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KAN DESCRI PTI ON  ANTI FUNGAL AGENT '
EDOOE%Q?N?R@%YRI DI NE DERI VATI VE Technical Field 5 The
present invention relates to novel antifungal agents
contai ning pyridine derivatives. Background Art
Count er neasur es agai nst opportuni stic infections are

becom ng Increasingly CdESCRMPTIGNt due to the
increase in patients and el derly persons having

d | _
O e ARATEUNBRACENT CONTAHING PYIDIRE BERIVATIVE |

recent years. As is indicated by the fact that
opportunistic infections caused by different |ow
virulent organisns are occurring with increasing
TechpicahGiglty, “the problem of infections will continue to
be present as |long as there are underlying 15 di seases_
cEhes pragent inveatien relates:to rovel antitinoet agents coptainingpysidine
soci ety consisting of a large proportion of elderly
derivativesins that is certain to appear in the near future,
new measures agai nst infectious diseases, including
the problem of resistant organisns, are expected to
becone an inportant issue. In the field of antifunga

Back?g&ﬁdsArtpO' yene- based anphotericin B or azol e-based '
uconazol e, itraconazol e or voriconazole and the

| | i St 3 .
| iS5 AR PobPrEEinfolions Hie bEETHIR hoRsinal
. | ready.ayail able on the rket, frequ \
impoBiahf G ik iifedse iretEpfLand rids Beraby nAG Rpregsed
. organi sns is currentl econing a problem Al though
immuyng fungfipy dyedorthe wFef g Peﬁqﬁaﬁr%pxéﬂdo@ber Adyapcadfegtment
caspofungin and 25 micafungin and the |ike have .
methods dnregerioearsie\As piadicated by thestagt thatopppriunistie infections
i nhibitors enploying a new nechani sm since these
causdd hysdifferent idw virukeint akganisms e otcHEdibgovtiPiveasing frequency,
of injections, they are still not adequate as
the problefriobiafectionstvill continue to be present as long as there are underlying
diseases causing decreases in patients' resistance. Thus, in a society 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 expedted to become an important issue.

In the field of antifungal agents, po!yene—bésed amphotericin B or azole-based
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 problem.

Although naturally-occurring cyclic hexapeptides in the form of caspofungin and

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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' f he present circunstances in which existing
EOOdQZWbEWQ{gﬁ gents cannot be said to be adequate,
there is a strong desire for the devel opment of a

hi ghly safe drug based on a new nechanism 5 Patent
docunent 1 discloses-an exanple of the prior art

form:?ggrﬂéét%st, ﬂ'@{‘areaé}ﬁil{df%hu?%edée% gﬁ?@@@apﬁ ! h a new

ani sm ent™ docurren i ne
erivati.yes that denonsirate.effects . ]
R of VG plesng FFESI0BEF b phich 080 ARlinbaglasqpys cannot
preventing a, pathogen from denonstrati at hogeni ci.t
be sajgl to beiadaquale.thereie s SEQNGHSHTS Farithe gavelbiaTal = higtly safe
'ayer protein by inhibiting the transport 10 process
drug dfasesion @ hgwongthanisBphat i dyl i nositol) anchored
protein into the cell wall, and inhibiting the cell
viehtenbdeeudpent 1 disridens an ekample of themyiar lagt reddting-tocan
of fungi to cells. However, the group of conpounds
antiféhgel lageatbased®ah slich drsewdidchanists.  Pabtermaidcumentiindescribes

as a common structure thereof, which is dearly

pyridtf’rgé %Iﬁl‘iwﬁ%ﬂhé’ﬂ ddiRbRstrateldffettd Qﬁaiﬁ%@%&‘ét,%ggéﬁfg& and

e present invention. Mreover, although t
prolelffn B FRERIHANA pfl AR &Pt o BEIEBRg panogenicy
by inﬁﬁ%ﬁ%‘e@%p%&igﬂ gqf ggﬁ 'gl(% %ﬁ&é&ﬂb{%%ﬁ?‘lﬁ@!’pitgﬁtﬁgﬁranspon
procies PUGH (alvasyl 2oBbaatbk mosol anshetsshproteiRia ihgree wall, and

~_Patent document 2 describes N-(4-pyridyl)carboxamde
inhibiting thetgelloxalbassemblydogethet M&thaahlgrttragtﬁe@ﬂhememe of fungi to cells.
chemcal, and particularly as an insecticide, mticide
Howevem theagipdef. copapauntdsddisclosed in Batent @odusent dehas
2-aryl oxyni coti nam de derivatives having inhibitory

2-befgyippriding a3 @ aomptbrestrectaretherédtDivhich ishdléarhpstresturally different
docunment 7 describes 6-(arylam no)nicotinam de

fromdRé !cbﬁﬁddéﬁ.gss%\&bfwngwww&bﬁt ieRRSH, MoPesNet! aithbugh the

action, patent docunent 8 describes _
orouf KRR R ST e UScihBnt Y Bonipd et it i
ey HEN e 85T B el S8 BB o 20

gﬁlgwaeg(tgi: &%ﬁg@%ﬁhﬁ%& %ﬂg:qrﬁitsd%gg ier;cgwplééj QPﬁ‘\'e gr?cﬁ'céria that the
most structurally similar to the pyridine derivative (I) as claimed in the present
invention. Patent document 2 describes N-(4-pyridyt)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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) cUs species and the like are not disclosed
E°°°§V§P¥W’ﬁiﬁe conpounds disclosed in Patent docunents
2 to 8. Patent docunent 1 : the panphlet of

International Publication WO 02/04626 5 Pat ent
docunment 2: the specification of US Patent No. 5852042

o, a3 ST o bhingR1EharAiecd ShoFua R, Asporoius
or ARG G ShobBb S I o HBLHSBsBH AR FHS ABuncs

. Publjcatjon WO 02/ 06089 10 Patent docunent 6: the
discl mé?é%‘FdPﬁ'H@PH&%wgi Publ i cati on WO 03/ 068232

Pat ent docunent 7: the panphlet of International

Hoatent docwmenit 2 v pampiist of inteenationst Brblication Wi 02/04626
panphl et of International Publication WO 2004/000813
DPatent dacement 2 then specifidatioPr ofdUV8 Ratent Ne. 852042 by

the I nvention An object of the present invention is to

PP atent edoounseniti Bundleé speeificationi ofg Eusopesr dPatent Publication No.
antifungal action- not found in conventi onal

{1220m4i fungal agents that is also superior in ternms of
physi cal properties, safety and netabolic stability.

Zﬁatgﬁgpacé%n 2':‘ﬂhé‘gag{bﬁé@&%t@ﬁatﬁngﬁfhsﬁéaﬁon%fwo 02/060875

con I Nng extensryv es w oregoing 1 n

6 BB 58 BB BBl GBI g2l080006
BBten} Rariiment 6 xthe pamPHistd InBriational Phblicaiomaly pg/aps2s2
structure in which a 2-am nopyridine ring and a

hReiend Bpeyment 7 g the pamphlet of International PuBlication WO 2004/029027

Patent document 8 : the pamphlet of International Publication WO 2004/000813

Disclosure of Invention

Problems to be Solved by the Invention

An object of the present invention is to. provid'e 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 (I):
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15

[ am donet hyl ene as a |inker, and found
EOOQ%%Q§8$WQQQREOHDOUHdS have superior antifungal action,
thereby | eading to conpletion of the present
invention. 5 Nanely, the present invention provides:
[1] : a compound represented by the follow ng fornula
(I'), or a salt or drate thereof; OX R HI R2 (I)
N Nl-12 3 [whereilff X represents an oxygen atom
sul fur atom or.- NHK_R1 eprggsents a hydrogen atom a
hal ogen atp anoNgr ouy; aninBZ 10 group or an
arbi traryR el ecked ftlom SUB¥LA T uent groug}a; and
R2 and R3 in n ly repr hydrogen atom a
hal ogen atom a hydrdxyl grou an arbitrary group
sel ected from substituent group|g, except for a case
in which R2 and R3 are both hydiRbgen at ons:
(substituent group a) 15 a G -6 al kyl group, a CM
al kenyl group, a C&e al kynyl group, a C3.6 cycl oal kyl
group, a Cmcycloal kyl C1.6 al kyl group, a Cl_e al koxy

havirl 8Wucturgdn wvhitika aminoridine ringafid shetekoblpydlis\group are
group, a C3.6 cycloal koxy group, a C3.e cycloal kyl C e

o
o535 ey 9898 A corfn et copncs o

supdfPh SR R4S B2y e  Bielch & B ABKAA Thidnton,
| oal kyl ami . -C3.8 | oal kyl C1.6
<Nigptelytie Pephs B Mion ReSVIBB! eyt am no_ar oup, a CL. a
| kyl b I d Cl1.8 al k 1.6 al kyl
[1]: Gresippouncamprashiies by dpe delcviing Bt (Tt s el hypiatp thereot
a may have 1 to 3 arbitrary groups selected fromthe
follow ng substituegdt group b: (substituent group b)

X
: = N 2
1 R
Rd“ | m
N~ TNH,
. R3 _

[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 ¢, except for a
case in which R? and R® are both hydrogen atoms:

(substituent group a)

a C1.5 alkyl group, a C,.¢ alkenyl group, a Cz.¢ alkyny! group, a Cs.g cycloalkyl
group, a Ca.s cycloalkyl Cq.¢ alkyl group, a C1¢ alkoxy group, a Cz alkenyloxy group,

a Cz¢ alkynyloxy group, a Cs.g cycloalkoxy group, a Cz.s cycloalkyl C1. alkoxy group,
4
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om a hydroxyl group, a mercapto group, a
EOD@yQﬁégﬁ%ﬁ‘gf, a Cl.6 alkyl group, a C6.10 aryl group,
a 5- to 10-nenbered heterocyclic group, a Cl-6 al koxy

10 group and an am nosul fonyl group, (substituent

group c¢) a Cl.6 al kyl group, a C2-6 al kenyl group, a
a C1.§§gﬁg,ﬁb@%§b S@iﬁﬁyc%f@ (ﬁ%‘élﬁﬂfﬂﬁ rcal.ffa1 a6m%h5}¢14; alkylamino

al Kyl ‘grou

o RS54 A iy B S
mon@@q%zagpmk&@#& e L

a C6-10 aryloxy Cl.6 al kox rou
di-C bl KWIABHNG BTOHR, @r@@yalhvtcadaow AR Er”b&p—e a"@%ﬁes alkyl group,

al koxy Cl.6 al koxy group, nono- C6. 10 aryl am no

and eaciugroup desepibed. meubst;tuenngroual&madrhm ’Etma @rbigrary groups
C6.10 aryloxy C1.8 al kyl group, a Cl.8 al koxy Cl1.6

selected filony theufollewmihgasubistitient feupiber ed het er ocycl oxy
Cl.6 al kyl group, and 20 each group described in

S(lshgguﬁ_.uﬁﬂgrmp c may have 1 to 3 groups sel ected
fromthe group consisting of a halogen atom a C1.8

ah hilo Lgéh%{gpﬁt%ﬁwﬁgg%ﬁ L &&S’MB]grBaﬂ: a c?ﬁﬁo group. a Cre

conpo or the ydrate t her eof accor

t o
alky ol e o BFIHL, B 1o TFHISFSREE ety el 5°w alkoxy

un or the salt or the hydrate t her eof

gm“bc%ﬁlr%nﬂﬁ“w?% H%dqfﬂJ rwherein RL represents a

h rogen atom an am no group or a met hoxymnet hyl

ItuenNEGM® ©P04W KAN [4] : the conpound, or the

salt or t he hydrate thereof accordin ?‘to any one of

i @ 6w alfkyljgroup,[3B ;-6 atikenyl graup, andz-sBlKynyigselpeaQsyp cycloalkyl

represents a hydrogen atom a hal ogen atom or an

C1.5 alkil groapy a @0y argdl acalky droop) a Sb$o i10creembered petsracyclic Cis
[ (substituent group c-1) 5 a Cl4 al kyl group, a Cs-1o0

a!kylégfrﬁhp G €,3/dikdxyairoup, a TGltkahiionsyy gwupa,.Cas ﬂﬂﬂnyioxy group, a
al kenyl oxy group, a CZS al kynyl oxy group, a

Co P RS E Cnd G gy
a CsJb QHRoxPC25 alkdxy group, a 5- to 10-membered heterocyclic C1.s alkoxy group,
a Cy5 alkoxy C1.¢ alkoxy group, a mono-Ce.1o arylamino group, a mono-Ce.10 aryl C15
alkylamino group, a Ce.10 aryloxy Ci.s alkyl group, a C1¢ alkoxy C1.¢ alkyl group and a
5- to 10-membered heterocycloxy C1s 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 C1.¢ alkyl group and a C1.s 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 C4.¢ alkoxy Ci.¢ alky! 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 methoxymethyl group;
5
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- ' heterocyclic Cl-6 al koxy group, a s
EOOG&O\{%{BW@ | koxy group and a Cis al koxy C1 6 al kyl
group, and each group described in substituent group

0o-1 may 10 have 1 to 3 groups selected fromthe group
consi sting of a halogen atom a Cl16 al kyl group and a

0 SR 39 L s PR g
e B i ol ARG BB 3,  rooen

sel ected from subs gr ubsti tuent
atomrAnatibaryoreup pe %@E%ﬂﬁféﬁ&%n%@r%@[vﬁ met hoxy
group, an ethoxy group, a propoxy group, a butoxy
d(whstltl@mmlwg’( group, an isobutoxy group, a
4- met hyl but oxy group, a 2-nethyl but oxy group, a

2a Cgiatiyl lgyoup, @Giyo @nybCs aliyl graud, @x@+.galkopy gaoup, a Cz6
3- et hyl - but - 2- enyl oxy group, a but-2-enyloxy group, a

alkerﬂﬂ@t%r groupy by, slkpnloxyagrotp, BLCe.4-arylokg grogp,@ilss @ycloalkyl Cis

phenoxy group, a cycl opropyl net hoxy group, a

alko 8108 rd O UPalkéxP AW, W?. ré?yﬁxy@m alkoxy group, a 5- to
a 3-f u

-YI'uor o- benzyl oxy group, oro benzyl oxy “gr oup,

10-n'%rmg%%{eﬂg{eq?&%pél% gi( atkox %Eo@;? Qil&x?‘if‘%e?’élgéyy group and a

Xy g
2= pyridyl hox ro a 3- .
Cuo GIBYY CsfialoH 48 %nst‘f%acfs %%ﬁ%bﬁﬁiﬁgéﬁ%uﬁéﬁﬁﬁrwﬁ o1 may
et hoxyet hoxy group 5 met hox
haveg1 tﬂ);%ymvmﬁelg dTorpé egr?%ceéfﬁwﬁefg haldgen d‘&m &, alkyl
the hydrate thereof according to item[4] or [5], 6
groupGugica Gre alaxxgratel ein only one of R2 and R3 is a
hydrogen atom [7] : the conpound, or the salt or the
[5] : thedcarhpourid:rardhe saltar dthebydrate thereobacdordingrte gnyjone of items [1]
[6], wherein a bonding position of RL is a position

to [3¥ waemédnbmsheemdamy reptasentsa dydfogemeatbai, laohialogen atom
ormula (I1); (I'l) R NN-12 5 [8] : the conpound,

or atgﬁiéﬂligﬁwis?gkg%{elléc%ﬁ@d Rof susstithestepbugec®r ding to any

[(substituent group c-2)

a butyl group, a benzyt 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 grdup. a cyclopropylmethoxy group, a
phenoxyethoxy group, a benzyloxy group, a 2-fluoro-benzyloxy group, a
3-flucro-benzyloxy group, a 4-fluoro-benzyloxy group, a 2-chloro-benzyloxy group, a
tetrahydropyran-2-ylmethoxy 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 aécording to item [4] or [5],
6
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rein bonding positions of R2 and R3 are the

Eooob&ég‘l\yﬂgﬂﬁepresent ed by the partial structure of the
following formula (I111); X RZ (111, Ra[9] : the

conmpound, or the salt or the hydrate thereof according

to any one of itens [1 ] to [8], wherein X represents

whergiﬁocﬁﬁyggﬁ fgndlﬁ?: Eﬁlﬂ]hvid"fqe‘ﬁoﬁaﬂ“”d sel ect ed from t he

|ng of ow ng'conpounds, or

alt or a h at e e 006 VP04
™ B gt i 5o eﬁmﬁtxaee%reqf qccp%%%ﬁ o e (1
\ O N|N N r QNN
to [6][ wmjarem @ tpnmlﬂseeﬁtt*peaaf l%’dﬁ@d&?w%r%ﬁﬁﬂ%ﬂ r#’g'?hﬁé)o%l
onpound, or the salt or the hydrate thereof
struchxre@ﬁﬂnmg:tlpwum;orméaﬂi) items [1] to [10]; [12] : a
medi cament conprising the conmpound, or the salt or the
hydrate thereof ac | to any one of itens [1] to
[10]; 5 [13] : an ngal agent conprising, as an
active ingredient, ompound, or thedH) |
R'” N7 TNH,

[8] : the compound, or the salt or the hydrate thereof according to any one of items [1]
to [7], wherein bonding positions of R? and R® are the positions represented by the

partial structure of the following formula (lll);

| " (I

[9] : the compound, 6r the salt or the hydrate thereof according to any one of items [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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hydrate thereof according to any one of
EOD&@QE’QHW [10]; [14] : a nethod for preventing
and/or treating a fungal infection by adm nistering a
phar macol ogi cal ly effective anount of the conpound, or
the salt or the hydrate thereof according to any one
of ites [1 ] to [10]; 10 [15] aus:e of the
Qr 4 he salt or the: hydr H
N.itens [1 ] to [10},
QT GFTLY ] R AOCHCACN, ant S
I nventi on 5606 VPO4W KAN Pyri di ne derivattves (1)
according to the present invention, or salts or
hydrates thereof, 1) denobnstrate effects agai nst- t he

accordi ng

onset, roregsn on and prol ongation of § inf ect| ons by
pr tifg &, pat hogens rom dengg?gj\
i Ci t%y t he SS on el
' %O(azall surface Ir prot and Hhi i t Mg the Am’m’ .

wal | assenbly 5 together wth inhibiting the adherence
of fungi to cells, and 2) is superior in terns of
physigal properties, safety and abolic stability,
apgd ekt neéy useful as a prevent]lve or_therapeutic
gESt or;f

HN"U

Q

s i nfections. Carryin
oao16—fe f ql|-Ow i ,@
synbol s, 5 and the I'i ke"described in prese '

specification, and provides a detailed explanati on of
the present invention by showi ng enbodinents thereof.
In the gresent specification, although the structura

! casrpounds may represent a certain isoner
-.nvenience, all isonmers such as 15
s, optical isonmers based on

asymetri c carbong i sonmers, rotaners and

taut omers capabl e oF s gturally occurring for a i
conmpound as well as isomeric mxtures are incI uded in -
the present invention, are not limted to

[11] d@sﬁiarmacgnbc@fcmmmm%c@mwsmdhc @pmnwr@araéthﬁ salt or the

conveni ence, and may be a single isomer or a mxture
hydratetheoéof ﬁwsdinglto oy gineogftiteras [1]40ft0]5 and racemat es

may be 20 present in the conpounds according to the
[12] paanedicameve obmprising thercdmpdurd, onthe sat or the hydrate thereof
according to any- one of items {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 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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' arbons in a nol ecul e thereof ,‘ these are

Eooﬁ%%ﬁwlkwi n the present invention, and all such
optical isomers and racenmates are included therein. In

addi tion, although crystal pol ynorphi smnay al so be

present, this is simlarly not Iimted, and crystals
TPRE Gty S g pPind i, ppsamsoehycraos

 therd Y pmiReBate ahesiEa@ind! feldtebFoghdtslfEavBprRiptiRon of

i In addition, conpound fornmged as a result of. the .. o

infecligns By RIGVEING e RPPeORRLITOR, dRrBaRSTaANg $2thRIBRICiHY by inhibiting
subj ected to netabolismin the body such as oxi ?Iati on,

the expaessionof cell wallisusace tayer prpteimand inhibigng dhe sgll wall assembly
met abol i tes) and conpounds that form the conpounds

togethar avithi inbibiting the adterence bhfungi taocellss aadra)ds superior in terms of
bei ng subjected to 5 netabolismin the body such as

physied] propériies, sateft arthmetstsbliel stabiitypand exfregely oseful as a -
(so-called prodrugs) are also included within the

&ﬁéﬁtfbﬁm bl Pfectiohge term "Cl_6 al kyl
prev%rﬁgg%ppﬁhgégﬁ?%ﬂt presenp specification refers to a
nonoval ent, |inear or branched al kyl group having 1 to

6 carbon atons derived by renoving a single arbitrary
dr.ogen.at om from an_al [,phati c hydrocarbon having 1

Bes{%f’digOfeCEHm‘@néﬁ%ﬁQP"éﬂb‘ fic exanpl es of which

i ncl ude a nethyl group, .anp et hyl up,.. a,n- pr.opyl

gﬁba;fpﬂwngsd@%%gme QVWQBFS, gerﬁilso%'?@ ﬁ‘%ﬁ"ﬁﬁjﬂ?&g{wepdy in the present

i sobut yl grouQ, a sec-butyl group, a tert-butyl ,
specjfication, and prevides aglateiled explaralinmeftheqpregpnt igvention by showing

sec-pentyl group, a neopentyl group, a 1-nethyl butyl
embgdimentsdh@renft hyl but yl group, a 1, 1-di et hyl propyl

group, a 1,2-dimethyl propyl group, a n-hexyl group, an

| $9 x plesehbspecification] altkdigh thensinictgrab igrmukas of compounds may
2-met hyl pentyl group, a 3-nethyl pentyl group, a

' I f ké of canvlriBidy, diusonets Sugh ag
repr%,s%r_it% Eﬁ?ﬁ%'%ﬂ fdgrtgﬁg? ao 1,%- di met hyl butyl group, a

ooodhFATRAM5K 40 o e verconas,
rotaé]e%% én&&é@%&%‘h%ﬁ%fa%&sﬁ%xgg%éﬁ%ﬁgé g{)thch%ru?ﬁyés well as
corbet Bk S MEBASE I 7 osHRobholor, Aot megp e
desgrri;;)ti%%s oa} formulas provided for the sake of convenience, and may be a single
isomer or a mixture thereof. Thus, although optical isomers and racemates may be
present in the compounds according to the present invéntioh asa resylt 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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EOO%BF’Q%{{@N?UF” an isopropyl group, a n-butyl group,

group, a sec-butyl group, a tent butyl
group or the like. The term"C2.6 al kenyl group" used
in the present specification refers to a linear or
branched al kenyl group having 2 to 6 car bons that may

\Aﬁ‘écﬁdl fon, ¢d e@o&ﬂ%hﬁea%sbé’@s%ﬂéﬂ o‘ix’ﬁﬂg@cﬁﬁrd?ﬁ% to the

an et'henyl group ropenyl group,

presgrieiibredhEinca i T TNCT T -
reduguquth%mllgéig{ﬂ?g:,%; g@? Z a}l,%&g}é@golggﬁd gompounds that form

hexanedi enyl group or the |Iike. Preferable exanp
the compawnsgszaccordiog jo the peasent invention gsra resyital ,bemg subjected to
2-propenyl group, a 1-butenyl group, a 2-butenyl
metabpolisim, in the Doldytseich lasgmnddationa réduationy hydrotysipengdnjugation
- group, a 3-nethyl-2-butenyl group or the 5 Iike. The

(so-daflethprédrugsy akey Alsb incladed withatithesddpe ¢fithe présent invention.
specification refers to a |inear or branched al kynyl

gTRY @erh@%ﬂgaﬂkyt §roBipt 8568QTh HePpraskhtspatificatioRtrafers to ko

2 triple ondS; “specific exanples of which include an

mong\?gloéﬁy 'Ilg_géfgﬁ?lyaﬁlyf\ea% p,ﬁy‘g“%ﬁ%ﬂﬁ%f}f’ @cé’t’b%ﬂydiéfh\s derived by

gro group

rema¥ind il 5y BuffBab Alemtord ra‘?‘?é‘w%ﬁg‘@%%?gﬁéﬁ? gving 1 to
6 cartioi alape, SpaFik Faables ot yAgh B lﬁ%%aﬂ&?%&ﬁﬁn ety group.

group, a 3-butynyl group or the like. The term
n-profyl | GraLRy AN (SaRTRPY! L@ReUD; A Nrbltyb oeaansisebuty| @a@um@ sec-butvl
refers to a cyclic aliphatic hydrocarbon group having
group, aded-budyl bgnoup; a meperntplegrdiip; anxsopentyl gfoupl 8 sec-pentyl group, a
i nclude a cycl opropyl group, a cyclobutyl group, a

neopartylogeiipy b Bitinyibatyl geoi) exgimethglbutyl agroyp| aHepdirethylpropyl

group, a cyclooctyl group or the Ilike. Preferable

grouﬁxaﬂpi-%néﬂﬁiﬁréﬁylagfdfd ﬁl%ﬁéi&l MPPan?scﬂWp lardup, a

group, a cyclopenty group, a cyclohexyl group or the

e S5 BN R A e
1 ,1-&1%%%@9% {bggﬁjp, a1 ,@8‘ m%riﬁyl%tyi rb%oﬂf;,eé/ b%&i‘néfetﬂﬁi)hwf dgmup, a
1,3-dimethylbutyl group, a 2,3-dimethytbutyl group, a 3,3-dimethylbutyl group, 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-methylpropy
group or the like. Preferable examples include a methyl group, an ethyl group, a
n-propyt 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 alkenyl 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-butenyl group, a 3-butenyt group, a
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r P i fic exanpl es of which include a nethoxy
Eoo@r@éﬁf‘“@(%hoxy group, a n-propoxy group , an
i sopropoxy group, a n-butoxy group, an isobutoxy

group, a sec-butoxy group, a tert-butoxy group, a
n- pentyl oxy group, an isopentyloxy group, a

2-meﬁéﬁﬁﬁ;%n%§r&'ig€ gaggeﬁteﬂgg Bgéﬁrélt%p@g bldfbglyl group, a hexenyl
grouaw%asxaraeé’lﬁnﬁ@[ ey fe. “ererae %W@?‘%ﬁ%‘e ap theny

- met hyl pent yl oxy aqr a 11 E0006, VPO4W KAN
QTOUEr%étﬂf?PE@WtS‘PH?ya %rar@@enxl graup: Ayi-putenyl esa»pg.ao%aut%wl group,
1, 1-di met hyl but oxy group, a 1, 2- dlneth | but oxy group
a 3-hatenyl- griowpi ayz-mtgxlwammwl srmmaﬁmt Y&ty groun or the
group, a 2, 3-dinethyl butoxy group, a
like. 3, 3- di met hyl but oxy group, a 1-ethyl butoxy group, a
2- et hyl but oxy group, a 1,1, 2-trinethyl propoxy group, a
1TRe ferhi YOE AIKIHYIQROMY" gsadin the predemtidpdcifibation refers to a linear
- net hyl propoxy group, a 1-ethyl-2-nethyl propoxy group
or erﬁcﬁék? a| Kglt%rgge HaRirPL o B'RIFBOS atdrs thitd fndy EBREBRCY to 2 triple

group, grodp, a n-propoxy group, - an

bond&, gg%&’ ﬁg)&%%géé[oof Whish IHEIGSY aWéiH?mg 3@'0\1 obyt ,9?8{: yl, group, a

oxXy 'group, - a qroupte
2-prapvES AU o] DLOEVT Grebes e SuBeh Sidm, %o»‘i%"bﬂ’ﬁmﬂfw 2 pentyny

sul fur aton1|s bonded to the end OL i@e pé Vi O f %

groupea hexynyl @rous & heyanediynyl groug grdhe fikeox @ pxamples
whi ch include a nmethylthio group, an ethylthio group

incluge an gthypyll group, griopiopyal DEXR, @o@dpmﬁkwé grelp, ax1-butynyl group,
n- butyl thio group, an isobutylthio group, a

a 2-lndynyi grolp,ha 8-bartynyd greup arthélikgl t hi o group, a
n-pentylthio group, an isopentylthio group, a

SThe 6 YCL HyclalRyigroaphasee ini tHe presedt spacification refers to a
1-met hyl butylthi o group, a 15 2-nethyl butylthi o group,

cyclig ailpﬁaﬁé ﬁiﬂ hB'Hhvﬂ{gPS Ro Bébarbon atoms specific examples of
Ipropyl hio group, a n-hexylthio group, an

whichTQERY o @%ﬁ?ﬁ?‘o rog, B R iy Ry BEKR) Broup. 2
cvc'@weﬁwé.q%éﬁ%éﬁ Shartordt 8 Becdont aroug Ayl Frgterable
exarBpIgS Qe A HATATOPH OB B YRIoBUbA BouBr9 cyciopepi grou. a

grou a 1-ethyl butylthio 20 group, a 2-ethylbutylthio
cyc*@}iemggrwplowzabkﬂ net hyl propyl thio group, a

The term "C1.5 alkoxy group” used in the present specification refers to a group
in which an oxygen a_tom is bonded to the end of the previously defined "C4.¢ 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 tert-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



10

15

20

25

=LAl hyl propyl thi o group, a
EOOOE%Fﬁ?WMt hyl propyl t hi o group, a
1-ethyl -2-met hyl propyl thio group or the |ike.

Preferabl e exanples include a nethylthio group, an
ethylthio group, a n-propylthio group, an

2-métﬁ@@éﬁ§r<{${hgl‘b%§g§3m&h%@eﬁ@[&i{yt ﬁl R pgﬁamﬁidlﬁ\@thylbutoxy group, a
elablibion Srouf dbn 2 diEmfniRiy %b@ee%ﬁ%éﬁﬁ%@m group, a
12 EOQO6 ,VPO4W KAN
23-@@9@3&9@%3 AP Bodtety C PR, 2 He ity Sgup. 2
defined "C1$ al speci fic exanpl es of whic
2-ethylentoxe %0%@911651%‘6 my?@rpagw GHRUP.A hid, Hmlpropoxy group,
group, a n-propyl carbonyl group, an |sopropylcarbonyl

a 1-ethyleb-mwthylpeopoxyegrolipe at ethyl-2ameéthylprepgip group oo the like.

used in the present specification refers to a 5 group

Preférabldegdmplesansiods aahethdxy dntethoXye geoup,f nigrepoxy group,
previ ously defined "C2% enyl group"; specific

an iSdPROPIGS gRfupVal A-Butdiy/ g'%paan%é‘tﬁ.ﬂ&ky@@o@ﬁ C/Bec-Butoxy group, a
1-prop nyloxy group, a_ 2- propenyl oxy group, a

teﬂ'@tgﬁg I'}oxy group’ g g gg: ﬁ;%ll-giqr;rogregwbxs group, a
pent PXY " | a.2- V . ’
iﬁsﬁ?f‘% 8ol @%@uﬂﬁbﬁméaﬂ%@"m’?ﬁ%ﬁ %P%&@ﬁé%@% toa
groug in WS{JS]C fﬁﬁ'gtﬂgﬁgﬁg'iéd bn%po%que g tgﬁetphrép gryy%pqﬁrn%%n'cm alkyl
groug. utenﬁl oxy rgggﬁprh? 2- but enyl oxgﬂg_ﬁtgé’w“gx?n tﬂio group, a

3- et hyl - 2- but enyl oxy group or the like. The term"C2$%

n-propthity igooup, gmoispprapyittiion groupe apr-butylthiosgratipt abdsoliyithio group,
refers to a group in which an oxygen atomis bonded

a sebibunhthi@ rgroap, & tert-pubithinu group) &f fpedityliit grddp,arkisopentylthio
group"; specific exanples of which include an

grou?t BYSRELSEntyIEHiS Ugtoup, 4 RbPBNHEIthDX hrdlip? &1 -nfethylbutyithio group, a
propynyloxy group, a 1- butynyloxy group, a

2-mgthgf5% oup, ré’ﬁ'pl’-dlﬁlée;mﬂ;l r&.’iﬁ’ Pq ﬁadlmethylpropylthto

group, y gr up, xanedi ynyl

grou %ﬁpﬁw AspiiF. o TehBAE 50670 3 oup?@aﬁ%ﬁ“" group, a
z-m%hﬁ{aeynﬁwx?’ o 3bmsinviaenviie dtoling To sirfettwitptnio group, 2

1 2-d|methylbutylth|o group, a 2,2-dimethylbutylthio group, a 1,3-dimethylbutyithio
group, a 2,3-dimethylbutylthio group, a 3,3-dimethylbutylthio group, a 1-ethylbutylthio
group, a 2-ethylbutylthio group, a 1,1,2-trimethylpropyithio group, a
1,2,2-trimethylpropylthic group, a 1-ethyl-1-methylpropyithio group, a
1-ethyl-2-methylpropylithio group or the like. Preferable examples include a
methylthio group, an ethylthio group, a n-propylthio group, an isopropyithio group, a
n-butylthio group, an isobutylthio group, a sec-butyithio group, a terf-butyithio group
or the like. '

The term "C4.5 alkylcarbonyl group” used in the present specification refers to a




10

15

20

25

AG3- 6 cycl oal koxy group” used in the present
Eoods FEAA b

n refers to a group in which an oxygen
atomis bonded to the end of the previously defined
"C&a cycl oal kyl group"; specific exanples of which
i nclude a cycl opropoxy group, a cyclobutoxy group, a

| gl‘OUEy i mg?#%ngé o o.s%&mhqa%a lePdYofahe gPe\néusIY deﬁned "C1s

up, a cycl ooctyl oxy oup o

o g 50 T B R e
IR ST PR e e .wﬁ@r e

present s ecification refers to a group |n |
aThe term § w!kegulﬁxmgmﬁmfuaqéemahewmtﬁpae\ﬁpﬁw refers to a
"Cl-6 alkyl group" is replaced with the previously
groupdn which acdxggen atamlikponged tpthe enpd of ﬂ'IecP@leypﬂ@"ﬂ'IEd "Cos
of which include a cydopropyl nethyl group, a

alkenyldpoup'y spetifiy lexg mples obwhichdhdpdeatanl ethehyloxg rgropp, a
cycl ohexyl net hyl group, a cycl opropyl ethyl group, a

" p’%‘%"é’?”‘*’"‘ohex%‘ﬂﬁ P B PR YRy o, gFe-butenyloxy

grou@%& 308 | Cahog% g‘??tgé,kéjﬁﬁfn&hgfiﬁ’-lpo u%@r%b%@%po %\e%?'giényloxy group, a

ecl ers to ch™an tTar

sodffE3r g B BB ol ke %&eﬁwa&w orthe
like. S’grp%géx '&a %Bﬁﬁb@wﬁgpﬂ ecr'a{k'g;&pexa a 1-pf propenyloxy group, a

cyclobutyInEthox roup, a cyclo entylnetho grou

2-properiewdh SRR Fowlenienaraum; Qo EEQURy Ao Btenyloxy
a cycl obutyl et hoxy group, a cycl opent Iet hoxy group,

groupy 8l Zomeltyyi <t- propeniyloxi pgroup: a&-methid-2-batemifloxy @roup 8. the like.
cycl oal kyl Cl1.B al kylthio group"” used in the present
sibheitéine &C;. alkyngibay group”ausgddnihe predent ispeoiﬁaaﬁmn refers to a
hydrogen atom of the previously defined "Cl.8

group! ik YWHiéh an xggén atémiie bbAaed totHidend of tHeprevidilsly deﬁned "Ca.s

defined "C3 cycloalkyl gr oup” speci fic exanpl es of

alkyﬁ‘ﬁ éc_{i b'n%FHEIﬁ ﬁﬂlé@éﬂmﬁcﬁqwﬁd '&'noetﬁgﬁﬁsx%i]ro%p.

uty o group, a cyc opent

ot A ST B A0HRvi, g, o 2o

grou%, alﬁzbu@myloxy group, a pentynyloxy group, a hexynyloxy group, 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 "C3 5 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 "Ca ¢
cycloalkyl group”; specific examples of which include a cyclopropoxy group, a
cyclobutoxy group, a cyclopentyloxy group, a cyclohexyloxy group, a cycloheptyloxy
group, a cyclooctyloxy group or the like. Preferable examples include a

cyclopropoxy group, a cyclobutoxy group, a cyclopentyloxy group, a cyclohexyloxy
_ 3 .




10

15

20

25

ntyd et hyl t hi o group, a cycl ohexyl ethylthio
EOD@S’E@H@Y like. The term"Ce_10 aryl group” used in

the present specification refers to an aronmatic
hydr ocar bon cyclic group having 6 to 10 carbon at ons;
speci fic exanples of which include a phenyl group, a

g“n%-&qﬂgqmél group, a 2-naphthyl group, an indenyl 25
roup, an azul enyl group, a heptal enyl group or the

TG 5 SRR Sl b S B MesBhpWecpaton

EQ006 VPO4W KAN The term !C6-10 arylo roup” used.in,.
refersa 3 9T0LB I WG AR AthilARH VDR BB b sesvpySivAesh8d "Cr
an oxygen atomis bonded to the end of the previously
alkylgroup’tis replaced with the previausly definad Cs-a5ygipalled gspup”; specific

whi ch i ndude a phenoxy group, a 1l-naphthyloxy grou

examples of witicly inclydega eydopeopyimethyy Igrayp o oltsréobumsrlmethy‘O group, a
azul enyl oxy group, a 5 heptal enyl oxy group or the

cyclopeftyintatieflegmiips accyeiohexgimethilugroup, @eytiopropylethyl group, a
1- napht hyl oxy group, a 2-naphthyl oxy group or the

cyclébut@lethiyr Qgr'éﬁﬁ% 4 Gydbpbniylethfl! drislip 94 eyslohenethyngiol® or the like.

present spﬁm ication refers to a groqu in which an
“ThbHegh by gL oo bofl et e dpbiditdpeBitaton
"Ce-1 A . " i fi ; .
oters B G AN S SR b Er R ho P lugd cgined 1o
akor: B T g wRb RS mebao S R s gl o specit
3- phenyl - 1-propyl group or the like. The "C6. 10
examples ofwhich inglyde a gvelopropdmgthaxy: groups asystobutylmethoxy group,
specification refers to a group in which an arbitrary

a cytippeotytmetitoonn arbupha cyclohexylaiefhaiy groeyp, acyclaprapylethoxy group,
group” 15 is replaced with the previously defined

a cytiobutitethoyy groum raneytiopertgletHoxy greappa eyclohexylethbxy group or the
i ncl ude a phenoxynet hyl group, a 1-napthyl oxynethyl

like.group, a 2-naphthyl oxynmet hyl group, an
i ndenyl oxymnet hyl group, an azul enyl oxynet hyl group, a

LBSTPAYE05 B 0 i Y o it spactcatr
refer&;faagak{%giﬂ%ﬁ R arBitEH hyBragehPRBh ! REYPFELBUSY HehrRd "C 1.6
alkylthio group” is replaced with the previously defined "Cs s cycloalkyl group”;
specific examples of which include a cyclopropyimethyithio group, a
cyclobutyimethylthio group, a cyclopentyimethylthio group, a cyclohexylmethyithio
group, a cyclopropylethylthio group, a cyclobutylethyithio group, a
cyclopentylethylthio group, a cyclohexylethylthio group or the like.

The term "Ce.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 heptalenyl group or the like. Preferable examples

include a phenyl group, a 1-naphthyl group, a 2-naphthyl group or the like.
14
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6 al koxy C1_6 al kyl group” used in the
Eoo%r@bﬁw]ﬁﬁm cation refers to a group in which an
arbitrary hydrogen atom of the previously defined "Cl4

al kyl group” is replaced with the previously defined
"Cl4 al koxy group"; specific exanples of which

e R A G ik

* groupit g B pxaeeh Btor it ASnded frithel end i %pge’VPUéLYkﬁ?%ﬁ‘ed "Ce10

refers 15 E0006 VPO4MIKAN to i n which
aryl groupl;rspepinio.enaserins of whid Irﬁwep@g 9398%{ Preidi S “haphthyloxy
"Cl_6 al koxy group is replaced with the previously
groupied 2araphtiaylosy graupyanindenyloxypgrsiup, andazalanylexy gioup, a
whi ch include a net hoxynet hoxy group, an ethoxynet hoxy
heptaenayioxy group rdhe Kkert Rrefgraple egamplesinthudec pbeyoxy group, a
group, an et hoxyet hoxy group, a 5 met hoxypropoxy group

1-na6ht|'g bap, d Qmé;ﬂftmlog@?ﬁmﬂd Yo thd Bkeétl koxy group”

use he present specification refers to a group

PP A gl RS v o
9’°”§>&'§>/Pﬂ'|?‘§i aﬁg%%ﬂ?ﬁyc’rﬁﬁpﬁ @35%1' %fghgw%\g(ugﬁg %I'efﬁhgd "C1.s alkyl group"
is reé]aﬁﬁam {b\gecﬁggw( ﬁﬁeﬁneﬂa‘éﬁ %Bgéﬁﬁ éxa&np?e%oof which

2- napht hyl et hoxy group p enyI
includgea berayl omREP: f nmant&hﬂmtwlogsp% ae?" W@%M\ogmup, a
used in the present specification refers to a group
phenethyihgraupan ‘anaplnmmemiygmugea 2xnaphtbylethyd giewmsiabus| y
defined "Cl$ al koxy group"” is replaced with the
3-phpngi1-puspyl grexlip edhé ikei o aryl oxy group”; specific 15
exanpl es of which include a phenoxynet hoxy group, a

1TRaPEL Y AIoEC NOAkyDGrup! used In tieppidashbapyesHidation refers to a
group, a phenoxyethoxy group, a 1-naphthyl oxyet hoxy

grougrlﬁ YWhick af d?’Bﬂ%H‘Hg g ohrb%bh & tﬁBFbrﬁﬁouslx deﬁned "C1.s alkyl group”

enoxy- 1- propox up or the
" 1
s repRG Wit E hRNIGEE Befiid o 438 .°5‘9ﬁ59§% %ﬁéaﬁbgmg'es of
omlnanamno Iac WL th L
c% SR e SRR b, B i %BQ&@E a
npl es of which inc |él
2- naphthyloxymethyl group, an in enyloxymethyl group, an azulenyloxymethyl group,
a heptalenyloxymethyl group or the like. Preferable examples include a
phenoxymethy! group, a 1-naphthyloxymethyl group, a 2-naphthyloxymethyl group or
the like.

The term "C1.¢ alkoxy C..g alkyl group” used in the present specification refers

. to a group in which an arbitrary hydrogen atom of the previously defined "C..¢ alkyl

group” is replaced with the previously defined "C4.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.s alkoxy group” used in the present specification refers
15



"t | ani group, an ethylam no group, a
EOOqEXPﬁﬁ f'’ho group, an isopropylanmno group, a

n- butyl am no group, an isobutylam no group, a
sec-butylam no group, a tert-butylam no group, a
n- pentyl am no group, an isopentylam no group, a

to & GRERRA N R0 8 a0 RyaddsB SR BF cheviBLAY eMed 1. alkoxy

grouf” 5 gplaseRuif Blechrevitinshon e e v alkopt armups: spesific examples
| h I 1 , 16 EOQ06 VP0O4W KAN

of whichinghyde 8 ethRxyBERIaRY ,9rosPs A athMINeiNOKE BTAHP R oup.

a 3-met hyl petylam no group, a 1, 1-dinethyl butyl am no
n-propaxyprethoxy, grolms methaxygthaxyngrayipe @p, ethoxyethoxy group, a

2, 2-di et hyl butyl am no group, a 1, 3-di net hyl butyl am no
methgxypropoxy geodp dirthké likebut yl am no group, a

3, 3-di net hyl butyl am no group, a 1 -ethyl butylam no 5

oT e Bern"Cs R Leiyll L sikeRy gfowi"Qised iA the present specification refers

1,1, 2-trinmethyl propyl am no group, a :

b ' iously defined "Cy.s alko
o kgl R ABRY bRt i proviously defined 1 alkory

arouf BBl ERIRRAABN, A G R et spamples o
5 e e R A Y
groupen phe ?gh%ﬁvngrogmg agl “pApkiatiaR gwgﬁeéj-ﬁiﬂpﬁmgetbgwgroup- a

al kenyl anmi no group” used in the present specification
3-pheaylet-propoxy grouppor thedikBeh one hydrogen atomin an
amno group is replaced wth.the previously defined

" ThE terink &0y o anylonp'Cr.esaikaxy groups ased érs thef preisieahspecification

i nclude an ethenylam no group, a 1-propenylam no

refergto @grodpdn Whicte av larbitragy Bydrogenatdn of-the peevibasiy defined "Cqg
group, a 2-butenylam no group, a 3-butenylam no group,

alkoRy groupPidpldcdd RRR MW Préw&ay EBﬁne@“@éﬁtaﬁ;*Pbe?'ﬂrBQp": specific

group, a 3-nethyl-2-butenylam no group,

exarfigiEs B e;ﬁgﬁ‘gﬁ{% 8 g&%agﬁé@%%%‘? S0, '3 R BhyehSfhoxy group,
o 2 RGPy b SHAT P
grougr %%ﬁgé&%%%gt%% group, &%h%h%—qyéh%ab% aboup RO ke

The term "mono-C+.g 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-dimethylpropytamino group, a

1,2-dimethylpropylamino group, a n-hexylamino group, an isohexylamino group, a
16
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: o eptenyl am no group or the like. The term
EDO%@Q@K@% kynyl 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 kynyl group"; specific

- Z Y,
t-mef N et Qi By Bl AR b nhtiientiamino
- bytyn ] [ ou 2-hu
groug; 1, VAV dpdltl dfodn 2 oRihgBufleitio Broup. o
en | .am no group, exynyl am.no group, a
2.2- BBty g GoUP oA B IPDUNAREV HEPS e arp e
i ncl ude an ethynyl am no_group, a 1-propynylam no
2,3-dijngthylbutylamine ogrenp) ad dréimetdylbutdaming igrayp.aad rathylbutylamino
group, a 2-butynylam no group, a 3-butynylam no group
groupy a 2rethylblatylarsirth graumreol G trimethylprapylamime growp,d
used in the present specification refers to a group
1,2,2-mimdthylpreptamint gesup,al tsthyl-1metyipopylamipoigroup, a
repl aced MAth the previously defined "C3.8 cycl oal kyl

-etr@l-QUrﬁethyWSﬁyl%hﬁnSW QT theé mt@l cﬂ:rdfanfabw@sxﬁnples include a
cycl opr 6pyl am no group, a cycl obutyl am no group, a

a Cy,
ot SHESRSHELH NP RD obus RSP BT o
10 _| fer
grougy g By e 9&% AR REBUGRNAS' fdfpce SEEAVRIPAT SR, 2
oup,. dohex no group or the like. The term
teﬂ"lg-ﬁ’dﬁ ‘@%QE%J%WIM group" used in the present
ecification refers to a group in which one hydrogen
a kRerterm TnoaeiGes ij@nmﬂamq glmumel@ewm the present Specification
previ ously defined "C&lo aryl group"; specific
referetaairospah whikhcané hytdoagiencatas ipramaming goougr isupplaged with the
1- napht hyl am no group, a 2-naphthylam no group, an
previougigrdefimed 'C grikgnyl grow?'y spevificekamplisosfiwhieh include an
hept al enyl am no group or the like. Preferable

etheﬁ)ﬂﬁﬁ‘i%@%;rbﬁﬁ' é‘q%)répéﬁﬁabﬂlﬁ’d"g?@u;ﬁl.ré)mbroﬁenylamlno group, a
- napht hyl am no ‘gr oup - apthylamno group o

ook g i gies Skt o,

2-meth L Popehy il GRS PertstiahinG ST LntlitRIE-biitenylamino

group, a hexenylamino group, a hexanedienylamino group 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-methyi-2-heptenylamino group or the like.

