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

[0006]

The present invention provides compounds which have reducing effects to
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produce amyloid B 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 (I):
[Chemical formula 1]

Raa S\( N RZaRZb
3¢ | N
R o 0]

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

R! is optionally substituted lower alkyl, opt1onally 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;

R32 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 heteroaryl 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 R32 and R3e
may be taken together to form a ring;

or its pharmaceutically acceptable salt; or a solvate thereof,

[0008]
2) a compound represented by the following formula (II):
[Chemical formula 2]

NRZaRZb
R3a S,\<
R3b N (ID
RX
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R3a aﬁ80y3p4§r%3 ach ind ;P%d%%l%" th%’rdQ'Bé'ér? :ll%]logen 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
carbocyclic group or an optionally substituted heterocyclic group;

ring A, R22 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 follow1ng formula (III):
[Chemical formula 3]

36 R3a s
R NRZaRZb
RSC \”/
3d N
R - (111

wherein Ry is halogeno lower alkyl;

R3a, R38» R3¢ and R3d 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 heteroaryl lower alkoxy, 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

ring A, R2?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 fOIIOng formula avy:
[Chemical formula 4]
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RZa .
RZb N\ S N RZaRZb
R3C \|(
3d N
R " av)

wherein R% and RZb 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, R22, and R? are as defined in the above 1); B

and R3c and R3d 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 RZ2 and RZ are each independently hydrogen, halogen, optibnally
substituted lower alkyl, or RZ2 and RZb are taken together with a carbon atom to
which they bind to form a'carbocycle; and

ring A, R22, and R? are as defined in the above 1);

and R3¢ and R3d 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 R32 or R3¢ is hydrogen, or its
pharmaceutically acceptable salt; or a solvate thereof,

6) the compound according to the above 1), wherein R32 and R3 are both hydrogen,
or its pharmaceutically acceptable salt; or a solvate thereof,

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,

8) the compound according to the above 2), wherein RX is optionally substituted
cycloalkyl, optionally substituted phenyl, or an optionally substituted
nitrogen-containing aromatic heterocyclic group, or its pharmaceutically
acceptable salt; or a solvate thereof,

9) the compound according to the above 2) or 8), wherein R32 and R3" are both
hydrogen, or its pharmaceutically acceptable salt; or a solvate thereof,

10) the compound according to the above 3), wherein R32, R3%, R3¢ and R3¢ 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?a and R2®
are both hydrogen, or its pharmaceutically acceptable salt; or a solvate thereof,
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[o011]
12) the compound according to any one of the above 1) to 11), wherein ring A is
[Chemical formula 5]

2,

<,
(R)n

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

‘/U\ _Ak /@Lba“ W2 A

@ii") (ii") (iv)
o, w' t,
OPNOR o A o
-0 55
e} i
N RS or
(xiii") C(xiv) (xixi")

wherein R5 is hydrogen, lower alkyl or acyl;

RS is optionally substituted lower alkyl, optionally substituted lower alkenyl, or
optionally substituted lower alkynyl;

WlisOorS;

W21is'O, S or NRS;

Ak is optionally substituted lower alkylene, optionally substituted lower
alkenylene, or optionally substituted lower alkynylene;

ring B is an optionally substituted carbocyclic group or an optionally substituted
heterocyclic group;

each R4 is independently halogen, hydroxy, mercapto, halogeno lower alkyl, lower
alkyl, lower alkoxy, optionally substituted amino or lower alkylthio, and n is an
integer of O to 2; '

or its pharmaceutically acceptable salt, or a solvate thereof,

[0012]

13) 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 B is a
nitrogen-containing aromatic heteromonocyclic 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,

22) a method for treating disease induced by production, secretion 6r deposition of
amyloid B protein, comprising administering the compound according to any one of
the above 1) to 16), 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,

25) 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,
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26) 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 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-butyi, 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
alkenyl”, 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 alkylcarbamoyl”, the
“cycloalkyl lower alkyl”, the “cycloalkyl lower alkoxy”, the “cycloalkyl lower
alkylamino”, the “cycloalkyl lower alkoxycarbonyl”, the “cycloalkyl lower
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alkylcarbamoyl”, the “aryl lower alkyl”, the “aryl lower alkoxy”, the “aryl lower

alkylamino”, the “aryl lower alkoxycarbonyl”, the “aryl lower alkylcarbamoyl”, the
“heterocyclyl lower alkyl”, the “heterocyclyl lower alkoxy”, the “heterocyclyl lower
alkylamino”, the “heterocyclyl lower alkoxycarbonyl”, the “heterocyclyl lower
alkylcarbamoyl”, the “heteroaryl lower alkyl”, and the “heteroaryl lower alkoxy” is
the same as the above “lower alkyl”.

The “optionally substituted lower alkyl” may be substituted with one or more
substituents selected from a substituent group «.

[0016] '

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, lower alkylthio,
carbamoyl, lower alkylcarbamoyl, hydroxy lower 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
carbocyclic 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 carbon number
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
bonds 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
alkenyl”, the “carbocyclyl lower alkenyl”, the “lower alkenyloxy”, the “lower alkoxy
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A cycloalkyl part of the “cycloalkyl lower alkyl”, the “cycloalkoxy”, the
“cycloalkyl lower alkoxy”, the “cycloalkylthio”, the “cycloalkylamino”, the
“cycloalkyl lower alkylainino”, the “cycloalkylsulfamoyl”, the “cycloalkylsulfonyl”,
the “cycloalkylcarbamoyl”, the “cycloalkyl lower alkyl carbamoyl”, the “cycloalkyl .
lower alkoxycarbonyl”, and the “cycloalkoxycarbonyl” is the same as the above
“cycloalkyl”.

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 is
particularly preferable.

The “non-aromatic fused carbocychc 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,

10
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%@Iehy ftv‘ylttﬁd l St | t u ‘ng{crlower éh &d to form a

tlon

sfitute

carboaas‘fa on%ﬁl%?v &abﬁle%& ey S5P %’\'I\Iér azf jAKeno JPRGAF| o form the

‘cyclaalkxl’j aryhed creloabepay - | ovver al kyl, optionally

[002Q8ubstituted aryl |ower al koxy, optionally substituted
hedaboaycryl pomest m&wxao@mymgi | thestdagbbéstil Adlow@dedlkyl”, the

carb@!:)kr}ﬂ'f H)'w%’r aqﬁé thhé:ycaﬂ'gocﬁ@ 1%%' la)ik gf’:'t gﬁéﬂc%gbocyclyl lower

alkoxgp,t i g: JIK Car ﬁ{)xgaggt Ona ?{b Suﬁ cygl’ylthm the

‘carbegy} %rmréa &la? b%IaeFYCéylgIO&?g %Ik E Bt qay ocyclyl carbonyl”,
the “carbotydylt edimmoel othe CUbQCdelsulqul’}’-\ thRZ cashaty&@bcarbamoyl”,
the “adsboascigefiowerl alkylchebaoyl, hnd 6lie i“tSrbocyclyloxycarbonyl” is the
samep({gaf}{ga%yt)é Ilb)graggept able salt; or a solvate
. ther e «3 d nes nt ed

PR i iy BB EEP TR S ‘argpgroont
the ‘Ryy °§‘Yﬁ%ﬂ No @é{g Fenyhngthedagylghio”, the
“arylamdno’i, ndbgenééﬁ]t I %ﬂVTﬁfdr By haﬂ}@gerﬂthyéI@\m(ly alkylamlno the
“aryloplfooyid) tlye Sabdsuifohelbxlydwelie dhkyibulfaptll otted yrylsulfamoyl”, the

arylémtnwﬁ ethd WEra B HERYE alIBRELANBh N §élb§é khmked the “aryl”.
[002 ]ower al kynyl , opt| onal I y substituted acyl, optional I y

fituted | over opt naII substlt ted ar
Tihferics wach%mwaw helroaY it Erom Jiaipahe or more

heterg| atpms opfaoRatdy Bylestass IIOFIUIQa arl91|N lipwering) Rpdyexamples include
5- tooptmendleryd shiystrodnyl esudhetasr parndlyl, owerd azblydx pyrazolyl, pyridyl,
pyridARihENPktivn SRS ipyeth thyll OWBAzAk K Yirid¥ifyl, GREANRSW, furyl, thienyl,
1soxa99fyllo 40YylsH §31atszﬁd1slo%rzo k%ﬁg OM& th1ad1azol>§

etanyl

t | O Su
on gigpiatiyrtesaly i RS LB Al 5%951:9
oxatlaprw optw@ﬁaimy 'subBianylt ed I@Oékdew | i BYRFobgpY anopyrrohnyl,
imidazolgliayl, RinidagntinRRb parezcdslidel,i pechzohinyhe papervéyll ) piperazinyl,
morphblin®l, | insrphéli A CevhiotdripholagEpt eibtosphbdlin®r dihydropyridyl,

tetrah h¥@;§ﬁr1&§’lef leQtrJ}ﬁ@rQ}ul@l a @%H?@%@Qﬁ?ﬁem @ﬂilykal‘othlazolyl,

tetraﬂlggrot%lazﬁzgpgt&ﬁ r01s h azH g‘;{ ?flnyo,pPe aHdlroazepmyl,
tetr éi & 1?6?%‘6“’? %fIrR I" roé‘ryr 3@“9 en together with a
[002%ar bon atom to which they bind to forma carbocycl e:
dicydlicrfgséd hB2arocadlit gtnmparaichsasdiefdioiyldidoindbie],abddeold),;indolidinyl,
indol3¥l, E@ﬁn@a@nﬁSqu@&ﬁ BSs6@linagd blmntoml%y@bﬂyﬁlﬁazm?r dulifazolinyl,

naph@ﬂ@dﬁ??uéﬁl%%klaﬁn EQ}dl lle &j @n? gy %1?1 benzimidazolyl,

benz?td?m&l 215%'.%0 o ﬁao SPé ﬁzo \/Eenmsothlazolyl
benzpﬂuep@whenbwzq’fyeﬁrcagéwl halbégé@furbbt i vakengofuryl, benzothienyl,
benzstrihsidlylut dehopperidgl, kyhienopyRodylanthi&adp ameolydk ehienopyrazinyl,
furoﬁngslymerthwr;olahﬁm@ar bﬁﬁd@i@vrtdylwncﬂaatzb@yra%m t3rh9818byridyl,

yra?olg 9 fll € r&%fdg@%d%rl éﬁg g{ PS ?) ;éﬂ)?gtnamdyl
pyridgs Yé} iRy o E‘&I‘W" 2zel bl o epgzﬁzenopovrndadmyl
qumazcgmxlatqeuv%l eé%oqmsy Iilh @apbibwiAtndc dohndraghtazolopyrimidinyl,

tetrahlydvequipplydher ei n R3@etoah3RBm1s<31utnwlwb,gen or idibydrobenzofuryl,
dihy fvdeiBeidihgll | y adodepirabbezisdildhzoldl, a soltéetadiydrobenzothienyl,
tetratht}gri‘gpécnzofuryl, benzodioxolyl, benzodioxonyl, chromanyl, chromenyl,
octahydrochromenyl, dihydrobenzodioxynyl, dihydrobenzoxazinyl,
dihydrobenzodioxepynyl, and dihydrothienodioxynyl;
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6) the conmpound according to the above 1), wherein R3a
and R3c are both hydrogen, or its pharmaceutically
acceptable salt; or a solvate thereof, 7) the
compound accor di ng to any one of 1), 4) 5) and 6),

tmcycwiaef@sera Retbfocgbky| g@upad @abboas NeidRzo, hcfy:dl%ylorxanthenyl
_phendt?]xg’a(ﬂn?f lﬂ)txhg}?lll %Eﬁggg S("ﬁbte 21§ 1&@’2 uinolyl, and

AcCo) |ng
tetm%ﬁ‘f’gwaﬁg I's 0 trl Fey Bugst Pt ute Wéﬁ‘ f y?ﬁet daryl or a
non-agpmpkisdlqtgraqysseiereted phenyl, or an optionally

[0023$ubst ituted nitrogen-containing aromatic heterocyclic
SridtBrod@tlylt SafdNel {FRC ehidteeddylcly lBTHAR alkye”, Shlet She@Brdtyclyloxy”,

the “RAkY, }Ilb}%r €0fhe “}%te}&% B ” aﬁ?é)r‘ cty‘abI NBwer alkox ,
R e

the 5? Igﬂ]’i“i’Cal |y Eécept a
“heterwﬂééw famgyl’s Hbec dipserarychidewienyly the t hetergeyely pprbamoyl’,
the \hetegbeydR8mxyRBthonREc atie R3Hetarecwllyl hyowegemlkylaming”, the
“hetepdtgcliAtewttl atidxycagorylabhé thalhete@belgldowat @lkylcarbamoyl” is
the s&xlﬁ@ra%qfhe “hje%érotcg’@h@gfmﬂpnd according to any One of the

ﬁ g\r‘l‘gltg gen con aiml aromzéngl}:afarocygggérg?%%l 15 zﬁrf)up containing
at le%tso&ev%lttéoa%?wg t ngﬁfrom i I%OEBnﬁdl%ﬂx%fEEEﬁsd%nﬁb“de 5 or
6-memberad) baterofrylhe satsbveasl) pyoroldd , imtéazdlyl, r ipygazelys pyridyl,
pyridh@eii gatrithatingl,apyrazinphetdhpolyl Ngridzinyd, aetrazolyl, isoxazolyl,
oxazolfl b@!éé/dilahgly@r qg&maz@yhem{a%ml I gmgraﬁgam@olyq dlcychc fused

heterL) c?{y %pc!ué)s %%56 ndol %Idral %gglﬂ 1%y.‘lle indolinyl,
1so1n(gcr1 (ﬂ:}tlpg éi | )}SWQ El’ut ébnx%/q}wq F;zu& quinazolinyl,
naphﬁpmd@m |quisokakinylt werinpivep teal dippi| bewopb'samylorbesmwdazolyl
benzdtsidlply®, dren¥Rxadklyls beptoxaallyly besixadidzetyll overzisothiazolyl,
benz&hké/zlo@ﬂe OptHteQat}LMdﬁdB%ﬁi t ut e%é&wla@dlypnyl engnidakzopyridyl,

yraz%%ﬂy%@]]l ::)E% z'olcg)tﬁgbj jowne 1mth¥6%|1 LI r}%r@zixﬁ)p"i‘rgldadmyl
ARCE R ?Sg%ap%eﬂ TJH e aliPEdFopgnrofuryl,

tetrahﬁmg ﬂ|t)¢t y @HSOQH}RP(&S yan 59 nzﬁma@g]@ngncychc fused
heterooyarc gifoknpls sulcbvasrcagbhyolyl, Ianmdlr&ilkmmyt;heopt,lamhimwazoqulnolyl’
pyrro}idhsdl, t pitredliam, Nnen dazbdeiylahkyd 4 fulihyl Ap€rdvolidiayl, pyrazolinyl,
p1per5w1eg%er9lex®1t Hlogphglrlniflt %@J}ﬁ{omelﬂfdo% ﬁoﬁﬁ??&th%@rphohno
dihy rggghélpr adtﬁy%i o%en }nqle ;y‘l V\}]Qra %dropgﬁndixf %et%ﬁgﬁr?thmzolyl

er el
and tSFraélYﬁlirP]rSB&é‘ﬁ tal n| ng aromati c het erocycl ic group,

érbond Oéﬁénermhﬁéatqcofalw yeraepemnabltee Saltrogayarmatigaheterocyclic
group”’Bagdfe, situated on any ring.

The “nitrogen-containing aromatic heteromonocyclic group” refers to
monocyclic group among the “nitrogen-containing aromatic heterocyclic group”.
Examples include 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 “heteroaryl” includes an aromatic cyclic group among the “heterocychc
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 RX include:
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14) the conmpound according to the above 12), wherein

ring A is a nitrogen-containing aromatic

het er ononocyclic group, or its pharnaceutically

acceptable salt; or a solvate thereof, 15) the
a subleItneHNgraes o), iraferablyt helegeany chyldhbxy W81 ehéylbkHdcd¥boxy, lower
alkoxySa PRy carBhnidys, m%ﬁ?ﬁ%z ﬁﬁ&érya1§9gﬁﬂhﬁygé§d/%§'1s\;gﬁ§51ky1thio

ote.; @ sol vat e thereof, e compound according to

one of the above 12) to 15), whereinring Bis a

lowexg} yggeﬁpeaﬂf/aﬁ@%u%ﬁdo%& eneat grqsﬁéﬂéégg»&v%mgﬁeéwﬁd from the
groupeonsistingagfinmcabsiibed ntysenuept dbydeoxdmino gmdalewvéy atkoxyimino,
hereih€heglbstilugn taisphrefembdy thatede i H¥HRSk T, | 10 € ARGk P lafd/or lower
alkox@eafbbiBfifegct i ve ingredient, the compound according to
amingﬁéw%ggleﬁlisgltaggfisl?%\élivg%t%lac%r?e 8‘12 otr?rgstlgltl}gs sseolfagltgfiefrom a substituent
grouy e AREAIN, th%ﬁu*astbtw&flﬁﬁ%emﬁ%eab Yeshosmer Gtk naandigr 1awer alkoxy
etc.; secretase inhibitory activity, conprising, as an
hydrefsfiedhb lewenglladi ent, the conpound according to any
lowe OB oRyih ¥ RR@¢ealkyl;t 0 16), or its pharmaceutically
lowe PEAERYEBBORR 5y BEiPL&A ¥R S f8te subhc TRl A ted from a

bS.or I |O |t|n%F ns reaﬁ§g.ac | VI gé cg rtflng o rbonvl
substipTHi E108P fy PPFE e SRPSHRGTLBERE off RE-TeEabiNylosife pikorKearbonyl,
haloggpepadigr halogeno loyrer alkoxpaarhosglieteal |y accept abl e
lowesalkynyboptiosally atubstihetedof ith &) otiseretubbigtwartpeehdted from a

subsﬁﬁ?&{tdkflﬂlﬂ 8, de¥eidNahef sitiRitdRaYas Prefdrabf) 1oWEr ialBoxycarbonyl _
etc.; Pharmaceutical Iy acceptable salt; or a solvate thereof

i n,,t he nuf actur.e of .a,nmedi canent for inhibitin 3
Lowe Aoy AR, i sy YR SRET vaher a%%%emeﬁ*g;?sﬁgﬁiﬂ from &
subs@pie st S¥HP Shovereln, the sopstispent &s praferpblubptegeny carbamoyl,
lowemgBapcatbamaydland/@r hpd malyawertdieyleefbdmoyluste.;i n a
lowermalleg {ower allidayt dptfordalls eabetiese dagifhvbhy or @d}e Fubstituents
seleclL Bt b oy a 13 protern.

Lowe £ BTk 1130y UpritFARS SoBTiRieel Wil S o odpe bl eieced
from g substitugRt gERRR1 Retedng Hye sehstituent ps prefeEahly halpgen, hydroxy,
amingcuulfonbiveersalkylamingeteol vat e thereof, 23) use of the
lowecoafaixyd laeeor dilkgnjloxanypeinaally thidsalvaval 1ywitlo dRg , or more

subs@fuddtd s@![&rt@m%iacﬂﬂsm@eﬁegm% g;salt; or a solvate
[002 hereof in the manufacture of a nedi canent for

éfr ti di sease.j nduced by ,production, secretiaon or
1°W€H€E§%ﬁlﬁg6% 9 lowiyoﬁagi%“#at%ﬁ%,_on%ﬂ_ PREe é&ﬁ?ﬁt}ﬁawants selected
from g subefil e toR TN Gnbexsing hlee gpbeidtuenttis nwferably ihadogen and/or
hydrptpaetmaceuti cal |y acceptable salt; or a solvate thereof
lowef QUkéSE 1bWe AEYIMdx§ WptidiRaty RAbSiiseRICwifHl¥a8doDYnore groups

selecPS P AHGH ia g%ﬁﬁ&% ?ﬂ(ﬂx ; deposi tion Z{ ﬁn}” oi d 13
1 A AT e —

a subgtityent 450D %any one of the above 1) to 16), or its
lowephdkemdeéhio crtidyalic supstibhedswiith ooe @& By Bubstituents selected
fromthedenituen@rotse; of the conpound according to any one
lowePlalk Py 13RRVEphdndity 1@bstiPhtdd Wi %Bg%?%to{rﬁ%lulb%tituents selected

from aCSE égﬁie sal&‘apr a sol vate thereof

R uf 5t ﬁpéggi B %edi canent for treating Al zheimer's
lowejally ningyz)su ﬁ‘ét%f@ﬂp&a UM OF dMRge t PEsfFuBAES Gelached from a
substibesmt gjoupoxi16), or its pharnmaceutically acceptable
lowes allkenglaneins odwiat g ut bk rveioh dor oot sabsmtlattsf @lected from a
substit €t phup ghei ner' s disease. [Effect of the _
lowe} %\fﬁg{l*l% inl)ogl}é‘)é]t%tuted VJ_RE 884‘%?“:;19& %Ebg I}?ueonrtg.S’gerigct:ed from a

|.nve on ‘are useful as an agen or treating disease
subsHEUeREBI PP Br oducti on, secretion or deposition of

anyloid 13 protein (Al zheiner's disease and the like).

[ Best Mbde for Carrying Qut the Invention] [0014]

As used herein, the "hal ogen"” includes fluorine,

chl orine, brom ne, and iodi ng3 A hal ogen part of

the "hal ogeno | ower al kyl ", the "hal ogeno | ower

al koxy", and the "hal ogeno | ower al koxycarbonyl" is

o o o o " o o o o o o o



A lower al kyl part of the "l ower al koxy", the

"hal ogeno | ower al kyl", the "hydroxy | ower alkyl", the
“hal ogeno | ower al koxy", the "hydroxy | ower al koxy",
the "l ower al koxycarbonyl", the "hal ogeno | ower

amm@ﬂ:@@iﬁﬁ&ﬁ@l@ﬁ)@ubstﬁthﬁed khdv\lﬁfonﬁﬂ KQHE&QY IE)@H%’ditdefih\lgﬁrselected from a
the "l ower al koxy

subst ulé¥1lt ?.aIL(PF]\W} rﬁlagéé{)gd‘@l &

acyl sy “ﬁks S PP 78 R E ) URL L i Hlieuent our

% alkyl", the "lower alkoxy |ower alkoxy", the "l ower

loweradllkgkgulfa)wéropaiokuexhw gybstht@ted ovieh oakkaxmokrewabstituents selected

from alsk®Byik @t grdulpea;’ | ower al koxycar bonyl | ower al kenyl ",

lower! ﬂ%ylélﬁmgl @bh@ﬁ)ﬂﬂy%stﬁh'ﬁé’&%hth o'h@%r ﬁl%‘ﬁ@ substituents selected

from 3I51%\3’ glgar ovver al kynyl ™, the "

“t he " hydr oxy | ower alkylcarbanoyl
1owertﬂkylsl%%é?osalm%m%wbSttth'éed Wd%PH%PRY}Q%S&‘bSWH%‘WS selected
from %llsmhetltadatkWEmﬂpf@nyl , the "I over al kyI sul f onyl oxy",
{oo2eihe "l ower al kyl sul fonyl anm no”, the "I ower

a car%é@éh@ l%rBQEyE g QW%aﬁLﬁylaa Qﬁd tglE LlﬁTeSLoﬁ)}ﬁﬁ]nally substituted with
one Of W&’x‘elsubsgtx%xk@ srl:?e(ft]gal}ﬁ?m t%vﬁj?upkc% 518t1n é’fl e% rs,|u€sq:1tiuent group

ann
&, az‘dIOO\]/@‘I‘e’é"F ?éf}ﬁf}i“ﬂﬁ?g?%‘? ¥Ri“er " | ower
heteerWmSgprofu@n@}gA]mna]tlh@ubpa\t\)etredapvkt}h 9ne forngore subpituents selected
from th:eigkmqycﬂrgshsthmgvef aalubygtityetheroupat, kxm&allysbvelr(m\]&byl and halogeno

lowerddIkQXy", the ' carbocyclyl | ower al koxycar bonyl ", the

carbogg%léf‘ﬁm%y% léJl q:ﬁ)l lﬂ%} amq alkﬁrE zrry(fel QQ%YQ and the like,

optiopplly o IR i By S‘{trfél wEDES &a wgr the group
conﬂaulragwém THpstitupat BEgen garkido, lower amyﬂ@qdcha FWP lower alkyl;
heterbbecly L yowvenldtiyl lopvimnallyl kybetardtadowith onleeor anyte substituents
selecfé&/ﬁbnﬁfﬂ%yéro,upt &ﬁlSl@ﬁﬂé of QWRIbs Bilt k&XY grodp e, aﬁﬂw 1dvae 1kyl and
halog%ln&ﬂt ;;the "aryl |ower alkoxycar bonyl t he

()

carbo&y& xy, h% Gyﬁt‘%"éﬁ% bam)?/oxlyoﬁ\ga%gfe agl&ese, %’(ﬁ‘@f y s19bW%1tuted with

one or mr@rwaty?nwowéiacf& Plan‘ﬁhﬁcﬁ*roupr?@nsw&ra& olcy eppstituent group
o, azidowdowert &lkyy @ardblomipieno ﬂmei‘ thvéf ocyclyl | ower

hete@bﬂbhﬁ&@ﬂﬂﬁially sutsstitues & wath vhe bowedreadubgtitue afkeléted from
the grbﬁﬁecro%@{s\dné g‘f"eclr sﬁbgﬂﬁ.‘{ent' ?rcﬁﬁ)e oS AT AS10WAE Qlk?&Yeand halogeno

10Wer %H?, ral o (ﬁnal y substituted | ower

e Su Stltu one_or nore
carbagy 5 lmeﬁei kSBh St etV ?MH%‘M%PHQ}%W& diperalkoxy and the
like, pptiesally substisutesewitheprs ar mare ssubbtituentsntelegtedfremitye group

consigtige@fpm ©ubsitsienbgrofip balaaghn lokwyeatikgpl, ad dhelogahkdayer alkyl;
ngﬂal ogeno | ower al koxy, hydroxy | ower al koxy, | ower

heter% 82}/1 al?éhp;‘#tloﬂ%ﬁ Tlﬁ?s%%t%)ég ovggir:xb(g%{’o lr?inY)\'t:"J substituents
sel ec ﬁtgpdg ?ﬁr}ﬁ}s 1p6 % s&{ﬁg&iy?m BEPuR 8\/\%?1% power alkyl and

halo%lnl@)ﬂptvﬁif@l ¥lar bamoyl , | ower al kyl carbanoyl, hydroxy
carbdcguelyl lawky laﬁsandyaaﬂ;dnylsalgf apdyphlkil dewer aallkq:tﬁalrbtamdy hryl lower
alkoxdyRuebord)l katldstt o 1iR¥] oplionelly @hbydlaweﬁwmhadﬂéw@n rﬂo@b!\/%ﬁbsutuents

e Gy R N

halo%ﬂnl? " lower al kyl ami no,

heter@pkwb ulomeﬁyﬁ kowisarkyato, Ometnfaély é@ap%aaﬂmwhgr%apor more
substatk g s helerted \fcdincthy gupumicensishinghef g anubetiyuert gnolip o, azido,
lowet BEcyhelrRl REek 8o M@yebaligach substituted w th hal ogen

carb(ﬁtﬁglly@fhlhygggg%balk 1ttﬁ¥@"&¥ 19farfdﬂ'%h§l'1h§é 'Jp}f‘?gﬁalf}f substituted
with, ons or xgom su!) Xt%er}qg E:Fc%e from\l\%[z >ax;ou? gghsxlsltjmg ofda tsHbsutuent

group G‘ptaizbirPal P‘Ve"sﬁ |%’1ﬂ BH qgé%ﬂo‘ﬁf’k?ll‘iyﬂl o" i ncI ude one
or nore groups selected fromthe above substituent

group a. Exanpl es of a preferabl e enbodi ment
of the "hal ogeno | ower al kyl"™ include trifluoronethyl,
fluoronethyl, and trichl orongt hyl. The "I ower

al kyl i dene" includes a dival ent group of the above
"lower alkyl", and exanples include nethylidene,



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, cy-cl opentenyl, cycl ohexenyl,
heterG&/fcllﬂlﬁﬁﬁt Mﬂﬁbnaﬂycél%’éﬂt‘iﬁbm @qul eue! &h%i((ﬁQ' Wémtuents selected

from EI' %rowJOﬁsiﬁf%gfﬁ SBB?HYLLenJ? ht h<¥aﬁ1§mlgsr)v ra nq and halogenol

phenyl “I's part preferanl e.

lower non aromati c fused carbocycllc group” includes a
carbonmiy]amm i e-ggr stiplopHksiamdnot werydamame eangclthe dikeupsptionally
subststelted tweth fomemrt inerababstitwmtlscaldatkd frahehe group consisting of a

substARRWE' g@bf&]{) @ala&ﬁ{wlloweﬂ dltyiea b Ay R geﬁbﬂbwe?ra?k}flused

heter?@ﬂc }ﬂ%ﬂgﬁ EE@ Idéw1 888 %, mpte S{.lb tituents selected

from { cqszf ?5 R Crna e g hptogeno

IOWBQﬁ a}bocycle refers to that two substituents are

carbotpdgh looget dkylaminor neighecydysalkgdl kb ér adlkyhemino, aryl lower

alkyla@ygd %&JdkFHj”hke [&Qﬁ@ﬂaﬂy sgbé\tl@af&p%i% Yanepaf tm&fe thBstituents
Y.

selecteﬁaﬁgﬁ%‘é o OQLFJ const &g 89{1 (&‘Bléﬁlté(é agtgﬁ{gycl c}i;%ilif) lowb% alkyl and

haloge$aF ocycl¥ ower al keny

e&MR We "carbocyclyl |ower al koxy", the

hetero bloc%p(y{%r ]éwézgmaqup(o)gyelgpggﬁw substt}{@ted with one or more
substittembeeyldcyéd iiroh tht(%h@rducpactbxmwnhglofaarnsnbét;ltmdrrsz group a, azido,
lower' glkybaay Halbgd mvwed Kklygm no", the "carbocyclyl

_ lowexcﬁkpfé'?ﬂfamoytlhﬁ)tld}@arlgp%ti/tluté&' lwflm}ﬁz or midl® subsfmuenths selected
ocxg yl car banoy

o+ B0 Bl BREP B gERSH ang The

[0028 car boc onxycarbonyI is the sane as the
carbdczfdykﬂodgwnmd gr og®’ . cycloalkxdswfamoplr ardsulfamoyhramd the like,
optiohalersuskithited tviigh" ae/ laaxyioret Hiebsttughesx webschbeh\from the group
' cons1§ﬁﬁg o@%Y&JLﬂ?SYRQEEQ@YJ)@ﬁ(& azfcﬂ)e loﬁélybll«{ﬂv?ﬁ{d halogeno lower alkyl;

heter%)l (fﬁéﬁ?fra A kgtltoﬂglltyars)(l E ltﬁ?teld Xl am nm%ré F,Hgstltuents

omer aI

selecte %P%‘u? o%r}ﬂup c ést.u&g 9F§Lﬁl¥’5wpwt§/gr°l{%‘é azi o Iower alkyl and
halogeappwar pikxli t he "aryl sul fanoyl ", the

carbocmlyls:ﬂfohazﬂmylg ,cyahthlkplsulfanyl, hoplealfahklyhsarthanbke” optionally
subsﬁlﬁltbaewﬁﬁrﬂhea&r Inhb@e s@b}ihtuerﬂt@%l&cted froﬁ“'t%e group consisting of a

substi Hﬁatn% Sﬂﬁld %z%cpqewe'r %cfi(ﬂdgﬁd Ra qg%"ék'a‘f koup

|ona
heterg iy ut @yl hoRBgIy s Sl adting BE e ure bt selected
from hoyBrayt eAn heiBe OhpyHubs it e niseinpmr @l gaido; lmvv@a 3} and halogeno
lowemglkakol yl , pyridyl, pyridazinyl, pyrimdinyl,
carbol@}’él@lda&}éhmo@rll azg) }dycldaﬂkﬂébﬂb/dmoﬂet ﬁﬁﬂ@hb’ﬁamd‘)ﬂr ¥nd the like,
optlohml?né/dbstit%@é(@@ tHl on@xrﬁzﬁldﬂe @%%u@ﬁ% X%elected from the group

consipfs Orfoansa‘f%éitusflea%% Pszbroot&%‘gega@wqa%“ddh%k?gﬁ p lower alkyli
heterpﬁyqy ﬁ.y amex{;rWna boroawypr more substituents

selectezefrodi the grdvipagpisisting afelaldxstnyhgnpgrm adazigb, lower alkyl and
halogeyibrlowenylkyli m dazol i di nyl, inidazolinyl,

carboRYEIFT O &k QMJylca%bra%?(gll' eyl cchleH{y'l qy‘&ver Qll&ﬁ&%a‘?ﬁléyl aryl lower
alkyli: M%ll?r%)!l 36 tlo%ﬁly’]%{lh&%utteﬁl %n% 6P¥nore substituents selected

from the gﬁ‘?ﬂ*ﬁ??ﬂf%?ﬂ%IOfPest‘ﬂbé%H?%%/%ﬁ%p ‘E"e‘f"’rlgﬂ'y]ﬂ?”(?ﬁ)?péﬂﬁnqualogeno
lowethglkydt hi azol yl , tetrahydrothiazolyl, -

hetemeydlghyldmtrsail]tylazﬂia_,ahoyld|o|pymnfad>]>yazswbyt1tuted with one or more
substhBXAY We0AZEP IRV, tHeeEf 66@ﬁbﬁﬁ§mmylsub§ﬂ%ent group o, azido,

' 1owe,{1§1tkfg?@¥1qf}?£}4éég@fdvp&l 2149022] dicyclic fused

c_groups as i oi ndo

carbql AT ol B FYIow] 1&9&8?%%9& : éarslﬁaxsffarhéwl and the like,

opt1oag|]rlﬁo$1}hst1tu§ uqvﬁ |9pe A FHBE § Stlt’plﬁph%ﬁgiqqﬁw from the group
qui nazol i nyl, napht hrydi nyl, qui noxalinyl, purinyl,
pteridinyl, benzopyranyl benZ|n1dazonI
benzotriazolyl, benzisoxazolyl, benzoxazolyl,
benzoxadi azol yl , benzi sot hi agpl yl, benzot hi azol yI,
benzot hi adi azol yl, benzofuryl, isobenzofuryl,
benzothienyl benzotrlazolyl thienopyridyl,



The "nitrogen-containing aromati c heterocyclic group”

IS a group containing at |east one nitrogen anong the

"heterocyclic group”, and exanples include 5- or

6- menbered heteroaryls such as pyrrolyl, imdazolyl,
consigiym@adhslubstiynémtygroupya,i aladionydwepylkiyiadidriydlogeno lower alkyl;
hetechP}ZleYéarbbﬁyla%glt%hall'yr 'sﬁB‘sﬁﬂxtedt &t RZM e/ lor more substituents
selectga%xaz lgrogx%%ﬁs%afngzgflaylsu 8|1¥ué t:%o]tuglogéaozdo lower alkyl and

n
hak@?&ﬂ s etk i groups such as |ndonI i soi ndol yl ,
lowerjallysleglegdioxyi entagnalihynbstifited with, halgeémidol i nyl |
oxo, ghdnakido, | SOptibnallyl substitidednybrbqethal gaupy! and “optionally

substﬂﬂ't@@h@'téﬂ%&f&chd”@ﬁﬂﬂ"yrﬁg* el s u BB RQE AN 1B bne RYIhBYd substituents

select@ﬁ%&g benzopyranyl, benzim dazolyl,
[0029PENZ0 rlazonI ben2|soxazolyl, benzoxazol yl ,

enzoxadlazol.l benzisothiazoI%I, benzot hi azol yl,
Arnothari smbodompnt, Fangzdt rnayoby| ,Subﬁilﬂetzdpwit%ypl,le or more
substigyeagobdpyteddirnm, thd Bilomopgrdubskituengazot hi azol yl , pyra
[ChergicADPymh @&d7Iny! , qui nazolinyl, quinolyl, isoquinolyl
napht hyri di nyl, di hydrobenzofuryl, tetrahydroquinolyl,
t et rahydr oi soqui nol yl, and di hydr obenzoxazi ne;
tricyclic fused heterocyclic groups such as
carbazol yl, acrydinyl, xanthenyl, and i m dazoqui nolyl;
pyrrolidinyl, pyrrolinyl, imdazolidinyl,

i m dazol i nyl, pyrazolidinyl, pyrazolinyl, piperidyl,

pi perazi nyl, norpholinyl, norpholino, thionorpholinyl,
t hi onor phol i no, di hydropyridyl, dihydrobenzi m dazol yl,
t et rahydropyridyl, tetrahydrothiazolyl, and

t et rahydr oi sot hi azol yl . A bond of the
"heterocyclic group" and the "nitrogen-aromatic

het erocyclic group"” may be situated on any ring.

The "nitrogen-containing aromati ¢ het er ononocyclic
group” refers to nonocyclic group anong the

"ni trogen-contai ning aromati ¢ heterocyclic group”
Exanpl es include 5- to 6-nmenbered heteroaryls such as
pyrrolyl, imdazolyl, pyrazolyl, pyridyl, pyridazinyl,
pyri mdinyl, pyrazinyl, triazolyl, triazinyl,
tetrazolyl, isoxazolyl, oxazolyl, oxadiazolyl,

i sot hiazolyl, thiazolyl, and thiadiazolyl. A bond
of the "nitrogen-containing aromati c heterononocyclic
group” may be situated on any carbon atom The
"heteroaryl™ includes an aromatic cyclic group anong
the "heterocyclic group”. A heteroaryl part of the
"heteroaryl |ower alkyl" and the "heteroaryl | ower

al koxy" is the sanme. [0024] Exanpl es of the
substituent of the "optionally substituted carbocyclic
group" and "optionally substituted heterocyclic group”
inriing A ring B and Rx include: a substituent group
a, preferably, halogen, hydroxy, acyl, acyl oxy,

car boxy, |ower al koxycarbonyl, carbanmoyl, am no,
cyano, |ower al kylam no and/or |ower alkylthio etc.,,

| oner al kyl optionally substituted with one or nore
substituents selected fromthe group consisting of a
substituent group a, hydroxyimno and | ower

al koxyi m no, herein, the substituent is preferably

hal ogen, hydroxy, |ower al koxy and/or | ower

al koxycar bonyl etc.; amno | ower al kyl substituted
with one or nore groups selected froma substituent
group a; herein, the substituent is preferably acyl,

| ower al kyl and/or |ower al koxy etc.; hydroxyimno

| ower al kyl; |ower al koxyimno | ower alkyl; |ower

al kenyl optionally substituted wth one or nore
substituents selected froma substituent group a,
herein, the substituent is piteferably | ower

al koxycar bonyl , hal ogen, and/or hal ogeno | ower
alkoxycarbonyl etc.; Iomer al kynyl optlonally

I TR N 1 a1 o - Y . N T |



| ower al kynylthio optionally substituted wth one or
nore substituents selected froma substituent group a;
| ower al kyl ami no substituted with one or nore
substituents selected froma substituent group a;

| oner alk am no_substi t ut eelwai t hoRe orRsrmre AR
bstlguent sel gcted fram a sdest Q oupyra,; ’kz

aver Bk kyrK ami noPsubst Jhut edAki t @l WoTeye
élszltu dnts sel ecred fkom & substltuent grodp a;

am noox%j opt| onal |y substit@’ed with one or nore

substi flients sel ected fPom a substituent ‘g‘}oup a and

| oner al kyl ydepg; acyl subsgiduted with one.ok nmore

ubstltuents S¢€l'ect ed frlgm a*;ubstltxfntpé ro ph |
owerNaI kaesul ponyl—opt Agnal abst WlAk or ap2
mne su stingent s teMVfro % bski t udnt g.\ar,/Ak
_ | ower kylaglflny optional |y tituted with one & .
more subgdjtuents sel eqihyed from a substiyt uent groupy;
Iomer al kyl sul fanoyl optionally substituted with one
nor e ub§&¢tuents S ecLed from a . substituent greup
a; 002 ¢car bocycl i groqp, e.g. chIoaIkyI aryll
WtheN _Awm) o.Lﬁ&sumﬁlt et ikl h o -{W\myw
bsi.Aik ue s sel e@ frobh t he g conS|g ofa
~<SubstitueM' group azi de3 | dwer kyl -and alogeno
| owegviial kyl ; het erocycl {0 group op(ﬂonally substxit ut ed
wWith one or nore substituents selected fromthe groyp
consi stipg of a substltu t grwup.a., azﬁé&{ L.ower 3 nnnn

IkyI and hal ogenq_| gwer kyLﬂ\pM”boc cPy| Toher
y yl™ S/ovverRaI ki, | 1 d¥er aIFkyI

hé‘ | i KR onal {Q;psubstltq:qlsed W|th ®fe or noreW'
subst(lf)uents sel ec&gg fromthe grgup consigfing of g
subst 1t uent group a, azido, |ower "al kyl and hal ogeno

| ower al kyl ; heterocyclyl | ower al kyl optionally

ub§$|tUW¢d ormﬁorevéubsmxtuents sel ect ed
the lnBI substituent group a,
¥a hdq ,Q? .Léver al kyl ;

cambocyclylggy, e g. ¢qeclo oxy, aryl oxy and t he

l'i ke, optléﬁally substltuted WiR%h. one or nore

substi tu@nts sel ected fronxtide group consisting of a

substituent group a, azido, |ower alkyl and hal ogeno

| ower al kyl ; heteroc | oxy optionally substituted

with one oﬂNnDre substijtuents select-o f m t he group

consi )j\trbﬁ’ltuent group , | ower

al kyl \g halogeno sower al kyl ; carooc cIyI | ower

al koxy, e.g. cycloal kyl | ower alkoxy, aryI | ower

al koxy and thexlxi ke, optionally substiffed with one

or nore substituents selected fromthe group

consisting of a substituent group a, azido, |ower

al kyl and hal ogeno | ower al kyl; [0027] heterocyclyl

[0030lower al koxy optionally substituted with one or nore
whersub k! UgnAtahdsakearedakchomdepengdentlp Lbosd Séptignally aubstituted

lowe Hﬁ&llbﬁieﬂe%m&(éw\psébsﬁ@&t‘ég 1d\a\ﬂéﬁ’eilk@h§bélne3&do%‘ﬁbﬂgﬁﬁ%ubstltuted
lower 1%3%% i;; carboriclyl Igmer alkoxycarbony

c r.a xycar bon ary owe
AR 5 LR YRt e T P EE  AUBYIP B RS | thegiputed lower
alkeryilehe onepbionaby subsbisuted bater sbiyagient.from t he group
W1 aft®@®t até ageloindepeudshtlyu@ntr §r oup a, azi do, | ower

each 37Ky 1rﬁﬂa§eﬁééﬁ’t§§@ $ eyevral kyl ; heterocyclyl Iower :
Rs aah h@%%gg;n%ﬂy nd gpa z&yy}ﬁ&ﬁ %agrvméi ong rw%r alkyl,
lowe ik IgEAT AUy gECaT ?%‘?%@T* Jower alkeyl,

| ower al kyl ; carbocyclylthlo e.g. cycloalkylthlo,
arylthio and the like, optionally substituted with one
or nore substituents selected fromthe group
consisting of a substituent §Foup a, azido, |ower

al kyl and hal ogeno | ower al kyl; heterocyclylthio
optlonally substltuted mnth one or nore substltuents

T | - o s R 1 . " o,



| ower al kyl sul fanoyl optionally substituted with one
or nore substituents selected fromthe group
consi sting of a substituent group a; [0028]
car bocycl yl sul fanoyl , e.g. cycl oal kyl sul fanoyl ,
lowerarayllksnjr]f atgdtoxndlowes |dlkenylopldvwoaal hl}ko&yb&bﬂvéut elkenyl, lower

alkox%moe@e 19&emnee§ﬂb%taksé@mya @%Jeecm@nw qwe@eams‘,ﬁyp hydroxy

tu 0
lower® l%? %aﬁmi foé&‘ve\é'r gg{yngrp Hﬁv%e?g%)fgfyfbsoumi lower alkynyl
caﬂm& La ngfﬁF%ﬁ with one or nore substltuents

R71s beﬂqueedozfmﬁrtaléybr oup consisting of a substituent

ring Brieum aptiazalip substituted kadboandidhgtageop ahoiomlllgybubstituted

heterg@f@g;c%% tsul fonyl, e.g. cycloal kyl sul fonyl, _
pis 1 f ony andthellke, optionally substituted with

bstituents ,Lecte fromthe
Whencaﬁémlﬁ?fg&a? e SRR R 5y B0 2 1oBB oot K Sue present, they
may bg rg¢h ippadegtlydiffswent-al kyl ; het erocycl yl sul f onyl
Apt oxyrzahl q»tosutxsl(xmhtrmy plakch adids or trmne pssilbRin touthe Substituent
R7. selected fromthe group consisting of a substituent
[op319roup a, azido, |ower alkyl and haI ogeno | ower al kyl;

S C'a%s&:?%ﬁﬁ ki of (i 55 RSBl 5% bt 1 ut ea

[Chemigal farpau re substituents selected fromthe group .

cwi‘5| i ng of a sukwtltuent roup a, azWio, | owner
d pa geno/ll\we én hezt eropklw r banoy|
pt |%nal I S—t—A[E Ut 88w t méke slibstituents
el gt ed f Ram the gro‘{p cONSTSt i ng of a spbstituent

gggﬁ azi do, mfr al kyl and hglygeno | ower alkyl;
ocycIyI Iomer al kyl car banoyl , e.g. cycl oal kyl

; | ower aI kyI car ba , aryl I%r al kylgar bgnoyl
t| bst% ' or rmr/e\ Q%tltuents
ted ke graup go ‘b i,ng oR®a Nubsti tuent
' gromgp a, 3 do | ower ™8 yIOand hal ogeno'éower al kyl ;
(beterocyclyl( ower al ky ma;rbam)yl Optlﬁ gl
substi t ut ed ith one or re substituehts sel ected
fromthe group consisting of a substituent group a,
azi do, | ower alkyl and hal ogeno | ower al kyl;
wher6a BRCKUIMI I BAE DRstYute 8. lgweﬁléﬂilkﬂéhléOﬁf{ﬁéﬁ@ﬂ’f‘)éhbstltuted lower

alker%lé%é”&‘%%&ﬁ)%@ﬂ e?\?ﬁ%ﬁéﬁ%ea'lgﬁer %Z#&&ngh,eyaﬁgt&he; lé&ﬁl%ols are as

defi one Oor no stituents ect fromt
ehn gﬁ%’ Ting of a substituent group a, azido, |ower
“As thfl §9bstéﬂ{a;nﬁé} o%e’h‘ﬁgl erorapwp groups selected from the substituent

groumhet areqoedénabbecycar bonyl optionally substituted with
[0032dne or nore substituents selected fromthe group

ERRAHS bﬂgerctfhaﬂ ﬁHESA . Itlﬂgrﬁ aflfi U e&anfiAb 8 thOWEbstituent of the
opt1onr{ﬁ¥y ﬁqur 1tu%eg%far$ é:YVer rPHp’y tpsggﬁEOBQQy%éxﬁaﬁg%e heterocyclic
group Q}PFOI‘?HFIIO agﬁb%utl? %ybw Fl}_,’kydr Ow %p(%onally substituted
aryl 'loyer om]zkIOP(y ,stibet |<tnﬂ<ew1bet~°exb@wgted: hatergrryhalpwee alkyl”, the
“opticndi$y i subiseituted hhetreomryl myveers ulkbxt'Ueties “sptieabBg substituted
- cyclohni@M t fipm o JiG0edly substle@:egt PRénAMD bl gt ‘oﬂ’tid}gﬂﬁ gﬁystltuted
nltro?gn %HFE&I rgg %gomatt EFerB{:nypc g Stﬂctlllfgﬁptl?w%leq ]‘;]optlonally
subst(lﬁ.)tﬁég‘s/} ’h’ orie orEn grqurﬁ: ict§ rpm ’t’eksy Stlmlt 9sP a, and
one qr| more gups gtu%%ﬁplected( ftop) (the)gmup consisting of the substituent

group a.
Preferable examples of R4 include halogen, lower alkyl, halogeno lower alkyl,

lower alkoxy, and halogeno lower alkoxy.
[0033]
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Rsww 2A 1 CNAK2NAkK R5R5 [ 00301 wherein Aki, Ak2
and Ak3 are each independently a bond, optionally
substituted | ower alkylene, optionally substituted

| ower al kenyl ene or optionally substituted | ower

aldwyéry hBiigenédkihcl@d€ph i seidighy orUbsinchyd @ldvalewecarbon chain of a
carbo® kﬁ(ﬂnggfof Rk mq}ﬂeYe%%Pfﬁ'éalfB?E e &4 5%' g{%%’referably a

p I on wer
carbod pehadni 1 b or 18 baltn Y 8 mebulire 1 geSemtone
trlmeshb}enﬂRsetersleéha eRe: apé I@%@W ma@éé ]c?é‘ﬁt l'y hydrogen,
Adwneer allkylene pedt @f the Sleye mblgpllené bory” Bl thexsamhewerthe “ lower
alkylah&yl , |ower al koxycarbonyl |ower alkyl, carbocyclyl

hﬂ\éﬂiov@éﬂ(ﬂken {awer. n@idﬂ%@ﬂ strQYéjd't yli{]:ﬁ‘é’gé?ﬂh&zﬁg}{f carbon chain
of 2 gﬁﬁﬁwnun@é%/ bggg%tyl oRbterpBlng SR AR gF 2 1o 6, more

pre eﬁ? 023(931] REFUBRPR to |4®\],'%@fv11ag R ble;henrd gt Ryr%qtmnal position.

Exanideer anﬂgﬂycaMDmWneL owerop¢hyiank, chntsooyeie| |owedienylene,

methglgeypyhyleheapyhtenlflens ahy dredgagldate. | onwer al kyl; ring B
The b WweH AR héﬁlegqaéfd&e'dtaegtrﬁﬁmo&y@an%hga %'Pal@ht @8rbon chain

of a (%ﬁ%&ﬁ%&lgef%g%tf 'fbegl{;\?gelj’e?&yal%ll?f aI 9{1%“8 @@'ber of%r to 6, more

prefe'SF 28 F?a’%’f nngg)earoé Zp ‘béeh?"mt%% r n% BR @ééﬁl opt1on§l position
and, fngdpengehicngllyi havinena, dmnblax?geda ateamnies xnthudengthynylene,
propyuydere diutyinglate, tpeangnyplesk tarehhéxynyiensubst i t uent

{Exlamyles 'of (thé' Subs¥kkint bt the “optionally substituted lower alkylene”,
the “optionally substituted lower alkenylene”, and the “optionally substituted
lower alkynylene” include the substituent group o, preferably halogen, and
hydroxy.

In the formula (I), the “R32 and R3¢ may be taken together to form a ring”
includes the following formula (I”): '
[Chemical formula 9]

S

NRZaRZb
cll \Ir

N

o (1)

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. Examples include salts with alkali metals such as lithium,
sodium or potassium; alkaline earth metals such as magnesium or calcium;
ammonium; organic bases; and amino acids; or salts with inorganic acids such as
hydrochloric acid, sulfuric, nitric acid, hydrobromic acid, phosphoric acid or
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Q I orRE N 'O R5 (xiv) (Vv') wherein Ak is
optionally substituted | ower al kylene, optionally
substituted | ower al kenyl ene or optionally substituted
| ower al kynyl ene, and ot her synbols are as defined

hydrofi‘g&i\éeac1é)‘s?ﬁﬁ%rgﬂpftt 5$1H Ny a?acéﬂg’acﬂpetr%um aBetic acid, citric

e substituent grou
acid, fedieccitly t@r%‘f’dﬁﬁﬁ’j Oxa lclaﬁ Bl IS erey FORaRE Aty mandelic acid
glutapicngem, applitg acideabspa’icorcithe Phthali¢ i 2qidntbeszeppgulfonic acid,
p-toluenpsitfoald scidybsthanesd fosichautd ok iethgnosplfonidecid. Particularly,
hydrocBRri®nadily phiaghotidt ﬁdl&etﬁt@@‘ﬂ:ﬂabﬁi HrowethahBeulfonic acid is

prefer k] Oﬁﬂ'e%é/séug%%tﬂét feﬁmaera)q)y L PYETa r?lnEé@hodst he

[0035 ]op tionally substituted aryl” I'ower al koxy

optionally substituted heteroaryl | ower aIEé ", the .
Iy geddhen | $heseriBPURd EePFRseateh by the fasmult Bxi not; hmited to a
specifiopisboreal byt sinedtdesutadld p@ysihial igginers,t hech gt ikeberehyl isomers,
1m1nes&1b§ﬁ1hﬁélt1§cdn@fb$I’ddhsteraﬁlﬁohﬂﬁs optic@nadonyers Udsd irbtd86h isomers;
and ﬁc%fn%@n ‘ngtéya%ﬂg aheNBhEo LY elreg‘;é/gntgd %}pl’ﬂﬁe formula (I) in

wh1ch ﬁ@;l is ﬁ%érogen 1{101‘\%@%%?1% 3113 1}{% %Sft |tuted with one or

omth GuSnt group a, and
[ChmﬁﬁﬁléP“HB*b Qubstituents sel ected fromthe group
R3a COQ§|st| éy the substitugent group a. Preferabl e

c R4 i ncl J¥& ° NR¥wer al kyl, hal ogeno
ower IkyI Iomer al ko E hal ogeno | ower al koxy.
‘0033 "Lower alk

hncludes a straight or
™ of a carbon nunber of 1
S er of 1 to 6, nore
R'1 to 3. Exanpl es i ncl ude
gt hyl ene, di met hyl & ri met hyl ene, tetranethyl ene,
and nmet hyl tri met hyl et - Al ower alkylene part of
the "l ower al kyl enedi oxy" is the sane as the "l ower
al kyl] ene". - The. "Il ower .al yl "in des
ComiSudisqHiprsromedntnddedy TuAr Ly o s f1Varagl i by, similar
tautomariser of 2 to 10, preferably a carbon nunber of 2 to
Bhermeeepr efrepaunid repraehtat by the foroiula @b (H), HADi arg(I¥) can be
prodlﬁj&ldmf@r b pBd, sR00: bk @6 atheP@stiddodescEXRAPInEBatdit! Liderature 15
or Noi- ?é 1tgf‘%§ﬁyﬂ %?gyr}]' %ﬁ;ﬁ#ﬁggam%@toﬁd' egﬁleene
X tgaggq %/I%yn%fegg BIBHCI ﬁsup r vk 1§§t1m&e es a rehacélon e.g.
hydrfefpr%rﬁ@p&%r%woc:ﬁ%%ﬂof@aa Yl G bR Do Pe ey Eh S stituent
is proteceed beftdreatvleyhed dastrobedunbRrotedtive Gaosps fiprarganic Synthesis,
and ThaideraV \Grenar(boln Witbe & Sbnd inoadkardtay and thetpropdotive group
may QQQQH@Ve@'&tQ\OHé&FﬁL]e%@ﬁ é' on and, further, optionally
a\”({](ﬁt on, OH he (f Lt%%g tt Xrﬁﬂ 3 I%ented may be
hyle W

appr%@%qggﬁapg@ t%{% Oyt fz ,y used in a next

=
@
©
=
D
—h
D
-
QO
=2
<
o))
(@]
Q
[

ef erably a carbon

cRe
adh f%@ﬁ@eﬁ gy 3y
step.substituted | ower al kyl ene", the "optionally
substituted | ower alkenylene", and the "optionally

[003§ubstituted | oner al kynyl ene” include the substituent

a. PIHAHRR ofRLESLAR % NRla8E bR XELAXXD | the
P i byt
%H@u%gp rFWﬁﬁSﬁ qu Gfgw\[% B C&%}ﬁﬁ?éfl‘%&&%tahde for example

according rfiocal megraduph sgpt DB JOmPoREk & o 8 prneonsd b shown
belowapti onal | y substituted carbocyclic group or an
f\1)Sphtm&ﬁbbyC§Mb§hhauied heterocycllc group, and ot her

synbols are defined as in formula (1), and exanpl es of

a preferable enbodi mrent of ring Cinclude benzene,

pyridi ne, pyrimdine, cyclohexene, tetrahydropyridine,

and di hydropyran. [0034]
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In the present specification, the "solvate" includes,
for exanple, a solvate with an organic solvent, and a
hydrate. When a hydrate is formed, an arbitrary nunber
of water nol ecul es may be coordi nat ed. The
[Chmﬁgﬂ@?&ﬂg uI£pfesent ed by the formula (1) includes a

rnaceutlcally acceptabl e salt. Exanples include
salts with alkali netals suc@® as lithium sodium or
pot agsi um al kaline earth metlal s such as magnesi um or
cal cilum anmoni um organi ¢ bdses] and anino acids; or
saLp@ ﬁkﬁh I norgani ¢ acj suc s hydrochloric aC|d

furi

|

nitric acid, AV dr o} omi cid, phosphori
a or hydeoitesli c_aci a orggizcsa&,lnq%téuc )\)\
@acet R¢ acid __trif)y @ cep c add hatt Fq

acid, tartaric acid de|a‘aC|d mal ei ¢ aci d,

asid, mandel i c acid, glutagic acid, malic acid,

benzoi c acid, phthalic acid, benzenesul f oni ¢ acid

p-t ol uenesul foni c acid, nethanesul fonic acid or ethane

sul fonic acid. Particularly, hydrochloric acid,

phosphoric aciff tartaric acid or methand¥id fonic acid

(ﬁﬁ referable These salt§0 Qg forned lky ordi nary
AO SJ OHh _ad n, on;o ad~o
represénngg/by?the formul a (I) |s no |rﬁt§® to a .

specific isoner, but includes all possible isomers,
such as keto-endt i soners, imne-enam ne isbners,
di astereoi soners, optical isoners and rotation
i somers; and racemate. For exanple, the conpound
represented by the fornmula (1) in which Ra is |
hydr ogen incl udes the fol | owi ng t autféffptsp [Ch%F
formula 10] Conpounds represented‘ﬁy—rﬁa‘ror as~.
(1), (111) and (1V) include the simlar tautopers:s >R!
The present conpound represented by the fornulg ),
(rr), (rrr) or (1Vv) can be produced, for exanpl¥€, v
according to the nethod described in Patent Literature
15 or Non-Patent Literature 1, or by the follow ng

wher@®d h@flz A is ar Bpti@allgl bobdtigitad | casbe@slicvBasura or an optionally

subsgyg§;1ﬁggggc %gohgpedes a reaction, e.g. hydroxy,

1 0 b :
S TR Bt ot
OPtIO@é%]é’rF%}é“dlq“ﬁe‘grl?)‘f’%E 6‘8p%‘§) 5@5}1 E‘g‘fﬁfeih% geyclic group
or aranpltﬂheﬂyj@uhswwédrﬁ;te(mhc\ﬂfpéy & Sons) in advance,
R22 jah§ dbbige ) ropt aal lyes Wrsoitp t e o vioer al&nybme@patonalld'esalhsalbhmd acyl;
Rae 1§E:§<9d91nde endéﬁ‘tlﬁ%dtrbgéh Hdlogd¥e 1Bidrofy, eptiorllyosdatitated lower

alkygﬁ)a)%ogﬁagly SL%bSnR g&@?&v@& ? (%ﬂ%rpagu Qﬁ%ﬂ’tlﬁgar&ﬂj'optlonally

subsfituteds dayer uéPP%tﬁ lb doptlonalTy substituted
heterasyybaldm edomt}oméw (ﬁrWFlautﬂ aralkﬁﬁ’é" coPjéemally substituted
hetef@ryiskokgd opyionhdlyf eubstitutdd) lowerbellgrltkivcedarbogy, optionally
subs€%abdd elowAGC A18bREdrBoAy el nallys wilbleisizdd1gamino, optionally
subs QW?%Jengar\{) ?‘[ﬁ CQHDQH&@nQH SQ%WQnP@éeQW cﬁbgéﬁchc group or an

em cal fornula
(_’ptl ye?’ﬁb"%ﬁ'ﬁﬁe efa?ﬁy%lb? ?%Qn 1y substituted

carbocyclic group or an optionally substituted
[003fkt erocyclic group; R is optionally substituted | ower
Firs@bktepl ., optionally substituted | ower alkenyl,

Optd ul{&e/dd%upé 'ﬂeuﬁﬁéjstlepé/é%ﬁle%giyéwhlog)té'ﬁ‘legpb%'oeﬂﬁiﬂl! a titanium
reaggﬁgﬁu hlﬁ)égt)té?aor}llu %rlgs oxxgﬁ to. Qltx%l%gg ¥uch is obtained by

reactipei ShABSCLER et ier (1A %%é}u ts] RyPPIGRaEpID |Wsence of a base
suchsab dithiwnediispybpyRewidesineachlvend epyshdentolypeng ddisgderomethane,
hal ogen, hydroxy, optionally substituted | ower alkyl,
optionally substituted | ower al kenyl, optionally
substituted acyl, optionally substituted | ower al koxy,
optionally substituted aral kgh, optionally substituted
het er oaryl al kyl, optionally substituted aral kyl oxy,
optlonally substltuted heteroarylalkoxy, optional l'y

.




