DESCRI PTI ON  ANTI FUNGAL AGENT CONTAI NI NG PYRI DI NE

DERI VATI VE Technical Field 5 The present invention
relates to novel antifungal agents containing pyridine
derivatives. Background Art Counterneasures agai nst

opportuni stic infection Ing increasingly 10
i nportant due to the ingmggggﬁ§ﬁeg%tients and el derly
per sons havi ng depressed _.i mmune function_du ﬁgﬂﬁvg
use ofANRHTIN EMdC&MWI\HH@aHXB&DW%QEB
met hods in recent years. As is indicated by the fact
that opportunistic infections caused by different |ow
virul ent organi sms are occurring with increasing
Techri€slReily, the problemof infections will continue to
be present as long as there are underlying 15 diseases

5 Caihal s ERGhIesEs telateaitb fiohvel antfahgalcagents Ebh&mm? pyridine
soci ety consisting of a large proportion of el

derupftfv%%ns that is certain to appear in the near future
ew heasures agai nst infectious diseases, including
the probl em of resistant organi sns, are expected to
beconme an inportant issue. In the field of anti f ungal
agents, pol yene-based anphotericin B or azol e-based
Bach@romng&rﬁazm e, itraconazol e or voriconazole and the
l'i ke were devel oped in the past for the treatnent of
f Grountermeasures égaingt epperuRishic infectons G AGRRINg ‘indreasingly
al ready avail able on the market frequently have a
10  impsitanit dire tethiedncremsetih patipptsantheldedy pessaischawisg seprrssed
organisns is currently becom ng a problem Although
immdefuatlion 606 to thengse vE chembtherppy tindethenadvendedrtreaiment
caspofungin and 25 m cafungin and the |ike have

methS&@fH tacche pBadeV AsOiReAdiastell By fhedlaet tiat Bppbitanitic infections

I nhi bitors enploying a new nechani sm since these

cau?%%%? ﬂ&gﬂﬂ% ﬁYlﬂbh?Qll(?%nisﬁ‘né BRe dcd ﬁﬁg %tH |ﬂbﬁ§d§|ﬁq1frequency,

not adequate as ant| ungal agents

o Yl LT PG Ret ebibrn e 99 ncersg
15 dlségggrﬁﬁc}alug ecrgggesdﬁ'ls;ljétfeenftsq rre.t'?.lg n%gveLr%B’rsr’e |rr]1ta %mgty consisting of
a large proportion of elderly persons that is certain to appear in the near future, new
measures against infectious diseases, including the problem of resistant organisms,
are expected to become an important issue.
in the field of antifungal agents, polyene-based amphotericin B or azole-based
20 fluconazole, itraconazole or voriconazole and the like were developed in the past for
the treatment of, for example, deep mycoses. Since existing drugs already
available on the market frequently have a similar mechanism, the appearance of
azole-resistant organisms is currently becoming a probleni.
Although naturally-occurring cyclic hexapeptides in the form of caspofungin and

25 micafungin and the like have recently been developed as 1,3-B-glucan synthase

inhibitors employing a new mechanism, since these drugs are only available in the
1
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drug based on a new nechanism 5 Patent docunment 1

di scl oses an exanple of the prior art relating to an

anti fungal agent based on such a new mechani sm Patent

docunment 1 describes pyridine derivatives that

denonstrate effects against the onset, progression and
formiobinjecianso they atestiicrotadequateae ashifunggl ageatShogen

from denonstrati ng pathogenicity by inhibiting the

exipndewiof the pressrt cirelinstanceade whigheexisting entifungal agents cannot

inhibiting the transport 10 process of GPlI (glycosyl

be §41836 BatddBudté apktels)a stehg Hesirg fart therdeveloprheet afed highly safe
wal |, and 1 nhibiting the cell wall assenbly together

dru Hégeurﬁﬁgpbw,g,egﬁgm dpherence of fungi to cells.

vvever e group of compounds disclosed in Patent

t hef eopﬁo%ﬁ]@ﬁt 1%n%ﬂar < B bt ?fe gﬂh% "éléﬁﬁidjéﬁ

y structur ferent rom

onpo ccor dj to t :
antfigpaa) AN BRSS GIPHEhE ReY PO %&%ﬁt@d&%ﬂ% dgscribes
in Patent docunent 1 denpbnsjrates ac Vlt in vitro d
pyrn@dﬁraw'vgﬁdbab%mpnswwoei%%aa@ns hf@o P'ngfeSs'O“ an
met abol i zed. However, patent docunents di scl o
prongatioe of gifectienspby oreventingleapathagen ﬁm' dequtsﬁr@iuaglaathogenrcﬂy
simlar to the pyridine derivative (lI) as clained in
by inhibitnigtenéxpressientof el vl surfacedaverprotaindasishibiting the transport
N- (4- pyridyl)carboxam de derivatives 20 having effects

pro@s&6f 8P S@VEQWI Phosphaiidainositel) grhored pesteln iato tire cell wall, and
i nsecti ci mticide or nematocide. Patent docunents

By¥tHer HithNARIbihgI8Id adiérénse of fungi to cells.
Inhy Qbﬁn‘geﬁ'ﬁﬁ?'!)gfie@% og on pt%osphodl gsjterase 4 J

Ho@g%ﬂl?e #HLI& 01‘0@& 6ur‘fjt§§:H|§§I%eg in ﬁ’%?éﬁt'di’)%%ment 1 has

ni co nam de derrvatives havi

2-b&8gﬂﬁ§l{l§l %é %ggée %S {rklgt%? %ﬁ?@ﬂ.&#‘n gsmaggrlggir%ﬁjrally different
rorgst%\égtn{q\@%gggéc%g@ﬁggg ZpF%C@E\ eﬁua'oggl M@eg%@s ngough the
i nvention are not described in any of Patent docune

gropptal compunsisdiaslosed iy Batent Flpsumsgw rdﬁm@?%rfﬂﬁﬁ y’rlct'wtv in vitro,

fungal species such as Candida, Aspergillus or
the@rhavegroblenss ipdeo sschiag beirg easily metabizedi scl osed at
all in the conmpounds disclosed in Patent docunents 2

t oHBweWat, paitentodaomrnéntd 2 tothdisplasprexamalés of the prior art that the

I nternational Publication WO 02/04626
most structurally similar to the pyridine derivative (I) as claimed in the present
invention. Patent document 2 describes N-(4-pyridyl)carboxamide derivatives
having effects as an agricultural chemical, and particularly as an insecticide, miticide
or nematocide. Patent documents 3 to 6 describe 2-aryloxynicotinamide derivatives
having inhibitory action on phosphodiesterase 4 (PDE4), while patent document 7
describes 6-(arylamino)nicotinamide derivatives having cannabinoid receptor
regulatory action, and patent document 8 describes 6-(aryloxy)nicotinamide

derivatives having Na*/Ca®" exchanger inhibitory action. However, compounds

according to the present invention are not described in any of Patent documents 2 to
2
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5 Patent docunent 2 the specification of US Patent No.
5852042 Patent docunent 3 : the specification of
Eur opean Patent Publication No. 1229034 Patent
docunent 4 : the panphlet of Internationa
Publ i cati ons WO 02/ 060875 Patent docunent 5 the
8, apdraptiifungal faction @gainst endinaryivnoakspesies 1o as Serstida, fispergilius
Pat ent docunent 6 the panphlet of International
or Gyptdooati® sp¥Ees hdaRaliRe Pae ot dischsedrmt all in thégompounds
panphl et of International Publication WO 2004/029027
disdigéNin PaRRIEbEURehBE2 BR8Pl et of [ nternati onal
Publ i cati on WO 2004/ 000813 Disclosure of Invention 15

ProplABotomBAt $° 'tlY@ﬁ ﬁ?hﬁé’(%f'lﬁt‘éﬁiﬁtidh%l Pﬁbp@étﬁﬁﬂ!\l@ 02/04626

t he present 1 nventio to provide an anti fungal

Con@t@g%é{g@% PHRSH QpoBREAIdNGRlSTSAERINBObBEOMS. | 1

uhgal "agents superi or

st a%q%ws qp f%rger{;bgﬁg ltlpgr op%ﬁrlfﬁaﬁaht ﬁ@%}%%%ﬂsﬁ%ﬁg%dﬁhcaﬁon No.

result of conducting extensive studies with the
1229984g0i ng in view, the inventors of the present
i nvention succeeded in synthesizing novel pyri

dePatent docsmenpdadhe pamphjetrafdniesnatinnah é’bﬂbﬁmﬂ% ‘(VIQ 02/060875
30X RHR2 NNH R3 having a structure in whi

2- Rafent dpcuient 5r:ithg pamphdetraftisteohationsl Publjeatign WQ 02/060896
bonded usi ng am donet hyl ene as a |inker, and found

t hphtehb @6uSRAPBUNHE patphletsafiiateroaticar Fubligatiora &{® ©3/068232
thereby | eading to conpletion of the present

' n#fféwt ABcumeNe 78 the g‘aﬁﬁ)rﬂ’éﬁﬁqmerhﬂﬁtﬁ@ iPRBliBAROM WO :2004/029027

compound represented by the follow ng formul a

( | patedt dBcifleht 8" thY Padighibtr IRimational Publication WO 2004/000813

Disclosure of Invention

Problems to be Solved by the Invention

An object of the present invention is to. provide an antifungal agent having
superior antifungal action- not found in conventional antifungal agents that is also

superior in terms of physical properties, safety and metabolic stability.

Means for Solving the Problems
As a result of conducting extensive studies with the foregoing in view, the
inventors of the present invention succeeded in synthesizing novel pyridine

derivatives represented by the following formula (l):



O\ NX2RHR(li NN-12 R3 [wherein X represents
an oxygen atom sulfur atomor -NH, Rl represents a
hydrogen atom a hal ogen atom a cyano group, an am no
10 group or an arbitrary group selected from
substituent group a; and R2 and R3 independently
represent a hydrogemyatom a hal ogen atom a hydroxyl
group or an arbitrarly group selected from substituent
group c, exce ese_LX whi ch and R3 are
bot h hydr qge L Q
al kyl groﬂ%, 3 .
group, a C3-6 CMCI oaNKyl group, -6 cycl oal kyl
Cl1.6 al kyl group, a Cl.6 al koxy‘gfFdup, a C2~
al kenyl oxy group, a C2.6 al kynylxy group, a C3-8
cycl oal koxy group, a C3-8 cycloal'Ryl Cl.6 al koxy
group, 4 a Cl_6 alkylthio group, a C3_5 cycl oal kyl
Cl1 6 alkylthio group, a nono-Cl-e al kylam no group, a
nmono- C24 al kenyl am no group, .a nono-C2 6, al kynyl am no
hayyng agstrustunegnoviteh @ 2-aMicapkidingfineg %B?{%X%Mg‘l%%ﬁ%p are
cycl oal kyl C1 6 al kylam no group, a di-Cl-6
bordéd LisingramigomethylenEhsea linker) and faymngd thgt Sigsegrmaounds have
Cl 5 al koxy C1.6 al kyl group, 5 and each group ] ]
supkfcHaraashgan agtids, therebyt leatimgptoecampletian of fhe pregent invention.
arbitrary groups selected fromthe follow ng

SUR&,%élyqngr;gg%mih'verﬁtmmp.tdvtde@at group b) a hal ogen

atom a’’hy group, a nmercapto group, a cyano

te th f;
11195 Brn @it rebreferiith LY B8toding Rnaly), 6f L8l or fydrate thereo

group and an am nosulfonyl group, (substituent group
c) a Cl1_6 alkyl groufy, a C2_6 al kenyl group, a C2-e
al kynyl group, cycloal kxl

2

[wherein X represents an oxygen atom, sulfur atom or -NH-,

R' represents a hydrogen atom, a halogen atom, a cyano group, an amino
group or an arbitrary group selected from substituent group a; and

R? and R? independently represent a hydrogen atom, a halogen atom, a
hydroxyl group or an arbitrary group selected from substituent group c, except for a
case iﬁ which R? and R® are both hydrogen atoms:

(substituent group a)

a C1.5 alkyl group, a Co¢ alkenyl group, a Czs alkynyl group, a Cas cycloalkyl
group, a Cas cycloalkyl Cq¢ alkyl group, a C1s alkoxy group, a Cz¢ alkenyloxy group,

a Ca.s alkynyloxy group, a Css cycloalkoxy group, a Cas cycloalkyl C1.s alkoxy group,
4
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Cl1 6 alkyl group, a Ce_10 aryl C1_6 al kyl group, a 5-
to 10-nenbered heterocyclic C1_6 alkyl group, a Cl_e
al koxy group, a C2_6 al kenyl oxy group, a C26

al kynyl oxy group, a 15 C5_10 aryloxy group, a C3.e
cycl oal kyl Cl1_e al koxy group, a Ce 1o aryl Cl_6 al koxy

a Co§ QHkI?Ithioég@aE,lﬁ Galg\dyeloal ki G5 cadlkylthio graum a moBo-Eos alkylamino
10- menbered heterocyclic Cl_6 al koxy group, a ClL.5

1 dal lamiino ;
grogé,gé’?é%nglc% Qikégﬁbfnﬂheiﬁ%u . ARiYhIC..4 aligny! @roup, a

up, a nono-Ce.lo ar 1$ al kyl ami no group, a

Mo C?’E@;?M%fﬁ”‘g%@gﬁyé B R Flof A C R HIAdmino group. 2

. CL. , 0 . _

d"‘ﬁtﬁb@l‘ﬁ?ﬂi’?ﬂ 8@‘?‘&{;6‘ @?ﬁgﬁyﬁﬁgqﬂ{gﬁ%@p %ﬁ?ﬁ%ggél%dgge%m alkyl group,
b S OB ST Lo s Bl g 8 Abitfhry aroups

conpound, or the salt or the hydrate thereof according
seleated from fh follawingesubstituentgrpdBdit s a hydrogen at om
an am no group or a Cl.6 al koxy Cl1_6 al kyl group; 25

[ 3fsubstifoentgroupus)d, or the salt or the hydrate thereof
according to item[1], wherein RL represents a

hys h@ﬁﬁgnaét@m, sy drokylQroup i nsrcapioegrioapy awyBnb group, a Cie
gr oup; [4] : the conpound, or the salt or the

a|k%#6%3a el 51'% ggﬂﬁﬁ r5.N@ 1@nREHbeRRl Métetddelic gidup,teoCi.s alkoxy

erern R3 independently represents a
arolY 0T BRBRIe BN, Group o- 1. [(substiiuent -
2l (Belihy )’ s sl Yoxy oroup. & C2.6 4l kenyl oxy
2 s i GsauRyA Ceh ARSI BEIP of Gap MBS E Dh Py Svcloalo
B85 oy oo S ek BB s Caei et v
Cl.6 al koxy Cl.6 al koxy grougeand a Cl-6 al koxy Cl.6

alkyll groupga @ip, alleowy gracip, gréuepalienylpky M astbs BIKYIIRXY group, a
group c-1 may 10 have 1 to 3 groups selected fromthe

Cs. o SyoxyQTelip 4 0. s afycoatiall GiaralkdxyngroapCa. Gs-alakyl C1.6 alkoxy group,
group and a Cl1.6 al koxy group] [5] : the conpound, or

» ety Py UNRROO a5 oo amtndd sl ore o o
a CSHIRSHES ¢ BIKOXY'PEES #hiifo-B6PARERTINSEBUP, a mono-Ce1o aryl Cie
afkylamino group, a Ce-10 aryloxy C.s alkyl group, a C1 alkoxy C15 alkyl group and a
5- to 10-membered heterocycloxy C.s alkyl group, and

each group described in substituent group ¢ may have 1 to 3 groups selected
from the group consisting of a halogen atom, a Ci.¢ alkyl group and a C15 alkoxy
group]
[2] : the compound, or the salt or the hydrate thereof according to item [1], wherein R
represents a hydrogen atom, an amino group or a Ci.¢ alkoxy C1.s alkyl group;

[3] : the compound, or the salt or the hydrate thereof according to item [1], wherein R’

represents a hydrogen atom, an amino group or a methoxymethy! group;
5
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or an arbitrary group selected from substituent group
0-2; 15 [(substituent group c-2) a butyl group, a
benzyl group, a nethoxy group, an ethoxy group, a
propoxy group, a butoxy group, a pentyl oxy group, an
i sobut oxy group, a 4-nethyl butoxy group, a

[4] :%PE%FQIP&}HG?W {16 8alPor me?hfdr@'tsﬂﬂtelwbmmmdiy\ggomm orenof items
al 'yl oXy group, a 3-nethyl-but-2-enyloxy group, a

[1] t@ﬁ?]%v@ér:rﬁngﬁg aHd B ndép@ﬁd’é’ﬁt&;/)’ L&M= H RYdrogen atdm, a halogen

y group, a pheno roup, a

atoBA B gPGUBLs s e ol BRGTR e 1P ©
3-fl uoro-benzyl oxy .group, a 4-fluoro-benzyl oxy group,
a [@@ﬂt'w%tlﬂé‘g%elpbwy group, a

t et rahydr opyran- 2-yl net hoxy group, a 2-pyridyl mnet hox

018 Giys 2D PR,y Dot WK 510 GO S10UP. 4 Gy PUKAOHET ARy A C2e

group, a nmethoxyethoxy group, an ethoxyet hoxy group, ?
alkérylomt foupyatGyd alsyoylpxagroum Crnoahyisx,arodp o bs-s[@eioalkyl Cie

t he conpound, or the salt or the hydrate thereof

alk%gﬁgrfdﬂip% @@miarrﬁrm{_&moky pBdup, s6CukearylaxydBi.galasy group, a 5- to
and R3 is a hydrogen atom [7] : the conpound, or

- Qralikoxwy € da
10 Lrib?vﬁéjeH HY ﬁdﬁ?gl‘l’k{%@bﬂd@&j@@b, 205 Qrlkoxy €5 alkpxgigeoup an

t
tens [1 , Wherein a bonding position of R

C1.git %Ié(ﬁrgﬁ?i %1% df'gé)ﬁﬁue?ﬁ?%?% ’Bb’qdd"&eéb'l‘ibféd% su%bﬂﬂdl@htl?ﬁb:uﬁ c-1 may

(1) R~ NN 5 [8
ha\gg‘i 6(? g%&ﬁ% Sgl%;gtetﬁo%ﬁhhﬁhgb F?Pg%ﬁfdéﬁf‘tmmﬁ@% atom, 2 C1.g alkyl
bondi np ositions of R2 and R3 are the positions
9"0%19@"6%%&3@@15?)‘3‘{9{8”" artial structure of the follow ng
1, bt P san B B S D B8 oftoms 11
to [(1;;, vlvlit—:(?rrgian I[:{%]and R® independently represents a hydrogen atom, a halogen atom
or an arbitrary group selected from substituent group c-2;

[(substituent group c-2)

a buty! group, a benzyl group, a methoxy group, an ethoxy group, a propoxy
group, a butoxy group, a pentyloxy group, an isobutoxy group, a 4-methyibutoxy
group, a 2-methylbutoxy group, a 2,2-dimethylpropoxy group, an allyloxy group, a
3-methyl-but-2-enyloxy group, a but-2-enyloxy group, a prop-2-ynytoxy group, a
but-2-ynyloxy group, a phenoxy group, a cyclopropylmethoxy group, a
phenoxyethoxy group, a benzyloxy group, a 2-fluoro-benzyloxy group, a
3-fluoro-benzyloxy group, a 4-fluoro-benzyloxy group, a 2-chloro-benzyloxy group, a
tetrahydropyran-2-yimethoxy group, a 2-pyridylmethoxy group, a 3-pyridylmethoxy
group, a 4-pyridylmethoxy group, a methoxyethoxy group, an ethoxyethoxy group, a
methoxymethyl group and an ethoxymethyl group]

[6] : the compound, or the salt or the hydrate thereof according to item [4] or [5],
6
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to [8], wherein X represents an oxygen atom 10 [10]

a conpound selected fromthe group consisting of the

foll owi ng compounds, or a salt or a hydrate thereof:

70 o0 NCF~-W- N1 OCF6 0 O ~N C%CHz N *6 HzN

NHH O OCF6CF1, OO F~ NN Nz OCH HNN OO AOCFz
wheeiNi dnly ohe\of[R2ldnd R iphaydesgar atomh, conposi tion

conpri sing the conmpound, or the salt or the hydrate

[7] :Etﬁg]rc%%pa&ﬁ\‘bo of it shiP o the Rydrats tHeredFadcbirding th ly;one of items [1]

medi cament conprising the conmpound, or f he
al £ oL th - - ' idh PépreSeAfdd 9P thedartial
to [é?]t @’b&'%‘?]a $%,|i‘%/|%]%to§gfoﬁ %{]qgf 'Saaﬁﬁgﬁplg? u%%al agent?w b
conpri.sing, as an acti .ingredient, the compound, or
strup];\.gg qgﬂ’??‘ﬂp“ﬁ"ﬂ% WW%X@’ther eof according to any one
of itenms [1] to [10]; [14]~: a nethod for preventing
and/or treating a fu iknfection by admnistering a
phar macol ogically e |f ect| ve anmount of thﬁi conpound, or
the salt or the hydiate-Lthereof accordi & to any one
of items [1] toRZI0]; N0 [MNb}, : a use of the conpound,
or the salt or the hydrate thereof according to any

one of items [1] t 0], for manufacturin n :

[8] e qarRRRUNG, 8 The Sﬁlﬁﬁi’?é&&é{%ﬁ thergof deqardifig.fd any one of items [1]
I nvention 8 ) 3 »

to [7], wherein bonding positions of R® and R” are the positions represented by the

partial structure of the following formula (111);

| {0

[9] : the compound, or the salt or the hydrate thereof according to any one of items [1]
to [8], wherein X represents an oxygen aiom;
[10]: a compound selected from the group consisting of the following compounds, or

a salt or a hydrate thereof:



Pyridine derivatives (I) according to the present
invention, or salts or hydrates thereof, 1)
denonstrate effects agai nst the onset, progression and
prol ongation of infections by preventing the
pat hogens from denonstrating pat hogenicity by
i nhibitpng the expression of cell wald surface |ayer
protaip qpd Lmhibiting the cell 5
it Thi bi ti ng the adhefepte of t :]
ael N “ahd 2) i P8t ms Nof Mphysi Sox, :
properties, safety and netabolic stability, and
extrenely useful as a preventive or therapeutic agent
| infections. Best Mdde for Cagrying>Qut the
de foll ow ng defines the ol 5, terns
IWkelldeseri bed i p=the pres PEY seciyfi i
Hdes @ anat,i,z ﬁ?e p

i nvention by showi ng entodi nents thereof. In
present specification, although the structura
formul as of conpounds may represent a certain isoner
for tRe sake of convenience, all isonmers such as 15

$>: d sonmers, optical is :
t ic|c.revns st ex eoi sonpr s,
allt oMegr s cap 85E s uct
conpound as well as isoneric mxtures are 1 ncluded TT °
the present invention, are not |imted to the
descriptions of fornmulas provided for the sake of
conveni efjce, and may be a single isoner or a mxture
t her | t hough optical isomers and racemates

na e R0 pre n the conmpounds according to the
AFESaNT Mhvent

s a result of having asymmetric
carbons in a nolec of, these are not limted
in the present inventi®n? and all such optical

i soners and racemates are included therein. In

ddi ti | & h h Y [
117 6 bt mapRdCH S Brsf SRRl PR o2 RPENgToF it or the
le crystal formo ture conposed

hyfﬁgeéttgg;/%f%??on nQ 1 AD¥ CJE %‘PFH? ﬁéi? iq_aqjes such as
(125 praslioRent CoBbRFBSdRe COMASIELAT the Falt GEie Eats thereof

compound forned as a result of the compounds according
accooding do apyesenef itemefitlitod1®lei ng subjected to

nmet abolismin the body such as oxidation,
[13]: an antifungal agent comprising, as an active ingredient, the compound, or the

.
E]

salt or the hydrate thereof according to any one of items [1] to [10];

[14] : a method for preventing and/or treating a fungal infection by administering a
pharmacologically effective amount of the compound, or the salt or the hydrate
thereof according to any one of items [1] to [10];

[15) : a use of the compound, or the salt or the hydrate thereof according to any one

of items [1] to [10], for manufacturing an antifungal agent.

Advantageous Effects of the Invention

8
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reduction, hydrolysis or conjugation (so-called

nmet abol i tes) and conpounds that form the conpounds

according to the present invention as a result of

bei ng subjected to 5 metabolismin the body such as

oxi dation, reduction, hydrolysis or conjugation

( Pyricind @ehmmésqgsa)ccercnngm the preiseobtinventionon $alts or hydrates

scope of the present invention. The term"Cl 6 al kyl
thergbRup deHﬁﬁfétHa‘?e effecter t th ensél, progressiverands pratorgation of

nonoval ent, |inear or branched aIkyI group having 1 to

lnfeﬁt dé?’{) !&Er@{e@ﬁﬁiﬂﬁé' b% 5@‘:3 ffcﬁﬁ”@‘éhﬁ&sﬁatlhgqiaﬂh@g@mmmby inhibiting

rom an phatl ¢ hydrocarbon having 1

the tpﬁ%reéglgg S r ?I?gﬁrg?ce I%QSFE t&lpe&g‘rﬂgﬁg’ﬂﬁg tt‘é&r‘gﬁgwall assembly

togebe ity %WB R bRl o b st e"a Q2 iiyyperior in terms of
group, a n-pentyl group, an is u

physisel pr@meweSgrsaEﬁtiy and retapelic pia %éﬁ d g"‘i fﬁﬁlyh@ﬁeJH‘t?ﬁ a
group, a 2-nethyl butyl group, a 1, 1- dlnethylpropyl

prevgriive, ordhérabeditivegept tnr upgalgnteahions n-hexyl group, an
i sohexyl group, a 15 1-nethyl pentyl group, a
2-met hyl pentyl group, a 3-nethyl pentyl group, a
1, 1-di net hyl butyl group, a 1, 2-di nethyl butyl group, a

Best ModH H )Outgh@llmerﬂlonl 3-di met hyl butyl group, a
2, 3- dlnethyl group, a 3, 3-dinmethyl butyl group, a

bed in th t
Rt

spe%lrﬁ%%ﬁ?n g 1' {c{?ft{l%srl% gﬁﬁ%&p%%ﬁat%{no?’fﬁgeﬁresent invention by showing

Pr ferable exanpl es include a nethyl group, an ethyl
eml@q%mgan it erTeBFopyl group, an isopropyl group, a
n- butyl group, an isobut ro ut vl
a Indhe-psasgint W&%Pntﬂﬁ‘qmﬁgﬁw&w orpbilas df ‘2@'99?”"‘15 may
group” used in the present specification refers to.a
représerda cautanmmmref@r thecsakg o gecm}@nm%@ lljsqrgegs such as
carbons that may contain I to 2 double 25 bonds;
geaperichl isomenspdpticabisoners HnasadIqmasmn@tmﬂaﬂbogﬁoﬁfﬁfetasomers
1- propenyl group, a 2-propenyl group, a 1-butenyl
rot&h@#@an@tﬁﬁb#ﬁ?@ﬁbpﬂﬁlem,str&cfimllyt ecourrigg dopa campound as well as
2- et hyl - 1- propenyl group, a pentenyl group, a

iso e?%trhbcf}{ur%s Bift FILdEd RiPe prebewanyéntiar, aite noklimited to the
exanedi enyl group or the |ike. Preferable exanples

e%&@ﬁg Hﬁbrgﬁdgzggﬂ%\nq&gtb? etlps sélé?c"c))g E,SHgérgGﬁﬁé’ (Fehe}]r;/cﬁmay be a single
iso%re?%e’a mixture thereof. Thus, although optical isomers and racemates may be
present in the compounds according to the present invention as a result of having
asymmetric carbons in a molecule thereof, these are not limited in the present
invention, and all such optical isomers and racemates are included therein. In
addition, although crystal polymorphism may also be present, this is similarly not
limited, and crystals may have a single crystal form or a mixture composed of two or

more crystal forms. Solvates such as anhydrides and hydrates are included in the

compounds according to the present invention,
9
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a 3-butenyl group, a 2-nethyl-1-propenyl group, a
3-net hyl -2-butenyl group or the 5 like. The term"C2.6
al kynyl group” used in the present specification
refers to a linear or branched al kynyl group having 2
to 6 carbon atons that may contain | to 2 triple .
b didlditiope ebfpourddopheds asfa nasultiof v compounds aisgarding to the
group, a 1l-propynyl group, a 2-propynyl group, a
preserit ivehtio P‘Eﬁé?h@ suBjedtdoyitabliomin the Bodytsuehlasgoxidation,
a pentynyl 10 group, a hexynyl group, a hexanedi ynyl
redw?c{t%%p h?& ro'i%k‘?s bt ES!ljugﬁﬁéﬁ gﬁ?bﬁlle‘ﬁ(ﬁ%tﬁﬂiteé)%d@&npﬁunds that form
et hynyf “group, a I-propynyl group, a 2-propynyl group,

e SRS A SEAR o YR FeREhY om0 B b stiecod
e B pRAS S5 o8 SRS Bt b doon

atons; specific exanples of 15 which i chude a .. ,
(so-cqtedpragsyupshareaso indyded pithin thgseepe &t & Pregsntigyention.
group, a cycl ohexyl group, a cycloheptyl group, a
cyheoterinyICqgrallkyl grouphused kethemresentgnecificatignyetess to a
include a cyclopropyl group, a cyclobutyl group, a
Mmool eRelifia4r aisrapched atkyt brouxiyaving dup écarboa atows derived by
The term"C _6 al koxy group” used in the present

i ishRlé AfbifraAEhvdrbBen atsddom a0 aliphatic dlydescashgrydaving 1 to
remgpgrg [ gﬁ%gndeoll tgﬁt)ﬁde gnd of the previously defined

6 cs%tlrn épﬁaégllngy%%?tﬁﬁe %Réﬁngﬁé&?&l" Wwhieh§r@les @smethyMarélip, an ethyl group, a

et hoxy gr an ethoxy group, “a  n-propoxy
roup. ., an_isopr X 0 - ; -
-pfiedh oy gt SORTORN WaBbot Prodv iRl sh 1800, giéur, = secbutl
group, n- pent yl ox r.ou an 1 sopent.yi LoD,
aroda.ca art Py roP ot Pl HelindR: RSPy foUp? o SEe-pentyl group, a
1- met hyl but oxy group, a 25 2-ngthyl but oxy qroup, .
neopentyl; GreuRy Brk-BIeeR) DU GFoUR aﬁi‘-‘%&"%@l"%l%’%&'ﬁo ;1 T-dimethylpropyl
group, a n-hexyloxy group, an isohexyloxy group, a
grolipnatit8-diresthylpsrpylggmup, a-hexy- grouRy PPeSAREXYX GreiRd,
a 3-met hyl pentyl oxy group, a 1, 1-di met hyl but oxy group,

1-niethyip@ntyl rgrbtp) »2toethyipenty, geoup, 2-3medhyipbbivt @gup, a
group, a 1, 3-di nmethyl butoxy group, a

1,12%diRrcthyIBULYY |geie) e 1 - @vibth@btyd-gtoup; d2| Bdimethylrutyl pgroup, a
a 1-et’hyl butoxy group, a 2-ethyl butoxy group, a

1,3édriglue§rj§|5m§?tg%;9,r@9@smnsgtﬁymum grodp 2a B 3-ARhéml butdogroup, a
1-ethylbutyl group, a 2-ethylbutyl group, a 1,1,2-trimethylpropyl group, a
1,2,2-trimethylpropyl group, a 1-ethyl-1-methylpropyl group, a 1-ethyl-2-methylpropyl |
group or the like. Preferable examples include a methyl group, an ethyl group, a
n-propy! group, an isopropyl group, a n-butyl group, an isobutyl group, a sec-butyl
group, a tert-butyl group or the like.

The term "Ca.¢ alkenyl group” used in the present specification refers to a linear
or branched alkeny! group having 2 to 6 carbons that may contain 1 to 2 double

bonds; specific examples of which include an ethenyl group, a 1-propenyl group, a

2-propenyl group, a 1-butenyl group, a 2-butenyi group, a 3-butenyl group, a
10
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5 a 1-ethyl-1-nethyi propoxy group, a

1- et hyl -2-nmet hyl propoxy group or the like. Preferable
exanpl es include a nmethoxy group, an ethoxy group, a
n- pr opoxy group, an isopropoxy group, a n-butoxy

roup, an i sobutox roup,. a sec-butox [ oup,
2-"’1%8?M|B‘b9m,@ylyb gmﬂ:,‘\é 3@mf@gvl s?upm?&mt\ﬁvlgié%ggenv? group, a hexenyl
al kyl thio group"” used in the present specification
groupf®hexanedierny) gyop ori the likec h Preferable examples inchusiaian ethenyl
to the end of the previously defined "Cl-6 al kyl
grogp,caln-propenyli droapca @vpiopengf griup;la 1-botemgk geoup, a 2-butenyl group,
nmet hylthi o group, an ethylthio group, a n-propylthio
a 3BUReiyl GBupSE RF-RithyiM -Praseryp gréup) 208Hnyéthl-2-blitenyd gréup or the
i sobutylthio group,” a sec-butylthio group, a
liket € t-butyl thio group, a n-pentylthio group, an
i sopentylthio group, a sec-pentylthio group, a

n ent vyl thio_or ol- i :
2 8% PR fraa 2R ool o8 INtntirk il hesiifidfipndefers to a inear
roup, . a 1, 2-di met hy| pr L.t hi ou n- hexyl t hj

or taclisd kv e TG Gi6 Bearon Sl e ey Eottels 1 To 2 triple
group, a 2-methylpentylthio group, a :

borgsispesifip exapptas @hl@ggndude,aﬂ%tﬁm| HgoHR: @1 RapYNYl group, a
group, a 1,2-dinethylbutylthio group, a

2-peypngl geaupy Bitrbutynlyl grayimo @p2-baitynys gooums ehHbbitiiMl Grewp, a pentynyl
group, a 2,3-dinmethylbutylthio group, a

grodp 3a Hierpiy) grbup,yd hbxanagdipuyl graup -artthy liket yPtdferak?® examples
group, a 2-ethylbutylthio group, a

inclidé afr dthiyARAt drolLpr ARy bidpyRyD graUD, aaz-fropynyl group, a 1-butynyl group,
1,2,2-trinethyl propylthio group, a 1 -ethyl-1 :

a 23&;&@( GPEGE SRy Bup r the kY1 - 2- et hyl pr opyl thio

rabl e exanpl es include a

AT e
oycfi alisEts vdipeera B uphelfitg Adb Biatbn fleE; siettc gramples of
Y

al kyl carbonyl group” used in the present s ecif;[?ati on

whigliggldde § gycloppopyl cgeUPH amcmtﬁvlcﬁpyenmcyglpaeﬂ ¥l group, a
bonded to the end of the previously defined "Cl-6

cyclghexy! greum's cmmtvl@r@manmcyglogpﬁ«k@rw onthetile.q Preferable
nmet hyl car bonyl group, an ethyl carbonyl group, a

examples indlede hayglopgo oyl pgroaip, assyshabugy cgrobpng icyglopeptybgroup, a
the like. The term"C2-6 al kenyl oxy group"” used in the

cyclotRsgngrotipesr fhedike. on refers to a 5 group in which an

oxygen atomis bonded to the end of the previously

deth@estm @f-eﬁalkoxy group" used in the present specification refers to a group
in which an oxygen atom is bonded to the end of the previously defined "C..¢ alkyl
group"; specific examples of which include a methoxy group, an ethoxy group, a
n-propoxy group , an isopropoxy group, a n-butoxy group, an isobutoxy group, a
sec-butoxy group, a fert-butoxy group, a n-pentyloxy group, an isopentyloxy group, a
sec-pentyloxy group, a neopentyloxy group, a 1-methylbutoxy group, a

2-methylbutoxy group, a 1,1-dimethylpropoxy group, a 1,2-dimethylpropoxy group, a

n-hexyloxy group, an isohexyloxy group, a 1-methylpentyloxy group, a
11
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al kenyl group"; specific exanples of which include an

et henyl oxy group, a 1-propenyl oxy group, a

2- propenyl oxy group, a 1-butenyl oxy group, a

2-butenyl oxy group, a 3-butenyl oxy group, a

2- et hyl - 1- propenyl oxy group, a pentenyl oxy group, a
2-mdtHiEhéntytoky bgroapy h B«netingdpentyloxiyegronpl, 8xly1gliweHyibutoxy group, a

hexanedi enyl oxy group or the 10 like. Preferable

1 ,2%%&%?0}&%5_? gﬂﬁﬁa A oLdiathylsitoxy @roup Aa 1;Pdopetinylbutgxy group, a

group, ropenyl oxy group, a 1-butenyl oxy group, a

2,3-%1] ﬁétrﬁéﬁdt?ﬁ Fg?&l%‘,pa F?B-arrﬁé’thﬂhﬂlté}?yy grlipn @p1-ethylbutoxy group, a

openyl oxy group, a’ 3-nethyl-2-butenyl oxy

t h | i . " - | | . n
2-<fiifoR) a3 Hiiekiifonpry Srl s Y 2ptiseg ropoxy group,
2 Tty b IBERc R, 8 Tl YRy R OBeR Erdip Ghhe fike.

exanpl es of which include an et hynyl roup, a
Preierpgfqoqmpbe; igelyde a r@eﬂlqa%amﬂy» éﬁ‘f%%&g group, & n-propoxy group,
1-butynyl oxy group, a 2-butynyl oxy group, a
an Bopropoxyl groupy acupUtaxypgraups ANGSePWPRY rodP A SERTAURXY droup, a
group, a hexanediynyl group or the like. Preferable
tenqmﬂﬁﬁﬁgﬁngﬂ@rﬂﬂﬁhﬁm et hynyl oxy group, a 1-propynyl oxy
group, a 2-propynyl oxy group, a 1-butynyl oxy group,fa .
2- . ItSioBupBusSed i tHeypresgnpsmagificationhrefers to a
Iiﬁggxgﬁtagi?ﬁﬁgc3-gy?ygloaIkoxy g¢oup" used in the

gra@@ézﬂ{icﬁ et %g%]rh%‘bﬁﬁﬁﬁ% {He énd Bf iedpreviousiyrtefimed "Ci.s alky!

atomts ed to e end of the previously
defined £ C3 3 cyclogl TRYR bf hroupX ARRYAFIRG group, a
ol orpaciis oSS i Indl B meRPRSic gioup BITEIARING oroup
group, a cycl opentyl oxy. grou a, Yo v i ,
By B a2k FopLoRBIsp oralh 7 BYS RS B o sgByitnio group
the like. Preferable exanples include .cycl opr :
a sgcciyithio @‘@I-lﬁb@tfwu@f@%,grﬁue’y% de‘%ﬁ‘iﬂ"aﬁ °§Bo§ﬁ?§(‘§’e”ty'th'°
cycl ohexyloxy 13 group or the like. The terﬂwy" Ci ?h a
grau; laosedepentgithio gidup, agrenpsentyltial graup 1petyiputyithio group,
specification refers to a group in which an arbitrary ,
2-thgthylgayitias agroap, & Het-diresihylprbpylthie igreup: i.2-dimethyl propylthio
group” Is replaced with the previously defined "C3-6
gréE; lPRIHEXY 1B Ot Lp, SResoHexylthicesrup, esi-ofetiyipentylthio group, a
i nclude a" cycl opropyl nmet hyl group, a cycl obutyl net hyl

- ' 1 1N graups ol Qhdimetbbtythio group, a
2yt EIORS H 3 (iphpleratie graurs

1,2-dimethylbutylthio group, a 2,2-dimethylbutylthio group, a 1,3-dimethylbutylthio

group, a 2,3-dimethylbutylthio group, a 3,3-dimethylbutylthio group, a 1-ethylbutylthio

“group, a 2-ethylbutylthio group, a 1,1,2-trimethylpropylthio group, a

1,2,2-trimethylpropylthio group, a 1-ethyl-1-methylpropylthio group, a
1-ethyl-2-methylpropylithio group or the like. Preferable examples include a
methylthio group, an ethylthio group, a n-propylthio group, an isopropylthio group, a
n-butyltnio group, an isobutyithio group, a sec-butylthio group, a terf-butylthio group
or the like.

The term "Cy.¢ alkylcarbonyl group™ used in the present specification refersto a
12
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cycl obutyl ethyl group, a cyclopentylethyl group, a
cycl ohexyl ethyl group or the like. The term"C3-6
cycl oal kyl Cl1-6 al koxy group"” used in the present
specification refers to a group in whi ch an arbitrary
hydrogen atom of the previously defined "Cl-6

groap kowpialy @cprbanyl gegupisqwndedtotthe epdeaf |tber§r§»n%$iv|ﬁi@8r'ed "Cis
"C3-6 cycl oal kyl group"; specific exanples of which

alkyl gedwste specific lesiamping oferwhi@hynqmera methylcarbonyl group, an
cycl obut yl net hoxy group, a cycl opentyl nmet hoxy group,

ethficadangh§raUpTatReopyiiaRbonyl Jrép, apisopydmyicarvynyrgropp or the like.

a cyclobutylethoxy group, a cycl opentyl ethoxy group, a

CYFhO 'l(.‘? £’I§¥ ?Eﬁ“phﬁg“td}%d |h'tﬁ§ rés_'%n'f Eebﬁbﬁtro@&i%rs to a

cycl oa group” in the present

ngHﬁifﬂs"f&é%aéfb %Rr%‘%'? %ﬁgﬁ i Boflued Fé*f"éeé‘? 18t e eyl défined Ca
alkdiuf b S efeqEsp Fﬁrfa\aﬁ'%né‘“ﬂé'ﬂdé%@ ﬁs'f@zsir%rrae a

mhlch |nclude a cycl opropyl net hyl t

1-PESRArYIYy OFRMh P 2-RTPVIRNY, JEPUR, @ ﬂ&y!ﬁqw?@t Em%raoz -butenyloxy
group, a cycl ohexyl nmethylthio 20 group

groupch Spbutpnilexigrotp,@ 2moetpyl- &-nss;mmﬂqwg@uwramﬁr&enwoxy group, a
group, a cyclopentylethylthio group, a

3-metiaylaheuieratdnyl Yroup, grimexengtoxytgrolipka heXaredienytoxpgragp or the
aryl group” used in the present specification refers

Irket 0 F&Bferabr@r@atdnﬁrprayﬂrm BARHs®)0Xy groum dhaprogelylory group, a
carbon atons; specific exanples of which include a

2ol P& AT FFSEIBZ000a0A2Y, e souinson

groﬁ eﬁ%—%& tbﬂﬁ-brlolﬁ%nx@&ﬁt oﬁ%?éﬁﬁ% I%bufeﬁ?@?%ré Bor the like.
O thDTeks 6:. oMpr e Tty pzéredrosrr&ﬁaarrr o

oS AR 6D oes g Db 5450 08 L pRB Y Bonea .o
whi ch include a phenoxy group, a 1-naphthyloxy group,

alkgnyl gnoipmt; Ispecifip egammg)es ) WhWéﬁ(]‘Héﬁ;ﬁfg?thB}"Oéh group, a

azul enyl oxy group, a 5 heptal enyl oxy group or the

1-proymnyldiye b eouh lee2-rapyrivioxyi groupde trbpifnybory grastp a 2rbutynyloxy
1- napht hyl oxy group, a 2-naphthyl oxy group or the

groupks.3- h@ny@&%/léroﬂbvh pehtynylbryy braum uphexysgtbxyrgrobp, a

present specification refers to a
hexanediynyl group or the like. Preferable examples include an ethynyloxy group, a

1-propynyloxy group, a 2-propynyloxy group, a 1-butynyloxy group, a 2-butynyloxy
group, a 3-butynyloxy group or the like.

The term "Cas cycloalkoxy group” used in the present specification refers to a
group in which an oxygen atom is bonded to the end of the previously defined "Cs.
cycloalkyl group”; specific examples of which include a cyclopropoxy group, a
cyclobutoxy group, a cyclopentyloxy group, a cyclohexyloxy group, a cycloheptyloxy
group, a cycicoctyloxy group or the like. Preferable examples include a

cyclopropoxy group, a cyclobutoxy group, a cyclopentyloxy group, a cyclohexyloxy
13
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group in which an arbitrary hydrogen atom of the

previously defined "Cl-6 al kyl group"” is replaced

with the previously defined "C6-10 aryl group";

speci fic exanples of which 10 include a benzyl group,

a 1-napht hyl met hyl group, a 2-naphthyl nethyl group, a
grouphedkhike. group, a 1-naphthylethyl group, a

2-napht hyl et hyl group, a 3-phenyl-1-propyl group or

t'Eﬁe kdrkerCIDEyCIGEIKHIC 25 HiIkgkyrodp® Gsal ki theyprespht specification

t he presen% Specification refers to a group in which

& i @fodeheatBRENt tAurevidaslyriatined "Cu

referggf%ﬁgﬁk@ﬁ%ﬁ%ﬂ%ﬁ%qlé%?gﬂ}/erﬂdae?ed with tf}de prev:yousl y

defined "O5-1 0X ; defimsfrdle 3?3(@&9}!! ah": specific
alkyl ghpUR 53ﬁ@%&3gaﬁﬁhﬁoég?%q dgroup, e IGrolh sp

1- napt hyl ox thyl grou - pa y
exargplga ! Wiioh MEUHAR BATHBPRMBESLS Sahbys &Y SRGH Sipsiiy, groue. 2

group, a heptal enyl oxynethyl group or the lik
cyclepastymeathyl g ecyclohexytmetayr ﬁﬁ%ﬁ@ﬁﬁ'%@@%\%ﬁ%,g@up’ a

1- napht hyl oxynet hyl group, a 2-napht hyl oxynet hyl ligprouge .
cyclauty2thyl hgrobipka cylopentvlethylcarospa icysiphexylethyl giup or the like.

group” used in the present specification refers to a

gTREReN "Bhi ehclaalkgl 85 aioxygrdupbeseditroirediresesst specification

previously defined "Cl-e alkyl group” is rep! aced )
refeld th'h ?ﬂﬁl&h%hi@ld%rﬁ/arﬁﬂfamQ@d?&g}erﬁa@lnk okthegprenipusly defined "C1s

speci fic exanples of which include a nethoxynet hyl

alko%{g gﬂcgv.’:p"gg r@%l%%% WWE g:?éﬁBﬁsgadéTnﬁﬂom?ﬁmIdWyl gPdup"; specific

oxyet oup, an et hoxyethyl group or
the Jike.. qh ool |86 RYPRethoxy group,
exarpbEs ol i bEe R ooy Rikol sfod PeiaShaRethoxy group
roup.in ich an arbitrar f
a cyleparbiRel s e, syl heRy s Braibibpyipthoxy group,
with the previously defined "Cl. 6 al kox Loup" .
a cyslebeitylethoxy pvRsa Cysloppntyletheny grpup,a P&&s@g}ﬁ&#ﬁ%@mp or the
group, an et hoxynet hoxy group, a n-propoxynet hoxy :
like.gr oup, a met hoxyet hoxy group, an et hoxyethoxy group, a
5 net hoxypropoxy group or the like. The term"C6.10 | o
amHe 16tmB'Calskaycioatikyd h's allsdthio greurs ysegddaripe present specification

specification refers to a group in which an arbitrary
refely @ 8 GPEuRIrPWhith Afartitrany toydrbyenl afomed theDpraviauskypdgfined "Cq.e

group”™ is replaced with the previously defined "C61lo

alkyRthi g PRk reptGSd Witk tIe& praViGSsi9defined "Cas cycloalkyl group®;
specific examples of which include a cyclopropylmethylthio group, a
cyclobutylmethylthio group, a cyclopentyimethylthio group, a cyclohexylmethylthio
group, a cyclopropylethylthio group, a cyclobutylethylthio group, a
cyclopentylethylthio group, a cyclohexylethylthio group or the tike.

The term "Cs.10 aryl group” used in the present specification refers to an
aromatic hydrocarbon cyclic group having 6 to 10 carbon atoms; specific examples of
which include a phenyl group, a 1-naphthyl group, a 2-naphthyl group, an indenyl

group, an azulenyl group, a heptaleny! group or the like. Preferable examples

include a phenyl group, a 1-naphthyi group, a 2-naphthyl group of the like.
14
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whi ch include a benzyl oxy group, a 1-naphthyl net hoxy

group, a 2-napht hyl net hoxy 10 group, a phenethyl oxy

group, a 1-naphthyl et hoxy group, a 2-naphthyl et hoxy

group, a 3-phenyl-1-propoxy group or the Iike. The

term"C6. 10 aryloxy CL.6 al koxy group” used in the

PTI5S fétin SOERI drifesy ighup™ @t in the pregentgpecifioatipo ineters to a

arbitrary hydrogen atom of the previously defined

" - nid Bhd lpf theprsviodshudeined "Cs-10
SNOUBgﬂM&@g?kégé%%gggyﬁgiisgﬁgﬁ%9§ﬁg%ecific 1% exa;gfes of

aryl Ql'ho:qﬁg %@.ﬁ@%ﬁgg%?w n&.’f%dgé ntoﬁgl group, a 1-naphthyloxy

y group, - nap oxymet hoxy

group, henoxyet hoxy.gr ou 1-
aroufr 8 dphahiviey SToyPosy MR, glitib Rt gk g, 2
- propoxy group or the |ike. The term "nmono;Cl.
heptaley|axyigroupreithe likged Preferakle gles e ?é’i“?f‘%y group. a
refers to a group in which one hydrogen atomin an
1-naphthytoxyr gropipi, 8 2-apphtbyloxyigraup K the liBevi ousl y def i ned
"Cl.6 al kyl group"; specific exanples of which include
aThae0ays 8l B sallod mroap! wked/indimeregenigpecification refers to a
n-propyl anmno group, an isopropylamno group, a .
grou’|RWHBIER EnNSbRFRY RydRigersator i tha previpusiydefined "C1.¢ alkyl group
ec-butylamno group, a tert-butylamno group, a _
is re@[ed%%gwﬁﬁrﬂa{wﬁ%e%{% défhd P AWER YPGB Bpatific éxamples of which

ﬁnlty | group, a neopentylanm no group, a

o1 . ) .

oAt e LS st oo
1! 2- [ . ) ¥ i )

phempthys shieig s raphyRaeny SroU a2 Nl dou8, P

group, a 2-nethyl pentyl am no group, a
3-phenyk(l Hyropeh@rpLanP ke IEﬁeoup, a 1, 1-di met hyl but yl ami no
group, a 1,2-dinethyl butyl am no group, a . . fers t
2 ThediGemib layylbwy (hamlb depunipised in theprasem ansefipalipn refers to a
group, a 2, 3-dinethylbutylamno group, a . .
grotb fr Whitktdry hibitraryayidnogen atqm of the prawjously gefingdhCee alkyl group
group, a 2-ethyl butylam no group, a .
is rdplicad Wilh e prepionslyl dufined "@sapprylaxy group”; specific examples of
1,2,2-trinmethyl propyl am no group, a

whigh M«#e: é:pWéhBX*rﬂéW | G611 Ca ALeapthyldxymethyl group, a

net hyl propyl™am no group or the |ike.

2-n€élﬁb§l§%§h’%ﬂ§? %ﬁﬁ?ﬁnfﬁ‘gﬁgg@fgmeﬁﬂgfggg é‘lg ﬁﬂﬂi@hploxgmethyl group,
o SRS B e TR s
phenoxymethyl group, a 1-naphthyloxymethyl group, a 2-naphthyloxymethyl group or
the like.

The term "Ca.s alkoxy C1.s alkyl group” used in the present specification refers
to a group in which an arbitrary hydrogen atom of the previously defined "C1.5 alkyl
group" is replaced with the previously defined "C1.s alkoxy group”; specific examples
of which include a methoxymethyl group, an ethoxymethyl group, a n-propoxymethyl

group, a methoxyethyl group, an ethoxyethyl group or the like.

The term "C1.¢ alkoxy C1. alkoxy group” used in the present specification refers
15
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10 tert-butylam no group or the like. The term

"nmono- C2- 6 al kenyl am no group” used in the present
specification refers to a group in which one hydrogen
atomin an amno group is replaced with the

previously defined "C2.6 al kenyl group"; specific

to £ i8 WHHEN whi 2 bitiary hydegan atetrhefitheapreviouglyadgfined "Cic alkoxy
1= propenyl am no group, a 2-propenylam no group, a 15

il ' ' B sy Gy AiRogy gtgup“aspecific examples
groégbﬁtéﬁﬁ%m‘ﬁ? g%ﬁ%VI?s%- met hylc?‘?% pr o)gyegyl am no

or R T FBS TR RIS G, chgomethory groue, =
sSSP i B ESSB0IS rour.

1- propenyl am no group, a 2-propenylam no group, a
mettwwpmm&rﬁgpg?rdbsﬁ'ks- 2- but enyl ami no group, a 20
3-butenyl ami no group, a 2-nethyl-1-propenylamno .. ..
gr Bhe termn "Gs-roaryl/Cq -aaﬂ@(zﬂyegwwa%vw '@rtBG;P septpagifigation refers
The term "nono-C2. 6 al kynyl am no group" used in the
to PYERNN Wiiehidh araitrary hydedgersatom af treopsviaushhdetineshdC1-s alkoxy
hydrogen atomin an amno group is replaced with the
grotip® e RipHcEdRTth 166! préioslidesfingd "Qs auaryl gmuipt] spegific examples of

exanpl es of which i1 nclude an 25 et hynyl am no group, a

whi’ich%?lmﬁaﬂ BEMARoRS Qup, 2rRIpAEYYIEEEXYOgBILRY B, 2-aaphthylmethoxy
-butynyl am no groolp, a 2-butynylam no group, a

3- byt | and v L rgﬁé}h l-#81 aLsaphtheth oup, a
grw&%%@%B& %E%‘,llﬁ)’aa ?:enxakﬁé Wnéﬁg@%@'o%r t he l?lge.oxy grote

Pref erabl e exanpl es_j,nclkude an et hynyl am no group, a
S'W-%Wgﬁsﬂwpg’ﬁf ﬂgjpué‘r 8[1&'9 fé\'ye'z- propynyl ami no group, a

1-butynyl ami no_grou a 2-butynyl.amn : :

3 BhetAUN SenoaGAODECor ko afRie e s hf Hhes o specifioation

cycl oal kyl am no group” used in the presenpt . "
refepreto 4 Goun rwhishemsarbiteary Tydeegen A PLeoREVigHa Yy defined "Cre

atomin an anmino group is replaced with the o
alkoxg \grous' iy relpliicad avithOthespreyioush definegh Sspb ardpxy group”; specific

exanpl es of which include a cyclopropylam no group,

a
exabplaPot whighiinclude eupheroxyyatomangsduprantngpbtiyyloxymethoxy group,
cycl ohexyl am no group, a cycl oheptyl am no group, a

© SIS e 8 ol o L sy
gr&YS | LOY A8 ethoxy group, a 3-phenoxy-1-propoxy group or the like.

The term "mono-C1.s alkylamino group” used in the present specification refers
to a group in which one hydrogen atom in an amino group is replaced with the
previously defined "C1.¢ alkyl group”; specific examples of which include a
methylamino group, an ethylamino group, a n-propylamino group, an isopropylamino
group, a n-butylamino group, an isobutylamino group, a sec-butylamino group, a
tert-butylamino group, a n-pentylamino group, an isopentylamino group, a
sec-pentylamino group, a neopentylamino group, a 1-methylbutylamino group, a

2-methylbutylamino group, a 1,1-dimethylpropylamino group, a

1,2-dimethylpropylamino group, a n-hexylamino group, an isohexylamino group, a
16
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group, a cycl opentylam no group, a cycl ohexyl am no

group or the like. The term "nono-CB-10 aryl am no

group” used in the present specification refers to a

group in which one hydrogen atomin an amno group is

replaced with the previously defjined "Ce_10 arKI .
1-megiyipentylamiae; grotipe sxrpratkyleentylangino; graupi@ 3rmeshylpentylamino

phenyl am no group, a 1-naphthylam no group, a
grou; a4 phtimethyibubylgming graup, a hedimethyinotydaminn gseup, a

azul enyl am no group, a heptal enylam no group or the
2,2-dimnisthyl butyiainsing bgre upx anyB-ettmethyl butglamind egrplippano

group, a l1l-naphthylam no group, a 2-naphthylam no
2,3—cgrfh%llﬂil5ﬁtyltahﬁnb' ijr%up:rg%,élﬂﬂrﬂ@ﬂ%tﬂylﬁhﬁh@%rbmb, £4-6thylbutylamino

I"am no group” used in the present
[ : ogen
arouPE2 <thFBMIAmIR 600 s TP RetuntERFRISAS GRSRor]
fined "C3 .8 cycloal kyl ,Cl.- I i L
1,2, imdlfderpvaming, sraee gy syt e EgEg. &
roup, .a cycl obutyl met hyl gm n 0 ;
1-ettB2rippINORUARINE ATAWP Brdlp ke CbErTBHANS ErRmIRPRIRcse 2
group, a cyclopropyl ethyl an no grou&,w_a . \
methylamioiougrpup: Apiethylatine GIRHP aa yRIOBKAMIPP ArAYP o3 [ROPEEPYIamino
group, a cycl ohexyl ethylam no group or the like. The
groupeam-botylami@e_gooup,dn iStbetykdrkiybagioup, grsaebutytasinpgroup, a
the present 18 specification refers to a group in

tert-bMtyiaine grévsiargRe liReom i n an anino group is replaced
wWth the previously defined "Cg_l1lo aryl Cl.6 al kyl

Ot R Rerm SRBARLIC S ﬁk@ﬁ?bﬁﬁn@@mdﬁ"i&@di iRthd Peegent specification
enzyl am no group, a 1-naphthyl nethylam no group, a

b
i R TS LS S S o o
oo BRARE e 5 Sfenifoust shbele MRS BRHiA RS
et et s S eBTRuh SRR RHPRfe grou. o

reviously defined "Cl.6 al kyl group"; specific
1-bulBAMIEs GroE 4 A DUFIIRIINC} IFOUD. & Sro MRS Grenm,a

a N, N-di ethylam no group, a 10 N, N-di -n-propyl an no ]
2-meghpubprepemylamind gogn @ypentengaging growp, a 3-methyl-2-butenylamino

N, N-di -n-butylami no group, a N, N-di-isobutylam no
grou@! athexeayinihdigrees, o heyamedienylamnegpgraup or the like. Preferable
examples include an ethenylamino group, a 1-propenylamino group, a
2-propenylamino group, a 1-butenylamino group, a 2-butenylamino group, a
3-butenylamino group, a 2-methyl-1-propenylamino group, a
3-methyl-2-heptenylamino group or the like.