The term "mono-C..¢ 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 "Cz.4 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-butyhylamino group, a
17



Wt h the previously defined "C3.5 cycl oal kyl
EOO@%@?E@ oup”; specific exanples of which include

a cycl opropyl met hyl am no group, a cydobutyl net hyl am no
group, a cycl opentyl net hyl am no group, a
cycl ohexyl net hyl am no group, a cycl opropyl et hyl am no

P R s Rk, PR, P
Prer e b e o A 900543 blpfmino rou, o

VPO4W KAN specifigcatjon refers to a Q  n.wWhich one
2-ProRyIVIRIBINOL OB, 7 ERURMIASTIB S, 8 ZBENEYP FXouR S
reviously defined "C& a aryl CL.$ al kyl group";
3-bugpnwtaming greHRpertbedike. whi ch i ncl ude a benzyl ani no
group, a 1-naphthyl nethyl am no group, a ) )
5 2TheSmomptGes bydloatkylamine gpoup! yseshipithe pseserd sgecifipatien refers
1- napht hyl et hyl am no 5 group, a 2-naphthyl et hyl am no
to a greuppinowhith@nkei twerogéreatom irCah amhikgigroup is meplaged witle the
in the present specification refers to a group in
‘ prevlwsryﬂdéﬂmdlmmbamdﬁ Foup’; ?Eeﬁﬂb RRafpisEoPwVRich include a
e

respectively repl ace with same or di fferent
 oyoiBBRRIINY, IShpR CvokbRifio S s ovBmine, grov. 2
cycl@%ﬂ@%@ﬁ@a@gﬁh%mgﬁi% dgl?%gé E:gél%&?ﬁélnﬂﬂb "Youp or the

’ o N, I - n- but vyl am no r ou a N N-di-isobutylam,n .
10 hke..gr%l_g?graﬁle,\?ﬁrap 9§&QIB§? acﬁ/ﬂquo@%mo agroup,ya cyclot%’utylamlno
N, N-di -tert-butylam no group, a N et PI%I - N- net hﬂarri no
groug; afyclopentdaminagraupie ryclohexyiaming gioup of the like.
N-i sopropyl - N- et hyl am no group, a. ] )
NThetexry "manoeCapl anmiaming gooyn” used in the present specification refers
N-i sobutyl - N-net hyl am no group, a 15
to a raqrinowhich-Odenfeydrpgemiatom dn an@miao group is replaced with the
N-ten-butyl - N-net hyl am no group or the |ike.

previtighedemed WBaRirdgronpt; specHichéinbles ohwhivh ineludealp,
a N, N-diethylam no group, a N-ethyl-N methylamn no

15  phed¥iaMhd rgrét'iﬁ_% W sfphiffarfid gréli, (2 haph@iylaiimRd gtdup, Nen

present “specification refer§ to a fluorine atom a
i eFipa 5o 316" SgRTedfiog: S 2 ebhErdidBiow or the e

Prefgltaonrfé g?(ar%tp?ené include a phenylamino group, a 1-naphthylamino group, a

2-naphthylamino group or the like.
The "mono-Cae cycloalkyl Cy. alkylamino groub“ used in the present
20 specification refers to a group in which one hydrogen atom in amino group is
replaced with the previously defined "C; 5 cycloalkyl C4 alkyl group”; specific
examples of which include a cyclopropylmethylamino grbup. a cyclobutylmethylamino
group, a cyclopentylmethylamino group, a cyclohexylmethylamino group, a
cyclopropylethylamino group, a cyclobutylethylamino group, a cyclopentylethylamino
25 group, a cyclohexylethylamino group or the like.

The term "mono-Ce.1¢ aryl C15 alkylamino group” used in the present
18




10

15

20

25

teroatont used in the present
EOO@%S@%?W@Q& n refers to a nitrogen atom sulfur atom
or oxygen atom The term"5- to 10-nenbered
het erocyclic group” used in the present specification
refers to a nonoval ent group having 5 to 10 atons that

: e ! t
specﬁﬁﬁgﬁgﬁo‘?sfér?la t(% 5@%%‘3% %vﬁ!atdi‘\g ?nﬁgﬁ%&'bgﬁﬁ dtémih r%, Sirio’§fup is

he ring t
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i fic exa es of aronmm nenbere
whwﬁéeépemlwraz BB BroUR & LBEPREN Y RIES (S50H: 25 a
2-fury) or 3-furyl group) thlenyl groups (such as
2-nazhthwraﬂmyiamm9- griupn @ Phenstiiylamizia G5euR, 2 mﬂbﬂ'@%@bﬂammo
as a 1-pyrrolyl, 2-pyrrolyl or 3-pyrrolyl group),
groupyai%yapigﬂwwamh'n:hgmpaoeﬂwmedyI , 3-pyridyl or
4-pyridyl group), a 5 pyradinyl group and pyradazi nyl
0The Pdi-Csb alkymiaoJroupaosed imythepredentyspetificatiph refers to a
group), pyrmdinyl groups (such as a 2-pyrimdinyl,

RYWHiGH tWd hydRigerr dti s ThEnanin )areirB8géadtively replaced with
gmugrloupsf (suchyas ga 1, 2, 3-t hazol ylcg@@d? 2,4-tri azoyyl P

e S A5 0 o 5 or e
i"dtﬁ?%?ﬁ% *@IWI%@“IO B2 E-@-ﬁL%IbﬂéﬁI'ﬁy‘I BhaHed:

razo rou Yl ogro such as . .
N N-gl- OpY gboﬂﬁ( Rdi- Iéo;yg Ié?'ﬁ?;p %{'PHBp? K,N-di-n-butytamino
|soxazolyl grou ps. (such as a 3-jsoxazo
group, addhdisisp UMa'BmPSGSP&'Po By, "bﬂbﬁ?ﬁ'bﬂtﬁ%kf‘ﬁl geyipy @
groups (such as a 3-isothiazolyl, 4-isothiazolyl or

N,N&liitert-butydamind goewp @) N- emwrNﬂnWymupsQfPﬂDca as a
5-qui nolyl, 6-quinolyl, 7-quinolyl or 8-quinolyl

N-n-propyhN- methxalammwlgrbug,rwuplsopmwhhbmemwamm group,\d

6- lsquInonI 7-isoqui nolyl or 15 8-isoquinolyl

-n-%u -met ahmél biiy| a Brigobaty(-PH@etiRfamino group, a
, 5] naph?ﬂyl i di r?iz §| [ 1, 5] napht h??l di n- -yIp

N-ségdr gﬁ%{‘ﬂpﬁ\bwléﬂ ) ;/}‘ﬁb 8N i‘ért-?hWHé‘fMIQhﬁh@gbﬂup or the like.

qui‘noxal i groups

Preéi%ﬂ% %8§ﬁ'|pl%llnbgﬁfg NN cin n 0 |I?1r3r/‘ﬁ10q Wlﬁ’x (suc klltﬂﬁylammo group,
I I I I
a Ngtﬂl'ﬂ&q‘ttﬁﬁﬁh@%éﬁl‘m&b Wfa@fﬂ rn;:/I ng?olugg ( ch has a
-qui nazol i nyl, 5-qui.nazol i nyl , qu#nazoll

7Tc§'§| t§EYo I‘?Iﬁ’ﬁﬁ‘ﬂ@fto@ y§edin e preseft spesification refdrs to a fluorine

i m dazopyri dyl
atom, a chlorine atom, a bromine atom or an iodine atom, preferably a fluorine atom,

a chiorine atom or a bromine atom.

The term "heteroatom” used in the present specification refers toa 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
19
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EOO@%S@%FW& h as an i mdazo[ 1, 2-a] pyridin-6-yl group),

groups (such as a benzothi azol -4-y1,
benzot hi azol - 5-y|, benzot hi azol - 6-yl or
benzot hi azol - 7-yl group), benzoxazolyl groups (such
as a benzoxazol y- 4- yI benzoxazol 5-yl,

ringrp SRESHY %*‘QWS REREHERT Lo kbt eyl arqups
mdugér@aﬁz‘" Bt hﬁs%baupi%ﬁnﬁ‘a?az"' ofieri arouns (auch g2

i ndol -6-yl or indo
-thlgmlmi*-tmgwlarew} .pwplv@ gEHRs (spgh eSGOEPYPE. b@v%&mo!yl or
(such as a | Hpyrrolo[2,3-b]pyridin-5-yl group or
3-pymaiyl oroir), pyridylgyeups tsuch-as a grrymisyl, Spyrich opytrpmdyl group), a
groups (such as a thieno[ 2, 3-b] pyridin-5-yl or

pyratiriye grguh &ndb ppsadadinyl Groups (suchias.a 3-pyradazinygt or ¢-pyrpdazinyl
(such as a furu[2,3-b]pyridin-5-yl or

5-pyrimid
gron.?)gp ’Eﬂ%?ﬂo@}oﬂpggﬁﬁ %é( g %bmw? di n- m!d“giylo%rp pyrimidiny

e VDI OS82 61 it g s
grou%%ﬁ#@@b §§ Léflfla qﬁty&%ﬁﬁ%@ %estﬁ%ﬁlﬁgﬁgbﬁ')z thiazoyl grduBYReuch as a
2Bl D o T A 85

benzof uran- 6-yl or benzaofuran-7-

| 4-pYBRRIIGIPURY XGPRNErOUpS dEHngs 2 ZreKaLVE Hsmaol pr 5-oxazoly

benzot hi ophen-5-yl, benzot hi ophen-6-yl or 10
groupdrisoxarzalyligsaups {suchrasa B-isoxazalyl1 443anagelyt or 5-igexazelyl group),
(such as a benzo[1, 3]dioxol-5-yl group) or the |ike.
isotttipzalylf groups ¢sqdteas af3-isbﬂ1iam1ylandamtl'liazom or Beisothiazolyl group),
10- nenbered heterocyclic groups" include a

qumle gedupd (Rbh Gs B-quindlyipBLduindiyi, m?uinl@yl ore8-quinolyl group),
honopi peri di nyl group, a p| perazin group, a

r
PP S 4 3o D SR iy o

o isd AN g @é%gra@foﬂwgwé@gbﬁ. 24 oA 23
i fi I Whi
" 5&\@9%@ Pasy 18 it Aiﬁiﬂa@%ﬂ?f@&ﬂ@w 4
6 .al kyl Ia th th Vi ous! y.
qwr@éamé@mtyzs ?%ﬂ%@%?rm&m‘i Rb Y@“rqum L oewnoxz"nvl or
speci fic exanpl es of which include a furyl nmethy
8-qLgm@eqjmybgmpb,mmglmbgmupsgswpasa g wlnﬁtqtmollnyi
group, a pyridylnmethyl group, a triazolyl methyl
7-cinnolinyl or 8-cinnolinyl group), quinazolinyl groups (such as a 4-quinazolinyl,
5-quinazolinyl, 6-quinazolinyt, 7-quinazolinyl or 8-quinazolinyt 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-yl or benzothiazol-7-yi group),
benzoxazolyl groups (such as a benzoxazoly-4-yl, benzoxazol-5-yl, benzoxazol-6-yl
or benzoxazol-7-yl group), benzoimidazolyl groups (such as a benzoimidazol-4-yi,

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

(such as an indol-4-yl, indol-5-yl, indol-6-yi or indol-7-yl group), pyrrolopyridyi groups
20
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razol yl met hyl group, a thiazolyl nethyl
EOO%@HBZ‘V@K%@ azol yl met hyl group, an oxazol yl net hyl
group, a benzo[ 1, 3]di oxol net hyl group, a

t et rahydrofuryl net hyl group, a furylethyl group, a
t hi enyl et hyl group, a pyrrolylethyl group, a

(ool LA RUBTpyan 5 RGP IB 2 pgian 1t v,

. 5 . -
o6 Hasi s s RHBoo BYAF B b5 B 1 hwrioin -
arougy RABRYENY Eraubs Fchas R M2 b IPYRAIE ¥ anfangs Zselpyfidin-o-y

specification refers to a group in which an oxygen
group}, @3-cihveserd &ipyrsolohe 3dnpydding grpuevbmtpladézohé@rows
"5- to 10-nenbered heterocyclic group"; specific
(suck as mtherszoft 2, Sithiadiazoled-yberoap),rerizoxadiazolybgraups (such as a
t hi enyl oxy group, a pyrrolyloxy group, a pyridyloxy 5

benzo{ P25joxadiazd-aoilydroup), Pyridppydmidatyl golyd (Buchisoalp, a
i azol yl oxy group, a pyrazolyloxy group, an

t -
PO L o SRR 20 b KR (s, & bz Guran-4-4

- Li . .
oenzERiARISG BEn2SRBAT o befrboflrdh 19rdos) BensofiieryParoups
bi t . d t in t '

(o B Y Bt Bl cBeh 2/ B phaptEvt o
cendgiopRar ol Sreas Bensoit JodpadRcnorioe ok o4 |

furyl methoxy group, a thienylnmethoxy group, a .
benze{t.Bkligxals-igroun) onthe ikey rbrscifeexamplegrafithe ngn-aromatic °5-

triazol yl met hoxy group, a tetrazolyl nethoxy group, a

to 10-memtmred ihetdropyclipr gropps ainchudesa pysrolidinylgroupy a piperigdinyl group,
oxazol yl met hoxy group, a benzo[ 1, 3] di oxol met hoxy 15

a homopigreridinyi growh) el pipkrazihyieirbopya boawpipetatinglygreupoaymorpholinyl
group, a thienylethoxy group, a pyrrolylethoxy group,

grou?,e BYHibROrshAlY geben R térdf{yh?éfﬁM 'q?bﬁﬁ,xdtmgo@yganyl group or

trazol yl et hoxy group, a thiazolyl ethoxy group,
the liR¥' azol yl et hoxy group, an oxazolyl ethoxy group, a
benzo[ 1, 3] di oxol et hoxy group, a tetrahydrofuryl et hoxy

Oy 3oLy PG G ot 0B BEE8 T th prosen
specification refers to a group in which an arbitrary hydrogen atom in the previously
defined "C1.s alkyl group" is replaced with the previously defined "5- to 10-membered
heterocyclic group™; specific examples of which include a furyimethyl group, a |
thienylmethyl group, a pyrrolylmethyl group, a pyridylmethyl group, a triazolylmethyi
group, a tetrazolylmethyl group, a thiazolylmethyl group, a pyrazolylmethyl group, an
oxazolylmethyl group, a benzo[1,3]dioxolmethyl group, a tetrahydrofuryimethyl group,
a furylethyt group, a thienylethyl group, a pyrrolylethyl group, a pyridylethyl group, a
triazolylethyl group, a tetrazolylethyl group, a thiazolylethyl group, a pyrazolylethyi
group, an oxazolylethyl group, a benzo[1,3]dioxolethyl group, a tetrahydrofurylethyl

group or the like.
21



re ification refers to a group in which an
Eoo&ryﬁ)%vmdrogen atomin the previously defined
"Cl4 al kyl group"” is replaced with the previously

defined "5- to 10-nenbered heterocycl oxy group”
speci fic exanples of which include a furyl oxynethyl

oo "o CRSETo EatShoRHlond oRE U AR précent
sl:ita'ct,g‘ﬁr I Iﬁfqll fg%?ﬁggt $ {Jnng %glfqnﬁ?r’\ tog!tqrganz g% ?ﬁ( %Q@@Q h:(/{%oél'ﬂi of the
prviushilainec 510 10 BpHbxA belhBRIRic aypweT; SPRCic examples of

t et rahydr of uryl oxynmet hyl group, a furyl oxyet hyl ]
whichrindpdea funylexy Igsaypitathienyionp groumya PYTYlyisRyegioup, a pyridyloxy

group, a pyridyl oxyethyl group, a triazolyl oxyethyl

group; atiazalylosy geauyy,)d tetrazblyjdxyogroup, adhiakolytoxygrotg.ea pyrazolyloxy
group, a pyrazolyloxyethyl group, an oxazol yl oxyet hyl

I BHRxa2 Hﬁii@&_fr&u divenebpadioxsloxg gronp, a Jetrahydrofuryloxy group
gmlfﬂétgrg)#)?d?ofury ox;é;]et hyl gErq)(;%]p or t)ﬁegrlui e. TheS{ermry|

the T have a substituenf' used in the present
specification refers to optionally having one or a

0 el Y 6ot AR, RGP LK 1 presen
spo Bl BHRTE1s GRCE ¥ 3R LD BBy i o sy

a substitutable site. X represents gn oxygen a
defined YGrs alkexy grounliis replaeed withdbe previgusly idg?}rﬁﬁa 7"3”?0

preferable an oxygen atom R preferably represents a
10-rhgmiberachhetesdsydic ignoun]c specifierexamplesef Whishnclyde a furyimethoxy
am no group or an arbitrary group selected fromthe

group lasthigriviméthoxy ugroap, aqyrrebdmethoxySgrmap, adqyridylmethoxy group, a
preferably a hydrogen atom an am no group or a Cl.6

triazdhyiPsthdxd roaipk 8l tefragelpimetnexy Yrdup:ld thiazslyimethody group, a
al’kyl group preferably represents a net hoxynet hyl

oot otBBinasiny i, Shafentmdpoimation
groud, '3 felrihGarfuiviiethBiy o, & KirtétRody tou’G thienylethoxy group, a
pyrrdlylethoxy group, a pyridylethoxy group, a triazolylethoxy group, a
tetrazolylethoxy group, a thiazolylethoxy group, a pyrazolylethoxy group, an
oxazolylethoxy group, a benzo[1 ,éldiokolethoxy group, a tetrahydrdfurylethoxy group
or the like.

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

thiaiolyloxymethyl group, a pyrazolyloxymethyl group, an oxazolyloxymethyl group, a
22
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| -12 R2 and R3 independently represent a
5004{%/&(}’9&@7%'@% a hal ogen atom a hydroxyl group or an
arbitrary group selected fromthe substituent group c,

preferably 23 E0006 VPO4W KAN represent a hydrogen
atom a halogen atom or an arbitrary group sel ected

e {3450 fBin 3 RGeS MR LIS frfomyothy

orouf. 8 ERTIRAYST 53 7 Alhokl R, Wl Sty Group. o

tiazelyio Ry TG AP LB HRIEHON PP OB Br B EIBRVIQRYEIHY Gret. 2
represented by the partial structure of the foll ow ng

pyrazolylaxyethyk groug, |an oxazoblexietiyd graup benzeidvildigxelaxyethyl group,
pref erabl e bondi ng positions include the parti al

a tetsahydrofurgdexyethylegeup ear the likke fol | owi ng formulas: O
OCH2CH3 OCH2CH3 10 Al t hough preferable specific

eTRBREEA "MlayHavecpsuisstindenttased ¢ thip presbhtspeuification refers to
i nvention include the group of conpounds represented

i ' oPg plirali - ARl EoRbined at &
optidHally/Haviit) 6R¥oP S pIir@IiaRaubSbRRrR aRaTAril RoAtined s

sub%%g\{é}ﬁ{\é_o O e~-No C-1~OpiZ e MFKN Q 0/&7131 t M

Th; term "has a substituent” used in the present spet:iﬁcation 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 C1.¢ alkoxy Ci. alkyl

group, and said Cy.s alkoxy Cs.¢ 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 (i1):

| =
_ om
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
23



it, OCHe eeM4 1 /| OQp{f OOOOI I I\ b
EOO&-QP@%W{%WI es of a "salt" used in the present

speci fication include salts of inorganic acids, salts
of organic acids, salts of inorganic bases, salts of
organi c bases and salts of acidic or basic amno

oo BB R STl B S8 o e
ol o 5 R G atied B g rup o

~nitric add, phosphaoric gcid or . the |ike. Preferable

is prefesably asgroupssalected dram the,subsliteent 9rauP 62| ude salts
of acetic acid, ,succinic acid fumaric acid, maleic
abi addition; ome of RCiaad R ismrefesably a hydrogen a0m, stearic
10 acid, benzoic acid, nethanesul fonic acid, :
eMuraeser thenbanding posiiionsloi®feand Rito thechenzenerringhare preferably
i ke. Preferable exanples of the salts of the

positiong EspteSemedasy theQartal sthictirensf thefallowingférmuiach as
sodiumsalts or potassiumsalts; alkaline earth netal
salts such as 25 EF0006 VPO4W KAN cal cium salts or
magnesi um sal t sy~a| . wiX num sal ts, amonium salts or the
like. Preferable ¢ of the saltz or the organic
bases include salt¢d L hylLam ne, Hlet hanol am ne,
megl um ne, N, N-di benz Y mne or the like.

salts of the acidic am no

acids include salts of 5 agfartic acid or glutamc
acid. Preferable exanples of the salts of the basic
am no acids include salts of arginine, |ysine,
ornithine or the like. The term "antifungal agent”
used in the present specificatjon refers tg a . .
pSpesific axamples shawingthe; ms?%rgalﬁ bending: HPS*gm ielude the partial
fungal infections.

structures represented by the following formulas:

° |

OCH,CH,
OCH,CH,

Although preferable specific examples of the compounds according to the
present invention include the group of compounds represented by the following

formulas, the present invention is not limited to this group of compounds:
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cording to the present invention or salts,
E00@§Uﬁ©%pa?g§$thereof, can 10 be fornul ated as, for
exanpl e, tablets, powders, grains, granules, coated

tabl ets, capsules, syrups, |ozenges, inhalants,
suppositories, .injections, ointnments, ophthalmc

oi ntnert s, tapes, eye drops, nose draps, ear drops,
pou_\i s Qr_dotions accordingt ent i onal
mefjho s.HCouu&- used excipientd, Binderd
g eNa \ e
e

cochDNPCany S, EOCHETCRO I 9GO0 >
stabilizers, sifiers, 15 absorption pronoters,
surfactants, pH adjusters, preservatives, antioxidants
and they like can be used for fornulation, and are
formil at ed. acgording to the conventiongl nethods by

bl gndifngNco ts typigally used rials of
-a@a ons. exanp
or al pﬁ:eérati , thg*conpo

arodpEPRL ma
manuf act uri ng
according to the present invention, or a
phar maceutically acceptable 20 salt thereof, an
exci ppent, and as necessary, a bingler, a
L& agent, a lubricantj] a co&orant,

peh t he 1ike are aJEEE | y form
Er)-goarm] o ageriagiosgh! ded chace

tabl et or capsule and the |i'ke in accorda with
conventional nethods. Exanples of these conponents

i nclude animal and vegetable oils such as soybean

oil, be tall ow or synthetic glycerides; hydrocarbons
25 N i d paraffin, squalane or solid
par af £ n; estlerywi| s such as octyl dodecyl nyristate
Geh” i doprMpyl i gt at e; _hi gher al cohol s such as
al, or EO006 VPO4W KAN behenyl
al cohol ; silicon resin; licon oil; surfactants such
as pol yoxyethyl ene fatty acid ester, sorbitan fatty
add ester, glycerin fatty acid ester, polyoxyethyl ene
sorbitan fatty acid ester, polyoxyethylene
hydrogenat ed castor oil or pol yoxyethyl ene _ _
p\ékgmp}@ ohy 'salt useddr the presant specificationsinclusiecssalts of inorganic
pol ymers such as hydroxyethyl 5 cellul ose, polyacrylic
acidscsalts afaorgamiv\ecidd, salis piitrorganic\basby) saits of orgahic bases and salts
pol yvinyl pyrrolidone or nethyl cellul ose; |ower
of aditieWrtasic afihcacids amp phafmasstticatyp Beteptablel sal@l A8tparticularly
al cohol s such as glycerin, propylene glycol,
Fweﬂydgkgpylene gl ycol or sorbitol; sugars such as
gl ucose or sucrose; inorganic powders such as silicic

ApDYfFASIE examples of the salts of the inorganic acids include salts of

hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid, phosphoric acid or the
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
acid, benzoic acid, methanesulfonic acid, ethanesulfonic acid, p-toluenesulfonic acid
or the like.

Preferable examples of the salts of the inorganic bases include alkaline metal

salts such as sodium salts or potassium salts; alkaline earth metal salts such as

25
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umnumsilicate or alumnumsilicate; and
Eooﬂﬁgpﬁigwgﬁﬂ Exanpl es of 10 the excipients include
| act ose, cornstarch, saccharose, glucose, nannitol
sorbitol, crystalline cellulose, silicon dioxide or
the Iike. Exanples of the binders include polyvinyl
calclﬁhrfgél or magxaé. %é]{é“%!umuﬁﬁhhyéﬁ%wbﬁm sswwrlthe like.

ose tragacan gelatin, shellac,

Pref%é%’ é%@réﬁi%’épqﬂﬁé %ﬁbf Sgyﬁ'é&%mc Eél ﬁ@ e Its of diethylamine,
diet l W“ﬁel"égﬁet ! l"i@ Eﬁéﬂﬁ?@ﬁkl’%ﬂ gﬂﬁ%gr ation

agents include starch, agar, gelatin powder
cPreferahle gramples piibe saligicf theracidiaamincacids include salts of
blcarbonate calcium citrate, dextrin, pectin,
aspartit acighoreglutamig raeichy | Prefsrablecaxaroples iof the salts okthedrasic amino
of the lubricants include nagnesium stearate, talc,
acids Maled & ghlenef gigining, lysing] omithnedopelikeed veget abl e
oil or the like. Exanples of colorants include those

ffl”he“t@#rﬁ harﬁ?fdh?él Uhert" débdinthegresénteperificatioh refeesito a

and exanples of correctives |nclude cocoa powder,

provBFfE RBRAt andibf IFEraBod Kiint ot SR8 RInGal nfetongeaTPher
SRSl doi Hpebth abkad a7yl ey pbret, can

cturln u re ar at.i on h as
befww']ﬁf%a o Sxamientatide.po Q%Pﬁgréﬂu%&eﬁ?at% aBlets,
i sotoni ¢ agent or the 25 Ilke and as necessara/
capsyles GyidpS Hozanges: inhalants,suppasiipries injgetionte qif tfends.c
added to the conpound according to the present
ophihalreictaintments, tapaseyedidpsanbse deaps)eandeopsaipoultizes or lotions
E0006 VPO4W KAN t hereof, followed by forrmulating in
accaordiny Wathe econvehtiorie mathodst i Coaimondy luseéd .excipients, binders,
no limtations on nethods used to produce preparations

lubricahtsS XbRFaS, SifectiveB@nid) a8 hetassdly, stabiizes] emulsifiers,
accordance W th the conventional methods. Namel y,

abs@gﬁi p‘i"ﬁ Biergﬁéém‘frlfjédﬁé‘h Pﬂrécﬂ%s?te@%ﬁ@a%#%ﬁﬁoﬁﬁéh&%nd the |

[Fat 1 on ous raw mat eri al s commonly

" like £38 %& LFE@?@L ﬁ'ﬁﬁ.@éqq‘iﬁ gﬁﬁﬁé?ﬁgﬁ@%@dﬁﬂ%ﬁiﬂ@?ﬂ thb Wiventional

metfpis Py Plendias Cotpansfybitallueéd %aﬁ%%i%@%f% *o'ﬁa s

wat er - sol ubl e polyners, clay mnerals a ri
phamg@qutlcahgrqqa[agqméq ﬁqraggagﬁ:tlgr\gh en manur}ac %ng 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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tLAXI , Chelating agents, preservatives,
Eooﬁykﬁwments, colorants, fragrances 10 and the
i ke can al so be added as necessary, the base raw

materials of the preparations for external use of the
present invention are not limted thereto. In

beheggféibbﬁalf sHEBRBSAL Silicots Bil:Asurfaeits S0ER d33tiyiskyethylene fatty

erentiatron-i nduci ng action, circul at'i on

ok B P 5 Gy A0 oo s
oy SERC A bES RES A Rrl h  SEPa e epe

the base raw materi als added are tgﬁse anmoynt s taat
polygxyprepylene slankrapplyaer. wateseluble Rel¥mess swﬂba%bb' raxyethyl

of preparations for external use. In the case of )
cellubbei, polyaerylicqcidcarbonvingd palymerd pelyethyleneglyeels patyvinyl

invention or the salt, or the hydrate thereof, there

pyrralidens ©rmaethyLcéliulose; lowert alocokolsrsuchasf ethandliortiseprepanol;
and sai d conpound may be adm ni stered by oral

polydslEhiAIEbRAs stith Qs difésH, Prapylend Giytok digropglenerglycol or sorbitol;

accordance with ordinarily used methods. For exanple,

suseSupf BRI BN sRiof IR, euabhsuckCRAMIGE e
I . [ he.j '

maoS A g i o 45D ot S e ymtbl™® Examples o
the ripaisinciie Tadpeay spusiardlt Sptmerost. gftopre, mapiil, Séiol
crysialne-ealioass slben<ian 3 e Bke00BES TR AR AEIS ingude

according to the degree of synptons, age, gender, body
polyviayigicoholapoiynirgt etiter.onethyt cellulgss: athyleliulosepgumiArabic,

type of disease or the like. Although the dose differs

tragacurith dgelatih yshistiaenhydroxgpropiiemetny celiuldse dasiroxyprepylaeliulose,
of synptons, patient age and gender, drug sensitivity

lyGihyl Brrolidohe, bl Viése glyeolpolybryethylens gyl blockimolymer,
poyglhg Ig’grrrml adBI tybg%)se isgfyf&gmblyt’gl 10%‘00 ng per day,

megg{rﬁ?;?%r 8Plne iK™ d@%rﬁ@g@%@%é@isﬁﬂdg%ﬁh Rigeh® Pelude starch, agar,

|'e dose or anong several doses. In the

ol 54 A Sl o5 o, e

citraflé,oclgx%rirg.ope% 910 %Lprﬁ Ea%%methyl 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 manufadturing 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
27




| owi.ng provides the description of the
EOO@%@Q@W&K%MC%S for conpounds 10 represented by
formula (1) (referred to as conpound (1) herei nbel ow)

according to the present invention. Although
conmpounds according to the present invention can be

0 . , ' . . .
ther W NGREAY 45inObtng T S8 RErcs Vit HO i erE el R8lriods.
exanpl e he typical, synthesis nmethod descr.i bed bel ow.
Therpgifnedimigorin &) Einedtbesd kS PRI PR EPBE ducSpiial use
ot b, oo s ol dpboicResiode. Namoy
synbol is defined as above.] [Production Process 1-1 ]
examplies 2ifibase rawHpatezialy thabcan becusad duning\formeilation ingude various
- HR3 (Step 11 (1b) (1c) N NH2 H2 (1e) R3 20
5 raw natenials coammdnly efseddn pbaspabelticals, defer-tivetcaanteh onedigings,
commerci ally avail abl e product can be used as is for

cosrAetiaRoamditHelliK®, Bpeciit SiAE eI hakEAbNanaRPIaNIUSdd clude

can be produced froma comnercially avail abl e product

aniné land Jéb‘étalﬂ@ o8, WP bilsVRERP\URE; waReP BNV didntdicsrvls,

so be“produced using the nethod described in the
w5 Bl s S A o B b et
ot AR B 4848 BB oo BRI BB, Fhorances
10 and ‘te‘-\nleaiiI|<eaglar('u3 a slrool%al.J gédelﬁ iag%etcggsary, the base raw materials of the

preparations for external use of the present invention are not limited thereto. In
addition, components such as components having diffefentiation—inducing action,
circulation promoters, disinfectants, antiphlogistics, cell acﬁvators, vitamins, amino
acids, moisturizers or keratin dissolution agents or the like can also be blended as

15 necessary. Furthermore, the amounts of the base raw materials added are those
amounts that yield the ordinary set concentrations for production 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

20  thereof, and said compound may be administered by oral administration or parenteral
administration in accordance with ordinarily used methods. For example, the
compouﬁd 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

25 drops, the ear drops, the poultice or the lotion.

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




. Moreover, conpound (1c) can al so be
EOOdﬁgE@é ng a method described in the production

exanpl es of the exanples or [Production Process 1-3-1]
and the like. 10 [Step 1] This step is a step for
obt ai-ni ng conpound (1la) by condensi ng conpound (1 b)

selodBfl SEEERAM b st o RS 806 RIBBY Roltn,
1 _exa I dpdude
admipiReioh (536 o B ol Spe 28 YRR S3RE e o
CRIBAEIIR 108 SR Soradoel AT GRS lase,
tetrahydrofuran or 1, 4-di oxane;, am des such as
degree f gymptarys £ Ratientage and gendercdnig sansitivifiriondhe likeindhe case
i ke. Exanples of the condensation agents indude Bop
5 of the losalzoepacationethe normad adultidoseiisfony | 40i1060pog Peo day.m
hexaf | uor ophosphate), WsC
- prefdrablgtfrom -18-t0 20D 00mgridyyadministerezbin 9 simgleodosedbridivided among
hydr ochl ori de), DOC 20
seveg'éf, d¥sedi CYtHe\Gaed Gﬁhbqgjbbﬂ@)ﬁ,%e‘ rigkinal adult dose is %eneraily from

car bonyl di i m dazol e), diethyl phosphoryl cyanide or
0.1 th 0000;Fq e ey mrefably R Y & Mo peeitia) 1) ¢
- B XQloRng eRovT IR oA 41 e BIHUEIBH phbichs for pompounds
10 reproggyien B §RERA L eeted 19 B Postain ULherelpRln dl af Srring to the

fromroom 25 tenperature to 80C and the reaction tinme
presegt invention Althaugh sampeunds aecordingdedhe ipsesent sysitien can be

(1a) can al so be produced from conpound (1bL and 30
syntikssiosd usiog\thecchineentionah organic pynibiesis mears,they ¢an be produced

met hods described in (1), (2) or (3). Alternative
accaoriiniydd, fot pxaniple; the dypiealtisynthesismetirst désgribiedt eldw.

chl oride, conmpound (1a) can be obtained by reacting

aphypicehSynitiRioWetaditpound (1c). The  step for

obtaining the add chloride is carried out by reacting
! ' o roictin ProcBbe of i

'S | [GHLRUTPlocRe ] SyPIGEPhodil FoEben! Sonliris
solvent or in the pres
di chl or onet hane,

ce of a solvent such as
orchpl uexe.

Rz
1
Ly Yy "™
N™ “NH, "Ra

[wherein each reference symbol is defined as above.]

[Production Process 1-1] Amidation

CHa_ X R?
RN H,N™ W - X 2
“’"EIL” R N s e 5t
- N =1
_ N~ "NH, © R z ]

R® [Step 1] N NH, 2
(1b) {1c) (1a)

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

A commercially available product can be used as is for compound (1b) or
29




10

15

20

25

A catalytic amount of N, N-di nethylformanm de may al so
ECOQGVRAAWHKAN t he reaction system Exanples of acid

chl oride synthesis reagents indude thionyl chloride,
oxal yl chloride, phosphorous trichloride, phosphorous
pentachloride or the |ike. The 10 reaction tenperature

compgiynd (B) B4 P selifel ol BB PIRS using the

The step for condensing agcid.chloride and,conpound
knov(mer;eﬂn@,&caMPr@alea,Lﬁoraegu'?fﬁLﬂ%)ma 850 heAlPdHeRLUsAg the method

conpound (1 c) in a solvent such as dichloronethane,
describeddn jhe pradustion examples atthe examplaso dPeasyctian Hracess 1-2-1]

presence of | to 3 equivalents 15 of base with respect
and the likee acid chl oride, exanples of which include

organi ¢ bases such as triethylam ne or pyridine and

i Amhbﬂ:iél?seﬁai&btﬁﬂpm_upbtm bb wsedaisisiiat eompound §1cjror

car bonat e. to 1.5 equival ents of conpound (1c) are

comBSER M )ftanfod BRdduced fasih @ cdthmerélaiy aidiabta produet Using the
S

m'nutes to 24 hours and the reaction .

kno%ﬁﬁgeﬁhg{!.%@okg?\gegu&@g):gﬁﬁ ?‘f d)'Can! £ perblficed Using a method

er converting conpound™(1b)

t m. xed aei d.__anhydri co .

descuthed RS BySsusion Tginie® B 1EGATRHER g ot TErdcbufi frocess 1-3-1
conmpound (1c). The step for obtaining the m xed acid

andm%-i de is carried out by reacting conpound (1 b)
with a chloroformc acid ester such as ethyl

[StepHlorof ormate in the presence of a base such as
triethylamne. 1 to 2 equivalents of the chloroformc
2Fhicstepds aestepior dbtaining compedndy ta) byeegndansing compound (1b)
conmpound (1b). The reaction tine is from 10 m nutes

andb@rrﬁ)dﬂmdgﬂc}inﬁn hecormdisaton agentinad solvent There Gfe no
room 31 EO0006 VPO4W KAN tenperature. The step for

paﬂfbﬁlﬁi‘%ﬂ‘ﬁfa‘ﬂiﬁg& ki thiesRilvet iudedndnd BkalRpRIzCofaRNEMLs dséd Mclude

I's carried out by reacting the m xed acid anhydri de

halo@?ﬁg%ﬁ%ﬁa%&téﬁpﬁiﬁF%I?%meﬁéﬁﬁ d#<chloroform; sulfoxides such

ane, uran,

as bl oAER e B 56 B i ok dofs fuch B fotrehydrofuran or
1,4-dpwann aidassuch o8 - imgtternadide. N uifhilacpBdrice or
the like. Examples of the condensation agents include Bop (bgn_zotriazole-1-yl
oxytris(dimethylamino)phosphonium hexafluorophosphate), WSC
(1-ethyl-3-(3,3-dimethylaminopropyl)carbodiimide hydrochloride), DOC
(N,N'-dicyclohexylcarbodiimide), CDI (carbonyldifmidazole), diethyl phosphoryt
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
30
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C. Alternéti\)e Met hod (3): After
EOOJ@B\Z%M’&@ onpound (1b) to an active ester, conpound
(1 a) can. be obtained by reacting the active ester

with compound (1c). 10 The step for obtaining the
active ester is carried out by reacting conpound (I b)

comiR (BT S B rR AR B B
AR SURGH e AR sl et T

N- h oxysucci nimde or the |ike t.g 1.

compaiit (el a5 i SbRited by wscEooact chiphile Mith camepynd,ip).  The
t he condensati on atr:]e.nt are 15 used wth respect to

step fermidaining the) acidebloriseds icarriedawnuraacingd equixalgnt foan
room tenperature and the reaction tine is from2 to

excesd ofiacidschigiide syrihesisreagentowith sgmpeundddb)is thetahisenrg of a
compound (1c) is carried out by reacting the active

solveritiorin hé presenpe wfic solventisuch ssadivkiotorsethanas benzene or toluene.
di chl or onet hane, tetrahydrofuran,

A cabiiPdchmiBuRYHf IQ/NBIFhétAyR6rmidinide ay alsd be hdBed to the reaction
equi val ents of 20 conpound (1c) are used with respect

syst%‘ﬂt 2%8 aéﬁ% S{ ﬁéiﬁ %rhloﬁ-géesr.yrﬁﬁééi'é ?gb@?é‘r{fﬁ’ HAAE thiont chidtidle,

e reaction tine rom10 mnutées to

4 s. .F A . [ i
oxalf] K4S poHRhAREHEIpYE, AiGseholeifbeniBEnioRfe or the like. The
conmpound (1a)., can be converted, usi ng.t he kno t
reaclion Fpsataelis Tom Conlis Withdse 1o e ALk SompaihufE: s the
of conpound (la) can be_converted using the 25 nethod
reacties imeisdrom 16, pinutes h2ehebEss 2-1, Production
Process 2-2, Production Process 2-3 or Production
PThe stap forsondedsingtanid chloride and camepound(is)iis gatried out by
rings 32 E0006 VPO4W KAN of conpound (1la) can be
reacting \aeld eltlordé mdtht compeurit (i o) érs arsobaant isnciPasdlichiommethane,
Process 2-5, Production Process 2-6 or Production

tetraRyafsTafanor’N, N-Biriggifbmna Midecass inlthe- prbséhicsiot t ite 8 equivalents
Process of Conpound (1 b) R4-OH Hai- OH OH R

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 (1c). The step for obtaining the mixed acid anhydride is carried out by
reacting compound (1 b) 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 minutes to 5 hours and the reaction temperature is from 0°C to room
31
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1-1] NNH2 (Ib-2) 5 [wherein Hal
Eooﬁg%ém hal ogen atom and R4 represents a CL. $
al kyl group, a C2-6 al kenyl group, a C2-6 al kynyl
group, a C3% cycloal kyl group or.a C3.8 cycl oal kyl

Cl.6 alkyl group.) Commercially avail abl e products
used as is for each of the conmpounds in the
temﬁ%&ﬁ%’hart above, and each of the conpounds can be

d d,f 10 . i al Ly, ' | .
FFBe sfRPn B Hens g T aired st Yy S RLOSHBhId K1 o
ool bipheir FRsn e 5] s o EmgSir T & sonen
obt ai ni ng conpound (1 b-2) by reacting conpound (1
suchbag gichloramethane tetrahysirefuran, Mohdinethylfornamide, r e like. 1 to
obt ai ned by reacting conpound 15 (lb-1) and conpound

1.5 dquivalents ofrcompminddic) arectsed withtreapgeitotie mixed atideanhydride.
or the Iike and in the presence of a catalyst such as

The eaaitioh tire isfrbar 10 mingtespe 24(Hdurs aiiddthe seactidretemperature is
and a base such as potassi um carbonate, cesium

from@®{Pepat e, potassium phosphate, pyridine,
1,g-d|azab|cyclo[5.4.0]undec-7-ene or the like. 1 to 3

SRR oy O ot ) o dhoaer
combgURH T Birias BRfed By LSRRI AP EREHT it Bahboyfc (1),
Tho 5T 6 b e e £5RE s ki BB ) wi
froml to 48 hours. 33 E0006 VPO4W KAN [ Producti on
an aptive ester synthesisneagentin & solveatisieh as 1kdiexane; tetrahydrofuran or
Compound (1b) R ,O0C HOC R4-Hal C a \ (1b-1-2) .
the like-and - the frésepceloDd candérikationlagiint sushizasNDCC. Examples of
active ester synthesis reagents include N-hydroxysuccinimide or the like. 1to 1.5
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 hoﬂrs.

