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(54) Title: 2-(CYCLIC AMINO)-PYRIMIDONE DERIVATIVES AS TPK1 INHIBITORS

(57) Abstract: A compound represented by the formula (I), an opti-

cally active 1s0mer thereof, or a pharmaceutical acceptable salt thereof
(D wherein R’ represents a hydrogen or the like; R’ represents methyl
group or the like; R % represents a halogen atom or the like; q repre-
sents an integer of 0 to 3; Z, represent nitrogen atom, CH, or the like; R*
represents hydrogen or the like; R’ represents hydrogen or the like; R
represents a substituted alkyloxy and the like; p represents an integer of
0to3; X represents bond CH,, , OXygen atg atom, NH, or the like; any one
or more of R’ andR R’ andR R andR XandR XandR X and
R, and R and R may combine to each other to form a ring, which is
used for preventive and/or therapeutic treatment of a disease caused by
tau protein kinase 1 hyperactivity such as a neurodegenerative diseases
(e.g. Alzheimer disease).
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DESCRIPTION

2- (CYCLIC AMINO) -PYRIMIDONE DERIVATIVES AS TPK1 INHIBITORS

Technical Field

The present invention relates to compounds that are useful as an active
ingredient of a medicament for preventive; and/or therapeutic treatment of diseases
mainly caﬁsed by abnormal activity of tau protein kinase 1, such as neurodegenerative

diseases (e.g. Alzheimer disease).

Baquroﬁnd Art

Alzheimer disease is progressive senile dementia, in which marked cerebral
cortical atrophy is observed due to degeneration of nerve cells and decrease of nerve
cell number. Pathologically, numerous senile plaques and nelyxrv'ofibrillary tangles are
observed in brain. "The number of paﬁients has been increased with the increment of
aged population, and the disease arises a serious social problem. Although various
theories have been proposed, a cause of the diseaSe‘has not yet been elucidated. Rarly
resolution of the cause has been desired.

It has been known that the degree of appearance of two characteristic
pathological changes of Alzheimer disease well correlates to the degree of in'telflectual
dysfunction. Therefore, researches have been conducted from early 1980’s to reveal
‘the cause of the disease through molécular‘level investigaﬁons (')f components of the
two pathological changes. Senile plagues accumulate extracellularly, and 8 amyloid
protein has been elucidated as their main component (abbreviated as “A 8 ” hereinafter
in the specification: Biochem. Biophys. Res. Commun., 120, 885 (1984); EMBO J., 4,
21757 (1985); Proc. Natl. Acad. Sci. USA, 82, 4245 (1985)). In the other pathological
change, i.e., the neurofibrillary tangles, a double-helical filamentous substance called
paired helical filament (abbreviated as “PHF” hereinafter in the specification)

accumulate intracellularly, and tau protein, which is a kind of microtubule-associated
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protein specific for brain, has been revealed as its main component (Proc. Natl. Acad.
Sci. USA, 85, 4506 (1988); Neuron, 1, 827 (1988)).
| Furthermore, on the basis of genetic investigations, presenilins 1 and 2 were
found as causative genes of familial Alzheimer disease (Nature, 375, 7‘54 (1995);
Science, 269, 973 (1995); Nature. 376, 775 (1995)), and it has been revealed that
presence of mutants of presenilins 1 and 2 promotes the secretion of A (Neuron, 17,
1005 (1996); Proc. Natl. Acad. Sci. USA, 9'4, 2025 (1997)). From these results, it is
considered that, in Alzheimer disease, A 8 abnormally accumulates and agglomerates
due to a certain reason, which engages with the formation of PHF to cause death of
nerve cells. It is also expected that extljacellular outflow of glutamic acid and
activation of glutamate receptor responding to the outflow may possibly be important
factors in an early process of the nerve cell death caused By ischemic cerebrovascular
accidents. 7 o
It has been reported that kainic acid treatment that si':iﬁaulates the AMPA
receptor, one of glutamate receptor, increases mRNA of the amyloid precursor protein
(abbreviated as “APP” hereinafter in the specification) as a precursor of A (Societsr
for Neuroscience Abstracts, 17, 1445 (1991)), and ailso promotes metabolism of APP
(The Journal of Neuroscience, 10, 2400 (1990)). Therefore, it has been strongly
suggested that the accumulatiog of AB is involved in cellular death due to ischemic
cerebrovascular disorders. Other diseases in which abnormal accumulation and
agglomeration of A B are observed include, for example, Down syndrome, cere’kl)ral
"bleeding due to solitary cerebral amérloid angiopathy, Lew.y bods.r disease and the like.
Furthermore, as diseases showing neurofibrillary tangles due to the PHF
accumulation, examples include progressive supranuclear palsy, subacute sclerosing
panencephalitic parkinsonism, postencephalitic parkinsonism, pugilistic encephalitis,
Guam parkinsonism-dementia complex, Lewy body disease and the like.
The tau protein is generally composed of a group of related proteins that forms
several bands at molecular weights of 48-65 kDa in SDS-polyacrylamide gel

electrophoresis, and it promotes the formation of microtubules. It has been verified
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that tau protein incorporated in the PHF in the brain suffering from Alzheimer disease
is abnormally phoAsphorylated compared with usual tau protein (J. Biochem., 99, 1807
(1986); Proc. Natl. Acad. Sci. USA, 83, 4913 (1986)). An enzyme catalyzing the
abnormal phosphorylation has been isolated. The protein was namet‘i as tau protein
kinase 1 (abbreviated as “I'PK1” hereinafter in the specification), and its
physicochemical properties have been elucidated (J. Biol. Chem., 267, 10897 (1992)).
Moreover, cDNA of rat TPK1 was cloned from a rat cerebral cortex cDNA library based
ona partial amino acid sequence of TPK1, and its nucleotide sequence was determined
and an amino acid sequence was deduced. As a result, it has been revealed that the
primary structure of the rat TPK1 corresponds to that of the enzyme known as rat
GSK-3 B (glycogen synthase kinase 3 8, FEBS Lett., 325, 167 (1993)).

It has been reported that A 8, the main component of senile plaques, is
neurotoxic (Science, 250, 279 (1990)). However, various theories have beer proposed
as for the reason why A 8 causes the cell death, and any authgﬁtic theory has not yet
been established. Takashima et al. observed that the cell death was caused by A B
treatment of fetal rat hippocampus primary culture system, and then found that the
TPK1 activity was increased by A 8 treatment a"m‘i the cell death by A 8 was inhibited
by antisense of TPK1 (Proc. Natl. Acad. Sci. USA, 90, 7789 (1993); EP616032).

. In view of the foregoing, compoundé which inhibit the TPK1 activity may
possibly suppress the neurotoxicity of A8 and the formation of PHF and inhibfit the
nerve cell death in the Alzheimer disease, thereby cease or defer the progress of the
" disease. The compounds may also Be possibly used as a ﬁledicément for therapeutic
treatment of ischemic cerebrovascular disorder, Down syndrome, cerebral amyloid
angiopathy, cerebral bleeding due to Lewy body disease and the like by suppressing the
cytotoxicity of A 8. Furthermore, the compounds may possibly be used as a
medicament for therapeutic treatment of neurodegenerative diseases such as
progressive supranuclear palsy, subacute sclerosing panencephalitic parkinsonism,
postencephalitic parkinsonism, pugilistic encephalitis, Guam parkinsonism-dementia

complex, Lewy body disease, Pick’s disease, corticobasal degeneration and
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frontotemporal dementia, vascular dementia, traumatic injuries, brain and spinal cord
trauma, peripherai neuropathies, retinopathies and glaucoma, as well as other
diséases such as non-insulin dependent diabetes, obesity, manic depressive illness,
schizophrenia, alopecia, breast cancer, non-small cell lung carcinoma, éhyroid cancer, T
or B-cell leukemia, and several virus-induced tumors.

As structurally similar compounds to the compounds of the present invention
represented by formula (I) described later; the compounds disclosed in the
Internatiénal Publication Nos. WO01/70729, WO03/037888 and W003/027080 are

known. However, these compounds are not enough as medicament in the

pharmacokinetics and so on. .

Disclosure of the Invention

An object of the present invention is to provide compounds useful as an active
ingredient of a medicament for preventive and/or therapeutic tréatment of diseases
such as Alzheimer disease. More specifically, the object is to provide novel compounds
useful as an active ingredient of a medicament that enables radical prevention and/or
treatment of the neurodegenerative diseases such ;s Alzheimer disease by inhibiting
the TPK1 activity to suppress the neurotoxicity of A 8 and the formation of the PHF
and by inhibiting the death of nerve cells.

In order to achieve the foregoing object, the inventors of the present ir}vention
conducted screeﬁings of various compounds having inhibitory activity against the
‘phosphorylation of TPK1. Asa resﬁlt, they found that co.mpouﬁds represented by the
following formula (I) had the desired activity and were useful as an active ingredient of
a medicament for preventive and/or therapeutic treatment of the aforementioned
diseases. The present invention was achieved on the basis of these findings.

The present invention thus provides;

1. A compound represented by the formula (I), an optically active isomer

thereof, or a pharmaceutically acceptable salt thereof:
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wherein each symbol is defined as belowt.

R4 may bé the same or different and represents cyano group or a group represented by
the following formula (II):

‘ A1 4___A1 3_A1 2__ a

wherein’

Al4 represents hydrogen atom, a C1-Ce alkyl group which may be substituted, a C2-Cs
alkenyl group which may be substituted, a Cz-Cs alkynyl group which may be
substituted; a C3-Cr cycloalkyl group which may be substituted,‘a Cs3-C7 cycloalkenyl
group which may be substituted,

a Ce"C1o aryl group which may be substituted, a heterocyclic group which may be
substituted, |

A3 represents bond, oxygen atom or a group represented by the following formula
(I-a): |

N—AT5—A16

/ (I1-a)

wherein Al5 represents bond, C=0, C=S or S(=0)e,

A16 yepresents hydrogen atom, a C1-Ce alkyl group which may be substituted, a C2-Cs
alkenyl group which may be substituted, a Cz2-Cs alkynyl group which may be
substituted, a Cs3-Cr cycloalkyl group which may be substituted, a C3-C7 group
cycloalkenyl which may be substituted, a Cs-C10 aryl group which may be substituted,
or a heterocyclic group which may be substituted,

A2 represents bond, a C1-Cs methylene group, a sulfur atom, C=0, C=8 or S(=0)a,

and A4 and A13 may combine to each other to form a 5 to 7 membered heterocyclic ring;
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X represents bond, oxygen atom, sulfur atom, S=0, S(=0)2, CHz, CHRS, CRSs, or a
group represented,by the following formula (ITID):

:N_AQ_AW—_A“ (I - '

wherein A? represents bond, C=0, C=S, or S(=0)s,

A0 represents bond, oxygen atom or a group represented by the following formula

(I1I-a):

\ |
_aAl7T_a18
NATAT e

wherein A7 represents bond, C=0, C=S, or S(=0)z,

A8 represents represents hydrogen atom, a C1-Cs alkyl group which may be
substituted, a Cz2-Ce alkenyl group which may be substituted, a C2-Cs alkynyl group -
which may be substituted, a Cs-Cr cycloalkyl group which may be substituted, a C3-Cr
group cycloalkenyl which may be substituted, a Cs-C1o aryl grqﬁp which may be
substituted, or a heterocyclic group which may be substituted,

Al represents hydrogen atom, a C1-Ce alkyl group which may be substituted, a C2-Cs
alkenyl group which may be substituted, a Cz"Cs alkynyl group which may be
substituted, a Cs-C7 cycloalkyl group which may be substituted, a Cs-C7 group

cycloalkenyl which may be substituted, or a group represeénted by following formula

(ITI-b):

,—A21A19""(Azo)t (TL-b)

Aso may be the same or different and represents a hydrogen atom, a halogen atom,
nitro group, cyano group, or a group represented by the following formula (III-c):
034_C33__C32__CS1_ (III-¢)

wherein C34 represents hydrogen atom (except when all of C33, (32, and (3! represent
bond), a C1-Cs alkyl group which may be substituted, a Ca-Cs alkenyl group which may
be substituted, a C2-Cs alkynyl group which may be substituted, a C3-Cr cycloalkyl

group which may be substituted, a C3-C7 cycloalkenyl group which may be substituted,
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a Ce-C10 aryl group which may be substituted, a heterocyclic group which may be
substituted,
C33 represents bond, oxygen atom, sulfur atom or a group represented by the following

]

formula (II1-d):

\
—35__r36
/N c™—C I11-9)

wherein C35 represents bond, C=0, C=S, (;r S(=0)e,

(36 represents hydrogen atom, a C1-Ce alkyl group which may be substituted, a C2-Cs
alkenyl group which may be substituted, a C2-Cs alkynyl group which may be
substituted, a Cs-Cr cycloalkyl group which may be substituted, a Cs-C7 cycloalkenyl
group which may be substitqted, a Ce-C10 aryl group which may be substituted, or a
heterocyclic group which may be substituted,

(32 represents bond, C=0, C=8, or S(=0)s,

Cs1 represeﬁts bond, a C1-Cs alkyl group, oxygen atom, sulfur afom or a group
represented by the following formula (III-e):

(3738
/N c—C (I1I-e)

wherein C37 represents bond, C=0, C=S, or S(=0)z,

C88 represents hydrogen atom, a C1-Cs alkyl group which may be substituted, a Cz2-Cs
alkenyl group which may be substituted, a Cz2-Cs alkynyl group which may be [
substituted, a Cs3-Cr cycloalkyl group which may be substituted, a C3-C7 cycloalkenyl
group which may be substituted, a ds'Clo aryl group Whicjfl maf be substituted, or a
heterocyclic group which may be substituted,

and C34 and C33, C34 and (31, C33 and C3! may combine to each other to form 5 to 7
membered heterocyclic ring,

t represents an integer of 1 to 5,

Aig represents bond, a C1-Cs alkylene group,

B represents a Ce-Cio aryl group, or a heterocyclic group,

C represents bond, a Cs-C1o aryl group, or a heterocyclic group,
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Agz1 represents bond or a C1-Cs alkyl group;
R5 may be the same or different and represents a hydrogen atom, a C1-Cs alkyl group

which may be substituted, or a group represented by the following formula awvy:

(R))s—€A)~(CHo)n— -

wherein n represents O or integer of 1 to 3,

A represents a Ce-Ci0 aryl group or a hetérocyclic group,

R7 may bé the same or different and represents a halogen atom, nitro group, ecyano
group, or a group represented by the following formula (IV-a):

c*—c®—Cc*—C'~ va)

wherein C4 represents hydrogen atom(except when all of C8, C2, and C! represent bond),
a Ci-Cs alkyl group which may be substituted, a Cz2-Ce alkenyl group which may be
substituted, a C2-Cs alkynyl group which may be substituted, a C3-Cr cycloalkyl group
which may Be substituted, a Cs-Cr cycloalkenyl group which m@y be substituted,

a Cs-C1o0 aryl group which may be substituted, a heterocyclic group which may be
substituted,

C3 represents bond, oxygen atom, sulfur atom or a group represented by the following

formula (IV-b):

\ R
__(5___6
/N -C c (IV-b)

wherein C5 represents bond, C=0, C=8, or S(=0)s,

C8 represents hydrogen atom, a C1- Ce alkyl group Wh1ch may be substituted, a C2-Cs
alkenyl group which may be substituted, a Cz-Cs alkynyl group which may be
substituted, a Cs-Cr cycloalkyl group which may be substituted, a Cs-Cr cycloalkenyl
group which may be substituted, a Cs-C10 aryl group which may be substituted, or a
heterocyclic group which may be substituted,

C2 represents bond, C=0, C=S8, or S(=0)s,

C! represents bond, a C1-Cs alkyl group, oxygen atom, sulfur atom or a group

represented by the following formula (IV-c):
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\
_ 8 .
/N c—¢C (IV-¢)

wherein C7 represents bond, C=0, C=8, or S(=0)s,

C8 represents hydrogen atom, a C1-Ce alkyl group which may be subst‘ituted, a Cz2-Cs
alkenyl group which may be substituted, a Cz2-Cs alkynyl group which may be
substituted, a C3-C7 cyeloalkyl group which may be substituted, a Cs-Cr cycloalkenyl
group which may be substituted, a CG'CIO‘ aryl group which may be substituted, or a
heterocyciic group which may be substituted,

and C4and C3, C4 and C!, C? and C! may combine to each other to form 5 to 7
'membered heterocyclic ring,

s represents 0 or an integer of 1 to 5,

Ré may be the same or different and represents a halogen atom, nitro group, cyano
group, or a group represented by the following formula (V):

B14___B1 3_B12_B1 1 W)

wherein B14 represents hydrogen atom(except when all of B3, B2, and B ! represent
bond), a C1-Cs alkyl group which may be substituted, a C2-Cs alkenyl group which may
be substituted, a C2-Cs alkynyl group which may b‘e substituted, a C3-Cr cycloalkyl
group which may be substituted, a Cz-Crv eycloalkenyl group which may be substituted,
a CeCio aryl group which may be substitutéd, a heterocyclic group which may be
substituted,

B13 represents bond, oxygen atom, sulfur atom or a group represented by the following
“formula (V-a): o |

N—_R15_R16

NBTEY

wherein B15 represents bond, C=0, C=S or S(=0)z2,

B16 represents hydrogen atom, a C1-Ce alkyl group which may be substituted, a C2-Cs
alkenyl group which may be substituted, a C2-Cs alkynyl group which may be
substituted, a Cs-Cr cycloalkyl group which may be substituted, a Cz-C7 group

cycloalkenyl which may be substituted, a Cs-Ci0 aryl group which may be substituted,



WO 2007/119463 PCT/JP2007/055787

or a heterocyclic group which may be substituted,
B12 represents bond, C=0, C=8, or S(=0)2,
BU represents bond, a C1-C3 methylene group, oxygen atom, sulfur atom or a group

v

represented by the following formula (V-b):
N_Rr17_R18 |
N-B —B

/ (V-b)

wherein B17 represents bond, C=0, C=S o.r S(=0)2;

Bis repreéents hydrogen atom, a C1-Cs alkyl group which may be substituted, a Cz2-Ce
alkenyl group which may be substituted, a C2-Ce alkynyl group which may be

\substituted, a C3-C7 cycloalkyl group which may be substituted, a C3-C7 cycloalkenyl
group which may be substituted, a Cg-Cio aryl group which may be substituted, or a
heterocyclic group which may be substituted;

and B4 and B13, B4 and B!, B8 and B!! may combine to each other to form'a 5to 7
membered heterocyclic ring,

or any two R8, or R5 and R6 may combine to each other to form carbonyl group together

with the carbon atom which the two R8 or R5 and Rébind to ;

p represents an integer of O to 6;

Z represents nitrogen atom, C-H or C-R20;

R20 may be the same or different and repreéents a halogen atom, nitro group, cyano
group, or a group represented by the following formula (VI):

D*—D*—D*-—D" |

wherein D4 represents hydrogen ato'm (except when all of D3, D2, and D! represent

bond), a C1-Cs alkyl group which may be substituted, a C2-Cs alkenyl group which may

be substituted, a Cz2-Cs alkynyl group which may be substituted, a C3-Cr cycloalkyl
group which may be substituted, a C3-C7 cycloalkenyl group which may be substituted,
a Cs-C1o aryl group which may be substituted, a heterocyclic group which may be
substituted,

D3 represents bond, oxygen atom, sulfur atom or a group represented by the following

formula (VI-a):

10
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\
N-D°—D°
/ (VI-a)

Wﬂerein D5 represents bond, C=0, C=8 or S(=0),

D6 represents hydrogen atom, a Ci1-Cs alkyl group which may be subst‘ituted, a Cz-Ce
alkenyl group which may be substituted, a Cz2-Cs alkynyl group which may be
substituted, a Cz-Cr cycloalkyl group which may be substituted, a Cs-C7 cycloalkenyl
group which may be substituted, a Ce'C1o' aryl group which may be substituted, or a
heterocyclic group which may be substituted,

D2 represents bond, C=0, C=S or S(=0)z,

D! represents bond, a C1-Cs methylene group, oxygen atom, sulfur atom, or a group
represented by the following formula (VI-b):

N-D—D®
/ (VI-b)

wherein D7 i‘epresents bond, C=0, C=S or S(=0)s,

D8 represents hydrogen atom, a Ci-Cs alkyl group which may be substituted, a C2-Cs
alkenyl group which may be substituted, a C2-Ces alkynyl group which may be
substituted, a Cs3-C7 cycloalkyl group which may b<‘e substituted, a C3-C7 cycloalkenyl
group which may be substituted, a C¢-Ci0 aryl group which may be substituted, or a
heterocyclic group which may be substituted,

and D4 and D3, D4 and D1, D3 and D! may combine to each other to form 5 to 7 ,
membered heterocyclic ring,

q represents O or an integer of 1 to 3;

R2 represents hydrogen atom, a halogen atom or a C1-Ce alkyl group which may be
substituted;

R3 represents a hydrogen atom, a Ci1-Ciz2 alkyl group which may be substituted, a
C2-C12 alkenyl group which may be substituted, a C2-C12 alkynyl group which may be
substituted, a Cs-Ci2a cycloalkyl group which may be substituted, a C3-Ciz cycloalkenyl
group which may be substituted, a Ceé-C1o0 aryl group which may be substituted, or a

heterocyclic group which may be substituted;

11
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any one or more of Rf and RS, R5 and R4, Ré and R4, X and R5, X and R4, X and RS, and
R6 and R6 may coﬁbine to each other to form a fused or spiro, carbocyelic or
he(;erocyclic ring, together with the ring which contains X, and R5, R4 and Rébind to;
and each symbol satisfies the following provisos (1) to (5):" ‘

(1) when R4 represents a hydrogen atom, X represents bond, or at least one of R5 and RS,
R5 and R4, R8 and R4, X and R5, X and R4, X and RS, and R6é and Ré combine to each
other to form a fused or spiro, carbocyclic' or heterocyclic ring, together with the ring
which coﬁtains X, and R5, R4 and Rébind to;

(2) when X represents a group represented by the formula (III), R4 and RS do not
combine to each other;

(8) when Z represents C-R20 and R? does not represents a hydrogen atom, or when Z
represents C-H or C-R29, g represent a integer of 1 to 3, and R3 does not represents a
hydrogen atom, and R3 does not represents a hydrogen atom, X represents bond, or at
least one of R5 and R6, X and RS, and R® and Ré combine to each dther to form a fused or
spiro, carbocyclic o¥ heterocyclic ring, together with the ring which contains X, and RS,
R% and Rébind to;

(4) when q represents 0, X represents an oxygen a‘tom, and R3 does not represents a
hydrogen atom, a spiro ring does not attach the carbon atom adjacent to X; and

(5) when q represents 0 and X represents CHz, CHRS, CRSz or formula (III), R4
represents a hydrogen atom and at least one of R5 and R6, X and R5, X and RS, and RS
and R8 combine to each other to form a fused, carbocyclic or heterocyclic ring, together
"with the ring which contains X, and ~Rﬁ, R4and R6bind to.‘ |

2. A compound represented by the formula (I), an optically active isomer

thereof, or a pharmaceutically acceptable salt thereof:
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R¢ NNR .
R A )
X R
(R%,

wherein each symbol is defined as below: ‘

R¢ may bé the same or different and represents cyano group or a group represented by
the following formula (II):

A1 4__A1 3__A1 2 a

wherein ' ’

A4 represents hydrogen atom, a C1-Cs alkyl group which may be substituted, a C2-Cs
alkenyl group which may be substituted, a C2-Cs alkynyl group which may be
substituted,A a Cs-C7 cycloalkyl group which may be substituted, 'a Cs-Cr cycloalkenyl
group which may be substituted,

a Ce~C1o aryl group which may be substituted, a heterocyclic group which may be
substituted, |

A13 represents bond, oxygen atom or a group represented by the following formula

(I1-a):

N A15__a16
/N A A (I1-a)

‘wherein Al5 represents bond, C=0, C=S or S(=0).,

Al6 yepresents hydrogen atom, a C1-Cs alkyl group which may be substituted, a C2-Cs
alkenyl group which may be substituted, a C2-Cs alkynyl group which may be
substituted, a C3-C7 cycloalky! group which may be substituted, a Cs-Cr group
cycloalkenyl which may be substituted, a Cs-C1o aryl group which may be substituted,
or a heterocyclic group which may be substituted,

A12 represents bond, a C1-Cs methylene group, a sulfur atom, C=0, C=S or S(=0)q,

and A4 and A!3 may combine to each other to form a 5 to 7 membered heterocyclic ring;

13
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X represents bond, oxygen atom, sulfur atom, S=0, S(=0)2, CHz, CHRS, CRSs, or a
group represented by the following formula (III):
A9 _A10__a11
N-A™—-A —A". '
/ (I11) '
wherein A® represents bond, C=0, C=S, or S(=0)s,
A% represents bond, oxygen atom or a group represented by the following formula

(IIT-a):

N AT7_A18
NATAT e

wherein Al7 represents bond, C=0, C=8, or S(=0)z,

A18 represents represents hydrogen atom, a C1-Ce alkyl group which may be
substituted, a Cz2-Ce alkenyl group which may be substituted, a C2-Cs alkynyl group
which may be substituted, a C3-C7 cycloalkyl group which may be substitutéd, a Cs-Cr
group cycloalkenyl which may be substituted, a Cs-Ci0 aryl grpﬁp which may be
substituted, or a heterocyclic group which may be substituted,

Al represents hydrogen atom, a C1-Cs alkyl group which may be substituted, a C2-Cs
alkenyl group which may be substituted, a C2-Cs a;lkynyl group which may be
substituted, a C3-C7 cycloalkyl group which may be substituted, a C3-Cr group
cycloalkenyl which may be substituted, a Cs-C10 aryl group which may be substituted,
or a‘heterocyclic group which may be substituted;

R% may be the same or different and represents a hydrogen atom or a group

represented by the following formula (IV):-

(R")s (CHa)n— )

wherein n represents 0 or integer of 1 to 3,

A represents a Ce-Cio aryl group or a heterocyclic group,

R7 may be the same or different and represents a halogen atom, nitro group, cyano
group, or a group represented by the following formula (IV'a)3

c*—C3—C%*—C'™— (va)

14
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wherein C4 represents hydrogen atom(except when all of C8, C2, and C! represent
bond),, a C1-Cs alkyl group which may be substituted, a C2-Cs alkenyl group which may
be substituted, a C2-Cs alkynyl group which may be substituted, a C3-Cr cycloalkyl
group which may be substituted, a C3-Cr cycloalkenyl group which ma;r be substituted,
a Ce-C1o aryl group which may be substituted, a heterocyclic group which may be
substituted,

C8 represents bond, oxygen atom, sulfur a;tom or a group represented by the following

formula (iV"b)I ‘

\
—C5—(6
/N c—cC (IV-b)

wherein C5 represents bond, C=0, C=S or S(=0)z,

C8 represents hydrogen atom, a C1-Cs alkyl group which may be substituted, a C2-Cs
alkenyl group which may be substituted, a Cz2-Cs alkynyl group which may be
substituted,v a C3-Cr cycloalkyl group which may be substituted, .a C3-Cr eycloalkenyl
group which may be substituted, a Ce-Ci0 aryl group which may be substituted, or a
heterocyclic group which may be substituted,

C2 represents bond, C=0, C=S, or S(=0)a,

C1 represents bond, a C1-Cs alkyl group, oxygen atom, sulfur atom or a group
represented by the following formula (IV-c): ‘

\ .
—rT_pr8
/I\I c—¢C (IV-c)

‘wherein C7 represents bond, C=0, C;S, or S(=0)s,

C8 represents hydrogen atom, a C1-Cs alkyl group which may be substituted, a C2-Cs
alkenyl group which may be substituted, a C2-Cs alkynyl group which may be
substituted, a C3-Cr cycloalkyl group which may be substituted, a Cs-C7 cycloalkenyl
group which may be substituted, a C¢-Cio aryl group which may be substituted, or a
heterocyclic group which may be substituted,

and C4 and C3, C4 and C!, C? and C! may combine to each other to form 5 to 7

membered heterocyclic ring,
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s represents 0 or an integer of 1 to 5;
R6 may be the samé or different and represents a halogen atom, nitro group, cyano
group, or a group represented by the following formula (V):
B14___B1 3__B1 2__B1 1 W)
wherein B4 represents hydrogen atom(éxcept when all of B3, B2, and B ! represent
bond), a C1-Ce alkyl group which may be substituted, a C2-Cs alkenyl group which may
be substituted, a C2-Cs alkynyl group which may be substituted, a C3-C7 cycloalkyl
group Which may be substituted, a C3-Cr cycloalkenyl group which may be substituted,
a Ce-C10 aryl group which may be substituted, a heterocyclic group which may be
substituted,
B13 represents bond, oxygen atom, sulfur atom or a group represented by the following
formula (V-a):
N_R15_R16

N-B —B

/ (V-a)

wherein B15 represents bond, C=0, C=S or S(=0)s,

B16 represents hydrogen atom, a Ci-Cs alkyl group which may be substituted, a C2-Cs
alkenyl group which may be substituted, a C2-Cs a‘lkynyl group which may be
substituted, a Cs-C7 cycloalkyl group which may be substituted, a C3-C7 group
cycloalkenyl which may be substituted, a Ce-C1o aryl group which may be substituted,
or a heterocyclic group which may be substituted,

B12 yepresents Bond, C=0, C=8, or S(=0)q,
‘Bl represents bond, a C1-Cs methyléne group, oxygen atoﬁ, sulfur atom or a group
represented by the following formula (V-b):

N—Rr17_R18

N-B —B

/ (V'b)
wherein B17 represents bond, C=0, C=S or S(=0)s;
B18 represents hydrogen atom, a C1-Cs alkyl group which may be substituted, a Cz-Cs
alkenyl group which may be substituted, a C2-Cs alkynyl group which may be

substituted, a Cs-C7 cycloalkyl group which may be substituted, a Cs-Cr cycloalkenyl
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group which may be substituted, a Cs-C10 aryl group which may be substituted, or a

heterocyclic group' which may be substituted;

aﬁd Bi4 and B3, B4 and Bli, B13 and B! may combine to each other to form a 5 to 7

membered heterocyelic ring, ‘

or two of R6 may combine together to form carbonyl group;

p represents an integer of 0 to 6;

Z represents nitrogen atom, C-H or C-RzO‘;

R20 may Be the same or different and represents a halogen atom, nitro group, cyano

group, or a group represented by the following formula (VI):

D4__D3___D2_D 1 D

wherein D* represents hydrogen atom (except when all of D3, D2, and D ! represent

bond), a C1-Ce alkyl group which may be substituted, a C2-Cs alkenyl group which may

be substituted, a C2-Cs alkynyl group which may be substituted, a C3-Cr cycloalkyl
group which may be substituted, a C3-Cr cycloalkenyl group which may be substituted,

a Ce-C10 aryl group which may be substituted, a heterocyclic group which may be

substituted,

D3 represents bond, oxygen atom, sulfur atom or a‘ group represented by the following

formula (VI-a):
N-D*—D°
o (VI-a)
wherein D5 represents bond, C=0, C=S or S(=0)a,

" D& represents hydrogen atom, a Cl'de alkyl group which lﬁay bé substituted, a C2-Cs
alkenyl group which may be substituted, a C2-Cs alkynyl group which may be
substituted, a C3-Cr cycloalkyl group which may be substituted, a Cs-C7 cycloalkenyl
group which may be substituted, a Ce-C1o aryl group which may be substituted, or a
heterocyclic group which may be substituted,

D2 represents bond, C=0, C=S8 or S(=0)z,
D! represents bond, a C1-Cs methylene group, oxygen atom, sulfur atom, or a group

represented by the following formula (VI-b):
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\
N-D—D?
/ (VIb)

wherein D7 represents bond, C=0, C=8 or S(=0),

D8 represents hydrogen atom, a C1-Cs alkyl group which may be subst‘ituted, a Cz-Cs
alkenyl group which may be substituteci, a Cz-Cs alkynyl group which may be
substituted, a C3-Cr cycloalkyl group which may be substituted, a C3-C7 cycloalkenyl
group which may be substituted, a Cs"Cm.aryl group which may be substituted, or a
heterocyciic group which may be substituted,

and D4 and D38, D4 and D!, D3 and D! may combine to each other to form 5 to 7
membered heterocyclic ring,

q represents O or an integer pf 1to 3;

R? represents hydrogen atom, a halogen atom or a Ci-Cs alkyl group which may be
substituted;

R3 represenfs a hydrogen atom, a C1-Ciz alkyl,groﬁp which may Be substituted, a
Cz2-Ci2 alkenyl group which may be substituted, a C2-Ci2 alkynyl group which may be
substituted, a Cs-Ci2 cycloalkyl group which may be substituted, a Cs-Ci2 cycloalkenyl
group which may be substituted, a Cs-C10 aryl grbl‘lp which may be substituted, or a
heterocyclic group which may be substituted;

any one or more of R5 and RS, RS and R4, R® and R4, X and R5, X and R4, X and RS, and
R$ and Ré may combine to each other to form a fused or spiro, carboeyclic or ’
heterocyclic ring, together with the ring which contains X, and R5, R4 and R6 bind to;
‘and each symbol satisfies the following provisos (1) to (5)1. |

(1) when R4 represents a hydrogen atom, X represents bond, or at least one of R5 and RS,
R5 and R4, R6 and R4, X and R5, X and R4, X and RS, and R6 and R8 combine to each
other to form a fused or spiro, carboeyclic or heterocyclic ring, together with the ring
which contains X, and R5, R4 and Ré bind to;

(2) when X represents a group represented by the formula (IIT), R4 and R¢ do not
combine to each other;

(8) when Z represents C-R2° and R3 does not represents a hydrogen atom, or when Z
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represents C-H or C-R29, q represent a-integer of 1 to 3, and R3 does not represents a
hydrogen atom, and R3 does not represents a hydrogen atom, X represents bond, or at
least one of R% and R6, X and RS, and R6 and Ré combine to each other to form a fused or
spiro, carbocyclic or heterocyclic ring, together with the ring which contains X, and RS,
R¢ and Rébind to; |

(4) when q represents 0, X represents an oxygen atom, and R3 does not represents a
hydrogen atom, a spiro ring does not atta'ch the carbon atom adjacent to X; and

(5) when q represents 0 and X represents CHz, CHRS, CR8: or formula (III), R4
represents a hydrogen atom and at least one of R5 and RS, X and R5, X and RS, and RS
and Ré combine to each other to form a fused, carboeyclic or heterocyclic ring, together .
with the ring which contains X, and R5, R4 and R® bind to.

3. The compound, an optically active isomer thereof, or a pharmaceutical
acceptable salt thereof according to the above 2, wherein the formula (VI), (V), and
(IV-a) each independently represents a group represented by thé following formula
(ITa): |
—Q20a—R20e  (lla)

R20b represents hydrogen atom(except when Q202 represents bond), a Ci-Ciz alky group
1, a C2-Ciz2 alkenyl group, a Ce-Ciz2 alkynyl group, a Cz-Ciz cycloalkyl group, a C3-Ciz
cycloalkenyl group, a Ci-Ciz alkyl-Cs-Ciz cyéloalkyl group, a C1-Ci12 alkyl-Cs-Ciz
cycloalkenyl group, a C1-Ciz alkyl-Ce-C10 aryl group 1, a C1-Ci2 alkyl-heterodyclic group,
a Cs-Ciz2 cycloalkyl-Ci1-Cuiz2 alkyl group, a Cs-Ciz ecycloalkyl-Cs-Ciz cycloalkyl group, a.

' C3-Ci2 cycloalkyl-Ce-Cio aryl group, 521 Cs-Ciz cycloalkyl-heterocyclic group, a Cs-C1o
aryl-Ci-Ciz alkyl group, a Ce-C1o aryl-Cs-Ciz cycloalkyl group, a Cs-C1o aryl-Ce-Cio aryl
group, a Cs-Cio aryl-heterocyclic group, a -Ci1-Ciz alkyl group substituted with a
heterocyclic group, a Cs-Ciz cycloalkyl group substituted with a heterocyclic group, a
Ce~Cio aryl group substituted with a heterocyclic group or a heterocyclic group
substituted with a heterocyclic group, and each of said groups may be substituted with
a halogen atom, cyano group, nitro group, hydroxyl group, a C1-Ci2 alkyloxy, a Cs-C1o

aryloxy, amino group, a Ci-Ciz alkylamino group, a Cs-Ciz cycloalkylamino group, a
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di(C1-C12 alkyl) amino group, or a heterocyclic group;

Q202 represents bond, oxygen atom, sulfur atom, N-R20b, C=0, SOz, O-C(=0), C(=0)-0,
C(=0)-N(R2%), N(R20%)-C(=0), N(R2%:)-502, SO2-N(R20b), O-C(=0)-N(R20b),
N(R#%)-C(=0)-0, N(R20%)-C(=0)-N(R2%); | |

the formula (II) represents a group repfesented by the following formula (Va):
___Q4a__R20b (Va)

wherein Q42 represents bond, oxygen aton‘l, sulfur atom, N-R20b, C=0, SOz, 0-C(=0),
N(R20%)-C(=0), or N(R20%)-S0s;,

X is bond, oxygen atom, sulfur atom, -S(=0)z-, -CHz-. - CHRS -, - C(R8)2-, -NH-, or -NR#-
(wherein R4is not cyano group);

n in the formula(IV) is 0 or 1

A in the formula (IV) is phenyl group, naphthyl group, a heteroaryl group;

and when any one or more of R5 and R6, R5 and R4, R6 and R4, X and R5, X and R4, X and
R6, and R6 and RS6 éombine to each other to form a fused |01" spiro, carbocyclic or
heterocyeclic ring, together with the ring which contains X, and R5, R4 and Rébind to,
the one or more of R5 and RS6, R5 and R4, Ré and R4, X and R5, X and R4, X and Ré, and
R6 and R6 are a part of an optionally substitute‘d 5 to 7 membered ring optionally
containing 1 or 2 hetero atoms selected from the group consisting of nitrogen atoms,
oxygen atoms and sulfur atoms, and said 5 to 7 membered ring may be substituted
and/or be condensed ‘ with a Cs-Ciwo aryl group which may be substifutgd or a
heterocyclic group thch may be substituted.

4. The compound, an opticaliy active isomer there.of, or ;1 pharmaceutical
acceptable salt thereof according to the above 2 or 3, wherein R?2 is hydrogen atom.

5. The compound, an optically active isomer thereof, or a pharmaceutical
acceptable salt thereof according to any one of the above2 to 4, wherein, R2 is hydrogen
atom, or a C1-Ciz alkyl group which may be substituted.

6. The compound, an optically active isomer thereof, or a pharmaceutical
acceptable salt thereof according to any one of the above 2 to 4, wherein R3 is methyl

group.
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7. The compound, an optically.active isomer thereof, or a pharmaceutical
acceptable salt thereof according to any one of the above 2 to 6, wherein X is bond.

8. The compound, an optically active isomer thereof, or a pharmaceutical
acceptable salt thereof according to the above 7, wherein R4 is hydrog‘en atom, R5 is
hydrogen atom, p is 1, and Ré binds to the carbon not adjacent to the nitrogen atom.

9. The compound, an optically active isomer thereof, or a pharmaceutical
acceptable salt thereof according to the at.)ove 7, wherein R4 is hydrogen atom, p is 1, R§
binds to the carbon adjacent via X to the carbon which R5 binds to, and R5 and RS
combine together to form a pyrrolidine ring which may be substituted or chroman ring
together with the two carbon atoms which have X as bond.

10. The compound, an optically active isomer thereof, or a pharmaceutical
acceptable salt thereof according to the above 7, wherein R4 is not hydrogen atom, R5 is
hydrogen atom, and p is O,

11.'The compound, an optically active isomer thereof, '0111' a pharmaceutical
acceptable salt thereof according to any one of the above 2 to 6, wherein, X is oxygen
atom,, CHa, or a group represented by the formula (III) wherein A® represents bond,
A0 represents bond and A!! represents hydrogen atom or a C1-Cs alkyi group which
may be substituted.

. 12. The compound, an optically active isomer thereof, or a pharmaceutical
acceptable salt thereof according to the above 11, wherein R4 is not hydrogen atom, RS
is hydrogen atom, and p is O,

13. The compound, an optic‘;:tlly active isomer thei'eof, or a pharmaceutical
acceptable salt thereof according to the above 12, wherein R4is phenyl group,
phenylmethyl group, an unsubstituted C1-Cs alkyl group, or a C1-Cs alkyloxycarbonyl
group (A4 is a C1-Ce alkyl group, A13 is oxygen atom, and A2 is C=0).

14. The compound, an optically active isomer thereof, or a pharmaceutical
acceptable salt thereof according to the above 11, wherein p is 0, and R4 and RS
combine together to form a 1,2,3,4-tetrahydronaphthalene which may be substituted, a

chroman ring which may be substituted, or a cyclohexane ring which may be
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substituted, together with the two carbon atoms to which R4 and R5 bind to.

15. The cdmpound, an optically active isomer thereof, or a pharmaceutical
acc;,eptable salt thereof according to the above 11, wherein p is 1, and R4 and RS
combine together to form dimethylene group. ‘

16. The compound, an optically active isomer thereof, or a pharmaceutical
acceptable salt thereof according to any one of the above 2 to 6, wherein X and R5
combine together to form a cyclohexane ring which may be substituted, a pyrrolidine
ring which may be substituted, or a 1,2,3,4-tetrahydroisoquinoline ring which may be
substituted, together with the carbon atom which R5 binds to.

17. The compound, an optically active isomer thereof, or a pharmaceutical
acceptable salt thereof accopding to the above 16, wherein R4 is hydrogen atom,

18. The compound, an optically active isomer thereof, or a pharmaceutical
acceptable salt thereof according to the above 16 or 17, wherein p is 0,

19. The compound, an optically active isomer thereof, '01" a pharmaceutical
acéeptable salt thereof according to thg above 16, wherein p is 1, and R4and Ré combine
to form dimethylene group.

20. A compound according to the above 2‘ selected from the group consisting
of:
6-(3-Fluoro-pyridin-4-yl)-2-[5-(3-methoxy-phenyl)-(3aRS,6aSR)-cis-hexahydro-pyrrolo
[3,4-clpyrrol-2-y1]-3-methyl-3H-pyrimidin-4-one; ‘
2-[5-(2-Methoxy-phenyl)-(3aRS,6aSR)-cis-hexahydro-pyrrolo[3,4-clpyrrol- 2'-‘y1] -

' 3-methy1'6'pyridin'4-yl'BH'pyrimidin-4'one; | |
2-[5-(2-Methoxy-phenyD)-(3aRS,6aSR)-cis-hexahydro-pyrrolo[3,4-clpyrrol-2-y1l-
1-methyl-1H-[4,4'Tbipyrimidinyl-6-one;
6-(3-Fluoro-pyridin-4-y1)-2-[5-(2-methoxy-phenyl)-(3aRS,6aSR)-cis-hexahydro-
pyrrolol3,4-clpyrrol-2-yll-8-methyl-3H-pyrimidin-4-one;
3-Methyl-6'pyridin'4'y1-2'((3aRS{9bRS)'ciS'1,3a,4,9b-tetrahydr0-3H-5-oxa'2'aza'
cyclopentalalnaphthalen-2-y)-8H-pyrimidin-4-one; ' ‘
6-(3-Fluoro-pyridin-4-yD)-3-methyl-2-((3aRS,9bRS)-cis-1,3a,4,9b-tetrahydro-3H-5-0xa-

22



WO 2007/119463 PCT/JP2007/055787

2-aza-cyclopentalalnaphthalen-2-y1)-3H-pyrimidin-4-one;
2-((89)-3-Benzylamino-pyrrolidin-1-y1)-3-methyl-6-pyridin-4-yl-3H-pyrimidin-4-one;
2-((88)-3-Benzylamino-pyrrolidin-1-yD)-1-methyl-1H- [4,4']bipyrimidiny1-6-one;.
2-((3S)-3-Benzylamino-pyrrolidin- 1'yl)'6'(3'ﬂuoro-pyridin:4“yl)'3'met};yl-3H-
pyrimidin-4-one; '
2-((35)-3-Amino-pyrrolidin-1-y1)-1-methyl- 1H-[4,4'bipyrimidinyl-6-one;
N-[1-(1-Methyl-6-ox0-1,6-dihydro- [4,4']bi;;yrimidinyl-2'yl) -pyrrolidin-(3S)-3-yll-
benzamidé§ '
2-[(35)-3-(4-Fluoro-phenylamino)-pyrrolidin-1-y1I-1-methyl- 1H-[4,4'Tbipyrimidinyl-
6-one;
2-((3R)-3-Benzylamino-pyrrolidin-1-y1)-6-(3-fluoro-pyridin-4-y1)-3-methyl-3H-
pyrimidin-4-one;
2-((3R)-3-Benzylamino-pyrrolidin-1-y1)-3-methyl-6-pyridin-4-yl-3H-pyrimidin-4-one;
2-((3R) '3-Bénzylamino'pyr]rolidin~ 1-yD-1-methyl-1H- [4,4']bipyriﬁaidinyl*6-one;
2-((3R)-3-Amino-pyrrolidin-1-y1)-6-(3-fluoro-pyridin-4-yl)-3-methyl-3H-pyrimidin-
4-one; ‘ ‘
2-((3R)-3-Amino-pyrrolidin-1-y1)-1-methyl-1H-[4,4'Ibipyrimidinyl-6-one;
2-[(8R)-3-(4-Fluoro-phenylamino)-pyrrolidin-1-yll-1-methyl-1H-[4,4'bipyrimidinyl-6-
one; , . |
2-[(3R)-3-(4-Fluoro-phenylamino)-pyrrolidin-1-yll-3-methyl-6-pyridin-4-yl-3H- ,
pyrimidin-4-one; “
'2-((3R)-3-Amino-pyrrolidin- 1-y1)'S'ﬁethyl"ﬁ'pyridin-4-y1-3H-pyrimidin'4'one;
2-[(3R)-3-(2-Fluoro-phenylamino)-pyrrolidin-1-yll-3-methyl-6-pyridin-4-yl-3H-
pyrimidin-4-one,
2-[3-((3R)-3-Fluoro-phenylamino)-pyrrolidin-1-yll-3-methyl-6-pyridin-4-y1-3H-
pyrimidin-4-one;
2-[(8R)-3-(2-Methoxy-phenylamino)-pyrrolidin-1-yl}-3-methyl-6-pyridin-4-y1-3H-
pyrimidin-4-one;

2-[(8R)-3-(3-Methoxy-phenylamino)-pyrrolidin-1-yll-3-methyl-6-pyridin-4-yl-3H-
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pyrimidin-4-one;

3-Methyl-2-(2 'mefhyl-pyrrolidin' 1-y1)-6-pyridin-4-yl-38H-pyrimidin-4-one;

1"Methyl-2" (2-methyl-pyrrolidin-1-y1)-1H-[4,4Ibipyrimidinyl-6-one;
6'(3'F1uor0'pyridin'4-yl)'3-methyl'Z“(Z'methyl'pyrrolidin‘l'yD-BH'pyI"imidin-zl'one;
2-[(3R)-3-(2-Fluoro-phenylamino)-pyrrolidin-1-yll- 1-methyl- 1H-{4,4'Ibipyrimidinyl-
6-one;

2-[(3R)-3-(2-Methoxy-phenylamino) 'pyrralidin- 1-yll-1-methyl-1H-[4,4'Tbipyrimidinyl-
6-one; | '
2-[(8R)-3-(3-Methoxy-phenylamino)-pyrrolidin-1-yll-1-methyl-1H-[4,4Tbipyrimidinyl-
6-one; _ |
2-[(3R)-8-(4-Methoxy-phenylamino)-pyrrolidin-1-yll-1-methyl-1H-[4,4'Ibipyrimidinyl- ‘
6-one;
3-Methyl-2-((83R)-3-phenylamino-pyrrolidin-1-y1)-6-pyridin-4-yl-3H-pyrimidin-4-one;
1-Methyl-2-((3R)- 3-phenylamino-pyrrolidin-1-yl)-1H- [4,4']bipyxiﬁlidiny1'6-one; and
6-(8-Fluoro-pyridin-4-y1)-2-[(8R)-3-(2-methoxy-phenylamino)-pyrrolidin-1-yl]-3-methyl
-8H-pyrimidin-4-one,

an optically active isomer thereof, or a pharmace‘u\tically acceptable salt thereof.

21. A compound according to the above 2 selected from the group consisting
of: _
2-((89)-3-Benzyl-morpholin-4-y1)-1-methyl-1H-[4,4'Ibipyrimidinyl-6-one;
2-((4aRS,10bRS)-trans-2,3,4a,5,6,10b-Hexahydro-naphthol[1,2-b] [1,4]oxazin'4-’yl)-3-

" methyl-6-pyridin-4-yl-3H-pyrimidin-4-one;. - |
6-(3-Fluoro-pyridin-4-y1)-2-((4aRS,10bRS)-trans-2,3,4a,5,6,10b-hexahydro-naphtho
[1,2-bl[1,4loxazin-4-y1)-3-methyl-3H-pyrimidin-4-one;
2-((4aRS,10bRS)-trans-3,4,4a,5,6,10b-Hexahydro-2H-naphthol1,2-bl[1,4]loxazin-4-yl)
-3-methyl-6-(pyrimidin-4-y1)-3H-pyrimidin-4-one;
3-Methyl-2-(4-phenyl-4,8-diaza-tricyclo[5.2.2.026]undec-8-y)-6-pyridin-4-yl-3H-
pyrimidin-4-one;

3-Methyl-6-pyridin-4-yl-2-[6-(4-pyrrolidin- 1-y1;pheny1) -2-aza-bicyclo[2.2.2]oct-2-y1]-
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3H-pyrimidin-4-one;

2- [3'(2-Methoxy'pi1enylamino) -8-aza-bicyclo[3.2.1loct-8-y1]-3-methyl-6-pyridin-4-yl-
3H-pyrimidin-4-one; '
6-(3-Fluoro-pyridin-4-yD-2-[3-(2-methoxy-phenylamino) '8'aza'bicyclo[é.2. 1loct-8-yl]-3-
methyl-8H-pyrimidin-4-one; “
2-[3-(4-Methoxy-phenylamino)-8-aza-bicyclo[3.2.1Joct-8-yll-3-methyl-6-pyridin-4-yl-
3H-pyrimidin-4-one; ‘

6- (3'F1uofo-pyridin-4-y1) -2-[3-(4-methoxy-phenylamino)-8-aza-bicyclo[3.2.1]loct-8-yl]-3-
methyl-3H-pyrimidin-4-one;

2-(8-Methoxy-(4aRS, lObRS)'tran3'2,3,4al,5,6, 10b-hexahydro-naphthol1,2-bl[1,4]
oxazin-4-yl) -3-methyl-6-pyridin-4‘yl-3H-pyrimidin-4-one;
6-(3-Fluoro-pyridin-4-y)-2-(8-methoxy-(4aRS,10bRS)-trans-2,3,4a,5,6,10b-hexahydro-
naphtho[1,2-b][1,4]oxazin-4-yl)-3-methyl-3H-pyrimidin-4-one; ‘
2-(8-Methoxy-(4aRS,10bRS)-trans-2,3,4a,5,6, 10b'hexahydro-naphtho[1,2-b] [1,4]
oxazin-4-yl)-1-methyl-1H-[4,4'Tbipyrimidinyl-6-one;
2-(7-Methoxy-(4aRS,10bRS)-trans-2,3,4a,5,6,10b-hexahydro-naphtho[1,2-b][1,4]
oxazin-4-yl)- S'methyl-G-pyridin'4-yl-3H'pyrimidin:4-one;
6-(3-Fluoro-pyridin-4-yD)-2-(7-methoxy-(4aRS,10bRS)-trans-2,3,4a,5,6,10b-hexahydro-
naphtho[1,2-bi[1,4]oxazin-4-y1)-3-methyl- 3H-pyrimidin-4-one;
2-(7T-Methoxy-(4aRS,10bRS)-trans-2,3,4a,5,6,10b-hexahydro-naphtholl,2-b] [1,4] :
oxazin-4-yl)-1-methyl-1H-[4,4'lbipyrimidinyl-6-one;

'2-(9-Methoxy-(4aRS,10bRS) -trans-z,é,4a, 5,6, 10b-hexahyd¥o-nap.htho [1,2-b1[1,4]
oxazin-4-y1)-3-methyl-6-pyridin-4-yl-3H-pyrimidin-4-one;
6-(3-Fluoro-pyridin-4-yD-2-(9-methoxy-(4aRS,10bRS)-trans-2,3,4a,5,6,10b-hexahydro-
naphtho[1,2-bl[1,4loxazin-4-y1)-3-methyl-8H-pyrimidin-4-one,
2-(9-Methoxy-(4aRS,10bRS)-trans-2,3,4a,5,6,10b-hexahydro-naphthol1,2-bi[1,4]
oxazin-4-yl)-1-methyl-1H-[4,4'bipyrimidinyl-6-one;
2-((4aRS,10bSR)-cis-2,3,4a,5,6,10b-Hexahydro-naphthol1,2-bl[1,4loxazin-4-y1)-

3-methyl-6-pyridin-4-yl-3H-pyrimidin-4-one;
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6-(3-Fluoro-pyridin-4-yl)-2-((4aRS,10bSR)-cis-2,3,4a,5,6,10b-hexahydro-naphthol1,2-b]
[1,4loxazin-4-y1)-3-methyl-8H-pyrimidin-4-one;

2"((4aRS, 10bSR)-cis-2,3,4a,5,6,10b-Hexahydro-naphthol1,2-bl[1,4]loxazin-4-y1)-
l-methyl'1H'[4,4’]bipyrimidinyl'6'one; ‘
6-(3-Fluoro-pyridin-4-yD)-3-methyl-2-((4aRS, 10bRS)-trans-2,3,10,10a-tetrahydro-4aH~
4,9-dioxa-1-aza-phenanthren-1-yl)-3H-pyrimidin-4-one;
6'(3'}'*‘11101'0-pyridin'4;yl)'2‘(8-methoxy'(ZL:;.RS,10bSR)'cis-2,3,49.,5’),6,10b'hexahydro~
naphtho[i,Z'b] [1,4]oxazin-4-yD)-3-methyl-8H-pyrimidin-4-one;
6-(3-Fluoro-pyridin-4-y1)-2-(6-methoxy-(4aRS,10aRS)-trans-2,3,10,10a-tetrahydro-
4aH-4,9-dioxa-1-aza-phenanthren- l'yl)'S-methyl-3H'pyrimidin-4-one;
2-(9*Metfxoxy-(4aRS,10bSR)"ciS'2,3,4a,5,6,10b-hexahydro-naphtho[l,Z'b][1,4]0xazin-4-
y1)-3-methyl-6-pyridin-4-yl-3H-pyrimidin-4-one;
6-(3-Fluoro-pyridin-4-y1)-2-(9-methoxy-(4aRS,10bSR)-cis-2,3,4a,5,6,10b-hexahydro-
naphthol1,2-bl[1,4]loxazin-4-yl)-3-methyl-3H-pyrimidin-4-one; |
2-(9-Methoxy-(4aRS,10bSR)-cis-2,3,4a,5,6,10b-hexahydro-naphthol1,2-bl[1,4]oxazin-4-
yD-1-methyl-1H-[4,4Tbipyrimidinyl-6-one;
2-(7"Methoxy-(4aRS,10bSR)'ciS'2,3,4a,5,6,10b'he"xe‘lhydro-naphtho[1,2'b][1,4]0xazin-4'
yD)-3-methyl-6-pyridin-4-y1-8H-pyrimidin-4-one;
6-(3-Fluoro-pyridin-4-y1)-2-(7-methoxy-(4aRS, 10bSR)-cis-2,3,44,5,6, 10b-hexahydro-
naphthol1,2-b][1,4loxazin-4-y1)-3-methyl-3H-pyrimidin-4-one; (
2-(7-Methoxy-(4aRS,10bSR)-cis-2,3,4a,5,6,10b-hexahydro-naphthol1,2-bl[1,4loxazin-4-
yl)'l'methyl-lH'[4,4']bipyrimidiny1'é-one; : | |
6-(3-Fluoro-pyridin-4-y1)-2-((4aRS,10aRS)-trans-2,3,4a,5,6, 10b-hexahydro-1H-benzolfl
quinolin-4-yl)-3-methyl-38H-pyrimidin-4-one;
2-(8-Methoxy-(4aRS,10aRS)-trans-2,3,4a,5,6,10b-hexahydro- 1H-benzolflquinolin-4-y1)-
3-methyl-6-pyridin-4-yl-3H-pyrimidin-4-one;
6-(3-Fluoro-pyridin-4-y1)-2-(8-methoxy-(4aRS,10aRS)-trans-2,3,4a,5,6,10b-hexahydro-
1H-benzolflquinolin-4-y1)-3-methyl-3H-pyrimidin-4-one; ‘
2-(8-Methoxy-(4aRS,10aRS)-trans-2,3,4a,5,6,10b-hexahydro- 1H-benzolflquinolin-4-yD)-
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1-methyl-1H-[4,4'Tbipyrimidinyl-6-one;-
3-Methyl-6-pyridin-4-yl-2-((4aRS,10aRS)-cis-2,3,10,10a-tetrahydro-4aH-4,9-dioxa-1-
azé-phenanthren- 1-yD)-8H-pyrimidin-4-one; '
6-(3-Fluoro-pyridin-4-yl)-3-methyl-2-((4aRS,10aRS)-cis"2,3,10, 1Oa-tet1:ahydro-4aH'
4,9-dioxa-1-aza-phenanthren-1-y1)-38H-pyrimidin-4-one;
1-Methyl-2-((4aRS,10aRS)-cis-2,3,10,10a-tetrahydro-4aH-4,9-dioxa-1-aza-
phenanthren-1-y)-1H- [4,4']bipyrimidiny1;6'one;
6'(S-Fluofo-pyridin-il'yl)'2'(G'methoxy'(4aRS, 10aRS)-cis-2,3,10,10a-tetrahydro-4aH-
4,9-dioxa-1-aza-phenanthren-1-yl)-3-methyl-3H-pyrimidin-4-one;
2-(6-Methoxy-(4aRS,10aRS)-cis-2,3,10, lQa-tetrahydro'4aH'4,9-dioxa- l-aza-
phenanthren-1-yl)-1-methyl-1H-[4,4'Tbipyrimidinyl-6-one;
2-(9-Fluoro-(4aRS,10bRS)-trans-2,3,4a,5,6,10b-hexahydro-naphthof{1,2-bl[1,4loxazin-
4-y1)-3-methyl-6-pyridin-4-yl-3H-pyrimidin-4-one;

27(9'F1u0r9-' (4aRS,10bRS)-trans-2,3,4a,5,6, 10b-hexahydro-nap‘h‘ﬁho[1,2*b] [1,4]oxazin-
4-y1)-6-(3-fluoro-pyridin-4-y1)-3-methyl-3H-pyrimidin-4-one;
2-(9-Fluoro-(4aRS,10bRS)-trans-2,3,4a,5,6,10b-hexahydro-naphthol1,2-bl[1,4loxazin-
4-yD-1-methyl-1H-[4,4"bipyrimidinyl-6-one;
2-(9-Fluoro-(4aRS,10bSR)-cis-2,3,4a,5,6,10b-hexahydro-naphthol1,2-bl[1,4]loxazin-
4-yl)- 3*methyl-6*pyridin*4-y1-3H-pyrimidin'4"one;
2-(9-Fluoro-(4aRS,10bSR)-cis-2,3,4a,5,6,10b-hexahydro-naphthol1,2-b][1,4] dxa;in-
4-y1-6-(3-fluoro-pyridin-4-yl)-3-methyl-3H-pyrimidin-4-one; '
2-(9-Fluoro-(4aRS, 10bSR)-cis-2,3,4a;5,6, 10b-hexahydro-néphtho[1,2'b] [1,4loxazin-
4-y1)-1-methyl-1H-[4,4Tbipyrimidinyl-6-one;
3-Methyl-2-((3R)-3-methyl-morpholin-4-y1)-6-pyridin-4-yl-3H-pyrimidin-4-one;
6-(3-Fluoro-pyridin-4-yl)-3-methyl-2-((8R)-3-methyl-morpholin-4-y1)-3H-pyrimidin-
4-one;

1-Methyl-2-((8R)-8-methyl-morpholin-4-y1)-1H-[4,4'Tbipyrimidinyl-6-one;
6'(3'Fluor0'pyridin'4'yl)-3'methyl-2-((BS)'3'methyl-morpholin'4-y1)'SH-pyrimidin'

4-one;
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3-Methyl-2-(2-methyl-piperidin- 1-y1)-6-pyridin-4-yl-8H-pyrimidin-4-one;
1-Methyl-2-(2-methyl-piperidin-1-yD)-1H-[4,4Tbipyrimidinyl-6-one;
6-(3-Fluoro-pyridin-4-yD)-3-methyl-2-(2-methyl-piperidin-1-y1)-3H-pyrimidin-4-one;
4-[4'(3-F1uoro-pyridin'4'y1)'1-methyl-6'ox0"1,6'dihydrO'pYrimidin-Z'yi]-(3R)-3-methyl'
piperazine-1-carboxylic acid benzyl ester;
4-[4-(3-Fluoro-pyridin-4-yD-1-methyl-6-oxo0-1,6-dihydro-pyrimidin-2-yll-(3S)-3-methyl-
piperazine-1l-carboxylic acid benzyl ester;.

6- (S"Fluo'rO'pyridin'él'yl)- 3-methyl-2-((2S)-2-methyl-piperazin-1-yl)-8H-pyrimidin-
4-one;

6- (3-F1uoro-pyri&in*4-yD -3-methyl-2- ((ZB)-Z-methyl'pip erazin-1-yl)-3H-pyrimidin-
4-one; ,
1-[4-(3-Fluoro-pyridin-4-y1)- 1-methyl-6-oxo-1,6-dihydro-pyrimidin-2-yll-piperidine-
2-carboxylic acid ethyl ester; '
2'((2SR,4RS)-2,4-Dimethy1-piperidin-1-y1)'6'(3'ﬂuoro-pyridin'fl'.yl)'3'methy1-3H'
pyrimidin-4-one;
2-((2RS,4R8)-2,4-Dimethyl-piperidin-1-y1)-6-(3-fluoro-pyridin-4-yl)-3-methyl-3H-
pyrimidin-4-one; |
3-Methyl-2-((4aRS,8aRS)-trans-octahydro-benzoll,4loxazin-4-y1)-6-pyridin-4-yl-3H-
pyrimidin-4-one; '
6-(3‘Fluoro-pyridin'4'y1)'3'methy1'2'((4aRS,8aRS)-trans-octahydm'benzo[1,4]9xazin-
' 4-y1)-3H-pyrimidin-4-one;

' 1-Methy1-2'((4aRS,8aRS)-trans-octahydro-benzo[1,4]oxazi.n-4~y1)-1H-
[4,4'Tbipyrimidinyl-6-one;
2-((3R)-3-Ethyl-morpholin-4-y1)-6-(3-fluoro-pyridin-4-yD-3-methyl-8H-pyrimidin-
4-one;
2-((3R)-3-Ethyl-morpholin-4-yD)-1-methyl-1H-{4,4Tbipyrimidinyl-6-one;
2-(8-Aza-bicyclol3.2.1]oct-8-y1)-6-(3-fluoro-pyridin-4-yl)-3-methyl-3H-pyrimidin-4-one;
2-(8-Aza-bicyclo[3.2.1]oct-8-yD)- 1-methyl-1H-[4,4'Ibipyrimidinyl-6-one;

6-(3-Fluoro-pyridin-4-y1)-2-((8R)-3-isopropyl-morpholin-4-y1)-3-methyl-3H-pyrimidin-
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4-one; .
6-(3-Fluoro-pyridin-4-y1)-2-((3R)-3-isobutyl-morpholin-4-yl)-8-methyl-3H-pyrimidin-4-
one;
4'[4'(3'F1uoro-pyridin'4'y1)'1-methy1'6'ox0'1,6'dihydr0'pyi'imidin-2-yl‘]-morpholine'3'
carboxylic acid ethyl ester;
6-(3-Fluoro-pyridin-4-y1)-3-methyl-2-((3R)-3-phenyl-morpholin-4-y1)-3H-pyrimidin-
4-one;
1'Methyl-’2' ((3R)-3-phenyl-morpholin-4-yl)-1H-[4,4']bipyrimidinyl-6-one;
3-Methyl-2-(octahydro-quinolin-1-yD-6-pyridin-4-yl-8H-pyrimidin-4-one;
1-Methyl-2-(octahydro-quinolin-1-y1)-1H-[4,4Tbipyrimidinyl-6-one;
6-(3-Fluoro-pyridin-4-yl)-3-methyl-2-(octahydro-quinolin-1-yl)-8H-pyrimidin-4-one;
and
3-Methyl-2-(4-phenyl-4,8-diaza-tricyclo[5.2.2.026]undec-8-y1)-6-pyridin-4-y1-3H- .
pyrimidin-4-one, |
an optically active isomer thereof, or a pharmaceutically acceptable salt thereof.

~ 22. A compound according to the above 2‘selected from the group consisting
of:
3-Methyl-2-((1RS,4SR,6RS)-6-phenyl-2-aza-bicyclo[2.2.2]oct-2-y1)-6-pyridin-4-yl-
3H-pyrimidin-4-one; ' '
2-(1,3,4,6,7,11b-Hexahydro-pyrazinol2,1-alisoquinolin-2-yl)- 3-methyl-6*pyridin-4~yl"
3H-pyrimidin-4-one; ‘

' 6-(3-Fluoro-pyridin-4-y1)-2-(1,8,4,6,7 , 11b-hexahydro-pyrazinol[2,1-alisoquinolin-2-y1)-
3-methyl-3H-pyrimidin-4-one; and
2-(1,8,4,6,7,11b-Hexahydro-pyrazinol2,1-alisoquinolin-2-y1)-1-methyl-1H-
[4,4'Tbipyrimidinyl-6-one
an optically active isomer thereof, or a pharmaceutically acceptable salt thereof.

23. A compound according to the above 2 selected from the group consisting
of:

3-Methyl-2-((4aR,8aR)-octahydro-benzol1,4loxazin-4-y1)-6-pyridin-4-yl-8H-pyrimidin-
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4-one; .
6-(3-Fluoro-pyridin-4-yD)-3-methyl-2-((4aR,8aR)-octahydro-benzol1,4loxazin-4-yl)-3H-
pyrimidin-4-one; ‘
1-Methyl-2-((4aR, 8aR)-octahydro-benzoll,4loxazin-4-yl)- 1H-[4,4'Ibipyrimidinyl-6-one;
2-((4aR,7aR)"Hexahydro'cyclopenta[l,éﬂoxazin'él-yl)"3'methyl-G'pyridin'4'yl-3H'
pyrimidin-4-one;
6-(3-Fluoro-pyridin-4-y1)-2-((4aR,7aR)-hexahydro-cyclopental1,4]oxazin-4-yD)-
3-methyl-‘3H~pyrimidin'4'one;
2-((4aR,7aR)-Hexahydro-cyclopentall,4loxazin-4-y1)-1-methyl-1H-[4,4Tbipyrimidinyl-
6-one;
6'(3'F1u6ro-pyridin-4'yl)~3'methyl-2'((SRS)'2,2,3-trimethyl'morpholin'4-yl)'SH"
pyrimidin-4-one;
2-((2RS,3R8)-2,3-Dimethyl-morpholin-4-y1)-6-(3-fluoro-pyridin-4-yl)-3-methyl-3H-
pyrimidin-é'one; |

2-((2RS, 3RS)-2,3-Dimethyl-morpholin-4-y1)- 1-methyl-1H-[4,4']bipyrimidinyl-6-one;
2'((2RS,3SR)-2,3-Dimethy1'morpholin-4-y1)'6'(S'ﬂgoro-pyridin'ﬁl-yl)'3'methy1-3H-
pyrimidin-4-one;
2-((2R,3SR)-2,3-Dimethyl-morpholin-4-y1)-6-(3-fluoro-pyridin-4-y1)-3-methyl-3H-
pyrimidin-4-one; | '
2'((2'S,SSR)'Z,S'Dimethyl-morpholin-él-yl)'6'(S'ﬂuoro-pyridin-4'yl)'3-methy1'3H' ‘
pyrimidin-4-one; A '

'2-((2R, BR)-2,3-Dimethyl-morpholin'.4-yl)- 1-methyl-1H-[4,4'Tbipyrimidinyl-6-one;
2-((2R,3R)-2,3-Dimethyl-morpholin-4-y1)-6-(3-fluoro-pyridin-4-yD-3-methyl-3H-
pyrimidin-4-one;
1-Methyl-2-((3RS)-2,2,3-trimethyl-morpholin-4-y1)- 1H-[4,4Tbipyrimidinyl-6-one;
1-Methyl-2-((3R)-2,2,3-trimethyl-morpholin-4-y1)-1H-[4,4'Ibipyrimidinyl-6-one;
1-Methyl-2-((89)-2,2,3-trimethyl-morpholin-4-y1)- 1H-[4,4'Tbipyrimidinyl-6-one;
2-((3a8,7aR)-Hexahydro-2,4-dioxa-7-aza-inden-7-yl)- 1-methyl-1H-[4,4'|bipyrimidinyl-

6-one;
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6'((3aS,7aR)"3-Flgor0'pyridin'4'yl)'2'(hexahydro-2,4-dioxa'7-aza-inden'7'yl)-
3-methyl-3H-pyrimidin-4-one; “

2- <(3RS) - 3-Fluoromethyl-morpholin'4'y1)- 1-methyl-1H- [4,4']bipyrimid‘iny1'6-one;
2-((3R)-3-Fluoromethyl-morpholin-4-y1)- 1-methyl-1H-[4,4']bipyrimidinyl-6-one;
2-((88)-3-Fluoromethyl-morpholin-4-y1)- 1-methyl- 1H-[4,4']bipyrimidinyl-6-one;
2-((3RS)-3-Fluoromethyl-morpholin-4-y1)-6-(3-fluoro-pyridin-4-y1)-8-methyl-3H-
pyrimidin-4-one; ‘
2-((3R)-3;Fluoromethyl"morpholin-4-yl)'6-(3-ﬂu0ro-pyridin-4-yl)-3-methy1-3I—I~
pyrimidin-4-one; and
2-((38)-3-Fluoromethyl-morpholin-4-yD-6-(3-fluoro-pyridin-4-yl)-3-methyl-3H-
pyrimidin-4-one,

an optically active isomer thereof, or a pharmaceutically acceptable salt thereof.

24. A compound according to the above 2 selected from the group consisting
of: . , |
6-(3-Fluoro-pyridin-4-y1)-3-methyl-2-((4aR,8aR)-octahydro-benzol1,4loxazin-4-yl)-3H-
pyrimidin-4'one; ‘
1-Methyl-2-((4aR, 8aR)'octahydro-benzo[1,4]oxazi1‘f1'4'yl)' 1H-[4,4'Tbipyrimidinyl-6-one;
6-(3-Fluoro-pyridin-4-y1)-2-((4aR,7aR)-hexahydro-cyclopentall,4]oxazin-4-y1)-3-
methyl-3H-pyrimidin-4-one; '
2-((4aR,7aR)-Hexahydro-cyclopentall,4loxazin-4-yI)-1-methyl-1H-[4,4'Tbipyrimidinyl-
6-one;

‘ 6'(3'I*‘luoro-pyridin'4-yl)-3"methyl'2"((SRS)'2,2,3-trimeth).rl'mor.pholin'élc-yl)'SH~
pyrimidin-4-one;
2-((2RS,3RS)-2,3-Dimethyl-morpholin-4-y1)-6-(3-fluoro-pyridin-4-yl)-3-methyl-3H-
pyrimidin-4-one;

2-((2RS, 3RS)-2,3-Dimethyl-morpholin-4-y1)-1-methyl-1H-[4,4'Tbipyrimidinyl-6-one;
2'((2R,SSR)'2,3'Dimethyl-morphqlin'4-yl)'6'(3-ﬂu0r0'pyridin-4'yl)'3'methy1-3H-
pyrimidin-4-one;

2-((28,3SR)-2,3-Dimethyl-morpholin-4-y1)-6-(3-fluoro-pyridin-4-yl)-3-methyl-3H-
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pyrimidin-4-one;

2-((2R, 3R)-2,3-Dimethyl-morpholin-4-y1)-1-methyl-1H-[4,4Tbipyrimidinyl-6-one;
2'((2R,SR)-2,3-Dimethyl'morpholin'4'y1)'6'(3-ﬂuor0'pyridin'4-yl)'3'me\thy1-3H"
pyrimidin-4-one; -

1-Methyl-2-((3R) '2,2,3-trimethyl-morphblin-4-y1)' 1H-{4,4']bipyrimidinyl-6-one;
1-Methyl-2-((35)-2,2, 3'trimethyfmorpholin'4'y1)' 1H-[4,4'Ibipyrimidinyl-6-one;
2-((3aR,7aS)-Hexahydro-2,4-dioxa-7-aza-inden-7-y)-1-methyl- 1H-[4,4Tbipyrimidinyl-
6-one; l
6-((3aR,7a8)-3-Fluoro-pyridin-4-yl)-2-(hexahydro-2,4-dioxa-7-aza-inden-7-yD)-3-
methyl-3H-pyrimidin-4-one; -
2-((3RS)-3-Fluoromethyl-morpholin-4-yD)-1-methyl-1H-[4,4'|bipyrimidinyl-6-one;
2-((8R)-3-Fluoromethyl-morpholin-4-y1)- 1-methyl- 1H-[4,4Tbipyrimidinyl-6-one;
2-((38)-3-Fluoromethyl-morpholin-4-y1)- 1-methyl-1H-[4,4'Ibipyrimidinyl-6-one; -
2-.((3RS)-3-Fluoromethyl-morpholin'4-y1)'6‘(3'ﬂuoro*pyridin-4',yi)'3-methy1'3H'
pyrimidin-4-one;
2'((3R)'3'Flﬁoromethyl'morpholin'4-y1)'6'(3~ﬂuoro‘"pyridin'4'yl)"3-methy1~3H" n
pyrimidin-4-one; and
2-((38)-3-Fluoromethyl-morpholin-4-y1)-6-(3-fluoro-pyridin-4-y1)-3-methyl-3H-
pyrimidin-4-one, | ‘

an optically active isomer thereof, or a pharmaceutically acceptable salt thelreqf. ‘

25. A compound according to the above 2 selected from the group consisting
of: ' | |
6-(3-Fluoro-pyridin-4-y1)-3-methyl-2-((2R)-2-methyl-pyrrolidin-1-y1)-8H-pyrimidin-4-
one;
1-Methyl-2-((4aSR, 8aRS)-octahydro-quinolin-1-y1)-1H-[4,4'Ibipyrimidinyl-6-one;
1-Methyl-2-((4a8S, 8aR)-octahydro-quinolin-1-y1)-1H-[4,4'Ibipyrimidinyl-6-one;
1-Methyl-2-((4aR, 8aS)-octahydro-quinolin-1-y1)-1H-[4,4'Tbipyrimidinyl-6-one;
6-(3-Fluoro-pyridin-4-yl)-3-methyl-2-((4aSR,8aRS)-octahydro-quinolin-1-yl)-3H-

pyrimidin-4-one;

32



WO 2007/119463 PCT/JP2007/055787

6'(3'F1uor0'pyridip'4'yl) -8-methyl-2-((4a8,8aR)-octahydro-quinolin-1-y1)-3H-
pyrimidin-4-one; '
6-(3'F1uor0'pyridin-4-yl)'3'methyl-2'((4aR,8aS)'octahydro-quinolin'1'3‘71)'31-1' |
pyrimidin-4-one;

2-((2R, 4R)-2,4-Dimethyl-piperidin- 1-ylj' 1-methyl-1H-[4,4Tbipyrimidinyl-6-one;
(28)-2-[4-(3-Fluoro-pyridin-4-y1)- 1-methyl-6-oxo-1,6-dihydro-pyrimidin-2-yll-
cyclopentanecarbonitrile;

2-((2RS) '2'Butyl~pyrrolidin’1-y1)' 1-methyl-1H-[4,4']bipyrimidinyl-6-one;
2-((2R8)-2-Benzyl-pyrrolidin-1-y1)-1-methyl-1H-[4,4'bipyrimidinyl-6-one;

2-((2RS) '2-Ben2y1-pyrrolidin- 1'yl)'6'(3'ﬂuoro-p3;ridin-4-yl) -3-methyl-3H-pyrimidin-4-
one; '

2-((2R)-2-Benzyl-pyrrolidin- 1-yD)-6-(3-fluoro-pyridin-4-y1)-3-methyl-3H-pyrimidin-4-
one;

2-((28)-2-Benzyl-pyrrolidin-1-y1)-6-(3-fluoro-pyridin-4-y1)- 3'me,tﬁyl- 3H-pyrimidin-4-
one; and 4

6-(3-Fluoro-pyridin-4-y1)-2-[(3R)-3- (3'methoxy-phe‘nylamino)'pyrrolidin' 1-yll-8-
methyl'3H'pyrimidin-4'one,

an optically active isomer thereof, or a pharmaceutically acceptable salt thereof.

.26. A compound according to the above 2 selected from the group consisting

of: -
1-Methyl-2-((4aSR, 8aRS8)-octahydro-quinolin-1-y1)-1H-[4,4']bipyrimidinyl-6-one;
"1-Methyl-2-((4a8S, 8aR) -octahydro-qﬁinolin- 1-yD-1H- [4,4']1;ipyriﬁaidinyl-6-one;
1-Methyl-2-((4aR, 8aS)-octahydro-quinolin-1-y1)-1H-[4,4'Tbipyrimidinyl-6-one;
6-(3-Fluoro-pyridin-4-yl)-3-methyl-2-((4aSR,8aRS)-octahydro-quinolin-1-y)-3H-
pyrimidin-4-one;
6-(3-Fluoro-pyridin-4-yl)-3-methyl-2-((4aS,8aR)-octahydro-quinolin-1-y1)-3H-
pyrimidin-4-one; }
6-(3-Fluoro-pyridin-4-yl)-3-methyl-2-((4aR,8aS)-octahydro-quinolin-1-y)-3H-

pyrimidin-4-one;
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2-((2R, 4R)-2,4-Dimethyl-piperidin-1-y1)-1-methyl- 1H-[4,4'Tbipyrimidinyl-6-one;
(29)-2-[4-(3-Fluoro-pyridin-4-y1)-1-methyl-6-oxo-1,6-dihydro-pyrimidin-2-yll-
cyélopentanecarbonitrile; ‘
2'((2RS)'2'Benzyl'pyrrolidin-1"y1)'6'(3'ﬂuor0'pyridin'4'yl)"3'methyl-3ﬁ-pyrimidin'4'
one; .
2-((2R)-2-Benzyl-pyrrolidin-i-y1)-6-(3-fluoro-pyridin-4-yl)-3-methyl-3H-pyrimidin-4-
one; |
2-((2S)-Z-Benzyl-pyrrolidin"l'yl)'6"(3*ﬂuoro-pyridin'4'yl)-3-methyl-3H-pyrimidin-4-
one; and

6-(3-Fluoro-pyridin-4-y1)-2-[(3R)- 3'(3'meth0xy-phenylamino) -pyrrolidin-1-yl]-3-
methyl-3H-pyrimidin-4-one, ‘

an optically active isomer thereof, or a pharmaceutically acceptable salt thereof.

