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DESCRIPTTON
PARTIALLY SATURATED NITROGEN-CONTAINING
HETEROCYCLIC COMPOUND

TECHNICAL FIELD

[0001] The present invention relates to novel prolyl hydroxylase (hereinafter also referred
to as PHD) inhibitors, in particular, prolyl hydroxylase 2 (hereinafter also referred to as
PHD?2) inhibitors.

BACKGROUND ART

[0002] Erythrocytes in the blood are responsible for oxygen transport throughout the body
and play an important role in maintaining oxygen levels constant in vivo. If, on account of
bleeding due to certain kinds of disease, as well as to accidents or surgical operations, the
erythrocyte counts or hemoglobins level in the blood decrease, a sense of fatigue, dizziness,
shortness of breath and other anemic symptoms will develop. In anemia, the entire body
will be exposed to oxygen deficiency and under such hypoxic conditions, the living body
performs a compensatory reaction, in which the hematopoietic factor erythropoietin
(hereinafter also referred to as EPO) which promotes the formation of erythrocytes is
produced primarily from the kidney to increase the erythrocyte and hemoglobin levels in the
blood, thus helping to ameliorate anemia. However, in certain kinds of disease, this
erythropoietic action of erythropoietin is impaired and chronic anemia persists. For
example, in patients with renal failure who have disorder in the kidney, it is known that the
above-described mechanism for erythfopoietin production under hypoxic conditions fails to
work properly, causing them to present with a type of anemia (renal anemia) which is
characterized by reduced erythrocyte counts and hemoglobin levels (see Non-Patent
Documents 1 and 2).

[06003] The treatment of renal anemia and the anemia that accompanies cancer
chemotherapy or medication of patients with HIV infection is currently carried out by

erythropoiesis stimulating agents (ESA) such as genetically recombinant human
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erythropoietin preparations. The ESA greatly contributes to improving a patient’s quality of
life by increasing the erythrocyte counts and hemoglobin levels sufficiently to ameliorate the
symptoms that accompany anemia. On the other hand, however, the currently available
ESAs are all biologics in the form of expensive injections, so it is desired to develop an orally
administrable pharmaceutical drug for the treatment of anemia.

{0004} A recent study has reported that erythropoietin also has an action for protecting
tissues such as hearts and brains placed under the hypoxic conditions that accompany anemia.
Therefore, orally administrable ESA preparations have the potential to find a wide range of
applications covering not only renal and other types of anemia that result from various causes
but also a diversity of ischemic diseases (see Non-Patent Document 3).

[0005] A substance that may be mentioned as a factor that increases the production of
erythropoietin is a hypoxia-inducible factor (hereinafter also referred to as HIF). The HIF is
a transcription factor including an a-subunit the degradation of which is regulated by changes
in oxygen density and a -subunit that is expressed constantly. Prolyl hydroxylases (PHD-
1, -2 and -3) are known as factors that regulate the degradation of HIF’s a-subunit (HIF-a).
Under normal oxygen pressure conditions, the proline residues of HIF-a are hydroxylated by
these prolyl hydroxylases and the HIF-o is rapidly degraded by proteasome. Under hypoxic
conditions, on the other hand, the activity of prolyl hydroxylases is lowered, so the
degradation of HIF-a is suppressed, thus promoting the transcription of the erythropoietin-
and other HIF-responsive genes. Consequently, by inhibiting the prolyl hydroxylases, the
stabilization of HIF-u is promoted, making it possible to increase the production of
erythropoietin (see Non-Patent Documents 1, 2 and 4).

[0006] The compounds of the present invention provide means for inhibiting the activities
of those prolyl hydroxylases to increase the amount of erythropoietin, thereby treating
anemia. As another benefit, not only anemia but also various other ischemic diseases (e.g.
brain stroke, myocardial infarction, and ischemic renal disorder) and diabetic complications
(nephropathy, retinopathy, and neuropathy) can also be treated or prevented or improved or

mitigated in symptoms by administering the compounds of the present invention (sec Non-



Patent Document 5).

[0007] Common PHD inhibitors reported to date inciude 4-hydroxyisoquinoline derivatives
(see Patent Document 1), 5-hydroxy-3-oxo0-2,3-dihydro-1H-pyrazole derivatives (see Patent
Document 2), 4-hydroxy-2-oxo-1,2-dihydroquinoline derivatives (see Patent Document 3), 3-
hydroxypyridine derivatives (see Patent Document 4), 2-oxo—2,3—dihydroindole derivatives
(see Patent Document 5), etc. but compounds having the structures according to the present
invention have not been disclosed.  Also reported to date include are 6-hydroxy-2,4-dioxo-
1,2,3,4-tetrahydropyrimidine derivatives (see Patent Document 6), 4-hydroxy-6-oxo0-1,6-

- dihydropyrimidine derivatives (see Patent Document 7), 5-hydroxy-3-oxo0-2,3-
dihydropyridazine derivatives (see Patent Document 8), 6-hydroxy-4-oxo-4H-1,3-dioxin
derivatives (see Patent Document 9), 4-hydroxy-2-oxo0-1,2,5,7-tetrahydrofluoro[3,4-
b]pyridine derivatives (see Patent Document 10), 4-hydroxy-2-oxo0-1,2-dihydropyridine
derivatives (see Patent Documents 11 and 12), etc. but compounds having the structures

according to the present invention have not been disclosed.
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SUMMARY OF INVENTION
TECHNICAL PROBLEM
[0010] An object of the present invention is to provide superior PHD 2 inhibitors.
SOLUTION TO PROBLEM
[0011] The present inventors conducted intensive studies with a view to attaining the
above-stated object and found as a result that compounds represented by the following
general formula (1) or (I") have a superior PHD 2 inhibitory effect.
[0012] Briefly, the present invention is directed to:
[0013] (1) providing a compound represented by the following general formula (I°)
[0014] [Formula 1]
OH ©

T)

(wherein in formula (I°),

W represents the formula -CRISRIG-, the formula -CR'"R'2CR"R"-, or the
formula -CH,CRVR'®CH,-;

R represents a hydrogen atom, C;4 alkyl, or phenyl;
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R!¢ represents a hydrogen atom or C, 4 alkyl;

provided that R'® and R'®, together with the adjacent carbon atom, optionally form Cs.g
cycloalkane;

rH represents a hydrogen atom, a fluorine atom, C,.4 alkyl, or phenyl,

R*? represents a hydrogen atom, a fluorine atom, or C.4 alkyl;

provided that R'! and R together with the adjacent carbon atom, optionally form Cs.g
cycloalkane or a 4- to 8-membered saturated heterocycle containing an oxygen atom;

R represents a hydrogen atom, carbamoyl, C)4 alkyl (the C_4 alkyl is optionally substituted
by one group selected from the group consisting of hydroxy, C,.; alkoxy, and di-C;3
alkylamino), halo-C,.4 alkyl, phenyl, pyridyl, benzyl, or phenethyl;

R represents a hydrogen atom, C;4 alkyl, or halo-C;4 alkyl;

provided that R'® and R, together with the adjacent carbon atom, optionally form C; g
cycloatkane, a 4- to 8-membered saturated heterocycle containing an oxygen atom, or a 4- to
8-membered saturated heterocycle containing a nitrogen atom (the 4- to 8-membered
saturated heterocycle containing a nitrogen atom is optionally substituted by one or two
groups which are the same or different and are selected from the group consisting of methyl,
benzyl, phenylearbonyl, and oxo);

provided that said R'? and R, together with the adjacent carbon atoms, optionally form Cs.g
cycloalkane;

R'” represents a hydrogen atom or Cy.4 alkyl;

R'® represents a hydrogen atom or C; alkyl;

provided that R'7 and R'®, together with the adjacent carbon atom, optionally form Cs 5
cycloalkane;

Y represents a single bond or C; .4 alkanediyl (the C,.¢ alkanediyl is optionally substituted by
one hydroxy, and one of the carbon atoms in the C, s alkanediyl is optionally substituted by
C; cycloalkane-1,1-diyl};

R? represents a hydrogen atom, C;.¢ alkyl, Cs.g cycloalkyl {the Cs.5 cycloalkyl is optionally

substituted by one or two groups which are the same or different and are selected from the
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group consisting of C.g alkyl (the C,¢ alkyl is optionally substituted by one phenyl), phenyl
(the phenyl is optionally substituted by one group selected from the group consisting of a
halogen atom and halo-C,.¢ alkyl), C1.6 alkoxy [the Cj¢ alkoxy is optionally substituted by
one group selected from the group consisting of Cs.3 cycloalkyl, phenyl (the phenyl is
optionally substituted by one group selected from the group consisting of a halogen atom and
Ci.¢ alkyl), and pyridyl (the pyridyl is optionally substituted by one halogen atom)], Cs.g
cycloalkoxy, phenoxy (the phenoxy is optionally substituted by one group selected from the
group consisting of a halogen atom, Cy.5 alkyl, Cs.5 cycloalkyl, and halo-Cy.6 alkyl), and
pyridyloxy (the pyridyloxy is optionally substitduted by one group selected from the group
consisting of a halogen atom, C, . alkyl, Cs.5 cycloalkyl, and halo-C)¢ alkyl)}, phenyl (the
phenyl is optionally substituted by one to three groups which are the same or different and
are selected from group a3 of substituents), naphthyl, indanyl, tetrahydronaphthy!, pyrazolyl,
imidazolyl, isoxazolyl, oxazolyl [the pyrazolyl, imidazolyl, isoxazolyl, and oxazolyl are
optionally substituted by one or two groups which are the same or different and are selected
from the group consisting of Ci.¢ alkyl and phenyl (the phenyl is optionally substituted by
one group selected from the group consisting of a halogen atom and C,.¢ alkyl)], thiazoyl [the
thiazoyl is optionally substituted by one or two groups which are the same or different and
are selected from the group consisting of C,.¢ alkyl, phenyl (the phenyl is optionally
substituted by one group selected from the group consisting of a halogen atom and Cy
alkyl), and morpholino], pyridyl (the pyridyl is optionally substituted by one or two groups
which are the same or different and are selected from group a5 of substituents), pyridazinyl,
pyrimidinyl, pyrazinyl [the pyridazinyl, pyrimidinyl, and pyrazinyl are optionally substituted
by one group selected from the group consisting of Cy.¢ alkyl, halo-C;¢ alkyl, Cs.5 cycloalkyl,
phenyl, Cy.s alkoxy (the C,.¢ alkoxy is optionally substituted by one Cs.5 cycloalkyl), and
phenoxy (the phenoxy is optionally substituted by one group selected from the group
consisting of a halogen atom, C; alkyl, and Cs_g cycloalkyl)], benzothiophenyl, quinolyl,
methylenedioxyphenyl (the methylenedioxyphenyl is optionally substituted by one or two

fluorine atoms), 4- to 8-membered saturated heterocyclyl containing a nitrogen atom [the 4-
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to 8-membered saturated heterocyclyl containing a nitrogen atom is optionally substituted by
one group selected from the group consisting of pyrimidinyl, phenyl-Cy.3 alkyl, C3.5
cycloalkyl-Cy alkylcarbonyl, and phenyl-C,.3 alkoxycarbonyl], or the following formula (I”)
[0015] [Formula 2]

-CONR*CH,-R* (I”)

[wherein in formula (I°*),

R’ represents a hydrogen atom or Cy.3 alkyl, and R¢ represents phenyl (the phenyl is
optionally substituted by one group selected from the group consisting of a halogen atom,
Ci.s alkyl, halo-C,_ alkyl, and phenyl)].

group a3 of substituents consists of hydroxy, cyano, carboxy, a halogen atom, C; ¢ alkyl {the
C1. alkyl is optionally substituted by one group selected from the group consisting of Cs4
cycloalkyl, phenyl, C;¢ alkoxy [the C;.¢ alkoxy is optionally substituted by one Cs.g
cycloalkyl (the Cs.g cycloalkyl is optionally substituted by one C,.¢ alkyl)], phenoxy (the
phenoxy is optionally substituted by one Cy.¢ alkyl), and pyridyloxy (the pyridyloxy is
optionally substituted by one group selected from the group consisting of C,.4 alkyl and halo-
Ci.6 alkyl)}, halo-Cy_¢ alkyl, Cs5 cycloalkyl (the Ca.g cycloalkyl is optionally substituted by
one or two halogen atoms), Cs.g cycloalkenyl (the Cs.g cycloalkenyl is optionally substituted
by one or two halogen atoms), phenyl (the phenyl is optionally substituted by one to three
groups which are the same or different and are selected from group a4 of substituents),
thienyl (the thienyl is optionally substituted by one C,_g alkyl), pyrazolyl (the pyrazoly! is
optionally substituted by one C;¢ alkyl), isoxazolyl, thiazoy! (the thiazoyl is optionally
substituted by one or two groups which are the same or different and are selected from the
group consisting of hydroxy, Cj. alkyl, and C; alkoxy), pyridyl (the pyridyl is optionally
substituted by one group selected from the group consisting of carboxy, hydroxy, amino, a
halogen atom, Cj.¢ alkyl, halo-C,.¢ alkyl, C35 cycloalkyl, C).¢ alkoxy, halo-Cy.¢ alkoxy, and
Ci- alkylsulfonyl), pyrimidinyl (the pyrimidinyl is optionally substituted by one amino),
quinolyl, Ci.¢ alkoxy [the Ci.¢ alkoxy is optionally substituted by one group selected from the

group consisting of carboxy, hydroxy, carbamoyl, Cs.3 cycloalkyl (the Csg cycloalkyl is
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optionally substituted by one C.¢ alkyl), phenyl (the phenyl is optionally substituted by one
group selected from the group consisting of hydroxy, a halogen atom, Cy_¢ alkyl, halo-C; ¢
alkyl, C, alkoxy, halo-C,.¢ alkoxy, and di-C,.s alkylamino), pyridyl (the pyridyl is
optionally substituted by one group selected from the group consisting of a halogen atom and
Ci¢ alkyl), oxazolyl (the oxazolyl is optionally substituted by one or two C.¢ alkyls),
pyrazolyl (the pyrazolyl! is optionally substituted by one or two Cj_¢ alkyls), thiazoyl (the
thiazoyl is optionally substituted by one C, alkyl), indazolyl (the indazolyl is optionally
substituted by one Ci.¢ alkyl), benzotriazolyl, imidazothiazoyl, and di-C,. alkylamino], halo-
C1¢ alkoxy, Cy¢ alkenyloxy, Cs.3 cycloalkoxy, phenoxy (the phenoxy is optionally
substituted by one or two groups which are the same or different and are selected from the
group consisting of a halogen atom, C,¢ alkyl, halo-C,.¢ alkyl, Cy. alkoxy, and halo-C_
alkoxy), pyridyloxy (the pyridyloxy is optionally substituted by one group selected from the
group consisting of a halogen atom, C,¢ alkyl, halo-C.¢ alkyl, and Cs_g cycloalkyl),
pyrimidinyloxy, piperazinyl (the piperazinyl is optionally substituted by one C;¢ alkyl),
mono-Cy.s alkylaminocarbonyl (the Ci.¢ alkyl in the mono-C,.¢ alkylaminocarbonyl is
optionally substituted by one group selected from the group consisting of carboxy, hydroxy,
di-C,.¢ alkylamino, pyridyl, phenyl, and 2-oxopyrrolidinyl), di-C.4 alkylaminécarbonyl
(where the two Cy.6 alkyls in the di-C,.¢ alkylaminocarbonyl, together with the adjacent
nifrogen atom, optionally form a 4- to 8-membered saturated heterocycle containing a
nitrogen atom), C,.¢ alkylsulfanyl, and C.¢ alkylsulfonyi;

group a4 of substituents consists of carboxy, cyano, hydroxy, sulfamoyl, a halogen atom, Cy.4
alkyl, halo-C,_¢ alkyl, Cs.5 cycloalkyl, phenyl, C;.¢ alkoxy, halo-C;.¢ alkoxy, Ci.s
alkylcarbonyl, di-C.¢ alkylaminocarbonyl, C;.4 alkylsulfonyl, mono-Ci.¢ alkylaminosulfonyl
(the C;.5 alkyl in the mono-C.¢ alkylaminosulfonyl is optionally substituted by one hydroxy),
and di-C;.¢ alkylaminosulfonyl;

group a5 of substituents consists of a halogen atom, C,.¢ alkyl, halo-C;¢ alkyl, C;.¢ alkoxy
fthe Ci.¢ alkoxy is optionally substituted by one group selected from the group consisting of

Cs.3 cycloalkyl (the Cs.g cycloalkyl is optionally substituted by one Cy4 alkyl) and phenyl
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(the phenyl is optionally substituted by one group selected from the group consisting of a
halogen atom and C,.¢ alkyl)], halo-C,_¢ alkoxy, phenyl (the phenyl is optionally substituted
by one group selected from group a6 of substituents), pyridyl, phenoxy [the phenoxy is
optionally substituted by one or two groups which are the same or different and are selected
from the group consisting of a halogen atom, cyano, Cy.¢ alkyl, halo-C,.5 alkyl, Cs.3
eycloalkyl, Cyg alkoxy (the C;.6 alkoxy is optionally substituted by one phenyl), and halo-C,.
s alkoxy], pyridyloxy (the pyridyloxy is optionally substituted by one C,.¢ alkyl), and
pﬁenylsulfanyl (the phenylsulfanyl is optionaily substituted by one halogen atom);

group a6 of substituents consists of a halogen atom, Cy4 alkyl, halo-Cy.¢ alkyl, Cs.g
cycloalkyl, Ci.¢ alkoxy, and halo-C,.¢ alkoxy;

v* represents C4 alkanediyl;

R? represents a hydrogen atom or methyl;

R? represents -COOH, -CONHOH, or tetrazolyl);

or a pharmaceutically acceptable salt thereof.

[0016] (2) In another mode, the present invention is directed to providing the compound
according to (1) wherein in the aforementioned general formula (I°),

Y* is methanediyl,

R? is a hydrogen atom,

R*is -COOH,

or a pharmaceutically acceptable salt thereof.

[0017] (3) In another mode, the present invention is directed to providing the compound
according to (2) wherein in the aforementioned general formula (1),

W is the formula -CRR'®-, and the compound is represented by general formula (Ir-1):

[0018] [Formula 3]

OH ©
R®E A ~~.-OH
R'ISI = ﬁ - n/
o ©
Yo
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&-1)
{wherein in formula (I’-1),
R" is a hydrogen atom, C;4 alkyl, or phenyl,
R® is a hydrogen atom or C14 alkyl,
provided that R" and R'®, together with the adjacent carbon atom, optionally form Cs.
cycloalkane) ,
or a pharmaceutically acceptable salt thereof.
[0019] (4) In another mode, the present invention is directed to providing the compound
according to (2) wherein in the aforementioned general formula (I*),
W is the formula -CR"R'?CR"*R'*-, and the compound is represented by general formula (1-
2):

[0020] [Formula 4]
~ OH O

('-2)
(wherein in formula (I’-2),
Rl'isa hydrogen atom, a fluorine atom, C;.4 alkyl, or phenyl,
R%Zisa hydrogen atqm, a fluorine atom, or C).4 alkyl,
provided that RY and R, together with the adjacent carbon atom, optionally form Cs 3
cycloalkane or a 4- to 8-membered saturated heterocycle containing an oxygen atom;
R' is a hydrogen atom, carbamoyl, C.4 alkyl (the Cy4 alkyl is optionally substituted by one
group selected from the group consisting of hydroxy, Ci.3 alkoxy, and di-C,.; alkylamino),
halo-C 4 alkyl, phenyl, pyridyl, benzyl, or phenethyl;
R is a hydrogen atom, C,_4 alkyl, or halo-Ci4 alkyl,
provided that R" and R, together with the adjacent carbon atom, optionally form Cs.g

cycloalkane, a 4- to 8-membered saturated heterocycle containing an oxygen atom, or a 4- to
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8-membered saturated heterocycle containing a nitrogen atom (the 4- to 8-membered
saturated heterocycle containing a nitrogen atom is optionally substituted by one or two
groups which are the same or different and are selected from the group consisting of methyl,
benzyl, phenylcarbonyl, and oxo),

provided that the aforementioned R'?and R®, together with the adjacent carbon atoms,
optionally form Cj.g cycloalkane),

or a pharmaceutically acceptable salt thereof.

[0021] (5) In another mode, the present invention is directed to providing the compound
according to (4) wherein in the aforementioned general formula (I’-2),

Y is a single bond or Cy.5 alkanediy] (one of the carbon atoms in the Cy.¢ alkanediy! is
optionally substituted by Cj.¢ cycloalkane-1,1-diyl),

R? is Cs. cycloalkyl {the Cs.g cycloalkyl is optionally substituted by one or two groups
which are the same or different and are selected from the group consisting of C;_g alkyl (the
C1.¢ alkyl is optionally substituted by one phenyl), phenyl (the phenyl is optionally
substituted by one halo-C, ¢ alkyl), Cy.¢ alkoxy [the C,_¢ alkoxy is optionally substituted by
one group selected from the group consisting of Cs.g cycloalkyl, phenyl (the phenyl is
optionally substituted by one group selected from the group consisting of a halogen atom and
Ci.¢ alkyl), and pyridyl (the pyridyl is optionally substituted by one halogen atom)], Cag
cycloalkoxy, phenoxy (the phenoxy is optionally substituted by one group selected from the
group consisting of a halogen atom, C,.¢ alkyl, Cs 5 cycloalkyl, and halo-C,.¢ alkyl), and
pyridyloxy (the pyridyloxy is optionally substituted by one group selected from the group
consisting of a halogen atom, C, alkyi, Cs.3 cycloalkyl, and halo-C, alkyl)}, phenyl (the
phenyl is optionally substituted by one to three groups which are the same or different and
are selected from the aforementioned group o3 of substituents), naphthyl, indanyl,
tetrahydronaphthyl, pyrazolyl [the pyrazolyl is optionally substituted by one or two groups
which are the same or different and are selected from the group consisting of Cj. alkyl and
phenyl (the phenyl is optionally substituted by one Cy. alkyl)], imidazolyl (the imidazolyl is

optionally substituted by one group selected from the group consisting of C).¢ alkyl and
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phenyl), isoxazolyl [the isoxazolyl is optionally substituted by one phenyl (the phenyl is
optionally substituted by one halogen atom)], oxazolyl (the oxazolyl is optionally substituted
by one or two groups which are the same or different and are selected from the group
consisting of Cp. alkyl and phenyl), thiazoyl (the thiazoyl is optionally substituted by one
group selected from the group consisting of C,¢ alkyl, phenyl, and morpholino), pyridyl (the
pyridyl is optionally substituted by one or two groups which are the same or different and are
selected from the aforementioned group a5 of substituents), pyridazinyl [the pyridazinyl is
optionally substituted by one C;_¢ alkoxy (the C,_¢ alkoxy is optionally substituted by one Cj.4
cycloalkyl})], pyrimidinyl [the pyrimidinyl is optionally substituted by one group selected
from the group consisting of halo-C.¢ alkyl, Cs.g cycloalkyl, phenyl, and phenoxy (the
phenoxy is optionally substituted by one Cy.¢ alkyl)], pyrazinyl [the pyraziny! is optionally
substituted by one group selected from the group consisting of C,. alkoxy (the C¢ alkoxy is
optionally substituted by C;.3 cycloalkyl) and phenoxy (the phenoxy is optionally substituted
by one group selected from the group consisting of a halogen atom, Cy¢ alkyl, and Cs.3
cycloalkyl)], benzothiophenyl, quinolyl, or methylenedioxyphenyl (the
methylenedioxyphenyl is optionally substituted by one or two fluorine atoms),

or a pharmaceutically acceptabie salt thereof.

[0022] (6) In another mode, the present invention is directed to providing the compound
according to (5) wherein in the aforementioned general formula (P’-2),

R''isa hydrogen atom,

R'? is a hydrogen atom,

R" is a hydrogen atom,

R%isa hydrogen atom,

Y is methanediyl,

R is

phenyl {the phenyl is substituted by one group selected from the group consisting of phenyl
[the phenyl is optionally substituted by one or two groups which are the same or different and

are selected from the group consisting of carboxy, cyano, hydroxy, sulfamoyl, a halogen
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atom, Cy.¢ alkyl, halo-C, 5 alkyl, Cs.4 cycloalkyl, phenyl, Ci.¢ alkoxy, halo-C; ¢ alkoxy, Cy.5
alkylcarbonyl, di-C ¢ alkylaminocarbonyl, C.¢ alkylsulfonyl, mono-C, ¢ alkylaminosulfonyl
(the Cy.¢ alkyl in the mono-Cy 4 alkylaminosulfonyl is optionally substituted by one hydroxy),
and di-C.¢ alkylaminosulfonyl], pyridy! (the pyridy! is optionally substituted by one group
selected from the group consisting of carboxy, hydroxy, amino, a halogen atom, C;¢ alkyl,
halo-Cy.¢ alkyl, Cs.3 cycloalkyl, C.¢ alkoxy, and Cy.¢ alkylsulfonyl), phenoxy (the phenoxy is
optionally substituted by one or two groups which are the same or different and are selected
from the group consisting of a halogen atom, C,.¢ alkyl, Ci.¢ alkoxy, and halo-C).¢ alkoxy),
and pyridyloxy (the pyridyloxy is optionally substituted by one group selected from the
group consisting of a halogen atom, C alkyl, halo-Cy_¢ alkyl, and Csg cycloalkyl), and may
further be substituted by one halogen atom};

pyridyl {the pyridyl is substituted by one group selected from the group consisting of phenyl
(the phenyl is optionally substituted by one group selected from the group consisting of a
halogen atom, Cy.s alkyl, halo-C,¢ alkyl, Cs_5 cycloalkyl, C;. alkoxy, and halo-C|_¢ alkoxy),
pyridyl, phenoxy [the phenoxy is optionally substituted by one or two groups which are the
same or different and are selected from the group consisting of a halogen atom, cyano, C .4
alkyl, halo-Cy.¢ alkyl, Cs.g cycloalkyl, Cy. alkoxy (the C.q alkoxy is optionally substituted by
one phenyl), and halo-C,¢ alkoxyl, and pyridyloxy (the pyridyloxy is optionally substituted
by one Cy.s alkyl), and may further be substitduted by one group selected from the group
consisting of a halogen atom and C;.4 alkyl}; or

pyrazinyl which is substituted by one phenoxy (the phenoxy is optionally substituted by one
group selected from the group consisting of a halogen atom, Cy¢ atkyl, and Cs 5 cycloalkyl),
or a pharmaceutically acceptable salt thereof.

[0023] (7) In another mode, the present invention is directed to providing the following
compound according to (1):
N-{[4-hydroxy-2-oxo-1-(4-phenoxybenzyl)-1,2,5,6-tetrahydro-3-pyridinyl]carbonyl } glycine;
N-[(4-hydroxy-1-{[6-(4-methylphenoxy)-3-pyridinylJmethyl }-2-0x0-1,2,5,6-tetrahydro-3-

pyridinyl)carbonyl|glycine;
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N-({4-hydroxy-2-oxo-1-[(6-phenoxy-3-pyridinyl)methyi]-1,2,5,6-tetrahydro-3-
pyridiny! }carbonyl)glycine;
N-({1-[4-(4-fluorophenoxy)benzyl]-4-hydroxy-2-oxo-1,2,5,6-tetrahydro-3-
pyridinyl}carbonyl)glycine;
N-({4-hydroxy-1-[4-(4-methylphenoxy)benzyl]-2-o0x0-1,2,5,6-tetrahydro-3-
pyridinyl}carbonyl)glycine;

N-[(1-{[6-(4-cyanophenoxy)-3-pyridinylJmethyl } -4-hydroxy-2-oxo-1,2,5,6-tetrahydro-3-
pyridinyl)carbonyl]glycine;
N-({4-hydroxy-2-ox0-1-[4-(2-pyrimidinyloxy)benzyl]-1,2,5,6-tetrahydro-3-

pyridinyl} carbonyl)glycine;

N-[(1-{[6-(4-fluorophenoxy)-3-pyridinyljmethyl }-4-hydroxy-2-oxo-1,2,5,6-tetrahydro-3-
pyridinylcarbonyl]glycine;

N-[(1-{ [6—(4—ch10rophenoxy)—_3 -pyridinylJmethyl}-4-hydroxy-2-oxo-1,2.5,6-tetrahydro-3-
pyridinylcarbonyl]glycine;
N-{[4-hydroxy-2-0x0-1-({6-[4-(trifluoromethyl)phenoxy]-3-pyridinyl } methyl)-1,2,5,6-
tetrahydro-3-pyridinyljcarbonyl } glycine;
N-[(4-hydroxy-1-{[6-(3-methylphenoxy)-3-pyridinyljmethyl}-2-0x0-1,2,5,6-tetrahydro-3-
pyridinyl)carbonyl]glycine;

N-[(1-{[6-(3-fluorophenoxy)-3-pyridinyl Jmethyl } -4-hydroxy-2-oxo-1,2,5,6-tetrahydro-3-
pyridinyl)carbonyl]glycine;
N-({4-hydroxy-1-[4-(3-methylphenoxy)benzyl]-2-0x0-1,2,5,6-tetrahydro-3-
pyridinyl}carbonyl)glycine;
N-{{1-[4-(3-fluorophenoxy)benzyl]-4-hydroxy-2-ox0-1,2,5,6-tetrahydro-3-
pyridinyl}carbonyl)glycine;

N-[(1-{[5-(4-fluorophenoxy)-2-pyridinylJmethyl }-4-hydroxy-2-oxo-1,2,5,6-tetrahydro-3-
pyridinyl)carbonyliglycine; |
N-[(4-hydroxy-1-{[5-(4-methylphenoxy)-2-pyridinyljmethyl}-2-0x0-1,2,5,6-tetrahydro-3-

pyridinyl)carbonyl]glycine;
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N-({1-[4-(4-chlorophenoxy)benzyi]-4-hydroxy-2-oxo0-1,2,5 ,6-tetrahydro-3-
pyridinyl}carbonyl)glycine;
N-[(4-bydroxy-1-{4-[(6-methyl-3-pyridinyloxy]benzyl}-2-ox0-1,2,5,6-tetrahydro-3-
pyridinyl)carbonyljglycine;

N-[(1-{[6-(2-fluorophenoxy)-3-pyridinyljmethyl }-4-hydroxy-2-o0x0-1,2,5,6-tetrahydro-3-
pyridinyl)carbonyl]glycine;

N-[(4-hydroxy-1-{[6-(2-methylphenoxy)-3-pyridinyl Jmethyl }-2-ox0-1,2,5,6-tetrahydro-3-
pyridinyDcarbonyl]glycine;

N-({1-[4-(2-fluorophenoxy)benzyl |-4-hydroxy-2-oxo-1,2,5,6-tetrahydro-3-

pyridinyl }carbonyl)glycine; |
N-({4-hydroxy-1-[4-(2-methylphenoxy)benzyl]-2-oxo-1,2,5,6-tetrahydro-3-

pyridinyl }carbonyl)glycine;

N-[(1-{[6~(3~chlorophenoxy)-3-pyridinyl]methyl } -4-hydroxy-2-oxo-1,2,5,6-tetrahydro-3-
pyridinyl)carbonyl]glycine;

N-{[4-hydroxy-2-oxo-1-({6-| 3-(trifluoromethyl)phenoxy}-3-pyridinyl } methyl)-1,2,5,6-
tetrahydro-3-pyridinyl|carbonyl } glycine;
N-({4-hydroxy-1-[4-(3-methoxyphenoxy)benzyl]-2-ox0-1,2,5,6-tetrahydro-3-
pyridinyl}carbonyl)glycine;
N-{[4-hydroxy-2-ox0-1-({6-[3-(trifluoromethoxy)phenoxy]-3-pyridinyl } methyl)-1,2,5,6-
tetrahydro-3-pyridinyl]carbonyl} glycine;
N-{(1-{4-[(5-fluoro-2-pyridinyl}oxylbenzyl}-4-hydroxy-2-ox0-1,2,5,6-tetrahydro-3-
pyridinyl)carbonyl]glycine;

N-[(1-{4-[(5-chloro-2-pyridinyl)oxy]benzyl }-4-hydroxy-2-oxo-1,2,5,6-tetrahydro-3-
pyridinyl}carbonyljglycine;
N-[(1-{[6-(4-cyclopropylphenoxy)-3-pyridinylJmethyl}-4-hydroxy-2-oxo-1,2,5,6-tetrahydro-
3-pyridinyl)carbonyl]glycine;

N-[(4-hydroxy-1-{4-[(5-methyl-2-pyridinyl)oxy]benzyl }-2-ox0-1,2,5,6-tetrahydro-3-

pyridinyl)carbonyl]glycine;
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N-{[4-hydroxy-2-oxo-1-(4-{[5-(trifluoromethy!}-2-pyridinyi|oxy} benzyl)-1,2,5,6-tetrahydro-
3-pyridinyl]carbonyl } glycine;
N-{[4-hydroxy-1-({5-methyl-6-[(6-methyl-3-pyridinyl)oxy]-3-pyridinyl } methyl)-2-oxo-
1,2,5,6-tetrahydro-3-pyridinyljcarbonyl} glycine;
N-{(1-{[5-(4-chlorophenoxy)-2-pyridinyl Jmethyl} -4-hydroxy-2-oxo-1,2,5,6-tetrahydro-3-
pyridinyl)carbonyl]glycine;

N-[(4-hydroxy-1-{[6-(3-methoxyphenoxy)-3-pyridinyl]methyl }-2-0x0-1,2,5,6-tetrahydro-3-
pyridinyDcarbonyl]glycine;
N-[(1-{4-[(6-chloro-3-pyridinyl)oxy]benzyl}-4-hydroxy-2-oxo-1,2,5,6-tetrahydro-3-
pyridinyl)carbonyl]glycine;
N-{[4-hydroxy-2-0x0-1-({5-[4-(trifluoromethyl)phenoxy|-2-pyridinyl } methyi)-1,2,5,6-
tetrahydro-3-pyridinyl]carbonyl } glycine;
N-{[4-hydroxy-2-0x0-1-(4-{{6-(trifluoromethyl)-3-pyridinylJoxy} benzyl)-1,2,5,6-tetrahydro-
3-pyridinyl]carbonyl} glycine;
- N-[(1-{[6-(3-chloro-4-methylphenoxy)-3-pyridinyi jmethyl } -4-hydroxy-2-ox0-1,2,5,6-
tetrahydro-3-pyridinyljcarbonyl]glycine;

N-[(1-{[6-(3-fluoro-4-methylphenoxy)-3-pyridinyl |methyl } -4-hydroxy-2-0x0-1,2,5,6-
tetrahydro-3-pyridinyl)carbonyl]glycine;

N- [(1 -{[6-(4-fluoro-3-methylphenoxy)-3-pyridinyljmethyl}-4-hydroxy-2-ox0-1,2,5,6-
tetrahydro-3-pyridinyl)carbonyl]glycine;

N-[(1-{[6-(4-ethylphenoxy)-3-pyridinyl]methyl } -4-hydroxy-2-oxo-1,2,5,6-tetrahydro-3-
pyridinyl)carbonyljglycine;
N-[(4-hydroxy-2-ox0-1-{[6-(4-propylphenoxy)-3-pyridinyljmethyl}-1,2,5,6-tetrahydro-3-
pyridinyl)carbonyl]glycine;
N-[(4-hydroxy-1-{[6-(4-isopropylphenoxy)-3-pyridinylJmethyl}-2-0x0-1,2,5,6-tetrahydro-3-
pyridinyl)carbonyl|glycine;

N-[(4-hydroxy-1-{[5-(4-methylphenoxy)-2-pyrazinylJmethyl } -2-ox0-1,2,5,6-tetrahydro-3-

pyridinyl)carbonyl]glycine;
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N-({1-[4-(3,4-dimethylphenoxy)benzyl]-4-hydroxy-2-oxo0-1,2,5,6-tetrahydro-3-
pyridinyl}carbonyl)glycine;

N-[(1-{[5-chloro-6-(4-methylphenoxy)-3-pyridinyl jmethyl }-4-hydroxy-2-oxo-1,2,5,6-
tetrahydro-3-pyridinyl)carbonyl]glycine;

N-[(1-{[5-fluoro-6-(4-methylphenoxy)-3-pyridinyl jmethyl } -4-hydroxy-2-oxo0-1,2,5,6-
tetrahydro-3-pyridinyl)carbonyljglycine;

N-{(1-{4-[(5-cyclopropyl-2-pyridinyl)oxy]benzyl } -4-hydroxy-2-ox0-1,2,5,6-tetrahydro-3-
pyridinyl)carbonyl]glycine;
N-[(4-hydroxy-1-{[2-(4-methylphenoxy)-5-pyrimidinylmethyi}-2-0x0-1,2,5,6-tetrahydro-3-
pyridinyl)carbonyl]glycine;

N-[(1-{[6-(4-chlorophenoxy)-5-methyl-3-pyridinyljmethyl }-4-hydroxy-2-0x0-1,2,5,6-
tetrahydro-3-pyridinyl)carbonyl]glycine;
N-[(1-{[5-(4-chlorophenoxy)-2-pyrazinyl]methyl}-4-hydroxy-2-o0x0-1,2,5,6-tetrahydro-3-
pyridinyDcarbonyl]glycine; or
N-[(1-{[5-(4-cyclopropylphenoxy)-2-pyrazinyljmethy!}-4-hydroxy-2-0x0-1,2,5,6-tetrahydro-
3-pyridinyl)carbonyl]glycine,

or a pharmaceutically acceptable salt thereof.

[0024] (8) In another mode, the present invention is directed to providing a compound
having the aforementioned general formula (I”), wherein

W is the formula -CR"R'2CR"R"-, and the compound is represented by general formula (D:

[0025] [Formula 5]

Y
(wherein in formula (1),

R is a hydrogen atom, C).4 alkyl, or phenyl,
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RZisa hydrogen atom or C;4 alkyl,

provided that R'! and R'?, together with the adjacent carbon atom, optionally form Cj.¢
cycloalkane or a 4- to 8-membered saturated heterocycle containing an oxygen atom;

R" is a hydrogen atom, Ci.4 alkyl, halo-C;_4 alkyl, phenyl, benzyl, or phenethyl,

R is a hydrogen atom or C4 alkyl,

provided that R"* and R"™, together with the adjacent carbon atom, optionally form Cj.g
cycloalkane or a 4- to 8-membered saturated heterocycle containing an oxygen atom,
provided that the aforementioned R'? and R'?, together with the adjacent carbon atoms,
optionally form Cs.g cycloalkane;

Y is a single bond or C,.¢ alkanediyi (one of the carbon atoms in the C_¢ alkanediyl is
optionally substituted by Cs.s cycloalkane-1,1-diyl};

R?is C35 cycloalkyl (the Cs.g cycloalkyl is optionally substituted by one group seiected from
the group consisting of phenyl and benzyl), phenyl (the phenyl is optionally substituted by
one to three groups which are the same or different and are selected from group a1 of
substituents), naphthyl, indanyl, tetrahydronaphthyl, pyrazolyl [the pyrazolyl is substituted by
one phenyl (the phenyl is optionally substituted by one Cy.¢ alkyl) and may further be
substituted by one C.¢ alkyl], imidazolyl (the imidazolyl is substituted by one phenyl),
isoxazolyl [the isoxazolyl is substituted by one phenyl (the phenyl is optionally substituted by
one halogen atom)], oxazolyl (the oxazolyl is substituted by one phenyl and may further be
substituted by one C,.¢ alkyl), thiazoyl (the thiazoyl is substituted by one phenyl), pyridyl
{the pyridyl is substituted by one group selected from the group consisting of phenyl,
phenoxy (the phenoxy is optionally substituted by one group selected from the group
consisting of a halogen atom, cyano, Cy.¢ alkyl, halo-C,¢ alkyl, Cs.5 cycloalkyl, Cy.¢ alkoxy,
and halo-Cy4 alkoxy), and phenylsulfanyl (the phenylsulfanyl is optionally substituted by one
halogen atom)], pyrimidinyl (the pyrimidinyl is substituted by one group selected from the
group consisting of cyclohexyl and phenyl), benzothiophenyl, quinolyl, or
methylenedioxyphenyl (the methylenedioxyphenyl is optionally substituted by one or two

fluorine atoms);
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group al of substituents consists of a halogen atom, C,¢ alkyl {the C,.¢ alky! is optionally
substituted by one group selected from the group consisting of Cs.g cycloalkyl, phenyl, and
C1- alkoxy [the Cy. alkoxy is optionally substituted by one Cs.g cycloalkyl (the Cs.g
cycloalkyl is optionally substituted by one C.¢ alkyl)]}, halo-C;¢ alkyl, C;.5 cycloalkyi,
pheny! (the phenyl is optionally substituted by one to three groups which are the same or
different and are selected from group a2 of substituents), thienyl, pyrazolyl (the pyrazolyl is
optionally substituted by one Ci.¢ alkyl), isoxazolyl, thiazoy! (the thiazoyl is optionally
substituted by one or two Cy.g alkyls), pyridyl (the pyridyl is optionally substituted by one
group selected from the group consisting of C, ¢ alkyl, halo-C,.4 alkyl, C,.¢ alkoxy, and halo-
Ci-¢ alkoxy), quinolyl, C,.¢ alkoxy fthe C;. alkoxy is optionally substituted by one group
selected from the group consisting of Cs.3 cycloalkyl and phenyl (the phenyl is optionally -
substituted by one group selected from the group consisting of a halogen atom and C .4
alkyl)], halo-C.¢ alkoxy, Cs.¢ alkenyloxy, Cs.3 cycloalkoxy, phenoxy (the phenoxy is
optionally substituted by one group selected from the group consisting of a halogen atom,
Ci.¢ alkyl, halo-Cy ¢ alkyl, Cy alkoxy, and halo-C,. alkoxy), pyridyloxy (the pyridyloxy is
optionally substituted by one group selected from the group consisting of a halogen atom,
Ci-6 alkyl, and halo-Cy.¢ alkyl), and C,_s alkylsulfanyl,

group a2 of substituents consists of a halogen atom, cyano, hydroxy, C,.¢ alkyl, halo-Cy¢
alkyl, phenyl, Ci.6 alkoxy, halo-C,.¢ alkoxy, C,¢ alkylcarbonyl, and di-C.¢
alkylaminosulfonyl),

or a pharmaceutically acceptable salt thereof.

{0026] (9) In another mode, the present invention is directed to providing a medicine
comprising the compound according to any one of (1) to (8) or a pharmaceutically acceptable
salt thereof as an active ingredient.

[0027] (10) In another mode, the present invention is directed to providing a PHD2
inhibitor comprising the compound according to any one of (1) to (8) or a pharmaceutically
acceptable salt thereof as an active ingredient.

[0028] (11) In another mode, the present invention is directed to providing an EPO
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production promoter comprising the compound according to any one of (1) to (8) or a
pharmaceutically acceptable salt thereof as an active ingredient.

[0029] (12) In another mode, the present invention is directed to providing a drug for
preventing or treating anemia comprising the compound according to any one of (1) to (8) or
a pharmaceutically acceptable salt thereof as an active ingredient.

ADVANTAGEOUS EFFECTS OF INVENTION

[0030] The present invention has made it possible to provide compounds having a superior
PHD2 inhibitory effect.

DESCRIPTION OF EMBODIMENTS

[0031] The present invention provides compounds having a superior PHD2 inhibitory effect
that are represented by general formula (I) or (I’), or pharmaceutically acceptable salts
thereof.

[0032] On the following pages, the compounds of the present invention are described in
greater detail but it should be understood that the present invention is by no means limited to
the following illustrations.

[0033} As used herein, symbol “n” refers to normal, “s” or “sec”, secondary, “t” or “tert”,
tertiary, “c”, cyclo, “o0”, ortho, “m”, meta, and “p”, para.

[0034] The “halogen atom” refers to a fluorine atom, a chlorine atom, a bromine atom, and
an 1odine atom.

[0035] The “Cy.3 alkyl” refers to linear or branched alkyl having one to three carbon atoms.
Specifically, methyl, ethyl, n-propyl, and isopropyl are referred to.

[0036] The “Cy4 alkyl” refers to linear or branched alkyl having one to four carbon atoms.
Specifically, methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, and tert-butyl are
referred to.

[0037] The “Cy.¢ alkyl” refers to linear or branched alkyl having one to six carbon atoms,
and examples include methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, tert-
butyl, n-pentyl, isopentyl, neopentyl, 2-methylbutyl, n-hexyl, isohexyl, etc.

f0038] The “halo-Cq.4 alkyl” refers to linear or branched alky! having one to four carbon
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atoms, with substitution by a halogen atom. The pumber of substitutions by a halogen atom
is preferably from one to three, and a preferred halogen atom is a fluorine atom. Examples
include monofluoromethyl, difluoromethyl, trifluoromethyl, 1-fluorcethyl, 1,1-difluoroethyl,
2-fluoroethyl, 2-fluoro-2-methylpropyl, 2,2-difluoropropyl, 1-fluoro-2-methylpropan-2-yl,
1,1-difluoro-2-methylpropan-2-yl, etc.

[0039] The “halo-C, . alkyl” refers to linear or branched alkyl having one to six carbon
atoms, with substitution by a halogen atom. The number of substitutions by a halogen atom
is preferably from one to five, and a preferred halogen atom is a fluorine atom. Examples
include monofluoromethyl, difluoromethyl, trifluoromethyl, 1-fluoroethyl, 1,1-difluoroethyl,
1,1,2,2,2-pentafluoroethyl, 2-fluoroethyl, 2-fluoro-2-methylpropyl, 2,2-difluoropropyl, 1-
fluoro-2-methylpropan-2-yl, 1,1-difluoro-2-methylpropan-2-yl, 1-fluoropentyl, 1-
fluorchexyl, etc.

[0040] The “Cs cycloalkane” refers to cyclic alkane having three to six carbon atoms.
Examples include cyclopropane, cyclobutane, cyclopentane, and cyclohexane.

[0041] The “Cjg cycloalkane” refers to cyclic alkane having three to eight carbon atoms.
Examples include cyclopropane, cyclobutane, cyclopentane, cyclohexane, cycloheptane, and
cyclooctane.

[0042] The “Csg cycloalkyl” refers to cyclic alkyl having three to eight carbon atoms.
Examples include cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, and’
cyclooctyl.

[0043] The “Cs.4 cycloalkenyl” refers to cyclic alkenyl having three to eight carbon atoms.
Examples include cyclopropenyl, cyclobutenyl, cyclopentenyl, cyclohexenyl, cycloheptenyl,
and cyclooctenyl.

[0044] The “4- to 8-membered saturated heterocycle containing an oxygen atom” refers to a
4- to 8-membered monocylic saturated heterocycle containing one oxygen atom in the ring.
Examples inclﬁdc oxetane, tetrahydrofuran, tetrahydropyran, etc.

[0045] The “4- to 8-membered saturated heterocycle containing a nitrogen atom™ refers to a

4-to 8-membered monocylic saturated heterocycle containing one nitrogen atom in the ring.
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Examples include azetidine, pyrrolidine, piperidine, etc.

[0046] The “4- to 8-membered saturated heterocyclyl containing a nitrogen atom” refers to
a 4-to 8-membered monocylic saturated heterocyclic group containing one nitrogen atom in
thering. Examples include azetidinyl, pyrrolidinyl, piperidinyl, etc.

[0047] The “Cy.; alkoxy” refers to linear or branched alkoxy having one to three carbon
atoms. Specifically, methoxy, ethoxy, n-propoxy, and isopropoxy are referred to.

[0048] The “Ci.¢ alkoxy” refers to linear or branched alkoxy having one to six carbon
atoms. Examples include methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy, isobutoxy,
sec-butoxy, tert-butoxy, n-pentyloxy, isopentyloxy, neopentyloxy, 2-methylbutoxy, n-
hexyloxy, isohexyloxy, etc.

[0049] The “halo-C,.¢ alkoxy” refers to linear or branched alkoxy having one to six carbon
atoms, with substitution by a halogen atom. The number of substitutions by a halogen atom
is preferably from one to five, and a preferred halogen atom is a fluorine atom. Examples
include monofluoromethoxy, difluoromethoxy, trifluoromethoxy, 1-fluoroethoxy, 1,1-
difluoroethoxy, 1,1,2,2-tetrafluoroethoxy, 2-fluoroethoxy, 2,2,2-triflucroethoxy, 3,3,3-
trifluoropropoxy, 1,3-difluoropropan-2-yloxy, 2-fluoro-2-methylpropoxy, 2,2-
difluoropropoxy, 1-fluore-2-methylpropan-2-yloxy, 1,1-difluoro-2-methylpropan-2-yloxy,
4.4 4-trifluorobutoxy, etc.

{0050] The “Cs.¢ alkenyloxy” refers to a group of such a structure that oxy is bound to
linear or branched alkenyl baving two to six carbon atoms. Examples include ethenyloxy,
(E)-prop-1-en-1-yloxy, (£)-prop-1-en-1-yloxy, prop-2-en-1-yloxy, (Z)-but-2-en-1-yloxy. (Z)-
pent-3-en-1-yloxy, (Z)-hex-4-en-1-yloxy, (Z)-hept-5-en-1-yloxy, and (Z)-oct-6-en-1-yloxy,
etc.

[0051] The “Cs.g cycloalkoxy” refers to cyclic alkoxy having three to eight carbon atoms,
Examples include cyclopropoxy, cyclobutoxy, cyclopentyloxy, cyclohexyloxy,
cycloheptyloxy, and cyclooctyloxy.

[0052} The “di-C, 3 alkylamino™ refers to amino having the aforementioned “C; 3 alkyl” as

two substituents which are the same or different. Examples include dimethylamino,
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diethylamino, di(n-propyl)amino, di(isopropylyamino, ethylmethylamino, methyl(n-
propyl)amino, etc.

[0053] The “di-Cy_ alkylamino™ refers to amino having the aforementioned “C;¢ alkyl” as
two substituents which are the same or different. Examples include dimethylamino,
diethylamino, di(n-propyl)amino, di(isopropyl)amino, ethylmethylamino, methyl(n-
propyl)amino, etc.

[0054] The “Cy alkylcarbonyl” refers to a group of such a structure that carbonyl is bound
to the aforementioned “Cy¢ alkyl”. Examples include methylcarbonyl, ethylcarbonyl, n-
propylcarbonyl, isopropylcarbonyl, n-butylcarbonyl, isobutylcarbonyl, sec-butylcarbonyl,
tert-butylearbony, n-pentylcarbonyl, isopentylcarbonyl, neopentylcarbonyl, 2-
methylbutylcarbonyl, n-hexylcarbonyl, isohexylcarbonyl, etc.

[0055] The “mono-Ci.¢ alkylaminocarbonyl” refers to a group of such a structure that
carbonyl is bound to amino having the aforementioned “C;_¢ alky]” as a single substituent.
Examples include methylaminocarbonyl, ethylaminocarbonyl, n-propylaminocarbonyl,
isopropylaminocarbonyl, n-butylaminocarbonyl, isobutylaminocarbonyl, sec-
butylaminocarbonyl, tert-butylaminocarbonyl, n-pentylaminocarbonyl, n-
hexylaminocarbonyl, etc,

[0056] The “di-Cy.4 alkylaminocarbonyl” refers to a group of such a structure that carbonyl
is bound to amino having the afqrementioned “C).s alkyl™ as two substituents which are the
same or different. Examples include dimethylaminocarbonyl, di(n-propyl)aminocarbonyl,
di(isopropyl)aminocarbonyl, ethylmethylaminocarbonyl, methyl(n-propyl)aminocarbonyl,
ete.

The two Cy.¢ alkyls in the di-C,_¢ alkylaminocarbonyl, together with the adjacent
nitrogen atom, may optionally form a 4- to 8-membered saturated heterocycle containing a
nitrogen atom.

[0057] The “Cy alkylsulfanyl” refers to a group of such a structure that sulfanyl is bound
to the aforementioned “C,4 alkyl”. Examples include methylsulfanyl, eﬂ1ylsulfany1, n-

propylsulfanyl, isopropylsulfanyl, isobutylsulfanyl, n-hexylsulfanyl, etc.
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[0058] The “Cy.¢ alkylsulfonyl” is a group of such a structure that sulfonyl is bound to the
aforementioned “Cy.¢ alkyl”. Exampies include methylsulfonyl, ethylsulfonyl, n-
propylsulfonyl, isopropylsulfonyl, isobutylsulfonyl, n-hexylsulfonyl, etc.

[0059] The “mono-C,.¢ alkylaminosulfonyl” refers to a group of such a structure that

l sulfonyl is bound-to amino having the aforementioned “Cy.¢ alkyl” as a singie substituent.
Examples include methylaminosulfonyl, ethylaminosulfonyl, n-propylaminosulfonyl,
isopropylaminosulfonyl, n-butylaminosulfonyl, isobutylaminosulfonyl, sec-
butylaminosulfonyl, tert-butylaminosulfonyl, n-pentylaminosulfonyl, n-hexylaminosulfonyl,
etc.

[0660] The “di-C;.¢ alkylaminosulfony!” refers to a group of such a structure that sulfonyl
1s bound to amino having the aforementioned “C,.s alkyl” as two substituents which are the
same or different. Examples include dimethylaminosulfonyl, diethylaminosulfonyl. di(n-
propylyaminosulfonyl, di(isopropyl)aminosulfonyl, ethylmethylaminosulfonyl, methyl(n-
propyl}aminosulfonyl, isopropyl(methyDaminosulfonyl, etc.

f0061] The “C;4 alkanediyl” refers to a divalent hydrocarbon group of such a structure that
one hydrogen atom has been removed from an alkyl group having one to four carbon atoms.
Examples include methanediyl, ethane-1,1-diyl, ethane-1,2-diyl, propane-1,1-diyl, propane-
1,2-diyl, propane-1,3-diyl, propane-2,2-diyl, butane-1,4-diyl, 2-methylpropane-1,2-diyl, etc.
Among these, methanediyl, ethane-1,1-diyl, ethane-1,2-diyl, propane-1,1-diyl, propane-1,2-
diyl, propane-1,3-diyl, and propane-2,2-diyl are C,.; alkanediyls.

The “Cy.¢ alkanediyl” refers to a divalent hydrocarbon group of such a structure that
one hydrogen atom has been removed from an alkyl group having one to six carbon atoms.
Examples include methanediyl, ethane-1,1-diyl, ethane-1,2-diyl, propane-1,1-diyl, propane-
1,2-diyl, propane-1,3-diyl, propane-2,2-diyl, butane-1,4-diyl, 2-methylpropane-1,2-diyl,
pentane-1,5-diyl, hexane-1,6-diyl, etc.

[0062] The “Cs. cycloalkane-1,1-diyl” refers to a divalent cyclic hydrocarbon group of
such a structure that one hydrogen atom has been removed from a cycloalkyl group having

three to six carbon atoms. Examples include cyclopropane-1,1-diyl, cyclobutane-1,1-diyl,
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cyclopentane-1,1-diyl, and cyclohexane-1,1-diyl.

The “phenyl-C,.; alkyl” refers to the aforementioned “Cy.; alkyl" having a phenyl
group as a substituent. Examples include benzyl, phenethyl, and phenylpropyl.

The “Cs.g cycloalkyl-Cy_; alkyicarbonyl” refers to a group of such a structure that the
aforementioned cycloalkyl group having three to eight carbon atoms binds a carbonyl group
via the aforementioned C,.; alkyl. Examples include cyclopropylmethylcarbonyl,
cyclopropylethylecarbonyl, cyclobutylmethylcarbonyl, cyclopentyimethylcarbonyl,
cyclohexylmethylcarbonyl, etc.

The “phenyl-C, .3 alkoxycarbonyl” refers to a group of such a structure that a phenyl
group binds a carbonyl group via the aforementioned C,3 alkoxy. Examples include
phenylmethoxycarbonyl, phenylethoxycarbonyl, and phenylpropoxycarbonyl.

[0063] Preferred modes of the compounds of the present invention are as follows.

A preferred case of W is the formula -CR'R'®- or the formula -CR''RZCRPR!-.
[0064] When W represents the formula -CR’R'®-,

one preferred case of R' is a hydrogen atom or Cy.4 alkyl, with a more preferred
case of R' being a hydrogen atom or methyl, and an even more preferred case of R'° being a
hydrogen atom;

one preferred case of R'® is a hydrogen atom or Cy.4 alkyl, with a more preferred
case of R'® being a hydrogen atom or methyl, and an even more preferred case of R'® being a
hydrogen atom,;

another preferred case of R'® and RS is such that the R'® and R, together with the
adjacent carbon atom, form Csg cycloalkane, with a more preferred case of R and R being
such that the R'> and R'S, together with the adjacent carbon atom, form cyclobutane,
cyclopentane, or cyclohexane.

[0065] When W represents the formula -CR'R?CRPRM:,

one preferred case of R' is a hydrogen atom or C,_4 alkyl, with a more preferred

case of R'! being a hydrogen atom or methyl, and an even more preferred case of R!! being a

hydrogen atom,
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one preferred case of R' is a hydrogen atom or Cy alkyl, with a more preferred
case of R being a hydrogen atom or methyl, and an even more preferred case of R' being a
hydrogen atom;

another preferred case of R'' and R' is such that the R and R'?, together with the
adjacent carbon atom, form Cs.5 cycloalkane or a 4- to 8-membered saturated heterocycle
containing an oxygen atom, with a more preferred case of R!! and R'? being such that the R*!
and R4, together with the adjacent carbon atom, form Ci¢ cycloalkane, and an even more
preferred case of R'! and R' being such that the R'' and R*?, together with the adjacent
carbon atom, form cyclopropane; v

one preferred case of RPisa hydrogen atom, C;4 alkyl, or halo-C,4 alkyl, with a
more preferred case of R being a hydrogen atom or methyl, and an even more preferred
.case of R being a hydrogen atom;

one preferred case of RYisa hydrogen atom or C.4 alkyl, with a more preferred
case of R being a hydrogen atom or methyl, and an even more preferred case of R!* being a
hydrogen atom;

another preferred case of R and R* is such that the R'® and R", together with the
adjacent carbon atom, form Cs.3 cycloalkane, a 4- to 8-membered saturated heterocycle
containing an oxygen atom, or a 4- to 8-membered saturated heterocycle containing a
nitrogen atom (wherein the 4- to 8-membered saturated heterocycle containing a nitrogen
atom is optionally substituted by one or two groups which are the same or different and are
selected from the group consisting of methyl, benzyl, phenylearbonyl, and oxo), with a more
preferred case of R* and R being such that the R and R, together with the adjacent
carbon atom, form Cs4 cycloalkane, an even more preferred case of R and R™ being such
that the R™ and R', together with the adjacent carbon atom, form cyclopropane,
cyclobutane, cyclopentane, or cyclohexane, and a particularly preferred case of R' and R
being such that the R'"* and R', together with the adjacent carbon atom, form cyclopropane.
[0066] A preferred case of Y is a single bond or C;¢ alkanediyl (one of the carbon atoms in

the Cy.¢ alkanediyl is optionally substituted by Cs.¢ cycloalkane-1,1-diyl), with a more
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preferred case of Y being a single bond, methanediyl, ethane-1,1-diyl, propane-1,1-diyl,
propane-2,2-diyl, cyclopropane-1,1-diyl, or ethane-1,2-diyl, with an even more preferred case
of Y being a single bond or methanediyl, and a particularly preferred case of ¥ being
methanediyl.

[0067] Preferred modes of R? are described below under (1) to (4).

[0068] (1) A preferred casc of R? is Ca.g cycloalkyl{the Cs.5 cycloalkyl is optionally
substituted by one or two groups which are the same or different and are selected from the
group consisting of Cy ¢ alkyl (the C. alkyl is optionally substituted by one phenyl), phenyl
(the phenyl is optionally substituted by one halo-Cj.¢ alkyl), C.¢ alkoxy {the C;5 alkoxy is
optionally substituted by one group selected from the group consisting of Cs.g cycloalkyl,
phenyl (the phenyl is optionally substituted by one group selected from the group consisting
of a halogen atom and C;¢ alkyl), and pyridyl (the pyridy1 is optionally substituted by one
halogen atom)], Cs.3 cycloalkoxy, phenoxy (the phenoxy is optionally substituted by one
group selected from the group consisting of a halogen atom, C,¢ alkyl, Cy.¢ cycloalkyl, and
halo-C,.¢ alkyl), and pyridyloxy (the pyridyloxy is optionally substituted by one group
selected from the group consisting of a halogen atom, C,.¢ alkyl, Cs_g cycloalkyl, and halo-
Cr.6 alkyl}}, phenyl (the phenyl is optionally substituted by one to three groups which are the
same or different and are selected from group a3 of substituents), indanyl, isoxazolyl [the
isoxazolyl is optionally substituted by one phenyl (the phenyl is optionally substituted by one
halogen atom)], oxazolyl (the oxazolyl is optionally substituted by one or two groups which
are the same or different and are selected from the group consisting of C,.¢ alkyl and phenyl),
thiazoyl (the thiazoyl is optionally substituted by one group selected from the group
consisting of C|.g alkyl, phenyl, and morpholino), pyridyl (the pyridyl is optionalty
substituted by one or two groups which are the same or different and are selected from the
aforementioned group a5 of substituents), pyrimidiny! [the pyrimidinyl is optionally
substituted by one group selected from the group consisting of halo-Ci¢ alkyl, Cs.¢
cycloalkyl, phenyl, and phenoxy (the phenoxy is optionally substituted by one C;.4 alkyl)],

pyrazinyl [the pyrazinyl is optionally substituted by one group selected from the group
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consisﬁng of Crg alkoxy (the Cy_¢ alkoxy is optionally substituted by one Cs.3 cycloalkyl) and
phenoxy (the phenoxy is optionally substituted by one group selected from the group
consisting of a halogen atom, C; alkyl, and Cs.3 cycloalkyl)], or benzothiophenyl;

[0069] (2) A more preferred case of R’is

Cs.g cycloalkyl {the Cs¢ cycloalkyl is optionally substituted by one or two groups which are
the same or different and are selected from the group consisting of phenyl (the phenyl is
optionally substituted by one halo-C,.s alkyl), Cy.¢ alkoxy [the C;.4 alkoxy is optionally
substituted by one group selected from the group consisting of Cs_g cycloalkyl, phenyl (the
phenyl is optionally substituted by one group selected from the group consisting of a halogen
atom and C; alkyl), and pyridyl (the pyridyl is optionally substituted by one halogen atom)],
phenoxy (the phenoxy is optionally substituted by one group selected from the group
consisting of a halogen atom, Cy.¢ alkyl, Cs.5 cycloalkyl, and halo-C.6 alkyl), and pyridyloxy
(the pyridyloxy is optionally substituted by one group selected from the group consisting of a
halogen atom, C,.4 alkyl, C3.5 cycloalkyl, and halo-C, 4 alkyl) };

phenyl (the phenyl is optionally substituted by one to three groups which are the same or
different and are selected from the group consisting of a halogen aiom, C,4 alkyl {the Cy
alkyl is optionally substituted by one group selected from the group consisting of Cs.g
cycloalkyl, phenyl, C¢ atkoxy [the C;.¢ alkoxy is optionally substituted by one Cs.g
cycloalkyl (the Cz.3 cycloalkyl is optionally substituted by one C, 4 alkyl)], phenoxy (the
phenoxy is optionally substituted by one C,.¢ alkyl), and pyridyloxy (the pyridyloxy is
optionally substituted by one group selected from the group consisting of C.¢ alkyl and halo-
Cr.¢ alkyl)}, halo-C 4 alkyl, Cs 5 eycloalky! (the Cs.g cycloalkyl is optionally substituted by
one or two halogen atoms), phenyl [the phenyl is optionally substituted by one to three
groups which are the same or different and are selected from the group consisting of carboxy,
cyano, hydroxy, sulfamoyl, a halogen atom, C,.¢ alkyl, halo-C;.¢ alkyl, Cs.g cycloalkyl,
phenyl, Ci alkoxy, halo-C, alkoxy, Ci.¢ alkylcarbonyl, di-C) 4 alkylaminocarbonyl, C ;.6
alkylsulfonyl, mono-C.s alkylaminosulfonyl (the C,.¢ alkyl of the mono-C

alkylaminosulfonyl is optionally substituted by one hydroxy), and di-C;.¢
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alkylaminosulfonyl], thienyl (the thienyl is optionally substituted by one C;_g alkyl),
pyrazolyl (the pyrazolyl is optionally substituted by one Cy.¢ alkyl), isoxazolyl, thiazoyl (the
thiazoyl is optionally substituted by one or two groups which are the same or different and
are selected from the group consisting of hydroxy, Cy alkyl, and Ci.¢ alkoxy), pyridyl (the
pyridyl is optionally substituted by one group selected from the group consisting of carboxy,
hydroxy, amino, a halogen atom, C;_¢ alkyl, halo-Ci.4 alkyl, Cs.5 cycloalkyl, C,.¢ alkoxy,
halo-C.¢ alkoxy, and Cy.¢ alkylsulfonyl), pyrimidinyl (the pyrimidinyl is optionally
substituted by one amino), quinolyl, C,. alkoxy [the C;.¢ alkoxy is optionally substituted by
one group selected from the group consisting of Cy.3 cycloalkyl (the Cs.3 cycloalkyl is
optionally substituted by one C;_¢ alkyl), phenyl (the phenyl is optionally substituted by one
group selected from the group consisting of hydroxy, a halogen atom, C,.¢ alkyl, halo-C .4
alkyl, Ci.¢ alkoxy, halo-C;_¢ alkoxy, and di-C;.¢ alkylamino), pyridyl (the pyridy! is
optionally substituted by one group selected from the group consisting of a halogen atom and
C1. alkyl), oxazolyl (the oxazolyl is optionally substituted by one or two Cj_g alkyls),
pyrazolyl (the pyrazolyl is optionally substituted by one or two Cy.4 alkyls), thiazoyl (the
thiazoyl is optionally substituted by one C;.¢ alkyl), indazolyl (the indazolyl is optionaily
substituted by one Cy¢ alkyl), benzotriazolyl, imidazothiazoyl, and di-C,.¢ alkylamino], halo-
Ci.s alkoxy, Cs.¢ alkenyloxy, Cs_3 cycloalkoxy, phenoxy (the phenoxy is optionally
substituted by one or two groups which are the same or different and are selected from the
group consisting of a halogen atom, C,. alkyl, halo-C, ¢ alkyl, C,.¢ alkoxy, and halo-C 4
alkoxy), pyridyloxy (the pyridyloxy is optionally substituted by one group selected from the
group consisting of a halogen atom, C, ¢ alkyl, halo-Cy.¢ alky!, and Cs.4 cycloalkyl), Cy.¢
alkylsulfanyl, and C,.¢ alkylsulfonyl);

pyridyl {the pyridy! is optionally substituted by one or two groups which are the same or
different and are selected from the group consisting of a halogen atom, C, alkyl, C,.¢ alkoxy
[the Cy¢ alkoxy is optionally substituted by one group selected from the group consisting of
Cs.g cycloalkyl (the Cs.5 cycloalkyl is optionally substituted by one Ci¢ alkyl), phenyl (the

phenyl is optionally substituted by one group selected from the group consisting of a halogen
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atom and Cy alkyl)], halo-Cy alkoxy, phenyl (the phenyl is optionally substituted by one
group selected from the group consisting of a halogen atom, Cy4 alkyl, halo-Cy.¢ alkyl, Cs.5

. cycloalkyl, Cy.6 alkoxy, and halo-Cy alkoxy), pyridyl, phenoxy [the phenoxy is optionally
substituted by one or two groups which are the same or different and are selected from the
group consisting of a halogen atom, cyano, Cy.¢ alkyl, halo-C;.4 alkyl, Cs.5 cycloalkyl, Ci.4
alkoxy (the Ci.¢ alkoxy is optionally substituted by one phenyl), and halo-C; ¢ alkoxy}], and
pyridyloxy (the pyridyloxy is optionally substituted by one C, alkyl)}; or

pyrazinyl fthe pyraziny! is optionally substituted by one group selected from the group
consisting of Cy4 alkoxy (the C).¢ alkoxy is optionally substituted by one Cs.g cycloalkyl) and
phenoxy (the phenoxy is optionaily substituted by one group selected from the group
consisting of a halogen atom, C;¢ alkyl, and Cs5 cycloalkyl)];

[0070] (3) An even more preferred case of R is

phenyl {the phenyl is substituted by one group selected from the group consisting of phenyl
fthe phenyl is optionally substituted by one to three groups which are the same or different
and are selected from the group consisting of carboxy, cyano, hydroxy, sulfamoyl, a halogen
atom, Cy¢ alkyl, halo-C .4 alkyl, Cs5 cycloalkyl, phenyl, C.¢ alkoxy, halo-C).¢ alkoxy, Ci.s
alkylcarbonyl, di-C,_s alkylaminocarbonyl, C,. alkylsulfonyl, mono-C; ¢ alkylaminosulfonyl
(the Cy¢ alkyl of the mono-C . alkylaminosulfony! is optionally substituted by one hydroxy),
and di-Cy_¢ alkylaminosulfonyl], pyridyl (the pyridyl is optionally substituted by one group
selected from the group consisting of carboxy, hydroxy, amino, a halogen atom, C, alkyl,
halo-C,.¢ alkyl, Cs.5 cycloalkyl, Ci.¢ alkoxy, halo-C;. alkoxy, and C;.¢ alkylsulfonyl), C .4
alkoxy [the Ci.¢ alkoxy is substituted by one group selected from the group consisting of C;4
cycloalky! (the Cs.g cycloalkyl is optionally substituted by one C,.¢ alkyl), phenyl (the phenyl
is optionally substituted by one group selected from the group consisting of hydroxy, a
halogen atom, C;¢ alkyl, halo-C,¢ alkyl, C1.¢ alkoxy, halo-C.¢ alkoxy, and di-Ci.¢
alkylamino), pyridyl (the pyridyl is optionally substituted by one group selected from the
group consisting of a halogen atom and Cy.¢ alkyl), oxazolyl (the oxazolyl is optionally

substituted by one or two Cy.s alkyls), pyrazoly! (the pyrazoly! is optionaily substituted by



s

-‘31—

one or two Cy.¢ alkyls), thiazoyl (the thiazoyl is optionally substituted by one C).4 alkyl),
indazolyl (the indazolyl is optionally substituted by one C.¢ alkyl), benzotriazolyl,
imidazothiazoyl, and di-C;.¢ alkylamino], halo-C,¢ alkoxy, Cs.g cycloalkoxy, phenoxy (the
phenoxy is optionally substituted by one or two groups which are the same or different and
are selected from the group consisting of a halogen atom, C¢ alkyl, halo-C).¢ alkyl, C;.4
alkoxy, and halo-Cy.¢ alkoxy), pyridyloxy (the pyridyloxy is optionally substituted by one
group selected from the group consisting of a halogen atom, Cy.¢ alkyl, halo-C¢ alkyl, and
Cs.3 cycloalkyl), Cy.6 alkylsulfanyl, and Cy¢ alkylsulfonyl and may further be substituted by
one halogen atom};

pyridyl {the pyridyl is substituted by one group selected from the group consisting of C 4
alkoxy [the Cy.¢ alkoxy is substituted by one group selected from the group consisting of Cs.¢
cycloalkyl (the Cs.s cycloalkyl is optionally substituted by one C,.¢ alkyl), phenyl (the phenyl
is optionally substituted by one group selected from the group consisting of a halogen atom
and C,.¢ alkyl)], halo-C) ¢ alkoxy, phenyl (the pheny! is optionally substituted by one group
selected from the group consisting of a halogen atom, Cy.¢ alkyl, halo-Cy¢ alkyl, Cs.g
cycloalkyl, Cy.s alkoxy, and halo-C,. alkoxy), pyridyl, phenoxy [the phenoxy is optionally
substituted by one or two groups which are the same or different and are selected from the
group consisting of a halogen atom, cyano, C alkyl, halo-C, ¢ alkyl, Cs3 cycloalkyl, Cj
alkoxy (the C,.¢ alkoxy is optionally substituted by one phenyl), and halo-C,_g alkoxy], and
pyridyloxy (the pyridyloxy is optionally substituted by one Cj.¢ alkyl) and may further be
substituted by one group selected from the group consisting of a halogen atom and C,4
alkyl}; or

pyrazinyl [the pyrazinyl is substituted by one group selected from the group consisting of Cy
atkoxy (the Cy.¢ alkoxy is substituted by one Ci.5 cycloalkyl) and phenoxy (the phenoxy is
optionally substituted by one group selected from the group consisting of a halogen atom,
Ci.¢ alkyl, and Cs.5 cycloalkyl)i;

[0071] (4) A particularly preferred case of R? is

phenyl {the phenyl is substituted by one group selected from the group consisting of phenoxy
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(the phenoxy is optionally substituted by one or two groups which are the same or different
and are selected from the group consisting of a halogen atom, Cy.¢ alkyl, Cy.¢ alkoxy, and
halo-C).¢ alkoxy) and pyridyloxy (the pyridyloxy is optionally substituted by one group
selected from the group consisting of a halogen atom, C).¢ alkyl, halo-C;4 alkyl, and Cs.3
cycloalkyl) and may further be substituted by one halogen atom];

pyridyl {the pyridyl is substituted by one group selected from the group consisting of phenyl
(the phenyl is optionally substituted by one group selected from the group consisting of a
halogen atom, Cy.4 alkyl, halo-Ci.¢ alkyl, Cs.3 cycloalkyl, C;4 alkoxy, and halo-C,.4 alkoxy),
pyridyl, phenoxy [the phenoxy is optionally substituted by one or two groups which are the
same or different and are selected from the group consisting of a halogen atom, cyano, Ci
alkyl, halo-Cj ¢ alkyl, Cs.3 cycloalkyl, C;.s alkoxy (the C,.¢ alkoxy is optionally substituted by
one phenyl), and halo-Ci.¢ alkoxy], and pyridyloxy (the pyridyloxy is optionally substituted
by one Cy.5 alkyl) and may further be substituted by one group selected from the group
consisting of a halogen atom and C;_¢ alkyl}; or

pyrazinyl substituted by one phenoxy (the phenoxy is optionally substituted by one group
selected fiom the group consisting of a halogen atom, C; alkyl, and C;.5 cycloalkyl).

[0072] Inthe above case, preferred groups in group o3 of substituents are

a halogen atom, C;¢ alkyl {the C,.¢ alkyl is optionally substituted by one group selected from
the group consisting of Cs.g cycloalkyl, phenyl, C,¢ alkoxy [the C)¢ alkoxy is optionally
substituted by one Cs.g cycloalkyl (the Csg cycloalkyl is optionally substituted by one C, ¢
alkyl)], phenoxy (the phenoxy is optionally substituted by one C.¢ alkyl), and pyridyloxy
(the pyridyloxy is optionally substituted by one group selected from the group consisting of
C1.6 alkyl and halo-Cy.¢ alkyl)}, halo-Cy.6 alkyl, C3.4 cycloalkyl (the Cs g cycloalkyl is
optionally substituted by one or two halogen atoms), pheny! (the phenyl is optionally
substituted by one to three groups which are the same or different and are selected from
group o4 of substituents), thienyl (the thienyl is optionally substituted by one Cy alkyl),
pyrazolyl (the pyrazolyl is optionally substituted by one Cj.¢ alkyl), isoxazolyl, thiazoyl (the

thiazoyl is optionally substituted by one or two groups which are the same or different and
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are selected from the group consisting of hydroxy, C; alkyl, and C.¢ alkoxy), pyridyl (the
pyridyl is optionally substituted by one group selected from the group consisting of carboxy,
hydroxy, amino, a halogen atom, C, alkyl, halo-C)¢ alkyl, Cs.3 cycloalkyl, Cy.¢ alkoxy,
halo-C.¢ alkoxy, and Ci.¢ alkylsulfonyl), pyrimidinyl (the pyrimidinyl is optionally
substituted by one amino), quinolyl, Ci.¢ alkoxy {the C,.¢ alkoxy is optionally substituted by
one group selected from the group consisting of carboxy, hydroxy, carbamoyl, C;.g
cycloalkyl (the Csg cycloalkyl is optionally substituted by one C).¢ alkyl), phenyl (the phenyl
is optionally substituted by one group selected from the group consisting of hydroxy, a
halogen atom, C;.¢ alkyl, halo-C,.s alkyl, Cy.4 alkoxy, halo-C;.¢ alkoxy, and di-C) g
alkylamino), pyridyl (the pyridyl is optionally substituted by one group selected from the
group consisting of a halogen atom and C,¢ alkyl), oxazolyl (the oxazolyl is optionally
substituted by one or two Cj alkyls), pyrazolyl (the pyrazolyl is optionally substituted by
one or two Cy.¢ alkyls), thiazoyl (the thiazoyl is optionally substitduted by one C;.¢ alkyl),
indazolyl (the indazolyl is optionally substituted by one C,.4 alkyl), benzotriazolyl,
imidazothiazoyl, and di-C;.¢ alkylamino], halo-C,. alkoxy, Ca alkenyloxy, Cs.g
cycloalkoxy, phenoxy (the phenoxy is optionally substituted by one or two groups which are
the same or different and are selected from the group consisting of a halogen atom, C).¢ alkyl,
halo-C; alkyl, Cy_s alkoxy, and halo-C;.¢ alkoxy), pyridyloxy (the pyridyloxy is optionally
substituted by one group selected from the group consisting of a halogen atom, C.4 alkyl,
halo-C.¢ alkyl, and Cj.5 cycloalkyl), C.s alkylsulfanyl, and C;.¢ alkylsulfonyl;

in the above case, preferred groups in group a4 of substituents are carboxy, cyano,
hydroxy, sulfamoyl, a halogen atom, C;.¢ alkyl, halo-C,.¢ alkyl, C;_5 cycloalkyl, phenyi, C;.4
alkoxy, halo-Cy¢ alkoxy, C, allgylcarbonyl, di-C;.¢ alkylaminocarbonyl, C,_¢ alkylsulfonyl,
mono-Cy_¢ alkylaminosulfonyl (the C;.¢ alkyl of the mono-C,.¢ alkylaminosulfonyl is
optionally substituted by one hydroxy), and di-Cj.¢ alkylaminosulfonyi;
[0073] Preferred groups in group a5 of substituents are a halogen atom, C,¢ alkyl, C;.¢
alkoxy [the Ci.¢ alkoxy is optionally substituted by one group selected from the group

consisting of Cs g cycloalkyl (the Cs.g cycloalkyl is optionally substituted by one Cy.4 alkyl),
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phenyl (the phenyl is optionally substituted by one group selected from the group consisting
of a halogen atom and C;_ alkyl)], halo-C,.¢ alkoxy, phenyl (the phenyl is optionally
substituted by one group selected from group a6 of substituents), pyridyi, phenoxy [the
phenoxy is optionally substituted by one or two groups which are the same or different and
are selected from the group consisting of a halogen atom, cyano, C;.4 alkyl, halo-Cy.¢ alkyl,
Cs.3 cycloalkyl, Cy.6 alkoxy (the Ci.¢ alkoxy is optionally substituted by one phenyl), and
halo-C,.¢ alkoxy], pyﬁdyloxy (the pyridyloxy is optionally substituted by one C g alkyl), and
phenylsulfanyl (the phenylsulfanyl is optionally substituted by one halogen atom);

in this case, preferred groups in group a6 of substituents are a halogen atom, C;.4
alkyl, halo-C, .4 alkyl, Cs.g cycloalkyl, C;4 alkoxy, and halo-C,_¢ alkoxy.
[0074] A preferred case of Y* is Cy.3 alkanediyl, with a more preferred case of Y* being
mecthanediyl;

a preferred case of R? is a hydrogen atom; and

a preferred case of R? is -COOH.
[0075] One preferred mode of the compounds of the present invention is compounds
represented by the below-mentioned formula (I-c) or pharmaceutically acceptable salts

thereof:

[0076] [Formula 6]

wherein preferred modes of Rls, Rls, and R? are as described above.

[0077] In this case, a more preferred mode is where R? is phenyl [the phenyl is substituted
by one group selected from the group consisting of phenyl (the phenyl is optionally
substituted by one group selected from the group consisting of a fluorine atom, a chlorine

atom, and trifluoromethyl), Cy.¢ alkoxy (the C, alkoxy is substituted by one Cs.4 cycloalkyl),
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and pyridyloxy (the pyridyloxy is optionally substituted by one trifluoromethyl)].
[0078] Another preferred mode of the compounds of the present invention is compounds
represented by the below-mentioned formula (I-a) or pharmaceutically acceptable salts

thereof.

[0079] [Formula 7]
OH O

wherein preferred modes of R" R!Z RE, R”, and R? are as described above.

[0080] In this case, 2 more preferred mode is where R'!, R'™2, R", and R" are all a hydrogen
atom and where R is Cs.3 cyclohexyl [the Cs.g cycloalkyl is substituted by one C¢ alkyl (the
Ci.¢ alkyl is substituted by one phenyl)] or phenyl (the phenyl is substituted by one phenoxy).
[0081] Another preferred mode of the compound of the present invention is compounds
represented by the below-mentioned formula (I-b) or pharmaceuticalty acceptable salts
thereof.

[0082] [Formula 8]
H O

O

RS
R4 N0

o

(I-b)

wherein preferred modes of R”, Ru, RB, R, and R? are as described above.
[0083] In this case, a more preferred mode is where R, R'2, R'?, and R" are all a hydrogen
atom and where R? is
phenyl {the phenyl is substituted by one group selected from the group consisting of phenyl
[the phenyl is optionally substituted by one to three groups which are the same or different

and are selected from the group consisting of carboxy, cyano, hydroxy, sulfamoyl, a halogen
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atom, Cy.¢ alkyl, halo-Cy4 alkyl, Cs.g cycloalkyl, phenyl, Cy.¢ alkoxy, halo-Cy alkbxy, Cis
alkylcarbonyl, di-C;. alkylaminocarbonyl, C;.4 alkylsulfonyl, mono-C alkylaminosulfonyl
(the C;.¢ alkyl of the mono-C.¢ alkylaminosulfonyl is optionally substituted by one hydroxy),
and di-Cy.¢ alkylaminosulfonyl], pyridy! (the pyridyl is optionally substituted by one group
selected from the group consisting of carboxy, hydroxy, amino, a halogen atom, C.¢ alkyl,
halo-C, ¢ alkyl, Cs.5 cycloalkyl, Cy.¢ alkoxy, halo-C;.¢ alkoxy, and Cy.¢ alkylsulfonyl), C,
alkoxy [the Cj.s alkoxy is substituted by one group selected from the group consisting of Cs.g
cycloalkyl (the Cs.scycloalkyl is optionally substituted by one C.¢ alkyl), phenyl (the phenyl
is optionally substituted by one group selected from the group consisting of hydroxy, a
halogen atom, Ci. alkyl, halo-C; alkyl, Ci¢ alkoxy, halo-C)_¢ alkoxy, and di-C)
alkylamino), pyridyl (the pyridyl is optionally substituted by one group selected from the
group consisting of a halogen atom and C_¢ alkyl), oxazolyl (the oxazolyl is optionally
substituted by one or two Cy alkyls), pyrazolyl (the pyrazolyl is optionally substituted by
one or two C.¢ alkyls), thiazoyl (the thiazoyl is optionally substituted by one C.¢ alkyl),
indazolyl (the indazolyl is optionally substituted by one C, alkyl), benzotriazolyl,
imidazothiazoyl, and di-C,.¢ alkylamino], halo-C . alkoxy, Cs.g cycloalkoxy, phenoxy (the
phenoxy is optionally substituted by one or two groups which are the same or different and
are selected from the group consisting of a halogen atom, Cy.¢ alkyl, halo-Cy.4 alkyl, Cy
alkoxy, and halo-Cj_galkoxy), pyridyloxy (the pyridyloxy is optionally substituted by one
group selected from the group consisting of a halogen atom, C; .4 alkyl, halo-C;.¢ alkyl, and
Cs-5 cycloalkyl), Cy.¢ alkylsulfanyl, and C, alkylsulfonyl, and may further be substituted by
one halogen atom};

pyridyl {the pyridyl is substituted by one group selected from the group consisting of C;4
alkoxy [the Cjgalkoxy is substituted by one group selected from the group consisting of C3 3
cycloalkyl (the Ci.g cycloalkyl is optionally substituted by one C,.¢ alkyl) and phenyl (the
phenyl is optionally substituted by one group selected from the group consisting of a halogen
atom and C, alkyl)], halo-C;_¢ alkoxy, pheny! (the phenyl is optionally substituted by one
group selected from the group consisting of a halogen atom, C,. alkyl, halo-C.¢ alkyl, Cs.4
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- cycloalkyl, C_s alkoxy, and halo-C, alkoxy). pyridyl, phenoxy [the phenoxy is optionally
substituted by one or two groups which are the same or different and are selected from the
group consisting of a halogen atom, cyano, Cy.¢ alkyl, halé-Cl-G alkyl, Cs.g cycloalkyl, Ci4
alkoxy (the C) alkoxy is optionally substituted by one phenyl), and halo-C .¢ alkoxy], and
pyridyloxy (the pyridyloxy is optionally substituted by one C; alkyl) and may further be
substituted by one group selected from the group consisting of a halogen atom and C; 4
alkyl}; or

pyrazinyl [the pyrazinyl is substituted by one group selected from the group consisting of C.¢
alkoxy (the Cy.¢ alkoxy is substituted by one Cj.g cycloalkyl) and phenoxy (the phenoxy is
optionally substituted by one group selected from the group consisting of a halogen atom,
Ci-s alkyl, and Cj.5 cycloalkyl)].

[0084] In the above case, an even more preferred mode is where R, R?, R®, and R are
all a hydrogen atom and where R is

phenyl [the phenyl is substituted by one group selected from the group consisting of phenoxy
(the phenoxy is optionally substituted by one or two groups which are the same or different
and are selected from the group consisting of a halogen atom, C;¢ alkyl, Ci_¢ alkoxy, and
halo-C,.¢ alkoxy) and pyridyloxy (the pyridyloxy is optionally substituted by one group
selected from the group consisting of a halogen atom, C|.¢ alkyl, halo-Cy_g alkyl, and Cs.
cycloalkyl) and may further be substituted by one halogen atom];

pyridyl {the pyridyl is substituted by one group selected from the group consisting of phenyl
(the phenyl is optionally substituted by one group selected from the group consisting of a
halogen atom, C,_¢ alkyl, halo-C,.¢ alkyl, Cs.3 cycloalkyl, Cy.¢ alkoxy, and halo-Cy.¢ alkoxy).
pyridyl, phenoxy [the phenoxy is optionally substituted by one or two groups which are the
same or different and are selected from the group consisting of a halogen atom, cyano, C.
alkyl, halo-Ci.¢ alkyl, C3.¢ cycloalkyl, Cy¢ alkoxy (the C,.¢ alkoxy is optionally substituted by
one phenyl), and halo-C,.¢ alkoxy], and pyridyloxy (the pyridyloxy is optionally substituted
by one Cy.¢ alkyl) and may further be substituted by one group selected from the group

consisting of a halogen atom and C; alkyl}; or
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pyrazinyl which is substituted by one phenoxy (the phenoxy is optionally substituted by one
group selected from the group consisting of a halogen atom, Cy.¢ alkyl, and C;.g cycloalkyl).
[0085] And other preferred modes of the compounds of the present invention are as
described below (these modes also apply to the above-mentioned formulas (I-¢), (I-a), and (I-
b)).

One preferred case of R'! is a hydrogen atom or C,4 alkyl, with a more preferred
case of R!! being a hydrogen atom or methyl.

One preferred case of R'? is a hydrogen atom or C,4 alkyl, with a more preferred
case of R'? being a hydrogen atom or methyl.

Another preferred case of R!" and R'? is where the R' and Ru, together with the
adjacent carbon atom, form Cs g cycloalkane or a 4- to 8-membered saturated heterocycle
containing an oxygen atom, with a more preferred case of R'! and R'* being where the R'!
and R'2, together with the adjacent carbon atom, form Cs.4 cycloalkane.

One preferred case of RPisa hydrogen atom, C;.4 alkyl, or halo-C4 alkyl, with a
more preferred case of RY being a hydrogen atom or methyl.

One preferred case of RMisa hydrogen atom or C;.4 alkyl, with 2 more preferred
case of R' being a hydrogen atom or methyl.

And another preferred case of R'? and R™ is where the R'® and R!, together with
the adjacent carbon atom, form Cyg cycloalkane or a 4- to 8-membered saturated heterocycle
containing an oxygen atom, with a more preferred case of R and R' being where the R'>
and R", together with the adjacent carbon atom, form Cs.g cycloalkane.

[0086] A preferred case of Y is a single bond or C,.¢ alkanediyl (one of the carbon atoms in
the Ci.¢ alkanediyl is optionally substituted by Cs.¢ cycloalkane-1,1-diyl);

a more preferred case of Y is a single bond, methanediyl, ethane-1,1-diyl, propane-
1,1-diyl, propane-2,2-diyl, cyclopropane-1,1-diyl, or ethane-1,2-diyl;

and an even more preferred case of Y is a single bond or methanediyl.

A preferred case of R? is Ci.g cycloalkyl (the Cg cycloalkyl is optionally substituted
by one group selected from the group consisting of phenyl and benzyl), pheny! (the phenyl is
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optionally substituted by one to three groups which are the same or different and are selected
from group al of substituents), naphthyl, indanyl, tetrahydronaphthyl, pyrazolyl [the
pyrazolyl is substituted by one phenyl (the phenyl is optionally substituted by one C;_; alkyl)
and may further be substituted by one C,4 alkyl], imidazolyl [the imidazolyl is substituted by
one phenyl], isoxazolyl [the isoxazolyl is substituted by one phenyl (the phenyl is optionally
substituted by one halogen atom)], oxazolyl (the oxazolyl is substituted by one phenyl and
may further be substituted by one C_4 alkyl), thiazoyl (the thiazoyl is substituted by one
phenyl), pyridyl [the pyridyl is substituted by one group selected from the group consisting of
phenyl, phenoxy (the phenoxy is optionally substituted by one group selected from the group
consisting of a halogen atom, cyano, C, alkyl, halo-C,.¢ alkyl, Cs_5 cycloalkyl, Cj¢ alkoxy,
and halo-C,_¢ alkoxy), and phenylsulfanyl (the phenylsulfanyl is optionally substituted by one
halogen atom}], pyrimidinyl (the pyrimidinyl is substituted by one group selected from the
group consisting of cyclohexyl and phenyl), benzothiophenyl, quinolyl, or
methylenedioxyphenyl (the methylenedioxyphenyl is optionally substituted by one or two
fluorine atoms);

in this case, preferred groups in group ol of substituents are
a halogen atom, C alkyl {the C,.¢ alkyl is optionally substituted by one group selected from
the group consisting of Cy_¢ cycloalkyl, phenyl, and Ci.¢ alkoxy [the C,.s alkoxy is optionally
substituted by one Cs.g cycloalkyl {the C;.3 cycloalkyl is optionally substituted by one C)¢
alkyl)]}, halo-Cy¢ alkyl, Cs ¢ cycloalkyl, phenyl (the phenyl is optionally substituted by one
to three groups which are the same or different and are selected from group o2 of
substituents), thienyl, pyrazolyl (the pyrazolyl is optionally substituted by one C; alkyl),
isoxazolyl, thiazoyl (the thiazoyl is optionally substituted by one or two C,.4 alkyls), pyridyl
(the pyridyl is optionally substituted by one group selected from the group consisting of Cy.4
alkyl, halo-C.¢ alkyl, C; alkoxy, and halo-C;_¢ alkoxy), quinolyl, C;.¢ alkoxy [the C).
alkoxy is optionally substituted by one group selected from the group consisting of Cs.g
cycloalkyl and phenyl (the phenyl is optionally substituted by one group selected from the
group consisting of a halogen a‘fom and C;.¢ alkyl)], halo-C, 4 alkoxy, Cp.6 alkenyloxy, Cs.g
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cycloalkoxy, phenoxy (the phenoxy is optionally substituted by one group sclected from the
group consisting of a halogen atom, Cy.¢ alkyl, halo-C,.4 alkyl, C\.¢ alkoxy, and halo-C;¢
alkoxy), pyridyloxy (the pyridyloxy is optionally substituted by one group selected from the
group consisting of a halogen atom, C;4 alkyl, and halo-C.4 alkyl), and C,4 alkylsulfanyl;
in this case, preferred groups in group o2 of substituents are a halogen atom, cyano,
hydroxy, Ci. alkyl, halo-C;.4 alkyl, phenyl, C;.¢ alkoxy, halo-C,¢ alkoxy, Cy.¢ alkylcarbonyl,
and di-Cy.¢ alkylaminosulfonyl.
[0087] The compounds of the present invention are ones having partially saturated,
nitrogen-containing heterocyclic structures and they may be in the form of their
pharmaceutically acceptable salts (both types are hereinafter referred to as “compounds of the
present invention™ as appropriate).
[0088] Examples of the pharmaceutically acceptable salts include acid addition salts
including mineral acid salts such as hydrochloride, hydrobromide, hydroiodide, phosphate,
sulfate, and nitrate; sulfonic acid salts such as methanesulfonate, ethanesulfonate,
benzenesulfonate, p-toluenesulfonate, and trifluoromethanesulfonate; organic acid salts such
as oxalate, tartrate, citrate, maleate, succinate, acetate, trifluoroacetate, benzoate, mandelate,
ascorbate, lactate, gluconate, and malate; amino acid salts such as glylcine salt, lysine salt,
arginine salt, ornithine salt, glutamate, and aspartate; inorganic salts such as lithium salt,
sodium salt, potassium salt, calcium salt, and magnesium salt; and salts with organic bases
such as ammonium salt, triethylamine salt, diisopropylamine salt, and cyclohexylamine salt.
The term "salt(s)" as used herein encompass hydrate salt(s).
[0089] The compounds of the present invention have an asymmetric center or asymmetric
centers in certain cases, where they give rise to a variety of optical isomers. Therefore, the
compounds of the present invention can exist as separate optical isomers (R) and (8), oras a
racemate or an (RS) mixture. In the case of compounds having two or more asymmetric
centers, they give rise to diastercomers due to their respective optical isomerisms. The
compounds of the present invention encompass mixtures that comprise all these types of

isomer in any proportions. For example, diastereomers can be separated by methods well
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known to those skilled in the art, say, fractional crystallization, and optically active forms can
be obtained by techniques in organic chemistry that are well known for this purpose. In
addition, the compounds of the present invention sometimes give rise to geometrical isomers
such as cis- and frans-forms. Further in addition, the compounds of the present invention
may have tautomerism to give rise to a variety of tautomers. The compounds of the present
invention encompass the-above mentioned isomers, as well as mixtures comprising those
isomers in any proportions.

Furthermore, if the compounds of the present invention or salts thereof form
hydrates or solvates, these are also included in the scope of the compounds of the present
invention or salts thereof.

[0090] The compounds of the present invention may be administered either independently
or together with pharmaceutically acceptable carriers or diluents.

[0091] In order to use the compounds of the present invention as medicines, they may
assume any forms, 1.¢., as a solid composition, a liquid composition, or other compositions,
with optimum forms being chosen depending on the need. The medicines of the present
invention can be produced by incorporating pharmaceutically acceptable carriers for the
compounds of the present invention. Stated specifically, commonly used excipients, fillers,
binders, disintegrants, coating agents, sugar coating agents, pH modifiers, solubilizers, or
aqueous or non-aqueous solvents, efc. may be added and commonly used pharmaceutical
formulation techniques may be applied to prepare tablets, pills, capsules, granules, dusts,
powders, liquids, emulsions, suspensions, injections, etc. Examples of the excipients and
fillers include lactose, magnesium stearate, starch, talc, gelatin, agar, pectin, gum Arabic,
olive oil, sesame oil, cocoa butter, ethylene glycol, and any other substances commonly used
as excipients or fillers.

[0092] In addition, the compounds of the present invention may be formulated in
pharmaceutical preparations by forming inclusion compounds with o, B or y-cyclodextrin or
methylated cyclodextrin, etc.

[0093] If the compounds of the present invention are used as PHD?2 inhibitors and the like,
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they may be administered either orally or non-orally as such. Alternatively, the compounds
of the present invention may be administered either orally or non-orally as ageits that
comprise them as the active ingredient. Example of non-oral administration include
intravenous, transnasal, percutaneous, subcutaneous, intramuscular, and sublingual
administrations.

[0094] The dosage of the compounds of the present invention varies with the subject of
administration, the route of administration, the disease to be treated, the symptoms, and the
like; for example, if they are to be administered orally to an adult patient presenting with
anemia, a single dosage typically ranges from 0.1 mg to 1000 mg, preferably from 1 mg to
200 mg and this dosage is desirably administered once to three times a day, or once every
two or three days.

It should be mentioned that the compounds of the present invention have properties
desirable as pharmaceutical products. A property that can be given as an example is one
that enables avoiding an excessive production of erythropoietin.

[0095] The PHD2 inhibitory effect of the compounds of the present invention can be
evaluated by known techniques such as the methods described herein under the Tests.

[0096] Hereinafter, the processes for producing the compounds of the present invention are
descn’bed in detail but are not particularly limited to the following illustrations. In addition,
the solvents to be used in reactions may be of any types that will not interfere with the
respective reactions and they are not particularly limited to the following description.,

{0097] On the following pages, the processes for producing the compounds represented by
formula (I) or (I”) — hereinafter sometimes referred to as the compound (1) or the compound
() — are described.

[0098] The compound (1) or (I") can be produced by methods known per se, for example,
Processes 1 to 10 or modifications thereof. It should also be noted that in the respective
production methods described below, the starting compounds may be used in the form of
salts and examples of such salts include the aforementioned “pharmaceutically acceptable

salts.” In addition, the target compounds may also be obtained in the form of saits and
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examples of such salts include the aforementioned “pharmaceutically acceptable salts.”
[0099] Further in addition, the obtained target compounds may be used in the next step in a
yet-to-be purified state.

{0100] Compound (I-9) that belongs to the compound (1) or (I’) of the present invention can
be produced by, for example, the following Production Process 1 or modifications thereof,

Production Process 1:-

[0101] [Formula 9]
p2
0 o 0 o
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FIF R?
{I-1) {[-3) (I-5)
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RR12 N._ R Step 1-4 Rt & Step 1-5 R"tz N. R
13 ni4
R¥R Y?._Rz R12R13R14 y2_ R R1FRpH W\RZ

(1—8) {I—8}

(I—9)

[wherein R', R'2, R1?, R™ and R? have the same meanings as defined above; R® represents a

hydrogen atom, methyl, or ethyl; Y? represents a single bond or Cy.s alkanediyl; P!, P, and P

represent commeon protective groups for carboxylic acids, as exemplified by the groups

described in Protective Groups in Organic Synthesis (3 Edition, 1999, edited by P. G. M.

Wuts and T. W. Greene), eic. and specific examples are Cy¢ alkyl, benzyl, 4-methoxybenzyl,

2-(trimethylsilyl)ethyl, etc.]
[0102] {Step 1-1]

This step is a process for producing compound (I-3) by performing a reductive

amination reaction using compound (I-1) and compound (I-2).

Reducing agents that can be used in the reaction include sodium

triacetoxyborohydride, sodium borohydride, sodium cyanoborohydride, borane-2-picoline

complex, etc.

The amount of the reducing agents to be used ranges from one to three
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equivalents, preferably from one to two equivalents, relative to one equivalent of compound
(I-1).

Solvents that can be used in the reaction include, for example, alcoholic solvents
such as methanol and ethanol; ether-based solvents such as tetrahydrofuran and dioxane;
halogenated hydrocarbon-based solvents such as methylene chloride and chloroform; .
aromatic hydrocarbon-based solvents such as toluene and xylene; and aprotic polar solvents
such as N,N-dimethyformamide.

The reaction of interest can typically be carried out at between 0°C and the reflux
temperature,

The thus obtained compound (I-3) can be isolated and purified by known
separation/purification means, such as concentrating, concentrating under reduced pressure,
re-precipitation, extraction with solvent, crystallization, chromatography, etc.

[0103] [Step 1-2]

This step is a process for producing compound (I-5) by reacting compound (I-3)
with compound (I-4) in the presence of a base.

Bases that can be used in the reaction typically include, for example, triethylamine,
pyridine, etc. The amount of the bases to be used ranges from one to five equivalents,
preferably from one to three equivalents, relative to one equivalent of compound (I-3).

Solvents that can be used in the reaction include, for example, ether-based solvents
such as tetrahydrofuran and dioxane; halogenated hydrocarbon-based solvents such as
methylene chloride and chloroform; aromatic hydrocarbon-based solvents such as toluene
and xylene; and aprotic polar solvents such as ethyl acetate and N,N-dimethyformamide.

The reaction of interest can typically be carried out at between 0°C and room
temperature.

The thus obtained compound (I-5) can be isolated and purified by known
separation/purification means, such as concentrating, concentrating under reduced pressure,
re-precipitation, extraction with solvent, crystallization, chromatography, etc.

[0104] [Step 1-3]
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This step is a process for producing compound (I-6} by cyclizing compound (I-5) in
the presence of a base.

Bases that can be used in the reaction typically include, for example, sodium
ethoxide, sodium methoxide, sodium hydride, potassium tert-butoxide, potassium carbonate,
cesium carbonate, etc. The amount of the bases to be used typically ranges from one to five
equivalents, preferably from two to three equivalents, relative to one equivalent of compound
(I-5).

Solvents that can be used in the reaction include, for example, alcoholic solvents
such as methanol, ethanel, and propanol; ether-based solvents such as tetrahydrofuran and
dioxane; halogenated hydrocarbon-based solvents such as methylene chloride and
chloroform; aromatic hydrocarbon-based solvents such as toluene and xylene; and aprotic
polar solvents such as ethyl acetate and N,N-dimethyformamide.

The reaction of interest can typically be carried out at between 0°C and the reflux
temperatare.

The thus obtained compound (I-6) can be isolated and purified by known
separation/purification means, such as concentrating, concentrating under reduced pressure,
re-precipitation, extraction with solvent, crystallization, chromatography, etc.

[0105] [Step 1-4]

This step is a process for producing compound (I-8) from compound (I-6) and
compound {I-7).

Solvents that can be used in the reaction include, for example, cther-based solvents
such as 1,2-dimethoxyethane, tetrahydrofuran, and dioxane; halogenated hydrocarbon-based
solvents such as methylene chloride and chloroform; aromatic hydrocarbon-based solvents
such as toluene and xylene; and aprotic polar solvents such as N,N-dimethyformamide.

The reaction of interest may employ a base as an additive. Examples of the base
include triethylamine, N,N-diisopropylethylamine, etc.

This reaction can typically be carried out at between room terﬁperature and the

reflux temperature.
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The thus obtained compound (I-8) can be isolated and purified by known
separation/purification means, such as concentrating, concentrating under reduced pressure,
re-precipitation, extraction with solvent, crystallization, chromatography, etc.

[0106] [Step 1-5]

This step is a process for producing compound (I-9) by deprotecting compound (I-
8).

This reaction can be carried out by, for example, the method described in Protective
Groups in Organic Synthesis (3™ Edition, 1999, edited by P. G. M. Wuts and T. W. Greene),
etc. or modifications thereof.  Specifically, if P? is tert-butyl, 4-methoxybenzyl or
trimethylsilyl, compound (}-9) can be produced using a mineral acid such as hydrochloric
acid or an organic acid such as acetic acid or trifluoroacetic acid in a solvent such as an ether-
based solvent, say, tetrahydrofuran or dioxane, a halogenated hydrocarbon-based solvent,
say, methylene chloride or chloroform, or an aromatic hydrocarbon-based solvent, say,
toluene or xylene. IfP* is benzyl or 4-methoxybenzyl, compound (I-9) can also be
produced by hydrogenolysis in a solvent such as an alcoholic solvent, say, methanol or
ethanol, an ether-based solvent, say, tetrahydrofuran or dioxane, a halogenated hydrocarbon-
based solvent, say, methylene chloride or chloroform, or an aromatic hydrocarbon-based
solvent, say, toluene or xylene in the presence of a catalyst such as palladium-carbon. If P*
is 2-(trimethylsilyl)ethyl, trimethylsilyl, or tert-butyldimethylsilyl, it is also possible to
produce compound (I-9) by treatment with potassium fluoride, tetrabutylammonium fluoride,
etc. IfP? is methyl, ethyl, or n-propyl, the solvent to be used may be an alcoholic solvent
such as méthanol or ethanol, an ether-based solvent such as tetrahydrofuran or dioxane, an
aromatic hydrocarbon-based solvent such as toluene or xylene, an aprotic polar solvent such
as acetonitrile or N,N-dimethylformamide, water, or the like; these solvents may be used in
admixture at appropriate proportions and the treatment with a base such as lithium hydroxide,
sodium hydroxide, potassium hydroxide, potassium carbonate, cesium carbonate, etc., can
also produce compound (I-9).

The reaction of interest can typically be carried out at between room temperature
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and the reflux temperature.

The thus obtained compound (1-9) can be isolated and purified by known
separation/purification means, such as concentrating, concentrating under reduced pressure,
re-precipitation, extraction with solvent, crystallization, chromatography, etc. 4
[0107] Compound (II-6) that belongs to the compound (I) or (I’) of the present invention
can be produced by, for example, the following Production Process 2 or modifications
thereof.

Production Process 2:

[0108] [Formula 10]

Q be o o O,P?
n]n O plagM C!MO’PZ o R«smfo
0 RER™ (I—1) Py NH (1-a) Py, NS0
PLO N, T RV R /Rb RITR2 | @b J—
RIRR2 Step 2-1 o Step2-2 A Step 2-3
(I—1) (I—2) (I—3)
fa) o] Q
§ o Polne P 107
HN. O HN. _.O
HO o (1=7)
= HO 0 —_— HO o
R N\(?i Step 2-4 RN - N Rb Step 2.5 RM “ i Rt
R12
RIERH In R?‘;ﬁ RM\Y«J’il in R“?;ﬂ R In
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[wherein RY, RZ, RE RM P! P2 and P? have the same meanings as defined above; R®
represents a hydrogen atom, phenyl, or benzyl; n represents an integer of 0 to 5].
[0109] [Step 2-1]

This step is a process for producing compound (II-2) from compound (I-1) and
compound (1I-1).

The reaction of interest can be carried out by a modification of the method described
in Step 1-1 of Production Process 1.

The thus obtained compound (I}-2) can be isolated and purified by known
separation/purification means, such as concentrating, concentrating under reduced pressure,

re-precipitation, extraction with solvent, crystallization, chromatography, etc.
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[0110] [Step 2-2]

This step is a process for producing compound (I1-3) from compound (1I-2) and
compound (I-4).

The reaction of interest can be carried out by a modification of the method described
in Step 1-2 of Production Process 1.

The thus obtained compound (11-3) can be isolated and purified by known
separation/purification means, such as concentrating, concentrating under reduced pressure,
re-precipitation, extraction with solvent, crystallization, chromatography, etc.

[0111] [Step 2-3]

This step .is a process for producing compound (1I-4) from compound (II-3).

The reaction of interest can be carried out by a modification of the method described
in Step 1-3 of Production Process 1.

'The thus obtained compound (II-4) can be isolated and purified by known
separation/purification means, such as concentrating, concentrating under reduced pressure,
re-precipitation, extraction with solvent, crystallization, chromatography, etc.

{0112] [Step 2-4]

This step is a process for producing compound (II-5) from compound (II-4) and
compound (I-7).

The reaction of interest can be carried out by a modification of the method described
in Step 1-4 of Production Process 1.

The thus obtained compound (II-5) can be isolated and purified by known
separation/purification means, such as concentrating, concentrating under reduced pressure,
re-precipitation, extraction with solvent, crystallization, chromatography, etc.

[0113] [Step 2-5]

This step is a process for producing compound (li-6) from compound (I1-5).

The reaction of interest can be carried out by a modification of the method described
in Step 1-5 of Production Process 1.

The thus obtained compound (II-5) can be isolated and purified by known
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separation/purification means, such as concentrating, concentrating under reduced pressure,
re-precipitation, extraction with solvent, crystallization, chromatography, etc.

[0114] Compound (III-6) that belongs to the compound (I) or (I’) of the present invention
can be produced by, for example, the following Production Process 3 or modifications
thereof.

Production Process 3:

[0115] [Formula 11]
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[wherein RY, RZ R R RZ Pl, PZ, and P° have the same meanings as defined above; L
represents a common leaving group, say, a chlorine atom, a bromine atom, an iodine atom,
methanesulfonyloxy, p-toluenesulfonyloxy, etc.; Y represents Ci.¢ alkanediyl].
[0116] [Step 3-1]
This step is a process for producing compound (III-2) by reacting compound (I-1)
with compound (1I1-1) in the presence of a base.
Bases that can be used in the reaction include, for example, sodium hydroxide,
potassium tert-butoxide, triethylamine, pyridine, cesium carbonate, potassium carbonate,
* sodium carbonate, sodium hydrogencarbonate, etc. The amount of the bases to be used
ranges from one to three equivalents relative to one equivalent of compound (I-1).
Solvents that can be used in the reaction include, for example, alcoholic solvents

such as methanol and ethanol; ether-based solvents such as tetrahydrofuran and dioxane;
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halogenated hydrocarbon-based soivents such as methylene chlorilde and chloroform,;
aromatic hydrocarbon-based solvents such as toluene and xylene; and aprotic polar solvents
such as acetonitrile and N,N-dimethyformamide.

The reaction of interest can typically be carried out at between 0°C and the reflux
temperature.

The thus obtained compound (1II-2) can be isolated and purified by known
separation/purification means, such as concentrating, concentrating under reduced pressure,
re-precipitation, extraction with solvent, crystallization, chromatography, etc.

[0117] [Step 3-2]

This step is a process for producing compound (II1-3) from compound (I11-2) and
compound (I-4).

The reaction of interest can be carried out by a modification of the method described
in Step 1-2 of Production Process 1.

The thus obtained compound (III-3) can be isolated and purified by known
separation/purification means, such as concentrating, concentrating under reduced pressure, -
re-precipitation, extraction with solvent, crystallization, chromatography, etc.

[0118] [Step 3-3]

This step is a process for producing compound (II1-4) from compound (III-3).

The reaction of interest can be carried out by a modification of the method described
in Step 1-3 of Production Process 1.

The thus obtained compound (II1-4) can be isolated and purified by known
separation/purification means, such as concentrating, concentrating under reduced pressure,
re-precipitation, extraction with solvent, crystallization, chromatography, etc.

[0119] [Step 3-4]

This step is a process for producing compound (III-5) from compound (I111-4) and
compound (I-7).

The reaction of interest can be carried out by a modification of the method described

in Step 1-4 of Production Process 1.
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The thus obtained ¢compound (I1I-5)} can be isolated and purified by known
separation/purification means, such as concentrating, concentrating under reduced pressure,
re-precipitation, extraction with solvent, crystallization, chromatography, etc.

[0120] [Step 3-5] .

This step is a process for producing compound (III-6) from compound (III-5).

The reaction of interest can be carried out by a modification of the method described
in Step 1-5 of Production Process 1.

The thus obtained compound (II1-6) can be isolated and purified by known
separation/purification means, such as concentrating, concentrating under reduced pressure,
re-precipitation, extraction with solvent, crystallization, chromatography, etc.

{0121] Compound (IV-7) that belongs to the compound (I) or (I’) of the present invention
can be produced by, for example, the following Production Process 4 or modifications
thereof.
Production Process 4:
[0122] [Formula 12]
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[wherein RY, RB, R R? P! P? and P? have the same meanings as defined above; Y!
represents a single bond or Cy. alkanediyl (one of the carbon atoms in the C;_¢ alkanediyl is
optionally substituted by Cs.¢ cycloalkane-1,1-diyl)}.

[0123] ([Step 4-1]
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This step is a process for producing compound (IV-3) by reacting compound (IV-1)
with compound (IV-2).

Solvents that can be used in the reaction include alcoholic solvents such as methanol
and ethanol; ether-based solvents such as tetrahydrofuran and dioxane; halogenated
hydrocarbon-based solvents such as methylene chloride and chloroform; aromatic
hydrocarbon-based solvents such as toluene and xylene; aprotic polar solvents such as
acetonitrile and N,N-dimethyformamide; water, etc; these solvents may be used in admixture
at appropriate proportions.

In the reaction of interest, a base or an acid may be used as an additive. Examples
of the base include sodium hydride, potassium tert-butoxide, triethylamine, pyridine, cesium
carbonate, potassium carbonate, sodium carbonate, sodium hydrogencarbonate, ete.
Examples of the acid include acetic acid, hydrochloric acid, sulfuric acid, ete.

The reaction of interest can typically be carried out at between 0°C and the reflux
temperature; it may even be carried out under irradiation with microwaves.

The thus obtained compound (IV-3) can be isolated and purified by known
separation/purification means, such as concentrating, concentrating under reduced pressure,
re-precipitation, extraction with solvent, crystallization, chromatography, etc.

[0124] [Step 4-2]

This step is a process for producing compound (IV-4) from compound (IV-3) and
compound (I-4).

The reaction of interest may be carried out by a modification of the method
described in Step 1-2 of Production Process 1.

The thus obtained compound (IV-4) can be isolated and purified by known
separation/purification means, such as concentrating, concentrating under reduced pressure,
re-precipitation, extraction with solvent, crystallization, chromatography, etc.

[0125] [Step 4-3]
This step is a process for producing compound (IV-5) from compound (IV-4).

The reaction of interest may be carried out by a modification of the method
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described in Step 1-3 of Production Process 1.

The thus obiained compound (IV-5) can be isolated and purified by known
separation/purification means, such as concentrating, concentrating under reduced pressure,
re-precipitation, extraction with solvent, crystallization, chromatography, etc.

[0126] [Step 4-4]

This step is a process for producing compound (IV-6) from compound (IV-5) and
compound (I-7).

The reaction of interest may be carried out by a modification of the method
described in Step 1-4 of Production Process 1.

The thus obtained compound (IV-6) can be isolated and purified by known
separation/purification means, such as concentrating, concentrating under reduced pressure,
re-precipitation, extraction with solvent, crystallization, chromatography, etc.

[0127] [Step 4-5]

This step is a process for producing compound (IV-7) ffom compound (IV-6).

The reaction of interest may be carried out by a modification of the method
described in Step 1-5 of Production Process 1.

The thus obtained compound (IV-7) can be isolated and purified by known
separation/purification means, such as concentrating, concentrating under reduced pressure,
re-precipitation, extraction with solvent, crystallization, chromatography, etc.

[0128] Compound (V-4) that belongs to the compound (I) or (I") of the present invention
can be produced by, for example, the following Production Process 5 or modifications
thereof.

Production Process 5:

[0129]
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[Formula 13]
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[wherein RY R1Z RB, R, Y', and P? have the same meanings as defined above; ring A
represents phenyl (the pheny! is optionally substituted by one to four groups which are the
same or different and are selected from the group consisting of a halqgen atom, Cj.g alkyl,
halo-C,.¢ alkyl, Cs.5 cycloalkyl, C. alkoxy, halo-C, ¢ alkoxy, and C;_5 cycloalkoxy) or
pyridyl (the pyridyl is optionally substituted by one to three groups which are the same or
different and are selected from the group consisting of a halogen atom, Cy.¢ alkyl, Ci.6
alkoxy, and halo-C,.¢ alkoxy); L? represents a common leaving group, say, a fluorine atom, a
chlorine atom, a bromine atom, an iodine atom, trifluoromethanesulfonyloxy, etc.; M[-R’:
represents a metal-containing organometallic compound, wherein M' represents boronic acid,
a boronic acid ester, magnesium bromide, magnesium chloride, etc. and R° represents Ci.¢
alkyl, halo-C;.¢ alkyl, Cs.5 cycloalkyl, phenyl (the phenyl is optionally substituted by one to
three groups which are the same or different and are selected from group a2 of substituents),
thienyl, pyrazolyl (the pyrazolyl is optionally substituted by one C;_¢ alkyl), isoxazolyl,
thiazoyl (the thiazoyl is optionally substituted by one or two Cj.¢ alkyls), pyridyl (the pyridyl
is optionally substituted by one group selected from the group consisting of C; alkyl, halo-
Ci.¢ alkyl, Cy.¢ alkoxy, and halo-C 6 alkoxy), quinolyl, etc.; compound (V-1) can be
produced by implementing the procedures of the steps in Production Processes 1 to 4].
[0130] [Step 5-1]

This step is a process for producing compound (V-3) by performing a coupling
reaction using compound (V-1) and organometallic compound (V-2).

If M! is boronic acid or a boronic acid ester, the reaction of interest is the so-called

Suzuki-Miyaura coupling reaction and can be carried out by documented processes
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(Tetrahedron Letters, 1979, 20, 3437-3440; Chemical reviews, 1995, 95, 2457-2483) or
modifications thereof in the presence of a palladium catalyst and a base. IfM' is a Grignard
reagent such as magnesium bromide or magnesium chloride, compound (V-3) can be
produced in the presence of a palladium catalyst.

In this case, a metallic reagent such as indium chloride may be added as appropriate.
The amount of compound (V-2) to be used in the step under consideration ranges from one to
five equivalents, preferably from one to three equivalents, relative to one equivalent of
compound (V-1).

Palladium catalysts that may be used in the coupling reaction include those which
are known to skilled artisans, as exemplified by tetrakis(triphenylphosphine)palladium(0),
bis(dibenzylideneacetone)palladium(0), bis(tri-tert-butylphosphine)palladium(0),
bis(triphenylphosphine)palladium(II) dichloride, bis(triphenylphosphine)palladium(IT)
acetate and [1,17-bis(diphenylphosphino)ferrocene]palladium(Il) dichloride dichloromethane
complex (1:1), etc.  If desired, a palladium(0) catalyst, as generated in the system using
palladium(II) acetate and a phosphine reagent such as triphenylphosphine or tri(2-
methylphenyl)phosphine in the presence of a base, may be used for the reaction. The
amount of the palladium catalyst to be used typically varies from 0.01 to 0.5 equivalents,
preferably from 0.05 to 0.3 equivalents, relative to one equivalent of compound (V-1).

Bases that can be used include potassium carbonate, cesium carbonate, sodium
carbonate, sodium hydrogencarbonate, tripotassium phosphate, potassium fluoride, cesium
fluoride, triethylamine, etc. The amount of the bases to be used typically varies from one to
five equivalents, preferably from one to three equivalents, relative to one equivalent of
compound (V-1).

Solvents that can be used in the reaction include alcoholic solvents such as
methanol, ethanol, and ethylene glycol; ether-based solvents such as tetrahydrofuran,
dioxane, and 1,2-dimethoxyethane; aromatic hydrocarbon-based solvents such as toluene and
xylene; aprotic polar solvents such as acetonitrile and N,N-dimethyformamide; water, etc;

these solvents may be used in admixture at appropriate proportions.
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In the reaction of interest, a copper compound may be used as an additive.
Examples of the copper compound include copper(I) iodide, copper(Il} acetate, etc.

The reaction of interest can typically be carried out at between room temperature
and 180°C; it may even be carried out under irradiation with microwaves.

The thus obtained compound (V-3) can be isolated and purified by known
separation/purification means, such as concentrating, concentrating under reduced pressure,
re-precipitation, extraction with solvent, crystallization, chromatography, etc.

[0131] [Step 5-2]

This step is a process for producing compound (V-4) from compound (V-3).

The reaction of interest can be carried out by a modification of the method described
in Step 1-5 of Production Process 1.

The thus obtained compound (V-4) can be isolated and purified by known
separation/purification means, such as concentrating, concentrating under reduced pressure,
re-precipitation, extraction with solvent, crystallization, chromatography, etc.

[0132] Compound (VI-2) that belongs to the compound (I) or (I) of the present invention
can be produced by, for example, the following Production Process 6 or modifications
thereof.

Production Process 6:

[0133] [Formula 14]

O o]
HOJH M1_Rc HOJH
HN. O (V—2) HN. O
———
HO. = O Step 6-1 HO =~ C
11 11
RR12 Nys Rth Moy
R# R1.4 R13 R‘M
L2 R
(VI—1) (i—2)

{wherein R R"2 R RY Y], ring A, Lz, M], and R° have the same meanings as defined
above, and compound (VI-1) can be produced by implementing the procedures of the steps in
Production Processes 1 to 4].

[0134] [Step 6-1]
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This step is a process for producing compound (VI-2) from compound (VI-1) and
organometallic compound (V-2).

The reaction of interest can be carried out by a modification of the method described
in Step 5-1 of Production Process 5.

The thus obtained compound (VI-2) can be isolated and purified by known
separation/purification means, such as concentrating, concentrating under reduced pressure,
re-precipitation, extraction with solvent, crystallization, chromatography, etc.

[0135] Compound (VII-6) that belongs to the compound (I') of the present invention can be
produced by, for example, the following Production Process 7 or modifications thereof.
Production Process 7:

[0136] [Formula 15]

@] R o Q 0. o
R 2 ~
s A p oyor
0 (1-2) Q u (1—4) o
Pko NH, PLO&N R® PL o Jj\(N R®
Ri5R16 Step 7_] RISRG YERz Step 7_2 RISRYS y2 R Step 7_3
(Mm~1> (VI-2) (vi—3)
Q Q
p2 o] P JK‘ J\
. 5 0 HO
00 P‘OJJ\’NHZ HN._O HN.__O
HOw =0 (L—-7 MO A O HO%O
RY¥3—N 15 15
R N R N
Q6 Y\zr-r-za Step 7-4 e E__R, Step 7-5 6 };Ra
\RZ Y\Rz Y\R2
(—4) (~5) (VI—6)

[wherein R, R R R% Y% P, Pz, and P have the same meanings as defined abovel].
[0137] [Step 7-1]

This step is a process for producing compound (VI1I-2) from compound (VII-1) and
compound (I-2).

The reaction of interest can be carried out by a modification of the method described
in Step 1-1 of Production Process 1.

The thus obtained compound (VII-2) can be isolated and purified by known

separation/purification means, such as concentrating, concentrating under reduced pressure,
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re-precipitation, extraction with solvent, crystallization, chromatography, etc.
[0138] {Step 7-2]

This step is & process for producing compound (ViI-3) from compound (VII-2) and
compound (I-4).

The reaction of interest can be carried out by a modification of the method described
m Stepl-2 of Production Process 1.

The thus obtained compound (VII-3) can be isolated and purified by known
separation/purification means, such as concentrating, concentrating under reduced pressure,
re-precipitation, extraction with solvent, crystallization, chromatography, etc.

[0139] [Step 7-3]

This step is a process for producing compound (VII-4) from compound (VII-3).

The reaction of interest can be carried out by a modification of the method described
in Step 1-3 of Production Process 1.

The thus obtained compound (V1I-4) can be isolated and purified by known
separation/purification means, such as concentrating, concentrating under reduced pressure,
re-precipitation, extraction with solvent, crystallization, chromatography, etc.

[0140] [Step 7-4]

This step is a process for producing compound (VII-5) from compound (V1I-4) and
compound (1-7).

The reaction of interest can be carried out by a modification of the method described
in Step 1-4 of Production Process 1.

The thus obtained compound (VII-5) can be isolated and purified by known
separation/purification means, such as concentrating, concentrating under reduced pressure,
re-precipitation, extraction with solvent, crystallization, chromatography, etc.

[0141] [Step 7-5]
This step is a process for producing compound (VII-6) from compound (VII-53).
The reaction of interest can be carried out by a modification of the method described

in Step 1-5 of Production Process 1.
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The thus obtained compound (VII-6) can be isolated and purified by known
separation/purification means, such as concentrating, concentrating under reduced pressure,
re-precipitation, extraction with solvent, crystallization, chromatography, etc.

[0142] Compound (VIII-4) that belongs to the compound (I") of the present invention can
be produced by, for example, the following Production Process 8 or modifications thereof.
Production Process 8:

[0143]

Formula 16]

.9 om-1) © 9
P\O N Ra P\ N Ra
RPRy2_, Step 8-1 RIZR16 y2 ~ Step 8-2
(—-2) (VliI—2)
o O
P{OJJ\ Ho,k'
HN.__.O HN__.O
HO%O HO%O
Ri53—N . R8N
R H—R? Step 8-3 R R
¥2 %
R? R?
(MI—3) (VX—a)

[wherein R, Rw, R* R2, Y2, P!, and P? have the same meanings as defined above].
[0144] [Step 8-1]

This step is a process for producing compound (VIII-2) by performing a
condensation reaction using compound (VII-2) and compound (VIII-1).

Reagents that can be used in the condensation reaction include the combination of 1-‘
(3-dimethylaminopropyl)-3-ethylcarbodiimide and 1-hydroxybenzotriazole, as well as 1,1°-
carbonyldiimidazole, propylphosphonic acid anhydride (cyclic trimer), etc. The amount of
the condensation agent to be used varies from one to three equivalents, preferably from one
to two equivalents, relative to one equivalent of compound (VII-2).

In the reaction of interest, a base can be used as an additive. Examples of the base
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include triethylamine and so forth.

Solvents that can be used in the reaction include, for example, alcoholic solvents
such as methanol and ethanol; ether-based solvents such as tetrahydrofuran and dioxane;
halogenated hydrocarbon-based solvents such as methylene chloride and chloroform;
aromatic hydrocarbon-based solvents such as toluene and xylene; and aprotic polar solvents

-such as N,N-dimethyformamide.

The reaction of interest can typically be carried out at between 0°C and the reflux
temperature.

The thus obtained compound (VIII-2) can be 1solated and purified by known
separation/purification means, such as concentrating, concentrating under reduced pressure,
re-precipitation, extraction with solvent, crystallization, chromatography, etc.

[0145] [Step 8-2]

This step is a process for producing compound (VIII-3) from compound (VIII-2).

The reaction of interest can be carried out by a modification of the method described
in Step 1-3 of Production Process 1.

The thus obtained compound (VIII-3) can be 1solated and purified by known
separation/purification means, such as concentrating, concentrating under reduced pressure,
re-precipitation, extraction with solvent, crystallization, chromatography, etc.

[0146] [Step 8-3]

This step is a process for producing compound (VIII-4) from compound (VIII-3).

The reaction of interest can be carried out by a modification of the method described
in Step 1-5 of Production Process 1.

The thus obtained compound (VIII-4) can be isolated and purified by known
separation/purification means, such as concentrating, concentrating under reduced pressure,
re-precipitation, extraction with solvent, crystallization, chromatography, etc.

[0147] - Compound (IX-4) that belongs to the compound (I} or (I} of the present invention
can be produced by, for example, the following Production Process 9 or modifications

thereof.
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Production Process 9:

[0148] [Formula 17]

o O O
HN P
ro Ay o Y

O Ri2pH o O RBRM" Q
"o NH () Plo N0
T RIZ v 11 R12 1
RUR TR Step 9-1 R YR Step 9-2
(IK—1) {X—-2)
O ]
P
OJH HO/U\I
HN._.O HN. O
HO._\ .0 HO._ -0
RSNyt Step 9-3 RO Nyt
R R13 R"r‘-\‘z RI3 R14R2
(X—3) (—4)

[wherein RY R%Z RB RY R Y!, P!, and P? have the same meanings as defined above, and
compound (IX-1) can be produced by implementing the procedures of Production Processes
1 to 4].

[0149] [Step 9-1]

This step is a process for producing compound (IX-2) by performing a condensation
reaction using compound (IX-1) and compound (VIII-1}.

The reaction of interest can be carried out by a modification of the method described
in Step 8-1 of Production Process 8.

The thus obtained compound (IX-2) can be isolated and purified by known
separation/purification means, such as concentrating, concentrating under reduced pressure,
re-precipitation, extraction with solvent, crystailization, chromatography, etc.

[0150] [Step 9-2]

This step is a process for producing compound (IX-3) from compound (IX-2).

The reaction of interest can be carried out by a modification of the method described
in Step 1-3 of Production Process 1.

The thus obtained compound (IX-3) can be isolated and purified by known
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separation/purification means, such as concentrating, concentrating under reduced pressure,
re-precipitation, extraction with solvent, crystallization, chromatography, etc.
[0151] [Step 9-3]

This step is a process for producing compound (IX-4) from compound (IX-3).

The reaction of interest can be carried out by a modification of the method described
in Step 1-5 of Production Process 1.

The thus obtained compound (IX-4) can be isolated and purified by known
separation/purification means, such as concentrating, concentrating under reduced pressure,
re-precipitation, extraction with solvent,I crystallization, chromatography, etc.

[0152] Compound (X-4) that belongs to the compound (I*) of the present invention can be
produced by, for example, the following Production Process 10 or modifications thereof,
Production Process 10:

[0153] [Formula 18]

2.5 °
2 3 _NH 3\
z o Pao v "o |8 HO)L\I"‘
o (X—2) Ra,N O Ra,N O
HO —
= HC o HO 8]
"l Step 10-1 Z Step 10-2 Z
R12 ‘Y1 R‘H N‘y1 R N“y1
R¥RY p2 R12R‘3 R4 ;'22 R12R1:s R4 él’
(X-1) (X—-3) A{X—-4)

[wherein R, RIZ, Rl?’, R™ R%L R?, Y, Y* P2 and P? have the same meanings as defined
above, and compound (X-1) can be produced by implementing the procedures of Production
Processes 1 to 4].
[0154] ([Step 10-1]

This step is a process for producing compound (X-3) from compound (X-1) and
compound (X-2).

The reaction of interest can be carried out by a modification of the method described
in Step 1-4 of Production Process I.

The thus obtained compound (X-3) can be isolated and purified by known

separation/purification means, such as concentrating, concentrating under reduced pressure,
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re-precipitation, extraction with solvent, crystallization, chromatography, etc.
[0155] {Step 10-2]

This step is a process for producing compound (X-4) from compound (X-3).

The reaction of interest can be carried out by a modification of the method described
in Step 1-5 of Production Process 1.

The thus obtained compound (X-4) can be isolated and purified by known
separation/purification means, such as concentrating, concentrating under reduced pressure,
re-precipitation, extraction with solvent, crystallization, chromatography, etc.

EXAMPLES

[0156] The present invention is described in greater detail by means of the following
Reference Examples, Working Examples, and Tests but it should be understood that these are
by no means intended to lumit the present invention and may be changed to the extent that
will not depart from the scope of the present invention.

[0157] The abbreviations used herein denote the following meanings.

s: singlet

d: doublet

t: triplet

g: quartet

quin: quintet

sept: septet

dd: double doublet

dt: double triplet

td: triplet doublet

m: multiplet

br: broad

J: coupling constant

Hz: Hertz

CHLOROTFORM-d: deuterated chloroform
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DMSO-dg: deuterated dimethyl sulfoxide

METHANOL-d,: deuterated methanol

[0158] Proton nuclear magnetic resonance (' H-NMR) spectrometry was implemented by
the following Fourier transform NMR spectrometers.

200 MHz: Gemini 2000 (Agilent Technologies)

300 MHz: Inova 300 (Agilent Technologies)

600 MHz: INM-ECA 600 (JEOL)

For analysis, ACD/SpecManager ver. 12.01 (product name), ACD/Spectrus
Processor™™, etc. were used.  Very mild peaks derived from the protons of a hydroxy group,
an amino group and other species are not reported.

[0159] Mass spectrometry (MS) was implemented by the following spectrometers.
Platform LC (Waters)

LCMS-2010EV (Shimadzu)

LCMS-IT-TOF (Shimadzu)

GCT (Micromass)

Agilent 6130 (Agilent)

LCQ Deca XP (ThermoFisher Scientific)

The ionization technique used was ESI (electrospray ionization), EI (electron
ionization), or dual ioni_zation employing ESI and APCI (atmospheric pressure chemical
ionization). Found data are reported. Molecular ion peaks are usually observed but in the
case of compounds having a hydroxy group (-OH), fragment peaks are sometimes observed
with HO eliminated. In the case of salts, molecular ion peaks or fragment ion peaks of
their free forms are usually observed,

[0160] Purification by preparative high-performance liquid chromatography (preparative

HPLC) was conducted under the following conditions. It should, however, be noted that in
the case of compounds having basic functional groups, neutralization or other operations for
obtaiming their free forms may have to be performed when trifluoroacetic acid is used in the

HPLC operation.
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Apparatus: Gilson’s preparative HPLC system

Column: Waters’ SunFire™ Prep C18 OBD™ (5 um, 30 x 50 mm)

Flow rate: 40 mL/min; Detection method: UV 254 nm

Solvent: Solution A, 0.1% trifluoroacetic acid containing water; Solution B-, 0.1%
trifluoroacetic acid containing acetonitrile

Gradient: 0 min (Solution A/Solution B = 90/10), 2 min (Solution A/Solution B = 90/10),
12 min (Solution A/Selution B = 20/80), 13.5 min (Solution A/Solution B = 5/95), 15 min
{Solution A/Solution B = 5/95)

[0161] Analysis by optical high-performance liquid chromatography (optical HPLC) was
conducted under the following conditions.

Apparatus: Agilent 1100 (product of Agiient)

Column: DAICEL’s CHIRALCEL OD-H (5 um, 4.6 x 250 mm)

Flow rate: 0.5 mL/min; Detection method: UV 254 nm

Solvent: 0.1% trifluoroacetic acid containing acetonitrile

[0162] Purification by optical preparative high-performance liquid chromatography {(optical
preparative HPLC) was conducted under the following conditions.

Apparatus: Gilson’s preparative HPLC system

Column: DAICEL’s CHIRALCEL OD (10 pm, 20 x 250 mm)

Flow rate: 5 mL/min; Detection method: UV 254 nm

Solvent: 0.1% trifluoroacetic acid containing acetonitrile

[0163] For X-ray crystallography, XR-AXIS RAPID II (Rigaku) was used.

[0164] The optical purity of optically active forms was evaluated in terms of percent
enantiomeric excess (%ee). This parameter was calculated from the following equation
using the data obtained by optical HPLC.

{For (R)-form}

Percent enantiomeric excess (%oee) = 100 x [(R) - ()] / [(R) + (S)]

[wherein (R) and (S) represent the absolute configurations of the respective enantiomers, as

well as their peak areas in optical high-performance liquid chromatography (HPLC)].
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Percent enantiomeric excess was similarly determined for the (S)-form.
The phase separator used was Biotage’s [SOLUTE (registered trademark) Phase
Separator.
[0165] The microwave reactor was Biotage’s Initiator.
[0166] Compound names were assigned by means of ACD/Name (ACD/Labs 12,01,
Advanced Chemistry Development Inc.)
[0167] Elernental analysis was conducted with the following apparatuses.
240011 (Perkin Elmer)
vario MICRO cube (elementar)
MT-6 (Yanaco Analytical Instruments Inc.)
f0168] Ion chromatographic analysis was conducted with the following apparatuses.
DX500 (Dionex)
XS100 (Mitsubishi Chemical Corporation}
ICS3000 (Dionex)
[0169] Meiting points were measured with the following apparatus.
MP-J3 (Yanaco Instrument Development Laboratory) ‘
[0170] In the tables given in the Reference Examples and Working Examples, salt
information is left blank for some compounds, indicating that they were obtained in the form
of free forms.
Reference Example 1-1
Methyl (4-aminotetrahydro-2H-pyran-4-yl)acetate hydrochloride

[0171] [Formula 19]
MeO. .O

(1) Synthesis of methyl tetrahydro-4H-pyran-4-ylidene acetate
[0172]
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[Formula 20]

To a solution of tetrahydro-4H-pyran-4-one (10.0 g) in toluene (200 mL), methyl
(triphenylphosphoranylidene)acetate was added at room temperature.  After stirring at
100°C for 15 hours, the mixture was cooled to room temperature.  After concentrating under
reduced pressure, ethyl acetate (200 mL) and n-hexane (200 mL) were added. After
removing the precipitate by filtration, the filtrate was concentrated under reduced pressure.
The resulting residue was purified by silica gel column chromatoé:raphy (n-hexane:ethyl
acetate = 95:5-50:50) to give methyl tetrahydro-4H-pyran-4-ylidene acetate as a colorless oil
(13.9 g). |
"H NMR (300 MHz, CHLOROFORM-d) 8 ppm 2.30 - 2.37 (m, 2 H) 2.95 - 3.05 (m, 2 H)
3.70 (s,3 H) 3.71 - 3.81 (m, 4 H) 5.69 (s, 1 H).

MS ESVAPCI Dual posi: 157[M+H]", 179[M-+Na]".
(2) Synthesis of methyl (4-aminotetrahydro-2H-pyran-4-yhacetate

[0173] [Formula 21}
MeQ. .O

An 8 mol/L. ammonia-methanol solution (100 mL) of the compound (13.6 g)
obtained in step (1) above was stirred in a sealed tube at 90°C for 4 days. After being
cooled to room temperature, the mixture was concentrated under reduced pressure. The
resulting residue was purified by silica gel column chromatography (chlorofonn:rﬁethanol =
100:0-90:10) to give methyl (4-aminotetrahydro-2H-pyran-4-yl)acetate as a yellow oil (7.09
g)

'"H NMR (300 MHz, CHLOROFORM-d) & ppm 1.44 - 1.56 (m, 2 H) 1.64 - 1.79 (m, 2 H)
 2.45(s,2H) 3.63-3.86 (m, 7H).
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MS ESI/APCI Dual posi: 174[M+H]", 196]M+Na]".
(3) Synthesis of the titled compound

To an ethyl acetate solution (100 mL) of the compound (7.09 g) in step (2) above, a
4 mol/L hydrogen chioride-ethyl acetate solution (10.2 mL) was added; Thereafter, n-
hexane was added and the mixture was stirred at room temperature for 5 minutes. The
precipitate was recovered by filtration to give the titled compound as a colorless solid
(5.72 g).
'H NMR (300 MHz, DMSO-ds) 6 ppm 1.76 - 1.85 (m, 4 H) 2.90 (s, 2 H) 3.49 - 3.61 (m, 2 H)
3.63-3.68 (m,3 H)3.70-3.83 (m, 2 H) 8.35 (br. 5., 3 H).
MS ESVAPCI Dual posi: 174[M+H]".
Reference Example 1-2
tert-Butyl 4-amino-4-(2-methoxy-2-oxoethyl)piperidine-1-carboxylate
[017423 [Formula 22]

o

NH>.

Instead of tetrahydro-4H-pyran-4-one, 1-(tert-butoxycarbonyl)-4-piperidone (5.00 g)
was used and freated by the same techniques as in Reference Example 1-1(1) and (2) to give
the titled compound as a colorless solid (4.65 g).

'H NMR (600 MHz, CHLOROFORM-d) & ppm 1.45 (s, 9 H) 1.49 - 1.52 (m, 2 H) 1.53 - 1.60
(m,2H)2.41 (5,2 H)3.28 - 3.35 (m, 2 H) 3.58 - 3.68 (m, 2 H) 3.69 (s, 3 H).

MS ESI/APCI Dual posi: 273[M-+H]".

Reference Example 1-3

tert-Butyl 3-amino-3-(2-methoxy-2-oxoethyl)azetidine-1-carboxylate
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[Formula 23]
0.0

N
O'A\Ok

(1) Synthesis of tert-butyl 3-(2-methoxy-2-oxoethylidene)azetidine-1-carboxylate
[0175] [Formula 24]
9]

Instead of tetrahydro-4H-pyran-4-one, 1-(tert-butoxycarbonyl)-4-azetidinone
(4.90 g) was used and treated by the same technique as in Reference Example 1-1(1) to give
tert-butyl 3-(2-methoxy-2-oxoethylidene)azetidine-1-carboxylate as a colorless oil (6.21 g).
"H NMR (200 MHz, DMSO-dg) 8 ppm 1.38 - 1.41 (m, 9 H) 3.61 - 3.67 (m, 3 1) 4.52 - 4.60
(m, 2 H) 4.66 -4.73 (m, 2 H) 5.84 - 5.93 (m, 1 H)
MS ESIVAPCI Dual nega: 226[M-HJ".
(2) Synthesis of the titled compound

To a solution in ethanol (60 mL) of the compound (6.04 g) obtained in step (1)
above, a solution of 28% ammonia in water was added and the mixture was stirred at 80°C
for 9 hours. After being cooled to room temperature, the reaction mixture was concentrated
under reduced pressure to give the titled compound as a crude product (8.14 g). The titled
compound was used in the next reaction as it remained the crude product.
Reference Example 2-1
Methyl (1-aminocyclobutylacetate

[0176] {[Formula 25]
MeO, O

NH,

(1) Synthesis of 1-azaspiro[3.3|heptan-2-one
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[0177] [Formula 26}
0,

- To a solution of methylenecyclobutane (2.35 g) in diethyl ether (34.9 mL),
chlorosulfonyl isocyanate (4.88 g) was slowly added under cooling with ice and the mixture
was stirred at room temperature for 30 minutes.  After successively adding a solution of
20% sodium thiosulfate in water (43.0 mL) and a solution of 10% potassium hydroxide in
water (43.0 mL) at 0°C, the mixture was stirred at that temperature for 2 hours. Following
the confirmation that the interior of the reaction system was strongly basic, the mixture was
extracted with diethyl ether nine times. The combined organic layers were dried over
anhydrous magnesium sulfate and the desiccant was removed by filtration.  The filtrate was
concentrated under reduced pressure to give 1-azaspiro[3.3Jheptan-2-one as a yellow oil
(2.71 g).

'"H NMR (300 MHz, CHLOROFORM-d) 8 ppm 1.63 - 1.82 (m, 2 H) 2.17 - 2.45 (m, 4 H)
2.96 - 2.99 (m, 2 H) 5.90 - 6.56 (m, 1 H).
MS ESI posi: 112[M+H}, 134[M-+Na]".
(2) Synthesis of the titled compoumnd

To a solution in methanol (60.0 mL) of the compound (2.67 g) obtained in step (1)
above, conc. sulfuric acid was added slowly. After refluxing for an hour, the mixture was
cooled to room temperature,  After concentrating the mixture under reduced pressure, ethyl
acetate was added and the mixture was extracted with 1 mol/L hydrochloric acid twice. To
the combined aqueous layers, potassium carbonate was added at 0°C until pH > 10. After
ten extractions with ethyl acetate, the combined organic layers were dried over added
anhydrous magnesium sulfate. After removing the desiccant by filtration, the filtrate was
concentrated under reduced pressure to give the titled compound as a pale yellow oil (2.82 g).
'"H NMR (300 MHz, CHLOROFORM-d) & ppm 1.59 - 1.99 (m, 4 H) 2.03 - 2.16 (m, 2 H)
2.61 (5,2 H) 3.69 (s, 3 H).
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MS ESI posi: 144[M+H]", 166]M+Na]".
Reference Example 2-2
Methyl 3-amino-2,2,3-trimethylbutanoate hydrochloride

f0178] [Formula 27]
MeO. O Hel

%iN Hz

(1) Synthesis of 3,3,4,4-tetramethylazetidin-2-one
[0179] [Formula 28]
O

%*{m

To a solution of 2,3-dimethyl-2-butene (5.76 g) in toluene (46.0 mL), chlorosulfonyl
isocyanate (5.91 mL) was added at 0°C.  After being stirred at that temperature for 10
minutes, the mixture was brought to room temperature.  After being stirred for 45 minutes,
the mixture was diluted with added toluene (69.0 mL). To a mixture of a solution of 25%
sodium hydroxide in water (49.1 mL) and benzyltriethylammonium chloride (99.0 mg), the
reaction mixture was added over a period of one hour. The resulting mixture was added
dropwise to a solution of 25% sodium hydroxide in water and the mixture was stirred at 50°C
for an hour. After being cooled to room temperature, the mixture was extracted with
toluene twice. The combined organic layers were washed with saturated brine and dried
over added anhydrous magnesium sulfate. The desiccant was removed by filtration and the
filtrate was concentrated under reduced pressure. The resulting residue was recrystaliized
with toluene to give 3,3,4,4-tetramethylazetidin-2-one as a colorless solid (5.52 g).

'H NMR (300 MHz, CHLOROFORM-d) & ppm 1.22 (s, 6 H) 1.33 (s, 6 H) 5.79 (br. s, 1 H).
MS ESI/APCI Dual posi: 128[M+H]", 150[M+Naj".
MS ESI/APCI Dual nega: 126[M-H]J".
(2) Synthesis of the titled compound
To the compound (5.52 g) obtained in step (1) above, a 2 mol/L hydrogen chloride-

methanol solution (40.0 mL} was added and the mixture was refluxed for 5 hows. Further,
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a 2 mol/L hydrogen chloride-methanol solution (20.0 mL) was added and the mixture was
refluxed for 6 hours. After cooling to room temperature, toluene (40.0 mL) was added and
the mixture was concentrated under reduced pressure. After cooling the residue to 0°C, the
precipitate was recovered by filtration and washed with toluene. The recovered precipitate
was dried under reduced pressure to give the titled compound as a colorless solid (4.67 g).
'"H NMR (300 MHz, CHLOROFORM-d) § ppm 1.36 (s, 6 H) 1.51 (s, 6 H) 3.73 - 3.83 (m,

3 H) 8.25 - 8.83 (m, 3 H),

MS ESI/APCI Dual posi: 160[M+H]", 182[M-+Na]".

Reference Example 2-3

Methyl 3-amino3-ethylpentanoate hydrochloride

[0180] [Formula 29]
MeQ. 0 phg

_NH,

Instead of 2,3-dimethyl-2-butene, 2-ethyl-1-butene (10.0 g) was used and treated by
the same technique as in Reference Example 2-2 to give the titled compound as a colorless
amorphous mass (12.0 g).

'H NMR (300 MHz, CHLOROFORM-d) § ppm 1.06 (t, =7.5 Hz, 6 H)1.79-2.02 (m, 4 H)
2.80(s,2H)3.74 (s, 3 H) 8.52 (br. 5., 3 H).

MS ESI/APCI Dual posi: 160[M+H]", 182[M+Na]".

Reference Example 3-1

Ethyl 3-amino-2,2-difluoropropanoate hydrochloride

[0181] [Formula 30]
0.0 Hal

Fl.\?C/NHz

F
To ethanol (12.0 mL), thionyl chioride (0.587 ml.) was added at 0°C and the

mixture was stirred at that temperature for 30 minutes.  After adding 3-amino-2,2-
difluoropropionic acid hydrochloride (950 mg) at 0°C, the mixture was refluxed for 4 hours.

After being cooled to room temperature, the mixture was concentrated under reduced
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pressure. After adding ethyl acetate, the resulting precipitate was removed by filtration.
The filirate was concentrated under reduced pressure to give the titled compound as a pale
brown oil (920 mg).

"H NMR (300 MHz, CHLOROFORM-d) & ppm 1.36 (1, I=7.0 Hz, 3 H) 3.84 (t, ]=14.1 Hz,
2 H)4.40 (q, J=7.0 Hz, 2 H) 8.70 (br. 5., 3 H).

MS ESI/APCI Dual posi: 154[M+H]".

[0182] In the following Reference Examples 3-2 and 3-3, a commercial grade of the
corresponding B-alanine compounds was used as the starting material and treated by the
method described in Reference Example 3-1 or a modification thereof to synthesize the
intended compounds. The structures of the synthesized compounds and their NMR and MS
data are shown in Table 1-1 below.

[0183] [Table 1-1]

CompoLnd Structure Analytical Data foion
'H.NUR- (300 MMz, CHLOROFORN:d) & 'pem 1.18 =1.28 (w, 3 H)
APy 2.65- 2.92 (m, 2 B) 2,96 - 3.11 (n, 1 H) 3.40 ~3.5% (m, 1
Reference HY-3.74 - 8.91 {m, 1 H) 409 - £.20 {n: 2 H) 7.2 - 7.28 (u,
Examp|e NH 5 H) 8. 54- - 8. 83 (m 3 H) HCI
3.9 IS ES1/APE] Dual posi: Z08[WeH]', Z30[H+Nal'. '

£ MR (300-NHz, CHLORDEORN-dY & pphi 1.23 {t, J=7.1 Hz, 3H)
134-242 {m,. 2-H) 7.86.- 2.90 (o, £ 1) 3.5 ~ 274 e,

Reference 1) 4,00 - 4,80 {m, 2°8) 7.14 - 7.30 {m, EN 8.68 (br. z. _3.
Example B HCI
33 NS, EST/APCT Dual posi: 2080HHY . Z840EHa)".
Reference Example 34

Methyl (3R)-3-amino-4-hydroxybutanoate hydrochloride
[0184] [Formula 31]j

0.0
\%Nﬁz
y HCI

HO
To a solution of L-~-homoserine (1.00 g) in methanol (8.4 mL), a 4 mol/L hydrogen

chloride-1,4-dioxane solution (8.4 mL) was added and thereafter the mixture was stirred at
60°C for 3 hours. The reaction mixture was concentrated under reduced pressure to give the

titled compound as a pale yellow oil (1.42 g).
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'"HNMR (300 MHz, DMSO-dg) § ppm 2.69 (d, J=6.5 Hz, 2 11) 3.34 - 3.60 (m, 2 H) 3.64 (s,
3H) 4.27-4.57 (m, 1 H).