The step for condensing the active ester and compound (1¢) is carried out by
reacting the active ester with compound (1c) in a solvent such as dichloromethane,
tetrahydrofuran, N,N-dimethylformamide or the like. 1 to 1.5 equivalents of
compound (1c) are used with respect to the active ester. The reaction temperature
is from Q 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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= =4) (1b-5) 1 [Step 1-4] R4 10 &N OHRa, O
EOO@&P@@M 51 H2 N NH2 (1b-7) (1b-6) [wherein Hal
and R4 are the sanme as previously defined.] 5

Commercial ly avail abl e products can be used as is for
each of the compounds in the flow chart above, and

of °°$'3‘%]‘Ter c L’ﬁl y ava"’q:ﬂ.wé eeg'%gﬁcﬁﬁguﬁﬂdéi%\ﬁnd lprel?rﬁdgeﬁon
ProcgRs Ace. erog Rt Petsscit o PIRBIARIRRRsBIE carmpl cs.
c{BsaBuction PEacess s2+i) BredeyRndrbantof SoMBoungHb)

conmpound (1b-1-2).,Conpound (1b-4) can be ot ai ned by
reacting conpound (1b 3) and conpound (1b- -2) in a
sol vent such |_|met I?Zb_ﬂﬁ‘{ mam de
N- et hy | pygieH i d none Hn
of a base su taSSI um car bodm3L QHbut OoXy
pot assi um or the I| l ent to An eXcess of
base are 15 used vvlth respect to conmpoynel2f | b-3). The
reaction tenperature is fromroomtenperature to 130C _
[wheseid Halaepessentsoa halogeni atofm, amd 1R’ répresants aoCQeﬂaIkgbgmup, aCas
[Step 1-3] This step is a step for obtaining conpound
alkedyllgrégip by @H‘a‘lﬁ‘nyl lgrmmccwbycﬂdélkylz?ro@pwem ¢yvidledlkyl C16
can be obtain by reacting conpound (lb-4) in a
alkylsﬁ'ahﬁg 34 E0006 VPO4W KAN tube in the presence of a
Pbase such as concentrated aqueous ammoni a or the |ike.

1C§rﬁrﬂ?fc¥o yilaiab@ Oﬁl‘??ﬁéﬁ) %u?@&" Bs 7 for'xfefl oF'thd compounds

respec conmpoun e reaction tenperature

i thiy JoW, B 2Bobe, ahiPSad Sk Ao AR eard B8 el Trdm! ©

commercially available products by the known method. In addition, each of the

he presence

compounds can also be produced using the methods described in the 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 (I) chloride, copper (}) iodide or
the like and a base such as potassium carbonate, cesium carbonate, potassium
phosphate, pyridine, 1,8—diazabicyclo[5.4.0]undec—7-ene orthelike. 1to3
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). | 21010
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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15

- This step is a step for obtaining

E°°@%&E§§ﬁﬂkfﬁL-6) by cyanati ng conpound (1b-5).

Conmpound (1b-6) can be obtained by reacting conpound

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

sol vent such as N, N—dlnethylfornan1de

'ﬁﬂifsaﬁ‘ét[ Fdi!ebgg rr?aﬂﬁre' ProBuatish mtﬁélfoPC@ﬁwmd (1b)

a ca yst 10 catal ysts that can
used includg,tel rakls( rlphenykphosphlne)palla un1 0) o

HO CllllgﬁD )to 2-€ zi nc cyapfde~gr &
: |sed vmth—r—es-pec—t—-tdilco ouny 1t001
ﬁp nt 4Step 1¢ht al yst arg~u ﬂ mﬂﬁﬁpﬁé&pect to

co (1 b-5). The tion tenperature is fr
501@-3)0 the refl ux ten‘pera?&i‘é and the reaction ti géb's)

from5 mnutes to 24 hours. 15 Alternative Mthod:
Conpound (1b-6) can be obtained by reacting conmpound [Step1-4]
(1 b-5) and copper cyani de under nitrogen atnospherje

in a solvent such as
N—nethylpyrrolidiqpo

N, N- disret hyl f or mam de,
like. 1 equivalgt

excess of copper FEyani ngd-mpkh—Fespe
compound (1b-5). The agtion tenpdstap 5 i S fro NH
totherefluxten‘peratu?"e aMdf2t he reaction time is 2

from10 20 mnutes to(fpZ)hours. [Step 1-5] This Step)
is a step for obtaining conmpound (1b-7) by hydrol yzing
compound (1b-6). Conpound (1b-7) can be obtained by

hydrol yzi ng conmpound (1b-6) in an aqueous sol ution of

whePBirPathrid RN ofé iy Sanieie préviagdif defibd yi 1 ¢ aci d of

or In an aqu ous solution Oof a base such

ot Al i B, RSB 8 6 Torack( 1 thbjchpounds
o 0 e LA SPHESTERE AR o AR 1 kA o

[ Production Process 1-2- 3% Product| o Proc

commﬁfgigw availapl e pradiseteiy the kpown met In agéﬁion, each of the

compounds can also be produced using the methods described in the examples.
{Step 1-2]

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
used with respect to compound (16-3). 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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[ N[Step 1-6] RN NH2 (lIb-1) (I1b-8) 5
Eoomgpﬂw{% .and R4 are the sane as previously
defined.] Conmmercially avail able products can be used

as is for each of the. conpounds in the flow chart
above, and each of the conpounds can be produced from

tubegrgmqeﬂli@ﬁ@hé% gﬁ%%s@%&h%@%&rﬂe@ag{]%e a orlthe like. |

the  conpounds can produce
cribed in,the exa

1.5 Siiyelrts do 81 g3erss 31 Boss aronsgy MR PRBSEUR RPN (18-4).
The sdeb g itilndoah 3 o a-bind s e fom 1o 48

same nethod as that in Step 1-1. [Production Process
hourg- 3-1] Production Process of Conpound (1c) 36 E0006

VPOAWKAN 0 X R2 8410 ~R3 (1c-1) [Step 1-7] R2 X

5 [StefRr-4]HOH R3 \ //) [Step 1-17] 3 (l1a7 (162) CStoP 1

11%r]ﬂs step is a step for obtaining compound (1b-6) by cyanating compound
(1b-5). Compound (1b-6) can be obtained by reacting compound (1b-5) and zinc
cyanide in a nitrogen atmosphere in a solvent such as N,N-dimethylformamide,
N-methylpyrrolidinone or the like 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-dimethylformamide, 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

(10-6). 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, orin

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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10

HX ~R2 [ St 1-101 [ St 1-18 St
EOO‘%X%&WL 4 RS [z ‘w170 N[x R H]X [Rz R3
0' 3-133 (lc-3) [Stop 1-12] R3 Plop 1 R (1c-5)
(1a 8) X R2 [Stop 1-14] \ [stop 1-151 R3(lc-6) [Stop
1-16) (to-2) [wherein R2, R3 and X are the sanme as
j A [ Cl-5 al kyl
and e aRHGH Hnfls! R 10 SR IC RO RRBr CL- S al Ky

represen ogen atom or a | eaving

olF BBl RRicsfs B2y B Winihs B Efapound (10)

comercially avail abl e product can be used as is for
each of the conpounds in the above flow chart and
each of the, conpounds can be producegg from

comer ci al | e known net hod.
In ad ; & conp-¢~- 34y, al so be

d in"the production
of the e or N j.0n Process 1-3-2]
to [ Production Prggggé%io 1R3 51" l\/t”'g?over, each of
the conpdbrilis in the above flow chmkg) can al so be 37
E0006 VPO4W KAN produced by converting substituents on
[wherbin Haltand R aye thecsame @siprenipustyedefireddd  descri bed in
[ Production Process 2-5] to [Production Process 2-7]

oConfirietdiaiiy avdilabiprbdutts can be used as is for each of the.compounds

in the flow chart above, and each of the compounds can be ’produr.:Aed from
commercially available products by a known method. In addition, each of the |
compounds can also be produced using the methods déscribed in the examples.
[Step 1-6] |

This step is a step for obtaining compound (1b-8) by reacting compound (1b-1)
and compound (1b-1-3). Compound {1b-8) can be pro.duced using the same
method as that in Step 1-1.

[Production Process 1-3-1] Production Process of Compound (1c)
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' s a step for obtaining compound (lc-2) by
Eooqgegégli\t'@m‘pound (1c-1). 5 Lithium al um num hydri de,
for exanple, can be used for the reduci ng agent, and
et her such as tetrahydrofuran, diethyl ether or the
i ke can be used as solvent. 1 to 10 equivalents of

duci ng agent are used with respect to conpound
EEZ reaction tenperature is fromOC to the

rR*%o erature and the reaction tine is from5
m nut e 24 hours. 10 [Step 1-8] This step is a step
for oqulﬁlng conpound (1lo-3) by converting a hydroxyl

grour of conpound (lo-2) to a leaving group. In the

-

casej Btep $-7p et hanesul f onyl oxy group or
p-to uenesulfonyloxy group, conpound (1lc-3) canybe

reacting conpound (10-2) with

e h ﬁe§/lfo fonyl

chl or %n a sol vent such mﬂpdﬂnhloronethane and |n
h%Epresgnce of an organi c base such as trlethqu
he i epiengl val ent to an  excess of organic

base i s use

th respect to conmpound (l1o0-2). 1 to 3

equi val ents t hangsul f onyl chloride or

p-t oljuenesul f rexused wet ect to

conpd g&d - gachi ongt e atuttkﬁszﬁfrom 0C | [Bter 1-18]
to rg th ion tijme is from

10 mijnutes to|l 24 ho I N® he caseRrBi sa dhl orine

atomy conpound (1c-3) can bétedbt ai ned by gllowng a
chlorlnatlon reagent su h as thionyl chlorfi de, oxaIyI

Rr the Iik onX.C pund ({1 c-2). R2

aI\Jwt tol an eXce®s gls djl natidn ressy nt \ f ‘/
are u ct B lc2)f The _]
reactio mh nperstatrid i s OC to Rbonﬁ?F‘@bnperature R3
and the react'on time ro mc) mnutes tjo 24 hour §¢9
[Step 1-9] 38/ EO006 VPO4W KAN This step i§ a step for
obt ai ni ng conpound (1c-4) )py reacting congound (1c-3)
and potassiu

' pht hal jypr ﬁnd (1o-4)j. can be
[ co {10- 3) wrtH potassium
pht hal i mi de i sta1-s®l vent such=3§ Y [Step 1-18]

obtai ned by r
{1c8)

l [Step 118}
(1c-2)
[wherein R?, R® and X are the same as previously defined, R*' represents a C1.5 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 productton
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
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formam de or the like. 1 to 2 equivalents -
EOO@%?@(‘M phthalimde are 5 used with respect to
conmpound (10-3). The reaction tenperature is fromroom

tenperature to 160C and the reaction tine is from 10
mnutes to 48 hours. [Step 1-10] This step is a step

proch i 5 s SR ol EEAEREHA bty e ot
ooy AR PR A o LB B P e

reaction tenperature is from80C to the reflux
ﬁﬁeﬁéﬁﬁerature and the reaction tine is from 10 n1nutes
to 24 hours. [Step 1-11] This step is a step f
olbhisi stepds asten forebtaiping corppeund (16:8) bbﬁ%!mag 99"1909)10 (1e-1).
15 with phthalimde. Conpound (10-4) can be obtained
Lithibm alaminumdydeddepforéxaimple,) carvbe kised forthierreducing agent, and
tri phenyl phosphi ne and diethyl azodicarboxylate or

ethe@' sUER BEQABrAhydtBRMAA AHIBENY ketiiet drihé like curibe wsedhasisolvent. 1to
di chl or onet hane, tetrahydrofuran or the like. 1 to 2

10 e§f et%cﬁtég\; R curid;égéﬁt' éFe%ethlﬁ’P@ébdd’hPé@hbﬂﬁnéWc—ﬂ The

ylate or diisopropyl

reac?éﬁ‘%@%ﬁ’%é%%tff%@??%ﬁ’ fe e emfiialturp i B3 4aetian fime is
t|on time is from5 mnutes to 48 hours.
fronta%{rgﬁu%s 4T|?19"Q’sstep is a step for obtaining compound

10-5) by reactlng compound (1 c-3) wth an am ne
[StBBr1o§]ect ed with a tert-butoxycarbonyl group Corrpound
(1c-5) can be 25 obtained by reactin
c Thjs stepis arstepiforcohiaining cemparnd (110-3? by oonverhng a hydroxyl
tert-butoxycarbonyl group in a solvent such as
group of cimpoumyd {1o-2ptoi alleaving group. ke and 39 E0006
VPO4W KAN i n the presence of a base such as sodi um

hysltheleasy Lida methaneéuifmyﬂm@ogmwplalﬁ-bluéneduﬁeaylaxyz group,
used with respect to conpound (10-3). 1 to

o) S A4 0 aresson
chiofidERM P bluenesulfonyl chioride 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 methanesulfonyi chloride or p-toluenesulfony! chloride are used with respect to
compound (1¢-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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- Ihe reaction tenperature is fromroom
Eoo@ﬁﬁé?;wlﬁpg\'to 80C and the reaction 5 tineis froml
to 24 hours. [Step 1-13] This step is a step for

obt ai ni ng conpound (10-8) by deprotecting the
tert - but oxycarbonyl group of conpound (1o0-5). Conpound

('ihﬁnff%eﬁoxyca PEB Ebgl‘rﬁg an %Lwlﬁé%tin? compound (1c-3)
and BRta¥5 P B h"%'?dés Qﬂﬁbﬁéﬁﬁwﬂgﬂ%&@?@e&k& ?%%8*‘5

ri fluoroaceti jd.or the li th respect
comEQ}’%&&%h th petassiunyp @thﬁﬁ@éléw'bﬁ %Yfﬂgrsé‘\fghraé |s from
0 to 60C and the reaction tinme is from 10 m nu
N,N-dimethyliersnamigiec pr therlife. 15 th2 equivalents oapetaéﬁl%phthahmlde are
obt ai ni ng conpound (1o0-6) by converting the |eaving
usedywithi pespiect torpompdund ¢168).t oThe readtivn tempesature istramdroom
(10-6) can be obtained by reacting compound (Ic-3)

températuré o 26092 Bndthe ee4EtIHn thié s oS 10lminuisi tdel8 hours.
potassium azide or the like in a solvent such as

[Steﬁ\|1 i methyl formamide or the like. 1 to 5 equivalents
of e azidation reagent are used vvith respect to

C {
rﬁﬁi% Gis? sptor obRinfid SRR SAPRAR cbfping ().
m 48
Compayfu s} 8] sui it opjaltistimt aifPa @I@Qhé@éﬁﬁaﬁ%&f hydrazine
hydrifel %}q% S qﬂ Onpoﬁé\vg[(ﬁl sq&z as of gﬁ% tlgé fike ) Thé reaction
hydrogenati on using Lindlar's catal yst | n a sol vent
temparaturads omBiC tor therfefiux kemperatuie:and the mﬁn tigee igrfrom 10
excess of Lindlar's catalyst is used with respect to
minutesrtm@4 dhoursd) EO006 VPO4W KAN (1c-6). The reaction
tenperature is fromroomtenperature to 80C, the
[Step datjion time is from30 mnutes to 36 hours, and the
reaction pressure is froml to 4 atnospheres.

This step is a step for obtaining compound (1c-4) by reacting compound (1c-2)
with phthalimide. Compound (1c-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, triphenylphosphine and diethyl azodicarboxylate or
diisopropyt azodicarboxylate are used with respect to compound (1¢c-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. Compouhd (1¢-5) can be
obtained by reacting compound (1c-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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native nmet hod, conpound (10-8) can be
EOO@%@#MN allowing 5 triphenyl phosphine to act in a
sol vent such as dichl oromet hane, tetrahydrofuran or

the like. 1.0 to 2.0 equivalents of triphenyl phosphi ne
are used with respect to conmpound (1 c-6). [Step

in th% f’}%% Ef & b&8e ﬁcl"i‘ a?ts%['] L{/ng !‘Xa@f’él dHA@ liIR8MP9UB D equivalents of

y conver |ng X O group of compound

baseg%feat‘r?‘#égwgﬁ r}egééoﬁ‘i fo %%Hﬂgﬂﬂg'%? 1 gr}s %Wg'%%gﬁgn&eof the amine

hos oryl azide iin a solvent S enzene
progesbavin Be iB Rt Asbeny! Brows e dtes with dpSBact B ghRfkBund
base such as 1, 8-diazabicycl o[ 5, 4, 0] undec-7-ene or
(1c-3ne Theeaction ternperatie is o reomtempgraitee 18@°G apd the reaction
used with respect to conmpound (1c-2). 1 to 1.5
timeds| fronall dot24 hdurs5 di phenyl phosphoryl azi de are used
with respect to conmpound (1c-2). The reaction
[Step aurByr at ure is fromroomtenperature to 80C and the
reaction time is from1l0 mnutes to 48 hours. [Step

1Til=.7sJ stEEhé a5§t§|9 fdrsoaifirRPcdrRpoghd m@aﬂ BY @@ﬁﬂﬁdeﬂhg the
y oxidi zing the 20 hydr oxynet group of

o SOl RIS il tlapcatio o
o A S BBt Mt 0 favontsuch

N seaBans OSSR SR T Bt P2 SR8 55 s o

) erature|sfromroomterrperaturetotherefItJ
acldt%lzsea%ln@n@mtmw@wb@ th@dlkﬁ%m respect to ¢orppeded (1c-5). The
mnutes to 24 hours. [Step 1-18] 41 EO0006 VPO4W KAN
reactibndempepatise is fsora® tooB0°6hand then teastiopdimel i fromsh0 mjnutes to 24
converting the fornyl group of conpound (lo-7) to an
houri nonet hyl group. Conmpound (1o0-8) can be obtained by
carrying out catalytic hydrogenation using a Raney
[Steﬁiqc{mj catalyst in a
This step is a step for obtaining compound (1¢-6) by converting the leaving
group of compound (1¢-3) to an azide group. Compound (1¢-6) can be obtained by
reacting compound (10—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. 1105
equivalents of the azidation reagent are used with respect to compound (1c-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 carrying 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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I %M as ammoni a- cont ai ni ng rret'hanol ,
EOOM@%’-’ aining ethanol or the 5 like. A catalytic
amount to an excess of Raney nickel catalyst is used

with respect to conpound (1c-7). The reaction
tenperature is fromOC to roomtenperature, the

“ c—E{).g g‘g[{é ‘FQaétidFPtein'TerERJ?_bl %{gﬂq{wgﬁﬁ térﬂﬁél%tu%%faa(}g% the'Feaction

Ion pressure IS nospher es. ction

. Proce 1-3-.2] ,Praquctio C .
time [§ fF5eT0 EVHES 40 OB Neirhih R BaRygh FRDR REor i 4
OR4 0 \R3 1c-9-1) 0 (1c-9) \[Step 1-19] OR2 -~CR4
atmogphereso R3 (10-10-1.20) (1c-11) [Stop 1 HOR2 | R3
(1c-10) [wherein R2, R3 and R are the sane as .
phe analiernativer mathed, compesngi(1r18) candie eblained byalewing
can be used as is for conmpound (1 CG9) and 15
triphemylplosyphine to ac)in eCsotventcsudh 3s dichldramethanes defrahydrafuran or
al so be used as is for conmpound (1c-9-1) and conpound

the likdC- 1@ ) 2. 0xquivente T thisharylishoaphirie are usethwith cespéat to
avai | abl e products using known nethods. [Step 1-19] 42

oMM N Te- 11) by reacting compound (10-9) |
[Step 1-16] '

This step is a step for obtaining compound (1¢-6) by converting the hydroxyl
group of compound (1c-2) to an azide group. Compound {1c-6) can be obtained by
reacting compound (1c-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[5,4,0Jundec-7-ene or the like. 1 to 1.5 equivalents of organic base
are used with respect to compound (1¢-2). 1 to 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 (1¢-7) by oxidizing the
hydroxymethyl group of compound (1c-2). Compound (1¢-7) can be obtained by
oxidizing compound (1c-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 (1c-2). The
reaction temperature is from room temp.erature to the reflux temperature and the

reaction time is from 30 minutes to 24 hours.

[Step 1-18]
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(1c-9-1). Conmpound (1lc-11) can be
500@9@3 reacting conpound (1c-9) and conpound
(1c-9-1) in a solvent such as N, N-di net hyl f or mam de,
di met hyl sul foxide or the like and in the presence of a
base such as sodi um hydroxi de, 5 potassium carbonat e,

coni Do | . _
Eis T £ Bk o Phudidifg dolfpovnd QIcZB B LHTIGERG U formy
1¢-9). 2 i vglents to an C of e

groufct cohnsiiogit 1o/ )8 McamibotietfgiatRg Coligus (1o én be
tenperature is from,K roomtenperatyre tgo the reflu .

obtained camying st ceRbtichucrogenatianlising i iZaney nickel clalyst in a
24 hours. 10 [Step 1-20] This step is a step for

solventtsuichi agjammeniarsantaining metbanele ammerjaceniteining ethanol or the
(1c-10) and conpound (1c-10-1). Conpound (1lc-11) can

like. beA catabiticannduyntrie aot éxcpss of Rameychickel catalystis usedpathwespect to
(1c-10-1) in a solvent such as N, N-di net hyl f or mam de,

compbiiFd de-py.r I'Thé FHdtBBA tempeFatute issrarn@°Criotrbonpienysarature, the
of a 15 catalyst such as .

reacHOAR R B2 bps0 LR and s mich beanen 1 o«

like. 1 to 1.5 equivalents of conpound
atm‘?gf’é{e?%'l) are used with respect to conmpound (1c-10). -

0,05 to.0.5 equiy f o Ca I ' :
- ¢ EpolsBen Prdihi. A FrodstoEPRIGERY 4 St 1) in the form
excess of base are used with respect to conpound
of Compopnd (Tﬁ'é”sleacti on tenperature is from 20 room
tenperature to 80C and the reaction tinme is from 30
mnutes to 24 f\/ﬂ?ﬂ?roducti on rocsﬁg 1- 3- 3]
Producti on Pr#gesg/ ofConpousrdo CIrC- the form of
Conpound (1lc-1 2E0006 O4AWKAN'Hal - 1+ RS O
OH (1C12-1) @1\ OR \ / [Stled-n-211 R40 /

(1c-9) [Step 1-19]
N OR*
(1c-10-1
0
[Step 1-20]
HO R2
N
el
| =X
R3

(1c-10)

[wherein R?, R® and R* are the same as préviously defined.]

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

[Step 1-19]
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[wherein Hal and R4 are the sane as
EOO@&X\W&MeN ned, and R5 represents a hydrogen
atom halogen, a Cl.6 al kyl group or a Cl$ al koxy

group.] 5 Conmercially available products can be used
as |s for conpound (1-12) and conpound (1 c-12-1), or

or B 'éﬁgﬁfﬁ*%%ﬁm&%ﬁﬁﬂr@e@%ﬁﬂﬁb@@wm (1-9)
and ?@&@PPH@%&%@%?&@P*&%@ B FEERRA blatied by Wacting compound
d (1- d b
(RS oambed Uil R sohehiSicn3s P elmbufihati.
tetrahydrofuran, N, N-di methylfor mam de,
dimethylsuligxide or Kxe lile and imthe présesae of @ hase sdsas sediym hydroxide,
base such as potassiumtert-butoxide or the like. 1

potassiuin Sarboniates lcesiumn cartamape urdhe (ike.- 12 td;Z equivalents of compound
with respect to conmpound (1-12). 1 to 1.5 equivalents

(1c-911) 2p6 @sd8 witheredpect 1ol dompeiRECic-9)0 Qosquivalentsltolah excess of

The reaction tenperature is fromroom tenperature to

basé BFe (§éd Hﬂ%h%@ﬁﬂ&ftﬁ \Cofpbhdt (i E-g)eaTthéaéﬁdﬁtdrﬁpérbﬁffb is from

mnutes to 24 ours. [Production Process 1-3-4]

oY 5 4l AR S g B i

HS-OR4 OR 3 (lc-14) 0 S R2 (lo-14-1) R4 O or [Step
24 hpuss,) 3 -

[Step 1-20]

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

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

of Compound (1c-13)
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EOO‘%N?P@W@ 1c-16) O R (lo-15) [wherein R2, R3 and

ane as previously defined.] 5 Comercially
avai | abl e products can be used as is for conpound (1
c-14), conpound (1 c-15) and conpound (1 c-14-1), or
they can be produced from comercially avail able
'products usi ng the known nethods. [Step 1-22] This
step is a step for obtdi@hing conpound (1o-16) by
reacting conpound 10 (1c-

44) or conpound (1c-15) and
compound (1c-14-1).Co oou 6) can be obtained
by reacting conpBur c-1 npound (1c-15) wit
conpound (lc-14-1) a sol nt such -—\~

a
QU N | f or mam de, (1glipmt hyl sul { oxi d&yor
N N frﬁh‘ssence of a base such as pot as \u
R car bona sodi um hydr tepde2dr the |iRée. 1

equi val ents of compound (lc-14-1) are used ngl
respdd@) to conmpound 15 (1 c-14) or conpound (1(:1-315). 2
to 5 equivalents of base are used with respect to
conpound (1c-14) or conpound (10.15). The reaction
terrperature is fromroom tenperature to the reflux

[whéreimidakand R aine thé sameaas previdiishedefined, and=Rhtepoesants @
24 hours. [Production Process 1-3-5] Production

hydIB?@ﬁ efdmPha OHITh élﬁ%?roup or aeC{ palkoxy §rafp. Conpound
c-19) 45 E0006 VPO4AWKAN 2 ¢l R2 H R2 ~ 02N /'l ~qq H2N

/ bfgﬁnﬁﬁgﬁal\a/ EV%E?I&W% &Ehlc éj%}&a(dls?&%r dormpolirid £112) and

| compound (1c-12-1), or they can be produced from commercially available products

using the known 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 (1c-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 teri-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 (1¢-1) in the form

of Compound (1c-16)
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' (1c-24-1) Rz \ HO2 H\ Ra RAON-N\ Ra
EOOO%%Q“W) (1c-25) (1- ORa Na/~~f , (1c17-2)
[stop 1.25] O (1c-17-1) [Step 1-31] [Step 1.23] R2 'R
RA0 / // 23 Rao / Ra Oj~Ra R NN (1c20) [ Steptl-26]
(1c-18) Na [Slepl-24] Rao (1lc-19) [wherein R2, R3 and
R4 are the Bsal rRYi ously defined.] Commercially
avai | abl e prduc s>c>/n be used as is for conpound
(1c-17), 5 ¢ (lc-21)g orfd (1c-17-1),
conpound (10g17- 2 compound {1 ¢-24-1)Q or they
can be produc m commer ci al I& avai | abl
usi ng the Z&'&Enst hods._[ S 1@ 41)23], oS s
step for obt ai nbng compound E) ?] by reacti
conmpound 10 (1c 17) and conmpou ?Pd c-17-1). Conpo @3
(1c-18) can ¥ i,R&d by reacting corrpoLem1 lc-1
and conpound (1 13/ in a solvent such as nethanol,
et hanol or and in the presence of a base
such as sodloum rret hati de, sodi um et hoxide or the
like. 1 to 2 equivalents of conpound (10-17-1) are
used with respdtet®o conpound (1c-17). 1 to 3
equi val ents of base are used with respect to conpound
15 (1c-17). The reaction tenperature is fromroom
tenperature to the refl ux

[wherein R?, R® and R* are the same as previously defined.]
Commercially available products can be used as is for compound (1c-14),
compound (1¢-15) and compound (1c-14-1), or they can be produced from

commercially available products using the known methods.

[Step 1-22]

This step is a step for obtaining compound (1c-16) by reacting compound
(1¢-14) or compound (1¢-15) énd compound (1¢-14-1). Compound (1c-16) can be
obtained by reacting compound (1c-14) or compound (1c-15) with compound
(1c-14-1) in a solvent such as N,N-dimethylformamide, dimethylsulfoxide or the like .
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 (1¢-15). 2 to 5 equivalents of base are used with respect to
compound (1c-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 (1¢-1} in the form

of Compound (1¢-19)
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and the reaction tine is from 30 m nutes
Eooéé(@@ W 46 E0006 VPOAW KAN [Step 1-24] This step
is a step for obtaining conmpound (1o-19) by ring :
cl osure of compound (1c-18). Conpound (1lc-19) can be

obt ai ned by heating conmpound (10-18) in the presence
of a solvent such as toluene, xylene, nesitylene or

the Jike. The reactl)gn 5 terrpera‘i‘ure ie the reflux§ )a?

0N e9Per at ure arfl eactlgn, rm" gm_S.O_n;rti:Nes\CRa
38" hours. h S st ep FRa BbSief OF =
aehgai nllﬁ'g‘”c?éhpo {J;Cizz 1x2 by r eacticg) conpound (1c-24)

be obtai ned by reacting 10 conpound (1lc-1

compound (1o-17-2) in a solvent such as

N, N- di net hyl f or mam de, tetrahydrofuran or th(ac-h4 ke
in the presence of a basej sugh as sodi um hydri48Ie H RZ
cesi um carbonate, bariu xj de or the tikd AN
equi val e ts of compound (10sJJE i) are used with o R
r espeet? ound (1c-1gk4nl to 2 equival ents of {16-25)

base aLe/ous wi t h~Trespect o _cormgpaund (1lc-17). Thi

[Step 1-30]

-17) and corrpound (lc-17-2). Conpound (1§: 20! T

and

reactionulizie rature is 0 roomtenperature tq (step1-31]
the reflux fenpasentde and | he pé&dfion time is frlom
30 mnutes to 24 hours. Alterpgbihyg Method-1 for

1-2p] This step is a stepd or obtaining corrpound

(1dt 20) byrteacting conpo /}117) usin ):
Ri@ar /et fTYl‘E’ﬂ'ETtrlr% Rorane 1 za s IR
g oun ( Lrpt 1-26f) - (FRp c- 2Q$tepcias b

5t ned by reacting compound (1c-17) with (1:—19)

(car bet oxynet hyl ene)tri phenyl phosphorane in a sol vent
such as benzene, toluene or the like. 1to 1.5

equi val ents of

[m&&ﬁﬁfgrgege ROGERE %é@@@g}egwgﬂ@ pre used
it avaiiebf AUl cart BRESEH s fitthdmbound et

5 compoun!l (1c-21), compound (1c-17-1), compound (1c-17-2) and compound

(1c-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 {1¢-18) by reacting compound |
10 (1c-17) and compound (1¢-17-1). Compound (1¢-18) can be obtained by reacting
6ompound {1c-17) and compound (1c-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 (1¢-17-1) are used with respect to
compound (1¢-17). 1 to 3 equivalents of base are used with respect to compound
15 (1c-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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Thj is a step for obtaining conmpound (Il o-18) by
EOO%V&Q?&@Me olefin site of 47 E0006 VPO4W KAN an

unsat urated carboxylic acid ester of compound (1c-20).

Compound (1c-18) can be obtained by -reacting an

azi dation agent such as sodi um azi de, potassium azi de

0 he like in a solvent such as acetonitrile,
[Stepdi-g(4 ne or the Ilke and in the presence of a anmmoni um

bt G AR 1 50 o
sol vent such as acetonltr| | e, acetone or the ég Jq
(1c-18). 2 Casepouns Ger 18)gvan b obtained theagaapompeung cy® fip the

respect to conmpound (I c-20). 1.5 to 2 equivalents of
presanceof asotvent suchi a)toluene axyiene anesitdens wf the le.ct The reaction
the azidation agent. The tenperature of the reaction
temperaturé hethazieflak tempegatote and theoreaction time isdrom 30 minutes to 48
tenperature and the tenperature during treatnment with
hourd, base such as 10 sodium acetate or the like is from
roomtenperature to the reflux tenperature. The
[St;S |ontirreisfrom1to 24 hours. [Step 1-27] This
tep |s a step for obtaining conpound (1lc-22) by

St '%asst%so;zé A stte P20 W oot
SR I ANE -

nmet hanol , et hanol or the 1ike. A catal amount to
compauns {1e:37hand somppand(doided) ing sﬂvwéﬁggxaﬁ 0
conmpound (lo0-21). The reaction tenperature is from
N,N+diroethylforrpamida; tetrabydrofuran or thelikeaad inthe pigsense of arhase
30 mnutes to 24 hours. Alternative Method for [Step
suchLa gbdititn hipdede toggium cartssrate f ariumy hydroxide ootipolikel 1 to 2
(1c-22) by reducing the nitro group of conpound
equivalentslof cdrRpBaRD g1) d-17-23 e URBd MWitholelspbotd dompaadd {1Re17). 1to

conmpound (1 c-21) with a reducing agent such as iron

2 e@ﬂfﬁﬁ%ﬁ@of bBsé a?@k).l megé& Bldmsiuriy (1ct18. | 'T‘ﬁ% r%ﬁ@tion

resence an excess anount of acetl c acid

tem;ﬁ%rggggqgﬁﬁi F&%ﬁ @Eﬁ%ﬁ%@%i{éﬁy@%&éi@g%h@ Fchi]on time

erat [ reflux tenperature and the reaction
‘Sfr‘?'T" .‘R?ﬁhﬂ"ﬁﬁn es to 24

Alternative Method-1 for [Step 1-25] ‘
This step is a step for obtaining compound (1c-20) by reacting compound
(1¢-17) using (carbetoxymethylene)triphenylphosphorane instead of compound

{(1¢-17-2). Compound (1c-20) can be obtained by reacting compound (1c-17) with

~ (carbetoxymethylene)triphenylphosphorane in a solvent such as benzene, toluene or

the like. 1 to 1.5 equivalents of (carbetoxymethylene)tri_phenyiphosphorane are
used with respect to compound (1c-17). The reaction temperature is the reflux
temperature and the reaction time is from 30 minutes to 24 hours.

[Step 1-26]

This step isa step for obtaining compound (1c-18) by azidating the olefin site of
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. 006 VPOAW KAN [Step 1-28] This step is a
EOU@?@&W ai ni ng conmpound (1 c-23) by diazotizing

the amino group of conpound (1lc-22). Compound (1lc-23)
can be obtained by diazidating conpound (1c-22) in a
sol vent such as hydrochloric acid or the like and in

o BB A s 1 SR Byt o
o 5 ol B B M B e 89 o

reaction tlne i's m nut es
the |[th'@|@ galyent sughmas ec%tpawrﬁ]ﬁsaaeteﬂe Grft'&? g anel ?sz’ presence of a
conmpound (1c-24) by reduci ng the diazo group
ammaniweweriur §V) sitratedoliowed by fudier treating with BtQﬂﬁQeﬁPOByas sodium
reacting conmpound (1 c-23) in a solvent such as
acethiedooiblel likeiin 2osivent such ds acetonitrilacagetone erdhefiike. 1to 2
reduci ng agent such as tin (11) chloride or the like.

 equitaleftsSofiiel amdativragdntidie usedumrnms gttt campoursi(fic-20). 1.5

Wi th respect to conpound (1lc-23). e reaction

t r
W A o ¥ibmamisan omo

az:dbﬁofi‘ agggp (q{e % corrpoun lfﬁjw@r?@e é%o%ﬁ%\ﬁ%g&ﬁl is from
T E%rﬂsgasmﬁ&gsrﬁ@%mmb%éé s s

0 S AT S el B,

sodi um acetate or the like. 1 equivalent to an excess
reaciipniime issiremyk i24uhoHrs.espect  to conpound (1c-24).

The reaction tenperature I's fromroomtenperature to
[StepHe27) ef | ux tenperature and the reaction tine is from

30 minutes to 24 hours. [Step 1-31] 25 This step is a

igmoﬁlgg i9 Bt gtep iftvdolstaimiey bempdand 91 c-22) by neduding theenitfo group
of comgzund (1c-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 or the 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¢-22) by reducing the nitro group
of compound (1¢-21). Compound (1c-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 fo 5 equivalents

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

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

hours.

48



10

15

20

25

ound (1o0-19) can be obtained by reactin
EOO&MB@MW%) in a 49 E0006 VPO4W KAN sol>/vent suc%
as toluene, benzene or the |like, for exanple, in the -
presence of an acid such as pol yphosphoric acid,
hydrochloric acid, sulfuric add, para-toluenesulfonic

ifdor the like. 1 equivalent to an excess of acid
[Stepg:fﬁllsed with respect to conpound (1c-25). The

BB s & e riobainiBo, ol ating (") 0 Bizhlng the amino
groupy CaTRoUR Prc?fze)sésﬁi]mﬁd?éerfi)°” °f@a5%in¢é He”haf@a}'ng

N~Ra™ R HaIHz~2 (221 1) RNKN / H N NHa
compareh(10-22) iRV solvent such ashydrochlogic aeid o mmlllfeza@d m the

[Step 2.21 a NA Hz \X R Hel |Ij H-Ha R R - M- Hal
preséfcé oBh didxotidation agpht syctPagbodium pikite cathedike) (- 1.

R-B(2-1-4) 0 ROz [Step 2-41 Hal-~ Rat N NH2 [Step

equivalehts\bf¥hé dlaotizlion dgéht alestised with résipent 1@ cBinpound (1¢-22).

The reaction temperature is from 0 to 5°C and the reaction time is from 5 minutes to
12 hours.
[Step 1-29]

This step is a step for obtaining compound (1c-24) by reducing the diazo group
of compound (1¢-23). Compound (1c-24) can be. obtained by reacting compound
{(1c-23) in a solvent such as hydrochloric acid or the like in the presence of a
reducing agent such as tin (i) chloride or the like. 1 to 3 equivalents of the reducing
agent are used with respect to compound (1c-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 (1c-25) by reacting compound
(1c-24) and compound (1c-24-1). Compound (1c-25) can be obtained by reacting
compound (1c-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_(‘l c-19) by ring closure of compound

(1c-25). Compound (1c-19) can be obtained by reacting compound (1¢-25)in a
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'LLNNHaRa[StopZ?] Rm N NHZ
Eooﬁd\’ﬁgéyv% ) R RH| %Rz - (2-1-6) 0z pM X Hal
RO Re~ RHz~/ "Rz NNHa [Step 2.9] 0 R N NHa Ra

(p 1) (2-7) [Step 2-10] %R Rea 1 R d NHaa R
(25) [wherein Hal, R2, R3 and X are the sane as

solv%%ﬁc&ﬁwy%, B@Hzer%\'}:r rtlig Figé,gpt §xé’m9|]e fh ttﬁopﬂéﬁﬂ@e of an acid

group, enyl " group, a

Sl SRR MR B, B

acid SraBakesy smivalentsa e iboss 3t ol 8wl Rdbect o
different from each other and represent a .

compaund ttc-a5Ki eThe reactign derpperatutsyistfrm depraf!ﬁé@ wfthecreacﬂon

boric acid ester, R, Rc2, Rc3 and R are the sane as
time ¢s froinf 8@ meinuteisrtordelauirs. ot her and represent a hydrogen
atom a Cl.6 al kyl group, a C2-6 al kenyl group, a C2.6
afPrpautticn Prdtess 28} Goaversion &fySulsstituent an BlridineRihg in
group or 5- to 10-nmenbered heterocyclic group.]
Co ?LI-'y avai | abl e products can be used as is for
onpou (2-1-1), 10 conmpound (2-1-2), ‘conpound

onpound (2-1-4), conpound (2-1-5) and
,CH R! R'”"""“'lﬂ"2 /CHZ RZ
[Stepz-ﬂ n" W R?

