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Patent Literature 1 describes t‘ljle compounds which are similar to those of the
‘present invention, and the compounds have NO synthase enzyme inhibitory
activity and are useful for dementia.

Patent Literatures 2 to 5 and Non-patent Literatures 1 and 2 describe the
compounds which are similar to those of the present invention, and are useful for
hypertensive agent, morphine like analgesic, tranquilizers, intermediate for
medicament, NPYY5 antagonist, analgesic, or the like, respectively.

Patent Literature 6 to 24 are known as P serectase inhibirtor, however, all

compounds in these literatures have different structures from the present

invention.
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[Disclosure of Invention]
[Problems to be solved by the Invention]

[o006]

The present invention provides compounds which have reducing effects to
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2006/ 041404 [ 0004] [PatentLiterature 11] International Patent

Appl ication Publication
produce amyloid  protein, especially B secretase inhibitory activity, and are
useful as an agent for treating disease induced by production, secretion and/or

deposition of amyloid B protein.

[Means to Solve the Problems]

[0007]
The present invention provides:
1} a compound represented by the following formula (D:

[Chemical formula 1]

R3z Sw/ NR22R2D
ol
3
SN ®

wherein ring A is an optionally substituted carbocyclic group or an optionally
substituted heterocyclic group:

R! is optionally substituted lower alkyl, optionally substituted lower alkenyl,
optionally substituted lower alkynyl, cyano, an optionally substituted carbocyclic
group or an optionally substituted heterocyclic group;

R22 and R% are each independently hydrogen, optionally substituted lower alkyl or
optionally substituted acyl;

R% and R3¢ are each independently hydrogen, halogen, hydroxy, optionally
substituted lower alkyl, optionally substituted lower ‘alkenyl, optionally
substituted lower alkynyl, optionally substituted acyl, optionally substituted
lower alkoxy, optionally substituted aryl lower alkyl, optionally substituted
heteroaryl lower alkyl, optionally substituted aryl lower alkoxy, optionally
substituted hetercaryl lower alkoxy, optionally substituted lower alkylthio,
carboxy, lower alkoxycarbonyl optionally having a cyano substituent, optionally
substituted amino, optionally substituted carbamoyl, an optionally substituted
carbocyclic group or an optionally substituted heterocyclic group, or R% and R

may be taken together to form a ring;
or its pharmaceutically acceptable salt; or a solvate thereof,

[0008]
9) a compound represented by the following formula (II):

[Chemical formula 2]

NR23RZb
= f
=30 N (1
Rx
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R3a znd R3® are each independently hydrogen, halogen, hydroxy, optionally

substituted lower alkyl, optionally substituted lower alkenyl, optionally
substituted lower alkynyl, optionally substituted acyl, optionally substituted
Jower alkoxy, optionally substituted aryl lower alkyl, optionally substituted
heteroaryl lower alkyl, optionally substituted aryl lower alkoxy, optionally
substituted heteroaryl lower alkoxy, optionally substituted lower alkylthio,
carboxy, cyano, optionally substituted Ilower alkoxycarbonyl, optionally
substituted amino, optionally substituted carbamoyl, an optionally substituted
carbocyclic group or an optionally gsubstituted heterocyclic group;

ring A, R#2 and R? are as defined in the above 1)

or its pharmaceutically acceptable salt; or a solvate thereof,

[0009]
3) a compound represented by the following formula (11D):

[Chemical formula 3}
3a

R R s NR22R2P

e

R N 1
o (1)

wherein Ry is halogeno lower alkyl:
R3z, R®, R3 and R3 are each independently hydrogen, halogen, hydroxy,

optionally substituted lower alkyl, optionally substituted lower alkenyl, optionally
substituted lower alkynyl, optionally substituted acyl, optionally substituted
Jower alkoxy, optionally substituted aryl lower alkyl, optionally substituted
heteroaryl lower alkyl, optionally substituted aryl lower alkoxy, optionally
substituted hetercaryl lower alkoxy, optionally substituted lower alkylthioe,
carboxy, optionally substituted lower alkoxycarbonyl, optionally substituted
amino, optionally substituted carbamoyl, an optionally substituted carboeyclic
group or an optionally substituted heterocyclic group: and

ring A, R?2, and R® are as defined in the above 1) or 2);

or its pharmaceutically acceptable salt: or a solvate thereof;

[0010]
4) a compound represented by the following formula (Iv):

[Chemical formula 4]
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wherein RZ and R?b are each independently optionally substituted lower alkyl, or
are taken together with a carbon atom to which they bind to form a carbocycle;
ring A, R2?, and R2 are as defined in the above 1);

and R# and R3¢ are as defined in the above 3);

or its pharmaceutically acceptable salt; or a solvate thereof,

4") a compound represented by the above formula (IV):
wherein R% and RZ are each independently hydrogen, halogen, optionally

substituted lower alkyl, or R%2 and R?® are taken together with a carbon atom to

which they bind to form a carbocyele; and
ring A, R?:, and R? are as defined in the above 1);

and R and R3¢ are as defined in the above 3
or its pharmaceutically acceptable salt; or a solvate thereof,

5) the compound according to the above 1), wherein R# or R% is hydrogen, or its

pharmaceutically acceptable salt; or a solvate thereof,

¢ to the above 1), wherein R3 and R? are both hydrogen,

6) the compound accordin ‘
le salt: or a solvate theresof,

or its pharmaceutically acceptab
7} the compound according to any one of 1), 4), 5) and 6), wherein R! is alkyl of a
carbon number of 1 to 3, or its pharmaceutically acceptable salt; or a solvate

thereof,

rding to the above 2), wherein R¥ is optionally substituted
substituted phenyl, or an optionally substituted
heterocyclic group, or its pharmaceutically

8) the compound acco
cycloalkyl, optionally
nitrogen-containing aromatic
acceptable salt; or a solvate thereof,

9) the compound according to the above 2) or 8), wherein R%2 and R%® are both
hydrogen, or its pharmaceutically acceptable salt; or a solvate thereof,

10) the compound according to the above 3), wherein R3, R, R3 and R* are all

hydrogen, or its pharmaceutically acceptable salt, or a solvate thereof,

11) the compound according to any one of the above 1) to 10), wherein R?* and R*
are both hydrogen, or its pharmaceutically acceptable salt] or a solvate thereof,
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[0011]
12) the compound according to any one of the above 1) to 11), wherein ring A is

[{Chemical formula 5}

=,

G
(R

3

wherein ring A’ is a carbocyclic group or a heterocyclic group;
G is
[Chemical formula 6]

- S A
OO RSP
R5 ~ R5 ~ ‘ Rs
{(iih (ii" {tv)
T, *{";x} ST, “
= i,
OF: O (el N N
N ige lf " E
. Rs N N N R5 or
N\ x) (xiif) (xiv") (i)

wherein RS is hydrogen, lower alkyl or acyl;
R6 is optionally substituted lower alkyl, optionally substituted lower alkenyl, or

optionally substituted lower alkynyl;
Wlis Oor S;

W2 is O, S or NR?;
Ak is optionally substituted lower alkylene, optionally substituted lower

alkenylene, or optionally substituted lower alkynylene;
ring B is an optionally substituted carbocyelic group or an optionally substituted

heterocyclic group:

each R¢ is independently halogen, hydroxy, mercapto, halogeno lower alkyl, lower
alkyl, lower alkoxy, optionally substituted amino or lower alkylthio, and n is an

integer of 0 to 2; ,
or its pharmaceutically acceptable salt: or a solvate thereof,

[oo12]
18) the compound according to the above 12), wherein ring A’ is phenyl or a
nitrogen-containing aromatic heterocyclic group, or its pharmaceutically

acceptable salt; or a solvate thereof,

14) the compound according to the above 12), wherein ring A is a
nitrogen-containing aromatic heteromonocyclic group, or its pharmaceutically
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acceptable salt; or a solvate thereof,

15) the compound according to the above 12), wherein ring A’ is phenyl, or its
pharmaceutically acceptable salt; or a solvate thereof,

16) the compound according to any one of the above 12) to 15), wherein ring Bis a
nitrogen-containing aromatic heteromonocyeclic group, or its pharmaceutically

acceptable salt; or a solvate thereof,

17) a pharmaceutical composition comprising, as an effective ingredient, the
compound according to any one of the above 1) to 16}, or its pharmaceutically

acceptable salt; or a solvate thereof,

18) a pharmaceutical composition having B secretase inhibitory activity,
comprising, as an effective ingredient, the compound according to any one of the
above 1) to 16), or its pharmaceutically acceptable salt; or a solvate thereof,

19) a method for inhibiting B secretase activity, comprising administering the
compound according to any one of the above 1) to 16), or its pharmaceutically

acceptable salt; or a solvate thereof,

20) use of the compound according to any one of the above 1) to 16), or its
pharmaceutically acceptable salt: or a solvate thereof in the manufacture of a

medicament for inhibiting B secretase activity,

21) the compound according to any one of the above 1) to 16), or its
pharmaceutically acceptable salt: or a solvate thereof for use in a method for

inhibiting B secretase activity,

29) a method for treating disease induced by production, secretion or deposition of
amyloid B protein, comprising administering the compound according to any one of
the above 1) to 18), or its pharmaceutically acceptable salt; or a solvate thereof,

23) use of the compound according to any one of the above 1) to 16), or its
pharmaceutically acceptable salt; or a solvate thereof in the manufacture of a
medicament for treating disease induced by production, secretion or deposition of

amyloid B protein,
24) the compound according to any one of the above 1 to 16), or its

pharmaceutically acceptable salt; or a solvate thereof for use in a method for
treating disease induced by production, secretion or deposition of amyloid B

protein,

95) a method for treating Alzheimer's disease comprising administering the
compound according to any one of the above 1) to 16), or its pharmaceutically

acceptable salt: or a solvate thereof,

=1



[PatentLiterature 23] International Patent Application Publi [

cation WO
2006/ 065277 [PatentLiterature 24 I nternational P ' '
Publ i cati on WO 2005/ 058311 ! atent Application

26) use of the cor_npound according to any one of the above 1) to 18}, or its
pharmaceutically acceptable salt; or a solvate thereof in the manufacture of a

medicament for treating Alzheimer’s disease,

27} the compound according to any one of the above 1) to 16), or its
pharmaceutically acceptable salt; or a solvate thereof for use in a method for

treating Alzheimer’s disease.

[Effect of the Invention]

[0013]
The compounds of the present invention are useful as an agent for treating

disease induced by production, secretion or deposition of amyloid B protein
(Alzheimer’s disease and the like).

[Best Mode for Carrying Out the Invention]

[0014] .
As used herein, the "halogen" includes fluorine, chlorine, bromine, and

iodine.

A halogen part of the "halogeno lower alkyl ", the "halogeno lower alkoxy”,
and the "halogeno lower alkoxycarbonyl" is the same as the above “halogen”.

The "lower alkyl" includes straight or branched alkyl of a carbon number of 1
to 15, preferably a carbon number of 1 to 10, further preferably a carbon number of
1 to 6, and more further preferably a carbon number of 1 to 3, and examples
include methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl,
n-pentyl, isopentyl, neopentyl, hexyl, isohexyl, n-heptyl, isoheptyl, n-octyl,
isooctyl, n-nonyl, and n-decyl.

[0015]
A lower alkyl part of the “lower alkoxy”, the “halogeno lower alkyl”, the

“hydroxy lower alkyl”, the “halogeno lower alkoxy”, the “hydroxy lower alkoxy”,
the “lower alkoxycarbonyl”, the “halogeno lower alkoxycarbonyl”, the “lower
alkoxycarbonyl lower alkyl”, the “lower alkylamino”, the “lower alkoxy lower
alkyl”, the “hydroxyimino lower alkyl”, the “lower alkoxyimino lower alkyl,”, the
“amino lower alkyl”, the “lower alkoxy lower alkoxy”, the “lower alkoxy lower
alkeny!”, the “lower alkoxy lower alkenyloxy”, the “lower alkoxycarbonyl lower
alkenyl”, the “lower alkoxy lower alkynyl”, the “lower alkoxycarbonyl lower
alkynyl”, the “lower alkylcarbamoyl”, the “hydroxy lower alkylcarbamoyl”, the
“lower alkoxyimino”, the “lower alkylthio”, the “lower alkylsulfonyl”, the “lower
alkylsulfonyloxy”, the “lower alkylsulfonylamino”, the “lower alkylsulfonyl lower
alkylamino”, the “lower alkylsulfonylimino”, the “lower alkylsulfinylamino”, the
“lower alkylsulfinyl lower alkylamino”, the “lower alkylsulfinylimino”, the “lower
alkylsulfamoyl”, the “lower alkylsulfinyl”, the “carbocyclyl lower alkyl”, the
“carbocyclyl lower alkoxy”, the “carbocyclyl lower alkoxycarbonyl”, the
“carbocyclyl lower alkylamino”, the “carbocyclyl lower alkylearbamoyl”, the
“cycloalkyl lower alkyl”, the “cycloalkyl lower alkoxy”, the “cycloalkyl lower
alkylamino”, the “cycloalkyl lower alkoxycarbonyl”, the “cycloalkyl lower
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substituents selected from a substituent group a.

foo1s]
As used herein, the substituent group o is a group consisting of halogen,

hydroxy, lower alkoxy, halogeno lower alkoxy, hydroxy lower alkoxy, lower alkoxy
lower alkoxy, acyl, acyloxy, carboxy, lower alkoxycarbonyl, amino, acylamino,
lower alkylamino, imino, hydroxyimino, lower alkoxyimino, jower alkylthio,
carbamoyl, lower alkylcarbamoyl, hydroxy Tower alkylcarbamoyl, sulfamoyl, lower
alkylsulfamoyl, lower alkylsulfinyl, lower alkylsulfonylamino, lower alkylsulfonyl
lower alkylamino, lower alkylsulfonylimino, lower alkylsulfinylamino, lower
alkylsulfinyl lower alkylamino, lower alkylsulfinylimino, cyano, nitro, a
carboeyclic group and a heterocyclic group wherein the carbocycle and the
heterocycle may be each substituted with halogen and/or hydroxy.

Examples of the substituent of the “optionally substituted lower alkoxy”, the
“optionally substituted lower alkoxycarbonyl”, and the “optionally substituted
lower alkylthio” include one or more groups selected from the above substituent

group o.
Examples of a preferable embodiment of the “halogeno lower alkyl” include

trifluoromethyl, fluoromethyl, and trichloromethyl. .
The “lower alkylidene” includes a divalent group of the above “lower alkyl”,
and examples include methylidene, ethylidene, propylidene, isopropylidene,

butylidene, pentylidene, and hexylidene.

[0017]
The “lower alkenyl” includes straight or branched alkenyl of a car

of 2 to 15, preferably a carbon number of 2 to 10, more preferably a carbon number
of 2 to 6, further preferably a carbon number of 2 to 4, having one or more double
honds at an optional position. Examples include vinyl, allyl, propenyl,
isopropenyl, butenyl, isobutenyl, prenyl, butadienyl, pentenyl, isopentenyl,
pentadienyl, hexenyl, isohexenyl, hexadienyl, heptenyl, octenyl, nonenyl, decenyl,
undecenyl, dodecenyl, tridecenyl, tetradecenyl and pentadecenyl.

The “lower alkynyl” includes straight or branched alkynyl of a carbon number
of 2 to 10, preferably a carbon number of 2 to 8, further preferably a carbon
number of 3 to 6, having one or more triple bonds at an optional position.
Examples include ethynyl, propynyl, butynyl, pentynyl, hexynyl, heptynyl, octynyl,
nonynyl, and decynyl. These may further a double bond at an optional position.

Examples of the substituent of the “optionally substituted lower alkenyl” and
the “optionally substituted lower alkynyl” include one or more substituents
selected from the above substituent group a. A lower alkenyl part of the “hydroxy
lower alkenyl”, the “lower alkoxy lower alkenyl”, the “lower alkoxy carbonyl lower
1. the “carbocyeclyl lower alkenyl”, the “lower alkenyloxy”, the “lower alkoxy

bon number

alkeny



1) a conpound represented by the following fornmula (1); [Chem cal formula
1] R3aR2b wherein ring Ais an optionally substituted carbocyclic group
or an optionally substituted heterocyclic group; Rl is optionally
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al koxy, opt ikQnal1¥s SHhSl fuLdukavet mkkydditimullcauboiyutelommine” and the
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group, betéRBayditdgRB®-may be taken together to forma ring, or its
phar maceut i ¢akl y Gos¥bt abhdudast ; adiplatsol vacelt he?@é’P?YC[IBB@SH’OIQF)I a and
conpound.¢SBERIEREEEoY she Jebbewingbéoraful o (10T) : EfGhehiscalclids hutray21
NRzaRZbacetyl, propionyl, butyryl, isobutyryl, valeryl, pivaloyl, hexanoyl, acryloyl,
propioyl, methacryloyl, crotonoyl, benzoyl, cyclohexanecarbonyl, pyridinecarbonyl,
furancarbonyl, thiophenecarbonyl, benzothiazolecarbonyl, pyrazinecarbonyl,
piperidinecarbonyl, and thiomorpholino.
An acyl part of the “acyl amino” and the “acyloxy "is as described above.
Examples of the substituent of the “optionally substituted acyl” include one
or more substituents selected from the substituent group a. In addition, a ring
part of the carboceyclylcarbonyl and the heterocyclylearbonyl may be substituted
with one or more substituents selected from lower alkyl, a substituent group o,
and lower alkyl substituted with one or more groups selected from the substituent

group o.

foo19] _
The “carbocyclic group” includes cycloalkyl, cycloalkenyl, aryl and a

non-aromatic fused carbocyclic group.

The “cycloalkyl” is a carbocyclic group of a carbon number of 3 to 10,
preferably a carbon number of 3 to 8, more preferably a carbon number of 4 to §,
and examples include cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl,
cyclooetyl, cyclononyl, and cyclodecyl.

A cycloalkyl part of the “cycloalkyl lower alkyl”, the “cycloalkoxy”, the
“cycloalkyl lower alkoxy”, the “cycloalkylthio”, the “cycloalkylamino”, the
“cycloalkyl lower alkylamino”, the “cycloalkylsulfamoyl”, the “cycloalkylsulfonyl”,
the “cycloalkylearbamoyl”, the “cycloalkyl lower alkyl carbamoyl”, the “eycloalkyl
lower alkoxycarbonyl”, and the “cycloalkoxycarbonyl” is the same as the above
“cyeloalkyl”.

The “cycloalkenyl” includes the cycloalkyl having one or more double bonds at
an optional position in the ring, and examples include cyclopropenyl, cyclobutenyl,
cyclopentenyl, cyclohexenyl, cycloheptynyl, cyclooctynyl and cyclohexadienyl.

The “aryl” includes phenyl, naphthyl, anthryl and phenanthryl, and phenyl 1s
particularly preferable. | '

The “non-aromatic fused carbocyclic group” includes a non-aromatic group in
which two or more cyclic groups selected from the above “cycloalkyl”, the
above“cycloalkenyl” and the above “aryl” are fused, and examples include indanyl,
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wherein R is an optionally substituted carbocyclic group or an optionally |
substituted heterocyclic group; R3. and R3" are each independently
hydrogen, hal ogen, hydroxy, optionally substituted |ower alkyl, optionally
subst i t Yt £6vh OMBEa IR} dsRAYbhtiONtdnanAlibyersdbst i t uted | ower al kynyl optionally
substi tut edngyJ ggt,go%@ Ary“ﬁwbsglcta%@g L T tAlkRN , £t bl doy form &

substi t ut opt b t Ut r
al kyl , Oﬁ}ﬁ%{ﬂyf d8s 5 1 Ltk TR0y P %“J\%}e‘?g’ ?kg%&é‘%gu ?ﬁ%ﬁeﬁ‘%@sﬁ"'bsf?‘?%‘f?‘e%

het er oarqwflciqaék\lér ol teexygyel Bl B&ﬁgl ly substituted lower alkylthio, carboxy,
cyano, @p@iodnal |y substituted | ower al koxycarbonyl, optionally substituted
ami no, opti gnakbyeyelastd it uifethecarbbonyylylosyl, dbtei ‘saabdoycisibswiet wlldl’, the
car bocy‘ccﬁgﬁ C(i)}umo Qe r AM RN %@I«Icgrmpgxyn}uﬁf@ﬂ aiefgrnocyrel ‘icarigiegulyl lowag A,
R2. and | e “celft! ne { 18 ADRYEd éarboﬁgfr* t $hPharaee 1yﬁﬁld”y the
accept abte*gal " RS % {ﬁgg t ?I%’ﬁ aFélo EPD%ER d by
the fol iC@\ﬁb@fQ’ChGrWVé’ § 9 )car CHE CAl'e 8 3 1érei n
RY i s h@cotpanbodsolers wdfayeyl” Rehe “crabocyriy! Saﬁanvhﬂa? ecae‘f 8?9“1 ’| y
hydr ogefhe hairage;mlyihkﬁmrxylkyrhq:nnb@namly sudsithiet { a@bO%@ﬂ\ﬁF)XmWPHprlﬁl al 'y
substitut ed Lower<alkRpyka ﬂpip”onal |y substituted | ower al kynyl, optionally
substi tuted acay' 1 301 'o?'%%y%érﬁiui%%&ért e |t(?i\é’e‘rax%llé‘s@rx)’th&lﬂhirﬂﬂﬂﬂ’daybonyl“

b b :
Z|uk§][ |1 t%%? | %W&PFX]C%EE@{]]OF& opt IF}%?%L\L‘XI‘ l’_[E§ (Ealftoggyl ett?x'éoaa{rmt}ﬁ@v‘eﬂ’h

ubsthtu
het er oafaylldroimer’ aFHkQ)xyafYépt P‘Bﬁ’éll %’i?(bstl Ut e r5fl |W85I %Y 7,0 él%xy,
opt i onalalrylsithsiylt uthed” dreveer falykoss c &4hBomy Y Isudinybndbpy aé’ﬁlﬁé‘llﬁaﬂﬂyi

opt i onall.y]Suhstiot 1t addaae banpiyloweamlbpldaohainby! sishidei tameds the bowycl i c.
group ofy,3n optlonal l'y substituted heterocyclic gr oup; and ring A, R2., and

R2" are"as’ defined in ihe %%%VSL Qu&r g) ;’;%1% 5,? Ter=1e @th%é ¥r more

t abl etéziro%yc 1& %r d o
?ﬁéefoﬁm%mgw O eyl b E910. § 5 CO@% x{qus%ﬁ £,

NR2aR2L5-( W 6-whemleénedRbateanarsiz buel e e aKro il e paitrasiyly RPEFOH
subst i tyytredhdi Qe rpsatkydinydrpsamneindk eriatolyét treazmwl htear%@ﬁﬂ@rfub}tlo eavhhi ch

they bijnd 1.015060h51¢AMRAAYAB, EddiBidkol 2 thisadthIRahd aheadiszaehi ned in the

above dn-aromatic heterocyclic groups such as dioxanyl, thiiranyl, oxyranyl, oxetanyl,
oxathioranyl, azetidinyl, thianyl, thiazolidinyl, pyrrolidinyl, pyrrolinyl,
imidazolidinyl, imidazolinyl. pyrazolidinyl, pyrazolinyl, piperidyl, piperazinyl,
morpholinyl, morpholino, thiomorpholinyl, thiomorpholino, dihydropyridyl,
tetrahydropyridyl, tetrahydrofuryl, tetrahydropyranyl, dihydrothiazolyl,
tetrahydrothiazolyl, tetrahydroisothiazolyl, dihydrooxazinyl, hexahydroazepinyl,
tetrahydrodiazepinyl, and tetrahydropyridazinyl

[0022]
dicyclic fused heterocyclic groups such as indolyl, isoindolyl, indazolyl, indolidinyl,

indolinyl, isoindolinyl, quinolyl, isoquinolyl, cinnolinyl, phthalazinyl, quinazolinyl,
naphthrydinyl, quinoxalinyl, purinyl, pteridinyl, benzopyranyl, benzimidazolyl,
benzotriazolyl, benzisoxazolyl, benzoxazolyl, benzoxadiazolyl, benzisothiazolyl,
benzothiazolyl, benzothiadiazolyl, benzofuryl, isobenzofuryl, benzothienyl,
benzotriazolyl, thienopyridyl, thienopyrrolyl, thienopyrazolyl, thienopyrazinyl,
furopyrrolyl, thienothienyl, imidazopyridyl, imidazopyrazolyl, pyrazolopyridyl,

pyrazolopyrazinyl, thiazolopyridyl, pyrazolopyrimidinyl, pyrazolotrianidyl,
¢riazolopyridyl,  imidazothiazolyl, pyrazinopyridadinyl,

pyridazolopyridyl,

quinazolinyl, quinolyl, isogquinelyl, naphthyridinyl, dihydrothiazolopyrimidinyl,
tetrahydroguinolyl, tetrahydroisoguinolyl, dihydrobenzofuryl,
dihydrobenzoxazinyl, dihydrobenzimidazolyl, tetrahydrobenzothienyl,
tetrahydrobenzofuryl, benzodioxolyl, benzodioxonyl, chromanyl, chromenyl,
octahydrochromenyl, dihydrobenzodioxynyl, dihydrobenzoxazinyl,

dihydrobenzodioxepynyl, and dihydrothienodioxynyl;
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and Rae and R3d are as defined in the above 3); or its pharmaceutically
acceptable salt; or a solvate thereof, 4') a conpound represented by the
above formul a (IV) vvherei n Rza and Ra are each i ndependently hydrogen,

hal ogen, opti onfa stituted | o h Kyl BZO ang. Bab, ar exdakenyl,
t oget het =W EHC o8t bBRCERPBIR Ko ShRIE Thd T %w rs Bocerg
oS b s o e e g 0 B0

def i ned tetrahlydratobezdyl. orPiaferajnar hﬂhc%uﬁl c‘éﬂ | § %%l@éﬁ’f'%l Reterparyl opr 5

sol vat e fheseefatic By tdrbeydiznpound according to the above 1), wherein Raa or
Rao is 61:56 gen, or ts pharmaceutically acceptable salt; or a solvate

t hereof, he S U”d 2 P‘BBQ'“HEtér‘ac ﬁ?l W&ﬁaﬁl 1”\/\@% ehé\teﬁ%srcﬁflﬁ'xﬁae

bot h_hydr 8§ ﬁ"cy
Ther oof theﬁaefeqarecmawt © CBF AT G c'[‘%ca Xﬁﬁiﬁe‘%ﬁ%a g E%ﬁbﬁte
Hceut i Iy

wherei ntRi | s &higrooichdagdarbon nu ér of ~ Retegogycely aF’P
accept abh@te&aégclyl@ﬁlfamlwaﬁe fmeewciylsyllfphﬁ ”cdhpodwde%f@& Hat§areythe
above 2}y, V\h@l@@é@cﬁqylo&y@ﬁﬁcﬁﬁal | ytlsbShetatbeg:lgy clioabkylglkphtmiional | yhe

substit ted Q il 1w8£ aﬁbx%hi«mﬂlﬁ Xn&‘%ﬁét“hééétrﬁgydl?zlIo@@@%lﬁ?l&h@fba&hﬂﬁ” is
aromat i c P rou |ts, pharmaceutically acceptable salt; or a
sol vat e ]E‘hé?’é‘&fa

‘ém@ oﬁndu according to,the above 2 n
Raa and RabThed TihgpEenyaryame 8F°‘F‘?§m %‘E@éﬁf|g€8PPyma&gé”8P3bﬁlo)ntaml‘L% or
a sol vatue lé¢dereof nitrdgn am@n@oﬁﬁomew&l@hgﬁ@wo b 2 RHBPE I e eP’ﬁ
Ra., Raf,mBRabedsdl Rathraneylal Isueydrogenyroiyli t sSwpharaipeunireadlvy avteptlabl e
sal t Og d§ At %yrrﬂﬁfcﬁﬁ 1, p¥idzihfE €QRpauNdtficeniyd] ngtit:@oly ismerzolylt he

above 1 b t [

S s LT b AR B et

corrpounheﬁ’é”éﬁfcﬁ}cnémc“@sa i&bﬁ‘é B’fd t e]"%ﬂ)lgvgly? ! 1wf11° id 1 A ﬁl

[ Cheni cadoifidolmpla Sjuinekyer eispatiipg y N ping J@g,l,bo ] Z&I“Gup ngzo inyl,

het er ocyghh thyGHOnxd, @ihsxdlGnemoeainflorrmeralisyl, wanvdowy Grayl, ,b,e,nan\;ia)zpbfl AK

NB -- mz%ﬁmuzolyl benzisoxazolyl, benzoxazolyl, benzoxadiazolyl, benzisothiazolyl,
benzothiazolyl, benzothiadiazolyl, benzotriazolyl, imidazopyridyl,
pyrazolopyridine, triazolopyridyl, imidazothiazolyl, pyrazinopyridadinyl,
quinazolinyl,  quinolyl,  isoquinoclyl, naphthyridinyl, dihydrobenzofuryl,
tetrahydroquinolyl, tetrahydroisoquinolyl, and dihydrobenzoxazine; tricyclic fused
heterocyclic groups such as carbazolyl, acrydinyl, xanthenyl, and imidazoquinolyl;
pyrrolidinyl, pyrrolinyl, imidazolidinyl, imidazolinyl, pyrazolidinyl, pyrazolinyl,
piperidyl, piperazinyl, morpholinyl, morpholine, thiomorpholinyl, thiomorpholino,
dihydropyridyl, dihydrobenzimidazolyl, tetrahydropyridyl, tetrahydrothiazolyl,

and tetrahydroisothiazolyl. - |
A bond of the “heterocyclic group” and the “nitrogen-aromatic heterocyclic

group” may be situated on any ring.

The “nitrogen-containing aromatic heteromonocyelic group” refers to
monocyclic group among the “nitrogen- containing aromatic heterocyclic group”.
Examples inciude 5- to 6-membered heteroaryls such as pyrrolyl, imidazolyl,
pyrazolyl, pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl, triazolyl, triazinyl,
tetrazolyl, isoxazolyl, oxazolyl, oxadiazolyl, isothiazolyl, thiazolyl, and

thiadiazolyl. "
A bond of the “nitrogen-containing aromatic heteromonocyclic group” may be

situated on any carbon atom. .
The “hetercaryl” includes an aromatic cyclic group among the “heterocyclic

group”. A heteroaryl part of the “heteroaryl lower alkyl” and the “heteroaryl

lower alkoxy” is the same.

[0024]
Examples of the substituent of the “optionally substituted carbocyclic group”

and “optionally substituted heterocyclic group” in ring A, ring B and R¥ include:
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il I RR5 , RS" (ii")(iv) (----\ B AkZ\ B N7\'\ B Si.R6N 25Z2J6 o R,
(vp)(xiv) wherein R5 is hydrogen, |ower alkyl or acyl; R6 is optionally
substituted | ower alkyl, optionally substituted |ower alkenyl, or

iogt Iog{]?lc?l ylﬂ?a?@%gtété%tsg% |08Viﬁfef@|abélﬁﬁl)ﬂa§loéérﬁ, hypdrQx@f a&l, WBylosyOcarBoay, IMWer Ak
@A%OX%#@O&}{EO%%H% §/n osyg\’\gﬂliﬁcla é\ﬁﬂ? 1ow il 418024 | Yn S HRS LI 1466 2 l1GWEHIo

al kenyl bstit ut | oner al kynylene; ring Bis an

opti onalelt%f’;:subst ituted carbocyclic group or an optionall bsti,t
het er ocye et alrd wptiosath Msrﬁ%uﬁf’rﬁd‘é’bﬁh@gﬁﬂ PHE Sgﬁ)éﬁi,tu %’r%i?ﬁstehé?%’ggb%
hal ogengrbepebnaiskitly, off owebstkugdt, gtower, dlykosyyinoppi Lawers aloryipied

ani no of L.owerynaldyktibiht Angkefeiadblahalddeageaty droxg lowe2;alboxy had/or lower
13) the

phar maceut 1 cal | Gept able salt; or a solvate thereof, [0012]
conpoun&?%%’%’cfr“léligonn?t 't he, .above wherein rj g
ni t rogeﬁ-@é‘ﬁﬁ%’ﬁ? _B‘YgF&gﬁflgﬁteﬁe‘fjgﬁdcnyec?ri COgF F(I:n,rlllgs'oréile édF}E&EM ?:%%Stti?tuaelnlty
accept agreusal heran, Bhespiradttaerhey ébqf?ralﬁl)acff’ﬂglot‘f"&ﬁﬁé %@8%?%7%9"‘@8@ he
above 12jc.;wherein ring A' is a nitrogen-containing aromatic

het er onpRAGYG)iGng1OMSs alidyli t s pharmaceutical |y

lower alkoxyimino lower alkyls
lower alkenyl optionally substituted with one or more substituents selected from a

substituent group «, herein, the substituent is preferably lower alkoxycarbonyl,
halogen, and/or halogeno lower alkoxycarbonyl etc.;

Jower alkynyl optionally substituted with one or more substituents selected from a
substituent group «, herein, the substituent is preferably lower alkoxycarbonyl
etc.;

lower alkoxy optionally substituted with one or more substituents selected from a
substituent group a, herein, the substituent is preferably halogen, carbamoyl,
lower alkylcarbamoyl and/or hydroxy lower alkylcarbamoyl etc.;

lower alkoxy lower alkoxy optionally substituted with one or more substituents
selected from a substituent group o,

lower alkenyloxy optionally substituted with one or more substituents selected
from a substituent group «, herein, the substituent is preferably halogen, hydroxy,

amino and/or lower alkylamino etc.;
lower alkoxy lower alkenyloxy optionally substituted with one or more

substituents selected from a substituent group o,

[0025]
lower alkynyloxy optionally substituted with one or more substituents selected

from a substituent group o, herein, the substituent is preferably halogen and/or

hydroxy etc.;,
lower alkoxy lower alkynyloxy optionally substituted with one or more groups

selected from a substituent group o
Jower alkylthio optionally substituted with one or more substituents selected from

a substituent group o ‘
lower alkenylthio optionally substituted with one or more substituents selected

from a substifuent group «;
lower alkynylthioc optionally substituted with one or more substituents selected

from a substituent group o
lower alkylamino substituted with one or more substituents selected from a

substituent group o
lower alkenylamino substituted with one or more substituents selected from a

substituent group o
lower alkynylamino substituted with one or more substituents selected from a

gubstituent group o,
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acceptable salt; or a solvate thereof, 15) the conpound according to the
above 12), wherein ring A is phenyl, or pharmaceutically acceptable salt;
or a solvate thereof, 16) the conpound according to any one of the above
12) to 15), wherein ring B is a nitrogen-containing aromatic
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heterocyelyl lower alkoxycarbonyl optionally substituted with one or more

substituents selected from the group consisting of a substituent group «, azido,

lower alkyl and halogeno lower alkyl; |
carbocyclylthio, e.g. cycloalkylthio, arylthio and the like, optionally substituted

with one or more substituents selected from the group consisting of a substituent
group «, azido, lower alkyl and halogeno lower alkyl;
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A lower alkyl part of the "lIower al koxy", the "hal ogeno | ower al kyl", the
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al kyl SU' oner a'g |D &ﬂ¥+n§10%§1s%|1té¥;ly§f§n@0thé OMR! optionally

al kyl sul‘tac?ﬁ 3¢ ﬂlﬁBIfGP%V\eergalc n [
L T
a heter itoegr pupiie € cycl e may be eac
substit ut&drwybtylh@nfmg;ampaMadty hylitotaped with opgprphere sibstHeeslbhet PEGent

of the fg%'z% Jo¥ipSuBsish it 6T bomaituabk exyilp of heidooptw enakly asdbsidgeared
| ower al ox¥ce onyl", and the optlonally substituted | ower al kylthio"

i ncl ude s sel ect b itue ke,
Exanpl escadt’o%}m[}%ﬁgt’gtag%?ygpeﬁ‘%d 8?11{3 H‘%I}{? o 1@§€§$§P9Md ?:;@ug lugde
trifluorareutaly, shbeoreiwst Ryth odKvd ot rrPETFﬁ 5?‘8?@ Lh%} 5 setecied Ik F {%

al kyl i depeisidthed oblesuhsdiwel teprougr 187186, lomer Mbykand &ﬁé@geewwﬂ a

exanpl es, d{aed 4R 1Aty depeionelliy buberigytegr opyh i deneor imofs GIPEHERERHE,

butyl i den Rgnbexld ceneun{tPRLAE ¢Thep o), aulo, abkenylikyl and
i ncl udes e(i%CtQ&QE% tgg%%o%@heg al keglnyl of a car begn number of 2 to 15,

preferab@%oﬁe% Bott N’ger of 2t refer n of 2
Po 6. raheryYapeieaBtLyy GaEaPBaR. SR LD tOW%aﬁ%i“ﬁf%%m SRR
doubl e badmk:aabamnybp@pt@mtllqoo%thstﬁﬁtem%l%%8 PRCPGER P g“e%ﬁsl V) R
propenyl fromSQRI @R eponsitinan 5 smh@m@mwoumﬂeﬁyﬂdo kvt eron ﬁiliind ﬁ‘étﬂgé’h‘ﬁ?l

[ sopenlt n¥ler MEML adi enyl, hexenyl, | sohexenyl , 4; hexad:ﬂenyl ﬂ hept enyl}I I
octenyl,, noneny LeNYiubdiftudecenyth dret nadecery
and_peni HELER)" Mgp%ky%%g Al kiﬁﬂf tfln'éCE JeurilBbAiler Oy br ahediad
al kynyl SdtbséltEa?tfohelﬁﬁtr‘ﬁ‘}e 081‘ ]\é\g o S éra le a carbon number of 2 to
8, furtHeweprékelaii patpeeaPHBN R of 3 to. 6, haV| ng one or {19 riple
bonds atcaaboopiilorngtarpositi o8- CEfébwék@@’Cﬁﬁ}éfPWde sy 1FrGHEbow p%lh{/m bl Ynyl ,
pent ynyl oot B RY lsubb@piteay kitioatnenyt , moonypnybtiternds degdyeiyh. fﬁlfh)eéee rErpup
further a doubl e bond at an optional position. Exanpl es of the
substituent of the "optionally substituted | ower al kenyl"™ and the
"optionally substituted | ower al kynyl" include one or nore substituents

sel ected fromthe above substituent groyp a. A |ower al kenyl part of the
"hydroxy | ower al kenyl"™, the "I ower alkoxy | ower al kenyl ™, the "I ower

al koxy carbonyl |ower al kenyl"”, the "carbocyclyl |ower alkenyl”, the "I ower
al kenyl oxy", the "l ower al koxy I ower aI kenyl oxy the "l ower al kenyl t hi 0",



al kyl , acyl, hydroxy, |ower al koxy, |ower al koxycarbonyl, a carbocyclic
group and a heterocyclic group.
The"acyl "i ncl udesal i phati cacyl, carbocyclylcarbonyland het erocycl yl car bonyl

of a carbon nunber of 1 to 10. Exanple cl ud |, ,acet nyl ,
but yryl , cAnséyimg e R SUPEHERGRE STHUPat oY lﬁo’h %erllk gﬁﬂ%%‘m%iogv& fﬁ?yP
met hacr yhenglrocsetdbepnarbon mmﬁwmaﬂﬁyéﬂbﬁé%&ﬁéc&ﬁﬂbﬁ?ﬁ OBy FI%dF n H GRPES
f ur ancar LoByled frbinoplaeneagrdoasistin goeing eubastaiztmlrﬂwlobprwla,zum/rlawm@@@rltmﬁi/l
plperldlﬂg& FQ@@M$MT§mg1thlonnrphollno An acyl part of the "acyl am no"

g?dthgeigai.fﬁﬁfeneamg éﬁ#ﬁd ?&9¥ﬁedxwmhiﬁﬁéﬂﬂles of the substituent

nopre_su i &
sel ect ed®¥% oﬁ?@héz’éiﬁbstl Wéﬂ?a Yo bséitlﬁ%ﬁ&aa%ﬁq}m?ﬁ%m &1 Rg gﬁ‘?t gﬁ%ﬁduy
car bocyc&q}d%ﬁ;ﬂb@hiﬁbﬁa‘ﬁw@mﬂ%‘ﬁf’er%%%@?ﬂ“@é?%%ﬁ/‘i Widly OB® °§15’P) | ?‘lhséﬁuﬁm%
one or nalectsdlisémtthent.s sel ected from |l ower alkyl, a substituent group a,
and Iowqmogbyyl substltuted with one or nore groups selected fromthe

Subls“ ltll:e“t &go %%elbe riff rhoqugyl» ;3 Be ggﬁwmﬁagl ueas &yeglh&alxhwa
cycl oa ro, cyclic group e

"cycl oal “F%ngsﬁgP%HSQp??bﬁbrggp of gagé?ﬁ%% %unber of 3 to 10,
preferad epigal Bymanber of 3 to 8, nore preferably a carbon nunber of 4

to 8, and exanples include cyclopropyl, cyclobutyl, cyclopentyl,
cycl ohexyl, cycl oheptyl, cyclooctyl, cyclononyl, and cycl odecyl. A

cycl oal kyl part of the "cycloal kyl |ower alkyl", the "cycl oal koxy", the
"cycl oal kyl | ower al koxy", the "cycloal kylthio", the "cycloal kyl am no", the’
"cycl oal kyl | ower al kyl am no", the "cycl oal kyl sul fanoyl ", the

"cycl oal kyl sul fonyl ", the "cycl oal kyl carbamoyl ", the "cycl oal kyl | ower

al kyl carbanmoyl ", the "cycloal kyl |ower al koxycarbonyl", and the

"cycl oal koxycarbonyl” is the sane as the above "cycl oal kyl". The
"cycl oal kenyl " includes the cycl oal kyl having one or nore doubl e bonds at

an optional position in the ring, and exanpl es include cycl opropenyl,

cycl obut enyl, cycl opentenyl, cyclohexenyl, cycloheptynyl, cyclooctynyl and
cycl ohexadi enyl. The "aryl" includes phenyl, naphthyl, anthryl and

phenant hryl, and phenyl is particularly preferable. The "non-aromatic fused
carbocyclic group” includes a non-aromatic group in which two or nore
cyclic groups selected fromthe above "cycl oal kyl", the above"cycl oal kenyl "
and the above "aryl" are fused, and exanpl es include indanyl, indenyl,

t et rahydronapht hyl and fluorenyl. The "taken together with a carbon atomto
which they bind to forma carbocycle" refers to that two substituents are
taken together to formthe "cycloal kyl" or the "cycl oal kenyl "
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[ 0020] A carbocyclyl part of the "carbocyclyl oxy", the "carbocyclyl | ower

al kyl", the "carbocyclyl |ower alkenyl", the "carbocyclyl |ower alkynyl"”

t he "carbocyclyl | ower alkoxy , the "carbocyclyl |ower alkoxycarbonyl", the
“carbocyclylthio", the "carbocyclyl anlngmh the carb ocycl yl ~mbower

aIkyIanino" t he R@arb?tyclyl r bony c%ruoc IyI sulfanDyI , the
‘car bocycul foWI car ocy(ﬁ@é:/a panv I ogyclyl | ower

alkylcarb kazaﬁq(f carbonyl Mhe as the
carbocycllc gr oup' mpAn aryl part of th@ "aryl Iomer aI yl", the "aryl oxy",

t he ' aryloxycarbohyl , t he "aryl oxycar bonyl oxy", thamSaryI | ower

al koxycarbonyl ", the "arylthio", the carylanlno the ' aryl | oner al koxy",

the "aryl omer alkylanlmﬂﬂ t he ' aryPSUIfonyI , the ahyls oanﬁky", t he
aryl sulfinyl ", the "aryl syl f 1thﬂ2 Icaﬁbasm)yl e the ‘aryl
| ower ahkfléa ga : % ﬁﬁe(i%gé”asmfhe pOZﬂi The_* HeterScycl i c

o

group” includés a gte cycll up hayln nDre hetero afoms
optionally selecte &m0, Sand Nin a rlng, ? exanpl es | clude 5- to
6- menber ed heteroaryh)such as pyri8lyl, inidazolyF” pyrazolyl, 6yr|dyl

pyri dazi nyl, pyrlnldlnyl pyra2|nyl trlazonI tr|a2|nyl tetMg;onI
furyl, thlenyl |S@xaz , oxadeyi ngadlazolykm |soth|azonT§ thlazolyl,
and t hi adi zohyl Qpn a QHB hegerocMgllc 1su g&@dquahyl

t hi i ranyyr’awl e an .

oxat hi or & azetldl th|a /1 hi oI|d|n yrroll pyrrollnyl,
|n1dazoI|d|nyI H\dazollnyl pyrq&p i di nyl, razollnyl @@perldyl

pi perazi nyl, Qp ol i nyl, norpholino, thlonDrp ol i nyl, thlonDrphollno

dlhydropyrldyl vw ©)p R®

tetrahyo s-yridyl nazrahydrofurx %%%wah é§§%anylsd|2§ﬁrothwqégrv :

tet rahy tazglyl | tetr % sgt hi agel ytn~ di hg{@j/oon nyR®

hexahydraa ép&nyTN teFﬂah dfodi a |nyI a tetrahydhapyrlda2|NWI [ 0022]
di cyclic fused heterocyclic groué Psuch as |ndonI |50|ndolyl |ndazonI

i ndol i di nyl, ind&linyl, isoi R®Iinyl, quin&Ml, isodtinolyl, &Ynolinyl,
phthalazinyl qui nazol i nyl naphthrydlnyl qU|noxaI|nyI purlnyl

pteri di gopyrgnyhmﬁb nldqzolyl benzotrlazolyl benzisoxazolyl,
benzoxa qiy , %enzo adlahoI6?5> |soﬂhﬁaz IyI benzothlazolyl,

benzot hi aﬁgNy\,z nzofklr engo&yhxmx1benzoth|enyl benzotri azol yl ,
thlenopyrldyw1 t enoﬁyrrolyl h yra ol yl, thlenopyra2|nyl
furopyrrolyl,” thienoth?enyl, azopyrlqyi |n1dazopyrazolyl

pyrazolopyrldyl (xvil (xviiD)
pyrazolopyrazinyl hlazolopyrldyl pyrazol opyri m di nyl, pyrazol otri ani dyl ,

pyri dazol opyri dyl , trlazolopyrldmﬁ;inidazothiazolyl pyrazi nopyri dadi nyl ,
qui nazol i nyl , qU|nonhﬁ ISQQUInd|¥| naphthyrldlny

dlhydrothlazoIOp, ¢ nyLﬁ\\ A
t et rahydroqui nolet raﬁ'iydr o'?Jsoqw nol yl , dih drBoenzof uryl,
di hydr obenzoxazi dlhydroU§hZ|n1dazolyl te hydrobenzothlenyl

t et rahydrobenzofuryl, benzodi oxol yl benzodloxondO chr omanyl , chronenyl,
oct ahydr ochr onenyl , d|hy8?gbenzodioxynyl, dihydrobenzoxazinyl,
dihydrobenzodioxepynyl and di hydr ot hi enodi oxynyl; tricyclic fused

het erocyclic groups such as carbazolyl, acrydinyl, xanthenyl,

phenot nyI phenoxat hi i nyl, phenoxadi nyl, dibenzofuryl,

| mi daz% Hol 8l Yo AR tetrﬁbmé%%@ﬁ%aemdmﬁwf 2Sh G0 & Spt%or@alﬁr shBstorureaDEr ed

AR G Tl R R

"het er bowet ylitshivéenet he "het er ocycl ycar bonyl ", the heteroc clyl. | oner
al koxy'’sktt he dfweseilocyshidtanitad” Jowée alrkefﬂ@mc@@wmeblm@ﬁw i ieg  IoVRE

"het er ggyglyb subf %B%lnallytslﬂl%shbﬂieeir eyl alkstfeamy| ", the

“heteracycl A hegahat-as @exs! yl oxycarbonyl ", the "heterocyclyl
| ower k? Jﬁfnép %anhg 5 91% | ower alkoxycarbonyl and the

"het er 88§ Wmﬁﬁﬁépeﬁ WL & a ¥%16ﬁ§9the Hh@y heterocggtﬂﬁ
r

group" R® "B erogeab cHNeRs Rt 5%“*1%%ﬁ F%ﬁf ﬁr?up
cont ai hiwey alkoxy lower alkyl, lower a koxycarbonyl lower ai v, carbocyciyl lower al




at | east one nitrogen anong the "heterocyclic group”, and exanples include

5- or 6-nenbered heteroaryls such as pyrrolyl, imdazolyl, pyrazolyl,
pyridyl, pyridazinyl, pyrimdinyl, pyrazinyl, triazonI triazinyl,
tetrazolyl |soxazolyl oxazol yl, oxadlazolyl ﬁ%g%aéolyl ihla%ol and
t hi adi azédwer elikepeli dyduesd Hatar ouferrh ?\‘.‘iﬁbs ewphgatkAnyl, Jower

i soi ndol ylkosyrdazaiw | ipwienddkéulylnylarbboybili foprer aBwinmlolomeyl alkynihobydroxy
i soqui nolyher GLIBABHT Mker RIERS! B+ ay bikyauiinaceti RYkoxysaphityridivey| alkynyl,

qui noxal i RN | ﬂ%& g nyly; benzopyranyl, benzi m dazolyl,
benzotri od éﬁ%%%ax Zg?%? enzoxazolyl benzoxadlazolyl

ben2|sot%|é§§W9F°&ﬁbﬂE Y5091 . benz ot hi di azol yI , benzotrl? oly

i m dazop?mﬁj |is an optmnal}y subs 1tuted car ocyciic group or an optionally substituted
pyr azol opytdrdicyndid groampol opyri dyl , i m dazot hi azol yl , pyrazi nopyri dadi nyl ,
qui nazol pnyly, oMwi nol yl, isoquinolyl, naphthyridinyl, dihydrobenzofuryl,

tetr ahydm?éﬂ Q%‘Mahtsz%fr\qur@h@@}aw BPVWE, 2200 SiuRyIGFOBERTOXAZI Meent, they
tricyclic etq{oc%g qﬁ%%g asuch as carbazolyl acrydi nyl,

xanthenyfmiyﬁdefiC dazdqu o Frolidin rrolin daz inyl,
o dasol i hyl Arogiessi YT L, FEYop gt S5t BE DY poish LoD F AN
mor phol i Byl , nor phol i no, thlonnrphollnyl t hi onor phol i no, dlhydropyrldyl,
dihydrobﬁnzuﬁidazolyl tetrahydropyridyl, t et rahydrot hi azol yl, and
tetrahydro'Sﬁhhhﬁggﬂddpssﬁohﬂﬂﬁlaﬁtbhﬁx)h@&eﬁﬁayhihﬂagroup and the

"nltrogeﬂjggagglfgmggkpgpcycllc group” may be S|tuated on any ring. The
"nitrogen-con al ni ng aromati c heteronnnocycllc groqm refers to nonocyclic

group anong tkh mﬁ%rogen contaﬂhl arpfatic heter ycﬁkc group”. Exanples

i ncl ude Q" B eter S S\l N/Tn1dazolyl,
pyrazol yl ;rIdN| ri AZT My %yr|n1~ |, pyrazig%é, triazolyl,
triazinyl etré?olyl oxazonIR50xazonI oxadi azo™Myl | |soth|azolyl

t hi azol yl, andmthiadiazolyl A"bond of the "n?@rogen contai ning aronmatic
het er omonocychc group” may be situated op any carbon atom The "heteroaryl"
i ncl udes ap-aro c cyclic gggup aqong ‘A& "het er cyé%%c group”. A
heteroaryNo’f t e’ e /al kyl " " heteroaryl | ower
al koxy" is_the %0'4 Exanp oft @hemsubstltuent of the "optionally
substituted carB%cycll group" and "optlonally substR’t ut ed heterocyclic
group” in ritdg A, ring ® and Rx inckifde: a substifkvent group a,

preferably, hal ogen, hydroxy, acyl, acyloxy, carboxy, |ower al koxycarbonyl,
carbanmoyl, anmino, cyano, |ower alkylam no and/or |ower alkylthio etc.;,

| ower al k optional ly substltuted h one or nDre sub %rtwﬁ?t %ﬁ ect ed
fromt hewéﬁtﬁ}p LbnAsies IPHQHEstué’S?GBE %‘?ﬁ JQEWEE Wﬁi Y Buwer
al koxyi nilkenyherednpptihealdybabititetrd 1097"% ef ey %S}H?@)%;Frel%ﬂ/ver
al koxy andtsyd hewes al koxycarbonyl etc.; am no Iower aIkyI substituted with

one or nRL %gfé%b%%ltﬁgh@%?@rm,@%@ suhsbid WeRipEOpred: frhoes Qhél,sd'bheituent
substi t uent ISS&%PF%%EbP% acyl, lower al kyl and/or |ower al koxy etc.

hydroxy|%ﬁ|¥

In those other than ring A, ring B and RX, examples of the substituent of the
“optionally substituted carbocyclic group”, the “optionally substituted heterocyclic
group”, the “optionally substituted aryl lower alkyl”, the “optionally substituted
aryl lower alkoxy”, the “optionally substituted heteroaryl lower alkyl”, the
“optionally substituted heteroaryl lower alkoxy”, the “optionally substituted
cycloalkyl”, the “optionally substituted phenyl”, and the “optionally substituted
nitrogen-containing aromatic heterocyclic group” include lower alkyl optionally
substituted with one or more groups selected from the substituent group o, and
one or more substituents selected from the group consisting of the substituent

group «.
Preferable examples of R* include halogen, lower alkyl, halogeno lower alkyl,

lower alkoxy, and halogeno lower alkoxy.
[0033]
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| ower al koxyi mi no | ower al kyl; |ower alkenyl optionally substituted with
one or nore substituents selected froma substituent group a, herein, the
substituent is preferably |ower al koxycarbonyl, hal ogen, and/or hal ogeno

K | koxygar b b8 snd ! LAY . Whido
T GO MLy Bhg: inIRUEL LN, APELANAIY SURGH] LtbEH tldopae or

rom a ,su uent group.a,. herein, the
Subst | { UBbOR SRS Eab i 1P OB S R R PRG-I BEE Df ?|t8L§rm%ﬁ%é%fxe§'embly a
opt i onaldaybsubstinthsredfui t htoné. or Herepiashsimicl ydht S8y Eered dPBHYAE e
subst i t ugnh e QIy0skk, detii@i @byl etdhersiubsthtltentethylqreef er abl y hal ogen,

car banoyl , '.@We@él&%{vié}@ panrot thandéwer Aygnexydioawets shdkyhardsaimyi loetee. ;
koxy optionally substituted with one or nore

| ower aluag%gﬁ nIgmwer a
substit el ected. from a ,substituent gr.qu c r..a .
opt i onal |y SUBSTPYEE SHESAFPHR DI it S a1t (A R %%1?%34‘?3%% chain
substit uént gwbep mumher eifn2 thd OsuBstarehnt CaTPIRIEIaBEY hat dfety, moTe
hydr oxy,prafémadlaadatsor owsbealok ltam, heverg a;doudie boatl kdsap QrowEra FOREHY-oxy
opti onalgy,spRst i tiHtRdeW tHinglnedr mebpesylbat] t ubntensdehect eththiomydersubst
tuent gfouufi}ﬁgm[ %Qgﬁfne' g@glée@lbﬂ@ﬁhawex@mmﬁal ly substituted with one or
| nts se e

nore subst ] f r.om bsti t uant i ' :
substi t uent 'ﬂ? 5?‘5?%?@91187 fia omézﬁu%lrj? %ﬂrraE%()xgﬂroa%th A}Q%%r@mﬁ}gxc}mﬁ%mr
L5

%;% rgt C him er of ore
al kynyl ®fya epthicanarmpes ghsk £¢ dPed HCtIeSHEOOY 2nbPeogr BUPLeE & e Fom a
subst i t yeafergbbup carbdrowembsrkafi 2 b ¢, Bpyingnaltriple bpadiatiaeaPHPRal RIfetIBR
nore subsid t4OM s spkreleld heomem asdbsbliet bend. gEaapEes lionbrdeat Remylemts. o
optional ]y SUbStit it &G Ad ARy RFlRBIM SHbSHiugat s sel ected froma
substit bepf o eg;qflt%t\é\e%;baslth%@}ﬂ{ 118 CRLERAGN Y s Sfistict Htisde Wal ity 108€, OF
more Sutiel “optionailyesggst?tuted lower alkenylene”, and the “optionally substituted

lower alkynylene” include the substituent group «, preferably halogen, and

hydroxy. _ .

In the formula (I), the “R®: and R% may be taken together to form a ring”
includes the following formula (I7):
[Chemical formula 9]

S NR22R2b
c | \’rE

(r)
R1

wherein ring C is an optionally substituted carbocyclic group or an optionally
substituted heterocyclic group, and other symbols are defined as in formula (I),
and examples of a preferable embodiment of ring C include benzene, pyridine,
pyrimidine, cyclohexene, tetrahydropyridine, and dihydropyran.

0034]

{ In the present specification, the “solvate” includes, for example, a solvate
with an organic solvent, and a hydrate. When a hydrate is formed, an arbitrary
number of water molecules may be coordinated.

The compound represented by the formula (I) includes a pharmaceutically
acceptable salt. KExamples include salts with alkali metals such as lithium,
sodium or potassium; alkaline earth metals such as magnesium or caleium:
ammonium; organic bases; and amino acids; or salts with inorganic acids such as
hydrochloric acid, sulfuric, nitric acid, hvdrobromic acid, phosphoric acid or
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froma substituent group a; |ower alkylamno substituted with one or nore
substituen s selected froma substituent group a; |ower al kenylam no
substituted with one or nore substituents selected froma substituent group

a; |ower al kynylam no substituted with one or tituents s

froma shobhpuqﬁlﬁer?@dgrmfb Oaganlﬁrﬁ%%ﬁyhibﬁ‘ﬁu %“r?édq §01§‘u3§1?f OGP i ?‘Hgm%m
mor e subsdiil} Betit acikltectaric fridnpraliubst mpdpic apiduiyreepacidofmandelityiene;
acyl SUbg%h'télliE egeiwi tRabibe aeid, Mhszeibsdiilt ugnthalelaetd, ebehramsalfonbstactdient
group a; ‘{&%Eegh%é(ﬁ g%'f fl&nﬁﬁ'etme!s%m@hwamb@ﬂ b EHHrR0s Wifd e QRR]. Ararudarly,
subst | t"%‘n 2 gcLe \R/I% ahorli!pszsdlﬁuecgg‘t OURi @ of OMREL Aol Suid Tvd is
opt i onal }Ct GEEY RPPRPRT st1fuent (fel ected froma

subst i tuermcer@ dup Bhesegides sk F%’fﬂf*%ﬁ’;ﬂ"r b’ﬁrgnlélle Substituted with one
or nore [®0BStituents selected froma substituent group a; [0026] a
carbocycl i ¢ Jgr £dtiod, ghe eyaippahkyleprasedtedri the faeyladpt ionel lHpited to a
subst “’s;n%‘élf‘fm Eébxﬁé&e D6t TREQASHDST i dieils Sehaateduchon tieogmnolipsomers,
consi sti a_subst Liuent dﬂfs%‘ﬁo or@isdQp 1] QM8 EsREKY hnanththabRdesR ekowner

al kyl ; BFSVEIC § Qup on SUDSL It r in
sub)s/ti thgkﬁé"a%f’éP%Eete ‘F‘I‘?«IL: %b é EERETS d 1Ue %S&%&sgg?ﬁgt Eogﬁ{lﬁargbp a,

azi do, |whish %%akylhﬁmgﬁﬁa% ’é@l%sF Oéi‘PPi‘?I au Sﬁ%ycl yl lower alkyl, e.g.
cycl oal Kythehdesr foatnkyh , 10aryl | ower al kyl and the i ke, optionally
substituted with one or nore substituents selected fromthe group

consi st i Rg<_of §§§mmR%ent gr oBff_a, Szi\élfqmzbomer al kyl and hal ogeno | ower
I I
|

al kyl; heterjpcycl | oner al kyl opflj onalTy substituted with one or nore
substituentdi sel ected fromthe grorp nsj sting of a substituent group a,
azi do, lfg et ~a Z %7 :

Compounds represented by the formulas (11); (III) and (IV) include the similar
tautomers.

The present compound represented by the formula (D), (1D, (IID) or (IV) can be
produced, for example, according to the method described in Patent Literature 15
or Non-Patent Literature 1, or by the following method.

In the following all steps, when a substituent which impedes a reaction, e.g.
hydroxy, mercapto, amino, formyl, carbonyl, carboxy, is possessed, the substituent
is protected by the method described in Protective Groups in organic Synthesis,
and Theodora W Greene (John Wiley & Sons) in advance, and the protective group

may be removed at a desirable stage.
In addition, in the all steps, an order of steps to be implemented may be

appropriately changed, and each intermediate may be isolated, and used in a next

step.

[0036]
A. Production of compound represented by the formula (D
The compound represented by the formula (I) can be produced, for example,

according to a method of synthesizing a compound v or a compound ab shown

below.
A-1) Synthesis of compound v
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car bocycl yl oxy, e.g. cycloal koxy, aryloxy and the |like, optionally
substituted with one or nore substituents selected fromthe group
consisting of a substituent group a, azido, |ower alkyl and hal ogeno | ower
al kyl; heterocyclyloxy optionally substituted with one or nore substituents
selectedChemﬂmﬂh@r@mbuélﬁonsisting of a substituent group a, azido, |ower
al kyl and hal ogeno | ower al kyl; carbocyglyl |ower al koxy, e.g. cycloal kyl

| ower al koxy, aryl |ower al koxy and the|lli ke, optionally substituted with
one or nore subﬁiituents sel ected from ©he group consisting of a
substituent gro kyf’a hal ogeno | ower al kyl ; [Q927]

) a,-azido, |ower al
het erocycl yl kﬁ%erg | koxy opti onal Hy

.,

sulgstituted with one or nore?
substituents slel ected fromthe group co .ig;tﬁg 2 stituent a
i ; a3 : ,
ﬁg oweryal kyd”; ¢ rg%g cl : OH

azi do, | aMgy! and “Kaf'68ens _ :,
al koxycarhohyl , e.g.—cycroalk V\B? mat koxycar bonyl , aryl \LoweR R%¥
al koxycarbonyl and the |ike, optionally substituted with one or re
substituentsPsel ected fromthe group Bonsisting of a substituent group a,
azi do, |ower alkyl and hal ogeno | ower al kyl; heterocyclyl | ower
al koxycar bonyl optionally substituted with one or nore substituents .
sel ected fromthe group qqmiisting of a substituent NH.oup a, azido, |ower
al kyl and hal ogeno | ower al kyl; carbocyclﬁ%%hio, e.oﬁ cycl oal kyl t hi o,

d wi

aryl t hi o arthithget i ke; onahhy subRrTh » oney0r~gor e substituents
sel ect ed f+em-thergtdup gpngisti ng of—a SUDSt | @

t Rjrgadp a, azido, |ower
al kyl and hal ogeno | r alKyl; heterocyclylthio optionally substituted
with one or nore substituemds selected fromthe grouptonsisting of a
substituent group a, azido, |lower alkyl and hal ogeno | ower al kyl;
carbocycl yl amino, e.g. cycloal kyl amino, arylami no and the |ikes_optin®&l |y
substituted with one or nore substituents selected fromthe group
consisting of a substituent group a, azido, | oveith stekyl agga‘aloqgno | ower
al kyl ; heterocyclyl amino optionally substituted-wttoneRor r
substituents selected fromthe group consisting of a substituent™zgroup a,
azi do, |ower al kyl and hal ogeno | ower al kyl;

wherein ring A is an optionally substituted carbocyclic group or an optionally

substituted heterocyclic group; |
R! is optionally substituted lower alkyl, optionally substituted lower alkenyl,

optionally substituted lower alkynyl, an optionally substituted carbocyclic group

or an optionally substituted heterocyclic group: | |

R2# is hydrogen, optionally substituted lower alkyl or optionally subsm.tuted acyl: }
R3¢ is each independently hydrogen, halogen, hydroxy, optionally substltutec.l lower
alkyl, optionally substituted lower alkenyl, optionally substitu?;e{i acyl, optlc.}naliy
substituted lower alkoxy, optionally substituted aralkyl, optionally subst%tuted
heteroarylalkyl, optionally substituted aralkyloxy, optionally subsfututed
heteroarylalkoxy, optionally substituted lower alkylthic, carboxy, opt};onally
substituted lower alkoxycarbonyl, optionally gubstituted amino, optionally
substituted carbamoyl, an optionally substituted carbocyclic group or an

optionally substituted heterocyelic group.

fooa7i

First step | _ . -
A compound g can be diastereoselectively obtained by adding a titanium

reagent such as chlorotitanium triigsopropoxide fo enolate, which is obtained by
reacting an objective ester such as t-buty] propionate in the presence of a base
such as lithium diisopropylamide in a solvent such as toluene, dichloromethane,
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carbocycl yl | ower al kylam no, e.g. cycloal kyl |ower al kylam no, aryl | ower
al kyl am no and the like, optionally substituted wwth one or nore
substituents selected fromthe group consisting of a substituent group a,
azi do, | ower alkyl and hal ogeno | ower al kyl; heterocyclyl |ower alkylam no
opt i onal 4yd suhshiytivdfedani ¢ha emeedrsohme slitiemi t adding ssedmpeend or Fhitthean
group copsisthNAdfy thSkrRSKhieHodgrodpreaactaz tem howed’ Catk§d Gnerefialadeno
lover al kyl-q | oper ¢al k%l $ud ﬁgyyg, 2Btd:AB8 by1 abStoLu.ed with one or nore
substituents sel ected fromthe group consisting of a substituent group a;
[ 00281 carbocycl yl sul famoyl , e.g. cycloal kyl sul famoyl, aryl sul fanoyl and
the Ii ke$em€€l$iﬁal |y substituted with one or nore substituents sel ect @8
fromthe groAposomsist i rgnofe absaibeti usatcinDipe £ompadd 9| HwerC &4p IBY Cand
hal ogenog }gueibialokglto 3vet efcedys ky Us duarpytefopihlgriato 34 boabst int theepreapnée one
or nore éfUQﬁ}d P4y nééchse%sﬁﬁy%%éﬂlﬁmct heidr Q4R szt Bgl, Oéfgugusfbfbigh ]lcmnil
group a,_az do, WET . n : r : :
e.g. cyc rbé}l%ﬂagﬁﬁ St )‘érso seﬁltfﬂlnc%ggggé&?ah\é%’ |ﬁ%%58%%?{)ngﬁ%3 })s/li%st iatngJ%/ed
wi th onedTof thged @Ej‘f%]ttiotfﬁgﬁ%s sel ected fromthe group consisting of a
substituent group a, azido, |lower alkyl and hal ogeno | ower al kyl;

het er ocyThyldsdtkfonyl optionally substituted with one or nore substituents
sel ected fromdhe @HAUP &ANS sbidigedfbyaaddhat bt teanicigr apgntasuelziadohorhover

al kyl ‘and hal ogeng ;L oWel 1:al Kh 1] SAERREYEY ¥i88EDaAPY¥bmpBuld r and reacting at
| oal KI%¢ATD EH U ok a1 ydriRgEoeHbYbmpBy!
el e o s s i T

m rou gnsisting of_a
subst i t veerrsgibpsalvenyisgsh toarxatkyietsh ‘i‘Fé’EB’%’éhog‘i”g\ﬁé uegje i, & mixed
het er ocyxllyécastb@remy| optionally substituted with one or nore substituents
selected fromthe group consisting of a substituent group a, azido, |ower
al kyl aq%ogsjogeno | oner al kyl; carbocyclyl |ower alkylcarbanoyl, e.g.
cycl oal kyl wer al kyl car barmoyl , aryl | ower al kyl carbanoyl, optionally
substi t HEEFRITRP one” or nore sub tituents selected fromthe aroup. ;. .
consi sting of #BRAHERY t Ut J’FOGS %‘,negzi Jo 2 B A lal R 2. S o geho % wer
al kyl ; hetetocspehydic|apigrto dibleytar Hamdy aéétﬁeaﬁﬁngyatséﬁ%tti)t%ﬂ dﬁ%ﬁ{]ﬁﬁa e or
nore submsrict uentsC selrecber £8 dmurkepgefoupblyohgiostd hguof im ssaplyent w8k & oup
a, azidoy;,|ewel salrkylaeandd hadiogenactioner. al kyl; carbocyclyl oxycarbonyl,
€.g. cyc Oalﬁ?ﬁﬁ%{%%?@%@(}ld f@lf%h%%}??ﬁﬁ%é’lanﬁnﬂ 4188h ¥ dKero Rt dfamal doynpound

substit ust ggdm@he coxg%f;gxrld nLPrcgnsge? pro%euc%gé Soys %ﬂgcxﬁg ofdr &)ég&%dgfr?%otective

Groups in Organic Synthesis, Theodora W Green (John Wiley & Sons), and
deprotected at an appropriate time, if necessary.

Fifth step ‘ .
A compound v can be obtained by adding isothiocyanate having a protective

group, e.g. benzoyl isothiocyanate, which is commercially available or prepared by
the known method to the compound u, reacting at *30°C to 50°C, preferably -10°C
to 25°C, for 0.1 to 12 hours, preferably 0.1 to 3 hours in a solvent such as dioxane,
tetrahydrofuran, toluene and acetone, or a mixed solvent of them, and
subsequently, adding concentrated sulfuric acid or concentrated nitric acid,
followed by a reaction at 0°C to 100°C, preferably 0°C to 60°C, for 0. 5 to 24 hours,

preferably 1 to 12 hours.
[0089]

A-2) Synthesis of compound ab
[Chemical formula 12]
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consisting of a substituent group a, azido, |ower alkyl and hal ogeno | ower

al kyl; heterocycl yl oxycarbonyl optionally substituted with one or nore

substituents selected fromthe group consisting of a substituent group a,

azi do, | ower alkyl and hal ogeno | ower al ka/l ; |l ower al kyl enedi B)%POBH onal |y
|

substituted vviz\|tHn=2PhaI ogen; oxo, and aMonal |y substitu
carbocyclic grioup" and "optionally substituted heterocycli ol

subst i t uteth wi Th.oneppr Fist 8€Bubsi ents se c‘%]eéan ?t%n

ot her e mﬁnt, ring A Tay be substifRUted with one or nore Substituents
selected fromthe follow ng substituents: [Chem cal fornula 71 (c9P
Tekt?,,,,,,, Wi w;l= AO/"---,.." [z -1SRENRE- -NIR (0)p R5R5 R¥ An; =

[ 0030] wherein Aki, Ak2 and Ak3 are each independently a bond, optionally
substituted |ower alkylene, optionally substituted_Lower_ al k@n L.ene or
optionally substituted |lo # al kynyl ene; Ak4 is opﬁl alS _ ituted

| oner al kyl ene, optionally|sébstituted | ower al kenyl enme ori| optionally
substituted | ower al kynyl et V\ﬁ arﬁest%ach i ndep: Mtly O or S; each
W2 is i ndependenitn y 0&1 NR5; and”BE" 8F8 each-inde ently hydrogen,
| ower al kyT, Thydroxy tower "al kyl, |ower al koxy | oI kyl, | ower

al koxycarbonyl |ower al kyl, garbocyclyl Iower alKkyl

QUP - IE

wherein RP represents a protective group of amine;

R3: is each independently hydrogen, halogen, hydroxy, optionally substituted
lower alkyl, optionally substituted lower alkenyl, optionally substituted acyl,
optionally substituted lower alkoxy, optionally substituted aralkyl, optionally
substituted Theteroarylalkyl, optionally substituted aralkyloxy, optionally
substituted heteroarylalkoxy, optionally substituted lower alkylthio, carboxy,
optionally substituted lower alkoxycarbonyl, optionally substituted amino,
optionally substituted carbamoyl, an optionally substituted carbocyclic group or
an optionally substituted heterocyclic group;

and other symbols are as defined above:

[0040]

First step .
A compound x can be obtained by reacting a compound w, which can be

prepared by protecting an amino group of the compound s with a protective group,
at 0°C to 80°C, preferably 10°C to 40°C, for 0.5 to 48 hours, preferably 1 to 12 hours
under the condition of a Swern oxidation reaction in which oxalyl
chloride-dimethyl sulfoxide are used, or by adding an oxidizing agent of an alechol
group such as 2-iodoxybenzoic acid, in a sclvent such as toluene, dichloromethane,

and tetrahydrofuran, or a mixed solvent of them.

Second step |
A compound y can be obtained by adding a Grignard reagent corresponding to

an objective substance such as methylmagnesium bromid to the compound x and
reacting at -80°C to 50°C, preferably -20°C to 20°C, for 0.2 to 48 hours, preferably 1
to 24 hours in a solvent such as toluene, ether, and tetrahydrofuran, or a mixed
solvent of them. Upon the reaction, the yield can be improved by adding titanium

tetrachloride.

[0041]
Third step
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| ower al kenyl, hydroxy | ower al kenyl, |ower al koxy |ower al kenyl, | ower

al koxycar bonyl | ower al kenyl, carbocyclyl |ower alkenyl, |ower alkynyl,
hydr oxy | ower al kynyl, Iomer al koxy | ower aIkynyI | ower al koxycar bonyl

| ower al kynyl, carbo yclyl 3 So hdhogen OkiLAYer
al kyl'; ring LR "6p ia ona I?W% %gtgfxpw 1 : ér )c%u .or,_ an ts the
optlonal$vﬂ§hb%@19ﬁt c 1ee %‘? ﬁﬁurall of

Ws, a p¢ama¢urt@/yo$nfi/\&§aﬁanﬂ set dlCutal Ut(/' @Feﬁ%ahhelﬂr%%rﬂo Ct ey Orny©
each | ndependentfeyaidiyff er eritourAnn exydemtatorh s dixiet)yinm}lfplidece at cis or

trans position to the substituent [00311 Anmong groups shown in (0 to
(xixi), 5§f r%ble ar e: [Chenical formula 81 wherein Ak is optionally

substitute ower al ene, al.l,y substi.t ut.ed | ower
optTonal 1y ShESEPORPEL] GibP BPKIRS ji e S0 13?%1“0‘%%8 h%"lff?ﬁxan%g ?f"ﬁ
above. A@?Otulnee%@@??@ﬁéﬁ?tmﬂcﬁqﬁtﬁgw ISO?OW§C u%‘éai 18 OF 8 PEFRfHRChe
subst i t ugnthgkaupnamatieodir ef Ercabirepof@b32] reacting mtt-RESE totier. phefsrablig A,
ring B ang-®¢o Bxampes. 10fo tihehdiresprdfuentilyod. 1t fve3 toptrs dnad kylvsubsuth utsed
car bocy%} FQ alld %@rahﬁQSfuI%Bt 'tQHI%lnley ASHDSIdeb M esh Reherryeivi 6t 6F ObPHh, atdie
“optonal Py subSetted Ayt Lot Al kuki e e ot Lanably. Subsii it ech ary
1% PﬁﬁéPﬁéﬁt E

ot oﬁ;fpllngéﬂw FERGEP BT Br \tﬁe %ﬁ%fﬁ SN AR hob P&

substltune&nabbléabﬁyhﬂuﬂﬂhe ‘optionally substituted phenyl", and the
"optionally substituted nitrogen-containing aromati c heterocyclic group”
i ncl ude bg&gy al kyl optionally substituted with one or nore groups sel ected

from: gfppsymm Bk SEOUR D e qgseqnsd% R fraHRsUipuent s sel ected from

(N ref er Ies
of R4 inclu eHéWHﬁgﬁl F%ﬁ?? %f%&?yyﬁ 5%%q§ ! EulefrpguvﬂﬁQLFe ?ﬁ : and
haIogen@ﬂb@%bngé¢Rd%?ﬂuﬁ0@§84“hBMZ“¥§ﬁEBW@P“§1H&ﬁéﬁé@m@ﬁBPdd’ AP

or brandghed Sghviadseéndf canponundiiai n of a carbon nunber of 1 to 10, preferably
a carboncaupben ofmild @3p, nore preferably a carbon nunber of 1 to 3.
Exanpl es inclyude net hyl ene, di meghyl ene, trinethylene tetramet hyl ene, and
nethyltrinethylene A | ower al kyll ene 8art of the ' Iomer“alkylenedloxy i's

t he same ,/Fh\ 0 | kyl e OMEThe » | gwer <entyl ene"yhpckydes a
st rai ght Aor brahcheﬁfﬁﬁﬁﬁLe(enbarb&n chalnmgﬁ—a%gaﬁaLh nurifer—ef—2 te y —of—2—40 10,

preferab a_carbon number of"2 towﬁ nore preferab a,carbon nunber of 2
to 4, haV|ng a doubl e bond at an opti onal position. Exanples i ncl ude

vinyl ene, propenylene, butenylene, butadlenylene, met hyl pr ogenyl ene,

pent enyl ene d fxexenyl ene. R‘\ he "l ower al kynyl ene" includes a straight
or branched dival ent carbon &hain of ygscarbon nunber, o-2/f%\gﬂ nor e
preferably a rboanHmpgg of 2t nnrﬁm@g&ﬁeraﬁ? a c¢arbon number of 2
to 4, hav ra tgkp af aa brther, optionally
havi ng a dauble bond. Exanpl i ncl ude et hynyl ene, ynyl ene, butynyl ene,
pent ynyl enmand hexynyl ene. &xanpl es of the su tuent of the
"optionally substituted | ower alkylene", the "optional by substituted | ower
al kenyl ene”, and the "optionally substituted | ower al kynyl ene" include the
substituent group a, preferably hal ogen, and hydroxy. In the formul a
(), t he004813a and R3 may be taken together to forma ring" |ncludes t he

f ol | owi whefanmB¥ai{ 141 :oftCeatst aubpithifda coFbaReHC WARTEL nOF | Hy BhHwatly

opt i onaldpetubsd htthiredydar paaycl i ¢ group or an optional ly substituted

het er OCHfﬁlani Ef%@a%RQnQBB@ﬁdWQb&r@ge% detionat yasibistitfiosdniskar (all}yl @nd
exanples yodi nent of ring C |nclude benzene, pyridine,

t ong, S%l
pyri mi df da angygF ag:')ée%gch n epe%%%?l&%r Ihgrldrxlggen n%a&j rﬁ?&fo@? o[p(g%%%hy
substltuted lower alkyl, optionally substituted lower alkenyl, optionally
substituted acyl, optionally substituted lower alkoxy, optionally substituted
aralkyl, optionally substituted heteroarylalkyl, optionally substituted aralkyloxy,
optionally substituted heteroaryialkoxy, optionally substituted lower alkylthio,
carboxy, optionally substituted lower alkoxycarbonyl, optionally substituted
amino, optionally substituted carbamoyl, an optionally substituted carbocyclic
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In the present specification, the "solvate" includes, for exanple, a
solvate with an organic solvent, and a hydrate. Wen a hydrate is forned,
an arbitrary nunber of water nol ecul es may be coordi nat ed. The
conmpound represented by the fornula gl) i nlgl udes a pharmaceutically

accept algreupaktan Exappdlbs sphri ided SEFEOCHFEHEEPYRXI i metal s such as |ithium
sodi um ar ipetesshgmroap kath me hedogdn preprdbwes aély walivayedi ne8r cal ci um
anmoni ung, j04i9aRis¢IRsLsie andefifbd@bacéds; or salts with inorganic acids
such as hydrochloric acid, sulfuric, nitric acid, hydrobrom c acid,
phosphoric acid or hydroiodic acid; and organic acids such as acetic acid,
trifl uor[g‘%‘gti c acid, citric acid, lactic acid, tartaric acid, oxalic acid,
mal ei ¢ ddr#, st®Bmaric acid, mandelic acid, glutaric acid, maljc acid, .
benzoi ¢ aci dy qmmirid laciah Prercteamad fiohi ©agting, ap-‘t%‘l‘%’r{éjuﬂ f‘Bhi‘%’ aéid,
net hanesyhfoficealaei gdvolaigehame sl flomi preguirdd Par ttheullrdwn  mpdhebhlvoihc
aci d, - PROFARALL G, AR} hoxk Alhatd Gyaebéhiofidaebhanestit ofires aci d10°S o e6EiCab] e.
These sal’ts c [ at‘,orgr%%u@y QJ%.@ aL Yo Aelnedsprd @03k 0.3 to Nhaddl {d @Re the
corrpouné’r?’iaﬁ? erted BY “the £ i & (:é. s lno?. K rgits%ng} 118K Cand

i somer, PBEECRCYUASRASE FUP0ESI BT REo B e Y it ad KOPE NGl i SonEr's i

i mi ne- eradinge hybonbrapy rdliast By doiseHIe sSUGhtasc 4P YeSEmets L}ﬁﬂmt‘eg}f%ﬁq’o%n

i SOMer s te @Al yH adfemmt eor Forixed anpleat afibemonpound represented by the formul a
(1) in which R2" is hydrogen includes the follow ng tautonmers. [Chem cal

f or mul aslég nnge ounds represented by the formulas (11), (Il1l) and (1V)

i ncl ude™ Sim’lar tautoners. Th r : _ Lhes
formula (1) 250U § F§2 &F © F%negabo %@gl%:go%ggg%g}g&{e% E§§€ _ég%éﬁwéigbng to
the net hodokiesdve lsa@stancPat et 28| VIR ER 182 GF U AT %ma Lj Pefa% re 1, or
by the Hobfeoublyg-208€had201G tchéhé shiowiing Blandrepiingren Oa sih4ei Pt

whi ch i ppedesvR 1 &Agl helrs & @sohydt exyh asetbaptod tafriahydréforayl or xaibehyl |
car boxy,soli[V%np%g%ﬁ&ﬁ_ed, the substituent is protected by the nethod descri bed
in Protec '\éet ?ug€ I.n orggn C§X@ts@&§'i§ac%%omﬁi09%r@ir¥¥t@ 8618 néd o
Wley & Sons} HhiEavafes " Ghd The prot ctive.droup may be rempvedjat a

desi r abkecostragerd & RY B AGER, O Et%éo ‘gls %‘f’eﬁ%, Han Sraér yog) g?leps to be

i npl enented may be appropriately changed, and each internedi ate nay be

i sol at eghpgp)d used in a next step. [0036] A. Production of conmpound

repr ese@thglgi pr)épt he formula (1) The conmpound represented by the fornula (I)
can be pro gfgodmgéﬁﬁd %g&‘i‘?'b% R%@Q%@:eré&tﬁaﬁm?%ngjmﬁmn&hﬁsmvékg iA a
F&qng%ygéq?l\‘/’?m ﬁgp]é%%%)t%gr, ﬁet%raslh}(?&/rmofureanquindb‘d%gxa%p eSS0 LARRRWIdHEm

with a Wittig regent corresponding to an objective substance, which is prepared by
adding a strong base such as an alkyl metal regent, e.g. n-butyllithinum to
RsaRCHPPhsL, e.g. methyliriphenylphosphonium iodide, which is commercially
available or can be synthesized by the known method, at -40°C to 60°C, preferably
-20°C to 30°C, for 0.1 to 24 hours, preferably 0.3 to 6 hours, in a solvent such as
ether, tetrahydrofuran, and dioxane, or mixed solvent of them.

