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MODULATORS OF CHEMOKINE RECEPTORS The invention is
concerned with novel diazepan derivatives of formula (I),  (I) wherein Ais
aryl or heteroaryl, said aryl and said heteroaryl being optionally substituted
by one to three substituents independently selected from the group
consisting of halogen, benzyloxy, heteroaryl-C:_6 alkoxy, C1_6 alkyl, Ci_6
alkoxy and halo C1_6 alkoxy, or said aryl and said heteroaryl being
optionally substituted by C1_6 alkylenedioxy; Xis -N(R1)(R2) or 12. and
R2 are, independently to each other, hydrogen, C1_6 alkyl, C3-6 alkenyl,
C36 alkynyl, hydroxy C26 alkyl, C1_6 alkoxy C2-6 alkyl, C3-7 cycloalkyl,
C37 cycloalkyl C16 alkyl, C7-30 bicycloalkyl, phenyl Ci_3 alkyl, heteroaryl
Ci_3 alkyl, heterocyclyl or heterocyclyl Ci_6 alkyl, in which the cycloalkyl
of said C37 cycloalkyl and said C3-7 cycloalkyl C6 alkyl, the phenyl of said
phenyl C13 alkyl, the heteroaryl of said heteroaryl CI 3 alkyl and the
heterocyclyl of said heterocyclyl and said heterocyclyl C1-6 alkyl are
optionally substituted by one to three substituents independently selected
from the group consisting of Rd; or R1 and R2, together with the nitrogen
atom to which they are attached, form heterocyclyl optionally substituted
by one to three substituents independently  WO
2007/122103PCT/EP2007/053490 2 selected from the group consisting of
Rd, and one of the ring carbon atoms of said heterocyclyl foinied by R1
and le being optionally replaced with a carbonyl group; and/or one of the
ring carbon atoms of the heterocyclyl formed by R1 and R2 may be a ring
carbon atom of another ring which is C3-7 cycloalkyl or heterocyclyl, one
or two ring carbon atoms of said another ring being optionally replaced by
a carbonyl group, and said another ring being optionally substituted by
C1_6 alkyl; R3 and R4 are, independently to each other, hydrogen,
hydroxy, C1_6 alkyl, C1-6 tory, C3-7 cycloalkyl, C3-7 cycloalkyl C1_6
alkyl, C1_6 alkoxycarbonyl, carboxyl, hydroxy-C1_6 alkyl, CI-6
alkoxy-C1_6 alkyl, halogen or halo C1_6 alkyl; or R3 and 124, together
with the carbon atom to which they are attached, form C3_7 cycloallcyl or
heterocyclyl optionally substituted by one to three substituents
independently selected from the group consisting of C1-4 alkyl, halo C1-4
alkyl and halogen; or ii) 12' is hydrogen, C1-6 alkyl, C3.6 alkelly13 C3-6
alkynyl, hydroxy CI-6 alkyl, CI-6 alkoxy C1-6 alkyl, C3-7 cydoalkyl, C3-7
c-ycloalkyl C1_6 alkyl, C7-10 bicycloalkyl, phenyl C1-3 alkyl, heteroaryl
C1_3 alkyl, heterocyclyl or heterocyclyl C1_6 alkyl, in which the c-ycloalkyl
of said C3_7 cycloalkyl and said C3-7 cycloalkyl C1-6 alkyl, the phenyl of
said phenyl C1.3 alkyl, the heteroaryl of said heteroaryl C1-3 alkyl and the
heterocyclyl of said heterocyclyl and said heterocydyl C1_6 alkyl are
optionally substituted by one to three substituents independently selected
from the group consisting of Rd; R3 is hydrogen, C1-6 alkyl, C3..7
cydoalkyl, C3-7 cycloalkyl C1..6 alkyl, halogen or halo C1-6 alkyl; R2 and
R4, together with the nitrogen atom to which le is attached, the carbon
atom to which le is attached and the C1-2 alkylene between said nitrogen
atom and said carbon atom, if any, form heterocyclyl optionally substituted
by one to three substituents independently selected from the group
consisting of C1-6 alkyl and fluorine; R5 and R6 are, independently to
each other, hydrogen, fluoro, C1-6 alkyl or C cycloalkyl; R7 is C1-6 alkyl;
Rs, R9, RIO, RI I, ,-,12 



K and R13 are, independently to each other, hydrogen, C1_6 alkyl or C3-7
cydoalkyl;  WO 2007/122103PCT1EP2007/053490 3     Rd is hydroxy,
cyano, NRaRb, halogen, C1.6 allcyl, halo C1.6 alkyl, hydroxy C1.6 alkyl,
CI-6 alkoxy, C16 alkoxy C16 alkyl, C3-7 cycloalkyl, C1.6 alkoxycarbonyl,
acyl, -C(0)NRaRb, -NRaC(0)-Rb, -Nle-C(0)-ORb, -NIV-C(0)-NRb,
-NRa-S02-Rb, -NRa-S02-NRbR`, -0C(0)NIeRb, - OG(0)012% CL.6
alkylsulfonyl, C16 alkylsulfinyl, CL.6 allcylthio, phenyl, phenyl C1_3 allcyl,
heteroaryl, heteroaryl C1.3 alkyl and heterocyclyl, and the phenyl of said
phenyl and said phenyl C13 alkyl, the heteroaryl of said heteroaryl and
said heteroaryl C1-3 alkyl, and the heterocyclyl being optionally
substituted by one to three substituents independently selected from the
group consisting of hydroxy, cyano, NIVR.b, halogen, C1.6 alkyl, halo
C1.6 alkyl, hydroxy C[..6 alkyl, CI-6 alkoxycarbonyl, acyl, -C(0)NRaRb,
-NR-C(0)-R", -NRa-C(0)-ORb, -NRa-C(0)-NRb,        -NIZa-S02-NREV,
-0C(0)NilaRb, -0C(0)01e, C16 allcylsulfonyl, C16 alkylsulfinyl and C1.6
allcylthio, and one or two ring carbon atoms of the heterocyclyl being
optionally replaced with a carbonyl group; Ra, Rb and R` are
independently hydrogen or C16 alkyl; nis an integer of 0 to 3; m is an
integer of 0 to 3; m+n is an integer of Ito 5; or prodrugs or
pharmaceutically acceptable salts thereof. Further, the invention is
concerned with a process and an inteiniediate for the manufacture of the
above compounds, pharmaceutical preparations which contain such
compounds, the use of these compounds for the production of
pharmaceutical preparations. The compounds of formula (I) are CCR2
receptor (Chemokine Receptor 2/Monocyte chemotactic protein 1
receptor) antagonists and also CCR-5 receptor (Chemokine Receptor 5)
and/or CCR-3 receptor (Chemokine Receptor 3) antagonists. Chemokines
are a family of small, secreted proinflammatory cytokines functioning as
chemoattractants for leukocytes. They promote trafficking of leukocytes
from vascular beds into surrounding tissues in response to inflammatory
signals. Chemotaxis starts upon chemokine binding to receptors (GPCRs)
by initiating signaling pathways involving increased Ca-flux, inhibition of
cAMP production, rearrangements of the cytoskeleton, activation of
integrins and of cell motility processes and an increase in the expression
of adhesion proteins. Proinflammatory chemokines are considered to be
involved in the development of atherosclerosis and other important
diseases with inflammatory components like rheumatoid arthritis, asthma,
multiple sclerosis, transplant rejection and ischemia reperfusion injury with
specific prominent effects in nephropathy and peripheral vascular
diseases. Monocyte  4 Chemotactic protein 1 is considered to be the
major stimulated chemokine mediating inflammatory processes in these
diseases through the CCR2 receptor on monocytes and on some T
lymphocytes. In addition MCP-1 I CCR2 are in discussion to be related to
the progression of the metabolic syndrome to more severe stages of
obese and diabetic diseases. CCR2 has also been linked to HIV infection,
and consequently the course of autoimmune diseases, through its
heterodimerization with CCR5 which has a role as coreceptor for viral
entry into host cells. Thus, CCR2 can he a target of a new medicine for
treatment of peripheral vascular diseases, and more specifically for
treatment of patients with critical limb ischernia, Furthermore, study results
and experiences from the development of a new CCR2 medicine for this
indication may facilitate a follow-up development for treatment of
atherosclerosis. There is a large body of information from animal models
of MCP-1 and CCR2 ko mice in wt or apoE-/- or LDL-R-/- backgrounds
showing that the MCP-1/CCR2 pathway is essential for monocyte /
macrophage recruitment, and also for intimal hyperplasia and the
formation and stability of atherosclerotic lesions. In addition, numerous
reports describe involvement of the MCP-1 / CCR2 pathway in man post
injury and in various inflammatory processes, including such in vascular
beds. The disclosure provides the novel compounds of formula (I) which
are CCR2 receptor antagonists, with some antagonist activity also at
CCR-3 and CCR-5.  4a In a first aspect, there is provided compounds of
formula (I)  (I) wherein 



Ais aryl or heteroaryl, said aryl and said heteroaryl being optionally
substituted by one to three substituents independently selected from the
group consisting of halogen, benzyloxy, heteroaryl-C1.6 aLkoxy, C1.6
alkyl, C1-6 alkory and halo C1.6 alkoxy, or said aryl and said heteroaryl
being optionally substituted by C1_6 alkylenedioxy; X is -N(112)(R2) or
i)R' and R2 are, independently to each other, hydrogen, CIA alkyl, C3_6
alkenyl, C3-6 alkynyl, hydroxy C26 alkyl, C1..6 alkoxy C2-6 alkyl, C3-7
cycloalkyl, C3-7 cycloalkyl C1.6 alkyl, C7_10 bicycloallcyl, phenyl C1_3
alkyl, heteroaryl C1_3 alkyl, heterocyclyl or heterocyclyl C1.6 alkyl, in
which the cycloalkyl of said C3-7 cycloalkyl and said C3-7 cycloalkyl C1_6
alkyl, the phenyl of said phenyl C1..3 alkyl, the heteroaryl of said
heteroaryl C1.3 alkyl and the heterocyclyl of said heterocyclyl and said
heterocyclyl C1_6 allcyl are optionally substituted by one to three
substituents independently selected from the group consisting of Rd; or
12' and R2, together with the nitrogen atom to which they are attached,
form heterocycly1 optionally substituted by one to three substituents
independently selected from the group consisting of Rd, and one of the
ring carbon atoms of  413 said heterocyclyl formed by and R2 being
optionally replaced with a carbonyl group; and/or one of the ring carbon
atoms of the heterocyclyl formed by R' and R2 may be a ring carbon atom
of another ring which is C3-7 cycloalkyl or heterocyclyl, one or  two ring
carbon atoms of said another ring being optionally replaced by a carbonyl
group, and said another ring being optionally substituted by C1-6 alkyl;
R3 and R4 are, independently to each other, hydrogen, hydroxy, C1,6
alkyl, C16 alkoxy, C3-7 cycloallcyl, C3-7 cycloalkyl C1..6 alkyl, C1_6
alkoxycarbonyl, carboxyl, hydroxy-C1.6 alkyl, C1.6 alkoxy-C1.6 alkyl,
halogen or halo C1..6 alkyl; or R3 and R4, together with the carbon atom
to which they are attached, form C3. 7 cycloallcyl or heterocycly1
optionally substituted by one to three substituents independently selected
from the group consisting of CIA alkyl, halo C1-4 alkyl and halogen; or R1
is hydrogen, Ci..6 alkyl, C3_6 alkenyl, C3-6 alkinyl, hydroxy C1-6 alkyl,
C1-6 alkoxy C1_6 alkyl, C3-7 cycloalkyl, C3-7 cycloalkyl C1--6 alkyl,
C7-10 bicycloallcyl, phenyl C1.3 alkyl, heteroaryl C1-3 alkyl, heterocyclyl
or heterocycly1 C1_6 alkyl, in which the cycloalkyl of said C3-7 cycloallcyl
and said C34 cydoallcyl C1-6 alkyl, the phenyl of said phenyl C1.3 alkyl,
the heteroaryl of said heteroaryl C1.3 alkyl and the heterocyclyl of said
heterocyclyl and said heterocyclyl C1.6 alkyl are optionally substituted by
one to three substituents independently selected from the group
consisting of Rd; R3 is hydrogen, C1.6 alkyl, C3.7 cycloallcyl, C3.4
cycloalkyl C1.6 alkyl, halogen or halo Ci..6 alkyl; R2 and R4, together with
the nitrogen atom to which R2 is attached, the carbon atom to which R4 is
attached and the C1.2 alkylene between said nitrogen atom and said
carbon atom, if any, form heterocyclyl optionally substituted by one to
three substituents independently selected from the group consisting of
C1-6 alkyl and fluorine;  4c R7 iS C1.6 alkyl; R8, R9, Rw, R11, R12 and
RD are, independently to each other, hydrogen, C1.6 alkyl or C3.7
cycloallcyl;      Rd is hydroxy, cyano, NRaRb, halogen, C1.6 alkyl, halo
C1-6alkyl, hydroxy C1-5 alkyl, C1.6 alkoxy, C1-6 alkoxy C1.6 alkyl, C3.7
cycloalkyl, C1,6 alkoxycarbonyl, acyl, - C(0)NleRb, -NRa-C(0)-Rb,
-NRa-C(0)-ORb, -NRa-C(0)-NRb, -NRa-S02-Rb, -NRa-S02- NRbRe,
-0C(0)NRaRb, -0C(0)0Ra, C1.6 alkylsulfonyl, C1-6 alkylsulfinyl, C1-6
alkylthio, phenyl, phenyl C1"3 alkyl, heteroaryl, heteroaryl C1.3 alkyl and
heterocyclyl, and the phenyl of said phenyl and said phenyl C1,3 alkyl, the
heteroaryl of said heteroaryl and said heteroaryl C1.3 alkyl, and the
heterocyclyl being optionally substituted by one to three substituents
independently selected from the group consisting of hydroxy, cyano,
NRaRb, halogen, C1"6 alkyl, halo C1-6 alkyl, hydroxy C1,6 alkyl, C1..6
alkoxycarbonyl, acyl, - C(0)NRaRb, -NRa-C(0)-Rb, -NRa-C(0)-ORb,
-NRa-C(0)-Nle, -NRa-S02-Rb, -NRa-S02- NRbRa, -0C(0)NRaRb,
-0C(0)012a, C1..6 alkylsulfony1, C1"6 alkylsulfmyl and C1_6 alkylthio, and
one or two ring carbon atoms of the heterocyclyl being optionally replaced
with a carbonyl group; Ra, Rb and Re are independently hydrogen or
C1-6 alkyl; 



nis an integer of 0 to 3; mis an integer of 0 to 3; m+n is an integer of Ito 5;
or pharmaceutically acceptable salts thereof; wherein, unless otherwise
indicated, the term -aryl" means phenyl or naphthyl;  4d the tenn
"heterocycly1" means non-aromatic mono- or bi-cyclic radicals of four to
nine ring atoms in which one to three ring atoms are heteroatoms
independently selected from N, 0 and S(0)n (where n is an integer from 0
to 2), the remaining ring atoms being C; the tenn "heteroaryl" means a
monocydic or bicyclic radical of 5 to 10 ring atoms having one to three ring
heteroatoms independently selected from N, 0, and S, the remaining ring
atoms being C; the term "acyl" means R-C(0)-, in which R is C1.6 alkyl,
halo Q..6 alkyl, C3_7 cycloalkyl or C3:7 cycloalkyl C1..5 alkyl.    (I)
comprising a step of reacting compounds of formula (4)  4e  (4) with
compounds of formula (5) OH (5) , wherein A, X, R3, RI, R5, R6, R8, R9,
RIO, R11, ,-.12 n13 K , K , m and n are as defined above. 



In a third aspect, there is provided pharmaceutical compositions
comprising a compound as defined above and a pharmaceutically
acceptable excipient. In a fourth aspect, there is provided the compounds
as defined above for use as therapeutic active sustances. In a fifth aspect,
there is provided the compounds as defined above for use as therapeutic
active substances for the treatment and/or prophylaxis of diseases
treatable by a CCR-2 receptor antagonist, CCR-3 receptor antagonist or
CCR-5 receptor antagonist. In a sixth aspect, there is provided the use of
compounds as defined above for the preparation of medicaments for the
therapeutic and/or prophylactic treatment of diseases selected from the
group consisting of peripheral arterial occlusive disease, critical limb
ischemia, vulnerable atherosclerotic plaque patients, unstable angina,
congestive heart failure, left ventricular hypertrophy, ischemia reperfusion
injury, stroke, cardiomyopathy, restenosis, rheumatoid arthritis, diabetic
nephropathy, irritable Bowel Disease, Crohns' disease, multiple sclerosis,
neuropathic pain, atherothrombosis and/or burns/ulcers in Diabetes/CU I
or asthma.  4f Unless otherwise indicated, the following definitions are set
forth to illustrate and define the meaning and scope of the various terms
used to describe the invention herein. The term "halogen" or "halo" means
fluorine, chlorine, bromine and iodine, with chlorine and fluorine being
preferred. The term "CL_6 alkyl", alone or in combination with other
groups, means a branched or straight-chain monovalent alkyl radical,
having one to six carbon atoms. This term is further exemplified by such
radicals as methyl, ethyl, n-propyl, isopropyl, n-butyl, s-butyl, t-butyl. CI..
alkyl or C1-3 alkyl is more preferred. The term "C26 alkyl" means the
same as "C1_6 alkyl", except that C26 alkyl has two to six carbon atoms.
The term " hydroxy Ci.6 alkyl" means C1.6 alkyl substituted by one or
more, preferably one hydroxy group(s). The term "halo C1_6 alkyl" means
C1.6 alkyl substituted by one or more same or different halogen atoms.
WO 2007/122103PCT/EP2007/053490 5 The term "C1 allcylene" means
a linear saturated divalent hydrocarbon radical of one to two carbon
atoms, such as methylene, ethylene. The term "C37 cycloalkyl", alone or
in combination with other groups, means a saturated monovalent
mono-cyclic hydrocarbon radical of three to seven ring carbons, e.g.,
cyclopropyl, cyclobutyl, cyclohexyl.. The term "C740 bicycloalkyl", alone or
in combination with other groups, means a saturated monovalent cyclic
hydrocarbon radical of seven to ten ring carbons, having two rings, in
which two or more ring carbon atoms of one ring are ring carbon atoms of
the other ring, e.g., bicyclo[2.2.1lheptyl. The term "C1_6 alkoxy", alone or
in combination with other groups, means the group R'-0-, wherein R' is a
C1..6 alkyl. The term "halo C16 alkoxy", alone or in combination with other
groups, means C16 alkoxy substituted by one or more, preferably one to
three halogens. The term " C14, allcylenedioxy" means -O-C6 alkyl-O-.
Methylenedioxy or l,2-ethylenedioxy are preferred. The term "C3_6
alkenyl", alone or in combination with other groups, means a
straight-chain or branched hydrocarbon residue comprising a
carbon-carbon double bond, having three to six carbon atoms, provided
that the carbon atom of the attachment point of the C3-6 alkenyl to the
rest of the molecule is not bonded to another carbon atom of the C3-6
alkenyl by a carbon-carbon double bond. An example of C3-6 alkenyl is
2-propenyl. The term "C3_6-allcynyl", alone or in combination with other
groups, means a straight-chain or branched hydrocarbon residue
comprising a carbon-carbon triple bond, having three to six carbon atoms,
provided that the carbon atom of the attachment point of the C36 alkynyl
to the rest of the molecule is not bonded to another carbon atom of the
C3-6 alkynyl by a carbon-carbon triple bond. An example of C36 alkynyl is
2-propynyl. The term "acyl" means R-C(0)-, in which R is Cl 6 alkyl, halo
C1_6 alkyl, C3-7 cycloalkyl or C3-7 cycloalkyl C1_6 alkyl. The term
"heterocyclyl", alone or combination with other groups, means
non-aromatic mono-or bi-cyclic radicals of four to nine ring atoms in which
one to three ring atoms are heteroatoms independently selected from N, 0
and S(0)n (where n is an integer from 0 to 2), 



the remaining ring atoms being C.  WO 2007/122103PCT/EP2007/053490
6 The term "aryl", alone or combination with other groups, means phenyl
or naphthyl. The term "heteroaryl", alone or combination with other
groups, means a monocyclic or bicyclic radical of 5 to 10 ring atoms
having one to three ring heteroatoms independently selected from N, 0,
and S, the remaining ring atoms being C. The term "bicyclic radicals"
means radicals having two rings, in which two or more ring atoms of one
ring are ring carbon atoms of the other ring. The term, "C1.6 alkylsulfonyl",
"C1.6 alkylsulfmyl" and "C1. allcylthio" means C1.6 alkyl-S02-, C1.6
alkyl-SO- and C1.6 alkyl-S-, respectively. Preferred radicals for the
chemical groups whose defmitions are given above are those specifically
exemplified in Examples. Compounds of formula (I) can form
pharmaceutically acceptable acid addition salts. Examples of such
pharmaceutically acceptable salts are salts of compounds of formula (I)
with physiologically compatible mineral acids, such as hydrochloric acid,
hydrobromic acid, sulphuric acid, sulphurous acid or phosphoric acid; or
with organic acids, such as methanesulphonic acid, p-toluenesulphonic
acid, acetic acid, lactic acid, trifluoroacetic acid, citric acid, fumaric acid,
maleic acid, tartaric acid, succinic acid or salicylic acid. The term
"pharmaceutically acceptable salts" refers to such salts. "Optional" or
"optionally" means that the subsequently described event or circumstance
may but need not occur, and that the description includes instances where
the event or circumstance occurs and instances in which it does not. For
example, "aryl group optionally substituted with an alkyl group" means that
the alkyl may but need not be present, and the description includes
situations where the aryl group is substituted with an alkyl group and
situations where the aryl group is not substituted with the alkyl group.
"Pharmaceutically acceptable excipient" means an excipient that is useful
in preparing a pharmaceutical composition that is generally safe, non-toxic
and neither biologically nor otherwise undesirable, and includes excipient
that is acceptable for veterinary use as well as human pharmaceutical
use. A "pharmaceutically acceptable excipient" as used in the
specification and claims includes both one and more than one such
excipient. Compounds that have the same molecular Formula but differ in
the nature or sequence of bonding of their atoms or the arrangement of
their atoms in space are termed "isomers." Isomers that differ in the
arrangement of their atoms in space are termed "stereoisomers".
Stereoisomers that are not mirror images of one another are teiiiied
"diastereomers" and those that are non-superimposable minor images of
each other are termed "enantiomers". When a  WO
2007/122103PCT/EP2007/053490 7 compound has an asymmetric
center, for example, if a carbon atom is bonded to four different groups, a
pair of enantiomers is possible. An enantiomer can be characterized by
the absolute configuration of its asymmetric center and is described by the
R- and S-sequencing rules of Cahn, Ingold and Prelog, or by the manner
in which the molecule rotates the plane of polarized light and designated
as dextrorotatory or levorotatory (i.e., as (+) or (-)-isomers respectively). A
chiral compound can exist as either individual enantiomer or as a mixture
thereof. A mixture containing equal proportions of the enantiomers is
called a "racemic mixture". The compounds of formula (I) can possess
one or more asymmetric centers. Unless indicated otherwise, the
description or naming of a particular compound in the specification and
claims is intended to include both individual enantiomers and mixtures,
racemic or otherwise, thereof, as well as individual epimers and mixture
thereof. The methods for the determination of stereochemistry and the
separation of stereoisomers are well-known in the art (see discussion in
Chapter 4 of "Advanced Organic Chemistry", 4th edition J. March, John
Wiley and Sons, New York, 1992). While the broadest definition of this
invention is described before, certain compounds of formula (I) are
preferred.  i) A preferred compound of the invention is a compound of
formula (I), wherein A is phenyl optionally substituted by one to three
substituents independently selected from the group consisting of halogen,
benzyloxy, heteroaryl-C1.6 alkoxy, C1-6 alkyl, C1-6 alkoxy and halo C1-6
alkoxy, or A is phenyl optionally substituted by C1-6 alkylenedioxy. More
preferably, A is phenyl substituted by one or two halogen atoms
independently selected from the group consisting of chlorine and fluorine.
Further more preferably, A is phenyl substituted by two halogen atoms
independently selected from the group consisting of chlorine and fluorine
at its 3,4 or 3,5 position.  ii) Another preferred compound of the invention
is a compound of formula (I), wherein X is -N(121)(R2). Preferably, at
least one of R' and R2 is other than hydrogen. R' is preferably hydrogen,
Ci-6 alkyl, or hydroxy C2-6 alkyl, more preferably hydrogen or C1-6 alkyl,
especially hydrogen, and R2 is preferably C3-7 cycloalkyl, heterocyclyl,
heterocycly1 C1-6 alkyl, C7_10 bicycloalkyt, hydroxy C2-6 alkyl or C1-5
alkoxy C2-5 alkyl, especially heterocyclyl, in which the cycloalkyl and the
heterocyclyl of said heterocycly1 and said heterocyclyl C1-6 alkyl are
optionally substituted by one or two substituents independently selected
from the group consisting of CL-6 alkyl, hydroxy, heteroaryl and C1-6
alkoxy. When Xis -N(R1)(R2), m+n is preferably an integer of 1 or 2,
especially 1, and/or re, R4, le and R6 are preferably hydrogen.  WO
2007/122103PCT/EP2007/053490 8 In this grouppreferably A is phenyl
optionally substituted by one to three substituents 



independently selected from the group consisting of halogen, benzyloxy,
heteroaryl-C1_6 alkoxy, C1,6 alkyl, C1-5 alkoxy and halo C1-6 alkoxy, or
A is phenyl optionally substituted by C1-6 alkylenedioxy. More preferably,
A is phenyl substituted by one or two halogen atoms independently
selected from the group consisting of chlorine and fluorine. Further more
preferably, A is phenyl substituted by two halogen atoms independently
selected from the group consisting of chlorine and fluorine at its 3,4 or 3,5
position. iii) Another preferred compound of the invention is a compound
of formula (I), wherein X is -N(12.')(R2), and R' and R2, together with the
nitrogen atom to which they are attached, form heterocyclyl optionally
substituted by one to three substituents independently selected from the
group consisting of Rd, and one of the ring carbon atoms of said
heterocyclyl formed by le and R2 being optionally replaced with a carbonyl
group; and/or one of the ring carbon atoms of the heterocyclyl formed by
le and R2 may be a ring carbon atom of another ring which is C3-7
cycloalkyl or heterocyclyl, one or two ring carbon atoms of said another
ring being optionally replaced by a carbonyl group, and said another ring
being optionally substituted by C16 alkyl. The heterocyclyl formed by le
and R2, together with the nitrogen atom to which they are attached, is
preferably a mono-cyclic radical of five or six ring atoms in which one
more ring atom, in addition ot the nitrogen atom, may be a heteroatom
independently selected from N, 0 and S(0)n (where n is an integer from 0
to 2), such as piperidyl, pyrrolidinyl, piperazinyl, morpholinyl,
thiomorpholinyl or 1,1-dioxo-thiomorphlinyl The heterocyclyl formed by R'
and R2, together with the nitrogen atom to which they are attached, is
preferably piperidyl or pyrrolidinyl. More preferably, the heterocycly1
formed by R' and R2, together with the nitrogen atom to which they are
attached, is optionally substituted by one or two substituents
independently selected from the group consisting of hydrox-y, phenyl and
hydroxy C1,6 alkyl, and/or one of the ring carbon atoms of the heterocyclyl
formed by le and R2 may be a ring carbon atom of another ring which is
five or six membered mono-cyclic heterocyclyl, one or two ring carbon
atoms of said another ring being optionally replaced by a carbonyl group.
In this group iii), m+n is preferably an integer of Ito 3, and R3, R4, R5 and
R6 are hydrogen. Moreover, in this group iii), preferably A is phenyl
optionally substituted by one to three substituents independently selected
from the group consisting of halogen, benzylox-y, heteroaryl-C1"6 allcoxy,
C1.,6 alkyl, C, 6 alkory and halo CI 6 alkox-y, or A is phenyl optionally
WO 2007/122103PCT/EP2007/053490 9 substituted by C1.6
alkylenedioxy. More preferably, A is phenyl substituted by one or two
halogen atoms independently selected from the group consisting of
chlorine and fluorine. Further more preferably, A is phenyl substituted by
two halogen atoms independently selected from the group consisting of
chlorine and fluorine at its 3,4 or 3,5 position. iv) Another preferred
compound of the invention is a compound of formula (I), which is 1- [
(E)-3-(3,4-Dichtoro-pheny1)-acryloyl] -4-(4-piperidin- I -yl-butyl) - [ 1,4]
diazepan-5- one,      1- [(E)-3-(3-Chloro-4-fluoro-phenyl)-acryloyl] -4-
(3-piperidin-1 -yl-pro pyl) - [1,4]diazepan-5-one,      1-
[(E)-3-(4-Chloro-3-fluoro-phenyl.)-acryloy1]-4-(3-piperidin-1-yl-propy1)-
[1,4]diazepan-5-one,      8 - (3-{ 4- [ (E)-3-(3,4-Dichloro-phenyl)-acryloyl] -7
-oxo- [ 1,4 ] diazepan- I -yl -propyl) - 1,3,8-
triaza-spiro[4.5]decane-2,4-dione,      1- [ (E)-3- (3,4-Dichloro-phenyl)
-acryloyl] -4- [3- (4-hydroxy-4-phenyl-piperidin- 1 -yI)- propy1]-
[1,4]diazepan-5-one,
(+1-)-1-RE)-3-(3,4-Dichloro-pheny1)-acryloyl]-4-[3-(3-hydroxy-piperidin-1-y
1)- propyl]-[1,4]diazepan-5-one,      843-14- [ (E)-3 -(3,4-Dichloro-phenyl)
-acryloyl] -7-oxo- [ 1,4] diazepan- 1-y1.1 -propy1)- 1- oxa-3,8-diaza-spiro
[4.5]decan-2-one,     1-
[(E)-3-(3,4-Dichloro-phenyl)-acryloy1]-4-[3-(tetrahydro-pyran-4-ylamino)-et
hyl]- [1,41diazepan-5-one, 



(S)-1-[(E)-3-(3,4-Dichloro-pheny1)-acryloy1]-4-[3-(2-hydroxymethyl-pyrroli
din-1-y1)- e y1]-[1,4]diazepan-5-one, or      1- [ ( E) -3- (3,4-Dichloro
-phenyl) -acryloyl -4-(2-pyrrolidin- 1 -yl-ethyl)-[ 1,4] diazepan-5- one, or
1-[(E)-3-(3-Chloro-4-fluoro-pheny1)-acryloy11-4-[3-((-,
cis)-3-hydroxy-4-methylpiperidin-1-y1)-propyl] - [ 1,4] diazepan-5-one. or
WO 2007/122103PCT/EP2007/053490 10     (cis) -1- RE)
-3-(3-Chloro-4-fluoro-phenyl) -acryloyl] -4-
[3-(3-hydroxy-5-methylpiperidin-1-y1)-propy1] - [1,41 diazepan-5-one, or
1- [ (E) -3-(3,4-Dichloro -phenyl) -acryloyl] -4-
[2-hydroxy-3-(3-hydroxy-4-methylpiperidin-1-y1)-propyl] - [ 1,4]
diazepan-5-one, or 1- [ (E)-Dichloro-phenyl) -acryloyl] -4- [(S)
-2-hydroxy-3-( (- ) -4 -hydrory-6-aza- spiro [2.5 oct-6-y1)-propyl] - [1,4]
diazepan-5- one, or      1- [ (E) -3-(3-Chloro-4-fluoro -phenyl.) -acryloyl] -4-
[(S)-2-hydroxy-3 -(3-hydrory-4,4 - dimethyl-pipe ridin- 1-y1) -propyl] -[1,4]
diazepan-5-one, or      1- [ (E) -3-(3-Chloro-4-fluoro-phenyl) -acryloy1] -4-
[(S)-2-hydroxy-3-(cis-3-hydroxy-5- methyl-piperidin-1-y1)-propyll - [1,4]
diazepan-5-one, or      1- [ (E)-3-(4-Chloro-3-fluoro-pheny1)-acryloyll -4-
[4-((-) -4-hydroxy-6-aza-spiro [2.5 ] oct6-y1) -butyl] - [ 1,4] diazepan-5-one,
or      (cis) - 1- RE)-3-(3-Chloro-4-fluoro-pheny1)-acryloyll -4-
[4-(3-hydroxy-5-methylpiperidin- 1 -y1)-butyl] - [1,4] diazepan-5-one, or
1- RE)-3-(3-Chloro-pheny1)-acryloy11-4- [3-((-) -4 -hydroxy-6-aza-spiro
[2.5] oct-6-y1)- propyl] -[ 1,4] diazepan-5-one, or      1-
[(E)-3-(5,6-Dichloro-pyridin-3-y1)-acryloyll -4- [3-((-)-4-hydroxy-6-aza-spiro
[ 2.5] oct6-yI)-propy11- [1,4]diazepan-5-one, or      1-
[(E)-3-(3-Chloro-4-fluoro-phenyl) -acryloyl] -4- (3-((-)
-4-hydroxy-6-aza-spiro [2.5] oct6-y1) -propyl] - [ 1,4] diazepan-5-one, or
1- [ (E)-3-(3-Chloro-pheny1)-acryloyl] -4- [34( -)-4-hydroxy-6-aza-spiro
[2.5] oct-6-y1) - propyl] -{ 1,4] diazepan-5-one, or      1-
RE)-3-(5,6-Dichloro-pyridin-3-y1)-acryloyll -4- [3-(
(-)-4-hydroxy-6-aza-spiro [2.5] oct6-y1)-propyl] - [ 1,4] diazepan-5-one.
General Synthetic Procedures The compounds of the present invention
can be prepared, for example, by the general synthetic procedures
described below. Appropriate reaction conditions for the individual
reaction steps  WO 2007/122103PCTIEP2007/053490 11 are known to a
person skilled in the art. Starting materials are either commercially
available or can be prepared by methods known in the art. 



Scheme 1 In Scheme 1, PG means protecting group, such as
BOC(tert-butyloxy carbonyl), Z(benzyloxy carbonyl). Y1 means bromide,
iodide, mesylate or triflate, A, X, R3, R4, R5 and R6, m and n are as
defined before. The same reactions described in scheme 1 can be
performed with 1 being substituted with R5, R6, R8, R9, 1e), -11 -12 K R.
and RD, as defined before. Protected 5-oxo-[1,4]diazepanes 1 of scheme
1 are commercially available or can be synthesized by methods known in
the art (see e.g. Dickerman, S. C.; Lindwall, H. G. Piperidone chemistry. I.
Synthesis of 5-homopiperazinones. Journal of Organic Chemistry (1949),
14 530-6). R5, R6 can be introduced on a suitably protected 5-oxo-[ 1,4]
diazepanes through deprotonation at low temperature and alkylation or
fluorination followed by a second deprotonation and alkylation or
fluorination, or can also be synthesized from the corresponding
piperazinone (see e.g. Design and synthesis of combinatorial
scaffoldsdiazepinone and homopiperazine. Sun, Chung-Ming. Department
of Chemistry, National Dong-Hwa University, Hualien, Taiwan. Letters in
Drug Design & Discovery (2005), 2(1), 48-50). Y' activated building block
2 is commercially available or can be synthesized as described below.
The corresponding none activated precursor amines can be synthesized
from acids via amide and reduction with methods known in the art,
followed optionally by quaternisation. The corresponding acids are
commercially available or can be synthesized from epsilon-hydrox-y acids
via le and then le alkylation followed optionally by [CH2].4 elongation. The
Y' for the amine can then be introduced by activation of the
epsilon-hydroxyl group to  WO 2007/122103PCT/EP2007/053490 12 (Y' =
Cl, e.g. reaction of the alcohol with thionyl chloride in TI-IF 0C to 50C
gives the corresponding chloride). Deprotonation of protected
5-oxo41,41diazepanes 1 in solvents like DMF with e.g. NaH as base at 0C
to RT followed by reaction with building block 2 at 0C to 75 C, preferably
50C gives the protected intermediate 3 (step a). Deprotection (e.g. for
BOC protected 3, with HCl in dioxane, in CH2Cl2 and methanol as
solvents) gives intermediate 4 as hydrochloride salt (step b) which can be
coupled with all possible acids 5 to give the final compound I (step c). Acid
5 can be activated e.g. with oxalyl chloride and catalytic amount of DMF to
the ciannamic acid chloride and then reacted with amine 4 in the presence
of a base like triethyl amine, or CDT activation DCC, HATU coupling are
possible alternatives. Acids 5 can be synthesized from the corresponding
aldehydes, or from the corresponding alcohols via oxidation and
subsequent Wittig reaction or subsequent ICnoevenagel reaction with
malonate. The compounds I with X = -N(121)(122) can optionally be
convened to X = -Nt(R`)(R2)(R3) with le-halogenide in a solvent like
methanol as described in scheme 5 shown below. Scheme 2  N 11/4,,,Y2
8a [Y2 = CONMe0Me] 8b [Y2 -r C(Oalkyl)21 N,,Y2 N 9a [Y2 =
CONMe0Me] 9b [Y2 = C(Oalky1)2] f  \ NJ NNJ 010  WO
2007/122103PCT/EP2007/053490 13 



In Scheme 2, Y1 means bromide, iodide, mesylate or triflate, A, 12', R2,
R3, -.4, K R5 and R6, m and n are as defined before. The same reactions
described in scheme 2 can be performed with 1 being substituted with
12.5, R6, le,Rn, R12 and le, as defined before. The free
5-oxo-[1,4]diazepane 1 of scheme 2 is commercially available. le, R6 can
be introduced on a suitable protected 3-oxo-[1,4]diazepanes through
deprotonation allow temperature and alkylation or fluorination followed by
a second deprotonation and alkylation or fluorination, or can also be
synthesized from the corresponding piperazinone (see e.g. Design and
synthesis of combinatorial scaffolds-diazepinone and homopiperazine.
Sun, Chung-Ming. Department of Chemistry, National Dong-Hwa
University, Hualien, Taiwan. Letters in Drug Design & Discovery (2005),
2(1), 48-50). Acids 2 can be synthesized from the corresponding alcohols
or aldehyde (via oxidation, for the alcohols) followed by Wittig reaction.
Acid 2 can then be activated e.g. with oxalyl chloride and catalytic amount
of DMF to the ciannamic acid chloride and then reacted with
5-oxo-[1,41diazepanes 1 in the presence of a base like triethyl amine,
alternatively CDI activation of the acid 2 or DCC or HATU coupling is
possible to give intermediate 3 (step a). Y' activated Weinreb building
blocks 4a or 8a are synthesized from the corresponding acids by
treatment with N,0-dimethyl-hydroxyl- amine.hydrochloride with EDCI and
HOBT in CH2C12 at 0C to room temperature. The acids are commercial
available or can be synthesized from epsilon-hydrox-y acids via It3, 124
alkylation followed optionally by [CH2I",_t elongation and activation of the
hydroxyl group to Y. The elongation reaction can also lead to aldehydes,
which can be transformed to acetals 4b. 17' activated acetals are also
commercial available. Deprotonation of the 5-oxo-[1,41diazepanes 3 in
the presence of 4a, 4b or 8a, 8b in solvents like THF with e.g. NaH as
base at 0C to RT and then at 50C to 75C gave intermediate 5a, 5b or 9a,
9b respectively (step b or e). In case of 3-
bromo-N-methoxy-N-methyl-propionamide 4a, the first equivalent of NaH
is forming the corresponding acrylamide which reacts after additional
addition of NaH to the final amide 5a. An LAH- solution, preferable in THE
was added to the cooled (preferable at -30 C) suspension of amide 5a or
9a. After 5 to 15 min, the reaction was cooled (-78 C) and quenched with
acetone and acetic acid to give aldehyde 6 or 10. Aldehydes 6 and 10 are
also received from acetal-protected 5b or 9b after cleavage with e.g.
formic acid in a mixture of toluene water (step c or 0. Reductive amination
with RI-R2NH in CH2C12 with a slight excess of acetic acid and
NaHB(0Ac)3 at room temperature gives the final compounds I (step d or
g). The compounds I with X = -N(R1)(R2) can optionally be converted to X
with R3-halogenide in a solvent like methanol as described in scheme 5
shown below.  WO 2007/122103PCT/EP2007/053490 14 Scheme 3    In
Scheme 3, Yl means bromide, iodide, mesylate or triflate, Y1 can be
additionally tosylate, Y2 is chloride or ester, or when m is 1, R3, together
with Y2 forms epoxy group or -0-C(CH3)2-0- group, Y2 can be additionally
bromide or iodide, A, X, RI, R2, R3, R4, Rs and R6, m and n are as
defined before. The same reactions described in scheme 3 can be
performed with 1 being substituted with Rs, le, R8, R9,1211), R11, 1212
and RD, as defined before. The acylated 5-oxo-[1,4ldiazepanes 1 of
scheme 3 (corresponds to compound 3 described in scheme 2) can be
reacted in two ways to the final compound I. Either directly, where building
block 1 was deprotonated e.g. with NaH or potassium tert-butylate in DMA
or THF at 0 C to 65 C and then reacted with the activated amine 2 (step
a). Deprotonation can be carried out with potassium tert-butylate, and THF
can be also used as a solvent. Amine 2 is commercially available or can
be synthesized by methods known in the art. Amines can be synthesized
from acids via amide and reduction to the corresponding amines 2 with
methods known in the art followed optionally by quaternisation. The
corresponding acids are commercial available or can be synthesized from
suitably protected epsilon-hydroxy acids via R3 and then R4 alkylation
followed optionally by [CH21",1 elongation or R3 modification (e.g.
reduction of the ester to the alcohol and protecting it orthogaonal to the
epsilon-hydroxy group or allcylation of the alcohol) and activation of the
deprotected epsilon-hydroxyl group to Y` (Y1= Cl, e.g. reaction of the
alcohol with thionyl chloride in THF 0 C to 50 C gives the corresponding
chloride, followed optionally by Finkelstein reaction to the corresponding
Y1= Br or Y1= I). Amine 2 can also be synthesized from building block 3
when Y2 is more reactive than t- (e.g. Y2=Y[ but preferred reactivity
through steric control with the corresponding amine 6). Another possibility
is to react the deprotonated acylated 5-oxo- [1,4]diazepanes 1 with
building block 3,  WO 2007/122103PCT1EP20071053490 15 where the
Y1 and Y2 are groups as indicated in the scheme 3 to give intermediate 4
(step b). Building block 3 is commercial available or can be synthesized
from epsilon-hydroxy acids via R3 and then R4 alkylation followed
optionally by [CH2].n. L elongation, optionally by introduction of Y2, which
is a group with a lower reactivity than YL Transformation of the epsilon
hydroxyl group to Y1 gives 3. For Y2 = chloride, a better leaving group has
to be synthesized via Finkelstein reaction (NaI in 2-butanone at 95 C) to
give compound 5 (step c). In case for Y2 = ester, sodium borohydride
reduction gives the alcohol, which is transferred to the chloride
(methansulfonyl chloride / Et3N in CH2Cl2) to give 5 (Y2 = CI) (step c).
Chloride can optionally be transformed to the iodide 5 (Y2 = I) under
Finkelstein conditions. Reaction of 5 with an optionally excess of amine 6
in the presence of NaI (for Y2 = Cl) or optionally of Et3N, in DMF or DMA
gives the final compound I (step d). In case m is 1, R3, together with Y2
forms epoxy group and Y1=13r or I, building block 3 is an epoxide which
reacts with 5-oxo-[1,4]diazepan 1 as described above to the
corresponding epoxide 5 (R3 and Y2 form epoxy group and m is 1).
Reaction with amine 6 in ethanol or with Cs2CO3 in DMF or DMA at RT to
80 C gives the final compound I, which optionally can be separated on a
chiral column in the enantiomers. Epoxides 3 are commercially available
or can be synthesized from the corresponding alkenes with e.g.
m-chloroperbenzoic acid in dichloromethane. For the chiral synthesis, the
corresponding commercially available or synthesized chiral
2,2-dimethyl-[1,3]dioxalane 3 (-R3-Y2- is -0-C(Me)9-0-) was used. Acetal
4 (123 and Y2 form -0-C(Me)2-0-) can be cleaved (Dowex Ht in methanol
under reflux), mono mesylated (4, R3=0H, Y2=0Mes) and in situ cyclised
to the epoxide 5 (R3 and Y2 form epoxy group and m is 1; e.g.
mesylchlorid and excess collidine, followed by addition of NaH in DMA at
0 C). Epoxide 5 was then reacted with amine Gin ethanol or with Cs2CO3
in DMF or DMA at 0 C to 80 C to give the final compound I. Compound I
can further be modified (e.g. R3= CO0C1_6 alkyl) by hydrolisis with LiOH
in THF/ethanol to I (e.g. R3= C00- Lit) or reduction with NaBH4 in Et0H or
NaBH4 in THF to I (e.g. R3= CH2OH). The amines HNR1R2 6 are
commercial available or can be synthesized by methods known in the art.
The Rd-substitution can be introduced or manipulated on the appropriate
protected amine NR1R2. Hydroxy groups can be synthesized from
ketones, both can be transformed either to mono or di -halogenides. The
ketone group in the protected NR1R2 can be reacted with the metal
reagent of C1_6 alkyl, phenyl, phenyl C1-3 alkyl, heteroaryl, heteroaryl
C]_3 alkyl and heterocyclyl which are optionally substituted to give the
tertiary alcohol. The tertiary alcohol can optionally be eliminated and the
double bond hydrogenated to give the corresponding substituted
protected NR1R2. Alternatively, the ketone group in the protected NR1122
can be converted to an allylic alcohol via a two step sequence of Wittig
reaction to the exomethylene and subsequent allylic oxidation using a
suitable reagent e.g. Se02 to afford the allylic alcohol (as described in
J.Org. Chem. 2001, 66, 2487). The resulting allylic alcohol can then be
cyclopropanated (e.g with  WO 2007/122103PCT/EP2007/053490 16
Et2Zn/CH2CII) to afford the cydopropanated derivatives, which in turn can
be reduced catalytically (e.g. Pt20 and hydrogen) to afford gem-dimethyl
piperidines. Alternatively the cyclopropyl can be introduced directly by
double alkylation of the alpha-position of the ketone group in the protected
NR1R2 by deprotonation with a suitable base e.g. tBuOK, and reaction
with a double nucleophile as described in Tet. Lett. 1984, 25, 5501.
Subsequent reduction of the ketone with e.g. NaBH4 affords the alcohol
derivatives. Additionally, spirocyclic derivatives can be prepared from such
a suitably protected ketone bearing NRIR2 as described in J. Org. Chem.
1996, 61, 22, 7650-7651 and J. Med. Chem. 1995, 38, 3772-3779.
Subtitution on the C1.6 alkyl, phenyl, phenyl CL .3 alkyl, heteroaryl,
heteroaryl C1_3 alkyl and heterocyclyl can be further manipulated as
discussed below. Cyano groups can be synthesized from amides. leRb in
the NRRb-substituent can be introduced through orthogonal protection
strategy. C1_6 alkyl, halo C1.6 alkyl, hydroxy C1.6 alkyl, acyl can be
introduced through enolate alkylation of keton or esters followed by
optionally reduction of the ketone to the corresponding methylene group.
C(0)NRaRb groups are synthesized from acids and amines HNRalib,
-Nle-C(0)-Rb from amines and acids HOOC-R', -Nle-C(0)-ORb from
amines and chloro-formates CI-C(0)-OR', -Nle-C(0)-NRb from amines and
isocyanates OCN-Rb (which can also be used to generate cyclic ureas as
described in W02005/101989 (A2) where Rb bears a leaving group),
-Nle-S02- Rb from amines and sulfonyl chlorides CIS02-R",
-Nle-S02-NRbR` from amines and sulfamoyl chlorides which can be
synthesized in acetonitrile with RbR`NH and sulfuryl chloride at 0 C to 65
C. In case le is an alkyl side chain, this group may be introduced with
NaH, Ra halide in DMF at 0 C to room temperature. The Rd-substitution
can also be introduced or transformed on the appropriate protected amine
NR1R2 with hydroxy groups: the hydro), group and isocyanates OCN-Rb
gives -0C(0)NleRb, the hydroxy group and chloro-formates CI-C(0)- OR"
gives -0C(0)0R", the hydroxy group can be akylated. The hydroxy group
can be mesylated and reacted with C1.6 alkylthiol, which can optionally be
oxidized to C1-6 alkylsulfonyl- or C16 alkylsulfinyl-substituents. The
mesylate in NR1R2 can also be reacted with 



amines HNIeRb, with NH of heteroaryls or heterocyclyl in the presence of
a base. Alternatively, the Rd-substitution can also be introduced or
transformed on the appropriate protected amine NR1R2 bearing an ester
group, which on reaction with hydrazine at reflux in Et0H affords the
corresponding hydrazide which can be then condensed with
alkoxyamidines to afford 1,2,4- triazoloyl derivatives. Esters can also be
reacted with N-hydroxy-arnidines in THF with e.g. NaH as base to
[1,2,4]oxadiazols. Acids can be reacted with hydrazides to di acylated
hydrazides which can be cydised with phosphoroxy chloride in acetonitrile
to [1,3,4]oxadiazol. Nitriles can be transformed to the corresponding
N-hydroxy-amidines and then transformed to the [1,2,4]oxadiazols.
Additionally, the appropriately protected amine NR1R2 derivatives can be
prepared from the corresponding pyridine derivatives by reduction to the
piperidine under catalytic hydrogenation conditions e.g. PhO or Pd/C and
hydrogen as described in W02004/094371(A2) or by partial reduction of
the corresponding pyridinium compounds  WO
2007/122103PCT/EP2007/053490 17 (prepared by alkylation of the
pyridine with a suitable alkylating reagent e.g. benzylbromide) with a
suitable reducing agent e.g. NaBH4. The resulting olefins can then be
hydroborated e.g. with borane and subsequent oxidative work up to
introduce hydroxy groups stereospecifically as described in Tet. Lett.
2000, 41, 5817. Piperidines can also be prepared via condensation of
benzytamine, with formaldehyde and the required ketone as described in
WO 01/00577A2. The resulting ketopiperidines can be further derivatised
as described previously. Scheme 4  HN. Rs R PG re 's'E`4k'fr I 6    The
compounds I with X = -N(124) (R2) can optionally be converted to X =
-N-4(124)(R2)(P.8) with Rthalogenide in a solvent like methanol as
described in scheme 5 shown below. In Scheme 4, PG means protecting
group, such as BOC(tert-butyloxy carbonyl), Z(benzyloxy carbonyl). Xis
Gland A, 12.', le, R3, R4, Rs and 116, m and n are as defined before, The
same reactions described in scheme 4 can be performed with 1 being
substituted with R5, R6, R8, R9, Rw, Rh, Ri2 and R13, as defined before.
An alternative method for the preparation of 5-oxo- 1,4Idiazepanes I in
which R2 and R4 are attached to form a heterocyclyl starts from a suitably
protected ethylene diamine 1 (e.g. tertbutylcarbonyl), which after reductive
amination with aldehyde of the type 2 under standard conditions
(CH2C12, AcOH, NaBH(OAc)3) will generate amine 3 (step a in Scheme
4). in case of n = 0, ketone 2 (e.g. benzylpiperidone) can be reductively
aminated as described before or the intermediate imine can be treated
with a metalo-R3, to introduce le. Coupling of this amine 3 with an acryloyl
chloride derivative 4 (Schotten-Baumann conditions) affords acrylamide
derivative 5 (step b) which can then be cydised to the diazepan 6 by
treatment with  WO 2007/122103PCT/EP2007/053490 18 a base in a
polar solvent e.g. tBuOK in DMF (step c). For the introduction of R6, 6
(R6=H), can be deprotonated at low temperature and then be allcylated or
fluorinated, to give the corresponding 6. This can then be elaborated as
described earlier (e.g. scheme 1, compound 3 to 1) to the desired final
compounds I (step e and f). 