A conpound q can be di astereosel ectively obtained by
adding a titaniumreagent such as chlorotitanium
triisopropoxide to enolate, which is obtained by
reacting an objective ester such as t-butyl propionate
and tétBaﬁftﬁoﬁtﬁﬁﬁﬁQﬁ'ea afixad kebensWwilthem,|dddihg™® compound p which can

be pre?ar g ? 1%(8‘991‘? nﬁ&h dtsgh}rlgx%tacﬁﬁ I'Eh@fh EPLS{?@;&OX%%C preferably
-80°C 3 00 En{org Lt S%ﬁh%r&r Re reﬂ'ﬁfp@ﬂ B BARE can be

prepared by the known nethod, and reacting them at
Second8®€pt o 30C, preferably -80C to O0C, for 0.1 to 24

Aeumpounaef eaaley obtalink@ bh2 réditiisg theconboaindPq at 0°CAto 80°C,
prefexca%li'}) b'tflgo gge@nfolp% 5’% @B%@rgyplre?@ﬁﬂlgq ttorﬁl qulﬁnﬁleopresence

of anpiacit St HYGOSHRRY adin,| Budpipronble Buml, uftific, oid and
trifluggopgetie @pidain ﬁys(? YaHi wq%a%ér%anﬁya?%aaﬁ% ang ﬁwhloromethane
or a nsiztkfl wolvendoifdhamd trifl uoroacetic acid in a sol vent

such as di oxane, nethanol, and dichl oronethane, or a
Third'8t¥gd sol vent of them Thi rd step A conpound s

% rog%%u%sgsglcgreld%bébg‘a&el Qqﬁ,a flg%x}'“ﬂizm nl%dlu%en%tqusg tl,'] ﬁlgh as borane,
sodlu{no 3{7 ﬁﬁ 1w%wmﬁ%g@ﬁl 1 ftog e:c?yalpgﬁe r an reactlng at
-80° Cpﬁoeﬁ%rcamlsﬁfe@@d}’t 80990 3B, dos -5 tegihdhaugs, preferably 1 to 12
hourspirefaeselvbyt lsuch 42 dioxdse,i tetaalspdnofatarsuahd asldkimexarea mixed
solveh€bf @fayer of uran, and tol uene, or a m xed sol vent of

them [0038] Fourth step A compound u can be
[00382btained by addi ng an oxi di zi ng agent such as

i odoxybenzoic acid to the conpound s and reacting at

Fourthtep 80C, preferably 10C to 40C, for 0.5 to 48 hours,

pAredmpainhd 4 tan 1 hddemedn by saddventas uehidesngli mrﬁylsuch as
2-iodSiyibearbideaciand ﬁieCBbﬂb@{mHhaaﬁd reactinlgNat 0 C GoSEEIT, Yi@ferably

10°C ft(g)ulr()t’@ $5:8:5 ?4@%&5@ rqgﬂyqetbogiﬁqﬁﬁxrgfmtg%olveﬁlt such as

-dmeﬁ%er?‘%s#”a@iw e, fue Gloups i n Grganic

FhiRd Step amﬁefaasf‘rllast\ﬂpea@éﬁe(am Hideby dg g of thecompound

8 anddekw epegoaddat can dpppupedtadeby itie, nnethcniecdessabg/d in' Protective
Groupd fibhOsk&Ric SyntRediomTheddova CWN Caeenb{Rihre Whyy a&ldBogs), and
deprdtSQbhR AHPRE ]%leoﬂ}ﬁsy eN9nR, P RERGLAME group, e.g. benzoyl

I sot hi ocyana is conmercially avail able or

prepared by the knomn net hod to the conpound u,
Fifthstepst i ng at -30C to 50C, preferably -10C to 25C, for

A.commpund heansbe pbtaiaeddivyaddingtisothineyamaterhaying a protective
groups @l.g.einze yicisodlsiody oxatee wHieh i bydnofrai=Aly, atvalaidaeragrdpared by
the kﬁS@h%@thcﬁf t At e &?ﬂpSQhHQﬁtreQEtthQ{ﬂ 30nd t5 WOSEdPLdTLably -10°C

to 25 P% f%’]gg"hfo Q{')JHH’ I0%1 %B%oq{rscl ébccg{ltvgzq'gg ch as dioxane,
1.C acl % reacti i on d

tetragyilroévm ebletn& e%f@ PRRIORE. cOf oB PRGSOy fsf afftgme an
subsenute@tlyz ing. com@agTated putfpinasid oF cosspBUAEh Ummc acid,
follow dehbyriacekcfionmsl G C1@] 106We peeferablyr @16F &5 601G far 0. 5 to 24 hours,
prefePii9Ilectd Y2 nafeyp of amine; R3a is each independently

hydr ogen, hal ogen, hydroxy, optionally substituted
_[0034 ower al kyl, optionally substituted | ower al kenyl,

3 tionally substituted acyl, optionally substltuted
A-2) $bmﬁwma1% npeyifd 8Ral |y substituted aral kyl
[Chemmnaldnahhyi$ﬂbst|tuted het er oaryl al kyl , optlonally

substituted aral kyl oxy, optionally substi t ut ed

het er oaryl al koxy, optionally substituted | ower

al kyl thi o, carboxy, optionally substituted | ower

al koxycar bonyl, optionally substituted ani no,

optionally substituted carbanoyl, an optionally

substituted carbocyclic group or an optionally

substituted heterocyclic group; and other synbols are

as defined above. [0040] First step A conpound X

can be obtai ned by reacting & conpound w, which can be

prepared by protecting an am no group of the conmpound

s wth a protectlve group, at OC to 80C preferably

A NP~ 1 ~ o~ ~ r~ 1 oA a A~



A conmpound aa can be obtai ned by addi ng an oxi di zi ng
agent of an al cohol group such as oxalyl

chl ori de-di met hyl sul foxi de or 2-iodoxybenzoic acid to
the conpound y and reacting at 0C to 80C, preferably

» 40C, for 0.5 to 48 Reyges, preferably 1 to §nre oH

in a solvent such iZAghiE;Byl sul f oxi de. T;ﬂ:iﬂ//L\
. C akp&ed Rpade

@I so i ocy¥ins r%ectl\%—g-r—ea-p—e»e 10y |
|§%th|ocyanate mhlch

s comercially avail ab or IS
preg?red by the known nethod,, to the conpound aa,
reacting at -30C to 50C, preferably -10C to 25C, for
0.1 to 12 hours, preferably 0.1 to 3 hours in a
sol vent such as di oxane, tetrahydrofurjgm toéuenqmﬂgad
acetone, or a mMHed gol vent of them an ently,
addi ng concentrjated jsul furic acid or conce tra ed

THikd ke acC ‘ ol R¥ a FReddt@n at 0C bt C
—preferabl tR 60C, for -8-5—+te—12 ho ~pregRerably
1 to 6 hours. [0042] B. Production of ound
represented by tha fornmula (11) The conpeund
represented by the fornula (11) can be produced, for
exanpl e, according to a nethod of synthesizing a
conmpound f or a conpound o shown below. B-1) Synthesis
wheréin Rowpptssdnts b @retdctale dgroupudfaamdie; O [ 0043]

R3a 1%@&{&1 Qn&pérﬁléﬂlyoﬂ{}’d‘i‘ﬂééﬂyh%}@gcetd t &%x?a'bg%}ﬁﬁhliyc substituted
lowerda? 1grpagp %gﬁllthé’edsq A Ejéﬁ{g gﬁé’/&g&ig* scilbst1tuted acyl,

eac n 1
OPtmaﬁﬁVoﬁ‘é‘Pﬁt;‘/“% Vet aﬁ‘qxam&v éﬂﬂ?ﬁfy f&ﬁ‘aﬁ k1, optionally
substdfigetli t hetegoaryiplkykaa onpi@nRily aﬁéb@abﬁeﬁndwéh %1 y optionally
substhtiedqdetetoak plgékoxyh yartdoayally ps u kgt ithult gd Slob&trl tlitydthio, carboxy,
opt1thl’Y§r bk WiltutedPt low! |Alksxslrbbiyed o @Mﬁﬁl | k@mygtituted amino,

optloﬁ%\éo slt%u%ﬁ')%ta%&ﬁlgﬂ aaqy'ogtlgﬁghg s¥1t§ EMHHC?QhC group or

stitu

an oRJIANAAFY iﬁmg?t*\ﬁ%reo& ST BFOMy | al kyl - opti onal I y
and offigx symbostiarg as Befierg abelei onal |y substi t ut ed

het er oaryl al koxy, optionally substituted | ower
[004@ kyl thi o, carboxy, optionally substituted |ower
Fn$g%tgpxycarbonyl optionally substituted am no,

LePPypl R B, b, e boa”"gaét“"f‘% a°‘3t§*'n%”agﬁyw which can be

prepaRaskhy PERiCtRGL T BEYED EEOE? he compoyn éaw FRfgpLive eroup,
at 0°€4olB03E, hedformrlydi0’ @ th AREE. Eirkip a1 4Bdrypirexyreferabpy land 2 hours
unde®t htte Sysdbdit®nar ef aa dBWiered @tidution| Ofkddiioki rist sildph oxalyl
h1o£a&<am@ym shxmﬁ@d@sr@h&@d 0o PY dARACE h BYi AziG@HRHb AN alcohol

I
grou]t) I,s]ucE dsD- ?o(%ﬂ)gﬁ[)gﬁ 117 a?él@gnﬁlp &ags pﬁugﬁngﬁ(g ﬁfiormﬁethane
and. e§E BB T 0812 me sepb ot

y

2 4OC to 60C,
preferably -20C to 30C for 0.1 to 24 hours,
Secopdategsably 0.3 to 6 hours in the presence of a base
SUE M BSuURY '(ﬁ'nn@e obtaii @B} aldeg a Grignard reagent corresponding to

an o% ct?iggrs%mé yé@c’ﬂ Q m&'ﬂ‘;l agh tulﬁ'ylb"i1 ?@@Xrthg'daﬁlﬂd?md x and

reactipg Ay 0 p&F?eef V%L?”Ecr 23914%3%30‘5%”6&”1’” 1
to 24heprs 1n a wleeﬁbéa ag f@ e %Bﬁaumtwahu rofyran, or a mixed
solve@tiagfnheoh. r ddgemthe oeacsEmo e iyge ldocaanbobp potviedéy adding titanium
tetrasHbsti@éice such as cycl ohexyl nagnesi um broni de at -80C

to 50C, preferably -20C to 20C, to the conpound b and
[004£€acting for 0. 2 to 48 hours, preferably 1 to 24

urs in a solvent such as ether and tetrahydrofuran,

Thirdstep nj xed sol vent of them In the first step and

the second step, if a conpound c is directly obtained

froma conpound a by a reaction of the second step,

the first step may be omtted. [0045] Third step
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A conpound d can be obtained by reacting the conmpound

c dissolved in a solvent such as ether,

t et rahydrof uran, and di oxane, or a m xed sol vent of

themwith a Wttig regent corresponding to an

Abjoatidwsl gabmhabe eptainedhby s ddiep ameokidyziagdagegitaof an alcohol
groups 1N GsP&eAy B Whbrage- ﬁﬂn@tl‘f | sﬁ‘ﬁ'&ﬁlder(?zggr%dofyk%nzmc acid to the

compgugﬁ %Lht agﬁhé}hos ﬁé;ﬁl I' feraﬁar II”(l) C _to 40°C, for 0.5 to 48
hours; ﬂﬁgi bl {30 SR YE2GPA 8¢ V@aﬁ SHED aprfuFeshy berkigridRe

knovvn nmet hod, at -40C to 60C, preferably -20C to 30C,
Fourtlhostep. 1 to 24 hours, preferably 0.3 to 6 hours, in a

AQloWH: rﬁlué?th cas b@tdlﬁﬁmédebff %ﬂﬂ%@ﬁé&rtﬁfbcyﬁﬂgtedh%%%ea protective

o, %FL \ehs 9%11&1!%‘9 hicRUS (Ruih ERially avayIGRIPEMI d
group [0} S (8] c1a ava1 a OI‘ IS repare
e %"B%b E‘ [ ne? 3} e og prep

by thg S5 %, 00 a1 0 DY add g Ll OBt e e Bl L TERFG spreterably
"10°Ci o 297 ChofarsO 1 4p rehawrs mreferabdy folits 3 hoarsm wesrlvent such as
dioxagachetashydtafers, luthar amdtavatme, toet 4 ahixdd afoliveatt, ofatitbm and,
subsey@le@tly, OfddHngi X@%e&@fé‘tﬁﬂt s@flfutriherﬁcﬂjp&n doR@e @@L Offitric acid,

follovslefd B;‘f%ex%%%}én A aPRy P o FTAY OOé tﬁ%sé I"Jra(p%ft%rlZ hours,
prefe a}El alné g tetra-n- amoni um c

tey cfﬁ)h Fmoni um br om de, is placed therein, and

the reaction can be performed. Fifth step A

00424 onpound f can be obtai ned by addi ng R2aR2b- ami ne to
B. Prbliectionrpdumdpeusd @eprachisd battheGot@ul20 preferably
@QQcBQx;%Qxﬁd lfe%li'eéer;t@dz)%r ﬁfé”f&mlﬂ%e(flﬁr Qh?(oﬁr&?u e‘&s for example,

ot A SR L T o e
B- ) W&’Gi ;\'%‘H’("Hﬁgls of conpound o [Chemical fornula
[Chemmlal[f@mu]a rein Hal is hal ogen, and other synbols

ape as defined above.oFirst step A corrpgund h can

b' obt ai ned by addi ng| et hy&él - Rx and

\trhsbenzykiidepeacetonedip al | adicieal Third step
acet at eT—tetraki | phenyl phosph-l—ﬁe—p-& I um Fbr e
Pal(0) catal yst which g sMerepared in situ ng a ligand

such as tri-t-butyl phosphi ne, and
dlcyclohexylblphegylphosphine and, further, addlﬁg
Sis) i odide to oppound g, which is conner0|hlly
av4 | abl e or can ®& epanesd by t he known, "\gnd
easti ng FatrtR96 t 0 80C,) for

resence of a base-such as dii sopropyl e anine,
tricethylam ne, and trd nethylamne, in a vent such
as tol uene, dichloronethane, and tetrahydroffuran, or a
m xed solvent of them Second step A conpound |

[004 an be obt ai ned by dissolving the conpound h in

rr(ri1 sul f oxi d@ 0?}% addi ng iodide, followed by a
whergigndil 3 38 GOERELLODES! Prgedr sanbgendisCereun.soc, apopptionally
Subst@)ttr_IEEddle.Zﬂrqq:mﬂﬂ%grwreferably 1 to 12 hours. Third step
R?2 ardl ROnpoueskl) imizpehdentiy diydedgdy, dptanidlRgs dhtite@e desier alkyl or
optiohaB{ s4B6tit @ed0G1; preferably 50C to 100C, for 0.5 to -

R3a a%‘(‘l Hr iide pé’a%%erﬁg%y%rgdetn(%ﬁl (Pn%l%fn ,In lgi?%erhy§§§§38 optlonally

substy{hipdy 1w eRnd IF T | h.oamow&l.yox? tiited s JpWeht abkRtylas optionally
substirthdnaryl, eeptaeeally asubstitawedplawen adkoty. acpdpdaly sebstituted
aralkyheoptidrdedly shelstitused Letetdreyialkel, toptiochal B78uldt&utOdAralkyloxy,
opt1oﬁ9@ff8§ukﬁ@u’ﬁtéﬂ %@@roarylalﬁoﬁﬁn@pﬂi@ﬂal‘l( Cs%‘l‘)sﬁ%uﬂm 3bwef alkylthio,

carbo icﬂgilg' g%ﬂ%ﬁ@@& Ofvidy! | ? ggally substituted

e o o W8 ot éPaBPE}O’G ¥ s dhgEitufe) carbocyclic

0.2 to 24 hours, preferably 1 to 12 hours in the
presence of carboxylic acid such as acetic acid,
formc acid and trifluoroacetic acid. Fifth step A
compound | can be obtai ned B4 addi ng acetic acid and
thiourea to the conmpound k, followed by a reaction at
-20C to 100C preferably OC to 40C for O 2 to 24

s s s oA a A~



Sixth step 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
groupomzaflQ)pZﬂ)nlaﬂl_!}rsﬁlcll:)s@ft@f:&i Abterodydl grbdiours in a sol vent
Lis 1%% gzigﬁ% g éé’fh%“@é%n e s R g
and o 9era |a§8t‘1ﬁ %’@%‘?\%?B Kaving a protective group,

.g. benzoyl isothiocyanate, which is commercially
[0044&1va| | able or is prepared by the known nethod to the
First @@gpound m and reacting at -30C to 50C, preferably

ﬁlggmtp%u?)gc’b ngl QT Jb‘%aﬁﬁacpw S‘rea@ﬁ%%er aQJo}ﬁpQru@ldt Y l\ghmh is

such as di chl

commgpially, TP M%meengrep&re% "B dBesdimpem method, with
N,O- dlﬁeqﬁhyév eny aime hydrochlardsuny s ciine blorabtadi r@ijo 60°C,
prefeagldiyn®08&atoyBOTUR &m Qel, to Hompurghporfeckblyr0.8he 6i keyrs in the
prese@idd of £aiadkyduch asqunidiok, NristHiebing| fdlssprdidetiBlamine, and

4-dinfAd Hgnﬁlogpk‘ﬂrlh@altd g sﬁﬁ%gﬁnguay% @8luene, dichloromethane, and -
yclham ne to the conpound n

tetraéﬁ‘gmrf%ﬁ%?l%g ﬁlxﬁg: f(pgd)g preferably 20C to 50C, for

0.5 to 72 hours, preferably 0.5 to 12 hours in a
Secorgbbteent such as di chl or onet hane, tetrahydrofuran, and

Adonesrrund ©0dPbeBb2ained by adbimegcd Grogrkd reagenbeorksponding to
an o )!5‘@1@@%'11%@611&?;\6 AL fa@'éy@%H&yﬁﬁEEﬁé’smﬁrﬂB@H}n‘i@é At orgoEt &0 50°C,

i t
prefer ]B/ %f %()3’) ghé oﬁlpooruq'x|£8 A& 2HO4R CPE) to 48 hours,
prefegg%l\yglx q:l Cg?)ﬁlg% ]'arba solve% sg&ﬁ.p'a&ﬁge{: Bngatﬁt ?fgﬁrﬁgdor a mixed

solvepy ofdi¢emg a corresponding Gignard reagent such as Rx
frghefirstrstepamdithe sexdndedied ) g @mcpopolind darevtly obtdised from

a conSfUTITRY §ib3 d Yot el Scondrstbp, tHLARS e Mnamel@md
nmet hod at -80C to 30C, preferabe -40C to ?OC for 0.1

(004 0 24 hours, preferably 0.1 to 12 hours in a sol vent
uch as tol uene, dichloronethane, and tetrahydrofuran
Thirdptep nmi xed sol vent of them Second step

doopmopnung ¢ ganblee @btamnddbjo)reacjﬂopedmengorapwm ecdispelved in a
solve@t Gighpgs efherptdslhicofachn, hod alidepidt @ChiMkedesslvémnof them
with gywmo{ﬁf%eﬂ@rc)fr&%%)gﬁgmg[ &Oéﬂ'l)bjgcheﬁ%%%ghirﬁz% Q)fhlch 1s prepared by

add1% opg g%rsss %hqa ALy a%k?'lgrmn%ﬁa‘? ge butylllthlum to
Rea Rabpi%‘é%ﬂb & Br TSR sql cagbepes ne‘bmtwé%w% in commercially
avallabtdmrdcarobe @ynth@sz‘zd hg thed@maumthpd,oat alOchpcﬁj)n@ preferably

-20°Gako 30°C) foByM es24 hotirs opfedenblnio. § Charhoats, fiarameblaent such as
etherl 8t/ Dy Rirh FHRE 386 B ok ShixeHeRd 1 o AR Y.

Fourth step

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 R22R2b-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
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OR3 R3a RY O Second step HNThird step HN R3d adae
wherein RHis optionally substituted aryl; RY is
hal ogeno | ower al kyl; R3d is hydrogen, hal ogen,
hydroxy, optionally substituted |ower alkyl,
48 th xPQ%' x)/ensttélﬁ%tn' atéJE(ﬁgeﬁ@VtﬁEhﬁJrBﬁfé\éhanQp&ﬂd—’ﬁ&'rlab[?'drofuran, or a
st |tu , optionally substituted | ower al koxy,
mixe ﬁt 8“%? éﬁbstltuted aral kyl, optionally substituted
het er oaryl al kyl, optionally substituted ar al kyl oxy,
[0046bpt i onal | y substi t ut ed het er oaryl al koxy, optionally
B-2) Syhiskbisfedmgoard al kyl thi o, carboxy, optionally
[Cherﬁiégftfdxtn%ﬁdlzi]ov\’er al koxycar bonyl, optionally
substituted am no, optignally substltuted car banoyl ,
an optionally subst/L Rd car bocyclic aroup or an

oono aII substt d h tero cli R&nd [
rrb atxt‘é_as defined MO st TQM}&I’

Fi rst ep——-—A
conpound ad ca e_obtai ned by rea

. i ng @ conmpound ac
g which is commercially available or carl be prepared by
the known net hod, at 50C to 200C, preferably 80C to
150C, for 1 to 48 hour preferably 2 to 24 hours
noocunder the dehydran¢ dition in the pu nae: of a
fﬁégékntﬂwdhﬁéspon- ngto an obféerirwe Qéggﬁﬁgfsudﬁ“5§mp
2- am no- Z2- phenyl anol ® a catalytlc ampén
gul furic acid, and anl90|d such as pyr|d|n|Um
par a- t ol uenesul f oni ¢ aC|d in a solvent such as H
di oxane, tetrahydrofurag,uapd tol uene, or a_/xxﬂa 2a
| vent of them Sec®hd]ste® A conpounﬁ ae c&n be
btwH:ned by addi ng a V|NVII|th|un1reagent
g&r spSHIFhYR o ctive SISt Hfce o
(::>conﬁound ad and rleActing at -80C to 50C,K§Ebferably
-80C to OC, for 0.2 to"24 hours, preferably Ge5 to 12
hours in a solvent such as ether, and tetrahydrofuran,
or a mxed solvent of them. The vinyllithium
reagent- can be prepared by adding an al kyllithium
[0047leagent such as butyllithiumto objective

wherkat HaNiifWaléoden, [a@5@heThiymbolds epe as defihedaatpoand af
FirstC&Bp be obtalned by addi ng a borane reagent to the

npound ae ti a ab, x
SO Y B T ol S8 WL AP o
trisbppzsy 1@%FV€ﬁ‘”§hch as ’BQQﬁgllﬁnd tra ReHP AR
tetragistirindre nydp hesphine Hﬂ@ﬂluﬁ’ddﬁn@ sﬁdyhmgu@hp%@)ared in
situ,a soﬂmwnthyﬂroxddﬁuuhueoaecholutaan anwthqudphsﬂﬂune and
dicydIY-QI6D HR&N Ot Skphi RO A nB AL h B AddeRE toppdt ddide th2a compound g,
wh1c 1% %od%) %%Jalpl %agﬂable ofa‘cgﬁ)"mzo gB eﬂgdc% tﬁ@ W rh@éjthod and

el b il egoﬁ‘%agt (Tt reterabl

0.1 pr efrhapiry POCtRe Bveenserofar hase feh &lwef%ﬂﬁletwlamme
triethglah?inkound twitdethylhmindyidrogavenhsack @B\telmtenwéwhkgomethane
and {REIDfugihaiod migtdyblvaaebfthemand t et rahydrof uran,
or a m xed solvent of them Fifth step A conpound ah
n be obtai ned by addi ng |soth|ocyanate havi ng a
SecoBa

A BBtive blgq;ouggd%t eg B};{o%/lésl sot hi gcyanat%@{hﬁot&] dimethyl

sulfamdchwhd adifeg c@dtpeuﬁ@llcagedahm F ea@qtmg agt20 @ot@ 2P Poereferably
100°0rtef BBERL| Yo 1t 0 20Goufgrpréfdrabl? 1tourshoywrsef erably 1
to 6 hours in a solvent such as di oxane,
Thi éetg&hydr?fuaan goIUﬁne and acetone, or 3 ntxed \
nt of the i xt te onmpoun i. o
Sheammoungyl SRIIPA PRI DLRparinG the rtPsmﬂun?m 5E2E o 100°C,
prefarblhé 0’ Ck'eo WOOFC a fera 0l Yo 124 Rebunt pesferably 1 to 12 hours in the
N, N- di et hyl f or mam de, or adding a chlorinating
reagent such as 1-chloro-2-trinmethyl propenylam ne, to
t he conpound ah and reacting at OC to 100C, preferably
10C to 50C for, 0.5 to 72 howes, preferably 0.5 to .6
hours in a solvent such as dichl oronet hane,
t et rahydr of uran, and tol uene.




[0054] C-2) Synthesis of conpound al [Chem cal formula
171 ak wherein R12 is optionally substituted
aryl, or optionally substituted heteroaryl; and other
synbol s are as defined above. [0055] First step A

preseB83TBPWAGe Phng ANbie SidT £9 potanlihiehydRRidd, Rediliy hydrox1de and
hth1u§{:l (ﬂkﬁgoﬁdg QRP2 %Bﬂze%twcﬁhagqgetqlearﬁﬁ e@ﬁ{a%gl bé(na I??oﬁ(}r& alcohol

sccordiRgr i g BT o Do 5 CHSBL dimng o H o RBD)

gr esence of a base such as |ithium dii sopropyl am de, .
[0048hnd pot assi um hexanet hyl di si | azi de, and reacting them
Fourtitsteg0 C to 30 C, preferably -80Cto OC for 0.1 to 24

RO%ﬁmo%r etza*etx Gel quaﬁzeciwu_r,s 'dral sglc\ﬁ@&toa%emla§1e and

conceﬁl&ggadss as*(f){%éﬂ? cgglcpaci,]nd %)Zil o¥verdo 3}{ an g{m‘ﬂa -20°C to

100°Co prefrrabbt Qu(ﬁéa WyCatrsi hg teyat él@ﬁ%rw@ %r&béw 1 %o 12 hours in the

presehyel phbadwixyliaeict] sueh 44 acetoaeeld, domgictaadd anHeriflkeroatetic acid.
the conpound aj obtained in the first step, and

Flfthrsgérptl ng themat 0Cto 60C, preferably OC to 30C, for

g‘omgouzrf'd Koéja{é ’bepggt,fa?{l@&)lly %d%u%é) a]cgtlgo%cra %\[{P t'hgourea to the

comp?w? i Seyans Haf 3 hAvERGIeD atoizﬁc@ todl Qr up’ g f0°C, for
0.2 tq 8éthvivgeynrefeeablyhi éfh 12shqunerer eiselvantarehl feﬁor@tbpn ethanol,
and igspapaykdidoyrol.he known net hod, to the conmpound ak and

: F@ﬁf:t‘h' RPe Rt anBO0frtho st caly Qfee Bffnred0Gct & d?RE fPthe method
descrgbe]]d }gtlh%lﬂg 32 P’f&j ?5?@'(%08@ to 6 hours in a

as di oxane, tetrahydrofuran, toluene, and
acetone or - a mxed sol vent .of them subsequently,
- Sixthgitepi | Iing of f the sol vent, addi'ng concentrated L :
' Autdmpindo dandencenined ebd' addinigca aeddciog ddemt|duced, as borane
sodlu&mﬂyﬂﬁﬂ‘ét hﬁﬁ l{hedmadl undidGnt Giydo{de @ HeedoaddounDenll@eacting at

-80° c5goC i@ Pro h%fé toptc?teLfeplovz 1oty ﬁon r;ﬁ-eferably 1 to 12
hours, 558 ORI 05 Ut on, R B g, 2 HhBERBE LAY

to the follow ng nmethod for synthesizing a conpound
[00490, a conmpound be or a conpound bh. D-1) Synthesis of
Sevegthpepnd ao [ Chemical fornula 18]

A compound n can be obtained by adding isothiocyanate having a protective
group, e.g. benzoyl isothiocyanate, which is commercially available or 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 in a solvent such as
dichloromethane, tetrahydrofuran, and toluene, or a mixed solvent of them.

Eighth 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 reacting at 0°C to 100°C, preferably 20°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]



aman Rza 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"

anve [00571 First stmepoc Aagonpound an1ca3 h@oc
addi ng a conmpound p

reosel ectively obtained
»A&h can bgn@t@p@ged by t he Known gk bereld Steq) en
(: ) ‘I'E
sl a

obt a¥AE8° b

3- et hyl - 2- butanone, i M\tbe presence of a base s

['ithiumdiisopropylam de and potassi um

hef&net hyl di sil azi de, and re&Bting themat -80C to

30C, preferably -80C to OC, for 0.1 to 24 hours,

efer.abl 1.8 ho vent C
wher«?m ‘i;? A% a rgF] olrvgrré’f%u né? Caaﬁg ?yl?rgﬁyd&roiﬁrog%?§osrymabols are as
defingq 2 Hv%olvent of them Second step - A conpound an
" can be obtained by addi ng hydrochl oric acid, :

Fnsthwqfobronic acid, trifluoroacetic acid or the like, to

Umch@mlﬁhﬁ%ﬂ bﬁ atd|'(1‘i?né lal lrré Bdl@@d}mgnard reagent

'suchrgﬁcﬁs{ngﬁé JEH&‘& QfrolBa80C Eg Jtﬂgﬂ%‘angoﬁx%oﬁgﬁ: HO0Mwhich is

er ab ours
commﬁrg ly avai 6 é:aﬁgb aBreCp ebyo etg)d)di] 3 0°C to 30°C,

prefer%}dtyhrlgc(;/aqwé@& rfavpnlgtca%bh@tlé%tnr\?éergbbu% 1 t© 12 h%‘é’hsz’éw solvent
such issotdlueny,adathéoronhe thianes agwintetrehgtitofusami bald enixedi solvent of
thempPr epared by the known nethod, to the conpound an,
reacting at -30C to 70C, preferably -20C to 50C for
S 0,1 to 12  hours, preferably 0.1 to 6 hours . in.a | - _
econdBte@nt sych as di oxane, ‘tetrahydrofuran, toluene, and
-Acepmieungd J £an hed obsripelt byr sEhesting,Bs @getestivg group Pe of
carbogtylitiacid bhgacfeprotestingl neantiondhjdangrdiormegmedtodd
sul furic acid, concentrated nitric acid or the Iike,
[0o513nd reactlng then1at -30C to 7OC preferably -20C to

C. Prﬁgli t1%n ﬁgﬁérgpéu rése% détb mu?a E[ébour s. [00581

he compound represente ormu I) can be produced, for example,
accordlng to the following method for synthesumg a compound ai or a compound
al.
C-1) Synthesis of compound ai
[Chemical formula 16]
OH

R RI1 OH R1H/l
O >-\\ : R3C R3a R3d Rsc

ARV First step HN><(\) Second step HN>(4/ Third step HN R
ST e @ sy
ac ' @ OH

ad ae af
3a
R R® S NHR? RIR _NHRZ:
R | ~
Fourth step HzN Fifth step | RY R Sixth step R3S | !
_ _ R¥® HN R R34 N
RY 3b y
OH _
a9 ah ai

wherein R!!is optionally substituted aryl;
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be wherein respective synbols are as defined above.
First step A conmpound am can be stereosel ectively
obtai ned by reacting with a Grignard reagent such as
al | yl magnesi um brom de at -80C to 30C, preferably -80C
Ry is hald€nofloweDalkytlo 24 hours, preferably 0.1 to 12 hours

R3d id Ry@r&hY ellofiC hyak okl é‘;ﬁﬁi@mal‘ﬂy GhibetienRIdBREr &G, optionally

substitthttggih%w&f Hfl?e:Thgloro(?@'Lb s%%gfélg{ﬂfedo aggrg t §ﬁ§ﬂ9dsubst1tuted

lowerhyd*ﬁa].’ig& crﬂpg’ronﬁilysolst}’t g “tteégt hérgﬁgoun‘g"tb‘ﬁ‘%l}?al Hehptituted
heterparylpkyli r ptigpafy anmabstetadedngaralkylrog t 9rgooally substituted
heterpaeflellaklyy @CidmalBOGubssitubed 1ovéd dayithio,preatiesabl gptionally
subst®uked O la@eﬁoﬂrk%xyﬂaﬁ)o‘hgﬂV%'ﬁthﬁ agupRihasal .anghBaneptionally

subst?‘{lﬂe&atcgfbaégSyla %XZJ%tﬁaQJa\f?t tltﬁ%ga g gdﬂ_@' Epoup or an

ta ned

Optm?'%ﬁ?ﬁ' 85@}5‘?‘13?3‘ AR lﬁgﬁPldPectlve group, e.g. benzoyl
and otBer pYyBEYkeranecas dpfieed @O mercial Iy available or is
prepared by the known nethod, to the conpound bb and
[o059]eacting at -30C to 70C, preferably -20C to 50C, for
First&tdp t 0 12 hours, preferably 0.1 to 6 hours in a

?‘e vent sgch as dl% cht ne E} hich
FP%"A’ 4Pt fafir ¢ ‘?ue &1 ?’ ff’i ge 8r C%m%"“%ﬁ ac which is
commegiad aYﬁl aile o ceB et Brepaapd b BifthoBaatc3( Gote 200°C,
prefeobblyi $@E by 1280¢ nfpral Hal 48 dveiugsn pmfﬁmblyo%rt@&isb@hrasnder the
dehydedidte coddioisnng tled @rédnce oft d@e £edntOttIde Homalifly to an objective

compf)ﬁﬁgtélﬂg & 2= d-e- ﬁ%ylw}ﬁfn‘;‘o! abl %t Q5 t10adBGnt fo?rsu@rulic acid,

and an %t:zd rg%gflsaﬁ %Sf?{d?{xj ep Fa %o egefglﬁi’gxﬁc J):A@ EOL %Ndang such asl |

a

dioxaditn Ui ABBYEIHERS. b%F‘CéHg“ﬁﬁe ObAEIEH 301 ‘é%ﬂtpcgfr SF-di e,

- piperidine, piperazine, and norpholine to the conmpound
Secodlstapd reacting at 20C to 100C, preferably 40C to 80C,

fA0r cddngodrfl 24e NEAM S be PloBh £iA! yoyl £@d11=1% rlpuffﬁly'lﬁt}ﬁum reagent

:zr;gég&{cﬁ%tg t%ﬁrp %CH%’ gﬁ'ﬂ%‘%&ﬁ;io%i %ﬁldtloéa‘é?l antltrsslczl (;

solvemﬁ,s,ug asathe @ and tetrahydrofuran or a m1xed 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 obtalned 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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bh wherein respective synbols are as defined above.
First step A conmpound bf can be obtai ned by
addi ng ethyl acrylate and G- ubbs' reagent to the
conpound bb in which an am no group is appropriately

group'e0¢ e(%rﬁ‘z@yl/"iéorﬁhﬁ)cpﬁiﬁﬁectwwl%hgrs%ﬁlm@fk‘:iaﬁ leﬁﬁ'ébfbgof £ prepared

by th?'ﬂ SLV fl'nggﬁ% J“ﬁ?é & r{%g@&ﬁ& ggf ac?l % C preferably
0°C tgrp g &g S5l e, iggggﬁ?aﬁp%abf% ww;sle% 55@2& such ggdioxane,

tetrahyd @ arp rielugneh lapdoeton g0, a alwaed sobeesttiodtheme i s
0.5 to 24 hours, preferably 1 to 12 hours. Second step
SixthAteépnpound bg can be obt ai ned by addlng i sot hi ocyanat e

Rac\é%rﬁ%u%d%O% o%t%{n%ldpbcy Qdfin 8?%1% chlorr.deblthlonlyl chloride or

the lﬁﬁ%pgﬂ@u %ycvﬁév%oe\ﬁomﬂhsw “difngt E‘éfﬁ%%ﬁ&“g? 7 adding a
chlorinadmng pepeemt-sagl asol zbloropd-érimretbyipropetytagnim@Cte bhe compound
ah afd Fetatid® d4t007G,topl@I°€Y, ghrleferibly t10°6 twBIOSCiflor,a0.5 to 72 hours,
prefeBsBlyeNt t3UE Moass dh GhbslventshaR&s @icBXdthethane, tetrahydrofuran,
andtgﬁ%ﬁ@hydrofuran tol uene, and acetone, or a m xed
vent of them Third step A conpound bh can be

bt ai ned by addi ng diisobutyl al umi num-hydride, |ithium
[oo 4ilun1nun1hydr|de or sodi um hydride to the conpound
C-2) Bynthesty efc¢campoumd al r educi ng reaction, and reacting
[Cheﬁlhfamfaimufﬂ)ﬂl o OC, preferably -80Cto -20C, for 0.1
' to-12 hours, preferably 0.1 t0 3 hour$ in a sol vent
‘such as dloxane tetrahydrofjuran, and toluene, or a
m x¢d sol vent of them S'ﬁ?g conpound bh can be
subjected to an approprlat// Meaction to further
ctnvert~ an al cohol group) 61] E. Conversion of NH2 0

I i tuentirdtddep hesi s ofsesaigagpund

A -obtglned by—a—eeﬁve1l.rkm) ubsti tyert—+s (A % R?2
descri bed bel ow. [ Che caIRfornuIa 21] R3aSNHR2 a3r$

Pial - ab-1 wherein Pa andaP b are an amino protectivek
group; and other synbols are as defined above A
conpound af-1 can be obtai ned by addi ng

trls(dlben§¥rbdenﬁ?9mﬁﬂne) dip all adium palladi um
u

acet ate di (0) prepared in situ or the like,
phogphi e and such as tritert-butyl phosphi ne,
and dlcyclgij> henylphosphlne to the conpound ab-1

in a sol verita SuchR as t et rahydr of uran, toluene, and

xyl ene, ad 0 a reagent having a substituent
correspondi ng b an obj ective conpound such as |ithium
hexanet hyl di si |l azi de, and benzophenonei m ne at -10C to

-wherg’QlCRlzaﬁdoﬂt?@?&H}n 'uﬁ&?tmtéa a%QP drO op]t 1}?5?&5@@%& h%%}oaryl;
y to 2

C
and(ﬁgﬁ?gynﬂxjsaﬁ%gsgﬁfﬁs ﬁpgﬁéitlegegsoup may be a

substituent which can be deprotected by the nethod
[0055described in Protective Groups in Organic Synthesis,
First Htepdora W G een (John Wl ey & Sons), and exanpl es

IANEs HESuh @S oA K)%Xé’t%é‘émyétwél?vﬁftamed by adding a compound p

whlcﬁlciléﬁn%l gﬁi/g)%r ?W}J ’th%I lrﬁ tf%CXn?late obtained by reacting
uor oet an

corresponding pheny lkytl ketone, e.g. acetop enone 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

30



t ol uenesul fonyl and the |ike. [0062] F. Conversion of
substituent (2) The synthesis of a conpound ab-4
obt ai ned by a conversion of a substituent, is

descri bed bel ow. [Chem cal fornmula 22] R3aSNH R2a

&mmﬁ&uﬁi ‘Mﬁe&% hel ﬁ ('.lvt?y §MH‘E&§‘H§£E&}&§ geztdl eﬂﬁdrobromlc

can ai ne
acid, ??@HO{%%&%%%@&”E‘% et e imoun] Senlaip dderé hefirst step,
and rgagyngnihepatadr 0°G 6P|%€d mypierabga &' Cote 40 Gofort 8- 11pp@4 hours,
prefembdyé}ébb)l%lﬁmmo 80C, for 0.5 to 48 hours, preferably
6 to 20 hours. Besi des, the conpound ab-4 can be
Thirdaété obt ai ned by addi ng a catal yti ¢ reduci ng catal yst

as ad| C rbon t,0
RPouiurtla} O bF S i B A é%°ﬁ§1°ng%1é?t§t BRvidgid'plotective
groupn@t%abﬁﬂzoym? P@&E?Pﬁ 7t"h@ﬁ1halts coprmersiaBpevagpblernis prepared
by thHs0®nowBOGetHash BheOccﬂlaphgudsakpaadereaictmgG ato-3JC to 70°C,
prefetyly s 20MClies 50h€ fby Orogen2diowrs ppesferatly @. D@6 Bhours in a solvent
such 2§ Bfoxdne Eé}rghﬁmfupi@ft%ﬂ@@tllé’ afhdné’(,reme RireSRik&d E@vent of them,

subsegglmltlgrr @étﬂﬂ?g?%h{"%%edes%%érﬁgdaa% Oo%nﬁentrake(f sulfuric acid,

conceP Iengqlgpx?n P 1ﬂe an -Fﬁ%cte%gqg SR \30 %50 7Q|C preferably
-20°Cato, 5H €, dow 1 8 1Cakouns, prefduebly byo &rhapsi cal resol ution

- .of each internediate and a final product, or the

[00561]ol | owi ng nethod, for exanple, according to the met hod

D. PrEﬁ?trlb}?%g %gaég'qvfw isawa et al., Tetrahedr on
199 2) D. H . Hua e

chﬂfn é ALy b(? ro %)032]1% 12§§an%9“¥:(:0](€§}1th0 the following
metheg fox awrthesizang a cpsmp ABna cg@poggd heo@d compoRpddeh.
D-1) $¥thesis/of exmpoetd ab., Current Organic Chemistry, 9,
[Chera&bD 438414 28P5). As a procedure of the optical
resolution, there are a nejhod of separating an
opthcal isoner using an opfically active col um;
k| nlétl c optical resol ut LP"'S"U ilizing an enzynmatic

on and the |ikeyncrygtiallization resolutiop,of a

d aster eomer by salt f rmaii ongudsi ng a chiral acn'&'i’ 0
iral £y Stal | i Paer 8P -
the li ke. [0064 h@ |RP°es pt conpound, t hé R

-poll ow ng conpounds are referabl e. In the fornula
(r): [Chem cal fornula 1) the conpound, wWfrein
ring A\ is phenyl or a nltrogen-cont ai ning aromatic
het erocycki*c group (hereinafter, referred to as
conmpoung iin whi ch l[u_ﬂ%g A is Al), the conmpound,

e

wher ei i Fi nyl, pyridyl, indolyl,
Thidetrz 0i soxazol yl /| be nzopyr
—azoty! or Beénz NI, benzot hi enyl , benzodi oxol yl , or

di hydr oberizodi oxdl anyl (hereinafter, referred to as
conpound i\n/which ring A' is A 2), the conpound,
wherein ring ® is phenyl (hereinafter, referred to as
conpound in vvhi chring A is A'3), the conpound,

whermer[{@j’% . % Bac Sinﬁ)!?éﬁj&'é t1§ ng%%s%‘ﬁftto%r 01{ 81PELEGil Red lower

alkyl?%ﬁﬁ%ﬂfnﬁa%%é%ﬁ efywith" %p%rlzﬂamniaasw e biag to form s

carboghelef (hereinafter, referred to as compound in which
and oflier sbeOILS)arethedefindearb@yemher ein RL is nethyl
(hereinafter, referred to as conpound in which R"' is

[0057R1-2) ,
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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3) the compound, wherein R2a and R2b are each

i ndependent |y hydrogen, |ower alkyl or acyl
(hereinafter, referred to as conpound in which R2a and
R2b are R2-1), the conpound, wherein R2a and R2b are

corregﬁc}x{q’]ﬁég{lﬁgﬁg %ﬁ{ eé ?a%}%g §le§ gmﬁﬁor}e ﬁstlf‘eo O4tde 1 dF a base
such i iR b lésr?&’r?%% fagride, Assiime & gfiasule, and
reacting dhem, ahy§Pdx o, PoQ»ePr%ﬁere?b Yof Oaﬁ‘q o q t & 24 hours,
preferatilgr 0. ddtd d 2aboemTpoundolve nihs wih RS&OM@%ChI@omethane and
tetraffPddofurd i rcomieeddolwinefithel3a and R3c are the sane
substituent selected from hal ogen or |ower alkyl
S (Pe einafter, referred to as conpound in which R3a and
eco? Pare R3-2), the compound, wherein R3a and R3c
Al sompenyan carrhs Alfaiapd bepdding hydrechlepspaiifd hrfﬁrobromlc
acid, whifolor X8 trati®de the élmie)the_[cams}md&)m vhéainedpouhd first step,
and WeRkting ﬂ'heinS @ 0°C 2 6and, pacterk¥lyi 6°G neyeaddst loyl to 24 hours,
prefepgﬂ,lg,geg tol OESu@l Koxy, lower al kyl am no, | ower
kylthio, oxo, or |ower alkylenedioxy (hereinafter,
referred to as conpound in which R4 is R4-1), the
Thirggt8Pound, wherein n is 0 to 2, and each R4 is
. Achopeowtuhad yahdleogeai perbpxiaddingisothigcyppate having a protective -
grou}S:,OElTQDHﬂdzdym isdfthidvyRéAates wWdich)is comymehdallpyailadle or is prepared

by theBh&kA feitddt RE tﬁ@%@n}(ddﬁd ahi ¥dact{ng at (%0°C wmoro:,, preferably

-20° CS\;' %p (\C‘;)fm( I?)C%?b r]?hflgﬁrsnﬁﬁie% a t001 %8' 6CBQHP§JE@ lvent such as

.dloxa(qel, Setre(l}yd.r? remy: ?olu%% e o % Iolr 8 lelxe xjen of them,
subsqdnandlnafistlingefodf r & ‘aentcoﬁé el qomlcmtr@ﬁe@; pulfuric acid,
conceéityateidheit dompoliodthevhikechnd Geasitdhehabate 301C ty 70°C, preferably
-20°d td 50°C @2 1 €O 12(Rouks, prdfetablydr td hburs. and ring B is
optionally substituted pyridyl, optionally substituted
(005 yrazinyl, optionally substituted thiazolyl,
ptionally substituted i soxazolyl, optionally
2)§d5§h?$®9£GmB@H%B@ﬁWazolyI optional Iy substituted
t hi azol opyri dyl , optlonally substi tuted quinol yl,
optionally substi t ut ed i soqui nolyi, optionally
substituted naphthyridinyl, optionally substituted
qui nazolinyl, or optionally substituted
pyridopyrimdinyl, herein, the substituent is 1 to 3
groups selected fromthe group consisting of the
substituent group a and | ower al kyl optionally
substituted one or nore groups selected fromthe
substituent group a (hereinafter, referred to as
compound in which Gis G3), the conpound, wherein Gis
the above (ii'), and ring Bis optionally substituted
pyridyl, optionally substituted pyrazinyl, optionally
substituted thiazolyl, optionally substituted
i soxazol yl, optionally substituted benzothi azol yl,
optionally substituted thiazol opyridyl, optionally
substituted quinolyl, optionally substituted '
i soquinolyl, optionally substituted naphthyridinyl,
optionally substituted quinazolinyl, or optionally
substituted pyridopyrimdinyl, herein, the substituent
is 1 to 3 groups selected fromthe group consisting of
the substituent group a and | ower al kyl optionally
substituted one or nore groups selected fromthe
substituent group a (hereinafter, referred to as
conpound in which Gis 4), the conpound, wherein Gis
the above (ii'), R5 is hydrogen or lower alkyl, W is
O, ring Bis optionally substituted pyridyl, or
optionally substituted pyrazinyl, herein, the
substituent is 1 to 3 groups selected fromthe group
consi sting of the substituent group a and | ower al kyl
optionally substituted one ogonore groups selected
fromthe substituent group a (hereinafter, referred to
as conpound in mhlch G |s GB) [0066] conmpounds in

I



, &), (A1l RL- 1, R2-

1,R3-3,R4- 1,G5), (A 1Rl - 1,R- 1,R3-3
[Chentj faxlAgnﬁ%-fs]R*Z, @), (A1L,Rl- 1,R- 1

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

(A 1RL-1, R2- 1, R3-3, R&- &), (A 1,Rl- 1,R2 -2, Rs-

1,R4s.1, Gl), (A 1,Ri- -2,R3-1,R4- 1, @), (A 1,Rly
1,¥0-2'R3- 1, R4- 1, 1%@ R2-2,R3- 1,R4- 1., NH

4l 1, R-2,73 PORY) | R 2
A - R’

Second step R
(A 1,Rl- T RZ- 27 R3- @
, G393 bb

)
> >

-
25
5
e
K

~ Third step

R3¢ NH
———— ———————-

be - bd
NHR?2
Fifth step . Rlc S\H/
. R3d N
R1
be

wherein respective symbols are as defined above.

First step :

A compound am can be stereoselectively obtained by reacting with a Grignard
reagent such as allylmagnesium bromide 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 to 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 solvent such as
methanol, ethanol and water, or a mixed solvent of them.

[0059]
Third step

A compound bc can be obtained by adding isothiocyanate having a protective
group, e.g. benzoyl isothiocyanate, which is commercially available or is prepared
by the known method, to the compound bb and reacting at -30°C to 70°C,
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R

 R2-2,R3-2,R4-1, Gl), (A 1,Rl-
(2 RAS1, @), (A 1,RI- 1,R-2,R3-2, Ra-1, G3),
1 R2-2,R3-2,R4- 1, A),
_2,R3-2, R4-1, G5), (A 1,Rl-
prefeil-akﬁgr 20 1:3 B2C 2£060D).1 t6 A2 hdiks lpREeai?g (21 B4 6Zidedh,; in a solvent
3

' 8

~N
>»__ >
I—‘_I—‘ g-H

EFE

"E’.i

such( Fiélc %E%E’R%és % %eﬁala)}%cfﬁ_fldrﬁg lto&éenéa F?Zfle aégSone or a
mixed golvpTigpr themy 5" 3”3’ R4 1,Gl), (A 1,Rl-

1, R-2,R3-3 R4-1. @), (A 1.RL-1, R-2, R3-3, R4-1, G3),
FourhAsted, Rl 1, R2-2,R3-3,R4-1, A),

QA&'oln nk Ricanma tRArell, KA d d{rASd hRlogenium cation source such as

2,
1od1m§' %i; %SGE'() th@At:o]m &dﬁ?c anﬁe?’reeé’caﬁg af230°C to 40° C,
prefera li’ % F‘éﬁ ]2‘22@)1 (p’c{efax:aﬁig 0.1 to 6 hours in a solvent

such 2SP212€1210R?sm3t 1© GB5), (A 1,Rl-2,Re- 1,R3- 1,R4-1,Gl),
(A1l,Rl-2,R2-1,R3-1,R4-1, &), (A 1,Rl-2,R2- 1, R3-

Fifthbt%- 1, GB) , (A' 1, Rl- 2,R2-1,R3-1,R4-1, A4),
(&Acgmn%u%ngdlcﬁ? ‘b BHtdinEd) by addinﬁla base such as pyrrolidine,

p1perg£‘|1ﬂ:\;2 §1 jazmceAaRﬁF&b ﬁ'ﬁ% Gl%%th% (f:&[ﬁ% ‘@'5 ﬁg anﬁ 'reacting at 20°C to

100° (%Aprfm ypgé) (_E t,Q38 Af QOéﬂ:o 24 hours, preferably 1 to 12 hours in a

_solvepAsmc]R;a.szilmaqe Fqgtr_’ghRAeru@)l, and toluene, or a mixed solvent of them.
(A1,Rl-2,R2-1,R3-2,R4-1,G1), (A 1,Rl-2, R2-
[0060} R3 2,R4- 1, &), (A 1,R1-2,R2- 1,R3-2,R4-1, R),
D-3)§ R&gf Eéd -2, RA- 1, G4),
4-1, Gb) ,
[Che mé‘l 'R3-2.R4-2.Gl). (A 1, RI-2, R-

R32R4ZG2) (A 1, ReogetR2- 1, R3-2, Ré-2, Gs)cbéEt

1RI-2 R2- 1,R3-2,R4-2.GA), (A 1,Rl- 2, R2-

R3-2.R4-2,G5), (A1 RI-2R2-1,R3-3,R4-1,Gl), (A N\ _s. _NHR
Re I RI- 2.R2- 1,733, Re- ,(A1R12R2 1, Rz ﬂ/
R3d (’R4_&1 REll‘%tﬁée% R42Fi L RﬁHB RLéecond step N

@'1,N12R2TR3'§R4 (R'" 1, F TR’ 1, R R
,R4-2, @), (A 1,R1-2, 1,R3-3,R4-2, RB), (A

1,R1-2,R2- 1,R3-3,R4-2,4), (A 1,Rl- 2, R2-

1, FR3 R4-2,G5), (A 1 RI-2 L2 R3- 1, R4-1,Gl), (A b9

1, Rl- 2,R2- 2 R3- 1,R4- 1, GZ) (A 1,Rl- 2,R2-2,R3

1, R4- 1,@), (A 1,Rl- 2,R2-2,R3- 1,R4-1, (A),

(A1, RL-2,R-2,R3-1,R4-1,G5), (A 1,Rl-

2,R2-2,R3-1]R4-2,G 1), (A 1,R1-2,R2-2,R3- 1, R4-2, R)

(A1, Rl- 2, RR NH 2, GB),

(A1, R1-2, -,R??ﬁl/R4 2,4), (A1, Rl-2,R2-2, R3-
Thlr‘ R4t-2, GESRQi %Rl 2,R2-2,R3-2, R4-1, A1),

PR SteR1 . R N Ra™® R4-1, @), (A 1,Rl- 2, R2- 2, R3-
— 7RI T ®)  TRR1- 2, R2- 2,R3- 2,R4- 1,4), (A

1, R1- 2, R2- % - 2,R4-1, &), (A 1,R1-

2, R2- 2, R3- 2, R4-%, Gl), (A 1,Rl- 2,R2- 2,R3- 2, R4

2, @), (A 1,R1b 2, R2- 2R32R42 G@3), (A

1,R1-2,R2-2R3 ,R4-2, A),

1, Rl-2, R2- 2, R3- ( Rl- 2, R2- 2, R3-
wherginjespecyive S(Y&I ﬁfeé‘sﬁ)ff’zn%a%d"m 1@), (A

1, Rl-2,R2-2,R3- 3 R4- 1, &@), (A 1,Rl-
First2step- 2, R3-3, R4-1, A), (A 1, R1- 2, R2- 2, R3-

A &mpotRd bf CAn bk, F¥ltaZndPby alaansg Béhyd, £ekylaté And Grubbs’ reagent
to the: 5@1‘5 ovﬁgd 2R3 3R 2B inb ro]rples ;pﬁ%pglﬁébsp%]tegted with a
prot v’f A_uf}ﬁf%fl%é%n#aﬁgancg 1n§rE ﬁhﬁfls Ie%alonluhg solvent such
as tcffuq:@gpl, dit,:h]’ea'_gmet})@rga Rfdltep&a}ly@g Yramy of a@}xe* A@lzem_of them. A

1,RR- 1,R3- 1,”4- 1, &3), (A2,Rl- 1,R2- 1,R3- 1,R4-

1, &), (A 2,Rl-1,R-1,R3-1,R4-1,G5), (A 2,Rl- 1,Re-

1,R3- 1, R4-2, G, (A2,Rl-1,R2-1,R3-1,R4-2, ),

(A2,Rl- 1,R2- 1,R3- 1, R4-2,343),

(A2, RL-1, R2-1, R3-1, R4- 2, G4),

(A2, Rl-1, R2-1, R3-1, R4-2, G5), (A 2,Rl- 1,Re-
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1,
1,

e
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react( 2
is 0.5t ﬁ%

A 4, ,
Secor(dAsizB,pRl 1,

grou;(%g B;lnz% Résof

byth%’&ngw mf
-20° C éb f?r io 01'545_, :Pr rably 0.1 to 6 hours in a solvent such as
dlchlqwmthng, F&oagm@ tRahId )Jran toluene, and acetone, or a mixed
solveAoft tFdm?2, R2- 1, R3- 1,R4-1, 4),
(A4, R1-2,R2-1, R3-1, R4-1, &), (A 4,RLl-2, R2-
1R42 G].,A'4R12R21R31R4262
Thirg § R 1, R4- A

cgrmmug arp?elehalgeSB& adﬁg dnsobutyﬁ)ummum hydride,
11th11{r;z\'a4umngumy(1r1|ﬂgg,_(2r ﬂz;hlmea_l dI‘](dA tg the comppound bg, subjecting to a
redudinR3ed¢tRdn,landePdgctin® theRi a2, -RO- Q.I:CRQ Q, m&mb@ﬁo C to -20°C, for
0.1 #A'1% Rbu#s RyreferBBly2,(R4- 10 4) hodA 4nRE- 3oRént, Rick2, #4-dioxane,

tetra %&i éA% B}iu ngzozlaaﬁlx%ﬂd%%lgerﬁlaﬂthem
i;‘xhﬁgécﬁn?& é‘) cara Sl#a]eﬁ e?gzttg aﬁga%prﬁgrche&)reactlon to further
converk ap ®RLopoRgrolpR- 2 R4-2, G5),
(A'4R12R21R33R41(31)
[00610]1A' 4, R1-2, R2-1, R3-3, R4-1, ), o
E. C&ﬁe%s (Ef,g?ﬁ,si!.rt pé-1, &), (A 4,Rl-2,R2-1,R3-3, R4-
”FEE

lI‘&e ' ?g% R& dl-'\ﬁlll):% élgél"neld QB)a conversion of a substltuent 1s

4-
4-
4-1, Gl)
4-1, Q)
atg‘él% @referably 0°C to 30°C, and a reaction time
, R4- 2, Gl)
, R4- 2, ),
tRinat] BB)adding isothiocyanate having a protective
Bn% Zvth is commercially available or is prepared

e bEAPO ma Bf and reacting at -30°C to 70°C, preferably

1
N

W w W

2z

-0
I BAR

%%éaaﬁ
iy

@E

descr(lh‘eqh VQ, R2- ;I_, R3- 3 R4-2, X),
[Che(nACatll farmala @2l 1, R3-

, Ra- 5, &) (A 4 Rl-2, Ro-
,R1-2, R2- 1, R3g®, R4g2, Chiigee

{1, @),
-1, @), (A 4, mlz,%(z,Rs-l,R4-
7. R2- 2, R3- 1, RépeL, (A4)
RALL,GB), (N4 H 'R3-
-2, R2-2, RSb/JJ, RA2 ),
,R4-2, G3)P ab-2

(A4,R-2,R-2,R3-1,R4-2,A) ,

whergem ﬂ”a dZP‘Rgre axﬁgnljlnga%rgte%)\fe 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,
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(A 4,RL-2, R2-2, R3-2, Ré- 1, GL) ,
(A"4,R1-2,R2-2,R3-2, R4- 1, (),
(A4, R1l-2,R2-2,R3-2, R4-1, R3),
(A4, RL-2,R2-2,R3-2,Ré-1, G4) ,
toluer(é%h‘ﬂﬁo%l 2nf4hé 1§&.2, R4-1, &5) ,
(A"4,RL-2, R2-2,R3-2, R4- 2, 1),
Eg4 R1-2,R2-2,R3-2,R4-2, ), (A 4,Rl-2,R2-2,R3-2,R4-2
[0062 (A 4,Rl-2, R2- 2, R3- 2, R4~ 2, G4) ,
F. Cox(wmmmofzsmtgppzat $2R4- 2, GB)
THe 4y he2iR2f 2,cBTrh R4t 4b-@l)htained by a conversion of a substituent
is des@ﬁb@d%‘lc?w R2-2, R3- 3, R4-1, @),
- 2.R22, R3-3, Rd- 1, G3) ,
~) R3-3,R4-1, G4,
: ’R3-3, R4-1, Gb), R32 . _NHRZ
R2-2, R3-3, R4-2, Gl), | \(
R2-2, R3-3, R4- 2. @), - ‘N
, R2-2, R3-3TRA-2,7x3) ,
RR2-2, R3-3, R4-2, 4 R1

Rl- 2, R2- 2, R3- 3, R4- 2, G5)F Z'TWn the formla

(I'nt [gham cal formula 24] 1) the coqﬁgﬂnd, wher ei n
ring A" i's phenyl or a nitrogen-containing aromatic
heterocyclic group (hereinafter, referred to as

wherﬁgm@p@@twmsy&hbsm ftengs Aefined Abdye. t he conpound,

, cnmrd Q cags’bepiaﬁfléfllnedH%r 'aq}ﬂn llquplté/la’ compound ab-3 in a
mixe f g@l ém P%I)l?(g%g 6}320 % o aj‘ Z%ni'z'le(r) ié))?o t 20 C to 120°C,
Prefe’(#t.l?/e”longft?e‘?ro e et 1% hagr% °‘|“ng A
Besideg) the h@mmmuilra.b 4npasr dien axlasmg)bpamed bheagding a catalytic
redudifgeetdlgét Qich d<efl et edlidivas catimmotonichel donydwdd abii3nigh a solvent

such As tb%a‘ﬁya}mfutrﬂﬁ E A0 teMARdeInB t RaKd1NEnd re'a@tlﬁgrtIhG)ﬂ at 30°C .
to 126 ,Apr qar tlﬁ %f % rS%dCt Por?8. 5°9M%\5‘\;Eo%ﬂsr I?\Q’%?%wa QgtoAQO hours_

the’ conp
undery ] Foh%ﬂhf °B BYPPIRRUE earaoa’em#cprgersaw 5p Byptm, preferably a
normaghpreasalre }ios?u@@p, pmbgdthﬁem@ph)@%/épqsqplquogp Comprehensive Organic
Tran{foemnatioatt Richardf@lmedck MagravorHhidlind in which Rx is
Rx-1), the conmpound, wherein Rx is optionally
[00 ubstltuted phenyl, optionally substituted pyridyl,

" o, BB s B s b a0 o

BsfIPRERAS Ry aazbma _
 resolptier R siagh, insprmedite \and pfinal Rod sttty Solbying method, for

examppd,i azoatding soldei metkel dhsaiiddoisy (DAl Fujdpw areslaly Tetrahedron
Lett.S8P3S8BY Wesd (@ybep! () D.apt Haaaktlal., Bilisdr Repeds, vol.21, pp.211-239
(1999)SPHYY. {nxga QL Qﬁa*réeeaﬁgl@am talgt %z@%shmo% %ylm T. Vilavan

st tute opt ona
et alSu(gléxirePut(yr FPVY i s Pyt ﬁ’f;g 3‘% gg?el(%gﬁ?)er Ag &éegure of the
opticglyresol Bﬁ%oﬁ}h%rel AT BPthy SRWQ%““G??@ EBFﬁSB aﬁfmer using an
optlcmﬂgraetweRx)lmsne)k@hemgpyltlcabwsocbmlnyIutllmrnghcm engymatic reaction
and tRle[ekd; @yl stalliz4ti®e ragdlayion(dfer @landdieemerrtsf €11t €6k tias using a
chira® QE'RP&PQ chﬁ‘ra‘@‘ya“ég ?‘eﬂe?er@é @ stallkatib FAHRAUNH the like.
whereln R2a and are each i ndependent |y hydrogen,
Iomer al kyl or acyl (hereinafter, referred to as
[006 ound i n which Rka and R2b are R2-1), the conpound
\ﬂf inTerRPmt eovelp RPpd ahe i@éhomhwpmg:@nn(ih@rreumafetreble
efthe feemtin €9: conpound in which R2. and R2b are
[CheRZca)formbla BBE conpound, wherein R3a and R3b are each
i ndependent |y hydrogen, hal ogen, hydroxy, |ower alkyl
or am no (hereinafter, referred to as conpound in
whi ch R3a and R3b are R3-1), the conpound, wherein R3a
and R3b are taken together to form cycl opropyl,
cycl obutyl, cyclopentyl, or cyclohexyl (hereinafter,
referred to as conmpound in which R3a and R3b are
R3-2), the conmpound, wherein R3a and R3b are the sane
substituent selected from hage@gen or |ower al kyl
(hereinafter, referred to as compound in which R3a and
R3b are RS-S) the conpound mhereln R3a and RSb are

Y T a o




[0069] 5) the compound, wherein nis 0 to 2, and each
R4 is independently hal ogen, |ower al koxy, | ower
al kyl ami no, |ower al kylthio, oxo, or |ower
al kyl enedi oxy (hereinafter, referred to as conmpound in
ﬁmlc R4 |s R4 1), the conmpound, wherein nis O to 2,
‘aiNR R s i ndependent |y hal ogen (hereinafter,

led to as compound in which R4 is R4-2), 6) the
REONRQY Nd, wherein Gis the above (ii), (iv), (v), (x),
L 1)g10r (xﬁbb (hereinafter, referred to as conpound
which Gis Gﬂ), t he conpound, wherein Gis the
Above Ui'), (iri"), ¢iv), (VM, (x"), (xiii") or
(xiv’ R'thereinafter, referred to as conpound in which

G |s X), the conpound wherein Gis the above (ii'),
(ri" (itv'), (v'), ‘). (xiii') or (xiv') and ring B

1) thPsCO@EﬂQ‘BWaI‘W eseuesflingu{\eae Mengyior apkiteRggm ¢ontaining aromatic
hetersepdici gnoupd hpyeiaafiey) refopteidotvadd gorspbsnd intvddch ring A’ is A’1),
the ddmMpRnld/| whepéironahg yASubsphényledpysidxBz ehddlyl, -benzoisoxazolyl,
benzcﬁ@gh%l ll y gubst ;%%z%@umnzot mbﬁ%gdr%%?ylogb A %Fxltzh§1§x01y1 ©or
‘dihy %r&o);]lmxog%{lﬂ rleilrp%% RIS T {ertr ‘%tf)saosq(l:,l mpoy Ir& h1ch ring A’ is

A2), optionally substltuted napht hyri din optlonally
the cembountduwadrejni riagoliinyhengl (gptdinnéler,yreémsd|tpLﬁSefepmpound in
whiclpyirigd&pg A’ s, di nyl , herein, the substituent is 1 to 3

the c&iﬁlgHQﬁdS@théﬁdnfl&Qmﬂ B?mﬁ&@%e?&@ﬁfﬁetr' Péfepzfedt #¥€as compound in

SI A group a and | ower al ky optionally
whicl r]bnﬁ"fk’t d) ne .or {mre rou s ect ed.fromt

2) the SR qich* BB B (hap Ay Sbaiigrd JaveD &y (hereinatter,
referrashfroandomnpownil dh which R3p R conpound wherein Gis

the colepoalnay evlétein, Rans meﬂgle(hae(rmﬁtmaﬂelfgrrsdlU@t h$ Utoatpound in
whiclPRiidH1-20ptional Iy substituted pyrazinyl, optionally

3) thgu&% &g!t\ deQ qulohy'“ an® db0£1189| L:X ‘iﬁﬁé é&e%qg' gdrogen lower

ubstitute enz
alkyl ey %‘ng .etegeréé at |egze8|%meﬁ Ré-afd R# are R2-D),
the egwmpp@uw reiguRifor 94 oﬁf? Sk Iy dsogrs (heremptter, referred to as
compiosodunnohigh, Rﬂptndoﬁéalql gresRBL); t ut ed napht hyri di nyl ,
4) thORbhPdANYY wiidesid Rt edd R R @Ialcnmhdepén@mtnpnguwgen halogen,
hydré,wiswv&é# L6k yPYE G (W Sind¥er, REEEidY td BE cSHBSLAYL la!ﬁ‘ﬂrtvhmh R3a

S gfoups selected fromthe group consisting of
andl% 31'&}%35 tuent group_a and_| ower al kyl optional

the cempeRnA v R BIORE e dhpsamy eRhiuens ip fted trom halogen
or lowehslkiyl (eeneigaBep rafe(rIned &9 pafcompoundfiarwhki¢htRs* aad R¥ are R3-2),
the cogifipawdd wiersihn @ GridsR&Are hliehgdrpeuntheredefeirn réersed to as

compbllBdaRO¥Richi R32)and R3d srdWPrHgen or lower alkyl, W is
(0o} and r| ng Bis optionally substltuted pyri dyI or

pti onal ubstituted pyrazjn erei
5) the GppoRagp HEEe e 9 %L?&d SR B lﬁeﬁﬂ"{&ﬁ&“g Egeen_’ lower
alkoxsobesven alkgylaminhdowap sl thint oxe, wdoyeaﬁélky enediozy khereinafter,
referogd t@Balcbyppuhdtint wh it Rhs Ba-Dore groups sel ected

the &SRPbERNE SuRsbid uenis or w2, aahheegtmaRt g6, iddpehfestlyOhalogen
(here\%ﬁaﬁg ?MEHQP%' &b rﬁi %)vhngl'p 4Q) RQLOonundS In

6 the copnpuin RESEIRSS ASpthe, SihyeRAn )afi) B g M), ror (i)
(herefipp ftonsrefqraed tRASICORROMIRELY Wihach ¢

the doMifouRdd, lwRBreinRG- iis Bde IabGRYy , G A Git), Fbv) 1y {x')L, &3ii) or (xiv’)
(hereinkfter, Iref&a3pd toAsleoRpoundir whitlBG i &%), 1, 4),

the c%ﬁip]ovu@& %v}‘l%%eiln BisleRAatovdliv), (i), (iv), (), (x), (xiii’) or (xiv’), and

r1ng fé RYP 1o§§ll¥ Esgb%hsi % %ridy A Rp%%nal}_y Rﬁubs_l_tlﬁ:‘i{ed pyrazinyl,
opt1011aﬂ~\]41 gub@}ute@A tiuq:gplyl Rgpt]}opgl(lg_ Rgfbsént@p)ad isoxazolyl, optionally
(A1, Rx-1,R2-1,R3-1,R4-2, &H), (A 1,Rx-1, R2-
1,R3-2,R4- 1, G 1), (AlL,Rx- 1,R-1,R3-2,R4-1, @),
(A 1, Rx- 1,R2- 1,R3-2,R4- 1, 33), (A1, Rx- 1, R2-
1,R3-2,R4-1, &4), (A1 Rx-13R2-1,R3-2,R4-1, &), (A
1,Rx- 1,R2- 1,R3-2,R4-2, G 1),
(A1 Rx1R21R32R4 G2) (A' 1, Rx- 1, R2-

[— Al A —~ [—.