The term "mono-Ca.s alkynylamino group” used in the present specification

refers to a group in which one hydrogen atom in an amino group is replaced with the
previously defined "Ca.s alkynyl group”; specific examples of which include an

ethynylamino group, a 1-propynylamino group, a 2-propynylamino group, a

1-butynylamino group, a 2-butynylamino group, a 3-butynylamino group, a
17
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N, N-di -tert-butylam no group, a N-ethyl-N nethylamno

group, a N-n-propyl-Nnethylam no group, a

N-i sopropyl - N-mret hyl am no group, a

N- n- but yl - N-ret hyl am no group, a

N-i sobutyl - N-net hyl am no group, a 15 _
pefya@antinG Wrohb "2 heyymytaming goowp, @hexanediynyl group or the like.

N-tert-butyl-N nmethylamno group or the |iKke.

' |atni o Nydufse & My brIpyRYlaatinu pgroup, a
GG A R e fk e
) - ' ) t '  groubea

2Rl Srode & 1 SR Rin AR R SRR A drote

chlorine ato a prom ne atomor an iodine atom -
3-%%%@'5&51‘\/9@% Bbg\eﬂgzeatom 20 a chlorine atomor a

brom ne atom The term "heteroafonf used in {h T

pr 86nMafiosbss craloptkylarang,aropy’ Used ﬂ@&éﬂ eSﬁ?ﬁ?Rec'ﬁca“c’“ refers

sul fur atom or oxygen atom The term"5- to .
to a groumirewbichranechydipgen atgmdnen ane greuprs replased with the

specification refers to a nonoval ent group having 5 to
preMouy definédCepoyalealkyrgrogp”;sapegifici examnplas ef s tb‘r%ﬁtﬁcb-'de a

ring derived by renoving a hydrogen atomfromthe ring
cydlBplopyRithibngroipe atayclohvtyl amiind \grobp he teclopestytanaimongroup, a

the atons that conpose the 19 ring. Specific exanples

cy&Bhﬁ}H’é‘ﬁHoC g'f&]p,técﬂc% nsiflo f‘%@?b?ﬁ)@bio@cwmﬁﬁi'group or the

I'nclude turyl groups (such as a uryl or 3-furyl

Iik%f fﬁ%%@‘b'ﬂé Sﬂé{%ﬁb&%%d%ﬁe&uéﬁr ylanihB! gr's&ga @lcyclobutylamino

4 grou plyr:ro gr oup (SIUCh N
1- . ) .
ot AR imTaBIES Bt HoyompAiinkle H5RHbr MK
?; 3’3}%) tgﬁgﬁﬁ%&g@%@ﬁ?ﬁ’g rg:ﬂg'y Béé@ E.Iqa. ' nﬁ’nleg%ﬁ gé’é’ciﬁcation refers

pyrm di nyl groups (such as a 2-pyrimndinyl, .
to a-gEoup in whm?l ong hsénppenrﬁtaﬁW an evrm;wrm{ﬁ isgepiaged with the
groups (such as a 1,2,3-triazolyl or 1,2, 4-trjazolyl
preyiously defined 4Cahyaryl graupisspesithesamples ofwhich arzqiw\}@ a
or 2Htetrazolyl group), thiazolyl groups (such as a
phénylairage | group 4a tihhagtthylamino Sgrobpaa @-yaplghylap)ino group, an
pyrazol yl groups (such as a 3-pyrazolyl or 10
indkr¥rAre Fi’m&i QHZUIENAZMING  gEOW! S héptatBnyéamimo group or the like.

2- oxazoly oxazol yl" or 5-oxazolyl group),

Prl ﬁa‘?éﬁ\é%%'mﬁé% E’R%._Iéec' Hinge@?glaﬁ‘ni%oi SIXRZ 8l #haﬂhthylamino group, a

-1 soxazol I SO 0 Igrloup) , S(r)]t i alzo: yl
1 H , 4- - -
o BT Byl o o 1t a0l o

The "mono-Css cycloalkyl C1¢ alkylamino group” used in the present

specification refers to a group in which one hydrogen atom in amino group is
replaced with the previously defined "Cs.s cycloalkyl C1. alkyl group”; specific
examples of which include a cyclopropylmethylamino group, a cyclobutylmethylamino
group, a cyclopentylmethylamino group, a cyclohexylmethylamino group, a
cyclopropylethylamino group, a cyclobutylethylamino group, a cyclopentylethylamino
group, a cyclohexylethylamino group or the like.

The term "mono-Cg 10 aryl C1. alkylamino group” used in the present
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qui nol yl groups (such as a 5-quinolyl, 6-quinolyl,

7-qui nolyl or 8-quinolyl group), isoquinolyl groups

(such as a 5-isoquinolyl, 6-isoquinolyl, 7-isoquinolyl

or 15 8-isoqui nolyl group), naphthylidinyl gr oups

such as a [1, 5] naphthylidin-2-y
spedificasipnapfarayo adraup iy whighione h\&ﬁmgﬁﬂ atgninzar pmipo group is

[ 1, 8] napht hylidi n-3-yl group), quinoxalinyl grqu
repldcadckitia sheptevipushpdefinery 'Ce.f- awi Goxalkiyhgtoup”; specific examples of

7-qui noxal i nyl or 8-quinoxalinyl group), cinnolinyl

whicilifdige Shgnzyfemihod gfdup) @ 1-maphttiimethytdringl group, a

7-cinnolinyl or 8- C|nnoI|nyI group), quinazolinyl

2- na%ﬁ | nag'g}ll’él?ﬁ ;1%5 gfbup. H@’?élhi/lﬁﬁ'hno ??oﬁp Oélﬂi}?a?pﬂthﬂ)éthylammo

U|nazoI|ny qui nazol i nyl

r uch as an
grou% 8% ?ﬁ@%ﬁﬁ ﬂ(?dﬁ}oé,pgpp rou , benzot hi azol yl
URS. ksuc benzpthl
aipns ot aﬂ@armm FoNBoLAPaTt lheep'iﬁse% specification refers to a
gro@gﬂgrsrbgtlh ?\é& lgyéroz/gle,;g %&%@@gggﬁfﬁ( aéniq’v aregrré%lﬁgctléeﬁy replaced with
benzoxazol - 6-yl or benzoxazol -7-yl group),
the same or diftexeol gﬂevmlyp@eﬁrwb'fcmalkyltmnya rﬁpasm examples of which
25 benzoi m dazol -5-yl, benzoi m dazol -6-yl or
inclugiena O, Nidiathylamiro gr(ulum)a Ni, Mdiethylagnipapgroupsach as an
i ndol -4-yl, indol-5-yl, indol-6-yl or indol-7-yl

N Ngﬁ-@#@rbp Riiing| %@ bi N I\Edﬂ@@prop&!hrﬁmucgromp a M,N-di-n-butylamino
H pyrro 0[2 3- pyrldln group or

Q! d _ . I
ooy NS Sk o

N, NI et amid g %%ﬁ'é&hyi dﬂ;@gwa@rﬁwamﬂl groups

cha
N-n@@% Fiethibrif trgit, a NI %ﬁv'-&w'-w%h!p'ﬁ'm‘fw roup, a
N-n-BERI MY RTG v & BHBPbUREY mametwﬂmcﬂraea 3

grou (such as a benzo[1, 2, 5] oxadi azol - 5-yl up),
N- sqgrbugfbblymemyjammo giosipp @ N4 @mq)ugg Nrmethylamino group or'the like.
pyrido[ 2, 3-d] pyri m di n-4-yl group), benzofuryl gr oups
Prefesable exampléeinzhider a, M-gimethylaminss growp,5 W,N-diethylamino group,
benzof uran-6-yl or benzofuran-7-yl group),

a N-etndN-methylanineogrsup cstisdlilks. a benzot hi ophen-4-yl,
benzot hi ophen-5-yl, benzot hi ophen-6-yl or 10

behedehhCRERBA- éfbrrﬂru@éﬁ)m tth@g?é%{eht 3petinuation eferens fluorine
(such as a bBenzo| 1, 3] di oxol -5-yl group) or the Iike.

atonipg ‘c‘:h{clj[giﬁe:&g@ 'aeﬁro‘?ﬁm‘f‘:*}a%ﬁp& A e ?torﬁ %@%rably a fluorine atom,

er éterocyc i'c groups” inc
ac %”°'ﬁed' ”ﬁﬁr@P%ﬁf a®™a 51 per ay n3{°éfoupf" a
he te m "ﬁe{ergato wUddd A tHErp‘%QSér'n Qﬁeciﬁcation refers to a nitrogen
atom, sulfur atom or oxygen atom.
The term "5- to 10-membered heterocyclic group” used in the present
specification refers to a monovalent group having 5 to 10 atoms that compose an

aromatic or non-aromatic ring derived by removing a hydrogen atom from the ring

that contains one to a plurality of heteroatoms among the atoms that compose the
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group, a thionorpholinyl group, a tetrahydrofuryl

group, a tetrahydropyranyl group or 15 the |like. The

term"5- to 10-nenbered heterocyclic C -6 al kyl group”

used in the present specification refers to a group

in which an arbitrary hydrogen atomin the previously
ringlef Specifit €kafmpiasyi argmaimf "5 4o flBphembered hateroeyclic groups”

previously defined "5- to 1 O-nmenbered heterocyclic
|ncﬁfd2=.lJIIQ|ryl 8664 {duchaasapLiesyl @r stirghgroop), tilienyl groups (such as a

furyl methyl group, a 20 thienyl nethyl group, a

2-tﬁ !hgpbryﬁ WEH}V]I y?raugy g)yn%lﬂﬁrblﬁiﬂé (RichYds 8raivolR, 2-pyrrolyl or

p, atetrazolyl rrethyl group, a

S TR (B2 A SR gy oo
py%qiitlrgxhra drOf WIY&X Igy&{; &’u‘gp féjgyéﬂgaé’imﬁr&uﬁpyﬁadazinyl
grqtﬁ):rgyrlﬂﬁtslm anrU%gﬁ’@u& ataralt ' ﬁ@ lzrJ{yl%/r@;ﬂB[ﬂa{‘?cn,3\5-|wrimidinyl

pyrazol yl ethyl 25 group, an oxazol yl et hyl grou a
graue)zbiaoB) graupsi (subly s@ @@&-trﬁz@y!mﬁy% ﬂdf‘@??‘NE@'me)s tetrazolyl

group or the like. 21 The term"5- to 10-nenbered
grd\gisefsuchl esax ¥ Hetetrapdlylse2HHetrabely pgresiphtthiazolyl groups (suchasa

specification refers to a group in which an oxygen

—tﬁtéi@ilyl 48088891 Sr06-tazaIprigrop),(syrapelghiroups Ysut asad-pyrazolyl or
- to 10-ne ered heterocyclic group"; specific

ahfdd’ & bBRazei® WPoxazolyl or 5-oxazolyl
thi engrgm%&roup a pyrdrég‘]%ul oXy group, g@py“ dylyoxy 5 4

gr%a%g@;&&i 5';709%% 68&% g5 %@iﬁo@tﬁ%&l&f QF%EXMBWI Si8Udxadolyl group),

razo group

lso?@?\fv_g g}sj?s Gr@ %ﬁl%gb%dti %%g%émg&rqq“s %otlﬂazolyl group),
qu%n%éyr?&r”gﬁééi’suﬁiéééé’ B unsuh t-audpl Lodrgts agﬁsqeﬁuh'.vkﬂroum

an arbitrary hydrogen atomin the reV|oust
isagednolglgroaps ¢sughaxg iseaginay, %ﬁﬂ%réaww?ﬂwqtﬂaowl or
previously defined "5- to 10-nmenbered heterocyclic
8-igoquipiblyl gpeup)f haplthyligingsgrotipaksuth as el[hdnaphthylidin-2-yl,
furyl methoxy group, a thienyl methoxy group, a

[1 B}ﬁdprltujtllmﬁJ30y4y[1§8]naphtml|@|y|r-2-qybm[ﬂi;8]naphlgwbdjp-3 -§l group),

triazol yl met hoxy group, a tetrazolyl methoxy group, a
uHB)éﬁiﬁglyérﬁﬁ Q@Q‘&’cl‘%@‘allf&qamoﬂﬁrw%-nhlfﬁixbﬁﬁy& Prouirioxainy! or

oxazol yl'met hoxy group, a benzo['l, 3] di oxol net hoxy
8-guinoxalinyl group), cinnolinyl groups (such as a 5-cinnolinyl, 6-cinnolinyl,
7-cinnolinyl or 8-cinnolinyl group), quinazolinyl groups (such as a 4-quinazolinyl,
5-quinazolinyl, 6-quinazolinyl, 7-quinazolinyl or 8-quinazolinyl group), imidazopyridyl
groups (such as an imidazo[1,2-a]pyridin-6-yl group), benzothiazolyl groups (such as
a benzothiazol-4-yl, benzothiazol-5-yl, benzothiazol-6-y! or benzothiazol-7-yi group),
benzoxazolyl groups (such as a benzoxazoly-4-yl, benzoxazot-5-yl, benzoxazol-6-yl
or benzoxazol-7-yl group), benzoimidazolyl groups (such as a benzoimidazol-4-yl,

benzoimidazol-5-yl, benzoimidazol-6-yl or benzoimidazol-7-yi group), indolyl groups

(such as an indol-4-yl, indol-5-yl, indol-6-yl or indol-7-yl group), pyrrolopyridyi groups
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15 group, a tetrahydrofuryl nethoxy group, a

furyl ethoxy group, a thienyl ethoxy group, a
pyrrol yl et hoxy group, a pyridylethoxy group, a
triazolylethoxy group, a tetrazolylethoxy group, a
t hi azol yl et hoxy group, a pyrazolyl ethoxy group, an

-Bliridih-B gt giywalelR2Rblpyridimeiyyl group),
(sungtﬁgﬁgﬁ;H rg%ﬁ[rzy% engy g?gﬁﬁgﬁd%r tg%e I i[ke. }2%!/ The i

thiégﬁgglgaﬁ&régplégs:@;@@éfiﬂ'iehetze,gggwﬁcnms-ﬂlaﬁh@lnb[d,z-b]pyridin-e-yi

_ _ presen cification refers to a
arof pE sl L8 (80t b iinlld L ERGROM-G) BFnUAR 2 blpycin-6-y
gro.hgi é)é%cﬂ';;‘y@-%g&bﬁ?g é&ﬁlg}ﬂyﬁﬂp-é-)ygﬁg&@sb %:?ﬁggmi%q{'azolyl groups
(S e e o T L OO, 2 A TEU Y toch as =
pyri dyl oxymet hyl group, a triazolyl oxymethyl group, a
benza]t 27]byadiagoieb-ylgrogpdupyridepyrimidingl gloyps ksudhyas a

group, a pyrazolyl oxynethyl group, an

pyritie]2 G-ypermidih il groapp bemzofRyl groups (such as a benzofuran-4-yl,
benzo[ 1, 3] di oxol oxymet hyl group, a

beh RS TenEbRIFIATE-MYdr BEriefuran-T-yi ylowpy,eddnzothienyl groups
group, a’'thienyl oxyethyl group, a pyrrolyl oxyethyl

(suBhY¢Pa b@n?%l!’niroggﬂg ﬁ/gt Mnﬁsfr%%erﬂswtbéﬂz@tmbpm@shwor

group, a Xyet group, ‘a thiazol yl oxyet hyl

berdfcifiBpnEngSy Ge0oY NG HlaiokRfe gfflRieagh ssavet Iy
oo AL S Pl TP Bl o B cmatc s

specification refers to gptionally having one or a . .

to P-mempeiechctoTyLlic GEAMRS” ITHES AWKV BFRP. 4 pigeridinyl group,
substitutable site. The term"has a substituent" used ,

a homapiperdinylgrouppa pigereainybarquss arkomepiparaziyl aTeuRyf morpholinyl
or a plurality of substituents arbitrarily conbi ned at

groups atthidrhorphblisyl siroep, X teteanydrofiryl groups adetrabydiepyeany! group or
sul fur atomor -NH, and represents particularly

thefef er abl e an oxygen atom Rl preferably represents a
hydrogen atom a hal ogen atom a cyano group, an

anie @FAYE- & 18VmahbeidPhstetd Ytlic Tk GrougMusdirin the present

substituent group a, represents 15 particularly

sp%ﬁﬁ%{t{/o?@lle’f%% gpﬁa‘;/@%qn%m% afarBl Y nYBRIYRCAtofh fRle previously
defined "C.s alkyl group” is replaced with the previously defined "5- to 10-membered
heterocyclic group™; specific examples of which include a furylmethyl group, a
thienylmethyl group, a pyrrolylmethyl group, a pyridylmethyl group, a triazolylmethyl
group, a tetrazolyimethyl group, a thiazolylmethyl group, a pyrazolylmethyl group, an
oxazolylmethy! group, a benzo[1,3]dioxolmethyl group, a tetrahydrofurylmethyl group,
a furylethyl group, a thienylethy! group, a pyrrolylethyl group, a pyridylethyl group, a
triazolylethyl group, a tetrazolylethyl group, a thiazolylethyl group, a pyrazolylethyl
group, an oxazolylethyl group, a benzo[1,3]dioxolethyl group, a tetrahydrofurylethyl

group or the like.
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group, and said Cl.6 al koxy Cl1_5 al kyl group
preferably represents a nethoxynethyl group. In
addition, the bonding site of RL is preferably a
position represented by the partial structure of the
followng formula (I1): 20 (I1) RL N NH2 R2 and R3

| Tiee psringl 851t toy1 O-Afnsiseretl heténpdyclosy gaduph usedial thg enesent
atom a hydroxyl group or an arbitrary group sel ected

specﬁfrc%mah hefetd s bi n%fréﬁﬁqn AhParks oxpgé atdhliy boRded epthrsemd of the
a hydrogen ato a hal ogen atom or an arbitrary group

prev@%%ﬁ/:&@ﬁefdv 95mt6% Htl?;%?écg H@f&ro cS?l% Su ». spRdifitlbxamples of

trar roup romt nt group

= u%qymgwlgéﬁsa:s SR %hzﬂgws@ doyPeg POy

rably a hydr tom t he bondin
groupoa Rigayony Droum AeBZy N BTO0R, B1EoEs Xé(rgéoup' & pytazolyloxy
referabl?/ positions represented by the partia
groupt an exarelylsixytdreupor benzeld - 3ldioxalaxy sorpoa @?Whvctﬁgfuwbxv group
Speci fi c exanpl es show ng the preferabl e bondi ng
or thediket i ons i ncl ude the partial structures represented
by the following fornulas: O OCH2CH3 OCH2CH3 10

AThB080tb POBhenbbled setecadyclic € aratkey griouphasedimpthenpresent
according to the present invention include the group

ool ORRENA . KRR e o dormine previusy
defifMEUNGRoxy group” is replaced with the previously defined "5- to
10-membered heterocyclic group”; specific examples of which include a furylmethoxy
group, a thienylmethoxy group, a pyrrolyimethoxy group, a pyridylmethoxy group, a
triazolylmethoxy group, a tetrazolylmethoxy group, a thiazolylmethoxy group, a
pyrazolylmethoxy group, an oxazolylmethoxy group, a benzo[1,3]dioxolmethoxy
group, a tetrahydrofurylmethoxy group, a furylethoxy group, a thienylethoxy group, a
pyrrolylethoxy group, a pyridylethoxy group, a triazolylethoxy group, a
tetrazolylethoxy group, a thiazolylethoxy group, a pyrazolylethoxy group, an
oxazolylethoxy group, a benzo[1,3]dioxolethoxy group, a tetrahydrofurylethoxy group
or the like.

The term "5- to 10-membered heterocycloxy C1.¢ alkyl group” used in the
present specification refers to a group in which an arbitrary hydrogen atom in the
previously defined "C4.¢ alkyl group" is replaced with the previously defined "5- to
10-membered heterocycloxy group”, specific examples of which include a
furyloxymethyl group, a thienyloxymethy! group, a pyrrolyloxymethyl group, a
pyridyloxymethyl group, a triazolyloxymethyl group, a tetrazolyloxymethyl group, a

thiazolyloxymethy! group, a pyrazolyloxymethyl group, an oxazolyloxymethyl group, a
22



10

15

20

24 00 00O~ Clt NI / \ OOF+i ~s~"4 |1 N1 / \ OC\z
00O CH300z NW I \ OCii \'/ Fig NNFz 1 / \ OCF-
Cl-6 OONNI NN{HI / \ CCH -al NI-/ \ Og{t O
0O 0.60CFt e"'~"2~ OCFi \ / Exanmples of a "salt" used
in the present specification include salts of

bemZtH Bidibkologgmethyl Ipbup, @tetratyainofurgdokyrsethybigreupifa furyloxyethy!
i norgani ¢ bases, salts of organic bases and salts of

gmg,g,ié gitﬁie?n I%GEtHY! YFOOP, @9%’@5")"03('93’(?@@Q:Irﬂap,ealbyridylbxyethyl group, a

ptablfe Salt's "are particularly 5 preferable.
. t id iteyl group, a

L T B e R A AR K AR
aci sul.furic acid, nitmi e! 0 ' i

pyiraoS R driud,arbpudidi by Sy CoroRiy 3O, SRiGdExyethyl group,
aci ds i nclude &&I ts of agetic acid, succinic acid,

a telraRydrefundosyethy| giouPaef Me ke t aric acid, citric acid,
lactic acid, stearic 10 acid, benzojc acid, . .
meThertern"may kaveca gubslitignt d1serdn tee REpsprit specification refers to
p-tol uenesul fonic acid or the like. Preferable

optiozatlyl kevving onkersaplurality of substitiuenis arbitsbecombinedst a
al kaline netal salts such as sodiumsalts or

substitaedlegiteal ts; al kaline earth netal salts such as 25

calciumsalts or magnesiumsalts; alum numsalts,
A RS Rbk s Sibdififent? iSed in the present specification refers to having
one or a plurality of substituents arbitrarily combined at a substitutable site.

X represents an oxygen atom, a sulfur atom or -NH-, and represents particularly
preferable an oxygen atom.

R’ preferably represents a hydrogen atom, a halogen atom, a cyano group, an
amino group or an arbitrary group selected from the substituent group a, represents
particularly preferably a hydrogen atom, an amino group or a Cs.6 alkoxy C1.6 alkyl
group, and said C1.¢ alkoxy C1.s alkyl group preferably represents a methoxymethyl
group.

In addition, the bonding site of R' is preferably a position represented by the

partial structure of the following formula (il):

P
| (I

] L
N~ "NH,

R? and R?® independently represent a hydrogen atom, a halogen atom, a

hydroxyl group or an arbitrary group selected from the substituent group c, preferably
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Preferabl e exanples of the salts or the organic bases
i nclude salts of diethylam ne, diethanol am ne,
megl um ne, N, N-di benzyl et hyl di anmi ne or the |ike.
Preferabl e exanples of the salts of the acidic am no
acids include salts of 5 aspartic acid or glutamc
repRSeft a ny@??@bb&m@,xai halogenddtom, er aalarbitwary greumbaelested from the
am no acids include salts of arginine, |ysine,
subBfifliehf bRPE-1!, Bd!drkarbitfarg droupserated frogatheagibstituent group c-1
I the present speci

use ication refers to a

is PF '%Fﬁé%m’ :""\r/ﬂ?ggg ?’%Les&g%o%tﬂrﬁés@ﬁ&érrgigﬁg&? 2-2{3{] et B(reeg ent
[ L. 10
t onvadifah, Gne ShigF and ¥ B el Adebgeff Blbm 7 0

granul es, coated tablets, sul ess, syrups.._ |

" rMareanes, the hansing ppsiiens of Fo AR to te iz Ty art proferably

opht hal m ¢ ointnents, tapes, eye drOﬁ, nos? erﬂg_s,
positionstheppasented ibyitbe pastial strichi of e iliewing fYMYR:

conventi onal nethods. Commonly used exci pients,

bi nders, lubricants, .colorants, correctives and, as
necessary, stabifi g, enmul sifiers, 15 absorption

pronoters, surfacta pHhadj ust er s, pgmservatives,
danpbBe used for
formul ation, and are foO at ed according to the

anti oxi dants and the

conventional nethods by blyendi ng conponents typically

used as raw materials of thd&" pharnmaceuti cal

preparations. For exanple, when manufacturing an oral

preparation, the conpound according to the present

i nvention, or a pharnaceutically acceptable 20 salt

thereof. an L Bh &0 A5sliNg pesiibRY Holude the partial

di ﬁggiareg(tapﬁﬁgggéﬁﬁﬂgaﬁ%%%ﬁng%t, alc%Por ant, P

corrective and,the like are foll owed by form ng
stryq;yfpsarepﬁ%%@'gﬁqtbgﬁgﬁ,{gl’%\l&lpg,@ﬁg@’gst abl et, coated

tabl et or capsule and the |like in accordance wth the

conventional nethods. Exanpl es of thgSe _ce@ponents
and vegetable oils such @e bean

i ncl

oil, ow or synthetic glyceride ar bons
25 such k& d paraffin, squal ane or sol

paraffin; @ @éguéhgas oct yl dodecyl yrTst at e

or isopropyl -y

cetostearyl alcohol or 26 behenyl alcohol; silicon
resin; silicon oil; surfactants such as

pol yoxyet hyl ene fatty acid ester, sorbitan fatty acid
ester, glycerin fatty acid ester, polyoxyethyl ene

sordliHogh preferable specific examples of the compounds according to the

i state; higher al cohols such as OCH,CH,

present invention include the group of compounds represented by the following

formulas, the present invention is not limited fo this group of compounds:
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fatty acid ester, polyoxyethylene hydrogenated castor
oi | or polyoxyethyl ene polyoxypropyl ene bl ock

copol yrmer; wat er-sol ubl e pol yners such as hydroxyet hyl
5 cel lul ose, polyacrylic acid, carboxyvinyl polyner,
pol yet hyl ene gl ycol, pol yvinyl pyrrolgdone or met hyl

cel l ul osg; | ower al cohols such as ethapo

i so ) ol yval ent al cohol s Sl

promyl gne™gl yic di propyl ene_ql yc Q
HLIHGars stic cggé 0 '05€; F;o&b

, OCH,
h as ani ¢ ppsvders
such as silicic anhydride, magnesium alum num
silicate or alumnumsilicate; and purified water.
Exanpl es@of 10 the excipients include | actose,
QA aocchar ose, glucose, manpitd
e ¢kl puhose, sifFson di ox or it hd
7 429“&@& i de poTywWimy al
pol yvi nyl ether, nethyl c ul ose, ethyl cellul®
gum Arabic, tragacanth, gelatin, shellac,
hydr oxypropyl nethyl cellul ose, hydroxypropyl
cellul pse, polyvinyl pyrrolidone, golypropyl ene

al - yet hyl ene gl ycol PQ er, 15
I -ﬁgagrgzzi%hkge. anpl es| of| t He di egratio

H¥gelt sMencl u tar ch, gEar,ﬂﬁge at™a po 04!> ‘nw‘“<ii>|
crystalline cellul ose, calciumcarbonate, sodium

bi carbonate, calcium citrate, dextrin, pectin,

cal ci um carboxymet hyl cellulose or the Iike. Exanples
of the Ilpbricants include nmagnesi um stearate, talc,
pol y ol, silica, hydrogenated vegetable
%ﬂﬂw g, 11 ke, anpl es of colorants include those
Of * whi ch "addi ti to 20pharnmaceuticals is allowed,
and exanpl es of coraagc ' i ncl ude cocoa powder,
pepperm nt, aromatic powdef, pepperm nt oil, canphor,
ci nnanon powder or the |ike. These tablets and
granul es may naturally be suitably coated with a sugar
coating or other coatings as necessary. In addition,

\gf“i%%f@fl] {gg g) %LJ.%E@EP%‘%% L@%ﬁ@%&@%ﬁi%ﬂgﬁ li'ri%]gﬁ? ség% ¥Pinorganic

| sotoni c._agent or, .the 25 l.ike, and as n .

aclsic 58k, 6f Sibaic Atk ealf otindianit Bads. GRS AL Bldanie pages and sats
added to the conpound according to the prgﬁﬁnt icularl

of paidicer basic amipa acifs apdirharmacautieallyaqcepialie sally are particularly

t hereof, followed by fornulating in accordance with

5 prefleemblenventi onal nethods. There are no linitations on
nmet hods used to produce preparations for external use,
andPrcterablecaarhgieproidiue sdlis of trecioorganie avidslinelbde salts of
conventional nethods. Nanely,

hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid, phosphoric acid or the

—0CHCH,

like. Preferable examples of salts of the organic acids include salts of acetic acid,
succinic acid, fumaric acid, maleic acid, tartaric acid, citric acid, lactic acid, stearic
10 acid, benzoic acid, methanesulfonic acid, ethanesulfonic acid, p-toluenesuifonic acid
or the like.
Preferable examples of the salts of the inorganic bases include alkaline metal

salts such as sodium saits or potassium salts; alkaline earth metal salts such as
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exanpl es of base raw materials that can be used during
formulation include various 5 raw materials comonly
used in pharmaceuticals, over-the-counter nedicines,
cosnetics and the |ike. Specific exanples of base raw
materials used include aninmal and vegetable oils, .
caloiunesalts of magnesiuer salts; sluminues saltel ameoaium sads ey the like.
wat er - sol ubl e polymers, clay mnerals and purified
Profeiable erathphis dfthg lsats ondihel staaric bases inchidinsalts of diethylamine,
chel ating agents, preservatives, anti-nold agents,

dieggAerIémrr%, MO 98 NLEibaRgylels dibiene D the fike be

ded as necessary, the base raw materials of the
pr | facldi i fdsiiA¥BakisaNs of
o BREIPAIB B ahffe:F BSHS 68 acldiEaRiis BCide G0 safs
as,.co nent s havi ng diff Lall on-i [ i i i
s SR Dol BTl PRl bRhBES JHHE s B 1 Basic amino
cell activators, ,vitamns, am.no acid noi sturi zers
acigp ingy ﬁﬁ'tﬁipgg'&”’ﬁlf‘?obﬁ@&eﬁf@we ﬂﬁgh?ﬁk% can al so be
bl ended as 15 necessary. Furthernore, the amounts_of
t hdhedeemranlifingakagent” Haedin KiePreRBaksP lop refgis to a
yield the ordinary set concentrations for production
preventive pgent and'er therapeuticagent afdbe fumgalirfestigrs.of
adm ni stering the conpound according to the present
i NCuthpeundstdicdondingdblthe regdnt inyattiahertsatis porf hydratesthereof, can
are no particular limtations on the form 20 thereof,
be 38ndAated &9 ToPEEMPRY tased FideéF@ rpéinByg@intles, coated tablets,

adm ni stration or parentera admnistration in

ca?ﬁ.@%,ﬁ%ﬁ%@%@%ﬁ%s&ﬁiﬁi&éﬁt& ; ggﬁg?@,qﬁjecﬁeﬁs,emﬁffﬁéﬁs,

m ni st ter" formulating in

opbB3ulE B e S o, 948 g AR RRgoad ot

supposj tory, the, injectian, e ointment, th .
acgRImELIe e Corivertsnal rrotEe CornBoRly TRk sieiBiens ingrs.
25 drops, the ear drops, the poultice or.the lotio
lubricantso selasanieneoieeliasal: Asiesessaey, sEbilirerprarauisiiers.
invention can be suitably 28 selected acqordin%,tp
absorptionpremotsrssyuiactants, ahkadjgeiens respiuptivies. ghttioxidants and the
adm nistration form type of salt, specific type of

" likelicar deeused foh éormutationtl dritbargHfotthelated accirding to the conventional

consi derably depending on the type of disease, degree
metho&y BY bisRding 8bhpahefBtypitdilg @sddas rdnugaterias bf the y

or the like, 1n the case
pharmaceutical preparations. For example, when manufacturing an oral preparation,
the compound according to the present invention, or a pharmaceutically acceptable
salt thereof, an excipient, and as necessary, a binder, a disintegration agent, a
lubricant, a colorant, corrective and the like are added followed by forming into a
powder, grains, granules, tablet, coated tablet or capsule and the like in accordance
with the conventional methods. Examples of these components include animal and
vegetable oils such as soybean oil, beef tallow or synthetic glycerides; hydrocarbons

such as liquid paraffin, squalane or solid paraffin; ester oils such as octyldodecyl

myristate or isopropyl myristate; higher alcohols such as cetostearyl alcohol or
26
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5 of the oral preparation, the normal adult dose is
from1l to 10000 ng per day, preferably from 10 to 2000
ng/ day administered in a single dose or divided anong
several doses. In the case of the injection, the
normal adult dose is generally from 0.1 to 10000

behepg' aldaliol; siliebrresinysificamoll; swiatansaychas mayoxyarﬁlayiene fatty
foll owi ng provides the description of the production

acid BsReasorbitan A Red edter, §Rcesp fatbeatiddstier, poiyouyethylene sorbitan

(referred to as conpound (1) hereinbelow according to

fattytbgﬂ fiEF oxtyarfﬁméﬁ@ﬁ ydrogbRatdcaemailaegolgerstiyiene

e presen ntion can be synthesized using the

r
o SETRLGRE ok SRR S U S Eepronyoy
n t ho cr
cellufgée 86 %aff@f ey 5%,9}\,@?%@855};9% Ph{yéRiGHe RRRL BBl Tiny
Process of Co nd (la 0.,z RI-1\ X ~JI )R .
pyrraidane o el FIIqYR; L uragabAsrukchras eBebel S gpoppand;
defined as above.] [Production Process 1-1] Am
polyvalegmt-algoholr suich-as\ glyserin: propwengglyeol, F@pmpﬂerﬁ &yﬁomr sorbitol;
R3 [Step 1 R- -NNHz Oa) R3 (1 b) (i s) 20 [wherein
sugaeashch ebaglecose eysimrbse;sndegfanicpowdeeshech 3s gllicic anhydride,
comercially avail abl e product can be used as is for
magResmALAd nidul silicate 29 ahenipormdilicate) andmpunified veatet edExamples of

froma commercially avail abl e product using the
the excipients include lactose, cornstarch, saccharose, glucose, mannitol, sorbitol,
crystalline cellulose, silicon dioxide or the like. Examples of the binders include
polyvinyl alcohol, polyvinyl ether, methyl cellulose, ethyl cellulose, gum Arabic,
tragacanth, gelatin, shellac, hydroxypropyl methyl cellulose, hydroxypropy! celiutose,
polyvinyl pyrrolidone, polypropylene giycol-polyoxyethylene glycol block polymer,
meglumine or the like. Examples of the disintegration agents include starch, agar,
gelatin powder, crystalline cellulose, calcium carbonate, sodium bicarbonate, calcium
citrate, dextrin, pectin, calcium carboxymethyl cellulose or the like. Examples of the
lubricants include magnesium stearate, talc, polyethylene glycol, silica, hydrogenated
vegetable oil or the like. Examples of colorants include those for which addition to
pharmaceuticals is allowed, and examples of correctives include cocoa powder,
peppermint, aromatic powder, peppermint oil, camphor, cinnamon powder or the like.
These tablets and granules may naturally be suitably coated with a sugar coating or
other coatings as necessary. In addition, when manufacturing a liquid preparation
such as syrup or injection, a pH adjuster, a dissolution agent, an isotonic agent or the

like, and as necessary, a dissolution assistant or a stabilizer or the like are added to

the compound according to the present invention, or pharmaceutically acceptable salt
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known net hod. Moreover, conpound (1b) can al so be
produced using the nethod described in the production
exanpl es of the exanples or [Production Process 1-2-1]
and the like. 5 A commercially avail abl e product can
be used as is for conmpound (1c) or conpound (1 c) can
thdreof folthwastib§ farmudatirgnimeacdiont aycawithl the icenpentthnal methods.
using the known nethod. Moreover, conpound (1c) can
Thates aredRo AMEYUSRE oHShétods TRedad progdacs pheghratiorisfor external use,
production exanpl es of the exanples or [Production

anf rtﬁ?@é é?l:l'b%' ddudddin A& driésce %ﬂh[tﬁb%n%ntﬂﬁa‘-’r nsétABdsS Namely,
a step for

talni ng conpound (1la) by condensi ng

ex SRR B by IR0, 80 Pholf o TpAAB Tidats various
ra\!ggwpmé;tgﬁ%. qu]cgg%\%p 2& > ilnV mrg‘ﬁ:%i@ig%@ﬂggé% lr-tgcf;.ﬁgérsrggﬁicines,

as di chl oronet hane or_chl oroforn%1 sul f oxi d?s,such %5 lud
cosmeticsrantthe like ox Saecifie sxamplas ehbase [W ratgrials Aised include

ethers such as tetrahydrofuran or 1, 4-di oxane; am des
anfoalancs vegetabiensilsh minenahails crstenpits, vanash prlyvaleph alcgbols,

or the like. Exanples of the condensation agents _
watarcsoldeleBoglyriees 2ty imiarals dng purified water, and although pH adjusters,

oxytris(di net hyl am no) phosphoni um

anhéXiabhts0 cReRERE jfenls, prééervatives, iinti-BolBagerts neslondnts, fragrances
am nopr opyl ) carbodi i m de hydrochl ori de), DOC 20

anfthblikd! B8 éﬂcﬁbggjt&!sg?éé%]éi%}y thPbase raw materials of the

carbonyl di i m dazo ~diethyl phosphoryl cyanide or
ord At oo S EEH R ERER PR ol hphodtRoreto. n
ui val ents of condensation agent .are,. Wit h . .
adﬁg@‘gne WW&"BEEﬁqﬂbﬂ'hﬂs '(:fimBP_nep% naving idgﬁeﬁ'sgti%ﬂ(?m—l\pg cing action,
_to an excess of organic base éuch as t[i t hg(l? arri.Fe . ino
cirgalation piametergsdisitectants, anipblogistics; ¢ell 2 r§¢ Yiaming, ami
fromroom 25 tenperature to 80C and the reaction tine
acids, imajsiutieers erukeratin dissolution agents osdie ke san alsgler plended as
(la) can al so be produced from conpound (1b) and 30
necespanynd FUithermesie; ghebraunds of thenbasethw taterialp @gided are those
(1), (2) or (3). Alternative Method (1): After .
anSeUME thatngeldafp ardilatylsél) cdreeatriations farr prdduction of preparations for
external use.

In the case of administering the compound according to the present invention
or the salt, or the hydrate thereof, there are no particular limitations on the form
thereof, and said compound may be administered by oral administration or parenteral
administration in accordance with ordinarily used methods. For example, the
compound may be administered after formulating in the form of the tablet, the powder,
the granules, the capsule, the syrup, the lozenge, the inhalant, the suppository, the
injection, the ointment, the ophthalmic ointment, the tape, the eye drops, the nose

drops, the ear drops, the poulitice or the lotion.

The dose of the medicament according to the present invention can be suitably
28



conmpound (1a) can be obtained by reacting acid
chloride wth conpound (1c). The step for obtaining
the acid chloride is carried out by reacting 1
equi valent to an 5 excess of acid chloride synthesis
reagent with conpound (1 b) in the absence of a
seleolededtcofding o the dpgreesisynuftomss aigec gender: body weight,
di chl oronet hane, benzene or toluene. A catalytic
ad ﬁLfﬂé{Fétid?f fohmNty P BH dal, Epesmaityise shtisehse obthelikied to
the reaction ‘system Exanples of acid chloride
Sy ?&tHsggﬁ tl‘iﬁ 8888 4itfers %Hgﬁfeﬂilf B¥beRtkhg drithe typ¥f visease,
chi orrde, phosphorous trichloride, phoSphorous

de %ré}tffcoﬁ%%igﬁ]esngéuéﬁad%éﬁg ggﬁﬁgﬁi&gﬁﬁgﬁ%@{}i eﬁg?ﬁé: Ig\te‘ﬂﬁr?the case

and the reacti time is from10 mn S
5 of thewral Bipresrian At Aenngl aubaghy 5 o Lk OGhE e ger day,
(1c) is carried out by reacting acid chlorjde wth
- prefergbtfranm 1@ jo 2600, l@d%ﬁﬂﬁwﬂﬁfﬁg Iy ?c?\'l‘@?d#@@r%h{&‘,"ded among
tetrahydrofuran or N, N-di met hyl f ormam de and in the
seyerabdoses. of Inthe case of theiajention, i oermpalsaduli dese isgrnarally from
to the acid chloride, exanples of which include
0. 01U P0060 hrsssr dsy prefesatlly fretrhy ta @006 mg pey dagi ne and
i norgani ¢ bases such as potassium carbonate or cesium

carmp@liSwing provides thadesatisiirs obfhecsrodautich piatessrfer compounds

used with respect to acid chloride. The reaction tine

10 reér%ﬁ%ere@ l{}};‘fo?r%ui%@?frgﬂ?h%@troz#Sé(ﬁ\?obﬁafﬂ)ii"ﬂ!i*einbeiow) according to the

erature 1s enperature. 20

o R PR ol BN 6 5y Rl can e
eacting, the nmxed aci

o BB e 5 e s RSl i o procuce

anhydride is carried out by eacting conmpound (1 b
acaprinte fooRap hebpisa byahes s ROMOtaRsA bed beih.
chloroformate in the presence of a base such as
t r i[ESypigalByntbesis Methedgqui val ents of the chloroformic
25 acid ester and base are used with respect to
15 conPraduttioh Rrocedd] r FgpicabRradustionProtessrofi Gompaundy 1a)
. on tenperature is fromOC to
step for condensizng t he
hs Rarri egm ut
lc)

room 31 tenperature.
m xed aci d anhydrid
by reacting the g
in a solvent
[wherein each reference symbol is defined as above.]

[Production Process 1-1] Amidation

CHg X R2
X" Non HNT > CHp__ X R2
N NH, * R3 [Step 1] N/ -~
(1b) (1c)

20 [wherein each reference symbol is defined as above.]

A commercially available product can be used as is for compound {1b) or
29
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such as di chl oronet hane, tetrahydrofuran,

N, N-di net hyl formam de or the like. 1 to 5 1.5

equi val ents of conmpound (1c) are used with respect to

the m xed acid anhydride. The reaction tine is from 10

mnutes to 24 hours and the reaction tenperature is
compdud Oi)@ahdse pRidueetdton @ ddrhimerciaB) avaiabde product using the

converting conmpound (1b) to an active ester, conpound

: i tdafOalbb Deasioblieed sisitlg the method
knovédﬁ?@ﬁpoﬁ%&%ﬁ)&ﬁ%@?%@ep for obtaining th?rg

desc\?\iﬁ%h\fﬁ gﬁec' ggciddcﬁoﬁae{iahﬁﬁegpf]t%Ye){é?‘ﬁﬂbBQﬁ [Pﬂﬁm%t'iﬂﬁ Fﬁr?atcB%s 1-2-1]

I've ester 'synthesi s reagent In a sol ven
uq as 1, 4-di oxane, tetrahydrofuran or the |Iike and
and fhe k& presence of a condensation agent such as DCC
Exanpl es of active ester. synthesis reagents inc
s a% pouhH??c)or

NAispmrpricialbcayailaplrpmduchean ppdiseg gsisiogcom

equi val ents of the active ester synthesis reagent and
compdiend: Ghe)@aae produgediirom @ canmeseially amailable preduycs using the

compound (1b). The reaction tenperature is fromOC to
knowro aietho@nphloatover, eomipbhed  te)atancalso ibeeproduted msing @ method

24 hours. The step for condensing the active ester and

desctHERGH e E)i@duétﬁ;nce’é(dnh;ﬂds ofitheogxamplestonProductiaot Proeess 1-3-1]
ester wth conpound (1c) in a solvent such as

i ronet hane, tetrahydrofuran,
andﬁl?‘f\ﬁidﬁiqnethylfornam de or the like. 1 to 1.5

[Steqegi” val ents of 20 conpound (1c) are used with respect
the active ester. The reaction tenperature is from

010 50C.and.the reaction ti ' '
2 Thiceles 1S Bt drrian il eotipubd (1BRRL SGhdrilhg Solfbound (1b)
ridine ring and the, heterobicygclic rin f
and EBrpouAd (18) H5ing:ancOREeTSRUER G A SOMRET K nEIRTe A,
following Step 1, substituents on the g ridine ri
partistllas imitalinas cretheswivent usedyvand eyampiesy Q/%V%Sﬁﬁﬁﬂg'ad”de
descri bed in Producti-on Process 2-1, Production )
haloBenatesshytiracaiboodistichas dishlotesethang orchiprsdieron;i ssifoxides such

Process 2-4, and substituents on the heterobicyclic

as dimetyisuldxide; eshps such @sathyatetater ethees sach asitefabydrofuran or
met hod descri bed in Production Process 2-5,

1 FRRSAEL MG 4258 R 000 SR AL Gl fcstamide o
the W%élﬁ@of te condensation agents include Bop (benzotriazole-1—yl
oxytris(dimethylamino)phosphonium hexafluorophosphate), WSC
(1-ethyl-3-(3,3-dimethylaminopropyl)carbodiimide hydrochloride), DOC
(N,N'-dicyclohexylcarbodiimide), CDI (carbonyldifmidazole), diethyl phosphoryl
cyanide or the like. 1 to 1.5 equivalents of compound (1c) are used with respect to
compound (1b). 1 to 1.5 equivalents of condensation agent are used with respect to
compound (1b). In addition, 1 equivalent to an excess of organic base such as
triethylamine may be added as necessary. The reaction temperature is from room

temperature to 80°C and the reaction time is from 10 minutes to 30 hours.

In addition, compound (1a) can also be produced from compound (1b) and
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HRA-OHOH OHal | P NNH2 [Step 1-1] R N NH2
(I'b-2) 5 [wherein Hal represents a hal ogen atom and
R4 represents a G M al kyl group, a C2-6 al kenyl
group, a C2.6 al kynyl group, a C3 8 cycloalkyl group
or a C3-8 cycloal kyl Cl1-6 alk % ally
compounid (i) ensmg;aumnatlmma@leodssdesqmadsmf(a (aheh(@f t he

conmpounds in the flow chart above, and each of the
CAltgmatide Methot g1 pmdmumedvémingwdb@npmmtbtwmb lagid chloride,
avai | abl e products by the known nethod. In addition,

comBaiiil Ofa)lcas béem&uisﬁe@a“ctmbsam@ehmmlwmcumpwnumec) The
nmet hods descrl bed in the exanpl es [Step 1-1] This

step ?&re&l%tbﬁir?%ﬁ{eegcﬁ gzrh @'ﬁt@%rﬂa?ﬂec? 80P Féiaétﬂbr?‘ ‘?bqﬁwalent to an

and ound

t
excefa‘9?%ﬁfﬂ%ﬁléﬁa@%xﬁ%%a%qre%ﬁéﬁwﬁ °B*‘1 ARG (/B3 R R oo of a
t et r ahydr of ur an, tqu ne ,or and
solveiay Ih e BreSenea g a8 V%@Iavcbsasc@ﬁﬁﬁwwﬁ e 5’?"&8“9 or toluene.
copper (I) iodide or the |ike and b se
A cafsdytissamouitel N dirdireethyfesmoamids 'B'@M cﬁfﬁteg te?fﬁe reaction
phosphat e, pyridine,
systams- Exargiies pt holdchorijeisydbesis saagentstngude tiony! ghloride,
equi val ents of conpound (I b-1-1) are used with respect

oxalylchimridey pdsphbrolis. tridhibrite, Btospheqois peetacklaride or the like. The
catal yst are used with respect to conpound (Ib-1). 2

reachién iémp&dilineisSrirh cobliRg#athate tol irsirefiuxitermpepaitive tand the
conpound (I b-1). The reaction tenperature is from50C

reaclyihp G ARABEISLE AR e e 01 e

Aih%é?&g%eco?dgﬂ%ﬁg' &did Mﬁfo'ﬁ%g a‘?'fd @HBBHH@I ({é) |Ql:arﬁéa St by
reacting acid chloride with compound (1c) in a solvent such as dichloromethane,
tetrahydrofuran or N,N-dimethylformamide and in the presence of 1 to 3 equivalents
of base with respect to the acid chloride, examples of which include organic bases
such as triethylamine or pyridine and inorganic bases such as potassium carbonate
or cesium carbonate. 1 to 1.5 equivalents of compound (1c) are used with respect
to acid chloride. The reaction time is 10 minutes to 24 hours and the reaction
temperature is 0°C to the reflux temperature.

Alternative Method (2): After converting compound (1b) to a mixed acid
anhydride, compound (1a) can be obtained by reacting the mixed acid anhydride with
compound (1¢). The step for obtaining the mixed acid anhydride is carried out by
reacting compound (1b) with a chloroformic acid ester such as ethyl chloroformate in
the presence of a base such as triethylamine. 1 to 2 equivalents of the chloroformic

acid ester and base are used with respect to compound (1b). The reaction time is

from 10 minutss to 5 hours and the reaction temperature is from 0°C to room
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I \ (Ib-1-2) RA NC [Step 1-2] NCI [Step 1-3] N NH2
(1b-3) (1b-4) (1b 5) [Step 1-4] R410\ HR4'0O | \ CN
i [Step 1-5] N NH2 NNH2 (lb-7) (lb-6) [wherein Hal
and R4 are the sane as previously defined.] 5
Commercially avail able products can be used as is for

terg@etatwre. t he conpounds in the flow chart above, and
each of the conpounds can be produced from

COMpRIgtep lrd;ryoo'n\m@nlsay Pehixddeicid Aphydridékandcomgtdund. (1c) is
In addition, each of the conpounds can al so be

ca{?@%ﬁ?@rﬁéﬁ%ﬂﬁq&ﬁ?nﬂ%&@&ﬁ ditvarbemd dorhpeusk eng)lies. solvent

his step Is a step for obtaining

su@aﬁ%&ﬂcﬂﬂ me%%é? REERRHHT ARG rgimoa st o . 1o
%ﬁ‘@fg{q und r,\é gf q.}érﬁ&gggc\wﬁﬁf%@%c obfh]e hixedadd anhydride.

N- et hy |Eyl‘l‘0|ldl none, or the_|ike and,in the CSeNgE
Theireactss Bmes om 18dbiavtasin 24 APt e iset By agperature is

potassiumor the like. 1 equivalent to an excess of
fropeBdo H0EC. 15 used with respect to conpound (1 b-3).

The reaction tenperature is fromroomtenperature to

13hernativeMetresd (3)oAfter canvesting oompoundr{dbpto aw aglive ester,

hours. [Step 1-3] This step is a step for obtaining

coﬁﬁimﬂurldag saf b2)obinadibyaleartng theactive egtebwith. compound (1c).
Compound (I b-5) can be obtained by reacting conmpound

THe! Q f¥or &tﬁlrﬁfﬁ‘h’%ﬂa ciite d3{BEis dhrfiéd ok Bﬁ@éé@tm’g‘ ccﬁmbaﬁﬁﬁd (1b) with

SUC as conce rate agueous anmoni a or the

af%*@é?s&ié}ﬁ%/nﬁﬁeﬂg sfaGEIn 8 oo B 06 95%%%“% i‘é‘i’?ﬁ%‘?m"“m or
the ?ke and |9 % Srnedsetnlg:g orf%acgc}n'd%nsiéﬁgﬁ aganI EQER 4s TEE8 Examples of
active ester synthesis reagents include N-hydroxysuccinimide or the like. 1t01.5
equivalents of the active ester synthesis reagent and the condensation agent are
used with respect to compound (1b). The reaction temperature is from 0°C to room
temperature and the reaction time is from 2 to 24 hours.

The step for condensing the active ester and compound (1c) is carried out by
reacting the active ester with compound (1c) in a solvent such as dichloromethane,
tetrahydrofuran, N,N-dimethyiformamide or the like. 1 to 1.5 equivalents of
compound (1c) are used with respect to the active ester. The reaction temperature
is from 0 to 50°C and the reaction time is from 10 minutes to 24 hours.

Furthermore, the substituents on the pyridine ring and the heterobicyclic rings
of compound (1a) can be converted using the known method following Step 1,
substituents on the pyridine ring of compound (1a) can be converted using the
method described in Production Process 2-1, Production Process 2-2, Production

Process 2-3 or Production Process 2-4, and substituents on the heterobicyclic rings
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hours. 5 [Step 1-4] This step is a step for obtaining

conpound (1b-6) by cyanating conpound (1b-5).

Compound (1b-6) can be obtai ned by reacting conmpound

(1b-5) and zinc cyanide in a nitrogen atnosphere in a

sol vent such as N, N-di net hyl f or mam de,

kbR betidvested udiig td etiotidéscribeel iprRisenction

Ofcoﬁ@@b@%ﬁ.ﬂe%anpﬁes of 710 catal ysts that can be

used include.te | S(4 R akpall adi um (0)
ProcBF'sgﬁ%rﬁloﬁﬂgt}orib[—‘géﬂf%e%ﬁid\?gﬁg}g#}s o? Pgtlﬁ nc cyani de are

ctogupiah EasRes a2riy EFSRTURT Brocag br oyt ()

conmpound (1 b-5). &dhe reaction tenperatureg s from
50C to the refl ux en‘peratHa_ nd the reaction tine is

from5 m nut Oﬂours“b__)Altern [ d:
Compound ;gg;b|6) an be obtatrnetd—wy i ng compound

(1 b-5) and e ani de_un ni R ipsphere
in a solvent such ggy N, I\I-?%tFPri‘tqﬁwyl f or mam de,
N- et hyl pyrrolidinone or the like. 1 equithélent to an

excess of copper cyanide are used with resﬁgact 6\50 c
[whereipidahmeptdsemtsp. halogen stoon. and R sppyesanisra Cis Al group, a Lzs

50C to the reflux tenperature and the reaction tine is

alkehylagrolip, a 26 ¢mlkyrive group, 22Che oysioalkgt group-@ja Cai sysloaikyl Cie
is a step for obtaining conmpound (1 b-7) by

lyzing conpound (Ib-6). Conpound (Ib-7) can be
alkyg%lgu;ﬁn]gd by hydrol yzi ng conmpound (1b-6) in an aqueous

zg#{}ﬁﬁﬂziﬁﬁcy é‘v”ail%“bileﬂ gﬁf%ﬁé&\ﬁ%éﬁ%@ﬂ@y isGoreach of the compounds

rrc acl or t or in 25 an aqueous
. ti f b ' ' '
in v e Shyp e A6 pRKG Br e, Etipbldy Eaf belftodaobd fromhim
f { t t t s
commRTeiay SHEERBGOETHE B R o ah i, siieh of the
con‘:p[ P@Lmoggcﬁt@h?agsg;)gﬁgaucﬁl_ fl%ﬁg@{\@%ﬁ@hbg@ 4L SGSsFinthe examples.

[Step 1-1]

This step is a step for obtaining compound (1b-2) by reacting compound (1b-1)
and compound (1b-1-1). Compound (1b-2) can be obtained by reacting compound
(1b-1) and compound {1b-1-1) in a solvent such as tetrahydrofuran, toluene or the
like and in the presence of a catalyst such as copper (1) chloride, copper (l) icdide or
the like and a base such as potassium carbonate, cesium carbonate, potassium
phosphate, pyridine, 1,8-diazabicyclo[5.4.0]undec—7—éne or the like. 1to 3
equivalents of compound (1b-1-1) are used with respect to compound (1b-1). 0.5to
3 equivalents of catalyst are used with respect to compound (1b-1). 2to 10
equivalents of base are used with respect to compound (1b-1). The reaction
temperature is from 50°C to the reflux temperature and the reaction time is from 1 to

48 hours.
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(1b-1-3) OH Hal-1 N[Step 1-6] RN NH2 (Ib-1) (Ib-8)
5 [wherein Hal and R4 are the same as previously
defined.] Conmercially available products can be used
as is for each of the conmpounds in the flow chart
above and each of the conpounds can be produced from

delcibh hﬁ&éﬁé @-@-2] RESHEES PRYdRtERMBt B dTaiombound (1b)

ition, eac conmpounds can al so be produced

u5| ng t he nmethods descriped in the exanples Ste
HO< €l st gy-iL astfe’é)b P a|n|ng co ourw‘%
%rea&@—n&eﬁpﬁ nd | il

(1bs< | Cofgteruta@l (1b- 8) C3 b |prodﬁ}éﬂab‘3 Si ng the N
sameN method as that in St efb_ -1. [Production Proceﬁb_s)

1- 344-B) Producti on Process d npound (1c) 36 0 X

R470 R3 (1c-1) [Step 1-7] RR X R2 HOHI ~I \ [Stdp
1-17] RB R3 (lo-2) (167) [Step 1-11] O [Step 1-4]
0
. o) CN
R4 0 l S OH R4 I ~
<= [Step 1-5] =
N” "NH, N~ “NH,
(1b-7) {1b-6)

[wherein Hal and R* are the same as previously defined.]