Fourth step o
A compound e can be obtained by adding thiophosgene or iodine, and

thiocyanate to the compound d and reacting for 1 to 72 hours, preferably 6 to 48
hours in a solvent such as toluene, dichloromethane, tetrahydrofuran, and water,
or a mixed solvent of them. Upon the reaction, if necessary, an appropriate
amount of phase transfer catalyst, e.g. tetra-n-butyl ammonium chloride,
tetramethyl ammonium bromide, is placed therein, and the reaction can be

performed.

Fifth step
A compound f can be obtained by adding R2aR2-amine to the compound e and

reacting at 0°C to 120°C, preferably 20°C to 80°C, for 1 to 72 hours, preferably 6 to



Third step NH2ZNH2 -\ CH Fourth step Rl RscRl R3 wherein ring Ais an
optionally substituted carbocyclic group or an optionally substituted

het erocyclic group; Itl is optionally substituted | ower alkyl, optionally
substituted | ower al kenyl, optionally substituted | ower alkynyl, an

opt i onaldg/hsusid 4 wobant aubbeypdioleengs diphloroms thprs, cig Yair%@%tof‘ﬁft“eﬂr a
het er ocyglida Hie: ofRARMS hydrogen, optionally substituted |ower alkyl or
optionally substituted acyl; R3c is each independently hydrogen, hal ogen,
hydr oxy,. 0 %jonally substituted | ower alkyl, optionally substituted | ower
alkenyll % onal Iy substituted acyl, optionally substituted | ower al koxy,
opt i onalB2) Simdhesigd gOMPRMRGIC optional |y substituted heteroaryl al kyl,
opt i onalllChestibst farutwdd laddal kyl oxy, optionally substituted heteroaryl al koxy,
optionally substituted | ower alkylghi o, carboxy, eptionally substituted

| ower al koxycar bonyl, optional substituted am ng, opgdonally substituted
car banoyl tGbtrvenadpl y it ut e@ecnt Hecy group or H¥rdspeional |y
substituté@?ﬁ;te*ﬁeyc%ﬁc ‘olip. [ 0037 Fr5t ‘% p Agconpound g can be

di astereos€l ectively obtai nednby adding a titaniumreagent such as
chlorotitafiumtriisopropoxide to enolate, which is obtained by reacting an
obj ective ester such as t-butyl pﬁpaquﬁte in the presence of a base such
as lithiumdiisopropylamde in a solvent such as to e, ndfli chl or onet hane,

and tetr8f fr an, or m X88sotVent ofmdshem adding>@ conpemnrdsp whi ch
can be re xbyﬁgﬁe:fﬁgmgzgsg%g@f and reactig t'hem at R- 80€T030C,
prefera -80C to OC, for tg. 24 hours, prefera 0.1 to 12 hours.

Second step A conpound r can be obtained by reacting the compound q at 0C
to 80C, preferably 0C to 30C, for 0.% to 48 hours, prefer Lyzl to 24 hours

in the pres$@ce OH g2 $ \N R

. NHz NH .

>< Seventh step . Kighth step \

e e A O
A N N
m n )
[0047] ‘
wherein Hal is halogen, and other symbols are as defined above.
First step '

A compound . h can be obtained by adding ethynyl-R* and
trisbenzylideneacetone dipalladium, palladium acetate,
tetrakistriphenylphosphine palladium, or a Pd(0) catalyst which is prepared in
situ, and a ligand such as tri-t-butylphosphine, and

dicyclohexylbiphenylphosphine and, further, adding copper iodide to a compound g,
which is commercially available or can be prepared by the known method, and
reacting at 20°C to 120°C, preferably 30°C to 80°C, for 0.1 to 24 hours, preferably
0.1 to 12 hours in the presence of a base such as diisopropylethylamine,
triethylamine, and trimethylamine, in a solvent such as toluene, dichloromethane,

and tetrahydrofuran, or a mixed solvent of them.

Second step ' .
A compound i can be obtained by dissolving the compound h in dimethyl

sulfoxide, and adding iodide, followed by a reaction at 20°C to 200°C, preferably
100°C to 180°C, for 0.1 to 24 hours, preferably 1 to 12 hours.

Third step . ] a
A compound j can be obtained by reacting the compound i at 20°C to 1060°C,

preferably 50°C to 100°C, for 0.5 to 24 hours, preferably 1 to 12 hours in the
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of an acid such as hydrochloric acid, hydrobromc acid, sulfuric acid and
trifluoroacetic acid in a solvent such as di oxane, nethanol, and
di chl oronet hane, or a m xed solvent of them Third step A conpound s can be
obt ai ned b addh}%ﬁdta rgﬂ‘&fi)é‘& A08NLs SHEN RSmbIOF @R d S Qdiiunm hydirbeide and

e

i t hi unPEITRF RO RY T Pde t o Lhs S%Eg%i%&ﬁ% 51?1%%%”%@%6&9 1 13064

r
referaBFIUﬂQ@@dfﬁﬁ%Gé? £ PG ours, pre 12°h i
hckonki e eoeraaethd® 2 nours L @

sol vent asec hirgstaditexanehod descaHifdy 16t e,
of them [0038] Fourth step A conpound u can be obtained by addi ng an

oxi di zi phqgent such as 2-i odoxybenzoic acid to the conpound s and reacting
at EC t@cgg:,mggfferably ﬁOC tg 40C, ror 0.5 to 48 hours, preferagly lto
12 hour n""a sol vent, such_as.di yl. 1S oXi a ' tibangd

In third st@pCQW@OF8HTt £ Peagﬁﬁgxggdy%i égggﬁgqthggﬁgbib%g?ng@oapound
s and ttmnceomoanduiwinapd K HheCPBROBYdthd® Fﬁﬁd:€§5%¥$§%§'ln r ot.ective
Groups i00°Q ganfarabindiess $0° Ghisadb 40 \WAGhesrs: (RISFT 2N &y & ZSBNGY®, Moty

depr ot egtadnad 0P dPRYBPREE @ichi areacdtic asdefgariy.ackl Anf tEiflyyr ppcedippsitd v
can be obtai ned by addi ng isothiocyanate having a protective group, e.g.
benzoyl ot hi ocyanate, which is commercially available or prepared by the

|

known n%#ﬁ%&t@% the compound u, reacting,at - 19 50C,  pref I OCto

25C, for 0.4 QogPRAIHhYr@n B?e#%?&bﬁi%ﬁ.%dgﬁ%gg%lé gdc?cg%nds%w%%?is%c%htas

di oxanegon pourahid faf e eth by tof GHE a4 &t 691%90(# Iérer‘fr‘?%?%éy @oq‘(v%n[lt of "t hem

and subgequest hyuradsicigabindent i athedrs dhfausplyeatisgchrscuattlat SF Wit ri ¢

acid, foliowed,py Ackeaction at 0C to 100C, preferably OC to 60C, for 0. 5
f

to 24 hOUF Sy pIET FADI L it 12cBOUES: bE 0Pabreed) aSiRENRSiES e aoapiadnd ab

[ Chem Cc?elsc];‘fébed inaSyn esis 12, 1709-1712 (2000).

Sixth step '
A compound m can be obtained by adding a reducing agent such as borane,

sodium hydride, and lithium aluminum hydride to the compound I and reacting at
-80°C to 100°C, preferably -20°C to 40°C, for 0.2 to 24 hours, preferably 1 to 12
hours in a solvent such as tetrahydrofuran, toluene, and dichloromethane.

[0049]

Seventh step . ‘ .
A compound n can be obtained by adding isothiocyanate having a protective

group, e.g. benzoyl isothiocyanate, which is commercially available (DJI‘ is prepared
by the known method to the compound m and reacting at -30°C to 50°C, preferably
-10°C to 20°C, for 0.5 to 24 hours, preferably 0.5 to 12 hours 1n a solvent such as
dichloromethane, tetrahydrofuran, and toluene, or a mixed solvent of them.

Fighth step _ . _
A compound o can be obtained by adding oxalyl chloride, thionyl chloride or

the like, and a catalytic amount of N,N-dimethylformamide, or adding a
chlorinating reagent such as 1-chloro-2-trimethylpropenylamine to the compound
n and reécting at 0°C to 100°C, preferably 206°C to 50°C, for 0.5 to 72 hours,
preferably 0.5 to 12 hours in a solvent such as dichloromethane, tetrahydrofuran,

and toluene.

[0050]
B-2) .
The compound j can be also synthesized by the following method.

[Chemical formula 15]
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NHRP First step OH NHRPNHRP OH Second step R1 R3aSNHR2a aaab
wherein RP represents a protective group of amne; R3a is each

i ndependent |y hydrogen, hal ogen, hydroxy, optionally substituted |ower

al kyl, optionally substituted | ower_ al kenyl, optionally substituted I,
optionally substituted | ower aIkoR??Oeoti()ﬂ~ ly substitutedik#gg %ﬁy

yl
optionally suljstituted heteroaryl al kyl ,~gpti onal %/ suybstituted a%l oxy,
opti onal |y igopced HEseriGar yl al kKoxy, optjonaPt Y Subshi t uyedto «
al kylt hi ar boxy, opt—i—mml—l-?“subut ed I%mrmr bor optionally
substituted am no, optionally substituted carbanoyl, an optionally
substituted carpocyclic group or an optiggnal Iy substituted heterogyclic
group; and ot her synbols are as defined above. [00401 First step A
conpound x can be obtained by reacting a conpound w, which can be prepared
by prot egidretn & Enhnoragedine efotheofcermponntic saaiflt nd prlsrettnpbelsgrBups at
0C to 8QGrirRuefirrably 10C to 40C, for 0.5 to 48 hours, preferably 1 to 12
hours under the condition of a Swern oxidation reaction in which oxalyl
chlorid%adinethyl sul foxi de are used, or by adding an oxidizi ng agent of an

al cohol *gFuy®Buch as 2-i odoxybenzoj ¢ acj in a solvent such e,
di chl or onet KPR £RICARMRF %%?%%?’Y&dfghﬁi%g%%fr%‘f%ﬁ?g?“?Wgrrs]@n £%§%§Ed
step  suclA eempoundagnesinnbebrsteidencandy radriiAg & CPIEREPd Ea heh s

COr r espepginirct01,aav Hidjide tdrven rshb stemae dshyc bheaks npwnhyk Heghes | bicoth & t o

the CO%?%‘%%}&Q@“@ €aGbIMFoaly. t 8BOCLhoudOGrepreivey abi so :206ut0ir2Q)lvkot 012

to 48 hours, preferabl QUIS,d ot aBOhYEMkaSUGH ASnbedugneenether
and t et FARY %0 (glrugﬁ?’ g}rfcéo%)q%l(%@’asofvent of 't 2em U%on the reaction, the

yiel d c&heBe inproved by adding ti taniumtetrachl oride. [00411 Third step

Second step |
A compound j can be obtained by subjecting a protective group Pe of

carboxylic acid to a deprotecting reaction by an ordinary method.

[0051]
C. Production of compound represented by the formula (I1D)
The compound represented by the formula (III) can be produced, for example,

according to the following method for synthesizing a compound ai or a compound

al.
C-1) Synthesis of compound ai
[Chemical formula 16]

OH
OH R‘H

R R \H
3 i 3
>ﬁ > R’ Raa D3 R° .

0]
it \ i
} HN ~ Second step MN =/ Third step N IR
/L\Ry First step XO W H o
_— @ RY @ RY 6‘\\ RY
ac U OH

ad ae af
3a
o R S NHR® R%\B/SYNHRZ‘*

: rR® | h3e s . e | 5

Fourth step HZWR% Fifth step Hfil R ;? Rl Sixth step §3§B'><|b§1

@ ® on R RY

B o @

ag ah ai

wherein Rilis optionally substituted aryl:
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A conpound aa can be obtai ned by addi ng an oxidi zi ng agent of an al cohol
group such as oxalyl chloride-dinethyl sulfoxide or 2-iodoxybenzoic acid to
the conpound y and reacting at 0OC to 80C, preferably 10C to 40C, for 0.5 to
48 hours ,preferabl%31 %ﬂ 6rhours in a solvent such as dinethyl sulfoxide.
Fourth g?éﬁ}“ﬂogQWQ S & ab can be obt ineqﬁg aqgiqg i sat hi ocyanate
havi ng &3pristheirpgen.ghoaperelir BN 2B1P IS i}é‘ﬁ% do %ia@ff’ié’p ronatly
commer Cisabkyitaned laobe ke, prsparaly Bulshigukedweyiethswrally sHbsEBHpdund
aa, reagtdpg ag;k&%c t & tDG1LPr ebebabluted 10@rabky@5C, ofGonflld t suliXitideds,
pref erabl , h o MtedUChr A% vih-GX anptidiahy dbefititaa,
toluene%eﬁﬁ%a%%QQk é,qgﬁﬁg%%?iegfggf %@? £W£$g§§gbg2§gqg§ yaengbionggging
concent PEFE@2EY) %h?% 3%?8n%ryc%nc?n%} .eg nitri¢c acid, foFﬁ%ﬁed Y2
react i onuBstiocedo 1000T, APrEFERERNY L0CCRGOBYE  FBPSBI o A3 PRYIONELY

pr ef er ablipstitdi@d6 daobamoy] 0042 lormsioRlbHueePor Wk d c SAPRIINELE e fFEF NP d? By
the forgytidnklil)substitufdichaenmpguhid greppesented by the formula (11) can be

prOdUCandﬂ9§e§§9 ey 2 ACLOREH RO bBode.met hod of synthesizing a conpound f
or a conpound o shown bel ow. B-1) Synthesis of conpound f [Chem cal fornula

131 0 rTh, Kt) a First stepSecond step Me [ 00431 wherein Rx is
an optigﬂﬁﬁﬂy substituted carbocyclic group, or an optionally substituted

het er ocyétstcstgp oup; L.
A compound ad can be obtained by reacting a compound ac which 1is

commercially available or can be prepared by the known method, at 50°C to 200°C,
preferably 80°C to 150°C, for 1 to 48 hours, preferably 2 to 24 hours under the
dehydration condition in the presence of a reagent corresponding to an objective
compound such as 2-amino-2-phenylethanol, a catalytic amount of sulfuric acid,
and an acid such as pyridinium para-toluenesulfonic acid in a solvent such as
dioxane, tetrahydrofuran, and toluene, or a mixed solvent of them.

Second step |
A compound ae can be obtained by adding a vinyllithium reagent

corresponding to an objective substance to the compound ad and reacting at -80°C
to 50°C, preferably -80°C to 0°C, for 0.2 to 24 hours, preferably 0.5 to 12 hoursina
solvent such as ether, and tetrahydrofuran, or a mixed solvent of them.

The vinyllithium reagent can be prepared by adding an alkyllithium reagent

such as butyllithium to objective tetravinyltin.

[0053]

Third step
A compound af can be obtained by adding a borane reagent to the compound

ae and reacting at 0°C to 60°C, preferably. 20°C to 50°C, for 0.2 to 12 hours,
preferably 0.5 to 6 hours in a solvent such as dioxane, and tetrahydrofuran, or a
mixed solvent of them, adding aqueous alkali such as a sodium hydroxide aqueous
solution, and aqueous hydrogen peroxide, and reacting them for 0.5 to 12 hours.

Fourth step
A compound ag can be obtained by adding a palladium catalyst such as Pd

(OH)2, or Pd-C to the compound af and reacting at 0°C to 60°C, preferably 20°C to
50°C, for 1 to 24 hours, preferably 1 to 12 hours under flow hydrogen in a solvent
such as methanol, ethanol, ethyl acetate, and tetrahydrofuran, or a mixed solvent

of them.

Fifth step | '
A compound ah can be obtained by adding isothiocyanate having a protective
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R2a and R2b are each i ndependently hydrogen, optionally substituted | ower
al kyl or optionally substituted acyl; R3. and R3b are each independently
hydr ogen, hal ogen, hydroxy, optionally substituted | ower alkyl, optionally
substituted | ower alk tlonall ubs t

subst i t (ERYP| Bke P BF Ry >3§°€hé% SAORAF y¥1§Cu St é%éﬁegglaﬁgai( 2119%1&5?% ared
subst i t dwethenkrayparsibaf kgthe 6pTPONAAIAE ALHETITHRSEA @; |78 %th% ly
subst i t Wt Eckohit € Gar i kall Rdvoyrs opteiforrdily | eubsphruired spbw sale wt ipgane,

car boxy te pityanahd:¥n StIat hé, Watlabeore, af koniedr hdyit, ofogtenonal |y

substituted am no, optionally substituted carbanoyl, an optionally
SUbStlt%} glcgrbocycllc group or an optlonally substltuted heterocyclic
L

group; Peavi group such. as. hal ogen or L aI | sul f.on L 9
group; and &t HERP_YMHEE §83 08 aHE*%H% b%%8xa§663' §¥ % ? 1)écorr%ound
b can behebiikenedtibyar eaietlytig ameomsoghdNaNudmedthy Oﬁ@ﬁﬁlﬁe: M yadé\l/%gl apl e,
or can bﬁhﬁﬁ@@ﬁngdeaynﬁhﬁmhnﬁwmchhnhoﬁtrquwndmmnﬂnmﬁﬂhyhhydﬁb&ybmnﬁhéd
hydrochlgr L g8 Qhciihg {6 6€C far EIC, - hRE10160@° Cpteber@bloy, 6206 t7@ BOG:s, f or

0.1to 54\9}103%13, 0 %rt%f 8na0ky 1% asstiﬂgeﬁt @QHES&S' &Echﬂﬁ‘oﬁfe@ﬁﬁﬂ@%&ﬁaﬁ’ycﬁ%ﬁﬁa&uch
as pyrlglne i ethyl am ne, diisopropyl ethylam ne, and

4- dlnetﬁ9ﬁéﬁpﬁﬁﬁyrldlne in a solvent such as toluene, dichloronethane, and
tetrahydrofuran, or a m xed solvent of them Second step A conpound c can
be obt aiewdtiby adding a Gignard reagent corresponding to an objective
subst angessyehtRSiCyClRoddragnesi um brom de at -80C to 50C, preferably

-20Cto J?i%ﬁﬁ goppound b and reacting for 0. 2 to 48 hours,
preferaB$ g%?f% 24 hours in a sol vent such as ether and tetrahydrofuran or

a m xed solvent of them In the first §ﬁep and the second step, if a
conmpound c is girectly obtai ned from sco ound a by a reaction of the
second step, the first step nay be q [ 00451 Third step A conpound d
can be obtalged reacting the cdﬁbouﬁh di ssolved in a soIv&H Quch as

ether, tetrahydrof urag,,agd di ~ort.a_m xed sebMdend Ot/LQQﬁk%L#q%Q
VVttlg egent %orrespandLng.tqiig qpp ctﬁve substanee~whiicgh )i g« grepared by
addi ng rong base such as a | kyI®hetal regent, e.g. n=butylfithiumto
R3aR3bCHPPhBL, e.g. methyltriphenyl ghosphoni um i odi de, which i sk
comercially avail abl e or can be synthesized by the known nethod, at -40C
to 60C, preferably -20C to 30C, for 0.1 to 24 hours, preferably 0.3 to 6
hours, in a solvent such g tetrahydrofuran, and di oxane, or m xed
sol vent of them FoukfhrSten’A compound e can be obtained by adding

t hi ophosgéhe? 8f? i odi ne, [land i{ hi ocyanate to the conpound d and reacting for
1 to 72 hours, preferably-g to 48 hours in a solvent such as tol uene,

di chl or onet hane, tetnéﬁydrthran and water, or a m xed solvent of them
Upon the reaction, |f\ﬂécessary, an approprlate anount of phase transfer
catal yst, e.g. tetra-n-buiyl ammonium chloride, tetranethyl anmonium

bromi de, is placed therein, and the reaction can be performed. Fifth step A

conmpound f can,,be 1:and
feactin %Iielﬂ pls § Ql?f Ksﬂ e’&gazgg 2%%%!% E?b%t};ﬁl%%am?lggr?

pr ef er &81%y 0%“¥§Ynﬂ§’%83? eﬁt such as tol uene, dichloronethane,
and tetrahydrofuran, or a nlxed solvent of them

[0055]

First step

A compound aj can be stereoselectively obtained by adding a compound p
which can be prepared by the known method, to enolate obtained by reacting
corresponding phenyl alkyl ketone, e.g. acetophenone, in the presence of a base
such as lithium diisopropylamide, and potassium hexamethyldisilazide, and
reacting them at -80 "C to 30 "C, preferably -80°C to 0°C for 0.1 to 24 hours,
preferably 0.1 to 12 hours in a solvent such as toluene, dichloromethane, and

tetrahydrofuran, or a mixed solvent of them.

Second step
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[0046] B-2) Synthesis of compound o [Chem cal formula 14] [00471 wherein
Hal is hal ogen, and other synbols are as defined above. First step A
conmpound . h can be obtai ned by addi ng et hynyl - Rx and
trisbenzyli deneacet onedi pal | adi um, pal |. adi unacet at.e : . .
tetrakistri 6%?%&%6& FR dal P%%”EEHJ( b8 agdllﬁc?( é?’dE%cthé??gtam i }éﬁdﬁosbro?%%ar ed
in situacidndrifluoropmeticsantd oaghedike tpdbeIcs dna), obfgened 1n the first step,
di cycl ohga yicatahgnsHephas phiitheo £04C, pueferebly 8dditeg3edpplar 9-ddicdé4thrws,
corrpoungrger{ymg,qm ks 1eamELci al |y avail able or can be prepared by the known
met hod, " and reacting at 20C to 120C, preferably 30Cto 80C, for 0.1 to 24
hour s, ﬁreferably 0.1 to 12 hours in the presence of a base such as
di i sopr 6B}%eitEH| ani ne, triethyl amne, and trinethylanine, in a sol vent such
as tol uene, Adiogtovngmet ¢fenBe ORFHNE 5 : flﬁggtﬁf’%arna(fe‘ BAHE LoPAPERTCF
them Sgewid est. 6 nAogbispoiuindy anaian whecl bt apmatetsially sselleblePrtiidreBMFsund h
i n di mephyiheswnb@n dethadad Rddhagedmoshde] dloldmivedabing peaddiOnteat’020C to
200C, pr leE%aaol?% Yo dQ0G 58°A80CH. 1F @ 19ndut® RArHQWIS 0. PEebaicalkYn b §0vdi

r

hours. fhi ep AcC ound a b [ i d i
5255 ruene Sy 3B ke SRR R, LT R |
to 12 hothssapsntlhe diprilsencellofGateelhd 2 PaEe CLTENtEE ot BT !
hydr oxi e,cestitedmitrar axiidde twediks, tmiduraacyidectede af 3% Gl Wehs peskmably

net hanolog-etthasnoty, fandtd $0oapy) pafechdy lavcdhding to the met hod descri bed
in Chem Lett., 3, 373-376(1990). [00481 Fourth step A conpound k
concen"te[trqziljg8 P sul furic 100C, preferably OC presence of carboxylic can be
obtain § addi ng 2-chl orocgg@)onitri |l e and acid to the conpound j,

f ol | oweld- Byodratioactl GrpRgun to to 40C, for 0.2 to Zﬁ, hours, preferably 1
to 12 hour STimceheoned dI¥Letn ¢ RIodured.a0r EXapifi eCHE H‘gaﬁ%l ¢ lolowing
trifl uonheacst for @etlesizfig 4 hospepnA aonapoambundhn obe sEpiyEd by addi ng
aceti ¢ poiydandeliRiubapd@didste conpound k, followed by a reaction at -20C
to 100 hggnelgef@olglgxﬂg djo 40C, for 0.2 to 24 hours, preferably 1 to 12

hour s ig a sofvent” such as net hanol, sethanol, and isopropyl alcohol. Fourth
step and fift% step can be perfornedfjaccording to the nethod described in
Synt hesis 12, {11709-1712 (2000). //3<

N S, <

H i
H !

Tyt First step
(AY R e
N

NH; O

Second step

YN
k.j R1 RBC Fézb

an

Za

sz—ysv NHR
Third step |

T R3°’\<N

S

oy

a0

wherein RZ and RZb each independently represent optionally substituted lower
alkyl, or are taken together with a carbon atom to which they bind to form a

carbocycle:
and other symbols are as defined above.

(00571

First step _
A compound am can be stereoselectively obtained by adding a compound p

which can be prepared by the known method, to enolate obtained by reacting
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Si xth sten A conmpound m can be obtai ned by addi ng a reduci ng agent such as
borane, sodium hydride, and |ithium al um num hydride to the conpound 1 and
reacting at -80C to 100C, preferably -20C to 40C, for 0.2 to 24 hours,
preferably 1 to 12 hours in a solvent such as tetrahydrofuran, toluene, and
di chl or onetehpmeding08lol ksdoent hesBepe RUEoRPIGAHRORE: cdh b POBIEICA %i’aﬁédi ng
i sot hi ogyanake heliung aiipsmotopstametegrodp, posagsiusenkeydmeidoihistegitat and

whi ch i geg&%@&%ﬂ! ly @Akl aplse: ©r prsfeps Bpar®E (byo tdTE, kioevh 1met Badhoors, he
conpound m and react] - f 1 ¥ernel OGchRra3RGthhine, Bn8 toO
24 hour SrsFatiar Qo v of% purg O & BB A REAM

& QUES i ]} 8 sol vent such as dichl or onet hane,
t et r ahy 8¢ 'GROYSPIUBHY of TUNES 81Y°E" i €G4S0l vent of them Eighth step A
conpound o can be obtai ned by addi ng oxalyl chloride, thionyl chloride or
the |ikgecatswpcatal ytic amount of N, N-di met hyl f ormanmi de, or adding a
chlorinating ££ag6Mtd S4cBadShel obtiined-13- biiires hyldpodyeriy| anidnby tokrhmic
conpound %%b%%%éé NG @k QGht %kL00Ch PESHBHaREEMROE: 41080 ht GirsDstept 0 72
hour s, 6?1%feraul. g to LS. N . i.chl0 t hane,
tetrahyéf*gf Jﬁéﬁﬁl}éﬁnﬁ‘eﬁblaﬁﬁg (fggS%lp%e-fg?%M?E% (’ig%gﬁg’d@?lcgéln%ﬁgqal so
synt hesprefgrafivtthe A BTy met hod. [Chemical fornula 15] cacb wherein Pc
is a protective group of carboxylic acid, and other synbols are as defined
above. fFhi&tstsbep A conpound cb can be obtai ned by adding a correspondi ng
G gnard reggehinesicho 88n B JmRENRYI M banmg Berhardaieaciivigga porpound ca
whi ch 12 Coméer%eanlzlo 24 A0k £ 2 403D be cBAeRAr e DY vENaL knov wiebhodt at
-80C t 0fBUE, “preferably .- to 10¢C for .1 10 24 houps,, pref erablyp® 1 to
12 hour B ithe &8 & thodc 0 42¢ £8PH8HE8 acfl’clfj)oro thane,” and .~ b ag
t et r ahy d05€utoaf” Cofora Ol k‘édzs@‘%}fénpr%fﬁr?iﬁl@ 1ot S EES A SRBIFSSUHIEY 2% an
be obt aiipgdnby tstrajhedtofugaa, pobtesct | and grestqnPcobfa carsexyPivenhciid thigra
depr ot egiifagub&aG! | @RtPMnaAN offr dhoakylverthadidih@0sthedtr Predd Lot fuome ofcid,
]?O”polun(‘;jm{cgﬁgr%%g@ e DY i hﬁ:%@ﬂ?&é,%@ ﬂelai;tiﬁfg%%@{rgpmd?rt@ﬁ](w?riiltrieﬂerbbist he
ormul a cap be _produce r ing to the follow ng

ARELPEING & BORodRa AT o & Conpiur

met hod For al conmpound al .

onp

[0058]
D-2) Synthesis of compound be



C-1) Synthesis of conpound ai [Chem cal fornmula 161 OH OR3' R3a; R d R3c
1 zZI CRY First stepHNO Second step HN YThird step f-fri RR32 O(MARY R3b acCOH
ae S;-;. ---NHR2aR3b1335NHR22 Fifth stepFed R3G R3' Sixth step R3 | R3a

R3bH5L EE%? e SHR3BRGIr-A; RY ..)OH ahai  wherein R11 is optionally
substit%%e :gﬁxg; RY is hal ogeno | ower al kyl; R3d is hydrogen, Qgﬁogen,

hydr oxy, optionglly substituted | r al kyl, optionally

s, R3C
e ity
!
First step 4 Second step R
o mmogye I

B ba bb

NHR2 NHR?

Hal”~ S Y
R3c t ;
3c i
Third step r\;d J\[ H Fourth step R3d%< N
R - 1
O
bd

—————

Fifth step R Y
RS&A& N
be

wherein respective symbols are as defined above.

First step . . _ ‘ ;
A compound am can be stereoselectively obtained by reacting with a Grignar

reagent such as allylmagnesium hromide at -80°C to 30°C, preferably -80°C to 0°C,
for 0.1 to 24 hours, preferably 0.1 to 12 hours in a solvent such as toluene,
dichloromethane, and tetrahydrofuran, or a mixed solvent of them.

Second step - .
A compound bb can be obtained by adding a hydrogen chloride solution te the

compound ba obtained in the first step, and reacting at -20°C to 80°C, preferably
0°C to 30°C, for 0.1 to 24 hours, preferably 0.1 to 12 hours in a golvent such as

methanol, ethanol and water, or a mixed solvent of them.

[0059]

Third step o . ' .
A compound be can be obtained by adding isothiocyanate having a protective

e.g. benzoyl isothiocyanate, which is commercially available or is prepared

group, : D n
method, to the compound bb and reacting at -30°C to 70°C,

by the known

33



substituted | ower al kenyl, optionally substituted acyl, optionally
substituted | ower al koxy, optionally substituted aral kyl, optionally
substituted heteroaryl al kyl, optionaIIy substituted ar al kyl oxy, optionally
substituted he eroarylajk ti | | subs I Kk
car boxy Prefreshaldy Camdt %FégRtBngh OXY < ar -1 %ﬁ?ﬂmﬁk ?%%Q%Rmnt
subst i t stel asndn@iﬂflomlt‘z@wlet 18¥RY i t%t”% ‘b%y%/‘ﬂ“%l‘n ’o%’f‘?ioa}fﬁl gRF. or 2
subst i t wh a6 dcalbanydthexgr oup or an optionally substituted heterocyclic
group; and other synbol s are as defined above. [00521 First step A conpound
ad can ﬂ?d by reacting a conpound ac which is commercially

a

avallable or C be d 0

preferab ‘@’?B{"i@g%ﬁ C?B% O%%al og}ry&“{%b E]l%%ge ué} C%ﬁ&l su(:h as

t he dehy @ldﬁoéeﬁﬂlﬁpéﬂyaﬁ F%é Br ERARBR 1 ana @ﬁln@b?Fe to an
obj ect i peefoapoudl sueh’ GsfoR- thmtnol?zhpheayn@t&rranét Jatféétlatwﬂél aﬁﬁ 0L of
sul furi guagis@,dig@rameticdrtk. such as pyridi ni um para-tol uenesulfonic acid in
a solvent such as di oxane, tetrahydrofuran, and toluene, or a m xed sol vent
of then&,@gc%nd step A conmpound ae can be obtained by adding a vinyllithium

r eagent Bpondi ng, to an ,obj ectiv ubs nce t t he ¢ d
reacting at & goEPPYEORS ﬁgrQEﬁY‘ go% 8g Fo E f“¥8n§§ rgﬁdﬂﬁ
pr ef er abinex@diget Dipk2aiogr Sﬂd Anerrdeiinentc cor?ﬂé&ouét anﬁﬁﬁa?tétl? éﬁ?gr%mr an,
or a m xed" Goprdntatdf 0@ 80°C, fThE. Y impHl hatvisunrefeaglnt | éar 2bkobiedpat ed
by addi pgivans alkybligidiiHg cergaptirSuehn asnduslylehit b umixed e} esttiofghem.
tetravinyltin. [00531 Thi rd step A conpound af can be obtained by adding a
borane rea ent to the conmpound ae and reacting at OC to 60C, preferably.
20Cto for 0.2 to 12 hours, preferably 0.5 to 6 hours in a sol vent
such asDdpbRanehesanel eappayiPBf uran, or a nixed sol vent of them adding
aqueous|@h&akdal Sorrhuks2@ sodi um hydr oxi de aqueous sol ution, and aqueous
hydr ogen peroxi de, and reacting theEbE@ﬁ 0.5 to 12 hours. Fouﬂyﬂastep A
conpound ag can be obtained by adding a palladium catal yst such as Pd _
d-C to the conpound af a reacting at 0C to 60C, f ar ablnyr20C
1 to 24 hours, prefera&&y 1 to 12 hours under flg ydﬁ?ﬁen in
yran, or

¥sdch as met hanol , et hanal, thyIN@cetate and tet I
Nit2 t hdfirstréteph sté*p/f@{p (ind 2¢COR4rstBE obR i Sl\}

Vi ng—e—pretect i ve/ ,group,Rle. g. =terrzoyt™i sot yarat e,
whi ch is €o rcially avail able or\ms/prepared by the known
conpound ag and reacting at -30C to 70C, preferably 0OCto 50C, for 1 to 12
hours, prefergbhly 1 to 6 hours in a sol wént such as di oxane, bg
tetrahydrofuran, toluene, and acetone, or a m xed solvent of them Sixth
step A conpound ai can be obtai ned by addi ng oxal yl chloride, thionyl
chloride or the i RE~with a catal yti c amount of N, N-di net hyl f or mam de, or
addi ng a chl orinating reagent such as 1-chloro-2-trimethyl propenyl am ne, to
t he conpound ah and r g anHe&& to 100C, preferably 10C to 50C for, 0.5
to 72 hours, preferab!y o 6 hours in a solvent such as

dichloronethane t et R4 dro and t ol uene.
Third step R3d
O ——— T
A
bh

wherein respective symbols are as defined above.

First step
A compound bf can be obtained by adding ethyl acrylate and Grubbs’ reagent

to the compound bb in which an amino group is appropriately protected with a
protective group, and subjecting to an olefinmetathesis reaction in a solvent such
as toluene, dichloromethane, and tetrahydrofuran, or a mixed solvent of them. A
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Third step R12 Ri wherein IV2 is optionally substituted aryl, or
optionally substituted heteroaryl; and other synbols are as defined above.
[ 0055] First step A conpound aj can be stereosel ectively obtained by

adding a coqg}g;ggpgﬁav%gps cap g, Qé?ﬁ}%@%%}ﬁ% pei%a%wacﬁ%@%dpeakaoﬁrt%@t e

obt ai ned¢B§t espondin etone, e.g. acetophenone,
in the pg @s@h@@‘id]foués’b@‘?éer@%gfﬁ 1aF§g]r%D ?ﬁl%%m di i sopropyl am de, and potassi um
hexanet hyl di si |l azi de, and reacting themat -80 Cto 30 C, preferably -80C
to OC f @fecBnd st&p 24 hours, preferably 0.1 to 12 hours in a solvent such as
tol uene, di chLQrQIEINBRCanaNdok Rk ey reldin@Rsothiod aibxeHasoigveptorttivhem

Second ste A C n t.al g by dF o€ Bl dred
cera ngoilhy o b AT BipC e s e s DL,
aj obt aibddei Fnawrorsthed. 19t Comwa%ﬂ?%gr?%ce%ﬁgag 04 ?o 678) ,’greg? ragl y
0C to 30Z)°Q oo 50°@ foo 004 thcké BOuRsH. STH&fdBby §: 5 tf & RoUFviR & SOFkE fds‘é‘?bﬁs

A conpounghlakoathhe, ohbained thrahddiofgrisotpliveoparttd dsatintg @ pr stisedi ve
group, %o%enf%%@%ﬁﬂn.i sot hi ocyanate, which is commercially available or is
prepared by the known nethod, to the conmpound ak and reacting at -30C to
70C, prefe_r(sbl -20Cto 50C for 0.1 to 12 hours, preferably 0.1 to 6 hours
in a sol\ért s h as di oxane, te%rahggrofur , toluen 1 nd .acet qQn vl a
mi xed sol vert comrehem PEudedifeAPTAD i%%’_i%‘ﬁgﬂg g]fl?oetllﬁg %8%%% ; a‘(@m ng
concent tahegnsibfninin brddde coneetitirabsdridr e ithe £erPosindt b JHORE (P
react i Ngei heMbatacROS 4101 7QGtiy dfcen abl- §0-(200 1@ BOEGrably -80°Cdo120Hodps,

prefera@'. 0 6,,00Ur $ref2966] D1 B oplugsireniof acespeundsydiVias dioxaHee

ﬁggﬁgﬁn%@ AfierS, MPEblagts foh SRR oA MAN0 fo the 10 anne
{ ound .ao0, .a. conpound be CONpo

Synthesis o o‘l‘fﬁﬁ’éﬁ’ﬁfﬁ“géi[@fb et JP%HBF%UTOaagp?lppmp%tgfg gefaecgml%zgﬁngugﬂer

convert an alcohol group.

[0061]
E. Conversion of substituent (1) | -
The synthesis of compound ab-2 obtained by a conversion of a substituent, is

R3a\7/8 \\l;/
F%\f
pa &
\ @w"' R‘]

b/
ab-1 P abh-2

described below.
[Chemical formula 21]

NHR2® NHR?®

wherein P? and Pt are an amino protective group; and other symbols are as defined
above.
A compound af-1 can be obtained by adding tris(dibenzylideneacetone)
dipalladium, palladium acetate, palladium (0) prepared in situ or the like, and a
phosphine ligand such as tritert-butylphosphine, and
dicyclohexylbiphenylphosphine to the compound ab-1 in a solvent such as
tetrahydrofuran, toluene, and xylene, adding a reagent having a substituent
corresponding to an objective compound such as lithium hexamethyldisilazide,
and benzophenoneimine at -10°C to 30°C, and reacting them at 30°C to 120°C,
preferably 50°C to 100°C, for 0.5 to 48 hours, preferably 3 to 20 hours.

The amino protective group may be a substituent which can be deprotected by
the method described in Protective Groups in Organic Synthesis, Theodora W
Green (John Wiley & Sons), and examples include lower alkoxycarbonyl, lower
alkenyloxycarbonyl, trialkylsilyl, acyl, methanesulfonyl, trifluoroethanesulfonyl,



Rth Rs™ -'? ao wherein Rza and Rzb each independently represent
optionally substituted |ower alkyl, or are taken together with a carbon
atomto which they bind to forma carbocycle; and other synbols are as
defined above. [00571 First step A conmpound am can be stereosel ectively
obt ai nedtobyeraddifogyhandpedHeE-p whi ch can be prepared by the known nethod,
to enol ate obtained by reacting corresponding al kyl ketone, e.g.

3-met hylpdgbut anone, in the presence of a base such as |ithium

di i sopr apy, qg%gﬁggqgkﬁﬁggggbgppgexanethyId|S|Ia2|de and reacting them at

-80C t ; 11
12 hou?s |n’]aies@rrvt 15 ?ch?'l POy uene Jhetdob % ane?smf?c?‘? 85 Hulnd to

t et r ahydeofegerihed dpioar.- i xed sol vent of thenl Second step A conpound an
can be dbnamnedihwnaﬂdﬁh@ hydrochl ori ¢ aci d, hydrobronlc aci d,
trifluoroacetic acipd or % li ke, to the conpgund o] dinthe first
step, and red%ﬁ ) g OC to 60C, preferagfyxegg%o/égﬂgﬁfor 0.1to 24
hours, preferabl ' to 12 hours. Third step E' A bonpound ao can be
obt ai ned by addi thlocyanape—ha¥ing a protectiveNgroup, e.g. benzoyl

i sot hi ocyanat g whi 4s comercially avallab/eﬂg pPprepared by the known
met hod, ®ov-tdea conpouhd an, reacting atbb&eﬁ% 0C, preferably -20C to 50C
for 0.1 to 12-hdurs, preferably 0.1to 6 hour a solvent such as

di oxane, tetrahydr@®3iran, toluene, and acetone, or @884 xed sol vent of them
subsequently, distilling off the solvent addi ng concentrated sulfuric
acid, concentrated nitric id_or te%n %nd reacting thenlat -30C to
70C , prefeeabrss peﬁﬁ@etsém‘slﬁ% FB? a3 de§ f Ehodé preferably 1 6 hours.
[00581 D- 2) Psy@mnegné ¥ 4 CHp BarY tpaedy ing 20516/ Cothpouhd 4

mixed solvent of acetic acid and water, followed by a reaction at 20°C to 120°C,
preferably 50°C to 80°C, for 0.5 to 48 hours, preferably 6 to 20 hours.

Besides, the compound ab-4 can be also obtained by adding a catalytic
reducing catalyst such as 10% palladium/carbon to the compound ab-3 in a solvent
such as tetrahydrofuran, ethyl acetate, and methanol, and reacting them at 30°C
to 120°C, preferably 50°C to 80°C, for 0.5 to 48 hours, preferably 6 to 20 hours
under the hydrogen atmosphere at a normal pressure to 5 atm, preferably a
normal pressure to 2 atm, or by the method described in Comprehensive Organic

Transformations, Richard C Larock (Mcgraw-Hill).

[0063] .
The compounds v, ab, al, ao, be and bh can be produced by an optical

resolution of each intermediate and a final product, or the following method, for
example, according to the method described in (1) T. Fujisawa et al., Tetrahedron
Lett., 37,3881-3884 (1996), (2) D. H. Hua et al., Sulfur Reports, vol.21, pp.211-239
(1999), (3) Y. Koriyama et al., Tetrahedron, 58, 9621-9628 (2002) or (4) T. Vilavan
et al., Current Organic Chemistry, 9, 1315-1392 (2005). As a procedure of the
optical resolution, there are a method of separating an optical isomer using an
optically active column; kinetic optical resolution utilizing an enzymatic reaction
and the like; crystallization resolution of a diastereomer by salt formation using a
chiral acid or a chiral base; preference crystallization method and the like.

[0064]
Of the present compound, the following compounds are preferable.

In the formula (I'):
[Chemical formula 23]

36



bc be wherein respective synbols are as defined above. First step A

conpound am can be stereosel ectively obtained by reacting wwth a Gignard

reagent such as allyl nmagnesi um brom de at -80C to 30C, preferably -80C to

0OC, for 0.1 to 24 hours, preferably 0.1 to 12 hours in a solvent such as

t ol uene, dipgdl osQnBiape, and tetrahydrofuran, or a mxed solvent of them
%Eo

Second step Ajco und bb can be obtained by adding a hydrogen chl ori de

e c ound ba obtained in the first step, and reacting at

gferably @C to 30C, for 0.1 to 24 hours, preferably 0.1 to

ol®ent such as nethanol, ethanol and water, or a m xed

sol vent ® [0059] Third step A conpound bc can be obtained by addi ng

i sot hi ocya Yy Ng a protective group, e.g. benzoyl isothiocyanate,

which is commercially available or is prepared by the known nethod, to the

compound bb and reacting at -30C to 70C, preferably -20Cto 50C, for 0.1

to 12 hqyrg, pLeH&LAR! WHArdint 8irg MOus Hhednyl arsel ugnbgesuciniasning aromatic

di chl or %n‘féroancﬁic go%agl%refn%tffé,hygf@&fé&r@hs t&hyenad iaRechiaBetond, isok’ 13 ni xed

sol vent "6t°*hém urth step. ;A n Eg§an £60btaknedobyzoaddi ng
rbgﬁ ring A 18 gﬂgﬂﬂ;’ EY yI,oInaotyr, =

a hal ogéhe UFATRER TN JHFEE SRR 4s o I'ne. " brom ne, anq)NBg&tgo§ﬁe cogpound

bc and benetnymgzeiyl - 200t o 4@%%”%?€@erablﬁnﬁﬁa?BngbC, f6F 0.1 [0.12 hours,

pr ef er alllyydobebmdohdans] (e rginditeefeiageh tasasdi)‘b‘ﬁ?%‘t‘%(gé]? HEHED TERE ¢ 18t ep

A conpourgd bd can be obtained by adding a base such as pyrrolidine,

pi peri di % oRIBELAZ WG re@NH nFON B PH RS (Betdifa froppadadcbdoardeanepetithep at
20C to R@a§§6?re T % 40C to 80C, for 0.1 to 24 hours, preferably 1 to 12

erap
hours i & fsgk as .di oxane, t.etrahydr ra 0
nixed s6heEARPBRIELHERFTB0EDE 1%}“’@3‘}1?{%’@8%%1‘% %5b%8€1%g ‘Iﬁh{lstj%’?r?%ﬁ ™

f or mul aw20dh ringhfy is A'4), , ‘ |
2} the compound, wherein R is optionally substituted lower alkyl (hereinafter,

solution to t
-20C to 80@:«
12 hours i

referred to as compound in which R'is R1-1), -
the compound, wherein R is methyl (hereinafter, referred to as compound in

which R! is R1-2),

3) the compound, wherein R?* and R® are each independently hydrogen, lower
alkyl or acyl {(hereinafter, referred to as compound in which R?2 and R?" are R2-1),
the compound, wherein R% and R2v are both hydrogen (hereinafter, referred to as
compound in which R? and R*3q are R2-2),

4) the compound, wherein R3* and R% are each independently hydrogen, halogen,
hydroxyl, lower alkyl or amino (hereinafter, referred to as compound in which R
and R are R3-1),

the compound, wherein R and B2 are the same substituent selected from halogen
or lower alkyl (hereinafter, referred to as compound in which R3 and R are R3-2),
the compound, wherein R% and R?% are all hydrogen (hereinafter, referred to as

compound in which R3* and R? are R3-3),

[0065]
5) the compound, wherein n is 0 to 2, and cach Rt is independently halogen, lower

alkoxy, lower alkylamino, lower alkylthio, oxo, or lower alkylenedioxy (hereinafter,
referred to as compound in which R* 1s R4-1),

the compound, wherein n is 0 to Z, and each R* is independently halogen
(hereinafter, referred to as compound in which R* is R4-2), A
6) the compound, wherein G is the above G1), Gv), (v), x), (xiii), or (xiv)
(hereinafter, referred to as compound in which G is G1), 5
the compound, wherein G is the above Gi), Gi7), Gv), ), &), (xiii) or (xiv’)
(hereinafter, referred to as compound in which G is G2), N

the compound, wherein G is the above (i1), (17, Gv), (v), (x), (xiii’) or (xiv), and
ring B is optionally substituted pyridyl, optionally substituted pyr?zmyi,
optionally substituted thiazolyl, optionally substituted isoxazolyl, optionally



wherein respective synbols are as defined above. First step A conpound bf
can be obtained by adding ethyl acrylate and G ubbs' reagent to the
conmpound bb in which an amno group is appropriately protected with a
protective group, and subjecting to an olefinnmetathesis r jon, -
sol vent sshetitatedt dlenaneriagelyhl GPSPEE .ne?“%éﬁﬁg?eefr%ﬂ%ﬂ%?ﬁﬁaﬁ’ gghgngiéged
sol vent s@bstibemd Auindabt spnondhperdstitated sogerelylsoetiopedte F AP HE o
30C, ang AtRAGHIAN, tigiRal0. dbsatddiauisazginflerabloyptibnadyluhgaiyed
Second step o imfAiSPTRAUAG PEe c8BsBeucRliai nads Ryowsididlgeted drmdtpaate
havi ng % 5r‘O§§C If\écg %Iz %uﬁtugﬁtg'rol&g% XE 1h#Qt R REYaNa hilybhisdhtituSed one or
commer ciCBPPN SRR 6IPE6F 1S pr epar ed. he knowrahmet»h .t 07 P8 qcymReund
bf and meaet Ergpst selagredt FompEne Htbe H%Pé Er9E T o %ﬁa&ngor 0 G 15 hour s,
pr ef er abbypp@uhdtio Whivduds iGBla sol vent such as di chl ororret hane, di Qxang,
t et r ahy g, of WrAburdoitenein @hds abetadoee (0F), andi xie¢ Boksveritonstis ReRSUHHPE d
step py qupn%pg%gﬂmh capsthgutebt aiyradiby, adpitingaldy | sabstiyd @duntibnazalyl,
hydride’> njum g um num bydr 1 de .., 0fona 0 UMshitdid dBe k£ thigcbampptiodaliy,
subj ect PREPBLY SFRGHE ng rea t.Ion tanrgal act gt hem atuiRG t 008Gonally
pr ef er aBhpstipgedt o PRFEFEIOTIS X1 Y urs, preter E%yg 1itoo§ti ouis in
a sol ventbstititeds woaxamdyl t ARtHMAOf lﬁl“gﬁfl %ng t8f18§ AR e ?vent
of t hemsuBhenceappuindziiindanr vetousilect sttt tah PABIOBFF TRy PEZREH ﬁet 0
further .cooMEIdntaR BtsshabugE cutectédBth tEe gBonyeossipning obtiseRpUeient 1)
The SYNLISR) 3 Qha JONROUNLL 18 fofARe bLibadnhet . bChesrecaboupersaidcaed flom
Raas. ., A1 o~ NZa obtalngd by, & SONVRLSLOR, G (AmpdlskithueRich (s RS SNHRSS
Rl ab- 2 hRBPEI 1P ERUPPh e "an . and R, PRoLectbive ar Qup,And gt het isprbol s
are as tef comgonb@ywherein G 1s the above (i) R is hydrogen e AR .’
ring B is optionally substituted pyridyl, or optionally substituted pyrazinyl, herein,

the substituent is 1 to 3 groups selected from the group consisting of the
substituent group « and lower alkyl optionally substituted one or more groups
selected from the substituent group « (hereinafter, referred to as compound in

which G is G5), .

o068l
compounds
R32, R* n and R4, and G 1s as follows.
(A'1,R1-1,R2°1,R3-1,R4-1,G1), (A'1,R1-1,R2-1,R3-1,R4-1,G2),
(A'LRI-1,R2-1,R3-1,R4-1,G3), (A'L,R1-1,R2-1,R3-1,R4-1,G),
(A'1,R1-1,R2-1,R3-1,R4-1,G5), (A'1,R1-1,R2-1,R3-1,R4-2,G1),
(A'1,R1-1,R2-1,R8-1,R4-2,G2), (A'1,R1-1,R2-1,R3-1,R4-2,G3),
(A'1,R1-1,R2-1,R3-1,R4-2,G4), (A'1,R1-1,RQ-1,R3-1,R4—2,(35),
(A'1,R1-1,R2-1,R3-2,R4-1,G 1), (A'l,Rl-l,R2-1,R3-2,R4-1,G2),‘
(A'1,R1-1,R2-1,R3-2,R4-1,G3), (A'1,R1-1,R2-1,R8-2,R4-1,G4),
(A’}.,Rl—l,R2~1,R3~2-,R4-1,(}5), (A'1,R1-1,R2-1,R3-2,R4-2,G1),
(A'1,R1-1,R2-1,R3-2,R4-2,G2), (A'1,R1-1,R2-1,R3-2,R4-2,G3),
(A'1,R1-1,R2-1,R3-2,R4-2,G4), (A'1,R1-1,R2-1,R3-2,R4-2,G5),
(A'1,R1-1,R2-1,R3-3,R4-1,G1), (A'1,R1-1,R2-1,R3-3,R4-1,G2),
(A'1,R1-1,R2-1,R3-3,R4-1,G3), (A'1,R1-1,R2-1,R3-3,R4-1,G4),
(A'1,R1-1,R2-1,R3-3,R4-1,G5), (A'1,R1-1,R2-1,R3-3,R4-2,G1),
(A'1,R1-1,R2-1,R3-3,R4-2,G2), (A'1,R1-1,R2-1,R3-3,R4-2,G3),
(A'1,R1-1,R2-1,R3-3,R4-2,G4), (A'1,R1-1,R2-1,R3-3,R4-2,G5),
(A'1,R1-1,R2-2,R3-1,R4-1,G1), (A'1,R1-1,R2-2,R3-1,R4-1,G2),
(A'1,R1-1,R2-2,R3-1,R4-1,G3), (A'1,R1-1,R2-2,R3-1,R4-1,G4),
(A'1,R1-1,R2-2,R3-1,R4-1,G5), (A'1,R1-1,R2-2,R3-1,R4-2,G1),
(A'1,R1-1,R2-2,R3-1,R4-2,G2), (A'1,R1-1,R2-2,R3-1,R4-2,G3),
(A'1,R1-1,R2-2,R3-1,R4-2,G4), (A'1,R1-1,R2-2,R3-1,R4-2,G5),

in which, in the formula (I, a combination of ring A/, R}, R#? and R2,
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A conpound af-1 can be obtained by adding tris(di benzylideneacetone)

di pal | adi um pall adium acetate, palladium (0) prepared in situ or the Ilike,
and a phosphi ne Ilgand such as tritert-butyl phosphine, and

di cycl.ohexyl bi phenyl a solvent such as

t et r ahy & 'df Rt dnk2 t%ﬁg ﬂg) @1 %R@ f%@%@ 2a§411 GQL havi ng a substituent
cor r espondi by 1t 02 2nR o1, Bétd, ¢8).dénp e #I ﬁhgg

hexanet hylidk si1l BZixR3-22Rd- ]bé‘rlﬁid@hbﬂﬁdné,lﬂﬁ BR%H2,B4¥CLd 30C, and reacting

them at {q ﬁ§%3wmez abh YA5OR 1t 0, RIDA®R 3-RoR4 @, 63,0 48 hours,
prefer agi i‘%m R G4> (]ih?mnlm prif-eckiveGgey oup my be a
substit i C Shg‘sidi

2
exanpl e@llrﬁlddlé%?fgéﬁ Bﬁk]oggﬁ (fz%hﬁl |t drke ycar bonyl ,
trial kylgilyl-1,Reyl R3reeRAan I t ! ul fonyl ,
t ol uene§AsI1f1@py1I Rg@ngh;eRui%ez [@OBR]1- ERTBRZEBsR12,688),substi tuent (2) The
synt hes al £9 31 tyé[;ptxgal madi me-a EpByRL S @R),0f a substituent, is
descri gﬁ JF% f@'l &35 W‘A ?R%Zé f{%sgl‘ﬂtﬂaf{435@§j\lHR28 02N ARL
ab-3 e

def d ab
corfpoun(jﬁ\étbR 26%21 1b%3&b]f{élln@§? ¢§R}V%ﬁ il%E(?l(’:éfir;t)oﬁn:jn:b g ?xea nm xed
sol vent (of, RcetRe 1ak3d, Bad, wat.dd LI P-dned thy Laf 4 Ethon at 20C to 120C,

pref er apl'y 190€ o 18061, Ror2, 625 (BOL.E8 -hdik &, Rﬁbﬂeﬁ@ﬁa@ﬁ 6 to 20 hours.

Besi desg %@M@me gan (be1, ®1sp RIbt Aneckby, Goldi ng a catal ytic
reduci np zgé]la§ 9;@.1 fdL ylﬁg:@l}@})ﬁ ko 1the), conpound ab-3 in a
sol vent \%§

oot S O s s o e

3 48 hour s, preferably
6 to 20(AdRk 2uRderks el hyldraldA' b ﬁr%o%%;e?@ga?% HOQ | pressure to 5 atm
pref er apl'y, R -BOR Iva| R procR ¢ 1% @2}, d A2L, Bilng For LR EHet AdtHod descri bed in
Conpr eh@mlypz@mrm@ﬂmms@a} rtati Bns2, RR- oie-8, o BaB ook (Mograw-Hill) .
[0063] (AL B Qt Qrﬁ’f%f‘ﬁé Ve 1A BR1-2®e-bemaBROh G2N be produced by an

ol {

bed P
G oups 141 Garkte B a%‘gd’ ra?@@%ﬁtﬁgagizf;'y & sons) , and

A

opti cal }qrnia Iy ?{2‘3‘?‘1{@ prqlg,@r oduct, or the
foll ow et f ‘g 432 (fr?ié described in (1) T.
Fuj i saV\Zf?éxRIalzzR" “Tett é‘h@ﬁ%ﬁﬁ_e@ﬁ %13%?%%% g (2) D. H. Hfja) et
al ., SulfuRReRe-tsk3-voRk421G2hpA R1B&2 14695, R4 Koriyama et al.
Tet r ahedy oy 1-b& 2-9624-3962€, (:2002) 1,81 . K2 EI'R&/BJI&V&G& al ., Current Organic
Chem sty -A392r £3085), (AASRa- pReceds & Fof 110w, opt i cal resol ution,
ggter eea&oi W%é %%’%r@éj ng: ﬁﬂl%ﬁzﬁ@%@ $QE, @i Ng an Oftl cal | yt

i v h enzymatic reaction
and t heldy' L 2 %tf&?r | 2R Gal (AR h% 4 Qq}ﬁ /

éonmer by salt
f or mat i {@n1,6si- 2‘@1?326113 ,13&14 &:@ 61‘3 laRdmg %rence crystallization
met hod @ng ke Ha-RR3-1,R4-2,G4), (A'1,R1-2, RZ 2 R3-1 R -2,G5

(A'1,R1-2,R2-2,R3-2,R4~1,G1),
(A'1,R1-2,R2-2,R3-2,R4-1,G3),
(A'1,R1-2,R2-2,R3-2,R4-1,G5),
(A'1,R1-2,R2-2,R3-2,R4-2,G2),
(A'1,R1-2,R2-2,R3-2,R4-2,G4),
(A'1,R1-2,R2-2,R3-3,R4-1,G1),
(A'1,R1-2,R2-2,R3-3,R4-1,G3),
3,R4-1,G5),
3,R4-2,G2),
3,R4-2,G4),
1,R4-1,G1),
1,R4-1,G3),
1,R4-1,G5),
1,R4-2,G2),
1,R4-2,G4),
(A'2,R1-1,R2-1,R3-2,R4-1,G 1),

(A'1,R1-2,R2-2,R3-
(A'1,R1-2,R2-2,R3-
{A'1,R1-2,R2-2,R3"
(A'2,R1-1,R2-1,R3-
(A'2,R1-1,R2-1,R3-
(A'2, R1-1,R2-1,R3-
(A'2 R1-1,R2-1,R3-
(A'2,R1-1,R2-1,R3-

(A'1,R1-2,R2-2,R3-2,R4-1,G2),
(A'1,R1-2,R2-2,R3-2, R4-1,G4),
(A'1,R1-2,R2-2,R3-2,R4-2,G 1),
(A'1,R1-2,R2-2,R3-2,R4-2,G3),
(A'1,R1-2,R2-2, R3-2,R4-2,G5),
(A'1,R1-2,R2-2,R3-3,R4-1,G2),
(A'1,R1-2,R2-2,R3-3,R4-1,G4),
(A'1,R1-2,R2-2,R3-3,R4-2,G1),
(A'1,R1-2,R2-2,R3-3,R4-2,G3),
(A'1,R1-2,R2-2,R3-3,R4-2,G5),
(A'2 R1-1,R2-1,R3-1,R4-1,G2),
(A'2,R1-1,R2-1,R3-1,R4-1,G4),
(A'2,R1-1,R2-1,R3-1,R4-2,G1),
(A'2, R1-1,R2-1,R3-1,R4-2,33),
(A'2 R1-1,R2-1,R3-1,R4-2,G5),
(A'2,R1-1,R2-1,R3-2,R4-1,G2),
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[0064] O the present conpound, the follow ng conpounds are preferable. In
the formula GO [Chem cal fornula 23] 1) the conpound, wherein ring A
i s phenyl or a nitrogen-containing aromatic heterocyclic group

(herei n§f tﬁerfﬁf ey h%dz P%@O@Q%gllﬂr)vw_kgfh RgcA) is A1), the

RS SN i R @}éﬂzgﬁ RLAVRS né a4 Rdo) Wy, benzof soxazol yI,
e% a4

X0
di hydrotﬁéf?z@érbﬁéﬂaﬁﬁrz Ridet-&%a g %ég’npound in which ring
A is A(R)2 Rt heReohBauh@4- wfﬁe%r)efﬁdﬁlihg R2-1, E%‘h@ﬁy@ G@her ei nafter, referred
to as ccpmzogmdl RB- WRizeh Rk NG I (A'8, BN -3)R211hR3 cHRpoLGA), wherein ring A is
%/rltﬂyl 18 Raft gk, g, R@f?k’fmd(m mf»zq@@nogslcs Ra- M/@l4¢|h ring |Ak : s A4),

e | ower al ky
(herei ng‘g{gb&lqr@? ?‘é? ?”3 Glgg %E ﬁ%iéﬂﬁgighﬁ gq , the conpound,
wher ei n (R R§ TnBE R(%Eﬂreﬁ ‘? ound inwhich RLis
R1-2), (8R,Rhd, BérﬂpBanﬁR%@l W BREe AR RS %R %G6h i ndependent | y
hydr ogena'2l Rwer RalkRB- QR4aG @) (e A nafR22,R3df Bdrled2l,0 as conpound in
\p\’h:jch A'zaﬂ@fi- 1FRRb- 2aR§ 1R§z;11) ca), g@x 2 APOIRE 2, malrmnév\gzahag szdagé bot h
ydr ogep %Iﬁél 8k, Rl ér5§ A9 1951 GoTROUNd R A |1}: a an aq are
R2-2), ‘31 CE;] d r i ndependent | y
ﬁ@ﬁ (r}rﬁﬁ o%%%l & 2%361 ﬁ %agé) einafter, referred to

hydroge
as corrp&;‘iuﬁcﬁlrl BhiZch %Rér?db’ A2 & IRgF3 -2 }Wlé }g‘é d, wherein R3a and

R3C ar e(4'BeR bar®2 P81, Rmdnﬁlééﬁé&ﬁ?édl,fﬁ%ﬁq%ﬂo%éﬂ ‘aﬁ) | ower al kyl
(herei ng{begi-11Ré e Red RO 126 3T AMPDRIALIRE-BRTR, IRBE, @iy Rae are R3-2), the

Conpoun 2 rleR 20204139, 8<A€2 a1l 1@%@'2@@@@ IéJp@r@mnafter referred to as
“322 E@ Ra?% ke conpound, wherein n

£

conpoun

[ Srrg to }%a]nwg %ﬁ?aﬁ ngg) n2d tfﬁéb%ﬁé r al koxy, |ower

al kyl anid,R1-dviet 2&R$();I’B1IH20 Qg g{ﬁ EP&QE% (\({]\B)oxy (hereinafter,
(Ale 1,R2-2,R3-3,R4-1,G1), (A'2,R1-1,R2-2,R3-3,;R4" 1 G2),
(A'2,R1-1,R2-2,R3-3,R4-1,G3), (A'2,R1-1,R2-2,R3-3,R4-1,G4),
(A'2,R1-1,R2-2,R3-83,R4-1,G5), (A'2,R1-1,R2-2,R3-3,R4-2,G1),
(A'2,R1-1,R2-2,R3-3,R4-2,G2), (A'2,R1-1,R2-2,R3-3,R4-2,G3),
(A'2,R1-1,R2-2,R3-3,R4-2,G4), (A'2,R1-1,R2-2,R3-3,R4-2,G5),
(A'2, R1-2,R2-1,R3-1,R4-1,G1), {A'2,R1-2,R2-1,R3-1,R4-1,G2),
(A'2.R1-2,R2-1,R3-1,R4-1,G3), (A’2,R1-2,R2-1,R3-1,R4-1,G4),
(A'2,R1-2,R2-1,R3-1,R4-1,G5), (A'2,R1-2,R2-1,R3-1,R4-2,G1),
(A'2 R1-2,R2-1,R3-1,R4-2,G2), (A'2,R1-2,R2-1,R3-1,R4-2,G3),
(A'2, R1-2,R2-1,R3-1,R4-2,G4), (A'2,R1-2,R2-1,R3-1,R4-2,G5),
(A'2,R1-2,R2-1,R3-2,R4-1,G1), (A'2,R1-2,R2-1,R3-2,R4-1,G2),
(A'2.R1-2,R2-1,R3-2,R4-1,G8), (A'2,R1-2,R2-1,R3-2,R4-1,G4),
(A'2,R1-2,R2-1,R3-2,R4-1,G5), (A’2,R1-2 R2-1,R3-2,R4-2,G1),
(A'2 R1-2,R2-1,R3-2,R4-2,G2), (A'2,R1-2,R2-1,R3-2,R4-2,G3),
(A'2 R1-2,R2-1,R3-2,R4-2,G4), (A'2,R1-2,R2-1,R3-2,R4-2,G5),
(A'2 R1-2,R2-1,R3-3,R4-1,G1), (A’2,R1-2,R2-1,R3-3,R4-1,G2),
(A'2,R1-2,R2-1,R3-3,R4-1,G3), (A'2,R1-2,R2-1,R3-3,R4-1,G4),
(A'2,R1-2,R2-1,R3-3,R4-1,35), (A'2,R1-2,R2-1,R3-8,R4-2,G D),
(A'2,R1-2,R2-1,R8-3,R4-2,G2), (A'2,R1-2,R2-1,R3-3,R4-2,G3),
(A'2,R1-2,R2-1,R3-3,R4-2,G4), (A'2,R1-2,R2-1, R3-3,R4-2,G5),
(A'2,R1-2,R2-2,R3-1,R4-1,G1), (A'2,R1-2,R2-2,R3-1,R4-1,G2),
(A'2,R1-2,R2-2,R3-1,R4-1,G3), (A'2,R1-2,R2-2, R8-1,R4-1,G4),
(A'2,R1-2,R2-2,R3-1,R4-1,G5), (A'2,R1-2,R2-2,R8-1,R4-2,G1),
(A'2,R1-2,R2-2,R3-1,R4-2,G2), (A'2,R1-2,R2-2,R3-1,R4-2,G3),
(A'2. R1-2,R2-2,R3-1,R4-2,G4), (A'2,R1-2,R2-2,R3-1,R4-2,G5),
(A'2 R1-2,R2-2,R3-2,R4-1,G1), (A'2,R1-2 R2-2 R3-2,R4-1,G2),
(A'2,R1-2,R2-2,R3-2,R4-1,G3), (A'2,R1-2,R2-2,R3-2,R4-1,G4),
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referred to as conpound in which R4 is R44), the conpound, wherein nis O
to 2, and each R4 is independently halogen (hereinafter, referred to as
conmpound in which R4 is R4-2), 6) the conpound, wherein Gis the above GO
(iv), (v), (x), (xni), or (xiv), (herei ref to as corrpound in
whi ch GA®,B132, Rﬁf?eRéc?nBéLﬂn@g{WnAe?g{]nz%?é sﬁf‘}%‘@hé2 gﬁ%éﬁ?ll )y, (ii"), &0 (V)
(X"), (XAiZR172,Be-ALRBZ R4(hE2i et ol 2 RERRI CaRET. &3 compound i n whi ch

i's 02), (§hep coMpaunda-aherscn) GA's Ihe RibavR3 @ R1)3, G6li"), (iv'),(x'),
(xiii') ok i"z"RézR %Rhﬁga@)'@agm -orred-RYR SWRIT oRRd pyridyl, optionally
st RS Parasl L s AR %ﬁ%%é Etf@éiatﬁhaizgh)" opt i onal Iy

substi t < gzgo aiir % Eﬁ e2né? h| azolyl, optionally
subst it (b @R 1% RZ 3 Bpi Rél G % % ed ﬂl nolyl, optionally
subst i t (4'@dR1-LoRRI2NBBA, R4rﬁpﬁ12?)n(eﬂ 13)315% “Pria eQ’dR g yr| dinyl, optionally
substi t piedr tiel RZOR B BYR 4- DG 40pA’ DX BR A0S &Rlﬂ@dG@ ri dopyri midinyl,

her ein, Ageﬁfqbﬁyltﬂgqtggsl @;15 0(p33 Foums-sgteatRg-1fGem t he group consi sting

f th | t | bstituted
o e L e o Tk
as conpbdidel} Gis the above (HO,

and ri nfAB.RE 1o0p2iloRall 34§’u§§ i % dys L %l oAl y substituted
pyrazi nyA's, Rptiopal RY- ISEbSZt,Gﬁht(é\dS tﬂil AR §IR34 Gnip. sy substituted
i soxazo A('S Rpgtm@rlaﬂwm Bubstit}, utaes RienRit-hjRezr @l 4-1,68%i onal | y substituted
t hi azol 29Pk %nﬁhjlyggyt@bg @;qt gqmqmlmp@yﬂu 10pij onal |y substituted
I soqui n?@g - lgg i&n%? I@ygeol glﬁwlz G tionally substituted
qU|nazo nyI herein, the
sl L S gl et
subst i t (eBtR DR 18R 3n3dR £ GWe ), a(lAk?le]obtR?oﬁéﬁﬁ 4isE P ut ed one or nore
gr oups @@b@@i eck 4.1 0m3 BiR4-SUBS) i (R - GRoup, RE-Bhidt- i@k ter, referred to as
conpoun zhl%% 1@41)1 GBT‘QA@WOFM LEeatn 1& s the above (ii'), RS
i's hydrg)gg g%ﬁﬁf? 3 5;{51 PRk NG- @R,gqug)l onally substituted
pyri dyl ? %l%fg)t %?T 33@9 )the substituent is 1
to 3 gr% &US IPe%te%G%r e e § ISE%O’rg i "substituent group a
and | ower' BﬁkyJR%@tR%ﬁaﬂl‘F? Gdbse 1 1eHF@n r% ups sel ected fromthe
subst i t tepiR g1 RP 2R {-NR £iln@ll, 64 3, Ref bZed Roolddt-ddmpound in which Gis
05), [0@§§hlcg_)rmogr}g§ym whi gh (At ) Rithe Rigeg MH-a, R4-)L, G4, conbi nation of ring.