(z 1) t2 -2}

R*—5nBuy (2-1-2)
[Step 2-2)
. /CHz
Hal[ﬂ % Ri-Mg-Hal {21-3) W
[Step 2-3]
RM (2 3]
1) \ (2-1-4)
ORbe
[Step 2-4

,c|-|, RY—E=

{Step 2-8] -

(2-1)
‘y
»(Il ’

[Step 2-7]

NH, 3

(2-5) (2-6)
{Iﬂ\ /CHZX__@ (215} £2 I N ! n’CH! _\X I A Y
3
[Step 2-9] Re o N/ NH; Rl
(2-1) R (2-7)
[Step 2-10]

(2-8)

{wherein Hal, R R® and X are the same as previously defined, R’ represents a C1.s
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-1-6), or they can be produced from
EOO@%@?W% avai | abl e products using the known
nmethods. [Step 2-1 ] This step is a step for obtaining

compound (2-2) by reacting conpound (2-1) 15 and
compound (2-1-1). A solvent such as dinethyl sul f oxi de,

sy G4 B, 9 3061900 cyloor grove or 2
Cos SSRGS FHLbSR BT AFOEL n d o.crply roe

is preferably carried oyt in,apspeal gd tube, the
R® raratenie s CraalkeavoHps R ,a6e R Ak fie SaIme ancoh difierent from
tenperature is from50 to 200C. Furthernore, 2 20
eacheoflie and representia hydreasen atomar 3 (yaalkyiiaredp o tepether form a
N, N -di i sopropyl ethylamne, triethylam ne, pyridine,
cyclitt,b&ridi%’zchb'stead%"d[ 8?24R? and R are the sametas of di%,ere(mt fram each
i norgani ¢ base such as potassi um carbonate, sodi um

othef ahtl eepriesent a hiydrdgeteatony, 20€,.adikytigruuph a Cesalkenyltgroup, a Co

conpound (2-1). [Step 2-2] 25 This step is a step for

B ) Y ot meg

' conpound 51 EO0006 VPO4W KAN (2-1) and
hete%c%ﬁﬁﬁl&dl{}g]_ 1-2) in the presence of a catalyst. A

g _@‘Pﬁ?ﬁ?@?%@%ﬁ\%ﬂ&%ﬁﬁmﬁm? 2 ' 8 compound (2:1-1),
compiiah 1205 Gt PSP B, il P18 e
tol uene, 1, 4-di oxane xyl ene or the like can he used
compeynd (2-1s6), e Hhey can be pr@dfm%ﬁr@mr@r@ms&ﬂbb%vﬁjlabfe products

(2-1-2) are used with respect to conpound (2-1). 0.05
usingdh® kBowgunethiodst s of the catalyst are used with

respect to conpound (2-1). The reaction tenperature is
[Step2ot) 100 to 140C and the reaction tinme is from1 to
24 hours. [Step 2-3] This step is a step for obtaining

CTTEEUSR 6§ fin o aaapioq rogoine 224 by ety epound 2
and 'cBfgdund (2919 UNA solvent such as dimethylsulfoxide, tetrahydrofuran,
toluene, acetonitrile, N,N-dimethylformamide or the like can be used for the solvent.
in addition, the reaction can also be carried out in the absence of a solvent. The
reaction is preferably carried out in a sealed tube, the reaction fime 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'-diisopropyt ethylamine,
triethylamine, pyridine, 1,8-diazabicyclo[5,4,0Jundec-7-ene or the like, or an inorganic
base such as potassium carbonate, sodium carbonate or the like may be 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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coofyRIRAR 227,210 1 1 resence of

di chl oro( 1, 1' - bi s(di phenyl phosphi no) pr opane) ni ckel
(rny,
di chloro(1, 1' - bi s(di phenyl phosphi no) f errocene) ni ckel

{4 sombBla 34 esﬁ&%ﬁ«%@@%@w Sl sonas
iR et o ”%qﬁéh?rbv?arhé{nﬂi@}aﬂadﬁum

conpound (2-1-3) can be us vvlth re
(1) O yepkiaoA, be Uped Fobe GRBlYSY. o duSAMEBHHTLAS toluene, 1,4-dioxane,
catal yst can be used with respect to conpound (2-1).
xylergner thediiei can be wsed fonthe solvanton? a3 equivalentsiofgtompound
tenperature and the reaction tinme is from5 m nutes
{2-1 -Qg aPelubed with ré8pédiitecomnptunth(2s1)st €05 o 6.3 equivalents of the
tai ni ng conpound (2-3) by reacting conpound (2-1)

catal@rgtjammmﬁh Gé’sﬂedlo c6RPBAHAY2{1: 3hedaabifor@mperatlire is from
Py reacti ng conpound (2-1) and conpound (2-1-4) in

100 fd“ﬂ(ﬁ”(ﬁ i(i%ald)%oﬁaﬁn?é o fitdP2% foufs. cat al yst such

acet

tgyaki s(t r| phenyl phosphl ne) pal | adium (0), 25
[Steéj?'c"'ﬂl orobi s(tri phenyl phosphi ne) pal | adium (11),

f:ihs%géé’isgéy R R b gmpouns (a-4Lby @%@bﬁqﬁ%&“‘f@-ﬂ

favorabl e resu 0.25 52 E0006 VP04

~ and egmpoLnd r6231-%} :9%9@5%(%-30 cgahe Q%Kﬁﬁy reacung compound

tri phenyl phosphine, tri-tert- butyl hosphi ne or the
(2-1) and: Fomppubd (adlda)jlnﬂhsrprem@ a sa&bmzéouh@a talyst)such as

base such as potassi um carbonate, sodi um carbonat e,

dlchm1mhbﬁdtmimlymholsphm$pmpané)NMI @), cesium

fluoride, potassium phosphate, sodi um hydroxi de,

dichip?é(1umbisd C!mem}mho'épnm@énémmm)e or the Iike

can be use of the base. This reaction is preferably

tetra?%r(fngﬁ ghogmﬁé Hft‘ﬁﬁ gl))gtﬂ*gh?}llggiﬂhfﬁ@uﬁﬂ?fbr%ﬁe catalyst. A

gas o and a sol vent

solng#ahr?g\ é@g gﬁﬂff&fé\‘{ al”4-di’ox§ngiq?>i@§ﬁié% HEB@% for the solvent.
3 eqb%«:d%ﬂgﬁ?t ams% ﬁﬁa Pohiing B s 'ﬁil%ﬁﬁ“ﬁ}aée&vsst to
compau bi-di 5098 ol AleguivalBns GLEP G t%i?s? Gan berused Wit 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 ahd base. Abatalyst such
as palladium (1) acetate, tetrakis(triphenylphosphine)palladium (0),
dichlorobis(triphenylphosphine)palladium (I1), 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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=1). 2 equivalents to an excess of base are
EUO@@%W’ spect to conpound (2-1). The reaction

tenperature is fromroomtenperature to the refl ux
tenperature and the reaction tine is from 30 m nutes
to 24 hours. [Step 2-5] 15 This step is a step for

o 1 335006 A o i apsnyBRI, )
rtoPalBBb B OGP Iie) i Be AAUa TR WRfel o epindid 2-1). A
basqaégﬁglﬂqls 38@%@5& %{%@?ﬁ%tﬂngm f@ﬁigm carbonate, potassium

di chl orobi s(tri phenyl phosphi nezﬂpal l.adi um (11), ) )

fluoride, seaiupe flugride;nntassiumrhosphate, Isaﬁi%"hhiém(’de'&a"ﬁﬁbhyd"“'des
|'i ke can be used for the catal yst. A base_such as

potassiuat hydrexidesor thelikie-cani beopsesbiordae pagei nEhisgeactiomis preferably
or the Iike can be used for the base. A solvent such

carried dutlundby endhert gas abmospherersuch,aslnifrogen gaseargon gas or the like,
N, N- di net hyl f or mam de, N-net hyl pyrrolidi none,

and tﬁl dBpidntIstigh e tb fanydrofutaAe1 Acdibkand, liethanbl, kthansidtdlwsne,

solvent. In addition, in order to obtain a

he
wate{rﬁ:}\fqlﬁgglkg ec%ﬁr?ﬁé't lg_?erd;ﬁ?ﬁ ttlﬁ’ sOlvéntd %-&%@Fﬁaﬁ'gCEm%nﬁﬁﬁ B8It such as

ammoni um'f 'uori de may be
dded with. r b, t ) t :
totraB{ ool BREfiecct 1h6 BB 248 15 b e dipiinding on the
to. 53 EOO VPQAW KAN conmpoun 2-1). 0.05.tq 0.3
reagsits vaetnt Q050D SAYAIERLOt Calahie ots peadbith Tegpect to
conmpound (2-1). 2 to 5 equivalents of base are used
comppuRd (2<ec? aqyivalents im an gxgess of bage ﬂé%b'ﬁ?‘g with respect to
tenperature is fromroomtenperature to 150C and t he
compeandi(2+1). t The reactioroteng@eratune iskororopm tesoperatye| torthp reflux
2-6] This step is a step for obtaining conpound (2-5)
temparaturélaridithet reaction fine ibdroan G0 minatg=olor24 haurs) to a

doubl e bond. Conpound (2-5) can be obtained by using a

[Stepalg] yst such as Lindlar's catalyst, palladi umbarium
sulfate or the like in a solvent such as

TP B SRS FombSund (4 By Tepetha caregund -1
and?ﬁoﬁgqso[i&g{ &-15)P" BbRpUNG (24) &N bé Sbfinkd b Féa@ing cdrfpound
(2-1) and compound (2-1-5) in the presence of a catalyst and base. A catalyst such
as paliadium (1l) acetate, teﬁakis(hiphenylphosphine)paltadium (0),
dichlorobis(triphenylphosphine)palladium (I1), tris(dibenzylideneacetone)dipalladium
(0) or the like can be used for the catalyst. A base such as triethylamine,
N,N'-diisdpropylethylamine, pyridine or the like can be used for the base. A solvent
such as tetrahydrofuran, acetonitrile, 1,4-dioxane, N,N-dimethylformamide,
N-methylpyrrolidinone, dimethyisulfoxide, 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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j orable result, 0.1 to 1 equival ent of
EUO%WQH@My be added with respect to conpound _
(2-4). A catalytic anpbunt to an excess of catalyst is

used with respect to conpound (2-4). The reaction
tenperature is room tenperature, the reaction time is

com35f {211 N0 2 Bt ofcplit g gt

come%%%g?( 2 %3 gb ‘%é%\ﬂﬁ@? gggd@% gﬁeghﬁrégﬁggﬁo@mpound
0 e s B3 495 RGP Rl SH o roscion

as tetrahydrofuran, ethyl 20 acetate, acetonitrile,
timerie freanaP mMisuteste24hourse | i ke and under a hydrogen
at nosphere. A catalytic anobunt to an excess of
5 [Step@t@]l yst are used with respect to conpound (2-5). The
reaction tenperature is roomtenperature, the reaction

t This stepfis astép forrubitainingocoripoined (2-5) by deduming éweetripten bond of
pressure is froml to 4 atnospheres. [Step 2-8] 25

conBARIFLNL S SFohe) OB NG ol by g

oo 466 B 1 DT BN Bl T e g it sohen
_ suctgatﬁ ?%%ﬁ@g@ue%ﬁ%l)(a?ce&tﬁp%ﬁé@ﬂ@b &e@?ﬂ}é@@gﬁgf 31) the like and
0 wobla GEERARTBENS, el SR W o

as aIIadlum(II o

obtaarearfawrgple lre@hrling)nﬁnokgwnel)ephpf adingling pyay be added with respect
di chl orobi s(tri phenyl phosphi ne) pal | adi um (| IZ

to compeynd K2#)y | Adatalgliccamoantitopan Bxckssef catalyst isiused wiklerespect
can be used for the catalyst. A base such as

to compouny (248)neThe reattion tesperatuye i lodm témperature, the reaction
N, N -di cycl ohexyl net hyl am ne or the |ike can be used

timef i8rorh N8 Miktites to 30 hverY, ahdahe #dactiopt reséiine i from 1 to 4
tetrahydrofuran, 1, 4- di oxane, benzene, 10 tol uene,

15 atméé’ﬂlﬁﬁ N, N- di met hyl f or mam de, N-nethyl pyrrolidi none
or e like can be

[Step 2-7]

This step is a step for obtaining compound (2-6) by reducing compound (2-5).
Compound (2-6) can be obtained by using a catalyst such as.palladium-carbon,
Raney nickel, platinum dioxide or the like in a éo!vent such as tetrahydrofuran, ethyl

20 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]

25 This step is a step for obtaining compound (2-6) by reducing compound (2-4).

Compound (2-6) can be produced using the same method as in [Step 2-7].
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- f solvent. In addition, in order to obtain
Eoodf FRouM /ALY -

result, 0.25 to 1.5 equivalents of a
phosphi ne |ligand (such as triphenyi phosphine, tri-tent
but yl phosphi ne, 2-(di-tert-butyl phosphi no)bi phenyl)
or the Iike my be added with respect to conpound

[Stedg.g]) 1 to 4 equivalents of conpound (2-1-6) are used
with respect to 15 conpound (2-1). 0.05 to 0.3

T Ao 4 sitp foF bplaihgHiominsy (-1 ol Foib Sehpound 2-1)
h
and SomBeRai 1236k ° CRPRUSH2: ?ﬁ-ﬁ@%mr@am%bea&ﬁae epmpound
(2-1}abgomaoutt {5-3r)nithe presano ora chiele ARy rbé@np odvietalyst such
(2-8) by reduci ng conmpound ou 2 8) can
as p@ll;aqwr@dﬁ& adetate. totrakis tealnmaelmnhiwpgﬁaqi )2-7] .
[ Production Process 2-2] Conversion of Substituent on

dichiByobisitripheRyighasphine)paltadiam((ll), diis(dilserzylidenssetone )dipaliadium
VPO4AW KAN 0 NAH2 R2Re0"Sn(Rd)3 iCH2 Ix R2 Hal- C-NH

(0) oPtHe ike-car bk Uddd3bSiencaallst. M bhige sBah aB tidthilantiRe?)

[wherein Hal, R2, R3 and X are the same as previously

N, NQﬂEb SthflaRiné N NRRIiG/cfohd ) insthyRinfife OF tie I‘llﬁ@b&ﬁ‘be used for
Sopfipyistyia Jranipe,

er and represent a G yl~ group. ]

the t%azﬁfeep JJ.-n ich a%‘&ébtbﬁat@e( %%h@&lﬁofg 1%8%898109&5%%,

reac |ng cO
o b Bl pBfhfEaatad i Biisygh {1/3958 g the 1kS'G5n be
usef5Edhe 508N c.1n asiltforain AR PBRIP A AP IOSUI, 0.25 t0 1.5
equi&élgnt%l gfxaagﬁoso;;hirt\: iaiglaa!wll< ((asu%?\nasbﬁ'iplljnsé?isddphosphine, tri-tert-butylphosphine,
2-(di-tert-butylphosphino)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 compo_und (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 {ta) -2
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r ol vent. A catalyst such as palladium (11)
Eooﬁgﬁﬁf‘g\?@fraki s(tri phenyl phosphine)pal | adi um (0),
di chl or obi s(tri phenyl phosphi ne) pal | adium (I1),
tris(di benzylideneacetone)di palladium (0) or the like

can be used for the catalyst. 1In order to obtain a
favorgble result, a phosphine ligand, and pgeferably a

phospfii ne  1igand such re T resgrepy! phosshi CHa_ KXo R?
ey, < Bl '%e, 41 phewg  pflosphi noﬁ:erroc neff \/]
he Hike e afided: 0 equi of P

whd (2-2-1) & ysedSi -hllr espect 'i?pound R

(2-1). 0.001 to 0.2 Requi val ents of catal yst are{zug?ed
with respdef) to compound (2-1). 0.001 to 0.4
“equi val ents of phosphine ligand are used with respect
to conpound (2-1). The reaction tenperature is from
roomtenperature.to the reflux tenmperature and 20 e
[wheraRurlo R RaahicX prefieresie asaceviohs Batiprahd R¥ardR® are
[ Production Process 2-31 Conversion of a Su% tituen
the sameasi aridifferant lomeachathen apd represent 8 e Eﬁ(ﬁoup-
VPOAWKAN O O iCH2Z R2 HCH2\ R2 Hal- HI12 31) N NH
5 [Step2-¢1]14\ 2 R3 \N NH2 R3 [Stop 2-12] (2-1) (2-10)
[Step 2-13] -CH2 X )~R ~j HI1 1 N NH# R3 (2.11)
This step is a step for obtaining compound (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 fo the starting materials and reagents
used, a solvent such as N-methypyrrolidinone, 1,4-dioxane or the like can be used

10 for the solvent. A catalyst such as paliadium (If) acetate,
tetrakis(triphenylphosphine)palladium (0), dichlorobis(triphenylphosphine)palladium
(W), tris(dibenzylideneacetone)dipaltadium (0) or the like can be used for the catalyst.
In order to obiain a favorable result, a phosphine ligand, and preferably a phosphine
ligand such as triphenylphosphine, tri-tert-butylphosphine,

15 diphenylphosphinoferrocene or the like may be added. 1 to 10 equivalents of
compound (2-2-1) ére used with respect to compound (2-1). 0.001t0 0.2
equivalents of catalyst are used with respect to compound (2-1). 0.001 to 0.4
equivalents of phosphine ligand are used with respect to compound (2-1). The
reaction temperature is from room temperature to the reflux temperature and the

20 reaction time is from 10 minutes to 24 hours.

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

Compound (1a2)-3
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R2, R3 and X are the same as previously
EOOMF’??EH""‘W[S tep 2-12] This step is a step for
obt ai ni ng conpound (2-10) by reacting conpound (2-1)

5 and conpound (2-3-1). Conpound (2-10) can be
obt ai ned by reacting conpound (2-1) with catechol

borane in a solvent such as tetrahydrofuran
1,4- oxane or the lel hen Wﬂéﬁ:a X R?
he,presence of .a pasy a P
Haljeat Iy$4t W h—%rs—-g-ed pot asm
lhy’ ' pot a R

,d wpanat e, cesium Near fdmat e or
t he Ilke 0?8) be us for the base. A catal ystpspch as

pal | adi um (I'l) acetate,

tetraki s(tri phenyl phosphi ne) pal | adi um (0), l (Step 2-13]

di chl orobi s(tri phenyl phosphi ne)pal | adium (11),

tris(di benzyli deneacetone)di palladium (0) or Ythe |ike

can be used for the catalyst. 1 equivalent t@ an

excess of conpound (2-3-1) can be usgd withiresprgct

to conpound (2-1). 1 equivalent of cat of bgrane \ /
can be used with respect to conpound (213- ,.]
equi val ents to an excess 15 of base can b udd with

respect to conpound (2-1). 0.05 to | equival e&,t P
catal yst can be used with respect to conpound (é

1).
M%%ﬁ%%ﬁ?ﬁ RO b RS N4 farmé s rRo gl 1 ' 3"

[Step 2-13] This step is a step for obtaining
[Stelégn@und (2-11) from conpound (2-10). 57 .E0006

VP04W KAN Conpound (2-11) can be, obtaj ned by reactin @
c Thisosten is a- si@g forrphiaising eompauns (2:10) By &eafling compound (2-1)
nmet hanol , tetrahydrofuran, water or the |i ke and under
and aompiotindd@eB-11).onSomipbbind 42- 1) icanshecobtained by teacking sompound
hydrochl oric acid, para-toluenesulfonic acid or the
(2-1) with.catéchohbatatie in ssolvent sucheas teteatysrafiiras i1d-dioxape or the
used with respect to conpound (2-10). 5 The reaction

like hﬁmﬁréﬁc@ingwﬂ e@ms&ﬁ@ (23e1YiAfthe présumerdita baserand catalyst.
the reaction tine from5 mnutes to 24 hours.

A bés@r%s:'ﬁcédé Qéehlmma&h‘%%ﬁw ng&;axga‘eA Polis3iirh cHPSEnate,
cesium carbonate or the like can be used for the base. A catalyst such as paliadium
(I1) acetate, tetrakis(tﬁphenylphosphine)palladium (0),
dichlorobis(triphenyiphosphine)palladium (I1), 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 equivalenf 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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i X\ R z HaljIl HCH (1b 1 1) R ~C H
'EOO%WOQW%tep 2-14) N2 R3 Ra (2-1) (2-12) NCI-12

R2 R&-SH Nx R2 Hel HIl~~ (1b-13) R~SHt ) O ~R3
NH2 3 [Step 2-151 NI-12 R (2-1) (2-13) 10 [wherein
R2, R3, R4 and X are the sane as previously

mg%hha 9.4) ﬁtb%oo%aé'%h @w%.ycﬁhg Rohboindt(@P1d)3h a splvent such as

bt al |ng corrpou reacting conpound (2-1)

acetff, @gﬁ@%ﬂﬁﬁ@%ﬁ’ﬁ%aﬁ@%f#%?éﬁﬁ% g el Bof O €dfiditons witn
an Bk anSubisARid Ereaof arD oafartpite Bl acid or the like.

and conpound (1b-1-3) Cbnpound (2-13)., can be produced
A catalytigjampunt tehan enﬁe%af acidican e ysed withTeppestde compound (2-10).
1-2-3]. [Production Process 2- r% Conversion of a o
The sedntiont temperatureis fromid°6/tol the refluy temperzdurecansbtheoregction time
a) - 1 58 E0O006 VPO4AW KAN R -SnBu2 (2-1-2) [Step

- is frotn BorhirutBs ¥ 24 hours.

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

Compound (1a)— 4

R4-0OH ~CHz
/CHZ X Rz 1
NN X (b /(\/[i m
Hal—+ H >
° "\ = m [Step 2-14] N ’]

N~ T"NH,

R3

(2-1) (2-12)

R4—SH | ,CH;; X R2
R2 . =

’CHz by ROE ¥ \ J
Hat—— \ / ] sl 2
.-\ [Step 2- 15] N NH, _3

(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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“Hal (2-1-3) RL " i N\ / Hal [Ste
EOU%Y%4@MNRH R NNL2HR N N (2-14) R'-BEO P
(21.4) (2-15) OA [Step2-16] ORit~ HCH\ I \
(2-1-5 R H= R N NH, Hal [Step 2-19] "N NH2 (2-16)
(2-14) Rise 2-201 j[Ste2-22J NN x NNNOHZ X R i H-CH2
RIIjI\ H\ N NHRJ [Step2s21], N NH2 Ret 2 (2-17)
RH~(}{\ 26~ N H, . CH2XR2

-\ R2 RuT RO SFHE ge . 23] NINH,
COPy) 1L Ls anﬂsrﬂawm X Rz F& (‘m
F — Hal [Step 2-17] P —7R

N NH,
?‘l

@14 \ R"B<O (2-1.4) / (218)
ORb2

[Step 2-18)

R —== X

\Che Ny CHe
w—”\f pOAW B0 =
Step 2-19 =

[Step ] N NH; 2-18)
{2-14) Step 2-20]

{Step 2-22}

X \ /0H2 x
w-—f\(‘i LT R‘E\,l:ﬁ N m\
NH NP g [Btep 221) N7 N, = R
2

{217) {2-18)

,CHa (21-6) N
LD m e
Hal [Step 2.23] R

(2 19)

(2-14)

[Step 2-24]
- /CH X RE2
=
R’-t P N \ .
N “NH, R
(2:20) Ret
RN1HN—RN2 A
H X
T swpzas T 2 mYR)
e N© N : R (221)
HO~As*
o X
“’—/Iﬂ ¢ [ Dp—22 - wf T Yoo
[Step 2- T swp228] Z =] OTAr
20 N @)

wherein Hal, R', R®, R®', R, R®!, R%, R®, R*, RM, 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 C4 alkyt group and
a Cq¢ 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 (2-1-8),
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Eooééy?".%)ﬁw.% % X RNIHN-RN2 X Nt4 R1L H/ \ Hal 121 2

N NH2 [Step ] (2-14) NNH2 R 1 (2-21)
NNx HOArl .CHz X RL H2 (2-5-1) RL ~. H(2-14) \
,OArl NNH [Step 2-26] N NH2 (2-22) z [wherein Hal,
Rl, Ra, Rbl, Rb2, Rol, Rc2, RC3, Rc4, RNl, RN2 and X
_ . I .
comind (2156 Sh oo (2:5.4), BF e ian B Prefhiced fram | 5
rou sel.ected fro [sting of a hal ogen
mm&pgsﬁﬁga&@gpw:{ucg é%ﬁggﬁglﬁplgﬁ@%d% koxy group. ]
Og rcially avail abl e products can be used as is for
[Step. Pﬁund (2-1-2), conpound (2-1-3), conpound (2-1-4),
conpound (2-1- Szdﬁ conpound (2-1- 6@ 59 E0006
VEbis\stepis a sieplonebtainingigorapeund(d:35hky [eadting)congpound (2-14)
they can be produced from commercially avail able
and poypouond (2<1-8)) tCempoumnt (215 cdb be] Bodpcead usingthesame method
step is a step for obtaining conmpound (2-15) by
asin ). conpound (2-14) 5 and conpound (2-1-2).
npound (2-15) can be produced using the sane nethod

[Step2-17) [Step 2-2]. [Step 2-17] This step is a step for
obt ai'ni ng conpound (2-15) by reacting conpound (2-14)

3‘!&%&9@gyggﬁé?fg;@%nmﬁ&ﬁé(zﬁb) 6§ PedlGing QMGG Shd (2-14)
and compound (2-1-3). Compound (2-15) can be produced using the same method
as in [Step 2-3].

[Sfep 2-18]

This step is a step for obfaining 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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o) ep 2-3]. [Step 2-18] This step is a step
EOO%@@MI{#&Q conpound (2-15) by reacting conpound
(2-14) and conpound (2-1-4). Compound (2-15) can be

produced using the sane nethod as in [Step 2-4]. 15
[Step 2-19] This step is a step for obtaining conmpound

o k4 8 SR i 9 Souns 211
corgfE o S el G

redycing the triple bond of conpound (2-16) to a
Hﬂe%%dﬁﬁe bond. Conpound (2-17) can be produced using the

sane nethod as in [Step 2-6]. [Step 2-21 This ste
i This siepis aster farabiainnaesrpeavrd (£—J by %a@mm und (2-14)
conpound (2-17). 25 Conpound (2-18) can be produced
and compguntid2skBk nBGompound (2+19) sappepropgucedusmathegang method
EO006 VPO4W KAN This step is a step for obtaining
as irc[Step2el. (2-18) by reduci ng conpound (2-16).
Conpound. (2-18) can be produced using the sane nethod
[Steﬁ‘?-ﬂ] [Step 2-8]. [Step 2-23] This step is a step for
obt ai'ni ng conpound (2-19) by reacting conpound (2-14)

TRRHGRTE N 1 shiliro RARRAP (28PN ompnnd (2101
con 839l g o4 b g o
{Steé 2 fa produced using the sanme net hod as in [Step

This step is a step for obtaining compound (2-21) by reacting compound (2-14)
and compound (2-1-1). Compound (2-21) can be obtained by reacting compound
(2-14) with compound {2-1-1) in a solvent such as tetrahydrofuran, benzene, toluene,
xylene or the like and in the presence of catalyst such as
tris(benzylideneacetone)dipalliadium (0),
dichloro(1,1'"-bis(diphenylphosphono)ferrocene)palladium (iI), palladium (Il) acetate or
the like, a phosphine ligand such as .?.,2-bis(diphenylphosphono)-1 ,1"-binaphthyl or
the like, and a base such as sodium tert-butoxide' or the like. 1 to 3 equivalents of
compound (2-1-1) are used with respect to compound (2-14). 0.0510 0.3
equivalents of catalyst are used with respect to @mpoﬁnd (2-14). 1.5 equivalents to
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 io 48 hours.
[Step 2-26]

This step is a step for obtaining compound (2-22) by reacting compound (2-14)
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135

5] This step is a step for obtaining

Eood.ﬁg}{%%ﬁa -21) by reacting conpound (2-14) and -
compound (2-1-1). Conpound (2-21) can be obtained by
reacting conpound (2-14) with conpound (2-1-1) in a

sol vent such as tetrahydrofuran, benzene, toluene,

and 840808 (250 | IcndBid 1002 ol B AArEA pleRCHAY compound

tris( neacet one) di pal I adi um

By ) R P B RGP, Bt o e

hosphene |igand such as . : .
and E\ tgemrgﬁ%n%% cafiES s0R0 s copper () shiaride, cgpper (fjodide or the
and a base such as sodiumtert-butoxide or the
like, and@ bqsq such ag potassim sagonale, sRsiMG cagbanate, pelassivmy
Wi th respect to conpound (2-14). 0.05 to 0.3 20
phospinate; pyeidine of thelike.y st tod @quisadients of compeund (26-1) are used
conmpound (2-14). 1.5 equivalents to an excess of base
with péspect tslcompbund {Rela). t 0.5clordequivalehitd of catdlydbareoudedwith
eqw val ents of phosphine ligand are used with respect

respb6t SUBHPLith ? -14).. ZRL10 eqaivaienits bEbass ake/ised withrrespect to
50C o the reflux tenperature and the reaction tinme is

comé&?ﬁﬂ g?;f%ﬁ@ %&hgﬁﬁe@%@) ?%%Gﬁ'or-ﬁr?:ﬁicsfoetﬁe'réﬂ@x fdrfPerature

or o i ng conpo y reacting conpound

ond s et i o PRI PR *5y g compoune

{ Brbaliglim Pincas 48] Genierston oA sustitany S {tdtbbicyclic Ring n

presence of a catal yst such as copper (1) chloride,
Compoppdi(18) y 2 odi de or the like, and a base such as
pot assi um carbonate, cesijm carbonate,

phogph ;()yrl di ne orR._tBﬁe Like. 1.tQ 3llequiyval gnts of
riLC *ﬁd2 are usety With r - congounady
' 4 : Q¥quT val @k of cat are u 7t

uirval ents of

as are used th respect to compouR@¥(2-14). The
rea t| tg{rperat HREHRSY r BAEHEM 0 t MR refl ux
i 7 t hé&%2baet i dHePi offiz
"C r§' =1 oH [Step 2-28] R A A \ —O—(CHR" )1V

N NH,
(223} . {2-25)

~CH; O/ ~CHz
N N (e-12-1) R,_/f‘ ‘(\_@
R /Il @W Step 2-29] _@

(2-23)

tt to copn und (2-14). 2 to 10 &

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

cycloalkyl group, a Ce.10 aryl group, a 5- to 10-membered heterocyclic group or a C

alkoxy group, and p1 represents an integer of 1 to 6.] |
Commercially available products can be used as is for compound (2-6-1),

compound (2-6-2), compound (2-6-3) and compound (1c-12-1), or they can be
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ion Process 2-6] Conversion of a
EOO%@‘@%N on Heterobicydic Ring in Conpound (la) -
2 pH "CH2 X R-B\_ (28-1) CH x R HOH _R'Ilj- H

0-R NNHz OH [Slop 2-271 \N NHz (2-23) (2-24)
HS- (CHR'' )NV HO(CHR'' ) OV NBC x (2-6-2) or (2-83) \

o i g i s N e oo,

\ X/ \ NCH2 X ~_ Rs RI~H~ (lc-12-1) R i
[SteR 22277 ¢ \NNHzO—I[pr228] "N Nz \ [z (2-23)

(2, 26 RL, .R5, Ra, Hal re t
oTb% e ig 8 7 goging Gposind 2 ymfgﬁw &fadtind (2-22)
hal ogen, an aI group or an al kox [ oup
and cempesiagi(2-6:1k3. @omeow'é K%@Qpﬁnmgﬁﬁgmﬂw regcipg compound
group, a 5- to 10-nenbered heterocyclic group or a
(2-28)1a16d caimipoupdd2B:p) indhe presenge ofa catalyst andia-base.of A copper

~to 6.] Commercially avail abl e products can be used as
catalyst 5ach asmeppard(l)acetate or the likevan bedisedfor thwoptalysti A base

2-6-3) and conpound (1c-12-1), or they can be
such as triethylamine, N,N'-diisopropylethylamine or the like can be used for the base.
A solvent such as dichloromethane, tetrahydrofuran, toluene or the like can be used
for the solvent, and dichlorome_théne is used preferably. This reaction is preferably
carried out in the presence of oxygen. In order to obtain a favorable resuit,
molecular sieves 4A may also be added. 0.1 to 0.3 equivalents of compound (2-6-1)
are used with respect compound. 2 equivalents to an excess of base are used with
respect to compound (2-23). 1 to 4 equivalents of catélyst are used with respect to
compound (2-23). The reaction temperature is from room temperature to 50°C and
the reaction time is from 24 hours to 5 days. |
[Step 2-28]

This step is a step for obtaining compound (2-25) by reacﬁng compound (2-23)
and compound (2-6-2). Compound (2-25) can be obtained by reacting compound
(2-23) and compound (2-8-2) in a solvent such as N,N-dimethylformamide,
N-methylpyrrolidinone, tetrahydrofufan or the like and in the presence of a base such
as potassium carbonate, cesium carbonate, sodium hydride or thelike. 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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4W KAN produced fromcomercially
EDO@%XF@%@@ oducts using the known nethods. [Step .

2-27] This step is a step for obtaining conmpound
(2-24) by reacting conpound (2-23) and conpound
(2-6-1). Conpound (2-24) can be obtained by reacting

triph%ﬁg?ﬂbl@&un? n Ca@ﬁa"ym %?Wﬂe(&cﬁisébrdpgddﬁ@icarboxylate ina

ence o yst and a ‘base coppér cat al yst

son G SRRy Poer B RERAF A HE8L H50 15 Lauvaloss o
comphi s PSS BT bbb a2, o 38 htatns o

tetrahydrofuran, toluene or the |ike e us ,
triphepypbespkine ara vged With sspaet Wa%npgu'té&’#s} efbﬁh%ﬁ;@quwa'ents
This reaction is preferabl 10 carried out in the
of dipthytazodicasboxylsiecr. diisopropyiazadicasboxylatearpaisedawitla respect to
result, nolecular sieves 4A may al so be added. 0.1 to
comPoind (24233 eThe redctiontempetatiife & fkpm reoe tesepbrature to the reflux
f espect conpound. 2 equivalents to an excess of base
tem;?ératuré%d/mbhea&mﬁpﬁmb i& frop® BAInNtey t& 28hourk. t 0 4
equi val ents of catalyst are used with respect to

[Ste§ r@@und (2-23). The reaction tenperature is fromroom
rature to 50C and 15 the reaction tinme is from

PR A e B 39l P20 Gob iy Shoun 229
s -G b o RS o g oo

in a solvent such as N, N-di net hyl f ormam de, 20

me“l‘@‘ir@?l'ﬂ[%ﬂ’ro?ﬂall none, tetrahydrofuran or the Iike and

in the presence of a base such as potassium

c {Produstien Prossss2-dhOoonarsion obaiSubstituent ge Heterghicyclic Ring in

like. In order to obtain a favorable result, a
Compundy{liad ~Brount of sodi um i odi de or potassium i odide

may be added. The reaction tenperature is fromroom

te ratureto60CR%nfd\?&Fgaereac ion time is from 10

-Ere ct Hon can B '\ ,: Hernathg w;?u
wnd (2-2 an 4e**8btai n Ky eact i ng ound

(2-23), eoypound (2-6-3), - (@47)

{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].

(Production Process of Compound (2-2-1))
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RD4W KAN tri phenyl phosphi ne and
EOO%F%B&MW boxyl ate or dii sopropyl azodi car boxyl at e
in a solvent such as dichioromethane, tetrahydrofuran
or the like. I to 1.5 equivalents of conpound (2-6-3)
are used with respect to conpound (2-23). 1to 1.5
equi val ents of _tripheny Q)i ne e used with
respect to mﬁ&mm‘[ﬁﬁﬂl—t—uﬁé&@qﬁ(ﬂ%l ents 5 of
di et hyl azodi 03(5_93 ylate or diisoprepylazodi carboxyl ate
are used with e Eect to compound (2-23). The
reaction tenperature is from rooRrgtenyperature to the
ref | ux tlﬁtnpé?-ékafjre angegfieHaeaceen [S9%2-34 from 5
mnutes to 24 hours. [ Stgpsp-29] Thig step is a step
for obtaini ng HsARMU - ReoactsnRf)£onmpound
(2-23) 10 and,goppound>faZ2db-1). Loppound (2-26) can
be produced using the sane nethod as 'in [Step 1-21].

[whegﬁhg_gg%@ﬁhﬁﬁszmaa Wﬁ:{pu%bp&bﬁ?{eé?j Subst i t uent

I cycC ng in odnd (1a)” - 3 X
\ . \ ~ ~
CEB N b B o e b o e 22
R1, . Re and X he sane_ as, previous
compindr2y9) dnel Gampouay (424, B HipY catibd pEgEgH fom
obt ai ni ng conpound (2-27) by reacting conpound (2-14)
comgeiciabyrpyaiiable pr . U@Bﬁﬂbﬁﬂfﬂ%-@?g“’é‘ﬁn be produced
using the sanme nmethod as in [Step 2-11]. 20
[Steg Prdlict i on Process of Conpound (2-2-1)) 64 E0006
VPO4W KAN HO. 1~1 Sn(Rd)3 [Stop 2-2-31 L”sn(Rd)3
This step is a step for obtaining compound (2-2-1) by reacting compound
(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
diisopropylamine 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,
chioromethyl benzyi ether or the like can be used for compound (2-2-5). 1to 2
equivalents of strong base are used with respect to compound (2-2-2). 11to 2

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 reaction 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
diisopropytamide or the like in a solvent such as tefrahydrofuran or the like and then

reacting with paraformaldehyde. 1 to 2 equivalents of strong base are used with
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< 2 -2-4 ROOH (St 2-2-21 RO'Hal (2-2-6) 1
E00dVERIAAIE %) 505 ss SLoh LR 1S o SRS

(2-2-2) [Step 2-2-1] (2-2-1) [wherein L, Rd and Re are
the same as previously defined.] Commercially
avai |l abl e products can be used as is for conpound

espbie S npa RS, (116 Nqlon o bielnt v
oo Vbt BmpRfnt R A o poth BpBidd 5 o 72 o
the refiig RGEERAE A (s TeBEiab iR IBY TdRi 24600, 2

drogen atom of conpound (2-2-2) with a strong base

h
ﬁﬂeﬁﬁéh3 s lithium 10 diisopropylamne or the like in a
sol vent such as tetrahydrofuran or the |ike and then
r Thiststep i step forpbtaivingcampgundy(2:3M)dyreorvertingithe hydroxyl
chl oronet hyl ethyl ether, chloromethyl benzyl ether
grouproftdompdug (2a2-3) ¢o adeavihg greyprpound (2-2-5). 1 to 2
equi val ents of strong base are used with respect to

C HRUcHSe(12is?a Rlethandsuifén igtals, p-fol@énésutionyidsty group or the
(2-2-5) are used wth resgec g?o %(?nﬁund (2-2-2). gl'hep

i [ fnat - 3 .
ke, ERHERA, (252 4F ERREE! liEines b RBbnd Gohpolih@ (22 5y ith sulfony
hour s, { - 2+ This. j f LR :

naiogict s Medartestimv didide i TaibRytHofde 8t fidtke ina

f or mal, dehyde, equi yal ent . poun - 2-3) _can_be .
solveRt SHcHcaP Sinlosaeliane o1 e kBRI 1D JB PESsc oL ISaRIE base

(2-2- 221 with a base such as |ithiumdiisopr 05%” am de
suchyas trigthylaming prahe fkecni ta danuivalentsof i@ prgalie Rage are used

the like and then reacting wth parafornmal dehyde. | _
withirespect doicoaipennd (2£2-8).r ohtp Basuivalents of sulfpnyl halide are used with
respect to compound (2-2-3). The reaction temperature is from 0°C to the reflux
temperature and the reaction time is from 10 minutes to 24 hours.

in the case L is a bromine atom or an iodine atom, compound (2-2-4) can be

obtained by allowing a halogenation agent such as carbon tetrabromide,
N-bromosuccinimide, N-iodosuccinimide or the like to act on compound (2-2-3) in a
solvent such as dichloromethans or the like and in the presence of |

triphenylphosphine. 1 to 2 equivalents of triphenyiphoshine 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 (2-2-8) by using a base such as sodium hydride or the
66
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AW KAN respect to conpound (2-2-2). 1 to 2
EOO@ZMF@%P@ of formal dehyde equivalent are used with

respect to conpound (2-2-2). The reaction tenperature
is from-78Cto the reflux tenperature and the
reaction tinme is froml to 24 hours. [Step 2-2-3] 5
like in §ol§6ﬁlpsdcﬁh§s ﬁt. Rlirh8fhyRBirAAmidiof iEaikedhd thedr réhctivg with
converting the hydroxyl ™ group of conpound (2-2-3) to
I ' gr . : I L9H S5y i
comfoufit8-84) 1B Po e conpodhd B 282 usBa it tespect
conpou 2:2-4) n_ be qbt ai by, I [
to coppBINg (2o el- o 1t SR YTt Sinse ars TRBe A EERERSH B
chl oride, p-tol uenesul fonyl chlaoride or thﬁ?liﬁﬁwin a
compoung(2rérf)- s Jéw reaction tarapesatimeds fom Ut do fha eefuptdemperature
the presence of an organi c base such as triethylam ne
and the reastion itigme 5 from3 Oaginujes tn24 heurs.he or gani ¢ base
are used wth respect to conmpound (2-2-3). 1to 2
equi val ents of sulfonyl halide are used with respect
to conpound (2-2-3). The reaction tenperature is from

[Exafiplé§) the reflux tenperature and the reaction tinme is
from10 mnutes to 24 hours. 15 In the case L is a

b‘i‘ﬂg‘c%‘?na@@gﬂsgéyccgﬁag%% ffe it FYBRAGH €ah Belprotuéédin

e obtaln ng a hal ogenati on agent such as

cceRRGR 5. 6 e SBEB 456154 fllng procucton

exarieh Siaoa Byt eSS ofd b HRIAR fndbrd Rirtondoo

2 equival ents of triphenyl phoshine are, used w th . .
undﬁre@ae@fwmstgoce%rﬁawﬁah% Sopgjindg apsc@"&qﬁa the rrpsentjpvention to

hal ogenation agent are used with respect to conpound
any pbthe ®jlowing:specific examplestber@olire is from 0C to room

tenperature and the reaction tine is from 10 mnutes
[Exanplé 4] h &)6<Diafrine-(6-Berdyldhy-benszafurars2yirnethyl ricotinamide

obt ai ni ng conpound (2-2-1) by reacting conmpound 25

( 0% dimethgisaronde (10 ril-) 3ofution@fpound (2-2-1) can be

obt ai ned by extracting a hydrogen atom of conpound
C-(6-BertzyioxybenFdfltreRaPemetyarAne 300 Hig M. 98iritoh ddsedbed in
Production Example 1-2-4 were added 2,6-diaminonicotinic acid (181 mg) described
in Production Example 1-1-4, 1-hydroxybenzotriazole (3-1_9 mg, 2.36 mmol),
triethylamine (329 pL, 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 titte compound (227 mg, 60%) as a white solid.

'H-NMR spectrum (DMSO-dg) & (ppm): 4.47 (24, d, J=5.5 Hz), 5.13 (2H, s), 5.67 (1H,
67
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. 66 POAW KAN | ike in a solvent such as
E°°Q%:¥F§8§@K¥\/"Pfornam de or the like and then reacting
with conpound (2-2-4).. 1 to 10 equival ents of
conmpound (2-2-6) are used with respect to conpound
(2-2-4). 1 to 10 equivalents of base are used with

d, JIEE PRI 6 g@‘(glg?ﬁ%g,”@%? 3t tsg)s ng‘FHf aacjifg HER8I42H2) .97 (2H,

nperatute 5 an

o ERH A Dl SR L8 T 6, reage s

1=8.4 ot 48 (PhE O 7k 3268 [Tl G2 1 H (gl Je5.5 ).

production 10 exanpl es and exanpl es. However, these
aThe stariing matetialin the form of 26-dipminenicetinic agis waﬁwnthesmed
circunstances to [imt the conpounds according to the

accopdiagdotthe method destrbedibglowi the fol l owi ng specific
exanpl es thereof. [Exa

[Proau@qn laxarnpla\weﬂbezr@@mwﬁ Indiarmipopropeneig scidietiayl ester

h@%wcmm M aciecac Bind Ssfer hylrodh @fﬁ%w@o@&s mol)

, 1.18 mmol) described in Prodyctio
was gEbRendRebin 2n emmﬁhae@mha@%@& 'I‘Qe"?"ﬂb erperature,
described in Production Exanple 1-1-
preparéd by satusating ethanobwith@mmonin gas)s wﬁm\wys stirred at room
triethylamne (329 L, 2.36 mmol) and
templeraturgifoi34 (durk. rTEFfdikag compbetian) afthb seactiong ¢éhe precipitated salt
hydr ochl oride (452 ng, 2.36 mol ) at roomtenperature,

was fiterdd v@sarid the' fiffatt was eshaéntrstet einder adelioced fressures to
To the reaction solution was added water at room

one—ilﬁifﬁ’ﬁ{é‘é iRal \Fﬂtﬂﬂﬁﬁ re¥meeipaThiure, W'I'é i€ filvdte ¥Rt addud

ter was |ngt e organic layer with water and sat.

oo A ARS8 o
cond 6o S d SR o S SR 5 e

25 acet at e) to tain the title conpound (227
hydr@gmommag 55 %%f?asawnm spectrum (DIS0. Ge) 5
Ei_p:447(2Hdd55Hz) 3 (2H, s), &
H Thegesulting 3,3-diamino-acrylic acid ethyl ester hydrochlonde (2 g, 13.2

mmol) was suspended in tetrahydrofuran (4_0 mL) followed by the addition of

triethylamine (2 mL, 14.3 mmol) and acrylonitrile (1.2 mL, 19.3 mmol) and refluxing

while heating for 6 hours. Following completioh of the reaction, the resulting

triethylamine hydrochioride was filtered out and the filtrate was concentrated to obtain

the titte 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, bré.), 6.45 (2H, brs).

[Production Example 1-1-2] 2,6-Diamino-4,5-dihydronicotinic acid ethyl ester
Atetrahydrofuran (7 mL.) solution of 2-(2-cyanoethyl)3,3-diaminopropenoic acid

ethyl ester (0.55 g, 3 mmol) described in Production Example 1-1-1 was dropped into
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" Eg% VPOAW KAN d, J=8.6 Hz), 6.11 (2H, brs), 6.59 (1
00 (1 H dd, J=2.2 Hz, J=8.4 Hz), 6.97 (2H
brs), 7.23 (1 H d, J=2.0 Hz), 7.32 (1 H, t, J=7.3
Hz), 7.39 (2H t, 3 HzZ), 7.43 (1 H d, J=8.4 Hz),
7.46 (2H, d, J=7.3 768(1Hd386Hz)834

sl F 1 ?%@niz% SERG ey S o
AR ey ik A

aci d et hyl est

J=
J=7.

| Fonwnmco@gqlenomgﬁth@amaspm&ﬁé&%r@o%m%u% 25 Bued fitd ce water

suspended in an anmoni a- et hanol sol ution 300 nL room
and testrpeﬁeat\wﬂeethybaeﬁatead Dye srgania yﬁg“asmﬁsi oygrianhydrous

anmoni a gas), which was stirred at room 10 tenperature

maghesiufn bulfate. arﬁo’dhlenmn@entmtddeﬁ:ol abtaiofthe Kilerassitpound (0. 18 g, 1
precipitated salt was filtered out and the filtrate

mmeia 349 e Erfesstodger a reduced pressure to
one-third the original volunme at roomtenperature. To

"H-AYYEsRSTICDCR) SIPPRE: 1 BTIORE L 7.2 gy aase savet o
24650 I, A4 G0, 3P HERS PLet e s ﬁySPéi'hPor. de
[Pm%ﬁgﬂ%‘ EXARPIE AT o 2 ﬁiﬂf@?ﬁﬁ‘%@?‘ggﬁﬁw 38F; ge
( % ﬁqtrgwrclafzw : El) §&§Pe”?ﬁgéﬂwfﬂﬁﬁé@ﬂ%ﬁé\w@m@ﬂmc acid
nmo an acryl oni trile

1
ethymateféﬂaﬁﬁ,l% rompl)slessebed in Pmdtsrtiﬁaﬁ@mmsn 4w Mgis added

conpl etion of the reaction, the resulting 2

2, 3td|crdotof5ﬁndmpam«dr@behmquiaonm(sﬁ 6id. t24r7emimli witigh was stirred at
filtrate was concentrated to obtain the title

roomctéﬁ@e?duf@fcﬁ 4D mhiesoNext? 1R3¢ realtiohiviixk e swasuconcentrated and
(CDCI'3) 8 (ppm: 1.26 (3H, t, J=7.2 Hz), 2.42-2.49

the %éz'l!lzltlrzazﬁsm@regg),ag gﬁﬁg.é 5& g s;li%ajg"’e[l cafdmnl chpbrﬁ'atagrﬁﬁhy (ethyl

brs Production Exanple

e o R VA b i s
o 11, LSBT o NP T AL S, 7
1H-NMR ShoBRsa (CB,) Efhpm): 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 ethyl ester (2 g, 11 mmol) described in Production
Exarhple 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 retum to room temperature, the
ethanol 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
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- Afterwashiogit

KAN a tetrahydrofuran (7 m.) suspensi on of
Eoo@ﬁ%@%%de (208 ny, 5.2 mol, 60%in oil), which
was refluxed while heating and stirring for 19 hours

20 m nutes. Follow ng conpletion of the reaction, the
reaction m xture was poured into ice water and

ag'ﬁftﬁlﬂr ith ethyl acetate. The organic | ayer was
mmoﬁ'ﬁ% overéManhydrous 5 magnesi um sul fate and t hen

AR BSL GG o R el (R IR8 LR B 3T Fo b
6.587 48T Bisor o eotiH. it 38 8 ) 1225 Byt (Bt on

Exanpl e 1-1-3] 2,6-Di am no-nicotinic acjid et h}/l 5?’} er
10he starting matagatipithe form obe-(Bryergyiaxy-benzafuran-2-yl)-
2, 6-di am no-4, 5-di hydroni cotinic acid ethyl ester

methylarsing wasg sgninesizeddncordiog to the methnd dessribedbelow.
1-1-2 was added 2,

[ProductiorhExampfe 6241 c ye-BenkylbxpdenagfiraniBcdrbolylis add.ethyl ester
mol ), which was stirred at roomtenperature for 40

g %tNN-dhﬁéﬂ'lelféﬂ?ﬁamm_C&bQﬁnm ¥dlufién vhs concentrat ed
and the resulting residue was purified by NH silica

4-befiZyioky ARUBRIEO RIS 15 a1 AmBeh okl alided el
oo G i B g PR g o

o bpmbitopbish o shratin o . Tl e oo

J=8.4 Hz). [Production Exanple 1-1-4 ) .
was addegjwaten a{ recreiemperatue olowed bariea%ﬁ%!on with ¢thylacetate.
acid ethgl ester (2 g, 11 mol) described in )
e organinayer with watesandi satoNaGli the osgania dayer was dried
m.) followed by the addition of 1 N aqueous sodi um '
overrgrihyaxoue magnesiuom sQifaterdnd) fillened fotiowedhby tomcentratimgsthe filtrate
whil e heating wunder reflux. After allow ng the

undéreafédtiedprebaiire. t Theaediduelwas paifiddbp N kilica gel belumn
et hanol was distilled off under a reduced pressure and

chr&vﬁﬁﬁnfaﬂl\q@@gtﬁ%gﬁfégﬁﬂ%b#tbm ?@g & BoEaM thiStie %binﬁ%dnd (18.4 g,

add. Arter filtering the
osRIEC1 Dit.at solid and washing with water, the solid
o84 phig Bl

O obtain the tide conpound (1.72 g, 11 69

*H-NMR spectrum (DMSO-dg) 5 (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=S.6 Hz), 7.35 (1H, t, J='(.1..Hz), 7.37-7.43 (3H,
m), 7.49 (2H, d, J=7.0 Hz), 7.67-7.68 (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 stirfed at room
temperature for 4 hours. To the reaction mixture were added water (7.07 mL), 5N

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




10

15

20

25

qla%’%é&wWKAN mol , quantitative). 'H NVR spectrum

E00 (ppm: 5.70 (1H, d, J=8.4 Hz), 6.31 (2H,
brs), 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 nmethyl am ne was

pres%%?t h jﬁﬁ%ﬁu@c\%g bﬂﬁﬁ é@ E? AficHgel %I LG Bt dRstoBRIpNY
el BRSSO S S A o886 e

4- benzyloxy 2- hydr oxybenzal dehyde (18.6 g, 81.4 mmol)

solidwer e added ethyl bronpacetate (9.94 ni, 89.6 mmol)
and potassium carbonate (22.6 163 U) at 10 room

H- Nm]speah'un’ecDMBDeﬂa)\Mppm)t |4r5§Id(g?Jrl d 258.7 lz), 5. hb (24, s)r§-39 (1H,
the reaction m xture was added water at room

t, J=5.8HEe), B68 ¢1H 0d)|, 8182 1h; dod=BEBHENT. 28 (tHesh Y132 BB, m).
After washing the orgam c layer with water and sat.

