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01]
The present invention relates to a heteroatontontaining cy @W ‘},ﬂ@
a pharmacol ogically acceptable salt thereof useful for the preve
treatnment of diseases associated with bone netabolism Wanﬁﬂé‘”\
ost eopor osis, osteitis fibrosa (hyperparathyroidisnm, osteo m
Paget' s di sease. Background Art [%)esc% . Generally in nommmmm“mm ‘“‘
met abol i sm bone resorption by osteoc rls[t%l and ost eogenesi s by Qﬁ Leebl ast s
are bal anced, whereby honeostasis is maintained. It is presuned-t
di seases associ ated with bone netabolism devel op when the bal ance bet ween
bone resor ptiin 1d 1OS1LAYRNESiHE TER AT QF 2 SHEl: B ReREE S-S tds -
osteoporosis, osteitis fibrosa (hyperparathyroi , osteonal aci a, Paget S
di sease, an@dknﬁddlkeuea@rtl cul arly, osteoporosi s often devel ops in
post nenopausal wonen and el derly people with acconpanyi ng synptons of pain
such as | owowacdk pain, bone fracture, etc. Particularly, bone fracture in
el derly people is serious because it |eads to generalized weakness and
denmenti a. For slibh dirseasssiagsotiienedeadiatiesbame a mettabalstsm~ hor mone
repl acement therapies with estrogen and therapeutic agents such as
bi sphosphoﬂ@t@@%ﬁ@%@@h@hﬂ%ﬂp%@t@ﬁ @f avvlothriadebidichielactivity of
ost eocl asts, have been enpl oyed However, although nmany of these .
t her apeut i @ AGeHEd & Saldpditedd o Upfiel a The Fe S Pre BN bi t i ng

action, et(‘t one of 1t hem has %et been cl arlér/ﬁ)shovm to have an

ost eogenesi geﬁ‘r SIS R ACtiSET S PTG Hrd A I THL SRR ability
detored tur r orte e main cause of senile
“ L L R Rty

ost eopor 05| s ént at ure’l);, agent

pronoti ng t IS der f f ec 03] n view
of the abO\?(z1 e e%%g% nrt%lo h| é)heslq C ﬁ%%a% aH ?Peacgge%\c/)eg, dolrsa ‘?Syé '

adm ni strabl e ost eogenesi s pr orrot er is- demanded Recent |y,
benzot hi epi ne derivatives having an al kal i ne phosphat ase-i nduci ng activity
(Patent Li teeraadgioesidl sand 2), N-qui nol i nyl ant hrani i c acid derivatives
(Patent Literature 3), triazolopyridazine derivatives (Patent Literature
4), and tHic&da@gyri di ne derivatives (Patent Literature 5) are reported to
be wuseful for pronotion of osteogenesis and for the treatnent of di seases
associ ated w t hGCboreafgyahol hsmmakowever mettheiorl ichi, nboale uteisldiroy iremai ns

unknown. Citation List Patent Literature 3
by osteoclasts and osteogenesis by osteoblasts are

balanced, whereby homeostasis 1s maintained. It is
presumed that diseases associated with bone metabolism
.develop when the balanee between bone resorption end
osteogenesis is disrupted. - Such diseases include
osteoporosis, osteitis fibrosa (hyperparathyroidism),
osteomalacia, Paget's disease, and the like.
Particularly, osteoporosis often develops in
postmenopausal women and elderly people with accompanying
Symptoms of pain such as low back-pain, bone_fracture,
etc. Perticularly, bone fracture in.elderly people is
serious because it leads to generalized weakness and

dementia. For such diseases associated with bone



[0004] Patent Literature. 1: U S. Patent No. 6346521 Patent Literature 2:
U. S. Patent No. 6632807 Patent Literature 3: Japanese Patent Laid-Qpen N

9- 188665 Patent Literature 4: U S. Patent No. 7173033 Patent Literature
5: Japanese Patent Lai d-Open No. 2007-131617 Non Patent Literature [0005]
Non Patent Literature 1: New Eng. J. Med. 314, 1976 (1986) Sunmary of

I nvention Techni cal Problem [0006] In order to reduce pain and risk
of bone fragt i i S S i it one. net abol i sm such as
osteoporos?gfgggﬁgﬂﬁgé?ﬁgﬁgig%nggé%g%%g?ﬁ%ngggr?gl E.Vﬁgée §é59gﬁ§ neans of

| ncr easi ng hene: iBesANc donge ot £ eOeh. oLlpl sprOBSHERLEdst gahe Trportant to
pronot e osteogenesis by osteoblasts as this |§ consi dere 0 be definitely
ef fective. Acrorehmoly, whcwb)echinhobnthenpresentei puentipp Lg to provide a

- highly safe, orally adm nistrable novel |ow nolecul ar weight conpound

exhi bi ti ng @t st eogenesisvrioamt i aigpacyeqn. - 4 - [ 0007] The
present inventors conducted an intensive study in order to develop a

t her apeut i ¢ medifcatsven ,wiatlht ham gis treoge neS | tthqrondia mgpact i ®©ngdsta resul t,

t hey have found an excell ent conpound of the present invention that

exhi bits a ot SMPOSTEOJEN R e pr dn e ngeaetrpbhoantnhsb poi eat atigncapabl e
of serving as a therapeutic nedication for the prevention or treatnent of

di seases asddtiatENnth Yot et atvl i Beent reeebly cohpiet faghete present

i nvention. JOOO [ t he £resent invention is as follows. (1) A

8 . That
conpound havsitnegogl%ésg]ﬁ_é?ra?am?%fqﬁnaaCt( Dor Péntpltféjrlr?a@df'ogli”&?aqllﬁﬁ%ccept abl e
salt ther eOJs'tséo em ¢ bjfloj;tg';lfjlguel]tcé%‘?%%%%(ggﬁ%%e atlégn(\?/\{hégr ein each

substituent I iI'ned as | OWs: Hoifrenbered
het er ocycl vy, OUy i hst | d wii u selected, fromAl,
and the 3- LteoéH:LO- mon%%ri% He%er?%&gflc(?%#égr%%Mpégégir%s(g‘gr’)@éo CHrotp SePect ed
fromthe griuemonsisding:;ef an %'@h@gla%@&'f)eiﬁapy%(ﬁgﬁfd' nyl group, a
pi peridinyl group, a norpholinyl group, ‘a 1,4-di oxanyl group, a

pi per azi nylp@naiginQro SAZAANE s O OUP, céndi de Fh azZePany| « BFOLUP; va&, pyrrol yl
group, a thiazoyl group, a pyridyl group, a tetrahydropyridyl group, a

t et rahydr opyd®84l group, a tetrahydrofuranyl group, a )

t et rahydr oi soqui nol i nyl group, and a decahydroi soqui nolinyl group, [0010]
Al : a hydroxyl g¢nowpewaolaltbgerbatven deveyapmegrows, = Hiidghlo, group, a
carbamoyl group, a di Cl-C6 al kyl carbanoyl group, a Cl1-C6 al kyl group

opti onal | y SupsitGalute @ ffiadt igroup(m) ] kel adn ol $trom 12, ost Ghgdesal koxy group
optionally substituted with group(s) selected from A2, a Cl-C6

al kyl car boRA° Y Sp logptqeé‘}?d}qg%ﬁ-substi tuted with group(s) selected from A2,
a 01-06 al koxycgr bonyél group op i,onal ly substituted with group(s) selected

from A2, a C3-06°CYEIFS&N kiF él%ﬁ]ﬁe@ﬁﬂeoﬁjzﬁrllyastdﬁ@ﬁ FEddid™h . group(s)

sejected TLamA2nd R HHL AN GLouR QPtionAlly, spbstifuted with group(s)

Literatqres 1 and 2), N—quinolinylanthranilic acid
derivatives (Patent Literature 3), triazolopyridaéine
derivatives (Patent Literéture 4), and thienopyridine
derivatives (Patent Literature 5) are reported to be
useful for promotion of bsteogenesis and for the
tfeatment of diseases associated with boné metabolism.

However, their clinical utility remains unknown.

Citation List

Patent Literature



a 06-010 aryl oxy group optionally substituted with group(s) selected from
A2, a 06-010 aryl carbonyl group optionally substituted wth group(s)
selected from A2, a 3- to 10-nenbered heterocyclyl group optionally
substituted with group(s) selected frenBA2, 6 a 3- to 10-nenbered

het er ocycl yl oxy group optionally substituted with group(s) selected from
A2, and a 3- to 10-nenbered heterocyclyl carbonyl group optionally

substi t ut ed[(y@@@] group(s) selected fromA2. [0011] A2: hydr oxyl group, a
hal ogen atom a cyano group, a nitro group, a carbanmoyl group, a di C-C6
al kyl carbamoyl greupt aidie GkGe alky) am nosw fonyd . grpups- 2 car banoyl oxy
group optionally substituted with group(s) selected fromA3, a Cl-C6

al kyl am no gr oupaeptitonaldey ssubst iz:uted Wit grioupd S)cselect ed from A3, a
Cl-C6 al kyl group optionally substituted with group(s) selected fromA3, a
Cl- C6 cycl oal kylPagreoup Loptaranaldey suliidanded rdddhtgrioup{-s)pselest ed from
A3, a Cl1-06 al koxy group optionally substituted with group(s) selected from
A3, a C3- Ce’cyad koxy group optionally substituted with group(s) sel ected
fromA3, a O-C6 al kyl carbonyl group optionally substituted with group(s)
sel ect ed from A¥at&TRalledEdd tore0d altkyd - diadigiit dlchal DgeH3T1-c6 al koxy
group, a .3- to_l10- ered heterqcyclyl group optionally substituted with
group(s) sel ect 5&%53%3&&6“&%6 1%0' f@yﬁ?é}ﬁfeerep(?%ter T3RGXWYr oup
optionally fd’(??s—tﬁlueftlefj with group(s) selected fromA3, a 3- to 10-nenbered
het er ocycl yl car bonyl™ group optionally substituted with group(s) sel ected
fromA3, a - - het erocycl yl sul fonyl group optionally
substi t ut eg\ﬁovmr?t%tgérrgcué%s; se; e%?ed fromA3. [0012] A3: a hal ogen atom an
am no groupyo@dydroxyl group, a cyano group, a Cl-C6 alkyl group, a 01-06
al koxy group, a hal ogeno 01-06 al koxy group, a 01-06 al koxycar bonyl am no
group, a 3- to @nnenhbenedhetenecyel Vil: HQUEBnA I, bR 0-TENbered;

het er ocycl yl oxy group, a carbanoyl group, a di Cl-C6 al kyl carbanoyl gr.oup,
and a d -06(ddeyl sul fonyl group. B represents any one substituent
selected fromthe follow ng group of substituents: an am no group
optionally substituted with group(s) selected fromBl and a 3- to

10- menber ed heterocyclyl group optionally substituted with group(s)

sel ected frommiry BIf Jnvwsmdrioxyl group, an amino group, a 01-06 al kyl

group, a 01-06 al koxy group, a hydroxy 01-06 al kyl group, and X represents
“N= or -CcHEeqiguesLl Problamyrt her, preferred exanpl es of the present _
i nvention aI;e as fol |l ows: (2) The conpound or the pharnmacol ogically
accept abl e UGk her eof accor di ng to (1), wherein Ais a piperidinyl group

opti onal 1 SUbSCIt GEGH™Ph "GFQUR( &7 SrEtL ad T4 b A Tpha nyl
g(r)(r)rggu(r)lgt Io(rmLt éeaysp a%srréaéc%%ag%c%%v}i&kggbgog%( Zr%ﬁ%aer!)scgﬁsel{qhgeé%n}ﬁaccor di ng(fg) ;I‘Q)e
or (2) Vmerdf‘é-tned%oriossitéj,e BHd oM N9 HOUR M@ﬁé{}lr'er%éd to be
increased. As means of increasing bone mass and bone
strength, it is considered to be important to promote
osteogenesis by osteoblasts as this is considered to be
definitely éffective. Accordingly, an object of the
present invention is to provide a highly safe, orally

administrable novel low molecular welght compound

exhibiting an osteogenesis-promoting action.

Solution to Problem



a hydroxyl group, a halogen atom a cyano group, a dinmethyl carbanoyl group,
a di et hyl carbanoyl group, an ethyl net hyl car banoyl group, a 01-03 al kyl
group optionally substituted with group(s) selected fromA2, a O -C3 al koxy
group optionally substituted with group{s) selected fromA2, a C-sC3

al kyl car bonyl group optionally substituted with group(s) selected from A2,
01- 03 al koxycarbonyl group optionally substituted with group(s) selected
fromA2, a F(y@dpjhexyl group optionally substituted with group(s). sel ected
from A2, a phenyl group optionally substituted with group(s) selected from
A2, a phenoxy gmreup iconal;l i , i sel e from A2,
a benzoyl group opt ipg%;sle?l$ sll%bé,eﬂ%?ﬁse?gvﬁuh&gérd;u%{ %Wpééer?se%\f%ﬁf% A2, 9 a
3- to 10- menbesetkheierasycl o Oroup-0pihonal hyqsubstitugedywith group(s)
selected from A2, a 3- to 10-nenbered heterocyclyl oxy group optionally
subst i t ut ecbstitdyegreouip{-9)r sedteiatech dtrioon A2 Asand @ Br1t,0 H-yranbes ed

het erocycl yl carbonyl group optionally substituted with group(s) sel ected
fromA2. . [0 an excq{erTthecguonpouhdoDrtidep phasnacohoghtabhytnseept abl e
salt thereof according to any one selected from (1) to (3), wherein A2 is
the fol | owiSd igtidup P Eifist itttenasne s bs hyeroxyl ngraupiom hatiogen atom a
cyano group, a nitro group, a dinethylcarbanoyl group, a diethylcarbanoyl
-group, an p&W%Mﬁ%IO%rWl%@W hyrapep®sl ¢ onyl group, a
substituted with roug

car banoyl ox ro opti onal.l (s) selected fromA3, a
d-C3 al kylngtem NG glrodﬁpfoorp?ﬁkb“yhﬁﬁ%y%%t?ﬁ e Tt Ry oub(S)Se@Feet ed from
A3, a Ci- Vil t.i Qnal | ubstituted with group(s) selected from
A3, a Cl_%%%&f}%&?ﬁﬁﬂg&oﬁ%@ﬁ‘cﬁ%&u ST e WY hgﬂp%ﬁ%)%%?gs@%ct ed from
A3, a cycl cg)qrecé@f}togngirrpcl{p)rp_pti onal ly substituted with group(s) selected
from A3, a cycl ohexyl oxy group optionally substituted with group(s)

sel ected frigmod3, a G -C3 al kyl carbonyl group optionally substituted with
group(s) selected fromA3, - 10 - a halogeno O -C6 al kyl group, a hal ogeno
01-06 al koxy grotpt as3- the pRe=genberedRetiOGHECIA @ouR,optional ly -
substituted with group(s) selected fromA3, a 3- to 10-nenbered

het er ocycl yllox\3 grogpuwnpt itenaldy tsibsidriated M 4dugs oupl sdr s€l ected from
A3, a 3- to 10-nenbered heterocyclyl carbonyl group optionally substituted
Wi t h group PR realcedicad daldm A cemrichbd 8-salx lihamnher ed

het erocycl yl sul fonyl group optionally substituted with group(s) sel ected
fron1A3Y [ééﬁgpic;ﬁ é%rmdia %] Y g P(s)