[—.



(A 2, Rx- 3,R2-2,R3-4, R4-2, G4),
(A2R>(3R22R34R 2,G5), (A3, Rx- 1, R2- 1,R3-
1,R4- 1, Gl), (AL3,Rx- 1,R2-1,R3-1,R4-1, @), (A 3, Rx-
1,R2- 1,R3- 1,R4- 1, G3), (AL3,Rx- 1,R2- 1,R3- 1, R4-

substgy} a Ré%&h@‘zolﬁ Rg]é_ﬁogglélél sBﬁstlgute@)thm(z%lc?p}gl(dﬁz' optionally

substityted ((Ahll@OhQ fpfi’?nfuﬁl% tléteg s0 An%,lyéx optmna y subst1tuted
naphtjuypggdlgyhg_omtqqz;aQng)lbs'Qth dRﬁmqaq:@myl RO 1omoga]@ substituted
pyrid¢pySpReinyl, Rerein Rthe2s W astitu@hlt,is 1 to 3 groups selected from the group
consiéting oR¥hd s tBstlt RIrt ZrBdp b &8, 1owhd 31lH-optidRAily substituted one or

more]g Exégi’ect f@g’)n t}(éa‘s%b&itgtﬁllﬁ?g}m? og(}%%e}nﬁ%r referred to as

A%,

compoun

the c?%pgﬁggv}%f};zeg %19?%@%1?5%%)(%1 )(R?Qné g;ng 1?20)pt1ona11y substituted
pyridg], RbptiRe: D, Reuldst@ited ( Ay3aRoyl, Roptiomaly, RubetiGRed thiazolyl,
optiof 41l ,sabsﬂhﬁ%'dhsa?azﬁ),lﬁ4oﬂ:tmﬁhﬂy ubsBitR¥ed benzothiazolyl, optionally .
substivueéd L. Bﬁ a%o c(ﬁ ﬁ’fy 1g iFstdcultdd 3. Ezﬂlnjo’lﬁg) optlonally
g T et e
subste%ttgdr_gpmgzcﬂ?n)l nggtlﬁgflakly@\j sttt'&-t R)Yndfpwmldm I, herein, the
substitiRtIs A4tP 3 gERNpS (sAleg:tq':@(fro_];nF@e groRs cgnp@.t@g ciathe substituent
grouf Alandlowdr BRPkylloitserth R4 s@bsiEh)ted(Al3pRxmore groups selected from
the s&b&f@exﬁ%rﬂ) AOL ahe@@)naffﬁ' 3ebdirdd Rgad cgﬁrp%uﬁﬂ ih, %Bich G is G4),
the c éég“ﬂ RX% Cﬁ JJ 11 15 1£ %yéﬁ 31' B%ver l)kyl Wlis O,
ring AS gp]:;&nal}y@bs 10n ssuﬁﬁ tute]d pyrazinyl herein,
the suiRpitReRS-1s RALR, 3@)0upeAseleF$@ 1fFezn1t1|@, Zrope- owgyting of the
substiAiehtRyxroub, R2and 1R@ed, sy R opGbnally s Bysitutdd Rde or more groups
selecﬂecﬁ@fcﬂn %‘ezsu@)tueﬁ'{\ ool -d, Ber&inRerel, Réfetrddllo as compound in

1, 1,RA-1, @), (A 3,Rx- 1,Re-2, R3-
whic %8? (A3Rx 1,R2-2,R3- 1,R4- 1, &4),
(A 1R22R31R41(35)

[0066‘(]A3R><1R22R31R42G1)

comppAn8s Re-vihiRh; 2n BBe foquly (B) a combination of ring A’, R!, R?2 and R?,
R3a, RA3SnRuadlRR2ad Biislad¥bidws3) , (Al3, Rx- 1, R2- 2, R3-
(A'1,R14R%:1 %1 R(4AH}BX(AJ1 1182- 12RB3I R%z Ry G@S (A 3 Rx-

(A1 ElRlzR? h§321r341 1,G9) (& 1/1ng Q?B 1:%‘%%(“2 R4- 1, GB),
- (A'LRA BBRXI RB: Rﬁ@&l@) ﬁA'R/,IRQ LB%) 1 34F&,G3
(A'1, R1ROR2: RR321 Rk-2,G) (A(LARB; mzu RB=EBRSE 2;592,4 2, @),

(A'1, Rd\ ﬁRBXI kR ws-RE D, R4+ 12Ri34]) R2(AR3- RR4-1

(A’ 1 Rﬁé%?%@ iﬁggﬂi{g%4@@4)m 1, &),
(A'1, 1R1235 é 42 %1)3 R4- 1,
(A'L,R4)1.R@AL 313@%3412@2& <@eL 3; th 1, RA63. R4 AL Rx -

(A'1 R1IROR2: RRB2AM-2,G 61 YA I(R13], Re-1 B,sF&Rz REH), R4- 2, @) ,

(A'1, Rﬁ\ ﬁR@(i RB-BR21R31)3 (R4, R1- GRR:1,RA- 8 Rax1, 2)R2- 2, R3-

(A, ﬂ%@(mﬂi R: 12R631 RPAT% R}, (A 3, Rx-
(A'1, %g&) 1&&2 It@(d?)ﬁ% ﬁ\fj @1)4 R4- 1,
<A11{1Rz hﬁmwi 21G A LRA BREL 24804, Ra-

(A'L,RIGBR2 (RBIBA- 21@43213 lRB-ltIl R2-RR3GAR4-24D, Rx-

(A'1, RIRQ-RZZ. 523%341&144 2,G RXA'(R131,Re-1RP1 R4-RB3Y, Rd- 2, R),
(A'1, %2— 1F§3)4 (R"r ﬁlGﬂhz Mt331 Be-1,64)

N 1 E% 1R>Ff42 éz
(A1 BleSaR?Izi&g 11R%;3 G2 AAel F& 2R%331 4 1, &),
(A'LRA-BRRYRD 1FR4- 21GRB (a1, RA 1 BZ 23593 1Bat-3,4% 2, Ro-

1,R3- 1,R4-2, Gl), (A 3,Rx 1,R3- 1,R4-2, @),
(A 3, Rx-2, R2- 1, R3- 1,R42c;3)

(A 3,Rx-2,R2-1, R3-1, Rd- 2, &4), (Al3, Rx-2, R2- 1, R3-
1,R4-2,G5), (A 3,Rx-2,R2- 1,B8-2,R4- 1, Gl),

(A 3,Rx-2, R2-1, R3-2, Rd- 1, @), -

(A3, Rx-2,R2-1,R3-2, Ra- 1, G3)



(A 4, Rx- 3, R2-2,

3, R2- 1,R4- 1,RA- 1LR4- 1.1, 1, Gl), (A 4,Rx-
3, , 1, R4- 1, @), G3), (Al4, Rx- 3, R2- 2, R3-
1 RA- 1, GA). GB), (A 4, Rx- 3,R2-2,R3- 1,RA-2. Gl),

14R 50 B3 Z»1F@11 @41 R 1G2)R2- Q%RMFM 136 B2- 2, R3-

(A' 2 ﬁé\ %9 ‘Eél% (A' 4, Rx-
éﬁz o R e DT
(A'1,R1- pezRa AR3- 22Rm4& GE), @y, Rl(/mz Q)(R3@,M22GQ§3 2 R4- 1.
(A'l K31, R2{20R 3, FR4- 23(}22 A'RR1-2, B2 ,B3-@OR4- 2(,@5)4; Rx 3,

A1, B1RERS, 123%4R2x1 @11),, (A('fgm], Ebﬁéi,zﬁis% R3-126R%- 2, ),

(A' QJ}"R JR2-2 R3-3.R4-1.G4).

(A'l, N R2 2, R3-3,R4-2,G1), _
(A'1, kuRzaa@sszz a:@zz wﬁlei)Rz @R R4 BORD- 2, R3- 3, Ra-
(A'1,R1-1R2-2,RAURBE, 84R200 1 B3, RR2;R1:3 JB8)2,G6A' 4, Rx-
(A'1,RB1/2RrR2:1, R3-BRR4t, &1) G 1, K AR4R £4; R 8- 1RR4- 12GBS- 3, Ra-

(a'1 B1.Pke- 1 R34 RE-1 é»i%l@@t % IRél‘lzR@l)Ral 1,G4),

R3- (Al4, Rx- 3, R2-2, R3- (Al4, Rx-
1,
1,

(A'1, ﬁﬁ‘% 3%1‘ ﬁg‘ LR LRG: %G 2 R3-
(A'1, 1134@ 1 13;& 1LRAR & 2 (A'3 RP@ &2 333, R 63),
(A'1R12R2 1,R3- 1R42G4) (A'1,R1-2,R2-1,R3- 1R42Go)
(A'1,R1-2,R2-1,R3-2,R4-1,G1), (A'1,R1-2,R2-1,R3-2,R4-1,G2),
(A'1,R1-2,R2-1,R3-2,R4-1,G3), (A'1,R1-2,R2-1, R3-2,R4-1,G4),
(A'1,R1-2,R2-1,R3-2,R4-1,G5), (A'1,R1-2,R2-1,R3-2,R4-2,G1),
(A'1,R1-2,R2-1,R3-2,R4-2,G2), (A'1,R1-2,R2-1,R3-2,R4-2,G3),
(A'1,R1-2,R2-1,R3-2,R4-2,G4), (A'1,R1-2,R2-1,R3-2,R4-2,G5),
(A'1,R1-2,R2-1,R3-3,R4-1,G1), (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,G 1),
(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,R3-3,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'1,R1-2,R2-2,R3-2,R4-1,G5), (A'1,R1-2,R2-2,R3-2,R4-2,G 1),
(A'1,R1-2,R2-2,R3-2,R4-2,G2), (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),
(A'1,R1-2,R2-2,R3-3,R4-1,G3), (A'1,R1-2,R2-2,R3-3,R4-1,G4),
(A'1,R1-2,R2-2,R3-3,R4-1,G5), (A'1,R1-2,R2-2,R3-3,R4-2,G 1),
(A'1,R1-2,R2-2,R3-3,R4-2,G2), (A'1,R1-2,R2-2,R3-3,R4-2,G3),
(A'1,R1-2,R2-2,R3-3,R4-2,G4), (A'1,R1-2,R2-2,R3-3,R4-2,G5H),
(A'2,R1-1,R2-1,R3-1,R4-1,G1), (A'2,R1-1,R2-1,R3-1,R4-1,G2),
(A'2,R1-1,R2-1,R3-1,R4-1,G3), (A'2,R1-1,R2-1,R3-1,R4-1,G4),
(A'2,R1-1,R2-1,R3-1,R4-1,G5), (A'2,R1-1,R2-1,R3-1,R4-2,G1),
(A'2,R1-1,R2-1,R3-1,R4-2,G2), (A'2,R1-1,R2-1,R3-1,R4-2,G3),
(A'2,R1-1,R2-1,R3-1,R4-2,G4), (A'2,R1-1,R2-1,R3-1,R4-2,G5),
(A'2,R1-1,R2-1,R3-2,R4-1,G1), (A'2,R1-1,R2-1,R3-2,R4-1,G2),
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1, Gl), (A 4,Rx-
A 4

-3
3 R.2, R34 RA 1, @), ( Rx- 3,R2- 2,R3- 4 R4- 1,
@), (A4, Rx- 3, R-2, R3- 4, R4- 1, G4), (A 4,
Rx 3, R2-2,R3- 4,R4- 1, GB), (Al4, Rx- 3,R2-2, R3- 4,
(A2, 1 2@1){3 1%114 ) 3(AB-Ra- R3Ré~vﬂ%323 £4)1,G4),
(a'2, ﬁ g@%g %ﬁ%% R2 1,R3-2,R4-2.G1),
(a2, A‘14R 25 ]GéRz 108313 Rii2.G3% for nul a

(A'2,R11L,Rg:1 B%MC&G@OM@H& 251121:13R3F2 BHR2&®Db R3d(111")
(A'2, RR4) R2- 1R3tHR4eDHIO P2, Rhar B2, RBrGRA-1,iG2)phenyl or a
(A'2, Rt RIeNRIMRA NG, emm@i i1cRbat RBOLRAL | € 49F oup
(a2, 2D RRNER egémrffc,%r)r : qusq"ﬁgtw dfigfyl ch ring A
(Azéifﬁ EH& I2 393 42%} eny
(A'2 éh]zBBy]r B3ol. ; %&@of@ﬁymlﬂeﬁﬁdt Rehu; %é?r’é)odl oxol yl ,
(A'2,R1di,Rpct, BBenRadi,6x0] &AZIR{1eR2iNABtERA-1,6fBrred to as
(A'2, RONMORYNLRBA Wi £/E )i 0&2&14‘13%22113 1,Ra-temound,
(A'g, P&‘ﬂefﬁbfh RB0ORA-1 'G%)pt‘&& 1 1*@%9235 } e )] gLLgd to as
(A 2 ﬂgﬁb}&;\" ’%Ei)p 2%} Rér%efia 5 ferred to
(A'2,B3-LBAppBadh Rl e Lh 14, B2, R3z), R4[2> ] 2) the
(A'2 RmrmaarmRsvmamel G IRY(A'Q,RbvieR24,RBI2,BubsG3Dut ed Wit h
(A'2,Ral nperp Rbex, B4RBfA [ (AR &1 RY-24, R3a Rqoxrwmnd i n which
(A'2, BY 2F§’R33,)2 Rt4hi3 EDTPRYNE: - 1"‘@9@&@ K45
2 g; ME ' EABR S R £RS!) 46 ge comound
1-1,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,G5H),
(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),
(A'2,R1-2,R2-1,R3-3,R4-1,G5), (A'2,R1-2,R2-1,R3-3,R4-2,G 1),
(A'2,R1-2,R2-1,R3-3,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,R3-1,R4-1,G4),
(A'2,R1-2,R2-2,R3-1,R4-1,G5), (A'2,R1-2,R2-2,R3-1,R4-2,G 1),
(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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3) the compound, wherein R2a and R2b are each

i ndependent |y hydrogen, |ower al kyl or acyl
(hereinafter, referred to as conpound in which R2a and
R2b are R2-1), the conmpound, wherein R2a and R2b are

(A'2, RHOQ Ithszqvesngefm (1*@5)9«14&;! Rare, Hzeéem edRi-2 @$),conpound in

(A2 R:5%81%3 Ro- § SR §: g)und wher ei n
<A2 3%33 fg% S BT %eﬁ?@@%a?* i no

(A'2, P(lharFe‘:l a3 érR4T1e‘Eré} (&R, B3 AR L 8BYIRA11G2hhi ch R3a,
(A'2, RRBR,RRIR3-3MI4 R3A3pr(A' RR-112,R3- IZeRmmmrﬂei) wherei n R3a
(A'2, mnﬁ H3Bb, R31r3 ®8-1,68) (B3 Rar e Hakews Lopethen),to form
(A'2, gﬁgggf% 3 RE&C 9?%9%& %1‘3%%2’@6% ¥ 4%(}5 cl ohexyl

ich R3.
(A2 BR% %%dRﬁézd ﬁl‘r)rdG erein R3a
(A'3,Rind, BB, Ry, Ra- 1 GM}I (I%%LRd{ & R2id. BardeRéUpS2).t uent
(A'3,Rell &2-aR 3 11oRe HaGeY el R 1- 1 yR2- 1oR &1l R¢ 1@ d),naf t er
(A3, Hleflq{Z e0R3-Q, RS- 1GGBPAWS R1R 1 VIR-aIR 83, R4 7330 1), R3. and R3d

(A3 fﬁalﬁ 1t§g(f£8%’%” Rl‘ﬂﬁiq{ hRE3. R %3@3 a?g 52 and
(A3 4 g‘e‘gt?ﬁol Eé?{i : R3- 4),

(A'3, ]O@ 1 13 % Ré lc@’rgo %IR]\M]\éF%llnR%ZE‘ld @'3 ,2, and each
(A'3 }?R4111i2 |1n®%1ﬁeﬁéielnﬁl3 @aa,d@em R2-3vRB-2aRKkdxG4),| ower
(A'3, Ri-H)R 2T R®-2, ROVIEG 5 (ay B H1i-0 RmoRscerhcmeu)

(Ava,g&‘i%f 3%{4@@2@' eﬁtmr 1, kefers80pi o @s) Icgngoggd 2' n
(A'3 %13‘ ‘IJ%Q? ﬁg %1?;’ %%ﬁtnq%%al % ﬁgr#;gggnaf ter,

(A'3, B2 ddR8 s BE 108* 425y 6) the
(A'3,RoApRemidR 3 vhBrel, 6 GP531R1]e 1db%\leR813 R4-16d),, (v), (X),
(A'3,Kxi1iR2-1,R8-J Ritv), GEhe( e /-1 R 2- Is RB €3, R, Ga),as conpound

(A'3, B 1@2th§3 R4@lbz>tm3mqwq RBNERGINGE), s the

(A 3, Lér%ﬂz f??erm(éépé% B‘ﬁr 1(1¥§ 41 ﬁ§'3’ L§4)2 e’ I()éIhVG) -
é&‘a‘ R MG BAURG DuiRdr 1 1R P RHeL Bk 62

(A 3,RIIR2-ZRY* D, 4(lﬁ§r3)(§é\§3 RI-LRZ-QRErL, 3&%?1\/(})4 ) and ring

(A'3,181 |1sR9mRemaRl4y1 SstA'8IR ed, P12, B8t 1, Rard,Ganal | y

(A 3 EPQSRQIZURle RMF@GZ) {A 30591 i10Ra!d RSSIJR&Itz t;lsb ed

181?69 EB ORYLORY t'fz Lefls g
t onal I
i @L’ édf#% Qf{# Pb% ok p??ft?ar% rtyf’?é st { ed
(A'3, lulnE? R3hRidoh&8y éb% s R2R Bso8d
(A'3 Rp‘th Rﬁaﬂ Rgz 2581431 |Gtﬁ)t A 3Rt RYra, BBr@gR4 23&1 ,onal |y
(A'3 BUbSRRIAIRED RU- &R (4rB|R DN, RRid, RBad, Ry -F G331 i tut ed
@ié;ﬁé"%és%ﬁ'%ﬂ"‘”’“@ié% 2 B
(A 3 t Qﬁ% ov%ér a tr 1 I
(A'3,BldsRR13ReP: m%‘%l?’ RbrleRgrot é 6 d %/r omt he
(A'3,BUisRRtBAL3, @'4011&@ (lhérﬁlﬂaRﬂe% R3r33ﬁér2 @d)x 0 as
(A'3, RONPRAFKIRIBA3, WA- 26 L, (4'333)-1,Rbe2, Banp®4nZlGarerein Gis
(A'3 RNe RBOYR3(A K4 2. ANCATS RY 1BRES:, @B mai o) substi tut ed
(a's gg@sgﬁtwgg{ 0514 %&%Sﬁ tz“k% BULARUDY o onti onal Iy

su t I'tu
(A'3, R B2ol- 31 3%01%2 é@ > b0 azol yl,
(A'3,Bpt2,BBal, Rﬁ bﬁﬁshqfﬁt 31;Fli &Bﬂobﬁﬁr bﬂ‘i 2,600i onal | y
(A'3, Ruls Rt YyRad1 , R4-2@k 3| (ASHR i @RBRE} Y RSubRi4i-2 (iR d
(A'3,R$OOHRNORG 1 faqpélcp@akAss Eybzskatptc@% JRapsidwyr i di nyl,

(a'3, 8R4 Egai Eé d§ céﬂ; O nzaga 11&%'2%4 PRis) ggg'sltlvt Lent

(A3, ﬁi H % é‘é? Ef% %E{éugrlzf%n& sting of

(A'3,Rfe2, B@bbﬂ&’%lé?ﬁ’t 1&@u 3 BA® - REnbR3a &i onal |y
substituted with one or nore groups sel ected fromthe
substituent group a (hereinafter, referred to as
conpound in which Gis (4), the conpound, wherein Gis
the above (ii'), R5 is hydrogen or lower alkyl, W is
0, and ring B is optionally substituted pyridyl or
optionally substituted pyrazinyl, herein, the



1, R2-
-3, R4-2, &4),

(a'3,H1123R3; B35, Reta), G &3;@1 21R222L 3 a;aBA 14Gn
(A'3, R N2ZRBRVE,RS; RBR4- n,gm WBRP2,K3)1,R3-3,R4-2, Gl)
(A'3, RN 2R YT R3R2RA- 938123, @@3]111332)R2(k°~R2 FRY-2, &3R2- 2, R3-

,&1

264),

(A'S, (Mx) - haRARL. S8k, (A 2, Ry-
(A3§ %Rg %%ILR? % R@oL Ry ]R§2)1 Rd-
(A'3,BlE1R22.RB21, ﬂyLl Ffsl 2. 13- Reph, R4(IGA) Ry

(A'3, R12R2: RR31],R4- 20@) (A 6&22@2 2 RB2L, BARBG), R4 2, 4),
(A'3, RN 2RBY:, R@ R&4- :20%3 (A'3R%1-2,REH) R3-1,R4-2,G3),

(a1, f\% R% Blapﬂg)Rz(zL\ha Rey.d 12 R3- 2, R4-
2 RSEpled B o)
(A3, R HRE2 RE" fhil421|$33 Ml&l@l 2 RB2. Ry

(A'3, R;lFZZRZ RB322, Bk 2,G5¢25A 3(RL2, R? 2J.R|322 B#@(ﬂ)m 2, R),
(A'3,RA- DRBy2 R3R2 RA-R&G D), BY-32R GB), R2(DR3; FR+4-2,G3),
(A'3, Ih%?R% 5%322 'R‘lr 2, (ﬁéé(A(aAR? zRM 213822 24RBGS,; Re- 1,

(A'3, ) h?]% 24563 5 Rrs-3,
(a3 EX?GR 2@&@ G_13R§A§1$& s &?E%E% "
(A'3 RJF&RZ RB333,Ret-2,@50) (AR, HR212,R3:3

(A'3,RA-ZRRy2,RB; 3%2%4122&323(&%31@31{2 4,R323,Re-2, G?RZ 2 R3
(A'3, ﬁl%R% 2@@3 R(MQ}BY(AJB B@ 2, BoRBR3- k422 () (A2, Ry-
(A4, RITORS 1)61 51 g@yl RaRe R fé%ﬁ R4- 1, GZ)
(A'4,RA D! i‘ Q(W 41%2%4%
(A4, R1GER2- mszlm 1, (F@ éARiaR!L B251,88) 1, Rl £ Ry-

(A'4, R1IROR2- RRH# 1 BM-2,GTR YA 4 RL2] Rp-1, RIRDRL RGN, R4- 2, (R),
(A'4,R1-1,R2-1,R3-1,R4-2,G4), (A'4,R1-1,R2-1,R3-1,R4-2,G5),
(A'4,R1-1,R2-1,R3-2,R4-1,G1), (A'4,R1-1,R2-1,R3-2,R4-1,G2),
(A'4,R1-1,R2-1,R3-2,R4-1,G3), (A'4,R1-1,R2-1,R3-2,R4-1,G4),
(A'4,R1-1,R2-1,R3-2,R4-1,G5), (A'4,R1-1,R2-1,R3-2,R4-2,G1),
(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,G1),

(A'4,R1-
(A'4,R1-
(A'4,R1-
(A'4,R1-
(A'4,R1-
(A'4,R1-
(A'4,R1-
(A'4,R1-
(A'4,R1-
(A'4,R1-
(A'4,R1-

1,R2-1,R3-3,R4-2,G2), (A'4,R1-
1,R2-1,R3-3,R4-2,G4), (A'4,R1-
1,R2-2,R3-1,R4-1,G1), (A'4,R1-
1,R2-2,R3-1,R4-1,G3), (A'4,R1-
1,R2-2,R3-1,R4-1,G5), (A'4,R1-
1,R2-2,R3-1,R4-2,G2), (A'4,R1-

1,R2-2,R3-1,R4-2,G4), (A'4,R1

1,R2-1,R3-3,R4-2,G3),
1,R2-1,R3-3,R4-2,G5),
1,R2-2,R3-1,R4-1,G2), -
1,R2-2,R3-1,R4-1,G4),
1,R2-2,R3-1,R4-2,G1),
1,R2-2,R3-1,R4-2,G3),

-1,R2-2,R3-1,R4-2,G5),
1,R2-2,R3-2,R4-1,G1), (A'4,R1-
1,R2-2,R3-2,R4-1,G3), (A'4,R1-
1,R2-2,R3-2,R4-1,G5), (A'4,R1-
1,R2-2,R3-2,R4-2,G2), (A'4,R1-

1,R2-2,R3-2,R4-1,G2),
1,R2-2,R3-2,R4-1,G4),
1,R2-2,R3-2,R4-2,G1),
1,R2-2,R3-2,R4-2,G3),
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(Al 2, Ry- 1 R2-2,R3-4,R4-2, &4), (A 2, Ry-
1, R2-2, R3- 4, R4- 2, &), (A2, R-2,R-1,R3- 1,R4- 1,
Gl), (A2 Ry-2,R-1,R3-1,R4-1, R) '
(A2, Ry-2,R2-1,R3-1, R4- 1, R), (AI2,Ry-2,R2- 1, R3-
(A4R]1. RR2 2,R334)R412 ®3), (ARRll 1,R52, RE{BI 4 ),R2- 1, R3-
z’&zﬁh R4Al B 1RV R2111&3 H3-BRL1@B
(A4IA‘| JAL kZB R§‘4G)R2'1’ -
(a4, ]Al ; Ey 3 4 1, R3- 2, Ra-
(A'4,Ri1- 1@3 21@3\132ng2);2@ 4,3131 4- 2@ Ry 2, R2-
(A'4, R -RR2-2R43-31R 6) G 4], A4 R1-2, mgﬂsaa%zzzmls)l &),
(A'4, R P22R M- R3- RZRZh 83{)}_5(AR4R2L 2@9-1, KALZR Ry G@) R2- 1, R3-
(A4
AR e TR R e 1

(A'4, JAzgR RQ 1@ 21G|2@;, (284 Rdl- 23322 R3-1,R4-2,GB),
(A'4 R]A22E€£Ryl R3AZR1:FG43, (%44,3163)32 (1AR3_> 1§42,83), 1, R3- 3, R4-
(A'4,KH1-232-1, RAZR B, B1R2(A', FRB2 R4 ;H3 -8R 4- 1( 428, Ry- 2, R2-

(A'4 221@11(;4\ @R?zﬁ?zh%i‘z 541@532
<A4iﬁa@%y% hadaalihgl e oo
(A'4,Rix2pRE3 1. @31:@2}3 I2)R2-1,R3-2, R4 2 3),

(A'4 R]A22RRy1 R3RZR1; 2%@424, @44,13@)32 AR 2F4- 2GRY.-
(A'4,H1-B3R4-:1RA3-3IR4@5G1) (K'2, Ry 2R RA; A3 B3R 4,18 2], G4)

(A'4, Iéf*zZRE% r3-FRa- 11G]3,5<3<A 4,12 Ha-En3-3( 16\421 834)

R (A R @gﬁq@’s@

(A'4 I(lmszzyl R3fRR2: 22@4 4 G2)R2-AARD SRR4 2, G:é 2 R3 1, R4-
(A'4,H1-2R2;2, R8¢ IZRRyL 2%1922@24&3} 2]RR4-Rd-1,K3)1,G2),
(A'4, RﬁzZRByz ﬂaFi2R2 B@}B) 1(184 R112 RZéL)z RM 12483/(}2,) R2 2, R3-

(ara, 1% , R2- 2, R3-
DR
(A'4 @-)ZR 1253 Rg 2@42 /4 p@ 112@,1 3-1,R4-2,G5),

(A'4, RNZRBY2, RBFQRZ R&1), &4,R]- 20R3-2, R3 2,R4-1 G2)
(A'4,1Q1°{22§R53’2,§3FQ,R%;1§§9 %ﬂaﬁp%mz épgz ;@4 ;2 G4),

(A4 R2YZ RB'ER R2 2-2Gl),
(A4§§ R%z By 4Ré é Y- 22R§22R§4%3G%) R-2, Gl),
(A'4, BI1HRARES0 R4 DG A'4(Ii>\ R@E B3pR$:R65), R4-2, &4),
(A'4, RN ZRR2,B3FRRRE; RG1), QM42R132)R2(2AR2 FH4-ROR, 2, R3- 3, Ra-
(A'4,R1GQ,R2:2 RALERRYL 233?26124831 2, Ra-2]RGH R4-1,G4),

(A'4, zzRByz 33?11% 4}%12@3%21{33}{42(}1)
(A'4, 3% g% R22R33R42G3)
(A'4, A@Rﬁyzgs@:&gg@ %4%1%1 1_?tg2R33R42Ga)
(A 2, Ry 2 R2-2, R3-3.R4- 2, @),
[0067IA 2, Ry-2, R2-2, R3-3, R4-2, &B), (A 2, Ry-
In thé fB?m%hR@rﬁ R422,R362) R4(A12GR>1/)2 R2-2, R3-3, R4- 2, &),
[Che‘%‘A"%‘ %ﬂ’%l?g%& R3-4, R4- 1, @),
(A2, Ry-2,R2-2,R3-4,R4- 1, G3
(A72, Ry-2, R2- 2, R3- 4, R4- 1, G4) (AI , Ry-2, R2- 2, R3- 4, R4-
1, &), (A2, Ry-2,R2-2,R3-4,R4-2, (31)
(A2, Ry-2,R2-2,R3-4, R4-2, @),
(Al 2, Ry-2,R2-2,R3-4, R4- 2, R3),
(A2, Ry-2,R2-2,R3-4, R4-2, A),
(A2, Ry-2,R2-2,R3-4,R4-2, &), (A3, Ry- 1, R2- 1, R3-
1,R4- 1, G1), (A3 Ry-1,R-1,R3-1, R 1 @), (A 3, Ry-
1,R2 1,R3- 1, R4- 1, R), (A13 Ry 1, R- 1,R3- 1,R4-
1, ), (A 3,Ry-1,R2-1,R3-1, R4-1, GS)
(A3, Ry-1,R2-1,R3-1,R4-2,G1)43 (A" 3, Ry- 1, R2- 1, R3-
1,R4-2, @), (N3,Ry-1,R-1,R3-1,R4-2, ®B), (A 3, Ry-
1,R2- 1,R3- 1,R4-2, A), (A3 Ry 1, R2-1, R3- 1, R4-2, &),



G5), (Al4,Ry-2,R2- 1,R3- 1,R4-1, Gl), (A4
1,R3- 1,R4-1, @), (A4 R-2,R-1,R3 1,R4-1,G3),
(A4, Ry-2,R- 1,R3- 1,R4-1, &*A), (Al4, Ry-2, 1R2-1, R3-
1,R4-1,G6), (A4, Ry-2,R2- 1,R3- 1,R4-2, Gl),
( Ry2R21R3 1,R4-2, @), (A 4,Ry-2, R2- 1, R3-
1 MBYR®(A 4, Ry-2, R2- 1, R3- 1, R4-2, G4),
& 2R21R31R4 2,G5), (Al4, Ry-2, RO-

4- 1,Gl), (A4, Ry-2,R- 1,R3-2,R4-1, @),
v Ro- 1) R3-2, Ré- 1, &), (A 4, Ry-2, Re-
1 -1, &), (Al4, Ry-2,R2- 1,R3-2,R4- 1, @),

,R2- 1,R3-2,R4-2,Gl),

R2-1,R3-2, R4-2, @), (Al4, Ry-2, R2-
1 {2, &), (Al4, Ry-2,R2- 1,R3-2,R4-2, GA),
( Ry-2, R2- 1, R3-2,R4-2, Gb), (Al4, Ry-2, Re-
1,R3-3,R4- 1, G 1), (A4, Ry-2,R2- 1,R3-3,R4- 1, @),

1) theAcdmPyurd Ré-hkerBar 3imd-Al,i&3phefyA’ dr Ry n2trBgen-containing aromatic
hete$@1§gﬁﬂlp1(}%)ama(f€el4ar@é'rgecRgo aéacgﬁrpo%,nﬁ“m whid®ding A’ is A'1),
the &oxﬁgnggu V§ e@}l ;ﬁ' %&yl éﬁéél%4%5%r benzisoxazolyl,
benz?mrd}z@y 2 R2OT 1 egzp&ﬁ%l,@) b 1}1@ o] _yé R ben)ddmxolyl or
d1hyd_rqh3ngod:{4xglan@) (hemmaﬁgyr,zrq:ﬁgrreli Fqgaq CRZFLPP“G]_i) in which rig A’ is
A'2), (Al4, Ry-2, R2- 1,R3- 4, R4- 1. @), (Al4,Ry-2, Ro-

the C%K%%lﬂldR%hélreugﬁng AAApRYn RereindfBerd rE¥erieds) as compound in
whlcg rﬁén - 4,R4-1, &), (A4, Ry-2,R2-

A ,
the CPRIP@W Qv}@el% Fxé%n } @z{p&hdg) (f}%xﬂaa% i‘e?&rre%’t%s compound
in whickaripg AZ9 AYA 4, Ry-2, R2- 1, R3-4, Ré-2, Gb),
[006$]A4Ry2R22R3 1, R4-1,Gl), (A'4Ry2R22R3-

2) thle Mﬁp&anﬁ)heﬂe@ﬂ-%ﬂé‘ Zn BptboR3ty duthdituted @ybocyclic group or an
optl {%Yb(%;@%? ’hlggerolﬁa'%c g%u@ﬂeregﬁﬂeme%&d 40 R3- compound in

which’ 1 Rd4- @) .

the cpnmp@d@gt)her@meR? @tp@aﬂy@xbs@tp&ec&p FYI’ opt10n§ﬁy substituted
pyridiA, 4poRyioRaR? - ZuRBtituf 2p@gz1ny1 optlonal substituted thiazolyl,
 optidrAlf; RybsRitkie @ ifdXkazol; dpthlnally AbBsfRyut2dR2120RBiazolyl, optionally
substufdt 1. th@g%oloﬁ%ﬁgﬁy % Ei%n%ll'?3 %u@@tlt&te(ﬁ? uinolyl, optionally
subsﬁﬂu?ﬁg 19(%u4n?%y 2 I&B li)n;l: 83 gl optionally
subsp&uge UIIIZiZRhanl mptl H{,f st tlﬁ? Zpy ghngs hereinafter,
refexrad 40 R @mRZUN R thRelh BXG& .
the éd&iﬂoﬁﬁidZwﬂ@r&uRRxZ;R@yé’loﬁé)(yl (NﬁpRnyP,, ROrgheBry3, (Rperidyl, or
pipeilaziﬁyl]-ﬂher@ﬁ'lsfkté%/r@fe'%gedztd?as c3nfpbuhd &@2which RX is Rx-3),

3) the compound, wherein R22 and R2b 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 R22 and R2 are R2-2),

4) the compound, wherein R32 and R3® are each independently hydrogen, halogen,
hydroxy, lower alkyl or amino (hereinafter, referred to as compound in which R3a .
and R3® are R3-1),

the compound, wherein R3 and R3" are taken together to form cyclopropyl,
cyclobutyl, cyclopentyl, or cyclohexyl (hereinafter, referred to as compound in
which R32 and R® are R3-2),

the compound, wherein R% and R3 are the same substituent selected from halogen
or lower alkyl (hereinafter, referred to as compound in which R32 and R3® are R3-3),
the compound, wherein R32 and R3" are all hydrogen (hereinafter, referred to as
compound in which R32 and R3> are R3-4),
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(A4, Ry-2, R-2,R3-3,R4- 1, &R),
(A4, Ry-2,R2-2,R3-3,R4- 1, A4),
(A4, Ry-2,R2-2,R3-3,R4- 1, D), ' '
(A4, Ry-2,R2-2,R3-3,R4-2, G 1), (Al4,Ry-2,R2-2, R3-
[oosgf’A,Ri 2, @), ( 'RLSLRy 2,R2-2, R3-3, Rd-2, G3),
5) th erei go_ gac depgndentl ogen, lower
e IR "B e

alkoxx_, IR&ferfU@ll)amTA; y]F@uo 20)% a]i(y@)edlox ereinafter,
refen(eAwa/c@ann@mmCmB‘* ig R&d), (Al4, Ry-2, R2-2, R3-
the cdofpbuhdFAwhetddh4nRys ) R3- 2, R3ad 4dedthr R]:‘ %)independently halogen

(here{rﬁfefeﬂe%r% £o BScoth Béna,lnci‘vﬂﬁoh R*is R4-2),

6) th ( Iap(%ncg v%erf’nE? %’\ } ’11) (iv), (v), (%), (xiii) or (xiv) (hereinafter,
referl(e/gi: zp:&c%mmux?a

the cOMBOURYL, 2 IREredn FE3-ia, Fg- 25@59 (n[)od?lé} (1K) 1 0E).f @ mfpcil) or (xiv')
(here{daftdr, rEferesd cahs tompohadla] wRich G,is, (NRRaR2b (I V')

the céxﬁf)))ﬁn&h%%k&n%fﬁs%@ dvdvealie), q@ch GvileRendentyii’) or (xiv’) and
ring 2% liﬁogg 1? ll}QgglﬁlbstStru ont g?g:ply Mﬁdﬂ)“t @&bétﬁ\ﬂ%éd pyrazinyl,
R e e
substitiged; rbaﬁ@@ﬁhla?(éy]erpéﬁloﬂé &s SBFpoUHS i ewrrliihlg gptionally
substiigutAd 1y ypirtdhgl, captponaity, S\Mbetléunedua@thom phéiepially substituted
naphByiidiyl, iopdinally Bebstitsedazpliyhzolinyl, or optionally substituted
pymd%gg;lgxp%ﬁﬁﬁlo'}%k?kﬁe@ﬁ EHB%{ﬁt&@{}Z@tlh#daﬁnélrolpﬁéqgé:lgét‘éﬂqirbﬂn the group

cons1éb1ﬁ1§ e SHIP)ZO Oxt\(,) e!wgz)% al?:r]l’ t1onalbegu}gschteﬁsced one or

moremmenser pﬁfgdA rorrst ﬁeﬁﬂhsm(tﬁéflél%{aflf’e‘i‘ (hpemaarel refegeed to as
compoanddnnshich @hs&B)ring A is A 3), the conpound,

the cORBIRINA, WireM G Ss pie iabplve (GE), edmhtimy B fsedmiseall cubstituted
pyridi, COPRONNGY | Bupbiitltedl Ny rAzidd, Aoflionh197Glubstituted thiazolyl,
optionally substituted isoxazolyl, optionally substituted benzothiazolyl, optionally
substituted thiazolopyridyl, optionally substituted quinolyl, optionally
substituted isoquinolyl, optionally substituted naphthyridinyl, optionally
substituted quinazolinyl, or optionally substituted pyridopyrimidinyl, herein, the
substituent is 1 to 3 groups selected from the group consisting of the substituent
group o and lower alkyl optionally substituted one or more groups selected from
the substituent group a (hereinafter, referred to as compound in which G is G4),
the compound, wherein G is the above (ii"), R5 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 a and lower alkyl optionally substituted one or more groups
selected from the substituent group o (hereinafter, referred to as compound in

which G is G5),

[0070]

compounds in wh1ch in the formula (IT’), a combination of ring A’, RX, R?2 and R??,
R32 R, n and R4, and G is as follows. _
(A'1,Rx-1,R2-1,R3-1,R4-1,G1), (A'1,Rx-1,R2-1,R3-1,R4-1,G2),
(A'1,Rx-1,R2-1,R3-1,R4-1,G3), (A'1,Rx-1,R2-1,R3-1,R4-1,G4),
(A'1,Rx-1,R2-1,R3-1,R4-1,G5), (A'1,Rx-1,R2-1,R3-1,R4-2,G1),
(A'1,Rx-1,R2-1,R3-1,R4-2,G2), (A'1,Rx-1,R2-1,R3-1,R4-2,G3),
(A'1,Rx-1,R2-1,R3-1,R4-2,G4), (A'1,Rx-1,R2-1,R3-1,R4-2,G5),
(A'1,Rx-1,R2-1,R3-2,R4-1,G1), (A'1,Rx-1,R2-1,R3-2,R4-1,G2),
(A'1,Rx-1,R2-1,R3-2,R4-1,G3), (A'1,Rx-1,R2-1,R3-2,R4-1,G4),

45



2) the conpound, wherein Rl is optionally substituted
| oner al kyl (hereinafter, referred to as conpound in
which R1L is R1-1), the conmpound, wherein which Rl is
met hyl (hereinafter, referred to as conpound in which
(a1, B3 18- EUR@z R4-3) GﬁmACpmoym:b 1epgRH2R2e and R2b are

(a1, 2T Tk 9P er Efét$¥) frxgrgemé o, zafw' oSt o |

(AL RO By d B2 2GD, h"?ezﬁzirind
(A'1, Roof Ry R H§ebd (llr@ibr(ﬁalf Rexr 1, Rr?efleR?r éeR‘t 3, @\3 ,conpound i n
(A'1, Rabhil gte-R2R3-arkl4 R2638r(@' RRx2) ,R2-1)R3-BReAn@oynd, wherei n
(A'1, ?&3 I@M ﬁ@% Vgiqzaggﬁlmér@e@frmmtm 3%%{2?9@)1 r 23';9:3
(A'1 X n% ATON of @R)
T T T BB B
(A'1,Belldh? édR$T40?r11HaGébe(rﬁ\ b L s, B3 1éyR41n@Rbi naf t er,
(A'1,ReflgR2-40R8d,Rs- IcGBRdML, R:n LyR2-dIRRY, RaridGRBd ar e
(A'1, 13312 2- 1L RS CRAPIOGSY, (MMl IRRI, R2ARR3dGay.e al |
(A1 B Qf gggRéfh gl &5 erAv i err § 4aﬁ4czoa@9und in 0
PRI L i
(A'1, Bl loR212, RBOwWB A ]aGR erérR%rzk
(A'1, Rt I<1y]R2+2 B3-10R4;1 6‘r|8)| rR)allklwvénBahloRy 1,6¢).ei naf t er
(A'1,Refiere iR, RS- OBPOLOD, Rt 1VR2-GIR B4, RS- H@1)), the
E@R3V§‘]“R&BZ fol (1R 1-9, Re-22Rg-€REL BY) | S
B RO e o -
(A'], Brids B2 12 BB Rtk G o(fAel(R’f = ?( %), (XI ii),
(A'1,Rx- 1 R2 D, RBHBREr h&f3) efA' Lrids- érR%@ 3 ?aB4c]o und in
(A'1,RRIICR2C RS- HR); 1,05, ComPumnoR24ehRBed, R4@2,G4)t he above
(A", %11 ﬁtz o R3" Rald Y}?)) AY)Rx-OR2-2, k%14 Ra)2, @r3) (Xi V')

(A'1 xé'é ‘3£1R4r ‘AEf 1% ﬂ%é g%‘ﬁzﬂi‘e : ICh) Gis

(AIBﬁl 2 )leﬂbff(l % % and ring

A, er]sRérﬁ B@n%ﬂ‘iyl ﬁﬁésztluEéd R914.8y13, ally

(A'1, RubSRRE2RSEER, Byir G I Y (A" 10t 110RaA1 3, RBs?uBstz Gived

(A'1, RQI@RQW!RB R4 2ead)| YAIURStl ROt B3I SBMaZ, A |

(A'1, ﬁ&tf gé 3 éld t gghyk razlokalﬁ%ty 9@5)0”6" ly
oo

"SUbs |tu gf) b%& %1&}2 E%nég y?stltuted

(A 1 X %
Bt Bﬁa? é@j‘shqi’t)t &4 1nBpr Ryi3 onal |y
(A'1 Rub]erZtZr,Béidqu Az (A, le B@tz Br3a4 [Ryi &@dét i tuted
(A'1,R¥F1 80Py R WNyIG2)heéad Rx- T, Re- S R3s4 Raugii#3)is 1 to 3
é?%ae&treﬂzfdmrmefzgrpm mrgsr $4- m;rﬁf t he

Lo t
AR e SR .
(A'1, B B2 Lé 164, ‘ﬁelrgl"n?agge to as
(A'1,Banp&entl Ran 14 ¢rG@ |é 1GB¥x;2,RRel é@r‘rbéiﬂh%l Glherein Gis
(A'l R&ez meyeRa( i1jR9-2,GANdAI, Rg- BRi2s1, &3 L ®¥alGB)subst i t ut ed
I@&Otl'f@zi@'(l}zl’) gubshixtaiRed; my- Mmlea)opt i onal Iy

S b e

(A'1,BuxbeR2 Lt 2 Re-AdEY), (AdbRroh B2

(A'1,RsOZ M 0|BE-2, Boi @2 (Ay1, BuhE Ri2t U2 RapRIG); i di nyl ,

(A'1, R & avah IRs- sUbSbi G ) € JRxPARY- i Y2 H4- QMs)onaI ly
(a1, ?[t#t RSl '1dé’P)Vr(A“i §;‘2’h2 DefR5 -4 Rgo)subst i t uent

nsr sting of

S I B

(A'18a8R 3 a3 44, %ﬁ)e ér B7 © Ry Bd from the
substituent group a (herei nafter referred to as
conmpound in which Gis 4), the conpound wherein Gis
the above (ii'), R5 is hydrogen or lower alkyl, W is
0, and ring Bis optionally sgbstituted pyr|dyl or
optionally substituted pyrazinyl, herein, the
substituent is 1 to 3 groups selected fromthe group



R2-2,R3-2, R4-2, GA), (A 1,Ri-
R22R32R42C56) (A 1,Rl- 1, R2-2,R3- 3, Rd4-
GL '1,Rl- 1,R2- 2,R3-3,R4-1, @), (A 1,Ri-
3,R4- 1,&B), (A 1,Rl- 1, Re-

R2- 2, R3-

E{&ez&aﬂé& ,Ial 2, GRA (A11,Rk-2, R R3-BRH2R43), Gb), (A'
(A'l, % },IE? §4F4(A21 ﬁl&z KM RS- 4—2F@o)21R3R2 2RLF1Q32'
(A, Eu( %3%@‘&5& (A 1, RL-
(Ale(ﬁé‘ziPF?g“iFk 1, RA-1, @),
(A'1,RxA2,R2- R1R524 M -1 @:5R§A']LRR42 RJZ 1@ 4. R&2,GIRL- 2, R2-
(A'1,Rx-BR2-1, %4, H4- &G2),(A'1, R R2-RR3-4,182,G3R4- 1, GB),
(A'1, K2, fé—z %@43@4 21GB§3 G B‘sz?.@? 1, KA1 He Blc;g) R2- 1, R3-
(A'1,Kx-B R 2%% 1RE7 G %4 AR gof A

(A'1 finM&’ B3- szRi 1583) @il E"‘G% 2 ;&‘3 1,54 1564k
(A'1,Rx-RE2 27031, RA)L, Go N (1\'1@22@2 RRLBAAUCLL, @),

(A'l R)A2JR§R12 R3-RR4B, BS) AR Rk -2 )2, RAN1IRRD; G3R2
Rx-BRZ2M¥s- 11R4@4d}4) (A1 RR3-R-B R34, IR@*ZZG - 1 &),

SRR e e e

(A'1, Rn2iRRE. B3 RR4- 165D, @41 RAB)R2-2R3-2, R -2Gikb-
(A'1,Rx-BIR3.25R3-2( R1 12, B2) 2(ARD, Rix- RR B 2FRi3 -2, K2)2, GEN'
(A'1,Rx-BIR2-2RR3- 21R B’ BARACAL 1, HBR,R2-2,R3-2,R4-2,G5),

(A'1, B 3 72Rd. 1815, (1 RG) 12G - ,
MR e gé?% ko o
(A'L xR 2 2} (Ai §ﬁ4)2 &),

(A'l RAI2J.RR]}R2 3RE4 21_G|23 G\ RR 02, K52, R34, R4 REB3Y, R2- 2, R3-
(A'1,Hx-4R 2R R&EY) R4(AGH) Rla'2, 22 RR3;RI-3R44 02 GE) , (A

(A1, Bx BlRE 2R1%3?4 R3:1 élﬁ*“fA 1 R)@ JR2-€R34 K- 12G"2’? 2 R3-

(A1 ﬁ ol sl b i Rg z%a%@ G

(A1, Ryt 2 gy, R 7339 ?Ql(‘AZ 2,83 144R4°%,64), (

(A'1 EmeZ 2 R‘Z 4 E4F%G2i 1?@412RX 2-2 RBﬂ R1:2Gi- 2, R3-
(A'1,Rx4R2;2 BB8)4,R4A2,GU) RIA'2, RR2; Rz FRSR2 RR4-2G501) ,

(AL, R SIREL ﬁ311R§421 631)2(&%4 R&-3, 881, R6A R4-1,G2),

(A'1, :A'?aiR 83 Cﬁ%’%) R3-1,R4-1,G4),

(A1, nglR ?? ’ '13 R21R3-1,R4-2,G1),

(A1 }(m 31le Eang 2@22‘ f:@,lgRgﬁ)Rz (#R31,R4-2,G3),

(A'1, R-3ZRB2 R3IFBRA; RG4), (422)Rx-GMAR2-1,R3-1,R4ARRGH) R3- 2, R4- 2,
an, 1@;%)3 RQAi R@ 2‘\’1{421 RQL) @45@3&2 323, R&D R4-1,G2)

(A'1, @55\2 1(B3-2 R4-1.G4),
(A'1, i\ R 1 3 R21c§\32R42G1),
(A'L,Bxt Ra- p@szzﬁg (411@;3 ,R2-1,R3-2,R4-2,G3),
(A'1,RA'3LRRIL,R3FRRRA; RE}AQ Fz&'llﬁeds)Rz 1,R3-2,R4-2,G5),
(A'1,RAI3 R2- LRB?3 R4RB{BL)R4A11 R®)3,R2-1,R3-3,R4-1, G2)
(A'1, Rs%isBlI 3@ ?4 *12R£5]3)R2(1AR333 Rh=1 é4

(A'1, %k R% 51 ﬁ3F§?e1 %g % 3 R4
(A1§Xt% 2 &323&1%(%?2 ’13F33211@ﬁ 25y
(A'1 RXRBRZ RR3 ELR@ 14)( MZ;M&MQLR%&R& ‘Rﬂlﬁl G3)
(A'1,RA ZRR1t RE; RR411 RS})l(zRél Rx@&4R2-1,R3-4,R4-1 G2)
(a'1,RE ZRrR1r RaRZRY- R4, 84*11119@ 2(1/“@33 £ha-1

S g o i b 2

1,R2-1,R3-1,R4-2, G5), (A 2,Rl- 1, R2-1, R3-2, R4-1, Gl),
(A2 Rl- 1,R- 1,R3-2,R4- 1, @),

(A2 Rl-1, R2-1,R3-2, Rd-1, G3), (A 2, Rl-

1, R2-1,R3-2,R4-1, &4), (A 2, 171, R2-1, R3-2, Rd- 1, G6)
(A2,Rl- 1,R2- 1,R3-2,R4-2, GL

(A2 Rl-1,R-1,R3-2,R4-2, @), (A2,Rl- 1, R

- Y OO~ PN A ~



&), (A 4,Rl-1,R2-1,R3-2, Rd-1,

G3), (A 4,Rl- 1, Re-
1,R3-2,R4- 1, &4), (A'4R11R21,R3 2, R4-1, &),
(A4,Rl- 1,RR- 1,R3-2,R4-2, Gl), Al4, Rl- 1, R2-
1,R3-2,1R4-2, R), (A 4,Rl- 1,R2- 1,R3-2, R4-2, R),

(A'1, ﬁféﬁﬁﬁ%raglﬂgi ?2?@%36412{@)112(1%3 zﬂli 2 ngj’ -
(A'1, 2'R3 G/ (A R4'1G2 ’
(A'1, l?)ﬁgRi@Fg3 R4 % %ﬂ %R41 g R LR

(A'1,Rx-3,R2-2,R3-1,R4- lGo) (A'le3R2 2R3 1,R4-2,G1),
(A'1,Rx-3,R2-2,R3-1,R4-2,G2), (A'1,Rx-3,R2-2,R3-1,R4-2,G3),
(A'1,Rx-3,R2-2,R3-1,R4-2,G4), (A'1,Rx-3,R2-2,R3-1,R4-2,G5),
(A'1,Rx-3,R2-2,R3-2,R4-1,G1), (A'1,Rx-3,R2-2 R3-2,R4-1,G2),
(A'1,Rx-3,R2-2,R3-2,R4-1,G3), (A'1,Rx-3,R2-2,R3-2,R4-1,G4),
(A'1,Rx-3,R2-2,R3-2,R4-1,G5), (A'1,Rx-3,R2-2,R3-2,R4-2,G1),
(A'1,Rx-3,R2-2,R3-2,R4-2,G2), (A'1,Rx-3,R2-2 R3-2,R4-2,G3),
(A'1,Rx-3,R2-2,R3-2,R4-2,G4), (A'1,Rx-3,R2-2,R3-2,R4-2,G5),
(A'1,Rx-3,R2-2,R3-3,R4-1,G1), (A'1,Rx-3,R2-2,R3-3,R4-1,G2),
(A'1,Rx-3,R2-2,R3-3,R4-1,G3), (A'1,Rx-3,R2-2,R3-3,R4-1,G4),
(A'1,Rx-3,R2-2,R3-3,R4-1,G5), (A'1,Rx-3,R2-2,R3-3,R4-2,G 1),
(A'1,Rx-3,R2-2,R3-3,R4-2,G2), (A'1,Rx-3,R2-2,R3-3,R4-2,G3),
(A'1,Rx-3,R2-2,R3-3,R4-2,G4), (A'1,Rx-3,R2-2,R3-3,R4-2,G5),
(A'1,Rx-3,R2-2,R3-4,R4-1,G1), (A'1,Rx-3,R2-2,R3-4,R4-1,G2),
(A'1,Rx-3,R2-2,R3-4,R4-1,G3), (A'1,Rx-3,R2-2,R3-4,R4-1,G4),
(A'1,Rx-3,R2-2,R3-4,R4-1,G5), (A'1,Rx-3,R2-2,R3-4,R4-2,G 1),
(A'1,Rx-3,R2-2,R3-4,R4-2,G2), (A'1,Rx-3,R2-2,R3-4,R4-2,G3),
(A'1,Rx-3,R2-2,R3-4,R4-2,G4), (A'1,Rx-3,R2-2,R3-4,R4-2,G35),
(A'2,Rx-1,R2-1,R3-1,R4-1,G1), (A'2,Rx-1,R2-1,R3-1,R4-1,G2),
(A'2,Rx-1,R2-1,R3-1,R4-1,G3), (A'2,Rx-1,R2-1,R3-1,R4-1,G4),
(A'2,Rx-1,R2-1,R3-1,R4-1,G5), (A'2,Rx-1,R2-1,R3-1,R4-2,G 1),
(A'2,Rx-1,R2-1,R3-1,R4-2,G2), (A'2,Rx-1,R2-1,R3-1,R4-2,G3),
(A'2,Rx-1,R2-1,R3-1,R4-2,G4), (A'2,Rx-1,R2-1,R3-1,R4-2,G5),
(A'2,Rx-1,R2-1,R3-2,R4-1,G1), (A'2,Rx-1,R2-1,R3-2,R4-1,G2),
(A'2,Rx-1,R2-1,R3-2,R4-1,G3), (A'2,Rx-1,R2-1,R3-2,R4-1,G4),
(A'2,Rx-1,R2-1,R3-2,R4-1,G5), (A'2,Rx-1,R2-1,R3-2,R4-2,G1),
(A'2,Rx-1,R2-1,R3-2,R4-2,G2), (A'2,Rx-1,R2-1,R3-2,R4-2,G3),
(A'2,Rx-1,R2-1,R3-2,R4-2,G4), (A'2,Rx-1,R2-1,R3-2,R4-2,G5),
(A'2,Rx-1,R2-1,R3-3,R4-1,G1), (A'2,Rx-1,R2-1,R3-3,R4-1,G2),
(A'2,Rx-1,R2-1,R3-3,R4-1,G3), (A'2,Rx-1,R2-1,R3-3,R4-1,G4),
(A'2,Rx-1,R2-1,R3-3,R4-1,G5), (A'2,Rx-1,R2-1,R3-3,R4-2,G 1),
(A'2,Rx-1,R2-1,R3-3,R4-2,G2), (A'2,Rx-1,R2-1,R3-3,R4-2,G3),
(A'2, Rx-1,R2-1,R3-3,R4-2,G4), (A'2,Rx-1,R2-1,R3-3,R4-2,G5),
(A'2,Rx-1,R2-1,R3-4,R4-1,G1), (A'2,Rx-1,R2-1,R3-4,R4-1,G2),
(A'2,Rx-1,R2-1,R3-4,R4-1,G3), (A'2,Rx-1,R2-1,R3-4,R4-1,G4),
(A'2,Rx-1,R2-1,R3-4,R4-1,G5), (A'2,Rx-1,R2-1,R3-4,R4-2,G 1),
(A'2,Rx-1,R2-1,R3-4,R4-2,G2), (A'2,Rx-1,R2-1,R3-4,R4-2,G3),
(A'2,Rx-1,R2-1,R3-4,R4-2,G4), (A'2,Rx-1,R2-1,R3-4,R4-2,G5),
(A'2,Rx-1,R2-2,R3-1,R4-1,G1), (A'2,Rx-1,R2-2,R3-1,R4-1,G2),
(A'2,Rx-1,R2-2,R3-1,R4-1,G3), (A'2,Rx-1,R2-2,R3-1,R4-1,G4),
(A'2,Rx-1,R2-2,R3-1,R4-1,G5), (A'2,Rx-1,R2-2,R3-1,R4-2,G1),
(A'2,Rx-1,R2-2,R3-1,R4-2,G2), (A'2,Rx-1,R2-2 R3-1,R4-2,G3),
(A'2,Rx-1,R2-2,R3-1,R4-2,G4), (A'2,Rx-1,R2-2,R3-1,R4-2,G5),
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1,R3-3,R4-1, &), (A 4,Rl-1,R2-1,R3-3,R4-1, Gp),
(A4 RL- 1,R2- 1,R3-3,R4-2, Gl), (A 4, Rl- 1,R2-
1,R3-3,R4-2, @), (A 4,Rl- 1,R2- 1,R3-3,R4-2, X),
(A 4,Rl-1, R2-1, R3-3, R4- 2, 4), (A 4,Ri-

(A'2,Bx 2R3 RA3R RA- 2GPD) (A'bRA1R 2D RE-2RE3r dof4-1, G1) ,

(a'2, gﬁn?gé t% %‘éﬁ 3 384'1,G),
(A2 ‘é F?% ¥ Rl_?tz% @Gi)m 1, GB),
(A'2, R 4RR2.R3: q‘q@@z ﬁga) WWRABY 1,392, R3-2,R4-2,G3),
(A'2, R URR12, RIFRRA; RE4), 12 Bx-GR2- 11%3{2 R1-2,G5),