27. A compound according to the above 1 selected from the group consisting
of: r ‘
2-((2R)-2,4-Dimethyl-piperazin-1-yl)-6-(8-fluoro-pyridin-4-yl)-3-methyl-3H-pyrimidin-
4-one; ‘
(3R)-6-(3-Fluoro-pyridin-4-y1)-3-methyl-2- (2'methyl1'pip erazin-1-y})-3H-pyrimidin-4-
one;
2-((2R)-4-Benzyl-2-methyl-piperazin-1-y1)-1-methyl-1H-[4,4Tbipyrimidinyl-6-one;
1-Methyl-2-((2R)-2-methyl-4-phenyl-piperazin-1-y1)- 1H-[4,4'Tbipyrimidinyl-6-one;
2-[(2R)-4-(2-Fluoro-phenyl)-2-methyl-piperazin-1-yll-1-methyl-1H-[4,4Tbipyrimidinyl-

"6-one; ‘ » |
2-[(2R)-4-(3-Fluoro-phenyl)-2-methyl-piperazin-1-yll-1-methyl-1H-[4,4Tbipyrimidinyl-
6-one;
2-[(2R)-4-(4-Fluoro-phenyl)-2-methyl-piperazin-1-yll-1-methyl- 1H-[4,4Tbipyrimidinyl-
6-one;
2-[(2R)-4-(2-Methoxy-phenyl)-2-methyl-piperazin-1-yl]-1-methyl- 1H-
[4,4"bipyrimidinyl-6-one;

2-[(2R)-4-(8-Methoxy-phenyl)-2-methyl-piperazin-1-yl]-1-methyl-1H-
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[4,4Tbipyrimidinyl-6-one;
2-[(2R)-4-(4-Methoxy-phenyD-2-methyl-piperazin-1-yll-1-methyl- 1H-
[4,4'Tbipyrimidinyl-6-one;
2-((2R)-4-Isopropyl-2-methyl-piperazin-1-y1)-1-methyl-1H- [4,4']bipyrir;1idinyl'6'one;
5-[(8R)-3-Methyl-4-(1-methyl-6-oxo-1,6-dihydro-[4,4']bipyrimidinyl-2-yD)-
piperazin-1-yl]-thiophene-2-carboxylic acid ethyl ester;
1-Methyl-2-[(2R)-2-methyl-4- (5'methyl'th.iophen-z-yl)'pip erazin-1-yl]-1H-
[4,4']bipyﬁmidinyl'6'one;
2-[(2R)-2-Ethyl-4-(4-methoxy-phenyl)-piperazin-1-yll-1-methyl- 1H-[4,4Ibipyrimidinyl-
‘6-one; .
2-[(2R)-2-Ethyl-4-(4-methoxy-phenyl)-piperazin-1-yll-6-(3-fluoro-pyridin-4-y1)-3-
methyl-3H-pyrimidin-4-one;
1-Methyl-2-[(2R)-2-methyl-4-(pyridine-3-carbonyl)-piperazin-1-yll-1H-
[4,4Tbipyrimidinyl-6-one; -
4-[(28)-2-Methyl-4-(1-methyl-6-oxo-1,6-dihydro-[4,4'Ibipyrimidinyl-2-y])-piperazin-
1-yll-benzonitrile; ‘
4-[(3R)-3-Methyl-4-(1-methyl-6-oxo-1,6-dihydro- [4,‘4']bipyrimidiny1'2'y1)'pip erazin-
1-yll-benzonitrile;
3-Methyl-2-((2R) -2'methy1'4'pyrimidin'2-yl"piperazin' 1-y1)-6-pyridin-4-yI-3H-
pyrimidin-4-one; ,
6-(3-Fluoro-pyridin-4-yD)-3-methyl-2-((2R)-2-methyl-4-pyrimidin-2-yl-piperazin-1-y1)-
8H-pyrimidin-4-one; A |
1-Methyl-2-{(2R)-2-methyl-4-[4-(5-methyl-[1,2,4loxadiazol-3-yl)-benzoyll-piperazin-
1-y1}-1H-[4,4'Tbipyrimidinyl-6-one;
1-Methyl-2-{(2R)-2-methyl-4-[4-(5-methyl-[1,2,4loxadiazol-3-yD)-benzyll-piperazin-
1-y1}-1H-[4,4'Tbipyrimidinyl-6-one;
1-Methyl-2-[(2R)-2-methyl-4-(pyridine-2-carbonyl)-piperazin-1-yll-1H-
[4,4bipyrimidinyl-6-one; .
2-[(2R)-4-(4-Fluoro-benzoyl)-2-methyl-piperidin-1-y1l- 1-methyl-1H-
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[4,4']bipyrimidiny1'6~one;
2-[(2R)-4-(4-Chloro-benzoyl)-2-methyl-piperidin-1-yl]-1-methyl- 1H-
[4,4'Ibipyrimidinyl-6-one;
2-[(ZR)-4-(3,4'Dichlor0'benzoyl)'2-methyl'piperidin'1~y1]"14-methy1'lH:
[4,4'Ibipyrimidinyl-6-one;
2-[(2R)-4-(4-tert-Butyl-benzoyl)-2-methyl-piperazin-1-yll-1-methyl- 1H-
[4,4'Tbipyrimidinyl-6-one; |

4-1(3R)- 3-Methyl~4' (1-methyl-6-0x0-1,6-dihydro-[4,4'Ibipyrimidinyl-2-yl)-piperazine-
1-carbonyl]-benzonitrile;
1-Methyl-2-[(2R)-2-methyl-4-(4-trifluoromethoxy-benzoyl)-piperazin-1-yll- 1H-
[4,4'Tbipyrimidinyl-6-one;
4-[(8R)-3-Methyl-4-(1-methyl-6-oxo-1,6-dihydro-[4,4'Tbipyrimidinyl-2-yl)-piperazine-
1-carbonyll-benzoic acid methyl ester;
1-.Methyl-2't(2R)‘2'methyl-4'(4'methy1'benzoy,1) -piperazin-1-yl]- 1I-I
[4,4Tbipyrimidinyl-6-one;

1-Methyl-2"[(ZR)'Z'methyl'4‘(4-triﬂuoromethyl'bex}zoyl) -piperazin-1-yll-1H-
[4,4'1bipyrimidinyl-6-one;
2-[(2R)-4-(4-Dimethylamino-benzoyl)-2-methyl-piperazin-1-yll-1-methyl-1H-
[4,4bipyrimidinyl-6-one; '
2-[(2R)-4-(4-Methoxy-benzoyl)-2-methyl-piperazin-1-yll-1-methyl-1H-
[4,4'Tbipyrimidinyl-6-one; |

'1-Methyl-2- [(2R)-2'methyl'4' (naphtﬂalene'2-carbonyl)'pip erazin-1-y1]-1H-
[4,4Tbipyrimidinyl-6-one;
2-[(2R)-4-(Benzol1,3]dioxole-5-carbonyl)-2-methyl-piperazin-1-yl}-1-methyl- 1H-
[4,4'Tbipyrimidinyl-6-one;
1-Methyl-2-[(2R)-2-methyl-4-(quinoline-2-carbonyl)-piperazin-1-yli- 1H-
[4,4'Tbipyrimidinyl-6-one;

2-[(3R)-3-Methyl-4-(1-methyl-6-0x0-1,6-dihydro- [4,4'Tbipyrimidinyl-2-yD-piperazin-

1-yll-benzoic acid methyl ester:
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3-[(3R)-3-Methyl-4-(1-methyl-6-ox0-1,6-dihydro-[4,4'|bipyrimidinyl-2-yl)-piperazin-
1-yll-benzonitrile;
2-[(3R)-3-Methyl-4-(1-methyl-6-oxo-1,6-dihydro-[4,41bipyrimidinyl-2-y1)-pip erazin-
1-yll-benzonitrile; \
1-Methyl-2-((2R)-2-methyl-4-pyrimidin-5-yl-piperazin-1-y1)-1H-[4,4'Tbipyrimidinyl-
6-one;

1-Methyl-2-((3R)-3-methyl-2, 3,5,6-tetrah5.rdr0' [1,2'lbipyrazinyl-4-y)-1H-
[4,4']bipyﬁmidiny1-6*one§

1-Methyl-2-((2R)-2-methyl-4-pyridin-4-yl-piperazin-1-yl)- 1H-[4,4'Tbipyrimidinyl-6-one;
1-Methyl-2-((2R)-2-methyl-4-pyridin- 3-yl-piperazin- 1-yD-1H-[4,4'bipyrimidinyl-6-one; .
1-Methyl'Z‘((ZR)'2'methyl-45-pyridin-2-yl-piperazin'l-yl)'lH'[4,4']bipyrimidinyl'6'one;'
4-[(3R)-3-Methyl-4-(1-methyl-6-oxo-1,6-dihydro-[4,4Tbipyrimidinyl-2-y1)-piperazin-1-
yll-benzoic acid tert-butyl ester;

2-[(2R) '4-(4- Chloro-phenyl)-2-methyl-piperazin-1-yll-1-methyl- 1H' [4,4Tbipyrimidinyl-
6-one;

1-Methyl-2-((2R)-2-methyl-4-quinolin-3-yl-piperazin-1-yl)- 1H" [4,4Tbipyrimidinyl-
6-one;

2-[(2R)-4-(4-Hydroxy-phenyl)-2-methyl-piperazin-1-yll-1-methyl-1H-
[4,4'Tbipyrimidinyl-6-one; A
4-[(3R)-3-Methyl-4-(1-methyl-6-oxo0-1,6-dihydro-[4,4'Tbipyrimidinyl-2-y1)-
piperazin-1-yll-benzoic acid;

4-{(3R)-4-[4-(3-Fluoro-pyridin-4-yD- i'methy1-6-oxo- 1,6-diﬁydr0'pyrimidin'2'yﬂ -
3-methyl-piperazin-1-yl}-benzoic acid methyl ester;
3-{(3R)-4-[4-(3-Fluoro-pyridin-4-y1)-1-methyl-6-oxo-1,6-dihydro-pyrimidin-2-yl]-
3-methyl-piperazin-1-yl}-benzoic acid methyl ester;
4-{(3R)-4-[4-(3-Fluoro-pyridin-4-y1)- 1-methyl-6-oxo-1,6-dihydro-pyrimidin-2-yil-
3-methyl-piperazin-1-yl}-benzonitrile;
3-{(3R)-4-[4-(3-Fluoro-pyridin-4-y1)-1-methyl-6-oxo-1,6-dihydro-pyrimidin-2-yl]-

3-methyl-piperazin-1-yl}-benzonitrile;
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2-{(3R)-4-[4- (3'F1upro-pyridin'4'y1) -1-methyl-6-oxo-1,6-dihydro-pyrimidin-2-yl}-
3-methyl~piperazin' 1-yl}-benzonitrile; 4
6-(3-Fluoro-pyridin-4-yl)-3-methyl-2-((2R)-2-methyl-4-pyrimidin- 5'y1-p‘ip erazin-1-yl)-
3H-pyrimidin-4-one; .
6'(S'Fluoro-pyridin-4-y1)'3'methy1-2-((SR)-3-methyl'2,3,5,6'tetrahydr0'
[1,2Tbipyrazinyl-4-yl)-3H-pyrimidin-4-one;
6-(3-Fluoro-pyridin-4-yl)-3-methyl-2-((2R)-2-methyl-4-pyridin-4-yl-piperazin-1-yD)-
SH-pyrim'idin-Ll'one;
6-(3-Fluoro-pyridin-4-y)-3-methyl-2-((2R)-2-methyl-4-pyridin-8-yl-piperazin-1-yl)-
3H-pyrimidin-4-one; ‘
6-(3-Fluoro-pyridin-4-y])-3-methyl-2-(2R)-2-methyl-4-pyridin-2-yl-piperazin-1-yl)-
3H-pyrimidin-4-one;
4-{(3R)-4-[4-(3-Fluoro-pyridin-4-yl)-1-methyl-6-oxo-1,6-dihydro-pyrimidin-2-ylI- .
3-methyl-piperazin-l-yl}'benzoic acid tert-butyl ester; |
6-(3-Fluoro-pyridin-4-yl)-3-methyl-2-{(2R)-2-methyl-4-[4-(5-methyl-[1,2,4]oxadiazol-
3-yl)*phenyﬂ'piperazin-1'y1}'3H-pyrimidin-4-6ne; ‘
2-[(2R)-4-(4-Chloro-phenyl)-2-methyl-piperazin-1-yl]-6-(3-fluoro-pyridin-4-yD)-
3-methyl-3H-pyrimidin-4-one;

6-(3-Fluoro-pyridin-4-y)-3-methyl-2-((2R) -2;methy1-4-quinolin- 3-yl-piperazin-1-yl)-
3H-pyrimidin-4-one; .
6-(3'FluorO'pyridin'él'yl)'3-methyl'2-((ZR)'2'methyl'4-quir}olin-G-yl'pipérazin-1-y1)- .
3H-pyrimidin-4-one; -
6-(3-Fluoro-pyridin-4-yl)-2-[(2R)-4-(4-hydroxy-phenyl)-2-methyl-piperazin- 1-yll-
3-methyl-3H-pyrimidin-4-one;
4-{(3R)-4-[4-(3-Fluoro-pyridin-4-yl)-1-methyl-6-oxo-1,6-dihydro-pyrimidin-2-yll-
3-methyl-piperazin-1-yl}-benzoic acid;
4-[(3R)-3-Methyl-4-(1-methyl-6-oxo-4-pyridin-4-yl-1,6-dihydro-pyrimidin-2-y1)-
piperazin-1-yl]-benzoic acid methyl ester;

3-[(3R)-3-Methyl-4-(1-methyl-6-0x0-4-pyridin-4-yl-1,6-dihydro-pyrimidin-2-y1)-
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piperazin-1-yl]-benzoic acid methyl ester;

4-[(3R)-3-Methyl-4-(1-methyl-6-oxo-4-pyridin-4-yl-1,6-dihydro-pyrimidin-2-yl)-

piperazin-1-yl]-benzonitrile; ‘ |
3-[(2R)-3-Methyl-4-(1-methyl-6-oxo-4-pyridin-4-yl-1,6-dihydro-pyrimidin-2-yl)-

piperazin-1-yll-benzonitrile; 4

3-Methyl-2-((3R)-3-methyl-2,3,5,6-tetrahydro-[1,2Tbipyrazinyl-4-y1)-6-pyridin-4-yl-

3H-pyrimidin-4-one;

B-Methyl-‘2‘((2R)-2'methyl-4-pyridin-4-y1-piperazin'1-y1)'6'pyridin-4-yl'3H'pyrimidin-

4-one;

‘3-Methy1'2'((ZR)"2'methyl-4"pyridin-3-y],-piperazin'1'y1)'6-pyridin-4-y1'3H-pyrimidin' )

4-one; |

4-[(3R)-3-Methyl-4-(1-methyl-6-oxo-4-pyridin-4-yI-1,6-dihydro-pyrimidin-2-y1)-

piperazin-1-yll-benzoic acid tert-butyl ester; '
3-.Methyl-2-‘{(2R) -9-methyl-4-[4-(5-methyl-[1,2,4]loxadiazol- 3'y1)'i)heny1] -piperazin-
1-yl}-6-pyridin-4-yl-3H-pyrimidin-4-one;
2-[(2R)-4-(4-Chloro-phenyl)-2-methyl-piperazin- 1-3(1] -3-methyl-6-pyridin-4-yl-3H-
pyrimidin-4-one;
3-Methyl-2-((2R)-2-methyl-4-quinolin-3-yl-piperazin-1-yl)-6-pyridin-4-yl-3H-
pyrimidin-4-one; . '
3-Méthyl-2-((2R)-2-methyl-4-quinolin-6-yl-piperazin-1-yl)-6-pyridin-4-yl-3H-
pyrimidin-4-one; A '

9 [(ZR)'4'(4'Hydroxy-pheny1)-Z'metﬁyl'pip erazin-1-yll-3-methyl-6-pyridin-4-yl-3H-
pyrimidin-4-one;
4-[(8R)-3-Methyl-4-(1-methyl-6-oxo-4-pyridin-4-yl-1,6-dihydro-pyrimidin-2-y1)-
piperazin-1-yll-benzoic acid;
1-Methyl-2-{(2R)-2-methyl-4-[4-(5-propyl-[1,2,4]oxadiazol-3-y])-phenyl]-piperazin-1-yl}
-1H-[4,4'bipyrimidinyl-6-one;
2-{(2R)-4-[4-(5-Methoxymethyl-[1,2,4]loxadiazol-3-y1)-phenyll-2-methyl-piperazin-1-yl}-
1-methyl-1H-[4,4Tbipyrimidinyl-6-one;
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2-{@2R)-4-[4- (5'teri}'Buty1' [1,2,4loxadiazol-3-y1)-phenyll-2-methyl-piperazin-1-yl}-
1-methyl-1H-[4,4"bipyrimidinyl-6-one;
1-Methyl-z-{(2R)-z-methy1-4-[4-(5-pyridin-2-y1-[1,2,4]oxadiazol-3-y1)-p}1eny1]-
piperazin-1-y1}-1H-[4,4'Tbipyrimidinyl-6-one; ‘
2-{(2R)-4-[4-(5-Aminomethyl-[1,2,4loxadiazol-3-y1)-phenyll-2-methyl-piperazin-1-yl}-
1-methyl-1H-[4,4'Tbipyrimidinyl-6-one; .
2-((2R)-4-{4-[5-((18)-1-Amino-ethyD)-[1,2,4]loxadiazol-3-yll-phenyl}-2-methyl-piperazin-
1-yD- 1'méthyl- 1H-[4,4Tbipyrimidinyl-6-one;
2-((2R)-4-{4-[5-(1-Amino-1-methyl-ethyl)-[1,2,4]loxadiazol-8-yl]-phenyl}-2-methyl-
piperazin-1-y)-1-methyl-1H-[4,4'Ibipyrimidinyl-6-one;

l'Methyi-2'{(2R)'2—methyl-4: [4-((2RS)-5-pyrrolidin-2-yl-[1,2,4loxadiazol-3-yl)-phenyl]- |
piperazin-1-yI}- 1H-[4,4']bipyrimidinyl-6-one;
2-[(2R)-4-(4-{5-[(18)-1-Amino-2-(3H-imidazol-4-y1)-ethyll-[1,2,4loxadiazol-3-y1}- -
phenyD)-2-methyl-piperazin-1-yll-1-methyl- 1H- [4,4']bipyrimidinsrl'6'one;
1-Methyl-2-{(2R)-2-methyl-4-[4-(5-phenyl-[1,2,4loxadiazol-3-y1)-phenyll-piperazin-

1- yl} 1H-[4, 4]b1pyr1m1d1nyl 6-one; ‘

6-(3-Fluoro-pyridin-4-yl)-3- methyl 2-{(2R)-2- methyl 4-[4-(5-propyl-[1,2,4]oxadiazol-
3-yD)-phenyll-piperazin-1-yl}-3H-pyrimidin-4-one;
6-(3-Fluoro-pyridin-4-yl)-2-{(2R)-4-[4- (5'methoxymethy1' [1,2,4]loxadiazol-3-y1)-phenyll-
2-méthyl-piperazin-1-yl}-3-methyl-3H-pyrimidin-4-one; .
2-{(2R)-4-14-(5-tert-Butyl-[1,2,4]oxadiazol-3-y1)-phenyl} -2-methyl-piperazin- 1-yl}-
6'(3'ﬂuor0'pyridin-4-y1)'3'methyl-3ﬁ-pyrimidin'4'one;
6-(3-Fluoro-pyridin-4-y1)-3-methyl-2-{(2R)-2-methyl-4-[4-(5-pyridin-4-yl-
[1,2,4loxadiazol-3-yD)-phenyll-piperazin-1-yl}-3H-pyrimidin-4-one;
6-(3-Fluoro-pyridin-4-yl)-3-methyl-2-{(2R)-2-methyl-4-[4-(5-pyridin-2-yl-
[1,2,4]oxadiazol-3-y1)-phenyl]-piperazin-1-yl}-3H-pyrimidin-4-one;
2-{(2R)-4-[4-(5-Aminomethyl-[1,2,4]loxadiazol-3-y1)-phenyll-2-methyl-piperazin-1-y1}-
6-(3-fluoro-pyridin-4-y1)-8-methyl-3H-pyrimidin-4-one;
2-((2R)-4-{4-[5-((18)-1-Amino-ethyl)-[1,2,4loxadiazol-3-yll 'phenyl}'Z'methyI'
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piperazin-1-yl)-6-(3-fluoro-pyridin-4-y1}-3-methyl-8H-pyrimidin-4-one;
2-((2R)-4-{4-[5-(1-Amino-1-methyl-ethyl)-[1,2,4loxadiazol-3-yll-phenyl}-2-methyl-
piperazin- 1'yl)'6'(B'ﬂuorO'pyridinjél'yl)'3'methy1'3H"pyrimidin'4-'one;
6-(3-Fluoro-pyridin-4-yl)-3-methyl-2-{(2R)-2-methyl-4- [4"((2RS)'5'pyrr‘olidin-2-y1'
[1,2,4]oxadiazol-3-y])-phenyll-piperazin-1-yl}-3H-pyrimidin-4-one;
2-[(2R)-4-(4-{5-[(18)-1-Amino-2-(3H-imidazol-4-y1)-ethyll-[1,2,4]oxadiazol-3-yl}-phenyl)
-2-methyl-piperazin-1-yll -6'(3-ﬂuoro-pyri&in-4-yl)-8'methy1*3H'pyrimidin-4~one;
6-(3'Fluof0'pyridin'4'yl)'3'methyl*2'{(2R)-2'methyl'4- [4-(5-phenyl-[1,2,4loxadiazol-
3-yl)-phenyll-piperazin-1-yl}-3H-pyrimidin-4-one;
2-((2R)-4-{4-[5-((1R)-Amino-phenyl-methy])-[1,2,4]oxadiazol-3-yll-phenyl}-2-methyl-
piperazin- 1'yl)'6'(3-ﬂuor0'pyridin-4~yl)'3-methyl-3H -pyrimidin-4-one;

2-((2R)-4-{4-[5- ((1R) -1-Amino-ethyl)-[1,2,4loxadiazol-3-yll-phenyl}-2-methyl-piperazin-
1-yD)-6-(3-fluoro-pyridin-4-y1)-3-methyl-3H-pyrimidin-4-one;
3-Methyl-2-{(2R)-2-methyl-4-[4-(5-propyl-[1,2,4]loxadiazol- B'yl)"ﬁhenyﬂ -piperazin-
1-y1}-6-pyridin-4-yl-3H-pyrimidin-4-one;
2-{(2R)-4-[4-(5-Methoxymethyl-[1,2,4loxadiazol-3-y1)-phenyll-2-methyl-piperazin-1-y1}-
3-methyl-6-pyridin-4-yl-3H-pyrimidin-4-one; |
2-{(2R)-4-[4-(5-tert-Butyl-[1,2,4loxadiazol-3-y])-phenyll-2-methyl-piperazin-1-yl}-
3-methy1-6-pyridin-4-yl'3H‘pyrimidin-4-one.;
3-Methyl-2-{(2R)-2-methyl-4-[4-(5-pyridin-2-yl-[1,2,4] oxadiazol'3'y1)'pheny1]'p@pe~razin
-1-y1}-6-pyridin-4-yl-3H-pyrimidin-4-one;

' 2-{(2R)'4-[4'(5-Aminomethyl~[1,2,4]6xadiazol-S-yl)-phenylj-Z-ﬁlethyl-piperazin- 1-yl}-3-
methyl-6-pyridin-4-yl-3H-pyrimidin-4-one;
2-((2R)-4-{4-[5-((18)-1-Amino-ethyD-[1,2,4loxadiazol-3-yll-phenyl}-2-methyl-piperazin-
1-yD-3-methyl-6-pyridin-4-yl-8H-pyrimidin-4-one;
2-((2R)-4-{4-[5-(1-Amino-1-methyl-ethyl)-[1,2,4]oxadiazol-3-yl]-phenyl}-2-methyl-
piperazin-1-yl)-3-methyl-6-pyridin-4-yl-8H-pyrimidin-4-one;
3-Methyl-2-{(2R)-2-methyl-4-[4-((2RS)-5-pyrrolidin-2-yl-[1,2,4]oxadiazol-3-yl)-phenyll-

piperazin-1-yl}-6-pyridin-4-yl-8H-pyrimidin-4-one;
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2-[(2R)-4-(4-{5-[(1S)-1-Amino-2-(3H-imidazol-4-y1)-ethyll-[1,2,4loxadiazol-3-yl}-
phenyD)-2-methyl-piperazin-1-yll-3-methyl-6-pyridin-4-yl-3H-pyrimidin-4-one;

2- ((2R)'4-{4- [5-(1R)-1-Amino-ethyl)-[1,2,4loxadiazol-3-y1l-phenyl}-2-methyl-piperazin-
1-y1)-3-methyl-6-pyridin-4-yl-8H-pyrimidin-4-one; ‘
3'Methyl-2'{(2R)~2-methy1'4'[4‘(5'pyridin-4'yl"[1,2,4]oxadiazol-3-yl)*pheny1]'
piperazin-1-yl}-6-pyridin-4-yl-8H-pyrimidin-4-one; and

2-[(2R)-4- (B'Hydroxy'phenyl)‘2'methy1'pi.perazin' 1-y1l-3-methyl-6-pyridin-4-yl-3H-
pyrimidiﬁ-él'one,

an optically active isomer thereof, or a pharmaceutically acceptable salt thereof.

28. A compound according to the above 2 selected from the group consisting
of: |
(3R)-6-(3-Fluoro-pyridin-4-yl)-3-methyl-2-(2-methyl-piperazin-1-y1)-3H -pyrimidin-4-
one;
2-((2R)-4-Benzyl-2-methyl-piperazin-1-yl)-1-methyl-1H- [4,4‘]b%pyrimidinyl'6-one;
1-Methyl-2-((2R)-2-methyl-4-phenyl-piperazin-1-y)-1H-[4,4'lbipyrimidinyl-6-one;

2- [(2R)'4' (2-Fluoro-phenyl)-2-methyl-piperazin-1-yll-1-methyl- 1H- [4,4']bipyrin;idinyl*
6-one; |
2-[(2R)-4-(3-Fluoro-phenyl)-2-methyl-piperazin-1-yl]-1-methyl-1H-[4,4Tbipyrimidinyl-
6-one; |

2-[(2R)-4-(4-Fluoro-phenyl)-2-methyl-piperazin- 1-yll-1-methyl- 1H-[4,4'Ibipyrimidinyl-
6-one; |

* 2-[(2R)-4-(2-Methoxy-phenyl)-2-methyl-piperazin-1-yll- 1-1ﬁethyi- 1H-
[4,4Tbipyrimidinyl-6-one;
2-[(2R)-4-(3-Methoxy-phenyl)-2-methyl-piperazin-1-yll-1-methyl-1H-
[4,4'Tbipyrimidinyl-6-one;
2-[(2R)-4-(4-Methoxy-phenyl)-2-methyl-piperazin-1-yl]-1-methyl- 1H-
[4,4Tbipyrimidinyl-6-one; ‘
5-[(3R)-3-Methyl-4-(1-methyl-6-oxo-1,6-dihydro-[4,4'Tbipyrimidinyl-2-y])-piperazin-

1-yll-thiophene-2-carboxylic acid ethyl ester;
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1-Methyl-2-[(2R)-2-methyl-4-(5-methyl-thiophen-2-yl)-piperazin-1-yl]- 1H-
[4,4'Tbipyrimidinyl-6-one;
2-[(2R)-2-Ethyl-4-(4-methoxy-phenyl)-piperazin-1-yll-1-methyl-1H- [4,4']bipyrimidinyl-
6-one; | ‘ ‘
2-[(2R)-2-Ethyl-4-(4-methoxy-phenyl)-piperazin- 1-yll-6-(3-fluoro-pyridin-4-yl)-
3-methyl-3H-pyrimidin-4-one;

4-[(28)-2-Methyl-4-(1-methyl-6-oxo- 1,6-dii1ydr0' [4,4'Tbipyrimidinyl-2-y])-piperazin-
1-yl] 'benz’onitrile;
4-[(3R)-3-Methyl-4-(1-methyl-6-ox0-1,6-dihydro-[4,4Tbipyrimidinyl-2-yl)-piperazin-
1-yll-benzonitrile; . .
6'(3'F1u6r0'pyridin'4'yl)'S'methyl-Z'((2R)"2'methy1'4-pyrimidin-2-yl-piperazin'l-yl)' ‘
3H-pyrimidin-4-one;
1-Methyl-2-{(2R)-2-methyl-4-[4-(5-methyl-[1,2,4loxadiazol-3-y1)-benzoyll-piperazin-
1-y1}-1H-[4,4'Tbipyrimidinyl-6-one; | , |
l'Methyl-Z'{(ZR)'2'methyl-4‘[4'(5'methyl"[1,2,4]oxadiazol-3-y1)'benzyl]',piperazin-
1-yl}-1H-[4,4'Tbipyrimidinyl-6-one;
2-[(2R)-4-(4-Fluoro-benzoyl)-2-methyl-piperidin-1-yl}-1-methyl-1H-[4,4'Ibipyrimidinyl-
6-one;
9-[(2R)-4-(4-Chloro-benzoyl)-2-methyl-piperidin-1-yll- 1-methyl- 1H-[4,4'Tbipyrimidiny]-
6-one;

2-[(2R)-4-(8,4-Dichloro-benzoyl)-2-methyl-piperidin-1-yll-1-methyl-1H-
[4,4Tbipyrimidinyl-6-one; '
2-[(2R)-4-(4-tert-Butyl-benzoyl)-2-methyl-piperazin-1-yll-1-methyl- 1H-
[4,4'Ibipyrimidinyl-6-one;
4-{(3R)-3-Methyl-4-(1-methyl-6-0x0-1,6-dihydro-[4,4'Ibipyrimidinyl-2-y})-piperazine-1-
carbonyl]-benzonitrile;
1-Methyl-2-[(2R)-2-methyl-4-(4-trifluoromethoxy-benzoyl)-piperazin-1-yll- 1H-
[4,4'Tbipyrimidinyl-6-one;

4-[(3R)-3-Methyl-4-(1-methyl-6-oxo0- 1,6-dihydro-[4,4'Ibipyrimidinyl-2-yD)-piperazine-1-
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carbonyll-benzoic acid methyl ester;
1-Methyl-2-[(2R)-2-methyl-4-(4-methyl-benzoyl)-piperazin-1-yll- 1H-
[4,4’]bipyrimidiny1-6-one§
2-[(2R)-4-(4-Dimethylamino-benzoyl)-2-methyl-piperazin-1-yll-1 "meth‘yl- 1H-
[4,4"Tbipyrimidinyl-6-one;
2-[(2R)-4-(4-Methoxy-benzoyl)-2-methyl-piperazin-1-yll-1-methyl- 1H-
[4,4'Ibipyrimidinyl-6-one; 4
1-Methy1:2‘ [(2R)-2-methyl-4-(naphthalene-2-carbonyl)-piperazin-1-yl]-1H-
[4,4'Ibipyrimidinyl-6-one;
2-[(2R)-4-(Benzo[1,3]dioxole-5-carbonyl)-2-methyl-piperazin-1-yll-1-methyl-1H-
[4,4'Ibipyrimidinyl-6-one;
1-Methyl-2-[(2R)-2-methyl-4-(quinoline-2-carbonyl)-piperazin-1-yl]- 1H-
[4,4'Tbipyrimidinyl-6-one; '
3-[(3R)-3-Methyl-4-(1-methyl-6-ox0-1,6-dihydro- [4,4']bipyrimidiﬁyl'2'yl) -piperazin-
1-yll-benzonitrile;
2-[(3R)-3-Methyl-4-(1-methyl-6-oxo-1,6-dihydro-[4,4'Tbipyrimidinyl-2-y)-piperazin-
1-yll-benzonitrile; .
1-Methyl-2-((3R)-3-methyl-2,3,5,6-tetrahydro-[1,2'bipyrazinyl-4-yl)- 1H-
[4,4Tbipyrimidinyl-6-one; A
1-Methyl-2-((2R)-2-methyl-4-pyridin-4-yl-piperazin-1-yl)- 1H- [4,4']bipyrimidiny_l‘6'one;
1-Methyl-2-((2R)-2-methyl-4-pyridin-3-yl-piperazin-1-y1)- 1H-[4,4']bipyrimidinyl-6-one;
'1-Methyl-2-((2R)-2-methyl-4-pyridin-2-yl-piperazin-1-y)-1H-[4,4 bipyrimidinyl-6-one;
4-[(3R)-3-Methyl-4-(1-methyl-6-oxo-1,6-dihydro-[4,4'Ibipyrimidinyl-2-yl)-piperazin-
1-yll-benzoic acid tert-butyl ester;
2-[(2R)-4-(4-Chloro-phenyl)-2-methyl-piperazin-1-yll-1-methyl-1H-[4,4Tbipyrimidinyl-
6-one;
1-Methyl-2-((2R)-2-methyl-4-quinolin-3-yl-piperazin-1-yD)-1H-[4,4bipyrimidinyl-
6-one;

2-[(2R)-4-(4-Hydroxy-phenyl)-2-methyl-piperazin-1-yll-1-methyl-1H-
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[4,4Tbipyrimidinyl-6-one;

4-[(3R)- 3'Methy1-4'(1"methyl-6'oxo- 1,6-dihydro-[4,4'bipyrimidinyl-2-y1)-
piperazin-1-yll-benzoic acid;
4-{(3R)'4‘[4'(3-F1uofo-pyridin-4-yl)'1'methyl-6-ox0'1,6'dih'ydr0'pyrimi‘din'2-yﬂ'
3-methyl-piperazin-1-yl}-benzoic acid methyl ester; |
3-{(3R)-4-[4-(3-Fluoro-pyridin-4-y1)-1-methyl-6-oxo-1,6-dihydro-pyrimidin-2-yl]-
3-methyl-piperazin-1-yl}-benzoic acid met'hyl ester;
4'{(3R)'4'.[4'(3“Fluor0'pyridin-4"yl)- 1-methyl-6-0xo0-1,6-dihydro-pyrimidin-2-yl1]-
3-methyl-piperazin-1-yl}-benzonitrile;

3-{(3R)-4-[4-(3-Fluoro-pyridin-4-yl)- l-mgj:hyl-G'oxo- 1,6-dihydro-pyrimidin-2-yl]-
3-methyl-piperazin-1-yl}-benzonitrile;
2-{(3R)-4-[4-(3-Fluoro-pyridin-4-yl)-1-methyl-6-oxo-1,6-dihydro-pyrimidin-2-y1l-
3-methyl-piperazin-1-yl}-benzonitrile;

6-(3-Fluoro-pyridin-4-yD)-3-methyl-2-((2R) '2'methyl'4‘pyrimid'in"5'y1-pip erazin-1-yl)-
3H-pyrimidin-4-oné;
6-(3-Fluoro-pyridin-4-yD-3-methyl-2-((8R)-3-methyl-2,3,5,6-tetrahydro-
[1,2bipyrazinyl-4-y1)-3H-pyrimidin-4-one; |
6-(3-Fluoro-pyridin-4-y1)-3-methyl-2-((2R)-2-methyl-4-pyridin-4-yl-piperazin-1-yl)-
3H-pyrimidin-4-one; '
6-(3-Fluoro-pyridin-4-yD)-3-methyl-2-((2R)-2-methyl-4-pyridin-3-yl-piperazin- 1jy1)-
‘ 3H-pyrimidin-4-one;

6-(3-Fluoro-pyridin-4-yl)- 3'methyl'2:((ZR)'2'methyl-4-pyridin-2;yl'piperazin' 1-yD-
3H-pyrimidin-4-one;
4-{(3R)-4-[4-(3-Fluoro-pyridin-4-yl)-1-methyl-6-oxo-1,6-dihydro-pyrimidin-2-y1]-
3-methyl-piperazin-1-yl}-benzoic acid tert-butyl ester;
6-(3-Fluoro-pyridin-4-y1)-3-methyl-2-{(2R)-2-methyl-4:[4-(6-methyl-[1,2,4]oxadiazol-
3-yD-phenyl]l-piperazin-1-yl}- 3H-pyrimidin-4-one;
2-[(2R)-4-(4-Chloro-phenyl)-2-methyl-piperazin-1-yli-6- (B'ﬂuorO'pyridin'él'yl) -

3-methyl-3H-pyrimidin-4-one;
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6-(3-Fluoro-pyridin-4-yl)-3-methyl-2-((2R)-2-methyl-4-quinolin-3-yl-piperazin-1-yD-
3I—I-pyrimidin-4-on‘e;
6-(3-Fluoro-pyridin-4-y))-3-methyl-2-(2R)-2-methyl-4-quinolin-6-yl-piperazin-1-yl)-
3H-pyrimidin-4-one; ‘
6-(3-Fluoro-pyridin-4-y1)-2-[(2R)-4-(4-hydroxy-phenyl)-2-methyl-piperazin-1-yll-
3-methyl-3H-pyrimidin-4-one;

4-{(3R)-4-[4-(3-Fluoro-pyridin-4-yD)- 1'meti1yl-6'ox0“ 1,6-dihydro-pyrimidin-2-yll-
3-methy1'f)iperazin' 1-yl}-benzoic acid;
4-[(3R)-3-Methyl-4-(1-methyl-6-0xo-4-pyridin-4-yl-1,6-dihydro-pyrimidin-2-yD)-
piperazin-1-yll-benzoic acid methyl ester;
3'[(SR)'3~Methylr4'(l'methyll-6'0x0'4-pyridin-4-yl'1,6-dihydrO'pyrimidin-Z'yl)‘
piperazin-1-yll-benzoic acid methyl ester;
4'[(3R)"3-Methy1-4'(1"methyl'6-0xo-4-pyridin-4'yl-1,6'dihydro-pyrimidin-Z'Yl)' ,
piperazin-l;yl]'benzonitrile; ‘ . |
3-[(2R)-8-Methyl-4-(1-methyl-6-oxo-4-pyridin-4-yl-1,6-dihydro-pyrimidin-2-y1)-
piperazin-1-yll-benzonitrile; ‘
3-Methyl-2-((2R)-2-methyl-4-pyridin-4-yl-pip erazi1|1' 1-y1)-6-pyridin-4-yl-3H-pyrimidin-
4-one;

3-Methyl-2-((2R)-2-methyl-4-pyridin-3-yl-p iﬁerazin' 1-yD)-6-pyridin-4-yl-3H-pyrimidin-
4-one; ‘ ‘
3-Methyl-2-{(2R)-2-methyl-4-[4-(5-methyl-[1,2,4]oxadiazol-3-yD)-phenyl]l-piperazin-
1-y1}-6-pyridin-4-yl-3H-pyrimidin-4-one; -
2-[(2R)-4-(4-Chloro-phenyl)-2-methyl-piperazin-1-yll-3-methyl-6-pyridin-4-yl-3H-
pyrimidin-4-one;
3-Methyl-2-((2R)-2-methyl-4-quinolin-3-yl-piperazin-1-y1)-6-pyridin-4-yl-3H-
pyrimidin-4-one;

3-Methyl-2-((2R)-2-methyl-4-quinolin-6-yl-piperazin-1 -y1)-6-pyridin-4-yl-3H-
pyrimidin-4-one;

2-[(2R)-4-(4-Hydroxy-phenyl)-2-methyl-piperazin-1-yl]-3-methyl-6-pyridin-4-y1-3H-
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pyrimidin-4-one;

4-[(8R)- 3-Methy1'4.'(1-methyl-6'ox0-4-pyridin-4-yl- 1,6-dihydro-pyrimidin-2-yl)-
pipérazin-l'yl]'benzoic acid;

1-Methyl-Z'{(2R)'2'methyl-4- [4-(5-propyl-[1,2,4] oxadiazol'B'yl)'phenylj'piperazin' 1-yl}
-1H-[4,4'Ibipyrimidinyl-6-one; ‘
2-{(2R)-4-[4-(5-Methoxymethyl-[1,2,4]loxadiazol-3-y)-phenyl]-2-methyl-piperazin-1-yI}-
1-methyl-1H-[4,4'bipyrimidinyl-6-one;

2-{(2R)-4- t4-(5-tert'Butyl- [1,2,4]oxadiazol-3-y1)-phenyll-2-methyl-piperazin-1-y1}-
1-methyl-1H-[4,4'Ibipyrimidinyl-6-one;

1-Methyl-2-{(2R)-2-methyl-4- [4'(5'pyridi.r'1-2‘y1' [1,2,4]oxadiazol-3-y1)-phenyl]-piperazin
-1-y1}-1H-[4,4']bipyrimidinyl-6-one;
2-{(2R)-4-[4-(5-Aminomethyl-[1,2,4]oxadiazol-3-y1)-phenyll-2-methyl-piperazin-1-y1}-
1-methyl-1H-[4,4']bipyrimidinyl-6-one; ,
2-((2R)-4-{4-[5-((18)-1-Amino-ethyl)-[1,2,4]oxadiazol-3-yll p heqyi}'Z'methyl'pip erazin-
1-yD)-1-methyl-1H-[4,4']bipyrimidinyl-6-one;
2-((2R)-4-{4-[5-(1-Amino-1-methyl-ethyl)-[1,2,4loxadiazol-3-yl]-phenyl}-2-methyl-
piperazin-1-yl)-1-methyl-1H- [4,4']bipyrimidinyl'6'c;ne;
1-Methyl-2-{(2R)-2-methyl-4-[4-((2RS)-5-pyrrolidin-2-yl-[1,2,4]oxadiazol-3-y])-phenyl]-
piperazin-1-yl}-1H- [4,4’]bipyrimidinyl'6'one§

2-[(2R)-4-(4-{5-[(18)-1- Amino-2-(3H-imidazol-4-y1)-ethyll- [1,2,4]0xadiazol-3-y1}'phenyl)
-2-methyl-pip erazin- 1-yll-1-methyl-1H-[4,4'1bipyrimidinyl-6-one;
"1-Methyl-2-{(2R)-2-methyl-4- [4'(5"pﬂeny1' [1,2,4]0xadiaz01-4 3*yl)'i)henyﬂ -piperazin-
1-yl}-1H-[4,4']bipyrimidinyl-6-one;
6-(3-Fluoro-pyridin-4-yl)-3-methyl-2-{(2R)-2-methyl-4-[4-(5-propyl-[1,2,4]oxadiazol-
3-yD)-phenyl]-piperazin-1-yl}-38H-pyrimidin-4-one;
6-(3-Fluoro-pyridin-4-y1)-2-{(2R)-4-[4-(5-methoxymethyl-[1,2,4]loxadiazol-3-y1)-phenyll-
2-methyl-piperazin-1-yl}- 3-methyl-3H-pyrimidin-4-one;
2-{(2R)-4-[4-(5-tert-Butyl-[1,2,4]loxadiazol-3-y1)-phenyl] 'Z'methyl'piperazin'1-y1}-

6-(8-fluoro-pyridin-4-y1)-3-methyl-3H-pyrimidin-4-one;
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6-(3-Fluoro-pyridin-4-yl)-3-methyl-2-{(2R)-2-methyl-4-[4-(5-pyridin-4-yl-
[1,2,4]oxadiazol-3-y1)-phenyll-piperazin-1-yl}-3H-pyrimidin-4-one;
6-(3-Fluoro-pyridin-4-y1)-3-methyl-2-{(2R)-2-methyl-4-[4-(5-pyridin-2-yl-
[1,2,4]oxadiazol-3-y))-phenyl]l-piperazin-1-yl}-3H-pyrimidin-4-one; ‘
2-{(2R)-4-[4-(5-Aminomethyl-[1,2,4]oxadiazol-3-y1)-phenyll-2-methyl-piperazin-1-y1}-
6-(3-fluoro-pyridin-4-yl)-3-methyl-38H-pyrimidin-4-one;
2-((2R)-4-{4-[5-((18)-1-Amino-ethyl)- [1,2,4] oxadiazol-3-yll-phenyl}-2-methyl-piperazin-
1-y1)‘6'(3;ﬂuor0'pyridin'4'yl)'3'methy1-3H-pyrimidin-4'one§
2-((2R)-4-{4-[5-(1-Amino-1-methyl-ethyl)-[1,2,4]oxadiazol-3-yll-phenyl}-2-methyl-
piperazin-1-y1)-6-(3-fluoro-pyridin-4-yl)-3-methyl-3H-pyrimidin-4-one;
6-(3-F1uéro-pyridin'4-yl)"B'methyl-2'{(2R)'2-methyl-4'[4'((2RS)'5'pyrrolidin-2-yl-
[1,2,4]oxadiazol-3-yl)-phenyll-piperazin-1-yl}-8H-pyrimidin-4-one;
2-[(2R)-4-(4-{5-[(18)- 1-Amino-2-(8H-imidazol-4-yl)-ethyll-[1,2,4]loxadiazol-3-y1}-
phenyl)-2-niethyl'piperazin'l'yl]'6'(3'ﬂuor0"pyridin~4-yl)-3-mgthyl*3H-pyrimidin'
4-one;
6-(3-Fluoro-pyridin-4-yl)-3-methyl-2-{(2R)-2-methyl-4-[4-(5-phenyl-[1,2,4loxadiazol-
3-yD-phenyll-piperazin-1-yl}-38H-pyrimidin-4-one; |
2-((2R)-4-{4-[5-((1R)-Amino-phenyl-methyl)-[1,2,4loxadiazol-3-yll-phenyl}-2-methyl-
piperazin-1-y1)-6-(3-fluoro-pyridin-4-y1)-3-methyl-38H-pyrimidin-4-one;
2-((2'R)'4-{4'[5'((1R)'lemino-ethyl)'[1,2,4]0xadiazol-3'y1]-phenyl}-Z‘methyl-piperazin-
1-yD)-6-(8-fluoro-pyridin-4-yl)-3-methyl-3H-pyrimidin-4-one;

' 3-Methy1-2'{(2R)-2'methyl-4'[4'(5'pfopyl-[1,2,4]oxadiazol-‘S'yl)'I')henyl]'piperazin-
1-yl}-6-pyridin-4-yl-3H-pyrimidin-4-one;
2-{(2R)-4-[4-(5-Methoxymethyl-[1,2,4]oxadiazol-3-y1)-phenyll-2-methyl-piperazin-1-y1}-
3-methyl-6-pyridin-4-yl-3H-pyrimidin-4-one;
3-Methyl-2-{(2R)-2-methyl-4-[4-(5-pyridin-2-y1-[1,2,4]loxadiazol-3-y1)-phenyll-
piperazin-1-yI}-6-pyridin-4-yl-3H-pyrimidin-4-one;
2-{(2R)-4-[4-(5-Aminomethyl-[1,2,4loxadiazol-3-yl)-phenyll-2-methyl-piperazin-1-yl}-

3-methyl-6-pyridin-4-yl-3H-pyrimidin-4-one;
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2-((2R)-4-{4-[5-((18)-1-Amino-ethyl)-[1,2,4loxadiazol-3-yll-phenyl}-2-methyl-piperazin-
1-y1)-3-methyl-6-pyridin-4-yl-3H-pyrimidin-4-one;

2-(.(2R) -4-{4-[5-(1-Amino- 1-methyl-ethyl)-[1,2,4loxadiazol-3-yll-phenyl}-2-methyl-
piperazin-1-y1)-3-methyl-6-pyridin-4-yl-3H-pyrimidin-4-one; ‘
3-Methyl-2-{(2R)-2-methyl-4-[4- ((ZRS)'5'pyrrolidin-2-y1' [1,2,4]oxadiazol-3-y1)-phenyll-
piperazin-1-yl}-6-pyridin-4-yl-3H-pyrimidin-4-one;
2-[(2R)-4—(4-{5-[(1S)-1-Amino-2-(3H-imid;zol-4-y1)-ethy1]-[1,2,4]oxadiazol-3-y1}-
phenyl) 'é'methyl-piperazin' 1-yll-3-methyl-6-pyridin-4-yl-3H-pyrimidin-4-one;
2-((2R)-4-{4-[5-((1R)-1-Amino-ethyl)-[1,2,4loxadiazol-3-yll-phenyl}-2-methyl-piperazin-
l-yl)'3'methy1-6'pyridin'4-y1-3H-pyrimidin-4-one;
3-Methyl-Z'{(ZR)'2'methy1'4"[4'(5-pyridin-4-yl'[1,2,4]oxadiazol'S-yl)'phenyl]'
piperazin-1-yl}-6-pyridin-4-yl-3H-pyrimidin-4-one; and
2-[(2R)-4-(3-Hydroxy-phenyl)-2-methyl-piperazin-1-yl]-3-methyl-6-pyridin-4-y1-3H-
pyrimidin-é'one, |

an optically active isomer thereof, or a pharmaceutically acceptable salt thereof.

29. A medicament comprising as an active ingredient a substance selected
from the group consisting of the compound represénted by the formula (I) and an
optically active isomer thereof, or a pharmaceutically acceptable salt thereof according
to any one of the above 1 to 28.

30. A tau protein kinase 1 inhibitor selected from the group consisting of the
compound represented by the formula (I) and an optically active isomer thereéf, ora
" pharmaceutically acceptable salt thereof according to any. one 6f the above 1 to 28.

31. The medicament according to the above 29 which is used for preventive
and/or therapeutic treatment of a disease caused by tau protein kinase 1 hyperactivity.

32. The medicament according to the above 29 which is used for preventive
and/or therapeutic treatment of a neurodegenerative disease.

33. The medicament according to the above 32, wherein the disease is
selected from the group consisting of Alzheimer disease, ischemic cerebrovascular

accidents, Down syndrome, cerebral bleeding due to cerebral amyloid angiopathy,
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progressive supranuclear palsy, subacute sclerosing panencephalitic parkinsonism,
postencephalitic parkinsonism, pugilistic encephalitis, Guam parkinsonism-dementia
complex, Lewy body disease, Pick’s disease, corticobasal degeneration, frontotemporal
dementia, vascular dementia, traumatic injuries, brain and spinal cord trauma,
peripheral neuropathies, retinopathies and glaucoma.

34. The medicament according to the above 29, which is used for preventive
and/or therapeutic treatment of a disease‘ selected from the group consisting of
non-insuiin dependent diabetes, obesity, manic depressive illness, schizophrenia,

alopecia, breast cancer, non-small cell lung carcinoma, thyroid cancer, T or B-cell

leukemia, and a virus-induced tumor.

Mode for Carrying Out the Invention

Unless otherwise indicated, the following definitions are set forth to illustrate
and defined the meaning and scope of the various terms used to'describe the in\}ention
herein.

The term “C1-Cs alkyl ” means alkyl having 1 to 6 carbon atoms which may be
either linear or branched, for example, methyl, ethyl, n-propyl, isopropyl, n-butyl,
isobutyl, sec-butyl, tert-butyl, n-pentyl, isopentyl, neopentyl, 1,1-dimethylpropyl,
n-hexyl, isohexyl. ‘

The term “C1-Ci2 alkyl” means alkyl having 1 to 12 carbon atoms whiqh may
be either linear or branched, for example, methyl, ethyl, n-propyl, isopropyl, n-butyl,

“isobutyl, sec-butyl, tert-butyl, n'pen;cyl, isopentyl, neopentyl, 1,1-dimethylpropyl,
n-hexyl, isohexyl, heptyl, octyl, nonyl, decyl, undecyl or dodecyl.

The term “C2-Cs alkenyl” means alkenyl having 2 to 6 carbon atoms, for
example, vinyl, propenyl, butenyl, pentenyl, hexenyl.

The term “Cz-Cs alkynyl” means alkynyl group having 2 to 6 carbon atoms, for
example, ethynyl, propynl, butynyl, pentynyl, hexynyl.

The term “Cs-Cr7 cycloalkyl” means cycloalkyl having 3 to 7 atoms, for example,

cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl.
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The term “Ce-C10 aryl” means a group having 6 to 10 carbon atoms derived
from, for example,‘ benzene, naphthalene, indane, indene, tetrahydronaphthalene.
The bond position in the cycle is not limited.

The term “heterocyclic group”, “heterocycle”, and “heterocycli‘c ring” mean
cyclic group derived from, for example, Kfuran, dihydrofuran, tetrahydrofuran, pyran,
dihydropyran, tetrahydropyran, benzofuran, dihydrobenzofuran, isobenzofuran,
chromene, chroman, isochroman, thiopheﬁe, benzothiophene, pyrrole, pyrroline,
pyrrolidiﬁe, imidazole, imidazoline, imidazolidine, pyrazole, pyrazoline, pyrazolidine,
triazole, tetrazole, pyridine, pyridine oxide, piperidine, pyrazine, piperazine,
pyrimidine, pyridazine, indole, indoline,. isoindole, isoindoline, indazole, benzimidazole,
benzotriazole, tetrahydroisoquinoline, benzothiazolinone, benzoxazolinone, purine,
quinolizine, quinoline, phthalazine, naphthyridine, quinoxaline, quinazoline, cinnoline,
pteridine, oxazole, oxazolidine, isoxazole, isoxazolidine, oxadiazole, thiazole,
benzothiazole, thiazolidine, isothiazole, isothiazolidine, ‘benzodi‘oxole, dioxane,
benzodioxane, dithian, morpholine, thiomorpholine, phthalimide homopiperidine,
homopiperazine. The bond position in the cycle is not limited.

In the specification, when a functional group is defined as "which may be
substituted" or "optionally substituted", the number of substituents as well as their
types and substituting positions are not parﬁcularly limited, and when two or more
substituents are present, they may be the same or different.

The substituent in the present specification means, for example, C1-Ce alkyl,

' Cz"Ce alkenyl, Cz2-Cs alkynyl, Cs-Cr (;ycloalkyl, Cs-Cr cyclolatlkenﬁ, Ce-Cio aryl,
heterocycles, C1-Ce alkoxy, Cs-Cs alkenyloxy, Cs-Cs alkynyloxy, Cs-Cr cyeloalkyloxy,
Cs-Cy cycloalkenyloxy, Cs-Cio aryloxy, heterocyeleoxy, halogen (chlorine, bromine,
fluorine, iodine), nitro, amino, cyano, hydroxyl, oxo, C1-Cs alkylearbonyl, C2-Cs
alkenylcarbonyl, C2-Cs alkynylcarbonyl, Cs-Cr cycloalkylcarbonyl, Cs-Cr
eycloalkenylcarbonyl, Ce-Cio arylcarbonyl, heterocyclecarbonyl, Ci-Ce alkylsulfonyl,
Cz2-Cs alkenylsulfonyl, Ca2-Cs alkynylsulfonyl, Cs-Cr cycloalkylsulfonyl, Cs-Cs

cycloalkenylsulfonyl, Cs-Cio arylsulfonyl, heterocyclesulfonyl, Ci-Cs alkoxycarbonyl,
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Cs-Cs alkenyloxycarbonyl, Cs-Cs alkynyloxycarbonyl, Cs-Cr cycloalkyloxycarbonyl,
Cs-Cr cycloalkenyioxycarbonyl, Cs-Cio aryloxycarbonyl, heterocycleoxycarbonyl, amino,
C1;Ce alkylamino, Cs-Ce alkenylamino, C3-Cs alkynylamino, Cs-C7 cycloalkylamino,
Cs3-Cr cycloalkenylainino, Cs-C1o0 arylamino, heterocycle-amino, N,N 'd‘i'CrCs
alkylamino, aminocarbonyl, Ci1-Cs alkylaminocarbonyl, Cs-Cs alkenylaminocarbonyl,
C3-Ce alkynylaminocarbonyl, Cs-C7 cycloalkylaminocarbonyl, Cs-Cr
cycloalkenylaminocarbonyl, Ce-Cio arylax;linocarbonyl, heterocycle-aminocarbonyl,
N,N'di‘C'rCs dialkylaminocarbonyl. The number of substituents as well as their
types and substituting positions are not particularly limited, and when two or more
substituents are present; they may be the same or different. In the above

* substituents, every term expressed by “C1-Ce alkyl, Ce-Cs alkenyl, C2-Cs alkynyl, C3-C7
cycloalkyl, Cs-Cr cycloalkenyl, Ce-Cio aryl, heterocycle or C1-Cs alkoxy” represents the
same meaning as defined in the above. These substituents are also substituted by the
substituents described above. |

R2 may preferably be a hydrogen atom.

R3 may be preferably hydrogen atom or a Ci-Cs alkyl group, more preferably
be hydrogen atom or methyl group, further prefer.;tbly methyl group.

R4 may preferably be a group represented by the formula (II) wherein Al4
represents a C1-Ce alkyl group, A3 represerits bond or oxygen atom, A2 represents
bond or C=0. When at least one of R5 and R6, X and R?, X and RS, and RS énd Rs
combine to each other to form a fused or spiro, carbocyclic or heterocyclic kring, together
" with the ring which contains X, and. R5, R4 and Rébind to; R4 m'ay preferably be
hydrogen atom,. R4 may also preferably form, with R5, a
1,2,3,4-tetrahydronaphthalene which may be substituted, a chroman ring which may
be substituted, a cyclohexane ring which may be substituted, a cyclopentane ring
which may be substituted, a tetrahydrofuran ring which may be substituted, together
with the two carbon atoms to which R4 and R5bind to. Alternatively, R* may
preferably combine to RS to form a Cz-C4 methylene group as a bridge.

When X is bond, R5 may preferably form, with RS, a pyrrolidine ring which
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may be substituted or chroman ring together with the two carbon atoms which have X
as bond,. Preferable examples of the substituent to the pyrrolidine ring include
phényl group, a methoxy-substituted phenyl group, and oxo group. The subsfituting
position of the pyrrolidine ring may preferably be the nitrogen atom. ‘

R5 may also preferably form, with X, a cyclohexane ring which may be
substituted, a pyrrolidine ring which may be substituted, or a
1,2,3,4-tetrahydroisoquinoline ring Which‘ may be substituted, together with the
carbon atom which RS binds to.

The symbol p may preferably be 0, and may also preferably be 1, and R6 binds
to any one of X, R4 and RS. .

When X does not form any ring with R4, R5 or RS, X may preferably be oxygen .
atom, CHz, or a group represented by the formula (III) wherein A9 represents bond, A10
represents bond and Al represents hydrogen atom, a C1-C s alkyl group which may be
substituted, a Ce-Cio aryl group which may be substituted, or a heterocyclic group
which may be substituted. More preferably, X may be an oxygen atom or a group
represented by the formula (III) wherein A? represents bond, A0 represents bond and
All represents formula (III-b) wherein A2! represents bond and B represents a Cs-C1o
aryl group which may be substituted.

-R20 may be preferably a halogen atdm, a C1-Cs alksrl group, a C1-Cs alkyloxy
group, or a Cs-Cip aryl group, more preferably a halogen atom, methyl group, or -
methoxy group.

The symbol q may be preferably 0 to 2, more preferably O or 1.

The pharmaceutically acceptable salt of the compound represented by the
aforementioned formula (I) may include the salt with inorganic acid such as
hydrochloric acid, hydrobromic acid and the like and the salt with organic acid such as
acetic acid, propionic acid, tartaric acid, fumaric acid, maleic acid, malic acid, oxalic
acid, succinic acid, citric acid, benzoic acid and the like.

In addition to the compound represented by the aforementioned formula (I), an
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optically active isomer thereof, or a pharmaceutically acceptable salt thereof, their
solvates and hydrates also fall within the scope of the present invention. The
coxﬁpound represented by the formula (I) may have one or more asymmetric carbon
atoms. As for the stereochemistry of such asymmetric carbon atoms, 'they may
independently be in either of (R) and (S) configuration, and the pyrimidone derivative
may exist as stereoisomers such as optical isomers, or diastereoisomers. Any
stereoisomers of pure form, any mixtures.of stereoisomers, racemates and the like fall
within thé scope of the present invention

Examples of preferred compounds of the present invention are shown in the

tables set out below. However, the scope of the present invention is not limited by the

following compounds.

Table 1
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Particularly preferred compounds of the present invention represented by
formula (I) include:
6-(3-Fluoro-pyridin-4-y1)-2-[5-(3-methoxy-phenyl)-(3aRS,6aSR)-cis-hexahydro-pyrrolo
[3,4-clpyrrol-2-yll-3-methyl-3H-pyrimidin-4-one; ‘
2-[5-(2-Methoxy-phenyl)-(3aRS,6aSR)-cis-hexahydro-pyrrolo[3,4-clpyrrol-2-yl]-

3 methyl-6-pyridin-4-yl-3H-pyrimidin-4-one;
2-[5-(2-Methoxy-phenyl)-(3aRS,6aSR)-cis-hexahydro-pyrrolo[3,4-clpyrrol-2-yl]-
1-methyl-1H-[4,4Tbipyrimidinyl-6-one;
6-(3-Fluoro-pyridin-4-y1)-2-[5-(2-methoxy-phenyl)-(3aRS,6aSR)-cis-hexahydro-
pyrrolo[3,4-clpyrrol-2-yll-3-methyl-8H-pyrimidin-4-one;
3-Methy1-6-pyridin-4"y1'2'((3aRS,9bRS)'§is-1,3a,4,9b-tetrahydro-3H-5-oxa'2-aza-
cyclopenta[a]naphthalen-2-yi)'3H'pyrimidin-4-one;
6-(3'FluorO'pyridin'4'yl)'3'methyl'2'((3aRS,9bRS)'cis-1,33.,4,9b'tetrahydr0'8vH'5.-oxa-
2-aza-cyclopentalalnaphthalen-2-yD)-3H-pyrimidin-4-one; '
2-((39)-3-Benzylamino-pyrrolidin-1-yl)- 3-methyl-6'pyridin'4-y1; 3H-pyrimidin-4-one;
2-((38)-3-Benzylamino-pyrrolidin-1-y1)-1-methyl-1H-[4,4Tbipyrimidinyl-6-one;
2'((SS)'3'Benzy1amino-pyrrolidin'1'y1)'6'(3'ﬂuoro-1;yridin-4-yl)'3'methyl-3H'
pyrimidin-4-one;
2-((38)-3-Amino-pyrrolidin-1-yD-1-methyl-1H-[4,4'bipyrimidinyl-6-one;
N-[1-(1-Methyl-6-oxo0-1,6-dihydro-[4,4']bipyrimidinyl-2-y)-pyrrolidin-(3S)-3-yll-
benzamide; .
2-[(39)-3-(4-Fluoro-phenylamino)-pyrrolidin-1-yll-1-methyl- 1H-[4,4'Tbipyrimidinyl-
6-one;

2-((3R)-3-Benzylamino-pyrrolidin- 1-y1)-6-(3-fluoro-pyridin-4-y1)-3-methyl-3H-
pyrimidin-4-one;
2'((SR)'3-Benzylamino-pyrrolidin'l'yl)'3'methyl-G-pyridin'4-yl-3H-pyrimidin'4'one§
2-((8R)-3-Benzylamino-pyrrolidin-1-y1)-1-methyl- 1H-[4,4Tbipyrimidinyl-6-one;
2-((8R)-3-Amino-pyrrolidin-1-y1)-6-(3-fluoro-pyridin-4-yl)-3-methyl-8H-pyrimidin-

4-one;
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2-((3R)- 3-Amino-pyrrolidin-1 -yD)-1-methyl-1H-[4,4Tbipyrimidinyl-6-one;
2-[(3R)-3-(4-Fluoro-phenylamino)-pyrrolidin-1-yll-1-methyl-1H-[4,4'Ibipyrimidinyl-
6-one; ‘
2-[(3R)-3-(4-Fluoro-phenylamino)-pyrrolidin-1-yll-3-methyl-6-pyridin-4-yl-3H-
pyrimidin-4-one;

2-((83R)-3-Amino-pyrrolidin-1-y1)-3 'methyl-‘6'pyridin'4'y1- 3H-pyrimidin-4-one;
2-[(3R)-3-(2-Fluoro-phenylamino)-pyrrolidin-1-yll-3-methyl-6-pyridin-4-y1-3H-
pyrimidin'.él'one,
2-[3-((8R)-3-Fluoro-phenylamino)-pyrrolidin-1-y1l-3-methyl-6-pyridin-4-yl-3H-
pyrimidin-4-one;

2- [(3R)'3'.(2'Methoxy-phenylamino)'pyrrolidin'l'yl]'3-methyl-6'pyridin'él-yl-3I—I~
pyrimidin-4-one;
2-[(8R)-3-(8-Methoxy-phenylamino)-pyrrolidin-1-yll-3-methyl-6-pyridin-4-yl-3H- -
pyrimidin-4-6ne; _

3-Methyl-2-(2-methyl-pyrrolidin- 1-yD-6-pyridin-4-yl-3H-pyrimidin-4-one;
1-Methyl-2- (2'methyl-pyrrolidin- 1-yD-1H- [4,4']'bipyyimidiny1-6-one;
6-(3-Fluoro-pyridin-4-yl)-3-methyl-2-(2-methyl-pyrrolidin-1-yD)-8H-pyrimidin-4-one;
2-[(8R)-3-(2-Fluoro-phenylamino)-pyrrolidin-1-y1l- 1-methyl- 1H-[4,4Tbipyrimidinyl-
6-one; | . '
2-[(3R)-3-(2-Methoxy-phenylamino)-pyrrolidin-1-yll-1-methyl-1H- [4,4Tbipyrimidinyl-
6-one; . -

2-[(3R)-3- (3'Methoxy-phen$rlamino)'pyrrolidin- 1-yll-1-methyl-1H-[4,4Tbipyrimidinyl-
6-one; |
2-[(8R)-3-(4-Methoxy-phenylamino)-pyrrolidin-1-y1]-1-methyl-1H-[4,4Tbipyrimidinyl-
6-one;
3-Methyl-2-((3R)-3-phenylamino-pyrrolidin-1-y1)-6-pyridin-4-yl-3H-pyrimidin-4-one;
1-Methyl-2-((3R)-3-phenylamino-pyrrolidin-1-yl)-1H-[4,4'Ibipyrimidinyl-6-one; |
6-(3-Fluoro-pyridin-4-yl)-2-[(3R)-8-(2-methoxy-phenylamino)-pyrrolidin-1-yl]-3-methyl

-3H-pyrimidin-4-one;
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2-((38)-3-Benzyl-morpholin-4-y)- 1-methyl-1H-[4,4'Tbipyrimidinyl-6-one;

2-((4aRS, 10bRS)'tI"anS'2,3,4a,5,6, 10b-Hexahydro-naphtho[1,2-b][1,4]oxazin-4-y1)-3-
methyl-6-pyridin-4-yl-3H-pyrimidin-4-one;
6-(3-Fluoro-pyridin-4-y1)-2-((4aRS,10bRS)-trans-2,3,4a,5,6, 10b'hexahy‘dr0'naphtho
[1,2-b1[1,4loxazin-4-y])-3-methyl-3H-pyrimidin-4-one;
2-((4aRS,10bRS)-trans-3,4,4a,5,6,10b-Hexahydro-2H-naphthol1,2-b][1,4]oxazin-4-yl)
-3-methyl-6-(pyrimidin-4-yD- 3H'pyrimidi1'1'4-one;

B-Methyl-é' (4-phenyl-4,8-diaza-tricyclo[5.2.2.026]undec-8-yl)-6-pyridin-4-yl-3H-
pyrimidin-4-one;

3-Methyl-6-pyridin-4-yl-2-[6- (4'pyrrolidip- 1-yl-phenyl)-2-aza-bicyclo[2.2.2]oct-2-y1]-
3H-pyrimidin-4-one; '
2-[3-(2-Methoxy-phenylamino)-8-aza-bicyclo[3.2.1]oct-8-y1l-3-methyl-6-pyridin-4-yl-
3H-pyrimidin-4-one;

6- (3'F1uor0'pyridin'4'yl)'2' [3-(2-methoxy-phenylamino) '8'aza'bi(;yclo [3.2.1]oct-8-y1]-3-
methyl-3H-pyrimidin-4-one;
2-[3-(4-Methoxy-phenylamino)-8-aza-bicyclo[3.2.1loct-8-y1l-3-methyl-6-pyridin-4-yl-
SH-pyrimidin-4-one; |
6-(3-Fluoro-pyridin-4-y])-2-[3-(4-methoxy-phenylamino)-8-aza-bicyclo[3.2.1]oct-8-y1]- 8-
methyl-8H-pyrimidin-4-one; A
2-(8-Methoxy-(4aRS,10bRS)-trans-2,3,4a,5,6, 10b-hexahydro-naphtho[1,2'b] [1,4]

. oxazin'4-y1)'3'methyl-6'pyridin'4-y1"3H'pyrimidin'4-one;

6-(3-Fluoro-pyridin-4-y1)-2- (8-methox§- (4aRS,10bRS)-trans-2,3,4a,5,6, lOb'hexahydfo-
naphtho[1,2-bl[1,4]oxazin-4-y1)-8-methyl-3H-pyrimidin-4-one;
2-(8-Methoxy-(4aRS,10bRS)-trans-2,3,4a,5,6,10b-hexahydro-naphthol1,2-b][1,4]
oxazin-4-yD-1-methyl-1H-[4,4'Ibipyrimidinyl-6-one;
2-(7-Methoxy-(4aRS,10bRS)-trans-2,3,4a,5,6,10b-hexahydro-naphtholl,2-b1[1,4]
oxazin-4-yl)-3-methyl-6-pyridin-4-y1-8H-pyrimidin-4-one;
6-(3-Fluoro-pyridin-4-yl)-2-(7-methoxy-(4aRS,10bRS)-trans-2,3,4a,5,6,10b-hexahydro-
naphtho[1,2-b][1,4loxazin-4-y])-3-methyl-3H-pyrimidin-4-one;
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2-(7-Methoxy-(4aR$, 10bRS)-trans-2,3,4a,5,6,10b-hexahydro-naphthol1,2-b1[1,4]
oxazin-4-yl)-1-methyl-1H-[4,4'1bipyrimidinyl-6-one;
2-(9-Methoxy-(4aRS,10bRS)-trans-2,3,4a,5,6,10b-hexahydro-naphtho [1‘,2-b] [1,4]
oxazin-4-yl)-3-methyl-6-pyridin-4-yl-3H-pyrimidin-4-one;
6-(3-Fluoro-pyridin-4-yl)-2-(9-methoxy-(4aRS,10bRS)-trans-2,3,4a,5,6, 10b-hexahydro-
naphtho[1,2-b][1,4]oxazin-4-y1)-3-methyl-3H-pyrimidin-4-one,
2-(9-Methoxy-(4aRS,10bRS)-trans-2, 3,4a,5.,6, 10b-hexahydro-naphtho[1,2-b][1,4]
oxazin'4-yi) -1-methyl-1H-[4,4'Ibipyrimidinyl-6-one;
2-((4aRS,10bSR)-cis2,3,4a,5,6,10b-Hexahydro-naphtho[1,2-b][1,4]oxazin-4-yl)-
3-methyl-6'pyridin'4-yl'3H-pyrimidin-4-qne;

6-(3-Fluoro-pyridin-4-yl)-2-(4aRS, 10bSR)-cis-2,3,4a,5,6,10b-hexahydro-naphtho[1,2-b]
[1,4Joxazin-4-yD)-3-methyl-3H-pyrimidin-4-one;
2-((4aRS,10bSR)-cis-2,3,4a,5,6,10b-Hexahydro-naphthol1,2-b][1,4loxazin-4-yi)-
1-methyl- 1H- [4,4'Ibipyrimidinyl-6-one; |
6-(3-Fluoro-pyridin-4-yl)-3-methyl-2-((4aRS,10bRS)-trans-2,3,10,10a-tetrahydro-4a H-
4,9-dioxa-1-aza-phenanthren- l'yl)-3H*pyrimidin-4-9ne;
6-(3-Fluoro-pyridin-4-yD)-2-(8-methoxy-(4aRS,10bSR)-cis-2,3,4a,5,6,10b-hexahydro-
naphtho[1,2-b][1,4loxazin-4-y1)-8-methyl-3H-pyrimidin-4-one;
6-(3-Fluoro-pyridin-4-yl)-2-(6-methoxy- (4aRS., 10aRS)-trans-2,3,10,10a-tetrahydro-
4aH-4,9-dioxa-1-aza-phenanthren-1-yl)-3-methyl-3H-pyrimidin-4-one; ‘ )

' 2-(9-Methoxy-(4aRS, 10bSR)-cis-2,3,4a,5,6,10b-hexahydro-naphthol1,2-b][1,4]oxazin-4-
571)'3'methy1-6-pyridin-4'yl'3H'pyrimidin'4-bne;
6-(3-Fluoro-pyridin-4-y])-2-(9-methoxy-(4aRS, 10bSR)-cis-2,3,4a,5,6,10b-hexahydro-
naphthol1,2-b][1,4]oxazin-4-yD)-3-methyl-3H-pyrimidin-4-one;
2-(9-Methoxy-(4aRS,10bSR)-cis*2,3,4a,5,6,10b-hexahydro-naphtholl,2-b][1,4]oxazin-4-
y1)-1-methyl-1H-[4,4'Tbipyrimidinyl-6-one;
2-(7-Methoxy-(4aRS,10bSR)-cis-2,3,4a,5,6,10b-hexahydro-naphtho[1,2-b1[1,4]oxazin-4-
yD)-3-methyl-6-pyridin-4-yl-3H-pyrimidin-4-one;
6-(3-Fluoro-pyridin-4-y1)-2-(7-methoxy-(4aRS, 10bSR)-cis-2, 3,4a,5,6,10b-hexahydro-
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naphthol1,2-b] [1,4]‘oxazin-4-y1)' 3-methyl-8H-pyrimidin-4-one;
2-(7-Methoxy-(4aRS,10bSR)-cis-2,3,4a,5,6, 10b-hexahydro-naphthol1,2-bl[1,4loxazin-4-
yD-1-methyl-1H-[4,4'Tbipyrimidinyl-6-one; ‘
6-(3-Fluoro-pyridin-4-y1)-2-((4aRS,10aRS)-trans-2,3,4a,5,6,10b-hexahydro-1H-benzolf]
quinolin-4-y1)-3-methyl-3H-pyrimidin-4-one;
2-(8-Methoxy-(4aRS,10aRS)-trans-2,3,4a,5,6,10b-hexahydro- 1H-benzolflquinolin-4-yl)-
3'methyl'G'pyridin'4'yl'3H'pyrimidin'4'or.1e;

6'(3*F1uor;)'pyridin'4'yl) -2-(8-methoxy-(4aRS,10aRS)-trans-2,3,4a,5,6, 10b-hexahydro-
1H-benzolflquinolin-4-y1)-3-methyl-3H-pyrimidin-4-one;
2-(8-Methoxy-(4aRS,10aRS)-trans-2,3, 4a,5,6,10b-hexahydro-1H-benzolflquinolin-4-yl)-
1-methyl-1H-[4,4']bipyrimidinyl-6-one;
3-Methyl-6-pyridin-4-yl-2-((4aRS,10aRS)-cis-2,3,10,10a-tetrahydro-4aH-4,9-dioxa-1-
aza-phenanthren-1-y1)-8H-pyrimidin-4-one;
6-(83-Fluoro-pyridin-4-yl)-3-methyl-2-((4aRS,10aRS)-cis"2,83,10, lOé'tetrahydro-4aH"
4,9-dioxa-1-aza-phenanthren-1-yl)-3H-pyrimidin-4-one;

1-Methy1-2-((4aRS, 10aRS)-cis-2,3,10, 10a-tetrahydrp-4aH"4,9-dioxa' l-aza-
phenanthren-1-y1)-1H-[4,4Tbipyrimidinyl-6-one;
6-(3-Fluoro-pyridin-4-yD)-2-(6-methoxy-(4aRS,10aRS)-cis-2,3,10,10a tetrahydro-4aH-
4,9-dioxa-1-aza-phenanthren-1-yl)- 3-methyl-SH-pyrimidin'él-'one;
2-(6-Methoxy-(4aRS,10aRS)-cis-2,3,10,10a-tetrahydro-4aH-4,9-dioxa-1-aza-
phenanthren-1-y1)-1-methyl-1H-[4,4'Tbipyrimidinyl-6-one; 4
2-(9-Fluoro-(4aRS,10bRS) ~trans*Z,3,4;31,5,6, 10b-hexahydro-naphthol1,2-b][1,4]oxazin-
4-y1)-3-methyl-6-pyridin-4-yl-3H-pyrimidin-4-one; ‘
2-(9-Fluoro-(4aRS, 10bRS)-trans-2,3,4a,5,6,10b-hexahydro-naphtholl,2-b][1,4loxazin-
4-y1)-6-(3-fluoro-pyridin-4-yl)-3-methyl-3H-pyrimidin-4-one;
2-(9-Fluoro-(4aRS,10bRS)-trans-2,3,4a,5,6,10b-hexahydro-naphthol1,2-b][1,4]oxazin-
4-yD)-1-methyl-1H-[4,4'Tbipyrimidinyl-6-one;
2-(9-Fluoro-(4aRS,10bSR)-cis-2,3,4a,5,6,10b-hexahydro-naphthol[1,2-b][1,4]oxazin"

4-y1)-8-methyl-6-pyridin-4-yl-3H-pyrimidin-4-one;
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2-(9-F1uoro-(4aRS,10bSR)-cis-2,3,4a,5,6,-10b-hexahydr0'naphtho[1,2-b][1,4]oxazin'
4-y1)-6-(3-fluoro-pyridin-4-yl)-3-methyl-3H-pyrimidin-4-one;
2-(9'Fluor0'(4aRS,10bSR)-ciS'2,3,4a,5,6,10b-hexahydro-naphtho[1,2'b][‘1,4]oxazin'
4-yD-1-methyl-1H-[4,4'Tbipyrimidinyl-6-one; '
3'Methy1'2-((3R)'3'methyl'morph01in-4'$7l)'G'pyridin-4'yl-3H-pyrimidin-4-one;
6-(8-Fluoro-pyridin-4-yl)-3-methyl-2-((83R)-3-methyl-morpholin-4-yl)-3H-pyrimidin-
4-one;

1-Methy1-é-((3R)-3-methy1-morpholin-4-y1)-1H-[4,4']bipyrimidiny1-6-one;
6'(3'F1uoro-pyridin'4-yl)'3'methy1-2'((3S)'3'methy1'morpholin-4-yl)'3H'pyri1ﬁidin-
4-one;

3'Methy1-‘2'(2—methy1~piperidin'l-yl)"6'pyridin"4-yl'3H-pyrimidin'4~one;
1-Methyl-2-(2-methyl-piperidin-1-y1)-1H-[4,4'Tbipyrimidinyl-6-one;
6-(3-Fluoro-pyridin-4-y1)-3-methyl-2-(2-methyl-piperidin-1-y1)-8H-pyrimidin-4-one;
4-[4-(3-Fluoro-pyridin-4-y])-1-methyl-6-oxo- 1,61dihydro:pyrimidir;-2 -yl]-(3R)-3-methyl-
piperazine-1-carboxylic acid benzyl ester; ‘
4-[4-(3-Fluoro-pyridin-4-y])-1-methyl-6-oxo- 1,6‘dihy\dro-pyrimidin'Z'yl] -(39)-3-methyl-
piperazine-1-carboxylic acid benzyl ester;
6-(3-Fluoro-pyridin-4-y1)-3-methyl-2-((2S)-2-methyl-piperazin- 1-y1)-3H-pyrimidin-
4-one; | '
6-(3-Fluoro-pyridin-4-y1)-3-methyl-2-((2R)-2-methyl-piperazin- l'yl)-3H-py;imidin- ‘
| 4-one; _ .
1-[4-(3-Fluoro-pyridin-4-yl)- l'methyl'é'OXO' 1,6-dihydro-pyrimidin-2-yll-piperidine-
2-carboxylic acid ethyl ester; ‘
2-((2SR,4RS)-2,4-Dimethyl-piperidin-1-y1)-6-(3-fluoro-pyridin-4-y1)-3-methyl-3H-
pyrimidin-4-one;
2-((2RS,4RS)-2,4-Dimethyl-piperidin-1-y1)-6-(3-fluoro-pyridin-4-y1)-3-methyl-8H-
pyrimidin-4-one;
3-Methyl-2-((4aRS,8aRS)-trans-octahydro-benzo[1,4]oxazin-4-yl)-6-pyridin-4-yl-3H-

pyrimidin-4-one;
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6~(3-F1uoro-pyridi;1'4-yl)'3-methyl*2'((4aRS,8aRS)-trans-octahydro*benzo[1,4]oxazin'
4'y1)"3H'pyrimidin'4'one; .
1-Methyl-2-((4aRS,8aRS)-trans-octahydro-benzoll,4loxazin-4-yl)- 1H- ‘
[4,4Tbipyrimidinyl-6-one;
2-((8R)-3-Ethyl-morpholin-4-y1)-6-(3-fluoro-pyridin-4-yl)-3-methyl-3H-pyrimidin-
4-one; '
2-((3R)-3-Ethyl-morpholin-4-yD-1-methyl-1H-[4,4'Ibipyrimidinyl-6-one;
2-(8-Aza-bicyclo[3.2.1]oct-8-y1)-6-(3-fluoro-pyridin-4-yD-3-methyl- 3H~pyrimidin'4'one;
2-(8-Aza-bicyclo[3.2.1]oct-8-y1)-1-methyl-1H-[4,4Tbipyrimidinyl-6-one;
6-(3-Fluoro-pyridin-4-y1)-2-((3R)-3-isopropyl-morpholin-4-y1)-3-methyl-3H-pyrimidin-
4-one;
6'(3-Fluor0'pyridin'4-yl)'2'((BR)'S'isobutyl'morpholin—4'y1)'3-methy1-3H-pyrimidin'4-
one; | ‘
4-[4-(3-Fluoro-pyridin-4-yl)- 1-methyl-6-ox0-1,6-dihydro-pyrimidin-2-yl}l-morpholine-3-
carboxylic acid ethyl ester;
6-(3'F1u0ro-‘pyridin'4'yl)'3"methyl'2'((3R)'3"phenyl'morpholin-4-yl)'3H'pyrimidin'
4-one;
1-Methyl-2-((8R)-3-phenyl-morpholin-4-yl)- 1H-[4,4'Ibipyrimidinyl-6-one;
3-Methyl-2-(octahydro-quinolin-1-y1) '6“pyriciin- 4-yl- 3H~pyriinidin- 4-one;
1-Méthyl-2-(octahydro-quinolin-1-y1)- 1H-[4,4bipyrimidinyl-6-one; .
' 6-(3'Fluor0'pyridin'4-y1)-3'methyl-2-(octahydr0'quinolin-1'y1)-3H-pyriniidin-4'one; :
- 3-Methyl-2-(4'pheny1'4,8-diaza'tricyclo[5.2'.2.02:6]unde0'8-y1)'6'pyridin'4*yl"3H'
pyrimidin-4-one; | | t
3-Methy1'2'((1RS,4SR,GRS)'6-phenyl-2'aza-bicyclo[2.2.2]oct-2'yl)'ﬁ"pyridin'4'yl-
3H-pyrimidin-4-one;
2-(1,8,4,6,7,11b-Hexahydro-pyrazino[2,1-alisoquinolin-2-y1)-3-methyl-6-pyridin-4-yl-
3H-pyrimidin-4-one;
6-(3-Fluoro-pyridin-4-y1)-2-(1,3,4,6,7,11b-hexahydro-pyrazinol2, 1-al isoq}linolin'z-yl) -

3-methyl-3H-pyrimidin-4-one;
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2-(1,3,4,6,7, 11b-Hexahydro-pyrazino[2, 1-alisoquinolin-2-y1)-1-methyl- 1H-
[4,4'Tbipyrimidinyl-6-one;
3-Methyl-2'((4aR,8aR)-octahydro-benzo[1,4]oxazin'4'yl)-6-pyridin-4-y1"3H'pyrimidin'
4-one; '
6-(3-Fluoro-pyridin-4-y))-3-methyl-2-((4aR,8aR)-octahydro-benzol1,4]oxazin-4-yl)-3H-
pyrimidin-4-one;

1-Methyl-2-((4aR, 8aR)-octahydro-benzo[1,4]loxazin-4-yl)-1H-[4,4'Ibipyrimidinyl-6-one;
2'((4aR,7aR)-Hexahydro-cyclopenta[1,4]oxazin'4-y1)-3-methyl-6-pyridin-4'yl'SH-
pyrimidin-4-one; ]
6-(3-Fluoro-pyridin-4-yD-2-((4aR,7aR)-hexahydro-cyclopentall,4loxazin-4-yl)-
3'methy153H'pyrimidin'4'one,'

2-((4aR,7aR)-Hexahydro-cyclopentall,4] oxazin-4-yl)-1-methyl-1H-[4,4']bipyrimidinyl-
6-one; ‘
6'(3'Fluor0'pyridin-4-yl)"3'methy1'2'((3RS)'2,2.,3-trimethy1'morpilolin-4‘yl)‘3H~
pyrimidin-4-one;
2'((2RS,SRS)'2,3-Dimethyl'morpholin-él-yl)'6'(3'ﬂu9ro-pyridin'4-yl)'S'methyI-SH-
pyrimidin-4-one; |

2-((2RS, 3RS)-2,3-Dimethyl-morpholin-4-yl)-1-methyl- 1H- [4,4Tbipyrimidinyl-6-one;
2-((ZRS,3SR)-2,3-Dimethyl-morpholin'4"y1)'6.-(3“ﬂuor0'pyridin'4-yl)'3"methy1-3H-
pyrimidin-4-one; . .

. 2'((2R,3SR)-2,3'Dimethyl-morpholin'4'yl)'6'(3'ﬂuoro-pyridjn-4-yl)"3-methyl-3H'
pyrimidin-4-one; .
2'((2S,3SR)'2,3'Dimethyl'morpholin-4-y1)'6'(3'ﬂuor0'pyridin-4-yl)'3-ﬁethy1-3H-
pyrimidin-4-one;
2-((2R, 3R)-2,3-Dimethyl-morpholin-4-y1)- 1-methyl-1H-[4,4'Ibipyrimidinyl-6-one;
2'((ZR,3R)'2,3-Dimethyl'morpholin'4'y1)'6'(3'ﬂuor0'pyridin-4'y1)'S'methyl'SH'
pyrimidin-4-one;
1-Methyl-2-((8RS)-2,2,3-trimethyl-morpholin-4-y1)- 1H-[4,4'|bipyrimidinyl-6-one;
1-Methyl-2-((8R)-2,2,3-trimethyl-morpholin-4-yl)- 1H-[4,4'Ibipyrimidinyl-6-one;
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1-Methyl-2-((38)- 2,2,3-trimethyl-morpholin-4-yl)-1H-[4,4Tbipyrimidinyl-6-one;
2-((3a8,7aR)-Hexahydro-2,4-dioxa-7-aza-inden-7-yl)- 1-methyl- 1H-[4,4'Ibipyrimidinyl-
6-one; ‘
6-((3a8,7aR)-3-Fluoro-pyridin-4-yl)-2-(hexahydro-2,4-dioxa-7-aza-inden-7-yl)-
3-methyl-3H-pyrimidin-4-one; |

2-((3RS)-3-Fluoromethyl-morpholin-4-yl)- 1-methyl-1H- [4,4'Tbipyrimidinyl-6-one;

2- ((3R)'8-Fluoromethyl"morpholin-4-y1)- 1-methyl-1H-[4,4'bipyrimidinyl-6-one;
2-((39) '3-f‘luoromethyl-morpholin'4-y1) -1-methyl-1H-[4,4Tbipyrimidinyl-6-one;
2-((3RS)-3'Fluoromethyl-morpholin-4-yl)'6'(3-ﬂuor0-pyridin-4-yl)'3-methyl~3H'
pyrimidin-4-one;
2-((SR)'3;Fluoromethyl'morpholin'4'y1)"6'(3'ﬂuor0'pyridin'4'yl)'3'methyl-3H-
pyrimidin-4-one;
2-((38)-3-Fluoromethyl-morpholin-4-y1)-6-(3-fluoro-pyridin-4-y1)-8-methyl-3H-
pyrimidin-4;one; |
6’(3-F1uor0'pyridin"4-yl),-3-methyl-2-((4aR,SaR)-octahydro-benzo[1,4]0xazin'4"yl)-3H"
pyrimidin-4;one; ‘ ‘

1-Methyl-2-((4aR, 8aR)-octahydro-benzol1,4]loxazin-4-y1)-1H-[4,4'Ibipyrimidinyl-6-one;
6-(3-Fluoro-pyridin-4-yl)-2-((4aR, 7aR)-hexahydro-cyclopentall,4]oxazin-4-y1)-3-
methyl-3H-pyrimidin-4-one; A -
2-((4aR,7aR)-Hexahydro-cyclop entall,4loxazin-4-yl)-1-methyl-1H- [4,4']bipyrimidinyl'
6-one; | _ -
;6-(3'F1uoro-pyridin'4-yl)'3'methyl'2-k(3RS)‘2,2,3-trimethyl*morpholin'4'yl)'3H-
pyrimidin-4-one; '
2-((2RS,3R8)-2,3-Dimethyl-morpholin-4-y1)-6-(3-fluoro-pyridin-4-yl)-8-methyl-3H-
pyrimidin-4-one;

2-((2RS, 3RS) '2,3'Dimethyl'morpholin'4-yl) -1-methyl-1H-[4,4Tbipyrimidinyl-6-one;
2-((2R,3SR)-2,3-Dimethyl-morpholin-4-y1)-6-(3-fluoro-pyridin-4-yl)-3-methyl-3H-
pyrimidin-4-one;

2-((28,3SR)-2,3-Dimethyl-morpholin-4-y1)-6-(3-fluoro-pyridin-4-yl)-3-methyl-3H-
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pyrimidin-4-one; .

2-((2R, 3R)-2,3-Dimethyl-morpholin-4-y1)-1-methyl-1H-[4,4'Ibipyrimidinyl-6-one;
2-((2R,3R)-2,3-Dimethyl-morpholin-4-y1)-6-(3-fluoro-pyridin-4-yD-3-methyl-3H-
pyrimidin-4-one; ' |
1-Methyl-2-((3R)-2,2,3-trimethyl-morpholin-4-yD-1H-[4,4'Ibipyrimidinyl-6-one;
1-Methyl-2-((38)-2,2,3-trimethyl-morpholin-4-y1)- 1H-[4,4']bipyrimidinyl-6-one;
2-((3aR,7aS)-Hexahydro-2,4-dioxa-7 'aza'i'nden'7-yl) -1-methyl-1H-[4,4'Ibipyrimidinyl-
6-one; |
6-((3aR,7aS)-3-Fluoro-pyridin-4-y1)-2-(hexahydro-2,4-dioxa-7-aza-inden-7 -y1)-3-
methyl-3H-pyrimidin-4-one; -
2-((3RS)-3-Fluoromethyl-morpholin-4-y1)-1-methyl- 1H-[4,4']bipyrimidinyl-6-one;
2-((3R)-3-Fluoromethyl-morpholin-4-yl)-1-methyl-1H-[4,4'Ibipyrimidinyl-6-one;
2-((88)-3-Fluoromethyl-morpholin-4-y)- 1-methyl- 1H-[4,4'Ibipyrimidinyl-6-one; .
2'((BRS)'3-Fluoromethyl'morpholin*ékyl)'6'(3'ﬂuoro-pyridin"élc-yi)'3'me1:hy1'SH~
pyrimidin-4-one;
2'((SR)-3"Flhoromethyl-morpholin-4'yl)'6-(S'ﬂuoro‘-pyridin-ﬁl-yl)'3-methyl-3H- .
pyrimidin-4-one;
2-((38)-3-Fluoromethyl-morpholin-4-y1)-6-(3-fluoro-pyridin-4-yl)-3-methyl-3H-
pyrimidin-4-one; ‘ '
6-(3-Fluoro-pyridin-4-yl)-3-methyl-2-((2R)-2-methyl-pyrrolidin- 1-y1)- SH-pyrimidin-4-
one;

' 1-Methyl-2-((4aSR, 8aRS) -octahydro:quinolin- 1-yD)-1H-[4,4'Ibipyrimidinyl-6-one;
1-Methyl-2-((4aS, 8aR)-octahydro-quinolin-1-y1)-1H-[4,4'Tbipyrimidinyl-6-one;
1-Methyl-2-((4aR, 8a8)-octahydro-quinolin-1-y1)-1H-{4,4'Tbipyrimidinyl-6-one;
6-(3-Fluoro-pyridin-4-yl)-3-methyl-2-((4aSR,8aRS)-octahydro-quinolin-1-y1)-3H-
pyrimidin-4-one;
6-(3-Fluoro-pyridin-4-yl)-3-methyl-2-((4aS,8aR)-octahydro-quinolin-1-yl)-3H-
pyrimidin-4-one;

6-(3-Fluoro-pyridin-4-yl)-3-methyl-2-((4aR,8a8)-octahydro-quinolin-1-y1)-3H-
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pyrimidin-4-one; -

2-((2R, 4R)-2,4-Dimethyl-piperidin-1-y1)-1-methyl-1H-[4,4Tbipyrimidinyl-6-one;
(25)'2'[4'(3'Fluor0'pyridin-4'yl)'l'methyl-6~ox0'1,6"dihydro-pyrimidin:Z'yl]'
cyclopentanecarbonitrile; '
2-((2R8)-2-Butyl-pyrrolidin-1-y1)- l'metﬁyl- 1H-[4,4'Tbipyrimidinyl-6-one;
2-((2R8)-2-Benzyl-pyrrolidin-1-y1)-1-methyl-1H-[4,4'Tbipyrimidinyl-6-one;
2-((2RS)-2-Benzyl-pyrrolidin-1-y1)-6-(3 -ﬂuéro-pyridin-él'yl) -3-methyl-3H-pyrimidin-4-
one; |

2-((2R)-2-Benzyl-pyrrolidin-1-y1)-6-(3-fluoro-pyridin-4-yl)-3-methyl- 3H'pyrimidin-4'
one;
2-((28)-2-Benzyl-pyrrolidin-1-y1)-6-(3-fluoro-pyridin-4-yl)-3-methyl- SH-pyrimidin-4-
one;

6-(3-Fluoro-pyridin-4-yD-2-[(3R)-3-(3-methoxy-phenylamino) -pyrrolidin-1-yl] -3- .
methyl-3H-pyrimidin-4-one; |
1-Methyl-2-((4aSR, 8aRS)-octahydro-quinolin-1-yD)-1H-[4,4Tbipyrimidinyl-6-one;
1-Methyl-2-((4a8, SaR)-octahydro-quinolin-l-yl)-1H-[4,4']bipyrimidiny1'6-one; -
1-Methyl-2-((4aR, SaS)-octahydro-quinolin'i-&l)- 1H-[4,4'Tbipyrimidinyl-6-one;
6-(3-Fluoro-pyridin-4-yl)-3-methyl-2-((4aSR,8aRS)-octahydro-quinolin-1-yl)-3H-
pyrimidin-4-one; '
6-(3-Fluoro-pyridin-4-yl)-3-methyl-2-((4aS,8aR)-octahydro-quinolin-1-y1)-3H-
pyrimidin-4-one;

6-(3-Fluoro-pyridin-4-y])-8-methyl-2- ((4aR,8aS) -octahydro-quinolin-1-yl)-3H-
pyrimidin-4-one; |

2-((2R, 4R)‘2,4'Dimethyl-piperidin"l'yl)'l'methyl-lH‘[4,4']bipyrimidiny1-6'one;
(28)-2-[4-(3-Fluoro-pyridin-4-y1)-1-methyl-6-oxo- 1,6-dihydro-pyrimidin-2-y1]-
cyclopentanecarbonitrile;
2-((2RS)-2-Benzyl-pyrrolidin-1-yD)-6-(3-fluoro-pyridin-4-yl)- 3-methyl- 8H-pyrimidin-4-
one;

2-((2R)-2-Benzyl-pyrrolidin-1-y1)-6-(3-fluoro-pyridin-4-yl)-3-methyl-3H-pyrimidin-4-
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one;
2-((28)-2-Benzyl-pyrrolidin-1-y1)-6-(3-fluoro-pyridin-4-yl)-3-methyl-3H-pyrimidin-4-
one; ‘
6-(3-Fluoro-pyridin-4-yl)-2-[(3R)-3-(3-methoxy-phenylamino)-pyrrolidin- 1-yll-8-
methyl-8H-pyrimidin-4-one;

2-((2R)-2,4-Dimethyl-piperazin-1-yl) '6'(3-ﬂuor0'pyridin'4'yl)' 3-methyl-3H-pyrimidin-
4-one;

(3R) -6'(3'Fluoro-pyridin'4-y1) -3-methyl-2-(2-methyl-piperazin-1-y1)-3H-pyrimidin-4-
one;
2-((2R)-4-Benzyl-2-methyl-piperazin-1-yl)-1-methyl-1H-[4,4'Tbipyrimidinyl-6-one;
1-Methyl~'2'((2R)'2-methyl~4-p henyl-piperazin-1-yl)-1H-[4,4']bipyrimidinyl-6-one;
2-[(2R)-4-(2-Fluoro-phenyl)-2-methyl-piperazin- 1-yll-1-methyl-1H-[4,4'Ibipyrimidinyl-
6-one; '
2-[(2R)-4-(3-Fluoro-phenyl)-2-methyl-piperazin-1-yll-1-methyl-1H-[4,4'Tbipyrimidinyl-
6-one; ‘

2-[2R)-4- (4'F1uor0'phenyl)-2'methy1-pip erazin- 1-le] -1-methyl-1H-[4,4'Tbipyrimidinyl-
6-one;

2-[(2R)-4-(2-Methoxy-phenyl)-2-methyl-piperazin-1-y1l-1-methyl- 1H-
[4,4'Tbipyrimidinyl-6-one; . '
2-[(2R)-4-(3-Methoxy-phenyl)-2-methyl-piperazin-1-yll-1-methyl- 1H-
[4,4'Tbipyrimidinyl-6-one; . 4

2- [(2R)-4-(4-Methoxy-phenyl)-2-methyl-piperazin-1-yl]- 1-methyl-1H-
[4,4'Ibipyrimidinyl-6-one; |
2-((2R)-4-Isopropyl-2-methyl-piperazin-1-y1)-1-methyl-1H-[4,4Tbipyrimidinyl-6-one;
5-[(3R)-3-Methyl-4-(1-methyl-6-0x0-1,6-dihydro-[4,4'Ibipyrimidinyl-2-yl)-
piperazin-1-yll-thiophene-2-carboxylic acid ethyl ester;
1-Methyl-2-[(2R)-2-methyl-4-(5-methyl-thiophen-2-yl)-piperazin-1-yl]- 1H-
[4,4'Ibipyrimidinyl-6-one;

2-[(2R)-2-Ethyl-4-(4-methoxy-phenyl)-piperazin-1-yll-1-methyl-1H-[4,4'Tbipyrimidinyl-
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6-one; .
2-[(2R)-2-Ethyl-4-(4-methoxy-phenyl)-piperazin-1-y1l-6-(3-fluoro-pyridin-4-y1)-3-
methyl-3H-pyrimidin-4-one; ‘
1-Methyl-2-[(2R)-2-methyl-4-(pyridine-3-carbonyl)-pip erazin-1-yl]-1H-
[4,4Tbipyrimidinyl-6-one; .