5 Commercially available products can be used as is for each of the compounds
in the flow chart above, and each of the compounds can be produced from
commercially available products by the known method. In addition, each of the
compounds éan also be produced using the methods described in the examples.
[Step 1-2]

10 This step is a step for obtaining compound (1b-4) by reacting compound (1b-3)
and compound (1b-1-2). Compound (1b-4) can be obtained by reacting compound
(1b-3) and compound (1b-1-2} in a solvent such as N-N-dimethylformamide,
N-methylpyrrolidinone or the like and in the presence of a base such as potassium
carbonate, tert-butoxy potassium or the like. 1 equivalent to an excess of base are

15 used with respect to compound (1b-3). The reaction temperature is from room
temperature to 130°C and the reaction time is from 10 minutes to 24 hours.

[Step 1-3]
This step is a step for obtaining compound (1b-5) by aminating compound

(1b-4). Compound (1b-5) can be obtained by reacting compound (1b-4) in a sealed
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R2 [Step 1-10] [Step 1-18] [Step 1-9] X [Step 1-8] eN
O Ra (tc-4) 0 XRZOAO | OXR HZN X Rz (1lc-3)
[Step 1-12] R3 [Step -13] R3 X N N3 [Step 1-14]

31lc-6) [Stop 1-151 R ( [Step 1-16] (1c-2) [wherein
R2, R3 and X are the sane as previously defined, R41

tub%‘?ﬁ e Efgs%n%e%?'aﬁbé’é&wch 8% eticetistet agtienas antreonia or the like.
al ogeh atom or a |eaving group such as a |

1 S%mgﬁféltf)%}y@&?ésgff%‘é@e o lURHSRRT HdpRRY toxompoand® (1b-4).

conmer ci a Iy avai | abl'e product can

ed as is for ea

The FeArERdRsrat B on Tl TRESTRAY 8 reqdlion Wing RolBm 1 to 48
from commercially avail able products by the known

hoyst hod. In addition, each of the conpounds can al so
be produced using the nmet hod described in the

5 [Stepdedicti on exanples of the exanples or [Production

Process 1-3-2] to [Production Process 10 1-3-5
Vb tis/step isactiep fort dtsainigpoompeund (1ré) dysyanaling,compound
chart can also be 37 produced by converting

(1tﬁBPSthMQBUﬁdmeiﬂ)@aheiaemhminaﬁ:lby peadting asmnprapnchd b-5) and zinc
nmet hod described in [Production Process 2-5] to

c ésrP gQ‘i’N%tdll‘PG?@ﬁ afRSSpierdlin @rsdivient!sueh.as N M-eiméthylforhamide,
pis as for obtaining conpound (I c-2) by
N-ﬁ%ﬂ*ﬁbﬂ%lﬁﬁm&dth@iﬁ(e]and in the presence of a catalyst. Examples of

10  catalysts that can be used include tetrakis(triphenylphosphine)palladium {0} or the
like. 1 to 2 equivalents of zinc cyanide are used with respect to compound (1b-5).
0.01 to 0.1 equivalents of catalyst are used with respect to compound {1b-5). The
reaction temperature is from 50°C to the reflux temperature and the reaction time is
from 5 minutes to 24 hours.

15 Alternative Method: Compound (1b-6) can be obtained by reacting compound
(1b-5) and copper cyanide under nitrogen atmosphere in a solvent such as
N,N-dimethyiformamide, N-methylpyrrolidinone or the like. 1 equivalent to an
excess of copper cyanide are used with respect to compound (1b-5). The reaction
temperature is from 50°C to the reflux temperature and the reaction time is from 10

20  minutes to 72 hours.

[Step 1-5]

This step is a step for obtaining compound (1b-7) by hydrolyzing compound
(1b-6). Compound (1b-7) can be obtained by hydrolyzing compound (1b-6) in an
aqueous solution of an acid such as hydrochloric acid, sulfuric acid or the like, or in

25  an aqueous solution of a base such as sodium hydroxide, potassium hydroxide or the

like. The reaction temperature is from room temperature to the reflux temperature
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5 Lithium al um num hydride, for exanple, can be used
for the reducing agent, and ether such as
tetrahydrofuran, diethyl ether or the like can be used
as solvent. 1 to 10 equivalents of reducing agent are
used with respect to conpound (1lc-1). The reaction
and themegection time is ffororh00Ginubes toe10 &bk t enper at ure and
the reaction tine is fromb5 mnutes to 24 hours. 10
[ [BredudticH Priddess Si-243] iPPoductictpPicdiess f Gompaurab(tigund
(1 c-3) by converting a hydroxyl group of conpound
(1c-2) to a leaving group. In the case L is a
nmet hanesul f onyl oxy group or p-tol uenesul f onyl oxy

group, ound (1c-3) can be obtaied by reacting
conpoun -2) mﬁtE t hanesul f onyl]| 15 chl ori de or
p-t ol ul famyl geliog)i de in O vemdHsuch as

dHent|c t hane ' € e of an organi c base

such awg“triethyl angpp1@) tR? | Meg” Inegui val ent to an
excess oq nganic base is used wth respect to
conpound ¥1£-2). 1 to 3 equi val ent®-8lof

chl oride or esy] fonyl chloride

t | -t ol
wheliin Kilcane, R fs ihsdine 5§ Steusli asetl o)™ e
A DORIRI BUaP B PTONHELS| Gt P Hoed am 8 fer e obife compounds

hours. In the case L is a chlorine ato compound
in the flowagharaabove andeartuoiipegaropeungs ean he Aredugaciiom
reagent such as thionyl chloride, oxalyl chloride or
comineeciblik avaitable praducts byadimawr( nedh@].. b addition each afdhe
an excess of the chlorination reagent are used wth
compE&Sies tan alsethe prothcedustg thEwetiesiy describeddn it examples.
is fromOC to room25 tenperature and the reaction
[Step htBy 1S from 10 mnutes to 24 hours. [Step 1-9] 38
This step is a step for obtaining conpound (1c-4) by

TSR AR oy ek 1o
ot BB 31 255010 5 el shat Fns e

of  potassi ym phthalimde are 5 used with respect to
met %mﬂ;‘r@ﬁ@ga?ﬂme reaction tenperature is fromroom

[Production Process 1-3-1] Production Process of Compound (1c)
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tenperature to 160C and the reaction tine is from 10
mnutes to 48 hours. [Step 1-10] This step is a step
for obtaining compound (1c-8) from conpound (1c-4).
Compound (1 c-8) can be obtained by adding 1 equival ent
togan excess of hydrazine 10 hydrate to conpound
(1f-4x in_a ol vent such as ethanol or the like. The
[ t erature is from80C to the refl ux

tenp and the reaction tinme is from10 m nutes
to 24 holif§s [Step 1-11] This step is a step for

obt ai ni nge-tonpound (1c-4) by reacting conpound (1c-2)
15 w &?h}ﬁa' i mde. Conpound (1lc-4) can be obtai ned

by re Png conpound (1c-2) wth phthalimde, 0

triphenyl phasphi ne and diethyl azodicarboxylate or R2
rodl T§op o azodi carboxylate in _a solvent such Ws \ / \7

di c hane, tetrahydrofﬁg r the like. 1 to 2 2

equi val n g of phthalimde rl ph nyl phosphi ne and 3

dieshyl azadi carboxyl ate or diisopropyl (tc-7)

azodi car boxy FEPAR used with respect to conpound

(1c-2). The 20 action tenperature is from-20 to 80C

and the reaction ti |s°from5 mnutesto 48 hours.

[Step [1-12] ThisepSitegp i S X 'Bal ﬁtemgwd:on'pound [Step 1-18]
(1c- 5)| loyep nenctimg—cormt . y\n t—an ami ne

protected with|a ter WOXY =5 J oup. | Conpound

(1lc-5)| can be |25 obtarmed by,reacti ng compound (1

c-3) th an am ne protec&ed Wth a
tertxbut oxyear ponyl g in a g(ol vent ,such

LN, di[revgylformam i 39|1th
pre e f_aJLas_e__s,uch as |sodi h g]rl de_of th ZT‘M]

1 to 2 equbval ¢ e~are us i theJ@Spect to
conpound ((<t3)c- 3) 13%19126 ui val ents of t F'Tam ne (1c-8)
protected with the t ert “butoxyf&fbonyl group are used
with respect to conmpound (1c-3). The reactijon

tenperature is|fromroomnm erat wee to 80Cjand the
reaction 5 tine is frbm 1\t off2 jhours. [Step 1-13]

{Step 1-14] R [Step 1-15})
{1c-6)
‘ [Step 1-16]

(1c-2)

[wherein R%, R® and X are the same as previously defined, R*' represents a C1. alkyl
group, and L represents a halogen atom or a leaving group such as a
methanesulfonyloxy group, p-toluenesulfonyloxy group or the like.]

5 A commercially available product can be used as is for each of the compounds
in the above flow chart and each of the compounds can be produced from
commercially available products by the known method. In addition, each of the
compounds can also be produced using the method described in the production
examples of the examples or [Production Process 1-3-2] to [Production Process

10 1-3-5]. Moreover, each of the compounds in the above flow chart can also be

37




10

15

20

25

This step is a step for obtaining conmpound (1c-8) by

deprotecti

ng the tert-butoxycarbonyl
compound (1c-5).

group of
Compound (1c-8) can be obtained by
deprotecting the tert-butoxycarbonyl

group of compound

(1 c-5) in a solvent such 10 as dichi oromethane or the
prodhdf:éﬂf bgﬁgnl/é‘rtihﬁesd%ﬁﬁféfﬂﬁ@oﬁftha hetsrobilyelit 6ng osing theoesthod
of  aCi

suc

as trifluoroacetic acid or the like with

coscSERTEIpRUGATRENR e 1 B prbscuarerotan 2 T

ction time is from 10

mnytes to 24 hours.
[Ster 1/]

[Step 1-14] 15 This step is a

for obtaining compound (1lc-6) by converting the

| eavi ng group

Entanisa aid R SbaBIngy

(1c-3) with an azidation reagent su
Lithipmtalesinum hydride. for exampleean he yise
N, N-di met hyl fornmam de or the like. | to 5 equciv

i 2L By PG cBlBoynd (1o-1)

ethepbutihasaeiralaydrofuraradiethyl atherasdbe like gapdsdsq

1c-3). The 20 reaction tenperature is from

10 eORAIERSBE Fedubing bgeBO&teansbd With respadt éo compeund (fedi  The
10 m to 48 hours. [Step 1-15] This step is a o

reac%iﬁﬁgexfngéré}m@isrﬁélﬂ POROMEGefilif téhpbiaturedard the temetion time is
azi de Conpound (1c-8) can

cbépp{o&grryi ng out catalytic 25

conpound (
m nut es

rou

ron$ BRI
[ Steé)%g as et

m nutes to 36 hours,

p of conmpound (1c-6).

i'on uSihg Lindlar's catal yst

hanol or the like.

s of Lindlar's catalyst

@Fg@ﬁﬁ@gbﬁmggazde%?; and

al e

as sothe?'lt. 1to

in a sol vent

A catalytic anopunt to an
is used with respect to

d, 40 (1¢-6).. Th ' :
" Gows elemde P ot apiaiiune ERBTPLRR (VG HhA

group obcampaund éerd) tesa 1eaving 98PYRr nat i ve net hod,

compound (1c-8) can be obtained by allow n
t rlih e sxs@hds phinethanesuifenylaxy gesip /ip-talye

di chl oronet hane, tetrahydrofuran or the |ike.

B 419

1.

conbdlingqY 6 3| camt ise obtaimed by ngagtingsgampeund ¢1c8kwithi

respect to

compound (1c-6).

and the reaction pressure is from

5
geggfonyloxy group,

0Oto
methanesulfonyl

chloride or p-toluenesulfonyl chloride in a solvent such as dichloromethane and in the

presence of an organic base such as triethylamine or the like. 1 equivalent to an

excess of organic base is used with respect to compound (1c-2). 1 to 3 equivalents

of methanesulfonyl chloride or p-toluenesulfonyl chloride are used with respect to

compound (1c-2). The reaction temperature is from 0°C to room temperature and

the reaction time is from 10 minutes to 24 hours.

In the case L is a chlorine atom, compound {1c-3) can be obtained by allowing

a chlorination reagent such as thionyl chloride, oxalyl chloride or the like to act on

compound {1c-2). 1 equivalent to an excess of the chlorination reagent are used

with respect to compound (1c-2). The reaction temperature is from 0°C to room

temperature and the reaction time is from 10 minutes to 24 hours.

[Step 1-9]
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[Step 1-16] This step is a step for obtaining conmpound

(1c-6) by converting the hydroxyl 10 group of conpound

(1c-2) to an azide group. Compound (1lc-6) can be

obtai ned by reacting conmpound (1c-2) with

di phenyl phosphoryl azi de in a solvent such as benzene,

t olTésnstepris ahatep iftneolatathing cohpopnd{ ¢o<le byfreanting gamipound (1c-3)
base such as 1, 8-di azabicycl o[ 5, 4, 0] undec-7-ene or

antittaddien phthAlinkide. € THHabER §14) @élﬂﬁéidbtﬁﬁiz@é@rr%acting

used with respect to conmpound (1 ¢c-2). 1 to

coffBSHAFE13) vith PRAELIBAFBBNARES R 4 BREHP eI aus e

spe t_ 0O conpoun e reaction
N NERERDIrbToe FTRIEE R SlitEeh din@sub{ Gynaimide are

1-17] This step is a ep,for_obtai ni ng compaund. (
usgd thypspsettbTampaing HEPa), o uik irechon TeBgRAture 's fom room
conpound (1lc-2). Conpound (1lc-7) can be obtained by
terpRe@teiety 1667 thelkeagfion dimeyisdrore ilaminutgs &g dachours.
such as manganese dioxide or the like in a sol vent
[Stepcik1@k chl orof orm di chl oronet hane or the like. 1
equi valent to an excess of oxidizing agent are used

Wi tThig sigpdsta dtep fompistairing tomppundfdc-8) éamh icompound (1c-4).
tenperature is fromroomtenperature to the refl ux

Confpieicai1¢r®) cithé BBtARed 69Ed { ieRiviaferit'teAnéxcess of hydrazine
mnutgsa(ttosam hour s. [Stgp 1- 18] g?This step is a y

o : : . _
vy e ] eSpELA01109) Rl 8 aRTBELI | he reacton
terteRure 8 Y B 636 18 Tt 1 nehghuB AR5 sE8kqH fihe is from 10
.caltPaI %%}4 t|1 n a solvent such as anmoni a- cont ai ni ng
migtles 48 87 POloni a- cont ai ni ng et hanol or the 5 like. A
catal ytic amobunt to an excess of Raney nickel catalyst
[SteB 1adBd with respect to conpound (1c-7). The reaction
tenperature is fromOC to roomtenperature, the
r eddis steptis mestep fon obtadingricatpesnd 164 ) yuesactingl compound (1¢-2)
reaction pressure is 1 to 4 atnospheres.
with phthalimide. Compound (1¢-4) can be obtained by reacting compound (1c-2)
with phthalimide, triphenylphosphine and diethyl azodicarboxylate or diisopropyl
azodicarboxylate in a solvent such as dichloromethane, tetrahydrofuran or the like.
1 to 2 equivalents of phthalimide, triphenylphasphine and diethyl azodicarboxylate or
diisopropyl azodicarboxylate are used with respect to compound (1¢-2). The
reaction temperature is from -20 to 80°C and the reaction time is from 5 minutes to
48 hours.
[Step 1-12]
This step is a step for obtaining compound (1¢-5) by reacting compound {1¢-3)
with an amine protected with a tert-butoxycarbonyl group. Compound (1c-5) can be

obtained by reacting compound (1¢-3) with an amine protected with a

tert-butoxycarbonyl group in a solvent such as N,N-dimethylformamide or the like and
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[ Production Process 1-3-2] Production Process of
Conmpound (1c-1) in the form 10 of Conpound (1c-11) HO
\ Rz H/. 1 ) Br ro COR4 O\R3 1c-9-1) O (1c-9)
[Step 1-19] OR2 11 OR4 R40 O (10-10-1 R3 (1lc-11)
[Step 1-20] HOR2Z R3 (1 c -10) [wherein R2, R3 _and.
in thd peesertceesfsabasasugh asisodiing hydride & the dkaned dp 2 gquivalents of
avai |l abl e products can be used as is for conpound

basel4reQ) seandith +Ssaptite ¢othpolind {03-3) Cointe 2oequivalents of the amine
avai |l abl e products can also be used as is for

profétied W?l@lctgé‘%?ﬁ-‘blﬁloi\jﬁérwg%l@b b udéd hith respeédtey compound

be produ rom conmercially avail abl e products

(1 cé?)iégg'ﬂéﬂ%\gg}iﬁﬁié}ﬂgé@éﬁig Rroti it?%nﬂl)@m@@f@tuﬁé fP80SC and the reaction

alnin oun y reacting

.__conpoun -9 and conpound (lc-9-1). Conpound
t'm?igﬁ?m ?é‘g#ﬁklﬁ%ﬁ‘t ai nedngy reagzti ng cérrpougg (1c-9)

and C(inpound (1c-9-1) in a solvent such as
[Step f=tlmet hy! f or mani de, di net hyl sul foxi de or the Iike
and in the presence of a base such

Py hisstep 15 Aistei farsiiainnSeoBRANEA (e8! BASRFHBRIRG s

the like. 1 to 2 equivalents of conpound 1c-9-1) are . .
tertisattxycarbonyisgreap of compepmdn(d c¢ie - $ompo (AgaB L begbtained

an excess of base are used with respect to conpound
by Héprdlctingthe’ leachitorydarbprylajroup of sompornd (1c-5) in a solvent such
as dichloromethane or the like and in the presence of 2 equivalents to an excess of
acid such as frifluoroacetic acid or the like with respect to compound (1¢-5). The
reaction temperature is from 0 to 60°C and the reaction time is from 10 minutes to 24
hours.
[Step 1-14]

This step is a step for obtaining compound (1¢-6) by converting the leaving
group of compound (1¢-3) to an azide group. Compound (1c-6) can be obtained by
reacting compound (1c-3) with an azidation reagent such as sodium azide, potassium
azide or the like in a solvent such as N,N-dimethylformamide or the like. 1to5
equivalents of the azidation reagent are used with respect to compound {1¢c-3). The
reaction temperature is from room temperature to 80°C and the reaction time is from
10 minutes to 48 hours.

[Step 1-15]

This step is a step for obtaining compound (1¢-8) by reducing the azide group

of compound (1¢-6). Compound (1c-8) can be obtained by camrying out catalytic

hydrogenation using Lindlar's catalyst in a solvent such as ethanol or the like. A

catalytic amount to an excess of Lindlar's catalyst is used with respect to compound
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roomtenperature to the reflux tenperature and the

reaction time is from5 mnutes to 24 hours. 10 [Step

1-20] This step is a step for obtaining conpound

(1c-11) by reacting conmpound (1c-10) and conpound

(1c-10-1). Conpound (1x11) can be obtained by reacting
(1c-6%0MIes! Ashctibht Mperdtdre npomdotrl tenierajurerto 80561 thenteaction

such as N, N-di net hyl f or mam de, N nethyl pyrrolidinone

ime 18" I ' PRGRatfioh pidssard il fyomn Stech
time |§§‘rcfc!ﬁ§gel‘tno |t§€ﬁ?gﬁggﬁ’ﬁﬁﬁphi ng) E)%I Padi um (11)/ copper

i i or the like and a base such as sodi um acet at e
atmo%r%%r%g. like. 1 to 1.5 equivalents of conpound

1c-10-1 d w.th 7 i
At S e RebERETEk 8 e S OHlty dfuing
ipheriRrOITe oA M A Dl St hBlbe, fefihycrofuran o
(1c-10). Ther_eactiont(_enperaturei_sfromédOr om it
the likenpt.Odp12.€ equivetenta ef tiphenyirhaspbing aieUs ‘FF@&?%QFC e

m nutes to 24 hours. [Production Process 1-3-3]
compyurdudici@®)n Process of Conpound (1c-1) in the form of
Conpound (1 c-13) 43 Hal I' R5 01 / RS Rs 40 CH
[Step({162-1) \ OO ORIO R O[Step 1-211 (1-12) (1-13)

[wherein Hal and R4 are the sane as previously

PR 305 e SR orpo e optrmertid ey
grou&%ﬂghﬁéﬁw}q%ﬁgﬁ %‘ﬂ' £ridls QPSS CaMmpBand$PEl6Reah bef diitained by
reacting compound (1¢-2) with diphenylphosphorylazide in a solvent such as
benzene, toluene or the like and in the presence of an organic base such as
1,8-diazabicyclo[5,4,0]ﬁndec—7~ene or the like. 1 to 1.5 equivalents of organic base
are used with respect to compound (1¢-2). 1to 1.5 equivalents of
diphenylphosphorylazide are used with respect to compound (1c-2). The reaction
temperature is from room temperature to 80°C and the reaction time is from 10
minutes to 48 hours.

[Step 1-17]

This step is a step for obtaining compound (1c-7) by oxidizing the
hydroxymethy! group of compound (1c-2). Compound (1c-7) can be obtained by
oxidizing compound {1¢-2) using an oxidizing agent such as manganese dioxide or
the like in a solvent such as chloroform, dichloromethane or the like. 1 equivalent to
an excess of oxidizing agent are used with respect to compound (1¢c-2). The
reaction temperature is from room temperature to the reflux temperature and the

reaction time is from 30 minutes to 24 hours.

[Step 1-18]
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conmpound (1c-12-1), or they can be produced from
comercially avail abl e products wusing the known

nmet hods. [Step 1-21] This step is a step for obtaining
conmpound (1-13) by reacting conpound (1-12) 10 and
conmpound (1c-12-1). Conmpound (1-13) can be obtai ned by

r eqid SepGe ERstEPdor dbitaihtlg eomhpeant (dod) bieohetting thedformyl
sol vent such as tetrahydrofuran

grdaﬂrggbf_jti:dm Guhd ggdg?]‘)glgjﬁq afHifi@hRiHyE gromxi dEofpoliRg (1489 can be

in the pr a base “such ‘as potassium

oo 81 ) e rhe i B B9 3 ot
el Bl b AT AR Wi or v

_is fromroom tenperature to the reflux te rature .

ke ARl IRROURT 19 # 6Xo%S BHRADCHTIRKELCAESEIE Uststyith respect to
[ Production Process 1-3-4] Production Process of

compopadr{dc{Z)o- Theiraacton esmparatireds fosuALC (Q coamm)tempergture, the
or HF\ Rz OR3 HS~-OR4 O O Rz (1c-14) (1014-1) ,-R 40

readtignme is frad] 36 Rinttell tB&36 Hours@ndthe3eattien pessure is 1to 4
[wherein R2, R3 and R4 are the sane as previously

atiig§pi&ds] 5 Commercially avail abl e products can be
used as is for conmpound (1c-14), conpound (1c-15) and
ggmgdﬁutti(aﬁ%%e 1-425] PRAJICHBRA P cBS9BHCeFhPoLAE (1c-1) in the form

rcially availlabl e products using the known

t 1-22] This step is a step for obtaining
Ofg%k%g(ﬂ'ﬁy {113;0?@6) by reacting conpound

HO N R2 4
H / /7 Brro Cl/w-’/(JR
2
0 R3?
{1c-9) O
\[Step 1-19] o R2
4 AN
\ OR4 RO \ / /]
{1c-10-1 =%
R3
(1¢-11)
[Step 1-20]
HO 2
| ’\Ra

(1c-10)

[wherein R?, R? and R* are the same as previously defined ]

Commercially available products can be used as is for compound (1¢-9) and
compound (1c-10). Commercially available products can also be used as is for
compound (1¢-9-1) and compound (1¢-10-1), or they can be produced from
commercially available products using known methods.

[Step 1-19]
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10 (1c-14) or conpound (1lc-15) and conmpound (1c-14-1).
Conpound (1lc-16) can be obtained by reacting conpound

(1 c-14) or conpound (1 c-15) with conmpound (1c-14-1)

in a solvent such as N, N-di net hyl fom am de,

di net hyl sul foxide or the like and in the presence of

a bHYe stapris astgpdonsbtaimng amobwpoand, (1sotdi) doy fepdting cdmpound (1c-9)
or the like. 1 to 1.5 equivalents of conpound (1

and-dopourad €1a49e]. WComparsREdc-11) caarboobeinidd by eedeting compound
or conpound (1c-15). 2 to 5 equivalents of base are

(1695 &ndl ddan#mpﬂc-gq } irs 8RN s(181§ ad N, NRdinstRpRerithmide,

(1¢c-15). The reaction tenperature is fromroom

di@?%@foﬁf& 6CtHe!fike! &iid mhgjﬂmﬁéﬁéé;w? g)%g.gtshu%hrfé"g&&iﬂﬂ'l hydroxide,

rom5 mnutes ucti on

oo i B SE TR, I A bt compouns
B e & Do ) 21125 o s of
bagsipagrés:.zsesétgiﬁ?re[ e tO(1 qgj%]nqglr% i%é:-ggl 'Il e @Hag%i%?utsﬁn%e';latﬁre is from

(1c-17-2) [Stepl-25] jN3:17-1 ) [Stepl-311
room temperature to the reflux temperature and the reaction time is from 5 minutes to
24 hours.
[Step 1-20]

This step is a step for obtaining compound (1c-11) by reacting compound
(1¢-10) and compound (1¢-10-1). Compound (1c-11) can be obtained by reacting
compound (1¢c-10) and compound {1c-10-1) in a solvent such as
N,N-dimethylformamide, N-methylpyrrolidinone or the like and in the presence of a
catalyst such as diacetobis(triphenylphosphine)palladium (ll)/copper iodide or the like
and a base such as sodium acetate or the like. 1 to 1.5 equivalents of compound
(1c-10-1) are used with respect to compound (1¢-10). 0.05 to 0.5 equivalents of
catalyst are used with respect to compound (1¢c-10}. 2 equivalents to an excess of
base are used with respect to compound (1¢-10). The reaction temperature is from
room temperature to 80°C and the reaction time is from 30 minutes toc 24 hours.

[Production Process 1-3-3] Production Process of Compound (1c-1) in the form

of Compound (1¢-13)
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[Step 1-23] ORRR 0O R2 R4A0/ R3 RA0O/ Rs RAO N R3 N3
[Step 1-241 H (1c-20) [Slept 1-26] 1c-18) (1 c-19)
[wherein R2, R3 and R4 are the sane as previously
defined.] Commercially avail able products can be used
as is for compound (1o0-17), 5 compound (1c-21),
conmpound (1c-17-1), comgeund (1c-17-2) and conpound (1
c-24-1), or they can be produced fromcomercially

avai | abl e products uSpg 't own nethods. [Step
1-23] This step R& ep f R%i ni ng compound (1 // \
0-18) by reacting cowpdund 1c-17) and conpound — ks

0(10-Q Conpound (1&- ;‘?_)ucan be obt aPred Py
FeaGl i 6 CRD O = und e 1) roa

r4o sol h as net hangep £f1anol or gége |i ke art”in
the presence of a base such as sodi um net hoxi de,
sodi (@t hoxide or the like. 1 to 2 equival ef#8)of
compound (1c-1 7-1) are used with respect to conpound
(1c-17). 1 to 3 equivalents of base are used with
respect to conpound 15 (1c-17). The reaction

[wherSIfR9AINY R* e HHOBBMAAUE HrRTRRISA défhdd® andeRY Rifrédents a
tenperature and the reaction tirne is from 30 m nutes

v B Bcoh, 4% byt oS CLERON BIR
5 A A SRR s B 10 o
combBUAE TG ISR iy S B e ot

~reaction tinme is from30 mnutes to 48 hours. [Step
using thesknown methods.

[Step 1-21]

This step is a step for obtaining compound (1-13) by reacting compound (1-12)
and compound (1¢-12-1). Compound {1-13) can be obtained by reacting compound
(1-12) and compound (1¢-12-1} in a solvent such as tetrahydrofuran,
N,N-dimethylformamide, dimethyisulfoxide or the like and in the presence of a base
such as potassium tert-butoxide or the like. 1 to 1.5 equivalents of compound
(1c-12-1) are used with respect to compound (1-12). 1 to 1.5 equivalents of base
are used with respect to compound {1-12). The reaction temperature is from room
temperature to the reflux temperature and the reaction time is from 30 minutes to 24
hours.

[Production Process 1-3-4] Production Process of Compound (1c-1) in the form

of Compound {1¢-16)
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This step is a step for obtaining conpound (1x20) by
reacting conmpound (1c-17) and conpound (1c-17-2).
Compound (1c-20) can be obtained by reacting 10
compound (10-17) and conpound (1c-17-2) in a sol vent
such as N, N-di pet hyl f oy mam de, tetrahydrofuran or the
like and i ®'PhE Rce of a base such as sodium
hydri de, ceshum garb nat e, barjum hydr oxi de or the
like. 1 to 2 /eq ents OHSTCO d (10-67-2) are
used with reepect toRtonpound (1£-17). 1 tq 2g
equi val ents off1idmge are used W espj:{,,%J 0 )
(1c-17). The reaction 15 ' romy.o ]
tenperature to khe reflux tepgesa2ye and the re \Kog
tine is fr%?fﬁo mn%tzzes to 24 hours. Alternative R

Met hod- 1 fof, Ak-25] This step is a stepcfd®r
obt ai ni ng coypownd” (f1c-20) by reacti ng conpound
(1c-17) using (c oxynet hyl ene) tri phenyl phosphor ane

i nstead of &bnpound®?0 (1c-17-2). Conpound (1c-20) can
be obtai ned by qg@@ting conpound (1lc-17) with
(carbetoxynethﬁlen )tri phenyl phosphorane in a sol vent
such as benzene, toluene or the like. 1to 1.5
equi val ents of

(car bet oxynet hyl ene) tri phenyl phosphorane are used
with respect to conmpound (1lc-17). The reaction

pwherglE Ry oR. eohEc, &reng el s REFRETY WAnB8T ("5 | oo

1-26] This step.i s a step for obtain]

( Commpraigihagvalatin gradii ot bR wepegfs 6f FBiRtnd (10-14)

unsat urated carboxylic acid ester of conpound (1lg- .
componpd (fig- 153 @ndggorepeundhE! %Hésn%thsy Gag P?&S’”&ﬁ‘a ffom

azi dati on agent such as sodi um azi de, potassium azi de
comrmercidlly dviailablerpradsiolswising thecknewn seethedst ri | e,

acetone or the like and in the presence of a ammonium
[Steper-2gm (V) nitrate followed by further treating with

a base such as sodium5 acetate or the like in a

SOf (€ BlepPiddsftp BF BbRIMIhG icompoasel (dicel B)rbyt reacting €o mpound

to 2 equivalents of the azidation agent are used with

(1 c-g?fjrg?%nb%uﬁagﬁews% dnliCcorourld Bic-14-13. e@empbumal (& cofé) can be

nrumcerrum (IV) nitrate are used with respect to
t.h i dat | ] . ;
obtgifee HeBabg EeRRng (TP A BF pEPon® (Rb-15)uiRtPasinbetnd

(1c-14-1) in a solvent such as N,N-dimethylformamide, dimethylsulfoxide or the like

R2

and in the presence of a base such as potassium carbonate, sodium hydroxide or the
like. 1 to 1.5 equivalents of compound (1c-14-1) are used with respect to compound
(1c-14) or compound (1c-15). 2to5 equivalents of base are used with respect to
compound (1¢-14) or compound (1¢-15). The reaction temperature is from room
temperature to the reflux temperature and the reaction time is from 5 minutes to 24
hours.

[Production Process 1-3-5] Production Process of Compound (1c-1) in the form
of Compound (1¢-19)
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OC to roomtenperature and the tenperature during
treatment with a base such as 10 sodi um acetate or the
like is fromroomtenperature to the refl ux
tenperature. The reaction tinme is from1l to 24 hours.
[Step 1-27] This step is a step for obtaining conmpound
(1c-22) by reducing the nitro grogp of conpound H

2
1c- g1). Conpougg D2) can be +altaioffd by carryjp~=A
02“53 /gggm_*u%. %ﬁ@gm i ng a—i’, ippsam—;@r gﬂ‘gh@aﬂ
asspPat i gm. oxi deSet t heeddizie in a 36l veiePddBh as 4.5
meehanol , et hanol('o®the |ike. A cdt@¥tic amount to
an excess of catalyst is used wth respect n‘,4o\",L
compound (1 c-21). The reaction tenperature is ¥from| [Ste130
room tenperature to 80C and the reaction ti C?ZF rom

30 mnutes to 24 hours. ternative Method f ot 'égep H ,

1-27] 20 This step is a st % obt ai ni ng c_orrpium&)%N,N AR

(1c-22) by reducing the fitr eup of conpound gs
e obtained by reactngqc.zs)

(1c-21) .o %npogpd (1lc-22) ca
corrpouQ/mj R(1dF 21) wi a rétiél ng agent such as iron

(powderiith & sol yent such a a8l or the like apd
in the présdaée fsm?ﬂz xcess | amoWiic.afnacetic acid. p [Sert3l
to 5 equivaleafts of the redycing agent are used wt

respect to conmpound (1 c-21). T#& 'Reaction 25

rature i,s the reflux tgnperatuype and the reagti /,R2
: 30_ni nutes {9 , 48-fsStep 1@@,@
R4 step for obtaiyin ogpd 54} CRZB) by x
t helSgri'?  gitet® of conpound | et 22)
Compound (1c-23) can be obtained by diazidating
compound (1c-22) in a solvent such as hydrochloric
acid or the like and in the 5 presence of a
di azoti zati on agent such as sodiumnitrite or the
fwherein RE, Rbatd R* aveuthe siaeme s previowslyidgfiveddat i on agent
are used with respect to conpound (1lc-22). The
r eCmarertiahpavaitable pradicte ran biecussd asis foheompaenddic-17),
time is from5 mnutes to 12 hours. (Step 1-29]

5  compound (1¢-21), compound (1¢-17-1), compound (1c-17-2) and compound

(1c-19)

(1¢-24-1), or they can be produced from commercially available products using the
known methods.
[Step 1-23]
This step is a step for obtaining compound (1c-18) by reacting compound

10 (1c-17) and compound (1c-17-1). Compound (1c-18) can be obtained by reacting
compound (1¢-17) and compound (1¢-17-1) in a solvent such as methanol, ethanol or
the like and in the presence of a base such as sodium methoxide, sodium ethoxide or
the like. 1 to 2 equivalents of compound (1c-17-1) are used with respect to
compound (1¢-17). 1 to 3 equivalents of base are used with respect to compound

15 (1¢-17). The reaction temperature is from room temperature to the reflux
temperature and the reaction time is from 30 minutes to 48 hours.
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10 This step is a step for obtaining conpound (1 c-24)

by reducing the diazo group of conpound (1lc-23).

Compound (1c-24) can be obtained by reacting conpound

(1c-23) in a solvent such as hydrochloric acid or the

like in the presence of a reducing agent such as tin
|§“ePﬂr§4khlor|de or the like. 1 to 3 equivalents of the

reducing agent are used with respect to conp

( Thiestep ivnster fonokipiningrpemacupd (1e-19) Binring Qlowee& compound

and the reaction tine is from30 mnutes to 24 hours.
(1c-18). efCampolnd 1 &-19) epn ibe abtained tycheatimgagampeurd (e dBpin the

(1 c-25) by reacting conmpound (1c-24) and conpound

predeheedf aldolvértrauenng toherdh xyione, hesithleaenedthayike. The reaction
reacting conpound (1lc-24) and conpound (1c-24-1) in a

tem?@t’a&’t&‘r@tls%% t\éﬁ{p%rraﬁﬁ@taﬁﬂﬁhé FeaSlic? A8 from Bbeninutes to 48
ke and in t presence of a base such as potassium
dr oxi de, SOdI um acetate or the like. 1 equivalent
0 an excess of base are used with respect to

nd (1 c-24). The reaction tenperature is from
[Stepogﬁgferrperature to the reflux tenperature and the

hou

reaction tine is from 30 m nutes ours..[Ste
174 ke Seb Tl pRENNG SaFPOORdRe 20NBH SRS LREPpYNd
i ng closure of conpound &C-ZSL. Conpound .
(1c-aiban@):onfmund (det1d-Akd %mp@bl&‘i‘i(ﬁ’g ehApd bRPLtaineddy reacting
in a 49 solvent such as toluene, benzene or the I|ike,
comipoundXacill7 andrcdnhmtmcb(s‘lenté%fn aisolveindisughies as
pol yphosphoric acid, hydrochloric acid, sulfuric acid,

N,NpdifretiiyHoneaastde ft@thahydmfumnocﬁr thdikkbidnd. in the grésericensf a base
to an excess of acid are used with respect to

sucl Q8RN hiaride) ceslii derBShaRNbafIPHRreiGe | 6r thedikeB0 1 to 2
to 200C and the reaction 5 tineis from30 mnutes to

equ%él)efi‘ﬁé‘?ﬁgo%ﬁ&ﬁﬁ%ﬁ (':-3. ﬁ@ %%ﬁ%%d%ﬂ&%&i@éﬁgﬁ%&ﬁpeﬁnd (1c—1 7). 1to
2 equ/R% n Ifl HRNF?%)ﬁﬂedaqﬁilrﬁ@c@ ém{'upghﬁ(d ’?c“t)l) Rh"l%é'i‘eaction

temperature is from room temperature to the reflux temperature and the reaction time
is from 30 minutes to 24 hours.

Alternative Method-1 for [Step 1-25] |

This step is a step for obtaining compound (1¢-20) by reacting compound
{(1c-17) using (carbetoxymethylene)triphenylphosphorane instead of compound
(1¢-17-2). Compound (1¢c-20) can be obtained by reacting compound (1c-17) with
(carbetoxymethylene)triphenylphosphorane in a solvent such as benzene, totuene or
the like. 1 to 1.5 equivalents of (carbetoxymethylene)triphenylphosphorane are
used with respect to compound (1c-17). The reaction temperature is the reflux
temperature and the reaction time is from 30 minutes o 24 hours.
[Step 1-26]

This step is a step for obtaining compound (1c-18) by azidating the olefin site of
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(2-1) (2-2) R -SnBu3 (2-1-2) [Step 2-2] X Mz X R
Hal I~ \ HOH&Z RR-M-Hal (2-1-3) \N NH, R3 [Step
23] hz NNH, R3 OR (2.1) R-B\ (2-1-4) (2-3) ORa2
[Step 2-4] \ NCHz X Rz Ri1 HCHz X Rz H /15 Hal H

an 55 5l e et ol o 10 cn

be Q%?mgaeszjggrlrié;gilrgén gag:rgnq%@éq%gﬁs)upﬁ%asgqﬁgn%%ﬁot%s%ﬁgrﬂ azide or
\. NNH R3[Step 2-9] I'NNH, R3 (2-1) R (2-1)
the like in a solvent such as acetonitrile, acetone or the like and in the presence of a
ammonium cerium (V) nitrate followed by further treating with a base such as sodium
acetate or the like in a solvent such as acetonitrile, acetone or the like. 1to2
equivalents of the azidation agent are used with respect to compound (1 c-20). 1.5
to 2 equivalents of ammonium cerium (IV) nitrate are used with respect to the
azidation agent. The temperature of the reaction with the azidation agent is from
0°C to room temperature and the temperature during treatment with a base such as
sodium acetate or the like is from room temperature to the reflux temperature. The
reaction time is from 1 to 24 hours.
[Step 1-27]

This step is a step for obtaining compound (1¢-22) by reducing the nitro group
of compound (1¢-21). Compound (1c-22) can be obtained by carrying out catalytic
hydrogenation using a catalyst such as platinum dioxide or the like in a solvent such
as methanol, ethanol orthe like. A catalytic amount to an excess of catalyst is used
with respect to compound (1c-21). The reaction temperature is from room
temperature to 80°C and the reaction time is from 30 minutes to 24 hours.

Alternative Method for [Step 1-27]

This step is a step for obtaining compound (1¢c-22) by reducing the nitro group
of compound {1¢-21). Compound (1¢-22) can be obtained by reacting compound
{(1c-21) with a reducing agent such as iron (powder) in a solvent such as ethanol or
the like and in the presence of an excess amount of acetic acid. 2 to 5 equivalents

of the reducing agent are used with respect to compound (1c-21). The reaction

temperature is the reflux temperature and the reaction time is from 30 minutes to 24

hours.
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[Step 2-10] '"CHz X Rz 'z R j \ HI / Ru N NHz

(2-8) [wherein Hal, R2, R3 anh X are the sane as "

previously defined, RNl represents a Cl-6 50 alkyl

group, a C2% al kenyl group , a C2_5 al kynyl group, a

C3.6 cycl oal kyl group or a C3_5 cycloal kyl Ci1-6 alkyl
[SteA2E]; R\N2 represents a hydrogen atomor a Cl_6 al kyl

group, Ra represents a C2-6 al kenyl group, Rb' and

R‘?ﬂisastts Héﬂs %@ﬁ'ﬁ)l’%ﬂatﬁhir{b édrapennd (1 ©a8) byciazstizing thecamino
represe ydrogen atomor a Cl. al kyl group or

grougn%ec@ﬁﬁoaérﬁ’& (c225) CYShBolR | fo-28) BarBecibtaified b, dilifating

ane T (rjre as or different fromeach other
a I

com@ulgd z?) ﬁgﬁi'n EFBB{? Suct) agth%}'?(ygl@c g?@uég’ythg GkgdPd if the
cycl oa rou

presepc s n@agu;?élggrqggﬁﬁ gh %%Mrﬁﬁ“@é o?thc% ﬁke 1t01.5
avai | abl e products can be used as .is for

equivalents pf theldiazolinationagent grqyse@ aﬂ%‘b@ﬁ@e@gm@%ﬁp&nd (1c-22).
corrpgund (2-1-4), conpound - and . conp d .

The(réadtién) teropertaberg is fronb@ tpiSa the( mc@gnﬁmqs&rqry 5 minutes to
avai | abl e products using the known nethods. [Step

12 ouks. This step is a step for obtaining conpound (2-2)
by reacting conmpound (2-1) 15 and conpound (2-1-1). A

[Ste?ﬂ—’égﬂt such as dinet hyl sul f oxi de, tetrahydrofuran,
ue acetonitrile, N, Ndinethylformmde or the

ﬁ-@? %gr—%) %Zang ‘Bdfof Btatir“ﬁ? ehiiing (1cip4ds iddusingt the diazo group

sclven e carTied out in the absence of a
o SRS | RUEA AR g
(1015332??%\2?; sgjgfsgéﬁf 'QW? gofty ’Q‘ﬁg‘e@@éég“%p%ﬁ“ce of e
reducing agent such as tin (1) chfonde or ﬁ\%pl{k%PyH E) 51 )é 8iVal¥nts of the reducing
agent are used with respect to compound (1¢-23). The reaction temperature is from
0 to 5°C and the reaction time is from 30 minutes to 24 hours.
[Step 1-30]

This step is a step for obtaining compound (1¢-25) by reacting compound
(1c-24) and compound (1¢-24-1). Compound (1¢-25) can be obtained by reacting
compound (1¢-24) and compound {(1c-24-1) in a solvent such as water-containing
ethanol or the like and in the presence of a base such as potassium hydroxide,
sodium acetate or the like. 1 equivalent to an excess of base are used with respect
to compound (1c-24). The reaction temperature is from room temperature to the
reflux temperature and the reaction time is from 30 minutes to 24 hours.

[Step 1-31]
This step is a step for obtaining compound (1¢-19) by ring closure of compound

(1c-25). Compound (1¢-19) can be obtained by reacting compound (1c-25)in a
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triethylam ne, pyridine,
1, 8-di azabi cycl o[ 5, 4, O] undec-7-ene or the |ike, or an
i norgani ¢ base such as potassium carbonate, sodium
carbonate or the like may be added with respect to
compound (2-1). [Step 2-2] 25 This step is a step for

solvet SidH 88 tolaems)ishzeRe3dr the likea firi xamplepiothe presance of an acid
and conpound (2 1-2). Compound (2-3) can be obtained

sucrpﬁ of So‘% hﬁﬁ Eidnﬂ%/dn%l:h(o?'rc]éc@n@lJlﬁmmmotJe(ra-ttiHJEhesnlfonlc

a catalyst. A catalyst such as

acid &t Ll'fé:) I&{)t r{ ?Q&Uﬁlleﬂbfbsﬁ@ é:?sab* a6ldre Udkd W|th respect to

drc i s( | ne) pall adi um or the

b8, S b R SRt ot

for the solvent, éﬁ‘i‘ 3 equi val ents of conpound 5
timeyig_fromp 30minufeetp ¢f PRYFSspect to conpound (2-1). 0.05

to 0.3 equivalents of the catal t are. us
r §Rrastiiction Ryongesidd ] Conversion of i'ﬂ@ﬁ“ PE%@W&%B&‘Q 0
from 100 to 140C and the reaction tinme is from1lto
Conourali{ta) { Btep 2-3] This step is a step for obtaining
compound (2-3) by reacting conpound (2-1) 10 and
compound @2-1-3). Conpound (2-3) can bg obtai ned by
i npeun i) Rdmdr'€ onpoy Mt
presefice] offia ¢ a/yg/ _!é’_é_’ai*al'ﬂ/\:v\ h Has \
il - bi s( engtephds phirro) pr ¥pane) ni ckeVPn3
(| | ) (241} (2-2)

di chloro(1, 1" -bis(di phenyl| onrgpaslgh&]no)ferrocene) ni ckel
(), tetrakls(tr;gpmy#g |l adi um (0} or
t

k,e;Hpa X for b ‘ﬁ'éz at aI yst 15 NicH, X R
t ethaffydf ofuran, ¥ 22 % ne—or t hell | eﬂ:anw
pl for t pl venStepzili eqw valents,to %n IC,ess =

of corrpound §£-3- 1- can be ued with r spect o)
conpound (2-1). OO to 03 \eqllial enfs of the

catal yst can be used conpound (2-1).
The reactlon tenperature is 1¥P&HFDC to the reflux

t enper at ant;l(the reag}lontlrre is fro nuges R?

to gt 2-%7=nhis step if S ep

ofit'ar nilng ”con‘%&@-ﬁ?—ﬁmf‘l g cqpaqynd (2- /j
N NHy

1 [Step 2-5]
(2+1) (2-4)

[Step 2-6] (Step 2-8]

~CH,y ,CHZ
POt i PN S G S 5.
" [Step 2-7]

2
(2.5) {24)

/CHz "—“ (2 -1- 6} Rb! ,CHg 2
L O Ly
-~

[Step 2-9] R
{2-1) (27)
\ [Step 2-10]

+2
CH X R?
2 N/ 2 \ /
R‘ca b P H
pet M NH; = R3
{2-8)

[wherein Hal, R?, R® and X are the same as previously defined, R"" represents a C1.6
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and conpound (2-1-4). Conpound (2-3) can be obtained

by reacting conmpound (2-1) and conpound (2-1-4) in

the presence of a catal yst and base. A catal yst such

as palladium (I11) acetate,

tetrakis(tri phenyl phosphi ne)pal | adi um (0), 25
alkytigeoumraoGbs @Fha @nQuR ha s alkymd| grawPumQas gycloalkyl group or a

tris(di benzylideneacetone)di palladium (0) or the |ike

CssCgoloatkyli€ag allo grawep, R aiepetsentsiadrydepgeroatoinn ar @ Go-s alkyl group,
favorable result, 0.25 52 to 1.5 equivalents of a

R® repesRRe & G akehyl uelp, R taridR¥rarethe spivkenas or different from
tri-tert-butyl phosphine or the |like) nay be added with

eaclé g;ﬁg%céncf R)ﬁl"@%ﬁ%ﬁyér%géh atdn 3P €5 el dfoupPbeRYetidr form a

nat e, sodi um carbdnate, cesium carbonat e,

v e P SR 4 P F ent rom
oG R LB RBch S Bl 855 v = o

an inert gas atnosphere such as nitrogen ga rgon
alkygaargPt A4 RECIOAKA BTaUB A Gone 2Bl gFodR or 878 166 bered

t et rahydrofuran, 1, 4-di oxane, nethanol, ethanol,
hetarotyelicegroupter or the |ike can be used for the

sol vent. A quaternary anmmonium salt such as

t e@oramergiblipavaiablenpoodudts eanbet ised ak is foacompasingd2-1-1),

added dependi ng on the 10 reagents used. 0.05 to 0.3
conWhﬂéllzeﬂQ% cimpaired {31-3)) eompednai(2H1 -4k epenound (2-1-5) and

conpound (2-1). 2 equivalents to an excess of base are

coMb%%ﬁdV{@ﬂﬁg,Q?gﬁ%? chfl bprERvead flof dmnldreidlgasiilable products

tenperat ur fomroomtenperature to the refl ux

. he reaction tine is from 30 m nutes
”S”fgg‘“%j[rﬁw @eﬂf@%p 2-5] 15 This step is a step for
St o%qi:ni ng conpound (2-4) by reacting conmpound (2-1)
[Step onmpound (2-1-5). Compound (2-4) can be obt ai ned
by_reacting conpound  (2-1) and co nd (2-1-5) in
C N RSP Tar Calalipa Commp I e eastpg Lostund (2-1)
as palladium (I1) acetate, tetra .
andiganpeunsh&dry+ o dpsalventsmchaas @mqt@y@ulfomde, tetrahydrofuran,
di chl orobi s(tri phenyl phosphi ne) pal | adium (11),
toluene séchibaitriie| Nodimetiybiosnaimide brtheilikecan bg usedifgethe solvent.
i ke can be used for the catal yst. A base such as
in additehhiieardatton dinMisdbeszprieppltintheatseacef @ stlvent.  The
or the Iike can be used for the base. A solvent such

reaﬁ?%l\rlf ‘3’?“&2’%5? gdrﬁﬁggnd gg@ﬁi #8bhleid tabe lihé-réagtiomime is from 1 to 60
hours, and the reaction temperature is from 50 to 200°C. Furthermore, 2
equivalents to an excess of an organic base such as N,N'-diisopropyl ethylamine,
triethylamine, pyridine, 1,8-diazabicyclo[5,4,0]undec-7-ene or the like, or an inorganic
base such as potassium carbonate, sodium carbonate or the like may he added with
respect to compound (2-1).
[Step 2-2]

This step is a step for obtaining compound (2-3) by reacting compound (2-1)

and compound (2-1-2). Compound (2-3) can be obtained by reacting compound
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N- et hyl pyrrol i di none, dinethyl sul foxide, toluene or
the |ike can be used for the solvent. In addition, in
order to obtain a favorable result, 0.1 to 0.3
equi val ents of 25 copper (1) iodide or tetrabutyl
amoni um fl uori de may be added with respect to
(2-1)xampoomgoyad (2-1-2) indhe presence efia sa@lydonpaatelypbsuchss
are used with respect to 53 conpound (2-1). 0.05 to .
tetraRisBripAghylphespisinefpatiatiziny ), dichlarebis(triphenylpbpsghineppalladium
conmpound (2-1). 2 to 5 equivalents of base are used
(1) oM IKSERT bl UsCRAAMIBStalYsE- 1A solNent sacktisdoluene, 1,4-dioxane,
tenperature is fromroomtenperature to 150C and the

xyieéc_? @f Eﬂﬁflﬂ%e I;{.NBeil&,erfam@?m&% €9 o3 équivalénts oﬁ?gr_ﬁg)ﬁﬂnd

: epis a step tfor obtalning conpound

' the tripl -4

(21284 a6 L8Rt e o eﬁsrsL%ﬁz@?@?m@L%1§2“@-@?’2?n%§ efliveflrfs of the
cota e v VR S5 P L R RoH R ARERRo s from

tetrahydrofuran, ethyl acetate, acetonitrile,
100 te:fi ABKo BNddhe seastiosy imads frore1 i d4PWRder a hydr ogen
at nosphere. A preferable solvent is ethyl acetate. In
[Step2dd) to obtain a favorable result, 0.1 to |
equi val ent of quinoline may be added with respect to
camposteg i§ a-stdp fév ethming compound(243) byrreagtieg soipound (2-1)
catalyst is used with respect to conpound (2-4). The

and rc%ﬁ@fdu?nﬂ (LeB§r atBhfpduhd'(2B) derripe bbtained by reactartoropound
ti is from1l5 mnutes to 24 hours, and the reaction

AR QOIS et asmamag, [ i o

. Jreduch 0 > (143 6) can be
dlchgodpgf,ig\gS@&E@M&é&bi%%}%%ﬁ@ﬁggs@&a| | adi um car bon,
. n ni.ckel . platinum dioxide Qr. ike in a
dICP@P%F\fb@GﬁW%{E\Al?‘é?ﬁpim}%h{f‘iﬁem%‘&[‘ml II)’20 acet at e,
acetonitrile, nethanol, ethanol or, the |ike nder
tetrakis(yrinhenwiphespbinsiealladium (9295{@&‘1 ke can, ﬁt“sﬁgr}ghﬂ‘e Cltalyst. A
excess of catalyst are used with respect to cong?ung‘
solvept sich agtetratwsdrofusan. bértiexana er the Ikapan Bemerd oy e solvent.
the reaction time is from5 mnutes to 24 hours, and
3 eduiealenabizmexessafromnipoundoi@-1-3) can be wergpwithgespect to
compound (2-1). 0.05 fo 0.3 equivalents of the catalyst can be used with respect to
compound (2-1). The reaction temperature is from 0°C to the reflux temperature
and the reaction time is from 5 minutes to 24 hours.
[Step 2-4]

This step is a step for obtaining compound (2-3) by reacting compound (2-1)
and compound (2-1-4). Compound (2-3) can be obtained by reacting compound
(2-1) and compound (2-1-4) in the presence of a catalyst and base. A catalyst such
as palladium (l1} acetate, tetrakis(triphenyiphosphine)palladium (0),

dichlorobis(triphenylphosphine}palladium (I}, tris(dibenzylideneacetone)dipalladium

(0) or the like can be used for the catalyst. In order to obtain a favorable result, 0.25
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[Step 2-8] 25 This step is a step for obtaining
conpound (2-6) by reducing conpound (2-4). Conpound
(2-6) can be produced using the sane nmethod as in
[Step 2-7]. 54 [Step 2-9] This step is a step for
obt ai ni ng conpound (2-7) by reacting conmpound (2-1)
to 1.8rdubaiertsof a(ghdspbite mmb{such @-tripheaylpbespitingi ned
by reacting conpound (2-1) and conpound (2-1-6) in

tri- teHQﬁ.lt?lbﬁéSﬁﬁiﬂeoér meQRb?l'nW b&addbd wth vespetbloysampouetd £2-1). A
as pa lladium (11) acetate

tml‘f%ﬁ arBehatd) £83ium carbonate, potassium
basgdlgl?: gé (S[mﬁ%ﬁ} eny ﬁ d?ﬁ‘znﬁe) |cr)al | adi uml(l 1), P
ﬂuor %gfuﬁiﬁﬁg ('E)rg e;{%ﬁ%§ %r%;kﬁ'}o%lp%% gggﬁ E&ﬁ}oﬁﬂet%dm k§droxide,
triethylamne, ., NN -dii,sopro n
potaggikn G%@gaqdéngx\ypmmw RESEIerThatetE, "Tis reaction js preferably
for the base. A solvent such as acetonitrile, s or the like
carriegtaut den a0 Aaert gas AlMPsRARE SUSHALARIOIEH 935 ALgnN 92 *
xyl ene, N, N-di net hyl f or mam de, N-nethyl pyrr ol hdl no
and arsdiventisuch asdetrobydrefwant 34-digxane) memanql,rﬁt aneh it‘gH?”e’
in order to obtain a favorable result, 0.25 to 1.5
watgrarithellike icandie asexhforithe selvientandl q(letm'nalafsammomum salt such as
tri phenyl phosphine, td-tert-butyl phosphi ne,
tetra%x&dﬂ'mﬁrﬁbhnmwémmhuheqm@ inealyd becadddredéperedingpniibe
added with respect to conpound (2-1). 1 to 4

t
reaqeegﬁﬁéget? ni§ o8 Jof(gg’%)%ﬂ%%rgs tlag @étagfﬁ avs edediviith respeetio

conpoun 0 equi val ents of

co mfaghgh ng}l )3;? ee%ﬁﬁ\?%%ﬁ%rlo oR&eks 0P baS8EE Widdd (vattﬂesp%ct to

ase are used wth respect to

comSERRUEh) i reabRn AT SRR G pehd R 20 o

m nutes to 24 hours. Ste aborbzlngpzi]eplsa
temperaiureoand texraackgn d S 1268 DS conpound

(2-7). Conpound (2-38) can be produced usi ng the sane
[Stepg?-Bbd as in [Step 2-7]. [Production Process 2-2]

Conversion of Substituent on Pyridine Ring in

Camestep 6 step-foRobtining compound (2-4) by reactmg compound (2-1)

and compound {2-1-5). Compound (2-4) can be obtained by reacting compound
(2-1) and compound (2-1-5) in the presence of a catalyst and base. A catalyst such
as palladium (I1) acetate, tetfakis(triphenylphosphine)palladium (0),
dichlorobis(triphenylphosphine)paltadium (1}, tris(dibenzylideneacetone)dipalladium
(0) or the like can be used for the catalyst. Abase such as triethylamine,
N,N'-diisopropylethylamine, pyridine or the like can be used for the base. A solvent
such as tetrahydrofuran, acetonitrile, 1,4-dioxane, N,N-dimethylformamide,
N-methylpyrrolidinone, dimethylsulfoxide, toluene or the like can be used for the
solvent. In addition, in order to obtain a favorable result, 0.1 to 0.3 equivalents of
copper (1) iodide or tetrabutyl ammonium fluoride may be added with respect to

compound (2-1). 1 to 5 equivalents of compound (2-1-5) are used with respect to
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0 O2 Reo SN(R)3 CH2 R Hal-1- N X R (2-2-1)

Re011~ H N NH2/fff) 3 [Step 2-11] N NHp R3 R (2-1)

(2-9) [wherein Hal, R2, R3 and X are the sane as

previously defined, and Rd and Re are the same as or

different fromeach other and represent a Cl_e al kyl
comBbaNd (2-15. [ G081102.3 Hquiatents tof patalysd ase eped ayith respect to

obt ai ni ng conpound (2-9) by reacting conmpound (2-1)
com@BQn& g%‘ﬂzu ng t6 2-equivalental 6f Baecdreamsedswith edspeably compound

arri ut under an inert gas atnosphere, and

(2-1 lngﬂf))eg gej-;aecﬁ?b%ﬁ%g%ﬁi’é fl PSmiBokM@nficthilré 3o MB0eCiidsthe reaction

a solvent such ‘as

. N-methypyrrolidjn 4-di oxane or the |like can be
timed§gr§om iﬁﬁ ’F'G‘Pk?%{@ g%F'%%ﬁ A catal yst such as pal | adi um

(II% acetate, tetrakis(triphenyl phosphi ne)pall adi um
[Step@-] di chl or obi s(tri phenyl phosphi ne) pal | adi um (11),

tris(di benzyl i deneacet one) di pal | adj 0) .or.t [,

camibstepie@ step fenebleiting 99mpoun378ﬁé>& %ausmgﬁﬁ tﬁg'% bond of

favorabl e result, a phosphine |igand, and preﬂerg%by a
conpaesdi(2e tola deutile und. a Eampend(d-pheap Rerrblained by using a

tri-tert-butyl phosphine, 15 di phenyi phosphi nof errocene

catdNstisienldskanamy’s katayiste gallddiom-ariwg siitfatecon edike in a solvent
conpound (2-2-1) are used with respect to conpound

¥ R, Bih?1 aBétate/ alcetdritritd, methahyk tetiaamol s doe like and
suc&m%ts#éyggﬁcg@?urtbo cgﬁpgund (2-1). 0.001 to 0.4

ondB Ul Iyl M Grise S ety crr
on B AR FAE o B S RSy B W roec
to c[@gno%jyﬁ'q%:;(:z% E,rﬁ]oégtgfyti%mwé%{nié%%sgfoé%g?fﬁtié L4&8 Wwith respect
to compound (2-4). The reaction temperature is room temperature, the reaction
time is from 15 minutes to 24 hours, and the reaction pressure is from 1 to 4
atmospheres.