MS ESVAPCI Dual posi: 134[M+H]",

Reference Example 3-5

Methyl (3S)-3-amino-4-hydroxybutanoate hydrochloride

[0185] [Formula 32]
-0

_NH,
H O/: HCI
Instead of L-B-homoserine, D-B-homoserine (1.00 g) was used and treated by the
same technique as in Reference Example 3-4 to give the titled compound as a pale yellow oil
(1.42 g).
'FINMR (300 MHz, DMSO-dg) 8 ppm 2.70 (d, J=6.7 Hz, 2 H) 3.35 - 3.60 (m, 2 H) 3.64 (s,
3 H) 4.29 - 4.55 (m, 1 I).
MS ESVAPCI Dual posi: 134[M+H]".
Reference Example 4-1

Ethyl (1-aminocyclopropyl)acetate hydrochloride
[0186] [Formula 33]

AP e
E NH,

(1) Synthesis of 3-(benzyloxy)propanenitrile
[0187] [Formula 34]

~CN

To a suspension of sodium hydride (60% dispersion in mineral oil; 14.6 g) in
tetrahydrofuran (281 mL), ethylene cyanohydrin (21.0 mL) was added dropwise at 0°C and
the mixture was stirred at that temperature for 40 minutes. After adding benzyl bromide
(44.4 mL) to the reaction mixture, the resulting mixture was stirred overnight as it was

brought to room temperature. A saturated aqueous solution of ammonium chloride was
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added to the reaction mixture, which was then extracted with ethyl acetate three times. The
combined organic layers were washed with saturated brine and dried over anhydrous
magnesium sulfate. The desiccant was removed by filtration and the filtrate was
concentrated under reduced pressure. The resulting residue was purified by NH silica gel
column chromatography (n-hexane:ethyl acetate = 100:0-70:30) to give 3-
(benzyloxy)propanenitrile as a colorless oil (24.7 g).

'H NMR (300 MHz, CHLOROFORM-d) & ppm 2.63 (t, J=6.4 Hz, 2 H) 3.69 (t, J=6.4 Hz,
2H)4.59 (s, 2H) 7.27 - 7.41 (m, 5 H).

(2) Synthesis of 1-[2-(benzyloxy)ethyl]cyclopropaneamine

[0188] [Formula 35]

Do
1w

To a mixture of the compound (24.7 g) obtained in step (1) above, tetraisopropyl
orthotitanate (49.4 mL) and methoxycyclopentane (306 mL), ethyl magnesium bromide
(about 3 mol/L, solution in diethyl ether, 102 mL) was added at 0°C and thereafter the
mixture was stirred at room temperature for 3 hours.  After adding boron
trifluoride/diethylether complex (38.8 mL) at 0°C, the mixture was stirred at room
temperature for 1.5 hours. After adding water at 0°C, pH was adjusted to 12 by adding a
solution of 10% sodium hydroxide in water. The reaction mixture was extracted with
chloroform three times. The combined organic layers were washed with saturated brine and
then passed through a phase separator and concentrated under reduced pressure. The
resulting residue was purified by NH silica gel column chromatography (n-hexane:ethyl
acetate = 100:0-5:95) and further purified by silica gel column chromatography (n-
hexane:ethylacetate = 90:10-5:95, then chloroform:methanol = 100:0-90:10) to give 1-[2-
(benzyloxy)ethyl]cyclopropaneamine as a pale yellow oil (12.5 g).

'H NMR (300 MHz, CHLOROFORM-d) & ppm 0.40 - 0.45 (m, 2 H) 0.53 - 0.59 (m, 2 H)
1.73 (t, J=6.4 Hz, 2 H) 3.60 (t, J=6.4 Hz, 2 H) 4.52 - 4.55 (m, 2 H) 7.27 - 7.37 (m, 5 H).
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(3) Synthesis of tert-butyl {1-[2-(benzyloxy)ethyl]cyclopropyl}carbamate
[0189] [Formula 36]

o

O
To a solution in tetrahydrofuran (130 mL) of the compound (12.5 g) obtained in step

(2) above, an aqueous solution of sodium hydrogencarbonate (7.8%, 106 g) and di-tert-butyl
dicarbonate (22.5 mL) were added successively and the mixture was stirred at room
temperature for 14 hours.  After adding saturated brine, the mixture was extracted with ethyl
acetate three times. The combined organic layers were washed with saturated brine and
then passed through a phase separator and concentrated under reduced pressure. The
resulting residue was purified by silica gel column chromatography (n-hexane:ethyl acetate =
100:0-50:50) to give tert-butyl {1-[2-(benzyloxy)ethyllcyclopropyl}carbamate as a colorless
solid (16.3 g).

"H NMR (300 MHz, CHLOROFORM-d) & ppm 0.61 - 0.80 (m, 4 H) 1.41 (s, 9 H) 1.84 (¢,
J=6.3 Hz, 2 H) 3.63 (t,J=6.3 Hz, 2 H) 4.51 (s, 2 H) 4.88 (br. 5, 1 H) 7.27 - 7.39 (m, 5 H).

(4) Synthesis of tert-butyl [1-(2-hydroxyethyl)cyclopropyl]carbamate

[0190] [Formula 37]

HO.,
% T

To a solution in ethanol (112 mL) of the compound (16.3 g) obtained in step (3)
above, 20% palladium hydroxide/carbon (3.25 g) was added and the mixture was stirred at
60°C for 23 hours in a hydrogen atmosphere.  After being cooled to room temperature, the
reaction mixture was filtered through Celite (registered trademark). The filtrate was
concentrated under reduced pressure to give tert-butyl [1-(2-
hydroxyethyl)cyclopropyl]carbamate as a colorless solid (11.1 g).

'H NMR (300 MHz, CHLOROFORM-d) § ppm 0.71 - 0.78 (m, 2 H) 0.79 - 0.87 (m, 2 H)
1.44 (s,9H) 1.60 - 1.66 (m, 2 H) 3.65 - 3.78 (m, 2 H) 4.83 - 4.99 (m, 1 H).
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(5) Synthesis of {1-[(tert-butoxycarbonyl)amina]cyclopropyl}acetic acid

[0191] [Formula 38]
HO O

%H‘EOK

To a solution in acetonitrile (275 mL) of the compound (11.1 g) obtained in step (4)
above and 2,2,6,6-tetramethylpiperidin-1-oxyl free radical (602 mg), a sodium phosphate
buffer (0.67 mol/L, pH 6.7, 206 mL) was added. After heating to 35°C, an aqueous solution
of sodium hypochlorite (0.265%, 32.6 mL) and an aqueous solution of sodium chlorite
(14.7%, 110 mL) were added simultaneously over a period of 2 hours and the mixture was
stirred at that temperature for 55 hours. The mixture was cooled to room temperature and
after adding water (400 mL), it was rendered basic with a solution of 2 mol/L sodium
hydroxide in water. The reaction mixture was poured into an aqueous solution of sodium
thiosulfate (5.75%, 291 ml) at 0°C.  After washing with diethyl ether (750 mL), the
aqueous layer was added to 2 mol/L hydrochloric acid (140 mL) for pH adj ustment to
between 2 and 3.  The mixture was extracted with diethyl ether and ethyl acetate and the

" combined organic layers were washed with saturated brine and dried over anhydrous
magnesium sulfate. The desiccant was removed by filtration and the filtrate was
concentrated under reduced pressure. The resulting residue was crystallized with a liquid
mixture of n-hexane/ethyl acetate to give {1-[(tert-butoxycarbonyl)amino]cyclopropyl}acetic
acid as a colorless solid (9.45 g).

"H NMR (300 MHz, CHLOROFORM-d) § ppm 0.73 - 0.83 (m, 2 H) 0.89 - 0.96 (m, 2 H)
1.45(s,9H) 2.41 - 2.82 (m, 2 H) 5.09 - 5.49 (m, 1 H).

MS ESVAPCI Dual posi: 238[M+Na]".

MS ESIVAPCI Dual nega: 214[M-H]".

(6) Synthesis of the titled compound

To ethanol (34.8 mL), thionyl chloride (1.51 mL) was added at 0°C and the mixture
was stirred at that temperature for 30 minutes.  After adding the compound (1.50 g)

obtained in step (5) above, the mixture was stirred at 75°C for 4 hours. After being cooled
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to room temperature, the mixture was concentrated under reduced pressure to give the titled
compound as a pale yellow o1l (1.41 g).

'H NMR (300 MHz, CHLOROFORM-d) 3 ppm 0.73 - 0.81 (m, 2 H) 1.30 (1, }=7.2 Hz, 3 H)
1.44 - 1.51 (m, 2 H) 2.74 (s, 2 H} 4.23 (q, J=7.2 Hz, 2 H).

MS ESI/APCI Dual posi: 144[M-+H]".

Reference Example 5-1

Ethyl 1-(aminomethyl)cyclopropanecarboxylate

[0192] [Formuia 39]

(1) Synthesis of ethyl 1-cyanocyclopropanecarboxylate
[0193] [Formula 40]

~_0._0
qu

To a solution of ethyl cyanoacetate (11.8 g) in acetone (83.0 mL), potassium
carbonate (43.1 g) and [,2-dibromoethane (39.2 g) were added and the mixture was refluxed
for 12 hours. After being cooled to room temperature, the reaction mixture was filtered
through Celite (registered trademark). The filtrate was concentrated under reduced pressure
and further dried under reduced pressure with heating to give ethy! 1-
cyanocyclopropanecarboxylate as a red oil (14.2 g).

"H NMR (300 MHz, DMSO-dg) & ppm 1.23 (t, J=7.1 Hz, 3 H) 1.57 - 1.62 (m, 2 H) 1.73 -
1.79 (m, 2 H) 4.19 (g, J=7.1 Hz, 2 H).
(2) Synthesis of the titled compound

To a solution in ethano! (127mL) of the compound (14.0 g) obtained in step (1)
above, a Raney nickel catalyst (about 2.8 g} was added. In a hydrogen atmosphere, the
mixture was stirred at room temperature for 12 hours and further stirred at 40°C for 12 hours.
After being cooled to room temperature, the reaction mixture was f{iltered through Celite

(registered trademark) and the filtrate was concentrated under reduced pressure. The
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resulting precipitate was recovered by filtration and washed with ethanol. The filtrate was
concentrated to give the titled compound as ared oil (13.4 g).

"H NMR (300 MHz, DMSO-ds) 6 ppm 0.82 - 0.88 (m, 2 H) 0.98 - 1.04 (m, 2 H) 1.13 - 1.21
(m, 3 H)2.63-2.72 (m, 2 H) 4.00 - 4.10 (m, 2 H).

[0194] In the following Reference Examples 5-2 to 5-5, 1,2-dibromoethane was replaced by
a commercial grade of the corresponding dihalogenated alkanes or dihalogenated alky!
ethers, which were treated by the method described in Reference Example 5-1 or
modifications thereof to synthesize the intended compounds. The structures of the
synthesized compounds and their NMR and MS data are shown in Table 2-1 below.

[0195] [Table 2-1]

Cun;}::)ound Struciure Analytical Data oo ion

'I]N'HR(3OU fllz, CILOROFORN-d): &bea 1.22 - 1.81 (4, J37.0
o] v 3 EY 146 -.2.38.(n, 8 0¥ 2.8 (s, 2 1) 416 (q, J=F.0

Reference O Hz 2 K.
Example S EST/APCT Dual posi: 1720H+HY.
52 _ - iNH,

'E MM €300, }Hz, CELOROFORK=)- & ppai 1.11 ~L.70-(m, I1- B)
1.9 - 2.1 (o, 202074 (5, 2 B 4.18 (4. J7.1.9z, 2 B).

Reference M3 ESIAAPCI Dudl posi:-186[¥+HI'.
Example
5-3
" HHR - (300 M0z, CHLOROFORM=d): & dem 1.20 =1,82° (¢, J=%.1
Hz; 3H)}.8-16T(m.101{) - 2,05 Cn,. 2 HY 2.73 (s,
Reference 21416 {a, JH1 Hz 27B).
Example IS ESL/APE] Dual posi’ 200[M+H] 2220K+¥al’.
54
H HER (300 iz, CEILURDFUR](*&) von 1.26 ~°1.32 (m), 3 H)
42 - 1.54 (m, H)ZDU-EM(m 20 2.79 (s 2H)341
Reference —355(m 2H)38n-390(m 2H) 428 (q, J=7.1 Hz, 2
Example . .
5.5 S ESI/APCT Dual posi; 188[M+HT, 2100%+¥al'.

Reference Example 6-1
4-Cyclobutylbenzaldehyde
[0196] [Formula41]
oo 3>
To a mixture of 4-iodobenzaldehyde (500 mg), bis(triphenylphosphine)palladium(IT)
dichloride (75.6 mg), copper(l) iodide (24.6 mg) and dehydrated tetrahydrofuran (10.0 mL),
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cyclobutylzinc bromide (0.5 mol/L, solution in tetrahydrofuran, 6.46 mL) was added and the
mixture was stirred in a sealed tube at 60°C for 14 hours. After cooling to room
temperature, the precipitate was removed by filtration through Celite (registered trademark).
The filtrate was concentrated under reduced pressure and thereafter purified by silica gel
column chromatography (n-hexane:ethyl acetate = 98:2-90:10) to give the titled compound as
a colorless oil (225 mg).
'H NMR (300 MHz, CHLOROFORM-d) & ppm 1.79 - 2.28 (m, 4 H) 2.29 - 2.48 (m, 2 H)
3.54-3.73{(m, 1 H) 7.32-7.39 (n, 2 H) 7.74 - 7.87 (m, 2 H) 9.97 (s, 1 H).
MS ESI/APCI Dual posi: 161[M-+H]".
Reference Example 6-2
4’-(Trifluoromethyl)biphenyl-4-carbaidehyde
[0197] [Formula 42]
OHCCF_Q

A mixture of 4-bromobenazotrifluoride (10.0 g), 4-formylphenylboronic acid
(7.33 g), tetrakis(triphenylphosphine)palladium(0) (308 mg), potassium carbonate (30.7 g),
tetrahydrofuran (300 mL) and water (100 ml.) was stirred at 85°C for 2 hours. Afiter
cooling the reaction mixture to room temperature, water was added to it, which was then
extracted with ethyl acetate twice and the combined organic layers were washed with
saturated brine. After adding anhydrous magnesium sulfate to the organic layers, the
desiccant was removed by filtration and the filtrate was conéentrated under reduced pressure.
The resulting residﬁe was dissolved in n-hexane (60 mL) with heating and thereafter cooled
to 0°C. The resulting precipitate was recovered by filtration to give the titled compound as
a gray solid (12.1 g).
"HNMR (300 MHz, CHLOROFORM-d) & ppm 7.71 - 7.80 (m, 6 H) 7.96 - 8.03 (m, 2 H)
10.09 (s, 1 H). |
MS EI posi: 250[M]".
Reference Example 6-3

4’-Fluorobiphenyl-4-carbaldehyde
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[0198] [Formula 43}

A mixture of 4-bromobenzaldehyde (10.0 g), 4-fluorophenylboronic acid (11.3 g),
tetrakis(triphenylphosphine)palladium(0) (3.12 g), sodium carbonate (28.6 g), toluene
(150 mL), ethanol (70.0 mL) and water (70.0 mL} was stirred at 100°C for 12 hours. After
cooling the reaction mixture to room temperature, water was added and extraction with
toluene was conducted twice. The combined organic layers were washed with saturated
brine and dried over anhydrous magnesium sulfate. The desiccant was removed by
filtration and the filtrate was concentrated under reduced pressure. The concentrate was
purified by silica gel column chromatography (n-hexane:ethyl acetate = 90:10) and after
adding n-hexane to the residue, the mixture was stirred. The precipitate was recovered by
filtration and dried under reduced pressure to give the titled compound as a colorless solid
(10.4 g).

THNMR (300 MHZ, CHLOROFORM-d) 6 ppm 7.12 - 7.22 (m, 2 H) 7.56 - 7.66 (m, 2 H)
7.68 -7.75 (m, 2 H) 7.93 - 7.98 (m, 2 H) 10.06 (s, ! H).

MS ESIVAPCI Dual posi: 201[M+H]".

Reference Example 6-4

4-Cyclopropyl-3-(trifluoromethyl)benzaldehyde

[0199] [Formula 44]

O‘H‘c—‘—<

With 4-clﬂoro-3-(triﬂuoromethyl)benzaldehyde (1.00 g) and cyclopropylboronic
acid (1.24 g) being used as starting materials, the same technique as in Reference Example 6-
3 was applied to give the titled compound as a pale yellow oil (900 mg).
"H NMR (300 MHz, CHLOROFORM-d) § ppm 0.85 - 0.95 (m, 2 H) 1.13 - 1.25 (m, 2 )
2.23-2.37 (m, 1 H) 7.13 (d, J=8.1 Hz, 1 H) 7.94 (dd, J=8.1, 1.5 Hz, 1 H) 8.12 (d, J=1.5 Hz,
1 H) 10.00 (s, 1 H).
MS ESVAPCI Dual posi: 215{M+H]".
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MS ESI/APCI Dual nega: 213[M-HJ".
Reference Example 6-5
3,3°-Bipyridine-6-carbaldehyde
[0200] [Formula 45]

A mixture of 5-bromo-3-pyridinecarboxyaldehyde (1.00 g), 3-pyridylboronic acid
(991 mg), [1,1’-bis(diphenylphosphino)ferrocene[palladium(Il} dichioride dichloromethane
adduct (220 mg), 2 mol/L sodium carbonate solution in water (5 mL), and N,N-
dimethylformamide (20 mL) was stirred at 120°C for 30 minutes under irradiation with
microwaves.

After cooling the reaction mixture to room temperature, water was added to it and
two extractions were conducted with ethyl acetate. The combined organic layers were
washed with saturated brine and thereafter passed through a phase separator for concentrating
under reduced pressure. The resulting residue was purified by silica gel column
chromatography (chloroform:methanol = 100:0-95:5) to give the titled compound as a pale
yellow solid (944 mg).

"H NMR (300 MHz, CHLOROFORM-d) & ppm 7.44 - 7.54 (m, 1 H) 7.93 - 8.00 (m, 1 H)
8.09 (d, J=1.6 Hz, 2 H) 8.68 - 8.79 (m, 1 H) 8.90 - 8.97 (m, I H) 9.03 (t, J=1.6 Hz, 1 H) 10.08
~10.19 (m, 1 H).

Reference Example 6-6

4-(6-Cyclopropyl-3-pyridinyl} benzaldehyde

[0201] [Formula 46]

OHC — 4

A mixture of 3-bromo-6-{cyclopropyl)pyridine (2.00 g), 4-formylphenylboronic acid
(1.82 g), palladium(II) acetate (113 mg), tripotassium phosphate (4.50 g) and ethylene glycol
(16.8 mL) was stirred at 80°C for 3 hours. After cooling the reaction mixture to room

temperature, water was added to it and two extractions were conducted with ethyl acetate.
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The combined organic layers were washed with saturated brine and thereafter the crude
product was adsorbed on diatomaceous earth, with the solvent being distilled off under
reduced pressure. The crude product adsorbed on the diatomaceous earth was purified by
silica gel column chromatography (hexane:ethyl acetate = 98:2-50:50) to give the titled
compound as a colorless solid (1.81 g).

'H NMR (300 MHz, CHLOROFORM-d) & ppm 1.00 - 1.17 (m, 4 H) 2.03 - 2.16 (m, 1 H)
7.21-7.30(m,1H)7.66-7.83(m, 3 H)7.93-8.01 (m, 2H) 8.68 - 8.76 (m, 1 H) 10.06 (s,
1 H).

MS ESI/APCI Dual posi: 224[M+H]".

[0202] Inthe following Reference Examples 6-7 and 6-11, a commercial grade of the
corresponding halogenated pyridines was used as the starting material and treated by the
method described in Reference Example 6-6 or modifications thereof to synthesize the
intended compounds. The structures of the synthesized compounds and their NMR and MS
data are shown in Table 3-1 below.

[0203]
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[Table 3-1]
CD”&?”“ Structure Analytical Data ,'nfoﬁﬁ'a'ﬁun‘
H.NNR (300 l[H:, CHLORUFUEH <) © pen 4.08 (s, 3 H) 5.72 -
8.60 (m, 1 H) 7.38 - .47 (o, 1 B} .68 - 7.72 tm, 1 H) 7.92
Reference -8.00 (m, 2 ) 8 19 - 8.26 lm, 2 W) 10003 - 10,12 (w, 1 1.
Example S ESI/APCT Dual posi: 2L4LM+HI".
67
. ‘H HE~ (300 Wiz, CHLOROFORM-) & epm 7.74 - 7.82 (m, 1 H)
795 - 3.0 (n, 2 H) 2.10 28.20 (&, TH) 883 < 8.75 a, 1
r‘g:;f”;e B)-10.09 (s, 1 B).
o ; WS ESI/ZAPCI Duel pesi: 2181H+H1'.
i MME (300 JiBz, CHLOROFGRE-d) & pem 3.93 (s, 3 H) 7.27 -
7.35 (o, 1H) 7.73 » 7.80 (n: 1 1) 7.81 - .01 (m, 2 H) 8.08
Reference - 807 in, 20 843 - 248 (m, 1 B 10,07 {s. 1 1).
Example S ESI/APC] Dual posi: ZLAIN+H]".
69

Reference

*H"NHR. (300 Wz, CHLORUFORM-d} & vpm 3.90 (=, 3.H)-7.25 -

7,88 (m, 5 1) 7.92 - 7.99 tn, 2 B 8.07 - 8.47 (s, 2 8) 2.31
Examgle ~8.39 (n, 1) 10.07 (s, 1),
610 IS ESI/APCT Dual posi ZIALKH).
'WXUE (300 Bz, CHLOROFORN-) & vrn 3.98 (s. 340 6.78 -
8.9 (w, 1H) 7.28 - 7.33 (o, 1 B) 7.9 - 8:02 (m, 2 ) 8.10
Reference - 518 (i, 2 M) 8.53 8,63 (w, 1 W) 1008 (=, 1 ).
Example US ESI/APCL Dual posi: 214 (H+H]".
61 ‘

Reference Example 7-1

4-Phenylcyclohexanecarbaldehyde

[0204] [Formula 47]

(1) Synthesis of [4-(methoxymethylidene)cyclohexyl]benzene

[0205] [Formula 48]

=00

To a mixture of (methoxymethyl)triphenylphosphonium chloride (6.14 g) with tert-

butyl methyl ether (30.0 mL), potassium tert-butoxide (2.32 g) was added, with the

temperature in the system being held at -10°C.  The mixture was stirred at -10°C for 10

minutes and thereafter stirred at room temperature for an hour, A solution of 4-

phenylcyclohexanone (2.4 0 g) in tetrahydrofuran (10.0 mL) was added, with the temperature

in the system being held at -10°C.  The mixture was stirred at -10°C for 10 minutes and
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thereafier stirred at room temperature for two hours. After adding water, the mixture was
extracted with ethyl acetate. The combined organic layers were passed through a phase
separator and thereafter concentrated under reduced pressure.  The resulting residue was
purified by silica gel column chromatography (n-hexane:ethyl acetate = 100:0-60:40) to give
[4-(methoxymethylidene)cyclohexyl]benzene as a colorless oil (3.59 g).
"H NMR (300 MHz, CHLOROFORM-d) 6 ppm 1.36 - 1.53 (m, 2 H) 1.69 - 2.23 (m, 5 H)
2.56-2.70 (m, 1 H)2.85-2.96 (m, 1 H)3.57 (5,3 H) 5.80-5.83 (m, 1 H) 7.12 - 7.34 (m,
5 H). |
MS ESI/APCI Dual posi: 203[M+H]".
(2) Synthesis of the titled compound

To a solution in tetrahydrofuran (10.0 mL) of the compound (3.59 g) obtained in
step (1) above, 3 mol/L. hydrochloric acid was added and the mixture was refluxed for 4
hours. After cooling the reaction mixture to room temperature, water was added to it and
three extractions were conducted with ethyl acetate. The combined organic layers were
washed with water and then concentrated under reduced pressure to give the titled compound
as a colorless oil (2.75 g).
"H NMR (300 MHz, CHLOROFORM-d) & ppm 1.13 - 1.62 (m, 4 H) 1.63 - 2.19 (m, 4 H)
2.23 -2.40 (m, 1 H) 2.42 - 2.60 (m, 1 H) 7.10 - 7.39 (m, 5 H) 9.65 - 9.82 (m, 1 1)
MS EI posi: 188[M]".
Reference Example 8-1
4-(Cyclopropylmethoxy)bebzaldehyde
[0206]
[Formula 49]

»‘ZZ)!-IQO\_Q

To a mixture of 4-hydroxybenzaldehyde (2.00 g), potassium carbonate (4.53 g) and
acetone (50.0 mL), (bromomethyl)cyclopropane (3.32 g) was added and the mixture was

refluxed for 9 hours. After cooling the reaction mixture to room temperature, the resulting
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precipitate was removed by filtration through Celite (registered trademark). The filtrate was
concentrated under reduced pressure and, thereafter, the resulting residue was purified by
silica gel column chromatography (n-hexane:ethyl acetate = 90:10-50:50) to give the titled
compound as a colorless o1l (2.63 g).

'H NMR (300 MHz, CHLOROFORM-d) & ppm 0.34 - 0.42 (m, 2 H) 0.62 - 0.73 (m, 2 1)
1.21-1.37 (m, 1 H) 3.89(d, J=7.0 Hz, 2 H) 6.96 - 7.04 (m, 2 H) 7.80 - 7.86 (m, 2 H) 9.88 (s,
1 H).

MS ESVAPCI Dual posi: 177[M+H]", 199[M-+Na]".

[0207] In the following Reference Examples 8-2 to 8-3, a commercial grade each of the
corresponding phenols and halogenated alkanes was used and treated by the method
described in Reference Example 8-1 or modifications thereof to give the intended
compounds. The structures of the synthesized compounds and their NMR and MS data are
shown in Table 4-1.

{0208} [Table 4-1}

Con&p;und Structure ' Analytical Data In,j:{;ﬁ,,n
"I NMR: (800 ¥Rz, CHLOROFORN:=d) &-pom 0.%6 ~0.45 fm. 2 B).

' 0,65 = 0.76 (m, AW L, - 142 (m, 1H) 3097 {dy J27.0 Rz,
Reference 2HYF.00 - 7,10 (e, LHY 7.56 - 7.65 (m: 2 1) 983 - 8.88
Example e, 1 H).

8.9 M3 ESI/AZCI Dual posi: 196[MH]".
"I WWE: (200 KAz, CHLOROFORM-=d} & epm 0.85 - 0.48 (m; 289
Refersnce 0.60 - 0.71 (m, 2 H) 1.20~1.99 Gu, 1 H) 2.29 (5, 313,92
(d, JG?’Hz FH.0.83 - 6.0 (o, 1H)Y T.B1 - 7.73 (w, 2 )
Example 9.84 (s )
83 1S ESI/APC[ Dual posi: 101GHHT', 213061’
‘T YHR (3007 JHz, CHLCROFORK:d) &osm 5.11 (s, 243 7.02-
Reference | O - 715(m AN T 748 m, 21) 779 - 7.90 (n, 2 H) 9.50
Example AN o (s, 1 H).
5.4 \ / HS‘ESI/APCI Dval pesi: Z81[HFAT",
M3 .ESI/APCT Dual nesa: 2290H-H1".
) "B MR (300 Wiz, CHLOROFORI-d)- dppa 5.12 (=, 2 H) 7.02 <
Reference | ©., E)m (w, 2 8)7.38 (s, 4 ) 7.80 - 7.89'(, 2 H) 9.90 (s, 1
\
Exg";p'e O 0 = S ESI/APC] Dzl posi: 2470%eH]"
- \ / -CI{iS-ES1/8PCI Dual desat Z4B[H-HT.

Reference 9-1
4-(Cyclobutylmethoxy)benzaldehyde
[0209]
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{Formula 50]
om@o

To a suspension of sodium hydride (60% dispersion in mineral oil, 0.328 g) in N,N-
dimethylformamide (15.0 mL), a solution of 4-hydroxybenzaldehyde (1.00 g) in N,N-
dimethylformamide (5.00 mL) was added at 0°C and thereafter the mixture was stirred at
room temperature for 30 minutes. After adding (bromomethyl)cyclobutane (1.22 g), the
mixture was stirred at 70°C for 24 hours. After cooling the reaction mixture to room
temperature, 0.5 mol/I. hydrochloric acid was added under cooling with ice and three
extractions were conducted with ethyl acetate. The combined organic layers were passed
through a phase separator and then concentrated under reduced pressure. The resulting
residue was purified by silica gel column chromatography (n-hexane:ethyl acetate = 95:5-
40:60) to give the titled compound as a colorless oil (1.19 g).

"H NMR (300 MHz, CHLOROFORM-d) § ppm 1.79 - 2.04 (m, 4 H) 2.08 - 2.26 (m, 2 H)
2.72-291(m, 1 H) 4.01 (d, J=6.7Hz, 2 H) 6.88 - 7.07 (m, 2 H) 7.77 - 7.87 (m, 2 H) 9.88 (s,
1 H).

[0210] In the following Reference Examples 9-2 and 9-3, (bromomethyl)cyclobutane was
replaced by a commercial grade of the corresponding halogenated alkane or halogenated
cycloalkane and the method described in Reference Example 9-1 or a modification thereof
was applied to synthesize the intended compounds. The structures of the synthesized
compounds and their NMR and MS data are shown in Tabie 5-1 below.

[0211] [Table 5-1]

CU”&%U“"" Structure Analytical Data o aion

'H . (300 Wiz, CHLOROFORM-d)- & ppm 1.29 - 1.44 (w, .2 H)
1.0 - 174 (n, $1D 178~ 1.96 (n. 2 ) 2:30 - 2.4% (m, 1

0. : 41 1, k,
Reference Y , H) 8.92 (d, J7.0 Hz, 27H) 6,95 - 7.08 (n, 2 H) 7.79 - 7.86
Example —0 i (m, 21 988 (s, 1 H).

9.2 \_O M3 ESI/APCI Dual pesi: 20B[¥+H]".

"1 MUE €300 MH2, CHLOROFORU~) & ppm 1.54 - 2.06 (n, 8 H)
480 - 5.11 (n, 1 H) 693~ 7.00 (n, 2 H) 7.77 ~ 7.85 (m. 2

0
Reference N a i} 9.87 €z, 1H). L
Example 3 MS ESI/APCT Dual pesi: 181{¥+EY.

o
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Reference Example 10-1
4-(Cyclopropoxy)benzaldehyde

[0212] [Formula 51]
cm4cf<i:j>—o
\ }>>
To a mixture of 4-hydroxybenzaldehyde (1.20 g), potassium carbonate (2.04 g),
potassium iodide (49.0 mg) and N,N-dimethylformamide {9.80 mL), bromocyclopropane
(1.02 mL) was added and the mixture was stirred at 200°C for 3 hours under irradiation with
microwaves. After being cooled to room temperature, the reaction mixture was poured into
water and extracted with diethyl ether three times. The combined organic layers were
washed with saturated brine and thereafter passed through a phase separator to be
concentrated under reduced pressure. The resulting residue was purified by silica gel
column chromatography (n-hexane:ethyl acetate = 100:0-50:50) to give the titled compound
as a colorless oil (510 mg).
'H NMR (300 MHz, CHLOROFORM-d) § ppm 0.76 - 0.91 (m, 4 H) 3.77 - 3.88 (m, 1 H)
7.12-7.19 (m,2 H) 7.80 - 7.87 (m, 2 H) 9.90 (s, 1 H).
MS ESIVAPCI Dual posi: 163]M+H]", 185[M+Na]".
[0213] Inthe following Reference Examples 10-2 to 10-5, bromo cyclopropane was
replaced by a commercial grade of the corresponding halogenated alkanes and the method
described in Reference Example 10-1 or a modification thereof was applied to synthesize the
intended compounds.  The structures of the synthesized compounds and their NMR and MS
data are shown in Table 6-1 below.

[0214)
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[Table 6-1]
Salt

Compound Stucture Anaiytical Data informalion

No,
B MER (200 MEz, CHLOROFORM-4) 6 peom 1.63- 182 (o, 1 1)
1,82 - 1.98 (o, 1H) 2:11 = £.30 (&, Z-H) 2.42 - 2.56 (m, 2

Reference N\ 0 Ky £778 (quiny J27.3 Bz, 1'8) 8.87 - 6.94 m, 2'H) 7.77 -
Example . i 7.65 (n, 2 H) 9.87 (g, 1 3.

102 U5 ESI/APCI Dual posi: 1771¥+AIY, 199LK+Hal®,

"H NER (300 MRz, CHLOROFORN~d) &' pom 2.37 (s, 3 W) 5.20 (s,
Zm708-715(m,15}718-7%(m 2 H) 7.30 - 7.36

Reference {m; 28) 7.57 ~7.56 (m, 2. H) 9.85 (d, J=8.% Bz: 1 ).
Example IS ES1/8PCT Duzl posi: 26?|_H+Haj
10-3 MS ESE/APCI Dual nega: -243L5-H) .
'H R (300 Nz, CELOROFORN-d) & ppri 2.22 (e, 3 H) 5714 (s,
2H) §.95 - 7,01 {m, 1°H) 7.05 - 7.15 {m, 2.B) 7.38 - 7.45.
Reference tm, 2 H) 7,67 < 7.73 {n, 20 987 (g, L.
Example EEY ESI/APCI Dual pesj: Z45|.1{+HJ‘ 28’71]{+Na]'
104 S EST/APC] Tual nesa: 2450U-HJ".

'R HWE (360 Hilz, CHLOBOFORM~d). & pem 2.33 (s, &.H) 517 (s,
2H)694~l01(m A T.2E -7 tn, 2 HY 740 - 7,52
(z, 2B) 7.68-.7.76 (i, 21) 9.87 {a; 1H).

Reference -.0{ = ) F 'F :
Example N/ G " [NS.ESIZAPCI Bual mosic BLLUEHY, 3§38k +ia ",
08 : Q o 5 ESI7APEL Dual nesa: S09LU-BJ.

Reference Example 11-1
4-(2-Cyclopropylethoxy)benzaldehyde
{0215] [Eonnula 52]

To a mixture of 4-hydroxybenzaldehyde (2.84 g), 2-cyclopropylethanol (2.00 g),
triphenylphosphine (6.09 g) and tetrahydrofuran (100 mL), diethyl azodicarboxylate
2.2 mol/L, solution in toluene, 10.5 mL) was added and the mixture was stirred at room
temperature for 4 days. After concentrating the reaction mixture under reduced pressure,
ethyl acetate (7.50 mL) and n-hexane (143 mL) were added and the mixture was stirred at
room temperature for 15 minutes. The precipitate was removed by filtration through Celite
(registered trademark). The filtrate was concentrated under reduced pressure and,
thereafter, the resulting residue was purified by silica gel column chromatography (n-
hexane:ethyl acetate = 95:5-50:50) to give the titled compound as a yellow oil (3.34 g).
"H NMR (300 MHz, CHLOROFORM-d) & ppm 0.10 - 0.18 (m, 2 H) 0.46 - 0.55 (m, 2 H)
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0.78 - 0.95 (m, 1 H) 1.67 - 1.76 (m, 2 H) 4.12 (t, J=6.6 Hz, 2 H) 6.97 - 7.05 (m, 2 H) 7.80 -

7.87 (m, 2 H) 9.88 (s, 1 H).

MS ESI posi: 191[M+H]".

[0216] Inthe following Reference Examples 11-2 to 11-11, a commercial grade of the

corresponding hydroxybenzaldehydes and a commercial grade of the corresponding alcohols

were used and treated by the method described in Reference Example 11-1 or modifications

thereof to give the intended compounds.

The structures of the synthesized compounds and

their NMR and MS data are shown in Tables 7-1 and 7-2.

[0217] [Table 7-1]

Compound Structure Analytical Data =
'B.HMR (300 }fz, CHLORCFORU-4) &' pyu 2.59 (si 3 ) 6,26 (s,
2HY7.08 - 734008 B 7.28 (d, J=%-8 Hes IHJ'TEZ(t

Reference J=7.8 Hey 1 HY 7:81 =788 (my 2 H) 9389 Gs, 1 1)

Example g ES]/BPCJ Dia] pegis 228LH+HI", 250LM+¥al’.

119 S ESI7APCT Dusl nega; 226LM=0-,
'R WHR".(300 ¥Hz, CHLOROFORM-d) & ppo 2.27 (s, 8 B} 2.59 -
%78 (m, 2 H) 4~3[J by J36.3 Bz, 2 0) 691 (&, J=8.9 Kz, 1
Reference HJ 7.88 ~ L 77 (m ZHJ 9. 87 {s. 1. '
Example NS FS!/APC] Dhal poait 233[5[4'}1]'.
11-3
"B KR (300 ¥Hz ; CHLOROFORN-d) § pom 2,58 -.2.85 (m, 2°H)
425-443(1!1.311)700- 7.15 (m, lHJ?SB-“T'iO (@, 2
Reference B). 9.82 < 9.96 (w, }HJ.
Example
114
WOHUR (300 WMz, CHLOROFORM-AY & weir 2.34 (s, 3°H) 2.46 (s.
"HJ493(S;ZH}711 . 184Hz, 1H)730 (dd, J=8.4,
Reforence IO W, 1K) 950 4, J=2.0H, 1 1) 6804, 1 B
Example S ESI/APCT Dus) wowi® 266LHHHI". ‘28BLIHHaI".
115 S EST/APCE Dual megas 2644H-8J7, 30000+Cil-.
H,HMR - (300:00z, CHLOROFORM=d) & pom 2.%8 (=, 3°H) 2. -1 Z (s,
3]])508(328)723(:1JBBHZ.]H)‘F?G(dd 8.5,
Reference 2.0Hz, 1 H) 7.8¢ d, J=5 08 1M 988 (s, 1 ).
Example 1its EST178PC] Dua] posi: ZGBL}HHJ’ 238[I{+NaJ’
116 USESI/APCI Dozl need: “OM4LN-EI.
'H N¥R (300 KNz, CELOROFOR¥-d) & .ppm 2.59 (=, 3 1) 513 (s,
0 2H)705-71](m.3ﬁ)713—734(m 1H)7.88-7.7%
Reference \\__C}_0 .1 B 7.88 - 7,85 Gn, 270 8.55 - 8:59/(n.. 1 ) 9.99 (s,
Example Ty .
11-7p \—<_>; NS ESI/APC] Dusi posi: 288LN+HI*.
\'_N i3 ESI/APC] Bual negat 226(U-H)-.

[0218]
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[Table 7-2]
Compound Struciure Analytical Data :nld%a’altion

No,
1 MR (500 WKz, CHLOROFORM-d) & prwr 2.81 §s, 3 H) 5.14 (s,
T 7.6 - 7.13 (ms 2:H) 718 (dd, J=7.7, .88z, 1) 7.71

D —
Reference \__ ) L>—N - 7. '{SHEMQ slaz}{i 7. isﬂ; 7.81 (n, 2 1 @51 (dd, J=4.8, 1.7
Example A\ ’ 3 2 =
e N / / Y s ES1/4P0T Dal posit Z2811+H)°.

ne — S ESL/APCI Dual nesa: ‘226[M-H[".

*H'WIR (300 HHz, CHLDEOFORE-dY & pem 5.28 (s, 4HY 7.06 -
]

7
0 — 7.12 (o, 20) 7.45 - 7.50 (u, 1 0 7.72 (2d, J=8.5, 2.3 Hz,
Refarence L@—o N }1{)}[)782—733(..1.9!1}358(& E2.3 02, 1H) 9.96 (s, 1
Example ) ‘
7 N WS ESIZAPCT Dual posis 248LI+H)'.

118

HNNE (300 Wbz, CHLORGFORK-d) & pom 2.46 ~ 2.50 (m; 3 R)
.38 (s, 2H) 7.09- 7.15 (m, 2 H) 7.43 - 7:46 (u, 1 0) 7.82

0.
Referenca \S Ny N - 788 (n, 21 9.90 (=1 D).
~ Example ‘ N ; | WS ESI/APCI Duzl posis 2341M+HI".
\

11-10

'H. ¥MR (300 ¥Hz, CHLOROFORN:d) & -ppi 5.22 (s, 2 H}.6.86 (d,

0, J=4.5 Bz, 1) 711 = 7.7 (o, 2B) 741 (d, 425 B, 1 B)
Reference /N Neo L5 |55 Cs 1E) 7.80~7:8F (0, 2 H) 3.89 (s, 11).
- Example N *-Y 13 ESI/B.PCI Dua! pogit 25¥LHY,
\_v\)

1111

Reference Example 12-1
3-Fluoro-4-(2,2,2-trifluoroethoxy)benzaldehyde
[0219] [Formula 53]

HC— o
. M—CF,
F

To a suspension of sodium hydride (60% dispersion in mineral oil, 0.844 g) in N,N-
dimethylformamide (30.0 mL), 2,2 2-trifluoroethanol (2.11 g) was added at 0°C and
thereafter the mixture was stirred at room temperature for 30 minutes. To the reaction
mixture, a solution of 3,4-difluorobenzaldehyde (2.00 g) in N,N-dimethylformamide
(10.0 mL) was added and thereafter the mixture was stirred at room temperature for 30
minutes. After adding 1 mol/L. hydrochloric acid at 0°C, three extractions were conducted
with ethyl acetate. The combined organic layers were passed through a phase separator and
thereafter concentrated under reduced pressure.  The resulting residue was purified by silica
gel column chromatography (n-hexane:ethyl acetate = 80:20-30:70) to give the titled
compound as a colorless oil (2.5¢ g).

'H NMR (300 MHz, CHLOROFORM-d) § ppm 4.52 (q, J=7.9 Hz, 2 H) 7.11 - 7.19 (m, 1 H)
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7.63-7.71 (m, 2 H)9.89 - 9.91 (m, 1 H).

MS EI posi: 222[M]".

[0220] In the following Reference Examples 12-2 to 12-9, a commercial grade of the
corresponding fluorobenzaldehydes and a commercial grade of the corresponding alcohols
were used and treated by the method described in Reference Example 12-1 or modifications
thereof to give the intended compounds. The structures of the synthesized compounds and
their NMR and MS data are shown in Tables 8-1 and 8-2.

[0221]
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[Table 8-1]
Con&%ound Structure Analytical Data o
'H MR (300 Mz, CHLOROFORM-3) & pro 4.44 (q; J=7.9 ¥z, 21D
7.04 - 711 (m: 2}{)788*792&1 2H)993(s. 1 H.
Reference 1S ESE/APCI Dual posi: 205{H+HD.
Example
122
'K KR (300 ¥Hz, CHLORGFORU-d) 6 .ppm 4.B1 (q, J=7.8 Hz. 2 H]
7.05 - 7.08 (i, 1 H) 2.78<7.82 (m, 1 B} 7.94 — ~7.93 (p, 1
Reference H) 9.90 (&, 1 1),
Example WS ESI/EPC] Dual posi: 230TK+H]'.
12-3
'E MR- (300 MRz, CHUOROFCRM-d) & vem 2.01 —2.20 (m; 2 0
2.28- 2,46 (m, 2 1) 411 (4, JSUHZ. 2 H) 6.83 - 7.08 (m,
Reference FW PTG - 7.81 (m, 2H) 900 (s, 1H).
Example us ESI/APCE Doal posic 2330K+H1".
124
) 3y HHR. {300 MHz, GHLOROFORN-d): & :mem 2.08 =-2,20 (h. 2'E)
0 222-245(m.55)413(t.JGUHZ,ZH)BS’T-S%(HI.
Reference \ e} 1 H) 7.65 - 7.75 (I!i z HJ 9 88 (s, ].H)
Example ‘ M3 ESTAAECL Dual posic 247[MHD'
125 .
"I’ NKR {300 ¥Hz, CHLOROFORN-dY 6 pem 2.08 - 2.21 ( , &7}
2,87 - 2.46 ¢m, 2 M) 4.19 (¢, J=6.0 Hz, 3 BY 7.02 < 7.10 {a:
Reference 1) 7.59 - 7.87 (n, 2-H) 9.85 - 9.88 m, 1.1).
Example HS ESI/ARCI Dual posi: 2B1[¥+H]".
12.6
" MR (300" MRz, CHCOROFDRE-d): G-ppw 4.82 = 4720, 2 )
4,75 - 1,98 {m, 3B 7.18 (d, J58.5 Hz, 1 W-7.77 (8d.
Reference J=8:.6, 2.1 0z, TH) 7.9 (d, J=2.1 Hzs 1 H).9.38 (s, 1 H).
Example S BS1/APC] Dua} pisi: 2350U+H]",
127
'H.¥MR (300.1[Kz, CHLOROFORM-d) & -pow 2.30 {&; &.1) £.69 -
4 .67 (s 2 ) 4,74 < 4.84 (s, 3HY B.98 - 7.04 {m, 1 E} 7.68
Reference - 7.7 (m, 21 9.8%: (s. '
Example S ESI/APC] Dual bosit 215[M+H]"
128
[0222] [Table 8-2]
Compaund Structure Analytical Data w2
'E HMR (300 NHz, CHLOROFORN-4) & pom 2.32 (s, 2'H) 4.45 (a,
0 J'?S]Hz.ZH)GSQ-BEW(mlH)?GB-'fSU(m zH
Reference ) 8.9 (s, 1H).
Example o IS ESL/APCI Dual pesi: 218LI+H)’,
129 ) : 4

Reference Example 13-1

6-[4-(Trifluoromethyl)phenoxy]pyridin-3-carbaldehyde
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[0223] [Formula 54]

N“ o g

To a solution of 4-hydroxybenzotrifiuoride (505 mg) in N,N-dimethylforamide
(5.00 L), potassium carbonate (474 mg)} was added and the mixture was stirred at room
temperature for 10 mimutes.

Subsequently, 6-bromo-3-pyridinecarboxyaldehyde (580 mg) was added and the
mixture was stirred at 130°C for 2 hours.  After cooling the mixture to room temperature,
water was added to the mixture, which was then extracted with ethyl acetate. The combined
organic layers were washed with water and saturated brine successively and after passage
through a phase separator, they were concentrated under reduced pressure.  The resulting
residue was purified by silica gel column chromatography (n-hexane:ethyl acetate = 95:5-
70:30) to give the titled compound as a colorless solid (605 mg).

'H NMR (300 MHz, CHLOROFORM-d) § ppm 7.09 - 7.15 (m, 1 H) 7.27 - 7.33 (m, 2 H)
7.66 - 7.75 (m, 2 H) 8.24 (dd, J=8.5,2.3 Hz, 1 H) 8.62 (dd, J=2.3, 0.6 Hz, 1 H) 9.99 - 10.02
(m, 1 H).

MS ESVAPCI Dual posi: 268[M+H]".

[0224] In the following Reference Examples 13-2 to 13-36, a commercial grade of the
corresponding phenols or hydroxypyridines and a corﬁmercial grade of the corresponding
halogenated benzaldehydes or halogenated pyridinecarboxyaldehydes were used and treated
by the method described in Reference Example 13-1 or modifications thereof to give the
intended compounds. The structures of the synthesized compounds and their NMR and MS
data are shown in Tables 9-1 and 9-5.

[0225]
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[Table 9-1]
CD"&?“”“ Structure Analytical Data oo ion
|'8 KUR (300 ¥Hz, CHLOROFORN=d) &.pr@ 7.05 (dd, J=8.5, 1.1
Reference _ F iz, LE) 7.00~7.18 (n..4 B) 8.20 {dd, J28.5, 2,30z, 1 1)
Example 07 T Ry 881 (ad; J=2.3; 0.6z, 11) 9.99 (s, 18).
139 | VS ESI/APCI Dual posi 21804+A)".
W o o NS ESI/APCI Dual meee: B16FU-HT .
"E MR (300 WHz. CALOROFORM-d) & o 6.97 - 7:24 (i, 3 0)
7.3 - 7.45 (o, 2 B) 8.21 (dd, J=6.5, 2.4 ¥2, 1M 331 {d.
Reforence =04 82, 1 1) 9.99 (d, J=0.8 52, 1 B)..
Example IS EST/APCI Dual pesi: 23408-1)
133 S EST/APGI Duel neza’ 2320U-B) .
| R (300 WAz, CHLOROFORH-4) & ppm 2.38 (s, 3:B) 6.90 -
7.04 (o, 31 7,08 (dd, J=7.4. 0.9'Ha, 1B 7.57 ~ 7,39 (n.
Reference %gg?la(dc}ims 2.4z, 1 B 8.84 (d, J=2. 40z, 1 B
Example Si: -
134 S ES[/&PC] Digl pesi: 214[M+H].
3 ESIAAPC] Dual nes: 2120N-ET.
TH-NUR. (200 WHz, CALOROFORY-d) & -poc 8.8 — 713 (1, 4 H)
Reference 733 - 7.51 (w, 1 H) 8.%% (44, J=0.5, 2.3z, L'D) §.58 -
Eamle 8.70 (s, 1 B) 10.00 (d, J=0.6 Hz, 1 D).
" g KS, ES1/APC] Dual ppsi: 278[H+H)"
" KS.ES[7APC] Dual nega: Z160U-E) .
"I-NUR (300-YHz, CHLCROFORK=d) & ppe 7.13 (dt, 1-B.8, 0.7
Mz 1B 7.17 - 7.9% (o, 4 B) 8.20 (3d; J=.8, 7.9 0z, 1 )
Refetence 8 5% (dd J-.23 0.7 HZ. 1 #) 9,99 {d, J=0. 7 HZ 1.
Examgle S ESTZAPC] Dual posi® 2ISDN+RY.
136
T iR (300 ¥Hz, CHLOROFORM-d) & ppa 2.18 {s, 3:B) 6.97 -
704 {m, 1 H) 7.05 - 7.11 (o, L H) 7.14 ~ 788 (u, 3 ) 8.18:
Reference {&d, J=8.5, 2.3’ Hz, 1 ©) &.81 (dd, J=2.3, 0:6.Wz, 1 H) 9.87
Example (s 1 H).
137 S ES1/EPC] Dusgl posi: 2HA[HE].
i ¥R (300 WEz, CHLOROFORW-d) & $oa 7.03 =7 <l (i, 2.1)
7T (%, J22 AW, 1M 728 - 7.8 (i 1 )T 3 - 741 (n,
Reference THY 8.2 (dd, J=8.5, 7.3.62, 1 3) 8.63.(dd, F°2.3, 0.6 Bz,
Example AH) 10.00 €d. 3206 Kz, 1 E).
138 NS ESI/ABCE Dual posi: 234[K+H]".
g ES]/&PCI Dugl neza:: 23040,

[0226]




- 96 -

[Table 9-2]
Corrglp:und Structure Analytical Data e ion
"% WUR (300 WHz, CHLOROFORN-d) & vom 7.07 = 14 {m LB
7.0 = 742 (n, 10 743 - 748 Gn, 1 H) 7.50 - 7.63 {n, 2
Reference ) 8.24 (dd, J=8.5. 2.4 Bz, 1 W} 8.62 (dd, J2-., 0.6 Hz, 1
Example J1) 10,00 (d, J=0.8 Hz, 1 M)
139 U8 B3I /APCI Dual posi: 268LI+HY'.
‘ “H. 4HR" (300.Hdz, CHLOROFORY~d) & ppm 7.04 - 7.13 (m, £ 1)
Reference (o el = N E 740‘?51 (m.13)323(dd J=8.7, 2.3 Ba, IH)SGS(dd
Example | R, .3, 0.6 fiz, 1H) 10.00 d, J=0.6 Fz, 1 D).
‘ oA |US ESI/KPC] Dial posi: 73881,
13-10 = e
T NIR (300 ¥z, CILOOPORY=) 3 pon 2.38 (s, 31D 6.9 =
Reference 710 (ny S H) 719 - 7.81 Cu, 2 1) 217 (dd,: Jse 2.4 Bz,
Example 1) §.62 (dd; F2.4, 0.5 Bz 1 B) 9.97 (d. J0.6 Hzi 1 V.
1311 iS ESI/APCL Dual posii ZI40HHAD'.
US ESI/APGI Dual méga: 212[M-HI"
"E MR (300 Bz, CALOROFERN-4) 6 pow 2.37 (=, 3 H) 6.82 -
Referernce .94 Cm, Z2H) 6.99 - 7.09 (n, S W) 7.24— 7.8% tm, 1 ) 7.79
e -783@.25)99;(513)
’1‘3_“29 NS EST/APCI Diigl posi’ ZL3[H+T
NS, ES1FAPCT Dual mewa: 211TE-HY .
;Hﬂ}gm glsul% H(Hz 20%0%01?@9&1(—%) 455 (ppmiﬁ Hgs - 63 99-{u, 3( H)
- in, - m, 783 - 7.91 (. 2
RE‘*::;‘?SS B} 9.95 (s, 1 8).
1313 M3 FSI/APCT Dual pesi: 2170N+H)'.
XS ESI/APCI Dual nesa: 2150M-HT".
UH¥HE €300, H(Hz, cHL)oRnFoRM) & pom 6.98 — 713 (m, A 0
: . 780 - 7.42 (u, 2 1) 780~ 7.90 (e, 2 B) 9.93 Ce,.1 H).
Reference BN e '
Example o NS ES1/APCL Dia) pesi: 2330M+H)'.
1314 S
QN 9~
' MR (300, MMz, CALOROFCRU-d) & vpu 7.04 - 7.18 (a, 4-H)
Reference 729 (ddd; 1=8.7, 2.8, 0.0z, 1 H) 7.98.-7.98 (m, I B)
249 (d, 1=2.8 Hz, lH} 10,02 (d. J=009 Hz. 1 H).
Exampie U3 ESI/ZARCL Dual posi ! 2180, 2400H¥a]".
1315 NS ESI/HPCL Tual wesa: 236CL-HI.

[0227]
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[Table 9-3]
CD”&?U”d Structure Analytical Data [,,,O,S,ggﬁ,,n
) g HHR( (300, };Hz CHLDROFOBH( d) & )znpm 2. 3(8 (s: 2 1) 6.9% -
- 7.08 (m, 20 7217 =732 (ps 3 B) 7.9% (dd, J=B.7. USH
Referonce TS 7LD S0 . a8 i 1D 10,00 G 060 1
13_12 : N ke ) | K3 EST/APCT Dol pomi SL4LN+HI", 236[N+Hal’ .
o .
- T O o AR
s Ry - my i m --— m.
F:EE:;?;I? 0/@‘/ -?QZ(M,ZH)SSS(d.12882133994(5,1}1) i
NS ESI/AFCI Dual posit 2L4[H-HY".
X N
1317 g [k )
THOHIR (30008RZ, CHLORORORU-4) & bom 6.9% ~ 7.09 (s, 2°'H)
0F ™ 7.13 - 7.80 (a, %H)‘?’I”F 782 (w, 2HY9.93 (&, 11D,
Reference K8 ES1/APCI Dual posit. 217[H+H1",
Example ] M5 ESI/APCT Dual nesat 215[H-R)".
1318 T
F
. X ‘0 HIR (300°YH=, CHLORDFORN-) & pem 2.18 (s, 3°H) 6.89 -
0% N s 7.4 (0, 3D 710 -7.35 (m, 31D 7.77 - 7.88 (m, 2 1) ¥.91
Reference (e, 1 H)
Example N ESE/#.PCI Dual posi® - B130N-H]".
13-19 i o} NS, ESI/EPCI Dual nega: 210007
B . "I NMR (300-Hz, CHLOROFORH:=d) & ppo 8.80 (s, 3.1) 6.52 -
a®” S : 6.71 (o, 2 B) B.77-(ldd, 183 2.4, 09z, T H) 7.04 -
Reference : 7.1 (w, 2 H) 787 - 734(m1H)780—792(m,2H)993
Example (=5 1 H).
1320 o o~ |¥S ESI/APCT Dual posi: 229[U0+H]',
" |MS ESI/ARCT Dual nesar 22700-HY,
"B'¥NR (300:¥Hz, CHLQROFORE-d). 5-ppm 6.84 (dd, J=8.4, 0,8
Bz, 1H)700"723(m. B.H) 742 = 7.88 (0, 1K) 7.93 (dd.
Reference J= 7.5, 1.8 H'z; 1.H) lU b3 (d J=0.8 Hz. 11.
Example ¥ ESJ/BPGI Tival post 21’1’[)1*1-]} M 239[){+Ha]'
43.21 HS ES{/E?CI Dual nesa 215[)]"%”

[0228]
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[Table 9-4]
Con&poound Structure Analytical Data o
'HHHR (300 HEz. CHLOROFQRM-4) & -pem 7.05 td, J=6.0 Bz, 32 H)
Refsrence 7.2 - 7.38 (o LB 1.97 - 7.45 (n, 2 1) 7-86 (dd, J=8.0.
ﬂBHz 1 B) 951 t3d, J=2.6, 0.6 B=, 1 I} 10.02 (4, J=0.8
Example lHJ o N
1322 us “ESI/APC] Dua) posic SR4LNALY, JE6LHR]",
HS ESI/APCI Dudl mega: 23304-B°.
, " NAR (800:)0z. CHLOROFORE<d) 6 'ppa 3,82 (<, 8 H) 6.7C -
g 8:79 {n, 2H) 5.80 - 6.87 {n, 1 H) 7703 4d, J=8.5 Hz, 1 1)
Reference 794 (t, J=B8.5 Bz, 1 M) 8,18 (dd, J=8.5, %.4 Kz, 1 H) 6.65
Exampie 0P (dd, J=2.4, 0.7°82, 1B} 6.88 (d, J=0.7 Hzy 1°H).
13:23 | O IS ESIZAPCL Dual ‘posi® ‘296 LM+H)".
o d IS ESI/APET Dual neset -22816-],
'HHMR (300 Wiz, CHLOROFORM-) & pem 7.10 (d, J=8.5Hz, 2 1)
7.36 - 742 (o, 2 H) 7.86 —7.96 (w, 2 15 .24 (dd, J=3.4,
'T;fere"iw 172 Hz, 1 ) 9.96 (s, 1 B).
Xample S ESI/APC] Dual posi: 234 H+H)".
13.24
‘H MR (300 WHz, CHLOROFORM-d) & pem 7.19 {d; J=B.5 Bz, 2 H)
786 - 7.48 G, 1 H) 7,70 (4, J=8.5 Wz, #°H) 8.00 (d, J=8.5.
Reference Bz, 1 E) 8.56 td, Js2.8 Bz, 1 1) 10.05%(d, J=0.6 Nz, 1 1),
Example NS.ESI/APCL Bual posi: 268LE+H]*, 260LMHHal*.
13-25
’ "I KHR (200 ¥Hlz, CHLOROFORM=) & ppm 7.11 - 7.23 (n, 2 H)
.43 - 7,56 (m, 1 B} 7.67 ~ 7.80 (m, 1-H) 7.95 (d, J=8.8 Bz,
Reference 20 8. i2 -8, 5 (m, 1°H) 9.89 (&, 14,
Example MS £SI7APC] Dual posit Z8BLE+H)".
1326
"5 NR (300 Uz, CHLOEOFCRM-d) & rpm 2.39 [, 3 H) 6.95 -
7.08 (m, 8H) 718~ 7:20 (m, 1 B) 7.25 - 7.31 (m, 1 H) 8.20
Reference %dd J=8.8, 2.4 Bz, 1 H).8.82 (dd, 1=2.4, (u6Fz, 1 M) 9.9%
Example =, 1 H).
1325} U3 ESI/APC] Dual ngga: 2461H-R)™.
MR (300 MHz, CHLORORORM-d> & pem 2.29 Ud; J=2.0 Bz, &' H)
5,90 = 6.92 (5, 2 B)7.00 - 7.08 f& LA)7,17 - 7.30 (b, 1
Refetence H)-8,1% - 9 27 {p, 1.E)-8.56 - .68 (m, 1 H) 9.98 (&, 1 H},
Example IS E]. posi: Z31IM1.
13-28

[0229]
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[Table 9-5]
CO“FQP:““U Structure Analytical Data e
"H YR (300 ¥z, CHLDROFORM=d) & prm 2.30 (d, J=2.4 Hz, 313
G99 - 714 Gns 4 W) 8219 (3, J=8.5, 2240z, 1 1) .62 (dd,
Reference =24, 0.8 Hz; 1}[) '9.9% (d, J=0.6 Fz, 1 H).
Example NS ESI/APCL Duad nesat 2801H-TI-.
1329
. N¥R: {300 ¥Hz, CHLORGFCRY-d) & vpiz 1.24 - 1.2L [m, 3 H)
Reference 2,63 - 2.75 (m, 2-H) 6.98 - 7.13 (. 3 E) 7,25 - 7.32 . 2
Eroi E) .18 - 8,22 (n, 1 H)}°6.60 — 8.86 (m, 1 1) 8.95 - 9.89 (n,
Xample 1.H}.
1330 NS ESI/APGT Dual wosit 228LIHI"
2 iR 1300 Uz, CHLDROFORHrdJ & ppa 0.98 (4, J=T.4 Uz, 3B)
Reference 1 58 =1.76 (p, '2 H) 2 5$ 2.88 (o, ZHJ B 95 7 id @, 3~
Example i) 7.17 - 7.3 (my 2.H) 8.17 (dd, J=8.8, 4.3 Hz. I H). 8.63
1331 (dd, J=2.3, 0.6 Hz, 1'H) 9.98 (s, 1 8.
S ESIZARCT Dug] postit. 242LUFHI",
"0 YR, (300 M0z, CHLOROFORK-d) & -peiv 1.28 (d, J=6.8 Hz, 6.8)
2.68 - 3.03 (n; 1 EY.6:99 - 7.04 (n. 1}{)705 7.12 (o, 2
Reference 1) 7.21 - 7.%7 (o, 20)°8.17 (34, J=8.6; 2:4 bz L 1) 8.8k
Example dd, J=2.4, 0.6 02,1 H)»9.88 (s, 1 H).
1332 S ES1/8PG] Dual oosic 24Z{N=H]",
N ;H Dlgﬁz( (3020 njaz? 2(:21&01;0??0}?11-&} & pom 2,29 (s, 2W) 7.01 -
. m 21 =729 {n, 23 B 820 —8.27 (s, 1 H) 842
Reference 07 % Ry 548 (. 1 B) 9.9k (8 L)
Example ’ . ‘ i3 ESIJARCI Dual posi: 243‘L11+H_J'.
1333 e P ‘
"E_MIR: (300 KAz, CHLORQFORM-d) & ppw 2.39 (s, 9 HY 7.00 -
7.07 tm, 2 B) 721 - T30 (6, 2 W) 7001 (4d J=5.3, 1.9 Ba.
Reference LHY 8.3 6d, J=Ui0 Mz, TH) 9.97 &d. J=2i6 He, 110
Example NS ESIZAPCT Dusl pesiz Z32LH+H)".
13-34
'E-¥YE (300- ¥z, CHLOROFORM-d) & pom 2.43 (s, 3 B2 7.47 -
Reference T4 (o, 20) 723 ~7.45 (n, 2 1) 8.08 (dd, 9=2.3, 0.9 K3,
Eaole 1HJ34D(&JZ3Hz.1HJ994ts,1H)
P HS ESLAPCT Dual posi i 258(0+H]".
13.35
' HMR, (200 HHz, CHLOROFORM-d) & per 2.45 (s, 3 4) 2.80 (e, |
Referance 30 781 - TE6.lh, 1Y 7.39 - 7.48 (0,2 ) .01 - 8.06
Examglo (o 1 1) 8.36 ~ 8.4] (@, SH 9.95 (=, 11D,
13.36 S ESL/APCT Dual posi: 228[N+H)*.

Reference Example 13-37

6-(4-Cyclopropylphenoxy)pyridine-3-carbaldehyde

[0230] [Formula 55]

OHC\(\j\ .
WY
N~ O g

(1) Synthesis of 6-(4-bromophenoxy)pyridine-3-carbaldehyde

[0231]
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[Formula 56]

OHCﬁ /©/_Br
N" 0

To a solution of 4-bromophenol (2.79 g) in N,N-dimethylformamide (25.0 mL),
potassium carbonate (2.45 g) was added and the mixture was stirred at room temperature for
10 minutes. Subsequently, 6-bromo-3-pyridinecarboxyaldehyde (3.00 g) was added and the
mixture was stirred at 130°C for 2.5 hours.  After cooling the reaction mixture to room
temperature, water was added to it and extraction was conducted with ethyl acetate. The
combined organic layers were washed with water and saturated brine successively and after
passage through a phase separator, they were concentrated under reduced pressure. The
resulting residue was purified by silica gel column chromatography (n-hexane:ethyl acetate =
100:0-50:50) to give 6-(4-bromophenoxy)pyridine-3-carbaldehyde as a pale yellow solid
(3.23 g).

'H NMR (300 MHz, CHLOROFORM-d) 8 ppm 7.01 - 7.13 (m, 3 H) 7.51 - 7.61 (m, 2 H)‘
8.21 (dd, J=8.6, 2.4 Hz, 1 H) 8.61 (dd, J=2.4, 0.7 Hz, 1 H) 9.99 (d, J=0.7 Hz, 1 H). '
MS ESI/APCI Dual posi: 278[M-+H]".

(2) Synthesis of the titled compound

A mixture of the compound (3.22 g) obtained in step (1) above, 2-cyclopropyl-
4,4,5,5-tetramethyl-1,3,2-dioxaborolane (3.89 g), tetrakis(triphenylphosphine)palladium(0)
(669 mg), cesium carbonate (11.3 g), toluene (20.0 mL) and water (10.0 mL) was stirred at
100°C for 6 hours.  After cooling the reaction mixture to room temperature, the precipitate
was removed by filtration through Celite (registered trademark). | To the filtrate, water and
ethyl acetate were added and extraction was conducted with ethyl acetate. The combined
organic layers were washed with water and saturated brine successively and after passage
through a phase separator, they were concentrated under reduced pressure.  The resulting
residue was purified by silica gel column chromatography (n-hexane:ethyl acetate = 100:0-
50:50) and further purified by preparative HPLC. A saturated aqueous solution of sodium

hydrogencarbonate was then added and extraction was conducted with ethyl acetate. The
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combined organic layers were passed through a phase separator and thereafter concentrated
under reduced pressure to give the titled compound as a colorless oil (614 mg).

"H NMR (300 MHz, CHLOROFORM-4) § ppm 0.65 - 0.76 (m, 2 H) 0.92 - 1.04 (m, 2 H)
1.84-1.98 (m, 1 H)6.94-7.10 (m, 3 H) 7.11 - 7.20 (m, 2 H) 8.17 (dd, J=8.6, 2.4 Hz, 1 H)
8.60 - 8.67 (m, 1 H) 9.97 (d, J=0.6 Hz, 1 H).

MS ESI/APCI Dual posi: 240[M+H]".

MS ESIAPCI Dual nega: 238{M-H]".

Reference Example 14-1

4-[(5-Fuoropyridin-2-yl)oxy]benzaldehyde

[0232] [Formula 57]

OHC. _F

To a solution of 4-hydroxybenzaldehyde (5.00 g) in N,N-dimethylacetamide
(60.0 L), potassium carbonate (6.23 g) was added and the mixture was stirred at room
temperature for 10 minutes. Subsequently, 2,5-difluoropyridine (4.71 g) was added and the
mixture was stirred at 150°C for 64 hours. After cooling the reaction mixture to room
temperature, water was added to it and extraction was conducted with ethyl acetate, The
combined organic layers were washed with water and saturated brine successively and alter
passage through a phase separator, they were concentrated under reduced pressure. The
resulting residue was purified by silica gel column chromatography (n-hexane:ethy! acetate =
100:0-70:30) to give the titled compound as a colorless solid (3.24 g).
'H NMR (300 MHz, CHLOROFORM-d) & ppm 6.98 - 7.05 (m, 1 H) 7.21 - 7.29 (m, 2 H)
746 -7.57 (m, 1 H) 7.89 - 7.96 (m, 2 H) 8.05 - 8.09 (m, 1 H) 9.98 (s, 1 H).
MS ESVAPCI Dual posi: 218[M+H]".
[0233] In the following Reference Examples 14-2 to 14-4, a commercial grade of the
corresponding halogenated pyridines was used and treated by the method described in
Reference Example 14-1 or modifications thereof to give the intended compounds. The

structures of the synthesized compounds and their NMR and MS data are shown in Table 10-
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1.
[0234] [Table 10-1]

C"“,{f"””" Struclure Analytical Data el

0. {information
'BWMR (200 HEz, CHLOROFORM~d). & pim 6.92 =°7.08 (6. 1.H)
730 = 7.82 Go, 3-1) ‘.65 - 773(m13)788-?9?(m2

Fgem"fe 0P N Xy A 1 R0, 16T 8,08 (s, 1D
ample | | NS ESI/APCI Dual posi: 2340HeT) .
142 P ‘
0

NHR( 00 Mz, CELBRDFOR’H-d) & opin 5.32 (s, 31D 692 d,
9 He. 1 M) 7.18,--7.30 {m, 2 H) 954 —7.62 (m,
95 (i, 2H‘806(dt 3=3.5; U'f}{le)S%(a

Refere N . - J =74 Hz. )
by 0¥ o= = 7.5 <7
Example I | e
1 Z & \N‘ IS ESI/APCT Dual wosi " 2140HsHI', 23600+Hal’.

) ERITS (300 }IHz CHLORGFORH-d) & opm 7.12 (df-, -J=8.9, U 7
F Bz, 1 H) 7.20 - 735 (m, 2 H) 7.94 - .00 {n, ') 8.4
Referance 18048 (m. l H) 10:02.(=, 1 4},

Example 0P 7 K7 |8 ESI/APCT Dual pesi: 2680M+HY .
144 O |

Reference 14-5
4-[(5-cyclopropylpyridin-2-yl)oxyJbenzaldehyde
[0235] [Formula 58]

om:‘ Q/A

(1) Synthesis of 4-[(5-bromopyridin-2-yl)oxy]benzaldehyde
[0236] [Forrnula 59]

ch: Sy

Instead of 2,5-difluoropyridine, 2,5-dibromopyridine (13.5 g) was used and treated
by the same technique as in Reference 14-1 to give the titled compound as a pale yellow oil
(12.4 g).

'"H NMR (300 MHz, CHLOROFORM-d) 8 ppm 6.91 - 6.97 (m, 1 H) 7.24 - 7.32 (m, 2 H)
7.81-7.88 (m,1 H)7.90-798 (;n, 2 H) 8.23 - 8.27 (in, 1 H) 9.99 (s, 1 H).
MS ESI/APCI Dual posi: 277[M+H]".
(2) Synthesis of the titled compound
A mixture of the compound (5.00 g) obtained in step (1) above, cyclopropylboronic

acid (2.01 g), palladium(IT) acetate (201 mg), tripotassium phosphate (13.4 g),



- 103 -

tricyclohexylphosphine (0.6 mol/L, solution in toluene, 30.0 mL), toluene (95.0 mL) and
water (5.0 mL) was stirred at 100°C for 3 hours.  After cooling the reaction mixture to room
temperature, water was added to it and two extractions were conducted with ethyl acetate.
The combined organic layers were washed with saturated brine and thereafter the crude
product was adsorbed on diatomaceous earth, with the solvents being distilled off under
reduced pressure.  The crude product adsorbed on the diatomaceous carth was purified by
silica gel column chromatography (hexane:ethyl acetate = 95:5-63:37) to give the titled
compound as a yellow o0il (3.89 g).

"H NMR (300 MHz, CHLOROFORM-d) § ppm 0.64 - 0.74 (m, 2 H) 0.95 - 1.07 (m, 2 H)
1.82-197(m, 1 H) 6.88-6.95 (m, 1 H) 7.19-7.26 (m, 2 H) 7.37 - 745 (m, 1 H) 7.86 - 7.94
(m, 2 H) 8.02 - 8.09 (m, 1 H) 9.96 (s, 1 H).

MS ESI/APCI Dual posi: 240[M+H]".

Reference Example 15-1

4-(2-Cyclopropylethyl)benzaldehyde

[0237] [Formula 60)

(1) Synthesis of 4-(cyclopropylethynyl)benzaldehyde
[0238] [Formula 61]
OHC’

To a mixture of 4-bromobenzaldehyde (2.00 g),
bis(triphenylphosphine)palladium(Il) dichloride (228 mg), copper(I) iodide (20.6 mg), N,N-
dimethylformamide (2.00 mL) and triethylamine (15.1 mL), cyclopropylacetylene was added
and thereafter the mixture was stirred in a sealed tube at 110°C for one minute under
irradiation with microwaves. After being cooled fo room temperature, the reaction mixture
was poured into a saturated aqueous solution of ammonium chloride and extracted with a
liquid mixture of n-hexane/ethyl acetate (1:1) three times. The combined organic layers

were washed with saturated brine and dried over added anhydrous magnesium sulfate. The
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desiccant was removed by filtration and the filtrate was concentrated under reduced pressure.
The resulting residue was purified by silica gel column chromatography (n-hexane:ethyl
acetate = 100:0-60:40) to give 4-(cyclopropylethynyl)benzaldehyde as a brown oil (1.79 g).
"H NMR (300 MHz, CHLOROFORM-d) 5 ppm 0.80 - 0.99 (m, 4 1) 1.42 - 1.54 (m, 1 )
7.46-7.54 (m,2 H) 7.75 - 7.82 (m, 2 ) 9.98 (s, 1 H).
MS ESI/APCI Dual posi: 171[M+H]".
(2) Synthesis of the titled compound

To a solution in ethyl acetate (22.0 mL) of the compound (1.79 g) obtained in step
(1) above, 10% palladium/carbon (179 mg) was added. The mixture was stirred at room
temperature for 22 hours in a hydrogen atmosphere. More of 10% palladivm/carbon
(179 mg) was added and the mixture was stirred at room temperature for 3 hours in a
hydrogen atmosphere. The insoluble matter was removed by filtration through Celite
(registered trademark). After concentrating the filtrate under reduced pressure, the residue
was purified by silica gel column chromatography (n-hexane:ethyl acetate = 100:0-70:30) to
give the titled compound as a crude product (1.23 g).
"H NMR (300 MHz, CHLOROFORM-d} § ppm 0.01 - 0.08 (m, 2 H) 0.39 - 0.48 (m, 2 )
0.60-0.77 (m, 1 H) 1.50-1.59 (m, 2 H) 2.75 - 2.84 (m, 2 H) 7.30 - 7.39 (m, 2 H) 7.74 - 7.83
(m,2H) 9.97 (5, 1 H).
MS ESI/APCI Dual posi: 175[M-+H]".
MS ESIVAPCI Dual nega: 173[M-HJ".
Reference Example 16-1
4-[(2,2-Dimethylpropoxy)methyl]benzaldehyde
[0239] [Formula 62]

OHC‘O\/Q\X

(1) Synthesis of 4-(chloromethyi}-N-methoxy-N-methylbenzamide
[0240]
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[Formula 63]
O

Me‘l\;l M .
OMe ALCH

To a solution of 4-(bromomethyl)benzoic acid (10.7 g) in chloroform (200 mL), i-
(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (10.5 g), 1-
hydroxybenzotriazole monohydrate (8.38 g), N,O-dimethylhydroxylamine hydrochloride
(4.85 g), and triethylamine (6.94 mL) were added. After stirring the mixture at room
temperature for 53 hours, chloroform (200 mL) was added. The mixture was washed with a
saturated aqueous solution of sodium hydrogencarbonate, a saturated aqueous solution of
ammonium chloride, and saturated brine successively. After passage through a phase
separator, the washed mixture was concentrated under reduced pressure. The resulting
residue was purified by silica gel column chromatography (n-hexane:ethyl acetate = 95:5-
40:60) to give 4-(chloromethyl)-N-methoxy-N-methylbenzamide as a colorless oil (3.23 g).
"H NMR (300 MHz, CHLOROFORM-d) § ppm 3.37 (s, 3 H) 3.55 (s, 3 H) 4.61 (s, 2 H) 7.39
-7.46 (m, 2 H) 7.65 - 7.72 (m, 2 H).

MS ESI/APCI Dual posi: 214[M+H]", 236[M-+Na]".
(2) Synthesis of 4-[(2,2-dimethylpropoxy)methyl]-N-methoxy-N-methylbenzamide
{0241]o [Formula 64]

To a suspension of sodium hydride (60% dispersion in mineral oil, 286 mg) in N,N-
dimethylformamide (23.4 mL), a solution of potassium iodide (70.2 mg) and 2,2-dimethyl-1-
propanol (618 mg) in N,N-dimethylformamide (5.00 mL) were added. After stirring the
mixture at room temperature for an hour, a solution in tetrahydrofuran (5.00 mL) of the
compound (1.00 g} obtained in step (1) above was added. After stirring the mixture at room
temperature for 3 hours, a saturated aqueous solution of ammonium chloride was added.
Two extractions were conducted with a liquid mixture of n-hexane/ethyl acetate (1:1) and the

combined organic layers were washed with saturated brine.  After drying over anhydrous
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magnesium sulfate, the desiccant was removed by filtration and the filtrate was concentrated
under reduced pressure. The resulﬁng residue was purified by silica gel column
chromatography (n-hexane:ethyl acetate = 100:0-65:35) to give 4-[(2,2-
dimethylpropoxy)methyl]-N-methoxy-N-methylbenzamide as a colorless oil (304 mg).
"H NMR (300 MHz, CHLOROFORM-d) & ppm 0.93 - 0.97 (m, 9 H) 3.11 - 3.16 (m, 2 H)
3.36(d,J=0.3 Hz, 3 H)3.57 (5,3 H)4.56 (s, 2 H) 7.34 - 7.40 (m, 2 H) 7.63 - 7.69 (m, 2 H).
(3) Synthesis of the titled compound

To a solution in tetrahydrofuran (5.93 mL) of the compound (472 mg) obtained in
step (2) above, diisobutylaluminum hydride (about 1.0 mol/L, solution in n-hexane, 2.64 mL)
was added at -78°C.  After stirring the mixture at -78°C for 30 minutes, 1 mol/L
hydrochioric acid (5.00 mL) was added at that temperature. After being stirred at room
temperature for an hour, the reaction mixture was poured into 1 mol/L hydrochloric acid
(20.0 mL). Afier three extractions with ethy! acetate, the combined organic layers were
washed with saturated brine. The washed organic layers were passed through a phase
separator and concentrated under reduced pressure. The resulting residue was purified by
silica gel column chromatography (n-hexane:ethyl acetate = 100:0-90:10) to give the titled
compound as a colorless oil (302 mg).
'"H NMR (300 MHz, CHLOROFORM-d) &ppm 0.93 - 0.99 (m, 9 H) 3.16 (s, 2 H) 4.60 (s,
2H)7.48-7.53 (m,2 H)7.82-7.90 (m, 2 H) 10.01 (s, 1 H).
Reference Example 16-2
4-{[(1-Methyleyclopropyl)methoxylmethyl } benzaldehyde
[0242] [Formula 65]

OHC\@LQ\X

Instead of 2,2-dimethyl-1-propanol, 1-methylcyclopropanemethanol was used and
treated by the same technique as in Reference Examples 16-1(2) and 16-1(3) to give the titled
compound as a colorless oil.

"H NMR (300 MFz, CHLOROFORM-d) § ppm 0.32 - 0.45 (m, 4 H) 1.18 (s, 3 H) 3.30 (s,
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2H)4.61 (s,2H)7.48 - 7.54 (m, 2 H) 7.83 - 7.90 (m, 2 H) 10.01 (s, 1 H).
Reference Example 17-1
4-(1,1-Difluoroethyl)benzaldehyde
[0243] [Formula 66]
O\ [ |

To a solution of 1-bromo-4-(1,1-difluoroethyl)benzene (1.00 g) in tetrahydrofuran
(10.0 mL), n-butyl lithium (2.69 mol/L, solution in n-hexane, 1.68 ml.) was added at -80°C
and the mixture was stirred at that temperature for 5 minutes. Subsequently, N,N-
dimethylformamide (0.522 mL) was added at -80°C and after stirring the mixture at that
temperature for 20 minutes, 2 mol/L hydrochloric acid (2.50 ml.) was added. After
bringing the reaction mixture to room temperature, two extractions were conducted with
ethyl acetate and the combined organic layers were washed with water.  After drying over
anhydrous magnesium sulfate and the desiccant was removed by filtration; the filtrate was
then concentrated under reduced pressure. The resulting residue was purified by silica gel
column chromatography (n-hexane:ethyl acetate = 100:0-90:10) to give the titled compound
as a colorless oil (510 mg).
'HNMR (300 MHz, CHLOROFORM-d) 6 ppm 1.95 (t, J=18.2 Hz, 3 H) 7.64 - 7.73 (m, 2 H)
7.92 - 7.98 (m, 2 H) 10.07 (s, 1 H).
MS EI posi: 170[M]".
Reference Example 18-1

4-(Difluoromethoxy)-3,5-dimethylbenzaldehyde
[0244] [Formula 67]

F
OHC -0

To a mixture of 4-hydroxy-3,5-dimethylbenzaldehyde (2.00 g), N,N-
dimethylformamide (54.0 mL) and water (6.00 mL), sodium chlorodifluoroacetate (6.09 g)

and potassium carbonate (3.68 g) were added and the mixture was stirred at 120°C for 4.5
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hours. After cooling the reaction mixture to room temperature, water was added to it and
two extractions were conducted with ethyl acetate. The combined organic layers were
washed with water four times and thereafier washed with saturated brine.  After drying over
anhydrous magnesium sulfate, the desiccant was removed by filtration and the filtrate was
then concentrated under reduced pressure.  The resulting residue was purified by silica gel
column chromatography (n-hexane:ethyl acetate = 97:3-88:12) to give the titled compound as
a colorless solid (2.53 g).

'H NMR (300 MHz, CHLOROFORM-d) & ppm 2.35 - 2.41 (m, 6 H) 6.10 - 6.69 (m, 1 H)
7.5‘9 -7.64 (m,2H)9.93 (s, 1 H).

MS ESI/APCI Dual posi: 201[M+H]".

Reference Example 19-1

[3-(Trifluoromethyl)phenyljacetaldehyde

[0245] [Formula 68]

To a solution of 3-(trifluoromethyl)phenethyl alcohol (2.00 g) in chloroform
(50.0 mL), Dess-Martin periodinane (4.70 g) was added under cooling with ice. After being
brought to room temperature, the reaction mixture was stirred for an howr. Subsequently, a
saturated aqueous solution of sodium hydrogencarbonate (25.0 mL} and a saturated aqueous
solution of sodium thiosulfate (25.0 mL) were added and the mixture was vigorously stirred
for an hour., After phase separation, the organic layer was dried over anhydrous magnesium
sulfate, the desiccant was removed by filtration, and the filtrate was concentrated under
reduced pressure. The resulting residue was purified by silica gel column chromatography
(n-hexane:ethyl acetate = 98:2-85:15) to give the titled compound as a pale yellow 0il (1.19
).
'H NMR (300 MHz, CHLOROFORM-d) & ppm 3.79 (s, 2 H) 7.36 - 7.62 (m, 4 1) 9.77 - 9.81
{(m, 1 H).
MS ESI/APCI Dual nega: 187[M-HT.
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Reference Example 19-2
[4-(Triflaoromethyl)phenyllacetaldehyde
[0246] [Formula 69]

ML
‘CF

'3
Instead of 3-(trifluoromethyl)phenethyl alcohol, 4-(triﬂuoromethyl)phene&yl

alcohol was used and treated by the same technique as in Reference Example 19-1 to give the

titled compound as a yellow oil.

"H NMR (300 MHz, CHLOROFORM-d) & ppm 3.79 (s, 2 H) 7.06 - 7.75 (m, 4 H) 9.77 - 9.80

(m, 1 H).

MS ESIYAPCI Dual nega: 187|M-H]J.

Reference Exampie 20-1

3-Cyclopropyl-4-(triftuoromethyl)benzaldehyde

[0247] [Formula 70]

OHC._ ~_ A

(1) Synthesis of methyl -3-cyclopropyl-4-(trifluoromethyl)benzoate
[0248] [Formula 71]
@]

MeD"”

CFj
Instead of 6-(4-bromophenoxy)pyridine-3-carbaldehyde, methyl 4-(trifluoromethyl)-

3-{[(trifluoromethyl)sulfonyl]oxy}benzoate (see WO 2007/129745) (2.21 g) was used and

treated by the same technique as in Reference Example [3-37(2) to give methyl 3-

cyclopropyl-4-(trifluoromethyl)benzoate as a colorless oil (1.42 g).

'H NMR (300 MHz, CHLOROFORM-d) 8 ppm 0.81 - 0.90 (m, 2 H) 1.04 - 1.14 (m, 2 )

2.16 - 2.30 (m, 1 H) 3.93 (s, 3 H) 7.65 - 7.72 (m, 2 H) 7.83 - 7.93 (m, 1 H).

MS ESVAPCI Dual posi: 245[M-+H]".

(2) Synthesis of [3-cyclopropyl-4-(trifluoromethyl)phenylimethanol
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[0249]
{Formula 72]

”°/\Ejﬁ
CF,

To a solution in dehydrated tetrahydrofuran (50.0 mL) of the compound (1.42 g)
obtained in step (1) above, lithium borohydride (380 mg) was added and the mixture was
stirred at 60°C for 4 hours. Subsequently, 1 mol/L hydrochloric acid was added under
cooling with ice. Following extraction with ethyl acetate, the organic layer was washed
with saturated brine. After drying over anhydrous magnesium sulfate and removing the
desiccant by filtration, the filtrate was concentrated under reduced pressure. The resulting
residue was purified by silica gel column chromatography (n-hexane:ethyl acetate = 98:2-
75:25) to give [3-cyclopropyl-4-(trifluoromethyl)phenylJmethanol as a colorless oil (1.18 g).
'H NMR (300 MHz, CHLOROFORM-d) & ppm 0.72 - 0.83 (m, 2 H) 0.97 - 1.10 (m, 2 H)
1.70 (t, J=5.9 Hz, 1 H) 2.14 - 2.28 (m, 1 H) 4.71 (d, J=5.9 Hz, 2 ) 7.04 (s, | H) 7.23 (d,
J=8.1 Hz, 1 H) 7.60 (d, J=8.1 Hz, 1 H).

MS ESVAPCI Dual nega: 215[M-HY.
(3) Synthesis of the titled compound

The compound (1.18 g) obtained in step (2) above was used as the starting material
and treated by the same technique as in Reference Example 19-1 to give the titled compound
as a colorless oil (760 mg).

'H NMR (600 MHz, CHLOROFORM-d) & ppm 0.84 - 0.90 (m, 2 H) 1.08 - 1.15 (m, 2 H)
222-230(m, 1 H) 7.54 (s, 1 H) 7.71 - 7.76 (m, 1 H) 7.77 - 7.82 (m, | H) 10.04 (s, 1 H).
MS EI posi: 214[M]".

Reference Example 20-2

3-Methoxy-4-(trifluoromethyl)benzaldehyde

[0250] [Formula 73]

OHCOM‘e
CF;
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(1) Synthesis of methyl 3-methoxy-4-(trifluoromethyl}benzoate
[0251] [Formula 74]
0

MEO) ‘ O OMe
‘ CF3

To a solution of methyl 3-hydroxy-4-(triflucromethyl}benzoate (see WO
2007/129745) (2.00 g) in N,N-dimethylformamide {9.00 mL), sodium hydride (60%
dispersion in mineral oil, 545 mg) was added in small portions under cooling with ice.

After stirring the mixture at room temperature for 30 minutes, methyl iodide (0.849 mL) was
added. After stirring the reaction mixture at room temperature for 2.5 hours, iced water was
added and two extractions were conducted with ethyl acetate. The combined organic layers
were washed with water three times and thereafter dried over anhydrous magnesium sulfate.
After removing the desiccant by filtration, the filtrate was concentrated under reduced
pressure. The resulting residue was purified by silica gel column chromatography (n-
hexane:ethyl acetate = 95:5-85:15) to give methyl 3-methoxy-4-(trifluoromethyl)benzoate as
a colorless solid (2.11 g).

"H NMR (300 MHz, CHLOROFORM-d) & ppm 3.96 (s, 3 H) 3.97 (s, 3 H) 7.60 - 7.72 (m,

3 H).

MS EI posi: 234[M]".

(2) Synthesis of the titled compound

The compound (2.11 g) obtained in step (1) above was used as the starting material
and treated by the same techniques as in Reference Example 20-1(2) and Reference Example
19-1 to give the titled compound as a pale yellow oil (1.26 g).

'H NMR (600 MHz, CHLOROFORM-d) § ppm 3.97 - 4.01 {m, 3 H) 7.49 - 7.53 (m, 2 H)
7.74 -7.79 (m, 1 H) 10.05 (s, 1 H).

MS EI posi: 204[M]".

Reference Example 20-3

3-(Difluoromethoxy)-4-(trifluoromethyl)benzaldehyde
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[0252]

[Formula 75]
F
OHC.__~. 00—
F
ek
(1) Synthesis of methyl 3-(difluoromethoxy)-4-(trifluoromethyl)benzoate
[0253] [Formula 76]
o]

) _F
meo F
CF;

A suspension of methyl 3-hydroxy-4-(trifluoromethyl)benzoate (see WO
2007/129745) (2.00g), sodium chlorodifluoroacetate (2.08 g) and potassium carbonate
(2.51 g) in N,N-dimethylformamide (30.0 mL) was stirred at 100°C for 6 hours. " After
copling the reaction mixture to room temperature, water was added to it and two extractions
were conducted with ethyl acetate. The combined organic layers were washed with water
three times and thereafter dried over anhydrous magnesium sulfate. After removing the
desiccant by filtration, the filtrate was concentrated under reduced pressure. The resulting
residue was purified by silica gel column chromatography (n-hexane:ethyl acetate = 98:2-
85:15) to give methyl 3-(difluoromethoxy)-4-(triflucromethyl)benzoate as a colorless oil
(1.96 g).
'H NMR (300 MHz, CHLOROFORM-d) § ppm 3.93 - 4.01 (m, 3 H) 6.28 - 6.87 (m, 1 H)
7.72 -7.80 (m, 1 H) 7.92 - 8.02 (m, 2 H).
MS EI posi: 270[M]".
(2) Synthesis of the titled compound

The compound (1.96 g) obtained in step (1) above was used as the starting material
and treated by the same techniques as in Reference Example 20-1(2) and Reference Example
19-1 to give the titled compound as a colorless oil (1.35 g).
TH NMR (600 MHz, CHLOROFORM-d) § ppm 6.50 - 6.79 (m, 1 H) 7.79 - 7.86 (m, 2 )
7.88 - 7.91 (m, 1 H) 10.07 (s, 1 H).



MS EI posi: 240[M]".

Reference Example 21-1
4-Cyclobutyl-3-(trifluoromethyl)benzaldehyde
[0754] [Formula 77]

(1) Synthesis of 1-[4-bromo-2-(trifluoromethyl)phenyl]cyclobutanol
[0255] [Formula 78]

To a solution of 5-bromo-2-icdobenzotrifluoride (5.00 g) in dehydrated
tetrahydrofuran (140 mL}, n-butyl lithium (2.69 mol/L, solution in n-hexane, 5.30 mL) was
added at -78°C and the mixture was stirred at that temperature for 25 minutes. After adding
a solution of cyclobutanone (999 mg} in tetrahydrofuran (5.00 mL), the mixture was brought
to room temperature and stirred for 3 days. After adding a saturated aqueous solution of
ammonium chloride under cooling with ice, two extractions were conducted with ethyl
acetate. The combined organic layers were washed with water and thereafter dried over
anhydrous magnesium sulfate. After removing the desiccant by filtration, the filtrate was
concentrated under reduced pressure. The resulting residue was purified by silica gel
column chromatography (n-hexane:ethyl acetate = 98:2-80:20) to give 1-[4-bromo-2-
(trifluoromethyl)phenyl]cyclobutanol as a pale yellow oil (3.00 g).

'H NMR (300 MHz, CHLOROFORM-d) § ppm 1.71 - 1.88 (m, 1 H) 2.20 - 2.49 (m, 3 H)
2.52-2.70(m,2H) 7.29-7.35(m, 1 H) 7.62-7.69 (m, 1 H) 7.78 - 7.84 (m, 1 H).

MS EI posi: 294[M]".

{2) Synthesis of 4-bromo-1-cyclobutyl-2-{trifluoromethyl)benzene

[0256] [Formula 79]

Br.__~_ CF,
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To a solution in chloroform (10.0 mL) of the compound (1.00 g) obtained in step (1)
above and triethylsi'lane (406 mg), a solution of boron trifluoride/diethyl ether complex
(601 mg) in chloroform (4.00 mL) was added at -65°C.  After being brought to 0°C, the
mixture was stirred at that temperature for 30 minutes. Subsequently, potassium carbonate
(1.08 g) and water (10.0 mL) were added and the mixture was brought to room temperature.
After phase separation, the organic layer was dried over anhydrous magnesium sulfate.
After removing the desiccant by filtration, the filtrate was concentrated under reduced
pressure. The resulting residue was purified by silica gel column chromatography (n-
hexane:ethyl acetate = 99:1-90:10) and further purified by NH silica gel column
chromatography (n-hexane) to give 4-bromo-1-cyclobutyl-2-(trifluoromethyl)benzene as a
colorless oil (490 mg).
'HNMR (300 MHz, CHLOROFORM-d) & ppm 1.78 - 1.91 (m, 1 H) 1.92 - 2.25 (m, 3 H)
2.27- 242 (m, 2 H) 3.83 (quin, }=8.5 Hz, 1 H) 7.41 - 7.47 (m, 1 H) 7.59 - 7.67 (m, 1 H) 7.6%
-7.73 (m, 1 H).
MS EI posi: 278[M]".
(3) Synthesis of the titled compound

The compound (480 mg) obtained in step (2) above was used as the starting material
and treated by the same technique as in Reference Example 17-1 to give the titled compound
as a colorless oil (300 mg).
"H NMR (300 MHz, CHLOROFORM-d) § ppm 1.82 - 1.97 (m, 1 H) 1.99 - 2.16 {m, 1 H)
2.16-233 (m,2 H)2.33 -2.49 (in, 2 H) 3.96 (quin, J=8.6 Hz, 1 H) 7.74 - 7.81 (m, 1 H) 8.00
- 8.08 (m, 1 H) 8.09 - 8.13 (m, 1 H) 10.03 (s, 1 H).
MS EI posi: 228[M]".
Reference Example 22-1
3-Cyclobutyl-4-(trifluoromethyl)benzaldehyde

[0257] [Formula 80]
OHC.
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(1) Synthesis of 1-cyclobutyl-4-nitro-2-(trifluoromethyl)benzene
[0258]
[Formula 81]

O,N "CF;
A mixture of 2-iodo-5-nitrobenzotriftuoride (4.62 g), cyclobutylboronic acid

(4.15 g), [1,1°-bis(diphenylphosphino)ferrocene |palladium(Il} dichloride (4.15 g), cesium

carbonate (22.6 g), toluene (67.0 mL) and water (33.0 mL) was stirred in a sealed tube at

80°C for 6 hours. After cooling the reaction mixture to room temperature, extraction was

conducted with ethyl acetate. The combined organic layers were dried over anhydrous

magnesium sulfate and after removing the desiccant by filtration, the filtrate was

concentrated under reduced pressure. The resulting residue was purified by silica gel

column chromatography (n-hexane:ethyl acetate = 100:0-94:6) to give 1-cyclobutyl-4-nitro-

2-(trifluoromethyl)benzene as a pale yellow oil (1.69 g).

'HNMR (300 MHz, CHLOROFORM-d) § ppm 1.84 - 1.99 (m, 1 H) 2.00 - 2.33 (m, 3 H)

235-2.52(m, 2 H)3.89-4.05(m, 1 H) 7.74 - 7.81 (m, I H) 8.34 - 8.43 (m, 1 H) 8.45 - 8.50

(m,1H).

MS ESVAPCI Dual nega: 244[M-H]".

(2) Synthesis of 4-cyclobutyl-3-(trifiuoromethyl)aniline

[0259] [Formgla 82]

HaN™ CFs
A mixture of the compound (1.69 g) obtained in step (1) above, an iron powder
(2.14 g), ammonium chloride (442 mg), ethanol (26.0 mL) and water (13.0 mL) was stirred at
85°C for an hour. Afier being cooled to room temperature, the reaction mixture was filtered
through Celite (registered trademark). To the filtrate, a saturated aqueous solution of

sodium hydrogencarbonate was added and three extractions were conducted with ethyl

acetate. The combined organic layers were dried over anhydrous magnesium suifate and
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after removing the desiccant by filtration, the filtrate was concentrated under reduced
pressure. The resulting residue was purified by silica gel column chromatography (n-
hexane:ethyl acetate = 100:0-75:25) to give 4-cyclobutyl-3-(trifluoromethyl)aniline as a pale
yellow oil (1.34 g). )

'H NMR (300 MHz, CHLOROFORM-d) § ppm 1.72 - 1.87 (m, 1 H) 1.87 - 2.21 (m, 3 H)
221 -236(m,2H)3.66-3.85(m, 3 H)6.78 - 6.86 (m, 1 H) 6.88 - 6.93 (m, 1 H) 7.31 - 7.37
(m, 1 H).

MS ESI posi: 216[M-+H]".

(3) Synthesis of 4-cyclobutyl-2-iodo-5-(triftucromethyl)aniline

[0260] [Formula 83]

To a mixture of the compound (1.34 g) obtained in step (2) above, sodium
hydrogencarbonate (628 mg), chloroform (32.0 mL) and methanol (8.00 mL), a solution of
iodine monochloride (1.21 g) in chloroform (8.00 mL) was added dropwise at room
temperature over a period of 30 minutes. The resulting mixture was stirred at room
temperature for two hours. After adding a solution of 25% sodium metabisulfite in water
(20.0 g) under cooling with ice, the mixture was stirred at room temperature for 30 minutes.

The reaction mixture was extracted with chloroform and the combined organic léyers were
dried over anhydrous magnesium sulfate. After removing the desiccant by filtration, the
filtrate was concentrated under reduced pressure to give 4-cyclobutyl-2-iodo-5-
(trifluoromethyl)aniline as a brown oil (2.08 g).

'H NMR (300 MHz, CHLOROFORM-d) § ppm 1.71 - 1.89 (m, 1 H) 1.90 - 2.20 (m, 3 H)
220-237(m,2H)3.60-3.78 (m, 1 HY4.12 (br. 5,2 H) 6.92 (s, 1 H) 7.76 (s, 1 H).

MS ESI posi: 342[M+H]".

(4) Synthesis of 2-cyclobutyl-4-iodo-1-(trifluoromethyl)benzene

[0261]
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[Formula 84]

P 3

To a suspension in acetonitrile (60.0 mL) of the compound (2.08 g) obtained in step
(3) above and sodium nitrite (2.10 g), conc. sulfuric acid (6.00 mL) was added at 0°C over a
period of 15 minutes. After stirring the mixture at that temperature for an hour, ethanol
(24.0 mL) was added.  After being stirred at 100°C for two hours, the reaction mixture was
stirred overnight at room temperature.  The reaction mixture was poured into iced water and
two extractions were conducted with chloroform. The combined organic layers were
washed with a saturated aqueous solution of sodium hydrogencarbonate and thereafter dried
over anhydrous magnesium sulfate.  After removing the desiccant by filtration, the filtrate
was concentrated under reduced pressure and the residue was purified twice by NH silica gel
column chromatography (with n-hexane only) to give 2-cyclobutyl-4-jodo-1-
(trifluoromethyl}benzene as a colorless oil (1.25 g).
"H NMR (300 MHz, CHLOROFORM-d) & ppm 1.77 - 1.93 (m, 1 H) 1.95 - 2.26 (m, 3 H)
2.27 - 2.40 (m, 2 H) 3.81 (quin, J=8.8 Hz, 1 H) 7.26 - 7.31 (m, 1 H) 7.60 - 7.67 (m, 1 H) 7.88
(s, 1 H).
(5) Synthesis of the titled compound

The compound {1.25 g) obtained in step (4j above was used as the starting material
and treated by the same technique as in Reference Examplie 17-1 to give the titled compound
as a colorless oil (660 mg).
"H NMR (300 MHz, CHLOROFORM-d) & ppm 1.82 - 2.17 (m, 2 H) 2.17 - 2.49 (m, 4 H) _
3.86-4.02(m, 1 H)7.73 - 7.83 (m, 2 H) 8.09 (s, 1 H) 10.11 (s, 1 H).
MS EI posi: 228[M]".
Reference Example 23-1
cis-2-Phenylcyclopropanecarbaldehyde
[0262]
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[Formula 85]

A
OHC®
(1) Synthesis of ethyl trans-2-phenylcyclopropanecarboxylate and ethyl cis-2-
phenylcyclopropanecarboxylate

[0263] [Formula 86]

EtO.. (A S
;

and

b f
o :

To a suspension of styrene (3.00 g) and rhodium(II) acetate dimer (40.0 mg) in 1,2-
dichloroethane (29.0 mL), a solution of ethyl diazoacetate (3.03 mL) in 1,2-dichloroethane
(29.0 mL) was added over a period of 4 hours and the mixture was stirred at room
temperature for 19 hours. The reaction mixture was concentrated under reduced pressure
and purified by silica gel column chromatography (n-hexane:diethyl ether = 20:1) to give
ethyl trans-2-phenylcyclopropanecarboxylate as a colorless oil (2.42 g) and ethyl cis-2-
phenylcyclopropanecarboxylate as a colorless oil (1.51 g).

Ethyl trans-2-phenylcyclopropanecarboxylate

'H NMR (300 MHz, CHLOROFORM-d) § ppm 1.24 - 1.36 (m, 4 H) 1.54 - 1.64 (m, 1 H)
1.86-1.95(m, 1 H)2.47-258 (m, 1 H)4.17 (q,J=7.1 Hz, 2 H) 7.06 - 7.13 (m, 2 H) 7.16 -
7.32 (m, 3 H).

MS ESI/APCI Dual posi: 191[M-+H]", 213[M+Na]".

Ethyl cis-2-phenylcyclopropanecarboxylate

"H NMR (300 MHz, CHLOROFORM-d) § ppm 0.97 (t, J=7.1 Hz, 3 H) 1 .28 - 1.37 (m, 1 H)
1.66 - 1.76 (m, 1 H) 2.02 - 2.14 (m, 1 H) 2.51 - 2.66 (m, 1 H) 3.87 (¢, =7.1 1z, 2 H) 7.14 -
7.31 {m, 5 H).

MS ESVAPCI Dual posi: 191[M+H]", 213[M+Na]".

(2) Synthesis of (cis-2-phenylcyclopropyl)methanol
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[0264] [Formula 87]

HO\\AI ' \
A,l

i

To a solution in diethyl ether (12.0 mL) of the ethyl cis-2-
phenylcyclopropanecarboxylate (1.51 g) obtained in step (1) above, a suspension of
aluminum lithium hydride (393 mg) in diethyt ether (12.0 m1) was added at 0°C. After
being brought to room temperature, the mixture was stirred for 2 hours.  After adding
sodium sulfate decahydrate at 0°C, the reaction mixture was brought to room temperature and
stirred for an hour.  After removing the insoluble matter by filtration, the filtrate was
concentrated under reduced pressure to give (cis-2-phenylcyclopropyl)methanol as a
colorless oil (1.21 g).
"H NMR (300 MHz, CHLOROFORM-d) 3 ppm 0.84 - 0.94 (m, 1 H) 0.99 - 1.11 (m, 1 H)
142-1.58 (m, 1 H)2.20-238 (m, 1 H)3.18 -3.34 (;m, 1 H)3.41 -3.55(m, 1 H) 7.11 - 7.35
(m, 5 H).
MS ESI/APCI Dual posi: 171[M+Na]".
(3) Synthesis of the titled compound

The compound (1.21 g) obtained in step (2} above was used as the starting material
and treated by the same technique as in Reference Example 19-1 to give the titled compound
as a pale yellow oil (1.08 g).
"H NMR (300 MHz, CHLOROFORM-d) & ppm 1.53 - 1.65 (m, 1 H) 1.84 - 1.94 (m, 1 H)
208-220(m, 1 H)2.78-2.89 (m, 1 H)7.19-7.37 (m, 5 H) 8.63 - 8.71 (m, 1 H).
MS ESI/APCI Dual posi: 147[M+H]", 169[M+Na]".
Reference Example 23-2
trans-2-Phenylcyclopropanecarbaldehyde
[0265] [Formula 88]

o;ﬂlc:’A ©

The ethyl trans-2-phenylcyclopropanecarboxylate (1.00 g) obtained in Reference
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Example 23-1(1) was used as the starting material and treated by the same techniques as in
Reference Example 23-1(2) and Reference Example 19-1 to give a roughly purified product
{620 mg) containing the titled compound.

"H NMR (300 MHz, CELOROFORM-d) 8 ppm 1.49 - 1.59 (m, I H) 1.70 - 1.78 (m, 1 H)
2.13-223(m, 1 H)2.59-2.68 (m, 1 H) 7.08 - 7.16 (m, 2 H) 7.18 - 7.34 (m, 3 H) 9.30 - 9.35
(m, 1 H).

MS ESI/APCI Dual posi: 147[M-+H]".

Reference Example 23-3

2-(4-Fluorophenylcyclopropanecarbaldehyde

[0266] [Formula 89]

OHC
"F

Instead of styrene, 4-fluorostyrene (10.0 g) was used and treated by the same
techniques as in Reference Example 23-1(1) and (2) as well as Reference Example 19-1 to
give the titled compound as a colorless oil (4.48 g).
"H NMR (300 MHz, CHLOROFORM-d) 8 ppm 1.31 - 1.55 (m, 1 H) 1.59 - 1.78 (m, 1 H)
1.80-2.19(m, 1 H) 2,53 -2.68 (m, 1 H) 6.91 - 7.16 (m, 4 H) 9.34 (d, J=4.5 Hz, | H).
MS ESI/APCI Dual posi: 165[M+H]".
Reference Example 24-1 and Reference Example 24-2
trans-3-Phenylcyclobutanecarbaldehyde (Reference Example 24-1) and
cis-3-Phenylcyclobutanecarbaldehyde (Reference Example 24-2)
[0267] [Formula 90]

oHe— >
and
OHC»-~-<>---H©

To a solution of diethyl isocyanomethylphosphonate (1.47 g) in tetrahydrofuran

(45.0 mL), n-buty! lithium (2.69 mol/L, solution in n-hexane, 2.99 mL) was added at -78°C

and thereafter the mixture was stirred at that temperature for 80 minutes, After adding a



-121-

solution of 3-phenylcyclobutanone (1.03 g) in tetrahydrofuran (15.0 mL) at -78°C over a
period of 30 minutes, the mixture was stirred at room temperature for 4 hours. After adding
conc. hydrochloric acid (12.0 mL) at room temperature, the mixture was stirred at that
temperature for 18 hours. Water was added to the reaction mixture which was then
extracted with ethyl acetate twice. The combined organic layers were washed with
saturated brine and thereafter dried over anhydrous magnesium sulfate. The insolubie
matter was removed by filtration and the filtrate was concentrated under reduced pressure.
The resuiting residue was purified by silica gel column chromatography (n-hexane:ethyl
acetate = 99:1-96:4) to give the titled compound of Reference Example 24-1 as a colorless oil
(160 mg) and the titled compound of Reference Example 24-2 as a colorless oil (390 mg).
trans-3-Phenylcyclobutanecarbaldehyde (Reference Example 24-1)
"H NMR (300 MHz, CHLOROFORM-d) & ppm 2.30 - 2.58 (m, 2 H) 2.65 - 2.83 (m, 2 H)
3.08 - 3.28 (m, 1 H)3.47-3.68 (m, 1 H)7.17 - 7.38 (m, 5 H) 9.94 - 9.97 (m, 1 H).
cis-3-Phenyleyclobutanecarbaldehyde (Reference Example 24-2)
'H NMR (300 MHz, CHLOROFORM-d) 8 ppm 2.30 - 2.49 (m, 2 H) 2.51 - 2.65 (m, 2 H)
3.13-329(m,1H)3.53-3.68 (m, 1 H)7.17 - 7.37 (m, 5 H) 9.71 - 9.75 (m, 1 H).
Reference Example 24-3
trans-3-(4-Fluorophenyl)cyclobutanecarbaldehyde
[0268] [Formula 91]
OHC-—<> .—F

Instead of 3-phenylcyclobutanone, 3-(4-fluorophenyl)cyclobutanone (4.63 g) was
used and treated by the same technique as in Reference Example 24-1 to give the titled
compound as a colorless oil (720 mg).
"H NMR (300 MHz, CHLOROFORM-d) § ppm 2.26 - 2.45 (m, 2 H) 2.63 - 2.81 (m, 2 H)
3.09-3.24 (m, 1 H)3.47-3.65(m, 1 H) 6.94 -7.07 (m, 2 H) 7.12 - 7.23 (m, 2 H) 9.95 (d,
J=1.7 Hz, 1 H).
MS ESI/APCI Dual nega: 177[M-HJ".

Reference Example 25-1
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4-Benzylcyclohexanone

[0269] [Formula 92}

heUs

(1) Synthesis of 9-benzyl-3,3-dimethyl-1,5-dioxaspiro[5.5Jundecan-9-ol

[0270]

[F\ormula 93]

{o | »
JOUS

OH

To a solution of 1,4-cyclohexanedione mono-2,2-dimethyltrimethylenc ketal
(3.76 g) and zinc chloride (about 1.0 mol/L, solution in diethyl ether, 1.90 mL) in
tetrahydrofuran (63.0 mL), benzylmagnesium bromide (about 1.0 mol/L., solution in
tetrahydrofuran, 24.7 mL) was added at 0°C and thereafter the mixture was stirred at that
temperature for 2.5 hours. To the reaction mixture, a saturated aqueous solution of
ammonium chloride was added and three extractions were conducted with ethyl acetate.
The combined organic layers were washed with saturated brine and thereafter dried over
anhydrous magnesium suifate. The desiccant was removed by filtration and the filtrate was
concentrated under reduced pressure.  The resulting residue was purified by silica gel
column chromatography (n-hexane:ethyl acetate = 95:5-60:40) to give 9-benzyl-3,3-
dimethyl-1,5-dioxaspiro[5.5]undecan-9-ol as a colorless solid (1.28 g).
"H NMR (300 MHz, CHLOROFORM-d) § ppm 0.97 (s, 6 H) 1.43 - 1.89 (m, 6 H) 1.95 - 2.13
(m, 2 H) 2.76 (s, 2 H) 3.41 - 3.58 (m, 4 H) 7.16 - 7.36 (m, 5 H).
MS ESVAPCI Dual posi: 313[M+Na]". |
(2) Synthesis of the titled compound

To a solution in toluene (44.0 mL) of the compound (1.28 g) obtained in step (1)
above, p-toluenesulfonic acid monohydrate (84.0 mg) was added and thereafier the mixture
was refluxed for 3 hours with a Dean-Stark apparatus.  After being cooled to room

temperature, the reaction mixture was concentrated under reduced pressure. The resulting
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residue was purified by silica gel column chromatography (n-hexane:ethyl acetate = 100:0-
50:50). A suspension of the resulting purified product (935 mg) and 20% palladium
hydroxide/carbon (93.5 mg) in methanol (11.3 mL) was stirred at room temperature for 5
hours in a hydrogen atmosphere. The reaction mixture was filtered through Celite
(registered trademark). The filtrate was concentrated under reduced pressure. To a solution
of the resulting residue (938 mg) in tetrahydrofuran (34.3 mL), 1 mol/L hydrochloric acid
(9.30 mL) was added at 0°C and the mixture was stirred at room temperature for 14.5 hours.
After concentrating the stirred mixture under reduced pressure, three extractions were
conducted with ethyl acetate. The combined organic layers were washed with saturated
brine. After passage through a phase separator, the washed organic layers were
concentrated under reduced pressure. The resulting residue was purified by silica gel
column chromatography (n-hexane:ethyl acetate = 90:10-50:50) to give the titled compound
as a colorless oil (225 mg).

'H NMR (300 MHz, CHLOROFORM-d) 5 ppm 1.36 - 1.52 (m, 2 H) 1.95 - 2.10 (m, 3 H)
222-2.45(m, 4 H)2.62 (d, J=6.7Hz, 2 H) 7.10 - 7.36 (m, 5 H).

MS ESI/APCI Dual posi: 189[M+H]", 211[M+Na]".

Reference Example 26-1

1-(Biphenyl-4-yl)propan-1-one

[0271] [Formula 94]

(1) Synthesis of 1-(biphenyl-4-ylpropan-1-ol

[0272] [Formula 95]
HO.

To a solution of 4-phenylbenzaldehyde (1.20 g) in diethyl ether (13.2 mL),
ethylmagnesium bromide (about 3.0 mol/L, solution in diethyl ether, 3.29 mL) was added at
0°C. After stirring the mixture at room temperature for 3 hours, the precipitate was

recovered by filtration. After dissolving the recovered precipitate in a liquid mixture of
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ethyl acetate and a saturated aqueous solution of ammonium chloride, three extractions were
conducted with ethyl acetate. The combined organic layers were washed with saturated
brine. After passage through a phase separator, the washed organic layers were
concentrated under reduced pressure. The resulting residue was purified by silica gel
column chromatography (n-hexane:ethyl acetate = 100:0-70:30) to give 1-(biphenyl-4-
ylpropan-1-ol as a colorless solid (1.27 g).
"H NMR (300 MHz, CHLOROFORM-d) § ppm 0.96 (t, J=7.4 Hz, 3 H) 1.72 - 1.98 (m, 2 H)
4.59-4.71 (m, 1 H)7.29 - 7.48 (m, 5 H) 7.54 - 7.63 (m, 4 H).
MS EI posi: 212[MT".
(2) Synthesis of the titled compound

To a solution in diethyl ether (30.0 mL) of the compound (1.27 g) obtained in step
(1) above, manganese(1V) oxide (9.57 g) was added and the mixture was stirred at room
temperature for 45 hours. After removing the insoluble matter by filtration, the filtrate was
concentrated under reduced pressure. To a solution of the resulting residue in acetone
(60.0 mL.), a Jones’ reagent {see Org. Synth., Coll. Vol. VI, 542 (1988)} (1.20 mL) was
added until the color of the Jones’ reagent was yet to disappear.  The reaction mixture was
concentrated under reduced pressure and ethyl acetate and water were added to the residue.
Extraction with ethyl acetate was conducted three times and the combined organic layers
were washed with saturated brine.  After passage through a phase separator, the washed
organic layers were concentrated under reduced pressure. The resulting residue was
recryétallized with n-hexane to give the titled compound as a colorless solid (921 mg).
'HNMR (300 MHz, CHLOROFORM-d) & ppm 1.26 (t, J=7.3 Hz, 3 H) 3.04 (¢, J=7.3 Hz,
2H)7.34-7.52(m,3 H) 7.58 - 7.73 (m, 4 H) 8.00 - 8.09 (m, 2 H).
MS ESI/APCI Dual posi: 211[M+H]", 233[M+Na]".
Reference Example 27-1
1-(Biphenyl-4-yl)cyclopropaneamine
[0273]
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[Formul_a 96]
FO-0O
The compound 4-cyanobiphenyl (2.83 g) was used as the starting material and
treated by the same technique as in Reference Example 4-1(2) to give the titled compound as
a pale yellow solid (1.06 g).
"H NMR (300 MHz, CHLOROFORM-d) § ppm 0.99 - 1.07 (m, 2 H) 1.08 - 1.15 (m, 2 H)
7.28 - 7.49 (m, 5 H) 7.51 - 7.62 (m, 4 H).
MS ESI/APCI Dual posi: 210[M-+H]".
Reference Example 27-2
1-[4-(Trifluoromethyl)phenyl]cyclopropaneamine
[0274] [Fprmula 971

HoN

The compound 4-(trifluoromethyl)benzonitrile (5.18 g) was used as the starting
material and treated by the same technique as in Reference Example 4-1(2) to give the titled
compound as a pale yellow solid (2.92 g).

'H NMR (300 MHz, CHLOROFORM-d) & ppm 1.00 - 1.07 (m, 2 H) 1.11 - 1.19 (m, 2 H)
7.31-7.45(m,2H)7.49 -7.64 (m, 2 H);

MS ESIAPCI Dual posi: 202[M~+H]".

Reference Example 27-3

2-[4-(Trifluoromethyl)phenyl]propane-2-amine

[0275] [Formula 98]

HaN

To a solution of 4-(trifluoromethyl)benzonitrile (3.01 g) in diethyl ether (88.0 mL),
methylmagnesium bromide (about 3.0 mol/L., solution in diethyl ether, 17.6mL) ‘was added
and the mixture was stirred at room temperature for 40 minutes. To the reaction mixture,
tetraisopropyl orthotitanate (5.15 mL) was added slowly and thereafier the mixture was

refluxed for 6 hours.  After cooling the mixture to 0°C, an aqueous solution of 20% sodium
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hydroxide was added and the mixture was stirred at room temperature for an hour. After
phase separation, the aqueous layer was extracted with diethyl ether twice. The combined
organic layers were passed through a phase separator and thereafter concentrated under
reduced pressure. The resulting residue was dissolved in 5% hydrochloric acid and washed
with diethyl ether twice. The aqueous layer was rendered basic with an aqueous solution of
20% sodium hydroxide and extracted with diethy! ether three times. The combined organic
layers were washed with saturated brine and thereafter passed through a phase separator to be
concentrated under reduced pressure. The resulting residue was purified by silica gel
column chromatography (n-hexane:ethyl acetate = 95:5-10:90) to give the titled compound as
a yellow oil (1.81 g).

"H NMR (300 MHz, CHLOROFORM-d) 8 ppm 1.51 (s, 6 H) 7.54 - 7.69 (m, 4 H).

MS ESI/APCI Dual posi: 204[M+H]".

Reference Example 28-1

Methy! (3S)-3-amino-4-methoxybutanoate hydrochloride

[0276] [Formula 99]

EONPZS
i,NH
o”

?
(1) Synthesis of tert-butyl {(28)-1-cyano-3-hydroxypropan-2-yl]carbamate

HCl

[0277] [Formula 100]

H .
NG MO
s o !

HO” °©

To a solution of N-g-(tert-butoxycarbonyl)-B-cyano-L-alanine (1.00 g) in
tetrahydrofuran (13 mL), isobutyl chloroformate (674 uL) and triethylamine (716 pL) were
added successively at 0°C and the mixture was stirred at that temperature for 2 hours. After
removing the precipitate by filtration, the filtrate was concentrated under reduced pressure.

To a mixture of the resulting residue, tetrahydrofuran (13 mL) and water (4 mL), sodium

borohydride (530 mg) were added and the mixture was stirred at room temperature for 30
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minutes. After adding water, extraction was conducied with ethyl acetate. The combined
organic layers were washed with saturated brine and thereafter passed through a phase
separator to be concentrated under reduced pressure.  The resulting residue was purified by
silica gel column chromatography (n-hexane:ethyl acetate = 80:20-40:60) to give tert-butyl
[(28)-1-cyano-3-hydroxypropan-2-yl]carbamate as a colorless oil (650 mg).

'"H NMR (300 MHz, CHLOROFORM-d) & ppm 1.46 (s, 9 H) 2.10 - 2.18 {m, 1 H) 2.63 - 2.78
(m, 2 H) 3.69-3.88 (m, 2 H) 3.89-4.03 (m, 1 H) 5.02 (br. s., 1 H).

MS ESI/APCI Dual posi: 223[M+Na]".

(2) Synthesis of tert-butyl [(2S5)-1-cyano-3-methoxypropan-2-yl]carbamate

[0278] [Formula 101]

H
—~_N_Q
NS

o~ o

!
To a solution in tetrahydrofuran (10 mL) of the compound (650 mg) obtained in step

(1) above, sodium hydride (60% dispersion in mineral oil, 143 mg) was added under cooling
withice. After stirring the mixture at the same temperature for 10 minutes, methyl iodide
(603 pL) was added.  After stirring the mixture at the same temperature for 30 minutes and
then at room temperature for an hour, water was added and extraction was conducted with
ethyl acetate. The combined organic layers were passed through a phase separator and
concentrated under reduced pressure. The resulting residue was purified by silica gel
column chromatography (n-hexane:ethyl acetate = 90:10-60:40) to give tert-butyl [(2S5)-1-
cyano-3-methoxypropan-2-yl|carbamate as a colorless oil (247 mg).
"H NMR (300 MHz, CHLOROFORM-d) & ppm 1.45 (s, 9 H) 2.69 (d, J=6.2 Hz, 2 H) 3.39 (s,
3H)3.41-3.49(m, 1 H)3.53-3.61 (m, 1 H) 4.02 (br. s., | H)4.96 (br. s., 1 H).
MS ESI/APCI Dual posi: 237[M+Na]".
MS ESIYAPCI Dual nega: 213[M-HJ.
(3) Synthesis of the titled compound

To a solution in 1,4-dioxane (2.0 mL) of the compound (247 mg) obtained in step

(2) above, conc. hydrochloric acid (3.0 mL) was added and the mixture was stirred at 100°C
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for an hour. After being cooled to room temperature, the reaction mixture was concentrated
under reduced pressure.  The resulting residue was used as the starting material and treated
by the same technique as in Reference Example 3-4 to give the titled compound as a colorless
solid (247 mg).

'H NMR (300 MHz, DMSO-dg) 8 ppm 2.60 - 2.84 (m, 2 H[) 3.30 (s, 3 H) 3.44 - 3.59 (m, 3 H)
3.64 (s, 3 H).

MS ESVAPCI Dual posi: 148[M+H]".

Reference Example 28-2

Methyl (35)-3-amino-4-(dimethylamino)butanoate hydrochloride

[0279] [Formula 102]

_0_0
KNHz

“I?l/:

(1) Synthesis of (28)-2-[(tert-butoxycarbonyl)amino]-3-cyanopropyl 4-

HCI

methylbenzenesulfonate

[0280] [Formula 103]

H
N,CAyN’ﬁfo‘K
oF ©

0:5:0

To a solution in chloroform (20 mL) of the compound (820 mg) obtained in
Reference Example 28-1(1), p-toluenesulfonyl chloride (1.56 g) and triethylamine (1.14 mL)
were added and the mixture was stirred at room temperature for 3 hours.  After adding more
p-toluenesulfonyl chloride (1.56 g) and triethylamine (1.14 mL), the mixture was stirred at
room temperature for 30 minutes. Subsequently, a saturated aqueous solution of sodium
hydrogencarbonate was added and extraction was conducted with chloroform. The
combined organic layers were passed through a phase separator and thereafter concentrated

under reduced pressure. The resulling residue was purified by silica gel column
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chromatography (n-hexane:ethyl acetate = 80:20-40:60) to give (28).-2—[(tert-
butoxycarbonyl}amino]-3-cyanopropyl 4-methylbenzenesulfonate as a colorless solid
(1.32 g).

'"H NMR (300 MHz, CHLOROFORM-d) § ppm 1.43 (s, 9 H) 2.47 (s,3H)2.63-2.71 (m,
2H)4.02-421(m,3H)4.86-5.01 (m, 1 H)7.39 (4, J=8.5 Hz, 2 H) 7.81 (d, J=8.5 Hz,
2 H).

MS ESI/APCI Dual posi: 377[M-+Na]".

(2) Synthesis of tert-butyl [(2S)-1-cyano-3-(dimethylamino)propan-2-yl]carbamate

[0281] [Formula 104]

oo
NCA\';’”TOK
wN/_ 0. :

I
To a solution in ethanol (20 mL) of the compound (1.32 g) obtained in step (1)

above, dimethylamine (about 50%, aqueous solution, 3.92 mL) and triethylamine (519 uL)
were added and the mixture was stirred at 80°C for an hour.  After being cooled to room
temperature, the reaction mixture was concentrated under reduced pressure. To the
resulting residue, a saturated aqueous solution of sodium hydrogencarbonate was added and
extraction was conducted with ethyl acetate. The combined organic layers were washed
with saturated brine and after passage through a phase separator, they were concentrated
under reduced pressure. The resulting residue was purified by silica gel column
chromatography (chioroform:methanol = 99:1-95:5) to give tert-butyl [(28)-1-cyano-3-
(dimethylamino)propan-2-yl]carbamate as a pale yellow oil (340 mg).

'H NMR (300 MHz, CHLOROFORM-d) & ppm 1.45 (s, 9 H)2.25 (s, 6 H) 2.31 - 2.55 (m,
2H)2.62-2.76 (m, 1 H) 2.78 - 2.91 (m, 1 H) 3.74 - 3.90 (m, 1 H) 4.99 (br. 5., 1 H).

MS ESVAPCI Dual posi: 228[M+H]", 250[M+Na]".

MS ESI/APCI Dual nega: 226[M-HT.

(3) Synthesis of the titled compound

The compound (340 mg) obtained in step (2) above was used as the starting material
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and treated by the same technique as in Reference Example 28-1(3) to give the titled
compound. Note that the titled compound was used in a subsequent reaction as it remained
a crude product.

Reference Example 29-1

Methyl (3-amino-5-oxopyrrolidin-3-yl)acetate

[0282] [Formula 105]
9]

(1) Synthesis of 2-tert-butyl 1,3-dimethyl 2-cyanopropane-1,2,3-tricarboxylate
[0283] [Formula 106]
O

00 o’

To a solution of tert-butyl cyanoacetate (10.0 g) in toluene (100 mL), sodium
hydride (60% dispersion in mineral oil, 2.83 g) was added under cooling with ice.  After
being stirred at 80°C for an hour, the mixture was cooled to 50°C and methyl bromoacetate
(6.51 mL) was added slowly. After adding tetrahydrofuran (15 mL), the mixture was stirred
at 80°C for two hours. The reaction mixture was cooled with ice and then sodium hydride
(60% dispersion in mineral oil, 2.83 g) was added.  After being stirred at 80°C for an hour,
the mixture was cooled to 50°C and then methyl bromoacetate (6.51 mL) was added slowly.
Subsequently, tetrahydrofuran (15 mL) was added and the mixture was stirred at 80°C for
two hours.  After the reaction mixture to room temperature, a saturated aqueous solution of
ammonium chloride and water were added and extraction was conducted with ethyl acetate.
The combined organic layers were washed with water, a saturated aqueous solution of
sodium hydrogen carbonate, and saturated brine successively and then dried over anhydrous
magnesium sulfate. The desiccant was removed by filtration and the filtrate was

concentrated under reduced pressure.  The resulting residue was purified by silica gel
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column chromatography (n-hexane:ethyl acetate = 100:0-40:60) to give 2-tert-butyl 1,3-
dimethyl 2-cyanopropane-1,2,3-tricarboxylate as a pale yellow oil (17.8 g).

'H NMR (300 MHz, CHLOROFORM-d) & ppm 1.52 (s, 9 H) 2.96 - 3.12 (m, 4 H) 3.74 (s,
6 H).

MS ESI/APCI Dual posi: 286[M-+H]", 308[M+Na]".

(2) Synthesis of tert-butyl 3-(2-methoxy-2-oxoethyl)-5-oxopyrrolidine-3-carboxylate

[0284] [Formula 107]
_0_0.

To a solution in methanol (70 mL) of the compound (5.00 g) obtained in step (1)
above, a Raney nickel catalyst (about 7.5 g) was added. The mixture was stirred at 70°C for
8 hours in a hydrogen atmosphere with 0.4 megapascals (MPa). After being cooled to room
temperature, the reaction mixture was filtered through Celite (registered trademark) and the
filtrate was concentrated under reduced pressure. To the resulting residue, diethyl ether
(50 mL) and hexane (10 mL) were added and the mixture was stirred at room temperature for
15 minutes. The resulting precipitate was recovered by filtration to give tert-butyl 3-(2-
methoxy-2-oxoethyl)-5-oxopyrrolidine-3-carboxylate as a colorless solid (1.75 g).

"H NMR (300 MHz, CHLOROFORM-d) 8 ppm 1.46 (s, 9 H) 2.33 (d, J=17.4 Hz, 1 H) 2.79 -
2.90 (m, 3 H) 3.35 (dd, J=10.3, 0.8 Hz, 1 H) 3.69 (s, 3 H) 3.84 (dd, J=10.3, 0.8 Hz, 1 H) 5.73
(br. s, 1 H).

MS ESI/APCI Dual posi: 258[M+H]", 280[M+Na]".

(3) Synthesis of methyl (3-{[(benzyloxy)carbonyl]amino}-5-oxopyrrolidin-3-yl)acetate
[0285}0 [Formula 108] |

P

To the compound (3.41 g) obtained in step (2) above, trifluoroacetic acid (30 mL)
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was added and the mixture was stirred at room temperature for 4 hours.  After concentrating
under reduced pressure, chloroform was added to the resulting residue, which was
concentrated again under reduced pressure.  To a solution of the resulting residue in
benzene (50 mL), there were successively added tetrahydrofuran (12 mL), triethylamine
(3.71 mL), diphenylphosphoryl azide (3.73 mL} and benzyl alcohol (1.79 ml.) and the
mixture was stirred for 4 hours under reflux with heating.  After cooling the reaction
mixture to room temperature, ethyl acetate was added to it, which was then washed with
water, an aqueous solution of 10% citric acid, a saturated aqueous solution of sodium
hydrogen carbonate, and saturated brine successively and dried over anhydrous magnesium
sulfate. The desiccant was removed by filtration and the filtrate was concentrated under
reduced pressure. The resulting residue was purified by silica gel column chromatography
(chloroform:methanol = 100:0-85:15) to give methyl (3-{[(benzyloxy)carbonyl]amino}-5-
oxopyrrolidin-3-yl)acetate as a colorless gum (1.91 g).
"H NMR (300 MHz, CHLOROFORM-d) & ppm 2.57 (d, J=17.2 Hz, 1 H) 2.78 (d, J=17.2 Hz,
1H)2.91(d, J=16.2Hz, 1 H) 3.01 (d, J=16.2 Hz, 1 H) 3.51 (dd, J=10.6, 0.8 Hz, 1 H) 3.67 (s,
3 H) 3.70 - 3.81 (m, 1 H) 5.08 (s, 2 H) 5.46 (br. 5., 1 H) 5.69 (br. 5., 1 H) 7.27 - 7.42 (m, 5 H).
MS ESVAPCI Dual posi: 307[M+H]", 329[M+Na]".
MS ESIAPCI Dual nega: 341[M+CI]".
(4) Synthesis of the titled compound

To a solution in methanol (30 mL) of the compound (1.91 g)obtained in step (3)
above, 20% palladium hydroxide/carbon (191 mg) was added and the mixture was stirred at
room temperature for an hour in a hydrogen atmosphere. The reaction mixture was filtered
through Celite (registered trademark). The filtrate was concentrated under reduced pressure
to give the titled compound as a colorless oil (1.12 g).
"H NMR (300 MHz, CHLOROFORM-d) & ppm 2.32 (d, J=16.7 Hz, 1 H) 2.47 (d, ]=16.7 Hz,
1 H)2.61 -2.75 (m, 2 H) 3.33 (d, J=10.2 Hz, } H) 3.46 (d, J=10.2 Hz, 1 H) 3.72 (s, 3 ) 5.72
(br.s., 1 H).
MS ESI/APCI Dual posi: 173[M+H]'.
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Reference Example 29-2
Methyl (3-amino-1-methyl-5-oxopyrrolidin-3-yl)acetate
[0286] {Formula 109]

0

(1) Synthesis of tert-butyl 3-(2-methoxy-2-oxoethyl)-1-methyl-5-oxopyrrolidine-3-
carboxylate

[0287] [Formula 110]
0.0 0

The compound (4.0 g) obtained in Reference Example 29-1(2) was used as the
starting material and treated by the same technique as in Reference Example 28-1(2) to give
tert-butyl 3-(2-methoxy-2-oxoethyl)-1-methyl-5-oxopyrrolidine-3-carboxylate as a pale
yellow oil (3.74 g).

"H NMR (300 MHz, CHLOROFORM-d) & ppm 1.45 (s, 9 H) 2.39 (d, J=17.3 Hz, 1 H) 2.70
(d, J=16.6 Hz, 1 H) 2.79 - 2.90 (m, 5 H) 3.32 (d, J=10.6 Hz, 1 H) 3.69 (s, 3 H) 3.86 (d,
J=10.6 Hz, 1 H).

MS ESI/APCI Dual posi: 272[M+H]".

(2) Synthesis of the titled compound

The compound (3.74 g) obtained in step (1) above was used as the starting material
and treated by the same techniques as in Reference Example 29-1(3) and (4) to give the titled
compound.

"H NMR (300 Mz, CHLOROFORM-d) & ppm 2.36 - 2.45 (m, 1 H) 2.47 - 2.56 (m, 1 H)
2.59-2.72(m,2 H) 2.85-2.89 (m, 3 H) 3.33 (d, J=10.4 Hz, 1 H) 3.47 (d,'J=10.4 Hz, 1 H)
3.72 (s, 3 H).

MS ESI/APCI Dual posi: 187[M+H]", 209[M+Na]".
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Reference Example 30-1
Methyl L-o-asparaginate
[0288] [Formula 111]

0.0
. \E\__/NHz

0*7:\ NH,

To a solution of N-a-(9-fluorenylmethoxycarbonyl)-E-aspartic e~-amide (744 mg) in
tetrahydrofuran (8 mL), trimethylsilyldiazomethane (2.0 mol/L, solution in diethyl ether, 1.20
mL) and methanol (808 pL) were added under cooling with ice.  After being brought to
room temperature, the mixture was stirred for 2.5 hours. The reaction mixture was then
concentrated under reduced pressure. To a solution of the resulting residue in acetonitrile
(14 mL), diethylamine (621 uL) was added and the mixture was stirred at room temperature
for 3 hours. The reaction mixture was concentrated under reduced pressure and to the
resulting residue, diethyl ether was added and the mixture was stirred. The resulting
precipitate was recovered by filtration to give the titled compound as a colorless solid
(274 mg).

"H NMR (300 MHz, DMSO-dg) 3 ppm 2.37 (dd, J=15.6, 8.2 Hz, 1 H) 2.62 (dd, J=15.6,
5.1 Hz, 1 H)3.46 (dd, J=8.2, 5.1 Hz, 1 H) 3.58 (s, 3 H).

MS ESI/APCI-Dual posi: 169[M+Na]".

Reference Example 30-2

Methyl D-a-asparaginate

[0289] [Formula 112]

_NH,
07 "NH;
Instead of N-0-(9-fluorenylmethoxycarbonyl)-L-aspartic ¢-amide, N-¢-(9-
fluorenylmethoxycarbonyl)-D-aspartic a-amide was used and treated by the same technique
as in Reference Example 30-1 to give the titled compound as a colorless oil. Note that the

titled compound was used in a subsequent reaction as it remained a crude product.
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Reference Example 31-1
6-[(1-Methylcyclopropyl)methoxy]pyridine-3-carbaldehyde
[0290] [Formula 113]

N
DHC@—D \_?
(1) Synthesis of 6-chloro-N-methoxy-N-methylpyridine-3-carboxamide

[0291] [Formula 114]
o) N

¢ el

Instead of 4-(bromomethyl)benzoic acid, 6-chloronicotinic acid (6.50 g) was used
and treated by the same technique as in Reference Example 16-1(1) to give 6-chloro-N-
methoxy-N-methylpyridine-3-carboxamide as a colorless oil (7.55 g).

"H NMR (300 MHz, CHLOROFORM-d) § ppm 3.39 (s, 3 H) 3.56 (s, 3 H) 7.39 (dd, J=8.3,
0.7Hz, 1 H) 8.03 (dd, J=8.3, 2.3 Hz, 1 H) 8.78 (dd, J=2.3, 0.7 Hz, 1 I).
MS ESIAPCI Dual posi: 201 [M+H]".

(2) Synthesis of N-methoxy-N-methyl-6-[(1-methylcyclopropyl)methoxy]pyridine-3-

carboxamide

To a solution of potassium tert-butoxide (1.68 g) in tetrahydrofuran (30 mL), a

solution of 1-methylcyclopropanemethanol (1.29 g) in tetrahydrofuran (5 mL) was added and

the mixture was stirred at room temperature for 10 minutes. After the reaction mixture was

cooled to 0°C, a solution in tetrahydrofuran (5 mL) of the compound (3.00 g} obtained in step

(1) above was added and after being brought to room temperature, the reaction mixture was

stirred for an hour. The reaction mixture was then concentrated under reduced pressure and

the resulting residue was purified by silica gel column chromatography (n-hexane:ethyl
acetate = 95:5-50:50) to give N-methoxy-N-methyl-6-[(1-

methylcyclopropyl)methoxylpyridine-3-carboxamide as a colorless oil (2.02 g).
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'H NMR (300 MHz, CHLOROFORM-d) 6 ppm 0.38 - 0.47 (m, 2 H) 0.52 - 0.60 (m, 2 H)
1.23 (5,3 H)3.37(s,3H) 3.58 (s, 3 H) 4.15 (5,2 H) 6.73 - 6.84 (m, 1 H) 8.00 (dd, ]=8.7,
2.3 Hz, 1 H) 8.60 (dd, J=2.3, 0.7 Hz, 1 H).
MS ESI/APCI Dual posi: 251[M-+H]".
(3) Synthesis of the titled compound

The compound (2.00 g) obtained in step (2) above was used and treated by the same
technique as in Reference Example 16-1(3) to give the titled compound as a colorless oil
(1.51 g).
'"H NMR (300 MHz, CHLOROFORM-d) 3 ppm 0.39 - 0.48 (m, 2 H) 0.53 - 0.62 (m, 2 H)
1.23 (5,3 H) 4.20 (s, 2 H) 6.83 - 6.92 (m, 1 H) 8.02 - 8.11 (m, 1 H) 8.52 - 8.63 (m, 1 H) 9.91
-9.97 (m, 1 H).
MS ESVAPCI Dual posi: 192[M+H]".
Reference Example 31-2
6-(2-Cyclopropylethoxy)pyridine-3-carbaldehyde
[0293] [Formula 116]
Q_Hc@oj

Instead of 1-methylcyclopropanemethanol, 2-cyclopropylethanol (1.29 g) was used
and treated by the same technique as in Reference Example 31-1 to give the titled compound
as a colorless oil (1.25 g).
'H NMR (300 MHz, CHLOROFORM-d) & ppm 0.08 - 0.18 (m, 2 H) 0.42 - 0.54 (m, 2 H)
0.75-0.89 (m, 1 H) 1.63 - 1.75 (m, 2 H) 4.48 (t, J=6.8 Hz, 2 H) 6.77 - 6.88 (m, 1 H) 8.01 -
8.10 (m, 1 H) 8.58 - 8.67 (m, 1 H) 9.92 - 9.98 (m, 1 H).
MS ESVAPCI Dual posi: 192[M+H]".
Reference Example 32-1
trans-4-(4-Chlorophenoxy)cyclohexanecarbaldehyde
[0294] [Formula 117]

o~
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(1) Synthesis of cis-4-hydroxy-N-methoxy-N-methylcyclohexanecarboxamide
{0295] [Formula 118]

Aoy~

0/}"": ’
Do

Instead of 4-(bromomethyl)benzoic acid, cis-4-hydroxycyclohexanecarboxylic acid
(1.45 g) was used and treated by the same technique as in Reference Example 16-1(1) to give
cis-4-hydroxy-N-methoxy-N-methylcyclohexanecarboxamide as a yellow oil (0.87 g).
"H NMR (300 MHz, CHLOROFORM-d) § ppm 1.49 - 1.74 (m, 4 H) 1.79 - 2.02 (m, 4 H)
2.65-2.79 (m, 1 H)3.19 (s, 3 H) 3.70 (s, 3 ¥1) 3.99 - 4.08 (m, 1 H).
MS ESIVAPCI Dual posi: 188[M-+H]".
(2) Synthesis of trans-4-(4-chlorophenoxy)-N-methoxy-N-methylcyclohexanecarboxamide
[0296] [Formula 119]

AN
aeNes

Instead of 2-cyclopropylethanol and 4-hydroxybenzaldehyde, the compound
(850 mg) obtained in step (1) above and p-chlorophenol (700 mg) were respectively used and
treated by the same technique as in Reference Example 11-1 to give trans-4-(4-
chlorophenoxy)-N-methoxy-N-methylcyclohexanecarboxamide as a colorless solid (458 mg).
"H NMR (300 MHz, CHLOROFORM-d) & ppm 1.37 - 1.75 (m, 4 H) 1.86 - 1.98 (m, 2 H)
2.16-229(m,2H)2.65-2.79 (m, 1 H)3.19(s,3 H) 3.72 (5,3 H) 4.06 - 4.26 (m, 1 H) 6.78
-6.88 (m, 2 H) 7.18 - 7.25 (m, 2 H).
MS ESIVAPCI Dual posi: 298[M+H]".
(3) Synthesis of the titled compound

The compound (455 mg) obtained in step (2) above was used and treated by the
same technique as in Reference Example 23-1(2) to give the titled compound as a pale
yellow solid (379 mg).
'H NMR (300 MHz, CHLOROFORM-d) § ppm 1.38 - 1.64 (mn, 4 H) 2.01 - 2.21 (m, 4 H)
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225-239(m, 1 H)4.03-427 (m, 1 H)6.78 - 6.87 (m, 2 H) 7.18 - 7.26 (m, 2 H) 9.66 - 9.72
(m, 1 H).

MS ESIYAPCI Dual nega: 237[M-HJ".

[0297] In the following Reference Examples 32-2 to 32-9, a commercial grade of the
corresponding phenols and a commercial grade of the corresponding alcohols were used and
treated by the method described in Reference Example 32-1 or modifications thereof to
synthesize the intended compounds. The structures of the synthesized compounds and their
NMR and MS data are shown in Table 11-1.

[0298]



[Table 11-1]

Cor?‘!%ound Siructure Anaiytical Data oo
_ ] HONER 1300 Wiz, CHLDROFOR]( “d) § pom 1.57 - 184 (m, 4 H)
Reference Ozfq‘ e o 2.02 « 2.81 LII] 4 B 24 = 2 37 Lo, 4 1) 4. 06 4,24 (m, 1
) 6.75 - §.84. (m, 2H)70?~712(m. ZHY 9:85 ~ .71 (a,
Example 11
322 S e N
"l NHR- (300 Uz, GHLOROPCRN-d) & sro 1. 21 (t, J=7.5 Bz, &1)
Reference | Q7 ™~ 1.0 - 184 (a, 4 HY 2.00 - 2.39 (m, E'H) 2.59 (a, J=T.6 Bz,
Exampl 23)409—4%(.11111)673-639(.1:,25)705—715
xampie (n, 2H) 9.63 - 9.74.(m, 110},
323 ig
"B MAR. (300 HHz, CHLGROFORN=A) & (wm 1.2 - 1.66 Ga, 4 &)
G Gl 1.8 - 2.39 (m, 5°H) 4.84 - 5.03 (w3 1 H) 6,57 ~ 6.89 (n; 1
Reference aF = ) 742 - 7.55 (o, 1K) £.03 = 8.10.¢m. LE)°9.82 - 9.72 (@,
Example o 1.
324 g Sy
'K, NHR (300 WHz, CHLOROFORM-d) & ‘bpm 1.8 - 1,76 {m. 4 AY
Reference 1,99 - 2.37 (o, 5H) 4.92 - 5.08 (i, 1L.E)-6.63 - 6.73 {n, 1
H) 6.79 - 6.8¢ (m, 1 H) 7.49 - 7.81 (mw. 14 8.98 - .17 (m,
Example 18) 9.8¢ - 6.74 (w, 1),
328 45 ESIZAPC] Dual posit 205LH]'.
ENHR (300 Mz, CHEQROFCRK-dY G »pd 0.56 <°0,56. (m. 2 H)
0.83 - 0.95 (, 23‘%3{}32541 Bi(m 4178 ~ 1.8] (2 1
Reference H) 2.03 - 4.5 (o, b1 - 4.28 (m, 1 B) B.75 - 6.84 (n,
Example TH 698~ 7.030u, 2 1) 9.66 - 9.72.(n, 1 6).
326
6 NKR (300 ¥Rz, CHLORCFORN-) 6 -opm 0.52 - 0.69Ad, & )
080 ~ 1.00 s, 2H) 1.33 - T.65 (my 4 1) 1.72 - 1592 (u, 1
Reference H)71.99 - 2.36 (o, 510 £:82 - 5.07 {m, 1 I 6,55 - 8.64 (u,
Example LM 7,17 - 7.2 (w. 1 E) 7,89 - 6.00 (m, L.E) §.60 - 9.72
(z, I H).
327 S ESI/APCT Dia] posis 248LNL.
'H HME (200 WHz, CHLORUFORA-AY 3" ppm 1,21 (b, J=7.7Hz, 81
Reference 127 - 1.6 tm. A1) 1,90 = 5.38 (ay §8) 2.4 se(mz
Exarmoh H) 4.83 - 5.08 (n; 1 B) 6.56 - 6.70 G, 1) 7.30 < 7.50 {m
Xampie 1H)789—801(m.1}{)961—9’1'4(111,1}1)
328 s ESI/APCI Dual posi: 234Li".
W MR (300 MHz, CHLOROFORN-4)- & ppm 0.10 = 0.21 (m, 2 1)
0 z 0.48 - 0.57 € 210 0,79 - 0.95 (m, 1) 1.74 (a, 0-8.8 Bz,
Reference /N 2M) 4.18 (¢, 1266 Hey 2°H) 7.28 —7.35 tn, T B) 7.98 -
Example - 8.00 (o, 1 H) 841 - 8,48 (m, 1 B) 9.98 ~'10.01 {m, 1 H).
399 \_\> [US ESIZAPSL Doal posit 192044H)", 21411Ya)

Reference Example 33-1

5-Methyl-6-(2,2,2-trifluoroethoxy)pyridine-3-carbaldehyde

[0299] [Formula 120]
N

(1) Synthesis of 5-methyl-6-(2,2,2-trifluorcethoxy)pyridine-3-carboxylic acid
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[0300} [Formula 121]

$_<:<7 LCFS

Instead of 3,4-difluorobenzaldehyde, 2-fluoro-3-methylpyridine-5-carboxylic acid
(2.00 g) was used and treated by the same technique as in Reference Example 12-1 to give 5-
methyl-6-(2,2,2-trifluoroethoxy)pyridine-3-carboxylic acid as a colorless solid (3.57 g).
"H NMR (300 MHz, DMSO-dg) 5 ppm 2.23 (s, 3 H) 5.09 (q, J=9.0 Hz, 2 H) 8.02 - 8.17 (m,
1H)8.52-8.63 (m, 1 H) 13.11 (br. 5, 1 H).
MS ESI/APCI Dual nega: 234[M-H]".
{2) Synthesis of N-methoxy-N,5-dimethyl-6-(2,2,2-trifluoroethoxy)pyridine-3-carboxamide
[0301] [Formula 122]

o} /,N

The compound (3.57 g) obtained in step (1) above was used and treated by the same
technique as in Reference Example 16-1(1) to give N-methoxy-N,5-dimethyl-6-(2,2,2-
trifluoroethoxy)pyridine-3-carboxamide as a colorless oil (2.98 g).

'H NMR (300 MHz, CHLOROFORM-d) 8 ppm 2.22 - 2.31 (m, 3 H) 3.37 (s, 3 H) 3.58 (s,
3H)4.81(q,J=8.5Hz, 2H)7.80-7.92 (m, 1 H) 8.37 - 8.49 (m, 1 H).

MS ESI/APCI Dual posi: 279[M-+H]".

(3) Synthesis of the titled compound

The compound (2.66 g) obtained in step (2) above was used and treated by the same
technique as in Reference Example 16-1(3) to give the titled compound as a colorless oil
(2.10 g).

'H NMR (300 MHz, CHLOROFORM-d) § ppm 2.27 - 2.34 (m, 3 H) 4.76 - 4.96 (m, 2 I)
7.91-8.00 (m, 1 H) 8.41 - 8.51 (m, 1 H) 9.97 (s, 1 H).

MS ESI/APCI Dual posi: 220[M+H]".

[0302] Inthe following Reference Examples 33-2 to 33-8, a commercial grade of the

corresponding halogenated aryls and a commercial grade of the corresponding alcohols were
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used and treated by the method described in Reference Example 33-1 or modifications

thereof to synthesize the intended compounds. The structures of the synthesized

compounds and their NMR and MS data are shown in Table 12-1.

[0303] [Table 12-1]

Compound Structure
No.

Analyiical Data

Sat
informaton

0 Y
Reference \\_//_N\ .
Example —
332 N

'H'NHR (300 NHz, CHLOROFORN-d} & prm 0.03 - 0.1%(n, 2 H)
UM-U&(m,ZH)U‘?’I-UQl(m 1H) 145 - 1.77 (o, 2.
Hy 2,21 - £.28 (o, 310450 (4, J=6.6 Hz, 2'0) 7.08 - 7.90
Cm, 1H)839-849 {m LH) 9.9 (e, 1 5.