@

[0009]
wherein each substituent is defined as follows:
‘A répresents-a 3- to 10-membered heterocyclyl group
optionally substituted with group(s) selected from Al,
and |
the 3- to l0-membered heterocyclyl group représehts_a
group selected from the group consisting of an azetidinyl

group, a pyrrolidinyl group, a piperidinyl group, a



(5) The compound or the pharnmacol ogically acceptable salt thereof according
to any one selected from (1) to (4), wherein A3 represents the follow ng
group of substituents: a hal ogen atom an am no group, a hydroxyl group, a
t but oxycar bonyl am no group, a 01-06 alkyl_-group, a 01-03 al koxy group, a
hal ogeno C1-C3 al koxy group, a 3- to 10- nenbered heterocyclyl group, a 3-
to 10- nmenbered heterocyclyl oxy group, a dinethyl carbanoyl group, a

aroup o o e Y L Lo bareal FyP SECERE B L sal t
t her eof ac j,hg 10 ggﬁ S ed fyrom (1) to (95), wherein Bis an

anm no _g(rjoug?or:):ggonaé] 'y uﬁco}{s]’fllcéﬁog%’w% hfﬁ{l%%gé?%?ﬁ(‘]%r%ﬁ%f%) @ § 57) The
conmpound or, argm 0 - e e e cording to any

one sel ect epc}}frol%l( 1 to’ %15), 1%26%&0”&%&'%, a%%ﬁﬁ%%ﬁgrg%%%gé 'gr‘ret hyl am no .

group, or aftetdWmlemBde HOURroup, a(@thbﬁy&9ﬂ§99ngPrg£8§p, a
phar macol ogi cal ly acceptabl e salt thereof according to any one sel ected

from (1) tadthahwher@irengl srde, [H0d6drahydro{SdqdheoLoApoURd-@p, t he
phar macol ogi cal | y acceptabl e salt thereof according to any one sel ected
from(1l) tend)g ddrerheidrdimqgenerlalnfbromdap(1) is the general formula
(I-a): B wherei n each substituent represents the sane neaning as in
the generallGWdrtula (1), - 12 - Al-1 and Al-2 are the same or different
and represent a_hydrogen atomor a group selected fromthe group of
substituents Al #land Y represents -CH, -CH2-, - ,NH, -N, or -0-. [0017]
(10) The compound or. t he pharmacaol ogi cally acceptable salt thereof

accor di ng t'z‘gr%’(y LOXie 1 pAl-arZT%\agL%gg%o?tb n at oM 195°9he &dipbtind or the

har macol ogj.cally acceptabl e salt thereof cordi 0 (9) or_(10), wherein
21- 1is a 3%3& ’}s/eal eccatlfabd—’l TPomS e R 013 O(%f n(gfbﬁ(’)éuﬁf gﬁ%ﬁ%@%??ﬂ%g%%u%'

hydr oxyl gr.oup,_, l,Qge ]f%t]&m C gpﬂ r yl car banoyl oup, a
Cl-C3 al kyIa 3301}36 E%t@%n% y “su stllc%/u edpw%s%%%%é;)w%%e%%%pfg%m A2, a

- Cl- Q3 al koxe vy aptdeng! |y substituted with group(s) selected from A2,
Cl1- C3 al.kyl carbonyl group optionally substituted with group(s) selected

from A2, aCL1CE @lRKGAIRAINE Holh LPL§ onabdyi subsy i futedy W h gy oup(s)

selected from A2, a cyclohexyl group optionally substituted wth group(s)
sel ect ed frseheAZeda phweny2,group optionally substituted with group(s)
selected from A2, a phenoxy group optionally substituted with group(s)
sel ected froMlAZ6 alkh3 carddrenzaytowgy oupt optad bhal $ybstibisttdditwedti t h
group(s) selected fromA2, a 3- to 10-nenbered heterocyclyl group

opti onal | y a5igst ()utsed spittad drroup(®s), sel ected from A2,

a Cl-Ce6 alkoxycarbonyl group optionally substituted with
group(s) selected from A2,

a C3-C6 cycloalkyl group optidﬁally substituted with
group(s) selected from A2,

a C6-Cl0 aryl group optionally substituted with group(s)
selected from A2,

a C6-Cl0 aryloxy group optionally substituted with
group(s) selected from A2,

a C6;Clo arylcarbonyl group optionally substituted with
group (s) selected from A2,

a 3- to l0-membered heterocyclyl group optionally

substituted with group(s) selected from A2,



a 3- to 10-nenbered heterocyclyl oxy group optionally substituted with
group(s) selected fromA2, and .a 3- to 10-nenbered heterocyclyl carbonyl
group optionally substituted with group(s) selected from A2. [0018)

(12) The conpound or the pharnacol ogi€ably acceptable salt thereof
according to (9) or (10), wherein Al-1 is a group selected fromthe

foll owi ng group of subStituents: dinethylcarbanmoyl group, a C-C3 al koxy

group opti enall % substididad piitd Aroupls), sel f?ﬁf‘?‘g”féﬁ‘{%@gaslef%a od

al koxycar bonyl group optionally su - gr ou cted from

A2, a phenylupataum @Rt anal Igr P tdd gl v d hflgglpqpi,s)aﬁgl ected from A2, a

phenoxy group optionally substituted with group(s) selected from A2, and a

3- to 10- manizer ed het-ereaeydlad MU ORI O Hyosebsd b esh i ks gr pup(s)

. sel ected from A2. (13) The compound or the pharnmacol ogically
accept abl e ssdstt itthereeiofv iade arrdiupgy( 4)o sealye oneed set@etzex. from ' (9) to (12),
wherein A2 is the follow ng group of - substituents: - 14 - a hydroxyl

group, a hdl%ddend atom a cyano group, a nitro group, a dinethyl carbanoyl .
group, a dimet hgl am nosul fonyl- group, a carbanoyl oxy group optionally
substituted wt 2g’;roup(s) selected from A3, a 01-03 al kyl am no group
optionally s%bsti tulELed W th group(s) selected fromA3, a Cl1-C3 al kyl group
opti onal | y 3SsOFSERNHed @ §r A&t ed IFARAT I A 1-DI - Kdxy group
optionally substituted.with.group(s) selected. from A3, cycl opropyl oxy
group opti Ay SubSEPATCed v%rtcﬁ“(pgr c?hp%s) ]s_eq%c"ije}ﬁy T %%?y]a group,

cycl ohexyl gxy ;9-Qup ORLi | 1. itute i.th group(s) selected from A3,
a 01-03 al kyl éar bonﬁgglrkg/lr}%rdo%ltoissgﬁzfltﬁnﬁsL%sc\flﬂl%ut ed with group(s) selected

fromA3, 38¢at®ak: K HACye] v QR Iy s jtuted with
group(s) sgl gf:at eg f ryg% S,Q%ug-e_to?o 10- rrer?‘oggr e lgdtq%ﬂregd;ycjl% og&{/)a}gdr %st?p :
opti onal | y ssukstictiutredwiats) group(s) selected from A3, a 3- to 10-nenbered

het erocycl yl carbonyl group optionally substituted with group(s) selected

from A3, andca-86 taklQamamoergedupetogrocy e vl Wit arupyiont i onal 1y
substituted with group(s) selected from A3. [0019] (14) The conpound or the
phar macol ogircalpl (¢ ) aceéptcalelde fsalt 2t3her eof according to any one selected -
15 - from (9) to (12), wherein A2 represents the foll owi ng group of

subst it uents ClaCéi etk gac@nmeplt igmeup,y & udi steitthut eadviviicsuldromygd (gr oup, a
car banoyl oxy group optionally substituted with group(s) selected fromA3, a
C - C3 al kyF&AERGSGr ddp™optironal |y substituted with group(s) sel ected from

A3, a Cl1-C3 al kyl group tionally substituted with group(s) selected from
A3, a 01-0%3 gllEé@y%éth?ﬁ%%ﬁtli SRy Risialite  URSH TgHtdidh )t isel ect ed from

A3, group(s) selected from A3,
a Cl-Cé6 alkoxy group optionally substituted with group(s)
selected from A3,
a C3-C6 cycloalkoxy group optionally substituted with
group(s) selected from A3, |
a Cl-Ceé alkylcarbonyl group optionally substitutedﬁwith
group (s) selected from A3,
a halogeno Ci—C6 alkyl.group,
a halogeno Cl1-C6 alkoxy group,
a 3- to 10-membered heterocyclyl group optionaii?

substituted with group(s) selected from A3,



a cycl opropyl oxy group optionally .substituted with group(s) selected from
A3, and a cycl ohexyl oxy group optionally substituted with group(s) sel ected
from A3. (15) The conpound or the pharmacol ogi cally acceptabl e salt thereof
according to any one selected from (9 17o-(14), wherein A3 is the follow ng
group of substituents: a halogen atom an anino group, a hydroxyl group, a
t but oxycar bonyl am no group, a d-C6 al kyl group, a Cl-C3 al koxy group, a
hal ogen Cl1-03_al = ~ re e yC roup, a 3-
to 10- rrerrbea(r)ﬁd htg) )e%bo_g(){fc y roe%/ ?hger “oétjrp%&éc gf%&yﬁ%&%an§§¥0%%%ﬁg, a

di et hyl car haut] tQreup.wiah Q}Mg@_{}hyé&ﬁé@@é@yfr&ﬁ%ﬂ’ and a met hyl sul f onyl
group. [0020] - 16 - (16) The conmpound or the pharnmacol ogically

accept abl.e ssalt thareeferaroerding d:0@NY1 PNE 58061 e@ré&&%;ﬁ@ioﬁ&li}”f) ’
wherein A3 is the follow ng group of substituents: a halogen atom 7an am no

group, a hydrediltugreaupyi e netdug (gr cupl e @ diet oy ¥ pumd a di fl uor onet hoxy |
group, a t-butoxycarbonylam no group, a 3- to 10-nenbered heterocyclyl
group, a 32 to 10 rénbeme: it eraeycioy okyl grbigya gt ot hyp casbanDy |
group, and a nethylsul fonyl group. (17) The conpound or.the

phar macol ofitealHiy WdEce ptidhl exain (harebicartofdimg@io any one sel ected
from(9) to g%,é) wherein A3 is the follow ng group of substituents: a 3-
to 10- menbe’¥d Het erocyclyl group, a 3- to 10- nenbered heterocyclyl oxy
group, a mnet hyli | fonyl group, a nmethoxy group, and a

di f | uor onet hoxy group. (18) The conmpound or the pharnacol ogically
accept abl e _sal.t; reqf accordi to _any one selected from(9) to (16),
wherein Y ias%-aéitg{%%- %I%ém% -Ca%\—gﬂ,nﬁglro -%9‘}/}1'0621 yArOXﬁ ({rfii’}p'ﬂge Cé(ﬁfé)%und or
t he pharnma j cal l t,abl t e i (9) or (10),
wherein Al%@?'a%%ﬁ%ﬁe@?e?@éﬁ t%gcrjf 8% ga%clﬁéﬂg;%u%&o’f %ubsti tuents:
a phenyl gmeURgedoTRHIN@EY KR, h I ' -
2- (tetrahydro-2H pyran- 4-yl oxy) etﬁﬁ'g%bﬁfdgﬁlg{ cyc aorgoroonp%lllaolg@ et hoxy
group, a 2-g(diufet by l3anmuo )l 2membeked QIO @ Qibu di met hyd car banoy!
group, a 2- [nethyl (methyl sul fonyl)am no]ethoxy group, a 2- ethoxyethoxy
group, a 2-10-3R)neterdamedreafaman-y3-oxy aadet haxyegiihyia group, a
2-[(3S)-tetrahydrofuran-3- yloxy]ethoxy group, a 2-(tetrahydrofuran-3-

yl met hoxy) étthéxXy Cor ey la arfisawoyll ggooup, and@-d (B-~C6 alkylsulfonyl

met hoxyt et r ahydr of ur an- 3-yl ) oxy] et hoxy group, and a 2-

(t et rahydr 8F2HPpyr an- 4- yl oxy) et hoxycar bonyl group. [0022] (20) The
conpound or the_pharnmacol ogically accegt able salt thereof according to any
one sel ected front EBY BB FROFRYWRBRePHPB S UgR tasEA6 CGEEUp Topt itdRal | v
substi t ut eg ? th.Cl-C6 al kyl %r %f%fs?) .- ) (21) The conpound or 't he
phar macol 0di°¢alPy"5c S&SERLIPE A LSS 'accor di ng to any one sel ect ed
from(9) tq.(19) rein i.S_an.amn r.Qup, et hyl am no group, or an
et hyl am no%élr éﬁ%po\_’\%%(ﬁp Fgf)lofﬁglé'or?ﬁ%&%&o%&etcﬁé“ (IS i cal |y

accept abl es§qletcttelaerf§g!n] agcqrdi ng to any one selected from(9) to (21),
wherein X is -N=. [0023 (23) A conmpound selected fromthe foll ow ng
group of canpourds 10rr@mphald e egiced)d1y, 1acGeREAR 8 i$ald ther eof :

8- pi peridin-1-yl -1, 6-napht hyri di ne- ZEé?ar é]olxam' de, mp%l%ﬁlall}h

8- nor phol i Budsyli«Ltednaphhhyrictione) 2 searkaxanden B1.

8- (4- phenyl pi perazin-1-yl)-1, 6-napht hyridi ne-2- carboxam de, - 18 -

8- (4- met hoxypi pBttdi n-1-yl)-1, 6- napht hyri di ne-2- car boxani de,

8- [ 3- (net hoxynet hyl ) pi peri di n-1-y1] -1, 6- napht hyri di ne-2- car boxam de,

- 8- (4:] 2- (t et hahydxe12rpyran-ad- wimoxy) etromry] @i @ar-cl rlkyl} g.dgapht hyridin
e- 2-car boxam de, N-ethyl-8-14.-[2-(tetrahydro-2H pyran-4-

yl oxy) et hoky pieperikeixn- Doy 1,26 hysipleedyy dldiOfe a2-k ydardoxanyi ded

8- 14-[ 2- (cycl opropyl oxy) et hoxy] pi peri din-1-yl}-1, 6-

napht hyri di ne- 28 cAeBbRafT g8, ~N= or -CH=.