[Step 2-7]

This step is a step for obtaining compound {2-6) by reducing compound (2-5).
Compound (2-6) can be obfained by using a catalyst such as palladium-carbon,
Raney nickel, platinum dioxide or the like in a solvent such as tetrahydrofuran, ethyl
acetate, acetonitrile, methanol, ethanol or the like and under a hydrogen atmosphere.
A catalytic amount to an excess of catalyst are used with respect to compound {2-5).
The reaction temperature is room temperature, the reaction time is from 5 minutes to
24 hours, and the reaction pressure is from 1 to 4 atmospheres.

[Step 2-8]
This step is a step for obtaining compound (2-6) by reducing compound (2-4).

Compound {2-8) can be produced using the same method as in [Step 2-7].
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0 OCHR R2 Rz N~ ' CH2 Hal 1~ \ HII1~1J)) (2-3-1) 0
HR3 NN-12 ~"R3 [Step 2-12] N N-12 (2-1) (2-10)

[Step 2-13] OD'CH2 R \ Hz | NN-12 R3 (2-11)
[wherein Hal, R2, R3 and X are the sanme as previously
defined. ] [Step 2-12] This step is a step for

[Stept8Yi ni ng conmpound (2-10) by reacting conpound (2-1)

5 and conpound (2-3-1). Conpound (2-10) can be

olfhid §tep ib% steeesri digainimgpoomgounad{27) bytreactingcampound (2-1)
borane I n a solvent such as tetrahydrofuran,

and %gfrrgﬁtjn‘rﬁuga(?-el —95.1; B8mpbouké (207 ddiehe bbaineéd by veadting compound

2- 3- In the presence of a base and
Ao 20 I s et sy syt s
as raladie (VA ats, WEEkid @ lppeRSitRRBhind)Raledlurd (o uch &
d:ctﬁéééﬁ}%&%&@?ﬁ%ﬁgfﬂggm E@; lﬁrgqqip@?p%@%qe)a’cetone)dipalladium

tris(di benzylideneacetone)di palladium (0O i ke

(0) arthetikecanddd used for thawcatalyst. 1\ RIgR %‘é\%ﬂ% "?egh@%%"l‘e’

excess of conpo_und (2-3-1) can be used with respect
N,Nt-diisaprppyiathyamine, NiNedigyolahenylmsthyaminmer thegiesrn be used for

can be used with respect to conmpound (2-3-1). 2
the BAYée Vahepivent eush agxwetenitrile, tetrahydrofuran, 1,4-dioxane, benzene,
toluene, xylene, N,N-dimethylformamide, N-methylpyrrolidinone or the like can be
used for the solvent. In addition, in order to obtain a favorable result, 0.25 to 1.5
equivalents of a phosphine ligand (such as triphenyiphosphine, tri-tert-butylphosphine,
2-{di-tert-butylphosphina)biphenyl) or the like may be added with respect to
compound (2-1). 1 to 4 equivalents of compound (2-1-6) are used with respect to
compound (2-1). 0.05 to 0.3 equivalents of catalyst are used with respect to
compound (2-1). 2 to 5 equivalents of base are used with respect to compound
(2-1). The reaction temperature is from room temperature to 150°C and the reaction
time is from 5 minutes to 24 hours.
[Step 2-10]

This step is a step for obtaining compound (2-8} by reducing compound (2-7).

Compound (2-8) can be produced using the same method as in [Step 2-7].

[Production Process 2-2] Conversion of Substituent on Pyridine Ring in

Compound (1a) - 2
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15 of base can be used with respect to conpound (2-1).
0.05 to | equivalent of catalyst can be used with
respect to conpound (2-1). The reaction tenperature is
fromOC to the reflux tenperature and the reaction
time is from1l to 24 hours. [Step 2-13] Thgs stepis

for obtalnlngc 11) fr mc rrpo
_Bi, Cg %EE% gﬁ(%‘ ee obtg OBy \ f
Ha-f-eagt i nY conp (2110)__(_&_‘53_s.ol Ventlk up as __]
g met ha trahyds @fiyran, wat®r olHi he |ike
ufder acidic cond?tl ons wwth an acid such as
sul furic agghd, hydrochloric acid, para-tol uenesuld¥ni ¢
-acid or the like. A catalytic amount to an excess of
acid can be used with respect to conpound (2-10). 5
The reaction tenperature is fromOC to the refl ux
[whereimpdak R R3aind X bre treasamerast prewiously defineds anidrR asd R® are
to 24 hours. [Production Process 2-4] Conversion of a
the s%iﬁéta'stdﬂi‘:l"l‘fe:@ﬁt Puiri shdreofRien aindrepfewamd arCh 4 dikg) grous.]O
Rz ROH NCHz x Rz N-CHz (1b-1-1) R~ % Hi 1 Hal-
[Steﬁgjll] ONHz 3 | NJ [Step 2 NR N NHz Ra (2-1)
R2 R-SH 4 N~CHz x \ R2 N, CHz (1b_1.3) R~S H

Hnghls sth\ig a[s%ﬁ P0r20b]tgllﬂrl§ J:\Hﬁpgﬁnd (2-9) by reacting compound {2-1)

and compound (2-2-1). This reaction is preferably carried out under an inert gas

atmosphere, and although varying according to the starting materials and reagents
used, a solvent such as N-methypyrrolidinone, 1,4-dioxane or the like can be used
for the solvent. A catalyst such as palladium (Il) acetate,
tetrakis(triphenyiphosphine)palladium (0), dichlorobis(triphenylphosphine)paliadium
(1), tris(dibenzylideneacetone)dipaliadium (0) or the like can be used for the catalyst.
In order to obtain a favorable result, a phosphine ligand, and preferably a phosphine
ligand such as triphenylphosphine, tri-fert-butytphosphine,
diphenylphosphinoferrocene or the like may be added. 1 to 10 equivalents of
compound (2-2-1) are used with respect to compound (2-1). 0.001 10 0.2
equivalents of catalyst are used with respect to compound (2-1). 0.001t0 0.4
equivaients of phosphine ligand are used with respect to compound (2-1). The
reaction temperature is from room temperature to the reflux temperature and the
reaction time is from 10 minutes to 24 hours.

[Production Process 2-3] Conversion of a Substituent on Pyridine Ring in

Compound (1a) - 3
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N NHz R3 (2-1) (2-13) 10 [wherein Hal, R2, R3, R4 and
X are the sane as previously defined.] [Step 2-14]
This step is a step for obtaining conpound (2-12) by
reacting conpound (2-1) and conpound (Ib-1-1).
Conmpound (2-12) can be produced using the sane nethod
as imy[Production Process, -1]. 15 [Step R

-15 Thls

step || s a,ste for qbtai ni°ng orrpound ( gﬁg
o 1 Mg cony{ou - 1) (23and _compgur 3 W)

I\Co ou (2- J;] g@u oduced usi ng SaAep net hod ™=
a¥” | MNHzPr oduct i o %ﬁsocé #12p_3]. [Productl on Process
2-5] Convewsjon of a Substituent on Heterobi CVGHC
Ring in 20 Conpound (la) - 1 58 R -SnBu3 (2-
[Step 2-16] X R -My-Hal (2-1-3) CHz X NH eP21i‘\>é1
t \ NR® HHal [Step 2-171 NH2 'C N NH, /CRqjt (2-15)
(2-14) Ra_E~' (2-1-4) ORb2 [Step2-18]

>—/f g

(2-11}

[wherein Hal, R?, R® and X are the same as previously defined. ]
[Step 2-12]

This step is a step for obtaining compound (2-10) by reacting compound (2-1)
and compound (2-3-1). Compound (2-10} can be obtained by reacting compotund
(2-1) with catechol borane in a solvent such as tetrahydrofuran, 1,4-dioxane or the
like and then reacting with compound (2-3-1) in the presence of a base and catalyst.
A base such as sodium hydroxide, potassium hydroxide, potassium carbonate,
cesium carbonate or the like can be used for the base. A catalyst such as paliadium
(1) acetate, tetrakis(triphenyiphosphine)palladium (0),
dichlorobis(triphenylphosphine)palladium (It), tris(dibenzylideneacetone)dipalladium
(0) or the like can be used for the catalyst. 1 equivalent to an excess of compound
(2-3-1) can be used with respect to compound (2-1). 1 equivalent of catechol
borane can be used with respect to compound {2-3-1). 2 equivalents to an excess
of base can be used with respect to compound (2-1). 0.05 to 1 equivalent of
catalyst can be used with respect to compound (2-1). The reaction temperature is
from 0°C to the reflux temperature and the reaction time is from 1 to 24 hours.

[Step 2-13] |

This step is a step for obtaining compound (2-11) from compound (2-10).
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?ZRTS;\"CI_%X CH'f I 2 X\ R H~J/ Rm '- \\
-1-9) = RL Hal [Step 2-19] ° \ N NH, N NHz (2-16
(2-14) JSlep 2-201 [Step 2-221 CH2 X X R\ HiEZHx Rz

H I1\/~R~ [Step 2-21] RN NH2 N NH, (2-17) (2-18) O

Rez HX /~(\ (2 Rle -1~) CH2 X RCz NiCHz Rc3 R4 R H
Comﬁ%&?g% Nﬁéﬂ‘l % Z']ébn h@ttﬁﬁaﬁeaﬂy fsabtig Rompriund((2-1@))in a(solyent such as
acetone, methanol, tetrahydrofuran, water or the like and under acidic conditions with
an acid such as sulfuric acid, hydrochloric acid, para-toluenesulfonic acid or the like.
A catalytic amount to an excess of acid can be used with respect to compound (2-10).
The reaction temperature is from 0°C to the reflux temperature and the reaction time
is from 5 minutes to 24 hours.

[Production Pracess 2-4] Conversion of a Substituent on Pyridine Ring in

Compound (1a) — 4

'0 0
R4—0OH ~CHa X R2
CH X R2 ~ N N
T N g 4 (1b-1-1) R4, /:/IH\H N/ /]
e AL A ] Step 2141 O S 2
N~ NH, s 2 R

Step 2-14]

(2-1) (2-12)

R4-SH ACHz X R2
CH X R2 ~ N BN
gt N \ S {1b-1-3) R AT H \ >
al H ] i S\ s ~
KN/ NH =X N° NH ’\R?'
2 R3

{Step 2-15]

(2-1) (2-13)
[wherein Hal, R?, R®, R* and X are the same as previously defined.]
[Step 2-14]

This step is a step for obtaining compound (2-12) by reacting compound (2-1)'
and compound {1b-1-1). Compound (2-12) can be produced using the same
method as in [Production Process 1-2-1}.

[Step 2-15]

This step is a step for obtaining compound (2-13) by reacting compound (2-1)
and compound (1b-1-3). Compound (2-13) can be produced using the same
method as in [Production Process 1-2-3].

[Production Process 2-5] Conversion of a Substituent on Heterobicyclic Ring in
Compound (1a) — 1
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R CHz X '-1 H3 NNHR 2 Roo (2-20) AH2 X
RNEHN RN2 A HZ X I~\ H\ Hal (21 1) R\ H\ i~ R
\N NH2 [Step 2-251 ] N NHp wt (2'14) R (2-21) CH2 X

HO Art \ ~CH2 X | R \ Hal (2-5-1) - Rt H7 \ OAr
R \NNHz - [Step 2-261 N NI-12 (2-22) (2-14)
[wherein Hal, Rl, Re, R+~snb2;12Rol, Roz Res Roo RN1
RNz, and X are the S as [stprzesli ousl defl ned, fand Art

{epte t sx ary Rg(,@ug @pgi onal | ir 7N
r{ gfoufls seledf rmn the gg; TONST ST rng*'ﬁf | ogel— —re
N a Cl-6 ky gr oup angJ E a Cl-6 IkoN Foup. ]
Ct

Commer ci adday avai l'abl e pry Han b used ¢ é?gl s for
conpound (2-1-2), <cC npoun 0(;::2 1 3 conpound (2-1-4),
conpound (2-1-5), conpoundisfeg=ir6), 59 conpound

(2-1-1) and compound (2-5-1), or they gan be produced

from rC|xaI |y avai Ila‘b% produ LeHg-t own
s \% Thi 1%t ep. i g'lia B for \obf aChizagr:
(2 1 ‘T‘abactlﬁitw@%on'pou N4, 14)

corrpound" (25 2]142) Conpound &)2_23]5) C e\procfuced

usi ng the sarre nmet hod

[Step 2-22]
_CH X
T M 3 R H N/ N
R1KN/ NHH WR“ [Step 2-21] Lz - B »
(;-17) 218)
R )
/CHZ Rcz
N H B g W
5 = 63
R1 m—ml {Slep2 - KN/ ", B : .
(2'19) RI:
(2-14)
[Step 2-24]
/CHz

{2 20)

LCHp X R’“HN-—RN‘
k = [Step225] _N

Wi {2-21)

{2-14)
HO—Ar" S
\ -
R1qﬂ\ \ / _\_. e, R1_Ef\ﬁ mo_;‘ﬂ
Hal [Step 2-26] _ N/ NHa =

(2-14)

(2-22)

[wherein Hal, R', R, R"", R%, R%, R RS R RV, R" and X are the same as

previously defined, and Ar' represents a Ce.10 aryl group optionally having 1 to 3

groups selected from the group consisting of a halogen atom, a C1. atkyl group and

a Cy.5 alkoxy group.]

Commercially available products can be used as is for compound (2-1-2),

compound (2-1-3), compound (2-1-4), compound (2-1-5), compound (2-1-6),
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as in [Step 2-2]. [Step 2-17] This step is a step for
obt ai ni ng conpound (2-15) by reacting conpound (2-14)
and conmpound (2-1-3). Compound (2-15) can be produced
using the same nmethod 10 as in [Step 2-3]. [Step

2-18] This step is a step for obtaining conpound

ofboLmri@uBd ) (Gr-théy canrte prodbsad drom
Conﬁu%a%)zwararggtgr?gq)( 2-15) car)1( be p?oduced usi ng the

JIRE ' t dvon Infgthpdg- 19] Thi s
Con‘iﬁep'dl@ gﬁg?gﬁ'gpugﬁtﬁgﬁﬁd ’é%npom ?2- 16)] by

re i ng conpound (2-14) and conpound (2-1-5).
[Steﬁoﬁ'abtnd (2-16) can be produced using the sane net hod

as_in [Step 2-5 ep 2- T ' ®nffbund (2-14
f okhig %‘?ﬁi%ﬁte@]of%bﬁf?ﬁpg-%%p@dr dﬁsc)isﬁr?g%icgn?ri pl e @14)
bond of conpound (2-16 doubl e

and(ompgunch (e A )e: St |4138) fidh Be prbbfited, §TEHE Game method
[Step 2-6]. [Step 2-21] This step is a step for

as iofStepR+#4). conpound (2-18) by reduci ng conmpound (2-17).
25 Conpound (2-18) can be produced using the sane

[Stéﬁ%ﬁh]q’? as in [Step 2-7]. [Step 2-22] 60 This step is a
step for obtaining conpound (2-18) by reducin

9
COPRRWIE (Pa 58p for GhmInMgcdrpdiE)d (2:5pby peamtingsepmpound (2-14)
using the sane nethod as in [Step 2-8]. [Step 2-23] thod
Thi bS_8) StEHm Aigyicag beopieducdd UBintpthesame me
andr EQ@P?HSBé%ﬁ'pghnd (ZB?EI)-I@*P% z;a)ﬁg conmpound (2-1-6).
as %@%g?%?](z 19) can be produced using the sanme nethod

ep 2-9].
[Step 2-18]

This step is a step for obtaining compound (2-15) by reacting compound (2-14)
and compound (2-1-4). Compound (2-15) can be produced using the same method
as in [Step 2-4}.

[Step 2-19]

This step is a step for obtaining compound (2-16) by reacting compound (2-14)
and compound (2-1-5). Compound (2-16) can be produced using the same method
as in [Step 2-5].

[Step 2-20]

This step is a step for obtaining compound (2-17) by reducing the triple bond of
compound (2-16)to a double bond. Compound (2-17) can be produced using the
same method as in [Step 2-6].

[Step 2-21)}
This step is a step for obtaining compound (2-18) by reducing compound (2-17).
Compound (2-18) can be produced using the same method as in [Step 2-7].

[Step 2-22]
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[Step 2-24] This step is a step for obtaining conmpound
(2-20) by reducing conpound (2-19). Conpound (2-20)
can be produced using the same nethod as in [Step
2-10]. 10 [Step 2-25] This step is a step for
obt ai ni ng conpound (2-21) by reactin onmpaund (2-14
aﬂiblscsiﬁpdﬁJﬁ@t?lzfql'-ql)ta"@mﬁﬁ'lﬂﬁ’@u(‘é-@'11%)g’&%ﬂé’%%ﬂrﬂ% nd (2-16).
by reacting conmpound (2-14) with conpound (2-1-1) in
Corapsurid ¢t 8 scarh basproduced ysingithe sameometharbas i [Stepe-8).
xylene or the like and in the presence of catalyst
[Stepuz23ps 15 tris(benzylideneacetone)dipal | adium (0),
di chl oro(1, 1' - bi s(di phenyl _
phﬂﬁ@Efé&bfaeétbﬁ%f‘Sbfa%hihgdjomﬁc_{drid)ﬁz_-ml Byerbiaeting!dompound (2-14)
acetate or the |ike, a phosphine ligand such as
AP R &Y @b‘?ﬁ;ﬁ&ﬂ-‘i@ Aol caPbB3nbalEd Qsingithe same method
andﬁcﬁg@é%ﬂ{%ﬁ]gﬂ;ée such as g%a%?naterteb?but oxi de gr t he
dike. o 3 equival ents of compound (2-1-1) are used
as 'W[gﬁpr%'gaxect to conpound (2-14). 0.05 to 0.3 20
e uivilents of catalyst are used with respect to
[St nd (2-14). 1.5 equivalents to an excess of base

are used with respect to conpound (2- . 0,25 to 1.5
edtis/slepris @ Bep faveblginiag |CPgwn§r(é-9(§§3Y (gdusingcyppund (2-19).
to conpound (2-14). The reaction tenperature is from
Corapaund (2:20) eah tre predpoedusing thedame meathed agin {Piep 2-30].
from1l to 48 hours. 25 [Step 2-26] This step is a step
[Std -269)t ai ni ng conpound (2-22) by reacting conpound
5?14 61 and conpound (2-5-1). Conpound (2-22) can

bgrigatls@é@%da Biep @a@bmgin%mmd 21¥Dy peuttingnmonpalingd (2-14)

( -1) in a solvent such as tetrahydrofuran, toluene
anciarhfBund 12 457y b UG (223750 B ChiEMea) hiftesliRg cofpound
-y BB L LA S SO A8 e S, ponzene,thene,
xvieae f tedligand B bsrBaRaeR o SAPVShSIC 853 chufval onts

of catalyst are useﬂ with respect to conpound (2-14).

tristbengylideriancelirndipalladiugh®: are used with respect to

dichloro(1,1"-bis(diphenylphosphono)ferrocene)palladium (II), palladium (Il) acetate or
the like, a phosphine ligand such as 2,2-bis(diphenylphosphono)-1,1'-binaphthyl or
the like, and a base such as sodium tert-butoxide or the like. 1 to 3 equivaients of
compound (2-1-1) are used with respect to compound (2-14). 0.05t0 0.3
equivalents of catalyst are used with respect to compound (2-14). 1.5 equivalents fo
an excess of base are used with respect to compound (2-14). 0.25t0 1.5
equivalents of phosphine ligand are used with respect to compound (2-14). The
reaction temperature is from 50°C o the reflux temperature and the reaction time is
from 1 to 48 hours.

[Step 2-26]

This step is a step for obtaining compound (2-22) by reacting compound (2-14)
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conmpound (2-14). The reaction tenperature is from50C
to the reflux tenperature and the reaction tine is
from1l to 48 hours. 10 [Production Process 2-6]
Conver si on of a Substituent on Heterobicyclic Ri ng in

and gampoyneis-5- . jqompﬂet?% fe- %Rﬂz bechip ﬁgdﬁ’vz')f??ﬁz pgompoune

2-23) (2-24) ‘Y p, V HO( CH

(2-14)zrel cympeyrad (2 §)1 Nn ae@ve@tpsuqhu awafeahyﬂrqﬁuyan toiwﬁne qr the like
NHz OH [Step2-28] \NNH i O (CHR ~~a/ 2 (2-23)

and inthapresetide &t patalysRsuehi@scopper /) colaride, repper (1) iodide or the
(1c-12-1) R NH O- OH [Step 2-29] i i N NHz N NHz

like, GRd 2D ade?siidh as pbEiseium Barbdrate Reesilial casbonatea petassiim
same as previously defined, Rwl represents a hydrogen

HRREBr IS KY] tdIB @dRivillerdts ofclmpouBtqr6-1Yare used
hC‘S?..'pre nts rC3 e115 cycl ogd‘kyl group, ?%6 13 ary

f bf afd u@ed with
with %ﬁé?%%* tc?&%we"%?% a0t S ShERARHES bFclo s afé ut
respect to’ Jompound (2-14). 2 to 10 equivalents of base are used with respect to
compound (2-14). The reaction temperature is from 50°C to the reflux temperature
and the reaction time is from 1 to 48 hours.

[Production Process 2-6] Conversion of a Substituent on Heterobicyclic Ring in

Compound (1a) - 2

o)
~CHz X R“—B (28-1) ,CH2
XY N RN R, . \ N
Rl/rkH @_OH [Stap 2-27] / R

N NH»
(2-23) @-24)
Hal{CHR )V HO[CHR" )1V
N N/CHZ \X / N (-62) o (263} /CHz ( z )
R—!_ N | - wi
Lz —7 OH Step 2-28] TR
NN, = ! NH,
(2.23) (2-25)
Hal
|+
i = =
R | RS
. P F LCHz X R®
SSQ I se NS g pp e g Wy
« A P J VTN
kN/ NH, — Btep 2-29] kN Ntz =
(2-23) (2-26)

[wherein R", R®, R®, Hal and X are the same as previously defined, R"' represents a
hydrogen atom, halogen, an alkyl group or an alkoxy group, V represents a Ca.g
cycloalkyl group, a Cg.10 aryl group, a 5- to 10-membered heterocyclic group or a Cis
alkoxy group, and p1 represents an integer of 1 {0 6.

Commercially available products can be used as is for compound (2-6-1),
compound (2-6-2), compound (2-6-3) and compound {1¢-12-1), or they can be
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Commercially avail able products can be used as is for
conpound (2-6-1), conpound (2-6-2), conmpound (2-6-3)
and conmpound (1lc-12-1), or they can be 62 produced
fromcomercially avail abl e products using the known
nmet hods. [Step 2-27] This step is a step for

pro@iicti fibMcaametialy 4vailbble produsis using thekpowndmethoss)
and conmpound (2-6-1). Compound (2-24) can be obtai ned

[St Z_Qq?cti ng conpound 5 (2-23) and conpound (2-6-1) in
he presence of a catalyst and a base. A copper (2.23)

in§! by Feacti d (2-

ool S3in B B ot apnd cpmaaricz=a by Pcting compound (2-2
ri ethyl amine,, NA - di i | i ihd d

and oA ey "Gl P 8L b B itpady b bompoun
di chl oromnet h t et.rahydr of i k

(2 S U G o R PHeH Ty PBAr s o i8ed | Rcomper

: ed preferably. Thi tiop i f I 1

ot kS aC U S b e oY i Begiyst. Absse

obtain a favorable result, nolecul ar sieves 4A na

suchl sotrizthyldohing, mm-dtisommy@@hwla@i%%tf@r"K?o?ﬁiﬁaﬁd!vsed for the base.
(2-6-1) are used with respect conpound. 2 equival ents

A sbivefts8uls a8 dicHioroasthane, tetratiydiafiran; tolpeie of the like can be used
conpound (2-23). 1 to 4 equivalents of catalyst are

for #5&dolkhh drRiShERbrdrethanens used (Re2Bably.ThEhisgaactiamis preferably
tenperature is fromroomtenperature to 50C and 15

carg_ga é:]l.ﬁ?t‘rf]liﬁsé) @retsieﬁﬁe lof o&%%ﬂ.z“inrﬁuéﬁ 16 8btairflayavorbBleeresult,

tep I's a for obtaining conpound

Sfansio ' d (2-6-1
ol e TRIHALA 5 R Qo3 0 30aumaIRY f compound (21
aréﬁgq%j glgtﬂmge Zéét%dq@? %@@w&%ﬁs 1 ath BxBesiPbiiSd¥e are used with

hyl li di h f .
resﬁﬁré?&eg(y%rgége @%%?.ge‘ﬂ, gi, gteiqig# élg@u f &%ﬁgﬁ#ﬁs déelﬂewﬁ’ﬁ‘ ?jespect to
carbonate, cesium carbonate, sodium hydri d? or t t}e to 50°C and
colnpband|(R-28)del heseadinntemperpiygis Hog) ey igmpgrature 10

catal ytic anmount of sodium i odide or potassiumi odi de
theraadiienaitoke it frame24 kowtsitorb dayperature is fromroom

tenperature to 160C and the reaction tinme is from 10
[Steppgp to 48 hours. 25 A nmethod using the M tsunobu

reaction can be used as an alternative nethod.

This step is a step for obtaining compound (2-25) by reacting compound (2-23)
and compound (2-6-2). Compound (2-25) can be obtained by reacting compound
(2-23) and compound (2-6-2) in a solvent such as N,N-dimethylformamide,
N-methylpyrrolidinone, tetrahydrofuran or the like and in the presence of a base such
as potassium carbonate, cesium carbonate, sodium hydride or the like. In order to
obtain a favorable result, a catalytic amount of sodium iodide or potassium iodide
may be added. The reaction temperature is from room temperature to 160°C and
the reaction time is from 10 minutes to 48 hours.

A method using the Mitsunobu reaction can be used as an alternative method.

Compound (2-25) can be obtained by reacting compound (2-23), compound (2-6-3),
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Compound (2-25) can be obtained by reacting conpound

(2-23), conpound (2-6-3), 63 triphenyl phosphi ne and

di et hyl azodi car boxyl ate or dii sopropyl azodi car boxyl ate

in a solvent such as dichioronethane, tetrahydrofuran

or the like. 1 to 1.5 equivalents of conpound (2-6-3)
triphéﬁc?ﬂpﬁé;%iﬁ\é bRdIRstageroticatsytatadr(disadiopylazodicaroxylate in a

edul val'ents of triphenyl phosphine are used with ‘

ool 2 i .d? teslike.al £t $.Heqfdivalents o

SOIVEIJ‘,%%?‘E@|3§2‘g8ﬁ§§ﬁ%@%ﬁg{ Eae%o@}hygi%?@g%r opyl azodi car boxyl gt e

14 y, T ivalents of

comy P2 VAR SELTH B RBRIATI22), T 1§ pquvaonts
) fl t, t .and th ' ' i .
vion gt RS Bie o o EsbRSSa A () 1 Tifsauilent

f bt ai ni d (2-26 t]

5 of di%tgu;rm%pg?éggt&%ﬂ;tggﬁgﬁgr(qpyéng}t%hgrggaﬂ%g%ﬁg@? \é@i r%?@nect to

e produced usin e same nmethod as in e - :
compdumui(2-28pn e ogwﬁioz-temp@@ﬂw & Bamgpom %Jnﬂiﬁ)f?%%@?ﬂ’ the reflux

on Heterobicyclic Rng in Conmpound (la) - 3 0 X
tempReatoré \Ahel thlZection fiin€tk frop2p riinukEs 10-24 Rours.\ ~ Hal

[Step 2-30] \ OR N NHZ N NHZ (2-27) (2_iq) 15

[Step phyjei n R, Hal, Rd, Re and X are the sanme as
previ‘ously defined.] [Step 2-30] This step is a step

" 2hi i [ etmpesrdpound (2-23
55 At s s i 2

0 an BOSRHGRD U 011 RSB LTR) o U pfples e neme

method as in [Step 1-21].

[Production Process 2-7] Conversion of a Substituent on Heterobicyclic Ring in
Compound (1a) - 3
o Q
R0 “Sn(RY),
£ ™ N/CHz \X / N (22-1) R1_|(YlLH/CHZ \X / N
R A" =7 Hel (step2-30] | K~ L _ore
N° NHz N™ T“NH,
(2-14) . (2-27)
15 [wherein R", Hal, R R® and X are the same as previously defined.]
[Step 2-30]
This step is a step for obtaining compound (2-27) by reacting compound (2-14)
and compound {2-2-1). Compound (2-27) can be produced using the same method
as in [Step 2-11].

20 (Production Process of Compound {(2-2-1))
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64 [Step 2-2-3] HO Sn (Rd)a L"Sn(Rd)a (2-2-3) (2-2-4)
ReOH [ Step 2-2-21 ReO'Hal (2-2-6) [Step 2-2-4]
HSn(Rd)a (2-2-5) ReGsn(Rd )a (2-2-2) [Step 2-2-1]
(2-2-1) [wherein L, Rd and R8 are the sane as
previously defined.] Commercially avail able products
can be used as_is for coifep?sdsl(2- 2-2) onpound
(2-2-5) and B@npsula 2=2-6). or T hey @é%ﬁbe produced
from5 comer gpals)y avail abl e produyst-8) usi ng the known
met hods. [Step R-2-1] This step is agestep for

obt ai ni ng._co d (2-2-1)_by reRH GoIRguUnd
(2-2-2) g‘ﬁ‘apgg'gg unél (BEQ)-/E)"?QI Coﬁﬁ(?lﬂl (2- Z‘QT? can be

obt ai ned by extracting d2-2t9ydr ogen atom of conmpound

(2-2-2) with é-lsgﬁ"tdmg Be gz_ggph'a%e%tw%&;}i 10

di i sopropyl am@e-2pr the like in a d88llent such as

tetrahydrofuran or the like and then reacting with
[wheesinIo Rftarf® R2 ab¢ the\sameyss.prviausty defingd.br onet hy|

ethyl ether, chloronethyl benzyl ether or the |ike

cepnitRertAll) dviilabRprod0dts(arPbé)used dsds Zor exmpoanda (2-2-2),
of strong base are used with respect to compound

] 2. ! f duced
o (2 21 A o B O g e e T et on

tenperature. i Z t.a t nper ature and
comirggBEITalpIS phadfies (Ring Re el bde P e 2 ]

Thi tep is a step for obtaining conpound (2-2-3) by
[Stei?gai'tﬁng compound (2-2-2) and a fornmal dehyde

equi val ent. Conpound (2-2-3) can obt ai ned ,.b 20

o eusten ey 2516 BT RIANNG RO IPOLBILG A R rSACSG Refpaund

base such as lithium ] X
(2-2-2) and compound (2-2-5). Compound (2-2-1) can be obtained by extracting a

hydrogen atom of compound (2-2-2) with a strong base such as lithium
diisopropytamine or the like in a solvent such as tetrahydrofuran or the like and then
reacting with compound (2-2-5). A compound such as chloromethyl ethyl ether,
chloromethyl benzyl ether or the like can be used for compound (2-2-5). 1to2
equivalents of strong base are used with respect to compound (2-2-2). 1to2
equivalents of compound (2-2-5) are used with respect to compound (2-2-2). The
reaction temperature is from -78°C to the reflux temperature and the reacfion time is
from 1 to 24 hours.

[Step 2-2-2]

This step is a step for obtaining compound (2-2-3) by reacting compound
(2-2-2) and a formaldehyde equivalent. Compound (2-2-3) can be obtained by
extracting a hydrogen atom of compound (2-2-2) with a base such as lithium
diisopropylamide or the like in a solvent such as tetrahydrofuran or the like and then
reacting with paraformaldehyde. 1 to 2 equivalents of strong base are used with
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di i sopropylam de or the like in a solvent such as
tetrahydrofuran or the like and then reacting with
par af or mal dehyde. 1 to 2 equival ents of strong base
are used with 65 respect to conmpound (2-2-2). 1 to 2
equi val ents of fornmal dehyde equivalent are wused with

respectRs %n{p%u'hermozxnﬂ. (21822 DquivEients ed foincaldebyqie equivaient are
Is from-78Cto the reflux tenperature and the

r j ' i L9 24 faesstioh mpedatdredls fiom -78°C to
use‘?ﬁ’?ig'{ t‘%@’ﬁbﬂs?’e%é'éi’é%ﬁﬂ%zo faﬁrni ng col?rpounge(Z- 2-4) by
convertin h . ; 2-3) to
the e %ﬁ@%gai%g M %?' ﬁémcl:c’zj\{s@ﬁl'% ||§grogﬁ ﬁtﬁ %géﬁrlsf onyl oxy
grou p-t ol uenesul fonyl oxy group or the Iike,
[St%%'é’g%d (2-2-4) can be obtained by reacting conpound
2-3)

r
(2-2-3) with sulfonyl halide suc t han . I
chTlisistien 5 SERBR &b ln@sﬁor@ﬂM E2 AR BRnG el pydroxy
10 sol vent such as dichloronmethane or the |like and in

groupef goepeund (2F2-3) toadeaving BERMD- such as tri et hyl ani ne
or the like. I to 3 equivalents of the organic base
ar gy teashsenti isha rethanesulfonylony ariodp,(2-talugpesulfarylaxy group or the
equi val ents of sulfonyl halide are used with respect

. ) : icanti e 2-2-30 miiim sulfonyl
||ké0%oﬁgi6tﬂﬁﬁr(§ 4-4) 2aR be dbtainedas ieacting wpepmtunde(2-

he reflux tenperature and the reaction tine is

hachfeoé:ﬂ&uoa%ﬁEﬁeéLﬁfo% Babfide, fbolléndditiongbenibride or the like in a

romne m or an 10di ne atom conpound (2-2-4) can

sol?%uptb%{% aai%{] ﬁ%gf%ﬂﬁgiﬁé’ﬂ{ﬁr iR Al thebreg8hée BEAR ofganic base

br onosuccl ni m de,

N-i odosucci ni m de, or.. the like 0 ' sed

suqyes YIRS <t ks e aediuAlBhisSt FREIGHAE base are u
like and in the presence of _triphenyl phosahi J, t ith

with respecide sampaynd @@ﬁny?msﬁwﬁﬁaﬁf@ q‘fs@ﬁ‘%ﬁ'ﬁ?@'ﬂde ate used wit

respect to 20 conpound (2-2-3). 1 to 2 equiyval S, %e reflux
respaicbyecamponnd 223 hr J hiseactipn kermperature 15 fhidg

(2-2-3). The reaction tenperature is fromOC to room
terhpemaratarictheardctior timesistfram 10 minutes 1o 3hhBYre nut es

to 24 hours. [Step 2-2-4] This step is a step for

obYRitHe BasE LB aUTEn(iRe atoh obwanriediatiatgm; coppenndig-2-4) can be

(2-2-4) and conpound (2-2-6). Conpound (2-2-1) can be
ob®had BE AiBWirky b afddetatidn agent such as carbon tetrabromide,
N-bromosuccinimide, N-iadosuccinimide or the like to act on compound (2-2-3) in a
solvent such as dichloromethane or the like and in the presence of
triphenylphosphine. 1 to 2 equivalents of tri phenylphoshine are used with respect to
compound (2-2-3). 1 to 2 equivalents of halogenation agent are used with respect
to compound (2-2-3). The reaction temperature is from 0°C to room temperature
and the reaction time is from 10 minutes to 24 hours.
[Step 2-2-4]

This step is a step for obtaining compound (2-2-1) by reacting compound

(2-2-4) and compound (2-2-6). Compound (2-2-1) can be obtained by extracting a

hydrogen atom of compound (2-2-6) by using a base such as sedium hydride or the
66
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hydr ogen at om of conpound (2-2-6) by using a base such

as sodiumhydride or the 66 like in a solvent such as

N, N-di net hyl fornmanmi de or the |ike and then reacting

with conpound (2-2-4). 1 to 10 equival ents of

compound (2-2-6) are used with respect to conpound .
like it & soi¥Ent slichGslh, Nedirhsthyfomsamidesarsthedike ansbtheR reacting with

respect to conpound (2-2-4). The reaction tenperature

comﬂoﬁ.lrft{ 2 9. 1 q bR sdivalgnisesphgiount (52®)dire lused with respect

reac n tinei1s from10 mnutes to 24 hours.

Exa Th 3 (Wl Qsleldawirt t to
to conRAE @Rz ln 0PI e R GTasBbrbLscaim Fosp

for
exanpl e he t hods descr i Is 5@l b Flux temperature
commlmrfrﬁ(;-?l{*? 1@3%&%F%ﬁ%é%@%$§@?igg%é%é Those
are only exenpl ar nd, are pot .intended under any
and m&mﬁﬁﬂﬁﬂﬂ&'&f@%iﬁ minyies E‘bh’ﬁ@&”ﬁ% according to the
present invention to any of the follow ng specific
exanpl es thereof. [Exanple 1]

2, 6- D am no- N- ( 6- benzyl oxy- benzof uran-2-yl met hyl ) -ni co
[Exatngj]@qi de To a dinethylsul foxide (10 nL) sol ution of

15 C (6-benzyl oxy-benzof uran-2-yl ) nmet hyl am ne (300 nug,

1THE JTMAOurRRSAEddMifgito thpretert inventionrmanedel prodycad e

added 2,6-di am nonicotinic acid (181 ng) described in

ji@n Ithb-hethbde)dseripbd ma the follpuing pamiiction
accagng,gﬂ%gdémr‘ntml , F??'l tg‘tbhy?am' ne (329 L, 2.36 mml) and

exarﬁ?&tsg%rﬁ %F{aﬁgpd&gg-ﬁ%éveg"@%Q%?ngéﬁé\ﬁﬁldrﬁbﬁd are not intended

room t enper at ur e,

O e S St E 8 o it iRg 9 the’ Bretint fvention to
undeRARy, EIrfeYWRE ngﬁsg%ﬁmﬁtgﬁ@\?égﬁé@?g?%@ﬁgat rogm

tenperature fol |.E\/\Ed &% exiracting with ethyl acetate.
any af the fallgwing sPesiic 6xgaies ISRl with water and sat.

NaCl, the organic |layer was dried pver anhyds . .
[Exarephecti u:BsRianaine-Noerbenpylexgdens f?ﬁ%ﬂﬂf“’i"%@'c"““ﬁm‘de

concentrated under a reduced pressure and the residue

Wale P diméthgtsubipxisiel (10anigesolaipruah chr omat ogr aphy

(ethyl 25 acetate) to obtain the title conpound (227, .
C-(6MBen2{i¥y-denaoiiran-@-yphiedhylatmindBAh g . movetbigagribed in

(ppm: 4.47 (2H, d, J=5.5 Hz), 5.13 (2H, s), 5.67 (1 .
PrthcticﬁVExample 1-2-4 were added 2,6-diaminonicotinic acid (181 mg) described
in Production Example 1-1-4, 1-hydroxybenzotriazole {319 mg, 2.36 mmol),
triethylamine (329 uL, 2.36 mmol) and 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide
hydrochloride (452 mg, 2.36 mmol) at room temperature, which was stirred at room
temperature for 26 hours. To the reaction solution was added water at room
temperature followed by extracting with ethyl acetate. After washing the organic
layer with water and sat. NaCl, the organic layer was dried over anhydrous
magnesium sulfate and filtered. The filtrate was concentrated under a reduced
pressure and the residue was purified by silica gel column chromatography (ethyl

acetate) to obtain the title compound (227 mg, 60%) as a white solid.

TH-NMR spectrum (DMSO-d) 8 (ppm): 4.47 (2H, d, J=5.5 Hz), 5.13 (2H, s), 5.67 (1H,
67
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Hz), 6.11 (2H brs), 6.59 (1H, s), 6.91 (1H,
2 Hz, J=8.4 Hz), 6.97 (2H, brs), 7.23 (1 H,
Hz), 7.32 (1 H t, J=7.3 Hz), 7.39 (2H, t,
7.43 (1 H d, J=8.4 Hz), 7.46 (2H, d,
: 7.68 (1 H d J=8.6 Hz), 8.34 (1 H, t, H
d, J4B% Bz, 11 {1, 15763r6.60¢ 1Hask6.al (1h, dhelT22 iz U=8.4 Hz), 6.97 (2H,
2, 6-diam noni cotinic acid was synthesized 5 accoi{dl)n?%“H d
hp r 7.3 FAOna0i(aR, Exth3 ¢z), 7. .d,
brsg?12€ﬁ%’2- 'gm’t-{w'ag%?gl-t'g{&amanggropergoi c acid ethyl
_aof - Efhgxyi Iy 1N ef h,0B.88 [{YH, §si=&5 Hz).
J"%@&%@)’cﬂﬁ%#?ﬁea(gﬁﬂg rﬂ%?’ g?gn%ﬁa&m‘r/:g CBs ﬁtsi?)'gbnge yi nean )
a ni a- et hanol .sal ution ol '
o Bt ederatdp g T dha e Hprlie TeeGiTB L Wes oynthesized

whi ch was stirred at ,roc%n 10 tenperature for 4 hours.
accppling e Hie BRPE dpseriRad PEIOW cacti on, the preci pitated

n Filt " pitated
i e
ther PRy R ; & Fooride (50 g, 0.26 Mo

{ PR BI R RR itk YR -Aeticml e estirtyerociiotds 50 9

wa%%HgE%r?c{egtfﬂag{ é@g@éﬁi%—%’tggﬁ& lutforp(300 rp! fove tefaperature,

uced pressure to obtain
3, 3-dj i - i i. | . .
et o5 Ko S 0008yl peeraeor

3,3-diam no-acrylic acid ethyl ester, hy j i
terqrsratuge fand bours| Follpng GomalelaR ?thhPJ??%%?fa? fecipitated sal

(40 nL) followed by the addition of riethlaa”ine
wastfijtetet] Guiransd thesfitrate was senceniratedunsigra ef’écﬁ

and refluxing while heating for 6 hours. Foll ow ng
oneahipd tHe onginél vdlemesaiopoonterapriatisul (1P rt@lszf@rate was added

triethylam ne hydrochloride was filtered out and the
hydidchigiceadi@emethaseint Gatrad, hydrobblaria acicheontent:d.5%), followed by

compound (0.6 g, 3.3 mml, 25% . 1H NVR spectrum 4 othvl ost

i edlicef praskure.tobblaid 3 8-diarBinéZadyli®acid ethyl ester

°°'§%,Eila§r9"§’q"{2®gc?§d%'7 (2H, N, 4.12 (2H q, J=7.2 Hz),

nydrcpRisftis QB0 28 g, 68 gl [ Product i on Exampl e

am no di"hydroni cotinic acid ethyl
i S BB ol Fppochare 2152
gl VRS pReORean tegaayarairan b BiciThlSfet kg TRe aobitbiof
trie?tll{l; a?nr}rS\ie ?B n?lf 184?girrltjnrr|]or)yadnrdi ggryﬁo%?tﬁlenpl’.Z ?nLZ, 19% IrnmglqOé"h'\idr\'eﬂuxing

while heating for 6 hours. Following completion of the reaction, the resulting

eto

triethylamine hydrochloride was filtered out and the filtrate was concentrated to obtain
the title compound (0.6 g, 3.3 mmol, 25%).
"H-NMR spectrum (CDCl3) § (ppm): 1.26 (3H, t, J=7.2 Hz), 2.42-2.49 (2H, m),
2.50-2.57 (2H, m), 4.12 (2H, q, J=7.2 Hz), 4.22 {2H, brs), 6.45 (2H, brs).
[Production Example 1-1-2] 2 6-Diamino-4,5-dihydronicotinic acid ethyl ester

A tetrahydrofuran (7 mL) solution of 2-(2-cyanoethyl)3,3-diaminopropenocic acid
ethy! ester (0.55 g, 3 mmol) described in Production Example 1-1-1 was dropped into
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oil), which was refluxed while heating and stirring

for 19 hours 20 mnutes. Follow ng conpletion of the

reaction, the reaction mxture was poured into ice

water and extracted with ethyl acetate. The organic

| ayer was dried over anhydrous 5 magnesiumsulfate and .
a tetfzbpdadoee(7rmt psuspensivmohsodivmt hydridec@®8dna d5 omued, 60% in

g, 1 mol, 34% as a crude product. 1H NWVR spectrum
oil).(Vekieh RasTefiDREY whilededtidld, arid stiFngZo-t9 hodre220 Mnidutes.

(2H , 2.46-2.52 (2H, m, 4.14 (2H, q, J=7.2 Hz).

, m
: i | ddloafhixtureiwas pourediotalice water
F°'[8§{%WH§@P§3'°W$§‘Ezeﬁ%tm]ﬁgﬁf?f uran (300 L) psoI ution

ond %ﬁtﬁiﬁ‘?@ Wiﬁ*ﬁﬁ*@%@ﬁ?@?ﬁ?ﬁ‘“ﬂ?iﬁﬁ@?? S Bier BEftrous
maghesium A A50 dheg SABCATREE 19 S8lAI 416 the cmpoupg (91880,

mmréf{o, which was stirred at roomtenperature for 40
mmeal.ndt %3 as Resitde PrRdY@act i on ni xture was concentr at ed

and the resulting residue was purified gy N sgl ié'g
"H-HAIR speotmmd SRR} dgpppiiy! .2 é{B5 1 1572 Bzdt 2781234 k¢H; /M)

a target conmpound as a solid. This solid was washed
2.46i-2.52 i2Mamg, 4.44d2H; iged=¥@ dbLain the title conmpound

(3.1 g, 17.1 mol, 69.5%. 1H NWR spectrum (CDCl 3) S
[Pro@ition Exathple3til-3], 2 6/Diantind-nidotiiic & ethyl ester 2 Hz) ,

4.60 (2H, brs), 5.82 (1H, d, J=6.4 Hz), 7.90 (1H, d,

)50 4 by drBrRLHABDO Myl G &f 2.64iamino-4,5-dihydronicotinic acid

am no-nicotinic acid 20 2, 6-di am no-ni cotinic

eth%f%%ggwélrg, %E;&:hwpn@) %ei&#éﬂrm ﬁ’rd&?;r%ﬁéh Esdniple 1-1-2 was added

was di ssolved 1 n ethanol (15
ol I by t ddi t ] f ' irred at
2, ﬁbhﬁhﬁg{pa‘ﬁéﬁ\?;@qyl%\oaﬂi(q\%n%u?@r{% g}l‘? yr ?%SH?@F&E OE"P’ ?as stirred a
whi |l e heatin nder reflux. After allow.nn
rogra RpeRtieBn Al RiBUIes: ur#e’fto@]%@r?lcﬁ%'w@%“é{? %ﬁ’%% Gqnentrated and
ethanol was distilled off under a reduced pressure &hnd thvl
thet tesultiagiresiduaavasperiter ay NH sticags! splymiLehirematogeapny (ethy
with 1 N hydrochloric acid. After filtering the .
acetats)itpiobiin g taugétaonpalndkas armplidi t hissaid waswaghedgvith hexane
was dried to obtain the title conmpound (1.72 g, 11 69
and@iled t6bbEdin tied tite compduNER3spgct 7.drmrbhED.8%). 5
(ppm: 5.70 (1 H, d, J=8.4 Hz), 6.31 (2H, brs),
'H-NMR spectrum (CDCl3) & (ppm): 1.35 (3H, t, J=7.2 Hz), 4.27 (2H, q, J=7.2 Hz),
4.60 (2H, brs), 5.82 (1H, d, J=6.4 Hz), 7.90 (1H, d, J=8.4 Hz).
[Production Example 1-1-4]  2,6-Diamino-nicotinic acid
2.6-diamino-nicotinic acid ethyt ester (2 g, 11 mmol) described in Production
Example 1-1-3 was dissolved in ethanol (15 mL) followed by the addition of 1 N
aqueous sodium hydroxide solution (15 mL) and stirring for 2 hours while heating
under reflux. After allowing the reaction mixture to return to room temperature, the
othanol was distilled off under a reduced pressure and the residue was cooled with
ice and neutralized with 1 N hydrochloric acid.  After filtering the precipitated solid

and washing with water, the solid was dried to obtain the title compound (1.72 g, 11
69
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6.58-7.12 (1 H, brs), 7.62 (1 H, d, J=8.4 Hz). The
starting material in the form of
C- (6-benzyl oxy-benzofuran-2-yl)- 5 methyl am ne was
synt hesi zed according to the nmethod descri bed bel ow.
Producti on Exanple 1-2-1]
mmob-Riantiatiye)- benzof ur an- 2- carboxyl i c acid ethyl ester
To a N, N-di et hyl f or mam de (200 nmi-) sol ution of
'H-NMB spegtromy(DMBQddg) Sy(ppn)ab déhiidt d, U586t bz), €131 (Zkobrs),
wer e added ethyl bronpacetate (9.94 nL, 89.6 nmol)
6.58aM1R2 P Asis) UNB2 41 Hpdal<8.4322)0 g, 163 nmmol ) at 10 room
tenperature, which was stirred at 125C for 3 hours. To
[TRe SRAGAG AthtEHAtiH TRe fOMSoPGY8hmlyExydheriZpitan-2-yl)-
tenperature followed by extraction™w th ethyl acetate.
.| I 2 v
metl'@a%ﬂq{ne}’\@éé‘ gfrglgbgﬁeﬁ H2Btding T fe %ﬁﬂbd‘@é@éﬂ?fgfbéﬁw

nrc Fayer was dried over an ous

' | f at filt o
Prod BB, 2 TRz bR HhneBrl B cbeylioacid et ester
T. i d» i f H si i | col 15
oF arRbaamhy Tomidec2abiyty Salubof 8 2%7. 5 10 obeai n
he titl d . 9 whi lid.
4-benByInKR2s st oXyIATZEMsDYd8) (T8 & B34 B \Vare agded Siny
Hz), 4.34 (2H, q, J=7.1 Hz), 5.19 (2H, s), 7.07 (1 H,
bromidicetata (9.947ml.) 88.66mh)l) arrd potassium carbanste (2248)g, 163 mmol) at
7.37-7.43 (3H, m, 7.49 (2H, d, J=7.0 Hz), 7.67-7.69

roon{ @hpenaturddwhiitostas stired Bt a@pP€@ for 3-ijurs.  To the reaction mixture
(6- Benzyl oxy-benzof uran-2-yl)-nethanol To a

was hatedWalePLiodm {ehiperitireSelloivb® By@xtraction with ethyl acetate.
6- benzyl oxy- benzof uran- 2- carboxylic acid ethyl ester

: [{!E‘I%* ' st RYEE (the Bré@tMaer was dried
Aﬂef&@%fﬁn%@é%&% ed ﬁetrﬂ‘ﬁﬁfnwg u%ngurbrﬁﬁhlgdri de ( r. 07 g,ﬁe186
I i i

over &itvirlls Punsuffad e i ERe 1ol 3Ry BIRGERIAIE the fitrate

(7.07, m),, 5 N 25 ueous, sodi um hydr pxi Lutkaon
unddr i (PRTEY Re AT o1 NETpoRuB s PuHed BY NI sTip el BBl

the m xture through Celite, t filtrate was
chromtegph(bapanainy aesirless -3 6o Bhias eI rempound (284 o

was purified by silica gel columm chromatography
76%) hept white eoligl acetate = 1:1) to obtain the title

compound (14.2 g, 90% as a white solid.
*H-NMR spectrum {DMSO-ds) & (ppm): 1.33 (3H, t, J=7.1 Hz), 4.34 (2H, q, J=7.1 Hz),
5.19 (2H, s), 7.07 (1H, dd, J=2.2 Hz, J=8.6 Hz), 7.35 (1H, t, J=7.1 Hz), 7.37-7.43 (3H,
m), 7.49 (2H, d, J=7.0 Hz), 7.67-7.69 (2H, m).
[Production Example 1-2-2] (6-Benzyloxy-benzofuran-2-yl)-methanol

To a tetrahydrofuran (370 mL) solution of 6-benzyloxy-benzofuran-2-carboxylic

acid ethyl ester (18.4 g, 62.1 mmol) described in Production Example 1-2-1 was
added lithium aluminum hydride (7.07 g, 186 mmol) at 0°C, which was stirred at room
temperature for 4 hours. To the reaction mixture were added water (7.07 mL), 5 N
aqueous sodium hydroxide solution (7.07 mL) and water (21.2 mL) at 0°C. After

filtering the mixture through Celite, the filtrate was concentrated under a reduced
70
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1H NMR spectrum (DVSO-d5) 5 (ppm: 4.51 (2H, d, J=5.1
Hz), 5.14 (2H, s), 5.39 (1 H 51t, J=5.3 Hz), 6.65 (1
H s), 6.92 (1 H d, J=8.6 Hz), 7.23 (1 H, s),
7.31-7.48 (6H, m. [Production Exanple 1-2-3]
2- (6-Benzyl oxy- benzof uran- 2-yl net hyl ) i sq
pressute.c- Tharesidue was purifiedingilica ol eelumagehramptegephy on
of (6-benzyl oxy-benzof uran-2-yi)-nethanol (14.2 g, )
(herian&ethyblapetite o 1:8ptb obtaler theviitte compoondLthgis 911"/%@6 a white
wer e added phthalimde (9.03 g, 61.4 mmol),
solid.r i phenyl phosphine (17.6 g, 67 mmol) and
di et hyl azodi car boxylate (29.2 g, 67 mmol) at 0C, which
"H- ! T 6YT(eH ar JZ5Ma45)S 5304 (2H, s), 5.39 (1H,
B §BSCHI{ONSORT (PR SE(eL B 51ey 53k (242,590

reaction m xture was added water at

SRS FRY AL, b et oS ap s s (i m)

nd,.sa NaCl , ic_| ' 5
(ProdheydF Bremmle et Aimect pate Qtabe AR P URER, o o
. .was concentrated under a reduced pressure and the
isoiRdaletud-dRRe purified by NH silica gel col um
chr omat ogr a h{l (hept ane:ethyl acetate = 3:1) to obtain
a Tei  tefr Mﬁﬁo ren {300 wL) seltiend and a by- product
(14.3 g) as a white solid. This was then used in the )
(6-beaxzyloxgdenzofuranihgimattianol (dd2 9pBb.8fmmel) descriped in Production
[ Producti on Exanple 1-2-4] _
Exafir6 182127 Weps added zmithal miid@-(9103 gies T ramiohetriphenglphosphine
m xed et hanol (50 nL) and tetrahydrofuran (50 ni)
: ' di P dicarboXYRINE 029/ 2ad) -6 Wit AY09C, which was
(17,83, 67 ffndh ?'&iaéfnﬁgh?g. 80 g, % Qn%ol;@ described in
. : : ) h . )
stlrrﬁf;%ggSé{n’%@g Er}rrrg lfr)]T gpﬁui%ﬁﬁo Al .ydT@ﬂ'ier\’%iaEﬁ&ﬁ vv?slﬁure was

roomtenperature, wh

stirred for 1 hour ' [ rr
addBod85 ot i SPHbrallle SUBERL oK Son it Bty Adethfe. - After
roomtenperature foll owed racting wth .
washiTe] Hiecoranic Byesn At and seE VACH Mt frafrid ekl Was dried over
NaCl, the 71 organic |ayer was_dried over anhydrous
anhuﬁgwsmaangaiufrawglfﬁﬁ@m liegedd TheJltrate was eongggirated under a
concentrated under a reduced pressure and the residue
reduead pressbredndheresidie wes pusifieddnuNH slivagel elvmphy
(ethyl acetate) to obtain the title conpound (1.83
chré&@étography (ldtaneletioacetate = 3:1) o obtain a mixture of the title

compound and a by-product {14.3 g) as a white solid. This was then used in the
next reaction without additional purification.
[Production Example 1-2-4] C-(6-Benzyloxy-benzofuran-2-yi)-methylamine