U3 E3I/EPCI Dual posi: 206LH+H]'.

Reference 0
Example Y /
333 o/

'E HMR (800 ¥Hz, CHLOROFORM-d) & pym 0.30 - 0.43 (m, 2.0)
0.5% = 0,69 {m, 28)71.18 - 1.40 (m, 1 H) 4.25 (d, J=7.3 Bz,
2 1) 330-392(% 11 7.95 -8.15 (o, 1 B) 8.80 (d,
J=2.3 Hz, I H) 994 (g, 1.

IS ESt7APCI Dua} pogit 1781 +H )

Reference 0 N\ / 2
Example 7 L =
T

"l HER (300 Wiz, CHLOROFORU-) § spn 2.7 (s, 5 1) 5.4¢ (s,
2 ) 6.85 - 5.81 tm, J.K) 7.17 - 7.23 m, 2 ) 7,33 - 7.39
(i, 2.B) 8.04 - 8.10 tn, 1LE) 8.63 - 8.86 (m..LH) 9.95 -
9:97 (m, 1 E).

MSED posi: 227LMI".

Reference N AN

Example N Ay
335 = . Gl

MR (300 iz, CHLOROFORE=d) & pgm .45 (s, Z°H) .5.87 -
692 {my IB)‘? 33"744 (m,4{{)806-812 (m, LB} 364
(d, J23Hz 1H)997(S,1H)

MS ESIMPC] Dual pesi HBLUHT .

WS ESUM’C] Dual neza: 343[“-}“—

WHNR (300 Bz, CHLOROFCRH-Y & ppu D. U? = 024 (m, 203

0. 040-057(mzmo75 0.83 {n, LH)1.66~1.82 (n, %
Reference S a ) 429 - 483 (@, 2'H) 8.11 d, J=2.2 Bz, 1) 8.51 (4,
Example No_ / J=:z.~? Iz, 1 H) 9.96 (s, 1 B).
1. t:a WS ESIZAECE Dusl powi 226LIHI°.

, SHNKR (300 MEz, CHLOROFORN-dY B pem 0.35 —-0.47 {a, 2HY
Reference 061 - 0.72 {w, 20 1.31 - L.47 (. 1'E) £.48 (d. J=7.4 Uz,
Evamol 2 ) 710 (dd, ¥9.1, 03z, 1 W) 7.85 (d, J=9id Wz, [ B)

"3337Pe 10.24 (d, J=0.9 Az, 1.0).

s ESIIAFLI Dual vosi: 1794HH)".

Reference ( W, At
Example \ /},70 _
334 N \_ﬂ

"H U2 (300 NEz. CHLOROFORK™E & pew 0.32 - 0-45 Co. 2 1)
0.58 - 0.73 (b, 2.0 1.22 - 141 (m 1 1) 4.28 (4o J7.1 Bz,
2M) 8.3 (@, Tl ANz, 1) 8.72 G J1.4 8z, 1) 10,05
(=, 1H):

S ESI/APCT Dugl posi:. 1TSUIA".

Reference Example 34-1

3-Phenyleyclopentanecarbaldehyde

[0304] [Formula 123

OHC. I .

(1) Synthesis of (3-phenylcyclopentyl)methanol
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[0305] [Formula 124]

Instead of ethyl cis-2-phenylcyclopropanecarboxylate, 3-phenyl-
cyclopentanecarboxylic acid methyl ester (1.76 g) was used and treated by the same
technique as in Reference Example 23-1(2) to give (3-phenylcyclopentyl)methanol as a
colorless oil (1.31 g).

'"H NMR (300 MHz, CHLOROFORM-d) & ppm 1.26 - 1.48 (m, 2 H) 1.54 - 2.19 (m, 5 H)
229-249(m, 1 H)2.97-3.16 (m, 1 H) 3.53 - 3.67 (m, 2 H) 7.12 ~ 7.35 (m, 5 H).

MS EI posi: 176[M]".

(2) Synthesis of the titled compound

The compound (0.90 g) obtained in step (1) above was used and treated by the same
technique as in Reference Example 19-1 to give the titled compound as a yellow oil (0.90 g).
"H NMR (300 MHz, CHLOROFORM-d) § ppm 1.56 ~ 2.55 (m, 7 H) 2.90 - 3.19 (m, 1 H)
7.14-7.40 (m, 5 H) 9.65 - 9.78 (m, 1 H).

{0306] In the following Reference Examples 34-2 and 34-3, a commercial grade of the
corresponding esters was used and treated by the method described in Reference Example
34-1 or a modification thereof to synthesize the intended compounds. The structures of the
synthesized compounds and their NMR and MS data are shown in Table 13-1.

[0307] [Table 13-1}

Sait
infermation

Con;qp(;)und Structure Analylical Data

'3 MR (300 Uiz, CELORCFORN-d) & bra 137 - 1.78 (m, 4 H)

2.00 - 2.98 {m. 510 4.03 - 4.19 (. 1.0} 6.78 - 7.02 (m, 4
Reference H) 9.6¢ - 9.78 (m, LW,
Example

34-2

"I HER (300 NHz. CHLORCFORM-d} 6 ppm 1.41 - 1.85 {m, £ HY
F 201 - 2.45 (n, 5°H) 4.18 - £.38 {m, 1K) 5.90 - 6.9 (m, 2

Reference o . ] H)'7.48 ~ 7.58 (o, 2 H) 9.88 (s, 1 1) ..
Example 9", TR
343 .

Reference Example 35-1

4-{[(6-Methylpyridin-3-yl)oxy]methyl} benzaldehyde
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[0308] [Formula 125]

Instead of 4-hydroxybenzaldehyde and (bromomethyl)cyclobutane, 5-hydroxy-2-
methylpyridine (767 mg) and 4-(chloromethyl)benzyl alcohol (1.00 g) were respectively used
and treated by the same techniques as in Reference Examples 9-1 and 19-1 to give the titled
compound as a pale yellow solid (1.65 g).

"H NMR (300 MHz, CHLOROFORM-d) 8 ppm 2.50 (s, 3 H) 5.17 (s, 2 H) 7.05 - 7.11 (m,

1 H) 7.14 -7.20 (m, 1 H) 7.57 - 7.63 (m, 2 H) 7.89 - 7.94 (m, 2 H) 8.25 - 8.29 (m, 1 H) 10.03
(s, 1 H).

MS ESI/APCI Dual posi: 228[M-+H]".

MS ESI/APCI Dual nega: 226[M-H], 262[M+Cl]".

Reference Example 36-1

cis-4-[(4-Chlorobenzyl)oxy]cyclohexanecarbaldehyde

[0309] [Formula 126]

OHE-{ O
— e

(1) Synthesis of ethyl cis-4-[(4-chlorobenzyl)oxy]cyclohexanecarboxylate and ethyl trans-4-
[(4-chlorobenzyl)oxylecyclohexanecarboxylate

[0310] [Formula 127]

0
i <:>o - o

/—O

and
9 )
,:/—c)}""' <:>~o\_< _}—c:

Instead of 4-hydroxybenzaldehyde and (bromomethyl)cyclobutane, ethyl 4-
hydroxycyclohexanecarboxylate (2.00 g) and 4-chlorobenzylbromide (2.86 g) were
respectively used and treated by the same technique. as in Reference Example 9-1 to give
ethyl cis-4-[(4-chlorobenzyl)oxy]cyclohexanecarboxylate as a colorless oil (0.33 g) and ethyl

trans-4-[(4-chlorobenzyl)oxy]cyclohexanecarboxylate as a pale yellow oil (0.47 g).
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Ethyl cis-4-[(4-chlorobenzyl)oxylcyclohexanecarboxylate

"H NMR (300 MHz, CHLOROFORM-d) § ppm 1.29 (t, ]=7.1 Hz, 3 H) 1.52 - 1.78 (m, 4 H)
1.83-2.06 (m, 4 H)2.30-250(m, 1 H)3.54 - 3.66 (m, 1 H) 4.17 (g, J=7.1 Hz, 2 H) 4.51 (s,
2 H)7.25-7.40 (m, 4 H).

Ethyl trans-4-[(4-chlorobenzyl)oxy]cyclohexanecarboxylate

"H NMR (300 MHz, CHLOROFORM-d) & ppm 1.17 - 1.57 (m, 7 H) 1.95 - 2.18 (m, 4 )
2.20-235(m, 1 H)3.25-3.41 (m, 1 H)4.11 (¢, J=7.1 Hz, 2 F) 4.51 (5, 2 H) 7.21 - 7.37 (m,
4 H).

(2) Synthesis of {cis-4-{(4-chlorobenzyljoxy]cyclohexyl }methanol

[0311] [Formula 128]

HO  —
\OG\_@CI

The compound cis-4-[{4-chlorobenzyl)oxy]cyclohexanecarboxylate (0,33 Ag)
obtained in step (1) above was used and treated by the same technique as in Reference
Example 25-1(2) to give {cis-4-[(4-chlorobenzyl)oxy]cyclohexyl }methanol as a colorless oil
(0.29 g).

'HNMR (300 MHz, CHLOROFORM-d) 3 ppm 1.20 - 1.67 (m, 8 H) 1.83 - 2.02 (m, 2 1)
3.49(d, J=5.9 Hz, 2 H) 3.59 - 3.67 (m, 1 H) 4.46 (s, 2 H) 7.24 - 7.35 (m, 4 H).
(3) Synthesis of the titled compound

The compound (283 mg) obtained in step (2) above was used and treated by the
same technique as in Reference Example 19-1 to give the titled compound as a yellow oil
(257 mg).

"H NMR (300 MHz, CHLOROFORM-d) 8 ppm 1.49 - 1.99 (m, 8 H) 2.20 - 2.35 (m, 1 H)
3.51-3.65(m, 1 H)4.47 (s,2 H) 7.22 - 7.35 (m, 4 H) 9.59 - 9.68 (m, 1 H).

MS ESI/APCI Dual posi: 275[M+Na]".

Reference Example 36-2

trans-4-[(4-Chlorobenzyloxyjcyclohexanecarbaldehyde

[0312]
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[Formula 129]

oc- QO o
The ethyl trans-4-[(4-chlorobenzyl)oxy]cyclohexanecarboxylate (856 mg) obtained

in Reference Example 36-1(1) was used and treated by the same techniques as in Reference

Example 36-1(2) and (3) to give the titled compound as a yellow oil (388 mg).

'H NMR (300 MHz, CHLOROFORM-d) § ppm 1.23 - 1.50 (1n, 4 H) 1.98 - 2.31 (mn, 5 H)

3.26-3.41 (m, 1 H)4.52 (s,2H) 7.22 - 7.36 (m, 4 H) 9.62 - 9.67 (m, 1 H).

Reference Example 36-3

trans-4-{(5-Chloro-2-pyridinyl)methoxy]cyclohexanecarbaldehyde

[0313] [Formula 130}

OH C.:;....O_w
|/

Instead of 4-chlorobenzylbromide, 2-(bromomethyl)-5-chloropyridine (5.23 g) was
used and treated by the same technique as in Reference Example 36-1 to give the titled
compound as a colorless oil (0.25 g).

'H NMR (300 MHz, CHLOROFORM-d) & ppm 1.28 - 1.67 (m, 4 H) 1.99 - 2.31 (m, 5 H)
3.33-3.52(m, 1 H) 4.65 (5,2 H) 7.39 - 7.48 (m, 1 H) 7.64 - 7.75 (m, 1 H) 8.48 - 8.54 (m,
1 H)9.61 ~9.71 (m, 1 H).

Reference Example 37-1

trans-4-Phenoxycyclohexanecarbaldehyde

[0314] [Formula 131]

OHC., O;o

(1) Synthesis of methyl trans-4-phenoxycyclohexanecarboxylate
[0315] [Formula 132]
@]

anH o~
ROWe

Instead of 4-hydroxybenzaldehyde and 2-cyclopropylethanol, phenol (1.43 g) and
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methyl cis-4-hydroxycyclohexanecarboxylate (2.00 g) were respectively used and treated by
the same technique as in Reference Example 11-1 to give methyl trans-4-
phenoxycyclohexanecarboxylate as a colorless oil (1.33 g). 7

'H NMR (600 MHz, CHLOROFORM-d) & ppm 1.43 - 1.65 (m, 4 H) 2.03 - 2.13 (m, 2 H)
215-223(m,2H)232-244 (m, 1 H)3.68 (5,3 H) 4.15-4.26 (m, 1 H) 6.86 - 6.97 (m,
3H)7.23-7.31 (m, 2 H).

MS ESI/APCI Dual posi: 235[M-+H]".

(2) Synthesis of (trans-4-phenoxycyclohexylymethanol

[0316] [Formula 133]

HO/": : /@

The compound (1.31 g) obtained in step (1) above was used and treated by the same
technique as in Reference Example 23-1(2) to give (trans-4-phenoxycyclohexyl)methancl as
a colorless oil (897 mg).

'H NMR (200 MHz, CHLOROFORM-d) & ppm 0.96 - 1.70 (m, 6 H) 1.81 - 2.01 (m, 2 H)
2,10-231 (m,2 H) 3.50 (d,J=6.2 Hz, 2 H) 4.04 - 427 (m, I H) 6.82 - 7.00 (m, 3 H) 7.16 -
7.35 (m, 2 H).

MS ESIAPCI Dual posi: 207[M-+H]".

(3) Synthesis of the titled compound

The compound (897 mg) obtained in step (2) above was used and treated by the
same technique as in Reference Example 19-1 to give the titled compound as a yellow oil
(801 mg).

'H NMR (600 MHz, CHLOROFORM-d) & ppm 1.42 - 1.64 (m, 4 H) 2.04 - 2.22 (m, 4 H)
2.27-2.37(m, l H)4.16 - 428 (mn, 1 H) 6.86 - 6.98 (m, 3 H) 7.23 - 7.33 (m, 2 H) 9.69 (s,

1 H).

[0317] In the following Reference Examples 37-2 to 37-8, a commercial grade of the
corresponding phenols and a commercial grade of the corresponding alcohols were used and

treated by the method described in Reference Example 37-1 or modifications thereof to
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NMR and MS data are shown in Table 14-1.

[0318] [Table 14-1]

The structures of the synthesized compounds and their

Compaund

Salt

Mo Struciure Analytical Data information
1H91;HR (3303% H(Hz. ;%DF%RH-%} Ug (pm 1H39 ~1.83 {m?.l 4( E)
L _F 1 hd m, J - m,l)SBR-B s
Reference aF ; = H)T23—740 (o, 1H} 7.83 - 3.05.(m, 1 B) 9.64 - 9.72 (m,
Example [ 1.
372 ‘ . ,
e . ] 'HNKR. (200 .MHz, CHLOROFORM=d) & vem 1.42 - 1,65 (m. 4 1D
: N 193—238(m,8[{)4588-504(m 1HY 6,58 - 8,84 (m, I
Reference 0¥ l B) 7.3~ 7,43 fm 1.0 7.88 - 7.95 (m LE) 9.81 - 9.74 (n,
Example T B
373 i i '
‘H NHR 600 ¥llz, CHLORGFORN-d) & ppm 1.41 - 2.13 (m,. SH)
Reference N : 2.87 G LH) 4,41 - 4.53 (0. 11) 8:84 - 6.96 (n, 3
H)?23-730 i, 2 B 9.65 = .70 (a, 1 1)
Example ] ]
374 oy
13 ESI/APCI Dual pos: 2241M+H]".
Reference a7, =
Example |
375 d "'5'1 .
¥3 ESI/APCI Dual posis 223LU+H].
Reference - S ; F
Example _
376 . R el
WS- EST/RPCT Dual wosit 2L,
Reference
Example
77
'H.KMR- (300 NEz., CBI.DRDFOR]I-&J & ppm 0.43 - ¢.5] (m,. 2H)
0 052-062(m,ZH)124LS.3HJ381(S.ZH)695-7D3
Reference N N ) (m, 2 0) 799 - 7.96 (n, 2 ) 9.88 s, 1.1).
Example \ S N3 ESI/APCI Dual wésmiz . 1910+EI*,
378

Reference Example 38-1

4-({[6-(Trifluoromethyl)pyridin-3-ylJoxy }methyl)benzaldehyde

[0319] [Formula 134]

e

Y 3

(1) Synthesis of 4-({[6-(triftuoromethyl)pyridin-3-yljoxy}methyl)benzonitrile

[0320]
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[Formula 135]

e (e,

Instead of 4-hydroxybenzaldehyde and bromocyclopropane, 6-
(trifluoromethyl)pyridin-3-ol (1.21 g) and 4-cyanobenzylbromide (1.45 g) were respectively
used and treated by the same technique as in Reference Example 10-1 to give 4-({[6-
(trifluoromethyl)pyridin-3-yl]oxy}methyl)benzonitrile as a pale brown solid (1.99 g).
"HNMR (300 MHz, CHLORCFORM-d) & ppm 5.23 (s, 2 H) 7.34 (dd, I=8.7, 2.8 Hz, 1 H)
7.52-7.59 (m, 2 H) 7.64 (d, }=8.7 Hz, | H) 7.69 - 7.77 (m, 2 H) 8.46 (d, J=2.8 Hz, 1 1)

MS ESI/APCI Dual posi: 279[M+H]".
MS ESI/APCI Dual nega: 277[M-H].
(2) Synthesis of the titled compound

The compound (1.99 g) obtained in step (1) above was used and treated by the same
technique as in Reference Example 16-1(3) to give the titled compound as a pale yellow solid
(980 mg).

"H NMR (300 MHz, CHLOROFORM-d) 8 ppm 5.26 (s, 2 H) 7.35 (dd, J=8.8, 3.0 Hz, 1 H)
7.58 - 7.67 (m, 3 H) 7.91 - 7.98 (m, 2 H) 8.48 (d, J=3.0 Hz, 1 H) 10.05 (s, 1 H).

MS ESVAPCI Dual posi: 282[M+H]".

Reference Example 38-2

4-({[5-(Trifluoromethyl)pyridin-2-ylJoxy} methyhbenzaldehyde

[0321] [Formula 136}

oy iy

\N 7 CF;
Instead of 6-(trifluoromethyl)pyridin-3-ol and 4-cyanobenzylbromide, 4-
(hydroxymethyl)benzonitrile (1.87 g) and 2-fluoro-5-(trifluoromethyl)pyridine (1.55 g) were
respectively used and treated by the same technique as in Reference Example 38-1 to give the

titled compound as a pale yellow solid (1.49 g).
'"H NMR (300 MHz, CHLOROFORM-d) & ppm 5.53 (s, 2 H) 6.90 - 6.97 (m, 1 H) 7.58 - 7.65



- 149 -

(m, 2 H) 7.82 (dd, J=8.9, 2.3 Hz, 1 H) 7.87 - 7.94 (m, 2 H) 8.40 - 8.47 (m, } H) 10.03 (s,
1 H).

MS ESI/APCI Dual posi: 282[M+H]".

Reference Example 39-1

trans-4-[(4-Fluorobenzyl)oxy]cyclohexanecarbaldehyde

[0322] [Formula 137]

(1) Synthesis of trans-4-hydroxy-N-methoxy-N-methylcyclohexanecarboxamide
[0323] [Formula 138]
L

Instead of 4-(bromomethyl)benzoic acid, trans-4-hyvdroxycyclohexanecarboxylic
acid (7.21 g) was used and treated by the same technique as in Reference Example 16-1(1) to
give trans-4-hydroxy-N-methoxy-N-methylcyclohexanecarboxamide as a colorless oil
(8.52 g).

'H NMR (300 MHz, CHLOROFORM-d) & ppm 1.21 - 1.40 (m, 2 H) 1.49 - 1.68 (m, 2 H)
1.78 - 1.90 (m, 2 H) 2.00 - 2.13 (m, 2 H) 2.54 - 2.73 (m, 2 H) 3.18 (s, 3 H) 3.57 - 3.74 (m,
4 H).

(2) Synthesis of trans-4-{[tert-butyl(dimethyl)silylJoxy } -N-methoxy-N-
methylcyclohexanecarboxamide

[0324] [Formula 139]
4

To a solution in N,N-dimethylformamide (91 mL) of the compound (8.52 g)
obtained in step (1) above, imidazole (4.03 g) and tert-butyldimethylchlorosilane (6.86 g)
were added and the mixture was stirred at room temperature for 1.5 hours. The reaction
mixiure was concentrated under reduced pressure and water was added to the resulting

residue.  After extraction with ethyl acetate, the combined organic layers were washed with
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water and saturated brine. The washed organic layers were dried over anhydrous
magnesium sulfate and after removing the desiccant by fiitration, the filtrate was
concentrated under reduced pressure. The resulting residue was purified by silica gel
column chromatography (n-hexane:ethyl acetate = 100:0-75:25) to give the titled compound
as a colorless oil (10.5 g).

"H NMR (200 MHz, CHLOROFORM-d) & ppm 0.06 (s, 6 H) 0.88 (s, 9 H) 1.15 - 1.69 (m,
4H)1.71 -2.08 (m, 4 H)2.50 - 2.73 (m, 1 H) 3.17 (s, 3 H) 3.48 - 3.75 (m, 4 H).

(3) Synthesis of trans-4-[(4-fluorobenzyl)oxy]-N-methoxy-N-
methylcyclohexanecarboxamide |

[0325] [Formula 140]
N /

P )

To a solution in acetonitrile (11 mL) of the compound (1.00 g) obtained in step (2)
above, triethylsilane (579 mg) was added. Bismuth tribromide (104 mg) and 4~
fluorobenzaldehyde (617 mg) were added under cooling with ice and the mixture was stirred
at room temperature for two hours. To the reaction mixture, a saturated aqueous solution of
sodium hydrogencarbonate and ethyl acetate were added and the insoluble matter was
removed by filtration through Celite (registered trademark). The organic layer in the filtrate
was separated and washed with saturated brine. The washed organic layer was dried over
anhydrous magnesium sulfate and after removing the desiccant by filtration, the filtrate was
concentrated under reduced pressure. The resulting residue was purified by silica gel
column chromatography (n-hexane:ethyl acetate = 100:0-50:50) to give the titled compound
as a colorless o0il (0.61 g).

'H NMR (300 MHz, CHLOROFORM-d) 6 ppm 1.23 - 1.43 (m, 2 H) 1.47 - 1.65 (m, 2 H)
1.79-1.93 (m, 2 H) 2.10-2.23 (m, 2 H) 2.57 - 2.74 (m, 1 H) 3.18 (s, 3 H) 3.29 - 3.43 (m,
1H)3.70 (5,3 H)4.52 (5,2 H) 6.97 - 7.08 (m, 2 H) 7.25 - 7.36 (m, 2 H).

(4) Synthesis of the titled compound

The compound (0.59 g) obtained in step (3) above was used and treated by the same
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technique as in Reference Example 23-1(2) to give the titled compound as a yellow oil
(0.46 g).

'H NMR (300 MHz, CHLOROFORM-d) 3 ppm 1.27 - 1.49 (m, 4 H) 1.97 - 2.34 (m, 5 H)
3.25-341(m, 1 H)4.52 (5,2 H) 6.97 - 7.08 (m, 2 H) 7.25 - 7.36 (m, 2 H) 9.62 - 9.70 (m,
1 H).

[0326] In the following Reference Examples 39-2 to 39-7, a commercial grade of the
corresponding aldehydes was used and treated by the method described in Reference
Example 39-1 or modifications thereof to synthesize the intended compounds. The
structures of the synthesized compounds and their NMR and MS data are shown in Table 15-
1.

{0327] [Table 15-1]

00%93“”‘1 Structure Analytical Data L
'EHHR (200 MEz, CHLOROFORN-d) & pen 1.22 - 149 im, 4 }IJ
0 1.99 - 2.18 (m, £ H) 2.18 - 2.31 (s 1 1) 9.28 - %41 (p,
Reference Nl HJ458(-;ZH}723-739{m,5E)961—989(mIH}
Example | ™ & 7 .
392 - ’
HOHMR (30D ¥z, CHLOROFORR-d)- 6 pen 014 - 02t lu, £8F.
Reference 0,48 - 0,59 (o, 21 0,96 1,03 (w, LW 1.17 = 143 (, 4
_P)193-23U G, 5B 3.14 - 293 (m, 2 HY 9:62 - 2.67 tn,
Example 170).
393
IR (300, WHz, CALOROFORM-A) & bem 1.20 = 1,47 (i, 4 0
162 - 2.2 (h, 5E) .2.87 (t. 3730z, LB) 314 - 3.4 (s,
Reference 1 B) 2.87 {4, J57.3 Hz, 2°H) 7.15 - 7.36 (o, “39&1-
Examp|e 9.67 (m. 1 HJ
394
"I NKR. (300, 4Bz, GELORCFORK-3) & :pn 1.13 - 1.40+(m, 6 H).
Ref o —= 1.44 - 1,81 {g, 7H) 1.85 ~ 2.30 {n, 5F) 808~ 2.25 (n, 1
eference \\‘ B) .32 (¢, )27 10z, 20 9.82 - 9.68 (m, 1.1
Example
395 \—O :
T NKR (200 RHz, CTLOROTCRH-) § pew 1.21 — 151 {m, 3 HY
0 - 1.93 - 2.3 (n; 5.H) 2.9 (s, 3H) 860 --3:43 (w, 1 B) 4.52
Reference Vo (s, 21) 7.09 - 7.22 (w, 4 ©) 9.61 - 9.58 (u. 1 ).
Example o X
366 \
‘ *HNUR: (200. K4z, CHLOROFORN-A) & pem 1.17 = 1.77 (m, § 1)
o 1.80 - 2.29 {m, 9 H) 3.11 - 3.33 (m, 1 H) .90 - £.13 (n, 1
Reference N H) 9.59 - 9.88 (uw, 1 H).
Example N '
387 b
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Reference Example 40-1
4-(Piperidin-1-ylcarbonyl)benzaldehyde
[0328] [Formula 141]

0 Hc::

To a solution of 4-carboxybenzaldehyde (1.06 g) in chloroform (14.1 mL), 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (2.03 g), 1-hydroxybenzotriazole
monohydrate (1.62 g) and piperdine (1.05 mL) were added. After stirring the mixture at
room temperature for 15 hours, a saturated aqueous solution of ammonium chloride was
added. After extraction with ethyl acetate, the combined organic layers were washed with
saturated brine. The washed organic layers were dried over anhydrous magnesium sulfate
and after removing the desiccant by filtration, the filtrate was concentrated under reduced
pressure. The resulting residue was purified by silica gel column chromatography (n-
hexane:ethyl acetate = 85:15-30:70) to give the titled compound as a colorless oil (1.57 g).
'H NMR (300 MHz, CHLOROFORM-d) § ppm 1.50 - 1.53 (m, 2 H) 1.65 - 1.73 (m, 4 H)
3.24-3.35(m, 2 H) 3.68 - 3.79 (m, 2 H) 7.52 - 7.57 (m, 2 H) 7.90 - 7.96 (m, 2 H) 10.05 (s,
1 H).

MS ESI/APCI Dual posi: 218[M+H]".

MS ESI/APCI Dual nega: 232[M-+CIJ".

[0329] In the following Reference Examples 40-2 to 40-8, a commercial grade of the
corresponding amines was used and treated by the method described in Reference Example
40-1 or modifications thereof to synthesize the intended compounds. The structures of the
synthesized compounds and their NMR and MS data are shown in Table 16-1.

[0330]
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Cormpound Structure Analytical Data Mo
'E HNR (600 Mz, CHLOROFORN-3) & ppm 1.00 (t, J=7.4 Hz, 3 8)
0 : 0 156 Coxi, J7.4 8z, 2 0) 242 - 3.47 G 2 80 618 Cor, 5
Reference N Q 1H) 7.88 - 7.92 (w, 2 B) 7.92 - 7.98 {m, 2 K) 10.67 (s, 1
Example . _
402 ' i HS ESI/APC] Dual posic 192L-H]'.
TN S ESI/APCI Dual mesd: T90U-HF . Z08UISCL-.
W AR €300 HEz, DNSD-d.) & pon 2.3 (br. &, 8 ) 3.03 (g,
Reference 0 0 ;P12 Bz 28 381 Gr. s, 2B 7.07 (4, J8.1 Bz, £ H)
Example N / 814 (3, 0.1 o, 2 ) 9.4 - 9.67 (w, 1 1) 10.08 ¢s, 1 W),
03 s /N, | ESI/APCE Dual posi: Z2LUNIL.
HH §S ES1/APCI Dual nega: 21804 .
T NKR (400 WAz, CILOROFORN-d) 5-pew 2.1t (s, 3 H) .71 -
g 0 3,81 (m 2H) 4.29 - 4.37 . 2 1) 6.71 thr. s, 1 H) 7.88 -
Reference ¥ / , 8.00 (m, 4 H} 1009 {s, T H).
Example , IG US ESI/APCI Dual posti: 258LN+Hal’,
404 t >—/~ US-ES1/APCI Dusl nesa: 234LK-HY,
g
THHMR. {300 iz, COLORGFORU-A) & ppw 2.01 - 2.20 (m, 3 )
0 — 0 242 (4, J=8.4 Nz, 2 HY.3.28 - 3.73 (n, 6 7.57 - 7.77 (n,
Reference % 0 1B 7.8/ - 8.03.(n, £ 0) 10.07 (s, 1 ).
Example LN/ NSTESIZAPC] Dual posi: 2830M+Hal".
40.5 ’_\_N *5 MS'ESIZAPGI Dua! nega:. 25901
i KX (300 iz, GELOROFORK) & pow 4,78 (d, 9<4.5 1z, 20|
N 0. 749 = 7,28 (o, LH) 7.20 = 7.3% (m. L B> 7885~ 7.7 (o, 1
Reference : - ) 7.7% - 7.95 (r, 1 8 7.89 - £.11 (o, 4 H} 8.52 - 8.64 {m,
Example i 1 'H) 10.09 (s, 1H),
106 P NS ESI/APCI Duat posi: ZALIM#E)*, 263(MsHa)’.
7N KS ESIZAPCI Bual nema: 2390K-H) .
) "H MR (300 NEz, CHLORGFGRM-A) & em 3.07 - .17 (. 2 )
N 0 4,88 (dd, J=5.8, 5.7 Hz, 2'R) 7.16 - 7.26 (m, 2.H) 7.5 -
Reference \ / Io’rgafn(w. 11}{%)7 82 - 8.0 by, B W) 847 - 867 (g, 1 )
Example \ =8
07 M=\ S ERIVAPCI Dual posi: 2ELEE)s 277Liva]".
\ /s ESI/APCE Dual nega: 25314-H)°.
"0 MR (300°KNz, CHLOROFORN-A) 6 wom 1.52 (s, 91 416 (d,
D.\ 0 I.II[;EUHz,ZH)S'FE(brs.lHJ’(%(s 470 10.09 (s 1
Reference —% ,
Example C HNf ' S ES1/APET Dual posi: 286LNstHa ',
403 —>_ S ESI/APE] Dual mesa: 282LN-Ei°.
q

Reference Example 41-1

5-(4-Methylphenoxy)pyrazine-2-carbaldehyde

[0331] [Formula 142]

OHC N ‘

(1) Synthesis of methyl 5-(4-methylphenoxy)pyrazine-2-carboxylate

[0332]
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[Formula 143]

O
. )‘\[N\ ) *
aArwes

Instead of 4-hydroxybenzotrifluoride and 6-bromo-3-pyridinecarboxyaldehyde, p-
cresol (833 mg) and methyl 5-chloro-2-pyrazinecarboxylate (1.33 g) wére respectively used
and treated by the same technique as in Reference Example 13-1 to give methyl 5-(4-
methylphenoxy)pyrazine-2-carboxylate as a colorless solid (1.36 g).

"H NMR (300 MHz, CHLOROFORM-d} & ppm 2.39 (s, 3 H) 4.01 (s, 3 H) 7.03 - 7.09 (m,
2H)7.18-733 (m, 2 H) 8.48 (d, J=1.2 Hz, 1 H) 8.83 (d, J=1.2 Hz, 1 H).

MS ESI/APCI Dual posi: 245[M-+H]". |

(2) Synthesis of the titled compound

The compound (1.36 g) obtained in step (1) above was used and treated by the same
technique as in Reference Example 16-1(3) to give the titled compound as a colorless solid
(1.10 g).

TH NMR (300 MHz, CHLOROFORM-d) 8 ppm 2.40 (s, 3 H) 7.02 - 7.10 (m, 2 H)7.22 -7.31
(m, 2 H) 8.51 (d, I=1.2 Hz, 1 H) 8.71 (d, J=1.2 Hz, 1 H) 10.08 (s, 1 H).

MS ESI/APCI Dual posi: 215[M+H]".

Reference Example 41-2

5-(4-Chlorophenoxy)pyrazine-2-carbaldehyde

[0333] [Fonﬁula 144]

D'H_(;‘;‘\]I Nj\o OCI

Instead of p-cresol, 4-chlorophenol (2.23 g) was used and treated by the same
technique as in Reference Example 41-1 to give the titled compound as a pale yellow solid
(0.45 g).

'H NMR (300 MHz, CHLOROFORM-d) & ppm 7.08 - 7.20 (m, 2 H) 7.36 - 7.49 (m, 2 H)
8.55(d, J=1.4 Hz, 1 H) 8.67 - 8.72 (m, 1 H) 10.09 (s, 1 H).
MS ESI/APCI Dual posi: 235[M+H]".



- 155 -

Reference Example 41-3
5-(4-Cyclopropylphenoxy)pyrazine-2-carbaldehyde
[0334] [Formula 145]

OHC\E:lO

(1) Synthesis of 5-(4-bromophenoxy)pyrazine-2-carbaldehyde
{0335] [Formula 146]

OHC\EzloBr

Instead of p-cresol, 4-bromophenol (5.01 g) was used and treated by the same
technique as in Reference Example 41-1 to give 5-(4-bromophenoxy)pyrazine-2-
carbaldehyde as a pale brown solid (1.88 g).

"H NMR (300 MHz, CHLOROFORM-d) § ppm 7.09 (d, J=9.0 Hz, 2 H) 7.58 (d, J]=9.0 Hz,

2H)8.55(d,J=1.2Hz, 1 H)8.70 (s, 1 H) 10.09 (s, 1 H).

MS ESI/APCI Dual posi: 279[M-+H]".

(2) Synthesis of 2-(4-bromophenoxy)-5-(1,3-dioxolan-2-yl)pyrazine

[0336] [Formula 147]

(0{ N o~ Br

aeles
N7 e
To a solution in toluene (20 mL) of the compound (1.66 g) obtained in step (1)

above, ethylene glycol (1.11 g) and p-toluenesulfonic acid monohydrate (56.6 mg) were
added and, thereafter, the mixture was stirred at 140°C for an hour using a Dean-Stark
apparatus.  After cooling the reaction mixture to room temperature, a saturated aqueous
solution of sodium hydrogencarbonate was added to it under cooling with ice and extraction
was conducted with ethyl acetate. The combined organic layers were washed with saturated
brine and dried over anhydrous magnesium sulfate. The desiccant was removed by
filtration and the filtrate was concentrated under reduced pressure. Purification by silica gel

column chromatography (n-hexane:ethyl acetate = 100:0-60:40) gave 2-(4-bromophenoxy)-
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5-(1,3-dioxolan-2-yl)pyrazine as a colorless solid (1.78 g).

'H NMR (300 MHz, CHLOROFORM-d) 8 ppm 4.01 - 4.24 (m, 4 H) 5.92 (s, 1 H) 7.05 (d,
J=9.0 Hz, 2 H) 7.48 - 7.59 (m, 2 H)) 8.26 - 8.30 (m, 1 }) 8.40 - 8.44 (m, 1 H).

MS ESI/APCI Dual posi: 323[M+H]". .

(3) Synthesis of 2-(4-cyclopropylphenoxy)-5-(1,3-dioxolan-2-yl)pyrazine

[0337] [Formula 148]

*11

The compound (1.73 g) obtained in step (2) above was used and treated by the same
technique as in Reference Example 14-5(2) to give 2-(4-cyclopropylphenoxy)-5-(1,3-
dioxolan-2-yhpyrazine as a brown oil (2.46 g).

'H NMR (300 MHz, CHLOROFORM-d) 8 ppm 0.65 - 0.74 (m, 2 H) 0.91 - 1.02 (m, 2 H)
1.84-1.98 (m, | H)4.02 -4.23 (m, 4 H) 5.91 (s, 1 H) 6.98 - 7.07 (m, 2 H) 7.09 - 7.16 (m,
2 H) 8.26 - 8.30 (m, 1 H) 8.35 - 8.42 (m, 1 H).

MS ESI/APCI Dual posi: 285[M+H]".

(4) Synthesis of the titled compound

To a solution in acetone (107 mL) of the compound (2.46 g) obtained in step (3)
above, p-toluenesulfonic acid monochydrate (2.04 g) was added and the mixture was stirred at
50°C for two hours.  After cooling the reaction mixture to room temperature, a saturated
aqueous solution of sodium hydrogencarbonate was added to it under cooling with ice and
two extractions were conducted with ethyl acetate. The combined organic layers were dried
over anhydrous magnesium sulfate; thereafter, the desiccant was removed by filtration and
the filtrate was concentrated under reduced pressure.  The resulting residue was i:mriﬁed by
silica gel column chromatography (n-hexane:ethyl acetate = 100:0-80:20) to give the titled
compound as a colorless solid (0.67 g).

"H NMR (300 MHz, CHLOROFORM-d} § ppm 0.66 - 0.78 (m, 2 H) 0.91 - 1.05 (m, 2 H)
1.87-2.00 (m, 1 H) 7.01 - 7.10 (m, 2 H) 7.12 - 7.20 (m, 2 H) 8.51 (s, 1 H) 8.71 (s, 1 H) 10.08
(s, 1 H).
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MS ESI/APCI Dual posi: 241[M~+H]".
Reference Example 41-4
2-(4-Methylphenoxy)pyrimidine-5-carbaldehyde
[03381 [Formula 149]

OHC'\L//_\N ./
o gl

(1) Synthesis of 2-chloro-5-(1,3-dioxolan-2-yl)pyrimidine
[0339] [Formula 150]

0
L.
el

The compound 2-chloropyrimidine-5-carbaldehyde (1.00 g) was used and treated by
the same technique as in Reference Example 41-3(2) to give 2-chloro-35-(1,3-dioxolan-2-
yl)pyrimidine as a pale yellow oil (290 mg).

'"H NMR (300 MHz, CHLOROFORM-d) & ppm 3.96 - 4.21 (m, 4 H) 5.89 (s, 1 H) 8.71 (s,
2 H).

MS ESIVAPCI Dual posi: 187[M+H]".

(2) Synthesis of 5-(1,3-dioxolan-2-yl)-2-(4-methylphenoxy)pyrimidine

[0340] [Formula 151]

(S

The compound (290 mg) obtained in step (1) above was used and treated by the
same technique as in Reference Example 13-1 to give 5-(1,3-dioxolan-2-yl)-2-(4-
methylphenoxy)pyrimidine as a colorless solid (380 mg).

"H NMR (300 MHz, CHLOROFORM-d) & ppm 2.37 (s, 3 H) 3.97 - 4.19 (m, 4 H) 5.83 (s,
1H)7.04-7.10(m, 2 H) 7.19 - 7.26 (m, 2 H) 8.61 (s, 2 H).

MS ESI/APCI Dual posi: 259[M-+H]".

(3) Synthesis of the titled compound

The compound (380 mg) obtained in step (2) above was used and treated by the
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same technique as in Reference Example 41-3(4) to give the titled compound as a colorless
solid (139 mg).
'H NMR (300 MHz, CHLOROFORM-d} & ppm 2.39 (s, 3 H) 7.09 (d, J=8.3 Hz, 2 H) 7.26 (d,
J=8.3 Hz, 2 H) 9.01 (s, 2 H) 9.99 - 10.09 (m, 1 H).
MS ESI/APCI Dual posi: 215[M+H]".
Reference Example 42-1
1-(Pyrimidin-2-yl)piperidine-4-carbaldehyde
[0341] [Formula 152]
one— W< )
N
(1) Synthesis of [1-(pyrimidin-2-yl)piperidin-4-ylJmethanol
[0342] [Formula 153]

"o :N&;: }

To a solution of 4-piperidinemethanol (1.00 g) in dimethyl sulfoxide (28.9 mL), 2-
chloropyrimidine (994 mg) and potassium carbonate (2.40 g) were added and the mixture
was stirred at 100°C for three hours. After cooling the reaction mixture to room
temperature, water was added to it and extraction was conducted with ethyl acetate. The |
combined organic layers were dried over anhydrous sodium sulfate and after removing the
desiccant by filtration, the filtrate was concentrated under reduced pressure to give [1-
([pyrimidin-2-yl)piperidin-4-yil|methanol as a colorless oil (1.50 g).

'H NMR (300 MHz, CHLOROFORM-d) & ppm 1.14 - 1.32 (m, 2 H) 1.72 - 1.89 (m, 3 H)
2.82-296(m,2H)3.53(d, J=59Hz,2H)4.74 - 4.85(m, 2 H) 6.41 - 6.47 (m, | H) 8.26 -
8.33 (m, 2 H).

MS ESI/APCI Dual posi: 194[M+H]".

(2) Synthesis of the titled compound

The compound (1.50 g) obtained in step (1) above was used and treated by the same
technique as in Reference Example 19-1 to give the titled compound as a yellow oil (1.21 g).

'H NMR (300 MHz, CHLOROFORM-d) § ppm 1.57 - 1.72 (m, 2 H) 1.94 - 2.05 (ra, 2 H)
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2.49-2.61 (m, 1 H)3.12-3.24 (m, 2 H)4.53 - 4.64 (m, 2 H) 6.48 (t, ]=4.7 Hz, 1 H) 8.31 (d,
J=4.7 Hz, 2 H) 9.70 (d, }=0.9 Hz, ! H).

MS ESI/APCI Dual posi: 192[M-+H]".

Reference Example 42-2

1-(Cyclopropylacetyl)piperidine-4-carbaldehyde

[0343] [Formula 154]

Q:-n::{:\'/m—{)_4

(1) Synthesis of 2-cyclopropyl-1-[4-(hydroxymethyl)piperidin-1-yl]ethanone

[0344] [Formula 155]

Instead of 4-(bromomethyl)benzoic acid and N,O-dimethylhydroxylamine
hydrochloride, cyclopropylacetic acid (869 mg) and 4-piperidinemethanol (1.00 g) were
respectively used and treated by the same technique as in Reference Example 16-1(1) to give
the titled compound as a colorless oil (1.25 g).

"H NMR (300 MHz, CHLOROFORM-d) & ppm 0.12 - 0.23 (m, 2 H) 0.51 - 0.60 (m, 2 H)
0.96 - 1.30 (m, 3 H) 1.54 - 1.90 (m, 3 H) 2.28 (d, J=6.7 Hz, 2 H) 2.47 - 2.65 (m, 1 H) 2.95 -
3.10 (m, 1 H) 3.43 - 3.59 (m, 2 H) 3.80 - 3.94 (m, 1 H) 4.60 - 4.76 (m, 1 H). |

MS ESVAPCI Dual posi: 198[M+H]".

(2) Synthesis of the titled compound

The compound (1.25 g) obtained in step (1) above was used and treated by the same
technique as in Reference Example 19-1 to give the titled compound as a yellow oil
(800 mg).

'H NMR (300 MHz, CHLOROFORM-d) § ppm 0.13 - 0.22 (m, 2 H) 0.52 - 0.61 (m, 2 H)
0.96 - 1.10 (m, 1 H) 1.50 - 1.71 (m, 2 H} 1.88 - 2.03 (m, 2 H) 2.29 (d, J=6.8 Hz, 2 H) 2.45 -
259 (m, 1 H)2.92-3.04 (m, 1 H) 3.11 -3.25(m, 1 H)3.72-3.84 (m, 1 H) 4.29 - 4.4] (m,
1 H)9.68 (s, 1 H).

MS ESI/APCI Dual posi: 196[M+H]".
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Reference Example 43-1
1-(Pyrimidin-2-yl)azetidine-3-carbaldehyde
[0345] [Formula 156]
- N=y
OHC=-—<:N—{\-N:/>
(1) Synthesis of tert-butyl 3-[methoxy(methyl)carbamoyl]azetidine-1-carboxylate

[0346] [Formula 157]
O; Q

S N-Y

P“”Z_C 4‘3{—
To a solution of 1-(tert-butoxycarbonyl)azetidine-3-carboxylic acid (5.00 g) in

tetrahydrofuran (62.1 mL), 1,1°-carbonyldiimidazole (6.05 g) was added and the mixture was
stirred at room temperature for an hour. To the reaction mixture, a solution of N,O-
dimethylhydroxylamine hydrochloride (3.64 g) and triethylamine (4.02 g) in acetonitrile
(62.1 mL) was added and the mixture was stirred at the same temperature for 15 hours. The
reaction mixture was concentrated under reduced pressure and water was added to the
resulting residue.  Extraction was conducted with ethyl acetate and the combined organic
layers were washed with an agueous solution of 5% citric acid and saturated brine. The
washed organic layers were dried over anhydrous sodium sulfate and after removing the
desiccant by filtration, the filtrate was concentrated under reduced pressure to give tert-butyl
3-[met.hoxy(methyl)carbamoyl]azetidine-1-carboxy1ate as a pale yellow oil (7.30 g).
"H NMR (300 MHz, CHLOROFORM-d) & ppm 1.43 (s, 9 H) 3.21 (s, 3 H) 3.56 - 3.68 (m,
4 H) 4.00 - 4.09 (m, 2 H) 4.09 - 4.19 (m, 2 H). '
(2) Synthesis of N-methoxy-N-methyl-1-(pyrimidin-2-yl)azetidine-3-carboxamide
[0347] [Formula 158]

9) - N=
N )
O-N ' N
/ \
To a solution in chloroform (24.8 mL) of the compound (7.30 g) obtained in step (1)

above, trifluoroacetic acid {12.4 mL) was added and the mixture was stirred at room

temperature for 15 hours and then concentrated under reduced pressure.  The resulting
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residue (6.29 g) was used and treated by the same technique as in Reference Example 42-1(1)
to give N-methoxy-N-methyl-1-(pyrimidin-2-yl)azetidine-3-carboxamide as a colozless solid
(810 mg).
'H NMR (300 MHz, CHLOROFORM-d) & ppm 3.23 (s, 3 H) 3.70 (s, 3 H) 3.80 - 3.96 (m,
1H)4.16 - 441 (m, 4 H) 6.51 - 6.59 (m, 1 H) 8.28 - 8.35 (m, 2 H).
MS ESI/APCIADual posi: 223[M+H]".
(3) Synthesis of the titled compound
The compound (810 mg) obtained in step (2) above was used and treated by the

same technique as in Reference Example 16-1(3) to give the titled compound as a colorless
oil (707 mg).
MS ESIVAPCI Dual posi: 164[M-+H]".
Reference Example 44-1
tert-Butyl 4-formyl-2-methyl-1H-imidazole-1-carboxylate
[0348] [Formula 159]
OHC —<j/

0

To a solution of 2-methyl- 1H-imidazole-4-carbaldehyde (500 mg) in chloroform

(15 mL), di-tert-butyl dicarbonate (1.19 g), triethylamine (949 pL), and 4-
dimethylaminopyridine were added and the mixture was stirred at room temperature for 30
minutes. To the reaction mixture, a saturated aqueous solution of sodium
hydrogencarbonate was added and extraction was conducted with chloroform. The
combined organic layers were passed through a phase separator and thereafter concentrated
under reduced pressure. The resulting residue was purified by silica gel column
chromategraphy to give the titled compound as a colorless solid (883 mg).
'H NMR (300 MHz, CHLOROFORM-d) & ppm 1.64 (s, 9 H) 2.68 (s, 3 H) 7.98 (s, l H) 9.85
(s, 1 H).
MS ESI/APCI Dual posi: 233[M+Na]".
MS ESI/APCI Dual nega: 209[M-H]".
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Reference Example 45-1
1-(4-Cyclohexyl-3-fluorophenyl)methaneamine hydrochloride

[0349] [Formula 160]
HCl

HxN =SS
\_/
(1) Synthesis of 4-cyclohexen-1-yl-3-fluorobenzonitrile
[0350] [Formula 161]
F

To a mixture of 3-fluoro-4-iodobenzonitrile (1.53 g), 1-cyclohexen-1-yl-boronic
acid (938 mg), bis(triphenylphosphine)paltladium(Il) dichloride (435 mg) and ethanol
(9.75 mL), sodium ethoxide (about 20%, solution in ethanol, 5.75 mL) was added and the
mixture was stirred at 90°C for 15 minutes under irradiation with microwaves.  After being
cooled to room temperature, the reaction mixture was poured into water and three extractions
were conducted with chloroform. The combined organic layers were washed with saturated
brine and passed through a phase separator to be concentrated under reduced pressure. The
resulting residue was purified by silica gel column chromatography (n-hexanc:ethyl acetate =
100:0-75:25) to give the titled compound as a pale yellow oil (980 mg).
"H NMR (300 MHz, CHLOROFORM-d) 6 ppm 1.63 - 1.84 (m, 4 H) 2.18 - 2.29 (m, 2 H)
2.30-241 (m, 2 H) 6.01 - 6.10 (m, 1 H) 7.27 - 7.42 (m, 3 H).
MS ESI/APCI Dual posi: 224[M+Na]*.
MS ESI/APCI Dual nega: 236[M+CI]".
{(2) Synthesis of the titled compound

To a solution in isopropyl alcohol (24 mL) of the compound (980 mg) obtained in
step (1) above, a solution (3.7 mL}) of 4 mol/L hydrogen chloride in 1;4-dioxa.ne and 20%
palladium hydroxide/carbon (98 mg) were added. The mixture was stirred at room
temperature for 4 hours in a hydrogen atmoéphere. The reaction mixture was filtered

through Celite (registered trademark) and the filtrate was concentrated under reduced
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pressure. To a solution of the resulting residue in ethanol (10 mL), a solution (2.0 mL) of
2 mol/L hydrogen chloride in methanol and 20% palladium hydroxide/carbon (98 mg) were
added. The mixture was stirred at room temperature for 26 hours in a hydrogen atmosphere.
The reaction mixture was filtered through Celite (registered trademark) and the filtrate was
concentrated under reduced pressure.  To the resulting residue, ethanol (5 mL) and diethyl
ether (50 mL) were added and the mixture was stirred for 15 minutes. The resulting
precipitate was recovered by filtration to give the titled compound as a brown solid (1.06 g).
'H NMR (300 MHz, DMSO-d) & ppm 1.14 - 1.54 (m, 5 H) 1.63 - 1.86 (m, 5 H) 2.70 - 2.87
(m, 1 H}3.99 (5,2 H) 7.22 - 7.42 (m, 3 H) 8.43 (br. s., 2 H).

MS ESI/APCI Dual posi: 208[M-+H]".

Reference Exampie 45-2

1-[4-(Aminomethyl)phenyl]-4,4-difluorocyclohexanol hydrochloride

[0351] [Formula 162]
HCl

HQN, , . F
O

(1) Synthesis of 4-(4,4-difluoro-1-hydroxycyclohexyl)benzonitrile

[0352] [Formula 163]
v~ o

— HO

To a solution of 4-iodobenzonitrile (5.35 g) in tetrahydrofuran (100 mL),

isopropylmagnesium bromide (about 1 mol/L, solution in tetrahydrofuran, 35 mL) was added
dropwise at -40°C in an argon atmosphere.  After stirring the mixture at that temperature for
an hour, a solution of 4,4-difluorocyclohexanone (4.70 g) in cyclopentyl methyl ether
(10 mL) was added dropwise. The mixture was brought to room temperature over a period
of 5.5 hours and a saturated aqueous solution of ammonium chloride was added. Three
extractions were conducted with ethyl acetate and the combined organic layers were washed
with saturated brine and thereafter dried over anhydrous magnesium sulfate. The insoluble

matter was removed by filtration and the filtrate was concentrated under reduced pressure.
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The resulting residue was purified by silica gel column chromatography (n-hexane:ethyl
acetate = 95:5-40:60) to give 4-(4,4-difluoro-1-hydroxycyclohexyl)benzonitrile as a colorless
solid (2.19 g).
"H NMR (300 MHz, CHLOROFORM-d) & ppm 1.77 - 1.92 (m, 2 H) 2.00 - 2.45 (m, 6 )
7.58 - 7.72 (m, 4 H).
MS EI posi: 237[MJ".
(2) Synthesis of the titled compound

The compound (2.19 g) obtained in step (1) above was used and treated by the same
technique as in Reference Example 45-1(2) to give the titled compound as a colorless solid
(1.51 g).
'"H NMR (300 MHz, DMSO-ds) & ppm 1.66 - 1.79 (m, 2 H) 1.85 - 2.04 {m, 4 H)2.09-2.36
(m,2H)3.99(s,2 H) 5.28 (s, 1 H) 7.40 - 7.48 (m, 2 H) 7.49 - 7.57 (m, 2 H) 8.32 (br. s.,
3 H).
MS ESIAPCI Dual posi: 242[M-+H]".
MS ESIAPCI Dual nega: 276[M-+CI]".
Reference Example 46-1
1-[trans-3-(4-Chlorophenoxy)cyclobutylJmethaneamine

[0353] [Formula 164]
cl

HQNLQMO |

(1) Synthesis of N-benzyl-3-oxocyclobutanecarboxamide

[0354] [Formula 165]

00

To a solution of 3-oxocyclobutanecarboxylic acid (13.5 g) in tetrahydrofuran
(135 mL), 1,1’-carbonyldiimidazole (23.0 g) was added under cooling with ice. The

mixture was brought to room temperature and stirred for 90 minutes. Benzylamine
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(15.5 mL) was added and the mixture was stirred at that temperature for 14 hours. The
crude product was adsorbed on diatomaceous earth with the solvent being distilled off under
reduced pressure. The crude product adsorbed on the diatomaceous earth was purified by
silica gel column chromatography (chloroform:methanol = 100:0-95:5) to give N-benzyl-3-
oxocyclobutanecarboxamide as a colorless solid (16.9 g).

'H NMR (300 MHz, CHLOROFORM-d) § ppm 2.89 - 3.10 (m, T H)3.11-3.32 (m,2 H)
3‘.41 -3.67 (m, 2 H) 4.50 (d, J=5.8 Hz, 2 H} 7.25 - 7.42 (m, 5 H).

MS ESI/APCI Dual posi: 204[M-+H]".

(2) Synthesis of cis-3-[(benzylamino)methyl]cyclobutanol

[0355] [Formula 166}

&
| N@%Q—OH

The compound (16.9 g) obtained in step (1) above was used and treated by the same
technique as in Reference Example 23-1(2) to give cis-3-[(benzylamino)methyl]cyclobutanol
as a pale yellow oil (16.2 g).

'H NMR (300 MHz, DMSO-dg) 8 ppm 1.35 - 1.57 (m,2H) 1.66 - 1.93 (m, 2 H) 2.12-2.36
(m,2H)2.42-253(m,2H)3.69(s,2H) 3.78 - 4.00 (m, 1 1} 7.12 - 7.41 (m, 5 H).

MS ESI/APCI Dual posi: 192]M-+H]".

(3) Synthesis of cis-3-(aminomethyl)cyclobutanol

[0356] [Formula 167]
HzN -

M >~OH

The compound (16.2 g) obtained in step (2) above was used and treéted by the same
technique as in Reference Example 29-1(4) to give cis-3-(aminomethyl)cyclobutanol as a
colorless oil (10.4 g).

"H NMR (300 MHz, DMSO-dg) 8 ppm 1.29 - 1.51 (m, 2 H) 1.53 - 1.70 (m, 1 H)2.08 - 2.29
(m, 2 H) 2.41 - 2.51 (m, 2 H) 3.76 - 3.98 (m, 1 H).

(4) Synthesis of tert-butyl [(cis-3-hydroxycyclobutyl)methyl]carbamate
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[0357] [Formula 168]
7
O%NE—O-OH

The compound (10.3 g) obtained in step (3) above was used and treated by the same
technique as in Reference Example 44-1 to give tert-butyl [(cis-3-
hydroxycyclobutyl)methyl]carbamate as a colorless solid (6.08 g).
'H NMR (600 MHz, DMSO-dg) & ppm 1.37 (s, 9 H) 1.37 - 1.49 (m, 2 H) 1.66 - 1.79 (m, 1 H)
2.08-2.23(m,2H)2.87-291(m,2H)3.78-3.91 (m, 1 H)4.82 -4.94 (m, 1 H) 6.76 (t,
J=5.4Hz, 1 H).
MS ESI/APCI Dual posi: 224[M+Na]+.
MS ESIAPCI Dual nega: 200[M-H].
(5) Synthesis of tert-butyl {[trans-3-(4-chlorophenoxy)cyclobutylJmethyl} carbamate

[0358] [Formula169]
Cl

-0 4
I
Instead of 4-hydroxybenzaldehyde and 2-cyclopropylethanol, 4-chlorophenol
(767 mg) and the compound (1.00 g) obtained in step (4) above were respectively used and
treated by the same technique as in Reference Example 11-1 to give tert-butyl {[trans-3-(4-
chlorophenoxy)cyclobutylJmethyl}carbamate as a colorless solid (1.05 g).
'H NMR (600 MHz, CHLOROFORM-d) 3 ppm 1.45 (s, 9 H) 2.15 - 2.37 (m, 4 H)2.40-2.65
(m, 1 H)3.12 - 335 (m, 2 H) 4.64 - 4.79 (m, 1 H) 6.63 - 6.76 (m, 2 H) 7.15 - 7.25 (m, 2 H).
(6) Synthesis of the titled compound
To a solution in 1,4-dioxane (30 mL) of the compound (0.98 g) obtained in step (5)
above, a solution (25 mL) of 4 mol/L hydrogen chloride in 1,4-dioxane was added and the
mixture was stirred at room temperature for 5 hours.  After adding diethyl ether (120 mL),
the mixture was stirred for another two hours and thereafter the precipitate was recovered by

filtration. The recovered precipitate was dissolved in an aqueous solution of 1 mol/L
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sodium hydroxide and chloroform and two extractions were conducted with chloroform.

The combined organic layers were dried over anhydrous magnesium sulfate and the desiccant
was removed by filtration. The filtrate was concentrated under reduced pressure to give the
titled compound as a colorless oil (660 mg).

'"H NMR (300 MHz, CHLOROFORM-d)  ppm 2.12 - 2.48 (m, 5 H) 2.74 - 2.87 (m, 2 H)
4.61 -4.77 (m, 1 H) 6.63 - 6.80 (m, 2 H) 7.12 - 7.27 (m, 2 H).

[0359] In the following Reference Examples 46-2 to 46-4, a commercial grade of the
corresponding phenols was used and treated by the method described in Reference Example
46-1 or modifications thereof to synthesize the intended compounds. The structures of the
synthesized compounds and their NMR and MS data are shown in Table 17-1.

[0360] [Table 17-1]

Con;dpgund Structure Anaiytical Data o
: 4 NiR (300 ¥z, CHLOROFDRM'd) & pen 2.17 - 2.35 (m, 8.1}
%.88 (d, J'70Hz 2 H)4£.58 - 4,82 (m, 1 1) 6.61 - 6.77 (m,
Reference z W 6 96 - 7214 (m; 2 H).
Example Q WS EST/APC] Dua] pasi: 192-LH+H]
462 WM,
\._<>.-..-;_0_
P 'BHMR (300 Mz, CHLORQFORN-d) § oom 2.21 = 2.55 (m,.5°I)
285(& J'73Hz 2HJ43$ 433(m1HJ374‘391(m
Reference 2 B 7. 38— 7.65. (s 2. Ay
Example 7 N US ES]/SPCI Tual posi. MG ZB?I.H*HaJ
463 Hp N

I NME (800 §Hz, DUSO~dy) & pym 2.15 ~2:22 (m, 2 1) 2.84 -

. 2.42 (m, 2H)Z47-257(mlﬂ)2996.178ﬂz 28
Reference | 482-493(1'0110878-684(&11H)685-692Cm1
Example HN ) 1) B.97 - 7.02. (o, 1LH)7.26 - 7.84 (m 1) 7.78 - 6.00 (.

464 NN 2.
- 43 ES1/APCT Dual wosi: ZE2LUNL.

Reference Example 46-5

1-{cis-3-[(4-Chlorobenzyl)oxy]cyclobutyl } methaneamine

[0361] [Formula 170]
HN

\—-O-o -
(1) Synthesis of tert-butyl ({cis-3-[(4-chlorobenzyl)oxy]cyclobutyl}methyl)carbamate
[0362]
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[Formula 171]
%Og—u H
o <~0 o

Instead of 4-hydroxybenzaldehyde and (bromomethyl)cyclobutane, the compound
(1.00 g) obtained in Reference Example 46-1(4) and 4-chlorobenzyl brpmide (1.02 g) were
respectively used and treated by the same technique as in Reference 9-1 to give tert-butyl
({cis-3-[(4-chlorobenzyl)oxy]cyclobutyl }methyl)carbamate as a colorless solid (750 mg). |
'H NMR (300 MHz, CHLOROFORM-d) § ppm 1.44 (s, 9 H) 1.58 - 1.71 (m, 2 H) 1.88 - 2.10
(m, 1 H)2.25 - 2.43 (m, 2 H) 3.08 - 3.22 (m, 2 H) 3.81 - 3.95 (m, 1 H) 4.36 (s, 2 H) 7.20 -
7.37 (m, 4 H).
(2) Synthesis of the titled compound

The compound (750 mg) obtained in step (1) above was used and treated by the
same technique as in Reference Example 46-1(6) to give the titled compound as a colorless
oil (523mg).
"H NMR (300 MHz, CHLOROFORM-d) & ppm 1.52 - 1.71 (m, 2 H) 1.77 - 1.95 (m, 1 H)
227-245(m,2H)2.72(d, }=6.7 Hz, 2ZH) 3.81 - 4.01 {m, ! H) 4.38 (s, 2 H) 7.20 - 7.39 (m,
4 H).
MS ESI/APCI Dual posi: 226[M+H]".
Reference Example 46-6
1-[cis-3-(4-Chlorophenoxy)eyclobutyl methaneamine
[0363] [Formula 172]

(1) Synthesis of trans-3-[({[(2-methyl-2-propanyl)oxy]carbonyl } amino)methyl]cyclobutyl 4-
nitrobenzoate

[0364]
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[Formula 173]
Ty 3O

To a mixture of the compound (2.00 g) obtained in Reference Example 46-1(4), 4-
nitrobenzoic acid (3.32 g), triphenylphosphine (5.21 g) and tetrahydrofuran (50 mL),
diisopropyl azodicarboxylate (1.0 mol/L, solution in toluene, 10.5 mL.) was added and the
mixture was stirred at room temperature for 16 hours. After concentrating under reduced
pressure, the resulting residue was purified by silica gel column chromatography (n-
hexane:ethyl acetate = 100:0-75:25) to give trans-3-[({[(2-methyl-2-
propanyl)oxy]carbonyl}amino)methyl]cyclobutyl 4-nitrobenzoate as a colorless solid
(3.88 g).

"H NMR (300 MHz, CHLOROFORM-d) § ppm 1.46 (s, 9 H) 2.24 - 2.45 (m, 4 H) 2.46 - 2.68
{(m, 1 H)3.21 -3.33 (m, 2 H) 5.29 - 5.41 (m, 1 H) 8.18 - 8.25 (m, 2 H) 8.26 - 8.32 (m, 2 H).
(2) Synthesis of tert-butyl[(trans-3-hydroxycyclobutyl)methyl]carbamate

[0365] [Formula 174] |

o .
ozf_N,.,_cH
To a solution in tetrahydrofuran (100 mL) of the compound (3.88 g) obtained in step

(1) above, an aqueous solution of 1 mol/L. sodium hydroxide (19.9 mL) was added and the
mixture was stirred at room temperature for 4 hours. Extraction was conducted with ethyl
acetate and afier drying the combined organic layers over anhydrous magnesium sulfate, the
desiccant was removed by filtration. With the solvent being distilled off under reduced
pressure, the crude product was adsorbed on diatomaceous earth. The crude product as
adsorbed on the diatomaceous earth was purified by silica gel column chromatography (n-
hexane:ethyl acetate = 99:1-0:100, then chloroform:methanol = 100:0-90:10) to give tert-
butyl [(trans-3-hydroxyeyclobutyl)methyl]carbamate as a colorless solid (1.87 g).
'"H NMR (300 MHz, DMSO-dg) 6 ppm 1.37 (s, 9 H) 1.72 - 2.00 (m, 4 1) 2.01 - 2.22 (m, 1 H)
2.85-3.02(m,2 H)4.05-4.23 (m, 1 H) 4.81-4.95(m, 1 H) 6.72 - 6.91 (m, 1 H).
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(3) Synthesis of the titled compound

The compound (500 mg) obtained in step (2) above was used and treated by the
same techniques as in Reference 46-1(5) and (6) to give the titled compound as a colorless oil
(460 mg).
"H NMR (300 MHz, CHLOROFORM-d) & ppm 1.71 - 1.90 (m, 2 H) 1.95 - 2.13 (m, 1 H)
2.50-2.68 (m, 2 H)2.77 (d, J=6.8 Hz, 2 H) 4.43 - 4.60 (m, 1 H) 6.66 - 6.80 (m, 2 H) 7.14 -
7.26 (m, 2 H).
MS ESI/APCI Dual posi: 212{M+H]".
Reference Example 46-7
1-{trans-3-{(4-Chlorobenzyl)oxy]cyclobutyl } methancamine
[0366] [Formula 175]

.\_ﬁC>ﬂQLﬁgi};cl

The compound (1.30 mg) obtained in Reference Example 46-6(2) was used and

treated by the same technique as in Reference Example 46-5 to give the titled compound as a
colorless oil (630 smg).
'H NMR (300 MHz, CHLOROFORM-d) & ppm 1.91 - 2.34 (m, 5 H) 2.72 (d, J=7.3 Hz, 2 H)
4.03-4.20 (m, 1 H)4.36 (s, 2 H) 7.20 - 7.38 (m, 4 H).
MS ESVAPCI Dual posi: 226]M+H]*.
Reference Example 47-1
2-{[tert-Butyl(dimethyl)silyl]Joxy}-1-(4-iodophenyl)ethaneamine
[0367] [Formula 176]
Hz.]

oTBS
(1) Synthesis of amino(4-iodophenyl)acetonitrile

[0368] [Formula 177]
H.N
O

To a solution of 4-iodobenzaldehyde (10.4 g) in methanol (36 mL), tetraisopropyl
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orthotitanate (50.0 mL) and a solution (50 mL) of 8 mol/L. ammonia in methanol were added
and the mixture was stirred at room temperature for 3.5 hours. Trimethylsilyl cyanide

(5.89 mL) was slowly added to the mixture, which was then stirred at the same temperature
for 14 hours. Iced water was added to the reaction mixture, which was then filtered through
Celite (registered trademark). The filtrate was concentrated under reduced pressure and the
resulting residue was extracted with ethyl acetate. The combined organic layers were
washed with water and dried over anhydrous magnesium sulfate. The desiccant was
removed by filtration and the filtrate was concentrated under reduced pressure. The
resulting residue was purified by silica gel column chromatography (n-hexane:ethyl acetate =
99:1-25:75) to give amino(4-iodophenyl)acetonitrile as a pale yellow solid (5.05 g).

"H NMR (300 MHz, CHLOROFORM-d) & ppm 4.87 (s, 2 H) 7.27 - 7.33 (m, 2 H) 7.69 - 7.83
(m, 2 H).

(2) Synthesis of amino(4-iodophenyl)acetic acid hydrochloride

[0369] [Formula 178]
) HaN
HCI -

A suspension in 6 mol/L hydrochloric acid (65 mL) of the compound (5.05 g)

obtained in Step (1) above was stirred at 105°C for 14 hours. After being cooled to room
temperature, the suspension was stirred at room temperature for an hour and then stirred for
30 minutes under cooling with ice. The resulting precipitate was recovered by filtration to
give amino(4-iodophenyl)acetic acid hydrochloride as a colorless solid (4.32 g).

'"H NMR (300 MHz, DMSO0-dg) 3 ppm 4.18 (s, 2 H) 7.08 - 7.30 (m, 2 H) 7.60 - 7.77 (m,

2 H).

MS ESI/APCI Dual posi: 278[M+H]".

MS ESVAPCI Dual nega: 276[M-H]".

(3) Syathesis of 2-amino-2-(4-iodophenyl)ethanol

[0370]
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[Formuia 179]

OH
To a liquid mixture of lithium borohydride (2.0 mol/L, sohition in tetrahydrofuran,

19.7 mL) and chlorotrimethylsilane (9.97 mL), the compound (4.95 g) obtained in step (2)
above was added in small portions at room temperature and the mixture was stirred for 16
hours. Under cooling with ice, methanol (3.5 mL) was added to the mixture, which was
then brought to room temperature and stirred for 15 minutes. To the stirred mixture, water
(19.7 mL), ethyl acetate (39.4 mL), saturated brine (19.7 mL) and sodium hydroxide (1.87 g)
were added successively and the mixture was stirred at the same temperature for 16 hours.
The reaction mixture was extracted with ethyl acetate and the combined organic layers were
dried over anhydrous magnesium sulfate. The desiccant was removed by filtration and the
filtrate was concentrated under reduced pressure to give 2-amino-2-(4-iodophenyl)ethanol as
a yellow solid (4.70 g).
'H NMR (300 MHz, CHLOROFORM-d) & ppm 3.43 - 3.59 (m, 1 H) 3.65 - 3.77 (m, 1 H)
3.94-4.10(m, 1 H)7.02-7.15 (m, 2 H) 7.62 - 7.75 (m, 2 H).
MS ESVAPCI Dual posi: 264[M-+H]".
(4) Synthesis of the titled compound

To a mixture of the compound (4.70 g) obtained in step (3) above, 4-
dimethylaminopyridine (48.2 mg), triethylamine (4.40 mL) and chloroform (63.2 mL), a
solution of tert-butyldimethylchlorosilane (2.38 g) in chloroform (31.6 mL) was added
dropwise under cooling with ice and the mixture was stirred at the same temperature for 30
minutes, and then at room temperature for three days. The reaction mixture was
concentrated under reduced pressure and water and ethyl acetate were then added.
Extraction was conducted with ethyl acetate and the combined organic layers were dried over
anhydrous magnesium sulfate. The desiccant was removed by filtration and the filtrate was
concentrated under reduced pressure. The resulting residue was purified by silica gel

column chromatography (chloroform:methanol = 100:0-98:2) to give the titled compound as



a pale yellow oil (4.68 g).

'"H NMR (300 MHz, CHLOROFORM-d)  ppm 0.02 (s, 6 H) 0.89 (s, 9 H) 3.40 - 3.56 (m,
1H)3.62-3.74 (m, 1 H)3.97-4.07 (m, | H) 7.06 - 7.20 (m, 2 H) 7.56 - 7.72 (m, 2 H).
Reference Example A-1

Methyl [4-({[4’-(trifluoromethyl)biphenyl-4-ylJmethyl } amino)tetrahydro-2H-pyran-4-
yllacetate

{0371] [Formula 180]
MeO,_ .0

“CF,

To a solution in chloroform (20 mL) of the compound (500 mg) obtained in
Reference Example 1-1, the compound (627 mg) obtained in Reference Example 6-2 was
added and the mixture was stirred at room temperature for 30 minutes. Sodium
triacetoxyborohydride (654 mg) was added to the mixture which was further stirred at room
temperature for 12 hours. Under cooling with ice, a saturated aqueous solution of sodium
hydrogencarbonate was added to the mixture, which was then brought to room temperature.
Three extractions were conducted with chloroform. The combined organic layers were
passed through a phase separator and thereafter concentrated under reduced pressure. The
resulting residue was purified by silica gel column chromatography (n-hexane:ethyl acetate =
80:20-0:100) to give the titled compound as a colorless oil (784 mg).

'H NMR (300 MHz, CHLOROFORM-d) § ppm 1.66 - 1.76 (m, 4 H) 2.60 (s,2H)3.60-3.78
(m, 7H)3.86-3.99 (m, 2H)4.77 (5,1 H) 7.45 - 7.52 (m, 2 H) 7.54 - 7.63 (m, 2 H) 7.65 -
7.73 (m, 4 H).

MS ESI/APCI Dual posi: 408[M+H]", 430[M+Na]".

[0372] In the following Reference Examples A-2 to A-485, the compounds obtained in
Reference Examples 1-1 to 5-5, Reference Examples 28-1 to 30-2, or commercial grades of
the corresponding B-alanine esters, as well as the compounds obtained in Reference

Examples 6-1 to 26-1, Reference Examples 31-1 to 44-1, or commercial grades of the
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corresponding aldehydes or ketones were used as starting materials and treated by the method
described in Reference Example A-1 or modifications thereof to synthesize the intended
compounds. The structures of the synthesized compounds and their NMR and MS data are
shown in Tables 18-1 to 18-69.

[0373] [Table 18-1]

Con&poound Structure Analytical Data inoion.
", MKR, €300 Mz, CHLOROFORM-) & pen 127 {t, J57.1 Hz, 3.1)
2.99 (s, £H) 3.98 (s, 2 B) £.17 (a, J29.1 B2, 2 B) 4.56 (4,
.y J56.7 Bz; 2 H) 4.71 (d; J5B.7 He, 2 B) 7.29- 7.38 (o, 1 1)
elerence 7.39 - 1.49 (n, -‘.H)751~753(m L.
EX:";P‘E K$: ESI/APCL Dual posi ;. 3260N+H]' .
"0 NE (300 Wz, CALOROFORN-d). 6 pom 1.17 (d, J=6.8 fiz, 3.0)
1:85 (4, J.1 e, 3HY %67 - 271 (m,2H)230-£°Z(m.
. I8 3,79 (s, H)415(q 7182, 2E) 703 % 7.18 (n, 2
Refefence ) 7.3% - 7.26 (m,
Ex:n;p!e US ERI/APCT Dual posic 305[1&3]', 328 [U+Hal’.
"B MUR.- (300 ¥Hz, CHLOROFORM-d} & pew 1.28 (t. J=7.1 Nz, 4.0
Reference 2.47 - 2,55 (w, 2.0) 2.82.= 2.91 (m, 2. B) .75 (e, 23)414
(q, 3P 1 Hz, 20) 7.0 = 7.33 fm, 2 ) 756 ~7.70 (a, 2
Example uy
A4 USEST/APCI Dial nosi: SM[NH", 35604sNe]’,
"H NKR (200 WAz, CHLOROFORN:d) & -¥po 1,23 (t, J=T:1 Hz, 1)
5)5,1 ig (.I squﬂz,ﬂz H% ﬁ)sg éié J=6.4. ](Iz, 2 Hg 3.7 (57 %7
@, 3=7.1 Kz, 702 (. 1H7010
Reference (o, 1) 7.44 - 750 G, 1),
EX:";PIG S ESI7APCT Dual wosi: JGADHAHT', 3260M2NaT".
H MR, (300 ¥z, CILOROFORM*d) & wpm 1.25 Gi. 9=7:1 Hz. 3K
358 G, J=6.78z, 2 H) 2.85 (t, J56.7 Wz, 2 B) 3.73 (2. 7
Ref H) 3.80 (s, 300 3.8 (5 3 W) 4.13 (a, J7.1 Hz, 2 B) 6.3k
elerence - 5.5 (o, 2 M) 7.18 (d,J79Hz.. m.
E*imspfe s ESIZAPC) Dual posi: 268[MT:.
S NEE (300 Wiz, CHLOROFCRM-AY & pom 1.25 (t, Js7.1 Bz, 3.H)
5.52 (t, J=6.6 0z, 2 0) 2.8 [t, J=6.6-Uz 2 B) 3.73 (s, %
1) .4.04 (q, J<7.1 Hz, 2 8) 4,52 (ddd, J=5.3, 1.7, 1.4 Hz, 2
Reference H) 5.28 (ddv, J=10.5,- 1.8, 1.4 Hz, 1 ¥} 5.41 (dtd, J=17.3,
Example 1.7. 1.6 8z, 1 8) 6,08 (edt., J:17.3, 10.5, 5.3 Hz, 1 ) 8.8
AT - 5.90 (o, 20) 7.1 -7.26 (o, 2 H).
US ES1/APCI Duel pésis 2640N+H)’.
o "E ¥R (300 MHz, CHLOROFORM-d) © oo 1.25 - 1.50 (s, 6 H)
A 1.69 - 1.76 (m, £ ) 2.53 (s, 2 M) 3.87 (=, 3 W) 4.58 (s, 2
Reference 1;)3’)! 19-7.28 (o, 1R 7.27 - 7.% (u, 25} 7.% - 7.4 (m
Exin;ple VS FSI/ARCT Dual posi: 262[WHT'.
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Conrl\!%ound Structure Analyticai Data oo ion
"HOMUR €300 Hilz, CHLORGFORE-4Y & pem 1.28 ~ 1.5¢ (o, §°H)
1.60 ~ 1.77 (m, 4 H) 2:55 (s, ZH) 3,88 (s, 3 H) 372(5,
Reference E)'H’)I‘Z‘J -7.87T (o, 11D 7.39-7.49 €, 4 B).7.50 - 7.82 (m.
Exin;}ple 148 ESI/APCI Dual posif 333[H+H)'.
'H JR (300 Mz, CHLOEGFDRM-d) § pem 1,13 - 1,83 (m;, 11 H)
186 - IZ(m._HJZGG(s2H)378(s.2ﬂ)415(m
Reference Jf’f _1 Hz, 2 3 7.08 - 7.438 _(m. 5 1.
HS ESI/APCI Dual posi: 278[H+K]".
Examplg
A-10
'd HMR.-(300 M2, CHLOROFORM~I) & bpw 1.08 - 1,83 (u, 111
1.93 - 2.15 (n, 2H) 2.60-(s, 2 H) 392(5, 28}415 (e,
J'Ile,BH)734 7.54 (m,3H)771 (s 13)774-
Reference 7:92 (m, 3 H).
Example S, EST/APC) Dual posist -SZALM+H] .
A-11
'H MHR (300 MHz., CHLOROFORY-4)- § ppa 1. 15 - 1.84 (o 111}
199-211{» (n, 21D 270{3, 21 3.81 (s, 2H) 4.17 (q,
271 ¥z, 2H)?Z$—?4-9 (m,5H)?48-755 {m, 4 HL
Reference MS BSE/APCT Dual pesi: S53EHH]'.
Example
A2
"B NUE (300 Mz, CHLOEOFORM-4)- & wem 1.51 ~ 1907w, '8 9
2.84 (=, 2H) 2.70 (=, 3]'[) 3.7% (s, ZH) 7 28 ~7.37 (6, 1
f E) 7.38 - 7.47 (m, 41{)749-‘?62&‘, B.
Reference NS ES1/APCE Dual posi: S24[HH]'.
Example
A-13
‘H R (BDO WAz, CHLORQFORE-d) & vem 1. 6 -1.76 (4 M)
259(8. 2H)384 =870 (6, 5 1 372(s 2E) 390-396
(s 2 ) 781 -~ 7:357(n, }.H;741-74? (w4 ) 7.54 -
Reference 1780 (m, 4 ).
Examfle S . ESI/ARGT Dusl posi: $40[KHKT', 362[NM+Na]".
A1
Rl MHR (600 ¥Hz, CHLOROFORU-d) & ppin 1.26 (G, 712, 3E)
1.53 - 1.81 (ny & H) 2.07 - 2.13 (m, 2 H) 276 (s, ZH) 2.50
Referenca (td, J=11.8, 23Hz.2HJ377-384(m4H)431 Lq.
W=7 1Bz, 210 7.831-7.37 (@ 810 7.41.-7.45 (m, 21D
Example 7.52 - 7.58 (m. 2 757~ 7.80 {n, 2 LVE
A-15 NS ES1/APCE Dual pesi: 354[HHRI"

[0375]
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CO“RlPOOU”d Structure Analylical Data -
"H MR (500 )Rz, CHLOROFDRJ(-&) B pem 14— 1,97 G, 21D
1.97 - 2.18 6o, 4 12375 (s, 2 B) 2.70Ce, 88) 3.74 (e, 2
Reforence oo 4)H')139-737(m.1H)738—H7cm4}{)751-761(m
Eramole T H'M_ K5 ESI/APCT Bual posit S100HH]'.
"HCNUR (300 MEe, CHLORGFORN-4} & pem 1:24 (t, J=7.1 Hz, 3 H)
150 - 1.74 (m, 6 H) L7~ 2.14 (d, 240 2.74 (s, ¢ 3} $.58
Reference 0 ) 53632(5)1 g %;l (qy J=T.1 Bz, 2H) 7:28 - 7.48 (; 5 ) 7.49 =
Example ' H K3 ESI/APCT Dus) posi: S38LI=H]",
A7 i
"HUMR. (300 Mz, CHLOROFORM- d) $ spi 124 (x, 3=7.1 Uz, 3F)
LN R B IR,
&, g, J= 24 - M,
Reference |~ A2 749 - 7.82 (n. 4 B).
Example : S ESIAARCL Dudl posi: S650K-HD'.
A-18 ,
"I HUR. (300 Mz, CALOROFORE~3): & wom 1.37 (%, J=7.1 Bz, 300
| %32-§03 (m&u&) 229-355 (n, 2 8) 2.9¢ (s, Z)H) 3.85
s, 20 417 (g, 10z, 2 B) 7.28 - 7.48-(n, 5 1) 7.50 ~
Reference ‘ T . 83 (m, & H).
ETTS'B N3 ES{/APE] Dual posi® 34T
VH VR (200, ¥ilz, CHLOROECRM~) & ppm 1.28 (t, J=7.1 Kz, 3 H)
< 12:55 (t, J=5.% Mz, 2'H) 2.93 (4, 3<6.5 Hz. 2. H) 3.85 (g, 2
Reference :alﬁ: 13 g, 371 Bz, 2'H) 7.31 - 7.4% (@, 5°H). 7.51 - 7.3%
Example s EI/&PC] Bial posi: 284[N+H]",
A-20 i :
1 HAR (3007 UHz, GHLOROFORY-d} & pem 1.13 ~ 1.37 (m s H)
z Es, 2H§ 3.78" (sr} éaﬁg £,15 (4, 357282, 20 7
78m5H749 w, 4 3.
Reference R .
Example MSTESI/APCI Dual posi 7 31201+H1%, 234 [H+Nal".
A-21
NUR (300 ¥Hz, CHLOROFORM-d) & ppm 1.26 (%, J=7.1 Hz, 3 1)
z, 3& J=B.4 Uz, 2By 2.87 (t, J=6.4 Hz, 2 BY 3.77 (s, 2
Reference 1) 4.14 (a, 3=7.1 ¥z, 2 B) .19 - 7.95-(o, 4. B,
Example S ES1/APGI Dua] posi: 242iT=HT.
A2

[0376]
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Salt

CO’R%’“”“ Structure Analytical Data information,
N U MR (500 WMz, CHLOROFORN-d}. & pem 1.28 (t, =71 Uz, 3 8)
U 253(1; J=6.4 Hz, 21D 2.8¢ (¢, Jsb.4Hz, 2 E) 8.9 (s, 2
Reference ; (m 15 €a, J=7.1 B2, 2 1)°7.41 - 7.48 (o, 2 B} 7.56 - 7.6C
Example ¥S 'Esr/apc-r Dual pesi - FTSTHHT'.
A-23
Fl g
"HHR (800 WHz, CHLOROFORN-). & een 1.18 (4. : 3H)
1.26 (4, J=77% Bz, § 1) 2.40 (d, J=i5.1, sogz, 1H) z_
Re - 2.52 (w, 1 H) 8.11 - 9.26 (n, 1 B) 3.81 (ds J=12.9 e, I
elerence ) 3.68 (d, J=12.9Hz, I'B) 4.14 (g, J=F.1 M=z, 2 W) 7.29 -
Example 7.39 (m. 1 B) 7.83--7.4% (o, 4 B) 7.49 - 7.84 (o, 4 3.
A4 U3 ESI/APCI Dual wosi: 298[M+E]".
"1 HUE (300 UHe, CHLOPDFDR]{ -d) & pem 1.26 (t, J=7.1 fz, 30)
. 2:53 (t, J=6:4 Hz, 2:8)-2.90 (v, J=B.4 0z, £ ) 2.81 (s, 2
: H)414Cq.J?le.ZH)?20-73B(mBH)
Reference WS ESI/APC] Dual posi: 20S[H+HD'.
Example | o
A5
"E NUR: (600 ¥Hz, CHLOROFORM-d) & pem 1.18 (4, J=7.0 Hz, 3 )
1226 (4, J=7.1 Bz, 3.1 2.83 - 2.73 (n. 2 1) 2.8 -~ 2.95 (m,
1D 3.76 - 3.88 (n, 2 1) 4.15 (a, J=T.1 B2o. 2 1) 7.31 -
Reference y 735 (m, 1H) 7.38 = 7.40 (m, 2 B) 7.40 - 7.46 (m, 2 B) 7.52
Example - 757 (0. 2 7:57 - 761 {m, 2 ).
" A2% ‘ HS. ES1/APCT Dusl poei: 2OSCH+H]'.
"HHKR (300, KHe, CHLOROFURU-d). & gpm 1.26 (¢, J=7.1 ¥z, 3 H|
TET (1, U564 02, 4 B) 2,87 (t, Jeb.4 Hez, 2 H-3.75 (s, 2
B) 414 {a; JT1 Bz, 2 W) 7,06 - 7.24 (s, 2 1) 7.40 - 7.48.
Reference (e, 2 H).
Example S ESI/APG] Thal posi: . J86[H+HT',
P K5 ESL/A ; !
'R (300 Wz, CHLOROFORM~) & pem 1.25 (4, J=7.1 Hz, 8.0
254 (4, J=6.5 Hiz; 2 H) 292 (¢, 8.5 Bz, 2 W) 8.87 (s, 2
H) 404 Cq, J=71Hz, 285 7.28 - 7.84 G 91D,
Reference S ESTAAPC] Dual wesi: 2040H+HD".
Example
A-28
'E MR (300 MMz, CHLOROFORY-d) & .pem 1.24 (3, J=T.1 iz, 3 1)
240 (1. JB.8 Mz, 3 E) 2.76 (t, J-6.8 Hz, 2 H) %.7% (s, 2
Reference 4) 411 Cq, J=700 Hz, 2 B) 7.15 - 7.5 Gu, 9 ).
Example S ES1/APCT Mual posi’ 2840001,
A-29

[0377]
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Con&%ound Structure Analytical Data ncaion.
'E MiR (300 MHz, CHLOP.UFORMFd) 5 pen 0.95 = 1.19 {m, 2.1}
1.27 (t, J=7.1 Hey 8135 - 1.82 (4, 3 H) 1.82 - 2.00 (h.
Reference 4 H) 2.28 - 2.55 (m, 5.B) 2.8¢ (4, J=6:5 Kz, 2 E} 4.15 (a,
Exampl J=7.1 Bz; EH)712-723(|11 SE 7.0 -7.33 (n, 21).
:f;‘ge 1S ESI/APCT Dual posi: 280[H+H]'.
1
b H]ﬂ? (200 Wz, CHLOROFORN-d) 6 pew 1. 3 - 1% (o, 9 )
: gﬁggs. ggg?gﬁ(s gH)(4i3 {a, J7.0 Rz, 20) 7.27 -
49 {m, ~ 763 (6.4 1.
Foterence S ESIZAPET Dusi wesi: S12(HedT .
xample
A-31
2 'H V¥R {600 MHz, CHLOROFORM-d} & ppw' 1.28 (t, J=T.1 Kz, 3 1)
\t/,. 253(t J64Hz,ZH)291(t J=6.4 A=z, 2 H) 3.78 (=, 2
Fos, H)414(q.J’?le.ZH)SM—?UZ(m A0 7.08 - 7.11
Reference (o, 1 0y 7.27 - 785 (m. 4.1).
Example 9 HS ESTAAPCT Dual pesi: S00{M+H)'.
A-32
'R WMR: (600 HAz. CHLOROFORM=d): & "pem 1.25 .0, J=7.1 Hz, 3.1}
2,56 (t, JRB.¢ Nz, ZH) 294 (1, J=54 Bz, 2 ) 3.97 (s, 2
E) 4.14 (q. J‘?le 2H)741-748(m.3}{)7‘?5(s 1
Reference B 7.78 - 7.84 (o, 8 H).
Example 8 ESIJAPCE Duel posi: 258f]i+H}‘.
A-33
"H NUR. (600 Kz, CHLOROFCEN-d) & -pom 1,25 (1, J= T, 0 Pz, 3 0
2,54 (t, J=6.4 Hz, 2H)294(t.J64H2.2H)4 Z (s, 2
E).4.14 (a. .I"JUEz;EH)? 37 (dd, J=8.3, 4.1 Bz, lFl)
Reference 1056 (dd, =88, 1.7z, LW 7.79(d, J=8:3 Hz, LH} 7.9%5 ~
Example 805(m‘135813(dd J=8.3, 0:8 Bz, 1 1) 290 (dd. J-il
A-34 117 Bz, T H).
IS ESI/APCI Dual -posi.c 26000+H]".
"0 HE: (800 ¥z, CHLOPCIFORH-d) & ppm 1.23 (4, 371 Hz, 3H)
ZBS(t, J65Hz. ZH) 302 {t, JBE\HaZH) 4,12 (q,
J=7.1 Hz. 2 1) 425(5. _2H)733-743 (m, 1.8 7.45 -
Referenca 7.50 (n, 2.83 7.50 ~'7.85 (my, 1 W) 7.76 (¢, 4=8.3 Hz, 1 1)
Example 7.82 -~ 7.87 (w, 11 $.1%2 (d, J=8.3 4z, 1 ).
A35 s ESI/APEI Dual pesi: ZS&[M*H]'
'E MUR™(300 HHz, CHLDROFORH-d) & pem 1,25 (1, J57.1 Hes 3B
254(t. JSBHZ.ZH) 2.9% (t, J6.5 Hz 2H)387(s z
Ref H)415[q.J71Hz.2H)719-725(m1H)?43(d
aierencs J=8.1 Bz, 21) 7.83 —7.77 (w, 2 0} 7.90 - .61 (m, 2 W)
Example 8.69 (de, J=4.0; 14 ¥z, 1 B).
A-36 HS.ESI/APCI Dial posi: Z85[H+H].

[0378]
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C“'?J%U”"d Structure Analytical Daita .
"R MUR (300 YAz, CELOROFORE-d) & ppm 1.6 (%, J=7.1 Hz, 3 H)
. )33(2.(95) z) BB (1 (J stnz IH 2.93 (£, J 5 Bz, 2
18 2.84 (s, 2.H) £.15 (q. 9=7.1 Bz, 2B) 7.84 - 7.40 {n, 2

Reference ) 743 .48 (n, 2 HY 7,50 - 2.87 o, 44D,

E’fr;‘;’*e A 0 US ESIZAPCT Dual posi® S40CU+H]".

T

"H ¥HR (300 YHz, CHLOROFORW-d): & opm 1.20 ~ 1.50 (n, 8 B
. sﬁ— 169% (. 5)}1) 23?-2 .59 {m, 31{1)2 90 (t, J=6. 5Hz.
2 1) 5.76 (s, 21D 4.14 (q, J=7.1 Oz, Z'H) 7213 - 7.18 (m, 2

Reference iy 7,20 - 7,98 (m, 2°H).

Ef?g'e (US-ESL/APCT Dugl Sesi: 29005+H]'.

Reference
Example
A-38

" ¥MR {300 HHz, CHLOROFURM=4) & pem 1.26 {t, J=7.1 Hz,- 3 )
7.54 (1, J6.3 Hz, 2 )..2:.9% (t, J=6.3 Hzy 2 H) %.85 (=, 2
)-415(%J"?]Hz.?ﬁ}?lm-?ﬂ(m.:;}{)335-849

A (€, 2 B 8.7 (=, 2'H).

MS ES1/APCT Dual posi: 288{N+HI'.

"W N¥R (300 KHz, CHLOROFORN-3)- 5 prs 1.25 (v, J=7.1 bz, 3 1)
2,51 (15 J6.5 Hz, 2°H). 2.82 (4, 46,5 Nz, 2 I 9.78 (s. :
Hg396(3,ZH)113(q..1"71k[z,ZH)708-735»(m,
H):

Reference ).,
Example MS ESIJAPCT Dual mesi: 29800H1°.
A0
U HKR (300 MHz, CALOROFORN-)" & pem 1.26 Ct, J=F.1 Hz. 3
11,30 = 1.61 (m, 2 A 154~ .78 (i, 4 B 1.80 -'1.9% (m, &
) :.98 - 2.087(n, 20V 2,52 (4, J=8,4.Fz,.2 ) 2.78 - 2.96
Reference - (m. 8 8.77 (s, 20 4,14 (e, J=F.1 Ha'Z ) 8.62 (s, 2
Example
A4l u:. .Esu.wm Dia) pesic 2620MHI".
P RIE (800 Wiz, CHLOROFORN-d) & yvo 1.26 (t, J°7.1 Bz, 3 B)
2.54 (4, J=8.4 Ha, 200 2,04 (v, 564 Hz, 20 4.04 (s, 2
0 4.15 (g, -J57:1 Bz 8H) 7.87 - 745 (n, 2 I 765 (z, 1
Reference ) 7,89 ~ 7.98 (o, 2.1D
Example S BRI /AP0 Dun] pést: 2810NH1".
A2
o I WWR (600 MHz, CALOROFORN-d) & wém 1.25 (t, 4=7.1 Bz, 300
SN 1.75 - 1.80 (i, 470,252 G5, 96.6 tz, 2 B) 2.71 - 2.77 (.
_ 4R) 2.80 (., J6.5 Uz, 2M) 3.72 (=, 2H) L1 (4, 7.1
Reference e, 2 B) 6.91 - 7.05 Giv 31y,
Eﬁjgle IS ESIZAPCI Buml posi: 2B3[H+H]'.
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Con&pgund Structure Analytical Data infufrﬁlatﬁon
Ao 'H MR €200 ]LHz. CHLORGFORY=G) & ppm 1.25 {t, J=7.2 Hz, 3 H)
\AC/F] 2)33 ;;.(3 R} )52 . (J 6.5 Hz, 2 B) z)ss) 4, 165 [gz 2
N H) 3.96 (s, 2 0 414 a; J77.2 Bz, 2 H) 7.68 » 7.17 (u,
Reference < ) 717 - 7.24 (m, 2H).
Example p US ESE/APEI Dual posic zzzmm'
A kY
=
TE MR (200 WHz, CHLOROFCRU=A). & pom 1.25 (1, J=7.0 Hz, 3 K)
§)5§ 516'( -635H§2L 71”[% & 837“& Hj'szsaglzs 23 24 ES A
3, 4 {q, J= 3, - 1 (m.
Raforence H) 7. 17 780 (m’ F) H)
Example N8 ESL/APCT Dug) pési: 238TN¢HY',
A5
o "0 HME. (200 MBz, CHLOROFDRN=d) & ppm 1.1% (t, J=7.1 Hz,. 3:H)
SO 2.6% tdd, J=16,4, 5.3: 1z, 1) 2.72 (dd, J=15'5; 8.8 ¥z, 1
H 95 3.54 €d, J=13.1 Kz, 1 00386 (d, J=3.1 Mz, 1 B) 4.00 -
Reference 118 (o 3H) 738 - 744 (o, 20 8D
Example HS ESIZAPCL Tmal posi: 284[4+H]' .
A48
"4 NER {300 Mz, CALOROFORM-d) & ppm 1.20 (t, J=7.1. Bz, 3'H)
2:63 (dd, 3=15.5, 5.3 Mz, I H) 2:74 (dd, J<15.5, 8.8 Hz, 1
5)359( JF1355° e, 1 1) .70 (d, J135Hz,IH)402—
Relerenca 4,71 (n, 3}{) 7257948 (n, 10 B} 7.48- 7.6 (m, 4 1).
Example WS EST/APE] Dua)] posiz 360[H-HI*,
A4T
"M HHR. (200 MHz, CHLORGFORM=dY & ppix 1.24 (¢, J37.0 iz, 3. H}
1.28 - 1,71 (m.ﬁﬁ)l?’f—zos(m 240 2.61°- 2.76 Cu, 1
E) 3.08 (de, J28.758:5"0z & H) 8.76 (d, J=12,8 ¥z, IH)
Reference 3,89 (d, J:13:3°Bz, 1M 4,02 < 4.23 (o) 2 BY 7.27 -
Example (o, 5 K) 7.49"- 784 (m, £,
A48 kS E3174PCL Dial bosit 98(HeH]!.
" MMR (200, Mz, CELOROFORU-A) 8 pem 1.00 - 1,81 {(m; 7 E),
1.62 - 1.88 (m, 2:4) .88~ 2.02 (o, 1 H) 2.08-<2.36 (a, 2
1) 5.60 - 2,93k, 1.4).3.75 (d, J513.4 02y 1 Y. 3.92 (4,
Reference J213.5 Bz, 1 1) 4 1B Gy; J27.3 Bz, 2 H) 7,26 -7:48 (a; 5 1)
Example 7.48 < 7,65 (o 4 1.
A-49 S ESIZAPST Dual p_om_j: “3380U+RY".
'H MR (200 Wiz, CALOROFORU-4) & ppo 114 - 1.35 (m,.6 KD
% “{ 2.72 tn. ﬁ)}{% 3993§ gussé (m4 ﬁ B 597 (s, 2 BY 0.4
=7.0 Rz, 2 m
Reference a ' .
Example S ES1/APC] Dual posi: 2360M5KI%.
A-50
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COT&F?“HU Structure Analytical Data o
"2 WIR (200, ¥z, CHLOROFCRN=d) & wom 1.27 (t, J=7il Bz, § )
2.55 (1, J=6.4 Bz, 2.B) 2.92 {1, J=6.4 iz, 2H)403(s.2
Reference ]({3: 4213)(:;, =7 Hz, 2B 795 - 784 (p, 1) 7.80 - 7.97
Example NS EST/APCT Shal pesi? S44TH+H)'.
A51
"H WHR, (30D YBz, CHEOROFORE-). & ppm 1.25 (4, J=7.1 Hz, 3 )
1)31 fs.(Q i) 2)5 G, (J 6.5 Bz, 2 H% 2)91 1, J=6.5 1({2 2
B 377 (s, o) 4. 1406, I 1 B, 2 ) 7.2 - 7.29 (i
Reference W 7.30 - 7.89 {n, 2 H).
Example IS ESIZAPC] ual posic SBALHHH]' .
A52
‘N WHR {300 Mz, CHLOROFORN-d} &' spos 1.28 (&, J=7.1 Hz, 3 H)
2.54 (4. J°6.5 Bz, 2 W) 2,93 (4, J=6.5 Bz, 2 1) 2:97 (s, 2
0y 4.15 (g, J=7.0 Aoy 2 B} 7.80 - 7.38 (o, 1 0).7.49 - 7.57
Reference {m. 1 ) 7.50 - 7.88. Lo, 278
Example S ES1/APCT Dial posi ¢ 276[1!*8]
A-53
"B HKR. (300 iz, CHLOROFORN:=d): & .pem 1.2¢ (¢, J=7.1 Kz, 3 K)
2.85 (dd, J=12.%, 6.5 fz, 1 EY .91 (4d. J=18.0, 8.8 Hz, 1
H) 304 - 3,92 (ny 300 402 - 4.27 (m, 20D 7222 - 7.32 (n,
Reference 81 7.39 = 74T (i, 2H) T.50 - 7.6 (m, 4 K.
Example WS- ESI/ERCT Tual pesis 3613[M+H]‘
A-54
o "1 WIR. (200 Nz, cm.ummw &) & pow 1.26 {t, J=7.1 Bz, & 1)
o 2.53 (t, J=8.4-Hz, 2 HY , B AR, 2 9.8 (s, 2
i H)415(mHle.2H)739 9AT w1 B} 747 - 7.58
Relerence : (o, 29) 7.60 (s 1, H)
Example p i, ESTZAPCT Dugl posil 2T8LHAY" .
A55 - ‘
> o
1 1B (300 Wiz, GHLOKOFORM-d): & .pom 1,27 Gi: B57.1 Hz. §H)
754 (. J=6.3 Bz, 2 4) .90 (t, J=6:3 Tz, 4 }) 8.9% (s, 2
B 4.16 (o, J=71 Hz, @B) 7.76 (s, 1 W) 78245, 2 B).
Reference S, ESIAAPC Bual posii-S4d[HeH".
Example
A-56
UH HUR (300°Wz: CHLOROFORU-d)- & pew 1.25 (b, J=7.3 Hz, 3 1
522 - 2.25 (m, §H) 2.53 (¢, J=6.6 Mz, 2 B) 2.92 (4, J=8.5
Hz, 2 H) .74 (s, 20)-4.08 (a, J=7.1 §z, 2 B) 6.91 - 7.01
Reference (w, 2 ) 7.16 (4, 28,470, 1 0).
Effggle IS ESI/APC] Dual posi: 2360H+HD .
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COT\ID[?UHG Structure Anaiytical Data ot
0 .0 “H TR, (300 Mz, cnwpomﬂw) 5 epe 1.36 (4, J=T.1 fz. SH)
e \i, 2‘52 {t, (J 635H})Iz. 2 3.8 3 (t,HJ =6.5- I){z. 2 ) 8.78 Es. _
N 03 381 (s, 4.14 (o, 7.1 Kz, 2 H) 6.78 -'B.82 (. 1
Reference : 45 B.87 - 8,08 (m, 20 7.19 S 7.25 Go, 1 ).
Example S ESI/APE] Dual wosi: Z380IH) .
A58
\
"HMUR (300 Mz, CHLORGFORES), § som 1.95 (5, 47310z, 313
.33 ¢, 3 ) 2.62 T¢, J=6.5 Kz, 2 1) .81 (4, J=6.5 Iz, 2
Ref H) 3.71 (s, 2 8) 3,78 (s, 8 0) 4.8 Ca, J=7.1 Hz, 2 ) 6.63.
elerence -6‘[6(:::2&)?18@184}{21}{)
Example WS ESI/ABCT Dual pesi: 2B2[NFH]'.
A-59
"H WHR- (300-NHz, CHLOROFORN-d) & ppm .34 (i, J=7.1-Hz,, 3H)
1.29 - 1.75 (o, 10 K} 2.50 (e, 2 H) $.76 (o, 20 £.13 (g
I 1Mz, 20 T42~ 7.5¢ G, £ 10).
Reference S ES1/4PET Dual posi: B4L[YeH)!.
Example
ASD
"0 WUR {300 MKz, CHLOROFORX-). & ppo 1.25 (t, J=7.1 Nz, 3 )
156 (ddd, J=13.7, 10.9, 44Hz, 2E) Z00-2.18 (n, 2 )
270 (s, 2 1) 3:49 (add; J=11.8, 109, 2:A W=, 2°8) £.78 =
Reference 5187 (i, 4 1) 4.29%(e, J=7.1 Bz, 2 B) 7.41.(d, J-8.1 Fz, 2
Example ) 7.56 (d, J8.1 Bz, 2"
A-61 NS EST/APCI Dual sosi: 846[W+H]'.
'Y MHR (300 MMz, CHLOROFORM~IY & pea 1,25 (1, J=T.1 Hz, 31D
2,40 - 2.57 (v, 5 B)2:88 (4, J=6.5 Hz, 2 H).8:76 (s, 2 I
4414 (g, J=7.1 Bz, 2 B) 718 - 7.30 (o, 470,
References S ESI/ARCT Dual posi: JE4LNED
Example
A2
"H¥¥R- (200 WHz, CALOROFORM:d). & pom 1.26 &: J=7.L Bz, 3 E)
2:52 (t, J26.5 Hz, 2.0) 2.88 (t, J-6.% Hz, 2.HY 3.78 (¢, 2
HY-4.15 (g, J=7.1-Mz, 20 7:16 - 725 {a;.3 B) 7.83 (5. 1
Reference 0.
Example WS ERI/APCI Dual posi: 242[M+HI'.
A63
PO "HNHR (200 WHz, CHLORGFORM-d) & pem 1,25 G4, J=751 Bz, 4 1)
L 251 (1, JBSHz.zH)ass&Jssﬂzza)wstsz
L ) 4.15'Cg, 9=7.1 Mz, 2.0 7.16 (4, 348.4, 2.2 Hz, 1 B)
Reference ™ 7.38 (d, J=8.4 Hz, 1 K) 744 (d. J=2.2 Bz, 1 w.
Example IS -EST/APLT Dum} posis B76LKHET .
A4 S
&
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COT&?“““ Structure Analytical Data e
0 ‘K NMR 300 MEz, CHLURDFORY-4) & poni 1.26 (t, I=7. 1 Hz, 3.H)
U 2.58 (1, JB"’Ez,ZH)289tJS’5Hz, 20 8.8 (,2
Reference H L(lu)1 4315)04, JE7.1 He, 27D 7.06 - 7.14 (o, 1 H) 7.IB - 735
Example US BSIAPCE Dual posi: 2820ME].
A-65 k
e
N ’H R (300 M=, GHLOROFORN~d). & ppm 1,25 (t. J57.1 Hz, 8 B)
" 2.53 (1. Jo6.4 Hz, 21} £:99 @, JB4Bz.2H)3D .2
Reference [a.-‘; lB)Eq, J=7 L Hz, 2 ) 7.13 -7.19 (o, 20 7.%2 - 7,57
Eﬁ'ggle WS BS[/APC] Dugl posi: 282[M+H)'.
L
t
"I MMR (800.kH=zy CELOROFORM-d) & wpui 1.£5 (f, J=7.1 Hz,. $-H)
\’Dm 2,85 (g, 8 1) 2,5 (£ JoB.5 Nz, 2 B) 3.88 (4, J-6.5 Mz 2
B H')374(s 2][)414(@; J=T.1 Bz, 2°1) B84 (d, J=8.5 1z,
Reference J.H)BS?-?M(m 2H)719 (d, J-9.1 Hz; ZH) 7.67 (dd,
Example .185 24Hz.1H)809(d J=2.4 #z, 1 H),
A7 1S ESI/APCI Du] Fosil 315£1.[+E]'
‘I HER: (300-3Hz, CHLOROFOBM~Y & prm 1.25 {t, J=7.l Hz, 3.1
1.40 {4y J.'UHz,ZiE)"BZ(t JBEHz,ZH)ZQS(t,
J=8.5 Hz; 2 H) 3.9% (gy 2 ) 4.02 (a, JE7. ﬁHz. TH) A T4
Reference (l)l. J=7.Y Hz, 2 B) 682~ 6.88 {o, 2H) 7.19:- 7:%4 (n, 7
Example
A-B8 MS ESE/APCI Dual bosi: 2,53[H+H]'.
"H NUE (200 ¥B=, CHLOROFOEW:_{_) & :ppia 1.28 &, J";’ 1 Hz. ¥m
2:52 (4. J=C.4.Hz, 2 W), 2.88 (¢, J=8 4'B_z aH) 3.76 (s, 2
H)-4.14 (aq, J"?le,ZH)b‘%’T(d -3 .3 Az, 1H)7[]8-
Reference 7.23 (m, $H) 7.9 -, 43 (n, 2 EY 7. 69 (dd J=8.3, 25Hz,
Examp|e 1. H) 8. ll t(l J=2s 5 H.?.. I H)
A-69 Hs ESI/APC] Dual pegi 0101,
"HONUE (300 Nz, CHLOROFORK-d) &.-ppm [.26 (t,. J=7.2 Hz, Q'H)
254(t .164112. 3}{) 2.93 (t, J-34H2 24 383(5:.2
H)-4.15 (&4, J=7=2 ¥z, 20} 7.36 - 7.51 (m. 3 H) 7.67 - 7.78
Reference (my, 2 0) 7.91 - .04 {m, 20 8.62 (s, LI,
Example MS ESI7APGE Dual wesi: Z85[H<RT: .
A-T0
HEHUR (300 MHz, CHLOROFOEH-d} & ppm 1.28 {(t, J=7.1.Hz,. ¥R
2,58 (4, J-6.3 Bz 2 1) 2788 {t; J=6.% Hz, 2°H) 2.9% (s, 2
) £.15 (g, J=7.1 Hz, 2 H) 7.42 - 748 (n, 20) 7.67 (s. 1
Reference 0.
Example S ES[/APCI Dual posi: S10[H+H]".
A-71 :
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St

CO";}LDUW Structure Analytical Daia oo
"H NUR (300 iz, CHLOROFORN-4) § ppm 1.35 (¢, J=7.1 Bz, 3 H)
A4 (d, J6.4 Uz, 2 ) 2.78 ¢ a 3218.5, 8.8 Rz, 1 HY 2.89
Reference {dd, 1=13.5, B.5Hz, 1) 3. zn— 340 {m, 1 B) 288 (= 2 B)
400 - 4.22 (0, 20) 7.1%-7.37 (n; 7 0) 7.38 - 7.64 (, 7
Example ).
A-72 NS ESI/APCT Dual posi: 374[N+H1*, 256[H+Nal".
i ¥R (300 Wiz, CHLCROFORN-A) & pwm 1.25 (t, J=7.1 Hz. 3 1)
b A28 G et b kD BG4S
Zs = m e s gy
Reference JT.8 Uiz, 2 B 7.08 - 7.68 (n, 14 1),
E’j:f;g'e WS EST/APGI Dual posi: S38FMHD’, 410[K+Na)®.
"HWME (300 FEz. CHLORUFORE-) & wpm 1.17 (4, J=6.4 Hz, 3 1)
1.26 (1, J7.1 bz, 3 ).2.99 (dd, J=15.%, 8.0 4z 1 B) 2.51
(dd, J=15.2, 8.3 Hz, 1 H) 3.09 - 3.27 (m, ]H)3r4—396
Reference (b, 2 0) 404 (a, 57,0 Heo 2 1Y 7,20 (30, J6.3,. 4.8, .4
Example Hz, 1 H) 7.44 (4, J=8.1.Hz, 2 H) 7.68 = 7.96 (n, 2 H) 7.91 -
A4 7.99 (m, 28) 8065 (dt. J=4.9. 1.3 Fzi 1 BD.
WS ESI/APET Duz) posi 298[5+¢8]', 3210H+Kal'.
"H MR- (300 1@z, CHLOROFORU-d) & ppm 1.16 (d, J=6.4 Hz, 3 H)
1,25 (b, J7.1 Bz, 3 0) 2.1 - 2.55 (w, 2.0) 3.04 - 2,23 (u.
10) 8.82 - 9.90 (o, ZH) 4.14 (g, 7.0 0z, 20 7.38 -
Reference 7.50 (m, 2 H) 7:52°- 7.85 (i, 2 .
Example WS ESI/APGT Dual nosi: 230[H+H]‘
ATS MS ESI/APC] Deal nesa: 311
" WUR. (300 WAz, CHLOROFORM-) &7wwi 1.15 (d, J=6.4 Hz E50)
1.25 (t, J57.1 B2, 80 2.89 - 2,47 (oy 4.1) 2,40 (dd
JTE.0, 6.7 Bz, 1) 9,04 - .24 (ws 1 H) 3764 - 3,86 (m, 2
Reference Y 413 (a0 J7.1Hz, 2 B) 7.07 - 7. 16 tn, 2°H) 7.17 - 7.35
Example (o, 2 1),
A-76 NS ESI/ZAPCE Duad posi: 23600+H1", 2580H+Hal'.
" FR: (300 WHz, GHLOROFORN=) & pem 0,55 - 1.20 (n..5°D)
1.7 (4, J=F,1 Hz, 3 1),1.36 - 1.76 (n, 5 10 1,88 ~ £.99 (a,
3HY 2.25 - 2.407Ch, -1 H). 2.46 - 2.59 (o, 4 H) 2:99 - 3.14
Reference (m.1H)415(qJ71szH)714-733(m5H)
Example NS BSI7APCI Dual mosi: SOA0HHD'.
ATT
"H MR (00 Mz, CHLOROFORN-d} &.ppm 1.25 {t, J=7.1 iz, 31
2.51 (dd, J=15.5; 9.8 Hz, 1 H) 2.7t Tdd, J=15.6, 4.0 He, 1
H} 3.58 - 3.76 (n, 1K) 2.92 (d. J-13.0°Hz, L4 2.96 - 4.27
Reference (0. 3) 7.28 - 748 (n, 5.1 7.45 - 7.65 (n, 4'H).
E’f‘]:g'e NS ESIAAPCL Duat posit 3520MH]°.
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Salt

CU“;\I%“”“U Structura Analytical Data linformation
s '§ R (300 XHz, CHLOROFORN~A) & ppin 1.14 - 1.8l (m, i1 K)
4 ., 1.98 - 2.17 (n, 2 ) 2.45 (=, 7 0} 3.82 (3, 2H). 4.15 (g,
Reference e ﬂ)? A Hz, 2 B) 740 (3, J=8.1 Bz; 2H) 7.B8 (3, J=8.1 Hz, 2
E’f’;‘gl‘f ' NS ESIZAPEI Dual posi: B44LNHI'; 3660IHaT'.
H MR (300 WHz, GHLOROFORE™d). 5 .ppm 1.%6.(¢, J=T.1'Fz, 3 )
%832—;:00 (meilH) z3a—25$ (r, Z(H) 2.89 (s, z}{jssa
s, 2 ) 4,17 (4, J=T.1Hz, 21D 744 (4, J=8:1 Fz, 2 )
Reference 757 (d, J=8.1 0=, 2 E).
Example S ESIZAPCI Dual posit 216IH+HD*, $38[NH{aT'.
AB0
"E KR (300.MEz, CHLOROFCRU~d} & .ppm 1.25 (1, J=7.1.Ta, 3 H)
1.28 - 152 (m, 6H) 1.58 - 1.8 (u, 4 B 2.33 (s. 3H) 2.51
(s, 20) 3.63 (s, 2 K°0.13 (a, J=7.1 82 2B 7.12 (d.
Refersnce J=T.0 8z, 2 K) 7.18 - 7.38 (m, 2 H).
Example WS, ESI/APC] Dual pomi: Z900H+HY' .
A-81
"5 VHR (300 Ykz, CHLOROFORU-d) & pon 1.21 71,20 (u, 9 )’
2.50 (s 2 H) 378 (=, 2 8 104 (q, J=721 fz, 20) 7.45 -
7.5¢ (n, 4 ).
Reference NS ESI/APCI Dual posi: 304[H+E]".
Example
A-82
'H HER (300 MHz, CRLOROFORN-d} & .ppm 1.18 - 1.82 Gii,. LT H)
1,96 - 2,12 (n, 203 2,83 (&, 30D 2.84 (e 00D 3.72 (se
() 415 (g, J=T0Hz, 20) 7.08 - 7:14-{o, 2'H) 7.14 - 720
Reference {n, 2 1.
Example ﬁs.,lssr/AjPCI Duzl .posi: 2900H+HY', 312[MHal".
A83
5 YR €300 KHz. cmnmmw«ﬁ .=ppm 1.57 (s, -9 B) 1.71 (dd.
J6.2, 4.2 Hz, 4 F) 2,59 (s, 2 M) 3.80-=°3.77 (o, 7 1) 3.84
- £01 (JanH}’F-‘o‘S-?SB (s, 3 8).,
| Reference K5 ESI/APGI Dual ‘posi: 3980MH1"..418[U:Hal .
Example
A-84
MR (300:KHz; CELOROFORK-4) & ypom 115 - 1,31 (i, 8 1)
.32 (e, 3W) 8.50 (s, 2 H) 2,67 (s, 2 0)- 4.24 (q, J=7.1 Bz,
2H) 701 (d, 7.8 Wz, 2 1) 7.28 (4, J1.8 ¥, 2 ),
Reference HS ESI/APCI Dual posi: 250[+BI.
Example
A-85
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Selt

Cﬂf’;\fgﬂﬂnd Structure Analytical Data nforaion
a "H MR (300 Wiz, CHLOROFORM-d) & prm 1.25 (¢, J=7.1 8z, 31D
R 143—162(m.2ﬂ)198—214(za)zas;(saﬂjzm
Refarence . R (s, 2 1) 3.48 (ddd, J=11.9, 10.7, 2.3 iz, 20V 373 (g, % B
& § °79(dt.11194UH4.2H)419(q,J"lez.ZHJ?UG
Example ’ = 7.21 o, 4 B )
ABg US ESI/APCI Dual posi: 2920K+HT, S12[H+Hal".
'H IR (300 UHz, CHLOROFORN-)- & pom 1.28 {t, J=7.1 Hz, 3 1)
% Ssz_n} 397?& ! EzDH% ialr(ssi ’ ];)7213115 . % ﬁ;’ §m692 E% fsag
] g q, 2. -
Reference (n, &) 7.18 - 7,22 (m, 2 ).
E’fg‘;’le US ESIZAPGI Dual posi: 26201E)", £84[k+Nal’.
'O MR (300 iz, CHLCROFORK-d) & »om 1.12 - 1,82 fn, 11 B)
1.65 - 2.12 4o, 2 ) 2.71 (s, 2 H).3.98 (s, ) 4.17 (4
J=6,9 Bz, 2 H) 7.36 ~ 7.50 (w, 3 H) 7.55 ~.7:6% (m, 1 4}
Reference 1788 - 8.02 (n, 21D,
Example %S ESEZAPCI Diial posi: 3590W+H1', $81[K+Hal'.
A88
"R YWR: (300 ¥z, CHLORGFORN-d} & pem 1.18 (3, 4=7.0 Hz, 38
1.25 (b, JeT 1 Hz, 3D 2.33 (s, 81D 255~ 2,75 (e 2 H)
3702 5.9 (n, L E) 3.75 (s, 2 B) 414 €4, J57.1 Bz, 2 )
Reference 7419 - 7.02 {n. 4 1. '
Example KS ESI/APGI Dua) posi: Z38[H+H1', 2580H+Nal'.
AB9
8, MR (360 Nz, CHLUEDFORH a) a e 1.17 (d, J76.8 Hz,. 31{3
.28 ¢, 7.1 Tz, &1 2.5 77 (o, 2 M 8,88 - 2.98 (
LR 3.86 (s, 21 4.15 (q. J*’Jle. 2 2% tddd, 6.5,
Reference 1.9, 2.3 B2 ) 0 743 (d, 8.4 Wz, 2 H) .85 - 7.76 (m, 2
Example ) 7,46 (d, J=8.4 Hz, 2 1) 8.64 - £.72 (a, 1 ).
A0 S FS1/APC! Boal vosi: 2960W+R1', 321 CHefial’.
I Wi (200 YAz, CHLOROFCRH=E) & wem 1.17.(d; J=6.4:Hz, 5 )
1.25 (4, J=7.1 Az, "3 H) 2.30 - 2.64 (n, 2 1) 3.1 < 3.29 (n,
1) 3,96 - 420 Ch, 0¥ 7.37 - 744 Tms SH) 7084 (8, 1 1)
Reference 787 - 7.94 (o, 2.
Example MS ESIZAPC] Dual posic 305[N+HI'. 327[N+bal'.
A1 S BSI/APC] Dual reass S030N-HI .
"EHUR (300°HHz, CHLOROFORY-d) & pom 1.27 (%, J=7.1 Ez, 3.H)
1.83 ~ 2.00 G, 4 H) 2.33~ 2.52 (m, 2 ). 2.95 (s 2 K, £.04]
|(dy J=0.9 Bz, % H) 417 (q, J7.1 ¥z, ZH) 7.36 - 7.62 (o, 3
Reference ) 7.62 - 7.56 Gp, 1K) 7.86 - 7.98 {n, 2 B).
ET'ggle S ESI/EPCI Dual posi: $310M+H]", 2530kHal".

[0386]




[Table 18-14]

- 187 -

Salt

Coffgl%ﬂund Analyﬁcal Data infoncaton.
" MR, €300 WHz, CHLOROFOR¥-d) & prm 1.18 - 1.34 (u, 9 M)
~ P2 249 (s, 2H) 3.98 (d, Just.zmus(q,MUEzz
Reference g H) 7.36 - 7.47 (a, 3H)766 {s, 1H) 7.8 -7.95 (m. 2 H).
Example NS ESHAAPCT Dusl pesi® 31S[MeH]', 341[N+Mal'.
AG3
"R (300 He. CHLOROFOE’]I-d) & peo 1.26 (t, J=7.1 Bz, 1)
1,49 - 1.82tn; 2 0) 2.03- 2.13 (n, 2 B) 276 (s. 2 ) 349
|¢ddd, J=11.2, 11.0, 2.4 Bz, 2 B) 3.80 ¢, JEIT.8, 42Hz. 2
Reference 0) 4,00 (d, J=0.8 Hz, 2 W) 421 {q, J*7:1 Hz, 2 H) 7.3 -
Example (7,50 (6, 3EY7.82 (s, 1 M) 7.82 - 7.97 {u, 2°H).
A-94 s FS[/PPC] Mual posi: 361[H+H] . 333[+Hal’.
"E-NUR -(300:MHz, CHLOROFORE~d) & mpm 1,64 - 1.76 (o, 41D
256 (s, 2H) 3.55 - 3.78 (m, 5 H) 3.89 - 5.88 (u, 4 B) 7.35.
--7.50 (o, 3}{)767(sJHJ?BB-SUD(m.ZH)
Reference MS, ESI/ARC] Dual mosi: SA7LI+EY'; $880H+Hal’.
Example '
AGS
'H NMR- (300;Mi{=, CHLOROEORY-d> & prm 3.0 - 1.21 {u, 2 H)
1.38 = 1.57 {n, 3°E) .82 (dd, J=6 2,4i4Hz,4H)18 -
2.03 (m, 4 ¥) 2,36 (3. J=6,2 Hzs 2 1) 241 - 2,61 (n, 3 B}
Refarence 3.48 5 576 (o, B-B) 3277 3.93 {n, 220D 7.09 ~7.8F {m, §
Example ).
A-98 IS ESI/APC] Duzl posi: S4B[M+HD", 4880K+Hal'.
'HKUR (300 Wz, CHLOROFORN-4) & wpon L.18 {d. J=B.4 Bz, 2'H)
.26 Ct, J.1 Mz, 3 H) 295  2.58 Gnn 2 1 .13 - 3.26 G
1'3) 8.85 ~ 3.05.(m, 2 B)-4.16 (q, J=7.1 B2, 2 W) 7.4l -
Reference 747 (o, 2 B) 7.58 ~ 7.58 €m, 2 B). 7.63 - 77 (o, 4 ).
Example S ESI/APCT Dual posi: 3860M+HI", 268[H3NHal’.
AS7
'E AR (300 Bz, CHLGEOFORM~) & ppm 1.11 - 1:82. (w, 11 H)
1.967- 2.2 iy 2 287 (s, 2E) 382 o, -2 H) 417 (4,
V=71 Mz, 2 H) 7,18 - 7.25 (@, 1 M) 7.39 ¢4, J28.5 Hz, 2 1)
Reference 7 S8-774 (m, 2 ) 7.94 (d, 38,4 Bz, 2 ) 9.62 - 8.74 (u,
Example
A-98 HS.ES];AE;_:I Dual posi 1 ‘53(UFIT", YTB[N#Hal*.
'H KR (300 ¥z, CHLURDFURH -4y & den L1 - 162 {n, 11 1)
196~ 2.21 (oo 2F) 2.67 (=, 2 1) 3.9% (ss zmu’uq,
J—?le,ZH)'?- - 755 (o, 1 8) 7,32 (4. 583 Hz, 2 1)
Reference 7.58 - T.74 {m, 2 W) 7.94 (d, J=%.4 Hz, 2'H) §.62 - 8?4 (m,
Example Ly,
A-99 WS ESI/ABCT Dugl posi: 35303+K)", 2760M+Hal.
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Co";ﬂ;)““d Structure Analytical Data -
"H HUE (300 UEz, CILOROFORK-d) § wem 1.17 (d, J=6.7 Fz, 3 )
I. z)e (taSJE'f leli 7. ?) % 58 - 2.76 {m; Z)HJ 2, 30;2 se(; {w,
1°H) 4.85 (s, 2 4 B (q, J=1.1 Fz, 2 1) T.41 - 7.48 (m,
Reference ) 7.54 - 7.60 (a, 2 0.
Example 1S ESI/ARCT Dual -posi: 2900HHT", 3120k+a]".
A-100
"8 ¥UR (300 VHz, CHLOROFORE-) & ppm 1.18 (d, J27.0 Hz, 3 H)
DO 128 (t, J=7.1Hz, 1 2.55 - .79 (n, 2 ) 2.81 - 3.00 (m,
. - : 1) $.87 - 4.08 T, 2 H). 4.18 (g, J=7.1 Kz, 2.0) 7.26 -
Reference H [ 748 (m, 3 1) 764 (s, 1 ) 7,89 ~7.94 (n, 21D,
E:a%ﬂle ‘ o A 14SESI/APC] Daal posit 30S[N+H1". 5270N+¥al*.
HUR (300 MHz, CILOROFORN-d) & pem 1,68 - 1.78 (6. 4 H)
259 to, ) 562571 (m, BH) 3.5 (s, 2 1) 2.93 (dt,
Jo11.9, 6.2z, 2 B) 7.18 - 7.25 (n; 1.0) 7.49 (d. J=8.3 Bz,
Refarence 2H) T.85 - F.81Ga, 2D 7.96 (d, J=6.Z7Hz, Z.10) £.63 -
Example 373 M, fﬂ .
A-102 M3 -ESE/APCT Dual ‘posi: S£1[H+E]', 363LH+NaD'.
"L HER, (300 Wz, CHLORORORN-d) & spenr 1.61 - 1.77 (m, 470}
2.57 (s, 21) 8681 - 271 (- 5 1 3.7 (s, ZH) 3.82 - 3.69
(e, 2 B) 7.48.- 7.54: Co, 2 H) 7.55 < 7.8 (w, % H).
Reference S ES1/APGI Dual posi $33[(M+H1'. 354[Nal'.
Example- ’ ‘ o ) -
A-103

Reference
Example
A-104

'H JHR. (3007 Mz, CHLOROFORN-d) &. ppm 0.89°- 2:40 (n,- 15 H)
2.80 - 2.97 (o, 802 4.09 - 0,22 Gn; 2'W) 7.11 - 7.5 (s

1.

NS ES1/APCT Dusl posi: 204[H+H]'.

' HUR (900 HHz CHLURGFURH-d) 6 ppm 1. 19 (d; J BBHz 3m
1.26 (i, J=7.1 8z, 23 2,66 - 2,76 (m; 2 H) 2 a0 (o,
1 0 3.85 (s, aH)ue(q. =74 ¥z, 23)73?—746&.: p

Reference W) 7.52 - 7.54 (m,2H)784-772 (m.#B)
Example NS ESIZARCE Dual posit $66[U+H]", 383FN+Hal".
A-105
TH MR (300 HHz, CHLOROFORU-D) & ppm 1,22 - 1.28 (n. 9H)
263 (s, 2B 3,78 (s, 2.1) 4,15 a; J=T.1 Hz, 2 H) 7.18 -
7.25 (m, 1) 7,45 - 7.48 (n, 2H) 7.68 - 7.75 (n, 2 H) 7.94,
Reference (3, J=8.2Hz, 2 1) 8.64.~ 871 {m, 1 H).,
Example NS ESL/ARC] Dual posi: 3130N+KD', 285[MNal",
A-106
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CD“"QP;’”"d Structure Analytical Data - Soh
“HNMR (300 MHz, CHLOROFORM-dY & pemi 1.26 (£, J7.1 Hz, 3 H)
1.44 - 1,64 (o, 2 H) 1:39 -~ 2.16 (n, 2 ) 2.72 (6, 2 0) 2,49
(ddd, J=11.8, ma 3. AWz 2B 3.74 - 3.86 (n, 4 1) 4.21
Referenca (a, J=7.1 0z, 2.1 7.18 ~7.25 (m, 1 H) 7.39 (4, J=8.3 fiz, 2
Example H)7,65 - 7.8 (o, 2 M) 7.94 (d, J=3.3 Hz, 2 ) 8.63 - 8.72
A-107 tw, .
WS ESI/APC] Dual pesi B55[N+HT", 377[i+Hal",
VR (300 )iflz, CHLOROFORN-d) & ppw 1.12 - 1.77 (m, 13 )
2.53 (s, 2H0) 3.75 s, 2.0V 414 (&, J=7.2 0z, 2.0) .71
(ddd J=B.1, 4.8, B4 He, T H) 7.49 (d, J58.5'Hz, 2 B) 7.85
Reference 779(m2ﬂ)783"800(m2H)860-872(m,1H)
Example S-ESI/APCI Dual posit $53(M+H)', 375[H+Hal’.
A-108
'Y KR €300:NHz, CHLOROFORM-A)Y & spm 1.20 - 1.78 (m 13 HJ
L ) 248 (g, 2F) 3.4 Ls, 2'H) 4.15 (q, J=T.1 Hz, 20} 7
H R 750 (n, 31{)756@13)735-795@ 2H).
Reference No, A - U8 ESI/APEL Dusl posit S59CH+H]T, 381(i+Nal.
Example - US ESI/APCT Dial ‘tieea: 357CH-H]-.
A-108
o PHNUR: (300 WMz, CHLOROFORM-d) & pem 1.27 (4, I=7.1 Hz, 3 )
Y\/ 2.53 (1, J6.8 fe, 2'H) 2.88 (4, J=6.3 Oz, 2 B} 3.86 (s, 2
N 0)-4.15 (q, J=7.1'8z, 2.0)'7.16 - 7.25 (n, £B) 7.50 - 7.5%
Relerence (o, 11).
Example NS ESE/APET Tual posit SA0M+HT, $16TH+Hal.
A0
Fr
' HIE (300 WHz, CHLOROFORM-A} & pem 0.92 -1.17 (n, 2 1)
1.28 (t, J9.3 Mz, 30 735 - 147 (o, 3 B)-1.79 - 2.08 {a,
g0 2.81 - 2.56 my 5.0 2.92 (s, 2 1) 4.17 o J7.1 Hai 2
Relerence BY 7.09 - 7.38 (; B H)
Example MS EST/APCT Dual posi: 3300%+RT’.
A1
- ['H HKR” (300 WHz, CHLORGFORN-Q) & vpm 1.0% = 1.19. (n, 8 3.
7 (17 (e, U= Bz, § 01038 - 184 (i 3}{)l84-203 (s,
cH) 7,338 = .67 (o, 5B 4.14 Gg, 71 02, 2 ) Tu1
Reference 7:37 (. 5 E).
Example US E31L/ABCT Dual posi: BLS[H+E) .
A-112
'H ¥¥R. (300 MRz, CHLOROFORW-d) & pbw 1.28 (¢, J=7.1 Hz,. 3 H)
2.53 (v, J=6.3 Mz, 2 H}2.89 (d, J=6.3 Bz, 'H) 3.90 (5. 2
M. 415 (a. 7.1 Bz, 20) 7.30 (4, J2¢.8 %z, 1 H) 7.39 (4,
Reference J27.5 Bz 1K) 7.49 - 7,67 (wi 1 H).
Example NS ES1/APCL Dual posi: 28403#H)", 318[N+Nal’.
A-113
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Con;}né)und Structure Analytical Dala o son
"N, WUR. (300 MHz, CHLOROFORK-d) & .pum o 99 -1.18 (a, 2 1)
1.26 - 1.33 (n, 3 H) 1.3~ 1.71 (p, 8 1) 1:79 = 1.97 (u, 4
Ref H) 1.97 - 218(m4H)238-255{m3H)?6‘7-279(m
slerence |28) $.3¢ - 868, (n, 2H) 3,73 - .89 (n, 2°H) 4.06 - 4.28
Example (m, 2 H) 7,08~ 7.38 (m, 5H).
A-14 MS BSI/APET Dual posi: 360[HAN)', S620K+Hal'.
Ui WE (300" Wz, CALOROFORESA). 8 vem 1.24 - 1.20: (m, 9 °)
263 (s, 2E) 3.7 (s, 2 1) 4.18 (¢, J.0 Hz, 2 1) F.45 -
Re TBU(m.ZH)TBZ-'TEa?(m 2H) 7.86~7.63 (m, 4 H).
ererence US ESI/APE! Dual pesi: 3800K+BT'. 404DN+Kal’.
Example
A-115
"0 JUE(300°MHz, CHLOROFOEM-A). 6 prm 1.57 (%, J=7.1.Hz, 2 1)
143 - 1,66 (m, 2 H) 2,00 ~2.18 {n, 2-8) 2.75 (s, 2 M) 3.42-
—sss G, 2K 3.76 = 5.86 (o, 1) 4.2 (q, J=7.1 Bz, 2 1)
Reference 7.39 (d, J°8.3Hz. 2 B 7.55 (d, J=3.3 Hz, 2 K) 7.80 - 7.97
Example (m,id H) .
A-416 WS ESL/APCT Dugl posi: 42200481, 444 0iNal’.
"It ¥HR - {300- )iz, CHLOROFORM=dY & ppm 1.27 (¢, J=7.1.Hz, 3.H)
2.54 (t; J=6,1 ¥z, 2.8) 2.99 (v, J=6.1 Bz, 2 1) -9.92 (s, 2
H)416‘(q. JT.1 Bz, ZEF 7.66 (. J57.8 Oz 1'0) 7.75 -
Reference 7..89 ¢a, 2 H}.
Example HS ESI/ARC] Dual posit B44[NM+H]", 26H[H+Nal’.
A-117 MS ESI/APC] Dia! nesa: STSUEHCII .
"H WHR: (300 Wz, CHLORORORM=®) 6 mem 1.72 - 1,95 (o, 2 1)
195 - 2,16 (n, 4 W 232 (&, 3 1) 2.72 (s, 40).5.85 (s, 2
H) 3.68 (s, 3H) 7.07 —7.15 (n, 2 W) 7.19-~7.25 (m, 2 N):
Reference HS ESIARCL Bual bosi: 24806ET . 2700K+Hal".
Example
A-118
"H W (anu Wiz, GHLOROFORM-4Y" & -pom 1.74 - 1,88 (n, 21D
1,96 - 2.5 (m 4.0). 2,78 (s, 2 H) 3088 (s, 21D 8.78 (g, 2
i) 7.40 - 7.52 G, z*mvsz—mz {m, 20).
Reference S -ES1/APCI Dial wosi: 902CH#H1*, 324[M+Na)".
Example
A-119
'EWR (20071Ez, CELOROFCRY-d) & ppn 1,27 (b, J=7.1 Bz, 3 H)
297 (s, 2H) 4,09~ 4.13 (.2 B) £.18 (4. J=7.1.0s, 2 B)
Ref 455 (d, J=8.9 Hz, 2.0):4.80 (d, J=5.6 Hz. 2 ) 7.55 - 7.49
Flerence (o, 31 7.68.(s. VE) 7.8 - 7.97 (m, 2D,
Example WS ESI/APCI Dial posi S53[MeH]", 355[N+Hal’.
A120 US, ESI/APCT Dual nesa: 2810H-21 .
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CD“&?”"C‘ Structure Analytical Data o
PP I NMR (300 MHz, CELOROFURE-d) & pem 1.26 (t. J57.1 Hz, 3 1D
" 2.9 (g, 2 HJJ3 92 (5(3 ZJH% g }1{6 (o, 5}-7 1. Hz,?E H)(.i b (l)i
: J=6.8 Bz, 2 B) 4,68 z, 2°H) 743~ 762 (m, 2§
Reference 7.5% - 7.85 (m, 2'H).
Example " W5 ESI/APCT Dual posit S18IMSYY'.
A-121
T
'H HUR (300 ¥Hz, CELOROFORN-d) & -ppw 1.97 {t, J=7.1 Hz, 3 H)
2.5 (1, J=5.4.H2, 2 H).2.90 (4, J-B.4 Bz, 2 1) 5.4 (s, 2
B) 4.16 (g, J=7.1 B2, Z2H) 7.10- 7.20 (o; 2H) 7.3 - 7.49
Reference (m, 4 0 7.49 - 762 {(n; 2 ).
Example S ESI/APCI Dual pogi: S02(M+E]', 324[MsMal .
A-122
"E MUR (300 MHz, CHLOROFORN-d) 6 ppm 1.28 (t J= 7 i Bz, 3 )
2:55 (4. J=6,5.Mz, 31) 2,93 (t. J=6.5.Hz, 2 W) 2.89 (s, 2
H) 4.15 (g, J‘?leLEH)'IUS—T {m, 25)71(%-?53
Reference (m, 2 H) 7.84 - 746 tm. LE) 7.46 - 7.58 (&, 2-H) .
Example WS ESI/APCI Dual posi: 320[![*]3] , 342[H+Na]'
A-123
‘H MR, (390 HHz, CHLOROFORN-d). & '$pm 1.26°ft, J=7.1 fz, 3 H)
85 ¢t, J=6,5'Fz, 2 ) 2.92 {1, J=6.50z, 2 1) 5.8 (g, 2
H)415 G, J97.1 Uz, 2H)733—748’ {m, B K) 7.E3 - 7.68
Reference (we 5 0.
Examiple ¥S ES[/APE] Dual posi® GO20M+HI', 3g4H+lal®.
A-124
YHWHR- (300 VHz, GHLOROFORE-) & -ppii 1.27 (1. J=T.l Hz, 3D
2.5% (t, J=6.8'Hz, B 0):2.88 (4, J=6.3 8z -2 HF 3.84 (&, z
B} 4.16 (a; 7571 Hz, 2BV 7.28 - 7.36° (o, 1HY 7.51 (s, 1
Reference 3. 7.8% (d, J=7.8'Hz,. 1 B
Example US ESI/APCT Bual -posit S10[H+HT", 332[Mi¥al’,
A125
- YUR €300 Xz, CHLOROFORN=d) & -pen 1.26 (t, 4371 Bz, 3 )
2,46 (5, F 1) 25300 J56.5 Hz, 2H) 2.887(¢, J=6,5 Hz. 2
0 3.81 (s, 20 4.14 (q, J=7,1 Hz, 2°8) 7.23(d, J=7.5 Ba.
Reference I'H) 7.38 ¢d, J7.8°02, T°0) 7.56 (s, 1.9,
Example US-ESI/APCT Diwdl posi: S900N+HY", 3120N+lHal'.
A-126
K HNR {300:YH=, CHIOROFORM) &'ppm 1.77-- 1.7 (4, 2 )
1.98 - 2.18 (o, 40875 (g, BW 390 s, $H) 3.76 (s, 2
HY 7.21 (ddd, .J=6.3, 4.8, 2.4 Bz, 1 ) 740 ~ 7 .51 (n, 2 1)
Reference 7.87 - 7.80 (. ZH) 7.89 - 7.99 (n, 2 H) 8.8% - 8.73 (m, 1
Example ).
A-127 US ESI/ARCI Dieal posis” SL1[HHH]".