8-14-[2-(di ﬁ@ﬁg‘f' am no) - 2- oxoet hoxy] pi peridin-1-yl)-1, 6- ,

napht hyr i dili813) car boxani de, 8-[4-(dinethyl carbanoyl)pi perazin-1-y1]-1, 6-
napht hyri di ne- 2-8Ia§b8xam' de. . .. L ,

8- (4- J2- [ met hyl { Wt RGF suPf SAGF T &/ RETBPhERyPHi pBFI BFRSEYE) 12V6DA&RRt hyri di n
e- 2-car boxam.de g &[4+(2-et hoxyet hoxy) pi peridin-1-yl]-1, 6-naphthyridi ne- 2-
car boxam de,

8-(4-{2-[ (3R -tetrahydrofuran-3-yloxy]ethoxy} pi peridin-1yl}-1, 6-naphthyridi
ne- 2- car bOxam de, N-ethyl-8-(4-{2-[(3R)-tetrahydrofuran-3-

yl oxy] et hoxy} pi peri di n-1-y11-1, 6- napht hyri di ne-2- car boxam de,

8- (4-{2-[(3S)-tetrahydrofuran-3-yl oxy] et hoxyl pi peridin-1-

y1l1-1, 6- napht hyri di ne- 2- car boxam de, - 19 -
N-et hyl-8-(4-f2-[(3S)-tetrahydrofuran-3-



4-[ (3R) - 3- (et hoxynet hyl ) pi peri di n-1-yl ]isoqui nol i ne-6- carboxam de,
4-[4-(1, 3-thiazol -2-yl)piperazin-1l-yl]isoquinoline-6- carboxam de,
4-f4-[2-(tetrahydro- 2H pyran- 4-yl oxy) et hoxy] pi peri di n- 1-

yl I'i soqui nol i ne- 6- car boxam de, - 8 -

4-{4-[2-(cycl opropyl oxy) et hoxy] pi peridi n-1yl)isoqui noline-6-carboxanm de,
trans-8-(4-{2-[(4-net hoxytetrahydrofuran- 3-

yl ) oxy] et hoxyl pi;per ingli.n--1= =L, 6-n t hyri.di.ne-2-_.car m de d
2-(tetrahydro-2¢ngFgﬁ-Jﬁ??%§§%e?ﬁy?8%i?%?%g%%gﬁg§ff%}ggx%cceptégh“

napht hyr i digi18- Wndrdear azd derdinearkoxyl at 6nd 00241a 1529 siperiqin§24) A
phar maceuti cal conposition conprising the conpound or the pharnmacol ogi cally
accept abl e gahip tdieriesfalace andigtg tha anyw one gebested feomfdy $00423) as
an active ingredient. (25) The pharmaceutical conposition according
to (24), wadreian dilpe qvammEc epttduralopooimesi 1y asub st isetked ori g onot i ng

ost eogenesi s. : (26) The pharnmaceutical conposition according to (24),
wher ei n t hed fshar caftlicctlec dmposilliort s2 usediarinyl ngrovib ng bone
metabolism . - (27) The pharmaceutical conposition according to (24),
wher ei n t h@PH&NFedUT AT idothsssintitdh 9=oured) forladieepriesmibh- or
treatnment of a gi ease associ ated with bone netabolism (28) The
phar maceuti cal ¢ArpoSFt FEAPREREr 8 ng o PEET A GHEGEIGH lltve aficepisd Le

associ ated wi,th bhone metabolismis osteoporosis. . {29) A nethod for

i nprovi ng BoNe e edft?or%?sarﬁcocrﬁﬁﬁﬁ gtiongha)drﬁ%i lerTHy T 4 e%st i V& anount  of

t he phar maceyt,i cal I ti r.dj to (24) to a mammal . (30) A
met hod for%§§é63ﬁf¥ﬁgﬁggﬁif§§?¥%§ﬁ§ig#%gﬁ%e associ ated with bone

nmet abol i sm j.sj1N Iﬁgﬁjni teni >f fect iV, f the

phar maceut iacglﬁmégjrr%}c}s%t i on 'agfzg%di%%r?%%ﬁd) Cclf ngrﬁéamrﬁﬁgpo, d (31) A

met hod for qanementlidig Himdyiediridig ,0St @ORAIDSI S GBI SdAL@dnihi stering an
ef fective anount of the pharmaceutical conposition according to (24) to a
mammal . - e2hylnAdiaitagecus Bf feets ,0of I nvention [ 0025] The conpound
of the present invention is highly safe and exhibits favorabl e di sposition.
Al so, it has CAdnrG8xedldyantg mastce egeriesiask-1pr aimodd thigswatodd oni trangkddwiss ) s usef ul
for the prevention or treatnent of netabolic bone di sease associated with
reduced ostsedgavies! dbidn tA2,rel ative to bone resorption ability. Exanples of
. such netabolic bone disease include osteoporosis, osteitis fibrosa

(hyper par athyrloid SHKOXs 9ol &Eita onenld if urukherd t uegsb twist i sleae( s Whi ch
affects system ¢ paraneters of bone netabolism Particularly, the conpound
of the presS&ttESHiverdtiodn 4% useful for senile osteoporosis associated with

Pr oMot o of £1ia ot Gt RS orf A R HEG G HOp et o i bbatlon of
heal i ng ofgq%%%<%5a%%qg%té% Qq@glgﬁfect, and bone di seases such as

osteoarthritis as ‘'well as inthe fi'éld of dentistry to treatnent of

peri odont al, ¢hqSt . i i10 f..artif.icial : tec.. s

anti ci pat ec‘? @&g??%&t@gﬁmggbéw&d%nrgﬁé C{dogolzogiaail}I %%I%e{lgcﬁ%atseecﬁt&lltnﬂventi on
wi |l be desgldued) nedetaidy herg nbel ow. - 22 - The substituents in
the af orenenti oned general fornula (I) wi |l be expl ai ned. A represents
a 3- to l0amerbkaredRat ereeyclopt igneun ridranaldur suhsithid u%tlecqlmg)h roup(s)
sel ected fromAl, and the.3- to 10-nenbered heterocyclyl group
represent s sa& lgroagp Sedoectred from t he group consi sting-of an azeti di nyl
group,- a pyrrolidinyl group, a piperidinyl group, a norpholinyl group, a

1, 4- di oxanyl Pgrenwyd, 9a pirperaziongll lgr eups tart waehanyh grrowgy (=) ,
1, 4-di azepanyl group, a pyrrolyl group, a thiazoyl group, a pyridyl group,
a tetrahyds6pya fgeBupis a tetrahydropyranyl group, a tetrahydrofuranyl
group, a tetrahydroisoquinolinyl group, and a decahydroi soqui nolinyl  group.
Preferabl y2 RYESOF YpidFétiPdi AL C Y SpHISHduieds oSt R Wit h group(s)
selected from Al, a piperazinyl group optionally substituted with group(s)
sel ected fﬁgﬁ% ngﬁgg hol i nyl group optionally substituted wth

group(s) S%'%%%%%YEr%Tdﬁp opticnally substituted with group(s)

selected from A2,



[0027] Al represents the follow ng group of substituents: a hydroxyl group,
a hal ogen atom a cyano group, a nitro group, a carbanoyl group, a di C-C6
al kyl car banoyl group, a 01-06 al kyl group optionally substituted with
group(s) selected from A2, a 01-06 alkosy-group optionally substituted with
group(s) selected fromA2, - 23 - a O-C6 al kyl carbonyl group optionally
substituted with group(s) selected fromA2, a C-C6 al koxycarbonyl group

optionally st up( s seI ed from a (C3-C6 cycl oal kyl
group opti oazzﬁjl yﬂihhbf??%%%&d&ﬁwq%%eg%%%%(s s%F%BPeaé%{L%ﬂ?%Y a 06-C10 aryl
group opti %gyl@}gg&l&ﬁt@dg%gg roygﬁ L+ 58! g{;&ﬁd &rom A2, a 06-010 -
aryl oxy group optionally substi tu gr oup(s) selected fromA2, a

06- 010 arylcay-hany|1 @ ontd ofr@&éyoé%@gﬁﬁéy;t/e&ra%ﬁhog HH&%% sel ected
fromA2, a 3- to 10-nenbered heterocyc gr oup optlona y subStituted with

group(s) sedentteic framAth aBoug ps)los@pn@@é@dfh&hemcygwl OXy group
optionally substituted with group(s) selected from A2 "and a 3- to :
10- menber ech et erocyindnisr ot e tgr oupy oby 1 casbbdyy 5upss b ubedi wh hl gr oup(s)
selected fromA2. Preferably, Al is the follow ng group of substituents: a
hydroxyl griotstid e bgeit-ratomural Dy enol geoeg, fromi A2t hyl car banoyl group, a
01- 03 al kyl oup optionally substituted with group(s) selected fromA2, a
01-03 al kox&pg@r up optionally substituted with group(s) selected from A2 a

01- 03 al kyl car bonél %r oup optionally substituted with group(s) sel ected
fromA2, - {93 CIPCSORPROYY é?rrbéfﬁ'ﬁ W@d{qwh AR taRlel with .

f h t bstituted th
Sﬁgﬂﬁgii el Ccie‘g“ ot et Iy %gr%u%%ﬁﬁ'%ﬁ %%bsféfji %Bﬁwet [‘:
roup(s) selsc en i ona stituted wi
gr oug(s) (:Bgcte fr; gﬁ s E%nzgfﬁl gr oup? o%fo%a?]% Sst%fsﬁ‘f%?te%l Wi th
group(s) lﬁﬁiﬂﬁr%dﬁ% 3a3ha Cgperaed? A@Pglgg?,s a ltfg renber ed

optional | y substituted wth group(s3 sel ected

het er ocycl Wraup,9r-ou rept ol dpanssipstd tated mé%@{ﬁ@é@aﬁgyfct ed from
A2, and a 3- to 10-nenbered heterocyclyl car bonyI group optionally

"substltut edynwidth grow(s)Lreslragtied Hanip Wy rds e preferably, A represents
. the follow ng group of substituents: a dinethyl carbanmoyl group, a Cl-C3
al koxy gr oup repthiyorsal inossulfstritiuteedbug t h group(s) selected from A2, a O-C3
al koxycar bonyl- % oup optionally substituted with group(s) selected from A2,
a carbamoyloxy group optionally substituted with group (s)
selected from A3,
a C1-C3 alkylamino group optionally substi£ﬁted with
group(s) selected from A3,
a Cl1-C3 alkyl group optibnally substituted with group (s)
selected from A3,
a C1-C3 alkoxy group optionalily substituted with group (s)
seleéted_from A3,
a cyclopropyloxy group optionally substituted with
group(s) selected from A3,
a cyclohexyloxy'grbup optionally_substituted with
group(s) selécted from A3, |

a C1-C3 alkylcarbonyl group optionally substituted with

group (s) selected from A3,



-a phenyl group optionally substituted with group(s) selected fromA2, a
phenoxy group optionally substituted with group(s) selected from A2, and -
25 - a 3- to 10-nenbered heterocyclyl group optionally Substituted with
group(s) selected fromA2. [0028] A2-répresents the foll ow ng group of
substituents: a hydroxyl group, a halogen atom a cyano group, a nitro :
group, a carbanoyl oxy group, a di Cl-C6 al kyl carbanoyl group, a di 01-06

al kyl am nosulf-o0mHe @ QURLCA Laf a?)ﬁg y group optionally substituted with
group(s) selected from A3, 0I-06 al Kyl ami no group optionally substituted

wi th group(s)hasielgated framAkody G-N& al kyl group optionally substituted
with group(s) selected from A3, a 01-06 cycloal kyl group optionally

substit ut ed -t hgrap(esibesal@atat foom AL ¢ Qlp O&p@i&@am%row optionally
substituted with group(s) selected from A3, a 03-06 cycl oal koxy group

opti onal | y ssufsstiittuitesd wditthh qgraoymp(ss) selectet fram”3, a 01- 06
al kyl carbonyl group optionally substituted with group(s) selected from A3,

a hal ogeno 0206 cal Wyimegrauird deia oyenol Ole06 of kaxyorfriouplhy 3- to
10- nenber ed heterocyclyl group optionally substituted with group(s)
sel ected f oS3 tufest Wid M ol le N Erastyier it 3 group optional |y

substituted wth group(s) selected fromA3, - 26 - a 3-L to 10-nenbered
het er ocycl yi \égar B:éjnﬁ% é‘%&%ﬁ%ﬁfﬁ@&ﬁﬁ%%‘i@ﬁqa{mww PG cptsnaktect ed
fromA3, a - - het er ocycl yl sul f o roup optionally
substi t ut e%%ﬁ%ttﬁtﬁﬁ%gé%s@g%%gfpe(dﬁf rSoe%ékBt.é/(%f’r ef €t 2%% ’y,gar}é is the follow ng
group of substi tuentss: ]Ct%_ﬁg I a_cyano oup, a
nitro grou%, SB)a (}l%neqioflwegﬂar ar?gy tg?rq(rg%g',pd ﬁ@tﬁ%ﬁ@aﬁ%n%lo%g%%ﬁg% '
et hyl net hyleaydramye OraW, ﬁ&jﬁ@)hg@@wlf‘wmg oup, a carbanoyl oxy
group optionally substituted with group(s) selected fromA3, a d-C3

al kyl am no [@roaug optionally substituted with group(s) selected from A3, a
Cl -C3 al kyl group optionally substituted with group(s) selected fromA3, a

Cl - C3 al koxy gratip Opti opabbynsubst ithet ethawnialcgouRGEI) vseleeiredfirrom A3, a
cycl opropyl oxy group optionally substituted with group(s) selected from A3,
a cycl ohexyladxy tgreogp foptdconaliing substrivt utred ss tdrtgroupi{s) el ecd ed from
A3, a O -C3 al kyl carbonyl group optionally substituted with group(s)

sel ect ed fridm/A¥hegzeHal dgererdesedtal Kyle droumvinhaoyane - 6 al koxy
group, a 3- to 10-nmenbered heterocyclyl group optionally, substituted with
group(s) selEStedUerdm A3,

a halogen atom, anvamino group, a hydroxyl group, a t-
butoxycarbonylamino group, a Cl-C6 alkyl group, a C1-C3
alkoxy gfoup, a halogeno C1-C3 alkoxy group, a 3- to 10-
membered heterocyclyl'éroup, a 3- to l0-membered
heterocyclyloxy group, a dimethylcarbamoyl group, a
.diethylcarbamoyl group, an ethylmethylcarbamoyl group,.
and a methylsulfonyl group.

(6) The compound or the pharmacologically acceptable
salt thereof according to any one selected from (1) to
(5), wherein B is an amino group optionally substitufed
with C1-C6 alkyl group(s).