4-[(28)-2-Methyl-4-(1-methyl-6-oxo- 1,6'dihydr0' [4,4'Tbipyrimidinyl-2-y1)-piperazin-
1-yll-benzonitrile;

4-[(3R)- 3-Methyl-4'(l'methy1-6-0x0' 1,6-dihydro-[4,4'Tbipyrimidinyl-2-y])-piperazin-
1-yll-benzonitrile;

3-Methyl-2-((2R)-2-methyl-4-pyrimidin-2-yl-piperazin- 1-yD)-6-pyridin-4-y1-3H-
pyrimidiﬁ-4'0ne; -
6-(3-Fluoro-pyridin-4-yl)-3-methyl-2-(2R)-2-methyl-4-pyrimidin-2-yl-piperazin-1-yD-
3H-pyrimidin-4-one; ‘
1-Methyl-2-{(2R)-2-methyl-4-[4-(5-methyl-[1,2,4loxadiazol-3-yl)-benzoyll-piperazin-
1-yl}-1H-[4,4bipyrimidinyl-6-one;

1-Methyl-2 -{(2R)-2 -methyl-4-[4-(5-methyl-[1, 2,‘4] oxe‘ldiazol" 3-yD-benzyll-piperazin-
1-yl}-1H-[4,4"]bipyrimidinyl-6-one;
1-Methyl-2-[(2R)-2-methyl-4-(pyridine-2-carbonyl)-piperazin-1-yl]-1H-
[4,4'Tbipyrimidinyl-6-one; | '
2-[(2R)-4-(4-Fluoro-benzoyl)-2-methyl-piperidin-1-y1]-1-methyl-1H-
[4,4'Tbipyrimidinyl-6-one; o
2-[(2R)-4-(4-Chloro-benzoyl)-2-methyl-piperidin-1-yll-1-methyl- 1H-
[4,4']bipyrimidinyl-6-one;
2-[(2R)-4-(3,4-Dichloro-benzoyD)-2-methyl-piperidin-1-yll-1-methyl- 1H-
[4,4"Tbipyrimidinyl-6-one;
2-[(2R)-4-(4-tert-Butyl-benzoyl)-2-methyl-piperazin-1-yll-1-methyl-1H-
[4,4bipyrimidinyl-6-one;
4;[(SR)-3'Methyl-4-(1-methy1-6-oxo-1,6-dihydro-[4,4']bipyrimidiny1'2-y1)'piperazine-

1-carbonyll-benzonitrile;
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1-Methyl-2-[(2R) -meethyl'tl-(4'triﬂuoromethoxy'benzoyl)'pip erazin-1-yl]-1H-
[4,4'Ibipyrimidinyl-6-one;
4'[(BR)'3-Methy1~4'(1-methy1-6'oxo-1,6'dihydr0'[4-,4']bipyrimidinyl'2'yl)'piperézine'
1-carbonyl]l-benzoic acid methyl ester; ' ‘
1-Methyl-2-{(2R)-2-methyl-4- (4'methy1'5enzoyl) -piperazin-1-yl]-1H-
[4,4'Tbipyrimidinyl-6-one;
1-Methyl-2-[(2R)-2-methyl-4-(4-trifluoromethyl-benzoyl)-piperazin-1-yll- 1H-
[4,4']bipy£imidiny1-6-one;
2-[(2R)-4-(4-Dimethylamino-benzoyl)-2-methyl-piperazin-1-yl]-1-methyl- 1H-
[4,4'Tbipyrimidinyl-6-one; }
2-[(2R)-4-(4-Methoxy-benzoyl)-2-methyl-piperazin-1-yll-1-methyl- 1H-
[4,4'Ibipyrimidinyl-6-one;
1-Methyl-2-[(2R)-2-methyl-4-(naphthalene-2-carbonyl)-piperazin-1-yl]- 1H-
[4,4'Ibipyrimidinyl-6-one; |
2-[(2R)-4-(Benzol1,3]dioxole-5-carbonyl)-2-methyl-piperazin-1-yl]-1-methyl- 1H-
[4,4']bipyrimidinyl-6-one; '
1-Methyl-2-[(2R)-2-methyl-4-(quinoline-2-carbonyl)-piperazin-1-yl}- 1H-
[4,4'Ibipyrimidinyl-6-one;
2-[(8R)-3-Methyl-4-(1-methyl-6-oxo- 1,6'dihyar0' [4,4'Tbipyrimidinyl-2:yl)-piperazin-
1-yll-benzoic acid methyl ester; J
3'[(BR)-3-Methy1-4'(1'methyl'6'ox0'1,6'dihydr0'[4,4']bipyrimidiny1'2'y1)'pi£)erazin' .
V 1-yll-benzonitrile; ‘
2-[(8R)-3-Methyl-4-(1-methyl-6-oxo-1,6-dihydro-[4,4'Ibipyrimidinyl-2-yD)-piperazin-
1-yll-benzonitrile;
1-Methyl-2-((2R)-2-methyl-4-pyrimidin-5-yl-piperazin- 1-yD)-1H-[4,4Tbipyrimidinyl-
6-one;
1-Methyl-2-((3R)-3-methyl-2,3,5,6-tetrahydro- [1,2'Tbipyrazinyl-4-y])-1H-
[4,4'Tbipyrimidinyl-6-one;

1-Methyl-2- ((ZR)'2"methy1-4-pyridin-4'y1'pip erazin-1-yl)-1H-[4,4'Tbipyrimidinyl-6-one;

161



WO 2007/119463 PCT/JP2007/055787

1-Methyl-2-((2R) '2"lmethy1'4'pyridin- 3-yl-piperazin-1-yl)-1H-[4,4'Tbipyrimidinyl-6-one;
1-Methyl-2-((2R)-2-methyl-4-pyridin-2-yl-piperazin-1-y1)- 1H-[4,4Tbipyrimidinyl-6-one;
4-[(8R)-3-Methyl-4-(1-methyl-6-oxo-1,6-dihydro- [4,4']bipyrimidinyl'2'yl‘)-piperazin' 1-
yll-benzoic acid tert-butyl ester; .
2-[(2R)-4-(4-Chloro-phenyl)-2-methyl-piperazin-1-yll-1-methyl-1H-[4,4'Ibipyrimidinyl-
6-one;
1-Methyl-2-((2R)-2-methyl-4-quinolin-3-yl-piperazin- 1-y1)- 1H-[4,4'Ibipyrimidinyl-
6-one; |
2-[(2R)-4-(4-Hydroxy-phenyl)-2-methyl-piperazin-1-yll-1-methyl- 1H-
[4,4Tbipyrimidinyl-6-one; '
4-[(3R)-3-Methyl-4-(1-methyl-6-oxo0-1,6-dihydro-[4,4Tbipyrimidinyl-2-yl)-
piperazin-1-yll-benzoic acid;
4-{(3R)-4-[4-(3-Fluoro-pyridin-4-yl)-1-methyl-6-ox0-1,6-dihydro-pyrimidin-2-yl]-
3-methyl-piperazin-1-yl}-benzoic acid methyl ester; |
3-{(3R)-4-[4-(3-Fluoro-pyridin-4-yl)- 1-methyl-6-oxo-1,6-dihydro-pyrimidin-2-yll-
3-methyl-pip‘erazin'l-yl}'benzoic acid methyl ester;l
4-{(3R)-4-[4‘(3'Fluoro-pyridin-4'yl)'l'methyl-6'0x0'1,6'dihydrO'byrimidinu?ryl]"
" 3-methyl-piperazin-1-yl}-benzonitrile; . '
| 3-{(3R)-4-[4-(3-F1uoro-pyridin-4-y1)-1-methy1-'6:oxo-1,6-dihydfo-pyrimidin-z-yu-
3-methyl-piperazin-1-yI}-benzonitrile; ‘ '
| 2-{(8R)-4-[4-(3-Fluoro-pyridin-4-y1)-1-methyl-6-oxo- 1,G'dihydrO'pyrimidih-2'yl] -
3-methyl-piperazin-1 'yl}'benzonitrile; .
6- (3-F1ﬁ0r0-pyridin'4'yl) -3-methyl-2-((2R) '2-methy1~4-pyrimidin"5'yl'i)iperazin' 1-yD-
3H-pyrimidin-4-one;
6-(3-Fluoro-pyridin-4-yD)-3-methyl-2-((3R)-3-methyl-2,3,5,6-tetrahydro-
[1,2Tbipyrazinyl-4-y1)-8H-pyrimidin-4-one;
6-(3-Fluoro-pyridin-4-yD)-3-methyl:2-((2R)-2-methyl-4-pyridin-4-yl-piperazin-1-yl)-
3H-pyrimidin-4-one;

6-(3-Fluoro-pyridin-4-yl)-8-methyl-2-((2R)-2-methyl-4-pyridin-3-yl-piperazin-1-yl)-
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3H-pyrimidin-4'one;
6-(3-Fluoro-pyridin-4-yl)-3-methyl-2-((2R)-2-methyl-4-pyridin-2-yl-piperazin-1-yl)-
3H-pyrimidin-4-one; ‘ |
4-{(3R)-4-[4-(3-Fluoro-pyridin-4-yl)-1-methyl-6-oxo- 1,6-dihydro-pyrimidin-2-yll-
3-methyl-piperazin-1-yl}-benzoic acid teft-butyl ester;
6-(3-Fluoro-pyridin-4-y1)-3-methyl-2-{(2R)-2-methyl-4-[4-(5-methyl-[1,2,4loxadiazol-
3-yD-phenyll-piperazin-1-yl}-3H-pyrimidin-4-one;

2-[(2R)-4- (;l'Chloro-phenyl) -2-methyl-piperazin-1-yll-6-(3-fluoro-pyridin-4-yD)-
3-methyl-3H-pyrimidin-4-one; .
6-(3-Fluoro-pyridin-4-yl)-3-methyl-2-((2R)-2-methyl-4-quinolin-3-yl-piperazin-1-yl)-
3H-pyrimidin-4-one;
6-(3-Fluoro-pyridin-4-yl)-3-methyl-2-((2R)-2-methyl-4-quinolin-6-yl-piperazin-1-yl)-
3H-pyrimidin-4-one;
6-(3'FluorO'pyridin'4'yl)“2'[(ZR)‘4‘(4'hydroxy'pheny1)'Z'methyl'};;iperazin'1"y1]'
3-methyl-3H-pyrimidin-4-one;
4-{(3R)-4-[4-(3-F1uoro-pyridin*4'yl)-1-methy1-6;ox0'11,6-dihydro-pyrimidin-2-y1]:
3-methyl-piperazin-1-yl}-benzoic acid;
4-[(3R)-3-Methyl-4-(1-methyl-6-0xo-4-pyridin-4-yl-1,6-dihydro-pyrimidin-2-yl)-
piperazin-1-yll-benzoic acid methyl ester; ‘
3-[(8R)-3-Methyl-4-(1-methyl-6-oxo-4-pyridin-4-yl- 1,6-dihydro-pyrimidin-Z'yl)' ,
piperazin-1-yll-benzoic acid methyl ester, A
4-[(3R)-3-Methyl-4-(1-methyl-6-0xo0-4- pyrldln 4-y1-1,6- d1hydro pyr1m1d1n 2-yD)-
piperazin-1-yll-benzonitrile;
3-[(2R)-3-Methyl-4-(1-methyl-6-0xo-4-pyridin-4-yl-1,6-dihydro-pyrimidin-2-yl)-
piperazin-1-yll-benzonitrile;
3-Methyl-2-((3R)-3-methyl-2,3,5,6-tetrahydro-[1,2'bipyrazinyl-4-y1)-6-pyridin-4-yl-
3H-pyrimidin-4-one;

3-Methyl-2-((2R)-2-methyl-4-pyridin-4-yl-piperazin- 1-y1)-6-pyridin-4-yl-3H-pyrimidin-

4-one;
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3-Methyl-2-((2R)-2-methyl-4-pyridin-3-yl-piperazin- 1-yD-6-pyridin-4-yl-3H-pyrimidin-
4-one;
4'[(3R)'3'Methyl'4'(1-methyl'6'oxo-4-pyridin-4'yl'1,6-dihydro*pyrimid‘in'Z‘yl)'
piperazin-1-yll-benzoic acid tert-butyl ester;
3-Methyl-2-{(2R)-2-methyl-4-[4-(5-methyl-[1,2,4]oxadiazol-3-yl)-phenyll-piperazin-
1-yl}-6-pyridin-4-yl-3H-pyrimidin-4-one; ‘

2-[(2R)-4- (4*Chloro-phenyl) -2-methyl-piperazin-1-yll-3-methyl-6-pyridin-4-yl-3H-
pyrimidin-4-one; '
3-Methyl-2-((2R)-2-methyl-4-quinolin-3-yl-piperazin-1-y])-6-pyridin-4-yl-3H-
pyrimidin-4-one; '

3'Methyl'-Z"((2R)"2'methy1-4:quinolin'6~y1-pipe1'azin- 1-y1)-6-pyridin-4-yl-3H-
pyrimidin-4-one; |

2-[(2R)-4-(4-Hydroxy-phenyl)-2-methyl-piperazin-1-yl] '3-methyl-.G'pyridin-él-'yl' 3H-
pyrimidin-4-one; ‘
4—[(3R)-3-Methy1-4-(1-methy1-6-oxo-4-pyridin-4-y1-1,6-dihydro-pyrimidin-2-y1)-

piperazin'l'&l] -benzoic acid; ‘ k
1-Methyl-2-{(2R)-2-methyl-4-[4-(5-propyl-[1,2,4loxadiazol-3-y1)-phenyll-piperazin-1-y1}
-1H-[4,4'Ibipyrimidinyl-6-one; .
2-{(2R)-4-[4-(5-Methoxymethyl- [1,2,4]oxadiaéol'3'yl) 'phenylj-2'methy1'pip erazin-1-yl}-
1-methyl-1H-[4,4'bipyrimidinyl-6-one;
2-{(2R)-4-[4-(5-tert-Butyl- [1,2,4]oxadiazol'?:'yl)'phenyl] -2-methyl-piperazin-1-yl}-

’ 1-methyl-1H- [4,4’]bipyrimidinyl-6"one; ;
1"Methyl-2'{(2R)'2'methyl'4-[4'(5-pyridin'2-yl"[1,2,4]oxadiazol'B'yl)'bhenyH'
piperazin-1-yl}-1H-[4,4'Ibipyrimidinyl-6-one;
2-{(2R)-4-[4-(5-Aminomethyl-[1,2,4]oxadiazol-8-y1)-phenyll-2-methyl-piperazin-1-y1}-
1-methyl-1H-[4,4']bipyrimidinyl-6-one;
2-((2R)-4-{4-[5-((18)-1-Amino-ethyl)-[1,2,4]oxadiazol-3-yll-phenyl}-2-methyl-piperazin-
1-yD-1-methyl-1H-[4,4Tbipyrimidinyl-6-one;
2-((2R)-4-{4-[5-(1-Amino- 1-methyl-ethyD)-[1,2,4loxadiazol-3-yll-phenyl}-2-methyl-
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piperazin-1-yl)- 1-methyl-1H- [4,4Tbipyrimidinyl-6-one;
1-Methyl-2-{(2R)-2-methyl-4-[4-((2RS)-5-pyrrolidin-2-yl-[1,2,4loxadiazol-3-y1)-phenyll-
piperazin-1-yl}-1H-[4,4'Ibipyrimidinyl-6-one; , ‘
2'[(2R)'4'(4'{5'[(1S)'1'Amino-2'(3H'imidaz01'4'yl)-ethyl]'[i,2,4]0xadiazol'3'yl}'
phenyl)-2-methyl-piperazin-1-yll-1-methyl-1H-[4,4Tbipyrimidinyl-6-one;
l'Methyl-2'{(2R)-2'methyl-4-[4'(5-phenyl'[1,2,4]0xadiazol-3'y1)'phenyl]-piperazin-
1-yI}-1H-[4,4'bipyrimidinyl-6-one;
6-(3-Fluoro-pyridin-4-yD-3-methyl-2-{(2R)-2-methyl-4-[4-(5-propyl-[1,2,4loxadiazol-
3-y1)-phenyll-piperazin-1-yl}-8H-pyrimidin-4-one; ,
6-(3-Fluoro-pyridin-4-yD-2-{(2R)-4-[4-(5-methoxymethyl-[1,2,4loxadiazol-3-y])-phenyl]-
2-methyl.-piperazin' 1-y1}-3-methyl-3H-pyrimidin-4-one;
2-{@2R)-4-[4-(5-tert-Butyl-[1,2,4loxadiazol-3-yD)-phenyll-2-methyl-piperazin- 1-yl}-
6-(3-fluoro- pyr1d1n 4-yD)-3-methyl-3H-pyrimidin-4-one; ‘
6-(3-Fluoro-pyridin-4-y1)-3-methyl-2-{(2R)-2-methyl-4-[4-(5- pymdm 4-yl-
[1,2,4loxadiazol-8-y1)-phenyll-piperazin-1-yl}-8H-pyrimidin-4-one;
6'(3'F1u0r0'byridin-4-y1)'3'methy1'2'{(2R)'2'niethy1'4'[4'(5'pyridin'2-y1"
[1,2,4]loxadiazol-3-y])-phenyll-piperazin-1-yl}-38H-pyrimidin-4-one;
2-{(2R)-4-[4-(5-Aminomethyl-[1,2,4loxadiazol-3-yl)-phenyll-2-methyl-piperazin-1-yl}-
6'(3'ﬂuor0'pyridin'4'yl)'3'methy1-3H-pyrimi&in-4-one§ ‘
2-((2R)-4-{4-[5-((18)-1-Amino-ethyD)-[1,2,4loxadiazol-3-yll-phenyl}-2-methyl-
piperazin-1'yl)'6'(3-ﬂuoro-pyridin-4-y1)-3-methy1-3H-pyrimidin'4'one; |
92-((2R)-4-{4-[5-(1-Amino- 1-methyl-ethyl)-[1,2,4loxadiazol-3-yll-phenyl}-2-methyl-
piperazin'1'y1)'6-(3'ﬂuor0'pyridin-4-y1)-3-methy1'3H-pyrimidin'4'one.;
6-(3-Fluoro-pyridin-4-yD)-3-methyl-2-{(2R)-2-methyl-4-14-((2RS)-5-pyrrolidin-2-yl-
[1,2,4]oxadiazol-3-y1)-phenyll-piperazin-1-yl}-3H-pyrimidin-4-one;
2-[(2R)-4-(4-{5-[(19)-1-Amino-2-(3H-imidazol-4-y1)-ethyll-[1,2,4loxadiazol-3-y1}-phenyl)
-2-methyl-piperazin-1-y1]-6-(3-fluoro-pyridin-4-yl)-3-methyl-38H-pyrimidin-4-one;
6-(3-Fluoro-pyridin-4-y1)-3-methyl-2-{(2R)-2-methyl-4-[4-(5-phenyl-[1,2,4]oxadiazol-

3-yD-phenyll-piperazin-1-yl}-8H-pyrimidin-4-one;
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2-((2R)-4-{4-[5-((1R)-Amino-phenyl-methyl)-[1,2,4loxadiazol-3-yll-phenyl}-2-methyl-
piperazin-1-y1)-6-(3-fluoro-pyridin-4-yD)-3-methyl-8H-pyrimidin-4-one;
2-((2R)-4-{4-[5-((1R)-1-Amino-ethyl)-[1,2,4loxadiazol-3-yl] 'phenyl}-2-mgthyl'pif)erazin-
l'yl)'6-(3-ﬂuoro*pyridin'4-yl)'3'methy1-SH"pyrimidin-él'oné;
3-Methyl-2-{(2R)-2-methyl-4- [4'(5'propyi' [1,2,4]loxadiazol-3-y1)-phenyll-piperazin-
1-y1}-6-pyridin-4-yl-3H-pyrimidin-4-one;
2-{(2R)-4-[4-(5-Methoxymethyl-[1,2,4loxadiazol-3-y])-phenyll-2-methyl-piperazin-1-y1}-
3-methyl-6-pyridin-4-yl-3H-pyrimidin-4-one;
2-{(2R)-4-[4-(5-tert-Butyl-[1,2,4]oxadiazol-3-y])-phenyl]-2-methyl-piperazin-1-yl}-
3-methyl-6-pyridin-4-yl-3H-pyrimidin-4-one;
3-Methyl-2-{(2R)-2-methyl-4-[4-(5-pyridin-2-y]-[1,2,4loxadiazol-3-y])-phenyl]-piperazin
-1-yl}-6-pyridin-4-yl-3H-pyrimidin-4-one;
2-{(2R)-4-[4-(5-Aminomethyl-[1,2,4loxadiazol-3-y1)-phenyl]-2-methyl-pip erazin- 1f’Y1}'3'
methyl-6-pyridin-4-yl-3H-pyrimidin-4-one;
2-((2R)-4-{4-[5-((18)-1-Amino-ethyl)-[1,2,4loxadiazol-3-yl]-phenyl}-2-methyl-piperazin-
l-yl)'3'methsrl-6-pyridin'4-y1-3H-pyrimidin'4-one; ‘
2-((2R)-4-{4-[5-(1-Amino-1-methyl-ethyl)-[1,2,4loxadiazol-3-yll-phenyl}-2-methyl-
piperazin-1-y1)-3-methyl-6-pyridin-4-yl-3H-pyrimidin-4-one;
3-Methyl-2-{(2R)-2-methyl-4-[4-((2RS)- 5*pyr1:olidin-2-yl' [1,2,4]oxadiazol-3-y))-phenyll-
piperazin-1-yl}-6-pyridin-4-yl-3H-pyrimidin-4-one; .
2-[(2R)-4-(4-{5-[(18)-1-Amino-2-(3H-imidazol-4-y])-ethyll-[1,2,4]oxadiazol-3-y1}-
i)henyl) -2-methyl-piperazin-1-yl] -S;methyI-G-pyridin-tl"yl- 3H-pyrimidin-4-one;
2-((2R)-4-{4-[5-((1R)- 1-Amino-ethyl)-[1,2,4loxadiazol-3-yll 'phenyl}-2'niethy1-piperazin'
1-yD-3-methyl-6-pyridin-4-yl-3H-pyrimidin-4-one;
8-Methyl-2-{(2R)-2-methyl-4-[4-(5-pyridin-4-y1-[1,2,4loxadiazol-3-y])-phenyll-
piperazin-1-yl}-6-pyridin-4-yl-3H-pyrimidin-4-one;
2-[(2R)-4-(3-Hydroxy-phenyl)-2-methyl-piperazin-1-yl]-3-methyl-6-pyridin-4-yl-3H-
pyrimidin-4-one:

(3R)-6-(3-Fluoro-pyridin-4-yl)-3-methyl-2-(2-methyl-piperazin-1-y)-3H-pyrimidin-4-
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one;

2-((2R)-4-Benzyl-2-methyl-piperazin-1-yl)-1-methyl- 1H-[4,4'Ibipyrimidinyl-6-one;
1-Methyl-2-((2R)-2-methyl-4-phenyl-piperazin-1-y1)-1H-[4, 4']bipyrimid%nyl'6 -one;
2'[(2R)'4'(2-Fluoro-phenyl)'2-methyl-piperazin'l'yl]'l'methyl'lH'[4,4']bipyrimidiny1-
6-one;

2-[(2R)-4-(3-Fluoro-phenyl) -2-methyl-pip e?azin' 1-yll-1-methyl-1H-[4,4'Ibipyrimidinyl-
6-one;

2-[2R) '4'(’4'Fluoro-pheny1)'2'methy1-piperazin' 1-yll-1-methyl-1H-[4,4'|bipyrimidinyl-
6-one;

2-[(2R)-4-(2-Methoxy-phenyl) -2-methyl-piperazin-1-yl]-1-methyl-1H-
[4,4']bipyﬁmidinyl-6-one;
2-[(2R)-4-(3-Methoxy-phenyl)-2-methyl-piperazin-1-yll-1-methyl- 1H-
[4,4'Tbipyrimidinyl-6-one;

2-[(2R)-4-(4-Methoxy-phenyl)-2-methyl-piperazin-1-yl]- l-methyl-.lﬂ-
[4,4'Tbipyrimidinyl-6-one;

5-[(3R) '3-Méthyl-4'(1'methyl-6'0X0' 1,6-dihydro- [4,4’]bipyrimidiny1-2-yl)"piperazin'
1-yl]-thiophene-2-carboxylic acid ethyl ester;

1-Methyl-2- [(2R)'2'methyl"4'(5'methyl-thiophen-Z'yl)'piperazin- 1-yll-1H-
[4,4'Tbipyrimidinyl-6-one; | ‘
2-[(2R)-2-Ethyl-4-(4-methoxy-phenyl)-piperazin- 1-yl]-1-methyl-1H- [4,4‘]bipyﬁmidinyl-
6-one; . A

2-[(2R) '2-Ethy1'4-(4'meth0xy'pheny1)'-pip erazin-1-yll-6-(3-fluoro-pyridin-4-yl)-
3-methyl-3H-pyrimidin-4-one; '
4-[(28)-2-Methyl-4-(1-methyl-6-oxo- 1,6-dihydro-[4,4'|bipyrimidinyl-2-y1)-piperazin-
1-yll-benzonitrile;

4- [(3R)'B'Methyl-4'(1-methy1'6'ox0'1,6-dihydro*[4,4']bipyrimidinyl'2'yl)'piperazin-
1-yll-benzonitrile;
6-(3-Fluoro-pyridin-4-yl)-3-methyl-2-((2R)-2-methyl-4-pyrimidin-2-yl-piperazin-1-yl)-

3H-pyrimidin-4-one;

167



WO 2007/119463 PCT/JP2007/055787

1-Methyl'2'{(2R)-2jmethy1-4- [4-(5-methyl-[1,2,4]oxadiazol-3-y1)-benzoyll-piperazin-
1-yl}-1H-[4,4'Tbipyrimidinyl-6-one;
1-Methyl-2-{(2R)-2-methyl-4-[4-(5-methyl-[1,2,4]oxadiazol-3-y]) 'benzyl]"piperazin'
1-yl}-1H-[4,4'Ibipyrimidinyl-6-one; ‘
2-[(2R)-4-(4-Fluoro-benzoyl) '2'methyl-piperidin' 1-yl]-1-methyl- 1H-[4,4'Ibipyrimidinyl-
6-one;

2-[(2R)-4-(4-Chloro-benzoyD)-2-methyl-piperidin-1-y1l-1-methyl- 1H-[4,4Tbipyrimidinyl-
6-one; |

2-[(2R)-4-(8,4-Dichloro-benzoyl)-2-methyl-piperidin-1-yll-1-methyl-1H-
[4,4'Tbipyrimidinyl-6-one;" .
2'[(2R)'4"(4-tert'Buty1'benzoyl)-2'methy1-piperazin-1'y1]'1-methy1‘1H"
[4,4"Tbipyrimidinyl-6-one;
4-[(8R)-3-Methyl-4-(1-methyl-6-oxo-1,6-dihydro-[4,4Tbipyrimidinyl-2-y1)-piperazine-1-
carbonyl] 'beﬁzonitrile; |
1-Methyl-2-[(2R)-2-methyl-4-(4-trifluoromethoxy-benzoyl)-piperazin-1-yl]- 1H-
[4,4Tbipyrimidinyl-6-one; |
4-[(8R)-3-Methyl-4-(1-methyl-6-o0xo0-1,6-dihydro-[4,4'Ibipyrimidinyl-2-yl)-piperazine-1-
carbonyl]-benzoic acid methyl ester;
1'Methy1-2'[(ZR)'2-methyl-4-(4-methyl'benzc;yl)'piperazin-1-'yll"lH"
[4,4Tbipyrimidinyl-6-one; '
2-[(2R)-4-(4-Dimethylamino-benzoyl)-2-methyl-piperazin- 1.'y1] -1-methyl-1H-
[4,4Tbipyrimidinyl-6-one; '
2-[(2R)-4-(4-Methoxy-benzoyl)-2-methyl-piperazin-1-yl]-1-methyl-1H-
[4,4'lbipyrimidinyl-6-one;
1-Methyl-2-[(2R)-2-methyl-4-(naphthalene-2-carbonyl)-piperazin-1-yl}-1H-
[4,4'Tbipyrimidinyl-6-one;
2-[(2R)-4-(Benzol[1,3]dioxole-5-carbonyl)-2-methyl-piperazin-1-yll-1-methyl-1H-
[4,4'Tbipyrimidinyl-6-one;

1-Methyl-2-[(2R)-2-methyl-4-(quinoline-2-carbonyl)-piperazin-1-y1]-1H-

168



WO 2007/119463 PCT/JP2007/055787

[4,4’]bipyrimidinyl.-6-one;

3-[(8R)-3-Methyl-4-(1-methyl-6-oxo- 1,6-dihydro-[4,41bipyrimidinyl-2-y])-piperazin-
1-yll-benzonitrile; '
2'[(3R)'3'Methyl'4'(l-methyl'6'0x0'1,6'dihydr0'[4,4']bipyrimidinyl'2-yl)'piperazin-
1-yll-benzonitrile; |

1-Methyl-2-((8R)-3-methyl-2,3, 5,6-tetrahydro- [1,2'Tbipyrazinyl-4-y1)-1H-
[4,4Tbipyrimidinyl-6-one;

1'Methyl'é'((ZR)-2-methyl:4-pyridin'4-y1-pip erazin-1-yl)-1H-[4,4']bipyrimidinyl-6-one;
1-Methyl-2-((2R)-2-methyl-4-pyridin-3-yl-piperazin-1-yl)- 1H- [4,4‘]bipyrimidiﬁyl-6'one§
1-Methyl'2'((2R)'2-methyl-4-pyridin-2-yl-piperazin'l'yl)'IH'[4,4']bipyrimidinyl-6-one;
4-[(3R)-3iMethy1-4-(1-meth'y1-6-oxo-1,6-dihydro-[4,4']bipyrimidiny1-z-yl)-piperazin-
1-yll-benzoic acid teft-butyl ester;

2-[(2R)-4-(4-Chloro-phenyl)-2-methyl-piperazin- 1-yll-1-methyl- IH' [4,4’]bipyﬁmidinyl*
6-one; '

1-Methyl-2-((2R)-2-methyl-4-quinolin-3-yl-piperazin-1-y1)- 1H-[4,4'Tbipyrimidinyl-
6-one; . | »
2-[(2R)-4-(4-Hydroxy-phenyl)-2-methyl-piperazin-1-yll-1-methyl- 1H-
[4,4'Tbipyrimidinyl-6-one;
4-[(3R)-3-Methy1-4-(1-methy1-6-oxo-1,6-dihydro-[4,4']bipyrimidiny1—2-’y1)-
piperazin-1-yll-benzoic acid; .

| 4-{(3R)-4-[4- (3-F1u6ro-pyridin-4'y1) - l-methyl-G-dXO' 1,6-dihydro-pyrimidin'Z'yl] -
'S-methyl-piperazin'l'yl}'benzoic acid methyl ester;
3-{(3R)'4'[4'(3-F1uoro-pyridin-4'yl)'l-methyl-b‘"oxo-1,6'dihydro-pyrimidin'2'yﬂ'
3-methyl-piperazin-1-yl}-benzoic acid methyl ester;
4-{(3R)-4-[4-(3-Fluoro-pyridin-4-yl)- 1-methyl-6-o0xo-1,6-dihydro-pyrimidin-2-yll-
3-methyl-piperazin-1-yl}-benzonitrile;
3-{(3R)-4-[4-(3-Fluoro-pyridin-4-y1)-1-methyl-6-oxo-1,6-dihydro-pyrimidin-2-yll-
3-methyl-piperazin-1-yl}-benzonitrile;

2-{(3R)-4-[4-(3-Fluoro-pyridin-4-yl)- 1-methyl-6-oxo-1,6-dihydro-pyrimidin-2-yll-
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3'methyl-piperazin_-1'yl}'benzonitrile; ‘

6-(S'FluorO'pyridin'4-yl) -3-methyl-2-((2R)-2-methyl-4-pyrimidin-5-yl-piperazin-1-yl)-
3H-pyrimidin-4-one; ‘
6-(3-Fluoro-pyridin-4-yD)-3-methyl-2-((3R)-3-methyl-2,3,5,6-tetrahydro-
[1,2'1bipyrazinyl-4-yl)-8H-pyrimidin-4-one;
6-(3-Fluoro-pyridin-4-yl)-3-methyl-2-((2R) -2-methyl-4-pyridin-4-yl-piperazin- 1-y1)-
3H-pyrimidin-4-one;
6-(3-Fluoro-pyridin-4-y1)-3-methyl-2-((2R)-2-methyl-4-pyridin-3-yl-piperazin-1-yl)-
3H-pyrimidin-4-one;
6-(3-Fluoro-pyridin-4-yD-8-methyl-2-((2R)-2-methyl-4-pyridin-2-yl-piperazin-1-yl)-
3H'pyri1ﬁidin-4-one;
4-{(3R)-4-[4-(3-Fluoro-pyridin-4-yl)-1-methyl-6-oxo-1,6-dihydro-pyrimidin-2-yll-
3-methyl- p1peraz1n 1-yl}-benzoic acid tert-butyl ester; '
6-(3-Fluoro-pyridin-4-y])-3-methyl-2-{(2R)-2-methyl-4-[4-(5- methyl [1,2,4]loxadiazol-
3-y1)-pheny1]-piperazin'1'yl}'3H-pyrimidin-4-one;
2-[(2R)'4'(4'Chloro-phenyl)'2'methyl-piperazin'l'yl]'6'(3-ﬂuor0'pyridin-4'yl)' -
3-methyl-3H-pyrimidin-4-one; A
6-(3-Fluoro-pyridin-4-y1)-3-methyl-2-((2R)-2-methyl-4-quinolin-3-yl-piperazin-1-yl)-
3H-pyrimidin-4-one; | ‘
6'(3jF1uor0'pyridin-4-y1) -3-methyl-2-((2R) 'Z'methyl-4'quinolin-ﬁ-yl*piperaziﬁ' 1-yD-
3H-pyrimidin-4-one; _ . ‘

6- (8-Fluoro-pyridin-4-yl)-2- [(2R)-4-(4-hydroxy-phenyl)-2-methyl-piperazin-1-yll-
3-methyl-3H-pyrimidin-4-one; |
4-{(3R)-4-[4-(3-Fluoro-pyridin-4-y1)-1-methyl-6-oxo-1,6-dihydro-pyrimidin-2-y1]-
3-methyl-piperazin-1-yl}-benzoic acid;
4-[(3R)-3-Methyl-4-(1-methyl-6-oxo-4-pyridin-4-yl-1,6-dihydro-pyrimidin-2-yl)-
piperazin-1-yl]-benzoic acid methyl ester;
3-[(3R)-3-Methyl-4-(1-methyl-6-oxo-4-pyridin-4-yl-1,6-dihydro-pyrimidin-2-y1)-

piperazin-1-yl]-benzoic acid methyl estex;
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4-[(3R)- 3'Methy1'4'_(1 -methyl-6-0xo-4-pyridin-4-yl-1,6-dihydro-pyrimidin- 2-yD)-
piperazin-1-yl]-benzonitrile;
3-[(2R)-3-Methyl-4-(1-methyl-6-oxo0-4-pyridin-4-yl- 1,6'dihydro-pyrimidi'n-Z-yl)'
piperazin-1-yll-benzonitrile; ‘
3-Methyl-2-((2R)-2-methyl-4-pyridin-4-yl-piperazin-1 -yD-6-pyridin-4-yl-3H-pyrimidin-
4-one; .
3-Methyl-2-((2R)-2-methyl-4-pyridin-3-yl-piperazin- 1-yD)-6-pyridin-4-yl-3H-pyrimidin-
4-one; | ’
3-Methyl-2-{(2R)-2-methyl-4-[4-(5-methyl-[1,2,4]oxadiazol-3-y1) -phenyll-piperazin-
1-yl}-6-pyridin-4-yl-3H-pyrimidin-4-one; .
9-[(2R)-4-(4-Chloro-phenyl)-2-methyl-piperazin-1-yl]-3-methyl-6-pyridin-4-yl-3H-
pyrimidin-4-one; .
3'Methy1-2'((2R)-2'methyl-4'quinolin-S-yI-piperazin'1-y1)'6'pyridin'4'yl'3H' l
pyrimidin'4'6ne;
3-Methyl-2-((2R) '2'ﬁlethyl'4-quinolin-ﬁ'yl'piperazin' 1-y1)-6-pyridin-4-y1-3H-
pyrimidin-4'6ne; ‘
2-[(2R)-4-(4-Hydroxy-phenyl)-2-methyl-piperazin-1-yll-3-methyl-6-pyridin-4-yl-3H-
pyrimidin-4-one; |
4-{(3R)-3-Methyl-4-(1-methyl-6 '0X0'4-pyridin.- 4-y1-1,6-dihydro-pyrimidin-2-yD-
piperazin-1-yl]-benzoic acid; ‘
| 1-Methyl-2-{(2R)-2-methyl-4-[4-(5-propyl-[1,2,4loxadiazol-3-y1) -phenyl]l-piperazin-1-yl}
-1H-[4,4'Ibipyrimidinyl-6-one; ‘
2-{(2R)-4-[4-(5-Methoxymethyl-[1,2,4loxadiazol-3-y])-phenyll-2-methyl-piperazin- 1-yl}-
1-methyl-1H-[4,4'|bipyrimidinyl-6-one;
2-{(2R)-4-[4-(5-tert-Butyl-[1,2,4]oxadiazol-3-y)-phenyll-2-methyl-piperazin-1 -yl}-
1-methyl-1H-[4,4'Tbipyrimidinyl-6-one;
1-Methyl'2'{(2R)'2'methy1~4‘[4'(5'pyridin'2'y1-[1,2,4]oxadiazol'3-yl)-pheny1]'piperazin
-1-y1}-1H-[4,4'Ibipyrimidinyl-6-one;

2-{(2R)-4-[4-(5-Aminomethyl-[1,2,4]loxadiazol-3-y1)-phenyl]-2-methyl-piperazin- 1-yl}-
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1-methyl-1H-[4,4'Tbipyrimidinyl-6-one;’
2'((2R) -4-{4-[5-((18)-1-Amino-ethy])-[1,2,4]oxadiazol-3-yll-phenyl}-2-methyl-piperazin-
1-yD-1-methyl-1H-[4,4Tbipyrimidinyl-6-one; ‘
2-((2R)-4-{4-[5-(1-Amino-1-methyl-ethyl)-[1,2, 4loxadiazol-3-yl] -phenyl}-2-methyl-
piperazin-1-yD)-1-methyl-1H-[4,4'] bipyrimidinyl"G'one§
1-Methyl-2-{(2R)-2-methyl-4-[4- ((2RS)'5'pyrrolidin'2-yl' [1,2,4]oxadiazol-3-yl)-phenyl]-
piperazin-1-y1}-1H-[4,4'bipyrimidinyl-6-one;
2-[(2R)-4-(4-{5-[(15)-1-Amin'o-2-(3H-imidazol-4-y1)-ethyll-[1,2,4]loxadiazol-3-y1} -phenyl)
-2-methyl-piperazin-1-yll-1-methyl-1H-[4,4Tbipyrimidinyl-6-one; |
1-Methyl-2-{(2R)-2-methyl-4-[4-(5-phenyl-[1,2,4] oxadiazol-3-yl)-phenyl]l-piperazin-
1-yl}'lH‘.[4,4']bipyrimidinyl-6'onés
6-(3-Fluoro-pyridin-4-y1)-3-methyl-2-{(2R)-2-methyl-4-[4-(5-propyl-[1,2,4]oxadiazol-
3-y)-phenyll-piperazin-1-y1I}-3H-pyrimidin-4-one;
6'(3'Fluoro-.pyridin-fl'yl)'2'{(2R)‘4' [4-(5-methoxymethyl-[1,2,4]oxadiazol-3-y1)-phenyl]-
2-methyl-pip erazin- 1-y1}-3-methyl-3H-pyrimidin-4-one;
2-{(2R)-4-[4-(5-tert-Butyl-[1,2,4]oxadiazol-3-yl) 'phgnyl] -2-methyl-piperazin-1-yl}-
6-(3-fluoro-pyridin-4-y1)-3-methyl-3H-pyrimidin-4-one;
6-(3-Fluoro-pyridin-4-y1)-8-methyl-2-{(2R)-2-methyl-4-[4-(5-pyridin-4-yl-
[1,2,4]oxadiazol-3-yl)-phenyl]l-piperazin- 1-yl}'3H"pyrimidin'4-one;
6-(3-Fluoro-pyridin-4-y])-3-methyl-2-{(2R)-2-methyl-4- [4-(5-pyridin-2-yl- .
[1,2,4]oxadiazol-3-y1)-phenyll-piperazin- 1'yl}'BH-pyrimidip'4'one;
2-{(2R)-4-[4- (5-Aminomethyl-[1,2,4]oxadiazol-3-y1)-phenyl]-2-methyl-piperazin-1-y1}-
6-(8-fluoro-pyridin-4-y1)-3-methyl-3H-pyrimidin-4-one; '
2-((2R)-4-{4-15-((18)-1-Amino-ethyl)-[1,2,4]oxadiazol-3-yll-phenyl}-2-methyl-piperazin-
1-yD) -6-(8-fluoro-pyridin-4-y1)-3-methyl-3H-pyrimidin-4-one;
2-((2R)-4-{4-[5-(1-Amino-1-methyl-ethyl)-[1,2,4]loxadiazol-3-yll-phenyl}-2-methyl-
piperazin- l'yl)'6'(S'ﬂuorO'pyridin'4-y1)'3'methy1-3H-pyrimidin*4'one;
6-(3-Fluoro-pyridin-4-yl)-3-methyl-2-{(2R)-2-methyl-4-[4-(2RS)-5-pyrrolidin-2-yl-

[1,2,4]oxadiazol-3-y1)-phenyll-piperazin-1-y1}-3H-pyrimidin-4-one;
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2-[(2R)-4-(4-{5- [(IS)' 1-Amino-2-(8H-imidazol-4-y1)-ethyll-[1,2,4loxadiazol-3-yl}-
phenyl)-2-methyl-piperazin-1-yll-6-(3-fluoro-pyridin-4-yl)-3-methyl-3H-pyrimidin-
4-one; ‘
6-(3-Fluoro-pyridin-4-y1)-3-methyl-2-{(2R)-2-methyl-4-[4-(5-phenyl-[1,2,4]loxadiazol-
3-yD)-phenyll-piperazin-1-y1}-3H-pyrimidin-4-one;
2'((2R)'4'{4'[5'((1R)'Amin0'phenyl-methyl)'[1,2,4]oxadiazol'3'yl]'phenyl}'Z'methyl'
piperazin-1-y1)-6-(3-fluoro-pyridin-4-yl)-3-methyl-3H-pyrimidin-4-one;

2-((2R) '4'{'4' [5-((1R)-1-Amino-ethyD)-[1,2,4loxadiazol-3-yl] 'ph_enyl}'2"methy1'p iperazin-
1-y1)-6-(3-fluoro-pyridin-4-yD-3-methyl-38H-pyrimidin-4-one;
3-Methyl-2-{(2R)-2-methyl-4-[4-(5-propyl-[1,2,4]loxadiazol-3-yI)-phenyl]l-piperazin-
1-y1}'6-pyridin'4-yl"3H'pyrimidin'4'one;
2-{(2R)-4-[4-(5-Methoxymethyl-[1,2,4loxadiazol-3-y)-phenyll-2-methyl-piperazin-1-yl}-
3-methyl-6-pyridin-4-yl-3H-pyrimidin-4-one; '
3-Methyl-2-{(2R)-2-methyl-4-[4-(5-pyridin-2-y1-[1,2,4]oxadiazol-3-y1)-phenyll-
piperazin-l'yl}'G-pyi‘idin'4'yl'3H'pyrimidin'4'one;

2-{(2R)-4- [4'(5'Aminomethyl- [1,2,4]oxadiazol- S'yl)"pheny]] -2-methyl-piperazin-1-yl}-
3-methyl-6-pyridin-4-yl-3H-pyrimidin-4-one;
2-((2R)-4-{4-[5-((19)-1-Amino-ethyl)-[1,2,4loxadiazol-3-yll-phenyl}-2-methyl-piperazin-
1-yl)'3"methyl-G-pyridin~4-yl-3H-pyrimidin'4'one; ' '
2-((2R)-4-{4-[5-(1-Amino-1-methyl-ethyl)-[1,2,4loxadiazol-3-yll-phenyl}-2- methyl
piperazin-1-yl)-3-methyl-6-pyridin-4- yl 3H- pyr1m1d1n 4-one;
S'Methyl'2'{(2R)'2'methy1'4'[4'((2RS)'5'pyrrohd1n'2"y1'[1,2,4]0xadiazol-3'yl)-pheny1]'
piperazin-1-yl}-6-pyridin-4-y1-3H-pyrimidin-4-one;
2-[(2R)-4-(4-{5-[(19)-1-Amino-2-(3H-imidazol-4-y1)-ethyll-[1,2,4]oxadiazol-3-y1}-
phenyD)-2-methyl-piperazin-1-yl]-3-methyl-6-pyridin-4-yl-3H-pyrimidin-4-one;
2-((2R)-4-{4-[5-((1R)-1-Amino-ethyl)-[1,2,4loxadiazol-3-yl]-phenyl}-2-methyl-piperazin-
1-yD-3-methyl-6-pyridin-4-yl1-3H-pyrimidin-4-one;
3-Methyl-2-{(2R)-2-methyl-4-[4-(5-pyridin-4-y1-[1,2,4]oxadiazol-3-yD)-phenyll-

piperazin-1-yl}-6-pyridin-4-yl-8H-pyrimidin-4-one; and
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2-[(2R)-4-(3-Hydroxy-phenyl)-2-methyl-piperazin-1-yll- 3-methyl-6-pyridin-4-yl-3H-
pyrimidin-4-one,
an optically active isomer thereof, or a pharmaceutically acceptable salt thereof.

Salts of the aforementioned preferred compound, and solvates or hydrates of

the aforementioned compounds and salts thereof are also preferred.

The compounds represented by the aforementioned formula (I) can be

prepared, for example, according to the method explained below.

(Scheme 50)
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R3

(”) \ (Rs)p 0

(In the abqve scheme, definitions of each symbol are the same as those already
described.)

The 2-chloropyrimidone represented by the above formula (ID) is prepai'ed
easily by the method described in the specification of WO2003/027080 and
WO02003/037888.

Then the chloride derivative (II) is allowed to react with the amine (ITI) or
salts thereof in the presence of a base such as sodium hydroxide, potassium hydroxide,
sodium methoxide, sodium ethoxide, sodium carbonate, sodium hydrogencarbonate,
potassium carbonate, triethylamine, diisopropylethylamine, N-methylpiperidine,
N-ethylpiperidine, N"methylmorpiloline and 1,8-diazabicyclo[5,4,0lundec-7-en for 0.1

to 100 hours at a suitable temperature ranging from 0 °C to 200 °C under nitrogen or
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argon atmosphere or under ordinary air to afford the desired compound (I). Reaction
can also be conducted by microwave with a suitable temperature ranging from 0 C to
250 C. ‘

Examples of a solvent for the reactions include, foi' example, alcoholic solvent
such as methanol, ethanol, 1-propanol, isopropanol, tert-butanol, ethylene glycol,
propylene glycol; etheric solvents such as diethyl ether, tert-butyl methyl ether,
tetrahydrofuran, isopropyl ether; hydrocarbonic solvents such as benzene, toluene,
xylene; halogenated hydrocarbonic solvents such as dichloromethane, chloroform,
dichloroethane; aprotic polar solvents such as formamide, N,N-dimethylformamide,
N,N-dimethylacetamide, N'm‘ethylpyrrolidone,'dimethyl sulfoxide, sulfolane,

hexamethylphosphoric triamide, water and the like. Generally, a single solvent or a

mixture of two or more solvents may be used so as to be suitable to a base used.

Compound (XII), which corresponds to a compound represented by the formula
(I) wherein R3 représents hydrogen atom, can be also prepared by following scheme;

- (Scheme 51).

RZO)
R8 N—‘-—"/( q
o0 R* NH N1 Z
(‘Nz‘{u\/u\ORl R5 NJ\NH Rs &—J R2
(Rzo)q/\\_// + X \)\ 2 — ‘5 R4 BNII\ ~
(R%, Ry N N0
(X) X H
R
(X1). R% oy

l(In the above scheme, R’ represents a C1-Cs alkyl which may be substituted, a C3-Ce
alkenyl which may be substituted, a Cs-C1o aryl which may be substitﬁted and a C7-Ciz
aralkyl which may be substituted, and definitions of other symbol are the same as
those already described.)

The compound (XII) can be prepared, for examniple, by the condensation of
corresponding 3-substituted 3-oxo-propionic acid ester (X) and amidine or guanidine or
salts thereof(XI) in the presence of a base such as sodium hydroxide, potassium

hydroxide, sodium methoxide, sodium ethoxide, sodium carbonate, sodium
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hydrogencarbonatq, potassium carbonate, triethylamine, diisopropylethylamine,
N-methylpiperidine, N-ethylpiperidine, N-methylmorpholine and
1,8-diazabicyclo[5,4,0Jundec-7-en for 1 to 300 hours at a suitable tempt‘arature ranging
from 0 °C to 200 C unde‘r nitrogen or argon atmosphere or under ordinary air to
afford the desired compound (XII).

Examples of a solvent for the reactions include, for example, alcoholic solvent
such as methanol, ethanol, 1-propanol, isopropanol, tert-butanol, ethylene glycol,
propylene(glycol; etheric solvents such as diethyl ether, tert-butyl methyl ether,
tetrahydrofuran, isopropyl ether; hydrocarbonic solvents such as benzene, toluene,
xylene; halogenated hydrocarbonic solvents such as dichloromethane, chloroform,
dichloroethane; aprotic polar solvents such as formamide, N,N-dimethylformamide,
N,N-dimethylacetamide, N-methylpyrrolidone, dimethyl sulfoxide, sulfolane,
hexamethylphosphoric triamide, water and the like. Generally, a single solvent or a
mixture of two or more solvents may be used so as to be suitable ‘to a base used.

The compounds of the present invention have inhibitory activity against TPX1,
and they inhibit TPK1 activity in neurodegenerati\(e diseases such as Alzheimer
disease, thereby suppress the neurotoxicity of A and the formation of PHF and
inhibit the nerve cell death. Accordingly, the compounds of the present invention are
useful as an active ingredient of a medicamént which radically enablés preventive
and/or therapeutic treatment of Alzheimer disease. In addition, the compounds of the
present invention are also useful as an active ingredient of a medicament for
'preventive and/or therapeutic trea'tm-ent of ischemic cerebrovascular accidents, Down
syndrome, cerebral bleeding due to solitary cerebral amyloid angiopafhy, progressive
supranuclear palsy, subacute sclerosing panencephalitis, postencephalitic
parkinsonism, pugilistic encephalosis, Guam p'arkinsonism'dementia complex, Lewy
body disease, Pick’s disease, corticobasal degeneration frontotemporal dementia,
vascular dementia, traumatic injuries, brain and spinal cord trauma, peripheral
neuropathies, retinopathies and glaucoma, non-insulin dependent diabetes, obesity,

manic depressive illness, schizophrenia, alopecia, breast cancer, non-small cell lung
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carcinoma, thyroid cancer, T or B-cell leukemia, and several virus-induced tumors.
As the compound of the present invention has good safety and good pharmacokinetics,
the compound has preferable characteristics as a médicament. ‘

As the active ingredient of the medicament of the present invention, a
substance may be used which is selectea from the group consisting of the compound
represented by the aforementioned formula (I) and pharmacologically acceptable salts
thereof, and solvates thereof and hydrates thereof. The substance, per se, may be
administe'red as the medicament of the present invention, however, it is desirable to
administer the medicament in a form of a pharmaceutical composition which
comprises the aforementioned substance as an active ingredient and one or more of
pharmacéutical additives. As the active ingredient of the medicament of the present
invention, two or more of the aforementioned substance may be used in combination.

A type of the pharmaceutical composition is not particularly limited, and the
composition may be provided as any formulation for oral or pareﬁteral administration.
For example, the pharmaceutical composition may be formulated, for example, in the
form of phai‘maceutical compositions for oral administration such as granules, fine
granules, powders, hard capsules, soft capsules, syrups, emulsions, suspensions,
solutions and the like, or in the form of pharmaceutical compositions for parenteral
administrations such as injections for intrax;enous, intramuscular, or subcutaneous
administration, drip infusions, transdermal preparations, transmucosal preparations,
nasal drops, inhalants, suppositories and the like.

Dose and frequency of administration of the medicament of the present
invention are not particularly limited, and they may be appropriately chosen
depending on conditions such as a purpose of preventive and/or therapeutic treatment,
a type of a disease, the body weight or age of a patient, severity of a disease and the
like. Generally, a daily dose for oral administration to an adult may be 0.01 to 1,000
mg (the weight of an active ingredient), and the dose may be administered once a day
or several times a day as divided portions, or once in several days. When the

medicament is used as an injection, administrations may preferably be performed
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continuously or intermittently in a daily dose of 0.001 to 3000 mg (the weight of an

active ingredient) to an adult.

Examples

The present invention will be e};plained more specifically with reference to
examples. However, the scope of the pregent invention is not limited to the following
examples. The compound number in the examples corresponds to that in the table

above.

Example 1: 2-(1-Methyl-G-’oxo-4-pyridin-4,'yl-1,6-dihydro-pyrimidin'Z-yl)-

1,2,3,6,7,11b-hexahydro-pyrazino[2,1'a]isoquinolin*4-one (Compund No. B108)

NH, H ‘ ' kli OMe
©/\/ — ©/V Yo — ©/V Y NTY
(o) O H OMme

EIE«O
: NT
H

\n)Me

2-Chloro-N-phenethyl-acetamide
Chloroacetylchloride (13.55 g, 120 mmol) was dropped into a solution of

2-phenylethylamine (12.12 g, 100 mmol), sodium bicarbonate (10.6 g, 126 mmol) in
dichloromethane (100 ml) under ice cooling and the mixture was stirred for 2 hours.
After addition of ice-water, the organic layer was separated and washed with 1N
hydyochloric acid and brine. The solvents were removed under reduced pressure and
the residue was recrystallized from mixture of water (20 ml) and methanol (30 ml) to

afford 2-chloro-N-phenethyl-acetamide (18.33 g, 93%).
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2-{2,2-Dimethoxy-ethylamino)'N-phenethyl'acetamide hydrochloride
Aminoacetaldehyde dimethylacetal (20. 05 g, 191 mmol) was a‘dded to the
solution of 2-chloro-N-phenethyl-acetamide (18.33 g, 92.7 mmol) in toluene (92 ml) and
refluxed in 2 hours. After ice-cooling and removal of precipitate by filtration, filtrate
was washed with water and dried with magnesium sulfate. The solvents were
removed under reduced pressure, and 4N hydrogen chloride in ethyl acetate (18 ml)
was added to the residue followed by filtration and wash with ethyl acetate and diethyl
ether afforded 2-(2,2-dimethoxy-ethylamino)-N-phenethyl-acetamide hydrocﬁloride
(8.77g, 52%).
1,2,3,6.7,11b-Hexahydro-pyrazino(2.1-alisoquinolin-4-one
2-(2,2-Dimethoxy-ethylamino)-N-phenethyl-acetamide hydrochloridel (8.77 g,
29.0 mmol) was added to the ice-cooled sulfuric acid (8.8 ml) and the mixture was
stirred for 8.5 hours at room temperature. Ice-water was added to the solution after
cooling by ice and the resulting solution was extracted with dichloromethane after
adjusted to pH 12 with 20% aqueous sodium hydroxide. The organic layer was
washed with brine and dried with magnesium sulfate, and then the solvents were
removed under reduced pressure. Recrystailization of the residue with hexane-ethyl
acetate afforded 1,2,3,6,7 ,11b-hexahydro-pyrazino[2,l-a]isoquinolin'él'one (4.38 g,
75%). o

pyrazino[2,1-alisoquinolin-4-one

2-Chloro-3-methyl-6-pyridin-4-yl-3H-pyrimidin-4-one (332 mg, 1.5 mmol) was

added to the solution of 1,2,3,6,7,11b-hexahydro-pyrazino{2,1-alisoquinolin-4-one (813
mg, 1.55 mmol), triethylamine (0.223 ml, 1.6 mmol) in N,N-dimethylformamide (8 ml)
and the mixture was stirred for 4 hour and stood overnight. Ice-water was added to

the solution and resulting precipitate was collected by filtration and washed with
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water and then dried to afford 2-(1-methyl-6-o0xo0-4-pyridin-4-yl-1,6-dihydro-
pyrimidin-2-y})-1,2,3,6,7,11b-hexahydro-pyrazino[2,1-alisoquinolin-4-one (555 mg,
96%). Treatment with 4N hydrogen chloride in ethyl acetate yielded corresponding

hydrogen chloride salt.

Example 2: 2-(1,3,4,6,7, 1lb'HexahydrO'pyrazino[Z, 1-alisoquinolin-2-y1)-3-methyl-

6-pyridin-4-yl-3H-pyrimidin-4-one (Compound No.B109)

4

o |
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1,3.4,6.7.11b-Hexahydro-2H-pyrazino[2,1-alisoquinoline

1,2,3,6,7,1lb-Hexahydro-pyrazino[Z,1"a]isoiquinolin-4-one (8.03 g, 15.0 mmol)
was added to a solution of lithium aluminum hydride (1.14 g, 30.0 mmol) in
tetrahydrofuran (63 ml) and the mixture was refluxed for 6 hours. Water (1.2 ml),
15% aqueous sodium hydroxide (1.2 ml) and"water (3.2 ml) were added sequentially to
the ice-cooled solution, and filtration of the precipitate and removal of the solvent
under reduced pressure afforded 1,3,4,6,7 ,11b'hexahydro~2H'pyrazino[ZA,1'a]
isoquinoline (2.77 g, 98%). |

H-pyrimidin-4-one

2-Chloro-3-methyl-6-pyridin-4-yl-8H-pyrimidin-4-one (332 mg, 1.5 mmol) was
added to the solution of 1,3,4,6,7,11b-hexahydro-2H-pyrazinol2,1-alisoquinoline (292
mg, 1.55 mmol), triethylamine (0.223 ml, 1.6 mmol) in N,N-dimethylformamide (8 ml)

and the mixture was stirred for 6 hours and stood overnight ice-water. After addition
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of ice-water the solution was partitioned between water and ethyl acetate, and the
organic layer was washed with brine and dried with magnesium sulfate. The solvents
were removed under reduced pressure and purification by silica gel col‘umn
chromatography (eluent; dichloromethane / methanol = 95/5) afforded title compound
(530 mg, 95%). Treatment with 4N hydrogen chloride in ethyl acetate yielded

corresponding hydrogen chloride salt (495 mg).

Example 3: 2-((4aRS,10bRS)-trans-3,4,4a,5,6,10b-Hexahydro-2H-naphthol1,2-bl[1,4]

oxazin-4-yl)-3-methyl-6-(pyrimidin-4-yl)-3H-pyrimidin-4-one (Compound No. B7)

QQ _’@ @N* —*@NHZ

O Hci

3.4-Dihydro-|1.2|naphthoquinone 2-oxime

Tetralone (25 g, 171 mmol) was added to a solution of potassium fert-butoxide
(22 g, 196 mol) and isoamyl nitrite (26 g, 222 mmol) in diethyl ether (200 ml) and
tert-butanol (200 ml). The solution was stirred at room temperature for 4 hours and
then filtered to collect the potassium salt of the oxime. The solid was dissolved with 1
N aqueous hydrochloric acid (200 ml) and extracted with chloroform and dried over

anhydrous magnesium sulfate. After removal of the solvent, the residue was washed
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with ethyl acetate, and dried to give 3,4-dihydro-[1,2]lnaphthoquinone 2-oxime (21.5 g,

128 mmol, 72 %) as brown crystals.

N-(1-Ox0-1.2.3,4-tetrahydronaphthalen-2-yl)-acetamide

Zinc powder (24 g, 367 mmol) Whas added to a solution of
3,4-dihydro-[i,2lnaphthoquinone 2-oxime (21.5 g, 123 mmol) in acetic acid (200 mw)
and acetic anhydride (150 ml), and the solution was stirred at room temperature for 12
hours. After filtration and removal of the solvents under reduced pressure, the
residue was partitioned between water and chloroform. The organic layer w.as
washed with brine and dried over anhydrous magnesium sulfate. After removal of
the solvent, the residue was washed with ethyl acetate and dried to afford
N-(1-0x0-1,2,3,4-tetrahydronaphthalen-2-yl)-acetamide (16.5 g, 81 mmol, 66 %) as

brown crystals.

2-Amino-3,4-dihydro-2H-naphthalen-1-one hydrochloride
, N-(i-oxo-1,2,3,4-tetrahydronaphthalen'2'y1)'acetamide (16.5 g, 81 mmol) was

added to 3N aqueous hydrochloric acid (270 ml) and stirred at 100 °C for 5 hours.

After removal of the solvent, the precipitate was filtered, washed with ethanol, and

dried to give 2'amin0'3,4'dihydr0'2H-naphtHalen-1-one hydrochlorideé (16.0 g, 81 mmol,
100 %) as white crystals. |

'2'Chloro-N-§ 1-0x0-1,2,3.4-tetrahydronaphthalen-2-y])-acetamide

Chloroacetyl chloride (14 g, 124 mmol) was added to a solution of
2-amino-3,4-dihydro-2H-naphthalen-1-one hydrochloride (16 g, 81 mmol) and
triethylamine (41 g, 405 mmol) in tetrahydrofuraﬁ (600 ml) and the mixture was
stirred for one hour. The solution was partitioned between water and ethyl acetate.
The organic layer was washed with brine, dried over magnesium sulfate, and
concentrated under reduced pressure. The residue was purified by silica gel column

chromatography (eluent; 5-10% methanol in chloroform) to afford
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2-chloro-N-(1-0x0-1,2,3,4-tetrahydronaphthalen-2-yl)-acetamide (7.58 g, 31.9 mmol,

39 %) as white crystals.

\

2-Chloro-N-((1RS.2RS)-trans-1-hydroxy-1,2,8,4-tetrahydro-naphthalen-2-yl)-

acetamide

Sodium borohydride (0.93 g, 24.6 mmol) was added to a solution of
2-ch10ro~N'(1'ox0'1,2,3,4'tetrahydronapht£a1en~2-yl)'acetamide (2.91g, 12.2mmol) in
methanol (30 ml). When the reaction was complete (checked by thin layer
chromatography), excess reagent was decomposed by the addition of water and pH was
adjusted to 5-6 with 3N aqueous hydrochloric acid. The solution was partitioned
between water and chloroform. The organic layer was washed with brine, dried over '
magnesium sulfate, and concentrated under reduced pressure. The residue was
purified by silica gel column chromatography (eluent; 5-10% methanol in chloroform)
to afford 2-chloro-N-((1RS,2RS)-trans-1-hydroxy- 1,2,3,4'tetrahyd¥0'naphthalen-2'y1)-

acetamide (2.92 g, 12.2 mmol, 100 %) as white crystals.

(4aRS.10bRS)-trans-4a,5.6,10b-tetrahydro-4H-naphthol1,2-b][1.4]Joxazin-3-one

Sodium hydride (60% dispersion in mineral oil, 1.25 g, 31.3 mmol) was added
to a solution of 2-chloro-N '((1RS,2RS)-trans-i-hydroxy-1,2,3,'4'tetrahydr0'
naphthalen-2-yl)-acetamide (2.92 g, 12.2 mmol) in tetrahydrofuran (30 ml). When the

‘ reaction was complete (checked by thin layer chromatography), excess reagent was
decomposed by the addition of water ;clnd pH was adjusted to 5-6 with 3N aqueous
hydrochloric acid. The solution was partitioned between water and chloroform. The
organic layer was washed with brine, dried over magnesium sulfate, and concentrated
under reduced pressure. The residue was purified by silica gel column
chromatography (eluent; 5-10% methanol in chloroform) to afford
(4aRS,10bRS)-trans-4a,5,6,10b-tetrahydro-4H-naphthol1,2-bl[1,4loxazin-3-one (1.06 g,
5.22 mmol, 43 %) as white crystals.
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(4aRS.10bRS)-trans-3.4,4a,5.6,10b-Hexahydro-2H-naphtho[1,2-b1[1,4]oxazine
hydrochloride

Chlorotrimethylsilane (2.85 g, 26.2 mmol) was added to a soluf;ion of lithium
borohydride (0.29 g, 13.3 mmol) in tetrahydrofuran (20 ml) and the mixture was
stirred for 1 hour at room temperature. ‘ A solution of
(4aRS,10bRS)-trans-4a,5,6, 10b-tetrahydro-4H- naphtho[1,2-b][1,4]oxazin-3-one (1.06
g, 5.22 mmol) in tetrahydrofuran (10 ml) was added to the solution and stirred at room
temperature for 1 hour. After careful addition of methanol with ice-cooled solution,
pH was adjusted to 12-14 with 6N aqueous potassium hydroxide and the solﬁtion was
stirred at 80 °C for 2 hours. After cooling, di-tert-butyldicar};wnate (1.4 g, 6.41 mmol) -
was added to a solution at 0 °C and the mixture was stirred for one hour at room ‘
temperature. The mixture was partitioned between water and ethyl acetate. The
organic layer was washed with brine, dried over magnesium sulfate, and concentrated
in vacuo. The residue was purified by silica gel column chromatography (eluent;
5-10% methanol in chloroform) to give tert-butyl
(4aRS, 10bRS) “trans-3,4,44a,5,6, 10b'hexahydro-2H'paphtho [1,2-b][1,4]oxazine
-4-carboxylate as colorless oil. Hydrogen chloride (4N) in ethyl acetate solution was
added to a solution of the resulting tert-butoxucarbonyl-protected amine in methanol
(30 ml). The mixture was stirred for one hoﬁr at room temperature and the solvent
was evaporated under reduced pressure. The precipitate was filtered, Wasfled with
ethyl acetate, and dried to afford (4aRS 10bRS)- .
trans- 3,4,4a,5, 6 10b-hexahydro-2H-naphtho[1,2-b][1, 4]oxaz1ne hydroch10r1de 0.7 g,
59 %) as white crystals.

2-((4aRS,10bRS)-trans-3.4,4a,5.6.10b-Hexahydro-2H-naphtho[1,2-b]{ 1.4Joxazin-4-y1)-3

-methyl-6-(pyrimidin-4-y1)-3H-pyrimidin-4-one

A solution of 2-chloro-3-methyl-6-(pyrimidin-4-y)-3H-pyrimidin-4-one (0.25 g,
1.12 mmol), (4aRS,10bRS)-trans-3,4,4a,5,6,10b-hexahydro-2H-naphthol1,2-b][1,4]

oxazine hydrochloride (0.3 g, 1.833 mmol) and triethylamine (0.4 g, 3.95 mmol) in
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tetrahydrofuran (15 ml) was stirred for 48 hours at 100 °C. The mixture was
paljtitioned between water and chloroform, and the organic layer was washed with
brine, dried over magnesium sulfate, and concentrated under reduced‘pressure. The
rgsidue was purified by silica gel column chromatography (eluent; 5-10% methanol in
chloroform) to give 2'((4aRS,IObRS)'trans-3,4,4a,5,6,10b-hexahydro-2H-naphtho
[1,2'b][1,4]oxazin-4"y1)-3-methyl~6"(pyrim'idin'tl-yl)'3H'pyrimidin-4-one (72 mg, 0.19

mmol, 16 %) as pale white crystals.

Example 4: 2-((4aRS, 10bSR)-cis-2,3,4a,5,6,10b'Hexahydr0'naphtho[1,2-b][1,.4]oxazin'
4-yD)-1-methyl-1H-[4,4'Ibipyrimidinyl-6-one (Compound No. B30)

Lithium tri-sec-butylborohydride (1.0 M solution in tetrahydrofuran, 70 ml,

70 mmol) was added to a solution of 2-chloro-N-(1-0x0-1,2,3,4-tetrahydronaphthalen-
2-yD-acetamide (7.58 g, 31.9 mmol) in tetrahydrofuran (500 ml). When the reaction
was complete (checked by thin layer chromatography), excess reagent was decomposed
by the addition of water and pH was adjusted to 5-6 with 3N aqueous hydrochloric acid.
The residue was partitioned between water and chloroform. The organic layer was
washed with brine, dried over magnesium sulfate, and concentrated under reduced
pressure. The residue was purified by silica gel column chromatography (eluent;

5-10% methanol in chloroform) to afford 2-chloro-N-((1RS,28R)-cis-1-hydroxy-1,2,3,4-
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tetrahydro-naphthalen-2-yl)-acetamide (5.4 g, 22.6mmol, 71 %) as white crystals.

§4aRS,1ObSR2-cis-4a,5,6,10b‘TetrahydrO'LlH'naphthoI1,2'b||1,4|oxazin-‘3'one '
Sodium hydride (60% dispersion in mineral oil, 2.0 g, 50 mmol) was added to a
solution of 2-chloro-N-((1RS,2SR)-cis-1-hydroxy-1,2,3,4-tetrahydro-naphthalen-2-yl)-
acetamide (5.42 g, 22.6 mmol) in tetrahydrofuran (500 ml). When the reaction was
complete (checked by thin layer chromatoéraphy), excess reagent was decomposed by
the additién of water and pH was adjusted to 5-6 with 3N aqueous hydrochloric acid.
The solution was partitioned between water and chloroform. The organic layer was
washed with brine, dried over magnesium sulfate, and concentrated under reduced
pressure. The residue was purified by silica gel column chromatography (eluent;
5-10% methanol in chloroform) to afford (4aRS,10bSR)-cis-4a,5,6,10b-tetrahydro-

4T -naphthol1,2-bI[1,4]oxazin-3-one (4.6 g, 22.6 mmol, 100 %) as white crystals. .

(4aRS,10bSR)-cis-3.4,4a,5,6,10b-Hexahydro-2H-naphtho(1.2-b][1.4loxazine
hydrochloride

Chlorotrimethylsilane (12.3 g, 113 mmol) was added to a solution of lithium
borohydride (1.23 g, 56.5 mmol) in tetrahydrofuran (100 ml) and the mixture was
stirred for one hour at room temperature. A éolution of (4aRS,10bSR)-cis-4a,5,6,10b-
tetrahydro-4H-naphtho(1,2-b]{1,4loxazin-3-one (4.6.g, 22.6 mmol) in tetrghydrofuran
(20 m]) was added to the solution and stirred for 1 hour at roon# temperature. After.
careful addition of methanol with ice'-cooled' solution, pH was adjusted to 12-14 with
6N aqueous potassium hydroxide and the solution was stirred at 80 °C for 2 hours.
After cooling, di-tert-butyl dicarbonate (6.0 g, 27.5 mmol) was added to a solution at
0 °C and the mixture was stirred for one hour at room temperature. The solution was
partitioned between water and ethyl acetate. The organic layer was washed with
brine, dried over magnesium sulfate, and concentrated under reduced pressure. The
residue was purified by silica gel column chromatography (eluent; 5-10% methanol in

chloroform) to afford tert-butyl ((4aRS,10bSR)-cis-3,4,4a,5,6,10b-hexahydro-2H-
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naphtho[1,2-b][1,4loxazine~4-carboxylate as colorless oil. Hydrogen chloride (4N) in
ethyl acetate was added to a solution of resulting tert-butoxycarbonyl-protected amine
in methanol (100 ml). The solution was stirred for one hour at room tt‘emperature and
the solvent was removed under reduced pressure. The précipitate was filtered,
washed with ethyl acetate, and dried to“afford (4aRS,IObSR)'cis-3,4,4a,5,6,10b-
hexahydro*2H-naphtho[1,2-b][1,4]oxazine_hydrochloride (1.56 g, 6.91 mmol, 31 %) as
white crystals.

7

2-((4aRS, 1ObSR)-cis-2,8,4a.5,6,lOb'Hexahvdro-uaphtho[l,Z'b][1,4]oxa7,in-4-vl)*1'

methyl-1H-[4,4'Tbipyrimidinyl-6-one

A solution of 2-chloro-3-methyl-6-(pyrimidin-4-y])-8H-pyrimidin-4-one (0.26 g,
1.17 mmol), (4aRS,10bSR)-cis-3,4,4a,5,6,10b-hexahydro-2H-naphtho[1,2-b][1,4]
oxazine hydrochloride (0.4 g, 1.77 mmol) and triethylamine (1.2 g, 11.4 mmol) in
tetrahydrofuran (20 ml) was stirred for 48 hours at 100 °C. The solution was
partitioned between water and chloroform, and the organic layer was washed with
brine, dried over magnesium sulfate, and concentrqted under reduced pressure. The
residue was purified by silica gel column chromafography (eluent; 5-10% methanol in
chloroform) to afford 2-((4aRS, 10bSR)-cis-2,3,4a,5,6,10b-hexahydro-naphtho
[1,2-b][1,4]oxazin-4-y1)~1-methy1-1H-[4,4']bi§yrimidiny1-s-on'e (0.37 g, 85 %) as white

crystals.
’Example 5: 6-(3'Fluoro-pyridin'4-y1)-3'methyl'2-((4aRS,lObRS)'tranS"2,3,10,10a-

tetrahydro-4aH-4,9-dioxa-1-aza-phenanthren- 1-yD)-3H-pyrimidin-4-one (Compound
No.B31)
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Chroman-4-gne oxime

Chroman-4-one (46.5 g, 314 mmol) was dissolved in pyridine (160 ml) and
hydroxylamine hydrochloride (51 g, 734 mmol). was added to this’ solution. The
solution was refluxed for 8 hours and then cooled to room temperature. The solvent
was evapordted under reduced pressure and the regidue was partitioned between
water and chloroform. The organic layer was washed with 1N agqueous hydrochloric
acid and brine, dried over magnesium sulfate, and concentrated under reduced
pressure. The precipitate was filtered, Washed with diisopropylether, and dried to

afford chroman-4-one oxime (22.9 g, 275 mmol, 88 %) as white cryétals.

Chroman-4-one O-p-toluenesulfoxime
pToluenesulfonyl chloride (52.5 g, 275 mmol) was added to a solution of

chroman-4-one oxime (44.9 g, 275 mmol) in pyridine (275 ml) and the mixture was
stirred for 12 hours at room temperature. Solvent was evaporated under reduced
pressure and the residue was partitioned between water and chloroform. The organic
layer was washed with 1N aqueous hydrochloric acid and brine, dried over magnesium
sulfate, and concentrated under reduced pressure. The residue was washed with

diisopropylether, and dried to afford chroman-4-one O-p-toluenesulfoxime (85.1 g, 268
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mmol, 97 %) as white crystals.

3-Amino-chroman-4-one hydrochloride

1

A solution of potassium ethoxide (23.7 g, 282 mmol) in ethanol (150 ml) was
aﬂded to a solution of chroman-4-one O'i)-toluenesulfoxime (85.1 g, 268 mmol) in
toluene (250 ml) and the mixture was stirred for 15 hours at room temperature. The
precipitate (potassium tosylate) was filtered and washed with diethyl ether. The
filtrate was added with 37% hydrochloric acid (20 ml) and the solution was stirred for 2
hours at room temperature. After removal of the solvent, the residue was W'ashed
with ethanol and dried to afford 3-amino-chroman-4-one hydrochloride (538.5 g, 268

mmol, 100 %) as white crystals.

2-Chloro-N-(4-oxo-chroman-3-yl)-acetamide .

Chloroacetyl chloride (41.6 g, 368 mmol) was added to a solution of
3-amin0'chroman-4;one hydrochloride (67 g, 335 mmol) and triethylamine (102g, 1.01
mol) in tetréhydrofuran (700 ml) and the mixfure was stirred for one hour. The
solution was partitioned between water and ethyl acetate. The organic layer was
washed with brine, dried over magnesium sulfate, and concentrated under reduced
pressure. The residue was purified by SﬂiCé gel column chfomatogréphy (eluent;
5-10% methanol in chloroform) to afford 2-chloro-N-(4-oxo-chroman-3-yl)-acetamide

(22.6 g, 94.3 mmol, 28 %) as white crystals.

2-Chloro-N-((3RS,4RS)-trans-4-hydroxychroman-3-yl)-acetamide

Sodium borohydride (0.9 g, 23.8 mol) was added to a solution of
2-chloro-N-(4-0xo-chroman-3-yl)-acetamide (3.5 g, 14.6 mmol) in methanol (30 ml).
When the reaction was complete (checked by thin layer chromatography), excess
reagent was decomposed by the addition of water and pH was adjusted to 5-6 with 3N
aqueous hydrochloric acid. The solution was partitioned between water and

chloroform. The organic layer was washed with brine, dried over magnesium sulfate,
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and concentrated gnder reduced pressure. The residue was purified by silica gel
column chromatography (eluent; 5-10% methanol in chloroform) to afford
2-chloro-N-((8RS,4RS)-trans-4-hydroxychroman-3-yl)-acetamide (3.5 g, 14.5 mmol,

99 %) as white crystals.

(4aRS.10bRS)-trans-10,10a-Dihydro-1H.4aH-4,9-dioxa-1-aza-phenanthren-2-one
Sodium hydride (60% dispersion in mineral oil, 1.3 g, 32.5 mmol) was added to
a solution’ of 2-chloro-N-((8RS,4RS)-trans-4-hydroxychroman-3-yl)-acetamide (3.5 g,
14.5 mmol) in tetrahydrofuran (300 ml). When the reaction was complete (checked by
thin layer chromatography), excess reagent was decomposed by the addition of water
and pH was adjusted to 5-6 with 3N aqueous hydrochloric acid. The solution was
partitioned between water and chloroform. The organic layer was washed with brine,
dried over magnesium sulfate, and concentrated under reduced pressure. The .
residue was‘purified by silica gel column chromatography (elueﬂt; 5-10% methanol in
chloroform) to afford (4aRS,10bRS)-trans-10,10a-dihydro-1H,4aH-4,9-dioxa-1-aza-

phenanthreh-z'one (2.68 g, 13.1 mmol, 90 %) as white crystals.

(4aRS,10bRS)-trans-2.3.10,10a-Tetrahydro-1H.4aT1-4,9-dioxa-1-aza-phenanthrene
hydrochloride |
Chlorotrimethylsilane (7.2 g, 66.3 mmol) was added to a solutioq of lithium
borohydride (0.72 g, 33.1 mmol) in tetrahydrofuran (50 ml) and stirred for 1 hour at
'room temperature. A solution of (4éRS,10bRS)'trans-10,10a~dihydro-1H,4aH'4,9-
dioxa-1-aza-phenanthren-2-one (2.68 g, 13.1 mmol) in tetrahydrofuran (20 ml) was
added to the solution and stirred for one hour at room temperature. After careful
addition of methanol with ice-cooled solution, pH was adjusted to 12-14 with 6N
aqueous potassium hydroxide and the solution was stirred at 80 °C for 2 hours. After
cooling, di-tert-butyl dicarbonate (3.5 g, 16.0 mmol) was added to a solution at 0 °C
and the solution was stirred for one hour at room temperature. The solution was

partitioned between water and ethyl acetate. The organic layer was washed with
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brine, dried over magnesium sulfate, and concentrated under reduced pressure. The
residue was purified by silica gel column chromatography (eluent; 5-10% methanol in
chloroform) to afford (4aRS,10bRS)-trans-2,3,10,10a-tetrahydro-4aH-4‘,9-dioxa~
1-aza-phenanthrene-1-carboxylic acid tert-butyl ester as colorless oil. Hydrogen
chloride (4N) in ethyl acetate solution Was added to a solution of the resulting
tert-butoxycarbonyl-protected amine in methanol (30 ml). The mixture was stirred
for one hour at room temperature and the solvent was evaporated under reduced
pressure. ' The residue was filtered, washed with ethyl acetate, and dried to afford
(4aRS,10bRS)-trans-2,3,10,10a-tetrahydro-1H,4aH-4,9-dioxa-1-aza-phenanthrene_

hydrochloride (0.4 g, 1.76 mmol, 13 %) as white crystals.

6-(3-Fluoro-pyridin-4-yD)-3-methyl-2-((4aRS,10bRS)-trans-2,3.10,.10a-tetrahydro-4a-

4.9-dioxa-1-aza-phenanthren-1-y1)-3H-pyrimidin-4-one

A solution of 2-Ch10ro-6'(3'ﬂu0ropyridin-4-yl)-3'methyl-éH-pyrimidin-él-one

(0.16 g, 0.67 mmol), (4aRS,10bRS)-trans-2,3,10,10a-tetrahydro-1H,4aH-4,9-dioxa-
1-aza-phenanthrene_hydrochloride (0.2 g, 0.88 mmpl) and triethylamine (0.7 g, 1.92
mmo)) in tetrahydrofuran (10 ml) was stirred for 48 hours at 100 °C. The solution
was partitioned between water and chloroform, and the organic layer was washed with
brine, dried over magnesium sulfate, and coﬁcentrated under reduced pressure. The
residue was purified by silica gel column chromatography (eluent; 5-10 % methanol in
chloroform) to afford 6'(3'F1uor0-pyridin-4'yl)'3'methyl'2'ﬂ(4aRS,10bRS)-tians*
' 2,3,10, 10a'tetrahydro'4aH'4,9'dio'xal 1-aza‘phenanthren-1-y1)-8H-pyrimidin-4-one
(0.13 g, 0.33 mmol, 49 %) as white crystals. '

Example 6: 6-(3-Fluoro-pyridin-4-yD)-3-methyl-2-((4aRS, 10aRS)-cis-2,3,10,10a-

tetrahydro-4aH-4,9-dioxa-1-aza-phenanthren-1-y1)-8H-pyrimidin-4-one (Compound No.
B45)
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2-Chloro-N-((3RS.45R)-cis-4-hydroxychroman-3-yl)-acetamide

Lithium tri-sec-butylborohydride (1.0 M solution in tetrahydrofuran, 190 ml,
' 190 mmol) was added to a solution of 2-chloro-N-(4-oxo-chroman-3-yl)-acetamide (22.6
g, 94.3 mol) in tetrahydrofuran (1000 ml). When the reaction was complete (checked
by thin layer chromatography), excess reagent was decomposed by the addition of
water and pH was adjusted to 5-6 with 3N aqueous hydrochloric’acid. The solution
was partitioned between water and chloroform. The organic layer was washed with
brine, dried over magnesium sulfate, and concentra‘lted under reduced pressure. The
residue was purified by silica gel column chromatography (eluent; 5-10% methanol in

chloroform) to afford 2-chloro-N-((3RS,4SR)-cis-4-hydroxychroman-3-yl)-acetamide (19

g, 78.6 mmol, 83 %) as white crystals.

Sodium hydride (60% disperéion in mineral oil, 6.3 g, 158 mmol) was added to
a solution of 2-ch10r0-N'((3RS,4SR)'ciS'4'hydroxychroman'3'y1)'aceteimide (19 g, 78.6
mol) in tatrahydrofuran (1000 ml). When the reaction was complete (checked by thin
layer chromatography), excess reagent was decomposed by the addition of water and
pH was adjusted to 5-6 with 3N aqueous hydrochloric acid. The solution was
partitioned between water and chloroform. The organic layer was washed with brine,
dried over magnesium sulfate, and concentrated under reduced pressure. The

residue was purified by silica gel column chromatography (eluent; 5-10% methanol in
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chloroform) to afford (4aRS,10bSR)-cis--10,10a-dihydro-1H,4aH'4,9'dioxa-1'aza"
phenanthren-2-one (6.6 g, 32.2 mmol, 41 %) as white crystals.
(4aRS,10bSR)-cis-2,3.10,10a-Tetrahydro-1H.4aH-4,9-dioxa-1-aza-phenanthrene
Chlorotrimethylsilane (17.5 g, 161 mmol) was added to a solution of lithium

borohydride (1.8 g, 82.6 mmol) in tetrahydrofuran (100 ml) and the mixture was
stirred for one hour at room temperature.' A solution of (4aRS,10bSR)-cis-10,10a-
dihydro-1ﬁ,4aH'4,9-dioxa-1'aza'phenanthren-2'one (6.6 g, 32.2 mmol) in
tetrahydrofuran (20 ml) was added to the solution and stirred for 1 hour at room
temperature. After careful addition of methanol with ice-cooled solution, pH was
adjusted to 12-14 with 6N aqueous potassium hydroxide and the solution was stirred
for 2 hours at 80 °C. After cooling, di-tert-butyl dicarbonate (7.8 g, 35.7 mmol) was -
added to a solution at 0 °C and the solution was stirred for one hour at room'’
temperature. The solution was partitioned between water and éthyl acetate. The
organic layer was washed with brine, dried over magnesium sulfate, and concentrated
under reduced pressure. The residue was purified by silica gel column
chromatography (eluent; 5-10% methanol in chloroform) to afford
(4aRS,10bSR)-cis-2;3,10,10a-tetrahydro-4aH-4,9-dioxa-1-aza-phenanthrene-1-
carboxylic-acid tert-butyl ester as colorless oil. Hydrogen chloride (4N) in ethyl
acetate solution was added to a solution of the resulting tert-butoxycarbonyl-protected

" amine in methanol (100 mD). The solution was stirred for one hour at room
temperature and the solvent was eva.porate‘d under reduced pressure. The
precipitate was filtered, washed with ethyl acetate, and dried to afford
(4aRS,10bSR)-cis-2,3,10,10a-tetrahydro-1H,4aH-4,9-dioxa-1-aza-phenanthrene
hydrochloride (5.36 g, 23.5 mmol, 78 %) as white crystals.