/i\ R3R2a1 nd p@f TE fer:) %41113{'@2@2'{{%0%{4 Q'GD\fSRl(Al 1R2R111R3R2_
1 Ra- 1AER 3@131 %3 ﬁ%%iGﬁ)Rg)RllF\QlRB4R41
G5), (A(A!il‘ﬂll R 13- k42, A 41 1,114-2, @),
(Al1, Rr:iﬂazlmzmslzmzc;@g)uw(mll 2?&@314 ﬂaé32)1 R4 2, &), (A 1,Rl-
1, R - Jggﬁn 1,140 #3-2@5)-1,GH, (4, RR1- LRR22 R3RB RO 1M, 1, G 1),

(AL Rl%zg ﬁééh@f GsmA 31381132 Res-1HB2.RURA- 1, @), (A’

1 RIT Fg BkQéR@ZzﬂJ@BQ;@ RA- 1, G5), (A 1,Ri-
fror Q%@@B i '

%z 2 @), (A 1RI-1,
1 R3 - XA RA- I@ZF(SAQMQ (Al.Rl- 1,R- 1, R3
S22, R4-(2'3,88) 1. RIA2RRER4a1ipL), {A'RBI3L R§423f 3 i LG% 1, RI- 1, RR - 1.R3
-3, RA (a'dR1@R2-£M3-3,RR1:GY, RARKIL R, BRI, RIGBC4H(ALL, RI- 1, R2-1, R3

-3, R4- 3( 1 1@‘2 4Rl R R4 HR3{(R,3A1; 08P 2, RA-L RR12,GIL)R2- 1, R3 -3, R4-2, G 1),

Eﬁ 11R %{33 % %2)2 A@zm iﬁz §R3F§ﬁ412 I@%)i R3 33R4F12422 GBG%)
(A 1, %%RMIWR% 313 &%{%ﬁ jz %g:?% 1L, Ré-1, @)

(At 1, RIA'ARIRRR2 LS LRREGY 1 %AR% 1,R4- 1, G4) (A
1, Rl- XAR2R2; RB211RE-1R4-GBYY), (N3 Elrizlmllﬁﬁ 1B4R3 » R4-2, Gl), (A 1, R1-

1, Re- 2@33%%1%3%@)3 1(Réi 1,(R5)144 57212, RR3L, RS; RR422, cm) (A1, Rl 1,R-2 R3-

1, R4- %A 4R2122)R3A33 34-223265}{3 1,R4-2,G3),
(M1, RE TS Ré ﬁ%321§%2684 1,02)
(A 1, REAE 1G4) (A 1,RL
1, R2: z(ﬁ:ﬁﬁtwk@ 1@§ ° 4Ai g?f
(A 1, RIAR, R2:2RR3E, 213@,321 3> A\|3|Rh12@2ﬁ235 %?421
1, RIAJS,BZ -DRR8E 3148421 G@) (f{x/& R]fAR2; RA32 RE.5 1R4- 2 05)
1, 1, R2-2,R3-3, R4-1,Gl), (A 1,RL-1, R2-2, R3-3, Rd- 1, 02),
R111122113 3,114- 1,03), (A 1,Rl-1, R2-2, R3- 3,114-1, 04),
JRl- 1,112-2,R3-3,R4-1, 05), (A'1,Rl- 1,R2-2,R3-3,R4-2,G |),

2,

1

>

1, R2- 2,
R1-1,112-2, R3-3, R4-2, @), (A 1,114r1, R2-2, R3-3,114-2, 03),
R1-1, R2-2, R3-3, R4-2, 04), (A 1,Rl-1, R2-2, 113-3, R4- 2, G5),
 Rl-2,R2-1,R3-1,114-1, 01), (A 1,Rl-2, 1, R3-1, R4-1, 02),

R3- 1,

R R2- 1,
1112R21R31R41GB) (ArIR12R21 141,04),

a ~ N aAaA N 7 AY oA — P,

(
(
(A
(A
(
(A
(A
(A

J>J>J>J>J>J>J>
Hl—‘l—‘l—‘Hi—‘

~ PN oA



(All,RL-2, R2-2, R3-3, R4-2, G3), (A 1,Rl-2, R2-2, R3-3,114-2, 04),
JRL-2,112-2, R3-3, R4-2, 05), (A 2,111-1, R2-1, R34, 1141, 01),

'RL-1, R2-1,R3-1,R4-1, @), (A2, Rl-1,112-1, R3-1, R4-1, G3),
111-1,R2-1, R3-1, R4-1, G4), (A 1. R3-1, R4-1, 05),

| RL-(3'RR112.R2- LRU2RA-81G2), %A'BZRM&E-‘M@S %Rl‘ii%ﬁ?n? 114- 2,02), (A 2,Rl-
-1, 1h33 Rh- gm—lamm LAGD, RA:ILRR, R 2RBRE; RRD201),

, R1- ( %stlé% 30 1), (A RRRI2, R2RERE; RROIRE)], Gl), (A 2, Ri-1, Re-
2 41t § b% @3138%&2%3% m L2, R1-

-1,
é\AZB Rt 21R§21 ﬁg e
A5

RL-@ iﬁ@ll? ﬁsﬁ
 RL-(y RRI12.R2- 2&343 2140%
, R1- (AR Rl -RR21 RE-2,R&5Y, G@A(g FR1E, R2: hRmS éMRZ
» R1- 5%112 '?@z@RJaRﬂ Fl-0231), (AZRRE R2RZR 311 R3- 1,332?4 1 03), (A 2,R1-

1, 1350 (A@%ﬂ% Eé BRBA4T, RlL-105)),
RI- 1( L R % Gé)A ~ R 1, 4%1321)@)

 RL- w‘ 1% % ( &%)
(' RRI112.R8- %Pml 2&4@)@2) 1,01),

,R1-
| RL-(3'RB122,R342 R 1LRD,G >A(@ 85%11 21Rl?e22 §3R§ 1 2.Q01, 03),
, RL-(hy B2 R3-4, /342 11.@1)(}1 ) A3, R1-2RR2 R3RBRY, RE2D, CB) ,
, Rl- 2 zlfe%‘lz %ﬁ)Ga) AR:SRR1 b, R2- B RB3 R4 B02) |
RlRl N, 2;‘% SR A 0D
-2,
1-

(A
i ) 2
hluaey el o = E Z
 RL- (ARRR2: RB2%,RA-2, 4021)(03@3 3 Ry R g féaizﬁﬁi ),
@:3?3122 R2- 2 RR43 R4GI)G1)( A3 R1-2, R2R2E3; RBA2LRA2, 02),
q B4:25R3, %,SF@R% G@a) (A'32R R, R2R2R3; RBA2], RID2. G4)
1

gz Gk % Ri-IRR% RaRBRI RE), GL)
%g@ ) @? ﬁ%zx 2’*@‘} 1 03),
IAF&RZ 223232&@@ G>AéA|§1 ¥ &g%

R1<(A}RR12] R3- BRRAL, 3463)(}1)(%;4; R REOL B3R g h@ 04)
R1-(A; 5%121 R3- BRBAT B4- GB)3), (A2, R1-12RRA R3RGRE: RG4L, GL) |

» Rl 11R'§41 RJ4 1@3); (KAl R1-1R222, R3- L RR%, GIRA- 1, G3)
R 131 il 23811 1%21323% 14 1, 09),

RL (3BT, - 113r541 £ 4)( F?E% R§ 3 G?;)Z)’
| R1{3!4B11|,R3-LRRA2 B4 DHD). M Ii%&lzR?&l 34 = 31

. R1- 2aR2r1; RR22] R4-2, RE2) G DAL 4812, R2:nRRP. B4R Crt) Ge,)
 RL(2 uﬁﬁlll Re- 123842 RA08Y35)( A2, RI-IZRB2L RS, RBAZ,BA), 1, GB),

E} c% % jozg %)32)(%% 2RI ES@R% gg»s% GzG)4 3

e R

| RL{(A'4R1 71, R3: BRRA. ﬁ’ic% D} %1 ]? g%%ﬁ

R_mx 42111, R3- BRRA, B4G4)GS>( wvE R ORI B3 3R R
ZAQZRi RB23;, R4-2RGL), GHAR AR 2, R2- 113&&34?4&2) )
& 133@43 24-58)2), (42, RI-128R2 13 RIR3; RES2, G4)

. RL- gg % E g)@.@ ZRBJE R F2p3.4R2% 8‘%} 1,
6

N
~

>
Brorme-

R e

>B>>>>>g
NNONN NS

N

, (A 2,R1-

R

MDNNDND DN

, R1-
, IRk
R
, R1-
Rl
Rl

MDNMNNMNMDNNT

MM NNMDNNT

I\JNI\)

R4S

 R1- PARRRY 1R§212 Feﬁ L Rdz @é} %E@é&é 5
, RL{2'47R12, R3-2, R3F4R3; (4B RRS 2 ) GZ)
RL{214RR1 2, B3-21RB4E, BAGBY;5)( m 2, RI-1BRR2 BIAGRA:RA1D, 04)

, RL24R1 3, R3-21RRA R4 152)( 42, IRI-I R R2; RIR3R2; RaG31, Gl) ,
Rl % § % %%R 4@)34}( 3, RL12R 2 B3 RIR2: 51, GB)

’ng ) %B% %BZR% 215451 G5)
, R1LS Dt

R1(&' 4@12&%2 331@4% 3), 4 2 ‘&),
RL{2R21 2, R3-2, R3FUR2: 1GE), (M Ri.RY 283" 22Rﬁ31 4-1, 01),

R1@24Fi21 24, B@-z B3¥R412,02), (X ARPIFR22, RO-2R RS §3R44, 03),
R1-2, R2- 2, 3 ,R4- (A '2,R1-2,R2-2,R3-3, R44, G5), (A 2,1t1-2, R2-2, R3-
(A2R1 2,112- 2,113-3,114- (A 2, R1-2,112-2,113- 3, R4- 2,03),
-2,R3-3,R4-2, 4), (A2Rl R2-2, R3- 3,R4-2,Gh),
1, R44, Gl), (oi13, Rl R2- 1,R3 - 1,R4- 1,02),
1, R44, RB), (A 3,R1-1,R2-1,R3- 1,R4-1, HA), (A23,RI-
105) (A'3R11R21 R
R1-

1, R4- 2,01),
1,RA-2, @), (A3, 1, R3- 1,R4-2,03), (A 3, Rl-

BEEREREREERDRRRPRERRRR2 IR DR 2R R B

I\)ENI\)I\)I\JNI\)I\)I\)NI\)

SEEL=
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)



(A4, RL-1, R2-2, R3-2, R4-2, G4), (A4, Rl-1, R2-2, R3-2, R4-2, G5),

(A4 Rl-1, R2-2, R3-3, R44, Gl), (A4 Rl-1, R2-2.R3-3 R4-1, @), (A 4,RL-
1, R2-2, R3-3, R4 1, GB) (A 4, Rl-1, R2- 2, R3- 3, R4- 1, G4)

A4, Rl-1, R2- 2, R3- 3 2, Gl),
EA14, R1{A 4RB1, Ez%iaﬁﬁm? B‘ic%%)‘ﬂ é\‘ﬁ‘l%il%f%%{ F?zgi 551 , )

( A4, R1- 1ARZR 2, 1RB23, RA-RR4CUTI1){ %alﬂilﬁiﬁfl& ﬁsRé 1R@2%

(V4, RL- 2AR2R1,1RB2-21R R, R4- L)), (MR8, R4 1 R12-2, ®e-3,R4FBG4L, RA-1, @),
(A 4, Rl%A%lei R3- s Rirl, 1,63), (z( AR RLF2-BRIB4L, 84,1, (),

RRE R )
(Al4, R1CA GBI, BB i, B ]Ii %&2 ’
(A 4, RI{R'4R1 2, M-zzRBmliwdlf}D( Mréiziiihé oy

(Al4, R1{24R21 b, RE-I2R B4 R4- GB)), (A4, B2 R, R3R3R2; RG], G4)
(A4, R1- gA@zRﬂ-zFﬁ‘Z% R4-11RE5), G50 A4 -2, 72 1 R R3; R4R4G2).GL) ,

(A4, RL- K ﬁ*’{]i QI& RRI-R463) B) ,
Bl )
(A 4, RL{Z' 4@12 E@J?,R@?A?AR@ '4%1 %?% Rat % 04)

( A4, Rl- PARZR 1-2RB2 3, RA4, R%i) G3 A(4’x Rii122 @2 1, Ffr\ﬂs-?sﬁma%bl
(A4 Rl 25 R 128323, 1@4’221;&4@1{},5) (& 4 R0 2R R2.R5R3REHE1D, GB)

%ﬁ 1'85*223% G20 Ay R 122 %1, IRB23R Re: @3),05) |
(A14 R é% %

(A4, RI- % %A%’%Zz'ﬁzz 2, B2l R4-d52) ,
(A 4, R1(@'4@1@R%11Rf|iq§ 4@ ‘1734%) ) &),
),

(AL4, RL{Z4FRL-2, RR3, A3 14R 2 1G0P) ZUR&@ @%3@4 1
(A 4, RL{24RP1-2, IRBlJRM—B&Gﬁ}G,S) (cm:; RI-2R21RRI.RIRIGD), G5) |
(A4, R1- %?za@z 21 15% B1)3, GOAARL T2, RR2 | B33, IR-21GBR)

Eﬁi‘f&l ﬁ %@4 A(ﬂx Bkﬁz 'ﬁZZ 2, EE§3323M Gé) G4)
(A 4, R1(P24F&1 § PR%Z ﬁqg %g Rg
(A4, R1- VRR D22 2 3&1211@41) ‘%&“22 4

(A 4, RLEQARDE-2 }3%2313?44&461‘)}0) ((A 4RA12, NR%B@ REG2RAIN
(A 4, RlegyRor-2, faazaaﬂ T4 @352) (A4, Rl-2 B2 R R 184 BRAGD), G4)

A 4, Rl%f % ﬁ‘} 1%4 @5();4) (A 413812 zm% -RRBoRds2, Gl),
(A4 RL g

I%?%323R£4 (? )G8
A4 Rl 0067] In th
1£or mul alA R 2, Ifi’cﬁé?ﬁ 3a$4f g’ﬁ{l% gg ’?%323%5% {jd V\:hL,‘I’ ei n] ri zg Ae is
phenyl Q4R NR2RDOYSB- écﬁa%élﬁﬁhg(Aa%Br%a% %&%?&fﬁ/ group (hereinafter,

referreg Kquag Feonpoadk 412, @R, A 4, RAg2. R2-2,8 348 )R 4- fZJCe3 conpound, wherein ring

A is phe e@ @yjb(iyéQRMOd}xl (A'4,R1-2,R2-2,R3-2,R4-2,G5),

benzi soxa g§f2§ep¥ q]@h) Qg@ﬁgi@@yéfggggp;mupgyl benzodi oxol yI,

di h dr f.e t onpound in which r

A y EQ 3t%é“%8 ?W§§f%ﬁﬁf$4 ﬁ&ﬁﬁg}ﬂ;? hgpelnafter referrgd
toen dm¢&mﬂﬁ%2 éﬁ@&ﬁ%)A 43 d wherein a ring A

is pyrigyk Rihems-pata-e/R4 IZe(Fré)r rédt.Ra- %1320% %1: 24 %hi ch ri ng A is A 4),
[0068] (s2) Rihe recomapR4-WhetEi(A'RR1FS5RAN2, éqm 3,80al]GA)subst i t ut ed

carbocyc I'c group or an optionally substituted heterocyclic group '
(herelﬁgftef referred to as conpound in which Rx is Rx-1), the conpound,
wher ei S optlo | 'y substituted phenyl, optionally substituted
pyrldylhiﬁp{%éHHH? ﬁ%bstltuted pyrazinyl, optlonally substituted

t hi azollylheropai fomaduly hbstit ut ed |soxazolyl optionally substituted
benzot hi azol yl, optionally substituted thlazolopyridyl, optionally
substituted quinonI, optionally substituted isoquinolyl, optionally
substituted naphthyridinyl, optionally substituted quinazolinyl, or
optionally substituted pyridopyrimdinyl (hereinafter, referred to as
conmpound in which Rx is Rx-2), the conpound, wherein Rx is cycl ohexyl,
pyrrolinyl, mnorpholinyl, piperidyl, or piperazinyl (hereinafter, referred
to as conpound in which Rx is Rx-3), 3) the conpound, wherein R2a and R2b
are each i ndependently hydrogen, |ower alkyl or acyl (hereinafter, referred
to as conpound in which R2a and R2b are R2-1), the conpound wherein R2. and
R2b are both hydrogen (hereinafter, referred to as conpound in which R2.
and R2b are R2-2), 4) the conpound, wgerein R3. and R3b are each

i ndependent |y hydrogen, hal ogen, hydroxy, |ower al kyl or am no
(hereinafter, referred to as conpound in which R38 and R31' are the
conmpound, wherein R3a and Rah are taken together to form cycl opropyl,



t he conpound, wherein Rsa and R3b are the sane subst tuent selected from
hal ogen or | ower al kyl (hereinafter, referred to as conpound in which Rs.
and R3b are R3-3), the conpound, wherein R3. and 113b are all hydrogen
(hereinafter, referred to as conpound in which R3. and R3b are R3-4),
[00691 5) the conp swWherein nis 0 to 2, and each R4 is independently
hal ogen, | ower alk ower al kylam no, |ower alkylthio, oxo, or |ower
aIkernedio&% |nafter referred to as conpound in which R4 is R4-1),

t he conpound, ™y er% nnis O0to 2 and each R4 is independently hal ogen
refefred tdlas conpound in which R4 is R4-2), 6) the
conpound, ei’n Gt s the above (ii), (iv), (v), (x), (xiii) or (xiv) (he
e nafterg red to as conmpound in which Gis 01), the conpound, wherein
Gis the abdvwe™it), (ii"),(V), (x"), (x iii") or (xivO (hereinafter,
referred to as coﬁb@und in which Gis 02), the conpound, wherein Gis the
above (ii'), (ii"™), (iv'), (v'),(xiii") or (XIV) and ring Bis optionally

(herei naf t @f?

substltuted pyridyl, optional S bstltute azi.n
subst i t b ethe BPBPSIPH; Vb}ﬁﬁriel'}héi/rf %Sdﬁs?h? Uted” i séut %?n E&gaqgﬁlé éerri?m
subst i t Heserdvenioghd e hsreinafses éﬂ%ﬂrrfiﬂ §Q1BS CPTAROEE m

opti onalghy SuRgbuhdt edhgedinokytg Sptis ophehyl snpsidyt, utl@@olwéoawﬁbﬁogfﬁzolﬂ
opti onaly, H;:llsatzlogﬂt ed papht hynizeiuryl,, opbémmahignydubst bénroddoxpdinazolarnyl ,

or optio subshd PYhLAQRY bR fifBied RERSIcBmpbRadsubshidiueigt Aiis 1
to 3 gr c?ﬁE% lyOé’lenz? 3&$fa%%lt¥e group consi Stel ng of Ct he substituent group a

and | owe¥2Ah| kyl opti onaIIy substituted o e or oups, sel M the
subst i t dbatcogrrowm da W HEeS) AHTE B 18 ulé Te54 a9 A° \%Elﬁ@ﬁ %;Hq

03), theviciehpatng A’ wh&'Bein Gis the aboveand ring B is optionally

substit l‘ﬁh@@oﬁﬁfo‘u@)ﬂ' swiaRbionatty ASishistriifyit ethqyimiery refeoprd bnap cgmpound

substitute fi yig aQptional Iy substituted isoxazolyl, optionally
substi tl.ﬂilegmbenr%%)ﬁ!L azol ;5/)I optl onal Iy substituted thi azol opyri dyI

opti onal %]ubstl tuted qU| no opt i onal b I

opt i onal2l>;th§tﬂ9§’cﬁﬂmiltded"’ E r]iscﬁ gpto &V} su% 1ttu£ 'ﬁ}[)g%b ?P?ng; Ui na%lg)iinyl
or opt i epalohyllyubststitutet hptarpespier §5oldi ImmﬁéFeél ﬁe af’f?éi QU ETTREREY 'S 1
to 3 greupshge! rcked}fromthe group consisting of the substituent group a
and | ower %@pou%t L 0RaLiyRs ubspiibuiled sabetionteniopie ryl oupsosdle et befifute t he

SUbStI Uty 97 Oy R dieT 8Btk BhALIAM,  0p@SnERAPQUDG:hitedhi tita3lyls
04), thé HW% nlgx r)zélﬁf 0 zog # o) thl?l%.Y E(Lljﬂgsi)tuttﬁ? éﬁzgﬁ}{g{zﬂgﬁnoﬁﬁoh@wr
al kyl , Witii%aﬁy saihd ?FFF%? P25t i%bha § XI’I %\[  of an@ ly
subst i t atibetipyhedzi rjiazoieyaidy L th‘épfé?fb%q{ji’t U%l?llf SYtqd ARInELy

A
(% ps g F é:ltl
f rom t heugsQtiredonssogtimgybof aifeonalbist ispbertuigdo Baﬁ apRyT
opti onalshusﬁm%alc;u&ggom@a of oﬁnbﬂagyeupsnswteelcmmdwmmcfmyé Qbmem%fé@ﬁ

group a ggg{.ee ggm Og grlﬁe,glhltcg siCRAPHUNd in which Gis 05), [00701
compounds i n e QI‘ Fo@ In%d MoRbyl Adyl R R2a
and R2bt ‘?L]??EW%‘B’ g c(ﬂelxy), % by ’Xi Ry}ggﬁj%-e 1YR3-

CP\NSWh(l
1, R4- 1piiGrpzinA (ierw f ﬁﬁé@rffd a3 Coﬁhp"”l“
1, R4- 13) @B}, colpdyrik-whreein R3- and R are eagh 1{‘&@ Sgent Pzﬁdr‘égeﬁsz 10‘Z’(Rg’m
1, &), a(k@ljar%@yl (FRRreidsifR3e, r]afd:MeQ to0 @E)COH(DNUPMWW aF@'ld R* pye B2 162)
(A 1, %ﬁ%o&n%hé—re@ e a@ﬁ) R Al b&dr hyRﬁ!@eﬁS(hﬁxeM—f@x, @qf)erre(dAto 4s  Rx-
1, Ro- O%Pﬁﬂ“&i§4 2Ch% (PR BRoB)R2- 1, R3-2,R4- 1, Gl), (Arl, Rx- 1,
TZRB 2R§ahﬁhq00m)“:% rﬁ_mRQBX? ‘ﬁ%{’% 'a::ﬁ%e c Rﬁaip enjcl ﬁg‘c}mo A iia@é'eill; A R3
- 2, R4 Byd®xy) Joyer alﬂim@r ampy (hergindfsenpgetersed (55 'io pf”l%? Eé* gf?%
2, Ra- aﬁB)RE’b(a@\emRk-lRZ 1,R3 -2,R4- 2, H4), A' 1,R- 1,R2 - 1.R3 -
2, R4 - 2o %hpdu‘}ad 1wR%reil, R2: -anll, B3 BrR4akén ngget}qex To Rerm, Ryclorz‘{p@d
3, R4- h%)) Rigen 7 LoyRBokb it~ (heEBhnafied tifdReed tR24s RBmrBuRd ird,
G4),(Ahi BBin 2%4R41GB?A\1(§X1RX 1R2-1R3-3R4(2A
Gl) (A‘W C 3
1, Rx- 1t1mcoq?%nd ‘ghﬁgpm I)i%{ )&)ré fﬁ s@%h; &if%tfsjf}o‘lmznoaggée;
(A 1, ReerllcR@r1;IRS! &QALnaﬁtmye egped o WCO%PWH IR DCIRR § T
LR 1, cotpBdnd, #1Q3pin RA apRR%®, R2-all IRsirogeRdherpinafier, (igterrefyto ds

1, R2- 1@“6015%%@»5;)1@@%%%%@@34)1 R3 - 4,R4- 2,01), (A 1,Rx-

1, R2-1, 2, G2), (A 1,Rx- 1,R-1,R3- 4, R4-2, @), (A 1,Rx-
1.R-1,R3-4,Rd- 2,G4), (A 1,Rx- 1,R2 - 1,R3 - 4, R4-2.GB), (A 1,Rx-
1,R-2,R3-1,R4- 1, G1), (A 1,Rx- 1,R2 -2,R3- 1,R4-1, @), (A 1, Rx-
1,R-2,R3- 1,R4-1, @), (A 1,Rx--1,R2 ,2,R3 - 1,Rd4- 1, G4), (A1, Rx- 1,R2
2R LRA- 1, @), (A LR LR -2, LR4-2, G1), (A 1,Rx 1,R
2, R3 -1,R4 2 02) (A 1,R- 1,R2 - 2,R3- 1,R4- 2,03), (A 1,Rx-

1, R2-2, R3-1 2, &), (A1, R-1,R-2 R3- 1,R4-2, GB), (A 1,Rx- 1,R2 -



-3,R44, A),

-3,R4-2,QGl1),

, 1R4- 2, 03)

-3,R4-2, &),

-4, R4-1,02),
1R§eﬂexpdp.rml3oh§ﬂogen lower

ggé

JR3-3, R44, @), (A2,
,R3-3,R4-1, &H), (A 2
2 R3 3,R4-2,02), (A2, Rx-
-2, R-2,R3-3,Rd-2, Gb), (A2,
-[20B } R34R4101) (Al 2,
nepdard, 4v IRdedn nG8)0, to A Qmee a2 .12,
ng &g% %H;ﬂ miﬁ)low@@‘al@ylﬁir vk, Rty Rn@ll)gxy (hereinafter,
%@r@dﬁg T )
W@OR@DBnﬁé Vihe;@il} n(xﬁ 9 &?g}dl e%ggjé ﬁ;zﬁ%%(}%dently halogen
-3 eRRinb R34y a1k, 8 C ic 1 1
)%%eloo &fr%vﬂheg G %mw@ =7 3061 w3 , el @ugip}%)@p@ é}}%@;rg&}fp&r, )
Reged LB 2o e B Rhids B3sIGRA-2, &B),
eﬁéﬁﬁ%&% ﬂé? G@ géa‘t Fg(bo?*ﬁeR%l;- 63 11, (R4, 205)(x), (xiil’) or {xiv’)

aﬁigzr reFf,grre ptéu g%{ ,R4-1, R),

CROU, 2 T

e%}mpﬂzn@ Wheqex sci](@\abop& %)Réu %{) gé‘“ " or (xiv’) and
nB2-H, 13- c&}t%ﬂiyoaqbs(:muw@xpyzgdﬂg PPREIa) 1@4 sszs@g ed pyrazinyl,
a&al%lﬁﬁys%n@‘ﬂe(? , tH43oly], NBpROnﬁllRZ-sllb:ﬁﬁsut@dR4s@§az@B/)l optionally

%& }_1 355%0% id7h) L (é}tg@ﬁqhg RabdtifRB3e3d, Rdrazblop@2)dyl, optionally
S B %;g

cgnﬁgly B on é@l;& §01514 &ptl&ﬁlﬁﬁy substituted
@@ﬂzt;hjyrpggngl Rgpmgn 11‘15&9% éfl ﬂr OFQL ally substituted

, RX- 8yR2edy 1231 3{ 34 Re13:4)),, t}(epe@sp%@uegt p@l tofﬁ wu§s|§3le§ cbgrom the group

gy Rdedy f faRdabstit@bhng gfduR M‘Blmeﬂ_aﬁgl o@tm@ah}y sg@);gltuted one or

, Rx- 3, @JI‘ Z&;ﬁﬁ:té& 43, tHALBbRA B2 grduR3- hdrdirlafte®d referred to as
Rx-

' @%Oﬂn }(AZRX3R21R34R42 Gl),

A R713 R stituted

2, Rii®, RoapRaRd, ﬁbege“‘cg Dapy iy TH%AR%;%% %rlfl@?isutb ot -

. Rx- By RAyR, Rptichally- 1subEpituty Mpp&azgnp& PR fuiazg "

1@ﬁ40&ali§aahbst(1mzdwe@zmlzpm@ngumupst@ﬂed qeﬁgzgth hzopéil(ﬁgil
1tu(t€\‘12 @ﬁa%o@y&d@ 1,04tc2,al15) , su(bAt2uRd 3, cRg.anyR34 mfignally)

% i t% 1% ) 0 @r%n%ﬂ@( uR2i2:tR34, Rpithy&)inyl, optionally

? tél tatefégp rigép}m%ﬂmyl herein, the

guh:@ztzatp@ qéuf_lazcil IRE gl %
, Ribstituedt)is 1w 2 gp&u@s egte%zrfn}?%\ f’ro'tl% cbnsméh?&f th@%&s@fu@mﬁz

§mﬁ%— 2, B8 2ovWRdr Qlky@_bptao(rlAlllgf W(bsjltp@eé Z)DIQSOerRgre FTORRS ¢ selected from
&u@stﬁ%re%t odp oOFereipAT@rRref8rRat & mcczmmugd 1@4&)h1ch G is G4),
%{) b % 4o foin@®)s thaBotX(iF) RRS 25 Rﬁdﬁggﬁﬂ -orllow@t alkyl, Wis O,

gmli&rn?g is Oﬁﬁl()ilaﬁ Qs %\ﬁ%@d %r?ﬁ ﬂ%‘ﬂaﬂlﬁéuﬂ;stlﬁi)ed pyrazinyl,

Bemnzt%sgbmt@nt@ T t gzt’ows§e é%zlg% ons1stmg of the
, Rx- &Mit&eﬁiﬂ SoRp- @, z@gi) ovgc;ng 2. gpq:@n%l Psst@s &u@ o’r more groups
201Bered, R3n3.tR4- s?.zbsﬁﬁ)lent( Ar QUIRG éhm.lgaﬁgr 4rq:§g;jg'edg1)) as compound in
%@%%GWQM &), (AT2,Rx-3,R2-2,R3-4,R4-1, &),
R4-1, A), (AI2,RX-3,R2-2,R3-4,R4-1,GB),
2,R3-4,R4-2,Gl), (AI2RX3R22R34114262)

-3,
@32R341142<3 3,112-2 R3- 4,.R4-2 %
- 3yRo REeupIRE & 1Rah ANCH ) fo Iﬂ‘é @U f%ﬁme%Ofldg Fige %Gfﬁ Fappd B
kR nlddd RE, mdﬁmas c(lhms - 1,R2-1,R3- 1,R4- 1, XR), (A13, RX -
A‘]L]R)B‘i Rod1, B4)1, REA GIRXEA'1,FR21 RR3:R, 141, @B), (A 3, Rx-1, R2-1, Re-
1,825 B3), & RR21E)-1 KN 1RBA;G4R24, R34, Ré- 2, G3)
Ral ?{%Agg G % %ﬁn%&a@z@ﬂ G5), (A3 Rx- 1,112

(422 ﬂxﬁsﬁ%IRHtLlBé?G WO ey, (a 3, Rx-
R&*zmmm),m(mﬁg)w@ 1@@»3? ibaRZé M 4(%1 ) Aé R§< 1,R- 1,R3
- 2(3)Rx(AR3:1RR313,R2- 1 GRB- (01 Pae-2, R, RPRBIRGE), R2 1, R3-2, R4- 2,04),

%:%F@%ﬁﬂi R3-12REY, ﬁ,@g;g) (63,1 Mo RRA:26843,®4), 1, GL),
1,
1
1
1
1

N

Rx-
Rx-
2,

Rx-

Rx-
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535.4
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72227223, -

(A3 Rx- 1,112 - 1,113 - 3,114- 1,03),
112-1, R3- 3114104) (A3, Rx- 1,R2 -1, R3-3,R4- 1, Gh),
,R3- 3,R4-2,G 1), (A13Rx 1, R2-1, R3- 3, Rd- 2, @),
-1,

'_\

R3-3, R4-2, A),

1,R3-4,R4- 1, G 1),
1,
1

RRRP
W WWWWwWwWwwm

113-4, 114-1, 03),
- A4RA- 1, GB),

P V2 ~ -~ . — . - - A
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di hydr obenzodi oxol anyl (hereinafter, referred to as conpound in which ring
A is A 2), the conpound, wherein ring A" is phenyl (he e nafter, referred
to as conpound in which ring A' is A 3), the conpound, wherein ring Ais
pyridyl (hereinafter, referred to as conpound in which ring A' is A 4),
[0072] (&)1 Ed&emmpmmﬂ,am@ﬁ:éu, RARYRK s, R8weR3a2BA 26 st i tuted with hal ogen
(herei na(Nv?IRX mizei e R - 8GO0 KRUURE- 3, R2vhReh2 RYM-2.6 Ry - 1), the conpound,
wher ei n £ 4oro Em §fleR£aaefR§u rRied gt 2d4)0 as conpound in

whi ch & a 1' are each
mdepencfén]f %Rg %&B@ﬁp RE é%%ﬁ P%jt?g referred to as
conpoundA hR\KhI %1 W)a lI@"l :ﬁ;f)loﬁ wherein R2a and R2b
are bot Hahy,@xond®2- ([ Rér &Rral (G51), ( ffiéf;%ﬁrleﬁzt]o as3.8dip&Udd i n whi ch Rea and
R2b are@ZI %)xd 1) 1 [Hes Corp@itid (AihBxr €i, R2RBE3- 323&42@313 and R3d are each

i ndepend ﬁ rP@%”:g ﬁlab@@n(AhkaQXRQ 1,88ez, Ral Kyds)pr ami no

(herei ng eL:R% quRd.1i fo- MBC@R@?G%b R3., and R3d are
the co rbdf or c1 ?ng CTa4r)e t aken together to
f or m cydhob iRéf IRQ% I‘% %% § cld exyl (hereinafter,

referredAbeaslwnb&&nﬁRl‘in d are R3-2), the
conpounda’ wrer eiRe- RRa- aid- R:B}L‘Z) (w1, Red, ﬁﬂdl B3, 31492% same substituent

sel ect eqaf{ @ NR0Y&R- @Rﬁﬂ pwer, ehkyRx(lhReei,Raf4,84;2,Ge0erred to as conpound
i n whi ca P% r (AqrgX%Q)g Rghpgqofrp;cg)nd wher ei n R3a,

R31', a gggz Ble eferred to as

corrpoun %1% ?%1? 311)33 Qlﬁiadéﬁﬁiﬁb fG[i 073] 5) the conpound,

wher ei n (A’ 1i BXOl £& 2R3ah& hGP)R %g’l ’gen | ower
(A'le1R22R31R42G2) (A'1,Rx-1 2R31R42G

(A'1 Rx-1,R2-2,R3-1,R4-2,G4), (A'1,Rx-1, Rz 2,R3-1,R4- 2,G5),
(A'1,Rx-1,R2-2,R3-2,R4-1,G1), (A'1,Rx-1,R2-2,R3-2,R4-1,G2),
(A'1,Rx-1,R2-2,R3-2,R4-1,G3), (A'1,Rx-1,R2-2,R3-2,R4-1,G4),
(A'1,Rx-1,R2-2,R3-2,R4-1,G5), (A'1,Rx-1,R2-2,R3-2,R4-2,G1),
(A'1,Rx-1,R2-2,R3-2,R4-2,G2), (A't,Rx-1,R2-2,R3-2,R4-2,G3),
(A'1 Rx-1,R2-2,R3-2,R4-2,G4), (A'1,Rx-1,R2-2,R3-2,R4-2,G5),
(A'1,Rx-1,R2-2,R3-3,R4-1,G1), (A'1,Rx-1,R2-2,R3-3,R4-1,G2),
(A'1,Rx-1,R2-2,R3-3,R4-1,G3), (A'1,Rx-1,R2-2,R3-3,R4-1,G4),
(A'1,Rx-1,R2-2,R3-3,R4-1,G5), (A'1,Rx-1,R2-2,R3-3,R4-2,G1),
(A'1,Rx-1,R2-2,R3-3,R4-2,G2), (A'1,Rx-1,R2-2,R3-3,R4-2,G3),
(A'1,Rx-1,R2-2,R3-3,R4-2,G4), (A'1,Rx-1,R2-2,R3-3,R4-2,GbH),
(A'1,Rx-1,R2-2,R3-4,R4-1,G1), (A'1,Rx-1,R2-2,R3-4,R4-1,G2),
(A'1,Rx-1,R2-2,R3-4,R4-1,G3), (A'1,Rx-1,R2-2,R3-4,R4-1,G4),
(A'1,Rx-1,R2-2,R3-4,R4-1,G5), (A'1,Rx-1,R2-2,R3-4,R4-2,G1),
(A'1,Rx-1,R2-2, R3-4,R4-2,G2), (A'1,Rx-1,R2-2,R3-4,R4-2,G3),
(A'l Rx-1,R2-2,R3-4,R4-2,G4), (A'L,Rx-1,R2-2,R3-4,R4-2,G5),
(A'1,Rx-2,R2-1,R3-1,R4-1,G 1), (A'1 Rx-2,R2-1,R8-1,R4-1,G2),
(A'l,Rx-2,R2-1,R3-1,R4-1,G3); (A'1,Rx-2,R2-1,R3-1,R4-1,G4),
(A'1,Rx-2,R2-1,R3-1,R4-1,G5), (A'1,Rx-2,R2-1,R3-1,R4-2,G1),
(A'1,Rx-2,R2-1,R3-1,R4-2,G2), (A'1,Rx-2,R2-1,R3-1,R4-2,G3),
(A'1,Rx-2,R2-1,R3-1,R4-2,G4), (A'1 Rx-2,R2-1,R3-1,R4-2,G5),
(A'1,Rx-2,R2-1,R3-2,R4-1,G 1), (A'1,Rx-2,R2-1,R3-2,R4-1,G2),
(A'1,Rx-2,R2-1,R3-2,R4-1,G3), (A'1,Rx-2,R2-1,R3-2,R4-1,G4),
(A'1,Rx-2,R2-1,R3-2,R4-1,G5), (A'1,Rx-2,R2-1,R3-2,R4-2,G1),
(A'1,Rx-2,R2-1,R3-2,R4-2,G2), (A'l,Rx-2,R2-1,R3-2,R4-2,G3),
(A'1,Rx-2,R2-1,R3-2,R4-2,G4), (A'1,Rx-2,R2-1,R3-2,R4-2,G5),
(A'1,Rx-2,R2-1,R3-3,R4-1,G1), (A'1,Rx-2,R2-1,R3-3,R4-1,G2),
(A'1,Rx-2,R2-1,R3-3,R4-1,G3), (A'1,Rx-2,R2-1,R3-3,R4-1,G4),
(A'1,Rx-2,R2-1,R3-3,R4-1,G5), (A'1,Rx-2,R2-1,R3-3,R4-2,G1),
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al koxy, |ower al kylam no, |ower alkylthio, oxo, or |ower alkylenedi oxy
(hereinafter, referred to as conpound in which R4 is R4-1), the conpound,
wherein nis 0 to 2, and each R4 is |ndependently hal ogen (hereinafter,
referred to as corrpound in which R conpound, wherein G
is the &BovBx(@ R LEES 34(%5}2)(& AI%’S(?! 12%‘? g@/\é@é ereinafter, referred
to as coapoBRc, RA-MHBCHhRE 3 5401 n Gis the (ii"),
(i), (v Rx-A N2 RBi4, R} DGIQ,xﬁA/Ti)R}( ﬁétiéllr&?v’t%Rfi Iéferred to as corrpound
in whichyG 'k }alhbem@rrp@wdmmem@mme Bbave (ii'), (ii"),
(iv'), ﬁ) i ﬁ 40 fbo XQA\Al)RX quilrmglg B4iscgptional Iy substituted
pyridyl, FI]y su t| ¥r@bg ﬁ4aj @é 'subst it ut ed

t hi azol yh'1 thgﬁaﬂa % gﬁ%@ t|o§§ly substituted
benzot hl(AZIoRyiz R@rﬂLRérﬂaRI‘iyz "Ldted: R%I %I“@ﬁ 3 optional |y

subst i t unedrgu, RolyR3- 0Bt nAdD] §A'$ s iR ULRB i1sB4UL HSly| optional |y
substi t 'équggﬁgoﬁéfwmdﬂ “Ax}1,Copt (0nald-g Rbists-auRed, Ga,nazol i nyl or

t | t bstit t 1t 3
SPOLSQ""% ?’eg“edﬁ? r%fﬁ?%gxéiggw g‘%%gtgg aagzgugg; Tioent Group 5 and.
| ower al® ?5 a Z‘? g

ré oups sel ected from
t he Subéfxiltﬁé'rﬂ}R Y2okp Ia e ﬂ#ﬁx gﬁii& % (s}g%onpound in which Gis
@), théAtioRmﬁ,lﬁﬂ 2 R&é’rﬁrlnl 61 s h&ubR&2&4 2, R4rddG2iing B is optionally
substi t uf qdr Py kR 9y R 3 GpR1oNGI3) y(4s bfiet-BIRRA- éd%?pﬁr]&iﬂn@ﬁ) optionally
subst i t yf %@ R‘é%‘ ¥b.o RRUI OBal |41 FUbstid-utrest 2i sexaza),yl , optional Iy
substit ‘I& % h]g okxlz G%)td 05}@4)! g Sid tzulf{@fi &hi azol opyridyl,
optlonall(I % thz géz ai'n E 3 bﬁ% )ed i soqui nol yI
opt i onaMW ByBsk ek e ﬁé gﬁ§ %?%ﬁ yFb g Sg Stituted qui nazolinyl
or opti Ghdl Ry 2sRSLREw B pil) dep e di giR3- elf*)ell bhe substituent is 1
to 3 gronnsRee keieR3 iy RmL 6a) g&Mh,ﬁimaﬁt‘a §IR31§1M 11;®é ,substituent group a
and |l o WeL 1 J@QI ROPLROMARN Y, @lgh)s@; t ®ed RE-RIRDPBER o2, @DY,e groups sel ected

2

fromth;aA,s1 )étzlﬁy%nﬁgirﬁg@ @2 h@glg}@f,tﬁsg H@f&qu@ot;gp as conpound in which

Gis 4 | drogen or | ower

al kyl , W' L 3x @ R2§ %vw%& |I§§n5al t}#i'{f& ‘pyridyl or optionally
subst i t (A'8cRypyrR2i2ngS 4 R rleﬁﬁ o 3 groups sel ected
from t heagrioup, Rousk s Ry 063, h(é‘x ’54513{58433]&%3 ¢riotig.G4and ower al kyl

opt i onafA gi Bubst £ buk ed, RittinGene( 401, Rme R Pedps, Bekedied fromthe

S“?St 't @?ﬁi&%@ 934 Qeﬂ%@zné% o1 Jref grereQ 11304&54 Qaﬁr@)ound in which 0is

a A ; fir; R2a and R2b;
R3a, 11 C‘bﬂ; g‘&gﬁ%éz 4‘? g @ows
(A 1, Ry(A 1x 8, BB 1R R4, fi4 ? ? ‘&), (A |
1, Ry- 1, wzaxmjmlﬂamﬁzi 3 (CA hRRyS %@»Rl?’ G4s- 1, 04),
(A1, RY@M%ZS H2-1183- 11 414G 51, (AGBRx- B2 1%&1%2;@11)13 1,114- 2,01),
(A1, Ry éf&iﬂaﬂ R4.G202), (A" 1 BRys RRRRB- R 4-2, R, 2, 03)
(1AER>1/, ?y 42§§ f@) 2{%11@;{ 1 24 Rb1 34 R4 (?5)05) (A
(A1, Ry@ilﬁvzﬁ Ty IR Ep A aay 1 %ﬁ%%ﬁ gﬁ?ﬁg 1,G), (A
1, Ry- 1, 21 RR3 BRI 2084 1, ¢ A, IARGRE |92 1 R 2, 01)
(A11, RyeAls 25, H2-1183-2, B4, Qa)@lmﬁmﬁﬁ RR4 2812 R4- 2, 03)
(A1, Ry@h@%a@@z 2 14228 54) G2 AALL Ry-3 BIRBR3L2R-2,G80: 2, Gb)
(AL Ry, T éR% C@h) @ﬁ kamlz 8%312%;3@3)4 1,@),
(AL, Ry~Ly 4}2)1 &),
(A1 Ry (g% A(iax R4 2 Gl)
(A1, w&lm&%lﬁﬂﬁdzl $1. (@, 2 G?,) (A 1, Ry-
1, R2- 1, @81 RRE12 1@53}(4&1@0)%@11 3211%‘3 %RP&L ﬁ (A 11, Ry-
1, R2- 1, B31 RR4-Rok1 HELE, RA-A G2}, R\ 1, BXxFRRRE; RB3-3, RR42 ﬁ:ﬁz)
(A 1, Ryl éR”é?’ﬁasRé%ﬁ% G4l AalL Ry-4 RE2: RaR8PA-RGA), G4), (A 1, Ry-
A bR T LR, ),
(ALL, 11%’1312@»3121 § 14%’2 5‘ R“ ‘i%ﬂ 113 4,114- 2,05),
(AL, Ry-(0y' RE:03 R3 1, R4 R 4e1) G5 AA P?yg “RBA 2R |
(AL1, 124 m&zaamlﬁﬂﬁﬁ)(}zxmgmﬁ B2R12R§ £844,G9. 1 G4), (A1, Ry-
1,112 2,113 1,114- 1,G5), (A 1,Ry- |,R2-2,113- 1,114-2, 01), (A 1, Ry-
1, R2-2,113- 1,114- 2,02), (Arl,Ry- 1, 112 2,113 1, R4- 2,03),
(A1, R-1,R2-2, R34, R4-2, G4), (A 1,Ry-1,R2-2,R3- 1,R4-2,G5), (Arl,Ry-
1,R2-2,R3-2, R4~ 1,G 1), (All,Ry-1, R2-24R3-2, R44, @), (A 1,Ry-
1,R2-2,R3-2,R4- 1,03), (A 1,Ry- 1, R-2,R3-2,R4- 1,A), (A1, Ry-
1, R2-2,R3-2, R4- 1,05), (A 1,Ry-1,R2-2,R3- 2, R4-2, Gl),
(AIl,Ry-l,R22R32R4ZGZ) (A 1, Ry- 1, R2-2, R3- 2, R4-2,G3), (A 1,Ry-

~ e~ a o~



1,R3-4,R4-2, @), (A 3,Ry- 1,R2- 1,R3-4,R4-2, 03), (A 3,Ry-
R4-2, G4), (A3 Ry-1.R2- 1,R3-4,R4-2, GB5),
2R31R4lGl)( 13, Ry- 1, R2-2, R34, R4-1, @),

R4- 1, 1, G4)
oL B R z@;o( é% Ry RRGu R %]%g

-RRZ 232, RE2) G 1Y, R2:2 RBIRRE (A 3, Ry-
Ro-64)3-1(143, (), TARZRR; B2 1 R4l R 4-GB}4),
% 1R @J@e) (A BrRYSE, RoR2F2- 83%422!%4& Gz)

m?% ?'2{3‘\)& Ijtl'z‘i%)cgz)(}ﬁAg %ﬁ%ﬁ%gﬁﬁ -2, GB) (A 3, Ry-

2,43 RIA)R3-LRE, :u;s}lh( RZ- %13322
2 FRBs RPURE2M)-1, G D3, (R Rx RRR2; RB332 Rut 1 G@z)
3 'i‘@z § IR%2 Ha-1@33), (AASRRYE, R2R2RB BRB2RADL, HA) ,
gﬁf%ﬁﬁ%ﬂyﬁ} 3@222 ﬁ% 3. %2 2}3)(31)
h;RX23 R Rﬁf % 2 GB
! RRx7) R 3, Hud Hair ) 1HxB, g% R% i
'RBx23 R2-2, R4 8 f@)l G%)A(@ 1R1j’zx13 Ra:- %R%S»E‘PL G4) (A 3, Ry-
flRR‘ls Ro-SM3-3(FOB 1RY5)1 (R2- RxR3R2; RR-323 BLY 2, aD),
%5[ %@43 Ry- @2(22) (N3, Ry-slRB2 2R84 RED, (),

h@&‘ kA sRﬁ R @R@é G5 |

pwﬁmq%ﬁ )G&% R& %r % :

ARCRXFB R 2RAR )R 4- (1A38>R§/A:1 81R&32 R3py R &4,
R&xla R3-1 744 R4-GL)5), (A L3RRS R2R2R314, mzxm 2, &),
13 @?2 éﬂ%‘lﬁm A 2), (AN13RRE R2RRRE; RR412RB)2, GB),

2 9, & A3 1%{:;% 1'3%32 R3- @R‘X%G@?) (A 3,Ry-2,R2

?{ Régycfi‘l@ -2, R2-1, R3- 2, R4-

1,

@@ﬁﬁ
2. AT
ggah

@@@@éé*é*é@ééééH*é@?@N?@“
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L eid

w
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R3- 2 R4-2, @),
A,m;qlﬁ@ 2&@412&4 43493 4%2313)1% %11% LR ra 2" ) |
(& RRx- 1 BB, R 3RAF24- 1 G5)), m@xﬂyﬁz RE31L BB O 1, Gl),
;ﬁ%xll R3- 8RR R4-B)2), (Azaﬁm R2R2R3; RB42.EA) 1, G3)
21%41 Ao, d&} (&2%% B2, B3RBR3: REsl, G5), (A 3,Ry-2, Re-

*y Eﬁﬁbzmu}z o

, zwﬂ%MW@&%; Q).
| Ry<2'RBx11,R3- 1 R42, Rl 1 f’(-ﬂl‘iéx R 1R85 2113~ﬁ3~‘2 @%4

, Ry{2;RBx- 1 RB3t, &3R4 R 412, 3) (A'CARSB, 15&221 RIURRL.G3R4- 1, G5)
Ry« ’% 11383: %3R4 1 2@1@); um R3.1RY2 2, R3-A RRR, G5R4- 2, @),

,Eyy( ! I%f%f %\, BXI%QRZRSJ&E@ 146@442 164)61)
,Ry(é?R’szlﬁﬁll %]g"liyRyR %1?‘% 1 &),
,Ry-(AMXQlﬁgzllﬁﬁ3ﬁ4 g R pyR 5] 251p4- 1, GB),
| Ry{&!9RRx 2, R3-1,R3RIERA-2.GB), (A A B RE
JRyAR
IB&/ 2R

>>>>"
aCOH
@@@@

@C}O

3 3. R3FROBARYGE) G4)
Ry18 §1 ;R@m)(e@; £2- R3R3R2: RA4), Gl)
i:{yRy 4134 3)( "12 §J43R§ R44). R4 1 &),
Ryl 2@?21 Ba% 12R|?e44 34611 0)(%2 1 %" 5‘4 Gé)
. Ry- PARZR 2, IRB221, RA: R R3S, GQ@A!’S? @fﬁé B3Eg %th 2, &),

, Ry{2:2RRx- 12R313RS- LRYIA G2) G 2, I()maam,@amag RE58, R4- 1, Gl),
! Ry(é Rz 2, R8:-9 RsRARY: GR)1), (P RRY:I2-RR 2, 1RB4 3, 824, G)

{ § Ly By R 'f@iﬁﬁ 12841112421 §3) 3, Rd4, &),
(@2@@% %%4 %® ?E‘ 1 % ﬁ 3463)64)

| Ry{22rRx 2, R3-2, 331:341%2 f‘A L Gl),
, Ry{22oRRx2, R3- 2. R3; RB4- &G‘A@ 2( J} 1B42,RBL4, R4, 03)
 Ry-2,Re-2,113- 4, Ra-1, &), ( ,R3-4,R4- 1, GB),
4
1

A2,
%1@318 R3:20R1- 2, @),
» Ry1219R83 2, Eé 11RB43 24BG4( AL
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- 4,R4-2, @),

2> >> >
PP

-
N a B~ W
1 - -



,114- 1,05), (A 4,Ry-2,122- 1,113 - 3,114- 2,01), (A 4, Ry-2,112- 1,113-
,114- 2,02), (A 4,Ry-2,112-1,113-3, 114-2, 03),
,112-1,113- 3, 114- 2, 04) (A 4,Ry-2,112- 1,113- 3,114- 2,05),
112 - 1,113 -4, 114- 2 - 1,113 - 4,114- 1,02
‘2 5 1L R2I3 Re- 2.4 1, (oB) (A(Z)Aﬁﬁ 222%22]3{3 . 4 R4- 1. 04) .
' RRx- LRR32RE-0R)4- 1084 (442, Bx FeR 212, B.342 Bal- QG
2% LRRB6 A érwmam-z%ﬂ R4-2R33} M‘AG@,)Ry '2,R2- 1,113
5l S0 (4oRfx 2, ﬁfz)z REM AR RR2 -2, R3 - 1, R4
%r %d. 4@2 ). R%Q JR3- 1, RA- 1, @),
zf‘ ? ?:@?1 R4 -1,05),
mx ?23'@32 Rl3 Bacﬁ‘iz Gl R4-2, 02),
RPRx2] RE32 3313,&%421@3) ( Rlﬂxﬁsz 21‘&5323@:4-1 L2,04),
RBx21 R34, A3 R05)G5)( ML, Ry-12R212R325 R3- 223;113?4 1,01),
21 h@z‘ﬁ% B’%MGQZIAQ(ML&RZ -PRBIZRA 418)2, R4- 1, 03),
%1{1429 ), (Aokn Ri-BoR2 R, ék%z?m 1,05),

A
A
A
Al
A

~33333"
@EB@MN

'\%

@,
-2,
%

RRPR

r =

"ﬁibf\b'\’.}\’

)( éé %Rg%?éaiéﬁ 114-2,02),

R4 - 2, 04

Azz Ro: BREIZTS RE©]1GH), (AR hxpyR3 485 éRF%sl 4 pa- 1, 013
x- R RA32 RB4 R 1155 021) 2 RN URRZ BIREEZ RGD3, Ra- 1, G3),

ﬁ%x ?RB32 - 84%412 @42)), (48 By RYR2:'RR324 RR-2.834- 1, 05),

%3R§§; 4 (&245{@1 ﬁ2121ﬁ324%31£€a4; 22,112 -2, R3 -
: 2R -2,R3 -

éé R R%z ﬁ éﬁ% i (g;% 11y-2, 112 -2, R3-

az%Rx(iAB@ Lok bG. (A2 R4 R2 2, R3-4, R4- 1, 04),

C(
V(A RRx22,R2- 1, R3R8141 ] §59), (4‘&3::@@2 IRBS DRA32,G 4,Ry-2,112- 2,R3
(412 ﬁ%)z ROALRIRY 72 R 2, B824R4-P4AR22, RB3),R4-2, G3
S é E%hf‘f{% %4%)(}4(6@& RY-22r B2 B3RBR4, Ré52, G5) . [0075] In the
or

r?eR 2

1 (R4)n wherein Rza
and Rz" fi?ép% dlenngﬁ%éﬁx gﬁzazgé%gmr@@%ptl(onél |y substituted
| over allRyd. Rx13, Rgpk R eﬁg’g %?\% g%eg%ﬁ or a
ni t r ogedAtHRxE, mng%r@ﬁ@rlé}a (A'2,Rx-2,R271,R3-2 R4°2
(A'2, Rx-2,R2-1,R3-2,R4-2,G2), (A'2,Rx-2,R2-1,R3- 2R42G3)
(A'2,Rx-2,R2-1,R3-2,R4-2,G4), (A'2,Rx-2,R2-1,R3-2,R4-2,G5),
(A'2,Rx-2,R2-1,R3-3,R4-1,G1), (A'2,Rx-2,R2-1,R3-3,R4-1,G2),
(A'2,Rx-2,R2-1,R8-3,R4-1,G3), (A'2,Rx-2,R2-1,R3-3,R4-1,G4),
(A'2 Rx-2,R2-1,R3-3,R4-1,G5), (A'2,Rx-2,R2-1,R3-3,R4-2,G1),
(A'2, Rx-2,R2-1,R3-3,R4-2,G2), (A'2 Rx-2,R2-1,R3-3,R4-2,G3),
(A'2, Rx-2,R2-1,R3-3,R4-2,G4), (A'2,Rx-2,R2-1,R3-3,R4-2,G5),
(A'2 Rx-2,R2-1,R8-4,R4-1,G1), (A'2,Rx-2,R2-1,R3-4,R4-1,G2),
(A'2 Rx-2,R2-1,R3-4,R4-1,G3), (A'2,Rx-2,R2-1,R3-4,R4-1,G4),
(A'2,Rx-2,R2-1,R3-4,R4-1,G5), (A'2,Rx-2,R2-1,R3-4,R4-2,G1),
(A'2,Rx-2,R2-1,R3-4,R4-2,G2), (A'2,Rx-2,R2-1,R3-4,R4-2,G3),
(A'2 Rx-2.R2-1,R3-4,R4-2,G4), (A'2,Rx-2,R2-1,R3-4,R4-2,G5),
(A'2,Rx-2,R2-2, R3-1,R4-1,G1), (A'2,Rx-2,R2-2,R3-1,R4-1,G2),
(A'2 Rx-2,R2-2,R3-1,R4-1,G3), (A'2,Rx-2,R2-2,R3-1,R4-1,G4),
(A'2,Rx-2,R2-2,R3-1,R4-1,G5), (A'2,Rx-2,R2-2,R3-1,R4-2,G1),
(A'2,Rx-2,R2-2,R3-1,R4-2,G2), (A'2,Rx-2,R2-2,R3-1,R4-2,G3),
(A'2 Rx-2,R2-2,R3-1,R4-2,G4), (A'2,Rx-2,R2-2,R3-1,R4-2,G5),
(A'2 Rx-2,R2-2,R3-2,R4-1,G1), (A'2,Rx-2,R2-2 R3-2,R4-1,G2),
(A'2 Rx-2,R2-2,R3-2,R4-1,G3), (A'2,Rx-2,R2-2,R3-2,R4-1,G4),
(A'2,Rx-2,R2-2,R3-2,R4-1,G5), (A'2,Rx-2,R2-2,R3-2,R4-2,G1),
(A2, Rx-2,R2-2,R3-2,R4-2,G2), (A'2, Rx-2,R2-2, R3-2,R4-2,G3),
(A'2,Rx-2,R2-2,R8-2,R4-2,G4), (A'2,Rx-2,R2-2,R3-2,R4-2,G5),
(A'2 Rx-2,R2-2,R3-3,R4-1,G1), (A'2,Rx-2,R2-2,R3-3,R4-1,G2),
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het erocyclic group (hereinafter, referred to as conpound in which ring A
is A1), the conmpound, wherein ring A is phenyl, pyridyl, indolyl,
benzoi soxazol yl , benzopyrazol yl, benzof uryl, benzot hi enyl , benzodi oxol yl , or

dlhydrobenzodloxolan | (hereinafter, referred t npound in which ring
A is A2 RheaRbo BR4-WHePeilp 2 RR g B(z'?gpgzi(f‘ﬁerel nafter, referred

to as cdmppd2Re-MHTA, R4- mgm (A2, Rx D R2t hB3cdMFolAdl). wherein ring A is
pyridyl (ahemrgl Qﬁzt em3-pefer/@d, (o' BRxHRpURE -3 RMRJGH, ring A is A 4),
[ 0076] Q(Sﬁ' Qlﬁyg R/)pgr(%)n (AlolrkS RPtI @Bas lRu-supptituted | ower al kyl

her ei n er’, h 1 t he conpound,
Wher o na%h%?ﬁ @% LSy ?;@ﬁ; W%%E? “Mg‘é 18 f}gi compound tn' i ch
R is RIAX, Rx33 R2he Fdoty g ﬁ%é ?lb each independent!|y
hydr oger(A's, Bwe?, R k\R3- érRtJaé)ﬂrf))( haiZeRw Rer2 ReeA B 8 Wo as conmpound i n
whi ch RZA @!R(it R2Y-ams- RR42,GDhéA CoRpauRa; 2, Riet, &i4n2, R34, and R2" are both

hydr Oge < ?@fé% maﬂ‘ erapd (AQ: R$-2CRODORBE: RA-Muimh R2a and R2" are
R2-2)., % § g{nép ;& BSpRgrquagl@z ndependent | y
hydr oge é dr ? (a)% {1% ({1 Inafter, referred to
as compothi B Wi 2@;% E&S th% otid, \E?I‘Ig?’ﬂ n Rsc and Rd are
the samdAsuBst3, Wehﬁ?’sé%i&ﬁ A FaSey 3n1 BAdL. B 14 kyl (hereinafter,
ref err edAtnRass, mmmmﬁmz\ﬂﬂ)cmmx @nﬂﬂl‘ B3akB4RBGH), the conpound,
wher ei n (@R§@Ra3g rar e Ral &, dwdlageRx-ChRedi,Raft,8x;2.Gélerred to as conpound
'” mjcgac l@“ (igé %45?@31)) (A@%Z]a R2- %Rgrzcalmk)p@@d l\ghmgeglnknl :arsn goto
I E)wer al'Ryd Bﬁl%k&ojxg‘ %%r}‘ll g\%t}y%\fg e olx%( % Pé}ﬁgt er, ref er?/ed to as
corrpounéiAlthWﬁ BR-RE3; 2 Real 39 g % %3 élr'm ﬁ mis 0to 2, and each
R4 is irdepBadeRetyRial Bdeh Z%efféﬁri%* Belf2 BB RéeR.£6)as conpound in which
R4 is 114-2Rx-3,R2-1,R3-2,R4-2,G4), (A'2,Rx-3, R2-1,R3-2,R4-2,G5),

(A'2,Rx-3 R2-1,R3-3,R4-1,G1), (A'2,Rx-3,R2-1,R3-3,R4-1,G2),

(A'2 Rx-3,R2-1,R3-3,R4-1,G3), (A'2,Rx-3,R2-1,R3-3,R4-1,G4),

(A'2,Rx-3,R2-1,R3-3,R4-1,G5), (A'2,Rx-3,R2-1,R3-3,R4-2,G1),

(A'2, Rx-3,R2-1,R3-3,R4-2,G2), (A'2,Rx-3,R2-1,R3-3,R4-2,G3),

(A'2,Rx-3,R2-1,R3-3,R4-2,G4), (A'2,Rx-3,R2-1,R3-3,R4-2,G5),

(A'2,Rx-3 R2-1,R3-4,R4-1,G1), (A'2,Rx-3,R2-1,R3-4,R4-1,G2),

(A'2 Rx-3,R2-1,R3-4,R4-1,G3), (A'2,Rx-3,R2-1,R3-4,R4-1,G4),

(A'2, Rx-3,R2-1,R3-4,R4-1,G5), (A'2,Rx-3,R2-1,R3-4,R4-2,G1),

(A'2,Rx-3,R2-1,R3-4,R4-2,G2), (A'2,Rx-3,R2-1,R3-4,R4-2,G3),

(A'2 Rx-3,R2-1,R3-4,R4-2,G4), (A'2,Rx-3,R2-1,R3-4,R4-2,G5),

(A'2, Rx-3,R2-2,R3-1,R4-1,G1), (A'2,Rx"3,R2-2,R3-1,R4-1,G2),

(A'2 Rx-3,R2-2,R3-1,R4-1,G3), (A'2,Rx-3,R2-2,R3-1,R4-1,G4),

(A'2 Rx-3,R2-2,R3-1,R4-1,G5), (A'2,Rx-3,R2-2,R3-1,R4-2,G 1),

(A'2.Rx-3,R2-2,R3-1,R4-2,G2), (A'2,Rx-3,R2-2,R3-1,R4-2,G3),

(A'2,Rx-3,R2-2,R3-1,R4-2,G4), (A'2,Rx-3,R2-2,R3-1,R4-2,G5),

(A'2 Rx-3,R2-2,R3-2,R4-1,G1), (A'2,Rx-3,R2-2,R3-2,R4-1,G2),

(A'2 Rx-3,R2-2,R3-2,R4-1,G3), (A'2,Rx-3,R2-2,R3-2,R4-1,G4),

(A'2, Rx-3,R2-2,R3-2,R4-1,G5), (A'2,Rx-3,R2-2,R3-2,R4-2,G1),

(A'2,Rx-3, R2-2,R3-2,R4-2,G2), (A'2,Rx-3,R2-2,R3-2,R4-2,G3),

(A'2 Rx-3,R2-2,R8-2,R4-2,G4), (A'2,Rx-3,R2-2,R3-2,R4-2,G5),

(A'2 Rx-3,R2-2,R3-3,R4-1,G1), (A'2,Rx-3,R2-2,R3-3,R4-1,G2),

(A'2 Rx-3,R2-2,R3-3,R4-1,G3), (A'2,Rx-3,R2-2,R3-3,R4-1,G4),

(A'2,Rx-3,R2-2,R3-3,R4-1,G5), (A'2,Rx-3,R2-2,R3-3,R4-2,G1),

(A'2 Rx-3,R2-2,R3-3,R4-2,G2), (A'2,Rx-3,R2-2,R3-3,R4-2,G3),

(A'2 Rx-3,R2-2,R3-3,R4-2,G4), (A'2,Rx-3,R2-2,R3-3,R4-2,G5),

(A'2,Rx-3,R2-2,R3-4,R4-1,G1), (A'2,Rx-3,R2-2,R3-4,R4-1,G2),

(A'2,Rx-3,R2-2,R3-4,R4-1,G3), (A'2,Rx-3,R2-2,R3-4,R4-1,G4),
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6) the conpound, wherein Gis the above (ii), (iv), (v), (x), (xiii), or (X
(hereinafter, referred to as conpound in which Gis Gl), the conpound,
wherein Gis the above (ii'), GO (0 (xiii') or (xiv') (hereinafter,
referred to as conpound in whic d, wherein Gis the
above (i(A'2,Rx(3.R2)2 B30t RexL35)( ?IR 3%% ﬁg ﬁa”@ﬁ}g&’rl ng Bis optionally
subst it ynedrpys, Rdyt, RBO@Ré:OZlé}Z)y(JS'Q&X BRE SR HYEBLHA3) optional |y

substit yhedpthy ggoi vl 4,0at2 on@) (Ay2FUbSIR 2L RS 4, Ré)@@@l),yl optionally

SU{)S'[I ty I‘%\ bglgg td? 5 kwls, %gt {onatd-y, ﬁgjhsmg-tlgggdi gtm) gzol opyri d?/l I

opti ona Ubsti y i i soqui noly

opt i onal(‘f\ gﬁb’s |2t]u g‘gpﬁi T d| ,%%@é ; ggﬂegg %E}qﬁtl tuted qui nazol i nyl
or opti éhéi Ry sBBst.R8ut-84 b ?he substituent is 1
to 3 grgmpsRsel BotER3fTL,BATE, I@é’i)g@”eﬁﬁ{%érﬁ? sltﬁ{%d BA"%R&)substi tuent group a
and | ovek'sakkyl ropt RomaR4y2 Sl stA BUted, RE11hR drieRdr2, fdre groups sel ected
fromt h% SgJ §ti Ryenkaos gqpl &1 hereimafites,1 RefeRredGeo, as conpound in which
Gis (33)% bﬁg?ﬁ#@% R P >n§3'1§xt1%qu@y@ lem 4y, and ring Bis

opt i onal‘fy’ Sk 998 Oqta)ﬂf)‘ué% ﬁé‘@s té’bel pyrazi nyl,

opt i onal(A{3, Babs Bt Lfed ]a dt t;%’ ed i soxazol yl ,

opt i onal(A}B, Bubs Rzt UREE, Bén%&% fﬁél 1L.Rpth %‘?’1% 53 tituted

t hi azol (myg Ryl R2opRizem Rl 3, GSObEA Bt~ écR%ﬂll 313)1%134 »ptil.onal |y substituted

i soqui n@ xoip‘RQopglglgngupgy )t wedRnaphe yR 8 &, Ryt Géptional |y substituted

qui nazol %yﬁ I4yI WS Aguﬁ}gq Ry ey Ry dianyl , herein, the
substi t 2

ou e d 7 onsi sting of the -
subst it ¢8R r}oﬁ ]aR nghf4 t)\'/g}r5§ @%}9 }“%) é\% % gg%ﬁl ‘uted with one or nore
gr oups §AI%BXehRf2rbRr3t3184s%gs$i gaﬁbbg:gg%vﬁ%égﬁ QGGg ter, referred to as
conpoundAiRw, BR- IGRBS3, &4) 3 el P4 the above (ii'), R5
i's hydr@g%nRgrl RQV\pRgad Ryth1,OM, (5 3MRx-arki2rli Mg 4BRUsL, 68¢.i onal |y substituted

pyri dyl g 485{@81 idaut edspys-aze ol R3fgReinG4bhe substituent is 1
to 3 gwi%ps se ﬁgt lg% q{}g_ r}%ﬁ%t]k@gz - zth@substl tuent group a
and |l o n Iy z}u ‘s&é? § ﬁ gr&?‘Rgr e groups sel ected
fromthéAsﬁ‘uESt]l B@ehf{?’ f% e ﬁrrégago as conpound in

whi ch G(hs, BE)1,R2nl, WﬁrﬁbRiLaZ&ﬂﬁbfﬁﬁtR’bﬁ %% Ly R%¢ * Rza and R2b, R3c and
R3d n m R4.1,00IDWS- 1, RY; 1,R3), GAR@leE@)RS(IAE& 1R@3251 R2-1,R3- 1, R4- 1,
L é 2 ﬂ{3013h4 ( A3) 1(R3-R:k 1 H2 2RAIGRATL, BB - 1, 04),
(i Ri( % 5 &83& 1R 54123 Gl 4- 2@1) R3- 1,R4- 2, @),
1!

A &

L E 5 JAALRL LR

L R3- 1R B Ré R?’l} (é%g% )’ -1, R3-2, R4- 1,
Gz) 1, B3'3, Ry 182 ZLRS@; 4- @-4310& ﬁlﬂ'}ﬂ_ Xep 1, 04) 1 113 > Ra.
1, &), (A/@RXRlRQJzRRZR&EECiJZA%}QlRQ@)RS@%LGg) 2 ( Rl
- 1, R- é& B§12RB4Z§.B LAk 1,53) RV RFRAR22 KPR, REA, @4};1 1, R2 .

1
R4- 2, %%1 @é%ﬁ%ﬂe@ & Bl 16k ROA R4RIGL o 1, FG- 3, Ra-
4

§ﬁ11mm (ABBRT 1R§2 5 ész ;ﬁ 1%12135% éaﬁ“ 1, )G4)
R

(Ar 1, R1{A'3RBx 1, R3-BRRA, B4 ;{) 2 GB)
(Arl, R1<A5mx 1, R3-BRRA, R4H 13( 3R, 3&213% %41:}4 § (AL1, RL-
1, R2- 2, Rg= lacxa@hzlz REL), R4(AGE) RIA'3 JROIR R, H3R4RY 10@71

A1,
R3- 2,
1, @),

(A1, Rl( AR RAARGS) G50 Al Rtk 13222, IRSSIR R 0%1134)

(Arl, R1- ﬁ %E 121%543? g%(m H&B}[{Ql@z 2, P sl R4 a6l .

(AL, R1- % (Al g>(3) (A 1,Ri1-
1R22§@311Xﬁ43%2%Z3R L % g%%ﬁ

(Al RL- (ABRE IFR2Z, ﬁw R@ﬂ) G Ay 3 e 1 P GZ) (A
1, R1- 1, BRa27 R3-R2 IR E;4RBY; 1 8 103 R RR 2 2783 4, R 11G @)
(A1, RlaA 1&%12R.83z BaRAR4GBs) (A'e, Rt BR2; 23 RR2: 2R2*l?2 Gl),

(AL, RL 42 @) G of Al Rlrsd 1 R22-2, IRB12R RE; @3133)

1, R "21% E% 3, R4 1, a
1, R1§43F&X 23R 4‘% g C%L %’A% % @ %%Fﬁé% 5 )
1, RL(A'3RRx 2, RR-13R L R D) 1 (5)
1, RL(A'3RR2x-2, R3-13R R4 RAGLEA) (Aex 3, R 2R 3. B0 Rl 4

12'B2R2-2R85 3, R4-RRE3), GoOﬁCmamlx 2, B2 IRRI, R4124G2 G4)

R1-
JR1-1,R2-2,R3-3,R4-2,G5), (A 1,Rl-2,R2-1,R3- 1,R4-1, Gl),
. R1-

a%gg

1,R3-1,R4-1, @), (A 1,Rl-2,R2-1,R3-1, Rd-1, G3),
1,R31R4lG4) (A'1,Rl-2, R4, R3- 1,R4-1, GB),
JR3-1,R4-2,Gl), (A 1,Rl-2R2-1,R3-1, Rd-2, R2),
 R3-1,R4-2,G3), (Al,Rl-2, R2-1, R3- R4ZG4),
-1, R4- 2(5) (Al, R1- 2, R2- 1, R3- 2, R44, Gl),
L R3-2,1R4- 1, 02), (A 1,Rl-2, Re- 2

PN

A
A
A
A
Al,
Al
A
A

1,
Al

R1- 2.
, R1-
, R1-

P

2,
A 2,
AlR 2, R2
A
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(
( 1-
(A1, RI-2,

N
Hal—‘H

1,
R44
1,
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SRR

ﬁ_l\) N

8?3

-3,R4-1, 03), (AL RL-2,R2-2,R3-3,R4-1, 04),

-3,R4-1,G5), (AL, Rl-2, R2-2, R3-3, R4- 2, 01),

R42 02), (A 1,Rl-2, R2-2, R3-3, R4-2, (),
-2, 4 All, R1- 05

A RAL B r@@m(@eﬁw Rty eyl éﬁl 5.

211 R4-1,RA33, G 4) ALY BRI 2702 1, RB  Riv. §594)

R3- 1B 240b)31)( A'3, IRt 2 1R R B3 RBR; RE2D, 01)

1 g@ ﬁioﬁba‘)(é%@ RLo IR £3-13 RBR1; RE+2, 03),

12 “HRB ﬁ &g%{éﬁg §~§;§ BED2 09
RAE R20BR3- :{;&422 ﬁ]?)l ﬁés} 1
2xD, R3- IZRRZE Mo%)?@(&a@?;@xgﬁ@;l}%m%@@@ 01). (A2 Rl 1 R

Rx@ZM 1 A8; RE411,R2) 1(/R3 1 RR2,1083-3,R4-1,G2),
12R'3~43 ?mofl)aa)(é% 3,12 R FA-H3R3R2; RG42, 05),

- g c% izjﬁﬁa H38Br3 1], Sﬁ)l gé 2,R1- 1, R2-
A 13Rﬁ<43 § ) %%Réﬁ é oy )
(A'3rx P, R3-1,B3FURE: 2@:4 ( ,%\Ff} %»J.RQ} 318 4-2, 04),

1<A SRRxb, B3-13RB4, 2405)31)(@& 2, 2R R, B3 HeR4 1RG4, 01)
174 :ﬂ%x% R3:1, ?iBRﬂRJL 1 02), (A AFx-BRZ1R23-2, Re-11GRA- 1, 03),
%% %: %42 ), (2,132 1 R3-125 B3R 4- 411, 05)

 R1- _‘LA Ry nggz 24 %éﬁ%@%ﬁ%ﬁﬁ (2)49 2
| RL(A'3rBx 2, RR- 11 Rt B4 %4 g

. RL{A'3RRx 2, R3-ZRRA, R4(32?r1),(% 5, FRe2RRE. B3 RRB

Rl (A3RRs 2, RB-ZRRA RA0AN3) (A2, Rt 2 R R, 125 RSRQ 1@4); 05)

A x2 41ﬁ4 Gk), @Aaaﬁimammaswm}z @),
}é é‘% 54%€ 2 Hia- BQR@;LF@;% @é} 2,04),

1 01 1
R1(f13F@X2 Iﬂ%ﬁsRM Rig 4) ¢ § ng;s 1 03))
RL(A'3FRx-2, R3-2, R3TURL 1, 642 NRx- 3@ 212 3 1, 05),
(X2, Rre 2, R @&2@%%2
2,
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NDNDNDN

X
R1¢ 4 3R2x-2, RE-23R R4, RAGLER) (& ,
: % £3-23r B4, R4 @BPs) (A2, HRE2, R2-BR2 2R34-3, RA), 2, 04) ,
Rlé A2 /e RR2-Hs- B&MQF@Q) Gl)

: RS T, g gﬁ% Iii@m (

5k
1 4-1, 05
- 0 ot R, Rt U1 ST %éé 5;@% g:?l 2, R2)1 R3-1, Rd-2,
(A{MsfﬂxzmzmwﬂémGz)G@S RGKAQ'BER?EJ@ 1F%4>1 R4- 2, G5)

: Rl@?BFiix é [RB227 RAAR 4 GLE5) (A2 RRE2 R IR R RRP2FAL, 2) ,

Rlgs 223:% 1%4@3:‘2}2 ((A23 R 2,22 RR3:24-BAG), GA) ,

’ '662 %2&2%5@}%’48"@3) Gl),

RIS g ; _

ed
, thﬁziﬂ@ %, R&%LZZRM 4 5 g iy c%)
| RLL23 e 2, IRB 2R R 114@19;3 "3 wmtz T 314 .10,
: Rl@@a%%c -3, B2 R4:;R4,1,08),, (A(iAEz: RRD2BA 4 BB2H Re- 1, ) |
ééﬁe%z LoR83, 18&411&@@) G2l A2 RRx22 R2- 2, R84 RRA:@3)GL) ,
st f%ﬁé 2%4) N @52@5)%433) )
Rl@szSﬁQ‘ ittt i %} %132 m 1, 02),
Rl@%@&i@lﬁ&tllﬁ‘éﬂ) 31 AR BES %zi?
2, R1423 22, FB1 B R4+ 114@(;15) (A D Rr13.R 2D 8- Rt 2, Gl)
, R1 (ZA; Ri23 Ree-1, HR4:Re-@20: 2), (A2 RR13, R 2RD.-RE; mwlzpq;qs)g ®)
AZ é 1R R4: ﬁ4 Sra), (A2 RR13 RIRR T R%e4k 2 RH5)2, GB)
)

NNNNNNDNT NNDNDNNNNDN
/—\

NDNN

2hg%>gzzg>g>>>gk>_J>_J>_J>_>_J>_§;°,£>_>_>_J>_J>_J>_J>_J>_gl_>2>>g>_>>>>>&jg>_“ 2 2PR2DRERR>R

1Ré)1, 02)

Rl( 1, 4§ 4 @ 1), (MZQE:J( ?R@ZI %3R§R42 )1 G4)

"5 Ri(AS3 R B, B IR Z 3) E?

" RI- @mﬁamzmm@z Aﬂé’ﬂ‘ﬁf 321?1321

, RL-Q' K223 R%-2, fm-zz;mmz)(w Rx: 3 Rapl, i%?)R% - P

2, Rl-2, R2-2, R3-3, R4-1, G1), (A 2, Rl-2, R2- 2, R3- 3, R4- 1

2,Rl-2,R2-2,R3-3, R4-1, G3), (A 2,Rl-2, R2-2, R3-3, R4- 1, G4),
A 2 Rl-2, R2-2. R3- 3, R44, GB), (A 2, Rl-2, R2-2, R3- 3, R4- 2, Gl),
A 2 Rl-2,R2-2,R3-3, R4-2, @), (A2, Rl-25R2-2, R3-3, R4-2, G3),
A 2 Rl-2,R2-2,R3-3, R4-2, &), (A 2,Rl-2, R2-2, R3-3, R4-2, GB),
A13,Rl-1, R2-1, R3-1, R4-1,01), (A 3,Rl- 1,R2-1,R3-1,R4-1, 02),
A&ML%L%L%L@,M&%L-L%lMI%

)
)
)



and an age and a weight of a patient, and is usually 0.1 ug to 1 g/day,
preferably 0.01 to 200 ng/day when orally adm nistered to an adult, and is
usually 0.1 lig to 10 g/day, preferably 0.1 to 2 g/day when parenterally

adm ni st er ed. Exanpl es] 2 F l.e d test exanples
i |1 ust r 468, Rhe3, BRekBat2 Rty ﬁ’t LA‘ ?ﬁi’hgﬁ%“?geﬁéﬂli eE Ehe present invention
i s not I(irg, Ree BY-1,REsRaxBMi) &) S B8k 3 8tTf?ré h®ahi ng of each

abbr evi @A@RX@REOL Rovd, Rg-1,M3) net By x- EIR%:ﬂhBlfB 3,Rd-o64Pr, isopropyl Ph
phenyl koBZrBenzay], G%@C(A 3 ut-eXygaromyR4Fyaa),

9-fl uor I I cetyl DMAC
di et hyI gg?ﬁ ol)_%ga% ‘et ra[EyﬁLg A'fg B 3%%?115 : f{I4LLC)G(?’§1I foil de DMT- MM
4(46@&@&37%0%( $241, B35, Rl 5 y}?w f%o“h |2.chhlor|de DVF

N, N- di méAtsyR&d, Rerii, B8- Wm%t%ﬁﬁ@‘r dget” Beﬁ‘n?zég 5 Secondary gener ati on
G ubbs' (sat RkYSR2bER3Y, Rden€]3l, G\ bils(-2, 126,83 i4nBe tyGgheny D- 2-

| dazol i A‘};Ykkfbeﬁéhdligm RuOf, t}r5|) cieh ohe @t -phivsahRae) Gud,heni um [0083] LC M5

cond ?Te;% egé $RENR %fﬁgg 2He0esBAs L2, Weﬁ“m’” B [Mi-1]- are Shown.