(7) The compound or the pharmacologically acceptable

salt thereof according to any one selected from (1) to



- 27 - a 3- to 10-nenbered heterocycl yl oxy group optionally substituted

Wi th group(s) selected fromA3, a 3- to 10-nenbered heterocyclyl carbonyl
group optionally substituted with group(s) selected fromA3, and a 3- to
10- menber ed het erocyclyl sul fonyl groupléptionally substituted with group(s)
sel ected from A3. More preferably, A2 is the follow ng group of
substituents: a dinmethylcarbanoyl group, a dinmethylam nosul fonyl group, a
car banoyl oxy)gr Q4R reRti @nald wrsuhstict WhedW th Qraoup(si el patgd fsom A3, a
01-03 alkylanlno group optionally substltuted wi th "group(s)” sel'ected from
A3, a 01-03nakkyl 1gmaup eplouvg@nal |y substituted with group(s) selected from
A3, a 01-03 al koxy group optionally substituted with group(s) selected from
A3, a cycl apropyBpxyhgr ooppophiional tiesphatrinaubed ghicah 1gT adpep)rt agdleect ed
from A3, and a cycl ohexyl oxy group optionally substituted with group(s)

sel ected fmehtA3her@0Z9p cAR ndépesents it vend old lewitregl giiowp  Off) swbst i tuent s:
a hal ogen atom an am no group, a- hydroxyl group,a cyano group,a 01-06 al kyl
group, a 01706 &hk&Ryngrodss, aNral ogeno 01-06 al koxy group,a 01-06 _
alkoxycarbonﬁlanlno group,a 3- to 10-nenbered heterocyclyl group a 3- to
10- menber ed é@érocyclyloxy group, a carbanDyI group, a - di d-C6

| kyl car bany| f | bly, A3
s Tho fof | ovi ng 0 bl GPTEGHSE ChchEb: & Omé&ér??rgg#%&]lyaﬁ‘céﬁﬁ Bffoup, a

hydr oxyl grggg % %%EOéX%?;gggéﬁ%nlnodgrou Séiéza I%yl roqp a Cl-C3

al koxy. group, Kox roup, ered

het erocycl yly)gr %@re%n:g“chteoéﬂe%erf%qb?'b%ﬂeat eOCHd yé}ﬂ:}( eﬂ{elq!‘!ﬂ[ hyl car bamoy!

dlnethylcarbanoyl group, |ethylcarbanDy group, an e

group, and 3 ramthAylgulsfignyl group. More preferably, A3 is the

foll owi ng group of - substituents: a 3- to 10-nenbered heterocyclyl oxy
group, a nethylsul fonyl group, a nethyl group, and a difl uoronethoxy group.
[ 003] B represents the follow ng group of substituents: an am no group

optional ly substituted with group(s) selected fromBl and

[Chemical formula 2]

A1-1

R

C ——A12

wherein each substituent represents the same meaning

as in the general formula (I),



a 3- to 10-nmenbered heterocyclyl group optionally substi tut-ed wth gr oup(s')

sel ected fromBl. Preferably, B is an am no group optionally
substituted with group(s) selected fromBl. More preferably, B is an
“am no group, a nethylam no group, or-adZethylam no group. Bl represents the
foll owi ng group of substituents: - 29 - a hydroxyl group, an am no group,

a Cl-C6 al kyl group, a Cl-C6 al koxy group, a hydroxy d-C6 al kyl group.
Preferably, Bl ih3-a GhyORiabkylc0%@ep.s Q03] dm¥%é¥%F%iéﬂ§”ns in the
aforementioned general formula (la) will be expl ai ned. In the fornul a,
each substidersdrBPILIBMS Jde SR J'ai N @s dddbe-gepesal cformula (1).
Al-1 and Al-2 are the sane or different and represent a hydrogen atomor a
group sel ectredif radmsAlbs tRrefeer@ablnl,, Alnd® Y sréphyskogen-@om —-CH,-, -
Preferably, Al-1 is a group selected fromthe follow ng group of

substi t uentdi-,a Wydr oxyl-Qyr.oup, a hal ogen atom a cyano group, a

di et hyl car bam)%/l group, a O-C3 alkyl group optionally substituted with
group(s) sdl®ctdd from A2, a C-C3 al koxy group optionally substituted with
group(s) selected from A2, a Cl-C3 al kyl carbonyl group optionally . - R
substituted witHl§rodpesyoseresfed s fom AP armagaleyigiaddwycar bonyl group
optionally substituted wt rou 3 sel ected from A2, a cycl ohexyl group
optionally asclft?ﬁtiaﬁaﬁtee(fawtt E%ﬁ&?ﬁé CEH§ %‘dt(frmmh%r Myt~ grbtip
optionally s ituted with group(s) selected fromA2, - 30 - a phenoxy
group opti c?nétills({/rogueﬁ]sﬁttoﬁi'ed wi th group(s) selected from A2, a benzbyl
group optional |y substit uted wi.th gr ( t .f , a 3-to

10- mrenber ed hetgrozycryl Sr_ 8‘3@&?0%% s‘?‘[cf sat%l%tlgj%el a%rqyﬁzgroup(s)

sel ected froBAdam S3-s410 Krdvrimrered el 81 Peys! ¥ oxyr 9F o4, %é@@%k ly

substituted with group(s) selected fromA2,” and a 3- to 10-nenbere

het er ocycl yWicar henw ey septdaradl |arsubstd tasedbwidd group(sy sel ected
from A2. More preferably, Al-1 is a group selected fromthe follow ng

group of suhstdttivertrsss:a di net hyl car banoyl group, a O -C3 al koxy group
optionally substituted with group(s) selected fromA2, a d-C3

al koxycar benylydyraayd gptdugnald yhasulystn tatted va tdyagroup{s)p sed ect ed from A2,
a phenyl group optionally substituted with group(s) selected fromA2, a
phenoxy gr sUpespiledaaposidbsrricumed with group(s) sel ected from A2, and a

3- to 10-nmenbered heterocyclyl group optionally substituted with group(s)
sel ected fromiar3 alkyl pqurc (Rdriiqnaandy faHR Hekt pred erabh \gr MR iSi s a

group selected fro he faqll owi ng group of 'substituents: a phenyl group, a
net hoxy gr 6l ',eciﬁf:f&?ﬁ/@%t'hyl group, a

2 (tetrahydr o-2H-punaned .00 GNP, QU 18k e (S OPLOPY) Q2) 8F Moy
selected from A2, : )
a Cl-C3 alkylcarbonyl/group optionaliy substituted with
group(s) selected from A2,
a Cl-C3 alkoxycarbonyl group.optionally substituted with
~group(s) selected from AZ,
a cyclohexyl group optionally substituted with group (s)
selected from AZ,
a phenyl group optionally Substituted with group(s)
selected_frdm AZ, '
a phenoxy grdup optionally substituted with group(s)_

selected from AZ,



- 31 - oxoethoxy group, a dinethylcarbanmoyl group, a 2- -

[ met hyl (et hyl sul f onyl ) am no] et hoxy group, a 2- ethoxyethoxy group, a .
2-[ (3R)-tetrahydrofuran-3- yloxy]ethoxy group, a 2-[(3S)-tetrahydrofuran-3-
yl oxy] et hoxy group, a 2-(tetrahydrofurags-3- ylnethoxy)ethoxy group, a

t hi azoyl group, a 2-[(4- nethoxytetrahydrofuran-3-yl)oxy]ethoxy group, and

a 2- (tetrahydro-2H pyran-4-yl oxy) et hoxycarbonyl group. [0032]- A
conpound havigag ARe gﬁra)%alogtqrdnglqy(ls)ukrgaefmgt@@%a#bgsﬁa&y?&t as
specified below is preferable: a piperidinyl”group opt| onal |y

substi t ut edeweldt <@r Fupis hosel ect ed from AI a pi perazinyl group Optionally
substituted with group(s) selected fromAl, or a norpholinyl group

opti onal | y asbsttict utoeehewittelt egy oim(e&)ocs_ﬁi]gﬁl efrdupmMiod1ie the follow ng
group of substituents: a hydroxyl group, a hal ogen atom a cyano group, a
di et hyl cashdmsyilt ugecdup ita diretupylsoardsalnoyt edyrioupy zh, et hyl nmet hyl car banoyl
group. a Cl1-C3 alkyl group optionally substituted with group(s) selected
from A2, aaCI3 ~C3 callkoxprgpedst dystticgieat 1oA et i T1rwe awtipabup(s) sel ect ed
fromA2, a O -C3 al kyl carbonyl group optionally substituted with group(s)

sel ect ed f PHRSAZC U €1 Meh DalOMPcE b GHRA © Gresi Wl%quyjsubstltuted with
group(s) selected from a cycl ohe group optionally

subst it ut ed %I % ogrida ﬁr\%}esr@ldeg'[e&‘frﬂ% kiﬂ{b\fﬂylgﬁ?‘&udjfbtp]t‘?r&ﬁﬂawy
substitute UD( S sel ected fro Xy group optionally

. Ssubsti tut %él\glstt t%t%ou(“' )t)h e l‘(?t &d fSr ,d aﬁbég?'n 1 group optionally .
substi t ut eqo\@ltBl] group(s) sel ected from A2, a 3- to 10-nenbered -
het'erocycl yl -group optionally substituted with group(s) selected fromA2, a
3- to 10-nenber ed> eﬁ:ﬁéoe&sﬁbxhgzsyogr QHR PRGIARZY l&%%tlryt uted with
group(s) selected fromA2, and a 3- -to 10- rrenbere het erocycl yl car bonyl
group opt i Qla:&|e|py:a$)llléstslatlltt ethaMddt gt Eingalected S¥ omd2, A% dsid he

foll owi ng group of substituents: a hydroxyl group, a halogen atom a cyano
group, a niafl-d grsoep graug metlkydtear Fargy |tigy dul 1 & dHetdwdgardmnoyl  group,
an et hyl net hyl car banoyl group, a di methyl am nosul fonyl group, a

car banoyl oﬁgﬂbqirtdmple@rwi onal 'y substituted with group(s) selected fromA3, a
01- 03 al kyl am no oup optionally substituted with group(s) selected from
A3, a 01-03 @llWIt%grl@tﬁlﬁb@mqun@m%psubstl tuted with gr oup(s) sel ected from
A3, a C1-C3 al koxy roup optionally substituted with group(s) selected from
A3, - 33 & §lcyd 6 rk@ﬁfw GEP UG &E&l@ﬁtqlol@m%%ﬁwq@td%twmgwwwp(s)
selected fro AZ} C exyI oxy group optionally substituted with '
group(s) sEFe&EE F&y 'a Cl - C3 al kyl carbonyl group optionally

hal ageno o &f %P%ci‘*%%fv)cﬁ%'o% F G0 Rl b oy g

optionally. t| tuts%ﬁe‘@'ttela ¢QuUpGs) selected fromA3, a 3- to 10 merrbered
het er ocycl grou op t Ionall'y sulistituted with group(s) selected from

A3, a 3- tta %@e’ﬁ%ﬁb%&% elereexahyl caRanvl, Qroup ptd d&!@ &) substituted

w t'h group(s) selected romA3 and a 3- to 10-nenbere
het er ocycl glksulfeaylf rgiomp ,opti onal |y substituted with group(s) sel ect ed
from A3,

a phenoxy group optionally substituted with group(s)
selected from A2, and
a 3- to l0-membered heterocyclyl group optionally
substituted with group(s) selected from A2.

'(13) The compound or the pharmacologically
acceptable salt thereof according to any one selécted
from'(9),to (12), wherein A2 is the following group of -

substituents:



A3 is the followi ng group of substituents: a hal ogen atom an am no group,
a hydroxyl group, a tbutoxycarbonylam no group, a C-C6 al kyl group, a

Cl - C3 al koxy group, a halogeno C -C3 al koxy group, a 3- to 10- nenbered
het erocyclyl group, a 3- to 10-nmenbered4heterocyclyl oxy group, a

di et hyl car banoyl group, a diethyl carbanoyl group, an ethyltethyl carbanoyl
group, and a net hyl sul fonyl group, B is an am no group, a nethylam no
group, or annethyham e HOUR BNGEA Sied: 400336 grdfb,; a nitrd
conpound havi ng thé general formula (la) having ‘each substituent as

speci fied belcaw,i & prekenilerAhdd/ i gadlydrogematoManinosuPodyi s a
group selected fromthe follow ng group of substituents: a

di et hyl caplvammyl group, a C -C3 al koxy group optionally substituted with
group(s) selected from A2, Cl - C3. al koxycarbonyl group optionally

substit ut ed watrragroolpiy) sselvec tagd: iforom 142, s ub sthisnyt e G rvoiuph optéwmad )| y
substituted with group(s) selected from A2, a phenoxy group optionally

. substit ut edokTregr uPs P el ected from A2, and a 37 to 10-nenbered

het er ocycl yl qfoup gptionally substituted with group(s) selected from A2,

A2 is a grGupisélPeltdd MM BE TR 195 IR ol B1S suibstsd uehts: a

di met hyl car banmoyl .groyp, .a dinet hyl am nosul fonyl group, a cafbannyloxy
group opti8E£PP¥S§u6§ﬁF€G€§gfﬁ§Ph roup(s) selected fromA3, a O-03

al kyl am no _grQup.-opti.onal ]y su it ut Wt raup(s) selected fromA3, a
- 01-03 al kyla1 éﬁo%& %{%tkg)gngrlof%s%glﬂ%ﬁe@&/ vﬁ%%&gl?to“%e( s)mgte ected ?;Sr om A3, a
01- 03 al koxy 19QuR ¢RioRad Iy substituted with group(s) selected from A3,

- 35 - a cyclopropyl oxy group optionally substituted with group(s) selected
from A3, and cq-@eclaqm@s% Qb A iRt 10nAl d b substd d itk i d s o5 oA (s)
sel ected from A3, 31s a group selected fromthe foll ow ng group of
substi t uentsgleatdd tfeoklDaumnbered heterocyclyl group, a 3- to 10- nenbered
~heterocycl yl oxy group, a nethylsul fonyl group, a nmethoxy group, and a '
di f | uor onethoyy lgpawpy 1¥xys grékdp, op@HnalFINH-sulrt itNeted witB is an am no
group, a methylam no group, or an ethylam no group, and X is -N=. [0034]
As the congowne (saviseg etiegédmemalAX,ornmul a (1), ones denobnstrated in
Exanpl es are particularly preferable. Particularly, the follow ng conpounds
are nore prefgcdlphexyloxXy gmsiurerdrdipialily suhsiaphitad ivditde- 2- car boxani de,
8- nor phol i n-4-y1-1, 6- napht hyri di ne- 2- car boxam de,
8- (4- pheny95Pper(&2i feL8FPRY T CMhdpht hyri di ne- 2-

a Cl-C3 alkylcarbonyl group optionally substituted with

group(s) selected from A3,

. a 3- to l10-membered heterocyclyl group optionally

substituted with groﬁp(s) selected from A3,

a 3- to l0-membered heterocyclyloxy group optionally

substituted with group(s) selected from A3,

a 3- to l0-membered heterocyclylcarbonyl group optionally

substituted with group(s) selected from A3, and

a 3- to l0-membered heterocyclylsulfonyl groupvoptionally

substituted with group(s) selected from A3.