[0391]




[Table 18-19]

-192 -

C°"1N%°””d Structure Analytical Data o
"HONKR (300 UHz, CHLOROFORK-d) & rprmy 1.78 =1,%% (n, 3 H)
%95~§13 i, 41 72 (s).gﬂ) 271, csi 28 .88 - 400
v, 2B 7.94.- 7.49 (n, 3HY 7.62 - 7289 {m, 1 HY 7.85 -
Reference 7.97 {n, 2 HJ.
Example | M3 ESI/APCI Dual posi: S17LHNT', $39[M+Nal’.
A-128 S ESI/APC] Dual nesa: 315LU-HI".
‘H MR (300 Az, CHECREFORN-) & pem 1.04 - 1.20 (m, 3 1)
1.27 (t, anz 3 137 - 1.58 (o, 3 1) 185 - 5.00 (m.
4 B) 2.38 - 2.56 (uy $.H) 2,90 (s, 2 ) £.18 {d, J7.1 Ha,
Reference 1) 4.51 (d, J=6.6 Hz, 2 W) 4.3 (d, I=6.8 Wz, 2 I) 7.15 -
Example 7.23 (m, 3 1) 7.23 - 7-33 (o, 2 D).
A-129 kS ES[/APC] Tual posi: S32[M#H]'.
"% MR (300°NEz, CHLOROFQRH-G)} & omw 1.37 (f, J=7.1 Hz, 310)
2:89.(s, 2 1) 3.80 {=s 2 4.7 (a; =170z, 2 H) 4.56 (d,
Ref J6.7 Mz, 8 M) 4.71 (d, J=5.7 Hz, 2 ) 7.4% - 7.51 (o, 2 H)
elerence 7.50 - 7.80 (o, 2.8) 7.68 (s, 4 1),
Example N3 EST/APC Dual pesi: 3S40M+H]'.
A130
'H MR (300 KHz, CALOROFORN-4) & wpm 1.26 (t. J=7.1 Bz, 3.0)
2)53 (E (J 6.3 Hz.HZ n g)ss (g =53 }(12 25; 3.93 (e, 2
B 415 (o, 7.1 Kz, 28 7,15~ 7.41 (n, 2 K
il S ESI/APCI Dual posi: 31206T)", 334 ekl
A-13’; NS ES[/APCI Dusd negat S460M+CIY .
i KUR (300 WHz, CHLOROFORNZd) & pom 1.24 (4. J=7.1 Ha, 3 B)
z)sz (i, (JB4Hz. 2.0 2)36 t, = sugz. ?H; 3.9 (s, 2
H) 418 (g, J7:1 Bz 2 B) 7.11 - 7.25 (n, 20
Reference 1S ESI/ARCT Duml soeis S1E0GHT. 39404tHa]'.
Example
A-132
‘ : "I.WR (300 VHz, CHLOROFORN-d) 6 wpm 1,28 (t, J=7.1 Ez. 31{
\"pm 2.58 (t, Jo6 4.0z, 2 B).2.89 (t, Jo6.4. 0z, 2-1)°8.80 ¢ )
WLy 0) £.14 (g, J7.0 Ko 2H)567-612(m'18)712“
Reference A {n, 20 7.30—7.41 : 2, .
Example { . S E51/4RC Dual posi < 32ALI+HT . 360GHHa)’.
A-133 |
"EWIR (300 YWEz, CHLOEOFORN-Y & pem 1.0L —1.18 (n, 2 )
f[ 382-11% 2743“] gg% % A -H; 40 (mf 102111){)23328(21. }3611;
z, - W, 2.85 (g <,
Referencs AP 718 - 7.2 (o, $0)7.24 - 7.3 (u. 2 ).
fgie S ESIZAPCI Dua’l posi - 316E4+A1"
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C°’”N§.°”“d Structure Analytical Data -
“H KUE (300 ';JHz_. CHLOROFORE-4) & ppm 1‘ 27 (1, J=7.1 Hz. 2 H)
1. 3? (s, 3(1{) 9 (s, 225))L 88 (s, 247 4.7 (4, Sr-71 iz,
2°H) 4.55 (d, J=6.7 Uz, 2 8) 470 (d, 6.7 Bz, 2 1) 7.87 -
Reference 7.49 (m, 4 1) 7040 - 7.59 (o, 4 H).
E:\a;glge US EST/KPCI Dual posi: 882(H+H1, 404[H+Nal'.
"H MR (600 Wiz, COLOROFGRU-d). & pom 1.25 (%, J=7.0 . 310
2.56 (x, J6.4 0z, 2 B) 2.9 (1, J=6.4 Bz, 2.0) 3.81 (s, 2
) 4.14 (g, JT.0Hz, 2H) 6.98~ 7.04 (m, 2°H) 7.27 - 7.82
Reference m, 2 B).
Example HS-ESIFAPCL Dual posi: 226[H+H1' - 2480HiNal .
A-138
T NHR (60D Bz, CHLDROFORN-A) & sem 1.2 (t; J=7.1 Bz, 1 )
2.53 (t, J=6,4 9z, 2F) .89 (t, J=6.4 £z, 2.B) 3:87 (5, 7
Reference E([i 4213)(0[. T UKz, 20 743 - 750 {e, 2B} 7.52 - 7.60
E:agg'ﬁ MS ESIZAFCI Dl posi: 3360H+HI'. 3480K+Na)'. i
i
"H NMR (600 KFz. CHLOROFORE=AY & pem 1,25 (1. J=7.3 ¥z, & I
1,70 e 0B 280 (o 2 B T) (5 20 i e
= z zs 7.99 (m. 1
RE‘*’e’e"fe 8.72 (5, 1 H).
i IS ESI/APCI Duel posi; S4B[M+H]', 3670H+Hal’.
. S ESIZAPCI Dual nega® $79[N-CIT .
LR €800 Wiz, CHLOROFORN=d) 5. wrm 1.22-(t. J=7.0 Hz,, 3 H)
§ gUO-Hl 73 ﬁ'f"flgzm(az 5L8(§,H2 Hi ;)93 gls{ (3011”1431% (%.1
= Z 2,
REE“”"'"I"E W2, 108,79 (4, J=2 00z, 1 D).
;31”;*;3 iS ESI/APC] Dusl posi: M5[04)', #87[4+Hal' .
ENUR (600 NHz, GHLOROFORM=d): & ppw 1.14. -1 34 (o, -5 B)
%%H%mﬁﬁbﬁﬁﬂ%fﬁﬁﬁﬁﬁw
- "y - m t
Reference J=10.7, 3.7 Hz, 1 H), 3578 (3. J13.5 E2. 1 H) 3.9 éd.
Exarmple J13.6 Wz, 1 B) 4,08 - 4.7 (a, 2 M) 7.48° {4, .I-? 88z 21
A-140 7.5 (d, 478 Uz, 3 H).
NS ESIZAFCI Dial vosi: S30[M+HI, 352[HeNal’.
"H¥WR (300'MHz, CHLOROFGRK-d) & pem 116 (d, J=5.5 fiz, 3 1)
1.25 (t; =7.1 82,3 1) 2.54 - 2.73 (n, 2 1) 2.78 - 2.93 (m
Reference ] H) 374 {S ZH) 4 14 (‘L j 7] HZ 83) 7 ]8 “732 (ﬂl-
Example H} 7 41 - ? 48 (m. 2 H)
a1 M5 ESIZAPCI Dual posi: S000UAHY, 322[MeNal’.
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Compound . Sl
ormo. n Structure Analylical Data iformaion
'§ NMR (300 Mz, CHLORCFORM-d). & ,ppm 1.25 (g, J=7.1 Hz, 3 H)
250 (1, J=8.4 Bz, 20) 2,88 (1, J6.4 Hz 2 ) 2.82 (4,
Reforence 0.9 We, 2 0) 4.14-{q, J=7.1 Kz, 2 By 306 - 7.dd (u, 3 1.
Exorm) HS ESI/APCI Dual pési: 304[U+H)', 328[K+Hal'.
Emple S ER1/APE] Dial fieka: 338LMCIT .
A-142
s "H NWR (300 ¥Bz, CHLOROFORN-d) ¢ vppm 1.2 (t, J=7.1 Bz, 3 I
, f_/ 1.34 (d, J=8.7 Ez, 3) 2.42 - 2.50 (m, 2 %)'2.59 - 2.70 G,
1E) 2.70- 2.8 (o, 1.H) 3.8 (4, J=8.7 ey 1) 4.14 (q;
Reference . J=7.1 He, 2 M) 7:44 (ds J=8.1 He, 2 M) 7i58 {d, Je8:l Ha, 2
Example ).
A-143 NS E31/APCT Dual pesi: 28004+H1', S230WHa)'.
0 WHR (300 MHz, CALOROFORK=d) & pvi 06.70 - 0.83 (o, 2°1)
1.18-1.37 (m, 5.0 5,89 (s.zﬂ)as?(s 2E 4.12 (a3
Ref J=7.G Hz, 283 7.39 -7A48 (u, 2 1) 7.52- 785 (n, 2 0).
elerence ¥S ESL/APCT Dual posf: J0R0H+HT.
Example ' ’ ;
A-144
PR HNUR (300 HH=, CHLORORORN-d); & ¥rm 1.15.(d, J=6.2 Iz, 3 0
- 1.25 (4, J=7.1 Bz, 8 H) 2.37 (dd, J=i6.2, 5.9 0z, L 0) 2.48
. (dd, J=15.2, 7.0 4z, 1 M) .02 - 3.43 (n..1 ) 3.71 (d,
Reference : J=13.5 Mz, 1 M 3.79-°¢4, J=1275 82, 1) 4.13 {4, U7 .1 Wz,
Example . 2 M) 7.15~ 7.2 (n, 2B)?36—?48(m 2 By
A-145
"HNUR: (200 M¥z, CHLOROFORN-d) €. ppa 1.16 {d, J=6.4 Hz, 3 B)
1.5 (4, J=7.1 0z, % 8).-2.30 (@, 35152, 5.8 Uz, 1 ) 2.47
(4, J=15.2; 7.0 Bz, 1 B 3.04 - 4.23 (m, 1. 1) 3.78 (d,
Reference J=i3.8 0z 1 H) 3,84 (d J=13.% Hz, 1K) 4,14 {q,”J=7.1 Kz,
Example 2.0 7.10 - 72](m 2:.0) 730 ~ 723 (o, 21
A-146 5 ESI/APCT Dual mosii S06{M+HT".
"H, HHE' (300 WHz, CHCOROFDRN-dY. 5 .ppm 1,121, 3 (o
249 (s, 2 1) 3.67 (s, 2.0) 4,14 Cay Jo7oliflz, 21) 7
728 (o, 2 ) 7.38 - 7.48 (w. 2 H).
Reference S ESIZKECE Dual posi: S1ALMHHI.
Example
A-14T7
P 'HOHMR {300°UHz, CHLOROFORN-d): & ppm 1.14 ~.1.34 (m, §'H}
W 2.50 (s, 2 1) 3.72 (s, ZH)414(q,J71Ez,2H}?10—
N 720@,21{)?32—?45(:1:‘ |
Reference \ IS ES1/APCT Dugl posi: aZOEH+H]'
Example
A-148 : °‘€?
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Cor&%ound Structure Analytical Data L
'H MR (300 Wz, CHLOROFORE~AY 6 vem 1.28 (t,.J=7.1 Uz, 3 B
2.54 (4, J=6.3 Kz, 2 K) 2.88 (v, J=8.3 He, 2'B)- 5.80 (5, ¥
Reference 3154913291 ﬂ;? A Hz, 2 HY 6.86 - 7.05 (@, 20 .10 (4,
Example S ESI/APGI Dual posi: £880M¢H1", 3100E+Nal’.
A-149
"I KR (500 Mz, CELOROFOEK-d) & pem 0.82 (1, J=7.6 Hz, 3 1)
1.28 (4, J=6.3Hz, B H) 1.52 - 180 (o, 21 2.% - 2.49 (n,
243 2,52 - 2,78 (. 2' M) 3.57 (£, J=6.8 Hz. 1 1) 5.01 (spt.
Reference J:5.3 B2; 1K) 7.41 (d, J58.1 Hz, 28) 7.57 (d, J=8.T Hz, 2
Example Y.
A-150 MS ESI/KPCI Dual posi: 31B[¥+EI, S40(#Ua]".
'H MR (300 KAz, CHLORCOFORN-4) & pem 1,70 = 1.95°(m, 2'X)
1.95 - 2.8 (o, A W) 2.9% (s, 2 1) 3.65~ 3.76 (n, § H) 7.15
Refarence (d, J34Hz,2H)73?(d J=8.4 dz, ).
KS ESIAAPCT Dual posi: 3180%+H]", 340[H+Na]’
Example ’ v
A-151
o M. NHR” (300 ¥Hz, CHLOROFORK-1) & ppa 1.74 -'1.94., ( EX5)
n 195—214(m4H)2f1(s,zﬁ)3ss(g. H)'3.08 (s, 3
Referen _ 5)720-725&1.zn)uo—usim,m{}
pisrence ' , S ESIAAPE] Bual pesi: ST2UNHT, 333[K+Hal’,
Example )
A-162
U0 MMR: (300 Wz, CHLOROFORM-4)" & epm 1.53 - 1.89 (5,8 B
2.63 (s, 2H) 5.89 (s, $°H) 3.76 (s, 210 7:41 < 7.5% tn, 2
H) 7.51 - 7.80 (w, 2°H).
Reference WS- ESI/APCE Dual posi: 3160UHI™ S30[HNa]'.
Example
A-153
TEVIE (300 Wiz, CHLOROFORN). & ppw ©.13 — 1,34 (m, 9 )
zso(s 2 389:(x, 2 B) 404 {a, J71 Mz, 2 7.8
17.33 my 4 H).
Reference
Example
A-154
"I ¥UR (:300"MHz, CHLOROFORK-Y & ppw 1.22 (g, 8 B) 1.26 (%,
17,1 Mz, 8 B 248 (s, 2°H) 2.88 (s, 2 1) £.15 (q, Jo7.1
ez, 2 H) 7.19 (dd, J=8.2, 2.1 Kz, 1 HY 7.36 (d, J=8.2 Hz. I
Reference ) 7.48 {d, J=2.1 Hz, 1 B).
E;ag;le M3 ESI/APCT Daal posi: S04[H+H]'.
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CO"&F’;””G Structure Analyiical Data oo
P "Il YMB. (300 Wz, CHLOROFORY-4) & pom 1.25 (4, J=7.1 Bz, 3.0)
‘6, 2.53 (1, J°6.4 Bz, 2 1) £.88 (1, J=6.4 Hz, 2.1) 2.79 (s, 2
Reference ~ H) 436 (a; JT.1 0z, 2 W) 7.16 - 7.30 (o, 2 ) 7.47 (s; 1
Ef%%"a O zls ESI/APCI Dual posit S26[U+RI', BSDH+Hal’,
o\\{r
' WER €300 WKz, CHLOEQRORMN-d) 6 ppm 1,26 (4, J=7.18z, 3 B)|
2.5 (1, Js6.3 Ha, 2 ) 2.87 (1. J=B.3 Tz 2 H) 3790 (s, 2
Ref ) 415 (3, J=F.1 8z, 28) 7.19 - 7.3 (5, 1 B 7.30 - 7.34
elerence (w, 1 M) 7.41 (d, J=8.2 Hz, 1 ).
E:aiﬂégje KS ESI/APCY Dua | wosi-s 32604+HI', S[HHa]".
'H ¥R (200 ¥z, GHLOROFORE-AY & ppo 1.06 ~.1.30 (m, 9N}
250 (5, 2 B) 3,70 (s, 2 H) 4.1¢ (o $57.0.Hz: 2°E) 6.14 -
Reference 673(m1}{)733—715@.25)733-73?@21{)
Example 1S F31/4PCT Dual posi: S020H+H]', 224 [H+¥al'.
A-158
K MR (300 MH=, CHLOROFORN-d)™ & cem 1.16 {d, J=@.5.lfz. 3 &)
1.95 (4, 3273 Hz, 3H)- 253 - 2.74 (m, 2 H). 2 75"295(m.
Reference Ill)H) 375 (s, 24) 4.14 (a, J=7.1 Bz, 2.0) 7.52 - 7.31 (o, 4
52?1"5‘%’*5 Q NS EST/APCT Dus] pomi: 358[K+H]", z78lH+Hal’.
&
"I WER: (300 NHz, CHLOROFORM-A) & bow 1.17 (2, -J=8.8'Hz,. 3 k)
1725 {4, 9=7.1 Bz, 3 0) 2.86 - 2.7F (o, 20 2.97 & 2.92 (m,
Reference 1W 3.7 (s, 2°8) £.105 (q; J=1.1 Bz, 220)°7.15" (dd, J=8.1;
g1 0z, 10 7.88°Gd, J=8.1 Hz, [ 1) 743 4d, J=2.7 Bz, 1
Example .
A-160 M3 ES1/ARG] Dual pesi: 2901+H1°, 3i20k+Mal’.
"HHUR: (300 Mz, CHLORORORN=A) & pem 1.22 (s, 6 B)-1.28 (%,
ﬁ-’? % gsz,?s W 249 (?, 211))3 J0 (s, zn)(4 15 (3,. =4
Reference %, 18- 7.32 (u; 20 7.46 - 7.65-(n, 1 I
Example kS ESI/APCY Dual pesi: S540N+HY'.
A-161
"I KU (300 Mz, CHLOROFORY-AY. & pom 1.21 (s, B°H 1.25 (t,
J=7.1 0z, 3H) 2480, 2H) 5.72 (s, 2°1) 4. 14 (¢, J=7.1
Reference Hz. 2 B).7.22-7.28. (o, 1H) 7.84 =742 Cm, 2 H).
Example IS ESI/APE] Dual posi: SB4QMeE]'.
A-162
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CDIT;\}%C?UDG Structure Analylical Data o ion
PN 'H HR (300 1, cuwmmay -4} & pen 1.78 ~ 1.9 (m, 2°H)
1.95 + 2.18 B) 2.72 ¢s, 2 1) 2.66 (s, .2 B) 3.68 (s, 3
Reference K HY 7.27 - 729<m,4ﬂ1
elerel , IS ESL/EPC] Dusl pesi: 2680H+H]", 200[H+Hal',
Example y
A-163
a
"I NUR (300°MKz, CHLDROFORK-) & pem 1.72 - 1.92 (m, 3 K)
14~ 204 (o, 4 H) 2.7 {s, 2 B) 5.86 (s, 2 H) 3.88 {s, 3
M 7.18 (dd, J=8.2, 2.0 Hz, 1 ) 7.87 (4, J=8.2 Fz, 1 1)
Reference 747 (3, J=2:0 Bz, 1.
Example S ESIZAPCI Dumi osi: 30204+8)', 324(H+bal*.
A-164
"H-WHR (600°MHz, CHLOROFORM-d) & "ppm 1,24 (4, 6 ) 1.26 (1,
J=7.0 Bz, 3H) 1.85-~ 1.33 (n, 3H) 2.51 (s, 2 ) 3.% (s, %
Ret H)414(q.J70Hz2H)739~74s(m.4}n
cierence 15 E31/4PC] Dual posi: GOOCM+ET. 322(H+Hal.
Example ’ o
A-165
'A 1R, (800 MHz, CHLOROFOEW<d) & mpa 1.22 (s, 6 M. 1.26& (¢,
J=7.0 Bz: 3 Hy 2.49+(s, 2 B) 3.57 (=, 3.H) 3.8 (=, 3 1)
414 (g, J=7.0 Kz, 2.0)- 6,93 (d, J=6.7 Bz, 1.0) 7.22 - 7.28
Reference (u, 2 ).
Example NS ESI/APGT Duzl pesi: SBO[WAD', 27208+Hal®.
A-166 ‘
"H.NUB. (600 Wiz, CHLOROFDRK-8Y &-ppm 1.28 (=, B.H) 1.26 (t,
J?UHz.BH)zzs(s,sto(s 203082 (s, 2 1)
e 415 (g J=7:0 8z, 2 H)614-642(m,1H)’?~04(S.ZH}
Flerence U3 ESI/APC) Dual podi i 3S0[H-E]". 358[K+Hal".
Example
A-167
"HNUE (300 Mz, CHLOROFCRM~d). & wom 1,14 (d 36,4 ¥z, 37H)
1.25 (4, J7.1 Bz, 30 2.57 (8d, J=15.2, 6.8 Wz, 1 ) 1.4§
(dd, J=15.2, 7.0 Bz, 1K) 3.04 -~ $.20.(w, 1 ) 5772 (2
Reference J=13.2 Hz, 1 H) 8,80 £, =182 Bz, 1R) 4208 (qu J=T.0 Bz,
Example 2 W 71T < 7,87 (u, - f-l{)..
A-168 IS ES1/APCT Dial posi: “266[M+R]",
"N ¥NR.C300 MEz, CHLOROFDRE-d) & opn 1.14 (4, J=6.4 Hz, 5 1)
1.26 (3, J=7.1 Bz, 3 ) 2:81 - 2.82 (a, 2.0) 3,05 - 2.15 (m.
Rek THY 3,91 (d, J218.8 1z 1 H) 3,79 (d. J=13:6Hz, 1 1) 4.14
eference (4, 7.5 Bz, 2 H) 707 {dd: J=6.%, 2.0 Fz, 1 1) 7.37 (d,
Example J=8.7 Tz, 1 B 7.45 (d, J=2: 0 Ez, 1 H).
A-169 S ESI/APCI Dual posi: 2000H+HT.
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C°%%°””d Structure Analytical Data o
1. ¥R (300 UHz, CHLOROFORX-d) & ppm 1.11 - 1.31 (u, %K)
250(t,JB4H2, 20 2.76 - 2.98 n, 833403‘421 (m,
Reference $HY 7.3 - 7.52 (, 4 1),
NS ESI/APCT Dual pomi: 2900U+HI", 292(H+Wal'.
Example
A-170
P ONUR (300 WEz, CALOROFORM~d) & .pvm 1.08 - 1.3l (n, § 1)
2.84 (2, 2 H) 3.95 (s, 2H) 413 [CH J"leZ. 7.0 7.35 -
Ref 750 (m, 2F) 7.49 - 7.684 (o5, 2 3.,
glerence U5 ESI/EPC] Dial posi: 304[N<E]*, S260N+la]’.
Example
A-171
"N ¥R~ (300 ¥Hz. CELOROFORN-d) & bpps 1.11 - 1.15 (m, 6.1
1. ?353 % 28 (mi ‘? gi 3. 595;; ? 732(m) 3M 3.80 (s, 2 W) 7. 44-
Reference * (m, 2 H -7 m .
Ei:,rnp,e NS ESI/APCI Duzl pesi: S16THHI. S£Q[H+Hal®.
A172
'H MR- (300 MMz, CHLORGFURM-d)- & ppw 1.23 (¢, J=7.1 Ez, ELH)
3.04 (3, =70 Hzi 2°H) 3,18 - 2.44 (m, B H} £.16 (q, J=7.1
Reference fiz. 8 1) 7.39 (4, J1.9 Bz, 2 B) 7.69 (d, 7.9 Bz, 2 ).
Example 5. ES1/4PC1 Dial posit 20008T)".
AA73 NS ESI/ARCI Dual nesa: 824[H5CL) .
' HUR (500 ¥Hz, CHLURGI"'OPH‘C]) -ppm 1.18 (d, J=5.4 Hz, £
% 26 (4, T37 17z, 3H) ? l[d ';]'15(2 5, B)Hz 1y 259
ddeIEZ,']UHz.lH 3. 0-338 ] lH 375'394
Reference (m, &3 4.14 (a, JF.1 Jz, 20 7.07 -'7.18(n. 8 H) 7,38 -
Example 742 (@, 21 748 ~ 757 (w, 4 1), )
A174 ¥S. ESI/AECI Dual posi: 313[H+H]' 338LN+Xal’,
H KR (300 Mz, GHLORCFORM<d) & wpm 1.72 - 1.98 (n. 2R
1798 2 2.20 {n, 4 H) 2?5{5. 21 3.70 (s, 3H) 3,74 (g, 2
Reference ey .70 718 (0 2 B 7,95 -7.45 o, 1) 745 - 7.80 @
Eﬂ‘;%'e us ESIZAPGI Dual posi: 328(K+H]', 350(K+Nal’.
a 'l WME (300 WHe, CHLOROFORN~d) & ppw 1.15~1.%5 (o, 9 H)
'H 2,24 - 2.3 (0. 3 1) 2.51 (5, 2 1) 3.85 (s, 20) 4.15 (q,
Reference JZ6.8 Bz, 2 1) 6.85 - 7.06 (u, 1 B) 7,05 - 7.24 tm. 2 1)
Example NS EST/EPCT Dual pomi: 288[N+HT",
A-176
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Conalngund Structure Analytical Data infuszgﬁon
'E. KME {300 WHz, CALOROFURU-d) & ppm 1.17 - 1.32 m, 9 K)
N 2335 (s, 3 ) 2505, 2 W) 3.85 (=, 2 &) 4,14 (. J7.1 Hz,
Reforanca | 2B 7.08 - 7.37 (m, LH) 7.20 - 7.96 (m, 20).
- 5 1S ESI/APEY Dual pagic 284[H+HT", 30608+Hal’,
Example
AT Q
"0 MR (300-¥Hz, CHLOROFORE-d) & sem 1.24 (3, J=T.1 Iz, 3}{)
285 - 247 (n, 21 2.69 - £.95 (m, 2 312—335(.11. |
H) 4,86 (s, 2H) 4.0207- 4.21 (o, 2 1) T13 - 719 Gh. 2 1D
Reference 21 - 7.88 (n, :.H)ﬂa—? B8 (m, 2 B.
Example HS ESI/4PC] Dual posi: S66fH+H]".
A-17B
"0 MMR (300 ¥Rz, CHLOEOFCRM-d) & vmi 0.93 (1. J=7.4 Hz. 3 H)
111)43 = 1(65 ém )z ) 2(35 - z)se (e, 2 M) z(sa - Ha)m n, 1
87 (g, S 1) 3.95 (g, 2 H) 7.48 ~ 739 (5, 2 0) 7.54 -
Reference 7,60 (m, 2 B). , ‘
Example NS ERI/APCT Dual pogi: 2900M+HT', S12[M#ial’.
A-179
H KU (300 WHz, CHLOROFORM-d) & 'prm 0.98 (4, J=T.5 Hz, 6
1;5&;‘%35 (n, 4 B) 2.47 (s, 2 H) $.84 - 274 [m, 5 B) 7.38
- w, £ 1),
R;:::Sg US ESIZARCI Dual posi’ S180M+HY . 340[K+tal’.
A-180
Y
*F MR (300 ¥Hz, CHLOROFORM-d) & pem 1.22 (s, 8 H) 1.26 (t.
ﬁl)"iﬁllng 31}) 2. 2§ -2, z§s (m, 3B 12345(3 (sé g)ﬂ) 3.67 (a, 2
=71 Mz 2 H) 6.97 = 7.18 (@
Reference e .
Examplo NS ESI/APE) Dig] pogi: 268[HHHY .
A-181
"HMMR (300 Mdz, GHLOROFORH~d) & opm 1.24 (i, J=771 Hz, 3°H)
168 = 1,90 (n, 2H). 2,48~ 2.60 fm, 2 Y 570 (&, J=8.0 83,
f 2°0) 2.95 < 8.19°(m, 1K) 8.90 - 3.87(n, 2'D) 4.43 (a,
Reference J=7.1 Rz, 20 710 <22 (o, 3 W) 7,83 -F.31 (n, 2 1)
Example 7.40 - 746 (o, TH) 7.53 - 7.59 (m, 24,
A-182 KS ESI/APGI Dual pesi: 380[1=H]', 402{N-¥al'.
"3 NKR- (300 WAz, CHLOROFGRH-d) 6 pm 1,20 - 1.30 {m, 9 H).
% ssz-H)z éz gm. ggé LE 21 - ? 42 (m( g E)?z 53 (s, g)H) 3.85
g, - m B 4.M (q, JI Bea 2 san—
REE::’:“E" 6.88 (m, 21) 7,23 - 7.9 (o, 2 B)
A-1BFZJ‘> HS.ES1/APCI Dual posi: S62CH+H]'.
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CO"R!p:””d Structure Anglytical Data o
PO "H WHE (300 HEz, CHLOROFORK-d) & ppm 1.13 - 1.35 (g, 9 B)
- 1(.95-37,13(1112H)dl4*§4-{-(m(51-[)251(3.21-%2362
s, 20 391 - 4.07 {n, 2W) 4,14 (g, J=.2 ¥z, 2H) -
Reference 6.8 (n, 1H) 7.01 - 7. zu {m, 2 ).
Exarmple HS ESI/ARC] Dual pesi® S76[M+H]’.
A-184
"H KR (500 M=, CHL.ORORORU-d)} & em 1.12 ~ 1,96 m, § E)
2.49°Cs, 21y 3.65.(s, 2 H) 4.15 (q, J=7.2 0z, 2K} 4.48 -
4.88 (. GH) 6.99~7.70 (i 1) 7.17 - 7.25 (i U H) 7.99
Reference - 745 (0, [ ).
Example US ESI/APCE Dual pesi: SBAIMSHIT, SEB[K+al'.
A-185
"I KHR (300 MHz, CELOROFORN-d) & -fem 1.15 - 1.35 (m. § I
2.02 (e, 30) 2.51.4s: 2.H) 2.63 (=, 2 W) 4.15 {q, J=7.1 Bz,
Reference gmH)z4H50 - 4.88 (0 5H) 6.80 - 6.85 (. 1 HY 7.09 - 7.18
Example ¥S.ESI/APCT Dual posi:-341(H+ED', 268(U+kal’.
A-186 US ESI/APC] Dual nesa:- 3420H-H1", 37a0i+C17".
TE NME- (800 Mz, CHLOROFCRU-AY. & ppo O. 70 ~0.83 (o, ZH)
0.96 - 1.07 {w, 2 B) 1.26.(3, J=7.1 %z, 21} 2.10 - 2.27 (m.
Refierenice 18T 2.52 (1, Jsa;}fa-. 2.H) 2.87 (1, J6:£ Hz, 2 H) §.79
(s, 28) 4.150¢, JF7.1 B 2 B 6.9 (s, 1.0) 717 - 7.21
Example (o, UH) 7.55 (d, )27 %Mz, 1 B).
A-187 WS ESI/APCI Dual posic SIBIN+EI', 338[M+Nal'.
'H MR (800 Nz, GHLOROPORM-d) &.ppdi 1.31 ~1.34 (o, 3.1
£.50 (s 2 1) 3.7 (s 2.0 3.91 (s 3.0) 4,04 (a, J=7.3 Bz,
Reference z&) 6.88 @, J=r8 Mz, 1H) 7.06 (s, 1 1) 7.43 - 7.51 (o, 1
Example us ESI/APCY Dual posi: SHONEY, 35600+Hal’. |
A-183 S ESI/ARCT Dusl meads 36LMICIT
Fg
"0 HNR- (500 1z; EHEORGFORNSE). 6 pom 1.06 = 134 {n, O B)
3.49 (5, 2 W) 3,78 (s, 2.0) 4.15 (q. J=F.§ ¥z, ZH) 8-
674 (i, 18) 7.29' - 7.32 (m, 1 ) 7.3%-(s. 1 B) 7.58 (3,
Reference J=8. 3 Bz, ! H)
Example IS ESIZAPCE Dual pesi: $70TMHH] .
A-189
"I HUR (300- U, CELOROFORU-d) & ppm 1.17 - 1.32 {n, § 1)
g%g ésézz Hé $57I(J (ss g)n} 3,18 (s, 3B 4.14 (a. J=T.1 Kz,
Reft - m o
;:ﬁ;,‘;e WS BS1/APG] Dual sesi: 286001, 308[H+¥a).
A-190
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[Table 18-28]
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Cﬂ"N%UUnd Struciure Analyllcal Data ir;forsl':i;ﬁon
' s "1 MR (300 UHz, CALOROFORE-) & pom 1,20 - 1.30 (s, 9 B)
2.49 {3, 2 1) .85 (&, 2 0) 5.87 (=, 3 H) 4.15 {g, J=7.3 Kz,
Ref : 24 6.85 ~ 8.92-(n, TR 7.01 - 7.16 (w, 2.1D.
plerence 7 S EST/APCL Dual posi - :284[H+H] . 306[H+Ha]'.
Example
A-191
S
'f FSR (300 WHz. CHLORDFORM-A)- & pen 1.13 —1.8% {m, 9'H)
249 (s, 28) 3.84 (5,2 H) 3.88 (s, 3H) 4.15 (a, J37.1Hz,
2H)68‘7(d I8l Mz, 1 H) 7.17 - T-25 (s 1 H) 7.38 (d,
Reference J=2.2 Bz, 1 B).
Example ¥3$ ESI/APCL Dual Posi.: S000N+HI", 322[H+¥al'.
A-162
1 MR (300 MEz, CHLOROFORN=d) & pii 1.16 - 1.3% (o, 9 1)
£.30 (5, 20D 251 (5, 2 H) 3.67 (g, 2 H) 3.81 (=, 3 1) 4.14
Reference (;; =T 3 He, 2H) 873 - 679 (n, 18} 7.09 = 718 (n, 2
Exampla MS, ES1/APE! Dual pesic 2800H+HT.
A-193
"1 MR- (300 WHz, CHLOROFQRY-d} & ppm 0.82 - (m, B 1)
1:27 Gk, Jﬂle.."H)ls‘?—ZElz(miHJ 2.44 (o,
Rt 1R 2.71 (dd, [=11.8, 4.0 8z, 1 B) 2,90 (dd. J-usloo
clerence Bz, 1 ) 8.74 - 394 (m, 2Ky .11 ~4.23 (w,:2'H) 7.38 -
Example 747 (o, 2H) 788 - 7.81 (o, 2 H).
A-194 S ESI/APCI Dua) posi: 318[N-HI'.
U NUR (300 iz, CHLOROFORH=dY & ‘pow 0.2 ~ 0.38 4n, 2.1)
0.5 - 0.89 (o, 28 119~ 1,51 (m, 10 HJ 2.50 (s, 2 H)
g 365 (o 2 0) 3:787(d. J=7.1 Mz, 2 H) 4.14 (e 7.1 Hz, 2
elerence W) 5.82 - 5.87 (o, 2 1) 7.22 - 7.27 (n; 3°).
Exammple NS ESI/APCI Dual wosi: 3061¢+R)' .
A-195 o
A " MR (800 JHz, GALORGFORK~d) & pee 0,26 - 0.41 Gm. 2 H)
'H 0053 - 0,58 (m, 2 H).1.14°- 1.3 (a; 10.0). 228 (g, 30)
: 7.51 (g, zﬂ)asz(s 2B 3.79 (d; 1.7 0z, 2 8) 4.14 (a,
Reference ' J97-1 Bz, % B} B.79 ¢d, J=8.1 Bz, 1 H) 7,04 = 7113 (m. 2 ).
Example lIS‘ESl/ﬂPC] Dusl posi: 3200M+HT" .
A-136
~ {'BMUR. (300 WHz, CHLCROFCRM-d) & powi 0.74 - 0.87 fa, 2°H)
1. '1131_1{1 34 E([.51.7521;) 277;(?, 21331)37837(5.T2 H)(4 12 }(S
= z, & - [ = T47 {m,
Rsfere"fe T e r e G i),
f:‘!‘;;e US ESIFAPC] Duai posis B1CLHHI', 233[H+Mal',
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[Table 18-29}

-202 -

¥ : ,
orrg‘!pnc?.urd Structure Analytical Data o on
R "H ¥UR (300 )z, CHLOROFOBM~1) & ppm 1.22 (s, 6 B) 1.26 (t.
~A J?‘le.3H)18.—211(m.ZH)224—244(mBH)
Rei f 2.49 (s, 2B) 8:85 (s, 2 Y 4,06 (¢, JsR.1 0z, 2 1) 4.14 (aq,
ference ) J=7.1, 8z, 2H)b83~692(m1H)69-706(m.1H)
Example 7.12 (dd, J=12.1, 2.0 %z, 1 H).
A-108 Y3 ESI/APE] Dual posi: S300M+AT, 4020N+Hal".
"5 iR (300 Nz, CALOROFCRU-A) & ppm 1:22 (s, 6 8) 1.6 (t,
J=71 Kz, 3H) 2.34 (s, 3B) 2.40 (5, 2 1) 385 (s, 2 Hi
4 A% G, J=T0 Hee 2°K) 7,05 - 7.23 (o, 2 M) 7.84 Cd, J21.1
Reference Hz, 1 1.
Example IS E$174PG Dual bosic 28403+HY', 3087i-Nal”.
A-199
TH' HUR (3007%Hz, CHLCROFURM-A). & pom 0.58 —0.78 (u, 2 K)
g)ag gnl(ﬂﬂ (mH)z H% 1(18 1)29 (i, (9 H} 1. 31H— 1295)&3.9:
s, 2.8) 3:66 (=, 2 ) £.14 {q,.J=7 LBz,
Reference =7.0 (o, 2 1) 7:19- 7.25 (3, 2 B).
Example S ES1/APCI Dual posi: 276[+H] .
A-200
PO "H IR (300 Uiz, CHLOROFORM-d), & mpm 0.28 - 0.40 (m. 2 1)
, \C ) g gs . 0. ;1 §mé gsﬁi 1. 13{-1 .34 (m.)lU ) %49 (s, 2.0
_ 4 (g, 20 d,.J57.0 fz, 2 I .14 4q, J=7.1 Bz, 2
Reference Kq : 15 882 < 8.02 o, 1 1 8.95 - 7.05 G, 110 706 = 7.16
Exampie g 14y
A2 Q i} NS EST/APC] Duet pesi: 3S4FHeEY.
e
: 1 iR (500 WAz, GRLORGFORN-dY: & .pon 1.28 1%, .J=7.0 Hz, § )
\’”\f’m 2.83 {+, 5.5 Tz, 3 H) 2.90 (1, 16,5 Bz, 280 3,77 (s, 2
Reference N 213]’421;)@, J<7 0 Hzs 008,85 - 7.09 (ws BB} 7:21 - 7.35
E:azrgr;e i ) S ESI/APC] Dual west® 3TB0IED", 340[0+Na)*,
°©\r NS ESI/AFG] Dhal iesas 3180H-HI.
PP " WR- (300 MBz, CHLOROFORM-d): &:ppm 1,11 ~1.%4 dm, §HY
H 238 (s 3D 249 (s, 20 9.86 (s, 2 D 4.14 (q,. J57.1 Hz,
o H) 6.88 (d. J58.4Hz,1 Y 7.00 (d, J:6.5 Bz, 2.8) 7.18
Reference (& J=3.3 Hz, 2 ) 7170 (44, 98.4, 3.47Hz, 1H) .12 Cd,
Example d J:2.4 Hz, 1 1),
A-203 U5 ESL/APCE Dual posic 3430HH1+, 365[M¥Nal+.
(S ESI/APCI Dial nega: -$410N-HT .
"HOHYR: (300 ¥z, CILOBOFORYY & pom 0,73 - 0,79 (m, 2 )
1.19- 1,29 (u, 5 §) 87 (5, 2 1) 3.76 (s, 20U} 4.12 (o
Refererice JE Mz, 2B) TA7- 7.2 (o, 2 1) 7.38 - 7.50 (m, 2 H).
Example US ESI/APC] Duel vosi: 2120H+H1".
A-204
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[Table 18-30]

-203 -

00'?\3.0““" Structure Analytical Data ot
N U0 WUR (300 WHz, CALORGFURN-d) & ppm 0.71 =-0.87 Cm, % K)
- 1,18 - 1.82 (w, 5.0 270 (s, 2 ) 3.81 (&, 2 1) 4.12 (a.
Reference . JT 1Bz, 28 707 <7098 G, 21D 731 - 7.43 (ns 2 ).
S:(‘ IS BSI/APEL, Dual pasic. S160HHT,
Example
A205 ,
©; =
-
" Wik (300 Nz, CALOROFORV=) & ppm 126 (4, J=7.L Hz. 3 D
2.5% (s, $ Y 2.53-(t, J6.5 Bz, 2 B) 2.90 {4, J<B.5 Nz, 2
i) £:77 (s, 2.0) 414 (a, J=7.1 Bz, 2 W) 6.87 < 6.95 (m, 4
Reference H) 7.00 - 7.16 Tm, 21 7.22 - 7.29 {u, 2.1).
Example S ESTARPCL Dual vésic SL408E1', 336[N#Hal’.
A-206 S Z51/8PC Dual nesat 3L2[H-HT.
| HKR 300 Hdz. CELOROFORW=A) & pom 1.14 -1.95 (m, 9 B)
(176~ 1.90 (n, 1) 196 2,52 (n, 3.H) 2:28 - .38 {n, 2
Reflerence D 2.51 (s, 2 H)3.43 ~ 5.60 (w, 1 Y $.66 (5. 2.4) 4.1 (a:
. 0z 2 M) T3 719 (6, 2H) 7. T30 (6, 2 M.
armpig S ESI/APCL Bual gosi: 2R00K+HT", 2120H+Ne]".
A-207
"d NUR (300 UFz. CHLORQFORU=0): & ‘pps 0.65 - 0.82 (u & H).
0.94 - 1.06 (n, 2 B 1.95 (b, 7.1 2, $H.2210 = 2,97 (m,
Reference 19 2.82 (v; J=6.4 Hz: 20} 2.88 (v, )8 4 Hz, 2 1) 3.78
(s 2H) 4,14 d; JF 1 He, 8 0) 6.99 (4, 1=7.8.05, ¢ )
Example 735 - 742 (o, 1 1) 752~ 758 (my 1 H).
A-208 IS ESI posi S1G[MSIY'.
UL HUR €300 ¥z, CHALOROFORN-d) & som 0.58 ~0.73 (6, 2 H)
878 S0 b 2 ) }?zgg 0 :(;mé)zsﬂ%l(”) Eﬁ)si fo, S
s - s =1 Sy s
Retererce J=7.1 Bz, &'H) B.86-=7.08 (n, 2 ©) 7.18 —7.35 (n, 2 B.
xample S, ESI/APCI Dial posi: 27AIMHET.
A-200 : G
'E MIB (300 Wiz, CALORDFORK~E) & ppm 0.70 - 0:82 (m, 5 HY
Jj-’}ll_]{l 3% }([r)n,gszg) 27684(?, 2 H) 3.78 (s, 2.B) £.12 (q,
Reference 2 - 7.3 b4 2R
Example %3 ESI/APCI Dual omi: 268(HHI".
A210
"I MR- (300 UHz, CELORCFORN—4) 6 pva 1.13 - 1.34 {m. O H)
248 (s, 2K) 3.85(s, 20 4.16 (q; 371 0z, 2 1) 5.57 (s,
Reference . 1H)?37_748 rlﬂ: 2H)735‘776 (Iﬂ ZH)
Example WS EST pogi: 3370N+H1°, 3590H+Ha3".
A1
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[Table 18-31]
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Cf’“rlfg}'”d Structure Analytical Data o
. |'HHE tsan Wz, CHLORDFURH Bp R — 1 zo (s, 60 1.97 &,
5 J=71 0z, 31) 2.0 -§23(mzﬁ}% -)252(m.5_H)
. 076(dJ73Hz.2H345-371 w, 1 1) us(q 371
Reference |~ L+ 20 et (B 80 7087021 G0, 1 W) 732 - 7036 G, AE).
Example H / KS ESI posi: 290[N+H)".
A212 LN A
"§ WMR (300 Wz, GHLOROFORN-d) & rwm 1,15 (s, €1 1.25 1.
JoT.1 Bz, 3H) 1.89 --1.85 (n, 2 HY 2.29.- 2.85 (m, 7 )
3.28 - 3.51 (@, L D) 413 (. 3=7:1 Wz, 2 1) 7.12 - 7.25 (s,
Reference $H) 7.26 - 7.88 (m, 2 H):
Example S ES1 posic 290(H+H]".
A213
H iR (300 Uiz, CHLOROFORU-d) & b 0,51 ~1.10 (n, 2 1)
-4 étquls?zE ) ?H% o S ’ D 5 Lage
= m. - o, =z,
RE"'fe’e"loe (m, 2 0) 4.18 La, JsTA°Hz, 2 B 6.99.~ 7.5 (m. 5 K).
HAMmpie US. ESE/APC] Dual posi 2600 MET" .
A214
" FR. (300 Wiz, CHLOROFORN-A), & ebm 1.14 - 1.33 (v, & 0)
250§s. §H§367 (5.232414 gq.ulm %H)-i?”—
4.38 (m, 20) 5.96.—6.91 Cn, 210 7.8 - 7.33 (o, 2 8
Reference . r 2 '
Example S ESIAARCT Dual vosi: 334[}(+HI
4215
" NHR (300 Mz, CULOROFCRH-) & :pen 1.26 (t, J=P.1 Kz, 3.1)
2.52 (t, J=6.4.F2, 2 H)-2.87 (4, J=6.4 Hz, 2 H) 3.74 (5, 2
Reference 1) 4.15 (q, J=7.10z..2 D) 4.39 (a. 3=6,1 Fz, 20 8.9 (d,
J=3.d Uz, 1) 7.19 {dd, J:84, 2.3 Bz, T 759 (4, J=2.3
Example Uz, 1 H).
A-216 WS ZSI7APC] Dnal posi: B400M+HI".
| 1R (300 ¥z, CALOROFORY-d) & »pm 0.43 — 0062 (my Z.H)
; 071E083§m.2H%128(t J?l])-‘iz.gﬂ)z.’m Es zn;‘
3.88 {g, 2H) 4.18 (d, J=7.1 Hze 2 B) .20~ T.47 (m, 5 O
R;f“'re";’e 749 - 761 (m, 4 1),
xamplie WS ESI/APCL Dhal posi: SLOLNSHI'; S320N-+NaT'.
A217 WS ESI/APCT Dusl naga 344EM:CIT
"I WiR" (300 iz, CHLOROFORN-d) & ppm 0.45 —-0:57 (n, 2 K)
0.68 = 0. gzﬂgni %7}3)[ 1, ?T?(t.HJ 721H1){z, 3{11) 2.49 Es )2 Hg
3.88 (=, 3, J:7.1 Hz, 790 ~749 (h, 2 B
R;;::;g’ 748 - 7.6 (n, 2E).
221 KS ESI/APC] Dual posi® 302[H+H)', 324[M+Nal'.
IS ES1/APCI Tual neza: 3000U-H].
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[Table 18-32]
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Compound Structure Analytical Data i
MR (360 Kz, CHLOROFORM-) & ppm 1.18 = 1.31 (p, 3 1)

. 24?-757(m.2H)289(t J56.3 Hz, ZH)'S."ZS('S.ZHJ
Reference 4.08 -~ 4.19 (m, 2 H) 6.98 (4, J=8.4 Hz, L H) 7.18 - 7.25 (m.
Example 2 1) 7. 83 - 1. 71 (o, 2 B) 7.78 (&d, J=8.4, 2.5'H2, 1 ) 8.13

L[t ESI/_APCI Dual Podis 326Lli_+'HJ'., 248LiNal®.

WS ES1/42CT Dual neza: SZ41K-HI".

*H.EMR (300 MHz, CHLOROFCRE-d). & pom 1.28 (%, J=7.1 Hz, 3 E)

2.54 (4, J=6.5 Hz, 2°1) 2.9% (. J=6:5 Ez, 2H) 3.82 (s, 2
Reference H) 4.15 (q, J=7.1 Bz, 2.0) 7.08 (1, J=4.8'Hz, 1.H) 7.10 -
Example 7.19 (n, 2 H) 7.3 - 7.43 G, 2 ) 6.61 -'8.59 (i, 2 H).
A0 MS ESI/APC] Dual posii 20ZLi+HI', 824lU+¥al®,

' NUR (30[# WHz, CHLOROFCE¥-d) & ppm 0.89 - 1.0 (m, 2 H)

: 1.20 - 1,29 (m, 9 ) 1.74 ~ 1.86 (5, 2H)250(s,23)365
Reference (s, 2H) 3.86- 3.96 (&, 2 1) 4.20 - 419 (w, 2'0) 6.79 -
Examp]e 5 87 (fﬂ Z }D 7 23 e 7 bs (m- A B)

A-221 NS ESI DOSA 294|.M+HJ
P 'R HER (300 HHz, CHLORUFURII 4) & pew 1,20 1,36 {m, (15 H)
2.50 (=, 21 3.64 (s, 2 1) £.14 {a, =70 Bz, 2°H) 4.48 -
Reference " 4.58 im, 1 1) 6.78"~ 6.86 lm, 2B 7.30 =7.28 (m, 2 H).
Examp|e N - NS'ES] powmi: Z941M+H]*.
A2 .
'H.HER (300 MHz, CHLOROFORY-d} & poir 0.80 = 0.97 (m, 21)
3,17 21,19 (. § R) 1.26 (¢, J=7,1 Hz, 8B} .1.30 - L 4] (m,
Reference 1.0 1.74 dt, J8.9, 4.7 Hz, 1 W) 2:42 €=, 2.0} 2.47 (dd,
Example J:11.0, 7.1 Kz, 1 H).2.70. (ag. J11.0, 64]12 1D 4.1 (q,
2293 J=T.1 Bz BH)'TUZ*’]DS(m,ZH)’?ELQ 716{m.1H)
& 720-728(m.ZHJ
i3, ES1 posi 2780+ "
'B*HYR. (300°MHz, CHLOROFORY-d). & “vpm 1.26 (t. J=7.1 Hz, 3.H)]
1.39 (d; 5.7 Rz, 3HJ 2:41 ~ 2.5¢ 1o, ZHy 284 - 2.85 tm,
Reference 2HJ374—’592(m1HJ414(qJ?le,ZH)?ﬁB-
Example 7.48 (w, 5 1) 7.50 767 (n, 4 H).
A-224
WHHR- (300 Mz, CHLOROFORN-A) & »pm 0.93 (s, 94) 1125 (5,
127.1 fz, 30 2,53 (b, J=6.5 Hz, W) 2:90°(%, J26.5 Hz, 2
Refarence 1) 3.10 (s, 21D 380 (5. 2.0) 434 (a, =T A Hz 2 H) 4.5
Examp|e (B. 2 1 7 28 =17 30 (UJ. 4 H)
A-295 HS ESIZAPCT Duai posi® SOSLIHH)‘, 3300LM+Nal*.
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[Table 18-33]
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Cormpound Structure Analytcal Data o
"H MR (300 UHz, CHLOBGFORM-d) & pem 0.29 - 0.35 (m, 2 B)
0.26 - 0.42 (i, 2 B} 1,15 (=, 3 B) 1.25 (4, J<7.1 fz, 3 1)
Reference 252(1J65Hz.2H)289(tJ65Ez.ZH)324(sz
E) 3.79 (s, 228) 414 Ga, J57.0Hz, 2°) £.51 (s 2 H) 7.28
Example S 7.3 (2, 4 1),
A-226 HS ESI/APCL Dual posi: 3050+A1',. 32800+Hal"
"H MR (300 WHz, CALOROFTRN-¢) & .pem 1.20 - 1.29.4m, 9 1),
1.40 (¢, J27.0 0z, 3 ). 2.50 (s, 2 1) 9:85 (s, 2.8) 4.01 (a,
J=7.0 Bz, 2 B) 414 Ca, J.0 Bz, 2 H) 6281 686 (n, 2 B)
Reference 7.2l - 7.27 (n, 2.H}.
Example HS ESI/APC Dus] posi: 280[M+R)’.
A-227
"H¥MR (200 HHz, CHLOROFORM-G) & ppm 0.25 - 0.41 (n, 2 H)
0:54 - 0.89 {m, 2 HY 1.15- 1.35 (m, 4 0) 2.52 (4, J=8.5 Hz;
Re SH) 2.98 (3, J=8,5 1z, 21 2.7 (s, 2'H} 2.78-(d, J=T.0
glerence Wz, 2 B) 4.12 (q; J7.1 8z, 2 B) 6.82 - 5.8 (, 2 H) 7.18 -
Example 7.24 (., 2 H):
A-228 S ESL/APCH Dagl posi: 278[HHY .
'E TR €300 iz, CHLOROFORH-dY & pem 0.80 - 0.75: {u; & H)
0,88 - 1,00 (n, ) 172 ~ 1.95 (m, 3 H) 1.95 - 2.17 {n, 4
Reference ) 272 (s, ¢ H) 3,64 (s, 2 H) 3.6 (5. 3'H) 6,96 - 7.04 (m,
Example TH) 7.19 - 7:24 (. .2 ). 4
} NS ESI/APCT Dual vosi: 274[M+H1'. 295(K+Hal’.
A-229
‘T WHE (300 )z, CHLOROFORE-)- & :vem 0.63 =071 (a, 2 H}
gg? 7. 3298 gmisz(m %1%? §t391(7 12H§) ggé % 2, % 2912“"
- 2 Sy (=¥ -
Reference (q.J?le,zﬂ)BBS—TUT(m.2El)713—? 4 (o, 2
Example
A-230 us ESI/&PC] Dual posi: 2880N+M1', 810[l+Hal®.
"I HNR (300 ¥Rz, CHLORGFORN-A). B.pem 1,75 (b, 7.1 Bz, 31
1.78 - 2.08 tn, 4 1) 2.05- 2.21 {n, 2 ) 2.5% (1, JGSHz.
2 M) 2.88 - 2.B2 fu: 1 H) 2.88 (4, J=6.5.Hz: 2°0) 9.73 (s,
Referance H) 3.91 (d, J°6:7 Tz, & ) 4.14 (g, J=7.1 Nz, 20 6.82 -
Example 6.8% {m, 2HY 7,17 7,25 (n, 2 ).
A23 S ESI/APCT Bual posi: 292_[1_1+H],’
"H MR (300 JEz, CALCROFORM-d) & ppm 1.13 - 1.58 Cm. O M)
1.80 - 208 (n, 4 H) 2.09-2.22 (o, 2 0) 2.50 (e, 2 ) 2.90
Reference = 2.98 (o, 1H) %:85 (s, 2'E) 2.90 (d, J=6.7 Hz, zH)414
n (q J57.1 Ez. 2 ) 6.80 - 8.88 {m, 28) 7.19 - 7.30 (n,
Example H).
A-232 M3 ESI/APCT Dual posi: 22G[I+H]'.
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[Table 18-34]
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Compotnd

Salt

No. Stucture Analylical Data irdormaton
"B WMR (200 ¥Hz, CELOROFCRM-d) & ppm 1.25 (t, =71 Hz, 81D '
2,52 (5. J56.5 Hz, 2.H) 2,88 (¢, J=6.5 Uz, 2 1) 4.74 1s. 2
Reference #) 4.14 (q. J=T.1 Hz, 2 H)°5.08 (s, 2-H) 6.93 (d, J=6.7 Hz,
g 2H)T.20 - 7.26 (n, 8 K) 7.30 - 7.46 (n.. 4 B).
:32”;%'3 US ESI/APCT Dual posi: SLALHH]', 336U+Hal‘.
: HS ESI/APCI Dual neza: 312[K-HT.
'E HUR (300 WHz, CHLOROFORM-A) & pew 1.25 {t; J=7: l Bzo 31D
2.52 (1. J=5.5 Bz, 2 B) 2.58 (4, J=6.5 8z, 2R 3.7 (s, 2
0 £.14 (q. J=7.1 Bz. 2 BY 5,00 (8, 20 6.88 - 5.94 {m, 2
Reference 9} 7.02 - 7.11 {m, 2°RY.7.21 - 7.26 {a, ZH) 7.85 = 7.4%3 (m,
Example F .
A234 S ESIZ4ECI Dual posi 33206+H)', 3560K+al’,
WS ESI/APC] Dual nesa: 3300H-HT.
"H-HHR. (300 HHz. CHLORUFURE‘d) § pom 1,26 (4, J=7.1 Mz, 31
" 2.53 {1, Js6:b §z, 2 1)-2.9¢ (¢, J=8.5 Bz, 2 W): T4 (s, 2
3 H)414(Q,J"TIHZ,BH)SOB(S,AH)GS’?-B_Qi(m2
Reference B) 780 - 7.28 (a, 2:0) 7:35 (s, 4 B).
Example HS. ESUAPC[ Dual pogi; 348[]14'1'1]' 370H=}al’ .
A-235 HS ESI/APEI Dual nega’- 246X~ Bl .. 382[!1*@] .
4. MR {300 YH=z, CHEORDFORM-) & pvw 1.26 (3, J=7.1 Hz, 2 H)
1,76 - 1.92 (m, LEY 1.95.- 2,10 (u, 1 ) 2.10 - 2.27 (n, 2
Reference B) 2.27 - 2.43 (n. 2 ). 2.53 (3, J=6.5 Hz, 2 K 2.39 (z,
Exermo) 1285 B2, 2 ) §:60.~ 4.00 (b, 3 B) 4.14 Ca, 7.1z, 2 B)
ample 7.1 - 783 (n, 31).
A-236 NS ESI/APC] Duald pési: 3200M+HI".
Y ONMR (300 Mz, CHLURUFOEK—d) & pom 0.93 {q, J=bib:lz, 1°R)[
0.1 (s, 1) 0.9% (=, 3 1) 1.02 (td, =84, 55Hz, 1K)
1.24 (b, 37.1 Bz, SEIJ 1237 - 1.41 (o, IH) 2.08 (d, J=14.0]
Reference Bz, 1 1) 2.14 <298 (o, 31 2.32 (dd, J=11.2, .8 82, 1 B}
Example £,08 (g, 3=7.1 2, 2 H) 707 -7.33 (o, 5B
A-237 NS EB[!APGI {inal posn B8R’
'E WIR (300 ¥z, CHLOROFCRM-d) 6 - ppm 108 (e, 271 Hz, 3D
181-193&1.1]{)195-212(m.1ﬂ)213'-226(m.
B) 2.26 - £.41 (o, 2°H) 2.55 (&, J=6.4.02, .3 H).2.91 (t,
Reference J6.4 Bz, 2 H) 3:97 ~73:98 {n, 3 W) 4.15- Ta; I 7 1 Hz, 21
Example 704 7,28 (a, L) 7.48 - 7.60 {w. 2 B).
A-238 M3 ES1/42¢1 Dual posi z 230[U+H]':
"B MR (300 ¥Hz, CBLORCFORE~d) & wen 0,05 - 0,2k (m, &/H)
0737 - 0.58 (m, 2 W) 0.74-0.95 (w, L B) 1.25 (4, J=7.1 Bz,
SHY 1.87 (q, J=6.7 0z, 21 2.52 (t, J=6.5 Bz, 2 ) 2.48
Reference (t, J26.5 1z, 2 0).8.73 (s, 2 ) 4.02 (¢, J=6.8 Hz, 2 H)
Example 4,14 (a, J=7.1 Hz, 2-H) 6.81 - 6.30 (o, 21) 7.18 - 7.5 (u,
A3 ' 2 ).
b~ K3 ESI/APCI Dual posi: 202[H+E].
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[Table 18-35]
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Compound Structure Analytical Data ifomanton
. 'E.NUR (300 HEz., CHLOROFORM~d) & pbin 0.05 - 0.20.(m, Z H}
~7 0.40 - 0:5¢ (n; 2H) 0.76 - 0.92 (m, 1 H) 1.14 - 1.34 (. §
Reference . B3 164 - 1.72 (m, 2 1) 2.50 (s, 2 1) 8.85 (s, 2 1) 4.03 {a,
Example \\‘\ 6.8 s, 2 H) 4,14 Ca, S0 Nz, 2H) 6.8 - 5.3 (o, 2 B)
A-240 d 7.22 - 7.28 (m, 2 1),
: US ESI/APCI Dusl pesi: 320LH+H]".
um
P W HER (300 ¥Ez, CHLOROFCRH-d) & ppm 1,02 - 1.86"(n, 8 1)
@ 7.43 = 2.57 (m: 4}[)?80-2340&!.611)414(01 1771 e,
Reference g 2H) 5.12 (s, 24} 7.20° - 7.48 Gn, B B3.
Example b MS ESI/APCI Dual pesi: 34SLU+HI".
A-241 !
M HNE (300 ¥Bz, CHLOROFORY-d} & pom -0.11 = 0,10 (m, 2 B)
U:34 - 0.48 (m, 2°H) 0.50 - 0.78 (m, 18).1.95 L4, J=7. Iz,
Reference 2H) 144 - 154 {n, 2 H) 2.52 (&, J<6.5 U2, Z1) 2.5 -
Example 275 (n, 2 1) 2,80 {1, J6.5 Ha, 2 ) 8,77 (s, 2 1) 4.14 (a,
A-247 JeT1 Hz, 2H) 7.1 -7.18 {w, 2H) 718--7.25 (my 2 H).
HS ESI/APCE Dual posi: ZFBLN+HI*, -298L+Hal'.
"HUE (500 HEz, CHLOBUFORH -d) & epn 0.25 - 0,41 Tar, Z H)
0.58 - 0.89 (m, 2 H)} 1.256 &, f?le,SH)l%-ng(m,
Refererce 5 ) 2.30 - 247 in, 201 2.86 (s, 2H) 373 (s. 210 3.79
Example (d, F58.8 Bz, 2 1) .15 (a, J1.1 Bz, 2 ) 6.82 - 6.98 (n, 2
ot 713 - 7.24 (. 2 1).
US ESI/APCL Dual posi: S18LH+H]".
0 MMR. (300 Bz, CHLGROFORH~d} & ppm 0,29 = 0.37 (n, 2 E)
0.47 = 8.53 (n; 2 H) 0.59 - 0.88 (m, 2}{3089—076 m. 2
Reference H) 1,24 - 1.31 (my, 4 BY 2.49 (s, 2 H) 3.74 (s, 2°H) 3.77 W,
Examgle J#7.0 Bz, 2 ) 417 Lo, d=71.1 Bz, Z'H) 680 - 6,87 (my 2 )
o 7idb < 7.28 ta, 210
0S ES][&PQ Dual posit 30414H)'.
TE BB (300 Nz, CHLURUFOEH-CU & ppm 1,20 1,81 ¢w 3 H)
2.63 - 2.58 tn, 2 B2 2.82 - 2.92 (0, 2 H) 8,75 (s, 2 B} 4.07
Relerence - £.18 (@, 2.0) B.67 (d; J=8.4 Uz, 1 W), 7.01 - 7.%5 fm, 4.3)
Exampla 7:65 = 7.7¢ (. 11 804 -8.00 (e LH)..
A245 S ESI/ARCT Dual pogic SISUREY, %41LkoHal .
15-ESI76PCT Duad nega: FLTIN-BL-.
s YKKR- €300 ¥Hz, CHLOROFORM-4) & mpni 1.21 - 1.30. (m. 3.H).
\6 24?—257(m.2H)282-392(M.ZH)376(S 21 §.07
Reference “4.20 (o, 2 B) 6.89 (de. J8.4, 0.8 Tz, 1 W) 7.6 - 7.10.
Example (0,2 0) 7.29 - 7,38 (n, 2 H) 7:71 (dd, J-8.5,%.4 Hz, 1 )
2246 8,09 (dd, J=2.4, OBHz im.
Y S ESI/APGT Dual pomit 38BIMHI*, 357 M+Yal'.
“©-< S ESI/APCI. Dual nea: 333LH-HI.
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Con&;:)ound Structure Analytical Data o
'H HMR (300 MNE=, CHLOROFORM-d) & ppm 1.38 - 1.28 {m, 2 H)
48 - 258 Giy 2H) 2.85- 2.04 (u, 2H) 378 (s, 2 D) 4.0
Reference - £.22 (o, 2 H) €95 (d, Js8.L Bz, 1 H) 7.19 - 7.79 fn, 2 1)
. 755 - 7.89 (n, £ H) 7.76 (dd, J=8.4, 7.5 0z, 1 W) 812 (4,
Example J=2.5 iz, 1 B,
A-247 NS, ESI/APCT Duml posi: $B0LH+H]', $910H+¥al®,
'H -HR. (300" WHz, CRLOROFCRE~d) & pem 1.20 - 1.48.(n, 3 })
236 (s, 3 H) 249 - 2.57 (a, ZH} zs i, J= A H 2 1)
$276 (2, 2 H) 4.08 - 4.19 {n, 2 F)} 6.80 - 6295 {m, 5 ) 6.97-
Raference - 7,05 (u, 1 B) 7.20 - .93 (, 1 ) 7,68 -Gdd, J=8.5, 2.5
Example Hz, 1 B 8.12 (dd, J=2.5, 0,5 Bz, 1 H?
A-248 U3 ESI/4PCI Dua) posi: SIBONFH]'. 387[N+lal’.
WS ESI7APCT Dusl neea: 31304-RHI".
"W HMR (300 NHz., CHLOROFORM-) 6 pwn 1.13 - 1.92 (0. 3 )
248 - 2.57 (e, ZH) 2.83 - 2.93 (m, 2 1) 377 (g, 3 Y 4.07
=418 (m, 2 M) 6.79 - 7,00 (o, 4 H) 738 - 740 (, 1 )
Reference 7.87 - 7.75 (o, 1-0) 2.12 (dd, J=2.5, 0.6.Mz, 1.5)..
Example US ES1/ARCI Dual posi: 3380HeH]', $4108+Kal',
A-249 NS E1/EPCL Dus) nesa: SLTLN-H].
"H_HR (300 UHz, CHLOEOFORA-d) & ppm 1.2 - 1.31 (n, 8 1)
2.9% (a; 3 H) 2:54 (t, J=6.5 Hz, 2 B) 2.91 (¢, J<8.5 Kz, 2
Reference ) 3.78 (s, 2.5 4.1 (g, J7.1 Hz, 2°) 6.7 ~ 6.8¢ {(m, 2
Exam ) 6.88 - 7.00(n, $ K} 7.20 (b, J=7.9 fle, 1 H) 7.28 - 7.61
pie (m: 203,
A-250 KS ESI/APCI Dt posi = SL4LHHAT'. 336LU+al".
S, ES17APCT Dual nesa: Z140H-7T".
' IR (300 ¥z, CHLOROFORH-d) 5 pem 1.96 04, J=7.1 Xz, 3H)
P54 (t; (J-B .5 Bz, 2 B z)sé (; 128, 5132, 2 Hg 3.79 (s, 2
§) £.15 (a0, J<T.1 Bz, % B) 5:62 - 6.72 {n, 1 H) 8,73 - 692
Reference (m, 2 B 6.93 = 7.08 (m,. 200 7.18 Z7.36 (s, 36},
Example KS E31/4PCT Doal post : S1ELWHI, SH0DEHD'.
A-251 WS ESIZAPCT Dual maga: ¥160H-H]""
", NUR (360 Wiz, CHLORORORK-G): & .ppm 1.20 - 131 {m, 3H).
2.56 {1, J=6.5 Bz, 2.1)"5.94 (4, J26.5 Bz, 2 HY-.3.90 (5,2
1407 - £.22 (m, 2.0 .6.87 - 7.11 (&, 4 §) 7.17 - 7.3% G,
Reference 2 H) 8.82 (4, J=b. BHz. 1H).
Example M3 ESI/8PCY Dual posi® S1O0MHT', S41EM+Wa1".
A-252 MS.ESI/APCY Dual nidea: 317[0M-AT .
T NR (300°YHz, CHLOROFCRE=d) & pew 1.13 - 1.33 (o, 3 H)
2.3% (s, 3R) .46 - 2.82 (o, 2 1) .94 (t. Je5.6 Hz, 2 1)
5.90 (s, 2H) £.06 ~4.21 (, 2 1) 6.78 - 7.00 (n, 2 1) 7.10
Reference - 7.18 (w, 2 B} 7.13° = 7.30 (o, 2 H) £.22 {dd, J=2.6. 0.9
Example Hz, 1
A253 NS ESI/APET Dial posi: : B1G[NET", 337 [Usa]".
M3 ESI/APCE Dual néga: SLALK-ET.
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Salt

Con&ﬂfund Structure Analytical Data informaton
"M HUE. (300 WAz, CHLOROFORM=A) & yom 1.26 (t, J=7.1 Hz, 3 B)
250 (1, J=6.4 Hz, 2.H) 2.86 (¢, J=6.4 8z, 2.1) 2.7 (s, 2
Reference ) 4.1% (g, J=7.1 8z, 2 M) 6.94 (4, J=8.1 Bz, T H) 7.90 -
Exarmn 7:44 (m, 2H) 744 < 7.59 (o, 3 1) 857 (d, JSL.T Bz, 1 1),
xampie IS BSI/APET Dual pomi: 3610M+H]".
A-254
T TR (300 Mz, CHLCROFCRY—~) & pem 1,25 (x, J57.1 He, 3H)
161 = 1,77 (o, 1HY 176 - 1.93 (o, 1) 2.07°- 2.54 (m, 2
H). 2,37 - 2.49 (m, 2 ). 2.52 (+, J=6.5 Bz, 27 H) 2.88 (¢,
Reference JE 5 He, 2B 372 (s, 2H) 4.18 (ar J71 Wz, 2 1) 4.52 -
Example 4.72 (n, 1 0) 6:69 —'6.83 (n, 2 A) 7.36 7228 (m, 2 E).
4255 MS ESI/APCI Dual posi: £780U+HI, $00[M+Hal'.

"B ¥HR (300 ’HHz. CHLDRBFORH"d) S pem 1.27 (¢, )=T.1Hz, 3 1)
£.08 (5, 31 2.07 (s, ¥0) 2.86 (1, J=6.5 F=,. 2'K) 2.95 (1,
17 -

=65 He, 3)370(s,2Hj415(q, JT Az, 2 ) T

Reference 7.41 {m, 4 H) 788 (¢, 1D,
Example {4S ESIZARCI Dual wosi: S02[HFR]’, 52400¥e} .
A-255 " |5 ESI/APC] Dual nega:-30Q[IN-EI, 338fM+CIT.
"I KWR- (300 XHz, CHLOROFORY=) & pem 0.70 - 0.82 (m, 4 B)
1.25 (e J=0.1 Hz, 3.R) 2:52 (b, J=8.5 Uz, 2H). 2.82 (t,
' Reference 36.5 iz, 2 B) 3.64 - 3,78 (w, 3 B) 4.14 (¢, J=7.1 Rz, 2 1)
R 69r-?03(m,21{)726—7?5(111,2}5[)
: Aaénpe M3 ESIZAPCI Tual pesi: 264LU+HI', 238[H+Mal’.
-257 M5 ESI/APCI Dual nesa: 26304-TI.
H YIR (300 ¥Hz, CHLORGFORY-d) & .xipm 1.18 - 1.33 {n, 3 1)
Bi Gy, J=6.5 Wz, 2 H) 2.61 (t, [=8.5 Kz, 2°H) 4.7 (s, 2
‘ )435(q‘J-71sza)sss-msz45)720—73
. Reference {n, 4 I, .
 Example NS ESI/APC] Dual posi: -SBADMHT', 358[M¥al'.
© A-258 NS ESLAPC] Dual hegd: 33208-A1".
' NMR (200 WHz, CHLOROFORE-d) & pem C.44 - 0.55 (o, 2 1)
050 = 0,69 (o, 2 HY 0,69 - 0.77 {u, 2 K) 0.86 - 0.99 (s, 2
Hy 1. %7 {, 51—7 ]_H?. 323))1 88 (*Et 1585, 5.4 Hz, 1 I
Reference 243 (=, 2H) 3,78 e, 2 W) 4.18 (q; J=F.1 Uz, 20 8.9 -
Example 7,05 (i, 2 6) 7.12 -7.22 (o, 3 H).
3 ESTAMPG] Dual posi: 2TA[NHY.
A-258 {
THWKR. 6300 Wiz, CHLOROFORM=d) & pow 0.28 - 0.38 (n, 2. H)
057 - 6.89 (n. 2 M) 1.17 - 1.3 (o, 1 ) 1.71 - 1.9¢ (m, 2
E) 1.95 - 2.16 €n, 4 #) 2.92 &5, 2 ) 362 {5, 2.1) 2.58 (s,
Raferenca 3H) 8.75 - 3.80 (m, 2H) 5.81 - 6.87 (m, 2B 7.81 - 7.26
Example Ge, 2 H). L .
A-260 S ESI/APCI Dual posi: 304NN .
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Compouﬁd

Salt

Na Structure Analytical Daia information
"H. MR, (300 W=, CRLOROFORU-AY & e 1.2 (1. 3=7.1 Bz, 3 1)
2231 (s, 2 1) .56 (4, J=6.5 Bz, £ 3) 2.95 (1, J=6.5 Hz, 2
Reference ﬁ% 3 ?g %: ZH(] 195 @, JF.1He, 20) 7.82 - 7.58 (w, §
| E:ag"sﬁ'e (NS EST/EPET Dua posit S88LHENY, S100M+Hal'.
i NUR (300 Wiz, CELOBOFORE-d) 5- penm. 1.25 (1, 357.1 Hz, 38
2,08 (aquin, J=7 -8, Mz, 2°H). 2.53 {t, J=6.5 Ez, 2 H) 2.8
, 2.98 (5, 6 M) 2.78°(s, 20 .A.14 (g, -71;12.211)704—
i Reference 7:10 (my T 8) 7.14 = 7220 (m, 2 H).
Example NS ESI/APC] Dual posis 2AB[N+H]*, 270[M+Ha]".
A-262
"H ¥HR. (300 JHz, CHLOROFCRU-d) & %om 1.25 (£, J=7.1 Wz, 3 B)
2.54 (t, J=B:5 fz, 2 )29 (t, J65H2,28)393(s 2
03 404 (d, 3710z, 2 W 708 - 7.35 (. 2.8 T.4% (04,
Reference JE5.4, 0.5 Hz, TH) 7.75 =798 (n. 1 W) 7.8% (4, J=2.4 Bz,
Example | 11y,
A-253 S ESI/APGT Dual mosi: 2G4LN+HD',. 2860N+Hal".
"Il NME, (300. 9z, SULOROFORN-d) & vem 1.25 (¢, J=7.1.0z, ¢.1)
149 ~ 171 (o, 2 1) 171 - 1.99 (n, 6§ B) %52 (&, J=6.5 fz,
Refarence P H) .89 (¢, J=5:5 Hz, 2 B). 3,72 (5, 2H) 4.13 Ta, 7.1
iz, 2 H) .86 - 4,30 (o, 1°H) 6.74 - 6.89 (i, 2H) 7.14 -
Example 7.24 {m, 2.
A264 NS ESI/APCI Dual wosi: 202LN+HI .
I MVR (300 WH2, CHLOROFORM-d) & veg 1.7 —1.97 (o, 9 1)
1.5 — 1.94 (m, 81 2.80 (<, 2 H) 3.84 (s, 20D 4.74 (4.
Hlﬂz 27) 468 -4:80 (o, 1 D) 8.7 - 6.84 (u, 2 )
Reference 718 - 7.7 (o, 2°H).
Example - ![S'ESI/APCI Dug] posi QZQ[M*H]':
A-265
"H R (300 Hilz. CHLOROFOEN-d} & ppm I.19 - 1.5 (@, 8 B
245 - 2.58 (b, 5 ) 2.88~ 2.95 (n, 24 8.78 (e, 2 H) 4.08
<422 (n, 2 H) 6.90 - 6798 (m, 2 03 T.07 - 7213 Gi, 1 I
Reference 1!11{) - 0.28 {w, VE) 737~ 1.3 (n, 2 ) §:20 (d, J=2.8 He,
Eﬁ;“ége NS ESI/APCT Dual posi S15(4+10'.
A Y ¥UR-(300 Mz, CHLOROFURN-d) & wpw 1.2 (t. 3-7.1 Hz, §8)
\(/H- 2kk - 256 (o, 2H) 2,81 - 2,91 {n, 2 W) %75 {ss 2 1) 4,14
M (q, J:7.1 0z, 2 1) 8,81 - 6.97 (m, 1) 7.30 - 7.25 (u, 4 H)
Reference ) 767 ~ 7.75 (o, 1 ) $.05 (dd, JE2.5, 0.6 Bz, 1 K3,
Example 3 S ESL/APCI Dual posi: SLG[0N+HY, 34100+Nal’.
A-267 k@
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C°“r‘f§”“d Structure Analytical Data o
PO ‘H MR (300 WHz, CHLORCFORM-d) & pom 1.18 - 1.33 (a. 3 )
U 218 (s, 3 0) 2.4 ~ 2.55 Go, 2B} 2.8% ©.2.93 {6, 2 1) .74
Reference (s, 2 W) 4,143, J=7.1Fz, 2 B) 6.81 (dd; J=8.5, 0.7 Hz, 1
_ B 6.98-7.57 G, 18377.08 - 7.30 (n, 8 1) 7.67 (dd,
Example 4 8.5, 2.5 iz, 1 B) 8,08 (dd, J=2.5, 0.7 Hz, 1.0},
A-268 S ESIZAPGL Dual posi: S15LM+HI', 387(i+Hal".
'H N (300 UHz, GHLOROECRE—D © wpw 117 (s, 6.0 1.23 [t,
J=7.1 8z, 3H) 2035 (s, 3HY 2.63 (s, 2 1) 398 (s, 2 )
£11 ta, S0 Nz 2 H) 6,84 (d, 9=805 Wz, 1 E) 6.96 - 7.08
Reference (, 2.0 7.12 - 7.23 (n, 2 K) 7.56 (dd, J=8.5, 2.4 Hz, 1 I
Example .08 {d, 224Kz 1 H).
A-260 KS ESIZAPCI Dill posi: 330,
— "B HMR (3007HHz, CHLOROFORN—A) & e 0.58 - 0.84 (x. ¢ H)
Y 111-134(m.5H)235(s.EHJZGQ(U 21 8.75 (s, 2
% B 4.0f Ta, J=8.9 Hz, 200) 6.85 (4, J=8.4 Bz, 1 1) 6.97 -
Reference : _ 705 (o 20 7715 - 7. 22 {m. 2 ) 7.69 (44, J=8.4, 2.4 Hz.
Example 7 1 M) 8,09 (4, J=2.4 Hz,
A-Z70 s ) WS ES/APCT Deal pési 34-1[H+H1".
L :
N TN UE: (300.4Hz, CHLOROFORM=) & %pm 1.25 (%, J=1.1 Hz, 3 H)
" 179"200(mE4H)225-§5§(m.5gﬂ)288(3ZH))374
i;ﬂ (s, 2 1) 4.15 (q, J=7.1 Hz, 2 H) 6:84 {d, J=8.4 Hz, 1 B
Reference Y §.98 - 7.05 G, 2H)-715 - 7.23 (n, 2'H) 7T-66 (dd, Joh.4,
Exampla ‘ 2.5Hz, 1 H) 8:08 {d, J52.5 Hz, 1 B).
A211 ¥S ESI/APCI Dual posi: 355[H+I]'.
YNNR (300 WMz, CHLOROFORN-D) & pp 0,30 < 0.32 (n, 2 0)
.58 - 0.6 (m, 2 0y 0.84 < 0.92 (n, 2 1):1.27 G, J=7.1 Hzu
3H) 125 - 1,34 (o, 3 ). 2.78 (s, 3-) 5.7 (4, JJOHz %
Reference B 3.80 (e, 23 A.11 (g, J=7.1 82, 2 1) 8.33°= 691 (n, 2
Example H3°7.22 - 7.29 (m, 2:E).
A272 XS EST/APCI Dual posi: 3040M+RT .
TR (500, MHz, CHLOROFORK-d) 6 opm 1.75 ~ 1.95 Gu, 2 1) .
1.96 - 2,18 (m, 4 B) 2.3 (s, 3 0) 2.72 (s, 20) 8.84 (s, 2
1) 3.68 (s, 3°H) 6.84 (d, J=8.5 Bz, 1.1} 6.97 - 7.04 (m, 2
Reference BY 7.14 - 7.2] (w, ZH) .89 (dd. J=¢.5, ZEEle)811
Example d, J=2.6 ¥z, 1 1),
AD73 1S, EST/APEY Dual pomii BMILNHIT .
THNIR (2007)Az, GELOEOFORN-d) & pom 1.07 - 1,50 Gy 9 1)
2.53 (5. 2 ) .67~ 4.08 (u, 2H) £,15 (4, J7.1 Bz, 2 )
|25 (s, 1H) 7.38.- 747 (n, 3H) 7.80 - 7.97 (u, 2 B3
Reference S ESI/APGI Dual posi: S190M+H]*, 341(M+¥a)'.
Example
ATT4
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[Table 18-40]
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Corr;‘l%ound Structure Analytical Data o
iy "0 MR (300 Wiz, GALOROFORA- d) 5 ppo 1.15 - 1.52 (G, 3 0)
‘iﬂ ?46 Z 358 (G, _Z)H‘ 293 - 9% (2, 5 0) 2.77 (s, Z(H) i, L)&
a, =71 Bz, 2 0) B.89 —'8.97 (m, 2 1) 5.98 - 7.22 (v, 4 8
Roferertce 77 - 780 (o, 3B
;‘\agpe . S ESI/APCT Dual posi: ‘S1SIN+HY'; 2400ital'.
275 ( 5: S -ESI/APCE Dual nesa 216[K-BT .
Ny " ViR (300 Wiz, CAGOROFCRE-d)- & som 1.26 (v, J=7.1 Hz, S 1)
\’[”/H 9.54 (s, 8 1) 247 257 Ca, 2 1) 2.88 - 4.8% (m, 2 B) 8.6
S (s,3}1)414(q,H1Hz.aH)s?e—ssztm,aﬂ)?m
Reference ?Ug(m1H)711—719(mIH)Tzl-TZB(m. ]
Exarmple WS ESI/APCT Diidl pomi: SIATHHHY, 336(KsHal'.
A-2T6 NS ESI/APCL Dual tesa: 3520U-HT .
"E MMR (300 UHZ, CBLOROFORN-4) & wpm 1.28 - 1.31 (m. 3.4)
2,52 (1, J=6.4 Fz. 2.H)-3.83 ~ 2.98 (n, 2 1) 3.77 (s, 2 1)
414(q 3271 Bz, 20680 (d, J=8.4 82, 1 H) .95 - 7.67
Reference (m, 1) 7.10.- 7.2 (o, 2.0) 7.27 - 7.35 (n, 1-1) 7.67 -
Exampla 7.75 (s, 1) §.02 (44, 4=2.5, 0.6 Ho, 1 )
A2T7 NS ESIZAPCI Dual pomi: 23B[MH)', 257 [i+Hal'.
7l WNR. (300 MMz, CHLOROFORX-1) 6 pew 1.20 - 1.30 (u, 3 3)
2,47 - 2,57 (n, 20294~ 2.93 (o, 2.H) 378 (s, 2 1) 4.15
Reference (a, =700z, 2B).6.58 - 6.97 (m, 1) 7,28 - 7.36 (m, 1 1)
7:37 - 7.56 (i, S0 7:76 (dd, J=8.4, 2.5 Hz, 1 B) 8.1% (dd,
Example J=2.5. 0.6 Bz, 1T , )
A-Z78 3 ESI/APCI Bual wosi® 3880H+HI'. 29100+Ha)*.
W.HHR (300 Wiz, CELOROFORE-A) & pen 1.26 (1 T Bz, 3H)
247 - 2.5 (w, 2°B}-2.85 = 2.9 (a, 3.0 3:74°-.3.80 (a, &
B) 4.15 (g, 371z, 2 H) 6.52 - 6.60 &, 2.H) §.64 (ddd;
Reference 38324 1.0Hz, 19)8.93 - 7.03 (o, 20) 7.16 - 7.52
Example (a,.3 1.
A.279 S ESI/ARCL Dual wosi: 2300H+HY, S62DH+ial”.
NS ESI/ARC Dual nesa i 2280H-HT .
"R WMR (300 MRz, CHLOROFORM={)- & pem 1.20 - 1.31 (o, 3 H)
255G, J6.4 He 2 ) 2294 - 2,98 (w, 200 3.9 (5, 2 B)
£.08 - £.25 (n, 2 ) 886 - 6,95 (m, 11 7.00 - 7.32 (u, &
Refetence g)(]g ?2 - 1. 44 (m. 1 H) B 74 (dd 1= 8 4 2 3 H 1 H) 8.06 -
Example IS ESI/AP;:I D'ual posi; 38ECHAHT , ACT[l+Hal’ .
A-280 : -
'E_HMR - (300 Mz, CELOROFORN-d} & .pm 1.20 - 1.8l (o, 5.1
2.48 - 2.52 (m; 2.0) 2.02 (&, J=6.5 lz: 2 ) 2.81 (s, 2 HY.
195+ 4.24 (s 2H)6.78 2 6.3 (m, £ ) 7.00 - 7.15 (2
Reference 57,30 - 7.48 (o, 8 B) 8.02 @, J3.1 o, 1),
Example US ESL/EPCI Dual posi:-319[N+H]', 341[N+¥al'.
A81
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Compound

Salt

No. Structure Analytical Data information
"H.WMR (300 MHz, CHLOROFORN-d): & »om 1.26 (t, J=7.1 Bz, 3 )
2)54 (.,(Js B0z 2 B z)gz (t, 6.5 A2 210 3.81 (s, 2
B) 4.15 (a; 7.1 Bz, 2 H) 6,73 - 6.92'(m, 1 1 7.00 - 7.18
Reference (o, 31 7.31 ~ 747 (n, 2 H5-7.56 - 7.70 (o, 1 ) 8.12 (dd.
Exarmple J=2.8, 0.8 8z, L ). . ‘
A282 S ESI/APCL Dual posit §E5THRY .. 357 [U+Hal".
M5 ESI/APC] Dual nesas $33[H-EQ™
'HWHR (200 Wz, CHLOROFORY~d) & pem 1.10 --1.32 (n, 3 H)
540 - 2.8 (o 2ID2.77 - 2.96 (m, 2B) 2.8 (s, 2 ) 4.02
- 4.21 (6, 2 £) 8,81 (dd, J=B.1, 1.2 8z, L HY .88 - 7.14
Reference (n. & B} 7.16 ~7.24 (o, 1 'E) 7.40 (dd, J=7.5, 1:9 Ha, 1 ).
Example NS ESIZAPC] Dnal posl: -3180M+H1". 340NN1".
A-283
O 'l MR- £300 ‘Wz, CHLOROFORK-d) & pm 1.25 (, J=7.1 Hz, 3T
y 2,52 (£, J96.37Hz, W) 2,88 (£, J<6.3 Hz, 2.01) 8.78 (s, 2
W) 4,14 Ca, J=7.1 Bz, 2 ) 4.34 (a. J=8:1 Bz, 2 H) 6.80 -
Reference 6.95 (my 2 W) 717 =136 (mr 2 8.
Exa;gr:e WS ESI/APCI Dual posi: 206[H+HI'.
A ' F
OJZF
O ‘B NN {300+ ¥z, CHLOROFORY=d) &-opn 1.26 (t, J=Tu1 dz, 3 n
i 7.52 (i, Jau{zzmz.s?(tJsﬁ.szHJs?s(s,
Referance ' 1) 4.15 {q. J=T.1 Hz, 2 B) 4.40 (q. J=8.2.0z, Z.H) 6.9¢ -
Example : 7.05 (b, 2 1) 7.13 (dd 1318, 1.7 Bz 1 ).
P & NS EST/APST Dusl pesi: S24CH+HT .
A-285 ‘ .
L
b 0 NHR (300 JHz, CHLOROFORK=d3: & ppit 1.21 - 1.35 (a, 9 A).
T 250 (s, 2 1) 3.8 {s, 2°W) .19 (q, Jo7ol Hzs 2°B) 8.98 (s,
, 111_)__’{_29-?37(51.1H)739-748(m K 7.80 - 7.89
Reference . o, 2 1),
Example P (S, ES1742C1 Duial posit 3020HRR)', 294 [U+Na]".
A-288 H/JD WS ES1/ARCT Dual nézas S0GLA-EY . R8DHEIT.
s "H MR- (200 YAz, CHLORGFORK-d) & ppm 1.18 - 1.82-(m 97H)
T 4,50 e, 2 1) 4,07 <.4,33 (a, 4 WY 7.90 - 735 (n, 1 ) 7.37
. - 7.45 (n, 3 H) 7.87°(dd, J=8.3, 1.3.Hz, ZH).
Referance )\ MS ESI/APCE Dual posii 2180MHI", S41TH+Na]'.
Example s,
5287 il
"y "B MR {306 Bz, CHLOROFORM-¢) & ppm 1.18 - 1,35 (o, 9 1)
: 2.57 (s, 2 ) 3.78-~8.81 {a, 2 1) 4.15 (a, J57.1 Kz, 2 B
A 7.38 < 7.5 (h, 3.0 7.80 (s, 1 M) 7.97-°6.10 (m, 2 W),
Reference - \‘ WIS ESI/APCI Dua) posi - 303(K+H]*. 325[i+la)’.
Example 7 i
A-288 0
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C ad . "
o Struciure Analytical Data o on
THIR (300 iz, (‘HLDROF'CIR!{—d) & pom 0.59. - .74 (o, 2°HD
USG-lUZ(m Z2B) 1.5 {1, JYBHz, 3H)180-201 (m,
Reference 1B 2.51 (4, JBEHz 2H) 2.88 {4, J=6.5Hz, 2 H) 3.74
(s, ZH)414 (a3 =70z, 21D 684(;1 J=8A Hz, 1 H)
Example 658—7040:1.3H)?U4—?12(m,2ﬂ)?66(ddJ84
A-288 2.3¥82. 11 8:10 (d.. J=2.8 He. R
s U3 ESI/APCI Dual posi: 3:4-1_E]1_+=H]' 363[)1+Na]‘.
. 15 ESI/APCT Dual nega: 3390M-H1.
' HHR E’SGU WHz, CHLDBOFORE-d) & ppm 1.26 (3, J=T.1 =z, 3 B)
2.7 (s, 31 2,83 (¢, J96.5 Hz, ZH)ZQZH i85 Bz, 2
S B) 5.80 (s, 2°W) £.35 (q, J=7.1 B2, 216,73 ~ 6.8¢ (o, 1
Reference H)?03-709(111,211)730-736&::.2]{)745 7.54 (m,
Example LH) 7.96 - 8.05 (n, 1 1). o
A-200 = S ES1/4PCI Tual -posi: 31_5[1('-*-]{]"! 33700+ Had" .
NS EST/APCT Dual nega: 31300-U].
'ENME (5300 NEz, CHEOROFORM-d)- & “ppp 1.27 ft. J=7.1 Hz, 2 H)
3.55 (1. J=8,5 Hz, 2.H) 2,98 (4, J=B:5 Wz, 2°H) 3.83 s, Z
D 4.15 (4. J‘71Hz 2 1) 6.96.- 7.03, (m.lHJ 7.06 -7.14
Reference (n, 20 7.55 - 743 (n, 2°H) 7.84 - TB?(&IH)’S&-U'
Example 8.47 {m, 11,
A-291 US ES[/APCI Dual -})dsi-2~36,9]:)1+}{]', 3910)+Nal’
U3 ES[AAPC] Dual nega: 3670M-HT, 403[M+C1T-.
"I NME. (300 MHz, CHLOROFORM-d) &..ppi 1,18 —.1.8% (n, 9 )
%{_L]? ésiGZ(H) 3 E’)ﬁ’ gséaz H?F 309% (sl, g)H) 4,14 (q, J=7.0 [-]z).
I s. 1 n, 783~ 740 (o, 2 I
Reference 772 - 7.79 tmy 20y
Example 1S ESI/APET Dual posiz SLEUNL]', 328{N+Ha]’.
A-292
‘B NNR (300.KHz, CRLOROFORN=dY 6 pom 1.20 - 1.33 (n, 8.1
.50 (=, 2 1) 378 (5, 2.0) 3,82 (s, 3 ) 4,14 (a, 129.1 Bz,
W) 6.27 (s, 11'1')733 7.8 Cm, 5 H).
Reference ¥3-ESI/APEI Dual posit S16[N+AYY, 3380N4HAT",
Example
A-293
N 'H MR (2007 MHz, CHLORDEORN ~d)- & ppm 1.16 - 134 (m 9 H)
223(3,3R)250(s,2B)381(5.31{)4-]5((1, -?IHz,
M 2 HY 7.36 - 7.48(n, 3 BY 7.84 - .08 (n, 2 H).
Reference ‘ . US TSI7APCT Dual bosi SLF0NEI. 3390K+a) .
Example ‘/,,
A-204 b
NN '3 MIR (300°MEz, CHLOROFORM-d) & ppm 0.26— 041 (n,.3"H)
. 0.57 - 0.75 (a, 2) 117 (s, 6 43120 - 1.6 (u, £ W 2.6%
5 (s.BH)3?1(s.3HJ37B(d J=G:8 0z, 2B} £,12 (q,
Reference : \ J1.1 Bz, 2 ) B8 - 6.87 (o, $H) 717 - 7.2 (o, 2 ).
Example O US ESI/APC] Dual posi® 306LE+II,
A-295
(P
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[Table 18-43]

N I
GU";‘J%?“M Structure Anaiytical Data 5in,u§ﬁ§ﬁon
'K WMR (200 ¥Rz, CHLOROFORM-dY & meny 0.46 - 05670, 2 H) |
0,58 - 0.76 .(a, 2 ®) 1.27 (¢, J=7.1Hz, 3 H) 2.3 (=, 3 1)
Reference 2.48 (s, 21) 3.73 (s, 2 ') £.17 (q, JS7.0 Hz, 2:B) 6.52 (d,
3504 2, 1 1) 6.95 7,08 (g, 2 BY 7.18 - 728 (@, 2 1)
Example 7.63 (dd, J=8.4, 2.5 Bz, 1 M) 8,08 (d. J=2.5.Hz, L. 1),
A-296 kS ESIZAPCT Dual pesi: S410NFHIT.
" ¥R (300 MHz, CHLOROFCRU=d). & ppm 1:20 (s, 6% 124 (4,
J71.1 Nz, 3 ) 2:63:(s, 2 B) 3.77 (s 2°H) £.18 (q, J7.1
Bz, 2 H) 7.23 - ?aB(m 20 744 - 748 0n, 1 H).
Reference IS, ESI/APCT Dual posit 3b4[HeE]',
Example ]
A-297 o % 5
3
"H MR (300.UHz, CHLOROFORY-d} & ppin 1.26 (3, J=7.1 Bz, 3 §)
2.36 (s, SHY %52 (t, J=6.5 Hz; 2 1) zastt,Jasu.z
B) 5.73 (=, 2H) 613 (q, J=7.1 Bz, 2 H) 5.0l (s, 2H) 6.8
Referenca - 5.9 (n. 2H) T.16.- 7.24 (5. 4 1) 7320 ~ 7.35 (m, 2 ).
Example | NS ESI/APCI Dual posi - 82804+H) .. 250[K+Ha]’,
A-298 IS ES1/8PCI Dual nesax §2800-1".
P ' MUY (300 MHz, CHLOROFORU=d)- & opm 1.25 (t, Jo7.1 Kz, 3 )
v d 2,82 (t, J56.6 Bz, 2} 2,89 (b, J<6:5 Hz, 2 Y .74 is, 2
Reference M) 4,14 (a, J57.1Hzi. 2 8) 5.03 (s, 2 H) £.83 - 6.65 (o, 2
H)?ZZ 7.26(w, 2 8) 7.28 - 7.32 (m. 33)742-745(.:;
Example : o .
A-298 >y us ESI/ZAPCT Dial pési: S48{H+HI', 3FO[M+Nal'.
{ e S ESI/APGE Dual nesa: 346[!-(-]{} 3%2[H+GLT.
L MR (800 WAz, CHLOEOFORN-A) & ppm 0.96 - 1.%4 (m, 8.H)
AP S NPt 16~ 1.65 o, 1'H) 1267 -~ 1.78 Gu; 21) 1.80 ~1.9% (m, 2
H 1Y 2.36 - 2.54 o, TH)-2.90 by J56:8 Hz, 2 H) 4014 (g,
Reference ) J=7.0 Hz, 2 H.
Exarmple ' o ' IS ESI/APCI Dial wogl: ZOOLN+H]'.
A-300 ‘
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Corr&%ciund Structure Analytical Data o o
I WUE (300 ¥Hz, CHLORCFORN~1) & ppm 1.28 (i, J=7:1 Bz, 3 1)
232(9, 3H) 240 (s, 8°B) 2.49 - 2,56 (m, 2 H} 2.84 - 290
| Reference (o 2 313 (e, 2415 o, 71 Y, 2B) .05 (s, 700
Example 6.92 (d, J8.2 Wz, 1 H) 7.18 (dd, J=8.2, 22 Bz, 11) 7.2
4301 (d, J=2.2 Bz, 1), .
™ L& ESI/APC] Dual posit 367 H+H]" . 389|.lf+HaJ"=.
IS ESI/APCI Dual nesa: $B5 -1
LR (300.1Hz, CHLOROFORY-4) & ppm 0.27 - 041 (m, Z'H)
0.54 - 0.88 (n, 2 B) L.46 - 1,33 (b, 4§19 224 (s, $1) 244
Reference ~2.58 tm, 21) 2,88 - 2.97 (m, 2H) .70 (s. 2 1) 3,80 (d,
Example J2B.7 Bz, 2 B) 4.13%Cq,  J=7.1 Hz, 20} 879 {dv J=8.1'Hz, 1
A-302 0} 6.98 - 7.13 {(a, 2°H).
M8 ESI/APCI Dual posi: 2921N+H)'.
) T'H MMR €300 HHz, CHLOROFORM-~d) &+ pem 1.26 (4, J=7.1 e, i
Q 2.52 (1, J=6.% Hz, 2°H) -2.87 (t, J=6.3'Hz, 27H) $.78 (s, &
Reference ) ! A) 4,15 1{q. T"Fle.ZH)74U-74?(m 10 7.53%-7.50
Example /\o TR =y (m, 1H) 8.81 (d, J=5:3 Bz, 1 H).
A-303 ' H | HS ESIZAPCE Dual posi: 2870H+HI".
Br
"B MR (300 ¥Hz, CHLOROFORN-dJ & ppm 1.22 ~ i.32. Cm, 3HJ
254 {t, J=8.5 Bz, 2B} 2.92 (¢, J=6.5fz, 2 H) .99 (s, 2
| Reference ) 4.08 - 4.21 (m, 2°H) 7.2% - 7.20 (o, 1T.H) 7077 (44,
- Example I=8.%; 2.2 He; 1 H) 861 (4, J=2.3 Hz, 1H).
A0 US ESI/APCI Duil posis- 287LIEL",
'H MR (300 ¥Hz, CHLOROFORH-d) & ppo, 1:16 ~ 2.00 (m, 13.H)
552 (s, 2H) 405 --4.98 (o, Z2H) 7210 (d, J=8.4Fz, 2 )
: Reference 783 (d, J8.4 Mz, 2D,
i Example NS ESE/APCL Dual posi: 388[H+HI'.
A-305
'B.YMR (8O0 MHz, GHLORORORK-d)- & ppm 1.67 ~ 1. 81 T, 41
.8~ 1.90 (h. oI 200, - 2.17 (i, 2 0D 3:65 (8, 2 0 .74
Reference (s 3 BY 7.30 - 7.35 Cn, '1.B) 7.38 - 7.45 {m, 4 B) 7.51 -
Example 760 i, 4H),
308 AS ESI posiz S10L+H1%
. 'H KMR {309 UHz, CHLORDEQRM-d: &-bes 0.30 =-0.3¢ .fn, 2 1)
(l) 0.59 - 0,88 (w, 2 W)-1;15 tdy J=6:4 Az, 3HJ119-135(m,
Reference N i 155?33-255(m.2}{)308-321(m,lH)SG‘?(s 20
Example =N 3.65 - 3.92 (u, 2H)378(d =100z, 28)76.82 - 5.89 (.
e vl 2'%) 7.18 - 7.25 (o, 2
/W U5 TS1/APCT T oot ¢ LY
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Compound

Salt

No. Structure Analytical Data information
"HNMR (600 JHz. CHLORCFORM-4) & ppui 1.21 (t, J=F.27Hz, 3 H)
1.0 - 2.13 (n, £ 1).2.41 - 2,49 (o, 20 2.63 45, 2 B) £.21
Refarence (q, J=F.2 8z, 2 1) 7,30 -~ 7.36 (n, 1 £) 7.39 - 7.46 (n, 4 H)
Example 7.52 - 7.60 (m, £ H).
A-308 S ESI pomiz 210LK+)",
' MHR, (300 Wiz, CHLOROFORY~A): & pon 1.19 ~1.38 (m, 5 H)
) N 3.40 (g, J=7.1 Hz, 1 B).3.69 (4, J=12.9'8z, 1'H) 3.79 - 2.87
“ | (o, 19) 431 (q, J=7.1 Uz, 2H) 700 (d, J=6.7 iz, 1 1)
Reference | i~y A Wi 708-714(01,2HJ74U{d,JS?Hz.?HJ'I83-793(m,
Example ' 1 840 - 848 (n, I
A-300 £ NS ESI/ARCT Bual posis 369£M+HJ'. 39L1M+Hel .
U3 ESI/APCI Dial pega: -36TLHAA.
'} VMR (300 WBz. CHLOROFORU-4) & -pem 1.38 (s; 8 H) 3.65 (s.
20 9.75 (s, 2H)'6.94 - 7.08 (n, 1 M) 7.10°¢d, J28.5 H3, 2
) 7.41 (d, J°8.7 Bz, 3 H) 7.81 - 7.93 4m, 1 ) 6.37 - 8.50°
Reference (m. 1 1.
Example NS ESI/APCI Dual posi: SB9LKHHJ", 591LH+¥a)",
A-310 S ESI/APCI Dusl neea: 367LH-H).
‘IR (300 WAz, CHLDROFOBM-AY & ®vn 0.26 - 0.40 ¢a. 2 I
Reference \/A 0.56 - 0.70 (o, 2 H) 1.17 - 1.35 (m, 1H) 5.41 (s, 2 1) 382
Example 0 H\/Q/O 1133 (88 (n, 7 1) B.95 (d, J=8.5 Hz, 2 ) 7:15 ~ 7.90 {m. 2
A-311 \O/H\/N ¥ ESI/APCI Dial posic 250LE+Hi", 2721Kvkal’.
'E,MHR - (300 MBz, CELOROFORE-d, & pem 0.27 ~ 0.42 (my 2.H)
0\/& 0:54 - 0.7 (m, 210 1:15 - 1.36 (ms TH) 3524~ 3,43 (o, 1
Refererce g AN Ty 8.5 - 3,85 (a, 1 H) 3,86 - 2.84tm; T H) 419 (d, J=711
Example _ Hoo Hz, 2 ) 6.82.~ 6.91 (a, 20 7.22 (d, 78,4 Hz; 2 ).
A312 NN HS ESI/APCL Dual pesi: 278LNHI*, 200LN+Hal?.
T NHR: (300.MHz, GHLOROFORM-d} & pom 0,78 = 0.37 Gn, 2 )
0.60 = C.66 (a, S ) 1.18 - 1,88 {m, LAY 1.36 (5, 6 F) 354
Reference (s, 2 BY %74 (s, $H).2.76 (dy JE7.0 He, 2. 1) 6.45 (&,
Example 1=8.5 Bz, 2 M) 7.%3 (4, J"S 5 He, 2H).
A313 4S ESI/APCI Dual posit FELN+HI", 3001M+Na)r:
KUR (300" MMz, CHLOROFORK-dY & pem o,zs - U.gk (p. 2H)
0,58 - 0.88 (m, ZH)lOS-lSZ(m. By 246 - 2.78 (m, 2
B)-3.37 - 8.5 (o, 1 H) .53 - 3.63°(n, 1 HY 3.78 (d, =63
Reference Bz, 2 B) 8.97 - £.19 (m, 3 5 6.80 ~ 6-87 (o, 27 7.12 -
Exampie 719 {m, 2H) 783 - 7.57 (n, b HI.
A-314 MS EST/APCE Bual posi: 3641M+E)*, 3781N+Hal!.
MS ESL/AEC! Dual negat $52LH-BI-

[0418]



[Table 18-46]

-219-

Sait

Compound Stucture Analytical Data o ion
'E R (300 WHz, CHLOROFORK~1) & pwn 0.2% — 0.40 (u, 2 )
0.57 - G.69 {m, 2 1) 1.18 (4, 9=7.1 Kz, S.H% 1.2 - 1.5 (a,
Reference 1H) 2.51 - 2.79 (n, 2 H) 3.28 - 3.51 (o, 1 H).5.54 - 2.63
Examnls e ‘ (n, 1 1) $.78(d, J=7.1 Bz, 2 ) 4.02 =417 (u, 3 B 6.96 —
P Do ™S 6.92 (i, 2 M3 7,16 (d, J=8.7 Hz, 2 B} 7.23 - 7.42 ¢a, 5 B).
315 L P NS ESI/EPCI Dual pesi: SB4LNSH)*, 276LM¢Hal’.
/\] U3 ESI/APGI Dual nesa: 3521N-H)".
R 'H WUE. (200 ¥z, CHLOROFORN-d) & ppi 0.80 - 0.38 (g, 4 H)
0:59 - 0.88 (n, 2 ) 1.15 (4, J=6.4 Hz, 38) 119 - 1.5 (m,
Reference | ., I\ A o JUHY 2.93 - 255 (u,, 278) 8,08 - 3.21 (n, 1 1) 5.7 (&, )
Example - 368 ~ 2.82 (a, 2 0) 3,78 d, JT.0Hz, 2 1) 8.82 - 6.89 (m,
315 L 20 7.18 - 7.25 (. 2 8).
- ’G% NS ESI/AFCI Tual posi: 27T6LN+H]".
"H-NMR (300 Kz, CHLOROFORU-d) & pom 0.30 - 0.48 (h, 2 H)
0,59 - 083 (m, 2°8) 1.20 - 1,34 (m, 1 )14 - 1,77 (m; 4
Reference B).2.57 (5, 2 1) 8.58 = 3.70 (n, 7 M) 2.79 (d,. J=T.0 Ha, %
Fyamal HJ385-395tm,zn)sea—sso(m.2H>7z4 7.4 ta.
| Cxampe 2R,
P AT NS ESI/APCI Dual posic 334LNHI".
H NKR (300 Kz, CHLOROFORK-d) & ppm 0,31 - 0.8 (m, § HY
0266 - 0.88 (p, 2 H) 1.18 - 1.35 (w; 4 45 2:96 (s, 21D 3.74
Reference ~2.81 (0, 4 ) 4,31 421 (o 2 B) 4.58 (d, J=6.8 Kz, ZH)
Eamnle 466 (d, 1=6.8 Bz 2:H)-6:82 - 6.90 (u. 2 B) 740 - 7.2 (o.
b 7 1.
A-318 1S ESI/APET Dual poai: 320LMHI.
F NME_ (300 KHz. CELOROFCEN-d) & pem 0.29 - 040 (m, 2.0)
0.80 - 0.70 (s, 2 H) 1.07 ~ 1.34 (o, 1 H) 2.76 - 2.9 Gu, 2
Example 2.8 Bz, 2 $79 (. Jo6.8 Ha 3 1) B35 6,58 @1 M)
el 6.87 (d, J=8.7 Bz, 2 H) .14 - 7.24 (m. 20},
M3 ESI/APCT Duai posic SO7LNHI', 3291K+Na)?.
S o "YUR (300-Ulz, CHLORCFORE-d} & 'pe 0,29 — 0.40 (n, 2.H)
oHN A §.58 = 0:90 (m, £ 81,17 - 1.38 {m, 1 B). 276~ 2.84 (n, 2
" Reference 3)343-3.»401:1H)369(s(g}l)373(d326ﬂz.2
g S ) 379 td, JT.0 0z, ¢ H) 5.42 (b, =2, 1 H}5.80 - §.94
B o ] (o, 2 B 7.21 (i J6.7 e, 4 ).
s ESI/&PCI Tus] posi 30TLH+HL', 338if+Na)*.
" WME (300 Wiz, CHLOROFORH-3) & ppm 1.10 — 1,20 (n, 10" H)
167 < 1,78 Gi: 1 B).1.80 + 1.91 (m, SHY 2.88°= 2.47 {m, 4
Reference H). 2.30 - 2.93 (w, 2 H). 4.98 - 4.18 (o, 2 1) 4.70 - 4.81 ta,
Example 2 H) 643 (¢, 4.8 Bz, 1 H) 8.28 (4, J=4.8 Rz, 2.
1 MS'ESI/APCH Dual posit 33108+EI".
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Salt

Cﬂm"”m’ Structure Analytical Data R
* §UR (300 MHz, CALORCFORK-d) & pom 0.13 - 0.21 (o, 4.0
0.51 = 0.59 {m, 2 §) 0,9 - 1.31 o, 12°H} 1.53 - 1.69 (i, 1
Reference ) .77 - 188 {n, 2 B} 2.2¢ - 2.28 (m, 2 B). 2.97. = 2.45 (m,
Example LH) 248 - 2:62 (m, 1LH) 2,94 - 3,08 (m, 1 E) 3.78 - 3.89
A322 (o, 10) 4.07 - 4.20 (m, 28} 4.58 - 4.90 (a, 1°0),
US ES17APC] Dual posi: 325LN+HI’.
UF ¥IR (300 Wbz, CHLOROFORE-d) 6 opn 0.28 - 0.43 <m, 2 A)
0.57 - 0.7% (5. 2.8) 1,12 - 1.33 (m. 4.1) 2.47 - 2.85 (n, 2.
Reference f) 340 - 3, 52 (0. 1 1) 3.54 - 3.63 (, 11) .78 (d, J=0.0
Exampee Hz. 1) 596 - 4,19 (n, 3 0) 6.76 - 6.89-(n, 2 H) 7.6 -
1% 19(m,2H)729(ddd J=7.8, 4.8, 0.3 0z, 1.0) 7.73 (4.
- 5 ZUHzIHJS-iS-SB?.(m 21
1S ESI/&PCI Dozl pesi: S55[H+H1", 3770L+Naj*.
"H ¥4R (300 Kiz. CHLORGFURK-d) & pen 0.28 ~ 043 (n, 2.B)
0.67 - 0.70 (n, 2 E)-1,12 - 1,88 (&, 4 ) 2,53 - 2.81 (n, 2.
Reference E] 341- 5. 52 {m, 11‘[3 353- 364 (m. lH) 378 (d JBS
Example bz, 2 1) 4,02 -'4.18 (n, 3.0) 6.78 - 6.9% (i, 2 B) 7.14 (4.
A J87Ez 2 1) 728 - 7.8 (o, 1 E) 773 (dF; J=7.9, 1.9 Ha,
1B .48 - 888 (n, 2.1).
KS ESL/APC] Dual pési: 355LM+HI", 377|MsHa)’.
"B N¥R' (300 Bz, CHLOROFORU-A) & wea 0.30 - 0.29 (m, -2 )
0.58 - 0.68 (m, 21 1.19 ~1.34 (n, 1 £) 2.42 (4, J=6.4 Rz,
Reference 2B 2.68 - 2.91 (o, 2 ) 3.21 - 3.32 (n,. 1. H) 5.65 (5, 3HJ
Exaple 3)71 2381 (m, 4 B) 6.78 - 5.86 (m. 2 ) 7508°- 7.34 (w, T
A-325 MS ESI/APCI Dual mosit 85I,
H K¥R- (300 HHz, CELOROFORK~d) & pom 0.30 - 0.39 m, 21
0,53 - 0.63 (m, 2-80) 1,19 - 1.34 Lo, 10D £.42 (d, J=6.4Tz,
Reference 2H). 2.38 - 2.81.(m; 2 H) 3.21 - 3.2 (i, 1 )-9.85 (=, 3 1)
Example 3)71 - 3.81 (o, 470) B.78 - 6.85 (m, 2HI 7,09 - 7.3 (n, T
I
A-328 NS ES1/AECI Dual posi i 3540IH]".
HVHR (300 NHz. CALOROFORN-d) & opm 0.20 — 0.49 (g, 2H)
0 uss—oncm.zﬁum—mameﬁ)lslwzls(m“
Reference | I o~ o~ H) 2.64 (s, 2.8) 3.68 (s, 5F) 3.74.- 3.8 (o, B 6.8 (d,
Example - A J=8. THz 2 By 7,18 (d JJ=8:7 0z, 2 H).
A-327 Q H /W HS HS37APSI Dual posi: $32|N+HI*; 854 |H+Hal’.
_ "I HMR: (300, ¥z, CHLOROFORM-d): & pra 0.25 - 0.40 {m, 2 F)
o 0.56 - 0,85 (n, 2.8 1.17 = 1.76 (m, LLA) 2.52 s, 2 B)
Reference I 3.60 (s, 2 B) 3.87 (s, 8°0) 3.78 (d; J=6.8' Mz, ¢ W). .85 (d,
Example AR N J87 bz, 2B 7,222 7234 (n, 2B).
7328 iy O N S ESI/APG] Dual posi: $32LE+H)', 354[U+la)’.
O

[0420]




[Table 18-48]

-221 -

Compound

Sall

No, Slructure Analytical Data informaton
o W §HR {300 Mz, CHLOROFORN~d) 3 'pom pom 1.16.- 1,33 {n, 8
i , 02,50 (s, 2 B) 3.67 (5, 24) 4.14 (q, J=7.1 0z, 2 H) 4 .48
R_eferen[oe /\M/\Q\: {2, 2 H) 6.87 (4, J=87°Hz, 2 H) 7.31 (&, J=8.7 8z, 2 1),
Example ! . [MSESIZAPCI Diml podi: 30SLHFH)'. 3311M+Nai®.
A-329 " & /E/"“* M ESI/APCT Dus) nesa: 207LU-HI-.
o ' HYR (300 MEz. CHLOROFORM-d) & pem 1.14 &s, 51 1
Reference M 1: i!':émi 4 g)ﬂ} 298; 1. ‘;Qgim& 4 gJH} 2845 f ﬁlztg), 2 l;}) %,35'
. P N 2o - ks - M. =] 4 la,
E;ag;ale NN \O\/@ 37,2 Bzs 2 H) 7.18 - 7.36 (m, 5 ),
: H LN K5 ESI7APCT Dual posic 3330M+H)".
"HWHR (500 Wiz, CHLAROFORM-A). & pem 0.28 - 0.39 (a, 21
0 USB-UB?(m.ZHJU%S-USZ(mBHJlls—l.A(m,.
Reference _ E) 1.78 - 1.95 {w, 1 B)'2.27 - 2.50 {m; 2.8 2.80 - 2,92 {m,
Example | O TR LR .87 (s, SH) 370 (s, 2 H) 2.75 - 3.82 (a3, 2 H) 6,84
A3 B (4, J=8.7 iz, 2°D) 7.18 ~ 7.28 (o, 2 H).
ot /\v IS ES1/APC] Dual posi i -30B1N+H1", 3281%kka) .
' NHR (300 ¥Hz, CHLOBOFORY-d) & ppi 0.20 - 0.39. tm, 3 H)
0.5 - 0.69 (w 2.H) 0.95 - 1.00 {m, 1) 1.18 - 1.5 (m. 1
Reference E7.T.7% - 1,95 (n; 1 B) 2.25 - 2.50.(m. 2°B)°2.81 - 2.95 [,
Example 18 3.57 (6, 3B 3.70 {5, 2 H) 3.78 (4, J=B.8 Wz, 2 )
A 6.85 (d, J58.4 B2, 2 H) 7.20 (d, J=8.4 Hz, 2.D.
S EST/APCT Dual posi’ B0BLH+E)", S28LM+Kal®,
'H HNR (300 WHz. CHLOROFQRE-d). & ppo 0,28 - 0.8¢(m, 2 1)
0.58 - 0.63 (m, -2 K 1.19 - 1.36 {m, 10 ). £.B0 (=5 2 B)
Reference $.83 (5. 2H) 408+ £.80 Cu, 4 W) 673 (d. J38.5Hz. 1 M)
Example 7281 (dd; 3=8.5, 2.4 Bz, 1 H) 8.02 - 8:07 (. 1 H).
A-333 S ESI/APC] Duat posi: -30TLEEI*, 3290M+Hal*.
i3 m (300 Hilz, CHLOROFQRN-d) & pew 0.20 - 0.26 (n, 2 EY
0,59 = 066 (G, 2 B 4,15 - 1.35 (n LB 2,00 2.45 (8, 1
. Hy 2.62 = 2.75 (g, 1 03 3.57 - 3,70 dm, L HY .70 < 3.94 tu,
Reference 2.H) 3.79 (3, J=6.8 Wz, 2°H) 4.06 - 4.17 (o, TH) 4,26 -
Example . LA0 (ny TH) 8.87 (4, J=8.9 Hz. 2 ) 7.20-(d, 98,9 Bz, 2
A-334 ' /\V H)
43 ESI/APCI Dual poei® 284LK+Hal'.
WS, ESI/APCT Dual nesat 260[N-j-.
1 FHR- (300 Wiz, CHLOROFORM-d} & ppn 0,20 + 0.39 (n, £ 1)
0 058-039(51.ZH)1117—135(m,1H)233(dd 3=17.5;
/Q\l .7 °Hz, 1 0) 2,85 .2.73 (w, 1 H) 3.62= .70 (a, 1 B) 3.73.
Reference | o ™" Sy (4, J=1.4 Bz, 2B) 379 (45 J=7.0 Hz, 2 1) 4/10 (dd, J=9.5,
Example A 4.1 Bz, 18) .35 (3d, J=95, 6.1 Hz, 1 M) 6:61 - 6.92 (m, &
A-335 /\V FY.7.15 - 7.24. (o, 2.H).
KS ESIZAPCL Dual poii 284 (l+Ha)".
S EST/ABC] Dual nesa:-280LH-HI -
' NMR (200 HEz. CHLOROFCEM-d) & pem L.17 (s, 6 ) 1.22 -
o 130 (o, 3H) 2.42 (5,2 1) 2.71 - 2.80 Gi, 1 B) 3.79 - 5.86
Reference P . . (m, 2H) 4.07 - 427 (m, 8 ) 5.47 - 852 {m, 1 H) §:28 —
Example I ; 18.32 (m, em. _
4336 H A-“Nﬁ/ij 5 ESI/APCL Dual powit 293LIH)".
N
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Compound

Salt

No Structure Anzlytical Data informaton
"R NI (300 Bz, CALOROFOR¥~d) 5 ppm 0.34 = 0.42 (m, 2 K)
g 0.5~ 0.67 (a, 21D 1,19 - 1.28 (n, S H) 1,28 = 1.4 (u, 1
Reference | D~ (248 (o, 2H) 8138 (o, DE) 1 (o U511 Te, D) b2t
Example , Kl (d, J=7.2 Hz, 2 1) 6.9 (d, J=9.0 Hz, 1 H) 7-50 (, J=6.0
A3%7 Ho Ny - Hzi 1 H).
™ D/\V US ESI/ARCI Dial posi: 308LH+H,
'8 HUR €300 ¥Az, CHLORGFCRN-d) & vvh 0.28 - 0.38 (m, 1)
4 059 - 0.88 (a, 21 113 - 1,98 (n, 1.9) 2.48.~ 2.51 (n, 2
Referance o 1) 3.4 -3.27 (0, 1 H) 3.92 (s, 31D 3.34 - 347 (n. 21D
Examol . . 3.7 (5, 5 W) 3.70 - .92 (m, 4 B} B.79 - 6.92 (m, 2 H) T.17
P A ' - 7.28 (n, 2 8).
- Ay IS ESI/APCT Dual posi: 308L+1*,- 330Lk+Na)”.
T NS ESIAP) Dual nezat S0BLIHI"
W iR (300 NHz. CHLOROFCRM-d) & pen 0.3F - 0.40 (m, 4 1)
0 0357 - 0.57 (m, 2 H) 1.19 - 1.36 (o, 10 H) 2.51 (s, 2 H)
Reference /\M\(\N 3.8 (s, 21 4.10 - 4.17 (m, £ H) 8:08 (d, Jol.4 Bz 1 1)
Example | i 2.19 (4, J=1:4 ¥z, 1 H):
A339 A N\)\D/W NS ESI/APCL Dual posi® S0BLH+EL'.
" NUE (300 Kiiz, CHLOROFORN-d) & peu 0.2/ - 0.39 la, 7 )
0358 - 0.88 (i, 2 1) 1.18 - 1.95 (m, 1 H) 2.15 (s, 6 6) 2.16
Reference S 2.28 (n, 2 ) 231 - 2.45 (a, 2 1) 2:49 - 2.56 (, ¢t )
Example 8,03 - .17 ;, 1 1) 3.67 (s, 3 H) 3,74 -.3.89 (m, 3 H) 6.85
340 (d, Js7nz.zm'r1s—724tm 7,
- US, ESI/APCT Dual pomit 321U+,
i HiR: (SUU iz, CRORECRIG) & om 1.6 (s, 910 1.9 -
1.57 (mi 3 1.64 = 1.76 (m, 2 B) 2.48 = £.57 (m, ZH)H)32‘F
Reference =340 (o, 2B 9.60 - 3.78 (m, 7 1) T.22.- 7.26 (m, 1
Examplo 70~ 7.8 @ 2 7.3 - 7.8 (o, 1K),
HSESIZAPCI Dual posi: 363LHHI", 485Li+Ha)".
A3
"E HUR (300 KBz CHLOROFORM-4) § pom 0.08 (s, 6 1) 090 (s,
Reference OH) 1.8 (s, 810 L% (t, J=7.1 Rz. 2 H) 2.42 (s 210
.68 (4, J5.8 Mz, 2°H) 3.70 (¢, J=5.8 Ha, 2 H) 4.13 (4,
Example Sl Bz, 2 H).
A-342
¥ IR, (300 HHz, DUSO-d;) & pom 131 - 1.4B (n. 10 H) 2.5
(s, 20) 2.86~ 2.98 (n, 2H) 2.42 (s, 3 H) 412 - 4.19 (m,
Reference o) 741 - F.47 (p, % HY 7.59 - 7.88 (w2 H) 9.22 . s,
Example 2H. ‘ HC!
A-343 I¥S ESU/APGI Dual posic Z78LE+E]".
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Compound Structure Analylical Data iomaston.
. "I R (60D Wiz, CHLOROFORN-d) & ppm 1.46 (s, 9 H) 1.5 -
Y°\|< 1.60 {m, 2B) 1.67 <'1.78 (m, 2 B) 2:5¢ - 2.80 (m, Z ) 2.31
N -'3.42 (n, 2 F} 8:B4- .78 (n, 7 H) 7.32 - 7.96 (o, 1 )
Reference 741 = 7.47 Co, 4 B) 7.53 - 7.62 (m, 4 B),
Example NS ESI/APCT Dial posi: A20LM+H]* .
A-344
— B iR (200 Az, NETRANOL-d) & pes 1.32 - 1.6t (a; 10 )
Reference 2.8, (5, 210 3.4 (s, 2) 3.64 (s, 1) 4.98 (s, 2 ) 7.3
Example - T (n, 1R 720 - 751 (0, 20) T.61- 768 (o 4 H) | o
P 7L~ L (m, 2.
: MS ESIAPE] Dual posi: 35200+
W IR (600 M2, CALOROFORU-3) & pom 1.27 (¢, J=7-2 Bz, 3.1
145 (s, 9 ). €78 (s, 2 ) 2.85 (d, 3=0.1 Hz, 2 H) 3.94 d,
5.1, 2B AT, T2z, 2 792 - 7,87 (o 1 )
Reference 7.39 < 747 (w, 4 0) 7.58 - 7.52 (m, 4 ).
Example M5 ESI/AECT Dual posi: 425LIHJ", 4470H+ba)’.
A-3B WS ESL/ABE] Dual mesa: 4B9LU+CI ).
[ KHR (300 MMz, CALGROFORM-1) & ppm 2,02 ~2.08 (m; 1 HY
2)39-243(111 1 E).2.55 - 2.84 (o, 15)372-291 ta, 2
B) 245 - .50 (n, 3 1).8.72 (5, 3 1) 2.75 - 2.80 {m, % )
Reference 6.63 (br. s., 1 ) 7:35 - 7.47 (n, 5 ) 7:62 — 7.81 it
Example ). :
A-347 HS ESI/APCI Dual posi: ‘339LNH1", 3610H-Nal'.
KS'ESI7APCT Dua) mesa: 3/ALUCH I,
"B WMR (300J(HZ, CHLOROFORN-4) & ‘pem 2.43 ~ 558 Lm,. L1)
2.57 = 2.70 (n, 1 1) 2.7 ~ 5.90 (n, 50) 3:41 - 3.52 (n, 2
Reference b FLh 8.97 (o, 51} 7.92 - 7.47 (n, GH) 7.52 - 7.61 &,
Example
A.34% HS ESIZAPGI Dual posi: 353LH+H1", 751i+kal".
WM (300.¥Hz, CHLOROFORH-d) & pem 1.27 o J°T°1 Bz, 3H)
2.55 (t; J=8.4 -z, 2 H) 2.63°U, JsH‘z, 2 HY 3.98 (s, 3~
Reference ) 4.16 (q, J=7.1 He, 28) 7.47 = 7.51 (v, 2 H)7.53 - 7.57
Example (ae 2 B) 8.95 (s; 2 820 (s, 1 ).
WS ESI/EPCT Dual mesi: 28GLAHA .
A-349
" HAR. (300 NHiz; CHLOROFURN-A) © pom 0.84 - 0.01 (m, 3 )
Reference 1.21 - 1.3 (n, 16°B)-1:42 - 1.57 (m, 2 ) 2.54 (b, J8.5
Example fz, 2 H) 2.63 (¢, J=7.1 Az, 2 F) 2.90 (t, J=6.5 Bz, 2 H)
P 216 (a, 171 Bz, 2 1), |
WS ESE/APC] Dual posi: MAA1N+ES".
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Con&pg und Structure Anaiytical Data ,nmf:,la'ﬁon
MR (200 HHz CHLURU"ORM-d) & ppp 3.48 (s, 2 n 3. T (s,
2.H) 3.85 (&; 27H) 7.28 - 7.49 (o, 5 HY 7.68 - 7.69 (n, 4
Reference B
Example NS EST/APCL Dual posif 25BLH+HI.
A-351
'H: NYR (300 ¥E2, CHLOROFORM-d) & ppm 0.80 (d, J=5.7 Hz, 6 H)
136 tt, J=7.1 82, 3 H)-1.66 - 1,83 (m,, 1 1) 2.42 (d, J=6.8
Reference 2H)Z48-254(m ZH)283—289fm,ZH}414(q
Example l-‘i [ Bz, 2. )
A-352 WS ESIZAPCI Pim] pusic J741R+H} .
"B KiR. (500 iz, CHLORUFDRH—&) & pem 1,28 (5, J27.2.Hz, 3 :9}
2.53 (t, J=6.4 8z 2}{) 2.90 (t, J=6.4 Hz, ZH) .88 (s, 2
Reference H)ilS(q J?ZHz.ZH}S?Z (s, 2H) 9.13 (e, 1 H).
Example ¥S ESI/ARG] Duai posic ZIOLE+HI",
A-353
Y HUR (80D HHz CHLBRDFUBH 4)- & pem 136 (t, J=7. Z2Hz, 2 mn
148 = 1.85 (m, & B 2,83 4, J=8.4 Hz, 2H) 2.89 (%, J=6.4.
Reference Uz, 2 H) 8.29 ~ 8.89 (m, .2 By 3,66 - .75, 2°H) 3.82 (=
Example 4 15 (., 3.2 0z, 20 7.5 - 7.37 (m. 4 H).
IS ESI/AP[‘[ Dual posiz S19LM+H), 341[H+Na]‘
A-354
'§ NHR-(600 NHz, CHLOROFCRN-d) & pey 0.98 (t, J=T:4 8z, 3 1)
1.25 (t, JTZHz. 3 M. 80 - 1.87 (m, 2 ) 2.51 (t, J=6.4
Reference Hz, ID 2.87 ft, JoB.4 Hz. 205 3.39- 344 {n, 2H) 3,83
Example (s, 8 413 (g, J5T.2 Bz, 2 H) 6. 03 - B.11 {m, 1 B} 7.38~
A355 7.39 (o, 21) 7.86 - 7.76 (m. 2 K.
S ESI/APCE Dual posi: 2831K+H1*, "815U+Na]®.
H.NMB. (500 NB=, CHLOROFORM-4)- & pen 1.91 {d, J=6.9He, 3H]
5:89 = 3.47 (m, IH) 357-377 im,‘4HJ391-383 (@, 1
Reference H)'Jr‘ol - 7,87 (o, 1-H37.95 - 747 (m; 4 87 7.52 - 7.8 (a,
Example
A_35% S ESI/APCL Dual wosit: 2700H+HI".. 2020ksHa)",
VYR (500 WHz, CHLOROFORN=A) & pem 1.31 (m, 3 W) 1.88 {s,
6H)°67(S.ZHJ4I8-424 (i, 2B 7230 - 7.36 (m, 18
Reference 139 -« 746 (p,y £ H) 7.52 - 7:80 (m, 4.0,
Example K% ESE/APCT Dusl sésix 29BLNAE)’, $20(H+Kal®.
A-357 _
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Cnr&%ound Strucure Aralytical Data fonaaion
"M NUR (500 ¥dz, CALOROFCRE-d) & -ppe 1.31 (t, J=7.0 Hz, 3 H)
1.97 - 1.58 (m 4 H) lGU-lSS(m. B 1.71 - 181w, 2
Reference M) 190 - 1.98 (w, 2B) 2,68 {s: 2 H) 4.20 (q, JF.0He, 2
H) 7.31 - 7.98 (e, 1 B} 7.88 - 7.48 (m, 4 H) 7.58 - 2.80 {n,
Example s
A-358 S ESI/APE] Dual posi: 338[HeH)".
' FYR. {300 MBz, CHLOROFORM-d) & :ppi 3.70 (s, 8 HJ 2077 (s,
2By £.82 (s, TH) 7.28- 7:49 (w, 10°H) 7.51 - 7.82 (m, 4
3.
Reference WS ESIZARCT Dual pomi: 3820MeH1°, 2540N+Naj®.
Example '
A-359
"l MMR--(200 KAz, CKLOROFORN=d) & prw 1.27 {t, J=7:1 Haz, 3HJ
2.53 (t, J=6.% Hz; 2 B} 2.89 (t, J=6.83 Hz, 7' dy 3.04 (5, 5.
Reference 1) 3 90 (&, ?.H) 4.15 (q. J= 7 LKz, 270) 7.55 (4, J=8.4 Hz,
A-380 S ESI/APCI Dual ‘posi: ZBGL]J*HJ'-.
"% HNR- (300 WHz, CHLOBOFORE-Q). & pbm 1.20 - 1.27 (m, 8 H)
1.3 < 1.74 (p, 10 H) 2,50 (=, 2 H) 3.04 (=, 3 H) 3.78 (s, 2
Reference }}-)-8440[512- % ]]i? (m ? H) ? 61 (d J 8 4 HZ 2 HJ 7 33 E
Brample K5 ESI/APCT Dusl posi: SEALMHI.
"Il KUR (300 YHz2. CHLOROFURE-d) & pbm 1.32 (. J=7.1 Hz, S HI
1.6 - 2.0% (n. 10 H) 3.8 {s. ZHJJIZB(q J7.1 He, 2HJ
741 - 7.50 {m, 2'H) T.B1 =7.80 (., 2 H)-7.63 - F.74 (a,
Reference B
Example NS ESIVAPCL Doal posit 40BLE+HF", 428[U+Hal'.
A-362
VB HHR, (400 X8z, CHLOROFORN:dY & ppm 1.17 - 2.03 (v, 22 1),
3.82 s, 8 0) 4.2 (a, 0575 B2, 2 W) 7.3% - 7.8 tms 8 D).
Reference WS ESIZAPCL Dual poszi: 3841M+HI, 418(M+Ka)*
Example
A-363
"M HMR ¢300 HHz, CHLOROFORM~d) & spw 1.17 - 1.34 fm, TH)
1.95 - 1.58 (n, 4-H) 2.81.- 2,10 (m, 203268 (s, 2 H) 505
Reference (s. 3H) 538 (s. Z H} 4 l’f (a, .I 7,070z, 2. B) 7,51 (d,
A-384 HS ESI/APC[ Dual posi: 354L1{+Hj' 3761M+Ha—]'.
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C°’R|Pcﬁ””d Structure Analytical Data oS o
i HHE (300 Bz, CHLUEOFUR'H 4) 8 ppn 1.00 - 118 (o, 1 1)
lBU'lEU(m.16]{}191‘301(&!,4]{)334—2 (_m

Reference ?) 2533 - 2.56(m, 1 H) £,18 (g, J=T.0Hz, 2y .08 -7, 3’7

Example m 5. _— ) .
juhs IS EST/APCI Dua) posi: $441EH1. 3861N+¥aj'.
'H MUE ¢300.4Hz, CHLOROFORM-d) & ppm 1.26 (t, J=7.1 Hz, 3.1
2.35 (=, ) 2:62 1, J=6.4 Hz, 2 ) 2,56 (g, & 1) 2,88 (&,
Reference J34HZ,ZH)°72{S 31{)414{,; J‘TlEz.ZHJ?l?
Example (8, J=8.4 Mz, 1 H) 7.9/ .44, J=8.4, 2.8 8z, L W) 7.54 - .57
A-366 (m.lH)?BA*?B‘?LmlH)B&l(d J=3.6 Hz, L H).
US-EST/APC] Dual posit 330LM+HI*, 352L4+Hal’.
'HHUR: (200 WHz, CHEOROFORM-d) & ppm 1.23 - 1.41 (m, 3 HJ
3.21 (t,J133}l2. 2°H), 38‘?-3970:), 2]{)4 33 Gq, J=T.1
Reference Hz, 2 B) 7.42°(1, J=7:8:1=, 2 H) 7.56 (. J=7 .§ ¥z, 2 H).
Example WS ESIAAPCE Dual bosic S1206+HIT, 3340u+Hal’,
A-367
o 'R YR (200 Bz, CHLOROFORN=) & .opm 2 (t, J=7.1 Rz.. 3853
159(5,95)344“253&0.2[{)2 - 2.4 (n, 2H) 3.86
Referance /“\O/J'L\/\N/ﬂw O ’,58932(2) g g? ~4.2] G 2.1 7.31 - 42 (m, 2 K 7.90 -.
Example ; : .
s . A ,o\|< 4§ ESIZAPC] Dua) wosis 30BURIL'. 330UM¥ast.
c
HOR¥R: (300 Bz, CHLOROFGRH-A) & »pm 1.27 (¢, J=7.1 Iz, 3H)
2.58 (1, J=6.5 Hz, ZH) '2.98 {t, J36.5 Mz, 2.0y 4.01 (=, 3
Reference H) 4.18 (4, J=7.1 Kz, 25)735-759 {m, 2 B) 7.81 - 7.96
Example (po. & B) B.81 ~8.70 G, LT 8.73 ~ 368 n, 2 ).
A-368 S BT /PG Dugl nosit 286INFH]", 208 ¥¥lia) .
'} KME (300 MHz, CHLOROFORX-d). & pph 1.26 (4, J=7.1%z, 3 0)
2.5% (4, J"65Hz. 2 oy 294-293(171. 2H) $.88 (s; 2 H)
Reference 387 (s, SH) 4,04 {4, 270 0z, 28) 7.30 e 1H) 791 (s,
Example 1. . .
A-370 HS ESI\{&PQ[_ Dua] posi: sieth-, 234 LisNal .
BIME (300 HEiz, CHLOROEORU-d) & »rm 1.27 G, J=0.L Hz, 5.H)
254 (b IS0 Wz, 200 2.90 (4, J6.28, 2 1) 3.9% (d.
Reference J= U B Hz, 2 8 4 16 (CI J=L. b HZ. ZHJ 8.58 (s i 1.
Exampl US ESI/APET Dud! posi’ 278UKRI", 300(M+kal’.
A-371

[0426]



[Table 18-54]

=227 -

Cempound

Salt

No Stucture Analytical Data tnformation
o 'H NMR (300 M¥z, CHLOROFCRN=d) & ppm 1.26 (t, J=7.1Hz, 3 )
9 1.80 (s, 8 B) 2.47 ~ 2,57 (n, 3 H) 259 (s. 3 H) 2.92 (¢,
Reference /\0)\./\\1 S— J36.7 Bz, 2 B) 3.67°.(d, J=0.9 He, 2 ) 4.14 g, J=7.1 Kz, 2
Example Ao ' H) 7.18 (s, 1 H). .
A3 . Yo ¥S EST/APCT Dual posi: 912[K+HL', 334U+l
o’ )T ¥S ESI/APC] Dudl nesa:- S101M-H)-.
o N mt (300 KEz. CHLORDI-‘DR!; gd) 5 pbm 1.26 (t, FV.1Hz, 2 1)
Reference 2.6l (4, J=8.5 B2, :2 B .89 (%, J=6.5°Hz, 4 ) 3.39 - 3.4
~ _ A S, SN |tm, 4 1) 3.76 --3.93 G, 4 BN .95 (d, J=0.9 Wz, 2 F) 4.14
E;am%’e /\OJ\/\E‘/\E, NP [t T i, 28 7.00 (5, 108 B, 1 ).
37 i S ESI/APCI Dual posi:. 300L+HI', 3221M+Hal'.
_ 1 HUR (300 Nz, CHLOROFCRE-d)} & pem 1.19 - 1.32 im, 3 B)
g 2.38 - 2.45 (n, 3 H) 2:49 - 3.58 (w, 2 K). 2.98 (£, J=6.5 Bz,
Reference | _ 2 H) 3,98 - £.107(n, ZH)-4.0 - 4.2 (m, 2 0} 6.75 - 6.98
Example | g S /\KN . (m. 1B, o ‘
" A-374 A \/>'* NS ESI/APC] Dual posi:-2281HH1', 251iK:e)t.
"H HME: (300 KAz, CHLOROFCRE-A)- & .pd 1.16 < 1.31 (m, 210
Q 2.35 Us, 2.0) 2.46°--2:64 (n, 6 1) 2.98t, J6.5 Uz, 2 H)
Reference /\OM o $.11 - 8.26 (m; 4 B) 372 (av 2 ) 407 - 4.19 fo. 2H) 6:80
Example N - 6.97 (n, 2) 7.13°=7.25 (m, 2 ).
4375 . US ESI/ARCT Dual posis 5280l .
K/M\
HHMR (300-HBz, CHLOROFORM~d) & 'pbm .25 (t, J=7.1Hz, 3 1)
1.88 - 2.00 (w, 2H) .76 (5, 6 B) 2.39 ~ 2.5 (u, 4 1) 2.88
Ff:fere“fe /\o/”\/\N o~ (t, J*6.5 Hz, 2 H) 3.73 (s, % H) 4.00 {t,. J=6.5 ¥z, 3 )
Xample H _ 413 Ca; J7.1 Wzo 2HF6.80 - 8.90(m, 2HJ 7.17 - 725 (m,
A-376 A i
I ¥ ESI/ARCE Dual posit S09LN+H)*, 381 LisHal.
'H HER (300 KHz, CHLOROFCRM-d) 8<pom 1.13 = 1.30. (m, 3.0)
4010 (sc 3HJ245-256 (w, 2 H) 2.8% - 2.92 tn; 28 3.74
Reference (s, 2 ) 4.08~4.20 (m, HJAJ’I~448 {m. 210 6.57 W,
Example 328.7 Hz, 2 B} 7.24°(d, J= 8. 7 Hz, 2H).
A-377 I ESI/EPCI Dua) pozit SHOLIH]E.
I WUR (300 NHz, CHLOROFORY-d): & pem 1.28 (i, J=7.l1 Hz, 2 1)
Refi 2.5 (s, 81D 2 53-367@.49)232493(.zﬁ)ssl
elerence —363@.25)335@.2}{)414@J71sz}n73
Example . {d, J=8:5 Hz, 2 §) 7\78 (d, J=8.5 Bz F'B).
A-378 \/“rf’-’ S ESI/ZARCT Dual vosi i 322LMEH1", Z4LLNeNAE".
G, IS E31/APCL Dusd nega® 3201M-Hi~.
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CD"&%?“M Structure Analytical Daia i,imsfufgon
o I KNR (300 WHz, CHLOROFORM-d) 8 w125 (6, JT.1 Wz, 3 )
. ‘ 149(3,9}1)247-25‘?(1!1 2 1) 2.8 (t, J=6.5Hz, 2 1)
Reference | - ~r 374 (s, 2 0) 4.14.€q, J7.8 Bz, 2 B) A.80 (s, 2 B) 6.80 -
Example H 5.91 (o, 21) 7.18~7.25 (g, 2 B).
A 370 ‘ ’j)(o\ﬁ NS ESI/APC] Dual posit 338UNAI", 260K+kal’.
S ESI/APCL Dudl nesa: 328LK-HJ-.
o 'E N¥R (300 MKz, CHLORCFORM=d) & wom 1.26 (t, J=7:1 Hz, 3 H)
. 210 €5y 8 H) 2045 - 481 (m, 2 ) 285 - 2.94 (o, 2 8) 3.78
Reference | ~ o ™" (9, J25.5 iz, 2.1) 3.85 (5, 2 1§ 4.3 Cq; $=T.i 0z, 2 1)
Example H n j\ 4,25 - 4.35 (m, 2 0) 643 - 6.60 (o, 1K) 7:40 (d, J8.5 Ha,
A380 ~T7 3'E) 7.73 d, J58.5 Hz. 2 H).
4S ESIZAPSI Dual pesic 337LMSEL,-359LIHNal",
'8 KHR (300, MHz. CALOROFQRU-) & pfm 1.26 (t, J=7.1 Bz, 5 A)
2.50 - 2.56 (p, 2.B): z)ss thy J2 sJJ, w2, 2H) g)ss (s, 1)
. 4B (g, 1271 Hz, 205 4.78 (d, J=£.8Hz, 2 H) 7.16 - 7.25
Reference /“D/J\/\N “ (m, LE) 733 (d; 7.8 0, 1 B 7.81 (d, J=8'4 fiz, 2 8)
Example H - 7:56 tbr. s.; 1 B) 7.64.- 7276 (o, L) 7.79 - 7.8 (w, ¢ H)
7381 i 857 {dt, 0. 003 82, 1)
D 45 ESI/APC] Dual posit BA2UWHRE, 384LMHHal!.
WS ESE/APEI Dual néea: 3L0LH-H).
_ 'H HMR (300 Nz, CHLORUFORN~AJ- 3 pem 1.26 (%, J#7.1 Hz, 3 B)
j\/\" 252 (4, J64Hz.ZHJ285-2023(m.22HJ3lg(t =54
, ‘ Hz, 2 0} 3.78 - 3.95 G, 400 4.06 - 4.23 (n, 2 B) 7.11 ~
Peference T ¥ O b 724 (n; 2E) 7.33 - T.AL (v, 28) 7.45~7.56 (o, 1 B) 7,56
xampie SO T8 (o, 1) 766 707 (n, 29) 851860 (@, 11D
A-382 A WS ESIZABCT Dual posi: 35BLH+HI", 378LN+Hal",
NS ES1/APG] Dial negal -354 L-H]".
o "H MR- (300 7Nz ; CELOROFCRY-d) 5 pem 1.28 (t, J=7.1 Hz, 3 )
Jms 198-214(m.2i{1334-243;m,zH)zsz( s Hz,
Referencs | 707 T o [2H) 2.82 - 2.92 (m, 2 H) 3.44 - 5.88 (n, 6 A} 3.84 szm
H 4:14 (a, =701 Bz, 200 706 - 7.25 (p, 1H) 7.33 - 7,41 (a,
Example * 2B 7.59 - 7.81 (m. 2 ).
A-383 2 : HS ESIZABCY Dual vosii 35200+ 384LU¥a).
HS ESI/APCI Diral wega: ‘880LY-H".
o 'R NER 4300 ¥z, CELOROFORE-d) & pem 1.28°(, 35F.1Hz, 3 H)
; . _ 151 (=, 9 H) 225844, 4c8:4 Az, 2 B) 2.89"t; J=6.4 Nz, 2
Referance | _rpfis e g HJ385(s 2H) 4.08-4.90 (s, 4 K) §.59 ~ 6187 (w, T )
Example A LM A [F87- 748 () 2 D774 - 708 (o, 2 E)
A-384 (N ‘ 1S ESIZAPCY Dual posis 355,11_&}:-1"; 387 Ll+Hel”.
& 5. ESI/APGE Dual nega® 253LE-HI™
' HKR (300 AHiz, CBLOROFCRY-d) & pem (.78 - 0,92 {n, 2 B)
Referance G 115 = 1.37 G, 4 D). 186 = 1.76 (n. L1 2352 (¢, J6.5 U,
Example ’JJ\/\N _ 2H) 2,58 - 2.74 (n, 21 2.84 - 3.00 {n, 2 H) 4.14 (q,
A5 | oo - /ﬁ J=7.1 fiz, 2 B) .83 7.00 {u, 4 W),
H / NS ESI/APCT Dual posi: 286L1+HI"
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[Table 18-56]

Con&%ciund Structure Analytical Data ‘,,,,o?;’a‘m
H MR (300 KHz, CBLOROFORN-d) 5 opa 1. 26 (t =71 He, 3 h:0)
o 2. BE 4, J6.6 Iz, §H§ g gi —d? ﬁﬂg(E,HZ H% g)sg é‘; Z?H) i
Reference | -~ o I 415 (d; J=7.1 Hz, 2 X {d, J= z, -7.3
Example : ¥ O tn, & 1) 851 - 8:36 n, 1 B).
A.385 Mg HS ESI/APCI Dual posi 33LIHI', 9570N+Ha)".
K5 ESIAAPCI Dusi] nega: 333LM-HS".
'K HKR. (200 4Kz, CELOROFORM=d) & ppi 1.26 (t, J=7:i Hz, 3 H)
248 « 2,55 (m, 2 H)72.80 ~ 2.88 (m, 2HJ3’IB(S. 2 H) 3.7%
Reference (s, 30) 4.4 (a. J=7.1'Rz, 2 H) B.B4 -8.78 (u, 30 6.8% -
Example 6.90 (o, 1H) 7.5 - 7.33 (a, 1 B) 7.52--7.76 (n, 1 H) 897
(S ESI/’APC[ Dua] vozi: SSLLKHH)", 853U+Nal'.
M5, ESI/APCI Dual néza. 329[E-H]'-‘.
'H NUR: (300 ¥Hz. CHLOROFORN=d} & pom 1.26 &, J=7.1 Hz, 3H)
254 (1, Ju6. 5 Mz, 2 HY 2.61 (4, J=6.5-Fz,.2 K). 3.80 (s, 2
Reference H) 4.16 {q, J=7.3 Bz, 2'H) 6.92 - 7.03 (m, 2 H) 7.20 - 7.28
Example (m.2HJ741—’?38(m 2}”910'319("1 14,
2388 1S ES1/APCI Dual poi: 8350M+RJ", 367 [M+dalt,
HS ES1/4PCI Dual negal 333U‘[ Hl
' HHR*¢300-KHz CHLOROFURM-d). & ped L.27 (4, J=771 Bz, 3 1)
35? {t, J-$5Hz, % oR)2.96 {t, J=6.5Hz, ZHJ394(s 2
Reference H) 4.16 (4. J‘71Hz 27BN 6,98 - 710 (o, 21D 7,30 ~ 7.41
Example (m.ZH)‘?bU(d J85Hz 2 H) 8.5 - 8548 (o, 1H}
2359 IS ESI/APC] Dual posii 369LM+H)', 3910M+iai‘.
S ESIfAPGI Dual nega: ABTIHY .
‘H U (300 KAz, CHLORCFORX-d} & ‘pom 1. 26 (¢, 1=71 Ha. £
1:82 - 2.03 (m; 4 H) 2.88 — 2.51 (a, EHJH&S(S, 2]{) 3.78
Reference (2.2 1) 4.12 « L.35:(n, 2.1) 7.92 =.7:30 Cw, 20) 7.42 ~
Example 749 (my I B). .
A-390 WS ESI/APCI Dual posi: 368[W-EH]*.
‘B UMR (300 HHz, CHLOEOFCRE=4) & spm 1.16 =1, 3L (w, 91)
2.8 (3, 2 H) 383 18, 2H) 3.93 - .62 (m. 3E)408-419
Reference (m; 2 0) 678 ~5.85 (u; 1 1) 7.95 = 7. 51 (m, 4}{3 7.74 =
Exarmple P87 (n, 1 1) 8.35 = 8147 o, 1 .
"H MR- (300 NHz= CHLORQFURK-d). & ‘wpr 0.78 - 048] (m. 4 H) |
Reference 138 (s, 6H) 1,20~ 1.27 {n, 3 H) 2.82 "237 tm, 2 1) 3.87
- 897 (m, 3 B} 4.07 = 417 tb, 2 H) 6.95 <7202 (@, 2 H)
Example 718 - 7.25 (m, 2 B).
A-392 - (NS ESI/APCI Dial posic 292(H+H]*.
NS EST/4PEI Dual negad 29004-H)-.
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CO!EIpOO.und Structure Analytical Data Enh:sn‘:l‘a[ﬁun
W MR (300 KRz, GHLOROFORM-d) & ppw 0.3% --0.42 (w, 2 H)
0.57 - 0.70 (4, 2 B.1.268 (t, J57.1 Fz, 3H)1.95 - 159 (ms
Refarence 1E) 2.47 - 2,56 (m,, 2°H) 2,81 - 2.98 (w, 2AY 3.1 (s, 2°8)
Example 38?(6JS?Hz,ZH)414(q,J“71Hz,2H3686'd
3284 Bz, 1 B) 7.19 (dd, J28.4, 2.1 Bz, 1 §1Y 7.33 (d, J=2.1
4-393 Ba, 1B
S ESI/APCI Doal posi: -B120N+IJ".
'H.MMR {300 °)Ez, CHLOROFORK-d} & pem 117 ='1.30 (m, 3 H)
Reference 1.85 - 2.03 (m, 4 |)-2,30 - 2.50 {m, 2 H) 2.9% (s, 2 1} 5.97
(s, 3 M) 4.08 > .28 (n, 2.0 4.75 {5, 2 1) 8.78 - 6.85 (g,
Example 1 H.7.% - 752 (o, 4:H) 7.75 < 7.83 {w. 19} 8.95 = &.41
A-304 (m 1 B}
HS ESI/ABCI Dual pésis 355LM+H]",
W NNR (300 NHz, CHLORGFORE-Q) & pem 0,62 = 0.72 (m, 2 H)
0.89 - 0,98 (n, 2 B) 118 (s, 6 B) 128 .(t, J=F.2 Wz, 3 H}
Reference 180 ~ 1.94 (o, 1°H) 2.84 (s, 2 1) 8.74 (s, 2 H). 4.06 = 4.17
Example (m,ZH)SBB—?UB fm,2 ) 7.15 - 732 o, 2°H),
A-305 IS ESI/APCI Dia} posii 276L4+H]".
H KR (300 MHz, CHLOROFORK-dY. & pew 0.71 - 0782 Ch.. 4-B)
Reference 1.21 - 1.29 {o, 3 B) 1:81 * 2.03 (m, 41{)230—249(m2
H) 2.89 (s, 2 H) 2.85 - 3.79 (o, 3H)416 {q, J=7.0 Bz, i
Example 1) 8.95 - 7.02 (n, 2 H) 7.18 - 7.25 (o, 4 1).
A-396 i3 ESIVAPCE Duml pési: '304LH+HI", -325 [H+ba) .
'H HHE, (300 Mz, CHLOROFORH~d) & ppm 1,25 (4, JE7.1 Hz, 2'H).
Ref 2,87 (s, 31 2062 (15 3365 Ha, 29) 2.89 (v, J=6.5 He; 2
clerence ). 8:74 (8, 20) 4:037Cq, J=F.1 He, 2 ) 5.01 (g, 2 11} B.90.
Example -SSB(m.ZH)TIG—TIB(m.IH)719 F38 (ns 5 K.
A-397 S E31/4PCL Daal posic 828(WFEJ’, SBOLMNa)*.
N3 EST7APCI Dual némat 3Z8LH-EJ-.
"0 IR - (300 jiB:, CH[DROF‘ORM-&J G opn 1.27 (4, J3T1 0231
2565 (t, 3=6.4.0z, 5 2.87 = 2.87 (w, 2 1) 9.8% Ce, 2 )
Referance 415 Cq, &7, 3 Hz, 2y 8.99 - 7.05 La, 207,27 -~ 7.48 (a,
Example ¥H) 7.6 (4, 3285 Wz, 1) 8.42 - 850 (), 1),
A398 NS, ESI/APCT Diml posi °$9LM+HJ' 3¢ Li+a ],
WS 'ESI/APC] Duat néza: -36716-BI
'H KR (300 KBz, CHLGROFQRN-A)" & pm 1.26 (t, J=T.1.0z. 3 H)
2.35 (s, 3 1) .48 = 2,56 (m, J W) 2.8%=292 (ny 2 1) 3.75
Reference (s, 2H) 414 (a; J=7 1.0z, 2 1) 8,82 0 (o, 2 Hj 7.10 -
Example 72T (m, 2 13 77004, J=3.4, 2.5 Hz lHJSlO(dd J=2:5;
A-Ag9 0.6 Bar I H)
S ESI7APCI Dugl possi: B4QLKHE)", 371LNHal*.
NS, 558 /APC] Dual negat S47LI-H).
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Corrr:lp:und Structure Analytical Data oo,
'H HUE ¢30C Hfz, CHLORCFORN-d) & epo 1.26 (1, J=7.1 He. 3 H)
£.26 (d, J=1.9 Bz, 3 2.46 - 257 tmy, 2H) 2.83 - 2.92 (m,
Reference | ~~pr ‘\l N Q ZH) 8.75 (s, 3 H) 4.4 (q, JT1Ez, 2 1) 6. ;6 - 6.9 (m, 2
. H) 7.11 - 7.92 (n, 1 H) 7.70 (dd, 5=8.%, 2,6z, ¥ H) 3.10
Eﬁ%‘ge \/\D/‘; tad, J=2.5, 0.6 Bs, 1H),
US ESI/APCI Dual pesic S33LM+H1", 8650K+Hal’.
S ESI/AAPCI Dual mesa: $311M4-H"
'HHMR (300 NBz, CELOROFCEK-d) & ppm 1.20 ~1,31 (nm, 3 )
2.97 (d, 3=2.0 Tz, T H) 2.48 - 2.57 (n, 2°H) 2.83 - 2.92 (m,
Reference 20 3.75 (s, £ ) 414 (q, J=7-1 Hz, 2 H) 6.76 - 7.02 (nm, 4
Example ) 7.69 (ad, Jegl4, 258z, 1 B) 8.04 -'8.12 (m, L H).
AAD1 M3 ESI/APCI Dual mosit 3931H+HI", 355_i.]1+l(a]'
S ESI/APC Duml nega: 33L0M-KI-.
'H WMR (300 NHz, CHEDROFCRM~} & prg 1.25 (i, J=7.1Ha, S H)
2.52 (%, J56.5 B2, 2H) 2.8% (i, JSSHZ, 2H) 3.74 (s, 2
Reference B} 4.14 (o, J=7.1 Wz, 2.B) 5.18 (e, 2} .92 = §.97 (m, 2
Example EINH;/ B8 - 730 (n, 4.0 7.37 - 7.42 (m. LHY 7.53 - 7.58 {m,
A-402
K3 ESI/APC] Dual sosit $48LH+H]', $70LM+Nal®.
¥4 EST/APE] Dual nega:-S4BLH-H)-.
I HNR (200 ¥z, CHLORORORM=dY & pra 0.38 - 0.45.(n, 2.0
Ref 0.49 - 0,52 (n, £ B) 1.20 - 1.30 (n, §°F). 080 - 1.91 (m, 1
elerence E) 2.5 (t, J=6.5 Az, ¥°H) 2.88 (t, J=6.5 Hz, 3 B) %.68 -
Example 2.75 (. A B) 4.18 (q, JST.0 B2, 2°0) 6581 - 6.89 (m, 2 1)
A-403 7.16 - 7.24 (n, 3 H).
HS-ESI/APCT Dial posi: 292LM+E}"
'R HMR. (300 HHz. CHLOROFORM=A). & mbm 1.21 - 1.31 (i, 3H)
2.05 - 2.32 (m; 4 H) 235-262(m. $H) £.83 (d, J=7.8 Hz,
Reference 2By 2.88 - 2,96, 2 H) 2 42-337(11:.111)404- 4,24
Example (m, 2 H) 6,89~ 7.05 (mv 2°0) 7.09 =.7.25.(n, 2'H).
A-404 MS ESI7APC] Dia'l pagic Z80LHHHI",
*H-HER- (300" NEz, CHLOROFCEM-d} & pem .26 (t. J=T.1 Hz, 3 1)
7.53 (t, J=6.5 Uz, 2 W) 2.89 (f, J=6.5.Hz,-2 1) 3.75 (s.-.
Reference ) 4.14 (a, J=F;1 Ba; 2 0) 5.07 (s, 2 H) 889~ 8.96 (m, 2
Example M) 7.2% - 728 (my #HY7.28 - 7,56 (n, 1 H) 7,75 - 7.81 (m,
A-405 1 H) 858 (dd, J=4.8, 1.6 Hz, 1 H) £.88 (d, J=1.6 Hz, 1 1.
S EST/APEY Do) wosic SISLUHI", 4571 al".
NS ESI/APCI Dua) nesa: 313LH-H)",-348li+€ll-.
'H N (300 ¥z, CHLOROFERY-45 6 -pem 1,28 (1, 3=7.1Kz, 3H)
2.5% (4, J=6.5 Iz, 2.0) 8.57 (=, 3 ) 2:88.15, J6.5 Uz, 2
Reference ) 3.74 (s, 2.1) 4.19 (q, J=7.1 ¥, 20 5.1 (g, 2 B) £.89°
Example -89 m, 2H) 7.07 (d, J7.8 8z, 1 H) 720 -7.25 (my 21D
A406 7.32 (d, J7.8Hz, 1 EY TLBY {1, JTi8Hz, IR
IS ESI/ARCI Dual posi: 3290M+H)", 3511N+Mal'.
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1S ESI/APC] Dual pesi: 329LU+H)*.