( Met hod (A 1311%1%t42§ g gﬁe% {@?? E? 50 nm Flow rate: 3

WL/mn(ASRx8R22R31R41G1 R41
(A'3,Rx-3,R2-2,R3-1,R4-1,G3), {(A'3,Rx-3,R2-2,R3-1,R4- 1G4),
(A'3,Rx-3,R2-2,R3-1,R4-1,G5), (A'3,Rx-3,R2-2,R3- 1,R4-2,G1),
(A'3,Rx-3,R2-2,R3-1,R4-2,G2), (A’3,Rx-3,R2-2,R3-1,R4-2, G3),
(A’3,Rx-3,R2-2,R3-1,R4-2,G4), (A'3,Rx-3,R2-2,R3" 1R42G5),
(A'3,Rx-3,R2-2,R3-2,R4-1,G1), (A'3,Rx-3,R2-2,R3-2,R4- 1,G2),
(A'3,Rx-3,R2-2,R3-2, R4-1,G3), (A'3,Rx"3,R2-2, R3-2,R4- 1,G4),
(A'3,Rx-3,R2-2,R3-2,R4-1,G5), (A'3. Rx-3,R2-2,R3-2,R4-2,G1),
(A'3. Rx-3,R2-2,R3-2,R4-2,G2), (A'3,Rx-3,R2-2,R3-2,R4-2,G3),
(A'3,Rx-3,R2-2,R3-2,R4-2,G4), (A'3,Rx-3,R2-2,R3- 2 R4-2,G5),
(A'3,Rx-3,R2-2,R3-3,R4-1,G1), (A'3,Rx"3,R2-2,R3-3,R4- 1,G2),
(A'3,Rx-3,R2-2,R3-3,R4-1,G3), (A'3,Rx-3,R2-2,R3-3,R4- 1,G4),
(A’3,Rx-3,R2-2,R3-3,R4-1,G5), (A'3,Rx-3,R2-2,R3" -3,R4-2,G1),
(A'3,Rx-3,R2-2,R3- 3 R4-2,G2), (A'3,Rx-3,R2-2,R3-3,R4-2,G3),
(A'3,Rx-3,R2-2,R3-3,R4-2,G4), (A'3,Rx"3,R2-2,R3-3,R4-2, G5),
(A'3,Rx-3,R2-2,R3-4,R4- 1,(.}1), (A'3,Rx-3,R2-2,R3-4,R4-1,G2),
(A'3,Rx-3,R2-2 R3-4,R4-1,G3), (A'S,RX-B,Rzrz,RS“tL,RzL-1,(}4),
(A'3 Rx-3,R2-2,R3-4,R4-1,G5), (A'3,Rx-3,R2-2,R3-4,R4-2,G1),
(A'3,Rx-3,R2-2,R3-4,R4-2,G2), (A'3,Rx-3,R2-2,R3-4,R4-2,G3),
(A'8,Rx-3,R2-2,R3-4,R4-2,G4), (A'3,Rx-3,R2-2,R3-4,R4-2,G5),
(A'4,Rx-1,R2-1,R8-1,R4-1,G1), (A'4,Rx-1,R2-1,R3-1,R4-1,G2),
(A'4,Rx-1,R2-1,R3-1,R4-1,G3), (A'4,Rx-1,R2-1,R3-1,R4-1,G4),
(A'4,Rx-1,R2-1,R3-1,R4-1,G5), (A'4,Rx-1,R2-1,R3-1,R4-2,G1),
(A'4,Rx-1,R2-1,R3-1,R4-2,G2), (A'4,Rx-1,R2-1,R3-1,R4-2,G3);
(A'4,Rx-1,R2-1,R3-1,R4-2,G4), (A'4,Rx-1,R2-1,R3-1,R4-2,G5),
(A'4,Rx-1,R2-1,R8-2,R4-1,G1), (A’4,Rx-1,R2-1,R3-2,R4-1,G2),
(A'4,Rx-1,R2-1,R3-2,R4-1,G3), (A'4,Rx-1,R2-1,R3-2,R4-1,G4),
(A'4 Rx-1,R2-1,R3-2,R4-1,G5), (A'4,Rx-1,R2-1,R3-2,R4-2,G1),
(A'4,Rx-1,R2-1,R3-2,R4-2,G2), (A'4,Rx-1,R2-1,R3-2,R4-2,G3),
(A'4,Rx-1,R2-1,R3-2,R4-2,G4), (A'4,Rx-1,R2-1,R3-2,R4-2,G5),
(A'4,Rx-1,R2-1,R3-3,R4-1,G 1), (A'4,Rx-1,R2-1,R3-3,R4-1,G2),
(A'4,Rx-1,R2-1,R3-3,R4-1,G3), (A'4,Rx-1,R2-1,R3-3,R4-1,G4),
(A'4,Rx-1,R2-1,R3-3,R4-1,G3), (A'4,Rx-1,R2-1,R3-3,R4-2,G1),
(A'4,Rx-1,R2-1,R3-3,R4-2,G2), (A'4,Rx-1,R2-1,R3-3,R4-2,G3),
(A'4,Rx-1,R2-1,R3-3,R4-2,G4), (A'4 Rx-1,R2-1,R3-3,R4-2,G5),
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Col um oven: 50 C UV detection wavel ength: PDA (254 rum Linear gradient of
10% to 100% sol vent (0.1% form c acid-containing acetonitrile solution) for
3 mnutes was performed, and 100% sol vent (0 1% form c aci d-contai ni ng
acetonitrile solution) was maintained for m_nut (Met hod B) Col um:
Shi madz ASHRm pBREkL, RR-0BY- 561 x (B4Rl Aa2- 1553%4 B4pl E‘ﬁ‘)‘p’Fl owrate: 1.6 nml/nmin
Col um QX%Rx@EZWRQeéM L @B)ner/d| Rengiihz- 1PE)A4(3541 B Linear gradient of
10% to 1Q00s0] HOME R60s 2 § @1l Cragt i dopiakoi np aneloni trile sol ution) for

Scotoni ?ﬁ,%mgsslgﬁ%tfgé ER@E%Q)O@AQ%‘@A Y eps- 1 ﬁgﬂi’/ﬁhoz (g, aci d-contai ni ng

t t f 0084] Ref
SSRURIAPE T s SRV IV Hﬁ; giém cal formia 570 G

10085 (maaer 1sR82 RRel.Bdnbbund 4 4% ol ved in

t et r ahydnof BkanRe7ORE- iRy, 1 Gfiéth%/ﬁtﬁx Ztiﬁ%ﬂ &yleﬁﬂeﬁré (5.63 @),

t et r aki %r@ qunghpnggphmel o) | adisi-( AR 2@, 831, Beherl), odi de (338 ng), and
di | sopr Ryl A1 g o/ @zw)e@M% RDY, kg it onp was stirred at

refl ux t r reduced pressure,
di chl or&ﬁf& édﬁ%ﬁg&d é Zoifi ;@Q’@pﬁg% RQ 211@@‘6; The resi gue was
puri fi edAByREdLBAT Eﬁr%ﬁ’éﬂo ﬁ%;ﬁ%@%g"gg% n- hexane were added,
and t he (aMeRiqli, RateB3shRidL, %filf’étﬂ&fz ByE$i4Bed6h to afford the
comoun@A(@Ri (8299R@)2, RH- 1, VR ' DIVEO! 05 2@{8@ B8, s), 7.02 (2H d, J =
6 Hz) (o' RY-1(REb2 Ha- I RF-BG8)HA 4, Rx-1,R2-2,R3-2,R4-2,G3),
(A'4,Rx-1,R2-2,R3-2,R4-2,G4), (A'4,Rx-1,R2-2,R3-2,R4-2,G5),
(A'4,Rx-1,R2-2,R3-3,R4-1,G1), (A'4,Rx-1,R2-2,R3-3,R4-1,G2),
(A'4,Rx-1,R2-2,R3-3,R4-1,G3), (A'4,Rx-1,R2-2,R3-3,R4-1,G4),
(A'4,Rx-1,R2-2,R3-3,R4-1,G5), (A'4 Rx-1,R2-2 R3-3,R4-2,G1),
(A'4.Rx-1,R2-2,R3-3,R4-2,G2), (A'4,Rx-1,R2-2,R3-3,R4-2,G3),
(A'4,Rx-1,R2-2,R3-3,R4-2,G4), (A'4,Rx-1,R2-2,R3-3,R4-2,G5),
(A'4 Rx-1,R2-2,R3-4,R4-1,G1), (A'4 Rx-1,R2-2,R3-4,R4-1,G2),
(A'4,Rx-1,R2-2,R3-4,R4-1,G3), (A'4,Rx-1,R2-2 R3-4,R4-1,G4),
(A'4,Rx"1,R2-2,R3-4,R4-1,G5), (A'4,Rx-1,R2-2 R3-4,R4-2,G1),
(A'4 Rx-1,R2-2,R3-4,R4-2,G2), (A'4,Rx-1,R2-2,R3-4,R4-2,G3),
(A'4,Rx-1,R2-2,R3-4,R4-2,G4), (A'4,Rx-1,R2-2,R3-4,R4-2,G5),
(A'4,Rx-2,R2-1,R3-1,R4-1,G1), (A'4,Rx-2,R2-1,R3-1,R4-1,G2),
(A'4,Rx-2,R2-1,R3-1,R4-1,G3), (A'4,Rx-2,R2-1,R3-1,R4-1,G4),
(A'4 Rx-2,R2-1,R3-1,R4-1,G5), (A'4,Rx-2,R2-1,R3-1,R4-2,G1),
(A'4,Rx-2,R2-1,R3-1,R4-2,G2), (A'4,Rx-2,R2-1,R3-1,R4-2,G3),
(A'4,Rx-2,R2-1,R3-1,R4-2,G4), (A'4 Rx-2,R2-1,R3-1,R4-2,G5),
(A'4,Rx-2,R2-1,R3-2,R4-1,G 1), (A'4, Rx-2,R2-1,R3-2,R4-1,G2),
(A'4,Rx-2,R2-1,R3-2,R4-1,G3), (A'4 Rx-2,R2-1,R3-2,R4-1,G4),
(A'4, Rx-2,R2-1,R3-2,R4-1,G5), (A'4,Rx-2,R2-1,R3-2,R4-2,G1),
(A'4 Rx-2 R2-1,R3-2,R4-2,G2), (A'4,Rx-2,R2-1,R3-2,R4-2,G3),
(A'4,Rx-2,R2-1,R3-2,R4-2,G4), (A'4,Rx-2,R2-1,R3-2,R4-2,G5),
(A'4,Rx-2,R2-1,R3-3,R4-1,G1), (A'4,Rx-2,R2-1,R3-3,R4-1,G2),
(A'4,Rx-2,R2-1,R3-3,R4-1,G3), (A'4,Rx-2,R2-1,R3-3,R4-1,G4),
(A’4,Rx-2,R2-1,R3-3,R4-1,G5), (A'4,Rx-2,R2-1,R3-3,R4-2,G1),
(A'4,Rx-2,R2-1,R3-3,R4-2,G2), (A'4,Rx-2,R2-1,R3-3,R4:2,G3),
(A'4,Rx-2,R2-1,R3-3,R4-2,G4), (A'4,Rx-2,R2-1,R3-3,R4-2,G5),
(A'4,Rx-2,R2-1,R3-4,R4-1,G1), (A'4. Rx-2,R2-1,R3-4,R4-1,G2),
(A'4,Rx-2,R2-1,R3-4,R4-1,G3), (A'4,Rx-2,R2-1,R3-4,R4-1,G4),
(A4, Rx-2 R2-1,R8-4,R4-1,G5), (A'4,Rx-2,R2-1,R8-4,R4-2,G 1),
(A’4,Rx-2,R2-1,R3-4,R4-2,G2), (A'4,Rx-2,R2-1,R8-4,R4-2,G3),
(A'4 Rx-2,R2-1,R3-4,R4-2,G4), (A'4,Rx-2,R2-1,R3-4,R4-2,G5),
(A'4,Rx-2, R2-2,R3-1,R4-1,G1), (A'4,Rx-2,R2-2,R3-1,R4-1,G2),
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7.71 (1H, t, J = 8.0 Hz), 7.96 (111, d, J = 7.6 Hz), 8.22 (1H, d, J = 8.1
Hz), 8.30 (111, 5). Second step The conmpound (H) (1.00 g) was dissolved in
di met hyl sulfoxide (10.0 nm), iodine (501 ng) was added, and the m xture
was heated to 165C and t| re T act{on sol vent was

ext ract &Y 4RER. BE R3a1e Q%Si ﬂfﬁﬁ tﬂﬁ‘eggi%g qe%4§r&@%s washed with a

sodi um {A4oBHZAREE, ﬁadeBésl 660 U bRahR ARG Ill:%ﬁ Al The organic | ayer
was dri egl4onern ReHIYRE AUR 4rmGERsiAMRsu?, R 8, Rihd . R, €8),vent was evapor at ed
under re ﬂcﬁgzpﬁﬁsﬁéq RI@ the (mesipdue Reep RBddRE 20ii6h| or onet hane and

di i sopr %y etzFigé 9 ﬁg% R C(l p4 t@@m'sglﬂﬁdzm 10@_lzj ected by filtration
ff O-ds) 8: 3.89 (3H,
ey (cz)HX &*X HOG. S%Eﬁ) §§ %{32 é/o‘li{‘}—izl 93)(2H d, J(— 8. Z)

Hz), 8.884(R#H2 RE-20RT 2/Re 1gp). @' %@ng% @f %5{1312 R4'2.¢Hog6] Third step The
conpoun(h'¢l@y- 2(R2-QR gL, Ras2, aRb Sl 4.8a-7.R 22 e8I R4-208pot assi um hydr oxi de
(7.87 gaantk- QIEE |2|Ili3‘r@ Ra{%e0 4f, 10 ORat ), Reer Radded 2, @sd the nixture was
Sti ”eag e 1%9‘2 é 3R OUES) (BheRkeaRbi O S 9R-1ameMas extracted with

distil S h e utlon and the aqueous
| ayer ﬁesza% @ﬁ%@?%%rmmyg gﬁ(hté ngﬁ% 15@@&5 neutralized with
hydr ochffstiRx 8 H 2. i b et fact Bd %ﬁ%o égnq layer with a nixture
of chl otiof gt A 2Rt -Bahéi2, GThd Aok §ard. B2r ayer 3 $ed over anhydrous

sodi um gl frat-e, Tand ReVdeR 4 1200uG dd' pRe st Bze2 RS -affod>dhe conpound (13) (2.02
9) . TOHS Eﬁ)ﬁétﬂé bR QCI@PQU@@ (A3) Rk B2-gRaweret-adeed 2-chl oroacetonitrile

(10.1 »ﬁi ?3%@ gfMhig 8O g@né:%@tgiqu@@(§ | furic acid (12.8 nl),
g
otk ma&as?%i%r. c%%f\ér?ﬂ“ a%?%‘??%gz L gﬁ%é 050l id was

ted solid was

col | ect @d4 Rx- B;Ra PR3- 4R 18 QPX SpHt R Rér 2.34 g) 111- NMR

(DIVBO cy @)Rx82 R-ZRA-3R4-2,GY), (Al2Bx(R2RE; 2 ,88; 43{@2@3 5, 13.1 Hz), 6.94 (2H,

(i a3 %ﬁ;«%% %ﬁﬁmp (548? }1%)261 ﬁé?zi‘a?%’%%% "5y P22 (111, %)
s s).

Fourth % XT% Cco Iq(;? 24 e r1 d th| ourea (564 ng),

et hanolggi 05> Rn?l Rgaﬁ %gol ﬁ)ﬁﬂng%é m xture was heated

at SOC%RSQ'E%&%&P@V&!% gHe2) f‘ﬁé" 61 g@ﬁ ted under reduced

pr essur(@, 4,8ixs3,R2 bR naRet- 2@, ddelix tioR £ HeRBek Fdu Ghnd the preci pitated

solid wasy ?&Li@&t e® by H4-h1Q B (4n, Re saRear H3th&4ch@mound (15) (4. 76 9).

11-1- NR. 11 - §R4317§3)£{3}d4 B}-3,8280R62HR48),06, 89 (2H d. J =8.8
t, J = 8.0 Hz),

He), 7. 8 7 (1H,

7.81 (1RLEx %4% ﬁ)igﬁ ﬁlg E%g@%)u (1H s). [0087]
Fifth s(ﬁe%quh%R@oh}%”u?r 14452 v?ég‘ in t et r ahydr of ur an
(5. 00 rfA)4, RarftiR&- DRS9Z,Mol" 2AC @oﬁéﬁeﬁﬁééﬂ%%ﬂyﬁ?& BahG8dnpl ex (10.0 m) was
added. (Af4 Bk-SRFT,83-RROCEDr (A'4hRxns, REHeRAIKRdrBGRAs stirred at room

tenper huy gxfaogzapglgtg ma![ B)hoarusrRx-BORENER B €ARYUI NG430l uti on was added 2
mol / L g%gdéﬁché aoi f:R%Cé %”@4 lihpg Qgﬂlvggig R@52 gancentrated, and the
[

I re-re filtrat t ted
Wt AL REGHRG Bp o %EM Jit %‘?%R %gﬁﬂ The resulting
e

aqueousAlsher3, ksl R&. IRéH? xtracted with a
m xt ur ¢Aof ReixGREor, BAes, Eﬂ&nh@aldd(ﬂafétﬁvaﬁdw laliﬁ%l %Ré 156I2§/ent was evapor at ed

under f{ﬁd;URﬁda RpesaureRyol &) ofal4ithe satamaokitrd, R16) GEBO0 ny). 1H NMWR
(H'VBO ‘C‘JM g%iﬁﬁlﬁg?’ 34?}; 037 @34(13{%!43}@'2 1RF49RE-4H)), 4.04 (1H d, J = 6.6

Hz), 7.33 (2H, d J
g (%%ﬁ‘p%“ égﬁs 1) Hz), 8. 84 (1H, d,
V=T iAHZEX A M Ré‘)z Gé)x é %r?da 16) (300 my) was
di ssol U&d, Rar 3aR Rt2ORE 1(B4ODGrﬁ))(A'§£ﬁ?iz 2-2,R3-1,R4-1,G
(A'4,Rx-3,R2-2,R3-1,R4-1,G3), (A4Rx8R22R3 1,R4- 1G4),
(A'4,Rx-3,R2-2,R3-1,R4-1,G5), (A'4,Rx"3,R2-2,R3-1,R4-2,G1),
(A'4 Rx-3,R2-2,R3-1,R4-2,G2), (A'4,Rx-3,R2-2, R3-1,R4-2,G3),
(A'4 Rx-3,R2-2,R3-1,R4-2,G4), (A'4,Rx-3,R2-2,R3-1,R4-2,G5),
(A'4,Rx-3,R2-2,R3-2,R4-1,G1), (A'4,Rx-3,R2-2,R3-2,R4-1,G2),
(A'4,Rx-3,R2-2,R3-2,R4-1,G3), (A'4,Rx-3,R2-2,R3-2,R4-1,G4),



i sot hi ocyanate (187 ng) was added, and the m xture was stirred at room
tenperature for 1 hour. The solvent was evaporated under reduced pressure,
and the residue was purified by chr omat ography to afford t he conpound (17)
(470 mg). 1H NVR (DVSO- c16) 76 (3H 2 s), 5.42 (1H, s),
6. 94 (2+eAaquJ3£%2${a=ﬂ)R4I®@ («%H;RHSEz 338?4321) Grl 53 (2H t, J=7.8
Hz) , @Mmam o R3=2.F01-6,G2), 6AHZRx-S7RBE2, RBFY, Rb-2.633, 8. 6 Hz), 7.98 (2H,

((jiHJ =) : ) g%é%m(é'm 0,64, TAq; AxtizRe- ﬁm%mﬂ ,G), d8(§%)((2§1 ;) )11 20
S o{TRouN was

di ssol vé’é‘? d? %ﬁm%n% Eﬁéﬁﬁ@ REBAO g RC: 1‘6{ >rret hyl pr openyl g!rgn ne

(0.0183 ﬁﬂl Res Ra Or?;%ed foom tenperature for

2 hours (A’I?thri'é&Bt? &% 3Rtion. ' %&@F%gt%ﬁ B #CER or omet hane, t he
or gani ¢ (hayBk- WL WEShBR ML 1G2) d (58I Rx-SdR Aelt, BR; 3 Mﬂﬁé sol vent was
evapor at(g% RQ@?RZ@%@@@E €58 LR 41 Rx-a{ R orxRB 8 Reerypaind ( 18) (15 6 ng).

1H-NVR {3 §A4f3x%7R§2j'k{3d9R4J1 6220 2, 11.6 Hz), 6.94
2H, d, ﬁ% =
( MRxﬁ 2! H

7.59 (1 %%4 ’fgﬁzgg ) 94(¥Li—l‘]d_§5?zé
Hz) | 8@-84(31‘4{3322\13347 g\fé{f 24 §4r§é%@|la% 8.36 (1H, s).
Ei ght h QAEDRX3iRZEhBBc@ﬁﬁd%ﬁﬂD(@gﬁf@s@di R%ﬂ%Réﬁ%§§%ved in methanol (3.00
m), hygA@@RﬂQaHQHDREdiBM@ZCQDlOV4ﬁi$SW%%aaHHEﬁR4ah65ﬁhe m xture was
stirred at 40C for 3 hours and stirred at roomtenperature for additional
14 hour% qe sol vent was evapor ated under reduced pressure, and the
resi due %%g‘purlfu¥@é col um chromat ography to afford the conpound (19)
(128 ngjnt E¥CIS) 5: 3.71 (3H, s), 3.93 (2H, s), 6.78 (2H, s),
6. 85 (ZFChmlchlfomsla—lﬂ§ 7.40 (2H, d, J = 8.8 Hz), 7.58 (1H, t, J = 8.2
Hz), 7.89 (1lHesd, J = 7.6 Hz), 8.04 (1H, d, J =8.8 Hz), 8.32 (1H, s).
[ 00891 Ni nfRAst NR*R*The conpound (19) (120 ng) was di ssolved in
di chl or onekhane (I1.20 nl), di-t-butyl dicarbonate (564 ng) was added, and
t he nixturngv Wirred it roomtenperature for 6 hours. The sol vent was
evapor at ed ' u peduceﬁgbressure, and the residue was purified by col um
chronatﬁgr to afford the conmpound (20) (105 np). 1H NVR( DMSO- ¢16) 5:

: .72 (3H, s), 3.90 (2H, dd, J = 22.7, 12.6 Hz), 6.89 (2H, d,
J =7.8 Hz), 7. ~$)T2H d, J =28.8 Ft), 7.64 (1H, s), 7.88 (1H, d, J = 6.6
Hz), 8.10 (1H, s), 8.30 (lH d J 9.1 Hz). Tenth step The conmpound

20) (106 was dissolved in h 0 I I n o was
S0k S S éfé;%gn%gé%zéuxals%mtgﬂﬁoggﬁnm
at mspﬁ@?f@rocmélqﬂgapdb@é%m FE TESHEad Oy ?Ounr“??‘é‘%‘?brhw 1t th
sol venttheasopvapordat sthegaiderrirgddced Fhesshr @¥Eyas 1i5dabine ‘i‘%ﬁw
(98 7 n@nzoiggzrd:d‘xw( DV el zafiryll. 40 (W@Hzoshiensl, 70- 3. Fengadipxaiyl, 3. 8401( 1H
. ?r&'@nzo@uﬁéie@nﬂg(h(egﬁnalﬁ@em BeR6rdl 99 ab Hdmpund/i2@ hidiHridg Adiss 7. 2
8 Hz) [00901 Ref erence Exanple 2 Synthesis of

Zre%
I nt er ?at A c?unlqelgel rng CtAels p nylofhrg%leﬂla%?er, rg%@"ed to as compound in

he compou
Wthh ring A’ is A’3), .
the compound, wherein ring A’ is pyridyl (hereinafter, referred to as compound in
which ring A’ is A'4),

[oo72]
2) the compound, wherein RY is lower alkyl substituted with halogen (hereinafter,

referred to as compound in which R¥ is Ry-1),

the compound, wherein R is trifluoromethy! (hereinafter, referred to as compound
‘in which Rv is Ry-2),

3) the compound, wherein R%* and R?' are each independently hydrogen, lower
alkyl or acyl (hereinafter, referred to as compound in which R2s and R? are R2-1),

the compound, wherein R22 and R? are both hydrogen (hereinafter, referred to as
compound in which R?* and R# are R2-2),

4) the compound, wherein R%2, R%, R% and R are each independently hydrogen,
halogen, hydroxy, lower alkyl or amino (hereinafter, referred to as compound in




NHFnoc 02NOH (26) [0091] First step To a stirred solution of 2.0
mol /L lithiumdiisopropylamde in normal
hept ane/ et hyl benzene/tetrahydrofuran (16.2 m) at -78C was added dropw se

over 10 minutes @,Sehutl @@l b fayuty! propionate (4.73 n) in

tet rahydrofiran f O Hdhei fUhela ol RET &6 afsc (HCREOGd ORUR ROFuRD ) ihes, a
sol ut i o FOTRCENEt (T HHF ri“i sopr.opoxi de,"( 12. 75 %etr rofyran (20
m) wascxdererdi.opvklebubilecyaloPAP R ¥, CKELBFXE i(?‘%‘ﬂnﬁ te?’7§ﬁ%f]6€f 1°hdur, a

sol ut i ommpoand omporind RE25( Bioong R are dtd dhydrofuran (10 m) was added
dr opwi Sg, OB p3R ol MHh@sin Al eindtR¥y ed Rt aZ8CRPORrd theusgmeheubmitittare was
added t0,13.3" W3l G5l 3MIPL UTLER! ANLICHAGLBAYS:S Qolrkof foNap@oiiensd M an
iy feoi
e és e

ice bat?f@éc & IF' 'es were separated by filtration. The

i nsol ub h . et acet.at e, t he organic | ayer ried
over antydeendORa n@@%ﬁﬁ%&a?’aﬁ_%z &Pﬁehg%la%}gﬁﬁgdmﬁée a@v %?Oﬁegd%ueﬁaéfaﬁegduced
pr essur ssfeeredf fooadedhpowwhpouidck 239, RE, §5° gyd 45 #re Aidd) pr oduct . Second
step Tojgohrg] conpound (23) (5.00 g) obtained in the first step were added a
4 ol / Lyhydr 9ahbosh& wabd: Ainoxaneo 20buHi drh (B9 sndepagdeamtihantigen] 1dved ),
and t he, f Xt Yo e A% Sl s dole: ARMHEIRALAL HI Ay QVEEDI dftldiod Gich¥inaglder

60 m )88V 44884 * 5 ’,?Prf;lm iLat g yas collected by filtration to
afford lteﬁ‘é”@ér?ﬁ(ﬁfn?f”’%%n_d(e % 1§ as>a criide Br%guct . £0092 gg’l rd step The
conpounthe( 24inpe2nd7 yhewshr ab nisd U ri0t he &8 5Rd step nad %‘fﬁ’d’éﬁ o e

t et r ahy(theoé iiadter( Befatjed @nah eoripomnd in yorighd?tist R4Rydr of uran sol ution (24
m) wasgadgdedesthpO&nd AliRrest i@ r 2d tht nbova t@pdiat uve for &ib)hour&ivit he
m f‘t ;‘.r e(h\é\@‘gin%?%g,eg f’tef-kte% ﬂlgcaes r}!@ﬁ 6un@ﬂ@ﬁ@ﬁ@h@“ Eigodi um hégg g(%' d.ehgqugﬁuls
sol uti on was added to make .al kali.ne, -the AT WaS:: 81T bt hy
acet at &R0 RHE bR ﬁalﬁetgz (H%’b’_((gri Fgg V?vg}fa(%r)l;\%?%ﬁ?&r(ragrl)esieﬁém sul fate.
The solneéntrededs 2 nveR RS TUN ‘ed pressure So %Lf ord th((a _c,grrpo nd
(25) (Lkh6Teog)p@sd whemden fr vdihet ab@suith Gragird &)sbr utkeh 6F (ke > @dpound
(25) (4if7 ® @btaitnedlliyn subetithied strpyl, nopsivnaly dsebetitwte@l@yHRyinger e
added Wgter, 1 MubecBOMdImHYAN pOCBpGaRRRPatebidefiddgisandolyl, - optionally

N- (1 uof GVITek nGVEAt oyl V) SHBENTY Co ok Ouidoitf i | R umialivr
was st ifrPEH "8t oo Pemperat ur or %’.th ur s, and. 2O M Nyt es 1381 al,bo ay
ext r actSudHtAk g &%Q?IYEEBPQPE? T HARES 1398 s BBt over pan t&&ous
magnesinsplebitiat eyl apetiomalls otuksittuiind BVHBGPEPEY UndBOPEHTC SHOBY Lgfure to
af f or d gyhel genpaudidy(, 268re(:8.th2 sgbstisuantisuliéo Pragdups selppfachirgeih ey oyP

sol uti Qp,0fstihe, € MPOuRifR6) rduf2: ghddbtak nallyl optitealiounbhtisttep with

di net hyl  sul f ox| O Was, 20980 Ardc RdeXY BeHgP b hasdid afthr SR fghredand t he
mi xt ur 8% ST T lgo éﬁg%@ g)cr)‘rperature for Zehoufs and 30 m nutes. \Water

and et I CORERRHL the resul.ting insolubles were, renpyve
filt raﬁggw,ommém&n gakrrein & &y thpabars ]dt)ovvgﬁ“!l a_mﬁ/§rl&u%13tﬁ% aﬁusimggs%ﬁﬂt %t e,
and t heysnlylentptiasakdy apebatitetednderrariiic P PrBaLtr & UbatiaRe rdtrﬂt"ﬁ@lyl’
C ]grfpgu%9ti@%&lzy(ﬁl(b%%tg}gﬁﬁsoaamlylgeapp'rooglﬂm su%s@ﬁg:%‘?d Eﬁutdﬁh@a@@h@ggogggt i on
of the 4 i @)1, ODbadipesii N bhBsthiidteh Syamdinl, mevhenohlly 60
) v MR e o B U 36 ko Dokl venea s o) Gonen
nonohy dHaE ‘Ct@é m) énc}y’he xture was stirred and Heate 1athe5~&t3| ux, f or
30 ni naubstityied SBINFERENTRST Q%ﬁB?QFe%ﬁﬁﬁg‘é?e Edlicei pressire, an ’tﬁg
r esi dusubas i tutsell toist groapRyielessed dTan thgeRiRt (PPE SKERE Q\g i e
sat ur akesls edi Hin1byer adeyl oatbenat subgtiteiss sollupnoAr TaeRe ETREDErFATR | ayer
was dr 'fI%Qn QY.E'substituent group o (hereinafter, referred to as compound in which G is
G4),
the compound, wherein G is the above (ii’), R® is hydrogen or lower alkyl, W!is O,
and ring B is optionally substituted pyridyl or optionally substituted pyrazinyl,
herein, the substituent is 1 to 3 groups selected from the group consisting of the
substituent group « and lower alkyl optionally substituted with one or more
groups selected from the substituent group o (hereinafter, referred to as compound

in which G is G5),



anhydr ous magnesi um sul fate. The sol vent was evaporated under reduced
pressure to afford the conpound (28) (3.55 g) as a crude product. Seventh
step To a solution of the compound (28) (3.55 g) obtained in the sixth step
in di rrethylforrramde (14 m) was added pi perldl ne (1 m), and the m xture
was stirlPBd4ht room tenperature for 30 minu Vater was added,

M Xt ur e commpoenitds ao tveltichiat dpehimpltiogcetrang A" aﬁfd Ptzﬁ@nér%zﬁnf{%a IBaY et Cv%%‘ggrl ‘ed
over anhyGfQUR+nNBRENESE umfsllbiate. The sol vent was evaporated under reduced

pressurg g ihe-7esidua 1!\@51)59@11%# -edR £, R9I1URA- clyppmat ography to afford
broton 1 gﬁ% AR %4( ﬁ%)”@é iogutRd fooal culated froma
—72H£ 1LRyoeREd Ry L tl qrﬁs{ilnhg E}%’162(d J=1.7

Hz), 2. 43-123501 Bﬁ)l RE: 1lﬁ4(%ﬁ2 3(@1 1%35)1 R% 13853 A4 % ﬂ (s), 3.72 (d, J =
2.6 Hz) (a4 B¢ 1 H2-R3-BRE-HA), A TR7IRL (B3 18R4®6519 (n), 8.59 (dd, J =
6.9, 3. QAI—izj{y 183511 Rgdg va f(ﬁ)Q(AZ -t 2-1[RO24R48i,gt,h step To a sol ution
of the % i | M\ 3GRL-91e (5ri) rWascapded benzoyl
i sothio at 0C for 20
m nut es, gytlhgzsloﬁg ﬁéal\/\;apgé gg %&\fg §f§ %g%ﬂpr essure. To the
resi due (WdsRuddBd lcBATeREH A %\ bhe nixture was
stirred(atl, BEC, BrerRBghR4-2f 4 ¢ Wty adbfed, Ra cﬁ‘f‘ﬁe GAxture was made
al kal i neawi kb 18R 28%R 8BRAI AGAQUEV LRy D/RR-IdB-BRL€.62Lrred under
| ce- cook\nge Ehﬁzfil R&Lsrmwa@s@xm agtyed RE-t [R®BIWA- 1068 at e, washed with
vat er, akﬁ% ag G shas 4 9%§ragagﬁyg@0@l§) magnesi um sul fate.

t he conpound

he sol t0.af ford
238)5?96@1@ 111%11 e@“ RERIREZ G VT 1 e (1H, d, J

= 1.4 HEA'LIByO7RTLR3 G, 5264, 4(% Yiiﬂl%lfﬁ%’)%ﬂ 10 3, 8.9 H), 8.16
(1H, ddda'iJrs 1891, #3-Q,R2-19GHY)(A" BIB’(')l (21, R:I?d4 R4 i6'3©) 2.9 Hz). Ninth step
To a so|yhipn oo tl'"!t%SQLOREQUG@) (@0), Ry96R I@)RI-n, FacatGe),acid (8 nl) and wat er

(1 ni) gﬁdgeﬁ’z o0 ({89 fm)., Aaﬂ@aytb%mmaqamse@t'rred at 60C. The
e RS o CB A o e G oo L e
\Qﬁ{jed;?éﬁldﬁéﬁR2llR34R42G4 (A'1.Ry-1 2 i% 5% y :

(A'1,Ry-1,R2-2,R3-1,R4-1,G1), (A'1,Ry-1,R2-2,R3-1,R4-1,G2),
(A‘I,Ry~1,R2-2,R3-1,R4-1,G3), (A'1,Ry-1,R2-2,R3-1,R4-1,G4),
(A'1,Ry-1,R2-2,R3-1,R4-1,G5), (A'L,Ry-1,R2-2,R3-1,R4-2,G1),
(A'1,Ry-1,R2-2,R3-1,R4-2,G2), (A'1,Ry-1,R2-2,R3-1,R4-2,G3),
(A'1,Ry-1,R2-2,R3-1,R4-2,G4), (A'1,Ry-1,R2-2,R3-1,R4-2,G35),
(A'1,Ry-1,R2-2,R3-2,R4-1,G1), (A'1,Ry-1,R2-2,R3-2,R4-1,G2),
(A'l Ry-1,R2-2,R3-2,R4-1,G3), (A'1,Ry-1,R2-2,R3-2,R4-1,G4),
(A'1,Ry-1,R2-2,R3-2,R4-1,G5), (A'1,Ry-1,R2-2,R3-2,R4-2,G1),
(A'1,Ry-1,R2-2,R3-2,R4-2,G2), (A'1,Ry-1,R2-2,R3-2,R4-2,G3),
(A'1,Ry-1,R2-2,R3-2,R4-2,G4), (A'1,Ry-1,R2-2,R3-2,R4-2,G5),
(A'1,Ry-1,R2-2,R3-3,R4-1,G1), (A'1,Ry-1,R2-2,R3-3,R4-1,G2),
(A'1,Ry-1,R2-2,R8-3,R4-1,G3), (A'LRy-1,R2-2,R3-3,R4-1,G4),
(A'1 Ry-1,R2-2,R3-3,R4-1,G5), (A'1,Ry-1,R2-2,R3-3,R4-2,GD),
(A'1,Ry-1,R2-2,R3-3,R4-2,G2), (A'1,Ry-1,R2-2,R3-3,R4-2,G3),
(A'1,Ry-1,R2-2,R3-3,R4-2,G4), (A'1,Ry-1,R2-2,R3-3,R4-2,G5),
(A'1,Ry-1,R2-2, R3-4,R4-1.G1), (A'1,Ry-1,R2-2,R3-4,R4-1,G2),
(A'1 Ry-1,R2-2,R3-4,R4-1,G3), (A'1,Ry-1,R2-2,R3-4,R4-1,G4),
(A'1,Ry-1,R2-2,R3-4,R4-1,G5), (A'1,Ry-1,R2-2,R3-4,R4-2,G1),
(A'1,Ry-1,R2-2,R3-4,R4-2,G2), (A'1,Ry-1,R2-2,R3-4,R4-2,G3),
(A'1,Ry-1,R2-2,R3-4,R4-2,G4), (A'1,Ry-1,R2-2,R3-4,R4-2,G5),
(A'1 Ry-2,R2-1,R3-1,R4-1,G1), (A’'1,Ry-2,R2-1,R3-1,R4-1,G2),
(A'1,Ry-2,R2-1,R3-1,R4-1,G3), (A'1,Ry-2,R2-1,R3-1,R4-1,G4),
(A'1,Ry-2,R2-1,R3-1,R4-1,G5), (A'L,Ry-2,R2-1,R3-1,R4-2,G 1),



anhydr ous magnesi um sul fate. The sol vent was evaporated under reduced
pressure to afford the conpound (31) (968 ng). (CDCl13)6: 1.66 (3H, s), 1.78
(3H, d, J:13Hz) 351(2H br), 5.94 (1H, d, J-47 1.5 Hz), 6.51

(1H ddd, J = 8 66 2.8 Hz), 6.79 (1H,
J =(ALRy QBR% 1&@? 1 FGO%@ dég@n%%%lleﬂé ‘hesi's of internediate
corrpoundA(lSBy 2, BedoRd- sRep2.G4), (00F6] 2 BT R sdelpd 2, 5).To a sol ution of a
conpounin(lng} -o(R2-h4RE)2, RA- 1,610 aby tiof BIMI(PBZ)Zrﬂ{%t weee added water (40 nl),
sodi um hy 53rhenake-{ &:H7(9), Fang R2-1,R3-2,R4-1,G4),
N-(f uo dﬁn?r%gm? Qy @g’) ug@gyné g@!g Qn&,@@ 836 9), the mxture

é

was stl erai re racted with ethyl
acet at e Lﬁh%Y@r Rari B3 1242 ?l’ﬁi dﬁ%% &3 gnesi um sul fate, and

the sol ﬂAﬁtRy\@sR%\laﬂﬁr?a dof, Gr@leA ?Lé?d’u%é?dz ﬂ)fPe% BE%G%hfford the conpound
(33) (1140, ®y-2082a,REUWEIRAPE,6dUCEA' I Sacd e $tRHp3,R4-1,48).a sol ution of the
COWOSQ%@%@} 2 1%21 10Rg)3 RAt BGRRA(A' D Hyi-2 §12-sRp 3| m4-di GeLhyl sul foxi de (40 ml)
was a

Q00 é‘bi RZ0hG. f‘@}'zﬁ' ((Aﬁz% gRo-amh-lvesm osture was stirred at
iR urlﬁ%llg@ %ﬁ

resul ti a?‘i?]?tei é 38 a(t}§d‘r’"g;ﬁl gdfigserac\gst he
washed WhitbRyi@t R 1,188 1584 03/@14 o%émml;\ f}%ﬁn s@

roomte

? *ate, and the sol vent
was evaporared, Rmde’ﬁtS*r%HmdeGlbr@sk@n’eZ Rtné %élfﬁ‘hé @& subjected to col um
chr onat ognaphy Rmamqrnmhesmamnmydz @A), RBATE-1,GUE (Mr1) 449,00 Third

st7gpC To gz Ryl §§4(]§Q 1@5)\/\@31@9(3@@2t1tfmmm watrachloride (3.1 nm) at
- a

I S dropwi se a sol ution
of 3 m) % lﬁg r%e% O@V\%% f%isfﬁy g)((jQ 5 ml). After the
mxture&\ésRifal %dli Eé@ @ ?Io% d (34) (3.18 g) in
di et hyl (&t Ry-2(R5 2083 B Eaﬁdédﬂdlf Soud-F& dFer 130t es After stirred for
2.5 hourgs Rp2iKE 2\RS laBdadGsanc' 1, Ry - ket YRS - habd- \A/eﬁ} d to room
te”perafi;” -3 @mwmwa@wxwmyeﬂm tR3et /id-2a6t ate, and the organic
| ayer- %g &, aNRydr @ys (mgRess wa mf @t@ o X9 sol vent was
evapora uc &rﬁizu(r € %o %E{fo 2 und (35) (3.4 g) as a
crude f%)éhﬁ‘){ %5@ t o g% conpound (35) (3.4
g) obt a(médiy B, R‘xhi‘eréB s?t}%‘ﬁ) % G 14 (et g‘% gg{ ) was added
2- i odoxgbermorRBeiRB-CIR9S, §p), (ashHRWh%Rﬁr&tR@r%%é &tirred at room
t enper a@ggq{)j QI’RLQQd['@QIQ RY\t €6) andl, 8y R 2az B3az & mer@lladded, and t he
resul ti g, ijsg W £ mapwgdl Ry-£ Rbts @i 9m4-Thesjor gani ¢ | ayer vas

%a‘?‘

ﬁihisa% ?ég‘b?e 4 %2%9‘?% e s ”h%g fsai-ﬁb, ccted o col unm
chr omat fiéb’h?/ R%2dbF dried tlhe! gé gﬁoz gﬁ%‘% M5 (Mrl) 463.16 Fifth
step To(1 g0t 2R D8, BT StIhéflcﬁﬁbdén]dRm% 4i met hyl f or mani de (10

m) was(a'i Ry-2,R2-2,R3-3,R4-1,G5), AlRy2R22R3 3R42G1,
(A'l Ry-2,R2-2,R3-3,R4-2,G2), (A'1,Ry-2,R2-2,R8-3,R4-2,G3),
(A'1,Ry-2,R2-2,R3-3,R4-2,G4), (A'1,Ry-2,R2-2,R3-3,R4-2,G5),
(A'1,Ry-2,R2-2,R3-4,R4-1,G1), (A'1,Ry-2,R2-2,R3-4,R4-1,G2),
(A'1Ry-2,R2-2,R3-4,R4-1,G3), (A'l,Ry-2,R2-2,R3-4,R4-1,G4),
(A'1,Ry-2,R2-2,R3-4,R4-1,G5), (A'1,Ry-2,R2-2 R3-4 R4-2,G 1),
(A'1 Ry-2,R2-2,R3-4,R4-2,G2), (A'L,Ry-2,R2-2,R8-4,R4-2,G3),
(A'l Ry-2,R2-2,R3-4,R4-2,G4), (A'L,Ry-2,R2-2,R3-4,R4-2,G5),
(A'2,Ry-1,R2-1,R3-1,R4-1,G1), (A'2,Ry-1,R2-1,R3-1,R4-1,G2),
(A'2.Ry-1,R2-1,R3-1,R4-1,G3), (A’2,Ry-1,R2-1,R3-1, R4-1,G4),
(A'2 Ry-1,R2-1,R3-1,R4-1,G5), (A'2,Ry-1,R2-1,R3-1,R4-2,G 1),
(A'2 Ry-1,R2-1,R3-1,R4-2,G2), (A'2,Ry-1,R2-1,R3-1,R4-2,G3),
(A'2.Ry-1,R2-1,R3-1,R4-2,G4), (A'2 Ry-1,R2-1,R3-1,R4-2,G5),
(A'2,Ry-1,R2-1,R3-2,R4-1,G 1), (A'2,Ry-1,R2-1,R3-2,R4-1,G2),
(A'2.Ry-1,R2-1,R3-2,R4-1,G3), (A'2,Ry-1,R2-1,R3-2,R4-1,G4),
(A'2 Ry-1,R2-1,R3-2,R4-1,G5), (A'2,Ry-1,R2-1,R3-2,R4-2,G1),
(A'2 Ry-1,R2-1,R3-2,R4-2,G2), (A'2,Ry-1,R2-1,R3-2,R4-2,G3),



added pi peridine (600 up, and the m xture was stirred at roomtenperature
for 20 mnutes. Water was added, and the m xture was extracted with ethyl
acetate. The organic | ayer was dried over anhydrous magnesi um sul fate, the
sol vent was evaporated under reduced pressure. The r |due was subjected to
col um dirniet hiapMs 2R aLfotd (AReRedmd8unE3(B3R1- %@zﬁ 1H NVR ( CDC13)
6 1 51 (@@m 81) R221 086 341, G)), ('298y(11RL- R33B, 8- HEOZ), 5 44 (111, d, J = 18
1, 1R%31@41 Q}3)8(&2FE9 11821131%@1311&,4 ddoy), J = 8.9, 4.0, 2.9
%’G QAJQE QQ %§t4h2 18P To a sol ution of
the co y(% 131 ﬁ? benzoyl
i sot hi oé@a%gﬁ’el 9 Feb 31 for 20 minutes, and
t he sol V&, Rwak R&vaFsr &tPeddzlﬁﬂeFA@e%ée% 3 the resi due was added

concent rategysyRRur RS- adid 1 (@) 2, Bod, Iﬁﬁel R, Blﬂlel (&z‘@é stirred at room
tenper at H@R%Qf R3- i‘%@ R4AD G Be(AasRedded1, AR Riel G4kt ure was made
?'Cgalc'ogﬁ uﬂ);fw ?(%”?&QSR%@I‘&{[PRS}[’!‘RQGZ 8t I gd gﬂgegr i o

| ayer \Aéé §h]e§2v&ﬁ$ %&42?2% %&g&%e l%\%elr’ 4 1’{‘]!% %@%5 magnesi um sgl fate.
The sol vtk Ryals RevhpBar &fda? @gs"‘]u%éé Z ?}%é resul ting residue
was di sgalyag-i R2et, RanbR4 6 GH)) (A8~ lﬁ?%l‘rzaﬁﬁﬁeﬂﬁbh@@»drat e (290 ng) was
added. AgtﬁRysﬁ Rpredgsat REOCAr (fﬁzh‘.ﬁuﬂg}z\m}l&fl Rasl,8dded, the m xture was
ext ract? é Rbtyhg,aigéai @5)a(1¢g2tm;alqgg@n1{g 1, ryergwas dried over

anhydr ogi r‘rﬁ r}téﬁg%gu g! \Qaﬁgqvggq@th under reduced
pressur % ue 5 u mat ography to afford
the conbditnBy(138¢ 4833044 5\%54) @ elgy E:Jb% g ﬁ?%@ s d 3= 12 k),
1.99 (BHMdRle 3212 83%§%4 ifecey @Qﬁﬁybul)m@@ 2By 1. 8 47 1.5 ),

7.15 (1lidy'2dly- JRZ-AR3%, RR- DGR (A'8. Ryt 1(RH2, Rigd, Ra- LGa)g 4.1, 2.9 Hz), 8.38
(1H, ddéénb R§q Bo-2RY-HRk-1, 88201 D Bt-efR2-2, R3-2]R4@,6a),ut i on of the compound

(38) (5 %ng ﬁgazcﬁg gci 265(4@)Rya@qggx@t}@g2@4@ @13) was added iron (415

f xture was nade
aI kaI in \%31‘11 f"ag% LR ;‘E%Z rbl es were removed by

filtrat (88, R.‘addea’ﬁe f3r3 Rr‘la}e & gﬁyr é&%& acet ate. After the
or gani ¢ (Aayey- VRS- RB e Rave £ 3anidy b0 s, Biig e iduli dhe fi te, the solvent was
evapor am@ WQE}RQJ‘ZSHg@RszI essuie2 Ry - aff bedka ISeR@dn@d)hnd (39) (407 ng).

1-1-1-N §> ik Qié‘d)@'&zk =1 Rebohz)-3, 14 96GEBH, d, J = 1.5 Hz),
3.51 (2 bi%l( Hddd J = 8.5, 3.6,

R "%13 4 ‘éeé
2.9 Hz) J=11.4, 8.5 H
[ 0099] ﬁéﬁéﬁ%ﬁc%zﬁx%%ﬁl 3441 \f%’t(l‘/f‘e%i)_@g% ét ¢conpound (53) .
[ Cheni caA'2fRy-miR2r 2383 4, Ber 156wt HASE . SyPhiiE - B ikt t%ﬁ) H2N  BnO, N O (46)

N nth step K#49)R2-S, RbiRzRTvieGH HASE é%;yl 1,R2-2,R3-4,R4-2,G1),
(A'2,Ry-1,R2-2,R3-4,R4-2,G2), (A'2,Ry-1,R2-2,R3-4,R4- 2,G3),
(A'2,Ry-1,R2-2,R3-4,R4-2,G4), (A'2 Ry-1,R2-2,R3-4,R4-2,G5),
(A'2,Ry-2,R2-1,R3-1,R4-1,G1), (A'2,Ry-2,R2-1,R3-1,R4-1,G2),
(A'2 Ry-2,R2-1,R3-1,R4-1,G3), (A'2,Ry-2,R2-1,R3-1,R4-1,G4),
(A'2, Ry-2,R2-1,R3-1,R4-1,G5), (A'2,Ry-2,R2-1,R3-1,R4-2,G1),
(A2, Ry-2,R2-1,R3-1,R4-2,G2), (A'2,Ry-2,R2-1,R3-1,R4-2,G3),
(A'2,Ry-2,R2-1,R3-1,R4-2,G4), (A'2,Ry-2,R2-1,R3-1,R4-2,G5),
(A'2,Ry-2,R2-1,R8-2,R4-1,G1), (A’2,Ry-2,R2-1,R3-2,R4-1,G2),
(A'2,Ry-2,R2-1,R3-2,R4-1,G3), (A'2,Ry-2,R2-1,R3-2,R4-1,G4),
(A'2 Ry-2,R2-1,R3-2,R4-1,G5), (A'2,Ry-2,R2-1,R3-2,R4-2,G1),
(A'2,Ry-2,R2-1,R3-2,R4-2,G2), (A'2,Ry-2,R2-1,R3-2,R4-2,G3),
(A'2, Ry-2,R2-1,R3-2,R4-2,G4), (A'2,Ry-2,R2-1,R3-2,R4-2,G5),
(A'2 Ry-2,R2-1,R8-3,R4-1,G1), (A'2,Ry-2,R2-1,R3-3,R4-1,G2),
(A'2,Ry-2,R2-1,R3-3,R4-1,G3), (A'2,Ry-2,R2-1,R3-3,R4-1,G4),
(A'2,Ry-2,R2-1,R3-3,R4-1,G5), (A'2,Ry-2,R2-1,R3-3,R4-2,G1),
(A'2 Ry-2,R2-1,R3-3,R4-2,G2), (A'2,Ry-2,R2-1,R3-3,R4-2,G3),
(A'2 Ry-2,R2-1,R3-3,R4-2,G4), (A'2,Ry-2,R2-1,R3-3,R4-2,G5),
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TFAHNN 1CF3 -",,,5,--# (52) Eighth stepH Ph NH BnO N,"w yOH CF3 (48) NHBz
El eventh step TFAHN OH CF3 CF3 (51) [0100] First step To cool ed
concentrated sulfuric acid (61 m) in an ice bath was added dropwi se nitric
acid (20 m) to prepare a reagent. At -38C _t h npound (40) (50 g) was
added d¢opyityse, Ronckad Bt daG el (AR RE a8l F&@S?éﬁ ,(S%%ol | owed by
di ssol UGA'Q!Ry'igiﬂ-hi,ES-&QR&HH,@&),W,B&CHBB»%F-M' gettifedpr evi ousl y prepared
reagent @ 325%9\3@33-14,j@@qrgaﬂ:hﬁrxﬂpaﬂﬂmm,ﬂmummalGI)errper ature was
mai nt ai Qgéazyrg%%é —%ﬂf{i%@&‘z) Rhtehost R-ekd-arR42hosk, the reaction
sol uti on* 'TO r}ig V\@lér, 'Q’R?Qi %{Q’:ﬁk)ﬁéﬁﬁllgi,gq} or 40 m nutes under
ice-COOQAﬁ&Y'Q@z'tl 3 e é ex ra% eg’ Hﬁfglle(% yl ether. The organic
| ayer was2yitss BRR W RHr Wt dr G LA B8 e ‘}ggd soyi um sul fate, and the
sol vent (yaRevappra ed, Rirde® 3, d4ik Bo- RS dre L. Btid. G ¥si due was purified by
silica geb obyta ocs-qnei-agh aphin e, Byad, Rerg Rthe, Rofpblnd (41) (72.3 g).
T NR g”g?ﬁy‘*é, - t@%-gé@w,@zﬂ?%ﬁ,aﬁ%k&)g,&za?ﬁa—%@ﬁ by &oL (11,
[Pl G odnshiod ipba by g ot

J

o

= 8
6.8 Hz 322 . : 1 Z 8.1 Hz), 7.56
(1.511,(A’,Q,EQY‘%,(H%.ZSQW)R*%%&% Agt By e %tﬁ'\%i(q]%) (10 g) was dissol ved
in met hanp|Ry-20Re-@B3-2 Ror, ¢35 (§)2.Ras2 Bdaedid At ddftlent rat ed hydrochl ori ¢
acid (Z@emﬁy-mﬁgz-agd@d,lﬂiﬁmb)séALmRErZ,B(QeZé@OEi%%%)Ber stirred for 5
hours, e f.e5Uldongsineelolbbes AneRe- 2, Brmedth-byR4-2IG3)at i on through Celite,
and to g;h (fg??n 41 &gg_fzfﬁi_rz%@ was, addeeoas kI 4:-25088 um hydroxi de aqueous
solutio § & er{ceé:cooling A% el t _grﬁéfg e was filtered through
Celite, (AR RIRE &t 4“&)(@%&&&%% E ez’% 2 e_i’gﬁﬁ.’ The organic |ayer
was wastied, Ry-2/R 208, Ritjdddtrd . @3iArd- BRI oridd 613'3% dri ed over anhydrous
sodi um @yhﬁg{-g;Rmamﬂ-B&%ﬂlGéht(A\’/?aﬁye%AB@o2»§*’t3éﬁlyf’bﬁﬁaé%l)r educed pressure. The

resi due w4 baek-Byr 2l G 2B (9ed, Real, mien2 &% st BgFdAphy to afford the
compound [ @%@%@5 PR {802 R a2 3 = 7.0 o).
7.32-7. 28 G 00 349§ I dah Ry® k22, R34, R4-1,62),

(A'2, Ry-2,R2-2,R3-4,R4-1,G3), (A'2, Ry-2,R2-2,R3-4,R4-1,G4),
(A'2 Ry-2,R2-2,R3-4,R4-1,G5), (A'2, Ry-2,R2-2,R3-4,R4-2,G 1),
(A'2,Ry-2,R2-2,R3-4,R4-2,G2), (A'2 Ry-2,R2-2,R8-4,R4-2,33),
(A'2,Ry-2,R2-2,R3-4,R4-2,G4), (A'2, Ry-2,R2-2,R3-4,R4-2,G5),
(A’3,Ry-1,R2-1,R3-1,R4-1,G1), (A'3,Ry-1,R2-1,R8-1,R4-1,G2),
(A'3,Ry-1,R2-1,R3-1,R4-1,33), (A'3,Ry-1,R2-1,R3-1,R4-1,G4),
(A'3,Ry-1,R2-1,R3-1,R4-1,G5), (A'3,Ry-1,R2-1,R3-1,R4-2,G1),
(A'3,Ry-1,R2-1,R3-1,R4-2,G2), (A'3,Ry-1,R2-1,R3-1,R4-2,G3),
(A'3,Ry-1,R2-1,R3-1,R4-2,G4), (A'3,Ry-1,R2-1,R3-1,R4-2,G5),
(A'3,Ry-1,R2-1,R3-2,R4-1,G1), (A'3,Ry-1,R2-1,R3-2,R4-1,G2),
(A'3,Ry-1,R2-1,R3-2,R4-1,G3), (A'3,Ry-1,R2-1,R3-2,R4-1,G4),
(A'3 Ry-1,R2-1,R3-2,R4-1,G5), (A'3.Ry-1,R2-1,R3-2,R4-2,G 1),
(A'3, Ry-1,R2-1,R3-2,R4-2,G2), (A'3,Ry-1,R2-1,R3-2,R4-2,G3),
(A'3.Ry-1,R2-1,R3-2,R4-2,G4), (A'3,Ry-1,R2-1,R3-2,R4-2,G5),
(A'3,Ry-1,R2-1,R3-3,R4-1,G1), (A'3,Ry-1,R2-1,R3-3,R4-1,G2},
(A'3,Ry-1,R2-1,R3-3,R4-1,G3), (A'38,Ry-1,R2-1,R3-3,R4-1,G4),
(A'3,Ry-1,R2-1,R3-3,R4-1,G5), (A'3,Ry-1,R2-1,R3-3,R4-2,G1),
(A'3, Ry-1,R2-1,R3-3,R4-2,G2), (A'3.Ry-1,R2-1,R3-3,R4-2,G3),
(A'3,Ry-1,R2-1,R3-3,R4-2,G4), (A'8,Ry-1,R2-1,R3-3,R4-2,G5),
(A'S,Ry-1,R2-1,R3-4,R4-1,G1), (A'3,Ry-1,R2-1,R3-4,R4-1,G2),
(A'3,Ry-1,R2-1,R3-4,R4-1,G3), (A'3,Ry-1,R2-1,R3-4,R4-1,G4),
(A'3,Ry-1,R2-1,R3-4,R4-1,G5), (A'3,Ry-1,R2-1,R3-4,R4-2,G1),
(A'3 Ry-1,R2-1,R3-4,R4-2,G2), (A'3,Ry-1,R2-1,R3-4,R4-2,G3),
(A'3,Ry-1,R2-1,R3-4,R4-2,G4), (A'3,Ry-1,R2-1,R3-4,R4-2,G5),
(A'3,Ry-1,R2-2,R3-1,R4-1,G1), (A'38,Ry-1,R2-2,R3-1,R4-1,G2),
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Hz), 3.93 (2H, br s). [0101] Third step The conpound (42) (37.2 g) was
di ssolved in ethyl acetate (200 ml), acetic anhydride (19.5 m ) was added,
the mxture was stirred at roomtenperature for 2 hours, and the sol vent

was eva or at ed nde e ot i dggywas added isopropyl
et her, {AS R8sl ?|2n§3510ﬁ‘9‘l Lﬂéy E%é)byﬁ]?ll g éﬁ and washed with
[ soprop)({A %RharREE. BBfloRd" %ﬁ*@ Z3R¢ 1R In addition, to the

resul ting'F Ryt AL, R&fleRad&j@d)V\fa& érRﬁathié‘tEHW hﬁét%@@ and the mxture was
extract eg 3\/\1{%1 RQ*B{quCR@az €4) T@BBﬂ;gaJRmleayarRm@sG%shed with an aqueous

SOdI um % ] ]3}21% ki (}ll@d@pgq{ -anpydrppe sodigm,sul fate, and the
P

ol vent vvas % i due was purified by
SI lica GABRYI {eF h@‘ a sz fw%bg%?d (43) (10.5 g).
' 11- NVRUA 1% Ry ds B2 R %%r]aﬁé 31? ? i110 33 (1H, s), 10.01
(0. 711, (&8, R8.14R2(21R2-2.B}"2 3297( Ry 4RI 2RY 26R42)G3% 78 (0. 7H, s),
7.73-17. 7}23 ziyﬁldazmmm R9-A GH), (ua 3,Rr18%2)2]—ﬂt321?4*52(}6l 4H, s), 7.32-7.27
(1.4H, ﬁ%“iag%)m% @4) (CA :;J.IRy s)R2-E@E-BIRst1ep2The conpound (43) (2.0
oyl %?h ﬁ SRl oL REncoR U0 gl ) ammespcoy) othanol (L2 o) and
ridin en an e mxture was
Egat ed &34 é]it%zt ﬁgs]e@?’g ﬁ%% %e%?g(éi ) rk apparatus to
dehydr at&'3, R’j’Té MR8 has @? at ure for 10 hours,
cool ed t(o3remRerpRs-atkee,Gdh (@q&éousf%?oaﬁﬂnﬁﬂyﬂﬁa@@ car bonat e sol ution
was addegg 1%“@ IQ.‘JZl@ Mi4{RLEG @A (8X3Facl @P-piRh4Rhy|Gacet ate. The organic

|ayer wgf 3 mmegwmwl umebliriderabution, dried over
an ro | ed unaer readuce
pr easur B3 %ﬂ; A1 1308 1% 01 VR0 400 HER )

i1 ' col um
chr omat @y dphy R%?«a&?f ér%4t2h% >ec§ §1¥d E% é%%% (?ﬁ NVR ( DVBO- (16) 6:
10. 07 (043, By 1, R2-8RI-1R4-8)G4)7. (?533 BrH. 4 $4821%3), 7.38-7.27 (7TH, M,

4. 68- 4. @;3@51421{9,1;&148521%4 1H3 1Y, (AJ3 Ry 72, R?Ht)R,S 570B1(AHN, d, J = 8.8 Hz), 3.59
%1;—! t, %ﬂ %ﬂ)}tg 2. }@41? g%)lt(ﬁss) Ry @R@%ﬂ-é‘é@ igl%mr%@/ 'II_';) tegr avi n%/l tin (10
was i . under nitrogen

( %%ggifgﬁh Héjﬁé’ﬁ“ 31562 91)
st ream t t t he supernatant was
decant eézp%fRfY 24l dixd ‘g ) rag‘l—‘{li C}Tff%g(aéf)her hand, IOt he conpound
(44) ( 3403 G- 0dR2- Uik 61 R4S, (Ff‘h) A, 3? #12 devi ousl y prepar ed
vi nyl | igahs Wp-s@ it jRm2 (R 11G W, )(Avi?aBya‘dBédl &30%)\1&45@ ),-78C. After stirred
for 1. Ahﬁ"i‘{r Sg, HPe HY-BiRY-e, (els (Adgag-4, B2t hRsre@&4coded saturated anmmoni um

chl ori F‘ % ?*5@4}1 @hnd (84 raot ad- Wiihp elshylc gcet ate. The organic
4 45 §% 5

| ayer

tion, dried over
hyd ol 2300 Bsﬁg:éjﬁbcm{%ré%‘wﬁt d under reduced
Spegeré3ﬁye2ﬁ@sﬂ@§e (w% fﬁ@dﬁ VE ]n 1eco:JlrJ]mir recuee

chr omat(ags, &yhy, R201, &3 driat- ﬁ%l)eéﬁﬁoﬁﬁ@ R2s), R(313 R‘lg} H NMR (CDC13) 3: 7.88
(111, 3 Ry8HROILR3-8)R4-7,8D; TABIR{ RIR2- nR3- T R24L, A9 (711, m), 5.74 (111,
dd 3 Rér(s b. iLR'ézé R45128)( 23 Heho B25 - FR44 G Hz) , 3.97-3.95 (111,

3 y(1H, ), 2.86-2.84
(111 §Y1%R§ FBW%);%% 2 (‘&Eég}g 2L RS: %4?2% (1.1 g) was dissol ved
in et haddt Ry12 K313 %u IL) was added, the
m xt ur dAVREBYsT, Rﬂrb@%@ RgotG By (—% h%ﬁrzsR droxide (8.7 m: 4

nmol / L) (wesRadyad: 1, Rises Ridxt @B, Wa'S, Exﬁrﬁ%tlef}%é BH | acetate, the organic
layer was; pashed. vatgm ®RN- AQHHOUS 3sREH2URR GhRBr4, He- S 61ttt i on, dried over

anhydr? Odi B Pﬁl f@hq 2@@ e §%vggtl was; pManonat ed under reduced

pressu gdﬁtijg?ls g%lg A/ §’% ﬁg@ 42:@ ym chromat ography to

fford (%I?e & ?u@ggip ¥ep. Th d (46) (728
ﬁg) O\r/vaéA(ﬁ BS(rﬁ Gek.Ra ]drRéh (32 ésl §gLsoSr ggg})gtjﬂyl <(31m %e(

(0. 42 k)3, Anck, BerziB- LRKoL. 601 eBeRY6: 13’,3)‘@ e ﬂér 4d4ded under ice-cooling
under @ R{QURD- SREEBRM - Afer (Aét%;Ry échdrREL 1hd4r2,Ga),sat ur at ed amoni um
chloride §-SREUT Rary was, edderl-urRlen R8e;Red@, G, and the mxture was

AHUSOH
extrac § gﬂb‘?%%t C fﬁgt@b gf,bg T gq@g 1o} ﬂ{@y{eiqgga@wvashed w th an aqueous

nd 1 ﬁ@@&w@@%@%& crihet Ry AES AT m L ous, SO um oul 2

ssure. Th d
puri fi &4'3bfy < ReEaRgadd. Rédol (n @n?éﬁh?%@ 3p§§ 2&% éf'#%} d thg (r:grsrlpoﬂﬁdm?ésl?)
(839 ).
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111-NVR (DVMBO-d6) 3: 9.79 (111, s), 7.79 (1H s), 7.48-7.14 (1311, m, 5.80
(1H, dd, J = 18.1, 11.2 Hz), 5.42-5.38 (211, dd, J = 18.1, 11.2 Hz), 5.15
(2H, s) 5.08 (111, s), 3.89-3.87 (111, m, 3.35-3. 25 (2E1, n), 3.03-3.00

(111, 103 ht.h_st was di ssolved in THF
(48 m) ! Aéi[g% %% S ﬁ?}lle&ég’l g%?gg%ﬁde{i § 2 mol /L) was added
under i é8%cBpIZ R kAt R4 H2 Yture was stirred at

t he saméAteRperREx B3fHR430DGH) nidt' Ry T AiBd- @r%‘hﬁa@%&r med to room

t enper atHrgeRy@nggqthr39H4pr130(mImztm‘%tz BIR3-BeR4- 1t &&),m xture was warned to
40C, St' és@oﬂasl G%'i‘d(A SRCcoOH B, RB“«EH% veler (4.8 nl) was added

to the olution (25.5 mM: 4
nol /L) eg %2%% % g ef; %) f? § = §re added. After
sti rred(fét8 Rb@nﬁ@é"n% r3aB e 3 2h s extracted with ethyl
acet at e (ABhigy-GrRzndi 8313512, (ids Gﬁa dz\ﬁ% B Pe?n3a1%|‘é| »sodi um chl ori de

sol ut i oga'sdR$-edRDeR 3-aANRYdr, Gas, QOHRy2.RE-2Ate 4, Rnrd, (t}ﬁle sol vent was

evapor ah@gg}gfi@eﬂgz rgegglqeg4gr €83 unes Rihe Reesinhie mag @y i fied by silica gel

?%LEETd o ept tﬁ‘“’lé?d‘“f?{%’wmw“(@”? 31 'm. 516 (2n

1
s), @%562}1%?3 4@)?5%” %i%‘z %%? 39((111 M. 3.37-3.18
(411 njA 3%9@,122 SR} 3%1114 2 4), X208 Ry %%iz( B8 }R43,49.2 10" (111, ). Ninth
st ep Thérempare 1(RS8)L, K50, @), (Wa%l?drb&?l V&3 LR 4mdtGEnol (0.5 nl), 20%
Pd(MZ(A%%m Ré@%mt}xma@sadekeﬁmyanmt h®aiamegswas stirred for 8 hours

d t t il t bt d by Celit
:‘Jlnl ;a; a?LA o@%{b § IE§%”R4 -Ehé ﬁq V@R‘%rtﬁggc?%?;e!i g{%@ @%)0(4;;!) nt(a33 ?/rg) ll'eﬁt )
tep Th m),
frl PI uo%éd@t llc,R?aﬂl rllg‘é %9 iié%ﬂR ]a eh &% ce-cool i ng, the

m xt ur e(AaRst ik2-eRuR, Redntii bripét. E»Bfu]r B2t bRIZ RN %, and an aqueous
sodi um fydrRgerR SRR £ 15@BYt(KoNRy-1,R2-1,R3-2,R4-1,G4),
(A'4,Ry-1,R2-1,R3-2,R4-1,G5), (A'4,Ry-1,R2-1,R3-2,R4-2,G1),
(A'4,Ry-1,R2-1,R3-2,R4-2,G2), (A'4,Ry-1,R2-1,R3-2,R4-2,G3),
(A'4, Ry-1,R2-1,R8-2,R4-2,G4), (A'4,Ry-1,R2-1,R3-2,R4-2,G5),
(A'4,Ry-1,R2-1,R3-3,R4-1,G1), (A'4,Ry-1,R2-1,R3-3,R4-1,G2),
(A'4,Ry-1,R2-1,R3-3,R4-1,G3), (A'4,Ry-1,R2-1,R3-3,R4-1,G4),
(A'4,Ry-1,R2-1,R3-3,R4-1,G5), (A'4,Ry-1,R2-1,R3-3,R4-2,G1),
(A'4,Ry-1,R2-1,R3-8,R4-2,G2), (A'4,Ry-1,R2-1,R3-3,R4-2,G3),
(A'4,Ry-1,R2-1,R3-3,R4-2,G4), (A'4,Ry-1,R2-1,R3-3,R4-2,G5),
(A'4,Ry-1,R2-1,R3-4,R4-1,G1), (A'4,Ry-1,R2-1,R3-4,R4-1,G2),
(A'4,Ry-1,R2-1,R3-4,R4-1,G3), (A'4,Ry-1,R2-1,R3-4,R4-1,G4),
(A'4,Ry-1,R2-1,R3-4,R4-1,G5), (A'4,Ry-1,R2-1,R8-4,R4-2,G 1),
(A'4,Ry-1,R2-1,R3-4,R4-2,G2), (A'4,Ry-1,R2-1,R3-4,R4-2,G3),
(A'4,Ry-1,R2-1,R3-4,R4-2,G4), (A'4,Ry-1,R2-1,R3-4,R4-2,G5),
(A4 Ry-1,R2-2,R3-1,R4-1,G1), (A'4,Ry-1,R2-2,R3-1,R4-1,G2),
(A'4,Ry-1,R2-2,R3-1,R4-1,G3), (A'4,Ry-1,R2-2,R3-1,R4-1,G4),
(A'4,Ry-1,R2-2,R3-1,R4-1,G5), (A'4,Ry-1,R2-2,R3-1,R4-2,G1),
(A'4,Ry-1,R2-2,R3-1,R4-2,G2), (A'4,Ry-1,R2-2,R3-1,R4-2,G3),
(A'4,Ry-1,R2-2,R3-1,R4-2,G4), (A'4,Ry-1,R2-2,R3-1,R4-2,G5),
(A'4 Ry-1,R2-2,R3-2,R4-1,G1), (A'4,Ry-1,R2-2,R3-2,R4-1,G2),
(A'4,Ry-1,R2-2,R3-2,R4-1,G3), (A'4,Ry-1,R2-2,R3-2,R4-1,G4),
(A'4,Ry-1,R2-2,R3-2,R4-1,G5), (A'4,Ry-1,R2-2,R3-2,R4-2,G1),
(A4, Ry-1,R2-2,R3-2,R4-2,G2), (A'4,Ry-1,R2-2,R3-2,R4-2,G3),
(A'4,Ry-1,R2-2,R3-2,R4-2,G4), (A'4,Ry-1,R2-2,R3-2,R4-2,G5),
(A'4 Ry-1,R2-2,R3-3,R4-1,G1), (A'4,Ry-1,R2-2,R3-3,R4-1,G2),
(A'4,Ry-1,R2-2, R3-3,R4-1,G3), (A'4,Ry-1,R2-2,R3-3,R4-1,G4),
(A'4,Ry-1,R2-2,R3-3,R4-1,G5), (A'4,Ry-1,R2-2,R3-3,R4-2,G 1),
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was added. Further, the m xture was extracted with ethyl acetate, the
organi c | ayer was washed with an aqueous sodi um chl ori de solution, dried
over anhydrous sodiumsulfate, and the solvent was evaporated under reduced
pressure. The residue was purified by silica gel colu chromat ography to
af ford t(mewbnpmal%asa)wwz&%)%%m\&ﬂ “h813)R452. (853 (lH s), 7.76
(111, s)¢A’ 1@81({%’:212,,]?{31312142(84)1(%)33771 RB3-BR813,R4-255, 8.0 Hz), 7.40 (111,

d, J = 78 %)m%@ka%&&@ldﬂ) (W4, R3-14R2D, BY-{ Rul1 Gm), 2.22 (211, t, J
=5.2 Hz).. & RQ WQ@R@@M% ) was dissolved in

pt
woctone oty ad! ?%ﬁ@%i%@égﬁﬁﬁﬁ gﬁ v aided uncr

"was warned to room
4?@%

t enper at(y & Ryst, Brzr%émrérR‘iZzEG@?o ¢ Brd-Faid Rér »at 40C for 4 hours.
The sol Wen4, Ryas RevaRs- affed 2uthtle (A Melrdeld 2 1 BSstifd, 2, &% the residue was
purifie AbyR L4 R@ai ml 1,004 y@z)cMumﬁagRamRStnRafIM t he conpound (51)
(80 m.J) ? i(ﬁalgAﬁoRﬁ blip-1ska-LR460 4311, s), 11.30 (111,
b (A47 X5 33

A 126814 6610111, m, 7.56-7.54
(211, m)m Rys Ro-1 Rglli%a; Do) éi ?%32 | R3-1R4-2G3),

(A'4,Ry-2,R2-1,R3-1,R4-2,G4}, (A'4,Ry-2,R2-1,R3-1,R4-2,G5),
(A'd,Ry-2,R2-1,R3-2,R4-1,G1), (A'4,Ry-2,R2-1,R3-2,R4-1,G2),
(A'4,Ry-2,R2-1,R3-2,R4-1,G3), (A'4,Ry-2,R2-1,R3-2,R4-1,G4),
(A'4 Ry-2 R2-1,R3-2,R4-1,G5), (A'4,Ry-2,R2-1,R3-2,R4-2,G1),
(A'4,Ry-2,R2-1,R3-2,R4-2,G2), (A'4,Ry-2,R2-1,R3-2,R4-2,G3),
(A'4,Ry-2,R2-1,R3-2,R4-2,G4), (A'4,Ry-2,R2-1,R3-2,R4-2,G5),
(A'4 Ry-2,R2-1,R8-3,R4-1,G1), (A’'4,Ry-2,R2-1,R3-3,R4-1,G2),
(A4 Ry-2,R2-1,R3-3,R4-1,G3), (A'4,Ry-2,R2-1,R3-3,R4-1,G4),
(A'4,Ry-2,R2-1,R3-3,R4-1,G5), (A'4,Ry-2,R2-1,R3-3,R4-2,G1),
(A'4,Ry-2 R2-1,R3-3,R4-2,G2), (A'4,Ry-2,R2-1,R3-3,R4-2,G3),
(A'4,Ry-2,R2-1 R3-3,R4-2,G4), (A'4,Ry-2,R2-1,R3-3,R4-2,G5),
(A'4,Ry-2,R2-1,R3-4,R4-1,G1), (A'4,Ry-2,R2-1,R3-4,R4-1,G2),
(A'4 Ry-2,R2-1,R3-4,R4-1,G3), (A'4,Ry-2,R2-1,R3-4,R4-1,G4),
(A'4,Ry-2,R2-1,R3-4,R4-1,G5), (A'4, Ry-2,R2-1,R3-4,R4-2,G 1),
(A'4,Ry-2,R2-1,R3-4,R4-2,G2), (A'4,Ry-2,R2-1,R3-4,R4-2,G3),
(A'4,Ry-2,R2-1,R3-4,R4-2,G4), (A'4,Ry-2,R2-1,R3-4,R4-2,G5),
(A'4,Ry-2,R2-2,R3-1,R4-1,G1), (A'4,Ry-2,R2-2,R3-1,R4-1,G2),
(A'4 Ry-2,R2-2,R3-1,R4-1,G3), (A'4 Ry-2,R2-2,R3-1,R4-1,G4),
(A'4,Ry-2,R2-2,R3-1,R4-1,G5), (A'4,Ry-2,R2-2,R3-1,R4-2,G 1),
(A'4,Ry-2,R2-2,R3-1,R4-2,G2), (A'4,Ry-2,R2-2,R3-1,R4-2,G3},
(A'4 Ry-2,R2-2,R3-1,R4-2,G4), (A'4,Ry-2,R2-2,R3-1,R4-2,Gb),
(A'4 Ry-2,R2-2 R3-2,R4-1,G1), (A'4,Ry-2,R2-2,R3-2,R4-1,G2),
(A'4 Ry-2,R2-2,R3-2, R4-1,G3), (A'4,Ry-2,R2-2,R3-2,R4-1,G4),
(A'4,Ry-2,R2-2,R3-2,R4-1,G5), (A'4,Ry-2,R2-2,R3-2,R4-2,G1),
(A'4,Ry-2,R2-2,R3-2,R4-2,G2), (A'4,Ry-2,R2-2,R3-2,R4-2,G3),
(A'4,Ry-2,R2-2,R3-2,R4-2,G4), (A'4,Ry-2,R2-2, R3-2 R4-2,G5),
(A'4,Ry-2,R2-2,R3-3,R4-1,G1), (A'4,Ry-2,R2-2,R3-3,R4-1,G2),
(A'4,Ry-2,R2-2,R3-3,R4-1,G3), (A'4,Ry-2,R2-2,R3-3,R4-1,G4),
(A'4,Ry-2,R2-2,R3-3,R4-1,G5), (A'4,Ry-2,R2-2,R3-3,R4-2,G1),
(A'4,Ry-2,R2-2,R3-3,R4-2,G2), (A'4,Ry-2,R2-2 R3-3,R4-2,G3),
(A'4 Ry-2,R2-2,R3-3,R4-2,G4), (A'4,Ry-2,R2-2,R3-3,R4-2,G5),
(A'4,Ry-2,R2-2,R3-4,R4-1,G1), (A'4,Ry-2,R2-2,R3-4,R4-1,G2),
(A'4,Ry-2,R2-2,R3-4,R4-1,G3), (A'4,Ry-2,R2-2,R3-4,R4-1,G4),
(A'4,Ry-2,R2-2, R3-4,R4-1,G5), (A'4,Ry-2,R2-2,R3-4,R4-2,G1),
(A'4,Ry-2,R2-2 R3-4,R4-2,G2), (A'4,Ry-2,R2-2,R3-4,R4-2,G3),
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(111, M, 4.81-4.79 (111, m, 3.73-3.62 (211, m, 3.48-3.45 (111, m,
2.67-2.65 (111, m. Twel fth step The conpound (51) (80 nm)
was di ssolved in dichloronmethane (2 m), and

1-chl oro-2-tri et hyl propenyl am ne (0. ) ad under a nitrogen
stream %f%ﬁr%ﬂ@'%ﬁgt‘hﬁé' )s{}’r ?rpé’dgﬁz'?o%%%ﬂ%egggure for 1 hour, an
aqueous sodi um hydrogen carbonate sol uti on was added, and the m xture was
extract ggomt h ethyl acetate. The organic | ayer was washed with water and
an aquecstchqthmachk@)r;i de solution, dried over anhydrous sodi um sul fate,

and the éﬁ ventl Jas gvag rated under reduced pressure. The residue was
puri fi edCBEisaLifeEY “Phin | ayer chromatography to afford the conpound

(52) (58 ng)rzz111-NAIR (DVMSO-d6) 6: 11.42 (111, s), 11.23 (111, s), 8.01
(211, d, \gaz:\gs.@ th%Rlza »84-7.81 (211, m, 7.70-7.46 (511, m, 3.10-2.99
(1H m, 2. 9N7 By T, m), 2.65-2.59 (111, m), 2.12-2.05 (1H m).
Thirteenth ¢p N The conpound (52) (57 ng) was dissolved in ethanol (1
m ), and arZ nol{L sodi umhydroxi de aqueous solution (0.6 mM) was added.
After war d=®tirred at 70C for 7.5 hours, the m xture was cooled to
roomte e, and extracted with ethyl acetate. The sol vent was
evapor at ed tmde (%ﬁduced pressure to afford the conpound (53) (7.7 ng).
1H NWR (DMBO-d6) "6 7.01 OH, t, J =7.8 Hz), 6.67 (Ill, s), 6.59 (IH, d, J
= 7.6 Hg)herBio Rzt bl Rdb ake=edcl8 ibd)perGlaBly Hddreyen,5holbgealbr e)tioraldo
(111, d, J. Fek04Gob8) u113159- 2. 49 (211, m, 1.74 (111, t, J = 13.4 Hz).