6-(3-Fluoro-pyridin-4-y1)-3-methyl-2-((4aRS, 10aRS)-cis-2.3.10.10a-tetrahydro-

4aH-4.9-dioxa-1-aza-phenanthren-1-y1)-3H-pyrimidin-4-one

A solution of 2-chloro-6-(8-fluoropyridin-4-yl)-3-methyl-3H-pyrimidin-4-one
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(0.21 g, 0.88 mmol)_, (4aRS,10bSR)-cis-2,3,10,10a-tetrahydro-1H,4aH-4,9-dioxa-1-
aza-phenanthrene hydrochloride (0.2 g, 0.88 mmol) and triethylamine (0.45 g, 4.45
mmol) in tetrahydrofuran (10 ml) was stirred for 48 hours at 100 °C. ‘The solution
was partitioned between water and chloroform, and the organic layer was washed with
brine, dried over magnesium sulfate, and concentrated under reduced pressure. The
residue was purified by silica gel column thomatography (eluent; 5-10% methanol in
chloroform) to afford 6-(3-fluoro-pyridin-4-yl)-3-methyl-2-((4aRS, 10aRS)-cis-

2,3,10, 10a’-tet1;ahydr0'4aHi4',9-dioxa- 1-aza-phenanthren-1-yl)-3H-pyrimidin-4-one

(0.12 g, 0.38 mmol, 34 %) as white crystals.

Example 7: 6-(3-Fluoro-pyridin-4-yl)-2-((4aRS, 10aRS)-trans-2,3,4a,5,6,10b-
hexahydro-1H-benzo[flquinolin-4-y1)-3-methyl-8H-pyrimidin-4-one (Compound No.
B40)

1.4.5.6-Tetrahydro-2H-benzo[flquinolin-3-one

2-Tetralone (25 g, 171 mmol) was added to a solution of p-toluenesulfonic
acid (3.2 g, 16.8 mmol) and pyrrolidine (15 g, 211 mmol) in toluene (250 mi) and the
solution was heated under reflux with a Dean-Stark apparatus. When no more water
was distilled off, the solvent was removed to afford the enamine as an yellow oil.
Acrylamide (46 g, 647 mmol) was added in one portion to the stirred oil, and the

resulting mixture was heated at 100 °C for 2 hours. Water (100 ml) was added to the
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reaction mixture and pH was adjusted to 3-4 with concentrated hydrochloric acid.
The solution was extracted with chloroform and the organic layer was washed with
brine, dried over magnesium sulfate, and concentrated under reduced pressure. The
residue was washed with ethyl acetate, and dried to afford 1,4,5,6-tetrahydro-2H-

benzolflquinolin-3-one (28 g, 140 mmol, 82 %) as white crystals.

(4aRS,10bSR)-trans-1,4.4a,5.6,10b-Hexahvdro-2H-benzo[flquinolin-3-one

A mixture of 1,4,5,6'tetrahydro-2H-benzolflquinolin-3-one (10 g, 50.2 mmol)
and triethylsilane (17.5 g, 150 mmol) in dichloromethane (100 ml) was stirred for 10
minutes. Trifluoroacetic acid (69 g, 605 mmol) was added dropwise with stirring and
the mixture was stirred for 8 hours at room temperature. The mixture was
neutralized with saturated aqueous sodium bicarbonate and extracted with
chloroform. The organic layer was washed with brine, dried over magnesiufn sulfate,
and concentrated under reduced pressure. The residue was washed with ethyl acetate,
and dried to afford (4aRS,10bSR)-trans-1,4,4a,5,6,10b-hexahydro-

ZH-benzo[ﬂduinolin-B-one (7.94 g, 39.5 mmol, 79 %) as white crystals.

(4aRS.10bSR)-trans-1,2.3.4.4a,5.6,10b-Octahydro-benzo[flguinoline hydrochloride

Chlorotrimethylsilane (21.5 g, 198 ﬁmoD was added to a solution of lithium
borohydride (2.1 g, 96.4 mmol) in tetrahydrofuran (200 ml) and the mixture 4wa.s ‘
stirred for one hour at room temperature. A solution of (4aRS,10bSR)'frahs-
)1,4,4a,5,6,10b'Hexahydro-2H-benzo[f]quinolin'B-one (7.94 g, 39.5 mmol) in
tetrahydrofuran (50 ml) was added to the solution and the mixture wr;ls stirred for one
hour at room temperature. After careful addition of methanol with ice-cooled
solution, pH was adjusted to 12-14 with 6N aqueous potassium hydroxide and the
solution was stirred for 2 hours at 80 °C. After cooling, di-tert-butyl dicarbonate
(10.4 g, 47.7 mmol) was added to a solution at 0 °C and stirred for one hour at room
temperature. The solution was partitioned between water and ethyl acetate. The

organic layer was washed with brine, dried over magnesium sulfate, and concentrated
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under reduced pressure. The residue was purified by silica gel column
chromatography (eluent; 5-10% methanol in chloroform) to afford tert-butyl
(4aRS,10bSR)-trans-1,2,3,4,4a,5,6,10b-octahydro-benzo il quinoline'él-garboxyiate as
colorless oil. Hydrogen chloride (4N) in ethyl acetate soluﬁon was added to a solution
of resulting tert-butoxycarbonyl-protecfed amine in methanol (100 ml). The solution
was stirred for one hour at room temperature and the solvent was evaporated under
reduced pressure. The residue was washed with ethyl acetate, and dried to afford
(4aRS,10bSR)-trans-1,2,3,4/4a,5,6,10b-octahydro- benzolflquinoline hydrochloride (6.0

g, 26.8 mmol, 68 %) as white crystals.

ridin-4-v1)-2-((4aRS, 10aRS)-trans-2.3.4a,5,6,10b-hexahydro-1H-

"benzo [f]quinolin'4“xf1)' 3-methyl-3H-pyrimidin-4-one

A solution of 2-chloro-6'(3'ﬂuoropyridin'4-yl)'3'methyl'3H-pyrimidih-4'one
(0.8 g, 3.34 ﬁlmol), (4aRS,10bSR)'tranS“1,2,3,4,4&,5,6,10b-octahydro-benzo[f]quinoline
hydrochloride (1.0 g, 4.47 mmol) and triethylamine (1.7 g, 168 mmol) in
tetrahydrofﬁran (20 ml) was stirred for 48 hours at 100 °C. The solution was.
partitioned between water and chloroform, and the organic lay'er was washed with
brine, dried over magnesium sulfate, and concentrated under reduced pressure. The
residue was purified by silica gel column chfomatography (eluent; 5-10% methanol in
chloroform) to afford 6-(3-fluoro-pyridin-4-y1)-2-((4aRS, 10aRS)-trans-2,3,4a,5,6,10b-
hexahydrO'1H'benzo[f]quinolin'4'y1)'3'methyl'3H'pyrimidin-4-one (0.14 g, 0.36 mmol,

11 %) as white crystals.

Example 8: 3-Methyl-2-((3R)'S"methylmorpholin'4'yl)-6‘(pyrimidin'4-yl)'3H'

pyrimidin-4-one (Compound No. B63)
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HOMM:'H HOJNﬁ . K'\N«E:Lonn:_» K'\N\(:Lonne

2R)-2- 4-Methox benzylamino)-propan-1-ol

4-Anisaldehyde (18.1 g, 133 mmol) was added to a solution of D'alaﬂinol(lo g,
133 mmol) in methanol (100 ml) with vigorous stirring and the mixture was stirred for
30 minutes. Sodium borohydride (5.0 g, 132 mmol) was added to the ice-cooled
solution and stirred for one hour at room temperature. When the reaction was
complete (checked by thin layer chromatography), excess reagent was decomposed by
the addition of water. The solution was partitioned between Wa'tter and chloroform.
The organic layer was washed with brine, dried over magnesium sulfate. Removal of
the solvent under reduced pressure afforded (2R)'2'(4'Methoxybenzylamino)‘propan-

1-0l (26 g, 133 mmol, 100%) as white crystals.

(5R)-4-(4-Methoxybenzyl)-5-methylmorpholin-3-one

Chloroacetyl chloride (15 g, 133 mmol) was added to a solution of
(2R)-2-(4-methoxybenzylamino)-propan-1-ol (26 g, 133 mm_ol) and triethylamine (15g,
‘148mmol) in tetrahydrofuran (200 ml) and the solution was stirred for one hour. The
solution was cooled at 0 °C and sodium hydride (60% dispersion in mineral oil, 5.8 g,
145 mol) was added. When the reaction was complete (checked by thin layer
chromatography), excess reagent was decomposed by the addition of water and pH was
adjusted to 5-6 with 8N aqueous hydrochloric acid. The solution was partitioned
between water and chloroform. The organic layer was washed with brine, dried over
magnesium sulfate, and concentrated under reduced pressure. The residue was .

purified by silica gel column chromatography (eluent; 5-10% methanol in chloroform)
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to afford (5R)-4-(4-methoxybenzyl)-5-methylmorpholin-3-one (19.6 g, 83.3mmol, 63 %)

as colorless oil.

(6R)-4-(4-Methoxybenzyl)-5-methylmorpholine

Chlorotrimethylsilane (37 g, 341 mmol) was added to a solution of lithium
borohydride (3.7 g, 170 mmol) in tetrahydrofuran (200 m]) and the mixture was stirred
for one hour at room temperature. A solution of (5R)-4-(4-methoxybenzyl)-5-
methylmorpholin-3-one (19.6 g, 83.3 mmol) in tetrahydrofuran (20 ml) was added to
the solution and the mixture was stirred for one hour at room temperature. After
careful addition of methanol with ice-cooled solution, pH was adjusted to 12-14 with
6N aqueéus potassium hydroxide and the solution was stirred for 2 hours at 80 °C.
After cooling, the solution was partitioned between water and ethyl acetate. The
organic layer was washed with brine, dried over magnesium sulfate, and concentrated
under reduced pressure. The residue was purified by silica gel ‘column V
chromatography (eluent; 5-10% methanol in chloroform) to afford
(5R)'4'.(4'méthoxybenzyl)-5-methy1morpholine (17..8 g, 80.3 mmol, 96 %) as colorless

oil.

(8R)-3-Methylmorpholine hydrochloride

1-Chloroethyl chloroformate (46 g, 322 mmol) was added to a solptibn of -
(5R)-4-(4-methoxybenzyl)-5-methylmorpholine (17.8 g, 80.3 mmol) in
A 1,2-dichloroethane (180 ml) and the mixture was stirred for 6 hours at 80 °C. The
solvent was evaporated under reduced pressure and a methanol (180 ml) solution of
the residue was stirred for one hour at 80 °C. The solvent was evaporated under
reduced pressure, and the residue was washed with ethyl acetate and dried to afford

(3R)-3-methylmorpholine hydrochloride (8.2 g, 59.6 mmol, 74 %) as white crystals.

3-Methyl-2-((8R)-3-methylmorpholin-4-y1)-6-(pyrimidin-4-yD-3H-pyrimidin-4-one .

A solution of 2-chloro-3-methyl-6-(pyrimidin-4-y1)-3H-pyrimidin-4-one (0.32 g,
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1.44 mmol), (3R)-3-methylmorpholine hydrochloride (0.4 g, 2.9 mmol) and
triethylamine (0.9 g, 8.9 mmol) in tetrahydrofuran (20 ml) was stirred for 10 hours at
100 °C. The solution was partitioned between water and chloroform, and the organic
layer was washed with brine, dried over magnesium sulfafe, and concentrated under
reduced pressure. The residue was purified by silica gel column chromatography
(eluent; 5-10% methanol in chloroform) to afford 3-methyl-2-((8R)-3-methylmorpholin-
4-y1)-6-(pyrimidin-4'yl)-3H-pyrimidin-4'one (0.31 g, 1.08 mmol, 75 %) as white

i

crystals.

Example 9: 1-Methyl-2-((4aRS, 8aRS)-trans-octahydro-benzoll,4]oxazin-4-yl)-
lH'[4,4']Bipyrimidiny1'6-one, (Compound No. B69)

1RS.2R5)-trans-2-Benzylaminocyclohexanol
A mixture of cyclohexene bxide (20 'g, 204 mmol) and benzylamine (44 g, 411
mmol) was heated at 80 °C for 6 hours. An excess benzylamine was removed under
reduced pressure and the residue was purified by silica gel column chromatography
(eluent; 5-10% methanol in chloroform) to afford (1RS,2RS)-trans-2-

benzylaminocyclohexanol (26 g, 127 mmol, 62 %) as white crystals.

(4aRS.8bRS)-trans-4-Benzyl-hexahydrobenzo[1.4]oxazin-3-one

Chloroacetyl chloride (15.8 g, 140 mmol) was dropped to a solution of
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(1RS,2R8)-trans-2-benzylaminocyclohéxanol (26 g, 127 mmol) in 1N aqueous sodium
hydroxide (200 ml) and dichloromethane (500 ml). The solution was stirred for one
bour at room temperature and extracted with chloroform. The organic layer was
dried over anhydrous sodium sulfate and the solvent was ‘removed under reduced
pressure. The resulting pale brown oil was dissolved into 2-propanol (600 ml), and
potassium hydroxide (85 % purity, 10.1 g, 153 mmol) was added to the solution and
stirred for 10(h0urs. The solvent was removed under reduced pressure and the
residue was partitioned between water and chloroform. 'The organic layer was
washed with 0.5 M hydrochloric acid, saturated sodium hydrogen carbonate, brine and
dried over anhydrous magnesium sulfate. Removal of the solvent under reduced
pressuré afforded (4aRS,8bRS)-trans-4-benzyl-hexahydrobenzoll,4]oxazin-3-one (31.7

g, 129 mmol, 100 %) as a colorless oil.

(4aRS,8bRS)-trans-4-Benzyl-octahydrobenzo[1.4]oxazine

Chlorotrixﬁethylsilane (56 g, 515 mmol) was added to a solution of lithium
borohydridé (5.6 g, 257 mmol) in tetrahydrofuran (250 ml) and the mixture was stirred
for one hour at room temperature. A solution of (4aRS,8bRS)-trans-4-benzyl-
hexahydrobenzo[1,4]oxazin-3-one (31.7 g, 129 mmol) in tetrahydrofuran (50 ml) was
added to the solution and the mixture was s'tirred for one héur at room temperature.
After careful addition of methanol in ice-cooled solution, pH was adjusted to 12-14
with 6N aqueous potassium hydroxi(_ie aﬁd the solution was stirred at SO °C for 2
hours. After cooling, the solution was partitioned between water and ethyl acetate.
The organic layer was washed with brine, dried over magnesium sulfate, and
concentrated under reduced pressure. The residue was purified by silica gel column
chromatography (eluent; 5-10% methanol in chloroform) to afford (4aRS,8bRS)-trans-_

4-benzyl-octahydrobenzoll,4loxazine (27.5 g, 119 mmol, 92 %) as colorless oil.

(4aRS,8bRS)-trans-Octahydrobenzol1,4]oxazine hydrochloride

1-Chloroethyl chloroformate (5.3 g, 37.1 mmol) was added to a solution of
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(4aRS,8bRS)-trans'4-benzyl~octahydrobenzo[1,4]oxazine (4.8 g, 18.6 mmol) in
1,2-dichloroethane (50 ml) and the mixture was stirred for 12 hours at room
temperature. The solvent was evaporated under reduced pressure, aI}d a mefhanol
(50 ml) solution of the residue was stirred for one hour at 80 °C. Solvent was
evaporated under reduced pressure, and the residue was washed with ethyl acetate
and dried to afford (4aRS,8bRS)-trans-octghydrobenzo[1,4]oxazine hydrochloride (2.37

g, 13.3 mmol, 72 %) as white crystals.

i

1-Methyl-2-((4aRS, 8aRS)-trans-octahydro-benzoll,4]oxazin-4-y1)-1H-

[4,4bipyrimidinyl-6-one .

A solution of 2-chloro-3-methyl-6-(pyrimidin-4-y1)-3H-pyrimidin-4-one (0.34 g,
1.53 mmol), (4aRS,8bRS)-trans-octahydrobenzo[1,4loxazine hydrochloride (0.3 g, 1.69
mmo]) and triethylamine (0.5 g, 4.94 mmol) in tetrahydrofuran (20 ml) was stirred for
10 hours at 100 °C. The solution was partitioned between wa,te‘r and chloroform, and
the 6rganic layer was washed with brine, dried over magnesium sulfate, and
concentrated under reduced pressure. The residug was purified by silica gel column
chromatography (eluent; 5-10% methanol in chloroform) to afford 1-methyl-2-((4aRS,
8aRS)-trans-octahydro-benzoll,4loxazin-4-yl)-1H-[4,4'Ibipyrimidinyl-6-one (0.32 g,

0.98 mmol, 64 %) as white crystals.

Example 10: 1-Methy1'2'((3R)'3'methyl'morpholin-4-yl)'Z'Tphenyl- 1H'[4,4‘]

'bipyrimidiny1-6'one (Compound No. B123)

O O
)9\ — ,\/?\ — .(\KU\/“\OEt
Me” "COOMe Me,N " "COOMe N\fN
Ph
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2-Phenyl-pyrimidine-4-carboxylic acid

A mixture of methyl pyruvate (5.61g, 55.0 mmol) and dimethy‘lformamide
dimethylacetal (6.86 g, 57.6 mmol) was stirred for 2 hours at 80 °C, and benzamidine
hydrochloride (9.58 g, 61.2 mmol), sodium methoxide (28% in methanol, 23.1 g, 120
mmol) was added to the solution. After J'L'eﬂux for 3 hours, water was added and the
organic solvents were removed under reduced pressure. Resulting solids were
dissolved'in a mixture of wdter and ethyl acetate, and the remaining insolubles were
filtered off. The filtrate was acidified with hydrochloric acid, and extract with ethyl
acetate. The organic layer was washed with brine and dried over sodium sulfate.
The solvent was removed under reduced pressure, and the residue was dissolved in a ‘
mixture of ethanol and aqueous sodium hydroxide to treat with charcoal. After
removal of charcoal, the filtrate was acidified with hydrochloric acid, and the removal
of ethanol under reduced pressure followed by filtration and drs;ness afforded |

2-phenyl-pyrimidine-4-carboxylic acid (2.51 g, 23%).

3-0x0-3-(2-phenyl-pyrimidin-4-yD)-propionic acid ethyl ester

A solution of 2-phenyl-pyrimidine-4-carboxylic acid (3.49 g, 17.4 mmol) and
1,1’-carbonyldiimidazole (2.86 g, 17.7 mmol). in tetrahydrofuran (100 ml) was stirred at
60 °C for 20 min. After cooling to room temperature, ethyl potassium malonate (3.28
g, 19.2 mmol) and magnesium chloride (2.48 g, 26.1 mmol). were added and the solution

' was stirred at 60 °C for 7 hours. Af:ter removal of the solvent, hydrochloric acid was
added to adjust pH to 4 to 2, and the resulting solution was partitioned between water
and ethyl acetate. The organic layer was washed with brine and dried over sodium
sulfate. The solvent was removed under reduced pressure, and the residue was
purified with silica gel column chromatography (eluent; hexane/ ethyl acetate = 2/1) to

afford 3-oxo0-3-(2-phenyl-pyrimidin-4-y1)-propionic acid ethyl ester (2.74 g, 58%).

2-Mercapto-1-methyl-2'-phenyl-1H-{4 4'bipyrimidinyl-6-one
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A solution of 3-0x0-3-(2-phenyl-pyrimidin-4-yl)-propionic acid ethyl ester (2.74
g, 10. 1 mmol), N-methylthiourea (1.39 g, 15.5 mmol) and
1,8-diazabicyclo[5,4,0]lundec-7-en (1.57 g, 10.3 mmol) in ethanol (30 mp was heated
under reflux for 18 hours. After the solution was acidified by addition of hydrochloric
acid, ethanol was removed under reducéd pressure, and the resulting solid was filtered,
washed with water and dried to afford ‘
Z-mercaptO'1-methyl-2'-phenyl'1H-[4,4']bipyrimidiny1-6'one (2.78 g, 93%).

i

2-Chloro-1-methyl-2'-phenyl-1H-[4.4'1bipyrimidinyl-6-one

2-Mercapto- 1-methyl-2'-phenyl- 1H-[4,4']bipyrimidinyl-6-one (2.76 g, 9.33
mmol) in 1,2-dichloroethane (20 ml) and N-methylpyrrolidone (2 ml) was added to a
solution of phosphorus oxychloride (3.83 g, 25.0 mmol) and N-methylpyrrolidone (5.22
g, 52.7 mmol) at 50 °C and the mixture was stirred for 20 minutes. The solution was
poured into warm water, and sodium bicarbonate (10.2 g, 121 mﬁol) was added to the
solution and the mixture was stirred until no gas was generated. The resulting
solution was partitioned between. water and dichlo;omethane, and the organic layer
was washed with water and brine and passed through Celite. The solvent was
removed under reduced pressure, and the residue was purified with silica gel column
chromatography (eluent; hexane/ ethyl acetéte = 2/1 to 1/1) to afford ’

2-chloro-1-methyl-2"-phenyl-1H-[4,4Tbipyrimidinyl-6-one (2.08 g, 75%).

'1-Methyl-2-((3R)-3-methyl-morpholin-4-y1)-2'-phenyl- 1H-[4.4']bipyrimidinyl-6-one

A solution of 2-chloro-1-methyl-2'-phenyl- 1H‘[4,4']bipyrimidiﬁy1'6-one (149 mg,
0.50 mmol), (3R)-3-Methyl-morpholine hydrochloride (83 mg, 0.82 mmol), and
diisopropylethylamine (0.313 ml, 1.8 mmol) in N,N-dimethylformamide (2.0 ml) was
stirred at 80 °C. Water was added to the solution and the precipitate was filtered,
washed with water and diethyl ether, and dried to afford 1-methyl-2-((8R)-3-methyl-

morpholin-4-y])-2'-phenyl-1H-[4,4'Ibipyrimidinyl-6-one (162 mg, quant.).
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Example 11: 3-Methyl-2-(3-phenyl-pyrrolidin-1-y1)-6-pyridin-4-yl-3H-pyrimidin-4-one
hydrochloride (Compound No. D1)

~-CO0OMe
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4-Nitro-3-phenvl-butyric acid methyl ester

A solution of methyl cinnamate (4.93 g, 30.4 mmol) and teteramethyigua‘nidine
(3.99g, 34.6 mmol) in nitromethane (30 ml) was stirred for 6 hours at 90 °C. After
removal of the solvént under reduced pressure, the residue was partitioned between
water and efhyl acetate, and the organic layer was washed with water and brine and
then dried over sodium sulfate. The organic solvents were removed under reduced
pressure, and the residue was purified by silica gel column chromatography (eluent;
hexane/ethyl acetate = 4/1) to afford 4-nitr0'3"pheny1-butyrié acid mefhyl ester (4.02 g,
59 %) |

1-tert-Butoxycarbonyl-8-phenyl-pyrrolidine

A solution of 4-nitro-3-phenyl-butyric acid methyl ester (4.02- g, 18 mmol) and
Raney-Nickel (6 ml, slurry in water) in methanol (30 ml) was stirred under hydrogen
atmosphere for 3 hours. After filtration using celite and removal of the solvent under
reduced pressure, residue was partitioned between water and ethyl acetate. The
organic layer was washed with water and brine, and then dried over sodium sulfate.
The solvents were removed under reduced pressure, and the residue was dissolved in

toluene (50 ml) and the resulting solution was refluxed for 6 hours. Removal of the
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solvent afforded crude 4-phenyl-pyrrolidin-2-one. A solution of crude
4-pheny1-pyrrolidin'2'one in tetrahydrofuran (20 ml) was added to a solution of
lithium aluminum hydride (1.84 g, 35.3 mmol) and the mixture was re'ﬂuxed for 6
hours. After quenching the reaction with 20% aqueous sodium hydroxide, a solution
of di-tert-butyl dicarbonate (4.14 g, 19 Iﬁmol) was added and the mixture was stirred
for 3 hours. Aqueous citric acid and aqueous potassium hydrogen sulfate was added
to acidify the solution, and the solution was extracted with toluene. The organic layer
was washed with water, aqueous sodium bicarbonate, brine, and dried over sodium
sulfate. The solvent was removed under reduced pressure, and the residue was
purifiéd with silica gel column chromatography (eluent; hexane/efhyl acetate = 9/1) to

afford 1-Zert‘butoxycarbonylr3-pheny1'pyrrolidine (1.84 g, 42%).

3-phenyl-pyrrolidine

Hydrogen chloride (4N) in ethyl acetate (6ml) was added to a solution of
1'tert-butoxycarboﬂyl-3'pheny1'pyrrolidine (1.84 g, 7.4 mmol) in ethyl acetate (2 ml)
and the mixture was stirred for 2 hours. After azgotropical removal of the solvent and
hydrogen chloride, the residue was partitioned between aqueous potassium carbonate
and diethyl ether, and the organic layer was washed with brine, and dried over sodium

sulfate. Removal of the solvent afforded 3'phenyl'pyrrolidine (0.95 g, 87%).

3-Methyl-2-(8-phenyl-pyrrolidin- l-vl)-6'pvridin-4-vl-3Hmyrimidin-4'oné hydrochloride

A solution of 3'phenyl'pyirolidine' (449 mg, 3.05 mmol),
2-chloro-3-methyl-6-pyridin-4-yl-3H-pyrimidin-4-one (436 mg, 1.97 Iﬁmol) and
triethylamine (412 mg, 4.07 mmol) was refluxed for one hour. After removal of the
solvent, the residue was partitioned between water and ethyl acetate. The solvent
was removed under reduced pressure, and the residue was purified by silica gel column
chromatography (eluent; ethyl acetate/ethanol = 10/ 1) to afford 3-methyl-2-(3-phenyl-
pyrrolidin-1-y1)-6-pyridin-4-yl-8H-pyrimidin-4-one (576 mg, 88%).

Hydrogen chloride (4N) in ethyl acetate (6 m]) was added to a solution of
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3'methyl-2-(3-phepyl-pyrrolidin'l'yl)-6-*pyridin'4-y1~SH'pyrimidin-4-one (576 mg, 1.73
mmo)) in methanol (3 ml) and the mixture was stirred for 15 minutes. Azeotropic
removal of the solvents and excess hydrogen chloride afforded 3-methyl-2-(3-phenyl-

pyrrolidin-1-y1)-6-pyridin-4-yl-3H-pyrimidin-4-one hydrochloride (621 mg, 97%).

Example 12: 2-(3-Benzyloxy-pyrrolidin-1-yD-3-methyl-6-pyridin-4-yl-3H-

pyrimidin-4-one (Compound No. D2)

i

P4
. Wk
@o NN"So
NN

1-(tert-Butoxycarbonyl)-3-hydroxy-pyrrolidine

A solution of di-tert-butyl dicarbonate (14.17 g, 64.9 mmol) in te‘prahydrofuran
(10 ml) and 10% aqueous potassium carbonate (30 ml) was added to a solution of
'3-hydroxypyrrolidine (5.38 g, 61.8 mﬁol) and the mixture was stirred overnight. The
solvent was removed under reduced pressure and the residue was pértitioned between
water and ethyl acetate. The organic layer was washed with brine and dried over
sodium sulfate. The solvent was removed under reduced pressure and the residue
was purified by silica gel column chromatography (eluent; hexane/ethyl acetate = 1/3)

to afford 1-(tert-butoxycarbonyl)-3-hydroxy-pyrrolidine (11.43 g, 99%).

3-Benzyvloxypyrrolidine
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A solution of 1-(tert-butoxycarbonyl)-3-hydroxy-pyrrolidine (430 mg, 2.30
mmol) in N,N-dimethylformamide (38 ml) was added to a solution of sodium hydride
(60% dispersion in mineral oil, 137 mg, 3.43 mmol) and the mixture was stirred for one
hour. A solution of benzyl bromide (562 mg, 3.29 mmol) in N,N-dimethylformamide (1
ml) was added to the solution and the mixture was stirred overnight. Reaction was
quenched with water and the reaction mi?cture was extracted with diethyl ether. The
organic layer was washed with water and dried over sodium sulfate. Removal of
solvent afforded crude 3-behzyloxy-1-(tert-butoxycarbonyl)-pyrrolidine (705 mg).

Hydrogen chloride (4N) in ethyl acetate (1.5 ml) was added to a soluﬁon of
crude 3-benzyloxy-1-(tert-butoxycarbonyl)-pyrrolidine (705 mg) in diethyl ether (3 ml)
and the mixture was stirred for 15 minutes. Reaction was quenched with water, and.
the solution was washed with diethyl ether. After addition of aqueous sodium
hydroxide to make the solution basie, the solution was extracted with diethyl ether and
the organicllayer was washed with brine and dried over sodium sulfate. Removal of

the solvent under reduced pressure afforded 3-benzyloxy-pyrrolidine (182 mg, 37%).

2-(3-Benzyloxy-pyrrolidin-1-yD)-3-methyl-6-pyridin-4-yl-3H-pyrimidin-4-one

A solution of 8-benzyloxypyrrolidine (182 mg, 1.03 mmol),
2-chloro-S-methyl-6'pyridin'4-y1-3H*pyrimiain'4'one (181 nig, 0.82 mmol) and
triethylamine (387 mmol, 3.83 mmol) was refluxed for 3 hours. After removal of the
solvent, the residue was purified by silica gel column chromatography (eluent;

" dichloromethane/ ethanol = 10/1) and washed with ethyl acetate to afford
2-(3'benzyloxy-pyrrdlidin'1'yl)-3-methyl-6-pyridin-4-yl'3H-pyrimidiﬁ'4'one (208 mg,
70%).

Example 13:
2-((R)-3-Benzylaminopyrrolidin-1-y1)-3-methyl-6-(pyridin-4-y1)-3 F-pyrimidin-4-one
(Compound No. D26)

2-((R)-3-Aminopyrrolidin-1-y1)-3-methyl-6-(pyridin-4-y1)-3 H-pyrimidin-4-one
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(Compound No. D32)
2-[(R)-3-(2-Methoxyphenylamino)pyrrolidin-1-yll-3-methyl-6-(pyridin-4-y1)-8 H-pyrimi
din-4-one (Compound No. D35)

HO.. 0 Me.oO.. /o) H H
® o< 0% L o< E'Ho{— 2ver LM
N\ ’ N\ N\
[ P L

e UV S U AW § P
NN NSO H:NGSNT NS0 @ NTNTO
o A

Me

(Q'B-Hvaroxvpvrrolidine-l'c‘arboxvlic acid fertbutyl ester

A solution of (9)-3-pyrrolidinol (5.0 g, 57 mmol), di- zert-butyl dicarbonate (13.8
g, 63.1 mmol), and triethylamine (19.1 g, 189.4 mmol) in tetrahydrofuran (250 ml) was
stirred for 5.hours at room temperature. The solvent was evaporated off under
reduced pressure and the obtained residue was purified by silica gel column
chromatogréphy (eluent; hexane/ethyl acetate = 1/ 1') to afford
(9-3-hydroxypyrrolidine-1-carboxylic acid fert-butyl ester (11 g, quant.) as colorless

oil.

(9)-3‘Methanesulfonyloxypyrrolidine-1-carboxylic acid fert-butyl ester

To a solution of (S)'3~hydroxypyrrolidine-1-carboxylic acid tertbutyl ester (11
g, 57 mmol) and triethylamine (17.3g, 171 mmol) in tetrahydrofuran (180 ml) was
added methanesulfonyl chloride (9.8 g, 85.5 mmol) at 5°C. The mixtﬁre was stirred
for 3 hours at room temperature, poured into water, and extracted with ethyl acetate.
The organic extract was washed with brine énd dried over sodium sulfate. The
solvent was evaporated under reduced pressure to afford
(S)-3-methanesulfonyloxypyrrolidine-1-carboxylic acid tert-butyl ester (16.9 g, quant.)

as colorless oil.
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QR}'3-Benzylaminqpyrrolidine"l-carboxylic acid fertbutyl ester

t A solution of (8)-3-methanesulfonyloxypyrrolidine-1-carboxylic acid zert-butyl
ester (16.9 g, 57 mmol) and benzylamine (18.3 g, 171 mmol) was stirred for 4hours at
95°C. The remaining benzylamine was evaporated off uﬁder reduced pressure and
the residue was purified by silica gel coiumn chromatography (eluent; ethyl acetate) to
afford (R)-3-benzylaminopyrrolidine-1-caijoxylic acid tert'bqtyl ester (15.3 g, 97%) as

pale yellow oil.

(B)-Benzylpyrrolidin-3-yl-amine dihvdrochloride

To a solution of (&)-3-benzylaminopyrrolidine-1-carboxylic acid terfbutyl ester -
(15.3 g, 55.4 mmol) in ethyl acetate (100 ml) was added 12% hydrogen chloride in ethyi
acetate (100 ml) at 5°C. The mixture was stirred for 2 hours at room temperature.
The precipitated crystals were collected by filtration and washed with ethyllacetate to

afford benzylpyrrolidin-3-yl-amine dihydrochloride (6.0 g, 51%) as colorless crystals.

rimidin-4-one

(Compound No. D26)

A solution of (&)-benzylpyrrolidin-3-yl-amine dihydrochloride (3.0 g, 12 mmol),
2-chlor0-3"methy1'6'(pyridin-4-y1)-3H-pyrimidin'4'one (2.6 g, 12 mmol), and
triethylamine (6 g, 60 mmol) in tetrahydrofuran (40 ml) was stirred for 12 hours at 95
°C. The solvent was evaporated off under reduced pressure and the reéidﬁe was

lpartitioned between water and dichloromethane. The organic layer was dried over
sodium sulfate and the solvent was evaporated under reduced pressuie. The obtained
residue was purified by silica gel column chromatography (eluent; ethyl acetate) to
afford 2-((%)-3-benzylaminopyrrolidin-1-y1)-3-methyl-6-pyridin-4-yl-3 A-pyrimidin-

4-one (3.2 g, 76%) as pale yellow oil.

(Compound No. D32)
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To a solution of 2-((R)'3-benzylaminopyrrolidin'1'yl)'3'methyl'6'(pyridin-4-yl)'
8 H-pyrimidin-4-one (1.6 g, 4.4 mmol) and ammonium formate (0.55 g, 8.9 mmol) in
tatrahydrofuran (15 ml), methanol (30 ml) and water (5 ml) was adde@. 10% pélladium
on charcoal (wet, 160 mg). After stirring for 4hours at 95 °C, palladium on charcoal
was removed by filtration. The solveni: was evaporated off under reduced pressure
and the residue was partitioned between water and dichloromethane. The organic
layer was dried over sodium sulfate and the solvent was evaporated under reduced

pressure to afford 2-((R)-3-dminopyrrolidin-1-yl)-3-methyl-6-(pyridin-4-yl)-

3 Hpyrimidin-4-one (1.0 g, 84%) as colorless crystals.

. din-4-one (Compound No. D35)

A solution of 2-((R)-3-aminopyrrolidin-1-y1)-3-methyl-6-(pyridin-4-yl)-3 -
pyrimidin-4-one (0.20 g, 0.74 mmol), 2-bromoanisole (0.13 g, 0.74 mmol),
tris(dibenzylideneaéetone)dipalladium chloroform complex (0.061 g, 0.059 mmol),
sodium tert-butoxide (0.10 g, 1.03 mmol) and 2,2"-bis(diphenylphosphino)-
1,1’-binaphthalene (0.11 g, 0.18 mmol) in toluene (12 ml) and dioxane (2 ml) was
stirred for 19 hours at 90°C. The solvent was evaporated off under reduced pressure
and the residue was partitioned between walter and ethyl acetate. The organic layer
was dried over sodium sulfate and the solvent was evaporated under reduced pressure.
The residue was purified by silica gel column chromatography (eluent; éthyl

acetate/methanol = 5/1) to afford 2-[(R)-8-(2-meéthoxyphenylamino)pyrrolidin-1-y1l-

3-methyl-6-(pyridin-4-y)-3 H-pyrimidin-4-one(0.083 g, 29%) as colorless crystals.

Example 14! 1-Methyl-2-[(2R)-2-methyl-4-(quinoline-2-carbonyl)-piperazin-1-yl]-
1H-[4,4'Ibipyrimidinyl-6-one
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boxyvlic acid tert-butyl ester

A solution of 2-chloro-3-methyl-6-(pyrimidin-4-y1)-8H-pyrimidin-4-one (5.3 g,
24 mmol), tert-butyl (3 R)-3-methylpiperazine-1-carboxylate (5.0 g, 25 mmol) and
triethylamine (7.6 g, 75 mmol) in N-methyl-2-pyrrolidone (25 ml) was stirred for 6
hours at 90 °C. The solution was partitioned between water and ethyl acetate, and
the organic layer was washed with water, brine, dried over sodium sulfate, and
concentrated under reduced pressure. The residue was purified by silica gél column
chromatogréphy (eluent; ethyl acetate) to afford (3R)-3-methyl-4-(1-methyl-6-0x0-1,6-
dihydro-[4,4'Ibipyrimidinyl-2-yl)-piperazine-1-carboxylic acid tert-butyl ester (6.9 g,
1%).. |
'H NMR; 1.28 (3H, d, J= 7.0 Hz), 1.51 (9H, brs), 3.29-3.52 (4H, m), 3.55 (3H, s), 3.71
(1H, dd, J= 3.9, 13.3 Hz), 3.81-4.02 (2H, m), 7.29 (1H, s), 8.16 (1H, dAd, J=1.6, 5.5 Ha),
8.88 (1H, 4, J= 4.7 Hz), 9.25 (1H, &) (CDCly) ' | ‘
MS; [M++1] = 387

To a solution of (3R)-3-methyl-4-(1-methyl-6-oxo-1,6-dihydro-

[4,4'Ibipyrimidinyl-2-y])-piperazine-1-carboxylic acid tert-butyl ester (6.9 g, 18 mmol)
in ethyl acetate(35 ml) was added hydrogen chloride (4N) in ethyl acetate (35 ml) at
room temperature. The mixture was stirred at room temperature for 2 hours and was
concentrated under reduced pressure. The residue was partitioned between aqueous
sodium hydrogen carbonate and chloroform, and the organic layer was dried over .

sodium sulfate. The solvent was evaporated under reduced pressure to afford
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1-methyl-2'((2R)'Z‘methyl'piperazin'l'yl)'1H-[4,4']bipyrimidinyl-6'one (4.6 g, 91 %).

1H NMR (400 MHz, CDCls) 1.26 (3H, d, J = 6.3 Hz), 2.81 (1H, dd, J = 4.7, 11.7 Ha),
3.03-3.06 (2H, m), 3.10-3.18 (2H, m), 3.30-3.38 (1H, m), 3.56 (3H, s), 3.67-3.74 (1H, m), 7.34
(1H, s), 8.17 (1H, dd, J = 1.6, 5.5 Hz), 8.88 (1H, d, J = 4.7 Hz), 9.28 (1H, d, J= 1.6 Hz).

MS; [M*+1] = 287

uinoline-2-carbonyl)-pi

[4.4' [bipyfimidinyl-fi-one '

To a solution of 1-methyl-2-((2R)-2-methyl-piperazin-1-y1)-1H-
[4,4'Ibipyrimidinyl-6-one (0.15 g, 0.52 mmol) and triethylamine (0.15 g, 1.48 mmol) in
dichloromethane (2.5 ml) was added quinoline-2-carbonyl chloride (0.11 g, 0.57 mmol)
at 0 °C and stirred for one hour at that temperature. The mixture was partitioned
between water and dichloromethane, and the organic layer was washed with aqueous
sodium hydrogen carbonate, dried over sodium sulfate, and conc'entrated under
reduced pressure. The residue was purified by silica gel column chromatography
(eluent; chloroform/methanol = 20/1) to affordll'me‘thyl'Z'[(2R)'2-methyl-4-

(quinoline-2-carbonyD-piperazin-1-yll-1H-[4,4'Ibipyrimidinyl-6-one (0.18 g, 77 %).

Example 15: 2-[(3R)-3-Methyl-4-(1-methyl-6-oxo-1,6-dihydro-[4,4'Ibipyrimidinyl-2-yl)-

pipetazin-1-yl]-benzonitrile

' '
/N /N .
Me)N'\\ Me/r'\I,\\
KLN N0 CN (LN N0
HN._ S Me N_/ Me

To a stirred solution of 1'methyl'2'((2R)'2-methyl-piperazin-l-yl)-lH-
[4,4Tbipyrimidinyl-6-one (150 mg, 0.524 mmol) in ethylene glycol dimethyl ether (2.0
ml) was added 2-bromobenzonitrile (143 mg, 0.786 mmol),
tris(dibenzylideneacetone)dipalladium (24 mg, 0.026 mmol),

2-dicyclohexylphosphino-2’,6’-dimethoxybiphenyl (25 mg, 0.052 mmol) and
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tripotassium phosphate (167 mg, 0.786 mmol), and the reaction mixture was stirred for
12 hours at 80 °C. The reaction was quenched with water, the aqueous layer was
extracted with ether. The extract was washed with water and brine, dried over
magnesium sulfate, and concentrated in vacuo, The resuiting residue was purified
with HPLC to afford 2-[(3R)-3-methyl-4-(1-methyl-6-0x0-1,6-dihydro-
[4,4'Ibipyrimidinyl-2-yl)-piperazin-1-yl] -benzonitrile (120 mg, 0.310 mmol, 59 %) as
pale yellow crystals.

Example 16: 2'{(2R)-4'[4'(5-Aminomethy1'[1,2,4]oxadiazol-3-yl)-phenyl]'2-me'thy1-

piperazin-1-yl}-1-methyl-1H- [4,47bipyrimidinyl-6-one

0’N
NH;

4-[(3R)-3-Methyl-4-(1-methyl-6-0x0-1,6-dihydro- [4.4'Tbipyrimidinyl-2-y1)-piperazin-1-yl
|-benzonitrile &

To a stirred solution of 1-Methyl-2-((2R)-2-methyl-piperazin-1-yl)- 1H-
[4,4Tbipyrimidinyl-6-one (1.50 g, 5.24 mmol).in dimethyl sulufoxide (10.0 ml) was
added 4-fluorobenzonitrile (1.27 g, 10.5 mmol), potassium carbonate (2.90 g, 21.0°
mmol), and the reaction mixture was stirred for 12 hours at 120 °C. Tth reaction was
ﬁuenched with water, the aqueous 1a57er was extracted with ethyl acetate. The extract
was washed with water and brine, dried over magnesium sulfate, and concentrated 7in
vacuo. After removal of the solvent, the precipitate was filtered, washed with ether,
and dried to give 4'[(3R)'3'Methy1'4'(l'methy1'6'0x0'1,6'dihydr0"[4,4’]bipyrimidinyl-

2-yD-piperazin-1-yll-benzonitrile (1.70 g, 4.39 mmol, 84 %) as pale yellow crystals.

N-Hydroxy-4-[(8R)-3-methyl-4-(1-methvl-6-0x0-1.6-dihydro- [4.4']bipyrimidinyl-2-yD)-

piperazin-1-yl]-benzamidine
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To a stirred solution of 4-[(3R)*8-methyl-4-(1-methyl-6-0xo-1,6-dihydro-
[4,4'Tbipyrimidinyl-2-yD)-piperazin-1-yll-benzonitrile (1.50 mg, 3.87 mmol) in ethanol
(8.0 ml) and water (4.0 ml) was added hydroxylammonium chloride (897 mg, il.6
mmol) and sodium carbonate (2.05 g, 19.4 mmol), and the reaction mixture was stirred
for 2 hours under reflux. The solution was partitioned between water and chloroform,
and the organic layer was washed with water and brine, dried over magnesium sulfate,
and concentrated in vacuo. The resulting solid was used for next reaction without

further purification.

methyl- lH [4.4'Tbipyrimidinyl-6-one

To a stirred solution of N-tert-butoxycarbonylglycine (94 mg, 0.535 mmol) in

N,N-dimethylformanide (2.0 ml) was added [2'(1H'benzotriazolq-l'yl)-1,1,3,3-
tetramethyluroniumtetrafluoroborate (172 mg, 0.535 mmol), 1:-hydroxybénzzotriazole
hydrate (14 mg, 0.107 mmol) and N,N-diisopropylethylamine (0.31 ml, 1.78 mmol), and
the reactioﬁ mixture was stirred for 30 minutes at room temperature. After the
addition of N-hydroxy-4-[(3R)-3-methyl-4-(1-methyl-6-0xo0-1,6-dihydro-
[4,4’]bipyrimidinyl-Z-yl)'i)iperazin-l-yl]'beniamidine (145 mg, 0.8356 mmol), the
reaction mixture was stirred for one hour at‘ room temperatﬁre, and then heated to
110 °C. When the reaction was complete (checked by thin layer chromatogiaphy),
| excess reagent Was decomposed by t}_le addition of water and the aqueoﬁs layer was
‘extracted with ethyl acetate. The extract was washed with water and brine, dried
over magnesium sulfate, and concentrated in vacuo. The resulting fesidue was
treated with trifluoroacetic acid, and the reaction mixture was stirred for 1 hour.
After removal of the solvent, the residue was purified with HPLC to afford
2-{(2R)-4-[4-(5-aminomethyl-[1,2,4loxadiazol-3-y1)-phenyll-2-methyl-piperazin-1-yl}-

1-methyl-1H-[4,4'Tbipyrimidinyl-6-one (44 mg, 0.096 mmol, 27 %) as colorless crystals.
Example 17: 1-Methyl-2-{(2R)-2-methyl-4-[4-(5-methyl-[1,2,4loxadiazol-3-yD)-benzyl]-
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piperazin-1-yl}-1H-[4,4'Ibipyrimidinyl-6-one

To a solution of 1-methyl-2-((2R)-2-methyl-piperazin-1-y)-1H-
[4,4'Tbipyrimidinyl-6-one (0.15 g, 0.52 mmol) and potassium carbonate (0.22 g, 1.59
mmol) in N, N-dimethylformamide (1.5 ml) was added 3-[4-(bromomethyl)phenyll-
5-methyi-1,2,4'.oxadiazole (0.14 g, 0.55 mmol) at room temperature and the mixture
was stirred for 4 hours. The mixture was partitioned between water and
dichloromethane, and the organic layer was washed with water,‘brine, and dried over
sodium sulfate, and concentrated under reduced pressure. The residue was purified
by silica gel column chromatography (eluent; ethyl acetate) to afford 1-methyl-2-{(2R)-
2-methy1*4"[4' (5-methyl-[1,2,4] oxadiazol~?;-yl)'benz,yl] -piperazin-1-yl}-1H-[4,4']

bipyrimidinyl-6-one (0.15 g, 63 %).

Example 18: 6'(3-Fluoropyridin"ll-yl)-3-methyl-2'((2R,5R)-cis-5'methyl-2-

phenylmorpholin-4-y1)-8H-pyrimidin-4-one

(LNHZ — (‘n«@\——» (‘w«@\_. K‘N“@Lome

Me IN\
NH Z F
O\) HCI @ NS
|
Ph (\N*N (o}
o/ " M

9R)-2-(4-Methoxybenzylamino)-propan-1-ol
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4-Anisaldehyde (5.5 g, 40.4 mmol) was added to a solution of D-alaninol (8.0 g,
39.9 mmo)) in methanol (30 ml) with vigorous stirring and the mixture was stirred for
30 minutes. Sodium borohydride (1.52 g, 40.2 mmol) was added to tl\1e ice-cooled
solution and stirred for 1 hour at room temperature. When the reaction was complete
(checked by thin layer chromatography), excess reagent was decomposed by the
addition of water. The solution was partitioned between water and chloroform. The
organic layer was washed with brine, dried over magnesium sulfate. Removal of the
solvent u'nder reduced pressure afforded (2R)-2-(4-methoxybenzylamino)-propan-1-ol

(7.79 g, 39.9 mmol, 100%) as white crystals.

(2R8.5R)-4-(4-Methoxybenzyl)-5-methyl-2-phenylmorpholin-3-one

2-Chloro-2-methylacetyl chloride (8.4 g, 40.0 mmol) was added to a solution of
(2R)-2-(4-methoxybenzylamino)-propan-1-0l (7.79 g, 39.9 mmol) and triethylamine (4.5
g, 44.5 mmol) in tetrahydrofuran (100 ml) and the solution Was’stirred for one hour.
The solution was cooled at 0 °C and 28% sodium methoxide in methanol solution
(15.4g, 7 9.8 mol) was added. When the reaction was complete (checked by thin layer
chromatography), excess reagent was decomposed by the addition of water and pH was
adjusted to 5-6 with 3N aqueous hydrochloric acid. The solution was partitioned
between water and chloroform. The organic layer was washed with brine, dried over
magnesium sulfate, and concentrated under reduced pressure. The residﬁe was
purified by silica gel column chromatography (eluent; 30- 50% ethyl acetate in hexane)
" to afford (2RS,5R)'4'(4'methoxyben%yl)'5-methyl'Z'phenylmorpholin-3'one (12.2 g,

39.1 mmol, 98 %) as colorless oil.

(2R.5R)-cis-4-(4-Methoxybenzyl)-5-methyl-2-phenylmorpholine

Chlorotrimethylsilane (17.0 g, 156 mmol) was added to a solution of lithium
borohydride (1.7 g, 78.1 mmol) in tetrahydrofuran (100 ml) and the mixture was
stirred for one hour at room temperature. A solution of (2RS,5R)-4-

(4-methoxybenzyl)-5-methyl-2-phenylmorpholin-3-one (12.2 g, 39.1 mmol) in
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tetrahydrofuran (20 ml) was added to the solution and the mixture was stirred for one
hour at room temperature. After careful addition of methanol with ice-cooled
solution, pH was adjusted to 12-14 with 6N aqueous potassium hydroz‘cide and the
solution was stirred for 2 hours at 80 °C. After cooling, the solution was partitioned
between water and ethyl acetate. The organic layer was washed with brine, dried
over magnesium sulfate, and concentrated under reduced pressure. The residue was
purified by silica gel column chromatography (eluent; 5-10% ethyl acetate in hexane)
to afford <2R,5R)-cis-4-(4-méthoxybenzy1)-5-methyl-Z'phenylmorpholine (6.23 g, 20.9
mmol, 53 %) and (ZS,SR)'tranS'4'(4-methoxybenzy1)'5'methyl'2-pheny1morpholine

(8.29 g, 11.1 mmol, 28 %) as white crystals.

(2R.5R)-cis-5-Methyl-2-phenylmorpholine hydrochloride

1-Chloroethyl chloroformate (12.0 g, 83.9 mmol) was added to a solution of
(2R,5R)-cis-4-(4-methoxybenzyl)-5-methyl-2-phenylmorpholine (6.23 g, 20.9 mmol) in
1,2-dichloroethane (100 ml) and the mixture was stirred for 6 hours at 80 °C. The
solvent was evaporated under reduced pressure aqd a methanol (100 ml) solution of
the residue was stirred for one hour at 80 °C. The solvent was evaporated under
reduced pressure, and the residue was washed with ethyl acetate aﬁd dried to afford
(2R,5R)-cis"5-methyl-2-phenylmorpholine hj‘rdrochloride (2.13 g, 9.97 mmol, 48 %) as

white crystals.

A 6-(3-Fluoropyridin-4-y1)-3-methyl-2-((2R.5R)-cis-5-methyl-2-phenylmorpholin-4-y1)-

3H-pyrimidin-4-one

A solution of 2-chloro-6-(3-fluoropyridin-4-yl)-3-methyl-8H-pyrimidin-4-one (0.45 g,
1.88 mmol), (2R,5R)-5-methyl-2-phenylmorpholine hydrdchloride (0.40 g, 1.87 mmol) and
triethylamine (0.56 g, 5.58 mmol) in tetrahydrofuran (10 ml) was stirred for 10 hours at
100 °C. The solution was partitioned between water and chloroform, and the organic layer
was washed with brine, dried over magnesium sulfate, and concentrated under reduced

pressure. The residue was purified by silica gel column chromatography (eluent; 5-10%
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methanol in chloroform) to afford 6-(3-fluoropyridin-4-yl)-3-methyl-2-((2R,5R)-
cis-5-methyl-2-phenylmorpholin-4-yD)-8H-pyrimidin-4-one (0.46 g, 1.21 mmol, 65 %) as

white crystals.

+

Example 19: 2'((ZRS)-2-Benzyl-pyrrolidin'1'yl)'6'(3'ﬂuor0'pyridin'4'yl)'3'methyl-

3H-pyrimidin-4-one
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5-Benzyl-3.4-dihyvdro-2H-pyrrole

5-Benzyl-3,4-dihydro-2H-pyrrole was prepared according to the following
literature (Douglas, F. F.; Carol, B.F; R. Kaﬂ, D. Synlett 1994, 836).

To a solution of 4-bromobutyronitrile (2.0 g, 13.5 mmol) in toluene (70 ml) was
added 1.0 M benzylmagnesium bromide (20.0 ml, 20.0 mmol) in diethylkether (70 ml)
‘and the mixture was stirred for 2 hours at room temperature. The mixture was
partitioned between 0.1N hydrochloric acid and ethyl acetate, and thé organic layer
was washed with aqueous sodium hydrogen carbonate, dried over sodium sulfate.
The solvent was evaporated under reduced pressure to afford 5-benzyl-3,4-dihydro-

2H-pyrrole (2.85 g). This compound was used without further purification.

(2RS)-2-Benzyl-pyrrolidine-1-carboxylic acid tert-butyl ester

Sodium borohydride (1.0 g, 26.4 mmol) was added to a solution of
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5-benzyl-3,4-dihydro-2H-pyrrole in methanol (40 ml) and the mixture was stirred at
room temperature for 5 hours. The mixture was partitioned between water and
chloroform, and the organic layer was washed with brine and concentrated under
reduced pressure. Aqueous sodium hydroxide (1N, 30 ml), methanol (30 ml), and
di-tert-butyl dicarbonate (3.5 g, 16.0 mﬁaol) was added to the above residue and the
mixture was stirred for 4 hours at room temperature. The mixture was partitioned
between water and ethyl acetate, and the organic layer was washed with brine, dried
over sodium sulfate, and concentrated under reduced pressure. The residue was
purified by silica gel column chromatography (eluent; hexane/ethyl acetate = 19/1) to

afford (2RS)-2-benzyl-pyrrolidine-1-carboxylic acid tert-butyl ester (1.21 g, 34 %).

(2RS)-2-Benzyl-pyrrolidine

To a solution of (2RS)-2-benzyl-pyrrolidine-1-carboxylic acid tert-butlyl ester
(1.21 g, 4.6 mmol) in ethyl acetate(20 ml) was added hydrogen chloride (4N) in ethyl
acetate (20 ml) at room temperature. The mixture was stirred at room temperature
for 2 hours and was concentrated. The residue was partitioned between aqueous
sodium hydrogen carbonate and chloroform, and the organic layer was dried over
sodium sulfate. The solvent was evaporated under reduced pressure to afford

(2R8)-2-benzyl-pyrrolidine (0.7 g, 93 %).

2-((2RS)-2-Benzyl-pyrrolidin- 1'V1)'6"(.3'ﬂu0r0'nyridin'4'vl)j3-methvl- 3H;pﬁimidin'
m :

A solution of '2'ch10r0'6'(3-ﬂuor0pyridin-4-yl)-3'methyl'3H-pyrimidin'4~one
(0.24 g, 1.0 mmo)), (2RS)-2-benzyl-pyrrolidine (0.20 g, 1.2 mmol) and triethylamine (0.3
g, 3.0 mmol) in tetrahydrofuran (4 ml) was stirred for 5 hours at 40 °C. The solution
was partitioned between water and ethyl acetate, and the organic layer was washed
with brine, dried over sodium sulfate, and concentrated under reduced pressure. The
residue was purified by silica gel column chromatography (eluent; chloroform/ethyl

acetate = 3/2) to afford 2-((2RS)-2-benzyl-pyrrolidin-1-y1)-6-(3-fluoro-pyridin-4-yl)-
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3-methyl-3H-pyrimidin-4-one (0.29 g, 80 %).

Example 20 1-Methyl-2-((4aR, 8aR)-trans-octahydro-benzol1,4]oxazin-4-yl)-
1H-[4,4'Ibipyrimidinyl-6-one .

(4aR.8bR)-trans-4-((1R)-1-Phenylethyl)-hexahydrobenzo[1,4]oxazin-3-one

(1R,2R)-trans2-((1R)-1-Phenylethylamino)-cyclohexanol has been reported
in the following literature (J. Org. Chem., 50, 4154-4155 (1985)).

A Chioroacetyl chloride (5.1 g, 45.2 mmol) was added to a solution of
(1R,2R)-trans-2-((1R)-1-phenylethylamino)-cyclohexanol (9.89 g, 45.1 mmol) and
triethylamine (5.0 g, 49.1 mmol) in tetrahydrofuran (200 ml) and the solution was
stirred for one hour. The solution was cooléd at 0 °C and 28% sodium methoxide in
methanol solution (17.4 g, 90.2 mol) was added. When the reaction Was.co;nplet'e
(checked by thin layer chromatograp_hy), excess reagent was decomposed by the
Jaddition of water and pH was adjusted to 5-6 with 3N aqueous hydrochloric acid. The
solution was partitioned between water and chloroform. The organi;: layer was
washed with brine, dried over magnesium sulfate, and concentrated under reduced
pressure. The residue was purified by silica gel column chromatography (eluent;
30-50% ethyl acetate in hexane) to afford (4aR,8bR)-trans-4-((1R)-1-phenylethyl)-

hexahydrobenzo[l,4]loxazin-8-one (9.84 g, 37.9 mmol, 84 %) as white crystals.

(4aR.8bR)-trans-4-((1R)-1-PhenylethyD-octahydrobenzol1,4]oxazine
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Chlorotrimethylsilane (17 g, 156 mmol) was added to a solution of lithium
borohydride (1.7 g, 78.1 mmol) in tetrahydrofuran (100 ml) and the mixture was
stirred for one hour at room temperature. A solution of (4aR,8bR)'tral‘nS'4'((iR)-1'
phenylethyl)-hexahydrobenzoll,4]loxazin-3-one (9.84 g, 37.9 mmol) in tetrahydrofuran
(30 ml) was added to the solution and tHe mixture was stirred for one hour at room
temperature. After careful addition of methanol in ice-cooled solution, pH was
adjusted to 12-14 with 6N aqueous potassium hydroxide and the solution was stirred
at 80 °C f;)r 2 hours. After'cooling, the solution was partitioned between water and
ethyl acetate. The organic layer was washed with brine, dried over magnesium
sulfate, and concentrated under reduced pressure. The residue was purified by silica
gel column chromatography (eluent; 30-50% ethyl acetate in hexane) to afford
(4aR,8bR)-trans-4-((1R)-1-phenylethyl)-octahydrobenzoll,4loxazine (7.15 g, 29.1 mmol,

77 %) as white crystals.

§4aR,8bR2'trans~chahydrobenzol 1.4Joxazine hydrochloride

_ 1-Chloroethyl chloroformate (17.0 g, 119 mmol) was added to a solution of
(4aR,8bR)-trans-4-((1R)-1-phenylethyl)-octahydrobenzoll,4loxazine (7.15 g, 29.1
mmol) in 1,2-dichloroethane (70 ml) and the mixture was stirred for 8 hours at 80 °C.
The solvent was evaporated under reduced ﬁressure, and a methanol (50 ml) solution
of the residue was stirred for one hour at 80 °C. Solvent was evaporated uhdgr
reduced pressure, and the residue was washed with ethyl gcetate and dried to afford

)(4aR,8bR)-trans-octahydrobenzo[1,4]‘oxazin'e hydrochloride (3.50 g, 19.7 mmol, 68%)

as white crystals.

A solution of 2-chloro-3-methyl-6-(pyrimidin-4-y1)-8H-pyrimidin-4-one (0.46 g,

2.07 mmol), (4aR,8bR)-trans-octahydrobenzol1,4]loxazine hydrochloride (0.4 g, 2.25

mmol) and triethylamine (0.7 g, 6.92 mmol) in tetrahydrofuran (10 ml) was stirred for
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10 hours at 100 °C. The solution was partitioned between water and chloroform, and
the organic layer was washed with brine, dried over magnesium sulfate, and
concentrated under reduced pressure. The residue was purified by si}ica gel 'column
chromatography (eluent; 5-10% methanol in chloroform) to afford 1-methyl-2-((4aR,
SaR)-trans*octahydro-benzo[1,4]oxazin'4-yl)‘lH' [4,4'Ibipyrimidinyl-6-one (0.33 g,

1.01 mmol, 49 %) as white crystals.

Example 21: 6-((3a8,7aR)-3“fluoro-pyridin-4-y1)-2-(hexahydro-2,4-dioxa-7-aza-inden-

7-y1)-3-methyl-3H-pyrimidin-4-one

) 0
o) o - o z
SR R R
O HO N®RPh O N \/ (Rpbp

0
— (7R — /(R
o NH (S)

3RS, 4SR)-4-((1R)-1-Phenyl-ethylamino)-tetrahydro-furan-3-ol
To a solution of 3,4-epoxytetrahydrofuran (10 g, 116 mmol) and

(A)-phenylethylamine (14.8 ml, 116 mmol) in acetonitrile (100 ml), anhydrous lithium
perchlorate (12.3 g, 116 mmol) was added at room temperature and the mixture was
refluxed under nitrogen atmosphere for 3 hours. After the reaction mixture was
cooled to room temperature, the solution was ﬁoured into water and extracted with
chloroform. The organic layer was dried over anhydrous sodium sulfate and
concentrated. The flash silica gel column chromatography (eluent; 10% methanol in
chloroform) was performed to isolate (8RS, 4SR)-4-((1R)-1-phenyl-ethylamino)-

tetrahydro-furan-3-ol (11 g, 53 mmol, 46 %) as partially crystallized yellowish oil.
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(3aRS, 7aSR)-7-((1R)-1-Phenyl-ethyl)-tetrahydro-2.4-dioxa-7-aza-inden-6-one

Chloroacetyl chloride (0.88 ml, 11 mmol) was added to a soluti‘on of (3RS,
4SR)-4-((1R)-1-phenyl-ethylamino)-tetrahydro-furan-3-ol (1.9 g, 9.2 mmol) and
triethylamine (1.8 ml, 13 mmol) in dichioromethane (30 ml) at 0 °C and the solution
was stirred for 2 hours at that temperatuxre. The resulting mixture was poured into
water and extracted with chloroform. The combined organic extracts were dried over
anhydroué sodium sulfate and concentrated. The crude material was dissolved into
2-propanol (30 ml) at room temperature and 85% potassium hydroxide (1.3 g,l 20
mmol) was added to the résulting solution with vigorous stirring at room temperature.
After 15 hours, the reaction mixture was poured into water and extracted with ethyl
acetate. The combined organic extracts were dried over anhydrous sodium sulfate
and concentrated under reduced pressure. The resulting crude material was purified
by silica gel column chromatography (eluent; hexane/ethyl acetate = 100/0 to 3/1) to
yield (3aRS, 7aSR)-7-((1R)-1-Phenyl-ethyl)-tetrahydro-2,4-dioxa-7-aza-inden-6-one

(1.46g,5.9 ﬁlmol, 64%) as colorless oil.

To a 0 °C solution of (3aRS,7aSR)-7'((1R)-l'phenyl-e'thyl)-tetfahydro-

2,4-dioxa-7-aza-inden-6-one (1.46 g, 5.9 mmol) in tetrahydrofuran (20 ml), al )

| M-solution of boran tetrahydrofuran complex in tetrahydrqfuran (18 ml, 18 mmol) was
added dropwise under nitrogen atmosphere and the resulting mixture was warmed to
room temperature. After the reaction mixture was stirred for 15 hoﬁrs, methanol
was added until disappearance of bubbles. The mixture was concentrated under
reduced pressure and methanol (10 ml) and 1 N aqueous solution of sodium hydroxide
(10 ml) were added to the obtained residue at room temperature. The white slurry
was refluxed for 2 hours and cooled to room temperature. After evaporation of
methanol, water (30 ml) was added to the residue and extractive workup with ethyl

acetate was performed. The organic layer was dried over sodium sulfate and
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concentrated. (3aS, 7aR)-7-((1R)-1-phenyl-ethyl)-hexahydro-2,4-dioxa-7-aza-indene
was isolated as a diastereomerically enriched colorless crystalline by silica gel column
chromatography (eluent; hexane/ethyl acetate = 100/0 to 1/1) of the re‘sidue aﬁd
subsequent recrystallization from ethanol (1.0 g, 4.9 mmol, 73%, 96%de determined by
NMR analysis). |

(8a8, 7aR)-Hexdhydro-2,4-dioxa-7-aza-indene hydrochloride

A solution of (3a8S, 7aR)-7 -((lR)-1'phenyl'ethy1)'hexahydro-2,4'dioxa'7'
aza-indene (1.0 g, 4.9 mmol) and 1-chloroethyl chloroformate (2.7 ml, 25 mmol) in
1,2-dichloroethane (15 mL) was refluxed.for 15 hours and cooled to room temperature.
After the reaction mixture was concentrated under reduced pressure, the resulting
residue was dissolved into methanol and the mixture was refluxed for 2 hours. The
reaction mixture was cooled to room temperature and concentraﬁed. Ethyl [ace’.cate
was added éo the residue and the precipitated white solid of (3aS, 7aR)-hexahydro-2,4-
dioxa-7-aza-indene Ahydrochloride was triturated and collected by filtration(0.74 g, 4.5

mmol, 91%).

3H-pyrimidin-4-one

| A solution of 2'chlor0'3'methyl-6-(3-ﬂuoro-pyridin'4'yl)-3H-pyrimidini4-one

| (0.55 g, 2.3 mmol), (3a8, 7aR)'hexahydro-2,4-di0xa'7-aza-indene hydroéhloﬁde 0.37 g,

2.3 mmol) and triethylamine (0.97 ml, 7.0 mmol) in tetrahydrofuran (10 ml) was
prepared in a sealed tube and heated to 80 °C. After the reaction mixture was stirred
for 15 hours at that temperature and coocled to room temperature, the resglting
mixture was poured into water. The organic materials were extracted with ethyl
acetate and the combined organic phase was dried over sodium sulfate. Subsequent
concentration of the mixture and purification of the resulting residue by silica gel
column chromatography (eluent; hexane/ethyl acetate = 1/2) led to afford

6-((8aS,7aR)- 3-fluoro-pyridin-4-y1)-2-(hexahydro-2,4-dioxa-7-aza-inden-7-yl) -3-methyl-
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3H-pyrimidin-4-one (0.35 g, 1.0 mmol, 45%, [a]T —123.8° (c 0.5, CH2Cls)) as a white

crystalline.

+

The compounds in the following table were prepafed in the same manner as
the methods described above. The compound numbers in the following table

correspond to those shown in the above-described table of preferred compounds.

Table 2
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C°"Rj%°””d H-NMR MS[M+1]

2.99(1H, dd, J=13.8, 6.6Hz), 3.27-3.35(5H, m), 3.55-4.02(5H, m),
B1  |4.22(1H, m), 6.82(1H, s), 7.02-7.23(5H, m), 8.41(2H, d, J=6.0Hz), | 363[M+1]
8.94(2H, d, J=6.0Hz)(DMS0-d6)

2.99(1H, dd, J=13.5, 6.6Hz), 3.22-3.35(5H, m), 3.59-3.92(5H, m),
B2  |4.22(1H, m), 8.81(1H, s), 7.02-7.23(5H, m), 8.39(2H, d, J=6.6Hz), |363[M+1]
8.93(2H, d, J=6.6Hz)(DMSO-d6)

3.07-3.27(3H, m), 3.39 (3H, s), 3.68-4.01 (6H, m),7.11-7.26 (6H,

B3 |m) 8.13 (1H, d, J=7.2Hz), 8.89 (1H, d, J=5.1Hz), 9.28(1H, s)

364[M+1]

3.09-3.27(3H, m), 3.39 (3H, s), 3.68-4.02 (6H, m), 7.11-7.27(6H,
B4  |m), 8.13 (1H, dd, J=5.4, 1.2Hz), 8.88(1H, d, J=5.1Hz), 9.28(1H, d, | 364[M+1]
J=0.9Hz) (CDCly).

[1.56-1.60(1H, m), 2.20-2.26(1H, m), 2.79-2.86(3H, m), 3.50-

3.56(5H, m), 4.02-4.11(2H, m), 4.59(1H, dd, J=1.2Hz, 10.2Hz),
B5  (7.05(1H, s), 7.13-7.24(3H, m), 7.47-7.50(1H, m), 8.00(2H, d, 375
J=4.2Hz), 8.70(2H, d, J=4.2Hz)(DMSO-d6)

1.56-1.60(1H, m), 2.24-2.28(1H, m), 2.78-2.86(3H, m), 3.27-
- 3.40(2H, m), 3.55(3H, s), 4.02-4.11(2H, m), 4.58(1H, dd, J=1.2Hz,

‘B6  |10.2Hz), 6.81(1H, s), 7.12-7.23(3H, m), 7.46-7.49(1H, m), 393
7.98(1H, dd, J=1.2Hz, 4.2Hz), 8.58(1H, d, J=4.2Hz), 8.71(1H, d,
J=1.2Hz)(DMSO-d6)

1.56-1.60(1H, m), 2.24-2.28(1H, m), 2.78-2.98(3H, m), 3.31-
3.38(2H, m), 3.56(3H, s), 4.03-4.12(2H, m), 4.60(1H, dd; J=1.2Hz,

B7  |10.2Hz), 7.13-7.24(4H, m), 7.47-7.50(1H, m), 8.24(1H, d, 376
J=4.2Hz), 9.00(1H, d, J=4.2Hz), 9.32(1H, 5)(DMSO-d6)
179(2H, m), 1.90(2H, m), 2.10(1H, m), 2.21(2H, m), 2.58(1H, m),

qe - [327(2H, m), 328(3H, 5), 389(1H, d, J=10.1Hz), 4.20(1H, m), 173

6.46(1H, s), 7.17(1H, m), 7.27(4H, m), 7.74 (2H, dd, J=4.5, 1.6Hz),
8.67 (2H, dd, J=4.5, 1.6Hz) (CDCl,).

1.82(4H, m), 2.06(3H, m), 2.21(1H, m), 3.54(3H, s), 3.58(1H, m),
BO  |3.65(2H, m), 4.10(1H, m), 6.57(1H, s), 7.28(1H, m), 7.35(4H, m), 373
7.80(2H, dd, J=4.9, 1.1Hz), 8.70 (2H, dd, J=4.9, 1.1Hz) (CDCl,).

1.82(2H, m), 2.16(3H, m), 2.70(1H, m), 3.05(1H, d, J=10.2Hz),
3.27(1H, d, J=9.9Hz), 3.56(3H, s), 3.91(1H, d, J=9.9Hz), 4.42(1H,
s), 6.61(1H, s), 7.76(2H, d, J=4.8Hz), 8.70 (2H, d, J=4.8Hz) ‘
(CDCL). :

B10 322

1.83(2H, m), 1.98(1H, m), 2.21(1H, m), 2.71(1H, m), 3.20(1H, dd,
J=10.4, 4.0Hz), 3.51(1H, d, J=10.4Hz), 3.56(3H, s), 3.79(1H, dd,
B11  |[J=10.4, 2.4Hz), 4.08(1H, m), 4.67(1H, m), 6.67(1H, s), 7.31(1H, d, | 442
J=7.6Hz), 7.45(1H, t, J=7.6Hz), 7.53(2H, t, J=7.6Hz), 7.81(2H,
dd, J=4.4, 1.6Hz), 8.73 (2H, dd, J=4.4, 1.6Hz) (CDCls).

1.56(1H, m), 1.65(2H, m), 2.99(2H, m), 2.74(1H, t, J=8.6Hz),
3.15(1H, t, J=8.6Hz), 3.31(2H, m), 3.48(1H, m), 3.49(3H, s),
B12  |3.61(1H, m), 4.12(1H, m), 8.56(1H, s), 6.73(1H, d, J=8.4Hz), 414
6.79(1H, t, J=8.4Hz), 7.31(2H, t, J=8.4Hz), 7.79(2H, d, J=6.0Hz),
8.71(2H, d, J=6.0Hz) (CDCl,). ‘

1.78(1H, m), 1.90(2H, m), 2.08(2H, m), 2.21(2H, m), 3.56(3H, s),
3.58(1H, m), 3.70(2H, m), 4.15(1H, s), 6.58(1H, s), 7.36(1H, t,

B13 J=7.2Hz), 7.46(4H, m), 7.61(4H, m), 7.82(2H, dd, J=4.8, 1.5Hz), 449
8.71(2H, dd, J=4.8, 1.5Hz) (CDCL).
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Corpound "H-NMR MS[M+1]
1.60-2.20(11H, m), 3.30(4H, m), 3.50(2H, m), 3.53(3H, s),
3.69(1H, d, J=9.6Hz), 4.01(1H, s), 6.56(1H, s), 6.58(2H, d,
J=8.6Hz), 7.21(2H, d, J=8.6Hz), 7.82(2H, dd, J=4.8, 1.5Hz),
8.69(2H, dd, J=4.8, 1.5Hz) (CDCL,).

1.89-2.07(6H, my), 2.32-2.40(2H, m), 3.46(3H, s), 3.68-3.70(1H,"
m), 3.81(3H, s), 4.38-4.41(2H, m), 4.78(1H, d, J=8.2Hz), 6.48-
6.61(2H, m), 6.74-6.84(3H, m), 7.96(2H, d, J=4.2Hz), 8.69(2H, d,
J=4.2Hz)(DMSO-d6)

1.88-2.07(6H, m), 2.31-2.38(2H, m), 3.47(3H, s), 3.70-3.73(1H,
m), 3.80(3H, s), 4.36-4.40(2H, m), 4.78(1H, d, J=8.2Hz), 6.48-
6.61(3H, m), 6.76-6.86(2H, m), 7.96(1H, dd, J=1.2, 4.2Hz),
8.57(1H, d, J=4.2Hz), 8.69(1H, d, J=1.2Hz)(DMSO-d6)
1.84-1.99(4H, m), 2.15-2.32(4H, m), 3.46(3H, s), 3.51-3.53(1H,
m), 3.63(3H, s), 4.35-4.40(2H, m), 5.21-5.23(1H, m), 6.53(2H, d,
J=7.2Hz), 6.72-6.75(3H, m), 7.96(2H, d, J=4.2Hz), 8.69(2H, d,
J=4.2Hz)(DMSO-d6)

1.82-1.98(4H, m), 2.15-2.31(4H, m), 3.46(3H, s), 3.51-3.53(1H,
m), 3.63(3H, s), 4.33-4.36(2H, m), 5.21-5.23(1H, m), 6.50-
6.57(3H, m), 6.72(2H, d, J=7.2Hz), 7.96(1H, dd, J=1.2, 4.2Hz),
8.57(1H, d, J=4.2Hz), 8.69(1H, d, J=1.2Hz)(DMSO-d6)
1.51-1.55(1H, m), 2.23-2.26(1H, m), 2.77-2.89(3H, m), 3.26-
3.34(2H, m), 3.53(3H, s), 3.73(3H, s), 3.97-4.08(2H, m), 4.52(1H,
- |d, J=10.2Hz), 6.71(1H, d, J=1.2Hz), 6.81(1H, dd, J=1.2, 7.2Hz),
B19  17.06(1H, s), 7.37(1H, d, J=7.2Hz), 8.00(2H, d, J=4.2Hz), 8.70(2H, | 405
d, J=4.2Hz)(DMSO-d6)

B14 442

B15 418

B16 436

B17 418

B18 436

1.52-1.56(1H, m), 2.23-2.27(1H, m), 2.76-2.90(3H, m), 3.23-
3.28(2H, m), 3.54(3H, s), 3.72(3H, s), 4.00-4.08(2H, m), 4.51(1H,
d, J=10.2Hz), 6.70(1H, d, J=1.2Hz), 6.77-6.80(2H, m), 7.36(1H, d,
J=7.3Hz), 7.98(1H, dd, J=1.2, 4.2Hz), 8.65(1H, d, J=4.2Hz),
8.72(1H, d, J=1.2Hz)(DMSO-d8)

B20 423

1.52-1.56(1H, m), 2.23-2.27(1H, m), 2.76-2.90(3H, m), 3.30-
3.40(2H, m), 3.55(3H, s), 3.73(3H, s), 4.01-4.12(2H, m), 4.53(1H,
B21  |d, J=10.2Hz), 6.71(1H, d, J=1.2Hz), 6.80(1H, dd, J=1.2, 7.2Hz), 406
7.18(1H, s), 7.38(1H, d, J=7.2Hz), 8.24(1H, d, J=4.2Hz), 9.05(1H,
d, J=4.2Hz), 9.31(1H, s)(DMSO-d6) L
1.48-1.58 (1H, m), 2.32-2.40 (1H, m), 2.65-2.84 (3H, m), 3.31-3.37
(2H, m), 3.53 (3H, s), 3.79 (3H, s), 4.02-4.13 (2H, m), 4.56 (1H, d,
B22  |J=10.2Hz), 6.88 (1H, d, J=7.2Hz), 7.07 (1H, s), 7.11 (1H,d, 405
J=7.2Hz), 7.22 (1H, dd, J=7.1Hz, 7.2Hz), 8.00 (2H, d, J=4.2Hz),
8.71 (2H, d, J=4.2Hz) (CDCL,).

1.43-1.50(1H, m), 2.282.34(1H, m), 2.75-2.80(3H, m), 3.25-
3.35(2H, m), 3.53(3H, s), 3.78(3H, s), 4.01-4.12(2H, m), 4.55(1H,
B23  |d, J=9.3Hz), 6.81(1H, s), 6.88(1H.d, J=7.2Hz), 7.08(1H.d, 423
J=7.2Hz), 7.21(1H, dd, J=7.2Hz, 7.3Hz), 7.97(1H, dd, J=1.2Hz,
4.2Hz), 8.60(1H, d, J=, 4.2Hz), 8.73(1H, d, J= 1.2Hz)(CDCl,)
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1.42-1.52 (1H, m), 2.27-2.39 (1H, m), 2.81-2.96 (3H, m), 3.32-3.40
(2H, m), 3.55 (3H, s), 3.79 (3H, s), 4.02-4.13 (2H, m), 4.57 (1H, d,
B24  |J=10.2Hz), 6.88 (1H, d, J=7.2Hz), 7.11 (1H, d, J=7.2Hz), 7.19 (1H,| 406
s), 7.22 (1H, dd, J=7.2Hz 7.3Hz), 8.23 (1H, dd, J=1.2Hz, 42Hz)
9.02 (1H, d, J=4.2Hz), 9.31 (1H, d, J=1.2Hz) (CDCl).
1.48-1.58 (1H, m), 2.22-2.26 (1H, m), 2.73-2.88 (3H, m), 3,35-3.39
(2H, m), 3.54 (3H, s), 3.74 (3H, s), 3.98-4.15 (2H, m), 4.54 (1H, d,
J=10.2Hz), 6.79 (1H, dd, J=1.2Hz 7.2Hz), 7.00-7.07 (3H, m), 8.00
(2H, d, J=4.2Hz), 8.70 (2H, d, J=4.2Hz) (CDCl,).
1.563-1.56(1H, m), 2.23-2.27(1H, m), 2.77-2.86(3H, m), 3.25-
3.36(2H, m), 3.54(3H, s), 3.73(3H, s), 4.01-4.14(2H, m), 4.54(1H,
B26 d, J=9.3Hz), 6.78-6.81(2H, m), 6.99-7.01(2H, m), 7.97(1H, dd, 423
J=1.2Hz, 4.2Hz), 8.58(1H, d, J=4.2Hz), 8.72(1H, d,
J=1.2Hz)(CDCly)
1.50-1.58 (1H, m), 2.22-2.27 (1H, m), 2.73-2.91 (3H, m), 3.37-3.42
(2H, m), 3.55 (3H, s), 3.74 (3H, s), 4.02-4.15 (2H, m), 4.56 (1H, d,
B27  [J=10.2Hz), 6.80 (1H, dd, J=1.2Hz 7.2Hz), 7.01-7.08 2H, m), 7.19 | 408
' (1H, s), 8.23 (1H, dd; J=1.2Hz, 4.2Hz), 9.00 (1H, d, J=4.2Hz), 9.31
(1H, d, J=1.2Hz) (CDCl,).

1.72-1.79 (1H, m), 2.41-2.44 (1H, m), 2.91-2.95 (2H, m), 3.47 (3H,
s), 3.52-3.57 (2H, m), 3.93-4.02 (3H, m), 4.65 (1H, d, J=1.2Hz),
5.10 (1H, br), 7.03-7.32 (5H, m), 8.54 (2H, d, J=4.2Hz), 8.99 (2H,
d, J=4.2Hz) (DMSO-d6).

1.73-1.76(1H, m), 2.37-2.42(1H, m), 2.88-2.91(2H, m), 3.45(3H,
s), 3.45-3.48(2H, m), 3.90-4.00(3H, m), 4.63(1H, d, J=, 1.2Hz),
B29 . [6.59(1H, dd, J=1.2Hz, 10.2Hz), 7.13-7.31(4H, m), 7.98(1H, dd, 393
J=1.2Hz, 4.2Hz), 8.57(1H, d, J=4.2Hz), 8.71(1H, d, ,
J=1.2Hz)(CDCly)

1.72-1.78 (1H, m), 2.42-2.44 (1H, m), 2.80-2.95 (2H, m), 3.46 (3H,
s), 3.48-3.53 (2H, m), 3.93-4.03 (3H, m), 4.65 (1H, d, J=1.2Hz),
7.00 (1H, s), 7.19-7.31 (4H, m), 8.21 (1H, dd, J=1.2Hz, 4.2Hz),
9.00 (1H, d, J=4.2Hz), 9.30 (1H, d, J=1.2Hz) (CDCL).
2.84-2.90(1H, m), 3.51-3.58(2H, m), 3.53(3H, s), 3.88-3.94(1H,
m), 4.06-4.15(2H, m), 4.64-4.68(1H, m), 4.78(1H, d, J=9.9Hz), ‘
B31  |6.79-6.83(2H, m), 6.95(1H, dd, J=7.2Hz, 7.3Hz), 7.21(1H, dd, . | 395
J=7.2Hz, 7.3Hz), 7.37(1H, d, J=7.2Hz), 7.95(1H, dd, J=1.2Hz,
4.2Hz), 8.60(1H, d, J=4.2Hz), 8.74(1H, d, J=1.2Hz)(CDCl,)
1.69-1.72(1H, m), 2.38-2.42(1H, m), 2.85-2.88(2H, m), 3.38-
3.44(2H, m), 3.44(3H, s), 3.72(3H, s), 3.87-3.95(3H, m), 4.57(1H,
B32  |d, J=1.2Hz), 6.58(1H, s), 6.68(1H, d, J=1.2Hz), 6.78(1H, dd, 423
J=1.2Hz, 7.2Hz), 7.20(1H, d, J=7.2Hz), 7.98(1H, dd, J=1.2Hz,
4.2Hz), 8.56(1H, d, J=4.2Hz), 8.70(1H, d, J=1.2Hz)(CDClI,)
2.87-2.91(1H, m), 3.50-3.56(2H, m), 3.52(3H, s), 3.70(3H, s),
3.82-3.88(1H, m), 4.04-4.16(2H, m), 4.58-4.62(1H, m), 4.77(1H, d,
B33  |J=9.9Hz), 6.73-6.81(3H, m), 6.89(1H, d, J=, 1.2Hz), 7.93(1H, dd, 425
J=1.2Hz, 4.2Hz), 8.60(1H, d, J=4.2Hz), 8.73(1H, d,
J=1.2Hz)(CDCly)

B25 405

B28 '375.

B30 376
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1.69-1.76 (1H, m), 2.39-2.43 (1H, m), 2.80-2.84 (1H, m), 3.44 (3H,
B34 s), 3.42-3.53 (2H, m), 3.73 (3H, s), 3.92-3.97 (3H, m), 4.61 (1H, d,

J=1.2Hz), 6.84-6.87 (3H, m), 7.06 (1H, d, J=7.2Hz), 7.98 (2H, d, 405

J=4.2Hz), 8.70 (2H, d, J=4.2Hz) (CDC,).

1.70-1.73(1H, m), 2.34-2.44(1H, m), 2.78-2.84(2H, m), 3.44-
3.52(2H, m), 3.44(3H, s), 3.72(3H, s), 3.90-3.96(3H, m), 4.59(1H,
B35  |d, J=, 1.2Hz), 6.58(1H, s), 6.84-6.88(2H, m), 7.05(1H, d, J=7.3Hz),| 423
7.98(1H, dd, J=1.2Hz, 4.2Hz), 8.57(1H, d, J=4.2Hz), 8.71(1H, d,
J=1.2Hz)(CDCl)

1.72-1.78 (1H, m), 2.07-2.10 (1H, m), 2.81-2.84 (2H, m), 3.45 (3H,
s), 3.44-3.55 (2H, m), 3.72 (3H, s), 3.92-4.00 (3H, m), 4.62 (1H, d,
B36  |J=1.2Hz), 6.83-6.86 (2H, m), 6.99 (1H, s), 7.06 (1H, d, J=7.2H2), 408
8.21 (1H, dd, J=1.2Hz, 4.2Hz), 9.01 (1H, d, J=4.2Hz), 9.30 (1H, d,
J=1.2Hz) (CDCl).

1.72-1.78 (1H, m), 2.38-2.58 (2H, m), 2.89-2.93 (1H, m), 3.43 (3H,
s), 3.45-3.53 (2H, m), 3.78 (3H, s), 3.91-3.94 (3H, m), 4.61 (1H, d,
B37  |J=1.2Hz), 6.82 (1H, ), 6.90-6.92 (2H, m), 7.20 (1H, dd, J=7.2Hz 405

: 7.3Hz), 7.98 (2H, d, J=4.2Hz), 8.69 (2H, d, J=4.2Hz) (CDCly).

1.74-1.78(1H, m), 2.35-2.40(2H, m), 2.87-2.93(1H, m), 3.43(3H,
s), 3.47-3.50(2H, m), 3.78(3H, s), 3.89-3.95(3H, m), 4.60(1H, d,
B38  |J=, 1.2Hz), 6.58(1H, s), 6.89-6.91(2H, m), 7.19(1H, dd, J=7.2Hz, | '423
7.3Hz), 7.99(1H, dd, J=1.2Hz, 4.2Hz), 8.57(1H, d, J=4.2Hz),
8.71(1H, d, J=1.2Hz)(CDCl,) ,

1.76-1.80 (1H, m), 2.38-2.61 (2H, m), 2.88-2.94 (1H, m), 3.45 (3H,
s), 3.46-3.54 (2H, m), 3.78 (3H, s), 3.91-3.99 (3H, m), 4.62 (1H, d,

B39 . [|J=1.2Hz), 6.90-6.92 (2H, m), 6.99 (1H, s), 7.20 (1H, dd, J=7.2Hz 406
: 7.3Hz), 8.20 (1H, dd, J=1.2Hz, 4.2Hz), 9.01 (1H, d, J=4.2Hz), 9.30 ~
(1H, d, J=1.2Hz) (CDCl,).

1.47-1.61(2H, m), 1.94-1.98(2H, m), 2.12-2.17(1H, m), 2.61-

2 98(5H, m), 3.24-3.28(2H, m), 3.64(3H, s), 6.70(1H, s), 7.11-
7.52(4H, m), 7.92(1H, dd, J=1.2Hz, 4.2Hz), 8.50(1H, d, J=4.2Hz),
8.55(1H, d, J=1.2Hz)(CDCl,) '

B40 3

1.31-1.34 (1H, m), 1.55-1.65 (1H, m), 1.80-1.90 (2H, m), 2.08-2.10
(1H, m), 2.65-2.88 (5H, m), 3.11-3.15 (1H, m), 3.16-3.20 (1H, m), . ,
B41  |3.50 (3H, s), 3.72 (3H, s), 6.67 (1H, d, J=1.2Hz), .77 (1H,dd, ~ | 403
J=1.2Hz 7.2Hz), 7.02 (1H, s), 7.25 (1H, d, J=7.2Hz), 7.96 (2H, d,
J=4.2Hz), 8.68 (2H, d, J=4.2Hz) (CDCl,).