Compourd Structure Analytical Data e
W YR (300 HEz, CHLOROFOP}I-dJ & ppm 1,26 (4, J=7.1 4z, 3 B)
250 (4, J56.5 fz, 2 A) 2.87 (4, J=6.50z: 2 1) 3.72 (5, z
Reference H) 4.14 (g, J=7.1 Hz, 2 H) 5.13 (s, 2 H) 6.89 - 8.97 (m, 2
Example H) 7.05-7.12 (o, 1 ) 7.32 - 7.46(m, 4.5,
2407 S ESI/APCT Dunl posi $32LUH). 354 LHFHal®,
43 ESL/APCI Dual nesa: 3300K-H).
0 §HR (300 ¥z, CELCROFORM=d) & pem 1.25 (t, J°7.1 Hz, 3.E)
2.52 {1, J=6.5 Az, 2 B) 2.89 (1, J=8.5 Hz, 2H) 3.74 (s, 2
Reference B) 4.14 (q, 7.1 Bz, 2 H) 5.G5 (3, 2 H) 6,89~ 6.85 (n, 2
Example B) 7.20 - 7.28 (m, 4:H) 7.48 - 7.49 (m, 2 1.
A-408 iS5 ESI/APCT Dual posi: 298LU+EI': 420%i+a)".
WS ESI/APCI Dunl neza: 39BLU-HI-; 4323MCIJ-.
‘ | H¥R-(300 KHz, CHLOROFERN-d) & ppm 1.39 ~-1.32 (m, §H).
243 2.57 (m, 2 1) 2.66 (a, J=F.6 0z, 2.H) 2.79 - 2.95 (a,
Reference B) 875 (s, 2H) 4.1 (g, JT1 Mz, 21) 6.85 (4, J=9.4
Example Bz, 1 B) 6.89 = 7.09 (m, 200 7.17 ~ 7.25 (m, 2 K} 7.57 dd
A-09 J=8.4, 2.5 Bz, 1 H) 8.10 {dd, J=2.5, 0.5'¥z, 1 H)-

'H HiR (300 iz, CHLOROFORE-d)Y & pem 0.96 (4, J7.4 Rz, 3)

h _ 1.19 - 1.82 (n, 3°8) 1,60 ~ 1.74 G, 28} 3.4 - 2.6 (o, 4
Reference | g TN G By 2.79- 2,96 n, 2 ) 375 (s, Z H) 4.05.- 4282 tn, 2 1)
Exarnple \;Lui\/ 884(&J84H21H)f596~710(m2]¥}712 7.28 (n,
A410 N ' 2 E) 7.67 (44, J8425Hz,lH)SUU—319Em.1H)
IS EST/APC] Dual posi: S43LHFH)Y,
o 'H §¥E €300 UKz, CHLOROFORM-d) & rpm 1,22 - 1.30 {n. 9 1)
) N o 745 - 3.57 (m; 2 8) 2.70 ~ 2.99 (b, 273375 (&, 2 ) 1.08
Reference /\o/u\/\p]/\/ . - 420 (m, 2 H) B.85 (4, J=8.4 Hz, L BY 7.04.(d, J=8.4 He: 2
Example Aol | B)7.14 - 7.3 o, 2.0 7.67 (dd, J=814, 2.5 Bz, 1 H) 8.11
A411 N (4, J=2.5 Bz, 1 ) ..
KS EST/APCI Dual pesi: S43LMeHI".
o "B NMR (300 KKz, CALOROFCRY-4) & ppa 1.18 - 1.33 tm, 3.1)
.25 (s, 3H)?47—359 tm, 2 B) 2,82 - 2.93 (m, 2.0) 372
Reference < . (s, 2 1) 4,06 -4.20 {m, H)433(qJ811Iz,2E)&?4
Examgle g O {d; J=8.1 z, 1.H) 7.04 - 718im
A412 : NS ESI/APCI Dual wosi: 330LM+HI.
'E HUR-(300 WMz, CHLOROFORN<d) & ‘pen 1.26 (3, J=7.1 Hz, 3.K)
2.52 tt, 404 Mz, 2 H)»2.88 (t, J=6.4 Hz, 2 HY 873 (s, 2
Reference H) 4,14 {a, Jo7.1 Bz, 2][)53?(3.&H)678(d.18?ﬂz
Example 18 7.30 - 741 {n, 31 743 - 7.48 (m. 207 7.59 @d,
A413 J=8:7, 2,6 Nz, 1 H) 8,08 (d, J=2,5 Hz; LY.

HS ESI/APCI Dudl posi: 315LUHRI,. 337 M+Na)*.

[0432]




[Table 18-60]

-233-

Compound Structure Analytical Data o
'H MR (300 MHz, CHLOROFCRM~d) 6 eops 1.96 (1, J=7:1 Bz, 413
2.2 (s, S U} 2.52 ¢t, J6.5 Mz, 2 HY 2.89 (¢, J5.6 Hz, 2
Reference B 3.71 (=, 2B) 4.14 {q, J57.1 He, 2 B} 5.07 (s, 2 H) 6.83
Example éleSZ}{z1H)704—714(m23)728-'?47{m.
1 _
A4t K ESI/ZAPCI Dual posi: 3781H+3)%, 3501k+Hal’.
NS EST/APCI Dua! nesa: 326(4-R).
'H HMR (300 YAz, CALOROFORK-d) 5 ppn 1.%5 (3, J=7.1 Hz, $H)
Reference 7.48 - 2,55 (. 2°E) 2.56 - 2.70 (n, 2 £) 2.88 (t, J°6.5 Hz,
Exarmol 23 2.7 (s, 2 B) £.07-~4.23 (n, 4 0} 652~ 6.89 [n, 2°H)
ple ,
P 7.20 - 7.28 (m, 2 H).
3 ESI/£PC] Dual posi: 92011,
"HCHNR: (300 MMz CALUROFORE-A) 6 pes 1.20 - 1.29 (.8 H)
Reference 2520 (s, 3 H) 2.48 ~ 2.55 {m, 2 E) 2.56 - 3.72 {z, 2 1) 2.68
{4, J=6.5 Kz, 2°H) 8.71 (e, 2 H) 4.0% = 4.38 (n, 4 K} 6.69 -
Example 6.7 (my 1 BF 7706 - 7.14 {uy 3 H).
A-416 HS-ESI/ZAPC] Diml posi: 334LM+H)'.
o L KWR (300 Bz, CHLOROFORN-d) & ppm 1.26 (4. 4=7.1Hz, 3. HJ
248 - 2.57 (m, 200269 - 2.74 (b, 2 1) 2:82- 2,90 {n, 2
Reforence | Ll i . B) 8.7 (s, 2 1) 4,15 {q, J<T.1 Wz, 2 W) 4.25 (¢, J=6.8 Bz,
Example H CRF [2E) B.88 - B.96 (m, 1 H) 6.98 - 7.15 (w, ZH).
A7 , /\)C i3 EST/APCT Tual posi: 233LM+3).
'K MMR” (300" KHz : CHLOROFORM-d) & pom 1.26 (t, J=7.1 Bz, 3'H)
3.2 (s 3H) 2.54 (¢, 3=6.5 Bz, 2 B} 2.98:(x, J=6.5 Uz, 2-
Refence PN PN, £).5.80'ts, 243 4.14 (g, J7.0 iz, 2 ) 6.98 - 7.07 (m, 2
ﬁqge HM £):7.18 - 7.25 {n..2 ) 7.98 - .18 (2. L KX 884 (d, J21.2
' R, Bz, 1 D).
WS ES1/APCI Dval pesi: SLSLNAHI'
0.HKR (300 WAz, CHLOROFORU~d) & pen 1.26 (1, J=7.17z, 3'H)
2.33 (s, B H) 2.38°~ 2.70 (b, 2 ) zs 1 (i, J38.5Hz, 2 1)
Reference 377 bs, 21 400 < 4.95 (o, 2 1) B.70%- 897 (n, 1 1) .78
Example < 6.8 (n, 1 B) 6.97 - .99 (n, 2 W) F.OT-(A, 162 Kz, 1)
A419 712 ~ 7,84 (m, 2.1).
i3 ES174PCI Dual posi: 228[K+I}".
5 " 'NUE- (300 MHz, CHLOROFORN<@) & sbm 1,26 (t, J=7-1 0z, 3E)
‘ zasgs,sﬁ)zsl_gt 6.4 Bz, 2 B} 2.86.(by 36,4 He, 2
Refarence /"of‘u\./\u ™ B).5.70 (s, 20 £.014 (g, J=T 1Mz, 2 W) 5:08 (5, 2 1) .89
Exampie A Q o - 8.96 {m, 2 M} 7.04 - To31 (o 1 H) T.184(d, J=8.0 Nz, 2.8)
430 : 732 (dy J=8.0 Bz, 2:H5:
¥SESLAPCT Dol posit BIBLNEI", 362N+Ha)'.
S ESIZARCL Dual newa? 3441H-H)
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Con&%ound Structure Analyticaf Data ,m!’;,a‘;ﬁon
o "I HKE {300 Wiz, CHLOROFORN-d) & ppm 1.25 (t, J=7.1 Kz, 3 H)
J _ 2.26 (2, M) 2,62 (4, J=5.5 0z, 2 1) 2.89 (3, J=6.5 Hz, 2
Reference [ "o ™ . iy 3.71 (=, 2 E) 4,14 (a, J=7.1 Hz, 2 ) 5:02 (s, 2 H) B.81
Example F . (d,.758.2 Hz, 1 W) 7.028 - 7.14 (m, 4 1) 7.3% ~ 7.4 G, 2
A421 o ).
IS ESIZAPCI Dual posi: 34GLM+HI', 364LH=kal’,
S E5]1/APCI Dual neza: 3340M-H] .
o "H NR (300 MBz, CHLOROFCRU-d) & ppm 1.25 (1, J=7.1 1Mz, -3I-IJ
PN 2.97 (=, 5 1) 5.58 (4, J=6.6 Uz, 2 1) 2.8 (F, J56.5 0z, 2
Reference |~ Y 0 4.71 ts, 21 4.14 ta, J=7.1 He, 2.B) 5,08 (s, 2 H) B.80
vl ! o i, J28.2Hz, 1H) 7.08 - 7.15 (o, 2 0) 7.20 - .86 (m, 2 1)
xample N Fg 7.4 - 7.50 (n. 2 H).
A422 : M ESI/APCT Dual posi: ALBLKE)', 4341Mebal’,
S EST7APC] Dual mega! 410LM-EL™, 446L4+CLI".
o 'ENME (500 WHz, CHLOROFORH-c) & ppm 1.00 - 1.10 (m, 2 )
iy i i.26 %tmjﬂzzzgz, 3 g)ﬁ g’r‘ ; 1. .'216:(1:, 3 51) 1.6 - 1.9 G,
eference |~ L, ‘ ok m - (m, 46 - 256 (o, 4.13-2.87 4,
Example ‘3/\/\’;{ ' J=6.4 Bz, 2 M) 4,10 - £:20 (n, 3H) 6.88 < 8,98 (a. 3 B
2423 : . ) 17,22 < 7.28 (n, 2 H).
TP T M ESI/PCI Dua) posit SOBLERI".
HHIR (200°HHz, CHLOROFCRN-A) & veii 1.18 - 1,33 (oo 5°8)
Refarence 1.3 = 1.70 (n, 7 H) 193 = 2.10 (o, 27} 244~ 2.58 (n, 4
H) 2.80 - 2.96 (n, 2 E)°4.0¢ - 4.28 {m, 2.E) 4.47 < £.59" (o,
Example 1) 6.83 - 6.9% (. 30 7.17 - 7.3 (m,.2° ).
A-424 3 ESIZAPCI Dusl pésic 30GLIHS".
'H, M¥R (300 Mz, CHLOROFCRU-d)- & pom 1.25 (4, J=7.1 Bz, 3 A}
2.36 (s, 31 2.51 Ct, J=6.4 Kz, 2 B} 287(,J=G4H‘z. 2
Reference H) 3.73 (s, 28) 4.15 (a, 7.1 ¥z, 2.H) 697 < 7.08 (n, 2
Example By 7.14 - 'i' ﬁs o, 2 1) 7.78 (d, J=2.2 Bz, 1 1) 7.92 (d,
A-425 J22.2 Hz, 1 H). .
1S, ESI/APCT Diml pomic 249LH+H)'.
MR- 4300 WHz, CHLOROFCRK-A). & ppm 1,26 (6. 3571 Hz, L.H)]
2.3 (s, 3 1) .52 (%, J=6.3 Nz, 2 ) 4.47 ¢ =ksﬁ_z.~z
Reference E) 3.76 (s, 2 B £.15°ta, J=7.1 Ha, 2 H) 62 q ~ 7.09 {n, 2
Example E) 7,15 - 7.25 (o, 2H) 7.47 - 7.56 (u, 1 H)'7.82 (d, J=£.0
A426 z. 1.
S ES1/4BCE Dual posi® 333LH¥HI™
"§ ¥R (300 MBz, CHIOROFORN-AY & boo 1, ~s (t, J=7:1 Be,- 3 H)
2.32 (s, 3H) 240 ¢s, 3EY 2.52 (4 4Hzy 2 H) 287 (1,
Reference 640z, 2 H) 8725, 5.0 40147, JET1 Bz, 2 H) 4.9
Examle (=, 2H) 7.01 (d, J=8.4 Hz, 1 B) 7.16 (dd. J28.4. 2.2 Hz. 1
MQF; ) 7.34 (4 J22H21HJ
US ESIZAPCI Dual posi: 367EMFHI", 383UEHN)".
VS ESIZAPCI Dual nega: $85(M-HJ".
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Compound Structure Analytical Data oion
UL IR (300 UEz, CHLOROFCRU-A) 6 ppm 1.17 =140 (m, 4 1)
Reference jk/\p 1. 52 E,gl 9 gn 3H% 1)94 <540 (m.(ﬂ H)-2.46= 2.57 t? (z
_ k) S 28T (m 2 ) 5.82 - 2.98 (m, ZHY 3,00 - 5.17 (m,
BamE | e > O 1) 405 (a, I e 2 ) 7.1 - 7.38 (0. 5.
H US E81/4PET Dua) pesis 2TBLIFR).
' MR- (300 HHz, CHLOROFORN~d) & pro 0,36 - 0.4% Gu, 2 1)
051 - 0.59 (m. 2 BY 1.19 - 1.2 (o, 6 B) 2.51 (t. J=6,4 Oz,
Reference 2 By 2.87 (i, J—ﬁ‘ 48z, 28) 3.7 (s, 2 H) 408 (s, 2 1)
Example 109 - £:18 (n, 200 6.75 (d, J=8.4 Ha, 1 K} 7.5T (dd
A420 10=8.4, 2.5 Bz, 1 1) 8.02 (d, J=2.5 Hz, LH).
g ESI/&PCI Bual pesit 293LH+H)".
° . NKR. (300 Tz, CHLORGEORY—d) & prn 0.06 - 0.16 (m, 2 H)
| 0:25 - 0.52 Gi. 2°H) 0.75 - 0.90 (p. 1 9 1.20< 1.32 (n: 3
Reference /\O/J\/\N N E)1.81 - 1.701(m, 21) 2.44 - 2.57 (m, 2H) 2.82 - 2.93 (m.
Exampie b i 2H)372(s,2l§)406-490(m23)434& J=8.8 Uz, 2
2430 S ] BI70 (d, J=8.4 Wz, 1 H) 7.57 {dd, J=8A; 2.5z, I I}
5.0 - 8.09 (m, 1A).
1S ES1/APCI Diml posiz 293LI+E1".
" HER (300 NHz, DUSO-d,) & pmi 117 (&, JT.1Hz, 31 238
- 244 (o, 2 ) 246 (s, 3H) 264 - 2.7 dn, 2 H) 5,60 (s;
Reforence 20 £.04 {a, JT.1 Mz, 2 D) 5.07 (e, 2 ). 6.9 (d, JS’.’
Eomo Hz, 2 B) 7.21 {d, J=8.7 Bz, 2 W) 7.27 (4. J=7.9%0z, 1 )
xampie 772 (dd, J=1.9, 5.2 M=, 1 HY 6.51 (d: 722 Bz 1 E).
A431 §S ESI7APCI Duad posic 92301+, 3510M+Nal®.
K5 ESI/APGL Dagl nega: 32TLH-UT.
"E NHR. €300 Y8z, CHLORCFCRN-43’ & pow D.73 — 0,81 (m, ZH)
Reference 0.8% - 0.89 (n, 2H) 120 (4, J7.1 Hzy SH) 2.48 U4 Js6.%
Uz, % 0 2.78 (s 2 H).2.88 (v, J=6.7 Hz, 2°0) £.08 (a.
Example JHA Y Bz, 21 704 =724 (m, 1B 7.25° 'r 3 (m, £ 1),
A432 s ESIYAPCI Dun) posi: 2480M+HI'.
"W YUR" (300 ¥Ez, CHLOROFORY=) & oo 0.78 - 0:86 (m. H{)
1.21: (t, J=F.1 He, 3 H) .43 (6, J=6.5 Hz, 2.B) 2.76 (=, 2
Reference H).2.85 (t. J§.5 Hz, 2°0) 4.09 (o, J7.1 Bz, 20) 7.19 -
Example 7.52 (m, 4 83,
A433 5 ESI7APCT Dual posi: Z82IMEN].
" NHR: (300°MHz, DNSO-d,) & opm 1.17 (x, 7.1 Hz, §.8) 2.38
S o4k (n, 3H) 288 - 272 (w, 2 1) 3.61 (5, ZH)404 (o,
Reference J71 Bz, 2 B) 5.10°Gs, 2 EY 8,95 - 7.0¢ (w, 2 ) 7220 -
Exampie { g? (. 13HH) 797 tdd, J=0.0, 1.8 Be, 1 H) 8 .40 tdd, J=4.8,
A3 WS ESIZAPCI Dual posit 323LMe1", 95110¥alr
I3 ESI/A.PCI Dual negal F271x-4).
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Cong}:oound Structure Anglytical Data o
ENUE €300 MHz, CHLOROFORY-4) & opm .84 - 1.1%<m, 2 1)
, 1.26 (¢, J=7.1 02, $ ) 5.9 - 1.82 (w, 3HY 1.83 - 1.95 (n,
Reference /v/\| 2 H) 2.08 - 2.21 (m, 2 H) 2.43 - 2.57 {u, 4 H) 2.82 - 2.9
Example L O {m, 2 H) 3.38 - 4.10 (m, 1 K) £.10 - 4.20 (m, 2 H) 8,79 -
A-435 N - 687 o, $H) 6,90 - 6.9 G, ZH).
W8 ESI/APGI Dua) wosi: 3240+,
a . . HUR: {200 MHz, SHLOROFORN-d) & ppm 0.96 - 1.17 (n, 2.00
_ ‘ 1.27 (t, .18z, 30 1.%7 - 1.67 (, 3 H) 1.85 - 1.99 (m,
Reference /\D/”\/\,/' A () 2,10 - 2,35 G, 2 0) 2.48 - 2.58 (m, 4.H) 288 (4,
Example H O\D N 85 Hz, 2H) 400 -4.30 (5, 3H) .8 - 6.99 b, 2 )
A436 TR 745 = 7.58 {o, 2 H).
g : ESL/APCT Dual posi: I74L+H)'.
' NMR. (500 NIz, CELOROFCRU-4) & wem 0.58 —-G.71 (m, 2°H)
e ) 090-102(m.zm1zs(t,17152,3H)17’s—193(m
Reference /\G/“\/\N ‘ A . 1) 2.53 (1, J=6.5 Hz, 2 B} 2.92 (x, J=6.5°Hz, £} 3,80
Example H'/@\;I {s, 2.0) 415 (g, #F.1 Hz, 2 ) 6.75 - 6.83 (u, L B) 7.00 -
4437 : ?1n(m2ﬂ)738~7a9(m.3HJ797-303(m,1H)
I8 EST/APE[ Dual pesit S41L+E".
T§ U (300 WHz, CHLOBOFORM-Y & ppm L.25 (i, J=7.1Hz, JB)
2.52 (t, J=6.5 Bz, 2 H) 2.8 (t. J=B.5 Hz, 2-H) .74 (s, %
Refarence [)-4.13 tq, J57.1 Mz, 9'H) 9.97 (s, 2H) 6.88 - 8.95 (m, ¢
Exarrol M) 7.20 - 7.26 (w, 2-0) 7.48 (dd, J=8.4, 0.7 Hz, 1 H) 7.69
xample (dd, J=8.4, 2.4 Bz, 1 B) 8.55 (M, J=2.4, 0.7 8z, 1 ).
A-438 MS ESTAAPE] Dial posi: 34LML, 3710NNal’.
s, ESIZkbCT Tual nesa® 34704-8)7, $83LU+CII.
U HMR-(300 HHz, CHLOROFORM-d} & ppm 1,26 (3, J=7.1 Hz, 3 1)
3048 {4y J=1.1 We, 3 BV 2.52 (¢, J=6.5 Hz, 2®) 2.88 (t,
Reference J=8.5 Hz. 3 U} 3.74 (s, 2'H) 4.4 Ga. J=7.1 Bz, 20) 5.28
Example (s 2 B) 8.93 - 6.9 (n, 2H) 7.20 - 736w, 2 W) 741 (a
ns Eélfﬁpc:! Dual posic 335(H#A]t, 957 LM+¥al®.
NS ESI/ZAPET Dual nesa: 3330K-RI".
"1 HYR {300 HBz, CHLOROFORM-d) & ppn 1.25 (1, J=7.1 He, 3.H)
2.82 (£, J=6.5 Wz, 20y 2.80 (¢, J=5.5'Hz; 2.H) 3.74 (s, 2
Reference ) 4.14 €q, 3721 Ha, 200 5.18 (s, 2 1) £.83 (d, J=4.5 Tz,
Example 1.0 8.96 - 7.50(m, 2 B 7.20 - 7.30 (v, 2.0) 7.3¢ 4,
'A440 L5 Tz, 1 B) FBI (8 LB
U3 EST/ZAPCL Dual posi: :38GUEYE)', 302(K+¥al’.
XS ESTAPCL Dual nega: S580N-K)-.
', NUE-(300 ¥Bz, CHLOROFORM:d). & ppm 1.20 - 1.30 (m, 3:H)
Reference 2,87 s, 3H) 2.44 .~ 2.80 (m, 2 H) 2.88°(t, J6. 30z, 2 )
Example 8.78 {s, 1) 4,08~ 4.20 (n. 21 7.03 ~T.12 tm, 2 ) 7.1%
441 2736 (o, 21) 848 (s, 2 0).
K8 ESIAAPSI Dual pozi: BIBLHTS".
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Cor&p:und Structure Analyficat Data ;nfoﬁﬁgﬁm
‘H HER €300 JHz, CELOROFORN-4} & pew 1.19 - 1.32 (n, 3 H)
Refi §.05 (s, 1) 2,83 (s, 3R) 2.55 (t, J=6.4 Hz, 2°H) 2.82 -
elerence 2098 (n, 2H) 367 - 4.78 (m, 5 H) 4.08 - 4.22 (n, 2 1) 7.00
Example - 7.09 (b, 20 736 - 737 (m, 2 1) 7.56.(d, J1.9Hz, 1 H)
A-442 7.89 (4, J=1.9°Hz, 1 W),
S ESIZAPC] Dual wposi: SA90N+HI".
", ¥¥R (300 ¥z, CHLGROFORM:d) 5 pom 1.26 (4, J=7.1Hz, 3 H)
7,22 {2, 3 H) 2.45 - 256 (m, 2 H) 2.83 - 2.94 (n, 2 H) 3:71
Reference (s, 2H) 4,14 (o, JS71 02, 2H) 4.75 (g, J=8.7 Hz, 2 1)
Exampla 740 - 745 (m, 1 H) 7.83 - 7.91 (m, 1 E).
A-443 3 ESI/ARC] Dol posjt 32100H]".
MR €300 ¥z, CELOROFCEN-d) & wpu 0.06 - 0.17 (g, 2 H)
0.39 - 0.51 (n, 2 §5:6.76 = 0.9 (m, 1) 1.18 - 1.30 (m, 3
Reference H) 1.61 - 1.74 (w, 2700 8.15 - 2,22 {w, 3 H) 2.47 = 2.58 {m,
Example 2°).2.81 - 2.94 (v, 2H) 3,88 (s, 2T) 4.06 - 4.20 {w, 21)
Jom 4.36 (t; J6.6Hz, 2 1) 7.35 - 7.41 (o, 1 H) 7.80-7 7.90 (a5
1. _
1S ES1/APC] Dual mesi-S07LH+HL".
o L UHR (300 ¥llz,, CILORORCRY-d) & pen G.99 -.1.% ke, 2 H)
| 1,28 (t, J=1.1 Mz, S H)°1.93 - 1.62 (a, $H). 1.81 - 194 (ns
Reference /\O)\/\N/ e 20 2.00 - 2200 s 20D .47 < 2,80 (w, 4 ) 2.67 4,
Example H _ J=6.6 Bz, 2 B) 4,15 (u, J=T.1 Hz. 2 H) 4.79 - 4.95 (n, 1 )
A 6256 - 6.70 (m, 1H) 722 ~7.37 (m, 1H) 7792 - 8.01 (m, 1
A445 ).
WS ESIZAPCI Dual posi® 825LM+H).
'1{ HHR §500 §Bz, CHLOROFORM-d) & ppm 1.20 (t, J=7,1 Bz, $°H)
Reference 1.2 (e, 81D 240 (4, J56.5 4z, 2 H) 291 (e, 27 2.80 tt,
J=B5 Hz, 2 H) 2,07, 3710z, 2H) 734 - 7.34 (2, 2 )
Example 7.37 < T.46 (o, 2H).
A-446 US ESI/APCI Duml powii 2841¥:+H)°.
R "I HMR. (309 KFz, CHLOROFOREZA) & ppn 0.97 - 1.11 tm, 4.H)
' 1.26 (5, J=7:1 He, 3 E)72.01 - 2.16 o, 1 H) -9.64 (1, J=8.5
Reference /\OJJ\/\N v Mz, 2 B} 2.99°(t, J .55 Bz, 2H) 3.86 (s, 2 H) 4.1E (g,
Example ol JE.1 He, 2 M) 7atd ~ 23 (oy YHY 7237 - 744 (. 2 )
S .47 - 7.55 (v, % 3) %87 - 7.97 (m, L H) 8.81 - 8.73 (n. 1
A-A47 e 1. ).
U8 ESI/APCI Dual posic 82414+H)*.
o I WMR (300 Wz, CRLOROFORK-d)' & pem 1.28 (1, JS7.1 Hz, 3°H)
| 242 tg, S U) 258 (%, J=8.4 He, 2 B) 2.80 (1, J=6,4 K2, 2
Reference /\0)\/\‘ 13381 (5. 2.H) 4,14 fq.. J=7.1 Bz, 2.10) 5.06 (s, 2 1) 7.03
Example A O o —707(mlH)7l3‘-'i’19(m1HJ732-74l(m.4HJ
A-448 g I\- 8.24 ~ $.57 (o, 1 H). _
e NS ES‘/APL‘I Dual pogi: 329I_M+HJ' 251 L+ Hal .
S ESIZAPCI Dusl nega: S2FM-)7, 2831M4C1)
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[Table 18-65]

Cor&;:)ound Structure Analytical Data ,,foﬁﬁﬂm
o M OWXR €300 Mz, CHLOROFORM-A) & prem 1.26 G, J=7.1 Mz, 3HJ
o 2.53 (t, J6.5 Hz, 2 H) 2.90 (t, }=B.5He, 2 B) 4.81 (s, 2
Reference o ~ E) 4.14 (a, J"!le.z}[JSUB(s 20 6d -7.01 (0, 3

H)?B’(-?clz(m.ﬁﬂ)

Example H 0 o
A4 NS ESI/APCI Doal posi® 3HALK#HIY, 336LUHR".

S EST/APC] Dial hesa! S120M-B1-, 3480011

1 ¥R €200 Y¥Hz, CHLOROFORM-d) & ppii 1.26 (4. J=7.1 8z, 3 H)
6.5 Hz

o}
, 2.98 (s. 3 H) 2,52 (4, J6.5 Bz, 2 B} 2.89 {t, J=6,5 9z, 2
Refecence /\DM/\Q\} £).3.81 (s, 283 434 (o JH.1 Kz, 2.1) 502 (s, 3 1) gso,

Example 4 -'8.90 (m.?.H)705-711 (o, 20) 7,30~ 741 (m, 4 D
A-450 \@\ WS ESI/APC] Dual posi; 823LM+B)°, 350LM+Hal.
o [E5ESE/APCE Dual nesat 328 K- B, 36200ClI",

o ‘L KR (300 )Hz, CHLGROFORM:d} & pom 1,26 (%, J=7.1 Hz, 34)
oy 295 (s, 3H) 2:52 (t, J6,5 Hz, 2 E) 4:88 (1, J=6.5 Kz, 2
REEMBNCE | g e 057°8.75 (s 210 4.14 (g, 0571 Bz, 2) 5.82 (s, 2 0) 6.76
Example H/\C\?_, tdd, J=8.5, 0.5 Wz, LW} '7.18 (4, J:6.0 Hz, 2H) 7.45 (d,
2451 = J=8.0 z, 2 H) 7.5¢ (dd, 9=8.5, 2.4z, 1 ¥} .09 tdd,
) J=2.4,0.5 Iz, 14,
IS ESIYAPE! Dual posii S29LY+EJ', 35114sYal®.
o ' MKR. (300'NBz, CHLOROFORM:d) & eow 1.28 (t, J=7,1 Hz, 3.H)
, 2.52 (£;. J6.4 Tz, 2.9) 2.98 (£, 3=8.4 Hz, 2 H) 3.73 (s,
Reference /\D)L\/\N, S E) 414 Cq. J=7,182, 2.0) 5.98 (=, 2°E) 6:97 (dd, J=8.5,
8 0.5 Hizy & H} 7.51~ 7.3 (n, 2 B) 7.36 - 7.42 (n, 2 H) 7.60
Example tdd, J=6.6, 2.5 Hz, 1) 6.05 (44, J=2.5, 0.5°Fz, L ).
A-452 S ESI/APCT Disal posit 34GLMH)"; 3711+ al .
1S .EST/APGI Dusl ‘megats S47UN-T1™ -9831M¢CLI".
"B, UNR (300 M0z, CHLOROFORM-A) & pm 0.08 - 0.17 (m, 2Z.H)
0oAL - 0.5% (o, 3K) 0.76 - 0,83 (n, 1 H) 1.36 (%, J=7.1 Bz,
Reference 2 HJ 1.86 - 1.76-(m, 2°0) 2.44 - 2.57 (m, 2.B) 2.77 - 2.94
Example (i 2 K) $.71 (5, 20415 (a, T=71 e, 2 1) 4.89 -~ 4,47
A-453 (e 2H) 7:88 {d. 2.0z THI 7,04 (4, J=2.2 0z, T )
IS ESI/APCT Dust pomic 927LIEH",
TE MY (300 HHz. CHLORAFORN-AY & ppm 1.25 4t, J=7.1 Ha, 3K
5547 (1, 6.5 0z, £E) 2,92 W. J=B,5lz, 2.5 2.86 (s. 2.
Reference H}404(3.33J41 o =71 B2y 3 H) 8085 - .73 tm, 1
Example 1).7.30 - %.36 (n, | T3 - 7440, 2HY 7.57 - 7.88 (n,
7254 LE) 7.95 - 8.054n, 2 ).
§S ESIZARC] Dual posi: 315140,
9T YR, €300 Mhz. CHLORQFORY=AY & wpm 1.26 (t, J°7,1Hz; 8 H)
554 (v, JB.5 0z 2 HY 2.9 (¢, J=625Hz, 2 Hy 3.87 (s, 2
Reference HJ4LS(Q,J71HZ 2H}?39'7£?[m.2m?‘3‘ 7
Example (e 2 8) 7.89 ~7.96 (o 2 H) 8.60 - 8:56.(n, 1 1.
A455 K5 ESLAAPCI Dugl pozi? 319[]1+HJ'
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Cos&;ﬁund Structure Analylical Data {nfoﬁ:';m
o ] NUR (300 Wiz, CHLOROFORH-4) & pep 1.28 (t J=7.0 0z, 8H)
1 2.53 (1. J56.4 Hz. 2B} 2.90 (1. J=6.4 Bz, 2 1) 2.8% (s, 2
Reference | o i = H) 4.14 (q, 3=T.1 Hz, 2 W) 5,15 (e, 2°L) 7: 29 - 740 (m, 5
Example Bt oy B) 7.56 - 7.64 tm, 1 E) 8.43 - 8.43{m, 17).
A456 I r iS ESI/APC) Dia posi:-383[H+E)', 408 | H+Ha *.
S 4 WS ES1/ABC] Dual nega: 38LLU-HI".
3
'H HHR (300 )iz, CHLOROFORK-d). & ppir 1.25 (3, J=7.1 Hz, 2 1)
7.53 {1, J=6.5 Bz, 2 B) 2.90 (%; J=6.5 H=z, 2°H) 3.82 (s, 2
Referencs 05 404 (¢, J=T. 1Tz, 2B 5.41 (s, 20) 684 - 6,89 (m, 1
Example 731 - 7.37 (0, 2 H) 7.98 - 7.45 {a, 2H) 7.74 - 7.80 Lo,
s ESI/P.PC[ Dual posii 3831M4~HJ’. £0501+4a]".
S ESI/APCI Dual mesa® 36LLH-HI.
B BMR {300'E=z, CHU)EOFDR}{ -d) & pew 1.26 (t, .0=7.1 Bz, 3.85)
254(t J% .5 Iz, H)ZSB[t J=6.5Hz. 2 1) .83 - 3.%7
Reference (m, 2 0) 3.90 (s, 3 H} 4515 (a0 J=7.1 Hz, 2 0) 7,21 - 7.30
Example (mlHJ737—745(m 2HJ762-7?1(m.1H)785—
A458 7.93 (m. 3H)836~842(m.1£{)
5 ESI/RPCI Dual posi= S15[H+H)".
"HHME: (300 Wiz, CHLOROFURM-d).& pem 1.24 (2. J=T.1 Hz, 2H)
2.83 - 2.78 m, 2]{)295-308 (i, 2:0) 3,85 (s, ¥ )3 93
Reference (5,2 0 4.13 (g, J=TiiHz, 2 8) 7.15 - 7.54 (o, 4 W) 7.85 -
Example 7.98 (n, 2H) 8.26-8.34 (w, 1 H).
A459 MS E31/APCT Dual posi: 315[K+E)'.
o " HMR (300 ¥Hz, CHLOROFORK-d) & jpem 1.28 (1, J=7=1 Hz, 3 1)
L 1.31 - 1.80 (a, 5H)179—198[m.éH)Z-i?-ZB’!(m4
Reference /\O/‘K/\N/‘“ H) 2:83 - 2.92 {w, 2 ) 3.57 - 4.85 (m, 1 H} 1.14 (q, J=T21
Example H O s Hz, 2 B) 4,45 (5, 2 Y7, 26 - 7.9 . 4 1.
A-460 R i3, ES1/APGT Dual posi: $54LM+H]!.
F gy
5 "W K¥R {3090 WRz, CHLOROFORM-d} & vpm 0,94 - 115" (m,-2 HJ
Referance ] ]19-154(m.4]'1)133*193(m.2ﬂ)203-321(m
Example /\0/"\/\,\/ I 1B) 2.44 - 257 (o, 4..2.80 - 2.92 ta, 2:1) 4.02 - 4.27 (m.
A1 H ‘ O 4H3676—688(m.2ﬂ)?16 T4 (2R,
NG NS ESI/APEI Dual posi: $4OLE+HI™
o *H NUR (300 Bdz, CHLORCFCRM-d) & ppm 0.85 - 1.04 (i, 2 H)
o 1.20 - 1.88 (. 540 1,77 5 1T.81 (n, 278 2308  2.16 (s 2
Reference /\e/”\/\n ' H) 2:42 - 2,58 (m, 4 B) 2:86 (¢, J=p.4Hz; 2 H) 3.20 - 5.%
Example ' H (n. 11 413 (qy J=Tid Mo 210 251 (.. 2.8) 7.26 = 7.85
AAB? Q ’ (m, 4 H).
WS ES1/8PCY Dual posic 3541011,

[0439]
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Con&%ouna Siucture Analytical Data o
o 'H YR (300 WHz, CELOEOFORN-d) & spw 0.93 - 1.13 (m, 2 1)
o 1,26 (5, J7.1 Bz, 40 1.32 - 1.59 (6, 3°0) 1.81 - 1.5 (s,
Reference /\OJ\/\N A o [PE 209 - 2.22 (o, 2°H) 257 (s, 3 H) 2044 -2.55 (n, 4 )
Examnple HAO 2,81 - 2.92 (m, 2°H) 4.00 - 4.22 (m, 3H) 674 - 6.95 (m, &
A-463 H) 7.01 - 7.11 {n, 2"
WS ESI/APC] Bual posi: 320LM+HI'.
o ' NIR (300 ¥z, CHLOROFORN-d) & v 0.95 = 1,13 (v, 2 1)
1,15 - 1,51 (m, 8 K) 1.85 - 1,82 (m, 3 K) 1:81'~ 1.6 (m, 2
Reference /\OM ' 0 2.10 - 2.24 (n, 210 2.44 - £.85 (n, §T). 2.6 - 2.5 (m,
Example A _ 2 1) 4.08 - 4.22 (o), 3.H) 6.77 ~ 6.88 (&, 2°H) 7.05 - 7.13,
A464 Rt (m, 2 H).
M3 ZS1/4PCT Dual pesit 33LWH)'.
"HHER (300 MHz CHLORUFUE]( 43 & prn 100 - 118 (n, 2 )
- 1.27 (t, J=7.1 llz, 3 03 1.32 - 1.62 {m, $K) 1:80 - 1,94 {n,
Reference g S TS R | ZH)ZU?-223(m 27H) 2.42 - 2.80 (m, 4 H) 2.87 (3.
Example ' H 36,5 Bz, 2 8) 4:15 {g, J=T.1 Hzy 20) 4380 = 4.99 {m. 1 )
AR o~ 6.5 - 6.6 (o, 1 1) 7,40 <786 (. 1K) 8:00° 8.31 {o, 1
).
M3 ESI/APC] Dual posi: MALLEHH)Y.
o K5 ESI/APCI Dual posi: 325LKFHI:
Reference .)[\ L .
Example | <7 O J\\Trfﬁ RS
A-465 N
o S ESL/APC Dual posii 324LM+H)'.
Reference | ) .
Example /\D/k/\r/‘
A4 L N
e
R MR (305 WHz, CHLOROFCRA-d) & pem 1.0Z - 1.20-(n, % B
‘ . 126(t.J"’(lh‘z,3H)133-160(111,31{)181—194(111.
Reference /\Q/U\/\N : NS 18D 2,10 - 2.97 (n. 5 H) 248 - 2.58 (6,04.K) 2.92 - 2.9%°
Example H QJO/ (m, 2 B} 415 (ay J=7 06z, 2 4F 4:8% = 4,89 (n, 1 HY 6.53 =
7488 Argergg® (B84 (6, 1H) 7.30 7,41 Go,. 1 ) 788 7.98 (m, T ).
WS ESIZAPCY Dual pesi 3211M<H]*.
o UL, {¥R (300 }¥z, GHLOROFORK-d)- & mew 1.28 (t, J=7.1 Hz, 8 H)
! 2.54 (t, J-8.5 iz, 2 1) £.91 (4. J=8,5:0z; 2.H) 9.86 (s, 2
Reference /\OJ\/\NA ) 3.91 (s, 3.H) 4:15 (a, J=F,1 Ha; 2 B 6.72 - 6.80 fw, 1
Exampia T on @\ H) 7.18 - 7.25 (., 1.H) 7.36°- 747 (n, 2H) 7.87 - 7 68 (n,
A6 _ ® 2 B) 8.46 - 855 (i, L:E).
L M& ESTZAPE] Duzl pogi: SIG[M+HJ".
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Compound Structure Analytical Data o
o . ‘H HR 1300 NEz, CHLORUFURL[ -d) & pear 104 =120 (m, 21D
/U\/\N JF|1L2T (1, J‘71Hz.3ﬂ)135-162(m,3HJ18"197(
Reference | "o i ; X 2 2.10 - 2.26 (ny 2 8) 243 - 2.58%(m, 4 H).2.82 - 2.93
Example H o tn, 2 H) 4.15 (a, 7.1 iz, 2 1) 4,83 < 5,10 (n, 1 B §.70 -
A4T0 0 6.7% (my, 1H) 7768 -7.79 (o, 11D 8.36 = 8.45 (i, L 1),
IS ESI/APCI Dua) posi: S75LU+B)'.
o "% NHR- (300 YH=, CHLOROFORN-d) & -ppm 0.84 -'1.04 (n, 23)
JI o 129-154(m.SH)177-191(m.2HJ204-215(m,2
Reference | o oo™ ). 2.41 - .55 (o, 4 B 2.81 - 2.89 (i, 25‘]3321“335fm.
Example Z o 1H) 4.4 (g, 370 Bz, 28) 4.50 (s0 2 1) 6,98 - 7.07 G,
AAT11 i+ 0 ). 7.25 - 7.86 (m, 2°0).
5 =, M5 ESI[/APCL Dual posi: 22BLMHH{%.
5 ' YUR. (300 MBz, CHLOROFORE-d) & pbp 1.02 —1,21 {4, 2 1K)
|' 1.36 (4, J“71H2,3Hj135-166(m 30) 1274 - 1.5 (n,
Reference ,/»xxo,/L&w,/~\N. L e BD 201 - 225 v, 20 2 e 2. 80 n, 4 B) 2.80 - 2.8
Example N l (v, 2 H) 415 (a, J=7.1 8z, 2 H) 4789 = 504 (4, T H) 6.63 -
o g [T (m 1) B8 - 6.96 (, 1 B) 7248 - 759 o 1 1) 808
' - 8.18 (uw, 1 H).
NS ESI/APCT Dugl posiz 3071H+R)".
o "H-HUR (300 MHz, CHLOROFORK-A) & 'ppm 1.82 - L.29 {m: 8 H),
Reference ! 2:6% ~ 2.60 (m, 2 B 2.94 (¢, 4=6.5 Uz, 2 1) 3.97 (s.Z)
Example PN NN O 1409 - 4.21 (n, 2 %) 7.10 (d; J=9.0 8z, 2H) 7.38 (d, J=6.0
A4T3 H 8z, 2 H} 8.07 - 'g.11 (a1 HY 8'380] J=1.4 B2, 1 H).
h : HS EST/APCI Dual posii F36LH+H]",
o 'H N¥E. (300 Bz, CHLOPOFORM-d) & .ppm 0.09 - 0.17 {m, 2°M)
; 048—054(:11.3H)0‘?7—093(m.’1}{)128(t 3=7.1 Hz,
Reference /\O/lk/\N < o 3H) L.63 ta, 767 Hz, 2HY 2.56 (4 UE66Ma. 2K
Example H /5 (6 J=6.6 Bz} 2'0) 3387 (s, & ) 4,06 &, JoB37 Bz
A4TS o 415 ta, J<T.1Hz, &M 7.14 -7 19(1111}{)721-725(!11,
LHY £.25 (dd, J-2.8, 0.6 Kz, T H).
US ESI/APCL Dudl posi: 283LMHHY, 3161M+Ha3%
H HKE (300 ¥Ez. CHLOROFORN-d) & “pim 0.54 - 0.56 (m, 2 H).
Rel A }C{'Jﬂ- 5 0. 9? E(j?.(‘? H%, g)ﬁ? ‘;81 4 ég (2 -H%]:-l] 21 1031 (w, 3
aference A~ . 1.43 - m; -1 m, )
B | W O 20 243 - 8.57 (o, 4 1) 2,92 - 2.92 5, 20040
AA4TS 3 - {o,. 3 0) 6.75 - 6.83 {m, 2°1) 6.4 -~ 7,01 (ID.WZHJ
S ESIAAPCI Duel posi: 34BLU+HI'.
'H, HIR ("’UU }'Hz "CHLCEOFORY=47 & ppm 0.68 - 0.75 .(n, 2.H)
. 0:90 - 1.01 {m. 29)°1.96 &, J=2 1 8s, 88 1385 - 1,97 §
Ref /\o)k/\N ! -
eference 22 p , lH)249*259(m,2HJ238—297(m.2HJ390($.ZH)
Example H: lﬁ O 408 - 4.21 (m, 2 H) 5.98 - 7.07 (b, 2HY 7,08 ~7.18 (o 2
A-476 i T H)798-819(m,11'1)334(d J14Hz.1H)
US ESI/APCT Dual posi: 342LM-H)°.
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Compolnd Structure Analytical Data .
o H WHR (300 Nz, CHLOROFCRU-d) & per 084 - 1.02 (m, 2.H)
3 : T.20 - 1.64 (n; 6 H) 1.78 = 1.89 (n, 27H) 2,08 - 2.18 (a, 2
Reference /\O)K/\N/ ) 2.40 - .52 (w, 4 ) 2.81 - 2.89 (g, 20} 8.20 - 3,57 (m,
Example it 1 W) 414 Ca, J=7.1 Bz, Z H) 4.56 (s, & HY 7.28 - 7.37 (o, &
Ny ).
AATT _ NS ESI/APEL Bual pomi: 320LM+H)'.
"0 ¥R (300 Nz, CHLORCFCRN-d9 & rm 0,13 - 0.24 (m, 2.H)
2 0.43 - 0.59 (n. 2 H) 0.62 - 1.12 {m, 2H) 1,15 - 1.32 (n. 5
Reference /\g)l\/\n,,\ : H}7.34 - 1.53 (n, 1 B):1,75 - 1.33 (a, 20) 1.98 - 2.11 (.
Example : n 2H) 2.40 - 2,55 m.-4 B} £.51 - 2,90 (v, 2.H) $.12 - 5.24,
A-478 . tm, { H) 8.29 (d, J=6.8 Hz, 2 M) 4.14 {q,. 0. L ¥z, 2 ).
1S ESI/SPCT Dual posi: -284LH=HI", 308LU+Nad’.
o "0, UNE (300 MKz, CHLORCFORE-d) 6 pem G.52 = 0.86/(m, 2.8)
. A 1085 - 0.98 (n; BH) 1,02 - 1.56 {m, SH) 1.76~ 194 (u: §
Reference /-\-DJ]\/\wa : A Y 2.08 - 2.25 (m, % 0} 2.42 - 2.82 {n, 4'H) 2.72 - 2.95 (o,
Exarmple 4 O\D/Q/ U405 ~ 4.2 (n 2 1) 4.82 - .98 (m, 1K) 6,50 - 6,83
i N (hy 1 1) 7.18 ~7.26 (n, 1 B) 7.6% - 7.98.Tm, 1 H).
S ESE/APC] Dus! wosis BATLH+ES.
T UNR (300 WHz, CHLOROFORK~dY & prn 0,82 - 1,03 (m £ H),
102 ~1.30 (n, 5 B} 1.32 - 1.53 (m, 1 H) 1.71 - 1.87 (w, 2
Reference H) 1.98 - 2.10 (o, 2 B) 2.3 - 2.57 m, 4 F)-2.79 - 2.92 (m,
Example 4 1{) $.11 = 8.26 (w1 H) 3.86 (t, J=7.6 Ha, 2 H) 4.14 (a,
l.lS ESI/&PCI Dua_] posi® 3_34[!(+HJ';
SNFR (300 §Bz, CHLORCFORY-d) 5 'spm 0.80 - 1.0 (m, 2 1)
102 - 1.30 (n, 8 B 1.5 = 1.63 (m, 640 1.64 < L.87 {m, 4
Reference 1).1.87 - 2.19 e, 3 3) 2.40 - 2.56:(m, 4 1) 2.79 - 2.9 (n,
Exampie 2 8.07 - 3,20 (m, 1 B) $.31 @, JS7.% Mz, 2H) 4.12 (g,
A-481 J=T.0 Bz, 2, )
HS ESIZAPCI Dual posi: 31200+H)", 8347M+al’.
'HNUR (200 Nz, CHLOROFGRN-d) & ppm 0,94 - 1,60 fm, 41° H)
1,77 = 1.95 (@, 2B 2.07 - 2,37 (m, 21) 2,40~ 2.85 (n, B
Reference ) 2.76 - 2.95-(n. % W) 4.15 (a, J=7.3Tz, 20 4.81 - 5.04
Example {m, 1 H) 6.54 ~8.87 (&, 1"H) 7.81 - 7.44 (m, W) 7.80 ~
A482 €.08 (m, 1 H).
NS ESE/APCI Dnal piisis 3950M+H)".
R " HYR (200 KBz, GILOROFORN-4) & pem 0.8 - 1,06 G, 20D
1,74 - 1,57 (n, 6B 1.74 - 1.90 (w, 2H) 2.00 - 2.19 (n, 2.
Refesence. /\,j)‘\/\,/* ) 2.53 (3, 3B) £.40 - 2.56 (m, 4 B} 207§ =291 Cm, 2 H)
Example B ‘ o §i18 - 3,38 (o, LY) L01% (q, J=.0H2, 2WF 450 (s, 2 1)
A-483 D 7.08 - 7:28 (n, L5).
L. s EQI/APC] Dua] posi® 934 [HeH]",
'} HER (200 KHz, CHEOROFORK-1) & ppm 0:77 --1.05 {m, £ 1)
Reference Q 1.09 - 2.06 (4, 15 F)-2.58 - 2.29 (0, ¢ 1) 2.35 - 2.50 (n, 4
M . & BY2.78 - £.92 (m 20 5.07 - 5.29 (n, 1H) 392 - 4.2 (n,
Example | <o W . 3
A484 H 0/13 NS ESI/APC) Dual posi® Z84LM+EL, SO6LH+Fal®.
R "1NYR (200 NBz, CHLOROFCRE-d) & pep 0,85 = 1.08 (m. 2 1)
109 - 157 (w, 50178 -1.92 (u, 20) 2,04~ 2.81 (m, %
Refarence | g~ : H) 2.44 - 2.58 im, 4 B) 2.88 (t, J=6.4 Hz, 2.0) 8.24 - 3.46
Example A ] (o, 1 B) 4.15 (q, J=7.0'Hz, & N} 464 (s, 2 B) 744 (g,
2485 SN J<8.4 Bz, 1 H)' 7.86 (dd. J28.4, 2.3 Hz. 1 K} §.42 (4. j=2.3
o [Hz, 1 E).
N =
M3 ESI/ARCT Duai posi: $RGLHEN'.

Reference Example A-486

Ethyl N-[1-(4-chlorophenyl)-2-propanyl]-f-alaninate

[0442]
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[Formula 181]
0 2~
|

To-a solution of B-alanine ethyl ester hydrochioride (1.00 g) in ethanol (13.5 mL),
triethylamine (907 pL), 4-chlorophenylacetone (1.32 g), acetic acid (1.5 mL) and borane-2-
picoline complex (1.39 g) were added successively and the mixture was stirred at 60°C for 30
minutes. After being cooled to room temperature, the mixture was concentrated under
reduced pressure. To the resulting residue, a saturated aqueous solution of sodium
hydrogencarbonate was added and the mixture was extracted with chloroform twice. The
combined organic layers were washed with saturated brine and dried over anhydrous sodium
sulfate. The desiccant was removed by filtration and the filtrate was concentrated under
reduced pressure. The resulting residue was purified by silica gel column chromatography
{chloroform:methanol = 100:0-95:5) to give the titled compound as a yellow oil (1.70 g).

'H NMR (300 MHz, CHLOROFORM-d) & ppm 1.03 (d, J=6.2 Hz, 3 H) 1.22 {t, }=7.1 Hz,
3H)2.40- 2.49 (m,2 H)2.51-2.61 (m, 1 H)2.65-2.76 (m, 1 H) 2.79-2.99 (m, 3 H) 4.10
(q,3=7.1Hz,2 H) 7.06 - 7.15 (m, 2 H) 7.21 - 7.29 (m, 2 H).

MS ESI/APCI Dual posi: 270[M+H]".

Reference Example B-1

Ethyl N-{2-[4-(trifluoromethyl)phenyli[propan-2-yl1}-B-alaninate

[0443] [Formula 182]

EtO. O CFs
\E/H7/©/
NS
~

To a mixture of the compound (1.11g) obtained in Reference Example 27-3,
methanol (6.00 mL) and water (3.00 mL), ethyl acrylate (0.594 m1.) was added and the
resulting mixture was stirred at 90°C for an hour under irradiation with microwaves. After
being cooled to room temperature, the reaction mixture was poured into water and extracted
with ethyl acetate three times. The combined organic layers were washed with saturated

brine and thereafter passed through a phase separator for concentrating under reduced
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pressure.  The resulting residue was purified by silica gel column chromatography (n-
hexane:ethyl acetate = 95:5-10:90) to give the titled compound as a pale yellow oil (957 mg).
"H NMR (300 MHz, CHLOROFORM-d) § ppm 1.26 (t, J=7.1 Hz, 3 H) 1.47 (s, 6 ) 2.39 -
2.49 (m, 2 H) 2.53 -2.61 (m, 2 H) 4.14 (q, J=7.1 Hz, 2 H) 7.58 (s, 4 H).

MS ESI/APCI Dual posi: 304{M-+H]".

{0444] In the following Reference Examples B-2 to B-19, the compounds obtained in
Retference Examples 27-1 to 27-3, Reference Examples 45-1 to 47-1, or commercial grades
of the corresponding amines, as well as commercial grades of the corresponding acrylic acid
esters or crotonic acid esters were used as starting materials and treated by the method
described in Reference Example B-1 or modifications thereof to synthesize the intended
compounds. The structures of the synthesized compounds and their NMR and MS data are
shown in Tables 19-1 and 19-2.

[0445]
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T d -
O"ng_”" Structurs Analytical Data L.
'i THR (GO0 Wiz, GHLOROPORM<d) & pem 1.83 (t. J=7.0 Hz, 3
H)‘??l tt. SISBHE 20 2.8 &, J‘Fi'lz,ZH)(BSG—
.95 (m, &.0) £,12.{a, J=7.2 Hz; 2.0) 7.26 - 7.90 (m, 2,
Reference H)731-‘?95(m.1H)?41-746(m.2H)751- 54
Example (o, 2 K} 7.55 - 7.60 (w, 2 ).
B2 MS ESIAAPCT Dial posi: 2850K-H).
" MR {200 Bz, CHLORDFORN-A) & rem 1.14 - 1.33 (m, 3 10
gga;? 3356 ém%z(ﬁ) ggx& -2.97 (o, B 1) 4.00 - .23 (n.
- my
'T;fere"“" 43 ESI/APC Dual wosi: 228LH+E]".
xample
83
'H KHE (300 NHz, CHLOROFORN=d) & pom 1.26, (£, J=7.1 Hz. 4
\/O O 0D 2,61 (¢, J—64Hz,EH)345( J=6.4 fiz; 2 H) 4.18
Reference - = (a, J=7.1 B2, 2B B.58 - 6.66 (w, 2H) 6.72 (g, LK)
) N ‘ 703 - 7-22 i 2. HY.
E"E";P'e AN | N 1S ESI/APCI Dual, Rosi: 194[0+H]'.
- f"
B " NNR (300 MHz, CHLOROFCRA-d) & pem 1.26 (t, J=7.1 Hz, 3
S H) 2.59 (t, J56.3:Bz, 2 B) 3.41 (&, J56:3 Bz. 2 B) 4.15
Refarence N (q.J?le.zﬁ)sla-su(m 3H) 6.93 - 7.18 (n, 4
H - ) 7.28- 738 Gi, 2 1) .
Exaargple < IS ESIAPOT Tual posi;: 286LHH]"
"RFER (300 Xz, CHLORDFORE: &) 6 pem 1,27 (t, 327,18z, 3
W 2.82 (4, JB. 50z, 2 1) 3044 G, J=5.8. 2. 2 H) 4,17
(a, 37.1 ¥z, 2 ) 559 = 6,65 (n, zmsm-sss (o, 4
Reference BY 5.97 - 7.04 (o, 1’ H) T7.28 - 7.8 (m, 2 H)
Example ¥$ ESIAAPC] Dud) bosi: 298[M+A)'.
B6
1HE) }%‘1%5(6(00 Wiz 3&;1,0301‘"01%11-01) 5( won 1. Z?H(t J= 7) 010z, 3
55, (£ Wz, 2R, 2.97 (4 J=8.8 0=y 2 1) 9.99
Reforence (s. 2 B) 4,33 (o, Jo7.0 Bz, 2 ) 6:50 6ts J=0.8 Rz, 1 HJ
Example 7.28 - 7.50 (i, 3 H) .78 - 7.85 (w, 2 K).
B NS ESIAPG] Dual bosis 750M+AT .
i WUE (300 YHz. GHLOROFORM~d) & ppm 8.76 - 0.90 (m, 1 B)
0.97 - 1.18 {u; 6B 2.18 - 2.32 (5, 1 1) 2.5% - 2.51 (n,
LU} 2.8 - 3047 (n.. 1 H): 3.64 Cs, 8) 7.43 - 7.64 (a, 2
Relerence ) 7.5 - 763 (n. 2 1{)
Example S ESI/APCI Duml posit 302[U+EY, 324[+Nad’.
B8
T ¥HE (300 diz, CHLOROFORN-A), & ppm 0.93 - 1.00 (m, 2 7)|
1.00 - 1.67 (i 2°8) 1.25 (z, J37.1 Bz, 3 H) 2.45 (1,
J6.5 Nz, 2 ) 2,85 (t, J=B.5 Bz, 2 B) £.18 {a, J=7.1 Hz,
Refarence ZH) 7.32 - 7.47 (o, 5H)752-732fm,4fi)
Example S ESI/APCI Dusl posi: S10[UHE]". 232[H+Hs1".
B9

[0446]




[Formula 19-2]
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Cor pound Structure _ Analytical Data =
' MR (300 KRz, CHLOROFORM-d) & ppm 1.28 (4, J=T.1 8z, 3 B}
1.2 - 1.62 (o, 4 B) 1,68 = 191 (m, 5.5).2.42 - 2.58 (o, 2
Reference 0y 2.96 - 2.85 (m, 1 B)-2.85 - 2.93 (n, 2) 2.75 (5. 2 1)
Exampls 1. 331 (o, J=1.1 Tz 2 H) 6.83 - 7.06 (i, £ H). 7512 - 7.20 (a,
B-10 S ESI/APCL Dual posi: 308LN+H(%, 33000+Hal’.
' NMR €300 NHz, CALGROFORK-A) & vem 1.&7 (G, J=7.1 iz, 3 1)
Refarence 2,15 - 2.37 (o, 4 H) 'Z.41 ~ 3,57 (m, $ K).2.70 = .77 (n, 2
Example 0) 2.84 - 2.96 (m, 2 1) 4.15 (g, J=7.1 Hz, 2 1) 4.83 - 478
Bl (G, UH) .87 - 874G, 2H) 7.16 = 7224 €, 2-0).
'H MR, (300 Wiz, CHLOROFORU-dJ- & pem 1.26 (t, J=7.1 Bz, 3 H)
162 -1.92 {n, 2H) 1,87 - 2.04 {m, T H) £.32 - 2.45 (m, 2
Reference ) 2.45 - 2,54 (o, Z.H) 2.82 -~ %.70 (m, 20) 2.81 - 2.90 (m,
Example 2H) 3.80 - 3.98 (n, LU} 4,14 (a, =il Bz, 2 H) 4.97 (s, 2
B-12 HJ'IZS--734(I.4H)
US ES1/4PCI Dual posi' SZRLMH):.
"§ WMR (300 MHz, CHLOROFORN-d) & pem 1:26 (¢, J57.1 Bz, 3 1)
Reference 192 - 1.80 4w, 2 M) 2:03 = 2.24 (m, 19D-2:50 {4, J=6.5 Bz,
| 20} 2.55 - 2087 (m, W) £.85 - 276 (n, 2 H) .81 - 2.94
Example (m. 2 W) 4.14 (g, J=7.1 Be, 2 ) 443 ~24.58 (. 1 1Y 6.85 -
8-13 6.79 (@, 2 8) 7.18 - 7.25 (b, 2 H).
lis ESI/APGT Dual posii-3120H<EI°.
W HUR 3004z, CILOROFORU~d) & ppty 1.28 (t, 3=7.1Ez, %K)
1.99 - 2.23 Ca, 4 1) 2.28 - 2,56 (n, 3H) 2.67 (4, J=2.6 Hz,
Reference 2H 297 - 300t 2R A0 423 (m, 3 ) 435 (s, 2 1)
Example 7.21 - 7.5 (w, £ H).
B-14

B8-15 H

Reference
Example /\a)l\/\N/

“H MR (300 KBz, CHLOROFORU-d) & apm 1.27 (1, J=F.1 Hz. sl

2.18 - 2,87 (o, 71 241 - 2.81 (b, 3 0).2.74 (d, J57 5 Hz,
2H) 2.91 (3, J=6.5 Hz, 2HJ415(Q.J71H2,2H)456—
486[m,1H)B57-682(m. B) BT - T.16 (o, 2 B).

s ESIfﬂPCl Dual pesit: 2921.](?}[}‘

B NE. (300 WAz, CHLOROFORN-4) & pom 1.32 = 1.81 (m, 3 H)
217”242 tn, £ H) 244'230 (&, 3 §)72.75 (d. J=7.5 Hz,

'E{g:ﬁ";e 3 5.91 (&, J=5.50z, 2 H) 4.05 - 4.22 :Cny AACE
515 4,89 (n, 1 B) 6.83-(d, J=6.5 Mz, 2 ) 7.51 (d, J=8.5 Hz, 2
- ).

S ESL/4PCI Dial posis SABLHH'.
"f NWE- (600 Az, CHLOROFORN-A)- & pom 1,23 - 1.31 (m, 3 8)
.00 - 2.3 (n, 4 B) 247 - £.5¢ (m, 39 .74 (d. J7.4 Bz,

Reference 2H) 2.90 G, U256 U2, 2.B) £.15 (4, J=7.% Uz, 2F) 4.88 -

Example 473(m1E3667[dd J=8.%, 2.5 Bz, 1 1) 68 - 6.79 (m,
BT L'8) 8.8 - 6.9% (n, 1'H) 7,15 - 7.18 (. 1 .

5 ESI7APCT Dual posi: 3L2LE+HI.
T MR (360 YAz, CILOROEORY-A) & ‘ppm 1.28 (, J=7.1 Bz, 3 1)
180 - 1.84 (o, 2.6 1.97 - 2.42 (a, sx)zsa (t, J=6.4 Hz,
Reference 2H) 2.90 U, J6.4 Bz, 4B 2.80 (e, 2.0) 414 (g0 J=7.1
Example bz, 2 B) 7.20 - 7.% o, % H) 7.42 > 7.47 (n 2 1.
818 S ESI/APGI Dual vosi S421M-H)'. 3B4LM+Nal.
HS EST/APCI Dual mexa: ‘S40LN-H|", 378[0+C1).
W NNR (300 UBz, CHLOFOFORN-A} & pea 0.0Z (s, & 1) 0.88 (s,
§H) 1.25 (t, J=7.1 Hz, B E) 2.38 - 2.50 (n, 2°0) 2.81 -

Reference 2.8 m, 20) 3.40°- 3.51 (. 1 B) 8.55 - 3.84 (m, 1 ) 32.57

Exemple S8.76 (o 1 1) 418 L, JF.1 Bz, 21 7.11 W, J8.1 He, 2.
519 1) 7.84 (d, 56.1 fz, 2 HY.

¥S ESL/APCL Dual posit 478LN+HI+,

Reference Example C-1
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Ethyl N-(5-phenylpentyl)-B-alaninate
[0447] [Formuia 183]

"y 0

To a solution of B-alanine ethyl hydrochloride (2.00 g) in N,N-dimethylformamide
{65.0 mL), sodium hydride (60% dispersion in mineral oil, 1.15g) was added and the mixture
was stirred at room temperature for an hour.  After adding (5-bromopentyl)benzene
(2.52 mL), the mixture was stirred at 80°C for 4 hours. After being cooled to room
temperature, the reaction mixture was diluted with ethyl acetate and washed with saturated
brine. The organic layer was separated off and dried over anhydrous magnesium sulfate;
after removing the desiccant by filtration, the filtrate was concentrated under reduced
pressure. The resulting residue was purified by silica gel column chromatography
(chloroform:methanol = 100:0-85:15) to give the titled compound as a pale yellow oil (480
mg).
"H NMR (300 MHz, CHLOROFORM-d) & ppm 1.19 - 1.30 (m, 3 H) 1.31 - 1.70 (m, 6 H)
242 -2.54(m,2H)2.56 - 2.67 (m, 4 H) 2.81 -2.92 (m, 2 H)4.14 (¢, I=7.1 Hz,2 H) 7.10 -
7.22 (m, 3 H) 7.23 - 7.32 (m, 2 H).
MS ESI/APCI Dual posi: 264[M-+H]".
Reference Example D-1

Ethy! 3-({[3~(4-chlorophenyl)-isoxazol-5-ylJmethyl }amino)-3-methylbutanoate

[0448] _[Formula 184]

(1) Synthesis of 1-(4-chlorophenyl)-N-hydroxymethaneimine
[0449] [Formula 185]

L
: Cl

To a solution of 4-chlorobenzaldehyde (10.0 g) in chloroform (350 mL),

hydroxylamine hydrochloride (10.2 g) was added and the mixture was stirred at room
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temperature for 18 hours in an arogon atmosphere.  After adding 2 mol/I. hydrochloric acid
(200 mL), three extractions were conducted with chloroform. The combined organic layers
were washed with saturated brine and thereafter dried over anhydrous magnesium sulfate.
After removing the desiccant by filtration, the filtrate was concentrated under reduced
pressure. The resulting residue was crystallized with a liquid mixture of n-hexane and
chloroform to give 1-(4-chlorophenyl)-N-hydroxymethaneimine as a colorless solid (9.27 g).
"H NMR (300 MHz, CHLOROFORM-d) & ppm 7.34 - 7.39 (m, 2 H) 7.48 - 7.54 (m, 2 H)
8.10 (s, 1 H).

MS ESIAPCI Dual posi: 156[M+H]".

MS ESIYAPCI Dual nega: 154[M-HJ.

(2) Synthesis of 5-(bromomethyl)-3-(4-chlorophenyl)-isoxazole

[0450] [Formula 186]
o-N
AN

Br_
To a solution in chloroform (28.5 mL) of the compound (1.85 g) obtained in step (1)
above, propargyl bromide (1.07 mL) and triethylamine (1.99 mL) were added and then 5%
sodium hypochiorite in aqueous solution (57.0 mL) was added dropwise at 0°C over a period
of 30 minutes. The reaction mixture was brought to room temperature and stirred for 5
hours. After separating the aqueous layer, two extractions were conducted with chloroform.
The combined organic layers were washed with saturated brine and dried over anhydrous
magnesium sulfate.  After removing the desiccant by filtration, the filtrate was concentrated
under reduced pressure. The resulting residue was purified by silica gel column
chromatography (n-hexane:ethyl acetate = 99:1-85:15) and reduced to powder with n-hexane,
thus giving 5-(bromomethyl)-3-(4-chlorophenyl)-isoxazole as a colorless solid (1.01 g).
'H NMR (300 MHz, CHLOROFORM-d) 8 ppm 4.51 (s, 2 H) 6.58 - 6.64 (m, 1 1) 7.38 - 7.52
{m, 2 H) 7.68 - 7.79 (m, 2 H).
MS ESVAPCI Dual posi: 271{M+H]".

(3) Synthesis of the titled compound
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To a solution of ethyl 3-amino-3-methylbutyrate hydrochloride (333 mg) in

tetrahydrofuran (4.00 mL), a solution in tetrahydrofuran (2.00 mL) of the compound
{100 mg) obtained in step (2) above and potassium carbonate (406 mg) were added and the
mixture was stirred at 60°C for three days. After passing the reaction mixture through
Celite (registered trademark), the filtrate was concentrated under reduced pressure and the
resulting residue was roughly purified by preparative HPLC. To the resulting roughly
purtfied product, a saturated aqueous solution of sodium hydrogencarbonate was added and
extraction was conducted with chloroform. The combined organic layers were dried over
anhydrous magnesium sulfate and after rgmoving the desiccant by filtration, the filtrate was
concentrated under reduced pressure.  The resulting residue was purified by silica gel
column chromatography (n-hexane:ethyl acetate = 98:2-50:50) to give the titled compound as
a colorless amorphous mass.
'HNMR (300 MHz, CHLOROFORM-d) § ppm 1.20 - 1.32 (m, 9 H) 2.48 (s,2H)3.92(d,
J=0.9 Hz,2 H) 4.15 (q, }=7.1 Hz, 2 H) 6.48 (t, J=0.9 Hz, 1 H) 7.37 - 7.45 (m, 2 H) 7.69 - 7.77 |
(m, 2 H).
MS ESI posi: 337[M-+H]".
MS ESI nega: 335[M-H]".
Reference Example E-1
2-(Trimethylsilylethy! glycinate
[0451] [Forn;.aula 187]
MesSi. gL NH;
(1) Synthesis of 2-(trimethylsilyl)ethyl N-[(benzyloxy)carbonyl}glycinate
[0452) [Formula 188]
Me,Si \/\OJ?\,N HCbz

| To a mixture of N-[(benzyloxy)carbonyl]glycine (5.33 g), 1-(3-
dimethylaminopropyl})-3-ethylcarbodiimide hydrochloride (5.86 g), 1-hydroxybenzotriazole
monohydrate (4.68 g} and chloroform (51.0 mL), 2-(trimethylsilyl)ethanol (4.36 mL) was



-250 -

added and the mixture was stirred at room temperature for 8 hours. To the reaction mixture,
2-(trimethyisilyl)ethanol (3.00 mL), 1-(3-dimethylaminopropyl}-3-ethylcarbodiimide
hydrochloride (2.93 g) and 4-dimethylaminopyridine (312 mg) were added and the mixture
was stirred at room temperature for 65 hours.  After pouring the reaction mixture into a
saturated agueous solution of aﬁ1mon1'um chloride, three extractions were conducted with
ethyl acetate. The combined organic layers were washed with saturated brine and dried
over anhydrous magnesiwm sulfate.  After removing the desiccant by filtration, the filtrate
was concentrated under reduced pressure and purified by silica gel column chromatography
{(n-hexane:ethyl acetate = 95:5-80:20) to give 2-(trimethylsilyl)ethyl N-
[(benzyloxy)carbonyl]glycinate as a colorless oil (6.64 g).
"H NMR (300 MHz, CHLOROFORM-d) § ppm 0.04 (s, 9 ) 0.96 - 1.06 (n, 2 H) 3.96 (d,
J=5.6 Hz,2 H)4.20-4.30 (m,2 H) 5.13 (5,2 ) 5.19- 528 (m, 1 1) 7.28 - 7.41 (m, 5 H).
(2) Synthesis of the titled compound

To a solution in ethyl acetate (20.0 mL) of the compound (634 mg) obtained in step
(1) above, 20% palladium hydroxide/carbon (63.0 mg) was added. The mixture was stirred
at room temperature for an hour in a hydrogen atmosphere.  After passing the reaction
mixture through Celite (registered trademark), the filtrate was concentrated under reduced
pressure to give the titled compound as a pale yellow oil (320 mg).
'H NMR (300 MHz, CHLOROFORM-d) & ppm .05 (s, 9 1) 0.89 - 1.07 (m, 2 H) 3.40 (s,
2H)4.13 -4.29 (m, 2 H).
Reference Example F-1
Ethyl N-[4-(1H-benzotriazol-1-ylmethoxy)benzyl]-p-alaninate
[0453] [Formula 189]

O
H ‘ o/‘u’@
N:y

To a mixture of 1H-benzotriazole-1-methanol (1.22 g), 4-hydroxybenzaldehyde
(1.00 g), triphenylphosphine (2.26 g) and chloroform (27 mL), diisopropyl azodicarboxylate
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(1.9 mol/L, solution in toluene, 4.53 mL) was added under cooling with ice.  After being
brought to room temperature, the mixture was stirred for 2.5 hours. Following the addition
of triphenylphosphine (1.13 g) and diisopropyl azodicarboxylate (1.9 mol/L, solution in
toluene, 2.27 mL), the mixture was stirred for an additional 40 minutes. To the reaction
mixture, methanol (165 pL) and acetic acid (750 uL) were added and the resulting mixture
was stirred at the same temperature for 20 minutes. To the reaction mixture, p-alanine ethyl
hydrochloride (1.38 g), triethylamine (1.26 pL) and sodium triacetoxyborohydride (2.60 g)
were added and the mixture was stirred at room temperature for 1.5 hours. After adding

1 mol/L. hydrochioric acid, the mixture was washed with diethyl ether. To the aqueous
layer, an éc[ueous solution of 2 mol/L sodium hydroxide was added to provide a basic pH.
Following extraction with chloroform, the combined organic layers were washed with
saturated brine and thereafter passed through a phase separator for concentrating under
reduced pressure. The resulting residue was purified by silica gel column chromatography
{n-hexane:ethyl acetate = 100:0-50:50) to give the titled compound as a colorless oil (1.13 g).
'H NMR (300 MHz, CHLOROFORM-d) 8 ppm 1.24 (t, J=7.1 Hz, 3 H) 2.47 - 2.52 (m, 2 H)
2.81-287(m,2H)3.71 (s,2 H)4.12(q, J=7.1 Hz, 2 H) 6.54 (s,2 H) 6.99 - 7.06 (m, 2 H)
7.19 - 7.25 (m, 2 H) 7.40 (ddd, J=8.3, 7.0, 1.0 Hz, 1 H) 7.53 (ddd, J=8.3, 7.0, 1.0 Hz, 1 H)
7.70 (dt, J=8.3, 1.0 Hz, 1 H) 8.07 (dt, J=8.3, 1.0 Hz, 1 H).

MS ESI/APCI Dual posi: 355[M-+H]", 377[M+Na]".

MS ESI/APCI Dual nega: 353[M-H], 389[M+CIl]".

[0454] In the following Reference Examples F-2 and F-3, a commercial grade of the
corresponding alcohols was used as the starting material and treated by the method descried
in Reference Example F-1 or a modification thereof to synthesize the intended compounds.
The structures of the synthesized compounds and their NMR and MS data are shown in Table
20-1.

[0455]
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[Table 20-1]

Compound i Sall
Npo. Structure Analyticai Data L

HNNR (308 KHz. CBLORCFORN-d) & ppa 1.25 (¢, J=7.1 Hz, 3 1)
2.23 (s, sﬁ)zzs—zzg(m 3H) 25 (1, J6.5Hz, 2 1)

o
Reference A"’QJJ\/\N # ] 2.8 (t. Jo8.5He, 2 H).2.78 (g, 2 ) 4.1% (u, J=7.1 8z, 2
. S g

Example H) 5.83 (s, 2 1) 5.86 65, S 1) 6.97 - 7.95 (m. 7 B3 7.18 -
) 7.28 (a, 21).

M8 ESI/APCI Dual posi: 332[UvH]", 3B4[¥+Nal”.

MS EST/APCT Dual nesa: 330{U~EY.

"H KR (300 JHz, CHLOROFORN-) & ppn 1.26 {t, J=7.1Hz, 3 1}
2.52 {t, J=6.5 Wz, 2'H) 2.88 (t, J=6.5 W=, 2 1) 375(s Z

0
Reference /\OM e Y A1d a, T 0Bz, 2H) 4.24 (s, M) 589 (g, 2 ) 6.95
4o ‘ y =700 m, 2 H) 7.12 (ddd, J=8.4, 6.5, 0:8.Bz, 1.H) 7.24 -
Example o7 T3 Cm, 3 HY 7060 (dv, J=8.d, 1.1 %z, 1 B) 7.69 (4, J=B.8,
F-3 /m__N’ 0.9 Hz. 1 H):

iS ESI/APC] Dugl posi: 368DKED', 390[K+ial", :

4S-ESI/ARCT Dual neza: -3680M-HI", 40208:CI1T".

Reference Example G-1
3-({2-[(2-Methyl-2-propanyl)oxy]-2-oxoethyl } amino)-3-oxopropanoic acid
[0456] [Formula 190]

A A~ o

o O
(1) Synthesis of benzyl 3-({2-[(2-methyl-2-propanyl)oxy]-2-oxoethyl }amino)-3-

oxopropanoate

[0457] [Formula 191]

M
>Lb)l‘\/N-\n/\r(°
o O
To a solution of monobenzyl malonate (2.00 g) in N,N-dimethylformamide
(51.5 mL), glycine tert-butyl hydrochloride (2.07 g), triethylamine (3.13 g) and
propylphosphornic acid anhydride (cyclic trimer) (48%, solution in N,N-dimethylformamide,
8.22 g) were added and the mixture was stirred at room temperature for an hour. To the
reaction mixture, water was added and extraction was conducted with ethyl acetate. The
combined organic layers were dried over anhydrous sodium sulfate. The desiccant was
removed by filtration and the filtrate was concentrated under reduced pressure. The
resulting residue was purified by silica gel column chromatography (n-hexane:ethyl acetate =
67:33-50:50) to give benzyl 3-({2-[(2-methyl-2-propanyl)oxy]-2-oxoethyl }amino)-3-
oxopropanoate as a colorless oil (1.46 g).

1 NMR (600 MHz, CHLOROFORM-d) § ppm 1.48 (s, 9 H) 3.40 (s, 2 H) 3.97 (d, J=5.0 Hz,
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2H)5.19(s,2H)7.31 - 7.40 (m, S H) 7.47 - 7.57 (m, 1 H).
MS ESI posi: 330[M+Na]".
MS ESI nega: 306]M-H]".
(2) Synthesis of the titled compound
The compound (1.46 g) obtained in step {1) above was used and treated by the same
technique as in Reference Example E-1(2) to give the titled compound as a colorless oil
(1.03 g).
'"H NMR (600 MHz, CHLOROFORM-d) & ppm 1.48 (s, 9 H) 3.40 (s, 2 H) 3.99 (d, J=5.0 Hz,
2H)7.28-7.41 (m, 1 H).
MS ESI posi: 240[M-+Na}".
MS ESInega: 216[M-HJ".
Reference Example G-2
3-({3-[(2-Methyl-2-propanyl)oxy]-3-oxopropyl }amino)-3-oxopropancic acid
[0458] [Formula 192]

H X
O N~ _OH
o Q O

Instead of glycine tert-butyl hydrochloride, B-alanine tert-butyl hydrochloride

(1.82 g) was used and treated by the same technique as in Reference Example G-1 to give the
titled compound as a colorless solid ( 1.03 g).
'H NMR (300 MHz, CHLOROFORM-d) 5 ppm 1.46 (s, 9 H) 2.43 - 2.54 (m, 2 H) 3.32 (s,
2 H)3.55(q, J=6.1 Hz, 2 H) 7.02 - 7.18 (in, 1 H).
MS ESI/APCI Dual posi: 254[M-+Na]".
MS ESI/APCI Dual nega: 230[M-H]".
Reference Example G-3
3-[(2-Ethoxy2-oxoethyl)amino]-3-oxopropanoic acid
[0459] [Formula 193]

O H .
AOJJ\,'NWOH

o 0
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To a solution of Meldrum’s acid (10.0 g) in acetonitrile (231 mL), glycine ethyl
hydrochloride (14.5 g) and triethylamine (14.1 g) were added and the mixture was stirred at
60°C for 5 hours.  After cooling the mixture to room temperature, ethyl acetate was added
and exfraction was conducted with a saturated aqueous solution of sodium
hydrogencarbonate. To the combined aqueous layers, 1 mol/L hydrochloric acid was added
and extraction was conducted with ethyl acetate. The combined organic layers were dried
over anhydrous sodium sulfate.  After removing the desiccant by filtration, the filtrate was
concentrated under reduced pressure to give the titled compound as a colorless solid (7.95 g).
'H NMR (300 MHz, CHLOROFORM-d) & ppm 1.30 (t, J=7.2 Hz, 3 H) 3.44 (s, 2 H) 4.10 (d,
J=5.3 Hz, 2 H) 4.25 (q, }=7.2 Hz, 2 H).

MS ESI/APCI Dual posi: 190[M+H]".

MS ESI/APCI Dual nega: 188[M-H]".

Example 1-1
N-[(4-Hydroxy-2-oxo-1-{[4’-(trifluoromethyl)biphenyl-4-yl]| methyl }-9-oxa-1-

azaspiro[5.5]undec-3-en-3-yl)carbonyl]glycine

[0460] [Formula 194]

(1) Synthesis of ethyl 3-([4-(2-ethoxy-2-oxoethyl)tetrahydro-2H-pyran-4-y1]{[4°-
(trifluoromethyb)biphenyl-4-yljmethyl } amino)-3-oxopropanoate
[0461] [Formuia 195]

(&)

MeO™
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To a solution in ethyl acetate (11.6 mlL.) of the compound (770 mg) obtained in
Reference Example A-1 and tﬁethyiamine (287 mg), ethy! malonyl chloride (341 mg) was
added at 0°C and the mixture was stirred at room temperature for 30 minutes. More of
triethylamine (95.7 mg) was added and following the addition of ethyl malony! chloride
(114 mg) at 0°C, the mixture was stirred at room temperature for 30 minutes. After adding
1 mol/L hydrochloric acid, two extractions were conducted with ethyl acetate, The
combined organic layers were passed through a phase separator and thereafter concentrated
under reduced pressure to give a mixture (1.44 g) comprising ethyl 3-([4-(2-ethoxy-2-
oxoethyl)tetrahydro-2H-pyran-4-yl]{[4’-(trifluoromethyl}biphenyl-4-ylJmethyl } amino)-3-
oxopropanoate.

MS ESVAPCI Dual posi: 522]M+H]", 544[M+Na]*.
(2) Synthesis of sodium 3-(ethoxycarbonyl)-2-oxo-1-{[4’-(trifluoromethyl)biphenyl-4-
yl]lmethyl}-9-oxa-1-azaspiro[5.5]undec-3-en-4-olate

[0462] [Formula 196]
NaG O

CF3

To a solution in ethanol (24.7 mL) of the mixture (1.43 g) obtained in step (1)
above, sodium ethoxide (about 20%, solution in ethanol, 1.30 mL) was added and the
resulting mixture was stirred at an external temperature of 90°C for 4 hours.  After cooling
the reaction mixture to room temperature, the precipitate was recovered by filtration to give
sodium 3-(ethoxycarbonyl)-2-0x0-1-{[4’-(trifluoromethyl}biphenyl-4-yl jmethyl }-9-oxa-1-
azaspiro[5.5]undec-3-en-4-olate as a brown solid (534 mg).
"H NMR (300 MHz, DMSO-ds) & ppm 1.14 (t, J=7.1 Hz, 3 H) 1.40 - 1.55 (m, 2 H) 1.74 -
1.92 (m, 2 H) 242 (s, 2 H) 3.37 - 3.46 (m, 2 H) 3.61 - 3.71 (m, 2 H) 3.94 (q, J=6.9 Hz, 2 H)
4.70 (br. s., 2 H) 7.40 (d, J=7.9 Hz, 2 H) 7.65 (d, J=8.1 Hz, 2 H) 7.75 - 7.82 (m, 2 H) 7.84 -
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7.92 (m, 2 H).

MS ESI/APCI Dual posi: 512[M+Na]”.

MS ESIVAPCI Dual nega: 488[M-H]".

(3) Synthesis of tert-butyl N-[(4-hydroxy-2-oxo0-1-{[4’-(iriftuoromethyl}biphenyl-4-

yl]methyl}-9-oxa-1-azaspirof5.5]undec-3-en-3-yl)carbonyl]glycinate

[0463] [Formula 197]
CH O

To a solution in 1,2-dimethoxyethane (10.2 mL) of the compound (508 mg) obtained
in step (2) above, triethylamine (100 mg) and glycine tert-butyl hydrochloride (200 mg) were
added and the mixture was stirred at an external temperature of 90°C for two hours. Adter
being cooled to room temperature, the reaction mixture was concentrated under reduced
pressure. The resulting residue was purified by silica gel column chromatography (n-
hexane:ethyl acetate = 85:15-20:80) to give tert-butyl N-[(4-hydroxy-2-oxo-1-{[4’-
(trifluoromethyl)biphenyi-4-yl]methyl } -9-oxa-1-azaspiro[5.5]undec-3-en-3-
yl)carbonyl]glycinate as a colorless amorphous mass (329 mg).
"H NMR (300 MHz, CHLOROFORM-d) 8 ppm 1.47 - 1.53 (m, 9 H) 1.59 - 1.68 (m, 2 H)
1.99-2.16 (m, 2 H) 2.83 - 2.98 (m, 2 H) 3.44 - 3.60 (m, 2 H) 3.79 - 3.93 (m, 2 H) 3.99 - 4.08
(m, 2 H) 4.84 (br.s.,2H)Y 731 - 7.41 (m, 2 H) 7.50 - 7.59 (m, 2 H) 7.62 - 7.72 (m, 4 H) 10.12
- 10.45 (m, 1 H). |
MS ESI/APCI Dual posi: 575[M+H]".
MS ESVAPCI Dual nega: 573[M-HJ".
(4) Synthesis of the titled compound

To the compound (319 mg) obtained in step (3) above, a solution (6.4 mL) of

4 mol/LL hydrogen chloride in 1,4-dioxane was added and the mixture was stirred at room
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temperature for 18 hours. After concentrating under reduced pressure, ethy! acetate

(5.00 mL) was added to the residue and with continued stirring, n-hexane (5.00 mL) was
added. After stirring the reaction mixture at room temperature for 30 minutes, the
precipitate was recovered by filtration to give the titled compound as a colorless solid

(245 mg).

'"H NMR (300 MHz, DMSO-dg) & ppm 1.46 - 1.61 (m, 2 H) 1.89 - 2.10 (m, 2 H)2.8%9-3.14
(m, 2 H)3.41 - 3.56 (m, 2 H) 3.65 - 3.78 (m, 2 H) 3.96 - 4.16 (m, 2 H) 4.74 - 4.93 (m, 2 H)
7.40-7.51 (m, 2 H) 7.63 - 7.74 (m, 2 H) 7.75 - 7.93 (m, 4 H) 9.93 - 10.27 (m, 1 H) 12.76 -
12.95 (m, 1 H).

MS ESI/APCI Dual posi: 519{M+H]", 541fM+Na]".

MS ESVAPCI Dual nega: 517[M-H]J".

Example |-2
N-{[5-(Biphenyl-4-ylmethy!)-8-hydroxy-6-ox0-2-0xa-5-azaspiro{3.5non-7-en-7-
yl]carbonyl} glycine

[0464] [Formula 198}

(1) Synthesis of tert-butyl N-{[5-(biphenyl-4-ylmethyl)-8-hydroxy-6-ox0-2-0xa-5-
azaspiro[3.5]non-7-en-7-yl]carbonyl} glycinate

[0465] [Formula 199]

OH O
LN

Q_N 0

Instead of the compound obtained in Reference Example A-1, the compound
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(1.90 g) obtained in Reference Example A-2 was used and treated by the same techniques as
in Example 1-1(1) to (3} to give tert-butyl N-{[5-(biphenyl-4-ylmethyl)-8-hydroxy-6-oxo-2-
oxa-5-azaspiro[3.5]non-7-en-7-yl]carbonyl} glycinate as a pale brown solid (2.67 g).
"H NMR (200 MHz, CHLOROFORM-d) 8 ppm 1.43 - 1.52 (m, 9 H) 3.01 - 3.23 (m, 2 H)
3.94-411(m,2 H)4.37-4.62 (m, 2 H)4.74 - 4.93 (m, 2 H) 5.06 - 5.21 (m, 2 H) 7.24 - 7.50
{m, 5 H) 7.51 - 7.62 (m, 4 H) 9.95 - 10.57 (m, | H).
MS ESI/APCI Dual posi: 501[M+Na]".
(2) Synthesis of the titled compound

To a solution in chioroform (20.0 mL) of the compound (2.60 g) obtained in step (1)
above, trifluoroacetic acid (8.00 mL) was added and the mixture was stirred at room
temperature for 12 hours.  After concentrating under reduced pressure, ethyl acetate was
added to the residue. With continued stirring, n-hexane was added and the precipitate was
recovered by filtration to give the titled compound as a pale brown solid (2.18 g).
"H NMR (300 MHz, DMSO-dg) 3 ppm 3.08 - 3.28 (m, 2 1) 3.93 - 4.12 (m, 2 H) 4.45 (d,
J=7.1Hz,2H}4.74 (d,J=7.1 Hz, 2H) 5.01 - 5.18 (m, 2 H) 7.26 - 7.52 (m, 5 H) 7.57 - 7.71
(m, 4 H) 9.80 - 10.34 (m, 1 H) 12.89 (br. 5., 1 H).
MS ESI/APCI Dual posi: 423[M+H]".
Example 1-3
N-({4-Hydroxy-5-methyl-2-oxo-1-[4-(trifluoromethoxy)benzyl}-1,2,5,6~tetrahydropyridin-3-
yl}carbonyl)glycine sodium salt
[0466] [Formula 200]

(1) Synthesis of tert-butyl N-({4-hydroxy-5-methyl-2-0x0-1-[4-(trifluoromethoxy)benzyl]-
1,2,5,6-tetrahydropyridin-3-yl} carbonyl)glylcinate
{0467}
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{Formula 201]
OH O

7 OCF,

Instead of the compound obtained in Reference Example A-1, the compound
(1.12 g) obtained in Reference Example A-3 was used and treated by the same techniques as
in Example 1-1(1) to (3) to give tert-butyl N-({4-hydroxy-5-methyl-2-oxo-1-[4-
(trifluoromethoxy)benzyl]-1,2,5,6-tetrahydropyridin-3-yl} carbonyl)glycinate as a colorless
solid (704 mg).
"H NMR (300 M1z, CHLOROFORM-d) & ppm 1.04 - 1.16 (m, 3 H) 1.42 - 1.56 (m, 9 H)
2.61-2.76(m, 1 H)2.93 -3.07 (m, 1 H) 3.26 - 3.38 (m, 1 H) 3.97 - 4.04 (m, 2 H)) 4.50 - 4.68
(m, 2H)7.11 -7.33 (m, 4 H) 10.13 - 10.57 (m, [ H).
. MS ESIVAPCI Dual posi: 481[M+Na]".
MS ESVAPCI Dual nega: 457[M-HJ".
(2) Synthesis of N-({4-hydroxy-5-methyl-2-ox0-1-[4-(trifluoromethoxy)benzyl]-1,2,5,6-
tetrahydropyridin-3-yl} carbonyl)glycine

[0468] [Formula 202]
OH O

N™ 0
]“ =
7 OCF;
To the compound (1.12 g) obtained in step (1) above, a sohution (10.0 mL) of

4 mol/L hydrochloride in 1,4-dioxane was added and the mixture was stirred at room
temperature for 16 hours. After being concentrated under reduced pressure, the reaction
mixture was purified by preparative HPLC to give N-({4-hydroxy-5-methyl-2-0x0-1-[4-
(trifluoromethoxy)benzyl]-1,2,5,6-tetrahydropyridin-3-yl} carbonyl)glycine as a colorless

amorphous mass (482 mg).
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"H NMR (600 MHz, CHLOROFORM-d) 6 ppm 1.07 - 1.19 (m, 3 H) 2.53 - 2.78 (m, 1 H)
298-3.10(m, 1 H)333-341 (m,1 H)4.15-4.23 (m, 2 H)4.56 - 4.70 (m, 2 H) 7.15 - 7.23
(m, 2 H) 7.27-7.34 (m, 2 1) 10.13 - 10.50 (m, 1 H).
MS ESVAPCI Dual posi: 403[M+H]", 425[M+Na]".
MS ESIVAPCI Dual nega: 401[M-H]".
(3) Synthesis of the titled compound

To a solution in methanol (3.00 mL) of the compound (321 mg) obtained in step (2)
above, 1 mol/L sodium hydroxide in aqueous solution (0.798 mL) was added and the mixture
was stirred at room temperature for 30 minutes. The reaction mixture was concentrated
under reduced pressure. To the resulting residue, isopropyl alcohol was added and
thereafter the mixture was stirred overnight at room temperature. The precipitate was
recovered by filtration to give the titled compound as a pale yellow solid (205 mg).
"H NMR (300 MHz, METHANOL-d,) § ppm 1.10 (d, 7=7.0 Hz, 3 H) 2.56 - 2.73 (m, 1 H)
3.06 (dd, J=12.6, 7.9 Hz, 1 H) 3.44 (dd, J=12.6, 5.7 Hz, 1 H) 3.89 (s, 2H) 4.58 (d, J=14.9 Hz,
1H)4.70(d, JI=14.9 Hz, 1 H) 7.16 - 7.30 (m, 2 H) 7.36 - 7.47 (m, 2 H).
MS ESIAPCI Dual posi: 425[M+Na]",
[0469] Example 1-4
sodium N-[(1-{[6-(4-Chlorophenoxy)-3-pyridinyljmethyl}-4-hydroxy-2-ox0-1,2,5,6-
tetrahydro-3-pyridinyl)carbonyl]glycinate |
{0470]0 [Formula 203]

K\YLN/\H/OM

kao ,@fc}

(1) Synthesis of 2-methyl-2-propany} N-[(1-{[6-(4-chlorophenoxy)-3-pyridinylJmethyl }-4-
hydroxy-2-oxo-1,2,5,6-tetrahydro-3-pyridinyl)carbonyl|glylcinate
(0471}
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[Formula 204]
OH O

SRR R

Instead of the compound obtained in Reference Example A-1, the compound (1.15
g) obtained in Reference Example A-246 was used and treated by the same techniques as in
Example 1-1(1) to (3) to give 2-methyl-2-propanyl N-[(1-{[6-(4-chlorophenoxy)-3-
pyridinylJmethyl}-4-hydroxy-2-0x0-1,2,5,6-tetrahydro-3-pyridinyl)carbonyl]glycinate as a
pale yellow gum (1.02 g).
'H NMR (300 MHz, CHLOROFORM-d) & ppm 1.49 (s, 9 H) 2.50 - 2.67 (m, 2 H) 3.27 - 3.38
(m, 2 H)3.95 - 4.07 (m, 2 1) 4.56 (s, 2 H) 6.88 - 6.94 (m, 1 H) 7.04 - 7.14 (m, 2 H) 7.31 -
741 (m, 2 H) 7.63 - 7.74 (m, 1 H) 8.04 - 8.09 (m, 1 H) 10.07 - 10.51 (m, 1 H).
MS ESI/APCI Dual posi: 510{M+Naj".
MS ESI/APCI Dual nega: 486 M-HJ".
(2) Synthesis of N-[(1-{[6-(4-chlorophenoxy)-3-pyridinyl|methyl}-4-hydroxy-2-0x0-1,2,5,6-
tetrahydro-3-pyridinyl)carbonyl]glycine

To the compound (1.02 g) obtained in step (1) above, a solution { 10.0 mL) of
4 mol/L hydrogen chloride in 1,4-dioxane was added and the mixture was stirred overnight at
room temperature. The resulting precipitate was recovered by filtration and the solid
obtained was heated upon addition of ethyl acetate. After adding acetonitrile, the mixture
was cooled to room temperature and stirred at that temperature.  The resulting precipitate
was recovered by filtration to give a colorless solid (645 mg).
'H NMR (300 MHz, DMSO-ds) 8 ppm 2.50 - 2.74 (m, 2 H) 3.37 - 3.49 (m, 2 H) 3.96 - 4.08
(m, 2 H)4.48 - 4.62 (m, 2 H) 7.05(d, J=8.4 Hz, 1 ) 7.14 - 7.20 (in, 2 H) 7.42 - 7.49 (m,
2H)7.79 (dd, J=8.4,2.5 Hz, 1 11} 8.07 - 8.14 (m, 1 H) 9.94 - 10.26 (m, 1 H) 12.87 (br. s.,
1 H).
MS ESVAPCI Dual posi: 432[M+H]".
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MS ESIYAPCI Dual nega: 430[M-HJ".
(3) Crystallization of N-[(1-{[6-(4-chlorophenoxy)-3-pyridinyl]methyl}-4-hydroxy-2-oxo-
1,2,5,6-tetrahydro-3-pyridinyl)carbonyl]glycine

To the compound (30 mg) obtained in step (2) above, a liquid mixture of water and
ethanol (5:4) was added and the resulting mixture was heated on a hot water bath with 80°C
until it turned to solution, which was thereafter left to stand overnight at room temperature.
The solvent was distilled off under a nitrogen stream to give a colorless solid (30 mg).
m.p.: 191°C
(4) Synthesis of the titled compound

To a solution in acetone of the compound (645 mg) obtained in step (2) above,
1 mol/L sodium hydroxide in aqueous solution (1.50 mL) was added and the mixture was
stirred at room temperature for 30 minutes. The resulting precipitate was recovered by
filtration to give the titled compound as a colorless solid (543 mg).
"H NMR (300 MHz, DMSO-ds) § ppm 2.53 - 2.59 (m, 2 H)3.34 (t,]=7.1 Hz, 2 H) 3.48 -
3.60 (m, 2H)4.52 (s,2 H)7.04 (d, J=8.4 Hz, ] H) 7.12-7.21 (m, 2 H) 7.36 - 7.50 (m, 2 H)
7.79 (dd, J=8.4,2.5 Hz, 1 H) 8.09 (d, J=2.5 Hz, 1 H) 10.08 (br. s., 1 H).
MS ESI posi: 432[M-+H]".
MS ESInega: 430{M-H]".
[0472] In the following Examples 1-5 to 1-464, the compounds obtained in Reference
Examples A-8 to A-245, A-247 to A-300, A-343 to A-4806, Reference Examples B-1 to B-17,
Reference Example C-1, Reference Example D-1, Reference Exafnples F-1 to F-3, or
commercial grades of the corresponding amines were used as starting materials and treated
by the methods described in Examples 1-1 to 1-4 or modifications thereof to synthesize the
intended compounds. The structures of the synthesized compounds and their NMR and MS
data are shown in Tables 21-1 to 21-67.

[0473]
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[Table 21-1]
Campound Struciure Analyticai Data o
P HEORMR (860 Milz, DMSG-do & ppm 1.08 - LT8 (a IO0W 274 -
,»L\,)&w.‘-\{w 2,99 (m, 205 4.98 - 4.00 (n, 215 466 ~ 4.5 Gu 2 1) L3
" - 7,49 o, § R 165 - T.B8 Gx 4D 0.95 - 10.74 (& 1 W)
E"j’“p'e /‘f‘}*‘w 1554 Qr. s, 1B A
3 0 NS ES1/APC) Bt poxi: 449[N4IRY. 470 0REe]
S MS BSI/APET Dual vegar A4U08-HY,
L
od @ ' OHMR (300 NBs, D¥SO-6) O ppn 0,93 - 178 In, 10 E) B3
L /K,/\]/w (5. 28 8.55 - 4,08 €, 2 8) 430 - 467 (s, 2 T.20 -
Example ] H é} A%t SR YGLEY - 1080 s F R 12,70 - :2.99 (a1 | B
169 S BS ESI/APCE Dual posi: 38T}’ $95[¥éNa)’,
i H'/% NS ES1/APCY Dual nega: 971817
|
i 'E NMR (20f MRz, DNSD-dy & ppo 0.23 - 176 (2, (0 W) 3.8 -
\/‘r"ykﬁ-’\(“" 3.4 {m, 2E) 500 - 4 10 (o, TH 4D - &85 {a, 2 T4
Sng @ ~ 756 (m TEY LE3 - 796 fm 4 W IBIE - (044 {n 18
Example - 7 - 1300 o 1.
17 i) s BSI/APCT Dual posic AZS[MHI, A4S[NsNa)%
1 j 45 RSIAAPCT Poal megn: 421 08-H1
i
Ty VS MR (300 WHz, DHSU-8) 3 pmn U.0C - 114 %o 10 B 5.4 -
e .99 (n, 2 3.06 - 4.00 (5, 2 8 4,58 - 4.7 (5, 2 1) 7.28
Lty f - LA o, B OTLEE - LTS Ly 4B 013 -840 (LW
Example o 1260~ L ET o LB 7
18 [N 43 ESI/APCY Dual posic 448JMSEYY, 471 194Kal%,
5-5\,4] NS ESI/APET Dual megd: $4TH-HI.
?" g HORME (300 MHz, DMSO-d) 5 ppm 148 - 164 {(m, 3 H} 2,56 -
’ /l‘r\g*‘" 2.84 {m, £ BY 298 - 4. 11 fm, 23D 4.53 ~ 4.18 (s, 2 H) .20
oy C7El s, SH) L96 ~ T.ED tn 4 B) 0.93 - 1025 {5, 1 10
Example . 12,67 - 13,15 {8, £ B,
8 LA NS ESIAAPCT fuad pasl: 4357MER], 457{ReNal’,
- @1 ¥s BSI/RCT Dol mega: 402000
ol | HORMR (50U MHz, DMSD-dg & ppm 1.4f - 1.80 {a. 2 W) 1.9 -
ey Ty 205 (5 M NRE- 3012 G 2EY B2 - 555 (5 O LED
: g TA76 ta D) 896 - 4.08 fn, T 459 - 4.50 G5, % W
EXng'e Rt L\{i 7,30 « 745 (g, 5 758 - 118 &n, 4 W) 8.95 - 1075 (m,
. . ‘ 0.
SN N5 BS1/48CH Dua) posi: 451 D",
NS BEI/APCT Doal negu: 440061
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CO”&F‘:”"& Structure Analylical Data o
o o "HNUR (600 WHz, DHSO-d;) & pem 1.16 ~ 1.40 (m, Z 1) 172 -
® ] " 1.99 (o, 2 1) 3.29 - 3:38 (m; 2 H) 3.4% - 3.51 (m, 2 B) 356
- 3.65 (n, 2 H) 3.97- 4.7 (p. 2 H) 4.58 - 4.75 (n, 2 1)
Example 7.4 - 7.50 (u; 5.E)7.82 - 7.70 (o, 4 K} 10.14"~ 10.28 (.
141 - .
[ US ESIZAPCI Duz) posic 45100, 4730N+Hal.
IS ESI/APCI Dual nesa: 449[U-HT.
o "I HIR (300 Hilz, DUSO-d,) & von 158 - 1.95 (n, 4 H) 2.28 -
‘ O 247 (m, 29) 276 -8.08 (i, 2H) 3.95 - 4.2 (u, 2 }) 4.7
»e - 5.03 (m, 2 ) 7,29 - 7.51 (w, 5 H) 7.57 - 7.68 {m. 4 )
Example i $.87 - 10.29 (n, 1 H) 12068 ~'13.02 (=, 1 H).
142 K% HS. ESI/APCI Dual pomi: 4210U+H)".

1-13

oH DI\
- . AR
Example '

H NUR (800:Hilz, DHSO-d) & ppm1.23 — 1.94 (m, 8 ) 3.15 -
3.28 (m, 21) 3.9% = 4,09 {m, 28) £,56-4.71 {m, 2 H) 7.29
-7.53(n, 5B 760 - 774 (@, 4 B} 1013 - 10,41 (w, L ).
H3 ESI/APCT Dual posii 435[M+HY", 4ST0NNa) .

1-14

aH
QCLI“\W’“"
) H
L o
Example ﬁo

" NHR (300 MHz, DMSO-d.) & pem 1.12 - 1.60 (m, 10 B) 1.82 -
1sz(m,21{)311-324(m. 2H) .96 - 4.07 (n, 2 1) 4,54
- 4,72 (m, 2.0) .80 -7.52 (a, 5 B 7.58 = 7.7 (n, £ K)
10:12 - 10.42 (o, 1 H).

¥ ESI/APCI Dual ‘posi: 468[H+H]", 495[M+dal’.

S EST/AAPCL Dual neea: 4B10H-HT .

Example
1-15

"N €300 HEz, DESO=d) & pm-1.50- 2.02 Go, 4 W) 2,18 -
2.4l (o, 2°H) 349(9. 23)393—417 (m, 25)456-478
Gh. 2°H) 7,28~ 764 (m, 5 H) 7.57°- 7.74: (n, 4 B) 10.00
10.44 tm, 1 1) 18177~ 13 03 (w, 1 8.

U5, ES1/APC] Dual ‘posit, AZLLIT]', 443isHaT".

WS, EST/APG] Dua] mezas 4190K-UT .

Example
116

(' HUR- (800°MHz, DHSD-d;) & ppm 284 - 293 (n, 2 H) 5,95 -

349&.‘1;2}{)397 A0 Gy 23)4"5"4?1“1 20 7.26
~ 7.81 (m, 5 .7 “??U(m.-{-H)IUUI-IUSU(mlH)
12,67 - 18,04 (m, 1 1.

].[_f_':_ESUAPQI Dual pesis SHLIK-TY, 403[N+Hal".

HS- ESI/APCT Dual neaa: -37.8[K-H)".

Example < ’

117

"H-HUR (600 NHz, DMSG-&) & pem 1:24 (=, 6 H) 3.1 (s, 2 D
3.1 ~4.14 (m, 2H 459 - 481w, 2H) 7.27 - 749 (m, 5
HY %.56 - 7.67 Cm, 4 H) 9.96 - 10.27 (m;, 1 E).

WS ESI/APCI Dual posi: 408[H+H1', 431(N+¥al".

NS ESI/APCI Duzl neza: 407[H-HT .
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C°“|1l%°”nd Structure Analytical Data o
o4 o 'HKNR- (200 HF2. CHLOROFORE=A) & vem 2,47 - 2,73 (n, 2 1)
) H .24 - 3.41 (m, 2HY 418 ~ 4.27 (m, 2°H) 4.52 - 4.65 (m. 2
/\n"o 8 717 - 7.25 (m, 26) 7.28 - 7.38 (a, 2°E) 10.07 - 10.50
Example Hod m, 11,
1-18 : U3 ES[/APGI Dual posi: 3390N+H]", 361[N+Ha]l',
KC ¥S ESI/AFCT Dual resa: 3370U-H].
I
oM @ ;H KMR (300°MHz., CHLOROFIEE-d) & pom 2,57 - 2.70 (m, &'H)
on 331 - 342 (n, 280 4.17 - 4.23 (m, 2 H) 4.58 - £.74 (o, 2
e M 7.32 - 7.47 (a, 3H)753-770(m,21{)1006-1048
Example o ‘ (e, 118 .
119 H& ESI/APCT Dual pesi: 673[1(+H]' 3950 H+Hal",
) ¥8 ESI/6PC] Dual -nesat 3P10N-HY .
v
¢
‘I ¥R (800 MHZ. DH30-d;) & pon'l:16 {d, J=6.8 Hz, 3 1) 2
- 2.38 (n, 10D 2.02 - 3.3 {u, 1) 3.61 - 397 (n, 1H)
3.95 - 4.07 (u, 23)413—4.-,8 (p. 1'B) 4,96 ~ 6.1C (n, 1
Example 13) 7. 32)— 7.49.(n; 5E).7.58 - 7.58 (a, 41} §:01 - 10,24
1-20 m. 18 .
S, ES1/APEY Dual pomi: 39B[N+H]', 417[W+Hal",
i5 ES1/4BC] Dudl nesa: 3930N-HI .
. MMR (30D.MHz, CHLOROFORY-d) & ppi 2.46- 271 (n, & H)
3.0 -5.47 (m, 24T -2.22 (o, 2H) 484 (5, 21) 713
- 748 (m. 5 1) 1017\ - 10.47 (o, 1 H).
Example S ESI/APC] Dual posi: 3050, 327(MHal*,
1-21 #S ESI/EPCI Duzl nega: 303[M-HT .
0 NNR. (800 MHz, DHSO-4) & mpm 1,09 (dh J=7.0 Rz, $°HY 2.78)
-390&1 11 3,05~3.20 (m, 1 1) .43 5358t 1 1)
398"409 (o, 2-H)} 4.51 - 480 (m, 2H)732 =7.50 {m, 5-
Example 3)759"7700[1 4}{)999‘10 3% :{m, 1 ).
1-22 S ESI/ZAEC) Dual posi: u95LH+ﬁ]'. 4170H#Nal",
¥S ES1/APCT Duel mezal 393 [!-H_]'
S HARR (600 Uhz, CELCROFORE=4) & pea 7.80 = 2,67 (w, 2 B)
’ 5,20 - 3,37 (n, 2) 4,16 < 4.23 (n. 2 K).6.54 - 4.80 (n, 2
\I/W/G H)712 7.19%0, 2°H) 7.48 - 7.52 (w, &M 10.12 ~ 10.50
Example R -1 w 1B,
12 _ US ESI/APCI Dual posi: 333[N4H)*, 40S[¥+¥a]',
H3 ESI/ABCI Dnal -reza: 38104-H7 .
on o "I NME (300 ¥Hz, DHSU-G) © pm 2.42 - 2.77 (u, 2 H) 8.28 -
) ) H 351(m,ZH)393-414(m.21‘[)i58-484(m.2H)723
e /\gﬂ —'."33(m,1H)733-751(m4HJ?53-760(m.2H)
Exampla H 7)31 - 7.89 (n, 206,90 ~ 10:31 (o, 1 1) 12:85 (br. s.,
1-24 = 1
o & U, ZSI/APCI Dual posi: SS1[M+H]".
0 S ESI/APGI Dual nesa: 379[-HD".
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Compouhd

No. Struclure Analytical Data ot
' ONHR (200°MEz, DU30-d,) & eom 563 - 298 m, £ H) 5.36 -
3.58 (m, 2H) 3.93.- 4.09 {m: 2 B) 4568~ 4.76 (o, ZH)?ZI
- T4 (o, 9H) 3/96 - 10,31 {ms 1 H) 12.67:- 12.98 (m, 1
Example ). ’ o
1-25 S ESIZAPCE Dval posis 381001, 4030N+¥al'.
s ES1/6P61 Dual mesa: 379[}{-1{]
"I HHR (300 UHz. DUSO- ds} @ pom 0.7+ 1.24 (m, 2 £ 1.31 -
1.58 (o, 2 H) 152 - 193 {i, 5 EY 2.41.- .36 (n, B W) 3.57
- 3.6 (0, 2 1) 3.94 - 4,08 (m, 2H)709—735(m 51
Example 10.02 - 10.21 o, 1K) 1267 - 12.96 {m, 1 1.
1-2% HS EST/APCE Dual posi: 387(UHT', 409[}{+Na]'
HS ESI/APCT Dual nesas 385FU-HT .
TH KR (600 WMz, DMS0-d,) & pem 0.94 - 110 (u, 6 ) 2,07 -
3.4 (m, 21D 3.98= 406 G, 2 0 4.59- 4,70 (o, 21D 7.3
~7.48 (m, 5 1) 759 - 7.68% (o 4 1) 10.09 - 10,97 (m. 1 1.
Exampie NS ESI/APCI Dual wosi: A0S[N+HI", 431[H+Hal",
197 1S ESI/APCI Dual mees<-407[E=HI".
o o 5 MUR 600 WHz, DUSO-L) &, ppm2:4L — 271 (n, 7 H} 3.34 -
. OH 345 (b, 2 H) 397 - 407(m,zﬂ)449-46um.zmss?
T ~7.08 (o, 410 7.00 7717 (m. 1 1) 7.25 ~ 7542 (n, 4 B)
Example , o 89.96 ~ 1027 (o, 1 ) 12.65 - 12.98 (m, 1.0
1-28 WS ESI/APCT Dual posi:-87(N-H]'. 419{N+¥al".
‘\©\0/© l{S ES1/2PGI Diial nésa: 395[)1 AT,
oM O 'E. MR (800 HHz, DiSB<d,) & ppm 2:61 - 2.95 (n, 2 H) 3:37~
5 . oH 3:48 (m, 20) 595~ 4,15 (m, 2 H) £.B4 - $.85 (n, 2 H) 7.40
H/\“/ ~745(m1H)74?«754(m,211)781(3,13)736- ‘
Example .0 7.96 (v, 3@ 10.02'~ 10:31 (g, 1 1).
129 LS ESI7ARCI Dual posi: $55[MHY . 3T70M+Mal’.
1S ESE/APCT Duai nesa: $53[X-HI".
™ o "I HWR- (300 M2, CHLOROFORK) & ppm I,28 - 1.48 (n; 27H)
149 - 1.8 {m, 4 1) 248~ 2.73 (n. 4 ) 3.24 = 8.54 (o, &
: ‘N/\IrDH W) £.08 - 422 (b, 2K} 703 - 7.22 (o, 3H)?23~731(m.
Example . Ho 8 2 5) 10.11 - 10482, 1 B). _
1-30 o S ESI/APCI Dual posi: 98I[HHY', 3831 M+Ha1".
L\/\/\© 13- ESI/APC] Dual meeat SBS[H-T™
- HHMR (600 MMz, DNSU-d) & vom 2,56 £.64 (n, 2 1) .79 -
‘ o 2.92 (n, 2H) 3.36 ~3M7 (m, 2 1) 3:58.- 3,69 (m, 2 H) 3.95
N - 4,05 (m, 28) 7.31 -.7.38 (o, 3H) 7.42.-748 (m, 2 1)
Example s 5 7)5‘3 7.6 (n; 2 H) 784 ~7.67 (v 279 9,97 - 10,20 (, 1
1-3 & ’
7 — ¥S ESI/APCL Dual posi: 395[N+H]', 4170N+¥al"
Q D S ESI/APCL Dial neea: S33[H-HI.
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Cor{;\j;g)lund Structure Analytica! Data o
o o "HWUE (600 KMz, D¥S0-d) @ vom 2.79 (t. J=6.8 Bz, 2 H) 3.52
i {t, J57.0 Nz, 2 H) 5.96 ~ 4.12 (m, 2 0} 4.8% - 4.97 {n; 2 )
= /\TI/D 7.80 (d, J=8.7 Hz 1 HF7.89 -7.99 {n, L) B.14 (s, L )
Example g 9,25 (d, J=3.7 Hz, 1.0} 8.91 - 9.03 (w, | H) 8.20 (d, J=4.6
132 Bz, 1H) 8.9 (br. 5., 1 8y, HCL
Ny iS5 ESL/APCT Dual posi: SGSLN+HI™
P KS ESI/APCI Dua) neza: $EA[M-E].
FHWHR (600 iz, DESO-d;) 6 ppm 2.42 - 2.65 (n, 2 E) 3.34 -
3.45 (n, 2 8) 4.00° - £.10 {n, 2 K) 5.00 - 5.123 (n, 2 H) 7.39
- 760 (o, 4 H) 7.84 - 792 (m; 1) 7.94 - B.0T {m, L)
Example 3. 0’)7 -816 0 1 W 999 - 10,34 (m, 1L.E}'12.65 - 13.04 (m,
3 Ms ESI/ZAPCI Dual posi: 3550H+H1', $77D0+Hal’.
S ESI/APCI Dua) nesa: 353[H-E]".
'3 ¥KE (500 WHz, CHLOEUFOPH-&) 5 pem £.38 - 2.8 (m, 2 W)
279 - 2.9 (o, 20 212 - 3.6 (n, 2 B 3.55 - 3.70 (u, 2
) 4.04 - 4.20 Gn, 2H) 7.15 - 7.36 (m, 5B} 10.01 — 10,59
Example (n, 1 K.
1.34 US ESI/APC] Dual posi: 341(¥+Hd]’.
IS ESI/APCE Dual nesat 317LN-ET,
o "H MR (300 W€z, DHSO-d;) & ppm:2.58 - 2.82 (m, 2 H) .44
™ (t, J=6.8 Hz, 21) 9.93-4.12 (a, 3 B) 467 (s 2 1) 7.40
W (de 3284 Bz, 2 1) 7261 - 7.70 (. 1 B) 8.07 (ds J28.4 Hz, 3
Example j 0) 8.15 - 8.20 4n. 2 1) 8.77 {d; J=6.7 Nz, 1 E} 9.90 - 10,27
1-35 ey (m, 1 0. HC1
L) HS ESI/APCT Dual posis 3830K+H), 404[HYa)'.
= B M5 ESI/APGI Dudl nega: 380[H-B] .
’H NE (300 Mz, GHLORDFORM-d)- & pew 1.3 (s, 9'B) 2.58 -
T (o, 20) 3,93 - 3446, 2 ) 417 = 4.24 (w, 2 H) .63
- 476 (m, 2 W) ?29-73’/(m. 2H) 742 - 7381 (o, 6 I
1.36 US ESI/APCI Dual posi: 43?[M—H] 4590+ Ha) "
S EST/APCI Dual nees: 4350M-HT™
F IR (300 ¥z, CHLORDFORN-d) & peu 1.18 ~1.51 Ga, 5 H)
183 - £.96 (m, 5 H) 241 2.68 (o, S 3.29- 3.41 (u, 2
M), 4.14 - 4.23 (0, .2 1) 4.56 - 4.62 (o, 2 Y .14 - 7.21 (h,
Example LH) 102 - 10.48 (m, 1 ).
1.37 US ESI/APCI Dual posi: 3870N=H]", A0SDi+Ea)",
HS ESI/APCI Dual nesa: 385[N-HT .
o o "HWHR (300 KHz. DNSO-d,) & mom 2:59 - 2.91 (u, 2 3) 3.72 -
y 3,80 (m, 2) 3.97 - 4.10 (w, 2 0) 7.17 -. 752 (g, 5 H) .80
= ’ﬁr" -°10.39 (m, 1K) 12.57 ~13.07 (o, 1 ).
Example w 0. KS ESI/APCI Dual pomi: 201[¥+H), 313(k+Na)’,
1-38 E‘j ° KS ESI/8PCI Duz] mesa: 285LN-AT
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Compoulnd

No. Strugiure Analytical Dala toson
o o "8 MR (500 Wiz, DNSO~d,) & pen 2.56 - 2.87 (m, 2 ) 3.76 -
] y .98 (m, 20) 3.95 - 4.08 (n, 2 1) 6.82- 6.85 (. 1 ) 6.97
Hq’\f —721(m5H)734—147(m3H)977--1040(m,1ﬁ)
Example o ) 12.78 - 12.98 (m, 1 M), )
1-39 ’ (S ESI/APCT Dual posi: 38300H1", A05[U+Hal™
HS ESI/APCI Dual nesa® 881(U-HI.
o ' KMR L300 WHz, DNSO-G;) & pom 2.60 - 2.90 (m, 2 1) 8:72 -
i 3.87 (w, 2H) 3.94 ~ £.12 (o, 2 B) 6.97 -'7.93 (w, 5 B) 7.25
A - 750 Co, 4 H) 9.88 - 10,58 (n, 1 W) 12:72 - 13:05 (m, 1
Example iy, ’ ] '
140 @ WS ESI/APCI Dual posi: 383[N+H]', A05{N+NR)’.
@ KS ESI/APCI Dudl nesa: 9810H-HT .
o "B WIR (300 ¥z, DISO-4,) & pwm 2.67 - 2.82 (o, 2 ) 3.46 -
. ’ 3.81 (w, 2 H) 3.96 - 4.07 (w, 2 W) 4.82 (s, 2) 7.28 - 7.7
N (i, § H) 8.24 - 8.5 (o, 2 1) 8.86 (s, 2H) 9.78-- 10.08 (m,
Example o 1),
141 '\O HS ESI/APCT Dual posi: $830N+HI%, 405[Ka]".
e
o o 'E-WUR (300 iz, CALCROFORN-d) O prm Z.50 - .67 (w2 A).
) y 3,25 - 3,20 (m, 2 1) 3.96 (s, 2 ) 4.15 - 4322 (n, 2 B) £.50
~ Y - 4,63 (o, 2 1) 7.78- 7.38 {n, 9 B) 10,11 - 10,50 {n, 1 ).
Example (' N RO HS ESI/APCT Dugl posi: 3950H+E]', 4170k+Hal’,
142 i HS ESLAAPCI Dual nesa: $936M-HT .
)
. N
@ o " NHR: (300 WAz, DMSO-d,) & pow 1.17 - 2.00 (m, 10 H) 2.61 -] -
_on zszcm.3H3350(t J=1.% Uz, 2. B) 401 (d; Jo5.4 He, 2
g 485 (s, 200 871G, 21 $.93 G s, 1 )
Example “o S ESIZAPCI Dual posi: 2000H+HY, 421 [sYa]".
143 b S ESI/APCI Dual nes: 3970N-HI". HE
T T e T TH WHR (600 Mz, DNSO-d.) & pom 2.87 - 2.77 (o, 2 1) 8.1 -
L 352 (m, 2 H) 9.95 - 4.11 (o, 2 ) 4.72.- 4.90 Gh, 2 ) 7.93-
- _as - 7.67 (o, 300 7.79 7.8 tn, 30) 0.8 - 10.05'ta, 1 .
xample NS ESI/APCE Dual posii 388LHEN]'.
144 kf\ 4S ESI/APCI Diml nesat 888LL-HT . HE
"H §UR (500 WEz, CHLOBOFORM-d) 6 pem 2.74 (t, J=7.3 Hz, 2 B)
.58 (t, JT 8 Uz, 2 804,15 - £.25 (n, 2 B) 4.70 - 4.80 Cm,
7H) 6.52 - 6.57 (w, 1) 7.41 - 7.51 {m, 2 H) 7.74 - 7.83
Example 3 {m, 2 B} 9.97 =10.52 (m, & H).
145 ) NS ESE/APCT Dual vosit S72[M+BT, 384{i+Nal".
{ NS EST/APCT Dual wedat S70[H-HT .
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Cong‘l%(?und Structure Analytical Data o
' RMR (500 ¥Hz, TNSO-d & ppm 107 - 1,76 (b, 4 ©) 2.56 -~
2.5 (m, 6 3.25 - 340 (n, TH) 3.97 - 407 &, D) 4,44
. - 455 (@ TH) 6.90 - T11 (m 3 HY 5.95 ~ 10.27 (g, ! .
Example o NS BSIZAPCE Dmal posi: 353[M3MY', 381 D4wadt,
346 ! NS ESI/APCE Dual nege: 357(0-H)"
N
PR ' MR (300 MHz, DMSO-dp & pom 228 (5, 3B .48 - L.69
! on e, ZH) 3.05 - 3,58 {m, 26D .98 - 4.1 (m, 2 1) 4.36 -
TG 2W T12- 728 (m 4B} .78 -30.41 (p, 1 ED
Example o2 1981 (be. s, 1 B
1-47 L\/"\ WS ESI/APCE Dual posi: BBMAHDY, 341 0MsNa]'.
i -\] 5 BSIZAPCE Dual nega: 317[M-H]
J\rﬁ"‘\
oH o i MR (300 ¥iiz, TNSO~dp & ppa %43 - 264 (m, 2E) 325 -
/)\ ! aH 3.42 (o, 2H) LTH (s, 3B 403 - 408 {n, 21D 4,44 - 4,58
| Y m 2H 6.75- 7.04 {@, 20} 7.08 ~ 7.40 {mw, 28D 0.94 ~
Example g ] 1.3 (m E B 12,85 (o5, 1 8D,
1-48 1\1/\‘ MS BSI/APCT Dual posi: 385[N#HY', 357{MNa]"
O WS ESI/APCY Lual nega: 333[%-0
{\/‘\G/'
M o ‘0 NHR (600 MHz, CHLGROFORY-) & ppa 2.6) - 2.70 {m, 1 H)
I o LOL-3.24 3, LA 850 - .98 {2, 11 4,10 - 4.2 (o, 2
Ny ID 455~ 4.50 (, 11D 5.44 - 5,63 (@ LB 711 -717 @
Example H g PR LIS-T.M G 1P T2 - 736 4 61D 1024 - .99
149 4] (a, ]iD,-
4 E:j N NS ES1/APCT Dual posi: 381 [M#E°, 403[M#Ral".
| %S BS1/APCT Doal nega: 378[M-H)".
g
o o 0 MR (500 ¥Pz. CHLOROFORM-® & prm .64 -~ 2.7 fm } BY
;\(r‘& 305 - 298 (6, 1B 3,59 -39 (m LW 413-43 @ ?
oy B) £.59 ~ 4.44 (m, 1 B} 5.47 - 5.67 {m, 1 B} .13 ~ 7.20 fu,
Example . o 2 LT - 740 (m 6 ) 7.41 - T.47 fo, 2 H) 1.53 - .60
150 d Lo (m 4 ) 10.28 - 10,42 {a, 11D,
) % NS ESIZAPCI Doal posi: 4B7[N#HI%, 47B([M#Nal™.
O M8 ES1/APCY Dun) mega: 485[M-HY.
HOWMR (300 ¥Bz, CELOROFORM-2) & ppm 1.07 - 1.43 {w, 31D
I BAg - 166 (u, 2B 168 - .88 fn 2D 2,35 - 2.55 {m, )
- Sy H) 9.76 ~ 508 (m, § ®) 325~ 3.45 (n, 1 H) 3.89 - 4.32 (m,
Example i 3 3H 5.22 - 5.44 (@, 1 M) 7.29 - 7.49 {w, 5 ) T.51 - 162
151 ] {ﬂ, 4 H 10.21 - 10,57 {m. 1 5.{).
\O\/ NS BSI/APCT Dual posi: 435[H4ED, 4570NaNel’.
) 45 8S1/ABCT Dual nepa: 433[N-HD.
[P
- HONMR (300 YMHz. DNSO-dg 6 gpm 0.92 - 146 (n 4 B 1.60 -
3 : LB (m, ZH) 2.05-2.78 (= $H) 3.22-3.38 (= L H) 3.98
/\J\x/"‘?f\(“ - 412 (m, 2H) 4.45 - 480 (m, LD 493 - 5.1 (= 1
Example L § BT TH e SH LA~ T.00 & 48 10.08 - 10.47 (a,
15 ' 1Ay 12.74 - 12,98 (&, | B),
1 MS BSI/APCT Dual pasi: S57[M#%a}",
: e NS ES1/APC] Dual nega: 433[H-H]".
()
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Compound
No.

Analytical Data

Salt
information

Example
1-53

PR HR (300 ¥z, CELGRUFUR}[«D §pom1.22 (4, J=T.5 Wz, 3 H)
2.60 - 2.7% {w, 4 H) 297 - 8.40 {m, 2B 4.13- 4.22 (n,

) 4.55 - 4.83 (m, & H) 7.16 - 7.21 (o, & H) 10.14 - 10.45
(m; 1 B}

HS ESI/APET Dual posiz $3300+H1". 3550N+Hal*.

WS ESI/APE] Digl nega: 331[N-HI™.

Example
1-54

‘H NiR 1300 ¥z, CELOROFORE-A} & ppm 2.59 - £.76 (n, 2 HY
"’34"345(&1 2]‘[)415-4?5 tn, 35)433-493@.
H)755fd JSZHZ.].]'D ?B'?ﬁﬁ(mlﬂ)"%(Sl
H)991-106‘I(m 18

HS ESIZAPGI Dual mosi: 443[H+H1',. 4630iHal'.

HS ES1/APCI Dual nesa: 439[U-HT .

Example
1-55

"H WiR- (300 ¥Hz, CHLGROFORU-d) & ppm 1.29 - 1.33 (m, 3 )
252 - 2.67 (a; 2 8) 5.30- 3,41 (n; 28 4.16 - 4,23 {a, 2
B) 4.56 - 4,83 (m, 2.E) 7.19 (d, J=8.5 Bz, 2 1) 7.2 - 7.40
(m 2 1) 10.21 ~ 1043 (w, 1 B},

HS ES1/APC Dual posi: 38L{N+HY, 38806Ya).

MS ESIZAPCI Dual nesa: 3500N-HI .

Example
1-56

"H:NMR. (300 WGz, CHLOROFORY-3) & .ppin 2.56 — 2.74 {n, 2 H)
2,29 - 5.4%(n, 2H) 4.19-.4.28 (m, 2 4,77 - 4.90 (m; 2
H) 7.34 - 7.45-(m, 2.0 7.55 (&, J=7.5He, 1 H) 7.81 - 7.76
(n, 11 10,13 - 16381 (o 1 1)

HS ESI/EPC[ Dual posi: 378001, $35[N+Na)".

1S, ES1/APCT Dial nesa: “3710K-HI".

Example
1-57

"H. MMk, (200 Mz, CHLOROFORM-4) & wom $.36 ~ 3.8¢ (u, 3'})
4,09 < £.3% (5, S H) 4.54- 471 (o, 2D 7.08 - 'fso(m. 14
H) 10.29 - 10:58 ¢n, 1.1),

S EST/APCI Dual posi 457LNH]', 479[M+Na]".

S ESL/APCI Dagl mesa: 4550N-HI".

Example
158

"0 R (300 Yz, CHLOROFURM=d). & spn 2.54 - 270 (n, 2T)
3.8 - 3.48 (. 2By 418 4. fm,zﬂ)éﬁ[} 4.71 {m, 2
E) 7.42 - 7.64 (m,4-H) 10.09 - 10.53-(a, 1 K,

S ESI/APCI Dial posi: 878[MsH]', 39B[W+Nal'.

M EST/APCL Dua) nege: B710U-HT.

Example
169

‘HHﬂR (:200.WB=, CELOROFORU-4) 6ppm257-275 (n. 2 H)
33 - 3,48 (p, 2°H) 415 4,27 (0, 2 B -L.67 ~ 477(m.
33773(3.2]{)?79—?88(%1]{) 10,00 - 10.85 (w,

HS ES[/APC] Dual $osis 441[HHAY, 483[M+Nal’.
M5 ESI/APCI Dual nesga: -43¢(4-HI.
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Compound
Ne.

Struciure

Analytical Data

Salt
information

Example
1-60

7
Q

;j%

"H HIR (300 ¥dz, CHLUPOFCR}{-d) & pem 2,21 --2.35 {0, 1)

245 - 2,70 (h 2°H) .17 - 3.3 (m, 2 M) £.05 —4.29 (u, 2.
B) 447 - 4,74 (m. 2 ) B.84 - 7,32 (m, & H) 10.16 - 10.49

(m;. 1 B).

S ESI/APCT Buad post: §830HHY, 355[H+Na)".

S ESI/APCI D'l nega: 3SLEM-HT .

Examgple
1-61

{a]
xr
(]

1

/

"W NIR (300 Uz, CHLOROORID) & om 2,51 - 1.6 (o, 7 )
9,26 - 341 (o, 2 1) 8.74- .88 (m, 3 ) 4.00 ~4.98 (u, 2
B) 4.59 (s, ZH)677-889 a0 1D
1013 - 1049 (u, 1 B)-

HSESI/APCI Dusl posi® 335(M+HY 5 357 [K+la]".

HS. ESI/APC! Dual wesat 338(4-AT .

Example
162

=]
==
Q

¥

\

L

"M WMR (300 ‘Nz CHLOROECEU-d) & vpo 2.18 - 2.95 (n..2 W)
2044 - 2.88 (n, 2 F) 3,1%3- 5.37 (m, 2 1) 3.60 - 3.34 (n, 3
) 4,02 - 4.28 (my 20H) 4.50 - 4.63 Gw, 2 H) 8.65 - 6.81 (m,
2 1) F.00 - 703 (o IH) A0.14 - 10.47 (, 1 H).

WS ESI7APCI Dual posi: S49LIWHT, 37ilk+kal*.

HS EST/AECT Dual mezal 34T0H-H].

Example
163

=)
T
o

,ﬁ%

I

" R(800 WAz, DMSO-dy) & pbm 1.02 - .1.73 (m, 10 B) 2.70. -
296(m.25)394-‘40?(111‘23)473 4,81 (o, 20) 7.45
Z56 (o, 2H) 7.61 790 Gy 2H) 9.0 <1022 (o 1 W)
12.76 - 12.93 (b, IH)

I3, ESI/ARCE Dial posi 44108+, AS3[N+Hal'.
[E3 ESI/&PC[ Dusil nega: 43900-H1"

Example
164

Q.

A =]

. b

j— ;:s
=
ﬁ%

£

x

TH 28R (600, MRz, DUSO~d;} & pem L.16 ~1.98 (m, 2 ) 171 -

lQU(m. Zﬂ)333—34l(m ZH) 344 - 2.52 {n, 2 1) 3.681
=-3,85 (o, Z]ﬂ 389 - 4.08 {m, 2H)156‘47B(m 2
7.50 - 7.61 (m, ZH). 766~ 7.76 (m, 2 H) 10.08- 10.35 (m,
T H) 12,71 = 13100 (o 1H3.

KS ESI/APCT Dual posi: 443(N+H1": 465[H+¥al'.

K5 ES174PLT Dua) ness: 4A10NSHI™

Example
165

oH

O,

g% ;

A\

l,

"I MR (E'-ﬂﬂ Bz, D](SU—ds) 4 ppm‘B 46 (s, 3 1) 2.59 --2.59-
(l 2 Hy 332-"’40 (n: 2}1)305—405(111,&]1)442-
484(m. 2H)716~729(m 4H)lUUU-lU?.4 fm.lE)
12.87 (k. 5., .1 ).

KS E_Sl_/l’sPC[ Dual posi: 351TNHD", 3730i%Nal",

HSE31/APCI Dual néeat 348[H-HI.

Example
1-66

e
o

i

O

' MR- (300 X8z, CHLORGFOR¥-d) & pem 2,53 - 2.72 (n,. 2 H}

2.28 - 348 o, 2) 411~ 4.25 (m, 2 H) 450 - 4.67 {n, 2
E)713)'719(m 1B 7.26 - 7.35 {m, 3@1007’1050
o L 1

KS ESI/APCI Dual smosi: 239[H+H]", 381TH+¥al".
liS ESI/APGI Dual nesa: 397[H-HT.
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Gompound

No. Structure Analytical Data o o
o o 6 MR (300 Wiz, CHLOROPORN-) & pem 2.50 - 2.73 (m, £ H)
325-342 (e 2°W) -4.07- 4.28 (n. 2 H) 4.47 - 4.64 (m, 2
M) 7.0% - 7.47 {a, 1H) 7.80 - 7.68 Gn, 2 1) 10.03 - 10.53
Example .M (n, 1.
167 - e S FS1/44PE] Dual wosi: BTIHAA)" . 395[N+Na] .
% S EST/APCI Dozl nesza® 37IEH-HI.
“H R (300 Rz, CHLORDFCRM*d) . & wem 2.51 --2.77 (m, 2 H} .
3.02- 388 G LB 4.08-4. n, 2 W 4,83 (s, 2H) 7.08
ST (i, 2 B 7282 7.4 (n, 1B) 10,11 - 10.49 (u, 1 ).
Example IS ESI/APC] Dual posic 3380K+H)', 411[i+ka]".
168 (5 ‘ES1/4PE] Dual mesa: - 387CE-H) .
'H NUR (300 MEz, CHLOROFORM-d) & ppw 2.54 - 2.70 (n, 2~ H)
3.30 = 3.4 (my 2-M) 415 - 4.28 (n, 20} 4.53 ~4.66 (n, 2
H) 7.156 - 7.%4 (m, 20 7.27 - 7.3 (m, 2 1) 10.08 ~ 10.50
Example (a, 1.
159 U3 ESI/APC! Dudl piosi: -300CK+I]", 4111NNa]".
US ES]/!&PCI Dual nesza’ 3ETLH- Al
'T NIE. £600.MEz, CHLOROFORM-d) & .prm 2.36 (s. 30 2.64 -
2.57 (my, 21 3. 2"33’3(m, ) 415 - £.21 (m, 2 H) 4.52
-4.58 (n, 20} 684-690 (m, 1 B 6,99 - 7.04 €n, 2 i
Example 717-732(111.2]‘[)782'767(11?IH)Slﬂ(d I=2.1 Hz,
170 1 H) 10.14 - 1047 (m im.
HS ESI/APCE Dual posi s 41201,
S ES1/4PCE Dual nesat 4100H-HD .
'H RMR- (800 ¥Rz, CHLGRDFURH-d) 8 ppm 1 37 — 1.5 (m. 2m
2.47-264(m 2W 526238 (b, 21) B.97 - 4 Oﬁfni._z
H)415“42ufm3[’|)4 U‘4Bl(m2H333 - 6,88 (m,
Example W74 -7, 21, 2 010,24 - 10,43 (o, 1 By, :
171 s ESI{APCI Dia] posit 349[)1*']1]' DY,
S ESI/APCT Dusl s 34?[]( ol .
'H WME (300, Wz, CHLURDP(!RM'&) & ppm 5.48 - 375 (n, 2 H)
325-343(m.2) 08-425(1"}. ) 445 £ B5fm
0 8,84 - 6.95 An 'L B): 710 - 716(m,2ﬂ)718~725(m
Example 1H) 7.6 = 746 (2 1) 7.8 - 175 (m, 1 H)'8.03 -'3.22
179 (m, 1 B {0.10~ 10 50 (m, 11).
1S EST/APCI Dual posi * 398[H+H]' 4200F+Hal".
IS ES1/APCI Diial nesa® 39B[N-HT".
‘_H "HUR (309 ¥Hz. I_JMSU;El;)‘ & ppm 2.38.- 2.83 (m, 2 W) 350
(t, J=7.1 Bz. 2. 8) 4.08 (d. 1=5.1 Bz, 2'8) 4.60 - £.78 (w, 2
M) 744 - 7.61 (o, IEY 7.94 - 215 (o, 4 1) 8.68 (g, 1 1)
Example §.87 - 10.08 (n, 1 B}
173 NS ESI/SPCT Tual posii 3820H+H1", 404DN+HRY'.
HS ES1/8PCI Dual mesas 3I80LH-HI .
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Compound

No. Struciure Anaiytical Data infoﬁﬁgﬁcn
'ﬂ WHE (300 MBz, CELOROFORU-4) & pom 2.54 ~2.72 (m, 2 0)
329-343(m, 2 4.03- 424(m;23)455-468(m,
H)737-745 (w, 1 H} .45 - 7,51 (m, 1 H) '7.56 - 7.61 (m,
Example 11 10.03 - 10.56 (m. LH).
1-74 IS BI/EPC] Dnal posi: #07(H«H]', 428[H+Na]*.
S ESI/APCI Dinal negs: 40b[K-HY .
1H ‘HUR” (300 1z, DIBO-d,} & pow 2.85 - 2.89 (m, 1 W) .85
3.08 {n, 3H)3B7 .3.88(m. 14) 3.9~ 4.22. Gi, 2 1) 4.98
- 5.18 (m.iH)'?D’l'.—’f 52 (m, 10 K} 7.B8.~"7.70 (m; 4 H)
Example 9.90 = 10.22 (w, 1 H) 12.76 - 12.98 (o, 1.1,
175 48 ES1/APCT Bual wosi: 4?1[H+H]' 493TN+Ia]"
WS ESI/APCT Dual wegas ABQEM-H]
’B NMR (:300°MHz, DMSO-d:) & ®pw 1.77 - 1.95 (m, 2 1) 2.51 -
2.75 (n, 2H) 5.07: dd J=17.4, 7E}Hz IH)?SU (m.lH)
398"432(m. 3]{)498—512 (g 1}{)712‘740(111.
Example 1) 7.42 - 7.51 (. 35)754—769(m 4H3990*1020
176 (. 1 H) 12.78 = £2:92 (n, 1 B).
1S FSI/APC] Dual posic AS50M=H1', SO70H+Hal®.
S ESI/APCT Dual weza: 488LH-AY .
‘0 MMR: (600 MBz, DMSO-dy) & pem1.17°(d. J=6.% Hz, 3 B) 2.37
(d J=17.3 Hz, 1H)3U4—a19 (m, 17 365 - 3,78 (m, 1
H). 3.95 - 4.09 (& £.H) 4. ZE (d, J=16.7 H2; 1 ) 5.07 (4,
Example J235.7 Bz, 1 1D 7.51 -{d..J=7.8 Uz, 2H)764(brs 1m
177 1(’89-H§35(m.4—ﬁ)8?8(d J45H21H)984-103U HC!
,
iS: ES] /APCI Dual posi: 386’[H+H]'
s ESI/APE] Dual neea: 384[N-HT-.
"I HME (30D Llfz, CHLOROFORM:d) & ppm 1.15 - 1.31 (m. 3 H)
226"'241 (e, [ 1) 2.95 - 3.0 (m,lH)349-333(m.
). 3.92 - 4 25 G, 3°H) 5,17 - 540 o, 1 B).7.5% - 7.45 (m,
Example 2 H) T.54 - f 87 ('!l'l z H) ]-U 05 = 10. ‘:l (l’l!. 1 H)
178 S ESI/EPCT Dugl posn 387{!("‘51 v 409[M+Ha]'
WS ES17APC] Dual meest 3361M-81.
o o " NUR (300 MHz, CELORDFORY-3) & -pom 1.16 ~1 .24 (m, 3 K)
2.20 - 2,88 (m, 4 M) 290 - 2.96 (m, 1 H) 8,49 - 8.84 (. 1
Sy /Y” H) 3.81 - 4.04 (m, .1 HY 4215 - 4.23 €y 2 @) 6.10 ~ 5.35 (a,
Example B L 1) 7.0¢ - 780 (m, 4 ) 10,47 - 10.29 (o, 1 83,
178 LS ESI/APC] Dual wosi & -3330H+01",. 355 [U=Nal".
S ESI/APC] Dual mesa: 3310K-H) .
oH D "B HMR- (3(]0 ‘WAz, CHLOROFORM-4) & ‘ppar 1,03 - 1.54 (i, 5°1)
. H 136-201(m.71{)220-?75m3}§) 87 - 3.11 (m, 1
w 05 3.56 - 2.70 (w, 18) 3.84 - 4.02 (o, 1 1) 4.0 - 4.21 (n,
Example = ° 2H) 718 - 7.35 (w, 5°H) 10.15 - 10.35 {m. 1 H).
1-80 US ESIZAPC] Dual posi: 4010K<H]', 42300Hal’.
‘ NS ES1/APCT Dual mesga: 3900H-HT .
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Cempound
No,

Streciture

Analytical Data

al
information

Example
1-81

'B.MUR (300 ¥F=, GHLCROFCRU-d) & podi 2.82 —8.05 (n. 2 B)
3.58 - 4.36 (n, 4 H) 564 - 5,81 (n, L H) 7.27-- 749 (n, &
HY 7.55 - 7.64 (m, 4 B) 9.88 - 10.45 (m, 1 H).

IS ESI/APCI Dual wosi: 4485M+A1, 47100+Na]".

NS ESI/APE] Dual nesa: 447CH-EV.

Example
1-82

'H KHE (300 M=, CHLUEOFGP]{ d) ¢ -ppm 0:90 - 1.1 (o2 H)
118128 (m, 1 H) 1.38:-1.8L (o, 55 1.87 - 186 (n, 2 D)
322(5. 2H)4.13-4.23 ¢, 28) 4.60=4.73 (b, 2 B} 7.97
- 747 . 2 B} 7.53 - 7.7 (n, 2H)999"10 53 o, I By.
IS ESL/APCI Dual posic 4410U+HY . 46300 a]".

U3 ESI/APCI Duazl nea: 4390W-H]".

Example
1-83

S
e
O

Wy
e,

"H-NUE. £300 ¥Az, CHLOROFORYW-d): & ¢pm 1.61 - 1.78 én, 2 M)
1.79 - 2,04 (m, 2 H) 233"257 (m, 2 3.28--3.37 (m, 2
B3 4.13 - 4.22 (o, 220 4.64 - 472 (o; 2 1) 786 - 7.4% {m,
270y T.57 - .86 Cw; 2 110, 19 - 1030 (o, .1 °H).

HS ESL/APCI Dual post: 41300+H]", 43600+Ha)".

S ES1/APCT Dual neea: £110N-A1.

Example
1-84

I MR (300 ¥z, DE30-G,) 6 vpw 1.03 - 1.8L (m, 10 M) 2.73 -
7.92 (n, %K) 5.16 (s, 3.8) 5.96 - 4.09 (5, 2'8) 4.76 - 4.95
(o, 2 1) 7.49 - 7:62 Gi, 2 B} 7.79 ~7.92 (a, 2.4) 9.98 -
16.26 (ns TH) 12.75 - 13.02 (o, 1 ).

HS ESI/APCE Dual poii: ADSEM¥Na]'.

KS ESI/APCI Dual npsa® 385[N-HI".

Example
1-85

Ty

"1 HUR: {300. 4z, CHLOBOFORU=d) & rea 3.16 =187 (o, 6 M)

2.49 - 2,90 (m, -2 )409‘423( 2 4:62 - 4.79 (m, 2
i) 7.34 - 7.43 (mi Z°H)'7.49 - 7.66 (p. 2.EY 19.09 - 10.47
(m, 1.

i3 ESIZAPCI Dual posi: 431[!(+E]' -423[Ha+H}",

¥S ES1/4PCI Duml fresa ' 309[H-ED .

Example
1-86

: aH 0O
H
.‘ 0

H

“H° HUR. (300 M=, CHLORDFORM-d) & ppm.0,88.- 1.08 (n, 2°0}
1.08 - 1.57 {u, QH) 1.61 - 1.82 (o, ) 2 - 241 (a, 2
) 3.00 - 3.25 (o, 2 B) 4.10 - 4.3 (m,ZH] £.49 - 4.68 {m,
311)711 - 721 (s 4H) 10,31 - 10,56 Cn,: IH)

US ESE/APCI Dual posi 3STEMHRYT, 4090M:Ha)".

S ES[/APCI Dual nega: 385CH-HT .

Example
1-87

o
Co,

"0 MR (300 Hiz: DHSC-ds) & mem1u81 (s, 9 H) 147 - 1.80
(m 2H) 1.89 > 2.06 (n, 2.0) 2.88 - $.13 (w. 2 1) $.42 -
8.57 (m, 2HY 3,66 - 3:78 (m, 2 H) 3.97 - 4,11 (m, 2 EY 4.70
- 4.88 (o, 20 7.88 - 7.51 (o, 4 B) 7,52 = 7.65 (m, 4 H)
995—1027(::11]'[312?4-139'7(1:11]'1) '

US. ESI/APCI Dual pesi: SO7(M#HI', 528[U+Ha)’.