1) the compound, wherein ring A’ is phenyl or a nitrogen-containing aromatic

heterocyelic group (hereinafter, referred to as compound in which ring Ais A1),

the compound, wherein ring A’ is phenyl, pyridyl, indolyl, benzoisoxazolyl,

benzopyrazolyl, benzofuryl, benzothienyl, benzodioxolyl, or
dihydrobenzodioxolanyl (hereinafter, referred to as compound in which ring A’ is
A2),

the compound, wherein ring A’ 1s phenyl (hereinafter, referred to as compound in
which ring A’ is A’3), ‘
the compound, wherein ring A’ is pyridyl (hereinafter, referred to as compound in
which ring A" is A'4),

[0076] |
9) the compound, wherein R! is optionally substituted lower alkyl {hereinafter,

referred to as compound in which Rt is R1-1),

the compound, wherein which R! is methyl (hereinafter, referred to as compound
in which R! is R1-2),

3) the compound, wherein R? and R® are each independently hydrogen, lower
alkyl or acyl (hereinafter, referred to as compound in which R?2 and R%® are R2-1),
the compound, wherein R22 and R?® are both hydrogen (hereinafter, referred to as

compound in which R?2 and R?" are R2-2),
4) the compound, wherein R% and R3? are each independently hydrogen, halogen,

hydroxy, lower alkyl or amino (hereinafter, referred to as compound in which R

and R3¢ are R3-1),
the compound, wherein R3¢ and R3 are the same substituent selected from halogen

and lower alkyl (hereinafter, referred to as compound in which R3¢ and R% are

R3-2),
the compound, wherein R3¢ and R3¢ are all hydrogen (hereinafter, referred fo as

compound in which R and R34 are R3-3),

[0077]
5) the compound, wherein n is 0 to 2, and each R*is independently halogen, lower

alkoxy, lower alkylamino, lower alkylthio, oxo, or lower alkylenedioxy (hereinafter,

referred to as compound in which R¥is R4-1),



[ 0105] Reference Exanple 5 Synthesis of internediate conpound (58)

[Chemcal formula 31] O 1' friNz First step [0106] First step To a

solution of 0.5 nol/L potassi um hexanet hyl di silazide in toluene (7.3 nm)

was added tetrahydrofuran (30 nil), and aﬁeto h pneé&?mg sl ov\fjgl added

dr opwi sehwhidrepstid.r whgrain 78 0 AF% & 3Pfr PR o™ 17 BFRgetdy, halgeen

sol ut i oh&feihifte s arpotiad t¢ 54)cotFOG e WhideRf ahRdrdturan (3 m) was added

dropwi sgy Afd elnidteinl X HERINAS Ski tHeeditatve- GBC fio), (vhobw, (aiidatar axied

anmoni u chl.or%' dIe CONS, §glcgmpgqgn\5@§l wddedd @ngit he m xture was warnmed to

roomte %rreé?%rt%.’ r%ﬁ% m Xt ure. Wgs Led st heefhylsy a i) (i

or gani c%%%tfé’pwddr‘?’}éﬁreﬂﬁgﬁé las\r,:ﬁ%/edr?%h{ég%ﬁfiég %j (191)11 1¥%%’e§?)t1'ral%ﬁét))l ve(nt \i/as

evapor atkereimafier, refiuced 'prESSTPE I E4nd Y % gl(; Wgs pﬁrréiji ed by. col ym

chr omat ohe apmpotadafhereint Gas dbepdane (365103 ), 481 féiigiox f‘b"r)ep%

M Xt ur eyi3ecends st@RodAl$ heubdtiituteé ofridyé corpouridy (88)st{t38el npyragbedi ned

i n f1rstostepnvece, addedaacdiamiil dudinaly onitscncke dsoxaneylobutivenily 1. 8

m) and P’gt A .24 Hlrar 800 LRACHLNLULGUAR, Sl IibeoAlo 000 L GpBGRALYI €

for 1.5SHBRFELCE BFRGT Iatte ‘anfl ‘wai er. vere. added, ?hg AqUeRus, LAy el was

made al REPSHERAL HUPBIEla ARSI AmTE Fté,uéarﬁidl?%émj Ktur e .wa gx?rasﬁt ed with

et hyl acephtlieridielorgainngllvapepsiastedr iddnaritny nﬁ(}d?%ﬂ%n%%n%‘%ki Hhute

sul f at epyaEdpyHienidolientrains tey aportaved tunder T suimsdepraed fran the §F94r d

t he corrp(pg,gthiQEQQf 162 8L Ak ue AHe NV (CRGALB)w & alks@dptdhally, substitisdd Wajh

3. 43 (10H e &r oz l%ugs le eﬁi%n( ik sQvstltuentlSeoBpti herbidtésd Hefedtted Jo =

11.1, 9°0° G5 yHor? GPhys, €§ adD . 7-85-7.90 (2H m), 8 11 (1H ddd, J =

9.0, 4.08 comopRs NGREHIL Yy g = 7 2 2.8 be) pLOLOTL Third sten.Jo a

sol uti ophotomneurdnpbereit( Sep (CesaPeg) (h: 408t oRE § 15 SPkpa %3 a§ g

benzoyl pysdyhi apyanatly (8ibstitpted oCrazipglniowticneiiasssisitided atPBEdr 30

m nut es,, apgalihubeiMant ives:zeldpop abed lundertitetddetzptiEssolyé. optep

resi due,yas: added cORCERLEALGH SWphibniatyacidhibklithtdd ) , quihelyh xtaptéonsly

it U e VB SEF 1 ogb Bk ¢ GPEERRTS, L UBLERER) B B A

a 28% anmitialted IeeudZ AN tqro?f’t\’/\?ﬁéigy EPP??ﬁ% du‘?’?’dre}‘goﬁyc%{ng@ 10&;’2581 %’e&e

M Xt ur eswigsiteent as tletd higrpurs Agleckrdefraie thy BEOW GamfiatiPg A DAL BREL RS wi t h

vat er, anfipdeiad owerr alkyy dipoissabiygnesitimted Widk eneThremost \EapEp ugelected

evapor aged, underyeduced:rBL eSS Wdrei@ifdet hefaresd duasvwasnpurmid iredhhyh €otsurm

chromatggfaphy to afford the conmpound (57) (112 ng). 1H NWR (CDC13) 6: 1.81.

(3H d, "= 0.9 Hz), 4 80 (2H, S), 6 @46 ( drbern By Fob) alid 1 1% (i3, dd,

— e , 1 gxe , o ; . 5

é. 451(0i§d§)§§ q\gk?:s’ g?ﬁ?fgﬁbiﬁi);ﬁteﬁ bylbi'd]}} 0 1(%ti§1§a%y é]u st1t'u%éd %‘y?‘am%yﬁ), Hz)
hérein,, the substit,uent is 1 to 3 groups selected from the group consi
substituent group o and lower alkyl optionally substituted with one or more

groups selected from the substituent group o, (hereinafter, referred to as

sting of the

compound in which G is G3),

[0078]
compounds in which a combination of ring A’, Ri, R% and R, R and R¥, n and R4,

and G is as follows.

(A'1,R1-1,R2-1,R3-1,R4-1,G1), (A'1,R1-1,R2-1,R3-1,R4-1,G2},
(A'1,R1-1,R2-1,R3-1,R4-1,G3), (A'LLR1-1,R2-1,R3-1,R4-1,G4),
(A'1,R1-1,R2-1,R3-1,R4-1,G5), (A'1,R1-1,R2-1,R8-1,R4-2,G 1),
(A'1,R1-1,R2-1,R3-1,R4-2,G2), (A'1,R1-1,R2-1,R3-1,R4-2,G3),
(A'1,R1-1,R2-1,R3-1,R4-2,G4), (A'1,R1-1,R2-1,R3-1,R4-2,G5),
(A'1,R1-1,R2-1,R3-2,R4-1,G1), (A'1,R1-1,R2-1,R3-2,R4-1,G2),
(A'1,R1-1,R2-1,R3-2,R4-1,G3), (A'1,R1-1,R2-1,R3-2,R4-1,G4),
(A'1,R1-1,R2-1,R3-2,R4-1,G5), (A'1,R1-1,R2-1,R3-2,R4-2,G1),
(A'1,R1-1,R2-1,R3-2,R4-2,G2), (A'1,R1-1,R2-1,R3-2,R4-2,G3),
(A'1,R1-1,R2-1,R3-2,R4-2,G4), (A'1,R1-1,R2-1,R3-2,R4-2,G5),
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Fourth step To a solution of the conpound (57) (112 ng) in acetic acid (1
m) and water (0.1 m) was added iron (91 ng), and the m xture was stirred
at 50C for 2.5 hours. The resulting insolubles were renoved by filteration,
the filtrate was nade al kal i ne vvlth 28% aqueous amTa nia, extracted with
ethyl acetiafe;1,BAd,.RAe3,Bhghkil (Aayerl-hds? drfed Bder Ganhydr ous magnesi um
sul f at e(AThR1 sloRyelnRSV&Rz;e]s/@[ﬁ}@r@t’éd{hhdé? 1rB3h3cBd-IpFdssure to afford the
conpoungA(lgfi 1(1Q§ 17Rgg9 Ras) as¢rwde Rur-odtetl,R3{30R@8), GRef er ence Exanpl e 6

h 6 la 32 0109
Bl R f@wgg it fﬁ@ggﬂg.gggg“exzmt NG

3-net hyl- 2- but anone

(376 up(MsRéﬂoWZ;E Eacﬂeﬂ‘ld]r@‘ ?stzr il 46?? g8C After stirred at
-78C foral, hourR2e, EaimRmnG@ﬁ Wb%ﬁrﬁ%ﬁcﬁ%é 4(1586).ng) in diethyl ether
(8 m) Y&@% @Meﬂzdzrpgvm Re-1,06) A SE L RR-aIR3- 184G L. 5 hours, a saturated
anmoni u rlﬁg gelog§ nglzyjt(lep Mes reodegh- 1ang- z@g) m xture was warned to

room te ge]dnkg\/‘ije iﬁe 1 4t i%‘é Eq{é’\‘ltll?zl%t acetate, and the

é 1*1 t Th | vent
o A oo B @ SHRIE f{%iﬁﬁ@“ ourified by col um

chr ot o @phyt, B2 23R 8 & B4 t1he 38 depbfrdl F6b .4 H NVR (CDC13) 5: 1.02
(3H, d, (&1%1161931423)33}2 R6-1(3Hl), (@,11{1—16{:@2;&3234%4% s), 1.77 (3H, s),
2,5 (i t{g e 1ot 3 mBoak) | 818 (1M ddd, 3
2 43 1R 1 RF2 R&2 =
8.9, 4. i?% g&i%ﬁgg ;J’Btlhg SI_E IC§§)cond step To the

corrpounﬁf‘ st re added a 4 nol/L
hydl‘OChMﬁlllR‘l adi%md?»%ﬁaﬁé Is6BLtAohRa1L.&% 3 n@P V&‘ﬁ?anol (40 ul), and the

m xt ur e(AVRR StRz-eR&3, RodnGERipel Riut &% 3R SHR4ER.Ghiet hyl ether and water
wer e adg@g th @%@g@%mh@y@m v@as] Bade Ral- R A d- AR a2t Gi3)128% aqueous ammoni a,
Snd 'élhe 5R§>§tﬁ@%tgg) V{‘A“PRQI'PY& agetl atmey- gT@g) ;)r ganic | ayertvvgs

ried o 3 ; nt was evaporate
under rg‘% g@ﬁﬁ%ﬁ g??@f# e fRza?q{gt ﬁ)(} 209 mg). [0110] Third
step To(ﬁélsﬁ)ll QIR%M%)? Ll 1% dﬁn]d 16 § Cetone (1 m) was
added benzayil- zjlisfbﬂrﬁ&)dyl&ﬁdt@al 165, B]l)z 2831 Pare was stirred at 0C
for 30 (HpyiesRANRE-NER sl @ent(AnaR le&3ot Aed, Rm@fﬁfi%)r educed pressure. To
t he residy di'e; W85 .aqdded | ceneenty ahedrau, Rr i RsaciRl-¢1GH, M), the nixture was

stirred a I V i ght n h e .was made al kal i ne
with a %%Ra}nﬁé%# i o%geG?)? i @R@ f§§ ffmwder i ce-cool i ng. The
mi xt ur é%@le?(tﬁ?aét%gd‘? e i{}ga’mlg | ayer was washed with

wat er , (@ndRdr 2.8t - b2, R4 1 G5 (A 1, Rl 2R
(A'1,R1-2,R2-1,R3-2,R4-2,G2), (A'1,R1-2 Rz 1,R3 2 R4-2,G3),

(A'1,R1-2,R2-1,R3-2,R4-2,G4), (A'I,RI-Z,RZ-1,R3"2,R4-2,G5),
(A’'t R1-2,R2-1,R3-3,R4-1,G 1), (A'1,R1-2,R2-1,R3-3,R4-1,G2),
(A'1,R1-2,R2-1,R3-3,R4-1,G3), {A'1,R1-2,R2-1,R3-3,R4-1,G4),
(A'1,R1-2,R2-1,R3-3,R4-1,G5), (A'1,R1-2,R2-1,R3-3,R4-2,G1),
(A'1,R1-2,R2-1,R3-3,R4-2,G2), {A'1,R1-2,R2-1,R3-3,R4-2,G3),
(A'1,R1-2,R2-1,R3-3,R4-2,G4), (A'1,R1-2,R2-1,R8-8,R4-2,G5),
(A'1,R1-2,R2-2,R3-1,R4-1,G1), (A'1,R1-2,R2-2,R3-1,R4-1,G2),
(A'1,R1-2,R2-2, R3-1,R4-1,G3), (A'1,R1-2,R2-2,R3-1,R4-1,G4),
(A'1,R1-2,R2-2,R3-1,R4-1,G5), (A'1,R1-2,R2-2, R3-1,R4-2,G1),
(A'1,R1-2,R2-2,R3-1,R4-2,G2), (A'1,R1-2,R2-2,R3-1,R4-2,G3),
(A'1,R1-2,R2-2,R3-1,R4-2,G4), (A'1,R1-2,R2-2,R3-1,R4-2,G5),
(A'1,R1-2,R2-2,R3-2,R4-1,G1), (A'1,R1-2,R2-2,R3-2,R4-1,G2),
(A'1,R1-2,R2-2,R3-2,R4-1,G3), (A'1,R1-2,R2-2,R3-2,R4-1,G4),
(A'L,R1-2,R2-2,R3-2,R4-1,G5), (A'1,R1-2,R2-2,R3-2,R4-2,G1),
(A'1,R1-2,R2-2,R3-2,R4-2,G:2), (A'1,R1-2,R2-2,R3-2,R4-2,G3),
(A'1,R1-2,R2-2,R3-2,R4-2,G4), (A'1,R1-2,R2-2 R3-2,R4-2,G5),
(A'1 R1-2,R2-2,R3-3,R4-1,G1), (A'1,R1-2,R2-2,R3-3,R4-1,G2),



anhydr ous magnesi um sul fate. The sol vent was evaporated under reduced
pressure, and the residue was purified by colum chromatography to afford

t he conpound (62) (96 ng). ,11-NWMR (CDC13) 5: 1.57 (311, s), 1.68 (311, s),
1.77 (311, s), 2.70 (1H, d, J = 14.2 Hz), 2.87 (1H d, J = 14.2 Hz), 4.80
(211, S)cAﬁmmmﬁaa RT3 W4,635 (42), R172,Re-LRBL3. Rit1,345 11.0, 8.9 Hz), 8.12
(111, ddgdy %1—283;9,2I@B%R§10Ghbz)(A'£R44z(RmLRaid R42:G6),9, 3.0 Hz). Fourth

step To bizg8 0l e, ORBOUNT £42) K96 1Bk RnoAEskic acid (1 nl) and
t 0 t d at 50C
AERCAR ki L Rt

resul ti ngh'BAblol bt dsh¥dst4 én%\l/)ecf Rfl}ﬁgré\%% |,| trate was extracted
with et hid'2acet e 1, hd, Ry |le@l8b\iéf2 Bahy &2ouR3rddhedi@dh sul fate. The sol vent
vwas evapqyatped:utgerra-eduoeds pr, €asyRe- 1. & al fRa-d, Rhe,@dppound (63) (78.3 ny)
as a cr ‘32] ° %1 fEaQ%JzL,g 2R§§ﬁr(ﬁ@91@<@rﬂsi@{371$wm@:§l s of intermediate

|

conpoun n@)a( MT 1lﬂ—zj,|3§f§4§t -step Fifth step F3C N
FHON 0 (68 ¢7 t2 te (12 g) was

di ssol veh'2R étR?aFl gthita Pz 6?178)1 L #glfll Pl yl magnesi um

br omi de/ (@t bdtl-3dlani Rih 2vis 1dadle dAL B 3@ étR3 2de-dfet) 1 hour under
stirringarAfren Hauntiee, Bi-ilrGad (at2, RISCREot, RB-AdU-2,Ghe ni xture was

t ransf er( [‘ﬁeg RglolestgtM gt}@gga;g@pmgmqm ar-deagreepss®ol uti on, extracted
wth et Q%T%ﬁe%%%’rﬁ aﬁfﬁ @£9QQI§RI1ayg@ nas;-dre ed pyer anhydr ous sodi um
T

|1 r v ion, th | ven
was evapdrabddld: %ﬁ %ﬁé B f‘%ﬁ*;% rféds#g@fga&ai Subj ected to
col um divdmdt bgvapRB-B R 4flf AReRd ohBaahd . 1H NVR ( CDCL3)
3:1.21 ((QM,Fs) 1, RE-6RI-3M4-3)G5R.(XE,R1H, R@dl Rﬁ &%2&1 ra 3 Hz), 2.92 (1H,
dd, 9 = (b3 - 018 kla- 3 R4, A D42 BY: 1 RIORELHR 2, @B);9.6 Hz), 5.13 (111,
d J = AgRl 1,R2-1,R3-3,R4-2,G4), (A'2,R1-1,R2-1,R3-3,R4-2,G35),
(A'2,R1-1,R2-2,R3-1,R4-1,G1), (A'2,R1-1,R2-2,R3-1,R4-1,G2),
(A'z-,m-1,R2-2,RS—1,R4-1,G8), (A*2,R1-1,R2-2,R3—1_,R4-1,G4),
(A'2 R1-1,R2-2,R3-1,R4-1,G5), (A'2,R1-1,R2-2,R3-1,R4-2,G1),
(A'2.R1-1,R2-2,R3-1,R4-2,G2), (A'2,R1-1,R2-2,R3-1,R4-2,G3),
(A'2 R1-1,R2-2,R3-1,R4-2,G4), (A'2,R1-1,R2-2,R3-1,R4-2,G5),
(A'2,R1-1,R2-2,R3-2,R4-1,G1), (A'2,R1-1,R2-2,R3-2,R4-1,G2),
(A'2.R1-1,R2-2,R3-2,R4-1,G3), (A'2,R1-1,R2-2,R3-2,R4-1,G4),
(A'2.R1-1,R2-2,R3-2,R4-1,G5), (A'2,R1-1,R2-2,R3-2,R4-2,G1),
(A'2, R1-1,R2-2,R3-2,R4-2,G2), (A'2,R1-1,R2-2,R3-2,R4-2,G3),
(A'2,R1-1,R2-2,R3-2,R4-2,G4), (A'2,R1-1,R2-2,R3-2,R4-2,G5),
(A'2,R1-1,R2-2,R3-3,R4-1,G1), (A'2,R1-1,R2-2,R3-3,R4-1,G2),
(A'2 R1-1,R2-2,R3-3,R4-1,G3), (A'2,R1-1,R2-2,R3-3,R4-1,G4),
(A'2,R1-1,R2-2,R3-3,R4-1,G5), (A'2,R1-1,R2-2, R3-3,R4-2,G1),
(A'2 R1-1,R2-2,R3-3,R4-2,G2), (A'2,R1-1,R2-2,R3-3,R4-2,G3),
(A'2.R1-1,R2-2,R3-3,R4-2,G4), (A'2, R1-1,R2-2,R3-3,R4-2,G5),
(A'2,R1-2,R2-1,R3-1,R4-1,G1), (A'2,R1-2,R2-1,R3-1,R4-1,G2),
(A'2.R1-2,R2-1,R3-1,R4-1,G3), (A'2,R1-2,R2-1,R3-1,R4-1,G4),
(A'2,R1-2,R2-1,R3-1,R4-1,G5), (A'2,R1-2,R2-1,R3-1,R4-2,G1),
(A'2,R1-2,R2-1,R3-1,R4-2,G2), (A'2,R1-2,R2-1,R3-1,R4-2,G3),
(A'2,R1-2,R2-1,R3-1,R4-2,G4), (A'2,R1-2,R2-1,R3-1,R4-2,G5),
(A'2.R1-2,R2-1,R3-2,R4-1,G1), (A'2,R1-2,R2-1,R3-2,R4-1,G2},
(A'2.R1-2,R2-1,R3-2,R4-1,G3), (A'2,R1-2,R2-1,R3-2,R4-1,G4),
(A'2 R1-2,R2-1,R3-2,R4-1,G5), (A'2,R1-2,R2-1,R3-2,R4-2,G1),
(A'2,R1-2,R2-1,R3-2,R4-2,G2), (A'2,R1-2,R2-1,R3-2,R4-2,G3),
(A'2,R1-2,R2-1,R3-2,R4-2,G4), (A'2,R1-2,R2-1,R3-2,R4-2,G5),
(A'2.R1-2,R2-1,R3-3,R4-1,G1), (A'2,R1-2,R2-1,R3-3,R4-1,G2),
(A'2.R1-2,R2-1,R3-3,R4-1,G3), (A'2,R1-2,R2-1,R3-3,R4-1,G4),
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Hz), 5.52-5.66 (1H, m, 6.95 (111, dd, J = 10.6, 10.1 Hz), 7.55-7.62 (111,
m, 7.67-7.72 (111, m, 9.96 (1H, s). Second step The conpound (65)
(3.99 g) was dissolved in ethanol (20 m), a 1 nol/L hydrochl oric

aci d- et hanol_ sol_uti on S d o) e r er stirrin and the
m xt ure @ag Rhgtigd Pa%m%) (S@ &%@3 g]sz ﬂ{% ﬁgﬂ%% #R@j sol vent wgs
evapor at @d2id&R 4 édtﬁ:éd%fbﬂ&%)ur(é 2,PRe2 REstddeS s 2diPlut ed with et hyl

acet at e, (2R 1-bR IV B R WA EX (AHL Re R, Wizt hRB- Al 4-R, ®F)dr ochl oric acid. The
‘ reSU' ti %9%&69@ b%seli MRS, (rede€Abarii ez, Wot f RIet @ssime)car bonate (pH = 8 to
the m.xt y [iﬁe@gwm Ritykoaseial e andyt he organi ¢ | ayer was
dr| ed over~a 0 Stance was renobve y
fllterat@b?‘rma% \}?’sg ‘1; é%as@é%% g@eid]%&gggf?’ggg(:ed pressure to
afford tie2.E0mpaina ReE)R4 A G 4\281 it 2ot ROt &4 Hsed in the next
react i on AN e R A2 B I’Lfﬂdcai(ir@n (A'2,R1-21RRMRRECDBH3Y. G5), 1. 51 (311, s),
1.75-1. &%é%ﬁlg EMR3224174 (X1, (dd RI-=R3 R3-BRU-HO2), 2. 76 (111, dd, J =

13.1, 7. : 7.01-7.08 (111,
7.52-7. oé % % %%@f %ga) @2 §142:R§ 5%\;’:3‘%: Er@%ep dTBe( I‘ES:,H {T? ng
conpoun e c r and benzo

i sg}t)h:Joc,( loZBE 283, 4\/\/35Gr @ %Il %2 Pri ng under Y

i ce- cool(lAr‘ﬁgRlThéwnil Jsu? éiﬁiwa&@t KArQeﬁif?oRZSZ RnuBds2.6rider i ce-cooling, and
stirred (at2 RoomRzenper AR &, GO (A2, RiruRes2, RTheRelol ¥4t was evapor at ed
under re t@gq PROSS haes Ralngl dgl’)G(AQSR@@RWRgL@]R@CI egdyt o col um

chromat fo{,g g g%) gi 53 492 GI}H— NVR (CDCls) 5: 2.00
3H, , J =13.1, 7.6 Hz
§0 ?)1@2 g1 ﬁ% §363 >2§A % & 3% 67-5.79 (111, ), .

6. 99- GEKZBHEM2R3—3BG‘4G@O¢% b-E 224589 584 m, 7.57-7.65 (211,

m, 7. 83A(QH,1 OURE-ER3: OR4Hr)G1)8(8S, 1@1]113231)1%381 86- IGIZi s), 11.36 (111, s).

Fourth %A%Om szmscpmoymxm % #13%29) Reaskdi ssa) ved in et hyl ene

chlori dI ( R@di Rt% {@;5(;4(19)3 Nas ﬂgqteﬂSal'[ Rgf@gl\;\/gl | e S';I rri ng under

i ce-coolin u re m nut es under

i ce-cool r t nin e was reduced with
qxn%wf a j g %ﬁ’a%é“% jg %ﬁjgé LR85 3

sodi um WéFeBat ¥ Reel, R heRéoh (43841 %utlr’gﬁ (pH = 8) with sodium

hydr ogettAsaRbonBgel, RZFH&%RmkﬁJr)e(A\ést)ltR&dtB%l Zx\ﬁflfﬁ @t?hyl acetate, and the

or gani c (haye!-Mas- drREedRavVEG 33004 BIR Bul RatieR3 BhR4inGrgani ¢ subst ance was

rem)ved % ]fﬂj b n, Rgngg%me(@glygqtf{g\qmg\gap@rza@w under reduced

pressur t f this was used in
ettt Bl s e et s
conpoun pyrrolidine (4 m)
A BoR)- RS ldﬁés%ﬁae%er oot
was addé@IS Rhel Rt B, Rast, ﬁéé;t@d?’fﬁl rléﬁ ‘bR GRS Wedks. Water was added,
t he mi xtAngeR waskRextRack Bd- MGh, @t'ByR 1-adet-atis- Saﬁhﬁlt(ﬁé) organi c | ayer was
dried OY@% podi pmswb fake-1, @3@ amgrmiamlm Subsbance was renmoved by
o e R (o
(3.44 g 111115\)#5 3§ %5“;( ﬁ?% %ﬁifﬁé? J = 14.1 Hz), 3.39
(111, dAﬁﬂtliiAR@_ Hi? 1 4d1G2L G%.10 (111, dd, J =
10. 6, 108'% R, RT-23R31,RO 14@31 (Anf; RJ?M??B (21&311 R4- l.JG 7.0 Hz), 8.05 (2H, d,
J = 7.6(4%)r1-8, 082843, 844, GB),. (ASB Rih1 S 2p R3-1,RAFREE tonpound (69) (459 ny)

‘2’3363' S@Pégﬁg'ﬁh %tzbaafi%(z%%) LNE my@lrz&zm@ ﬁrq:twh sate (0.986 m) was

2%%5 é& r ei é’;ju drs. Water was added,

t he mx t anic | ayer was drled
over sod ﬁfﬂ]sélff?a?eﬁ*g et 1%?@8% g{ r%:@n ?e@@ged by fly| teration,

and the(ﬁS&JRﬂeﬁltRﬁ’Naé%%@dbﬁrla@éh (sl Sdud e ks ddr®,  The resi due was

subj ect @ds i -t umR TRt @), dphy, Riiol &2 BrRE- 2 it - éd}rﬁound (70) (158 nm).

1H NWR (CP@L3) 185-2rP4(BHe 6, @SR 1t 1H2-dRI2 R4, @3)Hz), 2.89 (111, d, J =
St bi el R en. s ua el
[oass) adel St ) 50

(A3R1 1R22 3R4 1G3) (A'8,R1- 1R22R33R4 1,G4),
(A'3.R1-1,R2-2,R3-3,R4-1,G5), (A'3,R1-1,R2-2,R3-3,R4-2,G 1),
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COCEt [0116] First step The conpound (71) (8.00 g) was dissolved in

net hyl ene chloride (20 m), ethyl acrylate (40 m) and a second generation

G ubbs! catalyst (0.412 g) were added, and the m xture was stirred at room

temperature for 2 hours under the nitrogen atnosphere. The sol vent was

evapor at ed3 derRT-edus-adh preeGeyr(d, 3, Ridl, Rite2 Res Bdie 2Wa8), subj ect ed to col umm

?ngormto §W1t192 @fﬁsnrsohmee@p?nomg 5@2@& IR 4R, GANH EN)R (CBC13) 8 (11ﬁ6
, t, L r

br), 4.2 %& % }R é éizgg) 3 R%l%%ﬁflﬁ% 5.67 (1H, br),

5. 82-5 9@\ A 2013 LR 286 1d )(le 4 9.6, 9.6 H),

7.19-7. 86\ R1H2. B 1. RE 4R & 18235] {43 Brl)z Réab @r‘?’d Stép The conpound

(72) (8.623F)1 2A2-diRS0|Rea, ¢2), NAR, Bil b REy1Rér ikt @&3)@ peridine (0.125 m)

was adde@am@@mms«&mmm& Shig Ree R2- T BT enpek@t ure for 15 hours.

V\a}]elr eg I%‘;Ql rf@gqtd}pp(gqj Htltrﬁoggdi Ig@dgan qr@g)\rf]vaz extracéed wth

et hyl ac ydrous sodi um

sul fate. &Ag}gelr 2'&% ¢ izf)];}{]ﬁfi{l'ﬁg) 3@156%1\/??{2 {ﬁa%%igéﬁ?@under reduced

pr essur elA'akd 2hE 1 &1 3%4\%@%5 g]'?é 1 I ]o)natography to afford

the conp@uUBRIFZR2 tRBL Ry 2. A3k WR. REOCRS) 1L.&3 1. R62(GH J =7.1 He),

1.55 (313 Ri-2, RBOIRBB HLH,Gbx YA RR6E, REH, RddzRHECiil) 1 '8.1 Hz), 2.89

(1H ddgg;ﬂ 114 rb 1@%313|T|F4)1@1)15A(32R11 QﬂRle 3373 M—Iz)(}25 86 (1H d, J = i5-2

g i rd step The
corrpouno(A(37§)1% 29]56{39 %% ghﬂOri de (14 m),
benzoyl (Ashird&rahdtdes {t éféﬂ)m 3\/\5% Qaaae]dRar% %é}%ver 10 m nutes under
i ce- cool (ANgR 1an® 2t h@mﬂﬂmeé}%@ﬂmﬂeaﬁbfw?@ﬁﬁ A@®s under ice-cooling.
Ther eaf t@rg, RIIOQRQGQ([@; 732-9)G asAssdied, RE-HReel,BadeGdice- cool i ng, and the
m xture rt E{reﬁf 1,500 d@npgr@yrzequ‘rRAgSl msnytes, The mi xture was

i ce- cooI | I undec- 7-ene (1.581
m) di ség‘l%ggaé %“QN% f£ lt%fgf) ?Agé ig )&% Ph@‘ )dr opwi se over 5

ni nut es.(AThB1m REu# 8%@%\%&@&% K nd the mixture was
stirred (Ad RA-hBAra R3ITh&4r 24td)i b6f'3sidl @5331? 31 814I‘% ‘with ethyl acetate
and wat gn;3 ROt pm B RI3F 2, Ret - nasaddedy 1 2he2 i, RE w2, R4V\b,§2)eut ralized with

sodi um x@ RYENRGA mn@m 1@@ @x@r@ptzegzw Rb-2Rhy]l caget ate. The organic

| ayer QV. yd i Sl iyl d, and the sol vent
was evgg%r a#g;ezdundfh aﬁ?%uciga EQ@%‘Y”Z gg\ 28 2h4 zt@r]g subj ected to col um
chr omat 88r3aBh2-Eé 4 2 Efé 2 %g% 3} 11- 1- NMR (CDClS)
5:1.22 ((3}3 Rtl 2322 R312.BAy2,Grd)y 3‘91112% J =14.7 Hz), 3.58
(1H d, (4'S=R14, R2Hz R3-3ARA9L,G2M, &qa 111121?22 Ri2)3, Rs 18@2Q1H s) 7.14 (1H, dd,

J = 11 Ty Prldigd.2 ReHRE- 45 304'3, B)-2, H2 BEREBR411,GI)= 7.1 Hz), 8.00 (211,

d J = %ﬁxéﬁg\éﬁ §383 §§ {@3} @8 ©1-62: 9. 2t71§3(311{|4 éUG)l} fﬁu” htStepI The
conpoun e interna
terrpera tng:ig 3?@' E%ﬁ%@&gﬁ%%ﬁ@ 2 ion of diisobutyl .
al um nuiiByREi%B2i5Ee0] e m nutes, the mixture
was coolsd, RbrlaR2dcBBonB4dr, 9}11)(:(94 B h 1. BHd Kl hérl, 9132? rred for 30 m nutes.
After quenched mitinRPEL RanDG3)t G 4R X1LIRZ IWaS Iwa rie@ 41,0 room t enper at ur e,

filtere A4a£@9-1tﬁ§ 1SRhVieRl- Wa%) e(vmqmanemz yrwen Reducesl pressure. The

283'1336 AR Py %é{gcbg %b?ﬁm Wtﬁggaﬂ?@‘ A B S oo ()
(11-1, JRLlifézd 13 * %@%2% 24-3. 87 (2H br), 4.07
(1H, dd{A3.R1 JLBR&IBB@ R#)1, G4 e 1R TR 240 )5 Hz), 5.63 (111, dd,

J = 5.1(A'3,151-H72- 1&&&34519@@2% m)Rl 618271(&32 R@rd,,Gf})_ 11 1 9 1 Hz) 7. 46
(2H, dd(ad -1, He-17RE-2HR -1, BB A AR 1 - LRI IRF2IRHZ)G18. 25 (2H, d, J = 7.1
Hez) . (A'4 R1-1,R2-1,R3-2,R4-2,G2), (A'4,R1-1,R2-1,R3-2,R4-2,G3),
(A'4,R1-1,R2-1,R3-2,R4-2,G4), (A'4,R1-1,R2-1,R3-2,R4-2,G5),
(A'4,R1-1,R2-1,R3-3,R4-1,G1), (A'4,R1-1,R2-1,R3-3,R4-1,G2),
(A'4 R1-1,R2-1,R3-3,R4-1,G3), (A'4,R1-1,R2-1,R3-3,R4-1,G4),
(A'4 R1-1,R2-1,R3-3,R4-1,G5), (A'4,R1-1,R2-1,R3-3,R4-2,G 1),
(A'4,R1-1,R2-1,R3-3,R4-2,G2), (A'4,R1-1,R2-1,R3-3,R4-2,G3),
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[0118] Fifth step The conpound (75) (60.4 ng) was dissol ved in ethanol
(600 ul), hydrazi ne nonohydrate (38 p.1) was added, and the m xture was
stirred at roomtenperature overnight. The reaction solution was dil uted
with a saturated sodi um chl ori de aqueous sol ution, exér acted with

chl or of dam, RaNHREAE RGr f&Ai 2, G Qy 64 4k Lk 2 daRdveR4ahMpdr ous sodi um sul f at e.
After fidhigatione-4 Re-s@laem@nNes 48Vap0R 2t2eR3 unldrl, Gé’él,uced pressure to
afford the %g R% R(37§)R4a§ @)W%’hlﬂﬁzmﬂﬂ Renzayl hgddazi ne. The conpound
(76) vvas( quﬁ Quzﬁgpyglﬁlfi gqt)l on. 1H NWR (CDC13)
8. 1.45

% d, J = 14.2 Hz
3.29-3. 864(391}82)2 RS- gé’ﬁ(% )d(Aj‘jmi gg 12%3921 . 6. 36-6. 4)1 (1H,
M), 6.60A6L RS- | BE2,RB- 18470 GAHA R 1-J. B2 R4 1.8412.35), [0119] Ref er ence
exanpl e (&' Mmthgﬁz@mw iRt er(hﬁd[mtiéﬁbdr@b@nﬂ?ﬁ(wgﬁ ].G%emi cal fornula 35]

0 (77)(7%) 91, QL;?QJS fer451 shepA rpnpoendR A7 R4 50 ) was di ssol ved in

d h d
1II-I-rT§t ZyZig%s?grz% goifwn? g\g%tﬁagpl%@ggtze%%ggégga\agnst| rred at 130C

for 10 rvfuBdsl.Gd Pét §\%l added, the mixture
was ext rlact BA- WReh2, 8ehgR4a &t Ht 62 4Rk L § %Q‘E&é’s washed with water
and a sanw atedReerliRBng - 01G de (AdiRbUsR S BBiDRA TR or gani ¢ | ayer was

dried OV@Fy R@hygrzo«yggn@gmey@gn salafrit-a, RardR8 s Reol et was evapor at ed

under redu S Th S Red wutdhaddj sopropyl al cohol to
afford & “fg PE{% 28% 7%)2_4(%%; mqqmﬁ@sﬁms 95). 6, 3 06 (3H s). 8.48
(1H, s)( 3 %ﬁg 5 Hz), 9.56 (1H, s).
Second s(t“sé‘bRTth@ ohPouRE A 785 4) §SOF\?

eQdG;i tetrahydrofuran (1

n) and (mﬁamﬁz(nﬁﬁi)ﬁ%l,@ﬂnmﬁ & R Inkar bRtk Cfdueous sol ution (0. 12
m) was gdplgq,g and) el W \O®, (ag, Bi2rRed, B8 ¥.Bdm. Cedper ature for 2 hours.

2 mol /L Czhh‘éfi ‘®safipd-{ G2 (k)R nasr2dgRE; 1,RAe2,6alvent was evapor at ed
under %ﬂ g g; ]?%?e%? [?A%fl@{@ﬁ‘é‘sl ﬁgdle§4t;g)gt3|jle residue, to afford

t he co hr by filtration.
gé]ggsg 11@R3 352%%21H s), 9.55 (1H, s),

1H NMVR (%@1&& R2gl.Rg
14.18 ((AH,R3$)2,RROLRE}2, ﬁeqfé,cemg&
(A'4 R1-2,R2-1,R3-2,R4-1,G3), (A'4, R1 2,R2-1,R3- 2 R4-1,G4),
(A'4 R1-2,R2-1,R3-2,R4-1,G5), (A'4,R1-2,R2-1,R3-2,R4- 2,G1),
(A’4 R1-2,R2-1,R3-2,R4-2,G2), (A'4,R1-2,R2-1,R3-2,R4-2,G3),
(A'4, R1-2,R2-1,R3-2,R4-2,G4), (A'4,R1-2,R2-1,R3-2,R4-2,G5),
(A'4 R1-2,R2-1,R3-3,R4-1,G1), (A'4,R1-2,R2-1,R3-3,R4-1,G2),
(A'4 R1-2,R2-1,R3-3,R4-1,G3), (A'4 R1-2,R2-1,R3-3,R4-1,G4),
(A'4 R1-2,R2-1,R3-3,R4-1,G5), (A'4,R1-2,R2-1,R3-3,R4-2,G1),
(A'4 R1-2,R2-1,R3-3,R4-2,G2), (A'4,R1-2,R2-1,R3-3,R4-2,G3),
(A'4,R1-2,R2-1,R3-3,R4-2,G4), (A'4,R1-2,R2-1,R3-3,R4-2,G5),
(A'4,R1-2,R2-2,R3-1,R4-1,G1), (A'4,R1-2,R2-2, R3-1,R4-1,G2),
(A'4R1-2,R2-2,R3-1,R4-1,G3), (A'4,R1-2,R2-2,R3-1,R4-1,G4),
(A'4, R1-2,R2-2,R3-1,R4-1,G5), (A'4,R1-2,R2-2,R3-1,R4-2,G1),
(A'4,R1-2,R2-2,R3-1,R4-2,G2), (A'4,R1-2,R2-2 R3-1,R4-2,G3),
(A’4.R1-2,R2-2,R3-1,R4-2,G4), (A'4,R1-2,R2-2 R3-1,R4-2,G5),
(A'4.R1-2,R2-2,R3-2,R4-1,G1), (A'4,R1-2,R2-2,R3-2,R4-1,G2),
(A'4,R1-2,R2-2,R3-2,R4-1,G3), (A'4, R1-2,R2-2,R3-2,R4-1,G4),
(A'4,R1-2,R2-2,R3-2,R4-1,G5), (A4, R1-2,R2-2,R3-2,R4-2,G1),
(A'4 R1-2,R2-2,R3-2,R4-2,G2), (A'4,R1-2,R2-2 R3-2,R4-2,G3),
(A'4 R1-2,R2-2,R3-2,R4-2,G4), (A'4,R1-2,R2-2,R3-2,R4-2,G5),
(A'4,R1-2,R2-2,R3-3,R4-1,G1), (A'4,R1-2,R2-2 R3-3,R4-1,G2),
(A4, R1-2,R2-2,R3-3,R4-1,G3), (A'4 R1-2,R2-2,R3-3,R4-1,G4),
(A'4,R1-2,R2-2,R8-3,R4-1,Gb5), (A'4,R1-2,R2-2,R3-3,R4-2,G1),
(A4 R1-2,R2-2,R3-3,R4-2,G2), (A'4,R1-2,R2-2 R3-3,R4-2,G3),
(A4 R1-2,R2-2,R3-3,R4-2,G4), (A'4,R1-2,R2-2,R3-3,R4-2,G5).
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Synt hesis of internedi ate conpound (84) [Chem cal fornula 36] [0122]
First step The conpound (80) (1.0 g) was dissolved in dinethyl sulfoxide
(10 m.), nethanesul foneam de (0.66 g) and potassium carbonate (1.6 g) were
added, and the m xture was stirred at 120C for 1 hour. 0.2 nol/L

hydrochl oric acid was added to adjust pHto 4, and the m xture was
extractefhomdih ethyl acetate. The organic |ayer was washed with water and a
sat ur at ed Soﬁ*hegbféé%%'c%%l;ﬁ)%%@uasresedsatalom idsOigdeindddea by gapi get@yeonwas
dried over agé x SShogitigy gf Iﬁ%ﬂﬁ%df@ ?ote‘ilﬂd g%rﬁ%lffé%ﬂbe‘ﬁﬁstrgé/@@&{tﬁ&ﬁﬂor

d tfudé t.h_di_eth d
the cormpBERETERE 1 SYRPIOTHERRE CAID 4 S“§ S Joneaty SRt ] Wfd%%%f 2
i\

s), 8. 35tfreHAlghegmer'q disaazy, S@ib’ode&lﬁntw Oﬁ mél%flzt Pe)ﬂ Yo

Second stepndie apapaund, (Bidn (tﬂ@@asmgmnghlés@ﬂakeb liseass) r apAVGr GRGE He (4

m ) and {;;%Q@@pént( A, D@cADlthbesadi ipraydexi derdgutobemsotrhegonwiih 3

m) was add%ldﬁgﬁd Ctepgorl;ﬂ@ 1gldl\@§g§&ﬂarth§d O%e%,ﬁ-@ beREE A A4 Bref BEm3nbiaur s.
0

2 ol / L AYd) i t o1l
evapor at BIHL AR (P L. D ot ter AlKy AT IR R ES

col | ect eBitppspi | demendiy, Fnth wRSASESHEh FRPTHH ?%fr oPalS o dahr ci"th
conpoundC68@}o-basdl depencrhEiNVRAIDNSD d)s diseasggvithidifiape Igvay bpdy digeasy, =
1.5 Hz), 2 8e-8dlatdd Inaclilad degdnératiyn, NAriGRsEAH, Ds)aasaﬁrﬁﬁlo(LQHngggpatﬂwlazgj
Third stgp,The conpound (81) (300 ng) and potassium carbonate (197 ng) were
di ssol vefgfqgﬁ di rethyl formam de (3 m ), nethyl iodide (203 ng) was added,

and the ure was stirred at 60 our,s V\ater d

m xture was ext€abie®TiFtH EYHRY P“ﬁ‘gelf%ﬁ g”g?h]éﬂ%}}g%&l:ﬁ c‘(’wlmmzy G g %\%&Ega ®ini
wat er anend/os dtaartaeb debsdiviiy %Pﬁ?qfdé“%&%%&%(’%% Bitd 'R 1°"Fﬁbe“c§r T& P‘éﬁ}g
was dri egdevefeanhyairohis, sadieuthes ubmavendamas hhgh sffegent r@éémé\%a%ﬁf ied
under re R,r e§§lér@eu Thetenespattecwiaslys Uhisebigd effectsbf iredugek amyloid [
Chrom’ﬂo I3 4 the cgﬂma uaq @§§éliéﬁ-@2mggl)cam]3'ﬂ‘tl\lm1{ DVER:i646)b8:

3.39 (3H %%m’:?% % S 91

(1H, d Spoveyting b o ot T%%m@ ﬁﬁ]ﬁ (a%? @o&g i‘z)suit%’oﬁeg
di ssol veﬁerwqh@mlaw&]@ﬁ ErBRCERd fRY bﬁrﬁjmrﬁﬁ]ﬂ Pt % ESH Um
hydr oxi den afueddis efokut i onadditBn, by meesentidemproynd %31%@ brﬁsx‘t“ii‘faéltﬁ/éés kit red
at room ﬁl@wﬁg@rs@aﬁgﬁyllshmm 1wty isyldlighc hiret iabsadiadility 34 bagh, ept
added, %a? ﬂgﬂflﬁy Ql ¥8Nhicwas c%ﬁ@@@é@ﬁ@@oﬂﬂ]dBfaﬁﬁﬁ*&l@@ﬂarpfx%SaJhegh andanbit er

dd id | n 3
}[I\g.sa;if oreldfet]ﬁ 1§é 88&%0 ﬁé)bc?i%%c; ng%nEh hi Qﬂanﬁtﬂq Y&?ﬁ@ﬁ%{‘é‘(lgﬁ ﬂ%)@el’

3.41 (31iphik t10r8158159“’(flq SF&S ne% 7o 1H d J = 1.5 Hz), 13.53
(1H, s).iope124] Reference Exanple 11
The present compounds can be administrated in combination with other

pharmaceutical agents such as other therapeutic drugs for Alzheimer’s disease,
e.g., acetylcholinesterase inhibitors and the like. The present compounds can be
treated with concomitantly with the anti-dementia agents such as Donepezil
Hydrochloride, Tacrine, Galantamine, Rivastigmine, Zanapezil, Memantine, and
Vinpocetine. :

When the present compound is administered to a human, it can be
administered orally as powders, granules, tablets, capsules, pills, solutions, or the
like, or parenterally as injectables, suppositories, transdermal absorbable agents,
absorbable agents, or the like. In addition, the present compound can be
formulated into pharmaceutical preparations by adding pharmaceutical additives
such as excipients, binders, wetting agents, disintegrating agents, lubricants and
the like, which are suitable for formulations and an effective amount of the
present compound.

A dose is different depending on state of disease, an administration route,
and an age and a weight of a patient, and is usually 0.1 pg to 1 g/day, preferably
0.01 to 200 mg/day when orally administered to an adult, and 1s usually 0.1 pg to
10 g/day, preferably 0.1 to 2 g/day when parenterally administered.
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Synthesis of internediate conpound (88) [Chemical formula 37] e NH rt
CEtFirst step NN-OEt 0O Second step (85)(86) O [0125] First step The
conmpound (85) (2.50 g) was dissolved in pyridine (25 m), trityl chloride
(5.47 0 and di net hyl am nopyridine (2.40 g) were added, the m xture was
stirred[Bram@d&lf or 22 hours. Water was added, the mixture was extracted
with etlhghszicetate, the organic |layer was dri ed over anhydrous sodi um

sul fate, anq'«oqﬂae,ﬁ |e\4@|ﬂ{pl\é@-3}lr@/@mr a e pled &l u s ed tec eHe prressuy envéfiteor esi due

was subj ecte Ja% 'tﬁ@ en@%ué%&m@m%eaamyt@e@éfe%dlpum conpound

(86) (2. 1 &% %%&%&w ngfﬂ]f? 3.82 (2H, q, J

= 7.1 H), T 3) 7 30 (9H, ).

Second M%pmet Y To i ce- cool ed and stirred tetrahydrofuran (25 n),

al um nuitl i ¢dbiyum hydri de (333 ng) was added, and a solution of the conpound

(86) (2iBPogPri Nnido@ts@Aydrofuran (40 nL) was added dropwi se. After reacted
roomg Hre for 1 hour, water (0.35 nlL), a 2 nol/L sodi um hydroxi de

aqueous solgﬂgo (0.35 m), and wat er (1.05 nmL) were added while stirring

under (E}élc ? and the mxture was stirred at roomtenperature for 1

hour . ng insol ubles were renoved through Celite, and the

i nsol ubBes mbrutt@ey@enhme were washed w th hot chl orof orm and net hanol .

These washidg9Soldithpimsethpiexyewelpordt ed under reduced pressure to afford

the cor@pynqm(tﬁﬁ) (960 ng). 1HNWR (CDC13) 5: 3.09 (1H, s), 3.65 (211, d, J

, 7.00 (111, s), 7.11 (6H, m; 7.34 (9H, m. Third
step %%‘A%gtﬁgging%ﬁ@hémé (681 ng), and 5-chloropyraz ne-2-carboxylic
amd(?@“;M HE6T |n DMF (20 m), sodium hydride (240 ng) was
added whiHle §@ﬁmhyﬁ§3fﬁﬁ%ﬁsr ice-cooling, and the mixture was stirred at 75C

for 3 hDM30O Adimerthykauifeddea sat urated armmoni um chl ori de aqueous sol ution
(50 nl) pwes-pasided; (4andih S ok e 4G B j5otristinet 2 b - wvase thyhwert heli e nupblerideeduced

pressur gar Oﬁfj@dmgk ﬁ)r\ﬁ@a%Mded hot ethanol, the m xture was extracted,
and the s nt was or aen%gx u%ggr reduced pressure. The residue was
subj ect ti

sﬂf‘?‘@ﬁh Oéfl ography to afford the corrpound (88)
(497 mgSetcnitady HeRgrd rippg)cat ?@nﬁm CDC13) 5; m@ﬁ $). 8 (1H,
s), 7. 016)er72y4ﬂie(nbél-lﬁ brip(2 4768411(1@;}3157113&?113’@ %@n(ﬁ%)hé}nyhﬁf gych o(fHS

ohexylphosphine)ruthenium

[0083]
LC/MS data of the present compound were measured under any of the

following conditions (Methods A and B), and a retention time and [M+H]* are

shown.

(Method A)

Column: Waters XBridge C18 6 pm
Size: 4.6 x 50 mm

Flow rate: 3 mL/min

Column oven: 50 °C
UV detection wavelength: PDA (254 mm)
Linear gradient of 10% to 100% solvent (0.1% formic acid-containing acetonitrile

solution) for 8 minutes was performed, and 100% solvent (0.1% formic
acid-containing acetonitrile solution) was maintained for 0.5 minutes.

(Method B)
Column: Shimadzu Shim pack XR-ODS 50L x 3.0

Size: 80 x 3.0 mm
Flow rate: 1.6 mL/min

Column oven: 50°C .
UV detection wavelength: PDA (254 mm)

73



Ref er ence Exanpl e 12 Synthesis of internediate conpound (95) [Chem cal
formula 38] N-N OBn Me02C-CN. n Second step Me02C CO2Me (90) Fifth step
N-N Me02C-CL / (94)Boc Sixth step [01271

Linear gradient of 10% to 100% solvent (0.1% formic acid-containing acetonitrile
solution) for 3 minutes was performed, and 100% solvent (0.1% formic
acid-containing acetonitrile solution) was maintained for 0.5 minute.

[0084]
Reference Example 1
Synthesis of intermediate compound (21)
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wherein, n represents 1 or 2. First step Wien nis 1, The conpound (89)
(10.0 g) was dissolved in acetonitrile (200 m ), benzyl 2-bronoethyl ether
(9.5 m) and potassium carbonate (11.3 g) were added, and the m xture was
stirred at .85C for 1.5 hours. After allowed to cool to roomtenperature,

t he sol {)@?ﬁm b]@r%z]ed under reduced pressure, and water was added. The
m xture was extracted with ethyl acetate, the org Qayer was dried over
anhydr ous S(EjjiNJm sul E@te and the solvent was eva at ed under reduced
pressure to & e cofpstisten 90) (17.0 g). MFNMR (CDC13) 5: 3.84 (3H,
d J=2.5 Hz) 6 (2H—t7—3=5. 80X 3.9%(3H, s), 4.47 (2H, s), 4.90
(2H, t, J = , 7.19-7.36 (6H, m. nis 2 The conpound (89) (10.0
g) was di ssol vedq@laacetonitri le (100 m engyhgs-brom)propyl ether (11.2
m ) and potassiu rbonate (11.3 g) were added, and the m xture was
stirred at 85C for 1.5 hours. After | oned to cool ~to rig0aCt enii at ure,

t he sol vent was evaporated ugder gUCed pressure, as added, The

tate an|
I he "sol ve Thtlp@ ske a

m xturegwas, g)gé ct vai ver
anhydr ous “sodi um sul <
pressure to afford the pourid (90) (18.0 g). 1H—N .23

(2H, m, 3.50 (2H, t, J :6.% ), 3.87 (3H, s), 3.93 (3H, s), 448( H,
s), 4.77 (2H, t, J = 7.4 Hz) 14} 26-7. 35 (6H, m. Seeond stepidpen n is 1
The conpound (90) (17.0 g) was digsolved in MeOH, and a 0.7 nol/L sodium
hydr oxi de aqueous sol ution (38 mj) was added while stirring under

ice-cooling. After stirred at omtenperature for 18 t'gqg g, tRei,reaction
sol uti on was concentra ndemH educed pressure. PZNm)I L N drochl oric
acid was added, Theggyxt xt r act Bdunih btes hyl2 gyt he
organi c “tayer was drie u o
¥ 0 g
(14) | (15)
_ H
OH S N
NH, H By
. OsN SN
t
Fifth step J P Sixth step O2N\‘ /‘O
O O
f 0
(16) (17) |
NH,
S_§\i
Seventh step  o,N Eighth step ON N

Ninth step

O,N

[0085]



over anhydrous sodium sul fate. The sol vent was evaporated under reduced
pressure to afford the conpound (91) (16.0 g) as a crude product. Wien n is
2, the conpound was simlarly synthesized. A spectrum of the crude product
was not neasured. [01281 Third step Wen n = 1 The conpound (91) (16.0 9g)
was di sspiréedtdm t-butyl al cohol, diphenyl phosphoryl azide (14 m) and
triethyl am ngy§ %Qnmamyrer(eo)added ghnrtad bssmbixedrie waisabydrafedarandOHeankd at
refl ux fPf I{MU& %etﬂgé 5@(1@@0 )Utté%k\ﬂ@t%;%)é}gﬁﬁﬁés%ﬂﬁﬂe waded: adycEd

ressure.,- t I z el e,

ve
was evap@ri’ettue@l Wﬁje“rlfreé]d%r‘b ‘Bré)sr é" %S re ‘dﬁ@ \f(’/&g Wsstfb?veaé) e% eto Silica
gel col u:mdu(chﬁOpﬁs@gl‘apﬂyshﬂwo@feftbagetWéscgmngnégmw% ylgep e TRIQVES-
(CDC13) ’§he LeA4a¢91% as Spuridields bp28juhn dhrerdaBogdirphy.3. c@@ll{)mﬁne‘g})anw Eoarl
(2H t, ng’ x’r?@?e- aﬁdég 6R&3heSpre@pBatéd kblidSwas TcdBctall By fijtrafiofOto

(111, s) 011 )(‘{ rg nd was sr mlarly synthesized. 111-NWR
( CDC13) C@?F g( %?

Ty s fra oy f Priaied oy Gh B 3 s g,
?530 %31112) (17, 259 (1&@ He), . 7. %&Hﬂh :ﬁ% 42) { %m b Théé{ég%)’p#u%(ﬁ %) >
(15.0 g)s)was di ssol ved i n nethanol (150 m), paI | adi um hydroxi de (1.40 g)

was added, and the m xture was vigorously stirred at roomtenperature under
a hydr ogen, s sﬁc@& After five hours t he insol ubl es were renoved by
I

filtration %% AT % af@? Al SRR AN b eguz@&%é (edusen

pressure to oun S d %I—% IgR

(CDC13) igding &p1 Iegéwae)a dggng § f my giturg  hergedts 192K,

nm, 6. 7hdukil, %‘)19 rkaaeo(llsmverg)wasmﬁrarte@ V@thtéﬁéy éﬁﬁ@ﬁ?}da%§ §.%Pﬁ%ﬁ| y

synt hesrra%ir walHv NVR A 6DB13)ks08ium tABs@Ofkte aduedus sdpButprHapd distilile@ Wapper.213,
; 6[‘1’(62% rff Wy ] ¥z fdd o%eg(ﬁxﬂfyﬁl‘ou@maéne?s@u{rﬁirlﬁaﬁe add Th6. sblmt,

6 76 (1 ;Elidl_ra z unde§) rehgi}&?l Fégstur}eSt epI‘o Ny&sidue werkNidded

conpoun
(azié @ﬁ?%ﬁ@%’éﬁ gp ??Pﬁ%’yé W%p eghsd’%}“p V' fie® li%Ctﬁii wer e
added dildrathen he »ffor sompprpgd! )(( r 15 mnut es. After_ react ed
the m xtigr-sr RS DME oW 5t 6. 490GIH  tsd, T- éérfﬁﬁerﬁpér%ﬁ@rgz} Thel prch gi T &bl 2,
i nsol ubl-egg vereqr gryednby € bbtIHE] don,= amdH:hes 6Bt 6 at@Hwas. concent r at ed
under reduced pressure. To the resi due was added wat er, the mxture was
extracted with ethyl acetate, the organic |ayer was dr| ed over anhydrous
sodi um sUP¥%te, and the sol vent was evapor at ed under reduced pressure. The

r esi dueT\kIeSd,eftﬁHj ected to silica gel colum chromat ograpp)é to ?fford t he
conmpound ( 9)he( ZoBPound (12) (2.00 g) was dissolved in ethanol (10.0 ml), potassium

hydroxide (7.87 g) and distilled water (10.0 ml) were added, and the mixture was
stirred at reflux for 3 hours. The reaction solution was extracted with distilled
water and a potassium hydroxide agueous solution, and the aqueous layer was
washed with chloroform. The aqueous layer was neutralized with hydrochioric
acid, and was extracted into the organic layer with a mixture of chioroform and
methanol. The organic layer was dried over anhydrous sodium sulfate and
under reduced pressure to afford the compound (13) (2.02 g). To the resulting
compound (13) (2.02 g) were added 2-chloroacetonitrile (10.1 ml), acetic acid (12.8
ml), and concentrated sulfuric acid (12.8 ml), and the mixture was stirred at room
temperature for 2 hours. The reaction solution was poured into ice-water, and
the precipitated solid was collected by filtration to afford the compound (14) (2.34
g).
1FI-NMR (DMSO-de) 8 3.74 (30H, ), 4.26 (2H, dd, J = 20.5, 13.1 Hz), 6.94 (2H, d, J
= 8.8 Hz), 7.21 (2H, d, J = 8.8 Hz), 7.62 (1H, t, J = 8.0 Hz), 7.77 (1H, d, J = 7.3 Hz),

814 (1H,d,J=7.6 Hz), 8.25 (1H, g}, 9.22 (1H, s).
Fourth step
To the compound (14) (2.34 g) were added thiourea (564 mg), ethanol {12.0
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| H NWMR (CDC13) 8: 1.57 (911, s), 3.91 (311, s), 4.39 (411, s), 6.17 (111,
s). Wien nis 2, the conpound was simlarly synthesized. |H NWR (CDC13) 3:
1.58 (911, s), 2.20 (213, m, 3.84 (2H, t, J =5.6 Hz), 3.91 (3H, s), 4.24
(2E1, t, J = 6.1 Hz), 6.80 (111, s). Sixth step When n =1 %he.
conpoundnl)94hd(dcedic g¥idwels4@linsldorpddthiennmrfue Bigg) heatad vokP (162 5HirTada
mol / L | ighipimnby drexi deveatueas e vapbuitednufdeOred ycedasreadaed , diavidl et eater

mxture was:sii il efe absiHQOM: L ENREMAbLLEL 10 b1l Rasksllediedtiyefiteatibndn
0 drochloric acid, the m xture was extracted

sol ution ded a 0. 1( kg
with chlaé%l\pga&?‘ co d”ﬁ 1g?( Lc | ayer ri r i
sul f at e 'HTNMBJDMRE ¢ 3 g\%pa@ £ g%ﬁd@irsgdégﬁd&éf’ed aj‘?}é?%&% Zf%d@ﬁ@e
conmpoundz:(957. 30824, wy)) =8 Salet idad g%%dﬁcq:: %W}R@RT(@D@%) ’ :':f’?% Z?Qéﬂ s),
4.41 (411H, 9) J 682186118 34€)H, ¥hen n is 2, the conpound was sinilarly
synt hesi zed. 1H NWR (CDC13) 5: 1.56 (911, s), 2.18-2.24 (211, m, . 3.85
(211, t, C} = 5.8 Hz), 4.25 (2H, t, J =6.1 Hz), 6.82 (1H, s). [0130]
]Ic?eferlen(%%mh qajggl e 13 Synthesis of internediate conpound (101) [ Chem cal
ornmul a "Pst stepSecond step Fe t N1---1' O00OEt .0 (9 i (97).._La,
COOH 0( 98) ’IOxeTcrﬂm@wﬁb&fgdfiﬁ% %@eﬁaﬁgﬁs%ﬁ\é} 1 Flféig?fﬁ?’fctfﬁr%’} gigﬁ&%%n%
4 0.99 mol/L borane/tetrahydrofuran complex (10.0 ml) was added. After stirre
at 0°C for 1 hour, the mixture was stirred at room temperature for additional 3
hours. To the reaction solution was added Z mol/L hydrochloric acid (6.8 m1), the
solvent was concenirated, and the insolubles were removed by filtration. The
resulting filtrate was extracted with distilled water, and washed with
dichloromethane. The resulting aqueous layer was neutralized with hydrochloric
acid, extracted with a mixture of dichloromethane and methanol, and the solvent
was evaporated under reduced pressure to afford the compound (16) (300 mg).
JH-NMR (DMSO-de) 5: 8.71 (3H, ), 3.83 (1H, d, J = 9.9 Hz), 4.04 (1H, d, J = 6.6 Hz),
510 (1H, o), 5.75 (2H, ), 6.84 (2H, d, J = 8.6 Hz), 7.33 (2H, d, J = 8.6 Hz), 7.55 (1H,
t J=8.0Hz), 7.83 (1H, d, J =8.1 Hz), 8.04 (1H, 4, J = 7.1 Hz), 8.34 (1H, s).

Sixth step
The compound (16) (300 mg) was dissolved in acetone (3.00 m}), benzoyl

isothiocyanate (187 mg) was added, and the mixture was stirred at room
temperature for 1 hour. The solvent was evaporated under reduced pressure, and
the residue was purified by chromatography to afford the compound (17) (470 mg).
IH-NMR (DMSO-de) 8 3.76 (3H, s), 4.54 (2H, s), 5.42 (1H, s), 6.94 (2H, d, J = 8.8
Hz), 7.34 (2H, d, J=8.8 Hz), 7.53 (2H, t, J = 7.8 Hz), 7.64 (2H, dd, J = 13.6, 7.6 Hz),
7.86 (1H, d, J = 8.6 Hz), 7.98 (2H, d, J = 7.3 Hz), 8.13 (1H, d, J = 8.1 Hz), 8.22 (1H,

s). 8.31 (2H, &), 11.20 (1H, s}, 12.15 (1H, s).

[0088]

Seventh step
The compound (17) (31.2 mg) was dissolved in dichloromethane (1.00 ml),

1-chloro-2-trimethylpropenylamine (0.0183 ml) was added, and the mixture was

stirred at room temperature for 2 hours. The reaction solution was extracted

with dichloromethane, the organic layer was washed with distilled water, and the
solvent was evaporated under reduced pressure to afford the compound (18) {15.6
mg).

{H-NMR (DMSO-de) 8: 3.74 (3H, s), 3.97 (2H, dd, J = 20.2, 11.6 Hz), 6.94 (2H, d, J =
8.3 Hz), 7.43 (2H, d, J = 8.6 Haz), 7.49 (2H, t, J = 7.5 Hz), 7.59 (1H, t, J = 7.1 Hz),
7.68 (1H, t, J = 8.0 Hz), 7.94 (1H, d, J = 7.3 Hz), 8.08 (2H, d, J = 7.3 Hz), 8.15 {1H,

d, J = 8.6 Hz), 8.36 (1H, s).



COOH (99)(100)(101) [0131] First step A conpound (96) (15 g) was dissol ved
i n di chl oronet hane (150nCPBA (21.4 g) was added, and the m xture was
stirred at roomtenperature for 24 hours. A saturated sodi um hydrogen
car bonat e agqueous sol uti on was added, the m xture was extracted with
di chl or opgthaNgep The or ganl c layer was washed with asaturated sodi um

hydr ogen’ ¢5 Cafﬁone&% goUS) ekl masd&lseglvea% S0 AHB1SWlGRER), anEabie
sol vent was ev 5( r red SUr 1X£|'1ﬂ% gvggdg ggt& ggted to
silica gapnely r"h’ie gr aapsny 3‘ g‘% ,?B? .
g) . (DVBOwBF Brd 31:15@ %@%{éﬂnpﬁfat“?e 8’-’? Izaolon?‘g S%"ﬁﬂ (4 %oh,
m, 1.33vhpdtated. QHdemredSecbmtesteys, and fhﬁer@w}p@uwasmwﬁeﬂb@, f@u%as
di ssol V%rhﬁa@é%@%f to e fodd) thenebmwyadierd (72 (123 mebncent rat ed hydrochloric
act d_(1d:2lik d99s8080%: 2 @Hesyngggr(gjz_mw st (20 1 E@%mé% mwssb 8
ours. ) 0 : [ [ r on,
and was "Ef \Xﬁzjf(ﬁ%’tcgrft o8 g?%ér %aﬂggtr’rp%gusgz?gzg)? 3%%) J1I—|-y]NI\/RZI(}D%/ISL(%} ds)
5: 9. 00{8Ho7, L‘fﬁ Ry & éb(1011m828826(1011m440
(2.011, g, J = 6.91 Hz), 1.36 (3.011, t, J = 6.95 Hz). [0132] Third step
Thi onyl [g@ﬂ;ggrl de (13.5 m) was dissolved in dichloronmethane (200DMF (4.7
m) was @@@gq’t der ice-cooling, the conpound (98) (9.7 g) was added, at
the sane ‘te era&g Ban @G of REa e RSBt o @Eh@&&n@%arze %1 HOURS).,
Af ter allo%g1 é?n? eratyr a
under i dat ﬁ 8HF E%%{nﬁ]a%irwwasdgvg org&gg%%gcfer a? 2;tei r%ggﬁ%é
t he pre@emﬁ&%@@esﬁrlﬁjhﬂﬁ§s coT]P%é’Pla"(f“lSny‘ 1S PRPTHA ‘é’?}%e Lécﬁdvxﬂeﬁs W
to af f omeldt e conpoumcks(ONified. ey ggiurqwhmn@mg@péa)t%aff@rdgghf( EO’GHHH , J
= 1. 68 ) (18542¢( 1. 011 d, J =1.68 Hz), 4.36 (2.0H, g, J = 7.07 Hz), 1.34
(3. 011, ronderrfu@d- Eﬁurm . eprTasthe) cormound, GA9) £ @2g), vas Added
28/°aqug ‘bs(ﬁg”g” a g[-[; ) 1Ay (he gmpd urepasy sl mied) ab gsoam, tenperas ur e
for 2 h Lﬁ nd hedd

10(1Hs 8.30 (1H, d, J = 9.1 Ha).

Tenth step -
The compound (20) (106 mg) was dissolved in methanol, 10% palladium

carbon (52.5 mg) was added, and the mixture was stirred for & hours under the
hydrogen atmosphere. The insolubles were removed by filtration with Celite, and
the solvent was evaporated under reduced pressure to afford the compound (21)
(98.7 mg).

IH-NMR(DMSO-de)s: 1.40 (9H, s), 3.70-3.73 (4H, m), 3.84 (1H, d, J = 11.4 Ha),
6.85-6.89 (3H, m), 6.96-6.99 (2H, m), 7.20 (1H, t, J=172Hz), 7.33 (2H, d, J = 8.8

Hz).

[0090]
Reference Example 2
Synthesis of intermediate compound (31)

[Chemical formula 28]



hydrochloric acid (44.1 nl) was added dropw se under ice-cooling.The
precipitated solid was collected by filtration, and washed with water to
afford the conmpound (100) (4.6 g). 1HNWR (DMSO-cl1l.6) 5: 8.97-8.95 (1.011,
n, 8.43-8.40 (1.011, m, 8.33 (1.011, br s), 7.84 (1.011, br s). Fifth
step The compound (100) (1.5 g) was dissolved in DVF §15 m), oxalyl
chloride (1.9 m) was adéed under ice-cooling, the n‘ig;tg‘ was stirred at
the sane tenperature forgl.5 hours, and 4 nol/L sodi ud hydroxide (9.4 m)
was added. The preci pi‘ft at ed’ olfiig A col l ected byH#i| & atjon, and washed
with water t@.&ford the co mnﬂ’i&;?.u%om. addi {D the filtrate
was extracted wt thyl acetate ester, the or - lsayer’ was dried over
anhydrous sodi umsuttgte, and the sol vent was apoeat ed under reduced
pressure. The resigél was washed with water, and col |l gsjed py filtration to
afford the conpoun 23101) (305 ng). 1H NVR ( DMSO dsgj 5. 9.M329. 00 (1.011,
m, 8.75-8.72 (1.011, m.HEO gd?eference' Exanpl @; hest sopf
i nt er nedi SeoendapBUN éOS) [ cal forHafsteawl M /+: rst step CN
RS (25)

MeO Ovey-—=ThNONE™ (%@ OH E

(24)
NHFmoc . NHFmoc
Fourth step o N \WOH Fifth step O,N N
o€ U
L\?ﬁ\F F
(26) {27)
Fmoc NH, OMe

HN OMe Seventh step O,N

!
e %" OMe
F

F
(28) (28)

S
s X
. Ninth step
Eighth step /[/\EJ
02N < \\\‘\l '—. H2Nj[/\g‘
?z:;l\ SIF

F
(30) (31)

Sixth step O,N

NH,

[0091]

First step . . ‘
To a stirred solution of 2.0 mol/L lithium diisopropylamide in normal

heptane/ethyibenzene/tetrahydrofuran (16.2 ml) at -78°C was added dropwise over
10 minutes a solution of t-butyl propionate (4.78 ml) in tetrahydrofuran (10 mi).
After stirred at -78°C for 1 hour and 20 minutes, a solution of chlorotitanium
triisopropoxide (12.0 g) in tetrahydrofuran (20 ml) was added dropwise over 40
minutes. After stirred at -78°C for 1 hour, a solution of a compound (22) (3.00 g)
in tetrahydrofuran (10 ml was added dropwise over 30 minutes. After stirred at
-78°C for 1 hour, the mixture was added to a saturated ammonium chloride
aqueous solution in portions in an ice bath, and the resulting insolubles were
separated by filtration. The insolubles were washed with ethyl acetate, and the
organic layer was dried over anhydrous magnesium sulfate. The solvent was
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Second step Third step NCN N COCH (104)(105) [0134] First step To a
suspensi on of sodium hydride (3.90 g) in tetrahydrofuran (30 m) were added
a conmpound (102) (9.8 m) and ethyl formate (10.8 m) at 15C, and the

m xture was stirred at roomtenperature for 5 days. The resulting solid was

collected b f|| rat £ kb @raee) 1oaakfos d
t he compdl ngﬁr%dm%ﬁq%qconcfmstée%@gldhg@é;gorrrggﬁ%@((1%')3() (1@05 8) was

di ssol ved™? thanol (3 M), and acetam dine hydrochloride (500 ng) was
added, the m xture was heated at reflux for 7 hours. After the solvent was
evapor at 8dcasndlerepr educed pressure, water was added, and the m xture was
extracted witrh tﬁg Ryinpacatabe) (5%0%1) obhgined ivelite fins evaparatagdedrrdémol/L

duced ; o t lhdnfhe mixture
e e e R e
0

r@% SEpOR)
e twpwpumwez@omﬁeév% ﬁt@a&oeipea?f ”t'%”o%?ﬁrbv A S

m xt ur e wveslespiaduetl at 80C for 4 hours. The m xture was aI I owed to stand at
room terrper ature overnight, the resulting insolubles were renoved by
filtrati pyhgoand the sol vent was evaporated under reduced pressure. The

resi due wﬁb‘}%gl ssolved in water, the mxture was passed through HP- 20S5

| h t
g(r)egrsnt]rg Théh Pecé)il%ﬁfé‘p r\lgéﬂ%a@n%ﬁ% %:1% Hte onet%tgosr"c%lpgg gn %ai% oun 105)
(491 ny) tetrahvdpiaranEords)ams: a ¢ malfbhoraye/teige B?T%BF%?E ‘)Ex ‘%
Synt hesi sd@éd ianted€ne diftdres ttowp oumebam 07 peCharmectsl F.dhpurs, g mixture was

poured into ice water, and a 1 mol/L sodium hydroxide agueous solution was added
to make alkaline. The mixture was extracted with ethyl acetate, and the organic
1ayer.was dried over anhydrous magnesium sulfate. The solvent was evaporated
under reduced pressure to afford the compound (25) (1.67 g) as a crude product.

Fourth step . -
To a solution of the compound (25) (1.67 g) obtained in the third step in

tetrahydrofuran (16 ml) were added water (8 ml), sodium hydrogen carbonate
(1.74 ¢) and N-(fluorenylmethoxycarbonyloxy)succinic acid imide (1.74 g), the
mixture was stirred at room temperature for 2 hours and 20 minutes, followed by
extraction with ethyl acetate. The organic layer was dried over anhvdrous
magnesium sulfate, and the solvent was evaporated under reduced pressure to

afford the compound (26) (3.72 g) as a crude product.

Fifth step | ‘
To a solution of the compound (26) (3.72 g) obtained in the fourth step in

dimethyl sulfoxide (15 ml) was added 2-iodoxybenzoic acid (1.98 g), and the
mixture was stirred at room temperature for 2 hours and 30 minutes. Water and
ethyl acetate were added, the resulting insolubles were removed by filtrarion, the
organic layer was dried over anhydrous magnesium sulfate, and the solvent was
evaporated under reduced pressure to afford the compound (27) (8.77 g) as a crude

product.

[0093]

Sixth step ' .
To a solution of the compound (27) (3.77 g) obtained in the fifth step in

methanol (60 ml) were added methyl orthoformate (38 ul} and p-toluene sulfonic
acid monohydrate (66 mg), and the mixture was stirred and heated at reflux for 30
minutes. The solvent was evaporated under reduced pressure, and the residue
was diluted with ethyl acetate. The mixture was washed with a saturated sodium
hydrogen carbonate agqueous solution, and the organic layer was dried over
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[0136] First step A solution of a compound (106) (1.0 g) in
concentrated sulfuric acid (5.4 mM) and water (600 gl) was stirred at 110C
for 22 hours, the m xture was poured into ice water, and the precipitated

solid was ha»rgl L ected x?sug LLakiOn. THe $oldd VBS %§f§f’at\éﬁt NpWet &feduadd

nat ur al Ia foeu H NVR( DVBO- ds)  5:

the c 1Q7
8.08 (1H}’esrﬁ“,re§° ﬁﬁgeﬁfmp[oﬁfgg@%gyﬁ% gg %é BTt conpound 2
[Chemi cal fornula 421 [01381 First step The corrpound (1) (21.25 g) was
di ssol vadvémtidétehl or onet hane (106 m ), N, O-di net hyl hydr oxyl ami ne
hydrochl ori ¢ { 181a%0)bf amd @ peteme (LRB(2 551 ¢) wbtdnaddiedthmderth step in

| e CO04| NGy ARG NI gléi"éﬁ) WRgs Sldidb 6shpbefdiR (T RUJ egnd Bhk Uingcture was

hydr ochPaP {
dlycmjgr 6%%3%3;‘00%\%68]7965-%%8 OF gﬁ éltutll I,Beswasw B&trr\%é %ﬁdg\@l ﬂie xrnéﬁé urerv;racl;s

aci d, aesueatest edt%@dhﬂnﬁhw&géﬁ c BH%%I&C 815u"§a§c9#J Eﬁq i
sat ur at echgmediunmschieor.i dBhageleens waolayererated wrdhsrredyesd EFWQF’E a"’lffhiyﬁ?’eous

sodi um saiifiaé ewaanditidaesotos entumas clenoapatogt suh v nide mfioed uted dprgssemesr To
the resjdug, W§9ﬁ%dm@>é@%%ou@-'2d 4 belcpIAcHFLéat £graohidiwast CDINMEBL ed by

(a1 LI AR e e 15@93528867@92; 7IZHHW$ 6ERE1BY B2 ) A1
550 Si @3 J( -1%14 dl@?ﬁgﬂgf % HL) f 5% ?E%ﬂ( 54 5‘gt %3%%(_ oy
1

1.2 Hz
Second)et@pfsirre‘e72;&drpburﬂ16(fﬁa 232462% I97 Swadla $<r (- Qﬂﬁ R IORETS
5% pal | Gdi, U Gagr, o0 HB, 887]g§dd4vals—§e&i&j9 Hand the m xture was stirred for 7_

hours under the hydrogen atnobsphere. Further, 5% pall adium carbon (4.45 Q)

was add he m xture was stirred for 1.5 hours under the hydr ogen
atrmsphgp e)é the reaction solution was flltered and t he rmther | i quor wad
concent FHEEH Sifer reduced pressur ord he re |du lﬁ 86 f t he
conpound (3¥o al$piNVRY( %)Coglpoﬁn 98 ST g 3058 %ﬁ’—? ; 0 C ?f%df%!o

& or

brs), 6oetrofllidgthitdgandte (798, ul) at O the mixture was stlrre
minutes, and the solvent was evaporated under reduced pressure.

was added concentrated sulfuric acid (6 ml), the mixture was stirred at 50°C
overnight, an ice was added, and the mixture was made alkaline with a 28%
ammonia. agueous solution while stirred under ice-cooling. The mixture was

extracted with ethyl acetate, washed with water, and the organic layer was dried
The solvent was evaporated under reduced

To the residue

over anhydrous magnesium sulfate.
pressure to afford the compound (30) (968 mg).
iH-NMR (CDCls) 8 1.77 (3H, d, J = 1.1 Hz), 1.82 (1H, d, J=1.4Hz), 6.07 (1H, d, d

= 1.4 Hz), 7.15 (14, dd, J = 10.3, 8.9 Hz), 8.16 (1H, ddd, J = 8.9, 4.0, 2.9 Hz), 8.30
(1H, dd, J =6.9, 2.9 Hz).

Ninth step
To a solution of the compound (30) (968 mg) in acetic acid (8 ml) and water (1

mD) was added iron (769 mg), and the mixture was stirred at 60°C. The mixure
was made alkaline with 28% aqueous ammonia, the resulting insolubles were

removed by filtration, the filtrate was extracted with ethyl acetate, and dried over

anhydrous magnesium sulfate. The solvent was evaporated under reduced

pressure to afford the compound (31) (968 mg).
IH-NMR (CDCls)é: 1.66 (3H, &), 1.78 (34, d, = 1.3 Hz), 3. 51 (2H, br), 5.94 (1H, ¢,
J=4.7, 1.5 Hz), 6.51 (1H, ddd, J = 8.5, 3.8, 2.8 Hz), 6.66 (1H, dd, J = 6.6, 2.8 Haz),

6.79 (1H, dd, J = 11.4, 8.5 Hz).