To a mixed ethanol (50 mL) and tetrahydrofuran (50 mL) solution of
2-(6-benzyloxy-benzofuran-2-ylmethyl)- isoindole-1-dione (5.60 g, 14.6 mmol)
described in Production Example 1-2-3 was added hydrazine hydrate (7.08 mL, 146
mmeal) at room temperature, which was stirred for 1 hour while heating under reflux.
To the reaction solution was added water was added at room temperature followed

by extracting with ethyl acetate. After washing the organic layer with sat. NaCl, the
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5 "H NWR spectrum (DMSO-d6) 5 (ppm: 3.76 (2H, s),

5.12 (2H, s), 6.55 (1 H, s), 6.89 (1 H dd, J=2.0 Hz,

8.4 Hz), 7.18 (1 H, s), 7.31 (1 H t, J=6.8 Hz),

7.36-7.46 (5H, m. [Exanple 2]

2, 6- Di am no- N- ( 6- et hoxy-benzof uran-2-y| net hyl ) - ni cotin
organitilager Was dried ovahadhydrons magnesiymsyiiiate and (ﬂteredc- The filtrate

2, 6-di am no- N- ( 6- hydr oxy-benzof uran-2-yl net hyl ) - ni coti
was Boneelrdtad Lnder a3dducad pressurz anditbe desidu@mes rurified by NH

Exanpl e 2-1 was added 5 N aqueous sodi um hydr oxi de
silicasgél%dhﬂﬂn (cPPormatob?SphyRithyldcatat)to ebtzn thaitile caimpound (1.83 g,

reaction solution was concentrated under a reduced
50%2"35_%2#%%@29&%(“3I n a sodiumsalt of

6- hydr oxy- benzof ur an- 2-yl net hyl ) - ni cot i

oG B S8, S TRLY, SR S84 00
15 _ 3

o, LSBT SERTHLS %47 3, T R b ol (95

oo 21 % et o o B 2l Bamice

hi gh- performance |iquid chromatography (using an
aTe tzoteitrahytfagug@usl hetlutienhase (containing 0.1 %
trifluoroacetic acid)) to obtain the title corrPound
2 6-dianfin6IN-(E-bRircxy-rerizofiran<-yimethgt)inicatiiamidal(101 s, M9 pmol)
me (ESI): 327.15 (MH) The starting nmateri al i.n the
desérfﬁe@nt Eﬁfﬁ’r%dﬁcﬁbrﬂ!kﬂmpié 05t Ridrantiedo® N aduears sbdium hydroxide
ylmet hy

)-ni coti nam de was synt hesi zed according to

i Lo | tRredumtid sacisA ol ticR-vids
sol3g (B0 S8 574) BebSApardiedumts psncisnsplutiod
con%e&%ﬁ_t?g lé%nld?{ %gﬁhﬁml‘je%sa?e 19 obtdih bidddirAaagidic acid
2, 6-.di am no- N- ( 6- benzyl 0xysbenzaf w an-2- vl mat S Cor
2.6-diamiiipdu (b RyBry SR TR A 2 Y iRe R E AR A REL 1A k). £oTo an
was added thi oanisole (287 L, ,2. 45 ) at. 0C |
N Nediedhylforeeragor 5oL hpbiiar e Broutng gdufisalt g, 13 umol)
reaction solution were added sQdi um bi carbonate a}_rlldh
wasvadded hiord@sthaoe (288262 aebiad foon tRmpefgiure, which was
acetate. After washing the organic layer with sat.
stirrda @it robietenipeaaiuce fay2howrss  differdilieving the seasfigngpiution, the
magnesi um sul fate and filtered. The filtrate was )
filtrt8 Wb lifictHby élasrs@ phase high-performance liquid chromatography (using
an acetonitrile-aqueous mobile phase (containing 0.1% trifluoroacetic acid)) to obtain
the title compound (2.6 mg, 61%) as a trifluoroacetatic acid salt.
MS m/e (ESI): 327.15 (MH")

The starting material in the form of 2,6-diamino-N-(6-hydroxy-benzofuran-2-
ylmethyl)-nicotinamide was synthesized according to the method described below.
[Production Example 2-1] 2 6-Diamino-N-(6-hydroxy-benzofuran-2-
ylmethyl)-nicotinamide

To a triflucroacetic acid (5 mL) solution of

2,6-diamino-N-(B-benzyloxy—benzofuran-2-y|methyl)—nicotinamide (238 mg, 612 pumol)
72




10

135

20

25

reduced pressure and the residue was purified by NH
silica gel colum chronmatography (ethyl acetate:
nmet hanol = 10:1) to obtain the title conmpound (101
ng, 55% as a pale brown solid. 1H NWR spectrum
(DMSO-d6) 5 (ppm: 4.43 (2H, d, J=5.7 Hz), 1
desdiibed 6 Fxahtmle 1 d@smdued(thieanisals (287 Bb. 248, mg) )%t Qic’% which
(1H, dd, J=2.4 Hz, 8.4 Hz), 6.84 (1H, s), 6.95 (2
was Qﬁﬁbd a? ré’&n(téhlpedatuﬂe&ar@ hizyrs. 7 To&he Teaction selgtien pqge added
0 (1 t, J=5.7 Hz), 9.45 (1H, s). [Exanple 3]

idne t
Sod'ﬁ"f*s 96%.’39%?? B O oy Tor o o (&

Afterzwéslil?\g%h%'?aé’lﬁ 8??%r oxy &g}flztrhgno gaglcr:g%r%g/ \lfv;as r(}ilngcoitc:ver

anhﬁgﬁgi&n?ggﬂauﬁa?aﬁgﬁ%rgggbgyc og?toé;yl%:ﬁg:toﬁsgﬁtrated under a

ousedTeeinosis prtely sl B0 PR e

chraimatbgramhy2ethg seeiatamaibandh T f0a)igobiatar B8 kpfigpihd (101
washi ng the organic layer with water and sat. NaCl,

mg, 5586 oagyarpate begvem sokid. dri ed over anhydrous magnesi um
sul fate and filtered. The filtrate was concentr at ed

H- N‘Mﬂ:‘iﬂ)é’ctf&ﬁlwm‘swﬂﬁfsQpﬂmi).ndml(él-t dsilatd hek 565 (1ied, J=8.6 Hz),

silica gel um chr omat ogr aphy (et hyl acet ate)

6.08 1P FR),5.50 811 §) ] J=099 Hrg 8.28%), 6284 41khs), 6.95 (2H,
Lt ?5 ?rﬂe(ESI)mgSs 25 (MH) 1I—|-%I?\/Rsp§ctrﬁlr'n (

brsb%ﬁ-@d J;%\pé’ﬁz) o8l aH\i -8l H@ﬂ:ﬁ) (i 51&1&@) 9.45 (1H,

52 (2H, d, J=7.1 Hz), 4.17 (2H d, J=5.5 Hz), "

S)gg;(lH d, J=8.6 Hz), 5.81 (2H, brs), 6.27 (1H s),

H!
(Exempis oL pi6-Ojamirony-tp-SspopiSey ligtofi fdndstifart Ymetovi)-
J=8.2 Hz), 8.04 (1 H t, 357Hz) 5 [Exanpl e 4
nicatinamide- N- ( 6- benzyl oxy- benzof uran- 2-vyl m[et hyln.)p 6- ]
nmet hoxynet hyl - coti na mde
Toan N N-dnmethylformamlde (8 mL) solution of a sodium salt of

2,6-diamino-N—(G-hydroxy-benzofuran-2-ylmethyl )-nicotinamide (400 mg, 1.25 mmol)
obtained in the same manner as Example 2 was added cyclopropylmethyl bromide
(364 pL, 3.75 mmol) at room temperature, which was stirred at room temperature for
20 hours. To the reaction solution was added water at room temperature followed
by extraction with ethyl acetate. After washing the organic layer with water and sat.
NaCl, the organic layer was dried over anhydrous magnesium sulfate and filtered.
The filtrate was concentrated under a reduced pressure and the residue was purified
by NH silica gel column chromatography (ethyl acetate) to obtain the titte compound
(99 mg, 23%) as a white solid.

MS m/e (ESI): 353.25 (MH")

TH-NMR spectrum (DMSO-ds) 8 (ppm): 0.019 (2H, dt, J=4.9 Hz, 10.1 Hz), 0.27 (2H,
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To a N, N-di net hyl formam de (8 nL) sol ution of
C- (6-benzyl oxy- benzof uran- 2-yl ) - net hyl am ne (400 ny,
1.58 mmol ) described in Production Exanple 1-2-4 were
added 2- ami no- 6- net hoxymet hyl - ni cotinic acid (316 10
nmy, 1.74 nmol) described in Production Exana 1-5,
£4. 81y 126 P 1(@% -0.9441A4m)NBBR)(2kh dl, J=7.1 Hz), 417(2H. d, J=5.5
enzotrlazol- “yl oxytris(di met hyl am no) phosphoni um
Hz)t ¢ gﬁ%ﬁ Z%BWQH”BFS)ZGQ? (TFRls), G153 1(0Hd, J=2.4 Hz, 8.6

was StlffEd at roomtenperature

o AEAGD Ro0I LB 7 B0 o) oo, Y2 ), .0

| owed
extrac_g n with ethyl acetate. After vvashl ng the 15
yer wi th water and sat . t he organic

d d t d
[Exampdesﬂ\fgsé Ao N (6 hef? Bsﬂ%@ﬂazr%?eva*@wéa -

reduced pressure and purlfled by silica gel colum
methHoxymetiogrripptingmigiet ane: et hyl acetate = 1:2) to
obtain the title conpound (454 ng, 69% as a white

sofrd & N/ N4dih&thyiferhamide (MBD) selution(@ipm : 3. 32 (3H,
s), 4.28 (2H, s), 4.52 (2H, d, J=5.3 20 Hz), 5.11

-hathyfarhing, (46064 15Em |) despgibed in
C(@%&ﬁz%go&(yﬁbé%dfﬁrdﬁ«zgr.l) & Wa 7)3 1(3 (2Hg(s) 7@;2 oy

A HoxgTheltByI-nicotinic acid (316
Pr uﬁtgﬁ%a’ﬂ@ls 4%3@ g&éeﬁdd%dsﬂzﬁﬁr%&?eg X x(?l e(H H(—jm otinic aci

mg. 374 Mol H%g,g@né% it PrdductR Exatiple 4T, Siethjiefne (660 L., 4.74
mrgglipﬁa%efgg?t hoi%mi %%{lg@rﬁgmﬁgrﬁm%%ﬁ ésfrr}%bec{n bel ow.

25 [Production Exa
negetarmBeSRE BORME 13- 1F SRR 4t opT BMPRFRILR; wiieh Y stired at

acid (0.38 g, 2 nmol) and coppe i odi de_ (720
ro@ngempératog foridheursd? minyes; quiJ-(P &‘%Fﬁ'ﬂﬁi e S(oilbllﬂ% § ggded water
m-) in a sealed tube at -78C, which was heatﬁg th
at PSorh eeimpetatute ﬁﬂnnwadebmextaacno@ with sthyyl asaiate, | ARSE WaSh'"g €
tenperature was raised to 125C fol | oned by

or@éilt 1y abithywaesrtdmbsdioNaCl, thewrgadio laygrvas griedgyer anhydrous
reactlon m xture was allowed to return to room

é@fﬂ&%ﬁ%”dﬂ d ahd ‘m@ﬂecﬁ behelfilgttd was goaténtraedamuderisareduced

I nsol erraterla that precipitated follow ng

pr§g§l% e&%rnﬂ% ) ?i‘gl:% colubireéenitograptyt(hepfanietethyleacetate =

tain the title conpound (0.25
1910 otﬁalr\% title' GorhpEnd (£54 I, 69%) as a white solid.

H-NMR spectrum (DMSO-dg} 6 (ppm): 3.32 {3H, s), 4.28 (2H, s), 4.52 (2H, d, J=5.3
Hz), 5.1 (2H, s), 6.59 (1H, d, J=7.9 Hz), 6.64 (1H, 5), 6.90 (1H, dd, J=2.4 Hz, 8.6 Hz),
7.3 (2H, s), 7.22 (1H, d, J=1.8 Hz), 7.31 (1H, d, J=7.3 Hz), 7.37 (2H, , J=7.7 H2),
7.44 (3H, t, J=8.4 Hz), 7.97 (1H, d, J=7.9 Hz), 8.96 (1H, t, J=5.3 Hz).

The starting material in the form of 2.amino-6-methoxymethyl-nicotinic acid was
synthesized according to the method described below.
[Production Example 4-1-1A] 2-Amino-6-chloro-nicotinic acid

2 6-Dichloronicotinic acid (0.38 g, 2 mmol) and copper (V) iodide (720 mg, 3.8
74



1H NMR spectrum (DVMBO-d6) S (ppm: 6.63 (1H, d, J=8.0
Hz), 7.55 (2H, brs), 8.02 (1H, d, J=8.0 Hz). 10
[ Producti on Exanpl e 4-1-113]

2- Am no-6-chloro-nicotinic acid To a m xture of
2,6-dichioronicotinic acid (40 g (purity: 90%, 0.1 o
mmot)lere addecbiariquid aeunenialappiax 52,5 B} 'a’s%ﬁﬁﬁhee'érlgﬁﬁgf@ C,

(78 g, 0.56 nol), copper (1) chloride 2_0. 9319“ 9.4
whisflals Hsled Yore28: ho86s (uil)bath demperature: 115°C).  The oil bath
tris(2-(2-nmethoxyethoxy)ethyl)amne (3.0 nL, 9.4 .
temBBRthire WAk ¢hiseatostase Cefdilowed bygidditiinally Hbitiog fior § 4 hours 30
I'Towing to cool on standing, to the reaction mxture

: adﬂ{(}d ' ' etbrroio rbobn temperature followed
mmpg%'ome %eya%gteﬁ?f'?(ﬁdééﬁﬁli‘%@ gc?r 14!-5C.0 After 'gool i ng

5 o ARTER AT b TSt R perearttcdog
adc&ferES{ %%ﬁia?ga?%:?@le"ré“e ot Re SRR “ﬂ?a%g%gf‘d(?#%%nféx%ﬁb‘a'" the
' 5N i ' 150 ni), 20
litersampount (125 @ AyAS BVBRST 2AIS ASEMY Thi's aixture was

filtered through Celite. After separatin h r.gani c
H-pIMR e peatiunel@VSQ-di)tth{ppan): 6683 1H tthel <80 %‘?&t ?5%5(2?" rs), 8.02
concentrated under a reduced pressure. The residue was
(1Hu, iJEBadiHRY. silica gel columm chronat ography (et hyl
acetate) and recrystallized froman et hyl
10 [ProGELRIPERSNBREASY $BE TRIAMMY-Bichidroeitotidie acishpound
(1.4 g, 8.3 mtl, 4.5% as white 25 crystals. 1H NWR
Spegly V2 88ichtotdMicBtini®abidl (40l rity:-09%), 219 mol),
7@@%‘(@&“ brs),’g?'%@o'(?s Hinic’asls | i 3‘2). )
Product e & 2y | @/58-MbR oédppet (1) chioride
ac%&’?ﬁ%:%{%@g' 4B " pdrabsiom Eadionats freg, 056 Moh iy ®
d 2-anm nQg: 6-chl or o- nji~cot { ni ids (4.3 g, 25 mmol)
(0-§€§c§i‘€@5“‘iﬂ%aﬂﬁdﬂfﬁﬁ &9 'ﬁ&?an\% eg‘% 1A (or 4-1-1 B)
_were added to 5 nethanal ( - Il |40 j :
wis(ad ropihonatnagy LI gl By ot G 3h Wag Yrfed overnight
allowing to cool on standing, the reaction mxture Was 4 ded
15  at h451G.al Ateralidwing 4o spohen siansing tadke rerrFlpn mixiue was a

resulting solid was filtered to obtain the title o
coppemdlcidoide 0.46.g, %76 mrobl), edloed Dy-stiseng ovemightsa) 14p°C.  After

cooling the reaction mixture to 105°C, water (100 mlL) was added followed by stirring
for 1 hour at the same temperature and allowing to cool to room temperature on
standing. After neutralizing the reaction mixture with 5 N hydrochloric acid (150 mL)
20 and aqueous citric acid, ethyl acetate was added. This mixture was filtered through
Celite. After separating the organic phase and washing with sat. NaCl, the solvent
was concentrated under a reduced pressure. The residue was purified by silica gel
column chromatography (ethyl acetate) and recrystallized from an ethyl
acetate-hexane system to obtain the title compound (1.4 g, 8.3 mmol, 4.5%) as white
25 crystals.

H-NMR spectrum (DMSO-dg) 5 (ppm): 6.61 (H1, d, J=8.1 Hz), 7.53 (2H, brs), 8.01
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1H NMR spectrum (CDCI3) S (ppm: 3.88 (3H, s), 6.62

(1H, d J=8.2 Hz), 8.05 (1H, d, 10 J=8.1 Hz).

[ Producti on Exanpl e 4-1-3]

Tri butyl - met hoxynet hyl - stannane n-Butyl lithium (2.4

M n-hexane solution, 25 nL, 61 mvol) was dropped into
(1H, d, JnBAtllz)e of diisopropylanmine (9.4 nL, 67 nmmol) and

tetrahydrofuran (150 nL) at -78C followed by stirring
[ProduttiodExsiniplees1@] thAnsace-tiiomenimbtinie. acid mathyl esteh

15 hydride (16 nm, 61 nmol) was dropped in at the sane

- COREirttdled shiplfioued (26 mE} and 2rgmine-6-2bloromicetiniemcidd(4.3 g,

cooling wth ice. The reaction m xture was brought to

25 eyl R e R PO Eair e AL A @ AP B gl
metrisd! ) W RIDG i B TG BY il g foske atrore.

extraction with diethyl ether. (300 ni) ; :
Afterallonying te ﬁgold}rggt@in in )ﬂa? r%qtlﬂfwsrgnlx_turﬁaﬁ%{eﬁl{galoar%éiavr\”tg sodium

| ayer was distilled under, a reduced pressute...The
bicarbesiate B0ak P msyulwmgwﬁ%ﬁﬂ%ﬁqd&eé)bg@ﬁ%|t'l5'ﬁn°°mp°“"d (3.2

chr omat ogr aphy (heptane/ethyl acetate = 30/1) to

g, 1hinein68%, dsia palecanopousalid; 18 g, 0.52 nmol, 86% as a
colorless oil. 1H NWMR spectrum (CDCl 3

) S (ppm:
"H-NMRSgécttan 3B, £3.8833H( 61,6.6% (14, d7=8.ZHz),8,05 (1H, d,
HN(Maﬁ, m, e (9??1(?'}2‘)3, e (21-1, t, J=6.8 Hz).
J=Sgﬁm®cti on Exanple 4-1-4]

'2- Ami no- 6- net hoxynet hyl -nicotinic acid nmethyl ester

[Prodfefbr EXAibf &1 S e o
Exanpl e,.4: 1- i | s .
YR a0 ek ESGIREATRE M, 61 AiREN ilsurboed nto 2
it o} CUSAPrARTIBTINA (32 7061, M g ey fled(1 B0 ) at
for 3.5 hours at 5 130C. The reacti orisrri Xt u

e _was . .
78°9) fobmsedthy SH56ng dor 30 AN At NG SABE PRGTAIUNg g Fipyty! tin
of aqueous potassium fluoride solution while c\%gl hn‘ﬁ db
hydridé (16 o, &dniolx was deopradt Buaiihespmetemperafurgloliowgd by
the organic layer with sat. NaCl, the organjc |ayer
stirritsfor d03hinutexdwhiteleooling withdesl pFhe seactionTixtyreskas Brought to a
was purified by silica gel colum chromatography
tempBRRLATSY -TBPY folRfes @by dropiy i ohlobomethyl methyketber (4.6 mL, 61

conmpound (0.93 g,
mmo!) and gradually warming to room temperature. Water {100 mL) was added to
fhe reaction mixture followed by extraction with diethyl ether (300 mL). After
washing the organic layer with sat. NaCl, the organic layer was distilled under a
reduced pressure. The residue was purified by neutral silica ge! column
chromatography (heptane/ethyl acetate = 30/1) to obtain the title compound (18 g,
0.52 mmol, 86%) as a colorless oil.
'H-NMR spectrum {CDCls) 3 (ppm): 0.88-0.93 (15H, m), 1.26-1.35 (6H, m), 1.47-1.55
(6H, m), 3.30 (3H, s), 3.71 (2H, t, J=6.8 Hz).

[Production Example 4-1-4] 2-Amino-6-methoxymethyl-nicotinic acid methyl ester
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10 4.7 mol, 63% as a pale brown oil. 1H NWVR spectrum
(CDCI3) 5 (ppm: 3.47 (3H, s), 3.88 (3H, s), 4.41 (2H,
s), 6.74 (1 H d, J=7.9 Hz), 8.14 (1 H, d, J=7.9 Hz).
[ Production Exanple 4-1-5]

2- Am no- 6- met hoxynet hyl -nicotinic acid To a m xtur
2 Ammrr@ofrmatmmwmchmremmnwmaudamethnyh@stﬁy(1 A e7r6 mmol)
g, 15 15 mmol) described in Production Exanpl e

des‘éngeé in PRéd@sREREEe 4-302, thbutyhrictizmgimethyl. Sannane (3.1 g, 9.1

water (7.5 m) was added sodi um hydr oxi de

er méii{l?%e?n Plodudior’xa 3-1-3hieerakispephénylpadsphine) palladium

room tenperature. To the reaction mxture
AR P S AP o
13q°8 3) Thenteasgon e raraipid T 85I Saiiinatefodtd by the
addifion Eﬁ'ghﬁééfgg@t%gg@e L lﬂﬂ edu‘fﬁgtmgﬁ%gséﬂoeﬂlteﬁng

title conpound (2.1 g, 12 nmol , 800

thregh Celite-- MfRrayashingithg QJI%O'QJI'@)/GBW ﬁéegﬁh? §F93"'° layer was
s), 4.29 (2H, s), 6.61 (1H, d, J=7.9 Hz) 16, (2

dislléd un8e02 réduddd presdure. 9 ThHe) resme[\gaanpnﬁe@py silica gel column
N-(6- Al I yl oxy-benzof uran-2-yl met hyl ) 2- am no- 6- net hoxy

chr%ﬁatbgrdﬁ P ﬁa‘ﬁeﬂﬂh{lz adefate + 211)abyoitain dheatitl mmp)ound (o 93 g,
sol ution of 2-am no- N- (6- hydr oxy- benzof ur an-

4. %m%c;reé)ﬁ%g)as% Habrmgswﬁq;“hyl ni coti namde (331 ny, 1.01

rbed Producti on Exanple 5-1 was added 5

1HMP¢§€°“ &égﬁﬁ%ﬁﬁg :5’°¢ T3 RO P o) oy ¥ (BFIPE), 674
d b
e B C o ot BRSO ur an- ooyt et hyl -
[p&aﬁasrz@;z;%p?%hra;'ﬁaczé R b i oo
resul ting sodi um salt

was a de I

br dioi alenixiRee of 24amipaf- mﬁ;mxym@t%ybmghgly ag lﬁa e}sggr (2949, 15

23 hours at roomtenperature. Water was addegsto t.h |
mmeaaiesonbe@iumﬂuwonr&mmplerﬁaéfﬂaﬁ@tr@hmpf%% GinL), methano

extraction with ethyl 10 acetate. The organic %_
(7 SaHLYaRA Sehtar (s Wil Qvasaaddahsodiuamwr@bcldwmangw ede hh2 g, 29
mmol), which was stirred overnight at room temperature. To the reaction mixture
was added acetic acid (1.7 mL, 29 mmol), followed by distilling off the solvent under a
reduced pressure. The residue was dissolved in methanol/ethyl acetate (1/3) and
filtered using silica gel. The filtrate was collected, concentrated under a reduced
pressure and the residue was washed with water to obtain the title compound (2.1 g,
12 mmol, 80%) as a pale yellow solid.
H-NMR spectrum (DMSO-dg) & (ppm): 3.32 (3H, s), 4.29 (2H, s), 6.61 (1H, d, J=7.9
Hz), 7.16 (2H, brs), 8.02 (1H, d, J=7.9 Hz).
[Example 5] N—(G-Allyloxy-benzofuran-2—y|methy|)Z-amino*B-methoxymethyl-

nicotinamide
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over anhydrous magnesium sul fate and filtering. The

filtrate was concentrated under a reduced pressure

and the residue was purified by NH silica gel colum

chr omat ogr aphy (heptane: ethyl acetate = 1:2) to obtain

the title compound (17 , 549 as a white solid. 15

Mo m{tetr@mirpfur:aemal)@mﬁpmﬂ%ﬁmi@%&ﬁhwﬁ?@mﬂef”f gn-

(ppm: 3.40 (3H, s), 4.30 (2H, s), 4:55 (2H, d, J=5.5
2-yIriethy! }46-Besth@xymethy B nisotinatnide 33%6mo1 1191 mmal :desaribed) in

5.41 (1 H, dd, J=1.7 Hz, 17.2 Hz), 6.00-6.11 (1 H
Prodilctiof-B8@ntple8-1 dvasladded 54 agGe6bs 6ddibim ksydrogidersdlation (202 pL,

dd, J=2.2 Hz, 8.4 Hz), 7.16 (2H, s), 7.17 (1 H, s),

[ ol ) ; ' iutton dvas Soridentratedtinder a
1.01 2’8*@%‘ .idongt%%%é%raz The f@acfidn kb

The starting material in the

i e e
e-m§%gggﬁﬁgyj.%a@%ggg4g§ mdiS o NI REMBRIRY1 mL)

2-am no- N- ( 6- hydr gxy- benzof ur ap- 2-yl.oet hyl ;6 .
solufieh R ANG SeGu iRl G 6. Bl avadded el grgmice (207
(11 m-) solution of 78
uL, 344 pimod), ollcsvest by phiting fes23d1oura At rogmiemepratuge.  Water was
nmet hoxynet hyl - ni coti nam de (557 ng, 1.33 mol . )
addee $@ thershction Bolutipheat4onerstesnprraturaifoliowed by exgastian with ethyl
5.35 mol) at 0C, which was stirred at 0OC for 3

acelaf!r SThd erddific [Ree Waerwashed iith wateeanddet! NaGidollawed by drying
bi carbonate and water at OC fol |l owed by extraction

ovetbhiy@blY mafishif saffbtdand fitaivglr of ke ffratd Wasaopeentrated
| ayer was washed with sat. NaC 7ol lowed by drying

undgly ?rregltﬁ'ée‘@/ﬂg%!?ufﬂagﬂaﬁﬁéj Fﬁdﬁéﬁhé Mo (Rifiel Byt RHI ditka J&Scolumn

tr s concentrate under 'a reduced pressure

o g Ry AZE 2 Pl e o7 o

Qbtain the title conpound (331 ng, 76% as a white
54%)As a white salidnvr spect rum (DMBO-d6) S (ppm): 3.32 (3H,

s), 4.27 (2H, s), . 4.49 (2H, d, J=4.8 Hz), 6.57 (1 H,
MS s)'e (5Shb 368.48 (MH1=8. 2 Hz), 6.67 (1 H, dd, J=2.0 He,

8.4 Hz), 6.84 (1 H,
"H-NMR spectrum (DMSQO-ds) & (ppm): 3.40 (3H, s}, 4.30 (2H, s), 4:55 (2H, d, J=5.5
Hz), 4.59 (2H, d, J=5.3 Hz), 5.26 (1H, d, J=10.4 Hz), 5.41 (1H, dd, J=1.7 Hz, 17.2 Hz),
6.00-6.11 (1H, m), 6.62 (1H, d, J=7.7 Hz), 6.66 (1H, s), 6.87 (1H, dd, J=2.2 Hz, 8.4
Hz), 7.16 (2H, s), 7.17 (1H, s), 7.44 (1H, d, J=8.4 Hz), 8.00 (1H, d, J=7.9 Hz), 8.99
(1H, t, J=5.5 Hz).

The starting material in the form of 2-amino-N-(6-hydroxy-benzofuran-
2-ylmethyl)-6-methoxymethyl-nicotinamide was synthesized according to the method
described below.

[Production Example 5-1] 2-amino-N-(6-hydroxy-benzofuran-2-yimethyl)-6-

methoxymethyl-nicotinamide

To a triflucroacetic acid (11 mL) solution of
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s), 7.12 (2H, brs), 7.30 (1 H d, J=8.4 Hz), 7.97 (1

H d, J=7.9 Hz), 8.93 (1 H t, J=5.3 Hz), 9.45 (1 H,

s). [Exanple 6]

2- Ami no- N- (6- cycl opropyl et hoxy- benzof ur an- 2-yl met hyl )

- 15 6- nmet hoxynet hyl - ni coti nam de To a tetrahydrofuran
2-antifiosN-(8-bepkzylokgibenofuran-2-ylmethyl)-6- methoxymethyl- -nicotinamide (557

2- am no- N- ( 6- hydr oxy- benzof uran- 2-yl net hyl }

mg, S as&&vdedﬂﬂncmémamﬂavdﬁaddemmuoamsmerfﬁas)m 5.35 mmol)
escr i be in Production Exanple 5-1 was added 5 N

at 0“??%9!‘? 5s°&'irPéB By @“@’fﬁudﬁ hoRkd!t | RtHe2RRction Sollitionmméne added

errpera ure e reaction 20 solution was

sod@%ﬂﬁggﬁﬁﬁ 8 aﬁggf%t%?a[)@ﬁ; g@%&&gﬁ Bf(ﬁaélﬁ)rpmtﬁ'é?hyl acetate and
tetrqnygerB?@'{ ne'fl{%p;%ﬂ?cgfgyeg%% ﬁ {rﬁuﬁmtg%)ag flq—?%%ilowed by drying
oveégéﬁﬁjbggﬁa%rﬁ %:ufjﬁ{(eggn rglg_ m@a%f t%%g %%g rfdoggentrated

tenperature, which was stlrred at roo ﬁct eI Qr
undé7 a Sethacads pressug anﬂ&@@%!féwaﬁcplt"ﬁ@ a gel column

solution at roomtenperature followed by extractln

chrdméth)geé;bhc?} (etﬁﬂ@tmtaie rMigthanckrrioc )l tayahtaindbe ditls mgmp;qqqq (331
wat er and sat. foll owed by drying 79 over

mg, W%ﬁé@g&mm&ggm um sulfate and filtering. The
filtrate was concentrated under a reduced pressure

-G %Egcotglﬁg rgﬁwgzc%gexgpml)ﬁgls%gg{*a 14 ?‘?‘}2%%{ @AU(@H, d, J=4. 8
t
o, RS S SR Mg A0, BRY 8 oy mobiah .84 (1

s), 345%&3 z(eéfhgftdd 3146 g'é?%ﬁpﬁh{i'zéﬂ § 17,68 (19,4, J=5.3

3 (2H, d, J=7.1 Hz), 399(2H s) 4.24 (2H, d,
HZ)J%%(%)S) 6.31 (1 H d, J=7.9 .34 (1H, s), 6.54

(1 H dd, J=1.5 Hz H,
[Exainpler 61L2 2¢Amino-N- (Bsesszlcaorpﬁyl)meﬁh P% Fpk*uaa')' 3@"@%?

10 8.68 (1 H, t, J=5.2 Hz). [Exanple 7]
6-mdthokymetNyl-hicbtinamidexy - benzof ur an- 2- yl net hyl ) - 6-

met hoxynet hyl -n icoti na mde

To a tetrahydrofuran (7 mL) solution of

2-amino-N-{6-hydroxy-benzofuran-2-yimethyl)- 6-methoxymethyl-nicotinamide (331
mg, 1.01 mmol) described in Production Example 5-1 was added 5 N aqueous
sodium hydroxide soiution (202 uL, 1.01 mmot) at room temperature. The reaction
solution was concentrated under a reduced pressure to obtain
2-amino-N-{6-hydroxy-benzofuran-2-ylmethyl)- 6-methoxymethyl-nicotinamide (416
mg). To an N,N-dimethylformamide (1 mL) solution of the resulting sodium salt (30
mg, 86 pmol) was added cyclopropylmethyl bromide (33.3 pL, 343 pmot) at room
temperature, which was stirred at room temperature for 17.5 hours. Water was

added to the reaction solution at room temperature followed by extracting with ethyt

acetate. The organic layer was washed with water and sat. NaCl, followed by drying
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- e E—

To a N, N-di net hyl formam de (5 nL) sol ution of

C- (5-benzyl oxy- benzof uran- 2-yl ) -net hyl am ne (135 ny,
533 nol) described in 15 Production Exanple 7-1-6 were
added 2-am no- 6- net hoxynet hyl - ni cotinic acid (107 nug,
586 nol) described in Production Exanple 4-1-5,

ovet%hﬁgt ! P@'ﬁ\é‘@néﬁaﬁn dulfale 8Ad filterihy. alibe filtrate was concentrated

enz azol = 1-yl oxytri s(di met hyl am no) phosphoni um

Qﬁ}? ¢ flediby Nbbsilica gel column
unc{égﬁg'fgbgg &’@P |é%ﬂ%§'9§?$@?2ﬁtﬁmﬁ :om¥enperat gre
27_hours. \Wt ¢ gtih@(19 mg,
chraaldsiapB (Rentphr Sl SpBtf ouiT I STl FRG I orRphing 119 mo
et hyl acet ate The organic | ayer was washed with
58%hee A White §89- NaCl fol | owed by drying over anhydrous

magnesi um sulfate and filtering. The filtrate was
MSdUl&:(eEﬁlba'i%ijﬁrﬂW)a reduced pressure and the resi due

was purified by silica gel colum chromato

11 NMR bpeetraDMSO:dgtia(ppm) 02 (251.gift 4 H 2t Te fc% Hz), 0.27 (2H,
conmpound (166 ng, 75% as a white solid. 25

H NMVR
J= Gseewi 2o HRAYRD9).96 (1Hpm); 38433H, 8),3.68 (2H, dsJT'éFll Hz), 3.99 (2H,
4.56 (2H, d, J=5.3 Hz), 5.11 (2H, s%m (S)Jgéé(%mdew
6 =B9Hez) 6.34 S
s). 8204]@*%@53%2 (gi‘TrigJ 10 )El ,(d, J=2.6 H). 151 HD),
t 1H, d, y4

Hz 8%?*%)1#% sy eBg bt ofs F12# S 5B S R U

The start t | the f f
8. 6@ ((%I g'e'izf;éw b:nio?Lr gEQZW)E/II ;3“ ﬁet Ihgl am:eneo\rN;nso
L AR bRy gk peREblpn S AT 0 0%

2, 5-Bi s-benzyl oxy-benzal dehyde To an
methoxymetbyhpiconamidele (100 ni) sol ution of

2, 5-di hydr oxybenzal dehyde 10.0 g, 72.4 mol) were
addech Blodidimetiydiormemide ¢ )sphﬁl 1) and benzyl
brom de (18.9 niL, 159 mmol) at O0C, which was stirre

C-f8-bEABy Tk BRAzatINATe 2h))-nthylamines(13fumes 54a3rael éaswbed in
he reaction solution at OC foll owed by extraction

Pr%ﬁ&I&pEfémble 2.01e6 alvere dddedo?-ganino-G-meshoxyieethylshisgtinic acid (107
water and sat. NaC, followed by drying over

m@ﬁh@@u%ﬁ JEGRSSH IS i@ion Baspid 4-4t5 ngethitemine (223 L, 1.60

at e ‘was = concentrated under a reduced pressure

m@ﬂﬂépﬁf %%}‘?%d&%fcelﬁgg gﬂﬁel'sédlﬁ\@t}ﬂg%@{ﬂg)gﬁgqﬁom@ml urm

= 1) to obtain
hetxgﬁuénlotphospﬁ% (%Bg mg, 693 umol) at room temperature, which was stirred at

room temperature for 27 hours. Water was added to the reaction solution at room
temperature followed by éxtracting with ethyl acetate. The organic layer was
washed with water and sat. NaCl followed by drying over anhydrous magnesium
sulfate and filtering. The filtrate was concentrated under a reduced pressure and
the residue was purified by silica gei column chromatography (heptane:ethyl acetate
= 4:5) to obtain the title compound (166 mg, 75%) as a white solid.

"H-NMR spectrum (DMSO-dg) & (ppm): 3.35 (3H, s), 4.03 (2H, s), 4.56 (2H, d, J=5.3

Hz), 5.1 (2H, s), 6.62 (1H, d, J=8.2 Hz), 6.67 (1H, 5), 6.93 (1H, dd, J=2.6 Hz, 9.0 Hz),
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(17.6 g, 76% as a white solid. 15 1H NWR spectrum

(DVMSO-d6) 5 (ppm): 5.11 (2H, s), 5.24 (2H, s),

7.27-7.50 (13H, nm), 10.38 (1H, s). [Production

Exanpl e 7-1-2] 5-Benzyl oxy-2-hydroxy-benzal dehyde To a

m xed suspensi on of magnesi um (305 ny, 12).)%ng| )atldg 21 Hz)

bt fhe . G=2 Bz RTB2 OIHene=T 2. Bz);7) 302N ddded-1 Hz),
715@?@?#%%’ ?ggjﬁt‘(aé%zl) m’mfli) at mOC, whi ch was 20

| L Iithy£8S Mrer

7'43#‘“ Lﬁn@w%@@%é‘?ggnﬁ%@’@ﬁ ﬁxHepdt \l/Jvhi l e h’gati ng for

5 mnutes. After, t I | ' K-

Bt aratetipuh 1e Ff o EeTenall Solpensatatzh

2, 5- bi s- benzyl| oxy- benzal dehyd 2. :
methybaroineouas SMbes Fas AT dng 1 e eiiad fesCrdet BEEl

followed by stirring at. roomte eraag#recfor 24 hours
[Produnction Exampt;bﬁ-“aﬂmgq@hﬁisebew QyRenzaldenydes 1 i ng 25

for 6 hours while refluxing while heatin { he

r Ta.ahi IN-ai ety Hosmaamistso( 1@% mb) S@G*HQHIO&‘F?';@'F’Q}VG'F ybpgzaldehyde

precipitated solid was filtered out and washed wt

h
(10.8 9' ¥2nEmmol Mwebd added sositny Hydide 65.70 G1cidd B0k arath benzyl
(Z0 m-) was added to the filtered solid followed by

bron%iﬁbrc(flh@m‘i_opl 50 R AHteCe wiedh wakrdirrexdativeatri tegnpeTature for 24
react’o

n sol ution s allowed to cool to room

houépﬁ m%%gﬁfags éﬁ?&é@\’@&e%aﬁ i 861ULIBA atiobC felldwed dyaxaietion with

ayer was washed wth sat. NaC foll owed

dryi hyd i
ethy? %p@%ﬁﬂ&ﬁéﬁ@%ﬂﬁdﬁ?&? s'@gg}?ec‘d Withwatsk bl &atndacl, followed by

concentrated under a

reduced pressure and, the Si PUEL £ i
drying pverapRYraup RO R g i . Ehe i has

acetate = 1:1) to obtain the tjtle .compoun ”
coné@¥yatad undesiadredured RreUrg angihRyps H%&Y%&Hi%@"‘%a gel

(ppm: 5.07 (2H, s), 6.94 (1 H, d, J=9.0 Hz),.,7.08 (1
coltitin ehroniatdgeapizy (heptme:(etmf agefateg=4:1) tqqut@?rbthﬁzt&'f* dompound

7.33-7.44 (5H m, 9.84 (1H, s), 10.67 10 (1H, s).
(1716ngozmq hom Vabieapbkd.7- 1- 3] _ _

5-Benzyl oxy- benzof uran- 2- carboxylic acid ethyl ester

N ' t bee: 610 (@H; k), saR4t(2dnspf7.27-7.50 (13H, m),
H @%@ﬁ%ﬁ%%ﬁaﬁwﬁﬁ?aﬁdeh(ydebz830 ﬁg n3. 64 nmmol ) '

10%$gﬁ%i ed in Production Exanple 7-1-2 were added
' et’hyl acetate (446 L, 4.00 mml) and potassi um

[Production Example 7-1-2] 5-Benzyloxy-2-hydroxy-benzaldehyde

To a mixed suspension of magnesium (305 mg, 12.6 mmol) in diethyl ether (7.5
mL) and toluene (7.5 mL) was added bromine (354 uL, 6.91 mmol) at 0°C, which was
stirred at room temperature for 5 minutes under nitrogen atmosphere and was
refluxed while heating for 5 minutes.  After the reaction mixture was cooled to room
temperature, a toluene (20 mL) solution of 2,5-bis-benzyloxy-benzaldehyde (2.00 g,
6.28 mmol) described in Production Example 7-1-1 were added followed by stirring at
raom temperature for 24 hours under nitrogen atmosphere. Moreover, after stirring
for 6 hours while refiuxing while heating, the reaction mixture was cooled to room

temperature. The precipitated solid was filtered out and washed with toluene. 1N
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15 carbonate (1.01 g, 7.28 mmol) at room tenperature,
whi ch was stirred at 120C for 8 hours. Water was
added to the reaction solution at 0OC fol |l owed by
extraction wwth ethyl acetate. The organic | ayer was
washed with water and sat. NaC followed by drying

L§ aiae atiuiddftol thefitered S’tbltd followed
aqueﬂlﬁ? Iygrlgﬁ%ﬁﬁjécnﬂ%ﬂﬂﬁidw ]

was concentrated under a reduced pressure and

by st&ﬁﬁgﬁtﬁﬁﬁBWﬂﬁ?g L!)flt'r\ignfi}he%in i | TRa reattior?Solatibninvas allowed

et hyl etate = 2:1) to obtain

to cogﬂ fo rt'oﬁqu ﬁq\mpg%g Bnﬁgw%ﬁé)&geddéa%@:?gﬁpt efﬁ?i %gé’tﬁgé OWIt'he organic

J=7.1 Hz), 4.35 (2 )

|layen wasiwaghed yith gatHElanﬁ@I d%y@hgc&g}? ﬁf&l‘l%u% rgai%géum
(2H, d, J=7.0 Hz 7. 66

sulfals oy fiteng Pr B dltiasn Waspeenfiaed priar fieduded Brdsture and
nzyl oxy- benzofura n-2-yl)- nethanol To a @t

the residuahyask ptiifiechby aicaige) colsinon chroreatography (heptane:ethyl acetate
5- benzyl oxy- benzof ur an- 2- carboxylic 82 acid ethyl

=1 Qitbedbtéiﬁgxﬂefme GRribuM{830deg c 58% @sian paleqrlion smld
7-1-3 was added lithium alum num hydride (342

8 (1H, d,
‘H-r{ﬁgnps}r aﬁuﬁ;@%pﬁg aqgﬁ-lﬁoﬁs@? (O <36.04€dHat, J=8.6rhiz), 7.08 (

rs. To the reaction solution were
_ d i 5 085 7SRp{3H) Y, .84i(tH, ), 10.67
J=2 808 Fﬁ@ﬂ%’%ﬁ% g’?ﬂd”%b?gdrﬂ%)f G T o Lowed 5
2% filtering through Celite. The flltrate was
(1H®ncentrat ed under a reduced pressure and the residue
was purified by sjlic ol unm OHRL id ethvl ester
[Proghep haampie 1-1-3h o e e PR AR ARG AR cid ethyl este
con‘pound[§561 nfg 74% as a vvh e, soI# d "H NVR
sgec Ny @Bﬁaml@%bﬁ}m J=5.5 Hz)
5.11 (2H, s), 5.44 (1 H t,
5-bénAfoxy2-Hydbiky- Uﬁizaadehwde&BQOHlﬂgg 3 ﬁ420'7\0i) CE?S 'Jf’egia%bd“‘:t“’“
Hz), 10 7.33 (1 H, t, J=7.1 Hz), 7.38-7.47 (5

H m.
Exahifle Ut aerdsaded drambefilyl acetate (446 plL, 4.00 mmol) and potassium
2-(5-Benzyl oxy- benzof uran- 2-yl net hyl ) -

carlsoﬁ?%ita‘é?bq 91 ﬁzs“msnﬁv réornakrpeystues,uwhich Wes shirrgd at 120°C for 8

ution - benzyl oxy- benzof ur an- 2-yl ) - met hanol

vl T AR 8 ot rtcton
ethyqng)cle)céte. The organic layer was washed with water and sat. NaCl followed by
drying over anhydrous magnesium sulfate and filtering. The filtrate was
concentrated under a reduced pressure and the residue was purified by NH silica gel
column chromatography (heptane:ethyl acetate = 2:1) to obtain the title compound
{890 mg, 83%) as a pale yellow oit.

H-NMR spectrum (DMSO-de) 5 (ppm): 1.33 (3H, t, J=7.1 Hz), 4.35 (2H, g, J=7.1 Hz),
5.15 {2H, s), 7.21 (1H, dd, J=2.6 Hz, 9.0 Hz), 7.32-7.42 (4H, m), 7.48 (2H, d, J=7.0
Hz), 7.66 (1H, d, J=9.3 Hz), 7.68 (1H, s).

[Production Example 7-1-4] (5-Benzyloxy-benzofuran—2-yi)-methanol

To a tetrahydrofuran (20 mL) solution of 5-benzyloxy-benzofuran-2-carboxylic
82
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tri phenyl phosphine (696 ng, 2.65 mmol) and
di et hyl azodi carboxylate (1.21 nL, 2.65 mmol) at 0C,
whi ch was stirred at roomtenperature for 9 hours.
Water was added to the reaction solution at room
tenperature followed by extraction with ethyl acetate.

acid Bﬂgw BERINI(890 AXE 3.0 mnmeR isdcribed irsRroduddioh Exarplaett1-3 was
by dryi ng over anhydrous 20 magnesi um sul fate and

adddd fRfdn? StundiRGnd Mdrfogaf A0 C ODDEMGES 8100@) detiich was stirred at
reduced pressure an he reésidue was puri fl ed by NH
ooff il 6} SFpuf bt sblABhATRCAIA votor (342 L)

5 h{%@ﬁoﬁssdrs_a riptipfe’dr 3 Oll’iia %oi%%p%ﬁziﬁﬁ %%lr%l%%%drﬁlggbg"c followed

25 (1H, dd, J=2.4 .0, Hz 7.17 H. d.,J=2
by fitesing tepuh Colite, o e fliratesyhi cpBeptlet fide} 251s6yiceY pressure
(4H, m. 83 [Production Exanple 7-1-6] .
andtfesreBishie was puniied by silise gelyaojurip chyrastagearty theptangrethyl
sol uti on of
acetaleb= ety abtain ke title wompatng (960 Hyg) 74%d as@ white olide
" (635 ng, 1.66 mmol ) described in Production Exanple
1H-NMR%ﬁe&trahhmMB_cJ(-as)rMCFpaﬁ)ﬂ 4 .53 (2Hhy, =5 5 Hz), 5.81r2H, s), 5.44 (1H,
was added hydrazine hydrate (805 L, 16.6 mmol) at room
agt f [ | J=eql Hz0B.8IHRR T 20U Hed, J=2.2 Hz),
t Jrgfﬂeﬁg ’n%éﬂamﬂh%y;tsﬁsg%ﬁgﬁ added Po tut,w\g g )

73@?@%3‘?‘%7’5‘?' | pAgaF 47Q8M heperature fol I oned by

o wth' €thyl  ‘acétdie. The organic |ayer was

shed with . ' _
Pt bl o 2pie B Mo Mt 2¥fnethy)
. filtrate was concentrated under a reduced pressure
isolitple-Ae3-Aiofedue was purified by NH silica gel col um
10 chromat ography (ethKI acetate) to obtain the title
coffp@tecﬂramgmfu@,n @OomLhsolygtion®ft e solid. 1H NWR
spectrum (DMSO-d6) 5 (ppm: 3.78 (2H, s), 5.11 (2H, .,
(5-bEnzoBpbearofusdn-2¢/ pmetiianal (564 mg 2226 mupol ) glescriped in
7.17 (1 H d, J=2.6 Hz), 7.33 (1 H t, J=7.0 Hz),
Pr([idt.ﬁﬂ'mﬁl- Eﬁan]uélél-lmt) wetediidezi-phtbalimide. (B58mg, 2943 mmol),
Exanpl e 8

N oA Aot ot gt 3 . 265
mrfol Gt BYE; GRS ¥R R tobrAtemperature for @ hours.  Water was added
to the reaction solution at room temperature followed by extraction with ethyl acetate.
The organic layer was washed with sat. NaCl followed by drying over anhydrous
magnesium sulfate and filtering. The filtrate was concentrated under a reduced
pressure and the residue was purified by NH silica gel column chromatography
(heptane:ethyl acetate = 7:3) to obtain the title compound (635 mg, 75%) as a white
solid.

H-NMR spectrum (DMSO-ds) 6 (ppm): 4.92 (2H, s), 5.10 (2H, s), 6.81 (1H, s), 6.93
(1H, dd, J=2.4 Hz, 9.0 Hz), 7.17 (1H, d, J=2.4 Hz), 7.31 (1H, t, J=7.0 Hz), 7.36-7.46

(5H, m), 7.83-7.94 (4H, m).
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2-yl)-nmet hyl am ne described in Production Exanple

8-1-3 according the sane nethod as Exanple 1. 1H NMR

spectrum (DMSO-d6) 5 (ppm: 1.81 (3H, s), 4.46 (2H, d,

J=5.6 Hz), 4.74 (2H, 20 d, J=1.8 Hz), 5.65 (1 H, d,

J=8.4 Hz), 6.09 (2H, brs), 6.58 (1 H s), 6.83 (1 H,
[ProddctichFEx@&mpldz7-1866 B2(5- Benaﬂowalenmfgyan -2- ylbrr\eihylamy)e

7.42 (1 H d, J=8.4 Hz), 7.66 (1 H d, J=8.6 Hz),

8T8% fhixeld sdlutiohrbf 2—(5'239nz"y'lwzy&tiaizbfurgmmylmethyl)-umﬁaleel 3-dione

form C (6-but-2-ynyl oxy-benzof uran-2-yl)- nethyl am ne

$8 lettegtbl (6 mL) and
345,40 Rt . ool 6 )

tetraigﬁ fu%aﬁ/ @émg))(ﬁxﬁ% %fdgq“ﬁfd}g%n‘éq{g}?j‘?é ¢ (808i19 1656 Mitho!) at room
S APBSE e P SR, tr v

N, N-di met hyl formamide (5 nL) were ed di u . .
addeg & thevreastongolBonEt ey e aiuse Spiwed Y GHfaption with ethyl
L) at room tenperature, which was stirred at room
acetaémpeFhbe orgariotayer waswaskedwithsat. d&@@ﬂfdlewsdthvegfymg over
reaction solution followed by extraction with ethyl
anhydreustragidsiumr gifate ahd fidteringas The dilteade wasmcmeé\traéem under a
sat. Nad followed by drying over anhydrous nagnesi um

reducddf pre@savedand tHeresiile Whe purified dyeNMatlicaged eoturan ed
under a reduced pressure and the residue was purified

chrcﬂﬁatﬁgl'ée:ﬂ'ﬂr &?lnil Wé%ﬁ{ e tﬂ%rﬁb@ﬂﬁcﬁ(ﬁsﬁ BO%) asa

acet tootalnthetltle conpound (2

wh:t?lspolﬁj asaV\/nlte solid. 10 'H NWR spectrum(CDCIs) s
1.42 (3H, t, J=7.2 Hz), 1.87 (3H, s), 4.43 (2H,

;
R mctrufn“iéwq@ro";ﬁpsmi& ol %i”é RS ﬁ%(“““ s),6.89
0 i | ] i
(1H{&dolr2 8 6 6 HR oo f01 L BndaZ AHERITRAN b JREO ) § 38741
npound (198 , 93% was obtained as a white solid
(3Hf m)n? 469281, W t/=8-lyIl¥). oxy- benzof ur an- 2- car boxyl i ¢ aci d
ethyl ester (254 ng, 983 nol) described in Production
[Exdmplepdle B61Dikrsico -6 1hyit2oymtexys benzofurannd-yipethyl)- -nicotinamide
Production Exanple 7-1-4.

The title compound was obtained from C-(6-but-2-ynyloxy-benzofuran-
2-yl)}-methylamine described in Production Example 8-1-3 according the same
method as Example 1.

"H-NMR spectrum (DMSO-de) & (ppm): 1.81 (3H, s), 4.46 (2H, d, J=5.6 Hz), 4.74 (2H,
d, J=1.8 Hz), 5.65 (1H, d, J=8.4 Hz), 6.09 (2H, brs), 6.58 (1H, s), 6.83 (1H, dd, J=1.5
Hz, 8.6 Hz), 6.95 (2H, brs), 7.16 (1H, s), 7.42 (1H, d, J=8.4 Hz), 7.66 (1H, d, J=8.6
Hz), 8.33 (1H, t, J=5.7 Hz).

The starting material in the form C-(6-but-2-ynyloxy-benzofuran-2-yi)-
methylamine was synthesized according to the method described below.

[Production Example 8-1-1] 6-But-2-ynyloxy-benzofuran-2-carboxlic acid

ethyl ester
84
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"H NWMR spectrum (CDCI3) 5 (ppm: 1.85 (1 H, t,
Hz), 1.87 (3H, t, J=2.2 Hz), 4.69 (2H, q, J=2.
4.74 (2H, d, J=6.2 Hz), 6.60 (1H, s), 6.91 (1H d
J=2.4 Hz, 20 8.6 Hz), 7.11 (1 H, d, J=1.8 Hz), 7.42
(1 H d, J=8.6 Hz) [Production Exanple 8-1-3]

‘Qa ed?sdlwbﬁw shRfrekylbanzafuyhn-2nedrbykyliv anid ethyl ester (250
ut - 2- ynyl oxy- benzofuran- 2-yi met hyl ) -i soi ndol e- 1,

o o2 ol AR Gtods 5 RuOgHirIN vinirtamtle (5 o) vere

addaé@e@rhﬁdﬁﬁﬁ P85 D R PG 2R, ERRGZ B, (27 g at room
temg_gra_gurbq,%yrgg@@}q%rqlﬁt aetfrﬁg und r%%lﬂ‘g fgg)l . Wb G added to
i escion it SwR3TSY A %ﬁg%@gf@ B, Theerior

met hod as Producti on Exa

wad\washéd Wjthoxgteb andctair lﬁaggf-qﬂpm@drw ?WQSOW'@H Mrﬂ‘r’% pragnesium

inam de The title conpound was obtained froma sodi um
sulfafd én@fﬁit&lﬁ%dl e firdte Svas concentrated under a reduced pressure and
(6- hydr oxy-benzof uran-2-yl net hyl ) - ni coti nam de

! th tat
”"e?%%PPg s pifdiPy Sifen G4 Bekings chiomatooraphy (eptene:elyl scetate

-5?1])4%0%53’% fls 405 Bpfpdblha (3530ng 284es as B okd. 5. 24

s?)'ggﬁuéﬂ@bcg) géﬁ;?r{\?-ﬁ )(3P-|0t853/8%§1ﬁ71 g? (84, 8)4.43 (2H,
)= hzﬁ@)(gqo oH. 2807, o8 I s B8, F20GH. %é#he (1H, 5),

1 t, J=5.6 Hz). The title conpounds of Exanples 10
7.58d1bB dwdF8.408Zhi ned accor di ng to the sane me?ﬁod as

Exanple 2. 15 [Exanple 10

[PréadéetidraBkamphe 86-2f oeﬁaﬁyt %mwhﬁﬂ@fw%?wr'j‘emw i
nam de MS We (ESI): 341.19 (M#) [Exanple 11
2, Fhbitale dceenpourid pl@somg; B3%)ovas abtaingd agahwhi 13 selicbirom

amde M me (ESI): 355.23 (M)
6-but-2-ynyloxy-benzofuran-2-carboxylic acid ethyl ester (254 mg, 983 umol)
described in Production Example 8-1-1 according to the same method as Production
Example 7-1-4.