1S ES1/APCI Dual negat GOB[N-BI . :
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Con&%ound Struciure Analytieal Data oo ion
. " NUR {300 KBz, CHLOROFORH-Q) & ppm 1.18 - L.35 (m, 6 1)
) H 2.23 - 2.3 (m, 3.0) 2.48 - 2.67 (m, 2 H) 4.70 - 4.25 (n, 2
T H)4’?-471Lm2H3106-718(m 4B)10.71 - 10.48
Example L. (w, 1
1-88 A NS F”]/P]PC} Duai posi: S47[M+HY', 369[MNa]".
K@\ NS ESI/APCI Diml need: 245[M-HT".
ot 6 'H TR (300 Wiz, CHLOROFORN-d)- & pem 1.13 - 1.37 (m, 2 8>
o ‘ 1.94 - 2.07 (o, 2 B) 2.26- 2.88 (n, 8 1D 8.7 = 3.30 (. 4
Y "/\frOH H]364-376(m.283419(d .5-56}12 2°f) 4.58 - 4.61
Example 54 (. 20 7.12 - 7.19 (m, 4 H) 10.30 - 10-55 (o, 1 ).
189 o NS ESI/APCI Dusl sosi: 3690HAN', ATEDNHAT".
% S ES1/APC] Doal nesat S87LH-HI".
"I WIR (300 YKz, DUSO-d;) & »em 149 - 1.68 (o, 2 H) 1.60 -
1.8 {n, 2H) 2.16.- 2.31 (m, 5 B 2.45 - 2:55 (n.. 2}1)344
fd, 4.0 Bz, 2 9) 448 ~4 57 (m: 2 0} 7209 - 7.23 (m.
Example H).
190 K5 ES]/ARET Tral nezat BE7TH-HT . I a
'H NMR {300 ¥Hz, DUS0:d.) & mpw 1.05 - 1.73 (w, 10 H} 3.35 -
530 (m, 0) 304 -4 11 (o, 2H) 478 - 494 (m, 2 1) 7.39
755 (G, $H) 7.0 - 8.0 (o, ) 96851043 (. T H).
Example IS BSI/APCL Dual nega: 454[H-KT, He
191
"1 HHR (300 J{Hz D¥S0-d;} 6. ppm 0. g0 - 1.06 fn, 3 W) 2.28
(s,3H)386—303(m.1l{)321-358(m A L8 -
484 (m, 20 7,07 - 7,22 (o, 41D 1007-1030 fm, 1 H).
Example M3 EST/APCT Due) posi? 355[H+Hal". 5
192 NS ESI/APCI Dual nesa $31[H-F1. 2
" MMR (300 MHz, DMBO- ds). & ppm-0:95-"1.1F (m, 3 B) 2.76-
295(&:,1}13308“323(111.111)345'-359(.11.1]{)393
= 411 G, 2 H) 454 = 4.88 (b, £ B) 7:48 - 7.56 (a, 2 B)
Example 762-?74(m1H)800-813(mZH)814-833(m, .
193 1) 8.7 - 8.62 (n. 1 B) 9:99 - 10.38 (s 11). HG 1
its ES]/APCI Dual posi; 39§[M+H]' 418[).(+Na]‘
WS, ESI/APC] Dual mesa: 894[N-H".
o O 'HNUR (300 MAz, DMSO-d,) & ppo 1.16 {d. J=6.f }iz, 3 HJ 2.28
. -°2.45 (m, £ H) 2794 <1315 (&, 1 H) 8.75---3.89 (n, 1 H)
\/\nf‘)“ 8.99 - 4.08 (o, 28} £.45 - 4.80 (o, T H) 4,98 - 518 (i, 1
Example L H;7’43 7.5 (@, 31).7.65 - 7.9 (n, 3 1) 9.98 (br. S'Ich
19 . @ LS ESi/APC] Dual posi: 4020M+E)'.
an j NS ESI/EPCT Dual nesa: 40000-11.
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Compoand Structure Analyticai Data en
o o "H HUR (300 HEz. CHLOROFGRE-d} & pen 1 1-1.8 (n, 2 H)
- 187—204(m2H)241"257( 2H) 342 (s, 21 4.14
e /\ﬂ/’” ~'4.24 (n, 2H) 4.75 ~ 4.85 (n, 2 ) 7.30 ~ 7.46 (m, 3 H)
Example wob 7.78 (s, 1 ) 7.83 - 7.97 (n; 2 €) 10.10 - 10.27 (m. 1 H).
1-95 R , N3 ESI/APCE Dual posi: 42800+H1", 4B00U+Val",
O HS ESI/APCI Dual nega: 428[U-H] .
L
o o "H4UR (300 UE=, CHLOBOFORY-d)- & pra 1.28 - 146 (a, 6 H)
" 24T - 263 (n, 200 412 © 4,28 (n; 2 1) 471 - 4,90 (o, 2
S /\]/" B) 7.34 ~7.51 (m, 3B) 7.74 (s, 1) 7.2~ T.98 (x, 2 )
Example - LA | 10.11 - 10,51 (n, 1 4.
195 - W3 ESI/APCI Dual posi: 41800+HT*, A28[M+Hal'.
KE:}@ HS. ESI/APCI Dual nesa® 4$140N-HT .
4
@ o ‘H MR (300 WEz, CELOROFORI-A) & pem 1.23 -.1.53 (o, £ )
o 1,90 - 2.15 (m; 28)3.28 - 3.38 {w, 2 1) 5.44 - 3.58 (u, 2
NTEY H)376-350&1.ZH)415-425(m.2]1)47?-486(11:.
Example g 2 E) 7.40 - 747(m.3H)779(S,IH)'Z84-795(m zH)
pys 10.14 - 10.88 Gm, 1 ).
S -ESI/APCI Dl 'po'si-:' ABSINHLY, £800N+Ha)".
lis ESI/ARCI Dual noga: 456[N-HI™.
H MR (300 MMz, DMSO~d) Gpon 1:48 ~1.87 (u, 2 H) 1.98.~
2.17 (o, 2M 2.80 - §.00 (n, 2 H) 341 - 350 (n, 2 0) 3.48
7. 3 ;e émés,z(m 31?1)97 ;113 :(rmssg(ﬂ) ¥ ﬁ? Eah s s }([J
- . - m, - m, "
Eﬂa_rgge i 15.78"- 13.01 (w, 1.1} .
WS ES1/APGT Dual posi: AGB[NH)'.
"HNHR (300 HHz, DHSO-} Spom.0:98 -I49 (m, 4 H) L.5L -
170 6w, $).1.72 - 2.00 (o, 8 K) 2,89~ 2.47 (w, 1 B) 2.78
~3.05 (o, 2) 2:32-'3:4% (n, 2 M) 344~ 3.61 (m, 21)
Example 8,70 - .87 (u, 2E) .92 - £.10 (i, 2 HY.7.06 - 7.35 {u, &
195 B 10.03 - 10.20 (. 1K) 12.75 - 12:92 {a, 1'H).
VS ESIAAPS] Duz) posi: ABTLMHIT™.
HNIR (300 Wz, CHLO'-‘OFUE =47 6ppa 1,20 - 1.32 (m, 3 1)
2,38 (dd P72, 21 )z? ~2.04 (n, 1E) 3.56 -
2.70 (o, L 1) 3 a1 (m. LE) 4.15 ~ 4.6 (v, 2 B) 5.21-
Example S 5,47 (o, LH) 7532 - 743 (o, 2 B) .52 ~ 7.6 (n, 2 1)
7.63 = 774 (n; 410 10.10 - 1041 (m, 1D,
1-100 US ESI/APCE Dual posi: 4530K+H]",, 4850%Yal'.
U5 ESI7AFCT Dual nege: JE1[M-HT .
"B'MIR (300 UHz, DUSO-4} & ppm 102 - 1.77 (m, 10 E) 3.29 -
2.60 (o, 2 M) 2.8 ~411 (m, 2H) 4.57°- 4,90 (m, 2 1) 7.39
Io?ﬂg7 (Té iszﬂg ?SH; 8.15 (m, 4 B) £.63°= 8.76 (m, 1 §)
- m
E’mﬁb IS ESI/APCI Dual posi: A72(H+Na]'. HC
NS -ESI/APCI Dual nega: 44800-H]"
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C““&%‘]”"d Structure Analytical Data L
'Y KiE (300 MHz, GHLOEOFORK-d) & pom 1.66 — 1.8 (m, 2 1)
1.82 - 2.00 (u, 2H) 2:42- 2.55 (g, 2 ) 338 (e, 210 4,14,
- £.20 (o, 2 B) 4,62 - 4.78 (o, 2 M) .39 - 7.54'(m, 2 )
Example 7,60 - 7.74 (oo LE) 7.79 ~ 6.0 (n, 3 1) 8.14 - 8.30 €m, 1
1102 Iy 8.93 - 9.07 (w, 1 B 10.13 - 20.6% {o, 1 B). TFA
S TSI/APCI Dual posi: 4220U+H]', 4440+¥al®.
NS ESI/APG] Dual nega: 420[H-HI .
o g K WR (300 WAz, DHSO-4,) & ocpm .95 - 1,07 (m. 3 B) Z.48 -
g £.78 (m, 1 BY 2.97 - 3.10 (n, 1 H) 3.86 - 8.45 (o, 1 1) 3.49
H/\I) = 5.57 (m, 2 B} £.66 4,78 {m; 2 R} 7.50°{d, J=8.2 Wz 2 )
Example S 7.70 (d, J=8.2 Bz, 2 B) 10.15 (br. s., L), _
1-103 k@{ WS TSI posi 26TORED". Na
F
"HWMR (300°WEz, DWS0-9;) & pen 0.95 - 1.16 (n; 8 1) 2.B% -
2,95 (o, TH) 3.0 - .24 (6, 1 1) 8,47 - 3.82 (n, 1 ) 3.5
- 4,04 (m, 2H) 485~ £.87 (p. 2 B) 7:87 - 7.56. (i, 3 )
Examp|e 7 82 -7.9 (m, 3 H) 9 90 ~ 10.29 (m, ].H)
1104 US ESI posi: 402EH+HY'. HCH
"l WMR (300 Hz. DHSO-d) Sppm L.45° - 1.59 (@, 2 H) 1.86-
£.05 (m, 2K) 287 = 317 (m, 2 H) 3.42 - 8.58 (n, 2 1) 8.6%
-39 (o, 2H) 3,95 410 (o, 2H) £.74 - 4,97 (., 2 1D
Example 745-?5‘?’(m,2H)733v771(m,lH)’IB‘E $.08 (i, 2 _
105 - H)813-832(m 2H T2 - 8.8 (o, 1 H) 9.92 - 10,30 | HCL
B {m. 1 H}.
IIS_(ESI/_J‘%PCI Dual posj: 452[K+H].
"4 NMR (300.MAz, DKSO-d,) O'pem 1.41 =.1.55 (m, 2 8) 1.8%~
2.04 (m, 2 H) 2.85°~3.17 (n, 2 }) 3:41 - 3359 (n, 2 HY 2,53
=380 (o, 2 ) 3.9 ~ 4.13 {n, 2.0) 475 - 4.97 (w, 2 H)
Example 748 ~ 7.60 (n, 2 H} 7.61- 7.7 (m, 2'H) 9.81 - 10,29 (s, 3
1106 ) 12.63 - 12713 (m, 1°H).
IS ESI/APCL Daal wosi: 4430H+RY .
HS ESIZAPCT Dual mesa: 441[M+HT .
B HE (300 ¥Hz, CHLORDFORM-d} & pen 0.99 - 2,12 4, 12 H)
2.34 - 2.89 fn, 2 H) 3.0 - 2.57 (n, & B) 4.00 - 4.30 (n, 2
M) 6.94 - 7.28 (m, 5 H)10.18 - 10.52 {n; 1 B).
Example HS' ESI/APC) Dual posi: 40L0N+RT', 423[K+ba)'.
1-507 US EST/APE1 Dual nesa: 399(H-HI™.
T HHR. ( 00 W0z, CHLOROFORM-2) & s 1.03 ~ 1.21 (a, 3.1
250~ 2.85.0n, 1) 3.07 (dd, J=12.5; 8:0°Hz, TH) 3.40
(dd, J 2.5, 5.8 Hz, 1H) 4,15 - 4,24 (n, 2 B) 4.59 - £.74
Examole (m,: H)732-?43(m2H)752 7.8% Go, 2 B¥7.80 -
H 7.75 {m, 4 B) 1031 - 10,53 (n, 1 ).
1108 MS ESIZAPC] Dial mosi: A63LN+H)', 4850K+Nal’,
S ESI/APCI Dual nega: 461[4-H .
I
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Compound

No. Structure Analytical Data information
"B IR (300 ¥z, DURO-d;) & oo 1.95 (s, 8 H) 2.35 - 2.0
{m, 2 ) 395-413 (m, 2H) 4.84 -4.80 (n, 21 7.42 -
7.83 (m, 2H) 7.97 -821(m,4H)870-87((m,1H)
Example 10.01 - 10 %8 {w, 1 K).
1-109 HS EST/APCT Dual posic 4100U+HD', 4320H+Na]'". HCI
HS ES]/APGI Dual neza: 408[U-H) .
"H MR (300 W=, DMSO-d) 5 pem L.I7 - 1,41 (m. 21 176~
1.94 (m, 2 0) 3.95 (4, J=11.G e, 2 B} 2.45 - 454 (my 2 H)
355-386 fm, 2°H) 8.97 - 412 (n. 2H)460~-478(m, z
Example EY 7.44 - 7.65 (n. 3H)7q8-821 (m. 45 8.74 (d, J=t.8 | _
S ESI/APCI Dun) posi® 4‘5;£H+}|]‘.
5, ESI/APCI Dosl nesa: 450[U-RI.
"W R (300 Wiz, DHSO-d,} 8ppa-1.06 - 1.80 (m, 10 1) 270 -
3.08 (6, 2 0) 5.98 < 4.14 (n, 2H}472-498 {m, 2 H) 7.43
- 7.59 (m; 2H) P.67 - 7.80 (m, 1 H) 7.96 - 813 (w5, 2 H)
Example 8,16 - .39 {n, 2B) 8.75 - 8.8 (n, 1 H) $:66- £0.28 (o, 1
14111 i) Hel
HS ESI/APET Dual posi: 450[4-H1'.
"0HMR: (300 Mz, DMSO-d.) Sppm 1.08 - 1.89 (m, 10 ) 283
{or, 25 3.98 - 410 (w, 29) £.75 - 6.02 (&, 2 ) 7.40 -
7.53 {m. 3H) 7.81 ~7.87 (n, 3 ) 985-1[}13 (n, 10,
Example LB ES]/APCI Dual posi: 456[U+H)".
1112 HEL
H Iﬂ'[R (300 ¥H=, CIILOROFORM-d) 8 .pbm 2.52 =279 Gy 2 MY
( JTlHa ZH)408-429(m W) 4.65 (s, 2 B¥
?Z‘Z (m, 5 HY 747 - 7.67 (m, 1B 9:87="10.41 (m, 1
Example g )
1113 XS ESI/APG] Dual posa 391{M+H]' A13T0+Hal".
S 'ES1/APCE Duell negas $990H-H1.
AR (300 Tz, CLORORED) & poo 106 ~ 1.3 (n, 210
. 1.33 - 1.58 (m. 20 158214 (v, 1) 2.39 - 2.85 {n, 3
A H)371-360(n1 A1) 4.08 - 4 BS(m 21704 - 7.22 {n,
Example g ; 3 W) 728 - 7.8% {n, 2E} 10,16 ~ 10. 54 {a,. 1.0y
1114 S~ WS ESI/4PCT Dual posi: 427F0M+H)', A480N+Ha)".
k@ HS ESL/APCI Dual meaz’ AZSLH-HY .
oK 0 1H MR (200 Wiz, CHLOROFORH-d) & wpm 1.08 - 1.53 (n, 10°K)
. 1-203(m.5H)241--261(m.3ﬂ)339(dd JF17.2,
H 74}]2 P A0 -4 28 . S T, 3-722(m.3H)723
Example o - 7.3% (o, 2H) 10018 - 10.45 (0, 1 H).
1115 K3 ESI/APCT Dual posi: A15LH+R]', A437[H+Nal'.
HS ESI/APCI Dual nega: 4713(N-AT.
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Compound Structure Analytical Data et
o H WHR (300 WHz, DMSO-de} & vom 2.84 - 2,84 (n, 2 1) 9.88 ~
wn 3.54 (o, 4 1} 4.67 (s, 2 ) 7.45 - 7.61 (o, 2 ) 7.87 (4,
Wl J=10.4 Hz, T H) 10,00 (br. s., 1 ).
Example ~ S FS1/ARCT Dual -nesat 3890-HI . _
1-116 ‘ MNa
5 i
i
aH o 'H MR {300 Wz, DESO-de} & »pm 1.02 - 1,23 (m, 2 H) £.28 -
3 . 154 (m, 4 B} 1.62 - 1:99 (u, 8 HY 3.22- 3.41 (s, 2H) .51
(=, 2 1) 3.58 - 9.81 {m, 4 1) $.9% - 4.05 {n, 2 B) 7.05 -
Example o 7.36 (u, 5 B) 10.18 - 1031 (m, 1 Y.
1417 S ESI/APCI Dus] pesi® 479[i+Yal’.
IS ESI/APCI Dual nega® 46S[U-TT .
"R BHR (300 MHz, DUSO-d,) & ppm.1.28 (=, & H) 2.88 - 2.79
(v, 2 H) 3,95~ 4,08 (n, 2 H) 4.63 =4 .80 (a, 2 B} 7.39 -
7AG (me 2H) 786 - 774 (i, 2 ) 7,76 - 7.8 (w2 ) 7.84
Example =792 (ny 2 H) 9,98 - 10.29 (m, 1 H:
1118 NS ESI/APE] Dual posi: 487[M4Hal".
WS ESI/APCT Dual nega: 475{N-H)".
'E MR- (300 Mz, DMSD-d,) 6 ppm1.17 —1.43 {m, 2 ) 1.85~
184 (m, 203 3027 - 342 (m, 35 944 --5.54 tn, 2 ) 354
23,89 (i, 2 H) 2,98 =°4.08 (5, 2 A) 4.61 475 (n, 2 B
Example 744 - 7.53 (m, 2B} 7.90 - 778 fu, &) T.78 - 7.35 (m, 2
1140 H) 7.85-7.9% (n, 271 10,05 - 10.39 (m; 1 H)
US ES1/APCI Dua) posi: SA1[H+Ha)’.
U$-ES1/4PC] Dual nesas GI7CMHT .
- TH. MR (300 Rz, CHLOROFORM-dY & pom 2.53 -~ 2.80 (n, 2.0
P 3:30 - 348(m,2H)409-i30(uZH)472(52H)?80
WY (d, 357902, 1 1) 7.74 (s, 1 E) 7.78' - 7.93 (m, 1 E) 9.75 .
Example 10.65 @, 1 H).
1120 i NS ESIZAPCI fual posi! AB30U+Ne]".
X NS ESI/APC] Dual nega: 4200-HT .
\F
I
PR " HRR (300 Wz, DKS0-%) B svm 157 - 1,90 (m, 4 1) 2.21 -
" 2.45 (o, 5 H) 2.74 - 300 (&, 2 H) 3.95 - 4.09 (m, 2 B) 4.78
= /\"/D -488(1112{'1)708-723(111 L) 682~ 1008 (o, I B)
Example . . 12,76 - 12.97 Lo, 1 H).
1-121 ] MS ESI/APC] Bual posi: "3580M+H]', $BLLK+Ha]*.
o o "I WHR. (300 Wiz, DEUTERIUH OXIDE) & prm 1.80 - 2.09 (a, 41%)
"WH 2.25 - 2.50 (n. £ H) 282 = 3.02 (n, ¢ 1) 2.85--4.00 Cm, 2
% H)4-31~504(m.23)?33-758(m 2 B 7.63 - 7.8% (n,
Example ° .
1-122 I\: 3{3 ESIZAPCI Dual wosi: 41300+H1 . Na
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CDT{%‘)”"C’ Structure Analytical Data oo
o 0 "E WUR- (360 MHz, DNSO-d:) & ppm 3.16 - 3.28 (m, 2 B) 3.95 -
L2 (o, 2H) 4.95 - £.57 (o, 3 H) £.78 4,93, (o, 2 1) 5.19
(s. 2H) 7.8 - 7.56 (n, 3H) 7.81 - 8.02 {m, 3.H) 9.88 -
Example 9.93 (m, L 1), )
1-123 NS ESI/APGT Dual pogi: 43004=HI', 452{M+Ha3'.
"E MR (300 Wz, DHSG-4;) 5 pem 3.01 - 3.32 (m, 2 H) 3.92 -
£IT G, TH) 4036 - 4.52 (o, 2 B) 4.62 - 4.74 (6, 2 I 5.08
- 5.2l (m,ZH)‘TM - 775 (o, 4 H) 972-1036 (. 1 B,
Example S EBI}’&PC] Dusl pesi: 416[N:H]'.
1-124 MS ES1/BPCT Dual nezal -4130M-H).
MR (300 Mz CHLOROFORM-d) & ebm £.56 - 2.7% [m, 2 1)
334~34s(m,21i)414 4.28 (o; 3 B) 4,55 - 4.69 (m, 2
B} 7.04 - 7.15 (n, 2H) 7.33 - 7.48 {m, 4 B) 7.43 - 7.56 (m,
Example 2'H) 19.11 - 1050 (m. 1M,
1-195 s BI/KPC[ Dia] pisi 421[”*“&]‘
S ESI/APEY Dual mesas §57H-HT.
'H ¥R, (300 MRz, CELOROFOR¥-d) & ppm 2.58 - 2,78 (m 2m.
3:37 - 2.58 (m, 2]1)409-423(m,2ﬂ)463-4 7 {m, 2
%) 7.08 - 7.17 (a. 2 7.20 - 7.34 (a. 2H)?3’a’—744 (w,
Example 18) 7.47 - 7.65 (w, 2.8} 10.10 = 10.47 (m, L.H).
1125 KS: ES[/EPC] Dual pessi: AIT[M+AD", 439[“"‘“3]'
163 ESl/ﬂPGI Dual nega’l A15[H-AT"
"0 MR (300 Wz, CHLOEOFORN=A) 6 - pom z £6 - .71 (u, 2 B}
.41 - 3,62 (i 21D 41§+ £.23 {m, 2 7) 488 7] (m.
H) 7.23 - 749 lo, 57 751 - 7,58 (w, 2 MY 1012 - 10.45
Example (m, ).
1427 W5 ES]/HPCI Dual posi: 399[M+H]'. 471 Chi+al®.
M9 E31Z8BC] Dual ‘wesat 397[H-ET .
V' WNR (300" ¥Hz, CHLOROFCRM=d) 6 pom 2.45 =72.84 (n; 2 HY
2,25 - 3.50 (n, S W) 4.10- 4.28 (o, 2 M) 4,65 (s, 2 Y Z.10
- 7.3 (@, 10 7.41 (s, L B) 7.57 - 7.81 €n, 1.H) 9.84 -
Exampge 10 63 (m. l H)
1128 IS ES1/HPCI Dual posi? D 407EHR]", 420[K+Na]".
NS ESI/APCI Dual wewma': 405[0-UT .
™ 'HOMR (300 HHz,,CHLDROFGRH—d) §oppm 2,47 (s, 3 1) 2.5% -
L 203 (0, 2H) 857 - 3,42 (o, 2H) 4.09- 4,26 (m, 2 1) 4.2
B i {s, 21 7.18 - 738 (o, 2 1) 7.48 (&, 1 H) 8.95~ 10.56 (m,
Example 1H.
1-329 WS ESI/APEL Thal pesi: -387[M+R1'. 40900+Nad.
IS ESI/APCI Dual fiega: 385[H-HI™.
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CD"RIpc;'”"d Structure Anaiytical Data o o
"EHIR (300 KEz, DUSO-d,) 6 ppn'l.58 - 1.84 (n, 4 H) 2.29 -
248 (m, 20) 279 = 2.08 (m, £ H) 3.95 - 4.12 (m, ZH) 4.85
~ 5,00 {n, 2H}730-74a(m T 7.8 - 811 (o, 4 1D
Example 9,62 8.70 (m, 1 B)-6.99- 10.26 (w, 1 ).
1-130 S ESIAPEI Dual posi: 4220H+H1', 444[M+Ha]".
US ESI/APCI Dial nesa 420(K-H]".
‘W OKUE (500 WEz, DUSO~k) & ppm1.88 = 2.0Z (m, 4 1) 2.%1 -
250 (m, 200 2.74 --9:03 {n, 21) 3.95 - 4.13 G, 21D 4.95
-'5.10 (n, 2 BY 7,82 - 7:52 o, 3 B) 7.82 - 7.99 (m, 3 1)
Example 9 79 - 10, 2§ (m 11,
1-131 S ESI1/APCI Dum! posi: 428[H+H]", 450[N+Ha)'.
FHMUR (500 ¥Hz, DHSO-&) & ppml 00 - 1.68 (o, 5 1) 1.73 -
1.6% (. 4H) 2:88.~ 2.49 €w, L B) 2.98 < 8.27 (v, 2 W) 3.53
- 3,74 (n, 2H) 3.92 - 4.1 (n, 2H) 4:33- 4.53 (m, 2 1)
Example 468 - £.94 (m, 2 H) 7.08 - 7.33 (n, 5 K) ©.89 - 10.2¢ (u, 1
1132 1) 12,67 - 13.60 (w, 1 B).
4S ESI/APCI Dual posi: 4280K+H]', 4510+Hal’.
S ESI/APET Dual nega: 427[H-I]".
'H KR (300 iEz, DUSC-d) & bem 3.05 - 3.42 (o, % H) $.95 -
410 (m, 28 4,32 ~ 451 (o, 2 0) 4.69 - 4.81 {m, 2 1) 5.04
<513 (n, 2 H) 739—749 (m 2T 786 =776 (n, 21D
Examp]e 7 17T - I 92 {IT.I, 4 H) 79 - ID 33 (m. 1 H)
1-133 HS E31/APCI Dial posi: 49t[H+H]'.
"H WiE (BC0 Wiz, CHLOROFURW-dY 6 pwm 2.56 ~ 2.74 {u, Z'H)
$.46 (t; J27.2.02, 8 H) 415 - 4.23 (n, 2 ) 4:05 - 4.78 (o,
28) 7.19 - 730 (o 1'H) 7.81 - 7.40(n, 1 1) 9.85 - 1057
Example (. 11). \
1-134 KS ESi/hPL'I Dual posi 431[H+Ha]
NS ESY/APCT Dusl wezat A07(Y-T .
o o 'E WUR (600 WMz, CHLOROFORY— & pem 2.53 - 2.68 {m. % @)
P ¥ 348(t,.-?oﬂz,2H)411-419cm,2}1)463-478(m,
W 2H) 7,16 - 7.25 (n; 2 19,90 < 10.82 (m.
Example r ° 1S ES[/EPCI Dia] posi: 431[N<Nal’.
1438 5@\ IS, ES1/APCI Dual neza: 4070U-RY .
F7 ;
F
o o "H NHR (600" KHz, METHRHOL-d,) & ‘piwn 2.56 - 2.63 (a, 2 H)
w 5,57 (t., J=7.% Bz, 2H)389(32H)4‘64(s,2H)614—
W 642(.»_,13)715 7.25 (o, 2 1) 7.33 < 7.42 (o, 2 ).
Example kS ESI1/4RCI Dial pesi: 443[HeHal'.
1-136 b\; . MS ESIAAPE] Dua] mema 4190M-HT . ¥a
F
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CU"&%fU“d Structure Analytical Data A
‘H R (300 Wz, DSO-d) & ppad.01 - 1.62 (o, 5 ) 1.64-
2.02 (0, 81 2.8 > 2.48 (o, 21) 2.66 - 2.98 (n, 2 8%
- 364 (o, 2 H) 361408 (n. ZH) 7.06 - 7.34 (m, 5 1)
Example 9,99 - 10.18 (v, 1 K) 12.86 = 13.03 (n. 1 B).
1137 IS BS1/4PC] Dua) posi: AZ7CHHT. 44800Ka)°.
"H MR (300 Wiz, D¥SG-d) & sem 1.31 (s, S F) 5.29 - 3.3
(%, 2 1) 8.95 = 4,11 (o, 2 438 - 4,45 (n, 2 1) £.69 -
4.81 {m, 2 B} 5:00.- 5.16 (m, 2H) 7.30 ~ 7.42 (n, 2 1) 7.43
Example - 7.50 fn, 2H)7«1—73&(:11.45)934-1035(.]1 1 8.
1-138 HS ES[/APC] Dual pesi: 479[M+H]' 501 [H+Hal”.
- o "H IR (600:NHz, CHLOROFORU-d) & rpn 2.51 - 2.68 {v, -2 B)
on $47-8.38 G 2K) A4 - 4.5 (o 2 ) 4.5% - 4.85 (m, 2
~ B) 8.98 - 7.08 (o S HF7.018 - 7.9 (w, 2 B) 10708 - 10,53
Example @ (o, 1H).
1-139 : 1S ESI/APC Dnal posi: 346[K+Hal’.
n US ESIZAPCI Dual nesa: S2L0M-HT .
o o FHHMR (600 WAz, DNSO-d,)- & opm 2.46 - 2.68 (n, 2 B) 5.3 -
Lo 340 (. 2 1) 3,43 - 854 (o, 2 H) 4.86 (s, 23) 7.52 .
WX J=8.3 iz, 2 1) 7.8%.(d, J=8.8 Hz, 2 .
Example " ¢ S ESI/APCI Dual nega: 420(H-HT".
1140 \\CL . N a
Y
T TH MR (800 MKz, DHSG-3,) 6 epm-l.07 =1.71 (m. L H) 1.2% -
Mu 11L3(u:,21{3148—161(m.5H)161-171(mZH)Z?S
W Cbr.'s., 2 H) 3.42- 253 (s, 2 ) 4.84 (br..s., 2 0) 7.2
Example Of\ a (d, J=7.2 Bz, 1H) 7285 (d, JT.0Hz, 1H) 8.7 (5, 1H). i
1-141 n{ NS ESIZAPCI Dual mesa: 4400K-HI™ N3
ob ‘o TEEMR (600 WHz, DMSO-d,) & ppm 108~ 1.21 (my 1 H) 1.81 -
j::"/\'rﬂﬂ 145(m,z}1)143—163(m.5H)1s4—175(mzn)zse
:"Hf 3,09 G, 2.0) 3.95 - 4,08 (n; 2 0) 4280~ 4.9 o, 2 1)
Example s T T39-773(m,1H)798-822(m1H)389(E.IH)979
1142 L - 10.27 {m, 1H):
| NS ESIAAPC] Dial mega 4 400H-HT .
F“F
o B " WR (800 Wiz, NETHANGL-d;) & pm 1.05 - 1.88 (m, 7 )
. o 2.0% - 246 (r. 271 .36~ 3.44 (m, 1 B) 3.73 ~ 3.84 (n, 2
i Oédﬁ/\g' D140 G 1 s, M- 528 (m, 1 B) 7.3 - 7.73 (o,
X e . ar,
1-143 . 3 ESI/APCT Dual posi: 4480H+a)". Na
P ¥S ESI/APCI Dial viesa: AZRH-UD.
cis-trans mixture N
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Compound

Salt

. Structure Analytical Data infarmation
o o "HAMR (600 MHz, ¥ETHANOL-d,) & bvin 1.08 {d. J=7.0 Hz, 3 I
- on 256 = 2,88 (n. 1 WY 3.04 (ad, J=12,6, 8.1 Hz, 1 1) 3.41
SNy (d, J=12.8, 5 882, 1 ) 3,80 (s, 1) £.52 (d,.J=1511 g,
Example 1 H) 484 (4, J515.] Ho, 1 R) TLB4 (d, J28.5 Bz, 2 H) 7.43
1-144 4, J85 1z, 2. L
MS ESTAPCT Dua! pesti ! 419EH+Hal".
@ ] S ESI/APCI Dual nesa: 3850M-A] .
o a "HNHR (BOU.MEz, DHSO0-d¢) -6 vom 2.49 - 2.64 (n, 2 H) 3.30 -
_ " 3.41 (n, 2 B) %.49°(d, J=4,b Hz, 2 4) 4.55 (s, 2 0) 7.28 (1.
S J=8.1 Nz, 1 ) 7.38°(ad, J26.1, 1.7 B2, -1 B) 7.54 (dd,
Example o] Jf‘9 5., 1.7 Fz, 1H). »
1145 L M3 EST/APC] Dua! rega: S38LH-HD'. Ka
I,
M o '1{ TR {600 ¥Hz, CHLOROFORN-d). & ypn 1.52 - 1.64 (m, 3 H)
- ’ 2,43 - 2.58 (u, 2°E). 2,91 - §.00 (n, 1 1) 3:23 - 8.35 (n, 1
g}fk”/\u’” F) 4,15 - 4.35 (&, 285,98 - 6.09 (o, L) 7.3 - 7.51 (a.
Example Ay O 2 8) 7.5 - 7.67 (u,-2 E)°10.08 - 10.52Cin, 1 H).
1-145 KS ESI7APC] Dual besi: 4090H+al'.
. LS ESI/APCE Dual nema: 3US[H-HI.
T
on o 0 MR (330 Wz, DUSO-4;> 5 opp 0.62 - .0.96 (m. 2 1) 1.0%:-
: " 131(m,2}{)332~'340(m,283398—408(111,2:{)462
Y —476Em,2HJ745-756(m.ZH)?38~780(m,2H)
Example ° 10.01 - 10,42 (. 1 1. N
1147 S ES1/APCT Dug) posi s S90DHAHD, 421[i+Mal’
MS ESI/APCT Dual neza: 3970H-HI .
F
M oo W WMR (300 XAz, DESO-d;) & pow.1.08 - 1.16 (m, 2 B} 2.13 -
s O £.28 (o 1 B) 2,77~ 2.9% Cw, L BV 3.45.= 3064 {m, 2 H) 4,02
/ﬁﬁ’\nﬂ <418 (m, 1) 4:88 - 5.01 (m, 1 W) 7,22.~.7:81 (n, Z 1}
Example LA 0 745 = 7.57 (a, Z1)°9.90 - 10.19 (u, 1 1),
1-148 MS-ESI/BPC] Pual wiosi+ S970N+HD' . 419[M+Ha]‘ Na
- 'E IR (300 Wiz, DUSO~dg) & ppm 1.07 =118 (n, 3 1) 2.15 -
, o .36 (m, 1) 2.84 ~ 3704 (m, 1 H) 8.52'-3.68 (m, 3 1) 4.17
Y (d, 315532,114)500(4J155§z.1m7ze—13?(m
Example A 9 TH) 7.3 - 7.48 (w2 00996 - 10,15 (o, 1 H),
1-149 US ESI/ABCI Dual posi: 403THHD, Na
L
o o "HMIR (509 WEZ, DMBO-d) & pem 1.21 (s, 6.H) 2.50 - £.77
. o (n, 2 1) 2.9 =410 (n, 2 ) 4.54 - .71 (o, 5.0 7.20 -
= H/\!)( 7:33 (o 1) 7.42 ~7.58 (5. 2 H) 9.96 - 10.27 (m. 11D,
E?ag%le TN NS ESI/APCI Mual posi: 41104+E)'.

[0494]




[Table 21-22]

-284 -

Con;jp:und Structure Analytical Data oo
H o "R MR (300 ¥Hz, DEZO-d;} § epm 1.22 (s, 6 H) 2.54 - 2.78
- (m.zﬂ)392—409(m,zHJ459-4?7(m31{)723-
3 7.35 (0, 2 8) 7.3~ 7.4¢ (n, 2 0 9.85- 1027 (w, 1 ).
E;ragﬁle - . o S ESI/APE] Dual pesi: 417[0:B]".
" Aol
(L K
o o "E WUR (300 NHz, DUSO-d,} & pom3.49 - 2:60 (m, Z ) 3.27 -
' o 3.33 (ms 2 B) 250 (d, J=b.5 Bz, 2 B} 4.56 (g, 2 ) 7.05 -
Sy H’j{° 7.22 (n, 1) 7,26 - .46 (o, 2 1) .91 - 10.24 Ga, 1 8.
Example - ¢ NS ESI/APGT Dual posi 385[I+H]"" .
1-152 . HS ESI/APCT Dual neea: $83(M-H] . *
w o "HHME (300-UAz, DHSO-d;) & sem 0.61 (£, J=7.2 Ha: 3 E) 1.82
L " - 2.18 {a, 2H3222-24-’F(m1H)2?9~2$5(m.1H)
i 3.04 - 8,35 (o, 20) 3.49 (d, J=4.5 1 2H)567(dd
Example % 5101, 59Hz._1H)755(d k2.2 Bz, 210 7.70 (4, J=8.2
1453 BZ, 2 B) 10.30 (br. .. 1 H). N a
D KS'ES1/4PC] Dual nesa: 399TH-HT,
I
o o TR (300 WH2, CHLOROFORI) & pem 1.63 - 1.87 (n, & H)
L 1.88 - 2.07 (m, 2 H) 2.24-2.48 (n, 2 1) 2.76 ~ 2.95 (u, 2
vy H) 4.10 - 4.26 (n, 2 ) 4.78 - 481 (n, 20) 7.13 - 7.2 (m,
Example AR 2H) 7.23 - 7.32°Cay 210 1002 - 10,44 (2, 1 B).
1154 _ kS ESI/APCT Dual posit 45i[k+bal’.
F K5 EST/EPET Tual negat 4270K-H]™
-
ol o "H NME (200 Wiz, CHLORDFORE-4) & ppml 81 ~1.82°(n, 2 )
. 167 = 2,02 (o, 2°B) 2:24 - 2.48 (i, 2 1) 2.77 = 2.91 (n, 2
N /\f“ B 4.14 - £.21 (o, 2 H) 474 - 483(m,2H3??4-720(m.
Exarmple _H 2 7.38 - 750 G, 2 §).10.04 - 10.62 (n, T
. , M3 ESI/APCL Dial posi ® A48[K#Hal".
1-155 , "
HS-ESI/APCI Dual nesaiA2LTH-ET.
Zar
o o T VR (300 Wiz, CHLORORRId, 5 pem 1 53 - 1.93 (n, 8 H)
S e 2.50 - .75 {m, % B)4:08 ~ 4.27 (n, 2 ) 4.55 = 4.75 (n, &
Ghs B) 7,38 - 7.40 (n, 20D 7.56 - 7.68 (n, 21D 9.98 - 10.49
Example G < (n, LH. _
1156 - 1S ES]/APCI Duel posi: 448(N+lal".
(L WS ESI/APCI Duai fiesa? 4250M-H] .
S
!
- o " NiR (300 Wiz, DNS0-4,) & ppm1.71 (s, 6 ) 2.52 - 2.76
o om {n, 28} 3.95- 4,10 Gr, 20} 4.56 < 4.7 (n, 2 B) 7.2 -
5 H/\(lr 7.43 (n 4 H) 9:98 - 10:27 (n, 1 F) 12.88 (br. 5., 1 1),
Example ‘ A WS ESI/APCL Dual poei: 38T[M+H]".
1-157 _ HS ESI/APCI Dual nesa® 3850U-HI' .
1
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Compound

po Siruclure Analytical Data j‘,infusye]la:ﬁon
o o "It MUE (300 Mz, DHSO-d;) & pme 1.18'(s, BH) 2.50 - 2.88
I " (m.?ﬁ)34s—353(m,zm461(s.ZH)'rN—?a?(m
e 1H)749-7‘60(m,HH)SSZ—IU%(E}. .
Example 4 US ESI/APCI Duzi pesi: 401(K+H]*,
1-158 a NS E3I/APCI Duai wésa: $99[U-B]" Ma
L
on & "R (80D ITz, CHLOROFORNA). & »pem 2.57 ~ 2.71 (m, 2 )
" 3.34 - 3.41 (n, 3 1) 4115 4,28 (m, 2D 4.57 - £.83 (n, 2
Y H)?8-‘?24(m.lH)72?-733(m1H)73’I—741(m,
Example g 1) 16.01 - 1088 (. 170D,
1-159 o MS ESI/APCL Duiil posi: 445[UiHal".
m 1S E31/0P€I Dual megai AZI{U-HT .
o o "I HHR (600 -NAz, cm,onomkn d) & pom 2.55 - 2.69.(n, 2 D)
[ y 3.92- 2,40 (o, 2H) £.15 -4.22 (n, 2 H) 4.57 - 4.63 {m, 2
= - H]715-721{m1H)721-728(mlﬂ)740-750(
Example W L H) 9.92 - 1055 (a. 1B},
1160 o HS ESI/APEI Dua) posi: 445{iia)".
\é WS F51/APGT Dual nesa:-421TH-AT .
o o "HOWER (600 Milz, DHSO-de) & pem-1.17-(s. 6H) 3.29 - 3.36
1) i (m; 2 B} 846 (d, 954,00z, 2 B) 4,80 (br, s., #HY 7.00 -
~ H/\(L(OH 7.40 (2, 5 D).
Example : 3 ESU&PC] Duz) posi 421 )+ta3’. .
1-161 [ US ESI/APCT Dual nega: 397[U-H]" #
F
o o '8 WiR (60C AHz, UETHANOL-d,) & ppm 1.03 - 1.18 (. 3.0)
. ol 268 - 2.69 (n, 1.H) 3.00.- 3.07 (v, 1 H) 3.38 - 3.44 (m, 1
‘ Yy H) 2.88 (s, 2 M) 4:58:(d, 5-151Hle)468(d1151
Example - Fe, 1) 7.25'<'7.3¢ (@, 4 B).
1162 ‘ , 1S ES1/APCT Dual posi: 375[H+ua]' Na
15 ES1/4PCL Dus] negas 351[M-BT .
i
R G 'H MR (600 Kz, ¥ETHAMOL-di) & pom 1,05 - 1,18 (n, 3°8)
1. 2,80 ~ 2.8% (m, 1.} 6.0B (dd, J=(2.8, 7.6 Wz, 1 1) 2.44
' H”\(ﬁ’m (4, J=12.6, 5,4 0z, 1-9) 3.88 (s, 2 H) £.50 - 4.58.(n, 1 )
Example k 661 - 4,88 (m 1K) 7.2 (dd, J=6.3, 2.1 Hz, 1 H) 7.44 -
1163 7.62 (. 2 1. N
et US ESI/APCL Dual posic 409(N+Nal".
O 5 S ES1/APCI Dusi nesa; 385{k-KT .
oH o TH W (300 Wiz, DH30-d) 6 pom1.18 (<, 6 H) 2.53 - 5.81
" (o, 2 1) 3,47 < 355 (o, 2 B) 4.63 (5, 2 W) 7.98 (dd, J=8.5,
NN ‘ 2.0 %z, 1H) 746 ~ 7.52 (w, 1 H) 7.56°(d, J=2.0 iz, 1 H)
Example > e} 9. 99 - 10.1¢ (m. l H)
1-164 o HS ES1/8PCT Dual powis 451['}("’&]'. I a
HS ES1/APCI Doal megas 4480N=HI™.
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Conm)ound Struclure Analytical Data ot
- o W VR (300 Kz, DRS04y 8 vom 1,17 (s, 60) 2.50 - £.59
. H (m,ZH)34B-358(m ?H)488(q,2ﬂ)73"(dd J=8.4,
: ' 3.9He, 1 7.43-7.50 Gn, 1 H) 7.61 (d, J=8.4 Bz, 1 B
Example ) o 16,07 (br. s.. 1 B, ‘ ]
1-165 A 45 ESI/APEI Dual posi® 4GICIHHD'. Na
@ ' 5. EST/APCI Dual nesa® 4490N-HI™.
-]
9 o "W WAR (300 WRz, IETHANOL-d,) & epm 1.59 ~ 1.77 (m, 2 1)
. H 178-194(!11.2}])32"'239(m.23)258-276(m.
e ) 3.7 (s, 210 £.85 G, 21) 7.8 (s, 4 .
Example P T W3 ES1/APCI Dua! posi: 401TENHal". .
1-166 L MS ESI/APCI Dual ness: 37701-HI™. L
\©‘m
o o "D iR (200 Wz, NETHANOL—d,) & ppn-1.96 - 1,88 (w. 2 1)
. oH 18°-199(m.3H)u29"243(m.2}})238(3,25)338
T . (=, 2 1) 4.86 (=, 2K 7.28 (dd, J=8.2, 2.2 Hz, 1 B) 7.40 -
Example ; 5 7.48 (n, 2 H).
1-167 Lo . HS ESI/APCI Dual sosi: 43506+Nal’, Na
i = HS ESIZAPCI Dual mees: 41104-HI-
#
oH D 'H MR (800 Bz, CHLOROFORN-d) ¢ ppm 1.22 - 1.32 (@ 80D
. " 134-195(51 3H)251'365(m2]‘])414‘4220:1,'
5 ’ ‘H)434"477(m,2H)737"‘733(m ZHJ?él-?BU(m.
Example 4 ° 2 K3 10.12 - 10.50: (n, 1 J).
1168 e U8 ESI/APE Dual poai: SUTLISHT', 41904Ha]".
. WS ESI/EPCL Tbal neea' 39B[N-HI.
.
‘aH. O 1 ¥R (680G ¥Hz, CHLOROFORU=d) 6~ ppm 1.20 - 1,81 (m, 6. H)
. o OH 2.4% - 2.684 (m, ZH)332'389(01;3[‘1)414'423(%
s ﬁ/\g’” H).4.55 - 4.8 (n, 2H)690-898(m1H)?11~722(m.
1-169 L ‘:.‘ 0. .F HS ESU}’IPC] Dl}.&l >.'POSI 4-47[}{+H]' 463[}{4‘}{3];
_ T WS ESI/APC] Dual neeat 4450H-H] .
e
OH .0 "1 NME' (600 UHz, CHLOROFORN-d} & vpo 1,19 - 1. 3‘7 (o, 8 H)
_OH 2.17 - 2.3 (n, 8 B) 2.48 - 2,89 (n, 2 ) 4.07°- 425(:1:2
H/\[r 1) 4,48 - 4»57(!11.ZH)309-548(m,1}{)684-700(m.
Example - G 2 H)10.11 - 10.48 {n: TH).
1470 e HS ESL/APCI Dual posi: 4270M+H1', 4490k-Hal".
O iF WS ESI/APG! Dual wess: 4250M-HT .
o o 'H iR . (300 We, 4S04} & pen-1.06 - 1,14 -(m, 3R 2.1%-
o " 2.25 (m, 1 H) 2.80 - 2,98 (m, 1 B) 3,47 -'8.63 (n, 3 0> 4.05
Y ~ 431 o, LB 4,9 - 5.00 (n, 1B 7.97 ~7.43 (0. 4 )
Example ) a 10.05 {br. ., 1H).
1471 K3 ESI/APCI Dual posi: 353[H+H]'. Ma
.,
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3 -
CO"&F:“" Structure Analytical Data o
R T iR (300 T, cammmku—u) & pem 1,15 ~ 1.30 (2, § B)
" 2.0 -2 A G, LB 2.76- 4.00 {m, 1 ) 3 4B=3.68 (n, 1
o '/“1/" 1) 5,87 - 4.05 (o, 1 6) .4.07 - 4.5 (a, 8. 5.0¢ - 5.28 (m,
Example e 1M 7.04 - 7.20 (o, 10U 7.80 - 7.49 (m, 2 1) 597 - 10.38°
14172 fm, 1B,
S M3 ESI/APCI Dual posi: 387[H+H]".
L. X3 ESI/APC] Dual nesa: 285[H-H] .
. TR (600 Uz, DHS0-3) & prm 2.29 - 2,50 (n, 3 1 5.0
A (. J55.8 Hz. 2 1) .29 - 8.35 (o, 2'1) 3,45 (d, J24.5 Hz, 2
L H) 8.57 (br. s.; 2 ) 748 - 7.90 (n, 4 H).
Example 4S ESI/APCE Dua) posi: S670H+H]", 40900+¥a]". .
1473 iS5 EST/APC] Dua) nesa: 365[H-BT . B
F
"H NUR (200 ¥Hz, CHLOROFORM-) & pew 0.99 -.1.22 (n, 6 B)
2,98 - 3.12 (o, 20 4,13~ £.25 (a, 2 1) 4.800- 4.73 (p, 2
. B) 7.3% - 7.50 (m, 2 BY 7.54 - 7.68 (m. 2 ) 10.19 - 10 65
Example (e, L H. o
1174 KS ESI/APCT Dual posi: AGLLKHH]', 428TMxMal'.
i3 'ESI/APC] Dual nmesa: 2090H-HT .
"H. Wk (300 WH2, METHANOL-d;) & eem 1.0 - 1.27 (u, 12.8).
AN s s $52-3.93 (o, 21 4.80- 4.87 (n, 2 1) 7.43 - 7.67 C(u, 4
Example At S ESI/APCI Dual posi 429{K+AF, 451 [H+Nal®. N
1175 K@\é (S EST/APCI Dual nesa: 427(K-HT . 2
K
'3 NWE (600 1z, DUSO-d;) & pem 2,41 - 3.53 (n, 2 M) 2.84-+ |
2.97 (m. 2 H) 3.20 - 3.36 (a, 2 ). $:44. (8 Jod .1 Bz 2 )
3.57 (br. 5., 2 D) 7,50 (4, J=8.0 Hz. 2 B) 7:66 (d. J=8.0
Example Mz, 210). ] ‘
1176 WS ESIAARCT Dual nesas 395(H-HI". Na
b
"B MR- (606 WHz, DUSU-d;) & ppm 1.15 (d, J6.6 Iz; 30D 2.10
=2.3% (o, 1 §) 2.76 =°2.03 (m, 1 H) 3.51 (d, J=4.5 Kz, 2 B)
3.82 (d, J=5.0Hz, 1) 4.00 - 4.28 (m, 1 B 5,05, (d, J=16.3
Example We | W) 7.24.-7.3% (n, 2 D) 7.39 (4, =78 7 210 781 |
1477 (d, J=8.3 bz, 2°0) 7.66: =778 (m, 2'E). Wa
- MS ‘ES] posi 4-13[)“5]'
US EST negat 411[0-H]".
"E NER (600 WEz, CHLORCFORM-d} & pom 1,70 - 1.82 (n, 20
1,83-2.01 (o, 28) 236~ .46 (o, 2 0) 2,80 ~ £.94 (u, 2
M} £.14 - 4,22 (n, 2H) 4.81 - 4.97 (m, 2 39 7.08 - 7.15 (m
Example %mf,[)ﬁﬁ T84 (n, 2 ) 7.46 = 7.55 (n, 4 1) 10.03 - 10.48
1-178 US EST posi: 438LN+HI", 461[H+a)’.
MS EST neza: 4370N-H]".
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J.[S ES[/APCI Duel pesi: 477[M+H]', 498[U+Ha]".
IS ESI/4PC] Duel nega: 475[H-H) .

Compatind Structure Analytical Data e
S0 D "H KR {300°MAz, CHLOROFORN-¢) & ppm 1.37 - 1.38 (n, 61D
b e 2,12 - 2.33 (p. 3H) 2:48 - 2,88 (m, 2 1) 4.10°- 4.25 (p. &
Sy g H} 4.50 - 4.67 (o, 2 H) 5.88 - 7.12 (n, 3 H) 10.17 - 10.44
Example ﬁm (m, 1 H).
1-179 NS ESI/APCE Dusl posi: 365[H+H]*, 387[H+Hal*,
St NS ESI/APCI Dusl nesa: $63[M-HI .
| S
P 'H NHR {300 UHz. DHSO-ds) & per 1.18 (s, 81 2.31 (s, 3 F)
e 2:38 - 2.62 (i, Z'H) 247 (d, J=4.4 Bz, 2 B) 4.58 (br. s., 2
i H)713(d.Jssz,1H)725(s,zﬂ)732(d J=8.2 He,
Example - N 1) 10.02 (br. s., 1 H).
1480 , IS EST/APCE Dual posi: 408[K+Hal'. Wa
NS ESI/APCT Dual nesa: STO[K-H)".
B v
"B WWR (500 HHz, CHLORDFORM-d) & pro 2.3 - 2.48 (u, 1°H)
2060 - 2.8 (m 21 2291 - 3.04 (m, 1 1) 3,46 —3.81 (m, 1
) 3.62 - 3.77 (n,-1 B) 4.18 - 4.26 (n, 2 B} 516 - 5.45 (o,
Example 11{)702-716&;,23)727—740&.:5ﬂ)755-7e4
KS ESI/ABCT Dual pesi: ABSIRHI". 485[K+al’,
WS EST/APCI Dual Hesa: 46L[K-BI .
VH: MR (300 WHz. CHLOROFORM-4) & -pon 0.92 (i, J=7.5 Hz, 3 1)
1.62 - 1.75 (m, 2 H) 842~ 2.54 (o, 1 H) 276 -~ 2.94 (n, 1
B) 2.22 - 5.33 (o, 1 ) 3.90 - 4.10 G, .1.H) 4.14 ~ 4.25 (n,
Example 2H).5.28 - 5,47 (n, 1H) 7.35 - 7.43 (o, 2 H) 7.56 - 7.85
1-182 {m. 2 H) 10,01 = 106.38 {m, 1 H).
HS ESE/APCI Dial pést: AOVHHD . 42300 N
HS F31/APCI Dua] ngea; S89TN-HT .
"1, MR- (300 Wz, CHLOROFGRYM-4) & ppw 0.74 --0.5% (o, 8 B)
157 -1.81 (5, 4 0) 2,689 2.73 (o, 2°0) 4,10~ £.24 (a, 2
) .4.84 - 4.79 Ge, 3 B) 7.80 - 7.4 (p, 2 ) 749 = 7.67 (u,
Examp[e Z H) 10.09 - 10 4 (m, 1 H)
1-183 NS ESIZAPC] Dual mpogi: 4290K+H]", 451[H+Ha)".
MS-ESI7APC] Dual nega: 4270H-HT .
"B MNR (300 Mz, DHSO-d) & pewl.l7 (s, 6 ) 2.16 - 2.02
{n, % 8) 249 - 2,59 (x, 2 ) 3.45 - 3,53 (0, £ 1) 4.59 (5,
zmass—vo?(m, 21 7.05 - 725 (m, 1 HY-9.97 - 10,24
Example (. 1 H).
1-184 IS ESI/APCI Dunl posi® 365[N-HI". Na
S ESI/APCT Dual nesa: 363[H-HI.
"B MR (300 MHz, CHLOCRDECRE-d) & ppm 1,76 - 2.13 (m 2EY
2.39 - 2.56 {m, 2 H):2.68- 2.82 (n, 2 H) 5.51 - 8.35 (m, 1
H) 3.7 - 3.93 (m, 1 §) 415 - 4.25 {4, 2 ) 5.17 = 5.37 (n,
Example 1 0} 7.06 - 7.35 (m, 7E) 7:48 - 7.57 (n, 2 H) 10.05 - 10.i2
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CD"&%’.UM Structure Analylical Data o
'R 1R (300 UEz, cuwkﬁ?osu-&) Gopem1.22- 1300, 6
1,85 - 2.1 tm; 20D 2,20 - 2.42 G, 27H) 7245 = £.68 (o, 2
"/n HJ393-4ns(w,2}[}412-4260n.23)455—471(m
Example 2H) 6.76 - 6.98 (u, ZB) 7.16 - 7.24 (m, 2-8) 10.21 - 10.47
1-186 (n, 1 B).
: US BSI/4PCT Tual posi: 487 [H+Had".
’\/\‘{ US. ESI/ARCI Pual nesa: 457DI-HT
o o 'EE (30 UKz, CHLOROFURN-d) & pro. 1 21 - 135 (m, 6 HY
- 197 -2.33 (n, 20) 2.7 - 2.2 (n, 30 2.23 - 2.44 (n, 2
MﬁW W) 2.49 - 2.68 (o, 2H) 8.92 - 4.07 (o, 2 BT 4.14 - 4.24 (n,
Example ® $H) 4.55 - 4.65 (m, 2.6 6.85 - 5.77(m, 1 ) .95 - 7.10
1187 Gi, 2 H) 10.25 - 10.42 {o, T ).
0 U3 FS1/APCI Dual posi: 495[M+Nal’.
oINS U3 E31/APCT Dial nesa: 471[N-HT .
F
oH © I MR (200 HEz, CHLOROFORH-d). & rom 2.26 - L.30 (4, 6'1D
o 2.5% - 2.68 (m, 2 H) 4,15 - £.24 (n, 2H) 4.5 ~4.68 (g, §
mﬁ/\r D 4.75 - 4.80 (o, 2K) 7.00 - 7.87 (o, 1.HY 7.08 - 7.17 (m,
Example A o LH) 7.27 - 7.83 (m, 1 B) 10,10 - 10.35 (n, L'H).
1188 ' HS.E31/APS] Dual posi: -432[H+Hal'.
‘\O:‘:'J:“/ HS ESI/APCI Dual neza: 453[4-HT .
@ o PH ¥R (300 XHz, DNSO-4) & eear 1.07 €5, 6 HY 2.30.2-2:21
. bu (m.BH)343(d J4 4 flz, 2H) 4.40 - 4.87 (u, T B) £.96 -
e ;’\{D 6.99 (m, 1 H) 8.99.-7.11 (. 2 B) 10.67 ="10.20 {m, 1H).
Example o i 48 FRI/4RCH Bual posi: 46300+l .
1-189 o HS ESI/APCI Dual nesa: 439[N-HI. N
o d e
a6 'HKWR €600 Uiz, CHLORCFORY~d) & ppm 0.53 - 0:81 (n. % B
I 0.95 - 1.08 (u, 2.1) 515 - 2.25 Gu, 140 2.54 = 2.88 Gm, 2
O g B) 525 - 3.38 (n, 27)° 4.15 - 4.25 (m, 2 By 4.55 - 4.65 Ca,
Example v O 2H) 6.92 (s 1) 7.08- 7.17 (@, 1) 745 = 7.74 Lo, 1 1)
14130 Py 9.9 - 10.54 (m, 1 B),
#S ESI/APGI Duel posis 413IH+H]".
g HS ESI/APC] Dusl nesas 4IL[E-AT.
1
o . TRy ©00° l(Hz, CHLOBOFCRE-d) & pem 1.21 - 1.3 (o, 6 H)
oH 2.58 - 2.67 {n, 21) 3.83°~2.02 (uy 2 M) 4,08 - 4.2% (o, 2
i E) 4.6 - 4.9 (a, 2/H) B.84 - 6.95 (m, 2.B) 7.45 - 7.B4 G,
Example Ay S 11 9,98 - 1045 (s, 1 H).
1191 TN US'ESI/APCI Dual posi: ASILNHHT', 4530M+Hal'.
¥S ESI/APCI Duel neea: 42Q0%-HY .
g
IV "H NIR (600 UMz, CHLORCFORU-) & wom 1.04 - 1.34 Gi, 6 &)
M\,\(m 2.56 - 2.89 (n, ) 4.15 - 4,23 (n, .2 H) 4.62 - £.77 (m: 2
LA E} 6.36 - 6.69 (m. 1 H) 7.16 - 7.29 {m, 2 ) 7.58 - 7.87 (m:
Example T 1-1) 9.91 - 10.55 (m, 1 H).
14192 K(;Lé I3 FSI/APCT Mual pesi: 4870H+H1', 4990N+Ha]',
& U3 ES1/APCL Dual nesat 485[K-HI .
F\;_]/u F
F

[0500]




[Table 21-28]

-290 -

CO“RI%O“"d Structure Analytical Data ..
oo "I WKR (300 MMz, CHLOROFURK-d) & mpw 1.33 —1.90 (m, 6 &)
x y 247 - 2.65(n, 21) 371 - 3.83 (m, 310 4.09- €.25 (u, 2
/\[(" M) .4.50 - 4.72 (w, 2 B) $.54 - 8,71 (n, 2 B) 7.18 - 7.2 (n,
Example o g UH) 1017 - 10.43 Im, 1H).
1-183 IS ESI/APC] Dual posi: 403{Y+Hal'.
- | S HS ESI1/APT] Dugl negd: 379LM-ET .
g /l o
o o "1 WHE (300 Wiz, CHLOEOFURN-3) & ppw 1.10 - .93 {m, 6 )
on 2 A9 2280 (o, 2 ) 3.82 - 3.8 (m, 3 H) 4.32- 4,35 (o, 2
”Hj\ﬂ)) U5 4.52 - 4.65 (w, 2 0) 8.82 - 7.12 (o, 3 B) 10.17 - 10.44
Example ¢ {m, 1 H).
1104 1S ESI/APE] Dual posi: 4080M+Hal”.
US ESI/APC] Dual nega: 3790M-HY .
> g /
ol o 'K WUR (300 W=, CHLORCFORM-4) & pom L.I7 - 1.26 u. 81
e . BAG - 2.86 (p 20) 3.82 - 3.99 (o, 3 1) 4,14 ~4.28 [a, 2
T 05 452 - 4.64 (n, 2 H) 6.94 - 6.92 (o, 1 B 7.20 - 7.19 (a,
Example . H o3 LH) 7.25 = 7.3% (6, 1 H)'10.18 - 10.45 (6, 1 B).
1195 S ESIZAPCE Dual posi: 4190U+Nel’.
o S ESIZABEY Dual mesa; 395[H-HT .
b e
o o W YUR (300 Wiz, DAS0-3,) © pea 117 (s, 8 H) 2.2 (s 580
b 7.40 - 2.60 {n, 30} 9.45 (4, J=4.2 =, 5. H) 2.75 (s, 3 15
Ft’ﬁﬁ"” 4,58 (br. 5., 2°0) 6.88 (4, J=7.9 0z, 183 7.61 - 7.12 {m, 2
Example 7 : 0 1) _ .
1-196 . HS ‘ESI/APCI Daal posi: 3990H+Yal". Wa
; WS ESI/APCI Dual nega: 37504-ET .
g
o o "8 Wik (600 WAz, CKLOROFORK-d) & wem 0.73 - 080, (n, 3 1)
) " 0.89 - 0.98 (n. 8 1) 197 = 2.14 (5, 1 1) 215~ 2.28 (n. 1
SR H)317"3ﬁ9(m,IID336—348(:1:,1]!)412—42?&1
Example . a 211)455-475(.11,2H)737—744(m,zﬂ)757 764
S BSI/4PC) Pual wosi : 415[H+H]
) S FE1/4PC] Dval mesa s 4120H-HI.
I
o 0 HUE- (300 WAz, CHLOROFORN-d) & prm u 29 - .36 (ny 2 0D
< on 0058 - 0.69 o, 2H) 1,18 - 1.32 (o, 7 H) 2.48 - 2.62°(n, 2
SN /)/" 1) 3.73 - 3.92 (m, 2 ) 4.12 - 4.22 (n, 2 §) 4.57 - £.68 (n.
Example S %H)IBESU - B89 (n, 2H) 7.12 - 7.23 €0, % H) 10,24 - 10.4
i)
1198 : IS ESI/APC] Dual posi: 403{H+RD’.
b /\v HS ESI/APC] Dual neza: 4011K-BY .
oH © "H¥UR (300 Wz, DUSC-d.} & ppm 0.87 - 0.37 (n, 2 H) 0.49-
. - 0.80 (w, 2E) 1.09 ~ 1.29 (5, 7 W) 2.1¢ (s, 3 ) 2.41 - 2,84
S (o, 2 H) 3.45- 3.53 (n, 2 H) 3.74 - 5,83 (0, 2.8) 4.52 (5,
Examgle 0 2°H). 6.74 - 685 (m, 1 1) 6.05 - 7.10 (s, 2 H)-9.94 - 10,38
1-199 2y {m, 1 1. Na
O NS ESI/APCT Dual posi: £I70M+HI.
‘ /‘W S EST/42C1 Dual neza: £15[H-H] .
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Cormound ' Struciure Analytical Data L
- " MR (300 Milz. DHSO-d,) B pen 0.85 - 0.77 {x. 2 ) 108~
: - 115(m,2H)3?3(s,2H) 52 - 550 (o, 20} 4.61 (s, 2
T 31721—?40(111,3[{)741—?51(m,zﬁ)?ee—ms(m,
Example o 4 1) 10.27 (hbr. 8., 1.H}.
1200 . gy MS EST/APCT Dual pasi.c 407LH<HI'. Na
% NS ESI/APCI Dual nesa: 405[E-HT .
. "R WNR (300 WAz, CHLOROFORK-d) & opm iy 22 - 1.84 (o, 6 1}
p 1.96 - 2,15 (u, 3.0) 2.23- 2.45 (u, 2 H) 2.4 - 2.68 (o, 2
_ Y ) 3.8 - 4.1 (v, 21 4.14 - 4.27 (n: 20 4,52 - 4.68 (a,
Example : a 2H) B.78 = 711 {n. §) 10.17 = 10.45 {a. 1 H).
1901 N3 ES1/APCI Dual posi: ATTHA) .
O , 3 ESI/APC Dual nezat A7SLN-HJ" .
F
o o "H.WMR (300 ¥Hz, CHLORDFORY-d) & pom 1.21 - 1.43 (a, 6 1)
- 2:52 - 2,42 (m, 3 B) 2.45 - 2.85 (n, 2 ) 4.12 - 4.23 (n, 2
e /\[(0“ H) 4.54 - 4,67 (ay, 200 5.98 - 7.25 (m, £ H) 10.17 = 1C .44
Example Ho g (o LH).
1.202 | MS ESI/APCI Dual osic 3810HHRT, 4030k+Hal’.
I US ES1/APCI Dua) nesa: 3790N-BT .
o o "0 NUE" (300-)fz. CHLORDFORM-d). & ppm 0.56 - 0.74 (x) 3.8)
g " 0.85 = 1,00 (m, 2 B) 121~ 1.33 (m, B 1) 1:76 - 1.94 (m, 1
) U 245 - 2.66 (o, 2 034,08 ~ 4.25 (m, 2 B) 4.54 - 4.73 (n,
Example % H)IGH?E =705 (o, 7H) 7.09 - 7.20 (m, 2 H) 10.21 - 10.42
m,
-203 : NS ESI/APCI Disl pési: 378{U¢H]". 395[l+Nal’.
) WS ESI/EPCI Tual nega: 37L[E-EY .
o o "H, ¥MR. (300 Wz, CHLOROFCRN-2) & ppm 0.28 - 0.40 (n, 2.H)
o 557 - 0.70 (n, 20 1,17 ~ 195 tw, 7 ) 2.50 - 2.64 (g, 2
"Er ). 3.87 - 3.89 (w, THY 4.0 - 4,23 (n, 2.0) 4.59 - 4.65 (m,
Example S 2H)380‘710(m 33)1015‘1043(”1 1D
1.204 F NS ES1/8PET Dual posi: 42101+81" .
n IS EST/EPET Dua} neka: 4190H-HT .
T, "I R (300 Wiz, CHLOBCECEIl-d)- 6 pon 2.53 —2.68 {n, 2 1)
9 .31 - 3.4 (0. 20415 - 4.22 (n, 2 ) 4,55 - 4.67 (n,
S ). 688 - 7.03 (s, 53\719-723{";23)101%1044
Example N (m, 1 ).
1205 , 45 ESI/APCI Dual posi: 415[W-H])', 437(M+la)".
- v MS ESI/APC] Dual nega” 4130H-H]".
A \ |
o "H WMR (300 48z, CHLCROFORM-d) & wpm 1.23 - 1.3% &z, 6 H)
' ) 2.35 (s, 3H) £.50 - 2.62.(m, 2 H) 4.13 - 4.22 {n, 2 1) 4.56
% /\H/D - 4.85 (m, 2 H) B.B0 ='6.90 (o, 1 H) 6.85 - 7.06 (o, 2 B)
Example "6 T177.28 (o, S 7,80 -1.72 (m, 1H) 8.08 - 8.17 (m. 1 )
s - 19,16 - 10,48 (n, 1 1.
. , M3 ESI/APC] Dual posi: 440[H+H)', 462[1+Nal.
I MS ESI/APCT Dual messt 4380H-HT.
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Compound Structure Analytical Data oo
H o "H MR (300 ¥Az, CHLOROFORN-d)- & pem D.50 - 0.75 {m, 2K}
) 1.23 - 1.45 Gm, 2 ) 3:072 3.07 (m, 2 1) 4.14 - £.23 (m, 2
T H)454—480(m,2H)710-719(m2HJ74Z—752(m.
Example L3 Z 1) 10.17 - 10.583¢n, 1 D).
1-207 NS ZSi/4PCT Duml mosi: 4110H1.
WS ES:/APCI Dig] nésas 409[4-HT .
o o 'E ¥HR (300 KEz. CHLOROFOR¥-d) & pem 0.5%2 - 0.78 dm, 1)
" 1.27 = LAT o] 28)°3.09 - 3.21 (m, 2 H) 4.15 - 4.24 (m, 2
H)-4.58 - 4.66 (m, 20 7,11 - 7.40 (w, 4 D).1D:27 - 10.63
Example R (my 1H).
1-908 L S ESI/APCT Duil posiz A15[HE].
& JF<£ S ESI/APC] Dual ngsat! 415[HET .
o o ‘H MR (300 Wz, DUSO-d;) & ppw 2.28 (=, ) 2,62 - 2:77 (.
) o 2H) 3.27 - 3.47 (m, 2 ) 8,95 - 4,10 (v, 2 1) 4.48 - 4,84
ST (2 B) .85 - 7.00 (m, A W) 7,12 - 7.20 (-2 1) 7.24 -
Example , 0. 7.34 (m, 2H) 997 - 10028 (o, 1 H) 12.85-{br. 5., L 1D,
1209 ' ) S ESI7APGT Dusl posi @ AL1LWFEY , 43500Hal*.
/O/ 8. ESLAPC] Duzl nmesa: -4080H-T.
~0
o o "0 WAR, (300 MHz, CHLOROFORK-A) & pom 1.07 - 1.20 (m, 3 H).
1 ‘ " 1,26 - 1.41 (ms 2.0 1,49 - 1.72 (. 2°H) 2.23 - 2:40 {n, 1
b H)z?5—303(m.11{)383—400(m1E)40?~425(m.
Example _ 9 %HJls‘Hg? S 749 (m, 2H) TA9 - 7.80 (s 2-H) 10.03 - 10.40
R m,
1210 Ve (I, NS ESI/APC] Dual wesi: 413[KA]".
< iS ESIAAPC] Dua) neea: A11[H-AT.
g
"I H¥R {600 Wz, CHLORCFORM~): 6 pem 1.23 —-1.%1 (n, 8 H)
1.79-'1.89 (o LH) E.95- 2.06 (n, 1 ) .2.07 - 2.17 (m, 2
E) 2.26 - 2:37 (2, 410 3.51 - 3.63 (n; 2-H) 3.48 - 4.56 (u,
Example LH) 4,14 - 4:23 Cn, 20) 4,60 =490 (v, 210 7.12 - 7.22
1211 (o, -4 H) 10:25 - 10.41.Cs, I'H).
K8"ESIZAPE] [ua] posi: o87fM+B] v 4090+Hal’.
s ESI.J’APC] Dual nega; 3580H-11"
o o 0 HiR- (600 Wiz, CHLOROFORH+dY & pum 9.70 - 0.80 Gor, 3.0)
. M 0092 1,89 6m, 2 K) 2,13 - 2.2 (o, 1 B) 2.58 ~ 2.68 (m, 2
M) 5.29 - $.89 (o, 2.0) 4.16 - 4.24 (m, 2 ) 4.55 - 4.64 (m,
Examnle 28)7.0L (d; J=8,3 Hz; 1 )X T7.84 (d, 368 Hz, 1 B) 7.45 -
P 7:52 (o, 1 H) 1008-=10754 (n. 1 H),
1212 i) ES]/APEI Dual posi: 418[}+H]'.
WS ESI1/APCI Dual mesa® 41100-37.
B HR (600 HEz,, CHLOROFORI-dJ & ppm 1.33 - 1.43' o, B D)
2,51 - 2,71 (m, 2 H) 4.13-4.26 (5, 2 1) 4.67 - 4.8] (u. &
H) 6.45 - 6.61 (w, 1 H) 7.6 - 7.48 (m,ZH)'fG? 7.79 (n,
Example 2 B) 9.95 - 10,65 Gn, 1 3,
1913 MS ESI/APC] Dual posic 4340M+BT, 486[N+Hal".
g WS ESI/APC] Dual maga: 43200-ET .
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CU”&%”““d Structure Analytical Data L.
o § "H MR (300 XHz, GRLOROFGRN-3) & ppn 049 ~-1.02 (o, 6 1)
ey " 1.25 - 142 {n, 26) 1.62 - 1.0 ( 1 1) $.07 - 5.16 G, 2
Y W 416 - £.21 Co, 2H) 4.55 - 4.61 (. 2 1) 6,99 - 7.08 (o,
Example ACY:H & 9 B 7.10 - 7.13 (m 2% 10.87 - 10.55 (n: 1 8.
1214 o NS ES1/APCI Dual posi: STROHH)'.
%S ESL/APCI Dual nesa:. 368[N-HT .
v
" o FHR (300 Ulz, C_HLUROFOEM’-—&)-‘ & .oen 0.5_'1 - 0.76 (n., 2 1)
1.27 - 145 {n, 200).8.09 - .17 (n, £ 1) £.17 - 4.23 (a, 2
\--HfYOH By 4.56 - 4£.63 (m, 2 H).7.15 - 7.38 (w, 4 ) 10,20 - 10,59
Example g ¢ (m, 1 ).
1015 HS ESI/APCL Dual posic 365INHA].
= S ES1/AEC Dial neza? S63TN-HT.
S |
- o I NMR (800 Wiz, CHLOROFORM-d} & pem 1.30 - 1 43 (n, 5 1)
: 7,47 - 268 (m, 2 404 - 4,29 (o, 2 ) 4.8 484(
’ /YO'H H)s4svsss(mhzﬂjvw-74a(.,zHJ:rs,,—'f??(m,
Exarrgle _ oH ] 2y 10.06 ~ 10.54 (s, 1.5). _
1216 /0 4S ESI/APCI Dual posic A34TN+H]', 45B[N+Ha)’ .
AT US EST/APCI Dual nega®. 4S2[H-ET .
Y/
o o ¥R (300 KHz, CHLOROFORE-d) & ppn 1.0 - 1.38 (m, 8
A ’ 2.21 - 2.31 (. 4 0) 2.47 ~ 2.57 (m, 2 H) 2.57 - 2.88 (n, 1
ol e g H) 3.63 - 374 (o, 3H) 4.14 - 4.21 (m, 2 3) 7.15 - uz(m
Example — a G H)l? .22 - 7397 (i, 2 H) 7.28 - 7.24 (o, 2 H) 10.33 {br.
S, b
1217 %3 ESI/APCI Bual posi:. S87[H+E]', 40[U+Hal' .
s ESUAPC] Bual nega: 98600-0] .
EHIR (600 WEz, CHLOROFORU-d) & ppm 1.29 - L.36 (m, .10
1,97 1.97 (, 2°R) 2,45 - 2,59 Cw, 51D 3.24 - 3.35 (o, 1
H).5.39 - 349 0, -2 1) £.17 (&d, J=10.1,.5.8 Bz, 2 0) 7.35
Example -723(%3}{)727-733(31125)1017‘10"7(111.11‘1)
1.218 US ESI/APCE Dzl posit “38Z(0-H)", 408[K+Nal'.
N8 EST/APCI Dusl meea: S8E[H-HT .
TN @00 ¥Hz, CHLOROFORI) & pom 1.32 - 1.5 {n, 4 )
2.53 - 276 (o) 2B) 3.5 - 2.89 (o, 21{)404—424 (ke 2
H) 7.23 - T.87 (a, 3R) 7.88 - 7.47 (v, 2.6) 7.48 - 7.58 (a,
Example 4 1) 10.11 - 10046 Cm, 1.
1-219 WS ESI/ARCT Dusl 'pogt: 40700+H1’ .
HS ES1/APCI Dual nesas 40%[U-HI .
'H MMR (300 HHz, METHANOL-d,) & ppm .06 - 1.27 (m, 1 HY
1.95 - 2,11 (m, $ H) 2.4% - 2.88 (o, 3 ) 2.73 (d. J=8.1 Kz,
TH) 2.90 - 354 (o, 2 0) 8.82 - 2.80 (o, 2B) £.22 - 4.45
Example {m., 1 H) 7.08 - 7.33 Cm. 5.
1200 i3 ES1/APCH Dual powmi: 38700+HT, AGO[M+kal". Na
S FSI/APCI Dual Aseas 385IN-HT.
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CO“;\FO"“”" Structure Analytical Data o
M g HONR {300 ¥Rz, CHLOROFORM-£) & epm 1.17 - 1.33 (m, a'HJ
\ ZA7 - 268 (m, 2 H) 410 - 4.25 (n, 2 H) 4.25 - 4.40 In.
™ HJ457-4‘?0(m,ZB]635—694(m.2H)719—‘125(m,
I 2 B 10.21 - 10.42 (w, 1 1),
Examgle i3 ESI/APC] Dual vesii 43LUME)', 4B30¥+al’.
1221 L@\D IS ES1/APCI Dual neda 4381N-EI".
at
I
- " MR (300 Ko, NETBAMOL-d,) & ppn 281 - 2.86 (n, % B)
o $.30 - 3.40 (n, 210 3.89 (s, 2 H) 450~ 4.36 (m, 4 1) 7.07
= : 708 (n, LU 7.20 - 7.32 (m, 1 H) 9.3¢ - 7.4 (n, 1 H).
; o MS.ESI/&PC] Duzl posi: 48TIHHI", AB91N+Na)".
Example ’ ‘
1-222 n Na
4] L\ F
s
F
W o 'H HIR (209 Hz, DNSO-4,) & pom 0.58 - 0.84 (n, 2 H) 0.84 -
1, 1,04 (m, 2H) 240~ 2,69 (n, 28) 3.9 4,12 (s, 2 1) 4.46
& e = 4,60 tm, 2 H) 7331 - A2 (m, 3 H) 748 - 7.5 (m, & )
Example - o ;)59 - 7.89(n, 4 H) 6.88 - 10.34 (n, 1-F) 12.89 (br, s.. 1
1223 O S ESIZ6CT Dual pogit AQTLNFHI:.
P
w a 'ENUE (200 Miiz, CHLOROFORM-d) & pam 0.57 - 0.77 (. 2 H)
' GSB-IUU(m,2HJ240-284(m.ZH)412-439(m,
e /\(" ) 4.57 {s. 2 H) 7.30.~ 740 (w. 21} 7.56 - 7.83 {m, 2 H)
Example P 8 10.00 - 10.15 (. 1 H).
1924 1\% HS ES]/E.PCI Dual pesi: 399{1[’*HJ' 4?1[\("'“3]'
¥
o o "HHE (300 NHz, CHLORCFORN-d) & mou 2.5% - 2.74 (i, 2 Y
530 = 3,46 (n, 20} £33 ~ 4,25 (n, BE) 4.54 - 4.65 (n, 2
Sy H)7.00 (d, J=8.5 Hz, 20y 7.17 < 7:30-(m, 2 H) 7.82 - 7.73
(m, 2 0) 7.79 (dd; J52.5, 8.5 Bz, 1 1} 618 (d, J=2.5 Hzs 1 | |
Frampe o a 1 10,11 (s, 1 ). HE1
s A Y3 ESi/&PCI Dhal posit 428060)",
] K3 ESIZAPCI Dus] nesat A210H-I,
W o ' MR (300 MHz, DHSO—d,) © pém2.58 - 2.72 (m, 2 1) 3.40
L, oi (t 7.1 Mz, 20} 278 (3, JA.8 Bz, 20H) 459 (e, 2 )
s W 741 - 7.20 (n, 20).7.28 (t, J°4.8 Hz, 1 0) 7.5 (4, J58.5
Example e Hz. 2 0) 8.54.td, J#4:8'Hz, 2 ) 8.977~ 10,14 (. 1 ).
1.226 ' M3 ESI/APCI Dual pesii 399N N a
n D %S ESI/APCT Tual nesa: 3970411
W o H WHE (300 Milz, CHLOROFORK~d 6 spm 0,98 - 1.07 (m, 3.H)
y 1,22 <1.28 (w, 600 1,71 - 1.88 {ay 21) 250 - 2.61 (n, 2
5 /\E/E” H)385-394(mzmun—mzmza)us—ms(m,
Example - 2B B.79 - 8.68 (o, 2 0) 7.13 - 7.23 (n, 2 HJ 10.22 - 10.38
1-227 (. 1 1.
NN US ESI/APCT Dmal pesic SULLEHI, A13L-Hal'.
P KS ESI/APCT Dual nega: 389LH-H)".

[0505]




[Tabie 21-33

-295-

Cmﬁgund Structuze Analylical Data infooasson
'E WU (300 Rz, CHLOROFORK-d) & Ppm 1.28-1.26 (, 6 1D
1,29 - 1.3 (o, 6:E) 2,51 - 2.62 (m, 2°0) 4.18 - 4.22 (0, 2
1) 4.44 - 457 (m, 1 ) 4,58 < 4.67 (n, 2 ) .76 - 6.88 (m,
Example 2 H)Y 710 - 7,24 (m. 2 1) 10.23 - 10.40 (m.. 1 H).
1-228 NS ES1/APCT Daal pesi: 010K+H]", 113[+Fal*.
S ESI/APCI Dial fesa: 3890M-HI™.
E WUE (300 I[Hz. DiS0-+ d:) 6 ppm 0:88 - 1. 07 (g, 2 D124 -
1.31 (m, BH) 1.29°= 1.7 (p, 1 HY 1.89 - 1.9 (m, 11 2.43
- 2.5 (m, 2H) 3.97 - 3.45 (ms Z2H) 3048 -~ 853 (my 2 1)
Example 5397 7.04 (o, SH} 7.8 - 7.7 (m, 21D 1011 (br. ., 1
2 HS ESI/&PC] Dual posi: 373[}1+H]'.
U3 ESI/APCT Dual nesa: STILN-H] -
"EMMR €300 YAz, CHLORDFORM-d) & ‘ppm 1.45 - 1.8%. (n, $ H)
241'263(!:1. ZH) 286~ 3:11 (m.ll‘])321—337(l 1
H)417-425(m H)584-313(m1H)760“749(m.
Example &' H)7.62 - 7.84 {n, AK) 16.19 - 10.50 (a, 1 E).
1230 NS ESI/APCI Dual posi: B05LHH)', 417LN+Hal,
3 EST/APCT Dual nesa!-293[N-HT.
5, ¥YR-.(300 UHz. CHLORDFURK-d)- & ppw 1.60 - 1.79 {m, 6 K}
2.55 - 2.79 {m, 2 K). 3,507 $.65 (n, 2°H) 336-418&:. 4
H) 741 (d, J=8.1 Mz 2]‘”751"735 (m. 2 H)"9:77 - 10.51
Example (o, 1 H). .
1231 s, ES!/?:PCI Dual posic 401[H+H]' 433DI+Ha]".
WS ESIZRRGI Dhal mesas 3990M-H1 .
o I, ¥R (300 ¥Rz, CHLUEUFUEM‘(‘D & -ppm 0,93 (s, 9:B) 47 -
j . 368(n1;2H)303'3l7fm 2HY 5.27 - 3.4% (@, 2D 4.15
/\I-r - 4,25 (o 2.0) 4.51. (s, 2 H) 4.5 = 4867 (n, 2 H) T.21 -
Example I 727 (n, 2H) 788735 G, 3 ) 10.18~10.46 G, 1 D).
4.3 KS ES1/42C1 Dual posi: AOB[HRI',-427[NsHa]".
W5 ESIZ8PCI Dual negnt 405IN-HI™
L HUR. (300 Wiz, NETHANOL-4,) & ppm- 0.2F-0.% (n, 2 )
035-042 (e, 2 1) 113 (s, 8 1) 2:.50 - 2761 @, 2 H) 8.235
=877 (m; ) 3.38 -3.38 (m, 2 B) 3,89 (5. 2.1 £.48 (g,
Example 20 4.82 (s, 2H) 7.24 - 7.56 (m. 4100,
1-233 NS EST/4PC] Dual posi - 493[l[+lﬂ' 425[H+Na]‘ Na
i[5 ESL/APCT Duai néga® 4GL{H-HY .
= o B, NEE- (300 Uiz, CHLOROFURH-d) & ppd 1,20 ~ 1.28.(n, 6 1)
) 135"14—4(!1:,SH}3"—7‘333(%2}{)396--405(111,
e /Ym H) 4,38 - 4.8 (ms 2 B) . 4.58 - 4.87 (5, :.H)GTS-BSS(DI,
Example [ A ZH) 702 - 7.2 (.2 130,24 - 10.58 (o, 1 1),
1-234 IS ESI/APC Dual posi: S770H-HI'.
o HS ESI/KPCI Dual neess 75[M-HI.
N l N
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Compound

No Structure Analylical Data L
bH @ ' HUE (300 WHz, CELOROFORW-d) & ppm 0.20 —0.38 (o, 2.1
: " 0,58 - 0.70 (n, 20 1.18 - 1.35 (m, 1 ) $.49 = 2.84 (n, &
' 4/1/" B) $.25 - .67 (n, 2 H) 8.74 - 3.2 (o, 2-W)-4.14 - 4.22 (n,
Example s ZH) 4,50 - £,56 (w, 2 H) 6,81 - 6.9t (o, 2 @) 7.15 - 7.21
1-235 _ (o, 2 1) 10.16 ~ 10.42 (o, 1 ).
Y\/k US EST/APCI Dual posit 3760K+HT.
N S ESI/APCT Dual nega: S730K-H) .
o o T MR (200 MHz, CHLOROPORW-4). &-ppm 0,80 ~ 0:71 fm, 2 B)
L0 e am Q.85 - 1.0 i, 2 1) 1.82 - 2.02 (o, &) 2.27 - 2.£9 (n, 2
Y K) 2.77 - 2.92 (n, 2 B 4.10 - 4.22 (o, 2 9)-4.74 - 436(m.
Example ;0 % H)lsHs)ae 7207 (m, 2H) 7.07 - 7.16 (w, 2 H)°10.12 - 10.40
]
236 \\( | S ESI/APCT Dual pesi: 38ELH+HT":
% S ESI/APCI Dual nesa: 3830N-H1 .
o o "R KUR- (300 MHz, CHLOROFQRM-d) & Pom 0,54 - 0.72 (i, 2 )
s H 0:61 ~ 1,02 (v, 2 ) 1,50 = 2.02 (5, 5 H) .34 - 2.54 (m, 2
Sy H) 8.27 - 3.84 (o 2H) 415 ~ 4.23 fn, 2 1) 4.55 - 4,60 (m,
Example . S HT.00 - 7i09 (w, 27H) 7012 - 7.200(m, 1) 10.29 - 10.58!
1.23;‘:' o {m, 1 1.
NS ESE/APCI Dual posi: 385LAHI]".
S E31/APCT Dus! nega:. $830M-HT .
o o 'L NNR (300 MEz. COLOROFORN:A) & mpa 1.77 ~ 222 {m, B AY
y 247—zsst‘m.zﬂ)339—284(m1H)3za-333(m,.
WY 1) 3.66 - 3.96 (o, 1) 415 - 4.22 {m, 20) 4.86 (g, 2 )
Example SR isg}s—sszcm 2H) 7.18-7.28 (0, 2 1) 1018~ 10,43 (.
1-238 -
m S ESI/APC) Dual poai: 3890HHY .
S ”/n WS ESI/APCT Dual mesa: 387(H-HT .
6 U MR (300 Milz, CHLOROFORM-d); 6. ppm 1.22 - 1.29{m, 6 H)
e " 176 - 2,03 (; 4 B) 2:0¢6 - 5.21 (b, 2 B) 2.47 = 2,82 (o, 2
_ oy H). 2.68 - 2.82 (m, 1 H)_3.86, - 3,98 (p, 2 H) 414 - 4zs(m.
Example o~ 0 ZF) 453 - 4.88{n, 2 0 6,78 - 5.90 Lny 27HY 7.18 - 7.34
1239 o, 2 H) 10.27 - 10.42 (o, T H).
g] S ESI/APCI Dual posis £1704H]",
R WS BSIZAPCT Dual nesd® 4150H-07,
"
o o "H MR {300 ¥Hz, CHLOROFORM=d) & ppm.2.16 -4 6§ Gp, 7 H)
T 324 3,40 fm, 2 F) 4:09- 4,26 {n, 2B 4.49'- 4.62 (n, 2
il H) 5.05 (s, 2 H) 6.90 - 5.9¢ Gi, 2 B} 7.16 - 7:23 (i, 2 H)
Example % " 7.28 - 7.46 {n, 5'E) 10:2L - 10.45 (m, 1K),
1240 WS ESI1/APCI Dual post: A11[H-T', 43300Ha]’.
AO WS ESI/APCI Digl neza: ADICH-HT .
™ o "B MR (300 WAz, DHSO-de) & pom 2.40 - 2.63 (n; 2 ) 2.25 -
am 240 (n, 2 8) 3.9% - 4.07 (n, 2 B) 4.43 - 4.58 (5, 2 ). 5.08
, (s, ZH)889-704(m,2H)714~729Lm4H)742-
Example S 766 (n, 2 5) 10.00 - 10,26 (m, 1 1),
1241 : 1S ‘ESI/APC] Dual posi:-429[H+B]' , 451 [H¥al*,
: /\(:k US ESIZAPC] Dudl negs: 4270H-HT .
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Compourd Stuciure Anatytical Data o hion
TH UMR (300 NBz. CHLOROFCRN-d) & -peo 2.49 - 2.68-(n, 2 H)
5,25 - 3.40 (m, 2 H) 4.12 - 4.24 (u, 204,50 -.4.80 (o, 2
1) £.97 - 5.06 {u, £ H)"6.8% - 6.98 (n, ZH).7:15 - 7.23 (m,
Example 21 7.36 (s, 4 D) 10,20 - 1044 (w, 1 ).
1049 s ESl/ﬂPC] Dual pogit 445{!(*}“' 45T M+NHal®,
MS ES1/4PCT Dual nezat 443LU-HJ".
'K WHE (300 Kiie, CALOROFORN-d) & oom 1,74 - 2,98 (s, 6.0
2.64 (t, J7.1 Bz, 20) .34 (&, J7.1 0z, 2 B 3.77 - 2.98
fw, 1 B} %.14.- 4.27 (n, & W) 4.56 - 4,68 tm, 21 7.37 -
7‘0{m ZH) 7.50 --7.6¢ (m, 1 B) 10.05 - 10,55 (s, 1 H).
Example S ESIZAPGE Dual posi? 427L4#HI",
1-243 us ESI/BPGL Dual neeat. 425LK-HI".
"I NKE (500 iz, DISGd,) 6 pem 0.92 - 1.26 (n, 8 H) .27 -
.48 i, 11 2.15 - 2,28 (n. 1 B) 2.30 - 2:49 (6, 2 H) 2.8%
13,00 (a, 11) 3.08 - 3,25 (w, 1 ) 3.54 4, 1244 Bz, 2 1)
Example 7.1%8 - TAL (0, 50).10:15 (br. ., 1 B).
128 U5, ESIZAFC] Tual posit S73LK+H)". Na
WS ESI/APCI Dual nesa: 371LE-HF.
'H NUR (300 KFz. DHSO-d,) & pom1.69 = 2.37 (m, 6 H) 2.48 -
2.58 (o 2H) .80 (4, J=6.9 Hz. 2 ) 3.5¢ {d; J=4.4 9z, 2
H) 3,78 {quin, J=8.5 Hz,.1 H) 4.59 - 474 -(a, 20 7.27 (.
J28.1 He, 1 H) 7.46 - 7.75 (s 2 B 3011 thi."s., 1 8).
Example WS ES1/APCI Tyal pesi: 427LM+HJ‘
1-245 U3 EST/APCI Dusl nega? -425(U-E¥ . M
"HNIR (300 Hiiz, DMSO<d;} & ppe 0.0B°- 0116 tm, 2 H) 0.37-
047 (w, 20) 0.74.~0.82 (o, 1 B) 1.56- 187 (n, 2 B) 2.43
- 5.55 (m, 2H) 5,205 8.9 {m. 20D 48357 (a2 1)
Example 3.95 - 4.06 tm, 2 ) 4.43 (5. 2 8) 8.2 - 8.9% [m, 2 H) 711
1-246 - 7.25 (g, 2 H) 10.11 ¢br. 5., 1 H). Na
WS ESI/APC] Dual posic 383LN+HI.
MS ESI/APCL Dual fiéga: 38TLY~H)".
'HHHR. (300 MHz, DNSD-d;} & pow 0.06 - 015 (m, 2 H) 0,36 -
0.48 (w, 2 BJ 0,73 - 0,91 Ca, £ H) 1.1 (s, 64y 1.52 - 1.7
(w, 2 H) 2.49 - 2,59 (a; 2 HJ 8,43 - 854 tp, 3 B) 2.92 —
Example 403 {n, 2E) 4.58 (s, 2 H) 5.7¢ - 6.95 {u, 2.0) 7.14 - 7.27
1.247 tm, 2 ) 9.95 - 10.28 (m, I3} N4
M3 ESI/EPCI Dial pesi: 417LN+H]".
HS ES1/EPCI Dual negat 415[0-0)".
. H WMR (300 Bz, UETHANOL-d,) & pow 1.06 - 1.26 (m, 2 1)
. ~ 1.81 - 1.75 (b, 2 By 1.81 = 2.00 (w, 1 B} 2:61 (t, J=7.% Hz,
' : 2B 2.72 - 5.94 (o, 2B 3,30 - 8.3 (e, 2 ) 3.45 (L.
Example i:d J=F.0 Bz, 2 K) 5:94 (s, 2 H) 4.08 - 4.21 (n, 2 H) 5.10 (5. 2
1.043 b , H) 7.24 - 7.53 (w, 5 B). Ma
. MS ESI/APCI Dual posi: AGBLESHI', 488LH+Nal'.
4 I3 PSI/EPCT Dual nega: 4441¥-H) .
0
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CU‘T{%’.“"d Structure Analytical Data oo ian
o o _ "F KHR (300 Kz, UETEANOL-dy 6 few -0.02 - 0.0 (i, 2 )
Jtd\uﬁ];m O?S—DM(m,2H)059—D’."9(m,1H)139-154{m.-
[ I W) %55 (t, J7.2 Uz, 2 E) 2.62 - £.7¢ (m, 2 H) 3.31 - 3,88
Example HS (o, 2H) 3.89 (s, 2H) 458 (s, 38) 7.11- 7.8 (o 4 B). | yo
1249 S IS ESI/APC! Deal sosi: 373LU=HI".
, IS ESI/ABCE Dual nega: S7LLN-A)".
o o " VHE (300 Wz, DI50-4) & wem 0.26 - 096 (o, 210 0.43 -
%f\nﬂ" oe1Lm,zﬂ)111-1az(m,13)143-195(m,4n)z1s
‘ I S2% (20 3,32 (s, 21) 347 - 055 (m, L) 879 -
Example : 3.8% (n, 2H) 4.50 (s, 21) 6.8 (d, Jo8.7 Kz, 2.8 7.21 (& |
1250 PN 187 I, 2 B).
. WS ESI/APCI Dual posi: 415[HH]*.
v IS ESI/APCT Dual nega: AL3[H-Hl .
o o "H IR (300 HBz, DNSO-3;) & ppm 0,27 - 0.34 (m, 2 H) 051 -
~ 0.85 (my 4 ) 0.81 - 092 ln. 2 K) 1.12 - 1.27 (n. 1 8) 2.9
Example L] - 2.5 (o, 2} 342 - 3.8 (o, 2 1) 579 - 3.8 (n, 2 1)
o 4.39 (s, 2H) 5.81 - 6.88 {n, 2 1) 7.12 - 720 {m. 2 H).
1-251 e S ES1/APCT Dual posi: 401 ()"
\O\]/\v NS ES17APCL Dual nesa: 209(M- Hi-.
oM o WNIR (300 HHz, D¥SC-d,) & epm 2.59 < 2.74 (m, 2 D) 841
- (t, J=7.1Hz, 2 ) 4.02 (d, J=5.8 Bz, & ) 4.54 (s, 2 B)
h /\g’p 7.02 (d. J=0.5 fiz; 1 I 7.12 - 7.30 {u, £ K) 7.78 (dd,
Example o : J8.5, 2.3 8z, L.H) 8.09 (4, 3=2.2 Hz, 1 ) 10000 Cbr. 5., 1| e g
1-252 ; ‘ 3. '
}\Q M8 ESI/APCI Dun) wosi: 416LK+".
S ESI/APCI Dua) nesa® A14LK-Bd.
"HHHR (300 KRz, DSO~d;) 8. om-0.9 - 1.B1 (m, 10 H) 3.6¢ -
2.85 (n, 2E) 4.08 - 424 (n, 210 4.0 - 4:82 (o, 2 H) 7.14
Examgle - 7.3 (o, 5 1) 10,17 - 10.38 (u, 1 ).
e S ESI/APCT Dual posit S7RLHAE, 2650M+Hal".
WS ESIZ42C] Dual nesa: 371LM-Hi~.
"} WHR (300 WBz, DUSO-4,) & powZ.36 - 2748 (ny 2 H) 8.20°-
3.37 (m, 2 H) 3,51 (d, J=4.4 Bz, 2 H) 4,534, 2 ) 7.11 (&,
Jsu[z () 7288 (d, J=8.5 Az, 2 8) 7.67 + 7,80 (u, 3 )
Example 8.03 (d, 2.2 fiz, 1 B) 10,11 (bre s LD, Na
1-254 S . S ESI/APGI Dual posi: 46BLU+H]". '
| | WS ESI/APCI Dual nega: 4B4TH-H]".
g g HNMR (300 Mz, DUSO-d,) & wbm 2.31 (s, 3E) 2.60 - 278
ﬁluon (m; 2 0) 3.42 (b, J27.1 Mz, 2 H) £.02 (d, J=5.6 Bz, 2 1)
Y £.5% (s, £ H) 6.77 ~ 7.0 (n, 4 1) 7.19°= 7.36 n, 1 H) 7.77
Example W ° (dd, J=8.5, 2.5 He. 1 E) 8.1 (d, J=2.5 Bz, 1) 10,00 (be. |gye g
1-255 _ s, 11). ’
¥S ESI/2PCT Dusl posi: 4121H+d)".
L US ESI/APCI Digl nesa® 4101H-AJ.
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[Table 21-37]
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Compound Struoture Anzlylical Data T
P H. MR (300 qu. TWE0d.) & rom 2.41 - 2.83 (n, 2 B) 3.84.
L " (t J7.0 Bz, 2 1) 38 (d, J=4 4 Bz; 2HY A58 (s, 2 W)
Sy /W(c’ 9—113@.41{)7% 7.54 (o, 1 M 7.80 €dd J=8.5.
Example N Z4Hzll~l)812(dJZ4H21F})1005(brs,1H)
1-256 ‘ IS ESI/APG] Dnal mosi: 4150#+R]". Wa
Yy NS EST/APCI Dual nega: 414[H-HT .
Sy g
o5 o "4 MR 1300 WHz, DUSO-d,) & oem 2.28 (s, 3 ) 2.53 - 2.56
G, 20 3.30 (v, J=6.8 Hz, 2 D) 3.50 (d, J=é.4 Hz, 2 )
N .54 (s, 20 6.70 - 5.85 (m, 2 ) 6.88 - 702(m.3u)717
Example 0 -7.8 (e, 3 10.03 (e, 5., 1 0). _
1.257 ‘ S ES1/APC] Dual pesi: ¢11[M+HI . Wa
O\ WS- ESI/APC] Dual mega® 4087M-HY .
o o 'K NIE (300 MMz, DHSO-d;) & wom 2,50 - 2.57 (my 2.H) 8.25 -
o 3.35 (w, 2 H) 3.47 1d, J=4.5 Hz, 2 B} 4.56 (s, 2°H) .77 -
g & 7.00 (me 3H) 7,00 - 7.07 (m, 2 1) 727 - 7.47 (m.. 8 I}
Example R 9 10.08 Cbr. s., 1 H). ]
{258 B US EST/APC] Duel posi: 41B[HHHT . Na
n /©\; NS EST/APC] Duial nesa: 4LS[H-MII.
o o "H. KMR (300 Uiz, DMS0-d,) 5 ppw 2.50 - 2.57 (w. 2 1) 3.36--
- 258 (n, 4 B) 4:63 fs, 2 1) 7.07 - 7.16 Cu 2 H) 7.20 - 7.43
S (m,4ﬂ)830(.?ZBHZ.IH)IUM(br g, 1.0,
Example 5 0 M3 ES[/APCI Dual posi: ¢16[H+HI'. N
1259 \/ S ESI/APC] Dual nesa: £14[M-81. °
NQJLO ! s
od o YWMR (300 Wz, DUSO-d) & pem 2.29 (s, M) 2.54 -B5T
. . em (n, 2 B) 8.28 -.5.49 (w, 4'1) 4.62 (s, 2'D) %.88 - 7.01 (a,
= “'/T 3 H) 7.21 (dd, 120.7, 0.8 Bz, 2 1) 7.24~-7.59 (m. 2 B) 8.27
Example . (d, J=2.9 Bz, 1B) 16.08 (v, &., 2 ).
1260 NS ESIZAPCI Dual posi: 4120M+H". I a
7 | ' KS E31/4PCI Dual mega: 4T0CH-HI .
Mg o
o o '3 HIR {300 Wz, DESO-3;) & pow 247 —2.54 (m, 2 1) 3.27 —
' o 4.36 Gi, 2 K) 3.42°(d, J-éZEz...B)éEml(s.ZH)?ﬂE(d
\H/\l( J=8.2 Bz, 1 B) 7.50~'7:53 (n, 5 1) 8.32°- 8:39 (w, 1 B).
Example i WS ESI/APCI Dual posi: 4480KzE)'.
1-261 - - USEST/ARCI Dual mesa: 446(N-H . Wa
L
i o 'E MR (360 Hz. DllSl'Jd‘)6ppm152-182(m.2]{}190-
' " 211 (m, 21D 2 U - 2.50 (o, £ 1) 817 - 347 (1, £ W) £.47
Sy d’\lﬂ’ (5, 20 4.58 - 4.73 (o, 1 ) .70 - 6.84 Go, & By 7.10 -
Example . 0 7.25 (m, 21D, _
1-262 g MS ‘ESI/APCI Duzl pesi: 3750H=AI°. Na
‘ Jx, ¥S ESI/APCT Dual nesat S73(H-HY .
o
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[Table 21-38]
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Compound
No.

Structure

Analytical Data

Salt
Information

Example
1-263

e

‘B MR (300 Uz, DHSO-d,) & som 1.93 (s, $H) 2.08 (s, 3 I}

$.49 < 5,52 lm, 2 H).2.29 - 3.35 (o, 2 ) 3:45 (d, J54.2 Hz,
2R} 445 (s ?H)723—?45(m.4H)757(S,1H)

S EST/APCI Duz! posi: 398(H+R]'.
VS-EST/EPCT Tual nega: 39F[H-HY".

Example
1-264

‘B R (300 MHz, METHAMOL-4,) & ppw 0.82 - 0.71 (o, 2 B)
0.71 - 0.81 G, 21D 2.55(t J=7.3 8z, 2 H) 3.31 - 2.35 (a,
270 272 ~ §:80 (o, 1}{)339(8 20 4.5 (s, BH)B%-
7,06 (m, & 8) 717 - 728 (o, 2 ).

s ESI/APC] Bual pesi: 361[}14'}{]'

S ESU&PC] Dual nesa: 3590H-H]".

Example
1-265

"H WHR- (300°WHz, DESO-d;} & epm 2.53 - 2,57 (m, 2 H) 3:31
(t, J=7.1 %z, 2 H) .50 (4, J=4.BHz, 20) 4,56 (&, 2 1)
8.96 - 7,06 {m, 4 [0, 7.27 - 7.34 (. 1) 7.87 -~ 7.45 (u, 2
H) 10.09 (br, s.lH)

¥S ES1/EPC] Dual posi: 431TM=H] .

S ESI/APC] Dual nesa: 420[0-H]".

Example
1-266

' ¥KR (300 1Mz, DHSO-d,) & pom 0.53-- 0.70 (m, 4 H) 0:80°-
USB{m.&H)lBl - 1.94 (m, 11 2.98 - 2.47 tm, 4 ) 3.4%
~3.50 (o, 2 ) 4.41 (s, 2°H) 8.65 - 7.08 (z, 2.1) 7.08 =
7.7 (m; ZE): .

(S ESI/APC] Dual posi: 371[_]{""3]_".

U5 ESI/APC] Duai nesat 3690N-HT .

iT a

Example
1-267

"H.HME (500 UBz, DUSO-d;) & vem 085 - 0.3 (m, 2 1) 0.48-
0.60 (m, 2) 1.32 120 (p, 1) 1.53 - 1.8 (o, A 1} 2.21
='2.39 (o, 2 H) 2,72 - 2:3% (b, 2H) 3.23 ~3.47 (o, 2H)
3.77 (4, J=7.0 He. 2H)473 {s. 2 1) 6.85 (d, J=8.8 Hz, 2
1) 7.17 (d, J=8.9°Hz, 2 H).

MS-ESI/AFCE Dual pesi: 415(M].

i ESI/APC Dual neaa: A18[H-HT .

Example
1-268

'H NME. (300 MBz., D.ISD “d,) & oem-2.31 (s, IHY 2.49 ~ 251
{w, 3}{) 2.81 -3"7(m, ZH) 3.48 {d, J=4.5 M=, 211)444
1(9;})210739“745 (m, 13)748 7.53 (m, 45)759 (s.
S, BS1/6BCT Dual posi® 385[M+H1".
US ‘BS17APE] Dual nega: IB3[H-HI.

Example
1-268

'8 MR (300 Wz, METHENOLG,) & ppm £.05 Cuin, J=T.5 Bz, 7
M) 2.45 - 2.60 (m, 2 ) 2.84 - 2.92 {m, 4 H) 3.30 - 3.91 {m,
2 H). .89 (s, 2R 457 (s, 2 B) 6.98 -7.08 (=, 1 ) 7.10 =
7.21 (m, 2 H).

IS ESi/APCI Dual pomi: 346[H+]'.

HS ESI/APCI Didl nesza: 343[NW-HY-.
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[Table 21-39]

-301 -

CU”;\IF;U”"U Structure Analytical Data oS
% o "I HIE (300 KRz, VETHANOL-4,) & spa 2.43 - 2.63 (n, 2 H)
o 3.32 - 3.40 (n, % £)-3.90 (5, 2H) 4.74 (s, 210 7.27 - 7.97
- (o, 2H) 7.5% - 7.58 (w, 1 B) 7.76 ~7.78 (@, 1 1) 7.82 -
Example g 7.89 (m, 11D.
1270 S ESI/APCT Dual posi: 351(R«H}'. Na
m\ i$ ESI/APC Dual nesa: 359TH-EY .
o o "B MR (300 KBz, DMSO-ds) & epm.1.47 - 1.76 (p, 6 K) 1.80 -
, " 1398 (n, 2H) 244 = 3.51 n, 2 1) 3.20 ~ 3.31 (m, % H) 3.46
m/\ﬁ =364 (o, 2 ) 44T (s, 2 H) 4,71 - 4.83 (n, 1 W) 6,80 -
Example - 6.89 (w, 2H) 7.1 ~-7.23 €n, 2 ) 10.11 Ghr.s.. 1 E).
1971 L WS BS1/EPCT Doal posi: 3890KHY . Hea
' /O NS ESI/BPCI Dual nesat 387LH-EI .
s >
H o "B MR (300°¥Hz, DUS0~d;) 6 spm 1.17 (s, 6 H) 1.48 - 1.76
: “ (m, 6 H) 1.80 - 1.97 (o, 2.K) 2.43 - 2.62 (w, 7 ) 3.43 -
> h’\f 3.52 (m, 2H) 4.5 (s, 2 1) 4.72 - 4.80 (m, 1 H) 6.77 - 6.88
Example : : Co, 20 7.14-7.23 (m, 2H).
1272 b IS ESI/APCI Dual posi: 4170H+H]’ . Na
Y - NS ‘ES17APCI Dual nesa -415[N-HI".
A
o o 'E NUR (%00 Mz, DUSO-d,} & wem 2.45 (s, 3 R} 2.56 - 2.71
oH (m, 2 H) 3.31 - .50 (w, 2H) 2.85 (d, J=5.4 Hz, 2 H) 4,59
Sy (s, 2H) 6.99 (4, J=8.7 Hz, 2 H) 7,18 - 7.41 {u, 4 1} 8.24
Example . o (d, J=2.8 Hz, 1 W) 10.08 (bF. 8., L H).
1273 § NS ESI/APCI Dual posit 4120N+H)". Na
@ b/ NS EST/4PCI Durl meea: 4100H-E]-.
Sy o
o o THNHE (300. M8z, D¥S0-d;) & wen 2.50 - 2.59 (n, 2 H) 3.67 -
[ " 3:38 (n, 2 B) 3.48 (4, J=4.5 3z, 2 B) £.51 (s, 21 7.10
‘ (43, J8.5, 0.6z, 1 ) 7.18 - 7.42 (m, 4°K).7.79 (dd,
Example T T H)-B 5. 2.5 Hz, 1 HY 8:03(d, 4=2.6Hz, 1 H) 16.03 (br. s.. 1 -
. . a
2 /@ US ESI/APCI. Deat post : :L1GTASH]".
4 NS ESI/APC] Dual mega® 4140U-HT
oH o I NUR (300 NHz, DHSO-d;) & oow 2.08 (s, § H) 2.55 - 2.58
L /\FOH {o. 2B 3.28 - 3.38 (m. 2 1) 3.51 {d, J=4.5 0z, 2 H) 4.51
(s, 2 E) 6,99 {dd, J=16.8, 8.5 Hz, 2 2) 7.08 - 7.38 (n, 3 B)
Exampls " o 7.75 (dd, J=9.5, 2.5 Mz, T H) 8.08 (d. J°2.4 ¥z, 1 W) 10.08 |
1075 . _(br =, 10, L Na
n W3 BSI/ABGH Dual wosi: #i2[N+a]
gt S EST/APCE Dual nesa’- 410[4-H1 .
o o "B MR (300 WHz, DMSO-E) & e 1.05 (s, 61) 231 (s, 3 1D
“ 2.10 (s, 2 ) 3.41 ~ 348 (o, 2 B} 4.52 s, 28) §,90 - 7.0
W' (o, 310 7.20 (4, J=6:1 Wz, 2 W) 2.77 (dd. Ji8.4, 2.5 Bz, 1
Example : ) 8.09 (d, J=2.67z, 1 ).
1276 L NS ESI/AECT Duzl nosi: 440[H+ET'. Nea
@\UQ/ ES ES1/APCI Dial nega: 438[H-HI .
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[Table 21-40]

C°“;,%?P"d Structure Analylical Data oo
o o " WHE (300 ¥z, DHSO-dg) 6 pw 0.58 ~ 0,78 m, 2 K) 0.99 -
" 115 (ny 28 2,81 s, 3) 2.20 (s, 24D 3.48 (s, 2 ) £.51
N ”'T (s, 2 1) B.87 - 7.06 {m,-8H) 7.20 (d, J=8.2 Bz, 2.0) 7.73
Example . fdd, J=8.5, 2.4 B2, 1 Y 805 {d, J=2.4 Hz, 1 H} 10.08 -
1.277 g 10.35 (m, 1 H). Na
-~ o S EST/APCT Dua) wosi : 4380H+E) .
. j _ NS ESI/APEI Dual neea: 4380UKT
" o " WUR (906 Wiz, DHSO-d;) & oom 1.46 - 1.64 (m, 2 1) 1.69 -
L o 197(m.2H)214—238(m.5}{)320-340&: 71 3.42
\HH«"\K ~ 353 (o, 20) 4,59 (s, 2 H) .80 - 7.08(p, 3 B) 7.14 -
Example “ 7.25 {n, 2 B) 7.76. (dd, J=8.4, 2.2 Bz, 1 H) £.10 €d, J=2.2
1.978 Hz, 1 H) 10,13 = 10:33.(m, 1 1), Na
v : HS ESL/APCY Dual poal: 452[U-H3'.
sy O NS ESL/APCE Dual mesa 45O0U-ET .
o o "B MR (300-HRz, DHSG—de} & ppw 0.4 — 0.35 Gm 2 H) 0,49~
_ . om 0.7 (m, 4 ) 1,02~ 112 (n, 2 H) 1.13 % 139 (@, 1 1) 3.1
N stHJSB(d eI i) 2.78 (d, J7.0H, 21D
Example éﬁiﬁ o 448 (s 3 M) 6.81 6703 (m. 2B 7.1% - 7.8 @, 2 1) )
1.279 ) 10.12°- 16.34 (m H) Na
‘ Ius 'ES1/APCT Dual posi® 40104=H1",
o K& ESE/APCI Dual nega 3990N-HI".
- o "H I (300 Wiz, DHS0-d;) '@ vbn 1.59 - 1.80 (m, 4 H) 2015 -
e " 937 (n. 5 H) 2.70 (s, 2 ) $.46 (4, J=4.% Hz, 2.0) £.76 (s,
| N 2'H) 6.45 - 7.04 (m, SB0.7.15 - 7.9 (w, 2 1) 771 (A,
Example Fheso 0 1784, 2.5 Bz, 1 K) 8i05 (4, J=2.8 Fz, L H)-9.93~ 10.07 {m,
1280 1.
; HS ESIZAPCT Dual posi: 452[¥+HT".
‘ : - WS ESI/APCI Disa] nesas450LN-T .
@ G "H.MUR_ (300 Wilz, WETHANOL~d,) 6 ppm.i.57 (g, 6 H) 2.64 (= -
Py HJ389($,2H)482(S2H)?3B(sld)741—?50{m,
m $H)7.88 - 7.98 (m, 2 1.
Example /. 5 ESI/APCT Dua! posi: 41s[u+HJ' ,
1281 ey S ESE/RPCI Dual fewa: A14[M-HT . Na
o o T NR (300 KBz, DKSO-d,) 6 vwm 258 - 2.56 (m, 2 B 5.80
@ oM (i, 3270 Wz, 2 B) 3.50 (d, J24.5 Bz 2H)4.53 (g, 21)
Y 5.50 - 6,98 (m, 2 B), 7.11 - 7.32 (o, 5.H) 7.33~ 7.43 (m, 1
Example : ¢ B): 10.09 (br. 5., _-H_J.
1:282 ; N U3 ESI/APEL Dual posi; 415[H+HI'. Na
g ,(; 65 ESI/APCT Dual nega 4130H-H.
F
o o TE MR (300 [z, DISO-d;) 6 sem 2.17 (s, 3.H) 2.53 - 2.57
. ” (m, 2 H) 3.26 - 5.3 (a, 2E) $.50 (4, J=4.4 0z, 2.0) 4.52
g&i\ﬁ’\f (s. 2 B) 6.81 - £:93(a, .3 E) 7.05 - 7.13 4m, 1 H) 7.15 -
Example 734 (o, £ B) 1008 (b, 5., 1 4).
1-283 ) “ 1S EST/APEI Dial posi: £11114HT. Na
® S ESIZAPCI Dual nea: 409TH-ET
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[Table 21-41]

-303 -

CO”&%’“"E’ Structure Analytical Data o
T "H R (300 MHz, DESO-d;) -6 vom 2.53 - 2.50 (m, 2 H) 3.36
" (t, J=6.9 Hz, 2 H) 2051 (d, J=t.5 Hz, 3-0) 4.53 (s, 2 )
S Y B.98 - 7.17 (a, 2H) 7.23 - 7.33 (u, 4 H) 7.36 - 7.58 {n, 1
Example P N I-(I;TSO(dd J84, 2.6 8, 1D 807 - 817 (. LH) 10.07|
1-284 F. 8.5 ; a
K]:J Q S EST/APG] D! posis 43200EY .
. 1 HS ESI/APCI Dual npse: 4307H-E) .
o o "HHUR (300 Wiz, DUSO-d:) & ewm 2.54 - 2.84 (n. 2 B) 3.87
A Jon (tJ?leﬁH)3G3(d J=4.0Hz, 20) 4.54 (s, 2 )
Y 7.1 (dd, J=3.4, 0.6 Bz, 1 B) 7.38 - 7.70 (u, 4 H) 7.76 -
Example w0 7.89 (n, 18) 811 (4, J=1.9 iz, 1 B) 10.08 (br. 5., 1 B).
1285 L HS ESI/APCT Dual posi: 48604+01". Na
@\D/@\& HS ESL/APCT Dusl hesa: 464LM-HT .
J
"HHER (300 Az, DNSO-d,) © oo 2,40 - 3,50 (m, % E) 8.29
(t, 570 ¥z, 2 1) 3,49 (4, J=4.5 Wz, 2 H) 3.73 (s, 3 )
454 (s, 2 1) .44 - 681 (m, 2 H) 6.70 (dad, J=8.%, 2.4,
Example 0.9°Hz, 1 K) 8.81,-.7,06 (n, 2H) 7.13 - 7.34 (n, 3°8) 10.10| _
1.286 {br. 5., 1H). Wa
s _ESI[APC] Dual pesi: 42700=H1".
P MS' ESE/APCT Dual néga: 425[-H]'.
o o "H MMR (300 Wiz, DYSO-d:) © bpm %.50- 2,57 (m, 2 I) .34
L " (t, J=7.1 Bz, 20) 2.5t (d, J=4.5 Bz, 2'B) 4.64 (g, 2 1)
5 H/\JJ‘/D 7. g; ’EdB ngde Bz 1 0. 7.04 -7, fs {n, ?H) 7.48 - T. 60H§m.
G A4, 2.5 Hz, 1 B) 8.12 (d, J=1.9F2. 1
By e 10.07 . s, 1D, B Na
= F IS ESIZAPCE Dual posi: {82[N+31°.
Iy & IS ESTAPCL Dual dégas 48001-HT .
M 0~
o o "H WE (300, ¥Ez, DNSG~d;) & bpm 250 - 2.58 (n, 2 H) 3.33
oM (v, J=7.1 Bz, 3 ) 349 (4, J=4.5 Hzu 2 H) 4.56 (s; 2 1)
= H’f 7.02 = 7.16 (o, 3F) 7,27 7.36 (o, 2 7.75 - 7.88 (m, 1
Example Ay H)8.11 - 8.18 (g, IH) 10.09 (br. &2, 1 H)
1288 ‘ HS ESI/APCT Dua] posii 41804-H1". Na
- e HS ESI/&PC[ Dual negad 414{}( Al.
D I #
w o "E MR (200 Wz, DUSO~d;) & vpm 2.60 - 2.78 Ca, 4 H) 3:42
" (t, J=7.1 Kz, 2°B) 4,07 (d.. J=5.8 Bz, .2 B) 4.59 (s, 2 )
SN 7.03 ~7.18 (n, 31 7.28.- 7.3% (u, zm?ss(deaa
Example : S 28 Nz, 1 H) 619 (dd, F2.8. 0.8 Bz, 1 0) 10.07 Ghr. s.
: 1. , HC
1-289 T §S ESEAAFCI Dinl bosi - -4A32{1+]' .
O A 43 ESI7APCI Dusl nesa: 430[4-H] .
ol o [ WUR. €300 WHzZ, D¥SO-d,) 6 sbm 2.50 - 2,59 (n, 2 H) 3.36
LI , (5, J=7.1 Hz, 2 ) 3.50 (d. J=4.5 Bz, 2 8) 4.57 (s, 2 B)
= W 6.9 (dd, J=8:1, 1:l Tz L'ED 6,84 - 7.07 (u, 2 ) 7.10 -
Example L 7.37 (z, 5 1) 1004 Gore £, 1 B,
1000 c | NS ESI/APCI Dual posi: 41E[E+E]. Na
' @ WS ESI/APCI Dial nega! 413[N-HY .
Ny Ry o
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[Table 21-42]

Compound
No.

Stru

clure

Analytical Data

Salt
tinformation

Example
1-291

"I WHE (300 MOz, D¥SO-ds) & pom Z.44 - 2.56 (n, 2 1) 3.20 -
.31 (n, 2 B) 2.46 = 953 (n, 2 1) 4.51 (s, 3H)465-480
(m. ZH)BBB 7.07 Gm, 2 0. 7.18 - 7.30 (n, 2 H) 9.9

10.24 (m, 1 H).

1S E31/APCT Dual .posi® 408[H+RY'.

HS ESI/APC] Dual nesa: 4BLIH-R1

Example
1-292

'HNMR (300 ¥Hz, DHSO-3,) & »em 2.50 - 2.5% (n, 21D .26 -
32.35 (n,’ zHJ345~353<m 2H) 4.50 (s. 27H) 4.75 - 4.98
(m, 2W 7.04 - 7.%0 tm. 3H 9.93 - 10,19 (m, 1 1),

S ES1/APCT Duall ‘posi * AZIDEHY'

S ES1/EPC] Dual nesa::4180K-HT.

Example
1-283

' NMR (300 ¥z, WETHANOL-d,) & pim 1.38 (s, 6 B) 2.85 (s, 2
H) 4.06 &5, Z27H) 4.59 (S.ZH)715(S.1H)738‘754(
30 7.7 - 7.88 (n, 2K

HS ES1/4PCY Dual pesi: 399£H+H1

NS S 7APCT Dial nesa 3S7IN-HD .

Example
1-294

'HMUR (200 HHz. DUSO-d.} o6 ePu.1.49 (s. 60 Z.84 —2.65

{m, 2 1} 3.49 (d, J=£. 5.4z, 28) 1.90 (s, 2W) 7.79 - 7.58
(., 1 H) 7.39~7.40 (@, 2 H) 7.90 - 7.98 {n, Z°E) 8.00 (s,
LH) 9.89 - 10.12 (m. 1E).

NS ESI/APCIL Dua} posi: '413[“*—3]

S ESI/ZAPCI Dual fegar 414[K-ET .

Example
1-285

'E, WUE, (300 MEz, METHANOL-d;) & mowi 1.40 (s, 6 H) 2,62 (s, 2

) $.88 (s, 20 481 £, TB) 745 - 7.55{n,. $H) 7.88 (s,
LH) 7.7 ~ 8.04, (m; ZHJ

IS, ES1/4PC] Dual posi: 4DU[H+H]’
NS ES1/APCI Duial 0 ega: :3960H-01"

Example
1-296

"H WU (300 M2, DHSU -d.) & pom 0. 54 - D.73 (m, 2 1 0,87 -
1.0 (m, BH)IHZ—ZUD(m 1H)250"253 (m, 21) 8.22
F339(m,ZH)347(dJ44Hz,2H)451(s 2 1) 6.88 -
703fln, 3H)70~‘1—719(m, 20 774 (34, J84 ZBHZ,
1 H) 8.06 (d, J=2.5-Hz, I'A) €.90 - 10.20 {m..

NS ESI/APCI Dual posi: 435 0+H]" .

S ESI/APCI Dual neea; 4360H-HT .

Example
{-297

"N WUE- (300 Wz, DMS0-dg) & ppm 2.24 (s, 4 H) .54 - 2.86
(w, 2 B) 3.87 (t, JT.1 Hz, 2 B) 3.92 (d, J=6.0 Az, 2 )
4.57 (s, 2H) 6.92:(d,-J=8.4 2, 1 ) 7,01 - 7,08 (n, 2 H)
7.25 - 7.3 (n, 2 BY 787 (ddd, J-8.4, 2.5, 058z, 1 )
7.97 (dt, J=2.5, 0.8 Bz, 1 §) 10.0 = 1019 (u, 1K),

43 ESLAAPCT Dusl posi : 412(%+R)'.

43 ESI/APC] Dua! nesa: 4L{[H-ET .
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CG"&%’”"" Stucture Analytical Data .
oH "HMHE (300 MHz, BYSO-d) & pom 2.58 = 2.81 (n, 2 3) 9.44
" (4, J=7.3 Hz, 2 H) £.03.{d, J=5.§ Hzs 2 ) 4.61 (s, 2 H)
S 7.15 - 7.21 (o, 2H) 7.24 (d, J=3.7 Wz, 1'W) 7.37 (a, J=8.7
Example . o P Mz, 2 BY 8012 < 8.28 (w, 1 H) .56 (dd» J51.8. 0.9 Hz, 1 1)
1-298 F 10,07 {br. 5., L'H). HCt
N Ve IS ESI/APCI Dual ‘posit 466{H+H]".
! P S ESI/APGT Dual nesa: 4840H-H) .
o oo "B MR (300 Wz, DUSO-d) .6 vem 1.31 (s, B H) 2.78 - 2.89
mrw (m. 21) 3.85 (s, S H) £.00 (d, J=4.5 llz; 3-7) 4,88 (br. s..
2 ) 6.80 (br. 5:; 1 1) 7.20 =7.29 (n, 1 H) 731 ~ 7.39 {m,
Example Y 7 7.72 - 7.80 G, 2 W) 9.93 - 10.06 S, 1 E).
1.299 ) MS ESI/APCI Dual posi: 4130M+HT'. HCL
IS ESI/KPCI Dwal nesa: 411[K-BI".
"1 MR (300 ¥z; DHSO-d,) & rom.1.28 (=, BH) 2.84 - 2.78
(n. 21 3.81 (s, 3H)396—4OB {n, 2H) 4.45 - 4.65 (m,
2H) 6.28 (br. s., 1 HY 7.36 - 7.56 (n, 5-B) 10,08 - 10.20
Example (m, 1 1.
1300 MSESI/BPCT Dual posic 4130N+A]' .. HCI
US E31/4PCL Dial meea: 411[0ED".
a "5 MUR (300 Mz, DHSO-d,) & mom 1.36 (s, 6.H) 2.22 (s, 8 A)
2.50 - 2.80 (m, 2 E) 4.04 (d, J=5.8 Hz, 2 B) 4.70 (br. 5., 2
: W) 7.44 - 7.57 (o, 3 1) 7.85 - 7.94 (x, 2B 10.00 {br. s.,
Example '” 1'H).
1-301 Kg‘LN S BSTAAPCT Dual posi: 4141H+H)". HCI
“{b US ES1/APCI Dual mesa: A120M-HY .
oH B HHME (3007 Bz, DUSO-do) & pein'G.26 - 0.35 (m 2 1) 051 -
_ oH 0.60 (m, 20} 0.85 (=; 6B) 1.12 - .30 (n, 1 B) 2.8 - .07
~_ (o, 2H) 3.40 -'3.48 (@, 27) 3.78 (d, J=70 Mz, 2 1) 4 .48
Example g d (s.zﬂ)sav(d.Jerzzm?zl(dJssﬂzzH) _
1302 IS ESI/APCT Dual pesl : 4030H+H]'. N2
M ESI/4PC] Dual neeai 401[U-HI'.
bH 9 "HWIR (300 MRz, DNSO-dy) 5 pro.0.64.(s. 2 B) 0.9 (=, 2 B}
) o 2:31 (=, 31) 2.45 (s, 2.0) 3.66 (d, J=4.5 Hz, 2B} 4.43 (s,
NNy 7 H) 6.80 - 6,86, (n, 13) 8.97 - 7.0% (n, 2.H) 7.15 - 7.25
Example J a (m, 2H) 7,66 =797 (o, 1 1) 8.97 - 8.10 (w, 1 B} 8.3 ~
= HS E’)[/APC] Dua] posi : 4380K:H]' .
L 5 ESI/APC] Dus! neea: 4360¥-B1".
o o "H MR (300-M8z, DES0-4) -5 pen 101 {5, G K) 8,16 (s, 2 1)
oM 3.40 - 3,40 0m, 2.0 459 (s, 2 H) 7.96 - 745 (o, § W) 7.51
s H"‘g’ -758(m13)‘?80—764(:11,1H)995~1048(m.1H)
Example iS ESI/4PCI Dual posi:461[H+H]'.
1-304 o S ESI/APC] Dual neza: 449[H-AY .
" F
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[Table 21-44]
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CD”;‘IF’U‘J”M Struciure Analylica) Data L
M o "4 WIE (300 Wiz, METHAWOL-,) 6 vew 2.33 (s, 3 B 2,41 -
w 2,63 (m 2 E) 3,27 - 3,33 (m, 23)393(3._3H;454(s,
& H) 5.01 (s, 2 B) 8.94 (d. J=8.7 2. 2 W) 7.1% = 7.35 (m,
Example - ¢ £).7.30 (d, J=¢.1 Hz. 2 B).
1305 . N S ESI/APCT Dual posic 425001 .
/\@\ 3. E31/6PC] Dual nesa: 483[N-HT .
o o ‘ '3 MR (300 Wz, HETHANOL-d,) § ppw:2:44 - 2.63 (o, & B)
PPy 3:29 - 3.3% (n, 2 ) 3.89 (s, 2 H) 4.55 (s 2H) 5.07 (s, 2
W ) 6,93 -.5.99 (o, 2 H) 7,24 (d, J°8.T Wz, % ) 7:27 - 7.33
Examp|e (m, 1H) 282 -7, 08 (I‘ﬂ. ZH) 7 45 (s, LK},
1-308 S ESI/APC] Dual post: 445[][*11]'
,\@/m WS ESI/APC] Dual neza: 4430U-K)".
o o "H WNR (300 HEz. CELOEOFORE-d) 6 bpm 1.00 - 1.20 <a,.1.H)
" 1,26 - 1.56 (n, 4 0),1.8] -~ 1.92 (w, 5 H) 2,47 ~2.67 (u, 2
ST HY 5.26 - 3.45 (m, 2 M) 4.12 - 4.22 {ni 2 W) 4.21 - 4.58 (m,
Example D 1H) 10.20 - 10:47 (n, 110,
1307 S ESIAAPCT Dual posi: 28700HD°, F130H+Hal'.
© US ESI/APCH Dual neae:.295[1-HJ .
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Sait

LompoLnd Structure Analytical Data oS
HNUE (300 KRz, DHSO-d.) & mem 2.5 - 2,88 (m, 2 H) 318 -
3.40 (m, 2H) 3.89 (d, J=5.8 8z, 2 1) 9,90 - 10.92 {o 1 1),
Example US ESI/APCI Dual nezat 213L4-E1.
1-308
KR (300 HHz, DKSCd,) & wem.2.62 - 2.75 {m. 2 H) 2.84 -
.98 to, JH) 2.34 - 348 (n, 2H) 305 -4.03 (n, 2 )
. 10.02 - 19.17 (m, 1 H).
Example KS ESI/APG] Dua] posi: 251LH+Hal®.
1-309 HS 'ESI/APCT Dual nesa: 2270M-BJ";
B MR (200 UEz, DHSO-d;} & poml.16 - 1.47 (. 10 B) 2.31
(s, £ H) 3.08 (s, % H} 5.36 (d, 4=5.7 82, 2 H) 4.67 (s, 2HJ
7.22 = 7.30 (u, 5 8.86 ¢4, J=5.7'Hzy 1 HY 12:78 fbr. =,
Example ).
1310 U5 ESI/APCT Dual pesit 337LHEL, 408Li+Hal",
HS ESI/APCI Dual mega’ 885LH-H-.
AR (800 WHa, DY0-d) & ppm 1.55- 1.68 (a, 2 H) 2.0% -
213 (m Z}{J283-292 tm; 2 B) 2.94 - 2,07 (m; & §) 3.6%
- 597 (@, 2H) 4.56 ~ 4,80 (m; 2H) 7.24-.7.35 {u, 3 1)
E’;a::qgle 7. 411(;{), J7 .8 Mz, 2 H) 7.54 - 7.81 (m, 4.K) 10.03 < 18.1%3.
. (m,
MS-ES1/APCI Dua] bosi: 4B3LHFAL.
HS ESI/APCI Duzl nesa: 448LK-H1-.
"HWHR (300 ¥Hz, D304} 6 ppwl 11~ 153 (o, 10 B 2.34
(s, 2 H) 2.11 (s, 20 5.87 (4, J=5.8 1z, 2 ) 470 (s, za)
7.3 - 741 to, 30 7.4% < 7.50 (. 2 H).7.86 57,70 (m, 4
H) 8.8 (i, J%5.5-Hz, 1 H).
Example S ESI/APCE Dusl peei: 4830M+HJ', A85LH#Ha]'.
1-312 S ESI/APCI Dusl nesa: ABLiK-HI .
oH D 'H HMR (BQ0 HH:. DESO-d,} & peis 2:42 - 2.48 (n, 2 B} 3.82 -
AN ™ 3.95 (m, SH) 3.95 - A.0F (n,. 2 0) 432 - £.30 (n, 3 ) 4.95
, I ~E.07 (m, 2 H) 7.28 - 7.29 (m, 3 H) TH0=7.46 (s, 2 1)
E);a;lgle Ao T 757 - 7:66 {m, 4 1) $.78 - 9.85 (my L H). HEL
- WHIR (300 Wiz, KETHANOL-d) & pem .30 - 2.44 (n, 1 4)
\&(\l}k 2.76 - 3.00 G, 3 H) 3.40 - 3.47 (m, L.B) 3.5+ 3.65 (i,
~ A, ) 4.08 (s, 2.0) 4, 9—481(m.1ﬂ)494-506(ml]{)
Example D%’KJ 7.28 - 7.45 (u, 5 H).7.56 - 7.65 (m, 4 H).
1314 ) MS ESI/APCL Dua) posi: 472[K+Na)'.
# ‘ HS ES1/ARCI Duai nega: 48[¥-B)",
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Cormound Structure Analytical Data o
au WNHR (300 UKz, DHSD-) & eon 290 - 2046 (n, 1 1) 261 -
275 {m, £ H) 2.90 - 3.04 (o, 1 H) 3.04 - 3,19 (m; 1 H} 3.38
Example o LA - 857 (n, 2 W) 2.98-- 4,08 (m, 2H) 4.57 « 4,88 (m, 2 1)
3 731 - 7.40 tm, 3°H) 7:42 - 7.50 (w, 2 H) 7.58 '~ 7.68 (n, 4
1315 ; B K) 0.89 - 10.30 (m, 1 ).
» HS ESI/APCE Dusl post: 485LH+Hal.
o S ESI/APCE Dual nega: 4620M-Hi.
H HNHR (300 MEz, DHSO-d,) & brai 2.66°- 2.78 (n, 2 1) 2.38+-
Y :4\"(!)’" 3.45 (m, 2H) .92 - £.04 (m, 2 1) 464 (5, Z1) 7.46 d,
P Je8.0 Hz. 2 8) 7.80°(d, J=8.0 Uz, 2 M) 9.1¢ (s, 2.H) 8.18
Example ‘ (s, 1 B 8.99 ~ 10.08 {m, 1 7).
1-318 g M5 ESI/APC] Dual $osic 388LHE)', 405{N+Nal'.
i US ESI/APG! Dial nega: 38TLH-E)".
"H YR (300 UEz, CHLOROFORY-d) & ppm 0.79 ~ 0.9 (@, 2 ) 4
1.1 - 1.48 (s, 1?11)144-1sstm.zmzsz-zn(m,
HY 2.31 - 3.48 (m, 4 H) 4£.11 - 4.21 {5, 2 ) 119.16 - 10,39
Example (o: 1 H).
1317 K5 ESIZAPC] Dual sosi: #LLM+KI', 363LH+Nal'
IS ESI/APE] Dual nesa: S39LH-EI™.
HWER (500 Mz, HETHANOL~d,) & ppm 3.96 (s, 2 ) 4.11 (s: 2
) £.64 (s, 28) 7.29- 7.% (o, 3 1) 7.99 - 7.45 (w, 2 )
7.57 - 7.83 (m, 4 H).
HS ESI posi: 387LM+H]".
E;;a_asrr;g;!e HS EST neia: 385LH-E1-
HONER (300, WKz, GHLOROFORM-d) & 'bbm 0.88 = 1,007 (i, 6H),
1.78 - 2.16 (o, 1B 2,49 -.2.80 (p, 2-H) 3.10 - 3.33 (m,
I} 8.38 - 3.80 (n, 2.0 4.07 - 4.37 {m, TH) 10.04 - 10.4
Example tn,, 1 H).
1319 IS ESI/APCI Dual posi: ZTLLK<E]", 29%L8+Hal®.
S ESTI7APCI Dudl neen: ZB9LN-EI-.
INMR {800 UHz, DNSO-d) & ppm 2:68 --2.78 (my 2 H) 3.5
(¢, =72 Bz, 21 39?-404 (m, 2 1) 459 (2, 2 1) 8.7¥
! (e, 21 811 (s, 1 ).
Exampie M ESI/APCI Dial posis S07LKH)', $28(HeNa). HCL
1-320 65 ESI/APCT Dual wega: S05[H-H".
"M KR -(500 Wiz, DHSO-L) & pompem 1,96 - 1,61 (m, § 1)
AN 2.6% - 2,70 (w, 2 0 £,24 - 3.27 (n, £ H) 3:83 - $.39 (n. 2
. ] HJ345-353(m ZHY 3.0 - 408 %n, 2 H) 4.53 - 4.84 {p,
Example T Hy 7.24 - 7.35 (n, £ H) 8,92 - 10.02 fmy 1 H).
1-321 o O S ESI/APCT Tua) pesit 41bL‘1+HJ' 4381+ Nal".
‘ S ESI/ZAPCI Dual negat A141K-HS.
0
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Compound
No.

Analytical Data

Sat

information

Example
1-322

'8 HMR (5007 MHzZ, DUSO-d;) & pen 0.84 (t;, J=7.4 Bz, 3H) 1.44
- 153 (i, 2B 281 - 2.58 (n, 2 1) 3.13°-.3.20 (m, 2 H)
3:82 =341 (p, 21) 3.93 - 4.03 (m, ZH) 455 —4.64 (u, 2
W) 7.27 - 7.%5 (m. 20 7.74 - 7.80 (w. 2.H) 8.38 - 8.41 (a.
1'H 9.9¢ - 10.22 {n, 1 1).

IS.ESI/APC] Dual posi: BGLM+E]', 4lZlMvHal’.

8 EST/ipe] Dua nega: 388LH-B] .

Example
1-323

'E WUR: (600 Wiz, CHLOROFORN-d) & weaw 1.40 (4, J=7.D Hz, 8.8)
9,85 - 4.04 Lo, LH) 414 G0, J=15.7 Wz, 1) 4.2F (a2 1)

5.18 (d, J=15.7 Nz, 1 H) 7.30 (m, 2H) 7.3 - 7.08 {o, L 1D

740 - AT (m, 2 ) 7.52 - 7.62 G, 4 H) 822 (£, J=5.8 Mz,
1H.

US ESIZAPCT Dual posi: 381LA+E]".

WS ESI/APCI Dual fesa: $TSLM-EJ-.

Example
1-324

'E'¥MR (800 KHz, CHLOROFORU-d} & spa 1.32 (s, B H) 4280 G0,
JiB 3 Mz, 20 4.80 (e, 2 M) 7.32 - 7.39 (n, 3H) 743 (o, 2
Hy 7.53 - 7.60 (o, 4 ID'8.27 {n, 1 B).

NS ESI/APCL Dual posi: 39BLE+H)'.

S ESI/APCT Dual neaa-3930%-A1.

Example
1-325

B YR (800 Wiz, CHLOROFORM-d) 6 spa 1.06 ~ 118 (ay, 1 H)
1,66 - 1.81 tn, 7H) 1.87 - 2.00 (a, 2 §) 4.16 —4.25 (n, 2
) 4.59 (s, 20 728« 7.97. (o, $0) 7.38 ~ 747 (m, 2 1)
7.50 - 7.61 (n, 4 1) 8.26 - 2.31 (o, 1-1):

NS ESI/APCT Dual pogi® 485[N+H]".

NS, ESIZAPCT Dual nese: A33LE-)-.

Example
1-326

' HIR {600 ¥Hz, CHLOROFORY-d) & ppm 3.68 (d, JFL5:8 Mz, 1
34,21 - 497 (o, 3 W 487 (e, 1 B BiZ8 (d; JS1B3 B2, 1
By 714 - 7.22 (w, 4 1) 7,98 - 7.99 (m, 1) 739 - 7:48 (m,
5HJ750‘761 s AH) 8.2% - 592 (m. 1.H).

5 ES1/APE] Dual pesi: 443|_!(+l-1]‘.=

L] ESI/.!PCI Dual negal AMTLE-RL,

Example
1-327

"I HUR (800 ¥Rz ; DUSU-d,) & pem 2.B4 ~2.72 (m; Z ) 3.16
(s, 31) 3.37 - 346 (0, 2.H) 3.93 - 4.06 (i, 2.0) 4.59 -
472 (m, 2 8) TAT ~'T:55 (o, 2 B) 7278 - 7.92 (m; 2 H) 980
-'19.28 (o, 1 D).

HS, ESIZAPC] Dual posi: 383LK#BI", 405LH+¥al*.

%S ESIZAPC] Dual nesa: 381LK-HI".