This reaction sequence can also be used with amines 2, where R4 and R2
do not form a heterocyclyl ring. The compounds! with X = -N(124)(R2) can
optionally be converted to X = with 125-halogenide in a solvent like
methanol as described in scheme 5 shown below. Scheme 5    Ialb In
Scheme 5, A, f?2, R2, R3, R4, R5 and R6, m and n are as defined before.
The same reactions described in scheme 5 can be performed with 1 being
substituted with I1, R6, R8, R9, Rio, RH, Ru and 1443, as defined before.
Scheme 6    R1 HN,R2 4   WO 2007/122103PCT/EP2007/053490 19 In
Scheme 6, Y` is bromide, iodide, mesylate, tosylate or triflate, A, X, R`,
R2, R3, R4, R5, R6, le, Rw, 121`, Ru and 122-3 and n are as defined
before. In case R3=C00C1_6 alkyl, m=1, building block 2 can be an
acrylate which reacts with 5-oxoi1,41diazepane 1 in the presence of NaH
in DMF or DMA at 0C to RT to give intermediate 3. Reaction with amine 4
in acetonitrile with Cs2CO3 at RT gives the final compound I, which
optionally can be separated on a chiral column in the enantiomers.
Amines 4 are commercial available or can be synthesized as described
above. R4 can be introduced at low temperatures via deprotonation and
alkylation with a le-halide. Compound I can further be modified (e.g. R3=
COOC L-6 alkyl) by hydrolysis with LiOH in THF/ethanol to I (e.g. 123=
COO Lit) or reduction with NaBH4 in Et0H or LiBH4 in THF to I (e.g. R3=
CH2OH). [1,4]-Diazepan-5-ones intermediates of general formula 1 can
be synthesized from 1- benzylpiperidin-4-ones of formula 2, as illustrated
in Scheme 7. Compounds of formula 2 are either commercially available
or can be synthesized according to methods described in the art (e. g.,
Heterocycles 1987, 26, 2165). Schmidt rearrangement or Beckmann
rearrangement of 2 (J. Org. Chem. 1949, 14, 530) leads to
1-benzy1[1,4]-diazepan-5-one 3. In the case of unsyrnmetrically
substituted piperidin-4-ones 2, the rearrangement reaction may lead to a
mixture of regioisomeric products, which can be separated e. g., by
crystallization or chromatography. Finally, 1 is obtained from 3 through
hydrogenation at pressures of 1-10 bar, preferably at room temperature, in
a solvent such as methanol or ethanol, in the presence of a suitable
catalyst such as palladium on activated charcoal. Scheme 7  



2 In Scheme 7, R5, R6, R8, R9, -10, K R11, 1212 and 12.13 are as
defmed before. [1,4] -diazepan-5-ones of general formula 1 can also be
synthesized as described in Scheme 8 from
N-(benzyloxycarbony1)-13-amino acid esters 2 (R.' = methyl or ethyl).
Compounds of general formula 2 are either commercially available or may
be synthesized according to literature methods (e. g., Tetrahedron 2005,
61, 8372). Reaction of 2 with appropriately substituted 2,2-dioxo
11,2,3)oxathiazolidine-3-carborylic acid tert-butyl esters 3 (Bioorg. Med.
WO 2007/122103PCT/EP2007/053490 20 Chem. Lett. 2006, 16, 1207) in
the presence of a base, e. g., potassium tert-butylate or sodium hydride, in
a solvent such as 2,2-dimethylpropan-1-ol or N,N-dimethylformamide, at
temperatures between 0C and 60C, produces intermediate 4. Cleavage of
the Boc protective group (e. g., with hydrogen chloride in 1,4-dioxane or
trifluoroacetic acid in dichloromethane), followed by intramolecular ring
closure (in the presence of a base such as potassium carbonate, in a
solvent such as methanol or ethanol, at temperatures between 0C and the
boiling point of the solvent), furnishes the
[1,4]-diazepan-5-one-l-carbox-ylic acid benzyl ester 5. The benzyl
carbamate group of 5 is removed by hydrogenation at pressures of 1-10
bar, preferably at room temperature, in the presence of a suitable catalyst
such as palladium on activated charcoal, thereby leading to 1. Scheme 8
51 In Scheme 8, R5, R6, R8, R9, R, 1221, R12 and lau are as defined
before. (1,4] -diazepan-5-ones of general formula 1 can also be
synthesized as described in Scheme 9 from Boc-protected
1,2-diaminoethane derivative 2. Reaction of 2 with 2-propenoic acid ester
derivative 3 (le = methyl or ethyl) in the presence of a base, e. g., sodium
hydride or potassium tert-butylate, in a solvent such as
N,N-dimethylformamide, leads to [1,4]-diazepan-5-one- 1- tert-butyl ester
4. Substituents R6 can be introduced as described in Scheme 1, leading
to 5. Finally, cleavage of the tert-butyl carbamate moiety in 5 (e. g., with
hydrogen chloride in 1,4- dioxane or trifluoroacetic acid in
dichloromethane) leads to 1.  234 50 RSR NH , R9R1'R9Ris R8 N12RN12
Bol R R  



H/ R R1 1 In Scheme 8, R5, le, R8, R9, R', RI', -12R13 are as defined
before. and Compounds of formula I can have one or more asymmetric
carbon atoms and can exist in the form of optically pure enantiomers,
mixtures of enantiomers such as, for example, racemates, optically pure
diastereoisomers, mixtures of diastereoisomers, diastereoisomeric
racemates or mixtures of diastereoisomeric racemates. The optically
active forms can be obtained for example by resolution of the racemates,
by asymmetric synthesis or asymmetric chromatography (chromatography
with a chiral adsorbants or eluent). The invention embraces all of these
forms. As described above, the compounds of formula (I) are CCR-2
receptor antagonists, with some antagonist activity also at CCR-3 and
CCR-5. These compounds consequently prevent migration of various
leukocyte populations through the blockade of CCR-2 stimulation. They
therefore can be used for the treatment and/or prevention of inflammatory
and/or allergic diseases, such as peripheral arterial occlusive disease,
critical limb ischemia, vulnerable atherosclerotic plaque patients, unstable
angina, congestive heart failure, left ventricular hypertrophy, ischemia
reperfusion injury, stroke, cardiomyopathy, restenosis, rheumatoid
arthritis, diabetic nephropathy, irritable Bowel Disease, Crohns' disease,
multiple sclerosis, neuropathic pain, atherothrombosis and/or burns/ulcers
in Diabetes/CLI, and asthma. Prevention and/or treatment of inflammatory
diseases, particularly peripheral arterial occlusive diseases or
atherothrombosis is the preferred indication. The invention therefore also
relates to pharmaceutical compositions comprising a compound as
defined above and a pharmaceutically acceptable excipient.  WO
2007/122103PCT/EP2007/053490 22 prophylaxis of inflammatory and/or
allergic diseases, particularly as therapeutically active substances for the
treatment and/or prophylaxis of peripheral arterial occlusive disease,
critical limb iscliemia, vulnerable atherosclerotic plaque patients, unstable
angina, congestive heart failure, left ventricular hypertrophy, ischemia
reperfusion injury, stroke, cardiomyopathy, restenosis, rheumatoid
arthritis, diabetic nephropathy, irritable Bowel Disease, Crohns' disease,
multiple sclerosis, neuropathic pain, atherothrombosis, burns/ulcers in
Diabetes/CLI, and allergy, asthma. The invention also relates to the use of
compounds as described above for the preparation of medicaments for
the therapeutic and/or prophylactic treatment of inflammatory and/or
allergic diseases, particularly for the therapeutic and/or prophylactic
treatment of peripheral arterial occlusive disease, critical limb ischemia,
vulnerable atherosclerotic plaque patients, unstable angina, congestive
heart failure, left ventricular hypertrophy, ischemia reperfusion injury,
stroke, cardiomyopathy, restenosis, rheumatoid arthritis, diabetic
nephropathy, irritable Bowel Disease, Crohns' disease, multiple sclerosis,
neuropathic pain, atherothrombosis, burns/ulcers in Diabetes/CU, and
asthma. Such medicaments comprise a compound as described above.
The invention also relates to the process and the intermediates for
manufacturing the compounds of formula (I) as well as the process for
manufacturing the intermediates. CCR-2 receptor antagonistic activity by
the compounds of the present invention can be demonstrated by the
following assays. Receptor binding assays Binding assays were done with
membranes from CHOK1-CCR2B-A5 cells (Euroscreen) stably
overexpressing the human CCP,2B. Membranes were prepared by
homogenizing the cells in 10mM Tris pH 7.4, 1mM EDTA, 0.03mM
benzamidine, leupeptin 6mg/L and separating the debris at 1000g. The
membranes were then isolated at 100000g in 50mM Tris pH 7.4, MgCl2
10mM, EGTA 1mM, glycerol 10%, benzamidine 0.05mM, leupeptine
6mg/I. For binding, CCR2 antagonist compounds were added in various
concentrations in 50mM HEPES pH 7.2, 1mM CaCl2, 5mM MgC12, 0.5%
BSA, 0.01% Na.Ni, together with 100pM 125I-MCP-1 (PerkinElmer,
2200Ci/mmol) to about 5 fMol CCR2 membranes and incubated for 1 hour
at room temperature. For unspecific control 57.7 nM MCP-1 (R&D
Systems or prepared at Roche) was added. Membranes were harvested
through GF/B (glass fiber filter; PerkinElmer) plates, equilibrated with
0.3% polyethylenimine, 0.2% BSA, air dried and binding was determined
by counting in a topcounter (NXT Packard). Specific  WO
2007/122103PCT/EP2007/053490 23 binding was defmed as total binding
minus nonspecific binding and typically represents about 90-95% of the
total binding. Antagonist activity is indicated as inhibitor concentration
required for 50% inhibition (IC50) of specific binding. Calcium mobilization
assay CHOK1-CCR2B-A5 cells (from Euroscreen) stably overexpressing
the human chemokine receptor 2 isoform B were cultured in Nutrient
Hams F12 medium supplemented with 5% FBS, 100U/ml penicillin, 100
pg/ml streptomycin, 400 pg/ml G418 and 5 pg/nil p uromycin. For the
assay cells were grown overnight in 384-well black clear flat bottom
polystyrene plates (Costar) at 37 C at 5% CO,. After washing with DMEM,
20mM Hepes, 2.5mM probenecid, 0.1% BSA (DMEM assay buffer) cells
were loaded with 4 pM Fluo-4 in the same DMEM assay buffer for 2 hours
at 30 C. Excess dye was removed and cells were washed with DMEM
assay buffer. 384-well compound plates were prepared with DMEM assay
buffer / 0.5% DMSO with or without various concentrations of test
compounds. Usually compounds were tested for agonist and antagonist
activity. 



Test compounds were added to the assay plate and agonist activity was
monitored as fluorescence for 80 seconds with a FLIPR (488 nm
excitation; 510-570 nm emission; Molecular Devices). After 20-30 min. of
incubation at 30C, 20 nM MCP-1 (R&D; Roche) was added and
fluorescence was monitored again for 80 seconds. Increases in
intracellular calcium are reported as maximum fluorescence after agonist
exposure minus basal fluorescence before exposure. Antagonist activity is
indicated as inhibitor concentration required for 50% inhibition of specific
calcium increases. The compounds I of the present invention exhibit 1050
values in the Ca mobilisation assay of 1 nM to 10 gM, preferably 1 nM to
1.5 pl\A for CCR2. The following table shows measured values for some
selected compounds of the present invention.  WO
20071122103PCT/EP2007/053490 24  WO
2007/122103PCT/EP2007/053490 25  WO
2007/122103PCT/EP2007/053490 26  WO
2007/122103PCT/EP2007/053490 27  WO
2007/122103PCT/EP2007/053490 28  WO
2007/122103PCT/EP2007/053490 29  WO
2007/122103PCT/EP2007/053490 30  



WO 2007/122103PCT/EP2007/053490 31  WO
2007/122103PCMP2007/053490 32  WO
2007/122103PCT/EP2007/053490 33 Chemotaxis assay The chemotaxis
assay was performed with THP1-4x cells (Mirzadegan et al. 2000, The
Journal of Biological Chemistry 275, 33, 25562-25571) similar as
described earlier (Kruszynski et al. 2005, Journal of Peptide Science, in
press.). 5 THP1-4x were cultured in RPMI1640, 2mM L-glutamine, 0.15%
Na-bicarbonat, 0.25% D-glucose, 10mM Hepes, 100mM Na-pyruvate,
50mM 13-mercaptoethana 10% FBS. Isolated cells were labelled in
culture medium with 2.5 pg/ml calcein-AM (Molecular Probes) for 60
minutes at 37 C. Excess calcein was removed and cells were washed in
D-PBS', 2% FBS. 10 Cells (1x105) with or without various concentrations
of test compounds were loaded on the top of 8-pm polycarbonate filter in a
96-well-modified Boyden chamber (NeuroProbe). Beneath the filter 10 nM
MCP-1 (R&D Systems; Roche) with or without test compounds or D-PBS',
2% FBS was placed in the corresponding well. The closed chambers were
incubated for 1 hour at 37 C, 5% CO2. Remaining cells in 15 the top
compartment were wiped off and migrated cells were measured as
fluorescence in the bottom compartment in a FLUOstar (Galaxy BMG) at
485 nm excitation and 530 nm emission. Specific migration is defined as
total migration towards MCP-1 minus the background migration towards
D-PBS, 2% FBS. The ability of test compounds to antagonize
CCR2-chemotaxis is reported as 20 concentration required to inhibit 50%
of specific migration (IC50) towards MCP-1. The compounds I of the
present invention exhibit IC50 values in the chemotaxis assay of 1 nM to
10 p.M, preferably 1 nM to 250 nM for CCR2. The following table shows
measured values for some selected compounds of the present invention.
Example IC50(nM) Example 48 13 Example 59 77 Example 81 71
Example 160 101 



25 YN/19.01.2007  WO 2007/122103PCT/EP2007/053490 - 34 - The
compounds of formula (I) and/or their pharmaceutically acceptable salts
can be used as medicaments, e.g. in the form of pharmaceutical
preparations for enteral, parenteral or topical administration. They can be
administered, for example, perorally, e.g. in the form of tablets, coated
tablets, drawees, hard and soft gelatine capsules, solutions, emulsions or
5 suspensions, rectally, e.g. in the form of suppositories, parenterally, e.g.
in the form of injection solutions or suspensions or infusion solutions, or
topically, e.g. in the form of ointments, creams or oils. Oral administration
is preferred. The production of the pharmaceutical preparations can be
effected in a manner which will be familiar to any person skilled in the art
by bringing the described compounds of 10 formula I and/or their
pharmaceutically acceptable salts, optionally in combination with other
therapeutically valuable substances, into a galenical administration form
together with suitable, non-toxic, inert, therapeutically compatible solid or
liquid carrier materials and, if desired, usual pharmaceutical adjuvants.
Suitable carrier materials are not only inorganic carrier materials, but also
organic carrier 15 materials. Thus, for example, lactose, corn starch or
derivatives thereof, talc, stearic acid or its salts can be used as carrier
materials for tablets, coated tablets, dragees and hard gelatine capsules.
Suitable carrier materials for soft gelatine capsules are, for example,
vegetable oils, waxes, fats and semi-solid and liquid polyols (depending
on the nature of the active ingredient no carriers might, however, be
required in the case of soft gelatine 20 capsules). Suitable carrier
materials for the production of solutions and syrups are, for example,
water, polyols, sucrose, invert sugar. Suitable carrier materials for
injection solutions are, for example, water, alcohols, polyols, glycerol and
vegetable oils. Suitable carrier materials for suppositories are, for
example, natural or hardened oils, waxes, fats and semi-liquid or liquid
polyols. Suitable carrier materials for topical preparations are 25
glycerides, semi-synthetic and synthetic glycerides, hydrogenated oils,
liquid waxes, liquid paraffms, liquid fatty alcohols, sterols, polyethylene
glycols and cellulose derivatives. Usual stabilizers, preservatives, wetting
and emulsifying agents, consistency-improving agents, flavour-improving
agents, salts for varying the osmotic pressure, buffer substances,
solubilizers, colorants and masking agents and antioxidants come into 30
consideration as pharmaceutical adjuvants. The dosage of the
compounds of formula (I) can vary within wide limits depending on the
disease to be controlled, the age and the individual condition of the patient
and the mode of administration, and will, of course, be fitted to the
individual requirements in  WO 2007/122103PCT1EP2007/053490 - 35 - 



each particular case. For adult patients a daily dosage of about Ito 1000
mg, especially about I to 300 mg, comes into consideration. Depending on
severity of the disease and the precise pharmacokinetic profile the
compound could be administered with one or several daily dosage units,
e.g. in 1_ to 3 dosage units. 5 The pharmaceutical preparations
conveniently contain about 1-500 mg, preferably 1- 100 mg, of a
compound of formula (1). The following Examples serve to illustrate the
present invention in more detail. They are, however, not intended to limit
its scope in any manner. 10 Examples Abbreviations: AcOH = Acetic acid,
BOG = t-Butyloxycarbonyl, BuLi = Butyllithium, CDI= 1,1-
carbonyldiimidazole, CH2Cl2 = dichloromethane, DCE =
1,2-dichloroethane, DIBALH = 15 Di-i-butylaluminium hydride, DCC =
N,N'-Dicyclohexylcarbodiimide, DMA = N,NDimethylacetamide, DMAP =
4-Dimethylaminopyridine, DMF = N,NDimethylformamide, EDCI =
N-(3-DimethylaminopropyI)-N'-ethylcarbodiimide hydrochloride, Et0Ac =
Ethylacetate, Et0H = Ethanol, Et20 = Diethylether, Et3N = Triethylamine,
eq = Equivalents, HATU = 047-azabenzotriazol-1-y1) -1,1,3,3- 20
tetramethyluronium hexalluorophosphate, HOBT =
1-Hydroxybenzo-triazole, Huenig's base = iPr2NEt = NT-Ethyl
diisopropylamine, LAH = Lithium aluminium hydride, LDA = Lithium
diisopropylamide, LiBH4 = Lithium borohydride, Me0H = Methanol, NaI
Sodium iodide, Red-Al = Sodium bis(2-methoxyethoxy) aluminium
hydride, TBDMSCI = t-Butyldimethylsilyl chloride, TFA = Trifiuoroacetic
acid, THE = Tetrahydrofurane, 25 quant = quantitative. General remarks
All reactions were performed under argon.  WO
2007/122103PCT/EP2007/053490 - 36 - Intermediate 1  {4- RE 1-3-
(3,4-Dichloro-pheny1)-acryloyll oxo- [ 1,41dia zepan- 1-y11-acetaldehyde
A) 1-1(E)-3-(3,4-Dichloro-phenyI)-acryloyll -11,41diazepan-5-one  A
solution of 9.77 g (43.65 mmol) of (E)-3,4-dichlorocinnamic acid in 250 ml
of CH2C12 5 was treated at RT with 3 drops of DMF. 4.15 ml (48.02
mmol, 1.1 eq) of oxaly1 chloride in 30 ml CH2C12 were added deopwise
and stirring was continued for 3 h. The solution was evaporated,
redissolved in 170 ml of CH2C12, cooled (0 C) and treated with a solution
of 4.48 g(39.29 mmol, 0.9 eq) of
2,3,6,7-tetrahydro-(1H)-1,4-diazepin-5(4H)- one and 12.17 ml (87.30
mmol, 2 eq) of triethylamine in 80 ml of CH2Cl2. The reaction 10 was
warmed up over night to PT, then partitioned between CH2C12/Me0H 9:1
(x3)/ aqueous 10 % KHSO4, the organic phases were washed with
aqueous saturated NaHCO3 and aqueous 10% NaCI, dried over Na2SO4
and evaporated. The residue was dissolved and evaporated with toluene
and crystallized with CH2C12/Et20 to give 7.99 g (58%) of the title
compound as white solid. MS: 312.8 (MF11-, 2CI). 15B12-14-1(E)-3-(
3,4-Dichloro-phenyl)-acryloy11-7-o o-11,41diazepan-1-yll -N-
methmcv-N-methyl-acetamide  A suspension of 5.01 g (16,00 mmol) of
1-1(E)-3-(3,4-dichloro-pheny1)-acryloy1]- [1,4]diazepan-5-one and 3.20 g
(17.60 mmol) of 2-bromo-N-methoxy-N-methylacetamide (intermediate ID)
in 110 ml of THF was treated at 0 C with 0.84 g (19.20 



20 mmol) of NaH (55 % in oil) in two portions. The reaction was warmed
up to RT over night and stirred for 2.5 h at 75 C. The reaction was cooled
and neutralized with cold aqueous 10 % ICHSO4 and extracted with
Et0Ac (3x). The organic phases were washed with aqueous saturated
NaHCO3, aqueous 10 % NaC1, dried over Na2SO4 evaporated and
purified by flash silica gel column (CH2C12/ Me0H 99:1 to 97.5:2.5) to
yield 3.49 g (53 %) 25 of the light yellow crystalline title compound. MS:
414.1 (MF111, 2C1). C)14- I (E)( 3,4-Dichl o ro-phenyl) -acn7lovl I -7-oxo-
1,41d azepan-l-y11-acetaldehyde 7.92 ml (7.92 mmol) of a LAH-solution
(1.0 M in THF) was dropped to a cooled (-30 C) suspension of 3.28 g
(7.92 mmol) of
2-14-1(E)-3-(3,4-dichloro-pheny1)-acryloy11-7-oxo11,41diazepan-
l-yll-N-methoxy-N-methyl-acetamide in 260 ml of THF. The reaction 30
was stirred for 5 mm at -30 C and then cooled to -78 C. The reaction was
stopped by adding first 12.8 ml (174.24 mmol) of acetone and afterwards
0.9 mL (15.84 mmol) of  WO 2007/122103PCT/EP2007/053490 - 37 -
acetic acid. The reaction was then powered to an aqueous 10% KHSO4
solution and extracted with ether (3x), the organic phase was dried over
Na2SO4 evaporated duissolved in toluene and evaporated (3x) to yield
2.12 g (75%) of the title compound as light yellow foam. MS: 355.0 (MH4,
2C1). 5 2-Bromo-N-methoxy-N-methyl-acetamide used in intermediate 1B
was synthesized as follows: D) 2-Bromo-N-methoxy-N-methyl-acetamide
A solution of 13.90 g (100 mmol) of bromoacetic acid in 1.3 1 CH2C12
was treated with 15.61 g (160 mmot) of N,0-dimethyl-hydroxylamine
hydrochloride, 17.63 ml (160 10 mmol) of N-methylmorpholine and at 0C
with 24.92 g (130 mmol) of EDCI and 3.07 g (20 mmol) of HOBT. The
cooling bath was allowed to come to RT and after 3.5 h the reaction was
extracted with aqueo 10 % KHSO4/Et20 (3x). The organic phases were
washed with aqueous saturated NaHCO3, 10 % NaC1 and dried over
Na2SO4 to yield after careful evaporation of the solvent 11.85 g (65%) of
the title compound as a light yellow 15 liquid. MS: 181.1 (Mt, 1Br).
Intermediate 2 [(E)-3-(3,4-Dichloro-phenyl)-acryloy11-7-oxo-
[1,41diazepan- I-yll-propionaldehyde A)3-14- [ (E) -3- ( 3,4-Dichloro -
phenyl) - acrylovl I -7-oxo-11,4 I diazepan-l-yli -N-
methoicy-N-methyl-propionamide  20 A suspension of 10.02 g (32.00
mmol) of 1- [ (E)-3-(3,4-dichloro-phenyl)-acryloyl] - [1,41diazepan-5-one
(intermediate IA]) and 6.27 g (32.00 mmol) of
3-bromo-Nmethoxy-N-methyl-propionamide (intermediate 2C] ) in 225 ml
of THF was treated at 0 C with 1.54 g (35.20 mmol) of NaH (55 % in oil) in
two portions. The suspension was stirred 4 h at RT, cooled and treated
again at 0C with 1.54 g (35.20 mmol) of NaH (55 25 % in oil) in two
portions. The reaction was warmed up to RT over night, treated a third
time at 0C with 1.54 g (35.20 mmol) of NaH (55 % in oil) in two portions
and stirred for 30 min at 50 C. After 20h at RT, the reaction was
neutralized with cold aqueous 10 % KHSO4 and extracted with Et0Ac
(3x). The organic phases were washed with aqueous saturated NaHCO3,
aqueous 10% NaCI, dried over NTa2SO4 evaporated and purified by 30
flash silica gel column (CH2C12/ Me0H 99:1 to 97.5:2.5) to yield 8.97 g
(65 0/0) of the title compound as an off-white foam. MS: 428.2 (MT, 2C1).
WO 2007/122103PCT/EP2007/053490 - 38 -  B)
3-14-1(E)-3-(3,4-Dichloro-phenyl)-acryloyll -7-oxo-11,41diazepan-1-v11-
propionaldehyde    In analogy to the procedure described in intermediate
1C, 3-]4-[(E)-3-(3,4-dichlorophenyl) -acryloy11-7-oxo- [1,4] diazepan- I -yll
-N-methoxy-N-methyl-propionamide gave 5 the title compound as white
solid. MS: 368.9 (MEI% 20). 



3-Bromo-N-methoxy-N-methyl-propionamide used in intermediate 2A] was
synthesized as follows:  C) 3-Bromo-N-methoxy-N-methyl-propionamide
In analogy to the procedure described in intermediate ID,
3-bromopropionic acid gave 10 the title compound as a light yellow liquid.
MS: 195.9 (M1-11-, 1Br). Intermediate 3  9- [( E)- 3-
(3-Chloro-pheny1)-acryloyl] -7-oxo- [ 1,9 ] diazepan- 1-y11-acetaldehyde
A) 1-F ( E )-3-(3-Chloro-pheny1)-acrylovIl - 1,41diazepan-5-one  In
analogy to the procedure described in intermediate IA, (E)-
3-chlorocinnamic acid 15 and
2,3,6,7-tetrahydro-(1H)-1,4-diazepin-5(4H)-one gave the title compound
as a white solid. MS: 278.9 (1\41-11-, 1C1). B) 1- I ( E) -3 -( 3-Chloro
-phenyl) -acryloyll -4-( 2,2-d iethoxv-e thyl) - F 1,4Idiazepan-5-one  A
solution of 5.02 g (18.00 mmol) of 1- [(E)-3-(3-chloro-pheny1)-acryloyl I- ]
1,4] diazepan-5-one in 140 ml of DMA was treated at RT with 0.86 g
(19.80 mmol) of 20 NaH (55 0/0 in oil) in four portions. After 1 h 3.72 ml
(21.60 mmol) of 2-bromo-1,1- diethoxy-ethane were added over 30 milt
The reaction was stirred over night and heated for I h at 75 C. The
reaction was cooled and neutralized with cold aqueous saturated
NaHCO3and extracted with Et20 (3x). The organic phases were washed
with aqueous saturated NaHCO3, aqueous 10 % NaCl, dried over
Na2SO4 evaporated and purified by 25 flash silica gel column (CH2C12/
Me0H 99:1 to 98:2) to yield 1.87 g (26%) of the title compound as a yellow
viscous oil. MS: 395.4 (M1-1+, Cl).  - 39 - C)14- I
(E)-3-(3-Chloro-phenyl)-acryloyll -7-oxo-11,4Idiazepan -1
-v11-acetaldehyde A solution of 1.00 g (2.53 mmol) of 1-
[(E)-3-(3-chloro-phenyl)-acryloyl1-4-(2,2-
diethoxy-ethyl)-11,41diazepan-5-one in 10 ml of toluene was treated at RT
with 5.22 ml formic acid and 1.5 mi. water. The reaction was stirred for 1.5
h, evaporated and 5 neutralized with aqueous saturated NaHCO3 and
extracted with Et20 (3x). The organic phases were washed with aqueous
10 % NaC1, dried over Na2SO4 evaporated and purified by flash silica gel
column (Et0Ac) to yield 0.37 g (45%) of the title compound as off-white
foam. MS: 321.3 (MH, Cl). Intermediate 4
4-(3-Piperidin-1-yl-propyI)-[1,4Jdiazepan-5-one-dihydrochloride  A)
5-0xo-4-(3-piperidin-1-yl-propyl)-11,41diazepane-1-carboxvlic acid te
butyl. ester A solution of 8.52 g (39.75 mmol) of
5-oxo41,4]diazepane-l-carboxylic acid tert-butyl ester in 200 ml of DMA
was treated at 0C with 2.60 g (59.62 mmol) of NaH (55% in 15 oil) in small
portions. The reaction was stirred 1 h at this temperature, then the free
1-(3- chloropropyl)piperidine in 200 ml toluene was dropped in(49.62 g
(250.42 mmol, 6.3 eq.) 1-(3-chloropropyl)piperidine hydrochloride were
dissolved in 262 ml of 1N NaOH and extracted with toluene (200 ml). The
organic phase was dried over Na2SO4). The reaction was warmed up to
RT and stirred over night. After 2 h at 50 C and cooling to 20 RT, the
reaction was neutralized with water (50m1), evaporated and then
dissolved in aqueous saturated NaHCO3/Et20. After reextraction with
Et20, the organic phase was dried (Na2SO4), evaporated and crystallized
from pentane to yield 12.08 g (90 /0) of the title compound as white
crystals. MS: 340.2 (MH+). 



B) 4-(3-Piperidin-1-vl-propy1)-1-1,41diazepan-5-one-dihydrochloride 25 A
solution of 7.3 g (21.50 mmol) of 5-oxo-4-(3-piperidin-l-yl-propyl)- (1,4 J
diazepane-1- carboxylic acid tert-butyl ester was dissolved in 140 ml
CH2C12, cooled to 0C and treated with 54 ml (215.03 mmol) of 4M Ha in
dioxane, then warmed to RT. After 3h, 40 ml of Me0H were added to
dissolve the precipitation and stirring was continued over night. The
solution was evaporated, dissolved in toluene and evaporated (2x) to yield
7.71 g 30 (quantitative) of the title compound as a white solid. MS: 240.1
(MH).  WO 2007/122103PCT/EP2007/053490 - 40 - Intermediate 5
4-(2-Pyrrolidin-1-yl-ethyl)-[1,4]di-azepan-5-one-dihydrochoride
A)5-0xo-4-(2-pyrrolidin-1-vl-ethyl)- [1,41diazepane-1-carbo3cylic acid
tert-butyl ester  In analogy to the procedure described in intermediate 4A,
5-oxo-[1,4)diazepane-1- 5 carboxylic acid tert-butyl ester and
1-(2-chloro-ethyl)-pyrrolidine gave the title compound as light yellow solid.
MS: 312.0 (MFr). 2-P rolidin-1.-1-eth.1.-5-one-dih drochoride   In analogy
to the procedure described in intermediate 4B,
5-oxo-4-(2-pyrrolidin-1-ylethy1)41,41diazepane- 1-carboxylic acid
tert-butyl ester gave the title compound as offio white powder. MS: 212.1
(MIT`). Intermediate 6 6-Fluoro-3-piperidin-4-y1-1H-indole Prepared
following the protocol published in Eur. J. Med. Chem. 1987, 22, 33-43.
15Intermediate 7  1-Piperidin-4-yl-imidazolidin-2-one Prepared following
the protocol published in W02005/101989 (A2) Intelmediate 8
4-(5-Methy1-4H-[1,2,4]triazol-3-y1)-piperidine hydrochloride 20
A)4-(5-Methyl-4H- F1,2,41triazo1-3-y1)-piperi dine-l-carboxylic acid
tert-butyl ester 4-Hydrazinocarbonyl-piperidine- 1-carboxylic acid tert-butyl
ester (1.19 g, 5 mmol) was mixed with ethylacetimidate hydrochloride
(0.91 g, 7 mmol) in DMF (5 ml) and Et3N (2 ml, 15 mmol) was added. The
reaction was stirred for lh after which time the DMF was evaporated, the
residue redissolved in AcOH and 0.5 g of ammonium acetate added and
25 the reaction heated to 100 C for a further 3h. The reaction was then
concentrated, redissolved in CH2Cl2, washed with NaHCO3, dried
(Na2SO4) and concentrated. The 



WO 2007/122103PCT/EP2007/053490 - 41 - residue was purified by flash
column chromatography (CH2C12:Me0H 1:0-9:1) to afford the tide
product (0.14g, 10%) as a colourless gum. MS: 267.4 (MHt)
B)4-(5-Methy1-4H-[1,2,41triazol-3-yl)-piperidine hydrochloride
4-(5-Methyl-4H-l1,2,41triazol-3-y1)-piperidine-1 -carboxylic acid tert-butyl
ester (0.12g, 5 0.5 mmol) was dissolved in a solution of HC1 in
1,4-dioxane (5 ml, 4 M), stirred for 2h and then concentrated to afford the
title product (0.1g, quant) as a yellow solid. 'H NMR (300 MHz, Me0D)
52.09-2.20 (2H, in), 2.36-2.40 (2H, m), 2.74 (3H, s), 3.22-3.33 (2H, m),
3.41-3.60 (3H, m). Intermediate 9 101,3,8-Triaza-spirol4.51decan-4-one
Prepared following the protocol published in J. Med. Chem. 1998, 41, 25,
5084-5093. Intermediate 10  4-Hydroxy-piperidine-4-carboxylic acid amide
Prepared following the protocol published in W02005/110416 (A2).
15Intermediate 11  1,3,8-Triaza-spiroi4.51decane-2,4-dione Prepared
according to the procedure published in J. Org. Chem. 1996, 61, 22,
7650-7651. Intermediate 12 4- (1H-Pyrazol-3-y1)-piperidine 20 Prepared
according to the procedure published in W02004/094371(A2).
Intermediate 13 trans-4-Amino-1-pyridin-2-yl-cydohexanol Prepared
according to the procedure published in W02005/060665(A2).  WO
2007/122103PCT/EP2007/053490 - 42 -                                Intermediate
14 1-Oxa-3,8-diaza-spirol4.51decan-2-one 



Prepared according to the procedure published in J. Med. Chem. 1995,
38, 3772-3779.                                   Intermediate 15 5
4-Oxazol-2-yl-piperidin-4-ol hydrochloride  A)
4-Hydroxy-4-oxazol-2-'4-piperidine- I -carboxylic acid tert-butyl ester To a
solution of oxazole (1g, 14 mmol) in anhydrous THF (10 ml) was added
borane. THF complex (14 ml, 1M in THF, 14 mmot) and the mixture stirred
for lh, after which time the reaction was cooled to -78C and nBuLi (9 ml,
1.6 M in hexanes, 14 mmol) 10 added dropwise and the reaction stirred
for a further lh. A solution of Boc-piperidone (3.2g, 16 mmol) in THF (10
ml) is then added, the reaction stirred for a further 4h at -78 C before
allowing the reaction to reach room temperature overnight. The solvent is
then evaporated, the residue redissolved in Et0Ac, washed with saturated
ammonium chloride solution, dried (Na2SO4) and concentrated.
Purification by flash column 15 chromatography (Et0Ac:Heptane 3:7)
affords the title product (1.9g, 44%) as a colourless gum, contaminated
with an unknown byproduct. MS: 269.2 (MFr)  B)
4-Hydroxy-4-oxazol-2-yl-piperidine-1-carboxylic acid tert-butyl ester (0.1g,
0.4 mmol) was dissolved in a solution of HCI in dioxane (5 ml, 4 M in
dioxane) and stirred for lh. The reaction was then concentrated to dryness
to afford the title product (0.08g, 20 quant) as white solid. MS: 169.1 (MR')
Intermediate 16 4-Methyl-piperidin-4-ol Prepared according to the
procedure published in J. Med. Chem. 1965, 8, 766-776.  WO
2007/122103PCT/EP2007/053490 - 43 - Intermediate 17  2,8-Diaza-spiro
[4.5] decane-1,3-dione Prepared according to the procedure published in
J. Med. 'hem. 1995, 38, 3772-3779. Intermediate 18  5 2,8-Diaza-spiro
[4.5] decan-3-one Prepared according to the procedure published in J.
Med. Chem. 1995, 38, 3772-3779. Intermediate 19
4-Hydroxy-piperidine-4-carboxylic acid amide   Prepared according to the
procedure published in W02004/043925(A2) toIntermediate 20
(+/-)-cis-(3-Methory-tetrahydro-pyran-4-y1) -amine 



A slurry of 3-methoxy-tetrahydro-pyran-4-one (0.4g, 3 mmol-described in
W003/093266(A1 )), ammonium formate (1.9g, 30 mmol), 10% palladium
on charcoal (1g) in water:Me0H (1:5,6 ml) was stirred overnight after
which time it was filtered 15 through Hyflo, the mixture concentrated to
remove the Me0H, the residue taken up in Et20, dried (Na2SO4) and
concentrated to afford the title product (0.2 g, 49%) as a yellow oil
(contaminated by 10-20% of the trans isomer). 11-1 NMR 1300 MHz,
CDC13) (cis isomer) 5 1.60-1.80 (21-1, m), 2.95-3.00 (1H, m), 3.22-3.43
(5H, in). 3.82-3.95 (1H, m), 4.01-4.13 (1H, in). 20  WO
2007/122103PCT/EP2007/053490 - 44 - Intermediate 21
(2S,4R)-4-hydrox-y-2-hydroxy-methyl-pyrrolidine Prepared according to
the procedure published in W092/03464. Intermediate 22  5
(2S,4S)-4-hydroxy-2-hydroxymethyl-pyrroLidine Prepared analogously to
intermediate 21 from cis-4-hydroxy-L-proline. Intermediate 23
(2S,3S)-3-Hydroxy-pyrrolidine-2-carboxylic acid methyl ester Prepared
from trans-3-hydroxy-L-proline (Tetrahedron Letters 2001, 42, 49,
8371-8574). 10Intermediate 24
(2R,3S)-3-Hydroxy-2-hydroxymethyl-pyrrolidine Prepared analogously to
intermediate 21 from trans-3-hydroxy-L-proline. Intermediate 25
(cis)-(rac)-3,4-Bis-(tert-butyl-dimethyl-silanylox-y)-piperidine Prepared via
(cis)-(rac)-3,4-dihydroxy-piperidine-1-carboxylic acid benzyl ester
(Tetrahedron 2006, 62, 3284-3291), followed by silylation
(tert-Butyl-chloro-dimethylsilane /imidazol in DMF) and hydrogenation
(10% Pd/C, H2 in ethanol). Intermediate 26
(trans)-(rac)-3,4-Bis-(tert-butyl-dimethyl-silanylory)-piperidine 



20 Prepared via (trans)-(rac)-3,4-dihydroxy-piperidine-l-carboxylic acid
benzyl ester (Tetrahedron 2006, 62, 3284-3291), followed by silylation
(tert-Butyl-chloro-dimethylsilane /imidazol in DMF) and hydrogenation
(10% Pd/C, H2 in ethanol).  WO 2007/122103PCTTEP2007/053490 - 45 -
Intermediate 27  1-Oxa-8-aza-spiro[4.5]decane triofluoroacetate Prepared
analogously to Bioorganic & Medicinal Chemistry Letters (2002), 12(13),
1759- 1762. 5Intermediate 28  4-11,2,41Triazol-1-yl-piperidine
hydrochloride Prepared according to the procedure published in
W02004094371. Intermediate 29  N-Piperidin-4-yl-methanesulfonamide
hydrochloride 10 Prepared according to the procedure published in
US2005043298 Intermediate 30 (rac)-(3-Methyl-Mperidin-3-y1)-methanol
hydrochloride A) (rac)-3-Methyl-piperidine-1,3-dicarboxylic acid 1-tert-butyl
ester 3-ethyl ester  A solution of 2.42 ml (2.0 M in
THF/n-heptaneiethylbenzene, 5.55 mmol) LDA in 10 ml 15 THF was
treated slowly at -78 C with 2.00 g (7.77 mmol) ethyl 1-B0C-3-
piperidinecarboxylate in 7 ml THE After 30 min at -78 C, a solution of 2.42
ml (38.86 mmol) iodomethane was added. Over night, the solution was
naturally warmed to RT, poured on aqueous 10% KHSO4 solution and
extracted with ether (3x). The organic phase was dried (Na2SO4) and
evaporated to give 2.81 g of a mixture containing 40% of 20 the desired
compound and 60% of starting material. Repetition of the procedure
above gave 2.81 g (quant.) of crude title compound containing ca 10% of
staring material. MS: 272.3 (MH). B)
(rac)-3-Hydroxymethy1-3-methyl-piperidine-1-carboxylic acid tert-butyl
ester 6.14 ml (1.2 M in toluene, 7.37 mmol) of DIBALH was dropped to a
dry ice cooled (-30 25 C) solution of 1.00 g (3.69 mmol) crude
3-methyl-piperidine-1,3-dicarboxylic acid 1- tert-butyl ester 3-ethyl ester in
2 ml of THF. The reaction was warmed up (0 C for 1 h), continued for 3h,
cooled (-15 C) and treated again with 0.61 ml (1.2 M in toluene, 0.74  WO
2007/122103PCT/EP2007/053490 



- 46 - mmol) of DIBALH. After lh the reaction was wanued up to 0C and
neutralized with aqueous 10% KHSO4 solution. The mixture was
extracted with ether (3x), the organic phases were washed with a aqueous
10% NaC1 solution, dried (Na2SO4) and evaporated to give after flash
silica gel column (n-heptane/Et0Ac 9:1) 0.61 g (73%) of the title 5
compound as yellow oil. MS: 230.0 (M1-14). C)
(rac)-(3-Methyl-piperidin-3-4)-methanol hydrochloride A solution of 0.20 g
(0.87 mmol) of (rac)-3-hydroxyrnethy1-3-methyl-piperidine-1- carboxylic
acid tert-butyl ester was dissolved in 5 ml of CH2C12, treated at 0C with a
solution of HC1 in dioxane (2.18 ml, 4 M in dioxane) and stirred for 2h at
RT. The 10 reaction was then concentrated to dryness and re-evaporated
with toluene to afford the title product (0.17 g, quant.) as white solid. MS:
130.1 (MFIl) Intermediate 31  (rac)-3-Methoxymethy1-3-methyl-piperidine
hydrochloride A) (rac)-3-Methoxymethy1-3-methyl-piperidine-1 -carboxylic
acid te butyl ester A solution of 0.37 g (1.60 mmol) of
(rac)-3-hydroxymethy1-3-methyl-piperidine-1- carboxylic acid tert-butyl
ester (intermediate 30B) and 0.20 ml (3.20 mmol) of iodomethane in 15 ml
of DMF was treated at 0C with 0.08 g (1.92 mmol) of NaH (55% in oil).
The reaction was stirred for 2 h at 0 C, neutralized with cold aqueous 10
% KHSO4 and extracted with Et20 (3x). The organic phases were washed
with aqueous 20 saturated NaHCO3, aqueous 10% NaC1, dried over
Na2SO4 evaporated and purified by flash silica gel column (n-
heptane/Et0Ac 95:5) to yield 0.25 g (64%) of the title compound as
colorless liquid. MS: 244.1 (MIT-). rac -3-Metho imethhydrochloride   In
analogy to the procedure described for intermediate 30C,
(rac)-3-methoxymethy1-3- 25 methyl-piperidine-l-carboxylic acid tert-butyl
ester gave the title compound as white powder. MS: 144.0 (NM).  WO
2007/122103PCT/EP2007/053490 -47 - Intermediate 32
(4-Methyl-piperidin-4-y1)-methanol trffluoro-acetate   In analogy to the
procedure described for intermediate 30A to 30C, ethyl 1-B0C-4-
piperidinecarboxylate gave after TFA deprotection (instead of HC1 in
dioxane) the title 5 compound as colorless oil. Intermediate 33
4-Methoxymethyl-4-methyl-piperidine hydrochloride In analogy to the
procedure described for intermediate 31A to 31B, 4-hydroxymethy1-4-
methyl-piperidine- 1-carboxylic acid tert-butyl ester gave the title
compound as white insolid. 



Intermediate 34  (rac)-(2-Methyl-piperidin-2-y1)-methanol hydrochloride In
analogy to the procedure described for intermediate 30A to 30C, ethyl
1-B0C-2- piperidinecarboxylate gave the title compound as light yellow
powder. 15Intermediate 35  (rac)-3-Hydroxymethyl-piperidin-4-ol
hydrochloride I:1 diast. Mixture A) (rac)-3-Hydroxymethyl-niperidin-4-ol
hydrochloride 1:1 diast. Mixture A solution of I g (4.52 mmol)
(rac)-1-benzy1-3-hydroxymethyl-piperidin-4-ol (ca 1:1 diast mixture,
Synthesis (1999), 11, 1937-1943) in 25 ml of Me0H was treated with a 20
solution of HG! in dioxane (1.24 ml, 4 M in dioxane, 4.97 mmol) and 95
mg of Pd(OH)2/C (20 %) and was stirred over Hz-atmosphere for 16h.
After filtration, new catalyst was added (95 mg of Pd(OH)21C (20 0/0))
and stirred over Hz-atmosphere for 2 days. After filtration, the solution was
evaporated under reduced pressure to yield 0.66 g (86%) of the title
compound as a ca 1:1 cis/trans mixture, MS: 132.3 (MH+).  WO
2007/122103PCT/EP2007/053490 - 48 - Intermediate 36
(rac)-3-Methoxymethyl-piperidin-4-ol hydrochloride  A)
(rac)-4-Methoxy-3-methoxymethyl-piperidine- 1-carbox-ylic acid tert-butyl
ester and 4-Hydroxy-3-methorymethyl-piperidine-1-carboxylic acid
tert-butyl ester 5 A solution of 0.61 g (2.62 mmol) of
(rac)-4-hydroxy-3-hydrox-ymethyl-piperidine-1- carboxylic acid tert-butyl
ester (Bioorganic & Medicinal Chemistry Letters (2005), 15(5), 1375-1378)
in 25 ml of DMF was treated at 0C with 0.13 g (2.88 mmol) of NaH (55%
in oil) and after 30 min slowly with 0.18 ml (2.88 mmol) of iodomethane in
14 ml of THF. The :eaction was stirred for 3 h at 0 C, neutralized with cold
aqueous 10 % 10 KHSO4 and extracted with Et20 (3x). The organic
phases were washed with aqueous 10 % NaCI, dried over Na2SO4
evaporated and purified by flash silica gel column (n- heptane/Et0Ac 95:5
to 1:1) to yield 0.073 g (11%) of
4-methoxy-3-methoxymethylpiperidine-1-carboxylic acid tert-butyl ester as
light yellow oil, MS: 260.0 (MF1+) and 0.46 g (71%) of
(rac)-4-hydroxy-3-methoxymethyl-piperidine-1-carboxylic acid tart- 15
butyl ester as a light yellow oil containing ca 25% of
(rac)-3-hydroxyrnethy1-4-methoxypiperidine-1-carboxylic acid tert-butyl
ester. MS: 246.1 (MH*).  B) (rac)-3-Methoxymethyl-Mperidin-4-ol
hydrochloride In analogy to the procedure described for intermediate 30C,
(rac)-4-hydroxy-3- methoxyrnethyl-piperidine-l-carboxylic acid tert-butyl
ester gave the title compound as 20 light yellow gum, containing 25% of
(rac)-(4-methoxy-piperidin-3-y1)-methanol hydrochloride. MS: 146.3
(MH+). Intermediate 37 (rac)-4-Metliox-y-3-methoxymethyl-piperidine
hydrochloride 



25 In analogy to the procedure described for intermediate 30C,
(rac)-4-methoxy-3- methoxymethyl-piperidine-l-carboxylic acid tert-butyl
ester (intermediate 36A) gave the title compound as light yellow gum. MS:
160.2 (MF-1).  WO 20071122103PCT/EP2007/053490 - 49 - Intermediate
38 Piperidin-4-yl-carbamic acid methyl ester hydrochloride A)
4-Methoxycarbonylamino-piperidine-1-carboxylic acid tert-butyl ester A
solution of 4.00 g (2.00 mmol) of 4-amino- 1-B0C-piperidine and 4.18 ml
(3.00 mmol) 5 of Et3N in 50 ml of CH2C12 was treated at 0C with 1.62 ml
(2.10 mmol) of methyl chloroformate. The reaction was stirred for 16 h at
RT, neutralized with aqueous 10 % KHS01 and extracted with CH2Cl2
(3x). The organic phases were washed with aqueous 10 1/0 NaCl, dried
over Na2SO4 evaporated and purified by flash silica gel column
(nheptane/Et0Ac 1:1 to 1:2) to yield 3.30 g (64%) of the title compound as
white solid. MS: 259.2 (MH' ). B) Piperidin-4-_yl-carbamic acid methyl
ester hydrochloride In analogy to the procedure described for intermediate
30C, 4-methoxycarbonylaminopiperidine-l-carboxylic acid tert-butyl ester
gave the title compound as white solid. MS: 158.3 (M+). 15Intermediate
39 Methyl-piperidin-4-yl-carbamic acid methyl ester hydrochloride A)
4-(Methoxycarbonvl-methyl-amino)-piperidine-l-carboxylic acid tert-butyl
ester  A solution of 1.01 g (3.91 mmol) of 4-methoxycarbonyla
no-piperidine-l-carboxylic acid tert-butyl ester (intermediate 38A) in 15 ml
of DMF was treated at 0C with 0.26 g 20 (5.86 mmol) of NaH (55% in oil)
and after 30 min with 1.95 ml (31.28 mmol) of iodomethane. The reaction
was stirred for 16 h at RT, neutralized with cold aqueous 10 % KHSO4
and extracted with Et90 (3x). The organic phases were washed with
aqueous 10 % NaCI, dried over Na2SO4 evaporated and purified by flash
silica gel column (nheptane/Et0Ac 1:1) to yield 0.99 g (93%) of the title
compound as colorless oil. MS: 25 273.1 (M1I+). B)
Methyl-piperidin-4-yl-carbamic acid methyl ester hydrochloride In analogy
to the procedure described for intermediate 30C,
3-methoxymethy1-3-methylpiperidine-l-carboxylic acid tert-butyl ester
gave the title compound as white solid. MS: 173.0 (MH+).  WO
2007/122103PCT/EP2007/053490 - 50 - Intermediate 40 



(rac)-Piperidin-3-yl-carbamic acid methyl ester hydrochloride A)
(rac)-3-Methoxycarbonylamino-piperidine-l-carboxylic acid tert-butyl ester
In analogy to the procedure described for intermediate 38A,
(rac)-3-amino- I -BOC5 piperidine gave the title compound as off-white
gum. MS: 258.9 (MI-*). L31r ac -P eridin- 3 - 71- c ar bhydrochloride chlo
dme In analogy to the procedure described for intermediate 30C, (rac)-3-
methwcycarbonylamino-piperidine-l-carboxylic acid tert-butyl ester gave
the title compound as off-white solid. MS: 159.2 (MT-r). 10 Intermediate
41  Ethyl-carbarnic acid piperidin-4-yl ester hydrochloride A)
4-Ethylcarbamovloxv-piperidine- l-carboxylic acid tert-hutyl ester A
solution of 1.50 g (7.45 mmol) of N-B0C-4-hydroxypoperidine in 20 ml of
DMF was 15 treated at RT with 0.74 (7.45 mmol) of copper(I) chloride and
0.59 ml (7.45 mmol) of ethyl isocyanate. The reaction was stirred for 4 h at
0 C and the partitioned between aqueous 10 % NaCI and Et20 (3x). The
organic phases were washed with aqueous 10% NaCl, dried over
Na2SO4 evaporated and purified by flash silica gel column
(nheptane/Et0Ac 4:1 to 2:1) to yield 1.66 g (82%) of the title compound as
light yellow oil, 20 MS: 273.1 (MH+). B) Ethyl-carbamic acidpiperidin-4-y1
ester hydrochloride In analogy to the procedure described for intermediate
30C, 4-ethylcarbamoyloxypiperidine-l-carbox-ylic acid tert-butyl ester gave
the title compound as white powder. MS: 173.0 (MEr).  WO
2007/122103PCT/EP2007/053490 -51 - Intermediate 42
4-(5-Methyl-11,3,41oxadiazol-2-y1)-piperidine A)
4-(N'-Acetyl-hydrazinocarbonyl)-piperidine- 1 -carboxylic acid benzyl ester
A suspension of 0.80 g (3.04 mmol) of 1-[(benzyloxy)carbonyl]
-4-piperidinecarborylic 5 acid and 0.25 g (3.34 mmol) in 28 ml CH2C12 of
N-acethyl hydrazine was treated at 0C with 0.73 g (3.80 mmol) of EDCI.
Over night, the suspension was naturally warmed to RT, poured on
aqueous 10% KHSO4 solution and extracted with CH2C12 (3x). The
organic phases were washed with aqueous saturated NaHCO3 and
aqueous 10 0/0NaCl, dried (Na2SO4) and evaporated to give 0.84 g
(87%) of the title compound as white solid. 10 MS: 320.2 (MHt). 