"H-NMR spectrum (CDCl3} & (ppm): 1.85 (1H, , J=6.2 Hz), 1.87 (3H, t, J=2.2 Hz),

4.69 (2H, g, J=2.2 Hz), 4.74 (2H, d, J=6.2 Hz), 6.60 (1H, s), 6.91 (1H, dd, J=2.4 Hz,

8.6 Hz), 7.11 (1H, d, J=1.8 Hz), 7.42 (1H, d, J=8.6 Hz)

[Production Example 8-1-3] C-(6—But—2-ynyloxy-benzofuran-Z-yI)-methylamine
2-(6-But—2-ynyloxy-benzofuran-2-y|methyl)-isoindole—1 ,3-dione was obtained as

a crude product (214 mg) from (6-but-2-ynyloxy-benzofuran-2-yl)- methanol (198 mg,

916 pmol) described in Production Example 8-1-2 according fo the same method as

Production Example 7-1-5. Then, the title compound (120 mg) was obtained as a

pale yellow oil from the crude
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[ Exanpl e 12]

2, 6- D am no- N- ( 6- pent yl oxy- benzof uran-2-yl nmet hyl )-ni co
‘tinamde 20 Ms W (ESI): 369.27 (MH) [Exanple 13]

2, 6-Di am no- N- ( 6-1i sobut oxy- benzof uran- 2-yl net hyl ) - ni co
tinamde M5 W (ESI): 355.28 (WVH ) [Exanple 14]

2-(62b G- 2yAioRy:- B‘ér{zﬁﬁ.(ranlﬁewméthmﬂsvhydaibmzoﬂlmner(zﬂymgﬂmctcordmg to
yl)- nicotinamde 25 Ms me (ESI): 369.31 (MH)

the 55@;@3%91&0%9, P(odnictlon Example 7-1-6.

am no- N nmet hyl - but oxy) - benzof uran- 2-yl met h

[Ex% [?n%b o 'i@iz}\'hﬂg)@ -B8nzdfGrdA-8-yiinetnyl)-2 &2didikdidotinamide

2,8-D.am no-

b5 cOmRoubR s REITRRLRIn A EORRY $aREF 3T Haino

Ex le 17
(6-y iy bensallian ety Y FOMRATISeASAADS. 1BIRS SAMemethod as

-ylmethyl)- nicotinamde Ms me (ESI): 367.31 (VH)
Exanipleardl e 18]

2, 6- D am no- N- ( 6- but - 2- enyl oxy- benzof uran- 2-yl net hyl ) -
MS]:ﬂ/]er(E.?dyl'o*Bﬂﬁﬁ(thB)rrie (ESI): 353.31 (MH) [Exanple
*H-RMR Bbasiraer (WNSOPd m— Y)Y HobE/(AHe e, f=5 B biZ) - 4.66€2Hy ) J=5.1 Hz),

- nicotinam de M SI) 337.28 (MH) 15 [ Exanpl e
5.2%?%H d, J=10.6 Hz) 539(T1H dd, J=1.8 Hz, 17.4 Hz), 5.65 (1H, d J=8.6 Hz),

DI ami no- N-( | Gor 0- benzyl oxy) - benzof ur an- 2- yl m

5. gﬁ-ggt%w”%oé b@atﬂl-ldﬁrsl.ysﬁ.\ﬁ% “EP'S); 6.88 71116 dAMIED 4 Hz, 8.6 Hz), 6.95
(2k§pﬁ§)Dﬁ{Hﬂ§g’{\c‘i (R D), WPROTRANEY SO WRD 7768 i, =86 Hz), 8.32
(1H, t, J=5.6 Hz).

The title compounds of Examples 10 to 23 were obtained according to the
same method as Example 2.
[Example 10] 2 6-Diamino-N-(6-propoxy-benzofuran-2-yimethyl}-nicotinamide
MS m/e (ESI): 341.19 (MH*)
[Example 11] 2,6-Diamino-N-(6-butoxy-benzofuran-2-yl methyl)}-nicotinamide
MS m/e (ESI): 355.23 (MH")
[Example 12] 2 6-Diamino-N-(6-pentyloxy-benzofuran-2-ylmethyl)-nicotinamide
MS m/e (ESI): 369.27 (MH")
[Example 13] 2 6-Diamino-N-(6-isobutoxy-benzofuran-2-ylmethyl)-nicotinamide
MS m/e (ESI): 355.28 (MH")
[Example 14] 2,6-Diamino-N-(6-(3-methyl-butoxy)-benzofuran-2-ylmethyl)-
nicotinamide
MS m/e (ES!): 369.31 (MH")

[Example 15] 2,6-Diamino-N-(6-(2-methyl-butoxy)-benzofuran-2-yimethyl)-
86
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20 M5 me (ESI): 407.23 (VWH) [Exanple 22]

2,6-Di am no- N (6-(3-fluoro-benzyl oxy) - benzof uran-2-yl m

ethyl)- nicotinamde Ms me (ESI): 407.20 (WVH)

[ Exanpl e 23]

2, 6- D am no- N- (6- (2-fl uoro-benzyl oxy) - benzof uran-2-yl m
Nic&ﬁ-'%i}je 25 nicotinamde M5 me (ESI): 423.24 (MH) 87

The title conpounds of Exanples 24 to 35 were obtained

M e B ey cver s pnace
[Exalngls P rE?{dg_B%gﬁnbl {60 iR ﬂ%r@?BXy)(-b@ii%ﬂu@h-z-ylmethyl)-

eous e phase (containing 0.1%
trifluyoroacetic acid)). 5 [ Exanple 24]

nicotingmMid8- N- (6- met hoxy- benzof ur an- 2- yI net hyl ) - 6- met hoxym
ethyl - nicotinamde MS me (ESI): 342.36 (MH)
MS nefelR$1k 36§).33 (MH")

2- Am no- N- ( 6- but oxy- benzof ur an- 2-yl net hyl } 6- nef hoxynet
[Exayipte t7} oRi6Bisrdinoild-(R3rmethykBut-: qyip% b@p;pfuran}éqﬁmethyl)—
[ Exanpl e 26]
nic&indmide- 6- mret hoxynet hyl - N- ( 6- benzyl oxy- benzof ur an- 2-
ylmethyl)-ni coti namde MS nfe (ESI): 398.42 (MH)
msl I§: 35%.31 (MH"t) ' |
2- no- N- (6-i sobut oxy- benzof uran- 2-yl net hyl ) - 6- net hox
i ' \ ofud8d-21 1)-
[Ex%@l%ﬂ % BisRiniodRsdsutBeRiexyBenzo Arriethi)

. 2= Am np- 6- net hoxynmet hyl - N- ( 6- ( 3- net hyl - but oxy) - benzof u
“‘CPtH?P-rE'-doew met hyl ) - ni cotinamide M5 me (ESI): 398.34

M%%élgéégigﬁgwﬁ?]hyl - N- (6- (2- et hyl - but oxy) - benzof u

[Exra%]p_lé 1 9] 2,6- Diamino-N-(6-prop-2-ynyloxy-benzofuran-2-yl methyl)-
nicotinamide

MS m/e (ES!): 337.28 (MH")

[Example 20] 2,6-Diamino-N-(6—(2-ﬂuoro—benzyloxy)—benzofuran—2-ylmethyl)—
nicotinamide

MS m/e (ESI): 407.16 (MH")

[Example 21] 2,6-Diamino-N—(6-(4-ﬂuoro—benzyloxy)-benzofuran-z-ylmethyl)—
nicotinamide

MS mie (ESI): 407.23 (MH")

[Example 22] 2,6-Diamino-N-(S—(3-ﬂuoro—benzyloxy)—benzofuran—2-y1methyl)—

nicotinamide

" MS m/e (ESI): 407.20 (MH")

[Example 23] 2,6-Diamino-N-(6—(2-ﬂuoro—benzyloxy)—benzofuran—Z-ylmethyl)-
nicotinamide

MS mie (ESI): 423.24 (MH")
87
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yl methyl)-nicoti n am de Ms me (ESI): 398.43 (WVH)

[ Exanpl e 30]

2- Ami no- N- (6- (2, 2-di net hyl - propoxy) - benzof ur an- 2- yl net

hyl)- nicotinamde 25 MS me (ESI): 398.43 (MH)

[ Exanmpl e 31] .

2-7N8 titie Gompbundy ok Exsimpley B4 (3 36avdrgl otifained-tynsynihgsizing

88 benzofuran-2-ylnethyl)-nicoti namde M me (ESI):
accgl%ﬁnhqlﬁ) ¥arh&Exaaitich 38 Example 6 and purified by reverse phase

no- N- (6- but - 2- ynyl oxy- benzof uran- 2-yl et hyl ) - 6-
hig%ﬁ(@%&r‘%@ﬂ 'Spglf&'naﬁfﬁfbﬂhf (RsiMPaRidtetérrle-ag88odd mobile
2- Ami_no:- 6- hyl - ) - hydr o- -2-yl
phakEAMastg By (o g See i e *1 T voti e m i de NS
n ESl) . 426. MH+ | e 34
(Exaals 28] Ne-Ape-Rr BoPs e T EBty ey Smefheethy-
[)- 10 6-net hoxynet hyl-nicotinam de Ms me (ESI):

nicetd@nide ( MH+) [ Exanpl e 35]

2- Am no- N- ( 6- ( 2- chl or o- benzyl oxy) - benzof ur an- 2- yl net hy
MSinv/e (ESHetIIGréMhy) -ni coti n am de MS mle (ESI):

452.23 (MH) 15 The title compounds of Exanples 36 to
[Ex4mpeDs] obtamiredNa@ssutdkpdenaotuinan-2spmety)-Bovethoxymethyl-

Exanpl e 6. [Exanple 36]

nicatriyrhiga- N- (6- et hoxy- benzof uran- 2-yl net hyl ) - 6- met hoxyne
thyl- nicotinamde M5s me (ESI): 356.37 (M#) 20

MSF@%'Z%&P‘W 823 (SZ(H,D'O?, : §£L71.40( ::é) 1 . ’39J(:;'H,O
[Ex%?ﬂpjéggﬁ éé/;lr:nindd-B-Jrﬁgth%x{]Hethﬁ—'l\ﬂG-i)%sziB&?ben@oﬂ}aﬁ-h- H,
ylmethyl)-nicotinamide

MS m/e (ESI): 398.42 (MH")

[Example 27] 2-Amino-N-(6-isobutoxy-benzofuran-2-yl methyl)-6-methoxymethyl-
nicotinamide

MS m/e (ESI): 384.15 (MH")

[Example 28] 2-Amino-6-methoxymethyl-N-(6-(3-methyl-butoxy)-benzofuran-2-
ylmethyl)-nicotinamide

MS m/e (ESI): 398.34 (MH")

[Example 29] 2-Amino-6-methoxymethyl-N-(6-(2-methyl-butoxy)-benzofuran-2-
ylmethyl)-nicotinamide

MS m/e (ES!): 398.43 (MH")

[Example 30] 2-Amino-N-(6-(2,2-dimethyl-propoxy)-benzofuran-2-yimethyl)-
nicotinamide |

MS m/e (ESI): 398.43 (MH")

[Example 31] 2-Amino-6-methoxymethyl-N-(6-(3-methyl-but-2-enyloxy)-
88
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6.58 (1 H s), 6.70 (1 H dd, J=0.37 Hz, 7.9 Hz), 6.85
(1 H dd, J=2.2 Hz, 8.4 Hz), 6.97 (1 H s), 7.37 (1

H d, J=8.6 Hz), 7.64 (1 H, d, J=7.9 Hz). [Exanple 37]
2- Ami no- 6- net hoxynet hyl - N- (6- propoxy- benzof uran-2- 25

yl met hyl ) - ni cotinanmide M5 mie (ESI): 370.39 (M) 89
benzbfukbiR2sylawsttiyl pn(cobehidé (ppm): 1.05 (3H, t, J=7.3
Hz), 1.83 (2H, dt, J=6.8 Hz, 7.3 Hz), 3.45 (3H, s),

Hz), 4.39 (2H, , 4.69 (2H, d,
MS%/%A(E@}-EG%AG]QQHG)ZH )brs) 6(46 (i%ﬁ t, J= (5 3 Hz)

H
[Ex%m??ézﬁaz Zgﬂrgm -I)Q-%ng\.g'_?? yléxi Bgnfgﬂ.lrarﬁ—zgj? (1 ’
1 H d, J 7.9 5 Hz Ex | 38
me"gpﬂ‘ﬁ“ﬁwyﬁ-ﬂ%’t'ﬁ' ((anyl oxy- benzof ur an- ). yl[rre?m;l )e- 6-]
ho de Ms m ESI): 382.39 (MHO
MS”’E&M@E&?&%W 2h g?ms (eppn’) i (76 (%,H t, J= 6(2 )
Hz), 3.45 (3H, 39 (2
[Exam)plel33]z 26\'1)'”@;% mathesyr(lgthyl-a] (GJQGV?h)‘é'P Igté""ﬂég'£j -yinagfhoxy)-
(1LH nm, 5.84-5.93 (1H 1, 6.40 (2H brs), 6.47
benzbfiran-2-yinetBylynjcotibassde 1H, s). 6.69 (1H, d. J=7.9
Hz), 6.87 (1H, ddd, J=2.0 Hz, 3.8Hz, 8.6 Hz), 6.99

MS(rd Esi) APERO(MH") 4. 2 Hz), 7.37 (1H, dd, J=3.1 H,
8. 4 7.63 (1 H d, J=7.9 Hz). [Exanple 39]

6 benybuir: prifthy]
[Exémple 3 9?1 RE it sa e el o Sttt it ol

6"%@3’%’@%0&@&% , s§ ,CDgg)g ?2(H|,Op23, 24.5;10((123, fj:
MS?%W‘HC*M?"@%T ). 560 (L H o, a0 (LH d
IEXﬁmpée 365 3:Amigo-pie-2-lore Pénavlowsb%‘@?')a#-gﬂ[’q?‘ﬁf)

J=7.9 Hz) Exanpl e 40]
anetbmmemy BLCP InARiGR Xy - et hoxy) - benzof ur an- 2- yl net hyl )
- 6- net hoxynet hyl - ni coti nam de
MS m/e (ESI): 452.23 (MH")

The title compounds of Examples 36 to 43 were obtained according to the
same method as Example 6.
[Example 36] 2-Amino-N-{6-ethoxy-benzofuran-2-yimethyl)-6-methoxymethyl-
nicotinamide

MS mve (ESI): 356.37 (MH")

"H-NMR spectrum (CDCls) 5 (ppm): 1.44 (3H, t, J=7.0 Hz), 3.45 (3H, s), 4.05 (2H, q,
J=7.0 Hz), 4.39 (2H, s), 4.69 (2H, d, J=5.5 Hz), 6.41 (2H, brs), 6.47 (1H, t, J=4.8 Hz),
6.58 (1H, s), 6.70 (1H, dd, J=0.37 Hz, 7.9 Hz), 6.85 (1H, dd, J=2.2 Hz, 8.4 Hz), 6.97

(1H, s), 7.37 (1H, d, J=8.6 Hz), 7.64 (1H, d, J=7.9 Hz).
[Example 37] 2-Amino-6-methoxymethyl-N-(6-propoxy-benzofuran-2-
ylmethyl}-nicotinamide

MS m/e (ESI): 370.39 (MH")
89



10

15

20

25

M5 me (ESI): 386.24 (MHO 'H NWR spectrum (CDCI3) S
(ppm): 3.44 (3H, s), 3.47 (3H, s), 3.78 (2H, t, J=4.8
Hz), 25 4.15 (2H, t, J=4.8 Hz), 4.39 (2H, s), 4.70
(2H, d, J=5.5 Hz), 6.40 (2H, brs), 6.44 (1H brs),
6.60 (L H s), 6.71 (1L H, d, J=7.9 Hz) GQO&JHH dd

"H-NMR é’pétblrurﬂ(@DEDlz))S(bpm) 1 D5H3H,30J7. 3Hz)33 831 J=6.8Hz, 7.3
J=8.6 Hz), 7.65 (1 H, d, J=7.9 Hz). [Exanple 41]

Hz); 23 Asi(3pr By (o4 g21at Q=8 CHRRAI (RINZS), dra(2H yd, riBH§ Hi), 6.40
= ‘met hoxymet hyl -ni’ coti namide MS We (ESI): 400.27

(2H(M‘sf3 gﬁg(%%%ﬂ(zgmsm p@e@ﬁmpdm 7191-12)(6]8,5 (1H, dd,

355 031 A8 (oh g 9=7.0 Hz).
J= 2322&2 é%ﬂqﬁ)t gzglréﬁ 42,6105 42 %’7'(1H ggsfsl&HHE%ma@gm d, J=7.9

663(1H s), 683(1H dd J22Hz 8.4 Hz),
H2)710716(3H m 741(1H d, J=8.4 Hz), 7.97 (1 H,

[Exarzpi]e (?8]1 2 lzmlno N- (6-but—2 em«rloxy-%ensz_IZ %n-Z}ﬁnkagl €

2- Am no- N- (6- (2-fl uoro- benzyl oxy) - benzof ur an- 2- yl net hy
methpxpmetiatmicotivgmidéryl -n i coti na mi d e MS W (ESI):
436.26 (MH) 1H NWR spectrum (CDCI3) 5 (ppm: 3.45 .
MS (13, (ESI): 382390 (@H")s), 4.69 (2H d, J=5.5 Hz), 5. 16_
(2H, s), 6.41 (2H, brs), 6.47 (1 H t, J=5.3 Hz)
"H- mmwspéétmﬁ. (@mm M%ppin) - JE76 9B3A5t, bzP,2 Hz)B.45 ($H sl)d439 (2H, s),
(1 H d, J=2.2 Hz), 7.07-7.12

84-5.93
g 4, s 9 oo o Sgis 0 .

(11{'@()2%0 (]21% brs% 47 (ﬁ—|H%2J=5.7s fi), Gls&1(11, s)) BBGL(1H)d, J=7.9 Hz),
oo BBl 20 B R R e

05001 S B D) (P8 (A5 BB a0, 3-8 "ha). o 14
[Exéﬁ&e ?aa Zhmin- sgnem’wr:rﬁibyl @(&@"?gﬁ )STB‘F@)V Béhggugap

H s), 7.26-7.29 (2H, n), 7.39-7.44 (2H, m), 7.97 (1
2-yhinettyl)-nicotinamide
MS m/e (ESI): 366.37 (MH")
H-NMR spectrum (CDCls) & (ppm): 2.54 (1H, t, J=2.4 Hz), 3.45 (3H, s), 4.39 (2H, s),
4.70 (2H, d, J=5.5 Hz), 4.72 (2H, d, J=2.2 Hz), 6.41 (2H, brs), 6.47 (1H, 1, J=5.1 Hz),
6.60 (1H, s), 6.70 (1H, d, J=7.9 Hz), 6.92 (1H, dd, J=2.2 Hz, 8.4 Hz), 7.10 (1H, d,
J=1.8 Hz), 7.41 (1H, d, J=8.6 Hz), 7.64 (1H, d, J=7.9 Hz).
[Example 40} 2—Amino-N-(6—(2—methoxy—ethoxy)—benzofuran-z-ylmethyl)-ﬁ—
methoxymethyl-nicotinamide
MS m/e (ESI): 386.24 (MH")
'H-NMR spectrum (CDCls) 5 (ppm): 3.44 (3H, s), 3.47 (3H, s), 3.78 (2H, t, J=4.8 Hz),
4.15 (2H, t, J=4.8 Hz), 4.39 (2H, s), 4.70 (2H, d, J=5.5 Hz), 6.40 (2H, brs), 6.44 (1H,

brs), 6.60 (1H, s), 6.71 (1H, d, J=7.9 Hz), 6.90 (1H, dd, J=2.2 Hz, 7.9 Hz), 7.01 (1H,
90
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J=8.1 Hz), 8.96 (1 H, brs). 25 [Exanpl e 44]
2- Am no- 6- net hoxynet hyl - N- (6- (pyri di n- 2-yl met hoxy) -
benzof uran-2-yl nethyl)-nicoti nam de 91 To a
tetrahydrofuran (2 nL) solution of
2-am no- N- ( 6- hydr oxy- benzof ur an- 2- yl net hyl } 6-
s), 7'%4;!%%&8}6 Hah, 065 hairi deJ¥20 Hajy, 61 prol ) descri bed
roducti on Exanple 5-1 were added

dthoxy)-beiz h)2-yimethyl)-6-
e NS el bt

met@@p@é@ﬁ@gbﬁﬁrﬁﬁyl ate (33 L, 73 nol) at room

Ich was stirred at roomtenperature

ter filtering the reaction solution,
MS Wﬂ%(ég\ ﬁ@#gﬁw)purl fied by reverse phase
h perfor LLi ro by «

r-Nhsstecint BUEGee® il o BRLEE CRSTOUR A5 Hyg). .48 (oM,
a J:H b}‘rlézu)graoacetl C aci d Z)tgo%b 2?—! q j‘-4§1 xt UE%TO(ZI-I,%F)‘ 4.52 (2H, d,

2-am no- N ( 6hdrox benzof uran- 2-yl net hyl ) - 6- hax
J=4 21¥i), 659 4, kT L) ThER,(1 e &(Uﬂéﬂ/\ag;%p:gﬁzﬁ B Ha),

by silica gel columm chromatography (eth acet at e;
7.10EHBABH, nm), 1041101Haiob18a4h!z)h'é9?|(ﬂHedc am 8@ H. t. J=5.1

249 as a white solid. Ms nie (ESI): 419.26 (MA)

)1H-NI\/R spectrum (CDCI 3) 6 (ppm: 3.45 (3H, s) 4.39
(2H, s), 4.69 (2H, d, J=5.5 Hz), 15 5.24 (2H, s),

[Exa(ehié‘g %2"1 "2 ?‘"T?‘?.t'@ (é?-@lﬁﬁra 'Béﬁiyloﬁyﬁ@er(zlifhraﬁ}i!-yﬁné’thyi) -6-

H~ dd, 2 Hz,

metﬁe%m%t’ng“n&c%vn%mﬁ#(l i 3 232&.14%;’5"’7.%41(% E,“ d,“ i

Msﬁé.(gsﬁ?“?@:?& éé'g*;lh 7 Hz)J g 21Hf)1’ H,7' 32 i HS?.d’

W R THCRSI ART: BB 4% @ S ABGH o455 Ho)

516G 0 BATCAEHL Tk b (1. s HED L), Bk BXSHP & 4=7.9
44, M5 me (ESI): 419.36 (MN 1H NWR s ectrum_%C%:lﬁZl ). 718

Hz)66 OdnItH, ddl, 452 Z3e, 85, Hz), 3D W, &)J=242 g).(aPy-7a12 (1H, m),

(1HJ;t5J 092)Hz 7.5 Hz), 7.29-7.34 (1H, m), 7.39 (1H, d, J=8.6 Hz), 7.52 (1H, dt,

J=1.7 Hz, 7.5 Hz), 7.64 (1H, d, J=8.1 Hz).

[Example 43] 2-Amino—N-(G-(S-ﬂuoro-benzyloxy)—benzofuran-z-yimethyl)-6—

methoxymethyl-nicotinamide

MS m/e (ESI): 436.26 (MH")

TH-NMR spectrum (DMSO-ds) & (ppm): 3.32 (3H, s}, 4.27 (2H, s), 4.52 (2H, d, J=4.8

Hz), 5.14 (2H, s), 6.59 (1H, d, J=8.1 Hz), 6.64 {1H, s), 6.91 (1H, dd, J=2.2 Hz, 8.4

Hz), 7.13 (3H, brs), 7.22 (1H, s), 7.26-7.29 (2H, m), 7.39-7.44 (2H, m), 7.97 (1H, d,

J=8.1 Hz), 8.96 (1H, brs).

[Example 44] 2-Amino-6-methoxymethyl-N-(6-(pyridin-2-yimethoxy)-

benzofuran-2-yimethyl)-nicotinamide
91



10

15

20

25

.10 (2H, s), 6.41 (2H, brs), 6.52 (1 H, brs), 6.61
s) 6.71 (1 H d, J=7.9 Hz), 6.93 (1 H, dd,
2.2 Hz, 8.6 Hz), 7.05 (1 H, s), 7.33 (1 H, dd, J=4.9
Hz, 7.9 Hz), 7.41 (1 H d, 92 J=8.4 Hz), 7.66 (11-1,
d, J=7.9 Hz), 7.80 (1 H, d, J=7.9 Hz), 8.59 (1 H d,
74 0etiahydrofur@d (2Ihl ) solutipioiinpl e 46]
2- Am no- 6- met hoxynet hyl - N- (6- (pyri di n-4-yl met hoxy) - be
2-arfiABIN-(6:byBropbékidilaie 2iylmetryly6: misthexgmetiyltriicatinamide (20
conpo

nd“was “obt ai ned according to the same nethod as
a , ‘Exahpld 5-1 Milre 'ddddliR spect rum
mg,%{;ﬁ d&%%%?‘ﬂ%’.’%‘%?%hE STPE 30 (2Hs), 4.70 (2H
d, J=5. 5. H . ' &3 rhdg Hr3 pumol
2 (el Tprine 55 bt 67 el fibpedyighpisting P32 grrs kmol
(1H dd, J=2.2 : 4 e = ' tired
and Hlefhyigzpeicafborleth (B3 i 73l At Fh t4mpetyfs, Mot yas stine
1H =7.9 Hz .62 (2 =1.7 Hz, 4 : :
at rgdm &:atpg’gré]tuqe f%r 30 min%tgs. (A#ér lﬂ{je’rin%] thie rebétion s&uliBA, the filtrate
2- Am no- 6- net hoxynet hyl - N- (6- met hoxynet hyl - benzof ur an-
wasdurifietsyhreverse pbase highdeerfernance mﬁyFVm@atawmv ﬂa”_&u""g an
none (500 L) solution of tri fl_uororLet hanesul ft_OHI C‘desctl dobtain a
acefditrile-aqueous mobile phase (containing 0.1% trifluoroacetic aci ) o
2-(((2-am no- 6- et hoxynet hyl - pyri di n- 3- car bonyl ) -am no

mixyr&%tr%gn%aﬁ@f:uhawyl ester (15 ng, 33 nol)

escribed in Production Exanple 47-1 were added ‘
AL RSty i gy oo ot
e T e
scels oot Rareh R A PSR, 2810 a white sol
tenperature, the reaction solution was filtered and
MSpufe By 419 2@{M5E  phase hi gh- performance |iquid
O3 S50 L5418, 20 25 L L LIS Rop B s o
5 20 oPTe), ML, b GAAK0HE brs)) GE0 (hLHBLALTHh g =8.1 He), 6.96
conpound (0.7 ng, 25 6% as a white solid.
(1H, dd, J=2.2 Hz, 8.6 Hz), 7.06 (1H, d, J=2.2 Hz), 7.24 (1H, ddd, J=1.1 Hz, 4.9 Hz,
7.5 Hz), 7.40 (1H, d, J=8.4 Hz), 7.54 (1H, d, J=7.9 Hz), 7.64 (1H, d, J=7.9 Hz), 7.72
(1H, ddd, J=1.8 Hz, 5.9 Hz, 7.7 Hz), 8.61 (1H, d, J=4.2 Hz).
[Example 45] 2_Amino-6-methoxymethyl-N-(6-(pyridin-3-yimethoxy)-
benzofuran-2-yimethyl)-nicotinamide
The titie compound was obtained according to the same method as Example
44,
MS m/e (ESI): 419.36 (MH")
'H-NMR spectrum (CDCl3) 5 (ppm): 3.45 (3H, s), 4.39 (2H, s), 4.70 (2H, d, J=5.5 Hz),
5.10 (2H, s), 6.41 (2H, brs), 6.52 (1H, brs), 6.61 (1H, s)6.71 (1H, d, J=7.9 Hz), 6.93

(1H, dd, J=2.2 Hz, 8.6 Hz), 7.05 (1H, s), 7.33 (1H, dd, J=4.9 Hz, 7.9 Hz), 7.41 (1H, d,
92



M5 me (ESI): 356.23 (WH ) 93 1H NMR spectrum ( CDCl 3)
5 (ppm: 3.40 (3H, s), 3.46 (3H, s), 4.40 (2H, s),
4.56 (2H, s), 4.74 (2H, d, J=5.5 Hz), 6.42 (3H, brs),
6.66 (1H, s) 672(1H d, J=7.9 Hz), 7.20 (1 H, did
J=1.3 Hz, 7. 7.45 (1 H s), 7.50 (1 H d, J=8

JEND Hepa.59 ¢l hed ol 430 Hz),
= 3'1201?%72‘@@ ?—I ﬁjﬁ ?r‘lﬁrgr?gm?nggur f oni ch;m dg !
Bﬁé(fﬁ(%oi%gfhyr pyri di n- 3-car bonyl) am no) - met hyl ) - ben

f t th
(Exapplfo i eeAm et B B TV EE( e B RTE R ety e

Trrfluoronethanesulfon_gg acid 2- (((2 am no- 6-
benzefuraryAeéMetnyIWWGANAMIS a1 hony| ) - ani no) - net hyl ) - benzo

furan-6-yl ester 10 To. a tetra dr of ran SO | fi
5 2-Time fitle Ro(rpotydrwag OBIGINAS AFGAIC G B P th ol a8 Example
met hoxynet hyl - ni coti nam de (331 ng, 1.01 nmol)
44 descri bed in Production Exanple 5-1 was added 5 N
aqueous sodi um hydroxide solution (202 L, 1.01 nmol)

msfiard g%gg m g9nMMMyrating the reaction solution under

are ed pressure to obtain a sodiumsalt (416 ny

H,2¢$61 5.7 Hz),
RS CRERCO0Yb o Mogsbg) S o, ehacroer e e

5 1R @ ST, BY 'r(mﬁ;HPég‘;j@.ﬁs(@rHﬁb}s)%reer avay, 6.7t by dadRd Hz), 6.9
o0 bR bR ST 2L, HET o SRR 2

15 hours.

ter was added uti I by
d, 458 BB, o4 %enr*beyaiﬁé%%?frhﬁb o gﬁﬁ.*if’ 4848, 22
washed with sat 20 follo
[Exarhylerdi]s ZrAQHGQTQJPﬁe@LFPWHE%h)ﬁlh gr'l“% &H;ﬂ\e’be(%nézg |fuc[ an-2
was concentrated under a reduced pressure and the
yinethiylucotammidei fied by NH silica gel colum
chr omat ogr aphy (heptane: ethyl acetate = 1:1) to obta r“ id
t herot 4 YlfetryPaRsurlid(ddE (560 mo,gouasaraofvrnﬂueromthanesu fonic aci
H NVR spectrum (DVMSO- d6) 5 (ppm: 3.35 (3H, s)

dinL3-c2isbbinyl)-aBirs®)- ethyl)- brenzofuranb‘yl
. z(g@bgﬁ'%)s%g%gg@hkft ’IpérTi I7 16 (d;r?)grs) ?36 (1 H,

es?qd(HS rB& :%3 Eﬁflf&é’sc@@ in T’rBEuétﬂod‘ExﬁrnpﬂFl_g;G were anded

H d, 9.06 (1

trrbutyl-methoxymethyl-stannane (14 mg, 43 umol),
tetrakis(triphenylphosphine)palladium {0) (3.78 mg, 3.3 pumol) and tetrabutyl
ammonium chloride (1.82 mg, 6.5 umol) at room temperature, which was stirred at
20 135°C for 4 hours under nitrogen atmosphere. After allowing the reaction solution to
cool to room temperature, the reaction solution was filtered and purified by reverse
phase high-performance liquid chromatography (using an acetonitrile-aqueous
mobile phase (containing 0.1% triflucroacetic acid)) followed by further purifying by
silica gel column chromatography (ethyl acetate) to obtain the tite compound (0.7 mg,
25  6%) as a white solid.

MS m/e (ESI): 356.23 (MH")
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94 m. [Exanple 48]

2- Am no- N- ( 6- benzyl - benzof ur an- 2- yl net hyl ) - 6- met hoxyne

thyl - nicotinam de To a tetrahydrofuran (1 ni)

solution of trifluoromethanesulfonic acid 5

(2-(((2-an1no-6-nethoxynethy|-pyridin-3-carbong|%-an1n
H-NMRERtfum b@m{gw@pn@e $140 @M, ), 346rGH, 5}, 440)2H, s), 4.56 (2H,

descri bed in Production Exanple 47-1 were added

2K D4 54 i i , drgleshz), 7.20
o) A e vy aignee um Chl or e
(RLES, J=1 SR 1Y 798 THHEERGSE U1K, dviugh HHST 86 (1HEd, J=8.1

t enpér under nitrogen
at nosphere. Water was added to 10 the reaction

sol ution followed by extraction with ethyl acetate.

The organic | ayer . s, washed_w t h . ; RO

od e sterncomareial iy i el gradoneippeptfdnic, fbu24qE2-amino

filtering. The filtrate was _concentrabed ufnder A1 ast
6-methtxymethylepyitie-Jaearbony)-apinp hmethd s bereTHrallby) ester was

silica gel colum chromatography (ethyl acetate) to
synitieisizea ad‘mrdihigttbethemqibud]demlﬁ@edé?l%% as a white

solid. 15 1H NWR spectrum (CDClI 3) 5 (ppm: 3.46 (3H,
[Pro%ctién@(a(rﬂ{b‘le &9-1] ATefudrahhetsanesulfohiq 2¢id 2-t((2-aaBna6-

Hz), 6.39 (3H, brs), 6.63 (1 H s), 6.72 (1 H, d,

54y DV If amino Ymett))-behzZtAuran28-y| ster
me"@%??@?@'&’g’?%ﬁh%b’?w’h4 81 HMJ, J=7.9 Hz), 7.63

g:ﬁ#ﬁgﬂ%ﬂﬁ%f) J?yrre{"ﬁ{?l - n.?l(ifpﬁg]noxy- benzof uran-2- 20
2ol R g R misns e o1
g BAgmEnaRsIascRedan PSRRI BXAEPIR 2yt AL SN Sfyeous
acid described in Production Exa\gggog\gﬁélbg ‘;Pr']"PSPVBU\%%the

Hz)

sodiro dydapdde siolutionH202ake 144 ABRO
by purifying by reverse 25 phase hi gh-perfornmanc

reatiionisdiutionamates g redbiged prassyreto abtain A &qdlwré-%gtdzaﬁw)- Toa
mobi I e phase (containing 0.1 %trifluoroacetic acid)).

mix&8 solution of the sodium salt (100 mg, 286 pmol) in methylene chioride (2 mL)

and N,N-dimethylformamide (1 mL) were added triethylamine (79 pL, 572 nmol) and
N-phenyltriluoromethanesulfonimide (153 mg, 429 ymol) at room temperature, which
was stirred for 15 hours. Water was added to the reaction solution followed by
extraction with ethyl acetate. The organic phase was washed with sat. NaCl
followed by drying over anhydrous magnesium sulfate and filtering. The residue
was concentrated under a reduced pressure and the residue was purified by NH
silica gel column chromatography (heptane:ethyl acetate = 1:1) to obtain the title
compound (101 mg, 77%) as a white solid.

H-NMR spectrum (DMSO-de) 5 {ppm): 3.35 (3H, s), 4.30 (2H, s), 4.62 (2H, d, J=5.1
Hz), 6.63 (1H, d, J=7.9 Hz), 6.89 (1H, s), 7.16 (2H, brs), 7.36 (1H, dd, J=2.2 Hz, 6.4

Hz), 7.75 (1H, d, J=8.6 Hz), 7.91 (1H, d, J=2.4 Hz), 8.01 (1H, d, J=8.1 Hz), 9.06 (1H,
94
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M5 me (ESI): 403.89 (WMH ) The starting material in
the form of GC-(6-phenoxy-benzofuran-2-yl)-nmethylam ne
was synt hesi zed according to the nmethod descri bed

bel ow. [ Production Exanple 49-1-1]

6- Phenoxy- benzof uran- 2- carboxylic acid ethyl 5 ester
m). To a m xed sol ution of

6- hydr oxy- benzof uran- 2- car boxylic acid ethyl ester

[Exa&ﬁ;ﬁ@ 4¢ i%—%ﬁﬁnBW—K?-ygﬂzgl%ﬁr%W%ﬂf%ﬁﬁeMI)rﬁ—n')etbnm(ymethyl—

or ma were added

. di phenyl i ndoni um i odi ne (395 ng, 967 p.nol) and
n‘coﬁagﬁggumt-but oxide (109 ng, 967 nol) at OC, which

was stirred at ro rat ur.e . ]
1o tatiuRraUr phEls Sope T dorefe et initoasy
hours at 60C, water was added to he re ' _ o
(2-(«a+aminor6-meth@met€wb9va@'Gr%CP@qwhéﬂ“w&}@%‘ﬁg@t‘%eé‘%mra“ &
with ethyl acetate, washing the organig | ayer Wiér—?d
esterd6. mled prmidl ydesprivedrin rogdetinsExagrta fHirh WETe ad
and filtering. The filtrate was concentrated under

a
(1 ,1“—9%‘€Gi9ﬂeﬁ?l?)h§§pﬁna)férrbbene)diaﬂ'ilmi'omim (But1-A9 &g, A2 pmol) and
silica gel colum chromatography (hexane:ethyl acetate

= odi i e 561 trhét) @b rgornempeasturey, whidhgvas stirred
benézgﬁg‘a@gf%'}jlriggagplé.(Bisltll:l-ml’\ll\/R %pe?:t r mw@g de) m% ( pﬁhn/()w:

a o 3elifgehog o773 iy iy R s sdeet e

7.37. (1H 1,4 H . 1=7, , HzThe Braénic layer
the (gasiorsoluibn iiopid By o deticf i otfifacsder e brgdnic lay

49-1-2] (6-Phe -benzof ur an-.2- - ; t
was gqalsaﬁ]g en(nth ﬁ@taﬁloaﬁf o_vyei ﬁy @ﬁ’lﬁﬂ%&%‘r BRhPEAL mMagriésigm sulfate

6- phenoxy- benzof ur an- 2- car bo ic,acid . et r
and B, BBt vaesarcaBaion Wi (el pSRrEand the

49-1-1 was added lithium al um num hydrjd 135 :
restivsbwasplyified byGilicehgelcolmsn ghrqameg:%@p% yi acetate) to obtain the

tenperature for 2 hours. To the reaction solution were
titleresipgowad €0.5 a5 1Ms) ast whitegolidus sodi um hydr oxi de

solution (135 M) and water (405 M.) at 0C, foll owed
"HINMRESHddriU?h (OBCH) BYppim)c 8146l GH, B)ed 08I (2Hash 488 (2H, s), 4.71 (2H,

concentrated under a reduced pressure and the residue

o, YRESTHE) BLAION PN 00 riag o O TR e
Hz§ R84 (347 nijB7 283PB03BHEMAOY 4 @6 RIJET.0 Hz), 7.63 (TH. d, J=7.9
Hz).
[Example 49] 2-Amino—6-methoxymethyl-N—(G—phenoxy-benzofuran-2-
ylmethyl)-nicotinamide

The title compound was obtained by synthesizing from C-(6-phenoxy-
benzofuran-2-yl)-methylamine described in Producti.on Example 49-1-4 and
2-amino-6-methoxymethyl nicotinic acid described in Production Example 4-1-5in
accordance with the same method as Example 7 followed by purifying by reverse

phase high-performance liquid chromatography {using an acetonitrile-aqueous

mobile phase (containing 0.1% trifluoroacetic acid)).
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1H NMR spectrum (CDCI3) 5 (ppm: 1.85 (1H, t, J=6.0
Hz), 4.75 (2H, d, J=6.0 Hz), 6.64 (1 H, s), 6.97 (1H,
dd, J=2.0 Hz, 8.4 Hz), 7.01 (2H, dd, J=1.1 Hz, 8.8
Hz), 7.08-7.13 (2H, m, 7.33 (2H, dd, J=7.5 Hz, 8.6
Hz), 7.48 (1 H d, J=8.4 Hz). 5 [Production Exanple

MS hf ES): 453 89 iTpxy- benzof ur an- 2-yl met hyl ) - i soi ndol e-
1,3-dione To a tetrahydrofuran (4 niL) sol ution Of?ﬁ) hlami
( : o b}CUg eroxy-hérnzbfomn-231)-methylamine
ngggﬁgiﬁgﬁ?w‘éﬁggﬁi on gn’pl exy49- 1-2 were added

Rh Lim A e | phosphi ne
was F%é@‘%ﬁgg d%:go%ﬁ? tgﬁ‘lde W'&?d;ta%?rgsz%ddiﬁgg%oxyl ate (403
, .884_nmol 0g, jch ' Al i ;
(Profusidt Gramale 38131 BiFehelP hg bl B PqlRafic acid ethy

added to the reaction solution followed by extraction
estefii t h et hyl acetate. The organic |ayer was washed with

sat. Nad followed by drying gver anhydrous magngsium
< b faamixedraplaton of SrydranbbeRaaTen:2-CRHEOBIRAGH PIBL§Ster (200
under a reduced pressure and the residue was _uri{i eE

mg, 967 \hal irstetiatydoefuraro(4imi.) enddiii-digretplformamide (4 mL) were
(hexane: ethyl acetate = 5:1) to obtain the title

add6@ AHENT IS AuATiodine(B98smg, 86T prictkand pbtassiwmitikutoxide (109
spectrum (DVMSO-d6) 5 (ppm: 4.94 (2H, s), 6.90 (1H,

PR, = ekl epatdife (@H10 ddhutes under
mg-??{@“@ﬁ,a‘ gb% E@fh]v?aﬁtl?kfaﬁtg%ﬁﬂg?f T he f7. 5 Hz;‘u

t
W 1. 22 = L 9C wasadded t
nitrge atospners. ) Afir firtfel siindTok ok at 800 wier Miadadded t
Product | I -1- ; i
the teaconmoliep SNDET e R lRey Py axraction with sthyl acetate
ethanol (5 m-) so|luti o) , ;
wasﬂzrir(gstr@r@(saw-lalﬁ&wﬁ ,s'gﬂ[g@@q, doing pyef aBhYdigrs magneqiym sulfate
209 , 566 I d ibed in P ti Ex
ancietng. wibe ik WaAIPaRsaTEraIoq Laugr paRgUped BibsEirBnE the
mol ) at roomtenperature, which was stirred for 1 _
resilos washpurificteay siliga gedieolumsr chremajagraphy{sexaregthy) acetate =
the reaction solution at roomtenperature foll owed by

20: )Xol Gthinahe ti9é cunpourich{I8%amgt 69%) astacologass oill ayer
was dried over anhydrous magnesi um sul fate and

1H~$yﬁj ggg&rr#@ggﬂsebg%lagﬁgﬁﬁ: ¢ BIEHE, A=l 1 timedt. 35 (2H, q, J=7.1 Hz),
7.05-7.10 {3H, m), 7.19 (1H, dt, J=1.1 Hz, 7.7 Hz), 7.37 (1H, s), 7.43 (2H, dd, J=7.3
Hz, 7.9 Hz), 7.76 (1H, s), 7.80 (1H, d, J=8.2 Hz).
[Production Example 49-1-2] (B-Phenoxy-benzofuran-Z-yl)-methanol

To a tetrahydrofuran (5 mL) solution of 6-phenoxy-benzofuran-2-carboxylic acid
ethyl ester (251 mg, 889 umol) described in Production Example 49-1-1 was added
lithium aluminum hydride (135 mg, 3.56 mmol) at 0°C, which was stirred at room
temperature for 2 hours. To the reaction solution were added water (135 uL), 5 N
agueous sodium hydroxide solution (135 uL) and water (405 pL) at 0°C, followed by

filtering through celite. The filtrate was concentrated under a reduced pressure and

the residue was purified by NH silica gel column chromatography (hexane:ethy!
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residue was purified by silica gel colum,
chromat ography (ethyl acetate: nethanol = 10:1) to
obtain the title conmpound (92 ng, 68% as a col orl ess
oil. 5 1H NWR spectrum ( DVMSO d6) 8 (ppn) 3 80 (21 1,
s), 6.67 (1 H d, J=0.92 Hz), 6.92 (1 H

acetate, = 8:1) tolobtaib 188 tifl@ tompedund (177 .mg. 183%3 a8 a-ﬁglorlqsqgal
(1 H dt, J=1.1 Hz, 7.5 Hz), 7.21 (1 H, s), 7.37 (2H,

l\{iﬂh s#g@trﬁn‘i‘f]@D@I#B i(Bpm):71.86 (1M, t.J=6.0 B, 47B(RH, d, J=6.0 Hz),
6.6433%[, g)é%}g’g? ?& Jlf?ﬁ%ygo AT ZIDAN2R; Wt hyll Hizr8.8dH),

e ‘conpound was obt ai ned from

7o SR A S o o e e
o

spectrum (DI\/SOd6) 8 (ppm: 4.50 (2H, d, J=5.7 Hz),
1,3-gioee (1H, d, J=8.6 Hz), 612(2H brs), 6.69 (1 H
s), 6.93 (1 H, dd, J=2.0 Hz, J= Hz), 6. 97 S_ZH, |
bilt e)a teﬁaﬂaduﬂw(aﬂ-m k) ge@ltlg;nmjﬁ phequy( pepzofu ag—27y%-methano
7.25 (1H, d, J=1.8 Hz), 7.37 (21-1, t, J=8
(177“H‘b§1 737il?ncﬁlidélsc%ecﬂFFBPmddzl|on Exesple 46:-1-2, wgeegagdgﬁphthahmlde
t, J57Hz) [ Exanpl e 51]

(1192m @*11a N'uT;S gpodphine (2320884 1itnol) aadhy | ) -
he title

oti nam de conmpound was obtained from

dletlg%é%?ﬁgé‘ig)\bg?%gt i ,‘éﬁ@;@npn%gdl ?at Og@a\gﬁﬁﬁ)&hﬁ@‘sﬁﬁed at room

temg&%pgﬂeafmi ﬂ%ﬁg l%x'ng' 30 A tﬂes dmé#ﬁgs l,AdBHQE ¥sé rédction solution

ccor ance e sanme nethod as

follgms \éiex ja@tilol;# % e%lgy Gk a?gr Dg‘FQ 035%@9 ﬁi‘"@ras @va%ﬁgd with sat.
Na(}j:f?o_llcg%aé%yglmnqﬂve%gnbggr(oy% njaglggglumze,ﬁt%nte(l%\ F'flltgﬂng The filtrate
J=2.4 Hz 7.32 (1 H t, J=7.3 7.37:7.41 H
wasTcahteptrated underra geduged pressere qnf}rihedresuﬂ@ waﬁg))“”'ﬁgg@ NH
(1 H t, J=5.7 Hz). 98 [Exanple 52] |
silich-geb-clunyr ohwmgmmmapemhﬁﬁcpmeﬁ 81349 pbtain dhy title

inam de The title conpound was obtained from

conﬁ)mlf(g:ﬂggﬂgf\yﬁg?ﬁﬁ ?mﬁuﬂfig? |01rl1am de described in
'H- RIS e LERImEMBOEd 8- (bpA) 9484l (2H, s), 6.90 (1H, s), 6.94 (1H, dd, J=2.2
Hz, 8.4 Hz), 6.98 (2H, dd, J=1.1 Hz, 8.9 Hz), 7.11 (1H, dt, J=1.1 Hz, 7.5 Hz), 7.22 (1H,
d, J=1.8 Hz), 7.36 (2H, dd, J=7.5 Hz, 8.6 Hz), 7.58 (1H, d, J=8.6 Hz), 7.86-7.94 (4H,
m).
[Production Example 49-1-4] CI—(6-Phenoxy-benzofuran—2-yl)-methylamine

To an ethanoi (5 mL) solution of
2-(6-phenoxy-benzofuran-z-ylmethyl)-isoindole-1,S-dione (209 mg, 566 pmol)
described in Production Example 49-1-3 was added hydrazine hydrate (542 uL, 11.3

mmol) at room temperature, which was stirred for 1 hour while heating under reflux.

Water was added to the reaction solution at room temperature followed by extraction
97




10

15

20

25

brom de in accordance with the sane nethod as Exanpl e

2. 5 Msme (ESI): 339.34 (MH) The starting materi al

in the formof 2,6-diam no-N(5-hydroxy-benzof uran-

2-yl met hyl ) -ni coti nam de was synt hesi zed according to

t he met hod descri bed bel ow. [Production Exanple 52-1 ‘

1]
i D RRBO- FheBriuficIsyerbeas dfied aveaphydrobgimagnesium sulfate
wnh%ﬁ’(‘?oti ntgm de 10§The t?(tl e compound (136 ny, as

and %ﬂél’e\éqagm% ﬁl@&%&%&%@n%t& Wiidrex reivded préssure and the

enzyl oxy- benzof uran- 2-yl met hyl ) - ni co

oG e B, gty (B gabinc

oducti on Exanpl e
2-1. 1H NWR t O-d6 : 2H, ,
10: ta pbialnyinei 6 compairy (o8 156 ¢47) sBFEbaplefopl® 1)

d, J=8.6 Hz), 6.84 (1 H, . J=8,
H MBS oty GOMEG-ci) Bkppmss. 88 @b, i €67 lyHod yi0. g Ma). .02
. [ Exanpl e 53
(1 H,iéa,- E&mm‘mqam t]&-)p@@Bdﬁrb o det 788 43Ik byl 1 Rz
hyl)- nicotinam de The title conpound was obtai ned
7.5 HANT 21§15, @)iM87 KRKiSdbydrbEH2® 4 Hz), 7.56 (1H, d, J=6.4 Hz).
benzof uran-2-yl met hyl ) - ni coti nam de described in

[ExBRRRISH] 02 GRIFnG- K36 phubxydenzohrapa-ymethyl Hpicsiinggide

I'naccordance wth the sane nethod as Exanpl e 52. I\/IS)‘
: tdife@fBeCY6lphenoxy-benzofuran-2-yl
mgﬂl%ﬂ)ﬁ%§y§§n\§’%§ﬂ)an- 2-yl met F:(w% - 2-am no- 6-

SRR o AT s moonne o
de@@@éﬁﬂﬁ[@gg&m@éﬁ%‘ﬁéﬁg ‘? ﬂnfbggée\é%@%ﬁ& WthAREI 28 Afdthod as

ance wth the sane
met hod as Exanple 5. 1H NMR spectrum (CDClI3) 8 (ppm:
Example 13H, s), 4.40 (2H, s), 4.54 (2H, ddd, J=1.3 Hz,
J=1.5 Hz, J=5.3 Hz), 4.71

THNMRdpecirain (DMSO-Us)0 (—npmi%{lﬁo fgljl‘] 5@%@% g@éﬁ(’ﬁ—iﬁ d, J=8.6 Hz),
6.1&3;;'.}-!3: Mrkg)i 6.16:95(1I_I-|IZ,’5),1 603 (qu), o L0 i 4 i hz) 6.9% (W, brs), 6.98
(2H, d, J=8.1 Hz), 7.1 (1H, t, J=7.5 Hz), 7.25 (11, d, J=1.8 Hz), 7.37 (2H, t, J=8.2
Hz), 7.57 (1H, d, J=8.4 Hz), 7.68 (1H, d, J=8.6 Hz), 8.38 (1H, 1, J=5.7 Hz).
[Example 51] 2,6-Diamino-N-(5-benzonxy-benzofuran-2-y| methyl)-
nicotinamide

The title compound was obtained from C-(5-benzyloxy-benzofuran-2-y|)~
methylamine described Production Example 7-1-6 and 2,6-diaminonicotinic acid
described in Production Example 1-1-4 in accordance with the same method as
Example 1.
TH-NMR spectrum (DMSO-ds) & (ppm): 4.48 (2H, d, J=5.7 Hz), 5.10 (2H, s), 5.68 (1H,
d, J=8.4 Hz), 6.11 (2H, s), 6.60 (1H, s), 6.91 (1H, dd, J=2.8 Hz, 9.0 Hz), 6.96 (2H, s),
7.17 (1H, d, J=2.4 Hz), 7.32 (1H, t, J=7.3 Hz), 7.37-7.41 (3H, m), 7.44 (2H, t, J=7.3

Hz), 7.68 (1H, d, J=8.6 Hz), 8.37 (1H, t, J=5.7 Hz).
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56.61 (1H, s), 6.72 (1H, d, J79Hz), 6.91 (1H dd,
J=2.7 Hz, 8.8 Hz), 7.01 (1H, d, J=2.6 Hz), 7.33 (1 H
d, J=9.0 Hz), 7.65 (1 H, d, J79Hz) [ Exanpl e 55]
2- Ami no- N- (5- cycl opropyl nmet hoxy- benzof ur an- 2-yl met hyl )
-6- nmet hoxynet hyl -nicoti nam de The title conpound

aNIELAllyIeRy-Bepmbiuram2-Antating y-2dBcdiapgno-nicotinamide
[Exan@)‘fez P!Jraneszi y rrg?hyl ) - 6- met hoxynet hyl - ni coti ném de

d pBiameanwiN-{5-hiyd
"iﬁ%él@lg n@anp e %gbyallﬂllkéuNmﬁgpect?umn?CDg 3;] rsca?tggm

36 H_d &=52-8 and all
benqggur@(éyijﬁigﬁ\yg rﬂéotﬁ'néﬁm %e’%ch‘%ée,i irQPigdlgegiHn %ﬁamg & and allyl

(2H 4. 40 , J=5.7

bronmﬁ? 'n@CQQFd@@FP"ﬂ S %a’%%"%th?ﬁ)a& é’ﬁaz'é'.’"?zﬁ Hz), 6.72 (1
J=7.9 15 Hz), 6.90 (1 H, dd, J=2.6 Hz, 8.8 Hz),

MSW®$E$EI) 369@4(31!1‘2)6 Hz) , 7 33 (1 H d, J=8.8 Hz),

7.65 (1 H d, J=8.1 Hz [ Exanpl e 56] )
2 Thwi startibgrmeatesiey ireth DM@M%WT(EWWB?U@H?“
2-ylmethyl)-ni coti nam de The title corrpoun S

2-yigetijinaidoflinamide was synitestzesrasaordiag e e Rieiped Sescribed below.
2-yl nmet hyI ) - 6- met hoxymet hyl - ni coti nam de described in

e 8:-DiaminoN-{S-bydeyeendofuranté
[Pf%?ﬁﬁﬁ gggpmel Fo Y- r:r?g (?Sl? 356. 29 ( M) >ane

M3 9 2 07, 580 I, 5
d ﬁya.’gtflz %gg@oﬁé%&% gﬂ,%(s %@eh%ﬁbsﬁ%ﬁglrﬁad@? hlwiite powder
fron‘rReG gtq;plppn@ (ﬁée%\gylgﬁyﬂgr\zﬁgﬁgm!%yﬁ?etﬂyl)%Tgotﬂah%e (151 mg, 389

2-am no- N- (5- br ono- benzof ur ti
umai) ABE6RBS0 B BB LI SeCHRRREs WiiYaE Spae Do ap Frgduction

according to the method described below [Production
Exdrmple?-4. 56- 1- 1] 5- Br onp- benzof ur an- 2- car boxylic acid

ethyl ester 5 The title conpound (7.29 g, 7/() S
+.NMRispedtyam (DMBOLd)Sclppan)t AcHE (2H, S, 5.81(1H, d, J=EFHz), 653 (1H,

s), 6.65 (1H, d, J=8.6 Hz), 6.84 (1H, s), 7.26 (1H, d, J=8.6 Hz), 7.89 (1H. d, J=8.1 Hz),
8.62 (1H, s), 9.08 (1H, s).
[Example 53] 2,6-Diamino—N-(5-cycIopropylmethoxy-benzofuran-Z—ylmethyl)—
nicotinamide

The titie compound was obtained from 2,6-diamino-N-(5-hydroxy-
benzofuran-2-ylmethyl)-nicotinamide described in Production Example 52-1 and
cyclopropyimethyl bromide in accordance with the same method as Example 52.
MS m/e (ES1): 353.37 (MH")
[Example 54] N—(5-AIIyloxy—benzofuran—2-ylmethyl)-2-amino-6-
methoxymethyl-nicotinamide

The titie compound was obtained from 2-ami no-N-~(5-benzyloxy-

benzofuran-2—y|methyl)-6-methoxymethyl—niootinamide described in Example 7 in
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5- bronosal i cyl al dehyde (7.05 g, 35.1 mmol) in
accordance with the sane nethod as Production Exanple
1-2-1. 1H NWR spectrum (DVMBO-ds) 5 (ppm: 1.31 (3H,

dt, J=1.8 Hz, 7.1 Hz), 4.35 (2H, dq, J=1.8 Hz, 7.1
Hz), 7.65 (1H, ddd, J=0.37 Hz, 1.7 Hz, 8.8 Hz),

e’ las ERafmples. t, J=1.7 Hz).
sooo Ty e orBehis faci >

1H-N§\IZRE§%€EPQ'§ 19EH] gpp?mw ABT5HA8RI4.F0 (2H, 5), 4.54 (2H, ddd, J=1.3

sol uti on’ of I|th| um al um num

Hz, S5 Qel(-(z)%?blg? 54y, 474, StPA R lddd, U4m3 Haz, 1.6 Hz

h | I ch vvas 'stirred unti|
1 5 TR IR, 901210, SR g 3o, o),

benzof uran- 2- car box lic acid h ( 7
6.61ritbl, )8), @éadﬂHbédJﬂh EA Sl Gﬁ" Sﬁar!p?cf %'é % %1? o‘%‘ (FH. d,
followed by stirring at 0OC for 20 m tes. Tothe
J=2. BeaL), 788 61, d,iJe. Gbig), o088 § 1HgdedTE-Odifoni um f ol | oved
by filtering through Celite. The filtrate was
[ExaPRBIeBE] 6E-A®h|nﬂdﬁ(S-aymleﬂwpyﬂnpﬂwth@ZQﬁﬂantaﬂ'"F@QVB‘[%
was purified by silica gel columm chromatography

metﬁ%%[ﬁkﬁﬁha@rﬁate 20 = 2:1) to obtain the title
ou (780 nmg, 92% as a white solid. 1H NWR

A st R e AT

benamzurgn-gz “gmelh lf%%gp%té m(ai!h |&)t‘néﬁﬂd§ déél:ﬁibgd flEKdmble 7 in

|on

- Brono- benzofur - I Soi ndoI e- 25
aCCQ"WPd’Hg‘ hesame me ﬁ'ﬁ%ﬁ%ﬁrﬁﬁleﬁd g, as equival ent)
was obtained as a white solid fr r
TH-NMR speetamACRGistApsmb 0- Qﬁz&ﬁn@ A B 587065 (2H, ot
descri bed in Production | e

1-
It b, SHEHEh oo ot g SABREHoR), BEAAM ci“’@"f&i&ﬁ% 40 (2H,
H NVMR spectrum ( DMSO- de)

97 (2H
s), 4 ¥1H2H5 X, stmtnswgmbrsnﬂzg?a(m, dds5 7B @6/,:42(% d, J=7.9
7.53 (1 W dd, J=1.2 Hz, 8.8 Hz), 7.80 (1 H t,
Hz)He)go@ﬁ R JE2%HE 4818 Hi) 6198 OtHiod,i 2. @km)pT 335(6H1d411 =8.8 Hz),

r ono- benzof ur an- 2-yl ) - net hyl am ne

7.65 (1H, d, J=8.1 Hz).
[Example 56] 2-Amin0-6-methoxymethyl—N—(5-methoxymethyl-benzofuran-
2-ylmethyl)-nicotinamide

The title compound was obtained from 2-amino-N-(5-bromo-benzofuran-
2-yimethyl)-6-methoxymethyl-nicotinamide described in Production Example 56-1-5
in accordance with the same method as Example 47.
MS m/e (ESI): 356.29 (MH")
H-NMR spectrum (CDCls) & (ppm): 3.39 (3H, s), 3.46 (3H, s), 4.41 (2H, s), 4.53 (2H,
s), 4.74 (2H, d, J=5.7 Hz), 6.44 (3H, brs), 6.61 (1H, s), 6.72 (1H, d, J=7.9 Hz),
7.25-7.26 (1H, m), 7.42 (1H, d, J=8.6 Hz), 7.51 (1H, 5), 7.67 (1H, d, J=7.9 Hz).