[Prodticilon EXEmBIORRLE] | 246 Batayiokyisshzotwan-Bpinethyl)s

magnesi um sul fate and filtered fol |l owed by

; ng the filtrate wunder a reduced pressure.
‘smn?ﬁ'%p?gg%bg was purified by NH silica gel colum 15

KB RO g 7,1 0 L5
(a-bg%yfl\'oy- e%’é;{;}*arph& %e%a}q?f(wgags@ m@fdegé@geﬁ. Broduction

| Exar?agbyi] 722 i i e 0% 1.4 o, itfptenagghine

20 [ Production Exanple 1-2-

(17. Qg e@%wbmewmazbm}lwm&%g,] &5 mmol) at 0°C, which was
tetrahydrofuran (370 nL) sol ution of

stirréd beruoyh teperatare for Irhdlirs 80minples. 3o ithe esacfibnavixire was
(18.4 g, 62.1 mml) described in Production Exanple

addéd ﬁ/aleﬁ/ﬁ&ooﬁrﬂl@@ﬂbératd?b Hellowethby exiraosbn With €Thy acstaté86After
mol ) at 0C, which was stirred at room tenperature

wasl?@b té’qe'&??éﬁgl rividth WaRSFdrNsatl NBEY, &h8Rir§ame tRfbr Wadsedried over

25 aqueous sodi um hydroxi de sol ution

anh{cﬁgf}%‘nﬁi egsﬂﬂ-ﬂ‘ﬁgﬁufg e %ﬁ@eﬂéﬁt ?1 rtadt%%g EondértifRbH Wder a

reduc:eﬂCp(?_'gtséli"}'teea‘glncfJ {E,%%s%ugeﬂg& Sgnﬁeao by NH silica gel column

chromatography (heptane:ethyl acetate = 3:1) to 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 r.e.action 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-yimethyl)- isoindole-1-dione (5.60 g, 14.6 mmol)
described in Production Example 1-2-3 was added hydrazine hydrate (7.08 mL, 146
mmol) at room temperature, which was stirred for 1 hour while heating under reflux.
To the reaction solution was added water was added at _roorﬁ temperature followed

by extracting with ethyl acetate. After washing the organic layer with sat. NaCl, the
71



Eooogi({?‘?&%\)@gﬁ KAN pressure. The residue was purified by

ol um chronmat ography (heptane: et hyl
acetate = 1:1) to obtain the title compound (14.2 g,
90% as a white solid. 1H NWR spectrum (DVSO de) S
(ppm: 4.51 (2H, d, J=5.1 Hz), 5.14 (2H, s), 5.39 (1

croa v gl ol nfnut B sl erc T ot
vas Y b R 0 BT Pt b o

solution of 6- benzyl oxy-benzaof uran-2:v| hanol
silicayge} colugn ShramaRBraPHEINY BEa IRl s BRI prite g bound (1.83 g,
Exanpl e 1-2-2 were added phthalimde (9.03 g, 61.4
50%)ash)pale yelow ol phosphi ne (17.6 g, 67 nmmol) and
di et hyl azodi carboxyl ate (29.2 g, 67 mmol) at 0C, which -
5 H-NMR spetirumdg DMSO«dy) 51(ppnm)e8 TBU2H, 8dr 5. 12142 8), 855 (1H, s), 6.89 (1H,
mnutes . To the reaction m xture was added water at

. dd, JEROHZSBREHEY, T8 {1, B 11 Hitf J=26.8iHe), Wid6a7 46H{FH, m).
acetate. After washing the organic |ayer with water

[Exag.% gft 2 S9BAminbl-(BLéiRGkEbbAYSRUr AR 2-yhne i PNiestindmide

ous magnesium sulfate and filtered. The filtrate
‘ : d dth
RS GRro R (R BRI TS Bl Cot um
h t : et.h 3 j
 2edanmrhrd-GRxBeRestrate gk firdundpis (1367550 umol)
o : [ i.d. Thi h d.i h .
to. descibad o Bhoduon Dt htoves Beied B HEERal Skl
: [ Producti on Exanpl e 1-2-4] ) .
solutior B83eh-33Dunohatrecur temperatyraet iepaacion soluliomwasd
et hanol (50 nlL) and tetrahydrofuran (50 nL) sol ution
conoghtrafed Grtbema peducedipressirertarotitaipl avsodiyim) salt of
i soi ndol e-1-dione (5.60 g, 14..6 mMmmvl) described in
2,6-Rains-N-Bhydrespbentofiran By mthginioptinamidee( 180dmg).e To an
(7.08 nL, 146 mmol) at room tenperature, which was :

N.N-t%ﬁieméi; oﬁ'ﬁémﬂdé‘@ﬂoi %@l Schutiinbf the resdmihg'setiium saft $4 Teg, 13 umot)

action so was added water was added at
15 s SRR 82 Y SE | B hch was
o stirré? g{ rootnq ?emgélrature for 2 hours. After filtering the reaction solution, the
| filtrate was purified by reverse 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 triflucroacetatic acid salt.
20 MS m/e (ESI): 327.15 (MH")
| The starting material in the form of 2,6—diamino-N;(S-hydroxy-benzofuran-2-
yimethyl)-nicotinamide was synthesized according to the method described below.
[Production Example 2-1] 2,6-Diamino-N-(6-hydroxy-benzofuran-2-
ylmethyl}-nicotinamide
25 To a trifilucroacetic acid (5 mlL.) solution of

2,6-diamino—N-(S-benzyioxy-benzofuran—2—ylmqﬂ§yl)-'nicotinamide (238 mg, 612 umol)
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P KAN organic | ayer was dried over anhydrous
Eooﬁgﬁgglwmlfate and filtered. - The filtrate was
concentrated under a reduced pressure and the residue

was purified by NH silica gel colum chromat ography
(ethyl acetate) to obtain the title conmpound (1.83 g,

descgfﬂéﬁ |ﬁ%xﬂgﬁ%q ( gﬁk'é?%ﬁeﬂghlffﬁ siﬁ W ﬁlge%g Lfﬁh'bﬁl\ﬁwwlch
was Byfi (a} S 4S8pelatarefds2 hoys. ¢ ;glth%{éﬁit@(\ ga?ﬁaw_zg Ldded
DRl A A of Ao

2, 6-di am no- N- ( 6- hydr oxy-benzof ur an- 2- |¥| nmet h%g
Afterweskiag the orgapic mr wdih satoNaEd.dhe insganis layes

Exanpl e 2-1 was added 5 ueous sodi um hydr oxi de
anhydrbus magnesiun sulfse and ﬁlteragr odhetfitnaterwas cencenteated under a

reaction solution was concentrated under a reduced
redugedgressure andthairesidue s ipurtiied by NH silica gel column

2, 6-di am no- N- ( 6- hydr oxy- benzof uran- 2-yl net hyt) - ni coti

chroﬂi’éfbgi%op@'r} I8tHW hcethfe:AbthAhdi=010M) Ry bb@inte titke 5BPolvha (101

sol u of the resulting sodiumsalt (4 ng, 13 nol)

o SENR AT, 7 P20 2om ST 2 ur
ol A U 40108 FALACE TS 00 O . -n
o o 050 ST A TR RN AR (. o o

trifiuoroacetic acid to obtain the eco
brs)( 2.29 (15} o5 4k 7168 TRk ol H2) 520 (4o b EE-DH3ED.45 (1H
W (ESI): 327 15 (MH) The starting material in the
s). form of 2, 6-di am no- N- (6- hydr oxy- benzof ur an- 2-
yl met hyl ) -ni coti nam de was synt hesi zed according to '
[Exdrhplers]t i 8-Diaaing-hb(5-bytlopropylrethduy bienzofiram2-gribthyl)-
2, 6- D am no- N- ( 6- hydr oxy- benzofuran-2 ylnmethyl)-n i

mcdﬁﬁbh-ﬂd@m de 25 To a trifluoroacetic add (5 ni)
sol ution of

2.1 8 NAy FoRRRRI Y 9 3eehest Lot dait o nf co

2,6-diamino-N-(6-hydroxy-benzofuran-2-ylmethyl)-nicotinamide (400 mg, 1.25 mmol)

DVEI’

obtained in the same manner as Example 2 was added cyclopropylmethyl bromide
(364 uL, 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 (ethyt acetate) to obtain the title compound
(99 mg, 23%) as a white solid.

MS m/e (ESI): 353.25 (MH")

'H-NMR spectrum (DMSO-dg) 5 (ppm): 0.019 (2H, dt, J=4.9 Hz, 10.1 Hz), 0.27 (2H,
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0, KAN descri bed in Exanple 1 was added
Eooqiq%ﬁﬁ?@w(zm L, 2.45 mmol) at 0C, which was
stirred at roomtenperature for 2 hours. To the
reaction solution were added sodi um bi carbonate and
water at OC, followed by extraction with ethyl
2Egt €H.905F 8 19H! BOANE o, I¥PI Mkf, 4. $2L2H, d, J=5.5
o, LR 120 HAD UGBTI i, SSRAE d oury 7

dried over. 5 anhydrous

i, S0 0 o S5 B, 06 27108, B S8 89, o g e o
i, B A B 0 S P, 52 SR TRCE, 0 i, 5.0

conmpound (101 ng, 55% as a pale brown solid. 'H NWR
(1H, $pd=h.7 Hm)( DMSO-de) 8 (ppm): 4.43 (2H, d, J=5.7 Hz),
5.65 (1 H d, J=8.6 Hz), 10 6.08 (2H, brs}, 6.50 (1H,
[Examjple @] 6 2-Athind-Ni(6-benylaxy-benmfuran:2-ylreethwiX8 H s),
6.95 (2H, brs), 7.29 (1H, d, J=8.4 Hz), 7.66 (1H, d,
methbxyrfethinicStidmideH, t, J=5.7 Hz), 9.45 (1H s).
[ Exanpl e 3]

276200 N Srrdad Y ) 8BILAeNK bf benzof ur an- 2- yl net
@??W”SE‘??‘?A‘X% it anbN, N-di met hyl f or mani de (8

o-(eP o Rrehe 2 B R Brog 490 m. | 58 mivpl) described i
Prodjiind Bl it o A0k 2. BPIRLB et ot HA ootinic acd (316

g, e mvil) BascribecBrAROHGHAT R A1 SoRelnamire (REEAL., 4.74

reaction solution was added water at roomtenperature
mmal) and henzotiazpl-d-Meadis(dimethylamina)phospbeaiuB * Af t er
washi ng the organic layer with water and sat. Nad, )
hexafhuoroplasphaté 908 mga 2.6 meooldatrocm tarapenatunes which was stired at
sulfate and filtered. The filtrate was concentrated
room §iapemtiursifor 2hdure SQumnhudes! t Teethearsiadtion selutipniwes added water
by NH silica gel columm chromatography (ethyl acetate)
' ' bydRicNen withoethiyl ackite. aAfterwashing the
at rdsdc?)\1 Fﬁﬁﬁ%@htﬂﬁlgﬂ%ﬁg ): 353.25 (M+H) 1H NWR spectrum 9

org%%?gg@ith@él@% St N&cl, Bhé offanic EyeP was dridd dvdianhydrous
magnesium sulfate and filtered. The filtrate was c_oncentrated under a reduced
pressure and purified by silica gel column chromatography (heptane:ethyl acetate =

1:2) to obtain the titte compound (454 mg, 69%) as a white solid.

H-NMR spectrum (DMSO-dg) 5 (ppm): 3.32 (3H, 8), 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, ), 6.90 (1H, dd, J=2.4 Hz, 8.6 Hz),
7.13 (2H, s), 7.22 (1H, d, J=1.8 Hz), 7.31 (1H, d, J=7.3 Hz), 7.37 (2H, t, J=7.7 Hz),
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
syntheéized 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 (|) iodide (720 mg, 3.8
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KAN dt, J=4.8 Hz, 12.6 Hz), 0.90-0.94 (1H,
EOOQ%’W@%%@%, d, J=7.1 Hz), 4.17 (2H, d, J=5.5 Hz),
5.37 (1H, d, J=8.6 Hz), 5.81 (2H, brs), 6.27 (1H, s),
J=2

6.53 (1H, did, J=2.4 Hz, 8.6 Hz), 6.67 (2H, brs),
6.80 (1H, s), 7.10 (1H, d, J=8.4 Hz), 7.38 (1H d,

i et B s g 2051 i 7
whmﬁ@&%%%ﬁfgg :?%I{ |2§ 'Iﬁ\%@#é (B tdRparadtufs: 44 BEENY 1 GRBhF

C- (6-benzyl oxy,-.be n- 2.yl hyl am ne.. :

tempEraie e el P, (76 TRiowee B ARdPNalY H5Ban 10r ¥ haes 30

. added_2-am no- 6- et hoxynet hyl -nicotinic acid (316 10

minugs. 1Thereasyen "B'éﬁ-!!’ﬁi"i%?jals ITRtUATLIQ reeRHisIeperaturs followed

triethylamne (660 L, 4.74 nmol) and : )
5 by distiing offi the @mmoniaox yithe insaluble material thatpresipitatad feflowing

hexaf | uor ophosphate (908 ng, 2.05 mMmol) at room

addifempEmetharol was filtered ous and tieel filitate wasneanesptrated tocobtain the
for 2 hours 30 mnutes. To the reaction sol ution was

titte EHPSUNRIBR5 At 4D ATOICTRY)3sUd solick! | owed by
extraction with ethyl acetate. After washing the 15

1&»{%};@%@5&%&%@&%@%@%?%, d\&/=8,0 H2§, P59 Cbrs), 8.02

rous’ nmagnesium Sul fate and
f§ler The filtrate was concentrated under a
“H'd g- 'edé'qzbressure and purified by silica gel colum

0 PoRHRERRAR L G g 47 i
o aibires012.8 Fchiommcobrc sad 4@ oBunl: A9Y6). 9 1Brinol,
(2H, s), 6.59 (1H, d, J=7.9 Hz), 6 64 (1H S), 6.90 _
acetpamjdai(80 g~b4mel), patassium carbenate (72, 0556 molk zopper{l) chioride
d, J=1.8 Hz), 7.31 (1 H, d, J=7.3 Hz), 7.37 (2H t,

(0.93g7924 minjol) and sglen@HBOtML wassadded 7. 97 (1H, d, J=7.9
Hz), 8.96 (1H, t, J=5.3 Hz). The starting material in

tﬁs(z-(@nfélhmﬁlhﬁxﬁéirgﬂaﬁ’ﬁm(mowm.hlyrhrrm}); ahich was Gticredasvernight
synt hesi zed according to the method descri bed bel ow.

s ki ek R R T
cop@f‘riéﬂ é}'nior?ﬁ% 8.48 gAY Mnidif! 1GRRRES bl 'shird b iinight &t TH5°C. After
cooling the reaction mixture to 105°C, water (100 mL) was added followed by stirring
for 1 hour at the same temperature and allowing to cool to room temperature on
standing. After nedtralizing the reaction mixture with 5 N hydrochloric acid (150 mL)

20 and aqueous cifric 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 titte compound (1.4 g, 8.3 mmol, 4.5%) as white

crystals.

'H-NMR spectrum (DMSO-de) 5 (ppm): 6.81 (H1, d, J=8.1 Hz), 7.53 (2H, brs), 8.01
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KAN mml ) were added to liquid ammonia
EOO(EQ%%B@W in a sealed tube at -78C, which was
heat ed for 25 hours (oil bath tenperature: 115C). The

oil bath tenperature was raised to 125C fol |l owed by
additionally heating for 14 hours 30 mnutes. The

c xture was allowed to return to room
(1H, ?é?rp%r‘lgﬁ%rfne followed 5 by distilling off the amoni a.

ol ubl j al . i 0i L. : ]

ProdyiFion Hrrrie s i - AmiboR wHBRERRRNCTRiA M d¥fer
\Aﬁgqg&gg&gtﬁ{sﬁﬁgﬁ/}?&g&gg ‘; th 24 title %Eg_gound Cl)c%éfd 43g,
(DMSO-de) 5 (ppm: 6.63 (1H d J— (,2H,

25 mimad) descritzed i1y ucttqncharmiq 4-1-0A(pF Gdl:&BD mrﬁﬁéﬁﬁﬂ do
4-1-1 B 2Amno6ch|oro nicotinic acid To a m xture

methainoR (50 oLy whileadoting iwithcice doltbwerbby stirring foy 5 leaws at 70°C.
0.19 nol), acetoamde (80 g, 1.4 nol), potassium

Aﬁeﬁélfd?ﬂﬁ@t@cé&l%rﬂstaﬁdﬁ@ (e Joaction peiture washheutralized(Witt9Sodium
.4 mmol) and xylene (80 nl-) was added

blcal‘Hdnﬁ)fe?(é@?)"thﬁé%hhﬁpﬁdﬂHfWéé filférag todbtaifithe 9tlé compound (3.2

ch was stirrfed overnight 15 at 145C After

g,1f‘Hn‘?¢¥I" §§ )%scggaeq;}f,?,haﬁ%ng, to the reaction mxture

ofide (0.46 g, 4.6 mmol),

%'&%ﬁ@vnﬁ@#{a [BRE Y LB 8H, B 8162 G Y50 2 SRR 1. o

followed by stirring for 1 hour at the sane
J=8.4 é’l'ﬁ)erature and allow ng to cool to roomtenperature
on standin After _neutralizing the reaction m xture
[ProdhetiorExampie: 4dhHlor Tbiteh ety mAtIAsaaMNquo oS
C|tr| c acid, ethyl acetate was added. This m xture was
f i Buetyklithiuim (2:4/M, /chiskane solugion, 25 palr, £1 minalhwas dgapped into a
phase and washing with sat. NaC, the solvent was

mixtaenekdiisoprasylamite (4 nﬁdlﬁﬂednwlmsditmrah?dmﬁ:m (50 mh3 at

purified by silica gel colum chromatography (ethyl

-78°B8lIGWEd by i rﬁf&%ﬂntﬁ&@ﬁaiﬂ@%ﬂﬁe%ﬁﬁbmture Tnbutyl tin

acet at e-héxane systemto obtain the titre conmpound

hydﬁo“e (glt@mLS?m ) é}'gssé'ﬁ%’ ai M%‘:gie ?ﬁqubfﬁeﬁé@e idﬂo% by

shmng%gr {3& mmu )wm?e gci'bim&%vnth ice. The reaction mixture was brought toa
temperature of -78°C followed by dropping in chtpromethyl methyl ether (4.6 mL, 61
mmol) and gradually warming to room temperature. Water (100 mL) was added to
the 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 gel 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) § (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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KAN (1H, d, J=8.1 Hz). [Production
EOO@Q%@I“%?W 2] 2- Am no-6-chl oro-nicotinic acid nethyl
ester Concentrated sulfuric acid (25 nL) and

2-am no-6-chloro-nicotinic acid (4.3 g, 25 mol)
described in Product| on Exanple 4-1-1A (or 4-1-1B)

;"%rn%rﬁ“{iig of 2 {cﬁﬁ?ﬁ-gm i{'_;bﬁlour : the%P (. ﬂ%,"?' .6 fhmol)
A R ol
I THEY T AU

spect rum ( CDCl 3)l (I ppm: 3.88 (3H s),
(440(rmg1H 0@83133102) and N-petiyipyrglidinone (20 nk) wasks}lrred for 3 5 hours at
[ Production Exanple 4-1-3]
130°0.i bLive teantivhowixture wds- altowethtoeconl B standingfolowed by the
M n-hexane solution, 25 nL, 61 mvol) was dropped into
addition of ahuem@boﬂlssmﬂm@%mﬂoﬁ Whilerdoolifg withoib amddiltering -
tetrahydrofuran (150 nL) at -78C followed by stirring

[ btHe/ brganic |
ol S, 1 oA Rl it NAOH e et ver ves

SR 4164 R THH S8 p5E B oo
chrom*ss%ﬂbﬁpﬁa%h Hragte (-42@%@"’?1'9% @w&“nd ©83g,

- warmng to r omtenperature. Water (100 ni)
47'%5??6%5%539@ p@'ﬁ%*?‘é’ﬁ&'r on m xt ure fol l ovved by

; extraction with diethyl - n) . er
H-NMBrspegtrume(CRGk) 5dppﬁ‘)e3 %@H §)3t3 BW S)s Héb&%‘brﬁ)cﬁ 74 (1H,
| ayer was distilled under a reduced pressure. The
d, J¥&9iHiz)e8vids{1plid, t)E® Hy).neutral silica gel colum
chr omat ogr aphy (heptane/ ethyl acetate = 30/1) to

[ProdbttormEkémple ﬂl1e5}:oﬁm'um &-histhoxyrlethyl-nivotinicttild as a
colorless oil. 'H NWR spectrum (CDClI 3) 6 (ppm:

O o ¥
Tgf’er Qmﬁﬁrge( %ﬁaﬂggﬂ@m gmagr&!ﬁﬁtlé?ﬁhhcéﬂnlc eidl métt@ﬁest% (299,15

ST P il 14 oo 0ot
(7.5 ngL) and water (7.5 ml) was added sodium hydroxide monohydrate (1.2 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 metha-nol!ethy.l 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 titte compound (2.1 g,
12 mmol, 80%]) as a pale yellow solid.

'H-NMR spectrum (DMSO-ds) & (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-(6-Allyloxy-benzofuran-2-yimethylf)2-amino-6-methoxymethyl-

nicotinamide

177
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| KAN A m xture of
EOO@%%%@%” oro-nicotinic acid nethyl ester (1.4 g,

7.6 mol) described in Production Exanple 4-1-2,
tributyl nethoxynmethyl stannane (3.1 g, 9.1 mol)
descri bed in Production Exanple 4-1-3,

m?ﬁéﬂﬁ@%ﬁlﬁﬁ yr i §8I'E|'t|8€ Jof R mMELNLB-HyH#Exy BenLofdfan-

rolidinone (20 m*-) “was stlrred

-VI@?%X%W\B%%&%*@-@@% T, 87 e oo
TS B A A SN 5 i i 8@3@«% @02,

organi c |l ayer wth_sa e organic | aye
1 01m@ol)cat§pom temperatrea The me%&?%ﬂgm%wagmmgﬁf@é under a
was purified by silica gel colum chrormto raph
reduced pressere to pbtair 2tamino=N464)ydrexysbenzofurans mlmeévl)-
conmpound (0.93 g, W4.7 mol, 63% as a pale brown

6-mathbxyraéthiVRicotinamiden( 4180683, o én mm-dlﬁletﬁylfcﬂ'mamlﬂﬁ (1 mL)

3.88 (3H, s), 4.41 (2H, s), 6.74 (1 H d, J=7.9 Hz),
soluﬁ’brlﬂf the ﬂésuﬂ!inﬁ]so&tﬂn et SDPﬁ?CB@hml) wag mdded4aliyt biomide (29.7

2- Am no- 6- met hoxynet hyl -nicotinic acid To a m xture of

oL GRS, AR B 0P WA &t s e s

 addef o @gg@ﬁ&@‘é&@ﬂgﬂ ot g?pkr%:pﬁémﬂﬂ\ g}reg Ky exirdbitioh with ethyl

n drate
scetglio, it eraans ayal ek asieg wih Yien it NB&’% Whoyest %V drying
was added acetic acid (1.7 nL,. 29 qm)é)a foIIovved by
overoawdrwslg\asnpswsglﬁateénd filtering. o Thedlitratevas ceacens
~ The residue was dissolved in nethanol/eth I acet at e
undeéria s3duned essunetand-theresidyeswas puriied by Nt silicagehcalumn
was col |l ected, concentrated under a reduced pressure
chromatogmruye(heﬂmmwwmm =l 12) tovabtain the titke aompound (17 mg,
title conpound (2.1 g, 12 mmol, 80% as a pale yellow

4°ya<asléﬂwmtélsw&% spectrum (DVBO-de) S (ppm): 3.32 (3H,
$), 4.29 (2H, s), 6.61 (1 H, d, J=7.9 Hz), 7.16 (2H,

MS W%%Eiﬁl %%)%i} N‘ngof ar Z\nng)Z/I) rreizﬁyl[ )E)Z(ag}r)r: ﬁ05]6 met hoxym

'H-NR dpectru®h FOMSEEL € (dom): 3.40 (3H, 5), 4.30 (2H, s), 4.56 (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-ami;10-N-(6—hydroxy~benzofurar}-
2-ylmethyl)-8-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 trifluoroacetic acid (11 mL) solution of
78
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EOO@%@&%{% KAN To a tetrahydrofuran (7 m) sol ution

(6- hydr oxy- benzof ur an-
2-yl met hyl ) - 6- net hoxynet hyl - ni coti nani de (331 ng, 1.01
mol ) described in Production Exanple 5-1 was added 5
N aqueous sodi um hydroxi de solution (202 AL, 1.01

2-amlﬁ-&¢.pgpﬁg&*-ggﬁfgﬁgéﬁ% %@ﬁfﬁpme%%ﬁ%tg?mc&%mme (557

conce uced pressure al n

ma. £ adsred i RatlA X, Wl ek (Fddhiidie (626 L, 5.35 mmol)

N, N-d thylfo ft

at oac*eé«nl{:rriﬁ@sﬁeamﬁéﬂa& fersb Pagts. o qqtﬁpir‘%%a@oraa&eaoawew added
bromde (29.7 L, 344 nol), followed by stirring f

sodinm hicarbonate and watenpld°& leweddzythm'tmauﬂbaﬂ%awéte and

reaction solution at roomtenperature foll owed by

- tetrahydrofatanon Thiet drganiolayawas washed witresal: g«laﬁ!cfolkwed by drying

was washed with water and sat. NaC followed by drying

overcarfydeoy fagnesiig saifateandiUilfering. aThef filtraterwas cofibentrated
filtrate was concentrated under a reduced pressure

undérn@I rédl&eﬁep?b%\ﬂwevaﬁ e rekided was pltifiéd | bgzm ellica el 8Blumn

chr omat ography (heptane: ethyl acetate = to obtain

R o T Bt rumﬁgéﬂgy&@d @s
.30 (2H,
&lg)/rp% %éi"ﬂj‘? ‘“H Jiss Hz)( 5 5% (LllH?Sd,(szlo. 4Jr|§),5
5 41 (1H 1.7 7. . 6.00-6.11 (1H. A,
‘H-WBzS:{emuna?DMéﬂ-ﬂe)r&%Pré)'é@{@v %b 4%% @#il (Si»(rt} 48451' d, J=4.8
8.4 Hz), 7.1 s) 1H, s), . 7. 44
Hz),(els,v (uH, 8):6.50 (4. d, S hzm £ a7 (4 dd, 453 0'Hg, $h4 biz), 6.84 (1H,
(1H, t, J=5.5 Hz). The starting material in the form
s), 7012 2Hbnsh-MBO ¢1iHydy dr84thiz)z 60U (4H, d, J=7.9 Hz), 8.93 (1H, t, J=5.3

2-yl met hyl ) - 6- net hoxynet hyl - ni coti nam de was

HZ).SQMSE%Hi gpd according to the method described bel ow.
[ Production Exanple 5-1]

[Exatn51B18]0-MNArfnGINL{ dbsfbg@«hué ﬁddiefmahéz-?lme%ﬁyly

nmet hoxynet hyl - ni cotl nam rifluoroacetic add

6-méthbxethyiHicdtinamide 78

To a tetrahydrofuran (7 mL) solution of
2-amino-N-(8-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 solution (202 pL, 1.01 mmol) at room temperature. The reaction
solution was concentrated under a reduced pressure to obtain
2-amino-N-(G—hydroxy—benzofﬁran-2-ylmathyl)- 6-methoxymethyl-nicotinamide (416
mg). To an N,N-dimethylformamide (1 mL) solution of the resulting sodium salt (30
rhg, 86 pmol) was added cyclopropytmethyl bromide (33.3 ul., 343 pmol) 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 ethyl

acetate. The organic layer was washed with water and sat. NaCl, followed by drying
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EOOO%%%HXF%W benzyl oxy- benzof ur an- 2-yl et hyi } 6-

nmet hoxynet hyl - ni cot | nam de (557 ng, 1.33 nmol)
descri bed in Exanple 4 was added thi oani sole (626 L,
5.35 mmol) at 0C, which was stirred at 0C for 3
ﬁlfé WeTHe MEAROwas eBhoéhtrated
over %ﬁ'@fg‘r?% ﬁlagﬁ %ll'fé)@ &t

er at 0C [ owed by extraction

under's i s ﬁfﬁﬁ%ﬁféﬁé‘f?ﬂ ey (B SR e BB
chrori3ipgraahy (heB i sTRiENacalals = 12105 oBin e bl sPiteotid 1o ma.

and the residue was purified by NH silica gel colum
58%)asrawhitegolighy (ethyl acetate: methanol = 10:1) to

obtain the title conpound (331 ny, 76% as a white
MS n¥eKESI): 382.2F (M )spect rum (DVBO-d8) 8 (ppm): 3.32 (3H,

s), 4.27 (2H, s), 4.49 (2H, d, J=4.8 Hz), 6.57 (1H,

TH-NFR s,ﬁaownﬁ {DMSD-ddr8(Ebrhiz 10.02 (2H, 4] Hi=5®IHzJ1ﬂ’.40-12)zo 27 (2H, dt,

© 8.4 Hz), 6.84 (1H, s), 7.12 (2H, brs), 7.30 (1H, d,
e.oﬁn;)ﬁ, %Uﬂz)( @Zo@;swmmpsb@(gui)s) 358?(291,6, J£7.1342), 3.99 (2H,
! . ) _ L .
8). 424??'{”38%#1 méhyl nggtgl Ez?r?l“ﬁp%?’;@g t?{)r g?ﬂdrof Wa)ﬁ' =15

e, 85 KR A3, W8S bl I I 9: Jrd gk 7,60 (1K, d. J=8.1 Ha)

- et ho thyl -ni coti nam de (331 ny, 101 nmol )
8.68 (ki Joag N

#- Product i on Exanpl e 5-1 was added 5N
aqueous_ sodi um hydroxi de sol uti on y2I é 01 nmol)
[Exampler Hon?-+sniperii( Brhenzylpgyheneofusan2o 5@'&!{'3- h was
concentrated under a reduced pressure to obtain
methaxymetiyl-Nicotinagnideoxy - benzof ur an- 2-yl met hyl ) -
6- met hoxynet hyl - ni coti nam de (416 -ng). To an
Noha & Niﬂlhwtl‘i)dfdmmrdde(amﬂ))sohﬂlonqafon of the result| ng
sodiumsalt (30 ng, 86 nol) was added
C-(5-D¥RrB hesfupan-201 prictif/tdmine3(135 Md3583Rimolpteseribed in

tenperature, which was stirred at roomtenperature for

_Prod&g ioh E%‘l"ﬂ?le Y4L6 rw&%sad’d_btﬁﬂ-%qnb-@ FridfhdX§AséthPtnicotinic acid (107

ut| on roomtenperature followed by extracting
R e
mmol) and benzotnazpl-1-yloxytns(dlmethylammo)phdsphon;um '
hexafiuorophosphate (306 mg, 693 umol) at room temperature, which was stired at
room temperature for 27 hours. Water was added to the reaction solution at room
temperature' followed by extracting with ethyl acetate. The organic layer was
washed with water and sat. NaCl followed by drying over anhydroﬁs_-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
= 1:5) 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), 5.11 (2H, s), 6.62 (1H, d, J=8.2 Hz), 6.67 (1H, s), 6.93 (1H, dd, J=2.6 Hz, 9.0 Hz),
80
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P KAN over anhydrous magnesi um sul fate and
EOO%%@#W\M'M filtrate was concentrated under a
reduced pressure and the residue was purified by NH

silica gel colum chromatography (heptane: et hyl
acetate = 1:2) to obtain the title conpound (19 nu,

TG BED, B A ERE8 ) A E0r AST 1 o,

iR T e

F?%es?érﬁgm%ﬁﬂ’eaaéﬁwé‘ﬁr“ra§>?Ee<5§aeéiﬁ9%a5,5f‘%°ﬁ%*2%@?’

8.6 Hz), 6.82 (1H, s), 6.85 H s), 7.,12 (1 ;
methyaming was synthesized at‘&or@lﬂs té the mgthQ%ds.S@@%bgPWt ,
J=5.2 Hz). [Exanple 7
[ProdueticmBxamp® Bdnil/| B;Egbeebﬁwpﬂrb@Zﬁlmm ) - 6-
met hoxynet hyl -ni coti nam de To a N, N-di net hyl f or mam de
( Foran- N, N-dimethgiforrhamide (100 mL) solution of 2,5-dihydroxybenzaldehyde
C- (5-benzyl oxy- benzof uran- 2-yl ) -net hyl am ne (135 ny,

(10.8633 7Brmh1)nc51§%re Badeu %oﬂlﬁm?h?dﬂ@é (270 iy A48 ramot)larfd benzyl
were ad am no- 6- met hoxynet hyl -ni cotinic acid (107

bror{ﬁﬂe eﬁﬁfq P4 k9 ?\i@éf) ﬁ?ﬂgoﬁlh%ﬁég %‘Iﬁgd%WQeﬂprTé—l’ure for 24

am née

houwggﬁ%{%%%n %@%&ﬁ%é%ﬁ@@ﬁbﬁ% P RJWQPH& Braction with
ethy$ BFEBHS o114 OfRiTE ovRE Was T ecE it 2R ”Fa%t? Tt i\ia“cﬂt foljgwed by
i e R R P et . Bl s

water and sat. NaC followed by drying over anhydrous

concardraied wmdes alreducedhpressire and the residug was parifieddy silica gel
concentrated under a reduced pressure and the residue

coluves cimomatography (bieptane:etbyl acstater= dt)dowbtajn dp fite compound
(heptane: ethyl acetate = 1:5) to obtain the title

17. 6@'%%%4&%|@50m5% as a white solid. 25 ' H NWR
( spect rum ( DVMSO- dg) 5 m: 3.35 (3H, s), 4.03 (2H,

HAUR chetd Lﬁékb"'f?%l}’cfﬁ[’pﬂ#j)sﬁgs 48 2EH B 2ATTO (13H, m),
10.38 AH%) 80

[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 mt.) solution of 2,5-bis-bénzyloxy-benzaldehyde (2.00 g,
6.28 mmol) described in Production Example 7-1-1 were added followed by stirring at
room temperature for 24 hours under nitrogen atmosphere. | Moreover, after stirring
for 6 hours while refluxing 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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EOO@QB&}Q@ KAN 7.15 (2H, brs), 7.19 (1H, d, J=2.

=2.6
t, J=7.1 Hz), 7.39 (2H, t, J=7.1 Hz),
7.43-7.47 (3H m, 8.00 (1H, d, J=7.9 Hz), 9.01 (1H,
t, J=5.5 Hz). The starting material in the form of
C- (5-benzyl oxy- benzof uran-2-yl)- methyl am ne was

aque@ﬁ?%ﬁ&ﬁ%ﬁﬁ@ nplflﬂ)ng@ft @F) R RS The PRerdLs sl followed
o s LSRG, i i ot s aloves
o bR RS b T

brom de (18.9 ni, vvhlchvva stirred |,
layeravas washed with saty N@Ql &!lomd h!b Gnﬂng areeAnhrous magnesium
the reaction solution at OC foll owed by extraction
sulfate and fittesingry | The fiteate washeormendinatad ungerra reduocgdyregsure and
with water and sat. NaC, followed by drying over

the residvevaspuristEby silica gef etle ranchrionategraphy (fibptane:ethyl acetate
filtrate was concentrated under a reduced pressure

ﬂftd obbsintee tifle! %omunur(efso hs @pdlé yellow!sofiy.
chr omat ogr aphy (hept ane: et hy ace ate = 4:1) to obtain

H-NMIR gpRblrnC P R ff"%(% e, 6704 P, R HA) 7,08 (1H. o
J=2. ?%PAuZ?? e gl H%$ Q(QZ’, Maz), 745 734(EH m)Sb:84 (1H, s), 10.67

Benzyl oxy- 2- hydr oxy- benzal dehyde To a m xed
(1H, ﬁspen& on of magnesi um (305 ng, 12.6 mmol) in diethyl

éx -)_and toluene (7.5 nL) was_ added
[Prowmm qmals 1131 S-Benmpexy-banzofurae?- carbaylic agid ethyl ester

stirred at roomtenperature for 5 m nutes under
nTTo adyNrdinetbylitrenamised 10l ) solutiReof whi | e heating for
5 mnutes. After the reaction mxture was cooled to

5-benagloxy-2ehydrory-beazaldehptie ¢830 () 3064 mrsal) desecribest in Production
2, 5-bi s-benzyl oxy- benzal dehyde (2.00 g, 6.28 mmol)

Exauﬁaﬁétmb@%@ FUduisrohfietdadtdtste (446 LLWaI0D Amesijland potassium

| oned by stirring at roomterrperature for 24 hours

cat TS 978 Pt ARt v s 1 or

o B S AT o R prfton v

ethy} ace%ape. 'Ijhe organlc 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 tite compound
(890 mg, 83%) as a pale yellow oil.

"H-NMR spectrum (DMSO-ds) 5 (ppm): 1.33 (3H, t, J=7.1 Hz), 4.35 (2H, q, 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-yl)-methanol

To a tetrahydrofuran (20 mL) solution of 5-benzyloxy-benzofuran-2-carboxylic
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EOO%QB@QWMKAN aqueous hydrochloric acid solution (20

d tothe filtered solid followed by
stirring for 1 hour while refluxing and heating. The
reaction solution was allowed to cool to room
tenperature followed by extraction with ethyl acetate.

o g 35588, M RAEAOHA BSoc B Bk e wae
acdd i ol S SRR AR fps stmed

silica gel colum chronmat ograph ept ane: et hyl

room, tesnperature for 3)houss.opiufhe eaction ﬁ&@tfeamerﬂﬂ%b‘daw@ (342 pt),
58% as a pale yellow saolid. 'H NVR spectrum (CDCI_Bé S

5 N aguegus sodiam(idroxitle seludion (842 1d.,) ancovaterit].03:mbpat @°C followed
H d, J=2.9 Hz), 7.22 (1 H, dd, J=3.1 Hz, 9.0 Hz),

by filferd®y thrddgl Bidliter) , THe fitrafel wiis copcentdated urdlef aHedsiced pressure
[ Production Exanple 7-1-3] -

and th&rssidieowis pRffied byailicdr géirdoluh chramatbgeaphy (Heptane:ethyl
To a N, N-di net hyl formam de (10 nL) sol ution of

acetgteegf pgpgg@bﬁn e &iaémwé%pg g ( APR) B a whitd sbii@! )

I n Production Ex 7-1-2 were added

BRI G558 80l Gy 55O BB FF30MT01 .04 11,
o B8 R BB 0, 25 P B B, AR s 2 ),

extraction wwth et hﬁl(ggcet ate. The organic |ayer was

7.33{36h &4 -1 Rl S8-4A h MINaCl fol l owed by drying
over anhydrous magnesiumsulfate and filtering. The

[ProductiomEsample ¢dnBkn2«(atBanzyimrbenzofiyadett ¥lre and
the residue was purified by NH silica gel 20 colum

isoirtdulent3-dipnephy (hept ane: ethyl acetate = 2:1) to obtain
the title conmpound (890 ng, 83% as a pale yellow
0iTb.a ttraNyBrafdemt (MM PASMespf S (ppm: 1.33 (3H t,
J=7.1 Hz), 4.35 (2H, q, J=7.1 Hz), 5.15 (2H, s), 7.21

(oo oo g PRI (7w 520 SHE) The T
Pro{%t@h#gé@%g%g*éjraan- B’ﬁl’?h%lgngnﬁé] gPB‘ng’aZAS mmol),
tﬁp@%&ﬁ%%ﬁ{ﬁb@ﬁ{é&%ﬁh}ém%ﬁl%@@?ﬁ&a@icarboxylate (1.21 mk, 2.65
mmol) at 0°C, which was stirred at room temperature for 9 hours. Water was added
to the reaction solution at room temperature followed by extraction with ethyl acetate.
The organic Iéyer was washed with sat. NaCl followed by drying over anhydrous
magnesium sulfate and filtering. The filtrate was conceﬁtrated under a reduced
pressure and the residue was purified by NH silica gel column chromatography
(heptane:ethyl acetate = 7:3) to obtain the titie compound (635 mg, 75%) as a white
solid.

'H-NMR spectrum (DMSO-dg) 5 (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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KAN acid ethyl ester (890 ng, 3.00 nmol)
EOOO%QI%&?%OD Producti on Exanple 7-1-3 was added

['ithium al um num hydride (342 ng, 9.00 mmol) at O0C,
which was stirred at roomtenperature for 3 hours. To
the reaction soluti on vvere added water (342 L), 5N

Prod sl 0y 1 bl ppbRianid asetgihing
g é&ﬁa@f %gn@owmp%ﬁgﬁmﬁ%&@%ﬁw pLGEGE" ions
i BT A e 713 @hanéamﬁ)rau

solid. 'H NWR spectrum ( DVMSO ?rg I—‘é
tetrabydrofuran (6 ral nwas added )hydgame bydqata é)O gk516,6 5npl) at room
667(1Hs)693&‘1’Hdd =2.4 Hz, 8.8 Hz), 7.20
tempetatire,dvhich avas stirjed ity 7has while refluxingzand heating.  Water was
7.38-7.47 (5H, m. [Production Exanple 7-1-5]
added tothBeaasticnsolution at rocm témpéeratate/fojlowed by extraction with ethyl
i soi ndol e-1, 3-dione To a tetrahydrofuran (10 nl-)

acet?t@' Utﬂr{érbtgﬁnlc(léyée\ﬂéd Washel atpsatl NaCh followeREby dnghg over

described in 15 Production

anhﬁ@??ﬁ%lg?\eé o nt(éé?%g"i‘h@ ﬂga%éﬁs nc@ntﬂ:ﬁed under a

rlp eny

b AR e} S eng e it
nromalgaraRnY (W brelale) 6 poleie o il FOmbolRd 7 il Bagphes o
The organic |ayer was washed with sat. NaC followed

whitgygolifl.yi ng over  anhydrous 20 magnesi um sul fate and
filtering. The filtrate was concentrated under a

"H-NMR spedtrupr (38 0ederid(ppine): Bct8 (Rkb s)a8. 19 2H; h®.89 (N ), 6.89
silica gel colum chromatography (heptane: ethyl

(1H, altk Vsl & Hz,78.8)He)p 7017 ik, d,is2t6 Hezk %33nftidnt) JEFIbHa), 7.38-7.41
75% as a white solid. 1H NVR spectrum (DVSO de) 8

(3,646 (21920 (R8.1 #1z). 5. 10 (2H ), 6 81 (1H 5). 6. 93

(1H, dd, J=2.4 Hz, 9.0 Hz), 7.17 (1H, d, J=2.4 Hz),

[Exaﬁlﬁ}_ﬁ Sﬁﬁl fi,%?;arhﬂo ﬂ-(dZBut-f yRfoky- ﬁ@nz&ﬁ#hn@ylm@tl%ﬂ)—ﬁic%ﬁnamide

fhe tite 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-ds) & (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 (1 H, 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-yl)-
methylamine was synthesized according to the method described below.
[Production Example 8-1-1] 6-But-2-ynyloxy-benzofuran-2-carboxlic acid

ethyl ester
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0, KAN [ Producti on Exanpl e 7-1-6]
Eoo‘é%sﬂ;@%\%xy- benzof uran-2-yl)-nmethyl am ne To a m xed
sol uti on of '

2- (5-benzyl oxy- benzof uran- 2-yl net hyl ) -i ndol e- 1, 3-di one
(635 ng, 1.66 mml) described in Production Exanple

(T BB g a2 B ng8 dhasster oo
. 28 R e 3 A AS s ) ver

s S s BB Tie S SHBALTE gt room

washed with sat. NaC followed by drfy over
tempenatyce, Chﬂ@ﬁe%ﬂftﬁd atiroom teraperatunet fer il purThWater was added to
filtrate was concentrated under a reduced pressure
the reactidrhsolution thilowemkbyp extraction with kithyd iaicbtade.geThe organic layer
10 chromat ography (ethyl acetate) to obtain the title

was WaBhad ith(water dihd $H17Nats folowsldi Hyedsing dverlanhydrous magnesium
spectrum (DVMSO-d6) S (ppm: 3.78 (2H, s), 5.11 (2H,

sulfagé ané Fﬁgnﬁ% H, Tﬁé ﬁltﬁaté Qvas( éd?'\ce‘i'l@ratehzé’n@em re&c@d"ﬁrhssure and
the r%g?ﬁe@a@wﬁf?ﬂé bﬂe;hcg g@?c&l%'ﬁl\n ghroﬁ'laﬁo&rdm (héétane.ethyl acetate

am no but I s f -2-vl et hyl ) -
=5} teagb fuhaite %ﬂ@%;ﬂ%ﬁ?ér@%ﬁ%g abfie kald (T ony
6- but - 2- enzof uran-. 2- - h L he
Ncbéé@pes@em Gyﬁil%%ﬁé&wra ' ‘Eﬁazgiriet s@%%&&?ﬁ@ %hé 43 (2H, q,
net hod as le 1. 1H NMWR spectrum é
J=7.3 73 4.70. @04, 65:16.9% 1o BB Ha: 8.4 LE67.28)(1Fs SHA 48 (4H. 5),
20 d, J=1.8 Hz), 5.65 (1 H, d, J=8.4 Hz), 6.09 (2H,
7.53t{ﬂ|3|)d.6.=83}(lz,).H, s), 6.83 (1 H dd, J=1.5 Hz, 8.6
Hz), 6.95 (2H, brs), 7.16 (1 H s), 7.42 (1 H d,

[Prodadlioh Ekamplé $4-2]1 (6-Bdt-23myidxy- Heh')z.of@'aa%z-mmbthanol
J=5.7 Hz). The starting material in the form

Crhé 1eicom Cpqduﬂ walAg Z@é%z WasZobthived B & Whitel defidisim

synt hesi ze ccording'to the nethod descri bed bel ow.

s'b"%él:“?hﬁﬁtg@ynyl oxy%gg%w %L gia?tgnglx?ster 254dmg, P SIMmOI)

desdibed'in Eﬁoductlon Example 8-1-1 according to the same method as Production

Example 7-1-4.