(A'2,BxA2R2; RA313 R41=1?-GC1“~3) A'eRA41Ri2b R3- iRB?’r &eid-2, &4),

(A'2, 5’;*14R532 RE. $R42) A4 I@:g %ﬁ( 4-1,G4),
(A2, gx 3;?5 E}% &“ )lAR’ﬁ 2% 251 1, @),

(A'2,Rp 14R;2Q12 R3rHRA- 16 1R194 R2-2,R3- 3 ,R4-2,G3),

(A'2, RN URRIZ, R3RRR2; R4, (;442131(35)R2(2AR8 FR4-2,G5),
(A'2,RxR2R2; RR324,R4- L.GGY) (A" A, 1Fﬂ2 B, R8-£RE3t, 82R4- 2, ),
(A2, R& ¥RE12 RE. 5%421@%21551%( B, 1G4)
(A2, xFéR?‘I?p%BBE %gﬁ% )ﬁ‘d' 2 %5

(A'2, R LRRH2 R3-RR 42 62 3(4Q Iixéz 2-2,R3- 4R4 2, G3
(A'2,Rp URR1Z, R3RERA:- REA, mzm}ea)RZ(zz,\Ra R4 ZJ.GBZ 2, R3- 3, R4-
(A'2,Rx-@R2- 1 R341, RY- 1L, GR2; QA'BRB 204211, RE5), R4(1AG4) R1-

(A2, Bx 3RS, PR3%, B 2.G3)) (A éﬁRézFﬁzﬂi R3- PRI Bufd- 2, R2),

2 (4
&ggﬁ\%ﬁ il 3;%11% 2%;4% ( X%i%;[iRBchiZ(B% Ra-2, ),

(A'2, R Z4RRILR3RDRA-REA, (:aa,z;LR R2-1,R3-1,R4-2,G5),
(A'2, R& YRB1L RIFRRY- R&1D, mzmﬁm)Rz 1,R3-2,R4-1,G2),
(A'2, RA ARBIL B3RP RY- R’Ge@ @@23&9@1&2 1,R3-2 R4 1 ,G4),

(A'2, 624R811 R]4 R2- . R 63),
(A'2, 2R3 1AR 4F34G§) @),
(A'2, A24R?¢1]. 53;@}:14 cpR2-1 R3 5 R4-2 G5,

(A'2, ]({A‘?AlRRil- R3RRRY: R:Gl]) szzg}ea)Rz(lARg FR42,82), 1, R3- 2, R4-
(A'2,Bx-TRP; 1,043 RY- 2.0°); LWBR22FA2D, B8)3,R4-1,G4),

(a2, 1%24 Rlr 2aR2 R B (P4 S B, 1 RS- 2, Ra-
(A'g, i@s@ﬁ% g;% g2% %é‘ 1 R3- : 2,G3),
&

(A'2, R24R§11 B3 Re- 2gR¥#)R2-1,R3- 3,R4-2 ,Gb),
(A'2, Rx 2RRILB3RERY-RED), RY2RGZR2-1,R3-4,R4-1,G2),
(A'2, RA RB1L, R3R2RY R& D, BI2RE2) R2-1,R3-4,R4-1,G4),
(A2 RﬁrzﬁlRBlr R3RPRY- R&o’é}; @@2%@@5{2 1,R3-4,R4-2,G1),

(A'2, 24R 1 3% )R21R34R42G3)
RI} 2]R

(A'2, 35\24R§11 3,:& Rz 1,R3-4,R4-2,G5),
(A'2, R %RR12, R3RD RE- Rﬁlé (:?421R R2(ZAR3;1RE421,,92), 1, R3- 3, Rd-
(A'2,Rx-LRP;2,RA" LRA11 :GERZ(Az BRB»ZSRR@ R3-1RY:1,G4),
(A'2, RA-ARRIs. gsRiZRh R3:53, BdoREGDR2-2 R3-1,R4-2,G1),

(a'e, £24R R%% % ;%RMRB 1,R4-2,G3),

(Az 24R R22aR3; R 422, ﬁé)z R3- 1, Rd-
2@ 2 5,3 2R 1.8 Inkp (4 2p88x @,,m_‘le@@ R4-1,G2),

(A 2 1({;4\*?4}{&12 R3R2 R RS, mzmﬁmm 2,R3-2,R4-1 G4)

(A'2, R ARRI2 R3R2RA- Re:5), 641213}6@}32 2,R3-2,R4-2 G1),

41(31)

(A2 KA ARRy RaRERY- B3rob, R2-2,R3-2,R4-2.G3),
(A2§£23R%Z§3 R%g?’ HR22R3-TRA2.80)r R3-
(A'2, Rx iy R 2@@)3 R(4A1@ (@2@ 13@,21}1&41@4@492)
(A4, RL-2,R2-2, R3- 1,R4-2, GB),
(A 4,Rl-2,R2-2, R3-2, R4- 1, Gl),
(A4 Rl-2, R2-2, R3-2. R4-1, @),
(A 4,RL-2, R2-2, R3-2, R4- 1, G3)49 (A 4, R1-2, R2- 2, R3- 2, Ré-
1, &), (A4,RL-2,R2-2,R3-2,R4- 1, GB),
(A4 Rl-2, R2-2, R3-2, R4-2, Gl),



Fol  owi ng exanpl es and test exanples illustrate the
present invention in nore detail, but the present
invention is not limted by these exanples. In
exanpl e, the nmeani ng of each abbreviation is
(A'2, K:0R| REM2IRB- 3NR4 1166 B [ (AR, Rt ByR2-R R3-8)R P Gitsopr opyl Ph
(A2, Rhems- 288 @q@;w GBy (Renray?, REpQ H3- @lﬁ@éy@g bonyl  Fnoc

l onyl, TEt
(A'2, "2‘319:%/3 %ﬁ% kg %1}25 éﬁifg&’

FLudt
(a'2 ,ié'@r 3 J?%% g«% o P STy
m'ZMX'@AR%‘%RMtEﬁ@)}&yGD, $A82, R 3R @, BB-¢B4-4,GR) hyl nor phol i
(A'2, Rnt-@R 22| R3-i4cR4 DVE 3NN, (W 2lRxe2 R4 -2 (L 3va R 4, GOPBA

(A'2, Rsstzq@iﬂz%paentmn@@) C(Aa@m DEoORARI-Y f@@@e@@i ion Grubbs’

(A'2, %;?‘ i dg %gz) (A' R2 2

, (4, e 2 i m dazol i

(A 3 fli ( ?gc I{)Zn %i )e)rut heni um
A'2, >O@ -1, R3 1 REMBLYL érﬁ4 d daBbund were

_ (A 2 RueasRlz -doR3icRe- 1069),dA'2, Rex- B,dtz (byRB’rg Rongit,ons

(A'2, K MVetimdsR A 19R4- 183 5) aAde Rx- Nt i 1tr4e @pd [ MHH] + are

per fortitd e o R

(A'2,Rx-3,R2-1,R3-2,R4-1,G1), (A Rx3R2 1 3-2,R4-1,G2),
(A'2,Rx-3,R2-1,R3-2,R4-1,G3), (A'2,Rx-3,R2-1,R3-2,R4-1,G4),
(A'2,Rx-3,R2-1,R3-2,R4-1,G5), (A'2,Rx-3,R2-1,R3-2,R4-2,G 1),
(A'2, Rx-3,R2-1,R3-2,R4-2,G2), (A'2,Rx-3,R2-1,R3-2,R4-2,G3),
(A'2,Rx-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,G 1),
(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,G1),
(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,G 1),
(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,R3-2,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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Li near gradient of 10%to 100% solvent (0.1%formc
aci d-contai ning acetonitrile solution) for 3 mnutes
was perfornmed, and 100% sol vent (0.1% formc

aci d-contai ning acetonitrile solution) was maintai ned

(A'2, x5 K-b HY-Aut £9. Gé)\/l?(h@ﬁx@ R@OQ Wy I&b'z”@@)zu Sh' m pack

(a'2.K5S. %%mea%% A& f §§§gﬂ ey 6g e

verengt PDA
(a2, XZ?SE S Erﬂ‘égr )ra{ B % %1 g%l%%ﬁgolngent (0. 1%
(A'3 Rxohﬂ%léb?r d-Redt @i hl(ﬁg?’ Bxel B2 1.R3-8.B4IL&2bn) for 3
(A'3,R%- D R23, REs, Benf GBhHA, 3, Brel, RROVRD L Rl G4), 1% formi ¢

(A'3,FACT REQHAIM P, @SEL@AM R 1 Ro50/RE-100-2v@$), mai nt ai ned

mER L

(A'3,EH-3 So3 VB -R2rR 4 ét@réh%dr%ﬁm R TRD2R4-1,G2)
(A'3,Rix-@RB1 RA-24R 44t Gox yBeh Rank, R5133-G)R4-1,G4),

(A'3, H:et kil St 3-oploenyGphagaphirxel wal- i athi-unm 44, ¢9),9) , copper
(A'3, mpg %ﬁ 1(}§33§ Do, GQMA% mwwx'mrm@ggp m) were

f 30
(A 3. K &afp%—? & % eﬁ&a%‘ﬁ sduced
By ddideR3 é‘r%ﬁﬂ@?’é adted, R4deGRhsol ubl es
(A 3 Rlveﬂéiz ét’fb&/’édﬁ‘l'ﬂh@?ﬁ eldy' @lﬁ@ hdt2- @133‘&}@@ 1b94b0| um

(A'3, Fobn MBU RIS -BORY- 1,dBE A0 Rye L /R e, R3vd, R412e@a)e were
(A'3, ?ﬁg@z 1304t st Re- zom&' mqing' B0h i wmo@b?gt S;ﬂ by
(a3 By A %ﬁé&% & dgé bl Eiﬁif’}gﬂ %vﬂ%f(géi _
(A333XéRE1 Ry 4841 HHE1D (A J:
(A'3,Bx-Q, R&)l R 4934(1193) d(A'a Rx-7,R2-MA}3-46R 22, (aM, d J =
(A'S,Bx-1, k271, R8-43R4(1165) S(A'3 Fac O/RE-3f P-4, R4-2[C8), Corrpound
(A'3,B4) Réﬂi }@9 49]?:4*/23@2@“ @@9'%@@ Rzﬂlckgcqtmlz g4l f oxi de

(A'3 }\%q Ig '%%&é iy 1f %ﬁaz“&a h$hm xture
(o e R R o B e E N L AT ISy The g
(A'3,R¥rd . B2 @aﬁﬁﬁ cl Réy]eﬁ?a)\a@ webhd R334, Badi, Gl‘ﬁt hi osul fat e

(A'3, RrueR 22, Rai YR o Gand(AdlB R«i- 1L | Rzt 2yR3 € R4 EH€ 1dr gani ¢
(A 3, ReVerR2WAR3dr Rach gl (BB Ri5-2megneriwGsYl fate and

ﬁ elﬁelzv 81, 1S, @vzﬁpe&@f W@Rieidﬂﬁ Q& sopr opy!
(A3 ’fﬂeﬁ g%tﬁg ?ﬁ'@g Ig%%f% %aéggc]og éct ed by
(A'3 RﬁltR%t?i BA %3 B4y A'RE% B EnES 1B )

(A'3, RHHINVR 2, RBECRA6), GE), A'8RY- 3;|Hz 2sR 3- 27R462 (}21,1 d, J =
(A'3,BxG RZ)2, RE-DR4(AER), (A'3,RE1RD2tR3-2 R498GB214, d, J =
(A'3.8 %,ﬁg)z RS- 23E4(é13]4) thsRe1RB2HEY-2 R4D808) 61 (211,
(A%,ﬁi-‘ QBR%. TRl GX)®Py '3 Rx-1.R2-2.R3-3 R4-1.G2),
(A'3,Rx-1,R2-2,R3-3,R4-1,G3), (A'3,Rx-1,R2-2,R3-3,R4-1,G4),
(A'3,Rx-1,R2-2,R3-3,R4-1,G5), (A'3,Rx-1,R2-2,R3-3,R4-2,G1),
(A'3,Rx-1,R2-2,R3-3,R4-2,G2), (A'38,Rx-1,R2-2,R3-3,R4-2,G3),
(A'3,Rx-1,R2-2,R3-3,R4-2,G4), (A'3,Rx-1,R2-2,R3-3,R4-2,G5),
(A'3,Rx-1,R2-2,R3-4,R4-1,G1), (A'3,Rx-1,R2-2,R3-4,R4-1,G2),
(A'3,Rx-1,R2-2,R3-4,R4-1,G3), (A'3,Rx-1,R2-2,R3-4,R4-1,G4),
(A'3,Rx-1,R2-2,R3-4,R4-1,G5), (A'3,Rx-1,R2-2,R3-4,R4-2,G1),
(A'3,Rx-1,R2-2,R3-4,R4-2,G2), (A'3,Rx-1,R2-2,R3-4,R4-2,G3),
(A'3,Rx-1,R2-2,R3-4,R4-2,G4), (A'3,Rx-1,R2-2,R3-4,R4-2,G5),
(A'3,Rx-2,R2-1,R3-1,R4-1,G1), (A'3,Rx-2,R2-1,R3-1,R4-1,G2),
(A'3,Rx-2,R2-1,R3-1,R4-1,G3), (A'3,Rx-2,R2-1,R3-1,R4-1,G4),
(A'3,Rx-2,R2-1,R3-1,R4-1,G5), (A'3,Rx-2,R2-1,R3-1,R4-2,G1),
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The conpound (12) (2.00 g) was dissolved in ethanol
(10.0 m ), potassium hydroxide (7.87 g) and distilled
water (10.0 m) were added, and the m xture was
stirred at reflux for 3 hours. The reaction sol ution

(A'3,RARS, X IRt ERl4 8, G ), diass, Rixt 2R 20@ 0T - 1 R 22G BT assi um
(A'3, ﬂlyﬂ%’%hﬁg% ‘%‘@4?‘1‘ uf [‘2 Y 4§ Eﬁﬁe@w | ayer was

h 2
(A'3 Rﬁ‘e Bpall éﬁggf&o@b fl@qig%a % extract ed
(A'3, Rz R ARHR ‘hlchIB 3.8t B B2 AiB3 @rB4'd5Gdhl or of or m
(A'3,Rangl Rﬁaﬂl'fa‘:h@LRzi nhGabr(@a'an 2.R%1,Rdxg, Ri4-2e@1ver
(A'3, TR D Y- Us3 - aq@lmmaul(ans RxaPR U Ndes- 2 RECET), pressure to

(A'3, R%IE%?H 1§)Rx(§r92— R3- Tl@;htzr@ ii:%fﬂ: na.
(A3 ét]1 @ P E%Z% g entrat ed
X

(A'3 f@u?ffﬁ% |1 é"l %4(11@3 i HeREFn?’xR‘EIr eGdhs stirred
(A'3,Rat- 2/Rbm R 33pR4 dt, God (fAc5$ Rx-Ad@-4, RIBeR4€a@1).0on sol ution
(A'3,Rveg, oISt 3 R @, Geg- (e ®x-2 ARt 11Ive 3pR @, @B),at ed sol i d

(A'3, gﬂfé) '1'1@@1391@4%4»'@1@%,@2 Hzﬂlaﬁé %rmlzh@ gonpound
it

P R R el N I o 's).
R R4 12@5? %i\ 33“2@%1»% 4, 4é 5}11 t , J =
(A'3 fsx 8, Rrar)l,,Ra 4734(1195 (A'3,Rx-2,Re- mz173 4gR42, @111 d, J =
(A'3,Fx-8, i), R8-42B4(2 GR), &3, Fx-2RZ-1R3 <) R4720EAB),h step To
(A'3,Hhe, Iwrrp@dealzflM 2<A3§ F3)- 28 -8 1@@'@‘3}14@"@9)” ea (564

(A'3, Iﬁgé bhangl g g 112(}9) ( d%ﬁgf h% 2§ 2. 40 m),
(A’ 3 %gl‘l‘ 1Tﬁé ]sgl%i’e gﬁ‘s %ﬁe r educed
(A'3,Byr-@shk 3di, B 1,680, W8 dix a2 2dRed Ré- %ﬁé r esi due,

(A'3, Fr@, R RBEiGRAIZ, @eéﬂ(ﬁsaJRﬂzmzchsileRuaijy filtration

(A3, RﬂzaﬁéQrH3I1hR4@moum3 (6 K#427R3a) R4¥led) NVR

(A'3, Eéf%?& 31 17 3 }§2§9R 255 89 (211,
(a3 K R 20 % ! % %%HEhhg“b Peea
(A'3 lhz)Z R®: 21113(21B|4 JdG5 Y3 Ry ?@ B2 2% R412.G4 [oos7]
(A'3, k2t R2<X, Bp-2,R4- zﬂez)cbmcﬂmg 1@219)1234534@@3

(A'3, Rk szsmwﬂs*mmez ey tx'afR-2iR 2. RB- R 12, &5 a 0.99

(A'3, ﬁp{f o bpRANERYe] mhyqq qif-2nR oMb axR410Ge) M) was
(a3, §Y9eEs ARhel pat ] rﬁpﬁgﬁcf boolpaol §4fm$g§gmgveg
- (A'8 $ﬁé’ R%a?egl?’o%Réiol 3 ﬁ/aé" & %@ §3n3o AL2.f 4 ochl ori ¢
(A'3,BxiaR2&,B3m, R4-2, Iﬁiiz)sbfhﬁelﬁt 2vR8-%BATRRUrZA68d, and t he
(A'3, RR20R 21 RS-3yBM4e2 GNP Ued, oy 2f R2 12, RBiHRA-TBS) r esul ti ng
(A'3, Rkt RétﬁRwa@RQXi et eV RbS Rblﬁmwt}@b and

(A'3, ﬁé"i‘szh £4_4i5h 4, 4C 'd’i)o ”‘% R eﬂ%‘ t{ pg)aqueous

& QR ] R %hétzhzﬂzdand

(A'3, Ret2hBAW, R3a41841’21& ol 48R xRaB2&/BBuk BtetI G3hder reduced
(A'3, Rk €SRArERBo4, Rif )GH)T b 3cRam2oR AR, 3369 RA3DG5NY) . 1H NVR
(A'S, R%@zdﬁm@l RA- 7L 030 3SRx 33R B3 R$111R4d1 G2)= 9.9 Hz),

(A'3, 4J G@ @ 5§é 1 Gx /5 (2H s),
ok S%E% Pk iod s oo
(A'3,Bx(4R 1HR3d1 34 2G72 sz?) x§, %2 1( §11 R§)2 G§ xth step
(A'3,KRe3 R@nnBBnHR(ﬁB)G@SO@ 3;’@}) 31B8- JREshRve2 G50, acet one
(A'3, R3-PA2n R3-Heuzoyd1)i sABRoGYRPaL RI(ABE- mgR)was added,

<A3E9d3 kbe ﬁs’%? 1469 ShigTked RY 1 A9 RAIDEt ure for 1

ced

(v, B4 Ral [Ra20 R Lo %é%ﬁg%é@&eﬁ#g?? B 45!

(A'3 ﬁr%%tb&ﬁa et iN %r?’dRi“r:i}eRgolrrBéu%@ (498470 ny).
1H NMVR ( DVBO- (16) 6: 3.76 (311, s), 4.54 (2H, s), 5.42
(1H, s), 6.94 (2H, d, J = 8.8 Hz), 7.34 (211, 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, 82= 8.6 Hz), 7.98 (2H d,
J=7.3H), 813 (1H, d, J = 8.1 Hz), 8.22 (1H s),
8.31 (211, s), 11.20 (111, s), 12.15 (1H, s). [0088]



The conpound (20) (106 ng) was dissolved in nethanol,
10% pal | adi um carbon (52.5 ng) was added, and the
m xture was stirred for 5 hours under the hydrogen
at nosphere. The insolubles were renoved by filtration

(A'3,RM-BIREaIRS@, Radenhe(AS@ImeatRMSRwammaGsﬂ under

(A’ 3 RP%% yre 4 grdgt Jilq ((3 )1 (98.7
SR R
(A’ 3 fo §GR%19@ 5), A9 Rxr 3R 241, RS 3— 425Gy, 7. 33
(A'3,R281R2d,RI- 3;R8 maz)u{ 8),@90]3 R&ﬂeR%ﬂdéMEx@tﬁhl e 2
(A'3,Foy3i e B33 Rit 1, 6ujre@i' 3Rx-g Mpa sk 3( B4R, Eheni cal

(A'3, IﬁP%r@t‘éﬁl 1%§J4 Rholoélg %gfﬁx ?M@P R3-4,H%- 1 § jirred

de in
(A 8 *ﬁ’b? #qn%‘gt aﬁé/ Ré %ééhé;g'}e %ﬁ;@,&g u (16.2 )
iR SRer. B 4R di% é sol ution
(A 3 R;x 3tR2)111;}98 HRAM, 685t A3 Rx73, RN, R& %E&ﬂaﬁﬁwr ofuran (10
(A'3,B%-B,RAFILRB-SRiUFY, 6d) afA' 3, FBE3fR2Z- 1JRBAUR42NA580 Nni nut es,
(A'3, I@X%ORQ'I.‘Z' R5-10R4chGAY oA 8 ani-gr $ -2l R $APR 2A0KRYle (12.0 9)

(a3 R arzaﬁg\djtﬁauf (803348 sagacgriopy se over 40
] n 'a sol ution
(A3, By SR e B AU E(@ggi o RS R Gl an (10 o)
(A'3, B3, RadeR3 Bk 6&) olEB, 1@03@21&%% 1 B\ﬂt?eﬁ%t irred at
(A'3,R7-BR L@ R2- hB4r2, Guhe(AB RuBR @SR adgRd-2 @58 sat ur at ed

s AR g e 1%‘2@%5%* R s
(A'3, R 4 1G4

U LA % e zﬁﬁzgﬁwgh cthyl
(A'3 , Rxidy E?&JB?’r?a ﬁe%ﬁl? Bffia’t 8, RT12eR3 % Bé1 Gad

(A'8 Rmphm Bd- mﬁaez GriedUc 8 RpBeR 21 B3tNR 4T, Gﬁu t he
(A'3, RBIR2HRE28R4( 5GA0, Q'3 -8, R220R3 (¥, RAUCG2),Second step

(A3ﬁ9§ﬁ§2¢ﬁ§9§’ le@%§ C@g/ 3,9%2 Js”ﬁg i 845 he first
s o

/ di oxane
s éa #% &gé‘g i E@é %“A*% f‘é‘fag The
r%’bﬁ”rg% b B G9br ni ght .
(A 3 E{&RQ#Z BBHER4(§BG4&1 JA'3eRx-3AR®, RarkiReeGpdecipi t at e
(A'3,RR3,Rald Ret£® 4by, G| (A'3IR©013, RY-2RBor, H4the2g0nmpound
(A'3, 1@2@ RE2 RS- h4a§eae, C(A*@%P%Oﬂﬂﬁi Rs[@ﬁ22ﬂ Ghhird step

<A31¥ & gagung p2fih s%ls%é%ﬁ dy b § &) second st ep
(A'3, 6r3a 37£§@r% dg&gui;ﬂ lilq‘t 2 )Zﬁéé alnml/L

added at
(A'3,Bc.3, RRt1 2R354 Redr 2§ At (&' 8 BeRp s 5Lﬂr 841‘?0603 5 hours,
(A'4,Rkel, R2xt, BRBel, Rasl,Gdly ea4iRt-d, Red,RatkeR4-gG&)a 1 nol /L
(A'4,RQMI BD} bm@rpmdﬁ @EUeQUsRal Rbi10R3vEeR4addQl to make

(A4§kk1(ah§”19 R3 'R 4”1 ﬁéir?A‘&’aﬁ QXR5ACKSH Wy 1188 hy'

(aa, By B ow%nﬁgg(ﬁ%gﬁﬂﬁf a0 g e
(A'4,RyalpBRat,B3- L GRdlA'dRprieB3 U B3t bRATS, 6165 t he
(A'4,BenipBand RE25R 4 1,CA7, @546&x-&1 B2UgB3®,Bdul;G.2) Fourth step

(A'4,Re- laR;‘?.Oi,RBF@RLIOi dde(aampounrz(2RB-A k4617Ga), obt ai ned
<A4Rg L ho- fﬁlsté* )n(A tkahye qﬁéﬂﬂaﬁ?e@bgew(efle? 49
ot e cﬂs)f s A

acid imde
(A4 El 173295 R3ffﬁ@4n?>@t %a%xsltR r]eEr E28 f*o%ﬁ;\ enperat ur e
(A'4,Rerl,R2hhRBs3,Rdd1 mm(m'uﬂés 1,RB11,BaestRByl, &R0 1 act i on

(A'4, Rkt hRet hR3-aRet aiC3), Th'e, R%-gaRRal, RayER4avBE 4y i ed over
(A'4, ﬂsahjyﬁaoman@meﬁw @5&"4“1%&51 RéfldR‘é;fBeRi et was

e re t r.d the
<A4Ezs %%aﬁggz%g% %f%g %dRPg Rt o nall o %. fth step

R@o]r oot G Grippunt2 283 ?(g 7G§): obt ai ned
|n the fourth step in dinmethyl sulfoxide (15 m) was
added 2-i odoxybenzoic acid (1.93 g), and the m xture
was stirred at roomtenperature for 2 hours and 30
m nutes. Water and ethyl acebate were added, the
resulting insolubles were renoved by filtrarion, the
organi c | ayer was dried over anhydrous magnesi um



To a solution of the conmpound (28) (3.55 g) obtained
in the sixth step in dinethylformamde (14 nl) was

added piperidine (1 m), and the m xture was stirred
at roomtenperature for 30 minutes. Water was added,

(A4, k09 ®oXL é% 1as @mre@hq@x wftéllema' Raceas e, and the

, esi um

(e @ﬁ%ﬁ%@ ﬁé%@ Aw%&%%%’ﬁ% ﬁ%q@%{educed
R¥dsBarleR 2-duipp deRéd® £d).col um

(A 4 RthoR’atlo@BabRyt 2 6%;‘ fon Ry heR%laESetrEmﬁeesm xture (29)
(A4, 1(:9&5}{2@) Rat41ﬂatlael)34g§% & 3 Ic;aluzmmtlesi 4 RaM, @59)23%& 22) r gt io
(A4 3-HR2T h 1@@@9&3 82)
(A4 ﬁz ﬁ]IRg )< )ZR;%%% 6) L 483(‘27 J
(A'4, §1Rg22 313 413 és }31432(2533131{4 E}d) J - 26
(A'4 Fvlz)l R2: 23R3(1dR4J2 G% ‘W x-17R2-2, R3 A0R4rH), (:3B. 10-8.19
" (A'4,R1,RB-5HR3{JH4- 2D GA) (04, Bx-Q, Rz R, R8-1(R4{(xd5) I = 6.9,
(A'4,Rx9, RE)z R[%Oji)ﬁélh Bhtdasten ro-o, Ré’@ R4SPbl2§' on of the

(A4, gowpﬁy %Eﬁog%%) .4. 385 %g %Z‘S” added
(a4, B bR BE R B L B U i éﬁz ot ves

(A'4, ByapBR:2 BA-2Rde?. GR (A d Ryl 2% B3 2TB4I2163P esi due was
(A'4, RedeR2HREeR4a2, Gﬂ)s(A'faiLRx -4, R2i20RE &, R)2,Ghe m xture
(A'4,RRS Rbig REB, RY- 5@}3)OV@umﬁhtR2@nR3<aeRwa§G@9‘ded and
(A'4 RQﬁléﬂ‘z@ R%ea R@21 1@% 1”1%2‘@ R§ ?Rliglé/hﬁwgfmg The
(A4 E 62 %g é“g)?tf ?;Bét?ec’ shed with
(A'4 B(/Ht]eRZ %Rd-3R4 D %4L%’§'éﬁR%/é’sRar?1 Bd-%G&. anhydr ous
(A'4, RegnB2iyRBs3RitaL, 64)bek'4sl&k\lelﬁl2 A\B8-BRaGad ed under
(A'4,RRAURER RBESRUF £ 1), BATUORE 1t Re-2CRAPORA G39) (968 nD).

(A4 RETNWR 4 BG 4(1%1 f9-2JR3 41R3; y, 1.82 (1H,
ah s ol
(A4, X91ﬁ22R§‘98 3ﬁ)d Ri4)2.G¥nt h step
(A'4,Re- laRQcﬂ BBr@ﬂMoZ G@e(A'dnﬁmunEZ(Z’aﬂﬁ 4(5682 @$), i n acetic
(A'4,R&iZJRESL, RI3) 1,®2d1 \Gal) e (A WIRxd2) R2ASRAdRd - 1,6@), (769 ny),

(A4, Rsadz Rbel Risx W4el‘@33 €A*4VR§@ Rb- 16061, ke gure was

(A4ﬁa ﬁl I{]?MWI )li' 2 R § resulting
MG G G T
(A4 Eﬁl"%laﬂohg%héwe%d fEK@ R3tleR30), Rdn2, Gl

(A'4,ReepBeal, 83-2Rdet, G Bd(hddRpi2eRa U, R3tHRaAF 1, mjl t he
(A'4,RQMPRYNARG3A R 4( DEB)MUA 4, RirleblMRRé@ﬁlBJ) @4)1 66 (311,

Ml R AR 1

(A4 335121R2d7dR3J R413, G-14) SAH R 2, RFG@B@]Z ﬁéf%lcé'ﬁce Exanpl e
(A'4,BxRR2hE Rids3,H4- 1,8 By fddi Bse, BBnipBARJRASBG2)OH  Fi r st
(A'4, Rk€PRO2NR3NR®C, 03, (4'4SRe2, R2N A3-4 84)1 Mdhnoc Fifth
(A'4 RxEPR2- 1 R3LE AR B9V eRtRs iR RatEN4-2 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),
(A'4,Rx-2,R2-1,R3-4,R4-1,G5), (A'4,Rx-2,R2-1,R3-4,R4-2,G1),
(A'4,Rx-2,R2-1,R3-4,R4-2,G2), (A'4,Rx-2,R2-1,R3-4,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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[0096] First step To a solution of a conpound
(32) (5.14 g) in tetrahydrofuran (50 m) were added
water (40 m), sodium hydrogen carbonate (7.57 g) and
N- (fI uor enyl met hoxycar bonyl oxy) succinic acid i mde

3hhgami G NI Nas -8 3qt 010@ j enper at ure
e AR R

(A'

%’Elgf%@ 2 R3dBR e G2 VehRX AR EdadbdilaRé® tider reduced
(A 4,Bx-@sR2U12eR8d, Bﬁfibﬁel)th’ééidbnﬁdima R%‘E)Réﬁ%),g) as a
(A'4, Rx-20R2 2 REWCR4- SEadNE ' 8/P2,R2-2, H9-2R30l,GR) on of the

(A'4, I@QW?‘@R&@R (1&39 Q43BL Q'R‘@‘é R - 2fR1'151t Ghep in

IECATT G G L e
(A4R’é|$p% a?t]ﬁ?ezg 42 @21)50 é ’V\ﬁt%? 2aRe 2R Gadet at e were
(A'4, Rxt@eR2-22R38 2, Rd-2,6x)) tA' AR % BRI -GbR 3L, MrﬂaGﬁém)ved by
(A'4,R%-12t R212 RB-3,Rhel,Grigafi'e, R:apak2-20R3v@aRhedo@) t h wat er,
(A'4, 18- Izeﬁznzvgg @Rayﬂt;@wmw&wfnz%fsak@ 1,an4 the

<A41§°?2@§9t M@%E&af) ?94%9%&% %dR&fzeaS%re The

, cql ropato phy to
(a4, Ky Bkt s RE B 8158 2 R 2081 449, 00
(A'4,R¥iiZ B2 B3, R4 2 @d di%e H&/X 2e1ifh@ @ORm% Gids added
(A'4,Rx QaRBtﬁ:rRBel RachlGdnj de4(Rx-2,R2-2,R8-4,R80Q,,Gand to the

(A'4, R2URRINB3YERUOWGRISQERR 00, A2 RIAEH 40N RV Se a

(a4, RQ QﬂﬁR f4ﬁ b, 2'@@%3%2@@1?6 in
Rt G i G B FL AR
(A'4 %¥é~’tﬁ%12 88%34(?1634%1 "hebsx-Zeltie @ B b er 30
(A'4, Rx13yR2sL,RAf1,BA-5G 1)y et 4fRy-3R % 1hBBrisR4anG2te was
(A'4,REGeR2- 1@RE- 1 Ra - MGE) U(L 46 3VRZ NER 3 DRUOD®4) enper at ur e.
(A'4, RIS RbXt E@? hasy @swegg% Wkh eRleoRacf@gSI 3nmd the
(s @ﬁ%?g?ﬁ 3 éﬁé%&ﬁt NESA g@ﬁaﬁ ﬁ%d%?‘w% educed
PresBareRe ) as a
(A4 KIBdB2p1rBaLR:R4 {@01971A FId’u?r t3hR%tleB3 2 R4 Iré% , sol ution
(A'4,R%-3, Re- GRempRadl,G3H) (4'3,Rk- g)Rz)ht,RBrmmrnmm rd step in
(A'4, ﬁk@kbyl RSW RAX{ @) ( L 41 A- VRS- 1aﬂ§6ﬁR% 2 @ﬁ xybenzoi ¢

(A4, %' Rb ﬁ% 29 @%2?&4 %“1&5 Q@ ,f‘fat goaénre
(A4, gz ]a‘ﬁr {fiﬁ ﬁ%?ﬁb % $%nmoved by
(A'4 RH&,RatI BA: 3 RHel &ridaki'd, hy?eR2VlaB3v?aBI4eblGﬂ th water,

(A'4,BxixH20MBB- :aﬂhyuﬂms(m'agheﬁl R 1sBBfRRd; 1,64, t he

(A'4, Rsalavgntl RBS3, BMAp Oy At emlmﬂ%rqungeﬁmrﬁﬁw e. The

(A'4 Rg S3 KPS N %ﬂ %ﬁfilg‘a @v« phy to
’ 463. 16
(A4 i@?‘f% f*’rg %@Q%‘é 1o und (36)
(A'4, Ry 3332g1) n4 Bidrb Gl %rin%’mi%d%Z B3 - R4nb§&2Added
(A'4,PkRRdI,R8-4,Ba01 lﬁ}%) (AR 13cR 21 xRAr&Rab Gspj rred at
(A'4, RRUTRRENREFARUF € ) (2Q, RR-3URESL, R¥& R svas))added, and

(A'4,RR8 AbXE ABEs WASo &) Al W kb- 1eklgy4 JRAcCE@He. The

C esi um
(e @ﬁ%ﬁ% lhﬁyéké“mﬂt f&%&? u%%%# (e ERs U
Fe%Bari’e SThE b& ubA ek ZRédl.f4 LG
(A 4 Bhri’oRﬁtZ)QBabiRyl 1.&3f ffbl‘loRx I$eR8c91ﬁ6uh£4( BBH4)(928 ny).
(A'4,R1%3 RBR REDCRA) 1,65)1 (&%, K319,R8)2,R3:- DR4¢B3LU), s), 2. 93

(A'4 k}f:‘, RY-2,#3-1 RS- t*@z) 3A414R:( %"szb R3- 1‘R3482 d), 7.13 (1H
(A“g ¢ é‘z?)2 E‘ g%ﬁﬁ %1" g dﬁéﬁ) ggg] S %th
(A'4 2°2,R37%, s AR %E%?o ol (928 ny)

(A'4,Ri ?aBétibﬁé 2R 4G abA 4, B%&Bﬁﬂ Rdot I@r‘@cyanat e
(497 111) at OC, the m xture was stirred for 20
m nutes, and the sol vent was evaporated under reduced
pressure. To the residue was added concentrat ed
sulfuric acid (6 M), and thgsnm xture was stirred at
roomtenperature for 3 hours. An ice was added, and
the mi xture was nade al kaline with a 28% ammoni a

—



Ref erence Exanple 4 Synthesis of internediate conmpound
(53) [Chem cal formula 301 Third step OH Sixth
'stepPh-N-NH Seventh stepH | phNH Ei ghth step BnO N 0C
F3 (47) NH2 S.,-NHBz Twel fth stepThi rteenth step

(A'4, RIF@W“RWR@ZM) W 4 R-BSho- §§§’ 2 R4-2. () cool ed

<A4F§§§@§2‘"§1§§%3 &?? S %%4% fe batn s

‘epare a
4,5%§ n%l3 4 8).g9) was
(A'4, Badﬁ@ﬂ -ArRPW, B¢- chdteGﬁ 42=Bzxeﬁ &wmmz—mm @2[,137 ),
(A'4, H:0B|ravedR 538, HitsisGlsiit (400, RxFE, RD2SRS G, muomyvas added

(A'4, Y- gqm %%%@RQTF@%?‘J@I Y, R gg QdRé%aﬁw G¥, - 25C over

, tu
(va, RISz RS BB Bo) AN LRS- oL ARCR AL {;Ea for 1
(A'4 If'?barRz 2hR313%eR4i2 64 ’s(oﬁ 858 Bae. BadeR412GPbe wat er
(A'4,Rei-§RYsRY- SsRitrk, 6d) f @Y 4 Rx- BiBRr2e83 UnB¢rl, Gek- cool i ng,
(A'4,Fd, Rhre R34 Riel, 633, @i RacBRR @ RE- 4R etihgl) et her. The
(A'4, TO¥- gm@ REVER 4VRE 5VaG 8 R MW ok €14 REMD €6) Over

(a4, B3V 9L s SOALUITOON! (08 oy 31, hgs SOk yoRL s
e SR S géa ﬁ@ﬁ%ﬁé&gg 3 to afford

the conpound (41) (72 3 9). 1HNWR (mxture with
[0071hydr ate body, CDC13) 8: 8.81 (111, s), 8.51 (1H, d, J

In thé fékrdula (I1D):
[Chemical formula 25]

2 R3as
R NRZBRZb
|
R3d N .
. (1)
o~
| ®RHn

1) the compound, wherein ring A’ is phenyl or a nitrogen-containing aromatic
heterocyclic group (hereinafter, referred to as compound in which ring A’ is A’1),
the compound, wherein ring A’ is phenyl, pyridyl, indolyl, benzisoxazolyl,
benzopyrazolyl, benzofuryl, benzothienyl, benzodioxolyl, or
dihydrobenzodioxolanyl (hereinafter, referred to as compound in which ring A’ is
A'2),

the compound, wherein ring A’ is 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),

[0072]

2) the compound, wherein R is lower alkyl substituted with halogen (hereinafter,
referred to as compound in which R¥ is Ry-1),

‘the compound, wherein Rv is trifluoromethyl (hereinafter, referred to as compound
- in which Ry is Ry'_2),

3) the compound, wherein R22 and R2b are each independently hydrogen, lower
alkyl or acyl (hereinafter, referred to as compound in which R22 and R? are R2-1),
the compound, wherein R?2 and R2?® are both hydrogen (hereinafter, referred to as
compound in which R2?2 and R2b are R2-2),

4) the compound, wherein R32, R3¢, R3¢ and R3¢ are each independently hydrogen,
halogen, hydroxy, lower alkyl or amino (hereinafter, referred to as compound in
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Hz), 8.44 (1.511, s), 8.33 (111, d, J = 7.6 Hz), 8.20
(1.5H, d, J = 6.8 Hz), 7.93 (1.5H, d, J = 7.8 Hz),
7.77 (1H, t, J = 8.1 H), 7.56 (1.511, t, J = 16.8

Hz). Second step The compound (41) (10 g) was
whlc}pIRsascheﬁacl AnAeRanelrd E)O m) iron (15 g) vvas added

e R
cycloprapyl.e shtloPHEy S ryslansngxl w@’? eCYFB%h%eH byrermeﬁea»t irgferred to as

compoandughwigehiRe, R¥InR entdRPdragsBI2hg filtrate was
the cag@Rtind, wheldih RBdAatt R{raxRde aaduROUSrs ofHet k@me( 6bstituent
selectrgd) fxlmeﬁalbgeen Qﬁ-oidv{@- aﬂ}le(hérgﬁdﬂ@g Yeler & tfo' Latse%%?pound in

I},QLi?Jg sf e ate was extracte W|the
WhIChaceta %he (grR anl E{13 %)é was washed with an a

que
~ the cQBFOHRIE AT TRl K 3 B andoRdt age j hydsogsiy {hgneinafter,
refermd fte corapdunﬂ;engoﬂlmbriﬁf‘amﬂéb,d?ﬁayaodaR%chra Rizd),r educed

[0073pr essure. The residue was purified by silica gel

5) thecewgnuﬁar@maar@mg tBOZ a&‘ﬁ‘@é&’cﬂ Relscmwaqeﬁé@)halogen lower

-alkox % Ey%lﬁglo ng;’( ortol'qr léwer alk}féef}]_e@'f_]'%zy?heremafter
referre %"?%i‘impﬁl‘ng)m 11f ‘Ish step The conpound '

the qoapyoyrglz. wheyeigas dﬁs@otwéial rndeednhl Riceés aindepoodemily , halogen
(hereaesftéx; rafdryeld taas chfppumld)imadiddBeds Rk, mi xt ure was

6) the! ichi®Rdual, r@ﬁgietlﬁngerlét the five2(iouis), and the (x111) or (xiv)
(here%r?%f?fgptre%q'ze(g\éggg %u%‘?i S w (g.cqluéei @pessure. To the

fes ti
the cqmBOHRR| BEFEGINKG 11 1} 15? R0, G Gasi0u it hes 837 Shgaeinatter,
refergqdhig as gomppupd lﬂhehlebn%daﬁ%rz (43) (15.8 g). In
the camigbtindnwheoeinh@ is ebalabong (fi)] (ii'At élv(/)lef‘é) ddiptkiindtar(xiv’) , and
ring it BylioRLIRY abbstiitteHN yH A UT 6 ti61Ea1BX T § @Sdtedhit¥l t Byrazinyl,

opt1oﬁ5ﬁ¥| sﬂﬁ?ﬁ t€d -{ fzg[)gandﬁ’ué)l?:yl%r Mg)ssl yq;@dmm(& lgp 0 tlonally

e i L B

su Sﬁ*@&ﬁéeﬂ“ﬁ?"é& qu;_tm dstituted gswmp Yéd 0591o§|aﬂllyc gubstltuted
nap htjetridiol e pdomedet @glrbaplhytetda @fiherdinyle oconptiondllf48ybstituted
pyridodPrimidinyll(hreteiNVithé Ighbtstit@erw sl tvy8lgad e LHTPdddrom the group
cons1g\f§9(§f6t)he6suk;sgxt€l§n£ %'Ebu dr 2@ lgwl'eﬁ gé%;]ilo é&gf& ddbdtitdted with

one O$)Ijl}%re7g g c’fe om./t gﬁl%bfﬂ uent roup8a6h %maf?tegzreferred to
as compoypfl ingyhich G35 197 (1 411, m. 311, s),

the chppHnds)wth@m ﬂqlsst;}gpabove ' e a:rtﬁrpmgn 1(s4n3)’c1c(rg41@7 g)xbstituted
pyridwhs ebtsemdlledsubstitltednepyrh@thyl] ) optionally substituted thiazolyl,
optioRa BN B fit RRAIMKLRAAAD o é(tﬂon?algr)s@%@ltﬁi'éd gt R4dtRiazolyl, optionally

subs&art%dtoltum% r?d(}ﬂte a9} tﬁﬁ@stﬁ%?@ gﬂﬂmﬁ £ i pptionally

subsitiledn: eloa}lkn RN L RN
SUbstt‘iqeﬁie‘dula?laztﬂh@y]salfrépfléﬁ'ﬁelb’a‘tllhséltﬂé?d porideny simidéeyledierein, the
substiituemtais 1 corpegratups eselarnedduen uhesprdupgmohygtitaigof the substituent

grouf & RRAALR <5 QY1 Sptivaslipddediit@ed Whe sh&bEBoMABroups selected
from %}SU ﬁQu%\ﬁE ErcﬁI &'(}@9& Sft?er nﬂf@n%rdg?onésc c!n%f)%ﬁnﬁgﬁ w}alch G is

G4), wash e ueous so |um chloride solutron

over anhydrous sodi um sul fa(éé and _t he sol vent was
the cemppoyrd: leapidet ipdbacdyvpritids B ds hyHEogasspylpw qtaalkyl, Wis O,
and wpogi Biieddsioratiyneubstitwadgetridyl ampthnelintogsaishyed pyrazinyl,
hereiaf fthe Cbuﬂ)batﬁ@ﬂﬂﬁﬁundo(%é}od;ﬂs Selgdted oMM o PARSP 86sibting of the

subsblpuegyt %ild'l!lp anf %‘w&“ﬂlk?l) Z K§u§rl bsdutu‘l & Bith Uﬁé 'or more
grou%s se%ticT § il (fg?b(s_r[]%h}en%grd]up ggﬁ%fe@fte% rg rge%%(i astpompound

in whjch (gig , 2.04 (3H, s). [0102] Fifth step
tetravi nyIt| n (10 mM) was added dropw se butyll |th| um
(42.2 m: 2.6 nol/L) under nitrogen stream pentane
was added to the resulting white solid, the
super nat ant was decanted off, and di ssol ved in THF (25
mL). On the other hand, the pprrpound (44) (3.2 g) was
di ssolved in THF (32 m), and the previously prepared
vinyl lithi um soI ut| on (22 1 m) was. added dropvvl se at

— e~ AL +



The conpound (47) (4.8 g) was dissolved in THF (48
m ), a borane/dinethyl sulfide conplex (15.3 nml: 2
. nmol /L) was added under ice-cooling under a nitrogen
stream and the m xture was stirred at the sane
[oo74]enperature for 30 nminutes. The nmixture was warned to

o ; compg H‘é EEW?J}PL%BEIMRQﬂaﬁtdf rarg%Af g{ %Qa gh@lﬁﬁgﬂ%':ﬁm @[ 'and R34;

ifre ours,
‘0, an b%f"% IW?er ‘water (4.8 M) was added to the
(A'1, RE&@R? an§dl RéibA D .o AbdvumBydRXild@4dqG8bus sol ution
(A'1,Rp8,B211,R34, Rt G)3) aid 1 Ay RS 11H3H1oRen, @a),oxi de (10. 4
(A'1,R¥-1 ISQ%RMFR431CIG6¢ (A -1 2- rlrmhamrzoem tenperature
(A ﬁyqrmqhk -1 R- 1% e ?16}& 3849 gg?t hy!

<A11§°§f i}fﬁgéj?%g g AT R o eusens

}ous sodi um
(A"l %Xﬂlf%?el R37aR ¢ e Gd ﬁtRX/\/&sR%\laﬁ)%rzaﬁéd BYer reduced

(A'1, Ry dsB2rleR3 PhB4rkSidue Ry pR2-11i Ret 20R4 <li, Gdka gel
(A 1 1@@411,11:«9 1¢nsmuogcamhm nm;aﬁrfoz -d,Rée Romaund (48) (1.7
2;) 1 (éﬁh/%@@( %UR% 313-95R4- 27G§96 (1ﬁ1 s),
(A' f—}gﬂi é‘g ]Wé ‘Agé % %g%éég 3.18 (411'
(A'1,Ry-1,B2doRd BR4(h 3eRYB 2).2.12-2. 10
(A'1 1@31111R2ra;,R31\‘1 Rﬂhl 6132p A'l Ry THEZ dRPGuR 1(@8 (50 ng)
(A'1,Rp9, EzﬂsEB\eeEmnGrmtmmmy (R 1M3-3,RO% 8df,OH) 2 (28
(A1 BP-1, BO% Bid Rues caglded: Brd e @ HES vas Stirred
(A1, é awgz 01%553 H9EEA Effe}g% ﬁit ;gé‘%‘ RI%%&' vent of
(A'1 ?a]té 891a]f ?363{1 eRYOE TR Sdoe %@ (33 my) .
(A'1,Bers R25t B 4 R4-1, 6%, G¥agbuddRe 4933(4234@@4
(A'1, Ry SsBR2VIER3i HRIHEGHD, GA' By - 11R2-fll Ri®140Rd €2, GA) anhydrl de
(A'1,RP-10R8- MR3- 4RY- @d;dzed(mctw 1IRS-1CR9!4 RE-2, 6hg m xture
(A'1, 81 ﬁw R§d4 ﬁa @tw § }91y lwizﬁz &w;;s and an
(AL 2 ﬁg }&?gg‘téﬁ g&?‘ryl acetate,
(A1 Rﬁel B?g?aﬁﬁcl Réybﬁ \ld%)hé@%ztﬁﬁ?’ dnR4guEdds sodi um
(A'1, Bl oRRdBR8dl, B hi5) dtA'eRoeR2-2nRgdr B2, 6adli um
(A'1, R4 f RE @, RENORUPE G| veNiRyASR 22aper1aRec, gafler reduced
(A'1, R&%SRE@ 3TPR4E§%}43U€AW%ya Lﬁif'ﬁg PR 48 Gis§ 3 ?glc)) (12
a1, s £k R, (50
(AlfiYésR 12HR MRH %211512 R¢-1,64% 8 0 Hz),
(A'1 RyzuoReiz_Lms 21R431 85), QMHZBY 13{%‘2133528R(112—|Glm
(A 1 ,By46R3:-BR3(AR4-1G2) 2(L2 KPH,R2-2, R3HR2-HER), [ 0104]
elVRaténgtzem 2, G4)Tt14?’ 1%@%@@ £80) R46SGEY) Wa
(A L ﬂl Slfﬁlh\é% glné;i chgqg XRQQ 9 ﬁ%ﬂégz ‘ce-cool i ng.
a1y oo FATERS, A2 Bk ﬁfiulr E4as war med

(A'1,Rp 1. B8rd R8npBrat &1, (&tlelr deR2®R2-BRAcuEI) and furt her
(A'1,RyiT,REeR BRB- mm ) mz)4(mam>s1 Rire,R813/RAt2,Ga3, evapor at ed

(A'1, HRdER2r EHYCE R 43, Qﬁﬁ)u(&'l Rpd RPe ReS HYS, ms purified

C rd the
,, (A‘l ﬁg Skbi %R@ §§4 E r’“‘“ﬁﬁr_ﬁf@? § Al 2 0"
(A'1 § Asl 12? 84 (2H, ),
(A'1 m 814R2 2833(@&4@ '17R366 R4, RAy4. Re: 25@17 54 (2H,
(A'1,Ry;1,R245RB: 4B 4( 11112) (@' 1,Hy-34RT-23R3{41R4; 13.3),
(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'1,Ry-2,R2-1,R3-1,R4-2,G1),
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4.81-4.79 (111, m), 3.73-3.62 (2H, m, 3.48-3.45 (111,
m, 2.67-2.65 (1H, n). Twel fth step . The
conmpound (51) (80 ng) was dissolved in dichloronethane
(2 mM), and 1-chloro-2-trimethyl propenyl am ne (0. 043

(A'1,HY-2 RRS, @@Lfieﬁlaﬂwdei @ DR ogen 1 Hd- qem oAfger the
oA B A AT T8 B o o™
(31Kl B hd BE BRI @5? P W LRt o The
(A'1,Ry-§d-d, R%\V@R4Wa§3 \bRyn2 2 W &2, Bérd. G4, aqueous
(A1 Ps_,odeanlcmﬂcRda 66),utA' oRy-2/H 2 d, R8-&R42h@d),ous sodi um
(A'1, f@#%% ? egma?eggpl wnmm%ﬁvm@qm% ggg:r ggled;lﬁleg
(A 1, 1°R3- 4 2 4°

sl A R 8
(A'l Ry -@1R2-A33@,R4-15G8) 6AE Ry 2. 1@417R3;_’B R21,GA),, 7.70-7.46
(A'1,KoB, R291,R3-31R4 21,68) (1], Ryy 2, R2-9 R 2-38R4 (2] Gi1), m) '
(A'1, g!y 65 21503 (31RI- zm,z) 2AALD; R& -ORL-1HR3MR4BhGBY,eenth step.

(A'1, E ﬁé’f{gg%df{ﬁf’%g 2(7 ! m‘%%‘ N&Qéd}ﬁ) e;gf‘ﬂf: ogl
s PNE PRI 2 2
(A'l, Y.nz 37251 R B4 ]tﬁé‘) A(ilaﬁye s 1eddd14ei41leGAbom
(A'1,RefpRedt R8 e, RanGoxt (At Red2R2-h, RS HyR46lht e. The
(A'1, Bplyreatl Rest, RYaporat @d1 Ride/R2-edRgadrRpressyre to
(A1, 00k 5 1t RS- CRAPOEY, (D3)Ry(Z;R2-T0RS-4,R4-2,G5),
(A'1,Ry-2,R2-2,R3-1,R4-1,G1), (A'1,Ry-2,R2-2,R3-1,R4-1,G2),
(A'1,Ry-2,R2-2,R3-1,R4-1,G3), (A'1,Ry-2,R2-2,R3-1,R4-1,G4),
(A'1,Ry-2,R2-2,R3-1,R4-1,G5), (A'1,Ry-2,R2-2,R3-1,R4-2,G1),
(A'1,Ry-2,R2-2,R3-1,R4-2,G2), (A'1,Ry-2,R2-2, R3-1,R4-2,G3),
(A'1,Ry-2,R2-2,R3-1,R4-2,G4), (A'1,Ry-2,R2-2,R3-1,R4-2,G5),
(A'1,Ry-2,R2-2,R3-2,R4-1,G1), (A'1,Ry-2,R2-2,R3-2,R4-1,G2),
(A'1,Ry-2,R2-2,R3-2,R4-1,G3), (A'1,Ry-2,R2-2,R3-2,R4-1,G4),
(A'1,Ry-2,R2-2,R3-2,R4-1,G5), (A'1,Ry-2,R2-2,R3-2,R4-2,G1),
(A'1,Ry-2,R2-2,R3-2,R4-2,G2), (A'1,Ry-2,R2-2,R3-2,R4-2,G3),
(A'1,Ry-2,R2-2,R3-2,R4-2,G4), (A'1,Ry-2,R2-2,R3-2,R4-2,G5),
(A'1,Ry-2,R2-2,R3-3,R4-1,G1), (A'1,Ry-2,R2-2,R3-3,R4-1,G2),
(A'1,Ry-2,R2-2,R3-3,R4-1,G3), (A'1,Ry-2,R2-2,R3-3,R4-1,G4),
(A'1,Ry-2,R2-2,R3-3,R4-1,G5), (A'1,Ry-2,R2-2,R3-3,R4-2,G1),
(A'1,Ry-2,R2-2,R3-3,R4-2,G2), (A'1,Ry-2,R2-2,R3-3,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'1,Ry-2,R2-2,R3-4,R4-1,G3), (A'1,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'1,Ry-2,R2-2,R3-4,R4-2,G3),
(A'1,Ry-2,R2-2,R3-4,R4-2,G4), (A'1,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,G1),
(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,G1), (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),
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1H NMR (DMBO-d6) 8: 7.01 (1H, t, J

= 7.8 H), 6.67
(1H, s), 6.59 (1H, d, J = 7.6 Hz), 6.51 (1H d, J =
7.8 Hz), 6.29 (2H, s), 5.07 (2H, s), 2.90 (1H, d, J =
10.6 Hz), 2.59-2.49 (2H, m, 174(1H t, J = 13.4

(A'2 ﬂ{?—h R{aqlﬁ§]2 Ratecancan
(A2, 1?%5";% 3?5%3 gj?’@ ghﬁgj%t igl]r r?sfll,tep To

(A'2 %yéolf{%’[ll B “HR40L § %llﬁﬁeﬁéﬂeﬁﬁgﬁl di sil azi de
(A'2,Ryr 11 B2 UeRa- 3, R431,65), (AA&éhadldéfd 1t R8 3Ry, Gfilr an (30

(A'2, Ry R2anH 38 Ruop BN ofre2 (RO T, 0t-)1, Re, Bh anby) added

(A2 WQPNQSFRW Re-SH4H! (A9, i 1 HEG. RS g5 g;if ed at -78C

(a2, ﬁ”f%%raﬁ%%#uf et gl (el (500

. After
(A'2,Ryd, L 931%( LEga k3w, E4H@Gr1 a

(A'2, BmluRatleE3a¢rRén1 G ctA'8/Bydd, ReueRrs, B&I6Gilhn was

(A'2, RgtdeR2- 19RA- 4, Ra - GR) U462 s 1yRE-TERI3 140R 4 @OGBY enper at ur e,
(A2 ﬁﬁq RbXt HES Was2 evd)  @eb et - Wik 10k 9y rRaceE3f e, and the

(a2, qaﬁgcz k vlewfaﬁ (L8 1B fR@@hgeg 1oks. 0{*@9{63' um,

(a2 E}r SR pic T AR R A G5, Bdet L educe

(A'2, RymoRatBBabRY 1,65 HoR Rt I}}ER%@F@@UHH‘P(%G)U (380 ng) as
(A'2,Ryrd , A2 a5 REr gBrae2, GB) x(AIRRy- PR D120R 811€R4-2,G3),To t he

(A'2, Ry Nt R2e RB-1,Ra- @MOW@% 3)R¢ &8@311%40?@99 ned in

(a'2. ki J1ShoSF RR- SRS, adgedy: RYY R
e SRR R Al e

A'2,Byd, R B3 - HRé¢ hﬁ5 MéRyaAR RS 2B AL, Gdbed t he
(A 2, RyrueBR, Rayamvmgziaﬁ%z&bkamm BB hR2896alueous
(A'2, RFWIDRR @ RarE Ruh® i) X(AIIZGRMSRZHQRQQ RE-2\Eh et hyl

(Azx%g S AbS RINE qrﬂ@l')cule W@i %dR&’ 162 ?QPZ? ed
(2 %eﬁﬁr%%c%‘ fi ohEaly % il etEohbiding  (56)

2@2R:§%HR4 Gz 1.7 H),
(A2 Ry413R?12—B3d3 R& ZGR3, ewlzfiy 14R2)2 1({&’131134(2 G3),= 18.8 Hz),
(A'2, RyQ8RLIZR3-3R4-2 G2) 1(A'2,RPB 1R H2)R3B, H1-27GED (3H m,
(A'2,K 815R§ PR3(2RL-1 01, éaélm( 1is- 2dﬁ'§ 4 11 3 ggf 4.0, 2.8

(a2, K61 R %Gﬂ\%a% 4? ?1)16(5'2 hg% 55 4& 011 Third step

in acetone
(A'2,Ry- lgRﬁi R4gGH bk é‘y%ﬁa?t@ 81 p.1) at
(A'2,Bz 1, Rﬂe‘z BBx4,Brie2.0, ¢k'2riwd, R 2003 f40R43GA,nut es, and
(A'2, Ry, RR12/BBt4, Ras2, S pOX'afRyd 1UR2He R edReexjGp) essure. To

(A'2, ﬁi@ Resi #yer wasy addeds quc@rﬁﬁqt RY-1SRhfugby acid (1.1

(a2, R} REhJﬁ 4l fh‘zirf &d('g §§ %dﬁé‘t ;1“1151 el”E‘iéat ure
te e m xture
(A2 F@diﬂgt‘l {3 %ﬁ% e1 ?n‘lx%gll was made
(A'2 EmaRﬂrﬂeR% LR 422,58 2 %zqde%&sl B&12;68bn whil e
(A'2,Byi2, RRrigR3NOBA-2 Gei-)chBJRbgz R R8Nt R €2, Gas, extract ed
(A'2, Ry iRt RB-2Rat BIGA), (Are, R>5r gammq ReyeRr4VRG2)Vashed with
(A2, #EU:CRo- ARG slgijed cyelA T r}% TRelUgyeul Tate. The
(2 20RO, %33 é“ffgg itk “fﬂv %m GBI, &igi o
'2, By 1%Rd L Ré Ry~ 2482 3%14\"\%} 13) 5:
(A 2,Ry @1RRSUR3-2YR432, 540 2|sz 2433{1 R2PIR4 <), Goﬁ 46 (111,
(A'2,Ry-2]RZ- BR3-3B4: 1,G 1} /(A2 Ry-d0R 21 R3-H0R D+ 1,829 Hz),

(a2, K 324R¥ 14ﬁ3(é5!5!»4 M3)8A:3, E(;lﬂ R@qum% R481 8y 40 3.0
(a2, 5)2 R HA fﬁ%(mﬁz ogh 2 (ls‘gi % %i ? |Stnegcet iC
(A'2 #13 g&oﬂ e efA B SE 2P on (91 ng),

(A'2,Bn®, Rﬂel R13X3 Brde2.Wes, @%Qrﬁseé %2 1508 X B4-2G5) hours. The
resulting insolubles were renoved by filteration, the
filtrate was made al kaline wth 28% aqueous annnnia,
extracted with ethyl acetate, and the organic |ayer
was dried over anhydrous magggesi um sul fate. The
sol vent was evaporated under reduced pressure to
.afford the conpound (58) (98.7 ng) as a crude product.



[0108] Reference Exanple 6 Synthesis of internediate

conpound (63) [Chem cal formula 32] 0 N J. “Third
step H2 Fourth step 0O NN H N (62) [0109] First
step To a solution of 0.5 nol /L potassium

(A'2, ‘1 A hf'e( 4-1%@5) added
o e e o (7o

(A'2 Ry78M2-AfR3rt, Beils 68 &2, RysT R, R3-HRA-2,@lks0l uti on of
(A'2, Ryhe RompRaHacR 4 200 2, 5002, Ry) 2 jR2- djR3-AyR 4 et(ha)r (8 m) was
(A'2, 18ddath qrx@:w 1%2 , Bl e %jtﬂyfﬁq{iz -3iR3-48¢i-bags)L. 5 hours, a

(a'e, g ']% Qggjﬁ FAY SI ﬁ?lluéhpn Was

d
(a2 fﬁsh@e%% R e gt Lt R i Faeana the
(A'2,Ryr-gdb2-€, R%\}leR4V1a§5BrQPe3I RyvgrR?aﬁPR/f’drldﬁ% 2peghesi um

(A'2, ByfR2-@,RINcRs @, Gant (AMaRyeg Ame R d, RurdeG 3),educed
(A'2 EQF 951%2”2811361@4@@49 e Q'll% Va2 -pUt 4 fllﬁfﬂzb%)iol um

(a2, 5] fzﬂp@g@% % g) 9f<f 22 (168 (301 gg)
(A'2,Rysg R Qé 2. 55
(A'2,RyR REZR 312, RY- LGé 9<A@)Ry &2‘12 ?HZ Ié|4 23 ,18 8 Hz)
(A'2,By-2R2-BER3 @, RA-2;GRB,. @\'8iRy-2RA4E, R:m R$)2,,G3) 12 (1H, dd,
(A'2,Ry=2, RH3-23R3 & Ratzi4) 8(Al3 Kyt 2/ R2-ddRI3- 2JRF28GH), 4.0, 2.8
(ho £ R B o3 LRl B8 I 20z, 162 B 1,k $GESS St o
(A'2,Ry-2,R2-2,R3-3,R4-1,G3), (A'2,Ry-2,R2-2,R3-3,R4-1,G4),
(A'2,Ry-2,R2-2, R3-3,R4-1,G5), (A'2,Ry-2,R2-2,R3-3,R4-2,G1),
(A'2,Ry-2,R2-2,R3-3,R4-2,G2), (A'2,Ry-2,R2-2,R3-3,R4-2,G3),
(A'2,Ry-2,R2-2,R3-3,R4-2,G4), (A'2,Ry-2,R2-2,R3-3,R4-2,G5),
(A'2,Ry-2,R2-2,R3-4,R4-1,G1), (A'2,Ry-2,R2-2,R3-4,R4-1,G2),
(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,R3-4,R4-2,G3),
(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,R3-1,R4-1,G2),
(A'3,Ry-1,R2-1,R3-1,R4-1,G3), (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,G1),
(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'3,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,G 1),
(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'3,Ry-1,R2-1,R3-3,R4-2,G5),
(A'3,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'3,Ry-1,R2-2,R3-1,R4-1,G2),

61



To the conmpound (60) (307 ng) obtained in the first
step were added a 4 nol/L hydrochl oric aci d/di oxane
solution (1.65 m) and nethanol (40 p.1), and the
m xture was stirred at roomtenperature for 1 hour.