[0095]
Reference Example 3
Synthesis of intermediate compound {39)
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2.4, 1.2 Hz), 6.95 (111, t, J = 2.4 Hz), 7.02 (111, dt, J = 7.8, 1.2 Hz),
7.17 (1H, t, J = 7.8 Hz). [0139] Third step The conmpound (3) (15.81 g) was
di ssol ved in dichloronethane (79 m), trifluoroacetic anhydride (13.6 m)
and pyridine (7.8 rﬂ[ui V\%Be added under ice-cooling, and the m xture was
stirred [EoemIeAlfORREER 29D | ute hydrochl oric was adde&%he m xture was

dr

extracted with dichl or bt hane. Iﬂe organic | ayer wa QD with dilute
hydrochl ori c @gN ! atad sodHENSR9Ar o eous sol ution,
and a saturated s¢ - i'"de "aqueous sol uti on, d dried over anhydrous
sodium sul fate, a he sol vent was evapor ated undér & educed pressure. To
the resi due was added hexane, and the precipitated sqglLid was coll ected by
filtration to afford {3 compound (4) (14.92 g). 1H (CDC13) 5: 3.37
(311, s), 3.58 (311, s), 7.42 (1H, t, J = 7.8 Hz), 7.52 (1 Hgg;c:J = 7.8,
L2 Hz), 7.80-7.88 (211, m, 8. KBiKAadd, ., Fourt tep T ound (4)
bt (O

(4.00 g) Seasndistepl ved \pn tetrahydrof ur 1]
cycl ohexyl-ragresitm brémn e-tretr hy@r of uram sotutt on (hS/ ™) vad added

under ice-cooling, and th ure was stirred at roomtengerature for 16.5

hours. An ammoni um chl ori de aqueous sol uti on was added und'(;r i ce-cool ing,
the m xture was extracted w thaghhyl acetate, and the i nsold®) es were
renoved by filtration. The orgahic |ayer was washed with water, and a

saturated sodi um chl ori de aqueQuBnfel uti gnglbgﬁjor der, dried owgH,anhydrous
g Qhdernrgduced dsur e. The

sodi um sufFbatth skad t(E%E/N sol.vent_ was- evap

resi due was purified r offet 0graphy to—afford—the £onp 833 ny) .
1H NVR (CDC13) 3:1.20-1. , M5 3.20-3.28 (11-1, mi_ & (1H, t, J =
8.1 Hz), 7.76 (1H, dt, J =8.1, 1.2 Hz), 7.92 (111, ddd, J ='8.1, 1.7, 1.2
Hz), 8.03t, J = 1.7 Hz), 8.07(36)11, brs). Fifth step (37)

Met hyl t ri phenyl phosphoni um i odide (5.73 g) was suspended in tetrahydrofuran
(21 m), and a 1.57 nol/L I‘I\-Eléty“{]HEhl um hexane sol uti on\!/(é?)\lgmjig

@ Seventh step I N

Sixthstep  O,N._~ "~ H,N \\g
| !

108 L

(38) (39)

[0096]

First step
To a solution of a compound (32) (5.14 g in tetrahydrofuran (50 ml) were

added water (40 ml), sodium hydrogen carbonate (7.57 g) and
N-(fluorenylmethoxycarbonyloxy)succinic acid imide (8.36 g), the mixture was
stirred at room temperature for 2.5 hours, and extracted with ethyl acetate. The
organic layer was dried over anhydrous magnesium sulfate, and the solvent was
evaporated under reduced pressure to afford the compound (33) (11.0 g} as a crude

product.

Second step ‘ .
To a solution of the compound (33) (11.0 g} obtained in first step in dimethyl

sulfoxide (40 ml) was added 2-iodoxybenzoic acid (6.94 g), and the mixture was
stirred at room temperature for 2 hours. Water and ethyl acetate were added,
and the resulting insolubles were removed by filtration. The organic layer was
washed with water, dried over anhydrous magnesium sulfate, and the solvent
was evaporated under reduced pressure. The residue was subjected to column

chromatography to afford the compound (34) (6.06 g).
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.. was added dropw se under ice-cooling. After stirred at roomtenperature for
50 mnutes, a solution of the conpound (5) (1.42 g) in tetrahydrofuran (8
m ) was added under ice-cooling, and the m xture was stirred at room

t enpera ar, 4 i nutes. Ethyl acetate and water were added, the m xture
was extﬁéﬁ%*"%%%'@ hyl acetate. The organic |ayer was washed with water,
and a saturated sodium chl ori de aqueous solution in order, dried over
anhydr o0%hisddtapn sul fate, and the sol vent was evaporated under reduced
pressure. The dieshiyueheasepurl fadadged hitemuogreaproplendafddr mlt Ak fpound
gclsL ( t1 %dgr)o. t}%ﬁﬁz\#\@iﬁ%@h &S%Jenlsgoxixla&fs @d&;ﬂ dgpwﬁi&gsﬂfg)ﬁgﬁ u;x)léléa 05
v L ol e N ; i i y (B, = After thesmikfure (w
(1H t,nh‘?@%.%a%%isf“% ig‘;‘é‘ fg g h:ﬂfld %7271 50 Higfldfeulor (s G 2. 1
1.2 Hz) raipedgio il Chpgirludpd of Eéﬁmﬁoe‘lnco% u,%djgéﬁé 3w %was. di ssol ved
in chl omekondd¢dairapyise auehal(Bimstes) | Aot st 3 - 0166 B
tetra nabatyl amioticimichicr vde F50med) tandomatempeB iy wepe Bdddde WAH t he
M Xt Ur e, ¥as c8ld Wiel ahybQCefae, 4nd5thoursanid kodirumas resdildvat eardgideous
sol ution was ed, 4Rder 18-S9 diNasaRdaph@ tBUXtiHAE: Wagussd raekedewitd h

chl or of ﬁéjﬁ%é gggé}g}?)%ﬁéﬁg?/ﬁ{%\%z%svgg dhwater and a saturated sodi um

chl ori d&f er, dried over anhydrous sodium sul fate,
and the sol vent was evaporated under reduced pressure. The residue was
purifiefbd®7ichr omat ography to afford the conpound (7) (619 ng). 1H NMR
(CDC13) F3udshlOred. 10 (11H, m), 3.67, 4.00 (2H, ABg, J = 10.7 Hz), 7.15
Eﬁ i g, v gsoigtii%}pof%-hféleohﬂ&n(dZ&izs)HOM #) Sgt(a%&g%ndhirf gea'i& din)eithgij 03
-1, brs).. even t _ | BEY tMasmekmselwed in
et ahy YR oy é{qeﬁggﬁ AT ST
m xt ur esWikkedst | FroRy LR PRI BFO26 dRSTr s By Cacet af e and wat %\rﬁwe’re
added, thwe rebxltine inaslubkas aredrenraeebriyadt g”a}té r wag WY W th Wdlt er,
and a sahuhad edtls editam dikboiaes Eyubous msagutsiom swfvedend theisolvenferas
anhydr oys, 50didm s drated udtd prbesisel velhe wassiduaperat eebjunger to edlsed

pressur 'rtO_Si ol ﬁé Ny gy?gggd?g}bﬁcﬁgggﬂadséﬂzé@é& nmy), tetrahydrofuran (5.8

m), an : utf ' a reaction was perfornmed. Both reaction
resi duedSnEY ! it ed, and purified by chromatography to afford

Fifth step _
Te a solution of the compound (86) (2.34 g) in dimethylformamide (10 ml) was

added piperidine (600 ul), and the mixture was stirred at room temperature for 20
minutes. Water was added, and the mixture was extracted with ethyl acetate.
The organic layer was dried over anhydrous magnesium sulfate, the solvent was
evaporated under reduced pressure. The residue was subjected to column
chromatography to afford the compound (37) (928 mg).

IH-NMR (CDCls) 8: 1.51 (3H, s), 2.08 (3H, s), 2.93 (1H, d, § = 18 Hz), 3.44 (1H, d,
= 18 Hz), 7.13 (1H, dd, J = 11.0, 8.9 Hz), 8.13 (1H, ddd, J = 8.9, 4.0, 2.9 Hz), 8.59

(1H, dd, J = 7.2, 2.9 Hz).

[0098]

Sixth step
To a solution of the compound (37) (928 mg) in acetone (4 ml) was added

benzoyl isothiocyanate (497 ul) at-0°C, the mixture was stirred for 20 minutes, and
the solvent was evaporated under reduced pressure. To the residue was added
concentrated sulfuric acid (6 ml), and the mixture was stirred at room
temperature for 3 hours. An ice was added, and the mixture was made alkaline
with a 28% ammonia aqueous solution while stirred under ice-cooling. The
mixture was extracted with ethyl acetate, the organic layer was washed with
water, and dried over anhydrous magnesium sulfate. The solvent was evaporated
under reduced pressure, the resulting residue was dissolved in ethanol (6 ml), and
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t he conpound (8) (511 ng). 1H NWR (CDC13) 8: 0.90-2.00 (11H, m, 1.47 (9H,
s), 3.35, 3.63 (2H, ABq, J = 10.4 Hz), 7.26-7.37 (2H, m), 7.47-7.60 (2H,
m. Eighth step The conpound (8) (464 ng) was suspended in

concentrated hydrochloric id (4,6 d e m xt ur,e

1000 f orairg ainau oy Sratel 200568 QHpAoR oh e Gy R gt T o 4 tred,
the m xtvierwass exiiedc th miktireewhy | exstagtat ovitirethyt ganiadel aperibfedeaathed
Wi th watigher aRd @ris@busahellydotisumghbduindeukgteoBhs eblyenonwdmevrdented

dried ovef; anvdroys sQu-um syl atssidandydNeuisetwanto wasmavanenaitegr apger

reduced 83%‘{2& Te res%yé rified by chromatography to affordthe
conpoun 9 (11 71
pt e e B St L
7.8, 2. asa(mmgmeﬂ LeHzgt7, 15 (H7dg, Jf@ Pi$-9 B27é.-1h d

Hz), 7.0Q91,(48,Hk), 8138 (TH8ddz) = Ninetp BIZép 5- Met hoxypyr azi ne- 2- car boxyl i c
acid (47 ng) was suspended in nethanol (1.4 DMT- MM (88 ng) and

met hanolse(v ng}%nt wer e added, foI I ovved by t he corrpound (9) (70 mg), and the
mi xt ur e Was irred. at om t enp ur 5%
pot assi um carbbrig L@l%ﬁqﬂfe 6%161 u non (lév\g( 324 énd%d}91 ?ﬁem% @E{%éggg?%aegt ed
Wi th ot Kb mdbpeaseaddnfh oRgLHiR My 4he SIS MEAF GiF

sat ur at %esmﬁnxmmmh&mslldedaq@é@@SIesO‘ri@bl 8R%i maseeley , A oEda oVieE BT EPSUS
sodi um spdfiabRs »BEE FhRos@l benfiltwas oy apdr ateeﬂluradfewvarseeixmedte@r wstduediyl The

rlﬁfll\lﬁ/;e gur ' ffte%dtﬂ%yo@mmgw %IBYdﬁ@dadcvfeW:%}?hﬁoﬁQrfﬁ@glii&hz(zih) sﬁﬁ'&terrg)
4 07 (3 \)@41 “}a? fﬁap%ra(%e)acﬁ%%fg@@ﬂ&%eggpregs%%ég C%lglff()-ﬁ@q}le 0 7&011 (lH t,
8144&m .68 (1H, t, é](H ddd, J—8 #g
Hz) 8. 15- mm‘i (@pQs)=s: 11@6@1171 d9J0=31 11ﬂz>d1 9§ (3H; dpJip ¥, 552%33’ 1 Hs}%f)
[01411 Exmire @d4,Synthesi.s B, mbﬁﬁiddaa J FChénBdal2. ﬁclﬁziuﬁa?&l@]H dd, @1117) 56
[0142] E'j’%giﬁ Pe, gl(lfﬂ_Qi@. BLimnrgds gr@er i ce-cooling solution of a
conpound (108) 1? 4.00 g) in tetrahydrofuran (40 m) was added dropwise a 1
nmol /L 3:Dbr ormphenyl magnesi um broni de/ tetrahydrofuran solution (24.9 m).
Af ter r@é@tgéd for 1 hour, a saturated ammoni um chl ori de aqueous sol ution
was addBeferFhee Fixemnle 4nas extracted with et hyl acetate, the organic |ayer
was dri@gntvetis ahhntdroedizedommosuld @3, and the sol vent was evapor at ed
under rgRAuGREPrESSUTL30]The residue was subjected to silica gel colum
chromat ography to afford the conpound (109) (3.24 g). 11-1-NWR (CDCl1l3) 6:
3.92 (311, s), 4.37 (111, s), 7.02-7.19 (311, m, 7.31-7.38 (1H, m, 7.52
(1H, t, J = 8.2 Hz), 7.78 (1H, dgq, J = 8.2, 1.0 Hz), 8.19 (1H, dg, J = 8.2,
1.0 Hz), 8.35 (1H, t, J = 2.1 Hz). Second step To a stirred under
i ce-cooling solution of the conmpound (109) (3.24 g) in nethanol (32 m) was
added dropwi se a 2 nol/L sodi um hydroxi de aqueous solution (15.9 nl), and
the m xture was stirred for 30 mnutes. To the reaction
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solution was added 2 nol/L hydrochloric acid to nmake the sol ution acidic,
and the m xture was extracted with chloroform The organic |ayer was dried
over anhydrous sodium sul fate, the solvent was evaporated under reduced
pressure, and the residue was subjected to silica gel colum chromatography
to afford the compound (110) (2.77 ¢). 11-1-NMR (CDCig? 6: ¥.04-7.40 (4H,
m, 7.54 (1H t3 J =iBs@ Hz)O,N. 84 (1 gF dg=o e g, 2, Hal -8, 21 (1H, dq,
J = 8.2, 1.Cf83.'¢3‘(‘IH, t, 1.9 Bz). [01431 Thir ep To a stirred
under ice-ceg ng sol ution of the“conpound (110) (0.96 g)d%E
2-ch|oroaceton§&%ile (4.98 g) was @dHed concentrated sul f A%t acid (3. 23
g), and the m Xture was stirred for 4 hoy,s. To the reaction ution was
added water, the m xturesywas extracted with _chloroform The é@gnic | ayer

was driedy@yes, anhijdr gusl sodfeurh el f age, aid g Hébsiel ventH wals or at ed
under reduced*pféésqiézf%C5$Tord t he I8 (111) a§\ﬁef‘J "pr oduct .
Fourth step To a&ti d under ice-¢poling sdifution of Gth mpeund (111)

obtained in the third Bep i n di chloronethane (24 m),

N, N- di met hy! f or mani de(“(s’ 024 g) and oxa(4® chloride (1.16 M5 were added,
and the m xture was stirred at roomtenperature for 3 hours. Tlmireaction
sol uti on was poured ipio nmethanol (20 m);°%nd the sol vent $g§?§§aporated
under reduced pressure to afford the conﬂ; defcld ) as a gride Nit oduct .

[01441 Fjfih steppko RHstdammedr undertice- cPol i-rg—sol Brd.oN of~ wpound
(112) obtarredi,N e [f pur TH 5t BRPS [ rofuran (1@ n| s added
dropwi se a 1 nol/ or ane/ t et r ahydiof lution (66.0 m )7 dnd the

m xture was stirred af r oom tenperature for 3 hours. The rgggtion sol ution
was poured into iqe? concentrat ed hydrd@ﬁioric acid was added to maeke the

solution acidic, and the m xture was jfmz
S7 'NH
. NH,
Ninthstep |, NHo Tenth step TFAHNWOHEIEVBM}] step TFAHNWOH
2 .
WOH A er 7 CFy
CF 51
{49) 3 (50) o
| S._NH;
SY NHBz Thirteenth step |l
Twelfth step 3\3 HzN N
TFAHN. -~ . CF
3
E/, CF3
‘ (53)
(52)

[0100]

First step . -
To cooled concentrated sulfuric acid (61 ml) in an ice bath was added

dropwise nitric acid (20 ml) to prepare a reagent. At -38°C, to the compound
(40) (50 g) was added dropwise concentrated sulfuric acid (137 mb), followed by
dissolution. To this solution was added dropwise the previously prepareld reagent
at -25°C over 1 hour. Thereupon, an internal temperature was maintained fr{?m
-15°C to -90°C. After stirred for 1 hour, the reaction solution was-aéded to ice
water, vigorously stirred for 40 minutes under ice-cooling, and tlhe mixture v&-fas
extracted with diethyl ether. The organic layer was washed with water, dried
over anhydrous sodium sulfate, and the solvent was evaporated under reduced
pressure. The residue was purified by silica_gel column chromatography to afford

the compound (41) {72.3 g). i
IH-NMR (mixture with hydrate body, CDCly) & 8.81 (1H, s), 8.51 (1H, 4, d = 8.1



stirred at roomtenperature for 15 mnutes. A 4 nol/L sodi um hydroxi de
aqueous solution was added to nmake the solution basic, the m xture was
extracted with chloroform The organic |ayer was dried over anhydrous
sodium sul fate, and the solvent was ev orat er_r e to
afford the, serpdedt ¢148p @& 4. ér‘ua@% ?1 éﬁ:%h It g%u#@dgpiﬁsfg dYunder
i ce- coolji=ng.ssHkLYtH. oN (0H, thé =chagdund. t(ﬁlﬁBﬁHolﬁt dimé8.8%Hzthe fifth step in

acetone (3.6 m) was added Fnoc-isothiocyanate (0.40 g), and the m xture
was sti éred or 1.5 hours. The reaction solution was evapor at ed under

reduced urg and .t C I
chr omat ogr sgﬁﬁ? CPEXPQFPgr@? F}?g}j W%S\ﬁ?%s g%)d ?Fin%q édecij%?ﬁone(%ei h dglt ep
The conpoded gndapncenipied ]IfIﬁjsroEI]i‘@?&I hI”% ki nII and
1- chl or feNdMiiRet r iAfetrhytiztedpfasple plasi Hee E‘Fﬁ"‘é?ln@) Nz ﬁﬂé‘@r\?\ﬁep@‘@fil ¥ i ng
under i gerGoRhithgoud TRlits! dtid ed tht reodhingeiiiien st wre afided 2 howid, seitdr was
added. §,0g, J0i x5 UBoHBS £xididk! @S Wl huulicahicor@ispiganeasidinenonganice ayer
vas dri gE %@g‘ﬁ v @gggﬁﬁwm | dl §otel Qﬁtﬁ%‘tﬂﬁrﬁce\ﬁ&% evigRofrahad:

ot bugamty Yo 510 AhaseESE I AL T 0 TR

3.90 (1sbdidm dubfatel. sndithe Slgeny FEp, eYppoyate 4 gy T ¢ g
Hz) , 4. Bidddiwad, puhﬁecﬁ by difiya g6l gﬂu@z@@htqzmatqgraphme afforé prgonpgound

7297@142((36% 740742(2Hrr)749(111 t, J =8.0 H), 7.57
(211, Oy I;IZ 7.9 ﬁg#& ft.7 é}fz)$§z72&80(2lﬂ)m)76§§(iﬁlli Jok 81 =
7,5 Hz) q%{ g 8.29 (1H, t, J = 2.0 Hz). Eighth step

To a sofat |3bﬁ3 #1; Be st orrpound (115) (0.22 g) in ethyl acetate (2.2 m) and
met hanol (2.2 m) was added 10% pal | adi um carbon powder (0.07 g), and the
m xt urefos@g] stirred at roomtenperature for 7 hours. The insol ubles were

removedyRydfdebpration, the filtrate was evaporated under reduced pressure,

and the resh ? S ﬁgb%@gt(gﬁ of g) Sds €@ sgRkdCiol vy IChic-ona®rt aphy 4w@taf f ord
;‘jhe\]cg”%iu’gfifz ?1}% % i(x %)as%tzr:f‘eg%t B tlepe%ltux@ 82 2( 1H,

4.46
(2H, d, haues, ?msi Ihf)solﬁe%iawaib?‘i" P?ﬁa “5% ’b “%EELSSLT } }é ‘ft’%l)d“e
M), 7.40a26 20edt jsograpy?. qthaz) ther rgultng SOH ?}’aﬁ P R

7.7 HzZ)wabid6ltiNsbpFostiepher to afford the Icpm@duaddéfs)Ibfechéol i[fh@détﬂ“lﬂlt@n of
3, 5-di CIIIeommtrlhglfn%ra%ec@w@wuw vagtiedi 1N, Bl Imetciytd, ormbnhel efidt Gr2wag 1 H-

/- azabenzolrlaz L) ethte. 1T§e3o gid a H?éxhwalér anisuphexahl weraphesp hat e
0. 05 r%a(i t% }Marﬁ:ene f S I entO
Ennut esri%()déu@o‘}}ﬂf’}fl A SBfuER cOh 8un nggﬁgém% 1 "R EM ttﬁﬁi})% %fam de
(2 M) wes cxeloldtedh i deR g eRrge PEsp stl &&%?%%Sra upEe

hours. Jhhen ckasmadekecphvhie affstdivle VIHBP@%I@ et hyl acet at e and
t he org@.pmkqmggtmsyﬁhl }e}dixaweboxamhyddpDMSs@cdemm wISfSa(tléT STH).8bl4EM was

evapor afed yndg sr)ee)@ﬁgl@r gsgus 6.8 angl, vhve (esiidel Mas-BUbj(eCEednl, 07.5P i ca

I I f t 7 VR
?‘?;Dc‘ig)“ ‘5759 r?I'ph%(”ﬁS?"‘I%f *%788@%"’“’““3@%0‘”? 036 (111,

t, :68Hz)447(3HdJ:. 6.96 (1H, dd, J = 8.9, 7.2 Hz),

7.10- 7. FohrtRElsp n), 7.28-7.42 (9H, rr),760(2HdJ—73Hz) 7.74-7.76

(2H m, 7190 (adhpound {439, (2Hy) p) 8B (dHEolyed) in 2toluapp, G097 BM ).

Tenth stepinq-o- pg& Sl €d . andlesn € evettihi g §@Ia1toloane§u1fm@tecﬁ@pﬁﬂ1@éi

(117) 0 05 cﬂ? d ﬁ{é iQ hane HQ¢od &k )130a8 adgdadv@iseekhdipyed(Wit®3a ng) ,
was Ssti

dth h Lha d
2)I’(It r actI&’cF f{;H' a@ﬂpaﬁt&%??‘a&% d]i'a é)UI‘ The tﬂfﬁgitms V@}% %glrr&beatmtﬁé Ud L das

the o Ic la
anhydr dems psodtivaemisul § &oars 11 %I%’éor?tm ﬁ%‘gpgﬁ%? a?’zaqﬂﬁ%s SOJI‘(J:I }gydﬁrate
pr essurkerbande tsobuti@s wdwea ddel, salls) dlet adxtwresyif eatEFEteE SIthAR® C?r aphy
to af fang bheGONMPRUNG a656)s (@] B tly)an &kdiNIRs¢CDEL Ihl@idg soluty OJE"H drde
11.2 Hz%ir%[%gd{‘ sgchu‘}n Ttfate, HEN, tife Z&véﬁﬁwabi e8apor@tB- Lﬁ].dgﬂ- I(eﬁbiped’r)

717 m teg Pdolutdsn ¢hrdmatbgTa (HZ
7 78- 7Pg4s g’ixjr?s gﬁ%% 8£1’f]f\a byz-z %1(!_@1)1 g; @% l(ula% J:hc? slg_g 13.}139t ),
137 cOPOPYT (4

9. 73 ( giforc
(11—1 NMR(DMSO dg) 8: 10.07 (1H s}, 7.84 (1H, q) 7.73 (1H, d, J = 8.3 Hz), 7.38-7.27

(7H, m), 4.68-4.61 (1H, m), 4.52 (1H, ¢, J——71Hz) 4.08 (1H, 4, J = 8.8 Hz), 3.59
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Ref erence Exanple 16 Synthesis of conpound 203 [ Chem cal fornula 441

First step A starting material (118) (500 ng) was dissolved in

tetrahydrofuran (10 nL), LDA (2 nol/L: 2.59 nL) was added dropw se at -78C,

and the e thr about 1 hour. Thereafter,

chl orot fl%’t%;illrsﬁ\ll\%%{ezg(%ogeg}f %;) was added dropw se, the m xture was stirred

for about 5 hours, warnmed to OI, and a saturated ammoni um chlori de aqueous

sol uti ofPM& added. After extracted with et her, the organic |ayer was

washed Wifth seersodi um chl ori de aqueous sol ution, and dried over sodium

sul fate. The, (88 fnlyfgn (€6 ingll ev aveesd dadhj egptvade ﬁmtjz}lﬂuthntahdgﬂépmy 2.6 kol d

the crugd g %ﬁ USteh 1490 a k932 iWhe $8S00MdSE 8B the rePuits@proRittagdlng (K: 554
I SSO

m.) 5al. 873
WL) e SsupeIRgan Og:%ﬁée%%% OLSJc[ Ak R%‘d)m ety (44 &ID U”@){q%h@gnrtﬁ%hlrin dut 87

e .m X 1rr
Then, atheolcpmipgRnaf ( ?&?ewﬁﬁo@’ﬁéi’l £15) 1J('%es gt F}é Lij’gn (4
ral) wasreadded wdnpPithsen shlartiing (236 Was vety pdegds PI‘GS‘?nEﬁut

vinyl kakenrd f601315ous) thasiatidedy oy apded &g tlamd:etdwlerﬂ mmetadazsmmw@d f or
about  31QIS - ke ull o6 HEi8n Was dVeKtFRA e 8 Ow O, ethy3 atdet ateed TirONjawie ¢hyeor i de
agueous SO Ut 31??1 Yash adrgeaqluegﬂg 4o 1911 %B}Ur?dé’v%%hﬂ)ﬁﬂ aﬁh‘%@ Wrd aahbYtous

acetate’ "¢ ou

sol uti off, “éﬁ‘ds ‘f“@’d ?ﬂ/grtggo%lﬂ@mﬁvgamafsa?vaqomaeff unéi He duels ere g? é%‘ 120)
(1.26 glesidun msspepfied by BRI sdeapPRlGRETR A 20Y %g‘?‘?é’?lngos °%86i"%ed in
et hanol cofpBpdtn)d Gusd (hatgr (2 tril), potassium hydroxide (291 ng) was added,
and t heinerr@mes) beatssd1at, o ef. 80X 1H0rs) ab@0t 7 8 THOEE, sn), Af 24 . I80GIFRdnl,0

[ 00m t efTpgy @§$ &;tbﬁ M OX{ Y8, Naso € engenl s atet Twal. qrﬂ%ﬁtesmd %E%e(tm eggng
et her wer re) ~exty. e
with a %5 0?‘?11%4?3%?835 sEﬂ ?gnétztgﬁ((eﬁ%%)gr%%ﬁ I%ayegl%vas;%le over
sodi umsul fate and the resulting residue was subjected to chronmat ography
to afford the crude product (121) (200 ng). Fourth step To the crude
pr oductglg(g;;},ae 200 ng) were added a hydrochloric acid acetic acid solution
(1 ol /L: m?t:p@lé)mlwgﬁﬁ’a@@ﬁss%lm in bieamalXt unel) Wesd st hioradadt 40C

for 4. S, I 7 t fort Ckh@n
sol uti gﬁm c?oﬁ‘co @{aegﬂ#o aff L8k %@éé s?ﬁlré)&/edtr@(g@ fort e8]

Step sodivrg hfgogris a{‘%éé %Tﬁrrném%%aé trlet?%%?mm?r ¢

aci d (3tht) aammomeemrgav@dlwrf‘ﬁﬁw%%h FOth e #EPeOYHOIHET AIRPUPE was
stirredetiti®Gified akouwiniydrous sodiimesulfol ethd dhe colené ipey atvap%rat?qiae
reacti thd%??' %dﬁ%d“’%&e%iﬁ@ent r ahedrediguer azlalsz@;kgryﬁetdwh ey rEaml‘:lafssgetjmco?alrntmﬁnat e
agqueous, o utlon t e et hyl acetate. The

or gani 8 £O%gh§a tf%%drp}% %Eaé\qﬁﬁ%ﬁ?@gf(um chl oride solution, and
dried over SOdI um sul fate. The resulting residue was pur| fied by

chr omatSegeaghytero afford the conpound (123) (146 r’rq "11- NNR@CI?ClS) 5:
7.62 (1. OHThe, calnpowh @4461 17286188 was giesodiced n dighloneme tiapg ),42%h

(2. OH, dbisoSdopyPe Q14 htih (aldd, mD a—ndLIbeﬁEyl ahmzofosm@ﬁem)gosznmw@ge ofedidd, J

= 12. 39,39 §3 cc?b Hader % gﬁr&éenoﬂregﬂd Arter dArfs3 fof. BRpugd. Heatimpied. 95
(LOH, g&g 03 ﬁ‘&% 9. ; ))n L-a26 4 gﬁe H'mﬁler Je&cdolPR, Hahd Shext h
step amm I1*tli’éuc 6u d \}\gé ‘a‘l(i’ {%% W?ﬁ; 0 tetrah ?cfhue(@n
(1.5 nB)ixtBECPes ¢2 &4 i §°ﬁ?§f1§rély S'Stiried at.room
t enper atueeud mtuabtﬂsﬂt S IhmmthVW@eﬁO Ween adtied OVEREPRY SFUSS AR e fE L ed
with eghyl tiaecestoaxtsﬁxt twhe erganixmel ayedemasdwasherreaiete. a Sbeli tapi el oF idle
aqueoug $@ledt bPMsiliaNGedrdotemaveirosatograyl tatdforihthe esupbang (HES(8RE was
puri f Hlby chr omat ography to afford the corrpound (124) (174 ng). 111- NWR

(CDC13 0] 4. 25 85
(LOH, rﬁ{N%ﬂ%g”é{%b% 0%19%%@:’207&1371&@%55 ?4086 H )O%O{J@%;@dss)) 1.52
(9.011= B 1, Sedelieh asﬂ% iR duf 811&4 s

N- et hy 8953.64, (4}15@&&3@@& 332)30@ e%d Hr n-2- pru col i nani de (38 nm)
and PdC12 (dppf) (9.11 ng) was added DME (1 nL), a sodium carbonate aqueous
sol ut| nmol /L: 0.335 nL) was added, mcrowave was irradiated at 70C,
and thﬁ}g@)ﬁture was stirred for 30 m nutes. The resulting reaction solution

wes SubjECLE Vo chramatography to Affard, theyehuds RNOGURlabtAEh(RA M)

Ei ghth st e’Ehe compound
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The crude product (125) (24 ng) was dissolved in chloroform (0.5 nli),
trifluoroacetic acid (0.5 nL) was added, and the m xture was stirred at
roomtenperature for 3 hours. The reaction solution was concentrated,

neut ral | 2e8adich . 2 0fl Utk £o) %&%ﬁwag cﬁ&b? Rkt i QPeoctftt EXhEAGH gk

et hyl fi anl c la ] an sodtl um ic:hl of i de agueous
sol ut i or‘ftf%ﬁﬁ’a &Pﬁeﬂ‘eo e ‘ér(?d?”l?rﬁn sstEﬁng %a] %%Jfﬁpﬁm esi ‘due” was purified
by chrofdtecogrizhye vantd Warshet R F?Pmsﬁ%ﬁéwmé? hémdt sharadofer tife btnd
(203) (3nErthe) . theliNvRe (OMS@ats)edto 3086, 6tirodd forsP,5 Bogms, (amdice; copyed.

8. 15- 8. Q42 wkdy (D8 Iﬂz)%aémea todthe etz )sol Ttidd- 7. @Mifdn Qdrogide6. 00

(2.011, br s) u(%? 112( % ]njm}/m ang a%e@ﬁs@l %lro@an ﬂemxﬁi&@d‘zhl 30%)
ISR AN e e o i e v e

[ Cheni caktfeastefIvait5qthg] NHB&%teFu Et °§€%B1°H E“(l”l?ﬂii)'i Waphed W @Q e 24U fe
conpoundodil@6)chl@68e rpjutiers dued afveyoraibvdiossaxidduagaedut. soiduthogolvent
i sopent Wasnk+dpdratdddu@a8r rad)cotapradded niThutresidwe pebgesified ibydsidiea (293

my) di S%Qﬂu\fﬁﬂ cthﬁﬁ@Jg%bhyItb%fMdm cottbithd )96 mE) was added.

Tecatbaly ) 31 YU B vag Sz;%fr(?ﬁ Lpry 39- ﬁgﬁgwg 50! lsstiu@mma@
hours. $oti’ éf%GhéH}r%g‘é‘Er évg% éli gddr’pg @%Jgpﬁsi‘g 52 33&% @}?r acted
with et ByA0-2&6t ﬁamil'k?e"%r?g%ﬁ'ﬂ: | th water and a sodi um

chl ori de aqueous sol ution, dried over SOdI um sul fate, and purified by
chronmat gghapbyd 0 afford the conpound (127) (87 ng). 111-NWR (DMSO- c16) 5:

9.75 (1. 011T g d7( @SL 4@ Jwas”mss%h% ﬁ l%%tl(u!agll (orﬁ m1§3 Qs Pa9BH),
(1.011, he &8 é‘%/g&é‘é

1.42 (9 mgs) %ied h:fl ﬂ% IIIIX?‘LII'B W 2 1;2; Egr' o(xf Qflnjdersg
2-f1 uorbﬁ@qugépnéﬁrﬁﬁ@or% soieerd: ‘%f4(§he/ Eg{a ePE‘]}(’ ‘;[ 17;9 AP SO um
car bonasear{ot#ted nhffoet chaddet: DVEUCE ( (%nerzhat er (0 5 nm), the mxture
was stirred at 50C overnight, warned to 70C, and stirred for about 7.5
hour s. L;h Iedto roomtenperature, 2 nol/L hydrochloric acid was

o a1 ed %éxea?“a% Bl GBS AL Lot Ld HLUPRSGES | 610Gk huipsadsed

u onat e aqued | was
e e (4 PO e & eﬁ"ﬁa%rei%f \xmeo@‘zlﬁyfhea% FiyE v iRl fog{l“ayer
was wastmembamatthreaf@bdmhv’@rﬁ dd 8N aUESYS sliiE ﬁ rogﬁa& oia @BaEﬁlé? WEd um
sul f at ewadhiddedas Fputhdr ebe byixthrometographisd waghethi adetagopghepyganicter,
and purl'agzbﬁ@a@%vmgdr*r%&.{ﬂ Bgubtsuaiddueh thertengoutidn (2054 ofOr 3nhgdrous

11-1- Nl\éRod U DVBQ, 98 ﬁ &I (& glév atdt HrdBr03dtled blesdlne. 7193~ 7. 45
G e At e e N G
mg

m, crgsa uggW R REfAtle
IH-NMR (CDCls) 8: 8.53 (1H, 8), 7.76 (1H, s), 7.68(1H, d,J=8.1 Hz), 7.45 (1H, t, J
= 8.0 Hz), 7.40 (1H,d, J=17.8 Hz), 3.61-3.58 (IH, m), 3.46-3.39 (1H, m), 2.22 {2H, ¢,
J =5.2 Ha).

[0104]

Eleventh step
The compound {50) (68 mg) was dissolved in acetone (1 mb), and benzoyl

isothiocyanate (0.043 ml) was added under ice-cooling. After stirred for 15
minutes, the mixture was warmed to room temperature, stirred for 2.5 hours and
further stirred at 40°C for 4 hours. The solvent was evaporated under reduced
pressure, and the residue was purified by silica gel column chromatography to
afford the compound (51) (80 mg).

IH-NMR (DMSO-dg) 8: 12.40 (1H, &), 11.69 (1H, &), 11.30 (1H, s), 8.03-8.01 (2H, m),
7.84-7.81 (2H, m), 7.68-7.66 (1H, m), 7.56-7.54 (2H, m), 7.45-7.43 (1H, m),
7 34-7.33 (1H, m), 4.81-4.79 (1H, m), 3.73-3.62 (2H, m), 3.48-3.45 (1H, m),

2.67-2.65 (1H, m).
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Synt hesis of internediate conpound (135) [Chem cal formula 461 First step
Second step CIF Third step 1\1*- Br (129)(130) C-F (128) (131)

NCF Seventh step N+--.'COOH (135) First step A starting materi al
.(128) (35 g) and sodi um hydroxide (20.6 g) were dissolved in water (300
m.), and the m xture was heated at reflux for 2.5 hours. After cooled to O

C, concémeléibedehydrochl oride acid (44.7 nL) was added, water (120 m) was
added, and The qmesipid 45 Bd{&bmal was debvlsed e Bichipromeitiags &on%ﬁﬁf 4 the
crude pnagusto-£i29) ethdBpDpehylabointen®.043 trlatveswakicdddettra Witreggrl sigogium
hydr OXit ﬁi?tet% %%?m%?% w%s%iﬁr@d%%owﬁexﬁﬁéﬁth@@ feeutiodlr, aanduebes Bbdiuu e
was extracted w e a - | _ um
sul f at eL?gr%eflocraggfj%%t%?,Oéagghﬁg%u%%@%{q%@egdl Lﬁfgevﬁ‘%ig%rta g%%ﬁ%gﬁ%%s
oxybr omReREata-00 TgF WeRSTdf SHFY SRS 1S e&eﬁvég? i t5p PP aﬁg Fheo

chloride solution, dried over anhydrous sodium sulfate, and the solvent was

evaporated under reduced pressure. The residue was purified by silica gel thin

layer chromatography to afford the compound (52) (58 mg).

TH-NMR (DMSO-de) & 11.42 (1H, s), 11.23 (1H, s), 8.01 (2H, d, J = 6.6 Haz),

v.84-7.81 (2H, m), 7.70-7.46 (5H, m), 3.10-2.99 (1H, m), 2.92-2.82 (1H, m),

2.65-2.59 (1H, m), 2.12-2.05 (1H, m).

Thirteenth step
The compound {52) (57 mg) was dissolved in ethanol {1 ml), and a 2 mol/L

sodium hydroxide aqueous solution (0.6 ml) was added. After warmed and stirred

at 70°C for 7.5 hours, the mixture was cooled to room temperature, and extracted
- with ethyl acetate. The solvent was evaporated under reduced pressure to afford

the compound {53} (7.7 mg). |

IH-NMR (DMSO-de) 5: 7.01 (1H, t, J = 7.8 Hz), 6.67 (1H, &), 6.59 (1H, d, = 7.6 Hz),

6.51 (1H, 4, J = 7.8 Hz), 6.29 (2H, &), 5.07 (2H, s), 2.90 (1H, d, J = 10.6 Hz),

9.59-2.49 (2H, m), 1.74 (1H, t, J = 13.4 Hz).

[0105]
Reference Example 5
Synthesis of intermediate compound (58)

[Chemical formula 31}

N/S”w< HN/SO”% THQ Q
ON \ '™ First step ! Second step : l
- M R &NWPh AUV, OZNM\/\PE"!
U\F A A
{54) (55) (56}
Ph\/s\/NHz Ph\/S\’/NHZ
b N
Third step ON Q\ Fourth step HoNe o
2 3 /\\f\\‘ l‘ I
| | \\/\F
L
F
(57) (58)
[0106]
First step

To a solution of 0.5 mol/L potassium hexamethyldisilazide in toluene (7.3 ml)
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m xture was heated and dissolved at 60C. The crude product (129) (25.7 g)
was slowy added at the sanme tenperature, and the m xture was stirred at
the 110C for 4 hours. After cooled to roomtenperature, ice water was added
at 0C, 10 nol/L sodium hydroxide (174 nL) was added at the sane

t enper awsead@m t4theh v peifurzen (B néikt amé taedtogibtemone HP0 7 adé verseslovhe 28Agani ¢

| ayer %!‘@?Jéegh%té%usr% Hm-hydr ogefie£ athonhte -8t dosadiam ehdoduiide of
go

agqLeous L ol 8y & E%fdoe 93@% gﬁymmyﬁ@ ent) v af Qi ahpvassdeapeaduct |
e ?ﬁ 3 ride
((j| SSZ)I \(,é@el ﬁnltxép%ﬁ\@s E (;tlhflﬁe é)hlgf grrg%]/ulrateod %%%Hk)ud{\’aéﬂo id
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pr oduct ag&80)s (561®1®1qiffg)"aﬁrﬁ é‘ﬁé fre Wé% WGBS df ‘g - 7@8}38&%?%
St rredT&l@rméif;Eturenukesextmhrcyed cdthaghsl eukiptadaad, t}tehéfﬁﬁ%%? UpBeRFs 1P?‘f{ed
for 40 gb(gwgﬁﬁydﬁﬂﬁ Wakaediund suofane t efhersalwams. wAS teeapetdted wederarkdadsd t he
precipi tated sol] t\ﬂgsre%?d&@wa%dp@iﬁ%wﬁf ablu@kn tch rafufa@b gk slphe wr ufferprbeuct
(131) (Eﬁi i Eg)u aﬁija P d %Hﬁ £431) (361 ng) was dissol ved
in net hé‘l’FBP% ¢ oIﬁ‘? en orl%éJE ‘f%&ég was added, and the mixture
was heated at reflux for about 2 hours. After cooled to room tenperature,
t he sol Btt@nl wiap concentrated, and sodi um hydrogen carbonate was added, the
m xture \/\/aST@%reaﬁmdmw dfhttet bylpaced 466) (FA@ mehahizinkdyier fingts s 1@s HEE wi t h
a sodi U%}l Qrd %lﬁgﬁ QM1 btk aNdioad e ol @doVers swdhnirsehfaabe (42ulf f or d

e

t he Cr u é EEO%dUCt é (sg;gje(@ a@oonﬁté&?e?&tt@ﬂeﬁ%@ Chuds Rl otusthy( k38¢r (100
fl

1 )b ﬁ&%ﬁf%‘;ﬁf Vzelgﬂ aided, -%ﬁflﬁ}?%‘h%%pvh % aliney “”th IS anide. (57. 8

my) wer emdhasiel ved (hy DINCIE3V AL PRUTGET éi"lﬁ}i’teltb }eﬁ t??%a %ﬁdg W& ﬂx ure

was stiwreddatd 896rforhabout Baboerism Afifate.capfedet BolveBmt EnHEIRATGF

et hyl Hglt fe W2 43148 Gur et Rea ffeaLItHd egnpohnd (5@s(1f8ill het.ed, water was added

to the M%gc bi‘ 5"‘1%(2“( ey %t'xﬁ%emwm at byl 18GeHat & 0Tt of, ghni ¢
a

| ayer

m Sk t 0N, gy (=4 guer
sodi um Sut& 'FV\Q’ ( oy g%b fg%@ggr%§%1{§9 fﬁ%?g th(e corrpound
(133) (%413 1Hg)ddds - ﬂﬁl\@v/Fi 6 é % E« 5 H& 62 (1.0H, d, J -=
9.35 Hz), 3.93 (3.0 H %). Sl xth step The conpound (133) (64 ng) was
di ssol vm()ry_lp tetrahydrofuran (1 nL), a 1 nol/L sodi um hydroxi de aqueous
sol uti %}3 m.) was added at 0C, and the m xture was stirred at room
t enpera ur

ooy ocnl o 1T ot ung ot ctlﬁ sohy dgé ?gumsn@%eaw%@da Rmi1phds added

t d e t.l.n S

col | ectleanagyl flﬁPtt}F%‘fy"d‘r?t?o alff‘ rag e 2t g a%&ig‘gfw o E!f @\%ﬁth

step minfive, @nddeeepbm?étwislsﬂépo(fﬂ?e ¥ %Ee <&at i

oxal yl whb ordidde dhcoffrant] swaBiraddeid &t 10D, dhe MAEuRE ¥ 2 & §f|fPP’é‘d for

2 hour seo ) 2 BRbd by SQEE N vYidE (8D d el Roueaullesolanti e HOx1B38 Wi st daatded

at the SRR teéTHSu tur%eaﬂa@'xttd}e v&@sxﬁxlérd% AVRS1i 8% ¥ idk tae2l % drhmeh hy hgacatsat e
e O

ester. e éﬁ#er NageVas ceo% ’ﬂfe% 6l x4 3asQdiumehlath dehyl

aqueo ssoé‘dﬁlﬂ’f“’& His B4°8ver so ate to ffor oduct
(?3,5) u(a&erﬁ@‘)e @ preaTE h‘éﬁfehaVﬁVaS % ésmgréc‘“’? QLH%?;{S -
°t he

concentmageekiutresuidhtedr e wivm%w&d@é'dp?’@t?ﬁémrd% GP PESTHte 2

M Xt ur g.88f.d ikt gredicdbe dibhnathrowagogondonta affert the asmopand (&7kctide

pr oduct )135) (28 ng) [ 0150] Reference Exanple 19 Synthesis of

| nt er me g&@ d: 149 (JrEhe cab.ol R fo 47k, o), d 1661 1137Y(188) HELO OF
e

00 FOUH:(LH ad,’ 1ZOo 8.9 Hz), 7.34-7.49 (5H, m), 8.13 (1H, ddd, J = 8.9, 4.0, 3.0

), 8.45 (1H, dd, J = 6.8, 3.0 Hz).

Fourth step
To a solution of the compound (57) (112 mg) in acetic acid (1 ml) and water

(0.1 ml) was added iron (91 mg), and the mixture was stirred at 50°C for 2.5 hours.
The resulting insolubles were removed by filteration, the filtrate was made
alkaline with 28% aqueous ammonia, extracted with ethyl acetate, and the organic
layer was dried over anhydrous magnesium sulfate. The solvent was evaporated
under reduced pressure to afford the compound (58) (98.7 mg) as a crude product.
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Fifth step NHBzTFAHN N First step To a sol ution of
diisopropylamne (13.1 g) diluted with tetrahydrofuran (75 m) was added
dropwi se a 2.67 nol/L n-butyllithium hexane solution (48.6 m) at -25 to
-40C over 5 minutes while stirring. Further, the mxture was stirred at the
sane te gcg ture for 20 mnutes, and a solution of ethyl

2- met hyl*: xobutano e (9.36 g) diluted with tetrahydrofuran (75 m) was
added. &?é‘?rel’ﬁe 6 The mixture E/va stirred for 50 mnutes, and a

sol ut i oSyoth¢he %m@mm@dl%@%’}nr{oﬂl@ 6@; di ssol ved in tetrahydrofuran (150
m) was [gHegecdrfepwudesdver 10 minutes. The mixture was stirred at the sane
tenperature for 75 mnutes, transferred to agsaturated anmoni um chl ori de
aqueous sol ution, d extracted with ethyl a¢etate. The organic |ayer vvas
dried over anhydrous sodium sul fate. After fBh tr%ﬂ on, the filtrateN
evapor at ed under nthe~reduced pressure, emd/t e resi due was subj ect ed |

col um chrpmat.ogriaphyi to Fafst ee conpout 137PeqBd57eRYN L HNVR:
(d6- DNSO) 2@ .21 (‘_‘LJ:S‘EI—‘W')tohﬁI T (311 m, 3.41-3.1 3
4.01-4.12 ( : , 5.23-5.33 (1H, 1-7.23 (111, m, 7.6 7l69(1H
m, 7.87-7.96 (1H, nm, 11.28-11.37 (1H, . Second step The corrpOU(@d)(B?)
(7.57 g) was dl(sgpl ved in 22 m of ethanofgoya 2 nol /L hydrochloric

aci d/ ethanol solution (22 mM) was added, and the m xture was stirred at -
roomtenperature for 30 m nutes. The m'xture was diluted with water, washed
wi t h hexane-di et hyl ethe (1 1& t he aqueous | ayer i, basic with

pot assi um car bonate, ar ﬁa {"ed wi th chlorof orm Theliorganic |ayer was
dri ed overhiafygr ous sodi ipl f at Epuﬂhtséwfh rations<the filtrate was
evapor at-ed—under-reduced prégsure to afford ke pound® (138). A total
amount was used in the&t reaction wi thout a pu é;catl on. Third step The
conpound (138) was di ssetved in nethylene chloride (30 benzoyl

i sot hi ocyanate (2.05 rfl% s added under ice-cooli ngs3) and t he m xture was
stirred at the sane te ature for 30 m nutes. The sol vent was evaporat ed
under reduced pressure to afford the conpound (139). A total anbunt was
used | P% next reaction wthout a purification. Fourth step To the
conmpoun %9) was added pre-ice-cool ed concentrated sul furi c aci d (30 m)
to di ssoifvesPadual Iy it, and the sol.utipn was stirr.

m nut es. Fukt hevoluigpof Cbd adllTe d OL@HE BRY g%’f%rdegktﬂlfitﬁlfa@@eci”d ﬁ Rlls
added, aae addedniictlylecties €0 middand 2oCthyt 22putenene &S ‘Fé%

sol uti oyeas drépnskenheld tartiag wat@s C.nedfteal stiocdwit h7§df desiurhour, a

car bonal, g, . gd L LARLEG IS (%fobx&hgme&@ttﬁyl e rasganivad ayerd dapwdes ed
over an dro M S tal %‘M@E %&&QL grﬁxﬁ@nfd&xt&%ﬁd\é’% ueous

evapor Héf’ raeduce nressure, e was subj ect 060l um
R

m

chr onatS@@F"a@hny‘% agled r(?nldheh%dﬂﬁ‘dﬂﬁ%l ‘Yﬁs
1. 25 (3iktute wWaseFtrgcidz) with r;zmh}( 3qqeta§s3 and (og‘g&mcs})ayeg WAy

14.9 HZa)nhy@rBtZs (ﬁahéneﬂ,um] shdffeHz) The. &gvelzﬂ_lwaq evRporgteg Hp)der7rq_c§3.1c@ 11,
dd, J ‘rl;&s e, Ynl % reidagﬂaﬁguéﬁm BY ,colu8 {Hrblnatbgraply 7o hffdrd ,the. 00

(211 Olkmfdligl ‘%Q 8.16 (11I, , 9.55-9.68 (111, br), 12.0642. 36
(111, | e d Iv | uene
(3 n1) 1@}55 %t@?gp‘ﬁtr%pnuf’(mé??%fr %iﬁill#en&a%%ﬁ%}) . E'E%? ts)O) was
added dr’b?)((ﬁfées)atz asrgELovedte s It fut 8 i%% &P e sane
t enper a8 &2 05. 4addEt shral2 {1 Hodd, J anid- %,tfﬁ Priéd, Bovd WHhaldd, dricér® 4.0,

i ce- coqting.5610 Bl adfJ a 20, avkwWie)pot assi um sodi um tartarate aqueous

sol ut|0n40 m of et hyI acetate was added, the m xture was stirred at room

tenperature for 30 m nutes, and extract ed with ethyl acetate. The organic

O .
| ayer § r’?{iihqefcg}/n%rou%gr}% PSUOST 1?1% bﬂ@lﬁgbfm tRe first step were added a 4 mol/L

hydrochloric acid/dioxane solution (1.65 ml) and methanol (40 ul), and the mixture
was stirred at room temperature for 1 hour. Diethyl ether and water were added,
the aqueous layer was made alkaline with 28% aqueous ammonia, and the mixture
was extracted with ethyl acetate. The organic layer was dried over anhydrous
magnesium sulfate, and the solvent was evaporated under reduced pressure to
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After filtration, the filtrate was evaporated under reduced pressure to
afford the conmpound (141). A total anmpunt was used in the next reaction

wi thout a purification. Sixth step The conpound (141) was dissolved in

et hanol dra drate (0.268 m) was added, and the

m xt ure %é%rds{v?er?%g Cﬂ)@i@@ﬁﬁ’égature overnight. After diluted with a
saturated sodi um chl ori de aqueous solution, the mxture was extracted with

chl or of doniolThe organi c | ayer was dried over anhydrous sodi um sul f at e,
filter edrm@,aq\,tgpe filtrate was evaporated under reduced pressure. The

resi due was ﬂ‘bu g t& Tetel HHR?GBQ”@@@QX‘Z@DW@ Qna:iéfe%ﬂe t(hempowape Lt edl42)

94. 4 6 LG J=
g.S 9 HZ”?Qenszo% 1?% 10¢ anag'e )(i(g ?—iz ?76§% néét f%})rred? 4 tO‘@-'i'o (i(e)J N
12.1 Hz)minpteg(apf the sglvent j?’aﬁz%"al’él-“% dgurder 594 ﬁfp”é *‘"é§ 6. %‘fﬁ’e }

6.79 (1hadeadddd zontentragedsspifyricsasidnting sabp RN BEHHO IR et«ealza 29 400

vwas di ssehMreaturet @leraipidl ahdrie ©2xniry, wis edd aliatareberat & 2(82/0%@911%5
added, A8 XYL 6xNas sitivif € ditler6Q6-daling. NAWHeS mikheres olaveattraced
evapor at e g“”%er [ g%‘ C(} HR' Srsgsa‘!ﬁ? 12384 &Q@ W &H UG WSy S4P) galiedribe &Rlrum

chr omat 0 111

1. 44 (3ﬁﬂb§”ﬂr0‘is 4183511%%“6’215‘111‘1 Wnp %g‘é '%1‘1‘4% g‘%apoﬁ N&ﬁgpcg.g ”c%dm 2
Hz), 3. 5re¢aure, agd the—resdye ppgs pYrdwd '?ZH CO&PW‘ chrpgigfoppaphys tg g ’Pi thg 3
= 12.6 ldb)n,poﬁinﬂll{GQl@Gd@) J =10.6, 9.6 Hz), 6.98-7.06 (1H, m), 7.34-7.41
(1H m zHZNmsz@lm 5 (31, HTAT6SBH Y, 1M7 (F ght B. 7t 61, he = dapoting
8143) d( 1% gp;){ ?&ﬁhﬁ?daﬁ B (@@I héal eNes CIYOH ! d% 62 w2, 7Rnganese J -

i oxi de k erature
for 2 hé % %) %ﬁ doaiautl on~was’ ?Ltf gggﬁ%%h@%;@ %{el |6'?‘§e)rg g%@t he
filtrate was evaporated under reduced pressure to afford the conpound
(144). Komotlmkteamount was used in the next reaction without a purification.
Ninth step Tmescqafmamacﬂhé tédpovad (625698 wed inmerBt lyldelemdhi ot wadex L.8 ) |
N N-di %ﬂif'waé@ eﬂﬂ?eldﬂ reﬁ ééf &ﬁé)uahu%e(zﬁ&tuké wastaddedt wdero edones! i Tge and
the m Xt ur a&‘%ﬁour 5 fﬁ'pﬁ&% o%xtslgrﬁmoﬂlia %h@%%uit%gggﬁ%@l&&és

g’é
23? Lfat é’diss’@d‘iig‘fﬁdbLXafﬂB%ﬁ?ﬁf@ aq gtrsagf’u‘%%%%x argfg #h lt}%%%lﬁ Eafe, and

ext ract ddiedii bhetanyily daet agnerRemopdale | Tersohant d?vlaédewa Vafsts
sodi um sed daideprebbhiiceteaffomhthd bempphnd 468) (&hs3 evalpor areddansriusteduced
pressure. The residue was subjected to columm chromatography to afford the
compoun 1(1]1 5) (30 2 ny). 1H- NVR (CDC13) 8: 1.51 (9H, s), 1.52 (3H, s),
1.53 9 (ISH 2.73 (1H, d, J = 11.6 Hz), 3.00 (1H d, J =
11. 6 Hz eﬁée i‘ﬁm =" 53. 8 Hz), 50-6.54 (1H, m, 6.91-7.07 (3H m,
7.47-17. 211(11“1%18 ﬁfmte["@fé]lﬂteﬂ@f%}oéﬁ’ée anpl e 20 Synthesis of internediate
conpounfCdme] fGmeniacdd! formul a 48] S, NHBoc S, NHBoc
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El BocHN (146)(147) The conpound (146) (126 ng) was di.ssolved in

met hyl ene chloride (1.3 nm), manganese di oxi de (600 ng) was added, and the
m xture was stirred at roomtenperature over night. The m xture was
filtered through CE|Ite and the solvent of the filtrate was evaporat ed
under reduced pressure® The resulting residue was di ssolved in methyl ene
chloride-acetic acid (4:1) (L3 pyrrolidine<Y210,yp~pad sodi um
trlacetylborohydrldeN(ld }mﬂﬁiefagdeﬁ he m Xt ge@navas Stirred at
room t enpefsl ur-s—Fhe— i xtiur Y | ut ed wrth—a*sat ur at ed
sodlun1hydrodg a; onate aqueous sol &io d extracted with ethyl

acetate. The organictlayer was dried over anhydrous sodi um sul fate,
filtrated, and theghjltrate was evapor at ed® 8hder reduced pressure. The
resi due was subjected to col umm chronatdgragmyago afford the qpnﬂqggd (147)

(65.4 ny). 111- CDC13) 5: L51 (91 s¥(’1.52 (111, s),/" 17537 (911, s),
1.67-1.73 (241, i'zﬁlr&&bb s), 081 Fakh spnr,2 1R- 2,28 211, m),
2.42-2. Sﬁcgﬂi 2. 913 3 HZ), 3700 (IE1, '= 13.1 Hz),
3.70 (111, oo, 1. 152Hz) 6. 4706. & , m, 6.69-6.77 . m,
6.92-7.08 (311, ny, 7.57-7.68 (111, m. F[0152] Reference le 21
Synt hesi s of cot#bund 200 [Chenical fé8Mula 49] --S NHBz , {1 st st ep
(148) First step The conpound (148) (100 ng) was di ssolved in
2-propanol (2 m), 4-chlocomli ngeel ine (52.7 ng) jadded, and the m xture
was stirred and heated;at ref Jux. éf%er 6 hours, 4tchloroquinazoline (24.0
ng) was addgdﬁu@ndﬁciﬁ D alraN at reflux for 2
hours. After——coot®ed t tenperature wat er added, and the m xture
was extracted with ethyl “acdtate. The organic IayeF was dried over

anhydr ous sodiun1su|fate Ed the sol vent was evapegated under reduced

pressure. The residue mas subjected to silica gel columm chromat ography to

afford the conpound (149) (126 rag). 1HNWR (CDC13) 5: 1.83 (3H, s),

2 11 2. 2.75-2.82 (1H, m, 2.90-2.92 (1H, n) 2.98-3.02 (111
gﬁé% dd ' = 11 4, 8.9 Hz), 7.40-7.51 (6H , 7.60 (1H, s), 7.77

(1Ht S Hz) 2H,..m . 8, 11-8. ( J =
o ol 2oy BLLE0 G 8 BB g%% ﬂi%%@ gk (et o
di ssol vmvmléﬂmesmmrhr)ﬁmlﬁwt%% P UhPdr W e adge S%fs d’ and

t he mi xhauwreuwdsr stirringd dtfterobmthenpeiraedieé f8r ioddybourrﬁéerlé%fl?%ﬁ"as
SO'Ut'QHaW@QrQQP@§QJéﬁﬁﬁamund@ﬁnbﬂﬂuﬁeﬂd@méssunepuanddeenregrdd@dwagh

subj ect c K iiheadodh eo&iemp Gunt t200
(571 et%i’ﬁ%ﬁ D%% 9 gm 1@ @m}@g R ot or alfhg o GiRP

2e vea 2@ (1H
| 5o e tni Shysigted filtgrfs 2; ﬁé Ti“enm""as "
11 9, wrgdemzr)edivetimrfeslsilfe gnd § he—f Sléuﬁg%as S/‘“@@C e ro%‘# g7 3‘8 (2H,

M), 7.85 4fldid the chrepaursl (69) (97 84 (2H, t, 4.1 Hz), 9.89 (1H, é

[ 01531 :$i-mpiarlopcLhe: f ol1l @ Ng. doBEEHdS), @e’f%(bfglntiﬂeéaéal 41T Swé%s g2y, a

Condens(' @g reé‘CI hon, WHBWJ o el W, hi @1 eeur scgem)y\ﬂ;hleﬁlﬂn damq;br;grl?up
(0] (0] t Qr t GO AU

descrlggé% g'fgg@ %X")fa% B Q% ad, o 1@@pha. B, thes-euwa

"finally, the protecting group was
reaned7§6 oﬁ% @Efﬁ@ substance
Second step

The compound (65) (3.99 g) was dissolved in ethanol {20 ml), a 1 mol/L
hydrochloric acid-ethanol solution was added at room temperature under stirring,
and the mixture was stirred at room temperature for 1 hour The solvent was
evaporated under reduced pressure, the residue was diluted with ethyl acetate,
and the mixture was extracted with 2 mol/L hydrochloric acid. The resulting
aqueous layer was made basic with potassium carbonate (pH = 8 to 9), the mixture
was extracted with ethyl acetate, and the organic layer was dried over anhydrous
sodium sulfate. The inorganic substance was removed by filteration, and the
solvent was evaporated under reduced pressure to afford the compound (66). A
total amount of this was used in the next reaction without a purification.
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[ Tabl e 1] Conmpound NO. Structure M5 [11+1] NVR (solvent, 6) tIV NH2 O r''
-N1S --1/ tt 1HN s-Nelis 456 2 NH 2 ON ---.../. ST( N--:,N 412
"H NMR(CDCl 3) d: 0.80-2.10 (11H, m, 3.59, 379(2H ABq, J = 11.1 Hz),

407 (3 ?\? 4 } 1“5@ 17 Aslteg X Ad%)= 14.33 {1,
Hz) %8, g&@rﬁl%ﬁﬁ 134, J|1|Iz1) I’%b%ﬁ)g%)"’ / 2% 9,5,2%)%%1}5 s iw%@% (1
m), 7.52-7.60 (2H, m), 8.25-8.36 (1

[0113]

Third step
The resulting compound (66) was dissolved in methylene chloride (20 ml),

and benzoyl isothiocyanate (1.43 ml) was added dropwise while stirring under
ice-cooling. The mixture was stirred for 5 minutes under ice-cooling, and stirred
at room temperature for 45 minutes. The solvent was evaporated under reduced
pressure, and the residue was subjected to column chromatography to afford the
compound (67) (4.34 g).

fH-NMR (CDCls) 8: 2.00 (3H, &), 2.73 (1H, dd, J = 13.1, 6.6 Hz), 3.18 (1H dd, J =
13.1, 7.6 Hz), 5.24 (1H, d, J = 10.6 Hz), 5.29 (1H, J = 17.2°Hz), 5.67-5.79 (1H, m),

6.99-7.07 (1H, dd, J = 10.4, 10.4 Hz), 7.45-7.53 (3H, m), 7.57-7.65 (2H, m), 7.83 (2H,

dJ=7.07 Hz), 8.39 (1H, s), 8.86 (1H, &), 11.36 (1H, s).

Fourth step
The compound (67) (4.34 g) was dissolved in methylene chloride {220 ml),

iodine (3.64 g) was added at once while stirring under ice-cooling, and the mixture
was further stirred for 30 minutes under ice-cooling. After diluted with water,

remaining iodine was reduced with sodium hyposulfite, the aqueous layer was

neutralized (pH = 8 with sodium hydrogen carbonate. The mixture was

extracted with ethyl acetate, and the organic layer was dried over sodium sulfate.
and the solvent was

The inorganic substance was removed by filteration,
A total amount

evaporated under reduced pressure to afford the compound (68). .
of this was used in the next reaction without a purification.

[0114]

Fifth step
The compound (68) was dissolved in tetrahydrofuran (130 mb), pyrrolidine (4

ml) was added, the mixture was heated at reflux for 2 hours. Water was added,
the mixture was extracted with ethyl acetate, and the organic layer was dried over
sodium sulfate. The inorganic substance was removed by filteration, and the
solvent was evaporated under reduced pressure. The residue was subjected to
column chromatography to afford the compound (69) (8.44 g).

1H-NMR (CDCls) 8:1.71 (8H, &), 2.71 (1H, d, J = 14.1 Hz), 3.39 (1H, d, J = 14.1 Hz),

5.01 (1H, s), 5.09 (1H, s}, 7.10 (1H, dd, J = 10.6, 10.1 Hz), 7.81-7.40 (4H, m), 7.47

(1H, t, J = 7.0 Hz), 8.05 (2H, d, J = 7.6 Hz), 8.08-8.13 (1H, m).

Sixth step

The compound (69) (459 mg) was dissolved in ethanol (9.2 ml), hydrazine
monohydrate (0.986 ml) was added, and the mixture was stirred at 50°C for 4.5
ater was added, the mixture was extracted with chloroform, and the

hours.
The inorganic substance was

organic layer was dried over sodium sulfate.
removed by filteration, and the solvent was evaporated under reduced pressure.
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The residue was subjected to column chromatography to afford the compound (70)

(158 mg).
1H-NMR (CDCls) 8: 1.54(3H, &), 2.53 (1H, d, J = 13.6 Hz), 2.89 (1H, d, J = 13.6 Hz),

4.97 (1H, s), 5.09 (1H, s), 6.45-6.51 (1H, m), 6.73-6.84 (2H, m).

[0115]
Reference example 8
Synthesis of intermediate compound (76)

IChemical formula 34]

COOQEt
H o NHFmoc H o NHFmoc
F 3CY N First step F3C N
I T UL
(71) (72) _
COOE COOEt
t
. S\,/NHBZ
. = |
Second step FaC 7]/N Third step F3C
0 F O F
(73) (74)
HO . _ HO
YNHBZ “~ SYNHZ
Fourth step N Fifth step N
R HzN —e HzN
F F
(75) (76)
fo116]
First step

The compound (71) (8.00 g) was dissolved in methylene chioride (20 ml), ethyl
acrylate (40 ml) and a second generation Grubbs’ catalyst (0.412 g) were added,
and the mixture was stirred at room temperature for 2 hours under the nitrogen
atmosphere. The solvent was evaporated under reduced pressure, and the
residue was subjected to column chromatography to afford the compound (72) (8.34

g).
= 6.6 Hz), 1.53-1.78 (3H, br), 2.72-2.92 (1H, br),

1H-NMR (CDCls) 8: 1.26 (8H, t, J
3.14-3.38 (1H, br), 4.93 (2H, q, J = 6.6 Hz), 4.25-4.50 (2H, br), 5.44-5.67 (1H, br),
5.82-5.98 (1H, br), 6.73-6.93 (1H, br), 6.97 (1H, dd, J = 9.6, 9.6 Hz), 7.19-7.85 (11H,

m), 8.67-8.82 (1H, br).

Second step



HN N | 7 NH2 HN NN --. Oail [0154] [Table 2] Conmpou d No. Structure
S [Mt1l] NMR (solvent, 5) W s NH2 IH ! ™

The compound (72) (8.32 g was dissolved in N,N-dimethylformamide,
piperidine (0.125 ml) was added, and the mixture was stirred at room temperature
for 15 hours. Water was added to the reaction solution, the mixture was
extracted with ethyl acetate, and the organic layer was dried over anhydrous
sodium sulfate. After filtration, the solvent was evaporated under reduced
pressure, and the residue was subjected to column chromatography to afford the
compound (73) (4.81 g). '
1H-NMR (CDCls) 8 1.26 (3H, t, J = 7.1 Hz), 1.55 (3H, s), 1.65-1.88 (2H, br), 2.66
(1H, dd, J = 14.1, 8.1 Hz), 2.89 (1H, dd, J = 14.1, 8.1 Hz), 4.15 (2H, g, J = 7.1 Hz),
5.86 (1H, d, J = 15.2 Hz), 6.69 (1H, ddd, J = 15.2, 8,1, 8.1 Hz), 7.07 (1H, dd, J = 10.1,

8.1 Hz), 7.56-7.64 (2H, m), 8.14-8.26 (1H, br).

[0117]

Third step
The compound (78) (0.950 g) was dissolved in methylene chloride (14 ml),

benzoy] isothiocyanate (0.370 ml) was added dropwise over 10 minutes under
ice-cooling, and the mixture was stirred for 30 minutes under ice-cooling.
Thereafter, iodine (0.732 g) was added at once under ice-cooling, and the mixture
was stirred at room temperature for 45 minutes. The mixture was ice-cooled
again, and a solution of 1,8-bicyclo[5.4.0lundec-7-ene (1.581 ml) dissolved in
methylene chloride (10 ml) was added dropwise over 5 minutes. The mixture was
warmed to room temperéture, and the mixture was stirred for 4 hours. The
reaction solution was diluted with ethyl acetate and water, sodium sulfite was
added, the mixture was neutralized with sodium hydrogen carbonate, and
extracted with ethyl acetate. The organic layer was dried over anhydrous sodium
sulfate, filtered, and the solvent was evaporated under reduced pressure. The
residue was subjected to column chromatography to afford the compound (74)
(0.939 g).

IH-NMR (CDClLs) §: 1.22 (3H, t, J = 7.1 Hz), 1.73 (3H, s), 2.93 (1H, d, J = 14.7 Haz),
3.58 (1H, d, J = 14.7 Hz), 4.09 (2H, q, J = 7.1 Hz), 6.83 (1H, s), 7.14 (1H, dd, J =
11.1, 9.1 Hz), 7.31-7.45 (3H, m), 7.58 (1H, t, J = 7.1 Hz), 8.00 (2H, d, J = 7.1 Hz),

' 8.10-8.16 (1H, m), 9.62-9.76 (1H, br).

Fourth step
The compound (74) (0.700 mg) was dissolved in toluene, and the internal

temperature was maintained under -50°C. A I mol/l, solution of diisobutyl
aluminum hydride in toluene was added dropwise over 5 minutes, the mixture was
cooled in an acetone-dry ice bath, and further stirred for 30 minutes. After
guenched with methanol, the mixture was warmed to room temperature, filtered,
and the solvent was evaporated under reduced pressure. The residue was
subjected to column chromatography to afford the compound (75) (0.183 g).

IH-NMR (CDCls) 5: 1.52-1.98 (1H, br), 1.78 (3H, &), 2.75 (1H, d, J = 13.9 Hz), 3.40
(1H, d, J = 13.9 H), 8.44-3.87 (2H, br), 4.07 (1H, dd, J=13.1, 5.1 Hz), 4.14 (1H, dd,
J=18.1,3.56Hz), 5.63(1H,dd, J=5.1, 3.5 Hz), 6.46-6.59 (2H, m), 6.87(1H, dd, J =
11.1, 9.1 Hz), 7.46 (2H, dd, J=7.1, 7.1 Hz), 7.53 (1H, t, = 7.1 Hz), 8.25 2H, d, J =

7.1 Hz).
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[0118]

Fifth step
The compound (75) (60.4 mg) was dissolved in ethanol (800 ul), hydrazine

monohydrate (38 ul) was added, and the mixture was stirred at room temperature
overnight. The reaction solution was diluted with a saturated sodium chloride
aqueous solution, extracted with chloroform, and the organic layer was dried over
anhydrous sodium sulfate. After filtration, the sclvent was evaporated under
reduced pressure to afford the compound (76) as a mixture with benzoylhydrazine.
The compound (76) was used in the next reaction without a purification.

'H-NMR (CDCls) 8: 1.45 (3H, s), 2.41 (1H, d, J = 14.2 Hz), 2.82 (1H, d, J = 14.2 Hz),
9.29-3.80 (4H, br), 3.98 (2H, d, J = 6.6 Hz), 5.49 (1H, m), 6.36-6.41 (1H, m),

6.60-6.65 (1H, m), 6.70 (1H, dd, J = 12.1, 9.1 Ha).

fo119] ,
Reference example 9
Synthesis of intermediate compound (79)

[Chemical formula 35]

e /=N

Cl . First step N N Second step N N 1

\”/\N \/ \h/\sN — \/NY§N
N\/W(O\ N\//'kﬂ/o\ N\/\]/OH
! ] 1
(77) (78) {79
[o120]
First step .

A compound (77) (500 mg) was dissolved in dimethylacetamide (7.5 mb),
potassium carbonate (440 mg) and 1H-1,2,4-triazole (200 meg) were added, and the
mixture was stirred at 130°C for 10 minutes under microwave irradiation. Water
was added, the mixture was extracted with ethyl acetate, the organic layer was
washed with water and a saturated sodium chloride aqueous solution. The

organic layer was dried over anhydrous magnesium sulfate, and the solvent was

evaporated under reduced pressure. The residue was washed with diisopropyl

alcohol to afford the compound (78) (451 mg).
1H-NMR (DMSO-ds) &: 3.96 (3H, s), 8.48 (1H, s), 9.16 (1H, d, J = 1.5 Hz), 9.29 (1H,

d, J = 1.5 Hz), 9.56 (1H, s).

Second step
The compound (78) (50 mg) was dissolved in tetrahydrofuran {1 ml) and

methanol (1 ml), a 2 mol/L sodium hydroxide aqueous solution (0.12 ml) was added,

and the mixture was stirred at room temperature for 2 hours. 2 mol/L

hydrochloric acid (0.12 ml} was added, the solvent was evaporated under reduced
pressure, and chloroform was added to the residue, to afford the compound (79) (27

mg) (containing sodium chloride) by filtration.
1H-NMR (DMSO-de) 8 8.48 (1H, s}, 9.13 (1H, s), 9.27 (1H, s), 9.55 {1H, s), 14.18



12S,,,,, NH2""--11 N1P 358 13 SY NH2 HNl NN el 1H NVR (CDCI3) d :
1.71 (3H_'s), 4.06 (3H s), 6.28 (2H d, .1= 2.1 Hz), 7.04 (1H§ dd, 3 d
11.2,78.8 Hz),7.60 (2H rid, J = 6.8. 2.8 Hz), 7.83 (1H, ddd, J = 8.8, 4.1
2.8 Hz), 8.14 (1H, d, J = 1.2 Hz), 9.00 (1H, d, J = 1.2 Hz). 9.45 (1H, s).
14 S 1INMLBN Nr-N-:, . " 1 398 231,259 [0155] ’

fo121]
Reference Example 10
Synthesis of intermediate compound (84)

[Chemical formula 36]

H
Cle~ H ~___N
N . N -~ >
| ™~ % S N
N_A_O. First step //S\\/ ?\,‘/\N . Second step o// \\O MOH
o
o o0 ‘)\1/ ™~ o)
(80) 1) 0 (82)
| N
Third step ~___-N Fourth step ™oV~
= S N
(81) — //S\\ K/N\(o\ O// % N \%W/OH
g 0
'e) : e
(83) (84)
[0122]
First step

The compound (80) (1.0 g) was dissolved in dimethyl sulfoxide (10 mD),
methanesulfoneamide (0.66 g) and potassium carbonate (1.6 g) were added, and
the mixture was stirred at 120°C for 1 hour. 0.2 mol/L hydrochloric acid was
added to adjust pH to 4, and the mixture was extracted with ethyl acetate. The
organic layer was washed with water and a saturated sodium chloride aqueous

solution in order, the organic layer was dried over anhydrous magnesium sulfate,

and the solvent was evaporated under reduced pressure. The residue was washed

with diethyl ether to afford the compound (81) (1.1 g).
1H-NMR (DMSO-de) 5: 3.40 (3H, &), 3.88 (3H, s),835(1H,d, J=1.0 Hz), 8.90 (1H,

d, J=1.0Hz), 11.68 (1H, s).

Second step
The compound (81) (200 mg) was dissolved in tetrahydrofuran {4 mD and

methanol (4 ml), a 2 mol/L sodium hydroxide aqueous solution (1.8 ml) was added,
and the mixture was stirred at room temperature for 3 hours. 2 mol/L
hydrochloric acid (1.8 ml) was added, and the organic selvent was evaporated
under reduced pressure. Water was added, and the residue was collected by
filtration, and washed with tetrahydrofuran to afford the compound (82) (161 mg).
1H-NMR (DMSO-ds) & 8.39 (3H, s), 8.34 (1H, 4, J = 1.5 Hz), 8.87 (1H, d, Jd = 1.0

Hz), 11.62 (1H, s), 18.35 (1H, s).

[0123]

Third step
The compound {(81) (300 mg) and potassium carbonate (197 mg) were

dissoived in dimethylformamide (3 mD, methyl iodide (203 mg) was added, and the
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TaPI e 31 Conmpound No. Structure M5 [ Mt1) NWMR (sol vent, 6) us' 15 S ONH
-, "----"--2 11 HN O IHNWR (CDCI3) d @ 1.70 (3H, s), 2.52 (3H, s), 6.27 (2H,
a’z J-'; %40 TZH),d7.02 (1H, dd, J = 11.3, 8.8 Hz), 7.56 (2H, dd. J = 6.9, 2.8
|\|'|')h’( N @igfqr,e: Wpcsjdéti%]_@?is%_'%’o"zé lf,%i* ,i"}?%@_%) ; .V@ait_%:% it i\?%?e’d, 8l dbreShas 1
extracted with ethyl acetate, the organic layer was washed with water and a
saturated sodium chloride agueous solution. The organic layer was dried over
anhydrous sodium sulfate, and the solvent was evaporated under reduced pressure.
The residue was subjected to silica gel chromatography to afford the compound

(83) (162 mg).
1H-NMR (DMSO-de) &: 3.39 (3H, s), 3.42 (3H, s), 3.91 (8H, s), 8.87(1H, d, J = 1.5

Hz), 8.99 (1H, d, J = 1.5 Hz).

Fourth step
The compound (83) (153 mg) was dissolved in tetrahydrofuran (8 ml) and

methanol (3 ml), a 2 mol/L sodium hydroxide agueous solution (0.31 ml) was added,
and the mixture was stirred at room temperature for 1 hour. 2 mol/L
hydrochloric acid (0.31 ml) was added, the organic solvent was evaporated under
reduced pressure, and water was added. The residue was collected by filtration,
and washed with water to afford the compound (84) (121 mg).

1H-NMR (DMSO-de) 5: 3.37 (8H, &), 3.41 (3H, s), 8.85 (1H, d, J = 1.0 Hz), 8.97 (1H,

d, J =1.5 Hz), 13.58 (1H, s).

[0124]
Reference Example 11
Synthesis of intermediate compound (88)

[Chemical formula 37]
Trt

[NH . P _
N/)\[rof—;t First step (\N Second step
o NZ OEt i

o
(85) (86)
Tre
/Trt b (\N/
(/”N Third step . N/)\/Om/*m
NP OH N____OH
(87) (88) 0

(0125}
First step

The compound (85) (2.50 g) was dissolved in pyridine (25 ml), trityl chloride
(5.47 ¢) and dimethylaminopyridine (2.40 g) were added, the mixture was stirred
at 100°C for 22 hours. Water was added, the mixture was extracted with ethyl

acetate, the organic layer was dried over anhydrous sodium sulfate, and the

solvent was evaporated under reduced pressure. The residue was subjected to

silica gel column chromatography to afford the compound (86) (2.81 g).
1H-NMR (CDCls) 8:0.94 (3H, t, J = 7.1 Hz), 3.82 (2H, q, = 7.1 Hz), 6.97 (1H, d, d =

1.0 Hz), 7.12 (7H, m), 7.28-7.30 (9H, m).

g9



R o~
QEWO T -

©ONNA IOV O
ocrr

17 NNH2 NI11 THN N SI 1HNWVR (CDC13) d: 1.71 (3H, s), 4.06 (3H,
.29 (2H d, J =2.4 Hz), 7.07 (14 dd, J = 11.3, 8.8 H), 7.65 (2H

6.8, 2.8 Hz), 7.86 (1H, ddd, J = 8.8, 4.1, 2.8 Hz), 8.19 (1H, dd, J

2.0 Hz), 8.43 (1H, d, Jr 8.1 Hz), 8.89 (1H, d. J = 2.0 Hz), 9.81

. 18 --...S, ,NH, Il HN N o0l1110 1HNWR (CDCI3) d : 1.81 (3H s),

@ec@}lds@e§2 (1H d, Jr 5.5 Hz), 7.06 (1H dd, J = 11.2, 8.8 Hz).
-39 (34, 1cmc’ool7ed4£§1c{ gﬂ"&re@%tﬂahyd@o@ur% @&sHa)L), ﬂu@ﬁn(u&l‘lhthlﬁ;mhyérﬁl%
HS%%BB 1H dd}_ﬁi %gﬁ 4 o1 %oﬁ 'ﬂzf) th8- lém&lgablndd (88 F2lsdt &2)in

tetrahydrofluran was ded ropwzse “After reacted at roochemperawre

for 1 hour, water (0.85 mL), a 2 mol/L: sodium hydroxide agueous solution (0.35

mL), and water (1.05 ml) were added while stirring under ice-cooling, and the

mixture was stirred at room temperature for 1 hour. The resulting insolubles

were removed through Celite, and the insolubles on the Celite were washed with

hot chloroform and methanol. These washing solutions were evaporated under

reduced pressure to afford the compound (87) (960 mg).