*H-NMR spectmfn (CDCl3) 5 (ppm): 1.85 (1H, t, J=6.2 Hz), 1.87 (3H, t, J=2.2 Hz),

4.69 (2H, q, 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-2-yt)-methylamine
2-(6-But-2-ynyloxy-benzofuran-2-yimethyl)-isoindoie-1,3-dione was obtained as

a crude product (214 mg) from (6-but-2-ynyloxy-benzofuran-2-yl}- methanol (198 mg,

916 umol) described in Production Example 8-1-2 according to the same method as

Production Exampl_e 7-1-5. Then, the title oompéund (120 mg) was obtained as a

pale yellow oil from the crude
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KAN To a m xed solution of
Eooﬁﬁe@?@%&nzof uran- 2-carboxylic acid ethyl ester

(250 ng, 1.21 mmol) in tetrahydrofuran (5 m-) and
~ N, N-dinethylformanide (5 nL) were added sodi um
hydride (58 ng, 2.42 nmmol) and 1-brono-2-butyne (1271

26 i alﬁﬁégéﬁi'ﬁggﬁmzmﬂiﬁﬂé3?%E‘f"lw‘"“g "
1o sHFRE SR Prb A8 wByfe g 2L, et

sa %i\laﬁla@gxkl o?%él b % IE%I O\S; \rmazh\%g@r OLQ V\rrgt (ralzesiaﬂd
[Exagile: 9F oNaGeRINIOXEPeRRpTURN 2 Ml E2 Shdia R Bl Begiice

under a reduced pressure and the residue was purified
bihesfite sempennd was.eblainedfiema semiyim salbebaS-diamjno-N-
acetate = 5:1) to obtain the title conpound (254 ny,
(6-hyeitogy-benzofutan-2-yiraethyl)-ricotinamidr ageerding e tlebsame rgethod as
(ppm): 1.42 (31-1, t, J=7.2 Hz), 1.87 (3H, s), 4.43

Exaniplel3.q, J=7.2 Hz), 4.70 (2H, s), 6.97 (1H, dd, J=1.6

Hz, 8.4 Hz), 7.20 (1H, s), 7.46 (1H s), 7.53 (1 H,
MS ,-?/g (gg]);zgggz_gs (Mﬁ‘gducti on Exanple 8-1-2]

ut - 2- ynyl oxy-benzof uran-2-yl } met hanol The title

HNRRE RO S0l (ol A 08 PP 5 38 Sl oo B 8 i=5.1 Ho)
524 By EU5G HA 8 B GE, TP RIEH L 10, B 1PE  0-88 ),
596,07 Trambep P 1. bl Ss601HL ) B2 it V25T 5.6, 6.95

Hz), _ 4.69 (2H, q, J=2.2-Hz), 4.74 (21-1, d, J=6.2

(2H, bgs), 7830H, 1, N1 Hzb 740 (134, Jr6.6 ¥z, Z6RA1H, o386 Hz), 8.32
Hz), 7.11 (1H, d, J=1.8 Hz), 7.42 (1H, d, J=8.6 Hz)

(1H, L,R=&GHA)on Exanpl e 8-1- 3]
C- (6-But - 2- ynyl oxy- benzof uran- 2-yl ) - net hyl am ne
ZF & tithe cothpoayde of Exanpiésit @ ie 23ywenet dhthinedsatcordihg td the
3-done was obtained as a crude product (214 ng) from

samé fdthbd as)ERdnapls-Denzof uran- 2-yl } net hanol (198 ny,
916 4nol) described in Production Exanple 8-1-2

[ExaBff? 101 T2 8- Did R B Teb o e At bl e ade

MS lﬁﬁefESIﬁ%zﬁﬁ'Ql(M?-}“) oil fromthe crude 85

[Example 11] 2,6-Diamino-N-(6-butoxy-benzofuran-2-yimethyl)-nicotinamide
MS m/e (ESI): 355.23 (MH")

[Example 12] 2,6-Diamino-N-{6-pentyloxy-benzofuran-2-ylmethyl)-nicotinamide
MS rnlé (ESI): 369.27 (MH")

[Example 13] 2,6-Diamino-N-(G-isobutoxy—benzofuran-z-ylmethyl)—nicotinamide
MS m/e (ESI): 355.28 (MH")

[Example 14] 2,6-Diamino-N-(6-(3-methyl-butoxy)-benzofuran-2-yimethyl}-
nicotinamide

MS m/e (ESI): 369.31 (MH")

[Example 15] 2,6-Diamino-N-(6-(2-methyl-butoxy)-benzofuran-2-yimethyl)-
86
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500@9%’861\@9‘2\ nyI oxy- benzof uran- 2-yl nmet hyl ) -i soi ndol e- 1,

3- dione (214 ny) according to the sane nethod as
Production Exanple 7-1-6. [Exanple 9]
N- (6- Al l yl oxy-benzof uran-2-yl met hyl ) -2, 6-di am no- ni cot

The title conpound was obt ai ned froma sodi um
N!cohﬁ?lﬁ]o% 2,6-diamno-N 5

M s BRI IS IRE Loe et hoo as  Exampl e 3. M6 ve

ESI ) 339, 25 MR spectrum O d 5 :
[Exaﬁﬁpfs%@b H2, %5 @g@ dzlﬁé;@'\ix @ﬁgzlwroao [ﬁ/geqz ﬁn-égf&fhvi)-
(1 H d J=10.6 Hz), 5.39 (1 H dd, J=1.8 Hz, 17.4
nicotpamide. 65 (1 H, d, J=8.6 Hz), 10 5.98-6.07 (1H, m,
6.09 (2H, brs), 6.56 (1H, s), 6.83 (1H dd, J=2.4 Hz,
MS rales(ESI):, 3@95(1\&-2)4 brs), 7.13 (1H, d, J=1.8 Hz), 7.40
(1H, d, J=8.6 Hz), 7.65 (1H d, J=8.6 Hz), 8.32 (1H,
[Exainpld 45&6 2t&-Diarhite-N O{tal(s memabntia erfyldxypieheefutan-2oylAisthyl)-

wer e obtal ned accor ing to the sanme nethod as Exanple

nlcot'l’nan]lﬁe[ Exanpl e 10]
6- D am no- N- ( 6- pr opoxy- benzof ur an- 2-yl et hyl ) - ni cot i

341.19 (M+#) [Exanple 11]
MS %@Am nog\lﬁ(%ﬁb}ut oxy- benzof uran-2-yl nethyl )-nicotin

(ExaS el S OB Sty e R BB 2 d ey

tinamde 20 MS W (ESI): 369.27 (M#) [Exanple 13]
niconamideani no- N-(6 i sobut oxy- benzof uran-2-yl met hyl ) -nico
ti nam de ESI): 355.28 (MH) [ Exanpl e 14]
MS IB/QS(@B@%%I-( ) 3- et hyl - but oxy) - benzof ur an- 2- yl net h
yl)- nicotinamde 25 M5 W (ESI): 369.31 (M)
[ExafriptatP] e 21&Piamino-N-(6-prop-2-ynyloxy-benzofuran-2-ylmethyl)-
2, 6-Di am no- N- (6- ( 2- net hyl - but oxy) - benzof uran- 2-yl met h
nicotihamids
MS m/e (ESI): 337.28 (MH")
[Example 20] 2,6-Diamino-N-(6-(2-fluoro-benzyloxy)-benzofuran-2-yimethyl)-
nicotinamide
MS m/e (ESI): 407.16 (MH")
[Example 21] 2,6-Diamino-N-(6-{4-fluoro-benzyloxy)-benzofuran-2-yimethyl)-
nicotinamide
MS m/e (ESI): 407.23 (MH")
[Example 22] 2,6-Diamino-N-(6-(3-flucro-benzyloxy)-benzofuran-2-yimethyl)-

nicotinamide

' MS m/e (ESI): 407.20 (MH")

[Example 23] | 2,6-Diamino-N-{6-(2-fluoro-benzyloxy)-benzofuran-2-yimethyl)-
nicotinamide |

MS m/e (ESI): 423.24 (MH")
87



10

15

20

25

Eooﬁ)}%&?@mr@Nmi\ﬁ cotinamde M W (ESI): 369.33

2,6-Di am no- N (6- (2, 2-di et hyl - propoxy) - benzof ur an- 2-y
| methyl)- nicotinamide 5 M5 me (ESI): 369.33 (MH) .
[ Exampl e 17]

T SO Bt 2ol e
sceo 53 M A oecion o snpeis A Ty e phges
o35 aoes Sl S 5 e SRS e

- nicotinamde M5 W (ESI): 337.28 (M#) 15 [ Exanple
phasgdontaining 0.1% triftuoroacetic acid)).

2, 6-D am no- N- (6-(2-fl uoro-benzyl oxy) - benzof uran-2-yl m

[Examply R3] BiArninoabir{Beraett®xyberzsfyrang:yimethyl)8+nethoxymethyl-
[ Exanpl e 21]

nicotthdmieam no- N- (6- (4-f 1 uor o- benzyl oxy) - benzof uran-2-yl m
ethyl)- nicotinamde 20 M5 W (ESI): 407.23 (MH)

MS /e @Bi): 842236 (MH*
2, 6€E§i]21m' no- N-((6- z 3-fl uoro-benzyl oxy) - benzof uran- 2-yl m

[ExaF@ik%/1 E%I eQﬁmogﬂ%‘jﬁut%-%nﬁgfﬁﬁﬁ-ﬁﬁﬁm%If-ﬁ’-"rﬁéthoxymethyl-

. @ GH am no- N- (6- (2-fl uor o- benzyl oxy) - benzof uran- 2-yl m
NICOMAVEP. 25 nicotinanmide M5 Ve (ESI): 423.24 (M) 87

MS nve (ESI): 384.40 (MH")

[Example 26] 2-Amino-6-methoxymethyl-N-(6-benzyloxy-benzofuran-2-
yimethyl)-nicotinamide

MS m/e (ESI): 398.42 (MH")

[Example 27] 2-Amino-N-(6-isobutoxy-benzofuran-2-ylmethyl)-6-methoxymethyl-
nicotinamide

MS m/e (ESI): 384.15 (MH")

[Example 28] 2-Amino-6-methoxymethyl-N-(6-(3-methyl-butoxy)-benzofuran-2-
yimethyl)-nicotinamide |

MS m/e (ESI): 398.34 (MH")

[Example 29] 2-Amino-6-methoxymethyl-N-(6-(2-methyl-butoxy)-benzofuran-2-
yimethyl)-nicotinamide

MS m/e (ESI): 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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KAN The title conmpounds of Exanples 24 to
500@9&’@#2(? i ned by synthesizing according to the

same reaction as Exanple 6 and purified by reverse
phase hi gh-performance |iquid chronmatography (using
an acetonitril e-aqueous nobile phase (containing 0.1

benz(?]i)h{% fi %%@9®@;@%ﬁé%of5ﬁ ??mgfgégéyl() 6) rret hoxym

MS & b?ﬁtﬂ e e (ESI 4 VH
E%méﬁ}ﬁgi%%%o@ be*;gofur Iy Lﬁi}w bpoxyme

[Exaimele 321 ¢ B St ymethr

[ Exanpl e 26]
metl'mmmeftf@ylﬁl!ﬂ@tﬂﬁmﬁﬁet hyl - N- ( 6- benzyl oxy- benzof ur an- 2-
ylmethyl)-n icoti na mde Ms W (ESI): 398.42 (MH)
MS mex¢ESl):e380.24 (MH")
2- Ami no- N- ( 6- i sobut oxy- benzof uran- 2-yl net hyl ) - 6- met hox

. [Exa@é B!BF 21AmingBLmsthxgmelttyl N (6-BStrahyddipyrant2tmethoxy)-

e 28]

benz%fé\@n yﬁn g%ddfﬁia*ﬁmhe'\*(ﬁ-(& met hyl - but oxy) - benzof u
ran-2- ylnethyl)-n icoti na mde M5 W (ESI): 398. 34

MS '%'M:@S% %éé;éggﬂlxyl)rét hyl - N- (6- (2- et hyl - but oxy) --benzof'lu

rari %49 Y| hrlo %g&fﬁﬁuo.%%@n%@@)%n%ﬂ&h-ﬁﬁ%eﬁ%)-
e—mgxnﬁ%gm% Gide s e (£9): 59543 (M1)
MS g\ée\(ﬁrgl):@%mmﬁ}et hyl - N- (6- ( 3- met hyl - but - 2- enyl oxy) -
[Example 35] 2-Amino-N-(6-(2-chloro-benzyloxy)-benzofuran-2-ylmethyi)-
6-methoxymethyl-nicotinamide
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 m/e (ESI): 356.37 (MH")
'H-NMR spectrum (CDCl3) 6 (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, 5), 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-
ylmethyi)-nicotinamide

MS m/e (ESI): 370.39 (MH")
89
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Eooqlé(s\()e@‘w KAN benzof uran- 2-yl et hyl ) - ni cot i nami de

396.40 (MH) [Exanple 32]
2- Ami no- N- ( 6- but - 2- ynyl oxy- benzof ur an- 2-yl net hyl ) - 6-
met hoxynet hyl -ni cotinamde 5 MS me (ESI): 380.24
(MH) [Exanple 33]

H-NHE B T S Bhe) r}e?‘# U TORER RS g8 Ha. 7.3
"o 355 Sy A el it APR1S: 8400 (R A Rbi, 840
(2H, bgg SAeCiH b ¥2 gﬁ%ﬁy&@g]ﬁef ) 8b8 T1NC4 =451 6.85 (1H, dd,
=23z, éﬁ@lgh@@%iih?«'ﬁoino?cﬁﬁﬁy B kbades gedp, 7S4BT, =70
(MH ) 15 The title conpounds of Exanples 36 to 43 were

Hz). obt ai ned according to the sanme method as Exanpl e 6.
[ Exanmpl e 36] '

[ExamphaB8p- B-Aina-Nobybuteanyloxp-bebzpiuran-2yyiinethyipbhoxyne
thyl - nicotinam de Ms W (ESI): 356.37 (MH) 20 1H NMR

meth%&gﬁtewnrﬁé?éﬁﬁa?ﬁnd@ (ppm: 1.44 (3H t, J=7.0 Hz), 3.45
4.05 (2H q J=7.0 Hz), 4.39 (2H, s), 4.69

MS é@“{ﬁ'ﬁ%.#ﬁ(w) P70 (1 H o, 320,57 b e
"N poBefim COf § a7 7 E R I-R2 Heh TR Bao M. o)
4.484200 00 F4 bens e A2 RGBT LA (o) 8455

| met hyl ) -ni cotinam d ESI : 370.39 89
(1H, T84l (31, bres 6. 45 T, Vo5 WHby 8 88 (1H %) 8.60 (1H, 3 4=7.9 Hz),

6.87 (1H, ddd, J=2.0 Hz, 3.8Hz, 8.6 Hz), 6.99 (1H, dd, J=2.0 Hz, 4.2 Hz), 7.37 (1H,
dd, J=3.1 Hz, 8.4 Hz), 7.63 (1H, d, J=7.9 Hz).

[Example 39] 2-Amino-6-methoxymethyl-N-(6-prop-2-ynyloxy-benzofuran-
2-ylmethyl)-nicotinamide

MS m/e (ESI): 366.37 (MH")

"H-NMR spectrum (CDCls) 3 (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, t, J=5.1 Hz),‘
6.60 (1H, 8), 6.70 (1H, d, J=7.9 Hz), 6.92 (1H, dd, J=2.2 Hz, 8.4 Hz),. 710 (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-2-ylmethyl)-8-

methoxymethyl-nicotinamide

' MS nve (ESI): 386.24 (MH")

"H-NMR spectrum (CDCls) 5 (ppm): 3.44 (3H, 5), 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,
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EOOU@OQPS?WW KAN 1H NVR spectrum (CDCI3) S (ppm: 1. 05-

3 Hz), 1.83 (2H, dt, J=6.8 Hz, 7.3 Hz),
3.45 (3H, s), 3.94 (2H, t, J=6.6 Hz), 4.39 (2H s),
4.69 (2H, d, J=5.5 Hz), 6.40 (2H, brs), 6.46 (1 H t,
J=5.3 Hz), 6.58 (1 H,s), 6.69 (1 H d, J=7.9 Hz),

s), rés%ugagga?%qﬂ) ﬁ%@é#'zd F%?@Hé%h ?iQL ((11 H:] g 93;2_0
el 1 FReFp e Goasy sbambparum 2 e -g

nmet ho t hy] - ni,cot i nam de I\/S me (ESI 382.39 (W
methg 'Nﬁﬁ)@e é ®DCI3) S (ppm: 1(76 %SH t, J:é.z)
(3H 4.39 (2H, s), 10 4.48 (2H dt,
MS m151(E§IHz40052'6( 4 69 (2H d, J=5.7 Hz), 5.69-5.80
(1H, m, 584593 nm, 6.40 (2H, brs), 6.47 (1
H-NMR SpedtHEHGDM$0 ds) afippnn)m 19)(3H6 L6 7.4 Ha), 3132(3H, §), 3.48 (2H,
Hz), 6.87 (1 H, ddd, J=2.0 Hz, 3.8Hz, 8.6 Hz), 6.99
q, J=710 Hz) 8168428, € JHa.8 Biz}, 4108 (27, § =418 Hz), 4127 (2H3s)] 452 (2H, d,
8.4 Hz), 7.63 (1 H, d, J=7.9 Hz). [Exanple 39]

=4, hgx 6:6% (H,8)06:83- (1R daxy=DarH2 814 e
J 4????@@3@;2‘5%?)7%%% nam‘ deml\/s W (?Ehél)x 366. 37 )

710488 Yart ! GAYRIEL B PR AR 97 (1Y 4=8:P12). 806 (14, J=5.1

Hz), J=5.5 H2), 4.72 (2H d, J=2.2 Hz), 6.41 (2H brs),
6.47 (1H, t, J=5.1 Hz), 6.60 (1 H, s), 6.70 (1 H, d,

(xafgplyzbo 2o Loy pefs gy 2 e

J=7.9 Hz). [Exanple 40].

metmmmatbylﬂmmr(amﬁlet hoxy- et hoxy) - benzof ur an-2-yl met hyl )

- 6- rrethox rreth | -ni coti nam de M5 W (ESI): 386.24
Msmfe{ssr)m Hrum (CDCI3) S (ppm): 3.44 (3H, s),

3.47 (3H, s), 378(2H t, J=4.8 Hz), 25 4.15 (2H t,
H-NMR speterum (CBSIsf 8 kppm): 3.45 18H( 8)14.30 (2H:%)541689) (2H5 440=5.5 Hz),

(2H, brs), 6.44 (1 H brs), 6.60 (1 H s), 6.71 (1 H,
5. 1632%0% -84t2H, 6rs906 4Tt Hid, J=53 HR), .59 (1K, % B.69(TH, d,U=7.9
Hz), 6.94 (1H, dd, J=2.2 Hz, 8.6 Hz), 7.07 (1H, d, J=2.2 Hz), 7.07-7.12 (1H, m), 7.16
(1H, dt, J=0.92 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-{6-(3-fluoro-benzyloxy)-benzofuran-2-ylmethyl)-6-
methoxymethyl-nicotinamide
MS m/e (ESI): 436.26 (MH")
TH-NMR spectrum (DMSO-ds) 5 (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
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0] KAN 7.38 (1 H d, J=8.6 Hz), 7.65 (1
EOOQ% \9§84ww S% Exanpl e(41] ) (

2- Ami no- N- ( 6- (2 et hoxy- et hoxy) - benzof ur an- 2-yl net hyl ) -
6- net hoxymat hyl -n icotinam de M5 W (ESI): 400.27
(M+#) 5 '"H NWR spectrum (DMSO-d6) 8 (ppm: 1.11 (3H,

tTo@%f%%&J@fuﬁm?%nﬁé@om}? ohon 1, =48 1), 4. 27
2-2 -N-@-@@‘rpﬁﬁ %?wu‘?ew@gw%w%meﬁ%émﬁw fogtinginide (20
mg, @n umﬂek) d_esqzrpedsn %oqqcu@n Examp@ 8- E¥ we*;e a@%ﬁq Exgzrpl( <1e "
2—(hsmrldwmethw)widiae 16.6aulo-67enmyl Jottiphenyiphosphine-(19,2 mg: #3 pmol)

[ )-6- nmethoxynethyl-nicoti nam de M5 W (ESI): 436. 26

and ﬂl%ﬂazﬂm&ﬂ\vﬁbﬁﬂw (B33, GRGLBPI)Sit rppm)terhetdtucd whish was stired
4.39 (2H, s), 4.69 (2H, d, J=5.5 Hz), 5.16 (2H, s),

at ro@nﬂtén{p%"lat&é ?dr 3d5rrﬂﬂuté§ Hafter ﬁﬂer&gtﬂé&hacﬁaﬁ Soluliohl, the filtrate
=7. 15 Hz) H dd, J=2.2

vas 1061y s i ogorins 08 gty o
7.
acet{hjtn'?%- Eé;? ‘rs;)bg‘g Qq‘llasé'(%gﬁta?ﬁégi) ]_'g?tnﬁlﬁﬂggacgfc aﬁ@f)]to obtain a
6- ( 3- quo - benzyl oxy) - benzof uran- 2-yl net hy

mlxtqlre Q?tR%BLS}Q coti nani de 20 I\/S V\é (ESI):

436. 26 LI\/HO) 1H-NI\/R spect rum ( DVBO- 'ﬁ) rr;.I
2-anjineN-(6-1 ydrozy-qemoﬂy?n-&ylmetbﬂhﬁ-meﬂmm ¥y *wgnamtde

(2H, s), 6.59 (1 H d, J=8.1 Hz), 6.64 (1 H, s), 6.91
Then, this, miatiire wass purified By silicaige) coluns ¢isamategraphy.(ethyl

(1H, s), 7.26-7.29 (2H, m), 7.39-7.44 (2H, m), 7.97
acetétélinethanol =8.011 Ho)obt8indhe (title, cmpundXB hgx24%) asdkiwhite solid.

2- Ami no- 6- net hoxymet hyl - N- (6- (pyri di n- 2-yl met hoxy) -
MS m@mwm_zexmy hyl)-ni coti nam de 91
'H-NMR spectrum (CDCl3) 6 (ppm): 3.45 (3H, s) 4.39 (2H, s), 4.69 (2H, d, J=5.5 Hz),
5.24 (2H, s), 6.40 (2H, brs), 6.44 (1H, brs), 6.60 (1H, s), 6.71 (1H, d, J=8.1 Hz), 6.96
(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-ylmethoxy)-
benzofuran-2-ylmethyl)-nicotinamide

The title compound was obtained according to the same method as Example
44,
MS m/e (ESI): 419.36 (MH")
'H-NMR spectrum (CDCls) & (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
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EOO%@B@&W KAN To a tetrahydrofuran (2 nmL) sol ution

N- ( 6- hydr oxy- benzof ur an- 2-yl net hyl ) - 6-
nmet hoxynet hyl - ni coti nam de (20 ng, 61 pnol) described
in Production Exanple 5-1 were added -
2- (hydroxynet hyl ) pyridine (6.5 L, 67 nol),

J=6 ST AR TRILS KAPTAUHE 10, 888 1, . =t

BGQtSﬁpe ature, which was stirred at roomtenperature
' f( '8 nminutes. After filtering the reaction solution,

the filtrate,. S rifie revers hagse
[Examiin 46k PopminB-metimomeldi Gy mtoss
acetonitril e-aqueous nobil e phase (containing 0.1%
benzafurangyiraetbyl)ieatingmideo obtain a nixture of the
title conmpound and 10 :
2 Theititle-denfpioundiwas phtainad hocending tol thetsame methed ms Example
ethyl - nicotinam de. Then, this mxture was purified
44, by silica gel columm chromatography (ethyl acetate:
nmet hanol = 10:1) to obtain the title conpound (6 ny,

9 : pt lid. M W (ESI): 419.26 (M)
MS "iﬂf k%/%ﬁsﬁé%\??l}m( 3) S (ppm: 3.45 (3H, s) 4.39

NN bt RDERYS (ol 4B G o), 430 Pl ‘s 410 B, o, J=5.7 Ha),

s s T 3A U0 Al B Sy v, a0

(M JsB B il DT s R 2800 37 12P o S gibi, 7.2 (1w
J=1.8 Hz, 5.9 Hz, 7.7 Hz), 8. 61 élH_d J=4.2 Hz).

d, J&8dip)l &€.645(1H, d, J=7.9 Hz),'8.62 (2H, dd, J=1.7 Hz, 4.6 Hz

(Exciropiactl dAdnintAGumeghoxymatbyhhfbmethsy methyi hepwptuua2-
was obt ai ned according to the sane nethod as Exanpl e

yimethyi Wiicothanti@S! ) : 419.36 (MH ) 1H NVR spectrum ( CDCl 3)
S (ppm: 3.45 (3H, s), 4.39 (2H s), 4.70 (2H d,

8 15 S k(500 o i Mol
2+(((gLhmiftle ieioRy B tyfiofrtlhla Ayl laiipg)-méingi-Hehzofuran-6-y
ester (15 mg, 33 nmo!l) described in Production Example 47-1 were added
tributyl-methoxymethyl-stannane (14 mg, 43 pmol),
tetrakis(triphenylphosphine)palladium {0) (3.78 mg, 3.3 umol) and tetrabutyi
ammonium chloride (1.82 mg, 6.5 umol) at room temperature, which was stirred at
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% trifluoroacetic acid)) followed by further purifying by -
silica gel column chromatography (ethyl acetate) to obtain the titie compound (0.7 mg,
6%) as a white solid.

MS m/e (ESI): 356.23 (MH*)
93



KAN J=8.4 Hz), 7.66 (1 H d, J=7.9 Hz),
5000%9‘388?%% . J=7.9 Hz),)8. 59 (1(H, d, J=4.0 Hz),)
8.69 (1H, s). [Exanple 46]

2- Am no- 6- met hoxymnet hyl - N- (6- (pyri di n-4-yl met hoxy}
benzof uran-2-yl nethyl)-nicotinamde 5 The title

NN P8 495810 A0 1 0 5.0 o4
o), 474, S50, €laf [y i) B e §17sL 812 fiv. £ L 9B, 720
(1M, 86 N1 ez B Ry s ok ) 750w ?Z;%,P-Wé?*zb 2E g, 9=8.1

7.37 (2H, d, J=6.0 Hz), 7.42 (1 H d, J=8.6 Hz), 7.64
Hz).(1H, d, J=7.9 Hz), 8.62 (2H, dd, J=1.7 Hz, 4.6 Hz)
[ Exanpl e 47] ' _ .
5 2Theistartisg matedalindhe formo( Biflueromethasesylfonie geisk 24 A-amino-
2- ylmethyl)-ni coti nami de To a
6-metharyrnsthyRppridincd-carbomyh-drbidio Hrethyl)benaofurén-6-yl ester was

trifluoronethanesul fonic acid 15

syntReditéd adtordindtd MichAsIeatdBscriBid ibdlow.3- car bonyl } ani no}
met hyl ) - benzoturan-6-yl  ester (15 ng, 33 nol)

oo i 1O e et
et SR SATOIP AR s,

. t enpe,
10 z@féeﬁakgsﬁmiumﬂmlﬂ?g%r nitrogen atnosphere. After

al l owi ng the reaction solution to cool to,.room . )

2-anpinar(Eydeoxy- enzafuran-Zyinaethyt:éym xymetiy-Biposipgmide (331
purified by reverse phase high-performance |iquid

mg, & {0 ommal Y destribeduisi Production Examiple 5+t wasuadded 5 ibaqueous
phase (containing 0.1 %trifluoroacetic acid))

soditinl hyvesideysdlutiorn@02nulr,i .91 ngmol), followed bygeinceotrating the
chromat ogr aphy (ethyl acetate) to obtain the title

reac?%@fé)%?ﬁt%% Q}Jserzw%duggd Prossire 0 Obtdin asstdium ddft (416 mg). Toa
15 mixed solution of the sodium salt (100 mg, 286 umol) in methylene chloride (2 mL)
and N,N-dimethylformamide (1 mL) were added triethylamine (79 pL, 572 umol) and
N-phenyltrifluoromethanesulfonimide (153 mg, 429 umol) 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
20 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.
IH-NMR spectrum (DMSO-dg) 8 (ppm): 3.35 (3H, s), 4.30 (2H, 8), 4.62 (2H, d, J=5.1
25 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, 8.4

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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EOOO%\?PB@}(F%W KAN 1H NMR spectrum (CDCI3) 8 (ppn): 3.40

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),
6.72 (1 H, d, J=7.9 Hz), 7.20 (1H, dd, J=1.3 Hz, 7.9
Fh), 7.45 (1 H s), 7.50 (1H, d, J=8.1 Hz), 7.65 (1H,
m). J=8.1 Hz). 5 The starting material in the form of
trlfluoronethanesulfonlc acid 2-(((2-am no-

(el E S ST S5t Boas e o o TR

. Jret ad descri bed bel ow. [Production Exanple 47-1]
nicotRAMIdE L, oet hanesul fonic acid 2- (((2- am no 6-

nmet hoxynet hyl - pyri di n- 3-car bonyl ) - am n?l %_{lg b, nzo
f o atewakydrefiran (1 pol.)splutioneet ﬂyam%l anegle! 8fidy
2-am no- N- ( 6- hydr oxy- benzof ur an- 2- yl net hyl }

(2- (((p?earhnmw&ﬂnetylbxmnnethylwnﬂu‘eS-(camonmgammq;)qnaﬂwl))benzofuran-s-yl
descri bed in Production Exanple 5-1 was added 5 N

esteﬁ(ﬁlmgyﬁ it} desdribdidoni Riedsofion Examplda741, wérdadded| ) ,
foll owed by concentrating the reaction solution under

(1, 1'fbné(aibwmsﬁme%cahémmamsmdmmi;ﬂ 49 Hglaz 2ymol) and

15 mxed sol ution of the sodiumsalt (100 286
oo AR P8 oo o v s
a o T ARty a&mﬁ@?ffe Welgr wes qdded to
th oagl EALEER T o, e i B SOb R, Baeﬁé‘fz@c layer

extraction with eth acetate. The or i c phase
was washed i sats NeC fallaweioy smaqeuebynﬁwi}wa mAgnesiim suifate
anhydr ous magnesi um sul fate and filteri ng The residue ‘
and fillering:n cE fillrateiwas doncentratadountieraeasiced pressure and the
residue was purified by NH silica gel colum

residue waa pagified by sitivapgel volurhi ghramatography (ethyl acetaie) Wi obtain the
the title conpound (101 ng, 77% as a white solid.

Va=0whitd soi@m : 3.35 (3H, s), 4.30
tlﬂeéﬁn Gpggtﬁr’ggmg—l d, J= 5| 1s 25 Hz), 6.63 (1 H d,

Ve et 8814 B 8,08, i e, 5 e
d, J4,§,1.5 ir) 6 3573H! i) 6.63 (1H,(6), El7241H] Bulr ), .08 (1H, o, u=70
Hz), 7.19-7.21 (3H, m), 7.26-7.30 (3H, m), 7.44 (1H, d, J=7.9 Hz), 7.63 (1H, d, J=7.9
Hz).
[Example 49] 2-Amino—ﬁ-methoxymethyl-N-(S-phenoxy-benzofuran-z-
ylmethyt)-nicotinamide

The title compound was obtained by synthesizing from C-(6-phenoxy-

benzofuran-2-yl)}-methylamine described in Production Example 49-1-4 and
2-amino-6-methoxymethyl nicotinic acid described in Production Example 4-1-5 in
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% triflucroacetic acid)).
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KAN m. [Exanple 48]
EOOOE%%%DI%&% benzyl - benzof uran- 2-yl met hyl ) - 6- met hoxyne

thyl - nicotinam de To a tetrahydrofuran (1 ni)
solution of trifluoromethanesul fonic acid 5
(2-(((2-am no- 6- nethoxynethyl-pyridin-3-carbony|)-an1n

ran 6-yl ester (5 ng, 11 nol)
MS I.Ig'escrli;mg)3 uctl on Exanple 47-1 were added

(g sl %é%aﬁé%%ﬂ%@% RCERSGR R e

chl ori.de rature, which
was §ufthesized Bcorging Bobpadthen dercabed Do nours under
ni trogen atnosphere. V\&ter was added to 10 t
[Produstien iExample 98- bri] 1 6+Pharaxbiersafucan? @ﬁrb@wﬂcm‘ﬂthvl
acetate. The organic |ayer was washed with sat. NaC
esterf ol | oned by dryi ng over anhydrous nagnesi um sul fate
and filtering. The filtrate was concentrated under a

Ir'Tedal eried s6tition ©f 8atlydrby-beazofiivan-Becarboxylici aid ethyl ester (200
silica gel colum chromatography (ethyl acetate) to

t
mo. S5 AP MISUBTRO N ) KAl i ) wor

oo hEs e 4 T oy g o
#’92% )% ({“gjw'ﬁ?h \JN?Z @irr@?zeh roém]tgmpeé%wlg %rﬂ% minytes, under
nltrOQQrAﬁﬁ]Rfle;h_%t h‘t&h%&.mz{ﬂ Tﬁ[fb'sﬂ ftﬁlﬁ @rﬂgw‘s @t ﬁgo?uwg}grgvaszgt;ded to

the rggctgnrﬁq\@tgqryat@qn tgmmer@mrgﬁgll@g@d by extraction with ethyl acetate,
benzof uran- 2-yl ) - met hyl am ne descri bed in Production

washingithe ergagicllagenwith sat.MaGl deying ovex anbydrpus magneshiro sulfate
acid described in Production Exanple 4-1-5 in

and filteringdaThe filirate was concentrated addes afreduredpressate and the
by purifying by reverse 25 phase hi gh-performance

Bl bt TR ks A
20:1 % obtain the title compound (189 mg, 69%) as a coloress oil.
*H-NMR spectrum (DMSO-dg) 5 (ppm): 1.33 (3H, t, J=7.1 Hz), 4.35 (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] (6-Phenoxy-benzofuran-2-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
tempefature for 2 hours. To the reaction solution were added water (135 ul.), 5N
aqueous sodium hydroxide solution (135 uL) and water (405 plL) 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:ethyl
96
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' KAN M5 me (ESI): 403.89 (MH) The
EOO(%OQPBIAI}\@ erial in the form of
C- (6- phenoxy- benzof uran-2-yi)-net hyl am ne was

synt hesi zed according to the nethod described bel ow
[ Producti on Exanple 49-1-1]

acet%e)m‘ T9te 8B€aﬂﬁ e tife! cﬁm‘b@hh&’ﬁﬁ g B3 FaE Y colonéss 6.

m’'xed sol utl

"N e ﬁ%ﬁmﬁﬁﬁﬁ i‘pern) CoP Lt IR el (28 ve 0 )
6.64 41 Bgh 4 1 e e e Bobizh - Sb&éqn@q?w ThiHz, 88 Ha),

pot assi um t - but oxi de
7. 08v?a§3 §21r myd7.88 (Rblopd: in%érl'&z%-ﬁ Hz)« M@ (ﬂHmds é§8dn|dé}-
10 nitrogen atnosphere. After further stirring for 3
[Produntion Exar6ple, 49+4:3]r 2+6-Phedeory-benzoiusan-2admethyl)-isoindole-
solution at roomtenperature foll owed by extraction
1,3-dibhé et hyl acetate, washing the organic |layer with
sat. Nad , drying over anhydrous magnesi um sul fate

am' aftéfrhﬁ%tlﬁﬁ:raﬁ'i# rﬁLﬂ ddiafich BRB-FRENBH et ﬂu%@&l)%ethanol

reduced pressure and the residue was purified by

(177%@5@63%&1:‘%& gﬁ'?ﬁ g hea\%{ cﬁugﬁ%%r&goun dei %g@ﬂa a?:‘b%ia%rﬂhahmlde
(119as ?ﬁol orb Ba Qi l{'ﬁq?fpm%R:-@?’?%éﬁs L@é D&@qu'@ 5 (ppm:

1H, dt,
aaeﬂm@pdeeﬂ:poéﬁatex"bg »@zh%*: ol 03‘% mcwwwe@tmom
(1 s) [ Pr oduct [ on Exanp
temmawg]for(ﬁ hPHEﬁ"@B@ 3@ éﬂﬂﬁtﬂsﬁr arvvetemas@ eo'ea@t!%n solution
tetrahydrofuran (5 nL) solution of
followed hynaxtsaction withuethyl acatateh oxiHe argaviciayet was washed with sat.
(251 ng, 889 nol) described in Production Exanple
NaChfblibwkdinsdaitiedver arilyidurasinagnesiomhsolfatd andlfiterimg,  The filtrate
3.56 mmol) at 0C, which was stirred at room

was hemﬁma%ﬁa&& a?reaae'éds pr%uw 8nd URE résidus Was! pLitifiedesyeNH
ded water (135 , aqueous sodi um hydroxi de

S ol Ttk s 45 e
comBRURGEHIFELT436%s BRI IIPT oS e (e 1o e

TH-NME S eetri DMED-ds) 5 (ppm): 4.94 (2H, 5), 6.90 (1H, 5), 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] C;(G-Phenoxy-benzofuran-2—yl)-methylamine

To an ethanol (5 mL) solution of
2-(6-phenoxy-benzofuran-2-yimethyl)-isoindole-1,3-dione (209 mg, 566 umol)
described in Production Example 49-1-3 was added hydrazine hydrafe (549 put, 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
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KAN acetate = 1:1) to obtain the title
EOOOE%@%WJ%“? nmyg, 83% as a colorless all. 1H NWR
spectrum (CDCI 3) 8 (ppm: 1.85 (1 H, J=6.0 Hz),

t,
4.75 (2H, d, J=6.0 Hz), 6.64 (1 H, s), 6.97 (1 H, dd,
J=2.0 Hz, 8.4 Hz), 7.01 (2H, dd, J=1.1 Hz, 8.8 Hz),

it Jo§Gadi e i 3oL o i o oo, sy st

and fitoso; ohEo firals vty SR RlRd indel 419 sRifegurgyand the

s e e nhd byt e methan =
phthalimde (119 ng, 811 pnol gﬁ)l tri phenyl phosphi ne

10 1I®3®tmg1 theamegm\pomdj(%mm é8th)1asa aolodess ol at e
(4031sL, 884 mmol) at 0C, which was stirred at room

"H- NMRspeetrumg DMSO04dd) GUppngnd.8B0(2H, st &.67 (1 dr J5R.92 Hz), 6.92
added to the reaction solution followed by extraction

(1H, 4dt b=22rpiz, @ﬂﬁﬂlz?)t 8.08T{2¢, @dydei cl Hayes 7vis{1¢d] dbj J+1.1 Hz,
sat. Nad foll owed by dryl ng over anhydrous nagnesi um

7.5 Rﬁgfz%e«m‘%ﬁ gtrgw‘ezj Joe sl 9. aHy), 788 (qpnaeuhsaltrg%)

er are ressure and the reS| due was purif

[E"am%ﬂﬁs&ﬁ@ 5@9&? (%%Hﬂax? At aﬁggl)‘rgetpylg-mcotlnamlde
O ooty o G0 oerdipE 240

4 (1 H dd, J=2, ,.9_2 dd, ... .
methyimmerﬁesogfbgdm Frocﬁuqhm E&ampled%g-h‘l@ng 21«5-6 aﬂ%"’ﬁfc?tm'c acid
7.22 (11-1, d, J=1.8 Hz), 7.36 (2H, dd 8§
desarbed m Predyation Bxample &-1+4 jn aqccsdanc@mtbzthp same metho as
[ Producti on Exanpl e 49-1-4]

Exafiple61 Phenoxy- benzof uran-2-yl ) -nethyl am ne To an
et hanol (5 m-) solution of

H- Wk%gebﬁnﬁ%gprus@esm gmnayw S (21 9,-J=50T i) $.68,(3Hdod=8.6 Hz),

nol ) escri bed in Production Exanple

h
6. 12?3%0"\11’3%& gaﬁ]fifgsgphs%%wad yﬂz eth (8% Hz)16.07 (295 brs), 6.98

eratur e was stirred for

o] R S op 2 S gt g o
Hz), 757 ! §"=84 Hz), 7.68 (1H, d, J=8.6 Hz), 8.38 (1H, t, J=5.7 Hz).

[Example 51] 2,6-Diamino-N-(5-benzyloxy-benzofuran-2-yimethyl)-

nicotinamide '

The tile compound was obtained from C~(5-benzyloxy-benzofuran-2-yl)-
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.

'H-NMR spectrum (DMSQ-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, 1, J=7.3

Hz), 7.68 (1H, d, J=8.6 Hz), 8.37 (1H, t, J=5.7 Hz).
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KAN with ethyl acetate. The organic |ayer
EOO‘%?B§4 er anhydrous nagnesi um sul fate and

filtered. The filtrate was concentrated under a
reduced pressure and the residue was purified by
silica gel colum. chromatography (ethyl acetate:

[Exag@g/é‘ Bﬂg' wgs-{kﬁw%&@%ﬁﬁ&ﬁ%ﬁlz}fﬁdﬁﬁn Glﬂl‘iﬁﬁﬁﬁii'ud&%aﬁﬂde

S ol NVR “spect rum ( DVMSO- d

(¥ it o34 ol T it W(ﬁﬁd'ﬁ?z
benzguraﬁ %-ylrwiﬁ)-dwco ya%t\lge dpscibdi o, Plodhiph Exbipig 5b-Tand ally

4 Hz). [Exanple
bronzdelmaamrdanﬂe oﬂethdh@ﬁ@me methesd s F@MRIe fet hyl ) - ni cot |
nam de The title corrpound was obt ai ned from
5 MS Wqﬂi%ﬁxﬁﬂﬂcﬁﬁltﬁbﬂrk()furan 2-yl) 10 nethyl am ne descri bed
in Production Exanple 49-1-4 and 2, 6-di am noni cotinic
aThd statting mdatedal in tRe dolne of JB-&inﬂtipM-LS—hydrdxy-benzofuran-
accordance with the sane nethod as Exanple 1. ' H NWR

- d bed bel
2 ylrﬁéﬂ‘gl)[ﬁllﬁ)ﬁ%ﬂ}ﬁ%%s %ﬁtﬁéﬁ%ec{ gcﬁgrldir?g*tobirhg ﬂ\ég106 gcﬂizs)lcn ed below.