1.28-1.32(1H, m), 1.60-1.64(1H, m), 1.82-1.85(2H, m), 2.08-
2.11(1H, m), 2.67-2.86(5H, m), 3.07-3.13(1H, m), 3.33-3.36(1H,
B42  |m), 3.51(3H, s), 3.71(3H, s), 6.67-6.76(3H, m), 7.24(1H, d, 421
J=7.2Hz), 7.92(1H, dd, J=1.2Hz, 4.2Hz), 8.57(1H, d, J=4.2Hz),
8.70(1H, d, J=1.2Hz)(CDCl3)

1.28-1.38 (1H, m), 1.55-1.63 (1H, m), 1.78-1.83 (2H, m), 2.00-2.12
(1H, m), 2.65-2.90 (5H, m), 3.14-3.18 (1H, m), 3.28-3.38 (1H, m),
3.51 (3H, s), 3.72 (3H, 5), 6.88 (1H, d, J=1.2Hz), 6.77 (1H, dd,
J=1.2Hz 7.2Hz), 7.15 (1H, s), 7.26 (1H, d, J=7.2Hz), 8.16 (1H, dd,
J=1.2Hz, 4.2Hz), 8.9 (1H, d, J=4.2Hz), 9.31 (1H, d, J=1.2Hz)
(CDCly).

B43 404
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3.42-3.48 (2H, m), 3.46 (3H, s), 3.90-3.92 (2H, m), 4.28-4.32 (2H,
m), 4.52-4.59 (1H, m), 4.75 (1H, d, J=1.2Hz), 6.84-6.86 (2H, m),
6.96 (1H, dd, J=7.2Hz 7.3Hz), 7.23-7.33 (2H, m), 7.96 (2H, d,
J=4.2Hz), 8.70 (2H, d, J=4.2Hz) (CDCl,).

3.29-3.32(2H, m), 3.44(3H, s), 3.88-3.90(2H, m), 4.25-4.34(2H,
m), 4.52-4.59(1H, m), 4.73(1H, d, J=, 1.2Hz), 6.61(1H, s),

B45  |6.84(1H, d, J=7.2Hz), 6.95(1H, dd, J=7.2Hz, 7.3Hz), 7.23-7.32(2H,| 395
m), 7.96(1H, dd, J=1.2Hz, 4.2Hz), 8.57(1H, d, J=4.2Hz), 8.71(1H,
d, J=1.2Hz)(CDCl,)

3.37-3.41 (2H, m), 3.42 (3H, s}, 3.90-3.93 (2H, m), 4.32-4.36 (2H,
m), 4.53-4.56 (1H, m), 4.76 (1H, d, J=1.2Hz), 6.84-6.98 (2H, m),
7.02 (1H, s), 7.23-7.34 (2H, m), 8.18 (1H, dd, J=1.2Hz, 4.2Hz),
9.01 (1H, d, J=4.2Hz), 9.30 (1H, d, J=1.2Hz) (CDCl,).

3.25-3.29 (1H, m), 3.38-3.42 (1H, m), 3.51 (3H, s), 3.79 (3H, s), 3.96-
4.02 (2H, m), 4.11-4.16 (2H, m), 4.58-4.63 (1H, m), 4.79 (1H, d,

B47 J=1.2Hz), 6.78-6.90 (4H, m), 7.88 (1H, dd, J=1.2Hz, 4.2Hz), 8.52 (1H, d, 425
J=4.2Hz), 8.57 (1H, d, J=1.2Hz) (CDCly).

B44 377

B46 378

3.27-3.30 (1H, m), 3.41-3.45 (1H, m), 3.52 (3, 5), 3.80 (3H, 5), 3.97-
4.04 (2H, m), 4.15-4.20 (2H, m), 4.58-4.65 (1H, m), 4.81 (1H, d,
B48  |)=1.2Hz), 6.79-6.91 (3H, m), 7.39 (1H, s), 8.11 (1H, dd, J=1.2Hz, 4.2Hz),| 408
8.57 (1H, d, J=4.2Hz), 9.27 (1H, d, J=1.2Hz) (CDCl).
1.73-1.76(1H, m), 2.37-2.42(1H, m), 2.88-2.91(2H, m), 3.45(3H,
s), 3.45-3.48(2H, m), 3.90-4.00(3H, m), 4.63(1H, d, J=, 1.2Hz),
B49  |6.59(1H, dd, J=1.2Hz, 10.2Hz), 7.13-7.31(4H, m), 7.98(1H, dd, 393
J=1.2Hz, 4.2Hz), 8.57(1H, d, J=4.2Hz), 8.71(1H, d,
J=1.2Hz)(CDCl,)
1.72-1.78 (1H, m), 2.42-2 44 (1H, m), 2.90-2.95 (2H, m), 3.46 (3H,
s), 3.48-3.53 (2H, m), 3.93-4.03 (3H, m), 4.85 (1H, d, J=1.2Hz),
7.00 (1H, s), 7.19-7.31 (4H, m), 8.21 (1H, dd, J=1.2Hz, 4.2Hz),
9.00 (1H, d, J=4.2Hz), 9.30 (1H, d, J=1.2Hz) (CDCl,).
2.84-2.90(1H, m), 3.51-3.58(2H, m), 3.53(3H, s), 3.88-3.94(1H,
. |m), 4.06-4.15(2H, m), 4.64-4.68(1H, m), 4.78(1H, d, J=9.9Hz),
B51  |6.79-6.83(2H, m), 6.95(1H, dd, J=7.2Hz, 7.3Hz), 7.21(1H, dd, 395
J=7.2Hz, 7.3Hz), 7.37(1H, d, J=7.2Hz), 7.95(1H, dd, J=1.2Hz, '
4.2Hz), 8.60(1H, d, J=4.2Hz), 8.74(1H, d, J=1.2Hz)(CDCl,)
1.73-1.76(1H, m), 2.37-2.42(1H, m), 2.88-2.91(2H, m), 3.45(3H,
s), 3.45-3.48(2H, m), 3.90-4.00(3H, m), 4.63(1H, d, J=, 1.2Hz),
B52  |6.59(1H, dd, J=1.2Hz, 10.2Hz), 7.13-7.31(4H, m), 7.98(1H, dd, 393
J=1.2Hz, 4.2Hz), 8.57(1H, d, J=4.2Hz), 8.71(1H, d,
J=1.2Hz)(CDCl,)
1.72-1.78 (1H, m), 2.42-2.44 (1H, m), 2.90-2.95 (2H, m), 3.46 (3H,
s), 3.48-3.53 (2H, m), 3.93-4.03 (3H, m), 4.65 (1H, d, J=1.2Hz),
B53  17.00 (1H, s), 7.19-7.31 (4H, m), 8.21 (1H, dd, J=1.2Hz, 4.2Hz), 376
9.00 (1H, d, J=4.2Hz), 9.30 (1H, d, J=1.2Hz) (CDClI).

B50 376

2.84-2.90(1H, m), 3.51-3.568(2H, m), 3.53(3H, s), 3.88-3.94(1H,
m), 4.06-4.15(2H, m), 4.64-4.68(1H, m), 4.78(1H, d, J=9.9Hz),
B54  |6.79-6.83(2H, m), 6.95(1H, dd, J=7.2Hz, 7.3Hz), 7.21(1H, dd, 395
J=7.2Hz, 7.3Hz), 7.37(1H, d, J=7.2Hz), 7.95(1H, dd, J=1.2Hz,
4.2Hz), 8.60(1H, d, J=4.2Hz), 8.74(1H, d, J=1.2Hz)(CDCl,)
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1.58-1.62 (1H, m), 2.30-2.34 (1H, m), 2.87-3.18 (4H, m), 3.49-3.56 (1H,
m), 3.66 (3H, 5), 4.07-4.11 (1H, m), 4.19-4.23 (1H, m), 4.55 (1H, d,
B55  |)=10.2Hz), 6.84 (1H, 5), 6.91-7.10 (2H, m), 7.30 (1H, d, J=1.2Hz), 7.80 393
(2H, d, J=4.2Hz), 8.73 (2H, d, J=4.2Hz) (CDCly). :

1.55-1.62 (1H, m), 2.29-2.33 (1H, m), 2.87-3.18 (4H, m), 3.46-3.62 (1H,
m), 3.66 (3H, s), 4.04-4.10 (1H, m), 4.19-4.24 (1H, m), 4.54 (1H, dd,

B56  |J=1.2Hz, 10.2Hz), 6.90-7.10 (3H, m), 7.29 (1H, d, J=1.2Hz), 7.92 (1H, dd,| 414
J=1.2Hz, 4.2Hz), 8.52 (1H, d, J=4.2Hz), 8.58 (1H, d, J=1.2Hz) (CDCl,).

1.58-1.62 (1H, m), 2.28-2.38 (1H, m), 2.89-3.18 (4H, m), 3.49-3.54 (1H,
m), 3.67 (3H, s), 4.08-4.12 (1H, m), 4.20-4.24 (1H, m), 4.56 (1H, d,
B57  |J=10.2Hz), 6.91-7.10 (2H, m), 7.30 (1H, d, J=1.2Hz), 7.50 (1H, s), 8.13 394

: (1H, dd, J=1.2Hz, 4.2Hz), 8.88 (1H, d, J=4.2Hz), 9.29 (1H, d, J=1.2Hz)
(CDCly).

1.78-1.82 (1H, m), 2.60-2.93 (3H, m), 3.33-3.38 (1H, m), 3.55 (3H, s),
3.60-3.66 (1H, m), 3.88-3.92 (1H, m), 4.02-4.06 (2H, m), 4.66 (1H, d,
B58  |J=1.2Hz), 6.70 (1H, s), 6.96-7.14 (3H, m), 7.80 (2H, d, J=4.2Hz), 8.73 393
(2H, d, J=4.2Hz) (CDCl,).

1.77-1.81 (1H, m), 2.57-2.98 (3H, m), 3.31-3.35 (1H, m), 3.55-3.65 (4H,
m), 3.84-3.89 (1H, m), 4.02-4.05 (2H, m), 4.66 (1H, d, J=1.2Hz), 6.88

B59  |(1H, s), 6.99-7.14 (3H, m), 7.93 (1H, dd, J=1.2Hz, 4.2Hz), 8.52 (1H, d, 411
J=4.2Hz), 8.56 (1H, d, J=1.2Hz) (CDCl,).

1.77-1.80 (1H, m), 2.58-2.98 (3H, m), 3.31-3.36 (1H, m), 3.56 (3H, s),
3.60-3.69 (1H, m), 3.87-3.91 (1H, m), 3.98-4.05 (2H, m), 4.67 (1H, d,
B60  |J=1.2Hz), 6.97-7.14 (3H, m), 7.36 (1H, 5), 8.13 (1H, dd, J=1.2Hz, 4.2Hz), | 394
8.88 (1H, d, J=4.2Hz), 9.29 (1H, d, J=1.2Hz) (CDCl).

1.29 (3H, d, J=7.2Hz), 3.12-3.22 (1H, m), 3.42-3.48 (1H, m), 3.55
(3H, s), 3.60-3.64 (1H, m), 3.68-3.92 (4H, m), 6.71 (1H, s), 7.81

B61  |2H d, J=4.2Hz), 8.72 (2H, d, J=4.2Hz) (CDCls).

287

1.27 (3H, t, J=7.2Hz), 3.10-3.17 (1H, m), 3.40-3.46 (1H, m), 3.55
. (3H, s), 3.60-3.63 (1H, m), 3.68-3.72 (1H, m), 3.83-3.91 (3H, m),
B62  |6.90 (1H, s), 7.97 (1H, dd, J=1.2Hz, 4.2Hz), 8.52 (1H, d, J=4.2Hz),| 305
8.54 (1H, d, J=1.2Hz) (CDCl).

1.6 (3H, d, J=7.2Hz), 3.10-3.18 (1H, m), 3.38-3.52 (1H, m), 3.56
(3H, s), 3.59-3.64 (1H, m), 3.68-3.72 (1H, m), 3.85-3.92 (3H, m),

BE3 1737 (1H, 5), 8.16 (1H, d, J=4.2Hz), 8.87 (1H, d, J=4.2Hz), 9.28 288
(1H, s) (CDCl). _
129 (3H, d, J=7.2Hz), 3.12-3.22 (1H, m), 3.42-3.48 (1H, m), 3.55

Bes |3, S),3.60-364 (1H, m), 3.68-3.92 (4H, m), 6.71 (1H,5), 7.81 087

(2H, d, J=4.2Hz), 8.72 (2H, d, J=4.2Hz) (CDCly).

1.27 (3H, 1, J=7.2Hz), 3.10-3.17 (1H, m), 3.40-3.46 (1H, m), 3.55
(3H, s), 3.60-3.63 (1H, m), 3.68-3.72 (1H, m), 3.83-3.91 (3H, m),
B65  |6.90 (1H, s), 7.97 (1H, dd, J=1.2Hz, 4.2Hz), 8.52 (1H, d, J=4.2Hz),| 305
8.54 (1H, d, J=1.2Hz) (CDCly).
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Compound "H-NMR MSIM+1]
1.26 (3H, d, J=7.2Hz), 3.10-3.18 (1H, m), 3.38-3.52 (1H, m), 3.56
(3H, s), 3.59-3.64 (1H, m), 3.68-3.72 (1H, m), 3.85-3.92 (3H, m),
B86 1737 (1H, 5), 8.16 (1H, d, J=4.2Hz), 8.87 (1H, d, J=4.2Hz), 9.28 288
(1H, s) (CDCly).

0.96-1.08 (1H, m), 1.35-1.56 (3H, m), 1.68-1.76 (1H, m), 1.79-1.83
(1H, m), 1.94-2.00 (1H, m), 2.11-2.16 (1H, m), 3.00-3.02 (2H, m),
B67  |3.16-3.20 (1H, m), 3.36-3.40 (1H, m), 3.61 (3H, s), 3.86-4.00 (2H, | 327
m), 6.81 (1H, s), 7.81 (2H, d, J=4.2Hz), 8.74 (2H, d, J=4.2Hz)
(CDCly). _

0.96-1.04 (1H, m), 1.34-1.55 (3H, m), 1.66-1.74 (1H, m), 1.80-1.84
(1H, m), 1.94-2.00 (1H, m), 2.06-2.16 (1H, m), 2.98-3.02 (2H, m),
B68  |3.13-3.16 (1H, m), 3.37-3.40 (1H, m), 3.61 (3H, 5), 3.87-4.01 (2H, | 345
m), 7.00 (1H, €), 7.95 (1H, dd, J=1.2Hz, 4.2Hz), 8.51-8.61 (2H, m)
(CDCly).

0.98-1.06 (1H, m), 1.34-1.58 (3H, m), 1.66-1.72 (1H, m), 1.80-1.84
(1H, m), 1.98-2.02 (1H, m), 2.06-2.12 (1H, m), 2.98-3.02 (2H, m),
Bgg  |3:12-3.16 (1H, m), 3.33-3.39 (1H, m), 3.62 (3H, 5), 3.82-3.98 (2H, | 4.9

m), 7.47 (1H, s), 8.16 (1H, d, J=4.2Hz), 8.90 (1H, d, J=4.2Hz),
9.29 (1H, s) (CDCl5).

3.24-3.27 (1H, m), 3.26 (3H, s), 3.53 (3H, s), 3.52-3.55 (1H, m),
3.68-3.96 (7H, m), 6.85 (1H, ), 7.94 (1H, dd, J=1.2Hz, 4.2Hz),

35°
8.51 (1H, d, J=4.2Hz), 8.56 (1H, d, J=1.2Hz) (CDCly). 3

B70

3.26 (3H, s), 3.06-3.28 (1H, m), 3.54 (3H, 5), 3.55-3.99 (8H, m),
B71  |7.33 (1H, s), 8.14 (1H, d, J=4.2Hz), 8.87 (1H, d, J=4.2Hz), 9.28 318
. |(1H, s) (CDCly).

- 3.27 (3H, s), 3.27-3.30 (1H, m), 3.53 (3H, s), 3.58-3.60 (1H, m),
B72  |3.79-3.97 (7H, m), 6.67 (1H, s), 7.98 (2H, d, J=4.2Hz), 8.71 (2H, d,| 317
J=4.2Hz) (CDCL,).

0.92 (3H, t, J=7.2Hz), 1.77-1.92 (2H, m), 3.23-3.28 (1H, m), 3.53
(3H, s), 3.52-3.56 (2H, m), 3.76-3:93 (4H, m), 6.67 (1H, s), 7.80
(2H, d, J=4.2Hz), 8.72 (2H, d, J=4.2Hz) (CDCL).

B73 301

0.92 (3H, t, J=7.2Hz), 1.76-1.92 (2H, m), 3.21-3.25 (1H, m), 3.48- |
3.52 (2H, m), 3.53 (3H, s), 3.76-3.92 (4H, m), 6.85 (1H, s), 7.94 -
B74  |(1H, dd, J=1.2Hz, 4.2Hz), 8.51 (1H, d, J=4.2Hz), 8.55 (1H, d, 319
J=1.2Hz) (CDCl,). .

0.91 (3H, t, J=7.2Hz), 1.72-1.91 (2H, m), 3.22-3.26 (1H, m), 3.50-
3.52 (2H, m), 3.53 (3H, s), 3.77-3.93 (4H, m), 7.33 (1H, s), 8.15
B75  |(1H, d, J=4.2Hz), 8.87 (1H, d, J=4.2Hz), 9.28 (1H, s) (CDCl,). 302

1.60-2.11 (10H, m), 3.57 (3H, s), 4.28-4.31 (2H, m), 6.60 (1H, s),
B76  |7.80 (2H, d, J=4.2Hz), 8.71 (2H, d, J=4.2Hz) (CDCl). 297

1.60-2.10 (10H, m), 3.57 (3H, s), 4.25-4.27 (2H, m), 6.78 (1H, s),
B77  |7.96, 8.50 (1H, d, J=4.2Hz), 8.59 (1H, d, J=1.2Hz) (CDC,). 315

1.60-2.11 (10H, m), 3.58 (3H, s), 4.28-4.29 (2H, m), 7.24 (1H, s),
B78 8.15 (1H, d, J=4.2Hz), 8.85 (1H, d, J=4.2Hz), 9.26 (1H, s) (CDCl,). 208
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CO”R{’;“”" TH-NMR MS[M+1]
0.82 (3H, d, J=6.8Hz), 0.96 (3H, d, J=6.8Hz), 2.46-2.48 (1H, m),
3.40 (3H, 5), 3.36-3.53 (5H, m), 3.77-3.80 (2H, m), 3.92-3.96 (1H,
m), 4.36 (1H, br), 7.00 (1H, s), 8.57 (2H, d, J=4.2Hz), 8.96 (2H, d.
J=4.2Hz) (DMSO-d6).

0.82 (3H, d, J=6.8Hz), 0.95 (3H, d, J=6.8Hz), 2.38-2.42 (1H, m),
3.39 (3H, 5), 3.38-3.52 (4H, m), 3.76-3.80 (2H, m), 3.92-3.96 (1H,
B8O  |m), 6.51 (1H, 5), 6.81 (1H, br), 8.00 (1H, dd, J=1.2Hz, 4.2Hz), 8.50| 333
(1H, d, J=4.2Hz), 8.75 (1H, d, J=1.2Hz) (DMSO-d6).

B79 315

0.83 (3H, d, J=6.8Hz), 0.96 (3H, d, J=6.8Hz), 2.42-2.46 (1H, m),
3.40 (3H, s), 3.40-3.55 (4H, m), 3.77-3.82 (2H, m), 3.95-3.97 (1H,
m), 6.57 (1H, br), 6.91 (1H, s), 8.22 (1H, d, J=4.2Hz), 9.01 (1H, d,
J=4.2Hz), 9.30 (1H, s) (DMSO-db).

0.79 (3H, d, J=7.0Hz), 0.85 (31, d, J=7.0Hz), 1.54-1.67 (3H, m), ,
B82  [3.33-3.40 (2H, m), 3.40 (3H, s), 3.50-3.92 (6H, m), 6.99 (1H, s), 329
8.41 (2H, d, J=4.2Hz), 8.92 (2H, d, J=4.2Hz) (DMSO-d6).
0.80 (3H, d, J=7.0Hz), 0.85 (3H, d, J=7.0Hz), 1.52-1.63 (3H, m),
3.39 (3H, s), 3.33-4.04 (7H, m), 5.68 (1H, br), 6.54 (1H, s), 7.98

B81 316

B83 | (H, dd, J=1.2Hz, 4.2Hz), 8.58 (1H, d, J=4.2Hz), 8.73 (1H, d, 347
J=1.2Hz) (DMSO-d8).
0.79 (3H, d, J=7.0Hz), 0.86 (3H, d, J=7.0Hz), 1.55-1.68 (3H, m),

Bga  |3-35-3.37 (1H, m), 3.40 (3H, 5), 3.53-3.90 (6H, m), 4.97 (1H, br), | 400

6.95 (1H, s), 8.21 (1H, d, J=4.2Hz), 9.01 (1H, d, J=4.2Hz), 9.30
(1H, s) (DMSO-d6).

123 (3H, d, J=7.2Hz), 3.19-3.25 (1H, m), 3.59 (3H, 5), 3.65-3.82
(1H,'m), 3.85-3.95 (2H, m), 4.07-4.21 (4H, m), 4.42-4.45 (1H, m),
B85 1570 (1H, s), 7.74 (2H, d, J=4.2Hz), 8.70 (2H, d, J=4.2Hz) (CDCl). | 345

1.22 (3H, d, J=7.2Hz), 3.20-3.28 (1H, m), 3.59 (3H, 5), 3.62-3.78
(1H, m), 3.84-3.90 (2H, m), 4.07-4.20 (4H, m), 4.38-4.40 (1H, m),
B8 15.90 (1H, s), 7.87 (1H, dd, J=1.2Hz, 4.2Hz), 8.50 (1H, d, J=4.2Hz),| 363
8.58 (1H, d, J=1.2Hz) (CDCl,).

1.23 (3H, d, J=7.2Hz), 3.12-3.20 (1H, m), 3.60 (3H, s), 3.62-3.72
(1H, m), 3.82-3.92 (2H, m), 4.08-4.18 (4H, m), 4.39-4.42 (1H, m),
B87  17.36 (1H, s), 8.05 (1H, d, J=4.2Hz), 8.86 (1H, d, J=4.2Hz), 9.27 | 346~
(1H, s) (CDCl).

2.94-3.00 (1H, m), 3.36-3.40 (1H, m), 3.49-3.53 (1H, m), 3.61 (3,
s), 3.64-3.65 (1H, m), 3.87-3.94'(3H, m), 4.73 (1H, dd, J=1.2Hz
10.2Hz), 7.07 (1H, s), 7.15-7.26 (3H, m), 7.42-7.45 (2H, m), 8.26
(2H, d, J=4.2Hz), 8.90 (2H, d, J=4.2Hz) (DMSO-d6).

2.94-3.00 (1H, m), 3.28-3.32 (1H, m), 3.58-3.60 (1H, m), 3.61 (3H,
s), 3.86-3.90 (3H, m), 4.63 (1H, dd, J=1.2Hz 10.2Hz), 6.58 (1H, s),
B89  |7.20-7.31 (3H, m), 7.38-7.42 (2H, m), 7.57 (1H, dd, J=1.2Hz, 367
4.2Hz), 8.52 (1H, d, J=4.2Hz), 8.66 (1H, d, J=1.2Hz) (DMSO-d6).

B88 349

2.94-2.98 (1H, m), 3.34-3.38 (1H, m), 3.44-3.48 (1H, m), 3.60 (3H,
s), 3.63-3.66N, 3.85-3.90 (3H, m), 4.71 (1H, dd, J=1.2Hz 10.2Hz),
B0  |6.96 (1H, s), 7.11-7.22 (3H, m), 7.22-7.27 (2H, m), 7.98 (1H, d, 350
J=4.2Hz), 8.98 (1H, d, J=4.2Hz), 9.23 (1H, s) (DMSO-d6).
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Con;lpoound TH-NMR MS[M+1]
1.49-2.66 (15H, m), 3.26 (1H, td, J = 3.6 and 10.8Hz), 3.43-3.50
Bo1 (1H, m), 3.50 (3H, s), 3.63 (1H, m), 6.60 (1H, s), 7.80 (2H, d, J = 325

6.0Hz), 8.70 (2H, d, J = 6.3Hz) (CDCl,)

7.26-2.05 (15H, m), 3.25 (1H, td, J = 3.6 and 10.8Hz), 3.26-3.51

(1H, m), 3.51 (3H, 5), 3.64 (1H, m), 7.25 (1H, s), 8.15 (1H, dd, J =
B92Z 112 and 6.0Hz), 8.86 (1H, d, J = 5.1Hz), 9.27 (1H, d, J=1.2Hz) 326
(CDCly)

1.41-2.06 (15H, m), 3.23 (1H, td, J = 3.6 and 10.8Hz), 3.40 (1H,

m), 3.50 (3H, s), 3.56-3.62 (1H, m), 6.72 (1H, s), 7.96 (1H, dd, J =
B93 142 and6.6Hz), 8.51 (1H, d, J = 4.8Hz), 8.54 (1H, d, J=3.0Hz) 343
(CDCl,)

0.92 (3H, t, J=7.2Hz), 1.76-1.92 (2H, m), 3.21-3.25 (1, m), 3.48-
3.52 (2H, m), 3.53 (3H, s), 3.76-3.92 (4H, m), 6.85 (1H, s), 7.94

B94 |(4H, dd, J=1.2Hz, 4.2Hz), 8.51 (1H, d, J=4.2Hz), 8.5 (1H, d, 319
J=1.2Hz) (CDCly).

1.15 (3H, d, J=6.8Hz), 2.98-3.04 (1H, m), 3.30-3.36 (1H, m), 3.48
(3H, s), 3.68-3.79 (5H, m), 4.82 (1H, br), 7.70 (1H, dd, J=1.2Hz,

B9S |4 2K12). 861 (1H, d, J=4.2Hz), 8.77 (1H, d, J=1.2Hz) (DMSO-d6).

323

0.92 (3H, t, J=7.2Hz), 1.77-1.92 (2H, m), 3.23-3.28 (1H, m), 3.53
B96  |(3H, s), 3.52-3.56 (2H, m), 3.76-3.93 (4H, m), 6.67 (1H, s), 7.80 301
(2H, d, J=4.2Hz), 8.72 (2H, d, J=4.2Hz) (CDCl,).

0.91 (3H, 1, J=7.2Hz), 1.72-1.91 (2H, m), 3.22-3.26 (1H, m), 3.50-
3.52 (2H, m), 3.53 (3H, s), 3.77-3.93 (4H, m), 7.33 (1H, s), 8.15

BY7  |(4H, d, J=4.2Hz), 8.87 (1H, d, J=4.2Hz), 9.28 (1H, s) (CDCly). 302

1.21 (3H, d, J=6.8Hz), 3.04-3.12 (1H, m), 3.28-3.38 (1H, m), 3.55-
Bog  |3.65 (2H, m), 3.60 (3H, s), 3.85-3.92 (3H, m), 7.91 (2H, d, 305
J=4.2Hz), 8.76 (2H, d, J=4.2Hz) (CDCl,).

1.18 (3H, d, J=6.8Hz), 3.10-3.14 (1H, m), 3.26-3.49 (2H, m), 3.36
B99  |(3H, s), 3.56-3.76 (5H, m), 6.43 (1H, s), 7.65 (1H, d, J=4.2Hz), 321
“ 8.63 (1H, d, J=4.2Hz), 8.74 (1H, s) (DMSO-d6).

1.18 (3H, d, J=6.8Hz), 2.50 (3H, s), 3.08-3.13 (1H, m), 3.37-3.54
(2H, m), 3.44 (3H, s), 3.64-3.79 (4H, m), 4.35 (1H, br), 6.43 (1H,
S), 7.95 (1H, d, J=4.2Hz), 8.78 (1H, d, J=4.2Hz), 8.84 (1H, 3)
(DMSO-d6).

B100 301

1.22 (3, d, J=6.8H2), 3.16-3.20 (1H, m), 336362(2H m), 3.48
B101  [(3H, s), 3.62-3.80 (4H, m), 4.90 (1H, br), 8.08 (2H, d, J=4.2Hz), 366
8.92 (2H, d, J=4.2Hz) (DMSO-d6).

1.19 (3H, d, J=6.8Hz), 3.09-3.13 (1H, m), 3.32-3.36, 3.50 (3H, s),
3.52-3.56 (1H, m), 3.63-3.73 (4H, m), 5.52 (1H, br), 7.59 (1H, dd,
J=1.2Hz, 4.2Hz), 8.59 (1H, d, J=4.2Hz), 8.75 (1H, d, J=1.2Hz)
(DMSO-d6).

B102 384

1.31 (3H, d, J=6.8Hz), 3.18-3.22 (1H, m), 3.58 (3H, s), 3.52-3.66
B103  |(2H, m), 3.76-3.80 (1H, m), 3.88-3.96 (3H, m), 6.84 (1H, s), 7.44- | 439
7.56 (5H, m), 8.18-8.20 (7H, m) (CDCl,).

1.18 (3H, d, J=6.8Hz), 3.16-3.18 (1H, m), 3.45 (3H, s), 3.561-3.55
(2H, m), 3.68-3.82 (4H, m), 4.12 (3H, s), 5.93 (1H, br), 6.91 (1H,
s), 8.36 (1H, d, J=4.2Hz), 8.59 (1H, d, J=4.2Hz), 8.80 (1H, d,
J=4.2Hz) (DMSO-d6).

B104 317
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Con;lp:)ound TH-NMR MS[M+1]
1.19 (3H, d, J=6.8Hz), 3.08-3.13 (1H, m), 3.32-3.40 (1H, m), 3.63
B105 (3H, s), 3.63-3.66 (2H, m), 3.83-3.91 (3H, m), 7.97 (1H, dd, 306
10 J=1.2Hz, 4.2Hz), 8.91 (1H, d, J=4.2Hz), 9.40 (1H, d, J=1.2Hz) ,
(CDCl,).
1.20 (3H, d, J=6.8Hz), 3.12-3.16 (1H, m), 3.34-3.38 (2H, m), 3.48
(3H, s), 3.64-3.78 (4H, m), 4.76 (1H, br), 7.81 (1H, dd, J=1.2Hz,
4.2Hz), 9.00 (1H, d, J=4.2Hz), 9.34 (1H, d, J=1.2Hz) (DMSO-d6).

B106 367

1.0-1.6 (m, 7H); 1.6-1.9 (m, 5H); 2.70 (t, 1H ); 3.04 (dt, 1H); 3.53
B107 . |(s, 3H); 3.75 (bd, 1H); 3.85 (bd, 1H); 6.95 (s, 1H); 8.69 (d, 2H); 325
8.94 (d, 2H)(CD,0D)
" 12.4-3.1 (m, 3H); 3.57 (dd, 1H); 3.67 (s, 3H); 4.23 (q, 2H): 4.53 (dd,
B108  |1H); 4.7-4.8 (rh, 1H); 5.20 (dd, 2H); 6.99 (s, 1H); 7.1-7.4 (m, 4H); 388
8.65 (d, 2H): 8.95 (d, 2H) (CD,0D) '
3.1-3.3 (m, 2H); 3.4-4.1 (m, 9H); 3.64 (s, 3H); 4.7-5.1 (m, H); 7.14
B109  |(bs, 1H); 7.3-7.6 (m, 4H); 8.72 (d, 2H); 8.97 (d, 2H)(CD,0D) 374

2.6-2.8 (m, 3H); 3.0-3.2 (m, 4H); 3.35 (dt, 1H); 3.59 (bd, 2H); 3.61
B110  |(s 3H); 4.11 (dt, 1H), 6.70 (s, 1H); 7.04 (d, 1H); 7.32 (s, 1H); 7.33

(d, 1H); 7.82 (d, 2H); 8.72 (d, 2H)(CD,0D) 453

1.44 (1H, m), 1.82 (2H, m), 1.98 (1H, m), 2.78 (1H, d, J = 13.2
Hz), 3.02 (5H, m), 3.23 (1H, m), 3.33 (1H, d, J = 13.2 Hz), 3.42
(1H, m), 3.50 (1H, m), 3.57 (3H, s), 6.68 (1H, s), 7.04 (1H, d, J =
7.6 Hz), 7.19 (3H, m), 7.77 (2H, dd, J = 3.6, 1.5 Hz), 8.70 (2H, dd,
J = 3.6, 1.5 Hz) (CDCl,)

B111 402

1.44 (1H, m), 1.84 (2H, m), 1.97 (1H, m), 2.99 (1H, d, J = 14.8
Hz), 3.07 (4H, m), 3.22 (1H, m), 3.32 (1H, d, J = 13.2 Hz), 3.40
(1H, m), 3.50 (1H, m), 3.58 (3H, s), 7.03 (2H, d, J = 8.0 Hz), 7.18
(3H, m), 7.34 (1H, 5), 8.1 (1H, 0, J = 4.8 H2), 8.85 (1H,d, J = 4.8
Hz), 9.28 (1H, s) (CDCl,)

B112 403

1.44(1H, m), 1.82(2H, m), 1.95(1H, m), 2.78(1H, d, J = 13.1Hz),
3.05(5H, m), 3.20(1H, m), 3.31(1H, d, J = 13.1Hz), 3.40(1H, m),
8113 |347(1H, m), 3.57(3H, s), 6.86(1H, 5), 7.04(2H, d, J=7.8H2),

7.19(3H, m), 7.90 (1H, dd, J =4.8, 3.2Hz), 8.49(1H, d, J = 4.8 Hz),
8.55(1H, d, J =3.0Hz)(CDCl;)

420

1.88(2H, m), 2.00(2H, m), 2.97(1H, m), 3.06(1H, m), 3.17(2H, m),
3.28(s, 3H), 3.29(2H, m), 3.46(1H, d, J=13.2Hz), 3.80(1H, d,
B114  |J=13.2Hz), 6.78(1H, s), 7.20(1H, t, J=7.5Hz), 7.32(2H, t, J=7.5Hz),| 406
7.52(2H, t, J=7.5Hz), 7.95 (1H, dd, J =5.1, 3.3Hz), 8.53(1H, d, J =
5.1Hz), 8.55(1H, d, J =3.3Hz)(CDCly)

2.02 (1H, m), 2.22 (1H, m), 2.37 (1H, m), 2.60 (1H, m), 3.36 (3H,
s), 4.80-3.35 (BH, m), 3.87 (1H, d, J = 14.4 Hz), 4.00 (1H, d, J =
B115  |14.4 Hz), 6.99 (1H, s), 7.35 (1H, t, J = 7.6 Hz), 7.41 (2H,t, J=7.6 | 388
Hz), 7.84 (2H, d, J = 7.6 Hz), 8.37 (2H, d, J = 6.8 Hz), 8.91 (2H ,d,
J = 6.8 Hz), 11.57 (1H, br s) (DMSO-d6)
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2.47-2.61 (3H, m), 2.762.98 (4H, m), 3.16-3.22 (1H, m), 3.44-3.48
(1H, m), 3.50 (3H, 5), 3.60-3.63 (1H, M), 3.66 (3H, 5), 3.71 (3H, 5),
4.26 (1H, d, J=10.2Hz), 6.71 (1H, 5), 6.84 (1H, 5), 6.85 (1H, 8),
8.00 (2H, d, J=4.2Hz), 8.69 (2H, d, J=4.2Hz) (CDCl).
2.46-2.62(3H, m), 2.75-2.79(1H, m), 2.91-2.98(3H, m), 3.14- "
3.18(1H, m), 3.42-3.45(1H, m), 3.50(3H, s), 3.70-3.72(1H, m),
B117  |3.72(3H, s), 3.74(3H, s), 4.26(1H, dd, J=1.2Hz, 12.6Hz), 6.60(1H, | 452
s), 6.70(1H, s), 6.82(1H, 5), 8.02(1H, dd, J=1.2Hz, 4.2H2),
8.56(1H, d, J=4.2Hz), 8.70(1H, d, J=1.2Hz)(CDCl,)
2.47-2.61 (3H, m), 2.82-3.00 (4H, m), 3.21-3.29 (1H, m), 3.45-3.48
(1H, m), 3.52 (3H, 5), 3.69-3.71 (1H, m), 3.73 (3H, 5), 3.76 (3H, 5),
B118  |4.26 (1H, d, J=10.2Hz), 6.72 (1H, 5), 6.86 (1H, 5), 7.01 (1H, 5) 435
8.25 (1H, dd, J=1.2Hz, 4.2Hz), 9.00 (1H, d, J=4.2Hz), 9.30 (1H, d,
J=1.2Hz) (CDCly).
2.56-2.83(4H, m), 2.97-3.16(4H, m), 3.51(3H, s), 3.52-3.54(1H,
m), 3.67-3.70(1H, m), 4.24(1H, dd, J=1.2Hz, 12.6Hz), 6.60(1H, s),
Bi19  |7.12-7.19(3H, m), 7.35(1H, dd, J=7.2Hz, 7.3Hz), 8.01(1H, dd, 392
: J=1.2Hz, 4.2Hz), 8.57(1H, d, J=4.2Hz), 8.71(1H, d,
J=1.2Hz)(CDCly)

258-2.76 (3H, m), 2.832.90 (1H, m), 2.96-3.05 (3H, m), 3.12-3.22
(1H, m), 3.52 (3H, s), 3.52-3.56 (1H, m), 3.70-3.74 (1H, m), 4.26 | .
B120  |(1H,d, J=10.2Hz), 7.01 (1H, 5), 7.13-7.20 (3H, m), 7.39 (1H, dd, 375
J=7.2Hz 7.3Hz), 8.24 (1H, dd, J=1.2Hz, 4.2Hz), 9.01 (1H d,
J=4.2Hz), 9.30 (1H, d, J=1.2Hz) (CDCl,).
1.83(2H, m), 1.98 (1H, m), 2.21 (1H, m), 2.71 (1H, m), 3.20 (1,
dd, J = 10.4, 4.0, 1H), 3.51 (1H, d, J = 10.4 Hz), 3.56 (3H, s), 3.71
(1H, dd, J = 10.4, 2.4 Hz), 4.08 (1H, m), 4.67 (1H, m), 6.67 (1H, s),

B116 434

B121  |7.31 (1H,d, J = 7.6 Hz), 7.45 (1H, t, J = 7.6 Hz), 7.53 (2H, t, J = 442
7.6 Hz), 7.81 (2H, dd, J = 4.4, 1.6 Hz), 8.73 (2H, dd, J = 4.4, 1.6
Hz) (CDCl,)

1.56 (1H, m), 1.65 (2H, m), 1.99 (2H, m), 2.10 (2H,. m), 2.74 (1H, t
J=8.6 Hz), 3.15 (1H, t, J = 8.6 Hz), 3.31 (2H, t, J = 10.5 Hz), 3.48
(1H, m), 3.49 (3H, s), 3.61 (1H, m), 4.12 (1H, m), 6.56 (1H, s), ‘
B122  |6.73(1H,d, J=8.4Hz),6.79 (1H,t, J=8.4 Hz), 7.31 (2H,t, J= .| 414

8.4 Hz), 7.79 (2H, d, J = 6.0 Hz), 8.71 (2H ,d, J = 6.0 Hz) (CDCl,)

1.28(3H, d, J=6.6Hz), 3.20(1H, m), 3.44(1H, m), 3.58(3H, s), 3.62-
3.64(1H, m), 3.74(1H, m), 3.87-3.94(3H, m), 7.49-7.53(3H, m),

B123 \7.59(1H,s), 8.02(1H, d, J=5.1Hz), 8.55(1H, dd, J=6.3, 2.4Hz), 364
8.95(1H, d, J=5.1Hz)(CDCl,).

1.16-1.24 (6H, m), 1.72-1.78 (6H, m), 2.20 (1H, m), 2.69 (1H, m), 2.91
(1H, td, J = 10.2, 3.0 Hz), 3.10 (1H, d, J = 12.6 Hz), 3.59 (3H, s), 6.78

B124 (1M, 5), 7.80 (2H, d, J = 6.0 Hz), 8.74 (2H, d, J = 6.0 Hz) (CDCI) 325
1.16-1.24 (6H, m), 1.72-1.78 (6H, m), 2.20 (1H, m), 2.69 (iH, m), 2.91
gips  [(1H td J = 10.2, 30 Ha), 310 (1H, d, J = 12,6 Hz), 859 (3H, 5), 720

(1H, s), 8.14 (1H, d, J = 5.4 Hz), 885 (1H, d, J = 5.1 Hz), 9.27 (1Hs) 326
(CDCly)
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1.16-1.24 (6H, m), 1.72-1.78 (6H, m), 2.20 (1H, m), 2.69 (1H, m), 2.91
(1H, td, J = 102, 3.0 Hz), 3.10 (1H, d, J = 12.6 Hz), 3.59 (3H, s), 6.96
B126  \(1H, 5), 7.94 (1H, dd, J = 6.6, 5.1 Hz), 8.53 (1H, d, J = 5.1 Hz), 8.56 (1H, 343
d, J = 3.0 Hz) (CDCly)

3.28-3.32 (1H, m), 3.51-3.55 (1H, m), 3.51 (3H, s), 3.73-3.77 (2H," m),
B127 3.85-3.97 (5H, m), 4.41 (2H, q, J=12.0Hz), 6.61 (1H, s), 7.14-7.26 (5H,] 3903
m), 7.71 (2H, d, J=4.8Hz), 8.71 (2H, d, J=4.2Hz) (CDGlI,).

3.24-3.28 (1H, m), 3.49-3.52 (1H, m), 3.51 (3H. s), 3.72-3.78 (2H, m),
3.86-3.96 (5H, m), 441 (2H, q, J=12.0Hz), 6.79 (1H, s), 7.14-7.19 (2H.
B128 |, 7.22-7.26 (3H, m), 7.90 (1H, dd, J=2.4Hz, 54Hz), 849 (iH, 4| 411
J=5.4Hz), 8.55 (1H, d, J=2.4Hz) (CDCI).

3:34-3.41 (1H, m), 3.61 (3H, s), 3.52-3.67 (4H, m), 3.82-3.96 (5H, m),
438 (2H, q J=12.0Hz), 6.91 (1H, s), 7.10~7.18 (5H, m), 8.21 (1H,
J=1.2Hz, 4.2Hz), 9.00 (1H, d, J=4.2Hz), 9.30 (1H, d, J=1.2Hz) (DMSO-| 94
de6). :
0.96-1.08 (1H, m), 1.35-1.56 (3H, m), 1.68-1.76 (1H, m), 1.79-1.83 (1A,
m), 1.94-2.00 (1H, m), 2.11-2.16 (1H, m), 3.00-3.02 (2H, m), 3.16-3.20
B130  |(1H, m), 3.36-3.40 (1H, m), 3.61 (3H, 5), 3.86-4.00 (2H, m), 6.81 (1H, s),| 327

. 7.81 (2H, d, J=4.2Hz), 8.74 (2H, d, J=4.2Hz) (CDCI).

B129

0.96-1.04 (1H, m), 1.34-1.55 (3H, m), 1.66—1.74 (1H, m), 1.80-1.84 (1H,
m), 1.94-2.00 (1H, m), 2.06-2.16 (1H, m), 2.98-3.02 (2H, m), 3.13-3.16
B131  |(1H, m), 8.37-3.40 (1H, m), 3.61 (3H, s), 3.87~4.01 (2H, m), 7.00 (1H, s),| 345
7.95 (1H, dd, J=2.4Hz, 5.4Hz), 8.51-8.61 (2H, m) (CDCly).

0.98-1.06 (1H, m), 1.34-1.58 (3H, m), 1.66-1.72 (1H, m), 1.80-1.84 (1H,
m), 1.98-2.02 (1H, m), 2.06-2.12 (1H, m), 2.98-3.02 (2H, m), 3.12-3.16
B132  |(1H, m), 3.33-3.39 (1H, m), 3.62 (3H, s), 8.82~3.98 (2H, m), 747 (1H, s)| 328
8.16 (1H, d, J=4.2Hz), 8.90 (1H, d, J=4.2Hz), 9.29 (1H, s) (CDCl,).

1.22-1.32 (1H, m), 1.67-2.03 (4H, m), 2.26-2.41 (1H, m), 2.81-2.92 (1H,
m), 3.17-3.23 (2H, m), 3.50-3.52 (1H, m), 3.59 (3H, s), 3.90-3.95 (1H,
B133  Im), 4.06-4.11 (1H, m), 6.76 (1H, s) 7.80 (2H, d, J=4.8Hz), 8.74 (2H, d| 213
J=4.8Hz) (CDCly).

120138 (IHL ), 1.59=1.77 (3H. 0. 1.92=1:09 (1Fi, ), 2.24-2.38 H,
m), 2.81-2.89 (1H, m), 3.12-3.22 (2H, m), 3.46-3.51 (1H, m), 3.59 (3H,
B134 ) 3.90-3.95 (1H, m), 404-4.10 (1H, m), 694 (iH, s), 7.95 (1H, dd, 331
J=2.4Hz, 5.4Hz), 8.54-8.57 (2H, m) (GDCI,).

1.18-1.30 (1H, m), 1.71-1.77 (3H, m), 1.98-2.03 (1H, m), 2:28-2.38 (1H,
m), 2.82-2.90 (1H, m), 3.16-3.23 (2H, m), 3.51-3.55 (1H, m), 3.60 (3H,
B135 |s), 3.86-3.94 (1H, m), 4.06-4.10 (1H, m), 7.42 (1H, s), 8.16 (1H, dd,| 314
J=1.2Hz, 4.2Hz), 8.91 (1H, d, J=4.2Hz), 9.29 (1H, d, J=1.2Hz) (CDCIy).

0.96-1.08 (1H, m), 1.35-1.56 (3H, m), 1.68-1.76 (1H, m), 1.79-1.83 (1H,
|m), 1.94-2.00 (1H, m), 2.11-2.16 (1H, m), 3.00~3.02 (2H, m), 3.16-3.20
B136  |(1H, m), 3.36-3.40 (1H, m), 3.61 (3H, s), 3.86-4.00 (2H, m), 6.81 (1H, s),| 327
7.81 (2H, d, J=4.2Hz), 8.74 (2H, d, J=4.2Hz) (CDCI,).

0.96-1.04 (TH, m), 1.34=1.55 (3H, m), 1.66-1.74 (1H, m), 1.80-1.84 (1H,
m), 1.94-2.00 (1H, m), 2.06-2.16 (1H, m), 2.98-3.02 (2H, m), 3.13-3.16
B137  |(1H, m), 3.37-3.40 (1H, m), 3.61 (3H, s), 3.87-4.01 (2H, m), 7.00 (1H, s),| 345
7.95 (1H, dd, J=2.4Hz, 5.4Hz), 8.51-8.61 (2H, m) (CDCly).
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0.98-1.06 (1H, m), 1.34-1.58 (3H, m), 1.66—1.72 (1H, m), 1.80-1.84 (1H,
m), 1.98-2.02 (1H, m), 2.06-2.12 (1H, m), 2.98-3.02 (2H, m), 3.12-3.16
B138  |(1H, m), 3.33-3.39 (1H, m), 3.62 (3H, s), 3.82-3.98 (2H, m), 7.47 (1H, s),| 328
8.16 (1H, d, J=4.2Hz), 8.90 (1H, d, J=4.2Hz), 9.29 (1H, s) (CDCI,).

\

1.01 (3H, d, J= 6.0 Hz), 1.13 (3H, d, J = 5.4 Az), 1.18 (1H, m), 1.32 (IR,
d, J =12 Hz), 1.79 (2H, t, J = 15.0 Hz), 2.67 (1H, t, J = 12.3 Hz), 3.13
B139  |(1H, dd, J = 12,0, 2.4 Hz), 3.40 (1H, m), 3.59 (3H, s), 7.42 (1H, s), 8.19] 300
(1H, d, J = 45 Hz), 8.88 (1H, d, J = 5.1 Hz), 9.28 (1H, s) (CDC,)

1.01 (3H, d, J = 5.4 H2), 113 (3H, d, J = 5.4 H2), 1.25 (1M, o), 1.35 (1A,
d,J =12 Hz), 1.79 (2H, t, J = 15.7 Hz), 2.67 (1H, t, J = 12.3 Hz), 3.13
B140  \(1H, d, J = 11.7 Hz), 3.40 (1H, m), 3.59 (3H, s), 7.41 (1H, s), 8.19 (1H, s)| 300
8.89 (1H, d, J ='4.4 Hz), 9.27 (1H, s) (CDCly)

1.88-2.03 (5H, m), 243 (1H, m), 2.70 (1H, dd, J = 12.9, 9.3 Hz), 3.14
(TH, t, J = 12.2 Hz), 3.38-3.61 (44, m), 3.53 (3H, s), 3.80 (1H, t, J =
B141  |11.6 Hz), 402 (1H, d, J = 11.1 Hz), 6.86 (1H, s), 7.96 (1H, dd, J = 48, 345
6.3 Hz), 8.52 (1H, d, J = 4.8Hz),-8.54 ( 1H, d, J = 2.7 Hz) (CDCl,)

1.88-2.02 (5H, m), 2.42 (1H, m), 2.70 (iH, dd, J = 12.9, 9.3 H2), 3.15
(1H, t, J = 12.2 Hz), 3.38-3.61 (4H, m), 3.53 (3H, s), 3.80 (1H, t, J =
B142 1116 Hz), 402 (1H, d, J = 11.1 Hz), 6.86 (1H, s), 7.96 (1H, s), 8.52 (1H,| 345

m), 8.55 ( 1H, s) (CDCl,) :

0.93 (3H, t, J = 6.6 Hz), 1.35-1.60 (5H, m), 2.83 (1H, dd, J = 105, 12.9
Hz), 3.16 (1H, m), 3.41-3.48 (3H, m), 3.52 (3H, s), 3.64 (1H, m), 3.80
B143  [(1H, td, J = 11.4, 2.1 Hz), 3.99 (1H, dd, J = 11.1, 1.5 Hz), 6.86 (1H, s)| 347
7.96 (1H, dd, J = 6.3, 5.4 Hz), 852 (1H, d, J = 5.1 Hz), 8.55 (1H, d, J =
3.3 Hz) (CDCly)

TH NMR (300 MHz, CDCI3) 0.93 (3, £, J = 6.0 Hz), 1.36-1.61 (5H, 1,
283 (1H, dd, J = 10.8, 12.6 Hz), 3.16 (1H, t, J = 12.3 Hz), 3.41-3.48
B144  |(3H, m), 352 (3H, s, 3.64 (1H, m), 3.80 (1H, £, J = 11.7 Hz), 3.99 (1H| 347
dd, J = 11.1, 1.5 Hz), 6.86 (1H, s), 7.96 (1H, dd, J = 6.3, 5.4 Hz), 8.52
(1H, d, J = 5.1Hz), 8.55 (1H, d, J = 3.3 Hz).

T [1.45-1.78 (12H, m), 2.02 (1H, m), 2.65 (IH, m), 2.87 (1R, m), 3.10 (1A, 4,
B145 |J = 12.9 Hz), 359 (3H, s), 6.96 (1H, s), 7.93 (1H, dd, J = 6.3, 54 Hz)| 343
8.53 (1H, d, J = 4.8Hz), 8.56 (1H, d, J = 3.3 Hz) (CDCI,)

1.15-1.78 (12H, m), 2.02 (iH, d, J = 12.6 H2), 2.68 (iH, m), 2.87 (TH, m),
3.10 (1H, d, J = 12.6 Hz), 3.59 (3H, s), 6.96 (1H, s), 7.93 (1H, dd, J = 6.6 -
B146  |Hz, 54 Hz), 853 (TH, d, J = 4.8H2), 8.56 (1H, d, J = 3.3 Hz) (CDCI) 343

150 (3H, d, J=6.8Hz), 3.47-3.54 (2H, m), 3.54 (3H, s), 3.78-3.85 (IH,
m), 3.92-3.96 (1H, m), 408~4.11 (1H, m), 478 (1H, dd, J=1.2Hz

B147  110.2Hz), 6.77 (1H, s), 7.36-7.47 (5H, m), 7.79 (2H. d, J=4.8Hz), 8.72 (2H| 363
| d, J=4.8Hz) (CDCl,).

1.50 (3H, d, J=6.8Hz), 3.41-8.50 (2H, m), 3.50 (3H, s), 3.74-3.80 (1H,
m), 3.91-3.96 (1H, m), 4.06~4.11 (1H, m), 4.77 (1H, dd, J=1.2Hz,
B148 10.2Hz), 6.86 (1H, s), 7.38-7.50 (5H, m), 7.91 (1H, dd, J=2.4Hz, 5.4Hz),| 381
8.51 (1H, d, J=5.4Hz), 8.55 (1H, d, J=2.4Hz) (CDCl,).

149 (3H, d, J=6.8Hz), 348-351 (2H, m), 3.56 (3H, 5), 3.79-3.81 (IH.
m), 3.93-3.96 (1H, m), 409-4.13 (1H, m), 4.76 (1H, dd, J=1.2Hz
B149  110.2Hz), 7.26 (1H, s), 7.36-7.52 (5H, m), 8.12 (1H, dd, J=1.2Hz, 42Hz)| 304
8.86 (1H, d, J=4.2Hz), 9.27 (1H, s) (CDCl,).
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112 (3H, d, J=6.8Hz), 2.82-2.90 (1H, m), 3.16-3.22 (1H, m), 3.61-3.75
(2H, m), 3.67 (3H, s), 4.11~4.15 (1H, m), 472 (1H, dd, J=1.2Hz, 10.2Hz),
B180 1680 (1H, s), 7.26-7.40 (5H, m), 7.82 (2H, d, J=4.8Hz), 8.73 (2H, d| 303
J=4.8Hz) (CDGly).

111 (3H, d, J=6.8H2), 2.81-2.88 (1H, m), 3.16-3.22 (1H, m), 3.60-3.73
(2H, m), 3.67 (3H, s), 4.10~4.14 (1H, m), 4.72 (1H, dd, J=1.2Hz, 10.2Hz),
B15T  |6.98 (1H, s), 7.26-7.40 (5H, m), 7.98 (1H, dd, J=2.4Hz, 5.4Hz), 8.54-8.58| 301
(2H, m} (CDCl).

710 (3H, d, J=6.8H2), 2.82-2.89 (1H. m), 3.17-3.22 (1H, m), 3.62-3.75
(2H, m), 3.68 (3H, s), 4.11~4.16 (1H, m), 4.74 (1H, dd, J=1.2Hz, 10.2Hz),
B152  |723-7.45 (6H, m), 8.20 (1H, dd, J=1.2Hz, 4.2Hz), 8.90 (1H, d, J=42Hz),| 04
9:28 (1H, s) (CDCI,).

1.28 (3H, d, J=6.8Hz), 1.37 (3H, d, J=6.8Hz), 3.19-3.30 (2H, m), 3.51
B153  |(3H, s), 3.74-3.82 (3H, m), 3.95 (1H, dd, J=1.2Hz, 10.2Hz), 6.65 (1H, s),| 301
7.78 (2H, d, J=4.8Hz), 8.72 (2H, d, J=4.2Hz) (CDCl;).

127 (3H, d, J=6.8Hz), 1.36 (3H, d, J=6.8Hz), 3.20-3.32 (2H, m), 3.51

(3H, ), 3.71-3.81 (3H, m), 3.94 (1H, dd, J=1.2Hz, 10.2Hz), 6.83 (1H, s),
B154 1793 (1H, dd, J=2.4Hz, 5.4Hz), 8:52-8.56 (2H, m) (CDCL,). 319

728 (@H, d, J=6.8Hz), 1.36 (3H, d, J=6.8H2), 3.19-3.32 (2H, m), 3.52
(3H, s), 3.72-3.83 (3H. m), 3.95 (1H, dd, J=1.2Hz, 10.2Hz), 7.30 (1H, s),
B155 313 (1H, dd, J=1.2Hz, 42Hz), 8.87 (1H, d, J=4.2Hz), 9.28 (iH, s)| 302

(CDCly). :

105 (3H, d, J=6.8H2), 123 (3H, d, J=6.8Hz), 2.54-2.62 (1H. m), 3.00-
3.04 (1H, m), 3.46-3.50 (1H, m), 3.59-62 (1H, m), 3.60 (3H, s), 3.80-3.83
B156 (11, m), 3.94 (1H, dd, J=1.2Hz 10.2Hz), 6.80 (1H, s), 7.81 (2H, d| 301
J=4.8Hz), 8.74 (2H, d, J=4.2Hz) (CDCly).

104 (3H, 9. J=6.8M2), 1.22 (3H, d, J=6.8H2), 2.52-2.60 (1H, m), 2.97-
» 3.00 (1H, m), 3.41-357 (2H, m), 357 (3H, s), 3.78-3.86 (1H, m), 3.95
B157  |(1H, dd, J=1.2Hz, 10.2Hz), 6.99 (1H, s), 7.96 (1H, dd, J=2:4Hz, 5.4Hz)| 319
8.51-8.58 (2H, m) (CDCIy).

1.04 (3H, d, J=6.8Hz), 1.22 (3H, d, J=6.8Hz), 2.53-2.60 (1H, m), 3.00~
3.05 (1H, m), 3.46-3.51 (1H, m), 3.57-61 (1H, m), 3.61 (3H, s), 3.80-3.86
B158  |(1H, m), 8.93 (1H, dd, J=1.2Hz, 10.2Hz), 7.46 (1H, s), 8.17 (1H, dd| 302
J=1.2Hz, 4.2Hz), 8.90 (1H, d, J=4.2Hz), 9.29 (1H, s) (GDCly).

122-1.32 (1H, m), 1.67-2.03 (4H, m), 2.26-2.41 (1H, m), 2.81-2.92 (1H,
m), 3.17-3.23 (2H, m), 3.50-3.52 (1H, m), 3.59 (3H, s), 3.90-3.95 (1H, -
B159 |, 4.06-4.11 (1H, m), 6.76 (1H, s), 7.80 (2H, d, J=4:8Hz), 8.74 (2H, 4, 313

120-1.38 (1H, m), 1.69-1.77 (3H, m9, 1.92-1.09 (1H, m), 2.24-2.38 (1H,
m), 2.81-2.89 (1H, m), 3.12-3.22 (2H, m), 3.46-3.51 (1H, m), 3.59 (3H,
B160  |5) 3.90-3.95 (1H, m), 4.04-4.10 (1H, m), 6.94 (1H, ), 7.95 (1H, dd,| °3!
J=2.4Hz, 5.4Hz), 8.54-8.57 (2H, m) (CDCl,).

1.18-1.30 (1H, m), 1.71-1.77 (3H, m), 1.98-2.03 (1H, m), 2.28-2.38 (1H,
m), 2.82-2.90 (1H, m), 3.16-3.23 (2H, m), 3.51-3.55 (1H, m), 3.60 (3H,
B161 |s) 3.86-3.94 (1H, m), 4.06-4.10 (1H, m), 7.42 (1H, s), 8.16 (1H, dd,| 314
J=1.2Hz, 4.2Hz), 8.91 (1H, d, J=4.2Hz), 9.29 (1H, d, J=1.2Hz) (CDCL,).

3.23-3.32 (2H, m), 3.42-3.47 (1H, m), 3.55 (3H, s), 3.75-3.90 (2H, m),
B162  [4.13-4.26 (2H, m), 6.74 (1H, s), 7.78 (2H, d, J=4.8Hz), 8.75 (2H, d| 341
J=4.8Hz) (CDCly).
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Corrrm\l%ound TH-NMR MS[M+1]
3.21-3.30 (2H, m), 3.41—3.46‘ (1H, m), 3.55 (3H, s), 3.71-3.76 (2H, m),
B163 3.86-3.96 (1H, m), 4.13-4.23 (1H, m), 6.92 (1H, s), 7.91 (1H, dd, 359
. J=2.4Hz, 5.4Hz), 8.50-8.58 (2H, m) (CDCl,).

3.23-3.30 (2H, m), 3.40-3.46 (1H, m), 3.55 (3H, s), 3.73-3.78 (2H, m),

386-3.94 (1H, m), 4.13-4.26 (1H, m), 746 (1H, s), 811 (1H," dd,
B164 | )=12Hz, 4.2Hz), 8.91 (1H, d, J=4.2H2), 9.29 (1H, d, J=1.2Hz) (CDCI). 342

122 (3H, s), 1.28 (3H, d, J=6.8Hz), 1.46 (3H, s), 3.29-3.34 (1H, m),
3.41-350 (2H, m), 3.54 (3H, s), 3.80-3.84 (1H, m), 4.02-4.07 (1H, m),
B165 16,66 (1H, s), 7.79 (2H, d, J=4.8H2), 8.72 (2H, d, J=4.8Hz) (CDCI,). 315

122 (3H, s), 1.27 (3H, d, J=6.8Hz), 1.46 (3H, ), 3.25-3.29 (1H, m),
: 3.39-3.47 (2H, m), 3.54 (3H, s), 3.78-3.84 (1H, m), 401-4.08 (1H, m),
B166 1685 (1H, s), 7.96 (1H, dd, J=2.4Hz, 54Hz), 8.52 (1H, d, J=5.4Hz) 8.56 333
(1H, d, J=2.4Hz) (CDC,). :

123 (3H, s), 1.26 (3H, d, J=6.8Hz), 146 (3H, s), 3.26-3.31 (1H, ),
3.41-3.49 (2H, m), 3.56 (3H, s), 3.81-3.86 (1H, m), 4.02-4.07 (1H, m),
B167 1732 (1H, s), 8.17 (1H, dd, J=1.2Hz, 4.2Hz), 8.89 (1H, d, J=4.2Hz), 9.08| 316

: (H, d, J=1.2Hz) (CDCIy).

112 (3H, d, J=6.8H2), 1.33 (3H, d, J=6.8Hz), 3.02-3.07 (2H, m), 3.33~
3.37 (1H, m), 3.51-3.54 (1H, m), 3.59 (3H, s), 3.81-3.86 (1H, m), 3.97—
B168 1400 (1H, m), 6.79 (1H, s), 7.81 (2H, d, J=4.8Hz), 8.74 (2H, d, J=4.8Hz) 301

(CDCly). '

111 (3H, d, J=6.8H2), 1.32 (3H, d, J=6.8Hz), 3.01-3.07 (2H, m), 3.26~
3.33 (1H, m), 3.51-3.55 (1H, m), 3.60.(3H, s), 3.81-3.86 (1H, m), 3.96-
B169 1400 (1H, m), 6.98 (1H, s), 7.96 (1H, dd, J=2.4Hz, 5.4Hz), 8.51-8.58 (2H, 319

1.0 (3H, d, J=6.8H2), 1.33 (3H, d, J=6.8Hz), 3.01-3.07 (2H. m), 3.31-
, 3.36 (1H, m), 3.51-3.54 (1H, m), 3.61 (3H, s), 3.80-3.85 (1H, m), 3.97- ‘
B170 1401 (1H, m), 7.45 (1H, s), 8.17 (1H, dd, J=1 2Hz, 42Hz), 8.89 (1H d| 302
J=4.2Hz), 9.29 (1H, d, J=1.2Hz) (CDCly).

0.99 (3H, d, J=6.8Hz), 1.03 (3H, d, J=6.8Hz), 1.74-1.80 (1H, m), 2.83-
291 (1H, m), 3.14-3.21 (1H, m), 3.36-3.47 (2H, m), 3.54-3.58 (1H, m),
B171 3.53 (3H, s), 3.74-3.81 (1H, m), 4.03 (1H, dd, J=1.2Hz, 10.2Hz), 6.83] 315
(1H, 8), 7.79 (2H, d, J=4.8Hz), 8.72 (2H, d, J=4.8Hz) (CDClI,).

0.98 (3H, d, J=6.8Hz), 1.02 (3H, d, J=6.8Hz), 1.75-1.80 (1H, m), 2.81~
2.89 (1H, m), 3.13-3.19 (1H, m), 3.33-3.44 (2H, m), 3.51-3.55 (1H, m),
B172 3.53 (3H, s), 3.74-3.80 (1H, m), 403 (1H, dd, J=1.2Hz, 10.2Hz), 6.87] 333
(1H, s), 7.96 (1H, dd, J=2.4Hz, 5.4Hz), 8.53 (1H, d, J=5.4Hz), 8.56 (1H, d,
J=2.4Hz) (CDCl,).

0.99 (3H, d, J=6.8Hz), 1.03 (3H, d, J=6.8Hz), 1.72—1.86 (1H, m), 2.82—
2.86 (1H, m), 3.15-3.20 (1H, m), 3.36-3.45 (2H, m), 3.51-3.55 (1H, m),
B173  |3.54 (3H, s), 3.76-3.81 (1H, m), 4.03 (1H, dd, J=1.2Hz, 10.2Hz), 7.33| 316
(1H, s), 8.16 (1H, dd, J=1.2Hz, 4.2Hz), 8.88 (1H, d, J=4.2Hz), 9.29 (1H, d,
J=1.2Hz) (GDCly).

1.20 (3H, d, J=6.8H2), 3.12-3.14 (1H, m), 3.64 (3H, s), 3.70-3.75 (1H,
m), 3.89-3.93 (1H, m), 4.18-4.31 (2H, m), 456 (1H, d, J=3.0Hz), 6.59
B174 (11, s), 7.25-7.30 (3H, m), 7.36-7.41 (2H, m), 7.57 (2H, d, J=4.8Hz)| 363
8.63 (2H, d, J=4.8Hz) (CDCl,).
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C°",l,‘;°“”d TH-NMR MS[M+1]
1.19 (3H, d, J=6.8H2), 3.06—.3.10 (1H, m), 3.66 (3H, s), 3.64-3.69 (1H,
m), 3.89-3.93 (1H, m), 4.19-4.30 (2H, m), 4.52 (1H, d, J=3.0Hz), 6.77
B175  |(1H, s), 7.25-7.30 (3H, m), 7.35-7.39 (2H, m), 7.56 (1H, dd, J=2.4Hz| 381

5.4Hz), 8.41 (1H, d, J=5.4Hz), 8.49 (1H, d, J=2.4Hz) (CDCI,).

]

1.20 (3H, d, J=6.8H2), 3.10-3.14 (1H, m), 3.66 (3H, s), 3.64-3.73 (1H,
m), 3.90-3.95 (1H, m), 4.19-4.32 (2H, m), 4.53 (1H, d, J=3.0Hz), 7.23~
B176  |7.26 (4H, m), 7.34-7.39 (2H, m), 7.85 (1H, dd, J=1.2Hz, 4.2Hz), 8.78 (1H, 364
d, J=4.2Hz), 9.21 (1H, d, J=1.2Hz) (CDC,).

1.20 (3H, d, J=6.8Hz), 3.12-3.14 (1H, m), 3.64 (3H, s), 3.70-3.75 (1H,
m), 3.89-3.93 (1H, m), 4.18-4.31 (2H, m), 456 (1H, d, J=3.0Hz), 6.59
BI77 1M, s), 7.25-7.30 (3H, m), 7.36-7.41 (2H, m), 757 (2H, d, J=4.8Hz)| 363
8.63 (2H, d, J=4.8Hz) (CDClI,).

119 (3H, d, J=6.8Hz), 3.06-3.10 (1H, m), 3.66 (3H, s), 3.64-3.69 (1H,
m), 3.89-3.93 (1H, m), 4.19~4.30 (2H, m), 4.52 (1H, d, J=3.0Hz), 6.77
B178  |(H, s), 7.25-7.30 (3H, m), 7.35-7.39 (2H, m), 7.56 (1H, dd, J=2.4Hz,| 384
5.4Hz), 841 (1H, d, J=5.4Hz), 8.49 (1H, d, J=2.4Hz) (CDCl,).

1.20 (3H, d, J=6.8Hz), 3.10-3.14 (1H, m), 3.66 (3H, s), 3.64-3.73 (1H,
m), 3.90-3.95 (1H, m), 4.19-4.32 (2H, m), 4.53 (1H, d, J=3.0Hz), 7.23—
B179  |7.26 (4H, m), 7.34-7.39 (2H, m), 7.85 (1H, dd, J=1.2Hz, 4.2Hz), 8.78 (1H,| 364

d, J=4.2Hz), 9.21 (1H, d, J=1.2Hz) (CDCL). :

1.16 (3H, d, J=6.8Hz), 1.26 (3H, d, J=6.8Hz), 3.29-3.34 (1H, m), 3.51
B180 (8H, s), 3.51-3.61 (2H, m), 3.86-3.97 (3H, m), 6.65 (1H, s), 7.78 (2H, d| 301
J=4.8Hz), 8.71 (2H, d, J=4.8Hz) (CDCI,).

1.16 (3H, d, J=6.8Hz), 1.25 (3H, d, J=6.8Hz), 3.24-3.30 (1H, m), 3.51

, (3H, s), 3.50~3.58 (2H, m), 3.84-3.96 (3H, m), 6.83 (1H, s), 7.93 (1H, dd|  _.
B181  |J=2.4Hz, 5.4H2), 8.52 (1H, d, J=5.4Hz), 8.55 (1H, d, J=2.4Hz) (CDCI,). 319

177 (3H, d, J=6.8Hz), 1.24 (3H, d, J=6.8Hz), 3.27-3.31 (1H, m), 3.52
(3H, s), 3.52-3.61 (2H, m), 3.86-4.00 (3H, m), 7.30 (1H, ), 8.14 (1H, dd,
BI82  14=1.2Hz, 4.2H2), 8.87 (1H, d, J=4.2H2), 9.27 (1, s) (CDCly). 302

3.38-346 (1H, m), 3.564-3.60 (2H, m), 3.58 (3H, s), 3.88 (3H, 5), 3.93- .
B183 420 (4H, m), 471 (1H, dd, J=12Hz, 10.2Hz), 7.29 (1H, s), 8.66 (2H, d 331
J=4.2Hz), 9.14 (2H, d, J=4.2Hz) (DMSO—d6).

327340 (3H, m), 3.55 3H, ), 3.72-3.77 (1M, m), 3.84 (3H, s), 3.85-
3.88 (1H, m), 4.17-4.21 (1H, m), 445 (1H, dd, J=1.2Hz, 10.2Hz), 6.91
B184  \(11, ), 7.95 (1H, dd, J=2.4Hz, 5.4Hz), 8.52-8.57 (2H, m) (CDGIy). 349

3.29-3.41 (3H, m), 3.56 (3H, s), 3.76-3.89 (2H. m), 3.85 (3H. =), 4.16=
422 (1H, m), 447 (1H, dd, J=1.2Hz, 10.2Hz), 7.38 (1H, o), 816 (1H, dd| .
BI85 | =1 2Hz, 4.2H2), 8.89 (1H, d, J=4.2Hz), 9.29 (1H, d, J=1.2Hz) (CDCIy).

111 (3H, d, J = 6.4 Hz), 1.99 (3H, s), 2.96 (1H, dt, J = 3.9, 13.0 Hz),
3.28-3.34 (1H, m), 3.43-3.47 (1H, m), 3.45 (3H, s), 3.56-3.60 (1H, m),

B186  1366-378 (3H, m), 7.50 (3H, d, J = 5.7 Hz), 8.69 (2H, ¢, J = 5.6 Hz) 307
(DMSO-d6)
TH NMR (400 MHz, CDCI3) 1.12 (3H, d. J=6.3 Hz), 1.33 (3H, d, J=6.3

Big7  |H2: 300-3.10 (2H, m), 8.32-8.38 (H, m), 3.50-358 (1H, m), 360 GH|

s), 3.78-3.85 (1H, m), 3.96-4.01 (1H, m), 6.79 (1H, s), 7.81 (2H, d, J=6.3
Hz), 8.74 (2H, d, J=6.3 Hz)
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oun
Corpotind "H-NMR MS[M+1]
1.11-(3H, d, J=6.3 Hz), 1.34 (3H, d, J=6.3 Hz), 2.98-3.10 (2H, m), 3.30-
gg  [337 (IH. m), 350-357 (1H, m), 361 (3, ), 879-385 (1H, m), 396~
B1 401 (1H, m), 745 (1H, s), 8.18 (1H, dd, J=1.6, 47 Hz), 8.91 (1H, d, 302
J=5.5 Hz), 9.29 (1H, d, J=1.6 Hz) (CDCI)

1.11 (3H, d, J=6.3 Hz), 1.33 (3H, d, J=6.3 Hz), 2.98-3.00 (2H, m), 3.26-
3.34 (1H, m), 3.49-3.56 (1H, m), 3.60 (3H, s), 3.78-3.84 (1H, m), 3.96—
B189 1401 (1H, m), 6.98 (1H, s), 7.96 (1H, dd, J=4.7, 6.3 Hz), 8.55 (1H, | 319
J=4.7 Hz), 857 (1H, d, J=3.1 Hz) (CDCI,)

112 (3H, d, J=6.3 Hz), 1.33 (3H, d, J=6.3 Hz), 3.00-3.10 (2H. m), 330~
3.38 (1H, m), 3.50-3.58 (1H, m), 3.60 (3H, s), 3.78-3.85 (1H, m), 3.96-
B190 1401 (1H, m), 6.79 (1H, s), 7.81 (2H, d, J=6.3 1z), 8.74 (2H, d, J=6.3 Hz)| 307
(Chaly)

1.11 (3H, d, J=6.3 Hz), 1.34 (3H, d, J=6.3 H2), 2.98-3.10 (ZH, m), 3.30-
3.37 (1H, m), 3.50-3.57 (1H, m), 3.61 (3H, s), 3.79-3.85 (1H, m), 3.96~
B191 401 (1H, m), 745 (iH, s), 8.18 (1H, dd, J=1.6, 47 Hz), 8.91 (1H, ¢| 302
J=5.5 Hz), 9.29 (1H, d, J=1.6 Hz) (CDCl,)

141 (3H, d, J=6.3 Hz), 1.33 (3H, d. J=6.3 Hz), 2.98-3.00 (2H. m), 3.26-
3.34 (1H, m), 3.49-3.56 (1H, m), 3.60 (3H, s), 3.78-3.84 (1H, m), 3.96-
B192 1401 (1H, m), 6.98 (1H, s), 7.96 (1H, dd, J=4.7, 6.3 Hz), 8.55 (1H, 4| 319
J=4.7 Hz), 857 (1H, d, J=3.1 Hz) (CDCly) ‘

117 (3H, d, J=6.3 Hz), 1.26 (3H, d, J=6.3 Hz), 3.30-3.34 (1H, m), 3.51-
B193  [3.60 (5H, m), 3.84-4.00 (3H, m), 6.65 (1H, s), .79 (2H, d, J=6.3 Hz)| 301
8.72 (2H, d, J=6.3 Hz) (CDCly) ’
1.18 (3H, d, J=7.0 Hz), 1.25 (3H, d, J=7.0 Hz), 3.27-3.31 (1H;, m), 3.50-
B194  |3.60 (5H, m), 3.84-4.01 (3H, m), 7.30.(1H, s), 8.14 (1H, d, J=47 H2)| 302
8.88 (1H, d, J=4.7 Hz), 9.28 (1H, s) (CDCI,)

1.17 (3H, d, J=7.0 Hz), 1.25 (3H, d, J=7.0 Hz), 3.25-3.30 (1H, m), 3.50-
. |3.58 (5H, m), 3.82-3.99 (3H, m), 6.83 (1H, s), 7.94 (1H, dd, J=55, 7.0
B195 " Hz), 8.52 (1H, d, J=55 Hz), 8.55 (1H, d, J=3.1 Hz) (CDOI;) 319

1.17 (3H, d, J=6.3 Hz), 1.26 (3H, d, J=6.3 Hz), 3.30-3.34 (1H, m), 3.51-
B196 3.60 (5H, m), 3.84-4.00 (3H, m), 6.65 (1H, s), 7.79 (2H, d, J=6.3 Hz),| 301
8.72 (2H, d, J=6.3 Hz) (CDClIy)

T [1.18 (3H, d, J=7.0 H2), 1.25 (3H, d, J=7.0 H2), 3.27-3.31 (1A, m), 3.52-
B197  |3.60 (5H, m), 3.84-4.01 (3H, m), 7.30 (1H, s), 814 (1H, d, J=47 Hz)| 302
8.88 (1H, d, J=4.7 Hz), 9.28 (1H, s) (CDCl)

117 (3, d, J=1.0 H2), 1.25 (3H, d, J=7.0 Fiz), 3.25-3.30 (1H, m), 3.50-
3.58 (5H, m), 3.82-3.99 (3H, m), 6.83 (1H, s, 7.94 (1H, dd, J=5.5, 7.0
B198 W), 852 (1H, d, J=5.5 Hz), 855 (1H, d, J=3.1 Hz) (CDCL) - 319

1.12 (3H, s), 1.21 (3H, d, J = 6.4 Hz), 1.36 (3H, s), 3.41-3.44 (2H, m),
3.46 (3H, s), 3.64-3.70 (2H, m), 3.94 (1H, dt, J = 7.3, 11.7 Hz), 6.96 (1H, 316
s), 8.23 (1H, dd, J = 1.2, 4.8 Hz), 9.01 (1H, d, J = 5.0 Hz), 9.30 (1H, s)
(DMSO-d6)

1.12 (3H, ), 1.21 (3H, d, J = 6.4 Hz), 1.36 (3H, s), 3.36-3.38 (2H, m),
3.44 (3H, s), 3.64-3.70 (2H, m), 3.94 (1H, dt, J = 7.3, 11.8 Hz), 6.95 (H,
s), 8.23 (1H, dd, J = 1.2, 5.4 Hz), 9.01 (1H, d, J = 5.3 Hz), 9.30 (1H, s)
(DMSO-d6) :

2.81 (1H, dt, J = 3.1, 12.3 Hz), 3.45~3.52 (3H, m), 3.49 (3H, s), 3.69-3.63
(2H, m), 3.84-3.99 (3H, m), 4.07 (1H, dd, J = 2.2, 11.8 Hz), 4.43-4.50
(1H, m), 7.09 (1H, s), 8.22 (1H, dd, J = 1.0, 5.8 Hz), 9.04 (1H, d, J =
5.3Hz), 9.31 (1H, d, J = 1.0 Hz) (DMS0O~d6)

B199

B200 315

B201 316
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n
Conlll%ou d 1H-NMR MS[M+1]
2.80 (1H, dt, J=3.1,12.3 Hz); 3.37-3.50 (2H, m), 3.48 (3H, s), 3.56-3.60
(2H, m), 3.82-3.60 (2H, m), 3.82—-3.97 (3H, m), 4.06 (1H, dd, J = 2.2, 11.7
B202 Hz), 4.38 (1H, t, J = 7.0 Hz), 6.67 (1H, s), 7.95 (1H, dd, J = 5.0, 6.8 Hz), 333
8.61 (1H, d, J = 4.8 Hz), 8.72 (1H, d, J = 3.1Hz) (DMSO-d6)

281 (iH, ot J = 3.2, 123 Hz), 3.03-3.07 (1H. m), 3.54-3.52 (5H. m),
3.59-3.63 (3H, m), 3.84-3.99 (3H, m), 407 (1H, dd, J = 2.2, 11.8 Hz),
4.43-4.50 (1H, m), 7.09 (1H, s), 8.22 (1H, dd, J = 1.2, 5.4 Hz), 9.04 (1H, 16
d, J = 5.1 Hz), 9.31 (1H, s) (DMSO~d6)

280 (iH, dt, J = 32, 124 Hz), 3.37-3.50 (2H, m), 3.56-3.60 2H, m),
3.83-3.97 (3H, m), 406 (1H, dd,-J = 2.1, 11.8 Hz), 438 (1H, t, J = 7.0
Hz), 6.67 (1H, s), 7.95 (1H, dd, J = 5.2, 6.8 Hz), 8.61 (1H, d, J = 5.0 Hz)| 5°°
8.72 (1H, d, J = 3.1Hz) (DMSO~d6)

3.38-3.42 (1, m), 342 (3H, 5), 3.56-3.68 (2H, m), 3.85 (3H, br), 4.20
(1H, br), 4.73 (1H, ddd, J = 5.6, 9.4, 46.0 Hz), 4.90 (1H, dt, J = 8.6, 48.0
Hz), 6.98 (1H, s), 8.24 (1H, d, J = 5.2 Hz), 9.01 (1H, d, J = 5.0 Hz), 9.30] 200
(1H, s) (DMSO~ds)

3.38-3.42 (1H, m), 3.42 (3H, ). 3.55 (1H. dt, J = 2.3, 10.9 H2), 3.83-3.85
, (3H, m), 4.15 (1H, br), 470 (1H, ddd, J = 5.6, 9.5, 45.7 Hz), 4.88 (1H, dt,
B206 |J=8.1, 9.4, 47.6 Hz), 658 (1H, s), 7.99 (1H, dd, J = 5.2, 6.8 Hz), 857 323
(1H, d, J = 5.5 Hz) 8.71 (1H, d, J = 3.1 Hz) (DMSO—-d8)

B203

B204

B205
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Con;j;;ound TH-NMR MSIM+1]

2.01-2.15(1H, m), 2.26-2.37(1H, m), 3.38-3.51(1H, m), 3.46(3H, s),
3.69-3.77(2H, m), 3.88-4.02(2H, m), 6.85(1H, §), 7.25-7.30(1H, m),
7.34-7.41(4H, m), 8.45(2H, d, J=6.3 Hz), 8.90(2H, d, J=6.5
Hz)(DMSO-d86)

D1 333

1.99-2.18(2H, m), 3.40(3H, s), 3.60-3.66(2H, m), 3.80-3.89(2H, m),
D2  |4.20-4.28(1H, m), 4.55(2H, s), 6.61(1H, s), 7.25-7.33(5H, m), 363
7.97(2H, dd, J=1.5, 4.6 Hz), 8.67(2H, dd, J=1.4, 4.6 Hz)(DMSO-d6)

1.71-1.82(2H, m), 1.93-2.09(2H, m), 2.57-2.62(2H, m), 3.38-3.47(2H,
m), 3.43(3H, s), 3.53-3.57(1H, m), 3.60-3.68(1H, m), 3.79-3.90(2H,

D3 m), 4.10-4.18(1H, m), 6.91(1H, s), 7.12-7.16(3H, m), 7.21-7.26(2H, 391
m), 8.56(2H, d, J=6.6 Hz), 8.97(2H, d,J=6.4 Hz) (DMSO-d6)

3.53 (3H, s), 3.64 (4H, m), 4.35 (2H, m), 6.72 (1H, s), 7.07 (2H, m),
D4 7.32 (3H, m), 7.71 (2H, dd, J = 4.8, 1.2 Hz), 8.65 (2H, dd, J = 4.8, 1.2 | 402
Hz) (CDCly)

3.15 (2H, m), 3.35 (2H, dd, J = 9.6, 3.2 Hz), 3.51 (3H, s), 3.59 (4H,
m), 3.93 (2H, dd; J = 10.8, 6.8 Hz), 6.57 (1H, s), 6.61 (2H, d, J = 8.0
Hz), 6.75 (1H, t, J = 8.0 Hz), 7.26 (2H, t, J = 8.0 Hz), 7.79 (2H, dd, J =
4.8, 1.2 Hz), 8.70 (2H, dd, J = 4.8, 1.2 Hz) (CDCl,)

D5 374

3.16 (2H, m), 3.34 (2H, dd, J = 9.8, 3.6 Hz), 3.52 (3H, s), 3.59 (4H,
m), 3.92 (2H, dd, J = 10.9, 7.1 Hz), 6.61 (2H, d, J = 8.0 Hz), 6.75 (1H,

t, J=8.0Hz), 7.21 (1H, s), 7.26 (2H, t, J = 8.0 Hz), 8.14 (1H,d, J = |"
5.0 Hz), 8.84 (1H, d, J = 5.0 Hz), 9.26 (1H, s) (CDCl,)

D6 375

3.15 (2H, m), 3.34 (2H, dd, J = 10.0,.3.6 Hz), 3.52 (3H, s), 3.57 (4H,
m), 3.91 (2H, dd, J = 10.4, 7.2 Hz), 6.61 (2H, d, J = 8.0 Hz), 6.75 (1H,
t,J = 8.0 Hz), 7.26 (2H, t, J = 8.0 Hz), 7.94 (1H, dd, J = 4.4, 3.2 Hz),
8.49 (1H, d, J = 4.4 Hz), 8.53 (1H, d, J = 3.2 Hz) (CDCl,)

D7 392

3.14 (2H, m), 3.29 (2H, m), 3.49 (2H, m), 3.52 (3H, s), 3.56 (2H, m),
3.76 (3H, s), 3.90 (2H, m), 6.57 (1H, s), 6.58 (2H, d, J = 8.8 Hz), 6.86
(2H, d, J =8.8 Hz), 7.78 (2H, dd, J = 4.4, 1.2 Hz), 8.69 (2H, dd, J =
4.4, 1.2 Hz) (CDCly)

D8 404

3.14 (2H, m), 3.28 (2H, m), 3.48 (2H, m), 3.52 (3H, s), 3.55 (2H, m),
3.76 (3H, s), 3.89 (1H, m), 6.60 (2H, d, J = 8.0 Hz), 6.86 (2H, d, J = 405
8.0 Hz), 7.21 (1H, s), 8.14 (1H, d, J = 5.2 Hz), 8.84 (1H, d, J = 5.2

Hz), 9.26 (1H, s) (CDCly)

D9

3.12 (2H, m), 3.27 (2H, m), 3.48 (2H, m), 3.52 (3H, s), 3.54 (2H, m),
3.76 (3H, s), 3.87 (2H, m), 6.58 (2H, d, J = 9.2 Hz), 6.75 (1H, s), 6.86
(2H, d, J = 9.2 Hz), 7.94 (1H, dd,-J = 4.8, 3.2 Hz), 8.49 (1H, d, J = 4.8
Hz), 8.53 (1H, d, J = 3.2 Hz) (CDCL,)

D10 422

3.14 (2H, m), 3.33 (2H, m), 3.51 (3H, s), 3.58 (4H, m), 3.80 (3H, 5),
3.92 (2H, m), 6.15 (1H, t, J = 2.4 Hz), 6.23 (1H, dd, J = 8.2, 2.4 Hz),
6.32 (1H, dd, J = 8.2, 2.4 Hz), 6.57 (1H, s), 7.16 (1H, 1, J = 8.2 Hz),

7.78 (2H, dd, J = 4.4, 1.6 Hz), 8.69 (2H, dd, J = 4.4, 1.6 Hz) (CDCly)

D11 404

3.15 (2H, m), 3.33 (2H, m), 3.52 (3H, s), 3.58 (4H, m), 3.80 (3H, 5),
3.91 (2H, m), 6.16 (1H, t, J = 2.4 Hz), 6.24 (1H, dd, J = 8.2, 2.4 Hz),
6.32 (1H, dd, J = 8.2, 2.4 Hz), 7.16 (1H, t, J = 8.2 Hz), 7.21 (1H, s),
8.13 (1H, d, J = 5.2 Hz), 8.84 (1H, d, J = 5.2 Hz), 9.26 (1H, s) (CDCly)

D12 405

3.13 (2H, m), 3.32 (2H, m), 3.51 (3H, s), 3.56 (4H, m), 3.80 (3H, s),
3.89 (2H, m), 6.15 (1H, t, J = 2.0 Hz), 6.23 (1H, dd, J = 8.2, 2.0 Hz),
6.74 (1H, s), 7.16 (1H, t, J = 8.2 Hz), 7.93 (1H, dd, J = 5.2, 2.8 Hz),
8.49 (1H, d, J = 5.2 Hz), 8.53 (1H, d, J = 2.8 Hz) (CDCl,)

D13 422
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3.07.(2H, m), 3.28 (2H, m), 3.46 (2H, m), 3.53 (2H, m), 3.56 (3H, 5),
D14 |3.80 (2H, m), 3.85 (3H, s), 6.59 (1H, s), 6.79 (1H, m), 6.89 (3H, m), 404
7.80 (2H, d, J = 4.8 Hz), 8.70 (2H, d, J = 4.8 Hz) (CDCly)

3.07 (2H, m), 3.28 (2H, m), 3.48 (2H, m), 3.52 (2H, m), 3.55 (3H, s),
3.79 (2H, m), 3.85 (3H, s), 6.80 (1H, m), 6.92 (3H, m), 7.24 (1H,'s),
B.16 (1H, dd, J = 4.8, 0.8 Hz), 8.85 (1H, d, J = 4.8 Hz), 9.26 (1H, d, J
= 0.8 Hz) (CDCl)

D15 405

3.07 (2H, m), 3.27 (2H, m), 3.45 (2H, m), 3.50 (2H, m), 3.55 (3H, s),
3.78 (2H, m), 3.85 (3H, s), 6.77 (1H, s), 6.79 (1H, m), 6.90 (3H, m),
7.96 (1H, dd, J = 4.8, 3.2 Hz), 8.49 (1H, d, J =4.8 Hz), 8.54 (1H, d, J =
3.2 Hz) (CDCly)

D16 422

2.86(1H, m), 3.49 (3H, s), 3.51-3.569(2H, m), 3.79(1H, m), 3.98(1H,
m), 4.05-4.10(2H, m), 4.24(1H, m), 6.55(1H, s), 6.91(1H, d, J=8.4Hz),
6.96(1H, dd, J=8.0, 6.8Hz), 7.16-7.21 (2H, m), 7.78 (2H, dd, J =4.8,
1.2 Hz), 8.69(2H, dd, J =4.8, 1.2 Hz) (CDCl,)

D17 361

2.86(1H, m), 3.49 (3H, s), 3.49-3.59(2H, m), 3.75(1H, m), 3.97-
4.07(2H, m), 4.23(1H, m), 6.72(1H, s), 6.91(1H, d, J=8.4Hz), 6.96(1H,
m), 7.16-7.26(2H, m), 7.93(1H, dd, J =6.8, 5.2Hz), 8.49(1H, d, J =4.8
Hz) 8.53(1H, d, J =3.2Hz) (CDCl,)

D18 379

1.86-1.93 (1H, m), 2.15-2.21 (1H, m), 3.42-3.51 (2H, m), 3.50 (3H, s),
D19 |3.65-3.81 (3H, m), 3.86 (2H, d, J=5.1Hz), 6.53 (1H, s), 7.24-7.34 (5H, | 362
m), 7.80 (2H, d, J = 6.0Hz), 8.69 (2H, d, J =6.0Hz) (CDCl,) .