Example
1.328

‘H MR 200 M=, DHSO-4) & o 1.03 - 1.79 (m, 10 H) 2,87
3.90 (m, 2H)314-3Zo(m 1M 2.93 - 4.10 {m, 2 0) 4.77

- L2 (m.ZH)748-762(m. 2 7.80 - 7.9 {m, 2 H)

8.87 - 1026 {m, 1 ¥ 12.84 (br. s., 1 HJ,

0 ESI/&PCI Tual mosi: 4’."3Ll'[+Na.l'

{S ESI/APC Dual nesal HILH-EI".
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[Table 21-48]

Cortpound Structure Analytical Data =
w D ‘H ¥HR (300 HHz, CHLOROFORK=4) & pum 1.01 - 1.24 (m, 1 H)
N 1.58- 2.07 (m, § B} £.20 (4, J=5.9 Hz, 2H) 4.60 (s, 2 H)
O\ H/\ﬂ'm 728 - 7.4l (. 2.1) 7.48 - 7.59 (m, 5 1) 7.58 - 7.72 (a, 4
H) 8.16 - £.33.(n, 1 1).
Example HS ESIZAPCT Digl posic B0SLUSTI", 525LH+Hal’.
1-329 MS ESI/APCT Dual nmesa: 50L1K-A)-
¥R (300 iz, CHLOROFORK-dY 6 ppo 1.02 - 1.24 (m, 1 H)
1.29 - 2.10 (m, 18 B).4.10 (d, J=5.8 Hz, 2-F) 4.58 (s, 2 H)
720 - 7.96 {m, 2 H} 7.36 - 7.58 (o, B H) £.20 - 8.34 (n, 1
H).
Example KS ESL/APCI Dual posii 49104+H]', B13(H+Hal'.
1-330 MS ESIZAPCT Dual mega® 488LU-HJ .
o g 14 KUR (200 Milz, CHLOROFORV-d) & ppm 0.93 - 1.14 (m, 2 1)
¥ ok 115-133(m.6HJ171'189(0}.21‘1)302—308(m3
Exarmol %/T £) 3,24 (s, 2 ) .14 - 4.3 (0, 3 ) 4.86 - 4.76 (n, 2 B)
’1‘33":;?9 v ; 7,45 = 7,56 (. 2 H) 7.85 - 8.01 (m, 2 H) 10.14 - 10.69 (m,
- L.
kO\,/ S ES1/APC] Dual posi: 451LM+RI*, 47500l
b M5 'ES1/APCI Dual nega: 4ABLE-Hi~.
@ o 'H WMR {203 ¥Hz, CHLOROFORU~) & pom 0.95 - 2.18 (m. 19 1)
X ’ 2.37 - 2.58 (m, 1 1) 3.00 ~ 3.1 (m, 2 &) £.08 — 4.26 (u, &
W”\Q’D E).7.10 - 7.57 (n, 5 1818 - £.34 (n, 1 3.
Example by MS ESI/APC] Dual posi: 4411E+R]*, 4831d+Hal®.
1332 1S E31/APCI Dual neea: 439LM-HJ".
o o TH MR (300 Uiz, DNSO-d,) & pem 2.31 (s, 3 H) 2.47 (5. S B)
" 2,51 - 2.5 (. 2. H) 5.90 - $.35 (. 2Hy 9.48 (d. J=dd Wz,
= H’\f 2K) 4.48 (s, 2.0 7.28 — 7.52 (m, 1 1) 7.48 (dd, J=5.4, 2.8
Exarmple g Hz, L H) 7.61 ~ 7.65 (m, 1) 7.2 -7.88 (n, 3 B ©.27 (dd, | a7 »
1-333 J2.8, 0.5 Hz, 1 B)"8.89 - 10.03 (m, 1 U):
#7 ¥S ESI/APCI Dual posi: 4Z7{NeHI'.
WS ESIZAPCI Dual mesa: 425LH-HI .
- E HIR- (300 ¥Hz, DNSO-d,) & erm 349 ~ 3.74 (o, 2 ) 3.97
e A M b (d, J25.3 Kz, 2 H) £.86 (2, 200 7.33 - 7.54 (n,- 2 1) 7.60 -
: Fﬁm/\f 7.4 (n, 2 ) 4.95 - 10220 (a, 140,
5’1‘33’“33"“ NS ESI/APCT Dual posi: AOSLMAI]". Ma
- k@\ﬁ IS ESIZAPCI Dual nesd: 407U-H).
G g MR (300 MHz, DMSO=d,) & piw 2.64 - 2.79 lu, 2 H) 3036-
@'\,,W 348 (v, 20) 5.94 - 4,13 (n, 2 B) 4.57 - 4,76 ¢m. 2 H) 7.20.
Ol 49 (m, 28) 7.22 - .01 (m, 2 K) 9.92 - 10.20 (m, 1 B,
Example
1-335 _
| L o
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[Table 21-49]
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C°’§:}°“"d Structure Analytical Data e
e 'EHNR (500 MHz, DESO-d;) & pew 2.7% - 2.66 tm, 2 H) 3.63
/T?H bty J=7.1 Bz, 8 My 400 (d, J=6.7 Hz, 2 B} 4:83 (s, & )
Examnle - 7.88 (d, J=8.2 Bz, 1 1) 8.11 (dd, J=8.2, 5.7 Hlz, 1 H) 8.45
P : {d, J:7.8 Bz, L H} .83 - 8.97 (w, 2 B) 8.32 (d, J=2.0 Hz. L|gg¢
1-336 [ H) 935 (4, J=2.0'Ha. L 1) 9.90 (br. s., 1 ).
Mg IS ESI/APC] Tus) posi: 383LAH]".
T KUR - (300 WHe, DUSO~d,) & pem 2.6% Gbr. a., 2 B) 8.97 (t,
J7,1 Mz, 2 1) 5.80 (=, 3 M) 4.02 (d, J=5.8 Hz, 2'B) £.38
’\n) ts, 2H)7.39 (s, 1 B 7.86 (s, 1 1) 10.08 (br. s.. 1 1),
Example US ESI/APCI Dual posi: 4090MEL". EC
1-337
1.,"
N
o a 'H NUE- (300 NHz, DYSG~d;) 6 ppm 2.76 (b, J=6.6 Hz, 2 H) 3.52
W - 3.62 (m. 2H) 4,00 (br. s., 2 H) 4.89 (=, 2 H) 9.02 (&, 2
[ H) .88 thr. 5., 1 H).
0 . : .
Example _ US EST/APE] Tual neda: 373LH-EL". HE
1-338 m
" F
on & 'HBE (300.WHz, DHSC-d,) & wem 2.53 (s, & AF 2.73 (t, J=Fal.
. )\N, " Wz, 2 B) 3.31 -.2.52 (i, 4 8) 4.00 - 409 (m, 2'H) 4.49 =,
. Y 466 (m, 20 720 - 754 (m, 1H) 9.62 - 10729 (w, 1 B
;‘a;;ge IS ESIZAPCT Duzl pesi: SOBLM+HL". HG1
L-QH
o
o o HHUR (300° WKz, DHSO-dy) & sew 2.83 - 2.75 (m, 2 H) 3.33 -
N oH 349 (n, B 1) 2,56~ 3.76 (n, 4 ) 4.02 {4, J55,6 Bz, 2 )
LR 455 (s, 2H) 7.30 s, 1HY 9.92 (br. g2, 1 1D
Example S HS ESIAAPS] Dual posis 367|M+H]"
1-340 H:{\,, NS ESI74PC1 Dual nega: S95LH-EI": HEI
an o FXIR (300 Wfz, DHSO-8,) & pen 2,34 (d; J=0.9 8z, 3 E) 61
LM on -3 79 tn, 2 M) 347 - 3.60 (o, 2H) 4.08°(d, JE8 He, 2 )
Y 481 {s; 210 728 (s, 1B 8.06 - 830 (o, 1 1) .75 -
Example B 10.04 (m, 1 B). ) HE L
1341 k(s K EST/APC] Tual posic S2BLEVR).
&
a0 " KHR (300.MHz, D¥SD-d;) & ppm 2.64 (br. ., 2 H) 7.98 -
A i 320(m,4H)327-‘338(m.2H)343-352[m.2H}357
i L5, 3 H) 3.78 1d, J=11.3 He, 2 H) 4.02 (d, J=5.6 Bz, 2 H)
Example S S 4,48 (br. s., 2 K} 6:87 (d, J=8.7 Hz, &'R) T:19 (d: J=0.7
1-342 : Fz 2 ) 9,96 ~10084 {s, 1 H). HC 1
1S-ESH/APE] Dual mosit ADSLE+H)'.
Y ¥S ES1/APC] Dual mega® 40LLI-EI".
NN
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[Table 21-50]
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90“;\;%0“"“ Struclure Analytical Data e
G a "B MR 1300 UHz, DNSO-d:) & mem 1.95 - 2.08 (m, 2 H) 2.62
A A~ (s, B E) 297 Cbrv g, 20} 3.39- 3.99 (o, 4 B) 3.93 - 4.05
i WY (m, 4 ) 4,50 (s, 2°H) 6.50 (d, J=%.4 Hz, 2 H) 7.22 (4.
Ny J%.4 Mz, 21 19.05 (br. 5., 1 ).
Example US ESI/APCI Dual posi: 408LH+E)’. .
1-343 . U3 ESI/APCI Dual nega: 4041M-E). ®
N
|
o d ' NUR (300.UKz, DUSO-d:d B pon 3.20 - 2.323 (o, 4 I} 3.51
ﬁi\“ " (d, J—45Hz,2ﬂ)369(tJ51H2,3)391-400(m.‘
Sy H) 4,48 (s, 2H) 685~ 6.94 (m, 2 8) 7.15 ~ 7.24 {m, 2 )
s 10.69 {bz. 5., 1LB): .
Example n WS ESI1/APCT Duml osic S85LEH}". N
1-344
b}
" o HHIR (300 WMz, DUSO<d,) & prm 2:89 (¢, J=7.1Hz, 2 H) 2:82
(d, J:4.8 Bz, 68) .18 - 9.32 (s, 2B 3.90 (b, J=7.1 Bz, 4
\W ) 8.56 - 2,68 fh, 2 H)4.02 (d, J=5.6 Hz, 2H) 4.57 - 4.7
Example /KD o, 28 7.98 (d, J=8.2.Be, 2 1) 7.89 (d, J=8.2 Hzw 2 ) &
1.345 ) 3?2'387(!11.1[‘”990‘1023\!11 11 HC 1
Q " U3 ESI/APCI Dual posi: 418LM+RI",
s A Ui £31/4PC] Doa] viewat 4171H-HI".
D |
wi G " Wi (300 ¥Hz, DHIOd,) 6 pem 2065 (t, J-71H2,2H)349
B . oH ~3.30 {n, 2 H) 4.02 (d,.0%6.8 He, 2 H) 4.43 - 4.67 (u, 2 1)
[K-J/V 468 (s, 2 B 6:87' 4, J=8.7 Mz, & M) 7.1 &d. J—87H22
Example S 0 H)16.01 - 10.27 G 1 H).
1-346 o US ESE/APE] Dual powi: 37ALUH)".
“ NS ESIZAPCT Dial nesa: 37710-H),
R AH
./T)l/0
oH o " HMR-(300-KHz, DNSO-d;) & bm 2.52 - 2.60 (m:. 2 H) 3.35 -
A oi 3:99 (n, 4 B} 345 = .54 (o, 2 B} 3.56 (4, J54.5 0z, 2 1)
= ] 460(5.211)73%&{JBéHzZHJ?Sth 584Hz._
1-347 : lig ES[/ﬂPCI Dual posi’ 3921H+HJ' Na
@ WS ESIZAPCI Dua) nézdt SHGEN-HI-.
ol |'H XHR (300 Mfiz, DHSO-d,) & pem 2:70 (t, J=7.0 Hz, 2 B} 3.40]
] N (t,J—foazzHuuztaJss}[z,zmssus.am
% ﬁ”\f 1787 (4, J=5.8 Wz, 270y 7.41 (d, J=8.2 M=, 2 H) 7.73 - .87
Example " (w. 2 B) 7.93 (dy J=8.%:Mz, 2 ) £.36 (td, J=F.8, I.§ Bz, | |
1348 , ) 8.77 (dd, =55, 0.9 Hz, 1 B) 5:33 = 9.48 (o, 1 ) 9.§5 - |HC
x 10,29 (m, 1 H}.
\,Q 3 EST7APCI Tmal posi® 433LIH)"
T K3 ESI17APCI Tual nega: 4370K-EI".
5 o 'R HER (300 NHz, DHSO-d:) & pem 2.69 (t, J=7.0 Hz, 2 1) .39
. (t, J=6.4 Bz, 2 3.38 (£, J=F.0 Nz, 21 272 (q, J=B.2
St IEI/\[D Bz, 2 ) 4.00 (d, J=5:4 Hz; ZHJ4R3-471(D,ZHJ?94
Example S {d, J=8.2 Hz, 27H) 7.75 (4, I-§.2 Bz. 21 7.81 - 7.93 (a, 2
1349 ) 8.41 Cid, J=7-8, 1.6z 1 H) 8.68 (¢, J5.8 Hz, 1 1) HC 1
3.78 (d, J5.5 He, LHL8.92 - 10.27 m, 1 ),
j‘)L M U5 ESI1/APCI Dual ‘peisit $53LA+HY'.
] J\© S ESLAAPCI Dual nega: 45106-I".
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[Table 21-51]

CG“"N%OU d Structure Analytical Data et
oH 0 ‘H NUR (300 KBz, DHSO-d,) & von 1.83- 1.97 (m, 2 H) 2,31 -
om 2.2 (n, 2H) 2.8 - .77 (o, 2T) 3,28 - 346 {m. 8 1) £.02
S~y (d, J26.8 8z, £1) 4.62 (=, 2 H} 7.36 (d, J58.2 iz, 2 )
Example i:\d\ﬂ 0 '{E'J?(dJS?Hz,ZH)EBM-sES(m1H)1002(brs o
1-350 1
& 0 US ESI/APCI Dual posi: 459LH+HI".
s \/\"5 HS ESI/APC] Dual mega: 4E7(H-HI-.
o] 4
o o MR (300 Wz, DUSO-4,) & som 2.63 - 2.79 (w, 2 H) 8.31 -
347 (n, 2 B) 3.91 (d, 4=5.9 Hz. 2 1) 8.7 = 4.10 (m, 2 )
(éékg’ﬁ(c’” 4056 - .73 (n, 2 0) 7.38 (4, J:6.2 Hz, 2 H) 7.84 (d, J3.2
Example L o Hz, 2 B) 8.80 61, J=5.8%z, 1 H) 9.92 - 10.28 (m, 1 B).
1.351 S ESI/APC] Dual posit 40BLH+H]".
. 0 HS ES1/LPC] Dual rézas 404LH-HI
O
o 'ngtsoonﬂz DHSO-d,) & opn .78 = 1.02 {m, 2 A) 1,14 -
- - 1.35 (o, 1H) 1,80 1.9F (m, | B) 3:04 - 3.71 (a, § ) 6.85
(ﬁiﬁ’ff - 7.26 (o, 4 B) 984, 10.28 (n. L 1D,
S ESIZARCI Dua) posi: 3830U+H)".
Example kv US ES1/4P6] Bual nesst $8TLH-HI",
1-352 ; Na
oH 0 I HER (300 ¥z, DEOA,) B pom £.5¢ - 2.61 (m, 2 H) 2.95 -
oM 3,53 (n; 4 H) A68.(s, 20) 7.03- 714 (n, 2 1) 7.89 - 7.57
Examol C d’\g’g tme 1 B) .40 - 7.50 Gm, 300 8.3¢ (d, J=2.6 1z, 1 W) 6.9 -
i o 10.23 (. 110, Na
1-353 P of WS ESIZAPCI Dual posiz 432{H+H)".
I [O 115, ES1/APCT Dua? negn - 43DLN-H)".
w2
on o I MR (300 ¥lz, DNSO~dg) 6 ppm.2.66 (5r. 6., £ H) 3.42 (4,
\n\L " I=7.1 Bz, 2H) 9.74.(, .8 M) 4.02(d, I=5.6 Az, ZH) 455
*"’TD (s, 2 HY 6.84 ~B.74 (o, 2 H), 6.75 = 6:83(n, 1 ) 6.99 (4,
Example o J=8.4 Bz, 1 B) 7.30 (b, J=6.4 Ez, 1 H) 7.78 (4d, J:8.4, 2B ¢ |
1-354 . Hz.lH)BIS(dJZSHleJl{]DZ(brs.IHJ
“ IS E31/APCT Dual mostc 42BLH1]" .
Sy MS ESI/APCE Dusi nega: 426301,
oH o B WUR (300 Hiiz; DUSO-d,) & pow 2.43- 2.49 (m, 2 H) 5.24 -
| oM 8.2 (a, 28) 3.48.0d, J=¢ 5 Hz, 2 ) 4.55 (s, 27H) 7.08 -
q ﬁ”]"o 7L (o, 200 7232 - 7% (w, 20 7.5 (4, JSL.O Uz, 2 1)
Example S §.20 - 8.22 tn, 1 W) 10.08 (br. &., 1 ). Na
1-355 . v WS EST/APCI Dual posi: 43E0%+H]".
] /Ej) U3 ES[7APE] Dual nesa: 4300H-HI.
~ #
o © I WIE (300 Kiz, DUSOd;) 6 pom 2.51 - 2.58 (m, 3 H) 3,29 -
o 3.52 (. 4 H) 4.67 (s, 2°0) 7.19 (d, J=6.5 ¥z, 2 W) 7.38 (4,
’\H’O 8.5 9z, 1 W) 7,59 (dd. J=8.5, 2.8 ¥z, 1 B) 7.70 - 7.8 (m,
Example . 2H) 8.4l (@, )-8 Hz, LH) 9194 - 10117 (m, 1 D). Ma
1-356 o . MS ESI/EPCL Dual posit 4861M+E]".
I F HS ESI7APC] Dual nesa: 4841H-E),
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[Table 21-52]

-314-

Cm&%‘wnd Structure Analytical Data o
T 4UR (300 U¥z, DUEO-d,) F ppu 1,54-- 2.03 (o, 4 H) 2.3 -
%3?1(:&), ’?Ei 3. ?35 ? 432(;;, 40) 481 (s..2H) 7.35 - T.44
m, - i
B S ESIZAPC) Dual posii 463L<E)", Na
1S ES[/APD] Dual nesa® -46114-1)".
'E IR (300 HHz, BHSO-d) 6 pPm 10D (s, $ 8) 2.01 - 8.17
(o, 2 1) 8,39 - §.29 (a; 2 H) 3.99 {e, 3H) 461 (g, 2 )
585 - 6.95 {m, 1 H}'7.84 = 7.45 (n, 2°H) 7.58 ~7.89 (n, 2
Example H) 7.95 - 6.05 (n, } 1) 843 - 8.51 (m, TH). N
1-358 S BSI/APCH Dual besi® A40LM-H}". @
U8 ESIAAPE] Dual nesa: 4331M-H1-.
"HHME (200 Hilz, DUSO-de). 6 wem 0,57 - 0.82 (n. 4 H) 0.97
(2, 8 H) 3.05 (s 2-H) 945 (d, J=4.4-Hz. 2°H) 3.75 - 3.5
tm, 1) 4.50 (s, 2H) 8.95 < 7.06 (n. 2 B) 7.18 - 7.28 (u,
Example 2 0. N d
1-359 WS ESLAAPCI Btal pesit 280LN+HI",
S ES[/APCI Dual negas 38?1}1 Hi.
HNHR (800 MMz, BASO-A,) & spm 0.81 - 0.36 (s, 2 H) 0.54 -
0.60 (m, zH5119-127 G, LK) 3,22 - 2:.88 (m, 4 ) 3.4%
- 3,52 (o, 2 H) 3.89 (¢, J=1.0 flz; 2 H) 4447 (e, 2 H) 7.05 -
Example 7.10 (n; TH) 707 - 7,21 (wo 1 8) 7.3 - 7535 (i, 1 H). -
1-360 NS ESI posi: AGALMEI". 2
WS ESI negar 4070M-H[
WUEHR (300 NHz, BMSO-A;) § bem 1.59°- 2.01 Cw, 4 B) 2.18 -
2,38 (n, 2E) 242 —3.48 (o, 2 W) 3,70 3579 (m. 2 B) 389
(s, 3 H) 464 (8 25 6,90 (4, f=8.5 Hz, 1 H) 7.39 (d,
Example J=8.2 Hay 4 H) 7.86°(d, J=8.% Kz, ZH) 7.95 - 8:07 (w, 1 1)
1361 842—353&“15) Na
K3 ESI7APG] Dia) posi 4B20N+H]*.
T HHR" (300 WAz, [ME0-d:} & pen 0:57 = 0.9 (n, 2 H) 0.6% -
1206 {n; 8H) 1.81 ~"1.95 (a, 1T B) 2.81--.3:09 (m; 2 E) 3.38
- 348 (m, 2700 A8 G5, 201) B.98 - 7307 (0. 2 K) .12 -
Example 7.20 (n, 2 ). Na
1-362 S ESI/APC) Dual wesic 373LHeHI", '
8. ES14430T Dual nege: 271LH-HI".
oh o 'E ¥R 300 WHz, DNSO-d;) 3 pow 0.56 — 0.83 (m, 4 D) 147~
- I H L.96 (n, A1) 273 - 2.3¢ (w, 2 1) 8:40 - 3049 (m, 2K} 5.75
_ H”j’a 3,87 (i, 1 ) 4251 (e 2.8) 895 - 7.07 (v 2 F) 7.18 -
Example Qdﬁ 7.29 {a; 2 H): n
1-353 @
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[Table 21-53]
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00%9:”"" , Structure Analytical Data o
o o ) 'H NHR (300 ¥Hz, HETHANOL-d,) & wom 224 (s, 3H) 2.46 -
“ 259 (m, 28 3.27 - 9.8 (n, 2 0) 5.89 (s, 2 B) £.56 (s, 3
s ’\f’ 0) 5.0 (s, 3B 6,90 - 5.9 {o, 20 7.07 ~ 7.15 (m. 1 1)
Example dﬁ\ﬂ 717 - 757 (m, 5 H}. ‘
1-364 “ US Z81/4PCT Dual posit 425LIH). Na
- U8 ZSI/4PC] Duzl nesa! 4231U-H)
oM o TR HAR. (300 WHz, DHSO-4,) & ppm 2.51 - 2.56 (o, 2 H) .26 -
Eﬁd\” " 3,95 (n, 2HY 2749 (d, J=4.5 Hz, 2 1) 4.59 (s, 2 H) 7.13 -
"\ﬂ” 7.22 (m, 2H) 7.33 - 7.44 (u, 2 B) 7.48 - 7.67 (u, 1 ) 7.88
Example . . (d; J=8.5 Bz, 1 ) 8,55 td, J=3.0 8z, 1 0) 10.09 br. 5., 1 | 3,
1-365 1 n 0.
‘\©\« i NS ESI/APCI Dual posi: 466LU+HI".
A U3 EST/APCT Dual nesas 464LM-HJ.
5 EHIR (300 WHey DHSD-d;) & pemeZ.32 (s, 3 H) 2.42 - 2.48
oM tm, 2 H) 3.27°~ 3.37 (n,. 2 M) 3.48 (d, J74.5 Bz, 2 M) 4.52
Example = ‘ﬁ‘g’ﬂ (s, 2 8) 698 7.090 (my 2 W) 7.24 (4. J=2.5 Ez, 1 H) 7.97
, (d, J=8.5 Wiz, 1) 7.97 (dd, J=8.5, 2.5 Ha. 1.1 B.09 (4, M a
1-356 J=2.0 Bz, 1D 10.06°¢d, J=1.2 H=, 1 H).
IS ESI/EPCI Dual posi: A4B(H-H)'.
i3 ESI/APET Dual nega: 443 |K-E[.
5 4 HHHR (300 Wiz, DUSO-4,) & pem 2.23 (d, J=1.9 fz, 3 ) 2:52
L o _OH - 2.67 (m, 2.H) 3.38.- 3.37 (m, 2 1) %:47 - .63 (n, 2 H)
- ’\g’ 452 (s, 2 BY 6.88 (dd, J=8.2, 2.5 Mz, 1 F) 6.96 - 7.05 Cm,
Example . 2 ) 7.29 (t. J=3.7 Wz, 1W) 7.77 (dd; J<8.7, 2.5z, L W) | .
1-367 i 8.09 (d. J=1.9 Bz, 1.7)10.06 (br. s, 1 B).
10 NS ESI/APCI Dual posic 430LH:H)".
=3 = S ESI/APC] Dial negat 428LH-H1-,
o4 © HHAR (300 iz, DESO-d} & pem 2.23.(d, J21.9 Hz, 3 H) 2.53
@)Lu H ~ 2.59 (m, 2 H) 3.28 =548 (o, 4 ) 450 ¢s, 2 1) 6.94 -
’\f 708 (w5 R) 7,04 - 740 Gy 1 B) 716 (1, J9.2.02, 1 E)
E:asnégle S ’(/bﬂs (ad. 1J1§? 5, 2582 TH 8.07 (@, J=2.07Mz, 2 1) 1000 { 4
_ T S Iy
kqu ‘ HS ESIARCT Dual posi - 430{1+111%.
NG NN HS EST/APCI Dual nega:-428[M-H) .
. o "5 WER (300 ¥z, NETRAROL-G,) & ppm 2.49 - 2.61 (n, 2 J)
: " 3,93 - .58 (m, 2 B) 3.89 (S, & H) 4.56 (s, 2.0 5.16 (s, 2
= ”1’0 £).6.93 - 7.01 tm, 21 7.21 - 7.28 (u, 219 7.20 - 7.9 (x.
Exanple s 2B 7.3 - 7.48 (n, LW 7.51 - 7.56 {w, 1 H).
1369 L S ESIZAPC] Dual pesis 44BLNH)". Na
Q oo 8. EST/APCT Dual nega: 44314-HJ".
o o L MR (500 Xiz, DUSD-d;) & nom 0.34 - 0.38 {n, 2 ) 0.47 -
" 0.52 {m, 2H) 1.16(s, 3 H) 2.43 = 2:54 (m, 2 1) 2.99 - 2.1§
= 'H’\n/- W, 2 B 3.42.(d, J=4.18z, 2 ) 3.71 G, 2 H) 4.45 (s, 2H)
Example % a 6.8 (4, J=8.8 Hz, 2B) T.16 d, J=8:% Mz, 2 ).
1370 ° HS EST posi: S8OLA+EL') 411LMslal’. Na
LS ESI neza: 297LH-El-.
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[Table 21-54]

-316-

CO%‘};’”"(‘ Structure Analytical Data infom oo
o4 g ' HEE (30¢ WEz, DMRO-d,) & pom 2,08 - 2.21 (n, 4 U} 2.48 -
b on 2.64 (m, 310 3,28 ~.2.39 (o, 2 W) 8740 - $.50 (m, 2 B} 5.50
Eb\/‘g’jﬁ - 3.7 {w, 28 .04 T8 (m, ZH) 724 - T.36 (n, 2 W)
Example N ‘ 9.74 - 10.47 {o, 1 5). o o
1-371 ‘ IS ES1/4PCT Dual post: -377LH=H1', 399L1Nal". Na
ﬁ; . 18 ESI/APC] Dual nesa: 75LH-H)".
oH 0. HNKR (300 Kz, DHSO-d;) 6 ppa 2:43 - 2.46 (m, 5 H) 3136 -
_ o DM 335(m.23)338-844(m,2}{)446—459(31,3}1)51&
[%Af (s, 20 B.97 - 7.08 tn, 2.8) 7.20 - 7.25.(m, 2 B 7.5
Example o TS (0, 1H) 7.94 - 790(m,1H]8‘-2—8J6(m1H)385
137 . -3.83 m, 1. o Na
IS EST/APCT Dual posi: £12LHHI.
NS ESIZAPCT Dual nesg: 4L0(U-HI".
' MR (300 HEz. NETEAMOL-d,) § ppo2.48 - 2.6L (a, B F)
.32 - 3.34 (n, 2 1) 2.88 (s, 2 W L.EGMLS,” 2H)519 (=, 2
H) 6.93 - 7.00 (m, ZH) 7.18 - 7.28 (o 3EXF.34 - 7.40 (o,
Exarmple 1.1 7.88 - 777 (i, .1 H). i
1.373 IS ESI/APCI Dual posi: 42BLH+HI". Ka
iS ESI/APCT Dual mega: 4B41H-0°.
"B NMR (300 WAz, DHSO-d,) 6 erm. 2:20 - 2.49 (m, 2 H) 3:22
.29 (n, 2E) $.45 €4, J54.5 =, 2 B) 4.47:(dy 2.1 .16 (g,
7 8.98 - 7208 (w, 1 E) 7.09 - 7.17 4w, L B) 7.17 - 7.25
Example {m, 1 0) 7.29 - 7.50 (0, 5 ).
1374 HS, ESI/APCT Dual posi: 4‘29[][*-}[]' Ma
g EST/ARC] Dual neead 427LH-HI°.
HHMR (300 MEz, DUSO-dy) & ewia 2.4] - 2.49 (n, 2 H) 319~
.58 (o, 28} 3.45 (d, J=4.£ Mz, 2 H) 448 (s, 260 5.1% (s,
21 6.94 - T:02Gh, 2H) 7.15 - 7.26 (w, 2°H). T.3¢ - 7.43
Examp[e (m. 3 ¥ 7 54-' = 62 (III. 2. HJ
1375 IS BSI/EPCT Budl posii: 495LM¥HI". Na
A3 ESI/APCT Duasl iega: £931M-HI".
H MR (300 NHz, DUS0~deJ & eom 1,19 G4, J=7.8 Hz, 3.H} 2:40
- 2.50 {ms 2 HJ 2.54 = 2.67 (m, 2 W) 838 - 3,36 (m, 2.H)
3.47 (d, J4.5 Uz, 2 By 4.50 (s, 2 B3 -6.90.- 7,07 (m, 379)
Example 717 - 7.28 (h, S 775 (@4, T84, 250z 1 W) 8.07 (5, | o
1-376 1 0.
oH o IR (300 WHz, DUSO-de) 8 opin 061 (4, J=7.3 Bz, 3 1) 1:50
L~ ot - 1,69 (o, 2 B) 2.49 - 2.68 (o, 4 B) 3:21 - 9142 (0, 2 1)
Examnl I 3.4% (4, J=4.4 Bz, 2 §) 4.51 (s, % ) 6.8 - 7.07 (m, 3 1)
xample 7.21 (m, J=8.5 Bz, 20X 7.69 - 7.79 (o, 1 H} 809 - 8.12 (n. | 1
1377 L. 1u. :
|S56 g
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[Table 21-55]

-317 -

CO”lljp(g”"d Structure Analytica! Data oo ion
oH o ' MR (300 Ufz, DUSO-d;) & eem 1,21 (d, J=7.0 Az, 6 K 2.40
)Lu- ! - 2.50 (a, 2H) 2,62 - 2.93 (o, 1 8) 3]18'-3.41 (w, 2 B)
’j]’D 3.48 (d, Jot.6 8z, 2 B)4.51 (s, 2 ) 6.85 - 7.18 (u, 3 1)
Exartple /ko 7.08 - 7.36 (. 2H) 7.63-7.85 (n, 1E) 7.97-8.18 (n, 1 | 44,
1-378 m ). ’
"H NUR (300 NHz, DUSO-4,) 6 pom 2:16 (s, % B): 2.41 - 2.55
(o, 2 W) 3.27 (1, =71 Bz, 2 B) 3.52 (d, Jo4.5 8z, 2 )
LA7 (s, 2 B) £.72 (a, J=0.0 Hz, 2 K) 8.96 - 7.04 (m. 1 B
7.06 - 7.13 (v, & W) 10.10 Cbe. s.. 1 ).
Example US ESI/APCE Dual posi: ALTUHeHI", Na
1-379 I3 ESI/APCE Dual wesa: 415LH-H{™, '
'E_HIR (300 ¥z, DUSO-ds) & vpm 2.40 - 2.50 (m, 2 H) 3:24.-
.30 (m, 2B) 3.48 (d, Job.4 Bz, 2 1) 448 (s, 2H) 5.93 (s,
, 2H) 5.8% - 5.85 (m, 1-H) 7.25 - 7.50 (u, 5 0) 7.63 - 7.69
Example ' (m, 1 ) 8.09 - 8.5 (m, 1 H).
1360 __ WS ESI/APCT Dua) posic 41206+H)", Na
“ NS ESI/APCI Disl mesas 410UM-RI",
o o 'E IR (300 ¥Hz. DMSO~d;) 6 rem 2.18.(s, 9.6} 2.96 - 2.47
dﬁ_ " (m2)3 15 ~ 3,25 (m, 2 H) 3.48 (d, J=4.5 Wz, 2 W) 4.45
,1’\(] (s, 2H) E.08 4a 2 B) 6.51 - 7.01 (my LH) 701 - 7.11 (m
Exarmple : 20 7.2 - 7.5 (u. 5 H) 9,94 - 10.22 (. L1). )
" NS ESI/ZARCI Dual posic 4250N+H1", Na
O WS ESI/APCI Dual nesa: 423LN-11".
o o ' MNR (300 NBz, DNSO-d;) § pom 2.33-= 350 (m, 2 H) 2:66.-
A ow 2.85 (i, 2 H) 3.16 = 2.31 (i, 2 E) 3.39°2 348 (n, 2 E) 418
W (t, J<6.0 Hz, 2 H) 4.48 (s, 2 B 5,85 - 8.96 (p, 2 B) 7.22
Example (m, 2 B) 10.06 {br. s., L}, Na
1-382 _ HS ESI/APCI Bual posic 4170M+H".
R WS ESIZAPCI Pus! neza® 4151M-8)°.
o o B HUR (300 Wiz, DNEO—d;) & mem 2.12 (5, 3 H) 2.48 — £:56'
g _on ltm. 2 BY 2.78 Lat. J113,57EzZHJ3]9"330(m.BH)
- d‘\;d\ﬂ’\g’o 3.49 (d, J=4.5 Hz, 21 4.18 (3, J=5.7 Uz, 2 H) 4.48 (s, 2
Example 5 H)sso-sas(m,un? 03 - 7.11 (&, 29) 10.08 (5. 5., | g4
1383 iy
k@g Fr KS ESIZAPCI Dusi resi: 43100+E)".
G S BSL/APCI Dual nesa: 4Z30N-AL.
o o T KMR_ (300 K8z, DHSO-4,) & pom 2.46 - 2.58 (g, 2 H) 2.71 -
‘ " 2.91 o, 2 H) 3.23- 3.32 (0, 2 1) 348 (d, J=4 .50z, 2 )
421 - £.28 (0. 2 1) 448 (=, 2 B) 7,01 - 7.2¢ {n. 3 1)
Example W 10.08 (br. s., 1 H). Na
1-384 T WS ESI/APCT Dual pasi: 435LEHI",
r\)’-<: K3 ESI/APCI Dual nmega: 4331E-HJ .
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[Table 21-56]
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Con&%ound Structure Analyticai Data mﬁ';ﬂo,,
oo WORMR (360 MMz, DMSD~45) S pom 232 {5, 3 E} 2.40 - 240
1 3 +- - ¢
Ay ok (. 2HY .18 - 3,42 {0 2 ) 3.42 ~ 3.38 fu, 2 WY 454 (s,
Example [ ‘;”j\m PTG - R0 . T T - 727 fm T M) BOS - 816
30 SNty O e, | B} 8.29 - 8.47 (n | B). xa
i ;\/‘\\q N §E ES1ZAPCI Dual pwsic 413(NiRD.
i 4k W3 EST/ARCT Duei zegs: 4ft[¥-R)™
\'f*\q&,/
P HONMR (340 MHe, DMSO-dQ 5 ppe .18 {s, B ) £.30 - %59
t [} f 5 7 1 -4 =
Lo o (o, $H) 323 - 338 &, 1) 3.44 %, I 4 Hn ZE) 432
ij\ﬁ' ¥ (s, 28 6,68 - &77 o, 1K) A.80 - 5.35 (m, ! H) 6.86 -
Example g u 506 (m 2 M) .07 - .08 {m, 1 .2} - T.32 (m T D, Nae
1-386 'HA"' o HE ES1/APCT Dual pesi: +25(84RI
Lo S ESI/APC] Daal nega: A73[NeRY
‘\J/WJ\.
o i ¥R (300 MOz, DHSO-45 § ppn £.30 {s BB 248 - 234
B 1 I3 s ¢ F
N " e, 2D 574 - 530 fn, W) .46 (6, Je4.5 Ha, DH) LT
Y (o, LH) 50D G 2 00 5.95 - 707 {n, L) 103 - T2 Mo,
Example by, 8 AH TIS- 130 G TH LR- AT G T
1.387 b o UG ESTZAPCT Bual posic 4430M4H1% N4
i 45 BSIFAPLY Duhl mega: 441 0M-K]"
1;.*/)\(},?\__'/‘\_%
il‘\%J\
g % ONHR (300 ¥z, DMSO~dg2 & ppz 2.17 {s, 3 H) 2.43 - 249
P NP N (= 21 831 - 308 Gy, LI B45 4 F=5.9 Be, 2 H) 4.45
Pp oI {5, THY B.OB (s, 2H) 6,91 - 700 dm, I M) L02 - 100 G,
Example e ° TH G- T8 (@ 2H) 545 - T35 @, 2) .53 - iDT |
1388 N (L. - Na
r M5 BSI/ARCE Pual posit 443(Ha0*.
T S ¥S ESL/APLY Dual nega: 443 (-]
-’ \‘-
o P HONMR (300 NBs, DM30-dg & ppr 2.19 (5. 3 H} L.44 - 040
/‘\‘)\,\ o (G, 2 H) .21 - 3.20 (g, TH) %.46 {d, J=0, 5 Hz, 2B) 445
{ 0or f5, 2WYS.M8 (s, THD 690 - T.01 dn, 1 HY V.02 - 702 fn,
g TH) L34 - T47 (o 3 H) T.54 - TBS (5 2 BY 9.01 - 11T
Example Y g m, 1. Ha
1-389 T NS ESL/APCE Dual posi: 500[%:)%
R e I 5 ESL/APCE Dnal nega: 507(8-H)"
W\UJ -
- ORMR {300 MHe, DNSO-49 & ppm .03 - L4 (s, 4 ) L36~
N OH LG (e, BHY 200~ 208 {m, 2 146 - 255 { B 308
i Y - 3.8 (s, BW 40T - 434 {5, 1 H) 683 - £.88 (a, TR
Example k,,_ o 9 149~ .52 fu, 2D B9 < 1613 (B, 1 W)L Na
1-390 L 5 M ESI/APCH Dual posi: 403{X#)’.
4 Q 43 ESI/APCE Denl nega: 401{(E=)".
NP -
oh o 'HOVMR (300 ¥Hz, DMSO-dg) & ppa 1.2l - 164 (m, S H) 1.66 -
.- 1 196 {m, 3 MY 2.4% - 2.56 (m I H) BI9 - 3.45 {n, § M) 4,52
‘/\‘]) HA‘::-“D} <460 (m T W R.AF - B.9% (m 3N T - LB @ TH)
Example o © 5,32 ~ 10,05 fn, | B). Na
138 . oNe M5 ESIZAPCE Duad posi: 4030MHR].
HE g i p oEE; ¥-H3"
A Wg US BSI/APCT Dual nege: 401 [6-E]
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[Table 21-57]
Compourd : Sat
N%. Struciure Analytical Data e
o o ONMR (300 MWz, DMSD-d9 & pam 2.31 &5, 3 B} 040 - 1.50
NG " (B, 280 $.06 - .44 (e 2HY 248 (4, J=6.§ M, T 450
Example o (s, 2H) 5.94-7.08 (n 2 T.IE - 199 {o 2 W) 7.02 -
P wy @ T8 @, T K 9 - 381 (w1 . Na
1-392 (RN 43 ESI/APCE Dual pesl: 445 [MHEY
PO 83 ESI/APCY Dual nega: 448 M-}~
S
o o M oeP (305 ¥Ex, DMSO-d9 & apm 2.3 (5. 3 W) 2,40 - 23D
A _n fm, 2 M) 5.96 - S.8% ln, % M) 5.43 - B5P (w P 452 Ly,
Example CYNY 2H 6.99 - T.10 (a. 2R 7.16 - 207 (g, T H) .53 - 1.79
1392 Syt P o, ) 7.8 - 7.82 G, 1 ). Na
- (P N M3 BSIAAPCT Dual post: 4300%4HD%
Ew_ ‘L%“w} NS ESTAAFCT Dusl nepe: 423 [M-B1".
W ORYR (300 ¥Rz, DHSO0-d) & opm 231 (s, SH) 2.2 (5, 3 1)
o .51~ 153 fw, THD 308 - 5,80 (5 2N 4,48 {0, I=40 He,
if SR 448 s, 2D .05 G, 2 LM - 1B {n 2R T52 -
Examgle 7.35 &, 1 H).
1-384 S g A 4S BSI/APCY Dual pesi: 4ae[d3s}’, Na
A NS ESI/ATCE Bup! nega: 4820¥-i3",
w gy T
h‘tm:-,}
\
o o WOAMY (500 MMz, DMD-40 & ppm 030 - 540 G, | B} L.EZ -
i an B62 (m, VD) LB - 1T (m, PN LT - 182 { t W OLES
STy S 94 fa, PHY 203- 013 G5t W 244 237 &y 3B
Example Sy ® B0 - 839 fo, 1HY B25 - 848 (s BB 13- TR fm b |y,
1-395 . B .22 - DB tm 4D 9.6 - 10,27 G, | M.
w@ 4S ESIZAPCY Dual posi: STALVIHEY.
L ; ¥S ESIZAPCY Deal nega: 371{M-HI™
o o "HOKMR (309 e, DMSO-dg & poe 0.29 - .41 (e RE) 0.47 -
i o 0.55 (n, 2H) 1.45 (s, 3H) 239~ L84 (o, 2 H) 3.19 - 3.32
i e o, 20D 5.45 4, T=4.4 B2, 2E) 402 (s, 2 B) 447 s, 2 B
Examole NN 6 £.95 - 5.84 4o, 1 HX 3.56 - 7,56 m | H} 3.0) - .05 (k,
1392 s 016,04 (e, 5., § ). Na
- “/\L M5 BS1/APCT Dual posi: 290N,
L NS ESI/APCE Dual nega: 3381¥-ED-
kN‘" c,r\jv / B3
o g 'ROBME {300 MEx, DMSG-d & ppm 0.04 - D34 (m, ) 438 -
J‘«w«- GH 0,47 m, 3HY 069 - BB (m 1 H) L.53 - L.B6 (m, 2D 240
! I - 2.50 G, 7H) .27 - .37 (m TH ALY, Fe4BEn 2D
Example Sy g 470 - 4,07 (B 2 H 4.48 (s, 2 M) 6712 - 6.8 (m | B) 7.38) .
1-397 - .85 (2, 1 H} B.0G - S.tf (a, 1D I0.07 Qv. s (H). '
1 V/A S ESIAAPCY Dus) posi: 30ATMHIY
s MS ESI/APCE Dial nega: SEBIM-HY™
o o " N4R (306 ¥B2, D¥SG-d) & pom 2.4 (s, 3 ) 2.48 - 2.54
I i 5 N = . 2
; cu G2, JH) 5.33 - 3,30 {s. 2 B} 3.49 (6, J=4.4 Bz, 2 ) 4,48
Y €, TH 5,97 (s, 23 5.85 - 7.02 (w, 2H 17 - LY G,
Eample Sty B PH LT W, I B Bo. (H) RTE Q. P16 MY M LD
149% N 5.5 (4, 2.2 B2, 0 ) 983 - 50,17 (5, 1 W) N2
‘i:}\ ¥S ESL/APCE Dusl pusi: 426[9381°
ey NS ESIZAPLY Doal nega: 434 (M-HI"
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[Table 21-58]
Compound ? Sal
N%. Structure Analytical Data o
o o W ORME (300 Mle. BYSO-d) 8 poa 74 - 6.5% {m 2D 0.87 -
LA o 695 G 20 409 - .35 (m 2B) 304 - 310 (s 2D .43
e A i o S 364 e, 2 W) T8 - 04 G SHGIE - 10U G 1 B,
Example !“w’% o NS ESI/ARL] Dual posi: JASIMHE
390 A ¥S BSIZAPCI Dial nega: 343[8-K1- <a
- Sarend
i
A
H b
i
o o HONMR (300 MMz, D¥SO-42 & ppm 8.73 ~ 0.53 {m 2 W) 0.8 -
W NP 087 (n T 130 - 241 (a2 EY 3.07 - .25 o 3 E 3.4
Y S A0 G EW) LS - Tl (o 4D 9.5 - 10,20 (8 1 B
W ¥S BS1/APCI Dual pusi: FTOOMHETY
E’;Z"a%'e RREA 45 ESIJAPCI Dual nega: 3T70M-HI™ Na
@
s
]
o ¢ TONMR (30D MHe, DNSO-4 & ppm 240 - S48 (8, 2 ED 2.48 -
/s%,m\ e M L08) fm, 3HY OBL21 - 228 dn, THY 48 K4, Feg 4 Wz 2D
L vl 445 (s, 2H) 5.1 (5, TH) 6.96 - 005 g, 2 W) TS - 148
Example ~u e w, 31 .78 (44, I¥1.6, 1.7 He 1 H) S.40 (64, Jo4.5 0.7
140% fene fz, T W) 9.9% - (0.05 {s 1 Na
Bl ¥ BSE/APCY Dual poesi: 428044H]
S NS ESL/APCT Dual nega: 424[¥-H1"
P
o 9 HONMR {300 MEz. DMSO-d 4 oo 9,99 - 112 (m 4 BY 154 -
] 1 - " -
A M e 180 =, 3H) 19T~ 204 (o, 2HY 240~ 2,63 (n, 7 Hy 3,16
7Y Y - 482 0, B 408 ~ .30 G LD 6.94 - 716 fm, 4 H)
Example Sy 2 .90 - 1.3 tm 1 H) Na
1-402 L A~ 4S ESI/ARCE Dual posic 421 [¥#H3°
CI\J;/;; 4§ BSIAAPCT Dust megn: #15{N-)"
o o M ONNE (600 MRz, DESG-dgt 6 npm 506 - 43 (@ 4 H) 133 -
/‘m)’\,‘/ﬂ o L83 Gm, 31) 280~ 213 (m, 2 H} .40 - 2.5 (%, 2 R 3.7
Cr vy <350 610 420 - 448 (u L) T06 - 120 dm 2 )
Example et 9 . T5E =143 G, TH) 8.0 - 10.014 (1), Na
1-403 PN S BSI/ZAPCE Dual pesi: 491 [8e8]%
g L‘o/(j/‘\ ¥S ESI/APCT Duai sega: 4A9(4-8).
o 9 'l XMR (200 ¥He, DESO~de} & ppm O.F - 2.73 {m, 2 H} 0.89 -
A AL Lo 100 fm TH) B3 - 199 m, 1 RY 45 - 2.5 (o, 7 H) 5.26
Examh o K ~ 2.58 (@, 4§ W 4.56 (s, 2 M) 6.85 - £.82 (m, 1 £} ©.0D -
xample Nty D TOS Ge, TH) T.23 - LS (o, A TA3 - 32 Lm0 B) TR g
1-404 T e SR8 e, B IDOL - 0.86 (0 OHL
‘fﬁ}\ i ¥S ESI/AFCE Duat posi: 438[H#H}".
=y o
o g 4T NMR (300 Mz, D¥SB-d O ppm 2.49 - 153 (m 2 ) 3,97
L8 om (, 3% 0By, T 350 (@ Jeif He 78 449 (5, 28
YT 5,36 (s, 2 M) 6.84 - 702 fm PH} T17 - 7.6 G 2 W 7.36
5 fdg, J=R.4. 0.6 Wz, | E) 7.97 (d¢, J=8.4, £.5 Bz, | B) 8.6%
Ex:‘gp'e L {dd, 1=0.5, 0.6 Hz, | B} 8,97 - 10,17 (s 1 B), Na
1-405 TL NS ESIZAPCT Dual pusi: 445 (4HI".
S gy US ESLAAPCE Dus) mega: 444 {4105
NN
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[Table 21-59]

Compound ; Sal
Ll%. Structure Analytical Data inomation
WONER (300 Mz, D¥30-4 3 ppm 2.43 (4, J=l.0 Hi, 3B} 246
- B52 (m IHD 8.2 - 530 tm 2R 348 (4 Jebd Hz 2 E)
440 G5, 2 BIT{s, TN 6.9 - 06 (m 2D T.i71- 146
Example (m 2 7.43 {g, J=0.2 Ws, U H) 9.96 - 35,17 (a, ¢ W),
1-406 MS ESI/APCL Dugl posi: 437 (MEl, MNa
WS ESI/APCE Dol nega: 4500N-1)" .
'H-N¥R (300 Mz, DMSO-d} & opm %42 - .48 (z, 2 W) 8.9t -
3.0 (. 1 344 (4 JeliHs 2R 446(3. 2 H 5.02 &,
TH 6.95- 6.0 (s, 2H T.ib-7.23 (5 2B T.24 {¢
Example Je4.4 Ha, | H) 7.84 (s, LMD .89 <4, <44 Bz, 1 B} 9.94 -
1-407 1012 {=, | B}, Na
NS ESI/APCT Duzl posi: 4370M4H1%
NS ESI/ARCE Dusl nega: A3GI-H]"
HORMR (600 MAe, DHSO-d ¢ mpm 2.30 (5, 3 W) 2.51 - L.42
{0, 2H) 3.32 - 5.40 (o, 2TH) 345 (d. I=L.5 Hz, 7 B) 4.50
1 LEE- 1 , £ R T.15 - T.25 {n,
Example ;1:5;!)._ B L~ .10 {s, 28 T.15- 7.25 {n, 2 M) B.55 (s .
1408 a
o o 5 RMR (504 YAz, DNSO-dd & ppm 2.16 (I, J=6.83 Hz, 2 3) 2.%6
e A " ' s, 31 240 - 2.50 Gs, TE) 208 (), Fe6.5 Hr, %) 5.43
Exemmle k/L." {nfj#le.ZK)d#f(s,EH)TG.-’IH(m,’L’!"!.3?—
arpie wvg 45 (m v H) 762 (A MelVHr ot B T8 M FLVEL L | Ny
1408 A B 10.08 (s, 1c4.5 55, ¢ B).
g “ ¥S ES1/ADCE Dyal posi: 44654411,
WS ESI/APCY Bual nega: 444 (8-5)"
o o B ONNR (200 MHz, DMSO-dg & pp= 2,17 {5, 3B} 2.45 - 2.68
/g,l’\‘{\(na tn, 2H) 3.26 - 2.36 (e, 21 3.48 - 3.55 {n. TI0 4.49 (s,
l\(& ; 2H) 4.B9 - 5.08 (. 2M) T32 - 18D {m ! H) .93 - 8.0l
Exarmol 0 (&, | W) 10,08 €5 5., 1 H).
ampe Lo MS ESI/APCE Dual posi: 4187¢sH]. N
1410 7y s ; . Na
\]’)\‘ M5 ESI/APCE Doal nega: 416[8-HY".
e
<
o g W ONNR (300 NHz, DNSG-£) & pom 605 - 0.18 {m, 2 B .36 -
048 (m, 2HH 0.73 - 0.80 (o, 1 W) L.55 - 167 (g, 2 H} 2.12
! (s, 3B) 242~ 2.56 (=, 28} 5.22 - 3.9 (m, 270 3.43 -
Example & 558 fm, *H) 4.28 - 4.35 (o, DR) 4.45 s, ZH T4 - LAY
1411 A (@, LB 7.%5 - 7.94 {n | H) 1004 (br.os., & A Ne
n 48 BSI/APCT DBua) posi: 404[M4BIL
PN G/\/ﬁ 4S ESI/APC) Dra) nega: 402[4-H}"
™ @ KR {300 NHx, NSO~ G pos 0.96 - .45 Im 4B LS5 -
i " LBE (m 31D 3.99 - 217 (a ZH) 5.47 - 263 (o 24 3.11
- { Ny - 5.53 (w, 53 471 - 4,93 @, 1 ) B.T2 - 6.86 {m, { W)
Example e T TE6 - T.E8 fm D 803 - 3.20 {n 3B 9.50 - 1031 Gm P np
1412 [ - 1. ’
™ LY ¥S ESI/SBCT Dual pesi: 422DN4E3"
' M5 ESI1/APCI Dual nega: 420[M-M1".
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[Table 21-60]

Con;\l%ound Strusture Analytical Data L
'H NER" (300 Bz, DESO~dy) & ppm 1.20 (e, 6 H) 2.15 - 2.31
(i, 2 0) 2.76 - 289 tn, 2 A) 5.35 ~ 3.52 (o, 4 B} 7.25 -
7.4% G, 2H) T4k - 7.54 (m, 2 B) 9.89 - 10.14 (m, 1 .
S ESI7APC] Tial pesi: SS1LIHH)".
Example WS ES1/2PC1 Dusl nesa: 378LI-HI' . N a
1413
o Y HYR (300, ¥Bz, DUSO-d.) & ppm 08¢ - 1.04 (w, 4 ) 2.05 -
A 2.21 (o, 1 H) 2.42°- 481 (u, 2 H) 3.20 ~-3.58.(n, 4 1) 2.61
| {s, 2 H) 7.92- 745 (p, 2 H) 7.586 771 (m, 2 B> 7.85 -
Example 7.95 {m, 1 A} 8.64.— 8,76 (o, 1 H) 10.00 - 10.25 (=, 1 K.
1414 S ESI/APCI Dual posi: 422LIFH1". Na
s
oH 0 'K NUR (300 WHz, DM3G-d) & pen 2.3% (s, 3 H) 2.47 - 2.53°
: H (me 2 B) .31~ 338 (i, 2 1) 3.76 €d, J=bt.2.Hz, 5 1) 4.58
Y (5,2 ) 5.18 (s, 2.H) 7,16 (d, J=8.5 Uz, 1 B) 7.%7 - 7.57
Example - © (n, 5 F) 7.38- 7.46 tw, 2 H) 8.20 (d, J=2.6 Ha, 1 H) 9.95 -
1415 10.10 (o, 1 H). Na
O KS ESI/BPCT Dual posit AZ8LM+E}.
@\ K$ ESI/APCT Dual neka: 424LH-H).
i
on o 'R (300 Wiz, DUSO-d,) & pem 2.51 - 2.56 (m, 2 B) .26 -
i ‘ b 2.3 (m, 2 1) 3.4% (d, J45H7&H)4‘56(<;,2H)bﬂ‘?(<;
0 TH) 6,88 -7.05(n, 3W7.23~7.5 (n, 4 1) 742 (d,
Example % T J=8.2 Uz, 2 H),
1415 L ¥3 ESI/APCT Dual mosi: 413LH+H)". Na
O . M5 ESIZAPC! Dual résa: #09LE=H).
o o H WUE. (300 Nz, DISD-d) & pon 2.22 (e, $ H) 2.43 - 249
‘ b o T, 2 HY 3.25 - .30 Ga, 2 1) 3.43 (d, Jed:d Kz, 2 B) 4.56
(s, 2 H) 5.09 (s, 20 6.84 - 6.93 (o. 2 B) 7.03 = 7.12 tu,
, i . :
Example %m}?lvﬁ? 7.32°(w, 2°0) 7.35 - T.46 (n, 2 1) 9.87 ~ 10.07 v
47 NS ESI/ARCI Dual pesii: -425LEHEL.
o - US EST/APCI Duad néga: A281H-H1-.
o o R, €300 HEz, DUBO-d;) 5 o 2.30 (s, Y 2.45 - 2.51
H {m, & H) 3.28°- 8.3%-(h, 2 1) 3.47 {d, J=4.5 Hz, 2 ) 4.49
: "1(9 (s, 21) 5.27 (s, 2 §) 8.83 (dd, J=8_5, UBHzaIHJ714-~
Example . 0 7.20 (m, 2H) 7.29-°7.55 (u, 2 B) 7.6 (dd, J=8.5, 2.4 Hz,
1418 | 1H) 8.07 - 8,14 (m: 1K) 9.96 - 10.1% (n, 1.15. Na
B U3 ESI/APCI Dual pasi: 42611,
/\@\ U3 ESI7APCI Dual mega: 424LU-H]-.
o o "N UIR. (300- ¥Hiz, DHSO-d;) & pra 2.45 < 2.50 (m, 2 ) 3.29 -
, " 3.92 (m, 2H) 3:55°(d, J4.3 1z, 2 1) 4.50 (s, 2 ) 5.33 {s,
h ’ﬁrg 2 H) 6.78 - B:92 %, 1 H) .38 - 7.5 {n, 4. H) 7.66 (dd,
Example A a g;ss 2.5 Hz, 1HY 803~ .14 (o, L H) 9.88 - 10.07 (u, 1 ..
419 m A US ESI/APCT Dua) posic 44BLNH.
; /\@-\b U3 ESI/APCY Dual nega: 4d4lU-KI-.
|
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[Table 21-61]

-323 -

Con&pg)und Siructure Analytical Data nfoeson
'H HME (300 Nz, DNSO-dg) 3 pom 0.07 - 0.16 (m, 2 1) 0.34 -
0.49 (o, 210 0.92 —€:9% twy 1 B) 1.55 - 1.70 {n, 2 ) 243
Exaroh - .87 (m, 20) 5.27 - .39 (n, 2 0} 5.63-3.80 fn, 210
*ample 4,92 - 442 (0, 2E) 448 (=, 2B} T9F - 7.82 (m, 1 H) 305_ Na
1-420 - 8.09 (w, 1 B) 10°10 (br. ., 1 B).
IS ESIZAPCI Dual posit 424LU-H1*
IS ESI/APC] Dual nesa: 422LH-3).
'H HNE. (300 WAz, DUS0-4,) & psh 2.46° =288 (m, 2 1) 3.3%
(4, 0.1 Bz, 2 ) %50 (3, J=4.4 B, 2H) 5.95 (s, 3 B)
482 (s, 2E) .73 —B.3L (n, 1 B) 7.34 ~ 7:44 (m, 2 1) T.50
Example =758 {p, | ©) 7.71 - 7.83 (n, L M) :00 - 8.11 (w. 2 F)
10,02 - 10,20 {n, 1. ‘ Na
1-421 NS ESI/APCI Dual posi: 415LN-H)".
o o 'R HUE (300 MHz, DHSO-dg) & pem 2,10 - 2.31 (o, 2 ) 3.12
ot Tt, §=6.3 Mz, 210 §.47 (d, J=4.4 Hz, 3 M) 4.59 (s, 2 1)
1 731 - 743 (m. 210 7.91 - 9.08 (m, 4 H) 8,62 - 8.73 (n, 1
Example H) 10,14 - 10225 (m; 1 H).
1429 MS ESI/APCI Dual mosic 41614+H)". Ma
i,
| ln
a o VEKUR (300, 4Rz, BUSO-d,) & roo 2.51 - £.59 (m, £ H) 3.86 -
Jlk(\l}a 333(m.?H)343kd Jed 4 Bz, 2H) 458 (s, 2 ) 5.7 (s,
J\H-é 20 7.28 - 7.3 (m, 21 7.41 - 7.50°(n, 2 H) 7.68 (d4,
Example o J=8.5,.2.7 Hz, 1H) 7:80 - 7.90 (w, T K} 8.49 - 8.54 (n, 1
T . B)-9.89 < 10.11 (o 1 H). Ma
0 M3 ESI/APC] Dual pesit 480[M+R)".
\% 5 ESI/APCI Dual nesa: 478LH-E)".
<
o "I KR (300 Efiz. DHSO~d,) © vem Z.41- 2.49 (n. 2 1) 323 -
A O .30 {m, 2 H) 3.47 (4, J44Hz2HJ456(s,2}IJ541(s.
W 28 700712 (. 1 W} 7.28 d, J=8.1 2, 2H) 7.43 14,
Example - J+8.1 Bz, 2 K3 8.04 = 8,14 Gu, I B) 8,57 8,64 W LB
4% '\Q) 9.93 - 10.15 ¢m, L H). g
| S ESI/APCE Dual riéda: ATBLE-HI.
Sy '--\
I
" "H NMR (300 Wiz DNSD-d,) & pow 2.46 - 2,50 (. 2 1) 3.33
{t, 1=7.0 Hz, 2°8) 3.54 (4, J=4.5 Bz, 2.H).8.87 (s, 3 1)
" 401 (s, 21) T27 - 7.40 (m, 2 H) 742:~-7.63 (m, I H) 7.83
Example - 8:04 (o, 3 W) .81 = 844 (n 1 H) 10,08 -10.25 (n, 1 H).
1425 VS ESI/APCT Dual posit A1Z0I+H)". Ma
'HONUR (300 W8z, DHSO-d:) & vem 348 - 2.8 (m, £ H) 3.34
(4, J=7.1 Bz, 2'H) 8.58 (d, J=4.5 Hz, 2H) 3.4 (5,3 1)
%5 s, BB 7992742 (m, 3 7.50 <7.61 (n, 1 ) 7.81
Example - 7.89 (o, 2 H) 8.21 - B.31 (my 1 H) £0.08 - 10.23 i, 1 ).
1426 1S ES1/APCI Dual posi: 41300+H3'. Ha
Dy
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[Table 21-62]
COT‘%OIU"C’ Structure Analytical Data ,i,,,o,s,:gﬁu,,
ow o U NMR (300 BHr, DNSO-4) 8 ppn 1.i% - LB (m 6 B} 150 -
N LT G, T LLTR - 1,90 (o 2H) 236 - LGS0 (9, 2D B4
: i - .48 {n, 6 8) 3.53 - 3.6% (m { HY 4.45 {5, 2 H) 1.5 -
Example g i 7.4% {m, 4 K) 8.§7 - 4092 (m, 1 &),
1-427 L.,_/\! %5 ESI/APCY Bual posi: 451{wsm’. Na
P M5 BS1/APC! Dual pogar 4461M-HY
S~ "—.0/"\ (t\
P
7 \Y:
o o 'MOKUR (30D Nz, DMSO-dg) & ppw 1LB! - 140 (g, 41D 135 -
P ™ 579 m, FH) LLOS - 1% (m, 2 243 - 2.8 (n, THY 3.5
Examcle : J’\ Ny S350 (m 5D 417 4.33 (n, [ W) 6.8) - .06 (a, 2 B}
1422 Setse o f 2.0 - 135 (o, 2 M .93 - 10,36 (m. | B Na
b e S ESI/APCI Dual posi: ASTIMREIT
L /-\u’_l;}[’ US ESL/APCY Dual pega: 435 0N-K)"
o o 'HOSHE (300 Milz, DMSO-d 4 ppm 0.85 - 137 (m 4 B) 1.4 -
i i g = 5 g . . Wy
A A el 174 (o, 3HF 1.OG - 2.0 (n, 2 H) 2.42 - .60 du, 24 2,10
E:“ ‘i’.h}}f 348 (e TH) 4.46 (s, 2H) T.28 - 1.43 (o 4 F) 9.88 -
Example v S0 10,03 {m, | . - , .
1-429 ‘*T'\} :2 ii:ﬁi:i ?M: .y ;:’;Eﬁ: He
H i L Doal nega: l ~h; -
\/“v" \\'
P u
w0 " NWR (360 ¥Ra, DMSO-d) & ppm L.0B - 140 {m, 4 #) 1,88 -
N N 179 (m, 3 107 - 212 (n, ZH) Bl {5, 3N 44 - 263
Exariol (ﬁ Y Ge, 2R 213 - 250 €&, 61D 487 - 427 (& ) E) 8.7 -
Xample pe Vg @ G085 G5, 28 6.08 - T.10 (m, 2 H) 9.88 - 10.28 (m 1 R). Wz
1-430 g rﬁ.,j,, v ESI/APCE Bug! posic 417(NH1.
i o uS ES1/ABCL D ga: 415 [N-H1,
;\k&‘ $ BS1/APCL Duel nuga: 415 [M-H
o ﬁ 'HONMR (300 XHz, DMS0-d) 6 prm 5.08 - E.19 [, SR 1,20 -
o ok £.38 (m 08 L5 - 179 (m, 3B L7 - %15 (e, 2H) D44
"J\T Ny < 2.63 (o, 4 H) 315 - 250 (n, B E) 410 - 4235 (o, L )
Example Seeig ¢ 675 - 5.8 (w, THy .00 - 45 {m IE) 083 - 1016 (B 1] gy,
1431 LA e 5. ‘
S NS BSIZAYCI Dnaj posiz 431[MHHI".
S 45 ES1/APCY Dund nega: 420 [¥-H3~
¢ YR (300 By, DNSO-dg 8 opm 00K - D21 (m, 2D 025 -
o0 AT (b T LST - 1LB3 (s 2D 98- 217 (m 2R 243
Y - 162 (o, DH) B0A - 348 e, § U AFE - 605 dm 1 DD
Example ! ¢ 5.Gl (d, j=8.0 Bz, 1) 7.76 (dt, I=8.8, 2.6 Bx, (B B19 | N,
1-432 b e . jel§ Bz, U H} 9.88 - 1B.37 @, | B}, o0
N M5 ESI/APCH Dunl pori: ¢3§OMERD.
R i ' NS ESJ/APCE Dual nege: 430 [8~H1™
a0 TE SMR (800 HHr, DN30-dg & ppm L.2% - 1.87 (., D) 2.43 -
b A .70 (5, 2H) BI% - .51 (a, 4 B 376 - 386 (=, ¥ E) 504
PNy Z508 G5 § B B8~ 6.95 G | W) T.5T- 1.7L fm i W)
Exarnple RNL §.06 - 8,15 (m, 1) 6.8 - 10,35 (3, [ B). N
1433 L‘f/j o U3 ESI/APCE Doal posi: S22[M#A3%
o
L .\M,\WD
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Corﬁg’”"d Shucture Analytical Data oL
ok 0 'HONMR (36% Wy, DHSO-d & ppa §.%% - LEE (m 8 ) L.G6 -
Lo on L5 (m, 3R LES - 249 (m 2 ED 05 - RAY (2 S 444
Example T T “g < A5T [ L E 680 - T.O0 (m ZA) O3 - 1.5 {m 2 WD
S 364 - 3117 (@, 1NN
1-434 L0 y - MHe
ME BSI/APEL Buzl posl: 420 [MeH1',
~ '\"/F
e
R e
Pog B ONMR (309 WBa, D¥SD-d0 O pem 0.98 - 126 {a, 2 M) 1,23 -
Ak e P43 (m, 2B 1G5 - 180 {m, 3 H} 198 - 2.5 (s, 2H) 2.13
;’{“T Y (s, 3 M) 045 - 287 (o 2 1) 505 - 3.50 (s 6 WY 4.7 -
Example g < 5.96 (u, [ B) 6,64 {4, J=R.1Hz, ! H) 7.8 (40, I=8.4, 2.0 Na
1435 b He, VH) 7.3% - 7.99 o 1 H) 5,86 - 1030 (e, 1 B ’
L f\li/ us BSI/APCE Dusl posl: AISTHEDS
W M3 ESI1/APCE Bunl nega: 416[¥-HI"
o o "9 ONER (300 ¥Hi, DMSO-d9 O ppm 2.43 - L8% {, 2 A} A
(g])'\(\,ou €, 1=6.9 5, 2H 5.83 (d, J=44Hx, 2D 398 {s. 5 D
: 4082 (s, THY G.89 - 7.00 (m, § Hy .26 - 154 (. D HP GG
— S © 819 (e 205 .41 - .55 Gz, ¢ ID 16,96 - 1020 &, I ).
P Ny 4§ BSI/APCE Dual pesi: 412{447}", Na
1436 ‘H’“‘
T Y\;
5
oo "HONME (300 NHz, DMSO-9) & ppa 100 - 124 (w2 B) 1.30 -
P v,lh%r_oa 152 (m.( 78 ;.53 - 1.55 (g 2 H}H)a.gs - 2,18 (u.{ 2 s]n 244
| ¥l - L6l (o, L) 316 - 356 L, §E) 4.91 ~ 5.4% Lm, | B
Exampie Sty 0 6.80 - 7.00 (3, { B) 7.95 - 811 G [ B} 6.50 - 8.67 o 1 | g
1-437 . Py Wy 9.39 - 10,2} {z, 1 H). :
(\L YT U3 BSI/APCY fuzl pesi: 4T2DNSH]".
o vy Wy
o o HONMR (300 MUz, DMSO-0Q 4 pow 0.85 - .26 (e, & W) L.49 -
L. ” 176 (m 3 W) 594 - 2000 {w, 2 HY 242 - 2.60 (u, 2 B 3.12
[ ‘i’\gﬂ - 348 (m, T 447 (s, DE) T,98- Y fu 2 H 7.29 -
Eampl g 40 e, 1 B) 58T - 10.23 e, | B}
ple H = el . ABE + :
1438 e M3 ESI/AFC] Dusi posic 4351441)% Na
L NS EST/APCI Dux) nega: 43308-R1-
Aﬂf\i;/“*“
o o H KSR (300 MHz, DMSO-d2 O ppm 0.98 - .21 {n 2 W .26 -
LB " 1045 (o 28) 36~ 182 (p, 3 H) 2.03 - 217 (m, 210 2.4
Hﬁ/\fa -~ 266 (2, TH) 3.14 - .65 (o, 6 HY 4.83 - 5.00 {m, 1 ®
Example ~r"Sg o 6.67 - 6.79 fm 10) 6.87T-7.02 @z, | M 180 - 778 (& 1 | o,
1439 L B 508 - 8.20 (n 1 W R.88 - 10.33 (| B,
] %S ESI/APET Dual posi: 404[H3E)".
H"’j
J T OXUR (360 MMz, DMSO-d0 & pps .51 - £.57 G, 2 M) L.41 -
. i o 3.50 (. 4 B) 457~ 4.7d (o, THD .98 - 734 Gu, T T.4C
Example Sa g" - TET (m 2W B L4 s | H} 828 (s, F Y 009 bs s, f
1 g B, Na
1-440 é\()\ L WS ESL/APCH Dual pesi: 4831WR)", ’
T8k W3 ESIAAPCE Dusl nega: 430IN-H3"
S
7 >
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[Table 21-64]
Co?&%ﬁund Structure Analytical Data o
f o B OSHR (200 MMz, DMSO-4¢ 4 pos 0.08 - 0.1 (m, I ) (3B -
PN aH 0.50 fm, 110 0.72- 090 (2, ¥ W) 1LBY g, %65 Wy 2 H)
] 1 ¥y TH - L2 fo, TR 536 - 593 (o 2 E 3.4 (4, =44 H
Example \,{‘ S ° 5 TH 497 (1, IeB.é Ha 2H) 488 G, 2 H TB2 (4 3RS
5481 ) £ st, | W) T.Y6 {ad, JeRh, L0 Mz, tE) B M 4, F=RuHi ) | Na
"! { } 080 - 1019 fm, 1 HY.
\w o ;!sa LZAPCT Dual posic SSOL¥HG°
WS ESIZAPCT Dual nega: (RR{V-NI
o o W ONKE (300 ¥itr, Dso-dp) o wps 0.46 - b.53 {, 2 H DTS -
L4 H 8.93 (m TH L.0B - 1.30 (i, 4 B) 1.5 -l?ﬁ(m, W 1.78
ey -!.Qﬁim.“"}i%-tl?( TE 244 - 60 o 2
Example Sy S.06 - 548 G BH) 408 - 435 (0 1 ) 6.4 - 685 (2 |y
1442 L e AN 5 8.8 - 1.0 m, 7 HE OO 59 - 18,20 w1 W,
(o 5 BSI/APLL Bual pusi: +15THHLY
g, ¥5 SSI/APCI Dal wega: 445[8-10",
o o 'HOKMR (300 MHz, TNSB-dg & ppm 0.60 - 0.73 (m Z ) £.88 -
Lo o 1.0} (5 28 185 - 0.02 {p, {H) 2.50 - %56 (m, 2 1) 3.40
. g S 250 (o, 4 H A64 (5, 2H) T.BL~ T8 L 410 812 4,
Example Syt ® JEa e, LH) 8.4 (6, Teh.a e 1D 9.84 - 1018 Gt | oy,
1-443 KI"N A .
SN 45 BSIZAPET Dual pesic <30{uHD*.
e g 4% ESI/APC) Bun) nogn: JRTIM-ED
o g iOWER (360 VHz, DMS0-dg ¢ pom 0.58 - L85 (m 2 107 -
A e on 12 . 2 WS« 175 {n, 320 107« %01 (m 2D %46
[ WO - 086 (%, TH) 315 - 348 G TH) 448 43, TH) TR -
Example S 1.3 (o § 1 9.9 - 10,24 (5, 3 B,
1.444 NN NS BS1/APCT Dual posi: 4LTDNGHY. Ne
{ B %S £51/APC] Dual mepa: 415[M-HIT
" U’”Y%‘\}
J\ﬁs
o o HONMR (300 Mifz, DMSO-d & ppm 0,07 ~ 007 (m 2 B) .37 -
N B.4% (o 1H) OB - LB (m S L35-0.72 @ 3H 1,88
adh - .03 {5 I 143~ 258 (o, TO) 308 - 3.48 (@ O W)
i " ?
Lok o 285 - 1.5 (o, | B
Example e YS ESI/ARCL Bual posi: SRU(SH. Ny
1-445 L.
C}\ S ES1/APCT Duat nega: 37B[H-HD"
. 0/"\?
e e 'HONMR (305 WKz, DMSO-dp & ppm 0051 - 0,69 (w2 W) 0,80 -
i k - v
) ok 0.86 (m TH) 0.99 - 143 (n, 4 HY 1.55 - .84 6o, 4 1) PGS
““)\,:’\g’ EENTECEE R N TS 9;1)315—35»(&.51{;
Example o O L74 -4.95 (o 18 BT - B T2 0k LD RE6 - LAT (a1 ] wp
1-446 Lo e i WP7.00 - B.OG (b b H) EG.O2 - 30,701 {u ) B
O T NS ESI/ATCI Dual posi: 444[4%)%,
NN
ou o i SHE (6D MHx, DNSG~¢)) & ppm £.86 - .99 (r, T8 1,81 ~
PP - 1;3«Bﬂaxso-lﬁsm,saalsl-zo{m.amz.-;s
e g’ S50 (s, 3B BLIG Ct, ISLTH: ZW) 10 - 420 G 3D
Example St 323 - 347 (o, 4 B 360 (L PRR 2B EE) T4 - TR s | g,
1-447 N - §E 0.89 - 10,06 G 1 H
"\iﬂ 3 4s ESIZAPLE Dun) poesi: 4357048,
e (45 BSL/APLY Dual negs: #2508-%1".
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[Table 21-65]
Cormo_und Struglure Analylical Data .
o @ ' OAMR (600 MHn. 0MSO-4) & ppm 0.87 - 10D fp, 2 H) 102 -
L A on L1 Gn 2B L2 - 622 (o 2H) 140 - 70 dm, 8B L9O
l/] ’l\g’ k1 - 208 (n, §H) 247 - L68 (n 2W) 50T - B2 {m 3D
Example SN, o 1.25 {4, J=TBHa, 2 327 - 3.43 G 4 M) B9~ 10.95
1.448 L o, 11}, ) Na
( N 1S ESLZAPED Duad pos|: 409 [MsHi%
V';\‘o’/“r/ . NS ESI/APCL Dual nega: 407[N-HD .
Pz
W o i NMR (60O WHi, DMSO~GgY & pam 104 ~ 118 tu 5 M) 127 -
LA A 1038 G 2RY LB1 - LI (m 3B 202 - 5.0 (m 2 W L4R
Exami L/\ Y S 280 (m 4 B) 334 - 2.49 fm, G} 4.R1 - 4.99 (g, | H)
ample \,\ ° 666 {d, J=2. 2 Hr, 1 H) .52 (@d J=R.% L8 Mx 1B TEE | N,
1-449 e~ o o 3225 He LB 691 - 10,28 G, 1 B).
| ‘J/\ S ESIZAPCY Doal posky 4B2(MHDY
o)‘\t ¥$ ESI/APCE Dual nega: 430[8-H1"
o4 D HONMR (600 MOz, DMSO-dg 8 ppm 0.8F - 10 (@ ¥} L.0% -
A /J\L,A on 20 fa, TH) LGSR - LW (m 3E LOT- 06 (3 ? W) LIS
YWY (s, M) %45 - 2.58 (@, 2 M) 311 - 348 lm, TH S.44 {5,
Example e 20 749~ 05 (& PH) 3T - TR0 fa 2 M) 6.88 - 10.23
1-450 . w1 1. , Na
T S BSI/APCY Dunl posi: 433 a7,
\u/&o/wv\a} S ESL/APLE Dual nega: 429 (W-@)".
J BOXMR (G608 WHr, UNSG-8) & ppe 0.87 - .83 e % UG LB -
i i g 1 n . AT - - "
i JoH LYe fe, FED L3R« AT (w1 E) 149 - 1.7 (n, 4 B) 1.74
Ny SUL86 G 2H) LS - 163 (s, 23 205 - 217 (a, 2 M)
Example Nt O 5046 - 2,56 (m, W) B09 - 521 G 3E DS - B0 (m o8 | Ny
1-451 b B 2.93 - 4,02 oo b H) B.89 - 10,87 (m 1 BN
[ j 0/[3 M3 ESIZAPC] Dual pusi: 3817M0%
g M5 ESI/APCI Doal nesa: 379(¥-HI"
o o HONMR (300 MHz, DMSO-d & ppm 1,07 (4 3s6.7 M 3} 215
/L\ A o - 2.30 (m, 2H) 0.68 - B.RB fm, 2D 300 - 3.9 fm IR
N T 335 - BoA6 (@ 2H) 474 - 481 (m, 1 © 7,19 - 7.ET im, 2
o o R 728 - .26 n, 2 W) 5.51 - 10,08 (m, ) B,
Example WS ESI/APCI Dupi posi: 36T{NeH" -
1-452 - . Ma
45 ESI/APCI Dual negm: 3551M-HI7,
o
L
]
o g 'WORER (300 Mz, METHANOL-d) & ppw .24 - L5F (5, § O
LGP e LB - LS fm 5B G50 - S62 {m 2W) 2% - 2.8 (n 1
7 ¥ ) 5.33 - 3.40 (e 2 M) 3,89 (s, 2 ) 4.88 (s, 2 W) 6.2 -
Example g 0 7.0t {@, JB) 2.02-7.08 (n, t ) %18 - .28 {n, ! 10, N
1-453 L T NS ESIZARCE Dund posi: 205 [HsK)’. a
1 M3 ESIZAPCE Dusi mega: 403[-H1°,
S NS -l
Lo
oM 'R RMR (306 ¥Hz, DNSO-d) & ppm BM - 2,09 (m, 2 R} 120 -
§ e o 2.32 (o, 2 2.40 - 2.78 (m, $ B) 2.04 - .37 (a & W) 4.82
YOy - 5.08 o VB 584 {ouin, Je6.7 Mz, | H} 6.6 - 7.0 (, 2
Example LA W 7.6 - .45 (w, 7 9.8T ~ 3027 (@, § B N 2
1-454 i e MS ESI/ARCE Dual posii 409[¥+HY
AL I NS EST/APEY Bual negar 407(N-H).
v
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Compound i : Sall
N%? Stucture _ Analytical Data o
" 'BORMR (200 MHa, DMSO-00 £ pow 1.53 - 168 (s, 2 B} L.O5 -
I\ ; _oH gl (s, TH) 20 - 2.37 (n LEY 244 ~ 2,58 (&, ¥ B) 3,35
( w Y S A34 ln, LH) 346 - 356 {m 2 L35 - 392 (s, L H)
Example g o 4.52 (3, T W .24 - .50 (a, 1 8).
1-455 N M5 ESIZAPCH Duad pasic A23{MHHF Na
LY . S ESIZAPCH Dual nega: 421 (4-§1"
Dy
St
o0 ' OSMR (300 Mz, DHSO-dy) 4 ppm 166 - 148 (e 2 L1 -
A oM 2.2 (s, 1) 247 - 2.5 (&, zmam-zsz(nsmus
Example o Y - 460w UH) 678 - ANE (o 2 E) TLZ3~ .37 (e 2 WD,
1458 T g o NS ESI/APCT Dozl pesi: 4GB{BHH}:. Na
k".& f;‘\rm NS ES{/APCT Dozl nega: 4070¥-Hi~.
!\-f"“\af*\/!j
o g ORME L300 Wile, DESO-dd S5 pm 392 - 0,08 n 4 W D44 -
: 59 (n, TH LU3 - EF1 fa, BEY 310 - 435 (m ! H) 446
N NN 3
{A“r)k‘ﬁ'\ﬁ’ ’ (s, ) 1.22- 7.5 (s 405
Example g S, e M8 ESIAAPCT Dusl pasi: 423 (430
1457 W5 ESI/SPCL Bual nega: 431 DN-H1", Na
LT N
-
o g " ORMR (BDO Bz, DNSO-dO 8 ppx LO4 - 206 (a2 E) 215 -
L oH 2.29 (= B HY 2.47 - 256 (o, 3E) 334 - 15T G §W 4TS
o l",{/\]f - 459 (e VM) 665 - 6.74 (o, 2 M) 02 - 1,00 {m, 2.
Example by O NS BSI/AFC1 Bual pusi: 359 (WiHI. Na
458 L N 4§ ESI/ZAPCY Dual nega: 38704411
. \D/L\_‘ |
oo 'R (500 ¥Hx, DUSO-d @ mpm .10 - 223 (n I W) 2.25 -
p o~ ol 2.37 (s 1H) 248 -2.11 (2R asa-aqs(a,.ma.n
Y - 461 (o 4 H) 4.89 - 5.00 f2, | MY 700 (4. JsB.7 Hp 1B
Example e O E .63 (4 1e8.7 Hz, 2B, Wa
1458 L N o M3 EST/ARCE Dual posi: $43 (NN’
[ . ~HF"
Q\DA j uS ESIZAPCT Dual nagat 441 [N-HE"
o 9 T NMR (300 ¥H:, DMSO-d & ppm 2.06 - 2,20 (m, 2 HY 2.20 -
o 2,85 {n, 3HN LAD - .70 Gn 3R 2,83 - 3.5 (m, 5 W) 483
(‘*" Y'Y S48 G 1B BT - B.B5 G L) 6,85 - £.5% (s t )
Exanipte o 5984 - 102 G 1 H L2 - .35 {a, 1 B}, MNa
1-460 i o~ s ESI/APCI Duai mosi: 400 (MM,
1 ’%/") A5 ESI/APCE Dual negar 407 [N-8I"
TN e g
o o i NME 300 ¥H:, DMSO-d) 9 ppe 2042 - 2,43 {o. 20D 319 -
I Y 2,87 (o, 2 343 44, =04 Hr 2R 447 (5, 2BD 5(
g PB) 04~ 104 (2 408 - 107 @ 2B 741 - 15
- o €, VM) 57 - 7.86 fo, 3 M) 187 - .96 &s, 1 WD B :3
E:ngﬁ'e { i 8042 (e 1 A.81 - 10,09 G LB Ha
T S S ES1/4PC] Dual posi: 452(MN]°, 4741M#Na3"
\\‘/’\:”“\r‘ 5 MS ESIAAPLY Dusi nega: 450718-8)".
Ny
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Cor&pociund Structure Analytical Data ] ;nfoﬁféﬁon
@ p ty SHR (300 VE2, DMSG-d) & ppn 200 (s, A W) 2.2 - 2.3
A Ao {2, 3W 245 - 2,84 (o W) 3T - 0.8 G 1H) B4 4
| TR Teg 4 Mz, 2 B) 4.40 {5, 2 5.88 &5, 200 5.90 fs, § 1
Evample g O T.00 - 10 fm PRY BT RS {n 2EY 9.80 - 1800 (m, i
1462 L~I¢‘ . - . " Na
b B M3 ES174P01 Dual paxic 429(MsHI'
=Ty J XS ESI/MBCL Duzl peza: 22708-817.
Rz
i
on o ‘6 RYR (330 ¥S:, DM30-d) 6 ppe 2.41 - 2.48 {e, 20 5.26 -
Ao A o 3,28 {5, LW 5.46 {4 J=1.3 Hx. 2RV 408 {5, 20 449 (5,
N 2 55T (s. 2H) TOE - .18 (. 3 W) T8 - 3% (n, 3D
Example Sypny G .52~ T.RE fm 1B} 77~ 18T (. | B) 6.98 - IR 15 [m !
1.453 i\ ?J Na
\]:\3 FEN U5 BSIZAPE] Dual pexi: $65[MHHY’.
»Av’\r«-‘ ¥ w5 BESIAPCT Dual nega: 363(M-H)".
P
o g HOKUR (300 ¥Hz, DNSO-d) & ppe 0,86 - 1.20 do. 4 D) 1.45 -
i 113 fa 3D 1.97 - 218 (n, 2 W) 2.43 - 2.3 92343
AOH
e Y 848 (0, 18 4,57 (s, 210 590 - 1.5¢ (o ) 1,50 -
Example L’*p_;"“*h T.97 (m ! HY S48 - S8 (m t B S Sﬁ - i ( 1 H. _
1-484 b M5 ESIZAPCE Dual posi: 453[MsH}Y, Na
L\_/'\ . NS ES1/APC! Dual nega: 454[M-N1.
(3} 7w

Example 1-465

N-{[1-(4-Biphenylylmethyl)-6~(chloromethyl)-4-hydroxy-6-(hydroxymethyl)-2-0x0-1,2,5,6-

tetrahydro-3-pyridinyljcarbonyl } glycine

[0540] [Formula 205]
OH O

The compound (1.70 g) obtained in Example 1-2(1) was used and treated by the

same technique as in Example 1-1(4) to give the titled compound as a pale brown amorphous

mass (363 mg).

'H NMR (300 MHz, DMSO-d¢) & ppm 2.61 - 3.08 (m, 2 H) 3.45 - 3.66 (m, 2 H) 3.70 - 3.93

(m, 2 H) 3.96 - 4.10 (m, 2 H) 4.69 - 4.90 (m, 2 H) 5.46 (br. s., 1 H) 7.28 - 7.51 (m, 5 H) 7.54

~7.70 (m, 4 H) 9.89 - 10.31 (m, 1 H) 12.73 - 13.04 (m, 1 H).

MS ESI/APCI Dual posi: 459[M+H]".
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Example 1-466
N-{[1-(3-Chloro-4-hydroxybenzyl)-4-hydroxy-2-oxo-1,2,5,6-tetrahydro-3-
pyridinyl]carbonyl} glycine disodium

[0541] [Formula 206]

OH © N
Aoy OH
o' O 2na
s C
| Z~OH

(1) Synthesis of 2-methyl-2-propanyl N-[(1-{3-chloro-4-{(3,5-dimethyl-1,2-0xazol-4-
yDmethoxy]benzyl}-4-hydroxy-2-ox0-1,2,5,6-tetrahydro-3-pyridinyl)carbonyl]glycinate

[0542] [Formula 207]
OH O

LI

NSO
Tl
‘O S0
=N

Instead of the compound obtained in Reference Example A-1, the compound
{1.36 g) obtained in Reference Example A-301 was used and treated by the same techniques
as in Example 1-1(1) to (3) to give 2-methyl-2-propanyl N-[(1-{3-chloro-4-[(3,5-dimethyl-
1,2-oxazol-4-yl)methoxy]benzyl}-4-hydroxy-2-oxo-1,2,5,6-tetrahydro-3-
pyridinyl)carbonyl]glycinate as a pale yellow gum (1.07 g).
'H NMR (300 MHz, CHLOROFORM-d) § ppm 1.49 (s, 9 H) 2.32 (s, 3 H) 2.41 (s, 3 H) 2.51
-2.66(m,2H)3.27-339 (m,2H)4.01-406(m,2H)4.54(s,2H)4.84 - 4.88 (m, 2 H)
6.90-6.97 (im, 1 H) 7.16 (dd, J=8.4,2.2 Hz, 1 H) 7.29 - 7.34 (m, 1 H) 10.13 - 10.51 (m, 1 H).
MS ESVAPCI Dual posi: 520[M+H]", 542[M+Na]".
MS ESIVAPCI Dual nega: 518[M-H]".
(2) Synthesis of the titled compound

The compound (1.07 g} obtained in step (1) above was used and treated by the same
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techniques as in Example 1-1(4) and Example 1-3(3) to give the titled compound as a
coloriess solid (454 mg).

"H NMR (300 MHz, DMSO-dg) & ppm 2.12 - 2.22 (m, 2 H) 3.02 - 3.10 (m, 2 H) 3.46 (d,
J=42 Hz,2 H)4.37 (s,2 H) 6.85 (d, J=8.4 Hz, | H) 6.96 (dd, J=8.4, 2.0 Hz, 1 H) 7.12 (d,
J=2.0 Hz, 1 H) 10.04 - 10.16 (m, 1 H).

MS ESIVAPCI Dual posi: 355[M-+H]*.

MS ESI/APCI Dual nega: 353[M-HJ.

Example 1-467
N-({1-[4-(4,4-difiuoro-1-cyclohexen-1-yl)benzyl]-4-hydroxy-2-0xo0-1,2,5,6-tetrahydro-3-

pyridinyl }carbonyl)glycine sodium salt

[0543] [Formula 208]
OH

. _ONa
LY

O

N0

(1) Synthesis of 2-methyl-2-propanyl N-({1-[4-(4,4-difluoro-1-hydroxycyclohexyl)benzyl]-4-
hydroxy-2-oxo0-1,2,5,6-tetrahydro-3-pyridinyl }carbonyl)glycinate

[0544] [Formula 209]
OH O

SO YK

“NTTO

F
Instead of the compound obtained in Reference Example A-1, the compound

{583 mg) obtained in Reference Example B-18 was used and treated by the same techniques
as in Examples 1-1(1) to (3) to give 2-methyl-2-propanyl N-({1-[4-(4,4-difluoro-1-

hydroxycyclohexyl)benzyl]-4-hydroxy-2-0x0-1,2,5,6-tetrahydro-3-
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pyridinyl }carbonyl)glycinate as a colorless solid (226 mg).
"H NMR (300 MHz, CHLOROFORM-d) & ppm 1.49 (s, 9 H) 1.82 - 1.94 (m, 2 H) 2.07 - 2.42
(m, 6 H) 2.62 (s, 2 H) 3.30 - 3.39 (m, 2 H) 4.01 - 4.06 (m, 2 H) 4.61 (s, 2 H) 7.25 - 7.30 (mm,
2H)7.43 -7.50 (m, 2 H).
MS ESVAPCI Dual posi: 517[M+Na]'.
MS ESI/APCI Dual nega: 493[M-HT, 529[M+Cl]".
(2) Synthesis of the titled compound

The compound (226 mg) obtained in step (1) above was used and treated by the
same techniques as in Example 1-1(4) and Example 1-3(3) to give the titled compound as a
colorless solid (129 mg).
'H NMR (300 Mlz, DMSO-ds) § ppm 2.04 - 2.30 (m, 4 H) 2.59 - 2.80 (m, 4 1) 3.24 - 3.32
(m, 2 H) 3.47 (d, J=4.4 Hz, 2 H) 4.55 (5, 2 H) 5.95 - 6.04 (m, 1 H) 7.25 (d, J=8.3 Hz, 2 H)
7.41 (d, J=8.3 Hz, 2 H).
MS ESI/APCI Dual posi: 421[M+H]".
MS ESI/APCI Dual nega: 419[M-H]".
Example 1-468
N-({1-]4-(Cyclopropylmethoxy)-3-methylbenzyl}-4-hydroxy-2-0x0-1,2,5,6-tetrahydro-3-
pyridinyl}carbonyl)glycine sodium salt |
[0545] .[Formula 210]

QH)CJJ\

. - ONa
TN
TNy

(1) Synthesis of ethyl N-({1-[4-(cyclopropylmethoxy)-3-methylbenzyl]-4-hydroxy-2-oxo-
1,2,5,6-tetrahydro-3-pyridinyl }carbonyl)glycinate
[0546]
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[Formula 211]
OH O

N | ﬁ/\gﬁ)\v/
N” "0
.

Instead of the compound obtained in Reference Example A-1 and glycine tert-butyl
hydrochloride, the compound (2.10 g) obtained in Reference Example A-302 and glycine
ethyl hydrochloride (956 mg) were respectively used and treated by the same techniques as in
Example 1-1(1) to (3) to give ethyl N-({1-[4-(cyclopropylmethoxy)-3-methylbenzyl]-4-
hydroxy-2-oxo-1,2,5,6-tetrahydro-3-pyridinyl }carbonyl)glycinate as a yellow oil (2.01 g).

"H NMR (300 MHz, CHLOROFORM-d) & ppm 0.29 - 0.40 (m, 2 H) 0.54 - 0.68 (m, 2 H)
1.19-137(m, 411 2.16 - 2.26 (m, 3 H) 2.44 - 2.64 (m, 2 H) 3.23 - 3.35 (m, 2 H) 3.75 - 3.85
(m, 2 H}4.05-4.17 (m, 2 H) 4.24 (q, J=7.1 Hz, 2 H) 4.47 - 4.54 (m, 2 H) 6.67 - 6.79 (m,

1 H)6.98 - 7.08 (m, 2 H) 10.11 - 10.60 (m, 1 ).

MS ESI/APCI Dual posi: 417[M+H]".

(2) Synthesis of the titled compound

To a solution in ethanol (37.8 mL) of the compound (1.97 g) obtained in step (1)
above, 0.5 mol/L. sodium hydroxide in aqueous solution (18.9 mL) was added under cooling
with ice and the mixture was brought to room temperature at which it was stirred for 15
minutes. After the reaction mixture was concentrated under reduced pressure, the resulting
residue was purified by DIAION (registered trademark) HP20 column chromatography (with
elution by methanol). The eluted fraction was concentrated under reduced pressure and to a
solution of the resulting compound in water (2 mL), acetone (100 mL) was added and the
" mixture was stirred at room temperature for an hour. The precipitate was recovered by
filtration to give the titled compound as a colorless solid (1.60 g).

"H NMR (300 MHz, DMSO-dg) 8 ppm 0.25 - 0.38 (m, 2 H) 0.47 - 0.61 (m, 2 H) 1.11 - 1.28
(m, LH}2.13 (5,3 H) 2.34-2.50 (m, 2 H) 3.15-3.29 (m, 2 H) 3.51 (d, J=4.5 Hz, 2 H) 3.73 -
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3.86 (m,2 H) 4.44 (s, 2 H) 6.84 (d, J=9.0 Hz, I H) 7.00 - 7.06 (i, 2 H) 10.12 (br. s., 1 H).
MS ESI/APCI Dual posi: 389[M+H]'.

MS ESIYAPCI Dual nega: 387[M-H]".

Example 2-1
N-({4-Hydroxy-1-[(4’-methylbiphenyl-4-yl)methyl]-2-0x0-1,2,5,6-tetrahydropyridin-3-
yl}carbonyl)glycine

[0547] [Formula 212]
CH ©

L)\I)k H/\FOH

‘NS ©

(1) Synthesis of tert-butyl N-{{4-hydroxy-1-(4-iodobenzyl)-2-0x0-1,2,5,6-tetrahydropyridin-

3-yl]carbonyl} glycinate

[0548] [Formula 213]
OH O

. 0

As}

Instead of the compound obtained in Reference Example A-1, the compound

(6.50 g) obtained in Reference Example A-4 was used and treated by the same techniques as
in Example 1-1(1) to (3) to give tert-butyl N-{[4-hydroxy-1-(4-iodobenzyl)-2-0x0-1,2,5,6-
tetrahydropyridin-3-yl]carbonyl } glycinate as a colorless solid (7.01 g).
'H NMR (300 MHz, CHLOROFORM-d) & ppm 1.48 (s, 9 H) 2.49 - 2.65 (m, 2 H) 3.24 - 3.42
(m,2 H)3.97-4.08 (m, 2 H) 4.56 (s,2 H) 6.98 - 7.08 (m, 2 H) 7.57 - 7.75 (m, 2 H) 10.13 -
10.51 (m, 1 H).
MS ESIVAPCI Dual posi: 487[M+H]'".
MS ESIVAPCI Dual nega: 485[M-HJ".
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(2) Synthesis of tert-butyl N-({4-hydroxy-1-[(4’-methylbiphenyi-4-yl)methyl]-2-0x0-1,2,5,6-

tetrahydropyridin-3-yl} carbonyl)glycinate

[0549] [Formula 214]

SERE

N0

A mixture of the compound (300 mg) obtained in step (1) above, 4-

methylphenylboronic acid (168 mg), palladium(Il) acetate (6.93 mg), tri(2-
methylphenyl)phosphine (18.8 mg), tripotassium phosphate (393 mg), ethanol (8.00 mL) and
toluene (4.00 mL) was stirred at 90°C for an hour.  After cooling the reaction mixture to
room temperature, a saturated aqueous solution of ammonium chloride was added and the
resulting mixture was concentrated under reduced pressure. Water was added and three
extractions were conducted with chioroform. The combined organic layers were passed
through a phase separator and thereafier concentrated under reduced pressure. The resulting
residue was purified by silica gel coluﬁn chromatography (n-hexane:ethyl acetate = 100:0-
50:50, then chloroform:methanol = 100:0-90:10) to give tert-butyl N-({4-hydroxy-1-[(4’-
methylbiphenyl-4-yl)methyl]-2-ox0-1,2,5,6-tetrahydropyridin-3-yl } carbonyl)glycinate as a
pale yellow solid (485 mg).
"H NMR (600 MHz, CHLOROFORM-d) 8 ppm 1.49 (s, 9 H) 2.39 (s, 3 H) 2.53 - 2.65 (mn,
2H)3.37 (m, 2 H) 4.00 - 4.08 (m, 2 H) 4.66 (s, 2 H) 7.25 (d, J=7.8 Hz, 2 H) 7.32 (d,
J=7.8 Hz, 2 H) 7.44 - 7.50 (m, 2 H) 7.51 - 7.58 (m, 2 H) 10.22 - 10.49 (m, 1 H).
MS ESIAPCI Dual posi: 473{M+Na]".
(3) Synthesis of the titled compound

The compound (147 mg) obtained in step (2) above was used and treated by the
same technique as in Example 1-1(4) to give the titled compound as a colorless solid

(111 mg).
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"H NMR (600 MHz, DMSO-dg) 5 ppm 2.33 (s, 3 H) 2.46 - 2.72 (m, 2 H) 3.36 - 3.46 (m, 2 H)
3.98 - 4.07 (m, 2 H) 4.57 - 4.67 (m, 2 H) 7.23 - 7.29 (m, 2 H) 7.32 - 7.40 (m, 2 H) 7.50 - 7.57
(m, 2 H) 7.58 - 7.65 (m, 2 H) 10.01 - 10.25 (m, 1 H).

MS ESI/APCI Dual posi: 395[M+1]", 417[M+Na]".

MS ESIVAPCI Dual nega: 393[M-1}.

Example 2-2
N-({4-Hydroxy-1-[4-(3-methoxy-4-pyridinyl)benzyl]-2-0x0-1,2,5,6-tetrahydro-3-

pyridinyl} carbonyl)glycine sodium salt

[0550] [Formula 215]

(1) Synthesis of 2-methyl-2-propanyl N-({4-hydroxy-1-[4-(3-methoxy-4-pyridinyl)benzyl]-2-
ox0-1,2,5,6-tetrahydro-3-pyridinyl} carbonyi)glycinate
[0551} [Formula 216}

OH O

A mixture of the compound (1.50 g) obtained in Example 2-1(1), 3-methoxy-4-
pyridineboronic acid pinacol ester (870 mg), [1,1°-
bis(diphenylphosphino)ferrocene]palladium(iI) dichloride dichioromethane complex (1:1)
(126 mg), 2 mol/L sodium carbonate in aqueous solution (3.4 mL) and N,N-
dimethylformamide (12.3 mL) was stirred at 120°C for 20 minutes under irradiation with
microwaves. After cooling the reaction mixture to room temperature, a saturated aqueous

solution of sodium hydrogencarbonate and ethyl acetate were added and the precipitate was
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recovered by filtration through Celite (registered trademark). Extraction was conducted
with ethyl acetate and the combined organic layers were concentrated under reduced
pressure. The resulting residue was purified by silica gel column chromatography (n-
hexane:ethyl acetate = 20:80-0:100, then chioroform:methanol = 100:0-80:20) to give 2-
methyl-2-propanyl N-({4-hydroxy-1-[4-(3-methoxy-4-pyridinyl)benzyl]-2-ox0-1,2,5,6-
tetrahydro-3-pyridinyl }carbonyl)glycinate as a yellow amorphous mass (1.24 g).
'H NMR (300 MHz, CHLOROFORM-d) § ppm 1.49 (s, 9 H) 2.52 - 2.69 (m, 2 H) 3.32 - 3.45
(m, 2 H)3.92(s,3 H)4.00-4.07 (m, 2 H)4.67 (5,2 H) 7.22 - 7.26 (m, 2 H) 7.32 - 7.38 (m,
2H)7.50-7.60 (m, 2 H) 8.28 - 8.35 (m, | H) 10.18 - 10.50 (m, 1 H).
MS ESI/APCI Dual posi: 468[M+H] .
(2) Synthesis of the titled compound

The compound (1.24 g) obtained in step (1) above was used and treated by the same
techniques as in Example 1-2(2) and Example 1-3(3) to give the titled compound as a
colorless solid (730 mg).
'H NMR (300 MHz, DMSO-ds) § ppm 2.46 - 2.61 (m, 2 H) 3.35 (t, 7=7.1 Hz, 2 H} 3.56 (d,
J=4.5Hz,2 H)3.89 (s,3 H) 4.61 (s, 2 H) 7.29 - 7.44 (m, 3 H) 7.50 - 7.60 (m, 2 H) 8.22 -
8.33 (m, 1 H) 8.45 (s, 1 H) 10.08 - 10.21 (m, 1 H).
MS ESI/APCI Dual posi: 412[M+H]".
Example 2-3
N-({4-Hydroxy-1-[4-(2-methoxy-3-pyridinyl)benzyl]-2-0x0-1,2,5,6-tetrahydro-3-
pyridinyi}carbonyl) glycine sodium salt

[0552] [Formula 217]
OH O

NS ©

(1) Synthesis of 2-methyl-2-propanyl N-({4-hydroxy-1-{4-(2-methoxy-3-pyridinyl)benzyl]-2-
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oxo-1,2,5,6-tetrahydro-3-pyridinyl } carbonyl)glycinate
[0553] [Formula 218]

OH O |
SN N
CLEYK

N0
N o
N ‘['\N
#

A mixture of the compound (1.00 g) obtained in Example 2-1(1), 2-
methoxypyridine-3-boronic acid (426 mg), palladium(ll) acetate (25.0 mg), tripotassium
phosphate (987 mg) and ethylene glycol {12 mL) was stirred in a sealed tube at 80°C for 4
hours.  After cooling the reaction mixture to room temperature, water and ethyl acctaté were
added and the precipitate was recovered by filtration through Celite (registered trademark).
Extraction was conducted with ethyl acetate and the combined organic layers were
concentrated under reduced pressure. The resulting residue was purified by silica gel

- column chromatography (n-hexane:ethy! acetate = 100:0-20:80) to give 2-methyl-2-propanyl
N-({4-hydroxy-1-[4-(2-methoxy-3-pyridinyl)benzyl}-2-ox0-1,2,5,6-tetrahydro-3-
pyridinyl}carbonyl)glycinate as a yellow oil (1.10 g).

'H NMR (300 MHz, CHLOROFORM-d) 8 ppm 1.49 (s, 9 H) 2.52 - 2.68 (m, 2 H) 3.33 - 3.42
{m, 2 H)3.97 (s, 3 H) 4.00 - 4.08 (m, 2 H) 4.66 (s, 2 H) 6.93 - 7.01 (m, 1 H) 7.29 - 7.36 (m,
2H)7.46-7.65(m, 3 H) 8.09 - 8.21 (m, 1 H) 10.15 - 10.53 (m, 1 H).

MS ESVAPCI Dual posi: 490[M+Na]".

MS ESI/APCI Dual nega: 466[M-H]".

(2) Synthesis of the titled compound

The compound (1.10 g) obtained in step (1) above was used and treated by the same
techniques as in Example 1-2(2) and Example 1-3(3) to give the titled compound as a
colorless solid (461 mg).

"H NMR (300 MHz, DMSO-dg) 5 ppm 2.41 - 2,61 (m, 2 H) 3.40 - 3.49 (m, 2 H) 3.87 (s, 3 H)
4.60(s,2H)7.05-712(m, 1 H) 7.29 - 739 (m, 2 H) 7.48 - 7.57 (m, 2 H) 7.70 - 7.77 (m,



- 339 -

1 H)8.13-8.20 (im, 1 H).

MS ESI/APCI Dual posi: 412[M-+H]".

MS ESI/APCI Dual nega: 410[M-H]".

Example 2-4
N-({4-Hydroxy-1-[4-(6-methyl-3-pyridinyl)benzyl]-2-ox0-1,2,5,6-tetrahydro-3-
pyridinyl}carbonyl)glycine sodium salt

[0554] [Formula 219]

OH © ,
NSo ©

(1) Synthesis of 2-methyl-2-propanyl N-({4-hydroxy-1-[4-(6-methyl-3-pyridinyl)benzyl]-2-
oxo-1,2,5,6-tetrahydro-3-pyridinyl } carbonyl)glycinate

[0555] [Formula 220]
OH ©

N0

A mixture of the compound (1.00 g) obtained in Example 2-1(1), 2-picoline-5-
boronic acid pinacol ester (541 mg), tetrakis(triphenylphosphine)paliadium(0Q) (238 mg),
potassium carbonate (569 mg), toluene (10 mL), ethanol (2 mL) and water (2 mL) was stirred
at 80°C for 4 hours. After cooling the reaction mixture to room temperature, the precipitate
was removed by passage through Celite (registered trademark) and the filtrate was
concentrated under reduced pressure. The resulting residue was purified by silica gel
column chromatography (n-hexane:ethyl acetate = 100:0-30:70) to give 2-methyl-2-propanyl
N-({4-hydroxy-1-[4-(6-methyl-3-pyridinyl)benzyl]-2-oxo0-1,2,5,6-tetrahydro-3-
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pyridinyl }carbonyl)glycinate (560 mg).
"H NMR (300 MHz, CHLOROFORM-d) & ppm 1.49 (s, 9 H) 2.51 - 2.69 (m, 5 H) 3.31 - 3.44
(m, 2 I1) 4.00 - 4.07 (m, 2 H) 4.67 (s,2 H) 7.17 - 7.26 (m, 1 H) 7.37 (d,J=8.2 Hz,2 H) 7.48 -
7.59(m,2H)7.72-7.81 (m, 1 H) 8.67 - §.77 (m, 1 H) 10.15 - 10.53 (m, 1 H).
MS ESI/APCI Dual posi: 452[M-+H]", 474[M+H]".
MS ESTVAPCI Dual nega: 450[M-H]".
(2) Synthesis of the titled compound

The compound (560 mg) obtained in step (1) above was used and treated by the
same techniques as in Example 1-2(2) and Example 1-3(3) to give the titled compound as a
colorless solid (254 mg).
"H NMR. (300 MHz, DMSO-dg) & ppm 2.36 - 2.55 (m1, 5 H) 3.21 - 3.34 (m, 2 H) 3.50 (d,
J=4.5Hz,2H)4.60 (s,2 H) 7.26 - 7.45 (m, 3 H) 7.59 - 7.71 (m, 2 H) 7.89 - 7.99 (m, 1 H)
8.73 (d, J=2.0 Hz, 1 H) 10.01 - 10.22 (m, 1 H).
MS ESI/APCI Dual posi: 396[M-+H]".
MS ESI/APCI Dual nega: 394[M-HT".
Example 2-5
N-({4-Hydroxy-1-[4-(5-methyl-2-pyridinyDbenzyl]-2-ox0-1,2,5,6-tetrahydro-3-
pyridinyl}carbonyl)glycine sodium salt
[0556] [Formuta 221}

OH © |
L H §
N° 0

s

(1) Synthesis of 2-methyl-2-propanyl N-({4-hydroxy-1-[4-(5-methyl-2-pyridinyl)benzyl]-2-
0x0-1,2,5,6-tetrahydro-3-pyridinyl}carbonyl)glycinate

[0557]



[Formula 222]
OH O

LN

N0

A mixture of the compound (2.00 g) obtained in Example 2-1(1), 5-methylpyridine-
2-boronic acid N-phenyldiethanolamine ester (2.32 g), potassium carbonate (1.14 g),
copper(I) iodide (313 mg), tri(2-methylphenyl)phosphine (250 mg), palladium(Il) acetate
(46 mg) and tetrahydrofuran (28.8 mL) was stirred at 95°C for 4 hours.  After cooling the
reaction mixture to room temperature, ethyl acetate was added and the precipitate was
removed by passage through Celite (registered trademark). The filtrate was concentrated
under reduced pressure and the resulting residue was purified by silica gel column
chromatography (n-hexane:ethyl acetate = 80:20-0:100) to give 2-methyl-2-propanyl N-({4-
hydroxy-1-[4-(5-methyl-2-pyridinyl)benzyl]-2-0x0-1,2,5,6-tetrahydro-3-
pyridinyl}carbonyl)glycinate as a colorless amorphous mass (1.00 g).

"HNMR (300 MHz, CHL.OROFORM-d) 8 ppm 1.49 (s, 9 H) 2.37 (s, 3 H) 2.47 - 2.68 (m,
2H)3.25-3.40 (m, 2 H) 4.00 - 4.07 (m, 2 H) 4.67 (5,2 H) 7.31 - 742 (m,2 H) 7.52 - 7.66
(m, 2 H) 7.87 - 7.99 tm, 2 H) 8.45-8.59 (m, 1 H) 10.14 - 10.53 (m, 1 H).

MS ESI/APCI Dual posi: 452[M+H]".

(2) Synthesis of the titled compound

The compound (1.00 g) obtained in step (1} above was used and treated by the same
techniques as in Example 1-2(2) and Example 1-3(3) to give the titled compound as a
colorless solid (505 mg).

"H NMR (600 MHz, DMSO-dg) 8 ppm 2.29 (s, 3 H) 2.43 - 2.59 (m, 2 H) 3.22 - 3.56 (m, 4 H)
458 (s,2H)7.28-7.39(m,2H)7.60-7.69 (m, 1 H)7.75-7.85 (m, 1| H) 7.94 - 8.04 (m,
2H)8.45 (s, 1 H)9.87-10.31 (m, 1 H).

MS ESI/APCI Dual posi: 396[M-+H]".
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[0558] In the following Examples 2-6 to 2-54, the compound obtained in Reference
Examples A-4, A-5, A-303, A-304 or A-305 was used as the starting material which, together
with a commercial grade of the corresponding boronic acids or boronic acid esters, was
treated by the methods described in Example 2-1(1) and (2) or in step (1) of each of
Examples 2-2 to 2-5 or modifications thereof, and the compounds thus obtained were further
treated by the method described in Example 1-1(4), 1-2(2) or 1-3(3) or modifications thereof
to synthesize the intended compounds. The structures of the synthesized compounds and
their NMR and MS data are shown in Tables 22-1 to 22-8. The numerals cited in the
column “Example” of each table indicate which of the above-noted Examples 2-1 to 2-5 was
repeated or modified to synthesize the compound of interest.

[0559]
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C““R,?“"d Struciure Analyiical Data fnion |Example
'H HER (300 WHz, ‘DHSO-ds) &pem 2.54 - 2,97 (n, 2 W} 3.38 {t,
J=7.] Hz, 2 H) 3.8B (&, 3 1) 4.00 (4, J56Hz,2u)453
(s, 2 W) 7.27 {d, J=8.1 Hz, 2 W) 7.53 (d, J=2.1 Wz, 2 3
Example 7.93.(s, 1 H) 8.t1 ¢, 1 K) 10, 117 (br. &.,. L #).
28 HS-ES1/APCI Duzl posi: 385[U+H)', 407l 2=1
s ESIH.PBI Bual nega: 38I[N-HI™.
"H KR (300 Yz, DHSO-di) &Ppm 2.65 - 2.76 (n, 2 H} 3.35 -
5,53 (n, 2 H) 3.9% - 410 (a; 2 H) 4.80 - £&95 (a, 2 ) 740,
-7.56 (x, 2H) 7.78 = 7.87 (u, 2 H) .88 -'7.87 (i, 1 H)
Example .58 - 2.89 (a, 1 K) 8.756 - 8.83 (n, 1K) 2,08 - 8.18 (n, 1
27 H) 8.84 - 1031 {n, 1 H). HCllz-1
U5 ES1/ABC] Tudl posic 382IN¥H].
WS ESI/APCE Dual mega: 380(M-H]™:
"W KUR (300 ¥Hz,.CHLOROFORN-2] &¥sn 2.54.~ 2.88 (a, 2 H)
3.37 (t, J=F71 Kz, 2 R) .18 - 4.24 {n, 2 H) 4.59.~ 4.6% (u,
z H 7.29 - 7.87 (m.:(:H)?u-'mu (3, 2 H) 8.52 - 8.57
(n, 1H) 8.85 - 870 (e, 1 W) 10418 - 16.47 (. ¢ H).
Exg’g”'e NS, ESI/4PC] Dual pesi: S7ELH+IO"S 3940EAGET". 2-1
V3. ES1/ARCI Dital negat 370[(H-HI":
'H NER (600 Bz, DHSO-di) Abeam 1.20 - .28 (v, B K) 2.47 -
2.93 (m, 2 K) 2.30 -~ £.01 (n; 1 H) 3.37 - 3.47 (a, 2 H). 4.00
- 408 (n, TH) 457 - 4,80 {m, 2(“)?19-‘?2?(m1ﬂ)
7,31 - 750 (n, & KL 7.58 = 7.87 (n, 2 H) 10.02 - 10:27 (n
Exg";ple 1) 12,79 - 32.90 (m. PR, ’ 2-1
3 ¥S _FSI/&PCI Duad posi: 423IN+H1" 445[M+Na]
WS ESL7APCT Dual wezas 421TH-HI ™.
't H¥R (800.MHz, -DH30-d5) Sppm 2.85 - 2.74 (n, 2 H) 3.30 -
3.49 (s, T H) 4.00 - 410 (r, 2 W) 4.58 = 4.7F (n., 2 H} 235
- .43 Iny 3 KT 7.4 = 7.5 (m, 2 H) 7.88 - 7.4 (n, 4 H)
Examole 7.5 (s, 4. ) 8:88 - 10.33 (n, { H).
mp S ESIFAPC] Dual pozit 457[E¢+H] 4ra{E]" 2-=1
210 S ESI/APCI Dual hegh: 455[H-H],
WOWHR (300 VHz; CHLOROFORM-4) S.pn.2:54 - 2,89 (= 2 H)
1.337= 344 tn, 2 H) 4.15 - 4,20 (n, 2 H) 4.81 - 4.68 (n, 3
§) 7.20 - 7.44 (4, 4 HY 7.45 - 7.57 (d, 4 W) 10.15 - 10.45
(my 1 H).
Exza_Tfie #3 ESI/APCI Dual posi: 415[LHH] 4374 Hal’. z2-1
[ ES1/ARG] Duai negat 4],3[?1 H]™.
o o % HNE {300 UMz, DMSO-de) Spen 2.48 - 2.76 {u, 2 H) 3.30 -
; -~ 351’n,2H)374-383(n.3H)399~4DB(m.ZH)453
A g - 4.69 (m, 2 H) 6:85 - 7.97 (n, 2 H)' 7:20 = 7.40 (n. 2 H)
Example 7.52 - 7B (n, 4 K} 10,00 - §9.28 (n, 1 H) 12.5¢ - 13.06,
9 12[3 {n, 1 H). 2-1
US ESI/AECE Duad posi: 411[u+H]*, 433fl+Hal'.
VS ESI/APCE Dual negat 408[M-HI.
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@r&pg”"d Structure Analytical Data o | Example
oH o Y NKR {500 MRz, DUSO-ds) Gppm 247 - 2,74 {n, 2 H) 3.38 -
™ 345 (=, 2 #) 3.99 {5, 3 K) 4.00 - 4,08 (n, 2 H) 4.59 - 4.05
LI {, 2 H) €.90 - B.84 (n, L H) 7.38 = 7.40. {n, Z H} 7.82 -
Example 7766 {(u, 2H} 7.99 ~8.03 (n, t H) £.48 -~ 28.40 (n, 1 K} 8.85
213 N 210.28 (n, 1 W) HCl|2-1
S ESI/APCI Dual posiz Q1ZEM+H]", 434[H-4a1".
P WS ESIJ’APCI Dual nega: 4107H-H] .
' MR 1300 Wz, DMSO-ds) & brn 2.47 - 2.76 (A, 2 H) 3.37 -
975 (w, 240 .98 - 4,00 Ta, 2 H) 458 - 4,72 (n, 2 B) 7.43
(d, 9=3:2 Hz, £ W} 7.74 (4, J=B.2 Wz, 2 H) 7.83 - 7.98 (n, 4
Example H) 9.98 - 10.28 {n, 1 H).
2.14 U8 ES] mosiz 40800+H]". 2-1
US EST nega: 404{4-H]".
‘H MR (300 WMz, -DUSO-ds) & pre.2.44 - 2.78 (x. B HY 3.34 -
3.49 (n, 2 HY. 395-409(:.,23) 4.53 - 4.72 {n, 2 K) 7.38
- 7.48 (m, 2 H) 788 - 7.85 {a, 4 H) 7,87 - 7:07 (a, 2 H}
Example 9.98 - 10.27 {k, 1 H).
215 HS EST sosit ¢BRIN+H]. 2-1
MS ES nega: 48BTM-H]".
HOHHR (300-WHz, DUSO-de) Sppn.2.58 (z, 2M) 2.4% - 2.77 (n,
Z2H 331 - 3.77 {n, 2 H) 3.93 - 4.4 (n, 2 H) 4.56 - 4.7
(n, 2 H) 7.38 - 7.49 (n, 2 K) 7.85 - 7.83 (n, 4 H) 7.08 -
Example 8.09 {h, 2 W 8.9% - 10.33 (5. 1 H).
216 i3 EST posi? 4Z30H+H]". z-1
S EST negas 421[H-H) .-
® o ' HMR {300 Whz, DNSO-de) Sppm 2.82 - 2.79 (n, 2 H) 3.38 -
o~ 3.50 (s, W) 9.85 %e A M) 9.98 - 4,08 (n, 2 M) 4.5 - .472
L & {m,EH)E:ﬁ!(dJlQHzrlH)?35—75'7(n,5H)993-
Example o f[l 32‘ {m. 1 H).
247 k@\’é} NS EST mosi: 38500+H]". -1
P
4 HER (300 Whzy DNSD-ds) & ppa 2.80 - 276 (n, 2 H} 3.0 -
3.48 (n, 2H) 3.05 < 4.10 {a, 2 K) 4.59 - 4169 (i, 2H) 7.29
= 7.40 1{n, E(H) 7. g 9 3358 53 1 z(n 7. 59)— 795 {n, 3 #Y
?SB-?HUML = 31 m,IH
Ex;- Tg fe WS ESL podd: dX'F[IhHI 2-1
WS, ES! negat 3850M-HT. ,
o oa "HHER €300 WHz, DHSG-d) Smpm 2.65 - 279 (ay £ H) 3.40 -
0N 376 (a, 2°H) 3.97 - 4,10 (, 2 H): 4.61. <. 4.97 (o, 2 1) 7.46
N’\g’n - 7.5% (m._z(m?sx—sM (n, zs({) szé)-saz {a, ZH)
o 8.83 - 8:04 (n, 2 H) 9.98 - 10.31 {n; i
Ex;_?gle WS ESI méwi: 3BEIN+H]". HCly2-1
S ESI nega: JBOTH-HT -
N
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[Table 22-3}

mr?ﬁ”““ Stnucture Analytical Data infoﬁslatﬁm Example
o o ' NHR C300 Uiz, -DUSO-dg) & pew 2.37 (g, 3 K) 2.57 - 2:7% In,.
iy H 5 ) 8.36 ~ 5.52 (m, 2 H) 3.9B - 4.08 (n, 2 H) 4.85 - 4.7]
T ] fa, £ %) 7:90 - 7.40 (a, 4 H) 9.95 - 10.10 (m, [H).
Example W HS ES1 pasi: 41B[U+H]".
2:20 'I HS EST nea: 414[H-H]. 2t
}-——
"H NHR (300 HHz, -DUSO- ds) &pm. 5,45 - 2.77 (a, 2B 3,34 -
™ 3sn{m.ZH)394-4|{{n.21+)453-477(u,2m738
WX 2754 <dn, 2 H) 2.73 - 7.87 (h, 2 H} 7.34 - 3,04 (n, I K)
Example 8.28 - 2.42 (m, 1 H) 0.04 - 8.13 (u, 1 H) 0.84 - 1092 (n, 1
221 B, z2-1
S EST pomi: 450[M+H)'.
KS EST negat 4434-HT .
g
i o "HNUR (300 Wtiz. -DHSO-ds) & prn 2.46 - 2.75 (x, % BY 5,36 -
kﬂf\n’m 3.48 (e, 2H) 3.98 - 4.09 fn, 2 W) 4.57 - £.70 (o, 2 §) 7.32
] - 754 (&, 4.H) 7.58 - .94 (n, 4 H) 9.97 - 10.28(a, ] H),
Example ) WS ESI/APCI Dual posi: A15(N+H]!.
222 KS ESIZAPCI Dual naga: 2L3[H-HI. 2=1
[=]
T4 HUB (300 ¥Hz, DVSQ-d:) Sppi 2.48 ~ 2.76 (n, 2 H) 3.33 -
354 (m, 2.H) 3.08 - 4.08 (a, 2 M) 4.5 - 4.08 {a, 2 W79
- Tidd (n, 2 H) 754—775 (w 4 8) 7,90 - 7.96 a, 1}
Example 8.28 - 10027 (a, 1 ). _ _
2.23 5 ESI/APCT Dual posi: 448(WsH]". 2-1
iNS_ESI/APCI Dual negal 447[U-H]"
" HHR (300 HHz, DHSO-d:) 6 ppa 2.51 - 2.76 (s, 2 HY 0.37 -
350 (n, £7H) .98 - 4.08 (n, 2 H) 4.59 - 4.74 {n, .2 H) 7.38
<748 fn, 2H) 7,67 - 785 (ng 6 W) 10.00 - 10.28 (n, 1 B
Example S ES1/4PCI Dual roei: 445(H+H]' ‘
224 WS ESIAAPGT Dual noga: 44710K-HI: 2-1
" HUR (300 Wiz, DUSO-%) 6 pem 2.37 (o, & H) 2.48 - 2.76 (nr
2 HF 334 - 3,48 {m, 2 H) 9.87 - 4,10 (n, IR} 4,53~ 479
G, 2 H) 7210 5 7.23 [w, 1 W) 9.25 - 7.50 (u,: 5 H) 2,53 .-
Example 7.71 (s, 2.4 0.95 - 15,30 (v, 1 M),
295 WS BSIZAFCI Dual bogi: 3851NH)" z-1
W NKR (300 ¥z, DRSO-ds) & mem 2.48 - 2.73 (n, 2 A} 9.30 -
3.47 (a, 2H) 3.82 (5, 3 H) 3.07 - £.10 {u, 2 H} 4.56 - 4.9
\n,EH]BEB-GET{n, 1}!)713-725 {n. ZH)?S[—
Examl 7.4% {a; 3 W) 7.58 - 7.70 (n, 2 W) 9.98 - 10.29 (&, 1 §).
ampie ¥S ESI/APCI Dial posit 411[H+H]". 21
226 HS ES1/APGI Dual nega: 409[K-HI":
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[Table 22-4]
“"g,g"_""d Structure Anzlytical Data I |
" MR (300 HHz, DNSO-ds) -5 epm 2,85 - 2.96 (a, 2 H) 3.38 -
3.53 {n, 2 H) 3.98 - 4.59 (n, 2 H) 4.61 - 4.75 (n, 2 H) 7.43
- 7.53(m, 2H) 7.57 1 7.96 [n, ! H) 7.80.- 7.91 (n, % 'H)
Example 3.11 ~ 325 (&, 2 K) 8.37 - 8.43 (w, | H) 2.80 - §.70 (u: 1
007 H) 2.99 - 8.07 fa, 1 H} 10,01 - 10.29 Try 1 H) TrRAlo—~1
S ESI/APCI Dual sesiz 432LHH}".
' KKR (300 WHz, DUSO-de) &ppn 2.62 - 2.75 (a, 2 H) 3.34 -
3.52 (n, 2H) 3.94 - 4,13 {n, 2 H) 4.53 - 4.73 (a, 2 H} 7.19
= 9.4B {n, &£ H) 7.54 ~ 7.97 (m, 4 H) 6.58 - 10.30 (n, 1 H)
Example 12.88 - 13.91 (n, 1 K).
298 1S ES1/APCT Dual posit 390(H+HI" 421[Wwial’. 2-1
M NdR (300 UHz, CHLORCEORM-d)' & vpe 2.56 - 2.73 (m, 2 H)
3.35 - 3.47 (n, 2 W) 4.15 - 4.25 [my 2 H). 4.80 - 4463 (a, 2
H) 7.04 - 7.17 (a, A H) 7.32 - 7.47 {n, I H) 7,45 - 7.54 (n,.
Example ') 10.08 - 10:50 {n, 1 W), '
2.9 45 ES1/4PCI Dusl posi: 438[K=Nal". z2-=1
US ESL/APCT Dual nega: 415[H-H]™
"H HHR (380.UHz, DKSO-de) &. ppm 2.8% (4, J=7.1 Hz. 2 H} 3.32
- 847 (ny ZH) 3.3 - .04 (n, 2 H) 4.57 - 4270 (m, 2 H)
B.84. (d, J=8.4 He, 2 H) 7.38 (d, J=7-9 Hz, 2 H) 7039 -~ 7.84
Example (m; 4B} 8.5 (br. a., ! H} 8.89 - 10.33 {a, 1 H).
230 NS EST posi: 387[W+H]', 418[W+Ma]'". 2-1
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Corz;"p:und Structure Analytical Data .nfoﬁfﬂﬁm Example
o BB (300 ¥z, DMSD-G) 4 mpm .36 - 2.79 iz, 2B 357 -
i - 3.25 (. 3H) RSB - .82 {m, DA} 351 - 4% (5 2H) .57
r | - 473 e, 2T 7,37 - B3 im, 2B .65 - T.E2 (o 2R
Example ¥ e 186 - 505 (m, 2 HY 9.34 - 10,39 {2, 1 W)
2-31 ‘\E\s; NS EST/APCI Buzi posi: 459[MH1% 2~1
_.ﬁ"\gf%[ WS ES1/APCT Duai nega: 45708-H)
wa'&;{
[ 3
- 5 NHR (300 MHx, DM3O~U) 6 pom 2,63 - .76 {m, T ID 2.89 -
L ‘h,r\_,cu 305 {2, B M) 836 - 3,48 (6, 21D 297 - 408 {m. 2H) 456
{ 3 - 4.1, THF 736 - .43 (m, TEY T.49 (d, J=6.L s, PR
n
Example ¥ 770 (4, Js8.1 Bz, ¢ B) $.96 - 10.91 {a, 1 B
2.3 s WS ESI/APCI Dual posi: 452[NeH]Y 2-1
% W5 BSI/APCI Dual mega: 430[8-R].
[N
4
9
w9 "B KR (300 WHe, CULORGFORM-d) & pow 190 - 1.28 @3, 1 H}
P S S 150~ .08 (n, 9 WY 4.26 {d, J*5.8 Fz, ¢ 1) 4.5§ (5, 2 H}
WA E 181 - 157 {a, § B} 8.17 -~ 5.33 {s, i B).
Example L NS Z5E/4PCE Dual posi: 464{N:H]",
233 L NS BSLAAPCT Dual meme: 467{M-H]" z-2
2
¥
=t
_ﬂ\ﬂ
Mg ' ONNR (300 MBz, DMS0-d,} & ppm 2.70 (5, JeR.? Bz 2 ) 3,36
e ~ 3,55 fa, TH) .96~ 4.03 (m ZTHY 4.4 - 491 f& 210
£ T4 (6. J=8.4 Ha, 2 ) T.64 - LE6 {a, ¢ B) £.00 (d, FeE.4
Examp|e LI Bz, T8} .84 - £0.32 (o, Y WD 1200 (he s, 2 ED.
2.3 '\Q NS ESE/APCY Dual posi: 425{Maul", 2~2
~y NS ESEAAPCY Dual nega: 423{%-H1"
g 00
[
P ?\' ' ON¥E (300 NHz, DMSO-d & poo 2.35 - L73 {n, 2 H} 3.39 -
L - 3048 (& 2 295~ 581 (g, A 461 s, 2B £.96 - T.20
C:( i @ 1M T.70-7.78 (a, 11 7.82~2.91 (o, T A} 798 ~
Examp|g ] i 3.03% €=, 1 H} 3.5 - .60 (o 1 R).
2.5 H oy M8 ESAAPCE Duai pozic 4131M#83% Na j2-3
\L i S EST/APCE Drel negas 410D-H)
B \\,‘ )
L
NW
o g TR (300 Mz, D¥SO-4) & opm 2.5 - 71 (=, 2N} 2.3% -
/%)L e 8.48 (=, 2 338~ 3.70 {n, 2H) 4.5 (5, 2H} 1.42 - .52
I Y o, *H 7.77 - 7.85 {p, 1 B T.9¢ ~ 2.03 (m, 1 B) 2.15 -
Example S~ ? 8.%5 (=, 2 B} 8.30 - £.66 iz, 1H).
236 L . NS ESIZAPEY Dyl posi: $650N4A] Na 12-3
3 NS ESIZAPCY Dral negs: 484{N-H1"
S W} 3
LA
{)m 2 HONNR (300 Wz, DNSO-dg} € ppm 238 - .60 {3, 2 M) 3.44
NP H (d, 5=4.2 Hz, 2 B) 4.5 (s, 2 M) .23 - 148 (g, 2 8) 7.74 -
£ W 7.83 G5, R .89 - 1.97 {a, 1B B.00 - B.1F {m 2 ) B.5%
Example ¥ - 3463 1.
9.37 ,4\? NS ESIAAPLI Dual posi: 40u(MsHlt. Ng j2-3
L%»W. M5 ESI1/APTI Dusl nega: 2981N-§]
LW
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[Table 22-6]

Corhpound Strugture Analytical Data oo [Example
'l NWR (200 Kz, -DNS0-d5) 6 opn 241 - 2.61 (n, 2 H) 3.40 -
.50 e, 2 K) 3.3C (s, 3 H} 4.67 (5, ZH) 6.88 - 7.11 {n, 2
Ny 7.28 - 7.3 (o, 1) 7.88 - 7.72 {n, 2 H) 7.84-~ 9.03 {u,
Example 1 H) 8.74 - 8.81 (n, L H).
2-38 WS EST/APCT Dwal posi: 4120H:H]", ‘Na |2-3
HS ESI/APCI Dual nega: 410[M-HI™.
"W KNR (300 WHz: DHSO-ds) & evm 2.38 - 2.77 (n. 2 HY 8.4% -
3.71 (n, 4 B} 4,70 s, 2 H) 7.34 - 7.55 (w, 3 H) 7.78 - 7.82
fn, 2 H) 8.02 - 8.12 {my 1 B 8.81 - 2.88 {m, I K).
Example
2-39 Mg 2—-3
"I WAR (906 HHz, DUSO-d) & pim 2.28 - 2.76 (n 2 H) 3.97 -
3,81 (n, 4 H) 4.72 {e; 2 H) 7.88 - 7.47 {a, | K) 7.99 - .00
{a, 2 H) 7.91 - 2.03 (n, 2 H) 8.08 - 3.18 (a, | H) Gif6 =
Example 804 (., 1 W)
2.40 Na g2
'H ¥R (380 WHz, DUSO<ds) & ppn 2.48 - 2.B5 f{m, 2 H) 3.28 - |
:552 {k, & H) 3.89 (5, 3 H) 4.82 (s, ZH) 7.06 - 7.12 (n, I
)?23«?34 (i, 1H) 7.97 - 7245 (a, 2 H) 7270 - 7+81 (ny
Example I H) 817 =°3.25 (m, 1 H}. 7 _
241 a 2.-3
"H KR (600 3(Hz, DHSO=I:) ¢ pra 2.40 - 253 (m; 2 H) 3.22 -
3.40. (n, ?H}451 {6, 2 W 7.74 - 7.28 (a, 2 W) 7.31 - .98
In, £R) 7.84 (B,IH) 9.85 - 0.99 (n; 1 H).
Example WS ESIZAPCI Dual pesi: 418[W+H]",
342 Me [2-2
o o YONUR (800 WHe; BWSO-d:) & pem 2.46 - 2.58 (a; 2 0} 3.0 -
A . _OR 3.47 (s, 4 H) 452 (5, 2 H) 7.20 - 7.26 tn, 2 E) 7088 < 7.30
LN H/Tg To, 3H) 8054 s, 1 HF S.81 - 10416 (a, 1 H).
Example 3% S EST/ARGT Dual posi: 404fM+H)'.
243 Na |2-2
H
i NKR €300 Wiz, DUSO-ds) & pow 2.28 - 2.42 (n, § R) 3.2 -
3:54 (n, 4 H) 4.66 (s, 2 M) 7.25 < 7.36 (2, § M) 7.56 - 7.69
(n, 21) 7.83 - 2,04 {n, | H) 8.73 - 2.80 (u, 1 K} 10.08 -
Example 10-20 (n, 13-
) Na 2-3
244 NS ESI/APCI Dual posi: 39B[K+H)’.
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[Table 22-7]
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Oorangund Stcture Analytical Data oo | Example
oH © "M HOE (300 WHz, DUSO-dg) & pem 2.38 {5, 3 H) 2.44 - 2.82
(%. - pn {a, 2 R) 3.6 - 3.55 (n, 4 B) 4.81 (. 2 K) 7.24- 7:35 (.,
«/\g’u W) 7.70 = 7.86 (A, | H) 7.86 - 8.03 (n, 3 H) 8.55 - 86l
Example 5 {n, 1 H}) 8.88 - 10.}6 (s 1 H). )
245 HS ESI/APCI Dual wosi: 39B[W+HI". Na 2-3
OH o W OMER (300 UMz, DUSO~de) 6 pra 2.48 - 2.51 (i, 2 HY. 3.25 -
@ H 3:50 (n, ¢ H) 4.62 (s, 2 H) 7.48 - 7.59 (a, 2 H) 7.74 - 7.84
'n/f {a L W) 7.00 - 8.04 [w, 1 8) 8.05 - 8.18 (m, 2 H) 8.5L (e,
Example LW 9.99 - 1017 (n, 1 H).
2.46 % WS ESI/APCT Dual posi: 4160K+H)". MNa lz-8
MR (300 WHz, DHSD-\ig) & ppm 2.40 - .58 (&, 5 H) 3.2% -
3,58 (e, 4 H) 4.56 {s; 2 W) B.77 - 6.84 (u, 1| Bl 7.22 - 7.34
(n, 3 H) 7.49 - 7.50 (n, 2 H) §.28 - 10.20 (w1 W3-
Example NS ESI/APGI Dual pasi: 401(H+H}' , _
247 Na |2—-2
"M RUR (300 MHz, DUSO~ds) & eon G.BF - 0.78 (mi 2 W) 0.94 -
1.05 (x, & H) .28 - 2,04 (a, 1 H) 2.47 - 2.61 (n, 2, K).5.37
{t, J=7.0 Hz, 2 H) 3.51 - 3.59 (n, £ H) 4.60 (&, 2 ) 7.13 -
Example 2.22 (4w, 2 W) 7.70 - 7.76 {a, 1 H) 7.34 - 8.00 (n, 3 H) 8.54: i
- 861 {wy 1 H) 10.05 - 1018 (u, L H). Na (2-3
. 2-48 WS ESI/APCL Dual pomis 422(M+H]"
"W MR (300 MMz; DNSO-dc) & npe O.BE - 0.75 {m; 2 B) Bu1 -
1.18 (h, 2H]188-203(n,1H)248-252(n.EHJSQA!
i Dl Pt AP D
- m. - Rs - lh
Example ) 10.06 =410.20 (a, & ). Wa |23
248 4 ESI/APC] Dual posii AZL(H+H]'
'H MR (300 WHz, DYSO-ds) & pem 0.B7 - 0.78 {u, 2 H) 0.88 -
.07 {n, 2.H) 1.90 - 2.95 (n, 1 H} 2.49 - 2.84 (n, 2 §} 3,38
=356 {n, 4:1) 4.68 (s, 2 W) 7.13 ~ 7.26 {m; T H) 7.29 -
Example 7786 n, 1 ) 7.53 - 7.84 (n, 2 H) 7.92 - 8.08 (&, 1 W).8.70
250 =84 (ny 1 W) 696 - 10-16 (w, [ H}. Ni |2-3
HS ESI/APC] Dual pori: 422{W+H}'.
'H AR (300 KHz; DNSO~ds) & epm 2:40 - £.54 (a, 2 R} 3.34
(4, J=6-9 Hz, 2 K) 3.53 (4, J=4.5 Hz, £ H) .83 (s, 3 H):
4.81 (=, 2 H) B.83 - 7.08 fh, i H) 7.92 - 7.46 a, } H) 7.58
- 288 (n, ZH) 7.72- 7.32 (n, 1 H) 7.87 - .88 (a, 1 ).
E*;g'fie 8.55 = 8.87 (n, 1 HY 10.05 - 10-2] {m. | H)- Ma |2~3
WS ESI/APCT Duat posi: 412{M+K]".
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[Table 22-8]

Compound . ) Sd
No, Strveture Analyticel Data ot e
o o THWUR (300 Uz, DHSO) 6 pwm 2.83 - 2.66 (w. 2 A) 3.4
/\'rDH (t, J=7.1 Hz, 2 H}. 3.62 (d, J=4.7 Hz, 2 H) 3.82 (s, 3 H)
! o 4.62 (s, 2) 7.0t - 7,19 {n, 2 H} ?.32 - 7.48 (i, 1 H} 7.68
Exarnpie X - 7.85 (n, 3H) .54 - 3.66 (w, 1 H) 10.02 - 10.19 {a, 1 H).

2-52 . - US ESI/XPCI Dual pozi: 412[¥+H)'. Na |2-3

" NUR (300 YHz, PUSO-dg) & pm24?-251 (k. H)334
(t, Jz7.0 Kz, 2 H) 3.57 (d, J44Hz,2H)sgu(s.3H)
4.82 (sy 2 W) 7.34 - 7.47 (n, 2 Hl 7.57 - 7.65 (a, { H} 7-89

Exampla = 977 (a, 2H) 2.25 - 2.31 (a, 1 iy 2.44 ~ 8.50 (n; {.0)
953 10.07 < i0.22 G, 1 H). Na |2-2
S ESI/ACI Dual wosi: 412[K+H]"
" HHR (300 ¥Hz, D¥SO-d) & opm 2.45 - 2.61 (n, 2 H} 3.28 =
5,41 (n, 2.H] 3.49 - 3.80 (n, 2 H) 3.25 (5, 9 H) 4.B] (s, 2
H) 7.11 = 7.23 (n, L H) 9.27 = 7.41 Cuy 2 H) 7.42 = 7.55. (u;
Example 2 ) 230 - 8.52 {n, 2 H) zu‘qe'-m .23 (s, L HN B
254 WS ES1/4PCT Dual posi: 412[K+H]%. N j2=2

Example 2-55
N-({4-Hydroxy-2-oxo-1-{(4’-sulfamoyl-4-biphenylyl)methyl]}-1,2,5,6-tetrahydro-3-
pyridinyl}carbonyl)glycine

[0567] [Formula 223]
OH ©

(1) Synthesis of N-{[4-hydroxy-(4-iodobenzyl)-2-0x0-1,2,5,6-tetrahydro-3-
pyridinyl}carbonyl} glycine

[0568] [Formula 224]
OH O

To the compound (5.00 g) obtained in Example 2-1(1), a solution (50 mL) of
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4 mol/L hydrogen chloride in 1,4-dioxane was added and the mixture was stirred at 70°C for
three hours. The reaction mixture was cooled with ice and the resulting precipitate was
recovered by filtration to give N-{[4-hydroxy-1-(4-iodobenzyl)-2-ox0-1,2,5,6-tetrahydro-3-
pyridinyl]carbonyl} glycine as a colorless solid (3.37 g).
'H NMR (300 MHz, DMSO-dg) § ppm 2.65 (br. s., 2 H) 3.37 (t, J=7.1 Hz, 2 H) 4.02 (4,
J=5.8Hz,2H)4.53 (s,2H)7.11 (d, J=8.4 Hz, 2 H) 7.62 - 7.81 (m, 2 H) 10.03 (br. s., 1 H).
MS ESI/APCI Dual posi: 453[M+Na]".
MS ESIAPCI Dual nega: 429[M-H]".
(2) Synthesis of the titled compound

The compound (100 mg) obtained in step (1) above was used and treated by the
same technique as in Example 2-2(1) to give the titled compound as a pale yellow solid
(45.9 mg).
"H NMR (300 MHz, DMSO-dg) 8 ppm 2.65 - 2.75 (m, 2 H) 3.37 - 3.49 (m, 2 H) 3.96 - 4.11
(m, 2 H) 4.59-4.71 (m, 2 H) 7.33 - 7.44 (m, 4 H) 7.68 - 7.76 (m, 2 H) 7.81 - 7.93 (m, 4 H)
9.88-10.33 (m, 1 H) 12.85 (br. s., 1 H).
MS ESI/APCI Dual posi: 460[M-+H]".
MS ESIVAPCI Dual nega: 458[M-HJ.
[0569] The compounds of the following Examples 2-36 to 2-61 were synthesized from
commercial grades of the corresponding boronic acid analogs by the method described in
Example 2-55 or modifications thereof. The structures of the synthesized compounds and
their NMR and MS data are shown in Table 22-9.
[0570]
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Cor&;;?u nd Structure Analytical Data o
Y WUR, (300 KHz, DUSG-d) & pom 255 - 2.69 (m, 3 H} 5729
(¢, J-T0Hz, 20) 3.57 (d, J=4 T Bz, 2 F) 4,85 (s, 2 )
747 (d, J8.2 78z, 23) 7.82 (d, J=8.2 Hz, 2 H) B.11 (d,
Example J=8.4 Bz, 1 1) $4% (dd, J=8.4, 2.2 Kz, 1 H) §.10 €d, J=1.5
s Hz, LB} 1004 (br. ., 1 EY. Na
S ES[/APLT Dual posiz LEOLII".
NS ESIZAPEI Dual neea: 458001,
W HER (300 WHZ, DUSO-d,) & pem 2.60 (br. =.. 2 B) 2.82 {a,
8.3z, 2 1) 3,98~ 3.47 (0, 6 ) 334( U347 Mz, 2 )
163 (=, 1) T.627(, J=3.2 e, 20) 784 - 279 G 8 )
7.80 - 7,98 (my 4 W) 10408 Gbr. s, 11D,
Example NS EST/APCE Dval sesiz SDALMHI.
9.57 s ESIZAPCH Dual méga: 502LH-RI". Na
‘0 HUR: (300 NBz, DUS0-&;) -6 pem 2.80 - 2.78 (n, 2 E) 3.4%
i, J=7.0 Bz, 2 H) 4.0 (d, J=5.8 Bz, 21) 4.66 (s, & K}
7.46 (d, Js§.2 fiz, €' 0)7.81 ¢d, J=8.2 k2, 2 E) 813 (dd,
J26.2, 0.7 Mz, LT) 9.28 (dd, J=8.2, 2.8 Bz, 1’0} 9.0% (&d,
Example 13,3, 0.7 1z, L B) 1005 (br. s, 1) He
258 IS ES1/APCT Dual posit 426LIHH)Y.
1S ESI/APCT Dual rega: AZELN-Hi.
" NUR-{300° Kz, DNSO-d;) & ppm 2.69 (br. =, 2 H) 3.33 -
ST (n, 2 H) 4,08 (d, J=5.6 Bz, 2 H) 4.62.4s, 2.B) 7.12 4,
J=9.8 Bz, 1H) 740 (d, J=8.2 Bz, 2 1) 7.65 (d. J=8.2 ¥z, 2
Example S 8.15 - 8.40 (o, 4 HY 10,05 (br. 5., 1H).
9.59 NS ESI/APCT Dual wesis 397LHEI". HG
' HMR£300. HHz, DMSO-d) 5 ppm 2.58 - 2.75 (m, 2 H) 2.3% -
345 (n, 1) 4:08°(4, J6.8 0=z, 2 1) 4:89 (s, 2 ) 6.59 (4,
JE6Hz, 1 H) 7284 (d, J=8.2 Wi, 2'8) 7.56 d., J=8.2 Bz, 2.
Example H)?Sl(d.JZBHle)794(dd J9:5 2.6 Bz, 1 H) o
260 10,07 (be. s.; 1R HC1
NS ES1/APO! Dua] posic B9B1M+HI".
S ES1/4PCI Daal masas 396LH-HI7.
'H'MHB. (300' KBz, DM50~d;) & pom 2.68(br. =., 2 H) 8.26—
3.47 (m, 28) 4.03(d, JB.6 Hz, 2 H) 4.62 (5. 2 ) 7.41 (2,
;;s.4 Hz.le}J{) 7.70 (d, J=8.4 Rz, 210) 9.98 (s, 2 HY 10.05
(br..s., 1H).
Bl S ESI/APC] Dual posit SHLEL'. HC
NS ESI/APCI Dual nesa: 336LE-HI.
Example 3-1

N-{[1 —(4-Cyclopentylbenzyl)—4—hydioxy-2—oxo—1 .2,5,6-tetrahydropyridin-3-

yl]carbonyl} glycine sodium salt

[0571]
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[Formuia 225]
QH O

(Jﬁ:lﬁ/\n,cm
NS O

(1) Synthesis of tert-butyl N-{[1-(4-cyclopentylbenzyl)-4-hydroxy-2-oxo-1,2,5,6-
tetrahydropyridin-3-yljcarbonyl } glycinate

[0572] [Formula 226]
OH O

LN

“N"S0

Indium(IH) chloride (768 mg) was dried under reduced pressure while it was heated
with a thermal gun.  After being left to cool to room temperature, the reaction system was
internally purged with argon. To the reaction system, dehydrated tetrahydrofuran (20.0 ml)
was added and with stirring at -80°C, cyclopentyl magnesium bromide (2.0 mol/L, solution
in diethyl ether, 5.23 mL) was added dropwise. ~After being stirred at that temperature for
30 minutes, the reaction mixture was brought to room temperature and stirred for 45 minutes.
The compound (1.50 g) obtained in Example 2-1(1) and bis(tri-tert-
butylphosphine)palladium(0) (788 mg) were added and the mixture was stirred at an external
temperature of 75°C for two hours. After standing to cool to room temperature, methanol
(5.00 ml.) was added and the mixture was stirred for 30 minutes. After concentrating under
reduced pressure, chloroform (30.0 mL) was added and the insoluble matter was removed by
passage through Celite (registered trademark). The filtrate was concentrated under reduced
pressure. The resulting residue was purified by preparative HPLC and further purified twice
by silica gel column chromatography (chloroform:ethyl acetate = 100:0-85:15) to give tert-

butyl N-{[1-(4-cyclopentylbenzyl)-4-hydroxy-2-0x0-1,2,5,6-tetrahydropyridin-3-
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yl]carbonyl} glycinate as a pale brown oil (600 mg).
"H NMR (600 MHz, CHLOROFORM-d) 8 ppm 1.49 (s, 9 H) 1.51 - 1.61 (m, 2 H) 1.64 - 1.73
(m, 2H) 1.75-1.84 (m, 2 1) 2.01 - 2.10 (m, 2 H) 2.48 - 2.62 (m, 2 H} 2.93 - 3.03 (m, 1 H)
3.28-3.38(m,2H)3.97-4.06 (m,2H)4.58 (s,2 H)7.14 - 7.24 (m, 4 H) 10.19 - 10.46 (m,
1 H).
MS ESI/APCI Dual posi: 451[M+Na}".
(2) Synthesis of the titled compound

The compound (590 mg) obtained in step (1) above was used as a starting material
and treated by the same techniques as in Example 1-3(2) and (3) to give the titled compound
as an orange solid (118 mg).
'"H NMR (600 MHz, DMSO-dg) 5 ppm 1.46 - 1.55 (m, 2 H) 1.58 - 1.68 (m, 2 H) 1.70 - 1.80
(m,2H)>1.93-2.03(m,2H)2.48-2.60 (m,2 H)2.89-2.98 (m, 1 H) 3.27 - 3.34 (m, 2 H)
3.62 -3.68 (m, 2 H) 4.52 (s, 2 H) 7.13 - 7.25 (m, 4 H) 10.01 - 10.22 (m, 1 H).
MS ESI posi: 373[M+H]".
MS ESI nega: 371[M-H]".
Example 3-2
N-{[1-(4-Cyclopropylbenzyl)-4-hydroxy-2-o0x0-1,2,5,6-tetrahydropyridin-3-

yllcarbonyl}glycine sodium salt

10573] [Formuila 227]
QH ©

Instead of cyclopentyl magnesium bromide (2.0 mol/L, solution in diethyl ether),
cyclopropyl magnesium bromide (about 0.7 mol/L, solution in tetrahydrofuran) was used and
treated by the same technique as in Example 3-1 to give the titled compound as a pale gray

solid {527 mg).
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'H NMR (300 MHz, DMSO-dg) 3 ppm 0.60 - 0.67 (m, 2 H) 0.88 - 0.96 (m, 2 H) 1.81 - 1.95
(m, 1 B)2.47-2.54 (m, 2 H) 3.20 - 3.30 (m, 2 H) 3.47 - 3.54 (m, 2 H) 4.50 (5, 2 H) 6.97 -
7.08 (m, 2 H)7.10 - 7.19 (m, 2 H) 10.08 (br. s., 1 H).

MS ESI posi: 345[M+H]", 367[M+Na]".

Example 4-1

N-{[1-(2,4-Dimethoxybenzyl)-4-hydroxy-2-oxo0-1,2,5,6-tetrahydropyridin-3-

yl]carbonyl} glycine

[0574] [Formula 228]

MeO™ l! "OMe

(1) Synthesis of ethyl N-(2,4-dimethoxybenzyl)-N-(3-ethoxy-3-oxopropanoyl)-f3-alaninate

[0575] [Formula 229]
o)

/\OH 0O ©
JJ\_),LO_/\

<N

NMeQ” ll OMe

Instead of the compound obtained in Reference Example A-1, the compound
obtained in Reference Example A-6 (8.05 g) was used as a starting material and treated by
the same technique as in Example 1-1(1) to give a mixture (13.0 g) containing ethyl N-(2,4-
dimethoxybenzyl)-N-(3-ethoxy-3-oxo-propanoyl)-f-alaninate.

MS ESVAPCI Dual posi: 382[M+H]", 404[M+Na]".
(2) Synthesis of ethyl 1-(2,4-dimethoxybenzyl)-4-hydroxy-2-ox0-1,2,5,6-tetrahydropyridin-
3-carboxylate

[0576]
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[Formula 230]
CH O

N "0

MeO l[ OMe

To a solution in ethanol (160 mL) of the mixture (13.0 g) obtained in step (1) above,
sodium ethoxide (about 20%, solution in ethanol, 20.8 mL) was added and the resulting
mixture was stirred at an external temperature of 85°C for two hours.  After cooling to room
temperature, ethyl acetate and 2 mol/L hydrochloric acid were added. Extraction was
conducted with ethyl acetate and the combined organic layers were washed with saturated
brine. After drying over anhydrous magnesium sulfate and removing the desiccant by
filtration, the filtrate was concentrated under reduced pressure. The resulting residue was
purified by silica gel column chromatography (n-hexane:ethyl acetate = 95:5-5:95) to give
ethyl 1-(2,4-dimethoxybenzyl}-4-hydroxy-2-ox0-1,2,5,6-tetrahydropyridin-3-carboxylate as a
brown oil (8.20 g). |
'H NMR (300 MHz, CHLOROFORM-d) & ppm 1.40 (t, J=7.1 Hz, 3 H) 2.55 (t, J=6.6 Hz,
2H)3.33 -3.44 (m, 2 H) 3.75 - 3.85 (m, 6 H) 4.38 (q, J=7.1 Hz, 2 H) 4,57 (s, 2 H) 6.37 -
6.50 (m, 2 H) 7.20 - 7.26 (m, 1 H).

MS ESI/APCI Dual posi: 336[M+H]".

MS ESIVAPCI Dual nega: 334[M-H]".

(3) Synthesis of 2-(trimethylsilyl)ethyl N-{[1-(2,4-dimethoxybenzyl}-4-hydroxy-2-oxo-
1,2,5,6-tetrahydropyridin-3-yl]carbonyl} glycinate

[0577] [Formula 231]

OH ©
N0 &)

MeO Il OMe.

To a solution in 1,2-dimethoxyethane (4.60 mL) of the compound (311 mg) obtained
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in step (2) above, the compound (195 mg) obtained in Reference Example E-1 was added and
the mixture was refluxed for two hours. After being cooled to room temperature, the
reaction mixture was concentrated under reduced pressure. Purification by silica gel
column chromatography (n-hexane:ethyl acetate = 95:5-65:35) gave 2-(trimethylsilyl)ethyl
N-{[1-(2,4-dimethoxybenzyl)-4-hydroxy-2-oxo0-1,2,5,6-tetrahydropyridin-3-
yl]carbonyl} glycinate as a pale yellow oil (283 mg).
'"H NMR (300 MHz, CHLOROFORM-d) & ppm -0.03 - 0.01 (m, 9 H) 0.97 - 1.07 (m, 2 H)
2.48-2.62 (m,2 H) 3.33 - 3.43 (m, 2 H) 3.76 - 3.84 (m, 6 H) 4.03 - 4.13 (m, 2 H) 4.22-4.29
(i, 2 H) 4.52 - 4.59 (m, 2 H) 6.41 - 6.50 (m, 2 H) 7.11 - 7.23 (m, 1 H).
{(4) Synthesis of the titled compound

To a solution in tetrahydrofuran (3.00 mL.) of the compound (283 mg) obtained in
step (3) above, tetrabutylammonium fluoride hydrate (1 mol/L, solution in tetrahydrofuran,
0.609 mL) was added and the mixture was stirred at room temperature for 12 hours. More
tetrabutylammonium fluoride hydrate (1 mol/L, solution in tetrahydrofuran, 0.609 mL) was
added and the mixture was stirred at room temperature for 24.5 hours. The solvent was
concentrated under reduced pressure and the resulting residue was purified by silica gel
column chromatography (chloroform:methanol = 100:0-80:20). To a solution in ethanol of
the resulting residue, water was added and the mixture was stirred for 60 hours. After
cooling to 0°C, the precipitate was recovered by filtration to give the titled compound as a
colorless solid (163 mg).
1H NMR (200 MHz, DMSO-dg) 8 ppm 2.36 - 2.74 (m, 2 H) 3.22 - 3.43 (m, 2 H) 3.75 (s, 3 H)
3.79(s,3H)3.99(d,J=5.7Hz, 2 H) 4.37 - 4.52 (m, 2 H) 6.35 - 6.63 (m, 2 H) 7.07 {d,
J=7.5Hz,1 H)9.91 - 10.22 (m, 1 H).
MS ESI/APCI Dual posi: 365[M+H]", 387[M-+Na]".
MS ESI/APCI Dual nega: 363[M-HT.
Example 4-2
NQ({4-Hydr0xy-2-0xo- 1-[4-(prop-2-en-1-yloxy)benzylj-1,2,5,6-tetrahydropyridin-3-

yl}carbonyl)glycine



[0578] [Formula 232]
oHo
oy

N "O °©

N

Instead of the compound obtained in Reference Example A-6, the compound
obtained in Reference Example A-7 (1.34 g) was used as a starting material and treated by
the same technique as in Example 4-1 to give the titled compound as a colorless solid
(115 mg).
"H NMR (300 MHz, CHLOROFORM-d) § ppm 2.48 - 2.69 (m, 2 H) 3.24 - 3.40 (m, 2 H)
4.12-424 (m,2H) 4.47 - 4.61 (m,4 H) 5.24 - 5.34 (m, | H) 5.35-5.47 (m, 1 H) 6.05 (ddt,
J=17.3,10.5,5.2Hz, 1 H) 6.84 - 6.93 (m, 2 H) 7.14 - 7.23 (m, 2 H) 10.06 - 10.49 (m, 1 H).
MS ESI/APCI Dual posi: 361[M+H]", 383[M+Na]".
MS ESI/APCI Dual nega: 359[M-H]".
Example 4-3
N-{[4-Hydroxy-1-(4-hydroxybenzyl)-2-0x0-1,2,5,6-tetrahydro-3-pyridinyl]carbonyl} glycine

[0579] [Formula 233]
OH ©

H o

N“S
(1) Synthesis of 2-(trimethylsilyl)ethyl N-({1-[4-(allyloxy)benzyl]-4-hydroxy-2-ox0-1,2,5,6-

tetrahydro-3-pyridinyl } carbonyl)glycinate
[0580]
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[Formula 234]
OH ©

o

N

0O
‘O

e

Instead of the compound obtained in Reference Example A-6, the compound
(1.34 g) obtained in Reference Example A-7 was used as a starting material and treated by
the same techniques as in Example 4-1(1) to (3) to give 2-(trimethylsilyl)ethyl N-({1-[4-
(allyloxy)benzyl]-4-hydroxy-2-0x0-1,2,5,6-tetrahydro-3-pyridinyl } carbonyl)glycinate as a
pale yellow oil (1.16 g).
"H NMR (300 MHz, CHLOROFORM-d) & ppm 0.05 (s, 9 H) 0.97 - 1.09 (m, 2 H) 2.45 - 2.64
{m,2 H)3.25-3.37 (m, 2 H) 4.05-4.16 (m, 2 H) 4.23 - 4.32 (1, 2 H) 4.50 - 4.56 (m, 4 H)
524 - 534 (m, 1 H) 5.35-5.47 (i, 1 H) 6.05 (ddt, J=17.3, 10.6, 5.3, 5.3 Hz, 1 H) 6.83 - 6.93
(m,2 H)7.14-7.22 (m, 2 H) 10.19 - 10.53 (m, I H).
MS ESI/APCI Dual posi: 461 [M+H]".
MS ESIAPCI Dual nega: 459[M-H]".
(2) Synthesis of 2-(trimethylsilyl}ethyl N-{[4-hydroxy-1-(4-hydroxybenzyl)-2-ox0-1,2,5,6-
tetrahydro-3-pyridinyl]carbonyl} glycinate
[0581] [Formula 235]

OH O
N"Y0 - QL

.,

To a solution in tetrahydrofuran (3.8 mL) of the compound (520 mg) obtained in
step (1) above, tetrakis(triphenylphosphine)palladium(0) (261 mg) and morpholine (492 pL)
were added and the mixture was stirred at room temperature for 22.5 hours.  After
concentrating under reduced pressure, the resulting residue was purified by silica gel column

chromatography (n-hexane:ethyl acetate = 85:15-55:45) to give 2-(trimethylsilyl)ethyl N-{[4-
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hydroxy-1-(4-hydroxybenzyl)-2-oxo-1,2,5,6-tetrahydro-3-pyridinyl]carbonyl } glycinate as a
pale yellow oil (362 mg).
'H NMR (300 MHz, CHLOROFORM-d) & ppm 0.05 (s, 9 H) 0.96 - 1.12 (m, 2 H) 2.46 - 2.66
(m, 2 H)3.24 - 3.37 (m, 2 H) 4.05 - 4.16 (m, 2 H) 4.22 - 4.35 (m, 2 H) 4.54 (s, 2 H) 6.74 -
6.86 (m, 2 H) 7.10 - 7.19 (m, 2 H) 10.16 - 10.49 (m, 1 H).
MS ESI/APCI Dual posi: 421[M+H]", 443[M+Na]".
MS ESFVAPCI Dual nega: 419[M-HJ, 455[M+CI]".
(3) Synthesis of the titled compound

The compound (362 mg) obtained in step (2) above was used and treated by the
same technique as in 4-1(4) to give the titled compound as a colorless amorphous mass
(138 mg).
'H NMR (300 MHz, DMSO-de) 8 ppm 2.38 - 2.71 (m, 2 H) 3.25 - 3.36 (m, 2 H) 3.96 - 4.09
(m, 2 H) 4.39 - 4.54 (m, 2 ) 6.65 - 6.79 (m, 2 H) 7.04 - 7.15 (m, 2 H} 9.25 - 9.46 (m, 1 H)
10.01 -10.26 (m, 1 H).
MS ESVAPCI Dual posi: 343[M+Na]".
MS ESIVAPCI Dual nega: 319[M-H]".
Example 5-1 and Example 5-2
N-{[(55)-1-(Biphenyl-4-ylmethyl)-4-hydroxy-5-methyl-2-oxo-1,2,5,6-tetrahydropyridin-3-
yl]carbonyl} glycine sodium salt (Example 5-1)
N-{[(5R)-1-(Biphenyl-4-ylmethyl)-4-hydroxy-5-methyl-2-oxo-1,2,5,6-tetrahydropyridin-3-
vl]carbonyl} glycine sodium salt (Example 5-2)
[0582]
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[Formula 236}
OH O

fey A ~ONa
(:i(lﬁ/\g

" "0

The compound (2.00 g) obtained in Example 1-22 was isolated and purified by
optical preparative HPLC to give a less polar isomer (956 mg, 99.9%ee) and a more polar
1somer (861 mg, 94.1%ee). To a solution of the resulting less polar isomer (956 mg) in
acetone, 1 mol/L sodium hydroxide in aqueous solution (2.42 mL) was added. The
resulting precipitate was recovered by filtration to give the titled compound of Example 5-1
as a colorless solid (560 mg, 99.9%ee). The aforementioned more polar isomer (861 mg)
was likewise treated using 1 mol/L sodium hydroxide in aqueous solution (2.18 mL) to give
the titled compound of Example 5-2 as a colorless solid (393 mg, 98.7%ee). The
compounds of Examples 5-1 and 5-2 were respectively converted to the compounds
described in Reference Examples X-1 and X-2 cited hereinafter and the absolute
configuration at positiont 5 of the 2-0x0-1,2,5,6-tetrahydropyridine ring of each isomer was
determined by X-ray crystallography.
N-{[(5S)-1-(Biphenyl-4-ylmethyl)-4-hydroxy-5-methyl-2-o0x0-1,2,5,6-tetrahydropyridin-3-
yl]carbonyl} glycine sodium salt (Example 5-1)

'H NMR (300 MHz, DMSO-dg) § ppm 1.03 (d, J=6.8 Hz, 3 H) 2.55 - 2.74 (m, 1 H) 2.96 -
3.12 {(m, 1 H) 3.37 - 3.47 (m, 1 H) 3.53 (d, J=4.5 Hz, 2 H) 4.45 - 4.73 (m, 2 H) 7.29 - 7.40
{m, 3 H) 7.41 - 7.50 (m, 2 H) 7.59 - 7.70 (m, 4 H) 10.18 (br. s., 1 H).
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MS ESI/APCI Dual posi: 395[M+H]".