IH-NMR (CDCls) 6: 3.09 (1H, s), 3.65 (2H, d, J = 3.5 Hz), 6.80 (1H, s), 7.00 (1H, s),

7.11 (6H, m), 7.34 (9H, m). | |

Third step
The compound (87) (681 mg), and 5-chloropyrazine-2-carboxylic acid (317 mg)

were dissolved in DMF (20 ml), sodium hydride (240 mg) was added while stirring
under ice-cooling, and the mixture was stirred at 75°C for 3 hours. After reacted,
a saturated ammonium chloride aqueous solution (50 mL) was added, and the
reaction solution was concentrated under reduced pressure. To the residue was
added hot ethanol, the mixture was extracted, and the solvent was evaporated
under reduced pressure. The residue was subjected to silica gel column
chromatography to afford the compound (88) (497 mg, containing impurities).

'H-NMR (CDCls) §: 4.85 (2H, s), 6.88 (1H, s), 7.00-7.42 (16H, m), 7.84 (1H, s), 8.59

(1H, s).

[0126]
Reference Example 12
Synthesis of intermediate compound {(95)

[Chemical formula 38]

OBn OBn
N N~ /\H/ N-p /\H’
NH First step Second ste
MeOZC—u S R MeO C—u P MeO cu

COZMS COEME COZ
(89) (90) (91)
: OH
OBn N~ N/\H/
Third step N~N /\H/ Fourth step MeO,C
eozcu e
— NHBoc NHBoc
(92) (83)

N- +\£
N
/2 N
FHEh 5% meo cu sixtstep MO0
|

Boc
(84 moc (%)

100



1 201,213 20 NH, h-r-NIl j?HN C",rN,,, 0c-.),..., ,.----..F 1HNWR
(CDC13) d : 1.56 (3H. s). 1.67 (3H, s), 1.76 (3H s), 2.65 (1H, d. Jr 14.2
Hz), 2.69 (3H, s), 2.96 (1H, d, Jr 14.2 Hz), 7.04 (1H, dd, J = 11.8, 8.8
Hz), 7.45 (1H, dd, Jr 7.0, 2.9 Hz), 7.98 (1H, ddd, J = 8.8, 3.9, 2.9 Hz).
8.43 (1H, d, J = 1.2 Hz), 9.35 (1H. d, Jr 1.2 Hz), 9.59 (1H. s). 21 ,HH
6L>s-t" 101271 1 F 1H-NMR (CDCI3) d : 1.58 (3H, s). 1.68 (3H. s), 1 76 (3H,
S), 2.65vKekklin,th rdoreddnt? Hz) 2.2.99 (1H. d, J = 14.2 Hz).4.07 (3H, s). 7.04
(1H, ddpidstdd. 8, 8.6 Hz), 7.42 (1H, dd. J -- 6.9, 2.8 Hz), 7.98 (1H, ddd.

Jr 8.6, V@hg nzi's Hz). 8.15 (1H, d, J = 1.2 Hz), 9.01 (1H, d, J = 1.2 Hz),
9.47 (1R S]il‘h 01561 (gg)at()i(foélé) Wgosn&%lslg'quegbin acetonitrile {200 ml), benzyl

e compound
2-bromoethyl ether (9.5 ml) and potassium carbonate (11.3 g) were added, and the

mixture was stirred at _85°C for 1.5 hours. After allowed to cool to room
temperature, the solvent was evaporated under reduced pressure, and water was
added. The mixture was extracted with ethyl acetate, the organic layer was dried
over anhydrous sodium sulfate, and the solvent was evaporated under reduced
pressure to afford the compound (90) (17.0 g).

IH-NMR (CDCls) 8: 3.84 (3H, d, J = 2.5 Hz), 3.86 (2H, t, J = 5.8 Hz), 3.94 (3H, s),
4.47 (2H, s), 4.90 (2H, t, J = 5.8 Hz), 7.19-7.36 (6H, m). |

When n is 2
The compound (89) (10.0 g) was dissolved in acetonitrile (100 ml), benzyl

3-bromopropyl ether (11.2 ml) and potassium carbonate (11.8 g) were added, and
the mixture was stirred at 85°C for 1.5 hours. After allowed to cool to room
temperature, the solvent was evaporated under reduced pressure, and water was
added. The mixture was extracted with ethyl acetate, the organic layer was dried
over anhydrous sodium sulfate, and the solvent was evaporated under reduced
pressure to afford the compound (90) (18.0 g).

IH-NMR (CDCls) 8: 2.16-2.23 {(2H, m), 3.50 (2H, t, J = 6.1 Hz), 3.87 (3H, s), 3.93
(3H, &), 4.48 (2H, s), 4.77 (2H, t, J = 7.4 Hz), 7.26-7.35 (6H, m).

Second step

When nis 1
The compound (90) (17.0 g) was dissolved in MeOH, and a 0.7 mol/L sodium

hydroxide aqueous solution (32 ml) was added while stirring under ice-cooling.
After stirred at room temperature for 18 hours, the reaction solution was
concentrated under reduced pressure. 0.2 mol/Li hydrochloric acid was added,

The mixture was extracted with ethyl acetate, and the organic layer was dried

over anhydrous sodium suifate. The solvent was evaporated under reduced

pressure to afford the compound (91) (16.0 g) as a crude product.

When n is 2, the compound was similarly synthesized.
A spectrum of the crude product was not measured.

[0128]
Third step

Whenn=1
The compound (91) (16.0 g} was dissolved in t-butyl alcohol,

diphenylphosphoryl azide (14 mD and triethylamine (10 ml) were added, and the
mixture was stirred and heated at reflux for 4 hours. The reaction solution was
concentrated under reduced pressure. Water was added, the mixture was
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extracted with ethyl acetate, the organic layer was dried over anhydrous sodium
sulfate, and the solvent was evaporated under reduced pressure. The residue
was subjected to silica gel column chromatography to afford the compound (92)
(15.0 g).

"H-NMR (CDCls) 8: 1.44 (9H, s), 8.85 (2H, t, J = 4.3 Hz), 3.92 (3H, s), 4.37 (2H, t, J
= 4.3 Hz), 4.52 (2H, s), 6.82 (1H, &), 7.28 (5H, m), 7.90 (1H, s}.

When n is 2, the compound was similarly synthesized.
IH-NMR (CDCly) & 1.48 (9H, s), 2.08-2.14 (2H, m), 3.85 (2H, t, J = 5.6 Hz), 3.90
(3H, s), 4.23 (2H, t, J = 6.1 Hz), 4.57 (2H, &), 6.80 (1H, s), 7.35 (56H, m, Hz), 7.75

(1H, s).

Fourth step

When & = 1
The compound (92) (15.0 g) was dissolved in methanol (150 ml), palladium

hydroxide (1.40 g) was added, and the mixture was vigorously stirred at room
temperature under a hydrogen stream. After five hours, the insolubles were
removed by filtration with Celite, and the filtrate was concentrated under reduced
pressure to afford the compound (93) (11.4 g) as a crude product, |
1H-NMR (CDCls) &: 1.51 (9H, s), 3.89 (3H, s), 4.03-4.05 (2H, m), 4.28-4.81 (2H, m),
6.77 (1H, &), 7.75 (1H, s).
When n is 2, the compound was similarly synthesized.

1H-NMR (CDCls) 8: 1.48 (9H, d, J = 19.8 Hz), 2.07-2.12 (2H, m), 3.56 (2H, t, = 5.3
Hz), 3.90 (3H, s), 4.26 (2H, t, J = 6.1 Hz), 6.76 (1H, s), 7.76 (1H, s).

[0129]
Fifth step

Whenn=1 :
The compound (93) (11.4 g was dissolved in THF (400 mD),

1,1’-(azodicarbonyl)dipiperazine (12.1 g) and tributylphosphine (13 ml) were
added, and the mixture was stirred at 75°C for 15 minutes. After reacted, the
mixture was allowed to cool to room temperature. The precipitated insolubles
were removed by filtration, and the filtrate was concentrated under reduced
pressure. To the residue was added water, the mixture was extracted with ethyl

acetate, the organic layer was dried over anhydrous sodium sulfate, and the

solvent was evaporated under reduced pressure. The residue was subjected to

silica gel column chromatography to afford the compound (94) (7.60 g).
IH-NMR (CDCls) 8 1.57 (9H, ), 3.91 (3H, s), 4.39 (4H, s}, 6.17 (1H, s}

When n is 2, the compound was similarly synthesized.
TH-NMR (CDCls) 87 1.58 (9H, s), 2.20 (2H, m), 3.84 (2H, t, J = 5.6 Hz), 3.91 (3H, s),

4.24 (2H, t, J = 6.1 Hz), 6.80 (1H, s).

Sixth step

Whenn=1
The compound (94) (1.01 g) was dissolved in THF (10m]) and MeOH (10 mD), a

4 mol/L lithium hydroxide aqueous solution (1.9 ml) was added, and the mixture
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24 S,,".NH2 E[HN NI . --"1-N--1.\"" Ol--ss."2-s. F 1H NMVR
(@03) d: 1.74 (3H, s), 1.80 (3H, s), 256 (1H, 7.65-7.74 (2H, m, 8.23
(1.H-’ Od/i\lJ .:71.3 Hz), 9.04 (1H, d, J = 1.3 Hz), 9,46 (1H, s). 25 SNH2
-SI-\IHIZ: ) _véésj s_tx_i'ljfe%d f/afl_Fo_o[q_l ’Ot’gme]fg NN towrs: - To theCreadtion $6%utffh was
added 2 0.1 mol/L hydrochloric acid, the mixture was extracted with chloroform,

and the organic layer was dried over anhydrous sodium sulfate. The solvent was

evaporated under reduced pressure to afford the compound (95) (844 mg) as a

crude product.
1H-NMR (CDCls) & 1.59 (9H, s}, 4.41 (4H, s), 6.21 (1H, s).

When n is 2, the compound was similarly synthesized.
1H-NMR (CDCls) 8: 1.56 (9H, s), 2.18-2.24 (2H, m), 3.85 (2H, t, J = 5.8 Hz), 4.25

(24, t, J = 6.1 Hz), 6.82 (1H, s).

[0130]
Reference Example 13
Synthesis of intermediate compound (101)

[Chemical formula 39]

EtOOC X First step EtO0C RSN Second step EtOOC S
T — Ll o
N” “COOEt ‘T' COOEt T COOH
(96) g wen o (98)
e
0
NC cl
3 . ™
Third step E*OOCHC Fourth step HzNJ\(YCf Fifth step U
~NT Lz N OH
N "COOH N~ “COOH co
(99) (160) (1o1)
[0131]
First step

A compound (96) (15 g) was dissolved in dichloromethane (150 ml), mCPBA
(21.4 g) was added, and the mixture was stirred at room temperature for 24 hours.
A saturated sodium hydrogen carbonate aqueous solution was added, the mixture
was extracted with dichloromethane. The organic layer was washed with a
saturated sodium hydrogen carbonate aqueous solution, dried over sodium sulfate,

and the solvent was evaporated under reduced pressure. The residue was

subjected to silica gel column chromatography te afford the compound (97) (14.3

g).
IH-NMR (DMSO-ds) 5: 8.60-8.58 (1.0H, m), 7.85-7.83 (2.0H, m), 4.40-4.32 (4.0H, m),

1.33-1.831 (6.0H, m).

Second step .
The compound (97) (14.3 g) was dissolved in ethanol (72 ml) and water (72

ml), concentrated hydrochloric acid (14.3 ml) was added, and the mixture was
stirred at 60°C for 14.5 hours. After ice-cooled, the resulting solid was collected
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196,207 27 N-,S.,,, NH2 -)':-....._..... M- NI11 HN -..., N "'

1H NVR (CDC13) d :1.69 (3H s), 1.98 (3H, d. J r- 1.5 Hz), 5.98 (2H, dd, J

= 4.6, 1.5 H), 7,06 1H, dd, J = 11.2. 8.8 Hz), 7.58 (1H, dd, J = 7.0, 2.
Hz), 7.86 (1H ddd, J = 8.8, 4.1, 2.8 Hzf), 8.19 (1H, d N] = 8.1, 2.0
8.42 (1Hy fltratiangand wpsheppyithgyggr toafiord the @@P@fnfg.(%? 19)8°8h’ 80 (1

S).

28 14 -SMR, (BR2S00dd) B: 5.08\8 71(R.0H 201, 211-8.BOISH, pifhpe 8536 @)ﬁﬁogﬂd

4.40 (2.0H, q, § = 6.91 Hz), 1.36 (3.0H, t, J = 6.95 Haz).

[o132]

Third step
Thionyl chloride (13.5 ml) was dissolved in dichloromethane (200 ml), DMF

(4.7 ml) was added under ice-cooling, the compound (98) (9.7 g} was added, at the
same temperature, and the mixture was stirred at 65°C for 2.5 hours. After
allowed to cool to room temperature, and water (31 ml) was added under
icercooling.  Dichloromethane was evaporated under reduced pressure, the
precipitated solid was collected by filtration, and washed with water to afford the

compound (99) (9.3 g).

TH-NMR (DMSO-de) 5: 8.99(1.0H, d, J = 1.68 Hz), 8.42 (1.0H, d, J = 1.68 Hz), 4.36

(2.0H, q, J = 7.07 Hz), 1.34 (3.0H, t, J = 7.09 Hz).

Fourth step
To the compound (99) (6 g) was added 28% agqueous ammonia (40.2 ml), the

mixture was stirred at room temperature for 2 hours, and concentrated
hydrochloric acid (44.1 ml) was added -dropwise under ice-cooling.  The
precipitated solid was collected by filtration, and washed with water to afford the

compound (100) (4.6 g).
1H-NMR (DMSO-de) & 8.97-8.95 (1.0H, m), 8.43-8.40 (1.0H, m), 8.33 (1.0H, br s),

7.84 (1.0H, br s).

Fifth step
The compound (100) (1.5 g) was dissolved in DMF (15 ml), oxaly! chloride (1.9

ml) was added under ice-cooling, the mixture was stirred at the same temperature
for 1.5 hours, and 4 mol/L sodium hydroxide (9.4 ml) was added. The precipitated
solid was collected by filtration, and washed with water to afford the compound (6}
(706 mg). In addition, the filtrate was extracted with ethyl acetate ester, the

organic layer was dried over anhydrous sodium sulfate, and the solvent was

evaporated under reduced pressure. The residue was washed with water, and

collected by filtration to afford the compound (101) (305 mg).
I-NMR (DMSO-ds) §: 9.03-9.00 (1.0H, m), 8.75-8.72 (1.0H, m).

[0138]
Reference Example 14
Synthesis of intermediate compound (105)

IChemical formula 40]

104

(0]



No. StructureIVBINHl NNR(soIvent 6) tiv 29 ",..SNH2 N-..NHOc.c,N

193 30 --.. -i..... ), .. .. 11'S,,, N2 N10 199 31 S,,,... NH2

F'* 0 "ir- NIl HNNO 1H-NI\/R(D|VBOd6) d: 1.55 (3H, s), 4.63 (1H t, J =

3. g EEL&)4 gllglFl t,dJ 3.8 Hz), 4.76 (1H, t, J = 3.8 Hz), 4.88 (1H t,

= 9.4, 4.3 diNg 629(2H,s),6.47(1H d J =

381H%)1I:ﬂe?3 J fﬁfgggtfgl) h@o.l Hz), 7.72 (1H, dlI, J = 8.3, 6 Hz),
= Hz . s, d, J = 1.5 Hz), 8,87 1H =

1.0 Hz), 10.45 (1H s). OMe : (1 a0

(102) (103)

Second step NG Third step N
T L

(104) ~ (108)

COOH

[0134]

First step
To a suspension of sodium hydride (3.90 g) in tetrahydrofuran (30 ml) were

added a compound (102) (9.8 ml) and ethyl formate (10.8 ml) at 15°C, and the
mixture was stirred at room temperature for 5 days. The resulting solid was
collected by filtration, washed with ether, and naturally dried to afford the

compound {103) (11.7 g).

Second step
The compound {103) (1.05 g) was dissolved in ethanol (3 m1), and acetamidine

hydrochloride (500 mg) was added, the mixture was heated at reflux for 7 hours.
After the solvent was evaporated under reduced pressure, water was added, and
the mixture was extracted with ethyl acetate. After the solvent was evaporated
under reduced pressure, the residue was subjected to silica gel column
chromatography to afford the compound (104) (294 mg).

1H-NMR (CDCls) 5: 2.84(3H, s), 8.90(2H, s).

Third step
To a solution of the compound (104) (2.15 g) in pyridine (20 ml) was added

selenium dioxide (4.01 g), and the mixture was stirred at 80°C for 4 hours. The
mixture was allowed to stand at room temperature overnight, the resulting
insolubles were removed by filtration, and the solvent was evaporated under
reduced pressure. The residue was dissolved in water, the mixture was passed

through HP-208S column chromatography, and the soivent was evaporated under

reduced pressure. The residue was washed with acetone to afford the compound

(105) (491 mg).
1H-NMR (DMSO-ds) 8 9.44(2H, s).

[0135]
Reference Example 15
Synthesis of intermediate compound (107)

[Chemical formula 41}

106

J



32 SNH2 y HNrl 0--.,/-"-- F 1H-NWR (DVSO-d6) d: 1.55 (3H s), 4.41 (1K
L3 = 18 Hz), 4.49 (1H, t, J 38 Hz), 4.75 (1H, I, J = 3.8 Hz). 4.87 (1H,
t, 3 =238H). 6.15 (1H, dd, J = 9.6, 4.6 Hz). 6.30 (2H, s), 6,47 (1H d,

9.6 Hz), 7.11 (1H, dd, J:114 8.9 Hz), 7.65 1H, dd, J = 8.6, 2.5
, 7.7,_5(1H dl. J =8

) 5%6 Hz) ke H dd, J = 7.6, 2.5 Hz), 8,12
(1H. d, @ 6 Hz), 821’%? 1 10. 39(1H s). 33 SN\H
07"---2 MQ Ve < NH i - caomN& N.< --L---",F 1HNWR
(

DVBO- d6) 1°%5 (37 5). 3.71 (2H 13F 4.3 Hz), 4.29 (2H, dd. J = 5.3,

Hz) | 6.’15(1H dd, J = 9.6, 4.6 Hz), 6,30)2H, s), 6,46 (1H d, J

3.3 -
Hz), 7.11(4¢$) dd. J = 11, 7, 9.1 Hz), 7. 62'1Ql)H, dd, J = 8.6, 3.0 HZ) . 7.
(1H, dt, J =8.3, 3.6 Hz), 7.88 (1H, dd. J =7.4, 2.8 Hz). 8.10 (1H, d
8.6 HZ), 8.40 (1H, d. J = 3.0 Hz), 10,37 (1H s). 34
)) .- JoNeB %' 1l ilHN N.."-o---l-..lr.N..,,,"---..-Th.,,,><" 1
0-,,.] ) Fzrsthtep
A solution of a compound (106) (1.0 g) in concentrated sulfuric acid (5.4 ml)
and water (600 ul) was stirred at 110°C for 22 hours, the mixture was poured into
ice water, and the precipitated solid was collected by filtration. The solid was

washed with water, and naturally dried to afford the compound (107) (1.02 g).
IH-NMR(DMSO-de) 5: 8.08 (1H, m), 8.60 (1H, m).

[0137]

Exampie 1

Synthesis of compound 2
[Chemical formula 42}

O
O Q OMe
ON T o First step . O,N N/OME Second step . HsN O)Ll\f/
i\fne Me
(1) {2} (3)
o] b o]
Third step FaC i /OME Fourth step _ F,C__N
- e - ™y
: : © Me
(4) (5)
. H
Fifth step Ko H Sixth step . FsC_N ]
- hil - big
O O NCS
(6) (7}
NH'Bu - NH,
Seventh step S—\{ Eighth step S—\<

g H N o N
FGCTN HZN
o} .
{(8)
__(NH2
O._N S
SN
O

Ninth step
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1H NVR (DMBO-d6) d: 1.55 (3H, s), 3.72 (2H, t, J = 4.6 Hz), 4.53 (2H, 4 J =
4.6 Hz), 6.15 (1H dd, J = 9.6, 4.1 Hz), 6.29 (2H, 5), 6.46 (1H, ci..1 =
9.1 Hz), 7.12 (1H, dd, J = 11,4, 8.9 Hz). 7.72 (1H, 1,3 = 30 Hz), 7.9 (1H,
dd, J = 7.4, 2.8 Hz), 8.43 (1H, d, J = 1.0 Hz), 8.86 (1H, s), 10.43 (1H

S). 35;... M2/ NN1NOal 1HNWR (DVB0-d6) d: 1.54 (3H s). 2.19 (3H
6. 296,47{ %%Eﬂ Hz), 6.80 (1H. s),7.11(1H, (1H m, 7.71(1H dd, J = 7.4, 2.8
Hz). 10Fiest(step s). [01582 [ Tabl e 6] Conpound No. Structure M5 IM 17 NWR
(sol vent, 6)Thevcafpbudd (1) (21.25 g) was dissolved in dichloromethane (106 ml),

N,0-dimethylhydroxylamine hydrochloride (12.29 g) and pyridine (23.2 ml) were
added under ice-cooling, and the mixture was stirred for 20 minutes. Dilute
hydrochloric acid was added, the mixture was extracted with dichloromethane.
The organic layer was washed with dilute hydrochloric acid, a saturated sodium
hydrogen carbonate aqueous solution, and a saturated sodium chloride aqueous
solution in order, dried over anhydrous sodium sulfate, and the solvent was
evaporated under reduced pressure. To the residue was added hexane, and the
precipitated solid was collected by filtration to afford the compound (2) (22.47 g).

H-NMR (CDCls) 8: 3.41 (3H, s), 8.57 (3H, s), 7.62 (1H, t, J = 8.1 Hz), 8.05 (1H, dt,
J=28.1, 1.2 Hz), 8.33 (1H, ddd, J = 8.1, 2.1, 1.2 Hz), 8.59 (1H, t, J =2.1 Hz).

Second step
The compound (2) (22.26 g) was dissolved in methanol (111 ml), 5% palladium

carbon (6.68 g) was added, and the mixture was stirred for 7 hours under the
hydrogen atmosphere. Further, 5% palladium carbon (4.45 g) was added, the
mixture was stirred for 1.5 hours under the hydrogen atmosphere, the reaction
solution was filtered, and the mother liguor wad concentrated under reduced
pressure to afford the residue (15.86 g} of the compound (3).

TH-NMR (CDCls) 6: 3.33 (3H, ), 3.58 (8H, s), 3.74 (2H, brs), 6.76 (1H, ddd, J = 7.8,
2.4 1.2 Hz), 6.95 (1H, t, J = 2.4 Hz), 7.02 (1H, dt, J = 7.8, 1.2 Hz), 7.17T (1H, t, J =

7.8 Hz).

{0139]

Third step ‘
The compound (3) (15.81 g) was dissolved in dichloromethane (79 mD,

trifluoroacetic anhydride (13.6 ml) and pyridine (7.8 ml) were added under
ice-cooling, and the mixture was stirred for 30 minutes, Dilute hydrochloric was
added, the mixture was extracted with dichloromethane. The organic layer was
washed with dilute hydrochloric acid, a saturated sodium hydrogen carbonate
aqueous solution, and a saturated sodium chloride aqueous solution, and dried
over anhydrous sodium sulfate, and the solvent was evaporated under reduced
pressure. To the residue was added hexane, and the precipitated solid was
collected by filtration to afford the compound (4) (14.92 g).

IH-NMR (CDCls) 8: 3.37 (3H, &), 3.58 (3H, s), 7.42 (1H, t, § = 7.8 Hz), 7.52 (1H, dt,
J=17.8,1.2 Hz), 7.80-7.88 (2H, m), 8.78 (1H, brs).

Fourth step _
The compound (4) (4.00 g) was dissolved in tetrahydrofuran (32 ml), a 1 mol/L

cyclohexylmagnesium bromide-tetrahydrofuran solution (43.5 ml) was added
under ice-cooling, and the mixture was stirred at room temperature for 16.5 hours.
An ammonium chloride agueous solution was added under ice-coaling, the mixture
was extracted with ethyl acetate, and the insolubles were removed by filtration.
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N( S-il-- N2 NII10 1H NVR (DVSO-d6) d: 1.56 (3H s), 6.16(1k, dd. J
9.6, 4.6 Hz) 6.30 (31=, s), 6.47 (1H, d, J = 9.1 Hz), 7.10-7.17 (3H m,
74(1k, cit. :88 3.6 Hz), 7,93 (1H, dd, J = 7.1, 2.5 Hz), 9.08 (2H,

/

7.74

gj_ \I1INR %’%\;Edrgé?lcd H Eé)sh &1§?%x Qx;lzgé’er il §7 h:u ed @gdmlcmldglcga' |

Hz), 6. YePHs S@um%nzm PF %ﬁledf"ﬁrga YH%S’“ 0 "%YE: aﬁ‘& t%‘f 0?"8‘5 1

Hz), 7. %éakﬁvsgora’?eCBSu grr(mduqﬁi pregourelH, ghe 31'954 dpeg was spypifie

10. 08(1I@hrs)natog'a}&pmyl\¢o/affozs tHe, corhpPund)(5)- (3$3. miH11dd. / N N, N 11° F

1'+ N'VR (1 ﬁwabls)l55f 2@314968()1056 o166LKG-3.28 011, 8)67.54. @HHz) J 6831HERH,

mlﬁ ggh ES ((ﬁﬁddtadg J53, 111~ 4 2&12? k5, (18,64) €Lk ),
’—rillﬁ_‘zlyrs ( d, 8.49 (1H 5), 9.37(2k.

10, 84( 1k, s)

7747
dd. J—

Fifth step

Methyltriphenylphosphonium  iodide (5.73 g was
tetrahydrofuran (21 ml), and a 1.57 mol/L n-butyllithium-hexane solution (9.6 ml)
was added dropwise under ice-cooling. After stirred at room temperature for 50
minutes, a solution of the compound (5) (1.42 g) in tetrahydrofuran (8 ml) was
added under ice-cooling, and the mixture was stirred at room temperature for 45
minutes. Ethyl acetate and water were added, the mixture was extracted with
ethyl acetate. The organic layer was washed with water, and a saturated sodium

chloride aqueous solution in order, dried over anhydrous sodium sulfate, and the
The residue was purified by

suspended in

solvent was evaporated under reduced pressure.

chromatography to afford the compound (6) (1.47 g).
IH{-NMR (CDCls) 8 1.10-1.88 {10H, m), 2.84-2.43 (1H, m), 5.05 (1H, t, J = 1.2 Ha),
5.14 (1H, s), 7.21 (1H, dt, J = 7.8, 1.2 Hz), 7.34 (1H, t, J = 7.8 Hz), 7.47 (1H, t, J =

2.1 Hz), 7.52 (1H, ddd, J = 7.8, 2.1, 1.2 Hz), 7.85 (1H, brs).

Sixth step
The compound (6) (1.20 g) was dissolved in chloroform (60 ml), iodine (2.46 g),

potassium thiocyanate (1.96 g), tetra n-butylammonium chloride (50 mg) and
water {3 ml) were added, and the mixture was stirred at 60°C for 45.5 hours. A
sodium thiosulfate aqueous solution was added under ice-cooling, and the mixture
was extracted with chloroform. The organic layer was washed with water and a
saturated sodium chloride aqueous solution in order, dried over anhydrous sodium
sulfate, and the solvent was evaporated under reduced pressure. The residue
was purified by chromatography to afford the compound (7) (619 mg).

TH-NMR (CDCLs) 8: 1.10-2.10 (11H, m), 3.67, 4.00 (2H, ABq, J = 10.7 Hz), 7.15 (1H,
d, J = 8.3 Hz), 7.41-7.48 (2H, m), 7.65 (1H, d, J = 8.3 Hz), 8.03 (1H, brs).

[0140]

Seventh step
The compound (7) (70 mg) was dissolved in tetrahydrofuran (0.7 ml),

t-butylamine (0.046 ml) was added, and the mixture was stirred at 60°C for 26
hours. Ethyl acetate and water were added, the mixture was extracted. The
organic layer was washed with water, and a saturated sodium chloride aqueous
solution in order, dried over anhydrous sodium sulfate, and the solvent was
evaporated under reduced pressure. Similarly, using the compound (7) (578 mg),
tetrahydrofuran (5.8 ml), and t-butylamine (0.878 ml), a reaction was performed.
Both reaction residues were combined, and purified by chromatography to afford

the compound (8) (511 mg).
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39 HNSNH2 .NHIFH ----..<."- )--yN --.,,, I 0OF 1H NWR (DVSO d6) d:

1.56 (3H s). 6.16(1k, dd, J = 9.6, 46Hz3 6.23 (1H, dd, J = 5.6. 25

Hz)632(2H s), 6.47 (1H d, J = 9.6 Hz), 6.85 =

1, 1 ,87,7 7

dd J Eﬁhf%?%iﬁ gHé" @)ggrl_é%i%ﬁ fh), ?4?7 ) 3§D(3lég (fzﬂi!"ABQ: J8 19@4.(1H
8. é@z(ﬁ% 3000 H, s , 11 70(1k, s). 40 Sr NH N

41 s.ii, N\H2 N --, 01

Elghth step
The compound (8) (464 mg) was suspended in concentrated hydrochloric acid

(4.6 ml), and the mixture was stirred at 100°C for 2.5 hours. A 5 mol/L sodium
hydroxide aqueous solution was added, the mixture was extracted with ethyl
acetate. The organic layer was washed with water, and a saturated sodium
chioride aqueous solution in order, dried over anhydrous sodium sulfate, and the
solvent was evaporated under reduced pressure. The residue was purified by
chromatography to afford the compound (9) (280 mg).

1H-NMR (CDCls) §: 0.94-1.95 (11H, m), 8.52, 3.71 (2H, ABq, J = 10.7 Hz), 3.63 (1H,
brs), 4.63 (1H, brs), 6.55 (1H, ddd, J = 7.8, 2.0, 1.2 Hz), 6.73 (1H, dt, J = 7.8, 1.2
Hz), 6.76 (1H, t, J = 2.0 Hz), 7.09 (1H, t, J = 7.8 Hz). :

-Ninth step
5-Methoxypyrazine-2-carboxylic acid (47 mg) was suspended in methanol (1.4

ml), DMT-MM (88 mg) and methanol (0.7 ml) were added, followed by the
compound (9) (70 mg), and the mixture was stirred at room temperature for 1 hour.
Ethyl acetate and a 5% potassium carbonate agueous solution were added, the
mixture was extracted with ethyl acetate. The organic layer was washed with
water, and a saturated sodium chloride aqueous solution in order, dried over
anhydrous sodium sulfate, and the solvent was evaporated under reduced pressure.
The residue was purified by chromatography to afford the compound (2) (63 me).
'H-NMR (CDCLy) §: 0.80-2.10 (11H, m), 3.59, 3.79 (2H, ABq, J = 11.1 Hz), 4.07 (3H,
s), 4.67 (1H, brs), 7.15 (1H, dt, J = 8.1, 1.2 Hz), 7.33 (1H, t, J = 8.1 Hz), 7.68 (1H, t,
J=1.8Hz), 7.74 (1H, ddd, J=8.1, 1.8, 1.2 Hz), 8.15 (1H, d, J = 1.2 Hz), 9.03 (1H, d,

J =1.2 Hz), 9.53 (1H, s).

[0141]
Exampie 2
Synthesis of compound 56
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42 F-vvn-- 1, <------ N11 IN NN O [0159] [Table 7] Compound No. Structure
M5 [MA11 LC/MS retention tine (nmeasurenent condition) or NVMR (sol vent,

shift val ue: ascendi ng order) 43 S.,,.., NH2 u----11

NON 44 Ssi -
44 S.sir, Np NN -, OCF 3 396 0.98 (Method A) 45

NO, NO,
O
O.N OMe _ COsMe O CO,H
2 First step Second step Third step
o - OH OH
(108) I F O £
(109 (110}
NO,
NO, NO,
Xz O.H .
i P CO; Fourth step O COLH Fifth step O CH,OH Sixth step
NHCOCH,CH
2 NH, NH,
: 9 J
(111) " "
(112) (113)
NO, NHEmoc NHFmoc
CH,0H s~ ; T
' 2 Seventh step N Eighth step N
— = OsN g H:N O F
A NHCSNHFmoc O O O
- .
F (115) (116)
(114}
NHFmoc
Cl SN y S \N Ci
Ninth step LN ¥ Tenth step
cl © H'Di ulii
(117) 56

[0142]

First step
To a stirred under ice-cooling solution of a compound (108) (4.00 g in

tetrahydrofuran (40 ml) was added dropwise a 1 mol/L 3-bromophenylmagnesium

bromide/tetrahydrofuran solution (24.9 ml). After reacted for 1 hour, a saturated

ammonium chloride agueous solution was added. The mixture was extracted
with ethyl acetate, the organic layer was dried over anhydrous sodium sulfate, and
the solvent was evaporated under reduced pressure. The residue was subjected
to silica gel column chromatography to afford the compound (109) (3.24 g).

TH-NMR (CDCL) 8: 3.92 (3H, s), 4.37 (1H, s), 7.02-7.19 (3H, m), 7.31-7.38 (1H, m),
7.52 (1H, t, J = 8.2 Hz), 7.78 (1H, dg, § = 8.2, 1.0 Hz), 8.19 (1H, dg, J = 8.2, 1.0 Hz),

8.35 (1H, t, J = 2.1 Haz). '
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HN ------2z--_,----...iri NOC OF3 406 1.17 (Method B) 48 Sr NH2 N -..issN c3

412 1.12 (Method A) 49

Second step
To a stirred under ice-cooling solution of the compound (109) (3.24 g) in

methanol (32 ml) was added dropwise a 2 mol/l. sodium hydroxide aqueous
solution (15.9 ml), and the mixture was stirred for 30 minutes. To the reaction
solution was added 2 mol/L hydrochloric acid to make the solution acidic, and the
mixture was extracted with chloroform. The organic layer was dried over
anhydrous sodium sulfate, the solvent was evaporated under reduced pressure,
and the residue was subjected to silica gel column chromatography to afford the
compound (110) (2.77 g).

IH-NMR (CDCls) 8: 7.04-7.40 (4H, m), 7.54 (1H, t, J = 8.2 Hz), 7.84 (1H, dq, J = 8.2,
1.1 Hz), 8.21 (1H, dq, § = 8.2, 1.1 Hz), 8.43 (1H, t, J = 1.9 Haz).

[0143]

Third step
To a stirred under ice-cooling sclution of the compound (110) (0.96 g in

2-chloroacetonitrile (4.98 g) was added concentrated sulfuric acid (3.23 g), and the
mixture was stirred for 4 hours. To the reaction solution was a_dded water, the
mixture was extracted with chloroform. The organic layer was dried over
anhydrous sodium sulfate, and the solvent was evaporated under reduced pressure

to afford the compound (111) as a crude product.

Fourth step
To a stirred under ice-cooling solution of the compound (111) obtained in the

third step in dichloromethane (24 ml), N,N-dimethylformamide (0.024 g) and

oxalyl chloride (1.16 ml) were added, and the mixture was stirred at room

temperature for 3 hours. The reaction solution was poured into methanol (20 ml),

and the solvent was evaporated under reduced pressure to afford the compound

(112) as a crude product.

[0144]

Fifth step
To a stirred under ice-cooling solution of the compound (112) obtained in the

fourth step in tetrahydrofuran (10 ml) was added dropwise a 1 mol/L
borane/tetrahydrofuran solution (66.0 ml), and the mixture was stirred at room
temperature for 3 hours. The reaction solution was poured into ice, concentrated
hydrochloric acid was added to make the solution acidic, and the mixture was
stirred at room temperature for 15 minutes. A 4 mol/L sodium hydroxide aqueous
solution was added to make the solution basic, the mixture was extracted with
chloroform. The organic layer was dried over anhydrous sodium sulfate, and the
solvent was evaporated under reduced pressure to afford the compound {113) as a

crude product.

Sixth step
To a stirred under ice-cooling solution of the compound (113) obtained in the

fifth step in acetone (3.6 ml) was added Fmoc-isothiocyanate (0.40 g), and the
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"I'T NITCF3 436 1.32 (Method B) [0160] [Table 81 Conpound No.

Structure M5 [ M1l] LC/ MS retention tine (nmeasurenent condition) or NWR

(solvent, shift value: ascending order) 50 N-.... -:.,,,,,..,,,,. -
iH?-?2,,r-NO S,,, IINH2. N 382 1.22 (Method B)

mixture was stirred for 1.5 hours. The reaction solution was evaporated under
reduced pressure, and the residue was subjected to silica gel column

chromatography to afford the compound (114) (0.57 g).

[0145]

Seventh step

The compound (114) (0.57 g) was dissoclved in dichloromethane (31 ml), and
1-chloro-N,N-2-trimethyl-1-propenylamine (0.27 g} was added while stirring under
After stirred at room temperature for 2 hours, water was added, the

ice-cooling.
The organic layer was dried over

mixture was extracted with dichloromethane.

anhydrous magnesium sulfate, the solvent was evaporated under reduced pressure,

and the residue was subjected to silica gel column chromatography to afford the
compound (115) (0.24 g).

IH-NMR (CDCls) 6:3.90 (1H, d, J = 11.9 Hz), 3.95 (1H, d, J = 11.9 Hz), 4.25 (1H, t,
J=6.5Hz), 452 (2H, d, J = 6.5 Hz), 6.96-6.99 (1H, m), 7.08-7.18 (2H, m), 7.29-7.34
(3H, m), 7.40-7.42 (2H, m), 7.49 (1H, t, J = 8.0 Hz), 7.57 (2H, d, J = 7.5 Hz), 7.69
(1H, dt, J = 8.0, 2.0 Hz), 7.76 (2H, d, J = 7.5 Hz), 8.12 (1H, d, J = 8.0 Hz), 8.29 (1H,

t, d = 2.0 Hz).

Eighth step
To a solution of the compound (115) (0.22 g} in ethyl acetate (2.2 ml) and

methanol (2.2 ml) was added 10% palladium carbon powder (0.07 g), and the
mixture was stirred at room temperature for 7 hours. The insoclubles were
removed by filtration, the filtrate was evaporated under reduced pressure, and the
residue was subjected to silica gel column chromatography to afford the compound
(116) (0.18 g).

IH-NMR (CDCls) 8 3.73 (2H, br s), 3.82 (1H, d, J = 11.8 Hz), 3.91 (1H, d, J = 11.8
Hz), 4.27 (1H, t, J = 7.1 Hz), 4.46 (2H, d, J = 7.1 Hz), 6.59-6.71 (2H, m), 6.94-7.18
(4H, m), 7.29-7.82 (4H, m), 7.40 (2H, t, J = 7.7 Hz), 7.62 (2H, d, J = 7.7 Hz), 7.76

(2H, d, J=7.7 Hz).

[0146]
Ninth step
To a stirred under ice-cooling solution of 3,5-dichloropyridine-2-carboxylic
acid in N,N-dimethylformamide (0.5 ml),
hexafluorophosphate

2-(1H-7-azabenzotriazol-1-y)-1,1,3,3-tetramethyluronium
(0.05 mg) and triethylamine (0.01 mg) were added. After stirred for 10 minutes, a
solution of the compound (116) (0.05 g) in N,N-dimethylformamide (2 ml) was
added, and the mixture was stirred at room temperature for 2.5 hours. Water
was added, the mixture was extracted with ethyl acetate, and the organic layer
was dried over anhydrous sodium sulfate. The sclvent was evaporated under
reduced pressure, and the residue was subjected to silica gel column
chromatography to afford the compound (117) (0.05 g).

IH-NMR (CDCls) 8: 3.89 (1H, d, J = 11.7 Hz), 3.99 (1H, d, J = 11.7 Hz), 4.26 (1H, ¢,
J=628Hz), 447 (3H, d, J = 6.8 Hz), 6.96 (1H, dd, J = 8.9, 7.2 Hz), 7.10-7.14 {2H,
m), 7.28-7.42 (9H, m), 7.60 (2H, d, J = 7.3 Hz), 7.74-7.76 (2H, m), 7.90 (1H, d, J =

1iz
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.51 1 N-- ,NH2 | N 388 1.25 (Method B) 52 H/Na O NH2 | N 425 1.35
(Method B) 53 I1h-r-NHN..----yNO S..."...,,NH Il N 372 1.37 (Method B)

54 HO, HS, N2 1HN
2.0 Hz), 8.46 (1H, d, J = 2.0 Ha2), 9.77 (1H, s).

Tenth step
To a stirred under ice-cooling solution of the compound (117) (0.05 g) in

dichloromethane (0.5 ml) was added piperidine (0.08 mg), and the mixture was
stirred for 1 hour. Water was added, the mixture was extracted with
dichloromethane, and the organic layer was dried over anhydrous sodium sulfate.

The solvent was evaporated under reduced pressure, and the residue was

subjected to silica gel column chromatography to afford the compound (56) (0.02
g).
'H-NMR (CDCls) 8: 83.97 (1H, d, J = 11.2 HZ) 4.06 (1H, d, J = 11.2 Hz), 4.78 (2H, br
6). 6.88-6.94 (1H, m), 7.17-7.21 (4H, m), 7.83 (if, t, J = 7.9 Hz), 7.69 (1H, t, J = 1.9
Hz), 7.78-7.81 (1H, m), 7.89 (1H, d, J = 2.2 Hz), 8.46 (1H, d, J =2.2 Hz), 9.73 (1H,

s).

[0147]

Reference Example 16
Synthesis of compound 203
[Chemical formula 44]

Br
Br@ First step FD\F Second step mﬂnrd step Brj@\/b
i !. e o F
F

i \'SIW \SI
(118)
(121)
(119 (3 20}
i NHE S NHBoc
i il
Fourth step. Brﬁf\s NHy pigh Fifth step Sixthstep @g(
(122} (1 23) (124)

NH
Seventh step o ‘ _N S S NHBac Eighth step NH;
S
F F
(125} 203
First step

A starting material (118) (500 mg) was dissolved in tetrahydrofuran (10 ml),
LDA (2 mol/L: 2.59 mL) was added dropwise at -78°C, and the mixture was stirred
for about 1 hour. Thereafter, chlorotriethylsilane (0.527 mL) was added dropwise,
the mixture was stirred for about 5 hours, warmed to 0°C, and a saturated
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N 412 1.19 (Method B) 55 HO,, / N...---s8"-S","..NH, N N 440 1.24 (Method
B) [0161] [Table 9] Conpound No. Structure M5 [11/1+1 ] LC MS retention

ti ge;(rregsurenent condition) or NIVIR (solvent, shift value: ascending

order) 56 1H "-... )
) ammonium chl}loral(&el\z!t%u%ogs\sohlxtlon was added. After extracted with ether, the
organic layer was washed with a sodium chloride agueous solution, and dried over

sodium sulfate. The resulting residue was subjected to chromatography to afford

the ecrude product (119) (932 mg).

Second step
Diisopropylamine (0.554 mL) was dissolved in tetrahydrofuran (8mL),

butyllithium (1.66 mol/L: 1.873 mL) was added dropwise at -78°C, and the mixture
was stirred for 10 minutes. Then, a solution of the crude product (119) (796 mg)
in tetrahydrofuran (4 mL) was added dropwise, the mixture was stirred for 10

minutes, methyl vinyl ketone (0.315 mlL) was added dropwise, and the mixture

was stirred for about 3 hours. The mixture was warmed to 0°C, a saturated
ammonium chioride aqueous solution was added, and the mixture was extracted
with ethyl acetate. The organic layer was washed with a sodium chioride

aqueous solution, and dried over sodium sulfate to afford the crude product {120)

(1.26 g).

Third step
‘The crude product (120) (978 mg) was dissolved in ethanol (8 mL) and water

(2 mL), potassium hydroxide (291 mg) was added, and the mixture was heated at
reflux for about 4 hours. After cooled to room temperature, the mixture was
concentrated, water, ethyl acetate and ether were added, and the mixture was
extracted with ether. After washed with a sodium chloride agueous solution, the
organic layer was dried over sodium sulfate, and the resulting residue was
subjected to chromatography to afford the crude product (121) (200 meg).

Fourth step '
To the crude product (121) (200 mg) were added a hydrochloric acid acetic

acid solution (1 mol/L: 1.901 mL) and thiourea (63.7 mg), the mixture was stirred
at 40°C for 4.5 hours, and warmed to 50°C. After stirred overnight, the reaction
solution was concentrated to afford the crude product (122) (272 mg).

Fifth step
To the crude product (122) (272 mg) were added trifluorcacetic acid (3 mL)

and concentrated sulfuric acid (0.162 mL), and the mixture was stirred at 60°C for
about 7 hours. After cooled to room temperature, the reaction solution was
concentrated, neutralized with a potassium carbonate agueous solution, and the
mixture was extracted with ethyl acetate. The organic layer was washed with an
aqueous sodium chloride solution, and dried over sodium sulfate. The resulting
residue was purified by chromatography to afford the compound (123) (146 mg).

'H-NMR (CDCls) 8: 7.62 (1.0H, t, J = 8.24 Hz), 6.86 (1.0H, dd, J = 11.44, 8.08 Haz),
4.40 (2.0H, br &), 3.00 (1.0H, ddd, J = 12.85, 7.32, 3.66 Hz), 2.71 (1.0H, ddd, J =
12.35, 9.76, 3.66 Hz), 2.26 (1.0H, ddd, J = 14.03, 7.32, 3.66 Hz), 1.5 (1.0H, ddd, J =

14.03, 9.76, 3.66 Hz), 1.56 (3.0H, d, J = 1.53 Hz).

Sixth step
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G.",-...N1010 NH2 S 7( 11N 101/ O OH 489 ,

The compound (123) {148 mg) was dissolved in tetrahydrofuran (1.5 mL),
Boc:0 (298 mg) was added, and the mixture was stirred at room temperature for
about 1 hour. Water was added, the mixture was extracted with ethyl acetate,
the organic layer was washed with a sodium chloride aqueous solution, and dried

over sodium sulfate. The resulting residue was purified by chromatography to

afford the compound (124) (174 mg).
'H-NMR (CDCls) 8: 7.50 (1.0H, t, J = 8.08 Hz), 6.94-6.89 (1.0H, m), 2.89-2.85 (1.0H,

m), 2.66-2.59 {(2.0H, m), 2.12-2.05 (1.0H, m), 1.68 (3.0H, s), 1.52 (9.0H, s).

Seventh step
To the compound (124) (47 me),

N-methyl-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)picolinamide (38 mg) and
PdClz (dppd) (9.11 mg) was added DME (I mL), a sodium carbonate aqueous

solution (1 mol/L: 0.335 mL) was added, microwave was irradiated at 70°C, and

the mixture was stirred for 30 minutes. The resulting reaction solution was

subjected to chromatography to afford the crude product (125) (24 mg).

Bighth step
The crude product (125) (24 mg) was dissolved in chloroform (0.5 mL),

trifluoroacetic acid (0.5 mL) was added, and the mixture was stirred at room
temperature for 3 hours. The reaction solution was concentrated, neutralized
with a sodium carbonate aqueous solution, and extracted with ethyl acetate. The
organic layer was washed with an sodium chloride aqueous solution, and dried
over sodium sulfate. The resulting residue was purified by chromatography, and
washed with isopropyl ether to afford the compound (203) (3.5 mg).

IH-NMR (DMSO-de) : 8.85 (1.0H, s), 8.71 (1.0H, s), 8.15-8.08 (2.0H, m), 7.64 (1.0H,
i J = 9.09 Hz), 7.45-7.3% (1.0H, m), 6.00 (2.0H, br s), 3.09-2.99 (1.0H, mJ), 2.85
(&OH;d,J=sL@4H@,z7r259(10ﬁ;nﬂ,21&2ﬂ2(L0H;n0,Lgaiss(LOH,mL

1.49 (3.0H, s).

[0148]

Reference Example 17
Synthesis of compound 205
[Chemical formula 45]

S._.NHBoc
S._ NHBoc S._NH
?\(/ First step s Second step = b z
HoN — N — N
F F F
(126) : (127 205

First step
The compound (126) (200 mg) was dissolved in acetonitrile (4 mL), and a

tetrafluoroboric acid agueous solution {0.096 ml) was added. Thereafter,
isopentyl nitrite (0.098 mL) was added at 0°C, the mixture was stirred for 30
minutes, a potassium iodide (293 mg) aqueous solution was added, and the
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7.23

Hzy,

(1|EjarE|@na]te wad, QAddd) ard PHe (Mbitude Was ekthrdzd ,with. etByl Hdetafp. BheH r

%lx\lgH nic ﬂxyeerlas washed with water and a sodium chloride aqueous solution,

dried over sodium sulfate, and purified by chromatography to afford the compound
(127) (87 mg).

1H-NMR (DMSO-ds) 8 9.75 (1.0H, s), 7.76-7.61 {2.0H, m) 7.07-6.98 (1.0H, m),
3.03-2.93 (1.0H, m), 2.68-2.54 (1.0H, m), 2.25-2.03 (2.0H, m), 1.50 (3.0H, s), 1.42

(9.0H, s).

Second step
To the compound (127) (100 mg), 2-fluoropyridine-3-boronic acid (40.7 mg),

PA(PPhs)s (25.7 mg) and sodium carbonate (47.1 mg) were added DME (2 mL) and
water (0.5 mL), the mixture was stirred at 50°C overnight, warmed to 70°C, and
stirred for about 7.5 hours. After cooled to room temperature, 2 mol/L
hydrochloric acid was added, the mixture was stirred overnight, trifluoroacetic
acid was added, and stirred for 9 hours. A saturated sodium carbonate aqueous
solution was added, and the mixture was extracted with ethyl acetate. The
organic layer was washed with a sodium chloride aqueous solution, and dried over
sodium sulfate. This was purified by chromatography, washed with isopropyl
ether, and purified by MS triggering to afford the compound (205) (9.3 mg).

IH-NMR (DMSO-de) §: 8.31-8.23 (2.0H, m), 8.10-8.03 (1.0H, m), 7.53-7.45 (2.0H, m),
7.42-7.34 (1.0H, m), 3.16-3.09 (1.0H, m), 2.66-2.57 (2.0H, m)208198&0H m),

1.65 (3.0H, s).

[0149]
Reference Example 18
Synthesis of intermediate compound (135)

[Chemical formula 46}

cl F cl F
ﬁ First step \m Second step i~ ~F  Third step Cl NP
— -~ e e E [ES— !

e s Pt H > -
N"F NO N”TBr N~ ~COOLi
(128) (129} {130} (131)
0
Cl = ' NC F F
Fourth step ﬁ Fifth step \m Sixth step HQNJ\(T
s SNTCOOMe T T N”~COOMe — > N> COOH
(132} (133) (134)
NC F
Seventh step ﬁ
B N® ~COOH
(135)
First step
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extracted with ethyl acetate. The organic layer was dried over sodium sulfate to

afford the crude product (2) (5.29 g).

Second step |
Phosphorus oxybromide (100 g was dissolved in toluene (100 mL), and the

mixture was heated and dissolved at 60°C. The crude product (129) (25.7 g) was
slowly added at the same temperature, and the mixture was stirred at the 110°C
for 4 hours. After cooled to room temperature, ice water was added at 0°C, 10

mol/L sodium hydroxide (174 mL) was added at the same temperature, and the

mixture was extracted with ethyl acetate. The organic layer was washed with

sodium hydrogen carbonate and a sodium chloride aqueous solution, and dried
over sodium sulfate to afford the crude product (130) (40.3 g).

Third step .
Butyllithium (2.73 mol/L: 0.914 mL) was dissolved in toluene (5 mL) and

hexane (3 mL), and a solution of the crude product (130) (500 mg) in toluene (1 mL)
was added dropwise at “78°C. After stirred for 45 minutes, dry ice was slowly
added, the mixture was stirred for 40 minutes, and warmed to room temperature.
After ether was added, the precipitated solid was collected by filtration to afford

the crude product (131) (461 mg).

Fourth step
The crude product (131) (361 mg) was dissolved in methanol (8mL), thionyl

chloride (0.218 mL) was added, and the mixture was heated at reflux for about 2
hours. After cooled to room temperature, the solution was concentrated, and
sodium hydrogen carbonate was added, the mixture was extracted with ethyl
acetate. The organic layer was washed with a sodium chloride agqueous solution,
and dried over sodium sulfate to afford the crude product (132) (243.6 mg).

Fifth step
The crude product (132) (100 mg), Pd (OCOCFs): (17.54 mg), zinc powder

(6.55 mg), 1,1’-binaphthyl-2-yldi-tert-butylphosphine (18.5 mg) and zinc cyanide
(57.8 mg) were dissolved in DMAC (38 mL) under a nitrogen stream, and the
mixture was stirred at 80°C for about 3 hours. After cooled to room temperature,
ethyl acetate was added, the resulting solid was filtered, water was added to the

filtrate, the mixture was extracted with ethyl acetate. The organic layer was

washed with a sodium chloride aqueous solution, and dried over sodium sulfate.
This was purified by chromatography to afford the compound (133) (54.3 mg).
H-NMR (DMSO-ds) §: 8.97 (1.0 H, 8), 8.62 (1.0H, d, J = 9.35 Hz), 3.93 (3.0 H,s).
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(1H, dd ‘laéurel g s%n':l'eéfizatz x%oﬁxz terh @ﬁaﬁﬂr‘é‘ 69 2.7 . BdudslH THE, solufiod. #as2. 8

3.883.90 (2H, m,
Hz), 6.13 (1H, dd, J

.5
6HZ) 7.05 (1H, dd, J =
= 7.
1.

H) 0N § AP wa gdENME (RVEQA) o
con nti"% /L h ,
;?67(38@2@%@ (Eias zltmwf b ebla gl hdetbodla RS g1

8.33 (1H, d, J = 8.1 Hz), 854862(1H M, 926(1H d, J = 1.5 He),

10.76 (Sb’veﬁﬁh stﬁ:@ HSNH2 NI HN OONN. ".".---
The crude product (134) (47 mg) was dlssolved in DMF (1 mL), oxalyl chloride

(0.066 mL) was added at 0°C, and the mixture was stirred for 2 hours. A 2 mol/L
sodium hydroxide agueous solution (0.638 mL) was added at the same temperature,
and the mixture was extracted with ethyl acetate ester. The organic layer was
washed with water and a sodium chloride aqueous solution, and dried over sodium
sulfate to afford the crude product (135) (8 mg). On the other hand, the aqueous
layer at extraction was concentrated, tetrahydrofuran was added to the resulting
residue, and the mixture was filtered. The filtrate was concentrated to afford the

crude product (135) (28 mg).

[0150]
Reference Examplie 19
Synthesis of intermediate compound 145
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| ."--C'-'"'F 1HNVR (DV60-d6) d: 1.80 (3H, s), 3.39 (3H s), 6.36 (1H,
dd, J = 9.6. 3.0 Hz), 6.62 (1H, d. J = 9.6 Hz), 7.27 (1H dd, J = 11.7, 9.1
Hz) 7867 92 (1H, m), 8.03 (1H, dd, J = 7.6. 2.5 Hz), 8.34 (1H, d, J =

. ( = 1.0 Hz), 10.69 (1H, s). 11.26 (1H, s). 67 1SNH2 /
11', {Pgﬁ 6310@“’“1347]_ I N VA N IR
0. -« . . B.ceeeno- 'F 1H- NMWR (DVBG@&)Od: 1.56 (3H, s), 3.36EMQ), 3.43

06.29 (2H, s), 6.47 (1H UpJ = 9.6
69- 7,75 (1H, m, 7.9 dd, J
YHBB!-Bu Hiecohd sderrrhyfy it 59

(3H, s),615(1H djJ = 9.6, 4.6 Hz)

Sif), 7.13 (1H, ddy ¥ 11.7. 8.6

= 7.4. ZTRAHE ( Vrkrstthep) 15 aLip
(1H, s). [O01 Tabl-er—ﬂ-]—>£rrpou cture METNMT(sol ve 6) 68
HSNH2 .. N 11| (FONKL,,, 1-- = F
(136) (137 (138)
EtC. 0O EtQ. O
< S NHBz
. o H Fourth step Y Fifth step
Third step N. NHBz
——» TFAHN hig TFAHN
8
F F
(139) (140)
- HO
Sy Sy B2 NS NH Sy Sy NHBoc
N 2 Seventh step
H,N Sixth step
F
{141) (142) (143}
Ox

lx 8. _NHBoc FoF

. Ninth step S NHBoc
Eighth step BocHN N 1
BocHN
F
F.'
(144)
{145)

First step
To a solution of diisopropylamine {13.1 g) diluted with tetrahydrofuran (75

mD was added dropwise a 2.67 mol/L n-butyllithium/hexane solution (48.6 ml) at
-95 to -40°C over 5 minutes while stirring. Further, the mixture was stirred at
the same temperature for 20 minutes, and a solution of ethyl
2-methyl-3-oxobutanoate (9.36 g) diluted with tetrahydrofuran (75 ml) was added.
over 10 minutes. The mixture was stirred for 50 minutes, and a solution of the
compound (1386) (7.63 g) dissolved in tetrahydrofuran (150 ml) was added dropwise
over 10 minutes. The mixture was stirred at the same temperature for 75
minutes, transferred to a saturated ammonium chloride agueous solution, and
extracted with ethyl acetate. The organic layer was dried over anhydrous sodium
sulfate. After filtration, the filtrate was evaporated under the reduced pressure,
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1 HNVR (DMBD-d6) d: 127 (9H, s), 1.74 (3H, s), 6.31 (1H, dd, J = 9.6, 3.0
Hz). 6.58 (1H, d, J = 9.6 Hz), 7.24 (1H, dd, J .- 11.4, 8.9 Hz), 7.82-7.88
(1H, M, 7.98 (1H, dd, J = 7.4, 2.3 Hz), 8.64 (1H s), 8.91 (1H s), 10.66

(1H, s). 11.14 o
"NH N ang FFMSG&%@:A&(%U%&CW% tad:ozjlbxﬁ}l romlatgéfa(pl}ﬁzto fxffogd é%e (:%ﬁzbohild
6.14 (1MI3Td6.972.9.6, 4.1 Hz). 6.27 (2H, s). 6.46 (1H, d* J = 711
(1H, dd;EINMRXd4:DRSO)H)1.07-1651 117, okl 1.69;1.77 481, 1), Bl 3J7& <$H4 m)z 8
Hz) 8 7601-4UN 2 SbH 8mI0 A dHs. 59, (110. 34, (LH1-523 Oy «RN B62; T\SBHQlH,mN

) (3H, 6.16 (1H dd. J = 9.6,
Hz) 6. gos Z# ])WR@ %@??Lﬂﬁ 3’#1(11«1_1%@ 6 Hz)S)7 15 (1|(4 dd, J = 11.7, 8?166
Hz,771778 1Hr‘r)796(1H dd, J = 7.4. 2.8 Hz), 8.49 (1H s). 9.22

(2H, ddSegomd $tex9, 1.3 Hz), 9.58 (1H, s), 10,79 (1H. 71 /\SNH2 HNN- N i
\HN  1H NVRheDMBO ae)d 6137, 6457 34, wey digsadeed IH(Z%PS)sf ethaply a2 11301@5%
Hz), 3. ﬁgdfo%'ﬁlaﬁ& aci/Os@Hsolkitich ©25m3) M), adsleli3 apd Hheddixtirewasaitinted

Hz), 6. e@af‘iﬁ'e(m 3@, diniufed Hrhe BidBirellasSHilufedbrithHwater, J =

B
11.7.9. 61?“1\3 ef\alile cg Eﬁyl@ﬁhez @51)( ;e thqleo‘lts‘la;er wite Shald)basde 3tk 1H.

s). N &&°
potassium carbonate, and extracted with chloroform. The organic layer was dried

over anhydrous sodium sulfate.
under reduced pressure to afford the compound (138).

the next reaction without a purification.

After filtration, the filtrate was evaporated
A total amount was used in

Third step
The compound (138) was dissolved in methylene chloride (30 ml), benzoyl

isothiocyanate (2.05 ml) was added under ice-cooling, and the mixture was stirred
The solvent was evaporated under

at the same temperature for 30 minutes.
A total amount was used in the

reduced pressure to afford the compound (139).
next reaction without a purification.

Fourth step
To the compound {139} was added pre-ice-cooled concentrated sulfuric acid

(30 ml) to dissolve gradually it, and the solution was stirred at 15°C for 40 minutes,
Further, pre-ice-cooled concentrated sulfuric acid (10 ml) was added, and the
mixture was stirred at 20°C for 20 minutes. The reaction solution was
transferred to ice water, neutralized with potassium carbonate, and extracted with
ethyl acetate. The organic layer was dried over anhydrous sodium sulfate.

After filtration, the filtrate was evaporated under reduced pressure, and the
residue was subjected to column chromatography to afford the compound (140)
(2.86 ¢g).

TH-NMR (CDCly) 8: 1.25 (3H, t, J = 7.0 Hz), 1.74 (8H, s), 1.93 (3H, s}, 2.71 (1H, d, J
= 14.9 Hz), 3.97 (1H, d, J = 14.9 Hz), 4.09 (2H, q, J = 7.0 Hz), 7.13 (1H, dd, J = 11.6,

9.1 Hz), 7.29-7.38 (3H, m), 7.48 (1H, t, J = 7.1 Hz), 8.00 (2H, d, J= 7.1 Hz),
8.10-8.16 (1H, m), 9.55-9.68 (1H, br), 12.06-12.36 (1H, br).

Fifth step

The compound (140) (296.6 g) was dissolved in toluene (3 ml), a 1 mol/L
‘diisobutylaluminum hydride/toluene solution (3.31 ml) was added dropwise at
The mixture was stirred at the same temperature for

-78°C over 5 minutes.
10 m] of a 20 w/iw%

additional 1 hour, and stirred for 1 hour under ice-cooling.
potassium sodium tartarate agueous solution-10 ml of ethyl acetate was added,
the mixture was stirred at room temperature for 30 minutes, and extracted with

ethyl acetate. The organic layer was dried over anhydrous sodium sulfate.
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NH.. (1H-.,...NN....,ThrN1',C,", |' 0--....<21.--,,... 1 HNWR
(DVBO-d6) d: 1.57 (3H, s), 6.16 (1H. dd, J = 9.6, Hz), 6,29 (2H s).
6.48(1HdJ:96Hz)715(1Hdd J = 11. Hz)772779(1H

.1
.9
2)) ; géf(e]]i‘ﬁfﬂtg?tmx}_,ot}%fl t(rﬁte gf)as 9)7@5)8 13 df]t} H cf\f uce%.A' s el abofd chdH
0-...., compihd. B411H MVRotDVBODdE)t #as] usgd 13ch§5 nept fgagtip_p Hifhoyt 29 g
4.1 H) u@ﬁ?e%t(o&"i s), 6.48 (1H d, J:96Hz) 7.15 (1H, dd. J = 11.4,
8.9 Hz), 7.72-7.78 (1H. rz). 7.96 (1H, dd, J = 7.4, 2.6 Hz). 8.38 (2H, s)
90%24(1Fﬁ%1 J = 1 0 h), 8.39 (1H d. J =15 tz), 10.78 (1H a), 134
[ ] The compou u(q(lls\bwa ¢ rcﬂsso L&d [ I\Q-%]anlr}wﬁ(émrﬂﬁm hy@)az?ne
monohydrate (0.268 ml) was added, and the mixture was .stirred at room
temperature overnight. After diluted with a saturated sodium chloride agueous
solution, the mixture was extracted with chloroform. The organic layer was dried
over anhydrous sodium sulfate, filtered, and the filtrate was evaporated under

reduced pressure. The residue was subjected to column chromatography to afford

the compound (142) (94.4 mg).
TH-NMR (CDClLs) 8: 1.60 (8H, &), 1.77 (8H, s), 2.46 (1H, d, J= 13.9 Hz), 3.20 (1H, d,

J=13.9 Hz), 2.79-3.69 (5H, br), 4.00 (1H, d, J=12.1 Hz), 4.08(1H, d, J = 12.1 Huz),
6.42-6.50 (1H, m), 6.63-6.69 (1H, m), 6.79 (1H, dd, J = 11.1, 8.6 Hz).

Seventh step
The compound (142) (94 mg) was dissolved in tetrahydrofuran (2 ml}, t-butyl

dicarbonate (209 mg) was added, and the mixture was stirred at 60°C for 2 hours.
The solvent was evaporated under reduced pressure, and the residue was
subjected to column chromatography to afford the compound (148) (111 mg).

H-NMR (CDCle) 8: 1.44 (3H, s), 1.46-1.50 (21H, m), 1.69-1.75 (1H, br), 2.55 (1H, d,
J=14.2 Hz), 3.51 (1H, d, J = 14.2 Hz), 4.00 (1H, d, J = 12.6 Hz), 4.08 (1H, d, J =
12.6 Hz), 6.94 (1H, dd, J = 10.6, 9.6 Hz), 6.98-7.06 (1H, m), 7.34-7.41 {(1H, m),

7 41-7.52 (1H, m), 7.77-7.85 (1H, m).

Eighth step
The compound (143) (110 mg) was dissolved in methylene chloride (2 ml),

manganese dioxide (510 mg) was added, and the mixture was stirred at room
temperature for 2 hours. The reaction solution was filtered through Celite, and
the filtrate was evaporated under reduced pressure to afford the compound {144
A total amount was used in the next reaction without a purification.

Ninth step
The compound (144) was dissolved in methylene chloride (2 mbD,

N,N-diethylaminosulfur trifluoride (88 ul) was added under ice cooling, and the
mixture was stirred at the same temperature for 1 hour, at 50°C for 3 hours, and at
65°C for 3hours. To the reaction solution was added a saturated sodium
bicarbonate aqueous solution, and the mixture was extracted with ethyl acetate.

The organic layer was dried over anhydrous sodium sulfate, filtered, and the

filtrate was evaporated under reduced pressure. The residue was subjected to

column chromatography to afford the compound (145) (30.2 mg).
"H-NMR (CDCls) 8: 1.51 (9H, &), 1.52 (3H, s), 1.53 (9H, s), 1.74 (8H, s}, 2.73 (1H, d,
J=11.6 Hz), 3.00 1H, d, J = 11.6 Hz), 6.49(1H, t, J = 53.8 Hz), 6.50-6.54 (1H, m),

6.91-7.07 (3H, m), 7.47-7.62 (1H, m).
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NNZ:\i,,,SNH2 \--.Th--/<:7--NI111 11HN ". 11 DF i 1 H NVF (DVBO-d6) d:
1.56 (3H, s). 2.46 (3H, s), 6.16 (1H dd. J = 9.4, 4.3 Hz), 6.30 (2H s),
6.48 (1H, d, ,1 = 9.6 Hz), 7.14 (1H, dd, J = 11.4, 8.9 Hz), 7.71 -

2H, dd, J :94, 1.3 Hz),

777(1Krr) 7?6(1H dd, J = 7.4, 2.8 Hz), 9,16 (
10, 78(1H S). 75 /7.----N SNH2 Ni\l, - -- 141-N NN,

9.42 (1HO
1,00, m¢ﬁereq¢¢mwﬂn@ 0-d6) d: 1.57 (3H, s), 2,83 (3H s), 6.16 (1H dd.
J 5 9. 1,8 theb®) of ibasndke stpGuﬁ& (14W, d, J ='9.6 Hz), 7.14 (1H t, J -
9.9 Hz) .[GhiQuikalrickta 49, 726 (1H, d, J = 5.6 Hz), 8.25 (1H, s), 9.21 (2H,
a3 2 ey et Tl sy, 76 ENA AN L -" N O 1H NMWR (DVEO d6)
d: 1,56 (3H,), 6.16 (1 dd, I = 9(6,\4 2 M), 6.30 (2H ), 6,47 (1H d
3=9.6 H) T°W.13 (1H, dd, J = 11.2, 932 Hz), 7.74 (iH, m, 7.90 (1H m,
7.98 (1H, m, 8 \frl\Hiﬁoc 8.65 (1H, s), 48 64 NtHpcs) 77 SNH

BocHN T 7 BocHN 5

F F

(146) (147)

The compound (146) (126 mg) was dissolved in methylene chloride (1.3 ml),
manganese dioxide (600 mg) was added, and the mixture was stirred at room
temperature over night. The mixture was filtered through Celite, and the solvent
of the filtrate was evaporated under reduced pressure. The resulting residue was
dissolved in methylene chioride-acetic acid (9:1) (1.8 mD), pyrrolidine (210 ul) and
sodium triacetylborohydride (109 mg) were added, and the mixture was stirred at
room temperature for 2 hours. The mixture was diluted with a saturated sodium
hydrogen carbonate aqueous solution, and extracted with ethyl acetate. The

organic layer was dried over anhydrous sodium sulfate, filtrated, and the filtrate

was evaporated under reduced pressure. The residue was subjected to column

chromatography to afford the compound (147) (65.4 mg).

IH-NMR (CDCls) 8: 1.51 (9H, s), 1.52 (1H, &), 1.53 (9H, s), 1.67-1.78 (2H, m), 1.77
(3H, s), 1.94-2.03 (2H, m), 2.12-2.23 (2H, m), 2.42-2.56 (3H, m), 2.91 (1H, d, J =
13.1 Hz), 8.00 (1H, 4, 4 = 13.1 Hz), 3.70 {1H, 4, J = 15.2 Hz), 6.47-6.63 (1H, m),

6.69-6.77 (1H, m), 6.92-7.08 (3H, m), 7.57-7.68 (1H, m).

[0152]

Reference Example 21
Synthesis of compound 200
[Chemical formula 49]

SYNHBZ YNHBZ YNH2
H>N @%&N First step Q/ L\ Second step Q/ E\
F

(148} (149) 200

First step
The compound (148) (100 mg) was dissolved in Z2-propanol (2 ml),

4-chloroquinazoline (52.7 mg) was added, and the mixture was stirred and heated
at reflux. After 6 hours, 4-chloroquinazoline (24.0 mg) was added, and the
mixture was stirred and heated at reflux for 2 hours. After cooled to room
temperature, water was added, and the mixture was extracted with ethyl acetate.
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-------- 2 LiHN"r.---..N,,,,,",, | f F IHNWR (DVSO-d6) d: 1.55 (3H s
6.16 (1H, dd, J = 9.6, 4.2 Hz), 6.31 (2H, s), 6.47 (1H, d, J = 9.6 I(—|z): .
7.13 (1H, dd, J = 11.4, 8.8 Hz), 7.69 (1H n), 7.79 (1H m), 8.15 (1H 1,3

= 9.2 Hz), 8.65 (1H s), 10.57 (1H 78 S fLINH2 'fy-- TR

Oiii 1|J£Wg(am@y§6)%as P‘%GO (esrl_émli%dr()élslsé)de&ﬁ S%ilé%;%\j ag'%t}%e' %}V?ﬁwas . IN

6. 31 (2|dyag§>1;at6d48n@qn-|,re@gceﬁ PrOsGirEy) ,Th;e_ residpg v@d, SBngC&%I' 39 giliga I-é%l

7.75 (, BoluBn chrb@atdddaphy to wffs2d (2, cosypoural 9()1(&4,26 gr)g)79 Br'-r-o I N’

[ <. NH f-NVRNYB DS 66314 )1256 -£ 38, (18), m)6.2185-2184, (108, mJ, 2:90:2692 8116,

gg ’ g' 32),}2%{%5-332 (?!,4%),(%'1'9 Oy "F P=61H2)g 951 (A7 Hd(eH, m)11.66,(18.,8
- ?% CLE [, 8A LR 7 k.7 8023 2, 6591- 100 (4 (s 50 (88, N2 5.1

8),
Hz), 8.71 (1H, s).

Second step
The compound (149) (131 mg) was dissolved in ethanol (1 ml), hydrazine

hydrate (0.067 ml) was added, and the mixture was stirred at room temperature
for 3 days. The reaction solution was concentrated under reduced pressure, and
the residue was subjected to silica gel column chromatography to afford the
compound 200 (57 mg).

H-NMR (DMSO-de) 5: 1.50 (3H, s), 1.81-1.87 (1H, m), 2.18-2.20 (1H, m), 2.60-2.66
(1H, m), 2.98-3.02 (1H, m), 5.84 (2H, s), 7.16 (1H, dd, J = 11.9, 8.9 Hz)}, 7.62 (1H, ¢,
J=17.6Hyz), 7.69-7.73 (1H, m), 7.76-7.80 (2H, m), 7.85 (1H, t, J = 7.6 Hz), 8.54 (2H,

t, J = 4.1 Hz), 9.89 (1H, s).

[0153] .
Similarly, the following compounds were synthesized. If necessary, a

condensing reaction was performed with a precursor in which an amino group of a
thiazole ring part was protected, for example, as the compound (21) described in
Reference Example 1, and finally, the protecting group was removed to obtain an

objective substance.
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NN--, Ii F 1 HNW (DVMVSO-d6) d: 1.56 (3H, s), 6.17 (1H, dd, 3 = 9.6, 4.0
Hz), 6.33 (2H, s), 6.47 (1H, d, 3 = 9.6 Hz), 7.14 (1H dd, 3 = 11.4, 8.8
Hz), 775 (1H, m, 7.85 (1K m. 9.14 (2H, s). 10.74 (1H, s) [ 01 6 Si

[ Tabl e 13] Conpound No. ruc _.Stture M5 [Mtl] LC/MS retention tine

( measur éfehte b]ondltlon) or NVR (sol vent, shlft vaI ue: ascending order) 81

1 N Br AloN-ap; HNVR(CDC) o 17727 (gH, ié?g&l 8 4. 77 (2H,
brs), 6. f@l’%‘?‘f 1, m), G98UCIH M), 7. 29 phdf %I tiEt Hy, 7.61 iH
m, 7.732H—m8628(IH —brs)—82 |\||—|4 1
NH _
N 3_< 2 *H-NMR(CDCly) d: 6.80-2.1C {11+, m), 3.58,
Oz \ 379 (2H, ABg, J = 11.1 Hz), 4.07 (3H, 8}, 4.67 |
\[ E H N 1o |(1H, brs). 7.15 (1H. dt. J = 8.1, 1.2 Hz), 7.33
2 N N~ (1H. I, J = 8.1 Hz), 7.68 [1H. t.J = 1.8 Mz}, 7.74
f (1H, ddd, J = B.1, 1.8, 1.2 Hz), 8.15 (1H, d, J =
0 = 1.2 Mz), 9.03 (1H, d, J = 1.2 Hz), 9.53 (1H, 8.
3 OY \Qgﬁ 397
4 \Q\W m 473
OH
NH,
5 HO%\EN H\/% 422
NWN -
|
E o v C!)
NH,
O 53
6 = 7
f
—<NH2
O 3
S e PR
7 \/L\if r
O P CR
[0154]
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N 11. N 410 83NH2iC NfiliNIIIfr O 84 N.,..SNH2 HN,---Thr N FO 386
1.04 (Method B) 85 HO,.. N..;.,---,SNH N ------ y-r-2 1 iN...--Nii GH
426 1.21 (Method B)
[Table 2]
ComN}_Jsund Structure [b;tsﬂ NMR (solvent, §) uy
NH,
\\/O%\IN " S"‘\<N
g NWN l i
© 0
NH,
SN 53’\<N
5 . ! N 461
NH,
i O TR "
LU S N~ O 473
ct C E =
NH,
Clv_~ s-{N o
11 - ’ ﬁ S 473
ci O | e
S. NH
AN e
|0 N
12 NWNQ\- 158
© F
' S._-NH, _
/O\(\N | \H/ {H-NMR (CDCI3) d ; 1.71 (3H, s}, 4.06 (3H, 5),
| H N 6.28 (2H, d, J = 2.1 Hz), 7.04 (1H, dd, J = 11.2,
13 NQ)\U/N o 8.8 Hz), 7.60 {2H, dd, J =6.8. 2.8 Hz), 7.83 |
(1H. ddd, J = 8.8, 4.1, 28 Hz), 8.14 (1H. d. J =
O \©\F 1.2 Hz), 9.00 (1K, d. J = 1.2 Hz), 9.45 (1H, 5).
S S NH
14 NQ}YN S 398 231, 259
|
O | P
F
[0155]



[01661 [ Tabl e 14] Conpound No.

26 Ncz,H,:;,.-_, S,". NH2 INHN! O
trijcture Ms [ Mrl] LC{ M5 retention tinme (measurenent condition) or NWR
(solvent, shift value: ascending order) HO'.-- / N-,SH2 IHN ----- N 454
1.36 (Method B) 88 HO 1
[Table 3]
Comﬁgund Structure {!3151] NMR (solvent, §) v
S._NH
O f Y ? 1H-NMR (CDCI8) ¢ : 1.78 (3H, s}, 2.52 {3H, s},
—& N 6.27 (2H, ¢, J = 2.0.Hz), 7.02 (1H, ad, J = 11.3,
15 N St B.8 Hz), 7.56 (2H, od. J = 6.9, 2.8 Hz} 7.74
! {(1H, ddd, J = 8.8, 4.0, 2.8 Hz), B.15 (1H, s},
O = 8.61 {1H, 5).
F
16 377
tH-NMR (CDCI3) d : 1.71 (3H, s}, 4.08 {(3H, 5,
£.29 (2H, d, J = 24 Hz}, 7.07 (1H. dd, J = 11.3,
17 8.8 Hz), 7.65 (2H, dd, J = 6.8, 2.8 Hz], 7.86
{1H, ddd, J = 8.8, 4.1, 2.8 Fz}, 8.19 {1H, dd J =
B.A1, 2.0 Hz), B.43 (1H, d, J = 8.1 Hz), 8.88 (1H,
d.J = 2.0 Hz), .81 (1H, s},
1+H-NMR {CDCI3) 4 : 1.81 (3H. 5), 4.06 {3H, s),
.52 (1H, 6. J = 5.5 Hz), 7.06 {1H, dd, J = 11.2,
18 8.8 Hz), 7.30-7.39 (3H, m), 7.48 (eH, dd, J =
5.9, 2.8 Mz}, 7.52 {2H, dd, J = 6.6, 2.8 Hz}, 7.83
(1H, ddd, J = 8.8, 4.2, 2.8 Hz}, B.14 {(1H, ¢, d =
1.4 Hz), 8.01 (1H, d. J = 1.4 Hz}, 9.45 (1R, s).
198 201, 213
1H-NMR [CDCI3) d : 1.56 {3H, 5). 1.67 (3M, s},
1.76 (3H, §), 2.65 {1H, d. J = 14.2 Hz), 2.68 (3H,
s}, 2.96 (1M, d, J = 14,2 Hz}, 7.04 {tH, dd. J =
20 11.8, 8.8 Hz), 7.48 {1H, dd. J = 7.0, 2.8 Hz},
7.98 {1H ddd, J = 8.8, 3.9, 2.9 Hz}, 8.43 {1H, d,
J=1.2Hz, 935 (1M d, J = 1.2 H2), 859 01 H.
s).
tH-NMR (CDC!3) d: 1.58 {3H, 5}, 1.68 (3H. 5,
1.76 {aH, 5}, 2.85 (1H. d. J = 14.2 Hz), 2.88 (1H,
g, J = 14.2 Hz). 4.07 {3H. 5). 7.04 {1H, dd, J =
21 11,8, B.6Hz), 7.42 (1H. dd. J =69, 2.8 Hz).
7.88 (1H, ddd, J = 8.6, 3.8, 2.8 Hz). 8.15 (14, d
J= 1.2 Hz), 9.01 (1H, ¢, J = 1.2 Hz}, 947 (1R
5).
|
[0156]
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,"..-K8.,9),,NH2 0.1(,,,NHN NN, OCIH 460 1.38 (Method B) 89 HO S,NH2 Ci | |

1
(

N
Ve

N
t.