(A'3, BJ-§tiyb 1ed- ﬁeR451”é3Y‘B(tAeﬁ i%@@%@ll k49 @qyeous |ayer

, and the
(a Hriardniaiel »@é 33?% R AT
A'3, By 2 %elk3 dsReE Gdbr '?’l dhﬁ?s e el d l?nﬁ}%l fate, and
(A'3 R}hé RYR2\R3rtl, RA2, @\4hdé‘f &,tFe'dlLRﬁtérRii ‘ddRi¢€dGpl.essure to
(A'3, -2 2t % 2cRATIQGNY, (MBS )Ry( 2082-20H.3- 2[1@4110G25Fhl rd step
('3, B 9l 14 '2 qge%be(mmow 0&3-o(RO9 gﬂ in acetone
aiic Rl i e ) o,
(A's, Rihé %%Izv%‘?’]tz 52 G %tfb’dltﬁl%@rmf @it @dGBtessur e.
(A'3,Rhd, R R3E, RA2, Qréde@x 3dhceRe- Qtw%ﬁlﬂﬂuﬁﬁb acid (1. 6
(A'3,R¥-)1, R2 2R 3A3XRUT LU S(/s 8 Ry- @ (R &2, R®GR L an@e),at ur e
(A3 qre -9t 3- sand- 1 08) NiAs Hye 185 onegle RhkaGime with a
20 mé% ﬁi”lg@‘éﬁ ?sah Y- ‘irhé‘“% RS 33111!(11"2’ brig g[‘ﬂ;{
(oS BE 2 RO MR ATEGH o4 B LS vREeR Bt o, and
(A'3, Ry i1Ri2 @R 3~ 3aRH & Fddis %ﬁYééIWs@fﬁﬁaRé 2,6h5 sol vent
(A 3 ,Rig, R?/*&pBBalt,Ed yoder (A'adiceRD2cR3 W R4-196@) t he resi due
NP9, ReHo R 3-edrlY1, 6a) umlsqw ]yt Qgﬂt@ﬂhmuoc@ fford the

(A 3 39 é k4(19 B 'i' )57123;' Hi’)
(A3 y % 4_16 (1H d
(A'3, Ry, R: @Rﬁ‘iR?%@ r1gR2:2g sotRs 12
(A'3, R34, RﬂddRSJl R481,611 A(ma Ry-Q, R2),R8: 14114(1192) dd J =
(A'3,Ry2,RZ-10R B12) R4FDGR) h(ASBHRY-2,R2-1TR3 A, R} UGi4PN of the

' (A3§§J§Pﬁ2‘ %é%kd?%gﬁgm }a@em ﬁ§11dRaﬂz &), and wat er

(w3, k2l B AN e (R0 28 B nalRA Gl X[ hhe e
By ek 2HeR i b B42864%q %3&%}’ Sl B3 1 RA-3. 68 ti ng
(A 3 Ry<oR 21, B8-28Bg- 1, éiiﬁyf-m'3k1}'y RiR24rB8IBR4-ITRE) fil trate

(A'3, P2 R2{I RBIXR4V ,33) elAg| RypacRatleR3aH4dr, Gal, over
(A'3 Rpfwﬁéqumraaaaeﬁw §A*bf1@§ e.RIhersal ¥ent G"i@s

(A'3, ﬁ"azoﬁéaf qe gg 261%5% giPpald s the

uct.’ [0111
(A3 % n]c M % gé}@ c}f nfgé &D’té corr]pound
(A'3 Rytﬁ)R[ZGhEﬁﬁcBH L& Inu 33&5} 2,R911R3-FRAst, G ep The
(A'3,RpPRAMGREGN R 46 1,23 3)) (AvasRytizsR211vRA-3, R4t EGH4ahydr of ur an

(A'3,R$40RM1Y), R338"1R4al Jaa)DtAls 1@9 |2YR!ZBL9R§% Rméocqm de/ et her

(A'3, ﬁg'zukboln ad droai % ﬁ‘é ecf hguL Upder
o B A T O 1 et
(A'3,Bri1%RRdeRah BduL GsJal &%uBon Ze&?- rlaBBeﬁRm 24t hyl
(A'3,Rge Reel, Ran@Rmhla,Gﬁ)gachRy -2yR2- WBS-4Riel Gy er

(A'3, Ry RROUR3SOB4UMGH)| {ABERy-BIR211NRBIARIKE2 SUhSt ance was
(A'3, R mdl ¥-4 Rlat 81cah! ovg, mh@ ﬁ911VR§t4 Sp, @Ms3por at ed
o Ll AL Céiﬁ BRAPL Y
(A3, 927R 2,R Y§ R3-2R319R4-512)1. 68 (3H,
(A'3, By 2 22723R(311-IR4dU G £A133R>42 R22, RIZ)], Ra: BE40,1H dd, J =
(A'3,R3:24R262,B3H  R4-4.GH, (A19,Re R, R2-21R3(11R412 (1), J = 9.6
(A'3,Rg)a. RS- AR 3(LH4-8,G9) fA]ﬂR}?'z"Eé 5 R35PR3-HEH 111, m)

a3 Byt dfig* HoeGe i iera e, T
(A3Bé5r?p83n%R(36% 4(33C9@ %2d3 JoRved |4n anol (20
(A'3,R¥)2,R8-2Raol.R4- hyid)o EM13eRY @, BEi LRt hBRrol, Gl ut i on was
added at roomtenperature under stirring, and the
m xture was stirred at roomtenperature for 1 hour.
The sol vent was evaporated under reduced pressure, the

residue was diluted with ethyy acetate, and the
m xture was extracted wth 2 nol/L hydrochloric acid.
The resul ting aqueous | ayer was nade basic with



The conpound (67) (4.34 g) was dissolved in nethyl ene
chloride (220 mM), iodine (3.64 g) was added at once
while stirring under ice-cooling, and the m xture was
further stirred for 30 mnutes under ice-cooling.

(A'3, Wy toeRr2d, RBtBR 4V dzr,)m@t 8/Ry- QGI'&@JZIRBEB RQdi,gg)was reduced

(A'3 mtszé%dng Ef f(As de T Wag

SRR gg ANt bonar e
A'3, Ry gaR2 2 Réy® 34\/\739 a fbv@rR%é’dR&rﬁ Bdt§,628. The

(A 3 Ryrd’r@&rﬁ RSSBJBsithG(Sé (a8, RyeBrv2@, Bg-F Rt eGad,i on, and

(A 3 Rm R2I2/RBt3 RAS] ea\aapox atfadzbml@rRB%queﬂGm essure to

o4 R £ RIPHUY 5”“5 was
<A 3 ib% i”zp# e 5"4?6‘%%%@ %%, a?s 2“ Bhe di ssol ved
¥ % B2 2Ry ot Briuk S ( ¥88. B B, R%?fR%H Geh m) was
(A 3, Byideli2- aRa 4Rt LIGS) s 3 Rya Reki2 2 RBef, Ruxt,6a), 2 hours.
(A'3,R¥icR2VIRR 38 Bad], G e(ATB U RER 9@SR 8, Ract ed) Wi t h et hyl
(A'3 Rf@tatze.a R@wmh@@w@@sw -2yRs- RS- @Rhﬁzj(}%)’er Sod' um

(A?i 2% RANE RO UEa Do) %%Sﬁv@gée%ﬁég under
(A4 %dl PebBEr b G '}h@‘ AdSi duR2 UaB3siBeke &Y to col umm
(A'4, Emloﬁatlo BabRy-1.6:3f (AR ﬁeR%dnBaLME4(]69)4) (3.44 g).
(A'4,Ry+HINRR I( BB BY- BGA), (A'4(B11,R3)1,R2: 1/R4(AH1)d, J = 14.1
(A'4, }k!j)llRQ BR3(1R4-9G2, %;Lh}l Fﬁ%ﬂ ﬁ3011R ]& 5§§ : 753297 '40
(A'4 2R3/, %3 3 ( gf 651 4 :
<A4&z 5%%@382 iﬁl @% 1oRa2 R1'T.Gohe” compound
(A4 16139 R245B3rR40bE i %%éleéd Rer leRBIEEhBFI (642 ),
- (A'4,RydrB2i hB3rRahy, (it €A'¢(RP3ER2A1) R8esRacjed), and t he
(A'4, Ryt BRE, RBS2, RUH2 G2, &X' 4&%51@2 14R§ mufﬁzsesy\ﬂt er was
(A'4,R{IGeRe- fﬁ?, té“’G% W@A? : avg 6%“130? ?;?gm Tﬁgd
(A'4 %&%gr g%’l Eb gﬁb& I#ye c} B q‘hflt]eég i on, and
A'4,Ryd, 3I]\/Bﬁt3 Resl, "4tBst 1uRerds R eﬁﬁéeldGﬁ essure.
(A 4,Bd,Reshi, B3, Redsl Qﬂ); AU Ry -LR2d, RAT8, BAraGad,ogr aphy to
(A'4,R§f10RE- 1, RS- 5 2P0 G, (AQ)Ry-1582WRk3-3lk4!2 YR (CDCL3) 8:

(A41%y~'514](1§*1 RS)3, R% §@ 1(:&4%y~1R2313R ﬂhzgfﬁg (14, d, J
T R L EE S
| (A4 &gl 5304‘ "4t ddrpduRa 4 1é)1. Gdheni cal

(A'4,RprleBLal, B34, E@cjaﬁaaxim& Ry-1]R2-16R 3, R4t2,6418p The
(A'4,RpPRRMYRETA R4 BAY, (A 4R 1<;Rsaokseﬂmm @By ,hyl ene
(A'4 RWlORQdﬁRé@R'M GS! I@f-ﬁ}’ﬂt@lleRédzp d a second

(A4, :ﬁrlef{ lZibP ].)C gﬁ/sﬁ 92 é gﬁv‘f[&‘; added, and
for 2

(A4, E%Jrgzu?ngér ﬁﬁe ?’t) r}p RenleG é%l vent was

- (A'4,RydpBR=2 Ba- LiRdel, qﬁéd(ﬁséd{}pﬂe}%‘é&33 laRd 2.6d)r esi due was

(A'4,Byid, B2t R 3t hRetol, i), ﬁmdhsaﬂdgwphy ]I E4aa‘ Gep d the

(A'4 R?@RQ@R@@R&@G’%} 04 HyH‘ '\R@ .26 (3H, t,

(A4, ﬂgﬁg‘ﬁ R§32 (1"' br)
(A4é %Eﬂ%% % 2 272q?t§12 Rér 82 5. 98
(A'4 1?»&1111R2b‘%§€3 %R¢31§ 3¢ Ry 1R 3- 2 ESQZZR(Ilﬂ—GIBd J = 9.6,
(A'4,By 4, R2)2, R3:2B472,8R)( (A1 Ry-1)R2-8, BI-BRIR,G3H, br).
(A'4,15£A0RD- BR8P, R4-2,G4Iher’ @qmo@tmﬂz(ﬁg)z R3.8@5y) was

(A4, B %Sﬁbvfﬁ L:n Dﬂi\kﬁ')"? DI-9TREE R8-3 RUPCEY dine (0.125

(a4, %&pﬁ?iﬁ 418, 551{9 Jeh R 4D B Wﬁ? othe
(A'4,RedeRP o?nR§o3 §t4| bﬁ}"’)t 4R%d e 283 BRer%abildd with

ethyl acetate, and the organic |ayer was dried over
anhydrous sodiumsul fate. After filtration, the

sol vent was evaporat ed under reduced pressure, and the
resi due was subjected to colggm chromat ography to
afford the compound (73) (4.81 g). 11-1-NWR (CDC13) 8:
1.26 (3H, t, J =17.1 Fh) 1 55 (3H s) 1. 65 1 88 (2H

SN 0NN



[0117] Third step The conpound (73) (0.950 g) was

di ssolved in nethylene chloride (14 m), benzoyl

i sot hi ocyanate (0.370 ml) was added dropwi se over 10

m nut es under ice-cooling, and the m xture was stirred
(A'4,Hyot, B3O 2R 181 Re-2)G2E (Al £ Byc DRI-2R3-BIRt-ead3)ler, i odi ne
(A'4,HP1 582 203 \361%4@@@)1 (A4, R9C € RINDGT3-BGEL-2Q95), ng. and the

(a4,HY- %Eﬁﬁ 5,483 R g?ﬁ @4 hoomze g&g{g gef 4
(4, Rygl KT &B%ﬂe% ﬁieéfﬁgi ﬁ £23.00 1 56t )
(A'4,Ryi- 3 RA2RB |4nRﬁdfeG§) dhed 8, R&@ R14 R.G&s added
(A'4,Rir-oR2-2R DR 42, GRhUtAes RyThR R )R 3MeR vasG s|ar ned to

(A'4,HPQMR4- Qfm%aittiﬂfzemﬁr@k 4 Jng - MiRg-ores-was -t sy ed for 4

CEET R

(A'4 R%iﬁtﬁ)%dt@ 1a1ﬁé| leQP d& RR R StRY/IL BE & G The
(A'4,Ryr-gai2-a, R&)leR4\m@2Hr(lAéﬁ,Ryv2JR%tmrﬁl3}ﬂdil%2§éﬂ) um sul f at e,
(A'4 I{y htm qomqnmquwmy RERR-¢\VRPAIRY eot;smder reduced

(A'4, é”leR3 EBEM 186§ ‘ﬁﬂ et £d M’

0. 939
(A4, 168'3)? ﬁ"zcg%gh‘g‘* C% (1 73 (3|g—|)
(A'4, Ry, 2 1&2 QSR% izlrfmd1 G§) RZV ?-!52 IREGRIR,GY, J = 14.7

(A'4, Rjz)z R2r10R3 (22R#4- 2t;|G2)1 @A'7,Ry-2RZ 1RB3, ltwm G8),, 7.14 (1H,
(A'4,Rig2 B2, ,R3- 21R4£2 G4hz0A' 4, Ry32,R2-4RE-3R48G5). 58 (1H, t,

(A'4,Ry-2 K24 k%3 RS- 10@1§2('A4% d 1o-1. Fa-Hz - 18Gé -8.16 (111,
AR SR B Sl e
(A4 R RS R g S 4 R Rhdee Lonoc A 1

(A'4, Roo2/ R2-JoR 313, B~ 26 28 (A 6ot IR ZLRS BuRd y@8),de i n
(A'4,RplRza, RS, RAdcR 0 4lr @paiRse2 Re, B3 -3 Ru2e65),t he mi xture
(A'4, Np2, €29 RS- 4 R4aNGATEUONRARIRS- qeﬂmtﬂm 1209) fur t her

(A'4, %zrﬁfq 8574 B9 %%9t@§4 b9 qYenghe 1"%}5& met hanol ,

(ea kG RIS s @EE”@% Smteme potey 11 tered,
(A'4,Ryi@ R&di Raet, RAL2. 62D {1&}’ 2R T Ridnd. R#n2o@at ogr aphy to
(A'4,R§ RoR2- 1t RB- @Rm(}md (&73)Rx-Q,RB3,R)-4, RHANVR), (CDC13)

(A'4 1@y 32 R2-21R98, R1H Gy ) (A'd, R7>82(I8242 EQ 1 124 715sz d J =

87 (2H,
% e 2‘%;*“‘% (SRt L 5
(A'4, Ry 2eRE 2553(1212.4 W2)6 fmﬁ R34, Ra LR@ G3).9. 1 Hz)
(A'4, Ry 26R22RIAJRAR, 647, (A' 4Ryt 212, B3 93R4BIGE), t, J = 7.1
(A'4,RiZ2,RE- 2253%337%136& Z Hy- )Elm 2, R 9L1BY-1FGR),h s: ﬁp |
(A'4,BRS ROPRYNIRG7DL3 b WR9 Rt 9SRhMed n et hano
T e e T o
(A'4 4, Bye. ReZeRBchRéod (v "Gy di B 4ields W Ry 2aG§%\t ur at ed
(A'4,Rpdi B G RBE, Rde2, Edh eG4, RoRIR2-GrR3- xR 426660 with
(A'4, RMOROINRAI 3, BACL, G192, QX'day -2, R2PER3\BaR4 Al GeYl over
(A'4 R;ﬂlwﬂéoymsmuuﬂc%u' (Rl Ry-Aikem, ﬁslstmtll qay, the
(A'4 ﬁofz g ztﬁ@% E"af’%faa W‘%é 9 Xg% Efzeégw eto

(A4 B2, 818 5 B St e A e A BB BAL-Udbd i n the
(A'4 lfﬁzevaeRiZe"a Bi DR 4. GidutA" é lbuﬁ;li? @aliw @lﬁR‘i‘.@-G&WR (CDC13)
(A'4, By RS- BBt4,B): 1,2 131(A'3Ry-20B2-2, R3-UWR2- 1HER), 2. 82 (1H
(A'4,Ry-2JRZ- 21R324 Ra)1,63) 243, 18502 (B4, R@f4)R431 88 (211, d,

(A'4, gg%fz"ézk ‘119$l 31( ‘]g% ]éﬁ §]4 ﬁ%‘%e ’1016139]60 6. 65
(A4, Bg%%g gﬁp ﬁt 3t ﬁ%%? te conpound
(79) [Chem cal fornula 35] [0120] First step
compound (77) (500 ng) was dissolved in
di net hyl acetam de (7.5 m ), potassium carbonate (440
ng) and 1H 1,2,4-triazole (2800 ny) were added, and the

m xture was stirred at 130C for 10 m nutes under
m cr owave i rradi ation. Water was added, the_ m Xture



(11-1, s). [0121] Reference Exanple 10 Synthesis of
i nternmedi ate conpound (84) [Chem cal fornula 36] 00
(83)(84) [0122] First step The conpound (80) (1 0
g) was dissolved in dinmethyl sulfoxide (10 m),
(A4, ﬁgﬁtzh@@%sﬂbfm@amqsf (0468-9)r otk PaliEY gB) car bonat e
weré added,” and the m xture was stirred at
20C for 1 hour. 0.2 m)I/L hydrochl oric acid was added
[0075]5 adjust pHto 4, and the mxture was extracted with
In thetftmrhubcdVat e. The organic |ayer was washed with water
[Chemighl dosatly a6ked sodi um chl ori de aqueous solution in -
orzder the organic | ayer was dried over anhydrous
r’f"agne5| um sul fate, and the sol vent was evaporated
Rdef ged pressure. The residue was washed with
i ¢t hyl| ether to afford the conmpound (81) (1.1 g).
- N(DI\/BOdG) 8: 3.40 (311, s), 3.88 (3H, s), 8.35
d J=@0© Hz), 8.90 (1H, d, J = 1.0 Hz), 11.68
Second step The conpound (81) (200 ng)
as d| ssolved in tetrahydrofuran (4 m) and nethanol
(4 mYRYm 2 nol/L sodi um hydroxi de agueous sol ution
(1.3 m) was added, and the m xture was stirred at
wherpigo R et B La%e paeh 3ndepesdentlydiydrokgar dekeesn, cor optionally
substatitdd(lawdr mllylwas added, and the organi ¢ sol vent was

1) thevénapahed Whdesin @ﬂ#gc@ﬂ 19r;ﬁ§e§1\yﬂeor WahREo c&%@ﬁmg aromatic
heter%@g(hﬁ groru > h%lllgm te CQ%i‘e@PJ(Pgo QQ’F fnk;%g 18'1&'h1%ﬂq'1 gA is A’'1),

the %cggymc (gl]_ reuﬁ_'_}:lﬁI %(lé'%/g%hég ,gPYH eggpoln‘i) egzgllfoxazolyl

benzqppymazelyly = 1bsngpfuryl 87 ( qqzothlenylc 1. obﬁzl)m ipxoky}, or
d1hyt{rbb&pz&)1pxdlﬁn35 (kareinafpr, fedd28fl tohis corspepnd in wilvh ring A’ is
A'2), conpound (81) (300 ng) and potassium carbonate (197

the c rde v&fﬂesx‘é Yﬁ% Anig H@{}hy(h'xfe 1H§fﬂegere(f§nrgd) to 5@E5‘1¥bound in

whlcﬁ % (52@ Was ad and t m’xt ure was
I}ged 4t °B0C for hours V&‘;‘? s added, the
Feing

* the cimpoyng. WETER FiRE dlsvw[rhd 5t Beleried b gppmpound in.
WhICha'mAmsA\Ahshed with water and a saturated sodi um

[o07alhl ori de aqueous sol ution. The organic |ayer was dried

2) th@V&me@@N&er!’l@réﬂdRu% t{ A8y @Qﬁstﬁmeéqo%malWP (hereinafter,

refer BT B A RS B helbgr oot aphy 0-aforg. the

the CEB}Pﬁ’d‘d‘ﬁ’d V\(l'gag)elrt T/élz 1 1slxp|_e t@)r Ee egre%to( gsﬂcompound_

in whirh B, ig2R¥811, s), 3.91 (3H, s), 8.87 (1H, d, J = 1.5

3) thelzdompBo@ed,( ¥Herein R2=ahdSR¥zjre Each tihdspewdently hiideogen, lower

alkyIBQS}‘ 'W&i%?ﬁhft@%?ﬁ%fﬁ%d%aasdd i d&ﬁﬁg%?’%;;h Rea ia%md RZZ%re R2-1),

the ¢ LA Re24 Y /RBNGe T Elﬁ‘a eiffa e{T% red to as
de ous utio ( 8 s add

Compgr‘fé‘d‘(lﬁewﬁ'}ci‘to% Wéggbe Bgdi) roomtenperature for 1

4) thhmmpozmdmwherﬁwm&ﬁpérli% aae.qaicbonﬂgpﬁmqerwm hydagesen, halogen,

hydroiwe lowganilkylsat wenhoWhsreauafier,ateferradder as edmpednd in which R3¢

and pxde&seumg 1)and water was added. The resi due was

the 08 He@hgl"em RirAald A%, al%ntﬁilev@ Lefe rom halogen
| and %) g{‘%le@%gggogtfr( %if%)rre(él%o gs II(&CHI \H?D&é?%ﬁ sd R3d are

828 97 (1H, d, J = 1.5 Hz), 13.53 (111, s(). [ 0124]
the compound, wherein R% and R3d are all hydrogen (hereinafter, referred to as

compound in which R3¢ and R3¢ 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 alkylenédioxy (hereinafter,
referred to as compound in which R*is R4-1),




Ref erence Exanple 11 Synthesis of internediate :
conpound (88) [Chem cal fornmula 37] /7-NH \N--COEtFirst
step Second step 0 (85) [0125] First step
The conpound (85) (2.50 g) was dissolved in pyridine
the dodfpoiind, wheteth @hlioro de (25 4d 0¢ad@R* is independently halogen

(hereﬁiﬂ?&é?%‘%tr% %%g%ﬁ?;o(l% \gix}ésﬂef{ afdes), the mxture
0 th Q?‘BP8“6\E a’?(‘?lieé%tgd i s o Q%W?S)hexg i “or G

(herejnaftar, fpferemd tjas¢emPaHR{dPoWE n‘sbo ilgfFBul fate, and the .
the comlpoentl, waserevap®riat g ahdee (HOdUTEY fives $d), e(x)Theiii) or (xiv’)

(herefRfftéllgefaase B thheebRGouadSin whectgel isa@dym
the c&n QHH& R:H){ cﬁqs@f,é%ng Cmom@ (@ﬁ)(x(ﬂeﬁﬁ%@r (xiv’) , and

r1ng 11s i ¥ sllz tu % 9?9 &%’i (%ptuﬁnaﬂ)ﬁ_ %@}tu %glgyrazmyl
optio qﬁlly styt@gdﬁlg@zebqll t10n é’b thsétt@,ged 1so:F6zoly1 optionally
subsmwedobm@bt&mzcﬂﬂ rpedtoneﬂb’arsya@smuteah tth@&zalbpyridyl, optionally
subst@dutsd Nyl #1Ni dptidnailst debeBiddted))isv@sinalidedptidndlly substituted
naphﬁ:?_slﬁ'&m?[] %%tfolﬂ%llﬁfo@H‘Bgﬂ@uﬂeﬁﬁ)q&%a%)hﬂ}l g3 optlonally substituted

pyrldoggrlleggmas% rélgenrhnt g e glrla?tm@ue Q elltc?| Qou%va?elect gfggm the group
consiffifg of the refbAELCueRS HRTHY o 531 devaEalbrkorisn %ﬁ“’?%fl%‘sted with

one opimorezgrdupatsetectdd G mit emmmgmn e (bereinaftgr, referred to
as compodandiiaevkiehl Grig GaAnd the nmi xture was stirred at room

the cbﬁ@ﬂaﬁﬁat Wheréer GLishehd abdhte (ﬁf)S UAﬁd Rth BSi%| M &Sl EBbstituted

pyr1d (%i)%gonalﬂgo scl?%!dtgﬁh [ﬁ"}? | 8?8'0}{ g s28 %P&t d thiazolyl,
option k SUBRG e é SBF A SP e T SRR e Ehoky, gptionally
substiyuted yr hiago étdytheortté%%@hd §Bb'9t1wsé ngpinolyl,  optionally
substithirttd NMRoq@G1d) &iptBor3dly 1khibssitntll 6mapBRiiyridinyl, = optionally

subst@txﬁ:eﬁlzc)umﬁz&%ﬂl@rlopﬁbnaﬂy%ﬂslfﬂut@& py?uﬂe}ayfﬁﬂmﬂﬂ herein, the
substitutht 195{ %JQS rItlgE %e?etc%@d from t I%e ?ﬁf @ﬁ&%ubstltuent

sroug, & andyle sy a@aﬁr%@ it a'ihcﬂa%'f)?f iRy sclected
from fhe sybaEbLMi $%OUPt ¢ b?ﬁ@naﬁ@ér r‘?féél‘f@oEﬂ Pﬁgomaﬁandw@ which G is

G4), mi xture was stirred at 75C for 3 hours. After reacted,

the campatiti avhdram@Iis Wik ciboot i (60, Rjuediitlregdnibt Mwéﬁ@lkryll) W!is O,
and M@% @qg%%’tlo"i‘l@@lyt E‘@bs&?ﬁﬁ%ﬂ%ﬁ@&pbf %Bt%%ll?oﬂﬁfs@fth%cf‘ii)yrazmyl
herem k& su%dfﬁ?entp f‘%grﬁg Qeele{fe romd\é?%gro%q gon?ltstmg of the

su Swnév&wpat“e&nén €L r 8ubstptuted sy ithe opgsor more
groupy bjedeted fl@nsnhecasujnéltlte@nunarcummtra bgreapafter,o referred to as
compabhhdrid wiieha®ip&md (88) (497 ng, containing

i mpurities).
[0078] _
compounds in which a combination of ring A’, R!, R22 and R2b, R3cand R34, n and R?,
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'1,R1-1,R2-1,R3-1,R4-1,G4),
(A'1,R1-1,R2-1,R3-1,R4-1,G5), (A'1,R1-1,R2-1,R3-1,R4-2,G1),
(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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1H NWR (CDC13) 8: 4.85 (2H, s), 6.88 (114, s),
7.00-7.42 (1611, m, 7.84 (111, s), 8.59 s) [0126]

Ref erence Exanple 12 Synthesis of internedi ate
compound (95) [Chemical fornula 381 [0127] wherein, n

(A'1, Rpmmqnng 3lR@r1 @1) HiA'$1R St ep2 \MRB 313481 &o2) - The

R R
'1

éoz Gdhd t he
>1t1&3e1 BA33, BH13,6& S@Cgf%z 11R8-HBArEG3Af t er
(A'L,Ril-1oRed R8-HRat2,6d) r @omR enpRe dt RBe3, RUIEGSY| vent was
(A'1,7eV-apRe-3i RY- URder, Grled@cfdzpnemwga 1aRd M@tzw was
(a'1,fl9eRls- 2Tﬁ§ 1 %ith%)"‘@xS acetate,

8 rous SOdI um
(LSS B ORLE, aﬁeb;zﬂc%ifﬂ@sﬁz&a i e e
(A'1,Bp} -dsB2T%BR8 0 B D PR t HeldbigRAd §01) R(112ZG@ ) .
(A'LRI-IRBIFRBADRAD), G, AA'8ARY-3IR2-AR3J1,R42 B5Hz), 3.86
(A'1, K 24IR212 R3-=R3- BGHI) (A'3; 19141(13212, Rs)z R4 14(7§2§ 2H, s),

(a1, %1 90R6 2R 5. j;R4‘]1 o, éx 3- 1}% gst . When n
P

(a1 %@&2%% %F?ﬂ ﬁhﬁ@?? others "
Puhf@arlb%%a‘?t 33 213432 wer e added,
(A'l I&h’d RﬁE?- RB)Q BI462 W3, ¥'il/Red,Be- %B@Qf Br-2.G5) hour s.

(A'1, R f1ieR2al RovER 4t DGAOO(A'L R T-QORRIXRBET, Ry, €.2) t he sol vent

(A'1, po@q RWRW gd- tegdsr (A @ctupqdR@rgeﬁng Ra- ﬁ@% vater was

(a1, AL VB8 K -hagh spit %gé B

a ver_an 'sodi um
(A'1 Elcﬂlfggﬁﬂ éTEf‘ é]w&sﬁ%\l%gér?a éoe Gder reduced
(A'1, lbhelsB@r?eRBo? Bﬁf%ﬂdl)t h%ldbhﬁoﬁﬁtﬂ ROB,REIBGA) g) . 1H NWR
(A'1, K C2(R3)1,R3- DRU6L, B 123(A'2 1 - 2R 2- I3R801, R2H,, G2), J = 6.1
(A'1,kZR, RS- BE3(BRY-1,8)3), BAA'IRA %szsl) R3% R49-1 ) 4.77
(a1, %1R211 R3- rR?; f )(AZ §r%G eCO”d step

(A1, %Bgvfeg?’ hRGedG H%??g%hﬁm Egél%ﬁl ydr OXI de
(A'1,Bi2eBasl, Bammom 2(A1)R 1i2sRAdGBE WRHIBCHi r ri ng
(A'1,RbhdeR2i GR3c)Bl4F h§i 1) AfA'@R 512, RReldRat2, RdonG2enper at ur e
(A'1,R o2 R8- hREFS R4t hE& I eact RN 25Rb UL RO WAS] cancent r at ed

<A1NPQ€R§ %C@ PLEFHUR1 012 B! { katwnosh9ri ¢ acid

t hyl
(475 BT Ry i T100) %’?1@@? ERb gL gt Y
(A'LRB Ay E?OLB so8i4 u?n%"t)l 325103\3&13 V\%E}Oéivapor at ed
(A'1 RmceeRZrJeBacEeMpt E59ufA 111 - R8rdRBh:Rdohp@Ind (91)
(A'1,R1€,R26), R3s3,R4e1,GH), pxafRit2, RWIER3MB,Ra-BG4Hhe conpound
(A'1, M‘Sz fbM kard R4SY@5)G§A aeﬂh 2°R§PPR‘3.E3‘ of e crude

a1B odiot ) Was, i Wen n =
(A1 %F&aﬁonpﬁund %Qag@?léﬂﬁiﬂv\ggl]dgzg SR e%b%;g t-butyl

(A'1,Rii%RRy2, Bﬁrhéﬂ(l M AR & QaEIBQiRBah64th§r2m xture was
(A'1,R1i2,RecR Rl Ratal &B)afAMeR 1 1XREa, R3- hBUF 5,G4The reaction
(A'1, ﬁ@lzJRaom\aaﬁ RUEDCE)t (Rterl1 WiHer2, R%dPR@,dz Jergssure.

(a1 saflggds éi)e(zil”1xﬁi”zeR§’az°-'R3 b%g wth ethyl

& G R Ol

ted under
(A'1,ReduBRL Boed &dr &G ntA R &32%33%&46\ ,to silica
(A'1,§&i2, Bat 2RB- 2 Rdo b Dgf APLR1 t0RafE BBl Riael G@ﬁ){pound (92)
(A'1,R12, R24,R3-2,R4-1,G5), (A'1,R1-2,R2-2,R3-2,R4-2,G 1),
(A'1,R1-2,R2-2,R3-2,R4-2,G2), (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),
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11-1-NVR (CDC13) 8: 1.44 (9H, s), 3.85 (2H, t, J = 4.3
Hz), 3.92 (311, s), 4.37 (211, t, J = 4.3 Hz), 4.52
(2H, s), 6.82 (1H s), 7.28 (5H, m, 7.90 (111, s).
Wien n is 2, the conpound was simlarly synthesized.

(a1, ﬁﬁmm@@m BGab, 6&1§191"2 Rd- 2 ?t303‘3 R4-iLé42H m,

(A'LR gf’ Ré7r 3, ﬁ) 2 25 ZE'H t
(AL B&)2 R9 % 3 %ﬁ‘i %éj;p%ﬂt%lgt%a %énS‘ R4=2,63), (The m
(A'1, Bérﬁ;B@n%iR@g&)R‘l(‘iﬁﬂ &' WVRE 2iR8shR3eH Ridn2, ﬂﬁ)hanol (150
(A'2,Ril)1,Rpal, R3di, B nmr)p(«k 'deR (11, RQ- gR3vgR4afdm), and the

(A'2, R Xi HRE1 Was1 R@?@&)S A 231‘{1!1r RY- ?R3[Pg'111 Qﬂﬂer ature

(A'2, Rleegza} Rydy ogeq c?‘ % ﬁ% 1 k}’se i‘hl)
t ThiCelite, and

(A'2, #{ﬁ ﬁf]t%g*tﬁﬁa% %gtleg r Béd%@e% pressure

(A'2,Ré- aREol. B3t h&4c 600 uﬁftsl 2(R3B)L, 3211 R3g),Rds2,& %y ude

(A'2, RLORet 1, RBH2 RMRL ((I]DC!US)‘Z B1-11R311,R814,R45),GB, 89 (311,

(A'2,R)+1, 8208 R8- R4 21R), (A'2, BH1-A8RE- BR3(2RY-1,04), 6. 77 (111,

(a2, 8)+1 holPRold §)Go) yd_vas
(a2, 8111 i ﬁ%ﬁ%z ‘%% i e%g D0 5 5y
(A'2,R3)1,R3:-DB3( IBr4 3G 4)4(12@ M R? I 33—2 @412 ﬁz@); 6.76_

(A'2.R1HLR28) R3PS, P gm) ¢)'2, RDIZBR: FRBtHRet B aMen n = 1

(a'2,Rhel, Rqrrpmngl R(493)G3()11A@ R]- MRe- dR3s®Rvet 34), THF (400

e, ﬁh) [1 ?F M %9] 1PREef La“m(zl%;éhe) and
(A 2 t}é \Iflfﬁ ]Z‘ gﬁt‘la? acted, the

Rilxt B@e 33444 3uet) “620153311 38 LB Rnd&At ure. The
(A 2 ,BieLRgr 2.83et, R4n$xﬂl)bl(zé§ RérleReelBdet Rayl, Gt rat i on,

(A'2,Rndl Rize2 Ri3- 1 Ret- &, OB (ARNR &1, RAt BB 3tN@ar 1 [Geguced
(A'2, Rfiefﬁléf@RsTP £¢ %?SK \i\BPRQdPﬁ% i:@t 45 G 1) he mixture

(a2, B2, @%@; “% 4 RICCRAL pal iR 0k gﬂﬂb" | ayer
(a2, 837, IR SR i Rt Booh R 58 o The
(A'2,Rdsl,B2e2 MSZMJlé‘CI)eﬁAtQORéﬂ RE&a2,88F2 Bdl L),

(A'2,Bhr nRet 2R3apRA- 1. G B (ARt igReetyRAun B 4( D4 4)( 7. 60 Q) .
(A'2, ki NI3- émm @ GEJ) T 2(ﬁh‘|v1 Rh 2 %392111(43@761)8) 4.39

(a2 h‘llﬂ R362 Jigy gorpound was
AL R T
(A'2,R.12h 2%£3 BR4J1£ AlGR1- 16R902 R8rB.Rey1,Gxt h st ep
(A'2,MienR2-2,RB-3,R4- 1'(}@) éAlmHmnuR(zgzgﬂs(a,m:u Hanas
(A'2,g#i1SE@love k3-8, RUET, d5)0nd)2, rndh, RBOHRE1H Ryl-9 Gﬁ 4 ol /L
(A'2, h'ﬂf‘%u 'Teéd!%%i Q%@q‘@;wﬁlsphﬂté ?{%Oé %349 a}"ﬁfeaggfd'
(a2, B0 R0 R £ eééé%i Rt R e n o' S
(A'2,Rdr 2. R2n )G M HLiGLatAR R e R B3 bRaab Gl r act ed
(A'2,Rilt Hh RShL& ol 4L, G (ArEeRd)rZJBﬂr];RBay@M Wakd)dri ed over
(A'2,Bnhy @ouR s 0di4mGs), (AteR 1T )R2SDREENR MRS BY apor at ed

(A'2, ﬁdﬂzzr %@Mé@@umémaﬁ&rp 30e nd (95)
wiBl et ol 1o
Resg 1a?p|( 'hhth % R4 cpc13) s

(A2 BlsiBR(?@HR%)Z RP1X83)R2 (342 Rm le, R3-BRARIG4%, J = 5.8
(A'2,R2)2,R2-2RA-2R4-1,G5), AR, R1HZ R2- 5RS22 RUFR, ), [ 0130]
(A'2, Rat £Rene & 1 arphas 43 (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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Synt hesi s of internediate conpound (101) [ Chem cal
formula 39] |Second step tOOC- NCOOEt N COOH O
(97)0(98) Third stepC Fourth stepl Et00C, | Fifth
step N COOH NCOOHre- COOH (99) (100) (101) [0131] First
(A'2,B1-8R2-1,R3-8, RéripGand A/ 3R 1-H2-¢)RIvdsRdliz€d),ved in
(A'2,Hli -elronmesiRae GRR0AR R1-20EBA K25, #49®) ceRs added,

(A'2, B9, RAQ, m%tm% @3? @I- 1 e§ Jfﬁé gfﬁ?@@ ﬁsfaoe%?t ure for 24

(2, *Eﬁ?(}?‘z R ED B B

'ed with
SrdhetinRhd. G?Pwe FeirR 2 83 1WR4 Wdhed with a

' (A 2 &hﬂLR%fQé@BﬂOH#UﬂGﬁ?/d@d%é’d e bER3d,BRgup6ay sol ution,

(A'2,Rir-26R2-@yR3- 15RAi2) 23U A 2FeL- 2402 2 8- 1ISRAVEGE) Was

(A2, FEN-2PRs DL RS 1URES Gwdwﬂupi%ﬂ 3-1/R%- A g;e as

(25D ﬁ%ﬁelﬁ%‘z"%%plogﬁé f—b%g;ﬁ( 0005 5 ﬁ%% { DvBO- ( 16)

(A'2,RE2,B2@RE 2584 (] B2dig-2, 83 2 Bagp{>4

(A'2,Bil-2R 2% 2303 (24R®1—1 G, (MZ;RBI 2, %‘Z_Z(EBQI—RAL@GIBecond step

(A'2, e, Ro2RaH20R 4 D78 2§, 14\ ' 3, RY)- 2yRe 20k S90Ryexrlgisn et hanol

(A'2, K1-2 B3P ROD, WateG4f 7@891}31 201@219%&12%@% ayy VOCh't 0: :r gd
1 S St

(A2, K Z% %4R§ 3% a&j%]t er_1 tge %?og%gl 8? e resulting

(A’ 2 T BB 93 RAd Gddhed wit h

(A'2 IWatzeRz t2oR%113fE#d1 Gﬁ @ BR26B3ERE H),111- NVR

(A'2, R DRRR @6} 3-8, R9:2)G28. QV2RI1-A1R2-2) R3S, 144-23(}39 (1.0H, m,

(A'2,11 281%@22163(313@121(}400 (A’ é R4102 122 OlH3-30r4-b &59- 91 Hz),

('3, By -36R43 R %O R2 [1%% n é% step

(A'3, &g‘ig%rl lh%ﬁ g ( ]\Aﬁé ‘added under

(A'3,REd.RedIR%d, Rire am @9&3 1(193*71 E)t 26d).added, at

(A'3,Rhd, E&TteRﬁdn‘Bér%Gle,e A'ARI-LR2 M R3UB4BE 33t i rred at

(A'3,65C ko1, R34, Raw, 64) AfA! s,rR1aI1lmvadR3q R@oj GbY, room

(A'3 ﬁ?’fpﬁéﬁltlk'é% R@nldew@t@i 3%}1%% N ynder

I r g nder
o AL g O esamszé@? Bl oo ect ed
(A'3, L 1 RE 1L, B %R 4 ]aﬁd’ é%ll Wi RF &%&Rﬂ@ Gfif.ord the
(A'3 &b‘ri‘pﬁ&ﬂdR@%Eél(Z}G@),g% 3,R1-1,R2-1,R3-2,R4-2,G3),
(A'3,R1-1,R2-1,R3-2,R4-2,G4), (A'3,R1-1,R2-1,R3-2,R4-2,G5),
(A'3,R1-1,R2-1,R3-3,R4-1,G1), (A'3,R1-1,R2-1,R3-3,R4-1,G2),
(A'3,R1-1,R2-1,R3-3,R4-1,G3), (A'3,R1-1,R2-1,R3-3,R4-1,G4),
(A'3,R1-1,R2-1,R3-3,R4-1,G5), (A'3,R1-1,R2-1,R3-3,R4-2,G 1),
(A'3,R1-1,R2-1,R3-3,R4-2,G2), (A'3,R1-1,R2-1,R3-3,R4-2,G3),
(A'3,R1-1,R2-1,R3-3,R4-2,G4), (A'3,R1-1,R2-1,R3-3,R4-2,G5),
(A'3,R1-1,R2-2,R3-1,R4-1,G1), (A'3,R1-1,R2-2,R3-1,R4-1,G2),
(A'3,R1-1,R2-2,R3-1,R4-1,G3), (A'3,R1-1,R2-2,R3-1,R4-1,G4),
(A'3,R1-1,R2-2,R3-1,R4-1,G5), (A'3,R1-1,R2-2,R3-1,R4-2,G1),
(A'3,R1-1,R2-2,R3-1,R4-2,G2), (A'3,R1-1,R2-2,R3-1,R4-2,G3),
(A'3,R1-1,R2-2,R3-1,R4-2,G4), (A'3,R1-1,R2-2,R3-1,R4-2,G5),
(A'3,R1-1,R2-2,R3-2,R4-1,G1), (A'3,R1-1,R2-2,R3-2,R4-1,G2),
(A'3,R1-1,R2-2,R3-2,R4-1,G3), (A'3,R1-1,R2-2,R3-2,R4-1,G4),
(A'3,R1-1,R2-2,R3-2,R4-1,G5), (A'3,R1-1,R2-2,R3-2,R4-2,G 1),
(A'3,R1-1,R2-2,R3-2,R4-2,G2), (A'3,R1-1,R2-2,R3-2,R4-2,G3),
(A'3,R1-1,R2-2,R3-2,R4-2,G4), (A'3,R1-1,R2-2,R3-2,R4-2,G5),
(A'3,R1-1,R2-2,R3-3,R4-1,G1), (A'3,R1-1,R2-2 R3-3,R4-1,G2),
(A'3,R1-1,R2-2,R3-3,R4-1,G3), (A'3,R1-1,R2-2,R3-3,R4-1,G4),
(A'3,R1-1,R2-2,R3-3,R4-1,G5), (A'3,R1-1,R2-2,R3-3,R4-2,G1),
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"'-_""=;-111 NI\/R (DI\/SO d6) 8 8. 99 (1 011, d, J = 1.68 Hz),
"842(1OH d, J = 1.68 Hz), 436(2011, q, J = 7.07
o 1.34-(3.011, t, J = 7.09 Hz). Fourth step To

the compound. (99) (6 g) was added 28% aqueous ammonia
(a'3, k1%, gﬁ@ h3:§@ﬁ1 G R IRP. 13 bri ‘3? A0, ermperature

f roc’ or| acid (44.1 -
e e
(A3Bﬂé’eR§|]t313eBR§oh 3@%11?@Etze]dR8y1ﬁ4I1|Gé&)1 on, and
(A'3, RashBa- WRiBhl, Bat £/G 3)o (AB{ Bt @, RBel, R3rMBYAT G400) (4.6

(A'3,B):2 Rb- I\NKB- { RMBOH5)6)A 8, R 8- DK 28 R3- i k40i*
(A'3, §1423R§ ﬁga(ilR% ,d9), iﬁsf”félileQﬁQR 16 gg g?l\'Nas r
(A3 %)ﬁijgg}j §)(1 1.9 M) was

(A'3 Eélc?eﬂzuhgérz iRdel Lﬁa@ i‘r?eRﬁka@r%R\Aah 1 rred at
(A'3,Rhe2, B&nk RBeBalr 21GH)e (AGR1-ZRBoURS; 2,8ad1, B 4)pl / L sodi um
(A'3, Ryt BRI DR3¢O R4- momm saRoeR2ThR 3PE, RQ- fﬂdlat ed solid
(A'3, R@?z RQH R%t@mby d2 A%tR%GRQ RS g Enwai er 1o

vvas ex
(A 3

|1 B c ’Bé?y%lR"v\ésG %@ %%&Rg %r%ﬁé b&)‘-’l um sul fat e,
(A'3, Bﬂldz RRel.B8f &@rﬂrl,\ﬁéﬁ éA'3p01 2 B8- URGeR, RletiGed pressure.
(A'3,Ehe2,Resi,Bi3e3 \Bais 1 \edh €4'3vR 1 12, Rat ER3- S RA- g0 l)ect ed by

(A'3, Rlﬂé Rati @n- é@@éf@z)d(memwgw (4@l o (30> M) .

5- 8. 75-8. 72
(a', f p % ﬁczgR gkh ﬁt heZ?s of
(A3, t29 (31 by, @:h?e%%]alR‘Lfb la 40] MO

(A'3 &Nm gmg Rpi, 1513)5(@@ RE@®,R2-2,R3-1,R4-1,G4),
(A'3,R1-2,R2-2,R3-1,R4-1,G5), (A'3,R1-2,R2-2,R3-1,R4-2,G 1),

(A'3,R1-2,R2-2,R3-1,R4-2,G2), (A'3,R1-2,R2-2,R3-1,R4-2,G3),
(A'8,R1-2,R2-2,R3-1,R4-2,G4), (A'3,R1-2,R2-2,R3-1,R4-2,G5),
(A'3,R1-2,R2-2,R3-2,R4-1,G1), (A'3,R1-2,R2-2,R3-2,R4-1,G2),
(A'3,R1-2,R2-2,R3-2,R4-1,G3), (A'3,R1-2,R2-2,R3-2,R4-1,G4),
(A'3,R1-2,R2-2,R3-2,R4-1,G5), (A'3,R1-2,R2-2,R3-2,R4-2,G 1),
(A'3,R1-2,R2-2,R3-2,R4-2,G2), (A'3,R1-2,R2-2,R3-2,R4-2,G3),
(A'38,R1-2,R2-2,R3-2,R4-2,G4), (A'3,R1-2,R2-2,R3-2,R4-2,G5),
(A'3,R1-2,R2-2,R3-3,R4-1,G1), (A'3,R1-2,R2-2,R3-3,R4-1,G2),
(A'3,R1-2,R2-2,R3-3,R4-1,G3), (A'3,R1-2,R2-2,R3-3,R4-1,G4),
(A'3,R1-2,R2-2,R3-3,R4-1,G5), (A'3,R1-2,R2-2,R3-3,R4-2,G1),
(A'3,R1-2,R2-2,R3-3,R4-2,G2), (A'3,R1-2,R2-2,R3-3,R4-2,G3),
(A'3,R1-2,R2-2,R3-3,R4-2,G4), (A'3,R1-2,R2-2,R3-3,R4-2,G5),
(A'4,R1-1,R2-1,R3-1,R4-1,G1), (A'4,R1-1,R2-1,R3-1,R4-1,G2),
- (A'4,R1-1,R2-1,R3-1,R4-1,G3), (A'4,R1-1,R2-1,R3-1,R4-1,G4),
(A'4,R1-1,R2-1,R3-1,R4-1,G5), (A'4,R1-1,R2-1,R3-1,R4-2,G1),
(A'4,R1-1,R2-1,R3-1,R4-2,G2), (A'4,R1-1,R2-1,R3-1,R4-2,G3),
(A'4,R1-1,R2-1,R3-1,R4-2,G4), (A'4,R1-1,R2-1,R3-1,R4-2,G5),
- (A'4,R1-1,R2-1,R3-2,R4-1,G1), (A'4,R1:1,R2-1,R3-2,R4-1,G2),

 (A'4,R1-1,R2-1,R3-2,R4-1,G3), (A'4,R1-1,R2-1,R3-2,R4-1,G4),

(A'4,R1-1,R2-1,R3-2,R4-1,G5), (A'4,R1-1,R2-1,R3-2,R4-2,G1),
(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,G1),
(A'4,R1-1,R2-1,R3-3,R4-2,G2), (A'4,R1-1,R2-1,R3-3,R4-2,G3),



(103) Second step NCN tN-:-LMe Third step NG--"N N

' COOH ~ (104)(105) [0134] First step To a

suspensi on of sodium hydride (3.90 g) in

- tetrahydrofuran (30 m) were added a conpound (102)
(A'4 f£1918R£dl>R§-%dR212h@h>fgrmlgl(ﬂzﬂl%idsmﬂz g%ﬁ gggy; he
(a1 #%?ﬁ?ﬁngigoéi Qs FaoT LS R GOL, Do
(A'4, Rid e 24R 81, B HeP ) dAdt et e RyR 31rli B ‘éilt,@‘%fford t he
(A'4, Roip2n2gR 8108 - 1@@5) 1A% R1se R, E$'dpR4 2,G1xhe conpound -
(A'4,R1-93R2-LIROG , BY-269), C(IAS&QMVQCRZ 2,R$hamei2, G8),n ), and

(A'4, ﬁfqtﬁfﬂzqu Exdze Dl ? 5@?2@3 19R$-95€ld ﬁgt etr htehe
s ke §a2 %leé Al &%%g'&ﬁ%r 182 e. vator
4, Rbd, RadeR3 R4 1 Hé nﬁ%lﬂle LR 265 ddGéit h' et hyl
(A 4, R-at R2©, RAZ, BA- 1, 66), 5@V 4.8t LR 2e1&&1@oMt2e61hnder
(A'4, RBdUR2® RBESRUFEG2) N 4 651-d|R2 WR3 R eGel to silica
(A'4. WEL ROIURD-CHEOMBUPIARIN -1 R85 95 S kB ggmpound (104)
(a4 1t LYR I 3 HRAMRGO PR SR B1 Ko k31 rE)y 68) 90(2H. s).
(A'4,R1-1,R2-2,R3-3,R4-1,G3), (A'4,R1-1,R2-2,R3-3,R4-1,G4),
(A'4,R1-1,R2-2,R3-3,R4-1,G5), (A'4,R1-1,R2-2,R3-3,R4-2,G1),
(A'4,R1-1,R2-2,R3-3,R4-2,G2), (A'4,R1-1,R2-2,R3-3,R4-2,G3),
(A'4,R1-1,R2-2,R3-3,R4-2,G4), (A’'4,R1-1,R2-2,R3-3,R4-2,G5),
(A'4,R1-2,R2-1,R3-1,R4-1,G1), (A'4,R1-2,R2-1,R3-1,R4-1,G2),
(A'4,R1-2,R2-1,R3-1,R4-1,G3), (A'4,R1-2,R2-1,R3-1,R4-1,G4),
(A'4,R1-2,R2-1,R3-1,R4-1,G5), (A'4,R1-2,R2-1,R3-1,R4-2,G1),
(A'4,R1-2,R2-1,R3-1,R4-2,G2), (A'4,R1-2,R2-1,R3-1,R4-2,G3),
(A'4,R1-2,R2-1,R3-1,R4-2,G4), (A'4,R1-2,R2-1,R3-1,R4-2,G5),
(A'4,R1-2,R2-1,R3-2,R4-1,G1), (A'4,R1-2,R2-1,R3-2,R4-1,G2),
(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'4,R1-2,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), (A'4,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),
(A'4,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,R3-3,R4-1,G5), (A'4,R1-2,R2-2,R3-3,R4-2,G1),
(A'4,R1-2,R2-2,R3-3,R4-2,G2), (A'4,R1-2,R2-2,R3-3,R4-2,G3),
(A'4,R1-2,R2-2,R3-3,R4-2,G4), (A'4,R1-2,R2-2,R3-3,R4-2,G5).
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Third step . To a solution of the conpound (104)
(2.15 g) in pyridine (20 mM) was added sel eni um
di oxide (4.01 g), and the m xture was stirred at 80C
~for 4 hours. The m xture was allowed to stand at room
tenperature overnight, the resulting insol ubles were
[0079 enoved by filtration, and t he sol vent was evaporated
der reduced pressure. resﬁgue was |sso ve
FepresFﬂE SWAEE 80tl r'ﬁenera’mon
secretinngredenpsitptny of-amyleide mptﬁem awé@re\&éimtlaneeu typafement and/or
preveneibiG ethdsgapioe. imibeoveanéetitef washwes deehasitid) 0Bt OARheimer’s
type (Mzﬁfefrﬁélds td'i‘&a%@”ﬁ’@r‘ﬁméj de22)id 40 A1 PRI m el W Down s syndrome,

aeé% (b%\;’t%]felg%f g:s EE g&g{;ﬁﬂ cognitive

lmpalrraaerﬂﬂ a 1@9% [Igi %1 ¥Pest0 tﬁ%eﬁl arYA %? thegporghage  with
amyleidepisurrdr¢brgd)antlopd @ngiep atdyc othemtere QQIMenerastevqj dementia,
mixed Slednartia anth Wdzbeini&OO apdlyasmdastype,edermentiaO&LithoParkinson's

Diseadd, h@ddifentide witKt Y@ gWessiRoULagdraMiQehr e paadEr .dedihtia with
Cort1l’rﬁ%a95f8é£ér{quﬁgnsgl kgelt §:9|1ge%geevglthy(%1fffd terﬂé\!v?rbo y disease,

was, wasne

age-rg 8§fr8?%ulflﬁéie§8f}ﬁ’b (()jn &%n@in@gﬁtﬁease amy|13/1d anglopathy and
soonjji-1- NVR(DVSO d6) 8: 808 (1H m, 8.60 (1H, m.
[008(010137] Exanple 1 Synthesis of conpound 2 [ Chemi cal

BofdukBe 4xbsOft Q3Mpousld HhePRIEN/ OMEbNory Maivity (6 M Bbcretase,
and/or has high selectivity on other enzymes, it can be a medicament with reduced
side effect. Further, since the compound has high effect of reducing amyloid B
production in a cell system, particularly, has high effect of reducing amyloid
production in brain, it can be an excellent medicament. In addition, by
converting the compound into an optically active body having suitable
stereochemistry, the compound can be a medicament having a wider safety margin
on the side effect. In addition, the present compound also has advantages that
metabolism stability is high, solubility is high, oral absorbability is high, good
bioavailability is exhibited, clearance is good, brain transference is high, a half
life is high, non-protein binding rate is high, hERG channel inhibition is low, CYP
inhibition is low, and/or an Ames test is negative.

[0081]

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, Galantamlne Rivastigmine, Zanapezil, Memantine, and
Vinpocetine.

When the present compbund 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, theé 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 is usually 0.1 ug to
10 g/day, preferably 0.1 to 2 g/day when parenterally administered.
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(8) (9) 2 [0138] First step The conpound (1)
(21.25 g) was dissolved in dichloronethane (106 nl),
N, O- di met hyl hydr oxyl am ne hydrochl oride (12.29 g) and
pyridine (23.2 m) were added under ice-cooling, and
[ExathpRsi xture was stirred for 20 mnutes. Dilute
[0082 ydrochl oric aC| d vvas added, the mxture was extracted

m}ﬁh di chl or th The orgla cl | ayer s washed, o
AW R GRES : [ tat ceXPRiesailiugtiate e ek invention in
more [fetipibglewnt e btﬂﬁapé ipvertders is ppulimited diidhese axamalesd
hodkannpdd) | the i rd ea aion geafi esa chod hlireoin tion o8 Sdlowisgi ed over
Me aitMgrous sodium sul fate, and the solvent was
Et &g}agporated under reduced pressure. To the residue was
ed. hexan and the precipitated solid was coll ected
iPr °fbéff|rSPP5CtRY nto afford the conpound (2) (22.47 g).
PhenyR (CDC13) 8: 3.41 (311, s), 3.57 (3H, s), 7.62
Bn kdigylt, J = 8.1 Hz), 8.05 (1H, dt, J = 8.1, 1.2 Hz),
Bz Kbm3dy(111, ddd, J =8.1, 2.1, 1.2 Hz), 8.59 (1H t, J

Boc T2k E'?%arb@ﬁS?Pnd step The conpound (2) (22.26 g)
F vva?stg@_?sso vec% 0 nmet h@nol (111 m), 5% pall adi um
moc TRy gRethylonycar and the mixture was stirred

Trt $%#y1l7 hours under the hydrogen at nosphere. Further, 5%
TFA paiifladiaseetydr bon (4. 45 g) was added, the mixture was
DMAS! i dingsthlybicetamiiour s under the hydrogen at nosphere,

THF { & rh838tdfapagol ution was filtered, and the nother
ce trated under reduced pressure to
DMSb glmdet}ﬁ%gsrﬂeﬁs}l 15.86 g) of the conpqund

DMT1 NI%’Fs 95 (gr,y 33% t)(lgilile %yl) 4 Iggt}{xjmrp 91)1n131n?4:h10r1de
DMF(ZNLN'@ﬂEFthﬂfﬂlﬁnémlde ddd, J .8, 2.4, 1.2 Hz), 6.95
mCPBAllmetachlorop2rierilic adid)2 (111 dt, J =7.8, 1.2 Hz),

Secor/daky éelala;atlbn GJru"'bb% Satdllyst [ 0139] Third st ep The

benzyq c{g%qe nF ng géneg}ly%%ny )lsgglrn\ég%zdhdmgh e%e]dachloro(tncycl
oh xR BB Pdi ne’ (7.8 M) were added under

i ce- coollng and the m xture was stirred for 30
[0083}i nutes, Dilute hydrochloric was added, the mnixture

VasVEX dadgt & thé t é‘ébﬁhlc%q;mrdaaneeremeea%géw&ndeayehy of the
follovy\ﬁ% cﬁﬁgn@” (tl\ne tg Mﬁ@c%‘?f %%bglonatnc&?et Uhat B\E+H]+ are
how rogen car onat e aqUeous %56
SHOWBat ur at ed sodi um chl ori de aqueous sol ution, and dr| ed

over anhydrous sodium sul fate, and the sol vent was
(Metlradapdr at ed under reduced pressure. To the residue was

Colu,ﬁdd%taeg(mmid@mdlgme“mr ecipitated solid was collected
Size: defxl rahion to afford the conmpound (4) (14.92 g).

CDC13) 8: 3.37 (3H, s 3.58 (311, s 7.42
Flow TF‘F ét\w%ﬁgn_ nz. 8)Hz) 7 52((111 )dt J :(7 8, 1)2 Hz)
COI““PDSIYG'P 88 11 m, 78 (1H, brs). Fourth step
UV deteetivanpaveldnei: E]@Ad@5g)mwa\s di ssol'ved in
Linedregraliyal of uosntd 320% 3olventl(010%/ forenic | i@ xyhtmgiigsShtdtbnitrile
solutfIMege- s et Bhnds OWSa%é%I%é@n A4 ?0(5.'% HB2n2dd89% formic

acid- (f'on(%%{nllnceac% ?mtpl?%saﬂ%mnpewa{g r)§1alilrr1 al\rll\@g for rg ed at sf 00M
erarure anmonrum c

aqueous sol ution was added under i ce- coollng, the

(Meﬂmd(Bure was extracted with ethyl acetate, and the

Colums Shinnlaggu \Gien pecoXadOmDs 60Ltr atd on. - The organic

Size:l58yLB MV@snWashed with water, and a saturated sodium

Flowggh@di de,pANgouUs solution in order, dried over

Colu A rogéoé lum sul fate, and the sol vent was

° ’B@a%(?r% under reduced pressure The resi due was

UV dptactionevapslearttnBPog2@mo afford the conpound (5)
(833 ng). 1H- NMR (CDC13) 6:1.20-1.96 (10H, m,
3.20-3.28 (1H, m), 7.52 (111, t, J = 8.1 Hz), 7.76
(111, dt, J =8.1, 1.2 Hz), 7.92 (111, ddd, J = 8.1,
1.7, 1.2 Hz), 8.03 (111, t, 8= 1.7 Hz), 8.07 (111,
brs). Fifth step



Met hyl t ri phenyl phosphoni um i odi.de (5.73 g) was

suspended in tetrahydrofuran (21 m), and a 1.57 nol/L

n- butyl lithium hexane solution (9.0 m ) was -added

dropwi se under ice-cooling, After stirred at room
Lineatregradiattusfel 0%rto5S000% ol et @. 3%l ok inde aofd-tdret abwimigoadtdonitrile

solution) €or 47 Sinbbed e®5§h¥)gffl}{rg{é\;\ﬂfas(a%dm ])OOWS s@l@gﬁg 498! formic
acid- on%a1 8% a@gtofnoprll gloqugno S sErtnﬁnilt ee{ g(%r 6‘% ’Bl%tteer

era ure m Aat
mere added, the m xture mas extracted with ethyl
[0084hcet ate. The organi c | ayer was washed with water, and
ReferansaEnnaaipde 1sodi um chl ori de aqueous sol ution in order,
SyntH¥si£6F SMEFmaRimMd erHoxad wmsul fate, and the sol vent
was evapor ated under reduced pressure. The residue was
purified by chromat ography to afford the conpound (6)
(1.47 g). 1HNWR (CDC13) 8: 1.10-1.88 (1011, m,
2.34-2.43 (1H, m, 5.05 (1H, t, J =1.2 Hz), 5.14
(111, s), 7.21 (1H, dt, J =7.8, 1.2 Hz), 7.34 (1H, t,
J =7.8 H), 7.47 (1H, t, J = 2.1 Hz), 7.52 (1H, ddd,
J=7.8 2.1, 1.2 Hz), 7.85 (111, brs). Sixth step
The conpound (6) (1.20 g) was dissolved in chloroform
(60 M), iodine (2.46 g), potassiumthiocyanate (1.96
g), tetra n-butyl amoni um chloride (50 ng) and water
(3 mM) were added, and the m xture was stirred at 60C
for 45.5 hours. A sodiumthiosul fate agqueous sol ution
was added under ice-cooling, and the m xture was
extracted-with chloroform The organic |ayer was
washed with water and a saturated sodi um chloride
aqueous solution in order, dried over anhydrous sodi um
sul fate, and the sol vent was evaporated under reduced
pressure. The residue was purified by chronmatography
to afford the conmpound (7) (619 ng). 1H NVMR (CDCL13)
6:1.10-2.10 (11H, m, 3.67, 4.00 (2H, ABg, J = 10.7
Hz), 7.15 (1H, d, J = 8.3 Hz), 7.41-7.48 (2H, m, 7.65
(111, d, J = 8.3 Hz), 8.03 (1H, brs). [01401 Seventh
step The conpound (7) (70 ng) was dissolved in
tetrahydrofuran (0.7 m), t-butylam ne (0.046 m) was
added, and the m xture was stirred at 60C for 26
hours. Ethyl acetate and water were added, the m xture
was extracted. The organic |ayer was washed with
wat er, and a saturated sodi um chl ori de aqueous
solution in order, dried over anhydrous sodi um
sul fate, and the sol vent was evaporated under reduced
pressure. Simlarly, using the conpound (7) (578 ng),
tetrahydrofuran (5.8 m), and t-butylamne (0.378 nl),
a reaction was performed. Both reaction residues were
_conbi-ned, and purified by chromatography to afford the
compound (8) (511 ng). 11-1-NWR (CDC13) 8: 0.90-2.00
(11H, m, 1.47 (9H, s), 3.35, 3.63 (211, ABg, J = 10.4
Hz), 7.26-7.37 (2H, m), 7.47-7.60 (2H, m. Ei ghth step
The conpound (8) (464 ng) was suspended in
concentrated hydrochloric acid (4.6 m), and the
m xture was stirred at 100C for 2.5 hours. A5 nol/L
sodi um hydr oxi de aqueous sol uti on was added, the
m xture was extracted with ethyl acetate. The organic
| ayer was washed with water, and a saturated sodi um
chl ori de aqueous solution in order, dried over
anhydrous sodi um sul fate, and the sol vent was
evapor at ed under reduced pressure. The residue was
purified by chromatography to afford the conmpound (9)
(280 ng). 1H NWR (CDC1l3) 6: 0.94-1.95 (11H, m, 3.52,
3.71 (211, ABq, J = 10.7 Hz), 3.63 (1H, brs), 4.63
(111, brs), 6.55 (111, ddd, J = 7.8, 2.0, 1.2 Hz),
6.73 (1H, dt, J =7.8, 1.2 H4, 6.76 (1H, t, J = 2.0
Hz), 7.09 (1H, t, J = 7.8 Hz). Ninth step
5 thhoxypyra2|ne 2 carboxyllc acid (47 ng) was



To a stirred under ice-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 sol ution
(15.9 m), and the mixture was stirred for 30 m nutes.