[0019] |

(14) The compound or the pharmacologically

acceptable salt thereof according to any one selected



car boxam de, 8- (4-nethoxypiperidin-I-yl)-1, 6-naphthyridine-2- carboxam de,
8- [3- (nmet hoxynet hyl ) pi peridin-1-y1]-1, 6-napht hyridi ne-2- carboxam de,

8-14-[ 2-(tetrahydro- 2H pyran- 4-yl oxy) et hoxy] pi peri di n-1y11-1, 6- napht hyri di n
e-2-carboxam de, - 36 - N-ethyl-8-(4-[2-(tetrahydro-2H pyran- 4-

yl oxy) et hoxy] pi peri din-1-y11-1, 6-napht hyri di ne-2- carboxami de,

8-{4-][ 2- (cyclopropyloxy)ethoxy]p|perldln 1-yl1-1, 6- -

napht hyri dimex?-@ar hoxamode, wherein A2

8-(4-[2- (dlnethyﬁgnlno) égoxoethoxy]plpé??df#f?%ﬁjﬁhe(£OlIOWlng
naphthyr|d@&@ﬁ%waﬂky@ﬁyﬂtkhaﬁki4-(d|nethylcarbanDyI)plperaZ|n-I-yl]-1,6-
napht hyri di ne- 2- car boxam de, -

8- (4-{2- [ met kyilmenetyiydastid eyl )eardung) et Wyé‘d)t;p]&i’mﬁt@s&kfonyl group,
y11-1, 6- napht hyri di ne- 2- car boxam de,

8[4(2eﬂmm@mm%MwmmMWpbwﬂmhﬁmammmmwme@mm@hm@mﬁa
8-(4-{2-[(3R)-tetrahydrof uran-3-yl oxy] et hoxyl pi peri di n- 1-

y11- 1, 6- napiftifatedt feom dedboxan de,

‘N- et hyl - 8- (4C%?6%§3R) t et rahydr of ur an- 3-

yI oxy] et hoxXyl Khamipe ﬂ@%m’ﬁmfﬁﬂm b el e wiet h

8-(4-{2-[(3S tetrah r of ur 3- y] et hoxyl pi peri di n- 1-
yll-1, 6- naﬁﬂ%hf?l i eqf cafgg}"ﬁr&g%
N- et hyl - 8- 4 127 (3 ).~ tetr rofura
onxy]ethoxy§%|6£r|§H¥H %ﬁh t%%ﬂ%#%%i%ﬁ?? S uted B Heoup (s
8-{4-[ 2- (tg&ﬁ@ﬁﬁgkpﬁgkﬁp7§;ylnethoxy)ethoxy]plperldln lyll-1, 6- naphthyrldln
e- 2-carboxam de, N-ethyl-8-"(4-[2-(tetrahydrofurah-3-
yl met hoxy) et haxyd3pipadd:di Rrdoupl Epk1Gaphy i i rlsg %@P@Eﬂ? - 37 -
4- pi peridi n-1-yl -i soqui nol’t ne-6- car boxam™de
4- (4- phenylspilpestazl Fdony I3, soqui nol i ne- 6- carboxanlde
4- mor phol i n- 4-yl i soqui nol i ne- 6- car boxam de,
4- (3S) - 3- @Emetyhixopreidwiloxyi perduti Rok-1ydd Sioguurdt inartéed cardyoxani de,
4-[ (3R) - 3- (et hoxymet hyl ) pi peri di n-1-yl ]i soqui noline- - carboxanm de,
4-[ 4- (1, 3- whicapd|s-) 298l Desitpet dziom |A3y| Jarsbqui nol i ne- 6- car boxam de,
4-14-1 2- (tetrahydro 2H pyr an- 4-yl oxy) et hoxy] pi peri di n-1yl i soqui nol i ne-6-ca
-rboxani de, 24 F@ﬁﬁbﬁévﬁbﬁbﬁywbﬁﬁPQQﬂ@éqxn%Hhﬂ&hﬁuﬂed with

yl I'i soqui nol i ne- 6-car oxanld%, trans- 8- (4-{2-[ (4-nmet hoxyt et r ahydr of ur an- 3-
yI)oxy]eth&%?PﬁiﬁérF ARS8 )P Aapht hyri di ne- 2- car boxani de, and
(2-carbamyl- 1, 6-

2-(tetrahydro-2H; | ox 4-

napht hyri di n- 8- 995% gg?a§¥ﬁ80¥%§a9%o§9@apgarPGG@éPglCallYThe phrase
optionall it ferabl refers to either be
unsubstltu%bgggﬁgbé%hgggubH?m?%¥§h Wit Jﬁ%’ﬁb P M SuiS Qﬁéhs

The "3- tos ered ter |, qr zetidin group, a
pyr roI i di nyﬂ‘%é“?g%g, tg) 1?121 di %%Jﬁi 9%033%% d exas'uo?r o]T%ﬁqr go[ré)% bC} ur anyl
group, a pispestdiciyent@r-oup, a norbhol i.nyl . group, a piperazinyl groUp, an
azepanyl group, a 1,4-diazepanyl group, a pyrrolyl group, a thiazoyl group,
a pyridyl @reupogar etioa)y droRYiindy lgroup38 & /%y 12 g}ﬁdpahyéirtopyranyl
group, a tetrahydrofuranyl group, a tetrahydr0|squ|no i nyl group, or a
decahydr oi $aguixyalairmnydraipo group, Ehel-3:6 ta KiQ- nphgy,ed het-erpcycl yl oxy
group” is the aforenentioned 3- to 10-nenbered heterocyclyl group to which
an oxygen atldnxiys ohowpd, aarc lrogfegres Ale-CGan adietdydigndupxy agrdufo ao-
pyrrolidinyl oxy group, a piperidinyloxy group, a norpholinyloXy group, a

pi per azi ny P6pegesu e tar oxxepgarty laoeyrgr eup - &ol, 4-miimdeepany| oxy group, a
pyrrol yl oxy group; a thiazoyloxy group, a pyrldyloxy group, a

tetrahydroé? ﬁ&@Fﬁ%?dﬁﬁ@dpgﬁ?qﬁet@aﬁwmQﬂ%M%ﬂﬂﬂhﬁapX%wﬂﬂ?uﬁa a

tetrahydrofuranyloxy rou a tetrahydr0|squ|noI|n | oxy group, or a
decahydr0|§6§ﬁ|ﬁ&ﬁ%ﬁﬂ(%%ﬁ%ﬂﬁﬁbb' an’ efy lme t hyg opyd eré&goup,

het er ocycl 1carbo ro the af orenenti oned 3- to 10-nenbered
heterocyclé gr oﬁﬁxpgqﬁﬁﬁ% & cé?ﬁﬁﬁyl group i s bound, and refers to group,
group, groyp,-an azepanyl car bonyl group, a 1, 4- dlazepanylcarbonyl group, a
pyrrolylcarbonyl group, a thiazoyl carbonyl gr0up, a pyridyl carbonyl group,
a tetrahydropyridyl carbonyl group, a tetrahydropyranyl carbonyl group, a

t et rahydr of uranyl car bonyl group, a tetrahydroi soquinolinyl carbonyl group,
or a decahydroi soqui nol i nyl carbonyl group. - 39 - The "3- to

10- mrenber ed heterocyclyl sul fonyl group” is the aforenentioned 3- to

10- menber ed heterocyclyl group to which a sulfonyl group is bound, and
refers to an azetidi nyl sul fonyl group, a pyrrolidinylsul fonyl group, a

pi peridi nyl sul fonyl group, a norpholinylsulfonyl group, a
plpera2|nylsulfonyl ~group, an azepanyl sul fonyl group, a

o - o o I S S o T N Y



The "01-06 al koxy group” is the aforenmentioned 01-06 al kyl group to which
an oxygen atomis bound, and is preferably a nethoxy group, an ethoxy
group, a propoxy group, an isopropoxy group, or a t-butoxy group. The.
"01-06 al koxycarbonyl group” is the afaorenenti Oned 01-06 al koxy group to
whi ch a carbonyl group is bound, and is preferably a nmethoxycarbonyl group,
an et hoxycarbonyl group, a propoxycarbonyl group, an isopropoxycarbonyl
group, or a t-butoxycarbonyl group. - 40 - The "01-06, al kyl carbonyl
group” is the afor ngﬁfﬁéﬁégng¥g§5ﬂqaﬁ R T8 Wit SHEBY car bonyl group i s
bound, and i bl y;.a 1 I hyl car bonyl . group, a
propylcarbd%i?@%f%ﬁ%? %%172%%%§ﬁ§¢c%#%%g§f§grgép¥n%rOggbé?§g8§?§onyl group.
e Ch oo eyt el TOny|L g oupied oLt es al or eENLL ORgd: O Boabit oroup fo.
whi ch a sulfonyl group is bound, and is preferably a nethylsutfonyl group,
an et hyl sul syt i gioups: a propyl sul fonyl group, an isopropylsulfonyl group,
or a butyl sul fonyl group, of .which a nethylsulfonyl group or an

et hyl sul f onylhar@gm i stomr earprafefaby eoughea " hydroxy1 04r86pal Kyl group” is
t he aforenmentioned 01-06 al kyl: group to which a hydroxyl group is bound,
and i s prefregtdhlly ardwmelr oxymettiysy gyoop, aa hydf bxyedhythgrouproapnd a

hydr oxypr opyl group, of which a hydroxynmethyl group and a hydroxyet hyl
group are norlpef@ ey lanino queup 032 05~ cyel batkghbgredp” is a cyclic
al kyl grouq}having a carbon nunber of 3 to 6, and is preferably a
cycl opr opy | PYrotisY & ey d iR y12 giour? B0 themeperd yhegebapycbylaxeycl ohexyl
group. The "03-06 cl oal koxy group” is the aforenentioned 03-06

cycl oal kyl %ﬁ?ﬁﬁ?tQJQQW§§P%ﬁFQ5RRﬁ§&%H YR bt BRENYSSprePRYAbly a
cyclopropyl(ﬁ_)gyll roup, a cycl obutyl oxy group, a cycl opentyl oxy group, or a
cycl ohexyl o d?bup. [0037] - 41 - - The "C6-Cl10 aryl group" is a
phenyl group, an;irnd I a apht r-oup, . of, which a phenyl
group is prefergéﬁg.%%£-Cg#ggﬁmﬁ%?%igj%?@?g%ﬁi§%%ﬁ§i3%§¥%e af orenent i oned

06010 aryl grou 410 M Lht amaxygen at om i 5q boynd, , and. i s, A phggpoxy group,
an indenyl oxy group, and a napht hyl oxy group, of ﬁ%lch a phenoxy group is

preferabl e.fridie ('O6-t@LO0(Jany, et 95 oup"ths thel &b ongnertiongd 06-010
aryl group to which a carbonyl group is bound, and.is a benzoyl group, an
i ndenyl car barbdtitgreoupy: and a napht hyl car bonyl group, of which a benzoyl
group is preferable. The "di 01-06 al kyl carbanoyl group” is the
af or enent i gnet 07 A8 -atdayde radb U ter oty <y A asoa oy | 3groaipl s bound, and
is preferably a dinethyl carbanoyl group, a diethyl carbanoyl group, or an
et hyl met hy RSy Ihgfreoisycly Loxtheg ralip 018 06= el ks ahf orosll §omyd, group” i's
t he aforenentioned Cl-C6 al kyl group. to which an am nosul fonyl group is
bound, and TSt SRR, éﬁ@t%%%@ﬁﬂhwlg@mp. The " Cl1-06
alkoxycarbonylaqgﬁﬁ gkoup" is tge af orenenti oned 01-06 al koxy group to

I*am’ d -

whi ch” a carbony gr 6APPPE o GRd FRgn#leE meceieddmat Ly

t but oxycar 1Lno. aqr : The "01-06 al kyl am no group"” is an am no
group to m%%épgcrr?glo gst%e@é:fhéerreer?efntalcocnoerdjjd’lq%aarrk%loriﬁ O?Fp]sg‘f%e ound, and
is preferabl et hyl armi no’ g - - 42.;_ et hyl am nqg. group,
propylaninghéﬁgdgs gﬁJﬁgggﬂoggggﬁ?ﬁgqbféhp%}%ﬂ a &tylaﬁﬁ%d Fbﬁgf‘[0038]
The "hal ogem@@1)C6 al kyl group” is the aforementioned Cl1-C6 al kyl group
that is substituted with hal ogen aton(s). Exanples thereof include a
f1uoronethyl grqup) andi Ebugoonet Byl t8owpa rdaldoiftuerangt hyl group, a
fluoroethyl group, a difluoroethyl group, a trifluoroethyl group, a

f1 uor opr opydcagpoignlea stiIfd uGreoRIEPH @ lithg ad rid) uor opropylwid i, a
fluorobutyl group, a difluorobutyl group, a trifluorobutyl group, a

f 1 uor opent Wl-gr dup,a ayrdivd werlepanrtdy|f rgmoume af d1rlid oy apentylogroup, a

f1 uorohexyl group, a difluorohexyl group, a trifluorohexyl group, a
pent af | uor GetpdL tgpedd$ . a hexaf |l uor opropyl group, a nonafl uorobutyl group,
a chl oronet hyl group, a dichloronethyl group, a trichloronethyl group, a
chl or oet hyl2 gH6aY,1 &TAUEhI Gr SEHEXYgIIWP a & maHlonoetthy ] goun, @

chl oropropyl group, a dichloropropyl group, and a trichloropropyl group.
"The " hal og@ﬁo(%@t-%@yﬁrﬁdﬁ'@'y&@ﬁ"4i‘§’,]{0r¥é’)ﬁt&%rﬁﬁ%d P1X06 al koxy group
that is suq%;khyt%%)mﬁﬁh nakgggn at o s). Eﬁﬁqples t hereof include a

f 1 uor omet hoxy groupty &7 ASrometn G qup, S G A setdioxy group, a
fl uoroet hoxy group, a difluoroethoxy group, a trifluoroethoxy group, a

fl uoropropoxy group, a difluoropropoxy (jroup, a - 43 - trifluoropropoxy
group, a fluorobutoxy group, a difluorobutoxy group, a trifluorobutoxy
group, a fluoropentyloxy group, a difluoropentyloxy group, a _
trifluoropentyl oxy group, a fluorohexyl oxy group, a difluorohexyl oxy group,
a trifluorohexyl oxy group; a pentafluoroethoxy group, a hexafl uoropropoxy



The "hal ogen atom can be, for exanple, a fluorine atom a chlorine atom a
brom ne atom or an iodine atom of which a fluorine atomor a chlorine
atomis preferable. [0039] ~ The term"treatnment” refers to curing or

i mprovi ng di seases or synptoms, or suppfessi ng synptons. The .
"pharmacol ogi cal |y acceptable salt thereof" refers to a salt that can be
‘used as a nedicine (for exanple, ones listed in J. Pharm Sci., 66: 1-19
(1977)). T RAUN h esan. i on i cidic group or a
basic gr ou%%(c%‘r? be oggtrg{urﬁ;édeaag{la bas}flcéaslgifgtm%la éz);lc ’d?% %alt t hr ough -
reaction Wi tah DagR 10y 18 18 i, 1 rBsRest 4 Med ¥y éf@ﬁgfqgez;such a,salt is
referred to as the "pharmacol ogical ly acceptéﬁle salt thereof."

Pref er abl e etarmleashcofy ayrphay,mec o -ogi IR 4 tye ecepd abf erapasi ¢ salt” of the
conmpound of the present invention include an alkali nmetal salt such as a. .
sodi um - 4doxyaltthoxy potcagsi umal t3S jande ardh du eifa sah+3- an al kal i ne
earth nmetal salt such as a magnesiumsalt and a calciumsalt; an organic
basi ¢ sal t Yshety Je bk NGty rordohdie ealsed o faramt 2t hyl ami ne salt, a
tributylamne salt, a diisopropylethylamne salt, a dicycl ohexylam ne salt,
an N-net hy YPiFEicdine t[wiky, e Py di idrisarayl aozeupyra o} Ui 4opyri di ne sal t,
and a picoli sal.t; or a ino acid salt. such as a glycine salt,. a |ysine
salt, an a r{ﬁloﬁ%’tsedtlrta,hyﬁ%qrh%ﬁéf 1Y SERPEY O QRci St t2- and an
aspartic aq€%€¥ﬂ§ déﬁ_jggch aqéy al i petal salt is preferable. [0040]
Preferabl e SxXanp! B8 iSF 4 phAHRCOI0gIAI T REeH At e "H? Wt salt” of the
conpound of%kﬁgﬂpresent i nvention include a hydrohalide such as

hydr of | uori de, hydrochl ori de, hydrobrom de, and hydroi odi de, an . inorganic

acid salt such asofi that eonpelehl Brate. 2%5E%h%©lﬁﬂﬂfﬁﬂgﬁfhate; an organic

acid salt such as [ ower al kanesul fonate such as nethan fonat e,
trifluoronetduneswifonatie, andihanessddonaties Ayl sl fanat e such as
benzenesul fonate and pt ol uenesul fonate, an organic acid salt such as
acetate, marate,(Surmr atls,) ,Sueeide,B Gid rad emasc o bale, op i diat By

oxal ate, and nal eate; and an am no acid salt such as a glycine salt, a

"l ysine sal tsulkeat idngieni me tdaldl,-Can adrkyilt hjrmeased)t, a glutamic acid salt, and
an aspartic acid salt, of which a hydrohalide is nost preferable. [0041]