B 4- 5-Methyl- 1 3 4 oxadiazol-2- 1 - i eridine- 1-carbo lic acid benz 1 ester
A suspension of 2.00 g (6.26 mmol) of
4-(Ni-acetyl-hydrazinocarbony1)-piperidine-1- carboxylic acid benzyl ester
in 30 ml acetonitril was treated at RT with 0.69 ml (7.51 mmol) of
phosphoroxychloride. The suspension was stirred 1 h at RT and the
refluxed is for 2 h, evaporated, dissolved in CH2C12 and neutralized with
aqueous saturated NaHCO3 solution. The aqueous phase was extracted
with CH2C12 (2x). The organic phase was dried (Na2SO4) and and
evaporated to give after flash silica gel column (Et0Ac) 1.69 g (89%) of the
title compound as light yellow oil. MS: 302.1 (MH). C) 4-(5-Methyl-
11,3,41oxadiazo1-2-yI)-piperidine 20 A suspension of 100 mg (0.33 mmol)
of 4-(5-methyl-[1,3,4]oxadiazol-2-y1)-piperidine-1- carboxylic acid benzyl
ester in 5 ml Et0Ac and 10 mg Pd/C 10% was hydrogenated (1 atm) for 1
h. The reaction was filtered (Celite) and evaporated to give 55.4 mg (99
%) of the title compound as white solid. MS: 167.9 (MH+). Intermediate 43
25 4-(3-Methyl-11,2,41oxadiazol-5-y1)-piperidine hydrochloride A)
4-(3-Methyl-11,2,41oxadiazol-5-y1)-pipe dine-l-carboxylic acid tert-butyl
ester A solution 1.30 g (17.49 mmol) of acetamide mdme in 55 ml THF
was treated with 0.76 g (17.49 mmol) of NaH (55 % in oil) and the
corresponding suspension stirred for 45 min at RT. 3.00 g (11.66 mmol) of
ethyl 1-tert-butoxycarbonylpiperidine-4-carboxylate 30 dissolved in 15 ml
of THE was added and heated at 65 C for 2 h. The solution was  WO
2007/122103PCT/EP2007/053490 - 52 - cooled to RT, poured on
aqueous saturated NH4C1 solution and extracted with Eh() (3x). The
organic phases were washed with aqueous saturated NaHCO3 and
aqueous 10% KHSO4, dried (Na2SO4) and evaporated to give 2.19 g
(70%) of the title compound as orange liquid. MS: 268.2 (MH+). 5 B)
4-(3-Methyl- 1,2,4l oxadiazol -5-y1) ipiperidine hydrochloride In analogy to
the procedure described for intermediate 30C,
4-(3-methyl[1,2,41oxadiazol-5-y1)-piperidine-1-carboxylic acid tert-butyl
ester gave the tide compound as off-white solid. MS: 168.1 (MW).
Intermediate 44 10 (rac, cis)-2-Hydroicymethyl-piperidin-4-ol hydrochloride
A) (rac, cis)-4-Hydroxy-piperidine-2-carboxylic acid methyl ester
hydrochloride A solution of 1.09 g (5.00 mmol)
(1RS,5SR)-2-benzy1-6-oxa-2-aza-bicyclo[3.2.1]octan-7- 



one (Journal of Organic Chemistry (1996), 61(6), 2226-31) in 25 ml of
Me0H was treated with a solution of HC1 in dioxane (1.38 ml, 4 M in
dioxane, 5.50 mmol) and 109 15 mg of Pd(OH)2/C (20%) and was stirred
over Hz-atmosphere for 2.5h. After filtration, the solution was evaporated
under reduced pressure and precipitated from CH2C12/Et20 to yield 0.81
g (83%) of the title compound as an off-white powder, MS: 160.2 (M11).
B) (rac, cis)-4-Hydrov-pineridine-1,2-dicarboxylic acid 1-tert-butyl ester
2-methyl ester A solution of 0.70 g (4.40 mmol) (rac,
cis)-4-hydroxy-piperidine-2-carboxylic acid 20 methyl ester hydrochloride
and 1.01 g (4.62 mmol) di-tert-butyl-dicarbonate in 10 ml CH2C12 was
slowly treated with 0.77 ml (5.50 mmol) Et3N. The reaction was stirred for
30 min at RT, poured on ice cold aqueous 10% KHSO4 solution and
extracted with Et20 (3x). The organic phases were washed with aqueous
10% KHSO4 and aqueous 10 % NaCl, dried (Na2SO4) and evaporated to
give 1.09 g (96%) of the tide compound as light yellow oil. MS: 259.9
(MH).  C) ( rac,
cis)-4-(tert-Butyl-dimethyl-silanyloxy)-piperidine-1,2-dicarboxylic acid
1-ter!butyl ester 2-methyl ester  A solution of 1.00 g (3.88 mmol) (rac,
cis)-4-hydroxy-piperidine-1,2-dicarboxylic acid 1- tert-butyl ester 2-methyl
ester and 0.87 g (12.79 mmol) imidazole in 2.5 ml DMF was 30 cooled to
0C and treated with 0.64 g (7.7 mmol, 1.1 eq) TBDMSC1. After 30 mm,
the solution was stirred at RT for lh. Additional 0.12 g (0.78 mmol, 1.1 eq)
TBDMSCI were  WO 2007/122103PCT/EP2007/053490 - 53 - added and
stirred for additional 3 h. The solution was added to ice water and
extracted with Et20 (3x). The organic phases were washed with water and
aqueous 10 % NaC1, dried (Na2SO4) and evaporated to give after flash
silica gel column (n-heptane/Et0Ac 1:9 to 1:4) 1.04 g (72%) of the tide
compound as colorless oil. MS: 374.3 (MI4'). 5 D) (rac, cis)-4-(
tert-Butyl-dirnethyl-silanyloxi7)-2-hydroxymethyl-piperidine-1- carboxylic
acid tert-butvl ester 4.46 ml (1.2 M in toluene, 5.35 mmol) of DIBALH was
dropped to a dry ice cooled (-30 C) solution of 1.00 g (2.68 mmol) (rac,
cis)-4-(tert-butyl-dimethyl-silanyloxy)- piperidine-1,2-dicarboxylic acid
1-tert-butyl ester 2-methyl ester in 15 ml of THF. The to reaction was
warmed up (0 C for 1 h), continued for 1.5h, cooled (-15 C) and treated
again with 0.45 ml (1.2 M in toluene, 0.54 mmol) of DIBALH. After 2h at 0
C, the reaction was neutralized with aqueous 10% KHSO4 solution. The
mixture was extracted with ether (3x), the organic phases were washed
with a aqueous 10% NaCl solution, dried (Na2SO4) and evaporated to
give 038 g (quantitative) of the title compound as light 15 yellow waxy
solid. MS: 346.2 (MH+). E) (rac, cis)-2-Hydroxymethyl-piperidin-4-ol
hydrochloride A solution of 0.16 g (0.45 mmol) of (rac,
cis)-4-(tert-butyl-dimethyl-silanyloxy)-2-
hydroxymethyl-piperidine-l-carboxylic acid tert-butyl ester dissolved in 1 ml
of Me0H was treated at 0C with a solution of HCI in dioxane (1.12 ml, 4 M
in dioxane) and 20 stirred for 30 min at 0 C. The reaction was then
concentrated to dryness, re-evaporated with toluene and precipitated with
CH2C12/Et20 to give 0.05 g (68%) of the title product as white solid. MS:
132.3 (M121+) Intermediate  45  



(rac, cis)-2-Methoxymethyl-piperidin-4-ol hydrochloride 25 A) (rac,
cis)-4-(tert-Butyl-dimethyl-silanyloxy)-2- methoxymethyl-piperidine-1-
carboxylic acid tert-butyl ester   In analogy to the procedure described for
intermediate 31A, (rac, cis)-4-( tert-butyl.-
dimethyl-silanyloxy)-2-hydroxymethyl-piperidine-l-carboxylic acid tert-butyl
ester (intermediate 44D) gave the title compound as colorless oil. MS:
360.3 (M1-1*). 30 B) (rac, cis)-2-Methoxymeth_yl-niperidin-4-ol
hydrochloride  WO 2007/122103PCT/EP2007/053490 - 54 - In analogy to
the procedure described for intermediate 44E,
(rac)-cis-4-(tert-butyldimethyl-silanyloxy)-2-methoxymethyl-piperidine-1-ca
rboxylic acid tert-butyl ester gave after precipitation with Me0H/Et20 the
title compound as white solid. MS: 146.0 (MI-1). Intermediate 46  5 (rac,
trans)-2-Hydroxyrnethyl-piperidin-4-ol hydrochloride. A)
(rac,-Benzyt-4-hydrou-uiperidine-2-carboxylic acid methyl ester A solution
of 4.35 g (20.00 mmol) ( IRS,5SR)-2-benzy1-6-oxa-2-aza-bicyclo
[3.2.1loctan7-one (Journal of Organic Chemistry (1996), 61(6), 2226-31)
in 100 ml of Me0F1 was treated at 0C with a solution of HC1 in dioxane
(5.50 ml, 4 M in dioxane, 220 mmol) 10 and was stirred for 24h at RT. The
solution was evaporated under reduced pressure, partitioned in water
acidified with 0.1 N HCI / Et20 and washed with Et20 (2x). The aqueous
phase was basified with aqueous saturated NaHCO3 and extracted with
Et20 (3x). These organic phases were washed with 10% NaCl, dried over
Na2SO4 and evaporated to give 4.25 g (85%) of the title compound as a
viscous yellow oil, MS: 250.0 15 (MH). B) (rac,
trans)-1-Benzy1-4-formyloxy-piperidine-2-carboxylic acid methyl ester A
solution of 1.84 ml (8.00 mmol) of di-tert-butyl azodicarboxylate in 3.1 ml
of THF was slowly added (during 10 min, exothermic!) to a solution of 1.00
g (4.00 mmol) (rac, cis)- 1-benzy1-4-hydroxy-piperidine-2-carboxylic acid
methyl ester, 2.10 g (8.00 mmol) 20 triphenylphosphine and 0.30 (8.00
mmol) formic acid in 11 ml THF. During the addition, the reaction was
cooled to RT with a water bath. The resulting suspension was stirred at
RT for 16h, then added to diluted aqueous 10% KHSO4 and washed with
Et20 (3x). The aqueous phase was basified with NaHCO3 and extracted
with Et20 (3x). The organic phases were washed with aqueous 10% NaCl
dried over Na2SO4 and evaporated 25 to give 0.93 g of crude product.
Flash silica gel column (n-heptane/Et0Ac 95/5) gave 0.53 g (47%) of the
title compound as light yellow oil. MS: 278.0 (Mir). C) (rac, trans)- I
-Benzy1-2-hydroxymethyl-piperidin-4-ol 7.51 ml (1.2 M in toluene, 9.01
mmot) of DIBALH was dropped to a dry ice cooled (-30 C) solution of 0.50
g (1.80 mmol) (rac, trans)-1-benzy1-4-formyloxy-piperidine-2- 30
carboxylic acid methyl ester in 9 ml of THF. The reaction was warmed up
(0 C for 1 h), and stirred for lh at this temperature, then added to diluted
aqueous 10% KHSO4 and washed with Et20 (3x). The aqueous phase
was basified with NaHCO3, saturated with  WO
2007/122103PCT/EP2007/053490 



- 55 - NaCI and extracted with Et0Ac (3x). The organic phase was dried
over Na2SO4 and evaporated to give 0.34 g (85%) of the title compound
as off-white solid. MS: 222.0 (MW). D) (rac,
trans)-2-Hydrorymethyl-pipertdin -4-ol hydrochloride 5 In analogy to the
procedure described for intermediate 35A, (rac, trans)-1-benzy1-2-
hydroxymethyl-piperidin-4-ol gave after precipitation with CH2C12/Et20
the title compound as white powder. MS: 132.3 (MHH. Intermediate 47
(rac, cis)-4-Hydroxymethyl-piperidin-3-ol hydrochloride 10 A) (rac,
cis)-4-Hydroxyrnethyl-piperidin-3-ol hydrochloride In analogy to the
procedure described for intermediate 35A, (rac, cis)-1-benzy1-4-
hydroxymethyl-piperidin-3-ol (Helvetica Chimica Acta, Volume 87, Number
10, 2629- 2661) gave the title compound as light brown solid. MS: 132.3
(MW). Intermediate 48 15 (rac, trans)-4-Hydroxymethyl-piperidin-3-ol
hydrochloride A) (rac, trans)-4-Hydrox-ymethyl-piperidin-3-ol
hydrochloride In analogy to the procedure described for intermediate 35A,
(rac, trans)-1-benzy1-4- hydroxymethyl-piperidin-3-ol (Helvetica Chimica
Acta, Volume 87, Number 10, 2629- 2661) gave the title compound as
orange solid. MS: 132.16 (MW). 20Intermediate 49 (rac,
cis)-4-Methoxymethyl-piperidin-3-ol hydrochloride A) (rac,
cis)-1-Benzy1-4-methoxymethyl-piperidin-3-ol (rac
cis)-1-Benzy1-3-methoxypiperidin-4-y1)-methanol and ((rac,
cis)-1-Benzy1-3-methoxy-4-methoxymethylpiperidine  25 A solution of
0.80 g (3.63 mmol) of (rac, cis)-1-benzy1-4-hydroxymethyl-piperidin-3-ol
(Helvetica Chimica Acta, Volume 87, Number 10, 2629-2661) in 40 ml of
THF was treated at 0C with 0.45 g (3.99 mmol) of potassium tert-butylate
and after 10 min with slowly with 0.25 ml (3.99 mmol) of iodomethane in
20 ml of THF. Over night, the  WO 2007/122103PCT/EP2007/053490 - 56
- solution was naturally warmed to RT, partitioned between Et20 /
aqueous saturated NaHCO3 and extracted again with Et20 (2x). The
organic phases were washed with aqueous saturated NaHCO3, dried over
Na2SO4 evaporated and gave after purification on a flash isolute
NH2-column (n-heptane/Et0Ac 95:5 to 4:1) 0.33 g (39%) of (rac, cis)- L- s
benzy1-4-methoxymethyl-piperidin-3-ol as light yellow oil, MS: 236.1
(ME17), Rf = 0.39 on silicagel with n-heptane/Et0Ac 1:1; 0.17 g (20%) of
(rac, cis)-1-benzy1-3-methoxy-piperidin-4-y1)-methanol as light yellow oil,
MS: 236.1 (MI-it), Rf = 0.19 on silicagel with n-heptane/Et0Ac 1:1;     and
0.09 g (10%) (rac, cis)-1-benzy1-3-methoxy-4-methoxymethyl-piperidine
as light to yellow oil, MS: 250.2Rf = 0.02 on silicagel with n-heptane/Et0Ac
1:1. B) (rac, cis)-4-Methorymethyl-piperidii 3-ol hydrochloride A solution of
0.31 g (1.39 mmol) (rac, cis)-1-benzy1-4-methoxymethyl-piperidin-3-ol in 6
ml of Et0H was treated with a solution of 1.43 ml of aqueous IN 1-10 and
30 mg of Pd/C (10 %) and was stirred over H2-atmosphere for 2 day. After
filtration, the solution 



15 was evaporated, suspended in acetonitrile and evaporated again under
reduced pressure to yield 0.25 g (quantitative) of the title compound as a
white solid. MS: 146.3 (MIT). Intermediate 50  (rac, cis )-
(3-Methoxy-piperidin-4-y1)-methanol hydrochloride A) (rac,
cis)-(3-Methoxy-piperidin-4-yI)-methanol hydrochloride 20 In analogy to
the procedure described for intermediate 49B, (rac, cis)-1-benzy1-3-
methoxy-piperidin-4-y1)-methanol (intermediate 49A) gave the title
compound as light yellow oil. MS: 146.3 (MW). Intermediate 51      (mac,
cis)-3-Methox-y-4-methoxymethyl-piperidine hydrochloride 25 A) (rac,
cis)-3-Methoxy-4-methoxymethyl-piperidine hydrochloride In analogy to
the procedure described for intermediate 4913, (rac, cis)-1-benzy1-3-
methoxy-piperidin-4-y1)-methanol (intermediate 49A) gave the title
compound as light brown oil. MS: 160.2 (Miff).  WO
2007/122103PCT/EP2007/053490 - 57 - Intermediate 52  (rac,
cis)-4-Hydroxymethy1-4-methyl-piperidin-3-ol hydrochloride  A)
(rac)-1-Benzyl-4-methyl-3-oxo-piperidine-4-carboxylic acid ethyl ester A
milky solution of 7.75 g (69.02 mmol) of potassium tert-butylate in 125 ml
of THF was 5 cooled (0 C) and treated portion wise with 1Q44 g (34.00
mmol) of ethyl-N-benzyl-3- oxo-4-piperidin-carboxylate hydrochloride so
the temperature did not rise over 5 C. After 1 h at RT, the reaction was
cooled (0 C) and ad treated slowly with 5.07 ml (35.70 mmol) of
iodomethane in 4 ml of THE After 4.5 h at RT, the reaction was cooled (0
C) and neutralized with 40 int of aqueous saturated NI-LICI solution. The
aqueous phase was extracted with Et20 (3x). The organic phases were
washed with aqueous saturated NaCt, dried over Na2SO4 and
evaporated to give 4.97 g (53%) of the title compound as orange oil. MS:
276.1 (Wit).  B) (rac,
cis)-1-Benzy1-4-hydroxymethy1-4-methyl-pineridin-3-ol and (rac, trans)-1-
Benzy1-4-hydroxymethy1-4-methyl-Mperidin-3-ol  15 24.33 ml (1.2 M in
toluene, 29.20 mmol) of DIBALH was dropped to a dry ice cooled (- 30 C)
solution of 2.01 g (7.30 mmol)
(rac)-1-benzy1-4-methy1-3-oxo-piperidine-4- carboxylic acid ethyl ester in
37 ml of THE Over night, the solution was naturally warmed to RT, cooled
(0 C) and treated again with 6.08 ml (1.2 M in toluene, 7.30 mmol) of
DIBALH. After 4 h at RT, the reaction was neutralized with ice cooled
aqueous 20 10% KHSO4 solution. The mixture was extracted with ether
(3x), the organic phases were washed with aqueous 10% KHSO4 and
aqueous 10% NaCI solution, dried (Na2SO4) and evaporated to give after
flash silica gel column (CH2C12/Me0H 99:1 to 95:5) 0.28 g (16%) of (rac,
cis)-1-benzy1-4-hydroxymethy1-4-methyl-piperidin-3-ol as a viscous
orange oil, MS: 236.1 (Miff), 25 0.20 g (12%) of a cis/trans mixture of
(rac)-1-benzyl-4-hydroxymethy1-4-methylpiperidin-3-ol and 0.19 g (110/0)
(rac, trans)-1-benzy1-4-hydroxymethy1-4-methyl-piperidin-3-ol as a
viscous orange oil. MS: 236.3 (M1-11 



C) ( rac, cis)-4-Hydroxymethyl-4-methyl-nineridin-3-ol hydrochloride  WO
2007/122103PCT/EP2007/053490 - 58 - In analogy to the procedure
described for intermediate 49B, hydrogenation of (rac, cis)-
1-benzy1-4-hydroxymethy1-4-methyl-piperidin-3-ol (intermediate 52B) in
Me0H gave after 2.5 days the title compound as light yellow solid. MS:
146.1 (MH). Intermediate 53 5 (rac,
trans)-4-Hydroxymethyl-4-methyl-piperidin-3-ol hydrochloride A) (rac,
trans)-4-Hydroxymethyl-4-methyl-piperidin-3-ol hydrochloride In analogy
to the procedure described for intermediate 35A, hydrogenation of (rac,
trans)-1-benzy1-4-hydroxymethyl-4-methyl-piperidin-3-ol (intermediate
52B) in Me0H gave after 3 days the title compound as light yellow waxy
solid. MS: 146.1 (MI-1+). 10Intermediate 54 1- [
(E)-3-(3-Chloro-4-fluoro-phenyl)-acryloyll- [ 1,4]diazepan-5-one A) 1-
(E)-3-(3-Chloro-4-fluoro-pheny1)-acryloyll -11,41diazepan-5-one   In
analogy to the procedure described for intermediate 1A, (E)-3-chloro-4-
fluorocinnamic acid and 2,3,6,7-tetrahydro-(1H)-1,4-diazepin-5(4H)-one
gave the title 15 compound as white solid. MS: 297.2 (MW, 1C1).
Intermediate 55  1- [ (E)-3-(3,4-Difluoro-pheny1)-acryloyll -
[1,41diazepan-5-one A) 1-
[(E)-3-(3,4-Difluoro-phenv1)-acryloy1141,41diazepan-5-one   In analogy to
the procedure described for intermediate 1A, (E)-4,4-difluorocinnamic acid
20 and 2,3,6,7-tetrahydro-(1H)-1,4-diazepin-5(4H)-one gave the title
compound as white solid. MS: 281.2 (MW).  - 59 - Intermediate 56 1-
[(E)-3-(3-Chloro-4-fluoro-pheny1)-acryloyll -4- ((R)-2-oxiranyl-ethyl)-
[1,4Idiazepan5-one    A)
1-1(E)-3-(3-Ch1oro-4-fluoro-pheny1)-acrylo141-44 (R)-2-oxiranyl-ethyl)-
5[1,4]diazepan-5-one In analogy to the procedure described for example
1172A to 172C, 1-[(E)-3-(3-Chloro-4- fluoro-pheny1)-acryloy11- [1,4]
diazepan-5-one (intermediate 54) and methanesulfonic acid
2-((R)-2,2-dimethyl-[1,3]dioxolan-4-y1)-ethyl ester gave the title compound
as pink oil. MS: 367.0 (MI-It, ICI). 10Intermediate 57  1- [
(E)-3-(4-Chloro-3-fluoro-phenyl)-acryloyll-4-(4-iodo-butyl)-
[1,4Idiazepan-5-one 



A) 1-[(E)-3-(4-Chloro-3-fluoro-pheny1)-acrylov11-11,41diazepan-5-one
In analogy to the procedure described for intermediate IA, (E)-4-chloro-3-
fluorocinnamic acid and 2,3,6,7-tetrahydro-(1H)-1,4-diazepin-5(4H)-one
gave the title Is compound as white solid. MS: 297.3 (M1-11. B)
1-[(E)-3-(4-Chloro-3-fluoro-nheny1)-acryloy11-4-(4-iodo-butyl)-
[1,41diazepan-5-one In analogy to the procedure described for example
9A and 9B, 1-[(E)-3-(4-chloro-3-
fluoro-phenyl)-acryloy11-41,41diazepan-5-one gave the title compound as
light yellow solid. MS: 478.8 (Mlil, Ic). 20Intermediate 58 (rac)-1- RE)-3-
(3,4-Difluoro-pheny1)-acryloyll -4- (2-mdranyl-ethyI)- [1,4I diazepan-5-one
A) (rac) -1 - [(E)-3-(3,4-Difluoro-uhenv1)-acryloy11-4- (2-oxiranyhethyl) -
[1,41diazepan-5-  one In analogy to the procedure described for example
170A, 1-[ (E)-3-(3,4-difluoro-phenyl)- 25 acrytoyil-11,41diazepan-5-one
(intermediate 55) and (rac)-2-(2-bromo-ethyl)-oxirane (Journal of Organic
Chemistry (1969), 34(12), 4060-5) gave the title compound as light yellow
viscous oil. MS: 351.3 (Mal),  WO 2007/122103PCT/EP2007/053490 - 60
- Intermediate 59 3-14- [(E)-3-(3-Chloro-4-fluoro-pheny1)-acryloyll -7-oxo-
[1,4] diazepan-l-y11- propion aldehyde    A)
3,14-[(E)-3-(3-Ch1oro-4-f1uoro-pheny1)-acryloy11-7-oxo-11 41diazepan-1
-yll5 propionaldehyde  In analogy to the procedure described for
intermediate 2A and 2B, 1- RE)-3-(3-Chloro-4- fluoro-pheny1)-acryloy11-
[1,4]diazepan-5-one (intermediate 54) gave the title compound as
colorless gum. MS: 353.2 (1\41-1, la). Intermediate 60 10 314- [
(E)-3-(4-Chloro-3-fluoro-phenye-acryloyl] -7-oxo- [ IA] diazepan-l-y1}-
propionaldehyde A)
3-14-1(E)-3-(4-Chloro-3-fluoro-phenyl)-acrylovEl-7-oxo-[1,4]diazepan-1-yll
- propionaldehyde In analogy to the procedure described for intelii ediate
2A and 2B, 1- [ (E)-3-(3-Chloro-4- fluoro-pheny1)-acryloyll -
[1,4]diazepan-5-one (intermediate 57A) gave the title compound as white
solid. MS: 353.1 (M1-1+, ICI). Intermediate 61  5-0xo-4-(3-oxo-propy1)-
[1,4] diazepane-1-carborylic acid tert-butyl ester A)
5-0xo-4-(3-oxo-propy1)-[1,4]diazepane-1-carboxylic acid tert-butyl ester
20 In analogy to the procedure described for intermediate 2A and 2B,
5-oxo-[1,4]diazepane1-carboxylic acid tert-butyl ester gave the title
compound as colorless oil. MS: 215.3 (Mttert-butyl). Intermediate 62 



(rac, cis)-2-Hydroxymethyl-piperidin-3-ol 25 A)
(rac)-3-Hydroxy-2-hydroxyrnethyl-Mperidine-1-carboxylic acid tert-butyl
ester  WO 2007/122103PCT/EP2007/053490 -61 - and 8 bar. The
suspension was filtered and evaporated to give an yellow oil. The crude
product was treated with 8.78 g (40.00 mmol) BOC20 and 12 ml (93.00
mmol) Hunig's base in 30 ml DMF under ice cooling for 25h. An extraction
(water! brine / AcOEt) and two crystallizations (AcOEt, MeCN/ CH2C12)
gave 1.77 g (25%) of the tide compound as 5 a white solid. MS: 232.0
(MH+). B) (rac, cis)-2-Hydroxymethyl-piperidin-3-ol hydrochlorid 0.80 g
(3.46 mmolp of (rac)-3-hydroxy-2-hydroxymethyl-piperidine-1-carboxylic
acid tert-butyl ester in 10 ml dioxane was treated with 4M/ dioxane for 18h
at RT to give the title compound as white solid 0.15 g (100%). MS: 132.2
(MH*). toIntermediate 63 (rac, cis)-6-Methox-ymethyl-piperidin-3-ol A)
5-Benzyloxy-4-chloro-2-methoxvmethyl-pyridine A solution of 9.30 g (172
mmol) of sodium methylate in 132 ml methanol was added drop wise to a
solution of 5-benzyloxy-4-chloro-2-chloromethyl-pyridine (Australian 15
Journal of chemistry, 1977, 30, 649) in 130 ml DMSO. The suspension
was heated at 100 C for 6 h, poured on ice, extracted with four portions of
CH3C1. The organic phases were dried (Na2SO4), evaporated and
distilled (Kp 0.2mm Hg, 150-152 C) to give 12.80 g (91%) of the title
compound. MS: 264.0 (MH+). B) (rac cis)-6-Methoxymethyl-piperidin-3-ol
20 A suspension of 1.00 g (3.79 mmol) of
5-benzyloxy-4-chloro-2-methoxyrnethyl-pyridine and 0.20 g 5% Rh/Alox in
25 ml methanol was stirred under hydrogen atmosphere 20h at 50 C and
8 bar. The suspension was filtered, evaporated and purified by silica gel
column (AcOEt) to give 0.55 g (99%, 84% cis- and 16% trans-isomer) of
the titled compound as a light yellow oil MS: 146.3 (MH*). 25Intermediate
64 (rac, cis)-2-Methoxymethy1-6-methyl-piperidin-3-ol A)
13-(4-Methoxy-benzyloxy) -6-methyl- pyri din -2 -01-methanol  WO
2007/122103PCT/EP2007/053490 - 62 - 30 min, with 1.35 mL (10.00
mmol) p-methoxybenzylchlorid. The suspension was stirred lb at 0 C and
2h at RT. The reaction mixture was diluted with CH2C12 and washed with
1M NaOH and brine. The organic layers were dried over magnesium
sulfate, evaporated, purified by silica gel column (AcOEt) and crystallized
(AcOEt/n-n- 



5 heptane) to give 1.55 g (60%) of the title compound as a white solid.
MS: 260.0 (111-1'). B) 3-(4-Methoxy-benzyloxv)-2-methoxym e thy1-6-
methyl-pyridine 1.55 g (6.00 mmol) of
[3-(4-Methoxy-benzyloxy)-6-methyl-pyridin-2-yll -methanol in cold 10 ml
THF (0 C) was treated 30 mm with 0.41 g (10.30 mmol) of NaH (55% in
oil), then 0.43 ml (6.90 mmol) of iodomethane was added and the yellow
suspension 10 stirred lh. An extraction (water! CH2C12) and a
chromatography (silica gel, AcOEt/n-nheptane) delivered 1.41 g (86%) of
the title compound as a yellow oil. MS: 274.3 (Miff). C) (rac,
cis)-2-Methoxymethy1-6-methyl-piperidin-3-ol
3-(4-Methoxy-benz-yloxy)-2-methoxymethy1-6-methyl-pyridine was
hydrogenated using    the method described in intermediate 63B to give
the title compound as a white solid. 15 MS: 160.2 (MH+). Intermediate 65
(rac, cis)- 6-Hydroxymethyl-piperidin-3-01 A)
(rac)-5-Hydrow-2-methyl-piperidine-l-carboxylic acid tert-butyl ester and
(rac, cis)-5-Hydroxy-2-hydrcoamethyl-piperidine-1-carboxylic acid
tert-butyl ester 20 1.50 g (9.28 mmol) of 6-Hydroxymethyl-pyridin-3-ol
hydrochlorid was hydrogenated under the conditions described in
intermediate 63B. The crude product was dissolved in 5DMF, 5.60 ml
(32.00 mmol) of Hunig's base and 3.56 g (16.00 mmol) of BOC20 were
added and the yellow solution was stirred 18h at RT. Evaporation,
extraction (AcOEt / water / brine) and chromatography (silica gel, AcOEt /
Me0H) gave 0.35 g 25 (i 5%)
(rac)-5-hydroxy-2-methyl-pMeridine-1-carboxylic acid tert-butyl ester; MS:
216.4 (MH-) and 0.24 g (10%) (rac,
cis)-5-hydroxy-2-hydroxymethyl-piperidine-1-carboxylic acid tert-butyl
ester of the title compound as a light yellow oil. MS: 232.1 (MI-1').  WO
2007/122103PCTTEP2007/053490 - 63 - B) (rac, cis)-
6-Hydroxymethyl-pip din-3-ol hydrochlorid In analogy to intermediate 62B,
(rac, cis)-5-hydroxy-2-hydroxymethyl-piperidine-1- carboxylic acid
tert-butyl ester gave the title compound was obtained as a light brown
solid. MS: 132.0 (MH+), 5Intermediate 66 (rac)-6-Methyl-piperidin-3-ol In
analogy to intermediate 628, 5-hydroxy-2-methyl-piperidine-1-carboxylic
acid tert- butyl ester (intermediate 65A) gave title compound as a light
brown solid. MS: 116.3 (M1-11`). 



10Intelmediate 67  (rac)-5-Methoxy-piperidin-2-y1)-methanol In analogy to
the procedure described for intermediate 63B, (5-methoxy-pyridin-2-yI)-
methanol gave the title compound as a light yellow oil. MS: 146.3 (MH1').
Intermediate 68 15 4-Methoxy-6-methoicymethyl-piperidin-3-ol;
hydrochloride 4-Methoxy-6-methoxymethyl-pyridin-3-ol [prepared from
5-benzylory-4-chloro-2- methorymethyl-pyridine (intermediate 63A) by
reaction with 1) Na0Me, 2) 1VICPBA, 3) PdC/H2I was hydrogenated in
analogy to intermediate 638 to give the title compound as a white solid
MS: 176.2 (MH+). 20Intermediate 69
N-(2R,48,5R)-(5-Methoxy-2-methoxymethyl-piperidin-4-y1)-acetamide and
N(25,4R,5S)-(5-Methoxy-2-methorymethyL-piperidin-4-y1)-acetamide 0.60
g (2.93 mmol) of 5-Methoxy-2-methoxymethyl-pyridin-4-ylamine (prepared
by treatment of the 5-methoxy-2-methorymethyl-pyran-4-one with
aqueous 25% ammonia 25 at 100 C) in 10 mL CH2C12was treated at 0 C
with 0.26 mL (3.65 mmol) acetyl chloride and 1.25 ml (7.30 ml) Hunig's
base. After 20 min, the suspension was diluted with CH2C12 and washed
with aqueous 10% Na2CO3 and brine. The organic layers were dried over
magnesium sulfate and evaporated to give 0.71 g of the title compound as
a yellow gum. The crude product was hydrogenated in analogy to
intermediate 638. A  WO 2007/122103PCT/EP2007/053490 - 64 -
chromatography (silica gel, AcOEt / Me0H) and crystallization
(AcOEt/n-n-heptane) gave 0.09 g (II%) of the title compound as a white
solid. MS: 217.2 (MH'). Intermediate 70 (rac, trans)-6-Methyl-piperidin-3-ol
5 1.00 g (9.16 mmol) of 6-Methyl-pyridin-3-ol was hydrogenated under the
conditions described in intermediate 63B, then chromatographed (silica
gel, AcOEt / Me0H) to give 161 mg (15%) of the title compound as a white
solid. MS: 116.2 (MW). Intermediate 71
(rac)-2,6-Bis-methoxyrnethyl-piperidin-3-ol 10 2.00 g (8.15 mmol) of
(5-benzylory-6-hydroxymethyl-pyridin-2-y1)-methanol (prepared from
2,6-bis-hydroxymethyl-pyridin-3-ol by treatment with benzylbromide,
K2CO3 in MeCN, WO 2006100305) was reacted in analogy to
intermediate 64B and intermediate 64C to give 0.83 g (74%) of the title
compound as a yellow oil. MS: 190.4 (M1-1*). Intermediate 72  15
(rac)-2-(6-Hydroxymethyl-piperidin-3-yloxy)-acetamide A)
2-(6-Hydroxyrnethyt-ovridin-3-ylory)-acetamide  1.25 g (6.35 mmol) of
(6-Hydroxymethyl-pyridin-3-yloxy)-acetic acid methyl ester (prepared from
6-methyl-pyridin-3-ol by reaction with: 1) Chloro-acetic acid methyl ester,
2) m-Cl-perbenzoic acid and 3) trifluoroacetic acid anhydride) was treated
with 31 20 ml 7M NH3 in Me0H for 2.5h at RT. The suspension was
evaporated to give 1.19 g (100%) of the title compound as a white solid.
MS: 183.3 (MFIf). 



B) (rac)-2-(6-Hydroxymethvi-p peridin-3-yloxy)-acetamide
2-(6-Hydroxymethyl-pyridin-3-yloxy)-acetamide_was hydrogenated as
described in intermediate 63B, to give the title compound as a yellow gum.
MS: 189.4 (M1-14).  WO 2007/122103PCT/EP2007/053490 -65 -
Intermediate 73 (rac)-2-Methmcymethyl-piperidin-3-ol In analogy to the
procedure described for intermediate 64, 2-hydroxymethyl-pyridin-3-ol
gave the title compound as yellow oil. MS: 146.4 (MH+). 5Intermediate 74
(rac, trans)-6-Methoxymethyl-piperidin-3-ol A) (rac,
cis)-5-hydroxy-2-methoxymethyl-piperidine-1-carboxylic acid tert-butyl
ester and ( rac, trans ) -5-hydroicv-2- methoxymethyl-p iperidi ne-1
-carboxylic acid tert-butyl ester  10 In analogy to the procedure described
for intermediate 65A, crude (rac)-6- methoxymethyl-piperidin-3-ol
(intermediate 63B) gave after separation by silica gel column (AcOEt)
34% of the (rac, cis)-5-hydroxy-2-methoicymethyl-piperidine-1- carboxylic
acid tert-butyl ester and 6% of the (rac,
trans)-5-hydroxy-2-methox-ymethyl- piperidine-l-carboxylic acid tert-butyl
ester as a light yellow liquid. MS: 246.3 (MH+). 15 B) (rac,
trans)-6-Methoxymethyl-piperidin-3-ol hydrochlorid In analogy to the
procedure described for intermediate 62B, (rac, trans)-5-hydroxy-2-
methoxymethyl-piperidine-l-carboxylic acid tert-butyl ester gave the title
compound as a white solid. MS: 146.4 (MH+). Intermediate 75 20 (rac,
cis)-5-Methyl-piperidin-3-ol hydrochloride A) (rac,
cis)-3-Hydroxy-5-methyl-piperidine-l-carboicylic acid tert-butyl ester and
(rac,cis)-3-Hydroxy-5-hydroxymethyl-nipe d ne-l-carboxylic acid tert-butyl
ester A solution of 1.20 g (9.59 mmol) of 5-hydroxymethyl-pyridin-3-ol
(Jensen, Henrik Helligso; Lyngbye, Laila; Jensen, Astrid; Bois, Mikael.
Chemistry--A European Journal 25 (2002), 8(5), 1218-1226) in 1.3 ml of
aqueous 25% HC1 and 10 ml of Me0H was hydrogenated with 0.60 g
10% Pd/C at 50 bar and 120 C for 20h. Filtration and reaction with new
catalyst with the same conditions gave crude product which was reacted
with di-tert-butyl-dicarbonate in analogy to intermediate 44B. Purification
by silica gel  WO 2007/122103PCT/EP2007/053490 



- 66 - column (n-n-heptane/iso-propanol 95:5 to 1:1) gave 0.50 g (27%) of
(rac, cis)-3- hydroxy-5-methyl-piperidine-l-carboxylic acid tert-butyl ester
as light yellow oil, MS: 216.2 (MH+) and 0.15 g (8%) of
rac-3-hydroxy-5-hydroxymethyl-piperidine-1-carboxylic acid tertbutyl ester
as light yellow oil. MS: 232.0 (AW). B) (rac, cis)-5-Methyl-piperidin-3-ol
hydrochloride In analogy to the procedure described for intermediate 62B,
(rac, cis)-3-hydroxy-5- methyl-piperidine-l-carboxylic acid tert-butyl ester
gave the title compound as a white solid. MS: 116.3 (MH+).
Intermediate 76  (rac)-5-Hydrozymethyl-piperidin-3-ol hydrochloride A)
(rac)-5-Hydroxyrnethyl-nine 3-ol hydrochloride   In analogy to the
procedure described for intermediate 62B rac-3-hydroxy-5-
hydroxymethyl-piperidine-l-carboxylic acid tert-butyl ester gave the title
compound as is orange gum. MS: 132.2 (MW).
Intermediate 77
(rac)-1-1(E)-3-(3,4-Dichloro-pheny1)-acryloy11-3-rnethyl-[1,4]diazepan-5-
one A) (rac)-1-Benzy1-3-methyl-l1 41diazepan-5-one  Sodium azide (1.58
g, 24.4 mmol) was added portionwise over 6 h to a solution of 1- 20
benzy1-3-methylpiperidin-4-one (5.00 g, 24.4 mmol) at 0 C, then the
reaction mixture was allowed to reach room temperature over 16 h. The
reaction mixture was then poured upon ice/40% aq. sodium hydroxide
solution/ethyl acetate, the organic layer was washed with brine, dried
(MgSO4), and evaporated. Recrystallization in n-heptane/ethyl acetate 2:1
(60 ml) produced the title compound (2.59 g, 49%). White solid, MS: 219.3
(MW). 25 B) (rac)-3-Methy1-11,41d azepan-5-one A mixture of
1-benzy1-3-methyl.-11,41diazepan-5-one (1.88 g, 8.62 mmol) and
palladium (10% on activated charcoal, 188 mg) in ethanol (50 ml) was
stirred at room temperature under a hydrogen atmosphere (3 bar). After
18 h, the catalyst was removed by filtration  WO
2007/122103PCT/EP2007/053490 - 67 - and the filtrate evaporated to
afford the title compound (1.12 g, 99%). White solid, MS: m/e =128 (Mt).
C) ( rac)-1-1( E) -3- (3,4-Dichloro- phenyl) -acrvloyl 1 -3-methyl- [
1,41diazepan -5-one   In analogy to the procedure described in
intermediate IA, (E)-3,4-dichlorocinnamic acid 5 and
3-methyl-[1,4]diazepan-5-one gave the title compound as a white solid.
MS: 327.2 (MElt). Intermediate 78 (rac)- 1-
(E)-3-(3,4-Dichloro-phenyl)-acryloyll -7-methyl- [I,4]diazepan-5- one A)
(rac)-7-Methyl-5-oxo- [1,4 I diazepane-l-carboxylic acid benzyl ester 10
2,2-dioxo-[1,2,31oxathiazolidine-3-carboxylic acid tert-butyl ester
(W02002072584; 454 mg, 2.03 mmol) was added to a solution of
3-benzyloxycarbonylamino-butyric acid ethyl ester (450 mg, 1.69 mmol)
and potassium tert-butylate (228 mg, 2.03 mmol). The reaction mixture
was stirred for 72 h at room temperature and heated at 50 C for another
24 h. After cooling, the reaction mixture was partitioned between 10% aq.
citric is acid solution and ethyl acetate, the organic layer was washed with
brine, dried (MgSO4), and evaporated. The residue was taken up in
dichloromethane (10 ml), treated with trifluoroacetic acid (2.5 ml), stirred
at room temperature for 45 min, then evaporated. The residue was
dissolved in methanol (10 ml), then potassium carbonate (3.08 g, 22.3 



mmol) was added and the reaction mixture was stirred at room
temperature for 16 h. 20 After evaporation, the residue was partitioned
between ethyl acetate and 1 M aq. sodium hydroxide solution. The
organic layer was washed with brine, dried (MgSO4), and evaporated.
Chromatography (Si02; CH2C14Me0H/NRIOH 95:5:0.25) produced the
title compound (205 mg, 46%). Colorless gum, MS: 263.2 (MFr). B) ( rac)
-7-Methyl -11,41 diazepan-5-one 25 A mixture of 7-methyl-5-oxo-[1,4
]diazepane-1-carboxylic acid benzyl ester (201 mg, 0.77 mmol) and
palladium (10% on activated charcoal, 80 mg) in ethanol (2 ml) was stirred
at room temperature under a hydrogen atmosphere (3 bar). After 20 h, the
catalyst was removed by filtration and the filtrate evaporated to afford the
tide compound (81 mg, 82%). White solid, MS: 128 (Mt).  WO
2007/122103PCPEP20071053490 - 68 -
0-(7-Azobenzotriazol-1-y1)-1,1,3,3-tetramethyluronium
hexafluorophosphate (343 mg, 0.90 mmol) was added to a solution of
3,4-dichlorocinnamic acid (130 mg, 0.60 mmol), 7-methyl-
[1,41diazepan-5-one (77 mg, 0.60 nunol), and 4-methylmorpholine (304
mg, 3.01 mmol) in N,N-dimethylformarnide (1 ml). The reaction mixture
was stirred for 3 h 5 at room temperature, then partitioned between
n-heptane/ethyl acetate 1:1 and water. The organic layer was washed with
brine, dried (MgSO4), and evaporated. Chromatography (SiO2;
CH2C12/Me0H/NH4OH 95:5:0.25) produced the title compound (193 mg
98%). Colorless gum, MS: 327.1 (MF1'). Intermediate 79  10
(R)-1-[(E)-3-(3,4-Dichloro-phenyl)-acryloy11-2-methyl-[1,4]diazepan-5-one
A) (R)-2-methy1-5-oxo-11,41diazepane-l-carboxylic acid benzvl ester In
analogy to the procedure described in intermediate 78A,
3-benzyloxycarbonylaminopropanoic acid methyl ester and
(S)-5-methy1-2,2-dioxo- [1,2,31oxathiazolidine-3- carboxylic acid tert-butyl
ester (Bioorg. Med. Chem. Lett. 2006, 16, 1207) gave the title 15
compound. Colorless gum, MS: m/e = 263.1 (Mir). B)
(R)-2-Methyl-11,41diazepan-5-one In analogy to the procedure described
in intermediate 78B, (R)-2-methy1-5-oxo[1,4]diazepane-1-carboxylic acid
benzyl ester gave the title compound. Colorless gum, MS: m/e =128 (Mt).
20 C) (R)-1-t(E)-3-(3,4-Dichloro-pheny1)-acryloyll -2-methyl-
[1,41diazepan-5-one In analogy to the procedure described in
intermediate 78C, (E)-3,4-dichlorocinnamic acid and
(R)-2-methyl-[1,4]diazepan-5-one gave the title compound as a colorless
gum, MS: m/e = 327.3 (MH+). Intermediate 80  25
(rac)-1-[(E)-3-(3,4-Dichloro-pheny1)-acryloyll-6-methyl-[1,41diazepan-5-on
e A) (rac)-6-MethvI-5-oxo-I1,41diazepane-1-carboxylic acid tert-butyl ester
Sodium hydride (60% dispersion in mineral oil, 275 mg, 6.88 mmol) was
added at room temperature to a solution of tert-butyl
N-(2-aminoethyl)carbamate (1.00 g, 6.24 mmol), then after 30 min ethyl
methacrylate (712 mg, 6.24 mmol) was added. The reaction  



WO 2007/122103PCMP2007/053490 - 69 - mixture was stirred at room
temperature over 16 h, then partitioned between ethyl acetate/n-heptane
1:1 and water. The organic layer was washed with brine, dried (MgSO4),
and evaporated. Chromatography (Si02; ethyl acetate, then
CH2C12/Me0H/NH4OH 95:5:0.25) produced the title compound (51 mg,
4%). White 5 solid, MS: m/e = 229.4 (Mar). B) ( rac) -6 -Methyl-11,4
diazepan-5-one hydrochloride 6-Methyl-5-oxo-[1,4]diazepane-1-carboxylic
acid tert-butyl ester (42 mg, 0.18 mmol) was suspended in hydrogen
chloride solution (4 M in 1,4-dioxane, 0.5 ml) and stirred at room
temperature for 4 h, then volatile material was removed by distillation, to
afford the 10 title compound (29 mg, 96%). Colorless gum, MS: 129.1
(1M-C111. C) (rac) -1 -
(E)-3-(3,4-Dichloro-phenyl)-acryloy11-6-methyl-11,41diazepan-5-one In
analogy to the procedure described in intermediate 78C,
(E)-3,4-dichlorocinnamic acid and 6-methyl- [1,4]diazepan-5-one
hydrochloride gave the title compound as a colorless gum, MS: 327.1
(MH+). 15Intermediate 81  (rac)-6-Aza-spiro[2.5]octan-4-ol hydrochloride
Al (rac)-6-Aza-spiro12.5loctane-6-carboxylic acid tert-butyl ester To a
solution of Et2Zn (37.5 ml, 1.1M solution in toluene, 0.04 mmol) in DCE
(80 ml) at 0 C was added chloroiodomethane (5.99 ml, 0.08 mmol) under
Ar. This mixture was 20 stirred for 15 minutes before a solution of
3-hydroxy-4-methylene-piperidine-1- carboxylic acid tert-butyl ester
(J.Org. Chem. 2001, 66, 2487) (4.19 g, 0.02 mmol) in DCE (10 ml) was
added, after which time the reaction was stirred for 0.5h at 0C and then
allowed to reach room temperature, stirring for a further lh. The reaction
was then quenched by addition of saturated NRICI, separated, and the
organic dried (Na2SO4) and 25 concentrated. Purfication by flash column
chromatography (Et0Ac:n-heptane 2:8-1:1) afforded the title product (2.4
g, 54%) as a crystalline solid. MS: 228.2 (MH+). B)
(rac)-6-Aza-spiro12.5loctan-4-ol hydrochloride   Intermediate 81A (0.52 g,
2 mmol) was dissolved in 10 ml of HCl in dioxane (4M), stirred for ten
minutes. The reaction was then concentrated to afford the title product 30
(0.38 g, quant.) as a white powder. MS: 128.1 (MI-1+).  WO
2007/122103PCT/EP2007/053490 - 70 - Intermediate 82  (
F)-6-Aza-spiro[2.51octan-4-ol hydrochloride   The title compound was
prepared by chiral separation of Intermediate 81A on a Chiralpak AD
column (Isopropanohn-heptane 5:95) and subsequent analogous 5
deprotection with HC1 in dioxane. MS: 128.1 (MM. 



Intermediate 83 (-)-6-Aza-spiro[2.51octan-4-ol hydrochloride   The title
compound was prepared by chiral separation of Intermediate 81A on a
Chiralpak AD column (Isopropanolm-heptane 5:95) and subsequent
analogous 10 deprotection with HC1 in dioxane. MS: 128.1 (MH+).
Intermediate 84 (rac)-3-1-1ydroxy-4,4-dimethyl-piperidine hydrochloride A)
(rac)-3-Hydroxy-4,4-dimethyl-piperidine-1-carboxylic acid tert-butyl ester
Intermediate 81A (0.43 g, 1.9 mmol) was dissolved in AcOH (7 ml) with
platinum oxide 15 (0.4 g, 1.9 mmol) and stirred under hydrogen
atmosphere (balloon) for 2d. The reaction was then filtered through Hyflo
and concentrated to afford the title product (0.41 g, 94%) as oil. MS: 230.2
(MH1). B) (rac)-3-Hydroxy-4,4-dimethyl-piperidine hydrochloride
Intermediate 84A was deprotected with HCI in dioxane to afford the title
product as a 20 white powder. MS: 130.1 (MHt). Intermediate 85 (+,
cis)-4-Methyl-piperidin-3-ol hydrochloride A) (rac,
trans)-3-Hydroxy-4-methyl-mueridine- I -carboxylic acid tert-butyl ester
(rac, trans)-1-Benzy1-4-methyl-piperidin-3-ol (Tet. Lett. 2000, 5817) (13.0
g, 63 mmol) 25 was dissolved in Me0H with Pd(OH)21C (4 g) and stirred
under a hydrogen atmosphere (balloon) for 16h after which time Boc20
(13.8 g, 63 mmol) was added, the reaction  WO
2007/122103PCT/EP2007/053490 -71 - stirred for lh, filtered through
Hyflo and concentrated to afford the title product (13.3 g, 98%) as a
crystalline solid. MS: 216.2 (MH1). 13) (rac, cis)-4-Methyl-3-(4-n
o-benzoylory)-piperidine-1-carboxylic acid tert-butyl ester 5 Intermediate
85A (6.0 g, 28 mmol) was dissolved in THF (40 ml) with PPh3 (8.9 g, 34
mmol), 4-nitrobenzoic acid (5.7 g, 34 mmoft and cooled to 0C before
dropwise addition of diisopropyldiazadicarboxylate (6.9 g, 34 mmot). The
ice bath was removed and the reaction allowed coming to room
temperature, stirring for 16h. The reaction was then directly absorbed onto
silica gel and purified by flash column chromatography (Et0Ac: 10
n-heptane 2:8) to afford the title product (4.0 g, 40%) as a white solid. MS:
365.2 (MH). C) (rac, cis)-3-Hydroxv-4-methyl-piperidine-l-carboxylic acid
tert-butyl ester Intermediate 85B (5.0 g, 14 mrnol) was dissolved in Me0H
(70 ml.) and NaOH (4.5 ml, 6N in water, 27 mmoft was added. The
reaction was stirred for lh after which time the solvent removed under
vacuum, the residue portioned between water and CH2C12 and 15 the
organic collected, dried (Na2S01) and concentrated toafford the title
product (2.6 g, 87%) as a crystalline solid. MS: 216.1 (MH+). 