[Cheﬁﬁgalnﬁxﬁ@npgﬂon solution was added 2 nol /L
hydrochloric acid to nake the solution acidic, and the

m xture was extracted with chloroform xgani c

e.) Bdrlsg oge% anhydrous sodi um fate, the

sol v was e g% reducegzpressure, and the
resi was subj ected to $12I%

chromat ography to afford the ound (110) (2.77 Qg).
1H NV Q)DCL3) o: 7.04-7.40 (4TI, mfi1y.54 (1H t, J =
8.2 Hz), 7.84 (111, dg, J = 8.2, 1.1 Hz), 821(1H
dg, J = 8.2, 1.1 Hz) 430(1H, t, J = 179 Hzhl 0,€0147PH
Third ste red under ice-c '
Secondlstepon AR COK W (110)THd9Geg) ijn >
—2=—cht-or oacet @ ilg (4.98 g) was—addet concet s
sul furic aci d~3.23¥g), and the m xture s stirred
-for 4 hours. To tng eaction solution was added water,
the mixture was eXtracted with chloroform The or(d&)ic
| ayer was dried over d&dihydrous sodium sulfate, and the
sol vent was evapor@ted under reduced pressure to
afford the qq und (111) as a crude product HGzurt INH,
step J0 eMHunder ice-cooling @J{Nm on b
_ . praj ned ifourtd steprd s
dichloronethw N, N-dirmethyt+or mam de . 0
g) and oxal yl ¥ (D 16 M) were added, and t he I
m xture was sti (U at rdom tenperature for 3 hog‘rs)
The reaction solution was poured into nmethano
m ), and the sol v@ht was evaporated under reduceds N
pressure to afford t ~*@bnpound (112) as a cr mée

dropwi se a 1 nDI/L borane/tetrahydrofuran SG
(66.0 m), and th¢1@) xture was stirred at room |
tenperature for 3 hours. The reaction sol ution ﬁg@
poured into ice, concq$trated hydrochl oric acid was
added to nake the solqu\ acidic, and the mxture vid2
stirred at roonlte@qu £ for 15 minutes. A 4 uT(L
u dr oxi de aquerus sol utd.op,was ad
Sevqﬁghs éy ) SRG : 'xtui@ gﬁg E%E
chloroforn1 The [
sodi um sul f at e,
reduced pressure tq18)ford it he conpound (113) as$f9) |

crude product. Sixth step To a stirred und
i ce-cooling solution f the conpound (113) obtained Hn
the fifth step in acdﬂ 2@)(3 6 n1) was added N

Ermc thlocyanat 0. he m xture was
Eigg?iigif fo 5 he rN The rea3§¥63 g6Puti on was —ﬁL
evapor at ed*anh edh pressure, and thbNe

subjected to s
afford the conpound (1'4)%@0 57 g). [0145] Sevesl
step The conp (114) (0.57 g) was dissolve |
di chl or onet hane (g?ﬂﬁi , and TZHP
1-chloro-N, N-2-trinethyl-1-propenyl amne (0.27 g) was
added while stirring under ice-cooling. After stirred

- t roomtenperature for 2 hours, water was added, the-

[00853ixture was extracted with dichl oronethane. The

organi c |l ayer was dried over anhydrous nmagnesi um
sul fate, the solvent was evaporated under reduced
pressure, and the residue was subjected to silica ge
col um chromat ography to affmd the conmpound (115)
(0.24 g). 1HNWR (CDC13) 8: 3.90 (1H, d, J = 11.9 Hz),
-3.95 (1H, d J =11.9 Hz), 4.25 (1H, t, J = 6.5 Hz),

A o~ 7 M~ - P — L\ NS S NN /7 A1 — e~ e & o~




J =6.8 Hz), 4.47 (3H, d, J = 6.8 Hz), 6.96 (1H, dd, J
=8.9, 7.2 Hz), 710714(2H n'j, 7.28-7.42 (9H m,
7.60 (2H, d, J = 7.3 Hz), 7.74-7.76 (2H, m, 7.90 (1H,
dJ—ZOHz)846(1HdJ:20H2)977(1H
First$tep T€Nth step - To a stirred under ice-cooling
Iut| on of .t 11
P‘ff’ RN 1410 (8 R°8Y) whesDkapldad PgetP tahdrergs (100 mb
presb e Qe >sttet¥%leatrfle enylphapphing Rallaiym (4.10

g) coa@dedodtdﬁe(%ﬁxmb eanésilesomaml@m1wet¢70d® ahl) orereetthded, and the
mixtwdwh§etiofghnat eeflay €6r Baniiites. 0The RINVBHY WHS e$2FbraTed under
reducddl B@ésesura_hﬁlﬁﬁbi/cﬁﬂ&tﬁ’ﬁﬁe QAPAHALE] AdehsS188Ee Vere removed

The 9e$ﬁ§1%’r %’as tr}fheed Eﬁ cg)lf{‘:fm,rnf ch%l()'b %Ct ed i on<§1 ;%fcg;n%% ane and

n-he ey eys cipitated 7sc113|_q_|w%fs cqllected by |.ﬁklyrat10n to
affor( b@c(ﬂlllﬁoudd (31)-(81&9 g) Hz), 4.78 (2H, br s), 6.88-6.94
'H- NMJR-I(DMSO BT-J 8213 H4K), MP2 (TH3A, § HB.6tH2N 75 7(F HE)J = 8.6 Hz),

7.71 A%, GlHg, d Hz)‘ 96 (QHHE) J 277(8H7z) Sé 2(23('I|H '@ J 4 8819Hz) '8.30 (1H,
o, (111 d, J =72 2 He), 6 (1 Hz) ,

(1H, 5). [0147] Reference Exarrpl e 16 Synt heS|s of
con&pund 203 [Chemi cal forrmula 44] First step A
Seco ing material (118) (500 ngy) was dissolved in
Teeramyplrofdi(ah (1100 d)) wat BAs§dvedlinLdine thg1 reu) fowdde (10.0 ml),
iodinad8ed ntk)opid a@déd, anBthe alidthRewdb Hedt&d V836510 bh8Gtirred for 2

hourg or ’ﬁgboyéi 1()'?10951v gp%rdaesagiﬁﬁcteﬁhh%hoghkﬁt Qéétﬁfe aa[h the organic

ork s st o155 PR R Bycactingh Sl ad Geriics water
The ongapif (AneEhY 8f (g b avoaRhESTQHS BYReRgs wa dedfatarand the solvent
was essapactted windert hetycedhepmesgard.c | dpertheasresadbleedwere added
dichl¥¢drile th anedindd it S probdEe i aHE thelptbti@itata@dodtivesh collected by
f11tra@1\6%rtos§@6ﬂ&”ﬂ}§euédrﬁ‘ﬁ§undr b@z)r@%gl&lgﬁg resi due was

1 ord .t rid
H- Nﬂﬁgﬁfﬁ i C%‘ggg?f{[é? 2R (31, @t% §6'h9, 9sﬂﬁH ¢, J = 8.0 Ha),
7.95 o) 5 L ol ol = BT Bt Bl F8, ).
tetrahydrofuran (8mL), butyllithium (1.66 rmI/L 1.873
[00861L) was added dropwi se at -78C, and the m xture was
ThirdBLidyr€d for 10 m nutes. Then, a solution of the crude

§uddPX14)7 B?) iws BLEADYET 0 ¥NAN G4 A0 ol potassium
A A A 0

stirregt gpwpBax fang hwerSm Xihgr eeagiipts solution Wes eaboanted with distilled

watehaudsa pldtessiuxt lnydrowisewayusmehst s010Gona asalt thiaitagdeous layer was

washadTRithushlePdfermde T&ﬁuﬁqu&lﬁe{)léﬂe‘roﬂ a¥afedeslgsbd dnth t@rochloric

~acid, rHrfg Wa§ é@@?a&ﬁar aed %ﬂe Vgrgg Meﬁl%:ech? ?mx-tmxee 8f gR1¥rbform and
&

S
metnggbly, 858 ety .la&elbv%?s Gt paPEOappBp qpgtate and
undeg rgducest @d@l%ﬁturfltZ’O?“ ("_I_ b)) eg,)omppqud £3) e 02 g). The the resulting
componodd1p} (2108 t2) W2e)addeds2 uhlornace tdnisdedd. I mlktaeatiolacid (12.8
ml), 4:8d abyceanehtadtilfuric atid (11208 agsi amd byednhoxtde ¥349LtiFedd at room
temp@@@tu@gd@g 2 8Bdrd hermd Xb 4o Vas1 et %pasaboﬁf‘é‘d e of IQE -water, and

the prec1p1tate(\il]v§cl)sjlrg%%se%dﬂeé: gcglb q'll% q,tmré%?fpggéﬁgtcgmgﬁ&ng (14) (2.34
8. ether were added, and the m xture was extracted with
1H-NMREPMIP tda} 5B IH@ O, tsh 426 $8Huddc HI5R0 de 18quHals6.94 (2H, d, J
= 8.8¥0L7TL DN(2H héy Dr-gadItTz)| Ay (18hs, dr= 6ch BHegr7.50diHMNd, J = 7.3 Hz),
8.14 SUlIfat &= RBAHHNG, w@pﬂ{ts)n@ sesigug was subjected to

chromat ography 'to afford the crude product (121) (200

. Fourth step To the crude product (121) (200

Four{%ft%re added a hydrochloric acid acetic acid

Jol thei eampaund((14): (213600 wiene ahded thinwrea (663. Mghythanol (12.0

the m xture was stirred at 40C for 4.5 hours, and

warmed to 50C. After stirred overnight, the reaction -

sol ution was concentrated to afford the crude product

(122) (272 ng). Fifth step 76 To the crude product

(122) (272 ng) were added trifluoroacetic acid (3 nL)

and concentrat ed sulfurl C aci d (O 162 m_) and the

o R o, NN~ o g, — AL 1+



14.03, 9.76, 3.66 Hz), 1.56 (3.0H, d, J = 1.53 Hz).
Si xth step The conpound (123) (146 ng) was

di ssolved in tetrahydrofuran (1.5 nL), Boc20 (298 nmy)
was added, and the m xture was stirred at room

“ml), &ﬁd"%éﬁ& LHc@d f(9r4(ﬁprﬁ9‘t akd h;@llér mu\AﬁIr%r w\é@%eaaqg@da’t 5(57@ and stlrred

over ra rat 3 uxyci r cfu eg ressure Qﬁstlﬁed water
nighy § odr | e YRGS

was tf1°o e %ﬁ% ae‘bé 6@%?%@@?%%@@1&%% mléeqteé bt fikgation to

afford eb¢ dompersdgiip) f4 @8 gy chronmatography to afford the

TH-NPERTOMSD diR2d) 3.05714H1g) . 3.89-(H¥R s()C%BSOZI-E d, 7 5@.4 HHH7.22 (2H,

br s),17.3d (ZH8408 :"B)s Hé) 9145@(13@ £]J 91810 2 7R 8@H°— B =3s. 3 Hz) 8.11

2.05 (1.011,
(1H, ‘i %g%é 1‘3%) ‘f 1% g)g (9 OH s) Seventh step
Tot hecorrpound( 124) (47ny),

[0087 ﬂ\l-rrethyl 5-(4,4,5,5-tetranet hyl-1, 3, 2-di oxabor ol an- 2- O
Fifthptew! i nam de (38 ng) and PdCl2 (dppf) (9.11 ng) was

26 d ed niPME nd1(13) X 45 R nSO 0k HINISHDOEHRL L t AFHBROESH SRS 00 ml), and
a 0.9 /blor%jlge/ge%?Sgya%%gf‘aﬁ@g%le@(% %V‘ﬁ‘f)g Wasq e%i Aétber stirred

rraadl ure was lrre
at 0°Gj 5 1o BOUR e, BURPYCN S LU PR R ISERO | sm%&t%bﬁ%éa@dtmal 3
hours. g Tshﬂtﬁm wapwuwna»f'%ﬁédﬁﬁéz wol/dehydreghloriq agig)(6.8 mD), the
solve(124ivaﬁg):on®1ghatedstarﬂ the inShhibdesideener oetugted bgshiltf2ion. The

resultigy WalkrfieSswhy¥edxitihctbd okatRr MitA118dMyater, and washed with
dlChl&lr(Jnflét%% Qacqtﬂe re%ﬁﬂgn quﬁemrg 1%%&5[ \gggﬁgu ﬁﬂ&gﬁ%th hydrochloric

acid, fcliathed Mifh '&lﬁ'ﬁrsnofve{&gﬂé%ﬂ ?’é‘f ¢ 830 wsEhml %%ﬁ ‘the solvent
was wapﬁr%\tegdamiﬁﬁ xeshusef Aresagesuatient the esmpawed (16) (300 mg).
H-NMR (RMSY-da 5h3.FLHpH, ab,e?: 88d1HTHe Jor §4hHe),| €94 1Had, J = 6.6 Hz),
5.10 (¥ashods wist (2 1s) se8uUrHC | or 86 Halenss (2H| af J ers.6ahd), 7.55 (1H,
t, J =08 bqfiz)oweés spdi Wnysukfiatre) gThe é&ﬁSla' Ging, fﬁﬁb dyg@@ﬁ s).

purifi éd by chromatography, washed I’'sopr opy!l

ether to afford the conpound (203) (3.5 ng) 1H NWVR.
Sixth B0 d6) 8: 8.85 (1.011, s), 8.71 (1.011, s),

hQ5cc8ng@uI(u2 @B (ﬁé)O mglszpvzeq dispolyed Jn=agstoge |42)00 ml), benzoyl
isothibc4bndtes39181. @dg), wys, oldeq, (2ndlihe bmixture 3w@9- 2tid at room
temp EdatQlre £8) 1 Bu85 (BeQblverd, waJsev el hindér fdddeedDressure, and

T?Ie;ﬁ}%%'é' ﬁfx)%ﬁb?y éi; a;? to %Efgf’ajc §%§}>§gﬁ ,\il,%?c (é’170_m8g)8
3

3081 5)45
Hz), Ei3ddeHstde §e§c§1§z§t7eé T276 7Y #35(2H, dd, J = 13.6, 7.6 Hz),
7.86 (1H, d, J = 86Hz) 7.98 (2H, d, J—73Hz) 813(1H d, J =8.1 Hz), 8.22 (1H,

s) 8.31 (2H, s), 11.20 (1H, s), 12.15 (1H, s).

[0088]
Seventh step _

The compound (17) (31.2 mg) was dissolved in dichloromethane (1.00 mlb),

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) 5: 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 Hz), 7.49 (2H, t, J = 7.5 Hz), 7.59 (1H, t, J = 7.1 H2),
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).
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First step The conpound (126) (200 ng) was

di ssolved in acetonitrile (4 nL), and a

tetrafl uoroboric acid aqueous solution (0.096 nL) was

added. Thereafter, isopentyl nitrite (0.098 nL) was
Eightdddeg at 0C the mixture was stirred for 30 minutes,

tassi um | a. ue us, sol ut.i,on

wﬂtpowdiﬁ?f’ Jspfa %)n%)flPe Ss V?%é%%%@?ﬁ'?%?@ B hyiasin
monoaﬁémtes%l%ufl@ wagAdiadnand jba RiFHER A S REETedi@d 0 C for 3
hoursaﬂudtshmﬁdmtrpenwmmartam é@lr additicnahylli4 bowotsat &heTsmvent was
evapdraged i wndery e6dwad ‘p@éﬁ&ﬂ'ewdﬂd wak efesadiie aw SO Purified by column
chron?ﬂo%‘ibﬂﬁ @9%@9&&‘3 tﬁ@'c‘c!HpQﬁ‘m&j ‘h%’% sodi um sul f at e '

1HN 'de 5% aégr 15, 4y g=88
%6@&%11 I2 8081 %%g%J%B 2?}1@% 7. %gc( EO%EJT g% Hz), 8.04

(lH d,lJeaa_s H)z) 823%3112 5)4 (1.011, m), 2.25-2.03 (2.011,
, 1.50 (3.011, s), 1.42 (9.0H, s). Second step
[OOSQTO t he conpound (127) (100 np),

Ninﬂg %!uoropyrldlne 3-boronic acid (40.7 ng), Pd(PPh3)4

‘E"Z"mf?r%‘}‘?‘g?fagﬁg &'ve gvoﬁr%aftjfssgh%e%&t%ﬁﬁme&wer &4:20 mb),

di-t-batybdcasbenateg64 we iees rddrdcandthesmituse wWas stibrag at room
tempédrdtulre fos .6Ahbears.c dBhe dolventowns teaaperatedr endér peduded pressure,

and dl‘ﬁédfé%%u@wa% petiticWasy asidesn hREmEtddUpdyVRSaFbid EBE compound

(20)%k#d§ﬁ§ trlfluoroacetlc 3CId masbadded and stirred

ur. g ous
b 4#%11% ?‘ngi‘éﬁxﬁﬁa ST 0 1)
6.89 Gy, éce?&tféz 1‘}1%76?&@ d Fayednla % 6fa b wu7t8$ d, J =6.6
Hz), 844 (urH o)) 8r30de Hhgqlyeba.$dzit i on, and dried over

sodi um sul fate. This was purified by chr omat ogr aphy,
TbnfM@ d Wi th isopropyl ether, and purified by M

[il'i? erl n d@%fﬁg% thgglv%%rsrp %nglv %OS& réethém%g) éOdas palladium
carb w71s5g q_]gnnﬁ;}lre -;wazpzst;zr@ ;Dili)urmunder the
hydr&elﬁat}n@@ﬂeleOlThen)lsolZlb&& weby réaotid byrflltrat@@l- withsCelite, and
the splueQit, wad evapbinted. Wider sddude@lghi@ssiief es affoed Ekarngpnepound (21)
(987$§gﬁynthe5|s of internmediate conpound (135) [ Chem ca

H-NMEBAR s 1.8 ePRYe8I-3AP AL o), SRR g = 114 B,

6.85-6.89 (3H, m), 6.96-6.99 (2H, m), 7.20 (1H, t, J = 7.2 Hz), 7.33 (2H, d, J = 8.8
Hz).

[0090]

Reference Example 2

Synthesis of intermediate compound (31)
[Chemical formula 28]
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First step A starting material (128) (35 g) and .
sodi um hydroxi de (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, concentrated hydrochl oride

acid (44.7 was added, water (120 ni) s added,
and the preciipitated SO|Id was col |l ected fAiltration
to afford tﬁ@ Cé%de product (129) (25.9 g™ t he
filt rate s ad m)I / L SOdI um hyHNOX|cde gueous
L3 ‘ @2N|t he%xture
was cted with et hyI acet at oEgni | ayer
was dredpver sodiumsulfate to a S e crude

product, (2) (5.29 g). Second step ggﬂhor us
oxybror(?- e (100 g) was dissolved in tolue ( 1BG,NL)

and the m xt uHeg| R at ed and di ssol oem at~ 604 he
Secomd #tePpr od th (12872035, 7 g) Thixs stepwl y .@ atyt hOH
Sane tenpe Taad gy nxturewas St t "t he

110C for 4 !@ "Atter cooled to roomtenperature,
ice water was addéd at OC, 10 nol/L sodi um H28) oxi de
(174 m) was agggd at the sane tenperature, and the
m xture was extrg F with ethyl acetate. The organic

Foure &fe shed Todi UIRiftyditggen carbonate ac
M P e amee @|-§ol_l,|t_|_on,_an.d hiNed ayer:
sodi um sul f a ¢
g). Third step” F Butyllithium(2.73 nol )
m.) was dissol vgﬂsin tol uene (5 nL) and hexagg)(s m_)
and a solution t:he crude product (130) (5

toluene (1 nm) wayg ffed dropwi se at -78C. Af t\gy Nlt
stirred for 45 HNnut(H&tle dSgventh vixp y adde t he
Sl’fﬁ&’ﬂtﬁpe : 40—m-Autesr a ot Olen
terrperature ter et €was added, the o‘ at ed
solid was ¢ ed byflltratlonto affortH:e crude
product (131) ((g Fourth step The(zg)rude
product (131) ( rTg) was di ssol ved i n net hanol

(8mL), thionyl chloride (O. 218 rrL) was added, and the o
m xture was heat ed s’l qu for about 2 hour SA{A
cooled to roomte enatu e;/\H E‘g ol ution was

Eiglghcetepr at ed, a um h cargpglate vvas Nded,
—the mxt uPeNaasxextracted with ethyl ae ‘The |

organi c | ayer washed with a sodi um chlQ
aqueous sol utioff; "gnd dri ed over sodi um sulfat to
afford the ¢ 3%de product (132) (243.6 ng). RBfYXh step
The crude product (132) (100 ng), Pd (OCOCF3)2 (17.54
ng), zinc powder (6.55 ng),

[oo91}: 1' - bi napht hyl-2-yl di -tert-butyl phosphine (18.5 ng)
and zinc cyanide (57.8 ng) were dissolved in DVAC (3

First §¢P ynder a nitrogen stream and the mixture was

doi pr ebreed golution bsu? mo éurlsthllptflt 8iisgpHnydamide ggmnormal
hep tarerprydbenzeneSemahyseefune (18s2 adtet; 78 Revaesdiled dgopwise over
10 mE0kted avaslutiont & edutylapepivastcatdes mld ihhetfdHydrafigan (10 ml).

Aftert Qﬁrlrgd)(ta r.eg g, £41 haht eﬂldMthm?ﬁH%al ace "ﬁttﬁm Ip%hlorotltamum

|
trnsog 8%%’8§e (g%gﬁ{ g)Aﬂn t\gﬁaag' r\éwg.\rg\rll Saﬁgfl%(?ziro 1se over 40
mmut\%e pfter peiares, AL R fratosgh ApRY & 8o &tlromf 3 RRMPSHPS ﬁ@ (3.00 g)
in tetraBgir¢iosas (h@)ml) wasladivR dDoNSOse®yes308nputes. OAHer stirred at
-78°CS¥or 8 GdufLEht Mixthre ®ad85aditedd t3. HJatdréted, Enmormiuai hchloride
aqueSi$LRolution Tﬂep&@m@Uﬁﬁ ahlR3) bt AMd tWeSrediudink iedolubles were

n iyU

separaqeé% )S/Hfsg{aéi{n? isqbé u%l%e \%%%éa C?%gd mtgéqﬁlgnﬁg?%ate and the
OrgaIH‘F;]laleeé ‘V\%\%Légt"]d?ro B AnhYShTE SRApERSH URe SPHRTS. 5 h%tﬁoé"ent was

The sol ution was concentrated, 2 nol/L hydrochloric

acid (0.195 nL) was added at 0C, and the resulting

solid was collected by filtration to afford the crude

product (134) (47 ny). Seventth step The crude

product (134) (47 ng) was dissolved in DMF (1 n),

oxal yI chI ori de (O 066 m_) was added at OC and the -

o o, .




and the residue was subjected to columm chromat ogr aphy
to afford the conmpound (137) (6.57 g). 1.11-NWR
(d6-DNSO) 8: 1.03-1.21 (1511, m 1.69-1.77 (311, m,
3.41-3.70 (311, m, 4.01-4.12 (211, m, 5.23-5.33

eeend bt yPbr iy e B PG oA 2B .0 e  cru

uhe compound (137) (7.57 g) was dissolved in 22 m of
ethanol, a 2 nol/L hydrochl oric acid/ethanol solution
-Secor{@8tepl ) was added, and the mixture was stirred at room

tre tRe cainpoandaR23805. 00 tdsaintdeinind Hf & Wep whrkW®Rd a 4 mol/L
hydr&%tﬂ;‘n}é\’%ﬁf/dm‘%ﬁﬁ%@1&‘61& (§]§ %.n((i' fib Anoqt(lf%’ m(l)]' ajn)d’ the mixture

eou

was SUETBA ASFBOD AT RRT O B N R Y BYAES Fb ) faqadded. and

t ePF%EyE¥ta%§’aGMOHGCWe}PY &Aﬁyénoeu@ affenduvheseampewnd (F4)dR.37 g) as a

crudd ptadwti on, the filtrate was evaporated under reduced
pressure to afford the conpound (138). A total anpunt

[o099)as used in the next reaction without a purification.

Thi drr%{rd step The conpound (138) was di ssolved in

yI ene chl ori g% (7353 ni ) benzo i sot hi ocyanat e
Cheopmpungh {24 (fed de‘?taﬂeed dBdl engecoalﬁdstteﬁewaﬁ sgugpended in
tetrahmdrofuran &3l md), arba damel/Lamyenettatrahiydrof3@anisalittésn (24 ml) was
addedhe Fql.veatftemaSrendapo radadenisattiied e’ 5pE@sSU ke ndixture was
pour@cf I&ché Rateonpaund £ dBBkodfrh %tyﬁlroﬂ'a@%ue%§ sHﬁﬁijod Was added

to malke %)fmer e&ﬁlt | I?ln ) hvs):% e)?td'%g%ed \Iavcl:t%t yl 85?1:%&% ar‘?& %Re organic

e. conp

1ayerc‘6ﬁ% ﬁ{erda‘i"é’d PPE I%srbese%e%ﬁfatteo hesglyent was evaporated

undeyraduedd grqssurfamj affhed $be goimpound<(28} (1.68d) ats @ @ degproduct.
40 m nutes. Further, pre-ice-cool ed concentrated

Fourfikidy i C aci d (10 m) was added, and the m xture was

g 4 rs%gut% ot - O(E:OIglgo{HIHU(tZ?S (1-1-6217e %‘E%g{l So'tHe rd step in

ans
| tetraﬁa@@rﬁ% R R R WA yée%%fat garbonate
u%wlefﬂm\ﬁékowee@r@dew anngﬁmfb@e amldm 1.74 g), the
.m1xtu;1td wab estmééd at rbomt teamlpematurdwﬁ)rm honas ende2) enaptisatdibwed by
extradbidar withluaaegl piRssty. €, TREortghRid 68k 6k ey MR rsath] Ret efnhydrous

mag i afehranEa'fHQ P&r@ﬁttQ Qfefv% % GhEvo Q&iu Blessure to
affor’:(ié}l%%f urg ﬁf@'@ sas%éudesy?gdj ?(m 3 (%4

14.9 Hz), 3.97 d, J = 14.9 Hz), 4.09 (2H, q, J = 7.0
FifthHtpp 7. 13 (1H, dd, J = 11.6, 9.1 Hz), 7.29-7.38 (3H,

Mb, a otitidgrl b, the, compound (BB) (3.8200 (BPddinéd id *hé. fourth step in
dimefH1 sglfagd% glﬁi (nlrbl wik: added- ﬁicﬁﬁn&%ﬂlz E)acid (1. 93 g), and the

m1xt%r148)as %}gée bomrt)e(r]nperghllreedfor& P%}l %Ié& @Lﬁf ul{e% Water and
ethyln%qeﬁetedwgeoség g SR AT dRERIEPLaS) ‘Meﬁ‘er%‘BPYR? Bn Hifrarion, the
orgarfig. L@IemW)aS\/\sélseédx}'ed adrhydvp ee magnep8@novdfats, anduthessolvent was
evapdige diutder eedase s piassade &b affoed sheeomnpopaddRa)y 6.71Dk) as a crude
prod@ddi tional 1 hour, and stirred for 1 hour under

i ce-cooling. 10 mM of a 20 w W pot assi um sodi um

tartarate aqueous solution-10 ml of ethyl acetate was

[Oog%ldded the m xture was stirred at roomtenperature for
Sixthgetepi nut es, and extracted with ethyl acetate. The

dbgamoduhaxyecrf tles cdmipedindv €27) atthydrg) usbiadnédirim stitef &ifeh step in
meth@hbBl6d im1) rv?éﬂeoiﬁdédqﬁlefthﬂ b AR fYYaSa RVEIBOLBL AN YNGBlene sulfonic

acid ﬁl%%ﬁ érﬁre%éqgg«) ta%dﬂtfh ah ek ,Pe wermeng algﬁd"}tléateé\atc%ﬂhx for 30

next re t| 0
minf2: P ThdBlset sl o epge e&wémsgﬂﬁ ang,the residue
was ¢ilated wibh athvbaesdadt (Bhomiriureyas #Aashed v bﬁ;ﬁc}rt‘af%ted sodium
hydr¢ge2earhbnateasqadaes, sodwdonhend xther ergeasc sayer edaatdried over

roomtenperature overnight. After diluted with a

saturated sodi um chl ori de aqueous sol ution, the

m xture was extracted with chloroform The organic

| ayer was dried over anhydrogs sodium sul fate,

filtered, and the filtrate was evaporated under

reduced pressure. The reS| due was subJ ect ed to coI um



[0151] Reference Exanple 20 Synthesis of internediate

conpound (147) [Chemi cal fornula 481 'CN H, N BocHS, N

Boc 1111 BocHN (146) (147) The conpound (146)

(126 ng) was dissolved in nethylene chloride (1.3 m),
anhydmnuganesmedioxi dalfa6O0 Mhe walvartdeths andpbhged xhdee reduced

pressWaé t@hfﬁof@dh@%ofn%@ﬁhﬂqqgﬁ(gﬁgg ﬁvﬁﬁr@&egﬁﬁodume
mxture was filtered through lite, and the sol vent

the filtrate was evaporated under reduced pressure.
Severy StBsul ting resi due was di ssol ved i n methyl ene
Ewaoﬁphlélcaz:@g itheaeqmpeund Y28) (3.55 §) opyaimeti idi bke (s2tth step in
dime thylfby meemati deo (i 41ma ) rv a< etddieHop ey itinde(1( #0109 A8 ther Mixture was
stirreddshe doordd mge@a fivet fok BOVRSnGtdd. I SWaddr &Qg@dhgﬁp%@hﬁ&eure was
extraEt%rg €v1 (éﬁyl Eggtd’&:xtaﬂﬁetﬁl@%r Mn%t Fag'ew &fas adrle& uorv%tr eanhydrous

s DA TR D ROLs e on G ot S busgdarsore, and th

residge j was o%we%eﬁ o sekumpdrhmematdereehyf tq taffarddthendiastereomer
mixtured20) KQ&@H@)M@@M&@O{&teh:udlmtdaelrfrpedm@edtoprﬁ&wnélH NMR.
TH-NMR(diasteddemea sniktites @R01s) 8: 0@ ) JRrTONaLPor. @BWM §e 7.2 Ha),

@lffJOLdlki}?z)qu%@PJ‘d C1ADHLPS 4 b YR % £°3.36 (s
4 el o ﬁ%f %;wd,fg fgl%gi%@%@c,;ﬁ e
(dd, 2f19n%0 Hzh1 (1H d, J = 13. 1

3. 00 (111 d J = 13.1 H), 3.70 (111, d, J =
[009415 2 Hz), 6.47-6.63 (111, nm), 6.69-6.77 (111, n,

Eighth §p7- 08 (3H, m, 7.57-7.68 (111, m. [0152]

Q??hg[%aglgf rfém'g: quo%ynné (55 RodH. L ATDO WICc83%5 mD) was added
benz elﬁothl (i}aag)a(tidf %ZOB )F?T’thstt@ﬁ mlxthqqew(@énwmé 34)85: for 20
minutesn@ evidventsw as guaronatod pimglsamrefu¢el ntessure. To the residue
was -ddddd (cbﬂcpntmat?eml snHuti2adidmy) mbs thddmdxt@edwhbestirred at 50°C
- overnfk X, Us @ W8Sy 84S idddrd, and beatBtkiate r\ﬁgé li?fadéa‘fatlﬁihﬁe with . a 28%

I €d,, and
amm{\&%: ﬁqueo&é1 s8flpc%ﬂ Wﬂ’é SQE'JQE gde 1%e coc%lfrb%( fThe2m1xture was

‘extrafii With {51 ASatay "aS P B OTH L ChBETab B dheERRIG ager was dried

‘over agHERLoUsHEagREsiK SYtiathasT b solarddwas evapetaged under reduced
pressacetanéford The comypamind (38Y €968vasz)dri ed over anhydrous

IH-NMR{ODCip | &: at 7 (3Mddt e salMent1 82518V ape=2i Qdawndes7 (14, d, J
= 1. 4@@9%% PIESEHr §— The Besigyes. g@grlgyt jfctied gty sb gﬁw 8.30

mat ogr aphy to a e’ conpound {
(1H, %‘i’z%‘rr‘tjq?rrg SIS (CDC13) 8 1.83 (311, s). 2.11-2.18

(1H m, 2.75-2.82 (111, m, 2.90-2.92 (1H, m,
Nintlps@® 3.02 (1H, nm), 7.19 (1H dd, J = 11.4, 8.9 Hz),

To 40solufidn (Bthe @pmpbut (BOLI96S ng) In héefittdcid (8 hiFakdWater (1
ml) w#) adde BEoh: @7%(921311%) Md tBe WiBulé Q&Jzilslstlmed §t 86"@ Ph& mixure
was I%a]de al)k'ahne w1£h I58"/S dqueous 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).
- 'H-NMR (CDCl5)8: 1.66 (3H, s), 1.78 (3H, d, J = 1.3 Hz), 3.51 (2H, br), 5.94 (1H, 4,
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, 28Hz)
6.79 (1H, dd, J = 11.4, 8.5 Hz).

[0095]

Reference Example 3
Synthesis of intermediate compound (39)
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Second step The conpound (149) (131 ng) was

di ssolved in ethanol (1 m), hydrazine hydrate (0.067
m) was added, and the m xture was stirred at room
tenperature for 3 days. The reaction solution was

[Chea M EHLhal£dgunder reduced pressure, and the residue
was subj ectﬁg‘%po silica gel colum chroma aph

to
i\fég&d te ; ound 20]2‘7‘!3?19{%8) dl - I - NNR.; dG?T) 8

2. 60-2 ili, n), 2.98-3. 02 (1H m g4 (211, s),

7 16 (1 d, J =11.9, 89 Hz), 7.6241F t, J = 7.6
7697043 (1H, M), 7.76-7.80 (2H, 1) yuds 85 (111,

.t, Iy IS 6&¥§ 8.54 (2H, t, J = 4.1 Hz), (390 (1H,

S). [0153] Simlarly, the foI | ow ng con‘pounHﬁF(moc

e synt hesi zed. INHFemessar ng rea
Sec%ésﬁ%/’formnzw ' A cursor &%ﬁg IH

A P
of a thrazole i part S prot ect ed, for re, a®H
the conpound (24)”described in Reference ExanpleFl,
and finally, the protecting group was renoved tz
obtain an objective3#)bstance. [Table 1] Conpo 32) No
Structure VB [I\/A] NVR (solvent, 6) uv 1 NH 2

- (NHchS; e \FL1 1N NO Si 456 2 NH,0

FOHK@ step 0 step O,N
= O z
F F
(36) (37)
: S ~-NH; S._NH
_ ' | \lNr Seventh step | T
Sixth step.  O,N HoN- N
h A . 2 Ke
| ::: F ' | \(::j\
(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) obtalned 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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N el 412 'H NVR(CDC13) d: 0.80-2.10 (11H, m), 3.59,
3.79 (2H, ABg, 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, 1, J =
8.1 Hz), 7.68 (1H, t, J = 1.8 Hz), 7.74 (1H, ddd, J =
MS (08+1) 42980 1.2 Hz), 8.15 (1H d, J = 1.2 Hz), 9.03 (1H,
d, J =1.2 H), 9.53 (1H s). 3 NH2 HOc'. s --\< IN

Third: pI\/EI I P 397 4 NH2ZOH '-. IN N C 0SI01 473 5 CH

1ethyl ether (60 ml) was added titanium tetrachloride (3.1 m]) at -78°C,
and to the resulting yellow suspension was added dropwise a solution of 3 mol/L
methy1 magnesium bromide in diethyl ether (9.5 ml). After the mixture was
raised to -40°C, a solution of the compound (34) (3.18 g) in diethyl ether (15 ml)
was added dropwise over 30 minutes. After stirred for 2.5 hours, an ice was
added, and the mixture was warmed to room temperature. The mixture was
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 (35) (3.4 g) as a crude product.

(0097]
Fourth step

To a solution of the compound (35) (3.4 g) obtained in third step in dimethy!
sulfoxide (16 ml) was added 2-iodoxybenzoic acid (1.98 g), and the mixture was
stirred at room temperature for 2 days. 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 (36) (2.34 g).
MS (M+1) 463.16

Fifth step

To.a solution of the compound (36) (2.34 g) in dimethylformamide (10 ml) was
added piperidine (600 pul), 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).
'H-NMR (CDCly) &: 1.51 (3H, s), 2.08 (3H, s), 2.93 (1H, d, J = 18 Hz), 3.44 (1H, d, J
= 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 Ha). |

[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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1IHN N. 422 6 NH2 ".0S--' NOI. 1 -7 NH2NN
110l a [0154] [Table 2]

hydrazine monohydrate (290 mg) was added. After stirred at 50°C for 2 hours,
water was added, the mixture was extracted with ethyl acetate, and the organic
layer was dried over anhydrous magnesium sulfate. The solvent was evaporated
under reduced pressure, and the residue was subjected to column chromatography
to afford the compound (38) (523 mg).

'H-NMR (CDCls) 8: 1.68 (3H, d, J = 1.2 Hz), 1.99 (3H, d, J = 1.5 Hz), 4.63 (2H, br),
5.93 (2H, dd, J = 4.7, 1.5 Hz), 7.15 (1H, dd, J = 10.3, 8.9 Hz), 8.11 (1H, ddd, J = 8.9,
4.1, 2.9 Hz), 8.38 (1H, dd, J = 6.7, 2.9 Hz).

Seventh step

To a solution of the compound (88) (523 mg) in acetic acid (5 ml) and water
(0.5 ml) was added iron (415 mg), the mixture was stirred at 50°C for 2 hours.
The mixture was made alkaline with 28% aqueous ammonia, the resulting
insolubles were removed by filtration, and the filtrate was extracted with ethyl
acetate. After the organic layer was dried over anhydrous magnesium sulfate,
the solvent was evaporated under reduced pressure to afford the compound (39)
(407 mg).
'H-NMR (CDCls) 3: 1.66 (3H, d, J = 1.1 Hz), 1.96 (3H, d, J = 1.5 Hz), 3.51 (2H, br),
5.95 (2H, dd, J = 4.7, 1.5 Hz), 6.48 (1H, ddd, J = 8.5, 3.6, 2.9 Hz), 6.73 (1H, dd, J =
6.7, 2.9 Hz), 6.81 (1H, dd, J = 11.4, 8.5 Hz).

[0099]

Reference Example 4 _

Synthesis of intermediate compound (53)
[Chemical formula 30]

84



Conmpound No. Structure MB [ 14A+11 NMR (sol vent, 6)
uv 8 NH2 0"1",..---- .NS---( INN, 1. 9 NH2 G NS
H..,Nd 00Q]l 461

o F | 2 Second ste Q
irst step OZN econd step HzN
[:j)LCF3 1 j’ CF3 W::IJLCF3
(40) (41) (42)

0 .
‘Third step H Fourth step H H Fifth step H Ph NH
\ﬂ/ CFs \ﬂ/ N \n/ N Pz
© ' CF3 o

O CF3
@) (44) (45)
OH JiOH : /[OH
Eighth step H Ph NH
ixth s NH Seventh step H
ii“_"“"l BnO. - BrO. N o
CF3
(46) (47) (48)
NHBz
S)\NH
Ninth step H N\©/1\2A Tenth step TFAHN Eleventh step TFAHN
2
(49) (50) (51)
S._NH,
Twelfth step YNHBZ Thirteenth step \”N/
T TFAHN N H2N.
CF3
(52) (53)

[o100]
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 ml), followed by
dissolution. To this solution was added dropwise the previously prepared reagent
at -25°C over 1 hour. Thereupon, an internal temperature was maintained from
-15°C to -20°C. After stirred for 1 hour, the reaction solution was added to ice
water, vigorously stirred for 40 minutes under ice-cooling, and the mixture was
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). '
1H-NMR (mixture with hydrate body, CDCls) &: 8.81 (1H, s), 8.51 (1H, d, J = 8.1
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10 N2 d o NS (

N," d 0110Si 473 11 cl,.._, .. .Ns, NH2 ..,.1H N
Cl 011610 473 12 SNH2N. .----r- 1 IN N-. F 358

Hz), 8.44 (1.5H, s), 8.33 (1H, d, J = 7.6 Hz), 8.20 (1.5H, d, J = 6.8 Hz), 7.93 (1.5H, d,
J=17.8Hz), 7.77(1H, t, J = 8.1 Hz), 7.56 (1.5H, t, J = 16.8 Hz).

Second step

The compound (41) (10 g) was dlssolved in methanol (200 ml), iron (15 g) was
added, and concentrated hydrochloric acid (23 ml) was added dropwise under
ice-cooling. After stirred for 5 hours, the resulting insolubles were removed by
filtration through Celite, and to the resulting filtrate was added a 4 mol/L sodium
hydroxide aqueous solution (69 ml) under ice-cooling. After the mixture was
filtered through Celite, the filtrate was extracted with ethyl acetate. The organic
‘layer was washed with an aqueous sodium chloride solution, 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
(42) (8.63 g).
IH-NMR (CDCls) &: 7.43 (1H, d, J = 7.6 Hz), 7.32-7.28 (2H, m), 6.99 (1H, d, J = 8.1
Hz), 3.93 (2H, br s).

[0101]
Third step - ,

The compound (42) (37.2 g) was dissolved in ethyl acetate (200 ml), acetic
anhydride (19.5 ml) was added, the mixture was stirred at room temperature for 2
hou'rs, and the solvent was evaporated under reduced pressure. To the residue
was added isopropyl ether, the resulting solid was collected by filtration, and
~ washed with isopropyl ether to afford the compound (43) (15.8 g). In addition, to
the resulting filtrate were added water and ethyl acetate, and the mixture was .
extracted with ethyl acetate. The organic layer was washed with an aqueous
sodium chloride solution, 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 (43) (10.5 g).

IH-NMR (mixture with hydrate compound, DMSO-ds) 8: 10.33 (1H, s), 10.01 (0.7H,
s), 8.41 (1H, s), 7.97 (1H, d, d = 7.8 Hz), 7.78 (0.7H, s), 7.73-7.70 (1.7H, m), 7.59
(1H, t, J = 8.0 Hz), 7.52 (1.4H, s), 7.32-7.27 (1.4H, m), 2.08 (3H, s), 2.04 (2.1H, s).

Fourth step

The compound (43) (2.0 g was dissolved in toluene (100 ml),
2-amino-2-phenylethanol (1.2 g) and pyridinium para-toluenesulfonate (0.22 g)
were added, and the mixture was heated at 130°C in the vessel equipped with a
Dean-Stark apparatus to dehydrate. The mixture was stirred at the same
temperature for 10 hours, cooled to room temperature, an aqueous sodium hydrate
carbonate solution was added, and the mixture was extracted with ethyl acetate.
The organic layer was washed with an aqueous sodium chloride solution, dried
over anhydrous sodium sulfate, and the solvent was evaporated under reduced
pressure. The residue was purified by amino silica gel column chromatography to
afford the compound (44) (1.8 g).
IH-NMR (DMSO-de) 8: 10.07 (1H, s), 7.84 (1H, s), 7.73 (1H, d, J = 8.3 Hz), 7.38-7.27
(7H, m), 4.68-4.61 (1H, m), 4.52 (1H, t, J = 7.1 Hz), 4.08 (1H, d, J = 8.8 Hz), 3.59
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13 SNH I -, ... .. ,eINN04 ? F A IHNWVR (CDCI3) d : 1.71
(3H, s), 4.06 (3H, s), 6.28 (2H, d, J = 2.1 Hz), 7.04
(1H, dd, J = 11.2, 8.8 Hz),7.60 (2H, dd. J = 6.8. 2.8
Hz), 7.83 (1H, ddd, J = 8.8, 4.1, 2.8 Hz), 8.14 (1H,

(1H, ¢,J 2 &3 1A, o, 3H,Q). (1H, d, J = 1.2 Hz). 9.45 (1H
s). 14 N/SNH2 N 398 231,259 [0155] [Table 3]
[Oloz?orrpound No. Structure M5

Fifth step

To tetravinyltin (10 ml) was added dropwise butyllithium (42.2 ml: 2.6 mol/L)
under nitrogen stream, pentane was added to the resulting white solid, the
supernatant was decanted off, and dissolved in THF (25 ml). On the other hand,
the compound (44) (3.2 g) was dissolved in THF (32 ml), and the previously
prepared vinyllithium solution (22.1 ml) was added dropwise at -78°C. After
stirred for 1.5 hours, the mixture was added to the ice-cooled saturated ammonium
chloride aqueous solution, and extracted with ethyl acetate. The organic layer
was washed with an aqueous sodium chloride solution, dried over anhydrous
sodium sulfate, and the solvent was evaporated under reduced pressure. The
- residue was purified by amino silica gel column chromatography to afford the .
compound (45) (1.7 g). '
IH-NMR (CDCls) 5: 7.88 (1H, s), 7.80 (1H, s), 7.39-7.37 (1H, m), 7.24-7.19 (7H, m),
5.74 (1H, dd, J = 17.7, 11.1 Hz), 5.23 (2H, dd, J = 17.7, 11.1 Hz), 3.97-3.95 (1H, m),
3.68-3.66 (1H, m), 3.47-3.45 (1H, m), 3.25-3.23 (1H, m), 2.86-2.84 (1H, m), 2.10 (3H,
s).

Sixth step

The compound (45) (1.1 g) was dissolved in ethanol (11 ml), hydrochloric acid
(5.5 ml: 6 mol/L) was added, the mixture was stirred at 90°C for 5 hours, and
sodium hydroxide (8.7 ml: 4 mol/L) was added. The mixture was extracted with’
ethyl acetate, the organic layer was washed with an aqueous sodium chloride
solution, 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 crude product (46) (728 mg).

Seventh step

The compound (46) (728 mg) was dissolved in dichloromethane (7 ml), and
diisopropylethylamine (0.42 ml) and benzyl chloroformate (0.308 ml) were added
under ice-cooling under a nitrogen stream. After stirred for 1 hour, a saturated
ammonium chloride aqueous solution was added under ice-cooling, and the
mixture was extracted with ethyl acetate. The organic layer was washed with an
aqueous saturated sodium chloride solution, 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 (47) (839
meg). ]
IH-NMR (DMSO-de) 8: 9.79 (1H, s), 7.79 (1H, s), 7.48-7.14 (13H, m), 5.80 (1H, dd, J
= 18.1, 11.2 Hz), 5.42-5.38 (2H, dd, J = 18.1, 11.2 Hz), 5.15 (2H, s), 5.08 (1H, s),
3.89-3.87 (1H, m), 3.35-3.25 (2H, m), 3.03-3.00 (1H, m).

[0103]

Eighth step
The compound (47) (4.8 g) was dissolved in THF (48 ml), a borane/dimethyl
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INF 1IHNW (CDCI3) d: 1.70 (3H, s), 2.52 (3H, s),

6.27 (2H, d, J =2.0 Hz), 7.02 (1H, dd, J = 11.3, 8.8

Hz), 7.56 (2H, dd. J =6.9, 2.8 Hz), 7.74 (1H, ddd, J
sulfide ¢orSple4. Q5.2 n8: 42inol1MB.) Boad hlddd $nderBicbdoblibhly Wder d&itrogen
strealg, Md the m¥turd was stirréd latlddd sgme temperature for 30 minutes.
The mixture was warmed to room temperature, and stirred for 30 minutes.
Further, the mixture was warmed to 40°C, stirred for 2.5 hours, and ice-cooled.
After water (4.8 ml) was added to the reaction solution, a sodium hydroxide
aqueous solution (25.5 ml: 4 mol/L) and aqueous hydrogen peroxide (10.4 ml: 30%)
were added. After stirred at room temperature overnight, the mixture was
extracted with ethyl acetate. The organic layer was washed with an aqueous
sodium chloride solution, 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 (48) (1.7 g).
TH-NMR (DMSO-de) &: 9.77 (1H, s), 7.81 (1H, s), 7.49-7.12 (13H, m), 5.16 (2H, s),
4.98-4.96 (1H, m), 4.52-4.49 (1H, m), 3.86-3.84 (1H, m), 3.37-3.18 (4H, m),
2.90-2.87 (1H, m), 2.28-2.25 (1H, m), 2.12-2.10 (1H, m).

Ninth step

The compound (48) (50 mg) was dissolved in methanol (0.5 ml), 20% Pd(OH):
(28 mg: 50% wet) was added, and the mixture was stirred for 8 hours under a
hydrogen stream. The solvent of the filtrate obtained by Celite filtration was
evaporated to afford the crude product (49) (33 mg).

Tenth step .

The compound (49) (24 mg) was dissolved in THF (0.5 ml), trifluoroacetic
anhydride (0.029 ml) was added under ice-cooling, the mixture was stirred at room
temperature for 5.5 hours, and an aqueous sodium hydrogen carbonate solution
was added. Further, the mixture was extracted with ethyl acetate, the organic
layer was washed with an aqueous sodium chloride solution, 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
(50) (12 mg). _'

'H-NMR (CDCls) 5: 8.53 (1H, s), 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 = 7.8 Hz), 3.61-3.58 (1H, m), 3.46-3.39 (1H, m), 2.22 (2H, t,
J =5.2 Hz).

[0104]
Eleventh step

The compound (50) (68 mg) was dissolved in acetone (1 ml), 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-de) &: 12.40 (1H, s), 11.69 (1H, s), 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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-== =,,, 1 SNH2 --y-- HII NNIPF
1H NVR ( 3)
2

d : 1..71 (3H, s), 4.06 (3H s), 6.29

(2H d, J =2.4 Hg), 7.07 (1H dd, J =11.3, (1H ddd,
J =8.8 4.1, 2.8 H), 8.19 (1H dd, J = 8.8 Hz), 7.65
(2H, dd, J = 6.8, 2 1, 2.0 Hz),

.8 Hz), 7.86 K 8.

Nelf@hzg@gp J 8.1 Hz), 8.89 (1H, d, J 20Hz) 9.81
| Sir

ThE cos pouncf3 (5{)I (é\é 'mg)Swas d1s|_s|%lv’\<|ad in dichloromethane (2 ml), and
1-chloro-2-trimethylpropenylamine (0.043 ml) was added under a nitrogen stream.
After the mixture was stirred at room temperature for 1 hour, an aqueous sodium
hydrogen carbonate solution was added, and the mixture was extracted with ethyl
acetate. The organic layer was washed with water and an aqueous sodium
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) 3: 11.42 (1H, s), 11.23 (1H, s), 8.01 (2H, d, J = 6.6 Hz),
7.84-7.81 (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).
'H-NMR (DMSO-de) 8: 7.01 (1H, t, J = 7.8 Hz), 6.67 (1H, s), 6.59 (1H, d, J = 7.6 Hz),
6.51 (1H, d, J = 7.8 Hz), 6.29 (2H, s), 5.07 (2H, s), 2.90 (1H, d, J = 10.6 H2),
2.59-2.49 (2H, m), 1.74 (1H, t, J = 13.4 Hz).

[0105]

Reference Example 5

Synthesis of intermediate compound (58)
[Chemical formula 31]

i
I
' S-., S <’
O.N ,Til/ K First step HN (? Second step
L e
F =
(54) (55)
NH; Ph\/s\/NHz
Third step ON Fourth step H, N\/\ \
NP . | ‘» \/\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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1101 1HNMR (CDCI3) d: 1.81 (3H, s), 4.06 (3H s),
6.52 (1H, d, J = 5.5 Hz), 7.06 (1H, dd, J = 11.2, 8.8
Hz), 7.30-7.39 (3H, ), 7.48 (2H dd, J = 6.9, 2.8
H), 762(2H dd, J = 6.8, 2.8 Hz), 7.83 (1H, ddd, J

wa a?f% t&tr dr%ft% 55330 811 %Hce%h‘éni ¢ (QOW)NW% 0s]towly added
dropisq Fehily stlrmmr Hieosyr "Gyl Ropy. fypelution of
the cqraporeg (&); 5@05’@g)( gﬂetgghy@r(g'qra(xg@ my) wap, qggledaMopsyjise. After
the miGbufelidasdstidred 4¢.-28H2)for 2L GOue,3b, sahira@d@mriibhiuvan chloride
aqueolls soﬁﬁh%n"@hs a_ébi@& ﬁﬁ@%}ﬁdmnﬁégeguiaégwdﬁi&m roc?m“t%mperature
The mixtur a e tragte yl ac d 0 l2yer was dried
over én}gy%rgq;g ﬁ_%gnggu& % % ée so ven%}'v%r?is eva%cia(ﬁg?uncfierieduced
pressure, and &18 res1due was purlfled by column chromatography to afford the
compound (55) (380 mg) as the diastereomer mixture.

Second step

To the mixture of the compound (55) (380 mg) obtained in first step were
added a 4 mol/L hydrochloric acid/dioxane solution (1.8 ml) and methanol (45 ul),
and the mixture was stirred at room temperature for 1.5 hours. 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 afford the compound (56) (181 mg).
1H-NMR (CDCl3) 6: 1.62 (3H, s, J = 1.7 Hz), 3.43 (1H, d, J = 18.8 Hz), 4.02 (1H, d, J
= 18.8 Hz), 7.08 (1H, dd, J = 11.1, 9.0 Hz), 7.41-7.59 (3H, m), 7.85-7.90 (2H, m),
8.11 (1H, ddd, J = 9.0, 4.0, 2.8 Hz), 8.69 (1H, dd, J = 7.2, 2.8 Hz).

[ot07]
Third step _

To a solution of the compound (56) (181 mg) in acetone (1.5 ml) was added
benzoyl isothiocyanate (81 pl) at 0°C, the mixture was stirred at 0°C for 30
minutes, and the solvent was evaporated under reduced pressure. To the residue
was added concentrated sulfuric acid (1.1 ml), the mixture was stirred at room
temperature overnight, water (500 ul) was added, and the mixture was stirred at
50°C for 6 hours. The mixture was made alkaline with a 28% ammonia aqueous
solution while stirring 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, and the
residue was purified by column chromatography to afford the compound (57) (112
mg).
1H-NMR (CDCls) &: 1.81 (3H, d, J = 0.9 Hz), 4.80 (2H, s), 6.46 (1H, d, J = 5.5 Hz),
7.17 (1H, dd, J = 10.5, 8.9 Hz), 7.34-7.49 (5H, m), 8.13 (1H, ddd, J = 8.9, 4.0, 3.0
Hz), 8.45 (1H, dd, J = 6.8, 3.0 Hz).

Fourth step :

To a solution of the compound (57) (112 mg) in acetlc 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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111 HNN. 1HNWR (CDCI3) d: 1.58 (3H, s). 1.68 (3H.
s), 1.76(3H, s). 2.65 (1H d. J = 14.2 Hz), 2.99 (1H.
d, J = 14.2 Hz). 4.07 (3H, s). 7.04 (1H, dd, J = 11.8,
8.6 Hz), 7.42 (1H. dd, J = 6.9, 2.8 Hz). 7.98 (1H,
ddd, J' = 8.6, 3.9. 2.8 Hz), 8.15 (1H. d. J = 1.2 Hz),
[01089.01 (1H. d. J = 1.2 Hz), 9.47 (1H . s). [0 1 5 61

Refer%;[ kgmﬂl]pl(g%rrpound No. Structure ns (M+1l) NWR

Synthess‘ljs \o@lfspx{térg)edya\‘ce%%mpsdddd’ %3) NH?__ ‘N

[Chemical formula 32]

0 0
I g L
S' oy
/
NI/ K , HN™ ©
O.N First step Second step O,N
2 ~ O,N g
F | )

(59) (60)

(61)

Third step IN Fourth step

O,N. : HzN\C\L\v""
F
F

(62) ‘ (63)

[0109]
First Step

To a solution of 0.5 mol/L potassium hexamethyldisilazide in toluene (8 ml)
was added diethyl ether (30 ml), and 3-methyl-2-butanone (376 pl) was slowly
added dropwise while stirring at -78°C. After stirred at -78°C for 1 hour, a
solution of the compound (59) (500 mg) in diethyl ether (8 ml) was added dropwise.
After stirred at -78°C for 1.5 hours, a saturated ammonium chloride aqueous
solution was added, and the mixture was warmed to room temperature. The
‘mixture was extracted with ethyl acetate, and the organic layer was dried over
anhydrous magnesium sulfate. The solvent was evaporated under reduced
pressure, and the residue was purified by column chromatography to afford the
compound (60) (307 mg).
IH-NMR (CDCls) 8: 1.02 (3H, d, J = 6.9 Hz), 1.06 (3H, d, J = 6.9 Hz), 1.34 (9H, s),
1.77 (3H, s), 2.55 (1H, septet, J = 6.9 Hz), 3.41 (1H, d, J = 18.8 Hz), 3.72 (1H, d, J =
18.8 Hz), 5.46 (1H, s), 7.12 (1H, dd, J = 11.3, 8.9 Hz), 8.13 (1H, ddd, J = 8.9, 4.0, 2.8
Hz), 8.56 (1H, dd, J = 6.9, 2.8 Hz).

Second step . : . :
To the compound (60) (807 mg) obtained in the first step were added a 4 mol/L
hydrochloric acid/dioxane solution (1.65 ml) and methanol (40 pl), 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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afford the compound (61) (209 mg).

[0110]
Third step

To a solution of the compound (61) (209 mg) in acetone (1 ml) was added
benzoyl isothiocyanate (105 ul) at 0°C, the mixture was stirred at 0°C for 30
minutes, and the solvent was evaporated under reduced pressure. To the residue
was added concentrated sulfuric acid (1.6 ml), the mixture was stirred at room
temperature overnight, and the mixture was made alkaline with a 28% ammonia
aqueous solution while stirring 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, and the residue was purified by column chromatography to afford the
compound (62) (96 mg).
'H-NMR (CDCls) 8: 1.57 (3H, s), 1.68 (3H, s), 1.77 (3H, s), 2.70 (1H, d, J = 14.2 Hz),
2.87 (1H, d, J = 14.2 Hz), 4.80 (2H, s), 6.46 (1H, d, J = 5.5 Hz), 7.14 (1H, dd, J =
11.0, 8.9 Hz), 8.12 (1H, ddd, J = 8.9, 4.0, 3.0 Hz), 8.44 (1H, dd, J = 6.9, 3.0 Hz).

Fourth step

To a solution of the compound (62) (96 mg) in acetic acid (1 ml) and water (0.1
ml) was added iron (87 mg), and the mixture was stirred at 50°C for 2 hours. The
mixture was made alkaline with 28% aqueous ammonia, the resulting insolubles
was removed by filteration. The filtrate was extracted with ethyl acetate, and
dried over anhydrous magnesium sulfate. The solvent was evaporated under
reduced pressure to afford the compound (63) (78.3 mg) as a crude product.

[0111]
Reference Example 7

Synthesis of intermediate compound (70)
[Chemical formula 33]
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24 sNH 2 111 IN-., 1HNWR (CDCI3) d : 1.74 (3H.
s), 1.80 (3H, s), 2.56 (1H t, J = 2.4 Hz), 5.09 (2H,
d, J =2.4 H). 6.01 (11-1, s), 7.04 (1H dd. J =
11.2, 8.8 Hz), 7.65-7.74 (2H, m), 8.23 (1H, d. J = 1.3
Hz), 9.04 (FH d, J = 1.3 ) 946 (1H 5). 25

N IN N. F 22226 SNH2 O,r.;:-... NITI
INN. F NHSOt-Bu
F3C n\©\)\ K First step FaC\ﬂ/N Second step
) o) ’
0 - . |
(64) (65)
NHBZ S._NHBz
NH»
%( Third step NH Fourth step F3C N %;
(66) (67)  (68)
S._NHBz S. NHB
H T s Yo
Fifth step FyC. N N ixthstep _p \ N
_—
o) . i
(69) (70)
[0112]
First step

The compound (64) (12 g) was dissolved in tetrahydrofuran (240 ml), and a 1

mol/L: allylmagnesium bromide/ether solution was added dropwise at -78°C over 1
hour under stirring. After further stirred at -78°C for 1 hour, the mixture was
transferred to a saturated ammonium chloride aqueous solution, extracted with
ethyl acetate, and the organic layer was dried over anhydrous sodium sulfate.
The inorganic substance was removed by filteration, the solvent was evaporated
~under reduced pressure, and the residue was subjected to column chromatography
to afford the compound (65) (9.7 g).
IH-NMR (CDCls) §: 1.21 (9H, s), 1.68 (3H, s), 2.79 (1H, dd, J = 13.4, 7.3 Hz), 2.92
(1H, dd, J =13.4, 6.8 Hz), 4.16 (1H, s), 5.10(1H,d, J =9.6 Hz), 5.13 (1H, d, J = 17.2
Hz), 5.52-5.66 (1H, m), 6.95 (1H, dd, J = 10.6, 10.1 Hz), 7.55-7.62 (1H, m),
7.67-7 72(1H m), 9.96 (1H, s).