MS ESIAPCI Dual nega: 393[M-H]J".

Optical HPLC retention time: 9.136 min.
N-{[(5R)-1-(Biphenyl-4-ylmethyl)-4-hydroxy-5-methyl-2-ox0-1,2,5,6-tetrahydropyridin-3-
yl]carbonyl} glycine sodium salt (Example 5-2)

"H NMR (300 MHz, DMSO-dg) 8 ppm 1.03 (d, J=6.8 Hz, 3 H) 2.56 - 2.74 (m, 1 H) 2.97 -
3.13(m, 1 H)3.37-3.47(m, 1 H) 3.53 (d, J=4.5 Hz, 2 H) 4.45 - 473 (m, 2 H) 7.29 - 7.40
(m, 3 H) 7.40 - 7.50 (m, 2 H) 7.59 - 7.72 (m, 4 H) 10.18 (br. s., 1 H).

MS ESI/APCI Dual posi: 395{M+H]".

MS ESVAPCI Dual nega: 393[M-HF.

Optical HPLC retention time: 9.705 min.

Example 6-1

N-{[1-(4-Biphenylylmethyl)-4-hydroxy-2-oxo-1-azaspiro[4.4]non-3-en-3-

yllcarbonyl} glycine

[0583] [Formula237]
HO ©

e Ay e OH
O Wy

(1) Synthesis of methyl 1-{(4-biphenylylmethyl)[3-({2-[(2-methyl-2-propanyl)oxy]-2-
oxoethyl }amino)-3-oxopropanoyl]amino}cyclopentanecarboxylate

[Formuia 238]

OTN“W"’*K
e
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Instead of monobenzyl malonate and glycine tert-butyl hydrochloride, the compound
(300 mg) obtained in Reference Example G-1 and the compound (513 mg) obtained in
Reference Example A-306 were respectively used and treated by the same technique as in
Reference Example G-1(1) to give methyl 1-{(4-biphenylylmethyl)[3-({2-{(2-methyl-2-
propanyl)oxy]-2-oxoethyl}amino)-3-oxopropanoyl]amino } cyclopentanecarboxylate as a
colorless solid (478 mg).
"H NMR (600 MHz, CHLOROFORM-d) 3 ppm 1.47 (s, 9 H) 1.60 - 1.68 (m, 2 H) 1.71 - 1.80
(m,2H)1.84-1.92 (m,2 H)2.44-2.50 (m, 2 H) 3.32 (s, 2 H) 3.76 (s, 3 H) 3.93 (d,
J=5.8 Hz, 2 H)4.73 (s, 2 H) 7.33 - 7.47 (m, 5 H) 7.56 - 7.63 (m, 4 H) 7.81 - 7.88 (m, 1 H).
MS ESI posi: 531[M-+Na]".
(2) Synthesis of the titled compound

To a solution in ethanol (5.31 mL) of the compound (270 mg) obtained in step (1)
above, cesium carbonate (346 mg) was added and the mixture was stirred at room
temperature for an hour. The reaction mixture was concentrated under reduced pressure and
I mol/L hydrochloric acid was added to the resulting residue. Extraction was conducted
with ethyl acetate and the combined organic layers were dried over anhydrous sodium
sulfate. After removing the desiccant by filtration, the filtrate was concentrated under
reduced pressure. To a solution of the resulting concentrate (253 mg) in chloroform (4.88
mlL), triflucroacetic acid (2.44 mL) was added and the mixture was stirred at room
temperature for 15 hours. After concentrating under reduced pressure, the residue was
recrystallized with a liquid mixture of n-hexane and ethyl acetate and the precipitate was
recovered by filtration to give the titled compound as a colorless solid (335 g).
"H NMR (600 MHz, DMSO-dg) & ppm 1.67 - 1.84 (m, 6 H) 1.84 - 1.92 (m, 2 H) 3.97 - 4.02
(m,2 H)4.58 (s,2 H) 7.33 - 7.40 (m, 3 H) 7.43 - 7.48 (m, 2 H) 7.61 - 7.67 (mn, 4 H) 8.34 -
8.41 (m, 1 H).
MS ESI/APCI Dual posi: 421[M+H]".
MS ESI/APCI Dual nega: 419[M-H]".

Example 6-2
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N-({(68)-1-[4-(Cyclopropylmethoxy)benzyl]-4-hydroxy-6-methyl-2-0x0-1,2,5,6-tetrahydro-

3-pyridinyl}carbonyl)glycine sodium salt

[0584] [Formula 239]
OH ©

To a solution of the compound (400 mg) of Reference Example G-3 in ethyl acetate
(7.07 mL), the compound of Reference Example A-307 (392 mg), triethylamine (428 mg)
and propylphosphonic acid anhydride (cyclic trimer) (50%, solution in ethyl acetate, 1.35¢)
were added and the mixture was stirred at room temperature for two hours. To the reaction
mixture, a saturated aqueous solution of sodium hydrogencarbonate was added and extraction
was conducted with ethyl acetate. The combined organic layers were dried over anhydrous
sodium sulfate. The desiccant was removed by filtration and the filtrate was concentrated
under reduced pressure.  To a solution of the resulting residue (708 mg) in ethanol (7.07
mL), cesium carbonate (519 mg) was added and the mixture was stirred at room temperature
for two hours. The reaction mixture was concentrated under reduced pressure and 1 mol/L
hydrochloric acid was added to the resulting residue. Extraction was conducted with
chloroform and the combined organic layers were dried over anhydrous sodium sulfate.
After removing the desiccant by filtration, the filtrate was concentrated under reduced
pressure. To a solution of the resulting residue (650 mg) in methanol (2.82 mL), 2 mol/LL
sodium hydroxide in aqueous solution (1.41 mL) was added and the mixture was stirred at
room temperature for 15 hours. To the reaction mixture, 2 mol/L hydrochloric acid was
added and after the resulting mixture was dissolved in N,N-dimethylformamide, purification
was conducted by preparative HPLC. To a solution of the resulting purified product (170
mg) in acetone (4.37 mL), 1 mol/L sodium hydroxide in aqueous solution (437 pL) was

added and the mixture was stirred at room temperature for 10 minutes. The reaction
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mixture was concentrated under reduced pressure and reduced to powder with n-hexane,
giving the titled compound as a colorless solid (180 mg).

"H NMR (300 MHz, DMSO-dg) § ppm 0.26 - 0.35 (m, 2 H) 0.51 - 0.61 (m, 2 H) 1.08 (d,
J=6.5Hz,3H) 1.13-1.28 (m, 1 H)2.12-2.26 (m, 1 H) 2.75 -2.93 (m, 1 H) 3.51 - 3.60 (m,
1 H)3.60 - 3.66 (m, 2 H) 3.78 (d, 7.0 Hz, 2 H) 4.05 (d, J=14.9 Hz, 1 H)4.92 (d, I-14.9 Hz,
1H)6.84-6.92 (m,2 H) 7.17 - 7.26 (m, 2 H) 10.07 (br. s, 1 H).

MS ESI/APCI Dual posi: 389[M+H]".

MS ESIVAPCI Dual nega: 387|M-H]".

[0585] The compounds of the following Examples 6-3 to 6-36 were synthesized from the
compounds of Reference Examples A-308 to A-340 or A-356 and Reference Example G-1,
G-2, or G-3 by the method described in Example 6-1 or 6-2 or modifications thereof. The
structures of the synthesized compounds and their NMR and MS data are shown in Tables
23-1 to 23-5.
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CO"&%"‘“M Struclure Analytical Data -
o o W KNR (80D HEz, DYSO-d.) & rob 1.79.- 1.82 (m, 1 B} 1.87-
RLN,\(DH 196 (m, 1 H) 2.207°2:28 {m, 2 H) 2.45 -~ 2.56 {m, 2 0) 3.67
(}@\;H'D =401 (o, 2 H) 4,75 (3, 230 7.83 - 7.37 (n, 3 1) 7.43 -
Example 7.43 (a, 2 H) 7.61-'7.67 (m, 4 H).
6-3 }'S ESI/APCY Duzl posi: 407[14'*13]'
~ S ESI/APCT Duzl neaa: A0S]N-H)™:
- o 'E MR €300 ¥Rz, CHLDPOFDRI -d) & o 1.57 (4, J=6.84z, 3 H)
Py 2.68 4L, J=6.1 3z, 2°H) 3.62 - 3.74 (u; 2 H) 3.94 - 3.9 {n,
a8 - 19 4£.08 - 417w, 1K) 5.11 (&, 1820z, 1 1D 7.26 -
Example B P47 (me £ H) 51 - 7.60 (o 5 B) 8.8 {br. 5., 1 ).
6-4 % US ESIZAPC] Dual posis 395LH+HJ‘
NS ES1/APCH Dual mexa: 393LM-RI-,
0 H MR (300 Wz, DWSO-de} & ppm 1,10 (d, J=6.8 Hz, 3 1) 3.13
N W - 3,81 (n, 1 H) 351 (d, J=4.7 Bz, 2 W) 4.08 ¢d, J=15.5 Oz,
i 110 4,85 (d, =155z, 1 B) 7.00 - 7.16.(m, 2 ) 7.20 d,
Example Iy 0 J=8.7 Hzs 1 B) 727 (d, J=8.7 Hz. 2 1) 881 (ddv J=9.0, 2.3 |
65 Ef 1 1) 8.56 (&, J=l.% 0:9 Mz, 14} 874 (¢, J4.6Hz, 1 | Na
I3
i __f iHS':a_ ES1/5PCL ,Dua_l posi? ,4EBLL{+-HJ'.
o= 4N US ESI/APCl Dual nega: 4B4[H-K)".
'E MR (300 KHz, ]}HSD dg) & pom 1.02 (s. 6 ) 3.84 (d, J=5.4
Nz, 2 H) 445 (s, 2H) 7.04 - 7.04 tn, 20 7:18 (d, J=5.7
Nz 1 1) 7.37 (d, J=8.7 0z, § 1) 8.21 (dd, J28.7, 2.3 Ha, 1
Example U)9.58 {dd, J=1.9; 0.9 Bz, 1 B) 8.92 (¢,.J=5.8 Bz, L H),
&6 HS ESI/APCI Dual posit 480LE+I)Y. Na
S ESIZAPC] Bug] ndeal 47810-10-.
o o U HUR (300 KHz, DESO-4,) & vem 0,30 (dd, J=4.8, 1.6 Hz, 2.
M _ {1} 0.48 - 0.60 (m, 200 T.10 ~ 126 (m, 1 8) $.15 - 8.91 (o,
Yy 0 3.65 (4, J55.0. B, 2 B) 3.77 d, 9=7.0 fz. 1'E) 4.5
Example by, (d, J=12.9 Hz; 3 R)6.BE (4, J=8.5 Bz, 1 H). 6.84 (d, J-8.5 _
6.7 Hz,lﬂ)BB'f{d JSBHz 18) 7.08.04, J-SBHZ,IHJ ¥ a
5.72 - 8.80 (o, 1 ).
_\D S ESI74PC] Dua} pesac 591N 1,
wo Q@ HNMR (300 iz, DHSO-d,;J & pew 0,25 - 635 (w, 2 H) 0.50 -
L p UBU(m.ZHJ]M(d. $8 0, 3H 113~ (0 1 D
< H/\qu 5,02 - 314 (o, L H) 3,84~ 5,94 (o AH> 4172 - 4.78 Tn, 2
Example N B). 6.67 (d, J=8.5°Ez; 1.1 .72 ~ 6.88 (s, 1 B) 6,99 (4,
5.3 b J=8.5 Hz, 1 K3 7.06 - 7:13 (&, 1 H) 3:76 - 5.85 (m, 1 1. Na
, MS ESI/APCI Dual pesi: 307(NeNal'.
D,\> S ESI/APCI Dual nesa: SF3LN-H1".
o O 'F NHR (300 YHz, DHSO-d;) & eém 021 - 0.34 {m, 2 B) 0.49-
L™ 0.61 (m, 2H) 0.9 (s, TH) £.32 - 2.48 (n, 2.1) 3.67 - 5.84
> I {m, 2 H) 4.26 = 4.41 (m, 2 H) 6.58 = 6,57 {m, 1 I) 6.89 -
Exanple % 6,85 (m, 1 H) 7.04 --7.15 (o, 1 BV 7.18 - 7.25 (m, 1 1) 8,90
69 (br. 5., 1 H). Wa
4 U ESIZAPC] Duel wosi: 4111%+al'.
ﬁ\> S ESIZAPCT Dnal nesa: 387LH-HI-.
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[Table 23-2]
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Con;ﬁgund Structure Analylical Data fomaion
" WHE . (300 Uz, DIEO-d,) & pow 0.26 < 0.37 (o 2 H) 0.49 -
0.8% {n, 21) 1.13 - 1,28 (o, 1 H) .10 - 8.43 (n, 4 1) 3.46
- 3.55 (o, 2'0) 8.78 (d, J=7.0 Nz, Z°H) £.85, (d. J=6.4 Hz, 1
Example H) 5.27 {d, J=15.5 Hz, 1 H) 6.86 (d, J=8.7 Hz,-2.H) 7,12 -
610 722 imy A H) 7 33 — %40 {wv S B) 10.09 (br. s, 1 D). M a
WS EST/APCI Duai pomi: ABLEN+H)'.
¥S ESI/APCE Dual nega: 449LN-B)-.
™ o " MR {300 WHz, DYSO-4,) 6 pow 0.24 - 6.37 (m, 2 H) 0.50 -
‘ P 061 (o 2H) 1.18- 1,28 (o, L B) 3.12 - 3.34 (m, 4 ) 3.48
, ' T (d ANz, 2 1) 37844, JBSHz,ZH)465(dJT6
Example (j ] 1 H)5.97 (d, J=15.1 fiz, 1 H) 6.88.(d, J=8.7'Hz, 2 F)
641 | k& ‘{é%-v?‘ﬁﬂ(m 4 7.32 (w, J77.6 Hz, 2H)10.68 (br. s, | M2
7 1S ES1/4PC] Dial posic 452LM+HN,
NS ESI/AP6] Dusl resal 449LNH)".
™ g "HHUR (300 HHz, DSO~d,) & pom 0.26 - 0,35 (a, 2 H) 051 -
Ly 0.61 (w, 28] 1.08 (d, J=6.6 Bz, 3 1) 1.13 -'1.28 (o, 1 )
WY 2.12 - 2.3 {n, 1 1) 2,75 - 2,98 {m; 1 H) %51 ~ 8.80 (m, 1
Example - H)'3.60 - 2.86 (m, ¢ H) 3.78 (d, J57.0Hz, 4 1) 4.05 (d,’ :
612 . JEI4.9 Bz, LB 4.8 (4, J=14.9 Hz, 1 1) 6.8 ~8.92 (n, 2 | N2
1) 7.17 - 7.26 (n, 2 H)20.07 Coo s, 1H:
7 M8 ESIZAPCI Dual bosi: 3890H+H]".
S EST/APCI Duad nesad 387LU-H).
o o ‘R'NIR (600 ¥Rz, DUSO-3,) 6 vem 0.28 - 0.83 (m; 2 ) 0.58 -
PPy 0.57 (n, 2H) 1.15= 124 (a, L B) 1.43 - 1.50 (n, 2 ) 1.85.
LYY -1 (o, 2B 2.83 - 5,95 (m, 2 0 2.41 - .50 n, 4 )
Example ' 364 - 3.70 (n, 2 H) 3.97 (d, J=6.6Hz, £ H) £.56 - 4.7 (m,
613 .y W) 6.3 - 6.98 (u, 2BV 717 - T.23 G B HD. Na
. M3 ESI/APCI Dual posi: MABLEHD'.
v, ¥ ESI/APEL Dual nega® 44314-HJ .
o 'L YR (506 KBz, DMSO-dy) & pem 0026 - 0.33 (m; % H) 0.53.-
U@g o 053(m.2ﬂ)115~135(m.13;297-31n1m.zmus
‘H’Y - 2,52 (@, 2 1) 8.77 {4, J=7.0 Hz; 2 ) 4.31 @, J57.0 Mz, 2
Example 7 4)4.88 (d, 957,08z, 2K} £.87 - 4:95 (m, 2°H) 6.84 - 650
6-14 P (m 2 0 7.16- 721 o 2 0. Wa
_ 1S ESL/HPCT Dual posit 417[H+H]', 439+dal.
v WS 'ESI/APCI Dua] mesa: 41611-1)-
o o NHR, 200 Mlz, DUSO-d;) & mpe 0.24.- 0.9 (w, 2 8) 0.49,-
A pe 050 (o, 21) 1.0~ 1.2 (s, 1 B) 2,08 (dd, Jo5.1, 8.2 fz,
e W LH) 2.39 - 249, (0, 1E) 345 = 3.52(w, .1 K) 3.70 (d;
Example S J5.1 2, 2H) 375¢d, J°7.0 Bz, 2 1) 3.84 (d, J=15.1 Hz: 1
8-15 o L. F).4.88 (4, J515.1 Kz, 1 H) 6.76 - 6.83.(n; &) 6.86 (br. | @
' [} 5., I By 7.09°0d. J=8.5 Hz. 2 0} 7.52 - 7.61 (m,- 1 H) 8.71 -
v 8.2 {a, 1 H).
RS ESI/APCI Duai nega: HIBLY-H)".
"H KR (300 ¥z, DHSO=d,) & ved 0.25 - 0.39 (m, 2 B) 0.50 -
0.6% (m, 2H) 1.18 ~1.29 (5, 1 E) 2.39---2.70 (n, 2 H) 327
ey /\g’n (d, J=15.4 Hz, [.H) 3:45 - 3.56 (uw, L 1) 3.73°- 3.82 (m, 2
Example ) 4.05 - £.22 (u. 1 H) 4.48 - 4.86 (a, 2 1) 6.30 - 6.97 (am;
616 SH) 7.4 W, J=8.9 Ha, T H) 7.29 - 7.%7 (m, ZH)8.HT (4,
J6.8 Bz, T H) 11.10 (s, TE).
v M5 ESI/APC Dual posit £40[+Hal®.
(S ES1/APCI Dual nesa: 41BIH-E)".
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[Table 23-3]

; -
CO“"N%?L“d Structure Analytical Data s
o g BONMR (500 NHs, DMSO-d0 & ppn .94 - 14 {n, 2H} L2
N p is, B 1.66 ~ 174 (3, 2 1.87 ~ 1.97 {a. | B} 2.50 (I,
ﬁ, Af\;% FEU08 Bz, TE) L L4 - 627 (m 4 H) 345 - 8.5 (m I ED
Example i .63 - 4.70 (=, U HY 656 (L Fed T B | A 832 (4 T | g,
6-17 Y'\g kz, 2 H). !
ot NS BSI/APLI Duat posi: d18[wegt
N HS EST/APCT Dusi nega: 416(4-8)".
P ' ONMR (600 MMu, DMSO-¢g 6 ppr .05 - 513 {n, 2 H} G40
g g, N 547 o, 2H) 086~ LB (@, 2T .03 - I3 (& J W 110
\/Lw,g**g - 130 f(m, BAY LGB0 - 1.0 (g 2H) D77~ 189 tn LD
Example ; o .73 (¢, JeG.6 Ha, 21 2.39 - 2.49 (g, | H) 87 - 2.95 (n,
o K(\ I 209 - 340 @ 410 3,45 - 5,59 G 11 3.79-2.57 | Na
A (m, UH) 435 - 4,44 (m, 1 B}
POV S BSI/APCL Dual posi: 422[N:E1%
NS ES1/APCL Dusi nega: 420 [N-HI".
'iOXMR (300 NWz. DMSO-d) 5 ppm 0.75 - 6.3% {(a 2 H} 8,5] -
g.61 fm, TR L1212V G AR OB1E - 3.99 (m 2R O30T
- 3.3:} (as,} ?m 3.98 ‘H;.nasja.wz 0 4.82 - ;}9{; Qe LW
5.13 (d, 7=14.8 Kz, | M 6.84 (4, J=5.7 He, .08 -zl
EX:T:IE (e, 2B 7.35 - 7.43 (@ 1 B) 7.54- 2.61 (a, [ W) 8,97 - | FA
- 8.41 {m, 1) 547 -8.52 {g, 1 ¥} 2.98 - 10,12 (g, L H. 8
WS ESI/APCT Doal posi: 452[M+H].
US ESI/ARC! Dozl nega: $50M-H]".
‘B ONMR (300 Mz, DUSB-d) & ppo 0.26 - 0.3¢ {u, 2 H} 0.4F -
P - 6,55 @, W L13- 1.8l {n 19 3.06 ~5.49 (2, 71 3.67
) ’\3/ - 3.84 {m, 3 EH 3.56 - 4.1 {m, a(m 5.58 ; g.as 7(5:,2*![3} \
i @ $.07 - 5.15 (o, | 1) 6,77 - 6,93 (m, 3 08 - 1.8 (5 .
Example L K} 7.39 (dd, J°8.2, 5.1 Mz, | ) 1.57 (dd, 2=8.2, 2.0 Bz, ! ‘\f"
620 L B} 8.32 - .56 (5, T H) 9.88 - 10.17 @, | B, Na
0 WS ESI/APCT Bual posi: 452[M:E}%.
MS ESI/APCT Bual nega: 450 [8-H17.
' KMR (600 MHz, DNSO-dg) & pyg 0.28 - 0. sz o, 28 0.52-
g €.57 (m 2 L0~ 123 {e 1 8) LOD - 214 (0 L 2.4}
(7’1/%,-/\,»9" ~ 453 {m VE) 283 - 271 (@ LB 282 - 2.89 w18
Examgle wj% g 5.44 - 5.48 (p, LB} 3. B2 - 62 (m LW LUE LTS (m 2
i B} 5.80 - 3,95 (n, 1H) 492 -5.00 G, 1Y B85 -89 (i Ng
621 ("(e Ny TEY L - RAE B W T8~ 25 (3 H) TAT - T2
N N @ 2R,
Ny ¥8 BSIZAPCI Dusl posi: 465 [HeH3".
NS E3I/APCI Dual nege: 468 [H-H1"
'\ MR (500 MF2, BMSO~dp O B D28 ~ G.¥ (m 2 H} ¢.3
o 0.57T (m, 2H) .14 -1.23 (m, } IO 1.9 - 2.1¢ (p, ! a)z
P T e - L3t (m 1My ZE3- LTI Gn TH) LB2-480 (u, tH)
Exarmple ’ A B 344 - 3,49 (o, 2 8,52 - 582 G LK) 376 - 379 (v, 2
h 0 3.81 - 3,93, 1M 492 -500 (n IW) £.85 -6.90 (| ng
6-22 PRRS TH TIG - U5 (o 2H) T.48 - 725 6 3D T.9T - .32
wt L (e, 11,
v, S ESIZAPCT Bual posi: 485 N33
NS EST/APCT Dust nega: 483 [¥-#3".
e O 'H R4R {300 MH3, DESO-dg O ppE 8.24 - .38 (m, 2 W) Q.58 -
3 e 0.6% fm, 2R 097 - 1,68 (a I 2.20 €5, TH) 3.3 (4
S Y 14,5 Bz, TH) 5,79 (0, JeR.0 Be, 2H) .48 (s, 3 H) 6.8% ~
Example W{I‘*«: 2 5.95 (m 2 T.i5 - 7.3 (e T 16.24 (br. s, | D). Ma
6-23 \E'\. M5 ESIZAPCL Dual pusi: #43{ME2%,
g~ s ESIZABCL Dual nega: 441 (4-H3
i
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[Table 23-4]
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Compound Struclure Analytical Data o
@ o I N4R (350 ¥Hz, DMSO-d9 & ppu 0.23 - e M (m TR 0.49 -
& E\(\d,m 0.60 (n, TE 0.94 - .71 (z 11 B} 555 ~ 2.80 (s, 2 0
Example ) 1 3.45 (d, J=4.0 Hz, 1 B .77 {d. Is5.8 Hz, 1R 483 {or.
| 0 s, ZHY 6.8% (4 J=5.3 Bz, 2@ 7.18 (4, 1=8.% Hs, 2 H. Ma
6-24 ~ NS ESI/APEY Dual past; 447[4¢A)’.
WS ES1/APCE Dual nega: 441 [¥-H3~
'R ONHR {300 MR2. DMSD-49 O ppw 317 (s, & B) 2.34 - 2.6
(o, 2 .46 (d, J=4,2 02, 2H) 4.38 (5, 2 H) 4,40 - 4,62
\'/C\”’\(,’ w, 2 W 6 ag {4, 1=8.7 tia, 21 '2.22 (d.) J=8.7 Ez, 1 )
TR - L4Ufn, W .45 - 134 fm B
Exﬁa_';g'e b NS ESI/APCY Dual poei: 405[MHE}". Ns
NS ESIAAECI Pual nega: 404[N-H]"
HONMR {600 HHx, DRSD-4) & pom |14 - 1.27 (o, 8 HY 1.53
L8 {p, 31 .81 -~ 1.8 (o, 2 H) 2,456 -~ 2.58 {n, 7 B} .76
- 2.83 (a, W) 312 - .28 (B 2 530 - 848 (m 4D
Exarple ; 1.20 - 7.33 (g, 5 B Na
6-26 d NS ESIZRPCI Dusl pesi: 436[MiH}. )
NS ESE/APCE Dual nega: 428[M-H}"
*HORHR {300 MHa, nns_ﬂ—us} & ppm 0.24 - 0.36 (@, 2 0.4 -
B.61 (o 2 ) 2.80 (a 1=6.8 Hz, 3 H) 0.B3 {d, J=6.% Hz, 2
B 1. tZw!ZS {m, z{)l s»zOﬁ (m, ' K) 2.25 ~ 1.4} {m,
1TE 278 (br.os., THY 319 -2.32 (e 0B R.55 {4, 4.5
Example Mo, 2 0D 3.78 (4, J= 7.9 f, w) 3,95 {d. J=15,2 Ha 1D Na
8-27 5.12 (d, i=15.2 Hz. ! B) 6,76 - 6.94 (o, 2 B) 7.1 - 7.98 :
(m, 2 H} 9.38 (br. s., 1 H}.
¥S ESIJAPCI Dmai posic 417(M4HIM
¥S ESE/APLY Dust nega: 415[M-BI".
TE NMR (200 Mz, DMSO-0) & pps 0.25 - 0.34 {m, T H .49 -
oH .60 (m, 2 M 0,86 (d, J=6.8 Hz, 3 H) 0.89 (d, T=5.8 Hr, 3
_ LOH W o103 - 8,25 Dn, L H LSS~ 209 (m 1E) 2.2 - 2.4 (o,
- C\YJT\([}[ 11 258 -286 (e 190 810 38 (. 1D 350
Example — 5 Feg.4 Mz, t U 3.78 &, JeT.0Be, 2M) 5.86 - 402 {n, 1D
6-28 f f:% §.05 - 5.24 to, | B 6.86 (d, J=B.7 Mz, 2 ) 7.20 (d, J=8.7 | N 2
"/\j Hz, 2 W) 9.57 {br. s., 1 M.
NN ¥S ESI/APC] Dual pesi: 417044H].
AV WS BSIZARCY Dual negat 415 [M-81
) B NNR (300 Mz, D¥SO-dg 6 pom .23 - 028 (n, 2 B 0.46 -
o 0,61 {m, 2H) .10~ 128 (o, TH) 2.62 (br. 5., 2 H) 3.78
W {4, 3=5.1 Bz, TH} 4.05 (d, )=7.0 He, Y H) 457 (5, 2 H)
Example -71\ o O §.76 (d, J=8.5 B, | 1) 7.6% (&d, J=8.5, 2.5 Mz, 1 B) 8.08
(d, I=2.5 Hz, § B} 10.87 (br. 3., ! M. Na
&2 . 4§ ESI1/APCI Dual posi: 404 [MsE]".
I . NS ESI/APCI Dua! negs: 4D2[M-HI"
P 'E WNR (300 ¥z, DNSD-GJ O pom .23 - 0.35 fn, 2 B) 0.49 -
1 , 0,63 (o 2R LIT - 188 (m 1B 3.23-2.40 (n, 2B} 3.4%
’W - 3,88 Gz, PE) 578 (4, FoG.8 Hz, 2H) .95 - 4.15 {m, | B}
Example o ¢ 502 (0, J=15.1 Be, 2H) B.AT ¢, J=2.7Hy, I M) T.19 (4,
H =§.7 Bz, 2 H} 0.O7 {br. 5., | H). Na
6-30 o4 L\I 5 Y5 ESI/APCI Uual orsi: 405 (M.
i uS EST/APCY Dral nega: 403[8-E]-
/W
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[Formula 23-5]
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Cempound ;
NPCS Struciure Analytical Data noraion
oM o 't SR (300 Whe, DMSO-dy) & pom 9.24 - 0.37 fu 2 H) 0.49 -
L 060 do, 2 110 - 198 (o LD 325 - 339 (o %D 343
m » E
R (@, 1= 48, 11 3T G, J=1.0 8 ¢ B9 A
Example RN H) 285 - 5.0 n 2 W) B.B2 - 382 (m 2R LIS LSS
5-31 9 Y Kz, 2 . Na
M ‘\/“\:.\_ NS ESI/APCE Dusd vosic 405 DRY,
"\p;i\_ o VS ESIZATE] Dual nega: 40804-K1 .
ok o 'HONNR (800 NBx, DMSO-d) 6 pew b.21 - 13T {o, 6 W) 2.4 -
oL 7L n 3H) 336 - 335 (n, ?H) 3.50 - 3.82 (& 4 E 405
o~ SO B
Y ‘g/ m A G T EY 428 - a8t (e 1) 696~ LOF 4 0B
Example it .38 - 844 (W LB 3.73 - .78 G 1 B TFA
632 g S ESEAPCE Duzl posi: 3B0{MHIT Ma
A S PS1/APCT Dual vega: 3861M-RD
\/}&“r’“ﬁ
f
R
o P ONMR (GO0 Mz, DMSG-d) & ppm 0.26 - 0.39 @, 3 B) 0.54 -
A p 056 {5, 2H) 120 {3, 53D .35 - .33 (o 1 1D 2.43 - 1.5
Y Ty fz, TH 537 - 3,45 (@, 2 424 (6, J=T4He, 2K 473 -
Example R SN £.80 (o 23 703 - 709 (@, I M 7.4 - .56 (s, L B
633 i ° MS ESI/APCE Duzl pusi: 405[4E3Y Na
e '*“»I: 45 TSI/APCE Dozl nega: 08(8-R] .
i
ST
o.f'\,\7 |
o o ONMR (300 MAz. DESO-d) O spa D.26 - G.35 (n, 2 HD U.49 -
[ 0.60 (m, 2 112 1,97 (o, 1R 223 - 2.40 fm, L) 2.54
r"-\[”J‘;gf‘](c” - 280 G D 3.2 (s, 3E) 4.6 - 8,3 (b 2B 851 (4,
Example PPN o 326.5 Hu. 2 By 3.54 - 9.63 (o, | ) 3.78 (4, J=7.0 #z, 2 IO
534 ! o 3.98 - 4,15 {n, 1 H) 4.86 - 5.08 {w. 1 H} 6.57 {d. Y=8.T°HE | Na
P NP PTG, 1°BT B, 2
Qvl - WS ESIZAPCE Dual post: 418 (48}°.
v S BSI/APCY Dual nege: 417[M-H}".
oH o "W NMR €500 ¥3z, DMSG-d) & poe 0.31 - 030 {m, W 0.51 -
Py aH LES (e THF LIS~ LA Ln, TH Lad - 280 {n, 2D .48
K\M\r" @, It i 8z, 28 400 @ 1=7.0Bs, 21 462 {br s, 2
W15 (s, 1R 822 & | .
Example "h :
6_1,? e ¥S ESE/APC] Duat posi: 405 [M#HI" N
: K(L\! ¥ ESI/APE] Duzl pega: 4030M-Hi~
i
‘N'F\U/\v
o 9 OR300 Wiz, DNSO-dg B pom 0.04 ~ .36 (o 215 0.48 -
Dt o, 2 RO7- 122 (s, T H) 205 (s, BH) 213~ 2.39
"’L“*H\p(\(m o tH) LAL - 0.00 G, TH 5.4%7- 858 fn TH) AT -

Example ENEN ) B34 Ga, 3 H) 299~ 416 (o, 1 ED 406 (8 J=I48F IR {op,
6.36 oy ° B.52 - 6.9 (o, 2B U7 - TET (6 2 W), Na
) P S M3 ESI/APCE Unal post: 432Mait *
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Example 7-1

N-{[9-Benzoyl-1-(4-biphenylylmethyl)-4-hydroxy-2-oxo-1,9-diazaspiro[5.5]Jundec-3-¢n-3-

yl]carbonyl} glycine

[0591]




[Formula 240]
OH O .
S N~ OH
A H
o. N N"~0O

(1) Synthesis of 2-methyl-2-propanyl 4-[(4-biphenylylmethyl)(3-ethoxy-3-
oxopropanoyl)amino]-4-(2-methoxy-2-oxoethyl)-1-piperidinecarboxylate

[0592] [Formula 241]

To a solution of the compound of Reference Example A-344 (3.14 g) and
triethylamine (1.50 mL) in ethyl acetate (100 mL), ethyl malony! chloride (1.22 mL) was
added at 0°C and thereafter the mixture was stirred at room temperature for 30 minutes.
The insoluble matter was removed by filtration and the filtrate was concentrated under
reduced pressure. The resulting residue was purified by silica gel column chromatography
(n-hexane:ethyl acetate = 90:10-50:50) to give 2-methyl-2-propanyl 4-f(4-
biphenylylmethyl}(3-ethoxy-3-oxopropanoyl)amino]-4-(2-methoxy-2-oxoethyl)-1-
piperidinearboxylate as a colorless amorphous mass (3.36 g).

'H NMR (600 MHz, CHLOROFORM-d) & ppm 1.26 (t,3=7.2 Hz, 3 H) 1.38 (5, 9 H) 1.68 -
1.79 (m, 2 H) 2.69 - 2.81 (m, 2 H) 2.82 - 2.96 (m, 2 H) 3.29 - 3.37 (m, 2 H) 3.39 (s, 2 H) 3.72
(s,3H)3.80-4.04 (m,2 H)4.17(q, J=7.2 Hz, 2 H) 4.73 (5,2 H) 7.27 - 7.31 (m, 2 H) 7.34 -
7.38 (m, 1 H) 7.43 - 7.47 (m, 2 H) 7.56 - 7.63 (m, 4 H).

MS ESI/APCI Dual posi: 575[M+Na]".

(2) Synthesis of 3-ethyl 9-(2-methyl-2-propanyl) 1-(4-biphenylyimethyl)-4-hydroxy-2-oxo-

1,9-diazaspiro{5.5Jundec-3-ene-3,9-dicarboxylate
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[0593] [Formula 242}

Fele 4

>‘/O\H/N

To a solution in tetrahydrofuran (70 mL) of the mixture (3.35 gj obtained in step (1}
above, sodium ethoxide (about 20%, solution in ethanol, 2.5 mL) was added and the mixture
was stirred with heating under reflux for 4 hours. After cooling to room temperature, 2
mol/L hydrochloric acid was added and extraction was conducted with ethyl acetate. The
combined organic layers were dried over anhydrous magnesium sulfate. The desiccant was
removed by filtration and the filtrate was concentrated under reduced pressure. The
resulting residue was purified by silica gel column chromatography (n-hexane:ethyl acetate =
90:10-40:60) to give 3-ethyl 9-(2-methyl-2-propanyl) 1-(4-biphenylylmethyl)-4-hydroxy-2-
oxo-1,9-diazaspiro[5.5Jundec-3-ene-3,9-dicarboxylate as a colorless amorphous mass (1.87
2
'H NMR (600 MHz, CHLOROFORM-d) § ppm 1.41 - 1.46 (m, 12 H) 1.57 (s, 2 H) 1.64 -
1.75(m, 2 H) 1.83 - 1.99 (m, 2 H) 2.75 - 2.88 (m, 4 H) 3.91 - 4.18 (m, 2 H) 4.39 - 4.45 (m,

2 H)4.64 -4.95 (m, 2H) 7.30 - 7.35 (m, 3 H) 7.40 - 7.44 (n, 2H) 7.49 - 7.53 (m, 2 H) 7.55 -
7.58 (m, 2 H) 14.00 - 14.18 (m, 1 H).

MS ESI/APCI Dual posi: 521[M+H]", 543[M+Na]".

MS ESUAPCI Dual nega: S19[M-HJ"

(3) Synthesis of ethyl 1-(4-biphenylylmethyl)-4-hydroxy-2-ox0-1,9-diazaspiro[5.5]undec-3-
ene-3-carboxylate hydrochloride

[0594]
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[Formula 243]
OH O

N

HN. .

To the compound (1.70 g) obtained in step (2) above, a solution (10 mL) of 4 mol/L
hydrogen chloride in 1,4-dioxane was added and the mixture was stirred at room temperature
for 68 howrs.  After concentrating under reduced pressure, the resulting residue was
crystallized with a liquid mixture of diethyl ether and ethyl acetate to give ethyl 1-(4-
biphenylylmethyl)-4-hydroxy-2-oxo-1,9-diazaspiro[5.5Jundec-3-ene-3-carboxylate
hydrochloride as a colorless solid (983 mg).

TH NMR (600 MHz, CHLOROFORM-d) § ppm 1.40 (t, J=7.1 Hz, 3 H) 1.68 - 1.82 {m, 2 H)
2.55-2.66(m,2H)2.79-2.87 (m,2H)2.95-3.12 (m, 2 H) 3.36 - 3.43 (m, 2 H) 4.39 (q,
J=7.0HZ, 2 H) 4.69 - 5.04 (m,2H)7.28 -7.32 (m, 1 H) 7.33 - 7.37 (m, 2 H) 7.37 - 7.41 (m,
2H)7.46 -7.53 (m, 4 H) 9.30 - 9.44 (m, 1 H) 9.44 - 9.57 (m, 1 H).

MS ESI/APCI Dual posi: 421[M+H]|", 443 M+Na]".

MS ESIVAPCI Dual nega: 419[M-H]J".

(4) Synthesis of ethyl 9-benzoy1-1-(4-biphenylylmethyl)-4-hydr0x§—2—oxo—1,9—

diazaspiro[5.5undec-3-ene-3-carboxylate

[0595] [Formula 244]

To a solution in tetrahydrofuran (6 mL) of the compound (160 mg) obtained in step
(3) above, benzoy!l chloride (59 mg) and triethylamine (120 mg) were added and the mixture

was stirred at room temperature for 1.5 hours.  To the reaction mixture, a saturated aqueous
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solution of sodium hydrogencarbonate was added and extraction was conducted with ethyl
acetate. The combined organic layers were dried over anhydrous magnesium sulfate. The
desiccant was removed by filtration and the filtrate was concentrated under reduced pressure.
The resulting residue was purified by NH silica gel column chromatography
(chloroform:methanol = 98:2-80:20) to give ethyl 9-benzoyl-1-(4-biphenylylmethyl)-4-
hydroxy-2-oxo-1,9-diazaspiro[5.5Jundec-3-ene-3-carboxylate as a colorless solid (56 mg).
MS ESI/APCI Dual posi: 525[M+H]".

MS ESIVAPCI Dual nega: 523[M-H]".

(5) Synthesis of 2-methyl-2-propanyl N-{[9-benzoyl- I-(4-biphenylylmethyl)-4-hydroxy-2-

ox0-1,9-diazaspiro[5.5Jundec-3-en-3-yl]carbonyl } glycinate

[0596] [Formula 245]

To a solution in N,N-dimethylformamide (4.0 mL} of the compound {52 mg)
obtained in step (4) above, glycine tert-butyl hydrochloride (29 mg) was added and the
mixture was stirred at 90°C for two hours. After being cooled to room temperature, the
reaction mixture was concentrated under reduced pressure. The resulting residue was
purified by silica gel column chromatography to give 2-methyl-2-propany! N-{[9-benzoyl-1-
(4-biphenylylmethyl)-4-hydroxy-2-ox0-1,9-diazaspiro[ 5.5 Jundec-3-en-3-
yljcarbonyl} glycinate as a colorless oil (14 mg).

'H NMR (600 MHz, CHLOROFORM-d) § ppm 1.45 - 1.50 (m, 9 H) 1.61 - 1.90 (m, 3 H)
2.02-2.17 (m, 1 H)2.75-2.95 (m, 3 H) 3.02 - 3.20 (m, 1 H) 3.55-3.75 (m, 1 H) 4.00 - 4.06
(m, 2 H) 4.68 - 4.90 (m, 3 H) 7.27 - 7.46 (m, 10 H) 7.51 - 7.59 (m, 4 H) 10.14 - 10.41 (m,

1 H).

MS ESI/APCI Dual posi: 610[M+H]", 632[M+Na]".
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MS ESI/APCI Dual nega: 608 M-H]".
(6) Synthesis of the titled compound

The compound (14 mg) obtained in step (5) above was used and treated by the same
technique as in Example 1-2(2) to give the titled compound as a colorless solid (6 mg).
'H NMR (500 MHz, CHLOROFORM-d) & ppm 1.62 - 1.86 (m, 3 H) 2.09 (s, 1 H) 2.79 - 2.96
(m, 3 H)3.04-3.17 (m, 1 H)3.57-3.74 (m, 1l H)4.14 - 4.22 (m, 2 H) 4.63 - 4.95 (m, 3 H)
7.27 - 747 (m, 10 H) 7.50 - 7.61 (m, 4 H) 10.16 - 10.37 (m, 1 H).
MS ESIVAPCI Dual posi: 554[M+H]", 576 [M+Na]".
MS ESI/APCI Dual nega: 552[M-H]".
Example 7-2
N-{[9-Benzyl-1-(4-biphenylylmethyl)-4-hydroxy-2-oxo-1,9-diazaspiro[5.5]undec-3-en-3-
yl]carbonyl}glycine trifluoroacetate

[0597] [Formula 246]
‘ OH O

(1) Synthesis of ethyl 9-benzyl-1-(4-biphenylylmethyl}-4-hydroxy-2-oxo-1,9-

diazaspiro[5.5]undec-3-ene-3-carboxylate

[0598] [Formula 247]

To a solution in chioroform (3 mL) of the compound (128 mg) obtained in Example
7-1(3), triethylamine (77 mg), N,N-dimethylformamide (1 mL) and benzyl bromide (63 mg)

were added successively and the mixture was stirred at 50°C for two hours.  After cooling
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the reaction mixture to room temperature, water was added to it.  Extraction was conducted
with chloroform and the combined organic layers were concentrated under reduced pressure.
The resulting residue was purified by NH silica gel column chromatography
(chloroform:methanol = 97:3-80:20) to give ethyl 9-benzyl-1-(4-biphenylylmethyl)-4-
hydroxy-2-oxo-1,9-diazaspiro[5.5]Jundec-3-ene-3-carboxylate as a colorless solid (32 mg).
"H NMR (600 MHz, CHLOROFORM-d) & ppm 1.41 (t, J=7.1 Hz, 3 H) 1.60 - 1.69 (m, 2 H)
2.02-2.15(m, 4 H)2.71 - 2.85 (m, 4 H) 3.48 (s, 2 H) 4.39 (q, J=7.1 Hz, 2 H) 4.72 - 4.96 (m,
2H)7.23-7.28(m,3H)7.28-734(m,5H)7.39-7.43 (m, 2 H) 7.46 - 7.58 (m, 4 H). .
MS ESI/APCI Dual posi: 511[M+H]".

MS ESIYAPCI Dual nega: 509[M-HJ.

(2) Synthesis of 2-methyl-2-propanyl N-{[9-benzyl-1-(4-biphenylylmethyl)-4-hydroxy-2-

ox0-1,9-diazaspiro[5.5|undec-3-en-3-yl]carbonyl } glycinate

[0599] [Formula 248]
OH O

The compound (32 mg) obtained in step (1) above was used and treated by the same
technique as in Example 7-1(5) to give 2-methyl-2-propanyl N-{[9-benzyl-1-(4-
biphenylylmethyl)-4-hydroxy-2-oxo-1,9-diazaspiro[5.5]undec-3-en-3-yl]carbonyl} glycinate
as a colorless oil (32 mg).

"H NMR (600 MHz, CHLOROFORM-d) § ppm 1.46 (s, 9 H) 1.60 - 1.67 (m, 2 H) 1.99 - 2.08
(m, 2 ¥)2.09-2.19 (m, 2 H)2.70 - 2.82 (m, 4 H) 3.30 (s, 2 H) 3.98 - 4.06 (m, 2 H) 4.75 -
486(m,2H)7.22-7.27 (m,30)7.27-7.35(m, 5 H) 7.39-7.44 (m, 2 H) 7.48 - 7.58 (m,

4 H) 10.18 - 10.40 (m, 1 H).

MS ESIVAPCI Dual posi: 596[M~+H]".

MS ESI/APCI Dual nega: 5%94[M-H].
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(3) Synthesis of the titled compound

The compound (27 mg) obtained in step (2) above was used and treated by the same
technique as in Example 1-2(2) to give the titled compound as a pale yellow solid (31 mg).
'"H NMR (600 MHz, METHANOL-dq) § ppm 1.95 - 2.03 (m, 2 H) 2.18 - 2.28 (m, 2 H) 3.00 -
3.27 (m, 4 H)3.33-3.39 (m, 2 H) 3.58 (s, 2 H) 4.07 - 4.13 (m, 2 H) 4.26 (5, 2 H) 7.27 - 7.37
(m, 3 H) 7.37-7.41 (m, 2 H) 7.42 - 7.49 (m, 5 H) 7.53 - 7.59 (i, 4 H).
MS ESIAPCI Dual posi: 340[M+H]".
Example 7-3

N-[(9-Benzoyl-1-benzyl-4-hydroxy-2-oxo-1,9-diazaspiro[5.5jundec-3-en-3-

yl)carbonyl]glycine
[0600] [Formula 249]

Instead of the compound obtained in Reference Example A-344, the compound
(1.08 g) obtained in Reference Example A-341 was used and treated by the same technique
as in Example 7-1 to give the titled compound as a colorless solid (25 mg).
"H NMR (600 MHz, DMSO-dg) 8 ppm 1.41 - 1.53 (m, 1 H) 1.57 - 1.70 (m, 1 H) 1.74 - 1.93
(m,2 H)2.46 - 2.47 (m, 2 H) 2.79 - 2.92 (m, 2 H) 2.98 - 3.09 (m, 2 H) 3.89 - 4.03 (m, 2 H)
4.70 - 4.82 (m, 2 H) 7.21 - 7.35 (m, 7 H) 7.35 - 7.42 (m, 3 H) 9.92 - 10.20 (m, 1 H).
MS ESVAPCI Dual posi: 478[M-+H]", 500[M-+Na]".
MS ESIVAPCI Dual nega: 476[M-H]".
Example 8-1
4-Hydroxy-N-[2-(hydroxyamino)-2-oxoethyl}-1-(4-methoxybenzyl)-2-ox0-1,2,5,6-
tetrahydro-3-pyridinecarboxamide
0601]
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[Formula 250]
OH © H

Mon—~_-N..

N™ 0

Instead of monobenzyl malonate and glycine tert-butyl hydrochloride, the compound
(100 mg) obtained in Example 1-48 and hydroxylamine hydrochloride (31 mg) were
respectively used and treated by the same technique as in Example G-1(1) to give the titled
compound as a colorless amorphous mass (62.2 mg).
"H NMR (300 MHz, CHLOROFORM-d) § ppm 2.47 - 2.67 (m, 2 H) 3.26 - 3.37 (m, 2 H)
3.79(s,3H)4.00-4.18 (m, 2 H)4.47 - 4.59 (m, 2 H) 6.80 - 6.93 (m, 2 H) 7.14 - 7.24 (m,
2H) 10.16 - 10.28 (m, 1 H).
MS ESI/APCI Dual posi: 350{M+H]".
Example 9-1
N-{[4-Hydroxy-1 —(4—methokybenzy1)-2-oxo-1 ,2,3,6-tetrahydro-3-pyridinyl]carbonyl} -3~
alanine

[0602] [Formula 251]

OH O C
oW

(1) Synthesis of sodium 5-(c¢thoxycarbonyl)-1-(4-methoxybenzyl)-6-o0x0-1,2,3,6-tetrahydro-
4-pyridinolate
[0603] [Formula 252]

ONaQ-

Ao

N™~0

B
. L O/
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Instead of the compound obtained in Reference Example A-1, the compound
(12.2 g) obtained in Reference Example A-45 was used and treated by the same techniques as
in Example 1-1(1) and (2) to give sodium 5-(ethoxycarbonyl)-i-(4-methoxybenzyl)-6-oxo-
1,2,3,6-tetrahydro-4-pyridinolate as a solid (12.5 g).
"H NMR (300 MHz, DMSO-dg) & ppm 1.10 - 1.18 (m, 3 H) 2.03 (t, J=6.5 Hz, 2 H) 3.03 {1,
J=6.5Hz,2 H)3.72 (s, 3 H) 3.94 (q, 3=7.0 Hz, 2 H) 4.40 (5,2 H) 6.79 - 6.93 (m, 2 H) 7.04 -
7.27 (m, 2 H).
MS ESIAPCI Dual posi: 306]M+H]", 328[M+Na]".
MS ESVAPCI Dual nega: 304[M-H]".
(2) Synthesis of 2-methyl-2-propanyl N-{[4-hydroxy-1-(4-methoxybenzyl)-2-0x0-1,2,5,6-
tetrahydro-3-pyridinyl]carbonyl }-B-alaninate

[0604] [Formula 253
OH © :

O

(%N/\»Lok

N"~0 )

0,

The compound obtained in step (1) above and §§ alanine tert-butyl hydrochloride

(334 mg) rather than glycine tert-butyl hydrochloride were used and treated by the same
technique as in Example 1-1(3) to give 2-methyl-2-propanyl N-{[4-hydroxy-1-(4-
methoxybenzyl}-2-ox0-1,2,5,6-tetrahydro-3-pyridinyl]carbonyl } -B-alaninate as an oil
(518 mg).
"H NMR (300 MHz, CHLOROFORM-d) 8 ppm 1.48 (s, 9 H) 2.46 - 2.62 (m, 4 H) 3.22 - 3.37
(m,2 H)3.48-3.72 (m,2 H) 3.80 (s, 3 H) 4.47 - 4.61 (m, 2 H) 6.78 - 6.93 (m, 2 H) 9.95 -
10.41 (m, 2 H).
MS ESVAPCI Dual posi: 427{M+NaJ".
MS ESIVAPCI Dual nega: 403[M-H]".
(3) Synthesis of the titled compound

The compound (518 mg) obtained in step (2} above was used and treated by the



- 380 -

same technique as in Example 1-1(4) to give the titled compound as a colorless solid

(283 mg).

'H NMR (300 MHz, CHLOROFORM-d) 8 ppm 2.48 - 2.77 (m, 4 H) 3.21 - 3.37 (m, 2 H)
3.58-3.72(m, 2 H) 3.80 (s, 3 H) 4.46 - 4.62 (m, 2 H) 6.79 - 6.94 (m, 2 H) 7.11 - 7.24 (m,

2 H)9.95 - 10.50 (m, 1 H).

MS ESI/APCI Dual posi: 349[M+H]', 371[M+Na]".

[0605] The compounds of the following Examples 9-2 to 9-4 were synthesized using a
commercial grade of the corresponding amines by the method described in Example 9-1 or
modifications thereof. The structures of the synthesized compounds and their NMR and MS
data are shown in Table 24-1.

[0606] [Table 24-1]

d i Salt
Cnngga'un Structure Anaiytical Data .
P N OWMR (300 WHo, CHLOROFORK-&) & opw J.80 - 2.00 fm, 2 )
P 2,45 (1, J=1 U Bx, 2B} 284 - 183 (2 28 323 - 336 (s
e N . . .
Sy 9l 387 - 350 (o 2 375 - 3,85 (m, 3D L4 - 4.60
Example g ° G, ZTH) 6.8 - 6% ® IR 704 -7.95 { 2 H3.
82 . MS ESI/APCE Dual pust: 3631MHIT.
,i Y
LAy
e ; HORMR (560 WHa, DMSO-Og & pow BEL (4, =il He, W) 1.40
',L\j\ Lo - BB0 (m, TE) 522038 R 2H LTS G, 3K 40D -
! L e 4.2 (o L Hy 4.4 05, 2H) 6.83 - 6.99 (2, 2D T.15 - 708
Example heSg 8 r, 20. Na
33 L ’
)
Cie
o o ' ORMR (300 Mz, DMSC-49 § pez (23 (4, 1°6.8 Hn. 3 W 2.46
LA " - 250 {m, 2R} .17 -3.30 (e, 200 573 {s. 38 3,78 -
Example W ‘}‘fo 5,93 {m, LW 4.48 (s. TH) 6.30 - 6.95 ¢z, 23D 706 - 7.2
94 ¥ o 2. : N s
-‘ﬁ
NP
Example 9-5

N-{[4-Hydroxy-1-(4-methoxybenzyl}-2-oxo-1,2,5,6-tetrahydro-3-pyridinyi]carbonyl }-N-

methylglycine

[0607]
OH O

[Formula 254]

(J\I&?/\éropi

N™ 0
RS

l

=

0/



-381 -

(1) Synthesis of 2-methyl-2-propanyl N-{[4-hydroxy-1-(4-methoxybenzyl)-2-oxo-1,2,5,6-
tetrahydro-3-pyridinylJcarbonyl }-N-methyiglycinate
[0608] [Formula 255]

OH O

LS
N"T0
0"

To a solution in 1,2-dimethoxyethane (5.0 mL) of the compound (500 mg) obtained
in Example 9-1(1), triethylamine (215 mg) and sarcosine tert-butyl hydrochloride (345 mg)
were added and the mixture was stirred at 50°C for 6 hours. After cooling the reaction
mixture to room temperature, the insoluble matter was removed by passage through Celite
(registered trademark). The filtrate was concentrated under reduced pressure and the
resulting residue was purified by silica gel column chromatography (n-hexane:ethyl acetate =
100:0-0:100) to give 2-methyl-2-propanyl N-{{4-hydroxy-1-(4-methoxybenzyl)-2-oxo-
1,2,5,6-tetrahydro-3-pyridinyl]carbonyl}-N-methylglycinate as a yellow oil (347 mg).

'"H NMR (300 MHz, CHLOROFORM-d) § ppm 1.48 (s, 9 H) 2.49 (t, J=6.7 Hz, 2 H) 3.06 (s,
3H)3.31(t, J=6.7Hz,2 H) 3.80 (5,3 H)4.00 (5,2 H) 457 (5,2 H) 6.81 - 6.91 (m, 2 H) 7.14
-7.25 (m, 2 H).

(2) Synthesis of the titled compound

The compound (347 mg) obtained in step (1) above was used and treated by the
same technique as in Example 1-1(4) to give the titled compound as a colorless solid
(116 mg).

'H NMR (300 MHz, DMSO0-dg) 8 ppm 2.18 - 2.31 (m, 2 H) 2.80 (br. 5., 2 H) 3.14 (1,
J=6.9Hz,2H)3.73 (5,3 H) 4.39 (5,2 H) 6.84 - 6.90 (m, 2 H) 7.12 - 7.23 (m, 2 H).
Example 10-1

N-[(1-{2-[(4-Biphenylylmethyl)amino]-2-oxoethyl }-4-hydroxy-6,6-dimethyl-2-ox0-1,2,5,6-
tetrahydro-3-pyridinyl)carbonyl]glycine sodium salt

[0609]
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[Formula 256]

(1) Synthesis of 2-methyl-2-propanyl N-{[1-(2-{[dimethyl(2-methyl-2-
propanyl)silyl]oxy}ethyl)-4-hydroxy-6,6-dimethyl-2-0x0-1,2,5,6-tetrahydro-3-
pyridinyljcarbonyl} glycinate

[0610] [Formula 257]

Instead of the compound obtained in Reference Example A-1, the compound

(19.7 g) obtained in Reference Example A-342 was used and treaded by the same techniques
as in Example 1-1(1) to (3) to. give 2-methyl-2-propanyl N-{[1-(2-{[dimethyl(2-methyl-2-
propanyl)silyljoxy }ethyl)-4-hydroxy-6,6-dimethyl-2-0x0-1,2,5,6-tetrahydro-3-
pyridinyljcarbonyl}glycinate as a pale brown solid (10.9 g).
'H NMR (300 MHz, CHLOROFORM-d) 8 ppm 0.04 - 0.09 (m, 6 H) 0.86 - 0.93 (m, 9 H)
1.31-1.37 (m, 6 H) 1.48 (s, 9 H) 2.40 - 2.63 (m, 2 H) 3.40 - 3.58 (m, 2 H) 3.64 - 3.84 (m,
2 H) 3.94 - 4.09 (m, 2 H) 10.14 - 10.39 (m, 1 H).
MS ESI/APCI Dual posi: 457[M+H]".
(2) Synthesis of 2-methyl-2-propanyl N-{[4-hydroxy-1-(2-hydroxyethyl)-6,6-dimethyl-2-
oxo-1,2,5,6-tetrahydro-3-pyridinyl]carbonyl} glycinate
[0611] [Formula 258]

OH O

Ioa R e
‘N0
\OH

The compound (5.25 g) obtained in step (1) above was used and treated by the same
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technique as in Example 4-1(4) to give 2-methyl-2-propanyl N-{[4-hydroxy-1-(2-
hydroxyethyl)-6,6-dimethyl-2-0x0-1,2,5,6-tetrahydro-3-pyridinylcarbonyl } glycinate as a
pale yellow oil (3.90 g).

'"H NMR (300 MHz, CHLOROFORM-d) § ppm 1.34 (s, 6 H) 1.49 (s, 9 H) 2.49 - 2.64 (m,
2H)3.55-3.66 (m,2 H)3.71 - 3.84 (m, 2 H) 3.98 - 4.06 (m, 2 H) 9.92 - 10.55 (m, 1 H).
MS ESI/APCI Dual posi: 343[M+H]".

MS ESVVAPCI Dual nega: 341[M-HJ".

(3) Synthesis of 2-methyl-2-propanyl N-{[4-hydroxy-6,6-dimethyl-2-0x0-1-(2-oxoethyl)-

1,2,5,6-tetrahydro-3-pyridinyl]carbonyl} glycinate

[0612] [Formula 259]

The compound (3.90 g) obtained in step (2) above was used and treated by the same
technique as in Reference Example 19-1 to give 2-methyl-2-propanyl N-{[4-hydroxy-6,6-
dimethyl-2-0x0-1-(2-oxoethyl)-1,2,5,6-tetrahydro-3-pyridinyljcarbonyl } glycinate as a pale
yellow solid (2.55 g). 7
'H NMR (300 MHz, CHLOROFORM-d) & ppm 1.27 - 1.33 (m, 6 H) 1.43 - 1.51 (m, 9 H)
2.54 - 2.71 (m, 2 H) 3.95 - 4.18 (m, 4 H) 9.52 - 9.61 (m, 1 H) 9.90 - 10.03 (m, 1 H).

MS ESI/APCI Dual posi: 341[M+H]".

MS ESIAPCI Dual nega: 339[M-HJ.

(4) Synthesis of [4-hydroxy-2,2-dimethyl-5-({2-[(2-methyl-2-propanyi)oxy]-2-
oxoethyl}carbamoyl)-6-0x0-3,6-dihydro-1(2H)-pyridinyl]acetic acid

[0613] [Formula 260]
OH O

Inabe
N0
Kfo

OH
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To a suspension in ethanol (40 mL) of the compound (1.93 g) obtained in step (3)
above and silver nitrate {1.93 g), a solution of sodium hydroxide (907 mg) in water (26 mL)
was added dropwise under cooling with ice and the mixture was stirred at the same
temperature for 20 minutes. To the reaction mixture, ethyl acetate and 2 mol/L hydrochloric
acid were added and the resulting mixture was brought to room temperature. Extraction
was conducted with chloroform and the combined organic layers were dried over anhydrous
magnesium sulfate. After removing the desiccant by filtration, the filtrate was concentrated
under reduced pressure. The resulting residue was purified by silica gel column
chromatography (chloroform:methanol = 100:0-85:15, then n-hexane:ethyl acetate = 98:2-
25:75) to give [4-hydroxy-2,2-dimethyl-5-({2-[(2-methyl-2-propanyl)oxy]-2-
oxoethyl}carbamoyl)-6-0x0-3,6-dihydro-1(2H)-pyridinyl]acetic acid as a colorless
amorphous mass (1.79 g).
'"H NMR (300 Mz, CHLOROFORM-d) & ppm 1.31 - 1.38 (m, 6 H) 1.45 - 1.52 (m, 9 H)
2.54-2.70 (m, 2 H)3.97-4.06 (m, 2 H)4.11 - 4.22 (m, 2 H) 9.79 - 10.54 (m, 1 H).
MS ESI/APCI Dual nega: 355[M-H]J.
(5) Synthesis of 2-methyl-2-propanyl N-[(1-{2-[(4-biphenylylmethyl}amino]-2-oxoethyl }-4-
hydroxy-6,6-dimethyl-2-oxo-1,2,5,6-tetrahydro-3-pyridinyl)carbonyl]glycinate
| [0614] [Formula 261] |

Instead of monobenzyl malonate and glycine tert-butyl hydrochloride, the compound
(245 mg) obtained in step (4) above and 4-phenylbenzylamine (189 mg) were respectively
used and treated by the same technique as in Reference Example G-i (1) to give 2-methyl-2-
propanyl N-[(1-{2-[(4-biphenylylmethyl)amino]-2-oxoethyl}-4-hydroxy-6,6-dimethyl-2-oxo-
1,2,5,6-tetrahydro-3-pyridinyl)carbonyl]glycinate as a colorless solid (285 mg).
"H NMR (300 MHz, CHLOROFORM-d) & ppm 1.32 - 1.37 (m, 6 H) 1.45 - 1.50 (m, 9 H)
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2.51-2.63 (m,2 H)3.98 -4.06 (m, 2 H)4.09-4.17 (m, 2 H) 4.44 - 4.54 (m, 2 H) 6.80 - 6.90
(m,1H)7.29-738(m,3H)7.39-748 (m, 2 H) 7.51 - 7.62 (m, 4 H) 9.85 - 10.62 (m, 1 H).
MS ESI/APCI Dual posi: 544[M+Na]".
MS ESIVAPCI Dual nega: 520[M-HJ".
(6) Synthesis of the titled compound

The compound (285 mg) obtained in step (5) above was used and treated by the
same techniques as in Example 1-3(2) and (3) to give the titled compound as a pale yellow
solid (237 mg).
"H NMR (300 MHz, DMSO-dg) & ppm 1.23 (s, 6 H) 2.54 - 2.71 (m, 2 H) 3.46 (d, J=4.4 Hz,
2H)4.01(s,2H)4.33 (d, J=6.1 Hz, 2H) 7.29 - 7.39 (m, 3 H) 7.40 - 7.50 (m, 2 H) 7.56 -
7.70 (m, 4 H) 8.27 - 8.44 (m, 1 H) 9.86 - 10.12 (m, 1 H).
[0615] The compounds of the following Examples 10-2 and 10-4 were synthesized using a
commercial grade of the corresponding amines by the method described in Example 10-1 or a
modification thereof. The structures of the synthesized compounds and their NMR and MS
data are shown in Table 25-1.

[0616] [Table 25-1]

COFR%‘?““" Structure Analytical Data o on
O TR (300 Kilz, DFS04s) & pom 1.%5 (3, 6.0) 2. 8? 2 85
wag«m (m; 2 B) 5.95 - 4,05 (n, 4 E) 4.30 — 4.45 (i, 2K

7.56 (o, 2 H) T.61 - 774@311)323—870@111)984

Example ‘T ~10.28 (a, 1 §) 12,58 = 13.06 {x, : D).

10-2 Hé
P

v " KR, (308 Uflz, DHSO-d;) & oow.1.13 - 1.30 (m, 6 I 2.40 -

5 NP 2.80 (o, 2 B) 2.78 - .04 (u, 3 ) 341 = ssi(mzﬂ)ua
gy i —-43Jtm51{3444~4ee(m2}(1)710-7a3(m4n)
7.39 - 7.45 (w, 1 ) 9.75 - 10.24 (o, 1 1)
Example NG HS ESL/APCT Dual posi: 444 [M+Hal'. Wea
104 ﬂé S ESE/AFCI Dual pega:- 420(U-H)".
I
Example 11-1

N-({1-[1-(4"-Fuoro-4-biphenylyl)-2-hydroxyethyl]-4-hydroxy-2-oxo-1,2,5,6-tetrahydro-3-
pyridinyl }carbonyl)glycine
[0617] '
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[Formula 262]
OH O

(1) Synthesis of methyl N-({1-[2-{{dimethyl(2-methyl-2-propanyl)silyljoxy}-1-(4-
iodophenyl)ethyl]-4-hydroxy-2-ox0-1,2,5,6-tetrahydro-3-pyridiny} } carbonyl)glycinate

[0618] [Formula 263]
OH O

- : o\
LY

N"~0

| O.TB-S'

Instead of the compound obtained in Reference Example A-1 and glycine tert-butyl
hydrochloride, the compound (1.40 g) obtained in Reference Example B-19 and glycine
methyl hydrochloride (442 mg) were respectively used and treated by the same techniques as
in Example 1-1(1} to (3) to give methyl N-({1-[2-{[dimethyl(2-mcthyl-2-
propanyl)silylJoxy}-1-(4-iodophenyl)ethyl]-4-hydroxy-2-oxo-1,2,5,6-tetrahydro-3-
pyridinyl}carbonyl)glycinate as a pale brown solid (1.40 g).

'H NMR (300 MHz, CHLOROFORM-d) 8 ppm 0.09 (s, 6 H) 0.87 (s, 9 H) 2.39 - 2.62 (m,
2H)3.05-3.21(m, 1 H)3.33-3.50 (m, 1 H)3.78 (s, 3 H) 3.99 - 4,21 (m, 4 H) 5.55-5.78
(m,1H)7.04-7.16 (m, 2 H) 7.61 - 7.74 (m, 2 H).

MS ESI/APCI Dual posi: 589[M-+H]".

MS ESI/APCI Dual nega: 587[M-HJ".

(2) Synthesis of methyl N-({4-hydroxy-I-[2-hydroxy-1-(4-iodophenyl)ethyl]-2-0x0-1,2,5,6-
tetrahydro-3-pyridinyl} carbonyl)glycinate

[0619]
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ﬁf‘“”\f
ioay

To a solution in ethyl acetate (67 mL) of the compound (1.32 g} obtained in step (1)
above, a selution (12.3 mL) of 4 mol/L hydrogen chloride in 1,4-dioxane was added and the
mixture \.»vas stirved at room temperature for an hour. Water was then added under cooling
with ice. Extraction was conducted with ethyl acetate and the organic layer was washed
with saturated brine. The washed organic layer was dried over anhydrous magnesium
sulfate and after removing the desiccant by filtration, the filtrate was concentrated under
reduced pressure. The resulting residue was purified by silica gel column chromatography
(n-hexane:ethyl acetate = 99:1-0:100) to give methyl N-({4-hydroxy-1-[2-hydroxy-1-(4-
iodophenyl)ethyl]-2-ox0-1,2,5,6-tetrahydro-3-pyridinyl } carbonyl)glycinate as a pale yellow
amorphous mass (880 mg).

'H NMR (300 MHz, CHLOROFORM-d) & ppm 2.35 - 2.62 (m, 2 H) 2.99 - 3.18 (m, 1 H)
326-346(m, 1 H)3.77(s,3H)3.94-422 (m, 4 H) 5.58 - 5.80 (m, | H) 6.95-7.13 (m,
2H)7.57-7.78(m,2 H) 9.95 - 10.56 (m, 1 H).

MS ESI/APCI Dual posi: 475[M+H]".

MS ESI/APCI Dual nega: 473[M-H]".

(3) Synthesis of methyl N-{[7-hydroxy-3-(4-iodophenyl)-2,3,6,8a-tetrahydro-5H-
[1,3]oxazolo[3,2-a]pyridin-8-yl]carbonyl} glycinate

[0620] [Formula 265]

0 0 ‘
C
: N. N
CHY
N" g
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To a solution in acetonitrile (14.8 mL) of the compound (880 mg) obtained in step
(2) above, propylphosphonic acid anhydride {cyclic trimer) (50%, solution in ethyl acetate,
5.91 g) was added and the solvent was immediately concentrated under reduced pressure.
~ To the resulting residue, acetonitrile (14.8 mL) was added and the mixture was stirred at
90°C for three hours. The reaction mixture was concentrated under reduced pressure and
chloroform was added to the concentrate. With the solvent being distilled off under reduced
pressure, the crude product was adsorbed on diatomaceous earth. The crude product
adsorbed on the diatomaceous earth was purified by NH silica gel column chromatography
(chlorform:methanol = 100:0-95:5) to give methyl N-{{7-hydr0xy—3-(4-i0dophenyl)-2,3,6;83-
tetrahydro-5H-[1,3 Joxazolo[3,2-a]pyridin-8-yl]carbonyl } glycinate as a colorless solid
(690 mg).
"H NMR (300 MHz, CHLOROFORM-d) & ppm 2.51 - 2.74 (m, 2 H) 3.11 - 3.37 (m, 2 H)
3.74 (s, 3 H) 4.12 (d, J=5.6 Hz, 2 H) 4.53 (dd, J=9.2, 8.5 Hz, 1 H) 4.75 (t, J=8.5 Hz, I H)
4.97-522(m, 1 H)7.02 - 7.12 (m, 2 H) 7.73 - 7.83 (m, 2 H} 9.59 (t, J]=5.4 Hz, 1 H).
MS ESI/APCI Dual posi: 457[M-+H]", 479[M+Na]",
(4) Synthesis of methyl N-{[3-(4’-fluoro-4-biphenylyl)-7-hydroxy-2,3,6,8a-tetrahydro-5H-
[1,3]oxazolof3,2-a]pyridin-8-yl]carbonyl} glycinate
[0621] [Formula 266]

A mixture of the compound (100 mg) obtained in step (3) above, 4-
fluorophenylboronic acid (66 mg), palladium(Il) acetate (6.6 mg), tri(2-
methylphenyl)phosphine (26 mg), potassium carbonate (186 mg), methano!l (4.4 mL) and

toluene (2.2 mL) was stirred in a sealed tube at 90°C for 70 minutes.  After being cooled to
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room temperature, the reaction mixture was concentrated under reduced pressure. The
resulting residue was purified by silica gel column chromatography (n-hexane:ethyl acetate =
99:1-0:100, then chloroform:methanol = 100:0-85:15) to give methyl N-{[3-(4’-fluoro-4-
biphenylyl)-7-hydroxy-2,3,6,8a-tetrahydro-5H-[ 1,3]oxazolo[3,2-alpyridin-8-
yl]carbonyl} glycinate as a pale brown solid (100 mg).
"H NMR (300 Mz, CHLOROFORM-d) § ppm 2.56 - 2.76 (m, 2 H) 3.18 - 3.50 (m, 2 H)
3.74 (5,3 H) 4.10 - 4.17 (m, 2 H) 4.54 - 4.68 (m, 1 H) 4.88 (t, }=8.5 Hz, 1 H) 5.06 - 5.22 (m,
1 H)7.09-7.22(m, 2 H) 7.36 - 7.47 (m, 2 H) 7.50 - 7.66 (m, 4 H) 9.69 (1, J=5.5 Hz, 1 H).
MS ESI/APCI Dual posi: 425[M+H]", 447[M+Na]".
(5) Synthesis of the titled compound

To a solution in tetrahydrofuran (2.4 mL) and methanol (2.4 mL) of the compound
(100 mg) obtained in step (4) above, 1 mol/L sodium hydroxide in aqueous solution (471 uL)
was added and the mixture was stirred at room temperature for 13 hours. The precipitate
was recovered by filtration and dissolved in ethyl acetate and 4 mol/L. hydrochloric acid.
The organic layer was concentrated under reduced pressure and the resulting residue was
purified by preparative HPLC. To a solution of the resulting purified product (45.0 mg) in
acetone (2 mL), 1 mol/L sodium hydroxide in aqueous solution (105 ul.} was added and the
mixture was stirred at room temperature. The precipitate was recovered by filtration to give
the titled compound as a colozless solid (40 mg).
'H NMR (300 MHz, DMSO-dg) 8 ppm 2.40 - 2.50 (m, 2 H) 3.00 - 3.22 (m, 1 H) 3.37 - 3.51
(m, 2 H) 3.83 - 4.03 (m, 2 H) 5.11 (br. 5., 1 H) 5.68 (br.s., 1 H) 7.21 - 7.35 (m, 2 H) 7.35 -
7.48 (m, 2 H) 7.55 - 7.76 (m, 4 H).
MS ESIVAPCI Dual posi: 429[M-+H]".
MS ESI/APCI Dual nega: 427[M-H]".
Reference Example X-1
Synthesis of (55)-1-(biphenyl-4-ylmethyl)-N-{2-[(4-bromophenyl)amino]-2-oxoethyl } -4-
hydroxy-5-methyl-2-0x0-1,2,5,6-tetrahydropyridin-3-carboxamide and determination of its

absolute configuration by X-ray crystallography
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[0622] [Formula 267]
CH O

H
N“~0 Q T BF

To a solution in N,N-dimethylformamide (1.00 mL) of the compound (60.8 mg)
obtained in Example 3-1, 4-bromoaniline (39.0 mg), propylphosphonic acid anhydride
(cyclic trimer) (50%, solution in N,N-dimethylformamide, 135 uL) and triethylamine
(64.0 uL) were added and the mixture was stirred overnight at room temperature. To the
reaction mixture, 4-bromoaniline (39.0 mg), propylphosphonic acid anhydride (cyclic trimer)
(50%, solution in N,N-dimethylformamide, 135 pl.) and triethylamine (64.0 pL) were further
added and the mixture was stirred at room temperature for three hours. The reaction
mixture was purified by preparative HPLC to give the residue (43.2 mg). The resulting
residue was crystallized with a liquid mixture of n-hexane, diethyl ether, and ethyl acetate to
give the titled compound as a colorless solid (25.8 mg, 95.5%ee). Part of the resulting solid
was tecrystallized with a liquid mixture of chloroform and methanol and the resulting
acicular crystal was used in X-ray crystallography. As the result, the 2-0x0-1,2,5,6-
tetrahydropyridine ring of the crystal was determined to have an absolute configuration (S) at
position 5. |
'H NMR (300 MHz, CHLOROFORM-d) § ppm 1.09 - 1.24 (m, 3 H) 2.69 - 2.86 (m, ! H)
3.10 (dd, }=12.5, 8.2 Hz, 1 H) 3.44 (dd, J=12.5, 5.8 Hz, 1 H)4.11-4.18 (m, 2 H) 4.60 - 4,73
(m, 2 H)7.30-7.39(m,3 H)7.40-7.48 (m, 6 H) 7.53 - 7.62 (m, 4 H) 8.14 - 8.24 (m, 1 H)
10.46 - 10.58 (m, 1 H).

MS ESI/APCI Dual posi: 548[M+H]".
MS ESI/APCI Dual nega: 546[M-HJ".
Optical HPLC retention time: 11.041 min.

Reference Example X-2
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Synthesis of (SR)-1-(biphenyl-4-ylmethyl)-N-{2-[(4-bromophenyl)amino]-2-oxoethyl } -4-
hydroxy-5-methyl-2-ox0-1,2,5,6-tetrahydropyridin-3-carboxamide and determination of its
absolute configuration by X-ray crystallography

[0623] [Formula 268]
OH O H

LT
N” ™0 © Br

The compound (54.8 mg) obtained in Example 5-2 was used and treated by the same
technique as in Reference Example X-1 to give the titled compound as a colorless solid
(33.1 mg, 93.8%ee). By subsequent X-ray crystallography, the 2-0x0-1,2,5,6-
tetrahydropyridine ring of the crystal was determined to have an absolute coafiguration (R) at
position 5.
'H NMR (300 MHz, CHLOROFORM-d) 3 ppm 1.09 - 1.24 (m, 3 H) 2.55 - 2.82 (m, 1 H)
3.10 (dd, J=12.5, 8.1 Hz, 1 H) 3.44 (dd, J=12.5,5.9 Hz, 1 H) 4.12 - 4.18 (m, 2 H) 4.59 - 4.73
(m,2H)7.31-7.40 (m, 3 H) 7.40 - 7.49 (m, 6 H) 7.54 -~ 7.62 (m, 4 H) 7.97 - 8.23 (m, 1 H)
10.46 - 10.59 (mm, 1 H).
MS ESVAPCI Dual posi: S48[M-+H]".
MS ESIVAPCI Dual nega: 546[M-H]'.
Optical HPLC retention time: 12.096 min.
[0624] The PHD?2 inhibitory activities of compounds of the present invention were
determined in accordance with Tests 1 and 2 described below.
Test 1
[0625] (1) Expression and preparation of human PHD2

Human PHD?2 was expressed in insect cells (HighFive cells). A registered
sequence of human PHD2 (NM_022051) was introduced into the pFastBacl vector

(Invitrogen), and the sequence was verified. The vector was introduced into Sf9 insect cells
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(Invitrogen) to acquire human PHD2 baculovirus. HighFive insect cells (Invitrogen) were
infected with this recombinant virus and cultured at 27°C for 72 hours; thereafter, a cell lysis
solution containing various protease inhibitors was added and the cells were disrupted to
form a suspension. The suspension of disrupted cells was centrifuged at 4°C and
100,000 xg for 30 minutes and the supernatant was recovered as a cell lysate. Analysis by
Western blotting confirmed that the human PHD2 protein was expressed only in the lysate of
.cells infected with the PHD2 baculovirus.
(2) Measurement of human PHD?2 inhibitory activity
The activity of human PHD2 enzyme was measured with a substrate which is a 19-
residue partial peptide based on the sequence of HIF-1a. Specifically, the conversion of 2-
oxoglutarate to succinic acid which would occur simultaneously with the hydroxylation of a
proline residue in the peptide with the PHD2 enzyme was utilized. To be more specific,
['*C)-2-oxoglutarate was added to the reaction system to initiate an enzymatic reaction and
the [14C]-2-okoglutarate remaining afier the reaction was bound to 2,4-
dinitrophenylhydrazine (DNPH), with the resulting precipitate being removed by passage
through a filter. Subsequently, radiation counting was conducted on the resulting [**C]-
succinic acid.
The enzyme and the substrate were each diluted with a 20 mM tris-hydrochloric acid
buffer (pH 7.5) containing 6.67 mM KCI, 2 mM MgCl,, 13.3 uM iron sulfate, 2.67 mM
ascorbic acid, and 1.33 mM DTT, whereas each test compound was diluted with dimethyl
sulfoxide (DMSO).
A test compound, HIF-1a peptide and [**C}-2-oxoglutarate were preliminarily added
onto 96-well plates and reaction was initiated by adding a human PHD2 enzyme solution
(4 pg/well).  After 15-min incubation at 37°C, a DNPH-containing quench solution was
added and the mixture was allowed to stand at room temperature for 30 minutes.
Thereafter, an excess of non-radiolabelled 2-oxoglutarate was added and the mixture was
allowed to stand at room temperature for 60 minutes. The resulting precipitate was

removed by passage through a filter and the radiation count on the ['*C]-succinic acid was
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quantified (with MicroBeta). Radiation counting was conducted for each wel! and the
human PHD?2 inhibitory activity of each test compound was calculated on the basis of the
values for the substrate-free group and the test compound-free group.
[06261 (3) Results

The inhibition data of human PHD2 for the test compounds (%, test compound’s
concentration was 1 pM) are shown in the following Tables 26-1 to 26-3.

[0627]
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Compound Percent inhibition Compound Percent inhibition Compound Percent inhibition
No. (% at 1 pM) No. (% at 1 uM) No. (% at 1 pM)

Ex. 1-1 78 Ex. 1-51 58 Ex. 1-101 60
Ex. 1-2 94 Ex. 1-52 58 Ex. 1-102 87
Ex. 1-3 74 Ex. 1-53 78 Ex. 1-103 76
Ex. 14 104 Ex. 1-54 0 Ex. 1-104 87
Ex. 1-5 52 Ex. 1-55 75 Ex. 1-105 78
Ex. 16 50 Ex. 1-56 70 Ex. 1-106 606
Ex. 1-7 54 Ex. 1-57 58 Ex. 1-107 67
Ex. 18 54 Ex. 1-58 67 Ex. 1-108 60
Ex. 19 88 Ex. 1-58 4 Ex. 1-108 70
Ex.1-10 93 Ex. 1-60 66 Ex. 1-110 82
Ex. 1-11 95 Ex. 1-61 58 Ex. 1-111 &8
Ex. 1-12 88 Ex. 1-62 65 Ex. 1-112 68
Ex. 1-13 64 Ex. 1-63 43 Ex. 1-113 79
Ex. 1-14 21 Ex. 164 80 Ex. 1-114 ¥
Ex. 1-15 72 Ex. 1-65 84 Ex. 1-115 49
Ex. 1-18 94 Ex. 166 80 Ex. 1-118 82
Ex. 1-17 84 Ex. 167 84 Ex. 1-117 83
Ex. 1-18 88 Ex. 1-68 67 Ex. 1-118 77
Ex. 1-19 88 Ex. 1-69 85 Ex. 1-11$ 85
Ex. 1-20 93 Ex. 1-70 104 Ex. 1-120 69
Ex. 1-21 72 Ex. 1-71 81 Ex. 1-121 66
Ex. 1-22 95 Ex. 1-72 98 Ex. 1-122 65
Ex. 1-23 84 Ex. 1-73 99 Ex. 1-123 a0
Ex. 1-24 74 Ex. 1-74 80 Ex. 1-124 72
Ex. 1-25 72 Ex. {-75 54 Ex. 1-125 98
Ex. 1-28 a0 Ex. 1-76 40 Ex. 1-126 97
Ex. 1-27 75 Ex. 177 74 Ex. 1127 92
Ex. 1-28 84 Ex.1-78 70 Ex. 1-128 88
Ex. 1-28 81 Ex. i-79 64 Ex. 1129 71

Ex. 1-30 77 Ex. 1-80 75 Ex. -130 89
Ex. 1-31 89 Ex. 1-81 72 Ex. 1-131 93
Ex. 1-32 78 Ex. 1-82 51 Ex. 1-132 103
Ex. 1-33 72 Ex. 1-83 54 Ex, 1-133 104
Ex. 1-34 58 Ex. 1-84 42 Ex. 1-134 86
Ex. 1-35 81 Ex. 1-85 61 Ex. 1135 78
Ex. 1-36 83 Ex. 1-86 43 Ex. 1-136 9t

Ex. 1-37 87 Ex. 1-87 48 Ex, 1-137 78
Ex. 1-38 48 Ex. 1-88 44 Ex. 1-138 83
Ex. 1-39 76 Ex. 1-89 69 Ex 1-139 72
Ex. 1-40 79 " Ex 190 58 Ex. 1-140 79
Ex. 1-4t 89 Ex. 1-91 ) Ex. 1-141 64
Ex. 1-42 a0 Ex. 1-92 69 Ex. 1-142 54
Ex. 1-43 74 Ex. 1-83 80 Ex. 1-143 Al

Ex. 1-44 §7 Ex. 1-94 o) Ex. 1-144 76
Ex, 1-45 82 Ex. 1-95 85 Ex. 1-145 88
Ex. 146 78 Ex. 1-96 82 Ex. 1-146 68
Ex. 1-47 77 Ex. 197 a9 Ex, 1-147 84
Ex. 1-48 67 Ex. 1-98 88 Ex. 1-148 78
Ex. 1-49 58 Ex. 1-99 71 Ex. 1-149 74
Ex. 1-50 7 Ex. 1-100 84 Ex. 1-150 63
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Cormpound Percent inhibition Compound Percent inhibition Compound Percent inhibition
No. (% at 1 uM) No. {% at 1 M) No. (% at £ uM)

Ex. 1-151 57 Ex. 1-201 67 Ex. 1-263 45
Ex. 1-152 82 Ex. 1-202 58 Ex. 1-254 103
Ex. 1-153 64 Ex. 1-203 61 Ex. 1-285 a9
Ex. 1-154 77 Ex. 1-204 69 Ex. 1-256 101
Ex. 1-155 82 Ex. 1-205 104 Ex. 1-257 95
Ex. 1-156 70 Ex. 1-206 85 Ex. 1-258 94
Ex. 1-157 67 Ex. 1-207 92 Ex. 1-259 92
Ex. 1-158 67 Ex. 1-208 80 Ex. 1-260 95
Ex. 1-159 78 Ex. 1-209 102 Ex. 1-261 99
Ex. 1-180 74 Ex. 1-210 59 Ex. 1-262 88
Ex. 1-161 62 Ex. 1-211 76 Ex. 1-283 81
Ex. 1-162 78 Ex. {-212 82 Ex. 1-264 83
Ex, 1-163 84 Ex. 1-213 s Ex. 1-285 98
Ex. 1-164 48 Ex. 1-214 a9 Ex, 1-266 83
Ex. 1-165 42 Ex. 1-215 85 Ex. 1-267 81
Ex. 1-166 82 Ex. 1-216 75 Ex. 1-268 78
Ex. 1-167 80 Ex. 1-217 52 Ex. 1-269 85
Ex. 1-168 51 Ex. 1-218 52 Ex, 1-270 88
Ex. 1-168 28 Ex. 1-218 639 Ex. 1-271 91
Ex. 1-170 35 Ex. 1-220 72 Ex. 1-272 65
Ex. 1-171 a1 Ex, 1-221 66 Ex. 1-273 a9
Ex. 1-172 77 Ex. 1-222 a0 Ex. 1-274 92
Ex. 1-173 64 Ex. 1-223 a0 Ex. 1-275 85
Ex. 1-174 59 Ex. 1-224 80 Ex. 1-276 93
Ex. 1175 32 Ex. 1-225 100 Ex. 1-277 108
Ex. 1-176 74 Ex. 1-227 76 Ex. 1-278 a3
Ex. 1-177 93 Ex. 1-228 71 Ex. 1-279 90
Ex. 1-178 8i Ex, 1-229 74 Ex. 1-280 109
Ex. 1-179 44 Ex. 1-230 98 Ex. 1-281 70
Ex. 1-180 54 Ex. 1-231 65 Ex. 1-282 101
Ex. 1181 73 Ex. 1-232 8g Ex, 1-283 89
Ex. 1-182 77 Ex, 1-233 A Ex. 1-284 107
Ex. 1-183 39 Ex. 1-234 61 Ex. 1-285 108
Ex. 1-184 59 Ex. 1-235 o Ex. 1-286 g5
Ex. 1-185 69 Ex. 1-236 84 Ex. 1-287 94
Ex, 1-186 64 Ex. 1-237 74 Ex. 1-288 90
Ex. 1-187 47 Ex. 1-238 92 Ex. 1-289 95
Ex. 1-188 44 Ex. 1-238 74 Ex. 1-280 63
Ex. 1-189 53 Ex, 1-240 91 Ex, 1-291 75
Ex. 1-190 B4 Ex. 1-241 g7 Ex. 1-282 83
Ex. 1-191 38 Ex. 1-242 100 Ex. 1-293 35
Ex. 1-192 48 Ex. 1-243 76 Ex. 1-294 51
Ex. 1-193 67 Ex. 1-244 47 Ex. 1-295 63
Ex. 1-194 54 Ex. 1-245 80 Ex. 1-286 100
Ex. 1-195 52 Ex. 1-246 97 Ex. 1-287 86
Ex. 1-196 41 Ex. 1-247 g1 Ex. 1-298 84
Ex. 1-197 66 Ex. 1-249 103 Ex. 1-299 47
Ex. 1-198 70 Ex. 1-250 20 Ex. 1-300 30
Ex. 1-199 65 Ex. 1-251 80 Ex. 1-30% 56
Ex. 1-200 98 Ex. 1-252 104 Ex. 1-302 61
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Compound Parcent inhibition Compound | Percent inhibition Compourd | Percent inhibition
No. {% at 1 pM) No. {% at 1 uM) No. (% &t 1 puM)
Ex. 1-303 102 Ex. 2-12 83 Ex, 2-24 g1
Ex. 1-304 35 Ex. 2-13 92 . Ex. 2-25 g2
Ex. 1-305 94 Ex. 2-14 98 Ex. 2-26 ]
Ex. 1-3068 94 Ex. 2-15 g7 Ex. 2-27 100
Ex. 1-307 51 Ex. 2-18 102 Ex, 2-28 80
Ex. 2-1 93 Ex. 2-17 94 Ex. 2-29 101
Ex. 26 68 Ex. 2-18 98 Ex. 2-30 103
Ex, 27 88 Ex. 2-19 9% Ex. 3-1 102
Ex. 28 87 Ex. 2-20 02 Ex. 3-2 &7
Ex. 28 78 EX. 2-21 88 Ex 4-1 58
Ex. 2-10 84 Ex. 2-22 95 Ex. 4-2 7
Ex. 2-11 a3 Ex. 2-23 88 Ex. 5-1 93
EX, 6-2 92
Test 2

(1) Expression and preparation of human PHD2

Human PHD?2 was expressed in human cells (293FT cells). A registered sequence
of human PHD2 (NM_022051) was introduced into pcDNA3.1/Hygro(+) vector (Invitrogen),
and the sequence was verified. The vector was introduced into 293FT cells (Invitrogen)
which were cultured at 37°C in the presence of 5% CQ, gas for 48 hours; thereafter, a cell
lysts solution containing various protease inhibitors was added and the cells were disrupted to
form a suspension. The suspension of disrupted cells was centrifuged at 4°C and
100,000 =g for 30 minutes and the supernatant was recovered as a cell lysate. Analysis by
Western blotting confirmed that the human PHD?2 protein was expressed in the cell lysate.
[0630] (2) Measurement of human PHD?2 inhibitory activity

The activity of human PHD2 enzyme was measured with a substrate which is a 19-
residue partial peptide based on the sequence of HIF-1q; specifically, the hydroxylation of a
proline residue in the peptide was measured by FP (Fluorescence Polarization).

The enzyme and the substrate were each dituted with a 50 mM tris-hydrochloric acid
buifer (pH 7.5) containing 12.5 mM KCI, 3.75 mM MgCl,, 25 uM iron sulfate, 5 mM
ascorbic acid, and 2.5 mM DTT, whereas each test compound was diluted with dimethyl
sulfoxide (DMSO).

A test compound and the substrate solution were preliminarily added onto 384-well

plates and reaction was initiated by adding a human PHD?2 enzyme solution (40 ng/well).
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After 20-min incubation at 30°C, an EDTA-containing quench solution was added and the
amount of the proline residues hydroxylated via binding to an added HIF-OH antibody
solution was quantified by fluorescence polarization.

The fluorescence polarization of each well was measured and the human PHD2
inhibitory activity of each test compound was calculated on the basis of the values for the tést
compound-free group.

[0631] (3)Results

The inhibition data of human PHD2 for the test compounds (%, test compound’s
concentration was 1 pM) are shown in the following Tables 27-1 10 27-4. For
representative compounds, their 1Csg vatues (nM) are shown in the following Table 28-1.

[0632]
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Compound Percent inhibitian Compound Percent inhibition Compound Percent inhibiticn
No. (% at 1 puM) No. (% at 1 pM) Ne. (% at 1 pM)
Ex. 11 94 Ex. 1-51 73 Ex. 1-101 86
Ex. 1-2 92 Ex. 1-52 78 Ex. 1-102 83
Ex. 1-3 78 Ex. 1-53 78 Ex. 1-103 82
Ex. 14 95 Ex. 1-54 7 Ex. 1-104 94
Ex. 1-5 78 Ex. 1-55 79 Ex. 1-105 83
Ex. 1-8 57 Ex. 1-56 69 Ex. 1-108 72
Ex. 1-7 68 Ex. 1-57 83 Ex. 1107 90
Ex. 1-8 a7 Ex. 1-58 71 Ex. 1-108 87
Ex. 19 93 Ex. 1-59 54 Ex. 1-109 77
Ex. 1-10 92 Ex. 1-8C 76 Ex. 1-110 84
Ex. 1-11 93 Ex. 1-61 71 Ex. 1-111 80
Ex. 1-12 93 Ex. 162 68 Ex. 1112 90
Ex. 1-13 8t Ex. 1-63 69 Ex. 1-113 84
Ex. 1-14 36 Ex. 1-64 81 Ex. 1-114 83
Ex. 1-15 86 Ex. 165 85 Ex. 1-115 83
Ex. 1-16 92 Ex. 1-66 77 Ex. 1-116 84
Ex. 1-17 85 Ex. 167 89 Ex. 1-117 92
Ex. 1-18 86 Ex. 1-68 66 Ex. 1-118 87
Ex. 1-19 81 Ex. 1-69 81 Ex. 1-119 84
Ex. 1-20 93 Ex. 1-70 95 Ex. 1-120 §2
Ex. 1-21 73 Ex. 1-71 85 Ex. 1-121 71
Ex. 1-22 85 Ex, 1-72 89 Ex. 1-122 78
Ex. 1-23 82 Ex. 1-73 a0 Ex. 1-123 93
Ex. 1-24 B84 Ex. 1-74 86 Ex. 1-124 79
Ex. 1-25 76 Ex. 1-76 84 Ex. 1-125 97
Ex. 1-26 94 Ex. 1-76 78 Ex. 1-126 98
Ex. 1-27 89 Ex. 1-77 85 Ex. 1-127 95
Ex. 1-28 92 Ex. 1-78 78 Ex. 1-128 84
Ex. 1-29 86 Ex. 1-79 7 Ex. 1-12¢ ac
Ex. 1-30 a3 Ex, 1-80 88 Ex. 1-130 90
Ex. 1-31 89 Ex. 1-81 64 Ex. 1131 86
Ex. 1-32 B2 Ex. 1-82 77 Ex, 1-132 94
Ex. 1-33 B4 Ex. 1-83 73 Ex. 1-133 97
Ex. 1-34 75 Ex. 1-84 67 Ex, 1-134 85
Ex. 1-35 g0 Ex. 1-85 65 Ex. 1-135 78
Ex. 1-36 85 Ex. 186 7 Ex. i-136 88
Ex. 1-37 g Ex. 1-87 86 Ex. 1137 92
Ex. 1-38 66 Ex. 1-88 55 Ex. 1-138 97
Ex. 1-39 86 Ex. 1-89 72 Ex. 1-139 78
Ex. 1-40 a1 Ex. 190 63 Ex. 1-140 85
Ex. 141 90 Ex. 1-91 94 Ex. -141 62
Ex. 142 94 Ex. 1-92 66 Ex. 1-142 52
Ex. 143 79 Ex. 193 81 Ex. 1-143 65
Ex. i-44 9 Ex. 194 92 Ex. 1-144 85
Ex. 1-45 88 Ex. 1-95 81 Ex. 1-145 83
Ex. 1-46 84 Ex. 196 86 Ex. 1-146 70
Ex. 147 81 Ex. 197 91 Ex. 1-147 88
Ex. 1-48 79 Ex. 1-98 88 Ex. 1-148 82
Ex. 1-49 55 Ex. 1-89 92 Ex. 1-149 74
Ex. 1-50 83 Ex. 1-100 84 Ex. 1-150 71
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Compound Pereent inhibition Compound | Percent ichibition Compound Percent inhibition
No. (% at 1 M) No. {% at 1 uM) No. (% at 1 pM}

Ex. 1-151 63 Ex. 1-201 73 Ex. 1-251 83
Ex, 1-152 83 Ex. 1-202 69 Ex. 1-252 98
Ex, 1-153 63 Ex. 1-203 69 Ex. 1-253 49
Ex, 1-154 81 Ex. 1-204 79 Ex. 1-254 96
Ex. 1-158% 83 Ex. 1-205 98 Ex, 1-255 90
Ex. 1-156 80 Ex. 1-206 a3 Ex. 1-256 91
Ex. 1-157 73 Ex. 1-207 93 Ex. 1-257 89
Ex. 1-158 75 Ex. 1-208 85 Ex. 1-258 90
Ex. 1-159 90 Ex. 1-208 95 Ex. 1-259 91
Ex. 1-160 85 Ex. 1210 42 Ex. 1-260 92
Ex. 1-161 62 Ex. 1-211 79 Ex. 1-261 a7
Ex. 1-162 77 Ex. 1-212 85 Ex. 1-262 87
Ex. 1-163 a0 Ex. +-213 88 Ex. 1-263 a3
Ex. 1-164 68 Ex. 1-214 90 Ex. 1-264 80
Ex. 1-165 55 Ex. 1-215 86 Ex. 1-265 100
Ex. 1-166 85 Ex. 1-218 73 Ex. 1-266 g
Ex. 1-167 a8 Ex. 1-217 80 Ex. 1-267 86
Ex. 1-168 69 Ex, 1-218 62 Ex. 1-268 85
Ex. 1-169 43 Ex. 1-219 88 Ex. 1-269 89
Ex. 1-170 45 Ex. 1-220 82 Ex. 1-270 50
Ex. 1-17% a2 Ex. 1-224 73 Ex. 1-271 N
Ex. 1-172 79 Ex. 1-222 84 Ex. 1-272 82
Ex. 1-173 78 Ex. 1-223 96 Ex. 1-273 92
Ex. 1174 74 Ex. 1-224 80 Ex. 1-274 94
Ex. 1-175 56 Ex. 1-225 98 Ex. 1-275 94
Ex. 1-176 80 Ex. 1-226 84 Ex. 1-276 g2
Ex. 1177 92 Ex, 1-227 75 Ex. 1-277 97
Ex. 1178 92 Ex. 1-228 64 Ex. 1-278 94
Ex. 1-179 49 Ex. 1-228 60 Ex. 1-279 91
Ex. 1-180 65 Ex. 1-230 95 Ex. 1-280 98
Ex. 1-181 83 Ex, 1-231 4 . Ex. 1-281 77
Ex. 1-182 71 Ex. 1-232 9N Ex. 1-282 99
Ex. 1-183 50 Ex. 1-233 93 Ex. 1-283 97
Ex. 1-184 60 Ex. 1-234 62 Ex. 1-284 103
Ex. 1-185 81 Ex. 1-235 93 Ex. 1-285 100
Ex. 1-186 77 Ex, 1-236 &7 Ex. 1-286 96
Ex. 1-187 74 Ex. 1-237 34 Ex. 1-287 104
Ex. 1-188 83 Ex. 1-238 89 Ex, 1-288 91
Ex. 1-189 60 Ex. 1-239 & Ex. 1-289 98
Ex. 1-190 85 Ex. 1-240 97 Ex. 1-280 86
Ex. 1-191 45 Ex. 1-241 101 Ex. 1-291 86
Ex. 1-192 49 Ex. 1-242 101 Ex. 1-202 86
Ex. 1-193 57 Ex. 1-243 92 Ex. 1-203 33
Ex. 1-194 57 Ex. 1-244 50 Ex. 1-294 68
Ex. 1-195 57 Ex. 1-245 78 Ex. 1-285 74
Ex. 1-198 48 Ex. 1-248 92 Ex. 1-286 102
Ex. 1-197 78 Ex. 1-247 82 Ex. 1-287 94
Ex. 1-198 79 Ex. 1-248 94 Ex. 1-298 94
Ex. 1-193 75 Ex. 1-24% 94 Ex. 1-289 64
Ex. 1-200 ag Ex. 1-250 a4 Ex. 1-300 43
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Compound Percent inhibition Compound Percent inhibition Compound Percent inhibition
No. {% at 1 uM) No. (% at 1 M) No. (% al 1 M)
Ex. 1-301 75 Ex. 1-351 81 Ex. 1-40% 90
Ex. 1-302 79 Ex. 1-352 91 Ex. 1-402 108
Ex. 1-303 100 Ex. 1-3583 100 Ex. 1-403 102
Ex. 1-304 72 Ex. 1-354 96 Ex. 1-404 95
Ex, 1-305 g7 Ex. 1-355 98 Ex. 1-405 90
Ex. 1-306 99 Ex. 1-356 98 Ex, 1-406 86
Ex. 1-307 60 Ex. 1-357 74 Ex. 1-407 85
Ex. 1-308 4 Ex. 1-358 88 Ex. 1-408 91
Ex. 1-309 58 Ex. 1-359 69 Ex. 1-409 98
Ex. 1-310 59 Ex. 1-360 90 Ex. 1-410 82
Ex. 1-311 83 Ex. 1-361 93 Ex. 1411 90
Ex. 1-312 86 Ex. 1-382 83 Ex. 1-412 87
Ex. 1-313 96 Ex. 1-383 77 Ex. 1-413 75
Ex 1-314 86 Ex. 1-364 97 Ex. 1-414 96
Ex. 1-318 81 Ex. 1-365 97 Ex. 1415 94
Ex. 1-316 87 Ex. 1-366 103 Ex. 1-416 85
Ex. 1317 85 Ex. 1-367 105 Ex. 1417 89
Ex. 1-318 96 Ex. 1-368 101 Ex. 1-418 98
Ex. 1-31% 42 Ex. 1-369 98 Ex. 1419 98
Ex. 1-320 57 Ex. 1-370 84 Ex. 1420 92
Ex. 1-321 84 Ex. 1-371 a0 Ex. 1421 o8
Ex. 1-322 7 Ex. 1-372 88 Ex. 1422 100
Ex. 1-323 87 Ex. 1-373 85 Ex, 1-423 9
Ex. 1-324 91 Ex. 1-374 96 Ex. 1-424 a7
Ex. 1-325 a0 Ex. 1-375 85 Ex. 1425 a0
Ex. 1-328 71 Ex. 1-376 100 Ex. 1-428 a8
Ex. 1-327 81 Ex. 1-377 95 Ex. 1427 95
Ex. 1-328 63 Ex, 1-378 98 Ex. 1-428 100
Ex. 1-329 87 Ex. 1-378 84 Ex. 1429 g6
Ex. 1-330 63 Ex. 1-380 g2 Ex. 1-430 95
Ex. 1-331 75 Ex. 1-381 92 Ex. 1-431 99
Ex. 1-332 73 Ex. 1-382 83 Ex. 1432 93
Ex. 1-333 91 Ex. 1-383 83 Ex. 1-433 78
Ex. 1-334 96 Ex. 1-384 82 Ex. 1-434 85
Ex. 1-335 73 Ex. 1-385 83 Ex. 1-435 87
Ex. 1-336 82 Ex, 1-386 92 Ex. 1-436 85
Ex. -337 66 Ex. 1-387 93 Ex. 1437 92
Ex. 1-338 71 Ex, 1-388 92 Ex. 1-438 90
Ex. 1-339 40 Ex. 1-389 89 Ex. 1439 81
Ex. 1-340 69 Ex. 1-350 89 Ex. 1-440 98
Ex. 1-341 66 Ex. 1-391 82 Ex. 1-44% 86
Ex. 1-342 57 Ex. 1-392 98 Ex. 1-442 98
Ex. 1-343 51 Ex. 1-393 98 Ex. 1-443 101
Ex. 1-344 76 Ex. 1-394 83 Ex. 1-444 88
Ex. 1-345 556 Ex. 1-385 90 Ex. 1-445 75
Ex. 1-348 80 Ex. 1-396 89 Ex. i-446 94
Ex.1-347 55 Ex. 1-397 90 Ex. 1-447 98
Ex. 1-348 76 Ex. 1-398 9N Ex. 1-448 92
Ex. 1-349 74 Ex. 1-399 55 Ex, 1-449 89
Ex. 1-350 61 Ex. 1400 72 Ex. 1-450 97
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Compound Parcent inhibition Compound Percent inhibition Compound Percent inhibition
No. (% at 1 M) No. (% at 1 uM) No. (% at 1 uM)
Ex. 1451 82 Ex.2-28 97 Ex. 6-5 o7
Ex. 1452 67 Ex. 2-29 95 Ex. 66 87
Ex. 1-453 84 Ex. 2-30 89 Ex. 6-7 86
Ex. 1454 85 Ex. 2-31 93 Ex. 68 a3
Ex. 1-455 98 Ex. 2-32 85 Ex. 69 85
Ex, 1-456 98 Ex. 2-33 91 Ex. 6-10 76
Ex. 1-457 94 Ex. 2-34 97 Ex. 6-11 73
Ex. 1-458 89 Ex. 2-35 96 Ex. §-12 67
Ex. 1-459 86 Ex. 2-36 95 Ex.6-13 . 81
Ex. 1-460 92 Ex. 2-37 91 Ex. 6-14 80
Ex. 1-461 95 Ex. 238 9z Ex.6-15 55
Ex. 1-462 87 Ex. 238 93 Ex. 6-16 26
Ex. 1463 99 Ex. 2-40 96 Ex. 6-17 32
Ex. 1-464 87 Ex. 241 93 Ex. 6-18 24
Ex. 1-465 80 Ex. 242 96 Ex. 6-19 72
Ex. 1-466 77 Ex. 243 95 Ex. 6-20 84
Ex. 1467 95 Ex. 244 96 Ex. 8-21 85
Ex. 1-168 85 Ex. 245 95 Ex. 6-22 88
Ex. 21 88 Ex. 246 93 Ex. 6-23 85
Ex. 2-2 o8 Ex. 247 100 Ex. 6-24 78
Ex. 2-3 92 Ex. 248 103 Ex. 6-25 49
Ex. 24 88 Ex. 2-49 93 Ex. 6-26 16
Ex. 25 97 Ex. 2-60 83 Ex. 6-27 51
Ex. 26 80 Ex. 2-51 97 Ex. 6-28 42
Ex. 27 9t Ex. 2-52 95 Ex. 6-29 69
Ex. 28 88 Ex. 2-53 g7 Ex. 6-30 45
Ex. 29 82 Ex. 2-54 87 Ex. 6-31 44
Ex. 2-10 79 Ex. 2-55 97 Ex.6-32 4
Ex. 2-11 - 91 Ex. 2-56 g2 Ex.6-33 68
Ex. 2-12 9 Ex, 257 94 Ex. 6-34 70
Ex. 2-13 87 Ex. 2-58 g2 Ex. 6-35 60
Ex. 2-14 a3 Ex, 259 g7 Ex. 6-36 30
Ex. 2-15 90 Ex. 2-60 96 Ex. 7-1 97
Ex. 2-16 93 Ex. 2-61 92 Ex.7-2 88
Ex. 2-17 87 Ex. 31 95 Ex. 7-3 85
Ex. 2-18 a1 Ex. 32 90 Ex. 8-1 16
Ex. 2419 a3 Ex. 4-1 67 Ex. 9-1 2
Ex. 220 93 Ex.4-2 81 Ex. 92 23
Ex. 2-21 93 Ex. 4-3 72 Ex. 8-3 1
Ex. 2-22 94 Ex. 541 94 Ex. 94 42
Ex. 223 88 Ex. 52 a0 Ex. 8-5 3
Ex. 2-24 93 Ex. 6-1 91 Ex. 10-1 34
Ex. 2-25 85 Ex. 6-2 77 Ex. 10-2 6
Ex. 2-25 95 Ex.6-3 88 Ex. 104 10
Ex. 2-27 96 Ex. 64 10 Ex. 111 96
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[Table 28-1}

Compound No. (lr?&“) Campound No. ;nch‘jﬁ Compound No. (lfr\;“}
Ex. 14 18 Ex. 1-273 112 Ex. 1-355 52
Ex. 1-28 38 £x, 1-274 108 Ex. 1-356 80
Ex. 1-70 39 Ex. 1-275 a9 Ex. 1-365 56
Ex. 1-72 94 Ex. 1-282 77 Ex. 1-366 19

Ex. 1-205 59 Ex. 1-283 83 Ex, 1-367 26
Ex. 1-208 49 Ex. 1-284 40 Ex. 1-368 4
Ex. 1-225 40 Ex. 1-285 43 Ex. 1-376 22
Ex. 1-226 408 Ex. 1-286 51 Ex. 1-377 15
Ex. 1-252 87 Ex. 1-287 45 Ex. 1-378 14
Ex. 1-254 24 Ex. 1-288 146 Ex. 1-385 54
Ex. 1-255 66 Ex. 1-288 68 Ex. 1-386 48
Ex. 1-256 66 Ex. 1-298 15 Ex. 1-392 26
Ex. 1-257 75 Ex. 1-297 89 Ex, -393 32
Ex. 1-258 63 Ex. 1-298 79 Ex. 1404 56
Ex. 1-25% 96 Ex. 1-333 g2 Ex, 1408 7
Ex. 1-260 69 Ex. 1-353 43 Ex. 1409 25
Ex. 1-265 24 Ex. 1-354 51 Ex. 1440 39

X, 1-443 21

INDUSTRIAL APPLICABILITY

[0637] The compounds of the present invention have a superior PHD2 inhibitory effect and
by means of the present invention, it becomes possible to provide pharmaceuticals that are
effective for preventing or treating anemia-caused diseases and the like and this is expected
to lessen the burden on patients and hence contribute to the development of the

pharmaceutical industry.
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CLAIMS
1. A compound represented by the following general formula (I°)
[Formula 269]
OH ©

A e

w\ X7 TNTR*
3
Yo
I)

(Whereinlin formula (I'),

W represents the formula -CRPR®-, the formula -CR'R2CRPR™., or the formula --
CH,CRYR"CH,-;

R" represents a hydrogen atom, Cy4 alkyl, or phenyl;

R represents a hydrogen atom or Cy4 alkyl;

provided that R' and R'6, together with the adjacent carbon atom, optionally form Cs4
cycloalkane;

R represents a hydrogen atom, a fluorine atom, Ci.4 alkyl, or phenyl,

R? represents a hydrogen atom, a fluorine atom, or C;.4 alkyl;

provided that R'! and R'%, together with the adjacent carbon atom, optionally form Cs.g
cycloalkane or a 4- to 8-membered saturated heterocycle containing an oxygen atom;

R" represents a hydrogen atom, carbarﬂoyl, Ci4 alkyl (the C,.4 alkyl is optionally substituted
by one group selected from the group consisting of hydroxy, C,.3 alkoxy, and di-C; .3
alkylamino), halo-C).4 alkyl, phenyl, pyridyl, benzyl, or phenethyl;

R represents a hydrogen atom, C .4 alkyl, or halo-C4 alkyl;

provided that R" and R", together with the adjacent carbon atom, optionally form Cs.g
cycloaikane, a 4- to 8-membered saturated heterocycle containing an oxygen atom, or a 4- to
8-membered saturated heterocycle containing a nitrogen atom (the 4- to 8-membered

saturated heterocycle containing a nitrogen atom is optionally substituted by one or two
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groups which are the same or different and are selected from the group consisting of methyl,
benzyl, phenylcarbonyl, and 0xo);

provided that said R'? and R', together with the adjacent carbon atoms, optionally form Cs.g
cycloalkane;

R' represents a hydrogen atom or C.4 alkyl;

RS represents a hydrogen atom or Cp.4 alkyl;

provided that R'” and R", together with the adjacent carbon atom, optionally form Cs.g
cycloalkane;

Y represents a single bond or Cy¢ alkanediyl (the C,.¢ alkanediyl is optionally substituted by
one hydroxy, and one of the carbon atoms in the C.¢ alkanediyl is optionally substituted by
Ci. cycloalkane-1,1-diyl);

R? represents a hydrogen atom, Ci.6 alkyl, Ca.g cycloalkyl {the C;_ cycloalkyl is optionally
substituted by one or two groups which are the same or different and are selected from the
group consisting of C.¢ alkyl (the C;. alkyl is optionally substituted by one phenyl), phenyl
(the phenyl is optionally substituted by one group selected from the group consisting of a
halogen atom and halo-C1_s alkyl), C alkoxy [the Cy. alkoxy is optionally substituted by
one group selected from the group consisting of Cs.g cycloalkyl, phenyl (the phenyl is
optionally substituted by one group selected from the group consisting of a halogen atom and
. Cys alkyl), and pyridyl (the pyridyl is optionally substituted by one halogen atom)}, Cs.5
cycloalkoxy, phenoxy (the phenoxy is optionally substituted by one group selected from the
group consisting of a halogen atom, C;.¢ alkyl, Cs_g cycloalkyl, and halo-C_¢ alkyl), and
pyridyloxy (the pyridyloxy is optionally substitduted by one group selected from the group
consisting of a halogen atom, Cy.¢ alkyl, Cs.5 cycloalkyl, and halo-Cy.¢ alkyl)}, phenyl (the
phenyl is optionally substituted by one to three groups which are the same or different and
are selected from group a3 of substituents), naphthyl, indanyl, tetrahydronaphthyl, pyrazolyl,
imidazolyl, isoxazolyl, oxazolyl [the pyrazolyl, imidazolyl, isoxazolyl, and oxazolyl are
optionally substituted by one or two groups which are the same or different and are selected

from the group consisting of Cy.¢ alkyl and phenyl (the pheny! is optionally substituted by



- 405 -

one group selected from the group consisting of a halogen atom and C,.¢ alkyl)], thiazoyl [the
thiazoyl is optionally substituted by one or two groups which are the same or different and
are selected from the group consisting of C;.¢ alkyl, phenyl (the phenyl is optionally
substituted by one group selected from the group consisting of a halogen atom and C,
alkyl), and morpholino], pyridy! (the pyridyl is optionally substituted by one or two groups
which are the same or different and are selected from group a5 of substituents), pyridazinyl,
pyrimidinyl, pyrazinyl [the pyridazinyl, pyrimidinyl, and pyrazinyl are optionally substituted
by one group selected from the group consisting of Cy.¢ alkyl, halo-Cy_ alkyl, Cs.5 cycloalkyl,
phenyl, C16 alkoxy (the C.¢ alkoxy is optionally substituted by one Cs.g cycloalkyl), and
phenoxy (the phenoxy is optionally substituted by one group selected from the group
consisting of a halogen atom, Cys alkyl, and Cs_4 cycloalkyl)], benzothiophenyl, quinolyl,
methylenedioxyphenyl (the methylenedioxyphenyl is optionaily substituted by one or two
fluorine atoms), 4- to 8-membered saturated heterocyclyl containing a nitrogen atom [the 4-
to 8-membered saturated heterocyclyl containing a nitrogen atom is optionally substituted by
one group selected from the group consisting of pyrimidiny!, phenyl-C,_; alkyl, Cs.¢
cycloalkyl-Cy.3 alkylcarbonyl, and phenyl-C, 3 alkoxycarbonyl], or the following formula (I™)

[Formula 270]
—CONR*CH,-R?  (1™)

[wherein in formula (I’*),

R’ represents a hydrogen atom or C, 3 alkyl, and R® represents phenyl (the phenyl is
optionally substituted by one group selected from the group consisting of a halogen atom,
C.¢ alkyl, halo-C,.¢ alkyl, and phenyl)],

group a3 of substituents consists of hydroxy, cyano, carboxy, a halogen atom, C; ¢ alky! {the
C, alkyl is optionally substituted by one group selected from the group consisting of Cz.5
cycloalkj(l, phenyl, C,¢ alkoxy [the C,.¢ alkoxy is optionally substituted by one Cs.4
cycloalkyl (the Cs.g cycloalkyl is optionally substituted by one C;.¢ alkyl}), phenoxy (the
phenoxy is oﬁtionaﬂy substituted by one C,_¢ alkyl), and pyridyloxy (the pyridyloxy is

optionally substituted by one group selected from the group consisting of C,.¢ alkyl and halo-
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Ci alkyl)}, halo-Cg alkyl, Ca.5 cycloalkyl (the Cs.5 cycloalkyl is optionally substituted by
one or two halogen atoms), Cs.3 cycloalkenyl (the C;.5 cycloalkenyl is optionally substituted
by one or two halogen atoms), phenyl (the phenyl is optionally substituted by one to three
groups which are the same or different and are selected from group a4 of substituents),
thienyl (the thienyl is optionally substituted by one C, alkyl), pyrazolyl (the pyrazolyl is
optionally substituted by one C,.¢ alkyl), isoxazolyl, thiazoyl (the thiazoyl is optionally
substituted by one or two groups which are the same or different and are selected from the
group consisting of hydroxy, C.6 alkyl, and Ci.¢ alkoxy), pyridyl (the pyridyl is optionally
substituted by one group selected from the group consisting of carboxy, hydroxy, amino, a
halogen atom, Cy.¢ alkyl, halo-C,.¢ alkyl, Cs.3 cycloalkyl, C.¢ alkoxy, halo-C,.¢ alkoxy, and
Ci.6 alkylsulfonyl), pyrimidinyl (the p.yrimidinyl is optionally substituted by one amino),
quinolyl, Ci.¢ alkoxy [the Ci alkoxy is optionally substituted by one group selected from the
group consisting of carboxy, hydroxy, carbamoyl, Cs_s cycloalkyl (the Cs.3 cycloalkyl is
optionally substituted by one C,.¢ alkyl), phenyl (the phenyl is optionally substituted by one
group selected from the group consisting of hydroxy, a halogen atom, C;.¢ alkyl, halo-Cy.¢
alkyl, Cy.¢ alkoxy, halo-C,.s alkoxy, and di-C,_s alkylamino), pyridyl (the pyridyl is
optionally substituted by one group selected from the group consisting of a halogen atom and
C1-6 alkyl), oxazolyl (the oxazolyl is optionally substituted by one or two C;¢ alkyls),
pyrazolyl (the pyrazolyl is optionally substituted by one or two C,_ alkyls), thiazoyl (the
thiazoyl is optionally substituted by one C,¢ alkyl), indazolyl (the indazolyl is optionally
substituted by one C).¢ alkyl), benzotriazolyl, imidazothiazoyl, and di-C,_¢ alkylamino], halo-
C1.¢ alkoxy, Cy. alkenyloxy, Cs_g cycloalkoxy, phenoxy (the phenoxy is optionally
substituted by one or two groups which are the same or different and are selected from the
group consisting of a halogen atcjm, Ci.6 alkyl, halo-Cy.6 alkyl, Cy.¢ alkoxy, and halo-C;
alkoxy), pyridyloxy (the pyridyloxy is optionally substituted by one group selected from the
group consisting of a halogen atom, C} alkyl, halo-C, ¢ alkyl, and Cs_g cycloalkyl),
pyrimidinyloxy, piperazinyl (the piperazinyl is optionally substituted by one C,4 alkyl),

mono-C;.¢ alkylaminocarbonyl (the C,.¢ alkyl in the mono-C; alkylaminocarbonyl is
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optionally substituted by one group selected from the group consisting of carboxy, hydroxy,
di-Cy.¢ alkylamino, pyridyl, phenyl, and 2-oxopyrrolidinyl), di-C,. alkylaminocarbonyl
(where the two Cy.¢ alkyls in the di-C;¢ alkylaminocarbonyl, together with the adjacent
nitrogen atorn, optionally form a 4- to 8-membered saturated heterocycle containing a
nitrogen atom), C,.¢ alkylsulfanyl, and C,_¢ alkylsulfonyl,

group a4 of substituents consists of carboxy, cyano, hydroxy, sulfamoyl, a halogen atorn, C;4
alkyl, halo-Cy_s alkyl, Cs¢ cycloalkyl, phenyl, C¢ alkoxy, halo-C; alkoxy, Ci.¢
alkylcarbonyl, di-C;.s alkylaminocarbonyl, C;.¢ alkylsulfonyl, mono-Ci.¢ alkylaminosulfonyl
(the C.6 alky] in the mono-C, 4 alkylaminosulfonyl is optionally substituted by one hydroxy),
and di-C, ¢ alkylaminosulfonyl;

group b of substituents consists of a halogen atom, Cy4 alkyl, halo-Cy_¢ alkyl, Ci.4 alkoxy
[the Cy4 alkoxy is optionally substituted by one group selected from the group consisting of
Cs.g cycloalkyl (the Cs.3 cycloalkyl is optionally substituted by one C; alkyl) and phenyl
(the phenyl is-optionally substituted by one group selected from the group consisting of a
halogen atom and C,.5 alkyl)], halo-C,_¢ alkoxy, phenyl (the phenyl is optionally substituted
by one group selected from group 06 of substituents), pyridyl, phenoxy [the phenoxy is
optionally substituted by one or two groups which are the same or different and are selected
from the group consisting of a halogen atom, cyano, C; alkyl, halo-Cy.¢ alkyl, Cs.g
cycloalkyl, Ci.¢ alkoxy (the C,.¢ alkoxy is optionally substituted by one phenyl), and halo-C,.
¢ alkoxy], pyridyloxy (the pyridyloxy is optionally substituted by one Cj_¢ alkyl), and
phenylsulfanyl (the phenylsulfanyl is optionally substituted by one halogen atom);

group a6 of substituents consists of a halogen atom, C; ¢ alkyl, halo-Cy.¢ alkyl, Cs.s
cycloalkyl, Cy.s alkoxy, and halo-C,4 alkoxy;

v? represents C4 alkanediyl;

R? represents a hydrogen atom or methyl;

R* represents -COOH, -CONHOH, or tetrazolyl);

or a pharmaceutically acceptable salt thereof.

2. The compound according to claim 1 wherein in the aforementioned general formula
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Y* is methanediyl,
R? is a hydrogen atom,
R*is -COOH,

or a pharmaceutically acceptable salt thereof.

3. The compound according to claim 2 wherein in the aforementioned general formula
@),
W is the formula -CR"’R'S-, and the compound is represented by general formula (I"-1):
[Formula 271]
OH ©
R™ , OH
R = H/ﬁf
S €]
Y« R2
-1y

{wherein in formula (I"-1),

R' is a hydrogen atom, C,.; alkyl, or phenyl,

RY%isa hydrogen atom or Cy.4 alkyl,

provided that R'® and RS, together with the adjacent carbon atom, optionally form C;.g
cycloalkane) ,

or a pharmaceutically acceptable salt thereof.

4. The compound according to claim 2 wherein in the aforementioned general formula -
@),
W is the formula -CR'"R*CR"R™., and the compound is represented by general formula (I°-
2):
[Formula 272]
OR O
R M~ _OH
R'M— i:d @]
Y.
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{-2)
(wherein in formula (I’-2),
R'! is a hydrogen atom, a fluorine atom, C,.4 alkyl, or phenyl,
R%isa hydrogen atom, a fluorine atom, or C.4 alkyl,
provided that R'! and R'?, together with the adjacent carbon atom, optionally form Cs.g
cycloalkane or a 4- to 8-membered saturated heterocycle containing an oxygen atom;
R™ is a hydrogen atom, carbamoyl, C;4 alkyl (the C;.4 alkyl is optionally substituted by one
group selected from the group consisting of hydroky, C1.3 alkoxy, and di-C,.3 alkylamino),
halo-C,.4 alkyl, phenyl, pyridyl, benzyl, or phenethyt;
R™ is a hydrogen atom, Cy4 alkyl, or halo-C; 4 alkyl,
provided that R'"? and RM, together with the adjacent carbon atom, optionally form Cs_g
cycloalkane, a 4- to 8-membered saturated heterocycle containing an oxygen atom, or a 4- to
8-membered saturated heterocycle containing a nitrogen atom (the 4- to 8-membered
saturated heterocycle containing a nitrogen atom is optionally substituted by one or two
groups which are the same or different and are selected from the group consisting of methyl,
benzyl, phenylcarbonyl, and oxo),
provided that the aforementioned R and R, together with the adjacent carbon atorns,
optionally form Cs_3 cyclealkane),
or a pharmaceutically acceptable salt thereof.
5. The compound according to claim 4 wherein in the aforementioned general formula
(I’-2),
Y is a single bond or C;.4 alkanediy! (one of the carbon atoms in the C;.¢ alkanediyl is
optionally substituted by Cs.¢ cycloalkane-1,1-diyl),
R? is Cs cycloalkyl {the C.3 cycloalkyl is optionally substituted by one or two groups
which are the same or different and are selected from the group consisting of Cj alkyl (the
C.¢ alkyl is optionally substituted by one phenyl), pheny! (the phenyl is optionally
substituted by one halo-C,¢ alkyl), C) alkoxy [the C,.¢ alkoxy is optionally substituted by

one group selected from the group consisting of Cs.g cycloalkyl, phenyl (the phenyl is
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optionally substituted by one group selected from the group consisting of a halogen atom and
C;.¢ alkyl), and pyridyl (the pyridyl is optionally substituted by one halogen atom)], Cs.3
cycloalkoxy, phenoxy (the phenoxy is optionally substituted by one group selected from the
group consisting of a halogen atom, Ci.¢ alkyl, Cs.3 cycloalkyl, and halo-Cy.¢ alkyl), and
pyridyloxy (the pyridyloxy is optionally substituted by one group selected from the group
consisting of a halogen atom, Cy alkyl, Cs.5 cycloalkyl, and halo-C,.4 alkyl}}, phenyl (the
phenyl is optionally substituted by one to three groups which are the same or different and
are selected from the aforementioned group a3 of substituents), naphthyl, indanyl,
tetrahydronaphthyl, pyrazolyl fthe pyrazolyl is optionally substituted by one or two groups
which are the same or different and are selected from the group consisting of C.¢ alkyl and
phenyl (the phenyl is optionally substituted by one C,¢ alkyl)], imidazolyl (the imidazolyl is
optionally substituted by one group selected from the group consisting of C.¢ alkyl and
phenyl), isoxazolyl [the isoxazolyl is optionally substituted by one phenyl (the phenyl is
optionally substituted by one halogen atom)], oxazolyl (the oxazolyl is optionally substituted
by one or two groups which are the same or different and are selected from the group
consisting of Cy. alkyl and phenyl), thiazoyl (the thiazoyl is optionally substituted by one
group selected from the group consisting of Cy.g alkyl, phenyl, and morpholino), pyridyl (the
pyridyl is optionally substituted by one or two groups which are the same or different and are
selected from the aforementioned group a5 of substituents), pyridazinyl [the pyridazinyl is
optionally substituted by one Cy alkoxy (the C;. alkoxy is optionally substituted by one Cs.g
cycloalkyl)],‘pyrimidinyl [the pyrimidinyl is optionally substituted by one group selected
from the group consisting of halo-C ¢ alkyl, Cs.5 cycloalkyl, phenyl, and phenoxy (the
phenoxy is optionally substituted by one C;¢ alkyl}], pyrazinyl [the pyraziny! is optionally
substituted by one group selected from the group consisting of C;.¢ alkoxy (the Cy.¢ alkoxy is
optionaily substituted by Cs.g cycloalkyl) and phenoxy (the phenoxy is optionally substituted
by one group selected from the group consisting of a halogen atom, C.¢ alkyl, and Csg
cycloalkyl}}, benzothiophenyl, quinolyl, or methylenedioxyphenyi (the

methylenedioxyphenyl is optionally substituted by one or two fluorine atoms),
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or a pharmaceutically acceptable salt thereof.

6. The compound according to claim 5 wherein in the aforementioned general formula
(I'-2),

R' is a hydrogen atom,

R is a hydrogen atom,

R is a hydrogen atom,

R™ is a hydrogen atom,

Y is methanediyl,

R?is

phenyl {the phenyl is substituted by one group selected from the group consisting of phenyl
fthe phenyl is optionally substituted by one or two groups which are the same or different and
are selected from the group consisting of carboxy, cyano, hydroxy, sulfamoyl, a halogen
atom, C, alkyl, halo-C ¢ alkyl, Cs.3 cycloalkyl, phenyl, C;.¢ alkoxy, halo-C,.¢ alkoxy, C;.4
alkylcarbonyl, di-C,.¢ alkylaminocarbonyl, Ci.4 alkylsulfonyl, mono-C).¢ alkylaminosulfonyl
(the C.6 alkyl in the mono-Cy.s alkylaminosulfonyl is optionally substituted by one hydroxy),
and di-C).¢ alkylaminosulfonyl], pyridyl (the pyridyl is optionally substituted by one group
selected from the group consisting of carboxy, hydroxy, amino, a halogen atom, Cy ¢ alkyl,
halo-Cy alkyl, Cag cycloalkyl, Ci.s alkoxy, and C,.¢ alkylsulfonyl), phenoxy (the phenoxy is
optionally substituted by one or two groups which are the same or different and are selected
from the group consisting of a halogen atom, C;.¢ alkyl, Cy.¢ alkoxy, and halo-C;_¢ alkoxy),
and pyridyloxy (the pyridyloxy is optionally substituted by one group selected from the
group consisting of a halogen atom, Cy alkyl, halo-C;.¢ alkyl, and Cs.5 cycloalkyl), and may
further be substituted by one halogen atom};

pyridy! {the pyridyl is substituted by one group selected from the group consisting of phenyl
(the phenyl is optionally substituted by one group selected from the group consisting of a
halogen atom, Cj. alkyl, halo-C.¢ alkyl, Cs.3 cycloalkyl, Cy¢ alkoxy, and halo-C.4 alkoxy),
pyridyl, phenoxy [the phenoxy is optionally substituted by one or two groups which are the

same or different and are selected from the group consisting of a halogen atom, cyano, Ci.4
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alkyl, halo-C.¢ alkyl, Cs.3 cycloalkyl, Ci6 alkoxy (the C,¢ alkoxy is optionally substituted by
one phenyl), and halo-C¢ alkoxy], and pyridyloxy (the pyridyloxy is optionally substituted
by one Ci¢ alkyl), and may further be substitduted by one group selected from the group
consisting ofa halogen atom and C,;¢ alkyl}; or

pyrazinyl which is substituted by one phenoxy (the phenoxy is optionally substituted by one
group selected from the group consisting of a halogen atom, C;.¢ alkyl, and Cs.5 cycloalkyl),
or a pharmaceutically acceptable salt thereof.

7. The following compound according to claim 1:
N-{[4-hydroxy-2-ox0-1-(4-phenoxybenzyl)-1,2,5,6-tetrahydro-3-pyridinyl Jcarbonyl } glycine;
N-[(4-hydroxy-1-{[6-(4-methyiphenoxy)-3-pyridinylJmethyi }-2-0x0-1,2,5,6-tetrahydro-3-
pyridinyl)carbonyl|glycine;
N-({4-hydroxy-2-oxo-1-[(6-phenoxy-3-pyridinyl)methyl]-1,2,5,6-tetrahydro-3-
pyridinyl}carbonyl)glycine;
N-({1-[4-(4-fluorophenoxy)benzyl]-4-hydroxy-2-oxo-1,2,5,6-tetrahydro-3-
pyridinyl}carbonyl)glycine;
N-({4-hydroxy-1-[4-(4-methylphenoxy)benzyl]-2-oxo0-1,2,5,6-tetrahydro-3-
pyridinyl}carbonyl)glycine;

N-[(1-{[6~(4-cyanophenoxy)-3-pyridinylJmethyl }-4-hydroxy-2-0x0-1,2,5,6-tetrahydro-3-
pyridinyhcarbonyljglycine;
N-({4-hydroxy-2-oxo-1-[4-(2-pyrimidinyloxy)benzyl]-1,2,5,6-tetrahydro-3-
pyridinyl}carbonyl)glycine;

N-[(1-{[6-(4-fluorophenoxy)-3-pyridinylJmethyl }-4-hydroxy-2-0xo0-1,2,5,6-tetrahydro-3-
pyridinyl)carbonyl]glycine,

N-[(1-{[6-(4-chlorophenoxy)-3-pyridinyljmethyl }-4-hydroxy-2-oxo-1,2,5,6-tetrahydro-3-
pyridinylcarbonyl]glycine;
N-{[4-hydroxy-2-0x0-1-({6-[4-(trifluoromethyl)phenoxy]-3-pyridinyl } methyl)-1,2,5,6-
tetrahydro-3-pyridinyl]carbonyl } glycine;
N-[(4-hydroxy-1-{[6-(3-methylphenoxy)-3-pyridinyllmethyl }-2-0x0-1,2,5,6-tetrahydro-3-
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pyridinyl)carbonyl]glycine;

N-[(1-{[6-(3-fluorophenoxy}-3-pyridinylJmethyl } -4-hydroxy-2-0x0-1,2,5,6-tetrahydro-3-
pyridinyl)carbonyl]glycine;
N-({4-hydroxy-1-[4-(3-methylphenoxy)benzyl]-2-0x0-1,2,5,6-tetrahydro-3-
pyridinyi}carbonyl)glycine;
N-({1-[4-(3-flucrophenoxy)benzyl]-4-hydroxy-2-ox0-1,2,5,6-tetrahydro-3-

pyridinyl }carbonyl)glycine;

N-f(1-{[5-(4-fluorophenoxy)-2-pyridinylJmethyl }-4-hydroxy-2-ox0-1,2,5,6-tetrahydro-3-
pyridinyl)carbonyl]glycine;
N-[(4-hydroxy-1-{[5-(4-methylphenoxy)-2-pyridinyljmethyl }-2-0x0-1,2,5,6-tetrahydro-3-
pyridinyl)carbonyljglycine,
N-({1-[4-(4-chlorophenoxy)benzyl}-4-hydroxy-2-oxo-1,2,5,6-tetrahydro-3-

pyridinyl} carbonyl)glycine;
N-[(4-hydroxy-1-{4-[(6-methyl-3-pyridinyl)oxy}benzyl}-2-0x0-1,2,5,6-tetrahydro-3-
pyridinyhcarbonyljglycine;

N-[(1-{[6-(2-fluorophenoxy)-3-pyridinylJmethyl } -4-hydroxy-2-oxo-1,2,5,6-tetrahydro-3-
pyridinyl)carbonyl]glyeine;
N-[(4-hydroxy-1-{[6-(2-methylphenoxy)-3-pyridinylJmethyl }-2-0x0-1,2,5,6-tetrahydro-3-
pyridinyl)carbonyl]glycine;
N-({1-[4-(2-fluorophenoxy)benzyl}-4-hydroxy-2-0x0-1,2,5,6-tetrahydro-3-

pyridinyl }carbonyl)glycine;
N-({4-hydroxy-1-[4-(2-methylphenoxy)benzyi]-2-ox0-1,2,5,6-tetrahydro-3-
pyridinyl}carbonyl)glycine;

N-[(1-{[6-(3-chlorophenoxy)-3-pyridinyllmethyl }-4-hydroxy-2-ox0-1,2,5,6-tetrahydro-3-
pyridinyl}carbonyl]glycine;
N-{[4-hydroxy-2-ox0-1-({6-[3-(trifluoromethyl)phenoxy]-3-pyridinyl }methyl)-1,2,5,6-
tetrahydro-3-pyridinyl]carbonyl} glycine;
N-({4-hydroxy-1-[4-(3-methoxyphenoxy)benzyl]-2-ox0-1,2,5,6-tetrahydro-3-
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pyridinyl } carbonyl)glycine;
N-{[4-hydroxy-2-oxo-1-({6-[3-(trifluoromethoxy)phenoxy]-3-pyridinyl } methyl)-1,2,5,6-
tetrahydro-3-pyridinyl]carbonyl} glycine;
N-[(1-{4-[(5-fluoro-2-pyridinyl}oxy|oenzyl}-4-hydroxy-2-oxo-1,2,5,6-tetrahydro-3-
pyridinyl)carbonyl]glycine;
N-[(1-{4-[(5-chloro-2-pyridinyl)oxy]benzyl}-4-hydroxy-2-oxo-1,2,5,6-tetrahydro-3-
pyridinyl)carbonyl]glycine;
N-{(1-{[6-(4-cyclopropylphenoxy)-3-pyridinyllmethyl}-4-hydroxy-2-ox0-1,2,5,6-tetrahydro-
3-pyridinyl)carbonyl]glycine; |
N-[(4-hydroxy-1-{4-[(5-methyl-2-pyridinyl)oxy]benzyl}-2-ox0-1,2,5,6-teirahydro-3-
pyridinyl)carbonyl]glycine;
N-{[4-hydroxy-2-oxo-1-(4-{[S-(trifluoromethyl)-2-pyridinyljoxy} benzyl)-1,2,5,6-tetrahydro-
3-pyridinyl]carbonyl} glycine;
N-{[4-hydroxy-1-({5-methyl-6-[(6-methyl-3-pyridinyl)oxy]-3-pyridinyl } methyl)-2-oxo-
1,2,5,6-tetrahydro-3 —pj'ridinyl} carbonyl}glycine;
N-[(1-{[5~(4-chlorophenoxy)-2-pyridinylJmethyl }-4-hydroxy-2-ox0-1,2,5,6-tetrahydro-3-
pyridinyl)carbonyl]glycine;
N-[(4-hydroxy-1-{[6-(3-methoxyphenoxy)-3-pyridinyl|methyl}-2-ox0-1,2,5,6-tetrahydro-3-
pyridinyl)carbonyl]glycine;

N-[(1-{4-[(6-chloro-3-pyridinyl)oxy|benzyl } -4-hydroxy-2-ox0-1,2,5,6-tetrahydro-3-
pyridinyl)carbonyl}glycine;
N-{[4-hydroxy-2-oxo-1-({5-[4-(trifluoromethyl)phenoxy]-2-pyridinyl }methyl)-1,2,5,6-
tetrahydro-3-pyridinyl]carbonyl } glycine; |
N-{[4-hydroxy-2-ox0-1-(4-{{6-(trifluoromethyl)-3-pyridinyl]oxy} benzyl)-1,2,5,6-tetrahydro-
3-pyndinyl]carbonyl} glycine;

N-[(1-{][6-(3-chloro-4-methylphenoxy)-3-pyridinyl}methyl }-4-hydroxy-2-ox0-1,2,5,6-
tetrahydro-3-pyridinyl)carbonyl]glycine;
N-{(1-{[6-(3-fluoro-4-methylphenoxy)-3-pyridinylJmethyl} -4-hydroxy-2-oxo-1,2,5,6-
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tetrahydro-3-pyridinyl)carbonyl]glycine;
N-[(1-{[6-(4-fluoro-3-methylphenoxy)-3-pyridinylJmethyl } -4-hydroxy-2-oxo-1,2,5,6-
tetrahydro-3-pyridinyl)carbonyl]glycine;

N-[(1-{[6-(4-cthylphenoxy)-3-pyridinylmethyl }-4-hydroxy-2-oxo-1,2,5,6-tetrahydro-3-
pyridinyl)carbonyljglycine;

N-[(4-hydroxy-2-ox0-1-{[6-(4-propylphenoxy)-3-pyridinyl Jmethyl}-1,2,5,6-tctrahydro-3-
pyridinyl)carbonyl]glycine;
N-[(4-hydroxy-1-{[6-(4-isopropylphenoxy)-3-pyridinylJmethyl}-2-0x0-1,2,5,6-tetrahydro-3-
pyridinyl)carbonyljglycine;
N-[(4-hydroxy-1-{[5-(4-methylphenoxy)-2-pyrazinyljmethyl}-2-ox0-1,2,5,6-tetrahydro-3-
pyridinyl)carbonyl]glycine;
N-({1-[4-(3,4-dimethylphenoxy)benzyl]-4-hydroxy-2-0x0-1,2,5,6-tetrahydro-3-

pyridinyl }carbonyl)glycine;
N-[(1-{[5-chloro-6-(4-methylphenoxy)-3-pyridinyl}methyl}-4-hydroxy-2-oxo-1,2,5,6-
tetrahydro-3-pyridinyl)carbonyl]glycine;
N-[(1-{[5-fluoro-6-(4-methylphenoxy)-3-pyridinyl |methyl}-4-hydroxy-2-oxo-1,2,5,6-
tetrahydro-3-pyridinyl)carbonyl]glycine;

N-[(1-{4-[(5-cyclopropyl-2-pyridinyl)oxy]benzyl } -4-hydroxy-2-oxo-1,2,5,6-tetrahydro-3-
pyridinyl)carbonyl]glycine;

N-[(4-hydroxy-1-{[{2-(4-methylphenoxy)-5-pyrimidinyl | methyl}-2-ox0-1,2,5,6-tetrahydro-3-
pyridinyl)carbonyl]glycine;

N-[(1-{[6-(4-chlorophenoxy)-5-methyl-3-pyridinyl Jmethyl } -4-hydroxy-2-0x0-1,2,5,6-
tetrahydro-3-pyridinyl)carbonyl]glycine;

N-[(1-{[5-(4-chlorophenoxy)-2-pyrazinylJmethyl }-4-hydroxy-2-ox0-1,2,5,6-tetrahydro-3-
pyridinyl)carbonyi]glycine; or

N-[(1-{[5-(4-cyclopropylphenoxy)-2-pyrazinyljmethyl }-4-hydroxy-2-oxo-1,2,5,6-tetrahydro-
3;pyﬁdinyl)carbonyl] glycine,

or a pharmaceutically acceptable salt thereof.
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8. A compound having the aforementioned general formula (I'), wherein .
W is the formula -CR"'R'2CRR!-, and the compound is represented by general formula (I):

[Formula 273]
OH O

R1 OH
R < - 0
RM N~ =0

Yo
)

(wherein in formuia (I),

R' is a hydrogen atom, Ci4 alkyl, or phenyl,

R'is a hydrogen atom or C;4 alkyl,

provided that R and R'?, together with the adjacent carbon atom, optionally form Cjg

cycloalkane or a 4- to 8-membered saturated heterocycle containing an oxygen atom;

R" is a hydrogen atom, C,4 alkyl, halo-C,4 alkyl, phenyl, benzyl, or phenethyl,

RM*isa hydrogen atom or C;4 alkyl,

provided that R"* and R", together with the adjacent carbon atom, optionally form Ci.g

cycloalkane or a 4- to 8-membered saturated heterocycle containing an oxygen atom,

provided that the aforementioned R'2 and R'2, together with the adjacent carbon atoms,

optionally form Cs.g cycloalkane;

Y 1s a single bond or C ¢ alkanediyl (one of the carbon atoms in the C;.4 alkanediyl is

optionally substituted by Cs.¢ cycloalkane-1,1-diyl);

R? is Cy.4 cycloalkyl (the Css cycloalkyl is optionally substituted by one group selected from

the group consisting of phenyl and benzyl), phenyl (the phenyl is optionally substituted by

one to three groups which are the same or different and are selected from group al of

substituents), naphthyl, indanyl, tetrahydronaphthyl, pyrazolyl [the pyrazolyl is substituted by

one phenyl (the phenyl is optionally substituted by one C,.¢ alkyl) and may further be

substituted by one C alkyl], imidazolyl (the imidazolyl is substituted by one phenyl),

isoxazolyl [the isoxazolyl is substituted by one phenyl (the phenyl is optionally substituted by
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one halogen atom)], oxazolyl (the oxazolyl is substituted by one phenyl and may further be
substituted by one C; alkyl), thiazoyl (the thiazoyl is substituted by one phenyl), pyridy!
[the pyridyl is substituted by one group selected from the group consisting of phenyl,
phenoxy (the phenoxy is optionally substituted by one group selected from the group
consisting of a halogen atom, cyano, C,_ alkyl, halo-C alkyl, Cs.g cycloalkyl, C;4 alkoxy,
and halo-Ci alkoxy), and phenylsulfanyl (the phenylsulfanyl is optionally substituted by one
halogen atom)], pyrimidiny! (the pyrimidinyl is substituted by one group selected from the
group consisting of cyclohexyl and pheny!), benzothiophenyl, quinolyl, or
methylenedioxyphenyl (the methylenedioxyphenyl is optionally substituted by one or two
fluorine atoms);

group al of substituents consists of a halogen atom, C,.¢ alkyl {the C,¢ alkyl is optionaily
substituted by one group selected from the group consisting of Cs.5 cycloalkyl, phenyl, and
Ci.6 alkoxy [the C,.¢ alkoxy is optionally substituted by one C;_g cycloalky! (the Cs.g
cycloalkyl is optionally substituted by one C,.s alkyl)]}, halo-C;.4 alkyl, Cs.g cycloalkyl,
phenyl (the phenyl is optionally substituted by one to three groups which are the same or
different and are selected from group o2 of substituents), thienyl, pyrazolyl (the pyrazolyl is
optionally substituted by one Cj alkyl), isoxazolyl, thiazoyl (the thiazoyl is optionally
substituted by one or two Cy alkyls), pyridyl (the pyridyl is optionally substituted by one
group selected from the group consisting of Cy.¢ alkyl, halo-C,¢ alkyl, C,. alkoxy, and halo-
C\.s alkoxy), quinolyl, Cy. alkoxy [the C,.¢ alkoxy is optionally substituted by one group
selected from the group consisting of Cs.g cycloalkyl and phenyl (the phenyl is optionally
substituted by one group selected from the group consisting of a halogen atom and Ci4
alkyl}], halo-Cy alkoxy, Cy.¢ alkenyloxy, Ci.s cycloalkoxy, phenoxy (the phenoxy is
optionally substituted by one group selected from the group consisting of a halogen atom,
C1.s alkyl, halo-Cy.4 alkyl, Cy. alkoxy, and halo-C, alkoxy), pyridyloxy (the pyridyloxy is
optionally substituted by one group selected from the group consisting of a halogen atom,
Ci.¢ alkyl, and halo-C,_g alkyl), and C;_¢ alkylsulfanyl;

group 02 of substituents consists of a halogen atom, cyano, hydroxy, C,¢ alkyl, halo-Cy4
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alkyl, phenyl, C,.s alkoxy, halo-C, alkoxy, Ci¢ alkylcarbonyl, and di-C;.¢
alkylaminosulfonyl),

or a pharmaceutically acceptable salt thereof.

9. A medicine comprising the compound according to any one of claims 1 to 8 ora
pharmaceutically acceptable salt thereof as an active ingredient.

10. A PHD2 inhibitor comprising the compound according to any one of claims 1 to 8
or a pharmaceutically acceptabie salt thereof as an active ingredient.

11. An EPO production promoter comprising the compound according to any one of
claims 1 to 8 or a pharmaceutically acceptable salt thereof as an active ingredient,

12, A drug for preventing or treating anemia comprising the compound according to any

one of claims 1 to 8 or a pharmaceutically acceptable salt thereof as an active ingredient.