1.87-1.93 (1H, m), 2.15-2.21 (1H, m), 3.41-3.55 (2H, m), 3.49 (3H, s),
3.46-3.81 (3H, m), 3.86 (2H, d, J=5.4Hz), 7.16 (1H, s), 7.26-7.34 (5H,
D20 |m), 814 (1H, dd, J = 5.4Hz and 1.5Hz), 8.84 (1H, d, J=56.1Hz), 926 | 363
(1H, d, J=0.9Hz) (CDCl,)

1.86-1.92 (1H, m), 2.14-2.18 (1H, m), 3.39-3.54 (2H, m), 3.48 (3H, s),
3.65-3.81 (3H, m), 3.85 (2H, d, J=5.7Hz), 6.70 (1H, s), 7.24-7.39 (5H,
D21 |m), 7.95 (1H, dd, J=5.1Hz and 6.6Hz), 8.49 (1H, d, J = 5.1Hz), 8.53 380
(1H, d, J =3.0Hz) (CDCly)

1.70 (2H, br.s), 1.81-1.83 (1H, m), 2.18-2.20 (1H, m), 3.33-3.36 (1H,
m), 3.52 (3H, s), 3.66-3.86 (4H, m), 7.17 (1H, s), 8.16 (1H, dd, J =
5.4Hz and 1.5Hz), 8.84 (1H, d, J =5.1Hz), 9.26 (1H, d, J=1.2Hz) . -
(CDCl)

D22 273

2.21-2.25 (1H, m), 2.36-2.42 (1H, m), 3.53 (3H, s), 3.71-3.81 (2H, m),
3.81 (2H, d, J=3.0Hz), 4.78 (1H, dd, J = 5.4Hz and 5.1Hz), 6.94 (1H,
br.d, J=6.0Hz), 7.14 (1H, s), 7.26-7.35 (2H, m), 7.44 (1H, dd, J'

D23 =7.2Hz and 7.2Hz), 7.73 (2H, dd, J=7.3Hz and 1.5Hz), 8.09 (1H, dd, J| 377
=5.4Hz and 1.5Hz), 8.79 (1H, d, J =5.1Hz), 9.19 (1H, d, J=1.2Hz)
(CDCly)

2.04-2.07 (1H, m), 2.31-2.35 (1H, m), 3.53 (3H, s), 3.59 (1H, dd,
J=11.1Hz and 4.2Hz), 3.70-3.83 (3H, m), 3.96 (1H, dd, J=11.1Hz ans
D24  |5.4Hz), 4.13 (1H, m), 6.55-6.59 (2H, m), 6.92 (2H, dd, J =5.7Hzand | 367
6.0Hz), 7.20 (1H, s), 8.12 (1H, dd, J =5.4Hz and 1.5Hz), 8.84 (1H, d,
J=5.4Hz), 9.27 (1H, d, J=1.5Hz) (CDCly)
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1.88-1.92 (1H, m), 2.14-2.19 (1H, m), 3.40-3.51 (2H, m), 3.48 (3H, s),
3.62-3.85 (3H, m), 3.90 (2H, d, J=13.2Hz), 6.71 (1H, ), 7.29-7.37

D25  |(BH,m), 7.96 (1H, dd, J = 6.6Hz and 5.1Hz), 8.48 (1H, d, J =5.1Hz), | 380
8.53 (1H, d, J=3.3Hz) (CDCly)

v

1.88-1.92 (1H, m), 2.14-2.19 (1H, m), 3.42-3.51 (2H, m), 3.48 (3H, s),
D26  |3.62-3.85 (3H, m), 3.86 (2H, d, J=13.2Hz), 6.52 (1H, s), 7.28-7.37 362
(5H, m), 7.79 (2H, d, J = 6.0Hz), 8.69 (2H, d, J =6.0Hz) (CDCly)

1.87-1.93 (1H, m), 2.04-2.22 (1H, m), 3.41-3.52 (2H, m), 3.49 (3H, s),

3.65-3.81 (3H, m), 3.86 (2H, d,"J=13.2Hz), 7.16 (1H, §), 7.22-7.40

D27  |(5H, m), 8.18 (1H, dd, J = 5.4Hz and 1.5Hz), 8.84 (1H, d, J =5.1Hz), | 363
- 19.26 (1H, d, J=0.9Hz) (CDCl;)

1.54 (2H, br.s), 1.78-1.84 (1H, m), 2.15-2.21 (1H, m), 3.32-3.35 (1H,
D28  |m), 3.52 (3H, s), 3.68-3.87 (4H, m), 6.71 (1H, s), 7.98 (1H, dd, 290
J=5.1Hz and 6.6Hz), 8.49 (1H, d, J = 5.1Hz), 8.53 (1H, d, J =3.0Hz)

1.76 (2H, br.s), 1.79-1.85 (1H, m), 2.17-2.20 (1H, m), 3.31-3.35 (1H,
m), 3.53 (3H, s), 3.70-3.86 (4H, m), 7.17 (1H, s), 8.16 (1H, dd, J =
5.4Hz and 1.5Hz), 8.84 (1H, d, J =5.1Hz), 9.26 (1H, d, J=1.2Hz)
(CDCly)

D29 273

2.05-2.09 (1H, m), 2.32-2.37 (1H, m), 3.53 (3H, s), 3.57 (1H, dd,
J=11.1Hz and 4.2Hz), 3.72-3.79 (3H, m), 3.96 (1H, dd, J=11.1Hz ans
D30  [5.4Hz), 4.21 (1H, m), 6.55-6.59 (2H, m), 6.92 (2H, dd, J =5.7Hzand | 367
6.0Hz), 7.20 (1H, s), 8.12 (1H, dd, J =5.4Hz and 1.5Hz), 8.85 (1H, d,
J=5.4Hz), 9.27 (1H, d, J=1.5Hz) (CDCl,)

2.05-2.09 (1H, m), 2.32-2.37 (1H, m), 3.52 (3H, s), 3.57 (1H, dd,

h J=11.1Hz and 4.2Hz), 3.71-3.82 (3H, m), 3.97 (1H, dd, J=11.1Hz ans | .
D31  |5.4Hz), 4.21 (1H, m), 6.54-6.59 (2H, m), 6.57 (1H, s), .92 (2H, dd, J | 366
= 5.7Hz and 6.0Hz), 7.79 (2H, d, J =6.0Hz), 8.70 (2H, d, J=6.0Hz)
(CDCl,)

1.33 (2H, br.s), 1.70-1.84 (1H, m), 2.16-2.22 (1H, m), 3.40-3.48 (1H,
D32.  |m), 3.52 (3H, s), 3.70-3.85 (4H, m), 6.54 (1H, s), 7.81 (2H, d, J-= 272
6.0Hz), 8.69 (2H, d, J =6.0Hz) (CDCl,)

2.08-2.14 (1H, m), 2.33-2.39 (1H, m), 3.53 (3H, s), 3.65 (1H, dd,

J=10.8Hz and 3.6Hz), 3.72-3.75 (2H, m), 3.99 (1H, dd, J=11.1Hz and. 566

D33 15.7Hz), 4.14-4.19 (2H, m), 6.58 (1H, 5), 6.69-6.77 (2H, m), 6.96-7.03
(2H, m), 7.80 (2H, d, J =6:0Hz), 8.70 (2H, d, J=6.0Hz) (CDCl)
2.07-2.11 (1H, m), 2.32-2.38 (1H, m), 3.53 (3H, s), 3.60 (1H, dd,
D34 |/=114Hzand 36Hz), 3.70-380 (2H, m), 3.97 (1H, dd, J=108Hzand |

5.4Hz), 4.30-4.20 (2H, m), 6.30-6.40 (3H, m), 6.58 (1H, s), 7.09-7.15
(1H, m), 7.78 (2H, d, J =6.0Hz), 8.70 (2H, d, J=6.0Hz) (CDCls)

2.08-2.15 (1H, m), 2.322.38 (1H, m), 3.53 (3H, s), 3.64 (1H, dd,
J=11.4Hz and 4.8Hz), 3.72-3.84 (3H, m), 3.78 (3H, s), 3.97 (1H, dd,
D35  |J=11.1Hz and 5.4Hz), 4.18 (1H, m), 4.46 (1H, d, J=6.9Hz), 6.57 (1H, | 378
5), 6.65 (1H, d, J=7.2Hz), 6.73-6.80 (2H, m), 6.89 (1H, t, J=7.2Hz),
7.80 (2H, d, J =6.0Hz), 8.70 (2H, d, J=6.0Hz) (CDCly)
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2.04:2.10 (1H, m), 2.31-2.36 (1H, m), 3.52 (3H, s), 3.58 (1H, dd,
J=11.1Hz and 4.2Hz), 3.70-3.99 (4H, m), 3.78 (3H, s), 4.16 (1H, m),
D36  [6.18 (1H, d, J=2.0Hz), 6.25 (1H, dd, J=9.8Hz and 1.9Hz), 6.34 (1H, 378
dd, J=8.2Hz and 2.0Hz), 6.56 (1H, s), 7.11 (1H, dd, J=8.1Hz and '
8.2Hz), 7.78 (2H, d, J =6.0Hz), 8.70 (2H, d, J=6.0Hz) (CDCl;) -

1.32 (3H, d, J=6.0Hz), 1.61-1.85 (2H, m), 2.00-2.05 (1H, m), 2.23-
2.27 (1H, m), 3.32(1H, t, J=9.3Hz), 3.48 (3H, s), 3.71 (1H, td, J=9.6Hz

D37 and 3.6Hz), 4.42 (1H, td, J=5.9Hz and 6.3Hz), 6.56 (1H, s), 7.80 (2H, | 271
d, J = 6.4Hz), 8.70 (2H, d, J =6.0Hz) (CDCl;)
1.31 (30, d, J=6.0Mz), 1.62-1.85 (2H, m), 2.01-2.05 (1H, m), 2.24-
2.28 (1H, m), 3.21 (1H, t, J=0.3Hz), 3.49 (3H, s). 3.69 (1H, td, 27o

D38 | =0.6Hz and 3.6Hz), 4.41 (1H, td, J=5.9Hz and 6.3Hz), 7.20 (1H, s),

8.14 (1H, d, J = 5.4Hz), 8.86 (1H, d, J =5.1Hz), 9.27 (1H, s) (CDCl,)

1.30 (3H, d, J=6.0Hz), 1.61-1.71 (2H, m), 2.00-2.05 (1H, m), 2.21-
2.26 (1H, m), 3.32 (1H, t, J=9.3Hz), 3.49 (3H, s), 3.71 (1H, 1d,
D39  |J=9.6Hzand 3.6Hz), 4.36 (1H, td, J=5.9Hz and 6.3Hz), 6.73 (1H, d, 289
J=0.9Hz), 7.94 (1H, dd, J=5.4Hz), 8.50 (1H, dd, J =0.9Hz and 5.1Hz),
8.54 (1H, s) (CDCly)

2.10-2.15 (1H, m), 2.34-2.40 (1H, m), 3.55 (3H, s), 3.65 (1H, dd,

J=10.8Hz and 3.6Hz), 3.72-3.83 (2H, m), 3.97 (1H, dd, J=11.1Hz and

D40  |5.7Hz), 4.16-4.20 (2H, m), 6.69-6.77 (2H, m), 6.96-7.03 (2H, m), 7.22| 367
(1H, s), 8.13 (1H, d, J = 5.4Hz), 8.86 (1H, d, J =5.1Hz), 9.27 (1H, s)

(CDCl,) :

2.08-2.15 (1H, m), 2.32-2.38 (1H, m), 3.54 (3H, s), 3.64 (1H, dd,
J=11.4Hz and 4.8Hz), 3.72-3.84 (3H, m), 3.78 (3H, s), 3.97 (1H, dd,
D41 |J=11.1Hz and 5.4Hz), 4.19 (1H, m), 4.46 (1H, d, J=6.9Hz), 6.65 (1H, | 379
- |d, J=7.2Hz), 6.72-6.80 (2H, m), 6.89 (1H, t, J=7.2Hz), 7.20 (1H, s),
8.15 (1H, d, J = 5.4Hz), 8.85 (1H, d, J =5.1Hz), 9.27 (1H, s) (CDCly)

2.04-2.11 (1H, m), 2.31-2.37 (1H, m), 3.53 (3H, s), 3.59 (1H, dd,
J=11.1Hz and 4.2Hz), 3.70-3.99 (4H, m), 3.78 (3H, s), 4.17 (1H, m),
D42 |6.18 (1H, d, J=2.0Hz), 6.24 (1H, dd, J=9.8Hz and 1.9Hz), 6.33 (1H, 379
dd, J=8.2Hz and 2.0Hz), 7.11 (1H, dd, J=8.1Hz and 8.2Hz), 7.20 (1H,
s), 8.14 (1H, d, J = 5.4Hz), 8.86 (1H, d, J =5.1Hz), 9.27 (1H, s)

2.04-2.08 (1H, m), 2.30-2.36 (1H, m), 3.53 (3H, s), 3.56 (1H, dd,
J=11.1Hz and 4.2Hz), 3.72-3.79 (3H, m), 3.76 (3H, s), 3.96 (1H, dd,
J=11.1Hz ans 5.4Hz), 4.12 (1H, m), 6.60 (2H, d, J =9.0Hz), 6.80 (2H,
d, J =9.0Hz), 7.20 (1H, s), 8.12 (1H, d, J = 5.4Hz), .8.86 (1H, d, J 379
=5.1Hz), 9.27 (1H, s) (CDCL,)

D43

2.02-2.11 (1H, m), 2.32-2.38 (1H, m), 3.53 (3H, s), 3.57 (1H, dd,
J=11.4Hz and 3.9Hz), 3.72-3.87 (3H, m), 3.98 (1H, dd, J=10.9Hz and
D44 |5.6Hz), 4.20 (1H, m), 6.57 (1H, s), 6.63 (2H, d, J =8.2Hz), 6.77 (2H, 348
dd, J =7.40Hz and 7.4Hz), 7.21 (2H, dd, J=8.1Hz and 7.6Hz), 7.79
(2H, d, J =5.8Hz), 8.70 (2H, d, J=5.8Hz) (CDCl,)

2.07-2.12 (1H, m), 2.33-2.39 (1H, m), 3.54 (3H, s), 3.60 (1H, dd,
J=11.4Hz and 3.9Hz), 3.72-3.86 (3H, m), 3.97 (1H, dd, J=10.9Hz and
D45 5.6Hz), 4.20 (1H, m), 6.63 (2H, d, J =8.2Hz), 6.78 (1H, dd, J =7.4Hz 349
and 7.4Hz), 7.21 (2H, dd, J=8.1Hz and 7.6Hz), 7.24 (1H, s), 8.13 (1H,
d, J = 5.4Hz), 8.86 (1H, d, J =5.1Hz), 9.27 (1H, s) (CDCl,)
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2.08-2.14 (1H, m), 2.32-2.38 (1H, m), 3.53 (3H, s), 3.64 (1H, dd,
J=11.4Hz and 4.8Hz), 3.72-3.84 (3H, m), 3.78 (3H, s), 3.95 (1H, dd,
D46 |J=11.1Hz and 5.4Hz), 4.19 (1H, m), 6.65 (1H, d, J=7.2Hz), 6.72-6.80 | 396
(3H, m), 6.90 (1H, t, J=7.2Hz), 7.96 (1H, dd, J=5.1Hz and 6.6Hz), ’
8.50 (1H, d, J=5.4Hz), 8.54 (1H, d, J=3.0Hz) (CDCl,) .

2.05-2.15 (2H, m), 2.78 (1H, m), 3.48-3.63 (2H, m), 3.563 (3H, s), 3.87
(1H, dd, J=11.4Hz and 4.20Hz), 4.00 (1H, dd, J=18.3Hz and 8.4Hz),
4.63 (1H, br.s), 6.52 (1H, s), 7.76 (2H, d, J = 6.0Hz), 8.66 (2H, d, J
=6.0Hz) (CDCl)

D47 273

2.082.15 (2H, m), 3.08 (1H, m), 3.55-3.62 (2H, m), 3.51 (3H, s), 3.85 B
|(H, dd, J=11.4Hz and 4.20Hz), 3.98 (1H, dd, J=18.3Hz and 8.4Hz), | .,

4.83 (1H, br.s), 7.10 (1H, s), 8.09 (1H, d, J = 5.2Hz), 8.78 (1H, d, J
=5.2Hz), 9.21 (1H, s) (CDCly)

D48

2.07-2.13 (2H, m), 2.46 (1H, m), 3.53 (3H, s), 3.56-3.61 (2H, m), 3.84
(1H, dd, J=11.7Hz and 4.2Hz), 3.92-4.17 (1H, m), 4.62 (1H, br.s),
6.95 (1H, s), 7.95 (1H, dd, J=6.6Hz and 5.1Hz), 8.46 (1H, dd, J
=5.1Hz and 0.9Hz), 8.51 (1H,.d, J=3.0Hz) (CDCl,)

D49 291

2.05-2.15 (2H, m), 2.78 (1H, m), 3.48-3.63 (2H, m), 3.53 (3H, s), 3.87
(1H, dd, J=11.4Hz and 4.20Hz), 4.00 (1H, dd, J=18.3Hz and 8.4Hz),
4.63 (1H, br.s), 6.52 (1H, s), 7.76 (2H, d, J = 6.0Hz), 8.66 (2H, d, J
=6.0Hz) (CDCl,)

D50 273

2.08-2.15 (2H, m), 3.08 (1H, m), 3.55-3.62 (2H, m), 3.51 (3H, s), 3.85 |
(1H, dd, J=11.4Hz and 4.20Hz), 3.98 (1H, dd, J=18.3Hz and 8.4Hz),
4.63 (1H, br.s), 7.10 (1H, s), 8.09 (1H, d, J = 5.2Hz), 8.78 (1H, d, J
=5.2Hz), 9.21 (1H, s) (CDCly)

D51 274

2.07-2.13 (2H, m), 2.46 (1H, m), 3.53 (3H, s), 3.56-3.61 (2H, m), 3.84
(1H, dd, J=11.7Hz and 4.2Hz), 3.92-4.17 (1H, m), 4.62 (1H, br.s),
6.95 (1H, s), 7.95 (1H, dd, J=6.6Hz and 5.1Hz), 8.46 (1H, dd, J
=5.1Hz and 0.9Hz), 8.51 (1H, d, J=3.0Hz) (CDCly)

D52 291

1.34(3H, d, J=6.0Hz), 1,65(1H, m), 1.86(1H, m), 2.03(1H, m),
2.25(1H, m), 3.33(1H, m), 3.52(3H, s), 3.72(1H, ddd, J=10.5, 10.5,
3.3Hz), 4.44(1H, m), 7.43(1H, s), 7.50-7.52(3H, m), 8.02(1H, d, 348

D53
" |J=5.4Hz), 8.56(1H, dd, J=5.7, 2.1Hz), 8.93(1H, d, J=4.8Hz)(CDCls).

1.32 (3H, d, J = 6.0 Hz), 1.61-1.63 (1H, m), 1.68-1.70 (1H, m), 1.83-
1.85 (1H; m), 1.96-2.05 (1H, m), 3.32 (1H, t, J = 8.8 Hz), 3.49 (3H, s),
D54  [3.70 (1H, dt, J = 6.3, 10.1 Hz), 4.41 (1H, dt, J = 4.7, 11.5 Hz), 6.56| 271
(1H, s), 7.80 (2H, d, J = 6.0 Hz), 8.70 (2H, d, J = 6:0 Hz) (CDCly)

1.32 (3H, d, J = 6.0 Hz), 1.61-1.63 (1H, m), 1.68-1.70 (1H, m), 1.83-
1.85 (1H, m), 1.96-2.05 (1H, m), 3.32 (1H, t, J = 8.8 Hz), 3.49 (3H, s),
D55  |3.70 (1H, dt, J = 6.3, 10.1 Hz), 4.41 (1H, dt, J = 4.7, 11.5 Hz), 7.20| 272
(1H, s), 8.14 (1H, d, J = 5.4 Hz), 8.85 (1H, d, J = 5.1 Hz), 9.27 (1H,s)
(CDCl,)

1.32 (3H, d, J = 6.0 Hz), 1.61-1.63 (1H, m), 1.68-1.70 (1H, m), 1.83-
1.85 (1H, m), 1.96-2.05 (1H, m), 3.32 (1H, t, J = 8.8 Hz), 3.49 (3H, s),
D56 |3.70 (1H, dt, J = 6.3, 10.1 Hz), 4.41 (1H, dt, J = 4.7, 11.5 Hz), 7.27| 289
(1H, s), 7.95 (1H, dd, J = 6.3, 5.1 Hz), 8.50 (1H, d, J = 5.1Hz), 8.54
(1H, d, J = 3.3 Hz) (CDCly)
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1.34(3H, d, J=6.0 Hz), 1.65-2.28(4H, m), 3.33(1H, m), 3.52(3H, s),
D57  |3.71(1H, m), 4.44(1H, m), 7.43(1H, s), 7.51(3H, m), 8.02(1H, d,| 347
J=5.1 Hz), 8.56(2H, m), 8.93(1H, d, J=5.1 Hz) (CDCl,)

2.08 (1H, dt, J = 12.8, 5.5 Hz), 2.34 (1H, dt, J = 12.8, 5.5 Hz), 3.53
(3H, s), 3.71-3.80 (2H, m), 3.88 1H, d, J = 6.3 Hz), 3.97 (1H, dd, J =
D58  |10.9, 5.6 Hz), 4.20 (1H, m), 6.64 (2H, d, J = 8.0 Hz), 6.77 (1H, dd, J =| 349
7.2, 7.4 Hz), 7.19-7.26 (3H, m), 8.12 (1H, d, J = 5.2 Hz), 8.84 (1H, d,
J = 5.1 Hz), 9.26 (1H, s) (CDCly)

212 (1H, dt, J = 12.8, 5.5 Hz), 2.38 (1H, dt, J = 12.8, 5.5 Hz), 3.55
(3H, ), 3.64-3.80 (3H, m), 3.97 (1H, dd, J = 11.1, 5.7 Hz), 4.18 (1H,
D59  |m), 6.69-6.77 (2H, m), 6.96-7.07 (2H, m), 7.21 (1H, s), 8.13 (1H, dd,| 367

- |J=5.1,1.2Hz), 8.85 (1H, d, J = 5.1 Hz), 9.27 (1H, s) (CDCl,)

2.09 (1H, dt, J = 12.8, 5.5 Hz), 2.38 (1H, dt, J = 12.8, 5.5 Hz), 3.53
(3H, s), 3.59-3.84 (3H, m), 3.98 (1H, dd, J = 11.1, 5.7 Hz), 4.15 (2H,
D60 |m), 6.31-6.47 (2H, m), 7.09-7.17 (2H, m), 7.21 (1H, s), 8.12 (1H, dd,| 367
J=5.1,1.2Hz), 8.85 (1H, d, J'= 5.1 Hz), 9.26 (1H, s) (CDCl,)

212 (1H, dt, J = 12.8, 5.5 Hz), 2.36 (1H, dt, J = 12.8, 5.5 Hz), 3.54
(3H, s), 3.64-3.82 (3H, m), 3.78 (3H, s), 3.83 (1H, dd, J = 11.1, 5.4
Hz), 4.18 (1H, dd, J = 5.4, 10.8 Hz), 4.46 (1H, d, J = 6.6 Hz), 6.65|
(1H, d, J = 7.8 Hz), 6.70-6.80 (2H, m), 6.90 (1H, dd, J = 7.5, 7.5 Hz),| 39
7.20 (1H, s), 8.14 (1H, d, J = 5.1 Hz), 8.84 (1H, d, J = 4.8 Hz), 9.27
(1H, ) (CDCly) : :

D61

2.08 (1H, dt, J = 12.8, 5.5 Hz), 2.35 (1H, dt, J = 12.8, 5.5 Hz), 3.35
(3H, ), 3.59 (1H, dd, J = 10.9, 4.0 Hz), 3.72-3.82 (2H, m), 3.77 (3H,
s), 3.90-3.99 (2H, m), 4.19 (1H, m), 6.19 (1H, s), 6.24 (1H, dd, J =|
9.8, 1.8 Hz), 6.33 (1H, dd, J = 8.1, 1.9'Hz), 7.11 (1H, dd, J = 8.0, 379
8.1Hz), 7.19 (1H, s), 8.11 (1H, d, J = 5.2 Hz), 8.84 (1H, d, J = 5.1 Hz),
9.20 (1H, s) (CDCl,)

D62

2.04 (1H, dt, 4 = 12.8, 5.5 Hz), 2.32 (1H, dt, J = 12.8, 5.5 Hz), 3.53
(3H, s), 3.58-3.93 (5H, m), 3.76 (3H, 5), 4.19 (1H, m), 6.66 (2H, dd, J
= 6.8 Hz), 6.81 (2H, d, J = 6.8 Hz), 7.19 (1H, s), 8.12 (1H, d, J = 52| 379
Hz), 8.84 (1H, d, J = 5.1 Hz), 9.27 (1H, s) (CDCly) :

D63

2.08 (1H, dt, J = 12.8, 5.5 Hz), 2.34 (1H, dt, J = 12.8, 5.5 Hz), 3.52
(3H, s), 3.60 (1H, dd, J = 11.0, 4.2 Hz), 3.74-3.88 (3H, m), 3.98 (1H,
D64  |dd,J=11.0,5.3 Hz), 4.19 (2H, m), 6.56 (1H, s), 6.67 (2H, dd, J=7.4,| 348
7.4 Hz), 7.21 (2H, dd, J = 8.0, 7.6 Hz), 7.79 (2H, d, J = 5.9 Hz), 8.70
(2H, d, J = 6.0 Hz) (CDCly) ‘

210 (1H, dt, J = 12.9, 5.4 Hz), 2.37 (1H, dt, J = 12.9, 5.4 Hz), 3.53
(3H, s), 3.65 (1H, dd, J = 11.1, 3.9 Hz), 3.72-3.83 (2H, m), 3.99 (1H,
D65  |dd, J = 10.7, 5.3 Hz), 4.14-4.20 (2H, m), 6.58 (1H, m), 6.69-6.77 (2H,| 366
m), 6.96-7.07 (2H, m), 7.79 (2H, d, J = 6.0 Hz), 8.70 (2H, d, J = 5.7
Hz) (CDCl,)

2.08 (1H, dt, J = 12.9, 5.4 Hz), 2.35 (1H, dt, J = 12.9, 5.4 Hz), 3.53
(3H, s), 3.65 (1H, dd, J = 11.1, 3.9 Hz), 3.70-3.83 (2H, m), 3.99 (1H,
D66  |dd, J =10.7, 5.3 Hz), 4.07-4.14 (2H, m), 6.30-6.45 (3H, m), 6.58 (1H,| 366
s), 7.12 (1H, dd, J = 8.0, 15.0 Hz), 7.79 (2H, d, J = 6.0 Hz), 8.70 (2H,
d, J = 5.7 Hz) (CDCl,)
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2.06 (1H, dt, J = 12.9, 5.4 Hz), 2.35 (1H, dt, J = 12.9, 5.4 Hz), 3.53
(3H, s), 3.85 (1H, dd, J = 11.1, 3.9 Hz), 3.72-3.84 (3H, m), 3.99 (1H,
D67  |dd, J =10.7, 5.3 Hz), 4.12 (1H, m), 6.54-6.59 (3H, m), 6.93 (2H, dd, J| 366
= 9.0, 8.4 Hz), 7.79 (2H, d, J = 6.0 Hz), 8.70 (2H, d, J = 5.7 Hz)|
(CDCly) ‘

2.12 (1H, dt, J = 12.8, 5.5 Hz), 2.35 (1H, dt, J = 12.8, 5.5 Hz), 3.54
(3H, s), 3.63-3.83 (3H, m), 3.77 (3H, s), 3.97 (1H, dd, J = 11.1, 5.4
D68 |Hz), 4.17 (1H, m), 4.47 (1H, d, J = 6.3 Hz), .56 (1H, s), 6.64 (1H, d,| 378
J = 7.5 Hz), 6.70-6.80 (2H, m), 6.89 (1H, dd, J = 7.0, 7.5 Hz), 7.79
(2H, d, J = 6.1 Hz), 8.70 (1H, d, J = 5.9 Hz) (CDCl,)

242 (1H, dt, J = 12.8, 5.5 Hz), 2.36 (1H, dt, J = 12.8, 5.5 Hz), 3.54
(3H, s), 3.64-3.82 (3H, m), 3.78 (3H, s), 3.97 (1H, dd, J = 11.1, 5.4
Hz), 4.18 (1H, dd, J = 10.8, 5.4 Hz), 4.46 (1H, d, J = 6.6 Hz), 6.17

DB9  |(1H, m), 6.24 (1H, dd, J = 7.9, 1.9 Hz), 6.34 (1H, dd, J = 8.1, 2.1 Hz),| '8
6.57 (1H, s), 7.11 (1H, dd, J = 8.0, 8.2 Hz), 7.79 (2H, d, J = 6.1 Hz),
8.70 (1H, d, J = 5.9 Hz) (CDCl,)
2.03 (1H, dt, J = 12.8, 5.5 Hz), 2.36 (1H, dt, J = 12.8, 5.5 Hz), 3.52

7o |(BH: S), 351-3.50 (2H, m), 3.70-3.64 (2H, m), 3.76 (3H, 5), 6.56 (1H,

s), 6.60 (2H, dd. J = 6.8 Hz), 6.81 (2H, d, J = 6.8 Hz), 7.79 (2H, d, J=| /8
6.1 Hz), 8.70 (2H, d, J = 5.9 Hz) (CDCly)

‘ 2.01-2.11 (1H, m), 2.29-2.40 (2H, m), 2.49 (1H, m), 3.49 (1H, m),).
D71 |3.56 (3H, ), 3.79 (1H, q, J = 7.7 Hz), 5.08 (1H, t, J = 7.1 Hz), 6.64| 282
(1H, s), 7.81 (2H, d, J = 5.8 Hz), 8.71 (2H, d, J = 5.7 Hz) (CDCly)

2.012.11 (1H, m), 2.29-2.40 (2H, m), 2.49 (1H, m), 3.49 (1H, m),
3.56 (3H, s), 3.79 (1H, q, J = 7.7 Hz), 5.08 (1H, t, J = 7.1 Hz), 7.30

D72 \(1H, s), 8.20 (1H, d, J = 5.4 Hz), 8.89 (1H, d, J = 5.1 Hz), 9.28 (1H, )| 253
(CDCly)
201211 (1H, m), 2.29-2.40 (2H, m), 2.48 (1H, m), 3.49 (1H, m),

73 |3:56 (3H, S), 879 (1H, g, 4 = 7.7 Hz), 5.08 (1H, , J = 7.1 He), 6.83

(1H, ), 8.00 (1H, dd, J = 5.4, 6.6 Hz), 8.53 (1H, s), 8.55 (1H, d, J =| 300
3.6 Hz) (CDCly)

, 5.012.11 (1H, m), 2.29-2.40 (2H, m), 2.49 (1H, m), 3.49 (1H, m),
D74  |3.56 (3H, s), 3.79 (1H, g, J = 7.7 Hz), 5.08 (1H, t, J = 7.1 Hz), 6.64] 282
‘ (1H, s), 7.81(2H, d, J = 5.8 Hz), 8.71 (2H, d, J = 5.7 Hz) (CDCl) A

2.01-2.11 (1H, m), 2.29-2.40 (2H, m), 2.49 (1H, m), 3.49 (1H, m),
3.56 (3H, ), 3.79 (1H, q, J = 7.7 Hz), 5.08 (1H, £, J = 7.1 Hz), 7.30
(1H, s), 8.20 (1H, d, J = 5.4 Hz), 8.89 (1H, d, J = 5.1 Hz), 9.28 (1H, s)| 283
(CDCly)

D75

2.012.11 (1H, m), 2.29-2.40 (2H, m), 2.49 (1H, m), 3.49 (1H, m),
3.56 (3H, ), 3.79 (1H, g, J = 7.7 Hz), 5.08 (1H, t, J = 7.1 Hz), 6.83
(1H, s), 8.00 (1H, dd, J = 5.4, 6.6 Hz), 8.53 (1H, s), 8.55 (1H, d, J =| 300
3.6 Hz) (CDCly)

D76

1.83-1.88 (2H, m), 2.07 (1H, m), 2.23 (1H, m), 3.06 (1H, t, J = 5.4
Hz), 3.41 (1H, dd, J = 7.2, 9.9 Hz), 3.50 (3H, s), 3.70-3.79 (2H, m),
3.86-3.91 (1H, m), 4.71 (1H, m), 6.53 (1H, s), 7.74 (2H, d, J = 6.3] 287
Hz), 8.69 (2H, d, J = 6.3 Hz) (CDCl)

D77
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1.83-1.88 (2H, m), 2.07 (14, m), 2.23 (1H, m), 3.06 (1H, §, J = 5.4
Hz), 3.41 (1H, dd, J = 7.2, 9.9 Hz), 3.50 (3H, s), 3.70-3.79 (2H, m),
D78 13.86-3.91 (1H, m), 4.71 (1H, m), 7.1 (1H, s), 8.02 (1H, d, J = 4.5| 288

Hz), 8.86 (1H, d, J = 4.5 Hz), 9.29 (1H, s) (CDCl,) ‘

1.83-1.88 (2H, m), 2.07 (1H, m), 2.23 (1H, m), 2.73 (1H, §, J'= 5.5
Hz), 3.41 (1H, dd, J = 7.2, 7.9 Hz), 3.50 (3H, s), 3.70-3.79 (2H, m),
D79 13.86-3.91 (1H, m), 4.71 (1H; m), 6.67 (1H, s). 7.83 (1H. dd, J = 6.3| 305
5.1 Hz), 8.50 (1H, d, J = 5.1 Hz), 8.54 (1H, d, J = 3.6 Hz) (CDCl,)

1.87-1.89 (2H, m), 2.09 (1H, m), 2.27 (1H, m), 3.32 (1H, d, J = 10.9
Hz), 3.49 (3H, s), 3.70 (3H, s), 3.71 (1H, m), 4.34 (2H, m), 4.85 (1H,
D8O Im) '7.23 (1H, ), 8.15 (1H, d, J = 4.7 Hz), 8.86 (1H, d, J = 4.8 Hz)| 302
- |9.27 (1H, s) (CDCly)

1.75-1.88 (2H, m), 2.03 (1H, m), 2.28 (1H, m), 3.49 (3H, s), 3.68 (1H,
dd, J = 16.0, 7.2 Hz), 3.80 (1H, dd, J = 15.8, 9.2 Hz), 4.59 (1H, dd, J
= 8.9, 6.9 Hz), 6.63 (1H, s), 7.00 (1H, br.s), 7.51 (1H, br.s), 7.97 (2H,
d, J = 6.2 Hz), 8.64 (2H, d, J = 6.2 Hz) (DMSO-d6)

D81 300

1.75-1.88 (2H, m), 2.03 (1H, m), 2.28 (1H, m), 3.49 (3H, s), 3.68 (1H,
dd, J = 16.0, 7.2 Hz), 3.80 (1H, dd, J = 15.8, 9.2 Hz), 4.59 (1H, dd, J
D82  |=8.9, 6.9 Hz), 6.82 (1H, s), 7.00 (1H, br.s), 7.54 (1H, br.s), 8.21 (1H,| 301
d, J = 5.2 Hz), 8.97 (1H, d, J = 5.2 Hz), 9.27 (1H, s) (DMSO-d8)

1.75-1.88 (2H, m), 2.01 (1H, m), 2.27 (1H, m), 3.47 (3H, s), 3.68 (1H,
dd, J = 16.0, 7.2 Hz), 3.80 (1H, dd, J = 15.8, 9.2 Hz), 4.59 (1H, dd, J

D83  |=8.9, 6.9 Hz), 6.43 (1H, s), 7.00 (1H, br.s), 7.48 (1H, br.s), 8.03 (1H,| 318
dd, J = 6.6, 5.1 Hz), 8.52 (1H, d, J = 5.1 Hz), 8.67 (1H, d, J = 3.3 Hz)
(DMSO-d8)

1.92-2.11 (3H, m), 2.35 (1H, m), 3.38 (1H, dd, J = 8.1, 9.0 Hz), 3.44
(3H, s), 3.69 (1H, dd, J = 6.0, 9.4 Hz), 4.07 (1H, dd, J = 9.9, 5.7 Hz),
D84  |4.17 (1H, dd, J = 9.9, 3.6 Hz), 4.91 (1H, m), 6.56 (1H, s), 6.78-6.94| 381

" |(4H, m), 7.74 (2H, d, J = 6.0 Hz), 8.69 (2H, d, J = 6.0 Hz) (CDCly)

1.92-2.11 (3H, m), 2.35 (1H, m), 3.38 (1H, dd, J = 8.1, 9.0 Hz), 3.45
(3H, s), 3.69 (1H, dd, J = 6.0, 9.9 Hz), 4.07 (1H, dd, J = 9.9, 5.7 Hz),
. D85 |4.17 (1H, dd, J = 9.9, 3.6 Hz), 4.90 (1H, m), 6.78-6.54 (4H, m), 7.21| 382

(1H, s), 8.00 (1H, d, J = 6.6 Hz), 8.82 (1H, d, J = 5.4 Hz), 9.26 (1H, s)| -
(CDCly) o
1.92-2.11 (3H, m), 2.35 (1H, m), 3.38 (1H, dd, J = 8.1, 9.0 Hz), 3.45
(3H, s), 3.69 (1H, dd, J = 6.0, 9.9 Hz), 4.07 (1H, dd, J = 9.9, 5.7 Hz),
D86  |4.17 (1H, dd, J = 9.9, 3.6 Hz), 4.85 (1H, m), 6.70 (1H, s), 6.78-6.93| 399
(4H, m), 782 (1H, dd, J = 6.6, 5.0 Hz), 8.46 (1H, d, J = 5.1 Hz), 8.54
(1H, d, J = 3.0 Hz) (CDCly)

0.90 (3H, t, J=7.0 Hz), 1.31-1.44 (5H, m), 1.60-1.70 (1H, m), 1.75-
1.93 (2H, m), 1.99-2.06 (1H, m), 2.22-2.30 (1H, m), 3.31 (1H, dd,
J=8.6, 8.6 Hz), 3.48 (3H, s), 3.61-3.68 (1H, m), 4.39-4.46 (1H, m),| 13
6.56 (1H, 5), 7.79 (2H, d, J=6.3 Hz), 8.70 (2H, d, J=6.3 Hz) (CDCl)

D87

0.90 (3H, t, J=7.0 Hz), 1.31-1.45 (6H, m), 1.61-1.70 (1H, m), 1.75-
1.92 (2H, m), 2.00-2.06 (1H, m), 2.23-2.30 (1H, m), 3.31 (1H, dd,
D88 |J=8.6, 8.6 Hz), 3.49 (3H, s), 3.62-3.68 (1H, m), 4.37-4.45 (1H, m),| 314
7.19 (1H, s), 8.12 (1H, dd, J=1.6, 5.5 Hz), 8.86 (1H, d, J=5.5 Hz), 9.27
(1H, d, J=1.6 Hz) (CDCly)
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Compound

1
No. H-NMR MS[M+1]

0.90 (3H, t, J=7.0 Hz), 1.30-1.43 (5H, m), 1.59-1.69 (1H, m), 1.74-
1.92 (2H, m), 1.99-2.06 (1H, m), 2.21-2.29 (1H, m), 3.31 (1H, dd,
D82  |J=8.6, 8.6 Hz), 3.48 (3H, s), 3.60-3.67 (1H, m), 4.33-4.40 (1H, m),| 331

6.73 (1H, s), 7.93 (1H, dd, J=5.5, 6.3 Hz), 8.49 (1H, d, J=5.5 Hz), 8.54|
(1H, d, J=3.1 Hz) (CDCly) :

185-2.08 (2H, m), 2.14-2.22 (1H, m), 2.432.50 (1H, m), 3.47-
3.55(4H, m), 3.92-3.98 (1H,-m), 5.37 (1H, dd, J = 6.3, 10.2 Hz), 6.49
D0 (14, s), 6.98-7.02 (2H, m), 7.32-7.36 (2H, m), 7.62 (2H, d, J = 6.3 35
Hz), 8.66 (2H, d, J=6.3 Hz) (CDCI,)

1.852.08 (2H, m), 2.156-2.22 (1H, m), 2.442.51 (1H, m), 3.49-
3.54(1H, m), 3.56 (3H, s), 3.92-3.99 (1H, m), 5.36 (1H, dd, J = 6.3,
D91  |10.2 Hz), 6.97-7.03 (2H, m), 7.14 (1H, s), 7.30-7.35 (2H, m), 7.89| 352
(1H, dd, J=1.6,5.5 Hz), 8.81 (1H, d, J=5.5 Hz), 9.21 (1H, d, J=1.6 Hz)
(CDCly)

1.852.07 (2H, m), 2.15-2.21 (1H, m), 2.43-2.49 (1H, m), 3.49-
3.54(1H, m), 3.55 (3H, s), 3.91-3.98 (1H, m), 5.31 (1H, dd, J = 6.3,
D92  [10.2 Hz), 6.68 (1H, s), 6.98:7.04 (2H, m), 7.30-7.34 (2H, m), 7.63| 369

' (1H, dd, J=5.5, 6.3 Hz), 8.4 (1H, d, J=5.5 Hz), 8.50 (1H, d, J=3.1 Hz)
(CDCly) '

1.69-1.84 (2H, m), 1.932.01 (1H, m), 2.05-2.13 (1H, m), 2.76 (1H,
dd, J=7.8, 13.3 Hz), 3.21 (1H, dd, J=3.9, 13.3 Hz), 3.29-3.33 (1H, m),|
D93 |3.47 (3H, s), 3.54-3.61 (1H, m), 4.66-4.74 (1H, m), 6.58 (1H, s), 7.17-| 347
7.30 (5H, m), 7.84 (2H, d, J=6.3 Hz), 8.73 (2H, d, J=6.3 Hz) (CDCly)

1.69-1.84 (2H, m), 1.93-2.01 (1H, m), 2.07-2.16 (1H, m), 2.80 (1H,
_|dd, J=7.8, 13.3 Hz), 3.17 (1H, dd, J=3.9, 13.3 Hz), 3.28-3.33 (1H, m),
Do4  |3.47 (3H, s), 3.54-3.60 (1H, m), 4.66-4.73 (1H, m), 7.16-7.30 (6H, m),| ' 348
8.18 (1H, dd, J=1.6, 5.5 Hz), 8.89 (1H; d, J=5.5 Hz), 9.29 (1H, s)
(CDCly)

1.68-1.83 (2H, m), 1.92-2.01 (1H, m), 2.04-2.13 (1H, m), 2.74 (1H,
dd, J=7.8, 13.3 Hz), 3.19 (1H, dd, J=3.9, 13.3 Hz), 3.29-3.33 (1H, m),
D95  (3.47 (3H, s), 3.54-3.61 (1H, m), 4.60-4.67 (1H, m), 6.74 (1H, s), 7.15-| 365
7.30 (5H, m), 7.99 (1H, dd, J=5.5, 7.0 Hz), 8.53 (1H, d, J=5.5 Hz),
8.57 (1H, d, J=3.1 Hz) (CDCly)

0.74-0.79 (1H, m), 0.92-0.98 (1H, m), 1.78-1.85 (1H, m), 1.97-2.04
(1H, m), 2.22-2.32 (1H, m), 3.37-3.48 (2H, m), 3.65 (3H, s), 3.98-4.05
D96 |(1H, m), 6.57 (1H, s), 7.81 (2H, d, J=4.7 Hz), 8.70 (2H, d, J=4.7 Hz)| 269
(CDCly)

0.74-0.78 (1H, m), 0.92-0.97 (1H, m), 1.78-1.85 (1H, m), 1.98-2.04
(1H, m), 2.23-2.32 (1H, m), 3.36-3.46 (2H, m), 3.65 (3H, s), 3.96-4.03
DS7  |(1H, m), 7.20 (1H, s), 8.16 (1H, dd, J=1.6, 4.7 Hz), 8.85 (1H, d, J=5.5| 270
Hz), 9.27 (1H, s) (CDCly)

0.74-0.77 (1H, m), 0.92-0.97 (1H, m), 1.78-1.85 (1H, m), 1.96-2.03
(1H, m), 2.23-2.30 (1H, m), 3.36-3.44 (2H, m), 3.65 (3H, s), 3.94-4.00
D98 \(1H, m), 6.75 (1H, s), 7.97 (1H, dd, J=4.7, 7.0 Hz), 8.49 (1H, d, J=47| 287
Hz), 8.53 (1H, d, J=3.1 Hz) (CDCl)

262



WO 2007/119463 PCT/JP2007/055787

Compound

4
No. H-NMR MS[M+1]

2.08 (1H, dt, J = 12.8, 5.5 Hz), 2.33 (1H, dt, J = 12.8, 5.5 Hz), 3.54
(3H, s), 3.64-3.82 (3H, m), 3.78 (3H, s), 3.97 (1H, dd, J = 11.1, 5.4
Hz), 4.18 (1H, dd, J = 10.8, 5.4 Hz), 6.17 (1H, m), 6.24 (1H, dd, J =
7.9, 1.9 Hz), 6.34 (1H, dd, J = 8.1, 2.1 Hz), 6.76 (1H, 5), 7.11 (1H, dd,| 3%
J = 8.0, 8.2Hz), 7.94 (1H, dd, J = 6.9, 5.1Hz), 8.49 (1H, d, J = 5.1 Hz),
8.54 (1H, d, J = 3.0 Hz) (CDCl,) '

D99

14 (31, d, J= 6.3 Hz), 1.85 (3H, 5), 1.90 (1H, m), 2.20 (1H, m), 3.39
(1H, m), 3.55-3.65 (2H, m), 3.78 (3H, s), 3.91 (1H, dd, J = 10.8, 6.9
Hz), 5.25 (1H, d, J = 7.2 Hz), 6.71 (1H, d, J = 1.8 Hz), .76 (1H, d, J =
7.8 Hz), 6.93 (1H, dd, J = 8.4, 2.7 Hz), 7.16 (1H, 5), 7.35 (1H, t, J =| 4?1
8.1 Hz), 8.09 (1H, d, J = 5.1 Hz), 8.86 (1H, d, J = 5.1 Hz), 9.26 (1H,
s) (CDCly)

D100
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Con;lpoound TH-NMR MS[M+1]
1.26. (3H, d, J = 6.6 Hz), 1.50 (9H, s), 3.24-3.83 (7H, m), 3.53 (3H, s},
F1 6.70 (1H, s), 7.79 (2H, d, J = 6.0 Hz), 8.72 (2H, d, J = 6.0 Hz) 386

(CDCly)

1.26 (3H, d, J = 6.6 Hz), 1.50 (9H, s), 3.24-3.83 (7H, m), 3.55 (3H, s).
F2 7.42 (1H, s), 8.14 (1H, d, J = 5.4 Hz), 8.87 (1H, d, J =5.1 Hz), 9.28 387
(1H, s) (CDCIy)

1.26 (3H, d, J = 6.6 Hz), 1.50 (9H, s), 3.24-3.83 (7H, m), 3.55 (3H, s),
F3 6.81 (1H, s), 7.93 (1H, dd, J = 6.5, 5.1 Hz), 8.51 (1H, d, J = 5.1 Hz), 404
8.55 (1H, d, J = 3.1 Hz) (CDGCl,)

1.26 (3H, d, J = 6.6 Hz), 2.80 (1H, dd, J = 13.2, 5.1 Hz), 3.07-3.18

(3H, m), 3.30-3.33 (1H, m), 3.30-3.36 (1H, m), 3.55 (3H, s), 3.71 (1H.

F4 m), 7.34 (1H, s), 8.16 (1H, dd, J = 5.2 Hz), 8.87 (1H, d, J = 5.1 Hz), 287
: 9.28 (1H, s) (CDCI,)

127 (3H, d, J = 6.4 Hz), 2.80 (1A, dd, J = 13.2, 5.1 Hz), 3.03-3.06

. (2H, m), 3.12-3.18 (2H, m), 3.30-3.36 (1H, m), 3.55 (3H, &), 3.73 (1H,
5 m), 6.69 (1H, s), 7.80 (2H, d, J = 6.3 Hz), 8.70 (2H. d. J = 6.0 Hz) 286

(CDCly) _
129 (3H, t, J = 6.6 Hz), 2.32 (3H, 5), 2.43-2.65 (4H, m), 3.27-3.29
F6  |(1H, m), 3.37-3.41 (1H, m), 3,53 (3H, s), 3.82 (1H, m), 6.89 (1H, s)| 300

7.80 (2H, d, J = 6.0 Hz), 8.71 (2H, d, J = 6.0 Hz) (CDCl,)

127 (3H, d, J = 64 Hz), 2.80 (i, 4d, J = 13.2, 5.1 Hz), 3.03-3.06
(2H, m), 3.12-3.18 (2H, m), 3.30-3.36 (1H, m), 3.55 (3H. &), 3.73 (1H,
F7 m), 6.69 (1H, s), 7.80 (2H, d, J = 6.3 Hz), 8.70 (2H, d, J = 6.0 Hz) 286
(CDCly)

126 (3H, d, J = 6.6 Hz), 2.80 (1H, dd, J = 13.2, 5.1 H2), 3.02-3.18
(3H, m), 3.30-3.33 (1H, m), 3.31-8.35 (1H, m), 3.55 (3H, s), 3.71 (1H,
F8 m), 7.34 (1H, s), 8.16 (1H, dd, J = 5.2 Hz), 8.87 (1H, d. J = 5.1 Hz), 287
9.28 (1H, s) (CDCly)

126 (30, d, J = 6.3 Hz), 2.80 (1H, dd, J = 12.3, 5.1 Hz), 3.02-3.17
(4H, m), 3.30-3.34 (1H, m), 3.55 (3H, m), 3.70 (1H, m), 6.88 (1H, s),
Fo 7.97 (1H, dd, J = 6.6, 5.1 Hz), 8.52 (1H, d, J = 5.1 Hz), 8.55 (1H, d, J 304
= 3.0 Hz) (CDCly)

1.28 (BH, d, J = 6.3 Hz), 2.32 (3H, s), 2.43-2.63 (4H, m), 3.24 (1H,

m), 3.35-3.39 (1H, m), 3.80 (3H, s), 3.81 (1H, m), 7.33 (1H, s), 8.16
F10 (11, d, J = 4.8 Hz), 8.87 (1H, d, J = 5.1 Hz), 9.27 (1H, s) (CDCL) 301

128 (3M, d, J = 6.3 Hz), 2.32 (3H, s), 2.42-2.64 (4H, m), 3.23-3.26]
(1H, m), 3.35-3.39 (1H, m), 3.53 (3H, s), 3.80 (1H, m), 6.88 (1H, s)|
F11 7.97 (1H, dd, J = 6.6, 5.1 Hz), 8.52 (1H, d, J = 5.1 Hz); 8.55 (1H, d, J 318
= 3.0 Hz) (CDCly)

1.29 (3H, t, J = 6.6 Hz), 2.32 (3H, s), 2.43-2.65 (4H, m), 3.27-3.29
F12 (1H, m), 3.37-3.41 (1H, m), 3.53 (3H, s), 3.82 (1H, m), 6.89 (1H, s), 300
7.80 (2H, d, J = 6.0 Hz), 8.71 (2H, d, J = 6.0 Hz) (CDCly)

128 (3H, d, J = 6.3 Hz), 2.32 (3H, s), 2.42-2.64 (4H, m), 3.23-3.26
(1H, m), 3.35-3.39 (1H, m), 3.53 (3H, s), 3.80 (1H, m), 6.88 (1H, s),
F13 1797 (1H, dd, J = 6.6, 5.1 Hz), 852 (1H, d, J = 5.1 Hz), 8.55 (1H, d, J 318
= 3.0 Hz) (CDCly)

1.28 (3H, d, J = 6.3 Hz), 2.33 (3H, s), 2.43-2.63 (4H, m), 3.24 (1H,

m), 3.35-3.39 (1H, m), 3.80 (3H, s), 3.81 (1H, m), 7.33 (1H, s), 8.16
F14 (10, d, J = 4.8 Hz), 8.87 (1H, d, J = 5.1 Hz), 9.27 (1H, s) (CDCL) 301
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C
On&poound "H-NMR MS[M+1]
126 (3H, d, J = 6.3 Hz), 2.80 (1H, dd, J = 12.3, 5.1 Hz), 3.02-3.17
(4H, m), 3.30-3.34 (1H, m), 3.55 (3H, m), .70 (1H, m), 688 (1H, s),
FI18 1797 (1H, dd, J = 6.6, 5.1 Hz), 852 (TH, d, J = 5.1 Hz), 855 (1H, d, J| 304
= 3.0 Hz) (CDCly)

1.26 (3H, d, J = 6.6 Hz), 3.31-3.70 (7H, m), 3.56 (3H, s), 7.32 (1H, s),
F16 7.45 (5H, m), 8.11 (1H, d, J = 5.2 Hz), 8.89 (1H, d, J = 5.1 Hz), 9.29 391
(TH, s) (CDCI5)

1.22 (1.5H, d, J = 6.6 Hz), 1.29 (1.5H, d, J = 6.3 Hz), 2.15 (15H, s),

2.19 (1.5H, s), 3.28-4.26 (7H, m), 356 (3H, s), 7.27 (1H, s), 8.12
F17  |(1H, d, J = 5.2 Hz), 8.88 (1H, d, J = 5.1 Hz), 9.27 (1H, 5) (CDCIy) 329

137 (3H, d, J = 6.6 Hz), 2.85 (3H, s), 3.58 (3H, s), 3.27-3.90 (6H, ),
F18 (412 (1H, m), 7.27 (1H, s), 8.11 (1H, d, J = 5.2 Hz), 8.89 (1H, d, J =
5.1 Hz), 9.29 (1H, s) (CDCl,)

133 (3H, d, J = 6.6 Hz), 2.43 (3H, s), 2.95-3.03 (2H, m), 3.20~3.50
(4H, m), 345 (3H, s), 3.85 (1H, m), 7.21 (1H, s), 7.35 (2H, d, J = 8.2
F19° |H2), 7.66 (2H. d, J = 8.2 Hz), 8.12 (1H, d, J = 5.4 Hz), 8.87 (1H, d, 441
= 4.9 Hz), 9.27 (1H, s) (CDCI,) -

365

126 (3H, d, J = 6.6 Hz), 1.38 (3H, =), 3.24-3.54 (5H, m), 3.54 (30, 5,
3.66 (1H, m), 3.82 (1H, m), 4.31 (1H, br.s), 7.36 (1H, s), 8.13 (1, d,
F20 |y =54 Hz), 8.87 (1H, d, J = 4.9 Hz), 9.28 (1H, s) (CDCly) 386

132 (3H, d, J = 6.6 Hz), 3.37-3.67 (6H, m), 3.57 (3H, s), 3.86-3.92
(2H, m), 6.45 (1H, br.s), 6.83-6.91 (2H, m), 7.38 (1H, s), 7.95-8.03
F21 (1H, m), 8.13 (1H, d, J = 5.4 Hz), 8.88 (1H, d, J = 4.9 Hz), 9.29 (1H, 442
s) (CDCly)

1.25 (3H, d, J = 6.9 Hz), 3.22-3.83 (7H, m), 3.50 (3H. 5), 3.70 (3H. 5,
Fo2 . |7.36 (1H, s), 8.13 (1H, d, J = 5.4 Hz), 8.88 (1H, d, J = 4.9 Hz), 9.28 345
: (1H, s) (CDCly) , :
128 (3H, d, J = 6.3 Hz), 2.47-2.61 (3H, m), 2.69 (IH. m), 3.27 (IH.
m), 3.39-3.61 (3H, m), 3.53 (3H, s), 3.81 (1H, m), 7.26-7.36 (6H, m),
F23 1810 (1H, d, J = 54 Hz), 8.86 (1H, d, J = 51 Hz), 827 (1H, ) 377
(cDcly)

1.38 (1H, d, J = 6.4 Hz), 3.22-3.26 (1H, m), 3.28 (1H, d,J = 4.3 H2),
3.31-3.48 (3H, m), 3.53-3.58 (1H, m), 3.59 (3H, s), 3.91-4.00 (1H,

F24  |m), 6.91-6.98 (3H, m), 7.31 (2H, dd, J = 8.3, 7.3 Hz), 7.37 (1H, s), 363
8.18 (1H, d, J = 5.2 Hz), 8.88 (1H, d, J = 5.2 Hz), 9.29 (1H, d, J =1.2| - '
Hz) (CDCly)

1.25 (3H, d, J = 6.3 Hz), 1.49 (9H, s), 3.25-3.91 (7H, m), 3.53 (3H, s),
F25  [6.67 (1H, s), 7.97 (2H, d, J = 6.2 H2), 8.72 (1H, d, J = 6.2 Hz) 386
(CDCly)

1.42 (3H, d, J = 6.0 Hz), 3.23-3.57 (5H, m), 3.41-3.57 (1H, m), 3.59
F26 (3H, s), 3.96 (1H, m), 6.98-7.10 (4H, m), 7.36 (1H, s), 8.20 (1H, d, J 381
=52 Hz), 8.88 (1H, d, J = 5.0 Hz), 9.29 (1H, s) (CDCl;)

137 (3H, 4, J = 6.5 Hz), 3.23-3.57 (5, m), 341-3.57 (I, m), 3.50

(3H, s), 3.96 (1H, m), 6.59-6.65 (2H, m), 6.71 (1H, dd, J = 8.1, 2.4

F27  |H2), 7.22-7.26 (1H, m), 7.27 (1H, s), 8.18 (1H, d, J = 5.2 Hz), 8.88 381
(1H, d, J = 5.0 Hz), 9.28 (TH, s) (CDCI,) ‘

138 (3H, d, J = 6.5 Hz), 3.16-3.42 (5H, m), 341-3.57 (i, m). 3.50

(3H, s), 3.94 (1H, m), 6:90~7.04 (4H, m), 7.37 (1H, s), 818 (1H, d, J

F28  |='52 Hz), 8.88 (1H, d, J = 5.0 Hz), 9.28 (1H, ) (CDGI,) 381
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1.40 (3H, d, J = 6.3 Hz), 3.18 (2H, d, J = 3.9 Hz), 3.22-3.24 (2H, m),
342 (1H, dt, J = 12.6, 3.9 Hz), 3.55 (1H, m), 3.59 (3H, s), 3.90 (3H,
F29 s), 8.93 (1H, m), 6.89-7.08 (4H, m), 7.36 (1H, s), 8.20 (1H, d, J = 4.8 393
Hz), 8.88 (1H, d, J = 5.1 Hz), 9.29 (1H, s) (CDCl,)

1.36 (3H, d, J = 6.6 Hz), 3.33-3.55 (7H, m), 3.59 (3H, 5), 3.82 (3H, 5),
6.46 (1H, m), 6.49 (1H, s), 657 (1H, d, J = 9.6 Hz), 7.22 (1H. dd, J =
F30 187,75 Hz), 7.37 (1H, s), 8.20 (1H, d, J = 4.8 Hz), 8.88 (1H, d. J = 393
5.1 Hz), 9.29 (1H, s) (CDCIy)

1.38 (3H, d, J = 6.3 Hz), 3.22-3.55 (6H, m), 3.59 (3H, s), 3.79 (3H, s),
F31 3.94 (1H, m), 6.86-6.98 (4H, m), 7.36 (1H, s), 8.19 (1H, d, J = 4.8 393
Hz), 8.88 (1H, d, J = 5.1 Hz), 9.28 (1H, s) (CDCI,)

1.23-1.29 (9H, m), 3.23-3.50 (4H, m), 3.55 (3H, s), 3.67-4.16 (3H,
F32 m), 4.90 (1H, g, J = 6.3 Hz), 7.36 (1H, s), 8.13 (1H, d, J = 5.1Hz), 329
8.88 (1H, d, J = 5.1 Hz), 9.62 (1H, s} (CDCly)

114 (3H, d, J = 6.5 Hz), 241 (3H, 5), 3.15-319 (2H. m), 3.28-3.32
(2H, m), 3.44-3.48 (3H, m), 3.58 (3H, s), 6.24 (1H, d, J = 3.6 Hz),
F33 1646 (1H, d, J = 3.9 Hz), 7.34 (1H, s), 8.19 (1H, d, J = 55 Hz), 8.88 383

: (1H, d, J = 5.1 Hz), 9.28 (1H, s) (CDCI,)

1.35 (3H, t, J = 6.9 H2), 1.59 (3H, s), 3.31-3.56 (6H, m), 3.58 (3H, o),
3.92 (1H, m), 4.32 (2H, q, J = 6.9 Hz), 6.11 (1H, d, J = 4.2 Hz), 7.39
F34  \(1H,s), 7.58 (1H, d, J = 4.2 Hz), 8.14 (1H, d, J = 5.1 Hz), 8.89 (1H, d, 427

J = 5.1 Hz), 9.28 (1H, s) (CDCl,) ‘

1.35 (3H, d, J = 6.5 Hz), 2.38 (3H, 5), 3.08-3.39 (5H. m). 3.50-3.53
(1H, m), 3.57 (3H, s), 3.90 (1H, s), 6.00 (1H, d, J = 3.6 Hz), 6.43 (1H,
F35 |4 U=38Hz), 7.36 (1H, s), 817 (1H, d. J = 5.3 Hz), 8.88 (1H, d, J = 383
5.1 Hz), 9.28 (1H, s) (CDCI,)

1.26 (3H, d, J=6.3 Hz), 2.32-2.38 (1H, m), 2.68-2.75 (1H, m), 2.82~
, 2.87 (1H, m), 2.97-3.02 (1H, m), 3.14-3.21 (1H, m), 3.25 (1H, d, ~
F36 J=13.3 Hz), 3.39-3.49 (2H, m), 3.51 (3H, s), 4.11 (1H, d, J=13.3 Hz), 376
6.65 (1H, s), 7.26-7.37 (5H, m), 7.80 (2H, d, J=6.3 Hz), 8.71 (2H, d,
J=6.3 Hz) (CDCl3)

1.26 (3H, d, J=6.3 Hz), 2.32-2.38 (1H, m), 2.68-2.76 (1H, m), 2.82—
. 2.87 (1H, m), 2.96-3.02 (1H, m), 3.13-3.20 (1H, m), -3.25 (1H, d,
F37  |J=13.3 Hz), 3.37-3.48 (2H, m), 3.52 (3H, s), 4.11 (1H, d, J=13.3 Hz), 377
7.26-7.37 (6H, m), 8.16 (1H, dd, J=1.6, 5.5 Hz), 8.87 (1H, d, J=5.5
Hz), 9.27 (1H, s) (CDCIy)

1.25 (3H, d, J=6.3 Hz), 2.31-2.37 (1H, m), 2.66-2.75 (1H, m), 2.81-|
2.86 (1H, m), 2.95-3.00 (1H, m), 3.12-3.18 (1H, m), 3.25 (1H, d,
F38  [J=13.3 Hz), 3.36-3.46 (2H, m), 3.51 (3H, s), 4.10 (1H, d, J=13.3 Hz), 304
6.84 (1H, s), 7.25-7.36 (5H, m), 7.97 (1H, dd, J=55, 7.0 Hz), 8.51
(1H, d, J=5.5 Hz), 8.54 (1H, d, J=3.1 Hz) (CDCly)

1.26 (3H, d, J=6.3 Hz), 2.32-2.38 (1H, m), 2.68-2.75 (1H, m), 2.82—
2.87 (1H, m), 2.97-3.02 (1H, m), 3.14-3.21 (1H, m), 3.25 (1H, d,
F39  |J=13.3 Hz), 3.39-3.49 (2H, m), 3.51 (3H, s), 4.11 (1H, d, J=13.3 Hz), 376
6.65 (1H, s), 7.26-7.37 (5H, m), 7.80 (2H, d, J=6.3 Hz), 8.71 (2H, d,
J=6.3 Hz) (CDCl,)

1.26 (3H, d, J=6.3 Hz), 2.32-2.38 (1H, m), 2.68-2.76 (1H, m), 2.82-
2.87 (1H, m), 2.96-3.02 (1H, m), 3.13~3.20 (1H, m), 3.25 (1H, d,
F40 J=13.3 Hz), 3.37-3.48 (2H, m), 3.52 (3H, s), 4.11 (1H, d, J=13.3 Hz), 377
7.26-7.37 (6H, m), 8.16 (1H, dd, J=1.6, 5.5 Hz), 8.87 (1H d, J=5.5
Hz), 9.27 (1H, s) (CDCl,)
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1.25.(3H, d, J=6.3 Hz), 2.31-2.37 (1H, m), 2.66-2.75 (1H, m), 2.81-
2.86 (1H, m), 2.95-3.00 (1H, m), 3.12-3.18 (1H, m), 3.25 (1H, d,
F41 J=13.3 Hz), 3.36-3.46 (2H, m), 3.51 (3H, s), 4.10 (1H, d, J=138.3 Hz), 394
6.84 (1H, s), 7.25-7.36 (5H, m), 7.97 (1H, dd, J=5.5, 7.0 Hz), 8.51
(1H, d, J=5.5 Hz), 8.54 (1H, d, J=3.1 Hz) (CDClI,) \

0.80 (3H, t, J = 7.5 Hz), 1.74-1.80 (1H, m), 1.90-1.99 (1H, m), 2.37
(1H, dt, J = 3.1, 11.0 Hz), 2.45 (1H, dd, J = 3.2, 11.4 Hz), 2.72-2.81
(2H, m), 3.32-3.36 (1H, m), 3.44~-3.53 (5H, m), 3.59-3.62 (2H, m),
F42 6.81 (1H, s), 7.24~7.36 (5H, m), 7.96 (1H, dd, J = 5.2, 6.5 Hz), 8.50 408
(1H, d, J = 49 Hz), 854 (1H, d, J = 31 Hz) ( CDCI3)

0.94 (3H, t, J = 7.5 Hz), 1.58-1.67 (1H, m), 1.71-1.78 (1H, m), 2.29-
2.34 (1H, m), 2.73-2.76 (1H, m), 3.04 (1H, dd, J = 8.5, 12.8 Hz), 4.01
F43 (1H, d, J = 13.8 Hz), 6.97 (1H, s), 7.36-7.42 (4H, m), 8.22 (1H, dd, J 425
=1.3, 5.8 Hz), 9.01 (1H, d, J = 5.3 Hz), 9.30 (1H, s) (DMSO-d6)

002 (3H, . J = 7.4 H2), 1.54-165 (1H, m), 1.60-1.76 (1H. m). 2.30
(1H, dt, J = 2.4, 106 Hz), 2.71-2.75 (1H, m), 301 (1H, dd, J = 8.5,
12.7 Hz), 309 (1H, t, J = 9.9 Hz), 3.28 (1H, d, J = 13.8 Hz), 352
F44  1(4H, d, J = 12.2 Hz), 3.99 (1H, d, J = 13.8 Hz), 6.56 (1H, <), 7.38 442
(4H, m), 7.99 (1H, dd. J = 5.2, 6.7 Hz), 8.57 (1H, d, J = 4.8 Hz), 8.70
(1H. d, J = 3.0 Hz) (DMSO—d6)

TH NMR (400 MHz, DMSO—-d6) 0.81 (3H, ©. J = 7.5 Ho), 1.34-1.39
(1H, m), 152-1.59 (1H, m), 3.19-3.21 (2H, m), 3.23-3.31 (1H, m),
3.42-3.56 (7H, m), 3.57-3.61 (1H, m), 3.70 (1H, s), 6.86 (2H, d, J =
F45 190 H2), 6.96 (2H. d, J = 9.0 Hz), 7.00 (1H, s), 8.27 (1H, dd, J = 1.3, 407
4.6 Hz), 9.03 (1H, d, J = 4.9 Hz), 9.31 (1H, d, J = 1.1 Hz)

0.86 (3H, t, J = 7.5 Hz), 1.49-1.52 (2H, m), 3.15-3.20 (1H, m), 3.24~
3.39 (4H, m), 3.49-3.55 (2H, m), 3.59 (3H, s), 3.80 (3H, s), 6.87 (2H,
F46 d, J = 9.0 Hz), 6.98 (2H, d, J = 8.8 Hz), 8.01 (1H, dd, J = 5.2, 6.5 424
Hz), 8.53 (1H, d, J = 4.8 Hz), 8.56 (1H, d, J = 3.1 Hz) (DMSO-d6)

0.75 (3H, t, J = 7.5 Hz), 1.74-1.91 (2H, m), 2.24-2.30 (1H, m), 2.37
(1H, dd, J = 3.2, 11.5 Hz), 2.69 (1H, d, J = 11.3 Hz), 2.77 (1H, d, J =
11.3 Hz), 3.39 (3H, s), 3.43 (1H, d, J = 13.2 Hz), 3.44-3.46 (3H, m), ,
F47 359 (1H, d, J = 13.2 Hz), 3.77 (1H, br), 6.93 (1H,s), 7.24-7.30 (1H,| . 391
m), 7.32-7.35 (4H, m), 8.20 (1H, dd, J = 1.2, 5.3 Hz), 9.00 (1H, d, J =
4.9 Hz), 9.30 (1H, d, J = 1.2 Hz) (DMSO-ds)

0.89 (3H. ©, J = 7.5 H2), 1.80-1.04 (2H. m), 2.28-2.88 (1H. m), 3.05
(1H, dd, J = 3.2, 11.9 Hz), 3.33-3.40 (2H, m), 345 (3H, s), 3.56-3.57
F48  |(2H, m), 3.88-3.92 (1H, m), 6.85 (2H, d, J = 8.9 Hz), 6.94 (H. d. J=| 407
8.9 Hz), 8.23 (1H, dd, J = 1.2, 5.9 Hz), 9.02 (1H, d, J = 5.3 Hz), 9.30
(1H, d, J = 1.2 Hz) (DMSO—d6)

0.88 (3H, t, J = 7.5 Hz), 1.76-1.92 (2H. m), 2.79-2.86 (iH, m), 3.02
(1H, dd, J = 3.2, 12.0 Hz), 3.31~3.39 (2H, m), 3.45 (3H, s), 3.51-3.53
(2H, m), 3.69 (3H, s), 3.84-3.88 (1H. m), 6.56 (11, s), 6.84 (2H, d, J
F49  1='9'1 Hz), 6.93 (2H, d, J = 9.1 Hz), 7.98 (1M, dd. J = 5.2, 6.7 Hz), 424
8.58 (1H, d, J = 4.8 Hz), 8.70 (1H, d, J = 3.0 Hz) (DMSO-d6)
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1.19-1.39 (3H. m), 3.27-3.61 (BH. m), 3.62-3.97 (4N m), 4.06-4.41
(1H, m), 7.39 (1H, s), 7.42 (1H, dd, J=4.7, 7.8 Hz), 7.80~7.83 (1H, m),
FS0 1811 (1H, dd, J=1.6, 4.7 Hz), 8.71-8.73 (2H, m), 8.89 (1H, d, J=4.7 392
Hz), 9.29 (1H, d, J=1.6 HzXCDCly)

121-1.34 (3H, m), 3.25-3.41 (2H, m), 349-3.72 (6H, ), 3.75-3.94
(1H, m), 4.12-4.39 (1H, m), 7.32-7.35 (2H, m), 7.39 (1H, s), 8.10
FS1  |(1H, d, J=4.7 H2), 8.75 (1H, d, J=4.7 Hz), 8.89 (1M, d, J=5.5 Hz), 392
9.29 (1H, s) (CDCl,)

1.30 (3H, d, J=7.0 Hz), 3.19-3.25 (1H, m), 3.39-3.48 (2H, m), 3.55—
359 (1H, m), 3.62-3.67 (4H, m), 3.74-3.79 (1H, m), 4.25-4.32 (1H,
F52  |m), 6.89 (2H, d, J=8.6 Hz), 7.38 (1H, s), 7.55 (2H, d, J=8.6 Hz), 8.17 388
(1H, dd, J=1.6, 5.5 Hz), 8.89 (1H, d, J=5.5 Hz), 9.29 (1H, s) (CDCI,)

135 (3H, d, J=6.3 Hz), 3.30-3.45 (3H, m), 3.49-3.58 (2H, m), 3.50—
3.63 (4H, m), 3.95-4.02 (1H, m), 6.91 (2H, d, J=9.4 Hz), 7.38 (1H, ),
F83  |755 (2H, d, J=9.4 Hz), 8.14 (1H, dd, J=1.6, 5.5 Hz), 8.88 (1H, d. 388
J=5.5 Hz), 9.29 (1H, d, J=1.6 Hz) (CDCl,)

1.28 (3H, d, J=6.3 Hz), 3.34-3.39 (1H, m), 3.45-3.53 (1H, m), 3.59
: (3H, s), 3.67-3.74 (1H, m), 3.77-3.81 (1H, m), 3.88-3.95 (1H, m),
F54  |4.14-4.19 (1H, m), 4.33-4.39 (1H, m), 6.55 (1H, t, J=4.7 Hz), 6.71 364
(1H, s), 7.81 (2H, d, J=6.3 Hz), 8.34 (2H, d, J=4.7 Hz), 8.72 (2H, 4,
J=6.3 Hz) (CDCly)

1.28 (3H, d, J=6.3 Hz), 3.31-3.37 (1H, m), 3.45-3.51 (1H, m), 3.60
(3H, s), 3.69-3.76 (1H, m), 3.79-3.83 (1H, m), 3.87-3.93 (1H, m),
4.13-418 (1H, m), 4.32-4.37 (1H, m), 656 (1H, t, J=4.7 Hz),
F55 7.36(1H, s), 8.16 (1H, dd, J=1.6, 5.5 Hz), 8.35 (2H, d, J=4.7 Hz), 8.87 365
(1H, d, J=5.5 Hz), 9.28 (1H, d, J=1.6 Hz) (CDCl,)

127 (3H, d, J=6.3 H2), 3.31-3.36 (1H, m), 3.43-3.50 (1H, m), 3.59
(3H, s), 3.67-3.73 (1H, m), 3.77-3.82 (iH,'m), 3.85-3.92 (1M, m),
4.13-4.18 (1H, m), 4.32-4.37 (1H, m), 6.55 (1H, t, J=4.7 Hz), 6.90
FS6  |(1H, s), 7.96 (1H, dd, J=4.7, 6.3 Hz), 8.34 (1H. d, J=4.7 Hz), 8.51 382
(1H, d, J=5.5 Hz), 8.55 (1K, d, J=3.1 Hz) (CDCly)

1.19-1.36 (3H, m), 2.69 (3H, s), 3.27-3.59 (6H. m), 3.60-3.04 (3H.
m), 4.09-4.37 (1H, m), 7.38 (1H, s), 7.57 (2H, d, J=7.8 Hz), 8.11 (1H, :
FS7  lgd, J=16, 5.5 Hz), 8.16 (2H, d, J=7.8 Hz), 8.88 (1H, d, J=5.5 Hz)| 473,
9.29 (1H, d, J=1.6 Hz) (CDCIy) :

1.30 (3H, d, J=6.3 Hz), 2.49-2.63 (2H, m), 2.67 (3H, s), 2.71-2.76
(1H, m), 3.24-3.30 (1H, m), 3.42-3.48 (1H, m), 3.54 (3H, s), 3.56 (1H,
d, J=13.3 Hz), 3.64 (1H, d, J=13.3 Hz), 3.78-3.85 (1H, m), 7.33 (1H,
F58 s), 748 (2H, d, J=8.6 Hz), 8.04 (2H, d, J=8.6 Hz), 8.17 (1H, dd, 459
J=1.6, 4.7 Hz), 8.87 (1H, d, J=4.7 Hz), 8.87 (1H, d, J=4.7 Hz), 9.28
(1H, s) (CDCy)

1.22-1.37 (3H, m), 3.29-3.43 (1H, m), 3.50-3.59 (4H, m), 3.63-3.90
(3H, m), 3.92-4.08 (1H, m), 4.16-4.39 (1H, m), 7.37-7.41 (2H, m),
F59  |7.75 (1H, d, J=7.8 Hz), 7.85 (1H, dt, J=1.6, 7.8 Hz), 8.14 (1H, dd, 392
J=1.6, 4.7 Hz), 8.62 (1H, d, J=4.7 Hz), 8.88 (1H, dd, J=3.1, 55 Hz),
9.29 (1H, d, J=1.6 Hz) (CDCI,)

1.22-1.31 (3H, m), 3.27-351 (2H, m). 3.56 (3H. 5). 3.586-3.89 (4H.
m), 3.97-442 (1H, m), 7.12-7.16 (2H, m), 7.38 (1H, s), 7.45-7.49
F60  |(2H, m), 8.12 (1H, dd, J=1.6, 5.5 Hz), 8.89 (1H, d, J=4.7 Hz), 9.2 409
(1H, d, J=1.6 Hz) (CDCI,)
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1.11-1.27 (3H, m), 3.31-3.63 (8H, m), 3.91-4.31 (2H, m), 7.01 (1H,
F61 s), 1.47-1.57 (4H, m), 8.23 (1H, d, J=5.5 Hz), 9.00 (1H, d, J=5.5 Hz), 425

9.31 (1H, brs) (DMSO-d6)

1.11-1.29 (3H, m), 3.33-3.64 (8H, m), 3.92-4.29 (2H, m), 7.01 (1H,
F62 s), 7.42-7.50 (1H, m), 7.72-7.78 (2H, m), 8.22 (1H, d, J 4.7 Hz), 9.00 459
(1H, d, J=4.7 Hz), 9.30 (1H, brs) (DMSO-d6)

1.12-1.31 (12H, m), 3.35-3.65.(8H, m), 3.93-4.35 (2H, m), 7.00 (1H,
s), 7.37-7.40 (2H, m), 7.49 (2H, d, J=8.6 Hz), 8.24 (1H, d, J=5.5 Hz),

FE3  18.99 (1H, d, J=5.5 Hz), 9.30 (1H, d, J=1.6 Hz) (DMSO~d6) 447

1.21-1.34 (3H, m), 3.26-3.46 (2H, m), 3.51-3.96 (JH, m), 4.09-4.38
(1H, m), 7.38 (1H, ), 7.56 (2H, d, J=7.8 Hz), 7.77 (2H, d, J=7.8 Hz).
F64 1810 (1H, dd, J=1.6, 5.5 Hz), 8.88 (1H, d, J=5.5 Hz) 9.29 (1H, d, 416
J=1.6 Hz) (CDCL,)

T12-1.29 (3H, m), 3.30-3.61 (8H, m), 3.94-4.32 (3H. m), 7.00 (IH,
FB5  |s), 7.46-7.49 (2H, m), 7.57-7.64 (2H, m), 8.24 (1H, d, J=5.5 Hz), 9.00 475
(1H, d, J=5.5 Hz), 9.31 (1H, brs) (DMSO-d6)

112129 (3H, m), 3.27-3.62 (8H, m), 3.89 (3H, s), 3.91-4.34 (21,
F66  |m), 7.00 (1H, s), 7.56-7.63 (2H, m), 8.04 (2H, d, J=7.8 Hz), 8.23 (1H, 449
brs), 9.00 (1H, brs), 8.30 (1H, brs) (DMS0-d6)

111-1.29 (3H, m), 2.35 (3H, o), 3.37-3.65 (8H, m), 3.89-4.34 (2H,
m), 7.00 (1H, s), 7.27 (2H, d, J=7.8 Hz), 7.31~7.37 (2H, m), 8.23 (1H.,
d, J=4.7 Hz), 9.00 (1H, d, J=4.7 Hz), 9.30 (1H, d, J=1.6 Hz) DMsO-| 405
d6) ‘
113-1.32 (3H, m), 3.28-3.62 (8, m), 3.94-4.35 (2H, m), 7.00 GiH,
F68  |s), 7.66-7.72 (2H, m), 7.86 (2H, d, J=6.3 Hz), 8.22 (1Hbrs), 9.00 459
(1H, brs), 9.30 (1H, brs) (DMSO~-d6)

119 (3H, d, J=7.0 Hz), 2.96 (6H, s), 3.32-3.56 (7H, m), 3.72-4.03
(3H, m), 6.72 (2H, d, J=8.6 Hz), 7.00 (1H, s), 7.32 (2H, d, J=8.6 Hz),
8.22 (1H, dd, J=1.6, 4.7 Hz), 8.99 (1H, d, J=5.5 Hz), 9.30 (1H, d, 434.
J=1.6 Hz) (DMSO-d6)

116-1.29 (3H, m), 3.33-3.61 (8H, m), 3.79-4.07 (5H. m), 6.99-7.02
F70  |(3H, m), 7.42 (2H, d, J=8.6 Hz), 8.23 (1H, dd, J=1.6, 5.5 Hz), 9.00 421
(1H, d, J=5.5 Hz), 9.30 (1H, d, J=1.6 Hz) (DMSO—d6)

1.12-1.36 (3H, m), 3.34-3.71 (8H, m), 3.90-4.39 (2H. m), 7.01 (IH,
s), 7.55-7.63 (3H, m), 7.98-8.05 (4H, m), 8.23 (1H, d, J=4.7 Hz), 8.98
(1H, d, J=3.1 Hz), 9.30(1H, d, J=1.6 Hz) (DMSO—d6) 441

F67

F69

F71

113-1.25 (3H, m), 3.32-3.60 (8H, m), 3.94-4.15 (2H, m), 6,09 (2H,
F72  |s), 6.95-7.02 (4H, m), 8.23 (1H, dd, J=1.6, 4.7 Hz), 9.00 (1H, d, J=4.7 435
Hz), 9.30(1H. d, J=1.6 Hz) (DMSO—d6) -

1.21-1.34 (3H, m), 3.30-3.83 (8H, m), 3.95-4.44 (ZH, m), 7.01 (M, 4,
J=1.6 Hz), 7.69-7.76 (2H, m), 7.84~7.88 (1H, m), 8.04-8.10 (2H, m),
8.22-8.26 (1H, m), 854 (1H, d, J=8.6 Hz), 8.97-9.01 (1H, m), 442
9.30(1H, brs) (DMS0O-d6)

132 (3H, t, J=7.0 H2), 2.52 (3H, d, J=2.4 Hz), 3.38-3.46 (1H, m),
3.49-3.59 (4H, m), 3.61-3.75 (1H, m), 3.84-3.97 (2H, m), 4.08-4.41
F74  |(2H, m), 7.40 (1H, ), 8.11 (iH, d, J=55 Hz), 8.89 9 (1H, d, J=5.5 Hz), 369
9.29 (1H, brs) (CDC,)

1.35 (3H, d, J = 6.4 Hz), 2.94-3.13 (2H, m), 3.13-3.33 (2H, m), 3.45
(3H, s), 3.33-3.65 (3H, m), 3.85 (3H, s), 4.05-4.08 (1H, m), 7.00 (1H,
F75 s), 707 (1H, t, 4 = 7.6 Hz, 7.17 (1H, d, J = 8.1 Hz, 7.41-7.57 (1H, 421
m), 7.59 (1H, dd, J = 7.7, 1.2 Hz), 8.26 (1H, d, J = 5.1 Hz), 9.02 (1H,
d, J =5.1 Hz), 9.31 (1H, s) (DMSO-d6)

F73
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1.31 (3H, d, J = 6.4 Hz), 3.26—3.25 (2H, m), 3.29-3.40 (2H, m), 3.47
(3H, s), 3.50-3.67 (2H, m), 3.99-4.13 (1H, m), 7.02 (1H, s), 7.19 (iH,

F76  |d, J=7.5Hz), 7.33 (1H, dd, J = 8.5, 2.2 Hz), 7.42 (2H, t, J = 8.0 Hz), 388
8.24 (1H, d, J = 5.2 Hz), 9.02 (1H, d, J = 52 Hz), 9.31 (1H, s)
(DMSO-d6) ‘

1.42 (3H, d, J = 6.5 Hz), 3.10-3.43 (5H, m), 3.47 (3H, s), 3.52-3.75
(2H, m), 4.06-3.22 (1H, m), 7.02 (1H, s), 7.15 (1H, t, J = 7.5 Hz),
F77 7.25 (1H, d, J = 8.3 Hz), 7.56-7.71 (1H, m), 7.75 (1H, dd, J = 6.5, 1.2 388
Hz), 8.27 (1H, d, J = 3.9 Hz), 9.02 (1H, d, J = 5.1 Hz), 9.31 (1H, s)
(DMSO-d6)

1.32 (8H, d, J = 6.4 Hz), 3.20-3.34 (4H, m), 3.47 (3H, s), 3.52-3.67
(2H, m), 4.00-4.22 (1H, m), 8.02 (1H, m), 8.22 (1H, d, J = 7.6 Hz),

F78 1334 (1H, s), 857 (1H, <), 8.62 (1H, s). 9.03 (1H, d, J = 7.6 Hz), 9.32 365
(1H, d, J = 5.0 Hz) (DMS0O-d6) :
125 (3N, d, J = 65 Hz), 3.32-3.67 (40, m), 3.48 (3H, 5), 3.77-4.28

Frg  |GH.m). 7.02 (1H,s), 787 (1H, d, J = 26 Hz), 811 (1H, d, J = 15

Hz), 8.23 (1H, d, J =5.1 Hz), 8.41 (1H, d, J = 1.2 Hz), 9.02 (1H, d, J 365
= 5.2 Hz), 9.31 (1H, s) (DMS0O-d6)

123 (3H, d, J = 6.4 Hz), 347 (3H, s), 3.52-3.72 (4H. m), 3.80-3.85
(1H, m), 4.03-4.05 (1H, m), 4.11-4.13 (1H, m), 417 ({H, m), 7.02
F80  |(1H.s), 7.29 (2H, d, J = 6.8 Hz), 8.21 (1H, d, J = 5.0 Hz), 8.31 (2H, d, 364
J =70 Hz), 9.02 (1H, d, J = 5.1 Hz), 9.31 (1H, s) (DMSO—d6)

1.31 (3H, d, J = 6.4 Hz), 3.34-3.71 (5H, m), 3.48 (3H, s), 3.76-3.79
(1H, m), 4.10-4.14 (1H, m), 7.03 (1H, s), 7.82 (1H, dd, J ='8.9, 5.2
F81 Hz), 8.08 (1H, dd, J = 8.9, 2.4 Hz), 8.21-8.25 (2H, m), 8.54 (1H, d, J 364
=27 Hz), 9.03 (1H, d, J = 5.2 Hz), 9.31 (1H, s) (DMSO-d6)