D) (+, cis)-3-hydroxy-4-methyl-piperidine-l-carboxylic acid tert-butyl ester
Intermediate 85C was separated on a Chiralpak AD column (Isopropanol:
n-heptane 5:95) to afford the title compound. MS: 216.1 (MH+). 20 E) (+,
cis)-4-Methyl-piperidin-3-ol hydrochloride Intermediate 85D was
deprotected with HO in dioxane to afford the title compounds as a white
powder. MS: 116.2 (Mfr). Intermediate 86 (-, cis)-4-Methyl-piperidin-3-ol
hydrochloride 25 The title compound was prepared in analogy to Inteu
ediate 85D and subsequently deprotected with HC1 in dioxane to afford
the title product as a white powder. MS: 116.2 (Wit). Intermediate 87 (rac,
trans )-2-Methyl-piperidin-3-ol hydrochloride  WO
2007/122103PCT/EP2007/053490 - 72 - (rac,
trans)-3-Hydroxy-2-methyl-piperidine-1-carboxylic acid tert-butyl ester
3-Hydroxy-2-methylpyridine (2.0 g, 18 mmol) was dissolved in Me( 44 (40
ml) with 5% Rh on alumina (0.27 g) and heated to 30C at 90 bar of
hydrdogen atmosphere for 22h. The reaction was then filtered through
Hyflo, Boc20 (4.0 g, 18 mmol) added and the 5 reaction stirred for lh
before removing the solvent under vacuum. The residue was redissolved
in CH2Cl2, washed with 10% citric acid solution, dried (Na2SO4) and
concentrated. Purification by flash column chromatography
(Et0Ac:n-heptane 3:71:1) afforded the title product (0.7 g, 18%) of the title
product as a light yellow liquid. MS: 216.1 (Mfr). A small quantity of (rac,
cis)-3-hydroxy-2-methyl-piperidine- 1-carboxylic 10 acid tert-butyl ester
(0.06 g, 2%) was also obtained from the column. MS: 216.1 (M1-1). B)
(rac, trans)-2-Methyl-uiperidin-3-ol hydrochloride Intermediate 87A (0.7 g,
3 mmol) was deprotected using MCI in dioxane affording the title product
(0.45 g, 91%) as a white powder. MS: 116.1 (MH+). Intermediate 88  15
(rac, cis)-2-Methyl-piperidin-3-ol hydrochloride The byproduct (rac,
cis)-3-hydroxy-2-methyl-piperidine-1-carboxylic acid tert-butyl ester from
the reaction to make intermediate 87A was deprotected with Ha in
dioxane to afford the title compound. MS: 116.1 (MW). Intermediate 89  20
(rac, trans)-4-Fluoro-piperidin-3-ol hydrochloride 



A) (rac, trans)-4-Fluoro-niperidin-3-01-1-carboxylic acid tert-butyl ester
(rac)-7-Oxa-3-aza-bicyclo [4.1.0Iheptane-3-carboxylic acid tert-butyl ester
(Meter. 1994, 39, 163) (2.0 g, 10 mmol) was dissolved in a mixture of DCE
(1.5 ml) and trisHF.Et3N (1.6 g, 10 mmol) and heated to 80C for 12h after
which time the reaction was diluted 25 with CH2C12, washed with sat.
NaHCO3, then sat. NH4C1, dried (Na2SO4) and concentrated.
Purification by flash column chromatography (Et0Ac:n-heptane 3:7)
afforded the title compound (1.5 g, 66%) as a yellow liquid. MS: 220.1
(MH+). Also obtained was the regioisomer (rac,
trans)-3-fluoro-4-hydroxy-piperidine-l-carboxylic acid tert-butyl ester (0.26
g, 12%) as a yellow oil. MS: 220.1 (MH). 30 B) (rac,
trans)-4-Fluoro-piperidin-3-ol hydrochloride  WO
2007/122103PCT/EP2007/053490 - 73 - Intermediate 89A (0.5 g, 2 mmol)
was deprotected with HC1 in dioxane affording the title product (0.34 g,
95%) as a white powder. MS: 120.1 (Mlit). Intermediate 90  (rac,
trans)-3-Fluoro-piperidin-4-ol hydrochloride 5 The byproduct (rac,
trans)-3-fluoro-4-hydroxy-piperidine-1-carboxylic acid tert-butyl ester ester
from the reaction to make intermediate 89A was deprotected with Ha in
dioxane to afford the tide compound. MS: 120.1 (MI-It). Intermediate 91
(rac)-4-Methyl-piperidin-3-ol hydrochloride to A)
3-Hydroxy-4-methyl-piperidine-1-carboxylic acid tert-butvl ester
3-Hydroxy-4-methylpyridine (0.98 g, 9 mmol) was dissolved in a AcOH (50
nil) and Pt20 (0.10 g) added. The mixture was heated to 100C under 100
bar of hydrogen pressure for 20h. The reaction was then filtered through
Hyflo and concentrated. The residue was dissolved in CH2C12 (30 ml)
and Et3N (2.75 ml, 20 rnmol) and Boc20 (2.2 g, 15 10 mmol) added and
the mixture stirred for 1h. The reaction was then washed with 10% citric
acid solution, dried (Na2SO4) and concentrated. Purification by flash
column chromatography (Et0Ac:n-heptane 3:7) afforded the title product
(0.63 g, 33%), a 3:1 mixture of diasteriomers (cis:trans) as a colourless oil.
MS: 216.1 (M1). B) (rac)-4-Methyl-piperidin-3-ol hydrochloride 20
Intermediate 91A was deprotected with HC1 in dioxane to afford the title
product as a white powder. MS: 116.1 (MH). Intermediate 92 4- [3-( (-
)-4-hydro6-aza-spiro [2.5] oct-6-y1)-propyll - [1,4] diazepan-5-one
dihydrochloride 25 A) 4-13- (
(-)-4-hydroxy-6-aza-spiroi2.5loct-6-14)-prom41-5-oxo- 1,41diazepane-1 -
carboxylic acid tert-butyl ester
5-0xo-4-(3-oxo-propy1)-[1,4]diazepane-1-carboxylic acid ten-butyl ester
(intermediate 61) (0.19 g, 0.7 mmol) was reacted with
(-)-6-Aza-spiro[2.5]octan-4-ol hydrochloride 



(intermediate 83) (0.12 g, 0.7 mmol) in DCE:Et0H (1:1, 6 ml), AcOH (0.18
ml) and  WO 2007/122103PCT/EP2007/053490 - 74 - pyridine-borane
complex (0.18 ml, 8M in pyridine, 1.4 mmol) for 20 minutes. The reaction
was then concentrated, redissolved in CH2C12 and washed with sat.
NaHCO3, dried (Na2SO4) and concentrated. The residue was purified by
flash column chromatography (CH2C12:Me0H 8:2) to afford the title
product (0.25 g, 91%) as a gum. 5 MS: 382.4 (We). B) 4434(
-)-4-hydroxy-6-aza-spiro [2.5loct-6-y1) -propv11- 1,41diazepan-5-one
dihydrochloride Intermediate 92A was deprotected with HC1 in dioxane to
afford the title product as a white powder. MS: 282.3 (MW).
10Intermediate 93  (rac, cis)-3-Fluoro-piperidin-4-ol hydrochloride A)
3-Fluoro-4-hydroxy-piperidine-1-carboxylic acid ten-butyl ester
3-Fluoro-4-oxo-piperidine-l-carboxylic acid tert-butyl ester (Chem. Europ.
J. 2005, 5, 1579) (1.0 g, 5 mmol) was dissolved in Me0H (5 ml), cooled to
0C and sodium 15 borohydride (0.2 g, 5 mmol) was added portionwise.
The reaction was allowed to reach room temperature and stirred overnight
after which time the solvent was removed under vacuum, the residue
redissolved in CH2C12, washed with water, dried (Na2504) and
concentrated. The product was purified by flash column chromatography
(Et0Ac:nheptane 3:7-1:1) to afford the title compound (0.67 g, 67%) as a
white solid. '1-1 NMR 20 (400 MHz, DMSO) 8 1.19-1.68 (11H, m),
2.80-3.0 (1H, m), 3.06-3.17 (1H, m), 3.59-3.70 (2H, m), 3.90-3.97 (1H, m),
4.55 (1H, dt, J 52,4 Hz). B) (rac, cis)-3-Fluoro-piperidin-4-ol hydrochloride
Intermediate 93A was deprotected with HC1 in dioxane to afford the title
compound as a white powder. MS: 120.1 (MIT'). 25Intermediate 94
(rac)-3-Methyl-piperidin-4-ol A) (rac)-1-Benzv1-3-methyl-piperidin-4-ol
L-Benzyl-3-methyl-piperidin-4-one (2.0 g, lOmmol) was dissolved in Me0H
(10 ml), cooled to 0C and sodium borohydride (0.2 g, 5 mmol) was added
portionwise. The  WO 2007/122103PCT/EP2007/053490 - 75 - 



reaction was allowed to reach room temperature and stirred overnight
after which time the solvent was removed under vacuum, the residue
redissolved in CH2Cl2, washed with water, dried (Na2504) and
concentrated to afford the title compound (2.1 g, quant), a 3:1 mixture of
diasteriomers (trans:cis) as gum. MS: 206.2 (MI-1'), 5 sitidin.-4-01
Intermediate 94A (0.93 g) was dissolved in Et0H (10 ml) and Pd(OH)2/C
(0.2 g) and cyclohexen (2 ml) added. The reaction was heated to reflux for
16 h after which time it was filtered through Hyflo and concentrated,
affording the tide product (0.52 g, quant) a brown oil. MS: 116.1 (MH*).
10Intermediate 95 (rac,trans)- 3-Methyl-piperidin-4-ol hydrochloride A)
(rac,trans)-4-Hydroxy-3-methyl-Mperidine21-carboxylic acid tert-butyl
ester 1-Benzy1-5-methyl-1,2,3,6-tetrahydro-pyridine (Tet. Lett. 1998, 39,
5417) (7.7 g, 41 mmol) was dissolved in THF (100 ml) and sodium
borohydride (2.6 g, 69 mmol) added. 15 The mixture was cooled to 0 C
and borontrifluoride etherate (6.2 ml, 49 mmol) added, the reaction
allowed to reach room temperature and subsequently stirred for fit The
reaction was recooled to 0 C, a small quantity of water added to quench
any remaining borane, and then a suspension of Oxone (42.6 g, 69 mmol)
in water (100 ml) was added and the reaction again allowed to reach room
temperature (1h). The reaction was 20 filtered, extacted with Et0Ac, the
ageous phase made basic by addition of solid NaOH, and then
reextracted with CH2C12, dried (Na2SO4) and concentrated. The crude
residue (5.2 g) was redissolved in Me0H, Pd(OH)2/C added and the
reaction stirred under an atmosphere of hydrogen (balloon) for 16h after
which time Boc20 (5.5 g, 25 mmol) was added, the reaction stirred for lh,
and then filtered through Hyflo and concentrated. 25 Purification by flash
column chromatography (Et0Ac: n-heptane 4:6) afforded the title product
(2.1 g, 39%) as a colourless gum. MS: 216.2 (Mat). B) (rac,trans)-
3-Methyl-piperidin-4-ol hydrochloride Intermediate 95A was deprotected
with HO in dioxane to afford the title product as a white powder. MS: 116.2
(MH). 30Intelmediate 96 (rac,cis)- 3-Methyl-piperidin-4-ol hydrochloride
WO 2007/122103PCT/EP2007/053490 - 76 - Al (rac, cis) -3-Meth 1-4-
4-thtro-be.idine-I-carboxylic acid tert-butyl ester Intermediate 95A (0.6 g, 3
mmol) was converted to the 4-nitrobenzoic ester analogously to
Intermediate85B affording the titled product (0.9 g, 90%) as a white solid.
MS: 365.2 5 B) (rac, cis)-4-Hydroxy-3-methyl-piperidine-1-carboxylic acid
tert-butyl ester Intermediate 96A (0. 86 g, 2 mmol) was saponified
analogously to intermediate 85C affording the title product (0.5 g, 98%) as
a colourless oil. MS: 216.4 (MIT'). C) (rac,cis)- 3-Methyl-piperidin-4-ol
hydrochloride 10 Intermediate 96B was deprotected with HC1 in dioxane
to afford the white powder. MS: 116.1 (MH*). Inteintediate 97 



(rac)-3,3-Dimethyl-piperidin-4-ol A)
(rac)-1-Benzy1-3,3-dimethyl-piperidin-4-ol le product as a  15
1-Benzy1-3,3-dimethyl-piperidin-4-one (WO 01/00577 A2) (5.0 g, 23
mmol) was dissolved in Me0H (25 ml), cooled to 0C and sodium
borohydride (1.0 g, 25 mmon was added portionwise. The reaction was
allowed to reach room temperature and stirred overnight after which time
the solvent was removed under vacuum, the residue redissolved in
CH2C12, washed with water, dried (Na2SO4) and concentrated to afford
the 20 title compound (4.9 g, 97%). MS: 220.4 (MW). B)
(rac)-3,IDinSlzpiperidin-4-ol Intermediate 97A (4.9 g) was dissolved in
Et0H (50 ml) and Pd(OH)2/C (0.3 g) and cyclohexene (6 ml) added. The
reaction was heated to reflux for 16 h after which time it was filtered
through Hyflo and concentrated, affording the title product (0.5 g, quant) a
25 white crystalline solid. MS: 130.1 (M1-11. Intermediate 98
(rac)-5-Aza-spiro[2.5]octan-8-ol A)
8-0xo-5-aza-spiror2.5loctane-5-carboxylic acid tert-butyl ester  WO
2007/122103PCIAP2007/053490 - 77 - 4-0xo-piperidine-1-carboxylic acid
tert-butyl ester (1.0 g, 5 mmot) was dissolved in tBuOH (10 ml) with
tBuOK (1.1 g, 10 mmo1) and stirred for 15 minutes before portionwise
addition of (2-chloro-ethyl)-dimethyl-sulfonium iodide (Tet. Lett. 1984, 25,
5501) (1.1 g, 5 mmol) over lh. The reaction was stirred for 16h after which
time it was 5 partioned between water and CH2C12, the organic collected,
dried (Na2SO4) and concentrated. Flash column chromatography
(Et0Ac:n-heptane 1:9-3:7) afforded the titled product (0.2 g, 19%) as a
colourless oil. MS: 130.1 (MFF]). B)
(rac)-8-Hydrox-v-5-aza-spiro12.5loctane-5-carboxylic acid tert-butyl ester
Intermediate 98A (0.2 g, 1 mmol) was dissolved in Me0H (5 ml) and
sodium 10 borohydride (0.04 g, 1 mmol) added. The reaction was stirred
for lh, concentrated, partitioned between CH2Cl2 and water, the organic
collected, dried (Na2SO4) and concentrated. Flash column
chromatography (Et0Ac:n-heptane 3:7-1:1) afforded the titled prouduct
(0.15 g, 68%) as colourless gum. MS: 228.1 (MH4]). C)
(rac)-5-Aza-spiro12.51octan-8-ol 15 Intermediate 98B was deprotected
with HO in dioxane to afford the titled oduct as a white poweder. MS:
128.1 (MI-). Intermediate 99 



1- RE)-3-(3-Chloro-4-fluoro-pheny1)-acryloy11-4- (4-iodo-buty1)-
[1,41diazepan-5-one A) 1- (E)-3-(3-Chloro-4-fluoro-pheny1)-aciyloyll
-4-(4-iodo-butyl)- [1,41diazepan-5-one 20 In analogy to the procedure
described for example 9A and 9B, 1- RE)-3-(3-chloro-4-
fluoro-pheny1)-acryloyll - [1,4]diazepan-5-one (intermediate 54) gave the
title compound as yellow foam. MS: 478.9 (MI-11. Intelmediate 100 (rac,
trans)-4-Methyl-piperidin-3-ol hydrochloride 25 The title compound was
prepared from intermediate 85B, (rac, trans)-3-Hydro7-4-
methyl-piperidine-1-carboxylic acid tert-butyl ester, by deprotection with
HCI in dioxane. MS:116.2 (MW). Intermediate 101
(rac)-3-Methyl-piperidin-3-ol hydrochloride  WO
2007/122103PCT/EP2007/053490 - 78 - The title compound was
prepared in analogy to intermediate 16. MS:116.2 (MI-It).
Intermediate 102  1-Oxa-4,9-diaza-spiro[5.5]undecan-3-one The title
compound was prepared as described in J. Med. Chem. 1983, 26, 6, 855.
Example 1 1-
RE)-3-(3-Chloro-pheny1)-acryloy11-4-(2-pyrrolidin-1-yl-ethyl)-[1,4]diazepa
n-5-one A)1-1(E)-3-(3-Chloro-phenyl)-acryloy11-4-(2-py41diazepan-5- 10
one In analogy to the procedure described in intermediate 4A, 1-
[(E)-3-(3-chloro-phenyI)- acryloyll - [1,4]diazepan-5-one (intermediate 3A]
) and 1-(2-chloro-ethyl)-pyrrolidine gave the title compound as off-white
powder. MS: 376.5 (MH7, CI). Example 2 15
4-[2-(4-Acetyl-piperazin-1-y1)-ethyl]-1-
[(E)-3-(3-chloro-pheny1)-acryloyll[1,4]diazepan-5-one A)4-1244-Acetyl-
piperazin-l-y1) -ethyl I -1- [(E)-3-(3-chloro-phenyl)-acryloyll-
I1,41cliazepan-5-one  In analogy to the procedure described in
intermediate 4A, 1- [(E)-3-(3-chloro-phenyl)- 



20 acryloy11-[1,4]diazepan-5-one (intermediate 3A]) and 1-
[4-(2-chloro-ethyl)-piperazin-1- ylLethanone gave the title compound as
off-white foam. MS: 433.2 (M1-1+, Cl).  WO
2007/122103PCT/EP2007/053490 - 79 - Example 3
1-RE)-3-(3,4-Dichloro-phen4,4)-acryloy11-4-(2-piperidin-l-yl-ethyl)-[1,4]dia
zepan-5-one A)1-I (E)-3- (3,4-Dichloro-phenyl) -acryloyll-4-
(2-piperidin-1-yl-ethyl  1,41diazepan-5-one  5 In analogy to the procedure
described in intermediate 4A, 1- [(E)-3-(3,4-dichloropheny1)-acryloyll
-[1,4]diazepan-5-one (intermediate IA) and I -(2-chloro-ethyl)- piperidine
gave the title compound as white solid. MS: 424.1 (Miff, 2CI). Example 4
1-[(E)-3-(3,4-Dichloro-phenyl)-acryloyll-4-(3-piperidin-l-yl-propy1)-
[1,4]diazepan-5- 10 one
A)1-1(E)-3-(3,4-Dichloro-pheny1)-acryloy11-4-(3-piperidin-1-yl-propy1)-
[1,41diaze2an-5-one In analogy to the procedure described in
intermediate 4A, l-[(E)-3-(3,4-dichloro-     phenyl)-acryloy11-
[1,4]diazepan-5-one (intermediate IA) and 1-(3-chloro-propyl.)- 15
piperidine gave the title compound as light yellow solid. MS: 438.1 (MW,
2C1). Example 5  1-
RE)-3-(3-Chloro-phenyl)-acryloy11-4-(2-morpholin-4-yl-ethyl)-[1,41diazep
an-3-one A)14-1(E)-3-( 3-Chloro-phenyl)-acryloyll -7- oxo- [1,4]diazepand
-ylt-acetic acid ethyl ester 20 A solution of 4.33 g (15.53 mmol) of 1-
RE)-3-(3-chloro-pheny1)-acryloy11- [1,4]diazepan-5-one (intermediate 3A)
in 80 ml of DMF was treated at 0C with 0.75 g (17.09 mmol) of NaH (55
To in oil) in two portions and after 30 min with 1.89 ml (17.09 mmol) of
bromo-acetic acid ethyl ester in 1 ml of DMF. The reaction was stirred for
5 h at RT, cooled (0 C) and treated again with 0.20 g (4.66 mmol) of NaH
(55 % in oil) and 25 after 20 min with 0.34 ml (3.11 mmol) of bromo-acetic
acid ethyl ester. The reaction was warmed up to RT over night, cooled
and neutralized with cold aqueous 10 % KHSO4 and extracted with Et20
(3x). The organic phases were washed with aqueous saturated NaHCO3,
aqueous 10 % NaCl, dried over Na2SO4 evaporated and purified by flash
silica gel column (Et0Ac/n- heptane 1:1 to 9:1) to yield 2.92 g (52 %) of
the title compound as 30 light yellow viscous oil. MS: 365.0 (MEr, Cl).  WO
2007/122103PCT/EP2007/053490 - 80 - 



B)1- E)-3- ( 3-Chloro-phenvn -acrylovil(2-hydroxy-ethvI) - I 1,4 diazepan-5
-one  A solution of 2.16 g (5.91 mmol) of
44-RE)-3-(3-chloro-phenyl)-acryloy11-7-oxo- [1,4]diazepan-l-y11-acetic
acid ethyl_ ester in 30 ml of ethanol was treated at 0 C with 0.45 g (11.81
mmol) of sodium borohydride in 30 ml of ethanol during 20 min. The 5
reaction was stirred for 21 h at RT, cooled (0 C) and treated again with
0.45 g (11.81 mmol) of sodium borohydride. After 22 h at PT the reaction
neutralized with cold aqueous 10% KHSO4 and extracted with Et0Ac (3x).
The organic phases were washed with aqueous 10 % NaC1, dried over
Na2SO4 evaporated and purified by flash silica gel column (Et0Ac and
then Et0Ac/Et0H Ito 7.5%) to yield 1.50 g (79%) of the title 10 compound
as light white foam. MS: 323.1 (MEI', Cl). C4- (2-Chloro-ethyl ) -1 - ]( E ) -
3- ( 3-chl oro- phenyl ) - acryloyll- [1,4] diazepan -5-one To an ice-cooled
solution of 2.13 g (3.50 mmol) of
1-[(E)-3-(3-chloro-pheny1)-acryloyll4-(2-hydroxv,
-ethy1)41,4]diazepan-5-one and 0.73 ml (5.25 mmol) of E13N in 35 ml of
dichloromethane were added 0.29 ml (3.68 mmol) of methanesulfonyl
chloride under 15 stirring within 5 min keeping the temperatue at 0 C. The
reaction was stirred at room temperature for 1 h 45 min. Water was added
and after 5 min, the reaction was then partitioned between ether and
aqueous saturated NaHCO3. The water phase was extracted again with
ether (2x), the organic phases were washed with aqueous 10% NaCl,
dried (Na2SO4) and concentrated to yield 1.22 g (87%) of the title
compound as yellow 20 viscous oil. MS: 341.0 (MH+, 2C1). D)1-
l(E)-3-(3-Chloro-phenyl)-acryloy11-4-(2-morpho1 41diazepan- 5-one A
solution of 0.085 g (0.25 mmol) of
4-(2-chloro-ethyl)-1-RE)-3-(3-chloro-pheny1)-
acryloyl]-[1,41,diazepan-5-one in 1.3 ml of DMA was treated with 0.04 ml
(0.50 rnmol) of 25 morpholine and stirred for 8 h at RT, a crystal of NaI
was added and stirring was continued for 40 h. The reaction was
extracted with aqueous saturated NaHCO3/Et0Ac (3x). The organic
phases were washed with aqueous 10% NaC1, dried (Na4SO4),
concentrated and evaporated. Purification by catridges, Si-Amine, 70 ml,
20g (Et0Ac) gave 0.008 g (8 0/0) of the title compound as off-white
viscous oil. MS: 392.0 (MEI+, Cl). 30Example 6
1-[(E)-3-(3,4-Dichloro-phenyl)-acryloyl]-4-(3-morpholin-4-yl-propy1)-[1,4]di
azepan-5-  WO 2007/122103PCT/EP2007/053490 - 81 -  A)
1-1(E)-3-(3,4-Dichloro-phern4)-acrvloyll -4- [3-(tetrahydro-mrran-2-vloxy)-
propy11-11,4]diazepan-5-one  In analogy to the procedure described in
example 5A, 1- [ (E)-3-(3,4-dichloro-phenyl)- acryloyll -
[1,4]diazepan-5-one (intermediate 1A]) and
2-(3-bromo-propoxy)-tetrahydro5 pyran gave the title compound as white
solid._ MS: 455.3 (MI-r, 20).  B) 1- [ ( El -3- (3
4-Dichloro-pheny1)-acry1ovl1-4- ( 3-hydroxy-propyl)- [ 1,41di azepan -5-
one A solution of 1.30 g (2.85 mmol) of
1-{(E)-3-(3,4-dichloro-pheny1)-acryloy11-4-13-
(tetrahydro-pyran-2-yloxy)-propyll - [ 1,4] diazepan-5-one in 6 ml of
methanol was treated 



10 with 0.22 g (0.86 mmot) of pyridinium toluene-4-s ulfonate and stirred
at 55C for 30 mm. The reaction was cooled and extracted with aqueous
10% KEISO4/Et20 (3x). The organic phases were washed with aqueous
saturated NaHCO3, aqueous 10% NaCI, dried (Na2SO4) and evaporated
to give after crystallization (Et20) 0.98 g (92%) of the title compound as
white solid. MS: 371.0 (MW, 2C1).  C) Methanesulfonic acid 3-14 -1( E)-3-
(3,4-dichloro-phenyl)-acryloyll -7-oxo[1,4]diazepan-1-v11-propyl ester In
analogy to the procedure described in example 5C, 1-
[(E)-3-(3,4-dichloro-pheny1)- acryloy11-4-(3-hydroxy-propy1)-
[1,4]diazepan-5-one and methanesulfonyl chloride gave the crude title
compound as white foam and as a mixture of mainly mesylate and some
20 chloride. MS: 448.2 (M", 2C1). 111LEL -3- 3 4-DichIoro- henl-acrd A
solution of 0.50 g (1.11 mmol) of crude methanesulfonic acid
3-14-[(E)-3-(3,4-
dichloro-pheny1)-acryloyll-7-oxo-[1,4]diazepan-1-yll-propyl ester in 20 ml
of 2- butanone was treated with 0.33 g (2.23 mmol) of sodium iodide and
stirred at 95 C for 25 30 min. The reaction was cooled, evaporated,
suspended in 60 ml dichloromethane/Et20 (1:3), filtered and the organic
solvent discarded. The residue was then washed again with
dichloromethane to give after evaporation 0.27 g (51 9/0) of the title
compound as white solid. MS: 481.0 (We, 2CI).  WO
2007/122103PCT/EP2007/053490 - 82 - El_ALIELILDA-DicMoro- hen 1
-aclol.aylianoro .- f1,41diazepan-5-one In analogy to the procedure
described in example 5D, 1- [(E)-3-(3,4-dichloro-phenyl)acryloyll
-4-(3-iodo-propyl)- [1,4] diazepan-5-one and morpholine (with no
additional 5 sodium iodide) gave after flash silica gel column purification
(CH2C12/Et0Ac 99:1 to 96:4) the title compound as a tight yellow viscous
oil. MS: 440.2 (MI-r, 2C1). Example 7
14(E)-3-(3,4-Difluoro-phenyl)-acryloy11-4-(3-piperidin-li4-propyp-l1,41diaz
epan-5- one 10 A)1-? (E)-3-(3,4-Difluoro-phenv1)-acryloyll -4-
(3-piperidin-l-yl-propvI)- [1,4]diazepan-5-one  In analogy to the procedure
described in intermediate 1A, (E)-3,4-difluorocinnamic acid and
4-(3-piperidin-1-yl-propy1)- [1,4] diazepan-5-one-dihydrochloride
(intermediate 4B, suspended in CH2C12 with 4 equivalent of Et3N) gave
after purification on catridges, Si- 15 Amine, 70 ml, 20g (Et0Ac) the title
compound as a white powder. MS: 406.2 (MW). Example 8
4-(3-Piperidin-1-ylpropy1)-1-l(E)-3-(3-trifluoromethyl-phenyl)-acryloylll1,41
diazepan-5-one A)4- (3-Piperidin-l-yl-propv1)-1-
(E)-3-(3-trifluoromethvl-phenyl)-actyloyll - 201,41diazepan-5-one  



In analogy to the procedure described in intermediate 1A, (E)-3-
(trifluoromethypcinnamic acid and
4-(3-piperidin-l-yl-propy1)-[1,4]diazepan-5-onedihydrochloride
(intermediate 4B, suspended in CH2Cl2 with 4 equivalent of Et3N) gave
after purification on catridges, Si-Amine, 70 mL, 20g (Et0Ac) the title
compound as a 25 light yellow viscous oil. MS: 438.4 (1\41-11).  WO
2007/122103PCT/EP2007/053490 - 83 - Example 9
1-[(E)-3-(3,4-Dichloro-pheny1)-acryloy11-4-(4-piperidin-l-yl-buty1)-[1,4]dia
zepan-5- one A)4-(4-Chloro-butyl)-1-1(E)-3-(3,4-dichloro-phenv1)-acryloyll
-11,41diazepan-5-one 5 In analogy to the procedure described in example
5A, 1-[(E)-3-(3,4-dichloro-pheny1)- acryloy1]-[1,4]diazepan-5-one
(intermediate LA]) and 1-chloro-4-iodobutane gave the title compound as
orange solid. MS: 403.2 (M1-1+, 3CI). ilizliE.17.3n 3 4-Dichloil - 4 dine
an-5-one   In analogy to the procedure described in example 6D,
4-(4-chloro-buty1)-1- RE)-3-(3,4- 10
dichloro-phenyl)-acryloy1]-11,41diazepan-5-one and sodium iodide were
stirred at 90C for 26 h to give the title compound as orange foam. MS:
495.0 (MH+, 2CI). _CL12_LLELLaia 11,41diazepan-5-one   In analogy to
the procedure described in example 5D, 1-[(E)-3-(3,4-dichloro-pheny1)-
15 acryloy1I-4-(4-iodo-buty1)-11,41diazepan-5-one and piperidine (with
no additional sodium iodide) gave the title compound as white powder.
MS: 452.2 (MF1*, 2C1). Example 10 1- RE 1-3-
(3,4-Dichloro-pheny1)-acryloyl] -4-14- [methyl-
(tetrahydro-pyran-4-y1)-amino]buty1111,41diazepan-5-one 20
A)1-1(E)-3-(3,4-Dichloro-pheny1)-acryloy11-4 -14-
methyl-(tetrahvdro-pyran-4-v1)- amino]-buty11-11,41diazepan-5-one  A
solution of 0.100 g (0.20 mmol) of 1-
RE)-3-(3,4-dichloro-pheny1)-acryloy11-4-(4-iodobuty1)-
[1,4idiazepan-5-one (example 9B)in 3.1 ml of DMA was treated with free
methyl(tetrahydro-pyran-4-y1)-amine in 1 ml of toluene [0.035 g (0.22
mmol) methyl- 25 (tetrahydro-pyran-4-y1)-amine hydrochloride were
dissolved in 0.8 ml of 0.5 N NaOH was extracted with toluene (2 m1). The
organic phase was dried over Na2SO41 and stirred for 22 h at RT, 0.06
ml (0.40 mmol) of Et3N was added and stirring was continued for 18 h at
50C. Again methyl-(tetrahydro-pyran-4-y1)-amine in 1 ml of CH2C12
[0.035 g (0.22 mmol) methyl-(tetrahydro-pyran-4-y1)-amine
hydrochloridewere dissolved in 0.5 ml 30 aqueous 10% NaC1 solution/0.4
ml of 1 N NaOH was extracted with CH2C12 (1 m1). The  WO
2007/122103PCT/EP2007/053490 - 84 - organic phase was dried over
Na2Sa4] was added and heated for 9 h at 50 C. The reaction was
extracted with aqueous saturated NaHCO3/Et20 (3x). The organic phases



were washed with aqueous 10% NaCI, dried (Na2SO4), concentrated and
evaporated. Purification by catridges, Si-Amine, 70 ml, 20g
(n-heptane/Et0Ac 1:4 to 1:9) gave 0.004 g 5 (4 %) of the title compound
as a light yellow semisolid. MS: 482.3 (MEI', 2C1). Example 11
1-[(E)-3-(3-Chloro-4-fluoro-pheny1)-acryloy11-4-(3-piperidin-1-yl-propy1)-
[1,4]diazepan-5-one A)1- [ (E)-3- (3-Chloro-4-fluoro-phenyl) -acryloyl -4- (
3-piperidin-l-yl- propyl) - 104 cf_,_nazgaat' _1-5-one A suspension of
0.099 g (0.32 mmol) 4-(3-piperidin-1-yl-propy1)- [1,4]
diazepan-5-onedihydrochloride (intermediate 4B) and 0.077 g (0.38 mmol)
of (E)-3-chloro-4- fluorocinnamic acid in 3 ml of CH2C12 was treated with
0.09 ml (0.64 mmol) of Et3N at RT, cooled (0 C) and treated with a 0.085
g (0.41 mmol) of N,N'- 15 dicyclohexylcarbodiimide. The reaction was
warmed up over night to RT, then partitioned between Et0Ac (x3)/
saturated NaHCO3. The organic phases were washed with aqueous 10%
NaCI, dried over Na2SO4 and evaporated to give after purification on
catridges, Si-Amine, 70 ml, 20g (Et0Ac/n-heptane 9:1) 0.075 g (64 0/0) of
the title compound as a white solid. MS: 422.1 (MH+, Cl). 20  WO
2007/122103PCT/EP2007/053490 - 85 - Example 12 1-
RE)-3-(5,6-Dichloro-pyridin-3-y1)-acryloy11-4- (3-piperidin- 1-yl-propy1)-
[1,4ldiazepan-5-one 5 A)(E)-3-(5,6-Dichloro-pyridin-3-y1)-acrylic acid
methyl ester  To a solution of (5,6-Dichloro-pyridin-3-y1)-methanol (1.8 g,
10 mmol) in CH7C12 (20 ml) was added manganese dioxide (4.4g, 50
mmol). The reaction was stirred for 16h after which time it was filtered
through a pad of Hyflo and a fresh portion of manganese 10 dioxide (1.8g,
20 mmol) added and the reaction stirred for a further 4k The manganese
dioxide was removed by filtration through Hyflo and the reaction
concentrated affording crude 5,6-dichloro-pyridine-3-carbaldehyde (1.4g,
81%). This was then dissolved in toluene (20 ml) and
(methorycarbonylmethylene)triphenylphosphorane (4.1g, 12 mmot) added
and the mixture heated to reflux for lh after which time the mixture was
diluted 15 with CH2C12, silica gel added and the mixture concentrated to
dryness. The absorbed product was then purified by flash column
chromatography (Et0Ac:Heptane 1:1) furnishing the title compound (1.5g,
81%) as a white solid. MS: 232.0 (MEI+, 2C1). 20
B)(E)-3-(5,6-Dichloro-pyridin-3-y1)-acrylic acid
(E)-3-(5,6-Dichloro-pyridin-3-y1)-acrylic acid methyl ester (1.54g, 7 mmol)
was suspended in Me0H (20 ml) and aqueous sodium hydroxide (1.1 ml,
6M, 7 mmol) added. The mixture was heated to reflux for 20 min after
which time the reaction was concentrated, the residue taken up in water
and the pH adjusted to 1 by addition of 1M 25 HC1. The product could
then be isolated by filtration affording the title compound (1.11g, 77%) as
a white solid. MS: 216.0 (M-H 2C1). 



(aEILLLS,_5.-1-ro- 1-1,41diazepan-5-one  WO
2007/122103PCMP2007/053490 - 86 - To a suspension of
(E)-3-(5,6-Dich1oro-pyridin-3-y1)-acrylic acid (26 mg, 0.12 mmol),
4-(3-piperidin-1-yl-propy1)-[1,4]diazepan-5-one-dihydrochloride
(intermediate 4) (24 mg, 0.1 mmol), 0-(7-azabenotriazol-
l-y1)-1,1,3,3-tetramethyluronium hexafluorophosphate (46 mg, 0.12 mmol)
in DMF (1 ml) was added Et3N(21 ul, 0.15 5 mmol) and the mixture
shaken fro lh. The reaction was then directly purified by preparative HPLC
affording the title product (14 mg, 32%) as a white powder. MS: 439.4
(MW', 2CI). Example 13 101- [(E)-3-(4-Chloro-3-fluoro-phenyl)-acryloyll -4-
(3-piperidin- 1 -yl-propy1)- 1,4Idiazepan-5- one A)1-
[(E)-3-(4-Chloro-3-fluoro-pheny1)-acryloyll-4-(3-piperidin-l-yl-propv1)-
[1,41diazepan-5-one In analogy to the procedure described in
intermediate 1A, 4-(3-piperidin- 1-yl-propy1)-
15[1,4]diazepan-5-one-dihydrochloride (intermediate 4B) and
(E)-4-chloro-3- fluorocinnamic acid gave after work up with Et0Ac
(x3)/saturated NaHCO3 and precipitation (n-pentane) the title compound
as off-white solid. MS: 422.2 (MH, Cl).                                     Examples
14-26 20 General procedure for examples 14-26 A solution CDI (0.016g,
0.1 mmol) in DMF (0.5 ml) was added to the appropriate cinnamic acid
(0.1 mmol) and the solution shaken for lh after which time a solution of
4-(2-pyrrolidin-1-yl-ethyl)-[1,41di-azepan-5-one-dihydrochoride
(intermediate 5) ( 0.027g, 0.1 mmol), Et3N (28 ul, 0.2 mmol) in DMF (0.5
ml) was added and the shaking 25 continued for 16h. The reactions were
then directly purified by preparative HPLC. Table 1. Example No.
Compound Name Cinnamic Acid MS: (WI') 



14 4-(2-Pyrrolidin-1-yI-ethyl)-1-[(E)-3- (4-trifluoromethyl-phenyl)-acryloyll-
4-Trifluoromethylcinnamic 410.5  WO 2007/122103PCT/EP2007/053490 -
87 -  [1,4]diazepan-5-one acid  15 4-(2-Pyrrolidin-1-yhethyl)-1-[(E)-3-
(4-methoxy-pheny1)-aciyloyll[1,4]diazepan-5-one 4-Methoxycinnamic acid
372.5 16 4-(2-Pyrrolidin -111-ethyl) -1- [ (E) -3-
(2,4-dichloro-phenyl)-acryloy11- 1,4] diazepan-5-one 2,4-Dichlorocinnamic
acid 410.5 17 1- [(E)-3-(4-Benzyloxy-phenyl)- acryloyl] -4- (2-pyrrolidin-1
-yl-ethyl) - [1,4]diazepan-5-one 4-Benzyloxycinnamic acid 448.6 18 



1-(E)-(3-Benzo[ ,3]clioxo1-5-yl- acryloy1)-4-(2-pyrrolidin-1-yl-ethyl)- [1,4]
diazepan-5-one 3,4- Methylenedioxyc nnamic acid 386.5 19
4-(2-Pyrrolidin-1-yl-ethyl)-1-[(E)-3- (2,4-difluoro-phenyl)-acryloyl] -
[1,4]diazepan-5-one 2,4-Difluorocinnamic acid 378.5 20
1-[(E)-3-(3,5-Difluoro-phenyl)- acryloy1]-4-(2-pyrrolidin-1-yl-ethyl)-
[1,4]diazepan-5-one 3,5-Difluorocinnamic acid 378.5 21
4-(2-Pyrrolidin-1-yl-ethyl)-1-[(E)-3- ph enyl-acryloyl] -[1,4] diazepan-5-one
Cinnamic acid 342.5 22 4-(2-Pyrrolidin-1-yl-ethyl)-1-[(E)-3-
(2-methory-phenyl)-acryloy11- [1,4]diazepan-5-one 2-Methoxycinnamic
acid 372.5 23 4-(2-Pyrrolidin-1-yl-ethyl)-1-[(E)-3-
(4-fluoro-phenyl)-acryloy1]- [1,4]diazepan-5-one 4-F1uorocinnamic acid
360.5 



24 4-(2-Pyrrolidin-1-yl-ethyl)-1-[(E)-3- (3-fluoro-phenyl)-acryloy1]-
3-Fluorocinnamic acid 360.5  WO 2007/122103PCT/EP2007/053490 - 88
-  [1,4]diazepan-5-one   25 1-(E)-(3-Naphthalen-2-yl-acryloy1)-4-
(2-pyrrolidin-1-yl-ethyl)- [1,4]cliazepan-5-one 2-Napthyacrylic acid 392.5
26 4-(2-Pyrrolidin-1-yl-ethyl)-1- [(E)-3- (4-chloro-phenyl)-acryloy1]-
[1,41diazepan-5-one 4-Chlorocinnamic acid 376.2
Examples 27-34 General Procedure for Examples 27-34 5 A solution of
14- [(E)-3-(3-chloro-phenyl)-acryloy11-7-oxo- [1,4]diazepan-1-yll -
acetaldehyde (intermediate 3) (0.031 g, 0.1 mmol) in DCE (0.5 ml) was
added to the appropriate amine (0.1 mmol) followed by a freshly prepared
solution of pyridine-borane complex (25 ul, 8M in pyridine, 0.2 mmol) and
acetic acid (25 ul) in Et0H (0.5 m1). The reaction was then shaken
overnight, concentrated and the residue purified by preparative 10 HPLC.
Table 2. Example No. 



Compound Name Amine MS: (MH4-) 27 1- [(E)-3-(3-Chloro-phenyl)-
acryloyll -4-i 3- [4- (6-fluoro-1H- indo1-3-y1)-piperidin-1-yl]
-ethyll[1,41diazepan-5-one 6-Fluoro-3-piperidin-4-y1-1H- indole
(intermediate 6) 522.8 28 1- [ (E)-3-(3-chloro-pheny1)- acryloy11-4-13- [4-
(2-oxo- imidazolidin- 1-y1) -piperidin-1 - y11-ethyl 1 41,4] diazepan-5-one
1-Piperidin-4-yl-imidazolidin-2- one (intermediate 7) 473.8  WO
2007/122103PCT/EP2007/053490 - 89 - 29 1-[(E)-3-(3-Chloro-phenyl)-
acyloyl]-4-{3-14-(5-methyl-IH- [1,2,4]triazol-3-71)-piperidin-1- y1]-ethyl]-
[1,4]diazepan-5-one 4-(5-Methyl-4H- [1,2,4]triazol- 3 -y1)-piperidine
hydrochloride (intermediate 8) 470.8 30 4- [2- (4-Benzyl-piperidin-l-y1) -
ethy11-1-[(E)-3-(3-chloropheny1)-acryloyll - [1,4]diazepan5-one 4
-Benzylpiperidine 479.8 31 



1-RE)-3-(3-Chloro-phenyl)- acryloy11-4-[3-(4-hydroxy-4-
phenyl-piperidin-1-y1)-propy1]- [1,4]diazepan-5-one
4-Hydroxy-4-phenyl-piperidine 481.8 32 1- [ (E)-3-Chloro-phenyl-acryloyl3
- 4-12- [4-phenyl-piperidin-1-y1]- ethyl]- [1,4]diazepan-5-one
4-Phenylpiperidine 465.8 33 1- [(E)-3-(3-Chloro-phenyl)-
acryloy1]-443-(4-(4-fluorophenyl)-piperidin-1-y1)-ethy11-
[1,4]diazepan-5-one 4-(4-Fluoro-pheny1)-p peridine 483.8 34
1-[(E)-3-(3-Chloro-pheny1)-
acryloy11-4-12-[4-(3-chloro-pheny1)-piperidin-1-y1]-ethyll-[1,4]cliazepan-5
-one 4- (3-Chloro-phenyl)-piperidine 499.8                               Examples
35-92 General Procedure for Examples 35-92 A solution of
3-[4-[(E)-3-(3,4-dichloro-pheny1)-acryloyl]
-7-oxo-[1,4]diazepan-1-yllpropionaldehyde (intermediate 2) (0.037 g, 0.1
mmol) in DCE (0.5 ml) was added to the appropriate amine (0.1 mmol)
followed by a freshly prepared solution of pyridine-borane  WO
2007/122103PCT1EP2007/053490 - 90 - complex (25 ul, 8M in pyridine,
0.2 mmol) and acetic acid (25 ul) in Et0H (0.5 ml). The reaction was then
shaken overnight, concentrated and the residue purified by preparative
HPLC. Table 3.  Example No. 



Compound Name Amine MS: (Ml-i+) 35 4- [3-(4-Cyclopropanecarbonyl-
piperazin-l-y1)-propy1]-1-[(E)-3-(3,4- dichloro-phenyl)-acryloy1]-
[1,4]diazepan-5-one Cyclopropyl-piperazin-l-yl- methanone 507.2 36 4-
[3-(Cyclopentyl-amino)-propy1]-1- [(E)-3-(3,4-dichloro-pheny1)-
acryloy1]-[1,4]diazepan-5-one Cyclopentylamine 438.2 37 4-
[-3-(Cyclopentyl-methyl-amino)- propy1]-1- [(E)-3-(3,4-dichloro- phenyl)
-acryloyll - [1,4] diazepan-5-one Cyclopentyl-methyl-amine 452.2 38
(+/-)-443-(Bicyclo[2.2.1Thept-2- ylamino)-propy1]-1-[(E)-3-(3,4-
dichloro-phenyl)-acryloyli- [1,4] diazepan-5-one
(+/-)-endo-2-Norbonylamine hydrochloride 464.2 39 4-
[3-(Cyclohexyl-methyl-amino)- propy1]-1-
[(E)-3-(3,4-dichloropheny1)-acryloy11-[1,4]diazepan-5- one
Cylcohexyl-methyl-amine 466.2 



40 1- [(E)-3-(3,4-Dichloro-phenyl)-
acryloyll-4-[3-(1,1-dioxothiomorpholin-4-y1)-propy1]- [1,4]diazepan-5-one
Thiomorpholine-1,1-dioxide 488.1 41 1-[(E)-3-(3,4-Dichloro-phenyl)-
acryloy1]-4-{3- [(2-methoxy-ethyl)- methyl-amino]-propyll-
(2-Methoxy-ethyl)-methyl- amine 442.2  WO 2007/122103PCT/EP2007/0
90 -91 -  [1,4 ] diazepan-5-one   42 1- [(E)-3-(3,4-Dichloro-phenyl)-
acryloyl] -4-{3- [(2-hydroxy-ethyl)- methyl-amino] -propyll- [1,4]
diazepan-5-one (2-Hydroxy-ethyl) -methyl- amine 428.2 43 4- { 3-
[Bis-(2-hydroxy-ethyl) -amino] - propy11-1- [(E)-3-(3,4-dichloro- phenyl)
-acryloyl] - [1,4]diazepan-5-one 2-(2-Hydroxy-ethylano) - ethanol 



458.2 44 (+/-)-N-[1-(E)- (3-{ 443- (3,4- Dichloro-phenyl) -acryloyl] -7-oxo-
[1,4]diazepan-l-y11-propyl) - pyrrolidin-3-yl] -acetamide
(+/-)-N-Pyrrolidin-3-yl- acetamide 481.2 45 1- RE)-3-(3,4-Dichloro-phenyl)-
acryloyl] -4- [3- (4-ph enyl-piperidin-1 - yl) -propyl] - [ 1,4] diazepan-5-one
4-Phenyl-piperidine 514.2 46 1- [(E)-3-(3,4-Dichloro-phenyl)- acryloyl]
-4-(3-pyrrolidin-1-ylpropy1)- [1,4] diazepan-5-one Pyrollidine 424.2 47
(S)-1-[(E)-3-(3,4-Dichloro-pheny1)- acryloyl] -4-
[3-(2-hydroxymethylpyrrolidin-1 -y1) -propyl] - [1,4] diazepan-5-one (S)
-Prolinol 454.2 48 843-14- [(E) -3- (3,4-Dichloro-pheny1)- acryloyl] -7-oxo-
[1,4 ] diazepan-1-y11- propy1)-1,3,8-triaza-spiro [4.5] decane2,4-dione
1,3,8-Triaza- spiro [4.5] decane-2,4-dione (intermediate 11) 522.2 



49 4- [(E)-3-(4-Benzy1-4-hydroxy- piperidin-1-y1)-propy1]-1-[ (E) -343,4 -
dichloro-phenyl) -acryloyll - [ 1,4] diazepan-5-one 4-Benzyl-piperidin-4-ol
544.2  WO 2007/122103PCT/EP2007/053490 - 92 - 50 1- [
(E)-3-(3,4-Dichloro-phenyl)- acryloyl] -4- [3-(4-methyl-piperidin-1-
y1)-propyl] - [1,4] diazepan -5-one 4-Methyl-piperidine 452.2 51 1- [
(E)-3-(3,4-Dichloro-phenyl)- acryloy1]-4-(3-thiomorpholin-4-ylpropy1)- [1,4]
diazepan-5-one Thiomorpholine 456.1 52 (+/-) -1- [
(E)-3-(3,4-Dichloro-pheny1)- acryloyl] -4- [3-( [1,4] dioxan-2-
ylmethyl-methyl-amino)-propyl] - [1,4 ] diazepan-5-one (1,4) -dioxan-2-yl-
methylamine 484.2 53 1 - RE) -3-(3,4-Dichloro-phenyl) - aayloyl] -4-
{3-(4-hydroxy-3,4,5,6- tetrahydro-2H- [4,4']hipyridinyl -1 -y1) - propyll- [1,4]
diazepan-5-one 4-Hydroxy-4-pyrid-4- yhpiperidine) 5312 



54 cis/trans-1- [(E)-3-(3,4-Dichloro- phenyl) -acryloyll -4- {3- [methyl-(4-
methyl-cyclohexyl) -amino] -propylf - [1,4]diazepan-5-one
cis/trans-Methyl-(4-methyl- cyclohexyl)-amine 480.3 55 1- [
(E)-3-(3,4-Dichloro-pheny1)- acryloyl] -4- [3-(4,4-difluoro-piperidin - 1-y1)
-propyl] -11,41diazepan-5-one 4,4-Difluororpiperidine 474.2 56 1- [
(E)-3-(3,4-Dichloro-pheny1)- acryloyl] -4-13- [4-(2-oxo-
imidazolidin-l-y1)-piperidin-l-yl] - propyll - [1,4] diazepan-5-one
1-Piperidin-4-yl- irnidazolidin-2-one (intermediate 7) 522.2 57 1- [
(E)-3-(3,4-Dichloro-pheny1)- acryloyl] -41 3- [4-( 1H-pyrazol-3-y1)-
piperidin-l-yl] -propyll- [1,4] diazepan-5-one 4-(1H-Pyrazol-3-y1)-
piperidine (intermediate 12) 504.2 58 1- [ (E)-3-(3,4-Dichloro-phenyl)-
acryloyl] -4- { 3- {4-(5-methy1-1H- 4-(5-Methyl-4H- [ 1,2,4] triazol-3-y1)
-piperidine 519.2 



WO 2007/122103PCT/EP2007/053490 - 93 -  [1,2,4 1 triazol-3-y1)
-piperidin- 1 -y11- propy11- [1,4 ] diazepan-5 -one hydrochloride
(intermediate 8)  59 1- RE)-3-(3,4-Dichloro-pheny1)- acryloyl] -4- [3-
(4-hydroxy-4-phenylpiperidin-1 -y1) -propyl] - [ 1,4 ] diazepan-5-one
4-Phenyl-piperidin-4-ol 530.5 60 1 - ( -3-{4- [(E)-3-(3,4-Dichloro- phenyl)
-acryloyl] -7-oxo- [ 1,4] diazepan- 1 -y11-propyl)
-4-phenylpiperidine-4-carbonitrile 4-Phenyl-piperidine-4- carbonitrile 539.5
61 1- [ (E) -3- (3,4-Dichloro-phenyl) - acryloyl] -4- [3-
(4-morpholin-4-ylpiperidin-1 -y1) -propy11- [1,4] diazepan-5-one
4-Piperidin-4-yl-morpholine 523.5 62 (+/- ) -1 - RE) -3-
(3,4-Dichloro-phenyl) - acryloyl] -4- [3- (2-methyl-piperidin-1- yl) -propyl] -
[1,4] diazepan-5-one (4- ) -2-Methylpiperidine 



452.4 63 1- [(E) -3- (3,4-Dichloro-phenyl) - acryloyl] -4- [3-
(tetrahydro-pyran -4- ylamino) -propyl] - [1,4] diazepan-5- on e
Tetrahydro-pyran-4-ylamine 454.5 64 cis/trans-1-[(E)-3-(3,4-Dichloro-
phenyl) -acryloyi] -4- [3- (2-methyl- cyclohexylamino)-propyl] - [ 1,4]
diazepan-5-one cis/trans-2- Methylcyclohexylamine 466.4 65 trans-1- [ (E)
-3- (3,4-Dichloro-phenyl) - acryloyl] -4- [3- (4-hydroxy-4-pyridin-
2-yl-cyclohexylamino)-propyl] - [ 1,4] diazepan-5-one
trans-4-Amino-1-pyridin-2- yl-cyclohexanol (intermediate 13) 545,5 66
trans-1- [ (E) -3- (3,4-Dichloro-phenyl) - acryloyl] -4- [2- (4-hydroxy-
trans-4-Amino-cyclohexanol 468.5  WO
2007/122103PCT/EP2007/053490 - 94 -  



cyclohex-ylamino)propyl] - [1,4] diazepan-5-one   67 4- (3- {4- [
(E)-3-(3,4-Dichloro-phenyl)- acryloy11-7-oxo- [1,4]diazepan-l-y11 -
propylamino)-cyclohexanecarboxylic acid ethyl ester
Piperidine-4-carboxylicacid ethyl ester 510.2 68 1- [
(E)-3-(3,4-Dichloro-pheny1)- acryloyll -4-13- [(3-hydroxy-propyl) - amino ]
-propyll- [1,4] diazepan -5-one 3-Amino-propan-l-ol 428.2 69 1- [
(E)-3-(3,4-Dichloro-pheny1)- acryloyl] -4- [3-(4'-hydroxy-3',4',5',6'-
tetrahydro-2'H- [2,4' ]bipyridiny1-1'- y1)-propyl] - [ 1,4 ] diazepan-5-one
4-Hydroxy-4-pyrid-2- yl(piperi dine) 531.2 70 1-
[(E)-3-(3,4-Dichloro-phenyl)- acryloyl] -4- [3-(4'-hydroxy-3',4',5',6'-
tetrahydro-2'H- [3,41 bipyridiny1-1'- yl) -propyl] - [1,4 ] diazepan-5-one
4-Hydroxy-4-pd-3- yl(piperidine) 531.2 71
(+/-)-1-[(E)-3-(3,4-Dichloro-phenye- acryloyl] -4-
[3-(3-hydroxy-pyrrolidin1-y1)-propyl] - [ 1,4] diazepan-5-one (+/-)
3-Hydroxy-pyrollidine 440.2 