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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1HNVR (CDCI3) d : 1.69 (3H. s), 1.98(3H, d..J = 1.5

Hz), 5.98 (2H, dd, J = 4.6, 1.5 Hz),7.06 (1H, dd, J =

11.2. 8.8 Hz), 7.58 (1H, dd, J = 7.0, 2.8 Hz), 7 86
TH-NMR(CDdHs) 8 155 B($H, §)31781889'@H 8r12 41iHddg, —13.1, 8.1 Hz),
2.76 Q. d&- ﬁ—dé)l ﬁl%?z)g%%sﬁ &2H8m} Q %. )( “ﬁ IZ|(|\?[1H7'08 (1H,
m), 7%7%&2%{ )5% 251 6(?H895 28 N
[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). :
'H-NMR (CDCls) 8: 2.00 (3H, s), 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,
d J =7.07 Hz), 8.39 (1H, s), 8.86 (1H, s), 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 mikture 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 to afford the compound (68). A total amount
of this was used in the next reaction without a purification.

[0114]
Fifth step :
The compound (68) was dissolved in tetrahydrofuran (130 ml), 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) (3.44 g).
'H-NMR (CDCls) 5: 1.71 (3H, s), 2.71 (1H, d, J = 14.1 Hz), 3.39 (1H, 4, J = 14.1 Hz),
5.01 (1H, s), 5.09 (1H, s), 7.10 (1H, dd, J = 10.6, 10.1 Hz), 7.31-7.40 (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
hours. Water was added, the mixture was extracted with chloroform, and the
organic layer was dried over sodium sulfate. The inorganic substance was
removed by filteration, and the solvent was evaporated under reduced pressure.
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(solvent, 6) uv 29 0O NSNH ..------ .1-"2 N 193 30
N, ,,,I SNH2 N 199

The residue was subjected to column chromatography to afford the compound (70)
(158 mg).

1H-NMR (CDCls) 8: 1.54(3H, s), 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)
[Chemical formula 34]

COOEt
N NHFmoc 4 ) _NHFmoc
F3C\H/N First step F3C N
—_—
o) F \g/ ~F
(71) (72)

cooE COOEt

t
~ S\/NHBZ
x : |
H NH; H N
Second step FaC N Third step F3C\n/N
o F O F
(73) ' (74)
HO -
NHBz
Fourth step \lN/ Fifth step
F_
(75)
[0116]
First step

The compound (71) (8.00 g) was dissolved in methylene chloride (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).
TH-NMR (CDCls) 8: 1.26 (3H, t, J = 6.6 Hz), 1.53-1.78 (3H, br), 2.72-2.92 (1H, br),
3.14-3.38 (1H, br), 4.23 (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



31 NI NS N2 N 1H NMWR (DMBO-d6) d: 1.55 (3H, s),
4.63 (1H, t. J = 3.8 Hz), 4.71 (1H t, J = 3.8 Hz),
4.76 (1H, t, J = 3.8 Hz), 4.88 (1H, t, J = 3.8 Hz),

6.15 (1H. dd, J = 9.4, 4.3 Hz), 6.29 (2H, s), 6.47
Thel, caimpdurd 9(BR)HLS.327 gl 2wakHdigkb]vel =in1 N,K-dBnéthydJqrmamide,
piperidifé (0145 rﬂD'Wé’s Zd8e B andl thdBixtureStad dikredtat rbom ?eﬂlperature

for 1 61‘{1:%5 q:l ddd= !3(;' éleH{‘gaCf?OIp (lilt'l_!bndth(‘-} mixture was
extragt ed with et}(n)yl ag étate and the orgﬂplf layer WF?IdrHNI A anhydrous
sod1u;_q_|_qw],zﬁ'(1te{)|\/5@r%)f1l(grat10155 thgHsolgynt Mvag gvaporated) uadgr greduced
presshizg,, add 4Be (rébidue, wds suBJe&té-li)to cbluihn(ditontatography. & afford the
compbﬁﬁd (’43)8(21 gilb). t, J 3.8 Hz). 6.15 (1H, dd, J = 9.6,

1 - 365 A5, %) g 741 W2 %éHZéer
a4 %gﬂé”“ gmg@g‘@’%fﬁ“ﬁg) Lt 450 b
5.86 (1. dzlvsl Hzéﬁﬁ W 414 97 5.5 8 1H§)1H8 3?1—HédJ—1 1,

8.1 H2),7.369. ﬁEXzH;L@n)S@ J418126s01LH, B3. MeO' -
o S, NHR

[0117]
Third step

The compound (73) (0.950 g) was dissolved in methylene chloride (14 ml),
benzoyl 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 temperature, 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 (CDCls) 8: 1.22 (3H, t, J = 7.1 Hz), 1.73 (3H, s), 2.93 (1H, d, J = 14.7 H2),
3.58 (1H, d, J = 14.7 Hz), 4.09 (2H, q, J = 7.1 Hz), 5.83 (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 1 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
quenched 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) 8: 1.52-1.98 (1H, br), 1.78 (3H, s), 2.75 (1H, d, J = 13.9 Hz), 3.40
(1H, d, J = 13.9 Hz), 3.44-3.87 (2H, br), 4.07 (1H, dd, J = 13.1, 5.1 Hz), 4.14 (1H, dd,
J =13.1, 3.5 Hz), 5.63 (1H, dd, J = 5.1, 8.5 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, J = 7.1 Hz), 8.25 (2H, d, J =
7.1 Hz).
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111 1101 H NVR (DMBO-d6) d: 1.55 (3H s), 3.71 (2H
t, J =4.3 Hz), 4.29 (2H, dd, J = 5.3, 3.3 Hz). 6.15
(1H dd. J:96,46Hz)630(2H,s)646(1Hd
J=09.6 H). 7.11 (1H dd. J = 11.7, 9.1 Hz), 7.62

(1H, dd, J = 8.6, 3.0 Hz). 7.75 (1H dt. J :-8.3, 3.6

Hz) .
[OllSZIZ 788 1H dd. J = 7.4, 2.8 Hz), 8.10 (1H, d. J =
F1fthste 840 (1H, d. J = 3.0 Hz), 10.37 (1H S) 34
/ .S 1 NH2 N F 1H NVR ( DI\/SOd6) &

g‘;le @Hy@ol{%(ﬁ{) (6ﬁ.4: Iﬁg)6“1‘?29) dlsgolggsd( t]@anqj 09 B 1) hydrazine
monopyjiratg. BS ;.(lj_masdedideji and the mlatuﬁg)waﬁsﬂgre(dza-l; re)m temperature
overrBghf (Tt rdactdor sahﬂtld'iz)was7di-121téd-}dntﬁl% sdturatdd bod8u chloride
aque(H?s) sol?xtlz)% @H’l‘vacied v]ut"h ShBr&¥rm }i'e"brgc‘ji‘}rm ‘ia;g:r wés dried over

anhy S d1u J\Eal%{ l‘t} %I g]\tnglaglon )tEeﬁ(ﬁ\@er{thass Wa%g’d under
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1H- NMJEH(CDCM & 19 H(3HE,)s), 8. |BO(I(HH, F¥,1472 He) (4182 d#, d] J= 14.2 Hz),
3.29-3807(419; brfz3.987(H; a QL (8% ), 549 () ofd6.96-874*(1H, m),
6.60-6-¢% (8 miG 36 ((HHGY) 7 = 12.1, 9.1 Ho).

[0119]

Reference example 9

Synthesis of intermediate compound (79)
[Chemical formula 35]

N /N
Cl! . First step \_-N Second step N N ,L
\/\ﬂ/ ANy : N\/j(o\ NJKH/OH
(0] 0] 0
(77) (78) (79)
[0120]
First step

A compound (77) (500 mg) was dissolved in dimethylacetamide (7.5 ml),
potassium carbonate (440 mg) and 1H-1,2,4-triazole (200 mg) 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: 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) &: 8.48 (1H, s), 9.13 (1H, s), 9.27 (1H, s), 9.55 (1H, s), 14.18
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[0158] [Table 6] Conmpound No. Structure M5 (Mr1l] NWMR

(solvent, 6) uv 36 H/ N SNH2 ill >c (1110 F 1H NWVR

(DMSO-d6) d: 1.56 (3H, s), 6.16 (1H dd. J = 9.6, 4.6

Hz). 6.30 (3H, s), 6.47 (1H, d, J = 9.1 Hz), 7.10-7.17
(1H, §3H, m, 7.74 (1H dt, J:88 88 3.6 Hz), 7.93

1H, dd, J = 7.1, 2.5 Hz), 9.08 (2H, d, J = 13.2 Hz),
(0121 0.50 (1H, s), 11.97 (1H, s). 37 .---"TNH N

H2el 1H NVR (DI\/SO d6) d: 1.54 (3H, s), 3.90 (3H,
Refergpce ixpmpleH0 dd, J = 9.4, 4.3 Hz), 6.31 (2H, s),
Synt}ﬁesdﬁbﬂmtedmedlaiegzofmmnd BD9 (1H, dd, J = 11.7, 9.1

[Cherh%a;lf@nﬁ&la(éb‘l s), 7.63-7.67 (1H, m, 7. 80 (1H, dd, J
5 Hz), 10.08 (1H, s). 38 F-N H

N . /
First step / Second step
/ \\

(80) (81) (82)
_ | |
(81). Third step ~ / Fourth step \S/
// \\ NP \/Kr( N // \\ N \/KH/OH
(83) (84)
[0122]
First step

The compound (80) (1.0 g) was dissolved in dimethy! sulfoxide (10 ml),
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) &: 3.40 (3H, s), 3.88 (3H, s), 8.35 (1H d, J =1.0 Hz), 8.90 (1H,
d, J = 1.0 Hz), 11.68 (1H, s).

Second step

The compound (81) (200 mg) was dissolved in tetrahydrofuran (4 ml) and
methanol (4 ml), a 2 mol/L sodium hydroxide aqueous solution (1.3 ml) was added,
and the mixture was stirred at room temperature for 3 hours. 2 mol/L
hydrochloric acid (1.3 ml) was added, and the organic solvent 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-de) &: 3.39 (3H, s), 8.34 (1H, d, J = 1.5 Hz), 8.87 (1H, d, J = 1.0
Hz), 11.62 (1H, s), 13.35 (1H, s).

[0123]

Third step .
The compound (81) (300 mg) and potassium carbonate (197 mg) were

dissolved in dimethylformamide (3 ml), methyl iodide (203 mg) was added, and the
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u,,, S....", NH2 0 ----;-"-. NHII NN,.--.,,4, 1.

ol il " F 1HNVR (DVBO-d6) d: 1.57 (31-1,

s), 6.16(1H, dd, J = 9.6, 4.6 Hz), 6.31 (2H, s), 6.48

(1H d, J =9.6 Hz), 7.15 (1H, dd. J = 11.4, 8.9 Hz),
mixtufe 6kta$ kltb,rrsbl at/ 602C Ho¥ @ (hbdrst) Wate® 7whd Hdddd, the=mixture was

extracte@ wiho ekg})l agetﬁ‘i%e(%-l'f& o?réan?c 3&12%%‘1@%%& witR: w:"ite'ar and a
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The rgs@@e( WHis ss.1)b;ec6ed7to( a_lﬂrlcacgeljchiogrlzstoglzgphﬁ t@Eafﬂ(rﬂH;h@ yompound
(83) (16Dmdg)1H, dd, J 4.1, 2.5 Hz), 7.13 (1H, dd, J =

1H- NMﬂ(ﬂME?OQieH%) 5.0 (51 7s )7% 42“CBH'T)s) 59?Q3f§1%§)1, 82'% (»1(1513 d,d=15

1 8.1 Hz). , :
Hz), 896(%;121 5‘4 ;fflg?s(gg (I'N, d J :2.%) Hz), 10.45 (1H,

s), 11. 70 (1H, s). 40 SNH2. ----- 1 -9N1IT HN O OS
Fourth step

The compound (83) (153 mg) was dissolved in tetrahydrofuran (3 ml) and
methanol (3 ml), a 2 mol/L sodium hydroxide aqueous 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) 8: 3.37 (3H, s), 3.41 (3H, s), 8.85 (1H, d, J = 1.0 Hz), 8.97 (1H,
d, J =1.5 Hz), 13.53 (1H, s).

[0124]

Reference Example 11 _
Synthesis of intermediate compound (88)
[Chemical formula 37]

N/)\ﬂ/oa First step - </\N Second step
/)\”/oa
0 N
(0]
(85) (86)
Trt
Trt N
/ Third step (/\,
Y o -y
N _ N. .~ OH
(87) (88) o]
[0125]
First step

The compound (85) (2.50 g) was dissolved in pyridine (25 ml), trityl chloride
(5.47 g) 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).

IH-NMR (CDCls) 6: 0.94 (3H, t,Jd = 7.1 Hz), 3.82 (2H, q, = 7.1 Hz), 6.97 (1H, d, J =
1.0 Hz), 7.12 (7TH, m), 7.28-7.30 (9H, m).
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Second step

To ice-cooled and stirred tetrahydrofuran (25 mL), aluminum lithium hydride
(333 mg) was added, and a solution of the compound (86) (2.80 g) in
tetrahydrofuran (40 mL) was added dropwise. After reacted at room temperature
for 1 hour, water (0.35 mL), a 2 mol/L sodium hydroxide aqueous 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) 8: 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).
IH-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~ N‘N/\H/
NH First step N n Second step
MeOzC—u &~ MeO, C‘ﬁ%\ ——— MeO C‘Q/k

~CO,Me CO,Me COH
(89) (90) (91)
- OH
OBn N\N/\|\‘|/
Third step N \Nd\* Fourth step. MeO,C
MeO,C —
NHBoc
NHBoc :
(92) ' (93)
. N~ HOLC +\£
N Sixth st 2 _U\
Fifth step MeO,C _@\&n Sixth step
| 95 BOC
(94)  Boc (59)
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No. Structure M5 [Mtl] LCMS retention tine
(measurenment condition) or NVR (solvent, shift val ue:
ascending order) 43 HO----- o) I
S,Nl-12 N 101 44 N--, NI Sr NH2 N CF 3 396 0.98
(Method A) 45

[0127]

wherein, n represents 1 or 2.
First step

When nis 1,

The compound (89) (10.0 g) was dissolved in acetonitrile (200 ml), benzyl
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) §: 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 (11.3 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) (18.0 g).
IH-NMR (CDCls) &: 2.16-2.23 (2H, m), 3.50 (2H, t, J = 6.1 Hz), 3.87 (3H, s), 3.93
(3H, s), 4.48 (2H, s), 4.77 (2H, t, J = 7.4 Hz), 7.26-7.35 (6H, m).

Second step
Whennis 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/LL hydrochloric acid was added,
The mixture was extracted with ethyl acetate, and the organic layer was dried
over anhydrous sodium sulfate. 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 ml) 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), 3.85 (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, s), 7.28 (5H, m), 7.90 (1H, s).

When n is 2, the compound was similarly synthesized.

IH-NMR (CDCls) §: 1.48 (9H, s), 2.08-2.14 (2H, m), 3.35 (2H, t, J = 5.6 Hz), 3.90
(3H, s), 4.23 (2H, t, J = 6.1 Hz), 4.57 (2H, s), 6.80 (1H, s), 7.35 (5H, m, Hz), 7.75
(1H, s).

Fourth step
Whenn=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) 8: 1.51 (9H, s), 3.89 (3H, s), 4.03-4.05 (2H, m), 4.28-4.31 (2H, m),
6.77 (1H, s), 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, J = 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 ml),
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, s), 8.91 (3H, s), 4.39 (4H, s), 6.17 (1H, s).

When n is 2, the compound was similarly synthesized.
IH-NMR (CDCls) 8: 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 (10ml) and MeOH (10 ml), a
4 mol/L lithium hydroxide aqueous solution (1.9 ml) was added, and the mixture
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Compound

was stirred at room temperature for 4.5 hours. To the reaction solution was
added a 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) 8: 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
(2H, t, J = 6.1 Hz), 6.82 (1H, s).

[0130]

Reference Example 13

Synthesis of intermediate compound (101)
[Chemical formula 39]

EtOOC .~y First step EtOQC | X Second step EtOOC | EN
L ) S O

~

N

® ®
COOEt T COOEt T COOH
o)
(96) o (9D 8 (98)
\ o NC cl
X
Third step Etoocﬁc' Fourth step HZNJ\(\IC' Fifth step U
—_— I U N~ >COOH
N~ >COOH SN CooH
(99) (100) (101)
[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 to 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),
1.33-1.31 (6.0H, m). '

Second step v

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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No. Structure MsS [M1l] LC/ MS retention tine
(measurenment condition) or NVR (solvent, shift val ue:
ascending order) 50 N?,,,.,,,...., _IN1IH N le
S..,NH2" Il N 382 1.22 (Method B) 51 7- 0 N N 4101
by fil&ratiodidnllwadheiB&ith water to afford the compound (98) (9.8 g).
1H-NMR (DMSO-de) 8: 9.00-8.97 (1.0H, m), 8.41-8.39 (1.0H, m), 8.28-8.26 (1.0H, m),
4.40 (2.0H, q, J = 6.91 Hz), 1.36 (3.0H, t, J = 6.95 Hz).

[0132]
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 (81 ml) was added under
ice-cooling. 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).
IH-NMR (DMSO-ds) 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% aqueous 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).
IH-NMR (DMSO-de) 5: 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), oxalyl 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). '
1H-NMR (DMSO0-de) 6: 9.03-9.00 (1.0H, m), 8.75-8.72 (1.0H, m).

[0133]

Reference Example 14

Synthesis of intermediate compound (105)
[Chemical formula 40]
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1.25 (Method B) 52 CINITHNC Ole S.,.,NH2 | | N 425
1.35 (Method B) 53 NN S, ,NH2 11 N 372 1.37 (Method

B) 54 HO SHN 2 NNIT 1IN .-- 411
~ +
MeO First step O Na
cN MeO l
OMe . CN
OMe-
(102) (103)

Second step Third step  nc
NC | SN W\AN
N/)\Me N/)\COOH
(104) ~ (105)
[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 ml), 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).

IH-NMR (CDCls) §: 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-20SS column chromatography, and the solvent was evaporated under
reduced pressure. The residue was washed with acetone to afford the compound
(105) (491 mg).
IH-NMR (DMSO-de) 5: 9.44(2H, s).

[0135]

Reference Example 15

Synthesis of intermediate compound (107)
[Chemical formula 41]
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412 1.19 (Method B) 55 HO NSNH2 -.. IN ...--N1. 440
1.24 (Method B) [0161] [Table 9] Conpound No
Structure M5 [M+1l] LC/ M5 retention time (nmeasuremnment
condition) or NWMR (solvent, shift value: ascending

order) 56 NH2 ClI,\ NS----- (/ \\ N-......
PN First step PN
| g
SN e COOH
F _ F
(108) (107)
[0136]
First step

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) &: 8.08 (1H, m), 8.60 (1H, m).

[0137]

Example 1

Synthesis of compound 2
[Chemical formula 42]

0 0 0
O,N o First step . O,N N/OMe Second step-  H,N \©)LN/C_)Me
[ ] [ ) - I
I\Ille Me
(1) (2) (3)
0] 0]
Third step F,C N _OMe  Fourth step FiC N
-7 | - g
. Me
(4) (5)
Fifth step FsC H Sixth step FaC H I
> hif - hid
O @) NCS
(6) (7)
NH'Bu : - NH,
Seventh step SE Eighth step s—(
- H N ! \N
FSCT]/N H,N
0
(8) (9)
Ninth step

Y

' NH,
_ON S—
o
N
o
) .

106



Cl 004111 461 57 ¢ "NS-(NH2 \ % N --YLNA4111 c0 527

58 \H2 d.,,,.,. ..NS----e" 1\ N C011101 O OH 489
590 NSy NH ----- NI T HN '

[0138]

First step

The compound (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).
'TH-NMR (CDCls) 8: 3.41 (8H, s), 3.57 (3H, s), 7.62 (1H, t, J = 8.1 Hz), 8.05 (1H, dt,
J=8.1, 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 liquor wad concentrated under reduced
pressure to afford the residue (15.86 g) of the compound (3).
1H-NMR (CDCls) &: 3.33 (3H, s), 3.58 (3H, 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), 7.17 (1H, t, J =
7.8 Hz).

[0139]
Third step

The compound (3) (15.81 g) was dissolved in dichloromethane (79 ml),
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).
'H-NMR (CDCls) 8: 3.37 (3H, s), 3.58 (8H, s), 7.42 (1H, t, J = 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 aqueous solution was added under ice-cooling, the mixture
was extracted with ethyl acetate, and the insolubles were removed by filtration.
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..,NCOliii 402 1.05 (Method A) 60 / r N SNH2
N--1(3" NI IN 1H NVR (DMSO-d6) d: 1.55 (3H, s),
3.73 (3H, s), 5.50 (2H, s), 6.15 (1H, dd, J = 9.6, 4.6
Hz), 6.29 (2H, s), 6.47 (1H, d, J 96Hz) 691(1H
The @rgahic FaerHZ/)is wadked 1x'vllthd‘?katér aﬁ& t%) :s0diréR chloride
aque&&é_l'sg}ﬂxf 1% jll_qggle hzzmg@d% sui‘fg@@l %&]he solvent
Tpapsed »—';rhe “(

was Oevaj)oratf I_qregiur%l ue . was purified by
chromatqgraphy tRI- grd_ th'emomwl a) @8BMmg), . /. ..

TH-NMR X€D Q)3 1.2001.96 1 HVR)( BMED3dR (141, i) 83563WH,s) J = 8.1 Hz),
7.76 BLI8Sd, ZH: 85)),,1. B H3B, 1.58,(180.ddk, I =9861J 127 51 mm 8. (f84(1H t,J=1.7

9.6 Hz), 7.29 (1H dd
Ha), gjdgs(l%%grsz . 7.92-7.96 (1H n)., 8.01 (1H dd J -

7.1, 2.5 Hz), 8.53 (1H, d, JZlOHZ) 891(1H d, J
Fifth-st¢pg Hz), 10.78 (1H, s). [0162] [Table 10]
Methyltrlphenylphosphonium iodide (5.73 g was suspended in

tetrahydrofuran (21 ml), and a 1.57 mol/L n-butyllithium-hexane solution (9.0 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. KEthyl 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
solvent was evaporated under reduced pressure. The residue was purified by
-chromatography to afford the compound (6) (1.47 g).

IH-NMR (CDCls) 8: 1.10-1.88 (10H, m), 2.34-2.43 (1H, m), 5.05 (1H, t, J = 1.2 Hz),
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 =17.8, 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) 6: 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 mD,
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 (0.378 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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Compound No. Structure M5 [ Mtl] LC/MS retention tine
(measurenment condition) or NMR (solvent, shift val ue:
ascending order) 62 HN SNH ---,-..-2 11 | NF

1H NWR (DVMBSO-d6) d: 1.53 (3H, s), 2.00- 2.06 (2H, ,

IH-NMIR.8BC1H & 00200 4108, edH1.47 (JH=s)-3133123. 635260 AE%IS =10.4

Hz), @ze ﬁgﬂzﬁlﬁg @}d47 4' 60 92012 x(n?Hl 5'3) 26 261(2H 8329 o)

=1
62764(1H n) 781(1H dad, J 7.4, 2.8 Hz),
Eightd #pP(1H, s). \N-N N |
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
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 (9) (280 mg).

TH-NMR (CDCls) 8: 0.94-1.95 (11H, m), 3.52, 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 aqueous 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 mg).
IH-NMR (CDCls) 8: 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]

Example 2
Synthesis of compound 56
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H 63 Nl r N-N 411 SN\H 11T F 1H NVR ( DVBO- d6)
d: 1.53 (3H, s), 3.88- 3.90 (2H, m), 4.16-4.19 (2H,
M, 5.71 (1H s), 5.91 (1H t, J =2.5 H7), 6.13 (1H
dd, J = 9.4, 4.3 Hz), 6.25 (2H, s), 6.45 (1H, d, J =
[Chelgm@lbfg,)muya @§] (1H, dd, J = 11.7, 9.1 Hz), 7.60-7.64
.84 OK dd, (o= 7.6, 2.5 Hz), 9.76 (1H s).
64r\N—NN/\1HN 01 ,.-. S 2,---- N2 11l >x\1

O
o) NF OMe _ CO,Me O CO,H
2 First step Second step Third step
0 TOH OH
(108) F O F
(109) (110)
NO, NO,
‘é Fourth step 02H Fifth step O . CH,OH Sixth step
NHCOCH,CI _
I NH, | NH,
(111) " "
(112) (113)
NO, NHFmoc ) NHFmoc
O CHOH  geventh step \N Elghth step
l NHCSNHFmoc O O
F | (115) | (116)
(114)
NHFmoc NH,
Cl N . S\\N( Cl N .y S\\g
Ninth step X l N F Tenthstep X LN F
— T U C ST C
mn
{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 aqueous 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).
'H-NMR (CDCls) &: 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, dq, J = 8.2, 1.0 Hz), 8.19 (1H, dgq, J = 8.2, 1.0 Hz),
8.35 (1H, t, J = 2.1 Hz).
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1H- NMR (DMBO-d6) d: 1.54 (3H, s), 2.77 (3H, s), 3.73
(2H, t, 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 = 9.1 Hz), 7.05 (1H,-dd, J = 11.7, 9.1
Hz), 7.62- 7.64 (1H, n), 7.82 (1H, dd, J = 7.4, 2.8

secon@{g 978 (1H, s). 65 N NO/ \ sNH2 NIl | \1 NNNF

ﬂsglr%glvs ern)ce'(*@%lslgg( %??JH' %SJ of thgs@(rgglo%riﬁ(lﬂ?) (3.24 g) in
methgnglg (32 2191)( was mylded. Gropwise a( 2Hmohj, sgdigsn (hydroggde pqueous
solution6(18,9 2013, kA ,th8. BBxtutkl, wals sfirred fdr B )mirfitbd- 8T62he reaction
solut16;1Hva§%dd8d %m()j/ﬂ hﬁiro&hﬁ)rle acidZio m%@e%@e(s]a'l'int@ﬂ acﬁﬁc Hand the

mlxt The orga y r W ried over
ﬁ_ ﬁl\?ﬁ ium sug%%)e 'SheOS NE?GN%&*Ze ippr%%e??ﬂxdeg )6ed|6;;: glpressure

and t egps(d]_urq wad, supjected tp si cg ged)co ng@ch,rog@tggmqphﬂ to afford the

comp&uﬁ)&(lﬂﬂ*@dﬁgﬂ =7.6, 2.5 Hz), 8.34 (1H, d, J =1.0

IH-NMR (CBCP 5 THd4-9,403(4H, ImP HB).(180+6P= (slithz%) 7.84%120 dq, J = 8.2,

1.1 HeLH 28X1H, dg, J = 8.2, 1.1 Hz), 8.43 (1H, t, J = 1.9 Hz).

[0143]
Third step

To a stirred under ice-cooling solution 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 added water, the
mixture was extrdcted with chloroform. The organic layer was dried over
anhydrous sodium sulfate, and the solvent was evaporated under reduced pressur'e
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 poui‘ed into methanol (20 mD),
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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671 SN. ,1 OON, S,,,".NH2 11 HN N. Ola 1H NWR

(DVBO-d6) d: 1.56 (3H, s). 3.36 (3H, s), 3.43 (3H, s),

6.15 (1H, dd. J = 9.6, 4.6 Hz), 6.29 (2H, s), 6.47

(1H d, J = 9.6 Hz), 7.13 (1H dd, J = 11.7, 8.6 Hz),
mixtureb@as stircbd (féhHl 5ﬁ1.ou¥s 93T(11Headdon~]so*fut1014 w@s 8viporated under

redud®@dd l(e%ls'hréj @he’5 glﬂlb QCteguEté) 51¥ic|5|z)gel column
Chm%%m&%ér%%}m% 1 @A% argaround B
[0145€]SS6|\L SR

Seventh step

The compound (114) (0.57 g) was dissolved in dichloromethane (31 ml), and
1-chloro-N,N-2-trimethyl-1-propenylamine (0.27 g) was added while stirring under
ice-cooling. After stirred at room temperature for 2 hours, water was added, the
mixture was extracted with dichloromethane. The organic layer was dried over
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) 8: 3.90 (1H, d, J = 11.9 Hz), 3.95 (1H, d, J = 11.9 Hz), 4.25 (1H, t,
J = 6.5 Hz), 4.52 (2H, d, J = 6.5 Hz), 6.96-6.99 (1H, m), 7.08-7.13 (2H, m), 7.29-7.34
(8H, 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), 812(1H d, J = 8.0 Hz), 8.29 (1H,
t, J = 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 m]) was added 10% palladium carbon powder (0.07 g), and the
mixture was stirred at room temperature for 7 hours. The insolubles 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) &: 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), 7.29-7.32 (4H, m), 7.40 (2H, t, J = 7.7 Hz), 7.62 (2H, d, J = 7.7 Hz), 7.76
(2H, d, d = 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),

2-(1H-7-azabenzotriazol-1-yl)-1,1,3,3-tetramethyluronium  hexafluorophosphate
(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 solvent was evaporated under
reduced pressure, and the residue was subjected to silica gel column
chromatography to afford the compound (117) (0.05 g).

'H-NMR (CDCls) &: 3.89 (1H, d, J = 11.7 Hz), 3.99 (1H, d, J = 11.7 Hz), 4.26 (1H, t,
J = 6.8 Hz), 4.47 (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 =

112



i1 o-,,,,:,<..NF . 1H NWR (DVBO d6) d:

1. 37 (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),

1

2.0 H) 68146 1, 9) J B2 HzIH.79)(1HLB)66 (1H, s), 11,14 (1H,
s). 69 0 >=0 ...S.,NH2 ,.ill IONNF 1H NWR
T t}é O-d6) d: 1.40 (9H. s), 1.55 (3H, s), 3.68 (3H, s),
enESYR (1H, dd, J = 9.6, 4.1 Hz). 6.27 (2H. s), 6,46 o
- Tarp siirred unde jgeycoofing) spinfiony@f the-cqmpaung G1fy)0.05 g) in
dichlgrgdethang (01Hmb)way.BBledlpipediling (0.03 4ng)2 addHle mixture was
stirrél 7@r( 1Hhor. 8VBOerlbrass)addddl, 3€hé 1 bhixsure Was letrabled with
HINR W R T RN G N
(SE en )waé. ga](ql_rﬁe ’ua er 9reélu|g‘«2= ’pr%s_silge 1 ’d CFél}e j‘es_ldue was
subjefg_e_d7,to 8ilg:a|_g§1, cojumn ghrgmatqgraghy tp @@ox(d_l_}.]ge gempguad (56) (0.02
g. 7.4, 2.8 Hz), 8.49 (1H, s), 9.22 (2H dd, J = 10.9,
TH-NMB (ED)Cl3)%$: 3897 (HI, &) J =101.2HHIH,.06J1H7d, J = 11.2 Hz), 4.78 (2H, br
s), 6.88-6.94 (1H, m), 7.17-7.21 (4H, m), 7.33 (1H, 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]

OH
r P OH

Br ' 8
Br First step j@\ Second step Third step Br <A

NS i F F
sy 5
(118) By (21}

(119)

(120)
NH, S._NHBoc

HCl i . .
I
S” NHz gy T 7 Sixthst
Fourth stepBrj@\/E\ 2 Fifth step BrI:%dq it Brji:%g”
FNZF F F F F

(122) (123) (124)

~

NH ~

NH
Seventh step o _N S g NHBoc Eighth step 0 _N S b NH;
I N | N
[ N
: F F F F
203

(125)

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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[----\ HNNPN\ o NH2 111 -,,,,,<4\1 11101 F 1H NWVR
(DMSO-d6) d: 1.54 (3H, s). 1.99 (1H, s), 3.15 (2H, t,
J =5.6 Hz), 3.92 (2H, s), 4.08 (2H, t, J = 5.3 Hz),
6.13 (1H, dd, J = 9.6, 4.1 Hz), 6.26 (2H, s), 6.45
amm{didm dhlotide Qqfiedlrs s0lGtid8 Wwhkladded. 7 Afer(ddtradldd Witk ether, the
orgar&g'lZyerqwgts WZshed wWith & @cﬁii(ﬂxﬁck]mridga e&‘ﬂ\;l ollgﬁon,‘]aﬁd dried over
. (.4, 8 I—,F 9%’{, (ng, (ﬁ} [ . %
sodlugii teX. e r?._su ing residue was subjected to ¢
the crude product (119) (932 mg).

rgmagog’r'a'phy to afford

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 mL) was added dropwise, and the mixture
was stirred for about 3 hours. The mixture was warmed to 0°C, a saturated
ammonium chloride 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 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 aqueous solution, the
organic layer was dried over sodium sulfate, and the resulting residue was
subjected to chromatography to afford the crude product (121) (200 mg).

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 trifluoroacetic 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 aqueous 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).
I'H-NMR (CDCls) &: 7.62 (1.0H, t, J = 8.24 Hz), 6.86 (1.0H, dd, J = 11.44, 8.08 Hz),
4.40 (2.0H, br s), 3.00 (1.0H, ddd, J = 12.35, 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), 1.95 (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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1H NMR (DMBO-d6) d: 1.57 (3H, s), 6.16 (1H dd, J =
9.6, 4.1 Hz), 6.29 (2H, s). 6.48 (1H d. J = 9.6 Hz),
7.15 (1H dd, J = 11.4, 8.9 Hz), 7.72-7.79 (1H ).
7-.97 (1H dd. J = 7.4, 2.8 Hz), 8.13 (1H. s), 9.04

’f‘ﬂé" co%) OLﬁle-(lﬁ‘(SDHléﬁi) mg). #As(didsolsrd H0t&3ahtdikofsran 13.5 mL),

Bomd d d 'tﬁe stir e]i'iitNM% temperature for
about Lg 2 g;i wg ﬂgl iﬁu)éugéﬁjtasgg%tr%Sed v;'%%glt}f acetate,
the orcgjamj: layeriwas wa eﬂ|z 1th7a pgdlpn;g:héq_qqle m;uequag@o](uﬂqn and dried
over sifiuin sulfade. 2TBe I-ﬂz‘}ult&lﬁae@ﬁlﬂ,e whs furzfed st clitordatography to
affordl tie EBx};EoﬁnS%M)"UM mg)= 1.5 Hz). 10.78 (1H s).

1H- N% %bb%olgﬂ HCOPMPouNgs Mey), 9§té§ 361y rdt MR [3468 % 85 (1.0H,
m), 2

Ve )8
Seventh step :

To the " compound (124) (47 mg),
N-methyl-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)picolinamide (38 mg) and
PdCl: (dppf) (9.11 mg) was added DME (1 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).

4 05 (108 m). 168 (3.0H, s). 1.52 (9.0H, s).

Eighth step

The crude product (125) (24 mg) was dissolved in chloroform (0.5 mL),
trifluoroacetic acid (0.5 mlL) 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: 8.85 (1.0H, s), 8.71 (1.0H, s), 8.15-8.08 (2.0H, m), 7.64 (1.0H,
t, J = 9.09 Hz), 7.45-7.39 (1.0H, m), 6.00 (2.0H, br s), 3.09-2.99 (1.0H, m), 2.85
(3.0H, d, J = 3.54 Hz), 2.71-2.59 (1.0H, m), 2.15-2.02 (1.0H, m), 1.96-1.85 (1.0H, m),
1.49 (3.0H, s).

[0148]

Reference Example 17
Synthesis of compound 205
[Chemical formula 45]

S.._NHBoc

S._ NHBoc . S _NH
\Ir\g First step e Second step zN~-F s
HoN EE— . N — | N
F = F
~ (126) 127) 205
First step

The compound (126) (200 mg) was dissolved in acetonitrile (4 mL), and a
tetrafluoroboric acid aqueous 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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i HN-1,"..S",,..NH2 \i F 1H NMWR (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, J = 9.6 Hz), 7.14 (1H, dd,
= 11. 4, 89Hz) 7.71- 7.77 (1H, n), 7.96 (1H, dd, J

mixt fl_fvé% s&;@ﬁ u{l‘; gé_j_fqr:]?\})o& 45 bodguﬂzhydrogen
carbo FIIQN hel rfﬂ_lwag) ex a%@d( gu 5e)tilyl(sa(j_e(»)tate The
organ(lqmayqzd wayp waghq vglt wmMaper @ndoa (s2)|41u1§) ch]@ru@ RAPEOYUS solution,
dried bver 8oéiuddz )sulﬁtd,éhr(cﬂ_bprnfledeFclgrcﬁna—wgraﬁhﬁﬂe Zfféed (lddHcompound
(127)@7ﬂg)96 (1H, d, J = 5.6 Hz), 8.25 (1H, s), 9.21 (2H,
'H-N#IR 4D Béﬂ?ldljbi'%) 9.38- (1B, F)76-7%1 (2.0, - m), 7.07-8 (1.0H, m),
3.03-2/93 (1 \2163254(101{ 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),
Pd(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) 3: 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), 266257(20H m), 208198(10H m),
1.65 (3.0H, s).

[0149]

Reference Example 18

Synthesis of intermediate compound (135)
[Chemical formula 46]

cl F Cl F
S First step T\/E Second step Cl B F' Third step C'~Ne X F

A= NOH T~ — |

N°F “Br N”~cooLi
(128) (129) (130) (131)
0
Fourth steglmF Fifth step NCM\/\IF Sixth step HZN)K(\IF
—= "N "CcoOoMe N COOMe — N”>COOH

(132) (133) (134)

NC F
Seventh step m
—_—— <

N” "COOH
(135)

First step
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11111><" F 1H NVR (DMBO-d6) d: 1.56 (3H, s), 6.16
(1H, dd, J = 9.6, 4.2 Hz), 6.30 (2H, 5), 6.47 (1H, d,
J =0, 6 Hz) 1, 7.13 (1H, dd, J = 11.2, 9.2 Hz), 7.74
(1H, m), 7.90 (1H, n), 7.98 (1H, n), 8.22 (1H m,

&s ¢4 a%érlall gr'é) a'?l)d Joﬁlﬁhl hydrox1d dssolved
in waacar ( ‘I’lg:;l'n 6Lﬁ_‘{‘gflx fvzaszﬁeag d (ag ff f_Cfr gg outs After
cooledytgg OHF) coylcggtr i érocjl orifle @fc1 7H§) L) vya@g flil’ water (120
mL) wys, add et a(njdl—l;hqmyecgplxste(dlwhd wak c:ol@cﬁ:d—by filgra@on( firafford the

crudeSprodifetS5ST1 A9 H259 B NIb fhe INkPatdS! whs A#HMVR 4 mol/L sodium
hydro&g\@g)%g@au@sol]utﬁﬁl Qg?"llnaﬁé 'th@ étﬁugl%ﬁ ngﬁjtral:| an@ tfe )&ure was

extra h Sr atefaké. iy n erwa l_g Ig'hlfate to
affordgtkgezcrclzllqe};ré)’iuc?éé (gzi‘gl 7. 6% ’(Cdlﬂy ﬁ') 57(?%% ?ff

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 aqueous solution,
and dried over sodium sulfate to afford the crude product (132) (243.6 mg).

Fifth step

The crude product (132) (100 mg), Pd (OCOCF3)2 (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 (3 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).
IH-NMR (DMSO-ds) 6: 8.97 (1.0 H, S), 8.62 (1.0H, d, J = 9.35 Hz), 3.93 (3.0 H,s).
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79 BrN I NI(N S, NH2 Il >sN

Sl F 1H MR(M%OdQ d:
1,56 (3H. s), 6.16 (1H, dd, J = 9.6, 3.6 Hz), 6.32

(2Hs)647(1Hd.J:96Hz)71(1Hdd J =
11.4, 8.8 Hz), 7.75 (1H m), 7.84 ( 19.21 (2H

Slxthss)te 74 (1H, s) 80 CIN1 NHNI NH2 Ill 011, - >SN

d@és a&';g digth %ci ?&%7}1&?}1(5%11'0&53 (P mL), a 1
mol/LHggdm-yn ¥ (qﬂdedadquej)u 1u1410n8 083942)“1 was a(dﬂqd 7y 0°C, and the
mixturegivgs] stirpgd g, Iqo@zppmg)erame%ﬁm(ﬂ—ﬁ kgurs. The solution was
concentrated, 2 mol/L hydrochloric acid (0.195 mL) was added at 0°C, and the

resulting solid was collected by filtration to afford the crude product (134) (47 mg).

Seventh step _

The crude product (134) (47 mg) was dissolved 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 aqueous 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 Example 19
Synthesis of intermediate compound 145

118



[0165] [Table 13] Conpound No. Structure M5 EM1-11
LC M5 retention tine (nmeasurenent condition) or NWR
(solvent, shift value: ascending order) 81 ,7,,. NH2 N
4 ONH. O  1HNWR (CDCI3) d: 1.72 (3H, s), 2.51 (3H,

[CherBical 4oridula2ly] brs), 6 28 (2H m, 6.98 (1H, m, 7.25
(1H m, 7.49 (1H, 1H m) 773(2H Mo 0

(
.28 (1HD brs) 82 NH2 9
ySol
|
TFAHN\d\ First step_TFAHN NHSOt-BU Second Second stepTEAHN H>
F

(136) (137) (138)
Et0O_O EtO._O
0] x-S._NHBz
Third step H NHBz. M \[T\]l/ Fifth step
— TFAHN hig TFAHN -
S
F F
(139) (140)
HO : .
S _NHB HO
z
R .S NH2 X STNHBOC
N N Sixth step Seventh step N
™ H,N T~ BocHN
2
" F
(141)
(142) (143)
N S NHBoc
Elghth step BocHN Ninth step N S NHBoc
BocHN
(144) 145)
145
First step

To a solution of diisopropylamine (13.1 g) diluted with tetrahydrofuran (75
ml) was added dropwise a 2.67 mol/L n-butyllithium/hexane solution (48.6 ml) at
-25 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 (136) (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 aqueous 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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HN2 NCONH. O 84 NS" , . " NH2

L INII IN OIl. 386 1.04 (Method B)

85 HON. ..S,.NH2 -,.. i N--- 11111) CIH 426 1.21

(Met hod B) 86
and the residue was subjected to column chromatography to afford the compound
(137) (6.57 g).
IH-NMR (d6-DNSO) &: 1.03-1.21 (15H, m), 1.69-1.77 (3H, m), 3.41-3.70 (3H, m),
4.01-4.12 (2H, m), 5.23-5.33 (1H, m), 7.11-7.23 (1H, m), 7.62-7.69 (1H, m),
7.87-7.96 (1H, m), 11.28-11.37 (1H, m).

Second step \

The compound (137) (7.57 g) was dissolved in 22 ml of ethanol, a 2 mol/L
- hydrochloric acid/ethanol solution (22 ml) was added, and the mixture was stirred
at room temperature for 30 minutes. The mixture was diluted with water,
washed with hexane-diethyl ether (1:1), the aqueous layer was made basic with
potassium carbonate, and extracted with chloroform. The organic layer was dried
over anhydrous sodium sulfate. After filtration, the filtrate was evaporated
under reduced pressure to afford the compound (138). A total amount was used in
the next reaction without a purification.

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
at the same temperature for 30 minutes. The solvent was evaporated under
reduced pressure to afford the compound (139). A total amount was used in the
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 (CDCls) 8: 1.25 (3H, t, J = 7.0 Hz), 1.74 (3H, 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 H2),
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
-78°C over 5 minutes. The mixture was stirred at the same temperature for
additional 1 hour, and stirred for 1 hour under ice-cooling. 10 ml of a 20 w/w%
potassium sodium tartarate aqueous 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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N: ,S NH2 ' - NI IHN [0166] [Table 14] Conpound
No. Structure Ms [Mt11l LC/MS retention tine

(measurenment condition) or NVMR (solvent, shift val ue:
ascending order) 87 N' HOS ,cr., NH2 1" NIN...--

Afterlﬂl@rft@én,lb&(iﬁftygﬁ@%s@vaporated under reduced pressure to afford the
compound (141). A total amount was used in the next reaction without a
purification.

Sixth step

The compound (141) was dissolved in ethanol (3.0 ml), hydrazine
monohydrate (0.268 ml) was added, and the mixture was .stirred at room
temperature overnight. After diluted with a saturated sodium chloride aqueous
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).
'H-NMR (CDCls) 8: 1.60 (3H, s), 1.77 (3H, 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 H2),
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 (143) (111 mg).
IH-NMR (CDCls) 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), 8.51 (1H, d, J = 14.2 H2), 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 ml),
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, s), 1.52 (3H, s), 1.53 (9H, s), 1.74 (3H, ), 2.73 (1H, 4,
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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88 ol | HO sy NH2 HN 410CI H 460 1.38 (Method B)
89 O HO i NSNH2 1HN N410CI0 469 1.3 (Method B) a Sy
NH N HN OIfli  1.14 (Method A) 91

[0151]
Reference Example 20

Synthesis of intermediate compound (147)
[Chemical formula 48]

Ho G

>-S.._NHBoc - S.._NHBoc
N DI
N — N
BocHN BocHN
F F

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 chloride-acetic acid (9:1) (1.8 ml), 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).
'H-NMR (CDCls) 8:'1.51 (9H, s), 1.52 (1H, s), 1.53 (9H, s), 1.67-1.73 (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, 4, J =
13.1 Hz), 3.00 (1H, d, J = 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 (8H, m), 7.57-7.68 (1H, m).

[0152]

Reference Example 21
Synthesis of compound 200
[Chemical formula 49]

NHBz
Tr ; SY NHBz Y NH,
HzN First step Q\f N N Second step Qf
AP
NN F
(148) : (149) 200

First step

The compound (148) (100 mg) was dissolved in 2-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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sr NH2 N (1101 330 . 0.8 (Method A) 92 0 S....fr, NH2
HN 011 357 0.92 (Method A) 93 S, NH2 If N O 318 0.99
(Method A) [0167] [Table 15] Compound No.

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 (149) (126 mg).

IH-NMR (CDCls) 5: 1.83 (3H, s), 2.11-2.18 (1H, m), 2.75-2.82 (1H, m), 2.90-2.92 (1H,
m), 2.98-3.02 (1H, m), 7.19 (1H, dd, J = 11.4, 8.9 Hz), 7.40-7.51 (6H, m), 7.60 (1H,
), 7.77 (1H, t, J = 7.9 Hz), 7.88-7.90 (2H, m), 8.11-8.14 (1H, m), 8.24 (2H, d, J = 8.1
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).
IH-NMR (DMSO-de) 8: 1.50 (8H, 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, t,
J =7.6 Hz), 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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Structure _ M5 [M+l] LC/MS retention tinme (neasurenent
condition) or NMR (solvent, shift val ue: ascending

order) 94 N., ,..._7? 'F 101 SH N2 Il N 446 1.38
(Met hod B) 95
[Table 1]
Comb?(:).und Structure ['r:] NMR (solvent, §) uv
NH,
\O/\/O\E’N l 9y S—\i‘
1 : \Nj\,(N 456
O
NH, ‘
O N S H-NMR(CDCl,) d: 0.80-2.10 (11H, m), 3.59,
<IN H \N 3.79 (2H, ABq, J = 11.1 Hz), 4.07 (3H, s), 4.67
) - l N 412 |(1H. brs), 7.15 (1H. dt. J = 8.1, 1.2 Hz), 7.33
N (1H. 1. J = 8.1 Hz), 7.68 (1H, 1, J = 1.8 Hz), 7.74
o) (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).
~ NH,
HO__~\ s—(
s [ H N
x N 397
0]
NH, CiH
“ 7Ny ’S_\<N
4 X N 473
a0 0
i
CIH
S_{NHZ
HO
5 \/\,N H N 422
NQ/‘\(N N
SOReH
—<NH2
O S
- %\lN H \N
6 NWN O O
0 (o}
|
—<NH2 ,
~0 S
F YN 4 N
NQ/Ler
7 AP
7 :

[0154]
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N---. " 0Kkil I

, NH, N C 399 1.08 (Method B) 96

N,.. .. N -"---*-- N H 1101 SirNH, N 495 0. 89
(Method B) 97 CH CIH N ?
[Table 2]
Compound MS -
Yo, Structure (Me1] NMR (solvent, §) uv
NH
Xx_o0 s
\/ W/\lN H \N
8 NWN
0 _ O o
|
’<NH2
Cl S
@NKNH‘X‘\N
9 x> N O O 461
Cl O E
’<NH2
Ci S
a |N H N
10 X N O 473
T U
NH,
11 . | N 473
Cl O O
S _NH
Y\N I jl/ 2
| H N
12 NVS(N\@: 358
© F
S.__NH
/O\'/\N | \l( ? 1H-NMR (CDCI3) d: 1.71 (3H, s), 4.06 (3H, s},
i H N 6.28 (2H. d, J = 2.1 Hz), 7.04 (1H, dd. J = 11.2,
13 NV\“/N 8.8 Hz), 7.60 (2H. dd. J = 6.8. 2.8 Hz), 7.83
\@ (1H. ddd, J = 8.8, 4.1, 2.8 Hz), 8.14 (iH. d, J =
o) = 1.2 Hz), 9.00 {1H. d, J = 1.2 Hz). 9.45 (1H, 5).
S.__NH
\\\/O \|[/ 2
YN i N
14 NVKW N\©\ 398 231, 259
[0155]




FF-CIN n11 SYNH2 N 512

1.43 (Method B) 98

Sy NH2 N 479 0.81 (Method B) 99

[Table 3]

N O
, 0./

Compoundl

No. Structure

MS
[M+1]

NMR (solvent, §)

uv

15

1H-NMR (CDCI3) d : 1.70 (3H, 5), 2.52 (3H, 3),
6.27 (2H, d, J = 2.0 Hz), 7.02 (1H, dd, J = 11.3,
8.8 Hz), 7.56 (2H, dd, J = 6.9, 2.8 Hz), 7.74
(1H. ddd, J = 8.8, 4.0, 2.8 Hz), 8.15 (1H, s),
8.61 (1H, 5).

Y
O N

377

17 A

1H-NMR (CDCI3) d : 1.71 (3H, s), 4.06 (3H, s),
6.29 (2H, d, J = 2.4 Hz), 7.07 (1H, dd, J = 11.3,
8.8 Hz), 7.65 (2H, dd, J = 6.8, 2.8 Hz), 7.86
(1H, ddd, J = 8.8, 4.1, 2.8 Hz), 8.19 (1H, dd, J =
8.1, 2.0 Hz), 8.43 (1H, d, J = 8.1 Hz), .83 (1H,
d.J = 2.0 Hz), 9.81 (1H, s).

18

1H-NMR (CDCI3) d : 1.81 (3H, s), 4.06 (3H, s),
6.52 (1H,d, J =5.5Hz), 7.06 (1H, dd, J = 11.2,
8.8 Hz), 7.30-7.39 (3H, m), 7.48 (2H, dd, J =
6.9, 2.8 Hz), 7.62 (2H, dd, J = 6.8, 2.8 Hz), 7.83
(1H, ddd, J = 8.8, 4.2, 2.8 Hz}, 8.14 (1H, d. J =
1.4 Hz), 9.01 (1H, d, J = 1.4 Hz), 9.45 (1H, s}.

19

201, 213

20

1H-NMR (CDCI3) d : 1.56 {3H. s). 1.67 (3H, s),
1.76 (3H, ). 2.65 (1H, d. J = 14.2 Hz), 2.69 (3H,
s). 2.86 (1H, d. J = 14.2 Hz), 7.04 (1H, dd. J =
11.8, 8.8 Hz), 7.45 (1H, dd. J = 7.0, 2.9 Hz),
7.98 (1H, ddd, J = 8.8. 3.9. 2.9 Hz), 8.43 (1H, d,
J=1.2Hz),9.35(1H. d, J = 1.2 Hz), 9.59 {1H.
s).

21

1H-NMR (CDCI3) d : 1.58 (3H, s). 1.68 (3H. s).
1.76 {3H. 5). 2.65 (1H. d. J = 14.2 Hz), 2.99 (1H.
d. J=14.2Hz). 4.07 (3H.5). 7.04 {1H, dd, J =
11.8, 8.6 Hz), 7.42 (1H. dd, J = 6.9, 2.8 Hz),
7.98 (1H, ddd, J = 8.6, 3.9, 2.8 Hz). 8.15 (1H. d.
J=1.2Hz), 9.01 (1H. d. J = 1.2 Hz), 9.47 (1H.

s).

[0156]
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i—| N Sr

a .,

NH, 11 N 405 1.18 (Method B) 100 cee e

NH N 453 0.88 (Method B) 101 .. bH
[Table 4]
Compound Structure MS
No. (M+1) NMR (solvent, §) uv
S.__NH
0 e
- .z [
WA[N H | N |
22 Nx N\©\\ 193
0]
F
SW/NH2
g @
| H N
23 N N 201, 212
O
F
N S NH
AN 2
\/O%\N H | \”/ 1H-NMR (CDCI3) d : 1.74 {3H, s), 1.80 (3H, s),
N ' N N 2.56 (1H,1, J = 2.4 Hz), 5.09 (2H, d. J = 2.4 Hz).
24 X 6.01 (1H, 5), 7.04 (1H, dd, J = 11.2, 8.8 Hz),
0 7.65-7.74 (2H, m), 8.23 (1H, d. J = 1.3 Hz), 9.04
F (1H. d, J = 1.3 Hz). 9.46 (1H, s}.
25 222
26 196, 207
1H-NMR (CDCI3) d : 1.69 (3H. s), 1.98 (3H, d. J
= 1.5Hz), 5.98 (2H, dd, J = 4.6, 1.5 Hz), 7.06
(1H, dd, J = 11.2. 8.8 Hz), 7.58 (1H, dd, J = 7.0,
27 2.8 Hz), 7.86 (1H, ddd, J = 8.8. 4.1, 2.8 Hz),
8.19 (1H, dd, J = 8.1, 2.0 Hz). 8.42 (1H. d. J =
8.1. 0.9 Hz), 8.88 (1H, dd, J = 2.0, 0.9 Hz), 9.80
{1H, s).
S NH
O, | ?: 2
|I
28 Na N o 201, 211
O
[0157]
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NNS,

time (neasurenent condition) or

val

NH2 il N C 417 1.02 (Method B) [0168] [Table
16] Conpound -No. Structure M5 [M+l] LC/ MS retention

NMR (sol vent, shift

ue: ascending order) 102 / S,NH2 1.---" NH N INN
[TablOBNL 385 0.88 (Method B) 103 SNH2

Compound
No.

Structure

MS
[M+1]

NMR (solvent, &)

uv

29

NH

193

30

199

31

1H-NMR (DMSO-d6) d: 1.55 (3H. s). 4.63 (1H,
t,J = 3.8 Hz), 4.71 (1H, 1, J = 3.8 Hz), 4.76 (1H,
t.J = 3.8 Hz), 4.88 (1H, t, J = 3.8 Hz), 6.15 (1H.
dd, J = 9.4, 4.3 Hz), 6.29 (2H. s), 6.47 (1H, d. J
=9.6 Hz), 7.12 (1H, dd, J = 11.7, 9.1 H2), 7.72
(1H, dt, J = 8.3, 3.6 Hz), 7.91 (1H, dd, J = 7.1,
2.5 Hz), 8.47 (1H, d, J = 1.5 Hz), 8.87 (1H, d. J
= 1.0 Hz), 10.45 {1H. 5).

32

1H-NMR (DMSO-dé6) d: 1.55 (3H, s), 4.41 (1H,
t,J =3.8 Hz), 4.49 (1H, t, J = 3.8 Hz). 4.75 (1H.
t,J = 3.8 Hz). 4.87 (1H,t, J = 3.8 H2). 6.15 (1H,
dd, J = 9.6, 4.6 Hz), 6.30 (2H, s), 6.47 (1H, d, J
=9.6 Hz), 7.11 (1H, dd, J = 11.4, 8.9 Hz), 7.65
(1H,dd, J = 8.6, 2.5 Hz), 7.75 (1H, dt, J = 8.3,

d,J = 8.6 Hz), 843 (1H. d, J = 2.5 Hz), 10.39
(1H, s).

3.6 Hz), 7.88 (1H, dd, J = 7.6, 2.5 Hz), 8.12 (1H,

33

1H-NMR (DMSO-d6) d: 1.55 (3H. s), 3.71 (2H.
t.J = 4.3 Hz), 429 (2H, dd, J = 5.3, 3.3 Hz).
6.15 (1H, dd. J = 9.6, 4.6 Hz), 6.30 (2H, s). 6.46
(1H.d,J =9.6 Hz), 7.11 (1H. dd. J = 11.7, 9.1
Hz), 7.62 (1H, dd, J = 8.6, 3.0 Hz}, 7.75 (1H, dt.
J=83,3.6Hz),6 7.88(1H, dd. J =7.4,2.8 Hz),
8.10(1H. d, J=86Hz),840(1H,d, J=3.0
Hz), 10.37 (1H. s). ’

34

1H-NMR (DMSO-d6) d: 1.55 (3H, s). 3.72 (2H,
t,J =46 Hz), 453 (2H. 1, J = 4.6 Hz), 6.15 (tH.
dd, J = 9.6, 4.1 Hz), 6.29 (2H. 5), 6.46 (1H. d. J
=9.1 Hz), 7.12 (1H, dd. J = 11.4. 8.9 Hz), 7.72

(1H, 1,0 =3.8 Hz), 7.9 (1H. dd, J = 7.4, 2.8 Hz),

s}.

8.43 (1H, d, J = 1.0 Hz). 8.86 (1H. s}, 10.43 (1H,

35

1H-NMR {DMSO-d6) d: 1.54 (3H. s). 2.19 (3H.
s), 3.99 (3H. s), 6.15 (1H. dd, J = 9.6. 4.6 Hz). -
6.29 (2H, s). 6.47 (1H. d. J = 9.6 Hz), 6.80 {1H.
s), 7.11 {(1H,dc. J = 11.7, 9.1 Hz), 7.57-7.61
(1H. m),7.71 (1H. dd. J = 7.4, 2.8 Hz). 10.16
(1H, s).
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N O NL 379 0.85 (Method B) 104 / OSH N2 NI .NN | 371

0.98 (Method B) 105 HN 2 il N --.N ol 365 0.92 (Method
B) 106 F FSHLN 2 il F-)Cl--, 1 NHN
[0158]
[Table 6]
Comﬁgund Structure [':LS“ NMR (solvent, §) uv
H
/N s. N 1H-NMR (DMSO-d6) d: 1.56 (3H, s), 6.16 (1H,
AN~ bk dd. J = 9.6, 4.6 Hz). 6.30 (3H, s), 6.47 (1H, d. J
% N H | N =9.1 Hz), 7.10-7.17 (3H, m), 7.74 (1H, dt, J =
NWN o> 8.8, 3.6 Hz), 7.93 (1H, dd, J = 7.1, 2.5 Hz). 8.08
\©\ (2H, d, J = 13.2 Hz), 10.50 (1H, s). 11.97 (1H,
o) - . |
S NH
/O\'/AN | \|( 2 1H-NMR (DMSO-d6) d: 1.54 (3H. s), 3.90 (3H,
| H N s), 6.15 (1H, dd, J = 9.4, 4.3 Hz), 6.31 (2H, s).
37 NWN “ 6.46 (1H,d. J = 9.6 Hz), 7.09 (1H, dd. J = 11.7,
9.1 Hz), 7.52 (1H, s), 7.63-7.67 (1H. m), 7.80
NH, O E (1H, dd. J = 7.6, 2.5 Hz), 10.08 (1H, s).
/N .
7y SYNHZ 1H-NMR (DMSO-d6) d: 1.57 (3H. s), 6.16 (1H,
O N H | dd, J = 9.6, 4.6 Hz), 6.31 (2H, 5), 6.48 (1H, d, J
28 Ne | N N = 9.6 Hz), 7.15 (1H, dd. J = 11.4, 8.9 Hz), 7.64
X (1H, s), 7.74-7.76 (1H, m). 7.97 (1H. dd, J = 7.6,
o | P 2.5 Hz), 8.49 (1H, s). 9.37 (2H, dd, J = 3.5, 1.5
F Hz), 10.84 (1H, s).
H .
7N 1H-NMR (DMSO-d6) d: 1.56 (3H, s). 6.16 (1H,
_ S\[/ NH, dd, J = 9.6, 4.6 Hz), 6.23 (1H, dd, J = 5.6, 2.5
7N H e Hz), 6.32 (2H, 5), 6.47 (1H, d, J = 9.6 Hz), 6.85
39 ~ J_ N <N (1H, s), 7.05 (1H, dd, J = 4.1, 2.5 Hz), 7.13 (1H,
v dd. J = 11.4, 8.9 Hz), 7.76-7.79 (1H, m), 7.0
0 (1H, dd, J = 7.4, 2.8 Hz), 8.09 (1H. d, J = 8.1
F Hz). 8.21 (1H. dd, J = 8.4, 2.3 Hz), 8.99 (1H, d.
J = 2.0 Hz), 10.45 (1H, 5), 11.70 (1H, ).
S NH
ZN| | \Il/
| N
a0 SN N R
F O
F
S.__NH
=~ N | T
I N
a1 N N R
@]
F
P S._NH
o he
F = [\
\[/\IN H LN
- Na
© F
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-..N 1l Cl0 442 1.26 (Method B) 107 FF , NH2 FHN N |

408 1.23 (Method B) 108 N',

- S,NH2 ----e-NI

"ili?2liN1 O 365 0.96 (I\/bthad B) 109 N,..S.." NH2 -..
)INN | F
[0159]
[Table 7]
.MS LC/MS retention time (measurement
Compound Structure _condition) or NMR (solvent, shift
* [M+1] value: ascending order)
HO X S._NH
/\/O%N ! \”/ 2
43 N VIHW/H N
§OL
S._NH
Ny \lNr 2
a4 NJ\WN 396 0.98 (Method A)
CF,
0
S NH
Cl A N y \||\Il/ 2
a5 X ' N 449 1.29 (Method A)
CF,
Ct O
S NH
F/\/Oj/\N \1( 2
46 NWH N 444 1.2 (Method A)
CF,
0]
S NH
NC_ -~ y o
a7 ™ l N N 406 1.17 (Method B)
: CF,
O .
S NH
/O%\N H TN( ?
a8 Ni)\ﬂ/N 412 1.12 (Method A)
CF,
0
N\ o | S._NH,
49 NV'KU/N N 436 1.32 (Method B)
CF,
0]
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0-, 433 1.34 (Method B) [0169] [Table 17] Conpound
No. Structure M5S [M+1l] LC MS retention tine
(measurenment condition) or NVMR (solvent, shift val ue:
ascending order) 200 S,NH2 larqglll N 10 1H NMR
[0160 DMSO- d6) d: 1.50 (3H, S), 1.81-1.87 (1H, IT),
[Tabl jL8-2. 20 (1H, m, 2.60-2.66 (1H m, 2.98-3.02 (1H,
a ‘h? 5.84 (2H, s), 7.16 (1H, dd, J = 11.9, 8.9 Hz),

T B2 (1IN T, J =7.6 FHz), 7.69]7mM&3| ( TR Mafreuiids 6 ea @O ment
Nl 2H, M), 7.85STUEETL J = 7.6 |ipa)yg | BCBACPZELN (olvqut shife value:
Z T FzZ), 9.89 (IH S). 20T SN ST [NFZ N --. TNSI
- s L |s), 1.79- 1.81 (1H, m,
.66 (1H, M, 2.96-3.00 (1H,
(1H| dd, |J= 12.2, 8.6 rg
T e e e b
27.81 (2H, M), 7.94 (1H d, J =
= 8.6|Hz), |9.19 (1H s).
S._ _NH
0] X 2
CIYSN \le
51 N\/‘\H/N 388 1.25 (Method B)
© F
G~y S\II/NH2
| H N
52 = N 425 1.35 (Method B)
cl O E
S NH
Y§N \n/ 2
| H N
53 N\)\H/N : 372 1.37 (Method B)
© F
HO
N S__NH
N SN X Nk
54 | = N N 412 1.19 (Method B)
o F
HO
N S.__NH
| SN Ak
| H N .
55 = N 440 1.24 (Method B)
o F
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202 N 1101. 350 0.91 (Method A) 203 "'..NH

SNH2 ONI'l IN el 377 0.97 (Method A) 204 S,NH2 a N
1101 332 0.82 (Method A) 205 ' sr NH2 N O 320 1.03
[016
t hod A)
[Table 9]
Compound Structure MBS | o o MR omvame ity e
No. [M+1] ascending order)
c s NH,
! ~ "N H \N
56 x> ! N F | a61
c O O O
NH,
S A N y S—\{l
57 ¢ o G O o 527
FTF
NH,
G S—(
| H N
x N
58 O O 489
Cl
o 0
OH !
N\\ _ SYNHZ
~ N H | IN
|
59 X N 402 |1.05 (Method A)
Cl -0
F
(/\N/ 1H-NMR (DMSO-d6) d: 1.55 (3H, s), 3.73
S. _NH (3H, s), 5.50 (2H, s), 6.15 (1H, dd, J = 9.6,
N’)\/O N | . 46 Hz), 6.29 (2H, s), 6.47 (1H, d, J =96
60 h}/ H N Hz), 6.91 (1H, d, J = 1.0 Hz), 7.12 (1H, dd, J
=11.4, 8.9 Hz), 7.23 (1H,d, J = 1.0 H2),
0 7.71-7.73 (1H, m), 7.91 (1H, dd, J = 7.4, 2.8
F Hz), 8.46 (1H, d, J = 1.0 Hz), 8.91 (1H, d, J =
1.0 Hz), 10.45 (1H, s).
/N S. NH 1H-NMR (DMSO-d8) d: 1.83 (3H, s), 5.68
(,;K/O SN [ (2H, s), 6.38 (1H, dd, J = 9.6, 2.5 Hz), 6.64
61 . NN Y N (1H, d, J = 9.6 Hz), 7.29 (1H, dd, J = 11.4,
FNOH \©\ 8.9 Hz), 7.55 (2H, 5), 7.92-7.96 (1H, m), 8.01
o}
F F (1H, dd, J = 7.1, 2.5 Hz), 8.53 (1H, d, J = 1.0
0 Hz), 8.91 (1H, d, J = 1.0 Hz), 10.78 (1H, s).
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206 s...r..
NH2 - -

1 NIlb 347 1.27 (Method A)

NH2 N 338 0.16 (Method A) 207 N O 11Sir
[0170] [Table 181

Compound No. Structure Ms [M+l] LC/MS retention tine

(measurenment condition) or

NMR (sol vent,

shi ft val ue:

ascendi ng order) 208 0 -ir---NH, N 11110

[0162]
[Table 10]

Compound
No.