45 - The dérpoilihg epmphangr esefrthe Phremmiacy logitded Jphar macol ogi cal |y
acceptabl e salt thereof nmay absorb water, contain hygroscopic water, or
form a hyd@&EPtReR 18T i aee TatafRsspifermy dro subj edtedakected

recrystallization. The g@ sent invention al so enconpasses conpounds in such
various form® i Hydratlds) 'soiNFES Bind GV StHNDABRRR pits. [ 0042]
The conpound ,of Eggjgfesent inventiao salt thereof, or a solvate thereof

may be predent YaSTES SUS HPormdr &5 FeH A et ¥ i soners i ncl udi ng a
cis-form a trans»forfL &LGw, RQUEQW?%%’p%%§§ﬁ%%ﬁkoq%%ﬁ guch as a D-form
I ng th conbi 0

and an L-form gepen on e kind and nation ofl§Ubstituents..
Unl ess ot heress -shecishhealdne fext ri ctnds dhe caumeunul of the pyesent

i nventi on enconpasses all

cont ai ni ng fihese dyserer1and «8ief86i SONBY SN any , ratio. A mixture of
these i soners can be separated by publicly known neans of partitioning. The
“conmpound of[ 0028 Jpresent i nvention al so enconpasses a | abel ed conpound,
nanel y -the conpound of the present invention in which one or nore atons are
substituted wth2BadRoaochpwendr spdrradidodebinv e hies Gloapes ifqio g rexanmlfe, 2H,

3H, 130,C, C and 35S) . [0043] Further, the present invention also
enconpasses opiraanacologgiac alhlay mesdstols gl 190 -acaldmtkiprodraigs Wfetdref conpound
of the present invention. A pharmacologically - 46 - acceptable prodrug is

a conpound SRLDSF T8 igrdup i Hatd c@piéd ordiaraed-dan@mniaa no group, a
hydr oxyl group, a carboxyl group, and the |ike of the conpound of the

i nvention By TF@RGIY ¢ o Under apiVdid isHineal 2 < A ke Exanpl es of a
group form.ng ,such _.a . .pr.odrug .inclu nes described in Prog. Med., Vol. 5
pages 21578(%4Zf%fpyfﬁ§§eﬁ%%ﬂaﬁ%7¥ > aWﬂﬁﬁ%Rﬁ%ﬁ%ﬁ%ﬂeT4hnslation
developnen%ag&fﬁgﬁﬁqueutical product) (H rokawa Shoten Ltd:) Vol. 7,
Bunshi Sekkei itéral’ translation: nolecul ar design) pages 163 to 198;
Advanced Drug Delivery Reviews (1996) 19(2): 115 to 130, etc. Mire
specifically, exanples of the prodrug of the conpound of the present

i nvention having an am no group include theconpound in which the am no
group is acyl ated, al kylated, or phosphorylated (for exanple, the conpound
in which the amno group is converted into eicosanoyl, alanyl,
pentyl am nocar bonyl, (5-mnethyl-2-o0xo-1, 3-di oxol en-4- yl)nmet hoxycarbonyl,
tetrahydrofuranyl, pyrrolidylmethyl, pival oyl oxynethyl, and tert-butyl).

Al so, nore . specifically, exanples of the prodrug of the conmpound of the

T g, o [ o 1 1 o I Y M Y o LR T T

of these i1soners and, stereoi soners, and a m xture



- 48 - (third edition, 1999)" witten by T.W Geene and P.G Wits. These
protective groups can be appropriately selected in accordance with their
reaction conditions. According to these nethods, a desired conpound can be
obtai ned by introducing the substituentgand carrying out the reaction, and
then renoving a protective group or converting the substituent into a
desired group, as needed. Further, a prodr ug of the conpound of the

present iny nt an be rod to the afporenenti oned
protective 8Sr o4|ups e | nitodid A;l djsﬁéc)lf (v d?%ﬁfl%tkPWfJodJam?a material or

i nt er medi atc%rq)cgm% or carrying out the reactions using the conmpound of
the present 1 nvention ‘produced. The reaction can be carried out by appl yi ng

a net hod puyhl ﬂ%e“t@%ﬂ&ﬁﬂqsﬁﬁﬁ id Icgwpelaét %ﬁhhoﬂﬁ %T]ghydratl on,

normal |y perfor nmed, for exarple, "esterli Ion

and hydr ogenatddamide, Her ei nbel ow, the production nmethod of the corrpound
of 'the present invention will be described. However, the production nethod
is not |ima-gdt[@-( h&wmm4m¢m%xy)%@wxy\ﬂylpépﬂﬂﬂ 1- An
overvi ew of the production nmethod of the conpound of the present invention
i's shown bedldwl 'Fhataghg;hthel i reorfpousndbofat e present invention (1) can be
produced, using a conpound (I') as a raw material, by a method including
principle é\]t‘ Ydf‘8(‘1)4 [ Gdrciaty dro - mepyréhet‘efocycl yl group "A" in the
presence of palladium catal ysts and (2) carrying out an am dation reaction
usi ng B-H. Y Gienisdaosdmines 3imad -v1 (), ariapdtifoncvdite 2 H/ -OR is

t ransf or ned t%B ). (r) Z: Hal ogen or CF3S020- R : al kyl, aryl, aral kyl
B-H amoniq P ‘or secondery am ne Furt her, t he producti on

met hod in i,Gh he het er |-yl contains a n atomas a
hetero at o%nvmqll ! t2 A O\eéj e QCL}IP X)@eqjtﬁﬁrl[%]dhé] 3?@1 g{ formul a 4]
Synt hetic i t Derl vatives Method A

Hal ogenOHa:Mel-a%jElﬁlkgl 5s;"" % Pﬂfﬂ&%ﬂ@@% "I\LAORa A-1A-2 N------ . Fl +/

RACHN. , - _, 5 (Rd (oat @ iGN 1Rl GRf el nati an, (DL 2 @)n R yla}l kylggroup,

aryl gorup or aralkyl group

naphthyridine-2- carboxamlde,
8—[4—(dimethylcarbamoyl)piperazin—l—yl]—1,6—
naphthyridine-2-carboxamide,
8—(4—{2—[methyl(methylsulfonyl)aminojethoxy}piperidin—l—
yl}—l,6—naphthyridine¥2—carboxamide,
8—[4—(2—ethoXyethoxy)piperidin—l—yl]—1,6—naphthyridine—2—
carboxamide,
8—(4—{2—[(3R)-tetrahydrofuran—B—yloxy]ethoxY}piperidin—l—
yl}-1,6-naphthyridine-2-carboxamide,
N-ethyl-8-(4-{2-[(3R)-tetranhydrofuran-3-
yloxylethoxyl}piperidin-1-yl}-1, 6-naphthyridine-2-
carboxamide, |

B-(4-{2-[(39) teerahydrofurar 3- yloxvxethoxy}plperldln 1-

yl}-1,6-naphthyridine-2-carboxamide,



A-30 B-HB-H MeOH or Me3Al (4) The production nethod Ais a nethod
for producing a -naphthyridine conpound (4) of the present invention,
including the follow ng steps: - 50 - A-1: converting a conpound (1) into
a conpound (2) by an esterification redéti-on of a carboxyl group using an
acid catalyst and the like in an al cohol solvent, A-2: reacting a cyclic
am ne conpound with the conpound (2) in the presence of a palladium

catal yst tqrapace-the hal FellleR hihyridine ring of the
conmpound (2) byﬁg'cycﬁic a&?g%ﬂdgguptﬁyﬁﬁgﬁﬁggpaﬁconpound (3), and A-3:
per form ng yan:amedaid:-Qn Jigactiom-betyrepn the, g5t efy 91 Qupe 0f_t he conpound
(3) and an ami ne to produce the conpound (4), the conpound of the-present

i nvention.. dd®bKanfiCrem cal formula 5] Synthetic Method toward
~Napht hyri di ne Derivatives The production nethod Bis a nmethod for
produci ng & -radphitry(rtiedi reeh yehnpoureh (B5)y ofie t e pr esient y j mieat 1 onp - iacl udi ng
t he follomjn% stgps: B-la or B-l1b: producing an an de conpound (5), and
5-2: perf or TR i g orr agdrawmi@e cycl i ¢ ami ne conpound and t he
am de conpound (5) in the presence of a quaternary ammonium salt such as

t et r abut yl AmFEAUM S ddi e alie tar ek Sfietaas3 pot assi um carbonate to produce

- 51 - the naphthyridine canpound (.6),, the conpound of the present
i nventi on. yrl“%ht‘ OyXB’-)Ie q]os"ygr{jgtpeept l%’&n‘d&n@%@%%%@?ﬁb&%ﬁ”?ﬁ‘m th ,amne

to produce Eﬂ&)ag%g%kgonpound (5). B-1b is a step of reacting the
conpound'(éﬁ Wth an ani ne to repl ace the ester group by an am de group to

produce thqﬁ?ﬁﬁg%fayﬁx¥%¥}{égqﬂﬁgggﬁﬂn%&a{%ﬁfﬁ%xgﬁgggla 6] Synthetic

Met hod t owa I'soqui nol i atives " The

product i on.gnety LIS 5 f rQeIEd 1 Ak 1 00 ' onpound (12)
of the conpgﬁn3%§¥ €L§’g?i§§§¥¥*1f298§tion, %ﬁ%éﬁgaiﬁg5%%é§%%ﬁ#%§% ng steps:

C 1. treat irghcar L@IERWHIG (1A)s dMtih A ikases 1o aoswariqét into a conpound (8),
C-2: reacting carbon nonoxi de and an al cohol with the conpound (8) in the
presence of4-g (@al)l-adi (urattatainesth o garnootice e -est Bf s &Qmposmnth 493+ 0- 3:
trifluoronethanesul fonyl ating the phenolic hydroxyl group of the conpound
(9) to producoxagumsound (10), - 52 - 0-4: simlarly to A-2, performing a
reaction on the conpound (10) inh the presence of a palladiumcatalyst to
produce a donpoilfnd Y 1{met hargme tdys:) thyakriol dizi g v hiel sstwrn g oup- ©f t he
conpound (11) to generate a carboxyl group, and perform ng a condensati.on
reaction b 34 “&mi ne and the carboxyl group to produce the

i soqui nol i ne compound ,(,.12),. the conpound of the present invention.

The coupl i fg [ea %6&%&%%%%7%&?ﬁ%?%ﬂﬁ¥ﬁﬁ%ﬁiﬂﬁ%§kﬁs%ﬁ%%ﬂ?%&ﬁ?ﬁﬁtataIyst in
the steps %é%ﬁ%%%ﬂ%d%)”' | be expl ai ned bel ow. [ 0049]

14

4—{4f[2—(tetrahydro—ZH—pyran—4—yloxy)ethoxy]piperidin—l—
yl}isoquinoline-6-carboxamide, |
4—{4—[2—(cyclopropyloxy)ethoxy]piperidin—l—
yvl}isoquinoline-6-carboxamide, |

trans-8-(4-{2-[ (4-methoxytetrahydrofuran-3-
yl)oxy]ethoxy}piperidin—l—yl)—1,6—naphthyridine—2—
carboxamide, and
2—(tetrahydro—ZH—pyran—4—yloxy)ethyl'4—(2—carbamoyl—1,6-
naphthyridin—B—yl)piperazine;l—carboxylate.

[0024]



[ Chem cal fornula 7] groups as descri bed above. R7 refers to a hydrogen
atomor a protective group of a carboxyl group. Z refers to a group that
can serve as a |leaving group during the coupling reaction. A

commerci ally avail abl e conpound or a_cagmpaund produced in accordance with

t he nmethod described in the literature (for exanple, Journal of Medicinal
Chem stry, - 53 - 42, 16, 1999, 3023 to 3025, Journal of Medi cinal

Chem stry, 40, %% 1%?7 2910 to 2921, Bioorg.,K Med. Chem 11 (2003) 1451 to
1464, and TetraHédron’ FEEIFSGES)C Qngﬁﬁﬁﬁl?% %@%RF%%l%gc%ﬁ%ound havi ng
the general _{

[ | abl e d
produced in @ corégnce\M%rPQféﬁr$$c$%§%ﬁ%%gV%%?%8 aggﬁnggfgsé eagogonpoun
comound haying. e, eneral Lot (1Ll 8l ) A comound hving Lhe

I d) ca h I'i

general formula be pro rough a coup f8acti on bet ween

t he compoung-iayd nghdheygener al fornuLa (I'l-a) and the conpound havi ng the-
general formula (ll11-a). This coupling reaction is carried out while
heating in the presemee ¢haampaldadidim casrdysisich |dganehidg base, and a
solvent. Thi.s coupling reaction can be perforned in accordance with the
met hods desct4)bedvhaye frort rex grpd ena dJowt hak 1 of o gant cofhesi stey, £8%, 10,
2006, 3816 to 3821, Chem stry A European Journal, 12, 19, 2006, 5142 to_
5148, : O ganiendteinerestengde2003, 815 to 818, and Journal of Organic

Chenlstry, 73" 2008, 1429 to 1434. [0050] The ami dation reaction in
the steps A-3, B2|6a\ Te phagi@cers iwid ) drenrod tai ateck ded ming Gheni cal
formul a 8] (I'V-a) (l-a) The am dation reaction is carried

out using a:%@ndeHH“ﬁHV|§EFtﬁﬁﬁiﬂﬁﬁﬁ%ﬂl$%¥n%@%P?$¥th9nah% Bsed fTars

am dation reaction ¢ be carried out in accordance with the nethods
descri bed iMPFort €k gﬁﬁT %gﬁﬁéi " 1948 45 203, J. Am Chem Soc.,

1950, 72, 1888, 96 S 1973,
95, 875, and J. %ﬁg E%Iﬁ%hg %%%f§ %1 lﬁqxﬁﬁﬁoré}hgTﬁ%ogoupl|ng
t | b la 9
sl P ol e, g (047 £ ST T,

as descri bethahMEenti P or treaf%éﬁ%”%%céaéigegyé'éggﬁglggggoﬁfghor a

conmpound produced in accordance wth the nethods descri
literaturedsnaised B la gonpound having the general fornmula (11-b). A
commerci ally avail abl e conpound or a conpound produced in accordance with a
publicly known réBhodheaphbemasedtdsad compeisid ihaviangdheigenes al

formula (lI1l1-a). A conpound having the general fornula (I-a) can be
produced t hi?oligh whesmipl ity rddaatd o does webat ¢ dew Compovne havabgl  sre
general formula (I1-b) and the conpound having the general formla (III-a)

This coupl ilfy IEERARVPSiS carried out while heating in the presence of a
base, a quatern ammoni um salt, and a solvent, or in the absence of a
sol vent. This cdaéllﬁg meshedi 4R TcARPES HErF Gansd Mat aeddrdance with t he

met hod descrlbed i.n, ({ exanpl e, Journal _of Medicinal Chemistry, 48, 7,
2005, comprising administering an effective amount of the

pharmacéutical composition according to (24) to a mamﬁal.

(30) A method for preventing or treating a disease
associated with bone metabolism, comprising administering
an effe;tive amount of the pharmaceutical composition
according to (24) to a mammal.

(31) A method for preventing or treating
osteoporosis, comprising administering an effective
amount of the pharmaceutical cdmposition according to

(24) tQ a mammal.