The starting material in the form of 2-amino-N-(5-bromo-benzofuran-2-
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The title conpound (976 ng, as equival ent) was

obtained as a pale yellowoily material from

2- (5- brono- benzof uran- 2-yl et hyl }i soi ndol e- 1, 3- di one

(1.24 g, 3.48 mmol) described in Production Exanple

56-1-3 in accordance with the same method 10 as
yimethlBGhpidxprRminidotiatidé wadsyribesized accoim testhegnethod

(ppm: 3.82 (2H, s), 6.68 (1 H s), 7.37 (1 H dd,

= , 8.6 Hz), 7.49 (1H, d, J=8.6 Hz), 7.78 (1H,
descél"b%ﬁole_lg%w)_ [ Producti on Exanpl e 56-1- 5]

LB Bx bR bgr a icridhethyl
Prody BBl SR DSISEh BgndoeL kbt
N, N- di net hyl f ormam de (10 ml-) sol ution of

estef( 5- pr ono- benzof ur an- 2-yl ) - net hyl ani ne (455 ng, 2.01

1) d i bed, i P ti -1ad
et PR FO2R Gy IdoHyRS RPYRIRLFe 2 Tie sl fom,
5-bém%géahm9$;2d£§§g%lb3%fgl3n§grg$nq§% %299%%28('3 %vit%f t?‘\éss'ame method as

benzotriazol - 1-yl oxytri s(di met hyl am no) phosphoni um

Prodtiahl Excaropleot2hht e 20 (1.07 g, 2.41 mmol) at room
tenperature, which was stirred for 12 hours. \Water

TH-NRIR §6taelrh DMBOdR5 (ppm):shBdt(Bbindbt=db iz Erpdzhrd 3% (2H. da,
foll owed by extraction wwth ethyl acetate. The

=1¥ ﬁ?m'rﬁ lhg /& 6 SVREH V@1 QR OVB T FizpAlTeHz 2818 iz, 7. 702173 (2H, m), 8.01
ol T"owed z dryi ng over anhydrous nmagnesi um sul fate

d_£Li ing. The filtrate was concentrated under a
(1H?Qdﬁfge%‘_%?'essure and the residue was purified by NH

Presfustigh Sempiese f A e HbRED e JEPERRAEL Y
mmbt))g&as added aluminugghlofide Glaa,0, 223 b)), \giwgcwjlé sfifrbly until the
alum-lilmlt;lﬁ cgksiggﬁgsme@jrgé?%bg{ém%[adnj :‘éfzrf&s;'%ﬁ% n%ga@%gﬂ.%ﬁ'léture was
addséz]ﬁsrbﬂ@m& bEnRoluyan-Besarboxylierachd ethybester (1 §0re hok yee!)

hyl - nicotinam de The title conpound was obtained as a
dedMVibBE A 5 bd ekt dRERaheIeS6-1-1 at 0°C followed by stirring at 0°C for 20
minutes. To the reaction solution was added aqueous ammonium followed by
filtering through Celite. The filtrate was concentrated under a reduced pressure and
the residue was purified by silica gel column chromatography (heptane:ethyl acetate
= 2:1) to obtain the tile compound (780 mg, 92%) as a white solid.

"H-NMR spectrum (DMSO-dg) & (ppm): 4.57 (2H, d, J=5.6 Hz), 5.54 (1H, t, J=5.9 Hz),
6.75 (1H, s), 7.41 (1H, dd, J=2.0 Hz, 8.4 Hz), 7.53 (1 H, d, J=8.6 Hz), 7.81 (1H, d,
J=2.0 Hz).

[Productioh Example 56-1-3] 2—(5-Br0mo-benzofuran-z-ylmethyl)—isoindole—
1,3-dione

The title compound (1.24 g, as equivalent) was obtained as a white solid from
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MS me (ESI): 368.32 (MH) 'H NWR spectrum ( CDCl
(ppm): 0.924 (3H, t, J=7.2 Hz), 1.35 (2H, dt, J=
Hz, 10 7.6 Hz), 1.57-1.65 (2H, n), 2.67 (2H t,
Hz), 3.45 (3H, s), 4.40 (2H, s), 4.72 (2H, d, J
Hz), 6.39 (3H, brs), 6.62 (1H, s), 6. 711)[%3 r%dgaq:ﬁo.gucﬂon
} - -08-ntetHandl (780vg 03 44) mmin! Bdestreed(inHTo
(5 brﬁﬁ" %e%fb%)fﬁ?}zdw\]:?. 7 HZS. (Exanpl e 58]

ExarfplBe3- i S IENCOWANIRB LAY MRt buProgidtion Example 1-2-3.

conmpound was obtained from

1H‘“{%éég;3g§§éx]l Wﬁ%ﬁéﬁ @{ﬁ@xgn%?l £2%,%£?§F%gm§),e7.41 (1H, ddd,
J=2_§éﬂa§£§g§fg§%, #8594 w@%ﬁgj@g%ﬁ%@@@%ﬁgmﬁz Hz),

(ppm: 4.53 (2H, d, J=5.3 Hz), 5.11 (2H, s), 6.56 (1
7.87H.95dd4H, 7.7 Hz, 7.9 Hz), 6.64 (1 H s), 6.90 (1 H,

dd, J=2.2 Hz, 8.4 Hz), 7.07 (2H, s), 7. d
[Prodadtich Bxample 86-1-4] HC-tS,—Bmfw_g@enngurgn-\%&lg-fr&p’]thgl’anyg%_ 9

Hz), 7.42 (1 H d, 20 J=8.4 Hz), 7.43-7.45 (2H, m ,
7793 ik é‘d:m?dundl (7 Brrick; as@quivaient) srasetaingd aga pale yejlow oily
Hz 4.8 Hz), 8.98 (1 H, t, J=5.3 Hz). The title
matG ATt %q@ﬁrﬁﬁ@ﬂéh%fﬁﬂn@ylﬁktwb—'&zou'xhrlaienea-(iqne (1.24 g, 3.48

synt iztng from

) ALB0e : R ith the samie method
mmélg%?ggﬁ?%éngPﬁ&i@gSﬁ BafFAEWe-Rind dterdaride with dhé same metho

uctron Exanple 59-1 in accordance

ith the_sane thqd as Exanple 5 and purifying b 25
as gt EXAUR A he o hr OBt 0gr ab

performance |iquid chromatography

(using an acetonitril e-agye [ dd, J=2.2
-G e (BMOPrda PIBBMIaaee: BPhey ot o9 ML (it

59] _
Hz, B.8\2)07 HO(8He 0h 3§ -8oidak 5 18 GH A58 hIAY - ni cot i nani d

e Msme (ESI): 312.13 (M4 ) The starting mater] LR A
[PréchtibarERavhple-56vl 18- 12-A6riRg -Mr%ﬁ%ﬁwg'{?ﬁfﬁyméthw 6

yl met hyl ) - ni coti nam de was synt hesi zed according to
meﬁbjﬁ{ﬁ%tﬁwmicbimﬂﬁued bel ow. 5 [Production Exanple

59-1] 2-Am no- N (6-hydr 6xy-benzof uran-2-yl net hyl ) -

Ni f9hhNN-dendtRyifoririarhideqr 0ank) satutien 6f sol vent  of

2-am no- N- ( 6- benzyl oxy- benzof ur an- 2-yl met hyl ) - ni coti na

C(%%?né-%%ﬁzgﬂxraﬁ—@ylméthylamine (455 mg, 2.01 mmoi) described in

Production Example 56-1-4 were added 2.amino-6-methoxymethyl-nicotinic acid (293
mg, 1.61 mmol) described in Production Example 4-1-5, triethylamine (700 pL, 5.03
umol) and benzotriazol-1-yloxytris(dimethylamino)phosphoniurn hexafluorophosphate
(1.07 g, 2.41 mmol) at room temperature, which was stirred for 12 hours. Water
was added to the reaction solution at room temperature followed by extraction with
ethyl acetate. The organic layer was washed with water and sat. NaCl followed by
drying over anhydrous magnesium sulfate and filtering. The filtrate was
concentrated under a reduced pressure and the residue was purified by NH silica gel
column chromatography (heptane:ethyl acetate = 1:1) to obtain the title compound

(255 mg, 33%) as a white solid.
102



10

15

20

25

described in Exanple 58 at 0C, which was stirred at

roomtenperature for 3 hours. 10 Sodi um bi carbonate

and water were added to the reaction solution at 0C

followed by extraction with ethyl acetate. The

organi c | ayer was washed with sat. NaC foll owed bﬁ’ _
"H-RMR agemum$mmsowmmppug: 87351841, ) 4.80f(2He shrhi60 (2H, d, J=5.1

filtering. The filtrate was concentrated under a

= 118 (@H,rters), 0 A, ddd, J=0.9 Hz, 1.1
Hz %g%@gid%%sw FIZRBI76 NEHY €5 7115 (H,Mers),dd0 (Al

y NH silica gel colum chromatography

Hz,&%&%?&ﬁgﬁgﬁﬁ%?@@g%ﬁdﬁ 1) d t -2btH)NBI00( H, td, 6=8.1 Hz),

as a white solid. 1H NWR
ct 1 um_( de) S (ppm: 4.50 (2H, d, J=5.1 Hz),
9-0595‘5!:%.458”-&( Mzﬁ? m, 6.58 (L H s), 6.68 (1L H d,
J=8.2 Hz), 6.85 d J=1..8 Hz), L&t .
[Exampe 611 2-Atin by benzefirat2pyrgftiyt G heopymethy
7.7 Hz), 8.06 (1 H d, J=6.0 Hz), 8.96 (1 H t, J=5.3
nicetinami@e44 (1H, brs). 20 [ Exanpl e 60]
2- Am no- N- ( 6- propoxy- benzof ur an- 2- yl et h)ﬂg) - ni coti nam
d The MBeroemgdEsid was pbtained pBia) by-predust oF Expmple S6.
2- Ami no- N- (6- but oxy- benzof ur an- 2-yl net hyl
MS RVE ESNE368.82 (MMM e (ESI): 340.22 (MH) [Exanple 62]
2- Am no- N- ( 6- pent yl oxy- benzof uran- 2-yl net hyl ) - nlcoti na

' (bt . 72 Him)| ©.363PH, dt, J=7.2 Hz,
‘H-gq@%s%_%ﬁry& (&8 78! (bpm}5e.929 (BMt,)J4ER dim)| ¢.363R z

-1 sobut oxy- benzof uran- 2-yl met hyl ) - ni coti na

L e e L R
o, RETHERAEAS YRR R B kb SolErprienehlr.00 (11, o
e R d e Bl oA R S YL L orare 08 e
[E)?aer;};le Snt?l,] © O.C_E-iArr]rzili:rwnlofjl\(le-(B-benzyl oxy-benzofuran-2-yl methyl)-nicotinamide

The titte compound was obtained from C-(6-benzyloxy-benzofuran-2-yl)-
methylamine described in Production Example 1-2-4 and 2-aminonicotinic acid in
accordance with the same method as Example 4.
"H-NMR spectrum (DMSO-dg) 3 (ppm): 4.53 (2H, d, J=56.3 Hz), 5.11 (2H, s), 6.56 (1H,
dd, J=7.7 Hz, 7.9 Hz), 6.64 (1H, s), 6.90 (1H, dd, J=2.2 Hz, 8.4 Hz), 7.07 (2H, s),
7.22 (1H, d, J=1.8 Hz), 7.30 (1H, t, J=7.5 Hz), 7.37 (2H, 1, J=7.9 Hz), 7.42 (1H, d,
J=8.4 Hz), 7.43-7.45 (2H, m), 7.93 (1H, dd, J=1.8 Hz, 8.0 Hz), 8.06 (1H, dd, J=1.7 Hz,
4.8 Hz), 8.98 (1H, t, J=5.3 Hz).

The titte compounds of Examples 59 to 72 were obtained by synthesizing from
2-amino-N-(B-hydroxy—benzofuran-2—ylmethyl)—nicotinamide described in Production
Example 59-1 in accordance with the same method as Example 5 and purifying by

reverse phase high-performance liquid chromatography (using an

acetonitrile-agueous mobile phase (containing 0.1% trifluoroacetic acid)).
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10 Ms me (ESI): 354.32 (MH) [Exanple 67]

N- (6- Al | yl oxy-benzof uran- 2-yl nmet hyl ) - 2- am no- ni coti nam

ide Ms me (ESI): 324.33 (MH) [Exanpl e 68]

2- Am no- N- ( 6- ( 3- net hyl - but - 2- enyl oxy) - benzof uran- 2-yl m

ethyl)- nicotinamde 15 MS me (ESI): 352. 35 &_M—H)‘
[Exalripté80] e 268hino-N-(B-ethoxy-benzofuran-2-yimethyl)-nico inamide

2- Ami no- N- ( 6- but - 2- enyl oxy- benzof ur an- 2- yl net hyl ) - ni co

' ' ESI): 338.28 (MH Ex le 70
MS @ém@m 52 rop-§2- y)nyl oXy- bengof uz a%- Z?ngt hy% )-nic
/ . : 27 ) -2-
2 Th e A R S Sy et hy 1) - o

ylméﬁm@%@@%%ﬁ\lggggm%ﬁ% ﬁéc):(c{/rﬁ tolth& #hathed elscribed below.

; _ \ beénzof ur an- 2-yl met hyl )
[Proélg&téﬁm?}igggﬁedgg-'\ﬁ rg-ﬁm(ir?t:s-ll\?-'(ﬁ-ﬁggro%-tgm}urgﬁ-Z-ylmethyl)-

2- Am no- N- (6- cycl opr opyl nmet hoxy- 1Hi ndol - 2-yl et hyl ) - 6
nicotinamideoxynet hyl - ni coti nam de 105 The title conmpound

was obt ai ned from C- (6-cycl opropyl net hoxy-1 Hi ndol - 2-

y Tp-areifloaptcaetie atibsolveeiofi n Producti on Exanpl e 73-1-5

and 2-am no-6- nethoxymet hyl nicotinic acid described
2-arhfhoERABHeN Sdrizofwrenr2ighsethyi)icatinamide (8231 s5 nmol)

as Exanpl e 4. 1H NVR spectrum (DVSO-d6) S (ppm:

des?{l;)i @&%9&%@&{&' 58§')3t gég,?ﬁ?%i:ﬁ&%e( Qt!i]te;dﬁgt |l'_<|JZo)1‘n rﬁnggmég(:lfWS hours.

' ’ , i i followed b
Sod@@?ﬁaﬁr&pﬁ%@ a@:yg&é}_ﬁ%e(%c.id&d ?)Ztﬂ'ta@grﬁgg@ gagganzrlft El?cd? owed by
J=8.6 L 7.98.(,1 Hrod, =7
extrgggmﬁ)wyl sf’)c.e‘é‘ﬁe T P%Rfﬁﬁémqaf%%‘?’%f“‘%‘ghéa with 84t NaCl followed

ma in the form of
C- (6-cycl opropyl met hoxy-1 Hin -2-y] ) irate was
by ey atReo ARV ReeDeS UL BaIf Al telg. | Th fitre
conggﬁt?';tle%el?ndbe?'laolye\;duced pressure and the resulting residue was purified by NH

silica gel column chromatography (ethyl acetate:methanol = 10:1) to obtain the title
compound (219 mg, 89%) as a white solid.

'H-NMR spectrum (DMSO-ds) & (ppm): 4.50 (2H, d, J=5.1 Hz), 6.55-6.58 (1H, m),
6.58 (1H, s), 6.68 (1H, d, J=8.2 Hz), 6.85 (1H, d, J=1.8 Hz), 7.07 (2H, brs, 7.30 (1H,
d, J=8.2 Hz), 7.93 (1H, dd, J=1.5 Hz, 7.7 Hz), 8.06 (1H, d, J=6.0 Hz), 8.96 (1H, t,
J=5.3 Hz), 9.44 (1H, brs).

[Example 60} 2—Amino—N-(6—propoxy—benzofuran-2-ylmethyl)-niootinamide

MS m/e (ESI): 326.17 (MH")

[Example 61] 2~Amino—N-(6-butoxy-benzofuran-2-ylmethyl)-nicotinamide

MS m/e (ESt): 340.22 (MH")

[Example 62] 2-Amino-N-(G-pentonxy-benzofuran-?.—ylmethyl)—nicotinamide

MS m/e (ESI): 354.26 (MH")

[Example 63] 2-Amino-N-(G-isobutoxy-benzofuran-2-ylmethyl)-nicotinamide
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[ Producti on Exanple 73-1-1]

6- Hydr oxy- 1H i ndol e- 2- carboxylic acid nethyl ester To

a di chl oronet hane (10 m -) solution of

6- met hoxy- 1H i ndol e- 2-carboxylic acid nmethyl ester

(500 ng, 2.44 mmol) was added boron tribrom de (12.2
MS ritle (ES2):234013P(MHA) - 78C, which was stirred for 50

m nutes at OC under nitrogen atnosphere. 15 To the
[Exafrﬁo?ébufnzmhmd- r(t mRtgbUekEberizofEahd-Yiovettyy

extraction wth ethyl acet ate. The organic |ayer was

‘ Y}'ﬁﬁﬂ vvlth sat. Nad followed by drying over
nlCOtan y@r ous magnesium sul fate and filtering. The

fil ) ntrated under a reduced pressure
MS @kﬁféﬂi%ﬁﬁa(&@nﬁs purified by silica gel colum
chrorm 0 (
[ExaBaRal ; Aehmia-b EoHsmer b}égxﬁ;b Siefyan Thafvl o
solid. 1H NWR spectrum (CDCI3) S (ppm: 3.92 (3H, s),
nicoin®mnidelH, s), 6.74 (1H, dd, J=2.2 Hz, 8.6 Hz), 6.82
(1 H s), 7.16 (1 H dd, J=1.1 Hz, 2.2 Hz), 7.54 (1 H,
MS mie (ESL)835£29(MH?D  (1H, brs). [Production Exanpl e
73-1-2] 6-Cycl opropyl net hoxy- 1H i ndol e- 2- car boxylic
[Exadspld 6675 20RMG-Ne(B-€2, 2 dimethydprapyxyr) dfenzafuras-2ry ln)ethyl)—
sol ution of 6-hydroxy-1 Hi ndol e-2-carboxylic acid
nicoti¥emigd hyl ester (395 ng, 2.07 mmol) described in
Production Exanple 73-1-1 was added 5 N aqueous

MS ﬁpgkgg]ahggﬁgégﬂmgol ution (414 L, 2.07 mmol), which

ncentr under a reduced pressure. To an

el B R i ains oot
foll db [
MG SR
50C 4 ,
T

with ethyl acetate. The organic | ayer was washed with
nicotinamideand sat. NaC foll owed by drying over anhydrous
magnesi um sulfate and filtering. The filtrate was
MS age¢ESI) 36235uMidT) a reduced pressure and idue was
purified by NH silica gel columhe tane:eth | 10 the
[Exdrifle®8] -AniAGEN-p8-bur2yeiyldxy-benzofuran-2-ylmethyl)- -nicotinamide
MS m/e (ESI): 338.28 (MH")
[Example 70] 2-Amino—N-(G-prop—2—_ynyIoxy-benzofuran-Z-ylmethyl)—nicotinamide
MS m/e (ESI): 322.27 (MH")
[Example 71] 2—Amino-N-(6—but—2-ynyloxy-benzofuran—2—ylmethyl)—nicotinamide
MS m/e (ESI): 336.34 (MH")
[Example 72] 2-Amino—N-(6-cyclopropylmethoxy-benzofuran-z-ylmethyl)—
nicotinamide
MS m/e (ESI): 338.34 (MH")
[Example 73] 2-Amino-N-(6-cyclopropylmethoxy-1H-indol-2-ylmethyl)-6-

methoxymethyl-nicotinamide
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acetate = 3:1) to obtain the title conpound (297 ny,

50%9 as a white solid. 'H NWR spectrum (CDCl 3) 5

(ppm: 0.36-0.40 (2H, m, 0.64-0.69 (2H m, 1.28-1.35

(1H, m, 3.84 (2H, d, J=7.0 Hz), 3.92 (3H, s), 6.81

(1H, d, J=2.2 Hz), 6.85 (1H, dd, J=2.2 Hz, 8.8 Hz),

7 -T he t{tﬂe &m@é‘und’ #asPbtainedIrdin 82]6-cyclbprapyimethoxyJtd-inglol-2-
15 brs). [Production Exanple 73-1-3]

. rUR¥ ' pi¢l 73-1E8 BAd @-amiFie6-
) %&hﬁé‘?ﬁﬂg ounhﬁ%{%ﬂ?i")’oqﬁtioﬁ@arﬁ

€ COo was obtained as a white

olldfrmﬁc 0 _ ith th
metfirymgihylfite §§'§)| SHRbef T IR Ple & 1,5 p pcordancg yin the

des n Producti on Exanpl e 73-1-2 in
53”@0'@@%%@%%3@ Ae same nethod as 20 Production

mple 1-2-2. 'H NVR specty

5 'H- ﬁ)msme@wm;mmsr@ dsbaéepm)&wmﬁ) o3 5s @ .

, 1.69 (1 H t, J=5.6 Hz), 3.83 2Hd
1.20-1726 (12-IH,n(1)j,3.34:63|ﬂ, s} B.7H(243 d,(JE7HS ggdngspﬂ?}@(% s),
Hz), 6.79 (1 H, dd, J=2.4 Hz, 8.4

6. 19 PH0s)16)59-6 B242H, );16.88 (1Hd 8123 l-?za 182((2§-Hbr§95 £29 (1H, d,
[ Producti on Exanpl e 73-1-4]

%'m&qw[ BEIERRY2)HBISTIOIHE sy 0087 (Htlysle To a

'oronet hane (5 ni-) solution of 107

gg‘gl‘?é(n%}a)?{ﬂi@ H%élt&?élgﬁ’ﬂé{e fdm Bﬂel(ﬁ%wdprﬁp?lmnd:xy( -18findgl-2-y1)-

scribed in Production Exanple 73-1-3 was
R R T R R G S
PréguckoncoiaTa 7T Tle FTERSHSHHade: FaliFhilc pold MERy! oster
SE AT T T T -

to obtain the title conpound (144 ,
acldmmmeﬁted(soﬂ—mwm%ﬁ@mqlhwa@@ggpggo% F@Wmlge Q%% mL, 12.2

0.37-0.41 (2H, nm), 0.65-0.70 (2H, ), 128 34
mmidl) aB-788C( Hichdwas stirréd Hiz) 50 eningtesial 0°6; ugdfg mtrpggn atmosphere.
6.87 (1H, dd, J=2.2 Hz, 8.8 10 Hz), 7.20 (1 H, dd,
15 To ﬂwé?re%%ubﬁ ’soﬂJtl%nWés add6@ watetat OFC foiBwedHy) exteaction(with ethyl

H, brs), 9. (1H, s).

acetate. The organic layer was washed with sat. NaCl followed by drying over

anhydrous magnesium sulfate and filtering. The filtrate was concentrated under a

reduced pressure and the residue was purified by silica gel column chromatography

(heptane:ethyl acetate = 1:1) to obtain the title compound (395 mg, 85%) as a white
20  solid.

H-NMR spectrum (CDCIs) & (ppm): 3.92 (3H, s), 4.97 (1H, s), 6.74 (1H, dd, J=2.2 Hz,

8.6 Hz), 6.82 (1H, s), 7.16 (1H, dd, J=1.1 Hz, 2.2 Hz), 7.54 (1H, d, J=8.8 Hz), 8.70

(1H, brs).

[Production Example 73-1-2] 6-Cycicpropylmethoxy—1H-indole-2-carboxylic acid
25  methyl este.r

To a tetrahydrofuran (8 mL) solution of 6-hydroxy-1 H-indole-2-carboxylic acid
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[ Producti on Exanpl e 73-1-5]
C- (6-cycl opropyl net hoxy-1 H i ndol -2-yl)- nethylam ne To
an amoni a- met hanol (5 nlL) solution of 15

6- cycl opropyl met hoxy- | H-i ndol e- 2- car bal dehyde (144 ny,
669 nol) described in Production Exanple 73-1-4 was

YndliZCh e mmethidebcrived Bt Prodedtian E)@mme 73-1-1 was
meth?g%p&g}' tur gf] 8 ho%ﬂr)]s under hydrogen at nosphere. The

add q[cf $N é{f%e&ﬁg(ééﬁlﬁ rokidb soN&br fa1aydh 2B7 intreobnathichewas

Was™ concerntrated under a reduced pressure.
conceAiTalgd b erp%@‘éq@ﬁ%ﬁﬁfb%%i%ﬁ o9 3 NIRRT &
solut?;?r; gil‘ t?‘qqt_ %%FJLI@L\@% %ﬁﬂgg und ogﬁsb@ %Q'%lﬂgif@qg éﬂ_( ,gZH?S\ﬂi*nmol) at
rconz?fé mgerg%un%zfgﬁo&gg @y(sthc[mg; jat rcé:irgiewg?tleﬁ% ge)"?,o’r é%@ﬁ{%z :!\Iloreover,
after((jgthh}]\d it §@8HCZ) 60#—2 hgugz gﬁatgu%gsmldg)e dtggﬁﬁ ?géq{(&lzrééo}iﬁlérg ’at room

6- Di am no- N- (6- cycl opr opyl net hoxy- | Hi ndol - 2- ylcﬁet hy\ln)a
temper@tm@tfbn@madby%afhan withl ethyloagataied Vi @9RR|G1aYer was
from C (6-cycl opropyl net hoxy- 1H

wasggg g\gpﬁw#ér Rt éut! RECNRolldaser bypdr/ing oPenanhydrous magnesium

3-1-5 and 2,6-diamnonicotinic acid

w8 B T o oAt i, St o

the EﬁSi u&bw% R %B@ﬁ_‘\lg r%ilﬁ:egg%%fb rﬁh‘ ch%ma a'e'ﬁg @'Yep(tai'rla ethyl
acegt)te =53'th gbt,qlnHé;e tlt% %(ilm‘l'_fi 9%%7] nﬁ%g ﬁys agr.rl'g ite l_é(?id
H- mmmsééarum?(co‘]fié)as opra): 056-9.48 B3] D6 D8 k. i, 1.28-1.35
(1H5n3n§m%%1%e§fnéé?ﬁ Shiqe shERTE o2 e pa I 4
SV BIS AT 15 ¢4 217HEA b3y 260 - DERATHh A= H2), .70 (1H,
brs).
[Production Example 73-1-3] (6-Cyclopropyimethoxy-1 H-indol-2-yl}-methanol

The title compound (197 mg, 75%) was obtained as a white solid from
6-cycliopropylmethoxy-1 H-indole-2-carboxylic acid methyl ester (297 mg, 1.21 mmol}
described in Production Example 73-1-2 in accordance with the same method as
Production Example 1-2-2.
"H-NMR spectrum (CDCls) & (ppm). 0.35-0.38 (2H, m), 0.63-0.67 (2H, m), 1.28-1.33
(1H, m), 1.68 (1H, t, J=5.6 Hz), 3.83 (2H, d, J=6.8 Hz), 4.79 (2H, d, J=6.0 Hz), 6.33
(1H, dd, J=0.80 Hz, 2.4 Hz), 6.79 (1H, dd, J=2.4 Hz, 8.4 Hz), 6.84 (1H, d, J=2.0 Hz),
7.43 (1H, d, J=8.8 Hz), 8.18 (1H, brs).
[Production Example 73-1-4] 6-Cyclopropylmethoxy-1 H-indole-2-carbaldehyde

To a dichloromethane (5 mL) solution of
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yl)-met hyl am ne described in Production Exanple 75-1-3

and 2-am no- 6- et hoxynet hyl -ni cot! nic acid described

in Production Exanple 4-1-5 in 15 accordance with the

same nmethod as Exanple 4. 'H NVR spectrum (CDCl 3) S

(ppm: 3.45 (3H, s), 4.39 (2H, sz, 4.76 (2H, d, J=5. .
(6-c)g|élbgro®lﬂnétr(cﬁdyl,-1H)imdtﬂfz}sl)-(rﬂem,':lnb €197 mga90( ol peggeribed in

.68-6.70 (1 H m, 6.76-6.77 (1 H m, 6.98-7.04
proégéﬁoﬁ@xa%p@irj.ﬁﬂ wWadHadded mangandsd diqxide769 mgy 98 mmol) at

1H d, J=1.2 Hz), 7.60 (1 H, d, J=8.0 Hz). 20 The
roo@ft%@[dﬁgtdi‘&t Wwhich! vlvé_i{:sﬁﬁ@d teFdBrAtemperature for 17 hours. The

enoxynet hy enzof uran-5-vyl nmet hyl am ne was

rea Slﬁ}{)g(ﬁgtlﬁ%lg ﬁva%xcfg%gg ?@%&1'555‘? cHRtAAratiRFIE fratenaidara reduced

preg.é:t_rggg_| y Pﬁ%gn i @%Xbﬁé@%%ﬁl%ﬁa@ T81dn’ @hRfRatography

5-i odo- 2- net hyl benzaof uran (500, 1. I
(hepimnecstiwiaesiota e dr i manip 356 tg Sompoui (TP rhg 'BA%) as a pale
2,2-azobi s(isobutyronitrile) (47.8 ng, 0.291 mol).
browni solidi xt ure was stirred for 2 hours and 45 m nutes
whi | e heating under reflux. After aIIovvin%the 4
'H-NRAR Ishebtraim(CDEls) 3qpmy: @:8610.4h (BHam)i AFS-Q.8 (2H, m), 1.28-1.3
reaction m xture was concentrated under a reduced
(1HITRS SUBE (2H THRISES HA)] B.Jr(¢bi, dyd=2dsHp)6.87 EtHogd, J=2.2 Hz, 8.8
silica gel colum chromatography (hexane: et hyl H, brs), 9.72
=d4.0j= tAHR), 7.60 (1H, d, J=8.8 Hz), 8.93 (1H, brs), 9.
Hzg?lg%(?;‘ ﬂﬁnb?%’y*ﬂ??g{d%?b%wz%furarg (320 nmg, 49)%. To an
,n_lz\l, N-di net hyl formanmide (20 ml-) solution of 5
( -Sr;'r ononet hyl - 5-i odo- benzofuran (270 ng, 0.801 mol)

and phepol 1 1 | D
ProdveiiaEgarel /g oh. ¢ O PR aRE AT IR RRe 2T

stirred at roomtenperature for 14 hours. The reaction
methyl@ine was poured into sat. NaCd and extracted with

ethyl acetate. The orlgani C Ia%le,r was separ ated and

dr Tecan amenoniatmethanel (Pgh8PWHPB ATt ate fol | owed by

concentrating under a reduced 10 pressure. gge ibed i
6-ayem;iropy1gwetbsxydmy-imdelepzncafbaidewf%(144:@gg§ ggnqihflescribed in

chromat ography (hexane:ethyl acetate = 7:1) to obtain
Préd\fctiont ERarmplaipeHids (s laddpd Bangy nickehiwhieh s siified at room

(CDCI3) 5 (ppm: 5.16 (2H, s), 6.72 (1 H s), _
terﬁg%%%@reol%r @Xdurdlunder hgdrogeddtiriddpheye. 7TIRT redctian raufure was
=1.6 Hz, 8.4 Hz), 7.89 (1 H, d, J=1.6 Hz).

filtered through Celite and the filtrate was concentrated under a reduced pressure.

The residue was purified by NH silica gel column chromatography (ethyl
acetate:methanol = 10:1) to obtain the titte compound (91 mg, £3%) as a pale brown
oil.

"H-NMR spectrum (CDCls) 5 (ppm): 0.34-0.38 (2H, m), 0.62-0.67 (2H, m), 1.26-1.32
(1H, m), 3.83 (2H, d, J=7.0 Hz), 4.02 (2H, s), 6.24 (1H, s), 6.77 (1H, dd, J=2.2 Hz,
8.6 Hz), 6.84 (1H, d, J=2.2 Hz), 7.40 (1H, d, J=8.6 Hz), 8.35 (1H, brs).

[Example 74] 2, 6-Diamino-N-(G-cycIopropylmethoxy-1H-indol-z-ylmethy! y

nicotinamide
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[ Producti on Exanpl e 75-1-2]

2- Phenoxynet hyl - benzof uran-5-carbonitrile 15 To a
1-met hyl - 2-pyrrolidinone (10 m-) sol ution of

5-i odo- 2- phenoxynet hyl - benzof uran (250 ng, 0.714 nmol)
described in Production Exanple 75-1-1 were added

7T RE i§¥ ¥BmUntBRasBbtalneédfronoCy{Gacytlopropylmethoxy-1H-
tetraqui s(tri phenyl phosphi ne) palladium (0) (165 ng,

indof22-4f): inBNiSscibst YR Pro@scticnt Examgleal3-1136@ntor 3
'”d°ﬁ%35(ﬁ§'?’g5@t'ae¢“"§d%‘?%ng' ice water and concentrated aqueous

2,6-(%8 g@%ﬁé@lé gcfcm?egc?iﬁﬁﬂi iR @r%gétv‘gfﬁﬂaﬁf% 114 yg actdrdance with

ure was extracte | acetate.
The organi.c |ayer separated foll owed by washin
the%m?l"l%ﬁ?dﬂég)?am@\é?ﬁng gver anhydr ous mag%esi um °
sul fate and concentratin nger C
H-NMR sresirim foMacs el et o o0 Bf SRS Q.2 gERY (8, m
col utm chr omat ogr aph hexane: et hyl acetate =_5; —
0 560D OAI(1H, N 6140 ot Shidn o T (Ohs o5 =58 i) fyg (1H. b, J=8.6
spectrum (CDCI3) 5 (ppm: 5.19 (2H, s), 6.85 ( S), ..
Hz),5.99{ZH04), 6382 (1H, s), B.281(1H, 381, J2R4 Hg, 8 ), €593 (1 d:9=24
J=1.2 Hz), 7.91 (1 H m. 110 [Production Exanple _
Hz) 766 (BH, Brd)26B7er0k iTgEBE Hiak 7286 (tlnd 5J58.§HE)n g 93Tk t, J=5.9
A tetrahydrofuran (1 nmi-) solution of

t hyl - benzof uran-5-carbonitrile (25 ng, 0.1
HZ)’%??%E%%& bed in Production Exanple 75-1-2 was

e e i

m xture was stirred at roomtenperature for 3 hours
vlmﬁm})ﬂcw}ﬂw@?. After adding ice water to the

reaction m xture and stirrj i L, ubl Ir 5.
f Thestiaicampounti MR eUTAd o TRy R osEbiran-o
et hyl acetate. The organic |ayer par,at ed
vl )-methylﬂmweb@eﬁﬁwn@ Ripduction Exﬁ\ﬁ'ér\éa§é'r“§'$ %‘d_ov er
anhydrous magnesi um sul fate and concentrating unde%ogl_1_5 in
2-amisb-6adetoaymethylricathtiaaaid drsaribeddn Fspguctiap Pfmp
ng, 479 . 1H NWR spectrum (CDCI3) S (ppm: 3.90 (2H,

acceldarvel@itl 2 sane rbe®dd(ds-Example-8. 0 Hz), 6.98-7.03
2 .21-7.25 (2H, nm), 7.29-7.33 (2H,

(2H m, 7 m, _
MR Atochs pimie GRS, 0 8L -4 Ts 00 0 <520
5.15(2FEL) BYFTI Y brs), 6 49(RHNBFS), 688-6.70 (1H, m), 6.76-6.77 (1H, m),
6.98-7.04 (3H, m), 7.29-7.34 (3H, m), 7.46-7.49 (1H, m), 7.54 (1H, d, J=1.2 Hz), 7.60
(1H, d, J=8.0 Hz).

The starting material in the form of C-(2-phenoxymethyl-benzofuran-5-yl)-
methylamine was synthesized according to the method described below.
[Production Example 75-1-1] 5-lodo-2-phenoxymethyl-benzofuran

To a carbon tetrachloride (28 mL) solution of 5-iodo-2-methylbenzofuran (500
mg, 1.94 mmol) were added N-bromosuccinimide (410 mg, 2.3 mmol) and

2,2-azobis(isobutyronitrile) (47.8 mg, 0.291 mmol). This mixture was stirred for 2

hours and 45 minutes while heating under reflux. ~ After allowing the reaction mixture
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15 The title conmpound was obtai ned from
G (2-(4-fluoro-benzyl)-benzofuran-5- yl)-nethylam ne
descri bed in Production Exanple 76-1-4 and
2- am no- 6- net hoxymnet hyl -ni cotinic acid described in
Production Exanple 4-1-5 in accordance with the sane

to contohadardingxdepieaction MKIKRWASCANCERratgsIRgerA [ ﬁé‘;‘ﬁ‘%d pressure.
3.44 (3H, s), 4.07 (2H, s), 4.38 SZH, s), 7.64 (2H,

The 2ésulting rsidud-aps phirified (b slicagel)colnashfamatography (hexane:ethyl
(2H, brs), 6.67 (1 H d, J=7.6 Hz), 6.99-7.03 (2H,

acetie = 101683 oBfaih SbromométidB Stibdbibetizoflir8n 4328 Mg, A96).
(1 H s), 7.58 (1 H d, J=8.0 Hz). The starting

'CT:‘?% %ﬁi(lﬁ,l_l\}f-idﬂnéthﬂtfﬁﬁﬁéf‘nﬂfe (20 mL ) solution of

uor o- benzyl) - benzof uran-5-yl)- nethyl am ne

2 BP0 OgoFipe aitsphohat 1o ma 1.2
i B R BB R o 2 A s e ves
el 5 T FBE Bl il g3y o st

the addition of (1 S)-(+)-10-canpharsul fonic acid 0 .
NaGhgnd eRtriastesliwiib ety moegﬁe- h&he sagame éayerréﬁ%ﬁe%r@fédz and dried

hours. After allow ng the reaction m xture to cool on
ovesartndirogs megnesatne sulateciollewed dlynanseotiatiag ander a reduced

solution was poured thereinto 5 foll owed by extraction
presiurdl efhy feauttiteidkhwasgeified byasiisa gelscalemparcirematography

followed by washing with sat. NaCd and dryi ng over

e gl ialthe ti di(25Hh 90%S3.
(heﬁﬁ%{%b@?ﬁséﬁ@“@?lﬂ%%ﬂélﬁtﬁe tilé eompouadi (25H avigr 90%43

using a glass filter and the filtrate was

£ j I f il t 8Bl7.02(3H, m),
"R St [ CPEID SRR SR 3D G )8 2% 2R (K. m)
Sure to i _ =
7 2T ol 3 Bl A 5 BR85S e
- 0
[Prod-ios Esamme 5 12! " 2-PRenaxymetRyAeri2dhitaFnS. At °
(5-[1, 3] -dioxol an-2-yl -benzof uran-2-yl.)-(4-fl uoro-phen
y I To-ardtmethe-pemdidiapnei( 19gmL #elulionef e added
hydr azi ne nonohydrate (165 ng, 2.8 mmol ) and pot s_siFym ,
5-iodpdl-phéntexyméethygenzafarams0)mg . 74 remol ) degpribgddn Production
suspension for 2 hours at 100C, 15 this suspension was
Examilé Ter1-atwerecaddeat zihchuyanidet (16806, néBanmat) anvd ng t he

tetrs:(;jz(ttrlisr:]enylphosphine) pailadium (0) (165 mg, 0.143 mmol). This mixture was
stirred at 130°C for 3 hours. After adding ice water and concentrated aqueous
ammonia to the reaction mixture and stirring, the reaction mixture was extracted with
ethyl acetate. The organic layer was separated followed by washing with sat. NaCl,
drying over anhydrous magnesium sulfate and concentrating under a reduced
pressure. The resulting residue was purified by silica gel column chromatography
(hexane:ethyl acetate = 5:1) to obtain the title compound (27 mg, 15%).

"H-NMR spectrum (CDCl3) & (ppm): 5.19 (2H, s), 6.85 (1H, s), 7.00-7.04 (3H, m),

7.31-7.35 (2H, m), 7.58 (2H, d, J=1.2 Hz), 7.91 (1H, m).
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m xture to cool on standing, sat. NaC was poured
thereinto followed by extraction wth ethyl acetate.
The organic | ayer was separated fol |l owed by drying
over anhydrous nagnesi um sul fate and concentrati ng
under a reduced pressure. The resulting residue was .
[Praduictibh Ekabple i75- 3] g 8-(2phanoxyheibirkbenzefran-5-yl y-methylamine
(hexane: ethyl 20 acetate = 5:1) to obtain o
5-4 fotlyAIGRIPARLT ALY lsoReioh-ofl 2iphendiamasthyl-bemzaftrared-carbonitrile
(151 ng,” 43%. Into a nethylene chloride (4 m-)
(25 ?ll?éjlﬁ.‘l %BQy%Jcﬁbéh@? ¥ Sl BXample4r5-1-2 was dropped into a

oro- ben enzof uran (100 nyg, 0.3?5 nmol ) and
tetr%ﬂﬁgﬂgﬁﬁt@ ﬁ%ﬁ%@%{]&%ﬁzﬁ;ﬂ@g U?I?@rill‘ﬁgﬁ?n Ryd#e GB%Q?O.Sanmol).
i i B PSR PP G Jo P TR By 48 s, Ader

hour while cooling with ice, this.sol.utio -
adding ioecuzter 1 SunraathpeaRne anct SirgdstCBi el s fitered ou
m xture was concentrated_ under a reduged pressure and
thraugh Celitel followed byirtnsingwish gilhyl @cetatey {hejargagiglayer was
colum chromat ography (hexane:ethyl acetate = 5:1) to |
sepatidfolldwed byl washing withdsat SMatd dryiagxver mnhpdigue Magnesium
spectrum (CDCI 3) 5 (ppm: 4.08 (2H, brs), 6.45 (1H,
sulfBte afid ¥dnéefRatimdiunads a rddidipraés2Hp ofjtainrtheditieigampound (12
, J=8.8 Hz), 7.76 (1H, dd, J=1.6 Hz, 8.4 Hz), 7.99
m (él,—t,o) d, J=1.6 Hz), 9.99 (1 H, s). [Production Exanple
976! { 2] (2-(4-Fuuoro-benzyl)-benzof uran-5-yl)-nmet hanol

By SRAIRRIAE T beiBLYE002r08) 5 19 01 o) 852 1, =00 2

690t O3 AR ot 2BueTh e {18 (P (A ey ™
[Exermnie 6] Gahmingrti 4ok TupGUPERAH S L T EaglT§lyire-
m xture followed by extraction with ethyl acetate. The

methapymethylapieotingrsidgepar at ed fol | owed by dryi ng over
anhydr ous magnesi um sul fate 15 and concentrat:iﬁg)g?gggo%ran_&

a Fl'héttm?otqmpslsmd wasobsaingd fram £-(3-t4-8ueishpen
yI)ITn?éthylgeaénﬁ\é described in Production Example 76-1-4 and
2-amino-6-methoxymethyl-nicotinic acid described in Production Example 4-1-5in
accordance with the same method as Example 4.
"H-NMR spectrum (CDCls) & (ppm): 3.44 (3H, s), 4.07 (2H, s), 4.38 (2H, s), 7.64 (2H,
d, J=5.6 Hz), 6.31 (1H, brs), 6.35 (1H, s), 6.41 (2H, brs), 6.67 (1H, d, J=7.6 Hz),
6.09-7.03 (2H, m), 7.18-7.26 (3H, m), 7.38 (1H, d, J=8.4 Hz), 7.45 (1H, s), 7.58 (1H,
d, J=8.0 Hz).

The starting material in the form of C-(2-(4-ﬂuoro-benzyl)—benzofuran-S-yI)-
methylamine was synthesized according to the method described below.

[Production Example 76-1-1] 2-(4-Fluoro-benzyl }-benzofuran-5-carbaldehyde

2-(4-ﬂuor0benzoy1)—1-benzofuran-5-carbaldehyde (500 mg, 1.86 mmol) and
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1H NMR spectrum (CDCI 3) 8 (ppm: 4.07 (2H, s), 4.73
(2H, s), 6.35 (1 H mM, 6.99-7.03 (2H, m, 7.20-7.27
(3H, M, 7.38 (1 H d, J=8.4 Hz), 7.47 (1 H nm.

[ Producti on Exanple 76-1-3]
2-(2-(4-fluoro-benzyl)-benzof uran-5-yl meth

1)- 2
ethyleseighgtml ¢2.813, §i7ch emol) avaretsuspgaded in Bahuezré Z&q mE) followed by
sol ution of

the e(c@ht(dh &1 (1@)q+pa0admphiorealiénic acid(30 ngiret Thisduspessipg was
4 mmol) described in Production Exanple 76-1-2
heatéﬁ rLﬁtdéF‘ fefind fol Rhrtirs Phagehaeyic83he reactioh Bb@urentol ggol on
alitmde (52.4 ng, 0.356 mol) and

stamgjlhg}; Dyt p&ad éiﬁfek&% o"E’ifL?m icarbofBte $bidiksh waspodied thereinto

Fre was s room tenperature for 14 hours.

oo 5 L s oo
by wééﬁg%ﬂ&ﬁl{{g%f ﬁqqa(gh hexane S h@ﬁglg%%a%nfﬁﬁqﬂ\éuﬁ&e The

spectrum (CDCI 3) S (p
orgapicaByeL waS Tdipredbusipy 2 6?988 ﬁbﬁr aﬁ% the filiptey g3 fﬁgf’ﬁ?d H%t’“ a glass
7.32-7.33 (2H, m, 7.57 (1H s), 7.68-7.70 (2H |2
filtertoted with NE+silion) gel[ PTbmeﬂtratﬂqwaﬁmppgntmteg w[]der reduced
C (2-(4-fluoro-benzyl)-benzof uran-5-yl)-nethyl am ne
pres$Qredtatohtath sol ution of
2-(2-(4-fluoro-benzyl)-benzofuran-5-yl nmethyl)-isoi ndol
(5-€ Fdl%xglaﬂﬂﬁ-gxﬁénﬂﬁuré}n-ﬁ@l)J(fmﬂl)orod;ﬂwwl)bméthanone (377 mg, 65%).

Prioducti on 6-1-3 in ethanol (5 m-) and
AT st Dz
g PR eyt eionn .1
el e SR dArAne SrTRYAray QSPnE: 7 §L**W°?ﬂaf§’%"§9 asstum

acetate. The organic |ayer was separated fol o
hydeaaiste (b Aman2d mmalls Atanstiang o saﬁn?aﬁ'sfaémvf Rouf¥'at 100°C,
magnesi um sul fate and 15 concentratin der
this puepsnsien wasdbrthenstimed for 1 Boﬁbﬁbbﬁﬂl&g
1H NMR spectrum (CDCI 3) S (ppm: 3.91 2H S

r ed
lt#le reaction

: )
mixtUPélto spol ¢h Stndihg;lsat)NaGl was pooeed mgaremtq follgwg.g t{yle)qractlon

dd, J=1.6 Hz, 8.4 Hz), 7.23-7.27 (2H, m, 7.35 (1 H,
withdethQFﬁeé’caféZ) The organic layer was separated followed by drying over

anhydrous magnesium sulfate and concentrating under a reduced pressure. The
resulting residue was purified by silica gel column chromatography (hexane:ethyl
acetate = 5:1) to obtain 5-[1 ,3]-dioxolan-2-yl-2-(4-fluoro-benzyl}-benzofuran (151 mg,
43%). |

Into a methylene chioride (4 mL) solution of 5-1 ,3]dioxolan-2-yl-2-(4-
fluoro-benzyl)-benzofuran (100 mg, 0.335 mmot) and carbon tetrabromide (222 mg,
0.67 mmol) was dropped a methylene chloride (1 mL) solution of triphenylphosphine
{176 mg, 0.67 mmol), while cooling with ice.