72 1- [(E)-3-(3,4-Dichloro-pheny1)- acryloyl] -4-
[3-(4-trifluoromethylpiperidin-l-y1)-propyl] - [ 1,4] diazepan-5-one
4-Trifluoromethyl-piperidine 506.2 73 1- [ (E)-3-(3,4-Dichloro-phenyl)-
acwloyl] -4- [3-(4-methanesulfonyl- piperazin-1-y1)-propy1]-
[1,4]diazepan-5-one 1-Methanesulfonyl- piperazine 517.2 74 1- [
(E)-3-(3,4-Dichloro-pheny1)- acryloyl] -4- [3-(4-fluoro-piperidin-1-
y1)-propyl] - [1,4] diazepan-5-one 4-Fluoro-piperidine 456.2  WO
2007/122103PCT/EP2007/053490 - 95 - 75 1- [ (E) -3-
(3,4-Dichloro-pheny1)- acryloyl] -4- [3- (4-methyl-piperazin-1 - y1)-propyl]
-[1,4] diazepan-5-one 1 -Methyl-piperazme 517.2 76 4- [ 3-
(4-Methy1-4-hydroxy-piperidin- 1-y1) -propyl ] -1- [ (E)-3-
(3,4-dichlorophenyl) -acryloyll - [1,4] diazepan-5-one 4-Methyl-pmeridin-4
-01 456.2 77 



443-14- [ (E) -3- (3,4-Di chloro-ph enyl) - acryloyll -7-oxo- [1,4] diazepan-
1 -yll - propylamino)-cyclohexanecarboxylic acid amide Piperidine-4
-carboxylicacid amide 481.2 78 1- [ (E) -3- (3,4-Dichloro-phenyl) - acryloyll
-4- {3- [methyl- (tetrahydro- pyran-4-y1) - amino ] -propyll- [ 1,4 1
diazepan-5-one Methyl- (tetrahydro-pyran-4- yl ) -amine 468.2 79 1- [ (E)
-3- (3,4-Dichloro-pheny1)- acryloyl] -4- [3- (4-methoxy-piperidin1 -y1)
-propyl] - [1,4] diazepan-5-one 4-Methoxy-piperidine 468.3 80 (+/-)- 1-
[(E)-3- (3,4 -Dichloro-phenyl) - acryloyl] -4- [ 3- (3-methoxy-piperidin1 -y1)
-propyl ] - [1,4] diazepan-5-one 3-Methoxy-piperidine 468.1 81 ( +/ -) -1 -
RE) -3- (3,4-Dichloro-phenyl ) - acryloyll -4- [3- (3-hydroxy-piperidin1-y1)
-propyl] - [1,4] diazepan-5-one (1-) 3-Hydroxy-piperidine 454 82 [1- (3-{ 4-
[ (E) -3- ( 3,4-Dichloro- phenyl) -acryloyl] -7-oxo- [1,4]diazepan-1
-y11-propyl) - piperidin-4 -y1 ] -carbamicacidethyl ester 



Ethylpiperidin-4-y1 carbamate 525.1 83 N- [1 - (3-{ 4- [ (E) -3- (3,4-D
chloro- phenyl) -acryloyl 1 -7-oxo[1,4]diazepan-1-y11-propy1)-
N-Piperidin-4-yl-acetamide 495.1  WO 2007/122103PCT/EP2007/053490
- 96 -  piperidin-4-y11-acetamide   84 8-(3-{4- [(E)-3-(3,4-Dich1oro-phenyl)
- acryloyl] -7-oxo- [1,4] diazepan-l-y11- propy1)-1-oxa-3,8-diaza- spire [4.5
] decan-2-one 1 -Oxa-3,8-diaza- Spiro [4.5] decan-2-one (intermediate 14)
509.3 85 1- [ (E)-3-(3,4-Dichloro-pheny1)- acryloyl] -4-
[3-(4-hydroxy-4-oxazol-2- yl-piperidin-1-y1)-propyl]- [1,4] diazepan-5-one
4-Oxazol-2-yl-piperidin-4-ol hydrochloride 



(intermediate 15) 521.0 86 1-(3-{4- [ (E) -3- (3,4-Dichloro-phenyl) -
acryloyl] -7-oxo- [1,4] diazepan-1-y11- propy1)-piperidine-4-carboxylicacid
methylamide Piperidine-4-carboxylicacid methylamide 495.0 87 843-14- [
(E)-3-(3,4-Dichloro-phenyl) - acryloyl] -7-oxo- [1,4] diazepan-1-y11-
propy1)-2,8-diaza-spiro[4.5]decane1,3-dione 2,8-Diaza-spiro [4.5 ]
decane- 1,3-dione ( intermediate 17) 521.1 88 8-(3-{4- [
(E)-3-(3,4-Dichloro-pheny1)- acryloyl] -7-oxo- [1,4] diazepan-1-y11-
propy1)-2,8-diaza-spiro [4.5] decan-3- one 2,8-Diaza-spiro14.51 decan-3-
one (intermediate 18) 507.4 89 843-14- [ (E)-3-(3,4-Dichloro-pheny1)-
acryloyl] -7-oxo- [1,4] diazepan-1-y11- propyI)-1,3,8-triaza-spiro [4.5] d
ecan4-one 1,3,8-Triaza-spiro [4.5 ] decan- 4-one (intermediate 9) 508.2
90 1-( 3- {4- [3-(3,4-Dichloro-phenyl)- acryloyl] -7-oxo- [1,4]
diazepan-1-y11- propy1)-4-hydroxy-piperidine-4- carboxylic acid amide 



4-Hydroxy-piperidine-4- carboxylic acid amide (intermediate 19) 497.2 91
(R) -1 - [ (E)-3-(3,4-Dichloro-pheny1)- acryloyl] -4-134 3-hydroxy-piperidin-
(R)-3-Hydroxypiperidine 454.2  WO 2007/122103PCT/EP2007/053490 -
97 -  1-y1)-propyll-[1,4]diazepan-5-one   92 (S)-1-
RE)-3-(3,4-Dichloro-phenyl)- acryloyl] -4-
[3-(3-hydroxy-piperidinl-y1)-propyl] - [1,4]diazepan-5-one
(S)-3-Hydroxypiperidine 454.2  Examples 93-151 General Procedure for
Exam:210_911a A solution of 3-14-
[(E)-3-(3,4-dichloro-phenye-acryloy11-7-oxo- [1,4] diazepan-1-y11-
acetaldehyde (intermediate 3) (0.036 g, 0.1 mmol) in DCE (0.5 ml) was
added to the appropriate amine (0.1 mmol) followed by a freshly prepared
solution of pyridine-borane complex (25 ul, 8M in pyridine, 0.2 mmol) and
acetic acid (25 ul) in Et0H (0.5 m1). The reaction was then shaken
overnight, concentrated and the residue purified by preparative 10 HPLC.
Table 4. 



Example No. Compound Name Amine MS: (Mir) 93
(S)-1-[(E)-3-(3,4-Dichloro-pheny1)- acryloyl] -4- [3-(2-methoxymethyl-
pyrrolidin-1-y1)-ethyl]- [1,4] diazepan-5- one (S)-2-Methoxymethyl-
pyrrolidine 454.1 94 (R)-1-[(E)-3-(3,4-Dichloro-phenyl)- acryloyll -4-
[3-(2-methoxpnethyl- pyrrolidin-l-y1)-ethyl] - [1,4]diazepan-5- one
(R)-2-Methoxymethyl- pyrrolidine 454.1 95
(R)-1-[(E)-3-(3,4-Dichloro-pheny1)- acryloyl] -4-
[3-(2-hydroxymethylpyrrolidin- 1 -y1) -ethyl] - [1,4] diazepan - 5- one
(R)-Prolinol 440.1  WO 2007/122103PCT1EP2007/053490 - 98 - 96 1-
RE)-3-(3,4-Dichloro-pheny1)-acryloyl] - 4- [3-
(4-hydroxy-4-phenyl-piperidin-1 - yl) -ethyl] - [ 1,4] diazepan-5-one
4-Phenyl-piperidin-4-ol 516.5 97 



1- [(E)-3-(3,4-Dichloro-phenyl)-acryloyll - 4- [2-
(4-hydroxymethyl-piperidin-1-y1) - ethyl] -[ 1,4] diazepan-5-one 4-M
ethyl-piperidin-4-ol 454.4 98 1- [ (E)-3-(3,4-Dichloro-pheny1)-acryloyll - 4-
[3- (4`-hydroxy-3',41,5',6r-tetrahydro- 2'H- [2,41 bipyridiny1-11-y1)-ethyll -
[1,4] diazepan-5-one 4-Hydroxy-4-pyrid-2- yl(piperidine) 517.5 99 1-
[(E)-3-(3,4-Dichloro-phenyl)-acryloyl] - 4- [3 -
(4'-hydroxy-3',4',57,6'-tetrahydro- 2'H- [3,4']bipyridiny1-1'-y1) -ethyl] - [1,4 ]
diazepan-5-one 4-Hydroxy-4-pyrid-3- yl(piperidine) 517.5 100 1- [(E) -3-
(3,4-Dichloro-phenyl) -acryloyl] - 4-13- (4-hydroxy-3,4,5,6-tetrahydro-2H-
[4,41 bipyridiny1-1 -y1) -ethyl] - [1,4 ] diazepan-5-one
4-Hydroxy-4-pyric1-4- yl(piperidine) 517.5 101 14-3-14- [ (E) -3- (
3,4-Dichloro-phenyl) - acryloyl] -7-oxo- [1,4] diazepan-l-y11- ethyl)
-4-phenyl-piperidine-4-carbonitrile 4-Phenyl-piperidine-4- carbonitrile
525.5 102 (+/-) -1- RE)-3-(3,4-Dichloro-phenyl)- acryloyl] -4- [3-
(2-methyl-piperidin -1-y1) - ethyl] - [1,4] diazepan -5-one (+/- ) -2-
Methylpiperidine 



438.4 103 1- [ (E) -3- (3,4-Dichloro-phenyl) -acryloyl] - 4-
[3-(tetrahydro-pyran-4-ylamino)- ethyl] - [1,4 ] diazepan-5-one
Tetrahydro-pyran-4- ylamine 440.4 104 cis/trans-1- RE) -3-(
3,4-Dichloro-phenyl)- acryloyl] -4- [ 3-(2-methyl- cyclohexylamino ) -ethyl]
-[1,4] diazepan-5- one cis/trans-2- Methylcyclohexylamine 452.4  WO
2007/122103PCT/EP2007/053490 - 99 - 105 trans-1-
[(E)-3-(3,4-Dichloro-phenyl)- acryloy11-4-13-(4-hydroxy-4-pyridin-2-yl-
cyclohexylamino)-ethy11- [1,4]diazepari-5- one trans-4-Amino-1 -
pyridin-2-yl- cyclohexanol (intermediate 13) 531.5 106 trans-1-
[(E)-3-(3,4-Dichloro-phenyl)- acryloyl] -4- [2- (4-hydroxy-
cyclohexylamino)-ethyl] - [ 1,4]diazepan -5- one trans-4-Amino-
cyclohexanol 454.4 107 



4- [3- (4-Cyclopropanecarbonyl-pmera in- 1-y1)-ethyl] -I- [ (E) -3-
(3,4-dichloro- phenyl) -acryloy11- [1,4] diazepan-5-one
Cyclopropyl-piperazin- 1 -yl-methanone 493.2 108 4- [3-
(Cyclopentyl-amino) -ethyl ] -1-1(E)- 3- (3,4-dichloro-phenyl) -acryloy11-
[1,4]diazepan-5-one Cyclopentylamine 424.2 109 4- [ -3-
(Cyclopentyl-methyl -amino) - ethyl] -1- RE)-3- (3,4-di chloro-phenyl) -
acryloy11- [1,4]diazepan-5-one Cyclopentyl -methyl- amine 438.1 110 (
+I-) -4- [3- (Bicyclo [2.2.1]hept-2- ylamino) ethyl] -1- [ (E) -3 - (3,4-dich
loro- phenyl) -acryloy11- [1,4]diazepan-5-one (+/-)-endo-2- Norbonylamine
hydrochloride 450.2 111 4- [3- (Cyclohexy-methyl-amino) -ethyl] -1- R
E)-3- (3,4-dichloro-phenyl) -acryloy11- [1,4]diazepan-5-one
Cylcohexyl-methyl- amine 452.1 112 1-1 (E) -3- (3,4-Dichloro-phenyl)
-acryloyl] - 4- [3- (1,1-dioxo-thiomorpholin-4-y1)- ethyl] -
[1,4]diazepan-5-one Thiomorphol ne-1,1 - dioxide 474.0 113 



1- RE) -3- (3,4-Dichloro-phenyl) -acryloyll - 4-13- [
(2-methoxy-ethyl)-methyl-amino 1 - ethyl] -11,41diazepan-5-one
(2-Methoxy-ethyl) - methyl-amine 428.1  WO
2007/122103PCT/EP2007/053490 - 100 - 114 1 - [(E)
-3-(3,4-Dichloro-phenyl) -acryloyl] - 4-13- [ (2-hydroxy-ethyl)-methyl-
amino ] - ethyl} - [1,4] diazepan-5-one (2-Hydroxy-ethyl)- methyl-amine
414.1 115 4-13- [Bis-(2-hydroxy-ethyl) -amino ] - ethyl} -1 - [ (E) -3-
(3,4-dichloro-pheny1)- acryloyl] -[1,4] diazepan-5-one 2-(2-Hydroxy-
ethylamino)-ethanol 444.2 116 (+/-)-N- [ 1 -4 (E)-3-14- [3-(3,4-Dichloro -
phenyl) -acryloyll -7-oxo- [1,4] diazepan- 1- yll-ethyl)-pyrrolidin-3-yl]
-acetamide (+/-)N-Pyrrolidin-3-yl- acetamide 467.2 117 (S) -1 - [(E)
-3-(3,4-Dichloro -phenyl) - acry1oyl] -4- [3-(2-hydroxym ethylpyrrolidin-1
-y1.) -ethyl] - [1,4 ] diazepan-5 - one (S) -Erohnol 440.1 118 843-14-
[(E)-3-(3,4-Dichloro-phenyl)- acryloylf -7-oxo- [1,4] diazepan-1 -y11- ethyl)
-1,3,8-triaza-spiro [4.5] decane-2,4- dione 1,3,8-Triaza- 



spiro [4.5] decane-2,4- dione (intermediate 11) 508.2 119 4-
[(E)-3-(4-Benzy1-4-hydroxy-piperidin- 1 -y1) -ethyl] -1- [ (E)
-3-(3,4-dichlorophenyl) -acryloyl] - [ 1,4] diazepan-5-one
4-Benzyl-piperidin-4-M. 530.1 120 1- [ (E) -3-(3,4-Dichloro-phenyl)
-acryloy1] - 4- [3-(4-methyl-piperidin-1 -y1) -ethyl] - [1,4] diazepan-5-one
4-M ethyl-piperidine 438.2 121 1 - [ (E)-3-(3,4-Dichloro-pheny1)-acryloyl] -
4-(3-thiomorpholin-4-yl-ethyl) - [1,4] diazepan-5-one Thiomorpholine 442.1
122 1- RE) -3-(3,4-Dichloro-phenyl) -acryloyl I - 4-(2-morpholin-4-yl-ethyl)
- I 1,41 diazepan-5-one Morpholine 426.1  WO
2007/122103PCT1EP20071053490 - 101 - 123 



(+/-)-1-[ (E) -3- (3,4-Dichloro-phenyl) - acryloyl] -4- [3-( [1,4]
dioxan-2-ylmethyl- methyl-amino)-ethyl] -[1,4] diazepan-5 - one ( 1,4)
-Dioxan-2-yl- methylamine 470.1 124
cisltrans-1-[(E)-3-(3,4-Dich1oro-phenyl)- acryloyl] -4-13-
[methyl-(4-methyl- cyclohexyl)-amino] -ethyl} - [1,4) diazepan- 5-one
cis/trans-Methyl-(4- methyl-cyclohexyl)- amine 466.3 125 1-1(E) -3-
(3,4-Dichloro-phenyl) -acryloyl] - 4- [3- (4,4-difluoro-piperidi n-1 -y1) -ethyl]
- [1,4 ] diazepan-5- one 4,4-Difluororpiperidine 460.1 126 1- RE) -3-
(3,4-Dichloro-phenyl) -acryloyll - 4-13- [4- (2-oxo-imidazolidin-1 -y1)-
piperidin-1-yl] -ethyl} - [1,4] diazepan-5 - one 1 -Piperidin -4-yl-
imidazolidin-2-one (intermediate 7) 508.1 127 1- [
(E)-3-(3,4-Dichloro-pheny1)-acryloyl] - 4-13- [4- (1H-pyrazol -3 -y1)
-piperidin- 1.- yl] -ethyl} - [ 1,4] diazepan-5-one 4-( 1H-Pyrazol-3-y1) -
piperidine (intermediate 12) 490.2 128 443-14- [ (E) -3-
(3,4-Dichloro-phenyl) - acryloyl] -7-oxo- [1,4] diazepan-l-ylf - ethylamino)
-cyclohexanecarboxylicacid ethyl ester 



Piperidine-4 -carboxylic acid ethyl ester 496.2 129 1- [ (E)
-3-(3,4-Dichloro-phenyl) -acryloyl] - 4- [3 - (4-trifluoromethyl-piperidin-1
-y1) - ethyl] - [ 1,4 ] diazepan-5-one 4-Trifluoromethyl- piperidine 492.1
130 1-[ (E) -3- (3,4-Dichloro-phenyl) -acryloyl] - 4- [3- (4-fluoro-piperidin-1
-y1) -ethyl] - [1,4] diazepan-5-one 4-Fluoro-piperidine 442.1 131 1-1(E) -3-
(3,4-Dichloro-phenyl) -acryloyl] - 4- [ 2- (4-methyl-piperazin-1 -y1) -ethyl] -
1-Methyl-piperaz ne 439.2  WO 2007/122103PCT/EP2007/053490 - 102 -
[1,4] diazepan-5-one   132 4- [3-(4-Methy1-4-hydroxy-piperidin-1 - yl)
-ethyl] -1- RE)-3-(3,4-dichloro-phenyl) - acryloyl] -[1,4] diazepan-5-one
4-Methyl-piperidin-4-ol 454.1 



133 443-14- [ (E)-3-(3,4-Dichloro-pheny1)- acryloyi] -7-oxo- [ 1,4]
diazepan-l-yll - ethylamino) -cyclohexanecarboxylicacid amide
Piperidine-4-carboxylic acid amide 467.1 134 I- [
(E)-3-(3,4-Dichloro-pheny1)-acryloyl] - 4-13-
[methyl-(tetrahydro-pyran-4-y1) - amino] -ethyl} - [1,4] diazepan-5-one
Methyl-(tetrahydro- pyran-4-y1) -amine 454.2 135 I- [ (E) -3-(3,4-Dichloro
-phenyl) -actyloyl] - 4-13- [(3-hydroxy-propyl) -amino ] -ethyl} - [1,4 ]
diazepan-5-one 3-Amino-propan-1-01 414.1 136 1- [
(E)-3-(3,4-Dichloro-phenyl)-acryloy11- 4- [2-
(1-isopropyl-piperidin-4-ylamino ) - ethyl] - [1,4] diazepan-5-one 1
-Isopropyl-piperidin-4- ylamine 481.2 137 1- [
(E)-3-(3,4-Dichloro-pheny1)-acryloyl] - 4- [2-(1-methyl-piperidin-4-ylamino)
- ethyl] - [1,4] diazepan-5-one I -Methyl-piperidin-4- ylamine 453 138
cis/trans-1- [(B) -3-(3,4-Dichloro-phenyl) - acryloyl] -4-13- [(4-methyl-
cycloheryl) - amino] -ethyl} - [ 1,4] diazepan-5-one Cis/trans-4-Methyl-
cydohexylamine 452.1 



139 1- [ (E)-3-(3,4-Dichloro-pheny1)-acryloyl] - 4-
[3-(4-hydroxy-piperidin-1-y1)-ethyl] - [1,4] diazepan-5-one Piperidin-4-ol
440.1 140 (+/-)-cis-1- [ (E)-3-(3,4-Dichloro-pheny1)- acryloyl] -4-{ 2-
[(3-methoxy-tetrahydro- pyran-4-y1)-amino ] -ethyl} - [ 1,4 ] diazepan-
5-one (+/-)-cis-(3-Methoxy- tetrahydro-pyran-4 -y1) - amine 470.1  WO
2007/122103PCT/EP2007/053490 - 103 -   (intermediate 20)  141 1-
[(E)-3- (3,4-Dichloro -phenyl.) -acryloyl] - 4- [24 (R)-3-hydroxy-piperi
din-1-y') - ethyl] - [ 1,4 ] diazepan-5-one (R) -3- Hydroxypiperidine 440.2
142 1- [ (E)-3-(3,4-Dichloro-pheny1)-acryloyll - 4-[2-( (S)
-3-hydroxy-piperidin-1 -y1)- ethyl] - [1,4 ] diazepan-5-one
(S)-3-Hydroxypiperidine 440.2 143 1- [
(E)-3-(3,4-Dichloro-pheny1)-acryloyll - 4- [2-(
(R)-3-hydroxy-pyrrolidin-l-y1)- ethyl] - [ 1,4] diazepan-5-one 



(R)-3-hydroxy- pyrrolidine 426.1 144 1-
[(E)-3-(3,4-Dichloro-pheny1)-acryloyll- 4- [ 2-(
(S)-3-hydroxy-pyrrolidin-l-y1)- ethyl] - [ 1,4] diazepan-5-one (S)-3-hydroxy-
pyrrolidine 426.1 145 (S) -142-14- [ (E)-3-(3,4-Dichloro-pheny1)- acryloyll
-7-oxo- [ 1,4] diazepan-l-y11- ethyl) -pyrrolidine-2-carboxylicacid
methylamide (S) -pyrrolidine-2- carboxylicacid methylamide 467.2 146
(6)-1-(2-14-[(E)-3-(3,4-Dichloro-pheny1)- acryloyl] -7-oxo-
[1,4]diazepan-l-yll- ethyl)-pyrrolidine-2-carboxylic acid amide (S)
-pyrrolidine-2 - carboxylic acid amide 453.1 147 1- [ (E) -3 -(3,4
-Dichloro-phenyl) -acryloyl] - 4-[2-(( 6)-3-ethoxy-pyrrolidin-l-y1)- ethyl] -
[1,4] diazepan-5-one (S)-3-ethoxy-pyrrolidine 454.2 148 



1-[ (E)-3-(3,4-Dichloro-phenyl)-acryloyl] - 4- [2-( (2S,4R)-4-hydrox-y-2-
hydroxymethyl-pyrrolidin-1-y1) -ethyl] - [1,4 ] diazepan-5-one
(2S,4R)-4-hydroxy-2- hydroxymethylpyrrolidine (intermediate 21) 456.1
149 1- [ (E)-3-(3,4-Dichloro-pheny1)-acryloyl I - 4- [24(2S,4S)
-4-hydroxy-2- hydroxymethyl-pyrrolidin -1-y1) -ethyl] - (2S,45)
-4-hydroxy-2- hydroxymethyl- 456.1  WO
2007/122103PCTIEP2007/053490 - 104 -  [1,41diazepan-5-one
pyrrolidine (intermediate 22)  150 1-[(E)-3-(3,4-Dichloro-phenyl)-acryloyll-
4-[24(2R,3S)-3-hydroxy-2- hydroxymethyl -pyrrolid in-1 -yl) -ethyl] - [1,4 ]
diazepan-5-one (2R,3S)-3-hydroxy-2- hydroxymethy1- pyrrolidine 456.1
151 (2S,3S)-1-(2-14-[(E)-3-(3,4-Dichloro-
phenyl)-acryloy11-7-oxo-[1,4]diazepan-1- y11-ethyl) -3
-hydroxy-pyrrolidine-2- carboxylic acid methyl ester (2S,35)-3-hydroxy-
pyrrolidine-2-carboxylic acid methyl ester 484.1  



Example 152 (+1- )-cis-1-[(E)-3- (3,4-Di chloro-phenyl)-acryloyl] -4-12-
[(3-methoxy-tetrahydro-pyran4-yI)-methyl- amino ] -ethyl] -
[1,41diazepan-5-one 5 To the crude reaction mixture from (+/-)-cis-1- [
(E)-3-(3,4-dichloro-pheny1)-acryloyll - 4-12-
[(3-methoxy-tetrahydro-pyran-4-y1)-amino]-ethyll- [1,4]diazepan-5-one
(example 140) was added 2 drops of 36% aqueous formaldehyde solution
and the mixture shaken for lh. The reaction was then concentrated and
the residue purified by flash column chromatography (CH2C12: MeGH
1:0-8:2) affording the titled product (21 mg, 44%) as a 10 colourless solid.
MS: 484.1 (MH+, 2C1). Example 153 8-(3- {4- [(E)-3-
(3,4-Dichloro-pheny1)- acryloyl] -7-oxo- [1,4] diazepan-1-yll -propy1)-8-
methyl-2,4-dioxo-1,3-diaza-8-azonia-spiro [4.5] decane iodide 15 To a
solution of
8-(3-14-[(E)-3-(3,4-Dichloro-phenyl)-acryloy11-7-oxo41,41diazepan-lyll-pr
opyl)-1,3,8-triaza-spiro[4.5]decane-2,4-dione (example 48) (10 mg, 19
umol) in Me0H (0.5 ml) was added iodomethane (10 uL, 95 umol) and the
reaction left for 2 days at room temperature. Concentration of the mixture
affording the title product (13 mg, 98%) as a white solid. MS: 536.1 (Mt,
2C1).  WO 2007/122103PCT/EP2007/053490 - 105 - Example 154 1-(3-
[4- [3-(3,4-Dichloro-phenyl)- acryloyl] -7-oxo- [1,4]
diazepan-1-yll-propy11-1-methylpiperidinium iodide To a solution of 1-[
(E)-3-(3,4-Dichloro-phenyl)-acryloy1]-4-(3-piperidin-1-yl-propy1)- 5
[1,4]diazepan-5-one (example 4) (27 mg, 62 umol) in Me0H (0.5 ml) was
added iodomethane (40 uL, 620 umol) and the reaction left for overnight
at room temperature. Concentration of the mixture affording the title
product (35 mg, 98%) as a white solid. MS: 452.2 (Mt, 20).  WO
2007/122103PCT/EP2007/053490 - 106 - Example 155
1-[(E)-3-(3,4-Dichloro-phenyl)-acryloy1]-4-(4-morpholin-4-yl-butyl)-[1,4]dia
zepan-5- one A)1- [ (E)-3-(3,4-Dichloro-phenyl)-acryloyll
-4-(4-morpholin-4-yl-buty1)- 511,41diazepan-5-one  In analogy to the
procedure described in example 513, 1-1(E)-3-(3,4-dichloro-pheny1)-
acryloy1]-4-(4-iodo-butyl)-[1,4]diazepan-5-one (example 9C) and
morpholine (10 eq, with no additional sodium iodide) gave the title
compound as light yellow oil. MS: 454.2 (M1-1, 2CI). 



10Example 156 1-[(E)-(3-Phenyl-acryloy1)]-4-(3-piperidin-1-yl-propy1)-
[1,4] diazepan-5-one A)14 ( E) - (3 - Phenybacrvloyl)1-4-(3-piperidin- 1
-yl-propyl) - I 1,4 d iazepan-5-one   In analogy to the procedure described
in example 11A, 4-(3-piperidin-1-yl-propy1)-
[1,4]diazepan-5-one-dihydrochloride (intermediate 4B) and (E)-cinnamic
acid gave the 15 title compound as off-white solid. MS: 370.2 (MF14).
Example 157
14(E)-3-Naphthalen-2-yl-acryloy1)-4-(3-piperidin-1-yl-propy1)-[1,41diazep
an-5-one A)1-((E)-3-Naphthalen-2-yl-acrvlos4)-4-(3-piperidin-1-0-propyn -
1,41diazepan-5- 20 one In analogy to the procedure described in example
11A, 4-(3-piperidin-l-yl-propy1)- [1,4]diazepan-5-one-dihydrochloride
(intermediate 4B) and 2-naphthylacrylic acid gave the title compound as
white solid. MS: 420.2 (MEI') Example 158 25 4-
(1-Benzyl-piperidin-4-y1)-1- RE)-3- (3,4- dichloro-ph enyl) -acryloyll - [1,4]
diazepan-5- one A)12- [Acrvloyl-( 1 -benzyt-piperidin-4-yl)-a ino]
-ethyll-carbamic acid te  ester  WO 2007/122103PCT/EP2007/053490 -
107 - To a solution of benzylpiperidone (5 g, 26 mmol) and
(2-amino-ethyl)-carbamic acid tert-butyl ester (4.23 g, 26 mmol) and acetic
acid (2.5 ml, 53 mmol) in C1-12C12 (50.0 ml) was slowly added
NaBH(OAc) 3 (6.69 g, 32 mmol). On completion of the addition the
reaction was stirred for 0.5 h. Saturated NaHCO3 (30 ml) was then
cautiously added 5 until the pH was basic. A solution of acrolyl chloride
(2.3 ml, 29 mmol) in CH2C12 (10.0 ml) was then added and the reaction
stirred for a further lh. The organic layer was then separated, dried
(Na2SO4) and concentrated. The product was isolated by flash column
chromatography (Et0Ac) to afford the title compound as a light yellow
foam (6 g, 58%). MS: 388.2 (M1-11. 10  B)
4-(1-Benzyl-piperidin-4-y1)-5-oxo-l1 41diazepane-1-carboxylic acid
tert-butyl  ester To a solution of {2-
lAcryloy1-(1-benzyl-piperidin-4-y1)-aminol-ethylf-carbamic acid tert-butyl
ester (4.6 g, 12 mmol) in DMF (40 ml) was added potassium tert-butoxide
(0.1 15 g, 1 mmol) and the reaction stirred for 2h after which time it was
concentrated, the residue dissolved in CH2C12, washed with saturated
NaHCO3, dried (Na2SO4), and concentrated. The product was isolated by
flash column chromatography (CH2C12: Me0H 9:1) to afford the title
compound (3.5 g, 75%) as a white solid.MS: 388.3 (MHt) 20  C) 4-(1
-Benzyl-pipe ridin-4-y1)-1 -1( E) -3-( 3,4-dichloro-phenv1) -acrylovl -
I1,41diazepan-5-one
4-(1-Benzyl-piperidin-4-y1)-5-oxo-[1,41diazepane-1-carboxylic acid
tert-butyl ester (1.5 g, 4 mmol) was dissolved in trifluoroacetic acid (10 ml)
and the reaction stirred for lh. 



25 The reaction was concentrated to dryness, portioned between CH2C12
(20 ml) and saturated NaHCO3 (20 ml) and a solution of
(E)-3-(3,4-dichloro-phenyl)-acryloyl chloride (prepared by Vilsmeier-Heck
reaction on the acid) (0.9g, 4 mmol) in CH2C12 (10 ml) was added
dropwise. The reaction was stirred for 0.5h after which time the organic
was collected, dried (Na)SO4), and concentrated to afford the title
compound (1.8 g, 30 92%) as a white solid. MS: 486.9 (ME% 2C1).  WO
2007/122103PCT/EP2007/053490 - 108 - Example 159
1-[(E)-3-(3,4-Dichloro-pheny1)-acryloy11-4-[3-(4-hydroxy-piperidin-1-y1)-p
ropyl][1,4]diazepan-5-one In analogy to examples 35-91,
3-14-[(E)-3-(3,4-dichloro-phenyl)-acryloyll -7-oxo- 5
[1,41diazepan-1-y11-propionaldehyde (intermediate 2) was reacted with
piperidine-4-ol to afford the tide product as a white solid. MS: 454.4
(ME1+, 2C1). Example 160 1- [ (E)-3-(3,4-Dichloro-pheny1)-ac toy]] -4- (
2-pyrrolidin-1-yl-ethyl)- [1,4]diazepan-5- one to In analogy to examples
14-26, 4-(2-pyrrolidin-1-yl-ethyl)-11,41diazepan-5-onedihydrochoride
(intermediate 5) was reacted with 3, 4-dichlorocinammic acid to afford the
title compound as a white solid. MS: 410.3 (MEI', 2C1). Example 161
1- RE)-3-(3,4-Dichloro-phenyl)-acryloy11-4-
[4-(3-hydrox-y-piperidin-1-y1)-buty1]- 15[1,4]diazepan-5-one A)
(rac)-1-1(E)-3-(3,4-Dichloro-pheny1)-acrylov11-4-
[4-(3-hydroxv-piperidin-1-yI)- butyl] - [1,41diazepan-5-one In analogy to
the procedure described in example 5D, 1- [(E)-3-(3,4-dichloro-phenyI)-
acryloy11-4-(3-iodo-propy1)- [1,41diazepan-5-one and
(rac)-3-hydroxy-piperidine (10 20 equivalents, with no additional sodium
iodide) gave after purification on a flash isolute NH2-column
(n-heptane/Et0Ac 1:4 to 1:9 and Et0Ac) the title compound as a light
yellow oil. MS: 468.1 (MIT, 2CI). Example 162
1-RE)-3-(3,4-Dichloro-phenyl)-acryloy11-4-(5-piperidin-l-yl-penty1)-
[1,4]diazepan-5- 25 one A) 4-( 5-Chloro-penWI)- L -1( E ) -3- (
3,4-dichloro- phenyl)-acryloyl - F 1,41diazep an-5 -one In analogy to the
procedure described in example 5A, 1-[(E)-3-(3,4-dichloro-pheny1)-
acryloy1]-[1,4]diazepan-5-one (intermediate 1A] ) and
1-chloro-5-iodopentane gave the title compound as yellow oil. MS: 416.9
(Mfr, 3C1).  WO 2007/122103PCT/EP2007/053490 - 109 - 



B)
1-[(E)-3-(3,4-Dichloro-phenyl)-acryloyll-4-(5-iodo-pentv1)-11,41diazepan-5
-one In analogy to the procedure described in example 6D,
4-(5-chloro-pentyl)-1-[(E)-3-(3,4-
dichloro-pheny1)-acryloy1]-[1,4]diazepan-5-one and sodium iodide were
stirred at 90C for 20 h to give the title compound as orange oil. MS: 509.2
(M1-1, 2C1). 5C)
1-[(E)-3-(3,4-Dichloro-phenyl)-acryloy11-4-(5-piperidin-1-yl-pentyl)-[
1,41diazepan- 5-one In analogy to the procedure described in example
5D, 1-[(E)-3-(3,4-dichloro-phenyl)-
acryloy11-4-(5-iodo-penty1)-[1,41diazepan-5-one and piperidine (10
equivalents, with no additional sodium iodide) gave the title compound as
yellow oil. MS: 466.2 (MH7, 2C1). 10Example 163 1-
RE)-3-(3,4-Dichloro-phenyThacryloyl] -4- [4-( (
3RS,4SR)-3,4-dihydroxy-piperidin-1- y1)-butyll - [1,4]diazepan-5-one
hydrochlorid A) 4-14-1(3RS,4SR)-3,4-Bis-( tert-butyl-dimethvi-silanyloxy )
-piperidin-1 -vil -butyl I -1- (E)-3-(3,4-dichloro-phenyl)-acryloyll4
ldiaze_pan-5-one 15 A solution of 0.279 g (0.56 mmol) of
1-[(E)-3-(3,4-dichloro-pheny1)-acryloy11-4-(4-iodobuty1)-[1,4]diazepan-5-
one (example 9B) in 2 ml of DMA was treated with 0.195 ml (0.56 mmol)
of (cis)-(rac)-3,4-Bis-(tert-butyl-dirnethyl-silanyloxy)-piperidine
(intermediate 25) and 0.184 g (0.56 mmol) of cesium carbonate. After 2.25
h at RT, CH2C12 was added, filtrated and evaporated. Purification by
catridges, Si-Amine, 50 g, 20 (Et0Acin-heptane 4:1) gave 0.300 g (75%)
of the title compound as light brown foam. MS: 712.6 (MH+, 2C1).
ELIsICE -3- 3 4-Dichlorofrox.-i. eridin1-v1)-bury11-[141diazepan-5-one
hydrochlorid  A solution of 0.100 g (0.14 mmol) of
4-144(3RS,4SR)-3,4-bis-(tert-butyl-dirnethyl- 25 silanyloxy) -piperidin-l-yl]
-butyl } -1- RE) -3- (3,4-dichloro-phenyl) -acryloyll - [1,4]diazepan-5-one in
2 mL of Me0H was cooled (0 C), treated with 0.35 ml (1.40 mmol) of 4M
HC1 in dioxane and stirred at RT for 2h. The solution was evaporated,
dissolved in toluene and evaporated (2x) to yield 0.053 g (73%) of the title
compound as light brown foam. MS: 484.2 (M1-1+, 2CI).  WO
2007/122103PCT/EP2007/053490 - 110 - Example 164  1-
[(E)-3-(3,4-Dichloro-pheny1)-acryloy11-4-[44(3RS,4RS)-3,4-dihydrcory-pip
eridin-1y1)-butyll- [1,4jdiazepan-5-one hydrochloride    A) 4-14-T
(3RS,4RS)-3,4-Bis-(tert-butyl-dimethyl-silanyloxy)-piperidin-l-yll-butyll -1-
5[ (E)-3-(3,4-dichloro-pheny1)-acrytoy11-11,41diazepan-5-one In analogy
to the procedure described in example 163A,
1-[(E)-3-(3,4-dichloro-phenyl)-
acryloy11-4-(4-iodo-butyl)-[1,4)diazepan-5-one (example 9B) and
(trans)-(rac)-3,4-Bis(tert-butyl-dimethyl-silanyloxy)-piperidine (intermediate
26) gave the title compound as colorless oil. MS: 712.5 (WI', 2CI). 10 B)
1-1(E)-3-(3,4-Dichloro-pheny1)-acryloyll -4-
4-((3RS,4RS)-3,4-dihydroxy-uiperidin1-y1)-buty11-11,41diazepan-5-one
hydrochloride In analogy to the procedure described in example 163B,
4-(4-[(3RS,4RS)-3,4-bistertburyl-dimethyl-silanyloxy)-piperidin-l-y11-butyll-
1-[(E)-3-(3,4-dichloro-phenyl)- acryloy1141,41diazepan-5-one gave the
title compound as off-white solid. MS: 484.4 152C1). 



Example 165 I-
[(E)-3-(3,4-Dichloro-phenyl)-acryloy1]-4-[4-((3RS,4RS)-3,4-dihydroxy-pipe
ridin-1- y1)-butyll- [1,4]diazepan-5-one     A) 1- f(E)-3-(3
4-Dichloro-pheny1)-acryloy11-4-144(3RS,4RS)-3,4-dihydroxv-piperidin20
1-14)-buty11-[1,4]diazepan-5-one  A solution of 0.025 g (0.05 mmol) 1-
(E)-3-(3,4-dichloro-pheny1)-acryloy11-4- [4- (
(3RS,4RS)-3,4-dihydroxy-piperidin-1-yI)-buty11 - [1,4]diazepan-5-one was
dissolved in Et0Ac and washed with aqueous saturated NaHCO3. The
water phase was extracted with Et0Ac(2x), the organic phases washed
with aqueous saturated NaHCO3, dried over 25 Na2SO4 and evaporated
to give 0.017 g (73%) of the title compound as colorless foam. MS: 484.2
(MEI+, 2CI),  WO 2007/122103PCTIEP2007/053490 - 111 - Example 166
(rac)-1- [ (E)-3-(3,4-Dichloro-pheny1)-acryloyll -4-
(2-hydroxy-3-piperidin-1-yl-propy1)- [1,4] diazepan-5-one     A)
(rac)-1-1(E)-3-(3,4-Dichloro-phemil)-acryloy11-4-oxiranylinethyl-f
1,41diazepan-5- 5 one A solution of 1.50 g(4,79 mmol) of 1-
RE)-3-(3,4-dichloro-phenyl)-acryloy11- [1,4]diazepan-5-one (intermediate
IA) in 30 ml of DMF, with 0.29 g (6.71 mmol) of NaH (55 % in oil) was
stirred for 30 mm at 0C and then treated slowly with 0.47 ml (5.75 mmol)
of 2-bromomethyl-oxirane in 15 ml DMF. After 3.5 h at 0 C, the reaction 10
was extracted with aqueous saturated NaHCO3/ Et0Ac (3x). The organic
phases were washed with aqueous saturated NaHCO3, dried over
Na2SO4 and evaporated to yield 2.79 g (quantitative) of the crude title
compound as off-white semisolid, which was used directly in the next
steps. MS: 368.9 (MH-, 2C1).      B) ( rac)-1-[ (E)-3- (3,4 -Dichloro
-phenyI)-a cryloyl 1 -4-( 2-hydroxv-3-piperid1-y1 - 15
propy1)-11,41diazepan-5-one  A solution of 0.30 g (0.81 mmol) of
(rac)-1-[(E)-3-(3,4-dichloro-phenyn-acryloy11-4-
wdranylmethyl-[1,4]diazepan-5-one in 0.3 ml of DMA was treated with
0.19 ml (1.22 mmol) of piperidine and 0.265 g (0.81 mmol) of cesium
carbonate. The reaction was stirred over night at RT, CH2C12 was added,
filtrated and evaporated. Crystallization 20 (CH2C12/Et20) gave 0.16 g
(43%) of the title compound as pink crystalline solid. MS: 454.2 (MEI+,
2C1). Example 167 1- [(E)-3-(3,4-Dichloro-pheny1)-acryloy11-4-(
(S)-2-hydroxy-3-piperidin-1-yl-propy1)- [1,41diazepan-5-one 25 A) I-
[(E)-3-(3,4-Dichloro-phenyl)-acryloy11-44(R)-2,2-dimethyl-
[1,31dioxolan-4- ylmethyl)-11,41diazepan-5-one A solution of 6.26 g
(20.00 mmol) of 1- [(E)-3-(3,4-clichloro-phenyl)-acryloy1]-
[1,4]diazepan-5-one (intermediate IA]) in 200 ml of Ti-IF was treated at 0C
with 2.47 g (22.00 mmol) of potassium tert-butylate and after 10 mm with
5.73 (20.00 mmol) of 



30 toluene-4-sulfonic acid (S)-2,2-dimethyl-[1,3]dioxolan-4-ylmethyl ester.
The reaction was stirred for 14 h at RT, 28 h at reflux temperature, cooled
and extracted with aqueous  WO 2007/122103PCTIEP2007/053490 - 112
- saturated NaHCO3/ Et20 (3x). The organic phases were washed with
aqueous saturated NaHCO3, aqueous 10 % NaCI, dried over Na2SO4
evaporated and purified by flash silica gel column (CH202/Me0H 97.5/2.5)
to yield 4.27 g (50%) of the title compound as off-white powder. MS: 427.1
(MI-r, 20). 5 B) 1- [ (E) -3- ( 3,4-Dichloro-phenyl) -acryloyl I -4-(
(R)-2,3-dihydroxy-propyl)- [1,4]diazepan-5-one  A solution of 4.16 g (9.72
mmol) of 1-[(E)-3-(3,4-dichloro-phenyl)-acryloy11-44(R)-2,2- dimethyl-
[1,3] dioxolan-4-ylmethyl)- [1,4) diazepan-5-one in 35 ml of methanol and
3.8 ml of water was treated with 1.95 g of Dowex 50WX8 (activated with
aqueous 25% HC1 10 and washed neutral wit water). The reaction was
stirred for 10 h at reflux temperature, cooled, evaporated, dissolved in
CH202, dried over Na2SO4 and evaporated to yield 3.37 g (89%) of the
title compound as light yellow foam. MS: 387.1 (Mlit Cl). C)
1-1(E)-3-(3,4-Dichloro-phenyl)-acryloy11-4-(R)-1-oxiranylmethyl-
[1,4Idiazepan-5- one is An ice-cooled solution of 0.50 g (1.30 mmol) of
1-[(E)-3-(3,4-dichloro-pheny1)-
acryloy11-44(R)-2,3-dihydrox-y-propy1)-[1,4)diazepan-5-one and 1.72 ml
(13.00 mmol) of 2,4,6-trimethyl-pyridine in 5.2 ml of DMF was treated with
0.11 ml (1.36 mmol) of methanesulfonyl chloride in 0.3 mL of DMF. The
reaction was stirred 2.5 h at 0C and 1 h at RT. After cooling (0 C), 0.13 g
(2.86 mmol) of NaH (55 % in oil) was added and the 20 reaction was
continued at this temperature for 16 h. The solution was poured on cold
aqueous 10% KH2PO4 and extracted with Et20 (3x). The organic phases
were washed with aqueous 10% KH2PO4 (2x), aqueous saturated
NaHCO3and aqueous 10% NaCI, dried (Na2SO4) and concentrated to
yield after precipitation (CH2Cl2/n-pentane) 0.38 g (78 %) of the title
compound as light yellow powder. MS: 368.9 (MH+, 20). 25
12)1.2Ejt3A-Dichioro- henvl 11,4 I diazepan-5-one  A suspension of 0.10
g (0.27 mmol) of 1- [(E)-3-(3,4-dichloro-phenyl)-acryloyll -4-(R)-1-
oxiranylmethyl- [1,4]diazepan-5-one in 0.27 ml of Et0H was treated at 0C
with 0.04 ml (0.40 mmol) of piperidine. The reaction was stirred for 20 h at
RT, then evaporated, 30 suspended in toluene and evaporated again.
Precipitation (CH2C12/Et20/-n-pentane) gave 0.10 g (84%) of the title
compound as off-white powder with 90% ee. MS: 454.1 (MH+, 2CI). (The
enatiomeric purity was determined with a chiralpak-ADH column,
25cm*4.6mm, No.DL182 and 30% n-heptane + 70% (Et0H+0.01M
NH4AcOH) as  WO 2007/122103PCT1EP20071053490 - 113 - eluent.
The purity corresponds to the purity of toluene-4-sulfonic acid
(S)-2,2-dimethyl[1,3]dioxolan-4-ylmethyl ester). Example 168    1-
[(E)-3-(3,4-Dichloro-pheny1)-acryloyll -4-(
(R)-2-hydroxy-3-piperidin-l-yl-propy1)- 5 [1,41diazepan-5-one
ALL-j1E1-1,134-Dichloro- heildroeridin-ro 1 - [1,41diazepan-5-one 135 mg
of
(rac)-1-[(E)-3-(3,4-Dichloro-pheny1)-acryloy1]-4-((S)-2-hydroxy-3-piperidin
l-yl-propy1)-[1,4]diazepan-5-one (example 166) were separated with a
chiralpak-ADH 



10 column, 5uM, 25cm*20mm, Daicel, Cat.-No. 19345 and 25%
n-heptane + 75% (Et0H/Me0H 25:75v/v) as eluent. 48.9 mg (36%) of
1-[(E)-3-(3,4-dichloro-pheny1)- acryloyl] -4-( (S)-2-hydroxy-3-piperidin-1
-yl-propyl) - [1,4]cliazepan-5-one (99.40/oee) (example 167D) and 50 mg
(37%) of 1- RE)-3-(3,4-dichloro-pheny1)-acryloyl] -44(R)-2-
hydroxy-3-piperidin-l-yl-propy1)- [1,4]diazepan-5-one (99.60/0ee) was
isolated as a white 15 foam. MS: 454.1 (MH+, 2C1). (The enatiomeric
purity was determined with a chiralpakADH column, Daicel, Cat-No.
19325, 25cm*4.6nam and 35% n-heptan + 65% Et0H as eluent). Example
169     (rac)-1- [(E)-3-(3,4-Dichloro-phenyl)-acryloy11-4-
[3-(4-fluoro-piperidin-l-y1) 20 hydroxy-propyl]- [1,41diazepan-5-one A)
(rac) -1- [ (E) -3-(3,4-Dichloro -phenyl) - acryloyll -4-
[3-(4-fluoro-pineridin-1 -y1) -2- hydroxv-prom41- [1,41diazenan-5-one  A
solution of 0.080 g (0.22 mmol) of
(rac)-1-[(E)-3-(3,4-dichloro-pheny1)-acryloy1]-4- oxiranylmethyl-
1,4]diazepan-5-one (example 166A) in 0.5 ml of Me0H was treated with
25 0.038 (0.26 mmol) of 4-fluoropiperidine hydrochloride and 0.15 ml
(1.08 mmol) of Et3N in 0.5 ml of Me0H. The reaction was stirred for 24 h
at RT, partitioned between aqueous saturated NaHCO3 and extracted
with Et20 (3x). The organic phase was dried over Na2SO4 and
evaporated to give after flash silica gel column (CH2C12/Me0H 98:2)
0.0099 g (10%) of the title compound as white foam. MS: 471.9 (MR*,
2C1).  WO 2007/122103PCT/EP2007/053490 - 114 - Example 170
(rac)-1-[(E)-3-(3,4-Dichloro-pbeny1)-acryloy11-4-(3-hydroxy-4-piperidin-l-y
l-buty1)- [1,41diazepan-5-one    A) (rac)-1-F (E)-3-( 3,4-D ichloro- phenyl)
-acryloyll -4-( 2-oxiranyhethyl ) -11,41diazepan -5- 5 one In analogy to the
procedure described for example 166A, 1- [ (E)-3-(3,4-dichloro-pheny1)-
acryloyl] -[ L,4]diazepan-5-one (intermediate IA) and
(rac)-2-(2-bromo-ethyl)-oxirane (Journal of Organic Chemistry (1969),
34(12), 4060-5) gave after extraction with Et20 instead of Et0Ac the title
compound as yellow oil. MS: 383.2 (M1-11-, 2C1). 10 B)
(rac)-1-[(E)-3-(3,4-Dichloroipheny1)-acryloy11-4-(3-hydroxy-4-piperidin-1-
yl-buty1)- ]1,41diazepan-5-one  In analogy to the procedure described for
example 16713,
(rac)-1-[(E)-3-(3,4-dichloropheny1)-aciyloyll-4-(2-oxiranyl-ethyl)-[1,4]diaze
pan-5-one and piperidine gave the title compound as yellow oil. MS: 468.1
(MFI+, 2C1). 15Example 171
(rac)-1-[(E)-3-(3,4-Dichloro-pheny1)-acryloy11-4-[3-hydroxy-4-(3-hydroxy-
piperidin-ly1)-butyl]-[1,4]diazepan-5-one A)
(rac)-1-[(E)-3-(3,4-Dichloro-pheny1)-acryloy11-443-hydroxy-4-(3-hydroxyp
iperidin-1 -v1) -butyll - ] 1,4]diazepan-5-one  20 In analogy to the
procedure described for example I67D,
(rac)-1-[(E)-3-(3,4-dichloropheny1)-acryloyl]-4-(2-oxiranyl-ethyl)-
[1,4]diazepan-5-one and 3-hydroxypiperidine gave the title compound as
yellow oil. MS: 484.2 (1`,1H+, 2C1). Example 172     1-
RE)-3-(3,4-Dichloro-phenyl)-acryloy11-44R)-3-hydroxy-4-piperidin-l-yl-but
y1)- 25[1,4] diazepan-5-one A) 1- [(E)-3-(3
4-Dichloro-phenyl)-acrylov11-4-[ 2-((R)-2 2-dimethy1-11,31dioxolan-4-
v1)-ethvll -[1,41diazepan-5-one  



WO 2007/122103PCT/EP2007/053490 - 115 -
dimethyl-[1,31dioxolan-4-y1)-ethyl ester (prepared from
2-((R)-2,2-dimethyt[1,3]dioxolan-4-y1)-ethanol and methanesulfonyl
chEoride) gave after reaction at RT, the title compound as an off-white
foam. MS: 441.1 (MI-11, 2C1).    B) 1-
[(E)-3-(3,4-Dichloro-phenv1)-acrylov11-44 ( R)-3,4- dihydroxy-b
utyl)-11,41diazepan5 5-one In analogy to the procedure described for
example 167B, l-[(E)-3-(3,4-dichloro-pheny1)-
acryloy11-4-[2-(JR)-2,2-dimethyl-[1,3]dioxolan-4-yl)-ethy1]-11,4]diazepan-
5-one gave after 3 h at reflux, the title compound as a white foam. MS:
401.2 (MH+, 2C1).     C) 1-1( E)-3- ( 3,4-D ichloro-phenyl )-acryloy11-44 (
R)-2-oxiranyl-ethvI)-11,41cliazepan-5- 10 one In analogy to the procedure
described for example 167C, 1-[(E)-3-(3,4-dichloro-pheny1)-
acryloyl]-44(R)-3,4-clihydroxy-buty1)-[1,4]diazepan-5-one gave the title
compound as an off-white foam. MS: 383.0 (MH+, 2C1).     D)
1-1(E)-3-(3,4-Dichloro-pheny1)-aculey11-44
(R)-3-hydroxr4-piperidin-1-14-buty1)- 15[1,41diazepan-5-one In analogy
to the procedure described for example 167D, I-
[(E)-3-(3,4-dichloro-pheny1)-
acryloyl]-44(R)-2-oxiranyl-ethyl)-[1,4]diazepan-5-one the title compound
as an white foam with 94% cc. MS: 368.3 (MFt, 2CI). (The enatiomeric
purity was determined with a chiralpak-ADH column, 25cm*4.6mm,
No.DL182 and 50% n-heptan + 50% 20 (Et0H+0.01M NH4AcOH) as
eluent. The purity corresponds to the purity of 24(R)-2,2- dimethyl-
[1,3]dioxolan-4-yI)-ethanol).                               Example 173
1-((Z)-3-Naphthalen-1-yl-acry1oy1)-4-(3-piperidin-1-yl-propy1)-[1,4]diazep
an-5-one A) 14( Z)-3-Naphthalen- 1
-yl-acryloy1)-4-(3-uiperidin-1-yl-proov1)-11,41 diazepan -5-one 25 In
analogy to the procedure described for example 11A,
4-(3-piperidin-1-yl-propy1)- [1,4]diazepan-5-one-dihydrochloride
(intermediate 4B) and (Z)-3-naphthalen-l-ylacrylic acid gave the title
compound as light yellow foam. MS: 420.1 (MH+).  WO
2007/122103PCT/EP200/053490 - 116 - Example 174 1-
RE)-3-(3,4-Dichloro-phenyl)-acryloyll -4-
(2,2-dimethy1-3-piperidin-l-yl-propy1)- [1,4] diazepan-5-one A)
2,2-Dimethy1-3-piperidin-1-yl-pro_pan-1-ol 5 A solution of 3.00 g (17.96
mmol) of 3-bromo-2,2-dimethyl-propan-1-01, 17.78 ml (179.59 mmol) of
piperidine, 2.48 g(17.96 mmol) of K2CO3 and 2.69 g(17.96 mmol) of
potassium iodide in 20 ml of DMA were stirred at 70 C for 20 h. After
filtration and evaporation of the solvents, the crude product was dissolved
in diluted aqueous MCI solution and washed with Et0Ac (3x). The
aqueous phase was basified with KEICO3 and 10 some drops of IN NaOH
and extracted with Et0Ac (3x). The organic phase was dried (Na2SO4)
and evaporated to give 0.57 g (18%) of the title compound as yellow
liquid. MS: 172.0 (METE). B) Methanesulfonic acid
2,2-dimethy1-3-piperidin-1-yl-propyl ester A solution of 0.51 g (2.99 mmol)
of 2,2-dimethy1-3-piperidin-l-yl-propan-1-ol in 7 ml of 15 dichloromethane
was treated at 0 C with 0.24 ml (179.59 mmol) of methanesulfonyl chloride
and stirred at RT for 2.5 h. The reaction was extracted with aqueous
saturated NaHCO3/ Et20 (3x). The organic phases were washed with
aqueous saturated NaHCO3, dried over Na2SO4 and evaporated to give
0.85 g (quantitative) of the title compound as light brown oil. MS: 249.2
(Mt). 