NCO 469 1.3 (Method B) 90 S..",,..NH2 , 111 rHN,...,.N O 395 1.14
hod A) 91 S"," NH2 1H N
[Table 4]
o und MS 5
ompons Structure Mat] NMR (solvent, &) uy
S NH,
| /Oj/\'N 4 ‘QA:
2 N%)\’.(N J SRR 183
O = F
S._-NH,
YNy | \imr
23 N N\Q 201, 212
© F
. S._.NH
\\/O =N i \i'/ : 1H-NMR (CDCI3) d © 1.74 {3H, 5}, 1.80 (3H, s},
{ § N 2,56 (TH, L, J = 2.4 Hz). 5.08 (2H, d, J = 2.4 Hz),
24 Nx e .01 (tH, 5), 7.04 (11, dd, J = 11.2, 8.8 Hz),
o) ~ 5 7.66-7.74 (2H, m), 8.23 (1H, g, J = 1.3 Hz), 8.04
F {1H, d, J = 1.3 Hz), 9.46 (1H, s).
S._NH,
AOYN T mN/
25 N{\/”\”,N \\\Q 222
i
C = =
N S._NH,
\\/O‘Tf\{\; H \QN(
« N
26 N : 196, 207
© F
N S._-NH, 1H-NMR (CDCi3) ¢ ; 1.59 (3H. 5), 1.98 (3H, d.J
TN | \1]/ = 1.5 Hz), 5,98 (2H, ¢d, J = 4.6, 1.5 Hz), 7.06
| H N (1H, ¢¢, J = 11.2. B.8 Hz), 7.58 {1H, dd. J = 7.0,
27 3 N SN 2.8 Hz), 7.86 (1H ddd, J = 8.8, 4.1, 2.8 Hz},
f 819 (1H, dd, J = 8.1, 20 Hz), B42 {iH ¢, =
O = 8.1.0.0 Hz}, 8.88 (tH, dd, J = 2.0, 0.9 Hz), 9.80
a {1H, 5).
S._-NH,
/O\‘-,//'\N " i mN/
28 N\ViHrN n 201, 211
Y
[0157]
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330 0.8 (Method A) 92 0 N HN 8. - ---- 357 0.92 (Method A) 93 SH N 2

Ct e : ) NF
11 N 318 0.99 (Method A) [0167] [Table 15] Conpound No Structure M5 [ Mrl]
LCO M5 retention tine (neasurenent condition) or NWR (solvent, shift val ue:

ascendln% order)
ab

Compound MS T
N Structure M) NMR (soclvent, & uv

183

i Na - N XN
| e

36 189

S._-NH TH-NMR (DMSO-B} d: 1.55 (3H, s), 4.63 (1H,
o 8 tJ =38 Hz) 471 (1H tJ= 38Hz)4?6(1H
Nﬁv'H_rN L J =38 Hz) 4.88 (1H, & J = 3.8 Hz), 6.15 (1H,
1 \©\ dd, J = 6.4, 4.3 Hz), 6.29 (2H, 5), 6.47 (1H, &, J

o) = 9.6 Hz), 712 (1H, dd, J = 11.7, 9.1 Hz), 7.72

F (1K, at, J = 8.3, 3.6 Hz), 7.91 (TH, dd, J = 7.1,

2.5 Hz), 8.47 (1H, d. J = 1.5 Hz), 8,67 (1H, d, J
= 1.0 Hz}, 10.45 {1H, 8.

NH, 1H-NMR OMSO-d8) d; 1.55 [3H, §), 4.41 (1H,
1 t J = 5.8 Hz), 4.48 [1H, t, J = 3.8 Hz}, 4.75 {1H,
! H ‘N b J = 3.6 Hz). 4.87 (1H, t,J = 3.8 Hz). 6,15 (1H,

\/\E( ﬁ dd, J = 8.6, 4.6 Hz), 6.30 (2H, 8}, 6,47 (TH, &, J
32 = 9.6 Hz), 7.41 {14, dd, J = $1.4, 8.9 Hz), 7.65

© g (H, od, J = 8.6, 2.5 Hz), 7.75 (1H. dt. J = 8.3,

3.6 Hz), 7.88 (1H, dd, J = 7.8, 2.5 Hz), 8.12 [1H,
6 J=B.GHz). B.43 (1H. d, J = 2.5 Hz}, 10.39
{1H, ).

O /SYNHz 1H-NMR {DMSC-g8) d: 1.55 (3H. 5], 3.71 {2H.
MeO TNy ] IN L J=4.3 Hz), 4.29 (2H, d. J = 5.8, 3.3 Hz).
* N 6.15 (1H, dd, J = 8.6, 4.6 Hz), 6.30 {2H, 8}, 6.46
23 ! (K. d.J =96 Hz), 7.1 (14, dd. J = 11.7, &1
o P Hz), 7.82 {14, dd, J = 8.6, 3.0 Hz). 7.75 (1H, dt.
F S-8.3 3.6Hz), 7.88 {iH, dd. 4 = 7.4, 2.8 Hz).
£.10 (1H, d, 4 = B.6 Hz), 8.40 {1H, d, J = 3.0
Mz}, 10.37 {1H. s}

S._NH, {H-NMR IDMSO-d8) ¢ 1.55 (3H, 5), 3.72 (2H,
MeO” ™ O o b J = 4.6 Hz), 4.53 (2H. 1, J = 4.6 Hz), 6.15 [1H.
Loy d N dd, J = 9.6, 4.1 Hz), 6.2 (2H, 5}, 6.46 (1H, d.J
N\f\”/N Sy =81 Hz), 712 {1H, 0d. J = 11.4, 8.9 H). 7.72
o o (1H, 1, J = 3.8 Hz), 7.8 (1H dd. J = 7.4, 2.8 Hz),
~ 8.43 (1H, d. J = 1.0 Hz), B.86 (TH, 5), 10.43 {1H,

s).

34

1H-NMR (DMS0-d6} d: 1.54 (3H, s}, 2.19 {3H.
5). 3.89 (3H. 5), 6.15 (1H. dd, J = 8.6, 4.6 Hzl.
16.26 {2H, s}, 8.47 (1H, d, J = 9.6 Hz) 6.80 {1H,
5}, 711 (1K, dd, J = 117, 8.1 Hz), 7.57-7.61
(tH m), 7.71 {1H. dd, J = T.4, 2.8 Hz}, 10.16
{1H, s}

35
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.94-.'.\|.'.’—.'-'"’_' S, ,NH2 ii!HN-,:..,.."?-,11,,N,, b 446 1.38 (Method B)
.NI. 1771 NI HS, ..,, NH TiN? 0,1 N-Thl 399 1.08 (Method B) 96 9Th N,
-'"-NiiHNO 495 0.89 (Method B) 97 Fr-F& S..NH ,-nl

[0158]
[Table 6]
Compound M3 3
pe Structure 1] NMR (solvent, &) uv
H
N S _NM 1H-NMR (DMSO-d6) d: 1.56 (3H, ), 6.16 {1H,
= 2 de, J = 9.6, 4.6 Hz), 6.30 {3H, 5), 6.47 (1H, ¢, J
- e
% N Lo = 6.1 Mz), 7.10-7.17 (3H, m}, 7.74 (1H, dt. J =
Ni/\\n’k] \ 8.8, 3.6 Hz), 7.93 {1H, dd, J = 7.1, 2,5 Hz), 9.08
O . |{2H, €, J = 13.2 Hz}, 10.50 (1H, &}, 11.97 (H,
O E 5)_ .
S N
/O\]/AN f s $H-NMR (DMSO-06) ¢: 1.54 (3H, 5), 3.90 {3H,
H N s), 6.15 (1H, dd, J = 9.4, 4.3 Hz), 6.31 {2H, 3),

{1H, dd. J = 7.6, 2.5 Hz), 10.08 {1H, s}.

37 N | N .45 (1H, t. J = 9.6 Hz), 7.08 (1H, dd, J = 11.7,
[ \©\ 9.1 Hz), 7.52 {1H, 5}, 7.83-7.67 (1H, m}, 7.B0
F‘

&y 1H-NMR (DMSO-d6) d: 1.57 (3H, 5}, 6.16 (1H,

O N T dd. J = 9.6, 4.6 Hz), 6.31 (2H, 5). 6.48 (1H, ¢, J
18 Ne | N N = 9.6 Hz), 7.15 (1H, dd, J = 11.4, 8.9 Hz), 7.84

= Sy {1H, 8), 7.74:7.76 (1H. m), 7.97 {1H. dd, J = 7.6,

[ 2.5 bz}, B.48 (1H, 8}, 9.37 {2H. dd, J = 3.6, 1.5

O \/\;: Hz), 10.84 (1H, s).

N 1H-NMR (DMSO-06) d: 1.56 (3H, 5}, 6.16 {1H,
& S._-NH, dd, J = 9.6, 4.6 Hz), 6.23 (1H, dd, J = 5.6, 2.5
“ N i ?’Lj Hz), 6.32 (2H, s), 6.47 (TH, 4, J = 9.6 Hz), 6.85
i i . (1H, s}, 7.05 (1H, dd, J = 4.1, 2.5 Hz), 7.13 (1H,
38 = N\/\‘b dd. J = 11.4, B8 Hz), 7.76-7.76 {1H, m}, 7.80
L (1H. dd, J = 7.4, 2.8 Hz}, 8.06 (1H, d, J = 8.1
F Hz), 8.2¢ (1H, dd, J = 8.4, 2.3 Hz), B.98 (1H, d,
J= 2.0 Hz), 10.45 (1M, s}, 11.70 {1H, s).

40

H
i oy :
© F
] S NH
FX/O\K/\N i 7‘]” 2

f H oo
Sl aen
o F




OH OH 512 1.43 (Method B) 98 CN '1 Nc.. t
Nr ' N'''S[HA 479 0.8(Method B) 99 of -

doN"<" )N, S, ci,
f-ThS -r NH i1 N,,,.

b 405 1.18 (Method B) 100 N. - _c,-._if--2 N b 453 0.88 (Method B)
" [0159]
[Table 7]
.MS LC/MSI ;_etentionv time {measurergent
e e Ml | ety e
/\/ \]/\N Q
43
S NH
\/\N Y 2
44 Na | N 396 0.98 (Method A)
CF,
0
S NH
45 T ! N 449 1.28 (Method A)
CF,
Ccl O
S NH
FO N o
46 N o | N 444 1.2 (Method A}
l = CF,
O -
S NH
NG~y cre
47 SN i H N 406 1.17 (Method B)
CF,
O
S NH
0 N
- \l/\IN y !
48 Na N 412 1.12 (Method A)
CF,
8]
N S.__NH
\\/O%\N m/ 2
49 Ni\)\fﬁ N 436 1.82 (Methed B}
=
] CF,
@] i
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101 SNH2 N ? FO NCI

417 1.02 (Method B)

(01681 [Tabl e 16] Conpound No

Structure Ns [ M 1] LC/MS retention tinme (measurenent condition) or NMR
(solvent, shift value: ascending order) 102/ q,.,. s,. NH2 t/-7Nill 11,H
NN 1 o*4,22 N 385 :
[0160]
[Table 8]
LO/MS retention time (measurement
Congg?“d Structure {;:fi] condition) cssfiili{i;s;z:e:;;shift value:
NH,
\t/§N H ?\:/ 2
50 K/J\rrN 382 1.22 (Method B)
NH,
s RS
5 N\/KW 388 1.25 (Method B;
H
52 N 425 1.35 (Method B)
Sy
x |
53 N\V(\r( 372 1.37 (Method B)
O
s
e
54 \‘%QN 412 1.19 (Method B)
L
2 S NH
]
55 \QY @N 440 1.24 (Method B}
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0.88 (Method B) 103 SrNH

‘o-/-K----N1,,1121i I N -81 379 0.85 (Method B)

104 / 0S.,,NIH2 HN NI o 371 0.98 (Method fl) 105 N., --" -lit*--N
1t | c.", fonet------- Th----? oNr 365 0.92 (Method 13) 106 FF-"...S.2"...NH2
[Table 9] '
MS LC/MS retention time (measurement
Compound Structure condition) or NMR (solvent, shift vaine:
Na. [M+1] ascending order)
Ci
56 461
NFH,
Gy b 87\;
%“ SN
T
57 0O Lz K\/LO 527
FOF
5N,
Cla_~ N y “\L
!
56 h N S 489
cl O v
OH |
Nao S\I/NH2
N ( !N
{
59 N N 402 | 1.05 (Method A)
cl O =
N 1H-NMR (DMSO-d6) d: 1.55 (3H, 5), 3.73
4 S. _NH (aH, ), 5.50 (2H, ), 6.18 {1H, dd, J = 9.6,
(;\;\/O Y e 4.6 Hz), 5.29 (2H, §), 6.47 (1H, d, J = 9.6
5 g N Hz), 6.91 (14, d. J = 1.0 Hz), 7.12 (1H, dd, J
60 N7 Xy =114, 8.8 Hz), 7.28 {1H, d, J = 1.0 Hz),
6 3 /1 7.74-7.73 (1H, m), 7.91 (1H, dd, J = 7.4, 2.8
F Hz), 8.46 (1H, d, J = 1.0 Hz), B.91 (1H, d, J =
1.0 Hz), 10.45 (1H, s). '
H
7 N S, NH 1H-NMR (DMSO-d8) ¢; 1.83 {3H, s}, 5.68
N Oy o (2H, 5}, 6.38 (1H, d¢, J = 9.8, 2.5 Hz), 6.64
N N {1H,d, J = 9.6 Hz), 7.29 (1H, dd, J = 11.4,
61 FF Yy 8.9 Hz), 7.55 (2H, s), 7.92-7.96 {1H. m), 8.01
= oH O T (1H, dd, J = 7.1, 2.5 Hz}, 8.53 {1H,d, J = 1.0
ol Hz), 8.91 (1H, d J = 1.0 Hz), 10.78 {1H, 5).
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‘--/""Tr--"-N 8811

408 1.23 (Method 13) 108 1IN<1 --..
IHN N IF N-5----2C F F 433

N--.2NH

[o162]
[Table 10]

N N 442 1.26 (Method 13) 107 F.../2H.SNH2 Y N '2N.i N 6
o-N<> 365 0.96 (Method /3) 109

Compound
No.

Structure

MS
[M+1]

LC/MS retention time (measurement
condition) or NMR {soclvent, shift value!
ascending order)

<r—\N“N
A

O

62

S NH
oo™
AN

F

TH-NMR (DMSO-d8) ¢ 1.53 (3H, s, 2.00-
2.06 (2H, m}, 3.18-3.19 (2H, m}, 4.08 (2H. {,
J=6.1Hz), 5.65 (1M, 8}, 613 (1H, dd, J =
9.6, 4.1 Mz), 6.26 (3H, 5}, 6.45 (1H,d,.J =
.6 Hz), 7.04 {1H,dd, J = 11.4, 8.9 Hz)},
7.62-764 (1H, m), 7.81 (1H, dd, J =74, 2.8
Hz), 5.67 {1H, s).

63

NH

1H-NMR (DMSO-d6} ¢ 1.53 (3H, 8), 3.88-
3.90 (2H. m), 4.16-4,19 {2H, m), 5.71 (1H,
s}, 581 (1H, 1, J = 2.5 Mz}, 6.13 {TH, dd, J =
9.4, 4.3 Hz), 6.25 {2H, 5), 6.45 (1H, ¢, J =
9.6 Hz}, 7.05 (1K, dd, J = 11.7, 8.1 Hz),
7.60-7.84 (1K, m), 7.84 {1H, dd, J = 7.6, 2.5
Hz), 9.76 {1iH, 5).

64

1H-NMR (DMSO-d8) d: 1.54 (3H, s}, 2.77
(3H, 8}, 3.73 (2H, 1, J = 7.6 Hz}, 4.20 (2H, t, J
= 7.9 Hz), 5.85 (1H, s), 6.13 (1H, dd, J = 9.6,
4.1 Hz), 6.24 (2H, s, 6.45 {1H,d, J = 8.1
Hz), 7.05 (14, dd, J = 11.7, 9.1 Hz), 7.62-
7.64 (1H, m), 7.82 (1H, dd, J = 7.4, 2.8 Hz},
9.78 (1H, s).

&5

1H-NMR {DMSO-d6) d: 1.56 (3H, ), 2.65
(3H, s}, 6.11-6.20 (1H, m), 6.31 {2H, 5},
6.42-6.51 {1H, m), 7.08-7.20 (1H, m}, 7.72-
7.82 {1H, m}, 7.85 (1H, dd, J = 6.8, 2.8 Hz),
8.33 (1H, d, J = 8.1 Hz), 8.54-8.62 (1H, m),
9.26 {1H, d, J = 1.5 Hz), 10.76 (1H. ).

&6

1H-NMR (DMSQ-d6) d: 1.80 (3H, §), 3.30
(3H, ), 6.36 (1M, dd, J = 9.6, 3.0 Hz}, 6.62
(1M, d.J=9.6 H2), 7.27 (1H, dd, J = 11.7,
9.1 Hz), 7.86-7.82 (1H, m}, 8.03 (1H, dd, J =
7.8, 2.5 Mz), 8.34 (1H, d, J = 1.0 Hz), 8.94
(1M, d, J = 1.0 Hz), 10.69 (1H, ), 11.26 {1H,
s).

67

1H-NMR (DMSO-d6) d: 1.56 (3H, s), 3.36
(3H, 5}, 3.43 (3H, 5), 6.15 (1H, dd. J = 9.5,
4.6 Mz). 6.29 (2H, 5}, 6.47 (1H, d, J = 9.6
Hz), 7.1 {1H, dd. J = 11.7, 8.6 Hz), 7.69-
7.75 {14, m), 7.93 {1H, dd, J = 7.4, 2.8 Hz),
8.84 (1H, d, J = 1.5 Hz}, 8.06 (1H,d, J = 1.5
Hz), 10.58 (1H, s).




1.34 (Method B) [0169] [Table 17] Conpound No 1Structure MS [ Mt1l] LC M5
retention tinme (nmeasurenent condition) or NVMR (solvent, shift value:
ascendi ng order) 200 ,S HAIN2 a ,E-)...i---....(N ... Th"N
NN-.)",.5:5-0-.... F. 1H-NI\/R(DI\/SOd6) d: 150(3H s), 1.81-1.87 (1H,
n, 218220(1H nm, 2.60-2.66 (1H, n), 2.98-3.02 (1H, n), 5.84 (2H, s),
716 %@ dg = 11.9, 8.9 Hz), 7.62 (1H, t, 1 = 7.6 Hz), 7.69-7.73 (1H,
7. 7819380 (2H, ), 785(1H t, J =7.6 Hz), 8.54 (2H, t, J = 4.1 Hz),

89 (1Mabs 11201 ,SHN 2 11 HN-...N ...... 0 1)1
Compound Structure MS NMR (solvent, §)
Ne. [M-+1] :
>L M SYNHz 1H-NMR (DMSO-d6) ¢: 1.37 (8H. s), 1.74 (3H. 5.
& Y N | ! 6.31 {1H, dd, J = 9.6. 3.0 Hz), 658 (1H. &, J= 9.6
68 00 N No_ o Hzy, 7.24 (1H, dd, J = 11.4, 8.9 Hz}, 7.82-7.85 (1H,
| m), 7.98 (1H, dd, J = 7.4, 2.3 Hz). 5.64 (1H. 5), 8,91
G N {1H. sj. 10.66 (1M, 5], 11.14 (1K, s}.
o
=0 1H-NMR (DMSO-d6) d: 1.40 (SH. s). 1.55 {3H. 5),
N /S\]/NH.», 3.68 (3H, s}, 6.14 (1H. dd, J = 8.6, 4.1 Mz}, 6.27 (2H,
68 YN Lk S),6.46 (1H. 6, J = 9.6 Hz), 7.11 (1H, dd, J = 11.4,
/N\/)\WN 8.9 Hz), 7.65-7.71 (1H. m}, 7.88 (1H od. J= 74, 2.8
\©\ Hz), 8.76 (TH, 5}, B.80 (1H, 5), 10.37 (1M, 5.
C
F
/=N S _NH
N, N e 1K-NMR (DMSO-d6) d: 1.56 (3H, s}, 6.16 {1H. dd. J
' 1= 9.6, 4.5 Hz), 6.30 (2H, 5). 6.48 (1H. d, J = 9.6 Hz),

715 (1K, dd, J = 11.7, 8,6 Hz), 7.71-7.78 (1H, m},

| H N
70 Ns. N 15 {(1H, dd.J = 11.7, 8.6 Hz),
: \©\ 7.96 (1H, dd, J = 7.4, 2.8 Hz), B.40 {1H. 5). .22 {2H,
F

dd. J = 10.8, 1.3 Hz}, 8.58 (1H, s}, 10.79 {1H, s}

N S._-NH, 1H-NMB (DMSO-d6) d: 1.54 (3H, 5, 1.98 (1H, s},
li 315 {2M. 1, J = 5.6 Hz). 3.82 (2H. 5), 4.08 (2H, 1, J =
L Q <N 5.3 Mz, 6.13 (1H, dd, J = 8.6, 4.1 Hz), 6.28 (2H, 3),
[ v 6.45 {1H. d. J = 9.6 Hz), 6.48 (1H. 5}, 7.06 {1H, dd, J
=11.7.8.1 Hz), 7.61-7.68 (1H, m), 7.85 {TH, ¢d. J =
F:

7.4, 2.8 Hz), .83 (1H, 5).

NN F 1 2 1H-NME (DMSO-d6) d: 1.57 (3H, s}, 6.16 (1H, dd, J
\{/\N 5 \}g =9.6.4.1 Hz), 8,29 (2H. 5], 6.48 (1H, d, J = 9.6 Hz),

: H
72 NWN. \:\]\Q 715 (1H, dd. J = 11.4 8.8 Hz), 7.72-7.78 {1H. m),
O

7.97 (1H,dd, J= 7.4, 2.8 Hz), 8.13 {1H, g}, 8.04 (1K
s s}, 9.27 (1H, s}, 950 (1H, s}, 10.83 {1H, s).

7.96 (1H, ad, J = 7.4, 2.8 Hz). 8.38 (2H, 5], 9.25 [1H,
d.J=10Hz), 939 {1H. 4. J = 1.5 Hz), 10.78 (1H. 5].

N .
s
S S 2 o . |
N i TH-NMB (DMSC-d8) d 1.57 (3H. s}, 616 (1H, dd. J
N \%\N i QQ\J = §.6, 4.1 Hz), 6.29 (2H s}, 548 {1H. ¢, J= 9.6 Hz).
F

73 N‘\‘-/!“YN S 715 (1H, dd. J = 11.4, 89 Hz), 7.72-7.78 (1H. m).
|
i O ]
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)-S...,

)
2.22-2.23161H, m,

...N

1H NMR (DVBO- d6) d:
2.60-2.66 (1H,

1.51 (3H, s), 1.79- 1.81 (1H m,

m, 2.96-3.00 (1H, m, 5.87 (2H br s),

7.08 1k, gg@bl r 12.2, 8.6 Hz), 7.13 (1H, d, J = 6.1 Hz), 7.59 (1H t, J
7.6 Hz), "7769-7.73 (2H m, 7.79-7.81 (2H ), 7.94 (1H, d._J = 5 6 Hz)
8.53 (11, d, J = 8.6 Hz), 9.19 (1H s). 20233 SNH, HN ,.. F 350 0.9(Meth
A) 203 '|<MNHoy=BNH, 0----5- Ql ﬁd}le - F--- i 717 0. 97 het hadyMt, 804 " SHN 2
J1) N 332 0°82 (Met hod K 505 [M+1]
=N S NH 1H-NMR (DMSO-08) ¢: 156 (3H, 5), 2.46 (3, 5),
N~ e 6.16 (1H, dd, J = 8.4, 4.3 Hz), 6.30 (2H, 5}, 6,48 [1H,
74 i f,\l | N d J=96Hz). 714 {1+ dd, J = 11.4, 8.8 Hz), 7.71-
Nay N 7.77 11H. m). 7.86 {1H. dd, J = 7.4, 2.8 Hz), 9.16 (2H,
L dd.J = 9.4, 1.3 Hz), 9.42 (1H, 8}, 10.78 (14, 5).
Q P -
SN
No N ~ S NH, tH-NMR (DMSO-dB) d: 1.57 (3K, 5}, 2.83 {3H, s},
7/ %\;N = { !{i\‘l 6.16 (1M, dd, J= 9.1, 3.5 Hz} 6,32 (2H. 5}, .48 (1H,
75 L N A N ! d J =88 Hz), 7.4 {1H, L. J = 8.9 Hz), 7.70-7.79 (1H,
| m), 7.86 (1. d.J = 5.6 Hz), 8.25 {TH, 5}, 8.21 (2H. d.
o A J = 6.5 Hz), 10.78 (1H, ).
3 NH
Fo s | M {H-NMR (DMSC-d6) d: 1.56 {3H, 5), 6.16 (1H. dd, J
\r\ﬂ\j H : N =96 4.2 Hz), 6.30 (2H, 5), 6.47 (1H, d. J = 9.6 H2)
76 SN oo 1,743 (1H, dd. J = 11.2,9.2 Hz), 7.74 [1H, m}, 7.90
\/\[;/ {1H, m), 7.98 {1H, m}, B.22 (14, m}, 8.65 (1H, 5},
O 10.54 {1H, 8)
F:
- _S._NH
TN | I 1H-NMR (DMSO-d8) ¢ 1.55 (3H, 5}, 6.16 (1H,
oy N dd J=9.8 4.2 Hz), 6.31 (2H, 5}, 6.47 (1H, d, J
77 = _ N\i/ﬁ = 9.6 Hz), 7.13 {1H, dd, J = 11.4, 8.8 Hz}, 7.69
; i (1H, m), 7.79 (1H, m), 8.15 (1H, 1, J = 9.2 Hz),
F 0 l\%F B.65 (1H, ), 10.57 (1H, s}
N SYNHz {H-NMR (DMSO-d8) d: 1.56 (3H. 5}, 6.16 (1H,
7N | !N dd. J = 9.6, 4.2 Hz}, 6.31 (2H, s). 6.48 (1H, ¢, J
78 > /‘\/N =96 Hz), 7.15 (1H, dd, J = 11 4. 8.8 Hz}, 7.75
N™ ' (1H. m), 7.86 (1H, m), 8.52 (2H, s}, 10.90 (1H,
O = s)
Br | S\;(NHE 1H-NMR (DMSO-d6) d: 1.56 (3H, s), .16 (1H,
- H N dd. J = 9.6, 3.6 Hz), 6.32 (2H, 5), 6.47 (1H, d,
79 \N)\WN S - 9.6 Hz), 714 (1H, dd, J = 11.4. 8.8 Hz), 7.75
L (1H, m). 7.84 (1H. m], 8.21 (2H, 8), 10.74 (1H,
o P
= 8}
cl S\_H/NH2
= N P TH-NMR (DMSO-d6) d: 1.56 (3H, s}, 8.17 (1H,
N J\/ﬁ N dd. J = 9.6, 4.0 Hz), 6.33 (2H, 5), 6.47 {1H. d, J
80 N = = 9.6 Hz), 7.14 (1H. dd, J = 11.4, 8.8 Hz}, 7.75
0 | - (;H, ). 7.85 (1H: m). 9.14 (2H, 5). 10.74 (1,
8
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ST. NH2 NF ..-, IN)--...
0.16 (Method A) 207 N 3- \HS...,,, NH2 \ NI :
[0170}. [ Tabl e 18] Conpound No Structure M

F 320 1.03 (Method A)
1IN 1 347 1.27 (Method A)

206 ...- NFSr NH2 N 338

[0165]
[Table 13]
MS LC/MS retention time {measurement
Compound Structure condition) or NMR {solvent, shift
Ne. [M+1] value: ascending order)
SYNHz
|
\ N 1H-NMR (CDCI3) d: 1.72 (3H, 5), 2.51 (3H,
84 Br s}, 4.77 (2H, brs), 6.28 (2H, m}, 6.98 (1H, mj,
H \ 7.25 {1H, m), 7.49 {1H, m}, 7.61 (1H, m), 7.73
A\ N e (2H, m), 8.28 {1H, brs)
O b
3 NHz
QE
g2 H,N H
( 05
C Do
s._-NH,
83 /N H -
{ O
© b
N S NH,
TN | \INr
84 P N 386 |1.04 (Method B}
= O =
MO
NQ\\/\ j‘ﬁ/SYNH‘Z
es N \><N 426 |1.21 (Method B)
\)ﬁoi/
F
CIH
N S N
86 Sy y g \r;z: :
P\
i
@] 2 J F
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NI VIR (sol vent, shift

[ Mtl] LC/MS retention time (neasurenent condition) or
val ue: ascending order) 208 0S.,,, NH, NNIl H'N 359 0.93 (Method A) 209
r-Sr -NH2oNsa331 1. 3(Method A) 210 N II1 SNH, N N. 8. 327 0.96 (Method A) 211
NN S-[Tagl’e"lﬂH - . 1IN 308
MS LC/MS retention time (measurement
Compound condition) or NMR {(sclvent, shift
e Structure [M'*'ﬂ value: ascending order)
HO
B7 A ~N \f/ : 454 1.36 (Method BJ
| Hijﬁz
= N
o F
HO
‘ /);s NH,
Oy e
88 ?\;/\ H N 450 1.38 (Method B)
L
\/Jﬁr
0 F CIH

89 469 1.3 (Method B)

ag 395 1.14 {Method A}

g1 330 0.8 (Method A}

a2 357 0.92 (Method A)

S._.NH
/NTF i \”N/
a3 NN 318 0.99 (Method A)
I !
i / F




1.13 (Method A) 212 N ||

NH, |-

N 309.0 0.88 (Method A) 213 5. ..

NH2 FNF

y-'-i--lé% -, 320 1.11 (Method A) 214 . ,,S. 2  NH2 FN'rill
0 3321 1??\1@thod A) 215 4,SNH2 HN 1.,..,..... LTS T S
341 0. 96!TaldeHdd B)
MS LC/MS retention time {measurement
Comﬁzund Structure condition) or NMR (sslvent, shift
‘ [M+1] value: ascending order)
94 446 1.38 (Method B}
g5 399 1.08 (Method B)
96 ass 0.89 (Method B)
g7 512 1.43 (Method B)
Ch
M j\\\\/s NH
og RN y ;1 \”N/ 2 479 0.81 (Method B)
I
WNM
o vF
g S._NH
N e
99 N LR - N 405 1.18 (Method B)
H i !
O Sho
:
; S N
100 Sy W LT 453 0.88 (Method B)
o L.
N S NH
S o, T
101 s N A<D 217 1.02 (Method B)
‘ l
F o NTT G
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[ Tabl e 191 Conpound No . M5 Structuretrili+11 LG/ MS retention tine
NVR (sol vent, shift value: ascending order) 216
217 SNH2 _ 1.-1-Hnr-N..,..",ii-.. 9-

[0171]
(measurenent condition) or

F CY)CFSy, NH2 N 367 1.4 (Method A)
fee-mr---**T--.1 7- 343 1.37 (Method A 218
(0168 ( )
[Table 18]
MS ©LLOMMS retention time (measurement
Coman Structure > condition) or NMR (solvent, shift
{M*‘ﬂ value’ ascending order)
/
O\/\N \?/S?/NH2
Lo o LN 0.88 (Method B)
102 NWNT\\% 285 : etho
P
103 379 0.85 (Method B)
104 371 0.98 (Method B)
108 N N\i_/\% 365 0.92 (Method B)
o) lN//‘
Fol S-S N,
" H
DG N ( B)
106 S N~ 442 1.26 (Method
i |
c O \;N/J
Foo S NH,
ZN
107 P RN 408 1.23 (Method B)
]i
o ! T
N\\:\/\N ] \{E/S\HN/NHZ
108 - t ! N s 365 0.96 (Method B}
o [LN//J
N\:\/\N s\?i/r\eH2
i i H N
109 = " i T F 433 1.54 (Mathod B}
F
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KN N H 322 1.34 (Method A) 219 HS,N 2 NF IN,,,N, Li/ 367 1.43

<, SNH2 |1
(Met hod 16220 0-- SNH2 11 N 331 1.32 (Method A) 221 N \\ S, NH2 [il
N H 347 [Table 17]
MS LC/MS retention time (measurement
comf:?;‘.md Structure condition) or NMR {(sclvernt, shift
[M+1] value: ascending order)
S NH 1H-NMR (DMSO-d6) d: 1.50 (3H, s), 1.81-1.87
N 2 (TH, m}, 2.18-2.20 (1H, m), 2.60-2.86 {1H, m),
00 | H N 2.98-3.02 (1H, m}, 5.84 (2H, s, 7.16 (1H.dd, J =
2 N 11.8, 8.9 Hz), 7.62 (1H, 1, J = 7.6 Hz), 7.60-7.73
Ne N f P (14, m), 7.76-7.80 (2H, m), 7.85 (1H, t, § = 7.6 Hz},
~ F B.54 (2H, 1, J = 4.1 H2), 8.88 (1H, s).
1H-NMR (DMSO-d8) d: 1.51 (3H, s}, 1.78-
1.81 (1H, m), 2.22-2.22 (1H, m}, 2.60-2.66
(1H, m), 2.96-3.00 (1H, m), 5.87 (2H, br 5},
201 7.08 {1H, dd, J'= 12.2, 8.6 Hz), 7.13 (1H, d, J
= 8.1 Hz), 7.59 (1H, 1, J.= 7.6 HZ), 7.68-7.73
(2H, m), 7.78-7.81 (2H, m), 7.94 (1H.d, J =
5.6 Hz), 8.53 (1K, d, J = B.6 Hz), 9.19 (1H, 5).
202 350 0.91 (Method A)
“NH
SN SYNHz
203 | N 377 0.97 (Method A)
204 332 0.82 (Method A)
NF [ Nk
205 2 | W N 320 1.08 {Method A)
|
208 338 0.16 (Method A)
N
v
. S NH,
207 NN N 347 1.27 (Method A)
e
f S
A
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1.25 (Method A) 222 OH I SNH2 11
X, Ny12 N--. 4.,i,-1- HAL "-- fl
Conmpound No. Structure M5 [ M+1]
NMR (sol vent, shift

condition) or

N 313 1.02 (Method A) 223, ,:=N,.," Fr, S

0 359 0.87 (Method B) [0172] [Table 20]

LC M5 retention tinme (neasurenent

101707
fTable 18]
MS LC/MS retention time (measurement
Com;r\)rzund Structure condition) or NMR (sclvent, shift
' [M+1] value: ascending order)
o}
S._.NH
\N /N T z
208 Ho [ N 359 0.93 (Method A)
F
O/"
S._NH,
= b
209 i '/ N 331 1.35 (Method A)
F
N
! S _NH
‘ 2
210 f\; 4 327 0.96 (Method A)
R - st
L .
N
i S._NH
2
211 /\H hr: 308 1.13 (Method A)
S e
1 =
212 308.0 0.88 (Method A)
213 320 1.11 (Method A}
S NH
N U
214 o= I e, 332 1.06 (Method A)
i b
O
A (STNHZ
215 IS P 341 0.96 (Method B)
>
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val ue: ascending order) 224 0, T NHS'".NH, Il N---. 354 0.94 (Method A
225 7 P 474 ﬂ 0 5S"NH, j(2 N 1.11 (Method A) 226 FS ,NH, iHBril N N O 466
1.51. (I\/Et ﬁ [0173] The effect of the present corrpound was confirmed by
the foll ](f gé']st Exanples.
. MS LC/MS retention time {measurement
Compound Structure condition) or NMR (solvent, shift
[M+1] value: ascending order)
216 367 1.4 (Methed A)
O/
AN O
217 A A AN 343 1.37 (Method A)
0 R
218 322 1.34 (Method A)
219 367 1.43 (Method A)
« S._.NH,
= il
220 | N 331 1.32 (Methaod A)
221 347 1.25 (Method A)
OH
!/
PN J/S\!\;/r\mg
222 W 313 1.02 (Method A)
N E Sy
S F N
=
223 | 359 0.87 (Method B)
HN
o
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Test Exanpl e 1Assay of B-secretase-inhibiting activity

48.5 1i L of

substrate peptide sol ution (Biotin-XSEVNLDAEFRHDSGC- Eu:
X=c-am no- n-caproni ¢ acid, Eu=Europium cryptate) was added to each well
96- hol dphabf -area plate (a black plate:

addlth@

N, N1-di

Pafle PP

Cor ni ng | ncor por at ed),

of the test sanple (dissolved in
naldehyde ) and 1 p.1 of Reconbinant hunan BACE-l(R&D

and after

of

Syst ens

(Cl'S bi

—t he
substrat.g..pepti de was, synt

0 ilg‘nt ernati on%t %F
The f.i

nal

concentrations..of

reactTomn HIXLUIE was IHLUUdL
hesi zed by ne#si

tHCBi ot i n- XSEYRY
the sub

OU\., ot motrs:
ng Icf‘r/ egl ﬁ(
QA E&en 1 g

U d.l. IIIC

s1f

trate DPDT L.de _an P("()I'Thl nan

Inc.).

human BACE- 1
reacti on was

5.0, O.
8.0 ng/
buf f er

008%
o2t

150

was added to
fl uor escence

wer e ad

Hlton_

each wel |
intensity

ted to 18 nM ar
perforne i n sodi um acet 4

16) npAfter the incubation for
-XL665{Cl & bio i ational) dissotevied 4n phosphalt e

P4, pH 7

1d 7. 4
ite buffer (50 mM sodi um acet at e,

N8BT 1
0, O.
at 30C for an hour.
exci tation wavel ength: 320 nm

nM respectlvely, and the

reaction, 50 pl

008 % Triton X-100, 0.8 M KF)
After then,

pH

of

nmeasur i
count er

g~ W
(Per

fromcauntin

50% i nhi
| C50 val

bito
3és

21] Conpound

59 0.019

16

retengtt:

0.010 600

620-Tmmand—665
kin El mer/life sciences).
g ratloookHeach wavel engt h

sgai nst
unds are

\ npound N
3 20 0. 095 61

I he er
i49di
D. i
D. 169

m—usi gVt
Enzymatic activity was determ ne<l

L. WaWal Lodes..l. lo ]
1LaZU 11Ul U T 10T

), 000 x Count 665/ Count 620) &
1zymatic activity was cal cul at
cated i n TablléMphhod p9174] [ Tak
50( u NO 2 0.514 58 0.186 3 O.
21 0.019 630.435 22

226

Na.

N | }rj Br:k
YO
0

S._NH
ik
N
£

466

1.51 (Method B)

nd-
ed.
| e
966

fo
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The effect of the present compound was confirmed by the following test

Examples.

Test Example 1

at 30°C for 8 hours.

TBPCOOH
Biotin-XSEVNLDAEFRHDSGC

Assay of B-secretase-inhibiting activity

48.5 ul of substrate peptide solution (Biotin-XSEVNLDAEFRHDSGC-Eu:
X=¢-amino-n-capronic acid, Eu=Europium cryptate) was added to each well of
96-hole half-area plate (a black plate: Corning Incorporated), and after addition of
0.5 1l of the test sample (dissolved in N,N'-dimethylformaldehyde ) and 1 ul of
Recombinant human BACE-1(R&D Systems), the reaction mixture was incubated

mono

(CIS
(Peptide

bio
Institute,

The substrate peptide was synthesized by reacting Cryptate
SMPFP

with
final

international )

Inc.). The

concentrations of the substrate peptide and Recombinant human BACE-1 were
adjusted to 18 oM and 7.4 nM respectively, and the reaction was performed in
sodium acetate buffer (50 mM sodium acetate, pE 5.0, 0.008% Triton X-10).

After the incubation for reaction, 50 1l of 8.0 ng/ml Streptavidin-XL665(CIS

bio international) dissolved in phosphate buffer (150 mM K: HPO4-KH: PO,

pH

7.0, 0.008 % Triton X-100, 0.8 M K¥) was added to each well and left stand at 30°C

for an hour.

After then, fluorescence intensity was measured {excitation

wavelength' 320 nm, measuring wavelength® 620 nm and 665 nm) using Wallac
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0.572 6610296 1. 23 5.280 70 0.036 24 0.054 72 0.250 33 0.073 73 0.234 35
0. 096 75 0.697 3810 304 76 0.062 3910.097 79 0.024 442.130 810. 007 460.611

1420 multzlabel counter (Perkin Elmer life sciences). Enzymatic activity was
determined from counting ratio of each wavelength (10,000 x Count 665/Count
620} and- 50% inhibitory concentration against the enzymatic activity was
calculated. 1Cso values of the test compounds are indicated in Table 21.

[0174]
[Table 21]
Compound No.| [0g (M) Compound No.| [Cy, (u¥)
2 0.514 58 0. 186
3 0.966 59 0.019
16 0.010 , 50 0.243
20 0.085 J 51 0.169
{ 0.019 63 0.435
79 0.572 56 0.296
23 5. 280 70 0.036
24 0.054 72 0.250
33 0.073 73 0.234
35 0.096 5 0. 667
38 0. 304 76 0. 062
39 0.097 79 0.024
44 2. 130 81 0.007
46 0.611 99 0.014
47 0.091 101 0.022
48 0.273 102 0.036
51 0.016 104 0.063
53 0.076 106 0.102
56 ~0.352 ; |

The following compounds showed the IC so vaiue of 1 uM or less by the similar
test. ' . '
Compounds 1, 4, 5, 12, 13, 14, 15, 17, 18, 19, 25, 26, 27, 28, 29, 30, 31, 32, 34, 36,
87, 45, 49, 50, 52, 54, 55, 57, 74, 77, 78, 80, 84, 85, 94, 95, 96, 97, 98, 100, 103, 105,

107 and 108.

[0175]
Test Example 2 Lowering effect on brain p amyioid in rats
A test compound was suspended in 0.5% methyicellulose, the final

concentration was adjusted to 2 mg/ml, and this was orally administered to male
Crg:8D rat (7 to 9 week old) at 10 mg/kg. In a vehicle control group, only 0.5%
methylcellulose was administered, and an administration test was performed at 3
to 8 animals per group. A brain was isolated 3 hours after administration, a
cerebral hemisphere was isolated, a weight thereof was measured, the hemisphere
was rapidly frozen in liguid nitrogen, and stored at -80°C until extraction date.
The frozen cerebral hemisphere was transferred to 2 homogenizer manufactured
by Teflon (registered trade mark) under ice cooling, a 5-fold volume of a weight of
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99 0.014 47J0.091 101 0.022 480.273 102 0.036 51 0.016 104 0.063 5310.076
106 0.102 5610. 352 The foll ow ng conpounds showed the I C 50 val ue of |

.1.Mor less by the simlar test. Conpounds 1, 4,5, 12, 13, 14, 15, 17, 18,
19, 25an26, 27ex2Betiz@, 30, 3WfQ2, 34, S@ntamings, 49, BO, 52, SHIABS 57,

14, T7({3783- cﬁg)rogﬂmd&@,op?ﬂdnﬂ5thﬁﬁmrﬁ3n1c981 piaﬁanéﬁﬁfonma) 1072and 108,

[ 0175] TheSh o : N@i@lebgﬁﬁﬂe%‘ d%éﬂé) ﬂo@é‘%e@n@ﬂn@of}a&fﬁs added A
t est. COMPO

) in Q, hyl ce | ose
ConcenPP%léoch%gméﬁFﬁaﬁt SES ¥ epfatet}/ é tylds x{v%s ORIQ enti ﬁ%l &3 blllze f§r 2d to
nmal e OrgnsEsr atl Ke7s nep O siRie kv & Eﬁa T@ cePF\” %?é’rﬂncllé toft PWF gt1°oup,
only Os&¥%dnet hylicefdus doernas maehsiaridt @reev@aftand:eamawﬁdnatsﬁ%@ﬁ@m ga8E was

per f or prd st o0 n&i@xu%e@nl ARkS cpetrififcapon ANy aiipemasahs olat ednsfdroed $o aht er
adm ni Egﬁét 'h;91 te & P&%&J@rﬁb henss pﬂ%&x?uﬂ@%ﬂo?d%ﬁ@éﬁﬂab@r%h@@'[C& her@of fopas
e

id d
e tee e LA AR PR g LG getr g atore

was
t r ansf afteebed deetrReRBHent O‘ﬁﬁﬁ‘l?fga Grled E‘B"ycaié‘f‘ A @Fe@?@fl&cé’anffarrﬁa mar k)
under tleebool i agyladsh-#8lldvaigiivedige eoniepigato s of each test.
anext r act i ppbyirted(ic earhpbih d GEUHIAERS the extremely excellent effect in the test,
and it was shown that the compound had high intrabrain B amyloid inhibitory

activity.

[0176]
Test Example 3 CYP3A4 fluorescent MBI test
The CYP3A4 fluorescent MBI test is a test of investigating enhancement

of CYP3A4 inhibition of a compound by a metabolism reaction, and the test was
performed using, as CYP3A4 enzyme expressed in Escherichia coll and employing,
as an index, a reaction in which 7-benzyloxytrifiuoromethylchmarin {7-BFC) is
debenzylated by the CYP3A4  enzyme to produce a metabolite,
7-hydroxytrifiuoromethylchmarin (HF(C) emitting fluorescent light.

The reaction conditions were as follows: substrate, 5.6 pmol/L 7-BFC;
pre-reaction time, 0 or 30 minutes; reaction time, 15 minutes: reaction
temperature, 25°C (room temperature); CYP8A4 content {expressed in Escherichia
col?), at pre-reaction 62.5 pmol/mL;, at reaction 6.25 pmol/mL {at 10-fold dilution);
test drug concentration, 0.625, 1.25, 2.5, 5. 10, 20 umol/L (six points).

An enzyme in a K-Pi buffer (pH 7.4) and a test drug solution as a pre-reaction
solution were added to a 96-well plate at the composition of the pre-reaction, a
part of it was transferred to another 96-well plate so that it was 1/10 diluted by a
substrate in a K-Pi buffer, NADPH as a co-factor was added te initiate a reaction
as an index (without preincubation) and, after a predetermined time of a reaction,
acetonitrile/0.5 mol/L Tris (trishydroxyaminomethane) = 4/1 was added to stop the
reaction. In addition, NADPH was added tc & remaining preincubation solution
to initiate a preincubation (with preincubation) and, after a predetermined time of
s preincubation, a part was transferred to another plate so that 1t was 1/10 diluted
with a substrate and z K-Pi buffer to initiate a reaction as an index. After a
predetermined time of a reaction, acetonitrile/0.5 mol/L.  Tris
(trishydroxyaminomethane) = 4/1 was added to stop the reaction. For the plate
on which each index reaction had been performed, a fluorescent value of 7-HFC
which is a metabolite was measured with a fluorescent plate reader. (Ex = 420
nm, Em = 535 nm). Addition of only DMSO which is a solvent dissolving a drug to
o2 reaction system was adopted as a control (100%), remaining activity (%) was
caleulated at each concentration of a test drug added as the solution,and ICso was
calculated by reverse-presumption by a logistic model using a concentration and
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({3- [(3-chl oroam dopropyl) dinethylamonio]- 1-prop anesul fonate}), 20 mM
Tris-HC1L (pH 8.0), 150 nM NaCl, Conplete (Roche) protease inhibitor) was
added, up and down novenent was repeated, and this was honogenized to

sz;JP' :CE!.IF gxtllflﬂalr}]mtgn r?a@é’tale‘lwgle-ﬁhﬁ d§§f§f‘)&ﬂ>§' Qﬁtv\?\@&l t[@?onvsatlﬁ'éﬁ %g 5'; gMaor more, thls
ifu u
thereaf@i;gfﬁﬁtegl ug% W%%B tg’rﬁ i egﬁ%?ﬁlé“&g 3 m fnu ‘é’gso@{,&rﬁtned

centrif , the supernat ant vvas transferred to an ELI SA pl ate (product
No. 27730npprmdrt Biol ogi cal Laboratories Co., Ltd.) for measuring 13

anyl oi CdmABunELIOSA-neasur enent was per f or rred according to the attached
instruction The lowering effect was cal cul ated as a ratio conpared to the
brain f I0|d 1-40 |l evel of vehicle control group of each test. The
presen co oun exhi he extremely excellent effect in the test, and
it was \%ﬁ‘ {&R@h%b‘ﬁihtd%éﬁthl h|ntrabra|nparryI0|d|nh|b|tor
activity. [0176]sin&seorERngnpiasysaryp ﬁﬂ dweman NBipatés gnicrosome, andhe
CYP3A4 efnhpiloyess, ent miBkets st etlmxarreﬁsmfuﬁ Cil rdeeis}tylgabn g Ehhais ennttanfide
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pr ei ncgbaté o) faadionadt 800@ rpredat e5 mnadet| MR oehifia (ONEP N badthBBlitd ipart
was transfers eer%atth@-nWaQe u@h@ff?ec@ob}t hﬁt ﬂﬁoﬁé@éen]t/ ltguﬁ'ﬂa%tegdcwﬁé@r and

Suoe! rétﬁ?%éa LIS H U [ phap DLtLahe A LeRELLON; 3% ANaLAGEX (c¢hheo?
predet 'ri i tr SRR I RA A

S (tris :ndlﬁ"éflr?élﬁ%t Oﬁp}ﬁ?ﬁ %25 eﬂn‘ftég f reatmaghne FgFoite

pl ate B\&Aéhﬂ@‘%ﬁdﬂl@lﬂtﬁ)d@ﬁr& éaéﬁt@?d@d%’éw/b@for rred a fluorescent val ue
of 7-HFC whhétidss ohonist ANEHO heingms swbasur didsaiividy ad&hgab@smmtloﬁlmeam

readery 5§ B4 o542 QsniNeoEERd] ¥108%) Nk m aARG o b@t@vﬁ? (@?ﬂ' W aPVBO- Wt at Sa8h
SO etondLRR0llngr 3, GLH0ate: 3dRACkL Oc@msmgl RLeL A% A600 bOI

( 100% | Vit /%s was ca cul ate
t est orrecrar%f?da’é%ﬁ p?ﬁ% k%?/o FURC Bvge d@én%\/é‘scoé‘éf*{% a&f‘&ﬂaﬁg a5 Inhibirion
rever Sé&tpresunption by a logistic nodel using a concentration and an
i nhi bi tReaultate. When a difference between | C50 values is 5 uMor nore,
this vasnmgsfihned, as: {iv) kands >wheaM he difference is 3 uMor less, this was
defln ( | u (-) Conpound 108 (-) {0177] Test

npl Iﬁﬁ%’%&gﬁgﬁ%g bl E@%ﬁgrfg 8@4 Using commercially avail abl e pool ed
hurran EPRLT e m %? ﬁ% Ib{f ing, as markers, 7-ethoxyresorufin
0- deetiyRRe FoHh Y %%A?z ¢ ki %ﬁtr%rr met hyl - hydr oxyl ati on ( CYP2C9),
me phe §cmop o A4d -Nwéi@@xm&akrruiﬁ tCP2IE19) , dextronet hor phan 0-denet hyl ati on
(C11P2D6), and terfenedine hydroxylation as typical substrate metabolism
react ii@ppgiof human main five CYP enzyne forms (CYP1A2, 2C9, 2C19, 206,

3A4), an. tn “grteorys ﬁ%lﬁ?y ach rret abolite production amobunt by a test
corrpound Wwa 5 rea o) were as follows:
substrat e, %‘ Bﬁﬁﬁil EHPHEX e Ifﬁlln ?fnﬁﬁﬁiﬁlM Tglﬁéi?r?o‘?feff_ b1 49 B
(CYP2C9), 50 unol/L S-nephenitoin (CYP2019) 5 1.J.nmol/L dextronet horphan
(CYP2D6), 1 umpol/L terfenedine (CYP3A&)s reaction tinme, 15 m nutes;
reaction tenperature, 37C;, enzyne, pool ed human hepatic m crosone 0.2 ng
protein/nm; test drug concentration, 1, 5, 10, 20 unmol/L (four points).
Each five kinds of substrates, human hepatic mcrosonme, or a test drug in
50 nmM Hepes buffer as a reaction solution was added to a 96-wel|l plate at
the conposition as descri bed above, NADPH, as a cofactor was added to
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(Result) Conpound No.2: Hi gh (JP-D Conpound No.9: Hi gh (JP-1) Conpound

No. 23: Hi gh (JP-1) Conpound No.32: H gh (JP-1) Conpound No.60: H gh (JP-1)
Compound No. 70: High (JP-1) [0179] Test Exanple 6 Metabolism Stability Test
Using &, W@@ ﬁr‘a@'a’dﬁe@%@b'zﬁ@&ﬁrﬂ@@qu J@Jmmz%epaha%omm% %sass@sée@%y

Co”pou dt‘é’as 46°rMa SA03h2R 441 AR, 13y T8 rM?‘%mr m""%%dl%g géé'rai ed

ari ﬁ %@ q an unreacted §ar ree of
rret abo OSHT i WYISF FARa% ”&g‘gé‘é‘%‘éﬁl A reaction was perforned ( OXi datl ve
reactléﬁysa’ttt 37C for O minute or 30 minutes in the presence of 1 nmol/L
NADPH iCton®p ¢l Nof 2: dilgf @& 1)( 50 mmol /L Tris-HCL pH 7.4, 150 nmmol /L
pot assm%lgcmrg; qu,eg Hi@nmel- L magnesi um chl oride) containing 0.5 ny
pr ot ei ;[A;p lﬂé rosomes . After the reaction, 50 aL of the
reacti n lg}%{id%n vva gigg ‘go 100 uL of a methanol /acetonitrile = 1/1
(viv)" t 3000 rpmfor 15 m nutes. The test conpound
in the%mm gﬁtﬁmghdéﬁ’tﬁfl ed by LG MS/MB, and a remmi ni ng anmount of
t he t eSbnoonpeuNd. 7f tEeht(H&-Peaction was cal cul ated, letting a compound
anount at O minute reaction tine to be 100% (Result) Compound No. 38: 95%
Corrpou 4\% 70: 94% Conpound No 212: 95% Conpound No. 213: 98% [ 0180] Test

e of assessing risk of an

el ectr F%ﬁ’rpl?n%Q'lMFFﬁb@tl\fgf ?glﬂﬁgaet |$°on effects on del ayed rectifier K+
current (I &PJNE vhicgRmsraipdl Yaﬁ"’? HpBI BRelebh et an (P ajan CicEiRoges, a test
r epol acomatiiod paocessed ias srcodttagt sy HERRGEnDE Iratee xps esdiuwg térliban
et her - goa @ ol @l MadegenenphEREX ehannglkeacted saffdler theeddyl ateghet aimed
at a npnbLane, qhq%r%a@gm%ge@v by whol e ceII pat ch cI anp met hod using an

aut omat e atc S Xpress 7 Ax§n urent.s I.nG,),
| -kr induc d g?%rfl}lezrtg éf&t ﬂ{ gkl ‘fﬁ}re at fncl)lrn es%rcc?;’ods
and, fEABHESS H%é %Ipéiﬁiiez%tel 18n0 2 ﬁw\)ﬂffé?f & @BAY

r ecor dBus-TACT e fHe 1g@mm16dp@tﬂsﬁ@nﬁ q&égrlsl@abolmméVL megnasiain ahhqude)

sol ut | @ thNaGk: 0.537e PESehhim KGE hudn amrivel, m Gabh@n2E1 20t frdr fhenrmiction, MYC 2

61120: 4 J@le /feracglbﬂ%§@t10ﬁ@vm|d/dlad t'ﬁ’EﬂE@ L of a methanol/acetomtrﬂe = 1/1

(4-(2 Wﬁf Bueh" d?céht@if%gaazam W@u sinfiibd) | TH (AHPL oo fidd T 4)
ec

concentthreaﬁ‘fﬂﬂﬂ}'“\%@ta‘ﬁb? F{BBHF%I "”’t 8 ZPW{@%PHPEP@:}&%W& tion

for 1Caovipenwed. affyrophe ﬁeawe@@r‘aaﬁgwlw atafh Adblditie compoenefampent At Opeak

curr enhinas: reasishedmbasded dM0%he current value at the resting nmenbrane
pot ent(rals,usi Ng an anal ysis software (DataXpress ver.1, Mol ecul ar Devices

Cor pora@af i, )indl-_NI[E%ge so,the %inhibition relative to the tail peak current
before.a tl o €;he test substance was cal cul ated, and conpared wth
t he ve(F‘ﬁ’ g 6up (0. 1% di net hyl sul foxi de solution) to assess

i nfl ué?&lépéﬁﬂflﬁéo lzé%t &fbst ance on Ixr. (Result) Conpound 92: 7.9% Conpound
102: @ p0i8Iljo.Test3xanpl e 8 FAT Test Each 20 aL of freeze-stored
Sal nonel | a typhi nurium (TA98 and TA100 strain) is inoculated in 10 nL of

l'i qui dgpggyient medi um (2.5% Oxoid nutrient broth No.2), and the cultures
are i ed 7 hakl ng for 10 hours 9 mL of TA98 culture is
centrlnlr%ﬁgz‘id‘ ]816 S:}Elf%‘ryijg(rmnutes to.re di um ndthe acteria, is
suspended E‘H SO PBIORE o b afssﬁﬁlflsr k2 g de egtrg FrsdiRgpAsEnQ 11gperyal

( NH4) 2804 ghtipnl. eﬁeqtgodpu@eéaxadatr@caiwd&%& @ur@e;zs Gk, Wyss playcn 0. 1
g/ L), amgot-hentsuspensi e i semaitedat orebblantanbn Exposus.e vadistmdieM osogs
buffeHﬁR@b@ld&ﬁz@%xgk@gsmg 18R BkheRh Sid- g RETatd %eﬁQ/(HER(QHIh%%%@I 8 mg/m).
3.16 M Ol JALA0GULLUE ki Rdded hQhalftlo ol HRALUM A, PLEpare

the test 53‘ ria t est t u (o

i xed PGHLEIGRP GFE 488 HEiD g Ao, P ope g b %fPPs%”Fg‘i éﬁ befraees, W@% Uhe
S9 mi Axon hsereasetadncn dist BE0IEE ICIRAETIBALSY 1B Ry SEFeUATIRBE ti®Omdach 12
gL of fd:he stoddwiml fsofheri ool DNB&isolutlsortiofulahient st isubstafcecqraisght
dose bv%\ée&le%oid&in MREKE MYAE deser 5 dngirnvkn atw & §bdlizal, iakiaoNBQuascnegat i ve
contr ol %01519/%0% 4K@uta0ﬁ%a%l 0di; Oxiide: DVBQ, sRhAt iqpcas. pashtive
control g A98 wth ut neta olic a? d vation systmerﬂ,LO 25 agi mm%

2-(fu 5- nltﬁﬁ Dacr e Oso nas ggmthvg %ontgrol
for T hmdtrﬂaﬁt t]aﬁbﬂ”?rézé’(’:‘f af%wfgwt&ﬁ 40 g0 |

2- am noant hracene DMSO sol ution as positive control for TA98 with netabolic
activation system or 20 ug/nmL of 2-angiznoant hracene DMSO sol uti on as
positive control for TA100 with netabolic activation system 12 uilL of the
solution and 588 aL of the test bacterial solution (a m xed solution of 498
al of the test bacterial solution and 90 !.IL of 59 mix with netabolic
activation condition) were m xed and incubated at 37C under shaking for 90
m nut es. 460 iL of the bact erl aI sol ution exposed to the test substance is

o I~ PN PN PN



A granule containing the followng ingredients is produced. |ngredi ent
Conmpound represented by the fornmula (1)10 ng Lactose700 ng Corn starch274

ny HPC-L16 ng 1000 ny - The conpound represented by the fornulae (r,
and Iact S re sse hr I,ey ssed
t hr ou %Zgn tE% gorgegun Ligahi %g?zg drln‘g)g(gl R ?ﬁ ancgf)]tecl,slve conc Bt % Phaas o

powder %I’éll%fdid %e Fﬁéiﬂ 9%g ev’F%“é%éFW%W&PB%( Bpéﬁwc 1 mé‘élél)UtﬁﬁueE{fé‘n

sol uti aie tepsding Iknesmedsolytamalag el tb@x&mhseeh qreandl wieE omgagyord tdisafet er
0.5 to ch thy cudbdt dilvedat fHeeraseiig hengordme goanul ussngdpas 3edltdis cufth-aae

Vi brati@ntake¥&ss( +&4. ﬁomgmlatronebicas ncar@aﬁ@wrg [FQI83dr, %@pw ath Mtion
Exarrp e tlve to%l‘%r %Qlf lprcug'idérltl pgf&)ecgﬁﬁ cgtl(c:uozn(gfal N gg the lxlc%Wan

i ng redi’ eEI produ d rese% % a1‘ ar.my
(|)15 gL ¢ { 4‘291}?(3 1BEPLS Ingr o8 Uy Phet ‘@é?f‘ﬁéﬁnd
repres@ﬂi@dﬂ@yﬁqweﬁ%mﬁu@‘(ﬂ 9t thenepsf getbsdener engassed through a 60 mesh

si eve. (Begunltstarch is passed through a 120 nesh sieve. These are m xed, a
HPC-L solibd @iy bs: addpd to the m xed powder, this is kneaded, granul at ed,

and dri The; rgsul tipag dry granule is adjusted in a size, and 150 ng of
it is fi qﬁlp%mentlg a %I'o.4 hard gel atin capsule. [0184] Preparation Exanple 3

A tabl Et Cﬁnt aining the following ingredients is produced. Ingredient
Conpoun@l$Epresented by the formula (1)10 ng Lact0ose90 ng M crocrystalline
cel | ul GseBBxagCME- NEAS TaptMagnesi um st earate5 ng 150 ny The conpound
represent eddy gbeyfopMir@edel dtort dcsoBLonEIIET DEFAIE LAY kiNETCSS | Atk DSEA 1@Md

g\/gvgla s§BRPOXY édl)ék&g[;h ﬂinifzﬂ%?dl' &‘L@cﬁ@i&t}m@ﬁ:em{%ﬁﬁd@t%%g& ﬁ@rz@EESh

obt ai nP& &‘S?ﬁ 9\%%3 1tutr %e%&tu%at%'ﬁea gelhlf‘%rﬁs}]@&l%g% f& }{}Euﬁs i1 ect |y

conpr e§sled te?‘%b%@FWeale i UgE 42008 e, [19118‘5‘3?5) to remove medium, and
the bacteria is suspended in 9 mL of Micro F buffer (K:HPO4: 3.5 g/L, KH:PO4: 1
g/L, (NH#2804 1 g/L, trisodium citrate dihydrate: 0.25 g/L, MgS04« 7TH20: 0.1
g/L),and the suspension is added to 110 mL of Exposure medium {Micro F buffer
containing Biotin: 8 pg/mL, histidine: 0.2 pug/mL, glucose! 8 mg/m1). 8.16 mL of
TA100 culture is added to 120 mL of Exposure medium to prepare the test
bacterial solution. 588 plL of the test bacterial solution (or mixed solution of 498
ul of the test bacterial solution and 90 pL of the S9 mix in the case with metabolic
activation system) are mixed with each 12 ul of the following solution: DMSO
solution of the test substance {eight dose levels from maximum dose 50 mg/mL at
2-fold ratio); DMSO as negative control; 50 pg/mL of 4-nitroguinoline-1-oxide
DMSO solution as positive control for TAS8 without metabolic activation system;
0.25 pg/mL of 2-(furyl)-8-(5-nitro-2-furylacrylamide DMSO solution as positive
control for TA100 without metabolic activation system: 40 pug/mL of
2-aminoanthracene DMSO solution as positive control for TA98 with metabolic
activation system; or 20 ug/mL of Z-aminoanthracene DMSO solution as positive
control for TA100 with metabolic activation system. 12 pL of the solution and 588
uL of the test bacterial solution (a mixed solution of 498 ul of the test bacterial
solution and 90 ul of 89 mix with metabolic activation condition) were mixed and
incubated at 37°C under shaking for 90 minutes. 460 pL of the bacterial solution
exposed to the test substance is mixed with 2300 pL of Indicator medium (Micro F
buffer containing biotin: 8§ ng/ml, histidine: 0.2 ug/ml, glucose: 8 mg/mlL, Bromo
Cresol Purple: 37.5 ug/mL), each 50 uL. was dispensed into 48 wells per dose in the
microwell plates, and was subjected to stationary cultivation at 37°C for 3 days.
A well containing the bacteria, which has obtained the ability of proliferation by
mutation in the gene coding amino acid (histidine) synthetase, turns the color
from purple to yellow due to pH change. The number of the yellow wells among
the 48 total wells per dose is counted, and evaluate the mutagenicity by comparing
with the negative control group. {-) means that mutagenicity is negative and (+)
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Preparation Exanple 4 - The followi ng ingredients are warnmed, m xed, and
sterilized to obtain an injectable. Ingredient Conpound represented by the
formula (1)3 ng Nonionic surfactant15 ny Purified water for injectionl m

[ ndustyd.als gppkiveabi lity] [0186] The present compound can be a

medi canment useful as an agent for treating a disease induced by production,
secretion ﬁnd/or deposition of anyloid fl protein. MSSLLP CLAIMS 1. A
corrpouHa presented by the fornmula (1): [Chem cal forrmula 1] R3aSNR2aR2b
wher ei Breparptien £xammptl onal |y substituted carbocyclic group or an

opti onal | y Asgihatilt ubethihédietioc fdldwingr ougredRIntisSs @pédeswal. | y substi tut ed

| over al kYin%r‘%Bﬁé&naléé&nﬁH@ﬁ& bEpheRdntONGs BHkieuia @ptional Iy gubstituted

| ower al kyny cyano, tionally substituted carbocyclic g Bl or an
optional ly substltute e er cyclic group; R2a and R2b are eac
i ndependent | y hydr oger)" o ally substituted | ower alkyl or2%4pf’3igonal |y

substituted acyl; RSGHEH R3c are each independent|y hydrogen,lthagogen,
hydroxy, optionally substituted |ower alkyl, optionally subsiétduined | ower
al kenyl, ophikOBahbYusdbeddrkieddl Byethal K))i‘ﬁwlaeom' QRal b yerBHDSet F&h@é&dacyl :
opti O”QH&ag%“QS%bt}ﬁtesﬂ égv&@r @H‘:?Xs}%arﬁ’ﬂt iso Qééé’d %gpcfﬁgﬁ Wyt %‘%Oa@}sh VGL

al kyl tironal | tit etero

subst | Theuate w&f@mfh 51 b P8 ondl Rﬁ %%%4 PPUahiTE erba ] Ol g

al koxyVisepitnriardrpx ERisprieaht 859 e B Kk POIHRRR, Bhte bisxlyneadashosrasptiisdal | y
subst i fteutamblbnvwanalmqurb@hymet@pﬂl&)nrallll:yms}ubsﬁ|d1rutcbd Bine nesulopgidnal |y
subst i qutrede GapRasmy bhrahoprinaldnysiewb St ladt edsEatdosychiLegaup. or an
optionally substituted heterocyclic group, or R3a and 113c may be taken

t oget N hg forma ring, or its pharmaceutically acceptable salt, or a

sol vat 1f‘3 reof._ 2. The conpound according to claim1, wherein R3a and R3C
are bo?’ff’w&?@@eﬁxa’ﬁp § £s pharmaceutical |y accept abl e sal t, or a solvate

t hereof. A. glmeuleofpoditingceordbsigiet govtainmg gre ZQIIMmgelng'ediemalikyl of
a carbondmesher of 1 to 3, or its pharnaceutically acceptable salt, or a

sol vate thereodient4 CHRE RPN AR B B8 koA @ne of claipg,d to 3,
wher ei n RZa%andle?lRZb %agfp% th hydr%gen I(g)i:{rr |%s phar rr(g{:]eutl cal | geac%ept abl e

salt, or a solvate thereo 5. The compound accordi ng to any gr{%gof cl ai s

1 to 4, wherein ring Rri@"[l@}i‘ m cal formula 5] MCSLLP 4z mg
3 meg

150 mg
The compound represented by the formula {I), and lactose are passed through
a 60 mesh sieve. Corn starch is passed through 2 120 mesh sieve. These are
mixed, a HPC-L solution is added to the mixed powder, this is kneaded, granulated,
and dried. The resulting dry granuie is adjusted in a size, and 150 mg of it is
filled into a No.4 hard gelatin capsule. :

[0184]
Preparation Example 3
A tablet containing the following ingredients is produced.

Ingredient Compound represented by the formula (I) 10 mg
Lactose 90 mg
Microcrystalline cellulose 30 mg
CMC-Na 15 mg
Magnesium stearate 5 mg

150 mg

The cempound represented by the formula (I), lactose, microcrystalline
celiulose, and CMC-Na (carboxymethylcellulose sodium salt) are passed through a
60 mesh sieve, and mixed. Magnesium stearate is mixed into the mixed powder
to obtain a mixed powder for tabletting. The present mixed powder is directly
compressed to cbtain a 150 mg of a tablet.
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wherein ring A'. a carbocyclic group or a heterocyclic group; Gis

[Chem cal formula 61 WNr;L B W2----Ak -AKk N RSR5 R5" (ii")(ii")(iv")

Wt )-K'B NR5 (xiv') wherein R5 is hydrogen, |lower alkyl or acyl; R6 is
optionally substituted | ower alkyl, optionally substituted | ower al kenyl,
or optkﬁﬁthy substituted |l ower alkynyl; W is O or S; W is 0, S or NW Ak
is opti P y substituted | ower al kylene, optionally substituted | ower

al keny| ir@argtiogptIgprie 4 substituted | ower al kynylene: ring Bis an
optional | y Bubdolivwired izgnedéoyie| v graympe &r mave @pehénstierilizegbt pbiaiadan

het er ogygddtaby. oup; R4 is each independently hal ogen, hydroxy, nercapto,

hal ogeno | quete &kky! . chRWelndlpkesdr@vR byl kOxfm @Rt(TPNAl | y substid ut ed

am no, or | ower alkylﬁhhoﬁnggg ?mk?n@“ integer of O to 2; or i{s .
pharmaceutically acce Paéﬁ Saft,. of a solvate thereof. 6. The ¢ ound
according to claimb5, gﬂﬁa?ﬁﬁarﬁPﬁquﬁhenyl or a nitrogen-coitai ni ng
aromati c heterocyclic group, or its pharmaceutically acceptable salt, or a
sol vat 1 deseod] apblickb8itgdnpound according to claim5, wherein ring A is a
ni trogepiggNt ai ni ng aromatic heterononocyclic group, or its

h i-&al | : ;
phar maceut i gg) Pfis%m&%ggpsﬁ%ghtsbe Ot Fas30bNAL & ST £OLy fhonT - GRARAUNY

ding to; to. N i .
i £ 0gdnSaastt BMCRD O FBRGES Lo het oSt ORGP Goprtiipn Grapyipid B protein.

pharmaceutically acceptable salt, or a solvate thereof.
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9. A pharnmaceutical conposition conprising, as an active ingredient, the
conpound according to any one of clains 1 to 8, or its pharmaceuti callCgLLE
acceptable salt, or a solvate thereof. 10. A pharmaceutical conposition
having f3 secretase inhibitory activity, conprising, as an active
i ngredi ent, the conpound according to any one of clains 1 to 8, or its
MCSLLP pharmaceutically acceptable salt, or a solvate thereof. 11. Use of
t he conpound according to any one of ¢lhaifms 1 to 148 or its
pharmaceutically acceptable salt, or a solvate thereof in the manufacture
of a nmedi camedonlQunlieplcaBNEd bPEBY &R @N():0r synptom i nprovenent of
dermentia ofjhifag,;Aizhelqer)s type (A zheiner's disease, senile denentia of
Al zhei nmer t?l.\gg), wn' s Zgyr&(grome, menory inpairnent, prion disease
(Creut zf el dt - Jakob Wi sMBEEH” il d cognitive inpairnment (MCl), Dutch type of
hereditary cerefpral ! enorrhage with anyl oi dosis, cerebral anmyloid
angi opat hy, othler tynge of degenerative denentia, m xed denentia with
Al zhei mer' sRahd vascul ar typ@[,) denmentia with Parkinson's Di sease, denentia
wi t h progressiwe/supsianucl ear "pal sy, dementia with Corti co-basal
degeneratio hei mer's disease with diffuse Lewy body di sease,
age-rel ated A/l ar degeneration, Parkinson's Di sease or anyloid
angi opat hy. The conpound according to any one of clains 1 to 8, or its
pharmaceutically acceptable salt, or a solvate thereof for use in a nmethod
for inhibiting p secretase activity. 13. A conpound selected fromthe
group consi%Rqrag sme A s optionally spbeityketd gadheardlic agroyp avceptaitiosalinl t or
a sol vat e tépigiafted heterocyclic group;
R! is optionally substituted lower alkyl, optionally substituted lower alkenyl,
optionally substituted lower alkynyl, cyano, an optionally substituted carbocyclic
group or an optionally substituted heterocyclic group;
R* and R* are each independently hydrogen, optionally substituted lower alkyl or
optionally substituted acyl;
R% and R* ave each independently hydrogen, halogen, hydroxy, optionally
substituted lower alkyl, optionally substituted lower alkenyl, optionally substituted
lower alkynyl, optionally substituted acyl, optionally substituted lower alkoxy,
optionally substituted aryl lower alkyl, optionally substituted heteroaryl lower
alkyl, optionally substituted aryl lower alkoxy, optionally substituted heteroaryl
lower alkoxy, optionally substituted lower alkylthio, carboxy, cyano, optionally
substituted lower alkoxycarbonyl, optionally substituted amino, optionally
substituted carbamoyl, an optionally substituted carbocyelic group or an optionally
substituted heterocyclic group, or R and R%* may be taken together to form a ring,
or its pharmaceutically acceptable salt, or a solvate thereof.

Gt

2. The compound according to claim 1, wherein R? and R3¢ are both hydrogen, or
its pharmaceutically acceptable salt, or a solvate thereof.

3. The compound according to claim 1 or 2, wherein R! is alkyl of a carbon number
of 1 to 3, or its pharmaceutically acceptable salt, or a solvate thereof,

4. The compound according to any one of claims 1 to 3, wherein R? and R? are
both hydrogen, or its pharmaceutically acceptable salt, or a solvate thereof.

5. The compound according to any one of claims 1 to 4, wherein ring A is
[Chemical formula 5}

"<’,?'1

3G
(R*)n
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MCSLLP

wherein ring A’ is a carbocyclic group or a heterocyclic group;
Gis
[Chemical formula 6}

d “Lw QMAK QWQWAK/J\ g

(i% (im (iv)
-, R 1
T, s - W
N e e (B g RN .
[ \_/ Ak |SL‘O N 3
R® . O . RS or
v (x') (xiii) (xiv") (xixi'}

wherein R is hydrogen, lower alkyl or acyl;

R is optionally substituted lower alkyl, optionally substituted lower alkenyl, or
optionally substituted lower alkynyl:

Wtisg O or S;

W2is O, S or NR%;

Ak is optionally substituted lower alkylene, optionally substituted lower
alkenylene, or optionally substituted lower alkynylene;

ring B is an optionally substituted carboeyelic group or an optionally substituted
heterocyclic group;

Rt is each independently halogen, hydroxy, mercapto, halogeno lower alkyl, lower
alkyl, lower alkoxy, optionally substituted amino, or lower alkylthio, and n is an
integer of 0 to 2;

or its pharmaceutically acceptable salt, or a solvate thereof.

6. The compound according to claim 5, wherein ring A’ is phenyl or a nitrogen-
containing aromatic heterocyclic group, or its pharmaceutically acceptable salt, or a
solvate thereof.

7. The compound according to claim 5, wherein ring A’ is a nitrogen-containing
aromatic heteromonocyclic group, or its pharmaceutically acceptable salt, or a
solvate thereof.

8. The compound according to any one of claims 5 to 7, wherein ring B is a
nitrogen-containing aromatic heteromonocyclic group, or its pharmaceutically
acceptable salt, or a solvate thereof.

9. A pharmaceutical composition comprising, as an active ingredient, the compound
according to any one of claims 1 to 8, or its pharmaceutically acceptable salt, or a
solvate thereof.

10. A pharmaceutical composition having 3 secretase inhibitory activity, comprising,
as an active ingredient, the compound according to any one of claims 1 to 8, or its
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pharmaceutically acceptable salt, or a solvate thereof

11. Use of the compound according to any one of claims 1 to 148 or its
pharmaceutically acceptable salt, or a solvate thereof in the manufacture of a
medicament for treatment, prevention, or symptom improvement of dementia of
the Alzheimer’s type (Alzheimer’s disease, senile dementia of Alzheimer type),
Down's syndrome, memory impairment, prion disease (Creutzfeldt-Jakob disease),
mild cognitive impairment (MCI), Dutch type of hereditary cerebral hemorrhage
with amyloidosis, cerebral amyloid angiopathy, other type of degenerative
dementia, mixed dementia with Alzheimer's and vascular type, dementia with
Parkinson's Disease, dementia with progressive supranuclear palsy, dementia with
Cortico-basal degeneration, Alzheimer’s disease with diffuse Lewy body disease,
age-related macular degeneration, Parkinson's Disease or amyloid angiopathy.

12. The compound according to any one of claims 1 to 8, or its pharmaceutically
acceptable salt, or a solvate thereof for use in a method for inhibiting § secretase

activity.

13. A compound selected from the group consisting of:
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or its pharmaceutically acceptable salt or a solvate thereof.
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