2388 to 2406. The conpound of the present invention produced by the
af orenentioned nethod can be isolated and purified by a publicly known

met hod, for exanple, extraction, precipitation, distillation,

chromat ography, fractional crystallizatilon, and recrystallization. _
Al so, in the case that the conmpound having the general formula (1) of the
present invention or a production internediate thereof contains asymetric
carbon, enantioners exist. Each of-these enantioners can be isol ated and
purified by a standard nethod such as fractional crystallization (salt
fractionatiQpadthddi ch rredb s &0 NAPLEQHRr s recrystallized with an
appropriate salt, and col um chromat ography. Exanples of reference
literature fopg2s net hod of separating an enantionmer fromracemates include
J. Jacques et al., "Enantioners, Racemates and Resol ution, John Wley And
Sons, Inc." [0052k compolinel ednmpoungrafsdrite ipresenton nventi @y ssaighl y
safe and exhi bits favorabl e di sposition, and al so, has an excell ent

ost eogenesiaiprotiotlding dotvombHentiespohet tompowridsof itthengr esent invention
can be used for the prevention or treatnent (particularly, treatment) of

di seases asEodbiTH Wit 11 BT Hiet dbidiehd BUchChEonst @opot s sis Paget ' s

di sease of bone, and osteoarthritis, and thus is useful. [0053] When
admi ni st er i the PV He Pt et FAVERR T ofif ofe B2 phat FrelRol®gi cal |y
acceptable salt thereof to a mammal (particularly, a human), it can be
admi ni st er St & e TH G5 61 I”Hcrg?alV@?C?%eo%?%?g%?l%a?%h%éF¥1I rout e.

[ 0054] The . e f. %F;. ropceut i cal, conposition of the
present i nvreen%m?colgpﬁsgt%se){ogg exggsdée e“nlpl ngé]%lnfjf%’ adiminis “rsatci%nsur%} hod, and

| s produci blg By, prepay i@i@e%?ﬁd%glgg%wcﬁg%§?%§ﬁ@£9¥fg fgﬁtmwus Ki nds of

formul ati ons. Exanpl es o or s an oral arnmaceuti ca

conposi ti ore i dide s, dallBtat iy Rbidis@) PovEeLondl 980Ul £ng rupdherd
capsule, a liquid nedicine, a suspension, an emulsion, a syrup, and an
elixir. Medigjates ididdmse, dasage 4 0fast €agy el €Pgs £smbye st angdard

met hods, using any agent appropriately selected as needed from anong those
normal |y enplroy e teebaddinti ves rslichlaslan etd piceniqurad kihdare a,
disintegrant, a lubricant, a swelling agent, a swelling aid, a coating
agent, a plrastigizemventsiabils zesgfah oot i septle, osneapdroxisant, a
colorant, a sQubilizing aid, a suspending agent, an enulsifier-, a

sweet ener, 3 PESERFAMT M dRRFFF ot e Ieent , alhbl Gy hurfesttdms, [ 0055]
Exanpl es of dosage forns_for a parenteral pharnmaceutical conposition

i ncl ude an 3RFEAIORD &H dilHt MHtSOWERRI LS PEPBARTT a° ot | BESS ML aer 050l
an inhal ant, a spray,. an.eye_drop, nasal drop, and a suppository.

Medi ci nes iW‘lt%scgleo%dsrh&éq%o@r%lcga?fb%r WA by° s AT t°ethods, usi ng
any agent roprjately selected as needed from anong those . normally
enpl oyed adda g %efg S G g et iebz%‘?‘? STt s%rb?i O1% sol ubi | i zi ng

aid, a humegtanisea &Iﬁe&y%éﬁ’é‘oa@{hﬂﬂdwgé%mﬂin adragrances; @ gelling

agent, a neutralizer, a solubilizing al fer, an isotonic agent, a
surfactant o LHOIAMy @& BUd Bimedt Vb SCOSEHL Y4 SNNANCEI se A buect ant, a
filler, an absorption pronoter, a suspending agent, and a bl nder. [0056] -
58 - stabie idess of dhencompotind haydng the: gepesal ifornula (1) or a
phar macol ogi cal ly acceptable salt thereof varies depending on the synptons,
age, body weimghtipearedit he ki nd, dose, etc. of a drug to be adm nistered in
conbi nati on. However, normally, the conpound having the general fornula (1)
or a pharmacol ogically acceptable salt thereof is preferably adm nistered
in arange of fromO0.001 ng to 1000 ng, in terns of the anmount of the
conmpound h& sty ittt Qgerrer dmfotimertg 1), per adult (presuned to weigh
approxinate&%)GO kg) per dose, systemically or locally, once to several .
times a monttP2%nce to several tines a week, or once to several tines a
day, orally or %gfenterallyu or vi.a the intravenous route continuously for
one to 24 hours 1aSd&y SSEAGE VNt Iy MiHer PootdfacHGq Ve itftédilent s.  can
be used inﬁ%yggéggiéglthh t he pharnmaceutical conposition of the present

i nventi on as nee e&'a§ | ong as such active ingredient does not inpair the
efficacy of the present invention. The present invention also
enconpasses a nethod for preventing/treating the aforenentioned di seases,
conpri sing adm ni stering the conpound of the present invention or a
phar macol ogi cal |y acceptabl e salt thereof. - The present invention
further enconpasses use of the conpound of the present invention or a

phar macol ogi cal |y acceptable salt thereof for the production of the

af orenenti oned pharmaceutical conposition. - 59 - [0058] (Formnulation
exanpl e 1) Powder Five granms of the conpound of the present invention,

~ N - - . L A NN - o o, 1 o N T o [T Y o



(Test exanple 1) Osteoblast differentiation test + ST2 cells, nurine
bone marrow derived stromal cells, (obtained from R KEN) were used. I n
this test, a-MEN nedia (obtained fromdBCO BRL Cat. No. 10370-021)
containing 10% (v/v) of inactivated calf, serum (obtained from Hycl one
Laboratories, Inc.) and 1% (v/v) of Penicillin-Streptonycin Liquid
(obtained from G BCO BRL Cat. No. 15140-122) (hereinbel ow, abbreviated -
60 - as 10% FBS-aMEM were used. In this test, all culturing was perforned
inaC® i ncubatTg’re GRSt idsminildi (e svhooentioosr] gereZdbr ement i oned
cells were detached %fith.%% of 0. 25$/otrypsi n solution (obtained from

G BCO BRL Catt™Ng' 15050t %e ard ®rsed in 10 nL of 10% FBS- aMEM

Subsequently, the | 1s re col |l ect b entrifugation (25C 800 rpm
five mnutes). %her%%raesce\éﬁs saug“JpeﬁCsﬂ g(rjlo c%erﬁ%aﬁﬁ%d“%?forﬁ?% Y hed iR s/ nL of
10% FBS- a WA, Pr ~.the. cel | . .sus ' di nsed into
96- wel | p:\/g\éeé (téﬁleﬁg?%%lfl%%gl%%%Q%S%gjﬁlgi_m%%%é\?\gg? kg I%aﬁgénsi ty of
4000 cells/ail, followed by culturing for 24 hours. To the wells except
for the bel owdescribed well containing a control group, the conpound was
di spensed at firal cencentitahicans refa hdlerd: @3,y 0.dso@d b2 ai{vd . To the
wel | of a control group, DMSO was di spensed at a final concentration of
0.1% (v/v) .a Afterp faireclays Dforchaird ngupt benacst vhgyodfaml kal i ne

phosphat ase (AL_P%_ was neasured in each group. [0061] The neasur enent
of ALP actiddati erfoimed gy fodlowsny Thatous, &heipedidimyh each wel |
of the culture plates was conpletely renmoved. Each well was then washed by
di spensi ng OV ¢f TARRCED Bl phgdphat 2 buf fékoxabyhi aedupr oan G BCO BRL
Cat. No. 14190-144) and then renmoving it. A cell lysate solution containing
10 mv MyCL2 ‘& oK AT IR t cHX-ABP TS Hnd OWas Pr ephr ebe aprnylel -

di spensed at. 50 11 L/werl Idlfol | owed by stirring at room terrgera ure for five
monutes. AP AP ’sibtretE Kol TG Bl contat 7 YT 58 P di 2t RAhbI%Hi ne (Wako

pure chemi j.ndust.r No, 099-03112) and 20 mM pnitrophenyl

phosphat e %&dﬁputgfegéctﬁ%arﬁ@a dgf%%&s%lri%rs?ugﬁ’td?,t%%‘%?h Foﬂﬁ%@@ég%) was

pr epar ed a%cﬂiﬁ,p%%ﬁhﬁ@r%&fs 1., %%pthg plates were left to stand at
segue

roomtenperature for 10 m-nutes. t1y, absorbance-was neasured by a
m cropl at e deeadalyd:Riosdpc Aot @t iy, [48a)a Setting the measurenent
value of the control' group of each plate at 1009.6, the increase (% in

al kal i ne phbsphatase aahiMdyinyl tdhedest conpound-addition group was

cal cul at ed, which was assessed as the degree of osteoblast differentiati.on.
[ 0062] | n Prkife radgdty, tthe scampdprds difnyBxaymales cbttionk2,115 to 21, 23,
24, 28, 32, 34 to 50, 52 to 57, 59 to 85, 87, 89, 91 to 95, 97, 99, 100,
102 to 106,surEt M08 ab Wilth extvur ted sl ¢ flcedaSeorof A R0 o pemd £in nl

al kal i ne phosphatase activity at- 0.03 I1g/nlL. (Test exanple 2) Osteociast

f or mat i on- iFHUH AR QAESELY SubstHE tgHied i ddy -of aip CR n$ekeared plirehased
fromJapan SLC, Inc. and used in the follow ng experinment. Mce are
sacrificedy A CHTRISHIEE: i DiPURmPE 3 By akEFighted evbth and t he
‘tibia are exci seg. Af t.er reagod%/al ﬁlf‘ surroundi ng tissues, the fenmur and the
tibia thus BxHSed &% T rced Wit i Sci ssors. To the femur and the tibia -
62 - thus m , 10 nL of 15% FBS-aMEM i s added, followed bystirring for
one m nute. Subsequently, the supernatant is collected, which is filtered

through a cell ghraipet sCBeGt Q@,ngggg%%% nd, aﬁ%ﬁ%tm%ﬁ“t% .suspensi on

of 500 thousand cells/nL of 15% I's pre e ce suspensi on .

i's then di spepsad:it gy I ] i - ! ser wel | density
of 50000 cell s/ wel Iy,1 %o?gli{)ﬂv\\gdé bkg/glgjﬁ}lur iiﬁ%n'f gér)oczﬁér#l%%?d@ct? vrgit%]go vitam n
D3 (Sigma, (Gatup, Na: L5300 s ghspensedii nt o-eachy ¥el dadtadofi "@loup,
concentration of 20 nM To the wells except for the bel ow descri bedpwell
cont ai ni ng aa aetd a1 grlous;ouh eooinpeUnd, | sk spensed atcf i ddbup (s)
concentrations of 0.01, 0.03, 0.1, and 0.3 ng/m . To the well of a control
group, DVB@E<dledfieshensed 282, a final concentration of 0.1%(v/v). After five
days of culturing, the activity of tartrate-resistant acid phosphatase
(TRAP) is rredsinCed & lkaest o ppuumpr{i0068] 1y | sub et utess urereng r afp TRAP
activity is perforned as follows. That is, the nediumin each well of the
cul ture pl €L ETITRARYEA Y renoved. Each wel |l -is then washed by '
di spensing 100 [IL of . Dul becco's phosphate buffer (obtained from G BCO BRL
Cat. No. 14190-144) and then renoving it. An acetone:ethanol m xture (1:1)
i's added to the wells and left for one mnute for fixation. The fixation

m xture is then renoved and staining is perforned using a Leukocyte acid
phosphat ase kit (Sigma, Cat. No. 387-A) at 37C for 30 mnutes. After
removing - 63 - the staining liquid, 100 !'lIL of 10% sodi um dodecyl sulfate

o - o o A N A ~N——aa A o -



- 64 - assessed in the whole fenur as well as in three equal sections of
the whole fenur, nanely the proximal end, the shaft, and the distal end.

[ 0066] In this test, the conpounds of Exanmples 3, 4, 7, 12, 15, and 17
significantly increased the bone densitp at 3 ng/kg. (Test exanple 4)Effect
on healing of fracture Twel ve week old femal e F344 rats are purchased

from Charles R ver Labor atories and used i n' the foll owi ng experinent. Under

anest hesi a Wit e fo ordance with
t he met hod ofCtl |r%(e){gha leoégpl e%s&fég 6 rlgggy %ngg@% ﬁg&dﬁ From t he
day after sprdsfys) asaslmlpﬁrbnpmj he test compound in a 0.5% net hyl

cel l ul ose sol ution (Wako pure chem cal industries, Ltd. Cat. No.133- 14255)
is orally admimnicd efechoncervorday,q 5o diysi G NEEK. 518Xt 1 01864 Weeks after
adm nistration, the rats are euthani zed by renoval of whole blood fromthe
| ower abdonimalp @or tse lindesd Sormmopent yl anest hesia, and the fenmur is

exci sed. After renoval of soft tissues, the bone density of the fenur
thus exei sed 4% Gfeasurlew byyla done sipengtdl heasussngtansd rubent ,  MZ- 500D
(Maruto Instrunent Co., Ltd.) A three-point bending test is perfornmed, and
the strengtdf I Esexsleartad tiwemdd num | oad. Exanples - 65 -

<Exanple 1>

8-[ 4- ( 2- mt%&@&%m% FEITUR pRtienall s siaphe by e nebt e o9 Bowahs de

(la) Ethyl-8-14-(2 t hoxy) pi peridin-1-y1]-

1, 6- napht hytd 'di He: dz% late [Chemical formula 10]

(o %%h& B e ey P e 3 Chr Bt at e (281 g,

1.00 mml) Add i hen; Q&ﬂé{fr@iﬁ{et@ne)dl pal I adi um (91 6 nmg, 0.100 nmmol),
2-di cycl ohexyl &Sl(gsgphl no- 2' met’hyl am no) bi phenyl (78.7 ng, 0.200

mml ), and Petassidim Carhonais, I RIS | oﬁlﬁomdﬁ A% orpl ) ygrig; dihen added,
foll owed by stirring at 100C for three hours under a nitrogen atm)sphere
After cool igigpug (e residdiag feaction liquid was filtered under suction

whi | e washing wi th dichl oronet hane. ‘The resul ti ng organic | ayer was

concentr at ed Amder Ireduoett e S8urerochhel yesy thiep tdsi e Bl yled was purifi ed
by silica gel columm chronmat ography (hexane : ethyl acetate, 30 : 70 - O :
100, V/V, etupdtigostest evithrettvarols) H0lect®ed B%om &, V/V) to give the

desired title corrpound(lSQe;rig yield 44% - 66 - 1HNWR (CDCLl ) 6: 1.47
(3H, dt, J&=32.t® B-aepher Q@tezwazﬂom 9320% PorPHY M,
325331(2Hn)342(3H s,358361 2H 3.61-3.67 (1H, m,

3 69 3. 72 (Sz‘#FStrﬂ)tU@Cle@Tgﬂr(%@ e S%%gtq@#r%{n’%Z @ Hz), 8.25 (1H,
1H 37 1H d, J 8.5 He 0 (IH, 0068
(| b) 8- [4 &%t%i&emﬁ%ﬁ% %tcﬁl%(?clyﬁﬂﬁ ‘%La%bomlp)rﬁwf? oq’f%%l‘?“%ﬁbg)xam Le