After stirring this mixture for 1 hour while cooling with ice, this solution was
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7.41 (1H, s). [Exanple 77]
2- Am no- N- ( 6- benzyl oxy- benzo[ b] t hi ophen- 2-yl net hyl ) - 6-
20 net hoxynet hyl - ni coti nam de The title conpound was
obt ai ned from G- (6-benzyl oxy-benzo[ b] t hi ophen- 2-
yl)-methyl am ne described in Producti on Exanple 77-
stirr@d &t ocHiitempEratrs foeXyiredurg) - Theaeaotion mixtdiswas sonceRtrated
Pr oduct 1 on Exanple 4-1-5 in accordance wth the sane

fbad dy sdica gel column
onof e A oot e

chrq_rE‘?t%gga[S‘g/ @%aﬁg%?h)ﬁ %Q}tété'i 5:7) o Bbinh (HditiglcompBufd (84 mg,

4 114 Hz), 7.16 (1 H,
0?2 733735(2H n, 738742(2H m, 7.44-7.47
9/6 H, 7.59-7.62 (2H, m. The starting material in

Hﬁi&%;géé?nfffg e, be{‘z 3 S R, é;h%‘i‘ i 987,02 (2H, m)

descri bed bel ow. 5 [Production

7 257028 @y 4B (1 & ST BN2)o] 8 O 7735 o 84k 7.99 (1H

ester To an N, N-di net hyl f or mam de (50 m -) solution of
d, J21{6 He),®.991ftkhs)xybenzal dehyde (5.0 g, 32.5 mmol) and
2-mercapto-acetate (3.56 nL, 32.5 mmol) was adde
[Pr&:ﬁ]&i%%' EXErAFebRE a2 ((2:(41th0cheﬁzymbemzofwranswl)zmﬂéanoi
was stirred at roomtenperature for 5 hours. The

fgorobisd rberiZofiran-5-carbaldehyde
agﬂ?h'rﬂé‘mﬁé mg@rL_yﬂeémbﬁtdﬂzbwr rokisg b ertzofu

ate a The organic | ayer was separat ed

(8 e T B o e e s
porpByias h{F-7 SddnBoadumellur T 805y 51 1 ca ool

i R e R R e ﬁ%&&f@h@%? pyl o NaCl was
pog%%ﬁgoiﬂh:emégcé%ééﬁo afbﬁ} ain the t|t| e co ﬂtyéh@efa?e.g’The

J=7.2 Hz), 3.90 (3H, s) 39(2H .2 Hz), 7.02
ordgabiit 1ayer wasz-.‘.e@ardﬂed gom:waq byﬂrggg (Uyﬁr aahyt;rgy_s L[n%gggsmm sulfate

7.74 (1H, d, J=9.0
and concentrating under a reduced pressure to obtain the titte compound (83 mg,
98%).
"H-NMR spectrum (CDCls) 8 (ppm): 4.07 (2H, s), 4.73 (2H, s), 6.35 (1 H, m),
6.99-7.03 (2H, m), 7.20-7.27 (3H, m), 7.38 (1H, d, J=8.4 Hz), 7.47 (1H, m).
[Production Example 76-1-3] 2-(2—(4—ﬂuoro-benzyl)-benzofuran-S-yI methyl)-
isoindole-1,3-dione

To a tetrahydrofuran (5 mL) solution of

(2-(4-ﬂuoro-benzyl)-benzoﬁJran—S-yI)-methanoI (83 mg, 0.324 mmol) described in
Production Example 76-1-2 were added triphenylphosphine (93.5 mg, 0.356 mmol),
phthalimide {52.4 mg, 0.356 mmol) and diethylazodicarboxylate (62.1 mg, 0.356

mmol). This mixture was stirred at room temperature for 14 hours. The reaction

mixture was concentrated and the resulting residue was purified by silica gel column
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Hz), 7.97 (1 H, s). 20 [Production Exanple 77-1-2]

(6- Met hoxy- benzo[ b] t hi ophen-2-yl)-nethanol To a

tetrahydrofuran (100 nL) sol ution of

(6- met hoxy- benzo[ b] -t hi ophene- 2-carboxylic acid ethyl

ester (5.0 g, 21.1 mml) . described in Production
chramatqgreptny (exangisihdaretatei T Rillio 2 tﬂw.ﬁh&ﬁﬁ@&weuvé.(@ mg,

g, 52.8 mmol). The suspension was stirred at room
65%knperature for 30 minutes. The 25 reaction nixture

was distributed between water and ethyl acetate. The

H-NMRBpecthanqCDOIGKS Gum): 4t 041 (21d) $)oweaD (3H,@)y6.33 (dtkss), 6.96-7.01

anhydrous magnesium sulfate and filtering.. 115 The

(2H! i FUR-1ad (26N GONTIZE-RBIM2HE MR 75T (THeks)pT S8sT.70 (261, m),
obt'ain the title compound (4.1 g, quantitative).

trum (CDCl 3) 8 ©71.92 (1H, t, J=6.0
7.8%‘@@@@,@%?%, s§, 4. 8)7 (2(H|,Op2|? J=6. O(Hz), 6.97 (1 H,

dd. - 1=2_4 _ ) .
Proflippn Eerie Pl o2 yolo Hond P lin Sy fmethyiamine
le 77-1: 3
2- %gr{ﬁ%ﬁ%ﬁ?!@@z‘g[ b] t hi ophen- 2-yI net hyl -
0 (AUt banzy-bensoiuran-a-yimetryisoindolet, 3 diond (81 mg, 0.21 mmol)

(6- met hoxy- benzo[ b] t hi ophen-2-yl)-nethanol (4.1 g,
desetibed imBryduttion Exandplen’ 6:0-Piroethanpltd mkiapd detrabydrofuran (3 ml)
wer e added diethyl azodicarboxylate (3.32 nl, 21.1 _
wadaoded hplitdwne monehydrate ¢52.81mg, Md5l mmakid  This mixture was stirred
tri phenyl phosphine (5.53 g, 21.1 mmol ). The m xture

for Bapurs Whilethelting Qawiet esMer atAfter dilowirdy traureactidh enixture to cool on
reaction nm xture was concentrated under a reduced

sta@c?iﬁp,seét%r@@é difoli§ SBUILM BidRBoRME SURidHAVRS ipedrd thereinto

ca gel chromatography (heptane:ethyl acetate =

foué&'%} bySestigtlioh &g@{’é@m%@) tfgfe( %@r%ﬂ%%gﬂ?gég%g)@ed followed
by vigshinaiy 33t Al abing et anileiods papeffi Skess arkd
oo el e o s PR By 42 . 70%)
'"H-NMR spectrum (CDCl3) & (ppm): 3.91 (2H, s), 4.06 (2H, s), 6.34 (1H, s), 6.98-7.03
(2H, m), 7.16 (1H, dd, J=1.6 Hz, 8.4 Hz), 7.23-7.27 (2H, m), 7.35 (1H, d, J=8.4 Hz),
7.41 (1H, s).
[Example 77] 2-Amino-N-(6-benzyloxy-benzo[bjthiophen-2-yimethyl)-6-
methoxymethyl-nicotinamide

The title compound was obtained from C-(6-benzyloxy-benzo[bjthiophen-2-
yl)-methylamine described in Production Example 77-1-5 and 2-amino-6-
methoxymethyl-nicotinamide described in Production Example 4-1-5 in accordance
with the same method as Example 4.
"H-NMR spectrum (CDCl3) & (ppm): 3.46 (3H, s), 4.40 (2H, s), 4.80-4.81 (2H, m),

5.12 (2H, s), 6.37-6.40 (3H, m), 6.70 (1H, d, J=8.0 Hz), 7.05 (1H, dd, J=2.4 Hz, 8.4
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20 isoindole-1,3-dione Into a nethylene chloride (10
mL.) solution of 2-(6-nethoxy-benzo[ b]thiophen-2-

yl met hyl -i soi ndol e-1, 3-dione (1.0 g, 3.09 mmuol)

descri bed in Production Exanple 77-1-3 was dropped a

SR, 5 P AL B R O B8t 47 il 750702

stirred at OC for 4 hours The 25 reaction m xture was
(ZHp@be al kaline with saturated aqueous sodium

bi carbonate solution followed by extraction with
etThy stactincamateriaién theytosmeofl Gy Brbanaylasyenaofh]thiapieen-2-yi)-
foll owed by drying over anhydrous nmagnesi um sul fate

methpldntine wess synthddized iactoriing tiathe metimehdesdrivedbelew. a
reduced pressure to obtain 2-(6-hydroxy-

[Prd@ﬁk’b@igh B alth 1;9@ b0t 2\1&/ leIRICYd XY= bémdlsmhlepheﬁe-@maokﬁ #0acid
0

an N, N-di met hyl'formamde (3 m-) solution

Eth’gfefge hydr oxy- benzof b] t hi ophen- 2yl met hy! ) - i soi ndol e-1,
AR K A et marg 08RG bl el Aﬁ‘b‘ﬁ’d i E?E?nsﬁéuznm

2ot oA @E&pg‘aﬁt&‘éﬁ%ﬁ(@ rqugfr‘%?%%p acetate (3.56
bet ween et hyl acetate and water. The grgani ¢ | ayer
ml.,kh dmeliwasiadded petassiven cegbqwe AR aP HyHPBusTh'S mixture

magnesi um sul fate and 10 filtering. The filtrate was
wascithirashat eoosl tampenatarerfor 8dwiirpr eSbareaction mixure was distributed
resulting residue was purified by silica gel
betwdem etiivd gcetaity acdesstor: €Ty brgemid Eyer wasGeparated.fallowed by
and then 1:1) to obtain the title conpound (144 ny,

) th AR Gpagidvemnan Ehagné$iom sulfatdandIMeriny. Th
was af%szH s), 8 osﬁ?/?ﬁué aén7 26- S7”45 2H erifg. ©

flltraze %Jccﬁ‘%én%a‘féd [l”hder7 a 7€g|]cezjzpol(e%§hréﬁnd ?hégl?ésﬂlt%%r@%idue was
15 7.98-8.00 (1 oducti on Exanpl e

purlﬁ:eé %y@%yé(%lé% n?ﬁ%&g_{)?hby Z}ﬁé&?ﬂe%’t%}l bicetRL W237109 OT‘P) and NH

an e

silica %? &Fenzg@ﬁ (hed)[t%;%)e gwyﬁﬁggl)ag%yHﬁﬁ Eté;oatftﬂ%otheq‘fle compound

Pro I on Exanpl e 77-1-4 was added hydrazine
(6. 73&1%}6} ate

"H-NMR spectrum (CDCla) § {ppm): 1.41 (3H, t, J=7.2 Hz), 3.90 (3H, s), 4.39 (2H, q,
J=7.2 Hz), 7.02 (1H, dd, J=2.4 Hz, 9.0 Hz), 7.29 (1H, d, J=2.4 Hz), 7.74 (1H, d, J=8.0
Hz), 7.97 (1H, s).
{Production Example 77-1-2] (6-Methoxy-benzo[b]thiophen-2-yl)-methanol

To a tetrahydrofuran {100 mL) solution of
(6-methoxy-benzo[b]-thiophene-2-carboxylic acid ethyl ester (5.0 g, 21.1 mmol)
described in Production Example 77-1-1 was added lithium aluminum hydride (2.0 g,
52.8 mmol). The suspension was stirred at room temperature for 30 minutes. The
reaction mixture was distributed between water and ethyl acetate. The organic layer

was separated followed by drying over anhydrous magnesium sulfate and filtering. .
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(18.7 nmg, 0.374 mol). The m xture was stirred for 4
hours whil e heating under reflux. The reaction
m xture was allowed to cool on standing foll owed by
the addition of vvater and concentrati ng under a
r ressure he tqtal ,vol une h .
TheBelfieBnconpemiaiay sy i audad bEes e 4f oplalf the tite compound
di stri but ed betvveen ethyl 25 acetate and water. The
(410 qarditativedr  was separated fol | owed by washi ng vvith 2
1 N aqueous sodi um hydroxi de sol uti on and water, 8g7
H-EMR spetipamd CDGlaph &xrain1.92 (1 ul, a6 Had 3861(%M1 ﬁ)g4 (2H, d,
The filtrate was concentrated under a reduced pressure
J=6t®Hzp 8.9V {1Hhdd} J+2.4 Hnrid ia), 7124 1k s)g0aat(il Hadj ¥=3.4 Hz), 7.60
This am ne was used in the subsequent reaction

(1HWH pegis Wz, i fyi ng. [ Exanpl e 78]
2, 6- Di ani no- N- ( 6- benzyl oxy- benzo[ b] t hi ohen- 2-yl net hyl)

T e NS L s s g e e
soifget] Ashd, Product | on Bxample 17,15 ane

cotinic acid described in Production
le 1-1-4_in or.dance. w t t he same nethod as
B‘@ﬂ%t%tr%hvdfefwmnﬁﬂ@eﬁﬁ CDCIS) 5 (ppm): 4.51
brs), 5.12 (2H, ), .D. (8

(6- r@qqqoxm—bejgg[tz]th@ghergzyj) rpgﬂpar}glg A g 251 é’@poi)kgﬁabs):nbeg in

7.04 (1H, dd, J=2.4 Hz, 8 Hz), 7.13 H,
ProduetiprvEsarrmWnﬁ-z wersadﬁedldletml atzv;tdIc-':!rl:apawlatem(53 g2l 21.1

m, 7.59 (1 H d, J=8.8 Hz). [Exanple 79]
mmahAphtialididS (B a2 bt nabdl) mad-tépkéngphgsphite (353 g, 21.1 mmol).

met hoxynet hyl - ni coti nam de To an N, N-di et hyl f or mam de
Thel Hiktiite Was @titfetlait rébm temperature for 3 hours.  The reaction mixiure was

C- (5-brono- benzof uran-2-yl)-nethyl am ne (455 ng, 2.01
conEHﬁ%r%te‘E‘]e&?dérb.ﬂBd UtedProsiinbid theaeBLRingGedidt e%‘é@p%f ied by

2- am no- 6- net hoxynet hyl -ni cotinic acid (293

sallcﬁ g?élle tcﬁg?ﬂgﬁtﬁaﬁf)?@?{pté@e ggﬂ@gﬁﬁbﬁ? n?{ﬂi Ql.f')hﬂn cji_btaln the title
Wenzo RS s (1 ov g2 a1 o) Pt Foom U
NV 3{)3&%% B s BSmS 4. 8595 3. 5.06 (2H, 5), 6.94 (1H, dd, J=2.4 Hz,

8.8 Hz), 7.21 (1H, d, J=2.4 Hz), 7.58 (1H, d, J=8.8 Hz), 7.70-7.78 (3H, m), 7.85-7.89
(2H, m).
[Production Example 77-1-4] 2-(6-Benzyloxy-benzo[b]thiophen-2-ylmethyl)-
isoindole-1,3-dione

Into a methylene chloride (10 mL) solution of 2-(6-methoxy-benzo[bjthiophen-2-
ylmethyi-isoindole-1,3-dione (1.0 g, 3.09 mmol) described in Production Example
77-1-3 was dropped a heptane (1 M) solution of boron tribromide (15.5 mL, 15.5
mmol) while cooling with ice. The mixture was stirred at 0°C for 4 hours. The
reaction mixture was made alkaline with saturated agueous sodium bicarbonate

solution followed by extraction with ethyl acetate. The organic layer was separated
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12 hours. Water was added to the reaction solution at

roomtenperature followed by extraction with ethyl

acetate. The organic |ayer was washed with water and

sat. Nad followed by drying over anhydrous nagnesi um

sulfate, filtering and 25 concentrating the filt 3&
follcnlrrr@i:labyalryns:glmrelriaphyzd;rsm,mset'nagm:'t‘ﬁll»l"é'sﬁl-tiif@&e #ad *B@P‘T‘Ql edihg filtrate was

NH silica gel colum chromat ography (heptane: et hyl
con@éﬁﬁ‘élb@i dhdery rdduceltpréssura do obtdie 2H{EBhydrepyund (255

ng, 33% as a white solid. 1H NVR spectrum (DMSO-da) 8

-313-d B4060ndg,B7%y, J=5.1
berggiﬂ"fhoﬁwé’rﬁziy%ﬁetrﬁ())-isérr@lgle( 2, @)712 ((1 Hgs) )71 2L

(17 en f Rsdlpetrgitmiggon Feoliidn of S 57§00 (17

2- (gb}/gl‘oxy-benzol[_gj hlogl'len-gi-;yl&étﬂl -fsointore-1, 3@bonel (F23§,20.391 mmol)

2, 6-D am no- N ( 6- heno

werg Added PeiBer M FRREOTRIE [158 Bc driis Wﬂaﬁﬁﬁﬁﬁgw §mé (70 L.,
accordance with the sane net hod E&(Oaprp .’H%

0.587 eniall ) Theanixigewas stimes aﬁﬂpg"@i?f nites: The'tBaction
2- Am no- N- ( 5- et hoxynet hyl - benzof ur an- 2- yl net hy

mixtiirieheay disthiylitedi betiveen syl asetpte andiwatek onplag 953%% layer was
obt ai ned from 2-am no- N (5- br ono- benzof ur an-

waghatd Withwater foliomidioby dfifiy buercanhydious eagmesiurp sylfate and
Production Exanple 56-1-5 15 and

filt r@“t yﬁheeﬁlﬂgt@’WBE Rphcshiaedimdée acedaedd ipresdune anti toa resulting
1-1 in accordance with the sane net hod as

@%@%ﬁ 90 1 G i Mo - 1011041
SR AR A B ) T,
et 665l o A 8 P 78870
7 26aE 4@l ), 2158 RO bl 302 2.1 oy 1657 (o ),
stirring for 40
7.98-8.00 (1H, m).
[Production Example 77-1-5] C-(6-benzyloxy-benzo[blthiophen-2-yl)-
methylamine
To an ethanol (5 mL) solution of
2-(6—benzyloxy-benzo[b]thiophen—Z-yImethyl)-isoindole-1 3-dione (144 mg, 0.36
mmol) described in Production Example 77-1-4 was added hydrazine monohydrate
(18.7 mg, 0.374 mmol). The mixture was stirred for 4 hours while heating under
reflux. The reaction mixture was allowed to cool on standing followed by the
addition of water and concentrating under a reduced pressure until the total volume
of the solution was reduced by half. The solution was distributed between ethyl

acetate and water. The organic layer was separated followed by washing with 2 N

aqueous sodium hydroxide solution and water, drying over anhydrous magnesium
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m nut es under ice-cold conditions. The reaction

m xture was cooled to -78C and chl oronet hyl ethyl

ether (1.1 nL, 12 nmol) was dropped into the reaction

m xture. 25 The reaction m xture was gradual |y warnmed

to roomtenperature followed by additionally stirrin
sulfate arsbiiliaringoe reha filtratewas cepgeatratedindes & fedycad Hﬁﬁ-ﬂ eto

was 119 distributed anong water (100 nmli), saturated
obtaig teotite sompouad (504 mhy, quahtititivedy | Thistamine(was uaed in the

The organic | ayer was separated foll owed by washi ng

sub%(ﬁﬁbrﬁ&éactidﬁaﬂthaﬁlg)mmgmrati ng under a reduced
pressure. The residue was purified by neutral silica

| ' i K I i AW
G e A S B el L i e R

. colorless oil. 1H NWR spectrum (CDCI3) S (ppm:
“'@'?‘@%%‘?92 (15H, ), 1.16 (3H t, J 1.26-1.35

=7.0 Hz),

5 He s oirpdyny Wes gbtaindr ot 6 Benaproxy B olBt,
o e deaeb ek el BB 1

following Tables 1 to 12. 10 15 20 25 120 [Table )
2,6-t]aralenisotinic asid sieserited in Rradyztion Example; 1=H1¢ i agogrgance with

O00/\ O Exanple 2 0 Exanple 8/ b H1 0/ | H 10/
the same method as Example 1.
'H-NMR spectrum (CDCls) 8 (ppm): 4.51 {2H, brs), 4.77 (2H, d, J=6.0 Hz), 5.12 (2H,
s), 5.78 (1H, d, J=8.4 Hz), 6.11 (1H, brs), 6.45 (2H, brs), 7.04 (1H, dd, J=2.4 Hz, 8.8
Hz), 7.13 (1H, s), 7.31-7.35 (2H, m), 7.37-7.41 (3H, m), 7.44-7.46 (2H, m), 7.59 (1H,
d, J=8.8 Hz).
[Example 79] 2-Amino-N-(5-bromo-benzofuran-2-yimethyl)-6-
methoxymethyl-nicotinamide

To an N,N-dimethylformamide (10 mL)} solution of

C-(5-bromo-benzofuran-2-yl)-methylamine (455 mg, 2.01 mmol) described in
Production Example 56-1-4 were added 2-amino-6-methoxymethyl-nicotinic acid (293
mg, 1.61 mmol) described in Production Example 4-1-5, triethyiamine (700 pk, 5.03
mmol) and benzotriazol-1-yloxytris(dimethylamino)phosphonium
hexafiuorophosphate (1.07 g, 2.41 mmol) at room temperature, which was stirred for
12 hours. Water was added to the reaction solution at room temperature followed
by extraction with ethyl acetate. The organic layer was washed with water and sat.
NaCl followed by drying over anhydrous magnesium sulfate, filtering and

concentrating the filtrate under a reduced pressure. The residue was purified by NH

silica gel column chromatography (heptane:ethyl acetate = 1:1) to obtain the title
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H2N N NH2-- H2N N NH2--0 Exanple 3 Exanple 9 0 0

O\ HH2ZN N NH2 p HZN N NHz O OExaangplooExarrpl\eN
40l HHNNH 0 _ H2ZN N NH20O |ILY Exanple 5 Exanple
117 OO0l ~HHNNNH2 O NOI HNNH 0 Exanple 6

Exarrple12 OO0OI HO VI, H NNH OHZNNNH 5

comhzénm ]sazﬁx)aambwmﬁe éolhple 19 0 0 NOH / \ H
N NNH2 0 ~ Exanple 14 Exanpl e

"H-NMR spectrum (DMSO-ds) & (ppm): 3.35 (3H, s), 4.30 (2H, s), 4. 60 (2H, d, J=5.1
Hz), 6.62 (1H, d, J=7.9 Hz), 6.75 (1H, s), 7.15 (2H, brs), 7.40 (1H, ddd, J=0.9 Hz, 1.1
Hz, 8.6 Hz), 7.54 (1H, d, J=8.6 Hz), 7.80 (1H, d, J=2.2 Hz), 8.00 (1H, d, J=8.1 Hz),
9.05 (1H, t, J=5.9 Hz).
[Example 80] 2,6-Diamino—N-(6-(2-phenoxy—ethoxy)-benzofuran—2-y|methyl)-
nicotinamide

The title compound was obtained in accordance with the same method as
Example 2.
MS m/e (ESI): 341.19 (MH")
[Example 8l1] 2-Amino-N-(5-ethoxymethyl-benzofuran—z-ylmethyl)—6-
methoxymethyl-nicotinamide |

The title compound was obtained from 2-amino-N-(5-bromo-benzofuran-
2-y|methyl)-S—methoxymethylnicotinamide described in Production Example 56-1-5
and tributyl-ethoxymethyl-stannane described in Production Example 81-1in
accordance with the same method as Example 47.
MS m/e (ESY): 370.21 (MH")
[Production Example 81-1] Tributyl-ethoxymethyl-stannane

To a mixture of diisopropylamine (2.1 mL, 15 mmol) and tetrahydrofuran (30
mL) was dropped n-butyl lithium (2.4 M n-hexane solution, 5.0 mL, 12 mmol) at -78°C,
which was stirred for 30 minutes at the same temperature. Tributyl tin hydride (3.3
mL, 12 mmol) was dropped at the same temperature followed by stirring for 40
minutes under ice-cold conditions. The reaction mixture was cooled to -78°C and
chloromethyl ethyl ether (1.1 mL, 12 mmol) was dropped into the reaction mixture.
The reaction mixture was graduélly warmed to room temperature followed by

additionally stirring at room temperature for 3 hours. The reaction mixture was
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0Ol / HF NHNNNHI / \ 0 HNNNHZ O _
Exanple 15 Exanple 21 0 / HNO I NV NHH I / \ 0 HZN
NNHZ O H2N/ F Exanple 16 Exanple 22 N NOIl H F

HZN N NHZ 1/\ 0 H2ZN N NHZ /\ O Exanple 17 Exarrple 23 N
ONOIl i HI/\ A HHNNNH 0 HZN N NH2 0\
distbuten laencr) waten(h 80 2dL), saturatedoaquequs ammoniakgo mLm and diethyl
NH2 O 5 122 [Table 3] Exanple 25 Exanple 31 O
ether (100 mL). The organic layer was separated followed by washing with sat.
NaCl and concentrating under a reduced pressure. The residue was purified by
neutral silica gel column chromatography (heptane:diethyl ether = 30:1) to obtain the
title compound (2.8 g, 65%) as a colorless oil.
"H-NMR spectrum (CDClz) & (ppm): 0.87-0.92 (15H, m), 1.16 (3H, t, J=7.0 Hz),
1.26-1.35 {(6H, m), 1.43-1.55 (6H, m), 3.36 (2H, q, J=7.0 Hz), 3.74 (2H, t, J=6.5 Hz).

The structural formulas of the compounds obtained in the above-mentioned

production examples and examples are shown in the following Tables 1 to 12.
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~NOOI, HIO 101, HI/~~NNHz O NNHz O
Exanpl e 26 Exanple 32 & ~1 OOI H HiO NNHz N Hz
0 Example 27 Exanple 33 0 N O/ HI OiOl NNHH OO0
NNHz OO0 z Exanple 28 Exanple 34 O NOOI HiO N
NH1 /\ ONHz O H2 Exanple 29 Exanple 35 0 0 \ e N
[TablHI] O N NHz O\--C Exanple 30 Exanple 36 0 HIl - O
H O N NHz O~ N NH,
Example 1 ExaniJI/eé\/ri
Example 2 Examp/leg\/(ﬁ b
Example 3 Example 9 \N
0 0
e N 8] |\ N lo
I L n | P
HzN N NH2 0O HZN N NH2 Q
< M\
Example 4 o Example 10

ﬁN IO
H
-0 N7 NHy 0 :
0
~ N o
o M i H
-~ N~ “NH, 0
Y

Example 5

Example 6

0
~ N | 8]
| | H
H,N~ N~ 'NHj OL\

Example 11

Example 12

= N |0
| __ H
HNT N7 TNHq Q
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3 [Table 4] Exanple 37 Exanple 433 HNNHZ OF \ N O
/ HN NHZ O- Exanple 38 Exanple 44 NI HIl i0 NH\
i0O NNHZ NO Z N Exanple 39 Exanple 45 Ho/ \ o |
110", N 11H2 ON NHZ O N Exanple 40 Exanple 46 N O
I, HO \ iO HNNHZ O NNHZ N o Exanple 47

ggple 41 0 0O N,o |l Hr i0 NNHZ O N NHZ O - Exanple
42 0-\ Exanple 48 N OO

Example 13 Example 19
0 Ny o
= N 0 | P H l
|l L b HN7 N7 NH, 0
HaNT N7 TNH, 0L< L\\
Example 14 Example 20

RN 0
OV T N T
|/ H l P 4 E
HoN™ N™ 'NH, 0 HoN" N° NH; 0 t |

Example 15 Example 21
= N 0
Y M il
N HoN” N~ NH, 0
HNT "N” “NH; OL<\ \_QF
Example 16 Example 22
DAAS ﬁfﬁ T
| H l = F
HNT N7 NH, 0% HN" N7 NH, o@
Example 17 Example 23
= N O
DR ,(I?L o ci
L+ HN” N7 NH, o
HzN N NH2 Q
N
Example 18 Example 24

0
0 ~ N
TN T | Ho |l
~ H /0 -~ NH o
H,N™ "N” NHp 0 N 2 \
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I~HFI H iONNHZ 0O i0 NNH2 5 124 [Table 5]
Exanple 49 Exanple 55 0 Np OIl: HI/\ iO0OHI / \' N
NH2 N NH2 O Exanple 50 O Exanple 56 N o H H2ZN N NH2 O
i0 NNH2 Exanple 51 Exanple 57 O H HI/ \ [ 17\

H2ZN N NH2 N NH2 O Exanple 52 Exanple 58 Hlo/ | H Ip/
rrab\egiZNNNl—QNNHZO 0 Exanple 53 Exanple 59 0 H1 H I
/" \"NNH2 H2N N NH2 O~ Exanple 54 Exanple 60 0
Example 25 xample 31
S o H
o M N S 0
- N~ "NH; 0 \3_7
. i \
Example 26 Example 32

o
| H | 0 = NH o
-0 NZ “NH, o N 2
\\ ¥\\
Example 27 Example 33 o
\/(\\J\jN IO O\/(\/‘:U\” IO
Example 28 Example 34

i o)
2
\ﬁﬁ |O (0] I = E I
~0 N NH, 0 - N~ "NH, 0 :
Example 29 \‘>~ Example 35

i o
NN | H cl
| Ho | _0 NT N 5
0 z 2
o O{ L@

Example 30 Example 36

0
o | L H o | i H )
- N~ "NH; 0Lé N NH; -

F
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NOI \ 2HiOIlI NN 1 / N NH 5 125 [Tabl e 6]

\
Exanpl e 61 Exanple 67 | HI/\ I HI~\ N NH2O N NH2 O
Exanpl e 62 Exanple 68 HH 10/ \ NNH2 O NNH O
Exanple 63 Exanple 69 1 HO O /\ I HI /\ NN NH0 N
NH2O Exanple 64 Exanple 70 0 NO I \ HNNHH/ \ p N
OOHo VI HI of \' N

0 Exanple 65 Exanple 71
[Ta%JJNNHZO Exanpl e 66 Exanple 72 0 0 HOI1 HHI/\

Eyamgizeg,'] N NH2 0 Example 43

Example 38 Example 44
o M n |
d N~ "NH, o

- =D

Example 39 Example 45
xr” N O
o M L ow
- N~ "NH 0 —
=
N
Example 40 Example 46
X o
_0 | P HH | -0 N° NH; ¢} —
NT N 0
i — L@“
o= le 47
Example 41 Example
~ N o
o M Jd o H
-~ N NH;
0—-—.
Example 42 Example 48

s

XN 0 X N

o | P H | F | H
-~ 0 -~

N~ "NH, 0 i - N~ NH;
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5 126 [Table 7] Exanple 73 Exanple 79 N" Oe~H O N

NHH O HZ Br

Exanple 74 Exanple 80 H HN HI1 / ~~O

HZN N NHZO HZN N NH2 O Example 75 Exanple 81 1 HH
I~/ i0 NNH2 OONNH O Example 76 OH 1 N NHZ O

Exanple 77 F 0 OHI N NHZ O Exanple 78 0 thcO HZN
[TablRl Y2 Co
Example 49 Exar\njﬁi/g\
Example 50 Exanjp/l;ﬁri
0\
Exajf/ke?\ Example 57 o
Example 52 Example 58
L CEi
| | H
HoN" "N” "NH,
Example 53 Example 59 0
= N
| 1 H
H,N™ "N” "NHp
Example 54 Example 60

] N
H

o

e R

LTy,
agr N
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5 127 [Table 8] Production Exanple 1-1-1 Production
Exanple 4-1-1 00 NCO~/ | OHH2N I NH2 C N NH2
Production Exanple 1-1-2 Production Exanple 4-1-2 0 O
O~ 1 0 H2ZN N NH2 C N NH2 Production Production
Exanple 4-1-3 Exanple 1-1-3 \  HZN N NH2 Production

[Tablerglduction Exanple 1-1-4 Exanple 4-1-4 0 OH ~O HZN
N NHZ i O N NH2 Production Exanple 4-1-5 O OHiON

Exahigfe 6P 128 [Table 9l Example 67
C(i T Oii a
N NH2 (8] N NH» 0
L\\ L\\
Example 62 Example 68

= 0 R N 0
& T (I& T
Example 63 Example 69

TV YN
| on DI
N~ “NH, o\‘< N~ NH, 0

Example 64 Example 70
0
O
o) = N
O L
N NH, o) N° NH; 0
j‘ \T\\

Example 65 Example 71

0 0
x 0 X N o
N~ "NH, 0 N” 'NH; 0
\*t N
Example 66 Example 7

2
0 A o
CLiT W
H N~ TNH o)
2 2
N  NH»; O%
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Producti on Exanple 1-2-1 Production Exanple 7-1-1 o
~0l oo H OProduction Exanple 1-2-2 Production
Exanmple 7-1-2 HO HOI O \ OHI/ O 01 Production
Production Example 1-2-3 Exanple 7-1-3 0 o &N\N~f OO
Producti on Production HZN Exanple 1-2-4 HO Exanpl e
[Table 44 O O X J/ OP Production Exanple Production
Exanmple 2-1 O7-1-5 &NC-"O HZN N NHZ OH Production

Exanpl e 5-1 Production le 79
ExamgI%'IB Examp
H

SO NV

|/ H | 0 =
_0 NT NH, o - N” "NHj

q Br
Example 74 Example 80
4 .

= N N = N 0O

| L H o LR o
HaN™ N7 TNH, 0 H,N™ "N™ NH 0/\/\©
Example 75

Example 81

=%

X0 ~ e
A0 N N, © 0 | L B

O SNTONH,
0™

Example 76

=" "N
o h®s
TN e

Example 77 F
0
= N 3
| Ho |l
/O =
N NH, OL.@
Example 78

O
= N IS
| L H
HoNT N” NH, 0 :
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O HZN o Exanple 7-1-6 10\ HNNHZ2 OH 5 129 [Table
101 Production Exanple 8-1-1 Production Exanple 49-1-3
O 0O eN-~j o 0 O Production Exanple 49-1-4 Production
Exanple 8-1-2 0 ~\ F OH2N 1 0 O Production

Exanpl e 52-1 HZN Production O Exanple 8-1-3 1 NIZ H I

[TadTgIgF\IN NHZ OH Production Exanple 47-1 0 0,9 F N1 i0
INNHz O F F Production Exanple

Production Exampie 1-1-1 Production Example 4-1-1
0 0
NC = OH
e C)
H,N™ “NH, ClI” 'N” 'NH2
Production Example 1-1-2 Production Example 4-1-2
o o)
J\/f o o7
X o
HaN N NHz Cl” 'N° 'NH.
. Production
BT .
~ 07 "5 07
-
H,N™ "N” “NH, _#/F’j
Production Production
Example 1-1-4 Example 4-1-4

O
AN oH @ o
— O .
HaN N NHz - N NH 2

Production Example
4-1-5 0

ﬁ o
—
A0 N™ "NHz
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0 49-1-1 ~o0 o ~\ O Production Exanmple 49-1-2 HOI O
\ 0O 5 130 [Table 11] Production Exanple 56-1-1
Production Exanple 73-1-1 0 ~01 O~0 NOH Br
Producti on Exanple 56-1-2 Production Exanple 73-1-2

IC NHOIO ~O Br Production Production Exanple O

[TabEx®@pl e 56-1-3 73-1-3 H N/ \ Ol / \ HO Br
Production Exanpl e Production Exanple 56-1-4 73-1-4

Production Example 1-2-1
0

/\0 IO

O
Production Example 1-2-2
HO™ Y 0
O
Production
Example 1-2-3
T =

o 0

<

Production
Example 1-2-4

0
O

Production Example

2-1
= N |O
| | H
HoN" N” NH, OH

Production
Example 5-1

0
= N | o
o M H

Production Example 7-1-1

@\/0
H. :[ :\0/\©
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Production Example 7-1-2
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Example 7-1-3
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Production
o Example 7-1-4
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Production Example
o 7-1-5
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Production
HN o) Example 7-1-6
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HZN O O HH Br Production Exanpl e Production Exanple

56-1wi ~ 73-1-5 HOHI10/ \ RN NNH2 O Br

Production Exanple 81-1 Production Exanple 0 59-1 0

Sn--\ Hv O~ NNH2 / \-OH 5 131 [Table 12]

Producti on Exanple 75-1-1 Production Exanple 76-1-4
[Tallen0y o / / \ o - H2N | [ [/ Production Exanpl e 75-1-2

Production Exanple 77-1-1 O rodutlon tion
Praguslipn 6xempiBtlel 75-1-3 77-1- ) Ekpf BT

RlreY diﬁ’{}@

N\

Production Example 8-1-2
HO™ HN T Q

0 0

\~\\ Production

Example 52-1
0 Production

"N Example 8-1-3 /(f\

o]

L\

Production
Example 47-1

O,
ﬁ Ty
Production Example
0 .
SRS
0

49-11
Production Example
49-1-2

Ty £

Production Example 49-1-4
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Production Exanple F Production Exanple 76-1-1 77-1-3
O pNSHOO 0 Production Exanple Production
Example 76-1-2 F 0 77-1-4 &N~-Tj] S _ HO Production
Exanpl e Production Example 76-1-3 77-1-5 H2N/ \ | /
\ O\ / NOO 132 Pyridine derivatives (1) or salts,
drates thereof according to the present
rrabﬁ];l/}gynti on denonstrate superior inhibitory activity on

Prolili@io@ xadisl8 B6e1 pr ot ei n  t r efregoetiondrxarerig 73-1-1
antg- Candida activity and anti-Aspeggillus activity,

n areoalso superior in terns Qf
pPopefjti saf ety and net abol i c s abj maki ng
t hen emely useful as a preventib t herapeutic

agents fungal infections. [Pharnmaca

¢ antifungal activity of conpound (1) of
heionr iggventi on was assmpaastioryxample3Fhg: 1)

Pméﬁqpﬁ)‘éﬁam%%c ?vi ty and anti-Aspergillus activity,

and 5) activity in 10 the experi 3 alysystemc

HO'ca al infection nodel in mce>~dgn~erler to
de te the useful ness of conpou i ng
to th esent invention. 1. Anti-Candid Ovity and
Anti-Aspergillus Activity (1) Preparation of Fungal
Suspens| n!S=’roduction Production Example
0 Example 56-1-3 73-1-3
0 H
N Ho” <
0 0
Br
Production Example Production Example
56-1-4 73-1-4

HaN Y] o 4
H N
| /-‘q
Br _ 0

Production Example
- 56-1-5

T N
/H

N~ NH,

0

Br

Production Example
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Production Example
73-1-5
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131



For the C. al bicans E81022 strain, a fungal suspension
froma standing culture 15 48 hours at 30Cin a
Sabour aud dextrose liquid culture nedium (SDB) was
diluted 10000-fold with 1.3-times concentrated
RPML1640 nediumto prepare a fungal suspension
ﬂ'alﬂ@ﬂQ]il ning 1 to 2 x 104 cells/m. For the A
fum gatus Tsukuba strain, -80C stored strain was
diluted 1000-fold with 1. 3-tine Alptsl76-1-4
Pragiemtias Egampti ddnitd prepare a fuﬁ&oa Eﬁﬁgté‘?s. on
containing 2 to 3 x 20 103 cells / m. (2)
Preparat|on ug Dilution Plates Using a
YRd *,. pl ates, 8 sanpl es I

was di spensed 240 pl of stegile [ ed water,
and on the 2nd to 12th row weré€ di'spefsed 125 L of 4%
%@cﬁbﬁggwpwtsqxz de sol uti on.PAddugtiordE xamplec? ixd sl
I'ssolved I'n di methyl sul foxide to prepare a 5 ng/m
solution follovwed by adding 10 L of

t he ) } of the prep
pr g 3 -sserlal 2-fold di 25 ,L of
0 ¥ + 125 L of 4% di met hyl sul f oxI i on) on

N?e plates. This sanple dilution soluti
di spen ddtiohhe anount of 25 tom
96- wel ? 'O$5_f1og MC masur%ﬁﬁ??ﬁ Eﬂ%gﬁﬁpr epare a
sanpl e é t|on plate. 5 (3) ation of Fungal
Suspensi a 0 re The fung p8&nsi on prepared
[ Ao} n(gd n/t he anount 031075 :

the fl at-bottoned 96-wel | ont ai ni ng

25 L/ wel |l of the test conpound prepared in (2), and
a standi ng culture was carried out aerobically for 48

(4) M C Measurenment ThpJguetieh Fxample
P@EH@@"&%’&%‘%@L thht dearl y inhibited fung-,rah ;grlowth ag

npared w e control by visualginspection was
defined

ni mum growt h i nhi bigor
(MC. The foll ow epy esgptative

g Yprepared in the exanpl S J
o]
Production Example Production Example
76-1-2 F 77-1-4
o ¥ (ﬁ«T@ ~O
L
Production Example ?;o?uSCtion Example
76-1-3 -1-

- A Ty O
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15 nmeasured for the anti-Candida activity and
anti-Aspergillus activity by the neasurement nethod
described in 1. As a result, as shown in Tables 13 and
14, it was found that the conpounds according to the
present invention clearly had anti-Candida activjt
apyridite dedptivet (1) s salts; of hydrates theepof agcpring © present
Exanpl e Anti-Candi da Exanpl e Anti-Candi da Exanple

in Ranedéitinkibity tivitytorvi Rb-anghered pretein
Veﬁgg’ § & Sﬁ%? (B/m) 10 s 25%0 oA 4

tranég @ p%@ce%é 8n@ 80%770%5 §c€\ﬂty1ar5t§ aﬁﬁ-Agp%ggigzgs gcfggtﬁsgngag also

o 1
extremely y3eubas asvaatis 3otmidce s sty e fulgdfinfietids:
[Pharmacological Test Example]

The antifungal activity of compound (1) of the present invention was assessed
by measuring: 1) anti-Candida activity and anti-Aspergillus activity, and 2) activity in
the experimental systemic candidal infection model in mice, in order to demonstrate
the usefulness of compounds () according to the present invention.

1.  Anti-Candida Activity and Anti-Aspergillus Activity
(1) Preparation of Fungal Suspensions

For the C. albicans E81022 strain, a fungal suspension from a standing culture
48 hours at 30°C in a Sabouraud dextrose liquid culture medium (SDB) was diluted
10000-fold with 1.3-times concentrated RPMI1640 medium
to prepare a fungal suspension containing 1to 2 x 10% cells/ml. For the A.
fumigatus Tsukuba strain, _80°C stored strain was diluted 1000-fold with 1.3-times
concentrated RPMI1640 medium to prepare a fungal suspension containing 2 to 3 x
10° cells / mi.

(2) Preparation of Drug Dilution Plates

Using a U-shaped bottomed 96-well plates, 8 samples / plate (Ato H) of sample
dilution solutions were prepared. On the first row was dispensed 240 pl of sterile
distilled water, and on the 2™ to 12" row were dispersed 125 uL of 4%
dimethylsulfoxide solution. Weighed sample was dissolved in di methylsulfoxide to

prepare a 5 mg/ml solution followed by adding 10 pl of the solutions to the first row
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135 [Tabl e 14] Exanple Anti-Aspergillus Exanple
Anti - Aspergillus Exanple Anti Aspergillus No.
activity No. activity No. activity (9/m) (9/m)
(9/m) 1 1.56 38 0.78 57 1.56 23133915658156
3 0.78 40 3.13 59 3.13 4 3.13 42 3.13 65 13
of tA8 pheparedDlate8 Bndoprepating 4 26step seoial 25eld dﬂuilosg (11%5 uL ‘of solution
12.5 72 1.56 12 1.56 47 1.56 73 25 13 1.56 49 6.25

+ 1@3 ud: dﬂ%lﬁm@t@ﬂs@ﬂaxﬂi&&iﬁﬂod} GSthe2platess6 Fis ample dilution
'5 24 3.13 6.25 81 6.25 29 6.25 54 0.39 -- --

SOiﬁAIO#ﬁ%%rdl <&l ifXRé % \dureadn 96qa. fod aat-bettortativeliplates for MIC

reparation o Fungal "I nocul ant 5 A standing

cul ture was static
megpys "?%Qﬁf"c’rct%ﬁ #gﬁés%%m%@ﬁgﬁ géék}giﬂ aud' s dextrose
ag recov f cells were
(s u&%’&@g@) 9f “?Bﬁ"%ﬁbgﬁq‘ |‘§Q‘?‘2‘Ja| sal i ne. By
counting the fungal nunber, .0 t onet,r, | at e
cuTperfenaR SuspeBRPBAPREIn 1A BRS GBI ARy 3F 75 L./ well t
sterilized saline to serve fungal i ngcula {1 ee§
inocutate thepfiativattaroed 96- wﬂbalatwmfalmwaﬁ% well 9??81% t
of 0.2 nL to inoculate 4.5 to 5.5 week-old femal |ICR
compoand préfperetian (2)y end & dtandi@eculteire syasoearapd out aerobically for 48
hours at 35°C.
(4) MIC Measurement
The minimum concentration that clearly inhibited fungal growth as compared
with the control by visual inspection was defined as the minimum growth inhibitory
concentration (MIC).
The following representative compounds prepared in the examples were
measured for the anti-Candida activity and anti-Aspergillus activity by the
measurement method described in 1.  As a result, as shown in Tables 13 and 14, it

was found that the compounds according to the present invention clearly had

anti-Candida activity and anti-Aspergillus activity.
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(3) Treatnent 136 From 0.5 to 1 hour after fungal

i nocul ation, 0.2 nL of agent solution (dissolved or

suspended in sterilized saline containing 6.5%

di met hyl sul f oxi de and 3.5% Tween 80) was adm ni st ered

into the stomach using a peroral probe, three tines
l'rabée/éﬁ} 4 hours. The agent concentration was set at 10

%rﬁﬁ@aﬁb‘ﬂ@ﬁ’r EXa AntiCarkliid¥e & le¢as | Anti-Candida
an| pral s (4) Determ nat |n§‘ir)1] of | Resul ts The pr)ﬁﬂg%tive activity

dilbect \as agEvié¥ mi ned lNoobse vi @§tYit e | ded¥®r unt i

14 days afte nf ecti on and ng(the nean /mi
survi val I}As h resul t, as; sg'géﬁl n Tabl e 15, rric:e(]'tg )

agym ni stereq]_ggth he cogpound 1@ 2scording 49 the 0.39
present |[invention survived fof a long time as_conpated

t®2the |non-128br ni st ereESgroup, d@a?s’y demonsbtat i ng 0.2

that th comotndel A~y
C TLLAT LB

P vuu YO ST+aE€0 —T1g ro—t plU)UHL j venrtTon
de'?‘mnstrate aﬁl- andi dggactl |ty1l§16wv3 as 1. 1.56

[ TADIE PPl €[ NOS BBan SurvnqqlsDay; 1836 2 6.25
8. 356 4 10.2] 512.8 6111 788 996

Ndh- adni|ni stte7&d gfoup 374 tol|4.0 025 Industrﬁél 1.56
i bit-ityv_Acecoidit "" +C +he Sent—iventi 1

py? i di ne derd- (Bt i vés (Ii3 or sal tp %Q hydrat e ? 6.25

T h;ar cof accy g‘éng 0 thaggpresent inggntion, Ikginhibit 0.1

expr essilon of cell [wal | surfaCe
8 1.56 40 3.13 59 0.78
12 0.78 41 3.13 65 1.56
13 0.39 42 1.56 69 0.39
14 1.56 43 0.78 70 0.78
16 3.13 44 0.78 72 0.78
17 0.78 45 125 77 0.39
22 .39 46 0.39 78 0.39
23 1.56 47 0.78 80 3.13
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| ayer protein, inhibit cell wall assenbly and inhibit
t he adherence of fungi to cells to 137 prevent

pat hogens from denonstrating pat hogenicity, thereby
denonstrating effects against the onset, progression
and prolongation of infections; and 2) are superior in
[Tablenap of physical properties, safety and netabolic
——stabi

nd—aperexttemel yHRpl Wi B P LEES| ARti-Aspergillus
Exarapigpe | AT EAAERTIF |t oM RERC] T uarordlEs b RPN, o
qyai m L. Aectdtypound repsesent ed 3V¥he 1ol | dvb.ng activity

formulal(l}), a salt or hydrat greof: O X Rl H (ug/ml)
R2 (1) {N hﬂg@)m 5 wherein ?e%resents an _oxyge

-

atpm SUl T U s om or - NBB, RL reprOemnts a hy87ogen 1.56

atom a halogen at gm-—a cyanolgroup ar-hoe gtot

=

or2 an al bi t r3a1@ gr oup s§9ect ed %ré‘n‘?’@ubst it ueﬁs group 1.56

are—R2 R3—+ndepeggenttyTe ent ja nyggogen 313
at%m a haI ('Pg-é at gm 4?0 hydr oxy 'P%rour or gﬁ
arpitraily grpyp sellect ed2from|subg13uentl gro6h c, 3.13
except flor _a caselin which R2 and R3-are beth 39
hy@ir ogen at dhE8 [SLbstit"r@ent grou-8? a Cl.6 §Pky| 0.
ar oun -] a ol lead

-4 O Heery T d €25 iky | g Up, .56
?3368Pcycl oal1k96 éup, |4§up 5 cycqj%gl Kyl Z al kyl !

group,” 4 CIL-Psl Koxy grqap, a|C2-orabkenyl oxy?@roup - 1.56

15 a C2-6 alkvnvlo y group, a 3 8 Pvn!n#Lknvw SO

a123- 8 dycl ohbByl (14 al4l70xy grou!o'll-?_ﬁ Cl.l6 al f@l thig¢ 25

kL A A I
16 6.25 51 0.78 78 1.56
22 1.56 52 0.78 79 12.5
24 3.13 53 6.25 81 6.25
29 6.25 54 0.39 - -

2.  Experimental Systemic Candida Infection Model in Mice
(1) Preparati_on of Fungal Inocutant

A standing culture of C. albicans E81022 strain was static cultured for 48 hours
at 30°C in Sabouraud's dextrose agar (SDA), and the recovered fungal cells were
suspended in sterilized physiological saline. By counting the fungal number on
cytometry plate, the suspénsion was diluted to 2 x 107 cells / mL with sterilized saline
to serve fungal inoculant.
(2) Infection

The fungal inoculum was used in the amounts of 0.2 mL to inoculate 4.5 to 5.5
week-old femal ICR mice in the tail vein (4 x 10° celis/mouse).

(3) Treatment
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group, a nono-C2.6 al kenyl am no group, a nono-C2.6

al kynyl am no group, a nono-C8-8 cycl oal kyl am no

group, a nono-C3_8 cycl oal kyl Cl1.6 al kyl ami no group, a
i-Cl.6 al kylam no group, a Cl.6 al kyl carbonyl group

d
a a 6 koxy,Cl. 6 al kyl oup -and : ;
azioh 3 fhoft éetruBadl tbouBtaRP0 7 k8 2gBAE SyliBH Raissoved
arbitrary groups. selected fromthe follow ng. o
or sygpended, ghﬁtegh%s@fnq@@tﬁmﬁ% &Wes“rviﬁ}ﬂ%%]d%and 3.5% Tween
hal ogen atom a hydroxyl group, a nmercapto group, a
80) syasnedministeredint the stemagh usina g perocd-prebetireg limes every 4
a 5- to 10-nenbered heterocyclic group, a Cl-6 al koxy
hougs.oupheadeahcemiandsatibhavad setratutQ) mg/Ko abd the nenbegodapimals in
c] a C1-6 al kyl group, a C2-6 al kenyl group, a C2-6
on%ﬂ@mgmagswm. C3-6 cycl oal kyl Cl1-6 al kyl group, a
10 aryl Ci1-6 al kyl group, a 5- to 10-nenbered

4) hah SlePeidtion SFiR&suid! Kyl group, a Cl-6 al koxy group, a
{ )Cg% al keny‘ooxy grouup, a C2-6 al kynyl oxy group, a GCsio

ar -8 I =0 ;

o EBro S R e et d SRR g ofceryf S HEBO URY 4 ays

al. kox royp,,a, 5 to 10-nenbere eterocyclic Cl1.6
aftebinixyort PO Galcliating Ge PRAR puedsa dBRoxy o oup, a

nmono- C6. 10 aryl am no_group, a nono-C6-10 aryl Cl-6

A1AS RAREHY 25 Shawn in Tabled B, myes AdmiISiSTadWin S RAmPauNd

Cl-6 al koxy Cl1-6 al kyl group and a 5- to 10-nenbered
accpedieg de the presect irereaﬁwy sugdivembiorgnlengdirhe gss@prpared to the

described in substituent group ¢ may have 1 to 3
norgadmirsstesddgternp, clicariyrdemaomstratinguibat thescanpagnds aecording to the

hal ogen atom a Cl1-6 al kyl group and a Cl-6 al koxy
preSémtufvertionldemenseatenshti-Cantile scthity in vivibeaswel.at e

t hereof according to Caiml, wherein Rl represents a
[Tabidrspogen atom an amino group or a Cl-6 al koxy Cl1-6

alkyl 20 group. 3. The conpoynd, or the sali _or the
hydrate Exempe Nascording to (laim1, Meen&urvikal Days
represents—&a ,T.ydr ogef—atom—af—afmtno—group ot 9%
nmet hoxynet hyl "group. 4. The donpound, or the“salt or
the hydrate thereof according|to any one of 8§

3 8.6

4 10.2

5 12.8

6 1.4

7 8.8

9 9.6

Non-administered group 241t04.0

Industrial Applicability
According to the present invention, pyridine derivatives (l), or salts or hydrates
thereof according to the present invention, 1) inhibit expression of cell wall surface

layer protein, inhibit cell wall assembly and inhibit the adherence of fungi to cells to
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25 Cainms 1 to 3, wherein R2 and R3 i ndependently
represents a hydrogen atom a hal ogen atom or an
arbitrary group selected from substituent group c-1:
140 [substituent group c-1] a Cl.6 al kyl group, a C6lo

aryl Cl1.6 al kyl group, a Cl.6 al ko r o - .
preaeK@mhggyn@fréupge@gggtr@tngg p@t‘h\}?gggi(p\/t&rglggg&yagﬁ_%ggtrattng effects

aryl oxy group, a C3-8 cycloal kyl Cl-6 alk05%m95ou&% a . .
agdiiistithenset, Gragedssinnyanyt prgiongatiosef infapligRy: #Ad 2plgRyperior in
group, a 5- to 5 1 O-nenbered heterocyclic Cl.6 al koxy
terfdE @ Physicalfropektius; saletp aabknetpbglio stabilify, and @ extremely useful
al koxy C1.6 al kyl group, and each group described in
as Pn‘-&%h‘tibé@ﬁ?tr%rﬁldéuﬁcslfoﬁhmgdnwacﬂortsa 3 groups sel ected
romthe group consisting of a halogen atom a Cl.6
al kyl group and a Cl4 al koxy group. 10 5. The
conmpound, or the salt or the hydrate thereof according
to any one of Clains 1 to 3, wherein R2 and R3
I ndependently represents a hydrogen atom a hal ogen
atomor an arbitrary group selected from substituent
group o0-2: [substituent group c-2] a butyl group, a
benzyl group, a nethoxy group, an ethoxy group, a
propoxy 15 group, a butoxy group, a pentyloxy group,
an i sobutoxy group, a 4-nethyl butoxy group, a
2- met hyl but oxy group, a 2, 2-di net hyl propoxy group, an
al Iyl oxy group, a 3-nethyl-but-2-enyloxy group, a
but - 2- enyl oxy group, a prop-2-ynyl oxy group, a
but - 2- ynyl oxy group, a phenoxy group, a
cycl opropyi met hoxy group, a phenoxyet hoxy group, a
benzyl oxy group, a 2-fluoro-benzyl oxy group, a 20
3-fluoro-benzyl oxy group, a 4-fluoro-benzyl oxy group,
a 2-chl oro-benzyl oxy group, a
t et rahydr opyr an- 2-yl met hoxy group, a 2-pyridyl net hoxy
group, a 3-pyridyl nmethoxy group, a 4-pyridyl net hoxy
group, a nmethoxyethoxy group, an ethoxyethoxy group, a
nmet hoxynet hyl group and an et hoxynet hyl group. 25 6.
The conpound, or the salt or the hydrate thereof
according to Claim4 or 5, wherein only one of R2 and
R3 is a hydrogen atom 141
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7. The conpound, or the salt or the hydrate thereof
according to any one of Clains 1 to 6, wherein a
bondi ng position of RL is a position represented by
the partial structure of the following formula (I1):
(1) R YNNH2 5 8. The coggmg or the salt or the
hydrate thereof according one of Cainms | to
7, wherein bonding positions of R2 and R3 are the
Weglaimnt i ons represented by the partial structure of the
following formula (I'l1l): X R2 (Ill: 3 10 9. The
conpourdcormpothe reprieseniedt hetheyfdlawing foemals (1h o e shilher hydrate
to any one of Clains 1 to 8, wherein X represents an
theresygen atom 10. A conpound sel ected fromthe group
consisting of the followi ng conpounds, or a salt or a
hydrate thereof: 14240 0 o 0 Or60C N N k 1/ \ 0C -6a*

CH OHOobt NM6 | \ OCF~ 00 OO0~z NNiz Il [/ \
Q0PI H N N N i~Z " 0~ ~ Cg{z *12 HzN N Ni z
oCcF, O 2
R1 H R 0
o )
N NH

wherein X represents an oxygen atom, sulfur atom or -NH-,

R’ represents a hydrogen atom, a halogen atom, a cyano group, an amino
group or an arbitrary group selected from substituent group a; and

R? and R® independently represent a hydrogen atom, a halogen atom, a
hydroxyl group or an arbitrary group selected from substituent group c, except for a
case in which R? and R® are both hydrogen atoms:

[substituent group a]

a C1.5 alkyl group, a C..s alkenyl group, a C,.s alkynyl group, a Cs.s cycloalkyl
group, a Cs.g cycloalkyl C1.¢ alkyl group, a C1.¢ alkoxy group, a C..s alkenyloxy group,
a C..s alkynyloxy group, a Ca.s cycloalkoxy group, a Cs. cycloalkyl C1.s alkoxy group,
a Cq¢ alkylthio group, a Ca.s cycloalkyl C1.s alkylthio group, @ mono-C1.¢ alkylamino
group, a mono-Ca.¢ alkenylamino group, a mono-Cas alkynylamino group, a
mono-Cs.s cycloalkylamino group, a mono-Cs g cycloalkyl C1.6 alkylamino group, a
di-Cy.¢ alkylamino group, a Cq.s alkylcarbonyl group and a C4.5 alkoxy C.6 alkyl group,
and each group described in substituent group a may have 1 to 3 arbitrary groups

selected from the following substituent group b:

139



10

15

20

25

CVCrii NN! Otk 11. A pharmaceutical conposition
conprising the conpound, or the salt or the hydrate
t hereof according to any one of Clainms | to 10. 5 12.
A nmedi canent conprising the conpound, or the salt or
tge IIélg/;%rat e thereof according to any one of Clains 1
t gSYptityent RUBBI; f ungal agent conprising, as an
active ingredient, the conpound, or the salt or the
hyaihalpgen iperof hydeondighour.ca Biefcanie a5puR aruana greip, a Cis
10. 10 143 14. A use of the conmpound, or the salt or
alkyl geoupy dr Gé-@ anybgranip, ace-dodirgienaberad\hederocyélicuivgs alC4.s alkoxy
to 10, for manufacturing an antifungal agent. 144
group and an aminosuifonyl group,
[substituent group c]
a Ci.¢ alkyl group, a C, alkenyl group, a C,.6 alkynyl group, a Ca.g cycloalkyl
C1.6 alkyl group, a Ce.1¢ aryl C1¢ aikyl group, a 5- to 10-membered heterocyclic Ci
alkyl group, a C1.s alkoxy group, a Ca4 alkenyloxy group, a Cz¢ alkynyloxy group, a
Cs.10 aryloxy group, a Cas cycloalkyl Cqg alkoxy group, a Ces.10 aryl C.¢ alkoxy group,
a Ce.10 aryloxy C1.¢ alkoxy group, a 5- to 10-membered heterocyclic C15 alkoxy group,
a C,. alkoxy C1.¢ alkoxy group, a mono-Ce.1p arylamino group, a mono-Ce.1o aryl C1.s
alkylamino group, a Cg.1o aryloxy Ci alkyl group, a C1.¢ alkoxy C1.6 alkyl group and a
5- to 10-membered heterocycloxy C4.5 alkyl group, and
each group described in substituent group ¢ may have 1 to 3 groups selected

from the group consisting of a halogen atom, a C4.5 alkyl group and a C4 alkoxy

group.

2. The compound, or the salt or the hydrate thereof according to Claim 1,
wherein R’ represents a hydrogen atom, an amino group or a C1.s alkoxy C1. alkyl
group.

3. The compound, or the salt or the hydrate thereof according to Claim 1,

wherein R’ represents a hydrogen atom, an amino group or a methoxymethyl group.

4. The compound, or the salt or the hydrate thereof according to any one of
Claims 1 to 3, wherein R? and R® independently represents a hydrogen atom, a

halogen atom or an arbitrary group selected from substituent group c-1:
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[substituent group c-1)

a C1. alkyl group, a Ce.10 aryl C1s alkyl group, 2 C1.g alkoxy group, a Czs
alkenyloxy group, a C2.¢ alkynyloxy group, a Ce-10 aryloxy group, a Cas cycloalkyl C1s
alkoxy group, a Ce-10 aryl Ci.s alkoxy group, a Ce-1o aryloxy Cq.¢ alkoxy group, a 5- to
10-membered heterocydlic C1.s alkoxy group, a Cqs alkoxy C1. alkoxy group and a
C1.g alkoxy Ci.s alkyl group, and each group described in substituent group c-1 may
have 1 to 3 groups selected from the group consisting of a halogen atom, a C.¢ alkyl

group and a C45 alkoxy group.

5. The compound, or the salt or the hydrate thereof according to any one of
Claims 1 to 3, wherein R? and R® independently represents a hydrogen atom, a
halegen atom or an arbitrary group selected from substituent group ¢-2:

[substituent group c-2]

a butyl group, a benzyl group, a methoxy group, an ethoxy group, a propoxy
group, a butoxy group, a pentyloxy group, an isobutoxy group, a 4-methylbutoxy
group, a 2-methylbutoxy group, a 2 2-dimethylpropoxy group, an allyloxy group, a
3-methyl-but-2-enyloxy group, a but-2-enyloxy group, a prop-2-ynyloxy group, a
but-2-ynyloxy group, a phenoxy group, a cyclopropylmethoxy group, a
phenoxyethoxy group, a benzyloxy group, a 2-fluoro-benzyloxy group, a
3-fluoro-benzyloxy group, a 4-fluoro-benzyloxy group, a 2-chloro-benzyloxy group, a
tetrahydropyran-2-ylmethoxy group, a 2-pyridy!methoxy group, a 3-pyridylmethoxy
group, a 4-pyridylmethoxy group, a methoxyethoxy group, an ethoxyethoxy group, a

methoxymethy! group and an ethoxymethyl group.

6. The compound, or the salt or the hydrate thereof according to Claim 4 or 5,

wherein only one of R? and R? is a hydrogen atom.
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7. The compound, or the salt or the hydrate thereof according to any one of
Claims 1 to 6, wherein a bonding position of R' is a position represented by the

partial structure of the following formula (II):

I ~
A ()
R N NH,
5
8. The compound, or the salt or the hydrate thereof according to any one of
Claims 1 to 7, wherein bonding positions of R? and R? are the positions represented
by the partial structure of the following formula (llI):
X
2 (fr
K3

10 9. The compound, or the salt or the hydrate thereof according to any one of

Claims 1 to 8, wherein X represents an oxygen atom.

10. A compound selected from the group consisting of the following

compounds, or a salt or a hydrate thereof:
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11. A pharmaceutical composition comprising the compound, or the salt or the

hydrate thereof according to any one of Claims 1 to 10.

5 12. A medicament comprising the compound, or the salt or the hydrate thereof

according to any one of Claims 1 to 10.

13. An antifungal agent comprising, as an active ingredient, the compound, or

the salt or the hydrate thereof according to any one of Claims 1 to 10.

10
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14. A use of the compound, or the salt or the hydrate thereof according to

any one of Claims 1 to 10, for manufacturing an antifungal agent.
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