20do -2 2 dfiSidine In analogy to the procedure described for example 6D,
methanesulfonic acid 2,2- dimethy1-3-piperidin-l-yl-propyl ester and
sodium iodide stirred at 95C for 3 h gave the title compound as brown oil.
MS: 282.1 (MW).     D) 1- [ (E)-3-(3,4-Dichloro-phenyl)-acryloy11-4- (
2,2-dimethy1-3-piperidin-l-v1-propyl) - 25[1,4] diazepan-5-one  In analogy
to the procedure described for intermediate 4A, I -
[(E)-3-(3,4-dichloropheny1)-acryloyll- [1,4]diazepan-5-one (intermediate
IA]) and 1-(3-iodo-2,2-dimethylpropy1)-piperidine stirred 2 h at RT, gave
the title compound as white solid. MS: 466.3 (M1-if, 2C1).  WO
2007/122103PCT/EP2007/053490 - 117 - Example 175
1-[(E)-3-(3-Chloro-4-fluoro-pheny1)-acryloy11-4-((S)-2-hydroxy-3-piperidin
-l-ylpropy1)41,41cliazepan-5-one    A) 1-f ( E)-3-(3-Chloro-4-
fluoro-pheny1)-acryloyll -4-(R)-1-ox-iranylmethyl5[1,41diazenan-5-one  In
analogy to the procedure described for example 167A to 167C,
1-[(E)-3-(3-chloro-4- fluoro-phenyl)-acryloyl]-[1,4]diazepan-5-one
(intermediate 54) and toluene-4-sulfonic acid (S)-2,2-dimethyl- [1,3]
dioxolan-4-ylmethyl ester gave the title compound as light yellow viscous
oil. MS: 353.1 (MI-It 1CO. 10 B 1- E -3- 3-Chloro-4-fluoro--3-eridin.-1- 1-
propy1)-(1,41diazepan-5-one  In analogy to the procedure described for
example 167D, 1- RE)-3-(3-chloro-4-fluoropheny1)-acryloyll
-4-(R)-1-oxiranylmethyl-[1,4]diazepan-5-one and piperidine gave the title
compound as off-white foam. MS: 4383 (MI-it ICI). 15Example 176 (rac)-1-
RE)-3-(3,4-Dichloro-pheoy1)-acryloyli-4-(2-hydroxy-2-methyl-3-piperidin-1-
ylpropy1)- [1,4Idiazepan-5-one A) ( rac)-1- { (E)-3-(
3,4-Dichloro-phenyl)-acryloyll -4-( 2-hydroxy-2-methyl-3-eridin-
1-14-propv1)-{1,41diazepan-5-one  20 In analogy to the procedure
described for example 166, 1- RE)-3-(3,4-dichloro-pheny1)- acryloy1]-
[1,4] diazepan-5-one (intermediate 1A) and
2-chloromethy1-2-methyloxirane with 0.3 equivalent of potassium iodide
gave the intermediate 1- [(E)-3-(3,4-dichlorophenyI)-acryloyll
-4-(2-methyl-oxiranylmethyl)- 1,4] diazepan-5-one which was reacted with
no work up with piperidine in ethanol to give the title compound as light
yellow 25 waxy solid. MS: 468.2 (MH+, 2C1).  WO
2007/122103PCT/EP2007/053490 - 118 - Example 177
(rac)-1-[(E)-3-(3,4-Difluoro-pheny1)-acryloy11-4-(2-hydroxy-3-piperidin-1-y
l-propy1)- [1,4]diazepan-5-one 



A) (rac)-1-I (E)-3-(3,4-Difluoro-pheny1)-acryloyll -4-oxiranylmethyl-11,41
diazepan-5-one 5 In analogy to the procedure described for example
166A, 1-[ (E)-3-(3,4-difluoro-pheny1)- acryloy1]- [1,4] diazepan-5-one
(intermediate 55) and 2-bromomethyl-oxirane gave the title compound as
yellow oil. MS: 337.2 (MH+). rac - E3 4-Difluoro- he
pronvI)-11,41diazepan-5-one to In analogy to the procedure described for
example 166B,
(rac)-1-[(E)-3-(3,4-difluoropheny1)-acryloyl]-4-oxiranylmethyl-[1,4]diazepa
n -5-one and piperidine gave the title compound as light yellow viscous oil.
MS: 422.2 (M1-1+). Example 178
1-[(E)-3-(3,4-Dichloro-phenyl)-acryloy11-4-((S)-3-hydroxy-4-piperidin-l-yl-b
uty1)- 15 [1,4] diazepan-5-one  A) 1-1(E)-3-(3
4-Dichloro-phenyl)-acryloyl1-44 (
S)-3,4-dihydroxy-butyl)-11,41diazepan5-one In analogy to the procedure
described for example 167A and 167B, 1- RE)-3-(3,4-
dichloro-pheny1)-acryloy1]- [1,4] diazepan-5-one (intermediate 1A]) and
methanesulfonic 20 acid 24(S)-2,2-dimethyl-[1,3]dioxolan-4-y1)-ethyl ester
(prepared from 24(5)-2,2- dimethyl- _1,3]dioxolan-4-y1)-ethanol and
methanesulfonyl chloride) gave the title compound as an white foam. MS:
401.3 (MH+, 2C1).  B) Methanesulfonic acid
(S)-4-14-1(E)-3-(3,4-dichloro-phenvn-acryloy11-7-oxo[1,4]diazepan-l-yll
-2-hydroxy-butyl ester 25 In analogy to the procedure described for
example 167C, 1- [(E)-3-(3,4-dichloro-pheny1)-
acryloy1]-44(S)-3,4-dihydroxy-buty1)- [1,4]diazepan-5-one with
2,4,6-trimethyl-pyridine and methanesulfonyl chloride in CH2Cl2 gave the
intermediate mesylate as an white foam. MS: 479.0 (MH+, 2C1).  WO
2007/122103PCT/EP2007/053490 - 119 - C)
1-1(E)-3-(3,4-Dichloro-phem4)-acrylov11-44(S)-3-hydroxv-4-piperidin-l-y1-
buty1)- 11,41diazepan-5-one  In analogy to the procedure described for
example 166B, Methanesulfonic acid (S)-4-[4-
[(E)-3-(3,4-dichloro-phenyl)-acryloyll
-7-oxo-[1,4]diazepan-1-y11-2-hydroxy-butyl ester 5 with catalytic amount
of sodium iodide, 1.2 equivalent of cesium carbonate and 5 equivalent of
piperidine gave after 2 h at 60C the epoxide as intermediate. A further
equivalent of cesium carbonate was added and the reaction heated at
80C over night to give the title compound as a colorless gum with 99% ee.
MS: 368.1 (ME*, 2CI). (The enatiomeric purity was determined with a
chiralpak-ADH column, 25cm*4.6mm, 10 No.DL182 and 50% n-heptane +
50% (Et0H+0.01M NH4AcOH) as &lent. The purity corresponds to the
purity of 2-((S)-2,2-dimethyl-[1,3]dioxolan-4-yllethanol). Example 179
(rac)-2-14- (E)-3- (3,4-Di chloro-phenyl)-acryloyl] -7-oxo- [1,4]
diazepan-l-y11-5- piperidin- 1-yl-pentanoic acid methyl ester 15 A) (
rac)-5-Bromo-2- 4- [ ( E)-3-(3,4-dichloro-phenv1)-acryloyl
-7-oxo-[1,41cliazepan-1- y1}-pentanoic acid methyl ester 



A solution of 0.501 g (1.60 mmol) of
1-[(E)-3-(3,4-dichloro-pheny1)-acryloyll[1,4]diazepan-5-one (intermediate
1A) and 0.447 g (1.60 mmol) of methyl 2,5- dibromopentane in 7 ml of
DMF was treated at 0 C with 0.077 g (1.76 mmol) of NaH 20 (55 % in oil).
The reaction was stirred for 20 h at RT, cooled (0 C) and treated again
with 0.224 g (0.80 mmol) of methyl 2,5-dibromopentane and 0.038 g (0.88
mmol) of NaH (55 % in oil). After 1 h at 0C and 3 h at RT, the reaction was
neutralized with cold aqueous 10 % KFISO4 and extracted with Et20 (3x).
The organic phases were washed with aqueous 10% KHSO4, aqueous
10% NaCI, dried over Na2SO4 evaporated and 25 purified by flash silica
gel column (CH2C12/Et20 95:5 to 70:30) to yield 0.39 g (48%) of the title
compound as white foam. MS: 505.1 (MF1+, 1B0. B)
(rac)-2-I4-[(E)-3-(3,4-Dichloro-pheny1)-acryloyll
-7-oxo-[1,41diazepan-1-1,11-5-iodopentanoic acid methyl ester   In
analogy to the procedure described in example 6D, 4-(5-chloro-pentyI)-1-
RE)-3- (3,4- 30 dichioro-phenyl)-acryloyn -[1,4]diazepan-5-one and
sodium iodide were stirred at RT for 4 h to give the title compound as
yellow foam. MS: 552.2 (MH+, 2C1).  WO
2007/122103PCT/EP2007/053490 - 120 - C) (rac)-2-14-I(E)-3-(
3,4-Dichloro-phenyl)-acryloyl I -7-oxo- [1,41diazepan-l-yll-5-
Piperidin-l-yl-pentanoic acid methyl ester A solution of 0.111 g (0.20
mmol) of
2-14-RE)-3-(3,4-dichloro-phenyl)-acryloy11-7-oxo]1,4]diazepan-l-y11-5-io
do-pentanoic acid methyl ester in 1 ml of DMA was treated at 0 5 C with
0.021 ml (0.21 mmol) of piperidine and stirred 30 min at 0 C and lh at RT.
0.065 g (0.20 mmol) of cesium carbonate was added at 0C and stirring
was continued for 2h. After additional 3 h at RT, the reaction was
extracted with aqueous saturated NaHCO3/Et20 (3x). The organic phases
were washed with aqueous saturated NaHCO3, aqueous 10 % NaC1,
dried over Na2SO4 evaporated and precipitated with CH2C12/n- to
pentane to yield 0.86 g (84%) of the title compound as a white foam. MS:
510.3 (Mlit, 2C1). Example 180 Lithium; (rac) -2- {4- RE)-3-
(3,4-dichloro-phenyl)-acryloy11-7-oxo-11,41diazepan-1-y11-5-
piperidin-l-yl-pentanoate 15 A) Lithium; (rac) -2-14- (E)-3-(
3,4-dichloro-phenyl) -acryloyll -7-oxo- 11,41diaze_pan-ly11-5-piperidin- I
-yl-pentanoate A solution of 0.041 g (0.08 mmol) of the above prepared
(rac)-2-14-RE)-3-(3,4-dichloro-
pheny1)-acryloy11-7-oxo-{1,41diazepan-1-y11-5-piperidin-1-yl-pentanoic
acid methyl ester in 4 ml of THF/Me0H (1:1), treated at 0C with 0.084 mL
(0.08 mmol) of IN 20 Li0H, and kept at ambient temperature for 20 h.
Water (0.32 ml) was added and heated for lb. at 40 C. The reaction was
evaporated and precipitated with CH2C12/Et20 to give 0.028 g (70%) of
the title compound as white powder. MS: 494.2 (M-IT, 2CI). Example 181
(rac)-1- RE)-3-(3,4-Dichloro-pheny1)-acryloyll -4-
(1-hydroxymethy1-4-piperidin-l-yl25 butyl)-[1,4] diazepan-5- one A)
(rac)-1-1-
(E)-3-(3,4-Dichloro-pheny1)-acryloy11-4-(1-hydroxymethy1-4-piperidin-l-yl
buty1)-]1 41diazepan-5-one A solution of 0.041 g (0.08 mmol) of
(rac)-2-{4-[(E)-3-(3,4-dichloro-pheny1)-acryloy11-
7-oxo-[1,4]diazepan-1-y11-5-piperidin-1-yl-pentanoic acid methyl ester in
0.5 ml of 30 ethanol was treated at 0C with 0.006 g (0.16 mmol) of sodium
bo' phydride in 0.5 ml of ethanol during 5 min. The reaction was stirred for
21 h at RT, cooled (0 C) and treated 



WO 2007/122103PCT/EP2007/053490 - 121 - again with 0.006 g (0.16
mmol) of sodium borohydride in 0.5 ml ethanol. After 5 h at RT the
reaction was neutralized with cold aqueous 10 % KHSO4 and extracted
with cold saturated NaHCO3/Et0Ac (3x). The organic phases were
washed with aqueous 10 % NaCI, dried over Na2SO4, evaporated and
purified by flash silica gel column 5 (CH,C12/Me0H 9:1 to 4:1 and then, to
elute the product, with CH2C12/Me0H/250/0NRIOH 9:1:0.1) to yield after
precipitation with CH2C12/n-penatne 0.022 g (57%) of the title compound
as white foam. MS: 482.3 (MIT', 2C1). Example 182
(rac)-3-14-1(E)-3-(3,4-Dichloro-pheny1)-acryloyl] -7-oxo- [1,4]
diazepan-l-yll -2- 10 piperidin-1-ylmethyl-propionic acid ethyl ester  A)
2-14- [(E)-3-(3,4-Dichloro-pheny1)-acryloyll
-7-oxo-11,41diazepan-1-ylmethyll-acrylic acid ethyl ester A suspension of
2.50 g (7.98 mmol) of 1- [(E)-3-(3,4-dichloro-pheny1)-acryloyI]-
11,4]diazepan-5-one (intermediate 1A) and 1.15 ml (7.98 mmol) of ethyl 2-
15 (bromomethylacrylate) in 80 ml of DMF was treated at -20C with 0.38 g
(8.78 mmo ) of NaH (55 0/0in oil) and warmed up naturally to 18 C (2.5 h).
After cooling (0 C) additionally 0.12 ml (0.80 mmol) of ethyl
2-(bromomethylacrylate) was added and after 30 min no starting material
was left, based on TLC. The reaction was extracted with aqueous 10%
KHSO4/ether (3x), the organic phases were washed with a aqueous 10%
20 NaCI solution, dried (Na2SO4) and evaporated to give 3.51 g
(quantitative, 90% purity) of the crude title compound as light yellow
viscous oil, which was used directly in the next step. MS: 425.1 (MH+,
2C1).  B) (rad -3-14- [(E)-3-(3,4-Dichloro-phenyl)-acryloyil -7-oxo-
[1,41diazepan-l-v11-2- Mperidin-1-ylmethyl-propionic acid ethyl ester 25 A
suspension of 0.80 g (1.88 mmol) of 2-14-
[(E)-3-(3,4-dichloro-pheny1)-acryloyI]-7-
oxo-[1,4]diazepan-l-ylmethyll-acrylic acid ethyl ester, 0.56 ml (5.64 mmol)
of piperidine and 1.83 g (5.61 mmol) of cesium carbonate in 32 ml of
acetonitrile was stirred over night at RT. Additional 0.37 ml (3.76 mmol) of
piperidine were added and after 1 h, cesium carbonate was filtrated and
the solvent evaporated. Purification by flash silica gel column 30
(CH2C12/Me0H 98:2 to 96:4) gave 0.43 g (44%) of the title compound as
colorless foam. MS: 510.4 (Mir, 2C1).  WO
2007/122103PC17EP2007/053490 - 122 - Example 183 Lithium;
(rac)-3-14-[(E)-3-(3,4-dichloro-pheny1)-acryloy11-7-oxo-[1,4]diazepan-1-y
1}-2- piperidin-1-ylmethyl-propionate    A) Lithium; (rad -3-14-
[(E)-3-(3,4-dichloro-phenyl)-acrylov11-7-oxo- I Ml diazepan-1- 5 yl
1-2-piperidin-l-vImethyl-propionate  In analogy to the procedure described
in example 180, (rac)-3-14- [ (E)-3-(3,4-dichlorophenyl) - acryloyl ] -7-oxo-
[1,4] diazepan-l-y1}-2-p iperi di n -1-ylmethyl-p rop ionic acid ethyl ester
gave the title as colorless solid. MS: 480.1 (M-IT, 2C1). Examples
184-187 10 The following examples were produced from the appropriate
[1,4]-diazepan-5-one derivative and 1-(3-chloropropyl)piperidine in
analogy to the procedure described in intermediate 4A: 



Example No. Compound Name [1,4]-diazepan-5-one derivative MS: (MB')
184 (rac)-1-[(E)-3-(3,4-Dich1oro-pheny1)- acryloyl] -3-m
ethy1-4-(3-piperidin-1- yl-propyl) - [1,4] diazepan -5-one
(rac)-1-[(E)-3-(3,4-Dichloro- phenyl)-acryloyl] -3-methyl[1,4]
diazepan-5-one (Intermediate 77) 452.2 185 (rac)-1-
RE)-3-(3,4-Dichloro-phenyl) - acryloy1]-7-methy1-4-(3-piperidin-1-
yl-propy1)- [1,4]diazepan-5-one (rac)-1-[(E)-3-(3,4-Dichloro-
phenyl)-acryloyl] -7-methyl[1,4]diazepan-5-one (Intermediate 78) 452.1
186 (R)-1- RE)-3-(3,4-Dichloro-phenyl)-
acryloy1]-2-methy1-4-(3-piperidin-1- yl-propy1)- [1,4] diazepan-5-one
(R)-1-[(E)-3-(3,4-Dichloro- phenyl)-acryloyl] -2-methyl[1,4] diazepan-5-one
(Intermediate 79) 452.1 187 (rac)-1- RE)-3-(3,4-Dichloro-phenyl) -
acryloy1]-6-methy1-4-(3-piperidin-1- yl-propy1)- [1,4]diazepan-5-one
(rac)-1-[(E)-3-(3,4-Dichloro- pheny1)-acryloyl]
-6-methyl[1,4]diazepan-5-one (Intermediate 80) 452.2  WO
2007/122103PCT/EP2007/053490 - 123 - Example 188
1-[(E)-3-(3-Chloro-pheny1)-acryloy11-4-(3-piperidin-l-yl-propy1)-[1,4]diaze
pan-5-one 



To a suspension of (E)-3-(3-Chloro-phenyE-acrylic acid acid (26 mg, 0.12
mmol), 4-(3- piperidin- 1-yl-propy1)-[1,41diazepan-5-one-dihydrochloride
(intermediate 4) (24 mg, 5 0.1 mmol.), 0- ( 7-azabenotriazol -1 -y1) -
1,1,3,3-tetra methyluronium hexafluorophosphate (46 mg, 0.12 mmol) in
DMF (1 ml.) was added Et3N (21 ul, 0.15 mmol) and the mixture shaken
for 1h. The reaction was then directly purified by preparative HPLC
affording the title product (28 mg, 69%) as a white powder. MS: 404.2
(MH-h).                                Examples 189-224 10 General Procedure for
Examples 189-224 A solution of 3-14-
RE)-3-(3-Chloro-4-fluoro-phenyl)-acryloy11-7-oxo-[1,4]diazepan-1y11-pro
pionaldehyde (intermediate 59) (0.1 mmol) in DCE (0.5 ml) was added to
the appropriate amine (0.1 mmol), which are either commercially available
or are described in the intermediate section, followed by a freshly
prepared solution of pyridine-borane 15 complex (25 ul, 8M in pyridine,
0.2 mmol) and acetic acid (25 ul) in Et0H (0.5 m1). The reaction was then
shaken overnight, concentrated and the residue purified by preparative
HPLC. Example No. Compound Name Amine MS: (MEI+) 189
1-[(E)-3-(3-Chloro-4-fluoro-phenyl)-
acryloy11-4-[3-((-)-4-hydroxy-6-aza-spiro [2.5loct-6-y1)-propy1.1-
[.1,4]diazepan-5-one (-)-6-Aza-spiro[2.5]octan-4-ol (intermediate 83) 464.4
190 1- [(E)-3-(3-Chloro-4-fluoro-phenyl)- acryloy11-4-[3-((+,
cis)-3-hydroxy-4- methyl-piperidin-1 -y1) -propyl] - [1,4]diazepan-5-one
(3S, 4S))-4-Methylpiperidin-3-ol (intermediate 85) 452.4  1-
[(E)-3-(3-Chloro-4-fluoro-phenyl)- acryloy11-4-[3-((-, cis)-3-hydroxy-4- (-,
cis)-4-Methyl- piperidin-3-ol 452.4  WO 2007/122103PCT/EP2007/053490
- 124 - 191 



methyl-piperidin-1 -y1) -propyl J - [1,4 ] diazepan-5-one (intermediate 86)
192 1- [(E)-3-(3-Chloro-4-fluoro-phenyl)- acryloyll -4-
[3-((+)-4-hydroxy-6-azaSpiro [2.5] oct-6-y1)-propyl] - [1,4] diazepan-5-one
()-6-Aza- Spiro [2.51 octan-4-ol (intermediate 82) 464.4 193 1-
[(E)-3-(3-Chloro-4-fluoro-phenyl)- acryloyll -4- [3-((R)
-3-hydroxypiperidin-l-y1)-propyl] - [ 1,4 ] dia zepan-5- one
(R)-piperidin-3-ol 438.2 194 843-14-
[(E)-3-(3-Chloro-4-fluoro-pheny1)-acryloyl]-7-oxo- [1,4]
diazepanlyll-propy1)-1,3,8-triazaspiro [4.5] decane2,4-dione 1,3,8-Triaza-
spiro [4.5] decane-2,4- dione (intermediate 11) 506.2 195 8-(3-{4- [ (E) -3-
(3-Chloro-4-fluoro-phenyl) -acryloyl] -7-oxo- [1,4] diazepan1- yll -propyl)
-1-oxa-3,8- diazaspiro [4.5] decan-2-one 2,8-Diaza- spiro [4.5]decan-1
-one (intermediate 14) 493.2 196 



1- [(E)-3-(3-Chloro-4-fluoro-phenyl) - acryloyl] -4- [3-(4-hydroxy-piperidin-
1- y1)-propyl] - [ 1,4 ] diazepan-5 -one piperidin -4-ol 438.2 197 1-
[(E)-3-(3-Chloro-4-fluoro-pheny1)- acryloyl] -4- [3-(tetrahydro-pyran-4-
ylamino)-propyl] - [1,4] diazepan-5-one Tetrahydro-pyran-4- ylamine 438.2
198 843-14- [(E)-3-(3-Chloro-4-fluoro-phenyl) -acryloyt] -7-oxo- [1,4]
diazepan1-y1] -propyl) -2,8-diaza-spiro [4.5] decan3-one 2,8-Diaza- spiro [
4.5] decan-3-one (intermediate 18) 491.2 199 143-14- [(E)-3-(3-Chloro-4-
flu oropheny1)-acryloyll -7-oxo- [ 1,4] diazepan-
1-yll-propy1)-piperidine-4-carbonitrile Piper] dine-4 -carbonitrile 447.2  WO
2007/122103PCT/EP2007/053490 - 125 - 200 N-[1-(3-14-
[(E)-3-(3-Chloro-4-fluoro-pheny1)-acryloy11-7-oxo- [1,4]
diazepan1-y11-propy1)-piperidin-4-y1]- methanesulfonamide
N-Piperidin-4-yl-methanesulfonamide (intermediate 29) 515.2 201
[143-14- [(E)-3-(3-Chloro-4-fluorophenyl)-acryloyl] -7-oxo- [1,4]
diazepan1-y1}-propy1)-piperidin-4-y1]-carbamic acid methyl ester 



Piperidin-4-yl-carbamic acid methyl ester . (Intermediate 38) 495.2 202
Ethyl-carbam c acid 1 -( 3-14- [(E)-3- ( 3- chloro-4-fluoro-phenyl)-acryloyl]
-7- oxo- [1,4] diazepan-1-y1}-propy1)- piperidin-4-y1 ester Ethyl-carbamic
acid piperidin-4-y1 ester (intermediate 41) 509.2 203 1- [
(E)-3-(3-Chloro-4-fluoro-pheny1)- acryloyl] -4-13- [4-(3-methyl- [1,2,4] oxa
diazol-5-y1)-piperidin-1-71] - propyI}- [1,4] diazepan-5-one 4-(5-Methyl-
[1,3,4] oxadiazol-2-yl)- piperidine (intermediate 42) 504.2 204 1-
[(E)-3-(3-Chloro-4-fluoro-phenyl)- acryloyll -4-13- [4-(5-methyl- [1,3,4]
oxadiazol-2-y1)-piperidin-l-yl] - propyll- [1,4] diazepan-5-one 4-(5-Methyl-
[1,3,4] oxadiazol-2-y1)- piperidine (intermediate 43) 504.2 205
(rac)-1-[(E)-3-(3-Chloro-4-fluoro-pheny1)-acryloyl] -4- [3-(3-hydroxy-3-
methyl-piperidin-l-y1)-propyl]- 



[1,4] diazepan-5-one (rac)-3-methyl-piperidin-3-ol (intermediate 101)
452.2 206 1- [(E)-3-(3-Chloro-4-fluoro-phenyl.)- acryloyll
-4-[3-(4-dimethylamino- piperidin-l-y1)-propyl] -[1,4] diazepan-5- one 4-
dimethylaminopiperidine 465.2 207 1-1(E)-3-(3-Chloro-4-fluoro-pheny1)-
acryloy11-4- [344- [1,2,4] triazol-1-y1- piperidin-l-y1)-propyl] -
[1,4]diazepan-5- 4-(2H- [1,2,4]Triazol-1- y1)-piperi di ne (intermediate 28)
489.2  WO 2007/122103PCT/EP2007/053490 - 126 -  one   208 (rac,
trans) -1 - [ (E) -3- (3-Chloro-4- fluoro-pheny1)-acryloyll -4- [3-(3-
hydroxy-2-methy1-piperidin-1 -y1) - propyl] - [ 1,4 ] diazepan-5-one (rac,
trans)-2-Methylpiperidin-3-ol (intermediate 87) 452.2 209 (rac, cis) -1- [
(E)-3-(3-Chloro-4-fluorophenyl) -acryloyl] -4- [3-(3-hydroxy-2 -
methyl-piperidin-1-y1)-propyl] - 



[1,4 ] diazepan-5-one (rac, cis)-2-Methylpiperidin-3-ol (intermediate 88)
452.2 210 (rac)-1- RE)-3-(3-Chloro-4-fluorophenyl) -acryloyll -4- [3-(2-
hydroxymethyl-piperidin-1 -y1) -propyl] - [1,4] diazepan-5-one (rac)
-2-hydroxymethylpiperidine 452.2 211 (rac)-1- [(E)
-3-(3-Chloro-4-fluorophenyl) -acryloyl 1 -4- [3-(3-
hydroxymethyl-piperidin-l-y1)-propyl] - [1,4] diazepan-5- one (
rac)-3-hydroxymethy1- piperidine 452.2 212 1- [
(E)-3-(3-Chloro-4-fluoro-phenyl) - acryloyl] -4- [ 3-(4-hydroxymethyl-
piperidin-1-y1)-propyl] - [1,4] diazepan -5- one 4-hydroxymethylpiperidine
452.2 213 ( rac, trans) -1 - [(E)-3-(3-Chloro-4- fluoro-pheny1)-acryloyl] -4-
[3- (4-flu oro3-hydroxy-piperidin-l-y1)-propyl] - [1,4] diazepan-5-one (rac,
trans)-4-Fluoropiperidin-3-ol (intermediate 89) 456.2 214 (rac, trans) -1 -
[(E)-3-(3-Chloro-4- fluoro-pheny1)-acryloyl] -4-
[3-(3-fluoro4-hydroxy-piperidin-l-y1) -propy1]- [1,4] diazepan-5-one (rac,
trans)-3-Fluoropiperidin-4-ol (intermediate 90) 456.2 



215 (rac) -1 - [(E)-3-(3-Chloro-4-fluoro- phenyl) -acryloyl] -4-
[3-(cis-3-hydroxy-4- ( rac,cis) -4- hydroxymethyl- 468.3  WO
2007/122103PCT/EP2007/053490 - 127 -
hydroxymethyl-piperidin-1-y1)-propyl I - [1,4 ] diazepan-5-one
piperidin-3-ol (intermediate 47)  216 ( rac) -1- RE) -3-(3-Chloro-4-fluoro-
pheny1)-acryloyll -4- [3-(cis-3-hydroxy-4-
methoxymethyl-piperidin-1-y1)-propy1]- [1,4 ] diazepan-5-one ( rac,cis) -4-
methoxymethy1 piperidin-3-ol (intermediate 49) 482.3 217 ( rac) -1- RE)
-3-(3-Chloro-fluoro- pheny1)-acryloyll -4- [3-(trans-3- hydroxy-4
-hydroxymethyl-piperidin -1- yl) -propyl] - [1,4] diazepan-5-one ( rac,trans)
-4- hydroxymethyl piperidin-3-ol (intermediate 48) 468.3 218 ( rac) - 1-
[(E)-3-(3-Chloro-4-fluoro-pheny1)-acryloyl] -4-
[3-(cis-3-methory4-hydroxymethyl-piperidin-1 -y1) - propyl I - [1,4]
diazepan-5-one (rac,cis)-3-methoxy-piperidin-4-yhmethanol (intermediate
50) 482.3 



219 (rac)-1- RE)-3-(3-Chloro-4-fluoro- pheny1)-acryloyl] -4- [34
cis-3-hydroxy-4- hydroxymethy1-4-methyl-piperidin-1 y1)- propy1] -[1,4]
diazepan-5-one ( rac,cis) -4- hydroxymethy1-4- methyl-piperidin-3 -ol
(intermediate 52) 482.4 220 (rac) -1- [(E)-3-(3-Chloro-4-fluorophenyl)
-acryloyl] -4- [3-(trans-3- hydroxy-4-hydroxymethy1-4-methyl-
piperidin-1-y1)-propyl]- [1,4] diazepan-5- one ( rac,trans) -4-
hydroxymethy1-4- methyl-piperidin-3-ol (intermediate 53) 482.3 221
(rac)-1- [ (E)-3- (3-Chloro-fluoropheny1)-acryloyl] -4- [3-(5-hydroxy-2 -
methyl-piperidin-1-y1)-propyl] - [1,4] diazepan-5-one (rac)
-6-methylpiperidin-3-ol (intermediate 66) 452.3 222 (rac)-1- [
(E)-3-(3-Chloro-4-fluorophenyl) -acryloyl] -4- [3-(5-hydroxy-2 -
hydroxymethyl-piperidin-l-y1)-propyl] - [1,4] diazepan-5-one (rac)
-6-hydroxymethylpiperidin-2-ol (intermediate 65) 468.3  WO
2007/122103PCT/EP2007/053490 - 128 - 223 (rac)-1- k E)
-3-(3-Chloro-4-fluorophenyl) -acryloyl] -4- [3-(3-hydroxy-4,4-
dimethyl-piperidin-1-y1)-propyll - [1,4] diazepan-5-one (rac)
-4,4-dirnethylpiperidin-3-ol . 



(intermediate 84) 466.3 224 ( rac,cis) - 1- [(E) -3- (3-Chloro-4-fluoro-
phenyl) -acryloyll -4- [3- (3 -hydroxy-5 - methyl-piperidin-1 -y1) -propy11 -
[1,4] diazepan-5 -one (rac, cis)-5-methyl- ... pmendin-3-ol (intermediate
75) 452.3  WO 2007/122103PCT/EP2007/053490 - 129 -
Examples 225-279  General Procedure for Examples 225-279  A solution
of 3-14- (E)-3-(3,4-dichloro-phenyl)-acryloyll -7-oxo-[1,41diazepan- 1 -yI}-
propionaldehyde (intermediate 2) (0.1 mmol) in DCE (0.5 ml) was added
to the 5 appropriate amine (0.1 mmol) which are either commercially
available or are described in the intermediate section, followed by a
freshly prepared solution of pyridine-borane complex (25 ul, 8M in
pyridine, 0.2 mmol) and acetic acid (25 ul) in Et0H (0.5 ml). The reaction
was then shaken overnight, concentrated and the residue purified by
preparative HPLC. 10 Example No. Compound Name Amine MS: (MI-Er)
225 (rac,trans)-1- RE)-3-(3,4- Dichloropheny1)-acryloyll -4- [3-(3-
hydroxy-2-methyl-piperidin-l-y1)- propyl] - 11,41diazepan-5-one (rac,
trans)-2-methylpiperidin-3-ol (intermediate 87) 468.2 



226 (rac,cis)-1-[(E)-3-(3,4-Dichloropheny1)-acryloyll-4-[3-(3-hydroxy-2-
methyl-piperidin-1-y1)-propyl][1,4]diazepan-5-one (rac,
cis)-2-methylpiperidin-3-ol (intermediate 88) 468.2 227
(rac)-1-[(E)-3-(3,4-Dichloro-pheny1)- acryloyll-4-l3-(2-hydroxymethyl-
piperidin-1-y1)-propyll - [1,4]diazepan-5- one
(rac)-2-hydroxymethylpiperidine 468.2 228 (rac)-1-
RE)-3-(3,4-Dichloro-phenyl)- acryloyll -4- [3-(3-hydroxymethyl-
piperidin-1-y1)-propyl]-[1,4]diazepan-5- one
(rac)-3-hydroxymethylpiperidine 468.2 229 1-
[(E)-3-(3,4-Dichloro-pheny1)- acryloy11-4-[3-(4-hydroxymethyl-
piperidin-l-y1)-propyl]-[1,4]diazepan-5- 4-hydroxymethylpiperidine 468.2
WO 2007/122103PCT/EP2007/053490 - 130 -  one   230 (rac, trans) -1-
[(E)-3-(3,4-Dichlorophenyl) -acryloyl] -4- [3-(4-fluoro-3- hydro'-piperidin-1
-y1) -propyl] - [1,4] diazepan-5-one 



(rac, trans)-4-Fluoropiperidin-3-o1 (intermediate 89) 472.2 231 (rac, trans)
-1 - [(E)-3-(3,4-Dichtorophenyl) -acryloyl] -4- [3-(3-fluoro-4-
hydroxy-piperidin-1 -y1) -propyl] - [1,4] diazepan-5-one (rac,
trans)-3-Fluoropiperidin-4-ol (intermediate 90) 472.2 232 (rac)-1- RE) -3-(
3,4-Dichloro-phenyl) - acryloyll
-4-13-(3-hydroxy-3-methylpiperidin-l-y1)-propyl] -[1,4] diazepan-5- one
(rac) -3-methylpiperidin-3-ol (intermediate 101) 468.2 233 (rac, cis)-1-
[(E)-3-(3,4-D chlorophenyl) -acryloyl] -4- [3-(3-fluoro-4-
hydroxy-piperidin-l-y1)-propyl] - [1,4] diazepan-5-one (rac, cis)
-3-Fluoropiperidin-4-ol (intermediate 93) 472.3 234 1- RE) -3-(3,4-Dichloro
-phenyl) - acryloyl] -413- [4-(2-methoxy-ethyl) - piperazin-1-yll -propyll -
[1,4] diazepan-5- one 1- (2-Methoxy-ethyl) - piperazine 497.3 235 (rac)-1-
RE) -3-(3,4-Dichloro-phenye - acryloyl] -4- [3-(3-methyl-piperidin- 1-
y1)-propyl] - [1,4]diazepan-5-one (rac) -3-methylpiperidine 452.3 236
(rac)-1- [ (E)-3-(3,4-Dichloro-pheny1)- acryloyl] -4- [3-(3-methoxytnethyl-
piperidin-l-y1) -propyl] -[1,4] diazepan-5- one 



(rac) -3-methoxymethylpiperidine 482.3 237 1-
[(E)-3-(3,4-Dichloro-phenyl)- acryloy11-4- [3-(3-oxo-piperazin-1-y1)-
Piperazin-2-one 453.3  WO 2007/122103PCT/EP2007/053490 - 131 -
propyll- [1,4] diazepan-5-one   238 (rac)-1-[(E)-3-(3,4-Dichloro-phenyl)-
acryloyl] -4- [3-(3-hydroxy-4-methylpiperidin-l-y1)-propyl] - [1,4]
diazepan-5- one (rac)-4-methylpiperidin-3-01 (intermediate 91) 468.3 239
1- [ (E)-3-(3,4-Dichloro-pheny1)- acryloyl] -4- [3- (5-oxo- [1,4] diazepan- 1-
yl) -propyl] - [1,4] diazepan-5-one [1,4] Diazepan-5-one 467.2 240 1- [
(E)-3-(3,4-Dichloro-pheny1)- acryloyll -4- [3- (4-isopropyl-piperazin-1-
y1)-propyl] - [1,4 ] diazepan-5-one 1-Isopropyl-piperazine 481.3 



241 1- [(E)-3-(3,4-Dichloro-pheny1)- acryloyl] -4-
[3-(4-cyclopropyl-piperazin1-y1)-propyl] - [1,4] diazepan-5-one
1-Cyclopropylpiperazine 479.3 242 1- [(E)-3-(3,4-Dichloro-phenyl)-
acryloyl] -4- [3-(4-cyclopentyl-piperazin- 1-y1)-propyl] - [1,4]
diazepan-5-one 1-Cyclopentyl-piperazine 507.3 243
(rac)-1-[(E)-3-(3,4-Dichloro-pheny1)- acryloy1]-4-
[3-(4-hydroxy-3-methylpiperidin-l-y1)-propyI]- [1,4] diazepan-5- one
(rac)-3-methylpiperidin-4-ol (intermediate 94) 468.3 244 [143-14- I
(E)-3-(3,4-Dichloro-pheny1)- acryloy1]-7-oxo- [1,4] diazepan- 1 -ylf -
propy1)-piperidin-4-y1]-carbamic acid methyl ester Piperidin-4-yl-carbam c
acid methyl ester (inteimediate 38) 511.3 245 [143-14- [(E)-3-
(3,4-Dichloro-ph enyI)- acryloy1]-7-oxo- [1,4] diazepan-l-yll - propy1)-piperi
din-4-yl] -methyl-carbamic acid methyl ester Methyl-piperidin-4-ylcarbamic
acid methyl ester (intermediate 39) 525.3  WO
2007/122103PCT/EP2007/053490 



- 132 - 246 ( rac) -1- [ (E) -3-(3,4-Dichloro-phenyl) - acryloyl] -4- [3-
(4-isopropyl-3-methyl- piperazin-1-y1)-propyl] - [ 1,4] diazepari-5- one
(rac) -1 -Isopropyl-2- methyl-piperazine 495.7 247 1-
[(E)-3-(3,4-Dichloro-phenyl)- acryloyl] -4- [3-(4-methoxymethyl-
piperidin-1-y1)-propyl] -[1,4] diazepan-5- one 4-methorymethylpiperidine
482.3  248 (rac)-1- [(E)-3-(3,4-Dichloro-phenyl)- acryloyl] -4-
[3-(3-hydroxymethy1-3- methyl-piperidin-1 -y1) -propyl] - [1,4]
diazepan-5-one ( rac)-( 3-methylpiperidin-3-y1) methanol (intermediate
30) 482.3 249 (rac)-1-[(E)-3-(3,4-Dichloro-pheny1)- acryloyll -4-
[3-(3-methoxymethy1-3- methyl-piperidin-1 -yl) -propyl] - [1,4]
diazepan-5-one ( rac) -3-m ethoxmethyl- y 3-methyl-piper idine
(intermediate 31) 496.3 250 ( rac) -1- [(E)-3-(3,4-Dichloro-phenyl) -
acryloyl] -4- [3-(2-hydroxymethy1-2- methyl-piperidin-1-y1)-propyl] -
[1,4]diazepan-5-one 



( rac) -(2-methylpiperidin-2-y1) methanol (intermediate 34) 482.3 251 (rac)
-1- [(E)-3-(3,4-Dichloro-phenyl)- acryloyl] -4- [ 3-(4-hydrory-6-aza- spiro
(2.5loct-6-y1)-propyll- [1,4] diazepan-5-one ( rac) -6-Aza- spiro [2.5]
octan-4-ol termeate 81) (indi 480.3 252 (rac)-1- RE) -3-
(3,4-Dichloro-pheny1)- acryloyll -4- [3-( 8-hydroxy-5-aza- spiro [2.5]
oct-5-y1)-propyl] - [1,4] diazepan-5-one (rac)-5-Aza- Spiro [2.5] octan-8-ol
(intermediate 98) 480.3  253 ( rac) -1- RE) -3-(3,4-Dichloro-ph enyl) -
acryloyl] -4- [3-(cis-4-hydroxy-3-methylpiperidin -1 -y1) -propyl] - [ 1,4]
diazepan-5- (rac, cis) -3-methylpiperidin -4-01 (intermediate 96) 468.3
WO 2007/122103PCT/EP2007/053490 - 133 -  



one   254 1- [(E)-3-(3,4-Dichloro-phenyl)- acryloyl] -4-
[3-(4-hydroxymethy1-4- methyl-piperidin-l-y1)-propyl I - [1,4]
diazepan-5-one (4-methyl-piperidin-4- yl) methanol (intermediate 32)
482.3 255 (rac)-1- RE)-3-(3,4-Dichloro-pheny1)- acryloyll -4-
[3-(2-hydroxymethy1-2- methyl-pyrrolidin-l-y1)-propy11-
[1,41diazepan-5-one (rac)-2-hydroxymethyl2-methyl-pyrrolidine 468.3 256
(rac)- [143-0- RE)-3-(3,4-Dich1oro-pheny1)-acryloy1]-7-oxo- [1,4]
diazepan1 -y11-propyl) -piperidin-3 -yl] - carbamicacid methyl ester
(rac)-Piperidin-3-yl-carbamic acid methyl ester (intermediate 40) 511.3
257 (rac)-1- RE)-3-(3,4-Dichloro-pheny1)- acryloyl] -4-
[3-(4-hydroxy-3,3-dimethylpiperidin-l-y1)-propyl] - [1,4] diazepan-5- one
(rac)-3,3-dimethylpiperidin-4-ol (intermediate 97) 482.4 258 1-
[(E)-3-(3,4-Dichloro-phenyl)- acryloy11-4- [3-(4-isobutyl-piperazin-1 -
y1)-propyl]-[1,4]diazepan-5-one 1-Isobutyl-pmerazine 495.4 259 1-
[(E)-3-(3,4-Dichloro-phenyl)- acryloyl] -4- [3-((+, cis)-3-hydroxy-4-
methyl-piperidin-1-y1)-propyl] - [1,4]diazepan-5-one 



(+, cis)-4-Methylpiperidin-3-ol (intermediate 85) 468.3 260 1-
[(E)-3-(3,4-Dichloro-phenyl)- actyloyl] -4- [34( -, cis)-3-hydroxy-4-
methyl-piperidin-l-y1)-propyl] - [1,4] diazepan-5-one (-,
cis)-4-Methylpiperidin-3-ol (intermediate 86) 468.3 261 1- [
(E)-3-(3,4-Dichloro-pheny1)- acryloyl] -4- [3-((+)-4-hydroxy-6-azaspiro
[2.5] oct-6-y1)-propyll - spiro [2.5] octan-4-ol 480.3  WO
2007/122103PCT1EP20071053490 - 134 -  [1,4] diazepan-5-one
(intermediate 82)  262 1- [(E)-3-(3,4-Dichloro-pheny1)- acryloyl] -4- [34( -)
-4-hydroxy-6-azaspiro [2.5] oct-6-y1) -propyl] - [1,4] diazepan-5-one
(-)-6-Aza- spiro [2.5] octan-4-ol (intermediate 83) 4803 263 (rac)-4-(3-{ 4-
[(E)-3-(3,4-Dichlorophenyl) -acryloyl] -7-oxo- [1,4] diazepan1 -yl]
-propy1)-piperazine-2-carboxylic acid methyl ester 



( rac) -Piperazine-2- carboxylic acid methyl ester 497.3 264 1-
[(E)-3-(3,4-Dichloro-pheny1)- acryloyl] -4- [3-(4-methy1-3-oxo-
piperazin-1-y1)-propyl] - [ 1,4] diazepan-5- one 1 -Methyl-piperazin-2- one
467.3 265 (rac)-(3-14- [ (E) -343,4 -Dichlorophenyl) -acryloyl] -7-oxo- [1,4]
diazepan1 -y11-propyl) -1 -oxa-4,9-diaza- spiro [5.5 ] undecan-3-one (
rac) -1 -Oxa-4,9-diazaspiro [5.5] undecan-3 -one (intermediate 102) 523.4
266 (rac,cis)-1- [(E)-3-(3,4-Dichloro- ph enyl) -acryloyl] -4- [3-(3-hydroxy-4-
hydroxymethyl-piperidin-1 -y1) -propyl] - [1,4] diazepan-5-one ( ra c,cis )
-4- hydroxymethylpiperidin-3-ol (intermediate 47) 484.3 267 (rac,cis) -1 -
[(E) -3-( 3,4-Dichloro- phenyl) -acryloyl] -4- [3- (3-hydroxy-4-
methoxymethyl-piperidin-1-y1)-propyl] - [1,4] diazepan-5-one (rac,cis) -4-
methoxymethylpiperidin-3-ol (intermediate 49) 498.3 268 ( rac,trans )-1 - [
(E) -343,4 -Dichloro- phenyl) -acryloyl] -4- [3-(3-hydroxy-4-
hydroxymethyl-piperidin-l-y1)-propyl] - [ 1,4] diazepan-5-one ( rac,trans
)-4- hydroxymethylpiperidin-3-ol (intermediate 48) 



484.3 269 (rac,cis) -1- [(E)-3-(3,4-Dichloro- phenyl)-acryloyl] -4-
[3-(3-methoxy-4- ( rac,cis) -3- methoxyrnethyl- 498.3  WO
2007/122103PCT/EP2007/053490 - 135 -
hydroxymethyl-piperidin-l-y1)-propyl.] - [1,4] diazepan-5-one piperidin-4-ol
(intermediate 50)  270 (rac,cis) -1- RE) -3- (3,4-Dichloro- pheny1)-acryloyll
-4- [3-(3-hydroxy-4- hydrmrymethy1-4-methyl-piperidin -1 - yl) -propy1.]-
[1,4] diazepan-5-one (rac,cis)-4- hydroxymethy1-4- methyl -piperidin-3-ol
(intermediate 52) 498.3 271 ( rac,trans ) -1 - [ (E)-3-(3,4-Dichloro- phenyl)
-acryloyl] -4- [3- (3-hydroxy-4- hydroxymethy1-4-methyl-piperidin -1 - y1)
-propyl] - [1,4] diazepan-5-one (rac,trans) -4- hydroxymethy1-4-
methyl-piperidin-3 -ol (intermediate 53) 498.3 272 (rac)-1- RE) -3- (
3,4-Dichloro-phenyl) - acryloyl] -4- [3-
(5-hydroxy-2-methylpiperidin-l-y1)-propyl] -[1,4]diazepan-5- one (rac)
-6-methylpiperidin-3-ol (intermediate 66) 468.3 



273 (rac)-1- RE) -3-(3,4-Dichloro-phenyl) - acryloyl] -4- [3- (5-hydroxy-2-
hydroxymethyl-piperidin-1 -y1) -propyl] - [1,4 ] diazepan-5-one
(rac)-6-hydroxymethylpiperidin-3-ol (intermediate 65) 484.3 274 ( rac) -1 -
[ (E)3 -(3,4-Dichloro-phenyl) - acryloyl] -4- [ 3- (3-hydroxy-4,4-dimethyl-
piperidin-l-y1)-propyl] - [ 1,4] diazepan -5- one ( rac)
-4,4-dimethylpiperidin-3-ol (intermediate 97) 482.3 275  (rac,cis)-1- [ (E)
-3- (3,4-Dichloro- pheny1)-acryloyll -4- [3- (3-methoxy-
tetrahydro-pyran-4-ylamino)-propy1]- [1,4] diazepan-5-one
(rac,cis)-3-Methoxytetrahydro -pyran-4 - ylamine (intermediate 20) 484.2
276 (rac) -1 - RE) -3- (3,4-Dichloro-phenyl) - acryloyl I
-4-13-(3-dimethylamino- piperidin-l-y1)-propy11- [ 1,4] diazepan-5- one (
rac)-3-dimethylaminopiperidine 481.2  WO
2007/122103PCTIEP2007/053490 - 136 - 277 (rac)-1-
[(E)-3-(3,4-Dichloro-phenyl)- acryloyl] -4- [3- (3-dimethylamino-
pyrollidin-l-y1) -propyl] - [ 1,4] diazepan- 5-one
(rac)-3-dimethylaminopyrollidine 467.2 278 (rac)-1-
RE)-3-(3,4-Dichloro-pheny1)- acryloy11-4- [3-(3-diethylamino-
pyrollidin-l-y1)-propyl] -[1,4] diazepan- 5-one 