1.26 (3H, d, J = 6.5 Hz), 3.48 (3H, s), 3.52-3.58 (3H, m), 3.69 (1H,
dd, J=13.1, 3.1 ), 3.89 (1H, dd, J = 13.4, 4.0 Hz), 4.07-3.95 (1H, m),
4.18-4.13 (1H, m), 6.87 (1H, t, J = 6.3 Hz), 7.03 (1H, s), 7.26 (1H, d,

F82 | 1=90Hz), 7.87 (1H, t J = 7.4 Hz), 8.10 (14, dd, J = 8.4, 1.3 Hz), 364
822 (1H, d, J = 39 Hz), 902 (1H. d, J = 52 Hz), 9.31 (1H. &)
(DMSO-d6)

1.28 (3H, d, J = 6.4 Hz), 1.52 (11H, s), 3.42-3.44 (2H, 'm), 3.47 (3H,
s), 3.51-3.60 (2H, m), 3.60-3.74 (2H, m), 3.97-4.16 (1H, m), 7.01
F83 (2H, d, J = 8.7 Hz), 7.02 (1H, s), 7.76 (2H, d, J = 8.9 Hz), 8.23 (1H, d, 463
J = 5.1 Hz), 9.02 (1H, d, J = 5.2 Hz), 9.31 (1H, s) (DMS0O-d6) : ‘

1.31 (3H, d, J = 6.5 Hz), 3.11-3.14 (2H, m), 3.24 (1H, dd, J = 12.1,
3.4 Hz), 3.34 (1H, dd, J = 12.1, 4.2 Hz2), 3.46 (3H, s), 3.50-3.60 (2H,
F84 m), 3.94-4.14 (1H, m), 7.01 (2H, d, J = 7.4 Hz) 7.02 (1H, s), 7.27 397
(2H, d; J = 9.0 Hz), 8.23(1H, d, J = 5.1 Hz), 9.02 (1H, d, J = 5.1 H2),
9.31 (1H, s) (DMSO-d6)

1.39 (3H, d, J = 6.5 Hz), 3.45-3.50 (1H, m), 3.51 (3H, s), 3.59-3.72
(4H, m), 3.69-3.78 (1H, m), 4.11~4.15 (1H, m), 7.04 (1H, s), 7.65 (2H,
F85 d, J = 5.2 Hz), 7.89-8.10 (3H, m), 8.24 (1H, d, J = 5.1 Hz), 9.03 (1H, 414
d, J=5.1Hz),9.10 (1H, d, J = 2.6 Hz), 9.32 (1H, s) (DMSO-d6)

1.33 (38H, t, J = 6.4 Hz), 3.04-3.39 (4H, m), 3.45 (3H, s), 3.48-3.55
(2H, m), 4.02-4.10 (1H, m), 6.71 (2H, d, J = 8.8 Hz), 6.88-6.93 (2H,
m), 7.02 (1H, s), 8.24 (1H, d, J = 5.1 Hz), 9.02 (1H, d, J = 5.1 Hz),
9.31 (1H, s) (DMSO-d6)

F86 379
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Compound

1
No. H-NMR MS[M+1]

130 (3H, ©. J = 65 Hz), 3.27-3.45 (3H, m), 3.48 (3H, m), 3.52-3.60
(2H, m), 3.66-3.72 (1H, m), 4.10-4.06 (1H, m), 7.03-7.01 (3H, m),
7.80 (2H, d, J = 8.9 Hz), 8.23 (1H, d, J = 3.9 Hz), 9.02 (1H, d, J = 5.1 407
Hz), 9.31 (1H, s) (DMSO-d6)

F87

1.26 (3H, d, J = 6.5 Hz), 3.27-3.42 (3H, m), 3.46 (3H, s), 3.51-3.58
(2H, m), 3.68-3.72 (1H, m), 3.78 (3H, s), 3.97-4.10 (1H, m), 6.61 (1H,
F8s s), 702 (2H, d, J = 9.0 Hz), 7.81 (2H, d, J = 8.9 Hz), 7.99 (1H, t, J = 438
6.7 Hz), 8.58 (1H, d, J = 5.0 Hz), 8.71 (1H, d, J = 3.0 Hz) (DMSO—
dé)

1.32 (8H, d, J = 6.4 Hz), 3.10-3.20 (1H, m), 3.25-3.31 (1H, m), 3.33-
3.39 (2H, m), 3.47 (3H, m), 3.49-3.61 (2H, m), 3.85 (3H, s), 3.96-4.10
F89 (1H, m), 6.62 (1H, s), 7.26-7.31 (1H, m), 7.38-7.42 (2H, m), 7.50 (1H, 438
, s), 8.00 (1H, dd, J = 6.7, 5.1 Hz), 8.59 (1H, d, J = 4.9 Hz), 8.72 (1H,

d, J = 3.0 Hz) (DMS0O-d6)

1.24 (3H, d. J = 6.4 Hz), 3.41-3.61 (8H, m), 3.70-3.74 (1H, m), 4.02-
405 (1H, m), 6.61 (1H, d, J = 1.0 Hz), 7.06 (2H, d, J = 8.9 Hz), 7.60 405
(2H, d. J = 8.9 Hz), 7.97 (1H, d, J = 5.0, 6.4 Hz), 858 (1H, d, J = 5.0

Hz), 8.71 (1H, d, J = 3.0 Hz) (DMSO-d6)

Fo0

1.31 (3H, d, J = 6.4 Hz), 3.22-3.26(1H, m), 3.28-3.68 (7TH, m), 3.96-
411 (1H, m), 6.63 (1H, s), 7.20 (1H, d, J = 7.5 Hz), 7.33-7.48 (2H,
FO1 m), 7.55 (1H, t, J = 8.0 Hz), 7.88-7.96 (1H, m), 8.01 (1H, t, J = 5.9 405
Hz), 8.61 (1H, d, J = 4.7 Hz), 8.72 (1H, s) (DMS0-d6)

1.40 (3H, d, J = 6.5 Hz), 3.14-3.43 (3H, m), 3.46 (3H, s), 3.49-3.66
(2H, m), 4.03-4.11 (3H, m), 6.62 (1H, s), 741 (1H, , J = 7.5 Hz),
Fo2 7.24 (1H, d, J = 8.3 Hz), 7.60-7.66 (1H, m), 7.04 (1H, dd, J = 7.7, 1.2 405
Hz), 8.03 (1H, dd, J = 6.8, 5.1 Hz), 8.59 (1H, d, J = 5.0 Hz), 8.72 (1H,
d, J = 3.0 Hz) (DMSO-d6)

1.30 (3H, d, J = 6.4 Hz), 3.20-3.30 (1H, m), 3.31-3.61 (7H, m), 3.65~
3.70 (1H, m), 4.00-4.05 (1H, m), 6.62 (1H, s), 7.98-8.01 (1H, m), 8.35

F93  |(H, s), 7.88-8.05(5H, m), 8.47-8.79 (1H, m) (DMSO~-ds) 382

1.23 (3H, d, J = 6.5 Hz), 3.29-3.52 (2H, m), 3.47 (3H, m), 3.53-3.59
(1H, m), 3.94 (1H, dd, J = 13.0, 4.1 Hz), 3.99-4.18 (2H, m), 6.61 (1H,
Fo4 s), 7.86 (1H, d, J = 2.6 Hz), 8.00 (1H, dd, J = 6.8, 5.3 Hz), 8.08- 382
“ 8.13(1H, m), 8.40(1H, s), 8.58 (1H, d, J = 4.9 Hz), 8.71 (1H, d, J =
3.1 Hz) (DMSO-d6)

1H NMR (400 MHz, DMSO-d6) d 3.46 (3H, s), 3.56-3.68 (3H, m),| .
3.80 (1H, dd, J = 13.7, 3.3 Hz), 3.98 (1H, dd, J = 13.7, 4.6 Hz), 4.08-| -

Fos5 4.12 (2H, m), 6.63 (1H, s), 7.25 (2H, d, J = 7.2 Hz), 7.97 (1H, dd, J = 381
6.7, 5.3 Hz), 8.27 (2H, d, J = 7.4 Hz), 8.58 (1H, d, J = 5.0 Hz), 8.72
(1H, d, J = 3.0 Hz) (DMSO-d6)

120 (31, d. J = 6.4 H2), 3.37-3.42 (IH. m). 3.48(3H, <), 3.53-3.68
(4H, m), 3.76 (1H, d, J = 12.3 Hz), 4.06-4.09 (1H, m), 6.63 (1H, s),
7.81 (11, dd, J = 8.9, 5.2 Hz), 7.92-8.03 (1H, m), 8.07 (1H, dd, J =
F86 g9, 2.1 Hz), 823 (1H, d, J = 5.2 Hz), 8.54 (1H, d, J = 2.4 Hz), 8.59 381
(1H, d, J = 4.8 Hz), 8.72 (1H, d, J = 3.0 Hz) (DMSO—d6)

125 @H, d, J = 65 Hz), 347 (3H, 5), 3.51-3.63 (3H. m), 3.67 GH.
dd, J = 13.3, 3.2 Hz), 3.88 (1H, dd, J = 13.3, 4.7 Hz), 3.98-4.03 (1H,
m), 411417 (1H, m), 6.85 (1H, t, J = 6.3 Hz), 6.98 (1H, ), 7.23
FO7  |(1H, d, J = 9.0 Hz), 7.84 (1H, t, J = 7.3 Hz), 8.05-8.14 (1H, m), 8.20 381
(2H. d. J = 6.3 Hz), 8.82 (2H, d, J = 6.3 Hz) (DMSO-d6)

261.
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Co houn TH-NMR MSIM+1]
1.25 (3H, d, J = 6.4 Hz), 3.52 (9H, s), 3.27-3.29 (1 H, m), 3.33-3.58
(7H, m), 3.62-3.69 (2H, m), 4.00~-4.05 (1 H, m), 6.63 (1H, s), 7.00 (2H,
Fos d, J=9.0Hz), 7.76 (2H, d, J = 7.6 Hz), 7.99 (iH, dd, J = 6.8, 54 480
Hz), 8.59 (1H, d, J = 4.9 Hz), 8.71 (1H, d, J = 3.0 Hz) (DMS0O-d6)

1.29 (3H, d, J = 6.4 Hz), 2.63 (3H, s), 3.18-3.31 (1H, m), 3.33-3.59
(TH, m), 3.61-3.72 (1H, m), 3.98-4.11 (1H, m), 6.62 (1H, s), 7.11 (2H,
Fog d, J = 9.0 Hz), 7.84 (2H, d, J = 8.9 Hz), 8.00 (1H, dd, J = 6.7, 5.1 462
Hz), 8.59 (1H, d, J = 5.0 Hz), 8.72 (1H, d, J = 3.0 Hz) (DMS0O-d6)

1.30 (3H, d, J = 6.4 Hz), 3.06.3.13 (1H, m), 3.23 (1H, dd, J = 12.2,
3.3 Hz), 3.33 (1H, dd, J = 12.2, 4.3 Hz), 3.36-3.58 (7H, m), 3.91-4.09
F100  |(1H, m), 6.62 (1H, s), 7.00 (2H, d, J = 9.0 Hz), 7.26 (2H, d, J = 9.0 414
Hz), 7.94-8.07 (1H, m), 8.60 (1H, d, J = 4.9 Hz), 8.73 (1H, d, J = 2.2
Hz) (DMSO—-d6)

1.36 (3H,d, J = 6.5 Hz), 3.40-3.55 (1H, m), 3.43-3.56 (5H, m), 3.60—
3.65 (2H, m), 3.75 (1H, d, J = 12.2 Hz), 4.01-4.18 (1H, m), 6.64 (1H,
F101 |s), 7.60-7.65 (2H, m), 7.87-8.10 (4H, m), 8.60 (1H, d, J = 5.0 Hz), 431
8.72 (1H, d, J = 3.0 Hz), 9.09 (1H, d, J = 2.8 Hz) (DMSO~d6)

133 (3H, d, J = 6.5 H2), 3.27-3.43 (1H, m), 3.50 (3H, s), 3.55-3.70
(2H, m), 3.77 (1H, d, J = 12.2 H), 4.02-4.19 (1H, m), 7.48 (1H, d, J
= 2.4 Hz), 7.79 (1H, dd, J = 8.4 Hz), 7.88-8.02 (2H, m), 8.05 (1H. d,
F102 |y = 9.4 Hz), 859 (1H, d, J = 5.0 Hz), 8.67 (1H, d. J = 8.3 Hz), 8.72 431 .
(1H, d, J = 3.0 Hz), 8.89 (1H, d, J = 3.8 Hz) (DMSO~d6)

1.31 (3H, d, J = 6.1 Hz), 3.05-3.09 (1H, m), 3.11-3.18 (1H, m), 3.25~
3.42 (3H, m), 3.46 (3H, s), 3.50~3.55 (1H, m), 3.98-3.99 (1H, m), 6.63
F103- [(1H,s), 6.71 (1H, d, J = 8.8 Hz), 6.94-6.99 (3H, m), 7.56 (1H, d, J = 396
9.0 Hz), 7.99 (1H, dd, J = 6.5, 5.1 Hz), 8.59 (1H, d, J = 4.9 Hz), 8.72 :
(1H, d, J = 3.0 Hz) (DMSO-d6)
1.27 (3H, d, J = 6.5 Hz), 3.16-3.35 (1H, m), 3.40-3.44 (2H, m), 3.46
(3H, s), 3.50-3.55 (2H, m), 3.56-3.70 (1H, m), 4.02-4.05 (1H, i),
F104  [6.62 (1H, s), 7.01 (2H, d, J = 9.0 Hz), 7.80 (2H, d, J = 8.9 Hz), 7.99 424
(1H, dd, J = 6.8, 5.3 Hz), 859 (1H, d, J = 4.9 Hz), 8.71 (1H, d, J =
3.0 Hz) (DMSO~d6)
128 (3H, d, J = 6.4 Hz), 3.43-3.46 (1H, m), 3.47 (3H, s), 3.53-3.60
(3H, m), 3.69-6.72 (1H, m), 3.78 (3H, s), 4.06-4.10 (1H, m), 6.99 (1H,

F105 |y 7.03'(2H, d, J = 9.1 Hz), 7.82 (2H, d, J = 9.0 Hz), 8.25 (2H, d, J =| - - 420
6.4 Hz) 8.84 (2H, d, J = 6.4 Hz) (DMSO—d6)
133 (3H, d, J = 6.4 H2), 3.15-3.27 (1H, m), 3.30 (IH, dd, J = 12.0,
5.1 Hz), 3.35-3.42 (2H, m), 3.47 (3H, s), 3.55-3.60 (2H, m), 3.85 (1H,

F106  |s), 406-4.09 (1H, m), 7.00 (1H, s), 7.23-7.35 (1H, m), 7.37—7.43 (2H. 420
m), 7.51 (TH, s), 8.27 (2H, d, J = 6.4 Hz), 8.85 (2H, d, J = 6.3 Hz)
(DMSO-d6)

134 (3H, d, J = 65 Hz), 3.03-3.10 (1, m), 3.12-3.27 (2H, m), 3.46
(3H, s), 3.49-3.52 (1H, m), 3.53-3.65 (1H, m), 3.85 (3H, 5), 4.06-4.08
(1H, m), 7.00 (1H, s), 7.07 (1H, , J = 13.4 Hz), 7.17 (1HJ, d, J = 8.1
F107  \Hz), 7.48 (1H, dd, J = 121, 3.1 Hz), 759 (1H, dd, J = 7.7, 1.3 Hz)| 420
8.32 (2H, d, J = 6.5 Hz), 8.87 (2H, d, J = 6.4 Hz) (DMSO-d6)

1.25 (3H, d, J =6.4 Hz), 3.30-3.37 (1H, m), 3.45 (3H, s), 3.47-3.60
(4H, m), 3.71-3.74 (1H, m), 4.03-4.07 (1H, m), 6.87 (1H, s), 7.07 (2H, 387
d, J = 8.8 Hz), 7.61 (2H, d, J = 8.8 Hz), 7.98-8.00 (2H, m), 8.69-8.71

(2H, m) (DMS0O—d6)

F108
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Compound

No TH-NMR MS[M+1]
1.30.(3H, d, J = 6.5 Hz), 3.09-3.29 (1H, m), 3.36 (1H, dd, J = 12.3,

3.3 Hz), 3.48-3.42 (4H, m), 3.51-3.61 (3H, m), 4.03-4.06 (1H, m),

F109 6.96 (1H, s), 7.19 (1H, d, J = 7.5 Hz), 7.34 (1H, dd, J = 8.4, 2.2 Hz), 387
7.40-7.44 (2H, m), 8.18 (1H, d, J = 63Hz)880(2HdJ—63Hz) ’
(DMSO-d6) |
1.24 (3H, d, J = 6.5 Hz), 3.40-3.53 (6H, m), 3.58 (1H, dd, J = 13.1,

3.1 Hz), 3.9, 8.30 5 (1H, dd, J = 13.1, 41 Hz), 4.06-4.13 (2H, m),

F110 6.99 (1H, s), 7.86 (1H, d, J = 2.6 Hz), 8.11 =5.2 Hz(1H, d, J = 2.5Hz), 364
824 (1H, d, J = 6.4 Hz), 841 (1H, s), 883 (2H, t, J = 5.3 Hz)
(DMSO-d6)

1.22 (3H, d, J = 6.4 Hz), 3.46 (3H, s), 3.57-3.65 (4H, m), 3.82 (1H, d,
J-=13.1 Hz), 3.99 (1H, d, J = 13.6 Hz), 4.12-4.18 (1H, m), 6.96 (1H,
F111 s), 7.28 (2H, d, J = 6.8 Hz), 8.15 (2H, d, J = 5.2 Hz), 8.30 (2H, d, J = 363
7.1 Hz), 8.80 (2H, d, d = 5.1 Hz) (DMSO~d6)

1.31 (1H, d, J = 6.5 Hz), 3.31-3.72 (8H, m), 3.79 (IH, d, J = 12.4
Hz), 4.10-4.14 (1H, m), 6.98 (1H, s}, 7.84 (1H, dd, J = 8.9, 5.3 Hz),
F112 8.11 (1H, dd, J = 8.9, 2.5 Hz), 8.21 (1H, d, J = 6.3 Hz), 8.25 (1H, d, J 363
= 5.2 Hz), 8.57 (1H, d, J = 2.7 Hz), 8.83 (2H, d, J = 6.2 Hz) (DMSO~
d6)

1.28 (2H, d, J = 6.4 Hz), 1.52 (9H, s), 3.21-3.36 (1H, m), 3.41-3.46
(1H, m), 3.47 (3H, s), 3.53-3.57 (3H, m), 3.69 (1H, d, J = 12.4 Hz),

F113 4.06-4.08 (1H, m), 7.00 (IH, s), 7.01 (2H, d, J = 9.1 Hz), 7.76 (1H, d, 462
J = 89 Hz), 827 (2H, d, J = 6.4 Hz), 885(2HdJ~63Hz) '
(DMS0-d6)

1.31 (3H, d, J = 6.4 Hz), 2.63 (3H, s), 3.15-3.33 (1H, s), 3.40 (1H, dd,
J =124, 3.2 Hz), 347 (3H, s), 3.49-3.62 (3H, m), 3.67 (1H, d, J =
F114 12.3 Hz), 4.07-4.09 (1H, m), 7.00 (1H, s), 7.11 (2H, d, J = 8.9 Hz), 444
. |7.85(2H, d, J = 8.9 Hz), 8.29 (2H, , J = 6.2 Hz), 8.85 (2H, d, J = 6.3

Hz) (DMSO~d6)

1.31 (2H, d, J = 6.4 Hz), 3.09-3.14 (1H, m), 3.24 (1H, dd, J = 121,
3.1 Hz), 3.34 (1H, dd, J = 12.1, 4.2 Hz), 3.43-3.57 (6H, m), 4.02-4.06
F115 (1H, m), 6.97 (s, TH), 7.00 (2H, d, J = 9.0 Hz), 7.27 (2H, d, J = 9.0 396
Hz), 8.22 (2H, d, J = 6.3 Hz), 8.83 (2H, d, J = 6.2 Hz) (DMSO-d6)

1.37 (3H, d, J = 6.5 Hz), 3.34-3.39 (1H, m), 3.45-3.52 (4H, m), 3.55-
3.67 (3H, m), 3.72-3.75 (1H, m), 4.11-4.13 (1H, m), 6.99 (1H, s),
F116 7.55-7.67 (2H, m), 7.86-8.03 (3H, m), 8.21 (2H, d, J = 6.3 Hz), 8.82] 413
(2H, d, J = 6.3 Hz), 9.05 (1H, d, J = 2.7 Hz) (DMS0O-d6) v

133 (3H, d, J = 6.5 Hz), 3.27-3.45 (11, m), 349 (3H, 5), 3.51-3.57
(2H, m), 3.60-3.66 (2H, m), 3.78 (1H, d, J = 12.2 Hz), 4.11-4.14 (1H,
m), 6.96 (1H, s), 7.49 (1H, d, J = 2.5 Hz), 7.80 (1H, dd, J = 8.4, 5.0
FI17  1H2), 7.96 (1H, dd, J = 9.5, 2.6 Hz), 8.05 (1H, d, J = 9.4 Hz), 8.16 (2H, 413
d, J = 6.3 Hz), 8.68 (1H, d, J = 8.4 Hz), 8.79 (2H, d, J = 6.3 Hz), 8.89
(1H, d, J = 3.7 Hz) (DMSO-d6)

1.33 (1H, d, J = 6.4 Hz), 3.29-3.35 (2H, m), 3.45 (3H, s), 3.47-3.50
(2H, m), 3.51-3.55 (2H, m), 4.00-4.03 (1H, m), 6.69 (1H, d, J = 8.9

F118  111;), 6.70 (2H, d, J = 8.8 Hz), 6.96 (1H, s), 8.18 (2H, d, J = 6.2 Hz)| 378
8.80 (2H, d, J = 6.2 Hz) (DMSO-d6)
128 (2H, d, J = 6.4 Hz), 3.27-3.32 (1H, m), 3.42-3.46 (5H, m), 3.53-
Fi1g  [357 (2H.m), 3.64-3.71 (1H, m), 4.06-407 (1H, m), 6.96 (1H, 5), 7.01

(2H, d, J = 8.7 Hz), 7.80 (2H, d, J = 8.7 Hz), 818 (%H. d, J = 5.8 Hz)| 406
8.80 (2H, d, J = 5.7 Hz) (DMSO-d6)

263
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008 (3H. € J = 74 o), 1.31 (3H. d, J = 6.4 H2), 1.80 (2H, m), 2.94
(2H, t, J = 74 Hz), 3.25-3.31 (1H, m), 340 (1H, dd, J = 12.5, 3.2
Hz), 3.47-3.61 (2H, m), 3.65-3.68 (1H, m), 3.96-4.18 (1H, m), 7.02
F120 |11, &), 712 (2H, d, J = 9.0 Hz), 7.86 (2H, d, J = 8.9 Hz), 8.24 (1H. 4| 473
J =51 Hz), 9.02 (1H, d, J = 5.2 Hz), 9.31 (1H, s) (DMSO—d6) ‘

1.31 (3H, d, J = 6.5 Hz), 3.27-3.33 (1H, m), 3.42 (3H, s), 3.49 (3H, s),
3.50-3.63 (4H, m), 3.66-3.69 (1H, m), 4.07-4.11 (1H, m), 4.79 (3H,

F121 s), 7.02 (1H, s), 7.13 (2H, d, J = 9.0 Hz), 7.88 (2H, d, J = 8.9 Hz), 475
8.24 (1H, d, J = 5.1 Hz), 9.02 (1H, d, J = 5.2 Hz), 9.31 (1H, s)
(DMS0-d6)

1.30 (3H, t, J = 6.4 Hz), 1.43 (9H, s), 3.21-8.34 (3H, m), 3.48 (3H, s),
F122 3.50-3.73 (3H, m), 4.05-4.10 (1H, m), 7.02 (1H, s), 7.11 (2H, d, J = 487
9.0 Hz), 7.85 (2H, d, J = 8.9 Hz), 8.24 (1H, d, J = 3.9 Hz), 9.02 (1H,

d, J = 5.2 Hz), 9.31 (1H, s) (DMSO-d6)

132 (3H, d, J = 6.5 Hz), 3.29-3.34 (1H, m), 3.42-3.51 (5H, m), 3.53—
3.61 (2H, m), 3.65-3.76 (1H, m), 4.08-4.12 (1H, m), 7.03 (1H, s), 7.17
(2H, d, J = 9.0 Hz), 7.74 (1H, dd, J = 7.2, 4.7 Hz), 7.97 (2H, d, J =
F123 g9 Hz), 813 (1H, t, J = 7.8 Hz), 8.25 (1H, d, J = 5.1 Hz), 8.33 (1H, 508

‘ d, J =78 Hz), 8.85 (1H, d, J = 40 Hz), 9.03 (1H, d, J = 5.2 Hz), 9.31
(1H, s) (DMSO-d6)

1.31 (3H, d, J = 6.3 Hz), 3.28-3.34 (2H, m), 3.41-3.55 (5H, m), 3.58—
3.61 (2H, m), 3.68-3.71 (1H, m), 4.11-4.08 (1H, m), 4.58 (2H, s), 7.03

F124 (1H, s), 7.16 (2H, d, J = 9.0 Hz), 7.89 (2H, d, J = 8.9 Hz), 8.24 (1H, d, 460
J = 5.1 Hz), 887 (2H, s), 9.02 (1H, d, J = 5.1 Hz), 9.31-(1H,s)
(DMS0-d6)

1.32 (3H, d, J=6.5 Hz), 1.67 (8H, d, J=7.0 Hz), 3.19-3.38 (1H, m),
3.42-3.51 (5H, m), 3.54-3.62 (2H, m), 3.68-3.71 (1H, m), 4.08-4.12
F125 . |(1H, m), 4.99 (1H, q, J=6.9 Hz), 7.03 (1H, s), 7.16 (2H, d, J=9.0 Hz), 474
7.89 (2H, d, J=8.9 Hz), 8.24 (1H, d, J=5.1 Hz), 8.95 (2H< &), 9.02
(1H, d, J=5.2 Hz), 9.31 (1H, s) (DMSO-d6)

1.32 (2H, t, J = 74 Hz), 1.77 (6H, s), 3.29-3.34 (1H, m), 3.42-3.51
(5H, m), 3.54-3.59 (2H, m), 3.68-3.71 (1H, m), 4.09-4.12 (1H, m),
F126 7.03 (1H, s), 7.16 (2H, d, J = 9.0 Hz), 7.89 (2H, d, J = 8.9 Hz), 8.24 488
(1H, d, J = 3.9 Hz), 9.02 (1H, d, J = 5.0 Hz), 9.11 (2H, s), 9.31 (1H,
s) (DMSO-d6)

132 (3H, d, J = 6.4 Hz), 1.95-2.22 (2H, m), 2.22-2.42 (2H, m), 243—
2.65 (2H, m), 3.28 —3.36 (1H, m), 3.37-3.61 (7H, m), 3.68-3.71 (1H,
m), 4.08-4.11 (1H, m), 5.15 (1H, t, J = 7.9 Hz), 7.03 (H, s), 7.15
F127  1(2H, d, J = 9.0 Hz), 7.89 (2H, d, J = 8.9 Hz), 8.24 (1H, d, J = 5.1 Ha), 500
‘ 9.02 (1H, d, J = 5.2 Hz), 9.31 (1H, s) (DMSO—d6)

1.31 (8H, d, J = 6.5 Hz), 3.29-3.33 (1H, m), 3.42-3.51 (5H, m), 3.53~
3.62 (2H, m), 3.69 (1H, d, J = 12.3 Hz), 4.09-4.11 (1H, m), 5.24 (1H,
F128 t, J = 7.3 Hz), 7.03 (1H, s), 7.15 (2H, d, J = 9.0 Hz), 7.52 (1H, &), 540
7.86 (2H, d, J = 8.9 Hz), 8.24 (1H, d, J = 5.1 Hz), 8.94-9.08 (2H, m),
9.32 (1H, s) (DMSO—d6)

139 (3R, d, J = 6.4 Hz), 3.39-3.48 (4H, m), 3.57-3.59 (2H, m), 3.61
(3H, s), 3.95-4.10 (1H, m), 7.03 (2H, d, J = 8.8 Hz), 7.38 (1H, s),
F129  1754-762 (3H, m), 8.10 (2H, d, J = 6.9 Hz), 8.17-8.23 (3H, m), 507
8.89(1H, d, J = 5.3 Hz), 9.29 (1H, s) (CDCI,)
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098 (2H, t, J= 74 H2), 129 (3H, d, J= 6.4 Hz), 1.80 (GH. m. J =
7.4 Hz), 293 (2H, t, J = 7.4 Hz), 3.22-3.29 (1H, m), 3.32-3.59 (TH,
m), 3.59-3.72 (1H, m), 3.63-3.66 (1H, m), 4.02-4.18 (1H, m), 6.62
F130  |(1H, s), 7.10 (2H, d, J = 9.0 Hz), 7.85 (2H, d, J = 8.9 Hz), 8.00 (1H, 490
dd, J = 6.7, 5.4 Hz), 8.59 (TH, d, J = 5.0 Hz), 8.71 (1H, d. J = 3.0 Hz)|
(DMSO0O-d6) ~

1.30 (8H, d, J = 6.5 Hz), 3.24-3.30 (1H, m), 3.38-3.47 (5H, m), 3.48
(8H, s), 3.51-3.54 (2H, m), 3.65-3.68 (1H, m), 4.03-4.06 (1H, m),
F131 4.80 (2H, s), 6.62 (1H, s), 7.12 (2H, d, J = 9.0 Hz), 7.87 (2H, d, J = 492
8.9 Hz), 8.00 (1H, dd, J = 6.8, 5.1 Hz), 8.59 (1H, d, J = 4.9 Hz), 8.71
(1H, d, J = 3.1 Hz) (DMSO-d6)

1:29 (3H, t, J = 6.6 Hz), 1.44 (6H, s), 3.33-3.60 (7H, m), 3.22-3.29
: (1H, m), 3.37-3.57 (7H, m), 3.63-3.66 (1H, m), 4.03-4.06 (1H, m),
F132 6.62 (1H, s), 7.10 (2H, d, J = 9.0 Hz), 7.85 (2H, d, J = 8.9 Hz), 7.99 504
(1H, dd, J = 6.8, 5.2 Hz), 8.59 (1H, d, J = 5.0 Hz), 8.71 (1H, d, J =
3.0 Hz) (DMSO-d6)

1.30 (8H, d, J = 6.4 Hz), 3.26-3.32 (1H, m), 3.37-3.44 (2H, m), 3.47
(3H, s), 3.53-3.59 (2H, m), 3.69 (2H, d, J = 12.3 Hz), 4.04-4.06 (1H,
F133 m), 6.62 (1H, s), 7.16 (2H, d, J = 9.0 Hz), 7.87-8.04 (3H, m), 8.07- 525
8.14 (2H, m), 8.59 (1H, d, J = 5.1 Hz), 8.72 (1H, d, J = 3.0 Hz), 8.92
(2H, dd, J = 4.5 Hz) (DMSO-d6)

1.30 (3H, d, J = 6.5 Hz), 3.26-3.32 (1H, m), 3.37-3.44 (2H, m), 3.47
(3H, s), 3.53-3.59 (2H, m), 3.69 (2H, d, J=12.3 Hz), 4.04-4.06 (1H,
m), 6.62 (1H, s), 7.16 (2H, d, J = 9.0 Hz), 7.73 (1H, dd, J=7.6 Hz), .
F134  1789-8.05 (3H, m), 813 (1H, t. J = 7.8 Hz), 833 (1H. d, J = 6.4 H), 525
8,59 (1H, d, J=4.9 Hz), 8.72 (1H, d, J = 3.1 Hz), 8.85 (1H, d, J = 4.4
Hz) (DMS0O-d6)

1.29 (1H, d, J = 6.4 Hz), 3.26-3.32 (1H,m), 3.41-3.69 (7H, m), 4.03—
- 14.06 (1H, m), 4.57 (2H, s), 6.62 (1H, s), 7.15 (1H, d, J = 9.0 Hz), 7.88
F135 (1H, d, J = 8.9 Hz), 7.98 (1H, dd, J = 6.7, 5.0 Hz), 8.59 (1H, d, J = 477
4.9 Hz), 8.71 (1H, d, J = 4.8 Hz), 8.78 (2H, brs) (DMSO—d6)

130 (30, d, J= 6.5 H2), 1.66 (3H, d, J= 7.0 F2), 3.26-3.31 (TH, .
339-3.44 (2H, m), 3.47 (3H, s), 3.53-3.59 (2H. m), 3.67-3.70 (1H,
. |m), 4.04-4.07 (1H. m), 4.99 (1H, g J = 6.9 Hz), 6.62 (1H, s), 7.15
F136  \2H, d, J = 9.0 Hz), 7.88 (1H, d, J = 8.9 Hz), 7.99 (1H, dd. J = 6.8, 491

5.0 Hz), 8.59 (1H, d, J = 4.9 Hz), 8.72 (1H, d, J = 8.2 Hz), 8.93 (2H, -
brs) (DMSO—d6)

130 (3H, d, J = 6.4 Hz), 1.76 (6H, 5), 3.26-3.32 (2H. m), 3.41-3.44
(2H, m), 3.47 (3H, s), 3.53~3.56 (2H, m), 3.67-3.70 .(1H, m), 4.02—
4.06 (1H, m), 6.62 (1H, s), 7.15 (1H, d. J = 9.0 Hz), 7.88 ({H. d, J =
F137 190 Hz), 7.99 (1H, dd, J = 6.7, 5.0 Hz), 8.59 (1H, d, J = 5.0 Hz), 8.72 505
(1H, d, J = 3.0 Hz); 9.07 (2H, brs) (DMSO—-d6)

130 (3H, d, J = 6.5 Hz), 1.96-2.22 (2H, ), 2.23-2.41 (2H, m), 2.42~
2.62 (2H, m), 3.26-3.31 (1H, m), 3.36-3.39 (2H, m), 3.42-3.46 (2H,
m), 347 (3H, s), 3.55-3.66 (1H, m), 4.04-4.06 (1H. m), 5.15 (1H, t
F138 | =79 Hz), 6.62 (1H, ), 7.14 (2H, d, J = 9.0 Hz), 7.88 (ZH, d, J = 8.9 517
Hz), 7.99 (1H, dd, J = 6.7, 5.2 Hz), 8.59 (1H, d, J = 5.0 Hz), 8.72 (1H,
d, J = 3.0 Hz) (DMSO-d6)

129 (3H, d, J = 6.4 Hz), 3.26-3.31 (1H, m), 3.38-3.66 (8H. m), 4.03—
4.06 (1H, m), 523 (1H, t, J = 7.3 Hz), 6.62 (1H, s), 7.14 (2H, d, J =
F139 (9.0 Hz), 7.53 (1H, s), 7.86 (2H, d. J = 8.9 Hz), 7.98 (1H, dd, J = 6.8, 557
5.4 Hz), 8.59 (1H, d, J = 5.9 Hz), 8.72 (1H, d, J = 3.0 Hz), 9.01 (1H.
s) (DMSO-d6)
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130 (3H, d, J = 6.4 Hz), 3.06-3.32 (1M, m), 3.41-3.43 (20, m), 3.47
(3H, s), 3.52-3.59 (2H, m), 3.67-3.70 (1H, m), 4.04-4.07 (1H, m),
6.62 (1H, s), 7.15 (2H, d, J = 9.0 Hz), 7.65-7.68 (2H, m), 7.72-7.76
F140  |(1H, m), 7.95 (2H, d, J = 9.0 Hz), 7.99 (1H, d, J = 6.8, 5.3 Hz), 8.18 524
(2H, d, J = 7.1 Hz), 859 (1H, d, J = 4.8 Hz), 8.72 (1H, d. J = 3.0 Hz)
(DMS0O-d6) :

129 (3H, d, J = 6.4 Hz), 3.26-3.32 (1H, m), 3.36-3.44 (2H. m), 3.47
(3H, s), 3.53-3.57 (2H, m), 3.67-3.70 (1H, m), 4.04-4.07 (1H, m),
6.29 (1H, s), 6.62 (1H, ), 7.52-7.56 (3H, m), 7.60-7.61 (1H. m),

F141  1762-7.63 (1H, m), 7.88 (1H, d, J = 8.9 Hz), 7.99 (1H, dd, J = 6.7, 5.1 553
Hz), 859 (1H, d, J = 4.9 Hz), 8.72 (1H, d, J = 3.0 Hz), 952 (1H, bre)
(DMSO-d6)

130 (3H, d, J = 6.4 Hz), 3.17-3.61 (8H, m), 4.02-4.06 (1H, m), 6.62
(1H, s), 7.12 (2H, d, J=9.0 Hz), 7.88 (2H, d, J = 8.9 Hz), 7.99 (1H, dd.
J =67, 54 Hz), 8.11 (2H, brs), 8.59 (1H, d, J = 4.9 Hz), 8.71 (1H, d, 491
J = 3.0 Hz) (DMSO-d6)

1,00 (3H, d, J = 6.4 Hz), 1.31 (3H, d. J = 6.5 Hz), 1.80 (2H. m), 2.94
(3H, t, J = 7.4 Hz), 3.20-3.35 (1H, m), 3.38-3.60 (7H, m),3.65-3.68
F143  |(1H, m), 3.98-4.18 (1H, m), 6.98 (1H, s), 7.12 (2H, d, J = 9.0 Hz), 472
7.86 (2H, d, J = 8.9 Hz), 8.24 (2H, d, J = 6.4 Hz), 8.83 (2H, d. J = 6.3
Hz) (DMSO-d6)

131 (2H, d, J = 6.4 Hz), 3.26-3.32 (1H, m), 3.39-3.49 (31, m), 3.43
(3H, s), 3.47 (3H, s), 3.53-3.60 (2H, m), 3.67-3.72 (1H, m), 4.07-4.10

F142

F144  |(1H, m), 480 (2H, s), 6.99 (1H, s), 7.13 (2H, d, J = 9.0 Hz), 7.88 (2H, 474
d, J =89 Hz), 825 (2H, d, J = 6.4 Hz), 8.84 (2H, d, J = 6.3 Hz)
(DMSO-d6) .

1.31 (3H, d, J = 6.4 Hz), 1.41 (9H, s), 3.26-3.30(1H, s), 3.39-3.42
(2H, m), 3.47 (4H, m), 3.50-3.78 (4H, m), 4.01-4.20 (1H, m), 6.99
F145- |(1H,s), 7.11 (2H, d, J = 9.0 Hz), 7.86 (2H, d, J = 8.9 Hz), 8.25 (2H, d, 486
. J =64 Hz), 884 (2H, d, J = 6.4 Hz) (DMSO0-d6) .

132 (3H, d, J = 6.4 Hz), 3.23-3.38 (1H, ), 3.43-3.50 (3H, m), 3.54-
3.59 (2H, m), 3.64-3.77 (1H, m), 4.08-4.17 (1H, m), 6.96 (1H, s). 7.17
(2H, d, J = 9.0 Hz), 7.74 (1H, dd, J = 7.2, 48 Hz), 7.97 (2. d. J =
F146 |89 Hz), 812 (1H, dt, J = 7.8, 1.5 Hz), 8.18 (2H, d, J = 6.1 Hz, 2H), 507
833 (1H, d, J = 7.9 Hz), 8.80 (2H, d, J = 6.2 Hz), 8.85 (1H, d, J = 4.4
Hz) (DMSO-d6)

131 (3H. d, J = 6.4 H2), 3.28-3.35 (IH, m), 341=3.49 (5H. m), 3.53-
3.61 (2H, m), 3.68-3.71 (1H, m), 4.07-4.10 (1H, m), 4.58 (2H, s), 6.94
F147  |(1H. ), 716 (2H, d, J = 9.0 Hz), 7.90 (2H, d, J = 8.7 Hz), 8.15 (2H, d, 459
J =63 Hz), 8.79 (2H, d, J = 6.1 Hz), 8.86 (2H, brs) (DMSO-d6)

1.31 (3H, d, J = 6.4 Hz), 1.66 (3H, d, J = 6.1 Hz), 3.28-3.33 (1H, m),
3.37-345 (2H, m), 3.47 (3H, s), 3.53-3.60 (2H, m), 3.67-3.70 (1H,
m), 4.06-4.09 (1H, m), 4.96-5.04 (1H, m), 6.93 (1H, s), 7.15 (1H, d, J

F148  1-'90 Hz), 7.45 (2H, d, J = 7.4 Hz), 7.89 (2H, d, J = 8.9 Hz). 8.10 473
(2H, d, J = 6.2 Hz), 8.76 (2H, d, J = 6.2 Hz), 8.88 (2H, brs) (DMSO~-
d6)

1.30 (1H, d, J = 6.4 Hz), 1.76 (6H, s), 3.28-3.33 (1H, m), 3.42-3.49
(5H, m), 3.53-3.57 (2H, m), 3.67-3.70 (1H, m), 4.07-4.10 (1H, m),

F149 6.93 (1H, s), 7.15 (2H, d, J = 9.0 Hz), 7.89 (2H, d, J = 8.9 Hz), 8.11 487
(2H, d, J = 8.9 Hz), 8.77 (2H, d, J = 6.2 Hz), 9.06 (1H, brs) (DMSO-
d6)
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1.30.(2H, d, J = 6.4 Hz), 1.90-2.20 (2H, m), 2.21-2.38 (2H, m), 2.48—
2.56 (2H, m), 3.28-3.47 (6H, m), 2.53-2.57 (2H, m), 3.68-3.71 (1H,
F150 m), 4.06-4.10 (1H, m), 514 (1H, t, J = 7.9 Hz), 6.94 (1H, s), 7.15 499
(2H, d, J = 9.0 Hz), 7.89 (2H, d, J = 8.9 Hz), 8.13 (2H, d, J = 6.2 Hz), '
8.78 (2H, d, J = 6.2 Hz) (DMSO-d6)

1.30 (8H, d, J = 6.5 Hz), 2.69 (1H, s), 3.17-3.37 (1H, m), 3.37-3.63
(11H, m), 3.63-3.79 (1H, m), 3.97-4.15 (1H, m), 525 (1H, t, J =74
F151 Hz), 6.94 (1H, s), 7.15 (2H, d, J = 9.0 Hz), 7.54 (1H, s), 7.86 (2h, d, J 539
= 8.9 Hz), 8.12 (2H, d, J = 6.2 Hz), 8.77 (2H, d, J = 6.2 Hz), 9.04
(1H, s) (DMS0-d6)

1.32 (2H, d, J = 6.4 Hz), 3.32 (1H, d, J = 9.4 Hz), 3.36-3.64 (7H, m),
3.70 (1H, d, J = 12.2 Hz), 4.02-4.21 (1H, m), 6.98 (1H, s), 7.16 (1H,
F152 d, J=9.0 Hz), 7.70 (2H, td, J = 8.5, 7.2 Hz), 7.96 (1H, d, J = 8.9 Hz), 506
8.20 (2H, dd, J = 13.7 Hz), 8.82 (1H, d, J = 6.3 Hz) (DMSO—d6)

1.30 (1H, d, J = 6.4 Hz), 3.31 (1H, s), 3.38-3.364 (6H, m), 3.64-3.78] .
(1H, m), 407 (1H, s), 6.29 (1H, s), 6.93 (1H, s), 7.16 (1H, d, J = 9.0
F153 Hz), 7.44-7.71 (2H, m), 7.89 (1H, d, J = 8.9 Hz), 8.12 (1H, d, J = 6.2 535
Hz), 8.77 (1H, d, J = 6.2 Hz), 9.25-9.62 (1H, m) (DMSO~d6)

1.30 (1H, d, J = 6.4 Hz), 3.31 (1H, s), 3.38-3.64 (6H, m), 3.64-3.78
(1H, m), 4.07 (1H, s), 6.29 (1H, s), 6.93 (1H, ), 7.16 (1H, d, J = 9.0
F154 Hz), 7.44-7.71 (2H, m), 7.89 (1H, d, J = 8.9 Hz), 8.12 (1H, d, J = 6.2 473
Hz), 8.77 (1H, d, J =.6.2 Hz), 9.25-9.62 (1H, m) (DMSO~d86)

1.32 (3H, d, J = 6.4 Hz), 3.29-3.34 (1H, m), 3.42-3.56 (5H, m), 3.57~
3.62 (2H, m), 3.70-3.73 (1H, m), 4.09-4.12 (1H, m), 7.00 (1H, s), 7.17
F155  |(2H, d, J=9.0 Hz), 7.96 (2H, d, J = 8.9 Hz), 8.10 (2H, d, J = 6.1 Hz), 507
. 829 (2H, t, J = 11.1 Hz), 8.85 (2H, d, J = 6.3 Hz), 8.92 (2H, d, J =

6.0 Hz) (DMSO~d6) .

1.30 (3H, d, J = 6.4 Hz), 3.04-3.10 (1H, m), 3.16-3.20 (1H, m), 3.26—
3.30 (1H, m), 3.37-3.42 (1H, m), 3.46 (3H, s), 3.49-3.55 (2H, m),
F156  |4.02-4.05 (1H, m), 4.25 (1H, dd, J = 1.8, 7.9 Hz), 6.34-6.36 (1H, m), 492
6.43 (1H, dd, J = 1.8, 7.9 Hz), 6.98-7.03 (2H, m), 8.24 (2H, d, J = 6.1
Hz), 8.83 (2H, d, J = 6.1 Hz) (DMSO=d6) . ‘
1.30 (3H, d, J = 6.4 Hz), 3.04-3.10 (1H, m), 3.16-3.20 (1H, m),
3.26-3.30 (1H, m), 3.37-3.42 (1H, m), 3.46 (3H, s), 3.49-3.55
(2H, m), 4.02-4.05 (1H, m), 4.25 (1H, dd, J = 1.8, 7.9 Hz),
6.34-6.36 (1H, m), 6.43 (1H, dd, J = 1.8, 7.9 Hz), 6.98-7.03
(2H, m), 8.24 (2H, d, J =-6.1 Hz), 8.83 (2H, d, J = 6.1 Hz)
(DMSO-d6) '

1.41 (3H, d. J = 6.6 Hz), 3.18-3.42 (4H, m), 3.46 (3H, s), 4.12-
4.14 (1H, m), 6.99 (1H, s), 7.15 (1H, t, J = 7.4 Hz), 7.24 (1H, d,
F158  |J = 8.3 Hz), 7.62-7.66 (1H, m), 7.74-7.76 (1H, m), 8.26 (2H, d, 387
J = 6.3 Hz), 8.83 (2H, d, J = 6.3 Hz) (DMSO-d6)

F157 378

1.31 (3H, d, J = 6.4 Hz), 3.23-3.29 (1H, m), 3.37-3.41 (1H, m),
3.45 (1H, s), 3.48-3.68 (4H, m), 4.05-4.08 (1H, m), 6.99 (1H,
s), 8.24-8.25 (2H, m), 8.57 (2H, ), 8.62 (1H, s), 8.84 (2H, d, J
= 6.2 Hz) (DMSO-d8)

F159 364
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CO";\,%"“nd TH-NMR MSIM+1]

1.26 (3H, d, J = 6.4 Hz), 3.47 (3H, s), 3.51-3.56 (3H, m), 3.67-
3.72 (1H, m), 3.87-3.92 (1H, m), 4.01-4.04 (1H, m), 4.13-4.17
F1e0  |(1H, m), 6.87 (1H, t, J = 6.3 Hz), 6.99 (1H, 5), 7.26 (1H, d, J = 363

9.0 Hz), 7.85-7.89 (1H, m), 8.10-8.12 (1H, m), 8.23 (2H, d, J =
6.4 Hz), 8.84 (2H, d, J = 6.4 Hz) (DMSO-d6)

3
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Experiment 1: Inhibitory activity of the medicament of the present invention against
P-GS1 phosphorylation by bovine cerebral TPK1

A mixture containing 100 mM MES-sodium hydroxide (pH 6.5?, 1 mM
magnesium acetate, 0.5 mM EGTA, 5 mM B -mercaptoethénol, 0.02% Tween 20, 10%
glycerol, 12 u g/ml P-GS1, 41.7 u M [y -32P] ATP (68 kBg/ml), bovine cerebral TPK1
and a compound shown in Table (a final mixture contained 1.7% DMSO deriving from a
solution of a test compound prepared in the presence of 10% DMSO) was used as a
reaction system. The phosphorylation was started by adding ATP, and the reaction
was conducted at 25°C for 2 hours, and then stopped by adding 21% perchloric acid on
ice cooling. The reaction mixture was centrifuged at 12,000 rpm for 5 minutes and
adsorbed on P81 paper (Whatmann), and then the paper was washed four times with |
75 mM phosphoric aéid, three times with water and once with acetone. The paper was
dried, and the residual radioactivity was measured using a liquid scintillation counter.
The results are shown in the table below. The test compound markedly inhibited the
P-GS1 phosphorylation by TPK1. The results strongly suggest that the medicaments
of the prese'nt invention inhibit the TPK1 activity, \thereby suppress the A8
neurotoxicity and the PHF formation, and that the medicaments of the present
invention are effective for preventive and/or therapeutic treatment of Alzheimer

disease and the above-mentioned diseases.
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Table 3

Compound No. 1Cs0 (nM)
Bé | 1.7
B9 1.2
B16 .2.8

' B20 1.1
B37 / 1.5
B46 2.5
Bé2 - T
Be69 4
B77 9.8
B109 14
D16 14 -
D42 7.9
D95 5.6
F24 1.4
F56 2.2

| Fe69 2.4
F148 2.6

Experiment 2 : Inhibitory activity on tau phosphorylation in vivo

PCT/JP2007/055787

Test compound was administrated to male CD-1 mice of 5-6 weeks weighing 25-35 g

(Charles River Japan, inc.) at 1, 3, 10, 30 mg/kg p.o. (0.5% Tween/Hz0 suspension) and

after 1h, mice were decapitated and cortex was promptly removed, followed by being

frozen in liquid N2. Cortex was directly homogenized with 2.3% SDS homogenization

buffer (62.5 mM Tris-HC], 2.3% SDS, 1 mM each of EDTA, EGTA and DTT, protease

inhibitor cocktail (sigma P2714) containing 0.2 1z M 4-(2-Aminoethyl)benzenesulfonyl
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fluoride (AEBSF), 13 4 M bestatin, 1.4 u M E-64, 0.1 mM leupeptin, 30 nM aprotinin,
pH‘ 6.8) and centrifuged at 15000 x g for 15 min at 4°C. Protein concentrations were
determined using DC protein assay kit (BIO-RAD). Supernatants were diluted with
sample buffer (62.5 mM Tris-HCl, 25% glycerol, 2% SDS, 0.01% Bromophenol Blue,
pH6.8) to adjust the protein concentrations around 0.5 - 2 mg/mg and then boiled for 5
min. 10 p g of samples were applied on 10% SDS-PAGE mini slab gels and transferred
onto PVDF membranes. Membranes were incubated with PBS containing 5% non-fat
milk for 1ﬂh at r.t. and then probed with pS396 anti-body (BIOSOURCE) over night at
4°C. Anti-rabbit IgG HRP-conjugated anti-body (Promega) was used as secondary
anti-body. Membranes were visualized by ECL kit (Amerasham Bioscience) and

detected by LAS1000 (Fuji Photo Film).
Solubility Example

(1).Preparation
1-1.The first solution prescribed in Degradation tegt method of Japanese
Pharmacopoeia 14 (JP-14)

To 2.0 g of sodium chloride, 7.0 mL of hydrochloric acid and water were added
and the solution was adjusted to 1000 mL. 'This solution was clear and colorless, with
pH of approximately 1.2. ‘

1-2. The second solution prescribed in Degradation test mgthod of JP 14
' To 250 mL of 0.2 mol/L potas.sium dihydrogen phosphate test solution, 118 mL
of 0.2 mol/L sodium hydroxide test solution and water were added and the solution was
adjusted to 1000 mL. This solution was clear and colorless, with pH of approximately
6.8.

1-3. Diluted McIlvaine buffer (pH 4.0)

Disodium hydrogen phosphate solution (0.05 mol/L) and 0.0025 mol/L citric
acid solution were mixed and the mixture was adjusted to pH4.0 to prepare a diluted

Mecllvaine buffer.
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3-4. Artificial intestinal solutions

Two artificial intestinal fluid formulations were used: fasted's‘tate sinﬁulated
intestinal fluid (FaSSIF) and fed-state simulated intestinal fluid (FeSSIF)(Pharm.
Res., V01.15, No.5, 1998, p698-705). In order to prepare these solutions, the test
reagents were combined as shown in Table 4, the mixture was added with water, and
the preparations were homogenized by supersonic vibration. After confirming that
the emulsiﬁcations were homogeneous, the pH was adjusted by adding 1 mol/L sodium

hydroxide solution and the volume of solution was adjusted by adding appropriate

amount of water.

Table 4: Compositions of simulated intestinal fluid

FaSSIF FeSSIF

pH - 6.5 pH 5
Osmolality ‘ 270 mOsmol Osmolality 635 mOsmol
Sodium taurocholate 3 mM Sodium taurocholate 15 mM
Lecithin 0.75 mM Lecithin 3.756 mM
KH2P0O4 39 ¢g Acetic acid 865 g

KCl , 77 g KCl 15.2 ¢
NaOH pH65 NaOH pH 5.0

(Water 1L  Water : 1L

(2) Determination of the appropriate quantitative measurement method

For the purpose of rapid qualitative measurement, the rapid analysis method
(conditions described in more detail below) using semi-micro columns was developed to
produce evenly symmetrical, discrete test compounds peaks separated from solvent

shock peaks.
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[HPLC conditions]

Detector: Photodiode array

Wavelength: UV235 nm

Column: inertsil ODS-3 5um 8.0 mm I.D.X 75 mm
Column temperature: 40°C

Mobile phase: A, 0.1% trifluoroacetic acid solution

B, 0.1% trifluoroacetic acid / acetonitrile solution

A : B =65 : 35 (isocratic elution)

Flow rate: 0.50 mL/min

Injection volume: 5 u L

(8) Determination of the appropriate solubility measurement method
After the potential of test material to be adsorbed on various type of filters was
examined, solubility measurements were conducted by removing insoluble components

by filtration.

(4) Measurement procedures of sample solubility to JP-14 first solution, JP-14 second
solution, McIlvaine buffer (pH = 4.0), water, and artificial intestinal fluids
(fasted-state and fed-state) |
The test liquid (70 mL) was added to a 200 mL conical flask which was warmed

to 37°C in water bath. Approximately 70 mg of each test.material was directly added
“to the flask, dispersed by supersonic‘vibration for 5 minutes, then stirred at
approximately 600 rpm (confirmed by tachometer readings) using a inagnetic stir rod
of approximately 5 cm long. At the pre-determined sampling times after the
solubility measurement started, 5 mL of the test solution was taken and filtered
through the membrane filter (DISMIC-25HP) having a pore size of 0.45 p m or less.
500 u L of the filtered solution was precisely measured after the initial 2.0 mL was
discarded . Acetonitrile of 500 1 L was precisely measured and added to this filtered

solution to make a test solution for HPLC.
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Separately, approximately 5 mg of the test compound was weighed precisely
and the solvent such as acetonitrile or 50% acetonitrile/water solution‘was ad;ied to
make a standard solution in a concentration of approximafely 50 p g/mL. Peak areas
of At and As were measured by the liquid chromatography under the conditions
above-mentioned for 5 p L aliquots of the test solution and the standard solution,
respectively, and, from which the solubility of test materials was determined using a

one-point standard calibration method.

Formulation Example
(1) Tablets
The ingredients below were mixed by an ordinary method and compressed by

using a conventional apparatus.

Compound of Example 1 30 mg
Crystalline cellulose A 60 mg
Corn starch 100 mg
Lactose 200 mg

Magnesium stearate 4 mg

(2) Soft capsules

The ingredients below were mixed by an ordinary .method and filled in soft

Jcapsules.

Compound of Example 1 7 30 mg
Olive oil 300 mg
Lecithin 20 mg

Industrial Applicability
The compounds of the present invention have TPK1 inhibitory activity and are

useful as an active ingredient of a medicament for preventive and/or therapeutic
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treatment of diseases caused by abnormal advance of TPK1 such as neurodegenerative

diseases (e.g. Alzheimer disease) and the above-mentioned diseases.
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CLAIMS

1. A compound represented by the formula (I), an optically active isomer

thereof, or a pharmaceutically acceptable salt thereof:

‘ 20
N= (R?),
2

~ R

wherein each symbol is defined as below:

R4 may be the same or different and represents cyano group or a group represented by
the following formula (II):

Al pf3AT2— .

wherein A

A4 represenfs hydrogen atom, a C1-Cs alkyl group xwhich may be substituted, a C2-Cs
alkenyl group which may be substituted, a C2-Cs alkynyl group which may be
substituted, a Cs-Cr cycloalkyl group which may be substituted, a Cs-Cr cycloalkenyl
group which may be substituted, '

a Cs-Cho aryl group which may be substituted, a heterocyclic group Which mﬁy be-
substituted,

At represents bond, oxygen atom or a group represented by the following formula

(II-a):

\

/N_—Aw——A16 (II-a)

wherein Al represents bond, C=0, C=8 or S(=0)q,

Al8 represents hydrogen atom, a C1-Cs alkyl group which may be substituted, a C2-Cs
alkenyl group which may be substituted, a C2-Cs alkynyl group which may be

substituted, a Cs-C7 cycloalkyl group which may be substituted, a Cs-C7 group
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cycloalkenyl which may be substituted, a Cs-C10 aryl group which may be substituted,

or a heterocyclic group which may be substituted,

Alé represents bond, a C1-Cs methylene group, a sulfur atom, C=0, C=S or S(=0)2,

and Al4 and Al%3 may combine to each other to form a 5 to 7 membered l;eterocyclic ring;

X represents bond, oxygen atom, sulfﬁr atom, S=0, S(=0):, CHz, CHRS, CRSs, or a

group represented by the following formula (III):

N_A9_a10__a11
N-A™—A —A

/ (I11) -

wherein A9 represents bond, C=0, C=8, or S(=0)s,

A0 represents bond, oxygen atom or a group represented by the following formula

(ITI-a):

\
_aAl17__a18
NATAT e

wherein Al7 represents bond, C=0, C=S, or S(=0)s,

A8 yrepresents represents hydrogen atom, a C1-Cs alkyl group which may be
substituted, a Ca-Cs alkenyl group which may be substituted, a C2-Ce alkynyl group
which may be substituted, a C3-Cr cycloalkyl group which may be substituted, a C3-Cr
group cycloalkenyl which may be substituted, a C¢-C10 aryl group which may be
substituted, or a heterocyclic group which niay be substituted,

All yepresents hydrogen atom, a C1-Cs alkyl group which may be substitutred,y a Cz-Cs
alkenyl group which may be substituted, a C2-Cs alkynyl group which may be
‘substituted, a Cs-C7 cycloalkyl gr‘oup which may be substituted, a C3-C7 group
cycloalkenyl which may be substituted, or a group represented by following formula

(I1I-b):

~Ar—(B)~(C) A Aok

As20 may be the same or different and represents a hydrogen atom, a halogen atom,

nitro group, cyano group, or a group represented by the following formula (III-¢):

C34__c33__c32__c31_ (I1-0)
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wherein C34 represents hydrogen atom:(except when all of C33, C32, and C3! represent
bond), a C1-Cs alkyl group which may be substituted, a Ca2-Cs alkenyl group which may
be substituted, a C2-Ce alkynyl group which may be substituted, a 03'97 cycloalkyl
group which may be substituted, a Cs-C7 cycloalkenyl group which may be substituted,
a Ce-C1o0 aryl group which may be subst‘ituted, a heterocyclic group which may be
substituted,

C33 represents bond, oxygen atom, sulfur atom or a group represented by the following

formula (I1I-d):

A\
_(35_ 36
/N c - (I11-d)

wherein €35 represents bond, C=0, C=8 or S(=0)s,
(36 represents hydrogen atom, a C1-Cs alkyl group which may be substituted, a C2-Cs
alkenyl group which may be substituted, a C2-Cs alkynyl group which may be
substituted, a Cs-Cr eycloalkyl group which may be substituted,.a C3-Cr eycloalkenyl
group which may be substituted, a Ce-C1o aryl group which may be substituted, or a
hetero,cyclic': group which may be substituted,
C32 represents bond, C=0, C=8, or S(=0)s,
C31 represents bond, a C1-Cs alkyl group, oxygen atom, sulfur atom or a group
represented by the following formula (III-e)é
N—-C37-38
/ (I11-e)

wherein C37 represents bond, C=0, é=S, or S(=0)s,
C38 represents hydrogen atom, a C1-Cs alkyl group which may be substituted, a Cz2-Cs
alkenyl group which may be substituted, a C2-Cs alkynyl group which may be
substituted, a Cs-Cr cycloalkyl group which may be substituted, a Cs-Cr7 cycloalkenyl
group which may be substituted, a Cs-C10 aryl group which may be substituted, or a
heterocyclic group which may be substituted,
and C34 and €38, C34 and C31, C33 and C3! may combine to each other to form 5 to 7

membered heterocyclic ring,
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t represents an in’peger of 1 to 5,

Aig represents bond, a C1-Cs alkylene group,

B represents a Cs-Cio aryl group, or a heterocyclic group,

C represents bond, a Ce-C1o aryl group, or a heterocyclic gfoup,

Ag represents bond or a C1-Cs alkyl grc;up;

R% may be the same or different and represents a hydrogen atom, a C1-Cs alkyl group

which may be substituted, or a group represented by the following formula (IV):

RNsEA~CH—

wherein n represents 0 or.integer of 1 to 3,

A represénts a Cs-Cio aryl group or a heteroeyclic group,

R7 may be the same or different and represents a halogen atom, nitro group, cyano
group, or a group represented by the following formula (IV-a):

c*—c3—C?>—C'™~ (v-a)

wherein C4 represents hydrogen atom(except when all of C8, C2, and C1 represent bond),
a C1-Cs alkyi group which may be substituted, a Cz-Cs alkenyl group which may be
substituted, a Cz-Ce alkynyl group which may be substituted, a C3-C7 eycloalkyl group
which may be substituted, a Cs-C7 cycloalkenyl group which may be substituted,

a Ce-Ci10 aryl group which may be substitutea, a heterocyclic' group which may be
substituted,

C3 represents bond, oxygen atom, sulfur atom or a group represented by the following
formula (IV-b):
\
N-C—C° v

wherein C5 represents bond, C=0, C=8 or S(=0)s,

C8 represents hydrogen atom, a C1-Cs alkyl group which may be substituted, a C2-Ce
alkenyl group which may be substituted, a Cz-Cs alkynyl group which may be
substituted, a Cs-Cr cycloalkyl group which may be substituted, a Cs-C7 cycloalkenyl

group which may be substituted, a Cs-Ci0 aryl group which may be substituted, or a

279



WO 2007/119463 PCT/JP2007/055787

heterocyclic group which may be substituted,

Cz represents bond, C=0, C=S, or S(=0)z,

C! represents bond, a Ci1-Cs alkyl group, oxygen atom, sulfur atom or a group
represented by the following formula (IV-¢):

M7 8
/N c c Iv-c)

wherein C7 représents bond, C=0, C=S, or S(=0)s,

C8 represents hydrogen atorn, a C1-Cs alkyl group which may be substituted, a C2-Cs
alkenyl group which may be substituted, a C2-Cs alkynyl group which may be
substituted, a C3-C7 cycloalkyl group which may be substituted, a Cs-C7 cycloalkenyl
group which may be substituted, a C¢-C1o aryl group which may be substituted, or a
heterocyclic group which may be substituted,

and C4 and C8, C and C!, C3 and C! may combine to each other to form 5 to 7
membered heterocyclic ring,

s represents 0 or an integer of 1 to 5,

R& may be the same or different and represents a hialogen atom, nitro group, cyano
group, or a group represented by the following formula (V):

B14___B1 3_B12_B1 1 W)
wherein B14 represents hydrogen atom(exceﬁt when all of B 3, B2 and B! represent
bond), a Ci-Cs alkyl group which may be substituted, a Ca-Ce alkenyl group which may
be substituted, a C2-Cs alkynyl group which may be substituted, a Cs-Cr cycloalkyl
'group which may be substituted, a Cs-C7 cycloalkenyl group which may be substituted,
a Ce-Cio aryl group which may be substituted, a heterocyclic group which may be
substituted,

B13 represents bond, oxygen atom, sulfur atom or a group represented by the following
formula (V-a):

N—R15_R16

N-B —B

/ (V-a)

wherein B15 yepresents bond, C=0, C=S or S(=0)s,
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B16 represents hydrogen atom, a C1-Ce alkyl group which may be substituted, a C2-Cs
alkenyl group which may be substituted, a C2-Cs alkynyl group which may be
substituted, a C3-Cr cycloalkyl group which may be substituted, a 03'97 grouﬁ
cycloalkenyl which may be substituted, a Cs-C1o aryl groui) which may be substituted,
or a heterocyclic group which may be substituted,
B12 represents bond, C=0, C=S, or S(=O)2f
Bu represeni;,s bond, a C1-Cs methylene group, oxygen atom, sulfur atom or a group
representéd by the following formula (V-b):

N_Rr17_R18

N—-B —B

/ (V-b)

wherein B17 represents bond, C=0, C=S or S(=0)3;

B18 represents hydrbgen atom, a C1-Cs alkyl group which may be substituted, a C2-Cs
alkenyl group which may be substituted, a Cz2-Cs alkynyl group which may be
substituted, a Cs-Cr cycloalkyl group which may be substituted, .a Cs3-Cr cycloalkenyl
group which may be substituted, a Cs-C1o aryl group which may be substituted, or a
heterocyclic. group which may be substituted;

and B!4 and B13, B4 and B!l, B!3 and B! may combine to each other to form a 5 to 7
membered heterocyclic ring,

or any two R6,or R® and R6 may combine to e.ach other to form carbonyl group together
with'the carbon atom which the two R or R5 and R6bind to;

p represents an integer of 0 to 6;
7 represents nitrogen atom, C-H or d'R20;

R20may be the same or different and represents a halogen atom, nitro group, cyano
group, or a group represented by the following formula (VI):

D*—D*-D*—D-

wherein D4 represents hydrogen atom (except when all of D3, D2, and D ! represent
bond), a C1-Ce alkyl group which may be substituted, a Ca-Cs alkenyl group which may
be substituted, a C2-Cs alkynyl group which may be substituted, a Cs-Cr cycloalkyl

group which may be substituted, a Cs-Cr cycloalkenyl group which may be substituted,
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a Ce-C1o aryl group which may be substituted, a heterocyclic group which may be
substituted,
D3 represents bond, oxygen atom, sulfur atom or a group represented by the following

1

formula (VI-a):
N-D*—D®
/ (VI-a)
wherein D5 represents bond, C=0, C=S or S(=0)3,
Ds represénts hydrogen atom, a C1-Cs alkyl group which may be substituted, a C2-Ce
alkenyl group which may be substituted, a C2-Cs alkynyl group which may be
substituted, a Cs-C7 cycloalkyl group which may be substituted, a Cs-C7 cycloalkenyl
group which may be substituted, a Cs-Cio aryl group which may be substituted, or a
heterocyclic group which may be substituted,
D2 represents bond, C=0, C=S or S(=0)s,
Dt represents bond, a C1-Cs methylene group, oxygen atom, su,lf.ur atom, or a group
represented by the following formula (VI-b):
N-D-—p?
/ (VIb)
wherein D7 represénts bond, C=0, C=S or S(=0)s,
D8 represents hydrogen atom, a C1-Cs alkyl'group which may be substituted, a C2-Ce
alkenyl group which may be substituted, a Cz-Cs alkynyl group which may be
substituted, a Cs-C7 cycloalkyl group which may be substituted, a Cs-Cr cycloalkenyl
' group which may be substituted, a 66'010 aryl group which may be substituted, or a
heterocyclic group which may be substituted,
and D4 and D3, D4 and D?, D8 and D! may combine to each other to form 5 to 7
membered heterocyclic ring,
q represents 0 or an integer of 1 to 3;
R2 represents hydrogen atom, a halogen atom or a C1-Cs alkyl group which may be
substituted;

R3 represents a hydrogen atom, a C1-Ciz alkyl group which may be substituted, a
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C2-Ci12 alkenyl group which may be substituted, a Cz-Ci2 alkynyl group which may be
substituted, a Cs-Ciz cycloalkyl group which may be substituted, a Cs-Ci2 cycloalkenyl
group which may be substituted, a Cs-C10 aryl group which may be su]?stituted, or a
heterocyclic group which may be substituted; .
any one or more of R5 and R6, R5 and R4, R6 and R4, X and R5, X and R¢, X and RS, and
R? and R® may combine to each other to form a fused or spiro, carbocyclic or
heterocyclic ring, together with the ring which contains X, and R5, R4 and Ré bind to;
and each éymbol satisfies the following provisos (1) to (5):
(1) when R4 represents a hydrogen atom, X represents bond, or at least one of R5 and RS,
RS and R4, Ré and R4, X and R5, X and R4, X and RS, and R6 and Ré combine to each
other to form a fused or spiro, carbocyclic or heterocyclic ring, together with the ring
which contains X, and R5, R4 and Ré bind to;
(2) when X represents a group represented by the formula (III), R4 and R do not
combine to each other; |
(3) when Z represents C-R20and R3 does not represents a hydrogen atom, or when Z
represents C-H or C-R20, q represent a integer of 1‘to 3, and R3 does not represents a
hydrogen atom, and R3 does not represents a hydrogen atom, X represents bond, or at
least one of R5 and RS, X and R6, and R6 and RS combine to each other to form a fused or
spiro, carbocyclic or heterocyclic ring, togetﬂer with the ring which contains X, and R5,
R4 and R6bind to;
(4) when q represents 0 » X represents an oxygen atom, and R8 does not represents a.
’hydrogen atom, a spiro ring does not‘attach the carbon atom adjacent to X; and
(5) when q represents 0 and X represents CHz, CHRS, CRSs or a grouﬁ represented by
the formula (ITD), R4 represents a hydrogen atom and at least one of R5 and R6 X and
R5, X and RS, and R6 and R6 combine to each other to form a fused, carbocyclic or
heterocyclic ring, together with the ring which contains X, and R5, R4 and R6 bind to.
2. A compound represented by the formula (I), an optically active isomer

thereof, or a pharmaceutically acceptable salt thereof:
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wherein each symbol is defined as below:

R*may be the same or different and represents cyano group or a group represented by
the following formula (II):

A1 4_A1 3__A1 2__ D

wherein

Al represents hydrogen atom, a C1-Cs alkyl group which may be substituted, a Cs-Cs
alkenyl group which may be substituted, a Cz-Cs alkynyl group vyhich may be
substituted, a Cs-Cr cycloalkyl group which may be substituted, a C3-Cr cycloalkenyl
group which may be substituted,

a CeCio aryi group which may be substituted, a heterocyclic group which may be
substituted,

Al3 represents bond, oxygen atom or a group represented by the following formula
(II-a): |

N—A15—A"6

/ (I1-a)

wherein Al5 represents bond, C=0, C=S or S(=0)a,

A6 represents hydrogen atom, a C1-Cs alkyl group which may be subétituted, a Cz2-Cs
alkenyl group which may be substituted, a Cz2-Cs alkynyl group which may be
substituted, a C3-Cr cycloalkyl group which may be substituted, a C3-Cr group
cycloalkenyl which may be substituted, a Ce-Co aryl group which may be substituted,
or a heterocyclic group which may be substituted,

A2 represents bond, a Ci-Cz methylene group, a sulfur atom, C=0, C=S or S(=0)s,

and A and Al3 may combine to each other to form a 5 to 7 membered heterocyclic ring;
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X represents bond, oxygen atom, sulfur atom, S=0, S(=0)z, CHz, CHRS, CRS2, or a
group represented by the following formula (IID):

wherein A9 represents bond, C=0, C=S, or S(=0)s,

A0 represents bond, oxygen atom or a group represented by the following formula

(II1-a):

\
_aAl7_a18
NATAT e

wherein Al7 represents bond, C=0, C=S, or S(=0)g,

Als représents represents hydrogen atom, a C1-Cs alkyl group which may be
substituted, a Cz2-Cs alkenyl group which may be substituted, a C2-Cs alkynyl group
which may be substituted, a Cs-C7 cycloalkyl group which may be substituted, a-Cs-Cy
group cycloalkenyl which may be substituted, a Cs-C10 aryl group which may be
substituted, or a he.terocyclic group which may be substituted,

Al represehts hydrogen atom, a C1-Cs alkyl group{which may be substituted, a C2-Cs
alkenyl group which may be substituted, a Cz-Cs alkynyl group which may be
substituted, a Cs-C~ cycloalkyl group which may be substituted, a Cs-C7 group
cycloalkenyl which may be substituted, a Csl'Cm aryl group which may be substituted,
or a heterocyclic group which may be substituted;

R may be the same or different and represents a hydrogep atom or a gi'oup

‘represented by the following formula (IV): "

RN A~(CHo— )

wherein n represents 0 or integer of 1 to 3,

A represents a Ce-C1o aryl group or a heterocyclic group,

R7 may be the same or different and represents a halogen atom, nitro group, cyano
group, or a group represented by the following formula (IV-a):

c*—C3—C*—C'~ (v
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wherein C4 represents hydrogen atom(except when all of C3, C2, and C! represent
bond),, a C1-Cg alkyl group which may be substituted, a C2-C¢ alkenyl group which may
be substituted, a C2-Cs alkynyl group which may be substituted, a Cs"C7 cycloalkyl
group which may be substituted, a C3-C7 cycloalkenyl grodp which may be substituted,
a Ce-Cio aryl group which may be substituted, a heterocyclic group which may be |
substituted,

C3 represents bond, oxygen atom, sulfur atom or a group represented by the following

formula (IV-b):

\
56
/N c c (IV-b)

wherein C5 represents bond, C=0, C=S or S(=0),

C8 represents hydrogen atom, a C1-Cs alkyl group which may be substituted, a C2-Cs
alkenyl group which may be substituted, a C2-Cs alkynyl group which may be
substituted, a Cs-Cr cycloalkyl group which may be substituted, la Cs-Cr cycloalkenyl
group which may be substituted, a Cs-Cuo aryl group which may be substituted, or a
heterocyclic. group which may be substituted,

C2 represents bond, C=0, C=S, or S(=0)z,

C! represents bond, a C1-Cs alkyl group, oxygen atom, sulfur atom or a group
representéd by the following formula (IV-c)Z.

N7 8
NTC—C o

‘wherein C7 represents bond, C=0, C::S, or S(=0)q,

C8 represents hydrogen atom, a C1-Cs alkyl group which may be substituted, a C2-Cs
alkenyl group which may be substituted, a Cz-Cs alkynyl group which may be
substituted, a Cz-C7 cycloalkyl group which may be substituted, a Cs-C7 cycloalkenyl
group which may be substituted, a Cs-Ci10 aryl group which may be substituted, or a
heterocyclic group which may be substituted,

and C4 and C3, C4 and C!, C3 and C! may combine to each other to form 5 to 7

membered heterocyclic ring,
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s represents 0 or an integer of 1 to 5;

RS may be the same or different and represents a halogen atom, nitro group, cyano
group, or a group represented by the following formula (V):

B 1 4__B1 3__B1 2_B1 1 W)

wherein B14 represents hydrogen atom(except when all of B3, B2, and B ! represent
bond), a C1-Cs alkyl group which may be substituted, a Cs-Cs alkenyl group which may
be substituted, a Cz-Cs alkynyl group Wh.ich may be substituted, a C3-C7 cycloalkyl
group Wh‘ich may be substituted, a C3-C7 cycloalkenyl group which may be substituted,
a Ce-C1o aryl group which may be substituted, a heterocyclic group which may be
substituted,

Bis représents bond, oxygen atom, sulfur atom or a group represented by the following
formula (V-a):

N—R15_R16

/ NB B (V-a)

wherein B15 represents bond, C=0, C=S or S(=0)s,

Bis represe'nts hydrogen atom, a C1-Cs alkyl group which may be substituted, a C2-Cs
alkenyl group which may be substituted, a C2-Cs alkynyl group which may be
substituted, a Cs-Cr cycloalkyl group which may be substituted, a C3-C7 group
cycloalkenyl which may be substituted, a Cé"Cm aryl group which may be substituted,
or a heterocyclic group which may be substituted, 4

B12 represents bond, C=0, C=8, or S(=0)s,

' Bu represents bond, a C1-Cs methyl.ene group, oxygen atom, sulfur atom or a group
represented by the following formula (V-b):

N—Rr17_R18
NBTEE
wherein B17 represents bond, C=0, C=S or S(=0)s;

B18 represents hydrogen atom, a C1-Cs alkyl group which may be substituted, a C2-Cs
alkenyl group which may be substituted, a C2-Ce alkynyl group which may be

substituted, a Cs-Cr cycloalkyl group which may be substituted, a Cs-Cr cycloalkenyl
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group which may b.e substituted, a Cs-C1o0 aryl group which may be substituted, or a
heterocyclic group which may be substituted;

and B4 and B13, B14 and B, B!3 and B! may combine to each other to form a 510 7
membered heterocyclic ring,

or two of R6 may combine together to f01;m carbonyl group;

p represents an integer of 0 to 6;

Z represents nitrogen atom, C-H or C-R20;

R20 may bé the same or different and represents a halogen atom, nitro group, cyano
group, or a group represented by the following formula (VI):

p*—D*—D*D"- (yp

wherein D4 represents hydrogen atom (except when all of D8, D2, and D ! represent
bond), a C1-Cg alkyl group which may be substituted, a Cz-Cs alkenyl group which may
be substituted, a Cz2-Cs alkynyl group which may be substituted, a C3-Cr cycloalkyl
group which may be substituted, a Cz-Cr7 cycloalkenyl group Whi(::h may be substituted,
a Cs-Cro aryl group which may be substituted, a heterocyclic group which may be
substituted,

D3 represents bond, oxygen atom, sulfur atom or a group represented by the following
formula (VI-a):
N-D*—D®
/- (VI-a)

wherein D5 represents bond, C=0, C=S or S(=0)z,

Ds represents hydrogen atom, a Ci1- Ce alkyl group which may be substituted, a C2-Cs
alkenyl group which may be substituted, a Cz2-Cs alkynyl group which may be
substituted, a Cs-C7 cycloalkyl group which may be substituted, a Cs-Cr cycloalkenyl
group which may be substituted, a Cs-Ci1o aryl group which may be substituted, or a
heterocyclic group which may be substituted,

D2 represents bond, C=0, C=S or S(=0),

D! represents bond, a C1-Cs methylene group, oxygen atom, sulfur atom, or a group

represented by the following formula (VI-b):
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\
/ (VI-b)

wherein D7 represents bond, C=0, C=S or S(=0)s, ‘

D8 represents hydrogen atom, a C1-Cs alkyl group which niay be substituted, a C2-Cs
alkenyl group which may be substituteci, a C2-Cs alkynyl group which may be
substituted, a Cs-C7 cycloalkyl gfoup Whiqh may be substituted, a C3-Cr7 cycloalkenyl
group which may be substituted, a Cs-Cio aryl group which may be substituted, or a
heterocyciic group which mdy be substituted,

and D4 and D3, D4 and D!, D3 and D! may combine to each other to form 5 to 7
membered heterocyclic ring,

q represénts 0 or-an integer of 1 to 3;

R2 represents hydrogen atom, a halogen atom or a Ci-Cs alkyl group which may be
substituted;

R3 represents a hydrogen atom, a C1-Ciz alkyl group which may be substituted, a
C2-C12 alkenyl group which may be substituted, a Cz-Ci2 alkynyl group which may be
substituted,v a C3-Ci2 cycloalkyl group which may b‘e substituted, a Cs-Ciz2 cycloalkenyl
group which may be substituted, a Cs-C10 aryl group which may be substituted, or a
heterocyclic group which may be substituted;

any one or more of R5 and RS, R5 and R4, RS énd R4, X and R5, X and R4, X and RS, and
R6 and Ré may combine to each other to form a fused or spiro, carbocyclic’ or
heterocyclic ring, together with the ring which contains X,. and R?, R4 and Ré bind to;
‘and each symbol satisfies the followi;lg provisos (1) to (5):

(1) when R4 represents a hydrogen atom, X represents bond, or at least one of R5 and RS,
R5 and R4, Ré and R4, X and R53, X and R4, X and RS, and R¢ and Ré combine to each
other to form a fused or spiro, carbocyclic or heterocyclic ring, together with the ring
which contains X, and R5, R4 and R6 bind to;

(2) when X represents a group represented by the formula (III), R4 and R do not
combine to each other;

(8) when Z represents C-R20and R3 does not represents a hydrogen atom, or when Z
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represents C-H or C-R20, q represent a integer of 1 to 3, and R3 does not represents a
hydrogen atom, and R2 does not represents a hydrogen atom, X represents bond, or at
least one of R5 and Ré, X and RS6, and R8 and Ré combine to each other tq form a fused or
spiro, carbocyclic or heterocyclic ring, together with the riﬁg which contains X, and RS,
R4 and R bind to;
(4) when q represents 0 , X represents an oxygen atom, and R3 does not represents a
hydrogen atom, a4 spiro ring does not attach the carbon atom adjacent to X; and
(5) when q represents 0 and X represents CHz, CHRS, CR6s or formula (I11), R4
represents a hydrogen atom and at least one of R5 and R6, X and R5, X and RS, and R¢
and R& combine to each other to form a fused, carbocyclic or heterocyclic ring, together
with the ﬁng which contains. X, and R5, R4 and R6bind to. |
3. The compound, an optically active isomer thereof, or a pharmaceutical
acceptable salt thereof according to claim 2, wherein the formula (VI), (V), and (IV-a)
each independently represents a group represented by the following formula (ITa):
—Q2a—R20b (lla)
R20b represehts hydrogen atom(except when QIZOa represents bond), a C1-Ciz alky group
1, a Cz2-Ci2 alkenyl group, a Cz2-Ciz alkynyl group, a C3-Ciz cycloalkyl group, a C3-Ciz2
cycloalkenyl group, a C1-Ciz alkyl-Cs-Ciz cycloalkyl group, a C1-Ci2 alkyl-Cs-Ci2
cycloalkenyl group, a C1-Ciz2 alkyl-Ce-Cio aryi group 1, a C1-Crz alkyl-heterocyclic group,
a C3-C12 cycloalkyl-Ci-Ciz2 alkyl group, a C3-Ciz cycloalkyl-Cs-Cie cycloalkyl group, a
C3-C12 cycloalkyl-Cs-C10 aryl group, a Cs-C12 cycloalkyl-heterocyclic group, a Ce-Cio
'aryl'CrCm alkyl group, a Ce-C1o aryl-Cs-Ciz cycloalkyl group, a Cs-Cio aryl-Cs-Cio aryl
group, a Cs-Cio aryl-heterocyclic group, a -Ci-Ci2 alkyl group substitﬁted with a
heterocyeclic group, a Cs-Ciz cycloalkyl group substituted with a heterocyclic group, a
Cs~Cio aryl group substituted with a heterocyclic group or a heterocyclic group
substituted with a heterocyclic group, and each of said groups may be substituted with
a halogen atom, cyano group, nitro group, hydroxyl group, a C1-Ciz2 alkyloxy, a Cs-C1o
aryloxy, amino group, a C1-Ciz2 alkylamino group, a Cs-Ci2 cycloalkylamino group, a

di(C1-Ciz alkyl) amino group, or a heterocyclic group;
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Q202 represents bond, oxygen atom, sulfur atom, N-R20b, C=0, SOz, 0-C(=0), C(=0)-0,
C(?O)-N(RZOb), N(R20b)-C(=0), N(R20b)-SO2, SO2-N(R20b), O-C(=0)-N(R20b),
N(R20b)-C(=0)-0, N(R20b)-C(=0)-N(R20b);

v

the formula (II) represents a group represented by the following formula (Va):
—Qfa—R20b (Va) “

wherein Q42 represents bond, oxygen atom, sulfur atom, N-R20b, C=0, SOz, O-C(=0),
N(R20)-C(=0), or N(R200)-SOz;,

X is bond, oxygen atom, sulfur atom, -S(=0)z-, -CHa-. - CHRS -, - C(R)2-, -NH-, or -NR4-
(wherein R4 is not cyano group);

n in the formula(IV) is 0 or 1'

A in the formula (IV) is phenyl group, naphthyl group, a heteroaryl group;

and when any one or more of R6 and R6, R5 and R4, R6 and R4, X and R5, X and R4, X and
Ré, and Ré and RS combine to each other to form a fused or spiro, carbocyclic or
heterocyclic ring, together with the ring which contains X, an,d.R5, R4 and Rfbind to,
the one or more of R and R&, R% and R4, Rf and R4, X and R5, X and R4, X and RS, and
Ré and RS are a part of an optionally substituted 5 to 7 membered ring optionally
containing 1 or 2 hetero atoms selected from the group consisting of nitrogen atoms
oxygen atoms and sulfur atoms, and said 5 to 7 membered ring may be substituted
and/or be condensed with a CeCio aryll group which may be substituted or a
heterocyclic group which may be substituted.

4. The compound, an optically active isomer thereof, or a pharmaceutical

I acceptable salt thereof according to élaim 2 or 3, wherein R? is hydrogen atom.

5. The compound, an optically active isomer thereof, or a pharmaceutical
acceptable salt thereof according to any one of claims 2 to 4, wherein, R3 is hydrogen
atom, or a Ci-Ciz alkyl group which may be substituted.

6. The compound, an optically active isomer thereof, or a pharmaceutical
acceptable salt thereof according to any one of claims 2 to 4, wherein R3 is methyl
group.

7. The compound, an optically active isomer thereof, or a pharmaceutical
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acceptable salt thereof according to any one of claims 2 to 6, wherein X is bond.

8. The compound, an optically active isomer thereof, or a pharmaceutical
acceptable salt thereof according to claim 7, wherein R4 is hydrogen a‘tom, Rs 'is
hydrogen atom, p is 1, and Ré binds to the carbon not adjécent to the nitrogen atom.

9. The compound, an optically éctive isomer thereof, or a pharmaceutical
acceptable salt thereof according to claim 7, wherein R4 is hydrogen atom, p is 1, R8
binds to the carbon adjacent via X to the carbon which R5 binds to, and R5 and RS
combine together to form a pyrrolidine ring which may be substituted or chroman ring
together with the two carbon atoms which have X as bond.

10. The compound, an optically active isomer thereof,'or a pharmaceutical
accepta’ble salt thereof according to claim 7, wherein R4 is not hydrogen atom, R5 is
hydrogen atom, and p is O,

11. The compound, an optically active isomer thereof, or a pharmaceutical
acceptable salt thereof according to any one of claims 2 to 6, whe'rein, X is oxygen atom,,
CHs, or a group ref)resented by the formula (IIT) wherein A? represents bond, A0
represents bond and All represents hydrogen atom or a C1-Cs alkyl group which may
be sgbstituted.

12. The compound, an optically active isomer thereof, or a pharmaceutical
acceptable salt thereof according to claim li, wherein R4 is not hydrogen atom, RS is
hydrogen atom, and p is 0.

13. The compound, an optically active isomer the_reof, or a pharmaceutical
acceptable salt thereof according to claim 12, wherein R4¢is phenyl group,
phenylmethyl group, an unsubstituted Ci1-Cs alkyl group, or a Ci-Cs alkyloxycarbonyl
group (A4 is a C1-Cg alkyl group, Al3 is oxygen atom, and A2 is C=0).

14. The compound, an optically active isomer thereof, or a pharmaceutical
acceptable salt thereof according to claim 11, wherein p is 0, and R4 and R5 combine
together to form a 1,2,3,4-tetrahydronaphthalene which may be substituted, a
chroman ring which may be substituted, or a cyclohexane ring which may be

substituted, together with the two carbon atoms to which R4 and R5 bind to.
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15. The compound, an optically active isomer thereof, or a pharmaceutical
acceptable salt thereof according to claim 11, wherein p is 1, and R4 and R6 combine
together to form dimethylene group. ‘

16. The comi)ound, an optically active isomer thereof, or a pharmaceutical
acceptable salt thereof according to any‘one of claims 2 to 6, wherein X and R5 combine
together to form a cyclohexane ring which'may be substituted, a pyrrolidine ring which
may be substituted, or a 1,2,3,4-tetrahydroisoquinoline ring which may be substituted,
together Qith the carbon atém which R5 binds to.