[Pr°ga‘°‘5°§‘ EXa bl 52! g}ﬂ % ﬁj&'&'% N peReprancs. ,
| yimé;t.%%,/- Z‘?%E\a% Ry &u? Hg) 687( §7H,( 25', tJ':sflang) , Hé) 38
o Chbudadton bR e coarateng yoe v

ni coti nam de The title conpound was  ohtagi ned fr rP
frome,6digming NG bernienubenzofutan-2-yime ratinaraide (151 mg, 389
descri bed Production Exanple 7-1-6 and
umob), daatiribetrin Exaoiplesd in@icdortianceiitivthersame method as Production
Exanple 1-1-4 in accordance with the sane nmethod as
Examptagée 1. 'H NWR spectrum (DMSO-de) 6 (ppm: 4.48
(2H, d, J=5.7 Hz), 5.10 (2H, s), 5.68 (1 H d, J=8.4
'H- : rhit4.45 [2H6s)) 6.1 HCtHJ—&:S’-H& 6.53 (1H,
H'ﬂ?h 93.%5%"6 %S&A?ESH%))l 25I ‘)9(1 Hﬁ d, J=2. ). 6.53(

s 6;534511'?‘2%'—2"1%8116,}'i'z}a@'%ﬂ';gfﬁz%?ﬁg'* 7d7J'”@6(l-$£) %B%IH d, J=8.1 Hz),
8.65(1H 1o s (11, 455 7 Ho) . 98

[Example 53] 2,6-Diamino-N-(5-cyclopropylmethoxy-benzofuran-2-ylmethyl)-

nicotinamide
The titte compound was obtained from 2,6-diamino-N-(5-hydroxy-

20 benzofuran-2-yimethyl)-nicotinamide described in Production Example 52-1 and
cyclopropylmethyl bromide in accordance with the same method as Example 52.
MS m/e (ESI): 353.37 (MH")
[Example 54] N-(5-Allyloxy-benzofuran-2-ylmethyt)-2-amino-6-
methoxymethyl-nicotinamide |

25 The title compound was obtained from 2-amino-N-(5-benzyloxy-

benzofuran-2-yimethyl)-6-methoxymethyl-nicotinamide described in Example 7 in
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KAN [ Exanpl e 52]
EUOQ%O%BAWW% benzof uran- 2-yl net hyl ) - 2, 6- di am no- ni cot

inam de The title conmpound was obtained from
2, 6-di am no- N- (5- hydr oxy-
benzof ur an- 2-yl met hyl ) - ni coti nam de described in

acwgc!:cordancéh%%ﬁgrﬁ tﬁégr]?esaéngat'ﬂg'(?yas ké:(grr?pldg I2n 5 M5 V\té~
1H'N§{FF‘$ §%,8c339r@?oé[wgo gr:%j)'(@ %'éh%o?%‘f@ﬁl o), £5412H, 8l J=1.3
Hz, f#fe% W N b A LT o757 Pd a0 Bt 2 He 15 e

-Di ami no-N-(5-h benzof uran-2 yl nmethyl)-n
1.9 Flzg: 543 (AFbridd. 41 S, (1.6 12, A b 05461 441 Mo, 6.39 (3H, brs),
equi val ent) was obt ai ned as a white powder from
6.6121H; &), 72 (14, We&tw).cﬁc94kiél'ﬂzdﬂud=a2172=l§/.|8rx&ﬂ'li§)l 78ddH, d,
i nam de (151 ng, 389 gnol) described in Exanple 51 in
=2, emrw@eﬁqmﬂt D=9 loeHzy TeoSEtH Al Ja7 . PHaYlUCt i on  Exanpl e
2-1. 1H NWR spectrum (DVMSO-d6) 6 (ppm: 4.45 (2H, s),

[Exalﬁ_?’pﬁ% 5S§i §3Am fha- N@-@d@roaﬁln@h&&-bbnzdfﬁrzf‘rﬂ-ﬁn@ﬁyﬂ)ls

me&ﬁ%&g&hyﬁ%(‘é&tuj’a‘m@g J=8.1 Hz), 8.62 (1 H s), 9.08 (1
nyhe 9“%?83?9%%5%%’ SR et A i ey ™
ben&ﬁr%r re b EmenPy b Neaiaraidsatescribed in Fxample 7 in

Pr oducti on Exanple 52-1 and W{d opr opyl net hyl brom de
accordanea withdhe same: methosl askxa 88 as Exanple 52. M
me (ESI): 353.37 (MH) [Exanpl e 54]
*H- NMR spéictruiro¢GRBaHE ¢ppmyrD. 36;(2Hedhyll=)4 SHanb.93-48), 0.65 (2H, dt,
nmet hoxynet hyl - ni coti nam de 25 The title conpound was
J=4.8HAi5)8 )/ D262t.3m( 1l M) 34848kl sR>3:82 (2H, d, J=7.0 Hz), 4.40 (2H,
benzof ur an- 2-yl met hyl ) - 6- net hoxynet hyl - ni coti nam de
s), 49eEEH e D=5 Reqebe (3HI brs)28.60 (1H, d, J=0.73 Hz), 6.72 (1H, d, J=7.9
Hz), 6.90 (1H, dd, J=2.6 Hz, 8.8 Hz), 6.98 (1H, d, J=2.6 Hz), 7.33 (1H, d, J=8.8 Hz),
7.65 (1H, d, J=8.1 Hz).
[Example 56] 2-Amino-6-methoxymethyl-N-(S-methoxymethyl-benzofuran-
2-yimethyl)-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")
TH-NMR spectrum (CDCl3) & (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, s), 7.87 (1H, d, J=7.9 Hz).

The starting material in the form of 2-amino-N-(5-bromo-benzofuran-2-
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0) KAN accordance with the sane net hod as
Eooﬁg%ﬂﬁ%\qrp NVR spectrum (CDCI3) S (ppm): 3.46 (3H,
s), 4.40 (2H, s), 4.54 (2H, ddd, J=1.3 Hz, J=1.5 Hz,

J=5.3 Hz), 4.71 (2H, d, J=5.7 Hz), 5.29 (1 H, ddd,
J=1.3 Hz, 1.5 Hz, 11.9 Hz), 5.43 (1H ddd, J=1.3 Hz,

ylme@y@f%n?thy& n%?lflja_&u&é”“fa%. é?"gﬂﬁziéa % i{{? Brtﬁé method

8.8 Hz), 7.01 (1H, d, J=2. 733(1H
desc&'begiﬁ'?}“’m) 7.65 (1 H d, J= 79Hz) [Exan'ple 55]

2- Am no- N- pr Imethox ben furan )
[ProGuctlaa RaHE Si71= ], CoBF PR P e PRSI ARE SIEL
obt ai ned from 2-am no- N- ( 5- benzyl oxy 10
estebenzof ur an- 2- yl met hyl ) 6- met hoxynet hyl - ni coti néni de
descri bed in Exanpl e in accordance with the sane
nEhadite xonmipoaumnd @.281g, Y'F?Vd)dmswiﬁahﬁqumw)swd(fm
0.36 (2H, dt, J=4.8 Hz, 5.9 Hz), 0.65 (2H, dt, J=4.8
5-brdrl¥;os§h@lélﬂéhyd’a (27665 g335(1lmH:ol)Th actofdar(caHwitls the 8ad2 method as
s), 4.71 (2H, d, J=5.7 .
.hrs), 660(1H d, J=0.73 Hz), 672(1
P'°ﬂa‘3"@f%ﬂé?5 Jﬂlz) 6.90 (1 H dd J=2.6 Hz, 8.8 Hz).

W%%p%?fmﬁm (b3R8, S tppro) 8 (o o, §1. 878, 8 F1Hz), 4.35 2H, dg,
=1 § AT w&ﬁh&&éﬁ‘ﬁg&%@?@ﬁ?&fﬁyﬁfﬁp@éﬁ J02°13(; m), 8.01

obt ai ned from 2-am no- N- (5- brono- benzofuran 20

(HA JERE Y ) - 6- met hoxymet hyl - ni coti nam de described in

Production Exanple 56-1-5 in accordance wth the sane
[Pr0ducﬁmvE&amEi@ﬁWe2]47(5 Bome-benzefuran-Zsy)}methang! 14 NVR

spectrum (CDCI 3) S (ppm: 3.39 (3H, s), 3.46 (3H, _)

ATéh I(eﬂ‘dhydl)qfuwanE(zo(rﬂI:l solajion of hiyn Hlurmnuntbydﬂd&ﬁ 06 mg, 18.6

6.44 (3H, brs), 6.61 (1H, s), 6.72 (1H d, J=7.9 Hz),

mmelp wasZdded?Autminiiin chjoride (2208 &, 22. 3d'nmi#)8mﬂ3u¢hz\)vas BtiFred until the
(1 H s), 7.67 (1 H d, J=7.9 Hz). The starting

alunﬁiﬁﬁﬁf étﬂbrldé‘ dtﬁél\faﬂrlmt&f‘ahydrofuran Then, to the reaction mixture was
2-am no- N- ( 5- br ono- benzof'uran-2- 100 _
added 5-bromo- benzofuran-2-carboxylic acid ethyl ester (1.00 g, 3.72 mmol)
described in Production Example 56-1-1 at 0°C followed by stirring at 0°C for 20
minutes. To the reaction solution was added agueous 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 titte compound (780 mg, 92%) as a white solid.

'H-NMR spectrum (DMSO-ds) & (ppm): 4.57 (2H, d, J=5.6 Hz), 5.54 (1H, t, J=5.8 Hz),
6.75 (1H, s), 7.41 (1H, dd, J=2.0 Hz, 8.4 Hz), 7.53 (1H, d, J=8.6 Hz), 7.81 (1H, d,
J=2.0 Hz).

[Productioh Example 56-1-3] 2-(5-.Bromo-benzofuran-z-yimethyl)-isoindole—
1,3-dione

The title compound (1.24 g, as equivalent) was obtained as a white solid from
' 101
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KAN yl et hyl ) - 6- met hoxynet hyl - ni coti nam de
EOOC%QQBS@Q? zed according to the nethod described

bel ow. [ Production Exanple 56-1-1]
5- Br ono- benzof ur an- 2-carboxylic add ethyl ester 5 The
title conpound (7.29 g, 77% was obtained as a white

(5-br§ﬂ40i- Sehz8fran2 rlf—ﬁﬁiﬂ%ﬁ@ﬂéﬁ ﬁﬁ‘,ﬁg%& g\gmggr&(?cﬁﬁe& inPRdduction

aCcCcor aance oducti1 on
e R 2k I AR SR 4B g 125

7.1 Hz), 7.65 (1 H _ddd, J=0._3 , 8. ,
"H-NHRF 6p6tinam (DMSRyde) 8 (0pm)18 H718H. ©). 698 (16 55, 7241 {1, aa,
Production Exanpl e 56-1-2] '
J=2.4 5ize2dhbizn8:8 ) 73 (1Y, ddvaltiad bz, 88 Hz). &1 8Q k1 TR HZ),
(20 mM=-) solution of lithium alum num hydride (706 ng,
7.873739% (4Hym).) was added al umi num chloride (2.98 g, 22.3
mol ), which was stirred until the alum numchloride

[Prodliciel Bshmple 86211410 yC{8/Broad-bafieofurdre2 yliemetiptdmine

m xture was 15 added 5-brono- benzof uran-2-carboxylic

HS 1 i 51,1 o R s s e retow ol

matei%& grgn'g g{sg-?b%n@-Mﬁur%%?&ﬁ&@?ﬂﬁ%iﬁ??ﬁq gdwﬁ%ﬁ‘@?‘gﬁ' 3.48

ous anmoni um ter'rng t
Lite, The filtrate.was ¢o r '
mmqlf descibed 1A FrophBRrCERATeR A8 Too T pEeaBiee i ife gafite method
col unn chromat ography (heptane: ethyl acetate 20 = 2:1)
as ProdugtioniBxarmplett-21% conpound (780 ng, 92% as a white
] solid. '"H NMR spectrum ( DMSO- d%S (gpn): 4. 57 &ZH d,
H-NMR spertrum (IMSO-ds)i3 (ppm) 3:32(2k)s). 668714 H, 8),H-3€f1H, dd, J=2.2
7.41 (1 H, dd, J=2.0 Hz, 8.4 Hz), 7.53 (1 H d, J=8.6
Hz, 816)Hz)/ 7310 (1H,Hd, J&8.6 bizR. 781 H, §RI=W8dHZ)on Exanpl e
56-1-3] 2-(5-Bronp-benzofuran-2-yl methyl)-isoindol e-
[ProdéctibriEsample 564-5]) t 2-AminorySbromhodienzofuran-2-yimethyl)-6-
equi val ent) was obtained as a white solid from 101
methoxymethyl-nicotinamide
To an N,N-dimethyiformamide (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, tristhylamine (700 pL, 5.03
pmol) and benzotriazol-1-yloxytris(dimethylamino)phosphonium 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 titte compound

(255 mg, 33%) as a white solid.
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KAN (5-bronmo- benzofuran-2-yl)-net hanol
EOO@%%M%\%4 mmol ) described in Production Exanple
56-1-2 in accordance with the sanme nethod as

Production Exanple 1-2-3. 1H NWR spectrum (DMSO-de) 5 -
(ppm: 4.97 (2H, s), 6.90 (1H, s), 7.41 (1H, ddd,

"H-NNIR shoBiyntuSo-a S(pihl, s'sebfa 1 49021 . 56 (2R 8, J=5.1
He), G 6 ZLHT o T3 B3 S 2R3, 3. 7,18 (BHopsheT 4Rt i, 4=0.9 Hz, 1.1
Hz, SR TR8), a4 kD d =il 0 (1, S22 42 "B (. o y=8.1 ha),

2-;_‘2 bronp- benzof uran- 2-yl met hyl ) -i soi ndol e- 1, 3- di one
9.05(1Hz24 J55.8H@. ol ) described in Production Exanpl e
56-1-3 in accordance with the same nethod 10 as
[Exariplel 671 | @Airmopl-(5-hutyl-bendoiutviR2 gprmethyl)6-iiBoeethyl-
(ppm: 3.82 (2H, s), 6.68 (1 H s), 7.37 (1 H, dd,
nicotis@midle Hz, 8.6 Hz), 7.49 (1 H, d, J=8.6 Hz), 7.78 (1
H d, J=1.8 Hz). [Production Exanple 56-1-5]
2THBItHe- d&nsp”mhfoowas RREAAGY B3 6% bl-dﬂﬂclt‘b\‘ Ex8mple 56.

nmet hoxynet hyl - ni coti nam de 15
MS @(%'l%sﬁﬁé@%eniwaﬁez‘if’) et byl Etm' ne (455 ng, 2.01
"H-NYR e S“@%ﬁh&(nasr@?@?hﬁ%ﬁﬁéﬁ?t@i faéééﬁsﬁt A57-2Hz.
o 3&%@5&? mha 67 (BHohISha l';igﬂ.;w )/ 440 2H, 5), 4.72 (24,

benzotri azol - 1-yl oxytri s(di net hyl am n hospho
d, J¥e X 412)ub 35365 &ﬁ%@%(%i. 7641 (zl-hﬂdnﬂuﬂ)ﬁ ldz.'fadﬂﬁ) 7.09 (1H, d,
t enper at ur e, \NhICh was stirred for 12 hours. Water
J=7.0d4z)a d BR7 135 (2hk medd@4 (IiH,ahlJs7iDhzat room t enper at ur e
foll owed by extraction with ethyl acetate. The
[Exanige58] |2epmiinavhi(6vbahayloxy-benzsfuran-andmetityl)-tedlinamide
followed by drying over anhydrous magnesium sul fate

amfeltite! @mpslind Was iobtdinéd frofE-@IBERAIHLSen2HTdRIN-2oyl)-

reduced pressure and the residue was purified by NH

o S e R 1 sQon i i

acco%ag?ncg\?vitﬂ tn’gisa fne %e‘tﬁjod &Q %xample 4,

'H-NMR spectrum (DMSO-dg) & (ppm): 4.53 (2H, d, J=5.3 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, t, 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 title compounds of Examples 59 to 72 were obtained by synthesizing from
2-amino-N-(6-hydroxy-benzofuran-2-ylmethyl}-nicotinamide described in Production
Exampie 59-1 in accordance with the same method as Example 5 and purifying by
reverse phase high-performance liquid chromatbgraphy (using an

acetonitrile-aqueous mobile phase (containing 0.1% trifluoroacetic acid)).
103
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KAN ' H- NMR spectrum (DI\/SO de) 8 (ppn)
EOO@?@%{&W 4.30 (2H, s), 4.60 (2H, d, J=5.1 Hz),
6.62 (1 H d, J=7.9 Hz), 6.75 (1 H, s), 7.15 (2H,

brs), 7.40 (1H, ddd, J=0.9 Hz, 1.1 Hz, 8.6 Hz), 7.54
(1 H d J=8.6 Hz), 7.80 (1 H, d, J=2.2 Hz), 8.00 (1

[Exa Hﬂé’ 597 =2-Amiro-N-(6%tHaxy-bBnzbfurdr-2-yimeftyl)-Aicb v amile’
MS ,ﬁ/ﬁﬁg]g :%\t i%?w%ben_zof ur an- 2- yl net hyl } 6- met hoxymet h
KA

e title conpound was obtained as a

%%ﬁ%rﬁ@ée%{ts ' ea?rﬁsoiﬁsmvﬁoﬁébve%g sl

35 (2H, dt J= 7 2 Hz
ylmetl'ml) m,q;ptmgm@;e \vgﬂsyp e;zpd@qqudmg tq @hq mqthgq deqcnp;ad below.
s), 4.72 (2H, d, J57hl—!|a, 6.39 (3H, brs), 6.62
[Pro mtipns&xampleﬁq-ih, 2eAmind=N-(6- roxy-benzqfurzm—eylmtmyl)a
J=7.0 Hz), 7.32-7.35 (2H, m, 7.64 (1 H d, J=7.7 Hz).
nicotir2midel e 58]
2- Am no- N- ( 6- benzyl oxy- benzof uran-2-yl net hyl ) - ni coti na

nTéla trifliisrobtélieasidgopem opas obtai ned from
C- (6-benzyl oxy-benzof uran-2-yl) 15 net hyl am ne

2 o -S04 AR Bo il 723 7, 95 ol
coscRHTH FBEIFIR o 113 WG OGSl oy .

H .dd, J=7.7 Hz, 7.9 Hz 6,64.(1 H .s), 6.90 H
Sodiyi blg,g:‘i)_oggzﬁ ang _wptg&yere]g@e}eq g:’_}h%pactht)l ggl%@gn @(t ]030 followed by
J=1.8 Hz), 7.30 t, J=7.5 Hz), 7.37 (2H 7.9
extraggion \mtly@fh@(!lapgtat(g Sheyargania layer waggua;shgg ij'p.pach\laCl followed
7.93 (1 H dd, J=1.8 Hz, 8.0 Hz), 8.06 (1 H, dd, J=1.7
by drying by agding) anhydssug magnesiume-sulfatergnd fittesingi + e filtrate was
conmpounds of Exanples 59 to 72 were obtai ned by
concentratesunderga feduved pressure and the resulting residue was purified by NH
2-am no- N- ( 6- hydr oxy- benzof ur an- 2- yl et hyl ) ni coti nam d

silicatg d&ﬁﬁumh%hrbIﬁaEf%i:Q#W (&t E);l doetate!methandl =1 0apaeobisifhe title
wth the sanme nethod as anple 5 and purifying by 25

com nggan‘gsggay HE PRHitesgrgce |iquid chromatography
(usin ceto |tr|Ie aqueous nobi |l e phase

"H-NMIR ShBERLAAOME 2SS (U’ 23R P98 Hz), ¥055-6.58 (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-yimethyl)-nicotinamide

~ MS mv/e (ESI): 326.17 (MH")

[Example 61] 2-Amino-N-(6-butoxy-benzofuran-2-ylmethyl)-nicotinamide
MS m/e (ESI): 340.22 (MH")

[Example 62] 2-Amino-N-(6-pentyloxy-benzofuran-2-yimethyl)-nicotinamide
MS m/e (ESI): 354.26 (MH") |

[Example 63] 2-Amino-N-(6-isobutoxy-benzofuran-2-yimethyl)-nicotinamide
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0, KAN [ Exanpl e 59]
EOO@X%??\E‘F - et hoxy- benzof ur an- 2- yl met hyl ) - ni cot i nami d

e Msme (ESI): 312.13 (WMH) The starting material in
the formof 2-am no-N-(6-hydroxy-benzof uran-2-
yl met hyl ) - ni coti nam de was synt hesi zed according to

M R AR By 6y benzof ur an- 2. y1 ot hyl) -
laawpi#ﬁﬂa%'?e RN Gk el BRSPS O

i de %323 ng, 865 pnol) described in Exanple 58 at 0C,
nicotipareilleas stirred at roomtenperature for 3 hours. 10
Sodi um bi carbonate and water were added to the
MS migai$3abBaiMbh) at 0C fol l owed by extraction with
et hyl acetate. The organic | ayer was washed with sat.
[Exahipt 66D Remino-Dy(6df2rmethylsbuioiyiyrenzofurandsyimetoyidsi um
sulfate and filtering. The filtrate was concentrated
nicotiigiidea reduced pressure and the resulting residue was
purified by NH silica gel colum chromatography

MS i 1)ase4 ab hanol = 10:1) to obtain the tide 15
con'g%é%d (219GMHE)t 89% as a white solid. 1H NMR

g ”2‘%&, -2 RSB o o S pefigottgince-yffethyl)

in 6 85 (1 H, d, J=1.8 Hz), 7.07 (2H, brs,
nicotinagy| d, J=8.2 Hz), 7.93 (1H dd, J=1.5 Hz, 7.7

MS S IES ‘S)ég)(l\ﬂ'b@\][gxganIZ)e oo ot IS )

2- Ani no- N-iG pr opoxy- benzof uran- 2- yI met hyl ) - ni cot i nham
[Exagple 6F] mN-(G-Atlyipxydmnzofuramdcyimethylingtamigernicotinamide
2- Ami no- N- ( 6- but OXy- benzof uran- 2-yl met hyl ) - ni coti nam d
MS m/e (IBSH1 3824.831(MH™40. 22 (MH ) [Exanple 62] -
2- Ami no- N- ( 6- pent yl oxy- benzof uran-2-yl net hyl ) -ni coti na

il S5 Rl 1S A2k e et
nicotifgmide)4

MS m/e (ESI): 352.35 (MH")

[Example 69] 2-Amino-N-(6—but-2-enyloxy—benzomran-2-ylmethyl)-ni;:otinamide
MS m/e (ESI): 338.28 (MH")

{Example 70] 2-Amino-N-(6-prop-2-ynyloxy-benzofuran-2-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-2-yimethyl)-

nicotinamide

MS m/e (ESI): 338.34 (MH")

" [Example 73] . 2-Amino-N-(6-cyclopropylmethoxy-1H-indol-2-yimethyl)-6-

methoxymethyl-nicotinamide
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Eooﬁ?sﬁmﬁ%\w KAN MB me (ESI): 340.37 (M#) [Exanple

2- Ami no- N- ( 6- ( 3- net hyl - but oxy) - benzof ur an- 2- yl met hyl ) -
nicotinamde Ms me (ESI): 354.37 (M#) 5 [ Exanpl e 65]
2- Am no- N- ( 6- ( 2- met hyl - but oxy) - benzof ur an- 2- yl net hy

T
yl}n{%é&gmﬂg@%c'ﬁ 0445 PrddlEidR Eximpld 73-326 and 2-MiiRo-6-
ety e Mo et arils s gt aarcs whf The
2- Am no- N- ( 6- ( 3- net hyl - but - 2- enyl oxy) - benzof uran- 2-yl m
samemeahgd ag; ipladh.de 15 MS me (ESI): 352.35 (M)
[ Exanpl e 69]

5 1H-NMR\spaotf|l}m«Bm0-d’¢) Snppoxy 01360:Q.84 20y m); 01540)58 (RH,int)k
tinamde M me (ESI): 338.28 (M#) [Exanple 70]

1.202+.261(114; i), (B321(8H: 8),)8) - $ERT0 HAN4 20FE s, 51 (2H, s),
otmm d@(wsn{&eﬂ( E)S%WW@ 27 (M—|+)2920 [éxgﬁnpw 375150 ?

o161 RS0 2100, 12 b s,

G R S L i A A
27 Shasting (tegali e Rt G yEloRTAR eSO 3 -

- et hoxynet hyl - ni coti nani de
10  methylamine ssynt}{n '

esized according to th%aor%ethod described below.
| [Production Example 73-1-1] 6-Hydroxy-1 H-indole-z-darboxyllc acid methyl ester
To a dichloromethane {10 mL) solution of 6-methoxy-1H-indole-2-carboxylic
acid methyl ester (500 mg, 2.44 mmol) was added boron tribromide (12.2 mL, 12.2
mmol) at -78°C, which was stirred for 50 minutes at 0°C under nitrogen atrﬁosphere.
15 To the reaction solution was added water at 0°C followed by extraction with ethyi
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 tile compound (395 mg, 85%) as a white
20 solid.
"H-NMR spectrum (CDCl3) & (ppm): 3.92 (3H, s), 4.97 (1H, s), 6.74 (1M, 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-Cyclopropylmethoxy-1H-indole-2-carboxylic acid

25 methyl ester

To a tetrahydrofuran (8 mL) solution of 6-hydroxy-1H-indole-2-carboxylic acid
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KAN The title conmpound was obtained from
EOO(%O\?@%%@ opyi net hoxy- 1H-i ndol - 2- yl } met hyl am ne

descri bed in Production Exanple 73-1-5 and 2-am no- 6-
met hoxynmet hyl ni cotinic acid described in Exanple 4-1-5
in accordance with the sanme nethod as Exanple 4. 5

o 4821 A St S 1.1 v
added & pdlpu goirthydbugé solaoftandy, 5 47 pich. i yos
oo sk o Hsetsdit o)

starting material in the form of _
solutiory of thedesidue was adday cysloprrpyimethy] bromide {24 ila 248 mmol) at
was synt hesi zed according to the nethod descri bed
roonbteroperatyrerfoiowed by stirmingatropm temperature for 12 hours. Moreover,

6- Hydr oxy- 1H i ndol e- 2- car boxylic acid nethyl ester To

afterastiting b0 507 férad Ro (i) walter) was dted o tie reaction solution at room
6- net hoxy-| H i ndol e- 2-carboxylic acid nethyl ester

?%R{r ctiGip witH &aisil ieetite ! I Thewrgasic(dybrivas
temdn??_gf’hr%g?l.lzogvé’nd;g ) ath - 78C, vahi cmsesti rrgggfor 5%

washed WithSwater ?EF W al foggggav@idg?ﬁgﬁ%%an}@dﬂ&é mMBgnesium

reaction so ion was a fol'l owed by
¢ . . Do

s oA The i vl B8 878 ol brotBio ana
i R4S AEHRE M Bl Rl chccip e cepipe oy
acelatn o igrahiap herUBlAmRUNA L7 B o6%] 8. hig Soid.

obtain the title conpound (395 , 850/2) as a white 20
TH-NMRi spectidm{GDSE) St(ppm){ mmﬁogupmn 0.64-0.89((2H, m)) 1.28-1.35

4.97 (1H, s), 6.74 (1H, dd, J=2.2 Hz, 8.6 Hz), 6.82

(1H,(rh),}3.84 ) 2H7d L6=T.0 HE), 892 (3H)] s), 6381 (2H2dHIF2.2HZ1 6@ (1H, dd,
d, J=8.8 Hz), 8.70 (1H, brs). [Production Exanple

=2 B33 - o , | | HOIHEYO 7 5520141 |8 Hiz), 8.70 (1H,
J 22?[%' @gS&rze'otyﬂysl)ﬁgglt@gr %g%étﬁhﬁo%?(ﬁﬁae) ) (

prs)Sol ution of 6-hydroxy-1 Hindol e-2-carboxylic acid
M o6

[Production Example 73-1-3] (6-Cyclopropylmethoxy-1H-indol-2-yl}-methanol

' The title compound (197 mg, 75%) was obtained as a white solid from
6-cyclopropylmethoxy-1H-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) 5 (ppm): 0.35-0.38 (2H, m), 0.63-0.67 (2H, m), 1.29-1.33
(1H, m), 1.69 (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-1H-indole-2-carbaldehyde

To a dichloromethane (5 mL) solution of
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00 KAN net hyl ester (395 ng, 2.07 mol)
Eoo@bgggf"\b@% Production Exanple 73-1-1 was added 5 N
aqueous sodi um hydroxi de solution (414 L, 2.07 nmol),

whi ch was concentrated under a reduced pressure. To
an N, N-di met hyl formam de (8 nL) solution of the

T L AL BATEL U7 Sy obepoa
by RIBTEE oo S P epk SR g7 o) o

reaction soI ution at erat ure f
roomtamperatye, Whigh w@ﬁﬁ*rrsaata? QM iempeRlR for %%Wswza; he
washed with water and sat. NaCl foll owed %Pdryi ng
reactior solutiondvas filtered folowed by gongentrating the filkate gnderareduced
filtrate was concentrated under a reduced pressure and
pres$0re. heThecrssitiue was pudfied ibysilioa gel colump @hgynammhv
chr omat ogr aphy (heptane: ethyl acetate 3:1) to
(hepmﬁ@emyt Beefatd L€ toansbiagi theédiflermmpdiiid (asManghu%) as a pale
solid. "1H NWR spectrum (CDCI 3) S (ppm: 0.36-0.40 (2H,

,64-0.69 (2H m, 1.28-1.35 (1H'm, 3 84 (2H
bmﬂ%‘ﬁ 0 Hz), 3.92 (3H s), 6.81 (1 H 3=2.2 Hz).

@%5@%%‘“‘ BRCldplohrzo of;F by, é"ééﬁ‘&l"ﬂ 709, rp,,1-28-1.34
o B gl R, ST UG St m it oz 2 v 0.8
Hz). 562 {1F B S 09 o BB PRST0: & 3%3?%)?5.9% i, 5s), 0.72

H i ndol e- 2- carboxylic acid nmethyl ester (297 ng, 1.21
(1H,®)l ) described in Production Exanple 73-1-2 in

accordance with the same nethod as 20 Production
[ProBuetign Exandie 731H5NVR-(EseyrdiopropyloBshexy-SHeipdnl-2-vi)-

0.35-0.38 (2H, m, 0.63-0.67 (2H, nm, 1.29-1.33 (1 H,

metilaming9 (1 H t, J=5.6 Hz), 3.83 (2H d, J=6.8 Hz),

£.79 (2H, d, J=6.0 Hz), 6.33 (1 H, dd, J=0.80 Hz, 2.4

Hz), 6.84 (1 H d,
"%arﬁaﬁ?nérﬁalfhelﬁgnoﬂfﬁ?mﬂ) bgmﬂgn‘l_bé) )8 . (1(H s

q@@&@ﬁ%@%@“ﬁeﬁsoxy e2:Earckiddhyre (144 mg, §69 umal) described in
Progu&%noéggeﬁﬁﬁaﬁ-1 Ql; w@s a)dd%‘&l ﬁéﬁé)fnf&i(el}%ich was stirred at room

temperature for 8 hours under hydrogen atmosphere. The reaction mixture was
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 thé titte compound (91 mg, 63%) 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, 5), 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-(6-cyclopropylmethoxy-1H-indol-2-yimethyl)-

nicotinamide
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Eooﬁwggémgmw met hoxy- 1H i ndol - 2-yi } met hanol (197 ng,

907 pnol) described in Production Exanple 73-1-3 was
added manganese di oxide (789 ng, 9.07 nmol) at room
tenperature, which was stirred at roomtenperature for

ofreSie SomPaind R db el CREBRoT b ihag- e
naoEh e OB fReiGe F il Bl 1848, .,
2.5-dolporlstns SobiasfrbBLIT it Sl i n scthdance wit

037041(2Hn)065070(2H n, 1.28-1.34 (1 H,

the same mediaod asiExampled. 8 Hz), 6. 79 (1 H d J=2.0 H2),
6.87 (1 H dd, J=2.2 Hz, 8.8 102&8 20 (1H, dd,

'H-NMR spactriam (DMSEzds) 87(pﬁm)( 0180-0.026-2Hs m)z)) 2230@? (@th)
brs), 9.72 (1H, s). [Production Exanple 73-1-5]

0.860.98- $bici P8 aBY RAR I8 B1ME), Mctb (2H yd, =508 Hzy| 5186 (¢HT d, J=8.6
an anmmoni a- net hanol (5 nlL) solution of 15

d M, @y J=2.4
o AP RER e e

Hz),] ermgzr sy 'fghhd‘%“éé S7%6 (1Y, kamqﬁ)n?gs (1H, 1. J=5.9

our s un P hydr oden at nospher e

xtur_e was filtered through Cellte and the
Hz),ﬂﬁ%kﬁ@ %}/]as concentrat ed under a reduced pressure.

[Exagmiie 7l o 4 ARV PR smeRbdL 2 PheBerdRetyEbeR2afranss-

obtain the title conmpound (91 ng, 63% as a pale brown
yimaghyl)-ninatingmidgrect rum (CDCI 3) S (ppm): 0. 34- o 38 (2H,

m, 0.62-0.67 (2H, m, 1.26-1.32 (1 H m, 3.83 (2H,

d ThedifleGarapquntl was pbtamed fromn M%nhemowynetbylabergpﬂnan-&

dd, J=2.2 Hz, 8.6 Hz), 6.84 (1H, d, J=2.2 Hz), 7.40
yl)—nﬁéthylamlne dte&cﬁbé&m Pibdaiti¢n Bxample 7526-3[dhdanpl e 74] 2,

6- D am no- N- (6- cycl opr opyl net hoxy- 1
2-anhinblBlaletRo/mathPihibotific Geld desértrdlif®Production Example 4-1-5in
accordance with the same method as Example 4. |
'H-NMR spectrum (CDCl3) 8 (ppm): 3.45 (3H, s), 4.39 (2H, s), 4.76 (2H, d, J=5.2 Hz),
5.17 (2H, s), 6.03 (1H, brs), 6.42 (2H, Brs), 6.68-6.70 (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
- 109 |



KAN The title conmpound was obtained from
E0o0g Y04k i -

opyl net hoxy- 1H i ndol - 2-yl ) - net hyl am ne
descri bed in Production Exanple 73-1-5 and
2, 6-di am noni cotinic acid described in Production
Exanpl e 1-1-4 in accordance with the sane nethod as

to cogrgrgrékﬁg%g ?E%%%ﬂ%r%ﬂ%ﬁ%é %{E&l%@te%drfggﬂg gguced pressure.
The r@sgg?nglrepfé gu%ﬁec[gy %thgg%gyl @%ﬁrﬁ%ﬁoﬁ%ﬂd@lﬁ (ﬂé%(ane ethyl
acordip 1 a6 o éfbgymomavl(%ﬁ%benz%ﬁér&#o FosdoHr,

d, J=8.6 Hz), 7,93 (1H, =5.9 Hz), 10.25 (1H, s).
1to pEdthNpdimetingiformamide (20 mL) solution of

.. 2- Am no- 6- net hoxynet hyl - N- (2- phenoxynet hyl - benzof ur an-
2-bramomiethyByiofioienzofurani(2€0 Mg 0.801 sreal)podrmhengd (113 mg, 1.2
obt ai ned from C- (2- phenoxynet hyl - benzof ur an- 5-

mma) mhhdéa@omsﬂﬁﬁ cartiathte (352 ady) 24 evméHanihis mibduredvas

and 2-am no- 6- et hoxynet hyl -ni cotinic acid descri bed

I 6 RS wils pouired into sat.
sﬂ@ﬂ’%@fﬁ“ﬁﬁs@éﬁﬁpﬁtﬁzﬂ“% TiHfesbaon e e foigea

e i Ao ooy, PR opncngs i sris v
over(ag?_'ydmuzsowggges)uﬁs%l%_; ?Q;fovZep lﬁ%o&wﬁtﬁm& nﬂﬁ:{e? a?‘bgklced

presgltugar t ,Trﬁ"@ r@gpglpgggsmHet\q@s pélplﬁq)gy sf?tca gel co|)umn chromatography

- (2- phenoxynmet hyl - benzof uran-5-yl) nethyl anmin
(hexgpmemad iagetate schi Hitmpblain Wlﬂ%@%@%@%bm 80P,
[ Producti on Exanple 75-1-1]

"H-NMR epecuph@ DRl (byin): kﬂamﬁ ¢2dr 8)p 6772 €1 H.c8)p6,88-7.02 (3H, m)
tetrachloride (28 m-) solution of

7.2857, BQSBH?"“}PT 1571 (1en ddf V=26 KD084 He), 7.8994 Hywy LF116eHz).
added N-bronosuccinimde (410 ng, 2.3 mol) and 25

[Proaﬁalcﬂ\ZEf@élﬁblesmqf-er OPURHenbRymethid-BefiBofubarzSlcarbbhitrite

m xture was stirred for 2 "hours and 45 m nutes

"6 RS (0 mueoach b o e
5-iodo-2-phenoxymethyl-benzofuran (250 mg, 0.714 mmol) described in Production
Example 75-1-1 were added zinc cyanide (168 mg, 1.43 mmol) and
tetraquis(triphenylph.osphine) palladium (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 exiracted 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 chrématography
(hexane:ethyl acetate = 5:1) to obtain the titie compound (27 mg, 15%).

"H-NMR spectrum (CDCls) 3 (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).
110



10

R &

20

25

KAN to cool on standing, the reaction
500950\2?6‘.‘%07 concentrated under a reduced pressure.
The resulting residue was purified by silica gel
col um chr omat ogr aphy (hexane:ethyl acetate = 10:1)
to obtain 2-brononethyl -5-iodo-benzof uran (320 ny,

[Pmc@%%f@gréo%onﬁgt 5{\‘1 I ng gh@haﬁ%sﬁy( EQn%ﬁz}arﬁslgg)-hﬁ[hﬂémme

nzofuran (270 ng,

%}Eﬂ%&@ ?},ﬁ)gﬂﬁ%@-b%ﬁ% g@ﬁmgogﬁfa‘.%-carbomtn!e
(25 rgad 1 FAmADSSRbeR T Bradulin Efartpleniar 2 wha rbioed b a

et hyl acetate. The organj c | ayer was separated and

tetraaydr@aJraaxié migksispepgioneiJiiym alumingmhydride G%éﬂ%?ﬁ mmol).
concentrating under a reduced 10 gressure

This mixture wag stirssdiatronas tepoperature fox ilpur%an@éﬁ I'Omutﬁﬁa After
chromat ogr aphy (hexane: ethyl acetate = 7:1) to obtain

addifdp foel whtet 16 the patiotion Zhikturg andQstrring HndblBbleprmatteuwas filtered out
(CDCI3) S (ppmM: 5.16 (2H, s), 6.72 (1H, s), 6.98-7.02

thro%;ﬁi‘be!’% fouc?wéé b% rﬁ{’suggwlth '&r%yl GcBiaté.l The drganic layeriwas

[ Producti on anpl e

sepa%éfeﬁ @ilo@?ﬁ’ W gffﬂ'l dﬁﬁ g‘rggév {%ﬁﬂ_ﬁ d?v%g %ﬁﬁ ?@Hbgnéﬁ_hesmm

e OO A AR Sl o b 12

éz{}s cyani de (168 ng, 1.43 mmol) and
mg, -aqU| s(t ri phenyl phosphl ne) pall adium (0) (165 ngy

‘ d 130
H-NAS R e RATACEES AAPPEE 80 42Hamk 51 21 S)aB é%[.@ﬁdga 0 Hz),

20 ammonia to the reaction m xture and stirring,
6.98¢283(2bnm)i Ri21rB.26d@2Hem)r 229330 (2H, M 'h’y-’ﬂ-ﬁ&@t(aﬂe m)

The organic | ayer was separated foll owed by washi ng
[Examgié 763t 2-Anlfiho-N-(B-(4-fgoravisenzyti-yehzadurane;yirsathyi)-6-

sul fate and concentrating under a reduced pressure.

met%i@nﬁéiﬁMLﬁth%drﬁﬁledue was purified by silica gel
col'um thr omat ogr aphy (hexane: et hyI acetate = 5:1) to

S8 b S S 0, O {oro gt

* refahicoibndl g Bl 71 4 (. 0.

2-amino-6-methoxymethyl-nicotinic acid described in Production Example 4-1-5 in
accordance with the same method as Example 4.

"H-NMR spectrum (CDCls) 3 (ppm): 3.44 (3H, s), 4.07 (2H, 8), 4.38 (2H, 5), 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),

6.99-7.03 (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-5-yl)-
methylamine was synthesized according fo the method described below,

[Production Example 76-1-1] 2-(4-Fluoro-benzy1)-benzofﬂran-S-carbaldehyde

2-(4-fluorobenzoyl)-1-benzofuran-5-carbaldehyde (500 mg, 1.86 mmol) and
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EQ?@?M 4W KAN [ Production Exanple 75-1-3]
E000 ymet hyl =benzof ur an- 5-yl ) - net hyl am ne

At etrahydrofuran (1 mL) sol ution of '
2- phenoxynet hyl - benzof uran-5-carbonitrile (25 ng, 0.1
mol ) described in Production Exanple 75-1-2 was

ethylG@BRE (2130 oP a7 2T RNEER! HidibrdpdTh1dlupia g0 o Toidwed by
the a7 (1S5S O S uPrL SRR ATRISLAD e fdbHiton wes

eaction_m xture and stirrin i nsol ubl.e matter was

heated yndsragfigy for 2 Rewisgh After | a!'e&‘mﬂ MQ@CE‘}" mi ﬁgrw gpelien
ethyl acetate. The organic |layer was separa

standing, | salnrates) agueonssodiumbicatbonaieselution wap med thereinto
anhydrous nmagnesi um sulfate and concentrati ng under a

followestiby esttraciiﬁrswith ethyl clcetate. t he torgaric tayerwasis¢paratetfollowed
ng, 479 . 'H NWVR spectrum (CDC13) S (ppm: 3.90 (2H,

by wéﬁhlnéwhﬁ dztHNa€) and dbing Hder dnh u8 nignesidm$Bfated3 The
m, 7.21-7.25 (2H, , 29733(2HIT)

oomgffi %fz?‘fﬁr"@ ity o o e v DR« o

filter @%%@Wﬁﬂﬁ'fﬁgw %Ekc 0'2{ %ﬁmﬁq uor oéﬂ%’hﬁa{%G A _qg

t am ne descrl bed in Production Exanple 76-1-4
pres%/m'éqe tazﬁWno 6- et hoxymst hyI ni cotinic acid described

i_.n Production Exanple in accordance wth e
(5-11 S AOAAAN B -RONER IR 2 - A AIRIGPEPRY - ARAEnS @y 790, 65%).
(ppm): 3.44 (3H, :2@407 (2H, s} 4.38 (2H, s), 7.64
n efiyylene glysol(5Hml) sespensianof brs), 6.35 (1H, s),
6.41 (2H, brs), 6.67 (1H d, J=7.6 Hz), 6.99-7.03
(5-[1 ,(31-ldjoxdan-2.-yﬂ8:e?nzaﬁ1rémﬂ-ylﬁ4-ﬂﬁoﬁ3phehﬂ)~metbmtm (370, mg, 1.18
7.45 (1 H s), 7.58 (1 H d, J=8.0 Hz). The starting
mmoliBiérel AddedhydrazinemibAdhydrate (165 mg, 2.8 mmol) and potassium
- (2- (4-fluoro-benzyl)-benzofuran-5-yl)- nethyl am ne

hydr%\@ﬁe 3\/‘)’5‘%@%" "grzﬂj nﬁ‘ﬁ&l r dafier é T Qh@%‘t%ﬁgnﬁﬁﬁ §6¢ 2 @durs at 100°C,

oductl n Exanp

o b TR AL N 516002 A g s

mixture'to %b%?orqg‘)al&dir?qusat.-]\\]laCI was poured thereinto followed by extraction

with ethyl acetate. The organic layer was separated followed by drying over
anhydrous magnesium sulfate and concentrating under a reduced pressure. The
resulting residué 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 mmol) and carbon tetrabromide (222 mg,
0.67 mmol) was dropped a methytene chioride (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
112



10

15

20

25

KAN et hyl ene glycol (2.31 g, 37.2 mmmol)
EOO%%’%& ed in toluene (20 nL) followed by the

addition of (1 S)-(+}10-canphorsulfonic acid (30 ny).
Thi s suspension was heated under reflux for 2 hours.
After allowi ng the reaction mxture to cool on

stirre;t]o ?f‘t?:ldﬁg températdteStr 14 Worls Z‘ﬁgé %#@&gﬂﬂglﬁtﬁas concentrated

ution was poured t hereil nt extraction

a3 R S PR RUARE b S B 8o ot

anhydr ous nesi sul fate._ The r i c.layer was
chroatogiaphy (bexane;etivhacetels £ 5: 1L Pt thetitl Hompeiind (84 mg,
filtered with a glass filter coated with NHsilica

99%gel . This filtrate was concentrated under a reduced
pressure to obtain 10

"H-NMR[speslrudi (GDChi 5 Zppin):be B2y brs)2645) (1H; m), 6887 02=(2H, m),
yl ) - met hanone (377 ng, 65%. To an ethylene glycol (5

7.2347 2B (2Hs AHNTI48(161, d, J=8.8 Hz), 7.76 (1H, dd, J=1.6 Hz, 8.4 Hz), 7.99 (1H,
(5-[1, 3] -di oxol an- 2-yl - benzof uran-2-yl)-(4-fl uoro-phen
¥ &-HBL b: 70 ng, 1.18 nmmol) were added

d’Jhi/ngaEzafge mﬁéﬁidrate (165 ng, 2.8 mmol) and potassi um

o o, e PR AR e

on was
- daa ot 1 i SoutiosCht 24 ab8RGpad v Ebe ol d caMbaidenyde

(34 B SR S5 i e P s i goa
dryi ng over anhydrous nmagnesi um sul fate and

borahwddda(1 847 e, Qéérmﬁ‘oi)educed pressure. The resulting
residue was purified by silica gel colum

c Ahismixigrenwhy stitred @t eoemigmpeoatuoe fort3) mirdites. t Sat. NaCl was
obtain

poufed ihtdthedieactibmmiduye fallowed byexteadtiomzwith ethesh acétaten The
(151 ng, 43%. Into a nethylene chloride (4 m-)

' f lrencweéd By déyivg over anhyd ium sulfate
orgéfi‘?%clﬁyg?gvggzsﬁa?%igﬁzgf uran ?I%%‘ ?rg 0. 23% rrcr)]l:r!glr!)\a%l:]ed&

and SEFESREREid ARG 92 rsBgreto Qb thé wte Bofiehierted m,

980/tri phenyl phosphine 25 (176 ng, 0.67 mmol), while
l?:)()oling with ice. After stirring this mxture for 1

"H-MIK spattrumm QRIS (Mohd): 457 2H!'sS, £95(5HOD), W35 (1 2m),
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-ylmethyl)-
isoindole-1,3-dione |

To a tetrahydrofuran (5 ml.) solution of
(2—(4—ﬂuoro-benzyl)-benzofurah—S—yl)-methanol {83 mg, 0.324 mmol) described in
Production Exampie 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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KAN stirred at roomtenperature for 14

EOO(%%QV% eaction m xture was concentrated under a

reduced pressure and the resulting residue was

purified by silica gel colum chromatography

(hexane: ethyl acetate = 5:1) to obtain the title

ﬁﬁ%ﬁ ﬁtthélﬁﬂé@@ﬁl rid (81 mg,
chro BﬁySSQ%ééﬂHbetg?p%eﬁé%*ﬂEWd%@ 6.98-7.02 p('i:)zuH (81 mg
85% 723726(2Hn)748(1HdJ88Hz)776

1Hdd J=1.6 Hz, 8.4 Hz), 7.99 (1 H, d, 1.6 Hz),

W apebtin ook ipbEs. £BeTsas, %ﬁlé@.ﬁ)agbqs (H, 5), 6.96-7.01

met hanol

@R 50 AR AE Aot S E (B ) 5Ty DR TR )

, 0.33 mml) described in Production Exanple 76-1-1
7.82;\Tg§4a(ablem)sod| um borohydride (18.7 ng, 0.495 mol).
This m xture was stirred at roomtenperature for 30
[ProductidreExarBple 76i16H] Wao(2-(defluard-tienzyl)tienzoBmaniteyl)-methylamine
m xture followed by extraction with ethyl acetate. The

078 3 infxddosttutionnef separated fol l owed by drying over
anhydrous magnesi um sulfate 15 and concentrati ng under

2-(2%&%3 n&w&%%ﬂw% Spectrum ( %&otﬂﬂ@g%mgqg;( , 0.21 mmol)
des@%ﬁfl’bﬁﬁ%ﬁ%@ﬁp@éé ';3 }_lﬁ'lag\an@ ?T%%ﬁd(téﬁ'agﬁgmfuran (3 mL)
v Bl D ST 7 P yma iy misyre was s

i soi ndol e-1, 3-di on

for 3,hoyrsiwWhileheating under reﬂuxt el\ﬁe hﬁ’l%m%& the éa%tirgn'r}\ixture to cool on

(2-(4-fluoro-benzyl)-benzofuran-5-yl}nethanol (83 ny,.
stangirgg sakirsted aeueatissadiym bicarbgnate %mumWdeéeéﬂPfemto

wer e added tri phenyl phosphine (93.5 ng, 0.356 nmol),
follomterhiay extraictionbaiti ethyl abeta®® nhine prgandc layer was separated followed
di et hyl azodi car boxyl ate (62.1 ng, 0.356 25 mol). This
by washing @ithasat SNaCr, tying ovepanhwdras atagresium sidfateoand .