(rac)-3-diethylaminopyrollidine 495.2 279 (rac,cis)-1-[(E)-3-(3,4-Dichloro-
pheny1)-acryloyll -4- [3-(3-hydroxy-5- methyl-piperidin-1-y1)-propyl ] -
[1,4]diazepan-5-one (rac,cis)-5-methylpiperidin-3-ol (intermediate 75)
468.3                               Examples 280-326 General Procedure for
Examples 280-326 A solution of (rac)-1-[(E)-3-(3,
4-Dichloro-pheny1)-acryloy1]-4-oxiranylmethyl[1,4]diazepan-5-one
(example I66A) (0.1 mmol) in DMA (0.5 ml) was added to the appropriate
amine (0.15 mmol), which are either commercially available or are
described in the intermediate section, and a generous spatula of cesium
carbonate added. The reaction was then shaken overnight at 80 C,
filtered, and directly purifed purified by preparative HPLC. Example No.
Compound Name Amine MS: (Wel 280 ( rac) -1- [(E) -3-(
3,4-Dichloro-phenyl) - acryloy11-4- [2-hydroxy-3-(3-hydroxy-4-
methyl-piperidin- I -y1)-propyl]- [1,4] dia zepan-5-one ( rac) -4-methyl"
piperidin-3-ol (intermediate 91) 484.3  WO
2007/122103PCT/EP2007/053490 - 137 - 281 (rac)-1-
RE)-3-(3,4-Dichloro-phenyl) - acryloyl] -4- [2-hydroxy-3-(3-hydroxy-
piperidin -1-y1) -propyll - [1,4]diazepan-5- one 



(rac) -3- hydroxypiperidine 470.2  282 (rac) -1- [(E) -3-(
3,4-Dichloro-phenyl) - acryloy11-4-
[2-hydro-3-((trans)-3-hydroxy-2-methy1-piperidin-1-y1)-
propy1]-[1,41diazepan-5-one (rac, trans)-2-methylpiperidin-3-ol
(intermediate 87) 484.3  283 (rac)-1- RE)-3-(3,4-Dichloro-phenyl)-
acryloy11 -4- [2-hydroxy-3-(3-methory- piperidin-1-0)-propy11-
[1,4jdiazepan-5- one (rac) -3- methoxypiperidine 484.3  284 (rac) -1-
RE)-3-(3,4-Dichloro-phenyl) - acryloyl] -4- [3-(trans-4-fluoro-3-
hydroxy-piperidin -1-y1) -2-hydroxy- propy11- [ 1,4] diazepan-5-one (rac,
trans) -4-Fluoropiperidin-3-ol (intermediate 89) 488.2 285 1-
RE)-3-(3,4-Dich1oro-pheny1)- acryloyll -4-
[2-hydroxy-3-(4-hydroxypiperidin-1-y1)-propy1] -[ 1,4]diazepan-5- one
Piperidin-4-ol 470.2 286 (rac)1- RE) -3-(3,4-Dichloro-phenyl) - acryloyl ]
-4- [3-(trans-3-fluoro-4- hydroxy-piperidin-1 -y1) -2-hydro- propyll-
[1,4]diazepan-5-one (rac , trans)-3-fluoropiperidin-4-ol (intermediate 90) 



488.3 287 (rac)-1- RE) -3-(3,4-Dichloro-phenyl) - acryloy11-4- [3-
(cis-4-fluoro-3-hydro xy- piperidin-1-y1)-2-hydroxy-propy11-
]1,4]diazepan-5-one (rac, cis)-3-fluoro.. pipe nclin-4-ol (intermediate 93)
488.2 288 (rac) -1 - [ (E) -3- (3,4-Dichloro-phenyl) - acryloy11-4-
[2-hydroxy-3-(3-methylpiperidin-1-y1)-propyl] - [1,4]diazepan-5-
(rac)-3-methylpiperidine 468.3  WO 2007/122103PCTIEP2007/053490 -
138 -  one   289 ( rac) -1 - [(E)-343,4-Dichloro-pheny1)- acryloyl] -4-
[2-hydroxy-343- hydroxymethyl-piperidin-1 -y1) -propyl] - [1,4]
diazepan-5-one ( rac) -3-hydroxymethylpiperidine 484.3 290 ( rac) -1-
[(E)-343,4-Dichloro-pheny1)- acryloy11-4- [2-hydroxy-3(2-
hydroxymethyl-piperidin-1 -y1) -propyl] - [ 1,4] diazepan-5-one
(rac)-2-hydroxymethylpiperidine 



484.3 291 (rac)- (1- [ (E)-343,4-Dichloro-pheny1)- acryloyl] -4-
[2-hydroxy-344- hydroxymethyl-piperidin-1 -y1)-propyl] - [ 1,4 ]
diazepan-5-one Piperidin-4-ol 484.3 292 (rac) -1- [ (E)
-343,4-Dichloro-phenyl) - acryloyl] -4- [2-hydroxy-3(3-hydroxy-
pyrrolidin-l-y1)-propyl] - [1,4] diazepan- 5-one ( rac)-3-hydroxypyrrolidine
456.2 293 (rac)-1- [(E)-343,4-Dichloro-pheny1)- acryloyl] -4-
[2-hydroxy-3(3- methoxymethyl-piperidin-1 -y1)-propyll - [1,4]
diazepan-5-one ( rac) -3 -methoxymethylpiperidine 498.3 294 ( rac)-
[143-14- RE) -343,4-Dichlorophenyl) -acryloyll -7-oxo- [1,4] diazepan- 1
-yll -2-hydroxy-propyl) -piperidin-4-yll - carbamic acid methyl ester
Piperidin-4-yl-carbamic acid methylester ( inteimediate 38) 527.3 295
(rac)- [143-14- [(E)-343,4-Dichloro-phenyl) -acryloyl] -7-oxo- [1,4]
diazepan1-y11-2-hydroxy-propy1)-piperidin-4-yll - methyl-carbamic acid
methyl ester Methyl-piperidin-4-yl-carbamic acid methyl ester
(intermediate 39) 541.3 296 (rac) -1 - [(E)-3(3,4-Dichloro-phenyl)- acryloyl]
-4- [2-hydroxy-344-isopropyl- 



1-Isopropyl-piperazine 497.4  WO 2007/122103PCT/EP2007/053490 -
139 -  piperazin-l-ye -propyl] - [ 1,4 ] diazepan-5- one   297 (rac)-1- RE)
-3-(3,4-Dichloro-phenyl) - acryloyl 1 -4- [3-(4-cyclopropyi-piperazin-
1-y1)-2-hydroxy-propyl] - [ 1,4] diazepan- 5-one 1-Cyclopropylpiperazine
495.3 298 (rac)-1- [(E)-3-(3,4-Dichloro-phenyl) - acryloy11-4- [3-
(4-cyclopenty1-piperazin1-y1) -2-hydroxy-propyl] - [1,4] diazepan5-one
1-Cyclopentyl-piperazine 523.4 299 (rac)-1- RE) -343,4 -Dichloro-phenyl) -
acryloyl] -4-12-hydroxy-3- [4-(2- methoxy-ethyl) -piperazin-1-yl] -propyll-
:1,41 diazepan-5-one 1- (2-Methoxy-ethyl) - piperazine 513.4 300 (rac) -1
- RE) -3-(3,4-Dichloro-phenyl) - acryloyl] -4- [2-hydroxy-3-(4-hydroxy-3-
methyl-piperidin-1 -y1) -propy1] - [ 1,4] diazepan-5-one ( rac)
-3-methylpiperidin-4-ol (intermediate 94) 



484.3 301 (rac) -1- RE) -3-(3,4-Dichloro-phenyl) - acryloyl] -4-
[2-hydroxy-3-(4-isopropyl- 3-methyl-pi perazin-1 -y1) -propyl] - [ 1,4]
diazepan-5-one ( rac) -1 -Isopropyl-2- methyl-piperazine 511.3 302
(rac)-1- RE) -3- (3,4-Dichloro-phenyl) - acryloyl] -4-
[2-hydroxy-3-(4-methylpiperazin-1 -y1) -propyl] - [1,4] diazepan-5- one 1
-Methyl-piperazine 469.3 303 ( rac) -1- [ (E)-3-(3,4-Dichloro-pheny1)-
acryloyll -4- [2-hydroxy-3-(3-hydroxy-3- methyl-piperidin-1 -y1) -propyl] - [
1,4] diazepan-5-one (rac)-3-methylpiperidin-3-ol (intermediate 101) 484.3
WO 2007/122103PCT/EP2007/053490 - 140 - 304 (rac)-1-
RE)-3-(3,4-Dichloro-phenyl)- acryloyl] -4- [2-hydroxy-3-(4-
methoxymethyl-piperidin-1 -y1) -propyl] - [1,4] diazepan-5-one
4-methoxymethylpiperidine 498.3 305 (rac)-1-
RE)-3-(3,4-Dichloro-phenyl)- acryloyl] -4- [2-hydro xy-3- (3-
hydroxymethy1-3-methyl-piperid1- yl) -propyl] - [ 1,4] diazepan-5-one 



( rac) -(3-methyl- er pipidin-3-y1) methanol (intermediate 30) 498.3 306
(rac) -1- [(E)-3-(3,4-Dichloro-phenyl)- acryloyl] -4- [2-hydro-3-(3-
methoxymethy1-3-methyl-piperidin- 1- y1)-propyl] - [ 1,4 ] diazepan-5-one
(rac)-3-methoxmethyl- y 3-methyl-piperidine (intermediate 31) 512.3 307
(rac)-1- RE)-3-(3,4-Dichloro-phenyl)- acryloyl] -4- [2-hydroxy
xy-3-(2-hydro-2- hyd roxymethyl-piperidin-1 -y1) -propyll - [ 1,4]
diazepan-5-one ( rac) -(2-methylpiperidin-2-y1) methanol (intermediate
34) 498.3 308 (rac)-1- RE)-3-(3,4-Dichloro-phenyl) - acryloyll -4-
[2-hydroxy-34 cis-4- hydroxy-2-hydroxymethyl-piperidin-1- yl) -propyl] - [
1,4] diazepan-5-one ( rac,cis) -2- hydroxymethylpiperidin-4-ol
(intermediate 45) 500.3  309 (rac)-1- [(E)-3- (3,4-Dichloro-phenyl) -
acryloyl] -4- [2-hydroxy-3- (4-hydroxy-6- aza-spiro [2.5] oct-6-y1)-propyl] -
[1,4] diazepan-5-one (rac)-6-Aza- 



spiro [2.5] octan-4-ol (intermediate 81) 496.5  310 (rac)-1- [
(E)-3-(3,4-Dichloro-pheny1)- acryloyl] -4- [2-hydroxy-3- (4-hydroxy-3-
hydroxymethyl-piperidin-l-y1) -propyl] - [1,4] diazepan-5-one ( rac)
-3-hydroxymethylpipern-4-o1 (intermediate 35) 500.5  311
(rac)-1-[(E)-3-(3,4-Dichloro-pheny1)- acryloyl] -4-
[2-hydroxy-3-(4-hydroxy-3- methoxymethyl-piperidin -1 -y1) -propyl] -
(rac)-3-methoxymethylpiperidin-4-ol (intermediate 35) 514.5  WO
2007/122103PCT/EP2007/053490 - 141 -  [1,4] diazepan-5-one   312 (
rac) -1- RE) -3-(3,4-Dichloro-ph enyl) - acryloyll -4-
[2-hydroxy-3-(4-methoxy-3- methoxymethyl-piperid in-1 -y1) -propyl] -
[1,4]diazepan-5-one (rac)-4-methoxy-3- methoxymethylpiperidine
(intermediate 37) 528.5 313 (rac)1- [ (E)-3-(3,4-Dichloro-pheny1)- acryloyl]
-4- [2-hydroxy-3-( trans-4- hydroxy-2-hydroxymethyl-piperidin- 1- yl)
-propyl] -[1,4] diazepan-5-one 



( rac,trans) -2- hydroxymethylpiperidin-4-ol (intermediate 46) 500.5 314
(rac) -N- [ 1-(3-{ 4- [ (E) -3-(3,4-Dichlorophenyl) -acryloyl] -7-oxo- [ 1,4]
diazepan- I -yll -2-hydroxy-propy1)-piperidin-4 -yl] - acetamide N-Piperidi
n-4-ylacetamide 511.5 315 (rac)-1- RE) -3-(3,4-D chloro-phenyl) - acryloyl
1 -4- [2-hydroxy-3-(trans-3- hydroxy-4-methyl-piperidin-l-y1)- propyl] - [1,4
] diazepan-5-one ( rac,trans ) -4-methylpiperidin-3-ol (intermediate 100)
484.5 316 ( rac) -1 - [ (E)-3-(3,4-Dichloro-phenyl) - acryloyl] -4-
[2-hydroxy-3-(trans-4- hydroxy-3-methyl-piperidin-1 -y1) - propyll- [1,4]
diazepan-5-one (rac,trans) -3-methylpiperidin-4-ol (intermediate 95) 484.5
317 (rac)l- RE) -3-(3,4-Dichloro-phenyl) - acryloyl] -4-
[2-hydroxy-3-(8-hydroxy-5- aza-spiro [ 2.5] oct-5-y1) -propyll - [1,4]
diazepan-5-one (rac)-5-Aza- spiro [ 2.5] octan-8-ol (intermediate 81) 496.3
318 (rac) -1 - [3-(3,4-Dichloro-pheny1)- acryloyl] -4- [2-hydroxy-34 cis-4-
hydroxy-3-methyl-piperidin-1 -y1) - propyl 1 - [ 1,4] diazepan-5-one
(rac,cis)-3-methylpiperidin -4-ol (intermediate 96) 484.3 319 



( rac) -1 - RE) -3-(3,4-Dich1oro-phenyl) - acryloyl] -4- [2-hydroxy-3- (4-
(4-methyl-pipendm-4- yl) methanol 498.3  WO
2007/122103PCT/EP2007/053490 - 142 -
hydroxymethy1-4-methyl-piperidin-1- yl) -propyl] - [1,4] diazepan-5-one
(intermediate 32)  320 (rac)-1- RE)-3-(3,4-Dichloro-pheny1)- acryloyll
-4-12-hydroxy-3- [ (2-hydroxyethyl)-methyl-amino]-propy11-
[1,4]diazepan-5-one 2-Methylamino-ethanol 444.3 321 (rac)-1-
RE)-3-(3,4-Dichloro-pheny1)- acryloy11 -4- (3- [ethyl- (2-hydroxy-ethyl) -
amino1-2-hydroxy-propylf - [1,4] diazepan-5 -one 2-Ethylamino-ethanol
458.3 322 (rac)-1- [3-(3,4-Dichloro-phenyI)- acryloyl] -4- [2-hydroxy-3- (2-
hydroxymethy1-2-methyl-pyrrolidin-1- yl) -propyl] - [1,4] diazepan-5-one
(rac)-2-hydroxymethyl2-methyl-pyrrolidine 484.3 323 (rac)- [1-(3-14-
[(E)-3-(3,4-Dichloro-phenyl) -acryloyll -7-oxo- [1,4] diazepan- 



1 -y11-2-hydrox-y-propy1)-piperidin-3 -yl] - carbamic acid methyl ester
(rac)-Piperidin-3-yl-carbamic acid methyl ester (intermediate 40) 527.3
324 (rac)-1-[(E)-3-(3,4-Dichloro-pheny1)- acryloy1]-4-
[2-hydroxy-3-(4-hydroxy3,3-dimethyl-piperidin -1 -y1) -propyl ] -
[1,4]diazepan-5-one (rac)-3,3-dimethylpiperidin-4-ol (intennediate 97)
498.3 325 (rac)-1- [3-(3,4-Dichloro-pheny1)- acryloyl] -4-
[2-hydroxy-3-(4-isobutylpiperazin-1-y1)-propyl]- [ 1,4] diazepan-5- one
1-Isobutyl p perazine 511.4 326 (rac)-1- RE)-3-(3,4-llichloro-phenyl)-
acryloyll -4- ]2-hydroxy-3-(1-oxa-8-azaspiro[4.51dec-8-y1)-propy1]-
[1,4]diazepan-5-one 1-Oxa-8-aza- spiro [4.5]decane (intermediate 27)
510.3  WO 2007/122103PCT/EP2007/053490 - 143 - Examples 327-335
General Procedure for Examples 327-335 A solution of 1-
[(E)-3-(3,4-Dichloro-phenyl)-acryloyl]
-4-(R)-1-oxiranylmethyl[1,4]diazepan-5-one (example 167C) (0.1 mmol) in
DMA (0.5 ml) was added to the appropriate amine (0.15 mmol), which are
either commercially available or are described in the intermediate section,
and a generous spatula of cesium carbonate added. The reaction was
then shaken overnight at 80C, filtered, and directly puffed purified by
preparative EIPLC. Example No. Compound Name Amine 



MS: (MN') 327 1- [(E)-3-(3,4-Dichloro-pheny1)- acryloy11-4-
[(S)-2-hydroxy-3-((-)-4- hydroxy-6-aza-spiro[2.5]oct-6-y1)- propyll - [1,4]
diazepan-5-one (-)-6-Azaspiro[2.5]octan-4-ol (intermediate 83) 496.3 328
1- [(E)-3-(3,4-Dichloro-phenyl)- acryloy1]-4- [(S)-2-hydroxy-3-(cis-3-
hydroxy-4-hydroxymethyl-piperidin-1- yl) -propyl] - [1,4] diazepan-5-one
(rac,cis)-4- hydroxymethylpiperidin-3-ol (inteimediate 47) 500.3 329 1-
[(E)-3-(3,4-Dichloro-pheny1)- acryloy1]-4-[(S)-2-hydroxy-3-(cis-3-
hydroxy-4-methoxymethyl-piperidin-1- yl) -propyl] -[1,4] diazepan-5-one
(rac,cis)-4- methoxymethylpiperidin-3-ol (intermediate 49) 514.3 330
1-1(E)-3-(3,4-Dichloro-pheny1)- acryloy1]-4-[(S)-2-hydroxy-3-((cis)-3-
hydroxy-4-hydroxymethy1-4-methyl-
piperidin-1-y1)-propy11-[1,4]diazepan-5- one (rac,cis)-4-
hydroxymethy1-4- methyl-piperidin-3-ol (intermediate 52) 514.3  WO
2007/122103PCT/EP2007/053490 - 144 - 331 1-
[(E)-3-(3,4-Dichloro-phenyl)acryloy11-4-[(S)-2-hydroxy-3-((trans)-3-
hydroxy-4-hydroxymethy1-4-methyl- piperidin-l-y1)-propyll -
[1,4]diazepan-5- one (rac,trans)-4- hydroxymethy1-4- methyl-piperidin-3-ol
, (intermediate 53) 



514.3 332 1-[(E)-3-(3,4-Dichloro-phenyl)acrytoyll -4- [(S)-2-hydrox-y-3-( ( +
)-4- hydroxy-6-aza-spiro[2.5]oct-6-y1)- propy1141,41diazepan-5-one (+
Spiro [2.5]octan-4-o1 (intermediate 82) 496.3 3 33
1-[(E)-3-(3,4-Dichloro-pheny1)- acryloy11-4-[(S)-2-hydroxy-3-(trans-3-
hydroxy-4-hydroxymethyl-piperidin-1- y1)-propyll-[1,41diazepan-5-one
(rac,trans)-4- hydrox-ymethylpiperidin-3-ol (intermediate 48) 500.3  334
1-[(E)-3-(3,4-Dichloro-phenyl)- acryloy1J-4-[(S)-2-hydroxy-3-(3-
hydrory-4,4-dimethyl-piperidin-1-y1)- propyl]-[1,4]diazepan-5-one
(rac)-4,4-dimethylpiperidin-3-ol (ntermediate 84) 498.3 335
1-[(E)-3-(3,4-Dichloro-phenyl)-acryloy11-4-[(S)-2-hydroxy-3-(cis-3-
hydroxy-5-methyl-piperidin-1-y1)- propyl]-[1,4]diazepan-5-one (rac,
cis)-5-methyl-piperidin-3-ol (intermediate 75) 484.3
Examples 336-344 General Procedure for Examples 336-344 5 A solution
of 1-[(E)-3-(3-Chloro-4-fluoro-pheny1)-acryloyll-4-((R)-2-oxiranyl-ethyl)-
[1,4]diazepan-5-one (intermediate 56) (0.1 mmol) in DMA (0.5 ml) was
added to the appropriate amine (0.15 mmol), which are either
commercially available or are described in the intermediate section, and a
generous spatula of cesium carbonate added. The  WO
2007/122103PCT/EP2007/053490 - 145 - reaction was then shaken
overnight at 80 C, filtered, and directly purifed purified by preparative
HPLC. 



Example No. Compound Name Amine MS: (MI-111) 336 1-
[(E)-3-(3-Chloro-4-fluoro-pheny1)- acryloyl ] -4- [ (S)-2-hydroxy-3-( (-)-4-
hydroxy-6-aza-spiro [2.5] oct-6-y1)- propyll- [1,4]diazepan-5-one (-)-6-Aza-
spiro [2.5] octan-4-ol (intermediate 83) 480.3 337 1- [
(E)-3-(3-Chloro-4-fluoro-pheny1)- acryloyl] -4- [ (S)-2-hydroxy-3-(cis-3-
hydroxy-4-hydroxymethyl-piperidin-1- yI)-propyl] -[1,4] diazepan-5-one
(rac,cis)-4- hydroxymethylpiperidin-3-ol (intermediate 47) 484.3 -1 338 1-
[(E)-3-(3-Chloro-4-fluoro-phenyl)- acryloyl] -4- [(S)-2-hydroxy-3-(cis-3-
hydroxy-4-m ethoxymethyl-piperidin-1- y1)-propy1]- [1,4] diazepan-5-one
(rac,cis)-4- methoxymethylpiperidin-3-ol (intermediate 49) 498.3 339 1-
[(E)-3-(3-Chloro-4-fluoro-phenyl)- acryloyll -4- [(S)-2-hydroxy-3-(trans-3-
hydroxy-4-hydroxymethyl-piperidin-1- y1)-propy1]- [1,4] diazepan-5-one
(rac,trans)-4- hydroxymethylpiperidin-3-ol (intermediate 48) 484.3 340 1- [
(E)-3-(3-Chloro-4-fluoro-pheny1)- acryloyl] -4- [(S)-2-hydroxy-3-((cis)-3-
hydroxy-4-hydroxymethy1-4-methyl- piperidin-1-y1)-propyl] -
[1,4]diazepan-5- one (rac,cis)-4- hydroxymethy1-4- 



methyl-piperidin-3-ol . (intermediate 52) 498.3 341 1- [
(E)-3-(3-Chloro-4-fluoro-pheny1)- acryloyl] -4- [(S)-2-hydroxy-3-((trans)-3-
hydroxy-4-hydroxymethy1-4-methylpiperidin-l-y1)-propy1]-[1,4]diazepan-5
- one (rac,trans)-4- hydroxymethy1-4- methyl-piperidine-3-ol (intermediate
53) 498.3  WO 2007/122103PCT/EP2007/053490 - 146 - 342 1-
[(E)-3-(3-Chloro-4-fluoro-phenyl)- acryloy1]-4- 1(8)-2-hydrwry-3-((+)-4-
hydroxy-6-aza-spiro[2.5) oct-6-y1)- propy1]-[1,4]diazepan-5-one
(+)-6-Aza- Spiro [2.5]octan-4-ol (intermediate 82) 4803 343
1-[(E)-3-(3-Chloro-4-fluoro-phenyl)- acryloy1]-4-1(S)-2-hydroxy-3-(3-
hydroxy-4,4-dimethyl-piperidin-1-71)- propyll - [ I ,4]diazepan-5-one
(rac)-4,4-dimethylpiperidin-3-ol (intermediate 84) 482.3 344 1-
[(E)-3-(3-Chloro-4-fluoro-phenyl)- acryloy1]-4- l(S)-2-hydroxy-3-( cis-3-
hydroxy-5-methyl-piperidin-1 -y1)- propyll- [1,4]diazepan-5-one
(rac,cis)-5-methylpiperidin-3-ol (intermediate 75) 468.3  Examples
345-357 



General Procedure for Examples 345-357 A solution of 3-14-[
(E)-3-(3,4-dichloro-pheny1)-acryloy1]-7-oxo-[1,4]diazepan-1-yll - 5
acetaldehyde (intermediate 3) (0.1 mmol) in DCE (0.5 ml) was added to
the appropriate amine (0.1 mmol), which are either commercially available
or are described in the intermediate section, followed by a freshly
prepared solution of pyridine-borane complex (25 ul, 8M in pyridine, 0.2
mmol) and acetic acid (25 ul) in Et0H (0.5 ml). The reaction was then
shaken overnight, concentrated and the residue purified by preparative in
HPLC. Example No. Compound Name Amine MS: (Mir) 345 (rac)-l-
RE)-3-(3,4-Dichloro-phenyl)- acryloy1]-4-[2-(3-dimethylamino-
piperidin-l-y1)-ethyl]-[1,4]diazepan-5- one (rac)-3-dimethylaminopiperidine
469.2  WO 2007/122103PCT/EP2007/053490 - 147 - 346 (rac) -1- [(E)
-3-(3,4-Dichloro-phenyl) - acryloyl] -4- [2- (3-dimethylamino- pyrollidin-1
-y1) -ethyl] - [ 1,4] diazepan -5- one (rac)-3-dimethylaminopyrollidine 453.2
347 (rac)-1- RE) -3- (3,4-Dichloro-phenyl) - acryloyl] -4- [2-
(3-diethylamino- pyrollidin -1-y1) -ethyl] -[1,4] diazepan-5- one ( rac)
-3-diethylaminopyrollidine 481.2 348 



(rac) -1 - [(E)-3- (3,4-Dichloro-phenyl) - acryloyl] -4- [2-
(2-methyl-pyrrolidin- 1 - yl) -ethyl ] - [1,4] diazepan-5-one ( rac)
-2-methylpyrrolidine 424.3 349 (rac)1- RE) -3- (3,4-Dichloro-phenyl) -
acryloyll -4- [2- (trans-2,5-dimethyl- pyrrolidin-1-y1)-ethyl] - [1,4]
diazepan-5- one ( rac,trans) -2,5-dimethylpyrrolidine 438.3 350 ( rac) -1-
RE) -3- (3,4-Dichloro-pheny1)- acryloyl] -4- [2- (2-hydroxymethy1-2 -
methyl-pyrrolidin-l-y1) -ethyl] - [1,4] diazepan-5-one ( rac)
-2-hydroxymethyl2-methyl-pyrrolidine 454.3 351 (rac)- [1-(2-{ 4- RE)-3-
(3,4 -Dichlorophenyl) -acryloyl ] -7-oxo- [ 1,4]diazepan1-y11 -ethyl)
-piperidin-3-yl] -carbamic acid methyl ester ( rac) -Piperidin-3-ylcarbamic
acid methyl ester (intermediate 40) 497.3 352 ( rac) -1 - RE) -3- (3,4
-Dichloro-ph enyl) - acryloyl] -4-f 2- (4-hydroxy-3,3-dimethyl-
piperidin-l-y1)-ethyl] - [1,4] diazepan-5- one (rac)-3,3-dimethyl.
pipendin-4-ol (intermediate 97) 468.3 353 1- [ (E) -3- (
3,4-Dichloro-phenyl) - acryloyl] -4- [2- (4-isobutyl-piperazin-1- yl) -ethyl] -
[1,4] diazepan-5-one 



1-Isobutyl-piperazine 481.3  WO 2007/122103PCTTEP2007/053490 - 148
- 354 (rac)-N-[1-(2-14-[(E)-3-(3,4-Dichloro-phenyl) -acryloyl] -7-oxo- [1,4]
diazepan-1-yll -ethyl) -piperidin-3-y1 ] -acetamide
(rac)-N-Piperidin-3-yl-acetamide 481.3 355 (rac,trans)-1-
RE)-3-(3,4-Dichloropheny1)-acryloy1]-4-I 2-(2-hydroxy-
cyclohexylamino)-ethyl]-[1,4]diazepan- 5-one
(rac,trans)-2-hydroxycyclohexylamine 454.2 356
4-(2-Cyclohexylamino-ethyI)-1-1(E)-3- (3,4-dichloro-phenyl)-acryloy1I-
[1,4]diazepan-5-one cyclohexylamine 454.2 357 (rac,cis)-1-
[(E)-3-(3,4-Dichloro- phenyl) -acryloyll -4- [2-(2-hydroxy-
cyclohexylamino)-ethyl] -[1,4] diazepan- 5-one
(rac,cis)-2-hydroxycyclohexylamine 454.2  Examples 358-381 General
Procedure for Examples 358-381  



A solution of (rac)-1-
(E)-3-(3,4-dichloro-phenyl)-acryloy1]-4-oxiranylmethyl-
51,4Idiazepan-5-one (example 166A) (0.1 mmoI) in DMA (0.5 ml) was
added to the appropriate amine (0.15 mmol), which are either
commercially available or are described in the intermediate section, and a
generous spatula of cesium carbonate added. The reaction was then
shaken overnight at 80 C, filtered, and directly purifed purified by
preparative HPLC. 10 Example No. Compound Name Amine MS: (MW)
358 (rac)-1-[(E)-3-(3,4-Dichloro-pheny1)- acryloyll -4-
[3-hydroxy-4-(4-hydroxy-3- methyl-piperidin-l-y1)-butyll-
3-methylpiperidin-4-ol (intermediate 94) 498.3  WO
2007/122103PCUEP2007/053490 - 149 -  [1,4] diazepan-5-one   359
(rac)-1- RE) -3-(3,4-Dichloro-phenyl) -                            xy-4- acryloyl] -4-
[3-hydro-4-(3-hydro-4- methyl-piperidin-1 -y1)-butyl] - [ 1,4 ]
diazepan-5-one  rac)-4-methylpipendm-3-ol. (intermediate 91) 498.3 



360 (rac) -1- [ (E)-3-(3,4-Dichloro-pheny1)- acryloyl] -4- [3-hydroxy-4-(4-
methoxymethyl-piperidin-1 -y1)-buty1] - [1,4] diazepan-5-one
4-methoxymethylpiperidine 512.3  361 ( rac) -1 -
[(E)-3-(3,4-Dichloro-phenyl) - acryloyl] -4- [3-hydroxy-4-(3-
methoxymethyl-piperidin-1-y1)-buty4] - [1,4] diazepan-5-one (rac)
-3-methoxymethylpiperidine 512.3  362 1- [(E)-3-(3,4-Dichloro-phenyl)-
acryloyl] -4- [3-hydroxy-4-(trans-3- hydroxy-2-methyl-piperidin-1 -y1) -
butyl.] - [1,4]diazepan-5-one (rac, trans) -2-methylpiperidi n-3-o1
(intermediate 87) 498.3  363 ( rac) -1 - [(E)-3-(3,4-Dichloro-phenyl) -
acryloyl] -4- [3-hydroxy-4-(2- hydroxymethy1-2-methyl-piperidin-1 - yl)
-butyl] - [1,4] diazepan-5-one ( rac) -(2-methyl- piperidin-2-y1) -methanol .
(mtermediate 34) 512.3 364 ( rac) - [1-(4-14-1(E) -3-(3,4-Dichlorophenyl)
-acryloyll -7-oxo- [ 1,4] diazepan- 1 -y11-2-hydroxy-buty1) -piperidin-4-yl] -
carbamic acid methyl ester Piperidin-4-yl-carbamic acid methylester
(intermediate 38) 



541.3 365 (rac)-1- RE) -3-(3,4-Dichloro-phenyl) - acryloyl] -4- [4-(
trans-4-fluoro-3- hydroxy-piperidin-1-y1)-3-hydroxy- butyl] - [1,4]
diazepan-5-one (rac, trans)-4-Fluoropiperidin-3-ol (intermediate 89) 502.3
366 (rac) -1 - [(E)-3-(3,4-Dichloro-pheny1)- acryloyl] -4-
[3-hydroxy-4-(4-hydroxy-3- (rac)-3-hydroxymethyl- piperidin-4-ol 514.5
WO 2007/122103PCT/EP2007/053490 - 150 -
hydroxymethyl-piperidin-1-y1)-butyl 1 - [1,4] diazepan-5-one (intermediate
35)  367 (rac)-1- [(E)-3-(3,4-Dichloro-phenyl) - acryloyll -4-
]3-hydroxy-4-(4-hydroxy-3- methoxymethyl-piperidin-1 -yI)-butyl] -
[1,4]diazepan-5-one (rac)-3-methoxymethyl. pipendin-4-ol (intermediate
36) 528.5 368 (rac) -1- [(E)-3-(3,4-Dichloro-phenyl) -
acryloy11-4-[3-hydroxy-4-(4-methoxy-3- methoxymethyl-piperidin-1 -y1)
-butyl] - [1,4] diazepan-5-one (rac)-4-methoxy-3- methoxymethylpiperidine
(intermediate 37) 



542.5 369 (rac)-1- RE)-3-(3,4-Dichloro-phenyl)- acryloyl] -4-
[3-hydroxy-4-(trans-4- hydroxy-2-hydroxymethyl-piperidin - 1- yl) -butyl] - [
1,4] diazepan-5-one ( rac,trans) -2- hydroxymethylpiperidin-4-ol
(intermediate 46) 514.5 370 (rac) -N- [1- (4-14- [ (E) -3-
(3,4-Dichlorophenyl) -acryloyl] -7-oxo- [1,4] diazepan-
1-y11-2-hydroxy-buty1)-piperidin-4-yl] - acetamide
N-Piperidin-4-ylacetamide 525.5 371 (rac)-1- [(E) -3 -(3,4-Dichloro-phenyl)
- acryloyl] -4-13-hyd roxy-4-(trans-3- hydroxy-4-methyl-piperidin -1 -yI)-
butyl] - [ 1,4] diazepan-5-one ( rac,trans) -4-methylpiperidin-3-ol
(intermediate 100) 498.5 372 (rac)-1- [ (E)-3-(3,4-Dichloro-phenyl) -
acryloyl] -4-13-hydroxy-44 trans-4- hydroxy-3-methyl-piperidin-1 -y1)-
butyl] - [1,4] diazepan-5-one ( rac,trans) -3-methylpiperidin-4-ol
(intermediate 95) 498.5 373 (rac) -1- [ (E) -3-(3,4-Dichloro-phenyl) -
acryloyll -4-13-hydroxy-4-(2- methoxymethyl-piperidin-1-y0-butyl] - [1,4]
diazepan -5-one (rac)-2-methoxymethylpiperidine 512.3  WO
2007/122103PCT/EP2007/053490 - 151 - 374 



(rac)- 1- RE)-3-(3,4-Dichloro-pheny1)- acryloyll -4- [3-hydroxy-4- (2-
hydroxymethyl-piperidin-1-14)-buty1] - [ 1,4 ] diazepan-5-one (rac)
-2-hydroxymethylpiperidine 498.3 375
(rac)-1-[(E)-3-(3,4-Dichloro-pheny1)- acryloyl] -4- [3
-hydroxy-4-(2-methylpiperidin-1 -y1) -butyl] -[1,4] diazepan-5 - one
(rac)-2-methy p peridine 482.3 376 (rac)-1-[(E)-3-(3,4-Dichloro-pheny1)-
acryloyl] -4- [3-hydroxy-4- (3-methylpiperidin-1 -y1) -butyl] - [ 1,4]
diazepan-5- one (rac)-3-methylpiperidine 482.3 377 (rac) -1 - RE) -3-
(3,4-Dichloro-phenyl) - acryloyl] -4- [3 -hydroxy-4-
(4-methylpiperidin-1-y1)-butyl] - [ 1,4] diazepan-5- one 4 -methylpiperidine
482.3 378 ( rac) -1 - [ (E) -3 - (3,4-Dichloro-phenyl) - acryloyl] -4-
[3-hydroxy-4- (3- hydroxymethyl-piperidin-1-y1)-butyl] - [ 1,4 ] diazepan-5-
one (rac) -3-hydroxymethylpiperidine 498.3 379 ( rac) -1- [(E) -3- (3,4-Di
chloro-phenyl) - acryloyl ] -4- [3-hydroxy-4- (4-
hydroxymethyl-piperidin-1-y1)-butyl] - [1,4] diazepan-5-one
4-hydroxymethylpiperidine 498.3 380 ( rac) -1 - [(E) -3-
(3,4-Dichloro-phenyl) - acryloyll -4- [3-hydroxy-4- (3-
methoxymethy1-3-methyl-piperid n-1- yl) -butyl] - [1,4] diazepan-5-one 



(rac)-3-methoxymethyl- 3-methyl-piperidine , (mtetmediate 31) 526.4 381
(rac) -1- [ (E) -3- (3,4-Dichloro-phenyl) - acryloyl] -4- [3-hydroxy-4- (2-
hydroxym ethy1-2-methyl-pyrrolidin - 1 - ( rac)-2
-hydroxymethyl2-methyl-pyrrolidine 498.3  WO
2007/122103PCT/EP2007/053490 - 152 -
y1)-buty11-[1,41diazepan-5-one  WO 2007/122103PCT/EP2007/053490 -
153 - Examples 382-409 General Procedure for Examples 382-409
Asolutionof1- [ (E) -3- ( 3-adoro-4-fluoro -phenyl) - acryloy11-44 4- iodo-b
utyl) - [ 1,4] diazepan-5-one (intermediate 99) (0.1 mmol) in DMA (0.5 ml)
was added to the appropriate amine (0.15 mmol), which are either
commercially available or are described in the intermediate section, and a
generous spatula of cesium carbonate and sodium iodide added. The
reaction was then shaken at room termperature for lh, then raised to 80C
for a further lh, filtered, and directly purifed purified by preparative HPLC.
Example No. Compound Name Amine MS: (MK') 382 



1-[(E)-3-(3-Chloro-4-fluoro-pheny1)- acryloyll -4-(4-piperidin-1-yl-buty1)-
11,4Idiazepan-5-one Piperidine 436.3 383 (rac)-1-
[(E)-3-(3-Chloro-4-fluoropheny1)-acryloyl]-4- [4-(3-hydroxypiperidin-l-y1)
-butyl] -[1,4] diazepan-5- one (rac)-piperidin-3-ol 452.3 384 1-
[(E)-3-(3-Chloro-4-fluoro-pheny1)- acryloy1]-4-[4-(4-hydroxy-piperidin-1-
yl)-butyl]- [1,4] diazepan-5-one Piperidin-4-ol 452.3 385
(rac)-1-[(E)-3-(3-Chloro-4-fluoropheny1)-acryloy1]-4-[4-(3-
hydroxymethyl-piperidin-l-y1)-buty1]- [1,4]diazepan-5-one
(rac)-3-hydroxymethylpiperidine 466.3 386 1-
[(E)-3-(3-Chloro-4-fluoro-phenyl)- acryloyI]-4- [4-(4-hydroxymethyl-
piperidin-l-y1) -butyl] -[1,4] diazepan-5- one 4-hydroxymethylpiperidine
466.3  WO 2007/122103PCT/EP2007/053490 - 154 - 387 (rac) -1-
RE)-3-(3-Chloro-4-fluorophenyl) -acryloyl I -4- [442-
hydroxymethy1-piperidin-1-y1)-buty1l - [1,4] diazepan-5-one
(rac)-2-hydroxymethylpiperidine 



466.3  388 (rac, trans)-1- [(E)-3-(3-Chloro-4- fluoro-phenyl) -acryloyl] -4- [4
-(3- hydroxy-2-methy1-piperidin-1-y1)- butyl] - [1,4] diazepan-5-one (rac,
trans) -2-methylpiperidin-3-ol (intermediate 87) 466.3 389 (rac, trans) -1-
[(E)-3-(3-Chloro-4- fluoro-phenyl) -a cryloyl] -4- [4-(4-fluoro-
3-hydroxy-piperidin-l-y1) -butyl] - [1,4] diazepan-5-one (rac,
trans)-4-Fluoropiperidin-3-ol (intermediate 89) 470.3  390 (rac, cis) -1- [
(E)-3-(3-Chloro-4-fluorophenyl) -acryloyl] -4- [4-(3-fluoro-4-
hydroxy-piperidin-l-y1) -butyl] - [1,4] diazepan-5-one (rac, cis)
-3-fluoropiperidin-4-ol (intermediate 93) 470.3 391 (rac) -1-
[(E)-3-(3-Chloro-4-fluorophenyl)-acryloyl] -4- [4-(3-hydro'-3-
methyl-piperidin-1 -y1) -butyl] - [1,4] diazepan-5-one (rac)
-3-methylpiperidin-3-ol (intermediate 101) 466.3 392 (rac)-1- [
(E)-3-(3-Chloro-4-fluorophenyl) -acryloyl] -4- [4-(3-
methomethyl-piperidin-1 -y1) -butyl] - xy 



[1,4] diazepan-5-one ( rac) -3-methoxymethylpiperidine 480.3 393 (rac) -1-
[ (E) -3-( 3-Chloro-4-fluorophenyl) -acryloyl] -4- [4-(3-hydroxy- pyrrolidin-1
-y1) -butyl] - [1,4] diazepan-5- one (rac)-3-hydroxypyrrolidine 438.3  394
(rac, trans)-1- [(E)-3-(3-Chloro-4- fluoro-pheny1)-acryloyl] -4- [4- (3-flu oro-
4-hydroxy-piperidi n-l-y1) -butyl] -  (rac, trans) -3-fluoropiperidin-4-ol
(intermediate 90) 470.3  WO 2007/122103PCT/EP2007/053490 155 -
[1,4] diazepan-5-one   395 (rac)-1-
RE)-3-(3-Chloro-4-fluoropheny1)-acryloyl] -4- [4-(3-methoxy-
piperidin-l-y1)-butyl] - [1,4] diazepan-5- one (rac)-3- methoxypiperidine
466.3 396 1- [ (E)-3-(3-Chloro-4-flu oro-phenyl) - acryloyl] -4-
[4-(4-isopropyl-piperazin-1- y1)-butyl] - [1,4] diazepan-5-one 



1-Isopropyl-piperazine 479.4 397 1- [(E)-3-(3-Chloro-4-fluoro-pheny1)-
acryloyl] -4- [4-(4-cyclopropyl-piperazin-1-y1)-butyl] -[1,4] diazepan-5-one
1-Cyclopropylpiperazine 4773 398 1- ] (E)-3-(3-Chloro-4-fluoro-phenyl) -
acryloyl] -4- [4- (4-cyclopentyl-piperazin- 1-y1)-butyl] -[1,4] diazepan-5-one
1-Cyclopen 1-pmerazine 505.4 399 1- RE)-3-(3-Chloro-4-fluoro-phenyl)-
acryloyl] -4-{4- [4-(2-methoxy-ethyl) - piperazin-l-y11-buty11- [1,4]
diazepan-5- one 1-(2-Methoxy-ethyl)- piperazine 495.4 400
(rac)-1-[(E)-3-(3-Chloro-4-fluoro-pheny1)-acryloyl] -4- [4-(4-hydroxy-3-
methyl-piperidin-l-y1)-buty1]- [1,4] diazepan-5-one
(rac)-3-methyl-piperidin-4-ol (intermediate 94) 4663 401 [1-(4-4- [ (E)-3-
(3-Chloro-4-fluoropheny1)-acryloyll-7-oxo- [1,4]
diazepan1-yll-butyl)-piperidin-4-yll -carbamic acid methyl ester
Piperidin-4-yl-carbac acid rnethylester (intermediate 38) 509.3 402 



[144-14- [ (E)-3-( 3-Chloro-4-fluoro-pheny1)-acryloyl] -7-oxo- [1,4]
diazepan1-yll -butyl)-piperidin-4-yl] -methyl carbamic acid methyl ester
Methyl-piperidin-4-yl-carbamic acid methyl ester (intermediate 39) 523.3
WO 2007/122103PCTIEP2007/053490 - 156 - 403 (rac)-1-
RE)-3-(3-Chloro-4-fluorophenyl) -acryloyl] -4-[4-(4-isopropyl-3-
methyl-piperazin-1-y1) -butyl] - [1,4] diazepan-5-one (rac) -1-Isopropy1-2-
methyl-piperazine 493.4 404 1- [ (E)-3-(3-Chloro-4-fluoro-phenyl) -
acryloylI -4- [4- (4-metharymethyl- piperidin-l-y1) -butyl] -[1,4] diazepan-5-
one 4-methoxymethyIpiperidine 480.4 405 (rac) -1-
[(E)-3-(3-Chloro-4-fluorophenyl) -acryloyl] -4- [4-(3-hydroxy-3-
methyl-piperidin-1 -y1) -butyl] - [1,4] diazepan-5-one (rac)
-(3-methylpiperidin-3-y1) -methanol (intermediate 30) 480.4 406 (rac) -1-
[(E)-3-(3-Chloro-4-fluorophenyl) -acryloyl] -4- [443-
methoxymethy1-3-methyl-pipend1- ye -butyl] -[1,4] diazepan-5-one (rac)
-3-methoxymethyl3-methyl-piperidine (intermediate 31) 494.4 



407 (rac) -1- [(E)-3-(3-Chloro-4-fluorophenyl) -acryloyl] -4- [4-(2-
hydroxymethy1-2-methyl-piperidin- 1- yl) -butyl] - [ 1,4] diazepan-5-one
(rac) -(2-methyl- piperidi n-2-y1) -methanol (intermediate 34) 480.4 408
(rac)-1- [(E)-3-(3-Chloro-4-fluoro- phenyl) -acryloyl] -4-[4- (cis-4-hydroxy-2-
hydroxymethyl-piperidin-1-y1) -butyl] - [1,4]diazepan-5-one (rac,cis) -2-
hydroxymethylpiperidin-4-ol) (intermediate 45) 482.3 409 (rac) -1-1(E)
-3-(3-Chloro-4-fluorophenyl) -acryloyl] -4- [4- (4-hydroxy-3-
methyl-piperidin-1 -y1) -butyl] - [1,4] diazepan-5-one (rac)
-4-methylpiperidin-3-ol (intermediate 91) 466.3  WO
2007/122103PCT/EP2007/053490 - 157 - Examples 410-421  General
Procedure for Examples 410-421  Asolutionof1-
[(E)-3-(4-Chloro-3-11uoro-phenyl)-acryloyll-4-(4-iodo-butyl)-
[1,4]diazepan-5-one (intermediate 57) (0.1 mmol) in DMA (0.5 ml) was
added to the 5 appropriate amine (0.15 mmol), which are either
commercially available or are described in the intermediate section, and a
generous spatula of cesium carbonate and sodium iodide added. The
reaction was then shaken at room termperature for lh, then raised to 80 C
for a further lh, filtered, and directly purifed purified by preparative HPLC.
Example No. Compound Name Amine 



MS: (M1-11-) 410 (rac)-1-[(E)-3-(4-Chloro-3-fluoro-pheny1)-acryloyl] -4-
[4-(cis-3-methoxy4-hydroxymethyl-piperidin-l-y1) -butyl] -
[1,4]diazepan-5-one (rac,cis)-(3-methoxy-piperidin-4-y1)-methanol
(intermediate 50) 496.4 411 (rac)-1-[(E)-3-(4-Chloro-3-fluoro-
pheny1)-acryloy1]-4-[4-(cis-3-hydroxy-4-
hydroxymethy1-4-methyl-piperidin-1- yl) -butyl] -[1,4] diazepan-5-one
(rac,cis)-4- hydroxymethy1-4- methyl-piperidin-3-ol (intermediate 52)
496.4 412 (rac)-1-[(E)-3-(4-Chloro-3-fluoropheny1)-acryloy1]-4-[4-(trans-3-
hydroxy-4-hydroxymethy1-4-methyl- piperidin- 1 -y1) -butyl] - [1,4]
diazepan- 5 - one (rac,trans)-4- hydroxymethy1-4- methyl-piperidin-3-ol
(intermediate 53) 496.4 413 (rac)-1-
RE)-3-(4-Chloro-3-fluoropheny1)-acryloy11-4- [4-(5-hydroxy-2-
methyl-piperidin-l-y1)-butyll- [1,4]diazepan-5-one
(rac)-6methyl-piperidin3-ol (intermediate 66) 466.4 414
(rac)-1-[(E)-3-(4-Chloro-3-fluorophenyl)-acryloy1]-4-[4-(5-hydroxy-2-
hydroxymethyl-piperidin-l-y1) -butyl] - (rac)-6-ydroxymethyl- piperidin-3-ol
482.4  WO 2007/122103PCT/EP2007/053490 - 158 - 



[1,4] diazepan-5-one (intermediate 65)  415 1-
[(E)-3-(4-Chloro-3-fluoro-phenyl)- acryloyl] -4- [4-((+)
-4-hydroxy-6-azaspiro [2.5] oct-6-y1) -butyl] - [1,4] diazepan- 5-one
(+)-6-Aza- spiro [ 2.5] octan-4-o1 , (intermediate 82) 478.4 416 1- RE)
-3-(4-Chloro-3-flu oro-phenyl) - acryloyl] -4- [44( -)-4-hydroxy-6-azaSpiro
[2.5] oct-6-y1) -butyl] - [1,4] diazepan- 5-one (-) -6-Aza- spiro [2.5]
octan-4-ol , (intermediate 83) 478.4 417 ( rac) -1 - RE) -3-(4-Chloro-3-
fluorophenyl) -acryloyl] -4- [442- hydroxymethy1-5-methoxy-piperidin- 1-
yl) -butyl]- [ 1,4] diazepan-5-one ( rac)-(5-methoxy- piperidin-2-y1)
-methanol , (intermediate 67) 496.3 418
(rac)-1-[(E)-3-(4-Chloro-3-fluorophenyl) -acryloyl] -4- [4-(5-hydroxy-2-
methoxymethyl-piperidin-1 -y1) -butyl] - [1,4] diazepan-5-one ( rac)
-6-methoxymethyl- 



piperidin-3-ol , (intermediate 74) 496.4 419 (rac) -1 -
[(E)-3-(4-Chloro-3-fluoro- phenyl) -acryloyl] -4- [4- (cis-3-hydroxy-2-
hydroxymet1"4-piperidin-1 -y1) -butyl] - [1,4] diazepan-5- one (rac,cis) -2-
hydroxymethylpiperidin-3-ol (intermediate 62) 482.3 420 ( rac) -1 - [
(E)-3-(4-Chloro-3-fluorophenyl) -acryloyl] -4- [4-(3-hydroxy-4,4-
dimethyl-piperid in-1-y1)-butyl] - [1,4] - diazepan-5-one ( rac)-4,4-
dimethylpiperidin-3-ol (inteediate 84) 480.3 421 ( rac,cis)-1 - RE)
-3-(4-Chloro-3-fluoro - phenyl) -acryloyl] -4- [4-(3-hydroxy-5-
methyl-piperidin-1-y1)-butyl] - [ 1,4] diazepan-5-one ( rac,cis) -5-methyl- ..
pmeridin-3-ol (intermediate 75) 466.3  WO
2007/122103PCT/EP2007/053490 - 159 -                              Examples
422-490 General Procedure for Examples 422-490 



A solution of 1-
[(E)-3-(3,4-Dichloro-phenyl)-acryloy1]-4-(4-iodo-butyl)-[1,4]diazepan-
5-one (Example 9B) (0.1 mmol) in DMA (0.5 ml) was added to the
appropriate amine 5 (0.15 mmol), which are either commercially available
or are described in the intermediate section, and a generous spatula of
cesium carbonate and sodium iodide added. The reaction was then
shaken at room termperature for 1h, then raised to 80 C for a further th,
filtered, and directly purifed purified by preparative HPLC. Example No,
Compound Name Amine MS: (MIT) 422 1-1(E)-3-(3,4-Dichloro-pheny1)-
acryloy1]-4-14-(4-hydroxymethyl- piperidin-1-y1) -butyl] -[1,4] diazepan-5-
one 4-hydroxymethylpiperidine 482.3 423 1- [(E)-3-(3,4-Dichloro-phenyl)-
acryloyI]-4-[4-(3-methoxymethyl- piperidin-l-y1) -butyl] -[1,4] diazepan-5 -
one (rac)-3-methoxymethy1- piperidine 496.3 424 1- [ (E) -3
-(3,4-Dichloro-ph eny1)- acryloyll -4-14 -(4-hydroxy-piperidin- 1- yl) -butyl]
-[1,4] diazepan-5-one piperidin-4-ol 468.3 425
(rac)-1-[(E)-3-(3,4-Dichloro-pheny1)- acryloy11-4-[4-(3-hydroxymethyl-
piperidin-l-y1)-butyl] - [1,4] diazepan -5- one
(rac)-3-hydrox-ymethylpiperidine 482.3 426 