Structure

MS
[M+1]

LC/MS retention time (measurement
condition) or NMR (solvent, shift value:
ascending order)

62

1H-NMR (DMSO-d6) d: 1.53 (3H, s), 2.00-
2.06 (2H, m), 3.18-3.19 (2H, m), 4.08 (2H, 1,
J =6.1Hz),5.65 (1H, s), 6.13 (1H, dd, J =
9.6, 4.1 Hz), 6.26 (3H, s), 6.45 (1H, d, J =
9.6 Hz), 7.04 (1H, dd, J = 11.4, 8.9 Hz),
7.62-7.64 (1H, m), 7.81 (1H, dd, J = 7.4, 2.8
Hz), 9.67 (1H, s). :

63

1H-NMR (DMSO-d6) d: 1.53 (3H, s), 3.88-
3.90 (2H, m), 4.16-4.19 (2H, m), 5.71 (1H,
s),5.91 (1H,1, J = 2.5 Hz), 6.13 (1H, dd, J =
9.4, 4.3 Hz), 6.25 (2H, 5), 6.45 (1H,d, J =
9.6 Hz), 7.05 (1H, dd, J = 11.7, 9.1 Hz),
7.60-7.64 (1H, m), 7.84 (1H. dd, J = 7.6, 2.5
Hz), 9.76 (1H, s).

64

1H-NMR (DMSO-d8) d: 1.54 (3H, s), 2.77
(3H, s), 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 = 9.1
Hz), 7.05 (1H, 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).

65

1H-NMR (DMSO-d6) d: 1.56 (3H, s), 2.65
(3H, 5), 6.11-6.20 (1H, m), 6.31 (2H, s),
6.42-6.51 (1H, m), 7.08-7.20 (1H, m}, 7.72-
7.82 (1H, m), 7.95 (1H, dd, J = 6.8, 2.8 H2),
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, s).

66

1H-NMR (DMSO-d6) d: 1.80 (3H, s), 3.39
(3H, s), 6.36 (1H, dd, J = 9.6, 3.0 H2), 6.62
(1H. d, J=9.6 H2), 7.27 (1H, dd, J = 11.7,
9.1 Hz), 7.86-7.92 (1H, m), 8.03 (1H, dd, J =
7.6,2.5Hz),8.34 (1H, d, J = 1.0 Hz), 8.94
{(1H, d, J = 1.0 Hz), 10.69 (1H, s), 11.26 (1H,
s).

67

1H-NMR (DMSO-d6) d: 1.56 (3H, s), 3.36
(3H, s), 3.43 (3H, ), 6.15 (1H, dd, J = 9.6,
4.6 Hz),6.29 (2H, 5),6.47 (1H,d, J=9.6
Hz}, 7.13 (1H, dd, J = 11.7, 8.6 Hz), 7.69-
7.75 (1H, m), 7.893 (1H, dd, J = 7.4, 2.8 H2),
8.84 (1H,d,J=15Hz),9.06 (1H,d, J=1.5
Hz), 10.59 (1H, s).
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359 0.93 (Method A) 209 , NH2 410i |

N *I 331 1.33

(Method A) 210 | NI. NI NH 2 r N 01 327 0.96 (Met hod

A) 211 11

[0163]
[Table 11]

N

ir

NH2

INIP

Compound
No.

Structure

MS
[M+1]

NMR (solvent, )

68

1H-NMR (DMSO0-d6) d: 1.37 (9H, 5), 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 (1H. 5).

69

1H-NMR (DMSO-d6) d: 1.40 (9H. s), 1.55 (3H, s),
3.68 (3H, s), 6.14 {1H. dd, J = 9.6, 4.1 Hz). 6.27 (2H.
s).6.46 (1H. d,J=96Hz).7.11 (1H,dd, J = 11.4,
8.9 Hz), 7.65-7.71 (1H. m), 7.88 (1H,dd. J=7.4,2.8
Hz), 8.76 (1H, s). 8.90 (1H, s), 10.37 (1H, s).

70

1H-NMR (DMSO-d6) d: 1.56 (3H. s}, 6.16 (1H. dd. J
=9.6,4.6 Hz), 6.30 (2H, 5), 6.48 (1H. d, J = 9.6 Hz),
7.15 (1H, dd. J = 11.7. 8.6 Hz), 7.71-7.78 (1H, m),
7.96 (1H, dd., J = 7.4, 2.8 Hz), 8.49 (1H, s). 9.22 (2H,
dd, J = 10.9, 1.3 Hz). 9.58 {1H, s). 10.79 (1H, s).

71

1H-NMR (DMSO-d6) d: 1.54 (3H, 5). 1.99 (1H, s),
3.15 (2H, 1, J = 5.6 Hz). 3.92 (2H. 5), 4.08 (2H, t, J =
5.3 Hz), 6.13 (1H, dd, J = 9.6, 4.1 Hz), 6.26 (2H, s),
6.45 (1H, d, J = 9.6 Hz). 6.48 (1H. s), 7.06 (1H, dd, J
=11.7,9.1 Hz), 7.61-7.68 (1H, m), 7.85 (1H, dd. J =
7.4.2.8 Hz), 9.93 (1H, s).

72

1H-NMR (DMSO-d6) d: 1.57 (3H, s), 6.16 (1H. dd. J
=9.6 4.1 Hz), 6.29 (2H. 5). 6.48 (1H, d. J = 9.6 Hz),
7.15 (1H.dd, J = 11.4, 8.9 Hz), 7.72-7.79 (1H, m).
7.97 (1H.dd. J = 7.4, 2.8 Hz), 8.13 (1H.'5), 9.04 (1H,
s), 9.27 (1H. s), 9.50 (1H. s), 10.83 (1H, s).

73

1H-NMR (DMSO-d6) d: 1.57 (3H. s). 6.16 {1H, dd. J
=9.6,4.1 Hz).6.29 (2H.5),6.48 (1H. ¢, J = 9.6 H2).
7.15(1H.dd. J = 11.4, 89 Hz), 7.72-7.78 (1H, m),
7.96 (1H, dd, J = 7.4, 2.8 Hz). 8.38 (2H. ). 9.25 (1H.

"1d.J=1.0Hz).9.33 ("H.d. J = 1.5 Hz), 10.78 (1H. s).
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308 1.13 (Method A) 212 |1

0. 88
[0162]4

[Table 12]

(Method A) 213
JHN 2 11 N |

N .

.NH2 I'N 1101 309.0

NH, N 01 320 1.11 (Method A)
101 332 1.06 (Method A) 215 0 NH,

Compound
No.

Structure

MS
[M+1]

NMR (solvent, 5)

74

=N
VN\(\N

Q

1H-NMR (DMSO0-d6) d: 1.56 (3H, s}, 2.46 (3H, ),
6.16 {1H, dd, J = 9.4, 4.3 Hz), 6.30 (2H, s), 6.48 (1H,
d,J=96Hz),7.14 (1H, dd. J = 11 .4, 8.9 Hz), 7.71-
7.77 (1H, m), 7.96 (1H. dd, J = 7.4, 2.8 Hz), 9.16 (2H,
dd,J = 9.4, 1.3 Hz), 9.42 (1H, s}, 10.78 (1H. s). '

75

1H-NMR (DMSO-d6) d: 1.57 (3H, s), 2.83 (3H, s),
6.16 (1H. dd. J = 9.1, 3.5 Hz), 6.32 (2H, s}, 6.48 (1H,
d,J=9.6Hz).7.14 (1H, t. J = 9.9 Hz), 7.70-7.79 (1H,
m). 7.96 (1H. d, J = 5.6 Hz), 8.25 (1H, s), 9.21 (2H. d.
J=6.6 Hz). 10.78 (1H, s).

76

1H-NMR (DMSO-d6) d: 1.56 (3H, s), 6.16 {1H, dd, J
=96, 4.2 Hz), 630 (2H, 5). 6.47 (1H. d, J = 9.6 H2)
1,7.13 (1H. dd, J = 11.2, 9.2 Hz), 7.74 (1H, m), 7.90
(1H, m), 7.98 (1H, m), 8.22 (1H, m), 8.65 (1H, s),
10.54 (1H, s)

77

1H-NMR (DMS0-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 Hz), 7.13 (1H, dd, J = 11.4, 8.8 Hz), 7.69
(1H, m), 7.79 (1H, m), 8.15 (1H, t, J = 9.2 Hz),

8.65 (1H, s), 10.57 (1H, s)

78

1H-NMR (DMSO-d6) d: 1.56 (3H. s), 6.16 (1H,
dd, J = 9.6, 4.2 Hz), 6.31 (2H, s). 6.48 (1H. d, J
= 9.6 Hz), 7.15 (1H., dd, J = 11.4. 8.8 Hz), 7.75
(1H, m), 7.86 (1H, m). 9.52 (2H, s), 10.90 (1H.
s)

79

1H-NMR (DMSO-d6) d: 1.56 (3H. s), 6.16 (1H,
dd, J = 9.6, 3.6 Hz), 6.32 (2H, 5), 6.47 (1H. d. J |.
= 9.6 Hz), 7.14 (1H. dd, J = 11.4, 8.8 Hz), 7.75
(1H, m), 7.84 (1H, m), 9.21 (2H. s), 10.74 (1H,
s)

80

1H-NMR (DMSO-d6) d: 1.56 (3H. s), 6.17 (1H,
dd. J = 9.6, 4.0 Hz), 6.33 (2H. s). 6.47 (1H, d, J
= 9.6 Hz), 7.14 (1H. dd, J = 11.4, 8.8 Hz), 7.75
(1H, m), 7.85 (1H; m). 9.14 (2H, s). 10.74 (1H,
s)
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HN- -

I IN-.

ascendi ng order) 216

|1 341 0.96 (Method B)
Conpound No. Structure M5 [ Mtl ]
(measurement condition) or

[0171] [Table 19]

LCMS retention tine
NMR (sol vent,
S, NH2 el Il

shi ft val ue:
N 367 1.4

(Method A) 217 SNH, 011 ausisr; tir
[0165] |
[Table 13]
MS LC/MS retention time (measurement
C°m§;“d Structure condition) or NMR (solvent, shift
' [M+1] value: ascending order)
s.-NH,
T
N - 1H-NMR (CDCI3) d: 1.72 (3H, s), 2.51 (3H,
81 Br s), 4.77 (2H, brs), 6.28 (2H, m), 6.98 (1H, m),
H 7.25 (1H, m), 7.49 (1H, m), 7.61 (1H, m), 7.73
\ F (2H, m), 8.28 (1H, brs)
O o
s NH
\\( 2
| N
g2 | HN H -
{ -
O o
" g_ NH
o
| N
83 —~N K &
{ A
O b
N S NH
X =N | Y 2
84 | P H N 386 [1.04 (Method B)
F O .
HO
" Nao S NH
S N S \”/ 2
85 1 N N 426 |1.21 (Method B)
o F
CIH
|
_N
N S._NH
86 = =N N o
| H N
N
F
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343 1.37 (Method A) 218 ilk ,s,NH2 ii
(Method A) 219 ,SHN 2 IT N O 1\1, Li

N 110 322 1. 34
367 1.43 (Method

A]\) 220 S.,HN 2 N 410u 1.1 331 1.32 (Method A) 221 N
[0166 '
[Table 14]
MS LC/MS retention time (measurement
Compound L. .
No. Structure condition) or NMR (solvent, shift
[M+1] value® ascending order)
HO
. Na PR NH,
87 ~N \”/ 454 1.36 (Method B)
| H N
= N
© F
HO
| oS- NH
o] X 2
88 YNy \INI/ 460 1.38 (Method B)
0 F CIH
HO
al N x S\erH2
89 | H N 469 1.3 (Method B)
= N
Cl O E
S NH
oy UE
90 X N 395 1.14 (Method A)
F O £
91 330 0.8 (Method A)
92 357 0.92 (Method A)
a3 318 0.99 (Method A)

137




\\ 1iSr NH2 Nl

[016399 0.87 (Method B)
[Table 15]

0 347 1.25 (Method A) 222 OH Sl |
313 1.02 (Method A) 223 SNH2 'il--

N 01

N (1101 HN,,- E O

[0172] [ Table 20] Conpound

. q MS I LC/MS retention time (measurement
o Structure condition) or NMR (solvent, shift
[M+1] value: ascending order)
FF
NS N Ny Sy e
94 it H N 446 1.38 (Method B)
X N
° F
N\\ o~ S\IrNH2
H
a5 NN ~ N 399 1.08 (Method B)
il
N“>Cl
oY
LN
Na x-S NH J
96 Ny N 495 0.89 (Method B)
N N
0 F
F
F—CN
N\\\/\N NSy NH: '
97 I N N 512 1.43 (Method B)
=
CIH o F
CiH
C‘N '
N S._NH
98 N~ N YOy 479 0.81 (Method B)
AN N '
© F
g S._NH
AN T
99 N AL RO 405 1.18 (Method B)
L
o N° Ci
!
_N
100 NN \'{ ? 453 0.88 (Method B)
e ' N
© F
N ﬁ/s NH,
“ N ow I
101 XN S 417 1.02 (Method B)
F O kN/ o
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No Structure M5 [M+l] LC/MS retention tine
(measur enment condition) or

ascendi ng order) 224 0,

NVR (sol vent,

1--- NH 01110Sr

shi ft val ue:
NH 2 N 01

354 0.94 (Method A) 225 (-1 7 “f.NH OSSNH2 el 11 N SI
016802 1.11 (Method A) 226

[Table 16]
. ] - MS LC/MS retention time (measurement -
o Structure . condition) or NMR (solvent, shift
[M+1] value: ascending order)
O/ 'S NH,
YN T |
102 NQ)YN N N 385 0.88 (Method B)
o ! N
N S._NH
\\\/\N y \INr 2
: |
103 x N~ 379 0.85 (Method B)
o N
o S._NH
YN T
104 N AN A <N 3r1 0.98 (Method B)
o | N
N S NH,
= |
Ny N
105 X N 365 0.92 (Method B)
o ! N
F
FF . SYNHZ
106 S AR A< a42 1.26 (Method B)
]
a o | N
F
| FF A~ STNHz
107 AN AN 408 1.23 (Method B)
o ! N
NS N -8 NH,
. l H ! N
108 - N~ 365 0.96 (Method B)
o N
N
=
x - _
109 433 - 1.34 (Method B)_
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---Br, RN

[61651:

IH NN

e follow ng test Exanples.

466 1.51 (Method B)
e effect of the present conpound was confirned by

Test

[Tabbs $é]cr etase-inhi biting acti vity

[ 0173]

Exanpl e 1Assay of
48.5 111, of

supstTatepepttde—sotutton
compluBl O i N- XSEVNLDAEFRHDSGC- Eu:| 8- |ami oM reaphigmiige (measurement
~acld, Eu=Eu?@Pctieecr ypt at e) mgpdded”flﬂ)‘“f—i‘%?c‘ﬁ%? (S"b“ledm)smft
96:hole half-area plate (a black lplate: PRghdine order
I ngorporated), and after addition of O. 5 of “the
tegt sanple (diss@ vegyin N|N -di r#ﬁtN%ﬂ(ﬂWQﬁﬁ)diehWéH)S) 1.81-1.87
ang 1 Recofrbihant humgn BACEH1 R@z[? )26°t9r\5é (1H, m),
200eact ilop WS i ncubatled at)? H‘é;? ﬁ‘? ;HG:‘;;S'
substrate Ipep was synt hesi zed ym)r pgsa} 1, 1= 7.6 Ha),
TBPCOOH 010 FCI'S bio |rterna tJ_ Hz)99(1
Bi oti n- XSEVNLDAEFRHDSGC (Pe|ct| de |I ns itute,
frat—ToncentratTons of —thesubstirate o ' n
Re¢onbi nant human BACE-1 werle adj|u$t™] K@ﬁ@'dﬁm-drﬁi (3H, s),1.79-
7.4 nM respectiveby,Nand the react 8o HaY 37387 (HElg™).7.60-2.66
Zogonli u etate buffler (50 Myl sodi &‘rﬁ'é{‘&é’t%‘?f 00 BH, 8).3,87 (2H, brs),
D089 Bl K< I Aflter t[AQ8{IRE APt i 8&HD. 7-13 (1H. d. 4
reacti o, 90 8.0 pg/mn Streptsd\”zéiﬂnsg)@ gl tf § H2), 7.69-7.73
bi ¢ i nternational ¥ dissolved in p |)_P'})r El’ﬂf‘@E'rm f 5§ (1H.d. J =
mVl K2HPOA- KHPPOA,  pH 7. 0. 0.[008 9Pzt 83X iy =887 S 19 (1H. s).
KF] was added to each well gnd | gft stand -at 30C for
an|hour. BpNHS | uoregcence intensity was
hsured (eXci tation wavel engkhy [320 nm n
2d\%‘s/z;/el engt h’ n and 665 nm ts?o sl ng V\ﬂllgg?a% %6‘9&
multil abel ter (Perkin EEI ner life sciences).
Engymaticactivity was detedmned fromcounting ratio
of | each~ygvel ength (10,000 ¥ Count 665/ Count 620) and -
50%0 i nhclg, NHat i 2:'5 agaijnst the enzymatic
ctivit yed. 1CH0 llues of t
0<g’orrpounds ed in 'I'agﬁal 21. [0175? ?ﬁa‘bf’%mm]
Cofrpound No Q:IL M Canmpound No. 1C50( tlI. M 2
0.%514 58 0.186 3
204 332 0.82 (Method A)
205 320 1.03 (Method A)
206 338 0.16 (Method A)
207 347 1.27 (Method A)
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1 0.966 59 0.019 16 0.010 60 0.243 20 0.095 61 0.169 21
0.019 63 0.435 22 0.572 66 0.296 23 5.280 70 0.036 24

0.054 72
[0170]
[Table 18] .
" - MS LC/MS r.etention time (measurement
omfa‘;l_md Structure condition) or NMR (solvent, shift
[M+1] value: ascending order)
208 359 0.93 (Method A)
209 331 1.33 (Method A)
210 327 0.96 (Method A)
N
I S._-NH
2 .
211 i | \'pl;/ 308 1.13 (Method A)
X
212 309.0 0.88 (Method A)
213 320 1.11 (Method A)
214 ) 332 1.06 (Method A)
215 341 0.96 (Method B)

141




- 0.250 33 0.073 73 0.234 35 0.096 75 0.697 38 0.304 76
0.062 39 0.097 79 0.024 44 2.130 81 0.007 46 0.611 99

[0171al014 47

[Table 19]
Compound MS LC/MS retention time (measurement
o, Structure M condition) or NMR (solvent, shift
[M+1] value: ascending order)
F
F
o<
F SYNHZ
216 O N 367 1.4 (Method A)
217 343 1.37 (Method A)
218 322 1.34 (Method A)
NCF SN,
< N
219 367 1.43 (Method A)
N
\/
o) :
S._NH
_ F s .
220 O N 331 1.32 (Method A)
221 347 1.25 (Method A)
222 313 1.02 (Method A)
223 -359 0.87 (Method B) -
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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 foll ow ng conpounds

showed the IC 50 value of 1 ?AM.or less by the simlar

test. Conpounds 1, 4,5, 12, 13, 14, 15, 17, 18, 19,
[0172h5 26, 27, 28, 29 30 31, 32, 34, 36, 37, 45, 49,
[Tableb9] 52, 54, 55, 57, 74, 77, 78, 80, 84, .85, 94, 95,

96, 97, 98, 100, 103, 105, 107 and 108. [0175] Test

t)an‘ple Z LOWeri ng effect T bray II 153 ity Fote—n |cuo

compouf[t €St CO s suspendedM$n| 0 Mg'e‘[e Fle‘ﬁ’% ggsurement
"thHe final n%%%gg% ration wa {!Mih]ist edc‘{“ it Scengq%@ d,i)shlft
+R-s—was- &uaJ—I—y—adm nister .1 e gb l(n'? f

9 |week ol @y at 10 ng/kg. In a vehicle control group,'
only 0.5% g@|t hyl cel | ul ose was adm ni stered, and an
adm ni stration testnvas perfformed at 3 to 8 animals

N was i sollateal [3 hours afd.@f (Method A)
g.cerebral lthem sjphere was isol ated, a
was neasured, the hem sphere was
rgpidly frozen in |iquid niftroggn, and stored at -

80C

Umt 1T extraction date. —Thejfrozen—cerebra—her—sph

was transfetred to a honoggni zer] manuf act ured by

Tefl on &g gHst ered trade ngrk) under ice cooling, a

54fol d O] une ojSﬁLM@ight d
N

—h

402 1.11 (Method A)

226 SN \[:::I: E 466 1.51 (Method B)
o £ _

[0173]
The effect of the present compound was confirmed by the following test
Examples.

Test Example 1 Assay of B-secretase-inhibiting activity

48.5 uL of substrate peptide solution (Biotin-XSEVNLDAEFRHDSGC-Eu:
X=g-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 ul of the test sample (dissolved in N,N'-dimethylformaldehyde ) and 1 nl of
Recombinant human BACE-1(R&D Systems), the reaction mixture was incubated
at 30°C for 3 hours. The substrate peptide was synthesized by reacting Cryptate
TBPCOOH mono SMP (CIS bio international ) with
Biotin-XSEVNLDAEFRHDSGC  (Peptide Institute, Inc.). The final
concentrations of the substrate peptide and Recombinant human BACE-1 were
adjusted to 18 nM and 7.4 nM respectively, and the reaction was performed in
sodium acetate buffer (50 mM sodium acetate, pH 5.0, 0.008% Triton X-10).

- After the incubation for reaction, 50 pl of 8.0 ng/ml Streptavidin-XL665(CIS
bio international) dissolved in phosphate buffer (150 mM Ko HPO4+-KH:2:PO4, pH
7.0, 0.008 % Triton X-100, 0.8 M KF) 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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anextracti onbuffer(contai ni ngl%CHAPS ({3- {(3
-chl oroam dopropyl ) dinethylamnonio] - 1-p rop ane
sulfonatel) 20 mM Tri s- HC1(pH80) 150 mM NaCi,
| ete (Roche prot se | hj bi t.or) s_added, up a
1420 na@wah@k/em&er e@t dSHRPEeSlas ERGHBREH i‘%fd‘”ty was
determnned;(fmtbldqmuﬁg)rrazmrwfhaa@b wimesls‘tpéﬂ@;(l@ﬁ wdsount 665/Count
620) drdarsRer imdbitera eatentfdtgah | Opainsbethal éonetatio sitavidy was

leula?Bd AN E5& o1 06 3fbl§’é”&§stqf P e B re HBESRILE Table 21.
.?glil;]acen rlldf:ugead a? 100, 000 >? and 4C91‘or 20 mlnutaése
After centrifugation, the supernatant was transferred
[Table 2dlan ELISA plate (product _No 27730,
Complmcg g rE\)] 5;Z%I T UUé at qries Eﬁ. ' Li‘!@éeagrms
per f or red 8ctldrding to the atfachfdl8bnstrlucti on. The
I:ovveri ng ebfess was calgul ated asoadirsati g conpared to
flge brain g gyl ord I-4fy Tevel of gvefy cl ¢ cont r ol
B fed Trlitr ok y oxeaHfont Lokt eerti n the test,
é)ﬁd it lwas ':,Wrﬁ/m that 6 f‘ommung H~t15d iigh intrabrain
232 anyl|oi d0i ®H bi tlory abfi vi ty. [0178] Test Exanple 3
Q‘gP3A4 flugreggent; MBI t@st 0.036 The| CYP3A4
|fuure~cenb @gi rest |s tes orolgmf5t|gating

Mhancurrent'u SYPBAL— é" Bi-+-eh eerpound by a
71 t he tledt w%i’* for med using, -

abolli sm0r B5%1 ,
a® CYP3A4 &nbYire ekpres%?ed in Esclﬁeﬁ??:hl al call and
eygpl oyilng, o0asoan i pndex, 7@ readti on. 0m which
7 9Eenzy| 02(302537' EJO'OHELQQ{I chmari nog dzpl—(,) is
u€U€i"|Z‘y! cutéu ?i the——CY g A—enzyre—tp-produce a

Lte ¢ \J/rlr DXLy Iunrrr_mi Vi Q‘ mari n (HFC)
etfitting fl0uétbscent |i@8ht. PhB14 eacti on
condi tijons owebe as|fol lams: sybstmade? 5.6 unol /L

/4-85l—b pr e OI' QQSEI Ion Tl nﬁ)z 0O orf 50 Onbglyt es reacti on
+HHire 1 111 t C (room
N 5 lQI\ ldll VDQ eact s.ill t l:l pet t.b id :

LLE Vil aYa epnt nvnra

Est. herli chit08bb)  |at pt¥-readtiod 6825 phol/nl, at

ré|cti on 6.235pnol AnL (at 10-flol d dilutiop); test drug
concentration, 0.625, 1.25, 2.5, 5, 10, 20 unol/L (six
poi nts). ' An enzyne in a K-Pi buffer (pH 7.4) and

’]Lf’?het ﬁ)zfowqﬁggoﬁfﬂdﬂfdd%rbh%%e@ tHeCr GACI1LE rbfq%Mtdrqgsé’\ﬁf @he similar
test. 96-wel |l plate at the conp05|t|ono

pre reactlo part_ of ra of.h
Complpneil dppatl 13 Liald, VA, 5o 8re 58, 68, ?61 §1 %2, 34, 36,
317, 403[4355061523 541 5, WPW%UH%& SMBPHDa§4a9@o96 &t 88, Wa@ 103, 105,
107 andlded.to initiate a reaction as an indéex (w thout '

prei ncubation) and, after a predetermned tine of a
(0175 eaction, acetonitrile/O 5 nmol/L Tris
étrls ydr

yam. nonef hane) = 4/1 dded to stop the
Test Bxagp eo% O X8 gFf[Gﬁt O‘N& m@a@antfa 'S remai ni ng .
br tesicutymiomdowasi suspended t imt B-5% pmgthelasHulens, the final
conce fitattivrpwes raljibstteidow) 2 arglmlafret tlauspwedetelﬂynadadntstmd to male
Crg:SOf rat Y € ICWbek i0@) af 10ahb/MAS T anshesleasntolarotpeonly 0.5%

methﬁlc%tlgloﬁg &%%thﬁn%érey 1Qqdi 4 Qﬁ'ﬁgnﬂttrgtlgnstgg’ts%ﬁéﬁ)%r@?%ed at 3

to 8 %&né?lsap ga%le%rn{& tllgltxﬁ%gd%glg%?% lhloblﬁs af{erdaémmlstratlon a
cerebralehaniapREF & MASH SRR ivedelt ?}}f’srﬁg?fj}”@)%y%?ﬁ%ﬁ%tﬂﬁn}éﬁml”here
was rapidly fwezemdudiquid sitopgarheardeatariednat R G hetipleatmcoion date.
The fWie@Nc@abhall Re@Xsplaaetwas thatkfbped faehaflymeghnigder manufactured

by Teﬁ%HQE@égﬁa%th%Hs R4 rif- Lii'[@r%é ‘EBOI‘lﬁg a %efo@@%)hhﬁe W@% weight of
measured wth a fluorescent plate reéader. (Ex
nm Em= 535 nm. Addition of only DVBO which is a
sol vent dissolving a drug to a reaction system was
adopted as a control (1009644rena|n|ng activity (%
was cal cul ated at each concentration of a test drug
added as the solution,and I C50 was cal cul ated by
reverse presunptlon by a Ioglstlc nodel using a

oy .




Test Exanple 5 Solubility Test A 2-fold dilution
series (12 points) of a 10 mMsolution of a test:
compound ~ in DVMSO was added to a medium (JP-1, JP- II)
(2%, and solubility was assessed by 3 stages (Hi g >
an 40 Zkxtradtidvedi um Buffer 11M Ldwpntaiding J. M fl%ma CHAPS

({3- [(3tcwtmodmhﬁopfdp@ﬂ)&nﬁ@mylsm(ﬁfoyﬁb]anlpraahh@ghlfdﬁﬁénatI oghp. mM
Tris- H@B‘EEH' éb) ;@&M‘Nd@ %30 Eﬁe (d(}ﬁdc %gé”lqlh'\@x 8r) was added,
e e

up an % §YeRe; guﬁgd o solublhze for 2
m1nth§3r~r—p &umeryq}onﬂvgsﬁ t(gpsﬁe)trf@j:cpgﬂl cea ]tlf‘B@éFﬁﬂ gupe, allowed to
stand Meteabiskifom3Stabrs|artyoiesnd, therddfiargemtcibugeet at ADDYOO x g and
4°C foR 28I habltRspoalfed duiBifuferioh] ¢helstpesPitast wad ﬁSinsferred toan -
ELISACBTQ%QU@%&@& N2 ciedof %nxﬁu%%”ﬁhﬁ@émsl Tab ?atfo% [’3'0” td.) for
t e, was Caéd(iu‘g(ﬂ-pel‘glif)# adx" gg I eact eﬁ % to the-

measuging f Ai8ylo) RSP @ S0P 88 PSFIOHBLAbBTGCERiDE o the
attachp ippiaictigls ddwelostgring effeck wanericolntagdsaspermpéineempared to
the bréigxp danyloed dedclevehpf wehig¥eCcontrod gmupveeach 8t nut es

‘The presept esaperindl exdhibiield/ th&NAREKH helyOeelllen®feftect in the test,
and 1tb$$fag eé'ho(&/Srp tngltilg c-gliﬂp%dfﬁl Hb'd ?11 nlé'gb% éLargy§01d inhibitory

activitROl assium chloride, 10 nmol /L nagnesi um chl ori
ontaining 0.5 ng protei n/m_ of human |iver m crosones
. After the reaction, 50 HL of the reaction solution

[0176lwas added to 100 1.1.L of a methanol/acetonitrile =

Test Ekbin;(lelal) ChiB&dt findrasenht MB@;edstat 3000 rpm for 15

M NULRSCYPBA 4t fBSdreSMROMBY Rt 118 tEUPSF IR ANt a 4B enhancement
of CYfgggtﬂnfhh%glol?lyofL CW nd®B nl;eet%oﬂsxrngfeaang%?% d lt.he test was

1 ON, Wa
perforfia RriGenas ool CARERAC S oBSTH Hecheeh o aakemploving,
as an jadepo% rearévn i vdueholike DRy ey trifEmy apepulabinesiy¢7-BFC) is
debengyilkt&dnpdyund the. 2 XX P3A8% Camryurnsel Neoo 218+0daBeo [ 03180inetabohte
7-hy d i3S riENAFPhe tHy 0ERGrie$HFC) embf@ing heofasemﬁﬁgﬁt

TS §33kA0n " LSk {on@”w%' scgéogagawg Qhed NGV nollL 7-BFC;-

pr Ion atlon 8 rectl I.er K+c:
pre-re F pP’éyg aﬁmlnr‘i’l(%ﬁ 3 ac|t16>|ne imes m1nutes reaction
tempe\vémw @m %?rqoebéwapﬁéaatﬂrsh (¥ B88dsconfipmt éee&aueseedu@. Bgeherichia
coll), #HEKPOBeamidrs 620ppmelimlyg dtureattiprh@25apmol/ gd. (adl H1-édd dilution);
test dgENeohIREItiEhanBes, 1.25, 2.3 5210,22€ ghlolMA&ix pbaitaRd at

@n gﬁg?fn@rlﬁ @Rtﬁﬁﬁﬁﬁbr (HH '78@) QNd Qyte QL@ Qﬁlulmo%adé:lé] pre reaction

solut1§ cricé% %)3‘ eg%%t pa(%lgp?sr% 10}1 tse:he pre-reaction, a .
part o ﬁaﬁf@édtrs 59 PRathed PG Sedbp e o) %natahwee 1/3@ dijuted by a

substlfatle ip s m@gffamdNHDﬁHr@r a qoefscter wa2atdddad paligétiate a reaction
as an $hdewi (withont at'emEGbﬂMoﬁbana aéeondsradase mmeineddeshe of a reaction,

acetorﬁfth%/Ot?%o@ﬂp?hﬁt(?lqsmﬂo?{?hni’i’ﬂ%n&ttﬁghe)' 29 was added to stop the

reactlgxt r EE f’i-lo&élg dLg'o ég 1n%8g:e1 cubaflfﬁ solution
to 1n1thEFC%§)éEInfG p/ EJIH‘HEE{EgCU ation fter a pre etermmed time of

a preipgubatingds oryeway(tyansfprreds @zan@éuemrhe@mdmtot #isdl/10 diluted
with 4QGsubsotdte, apdia7 K4Pi ibuffeshicc inithetet £ veactiopaisngn hadex. After a
predeBa8Rindidssokinesl atofan 9bj efddctRnCONCLRESRkHOIOWAS mol/L  Tris

(tl‘lSh@QP(%!}%%l&l%{ﬁ&ﬁiBgﬁLl 4MNJ8E Erd'd%d: %05@ ée{ﬂ%gfe%%{o% For%' the plate

on whigh Fashe AT FES61OPNBA ZPPR RENEOTRF T o Y6 Sro(lug of THFC
Whlc}lb%fs@dné\?ﬁhollﬂée s erpasyasdiavidh g ﬁlelore%qeinﬁ@ mm%dﬁe (Ex = 420
nm, Epoteitd am)usAdgiton afahlisDISOfW ishe s (@Dat eotprdissolving a drug to
a rea¥®bn lysbhihew bl aldoPeyd @eSa ConpRI1at100m); rERai gl 2ttty (%) was
calcullaBby Q‘ttéagﬂ c()ﬁkéﬂﬂrgﬁohcbftdq?eétadllugp§@d%d:y§ ﬁ@%olﬁ%gﬁr &nd ICs0 was

calculélg b%z}delvoerxlf% p{%sum 1?)%:1| Sua;p 1sq:qc a}o%g uebng_l_%cd)rwg{lﬂv'tlon and
sul foxide solution) to assess influence of the test
substance on hr. (Result) Conpound 92: 7.9% Conpound
102: 2.3%[0181] Test Exanpi¥® 8 FAT Test



Each 20 121, of freeze-stored Sal nonella typhinurium

(TA98 and TA100 strain) is inoculated in 10 nL of

l'iquid nutrient nedium (2.5% Oxoid nutrient broth

. No.2), and the cultures are incubated at 37C under

“an inHibdiomgafedr WhehauasffeR2nth BEtwbAABI GHEMWE; 1S5 uM or more, this
was d&ﬁﬂ&i 'ag Wgeghd 20800 the. dﬂfgrgh fse§gl\/fn§ {ef%gD]\X is wa:s L §Ttined as ().

(Res %E bacterla I S suspen e
: ffer &QHPOAL 3.5 g/L, KH2PO4: 1 ¢/ L, (NH4) 2S4: 1
- Compgund 997 {39 |

diumcitrate di hydrate: 0.25 g/L, MySO4

Compqu2®:108.(9 g/ L), and the suspension is added to 110 nL
of Exposure nedium (Mcro F buffer containing Biotin:

[01778 p g/nL hi stidine: 0.2 p. g/nL gl ucose: 8 ng/ni).

uIt re is added to 120 niL of
Test am 1ﬁre @mlpbtlf) e the test bacterial
S0l RIPEncOBES B ItYhéV%gP baoetad Aumay Jepeinic oricrosome, and

employing s olarkeon DethOFrpsdrudfin thdetidgtlation t(EVRIA2), tolbutamide
methyddydrogylaaith 90CPPLCI)Of ntdighedd think URh{ B EASEoM tITYP2C19),
dextrdfﬁéﬁﬁﬁ*bhﬁn@Ideﬁ?éthQIhﬁélﬁt(@@Pﬂf)@ Dﬂéega \ﬁ%ﬁenhﬁ@ dtoxylation as
typi txo tet MG 1! sl e sQLut] the
P ca% *SUbSt nce§l osrelS %f\?gflglafnr H}ﬁlﬁaﬁf’ﬁlﬁ o%‘bZYSIEF forms
(CYP14] Cg% , DRSO 184 ibigeyat idegrepnef ofachsgnetabolite
produatlgnrﬁ_m@#nmbmﬁttﬁ%{;@m@puné aprpghesBMSO sol ution as

Tosi treweticontdoaldifions TAI8reni t Ay Utfoll®k @b0kuiBsatd,vabisn ;,Lmol/L

ethoxmbﬁﬁfﬂmo(@&'mmmmb mol/L  tolbutamide 09) 50 mol/L
s- mep%e(n %XQC?’P&&@ t 150 ;ﬁnf%@ﬁ%%tnhe ag;%%wé(i Ny ﬁmol/L

ontro I
terfenzaing, JLRAY) S FERTEIAD HmsH ntS GRIBAER] REAFHAMT é@mrm 37°C:
enzymsy| moplmi ahuraagu thepationmietospore TN myg t hrotetiminoli ctest drug
concemiotaiticat, iloh, 30s2@mmarL 2 up. gdinks)of 2- ani noant hr acene.

ERECrise kit 8 ©Bf 8sbdeatds, Yl@llﬁ@ﬂ%e%la\tlfc%1c¥@§&9e V\?II h test drug in 50

mM ﬁf%sdabggm agd iy V%%&Ebr%%iﬁgb a@ add%d % 198late at the
compiiiigh; g ersca@gdgﬁ oS NABEEEL % GHletor hpt oy e b initiate
_ metab@élSﬁl reations 37 wagkers apdadber thatnqubatioonattdhdi farok) minutes,
a methenel/atsteditaiid 5 bdulydvlesblaticd7€asndded shakomaghé @ea@fon. After

the cefitPifu@stiod@Q JU000Fprhhfor NIEC hfihudds, SebstufiN (€XPAASImkfabolite) in
the stdlférhﬁﬁntsqu a&ﬁ@nhﬁeﬁ" )iﬁ'd ¥V' &l'{'log s%gngl‘nﬁg lQ?é Cactonter and

di,u cont
1:r1bu1;ﬁI de er%eo CYP2C 19

r
- re
metatpﬂﬂ,tﬁ} deé-,rogl rf.ﬁ_ an n@t gads derfepadineg alcohol
(CYP 3t |nset@épllda3§@enemwmt1&edrtwéCVMﬁl/MSes and was
| Adibitaoet eftbrly BVSO beirya ulvientalisivialy B3dfud 86 aZedadisn system
was a'ﬁo%éd a@oc{”céhﬁ'opglbb‘%) b@&hﬁh’lﬁg ?Mﬁ\plby has wBE uNkTatdi®at each

| (2 {
conce1"1‘91](:.'111:10%y offa RIR ll.hf i%dsdtgﬁdl% t@é saolI E}g{]a%xé& qt%ag%ast ﬁglculated by
rever%eops?sqmwmypfi 5{FclPgR] dHEE 8 PRCERMAGN FAg an inhibition

rate. nunmber of the yellow wells anong the 48 total wells
(Respld) dose is counted, and eval uate the nutagenicity- by

Comp6QHRaVH.BE: wvélklﬁ@§>nm aM ve control group. (-) neans

g tive and (+) neans positive.
gomptgggﬁg 3 ﬁ%%ﬁ%s %@ﬁge 1 A granul e containing the
OmPPYRL G- é Bfent roduced. | ngredi ent Conpound

ComppupdNedPdalipy kinds Po#GruMa (1) 10 ng Lact 0se700 ng Corn

Compstaddh@126nfjvéiRGadd 6 2qypM000 ny The conpound
represented by the fornulae (1), and | actose are

[0178 pﬁssedhthrough a 60 mesh S|ﬁve Corn stagch iﬁ passed

rou S|eve These are mixed with a
Test 2?n8% éé quﬁyt t i xed powder is added a HPC-L
ﬁenl‘%ébléﬁw Wa%&y?ppawts)cef rI00%d saktiusf a test compound

solutlon this is kneaded, granulated (extrusion
granulation, por e di amet er 94 to 1 nMm, and dried.
The resulting dry granule iS passed through a
vi bration sieve (12/60 nmesh) to obtain a granul e.
[0183] Preparation Exanple 2 A granule for
f||||ng a capsule contalnlng the follomnng |ngred|ents



M crocrystalline cellul o0se30 ng CMC-Nal5 ng Magnesi um
stearate5 ng 150 ny The conpound represented by
the formula (1), lactose, mcrocrystalline cellul ose,
and CMC-Na (carboxynet hyl cel | ul ose sodium salt) are

in DMBG sa6 dddcaush & ca0ume@ir-5i Bver) @96 %ﬁ%@iu@%ﬁ?%s@sessed by
3 stagd XRIBLES 4 MU Medtid $100 MEIDELEEND Brom o hiiticy ateer 4
hours;{erygip Hyzagion i IB@BBBSTO obtain a 150 ng of a tablet. |

(Resu}t)185] Preparati on Exanpl e 4 The fol | owi ng
Compbngd &de.8@nHsglak&PVar ned, mi xed, and sterilized to
Comp6hhaiNov.anHigy €rpapl e. | ngredi ent Conpound represented

' I X8 nmg Nonionic surfactantl1l5 ng -
gompgﬁ???@%égm%g}?g %ﬁ. njectionl m [Industrial
Ompgﬁﬁfiil\z% ?1 %31 1236] The present conpound can be
Compgupd Ve 8feHislu&ERd) as an agent for treating a disease

Comppndddéd 7®yHpglotR1I) on, secretion and/ or deposition of
anyloid p protein. CLAIMS 1. A conpound represented
[o179Py the formula (1); [Chem cal fornula 1] wherein ring

i S_an, optional.l st.ituted carbocyclic group or an
Test E‘A’\‘p"‘}r{lg%a‘fl @i%taggilis%hsg%lﬁ& élFBEycl ic group; Rl is
@E)’t‘igoﬁaﬂf’ymﬂfﬁégb’t avadablewapolgfklnmagphepatit| microsomes, a test
compaursh w asutesdtébier aatdmmtyht topej enedrhyirdnpstate ub£d calculated by
compangr a atdayted ,sa@ysleoandnanpunesedtbd siapld t thdby, a degree of
metatﬁﬂ{s@@%{?ﬂv:ef wWHO0M Qe AN OpPt I %2‘2' l'y SUbSL' tuted dent |
eterocyclic greup: a .and. are each_independen

I R R,

MINUES o haG Py E58 19t LireBoddy NARBH ah @ R3eLatiea dadfer (50 mmol/L
Tris-H@HpPehden b0 ynmptiopetiassivan ohéoridéyth aaypl/hphbgmadiim chloride)
contaiihgta.s lﬁt@ﬁrdt@%ﬁ’mlalokwumﬂpliiv@ﬂ&Ixﬂc)fosi_)lﬁb&t It uregd theWehetion, 50
pL of&h@%ﬁbti?ﬁﬁ‘blm@ﬂl|vVasSHQ§E&|tthﬁg)tt$\r/§T? %é;%{%lltollltaﬁ%té)gitrﬂe =1/1
o), SRR gLy st 08T L L
the supseRakaY YAL ABERPOSIRY [AnCohEp giRipe, amount of the test
compeyrd AT Yhes apaetiont wds ey ulasembr legkingxp, copppomdldnyount at 0
minuteulrsiciionttéme hether d@0%l | ower al koxy, optionally
(Resu$)bstituted | ower al kylthio, carboxy, cyano,
Comp‘BHBH%@.‘SEVﬁ%bSt ituted | ower al koxycarbonyl ,

aopt I,qnal. |y bstituted am no, optionally substituted
Compggpggﬁ%g . 9%% optionally substituted carbocyclic group

CompgpngNeygil 2ol y substituted heterocyclic group, or

CompRr8adad¥ic2R3: 9% be taken together to forma ring, or
its pharmaceutically acceptable salt, or a solvate

[o1801 hereof. wherein Rx is an optionally substituted

[ [ or an optionally substituted
Test E%HS g%f/clh%cﬁ%?%eﬁsﬁ; R3a and R3b are each independently
o§

tE§e RUTRAsE ngsqqﬁwxy}skoﬁi @ﬁaﬂeytrocardiogram QT ‘interval
prolongation, effects on delayed rectifier K+ current (Ix.), which plays an
important role in the ventricular repolarization process, was studied using
HEKZ293 cells expressing human ether-a-go-go related gene (hERG) channel.
' After a cell was retained at a membrane potential of -80 mV by whole cell
patch clamp method using an automated patch clamp system (PatchXpress 70004,
Axon Instruments Inc.), Ik induced by depolarization pulse stimulation at +50 mV
for 2 seconds and, further, repolarization pulse stimulation at -50 mV for 2 seconds
was recorded. After the generated current was stabilized, extracellular solution
(NaCl: 137 mmol/L, KCl: 4 mmol/L, CaCls. 2H:0: 1.8 mmol/L, MgClz - 6H20: 1
mmol/L, glucose: 10 mmdl/L, HEPES
(4-(2-hydroxyethyl)-1-piperazineethanesulfonic acid): 10 mmol/L, pH=7.4) in
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substituted | ower al kyl, optionaIIy subStifuted | ower

al kenyl, optionally . substituted |ower alkynyl,

optionally substituted acyl, optionally substituted

| ower al koxy, optionally substituted aryl |ower alkyl,
whichOfttd @&dt! tompesd IHdd 8deNatigtOREY! ad QWEshiBkHYd 'noncq;}tration was

.optionally substituted aryl: | ower al koxy,: optiona N
soplield PREGE S b Betoner BT, SortBitn 8 {( minides.  From
the reggelig(lir iR PERBITA RIS Af Ghe darbBRYK oy, was measured based
on theppirgntv alpesaibhd rasted mewerramlekpotgosiabanidg an analysis software
- (DataBptréssnatbt.y, Mdlstulaut Bdviegs NCorpdatigl | Wugths! ithet @dinhibition
relatiG@rtQafHB/It_ailagijlptc‘u%;@ﬂt! %eﬁieijés%ie) H%Q@ogf%igﬂ@r/(ﬁ&tc SQ%%F}M was
| L,ouD; )

caloullfed b AP ERALY WIUPTAL Vo RS pRR A YoupTobt] e PRyl sultoxide
SOlu“gﬂg %%S@ﬁ?ilﬁaf‘lwc"aeﬁgb‘i Wtes‘gkh‘lttm@ﬁ oB Igp| vat e thereof.
(Resuff) A compound represented by the follow ng fornmul a
Compouhd)92: [ Gh@%i cal formula 3] R3a SNR2aR2b wherein RY
Compbé&n#aloegenrozd,oner al kyl; R3a, R3b, R3c and R3d are

each independently hydrogen, hal ogen, hydroxy,
[0‘181@'0“ onal ly substituted | ower alkyl, optionally

ubstjtuted | ower al kenyl, optionally substituted

Test Bxamaplesd kil Te#fpt i onal [y substituted acyl, optionally

BadistaQ yiledf| Hrwere-atkerdy Sadptoneial Itypblubet uinu(E498r yhd TA100
strair) OMEinoaulkated @PLDORAA by ligulgt httisck hed@ghRalybx OWBId nutrient

broth%&gj,’a pﬁHeoa%Itlllyes%‘S‘lh'cﬁyéfe% 2 ¥bd QW&E, @kak]g%(lé’for 10 hours. 9
mL o na subst !ttigte mgary | qwer OXY, .
R PERAI e atRrrttv it M 22 Kin pripytes] & pottipve medium, and
the bagigrg, isgptspsRare ynstiBsk Pt Micao IFohuflen(KolPOai BonglL, KH2PO4: 1
g/L, (OHIH: | Y gflibsrisodived catriate, dibytirateal 0.95 utbsMgS®ed 7H.0: 0.1
g/L), agar ﬂﬁﬂ'@lyéperﬁlibrﬁﬁ iaﬂﬂétﬂ!ty 19WOSLTL Bﬂ@ﬁ@o@@f@ﬁﬁﬂ%hc(l\@fc?élm buffer
contain@ BRR: WAL SHRsIdihe! 8% g,’rﬁf_‘(,)%l/&c!ols?i %9%/811)"?‘”%.16 mL of
TAlOélcniﬁtlﬁ‘e Ii_\)z.a;atd r&d ta JIr)ZOar e%asf IonsedeI n g a nto reha tSthe test
b phar RRcedt ical Ty acgtggt% | 8" safROBIF e M6 VAt b PFEPRLST |
actepial golgipTburkPé Bhrdsidstieat byctareal snlntion (o1 wixed solution of 498
ul of thentent battefralmolatiah aRMa90 nlwbfethei B9 Rzix iandheRalbe avieh metabolic
activataeh systepeadenhixedhyiitogach 1mip0genthedbileRald ¥olution: DMSO
soluti?ﬁhgtﬂhtelﬂegfj sPBM‘@arnc@l%(lé ht ﬁseﬁ%@e%sﬁﬁ%gl %Qag(%%gr g}é‘é%?gﬁng/ml. at
12)131)5?% ??ng;ﬁ@) .:.mqéléal‘teﬁﬁén ItlJ g"ro el ﬁysmge?f?ﬁé’&t}foﬁ%?%]ilﬂwe'romde.
SOARHORES BARIHIRE FORFROTALT ddiith@athaptcmgiaholic astivation system;
0.25 peyaireedeifural) § (Aouisys afheyBattylamide SIMBA eolutemeak. positive
contrgl fdre FTAlpoundithomor dnathbadic| activitiowhedyetémR3a0andg/mL  of
2-amig3@ndi@ceat DM Qﬁﬁﬁtioﬁ[ad s R %Bffiﬁlé'lifsfil’ﬂr?}gS with metabolic
. ac , , a v r . e, .. .
cSSEUANE Sobl oL LN fEb i G v o
contrghigF FATOG W elhol <Cilvatin AV sember LorL of the solusion and 588
rL ofithe tpshbasteriel salutipm bx airas| wlutipn ofot9&% uk of vhe dest bacterial
solutibhexrebPO pL of S9 mix with metabolic activation condition) were mixed and
incubated at 37°C under shaking for 90 minutes. 460 uL of the bacterial solution
exposed to the test substance is mixed with 2300 pL of Indicator medium (Micro F
buffer containing biotin: 8 pug/mlL, histidine: 0.2 pg/mL, glucose: 8 mg/mL, Bromo
Cresol Purple: 37.5 pg/mL), each 50 pL 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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7. The conmpound according to claim2, wherein RX is
optionally substituted cycloal kyl, optionally
substituted phenyl, or an optionally substituted
nitrogen-contai ni ng -aromati ¢ het.erocyclic group, or
means p8&siphar maceutically acceptable salt, 'or a solvate
thereof. 8. The conpound according to claim2 or 7,
(0182 erein R3a and R3b are both hydrogen, or its
harmaceutically acceptable salt, or a solvate
Prepargipgdixample he conpound accordlng to claim 3, '
Apearile RBGainR8Y thRJollowih R3dgwarddents! isyrddagan, or its
Inbagdiafaeut CealgoyindGeppé Ut dSH) the Brnfulgqiyvat e. 10 mg
t her eof . EQngQe conmpound according to any one of Olng
claims 1t ﬁ? ein R2a and R2b are both hydroggﬂ
or its pha@ﬁﬁ% ally acceptable salt, or a solvaf%fng
t her eof . *he conpound according to any one of 16 mg
cl ai ns 1tolo wherein ring Ais [Chenical formieodmg

T rodinipaunty rAprdssnde d 30 AHEC b Fm GTRURI)Ora il 1actose are passed
throu%"ﬁtﬁrWW}édlﬁ sge{x@l"p Ccﬁ‘nI 8t ahféhe'{é %{.E@@!ﬂf Eg}f 2 én & sieve.
These %Eﬁedéglt aR%)t 1xerI O rt)nglrﬁ edcﬂ.ow JiS aﬂée & HPC-L (low
viscosiiy fhéfﬂamprgals@e e ABROsaPRFLong it palkinpaded, granulated
(extrusmgmrml@@mmo\nere dismeigir, 0 @rtoobmmhamdydlsa&st Mhetredulting dry
granulovepasdeldythtbugh a vibration sieve (12/60 mesh) to obtain a granule.

[0183]
 Preparation Example 2

A granule for filling a capsule containing the following ingredients is
produced. :

Ingredient Compound represented by the formula (I) 15 mg
‘Lactose 90 mg

Corn starch ' 42 mg

HPC-L ' ] 3 mg

150 mg

The compound represented by the formula (I), and lactose are passed through
a 60 mesh sieve. Corn starch is passed through a 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 granule 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 (D 10 mg
Lactose 90 mg
M1crocrysta_lline cellulose 30 mg
CMC-Na ' _ 15 mg
-Magnesium stearate 5 mg

150 mg

The compound represented by the formula (D, lactose, microcrystalline
cellulose, 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 obtain a 150 mg of a tablet. : '
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NV is Oor S§ Wis O, Sor NR5; Ak is optionally

substituted | ower alkylene, optionally substituted

| ower al kenyl ene, or optionally substituted | ower

al kynyl ene; ring Bis an optionally substituted

car bocyclic group or an optionally substituted
[o185)heterocyclic group; R4 is each independently hal ogen,

. , rcapt o, hal ogeno | ower al kyl, |ower alkyl,
Prepa %g5$¥§ﬁ%§§?ﬁ-o tionally' substituted anjno, or |ower .
- Thaerise ﬁ}ﬁeﬁlqnésa?m-maég& oFitpd gma s¢rifiged o obtain an
inject@lhlgr maceutical |y acceptable salt, or a solvate

Ihpesddefit (C@mpdhed ceppeisndeddgorh@di fogmiudadllai m 11, 3 mge
wherei n riNgndnid Supfaepyit or a nitrogen-containing]51ng'
aromatic hPﬁﬁFi?ﬁX%t‘,e‘} f%{'?ng":Cti% its pharmaceuticall Y1 ml

e

acceptabl e sal't, or a solv thereof. 13. The
- conpound according to claim11l, whereinring A is a
[Industirial epedicebHitad ni ng aromati ¢ het er omonocycl i ¢ group
[0186br its pharmaceutically acceptable salt, or a solvate
THepLent cdfhipole RAMROH Hle @ et iGeF@ ANYnWPRnfor treating a
'diseas%! ﬂlld%eajo g&o&ﬁctim,eggér@tﬁ)hn&hcﬁ } Befosition of amyloid protein.
n|trogen-g ntaining aronmatic etero nocyéflc éroug,
or its pharmaceutically acceptable salt, or a solvate
thereof. 15. A pharnaceutical conposition conprising,
as an active ingredient, the conpound according to any
one of clains 1 to 14, or its pharmaceutically
acceptable salt, or a solvate thereof. 16. A
phar maceuti cal conposition having f3 secretase
inhibitory activity, conprising, as an active
i ngredi ent, the conpound according to any one of
clainms-1 to 14, or its pharnmaceutically acceptable
salt, or a solvate thereof. 17. A method for
inhibiting p secretase activity, conprising
adm ni stering the conpound according to any one of
claims 1 to 14, or its pharnmaceutically acceptable
salt, or a solvate thereof. 18. Use of the conpound
according to any one of clainms 1 to 14, or its
pharmaceutically acceptable salt, or a solvate thereof
. in the manufacture of a nedi canent for inhibiting p
secretase activity. 19. The conpound according to any
one of clainms 1 to 14, or its pharmaceutically
acceptable salt, or a solvate thereof for use in a
met hod for inhibiting p secretase activity.
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CLAIMS

1. A compound represented by the formula (I):
[Chemical formula 1]

Rsa S \r NRZa R2b

0y

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;

R32 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 heteroaryl lower alkoxy, optionally substituted lower alkylthio,
carboxy, cyano, optionally substituted lower alkoxycarbonyl, optionally
substituted amino, optionally substituted carbamoyl, an optionally substituted
carbocyclic group or an optionally substituted heterocyclic group, or R32 and Réc
may be taken together to form a ring, '

or its pharmaceutically acceptable salt, or a solvate thereof.

2. A compound represented by the formula (ID):
[Chemical formula 2]

NRZaRZb
'R3a S \
R3b N an
RX

wherein R* is an optionally substituted carbocyclic group or an optionally
substituted heterocyclic group; .

R3%2 and R3% are each independently hydrogen, halogen, hydroxy, optlonally
substituted lower alkyl, optionally substituted lower alkenyl, optionally
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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
carbocyclic group or an optionally substituted heterocyclic group; and

ring A, R22 and R?" are as defined in claim 1,

or its pharmaceutically acceptable salt or a solvate thereof.

3. A compound represented by the folloWing formula (III)C
[Chemical formula 3]_

b R3a
R S NR2aR2b
R3c l
N
R o (1)

wherein RY is halogeno lower alkyl;

R32, R3b, 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
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
carbocyclic group or an optionally substituted heterocyclic group; and

ring A, R22, and R?® are as defined in claim 1, '

or its pharmaceutically acceptable salt or a solvate thereof.

4. A compound represented by the formula (IV):
[Chemical formula 4]

RZa
RZb N\ S NRZaRZb
R \H/
R3d N.
R1 (IV).

wherein RZ2 and RZ» are each independently hydrogen, halogen, optionally
substituted lower alkyl, or are taken together with a carbon atom to which they
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bind to form a carbocycle; and

ring A, R!, R%, and R2?® are as defined in claim 1, and R3c and R3¢ are as defined in
claim 3, '

or its pharmaceutiqally acceptable salt or a solvate thereof.

5. The compound according to claim 1, wherein R32 and R3¢ are both hydrogen, or
its pharmaceutically acceptable salt, or a solvate thereof.

6. The compound according to any one of claims 1, 4 and 5, wherein R! is alkyl of a

. carbon number of 1 to 3, or its pharmaceutically acceptable salt, or a solvate
thereof. '

7. The compound according to claim 2, wherein RX is optionally substituted
cycloalkyl, optionally substituted phenyl, or an optionally substituted
nitrogen-containing aromatic heterocyclic group, or its pharmaceutically
acceptable salt, or a solvate thereof.

8. The compound according to claim 2 or 7, wherein R32 and R3® are both hydrogen,
or its pharmaceutically acceptable salt, or a solvate thereof.

9. The compound according to _claim -3, wherein R32, R3b, R3c and R34 are all
hydrogen, or its pharmaceutically acceptable salt, or a solvate thereof. '

10. The compound according to any one of claims 1 to 9, wherein R22 and R2® a.re_
both hydrogen, or its pharmaceutically acceptable salt, or a solvate thereof.

11. The compound according to any one of claims 1 to 10, wherein ring A is
[Chemical formula 5]

2,

G .
(R*)n

wherein ring A’ is a carbocyclic group or a heterocyclic group;
G is :
[Chemical formula 6]
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RS Rs
(if) Gi") (iv)
i o o W
7 / = ’ S
O O O A G
R . ~ - O N és or |
S x) (xiif) (xiv") (xixi’)

wherein R® is hydrogen, lower alkyl or acyl; _

RS is optionally substituted lower alkyl, optionally substituted lower alkenyl, or
optionally substituted lower alkynyl; '

W!is O or S; '

W2 is O, S or NRS5;

Ak is optionally substituted lower alkylene, optionally substituted lower
alkenylene, or optionally substituted lower alkynylene;

ring B is an optionally substituted carbocyclic group or an optionally substituted
heterocyclic group; ,

R? 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.

12.. The compound according to claim 11, wherein ring A is phenyl or a
nitrogen-containing aromatic heterocyclic group, or its pharmaceutically
acceptable salt, or a solvate thereof.

13. The compound according to claim 11, wherein ring A’ is a nitrogen-containing
aromatic heteromonocyclic group, or its pharmaceutically acceptable salt, or a
solvate thereof.

14. The compound according to any one of claims 11 to 13, wherein ring B is a
nitrogen-containing aromatic heteromonocyclic group, or its pharmaceutically
acceptable salt, or a solvate thereof. '

15. A pharmaceutical composition comprising, as an active ingredient, the
compound according to any one of claims 1 to 14, or its pharmaceutically
acceptable salt, or a solvate thereof.

16. A pharmaceutical composition having B secretase inhibitory activity,

~ comprising, as an active ingredient, the compound according to any one of claims 1
to 14, or its pharmaceutically acceptable salt, or a solvate thereof.
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17. A method for inhibiting B secretase activity, comprising administering the
compound - according to any one of claims 1 to 14, or its pharmaceutically
acceptable salt, or a solvate thereof.

18. Use of the compound according to any one of claims 1 to 14, or its
pharmaceutically acceptable salt, or a solvate thereof in the manufacture of a
medicament for inhibiting B secretase activity.

19. The compound according to any one of claims 1 to 14, or its pharmaceutically

acceptable salt, or a solvate thereof for use in a method for inhibiting B secretase
activity.
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