The reaction mxture was concentrated and the
con%ﬁ%ﬂdg‘%d&% FiRIcHE Drosiur ite dbliin e titécompoanl Y42 my, 78%).
"H-NMR spectrum (CDCl3) 3 (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-(G—benzyloxy—benzo[b]thiophen-Z-ylmethyl)-6-
methoxymethyl-nicotinamide |

The tile compound was obtained from C-(6-benzyloxy-benzo[b]thiophen-2-

yl)}-methylamine described in Production Example 77-1-5 and 2-amino-6-

| methoxymethyi-nicotinamide described in Production Example 4-1-5 in accordance

with the same method as Example 4.

TH-NMR spectrum (CDCla) & (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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KAN chr omat ogr aphy (hexane: ethyl acetate =
50005(%)8%%)7 inthe title conpound (81 ng, 65%.

"H NMR spectrum (CDCI3) 5 (ppm): 4.04 (2H, s), 4.90
(2H, s), 6.33 (1 H, s), 6.96-7.01 (2H, m, 7.20-7.24
(2H, m, 7.32-7.33 (2H, m), 7.57 (11-1, s), 7.68-7.70

Hz), gé'é(ﬂﬂ 5)57.838238 (34, k. 3817.4R oACHA! ¥ 93-F42RHe m), 7.59-7.62

2H, (2-(4-fluoro-benzyl)-benzof uran- 5- yl)-met hyl am ne
( 'I"H a m xed sol ution of

4-fl uoro- | ) - benzqf yr.an-5- i nd
SEhe staring agarial g e torm ?ffgﬂﬁ Betzyigky RROP N2 )
Productlon Exanpl e 76-1-3 in ethanol (
methylamiaewaosynthasiged mcc?rdlnw ﬂ?@w@?ﬂ‘}@?
: nmonohydrate (52.6 ng, 1.05 nnnl). This m xture was
5 [ProdudtiondEkarople T Tadeh]s GxMathoxehenzafbliniophenei2-carboxyliceacid
allowing the reaction mxture to cool on standing,

ethylséiter at ed aqueous sodi um bi car bonate sol ution was
poured thereinto followed by extraction wi'th ethyl

afShAMNEN- &hﬁetﬁﬁl&ﬂrﬂﬁaﬁnnbéxso rMEps@lene af ed fol | oned by
washi ng wth sat , drying over anhydrous

2 e iﬁ?ﬂéﬁkifg%"@eﬂﬁ%e(’ﬁf? GPIESTHIRY] 8 Sanecapy stbensa s
U AT U2 s i g
10 was gtwged qt,fqom tqmpgrqtgp% ftg)s ﬁ?‘ﬁfaﬁhé 9#]3ri mlxture wabdisthibuted

2- Ami no benzyl oxy- benzo[ b] t hi ophen- 2-
bemnrﬁhyi@opu&@terqndwatﬁst i hBejonaanip dayerwas (ﬁﬁﬂ‘yohéwed by
obt ai ned from C (6-benzyl oxy-benzol b] t hi ophen 2-
wasly hy witht watesydnyingieerranfydrous magoesiunvauliate anddiltering. 5 The
and 2-am no-6- met hoxynet hyl -ni coti nam de described in

filtrafer wag cohoentratednirciet alreduted pressudaand theresulling residus was
met hod as Exanple 4. 25 1H NWR spectrum (CDCl 3) 6

puri ﬁne;@lﬁf} gm% @612 %ﬁ%ﬂﬂastogbaé)hg }ﬁgp%ﬂegﬁ angb,tﬁ@ ﬁge (111«321% :1) and NH

15 silicd g8t &r@ﬁ?ato&ra%yﬁﬂe{iﬁan@%thﬂ'a%efaté'% 18 1% to ditain the title compound
(6.72 g, 88%). |
H-NMR spectrum (CDCIs) & (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=9.0
Hz), 7.97 (1H, s).

20  [Production Example 77-1-2] (6-Methoxy-benzo[bj}thiophen-2-yl)-methanol
To a tetrahydrofuran (100 mL) solution of

(6-methoxy-benzo[b]-thiophene-2-carboxylic acid ethyi 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

25 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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EOO(EO@%&}‘XF%KAN Hz), 7.16 (1 H, s), 7.33-7.35 (2H, m,

7.44-7.47 (2H, m), 7.59-7.62 (2H,
m . The starting material in the form of
C- (6- benzyl oxy-benzo[ b] t hi ophen-2-yl)- nethyl am ne was
synt hesi zed according to the nethod described below 5

ﬁ‘tf% {o obtain the ttﬂe compound
The %Diﬁgﬁ@%/%genz tarH?‘o&peﬁgr%d - ca%oxﬁr?co gm (gl et hyl P

N, N- di met hyl f or mani de (50 m.) sol ution of
(4.1 §"%ﬁmﬁ%%{imt hoxybenzal dehyde (5.0 32.5 mmmol ) and

"H- N@L%"ééé? w?ﬁ@atf (parab OB 428, Hf 3“@6@%& ey (24,

was stirred roomte eraturefor 5
1=6.0 biz3: 6 6F (e i S-2dd Va1Es8 ML A2 (6o @NeLROaTHy . 254 Ha), 7.60
acetate and water. The organic | ayer was separated
(1H, doU+B\8adz)oy washing with water, drying over anhydrous
magnesium sul fate and filtering. The filtrate was
[ProdutioarExathplé Tnd<3] R-(GMethoxypbenzalbjthiophieniyimethyl-
resulting residue was purified by silica gel

|so|nabreoirgtd]gﬁ§phy (heptane: ethyl acetate = 20:1 to 10:1)
NH 15 silica gel chr omat ogr aphy (hept ane: et hyl

b oL |, oo (872 0.
oo obogPinabiy 4 1 o oy

Prodlﬁbpzé'la Flml,g ‘g}; wgerﬁaczgeg] dtethy‘ azod;ca)boxyﬁ)ate (3.32 mlL, 21.1
c§ Met hoxy- benzol b%t hi ophen- 2-y

mm )etphmalmlde UBdrg,(4bd mmob) ang) tuphenylahosphine (5 53, 21.1 mmol).
(6- met hoxy- benzo[ b] -t hi ophene-2-carboxylic acid ethyl

The sixtare wasGtigredzdt reommtemperatse forsd hours. pridiucaacian mixture was
Exanple 77-1-1 was added lithium al um num hydride (2.0

concgntraled] Gndevd redubed pressuresamhthearesaltingresidae wasopurified by
tenperature for 30 mnutes. The 25 reaction m xture

silica'gél é!‘lréhfdt@gfhaﬂy ReéMAAS: eyl Sicetnd =10y Ito K £f tal dbtaiflthe title

organi c layer Wwas separated followed by dry| ng over

oomﬁ&mﬂj(ﬂgﬁ d}'@qﬁl um sul fate and filtering. 115

'"H-NMR spectrum (CDCls) & (ppm): 3.83 (3H, s), 5.06 (2H, s), 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[blthiophen-2-yimethyl)-
iscindole-1,3-dione

Into a methylene chloride (10 mL) solution of 2-(6-methoxy-benzo[bjthiophen-2-
yimethyl-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
mmo}) while cooling with ice. The mixture was stirred at 0°C for 4 hours. The
reaction mixture was made alkaline with saturated aqueous sodium bicarbonate

solution followed by extraction with ethyl acetate. The organic layer was separated
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00 KAN The resi due was concentrated under a
EOO&H&B&W sure to obtain the title conpound (4.1 g,
quantitative). 1H NWVR spectrum (CDCI3) 6 (ppm: 1.92
(1 H t, J=6.0 Hz), 3.86 (3H, s), 4.87 (2H, d, J=6.0
Hz), 6.97 (1H, dd, J=2.4 Hz, 8.8 Hz), 7.12 (1H, s),

follm%g} %Han%v& %%hﬁdn‘d%;r?g%f&im% dulfate Bnd Htlrifig. ZThe fitrate was
concealsRIRAIG: 2 IRUERE PressiTB U AR CHRPIIOD i)

ution of (6-nethoxy-benzo hen-2-y! } net hanol

benzpabmgpheﬂzaylmmwHaemsno!q;a@4!'9%8535 HTh’ Bxanpl o

77-1-2 were added diethyl azodicarboxylate (3.32 ni,

2To an Movedimethyiformamided 3 rat-isgjutionof mol ) and

tri phenyi phosphine (5.53 g, 21.1 mol ). The m xture
2-(6-hydroxty-bered|bithioplien-2eyimethyi Hisoirdole-3,3:dione.(12heng, 0.391 mmol)

reaction mxture was concentrated under a reduced
werePA@$Sd p6tadBilint Bartiopats {1 e 31 1URNG) aﬁdlbaﬁzﬂcbrbmlde (70 uL,

silica gel chromatography ( ept ane: et acetate =
058%29/5'10‘)0 ‘rn Wg&@%ma@amb 2 for rgv)mag (?hé%ﬂcuon

mixt{g g, Sidyiiihad befivert iy} fpotie s ey, )ﬁ‘é}gaﬂ?"? ‘%e" was
wasf%@ﬁ*&"tﬁ)wﬁe( Eﬁe&@m& g s e ERass At sfigate and

i soi ndol e-1, 3-di one | nto rreth Ien chloride (tlo .
ﬁlterwg) Jhafiltrate was sopeentratad UndeE A 8use Pfﬂ?ﬁHFP Q“d he resulting
| met hyl -i soi ndol e- 1, 3-di one '
residueswas ipurified bprajivacgel @hrmam@hwamseml @c@ﬁteﬁ 30:1 to 4:1
heptane (1 M solution of boron tribromde (15.5 ni,
and tHerb1: 1)nbe bptaivs theetitteocdinpgumd (h44 mg, 92FE. mi xt ure was
stirred at OC for 4 hours. The 25 reaction m Xxture was

B o oo By Bt oy Ly 03 (2H. m
y extraction with

7.265% B3 (4RC AT S8-7.1860 (FHIM) 7.7037 T2 (2PS nHSPB2AY 87 (3HL M),
7.98-8.00 (1H, m). |
[Production Example 77-1-5] C-{(6-benzyloxy-benzo{blthiophen-2-yi)-
methylamine

To ah ethanol (5 mL) solution of
2-(6-benzyloxy-benzo[b]thiophen-2-yimethyl)-iscindole-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 ethyi

acetate and water. The organic layer was separated followed by washing with2 N

aqueous sodium hydroxide solution and water, drying over anhydrous magnesium
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E0006 VPO4W KAN fol | owed by drying over anhydrous
E000BYRB4WIKARLI fate and filtering. The filtrate was

concentrated under a reduced pressure to obtain

2- (6- hydr oxy-

benzo[ b] t hi ophen-2-yl net hyl ) -i soi ndol e-1, 3-di one (540

sulfai?égg E%%ﬁng.o e h'ltr'g'tg '\\E%.téaﬂcfeﬂm ﬁ'ﬁdér% ngdceﬁ%rﬂéétﬂﬁ to
iU o SR, T Gab g v

carbonate (162 ng, 1.17 mmol) and benzyl bromide (70 -
subsetuenireagtionmithput pueafyingdt ure was stirred at 100C for
30 minutes. The reaction mxture was distributed
[ExahpieE8] 2(6+PDiarmine:bi(6-eniylaxydenzofb]thiohem2eylmethel)-was
washed with water followed by drying over anhydrous
nicofifedfigel um sul fate and 10 filtering. The filtrate was
concentrated under a reduced pressure and the

romat ogr exane: et hyl acetate =

iondigy 3 Yinginbler RetilsR Bel A Prdd o NP 1R45 R )
2.6-dadindrinbngd sglf §ichpddih Probuctbh Exdimgld 118 Altorihnce it
9

.00 (1H, m. [Production Exanple

3H, 15 7,98-8
the s(pmqn?%th@i’ @s-B@mRlecky - benzo[ b] t hi ophen- 2-yI ) -

- 10

15

nmet hyl am ne To an et hanol 85 m -) sol_ution of

'H-NMR@&petragm (SOCh) Appin): 463 {Rkh bes)y #fdt @, d. U56ithHag). @12 (2H,
1,3-dione (144 ng, 0.36 20 Mol ) described in

s), SEr® (N H,td, kw84 iz)) @17 11H; Bra)aB.46d@kkI bre)dY &4 (AH, dd, J=2.4 Hz, 8.8
nmonohydrate (18.7 ng, 0.374 mmol ). The m xture. was

Hz),St.13 (£, §07.31-AB8 @Hym), 7. 3B 4 NBH) N 17.44-Ft46.(2H, Th) 7.59 (1H,

reaction mxture was allowed to cool -on standi ng
d, Ji@Blipyed by the addition of water and concentrating
" “under ‘a reduced pressure until the total volume of

ut4 : . 9l Lon was
[Exaté@fers@utéé '}é\@v\ﬂégﬁgeé ﬁyl gnglgé?a%g angs y\'gter. The
or gani ayer. s . separated foll owed by washing with 2
mtwﬂiﬁ?éghg%gﬁﬁ?mﬁm%ydroxi de solution and water, drying
Y RN dinethyTonamide 110 M) solution of

C-(5-bromo-benzofuran-2-yi}-methylamine (455 mg, 2.01 mmol) described in

" Production Example 56-1-4 were added 2-amino-6-methoxymethyl-nicotinic acid (293

20

25

mg, 1.61 mmol) described in Production Example 4-1-5, triethyiamine (700 ulL, 5.03
mmol) and benzotriazol-1-yloxytris(dimethylamino)phosphonium
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 ethyi 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 lreduced pressure. The residue was purified by NH

silica gel column chromatography (heptane:ethyl acetate = 1:1) to obtain the title
18
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E0006 VPO4W KAN sul fate and filtering. The filtrate
EOCO0R¥PRAWKAN at ed under a reduced pressure to obtain

the title conmpound (104 ny, quantitative). This am ne
was used in the subsequent reaction w thout
purifying. [Exanple 78]

comn?sfq%a?c’géshﬁﬁ; %ﬁ%ﬂﬂtﬁé%ﬁ%ﬂ%ﬁl ;,QL"EE?;?Eé:d”F} om
"H-NME 8P B (MG Gt B (BRMEAra G 59,480 4P S5, 4180 {5, o, u=5.1

2,6-di am nonicotinic acid described in _Pro ti
Hz), E60H i Io78 1), o C8 THlne 7218 (2H . bIE) TG il S J70.9 Hz, 1.1
Exanple 1. 10 'H NVWR spectrum (CDCIZSB% S (gpn): 4.51
Hz, 8.81Hz)b7 54, (14, 47 JE8I8 Hel), 7)8G(TtH H,)J=252 Hz)(8.80 (1K) d, 4=84 Hz),
(1 H d, J=8.4 Hz), 6.11 (1 H, brs), 6.45 (2H, bra),
g,osgqggt,gkstgpﬁ_, J=2.4 Hz, 8.8 Hz), 7.13 (1H, s),
.31:7.35 (2H, m), 7.37-7.41 (3H, m), 7.44-7.46 (2H,

[Exaﬁ?pﬁqﬁgg?Ell(ﬁ(l-?jabmﬁ\o-ﬂigiﬁ-ﬁﬂénoxb%tﬁm)ﬂ:&%ﬂjranﬁ-ylmethyl)—

rono- benzof ur an-2-yl net hyl ) - 6-

, nmet hyl - ni cotinam de To an N, N-di et hyl f or mam de
n!co{%n@@/) sol uti on of

S A Bt A5 g o

added 2-am no- 6- net hoxynet hyl -nicotinic acid (293 ng,
Exanmp®12.mol ) described in Production Exanple 4-1-5,
triethylamne (700 L, 5.03 20 nmmml) and
MS Mmﬁ%i 34bN9IMH Oxyt ri s(di net hyl ami no) phosphoni um
hexaf | uor ophosphate (1.07 g, 2.41 mmol) at room
[Exahspip &1ht @-AmindvNe(5-ethoxymethydbenzofuran-2nymethylyst er
was added to the reaction solution at roomtenperature

metiidlynstRy-nibatigarhidect i on wi th ethyl acetate. The
organi c | ayer was washed with water and sat. NadC

f ;ﬁ.qu_%dcowpduﬁd Wils Dbeinad Mo 2LmimpAN Sibroh-béretofuran-
filtering and 25 concentrating the filtrate under a

2 nENEEE JRSR Bl Rt A R Pt iampl 56-1.5
and %Ct?&t?lt-gthéx&rh%?hy‘-%ta%?{aﬂendés%ﬁbEHtilli Brddibtion Example 81-1 in
accordance with the same method as Example 47. '
MS m/e (ESI); 370.21 (MH")
[Production Example 81-1] Tributyl-ethoxymethyl—stannahe

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 sﬁrred 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
chleromethyl ethyl ether (1.1 mL, 12 mmol) was dropped into the reaction mixture.
The reaction mixture was gradually warmed to room temperature followed by

additionaily stirring at room temperature for 3 hours. The reaction mixture was
119
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E0O006 VPO4W KAN conpound (255 ng, 33% as a vvhlte

EO0008/RPRAWIHKANVR spectrum (DVMSO-d6) 8 (ppm): 3.35 (3H,
s), 4.30 (2H, s), 4.60 (2H, d, J=5.1 Hz), 6.62 (1 H,
d, J=7.9 Hz), 675(1H s), 7.15 (2H, brs), 7.40 (1
H, ddd, JO Hz,- Hz, 8.6 Hz), 7.54 (1 H, d,

. dlsirllgutgdfmﬁl;g wgtey (dba)(rgt)ﬂsb{ura?pséa@#%s arﬁégg'\t%r‘%o g}h) and diethyl

2, 6- Di am no- N46- ( 2- phenoxy- et hox nzof uran- 2
ethen(100 i kot he.eHasSIGRMer WEb SopaIS ﬁ@ﬁng Sﬁ\ﬁs 1iih Bat.
accordance with the sane nethod as anpl e N?
NaClrdrel ¢difientrating .undet Bhieiugetk pmsyrqzl]The resndue was purified by

2- Am no- N- ( 5- et hoxynet hyl - benzof ur an- 2- yl net hyl - 6-

neutrdbEillex yebeslummétaoimatogragby Theptansldiethyhethen & 3@3) to obtain the
obt ai ned from 2-am no- N (5- br ono- benzof ur an-

P‘[ﬁ{(p rggxy foRgkBbflot | nam de described in
tlﬂe%rﬁéﬁuctlégﬁgx np e 56@[ 5 15 and
t @r% fiﬁ{r r pgugto pig
"H- N%%Fé‘#@ (m acg%éragnce Wi t e dggre}g“?rg:taﬁbeq 4 )
2 N j=
1263350 aﬂ%ﬁ%ﬁwﬂ 338 RHC By LN R X =0 5 Ha).
m xture of diisopro amne 1
he Siewealipmulstins fofealibs oBfainde i Tk $haY¥ mentioned
(2.4 M n-hexane sol utjon, 2 78
produpliahexaraptas andexampl eﬁcarmsrhw&méée Fﬁ@‘ééﬁglab‘es 10 12.
tenperature. Tributyl tin hydride (3.3 niL, 12 mol)
was dropped at the sane tenperature foll ovved by
stirring for 40 mnutes under ice-cold conditions.
The reaction m xture was cooled to -78C and
chloronet hyl ethyl ether (1.1 nL, 12 nmol) was dropped
into the reaction m xture. 25 The reaction m xture was

gradual ly warmed to room tenperature foll owed by

additionally stirring at roomtenperature for 3 hours.
The reaction m xture was 119
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EQ006. VPO4W KAN di stri buted anong water (100 ni),
E00086(P4VdiANgueous armmoni a (50 nL.) and diethyl ether
(100 nL). The organic |ayer was separated foll owed by

washing with sat.

NaCl and concentrating under a

reduced pressure. The residue was purified by neutral
bI§.1hi ca gel colum chromat ography (heptane: di et hyl
[Ta ther = 30:1) to obtain the 5 title conpound (2.8 g,

65% as a colorless oil.
Exegmpig1 0.87-0.92 (15H, m),
1.43-1.55 (6H, m,
J=6.5 Hz).
onpounds obt ai ged

1.26-1.85 (6H, m,
3.74 (2H,

120 EO006 VPO4W KAN
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NH2~--p 5 127 E0006 VPO4W KAN [Table 8] Production
Exanpl e 1-1-1 Production Exanple 4-1-1 O NC/ | OH
H2N NH2 G N NHz  Production Exanple 1-1-2 Production

[Tablgrégnpl e 4-1-2C O

ducti on Producti on

H2N \

\' HZN N NHz Cl. N NH2

Exanmpl e 1-1-3 Exanple 4-1-3

P ' P ' .
Production Elxample {-‘%9'#‘ ction br OdUCtF"rgguctlon Example 4-1-1

0O

NC\/I‘kO/\

HoN” “NH,

Production Exampie 1-1-2

Production
- Example 1-1-3
a o7 ™
|
HN™ "N” “NHj
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Exampie 1-14
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BRI AR i B R laafcang s o prsen
) lenonstrate superi,or, inhj bitogry act]Vi an .t :
invention_dereonsteaie @ueﬁaph'"h![h'm BGN%%@!%QS "3#"8@%%’("6%{“

activity and anti-Aspergillus actjvity, and.are_also
transpogearoosss, enticGapdide astiyiy 8ad apfiAsaeryilus acivibs pnd age also

metabolic stability, making then 5 extrenely useful as
supetiopireteems iof physicahpropestias, safely and metabplie: gébility. making then
infections. [Pharnacol ogical Test Exanple] The
extrefhdly LUsBfil bsarpievehiive br terapeutit 4gents fort fuagal iefastions.
invention was assessed by neasuring: 1) anti-Candida
activity and anti-Aspergillus activity, and 2)
activity in
[Pharmacological Test Example]

The antifungal activity of compound (I) of the present invention was assessed
by measuring: 1) anti-Candida activity and anti-Aspergillus activity, and 2) activity in
the experimental systemic candidaf infection model in mice, in order to demonstrate
the usefulness of compounds (1) 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 1 to 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° celis / ml.

(2) Preparation of Drug Dilution Plates

Using a U-shaped bottomed 96-well plates, 8 samples / plate (A to H) of sample
ditution 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 dimethyisulfoxide to

prepare a 5 mg/ml solution followed by adding 10 pl of the solutions to the first row
133
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10 the experinmental system c candidal infection nodel
E0006\VRPAW/KAN or der to denonstrate the useful ness of

compounds (1) according to the present invention. 1.
Anti-Candida Activity and Anti-Aspergillus Activity
(1) Preparation of Fungal Suspensions For the C

al bi can stral f . i :
of thé piRrT] RIalfE ang PreBarng 2,8 Serdl SRAY Hifion PRSL of solution
dextro | i qui [ture nedium(S Was ok —
+ 128 gk 4%b chmahuteitoxide! sdliy R ie btal” Rathe B4 Pie. dypin
to prepare a fungal suspension containing 1 _to X, 10
solutio wes tisparsedin eaamoughpfgaﬁ - o fathp gbh","g‘! B@ées for MIC
stored strain was diluted 1000-fold with 1.3-tines
measurecweTit MiCth fephicaGample dilvtion pladpare a f ungal
suspension containing 2 to 3 x 20 103 cells / m. (2)
(3) Pihoearatioh@f Funger 8gspénsion andulture Usi ng a U-shaped
bottoned 96-wel| plates, 8 sanples / plate (A to H of
S?HE lf@ngag isudpbidioR %Z%sareafm £ Wa® UsBa e the Smolhtof 75 pL / well to

row was  di spensed pl of sterile distilled water,

oo a8l i ipess [ b 6
com AP SBY Ha H G ol or

the first row 133 E0006 VPO4W KAN of the prepared
hours|at353Cand preparing 12-step serial 2-fold dilutions

(125 L of solution + 125 p.L of 4% di nmet hyl sul f oxi de
(4) sMIGtMeasurematie pl ates. This sanple dilution

sol uti on was dispensed in the amount of 25 gL to a

f The-rhinirnom Ghosetratiph shatclearly inhibiteddupoakgremth ps compared

prepare a sanple dilution plate. 5 (3) Inoculation of
withthé gahtr8lsp eisaalinspectionuvas defifibe akthe ainBowpgrewtinhibitory

prepared in (1) was used in the anmobunt of 75 gL / well

conééhtrdﬁ%ﬁqwh@g.e the flat-bottonmed 96-well plates
containing 25 L / well of the test conpound prepared

i ﬁ'h%zﬂnlloﬁ?@ @&Fés?@%tﬁ% &%ﬁéﬁrﬁééﬁ%pﬁ?éd irffhe@iamples were

aer obr ca urs at 35
measured for the anti-Candida activity and anti-Aspergiflus 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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Measur enment The m ni mum concentration that
EOOOéqéI;(ﬁ i bited fungal growmh as conpared wth the
control by visual inspection was defined as the
m nimumgrowth inhibitory concentration (MC). The
foll ow ng representative conpounds prepared in the
[Tablé*43 |l es were 15 neasured for the anti-Candi da
actfTvity and anti-Aspergillus activity hy the

Exarspleur ¢réntkConsfideofi doxamplied | idntiCansidas r dtanepleas| Anti-Candida

om0 P 13 NG, 1 St gl e |ty
ST VA T VA R P A A RPN (ug/mi)
%:’m’plﬁg tQ3Q:andi da _EZAn'pI e| Ant i5~5_lfa_r1d| He Exﬁ?rpl e 0.39
@/ m) '('5'/ ﬁ‘\a‘?s(g/ ma;tlléﬁl égl %4 608 49 b, 30 3_2 I1\“5¢3y25 0.2
03 78 51 U- 455 1.36 2928.56 52 11%p 4 .78 82 12.5 531.56
6.25 5 0. 78 37 012 54 1.56 {6 0.78 38 30 57. 6. 2% 7
0439 39 1.95788 0. 1 833.56 40 312559 (.78 532 0.y8 6.25
372. %c aué.’ge 36394245669 639456935 55
6 0.78 38 0.39 57 6.25
7 0.39 39 1.56 58 0.1
8 1.56 40 313 59 0.78
12 0.78 41 3.13 65 1.56
13 0.39 42 1.56 69 0.39
4 1.56 43 0.78 70 0.78
16 3.13 44 0.78 72 0.78
17 0.78 45 12.5 77 0.39
22 0.39 46 0.39 78 0.39
23 1.56 47 0.78 80 313

10
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Aspei gl fus Exanple Anti

78 72 0.78 17 0.78 45 12.5 77 0.39 22
78 0.39 23 1.56 47 0.78 80 3.13 5 10
[ Tabl e 14] Exanple Anti
Asper gpfus Exanpl e

Anti-Aspergfffus No. activity No. activity No.
ab'gqt,ﬂwty (g/m) (g/mM) (g/mM) 1 1.56 38 0.78 57 1.56
3.13 39 1.56 58 1.56 3 0.78 40 3 13 59 3 13 4 3 13 _
Examphe 1: ;AetfrAsoq@!us OExample 6| Anti-4spergiivg dExareBIeM Anti-Aspergillus
.25 70 : gct,sig, 1.56,,45 125 7&t|{l|ty56 56 47| activity
056 7325 13 1.96 49V8: 25 }7. Séi >6 B51 0]78
78 1.56 mide 42 0.78 79 12. 4 )3.13 53 6.25 81 (ng/mi)
6, 25—29 62554939 =3 rl“a‘l—§75te C
C101ndi dq | nff§§| on I\/bdelaai n M ce. Ziﬂé Prepar atr on of 1.56
Fpingal [Tnoggiignt § A s@@nding cultsse off C. B8bi caps 1.56
E81022 istrain was|static culttured for 48 hours
3 0.78 40 3.13 3.13
4 3.13 42 3.13 65 3.13
5 0.78 43 - 6.25 69 _ 0.39
6 1.56 44 - 6.25 70 - -1.56
7 156 45 125 72 1.56
12 1.56 a7 1.56 73 25
13 1.66 49 6.25 77 3.13
16 6.25 51 0.78 78 1.56
22 1.56 82 0.78 79 12.5
24 3.13 53 6.25 81 6.25
29 6.25 54 0.39 - -

(1)

2.

Preparation of Fungal Inoculant

Experimental Systemic Candida Infection Model in Mice

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 suspension 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 tall vein (4 x 10° cells/mouse).

(3) Treatment
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t j bouraud' s dextrose agar (SDA), and. he
EOOO?e%%@éWéEA ungal cells were suspended in sterilized

physi ol ogi cal saline. By counting the fungal nunber on
cytonmetry plate, the suspension was diluted to 2 x 10~
cells | nL with sterilized saline to serve funga

P8R 3tb- 1 Au giter! fﬁﬁ?ﬁl‘ih@&:liﬁ&l.fmngﬁt of 8g6nl soTuliers (dissolved
used in the amounts of 0.2 m to inoculate 4.5 to 5.5

o sEARL B GO S SRR P 3 5 T
o0) g S LA oSS b B, o s sy

sal ine contai ni ng 6.5% di net hyl sul f oxi de..and 3, 5% . .
hours:cEhe agept o e 481 S OB A R RUTERr §f animals in
per or al grope, three tinmes every 4 hours. The agent
5 one groupavas a@nbnalsas set at 10 ng/ kg and the number of
animals in 5 one group was 5 animals. (4)
(4) Determinationof Résulssul ts The protective effect was
determ ned by observing life / death until 14 days

af e prote&tial effect avis détefrineld ngobservingdife ¢ deathvantil 14 days
days. As a result, as shown in Table 15, mce

after JFBLAGIY bRE 28I Athg e rAeam suRival Haygccording to the

present 1 nvention~survived for a 1ong tine as conpared

tRs %r}?ﬁulﬂ% A i Taned g? m&@ gdﬁﬁ@%&éﬁe& W‘tﬁbrcﬂm‘r&kﬁgﬁ

t'ha € ‘conpounds’ accor present 1nve

demonst,rate anti-Capndi da_actiyity, L0V I
10 accofdhiy i tieprasint rveRREh Sndvedior iohB thig 8s Bmifked o the
non-gdr?\inigte?éd(sgrodhpl, %ie%arly demonstrating that the compounds according to the

- present invention demonstrate anti-Candida activity in vivo as well.

[Table 15]
Example Nos Mean Survival Days
1 ‘ 0.6
2 8.6
3 8.6
4 10.2
5 12.8
6 1.4
7 8.8
9 96
Non-administered group | 2410 4.0
15 Industrial Applicability

According to the present invention, pyridine derivatives (1), 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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.4 7 8.8 9 9.6 Non-adm nistered group
EOO(% g%tong(%ﬁw I ndustrial Applicability According to

the present invention, pyridine derivatives (1), or

salts or hydrates thereof according to the present

invention, 1) inhibit expression of cell wall surface
revbAY/SEthBH e from débhstra thagbn ,etn‘ekeb?alwhwb nétratirig effects
P theﬁg\dhgrence of fungi l??%ael Ig t%&?137 EO006

agairl\[@?ﬁt\é\’dfé& RJrSﬂl%t%Eiorﬂg%r;HDg@n%n tion &?ﬁ%&??ﬁétdd&%) are superior in

ogeni Ci't y3 € trating effects agains

termb, F pBYSEpLoBRSRIGES Safbly 8d rRe8bBRE et Hd dleTitictily usefu
oo piSlrfed BRradeceIoC AR kgl 2% o1 oot
i nfections. 138 EO006 VPO4W KAN CLAIMS W claim 1. A
compound represented by the following forrmula (1), or
a salt or hydrate thereof: OX RHR2 (11 N N-12 3

5 wherein X represents an oxygen atom sul fur atom or
- NH-,
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EOOO?VF’@«EW?R&RFS a hydrogen atom a hal ogen atom a cyano
an amno group or an arbitrary group sel ected

from substi t uent group a; and R2 and R3 i ndependently
represent a hydrogen atom a hal ogen atom a 10
hydroxyl group or an arbitrary group selected from
substituent group c, excegLAIMS @ case in which R2
and R3 are both hydrogen atons: [substituent group aj
We citifil- 6 al kyl group, a C2.6 al kenyl group, a C2.e
nyl group, a C3.6 cycloal kyl group, a C

qugog %9?@&9 ?%53.%8@ tg%@o@\n% Mlas(ﬁ ng a s élt or hydrate

.6 cycl oal koxy group, a Ce cycloalkyl Cl.6 alkoxy
theregf.oup, "a C14 al kylthio group, a C38 cycl oal kyl Cl6
al kyl thi o group, a nono-Cl4 al kylam no group, a
nono- C2. 6 al kenyl afd no. group, a nono-C2.e al kynyl am no
group, a nono- cycloalk | am no group, a nono-C'
cycl oal kyl P2 e a dp-Cl.6 al kyl am no
group, a e . N AB a C1$ al kpxy
Cl.6 al kyl I \20 hW/gr ofp described Yh
substi t uent gr-up ' B ~arbitrary groups
. selected fromthe foll owi ng subS i t uent group b: 139
E0006 VPO4W KAN [substituent ggdup b] a hal ogen atom
a hydroxyl group, a nmercapto group, a cyano group, a
5 Cl1.6 alkyl group, a Ce.1o aryl group, a 5- to
10- menber ed heterocyclic group, a Cl$ al koxy group

ey Aot ¥ oo (NI T ),
P iigSentdiay rég%ﬁleﬁrg a et o L il e, 30 amino

heterocyclic Cl4 alk roup, g Cl.6 al kox roup, a
groupog ag) a%mmwo'@ §ﬁ'}90¥3&’ romsubskituant grouRyR O%Hf?
C5-10 ar ony grou‘o a Ce cycloalkyl Cl.e al koxy
gRdapd & independsntly repiesant exyydiegrrpatorn, ahalegep atom, a
aryl oxy Cl.8 al koxy group, a 5- to 10-nenbered
10 hydriveti groay of an aEhitGragkoup/sejected, frora sGhstituahkgropp@l, except for a
al koxy group, a nono-Celo arylam no group, a

case'TAwhisle REQrid RP afd béth hydrogen atoms:

[substituent group a]
a C1. alkyl group, a C..¢ alkenyl group, a C..s alkynyl group, a Cs.s cycloalkyl
‘group, a Ca.s cycloalkyl Cq5 alkyl group, a C+.5 alkoxy group, a C2. alkenyloxy group,
15 a Cas alkynyloxy group, a Ca.s cycloalkoxy group, a Cas cycloalkyl Cy¢ atkoxy group,
a C1 alkylthio group, a Cs.s cycloalkyl C1.5 alkylthio group, a mono-Cy. alkylamino
group, a mono-Cx. alkenylamino group, a mono-Cz.¢ alkynylamino group, a
mono-Ca.g cycloalkylamino group, a mono-Css cycloalkyl C1 alkylamino grbup, a
di-C,.¢ alkylamino group, a C1.s alkylcarbonyl group and a C1.¢ alkoxy C.5 alkyl group,
20 and each group described in substituent group a may have 1 to 3 arbitrary groups

selected from the following substituent group b:
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I ] roup, a Ce-1lo aryloxy Cl.e al kyl group, a
E000g RO ATRAN

Cl.e alkyl group and a 5- to 10-nenbered
het er ocydoxy Ci e al kyl group, and each group descri bed
in substituent group ¢ may have 1 to 3 groups sel ected
15 fromthe group consisting of a halogen atom a Cl1$

g%ﬁ%ﬂggéwogp%(]a Cl 6 al koxy group. 2. The conpound,

he hydrate thereof according to Caim

B A B . .
o R 53, BRI 1 s
am no group or, a methoxynmethyl group. 4. The
group gpd AhemingsulfaayYlgPUPor the hydrate thereof according

to any one of 256 Cainse 1 to 3, wherein R2 and R3

i [substduertgroupradpr esent s a hydrogen atom a hal ogen
atomor an arbitrary group selected from substituent

o Qup atkyl grduff) aF0QP GIkeRGigMaiaNa C.agdikynyl geoup,qa Cup cycloalkyl
c-1] a G . alkyl group, a Ce.10 aryl Cl.e al kyl group,

Cis a’ﬂkgﬂgr@upl & Tp¥o BAR G élk%ﬁu?,aé 52ty | O>rembeted hétefSeyelic Cig
al kynyl oxy group, a C&l0 aryl oxy group, a C3.8

C¥G | Afd cqar. a '
alkyt GHSU5 A CX sRogy FFofif 3 OB Honyloy orefip?e Ca el ity group, 2
y te LE~CL u :
Co-o 23Ry 8RN o G HRRBIVE e gkl HE0dp K 3R B aony aroup,
grou d each group desgcrihed ipn supstituent oup
a Coga a1y Crn SRy P, 7 B ft 1 EherpPed BijptatiBiig £ fikony group.
consi sting of a hal ogen atag a CGl.6 alkyl grou nd
8 1 AKXV 1 lfoyH GNP, BOmano-Thmeso BEYBEIAM TGP, ATBO0RIGe tgary! Cra
the hydrate thereof according to any one of Cains 1
alkylamirsy gravg; @i GCe-RANM0RY IR -6 allgdgrade. Cy.s aligneyLewe alkyl group and a
hydrogen atom a hal ogen atomor an arbitrary group
5- toski-memdmbréd heterobytioky €k alkyd gpoup,2and [ substi t uent
group c-2] a butyl group, a benzyl group, a nethoxy
gs&cgrouip cistailbeddn substitaent givYpyc may have 1 to 3 groups selected
from the group consisting of a halogen atom, a C4 alkyl group and a C.s 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 Cy 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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EOOO%EV%{’J%A@ but oxy group, a pentyloxy group, an

'S0 roup, 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

t[!s'ﬁbéﬂﬂéﬁt'qiﬁﬁ gLfup, a phenoxy group, a
cycl opropy nE?hoxy group, a phenoxyethoxy group, a

LTS g8y BoEa ! SR8 RPORIET KGR KBy frifh, 2. Cos
2- chl -
alkerichoyatotibon eaIRmor oRp- 8 Gaip ardony giayRiA e Risigaliyd Cre
ko 555, & Coo Kol o, 815 e SRR R BBl & o
met hoxynet hyl group and an et hoxynet hyl group. 25 6.
10-membere Petatacyaic G healkary GoIUR. I8 hy alkexy Giiocalkery group and a
according to Claim4 or 5, wherein only one of R2 and

C1.¢ doxysCag bikyt gaup, andreach/igrotip eesciized in substitueritrgroup c-1 may
conpound, or the salt or the hydrate thereof according

havel Pto3® yraups sdlectetidromh tHe roup consistirigiofea halodiengatom, a Cqg alkyl
position of RL is a position represented by the

roup ahHizb Mb%; r6upf the following fornmula (I1): R
g IIf’ill-lz ?S'ég ?co‘?rpound, or the salt or the hydrate
t hereof according to any one of Cains | to 7,

wher ei n bondi ng positions of R2 and R3 are the
sitjons represented h riial stru .
PE1 | ShB omirehingh o fer g1 de ecnfitple sl atSorifg to ahf Bne of
. cogpound, or, t S .or the hydrate .thereof ,accordi ng
Clairgsy 1y, wherein R cand RS indqRansleriiy sorasents & fydEsenatan a
oxygen atom 10. A conpound sel ected fromthe group
halogematos pngn srbitnasy geuposelacteddram substituept geoupg-2: or a

hydr at e t her eof :
[substituent group c-2}

a butyl group, a benzyl grdup, a methoxy group, an ethoxy grou-p, 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 grbup, 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-fiucro-benzyloxy group, a 2-chloro-benzyloxy group, a
tetrahydropyran-2-yimethoxy group, a 2-pyridylmethoxy group, a 3-pyridylmethoxy
group, a 4-pyridyimethoxy group, a methoxyethoxy group, an sthoxyethoxy group, a

methoxymethyl 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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O%irgg\gg OAWKAN O O ogo OWt-e N o ai,oatz
E00 ?6\}4004\/ N4I\ C 0Oooo " NM2N 0O
I~ 1/\ CH30di~ N NN2 11. A pharmaceutical conposition
conprising the conpound, or the salt or the hydrate
t hereof according to any one of Clainms 1 to 10. 5 12.
A nmedi canent conprising the conpound, or the salt or
the hydrate thereof according to any one of Clains 1

i oo Smeurl o e ga oPdETNydatlphefyFodSfin] to any one of
C*amf1%"* l&%ef{é é%ﬁépﬁﬁ@ﬂsgaogﬁwmﬂ” 'ﬁgé“éﬂ%asrﬁ’r%fé%ﬁwé“vﬁ the
partiasttyrodtdhe Fowha FBWBBE A, o he salt of the

hydrate thereof accordi to any one of Clains 1to

10. 143 EO006 VP04 A use of the conpound, or
the salt or the hydrate|thereof accordi(r“? to

1 /
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 (l1):
X
I : R2 (L
RS
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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aims 1 to 10, for manufacturing an
Eooﬁwpgunggkhggent 144

o 0 '
Jeaas sans
e ™ MR, CHOCH” N N —<7.
fragsN Yy
O N N, M"@ HNT N N, o,
o] o .
isa.ns L
M N oo —<] o M%m—@

Jeaas
® |
CHOCH” "N° “NH,

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

accbrding 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 |
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 éccording to any one of Claims 1 to 10.
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15. Ause 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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