1- [ (E)-3-(3,4-Dichloro-phenyl)- acryloy1]-4- [4-(4-hydroxymethyl-
piperidin-1 -y1) -butyl] - [ 1,4] diazepan-5 - one 4-hydroxymethylpiperidine
482.3  WO 2007/122103PCT/EP2007/053490 - 160 - 427 (rac) -1- RE)
-3-(3,4-Dichloro-phenyl) - acryloyl] -4- [4- (2-hydroxymethyl- piperidin-1
-y1) -butyl] - [ 1,4] diazepan-5 - one (rac) -2-hydroxymethy1- piperidine
482.3 428 (rac,trans) -1- [(E)3-(3,4-Dichloro- phenyl) -acryloyl] -4-
[4-(3-hydroxy-2- methyl-piperidin-1-y1)-butyl] - [1,4] diazepan-5-one
(rac,trans) -2-methyl- piperidin-3-ol (intermediate 87) 482.3 429 (rac,trans
)-1- [ (E)-3-(3,4-Dichloro- phenyl) -acryloyl] -4-[4-(4-fluoro-3-
hydroxy-piperidin -1 -y1) -butyl] - [1,4] diazepan-5-one
(rac,trans)-4-Fluoro- piperidin-3-ol (intermediate 89) 486.2 430 



(rac,cis)-1- [ (E) -3- (3,4-Dichloro- phenyl) -acryloyl] -4- [4-(3-fluoro-4-
hydroxy-piperidin -1 -y1) -butyl] - [1,4] diazepan-5-one (rac,cis) -3-fluoro-
piperidin-4-ol (intermediate 93) 486.2 431 (rac)-1-
[(E)-3-(3,4-Dichloro-phenyl)- acryloyl] -4-
[4-(3-hydroxy-3-methylpiperidin-1 -y1) -butyl] - [ 1,4] diazepan- 5- one (
rac) -3-methylpiperidin-3-ol (intermediate 101) 482.3 432 (rac) -1-
[(E)-3-(3,4-Dichloro-phenyl)- acryloyl] -4- [4-(3-methoxymethyl-
piperidin-1-y1) -butyl] - [1,4 ] diazepan- 5- one ( rac)
-3-Methoxymethylpiperidine 496.3 433 (rac) -1 -
RE)-3-(3,4-Dichloro-phenyl) - acryloyll -4- [4-(3-hydroicy-pyrrolidin-1- yl)
-butyl] - [ 1,4 ] diazepan-5-one (rac)-Pyrrolidin-3-ol 454.2 434 (rac,trans)
-1- [(E)-3-(3,4-Dichloro- phenyI)-acryloyl] -4- [4-(3-fluoro-4-
hydroxy-piperidin-1 -y1) -butyl] - [1,4] diazepan-5-one (rac,trans) -3-fluoro-
piperidin-4-ol (intermediate 90) 486.2 



WO 2007/122103PCT/EP2007/053490 - 161 - 435
(rac)-1-[(E)-3-(3,4-Dichloro-pheny1)- acryloyl] -4- [4-(3-methoxy-piperidin-
1- y1)-butyl] - [1,4] diazepan-5-one (rac) -3- methorypiperidine 482.3 436
1- RE) -3-(3,4-Dichloro-pheny1)- acryloyl] -4- [4- (4-isopropyl-piperazin-1-
yl) -butyl] - [1,4 ] diazepan-5-one 1-Isopropyl-piperazine 495.3 437 1- [
(E)-3-(3,4-Dichloro-pheny1)- acryloyll -4-
[4-(4-cyclopropyl-piperazin-1-y0-butyl] - [ 1,4 ] diazepan-5-one 1
-Cyclopropylpiperazine 493.3 438 1- [(E)-3-(3,4-Dichloro-phenyl) -
acryloyl] -4- [4-(4-cyclopentyl-piperazin- 1-y1)-butyl] - [1,4]diazepan-5-one
1 -Cyclopentyl-piperazine 521.3 439 1- [ (E) -3- (3,4-Dichloro-pheny1)-
acryloyl] -4-14- [4-(2-methoxy-ethyl) - piperazin-l-yl] -butyl}- [ 1,4 ]
diazepan-5- one 



1 -(2-Methoxy-ethyl) - piperazine 511.3 440 (rac) -1- RE)
-3-(3,4-Dichloro-phenyl) - acryloyll -4-
[4-(4-hydroxy-3-methylpiperidin-l-y1) -butyl] - [ 1,4 ] diazepan-5- one (rac)
-3-methylpiperidin-4-ol (intermediate 94) 482.3 441 [1 -(4-{4- [ (E)
-3-(3,4-Dichloro-phenyl) - acryloyl] -7-oxo- [1,4] diazepan-l-yll -
butyl)-piperidin-4-yl] -carbamicacid methyl ester Piperidin-4-yl-carbamic
acid methylester (intermediate 38) 525.3 442 [144-14-
[(E)-3-(3,4-Dichloro-pheny1)- acryloyl] -7-oxo- [1,4 ] diazepan-1-y1}- butyl)
-piperidin-4-yl] -methyl-carbarnic acid methyl ester
Methyl-piperidin-4-ylcarbamicacidmethyl ester (intermediate 39) 539.3 443
(rac)-1 - RE) -3-(3,4-Dichloro-phenyl) - acryloyl] -4- [4-
(4-isopropyl-3-methyl- piperazin-1 -y1) -butyl] - [ 1,4] diazepan-5- ( rac)-1
-Isopropy1-2- methyl-piperazine 509.3  WO
2007/122103PCUEP2007/053490 - 162 -  one 



444 1- [ (E)-3-(3,4-Dichloro-pheny1)- acryloyl] -4-14- (4-methoxymethyl-
piperidin-1-y1) -butyl] - [1,4] diazepan-5- one 4-methoxymethylpiperidine
496.3 445 (rac)-1- RE)-3-(3,4-Dichloro-phenyl) - acryloyll -4-[4-
(3-hydroxymethy1-3- methyl-piperidin-1 -y1) -butyl] - [1,4] diazepan-5-one
(rac) - (3-methylpiperidin-3-y1) -methanol (intermediate 30) 496.4 446
(rac)-1- RE)-3-(3,4-Dichloro-phenyl)- acryloyl] -4- [4- (3-methoxymethy1-3-
methyl-piperidin-1-y1)-butyl] - 11,4] diazepan-5-one (rac)
-3-methoxyrnethyl3-methyl-piperidine (intermediate 31) 510.4 447 (rac)-1-
[ (E)-3-(3,4-Dichloro-pheny1)- acryloy11 -4- [4- (2-hydroxymethy1-2-
methyl -piperidin-1 -y1) -butyl] - [1,4]diazepan-5-one
(rac)-(2-methylpiperidin-2-y1) -methanol (intermediate 34) 496.3 448 (rac)
- 1- RE) -3-(3,4-Dichloro-phenyl) - acryloyl] -4- [4-
(3-hydroxy-4-methylpiperidin-1 -y1) -butyl] - [1,41diazepan-5- one ( rac)
-4-methylpiperidin-3-o1 (intermediate 91) 482.3 



449 (rac) -1 - ] (E) -3- (3,4-Dichloro-ph enyl) - acryloyl] -4-
i4-(2-methorymethyl- piperidin-1 -y1) -butyl] - [1,41 diazepan-5- one ( rac)
-2-methoxymethylpiperidine 496.4 450 (rac) -1- [ (E) -3-
(3,4-Dichloro-phenyl.)- acryloyl] -4- [4- (4-hydroxy-3-
hydroxymethyl-piperidin-1 -y1) -butyl] - [1,4]diazepan-5-one
(rac)-3-hydroxymethylpiperidin-4-ol (intermediate 35) 498.5 451 ( rac) -1 -
[ (E) -3- (3,4-Dichloro-pheny1)- acryloyl] -4- [4- (4-h.ydroxy-3-
(rac)-3-methoethyl- piperidin-4-ol 512.5  WO
2007/122103PCT/EP2007/053490 - 163 -  methoxymethyl-piperidin-1 -y1)
-butyl ]- [1,4] diazepan-5-one (intermediate 36)  452
(rac)-1-[(E)-3-(3,4-Dichloro-pheny1)- acryloyll -4- [4-(4-methoxy-3-
methoxymethyl-piperidin-1-y1)-butyl] - [1,4] diazepan-5-one
(rac)-4-methoxy-3- methoxymethyl- piperidine (intermediate 37) 526.6 



453 N- [144-14- [(E)-3-(3,4-Dichloro-pheny1)-acryloyl] -7-oxo- [ 1,4]
diazepan- 1-y1}-buty1)-piperidin-4-yl] -a cetamide
N-Piperidin-4-yl-acetamide 509.5 454 ( rac) -1-
[(E)-3-(3,4-Dichloro-phenyl) - acryloy11-4- [4-(trans-3-hydroxy-4-
methyl-piperidin-1 -y1)-butyl] - [1,4] diazepan-5-one
(rac,trans)-4-methy1piperidin-3-ol (intermediate 100) 482.5 455 (rac) -1-
[(E)-3-(3,4-Dichloro-phenyl)- acryloy11-4- [4-(trans-4-hyd roxy-3-
methyl-piperidin-1 -y1) -butyl] - [1,41diazepan-5-one (rac,trans)
-3-methylpiperidin-4-ol (intermedate 95) 482.5 456 (rac) -1 -
RE)-3-(3,4-Dichloro-phenyl)- acryloyl] -4- [4-(4-hydroxy-6-aza- spiro [2.5 ]
oct-6-y1) -butyl] -[1,4] diazepan- 5-one (rac) -6-Aza - Spiro [2.5] octan-4-ol
. ( intermediate 81) 494.3 457 (rac) -1- RE)-3-(3,4-Dichloro-phenyl)-
acryloy11-4- [4-(8-hydroxy-5-aza- Spiro [2.51oct-5-y1) -butyl] - [ 1,4 ]
diazepan5-one (rac)-5-Aza- spiro [2.5] octan-8-01 (intermediate 98) 



494.3 458 (rac)-1- RE) -3-(3,4-Dichloro-phenyl) - acryloyl] -4-
[4-(cis-4-hydroxy-3-methyl- piperidin-l-y1) -butyl] - [1,4) diazepan-5- one (
rac,cis) -3-methyl- ...-4-ol pmeridm (intermediate 96) 482.3  459 (rac)-1-
RE) -3-(3,4-Dichloro-phenyl) - acryloyl] -4- [4-(4-hydroxymethy1-4-
(4-methyl-pipendm-4- yl) -methanol 4963  WO
2007/122103PCT/EP2007/053490 - 164 -  methyl-piperidin-1 -y1) -butyl] -
[1,4] diazepan -5-one (intermediate 32)  460 1-
[(E)-3-(3,4-Dichloro-pheny1)- acryloyll -4-14- [(2-hydroxy-ethyl)-
methyl-ammo] -butyl"- [ 1,4 ] diazepan-5- one 2-Methylamino-ethanol
442.3 461 



1- [ (E) -3-(3,4-Dichloro-phenyl) - acryloyl] -4+1- [(2-hydroxy-ethyl)-ethyl-
amino] -butyl}- [ 1,4] diazepan-5-one 2-Ethylamino-ethanol 456.3 462
(rac)-1- RE)-3-(3,4-Dichloro-phenyl)- acryloyl] -4- [4- (2-hydrmcymethy1-2-
methyl-pyrrolidin-1 -y1) -bury!]- [ 1,4] diazepan-5-one ( rac)
-(2-methylpyrrolidin-2-y1) - methanol(intermediate 34) 482.3 463 (rac) -N-
[ 144-14- [(E)-3-(3,4-Dichloro- phenyl) -acryloyl] -7-oxo- [1,4] diazepan-
1-yll-buty1)-piperidin-3-y11-acetamide (rac)
-Piperidin-3-ylcarbamicacidmethyl ester (intermediate 40) 525.4 464 ( rac)
-1 - [(E)-3-(3,4-Dichloro-phenyl) - acryloyll -4-
[4-(4-hydroxy-3,3-dimethylpiperidin-1 -y1) -butyl] - 1,4] diazepan-5- one
(rac)-3,3-dimethylpiperidin-4-ol (intermediate 97) 496.4 465 1 - [ (E)
-3-(3,4-Dichloro-ph eny1)- a cryloyl] -4- [4-(4-isobutyl-piperazin- 1- yl)
-butyl] -[1,4] diazepan-5-one 1-Isobutyl-piperazine 509.4 466 



( rac) -N- [144-14- [(E)-3-(3,4-Dichlorophenyl) -acryloyl] -7-oxo- [1,4]
diazepan-1 -y11 -buty1)-piperidin-3-yll -acetamide (rac)
-N-Piperidin-3-ylacetamide 509.4 467 ( rac) -1- [
(E)-3-(3,4-Dichloro-phenyl) - acryloyl] -4-[4-( 1 -oxa-8-aza- spiro [4.5]
dec-8-yI)-butyl] - [1,4]diazepan-5-one 1-Oxa-8-aza- spiro [4.5] decane
(intermediate 27) 508.4  WO 2007/122103PCTTEP2007/053490 - 165 -
468 (rac)-1-[(E)-3-(3,4-Dichloro-pheny1)- acryloyl] -4- [4-(cis-3-hydroxy-4-
hydroxymethy1-piperidin-1-y1)-butyl] - [1,4] diazepan-5-one (rac,cis)-4-
hydroxynaethylpiperidin-3-ol (intermediate 47) 498.4 469 ( rac) -1- [(E)
-3-(3,4-Dichloro-phenyl) - aciyloyl] -4- [4-(cis-3-hydroxy-4-
methoxymethyl-piperidin-1-y1)-butyl ] - [1,4] diazepan-5-one ( rac,cis)-4-
methoxymethylpiperidin-3-ol (intermediate 49) 512.4 470 ( rac) -1- RE)
-3-( 3,4-Dichloro-phenyl) - acryloyl] -4- [4-(cis-3-methoxy-4-
methoxymethyl-piperidin-1 -y1) -butyl] - [1,4] diazepan-5-one
(rac,cis)-3-methoxy-4- methoxymethylpiperidine (intermediate 51) 526.4
471 



(rac) -1- [(E) -3-(3,4-Dichloro-ph eny1) - acryloyl] -4- [4-(trans-3-hydroxy-4-
hydroxymethyl-piperidin- 1 -y1)-butyl] - [1,4 ] diazepan-5-one (rac,trans)-4-
hydroxymethylpiperidin-3-ol (intermediate 48) 498.4 472 ( rac) -1 -
[(E)-3-(3,4-Dichloro-phenyl) - acryloyl] -4- [4-( cis -3-methoxy-4-
hydroxymethyl-piperidin-1 -y1) -butyl] - [1,4 ] diazepan-5-one
(rac,cis)-(3-methoxy- piperidin-4-ye -methanol . (intermediate 50) 512.4
473 ( rac) -1- [(E) -3- (3,4-Dichloro-pheny1)- acryloy1]-4-
[4-(cis-3-hydrox"7-4- hydrox-ymethy1-4-methyl-piperidin- 1- yl) -butyl] -
[1,4] d iazepan-5-one (rac,cis)-4- hydroxymethy1-4- methyl-piperidin-3-ol
(intermediate 52) 512.4 474 (rac)-1- RE) -3-( 3,4-Dichloro-phenyl) -
acryloyl] -4- [4-(trans-3-hydroxy-4- hydroxymethy1-4-methyl-piperidin- 1-
yl) -butyl] - [1,4] diazepan-5-one ( rac,trans) -4- hydroxymethy1-4-
methyl-piperidin-3-ol (intermediate 53) 512.4 475 (rac) -1 - [(E)
-3-(3,4-Dichloro-phenyl) - acryloyl] -4- [4-(5-hydroxy-2-methy1- piperidin-1
-y1) -butyl] - [1,4] diazepan -5-  ( rac)-6-methylpiperidin-3-ol (intermediate
66) 482.4  WO 2007/122103PCT/EP2007/053490 - 166 -  



one   476 ( rac) -1 - RE) -3-( 3,4-Dichloro-phenyl) - acryloy11-4-
[4-(5-hydroxy-2- hydroxymethyl-piperidin-l-y1) -butyl] - [ 1,4 ]
diazepan-5-one (rac)-6-hydroxymethyl- piperidin-3-ol . (Intermediate 65)
498.4 477 (rac)-1-[(E)-3-(3,4-Dichloro-pheny1)- acryloyl] -4-
[4-(2-hydroxymethy1-5- methoxy-piperidin-l-y1)-butyl] - [1,4]
diazepan-5-one (rac)-(5-methoxypiperidin -2-y1) -methanol. (intermediate
67) 512.3 478 ( rac) -1 - [ (E)-3-(3,4-Dichloro-pheny1)- acryloyl] -4-
[4-(5-hydroxy-4-methoxy-2- methoxymethyl-piperidin-1 -y1) -butyl] -
[1,41diazepan-5-one (rac) -4-methoxy-6- methoxymethylpiperidin-3-ol
(intermediate 68) 542.3 479 ( rac) -1 - RE) -3-( 3,4-Dichloro-phenyl) -
acryloyl] -4- [4-(5-hydroxy-2- methoxymethyl-piperidin-1 -y1) -butyl] - [1,4 ]
diazepan-5-one (rac)-6-methoxymethyl- piperidin-3-ol . (intermediate 63) 



512.3 480 ( rac) -1 - RE) -3-(3,4-Dichloro-phenyl)- acryloyl] -4-
[4-(cis-3-hydroxy-2- hydroxymethyl-piperidin-1 -y1) -butyl] - [1,4] di
azepan-5-one ( rac,cis) -2- hydroxymethylpiperidin-3-ol (intermediate 62)
498.3 481 (rac)-1- [ (E) -3-(3,4-DichIoro-phenyl) - acryloyl] -4-
[4-(4-hydroxy-4,4-dimethyl- piperidin-1 -y1) -butyl] - [1,4]diazepan-5- one (
rac)-4,4-dimethylpiperidin-3-ol (intermediate 84) 496.3 482 ( rac,cis) -1 -
RE) -3- (3,4-Dichlorophenyl) -acryloyll -4- [4-(3-hydroxy- 5 -
methyl-piperidin- 1 -y1)-butyl] - [1,4]diazepan-5-one ( rac,cis)
-5-methylpiperidin-3-ol (intermediate 75) 482.3  WO
2007/122103PCT/EP2007/053490 - 167 - 483 (rac) -N- [
(2RS,4SR,5RS)-1- (4-14- [(B) -3- (3,4-Dichloro-pheny1)-acryloyl]
-7-oxo-[1,4] diazepan-1-y11-buty1)-5-methoxy-2-
methoxymethyl-piperidin-4-yll - acetamide N-( (2RS,4SR,5RS) -5-
Methoxy-2- methoxymethyl-piperidin-4-y1)- acetamide (intermediate 69)
583.3 484 (rac,trans) -1 - [ (E) -3- ( 3,4 -Dichloro- pheny1)-acryloyl] -4- [4-
(5-hydroxy-2- methoxymethyl-piperidin-1-y1)-butyl] - [ 1,4] diazepan-5-one



(rac,trans) -6- methoxymethylpiperidin-3-ol (intermediate 74) 512.3 485 (
rac) -2- [1- (4-{ 4- [ (E) -3- (3,4 -Dichloro-phenyl) -acryloyl] -7-oxo- [ 1,4]
diazepan1-y11-butyl) -6-hydroxymethyl-piperidin3-yloxy] -acetamide (rac)
-2- (6- Hydroxymethyl-piperidin-3-yloxy)- acetamide (intermediate 72)
555.3 486 (rac)-1- RE)-3-(3,4-Dichloro-pheny1)- acryloyl] -4-[4-
(3-hydroxy-2 - methoxymethyl-piperidin-1 -yl) -butyl] - [ 1,4] diazepan
-5-one ( rac)-2-Methoxymethylpiperidin-3-ol (intermediate 73) 512.3 487
(rac)-1- [(E) -3- ( 3,4-D chloro-phenyl ) - acryloyll -4- [ 4-
(5-hydroxy-2-methylpiperidin-l-y1) -butyl] - [1,4] diazepan-5- one
(rac,trans) -6-Methyl- piperidin-3-ol (intermediate 70) 482.3 488 (rac,cis )
-1- RE) -3- (3,4-Dichloro- phenyl) -acrylny11-4- [4- (3-hydroxy- 2-
methoxymethy1-6-methyl-piperidin- yl) -butyl] - [ 1,4 ] diazepan-5-one
(rac,cis)-2- Methoxymethy1-6- methyl-piperidin-3 -ol (intermediate 64)
526.3 489 (rac)-1- RE) -3- (3,4-Dichloro-phenyl) - acryloyl] -4- [4-
(3-hydroxy-2,6-bis- methoxymethyl-piperidin-1 -y1) -butyl] - [ 1,4] diazepan
-5-one (rac)-2,6-Bismethoxymethy1- piperidin-3-ol (intermediate 71) 556.3



WO 2007/122103PCT/EP2007/053490 - 168 - 490
(rac)-1-[(E)-3-(3,4-Dichloro-pheny1)- acryloyl I -4- [4- (3-hydro xy-5-
methoxymethyl-piperidin-1 -y1) -butyl] - [1,4]diazepan-5-one
(rac)-5-Methoxymethylpiperidin-3-ol(intermediate 76) 498.3
Examples 491-494 General Procedure for Examples 491-494 A solution of
3-14- RE)-3-(4-Chloro-3-fluoro-phenyl)-acryloyll -7-oxo- [1,4]diazepan-1- 5
yll-propionaldehyde (intermediate 60) (0.1 mmol) in DCE (0.5 ml) was
added to the appropriate amine (0.1 mmol), which are either commercially
available or are described in the intermediate section, followed by a
freshly prepared solution of pyridine-borane complex (25 ul, 8M in
pyridine, 0.2 mmol) and acetic acid (25 ul) in Et0H (0.5 m1). The reaction
was then shaken overnight, concentrated and the residue purified by
preparative in HPLC. Example No. Compound Name Amine MS: (MW)
491 1-1(E)-3-(4-Chloro-3-fluoro-phenyl)- acryloy11-4- [3-((+,
cis)-3-hydroxy-4- methyl-piperidin-l-y1)-propyll[1,4]diazepan-5-one (+,
cis)-4-Methylpiperidin-3-ol (intermediate 85) 452.3 492 1-
[(E)-3-(4-Chloro-3-fluoro-phenyl)- acryloy11-4-[3-((-, cis)-3-hydroxy-4-
methyl-piperidin-l-y1)-propyll[1,4]diazepan-5-one (-,
cis)-4-Methylpiperidin-3-ol (intermediate 86) 452.3 493 



1- [ (E)-3-(4-Chloro-3-fluoro-pheny1)- acryloyl I -4- [3- ((+)
-4-hydroxy-6-azaspiro[2.5]oct-6-y1)-propyll- [ 1,4]diazepan -5-one
spiro[2.5]octan-4-ol (intermediate 82) 464.3  WO
2007/122103PCT/EP2007/053490 - 169 - 494 1-
RE)-3-(4-Chloro-3-fluoro-phenyl)- acryloyl] -4- [3-((-)-4-hydroxy-6-azaSpiro
[2.5]oct-6-y1)-propyl] - [1,41diazepan-5-one (-)-6-Azaspiro[2.5]octan-4-ol
(intermediate 83) 464.3  Examples 495-498 General Procedure for
Examples 495-498 To a suspension of 4- [34
(-)-4-hydroxy-6-aza-spiro[2.5]oct-6-y1)-propyl] - [1,4]diazepan5-one
dihydrochloride (intermediate 92, 0.1 mmol),
0-(7-azabenotriazol-1-y1)-1,1,3,3- tetramethyluronium
hexafluorophosphate (46 mg, 0.12 mmol), the appropriate carboxylic acid
in DMF (1 ml) was added Et3N (21 ul, 0.15 mmol) and the mixture shaken
for 1h. The reaction was then directly purified by preparative HPLC.
Example No. Compound Name Acid MS: (MH) 495 1-
RE)-3-(3,4-Difluoro-phenyl)- acryloyl] -4- ]3-((-)-4-hydrox-y-6-aza- spiro
[2.51oct-6-y1)-propy1]- [1,4] diazepan-5-one
(E)-3-(3,4-Difluoropheny1)-acrylic acid 



448.4  496 I- f (E)-3-(3-Chloro-pheny1)-acryloyl] -4-
[3-((-)-4-hydroxy-6-aza-spiro [2.5]oct-6- y1)-propyll-[1,4]diazepan-5-one
(E)-3-(3-Chloroenyl phy1)-acric acid 446.4 497 1- [
(E)-3-(5,6-Dichloro-pyridin-3-y1)- acryloyl] -4- [3-((-)-4-hydroxy-6-aza-
spiro [2.5]oct-6-y1)-propyl] - [1,4]diazepan-5-one (Example 12B)
(E)-3-(5,6-Dichloropyridin-3-y1)-acrylic acid 481.3 498 1- [
(E)-3-(4-Chloro-phenyl)-acryloyll -4- [3- ( (-)-4-hydroxy-6-aza-spiro
[2.5]oct-6- (E)-3-(4-Chloropheny1)-acry1ic acid 446.4  WO
2007/122103PCT/EP2007/053490 - 170 -
y4)-propyli-[1,41diazepan-5-one    WO 2007/122103PCT/EP2007/053490
- 171 - 



Examples 499-501 Ge eral Procedure for Examples 499-501 A solution of
(rac)-4,4-dimethyl-piperidin-3-ot hydrochloride (intermediate 84) (0.15
mmol) in DMA (0.5 ml) was added to the appropriate epoxide (0.10 mmol)
and a 5 generous spatula of cesium carbonate added. The reaction was
then shaken overnight at 80C, filtered, and directly purifed purified by
preparative HPLC. Example No. Compound Name Epoxide MS: (MW)
499 (rac)-1- RE)-3-(3,4-Difluoro-phenyl)- acryloyll -4-
[2-hydroxy-3-(3-hydroxy4,4-dimethyl-piperidin-1-y1)-propyl] -
[1,4]diazepan-5-one (rac)-1- [ (E)-3-(3,4- Difluoro-pheny1)- acryloy1]-4-
oxiranylmethyl- [ 1 A]diazepan-5-one (Example 177A) 466.3 500
1-[(E)-3-(3-Chloro-4-fluoro-phenyl)- acryloy11-4- [(R)-3-hydroxy-4-(3-
hydroxy-4,4-dimethyl-piperidin-l-y1)- butyl]-[1,4]diazepan-5-one 1-
RE)-3-(3-Chloro-4- fluoro-pheny1)-acryloyll44(R)-2-oxiranyl-ethyl)-
[1,4]diazepan-5-one (intermediate 56) 496.3 501 1-
[(E)-3-(3,4-Dichloro-pheny1)- acryloy11-4- [(R)-3-hydroxy-4-(3-
hydroxy-4,4-dimethyl-piperidin-l-y1)- butyl]-[1,4]diazepan-5-one 1-
[(E)-3-(3,4-Dichloropheny1)-acryloyll -4- ((R)-2-oxiranyl-ethyl)- [1,4]
diazepan-5-one (Example 172C) 512.3  - 172 -                           Examples
502-505 General Procedure for Examples 502-505  A solution of (rac,
cis)-5-methyl-piperidine-3-ol hydrochloride (intermediate 75) (0.15 mmol)
in DMA (0.5 ml) was added to the appropriate epoxide (0.10 mmol) and a
5 generous spatula of cesium carbonate added. The reaction was then
shaken overnight at 80 C, filtered, and directly purifed purified by
preparative HPLC. 



Example No. Compound Name Epoxide MS: (MW) 502 1-
[(E)-3-(3-Chloro-4-fluoro-pheny1)- acryloy1]-4-[(R)-3-hydroxy-4-(cis-3-
hydroxy-5-methyl-piperidin-l-y1)- butyl]-[1,4]diazepan-5-one 1-
[(E)-3-(3-Chloro-4- fluoro-pheny1)-acryloy1]- 44(R)-2-cuaranyl-ethyl)- [1,4]
d iazepan-5-one (intermediate 56) 482.3 503 1-
[(E)-3-(3,4-Dichloro-pheny1)- acryloy1]-4-[(R)-3-hydroxy-4-(cis-3-
hydroxy-5-methyl-piperidin-l-y1)- butyl] -]1,4]diazepan-5-one 1-
[(E)-3-(3,4-Dichloropheny1)-acryloy1]-4- ((R)-2-cutiranyl-ethyl)- [1,4]
diazepan-5-one (Example 172C) 498.3 504
(rac)-1-[(E)-3-(3,4-Difluoro-pheny1)- acyloy1]-4-[2-hydroxy-3-(cis-3-
hydroxy-5-methyl-piperidin-1-y1)- propy1]-[1,4]diazepan-5-one (rac)-1- [
(E)-3-(3,4- Difluoro-pheny1)- acryloy1]-4- oxiranylmethyl- [1,4]
diazepan-5-one (Example 177A) 452.3 505
(rac)-1-[(E)-3-(3,4-Difluoro-pheny1)- acryloy1]-4-[3-hydroxy-4-(cis-3- (rac)-
I- RE)-3-(3,4- Difluoro-phenyl)- 466.3  WO
2007/122103PCT/EP2007/053490 - 173 -  



hydrox-y-5-methyl- piperidin- 1 -ye - acryloyl] -4- (2-oxiranyl-   butyl] -[1,4]
diazepan-5-one ethyl) - [1,4 ] diazepan-5- one (intermediate 58)   5
Example A Film coated tablets containing the following ingredients can be
manufactured in a conventional manner: Ingredients Per tablet     Kernel:
Compound of formula (I) 10.0 mg 200.0 mg Microcrystalline cellulose 23.5
mg 43.5 mg 



' Lactose hydrous - 60.0 mg 70.0 mg Povidone K30 12.5 mg 15 0 ma 0
Sodium starch glycolate 12.5 mg 17.0 mg Magnesium stearate 1.5 ma -0
4.5 mg (Kernel Weight) 120.0 mg 350.0 mg Film Coat:   Hydroxypropyl
methyl cellulose 3.5 mg 7.0 mg Polyethylene glycol 6000 0.8 mg 



1.6 mg Talc 1.3 mg 2.6 mg Iron oxyde (yellow) 0.8 mg 1.6 mg Titan
dioxide 0.8 mg 1.6 mg  The active ingredient is sieved and mixed with
microcristalline cellulose and the mixture 10 is granulated with a solution
of polyvinylpyrrolidon in water. The granulate is mixed with sodium starch
glycolate and magesiumstearate and compressed to yield kernels of 120
or 350 mg respectively. The kernels are lacquered with an aqueous
solution / suspension of the above mentioned film coat.  WO
2007/122103PCT/EP2007/053490 - 174 - Example B Capsules containing
the following ingredients can be manufactured in a conventional manner:
Ingredients Per capsule   Compound of formula (I) 25.0 mg Lactose 



150.0 mg Maize starch 20.0 mg Talc 5.0 mg  5 The components are
sieved and mixed and filled into capsules of size 2. Example C Injection
solutions can have the following composition: Compound of foiula (I) 3.0
mg Polyethylene Glycol 400 150.0 mg Acetic Acid q.s. ad pH 5.0 Water
for injection solutions Ad 1.0 ml  The active ingredient is dissolved in a
mixture of Polyethylene Glycol 400 and water for 10 injection (part). The
pH is adjusted to 5.0 by Acetic Acid. The volume is adjusted to 1.0 ml by
addition of the residual amount of water. The solution is filtered, filled into
vials using an appropriate overage and sterilized. Example D    Soft
gelatin capsules containing the following ingredients can be manufactured
in a 15 conventional manner:  - 175 - Capsule contents  



Compound of formula (I) 5.0 mg Yellow wax 8.0 mg Hydrogenated Soya
bean oil 8.0 mg Partially hydrogenated plant oils 34.0 mg Soya bean oil
110.0 mg Weight of capsule contents 165.0 mg Gelatin capsule  Gelatin
75.0 mg Glycerol 85 % 32.0 mg Ka on 83 8.0 mg (dry matter) Titan
dioxide 0.4 mg Iron oxide yellow 1.1 mg  



The active ingredient is dissolved in a warm melting of the other
ingredients and the mixture is filled into soft gelatin capsules of
appropriate size. The filled soft gelatin capsules are treated according to
the usual procedures. 5 Example E Sachets containing the following
ingredients can be manufactured in a conventional manner: Compound of
formula (I)50.0 mg Lactose, fine powder1015.0 mg  - 176 - Microcnstalline
cellulose (AVICEL PH 102) 1400.0 mg Sodium carboxymethyl cellulose
14.0 mg Polyvinylpyrrolidon K 30 10.0 mg Magnesiumstea rate 10.0 mg
Flavoring additives 1.0 mg  The active ingredient is mixed with lactose,
microcristalline cellulose and sodium carboxymethyl cellulose and
granulated with a mixture of polyvinylpyrrolidon in water. The granulate is
mixed with magnesiumstearate and the flavouring additives and filled 5
into sachets. 10  WO 2007/122103PCT/EP2007/053490 - 177 - Claims 



Compounds of formula (I)  (I) 5 wherein Ais aryl or heteroaryl, said aryl
and said heteroaryl being optionally substituted by one to three
substituents independently selected from the group consisting of halogen,
benzyloxy, heteroaryl-C1-6 alkcnry, C1_6 alkyl, C1-6 alkory and halo
C1_6 alkmry, or said aryl and said heteroaryl being optionally substituted
by C1-6 alkylenedioxy; 10Xis -N(R1)(R2) or -IsVr(R1)(R2)(R7); R1 and R2
are, independently to each other, hydrogen, C1-6 alkyl, C3-6 alkenyl, C3-6
alkynyl, hydrory C2-6 alkyl, C1-6 alkoxy C2-6 alkyl, C3-7 cycloallcyl, C3-7
cycloalkyl C1_6 alkyl, C7_10 bicycloalkyl, phenyl C1_3 alkyl, heteroaryl
C1_3 alkyl, heterocyclyl or heterocyclyl C1-6 alkyl, in which the cycloalkyl
of said C3-7 15cydoalkyl and said C3..7 cycloalkyl C1_6 alkyl, the phenyl
of said phenyl C1-3 alkyl, the heteroaryl of said heteroaryl C1_3 alkyl and
the heterocyclyl of said heterocyclyl and said heterocyclyl C1_6 alkyl are
optionally substituted by one to three substituents independently selected
from the group consisting of Rd; Or 20R` and R2, together with the
nitrogen atom to which they are attached, form heterocycly1 optionally
substituted by one to three substituents independently selected from the
group consisting of Rd, and one of the ring carbon atoms of  WO
2007/122103PCT/EP2007/053490 - 178 - said heterocyclyl formed by le
and R2 being optionally replaced with a carbonyl group; and/or one of the
ring carbon atoms of the heterocyclyl formed by le and le may be a ring
carbon atom of another ring which is C3_7 cycloallcyl or heterocyclyl, one
or  5 two ring carbon atoms of said another ring being optionally replaced
by a carbonyl group, and said another ring being optionally substituted by
C1_6 alkyl;      R3 and R4 are, independently to each other, hydrogen,
hydroxy, Co C1_6 alkoxy, , C3-7 cycloalkyl, C3-7 cycloalkyl C1_6 alkyl,
C1_6 alkoxycarbonyl, 10carboxyl, hydroxy-C1_6 alkyl, C1,6 allcoxy-C1_6
alkyl, halogen or halo C1_6 alkyl; or R3 and R4, together with the carbon
atom to which they are attached, form C3- 7 cycloallcyl or heterocyclyl
optionally substituted by one to three substituents independently selected
from the group consisting of C1-4 alkyl, halo C1-4 alkyl 15and halogen; or
R1 is hydrogen, C1-6 alkyl, C3-6 alkenyl, C3-6 alkinyl, hydroxy C1-6 alkyl,
C1-6 alkoxy C1-6 alkyl, C3-7 cycloalkyl, C3-7 CYCIOalkyl C1-6 alkyl,
C7-10 bicycloalkyl, phenyl C3-3 alkyl, heteroaryl C1-3 alkyl, heterocyclyl
or heterocydyl CIA alkyl, in which the cydoalkyl of said C3-7 cydoalkyl and
said C3-7 cycloalkyl C1-6 



20 alkyl, the phenyl of said phenyl CL-3 alkyl, the heteroaryl of said
heteroaryl CI 3 alkyl and the heterocyclyl of said heterocyclyl and said
heterocyclyl C1_6 alkyl are optionally substituted by one to three
substituents independently selected from the group consisting of Rd;
R3 is hydrogen, C1_6 alkyl, C3_7 cydoalkyl, C3_7 cycloalkyl C1_6 alkyl,
halogen or 25halo C1.6 alkyl; R2 and R4, together with the nitrogen atom
to which It2 is attached, the carbon atom to which It4 is attached and the
C1_2 alkylene between said nitrogen atom and said carbon atom, if any,
form heterocyclyl optionally substituted by one to three substituents
independently selected from the group consisting of C1_6 30alkyl and
fluorine;  179 R2is Ci_6 alkyl; R8, R9, R18, R", R12 and R13 are,
independently to each other, hydrogen, C1-6 alkyl or C3_7 eycloalkyl;
Rd is hydroxy, cyano, NRaRb, halogen, C1,6 alkyl, halo C1..6 alkyl,
hydroxy C1-6 alkyl, CI-6 alkoxy, C16 alkoxy C1.6 alkyl, C3_7 cycloalkyl,
C1..6 alkoxycarbonyl, acyl, - C(0)NRaRb, -NRa-C(0)-Rb, -NRa-C(0)-ORb,
-NRa-C(0)-NRb, -NRa-S02-Rb, -NRd-S02- NRbRe, -0C(0)NRaRb,
-0C(0)0Ra, C1"6 alkylsulfonyl, C1,6 alkylsulfuayl, C1,6 alkylthio, phenyl,
phenyl C1.3 alkyl, heteroaryl, heteroaryl C1..3 alkyl and heterocyclyl, and
the phenyl of said phenyl and said phenyl C1.3 alkyl, the heteroaryl of said
heteroaryl and said heteroaryl C1.3 alkyl, and the heterocyclyl being
optionally substituted by one to three substituents independently selected
from the group consisting of hydroxy, cyano, NRaRb, halogen, C1-6 alkyl.
halo C1..6 alkyl, hydroxy C1,6 alkyl. C1,6 alkoxycarbonyl, acyl, -
C(0)NRallb, -NRd-C(0)-Rb, -NRa-C(0)-ORb. -NRd-C(0)-NRb,
-NRa-S02-Rb, -Nle-S02- NRbRe, -0C(0)NRaRb, -0C(0)0Ra, C1.6
alkylsulfonyl, C1.6 alkylsulfinyl and C1.6 alkylthio, and one or two ring
carbon atoms of the heterocyclyl being optionally replaced with a carbonyl
group; Rd, Rb and R.' are independently hydrogen or C1,6 alkyl;     is an
integer of 0 to 3; m is an integer of 0 to 3: m+n is an integer of 1 to 5; or
pharmaceutically acceptable salts thereof; wherein, unless otherwise
indicated, the termI" means phenyl or naphthyl;  WO
2007/122103PCT/EP2007/053490 - 180 - the term "heterocyclyt" means
non-aromatic mono- or hi-cyclic radicals of four to nine ring atoms in which
one to three ring atoms are heteroatoms independently selected from N, 0
and S(0)n (where n is an integer from 0 to 2), the remaining ring atoms
being C;  the term "heteroaryl" means a monocyclic or bicyclic radical of 5
to 10 ring atoms having 5 one to three ring heteroatoms independently
selected from N, 0, and S, the remaining ring atoms being C; the term
"acyl" means R-C(0)-, in which R is C1_6 alkyl, halo C1..6 alkyl, C37
cycloalkyl or C3-7 cycloatkyl CL,6 alkyl. 2.The compounds according to
claim 1, wherein 10 R3 and R4 are, independently to each other,
hydrogen, C1_6 alkyl, C3-7 cycloalkyl, C3_7 cycloalkyl CI-6 alkyl, halogen
or halo C1_6 alkyl; R8, R9, RH', 1211, le2 and R13 are hydrogen; 



Rd is hydrox-y, cyano, NRaRb, halogen, C1-6 alkyl, halo C1-6 alkyl,
hydroxy C16 alkyl, C1- 6 alkoxy, CI 6 alkoxy C1-6 alkyl, C1-6
alkoxycarbonyl, acyl, -C(0)MeRb, -Nle-C(0)-Rb, - 15 NW-C(0) -OR",
-N-Ra-C(0)-NR", -NW'-s02-R", -Nle-S02-NRbR`, -0C(0)Nn', - 0C(0)01e,
C1_6 alkylsulfonyl, CI 6 alkylsulfinyl, C1-6 alkylthio, phenyl, phenyl C13
alkyl, heteroaryl, heteroaryl C13 alkyl and heterocyclyl, and the phenyl of
said phenyl and said phenyl C1_3 alkyl, the heteroaryl of said heteroaryl
and said heteroaryl C1-3 alkyl, and the heterocyclyl being optionally
substituted by one to three substituents independently 20 selected from
the group consisting of hydroxy, cyano, NIeRb, halogen, C1_6 alkyl, halo
C1- 6 alkyl, hydroxy C1_6 alkyl, C1_6 alkoxycarbonyl, acyl, -C(0)Nab,
-Nr-C(0)-Rb, -NRaC(0)-012", -NW'-c(o) .-NR",-NW'-S02-NRbR`,
-0C(0)NRale, - 0C(0)0R", C1-6 alkylsulfonyl, 6 alkylsulfmyl and C1-6
alkylthio, and one or two ring carbon atoms of the heterocyclyl being
optionally replaced with a carbonyl group. 25 3.The compounds according
to any one of claims 1 and 2, wherein A is phenyl optionally substituted by
one to three substituents independently selected from the group
consisting of halogen, benzyloxy, heteroaryl-C1-6 alkoxy, C1-6 alkyl, C1-6
alkoxy and halo C1_6 alkoxy, or A is phenyl optionally substituted by C1-6
alkylenedioxy.  WO2007/122103PCT/EP2007/053490 - 181 -  4. The
compounds according to any one of claims Ito 3, wherein A is phenyl
substituted by one or two halogen atoms independently selected from the
group consisting of chlorine and fluorine.   5. The compounds according to
any one of claims Ito 4, wherein A is phenyl 5 substituted by two halogen
atoms independently selected from the group consisting of chlorine and
fluorine at its 3,4 or 3,5 position.  6. The compounds according to any one
of claims Ito 5, wherein Xis -N(121)(R2).  7. The compounds according to
claim 6, wherein at least one of It' and R2 is other than hydrogen. 10
8.The compounds according to any one of claims 6 and 7, wherein R. is
hydrogen, CL_6 alkyl, or hydroxy C2-6 alkyl and R2 is C3-7 cycloalkyl,
heterocyclyl, heterocyclyl C1-6 alkyl, C7-10 bicycloalkyl, hydroxy C2-6
alkyl or C1-6 alkoxy C2-6 alkyl, in which the cycloalkyl and the
heterocyclyl of said heterocyclyl and said heterocyclyl C1_6 alkyl are
optionally substituted by one or two substituents independently selected
from the group 15 consisting of C1.6 alkyl, hydroxy, heteroaryl and C
alkoxy.  9. The compounds according to any one of claims 6 to 8, wherein
R.' is hydrogen and R2 is heterocyclyl.  10. The compounds according to
any one of claims 6 to 9, wherein m+n is an integer of 1 or 2. 20 11. The
compounds according to any one of claims 6 to 10, wherein R3, R4, R5
and R6 are hydrogen. 12. The compounds according to claim 6, wherein
R` and R2, together with the nitrogen atom to which they are attached,
form heterocyclyl optionally substituted by one to three substituents
independently selected from the group consisting of Rd, and one of 25 the
ring carbon atoms of said heterocyclyl formed by R' and R2 being
optionally replaced with a carbonyl group; and/or one of the ring carbon
atoms of the heterocyclyl formed by It' and R2 may be a ring carbon atom
of another ring which is C3_7 cycloallcyl or heterocyclyl, one or two ring
carbon atoms of said another ring being optionally replaced by a carbonyl
group, and said 30 another ring being optionally substituted by C16 alkyl. 



WO 2007/122103PCT/EP2007/053490 - 182 -  13. The compounds
according to claim 12, wherein the heterocycly1 formed by le and R2,
together with the nitrogen atom to which they are attached, is a
mono-cyclic radical of five or six ring atoms in which one more ring atom,
in addition to the nitrogen atom, may be a heteroatom independently
selected from N, 0 and S(0)n (where n is an integer 5 from 0 to 2).  14.
The compounds according to any one of claims 12 and 13, wherein the
heterocyclyl formed by le and R2, together with the nitrogen atom to which
they are attached, is piperidyl, pyrrolidinyl, piperazinyl, morpholinyl,
thiomorpholinyl or 1,1-dioxothiomorphlinyl 10 15. The compounds
according to any one of claims 12 to 14, wherein the heterocycly1 formed
by 12.' and R2, together with the nitrogen atom to which they are
attached, is piperidyl or pyrrolidinyl. 16. The compounds according to any
one of claims 12 to 15, wherein the heterocyclyl formed by Ice and R2,
together with the nitrogen atom to which they are attached, is 15 optionally
substituted by one or two substituents independently selected from the
group consisting of hydroxy, phenyl and hydroxy C16 alkyl, and/or one of
the ring carbon atoms of the heterocyclyl formed by 121 and R2 maybe
shared by another ring which is five or six membered mono-cyclic
heterocyclyl, one or two ring carbon atoms of said another ring being
optionally replaced by a carbonyl group. 20 17. The compounds according
to any one of claims 12 to 16, wherein m+n is an integer of 1 to 3.  18. The
compounds according to any one of claims 12 to 17, wherein R3, R4, R5
and R6 are hydrogen.  19. The compounds according to claim 1, which is
251-[(E)-3-(3,4-Dichloro-pheny1)-acryloy1]-4-(4-piperidin-1-yl-buty1)-
[1,4]diazepan-5-one,      1-
[(E)-3-(3-Chloro-4-fluoro-pheny1)-acryloy11-4-(3-piperidin-1-yl-propy1)-
[1,4]diazepan-5-one,  WO 2007/122103PCT/EP2007/053490 - 183 -      1-
[ (E) -3- (4-CI-doro-3-fluoro-phenyl) -acryloyl] -4- (3-piperidin- 1 -yl- propyl)
- [1,4 ] diazepan- 5-one,      8- (3- { 4- [ (E) -3-
(3,4-Dichloro-pheny1)-acryloyl] -7-oxo- [1,4] diazepan-1-yll -
propy1)-1,3,8-triaza-spiro [4.5] decane-2,4-dione, 51- [ (E) -3-
(3,4-Dichloro-pheny1)-acrybyl] -4- [3- (4-hydroxy-4-phenyl-piperidin-l-
y1)-propyl I- [1,4] diazepan-5-one,      ( +/- ) -1 - [ (E) -3-
(3,4-Dichloro-phenyl) -acryloyl] -4- [3- (3-hydroxy-piperidin-l-y1)- propyl] - [
1,4] diazepan-5-one, 



843-14- [ (E) -3- ( 3,4-Dichloro-phenyl) -acryloyl] -7-oxo- [ 1,4] diazepan-1
-y11- to propyl) -1 -oxa-3,8- diaza-spiro [4.5] decan-2-one,      1- [ (E) -3-
(3,4-Dichloro-phenyl) - acryloyl] -4- [3- (tetrahydro-pyran-4 -ylami no ) -
ethyl] - [ 1,4] diazepan-5- one,      (S) -1-
[(E)-3-(3,4-Dichloro-phenyl)-acryloyl] -4- [3-
(2-hydroxymethyl-pyrrolidin1-y1) -ethyl] - [1,4] diazepan-5-one, or 151-
RE) -3- (3,4-Dichloro-pheny1)-acryloyl] -4- (2-pyrrolidin-1 -yl-ethyl) - [1,4]
diazepan-5-one. 20. The compounds according to claim 1, which is      1- [
(E) -3- (3-Chloro-4-fluoro-phenyl) -acryloyl] -4- [3- ( (-, cis)
-3-hydroxy-4-methylpiperidin-1-y1) -propyl] - [1,4] diazepan-5-one, 201- [
(E)-3-(3-Chlor0-4-fluoro-pheny1)-anyloylj -4- [3- (3-hydroxy-4,4-dimethyl-
piperidin-l-y1) -propyl] -[1,4] diazepan-5-one,      (cis) -1- RE) -3- (
3-Chloro-4-fluoro-pheny1)-acryloyll -4- [3- (3
-hydroxy-5-methylpiperidin-l-y1) -propyl] - [1,4 ] diazepan-5-one,         1- [
(E)-3-(3,4-Dichloro-phenyI)-acryloyl] -4- [2-hydroxy-3-(3-hydroxy-4
ethyl-25 piperidin-1-71)-propyl] - [ 1,4 ] diazepan-5-one,  WO
2007/122103PCT/EP2007/053490 - 184 -     1- [ (E)-3
-(3-Chloro-4-fluoro-pheny1)-acryloyl] -4-
[(S)-2-hydroxy-3-(3-hydrory4,4-dimethyl-piperidin-l-y1)-propyl] - [1,4]
diazepan-5-one,     1- RE)-3-(3-Chloro-4-fluoro-phenyl)-acryloy1]-4-
[(S)-2-hydroxy-3-(cis-3- hydroxy-5-methyl-piperidin- 1 -y1)-propyll- [1,4
diazepan-5 -one, 51-1(E)-3-(4-Chloro-3-fluoro-phenyl)-acryloyl] -4- [4-(
(-)-4-hydroxy-6-aza- Spiro [2.5]oct-6-y1)-butyl ]-[1,4] diazepan-5-one,     (
cis)- I- RE)-3-(3-Chloro-4-fluoro-pheny1)-acryloyl] -4-
[4-(3-hydroxy-5-methylpiperidin-1-y1)-butyl] - [1,4] diazepan-5-one,         1-
[(E)-3-(3-Chloro-phenyl)-acryloy11-4- [3-(j-)-4-hydroxy-6-aza-spiro [2.5]
oct-6- 10 y1)-propyl]-[1,4]diazepan-5-one, or     1- [ (E)-3-
(5,6-Dichloro-pyridin-3-y1)-acryloy1]-4- [3-( (-)-4-hydroxy-6-azaspiro [2.5]
oct-6-yI)-propyl] - [1,4] diazepan-5-one. 21. A process for manufacturing
compounds of formula (I)  (I) 15 comprising a step of reacting compounds
of formula (4) 



185  (4) with compounds of formula (5) OH (5) , wherein A, X, R3, R4, R5,
R6, Rs, R9, R10, RI', R12, -13, in and n are as defined in claim I.  22.
Pharmaceutical compositions comprising a compound according to any of
claims 1-20 and a pharmaceutically acceptable excipient.  23. The
compounds according to any of claims 1-20 for use as therapeutic active
substances.  24. The compounds according to any of claims 1-20 for use
as therapeutic active substances for the treatment and/or prophylaxis of
diseases treatable by a CCR-2 receptor antagonist, CCR-3 receptor
antagonist or CCR-5 receptor antagonist.  25. Use of compounds
according to any of claims 1-20 for the preparation of medicaments for the
therapeutic and/or prophylactic treatment of diseases selected from the
group consisting of peripheral arterial occlusive disease, critical limb
ischemia, vulnerable atherosclerotic plaque patients, unstable angina,
congestive heart failure, left ventricular hypertrophy, ischemia reperfusion
injury, stroke, cardiomyopathy, restenosis, rheumatoid arthritis, diabetic
nephropathy, irritable Bowel Disease, Crohns' disease, multiple sclerosis,
neuropathic pain, atherothrombosis and/or burns/ulcers in Diabetes/CLI or
asthma. 
