17. The compound, an optically active isomer thereof, or a pharmaceutical
acceptable salt thereof according to claim 16, wherein R4 is hydrogen atom,

18. The compound, an optically active isomer thereof, or a pharmaceutical
acceptable salt thereof according to claim 16 or 17, wherein p is 0,

19. The compound, an optically active isomer thereof, or a pharmaceutical
acceptable salt thereof according to claim 16, wherein p is 1, anci R4and Ré combine to
form dimethylene gi‘oup.

20. A compound according to claim 2 selepted from the group consisting of:
6-(3-Fluoro-pyridin-4-yD-2-[5-(3-methoxy-phenyl)-(3aRS,6aSR)-cis-hexahydro-pyrrolo
[3,4-clpyrrol-2-yll-3-methyl-3H-pyrimidin-4-one;
2-[5-(2-Me’thoxy'phenyl)-(3aRS,6aSR)'cis'he.xahydro-pyrr010'[3,4-c]py'rrol-2-y1]-
3-methyl-6-pyridin-4-yl-3H-pyrimidin-4-one; ‘ ‘
2-[5-(2-Methoxy- phenyl) -(3aRS, 6aSR) cis-hexahydro- pyrrolo[S 4- c]pyrrol 2-yll-

' 1-methyl-1H-[4,4'Tbipyrimidinyl-6-one;
6-(3-Fluoro-pyridin-4-yl)-2-[5-(2-methoxy-phenyl)-(3aRS,6aSR)-cis-hexahydro-
pyrrolol3,4-clpyrrol-2-yll-3-methyl-38H-pyrimidin-4-one;
3-Methyl-6-pyridin-4-yl-2-((3aRS,9bRS)-cis-1,3a,4,9b-tetrahydro-3H-5-0xa-2-aza-
cyclopentalalnaphthalen-2-yl)-3H-pyrimidin-4-one;
6-(3-Fluoro-pyridin-4-yl)-3-methyl-2-((3aRS,9bRS)-cis-1,3a,4,9b-tetrahydro-3H-5-oxa-
2-aza-cyclopentalalnaphthalen-2-yD)-3H-pyrimidin-4-one; .

2-((39)-3-Benzylamino-pyrrolidin-1-y1)-3-methyl-6-pyridin-4-yl-3H-pyrimidin-4-one;
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2-((38)-3-Benzylamino-pyrrolidin-1-y1)-1-methyl- 1H-[4,4Tbipyrimidinyl-6-one;
2-((88)-3-Benzylamino-pyrrolidin-1-y1)-6-(3-fluoro-pyridin-4-y1)-3-methyl-3H-
pyrimidin-4-one; ‘ |
2-((88)-3-Amino-pyrrolidin-1-y1)-1-methyl-1H- [4,4']bipyriniidiny1'6'one;
N-[1-(1-Methyl-6-ox0-1,6-dihydro-[4,4Tbipyrimidinyl-2-y1)-pyrrolidin-(8S)-3-yll-
benzamide; .
2-[(88)-3-(4-Fluoro-phenylamino)-pyrrolidin-1-yll-1-methyl- 1H-[4,4Tbipyrimidinyl-
6-one;
2-((3R)-3-Benzylamino-pyrrolidin-1-y1)-6-(3-fluoro-pyridin-4-y1)-3-methyl-3H-
pyrimidin-4-one;

2-((3R)-3‘-Benzylamino*pyrrolidin- 1-yD)-8-methyl-6-pyridin-4-yl-3H-pyrimidin-4-one;
2-((3R)-3-Benzylamino-pyrrolidin-1-y1)-1-methyl-1H-[4,4'Ibipyrimidinyl-6-one;
2-((8R)-8-Amino-pyrrolidin-1-y1)-6-(3-fluoro-pyridin-4-yl)- 3-methyl- SH-pyrimidin-
4-one;

2-((3R)-3-Amino-pyrrolidin-1-yl)-1-methyl- 1H-[4,4bipyrimidinyl-6-one;
2-[(8R)-3-(4-Fluoro-phenylamino)-pyrrolidin- 1-yll- 1-methyl-1H-[4,4Thipyrimidinyl-6-
one;

2-[(8R)-3-(4-Fluoro-phenylamino)-pyrrolidin- 1-y1]-3-methyl-6-pyridin-4-yl-3H-
pyrimidin-4-one; | '
2-((8R)-3-Amino-pyrrolidin-1-yl)-3-methyl-6-pyridin-4-yl-3H-pyrimidin-4-one;
2-1(3R) -3-(2'Fluoro-phenylamino)-py?rolidin- 1-yll-3-methyl-6-pyridin-4-yl-3H-
lpyrimidin'él-one,

2-[3-((8R)-3-Fluoro-phenylamino)-pyrrolidin-1-y1] -3'methyl'G-pyridin;4'y1'3H -
pyrimidin-4-one;
2-[(3R)-3-(2-Methoxy-phenylamino)-pyrrolidin-1-yll-8-methyl-6-pyridin-4-yl-8H-
pyrimidin-4-one;
2-[(3R)-3-(3-Methoxy-phenylamino)-pyrrolidin-1-yll-3-methyl-6-pyridin-4-yl-3H-
pyrimidin-4-one;

3-Methyl-2-(2-methyl-pyrrolidin- 1-yD)-6-pyridin-4-yl-8H-pyrimidin-4-one;
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1-Methyl-2-(2-methyl-pyrrolidin-1-yD)-1H-[4,4Tbipyrimidinyl-6-one;
6-(3-Fluoro-pyridin-4-y1)-3-methyl-2-(2-methyl-pyrrolidin-1-y1)-3H-pyrimidin-4-one;
2-[(8R)-3-(2-Fluoro-phenylamino)-pyrrolidin-1-yl]-1-methyl-1H-[4,4'] bipyrimidinyl'
6-one; .
2-[(8R)-8-(2-Methoxy-phenylamino)-pyrrolidin-1-y1l-1-methyl-1H-[4,4 Tbipyrimidinyl-
6-one; .
2-[(3R)-8-(3-Methoxy-phenylamino)-pyrrolidin-1-yll-1-methyl-1H-[4,4'Tbipyrimidinyl-
6-one; '
2-[(8R)-8-(4-Methoxy-phenylamino)-pyrrolidin-1-yll-1-methyl- 1H-[4,4Tbipyrimidinyl-
6-one;
3'Methyi-2-((SR)-3-phenylamino-pyrrolidin*1'yl)-6-pyridin-4-yl~SH'pyrimidin-4-one;
1-Methyl-2-((3R)-3-phenylamino-pyrrolidin-1-y1)-1H-[4,4'Tbipyrimidinyl-6-one; and
6-(3-Fluoro-pyridin-4-y1)-2-[(3R)-3-(2-methoxy-phenylamino)-pyrrolidin-1-yll-3-methyl
-3H-pyrimidin-4-one, |

an optically active isomer thereof, or a pharmaceutically acceptable salt thereof.

21. A compound according to claim 1 selected from the group consisting of:
2-((88)-3-Benzyl-morpholin-4-yl)-1-methyl-1H- [4,4"]bipyrimidinyl-6'one;
2-((4aRS,10bRS)-trans-2,3,4a,5,6,10b-Hexahydro-naphthol[1,2-b][1,4]oxazin-4-y1)-3-
methyl-6-pyridin-4-yl-8H-pyrimidin-4-one; '
6-(3-Fluoro-pyridin-4-yD-2-((4aRS,10bRS)-trans-2,3,4a,5,6, 10b-hexahydro-naphtho
[1,2-b1[1,4]oxazin-4-y1)-3-methyl-3H-pyrimidin-4-one; |

'2-((4aRS,10bR8)-trans-3,4,4a,5,6, 1OB'Hexahydr0'2H-napﬂtho[l,Z-b] [1,4]oxazin-4-yl)
-3-methyl-6-(pyrimidin-4-yD-3H-pyrimidin-4-one;
3-Methyl-2-(4-phenyl-4,8-diaza-tricyclo[5.2.2.026]undec-8-y1)-6-pyridin-4-yl-SH-
pyrimidin-4-one;
3-Methyl-6-pyridin-4-y1-2-[6-(4-pyrrolidin-1-yl-phenyl)-2-aza-bicyclo[2.2.2]oct-2-y1]-
3H-pyrimidin-4-one;
2-[3-(2-Methoxy-phenylamino)-8-aza-bicyclo[3.2. 1]oct-8-yl]-3-methyl-6-pyridin-4-yl-

3H-pyrimidin-4-one;
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6'(3'F1uor0'pyridi;1'4'yD'2'[3'(2~methoxy-phenylamino)'8'aza'bicyclo[3.2.1]oct'8'y1]“3-
methyl-BH'pyrimidin-4'one;
2-[3-(4-Methoxy-phenylamino)-8-aza-bicyclo[3.2.1]oct-8-yll-3-methyl-6-pyridin-4-yl-
3H-pyrimidin-4-one; ‘
6-(3-Fluoro-pyridin-4-y1)-2- [3'(4~metho§y"pheny1amino) -8-aza-bicyclo[3.2.1]oct-8-y1]-3-
methyl-3H-pyrimidin-4-one;
2-(8-Methoxy-(4aRS,10bRS)-trans-2,3,4a,5,6,10b-hexahydro-naphthol1,2-bl[1,4]
oxazin'4-§1)'3-methyl'6'pyridin-4'yl-3H'pyrimidin'4-one;
6-(3-Fluoro-pyridin-4-yD-2-(8-methoxy-(4aRS,10bRS)-trans-2,3,4a,5,6, 10b-hexahydro-
naphthol1,2-b][1,4]loxazin-4-y1)-3-methyl-38H-pyrimidin-4-one;
2'(8'Methoxy-(4aRS,1ObRS)7trans-2,3,4a,5,6,10b-hexahydro-naphtho[1,2“b][1,4]
oxazin-4-yl1)-1-methyl-1H-[4,4'Ibipyrimidinyl-6-one;
2-(7- Methoxy (4aRS,10bRS)-trans-2,3,4a,5,6,10b-hexahydro- naphtho[l 2-bll1,4].
oxazin-4- yl) 3-methyl-6-pyridin-4-yl-3H-pyrimidin-4-one;
6-(3-Fluoro-pyridin-4-yl)-2-(7-methoxy-(4aRS,10bRS)-trans-2,3,4a,5,6,10b-hexahydro-
naphtho [1,2-b] [1,4]oxazin-4-yI)- 3-methy1'BH-pyrill}idin'él'one;
2-(7-Methoxy-(4aRS,10bRS)-trans-2,3,4a,5,6,10b-hexahydro-naphthol1,2-b][1,4]
oxazin-4-yl)-1-methyl- 1H-[4,4']bipyrimidinyl-6-one;
| 2-(9-Meth‘oxy"(4aRS,10bRS)'tranS'2,3,4a,5,é,10b-hexahydrd-naphtho’[1,2-b][1,4]
oxazin-4-yl)-3-methyl-6-pyridin-4-yl-3H-pyrimidin-4-one; '
6-(3-Fluoro-pyridin-4-y1)-2-(9-methoxy-(4aRS,10bRS)-trans-2,3,4a,5,6, IOi)-hexahydrO'
’ naphtho[1,2'b][1,4]oxazin'4'yl)"3~me:thy1-BH'pyrimidin-4-one, 4
2-(9-Methoxy-(4aRS,10bRS)-trans-2,3,4a,5,6,10b-hexahydro-naphthol1,2-b][1,4]
oxazin-4-y1)-1-methyl-1H-[4,4'Ibipyrimidinyl-6-one;
2-((4aRS,10bSR)-cis-2,3,4a,5,6,10b-Hexahydro-naphthol1,2-b1[1,4]oxazin-4-yl)-
3-methyl-6-pyridin-4-yl-3H-pyrimidin-4-one;
6-(3-Fluoro-pyridin-4-y1)-2-((4aRS,10bSR)-cis-2,3,4a,5,6,10b-hexahydro-naphtho[1,2-b]
[1,4]loxazin-4-y1)-3-methyl-3H-pyrimidin-4-one;
2-((4aRS,10bSR)-cis"2,3,42,5,6,10b-Hexahydro-naphtholl,2-b] [1,4loxazin-4-yl)-
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1-methyl-1H-[4,4Tbipyrimidinyl-6-one;
6-(3-Fluoro-pyridin-4-yl)-3-methyl-2-((4aRS,10bRS)-trans-2,3,10,10a-tetrahydro-4aH-
4,9-dioxa-1-aza-phenanthren-1-y1)-3H-pyrimidin-4-one; \
6-(3-Fluoro-pyridin-4-y1)-2-(8-methoxy-(4aRS, 10bSR)-cis-2,3,4a,5,6,10b-hexahydro-
naphtho(1,2-b][1,4]loxazin-4-yI)-3-methyl-3H-pyrimidin-4-one;
6-(3-Fluoro-pyridin-4-y1)-2-(6-methoxy- (4§1RS, 10aRS)-trans-2,3,10,10a-tetrahydro-
4aH-4,9-dioxa-1-aza-phenanthren-1-yl)-3-methyl-3H-pyrimidin-4-one;
2-(9-Methoxy-(4aRS,10bSR)-cis-2,3,4a,5,6,10b-hexahydro-naphthol1,2-b][1,4]oxazin-4-
y1)-3-methyl-6-pyridin-4-yl-3H-pyrimidin-4-one;
6-(3-Fluoro-pyridin-4-yD)-2-(9-methoxy-(4aRS,10bSR)-cis-2,3,4a,5,6,10b-hexahydro-
nap htho‘[l,z-b] [1,4loxazin-4-y1)-3-methyl-3H-pyrimidin-4-one;
2-(9-Methoxy-(4aRS,10bSR)-cis-2,3,4a,5,6,10b-hexahydro-naphthol1,2-bl[1,4loxazin-4-
yD)-1-methyl-1H-[4,4'Ibipyrimidinyl-6-one;

2-(7-Methoxy-(4aRS,10bSR)-cis-2,3,4a,5,6, 10b-hexahydro-naphti10[1,2~b] [1,4loxazin-4-
yD- B'methyl'6-pyridin-4-yl- 3H-pyrimidin-4-one; ‘

6- (3-Fluoro;pyridin'4'yl)-2'(7 -methoxy-(4aRS, 10bSR) -cis-2,3,4a,5,6,10b-hexahydro-
naphthol1,2-b][1,4]oxazin-4-y1)-8-methyl-38H-pyrimidin-4-one;
2-(7-Methoxy-(4aRS,10bSR)-cis-2,3,4a,5,6,10b-hexahydro-naphtholl,2-b][1,4loxazin-4-
y1)-1-methyl-1H-[4,4'Ibipyrimidinyl-6-one; | '
6-(3°Fluoro-pyridin-4-y1)-2-((4aRS,10aRS)-trans-2,3,4a,5,6, 10b-hexahydro-1H-benzolf]
quinolin-4-yl)-3-methyl-3H-pyrimidin-4-one; .

2- (8-Methoxy-(4aRS,10aRS)-trans-2,3,4a,5,6,10b-hexahydro-1H-benzolflquinolin-4-y1)-
3-methyl-6-pyridin-4-yl-3H-pyrimidin-4-one;
6-(3-Fluoro-pyridin-4-yD)-2-(8-methoxy-(4aRS,10aRS)-trans-2,3,4a,5,6,10b-hexahydro-
1H-benzolflquinolin-4-yD)-3-methyl-3H-pyrimidin-4-one;
2-(8-Methoxy-(4aRS,10aRS)-trans-2,3,4a,5,6,10b-hexahydro-1H-benzolflquinolin-4-yl)-
1-methyl-1H-[4,4'Ibipyrimidinyl-6-one;
3-Methyl-6-pyridin-4-y1-2-(4aRS,10aRS)-cis-2,3,10,10a-tetrahydro-4aH-4,9-dioxa-1-

aza-phenanthren-1-y)-3H-pyrimidin-4-one;
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6-(3-Fluoro-pyridin-4-y])-3-methyl-2-((4aRS,10aRS)-cis-2,8,10,10a-tetrahydro-4aH-
4,9-dioxa-1-aza-phenanthren-1-y1)-3H-pyrimidin-4-one;
1-Methyl-2-((4aRS,10aRS)-cis-2,3,10,10a-tetrahydro-4aH-4,9-dioxa- l'a‘za'
phenanthren-1-yl)-1H-[4,4'bipyrimidinyl-6-one; .
6-(3-Fluoro-pyridin-4-y1)-2-(6-methoxy-(4aRS,10aRS)-cis-2,3,10,10a-tetrahydro-4aH-
4,9-dioxa-1-aza-phenanthren-1-yl) -3"methy1' 3H-pyrimidin-4-one;
2-(6-Methoxy-(4aRS,10aRS)-cis-2,3,10,10a-tetrahydro-4aH-4,9-dioxa-1-aza-
phenanthren-1-yl)-1-methyl-1H-[4,4Tbipyrimidinyl-6-one;
2-(9-Fluoro-(4aRS,10bRS)-trans-2,3,4a,5,6,10b-hexahydro-naphthol1,2-b1[1,4loxazin-
4-yD-3-methyl-6-pyridin-4-yl-3H-pyrimidin-4-one;
2-(9'F1udro-(4aRS,10bRS)~trans-2,3,4a,5,6,10b'hexahydro-naphtho[1,2-b][1,4]oxazin- A
4-y1)-6-(3-fluoro-pyridin-4-y1)-3-methyl-3H-pyrimidin-4-one;
2-(9-Fluoro-(4aRS,10bRS)-trans-2,3,4a,5,6,10b-hexahydro-naphtholl,2-bl[1,4loxazin-
4-y1)-1-methyl-1H-[4,4'Ibipyrimidinyl-6-one; |
2-(9-Fluoro-(4aRS,10bSR)-cis-2,3,4a,5,6,10b-hexahydro-naphthol1,2-bl[1,4loxazin-
4'y1)'3'methy1-6*pyridin-4-y1-3H-pyrimidin~4-bne;
2-(9-Fluoro-(4aRS,10bSR)-cis-2,3,4a,5,6,10b-hexahydro-naphthol1,2-b}[1,4loxazin-
4-y1)-6-(3-fluoro-pyridin-4-yD)-3-methyl-3H-pyrimidin-4-one;
2-(9-Fluoro-(4aRS,10bSR)-cis-2,3,4a,5,6, 10b;hexahydr0'naphtho[1,2-b] [1,4]oxazin-
4-y1)-1-methyl-1H-[4,4'Ibipyrimidinyl-6-one; ‘
3-Methyl-2'((BR)'S'methyl'morpholin-4'yl)'6'pyridin'4-yl-3H-pyrimidin*4-one;
d 6'(3'Fluoro-pyridin'4'yl)'3'methyl'2:((3R)'3'methyl-morpholin'él-yl)'3H‘pyrimidin'
4-one;

1-Methyl-2-((3R)-3-methyl-morpholin-4-y1)- 1H-[4,4'Ibipyrimidinyl-6-one;
6-(3-Fluoro-pyridin-4-yD)-3-methyl-2-((3S)-3-methyl-morpholin-4-y1)-3H-pyrimidin-
4-one;

3-Methyl-2-(2-methyl-piperidin-1-yD-6-pyridin-4-yl-3H-pyrimidin-4-one;
1-Methyl-2-(2-methyl-piperidin-1-y1)- 1H-[4,4'Ibipyrimidinyl-6-one;

6-(3-Fluoro-pyridin-4-yD-3-methyl-2-(2-methyl-piperidin-1-y1)-3H-pyrimidin-4-one;
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4-[4-(3-Fluoro-pyridin-4-y1)- 1-methyl-6-oxo- 1,6-dihydro-pyrimidin-2-y1]-(8R)-3-methyl-
piperazine-1-carboxylic acid benzyl ester;
4-[4-(3-Fluoro-pyridin-4-y1)-1-methyl-6-oxo0-1, G'dihydro-pyrimidin-z-ylg -(39) -3"methyl"
piperazine-1-carboxylic acid benzyl ester; .
6-(3-Fluoro-pyridin-4-yl)-3-methyl-2-((28)-2-methyl-piperazin-1-y)-3H-pyrimidin-
4-one; _

6- (3-F1u01f0'pyridin'4'yl) -3-methyl-2-((2R)-2-methyl-piperazin-1-yl)-3H-pyrimidin-
4-one;

1- [4-(3-Fluoro-pyridin-4-yD-1-methyl-6-oxo-1,6-dihydro-pyrimidin-2-yll-piperidine-
2-carboxylic acid ethyl ester;

2- ((ZSR,4RS)-2,4-Dimethyl“p.ip eridin-1-y1)-6-(3-fluoro-pyridin-4-yl)-3-methyl-3H-
pyrimidin-4-one;
2-((2RS,4R8)-2,4-Dimethyl-piperidin-1-y1)-6-(3-fluoro-pyridin-4-yl)-3-methyl-SH-
pyrimidin-4-one;
3-Methyl-2-((4aRS,8aRS)-trans*octahydro-benzo[1,4]oxazin-4'yl)'6-pyridin*4-yl‘3H'
pyrimidin-tl"one; ;
6-(3-Fluoro-pyridin-4-yD)-3-methyl-2-((4aRS,8aRS)-trans-octahydro-benzol1,4]oxazin-
4-y1)-3H-pyrimidin-4-one;
1-Methy1-2-((4aRS,8aRS)-tranS'octahydro-bénzo[1,4]oxazin'b4-yl)'1H‘
[4,4'Tbipyrimidinyl-6-one; _
2-((3R)-3-Ethy1-morpholin-4—y1)-6-(3-ﬂuoro-pyridin-4-y1)-3;methy1-3H-pyrimidin-
4-one; ‘
2-((3R)-3-Ethyl-morpholin-4-yD-1-methyl-1H-[4,4'|bipyrimidinyl-6-one;
2-(8-Aza-bicyclo[8.2.1]oct-8-y1)-6-(3-fluoro-pyridin-4-yl)-3-methyl-8H-pyrimidin-4-one;
2-(8-Aza-bicyclo[3.2.1]oct-8-y1)- 1-methyl- 1H-[4,4Tbipyrimidinyl-6-one;
6-(3-Fluoro-pyridin-4-y1)-2-((8R)-3-isopropyl-morpholin-4-y1)-3-methyl-3H-pyrimidin-
4-one;
6-(3-F1uoro-pyridin*4'yl)'2"((3R)"3-isobuty1*morph01in'4'y1)'3'methyl-3H'pyrimidin'4'

one;
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4-[4-(3-Fluoro-pyridin-4-yl)-1-methyl-6*oxo-1,6-dihydro-pyrimidin-2-yll-morpholine-3-
carboxylic acid ethyl ester;
6-(8-Fluoro-pyridin-4-yD)-3-methyl-2-((3R)-3-phenyl-morpholin-4-yl) 'SE-pyriﬁidin-
4-one; ‘
1-Methyl-2‘((3R)'3'pheny1-morpholin-4;yl)-lH‘[4,4']bipyrimidinyl-6'one§
3-Methyl-2-(octahydro-quinolin-1-y1)-6 -pyridin'él"yl' 3H-pyrimidin-4-one;
1-Methyl-2-(octahydro-quinolin-1-y1)-1H-[4,4'1bipyrimidinyl-6-one;
6-(3-Fluoro-pyridin-4-yl)-3-methyl-2-(octahydro-quinolin-1-y1)-3H-pyrimidin-4-one;
and |
3-Methyl-2-(4-phenyl-4,8-diaza-tricyclo[5.2.2.026]undec-8-yD)-6-pyridin-4-yl-3H-
pyrimidiﬁ'4'one,

an optically active isomer thereof, or a pharmaceutically acceptable salt thereof.

22. A compound according to claim 2 selected from the group consfstin-g of:
3-Methyl-2-((1RS,4SR,6RS)-6-phenyl-2-aza-bicyclo[2.2.2]oct-2-y1)-6-pyridin-4-yl-
3H-pyrimidin-4-one;
2-(1,3,4,68,7 ,‘llb"HexahydrO'pyrazino [2,1-a] isoduinqlin-Z-yl) -3-methyl-6-pyridin-4-yl-
3H-pyrimidin-4-one; \
6-(3-Fluoro-pyridin-4-yD)-2-(1,3,4,6,7,11b-hexahydro-pyrazinol2, 1-alisoquinolin-2-y1)-
3-methyl-3H-pyrimidin-4-one; and ' ‘

2-(1,3,4,6,7,11b-Hexahydro-pyrazino[2,1-alisoquinolin-2-y1)-1-methyl- 1H-
| [4,4'1bipyrimidinyl-6-one, »
‘an optically active isomer thereof, or a pharmaceutically acceptable salt thereof.

23. A compound according to claim 2 selected from the groﬁp consisting of*
3-Methyl-2-((4aR,8aR)-octahydro-benzol1,4]oxazin-4-yl)-6-pyridin-4-yl-3H-pyrimidin-
4-one;
6-(3-Fluoro-pyridin-4-yD-3-methyl-2-((4aR,8aR)-octahydro-benzo[1,4]oxazin-4-yD)-3H-
pyrimidin-4-one;
1-Methyl-2-((4aR, 8aR)-octahydro-benzo[1,4]oxazin-4-yD)-1H- [4,4'bipyrimidinyl-6-one;
2-((4aR,7aR)-Hexahydro-cyclopentall,4loxazin-4-y1)-3-methyl-6-pyridin-4-yl-3H-
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pyrimidin-4-one;
6-(8-Fluoro-pyridin-4-yD-2-((4aR,7aR)-hexahydro-cyclopentall,4loxazin-4-yl)-
3-methyl-3H-pyrimidin-4-one; ‘
2-((4aR,7aR)'Hexahydro-cyclopenta[1,4]oxazin-4'yl)'l-methyl'1H'[4,4']bipyrimidinyl'
6-one;
6-(3-Flu0r0'pyridin-4-yl)-3'methy1-2'((3RS)-2,2,3-trimethyl-morpholin-4"yl)'3H'
pyrimidin-4-one;
2-((2RS,3R8)-2,3-Dimethyl-morpholin-4-y1)-6-(3-fluoro-pyridin-4-yl)-3-methyl-3H-
pyrimidin-4-one;

2-((2RS, 3RS)-2,3-Dimethyl-morpholin-4-y1)-1-methyl-1H-[4,4Tbipyrimidinyl-6-one;
2'((2RS,SSR)-2,3-Dimethyl-morphblin'4'yl)'6‘(3'ﬂuoro'pyridin'4'yl)-B‘methy1'3H'
pyrimidin-4-one;
2-((2R,3SR)-2,3-Dimethyl-morpholin-4-y1)-6-(3-fluoro-pyridin-4-yl)-3-methyl-3H-
pyrimidin-4-one;
2-((28,3SR)-2,3-Dimethyl-morpholin-4-y1)-6-(3-fluoro-pyridin-4-yl)-3-methyl-SH-
pyrimidin-él;one; ‘

2-((2R, 3R)-2,3-Dimethyl-morpholin-4-yl)-1-methyl-1H-[4,4']bipyrimidinyl-6-one;
2-((2R,3R)-2,3-Dimethyl-morpholin-4-y1)-6-(3-fluoro-pyridin-4-y1)-8-methyl- SH-
pyrimidin-4-one; | ‘
1-Me'thy1-2'((3RS)-2,2,B-trimethyl'morpholin'4'yl)'1H'[4,4']bipyrimidinyl_'6'6ne; '
1-Methyl-2-((3R)-2,2,3-trimethyl-morpholin-4-y1)-1H- [4,4']bipyrimidinyl-6'one§
,1-Methy1-2' ((89)-2,2,3-trimethyl-morpholin-4-y1)-1H-[4,4'Ibipyrimidinyl-6-one;
2-((3aS,7aR)-Hexahydro-2,4-dioxa-7-aza-inden-7-yl)-1-methyl-1H- [4,4‘]bipyrimidiny1-
6-one;
6-((3aS,7aR)-3-Fluoro-pyridin-4-yl)-2-(hexahydro-2,4-dioxa-7-aza-inden-7-yl)-
3-methyl-3H-pyrimidin-4-one;

2-((8RS)-3-Fluoromethyl-morpholin-4-yl)- 1-methyl- 1H-[4,4'Ibipyrimidinyl-6-one;
2-((8R)-3-Fluoromethyl-morpholin-4-yl)- 1-methyl-1H-[4,4Tbipyrimidinyl-6-one;
2-((838)-3-Fluoromethyl-morpholin-4-y1)-1-methyl- 1H-[4,4'Tbipyrimidinyl-6-one;
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2-((3RS)'3'Fluoromethyl-morpholin'4-y~l)-6-(3-ﬂuoro-pyridin'4"yl)'3~methyl-3H-
pyrimidin-4-one;
2-((3R)-3-Fluoromethyl'morpholin'él*yl)'6'(3~ﬂuoro-pyridin'4-yl)'B'met‘hyl'BH-
pyrimidin-4-one; and '
2-((SS)-3-Fluoromethyl'morpholin'4'yl);6'(3-ﬂuoro-pyridih-4-y1)-3-methyl—3H-
pyrimidin-4-one,

an optically active isomer thereof, or a pharmaceutically acceptable salt thereof.

24. A compound according to claim 2 selected from the group consisting of:
6-(3-Fluoro-pyridin-4-yD-3-methyl-2-((4aR,8aR)-octahydro-benzol1,4loxazin-4-y1)-SH-
pyrimidin-4-one; ‘
1-Methyl-2-((4aR, 8aR)-octahydro-benzo[1,4]oxazin'4'yl)'1H-[4,4']bipyrimidiny1-6-one;
6-(3-Fluoro-pyridin-4-y1)-2-((4aR,7aR)-hexahydro-cyclopentall,4loxazin-4-yl)-3-
methyl-3H-pyrimidin-4-one; ,
2-((4aR,7aR)-Hexahydro-cyclopentall,4]oxazin-4-yD)-1-methyl- lH [4,4'Tbipyrimidinyl-
6-one;
6'(3'Fluoro-'pyridin'4'yl)'3'methy1-2"((3RS)'2,2,3-trimethyl-morpholin'él'yl)'3H'
pyrimidin-4-one; |
2-((2RS,3RS)-2,3-Dimethyl-morpholin-4-yD)-6-(3-fluoro-pyridin-4-yl)-3-methyl-3H-
pyrimidin-4-one;
2-((2RS, 3RS)-2,3-Dimethyl-morpholin-4-y1)-1-methyl-1H-[4,4'Tbipyrimidinyl-6-one;
2-((2R,BSR)'2,3-Dimethyl-morpholin-4'yl)'6'(B-ﬂuoro-pyridin-4-y1)'3—mét11yl-3H"
pyrimidin-4-one; . .
2-((28,3SR)-2,3-Dimethyl-morpholin-4-y1)-6-(3-fluoro-pyridin-4-yl)-3-methyl-3H-
pyrimidin-4-one;
2-((2R, 3R)-2,3-Dimethyl-morpholin-4-yD)-1-methyl-1H-[4,4']bipyrimidinyl-6-one;
2-((2R,3R)-2,3-Dimethyl-morpholin-4-y)-6-(3-fluoro-pyridin-4-yl)-3-methyl-3H-
pyrimidin-4-one;
1-Methyl-2-((3R)-2,2, 3-trimethyl-morpholin-4-y1)-1H- [4,4']bipyrimidinyl'6'one;
1-Methyl-2-((85)-2,2, 3-trimethyl-morpholin-4-y1)- 1H-[4,4Tbipyrimidinyl-6-one;
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2-((3aR, 7aS)'Hexahydro-2,4'dioxa'7'aza'inden'7'yl) -1-methyl-1H-[4,4'Ibipyrimidinyl-
6-one;

6-((3aR,7aS)-3-Fluoro-pyridin-4-y1)-2-(hexahydro-2,4-dioxa-7-aza-inden-7-yl) -3-
methyl-3H-pyrimidin-4-one; ‘
2-((3R8)-3-Fluoromethyl-morp holin'4'yi)' 1-methyl-1H-[4,4'Ibipyrimidinyl-6-one;
2-((3R)-3-Fluoromethyl-morpholin-4-y1)- 1-methyl-1H-[4,4'Ibipyrimidinyl-6-one;
2-((38)-3-Fluoromethyl-morpholin-4-y1)- 1-.methy1' 1H-14,4"1bipyrimidinyl-6-one;
2-((3RS)-3-Fluoromethyl-morpholin-4-yl)-6-(3-fluoro-pyridin-4-yl)-3-methyl-3H-
pyrimidin-4-one;
2-((8R)-3-Fluoromethyl-morpholin-4-y1)-6-(3-fluoro-pyridin-4-yl)-3-methyl-3H-
pyrimidin-4-one; and
2-((38)-8-Fluoromethyl-morpholin-4-y1)-6-(3-fluoro-pyridin-4-y1)-3-methyl-3H-
pyrimidin-4-one,

an optically active isomer thereof, or a pharmaceutically accep,ta!ble salt thereof.

25. A compound according to claim 2 selected from the group consisting of:

6- (3'Flu0ro -pyridin-4-yD-3-methyl-2-((2R)-2-methyl-pyrrolidin-1-y1)- 3H'pyrimildin'4;
one; |

1-Methyl-2-((4aSR, 8aRS)-octahydro-quinolin-1-y1)-1H-[4,4'bipyrimidinyl-6-one;
1-Methyl-2-((4a8, 8aR)-octahydro-quinolin-1-y1)-1H-[4,4']bipyrimidinyl-6-one;
1-Methyl-2-((4aR, 8aS)-octahydro-quinolin-1-yl)-1H-[4,4'Ibipyrimidinyl-6-one;
6-(3-F1u0r0‘pyridin-4'yl)'S'methyl*?.'((4aSR,SaRS)-octahydro-quinolin-1*571)'3ﬁ'
‘pyrimidin-4-one; . _ '
6-(3-Fluoro-pyridin-4-yl)-3-methyl-2-((4aS,8aR)-octahydro-quinolin-1-y1)-3H-
pyrimidin-4-one;
6-(3-Fluoro-pyridin-4-yD-3-methyl-2-((4aR,8aS)-octahydro-quinolin-1-yD)-3H-
pyrimidin-4-one;

2-((2R, 4R)-2,4-Dimethyl-pip eridin- 1-yD)-1-methyl-1H-[4,4'Tbipyrimidinyl-6-one;
(28)-2-[4-(8-Fluoro-pyridin-4-y1)-1-methyl-6-0xo-1,6-dihydro-pyrimidin-2-yll-

cyclopentanecarbonitrile;
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2'((ZRS)'Z'Butyl-piyrrolidin- 1-yD)-1-methyl- 1H-[4,4'Ibipyrimidinyl-6-one;
2-((ZRS)-Z'Benzyl-pyrrolidin- 1-yD)-1-methyl-1H-[4,4'Ibipyrimidinyl-6-one;
2'((2RS)‘2'Benzyl'pyrrolidin'1'yl)'6‘(3'ﬂuoro-pyridin-4-yl)'3-methyl-3]\f—1-pyrimidin'4"
one; ‘
2-((2R)-2-Benzyl-pyrrolidin-1-y1)-6-(3-fluoro-pyridin-4-y1)-3-methyl-3H-pyrimidin-4-
one; .

2-((28)-2-Benzyl-pyrrolidin- 1-y1)-6-(3-fluoro-pyridin-4-yl)-3-methyl-3H-pyrimidin-4-
one; and |
6-(3-Fluoro-pyridin-4-yD-2-[(3R)-3-(3-methoxy-phenylamino)-pyrrolidin-1-y1]-3-
methyl-3H-pyrimidin-4-one, -

an opticaﬂly active isomer thereof, or a pharmaceutically acceptable salt thereof.

26. A compound according to claim 2 selected from the group consisting of:
1-Methyl-2-((4aSR, 8aRS)-octahydro-quinolin-1-y1)-1H-[4,4'Ibipyrimidinyl-6-one;
1-Methyl-2-((4a8S, 8aR)-octahydro-quinolin-1-yD)-1H- [4,4’]bipyriﬁidinyl-6-one;
1-Methyl-2-((4aR, 8aS)-octahydro-quinolin-1-y1)-1H-[4,4'lbipyrimidinyl-6-one;
6-(3-Fluoro-pyridin-4-y1)-3-methyl-2-((4aSR,8aRS)-octahydro-quinolin-1-y1)-3H-
pyrimidin-4-one; |
6-(3-Fluoro-pyridin-4-y])-3-methyl-2-((4aS,8aR)-octahydro-quinolin-1-yl)-3H-
pyrimidin-4-one; ‘
6-(3'F1u0r0'pyridin'4-y1)'S'methyl-2-((4aR,8aS)'octahydro-quinolin-l'yl)'3H-
pyrimidin-4-one; |

'2-((2R, 4R)-2,4-Dimethyl-piperidin- 1.-y1) -1-methyl-1H- [4,4'.]bipyrimidinyl-6-one;
(25)-2-[4-(8-Fluoro-pyridin-4-yl)-1-methyl-6-oxo-1,6-dihydro-pyrimidin-2-yll-
cyclopentanecarbonitrile;
2-((2RS)-2-Benzyl-pyrrolidin-1-y1)-6-(3-fluoro-pyridin-4-yl)-3-methyl-SH-pyrimidin-4-
one;
2-((2R)-2-Benzyl-pyrrolidin-1-y1)-6-(3-fluoro-pyridin-4-yl)-3-methyl-3H-pyrimidin-4-
one;

2-((28)-2-Benzyl-pyrrolidin-1-y1)-6-(3-fluoro-pyridin-4-yl)-3-methyl-8H-pyrimidin-4-
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one; and
6-(3-Fluoro-pyridin-4-yD)-2-[(3R)-3-(8-methoxy-phenylamino)-pyrrolidin-1-yl]-3-
methyl-8H-pyrimidin-4-one,

an optically active isomer thereof, or a pharmaceutically acceptable salt thereof.

27. A compound according to élaim 2 selected from the group consisting of:
2-((2R)-2,4-Dimethyl-piperazin-1-yl)-6-(3-fluoro-pyridin-4-y1)-3-methyl-3H-pyrimidin-
4-one; |
(3R)-6- (SLFluorO"pyridin-él'yl) -3-methyl-2-(2-methyl-piperazin-1-y1)-3H-pyrimidin-4-
one;
2-((2R)-4-Benzyl-2-methyl-piperazin-1-yl)-1-methyl- 1H-[4,4'Tbipyrimidinyl-6-one;
1-Methyl-2-((2R)-2-methyl-4-phenyl-piperazin-1-yl)- 1H-[4,4'Ibipyrimidinyl-6-one;
2-[(2R)-4-(2-Fluoro-phenyl)-2-methyl-piperazin-1-yll-1-methyl- 1H-[4,4'Ibipyrimidinyl-
6-one;
2-[(2R)-4-(3-Fluoro-phenyl)-2-methyl-piperazin-1-yll-1-methyl- 1ﬁ' [4,4']bipyrimidinyl-
6-one;
2-[(2R)-4-(4-Fluoro-phenyl)-2-methyl-piperazin- l'yl] -1-methyl-1H-[4,4'Tbipyrimidinyl-
6-one; |
2-[(2R)-4-(2-Methoxy-phenyl)-2-methyl-piperazin-1-yl]-1-methyl-1H-
[4,4'Ibipyrimidinyl-6-one; '
2-[(2R)-4-(3-Methoxy-phenyl)-2-methyl-piperazin-1-yll-1-methyl- 1H-
[4,4Tbipyrimidinyl-6-one; V '

' 2-[(2R)-4-(4-Methoxy-phenyl) -2-metf1y1-pip'erazin- 1-yll-1-methyl-1H-
[4,4Tbipyrimidinyl-6-one; ‘
2'((2R)'4-Isopropyl'2-methyl-piperazin'l"yl)'l‘methyl'lH'[4,4']bipyrimidiny1'6'one§
5-[(3R)-3-Methyl-4-(1-methyl-6-0x0-1,6-dihydro-[4,4'Tbipyrimidinyl-2-y1)-
piperazin-1-yll-thiophene-2-carboxylic acid ethyl ester;
1-Methyl-2-[(2R)-2-methyl-4-(5-methyl-thiophen-2-yl) -piperazin-1-yll-1H-
[4,4Tbipyrimidinyl-6-one;

2-[(2R)-2-Ethyl-4-(4-methoxy-phenyl)-piperazin-1-yl]- 1-methyl- 1H-[4,4'Ibipyrimidinyl-
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6-one; .

2- [(2R) -2-Ethyl-4-(4-methoxy-phenyl)-piperazin-1-yll-6-(3-fluoro-pyridin-4-y1)-3-
methyl-3H-pyrimidin-4-one; ‘
1-Methyl-2-[(2R)-2-methyl-4-(pyridine-3-carbonyl)-piperazin-1-yll-1H-
[4,4'Ibipyrimidinyl-6-one; |

4-[(28)-2-Methyl-4-(1-methyl-6-oxo- 1,6-dihydro- [4,4'Ibipyrimidinyl-2-y1)-piperazin-
1-yll-benzonitrile;
4-[(3R)-3-Methyl-4-(1-methyl-6-oxo-1,6-dihydro-{4,4'Ibipyrimidinyl-2-yD-piperazin-
1-yll-benzonitrile; (
3-Methyl-2-((2R)-2-methyl-4-pyrimidin-2:yl-piperazin-1-y1)-6-pyridin-4-yl-3H-
pyrimidih-4-one§
6-(3-Fluoro-pyridin-4-yD)-3-methyl-2-((2R)-2-methyl-4-pyrimidin-2-yl-piperazin- 1-yl)-
3H-pyrimidin-4-one;

1-Methyl-2-{(2R)-2-methyl-4-[4-(5-methyl- [1,2,4]oxadiazol-3'y1),']c;enzoyl] -piperazin-
1-y1}-1H-[4,4Tbipyrimidinyl-6-one;

1-Methyl-2-{(2R)-2-methy1-4- [4-(5-methyl-[1,2,4] oxadiazol- 3-yD)-benzyl]l-piperazin-
1-yl}-1H-[4,4"Tbipyrimidinyl-6-one;
1-Methyl-2-[(2R)-2-methyl-4-(pyridine-2-carbonyl)-piperazin-1-yll- 1H-

(4,4 Tbipyrimidinyl-6-one; | ‘
2-[(2R)-4-(4-Fluoro-benzoyl)-2-methyl-piperidin-1-yl]-1-methyl-1H-
[4,4'1bipyrimidinyl-6-one; A

9- [(2R)-4-(4-Chloro-benzoyD)-2-methyl-piperidin-1-yl]-1-methyl-1H-
{4,4Tbipyrimidinyl-6-one;
2-[(2R)-4-(3,4-Dichloro-benzoyl)-2-methyl-piperidin-1-yl]-1-methyl-1H-
[4,4'Tbipyrimidinyl-6-one;

2-[(2R)-4-(4-tert-Butyl-benzoyl)-2-methyl-piperazin-1-yl]- 1-methyl-1H-
[4,4'Tbipyrimidinyl-6-one;
4-[(3R)-3-Methyl-4-(1-methyl-6-0xo-1,6-dihydro-[4,4'Ibipyrimidinyl-2-yl)-piperazine-

1-carbonyl]-benzonitrile;
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1-Methyl-2-[(2R)-2-methyl-4-(4-trifluoromethoxy-benzoyl)-piperazin-1-yll-1H-
[4,4’]bipyrimidiny1-6'one;
4- [(3R)-3-Methyl-4-(1-methyl-6'oxo~1,6-dihydro-[4,4']bipyrimidinyl'2'y})'piperazine-
1-carbonyl]-benzoic acid methyl ester; .
1-Methyl-2-[(2R)-2-methyl-4- (4'methyl-i:>enzoyl) -piperazin-1-yl]-1H-
[4,4'Tbipyrimidinyl-6-one; .
1-Methyl-2-[(2R)-2-methyl-4-(4-trifluoromethyl-benzoyl)-piperazin-1-yll- 1H-
[4,4'Ibipyrimidinyl-6-one; °
2-[(2R)-4-(4-Dimethylamino-benzoyl)-2-methyl-piperazin-1-yll-1-methyl- 1H-
[4,4'Tbipyrimidinyl-6-one;
2-[(2R)-4-(4-Methoxy-benzoyl)-2-methyl-piperazin-1-y1]-1-methyl- 1H-
{4,4'Tbipyrimidinyl-6-one;
1-Methyl-2-[(2R)-2-methyl-4-(naphthalene-2-carbonyl)-piperazin-1-y1]-1H-
[4,4']bipyrixﬁidiny1-e-one; |
2-[(2R)-4-(Benzol1,3]dioxole-5-carbonyl)-2-methyl-piperazin-1-yl]-1-methyl- 1H-
[4,4Tbipyrimidinyl-6-one; |
1-Methyl-2-[(2R)-2-methyl-4-(quinoline-2-carbonyl)-piperazin-1-yll-1H-
[4,4'Ibipyrimidinyl-6-one;
2-[(3R)-3-Methyl-4-(1-methyl-6-oxo- 1,6'dihydr0' (4,4'Tbipyrimidinyl-2-yl)-piperazin-
1-yll-benzoic acid methyl ester; . - _
3-[(8R)-3-Methyl-4-(1-methyl-6-0xo0-1,6-dihydro- [4,4']bipyrjmidinyl-2-yl)-piperazin'
' 1-yll-benzonitrile; |
2-[(8R)-3-Methyl-4-(1-methyl-6-0x0-1,6-dihydro- [4,4Tbipyrimidinyl-2-y1)-piperazin-
1-yll-benzonitrile;
1-Methyl-2-((2R)-2-methyl-4-pyrimidin-5-yl-piperazin-1-yl)- 1H-[4,4'] bipyrimidinyl-
6-one;
1-Methyl-2-((3R)-3-methyl-2,3,5,6-tetrahydro-[1,2'Ibipyrazinyl-4-y1)- 1H-
[4,4'Tbipyrimidinyl-6-one;

1-Methyl-2-((2R)-2-methyl-4-pyridin-4-yl-piperazin-1-y1)- 1H-[4,4'Tbipyrimidinyl-6-one;
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1-Methyl-2- ((ZR)'2fmethyl'4'pyridin- 3-yl-piperazin-1-yl)-1H-[4,4'Ibipyrimidinyl-6-one;
1-Methyl-2'((2R) -2-methyl-4-pyridin-2-yl-piperazin-1-y1)- 1H-[4,4']bipyrimidinyl-6-one;
4-[(3R)-3-Methyl-4-(1-methyl-6-0x0-1,6-dihydro-[4,4'Tbipyrimidinyl-2-y])-piperazin-1-
yll-benzoic acid tert-butyl ester; ' ‘
2-{(2R)-4-(4-Chloro-phenyl) 'Z'methyl'pii) erazin-1-yll-1-methyl- 1H-[4,4Tbipyrimidinyl-
6-one;

1-Methyl-2-((2R)-2-methyl-4-quinolin-3-yl-piperazin-1-yl)- 1H-[4,4'Ibipyrimidinyl-
6-one; !
2-[(2R)-4-(4-Hydroxy-phenyl)-2-methyl-piperazin-1-yll-1-methyl-1H-
[4,4'1bipyrimidinyl-6-one; '
4'[(BR)'3‘-Methy1,-4'(l-methyl-G-oxo-1,6'dihydrO'[4,4']bipyrimidinyl~2'yl);
piperazin-1-yll-benzoic acid;
4-{(3R)-4-[4-(3-Fluoro-pyridin-4-y1)-1-methyl-6-0xo0-1,6-dihydro-pyrimidin-2-y1]- .
3-methyl-piperazin-1-yl}-benzoic acid methyl ester; |
3-{(3R)-4-[4-(3-Fluoro-pyridin-4-y1)-1-methyl-6-oxo-1,6-dihydro-pyrimidin-2-yl]-
3-methyl-piﬁerazin-1'y1}'benzoic acid methyl ester;
4-{(3R)-4-[4-(3-Fluoro-pyridin-4-yl)-1-methyl-6-oxo-1,6-dihydro-pyrimidin-2-yl]-
8-methyl-piperazin-1-yl}-benzonitrile;

3-{(3R)-4-[4-(3-Fluoro-pyridin-4-yl)- 1"methyi'6'ox0' 1,6-dihydro-pyrimidin-2-yl]-
3-méthyl-piperazin-1-yl}-benzonitrile; '
2-{(83R)-4-[4-(3-Fluoro-pyridin-4-yl)-1-methyl-6-oxo-1,6-dihydro-pyrimidin-2-y1]-

' 3-methyl-piperazin- 1'yl}'benzonitri1(;;
6-(3-Fluoro-pyridin-4-yD-8-methyl-2-((2R)-2-methyl-4-pyrimidin-5-yl-piperazin-1-yl)-
3H-pyrimidin-4-one;
6-(3-Fluoro-pyridin-4-y1)-3-methyl-2-((3R)-3-methyl-2,3,5,6-tetrahydro-
[1,2'Ibipyrazinyl-4-yD-8H-pyrimidin-4-one;
6-(3-Fluoro-pyridin-4-y1)-3-methyl-2-((2R)-2-methyl-4-pyridin-4-yl-piperazin-1-yl)-
3H-pyrimidin-4-one;
6-(3-Fluoro-pyridin-4-yD-8-methyl-2-((2R)-2-methyl-4-pyridin-3-yl-piperazin-1-y1)-
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3H-pyrimidin-4-one;
6-(3-Fluoro-pyridin-4-y1)-3-methyl-2-((2R)-2-methyl-4-pyridin-2-yl-piperazin-1-yl)-
3H-pyrimidin-4-one; ‘
4-{(8R)-4-[4-(3-Fluoro-pyridin-4-yD)- 1-methyl-6-oxo-1,6-dihydro-pyrimidin-2-y1l-
3-methyl-piperazin-1-yl}-benzoic acid tert-butyl ester;

6-(3-Fluoro-pyridin-4-yl)- 3'methyl-2‘{(2R).-2'methyl'4' [4-(5-methyl-[1,2,4]oxadiazol-
3-y1)-phenyl] \'piperazin' 1-y1}-3H-pyrimidin-4-one;
2-[(2R)-4-(4-Chloro-phenyl)“2-methyl-piperazin- 1-yll-6-(3-fluoro-pyridin-4-yl)-
3-methyl-3H-pyrimidin-4-one;
6-(3'F1uor0'pyridin'{l'yl)-3-methyl-2-((2R)-2-methy1-4-quinolin'B-yl'piperazin'l'yl)'
3H'pyrixﬁidin-4"one;
6-(3-Fluoro-pyridin-4-yD-3-methyl-2-((2R)-2-methyl-4-quinolin-6-yl-piperazin-1-yl)-
3H-pyrimidin-4-one;

6-(3-Fluoro-pyridin-4-y1)-2-[(2R)-4- (4-hydroxy.-pheny1)-2-methy1-'pip erazin-1-yl]-
3'methy1-3H-pyrinﬁdin74-one§

4-{(3R)-4- [4' (3-Fluoro-pyridin-4-yl)- 1-methy1'6-ox0" 1,6-dihydro-pyrimidin-2-yl]-
3-methyl-piperazin-1-yl}-benzoic acid;
4-[(3R)-3-Methyl-4-(1-methyl-6-oxo-4-pyridin-4-y1- 1,6'dihydro-pyrimidin'Z'yl)‘
piperazin-1-yll-benzoic acid methyl ester; |
3-[(3R)-3-Methyl-4-(1-methyl-6-oxo-4-pyridin-4-yl- 1,6-dihydro-pyrimidin'-2'yl) -
piperazin-1-yll-benzoic acid methyl ester,

' 4-[(3R)-3- Methyl-4-(1-methyl-6-oxo0-4-pyridin-4-yl-1,6- d1hydro pyr1m1d1n 2-yD)-
piperazin-1-yll-benzonitrile;
3-[(2R)-3-Methyl-4-(1-methyl-6-oxo-4-pyridin-4-yl-1,6-dihydro-pyrimidin-2-y1)-
piperazin-1-yll-benzonitrile;
3-Methyl-2-((3R)-3-methyl-2,3,5,6-tetrahydro-[1,2Tbipyrazinyl-4-y1)-6-pyridin-4-yl-
3H-pyrimidin-4-one;
3-Methyl-2-((2R)-2-methyl-4-pyridin-4-yl-piperazin-1-yl)-6-pyridin-4-yl-3H-pyrimidin-

4-one;
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3-Methyl-2-((2R) ‘2.'methy1-4'pyridin' 3-yl-piperazin-1-y)-6-pyridin-4-yl-3H-pyrimidin-
4-one; -
4-[(BR)'3'Methyl-4'(1'methyl-6'0X0'4-pyridin-4'yl'1,6-dihydro-pyrimid‘in'Z'yD"
piperazin-1-yl]-benzoic acid tert-butyl ester; ‘
3-Methyl-2-{(2R)-2-methyl-4-[4- (5'methyl- [1,2,4loxadiazol-3-yl)-phenyl]-piperazin-
1-y1}-6-pyridin-4-yl-3H-pyrimidin-4-one; .
2-[(2R)-4-(4-Chloro-phenyl)-2-methyl-piperazin-1-yll-3-methyl-6-pyridin-4-yl-3H-
pyrimidin-4-one; !
3-Methyl-2-((2R)-2-methyl-4-quinolin-3-yl-piperazin-1-yl)-6-pyridin-4-yl-3H-
pyrimidin-4-one;
3-Methyi"2'((2R)*2'methyl-4:quinolin'6"yl'piperazin'l'yl)-6'pyridin'4-y1'3H'
pyrimidin-4-6ne;
2-[(2R)-4-(4-Hydroxy-phenyl)-2-methyl-piperazin-1-yll-3-methyl-6-pyridin-4-yl-3H-
pyrimidin-4-one; | |
4-[(3R)-3-Methyl-4-(1-methyl-6-oxo-4-pyridin-4-yl-1,6-dihydro-pyrimidin-2-yl)-
piperazin-1-yl]-benzoic acid; ‘
1-Methyl-2-{(2R)-2-methyl-4-[4-(5-propyl-[1,2,4loxadiazol-3-yD)-phenyll-piperazin-1-yl}
-1H-[4,4'Ibipyrimidinyl-6-one;

2-{(2R)-4-[4-(5-Methoxymethyl- [1,2,4]oxadia.zol-3-y1)-pheny1] -2-methyl-piperazin-1-yl}-
1-methyl-1H-[4,4'bipyrimidinyl-6-one; o
2-{(2R)-4-[4-(5-tert-Butyl-[1,2,4loxadiazol-3-yD)-phenyl] 'Z-methyl-piperézin- 1-yl}-
'1-methyl-1H- [4,4']bipyrimidiny1‘6'on.e;
1-Methyl-2-{(2R)-2-methyl-4-[4-(5-pyridin-2-y1-[1,2,4]oxadiazol-8-yl)-phenyl]-
piperazin-1-yI}-1H-[4,4Tbipyrimidinyl-6-one; |
2-{(2R)-4-[4-(5-Aminomethyl-{1,2,4]oxadiazol-3-yD)-phenyll-2-methyl-piperazin-1-y1}-
1-methyl-1H-[4,4Tbipyrimidinyl-6-one;
2-((2R)-4-{4-[5-((18)-1-Amino-ethyD-[1,2,4]oxadiazol-3-yll-phenyl}-2-methyl-piperazin-
1-yD-1-methyl-1H-[4,4'Tbipyrimidinyl-6-one;
2-((2R)-4-{4-[5-(1-Amino-1-methyl-ethyl)-[1,2,4loxadiazol-3-y1l-phenyl}-2-methyl-
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piperazin-1-yl)- 1-methyl-1H- [4,4']bipyrimidinyl-6-one;
1-Methyl-2-{(2R)-2-methyl-4-[4-((2RS)-5-pyrrolidin-2-yl-[1,2,4loxadiazol-3-y))-phenyll-
piperazin-1-yl}-1H-[4,4'Ibipyrimidinyl-6-one; ‘
2-[(2R)-4-(4-{5-[(18)-1-Amino-2-(3H-imidazol-4-y1)-ethyll-[1,2,4loxadiazol-3-y1}-
phenyl)-2-methyl-piperazin-1-yl]- l'methyl' 1H-[4,4']bipyrimidinyl-6-one;
1-Methyl-2-{(2R)-2-methyl-4- [4'(5'phenyl'_[l,2,4]0xadiazol-3'y1)'phenyl] -piperazin-
1-yl}-1H-[4,4']bipyrimidinyl-6-one;
6-(3-Fluoro-pyridin-4-yD-3-methyl-2-{(2R)-2-methyl-4-[4-(5-propyl-[1,2,4]loxadiazol-
3-yD-phenyll-piperazin-1-yl}-3H-pyrimidin-4-one;
6-(3-Fluoro-pyridin-4-y)-2-{(2R)-4-[4-(5-methoxymethyl-[1,2, 4loxadiazol-3-y])-phenyl]-
2 'methyll-pip erazin-1-yl}-3-methyl-3H-pyrimidin-4-one;
2-{(2R)-4-[4-(5-tert-Butyl-[1,2,4]oxadiazol-3-y])-phenyl]-2-methyl-piperazin-1-y1}-
6-(3-fluoro-pyridin-4-y1)-3-methyl-3H-pyrimidin-4-one; '
6-(3-Fluoro-pyridin-4-yl)-3-methyl-2-{(2R)-2-methyl-4-[4-(5-pyridin-4-yl-
[1,2,4loxadiazol-3-y])-phenyll-piperazin-1-y1}-3H-pyrimidin-4-one;
6'(3'F1u0r0'i)yridin'4'yl)-3'methyl-2'{(2R)'Z-methy1'4' [4-(5-pyridin-2-yl-
[1,2,4)oxadiazol-3-y])-phenyl]-piperazin-1 'yl}'3H-pyrimidin-4-oﬁe;
2-{(2R)-4-[4-(5-Aminomethyl-[1,2,4]oxadiazol-3-y1)-phenyll-2-methyl-piperazin-1-y1}-
6-(3-fluoro-pyridin-4-yD)-3-methyl- 3H'pyrimidin-4-one; .
2-((2R)-4-{4-[5-((18)-1-Amino-ethyl)-[1,2,4]oxadiazol-3-yl] -phenyl}-2-methyl-
piperazin-1'yl)'6'(3'ﬂuoro-pyridin'4-yl)‘3'methyl-3H'pyrimidin'4-one; o

2- ((2R)-4-{4-[5-(1-Amino-1-methyl-ethyl)-[1,2,4loxadiazol-3-y1ll-phenyl}-2-methyl-
piperazin- 1'yD'6-(3—ﬂuor0'pyridin'4'y1)'3'methy1*3H'pyrimidin"4-oné§
6-(3-Fluoro-pyridin-4-y1)-3-methyl-2-{(2R)-2-methyl-4-[4-((2RS)-5-pyrrolidin-2-yl-
[1,2,4]oxadiazol-3-y])-phenyll-piperazin-1-y1}-3H-pyrimidin-4-one;
2-[(2R)-4-(4-{5-[(15)-1-Amino-2-(8H-imidazol-4-y1)-ethyll-[1,2,4]oxadiazol-3-y1}-phenyl)
-2-methyl-piperazin-1-yll-6-(3-fluoro-pyridin-4-y1)-3-methyl-3H-pyrimidin-4-one;
6-(3-Fluoro-pyridin-4-yl)-3-methyl-2-{(2R)-2-methyl-4-[4-(5-phenyl-[1,2,4loxadiazol-

3-yD-phenyll-piperazin-1-y1}-8H-pyrimidin-4-one;
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2-((2R)'4~{4'[5'((lR)'Amino-phenyl'met-hyl)-[1,2,4]oxadiazol'3'yl] -phenyl}-2-methyl-
piperazin-1-yD-6-(8-fluoro-pyridin-4-yl)-3-methyl-3H-pyrimidin-4-one;
2-((2R)-4-{4-[5-((1R)-1-Amino-ethyl)-[1,2,4]oxadiazol-3-yll-phenyl}-2-methyl-piperazin-
1-yD)-6-(3-fluoro-pyridin-4-y1)-3-methyl-38H-pyrimidin-4-one; |
3-Methyl-2-{(2R)-2-methyl-4-[4-(5-propyl-[1,2,4]loxadiazol-3-y1)-phenyll-piperazin-
1-yl}-6-pyridin-4-yl-3H-pyrimidin-4-one;
2-{(2R)-4-[4-(5-Methoxymethyl-[1,2,4]oxadiazol-3-yD)-phenyll-2-methyl-piperazin-1-yl}-
3-methyl-6-pyridin-4-y1-3H-pyrimidin-4-one;
2-{(2R)-4-[4-(5-tert-Butyl-[1,2,4loxadiazol-3-yl)-phenyl]l-2-methyl-piperazin-1-yl}-
3-methyl-6-pyridin-4-yl-3H-pyrimidin-4-one;

3-Methyl-2-{(2R)-2-methyl-4- [4-(5-pyridin-2-y1-[1,2,4loxadiazol-3-y])-phenyll-piperazin
-1-y1}-6-pyridin-4-yl-3H-pyrimidin-4-one;
2-{(2R)-4-[4-(5-Aminomethyl-[1,2,4loxadiazol-3-yl)-phenyll-2-methyl-piperazin-1-yl}-3-
methyl-6-pyridin-4-yl-3H-pyrimidin-4-one; |
2-((2R)-4-{4-[5-((18)-1-Amino-ethyl)-[1,2,4loxadiazol-3-yll-phenyl}-2-methyl-piperazin-
1-y1)'3-methy1-6-pyridin*4-yl~3H-pyrimidin'4-one; ‘
2-((2R)-4-{4-[5-(1-Amino-1-methyl-ethyD-[1,2,4loxadiazol-3-yll-phenyl}-2-methyl-
piperazin-1-yl)-8-methyl-6-pyridin-4-yl-8H-pyrimidin-4-one; '
3-Methyl-2-{(2R)-2-methyl-4-[4-((2RS)- 5*pyfrolidin'2'yl' [1,2,4]oxadigazol-3-y1)-phenyll-
piperazin-1-yl}-6-pyridin-4-yl-8H-pyrimidin-4-one; '
2-[(2R)-4-(4-{5-[(18)-1-Amino-2-(3H-imidazol-4-y1)-ethyll-[1,2,4]oxadiazol-3-y1}-

J phenyl)'2-methyl-piperazin'1'y1]'3'n;1ethy1*6-pyridin'4'yl-SH'pyrimidin'4'one;
2-((2R)-4-{4-[5-((1R)-1-Amino-ethyD-[1,2,4loxadiazol-3-yll-phenyl}-2-methyl-piperazin-
1-yD-3-methyl-6-pyridin-4-yl-3H-pyrimidin-4-one;
8-Methyl-2-{(2R)-2-methyl-4-[4-(5-pyridin-4-y1-[1,2,4loxadiazol-3-y)-phenyl]-
piperazin-1-yl}-6-pyridin-4-yl-3H-pyrimidin-4-one; and
2-[(2R)-4-(8-Hydroxy-phenyD)-2-methyl-piperazin-1-yll-3-methyl-6-pyridin-4-yl-3H-
pyrimidin-4-one,

an optically active isomer thereof, or a pharmaceutically acceptable salt thereof.
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28. A compound according to claim 2 selected from the group consisting of:
(8R)-6-(3-Fluoro-pyridin-4-y1)-3-methyl-2-(2-methyl-piperazin-1-yD-3H-pyrimidin-4-
one;
2-((2R)-4-Benzyl-2-methyl-piperazin-1-yl)-1-methyl-1H- [4,.4']bipyrimid‘linyl-6-one§
l'Methyl-Z'((ZR)'Z'methyl-4~pheny1'pi§ erazin-1-yD)-1H-[4,4']bipyrimidinyl-6-one;
2-[(2R)-4-(2-Fluoro-phenyl)-2-methyl-piperazin-1-yll-1-methyl-1H-[4,4'|bipyrimidinyl-
6-one; |
2-[(2R)-4-(3-Fluoro-phenyl)-2-methyl-piperazin-1-yll-1-methyl-1H-[4,4'Tbipyrimidinyl-
6-one;
2-[(2R)-4-(4-Fluoro-phenyD-2-methyl-piperazin-1-yll-1-methyl-1H-[4,4'Tbipyrimidinyl-
6-one; ‘
2-[(2R)-4-(2-Methoxy-phenyl)-2-methyl-piperazin-1-yll-1-methyl-1H-
[4,4'Ibipyrimidinyl-6-one;
2-[(2R)-4-(3-Methoxy-phenyl)-2-methyl-piperazin-1-yl]- 1-methyi- 1H-
[4,4'Ibipyrimidinyl-6-one;
2-1(2R)-4- (4-Methoxy-pheny1)'2'methy1'piperézin- 1-yll-1-methyl-1H-
[4,4'Tbipyrimidinyl-6-one;
5-[(8R)-3-Methyl-4-(1-methyl-6-0xo0-1,6-dihydro-[4,4'bipyrimidinyl-2-y1)-piperazin-
1-yll-thiophene-2-carboxylic acid ethyl estef; |
1-Methyl-2- [(ZR)'Z'methy1'4' (5'methy1'thiophen-2'y1)'pip erazin-1-yl]-1H-
[4,4']bipyrimidiny1-6-one;

' 2-[(2R)-2-Ethy1-4-(4-methoxy-phenyi)-pipe'razin-1-y1]-1-methy1-1H-[4,4']bipyrimidiny1-
6-one;

2-[(2R)-2-Ethyl-4-(4-methoxy-phenyl)-piperazin-1-yl]-6-(3-fluoro-pyridin-4-yl)-
3-methyl-8H-pyrimidin-4-one;
4-[(28)-2-Methyl-4-(1-methyl-6-oxo-1,6-dihydro-[4,4Tbipyrimidinyl-2-y1)-piperazin-
1-yll-benzonitrile;
4-[(3R)-3-Methyl-4-(1-methyl-6-oxo-1,6-dihydro-[4,4Tbipyrimidinyl-2-yD-piperazin-

1-yll-benzonitrile;
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6-(3-Fluoro-pyridin-4-yl)-3-methyl-2-((2R)-2-methyl-4-pyrimidin-2-yl-piperazin-1-yD)-
3H-pyrimidin-4-one;
1'Methyl'Z'{(2R)'Z'methyl-él*[4'(5'methyl'[1,2,4]0xadiazol'3*yl)'benzoy‘l] 'piper‘azin'
1-yl}-1H-[4,41bipyrimidinyl-6-one; '
1-Methy1-2-{(zR)-z-methy1-4-[4-(5-methy1-[1,2,4]oxadiazol-3~y1)-benzy1]-piperazin-
1-yl}-1H-[4,4Tbipyrimidinyl-6-one; .
2-[(2R)-4-(4-Fluoro-benzoyl)-2-methyl-piperidin-1-yll-1-methyl-1H-[4,4Tbipyrimidinyl-
6-one;
2-[(2R)-4-(4-Chloro-benzoyl)-2-methyl-piperidin-1-yll-1-methyl-1H-[4,4'Tbipyrimidinyl-
6-one;

2- [(ZR)‘4"(3,4-Dich10ro-benzoyl)'2'methyl-pip eridin-1-yll-1-methyl-1H-
[4,4'Tbipyrimidinyl-6-one;
2-[(2R)-4-(4-tert-Butyl-benzoyl)-2-methyl-piperazin-1-yll-1-methyl- 1H-
[4,4']bipyriﬁlidinyl'6-bne§ |
4-[(3R)-3-Methyl-4-(1-methyl-6-0xo0-1,6-dihydro-[4,4Tbipyrimidinyl-2-y])-piperazine-1-
carbonyl] -benzonitrile; ' ‘
1-Methyl-2-[(2R)-2-methyl-4-(4-trifluoromethoxy-benzoyl)-piperazin-1-yl}-1H-
[4,4Tbipyrimidinyl-6-one;

4-[(3R)-3-Methyl-4-(1-methyl-6-oxo- 1,6-dihyciro- [4,4Tbipyrimidinyl-2-yl)-piperazine-1-
carbonyll-benzoic acid methyl ester;
1-Methyl-2-[(2R)-2-methyl-4-(4-methyl-benzoyl)-pip erazin- 1-yll-1H-
'[4,4Tbipyrimidinyl-6-one; ‘
2-[(2R)-4-(4-Dimethylamino-benzoyD)-2-methyl-piperazin-1-yl]- 1'methyl- 1H-
[4,4'Tbipyrimidinyl-6-one;

2-[(2R)-4-(4-Methoxy-benzoyl)-2-methyl-piperazin-1-yll- 1-methyl- 1H-
[4,4Tbipyrimidinyl-6-one;
1-Methyl-2-[(2R)-2-methyl-4-(naphthalene-2-carbonyl)-piperazin-1-yl]-1H-
[4,4'Tbipyrimidinyl-6-one;

2-[(2R)-4-(Benzol[1,3]dioxole-5-carbonyl)-2-methyl-piperazin-1-yll-1-methyl-1H-
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[4,4']bipyrimidiny1-6-one;
1-Methyl-2-[(2R)-2-methyl-4-(quinoline-2-carbonyl)-piperazin-1-yll- 1H-
[4,4bipyrimidinyl-6-one; ‘
3-[(3R)-3-Methyl-4-(1-methyl-6-oxo-1,6-dihydro-[4,4'bipyrimidinyl-2-yD)-piperazin-
1-yll-benzonitrile; ‘
2-[(3R)-3-Methyl-4-(1-methyl-6-oxo-1,6-dihydro-[4,4Tbipyrimidinyl-2-y])-piperazin-
1-yll-benzonitrile;

l-Methyl"2' ((8R)-3-methyl-2,3,5,6-tetrahydro-{1,2'Ibipyrazinyl-4-y)-1H-
[4,4'1bipyrimidinyl-6-one;
1-Methyl-2-((2R)-2-methyl-4-pyridin-4-yl-piperazin-1-yD)-1H-[4,4'bipyrimidinyl-6-one;
1-Methyl-2-((2R)-2-methyl-4-pyridin-3-yl-piperazin- 1-yl)- 1H-[4,4'Tbipyrimidinyl-6-one;
1-Methyl-2-((2R)-2-methyl-4-pyridin-2-yl-piperazin-1-yD-1H-[4,4'Ibipyrimidinyl-6-one;
4-[(83R)-3-Methyl-4-(1-methyl-6-oxo-1,6-dihydro-[4,4Tbipyrimidinyl-2-yl)-piperazin-
1-yll-benzoic acid tert-butyl ester; |
2-[(2R)-4-(4-Chloro-phenyl)-2-methyl-piperazin-1-yll-1-methyl-1H-[4,4bipyrimidinyl-
G-one; b ' ‘
1-Methyl-2-((2R)-2-methyl-4-quinolin-3-yl-piperazin-1-y1)-1H-[4,4'Ibipyrimidinyl-
6-one;

2-[(2R)-4-(4-Hydroxy-phenyl)-2-methyl-pip ei‘azin- 1-yll-1-methyl-1H-
[4,4bipyrimidinyl-6-one; | |
4-[(8R)-3-Methyl-4-(1-methyl-6-0x0-1,6-dihydro- [4,4‘]bipyrimidiny1'2'y1)'
‘piperazin-l"yl] -benzoic acid; -
4-{(83R)-4-[4-(3-Fluoro-pyridin-4-yl)-1-methyl-6-oxo-1,6-dihydro-pyrimidin-2-yl]-
3-methyl-piperazin-1-yl}-benzoic acid methyl ester;
3-{(8R)-4-[4-(3-Fluoro-pyridin-4-yl)- 1-methyl-6-oxo-1,6-dihydro-pyrimidin-2-yl]-
3-methyl-piperazin-1-yl}-benzoic acid methyl ester;
4-{(3R)-4-[4-(8-Fluoro-pyridin-4-y1)-1-methyl-6-oxo-1,6-dihydro-pyrimidin-2-yl]-
3-methyl-piperazin-1-yl}-benzonitrile;
3-{(8R)-4-[4-(3-Fluoro-pyridin-4-y)-1-methyl-6-o0xo0-1,6-dihydro-pyrimidin-2-yl]-
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3-methyl-piperazin-1-yl}-benzonitrile; .

2-{(3R)-4-[4- (3-F1ﬁoro-pyridin'4'yl)' 1-methyl-6-0x0-1,6-dihydro-pyrimidin-2-yl]-
S-ﬁethyl-pip erazin-1-yl}-benzonitrile; .
6-(3'F1uoro-pyridin-4-yl)'3'methyl'2'((2R)-2'methyl'4'pyrimidin-5'yl-I;iperazin'l'yl)'
3H-pyrimidin-4-one; l
6-(3-Fluoro-pyridin-4-yl)-3-methyl-2-((8R)-3-methyl-2,3,5,6-tetrahydro-
[1,2']bipyraziny1-4-yl)-3H-pyrimidin'4"oné;

6- (3'F1uofo-pyridin'4-yl) -3-methyl-2-((2R)-2-methyl-4-pyridin-4-yl-piperazin-1-yD)-
3H-pyrimidin-4-one;
6-(3-Fluoro-pyridin-4-yl)-3-methyl-2-((2R)-2-methyl-4-pyridin-3-yl-piperazin-1-yl)-
38H-pyrimidin-4-one; '
6-(3-Fluoro-pyridin-4-yl)-3-methyl-2-((2R)-2-methyl-4-pyridin-2-yl-piperazin-1-yl)-
3H-pyrimidin-4-one;

4-{(8R)-4-[4- (3-F1uoro-pyridin-4-yl)' 1-methyl-6-oxo- 1,6'dihydrq-byrimidin-z-yl] -
3-methyl-piperazin-1-yl}-benzoic acid tert-butyl ester;

6-(8-Fluoro pyridin-4-yl)-3-methyl-2-{(2R)-2-methyl-4-[4-(5-methyl-[1,2,4]oxadiazol-
3-yD-phenyll-piperazin-1-yl}-3H-pyrimidin-4-one; |
2-{(2R)-4-(4-Chloro-phenyl)-2-methyl-piperazin-1-yll-6-(3-fluoro-pyridin-4-yl)-
3-methyl-3H-pyrimidin-4-one; '

6- (3'F1u0r0'pyridin-4-y1) -3-methyl-2-((2R)-2-methyl-4-quinolin-3-yl-piperazin-1-yl)-
3H-pyrimidin-4-one; :

' 6-(3"F1uor0'pyridin'4-yl)-3-methyl'2:((ZR)'2'methyl'4'quiﬁolin'G-yl'piperazin- 1-yl)-
3H-pyrimidin-4-one;
6-(8-Fluoro-pyridin-4-y1)-2-[(2R)-4-(4-hydroxy-phenyl)-2-methyl-piperazin-1-yl]-
3-methyl-3H-pyrimidin-4-one;
4-{(83R)-4-[4-(3-Fluoro-pyridin-4-yl)- 1-methyl-6-oxo-1,6-dihydro-pyrimidin-2-y1]-
3-methyl-piperazin-1-yl}-benzoic acid;
4-[(3R)-3-Methyl-4-(1-methyl-6-o0xo-4-pyridin-4-yl-1,6-dihydro-pyrimidin-2-y1)-

piperazin-1-yll-benzoic acid methyl ester;
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3-[(8R)-3-Methyl-4-(1-methyl-6-oxo-4-pyridin-4-yl-1,6-dihydro-pyrimidin-2-y1)-
piperazin-1-yl] 'beﬁzoic acid methyl ester;
4-[(3R)-3-Methyl-4-(1-methyl-6-oxo-4-pyridin-4-yl-1,6-dihydro-pyrimidin-2-y1)-
piperazin-1-yll-benzonitrile; ‘
3'[(ZR)"3-Methy1'4'(1-methyl-G"oxo-4'pyridin-4-y1-1,6-dihydro-pyrimidin-2-yl)-
piperazin-1-yll-benzonitrile;

3-Methyl-2-((2R) '2-methyl-4-pyridin-4-y1'biperazin' 1-yD-6-pyridin-4-yl-3H-pyrimidin-
4-one;
3-Methyl-2-((2R)-2-methyl-4-pyridin-3-yl-piperazin-1-y1)-6-pyridin-4-yl-3H-pyrimidin-
4-one; .
8-Methyl-2-{(2R)-2-methyl-4-[4-(5-methyl-[1,2,4loxadiazol-8-yl)-phenyll-piperazin-
1-y1}-6-pyridin-4-yl-3H-pyrimidin-4-one;
2-[(2R)-4-(4-Chloro-phenyl)-2-methyl-piperazin-1-yll-3-methyl-6-pyridin-4-yl-3H-
pyrimidin-4-one; , ' '
3-Methyl-2-((2R)-2-methyl-4-quinolin-3-yl-piperazin-1-yl) -6*pyridin'4-y1- 3H-
pyrimidin-4-one;

3-Methyl-2-((2R) '2'methyl-4-quinolin-6'yl'piperazi;l- 1-y1)-6-pyridin-4-yl-3H-
pyrimidin-4-one;

2-[(2R)-4-(4-Hydroxy-phenyl)-2-methyl-pip erazin- 1-y1]-3-methyl-6-pyridin-4-yl-3H-
pyrimidin-4-one;

4-[(83R)-3-Methyl-4-(1-methyl-6-0xo-4-pyridin-4-yl- 1,6-dihydro-pyrimidin'é'yl) -
‘piperazin-1-yll-benzoic acid; ‘ |
1-Methyl-2-{(2R)-2-methyl-4-[4-(5-propyl-[1,2,4]loxadiazol-3-y1)-phenyll-piperazin-1-y1}
-1H-[4,4'bipyrimidinyl-6-one;
2-{(2R)-4-[4-(5-Methoxymethyl-[1,2,4]oxadiazol-3-y1)-phenyl]-2-methyl-piperazin-1-y1}-
1-methyl-1H-[4,4'Tbipyrimidinyl-6-one;
2-{(2R)-4-[4-(5-tert-Butyl-[1,2,4loxadiazol-3-y])-phenyl]-2-methyl-piperazin-1-yl}-
1-methyl-1H-[4,4'bipyrimidinyl-6-one;

1-Methyl-2-{(2R)-2-methyl-4-[4-(5-pyridin-2-y1-[1,2,4]oxadiazol-3-y])-phenyl] -piperazin
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-1-yl}-1H-[4,4'Ibipyrimidinyl-6-one;

2-{(2R)-4-[4- (5'Aﬁinomethyl* [1,2,4]loxadiazol-3-y1)-phenyll-2-methyl-piperazin-1-yl}-
1-methyl-1H-[4,4'Thipyrimidinyl-6-one; | |
2-((2R)-4-{4-[5-((18)-1-Amino-ethyl)-[1,2,4]loxadiazol-3-yl] 'phenyl}"2'm;athyl-piperazin'
1-yD)-1-methyl-1H-[4,4'Ibipyrimidinyl-6-one;
2-((2R)-4-{4-[5-(1-Amino-1-methyl-ethyl)-[1,2,4loxadiazol-3-yll-phenyl}-2-methyl-
piperazin-1-yl)-1-methyl-1H- [4,4‘]bipyrim.idiny1'6-one;

1-Methy1:2'{(2R)'2'methy1-4' [4-((2RS)-5-pyrrolidin-2-y1-[1,2,4]oxadiazol-3-yD-phenyl]-
piperazin-1-yl}-1H-[4,4'Ibipyrimidinyl-6-one;
2-[(2R)-4-(4-{5-[(18)-1-Amino-2-(3H-imidazol-4-y])-ethyll-[1,2,4]oxadiazol-3-yl}-phenyl)
-2-methyl-piperazin-1-yll- 1-methyl-1H- [4,4'Ibipyrimidinyl-6-one;
1-Methyl-2-{(2R)-2-methyl-4-[4-(5-phenyl-[1,2,4]loxadiazol-3-yl)-phenyl]-piperazin-
1-y1}-1H-[4,4'Tbipyrimidinyl-6-one;
6-(3-Fluoro-pyridin-4-yl)-3-methyl-2-{(2R)-2-methyl-4-[4- (5'prop$rl' [1,2,4]loxadiazol-
3-yD)-phenyll-piperazin-1-yl}-3H-pyrimidin-4-one; V
6'(3'F1uoro-pyridin'4'yl)'2'{(2R)‘4‘ [4-(5-methoxymethyl-[1,2,4]loxadiazol-3-y1)-phenyl]-
2-methyl-piperazi¥1* 1-y1}-3-methyl- 3H-pyrimidin-4'lone;
2-{(2R)-4-[4-(5-tert-Butyl-[1,2,4loxadiazol-3-y1)-phenyll-2-methyl-piperazin-1-yl}-
6"(3'ﬂuor0'pyridin'4-yl)'3-methy1-3H-pyrimidin"4-one;
6-(3-Fluoro-pyridin-4-yl)-3-methyl-2-{(2R)-2-methyl-4-[4-(5-pyridin-4-yl-
[1,2,4]loxadiazol-3-y1)-phenyll-piperazin-1-y1}-3H-pyrimidin-4-one;
'6-(3-Fluoro-pyridin-4-yl)-3-methyl-2 '.{(ZR) -2-methyl-4-[4- (5'pyridin' 2-y1-
[1,2,4loxadiazol-3-y)-phenyll-piperazin-1-yI}-8H-pyrimidin-4-one;
2-{(2R)-4-[4-(5-Aminomethyl-[1,2,4]loxadiazol-3-y])-phenyll-2-methyl-piperazin-1-yl}-
6-(3-fluoro-pyridin-4-y1)-3-methyl-3H-pyrimidin-4-one;
2-((2R)-4-{4-[5-((18)-1-Amino-ethyl)-[1,2,4]oxadiazol-3-yll-phenyl}-2-methyl-piperazin-
1-yD)-6-(3-fluoro-pyridin-4-yD)-3-methyl-8H-pyrimidin-4-one;
2-((2R)-4-{4-[5-(1-Amino-1-methyl-ethyl)-[1,2,4loxadiazol-3-yll-phenyl}-2-methyl-

piperazin-1-y1)-6-(3-fluoro-pyridin-4-yD)-3-methyl-3H-pyrimidin-4-one;
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6'(3'Fluor0'pyridip'4'y1)'3'methyl-2-{(2R)'2'methyl'4' [4-((2RS)-5-pyrrolidin-2-yl-
[1,2,4loxadiazol-3-yD)-phenyll-piperazin-1-yl}-3H-pyrimidin-4-one;
z-[(ZR)-4-(4-{5-[(1s)-1-Ammo-2-(3H-imidazol-4-y1)-ethy1]-[1,2,4]oxadiazol-3-y1}-
phenyl)-2-methyl-piperazin-1-yl] '6'(3'ﬂuorO'pyridin'Al'yl)'3'methy1-3}£"pyrimidin-
4-one; '
6-(3-Fluoro-pyridin-4-yl)-3-methyl-2-{(2R)-2-methyl-4-[4-(5-phenyl-[1,2,4]oxadiazol-
3-yl)-phenyll-piperazin- 1-yl}-3H'pyrimidi;1-4-one;
2-((2R) '4'{4' [5-((1R)-Amino-phenyl-methyl)-[1,2,4loxadiazol-3-yll-phenyl}-2-methyl-
piperazin-1-y1)-6-(3-fluoro-pyridin-4-yI)-3-methyl-3H-pyrimidin-4-one;
2-((2R)-4-{4-[5-((1R)-1-Amino-ethyl)-[1,2,4loxadiazol-3-yl]-phenyl}-2-methyl-piperazin-
1-yl)'6'(3-ﬂuoro-pyridin'4'yl)-3-m'ethyl'3H'pyrimidin'4'one§ '
3-Methyl-2-{(2R)-2-methyl-4-{4-(5-propyl-[1,2,4]loxadiazol-3-yI)-phenyl]-piperazin-
1-y1}-6-pyridin-4-yl-8H-pyrimidin-4-one;
2-{(2R)-4-[4-(5-Methoxymethyl-[1,2,4]oxadiazol-3-y1)-phenyl] '2jﬁ1ethyl-pip erazin-1-yl}-
3-methyl-6-pyridin-4-yl-3H-pyrimidin-4-one;
3-Methyl-2-{(2R)-2-methyl-4-[4-(5-pyridin-2-y1-[1,2,4]loxadiazol-3-y1)-phenyll-
piperazin-1-yl}-6-pyridin-4-yl-3H-pyrimidin-4-one;
2-{(2R)-4-[4-(5-Aminomethyl-[1,2,4loxadiazol-3-y1)-phenyl] 'é-methyl-pip erazin-1-yl}-
3-methyl-6-pyridin'4-yl'3H'pyrimidin‘4'one,:
2-((2R)-4-{4-[5-((18)-1-Amino-ethyl)-[1,2,4]oxadiazol-3-yl]-p henyl}'2-methy1-pip erazin-
1-yD)-3-methyl-6-pyridin-4-yl-3H-pyrimidin-4-one;

'2-((2R)-4-{4-[5-(1-Amino- l"methyl-et.hyl)' [1,2,4]oxadiazol-3-yll-phenyl}-2-methyl-
piperazin-1-y1)-3-methyl-6-pyridin-4-yl-3H-pyrimidin-4-one;
3-Methyl-2-{(2R)-2-methyl-4-[4-((2RS)-5-pyrrolidin-2-yl-[1,2,4loxadiazol-3-y])-phenyl]-
piperazin-1-yl}-6-pyridin-4-y1-3H-pyrimidin-4-one;
2-[(2R)-4-(4-{5-[(18)-1-Amino-2-(38H-imidazol-4-yl)-ethyll-[1,2,4]loxadiazol-3-yl}-
phenyl)-2-methyl-piperazin-1-y1]-3-methyl-6-pyridin-4-yl-3H-pyrimidin-4-one;
2-((2R)-4-{4-[5-((1R)-1-Amino-ethyl)-[1,2,4]loxadiazol-3-yll-phenyl}-2-methyl-piperazin-

1-yD-3-methyl-6-pyridin-4-yl-8H-pyrimidin-4-one;
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3-Methy1-z-{(2R)-2-methy1-4-[4-(5-pyridin-4-y1-[1,2,4]oxadiazol-s-y1>-pheny1]-
piperazin-1-y1}-6-pyridin-4-yl-8H-pyrimidin-4-one; and
2-[(2R)-4-(3-Hydroxy-phenyl)-2-methyl-piperazin-1-yl]- 3~methy1'6-pyr‘idin'4'y1- 3H-
pyrimidin-4-one, '

an optically active isomer thereof, or a bharmaceutieally acceptable salt thereof.

29. A medicament comprising as an active ingredient a substance selected
from the group consisting of the compouﬁd represented by the formula (I) and an
optically éctive isomer thereof, or a pharmaceutically acceptable salt thereof according
to any one of claims 1 to 28.

30. A tau protein kinase 1 inhibitor selected from the group consisting of the
compound represented by the formula (I) and an optically active isomer thereof, ora
pharmaceutically acceptable salt thereof according to any one of claims 1 to 28.

31. The medicament according to claim 29 which is used for preventive
and/or therapeutic treatment of a disease caused by tau protein kinase 1 hyperactivity.

32. The medicament according to claim 29 which is used for preventive
and/or therapeutic treatment of a neurodegenerative disease.

33. The medicament according to claim E\’>2, wherein the disease is selected
from the group consisting of Alzheimer disease, ischemic cerebrovascular accidents,
Down syndrome, cerebral bleeding due to cerebral amyloid angiopathy, progressive
supranuclear palsy, subacute sclerosing panencephalitic parkinsonism,
postencephalitic parkinsonism, pugilistic encephalitis, Guam parkinsonism-dementia
" complex, Lewy body disease, Pick’s &isease, corticobasal degeneration, frontotemporal
dementia, vascular dementia, traumatic injuries, brain and spinal cord trauma,
peripheral neuropathies, retinopathies and glaucoma.

34. The medicament according to claim 29, which is used for preventive
and/or therapeutic treatment of a disease selected from the group consisting of
non-insulin dependent diabetes, obesity, manic depressive illness, schizophrenia,
alopecia, breast cancer, non-small cell lung carcinoma, thyroid cancer, T or B-cell

leukemia, and a virus-induced tumor.
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