[ Chem cal )

et hy1- 8- [4 ( ]tathoxyet‘ﬁot%;?gpﬁoﬁlgr i el §A9S9, %rom Az. -
napht hyri di ne- 2pcar-hoxyl (15 (ﬁ(} IITI];? din Exanple 1
(la), a 7M am"mnl?cg/L l%ﬁ)l A %t :Eglr? féi(r%L 75 I;&e\/vas added, followed .
by stirri ng;@stq&}gé‘rgfs one hour After cooling, the resulting reaction
liquid was concentrated under reduced pressure, and the residue thus

obt ai ned was Hrd:yed gmbd;a,ma: s 1l d e g8l or€ 0l dingy, £y ayed g9y aphy (hexane

et hyl acetate, 30 : 70 - : 100, VIV, ethyl acetate - rrethanol 100 : O -
95 : 5, V/ \@Lmdhrqtﬂndrheirﬂrtﬁyl wasowdded to the anor phous subst ance t hus
obtained. A solid precipitate was collected by - 67 - filtration to give

the desirea td1438 coipound (R iy, onsd lelyd Bib 991t dtddNVR {IDM36) s )5:
1.72-1.81 (2H, m, 2.05-2.12 (2H m, 3.10-3.17
selected from Az,
a Cl-C3 alkoxy group optionally substituted with group(s)
selected from A2,
a Cl-C3 alkylcarbonyl group optionally substituted with

group(s) selected from A2,



~

2H, m,

m, 3
8.3 Hz
mz: 3

31

[ Chem cal

formula 12]

car boxam de

3.28 (3H, s), 3.46-3.49 (2H, m, 3.53- 3.60(1H, m, 3.59-3.63 (2H,.
.74-3.81 (2H, m, 7.82 (1H, br s), 8.00 (1H, br s), 8.23 (1H d, J
), 8.31 (1H, s), 8.67 (1H, d, J = 8.3 Hz), 9.00 (1H, s). M5 (FABt)
(MtH) 4 [ 0069] <Exanmpl e-224 -

8- [ 4- (2- Et hoxyet hoxy) pi peri di n-1-y1] -1, 6- napht hyri di ne- 2-
Usi ng 4-(2-ethoxyet hoxy)piperidine (1.66 g,

| , (.35
wrol) | Che ‘Bedl Ted TiiTd Comsaun dwy%wwﬁ?ﬁiﬁ%ﬁgﬁ Phitedy (he

same net hodyasigd

1.12 (3H,

(2H, m,
7.82 (1H,

(n_;EXs?lé’ﬂnJ&eJd (#:@m and Exanple 1 (Ib). 1H NWMR (DVBO D6) 5:

r, J =7.1H), 1.72-1.82 (2H, m, 2.05-2.12 (2H, m, 3.10-3.17

br s), 8.00 (IH br s), 8.24 (IH d, J = 8.5 H), 8. 31 (1H,

3. a47c3(c2hbheﬂ<yl~] grofipl dpg)iorkh B0y %lﬁﬁsﬁﬁfhté@ ,wﬁt}?5g§®@§ §2H m,

s),

8.68 (1H, .dselbcted] Fidm) AXQ. 00 (1H, s). - 68 - IVB(FAB+) mz: 345 (MH)+

[ 0070]

<Exanpl e 3>

8- (4-{ 2- [ ( 3RPIFatylalgyirf wrdn-Srajl Iox v Wh okl pegewi dh ngdydd ¢4} 6- napht hyri di
ne- 2- car boxanmi de [ Chem cal fornmula 13] Usi ng
4-{2-[ (3R St@ter%q%rfo‘f%dﬁf?-e 'yl oxy] et hoxy! pi peridine (1. 56 g, 7.27 mol)

and et hyl- 8- rom)lG hyri di nhe- 2- carboxyl ate (1.57 g, 59 mol),

desired titd & Orﬁ]eli}ﬁ W@t%%t%%t"é}%dglb‘?u@ h% same met hod

as in Exarrp'eelectgawfrao@nd Beami &1 (1)

a benzoyl group optionally substituted with group(s)
selected from A2,
a 3- to‘lO—membered heterocyclyl group optionally
substituted with group(s) selected from A2,
a 3- to l0-membered heterocyclyloxy groﬁp optionally
substituted with group(s) selected from AZ, and
a 3- to 1l0-membered heterocyclylcarbonyl group optionally
substituted with group(s) selected from A2.

| More preferably, Al represents the following group
of substituents:
a dlmethylcarbamoyl group,

a Cl-C3 alkoxy group optlonally substltuted with group( s)

selected from A2,

a Cl-C3 alkoxycarbonyl group optionally substituted with

group(s) selected from AZ,

-a phenyl group optionally substituted with group(s)

selected from A2,
a phenoxy group optionally substituted with group(s)

selecﬁed from A2, and

t he



1H NVR(DMVSO-D6) 8: 1.73-1.81. (2H,' m, 1.85-1.99 (2H, m), 2.05-2.11 (2H, m,
3.11-3.17 (2H, m, 3.50-3.81 (11H, m, 4.14-4.18 (1H, m), 7.82(1lH,
brs),8.00(1H, br s), 8.24 (1H d, J = 8.6 Hz), 8.31 (1H s), 8.67 (1H d,
J =8.6 Hz), 9.00 (1H, s). Ms (FAB+)-n2b: -387 (M+H) + [ 0071] <Exanpl e
4>

8- (4-{2-[(3S)- Tetrahydrof uran- 3-yl oxy] et hoxy} pi peri di n-1y1}-1, 6- napht hyri di

ne-Z-CarbO&ﬁﬁid%x[qvﬂﬂé%%eJéHfﬂéééééByclyl group optionally

substituted with group(s) selected from A2.

-[0028]

A2 represents the folloWing group of substituents:

a hydroxyl group} a halogen atom, a cyano group, a nitro
group, a carbémoyloxy group, a di Cl-C6 alkylcarbamoyl
group, a di C1-Cé6 alkylaminosulfonyl'group,
a carbamoyloxy group optionally substituted with group(s)
selected from A3, |

~a Cl-C6 alkylamino group optionally substituted with
group(s) selected from A3,
a Cl1-Coé alkyl group éptibnally substituted with group(s)
selected from A3,
a Cl-C6 cycloalkyl group optionally'substituted with
group(s) selected from A3,
a Cl-Cé6 alkoxy group optionally substituted witﬁ group(s)
selected from A3,
a C3-C6 cycloalkoxy.group optionally substituted with
group(s) selected from A3,
a Cl—C6 alkylcarbonyl groﬁp optionally substituted with
group(s) selected from A3,
a halogeno Cl1-C6 alkyl group,
a halogeno . Cl-C6 alkoxy group,
a 3- to l0-membered heterocyclyl group optionally
substituted with group(s) selected from A3,
a 3- to 10-membered heterocyclyloxy group optionally

substituted with group(s) selected from A3,



- 69 -0 Usi ng 4-{2-[(3S)-tetrahydrofuran-3- yl oxy]ethoxyl pi peridine
(1.52 g, 7.07 mmol) and ethyl-8- bronp-1, 6-naphthyri di ne- 2-carboxyl ate
(1.53 g, 5.44 mol ), the desired title conmpound (842 ngy, yield 40% was
obtai ned by the sane nmethod as in Exanplbe-1 (la) and Exanple 1 (Ib). 1H NWR
(DVBO-D6) 2.05-2.11 (2H, 4.14-4.18 (1H (1H d, J = 8.6 Hz), 8.31 (1H s),
8.67 (1H, d, J = 8.6 Hz), 9.00 (1H, s). M5 (FAB+) mz: 387 (MrH)+ [0072]

<Exanmpl e 5% 3- to 10-membered het lylcarbonyl tional .
8-(4-[2-(Tet rahyc?r of urméerrﬂ 3e-ryel netehgxryo)c@fcho%(y a|1ol|: p%r%%’ di%r-%/pllq%,%?rﬁ%pﬁ/ hyri din

e- 2- car boxairde i[-Chem galcH oA 15]ls e O N Ny M3, -arf® - Usi ng
4-[ 2- (tetrahydrofuran-3- yl met hoxy) et hoxy] pi peridine (1.52 g, 6.16 mmpl)

and et hyl - & B-onm- 1, 06neaqiairyy irdigee-c2=warpoxyl géey { Ig233u8, ok ¥Sha1o) ), the
desired title conpound (688 ng, yield 37% was obtai ned by the same net hod
as i n Exanplugsit iand ek anpilhe gi(duy) (s)( s 1€l NVRDMBGD6) - 8: 1.48-1.55 (1H,
m, 1.73-1.82 (2H, m, 1.87-1.95 (1H m, 2.05-2.12 (2H, m,
: Preferably, A2 is the following group of

substituents:

_é hydroxyl group, a hélogén atom; a cyano group, a nitro

group, a dimethylcéfbamoyl group, a diethylcérbamoyl

group, an ethylmethylcarbamoyl group, a

dimethylaminosulfohyl group,

a carbamoyloxy group optionally substitutéd with group(s)

selected fromnA3,

a Cl-C3 alkylamino group optionally substituted with

group(s) selected from A3,

a Cl1-C3 alkyl group optiqnally substituted with group(s)

selected from A3,

a Cl;CB alkoxy group optionally substituted with group(s)

selected from A3, |

a cyclopropyloxy group optionally substituted with

| group (s} selected from Aj,

a cyclohexyloxy group optionally substituted.with

group(s) selected from A3, _

a C1-C3 alkylcarbonyl group optionally substituted with

‘group(s) selected from A3,l

a halogeno Cl1-Cé6 alkyl group,

a halogeno C1-C6é alkoxy group,

a 3- to 10—membered heterocyclyl group oﬁtionally,

substituted with group(s) selected from A3,



2.40-2.47 (1H, n), 3.15-3.21 (2H, n), 3.31-3.36 (1H, ), 3.38-3.44 (2H m,
3.53-3.63 (6H, m, 3.67-3.72 (2H, m), 3.76-3.82 (2H, m, 7.83 (1H, br s),
8.02 (1H, br s), 8.26 (1H, d, J = 8.5 Hz), 8.32 (1H, s), 8.71 (1H, d, J =

8.5 Hz), 9.04 (1H, s). M5 (FAB+) mfz- 401 -(MH) + [0073] <Exanpl e 6>
8- (4-[2-(Tetrahydro-2H pyran-4-yl oxy) et hoxy] pi peri di n-1-
y1l-1, 6- napht hyri di ne- 2- car boxam de [ Chenical fornula 16] Usi ng

4-12-(tet Ao 9314 37 mol)
and ethyl 8 br oo L G ATy R e 2, Lol BoRy| e “1@?8%%{99 5181 ol ), the

desired titdugporpound 4G0 Q{‘gg) Yiel & SA%e)eMasrom A1, - obt a| ned by the
. sane nethod as in Exanple 1(1a) Exanplel(lb). and
1H NI\/R( DVBG D6) & cl. 13b-rdendse de2H hdBa rde VSt 11 89rbonyl group optionally
substituted with group(s) selected from A3, énd
a 3- to l0-membered heterocyclylsulfonyl group optionally
substifuted with group(s) selected from A3.
More preferably, A2 is the followihg group of
substituents:
a dimethylcarbamoyl group, a dimethylaminosuifonyl group,
a carbamoyloxy group optionally substituted with group(s)
selected from A3,
a Cl-C3 alkylamino group optionally substituted with
group(s) selected from A3,
a Cl-C3 alkyl group optionally substituted with group(s)
selected from A3,
a Cl1-C3 alkoxy group optionally substituted with group(s)
selected from A3,
a cyclopropyloxy group optionally substituted with
group(s) selected from A3, and .
a cyclohexylcxy group optionally substituted with
group(s) selected from A3.
[0029]
A3 represents the following group of substituents:
a halogen atom, an amino group, a hydroxyl group, a cyano
group, a Cl-C6 alkyl group, a Cl-Cé6 alkoxy group, a
halogeno Cl-C6 alkoxy group, a Cl-Cé alkoxycarbonylamino
group, a 3- to l0-membered heterocyclyl group, a 3- to

10-mempbered heterocyclyloxy group, a carbamoyl group, a



2.05-2.11 (2H, M, 3.10-3.19 (2H, n), 3.29-3.36 (2H ), 3.49-3.63

4H, M ,

§6H,2;,3 73-3.83 (4H, m, 7.82(1H, brs), 7.99(1H, brs),8.23(1Hd, J = 8.5
Hz),8.31 (1H,s), 8.67(1H, d,J =8.5Hz), 9. 00(1H S). M5 (FAB+) miz: 401
(MtH) I - [0074] <Exanp|e 7> - 28 =

8-{4-[2-(Tetranydro-2H pyran- 4-yl oxy) et hoxy] pi peri di n- 1y11 1, 6-naphthyridin
e- 2- car boxam de hydrochlorlde [Chenlcal formula 17] O NL NH2 Ha

8

HA- [ 2- (Tetyjakydicq: 2Hhap) c%l};‘ d a_C1-C6 alkylsulfonyl
onxy)ethoxy]plperlé‘ 1-y1 1 nap fﬂ%rliPnéaZ car boxan de %%%% ng, 1.00
mol ) prodygedid.n Exanple 6 was dissolved in ethanol (8 nL), to which a 4M
hydr ochl ori'c aci d/ di oxane solution (1.0 nL, 4.0 nnDI) was then slowy

added, fol |l owedpbyrstibli/ngadt 0@t @mqroa;tlw&egf Qs nutes. The
resulting reaction liquid was concentrated under reduced pressure, and the
resi due thusibehitisiueed swas crystallized from ethanol and diethyl ether to
give the desired title conpound (368 ng, yield 84%. - 72 -
1H-NNR(DNB@LD@ﬂq@enlagzﬂm_$ﬂ amino group, a hydroxyl group, a t-
‘butoxycarbonylamino groﬁp, a Cl-Ceo aikyl group, a Cl-C3
alkoxy group, a halogeno C1-C3 alkoxy group, a 3- to 10-
membered heterocyclyl group, é 3- to 10-membered
heferocyclyloxy group, a dimethylcarbamoyl group, a
diethylcarbamoyl group,'an ethylmethyl;arbamoyl group,
and a methylsulfonyl group.
More preferabiy, A3 is the following group of_'
substituents:
a 3- to l0-membered heterocyclyloxy groub) a
methylsulfonyl group, a methyl group, and a
difluoromethoxy group.
[0030]
B-represents the following grdup of substituents:
-an amino group optionally substituted with grbup(s)
selected from Bl and
a 3- to 10—membered heterocyclyl group optionally
substituted with group(s) selected ffom Bl;
Preferably, B 1s an amino group optionally
substituted with group(s) selected from Bl;
More preferably, B is an amino group, a methylamino

group, or an ethylamino group.

Bl represents the following group of substituents:



(2H, m), 1.74-1.90 (4H, m), 2.04-2.16 (2H, n), 3.26-3.38 (4H, m), 3.47-3.69
(6H m, 3.76-3.84 (2H m, 3.85-3.94 (2H m, 7.90(1H brs), 8.1l (1H
s), 8.34 (1H, br s), 8.35 (1H, d, J = 8.5 Hz), 8.84 (1H, d, J = 8.5 Hz),

9.22 (1H, s). M5 (FAB+) mz: 401 (I\/HrH) 29 G075] <Exanpl e 8>
8-{4-[2- (D net hyl am no) - 2- oxoet hoxy] pi peri di n-1-y11-1,6-
napht hyri di ne- 2- car boxam de [ Chem cal for nmul a 18] Usi ng

4-1 2- (di net t r g | ). .and

et Ly1(8I g?o% 1, &ér}) 2g[ﬁyrt dfhﬁgy -irgcgr ate ?}l 5° }léﬁﬂnrr!?)rﬁ%)l?’tﬁe o
d dtit , 9 t he sanme netho
vt LeExa'ndeZ’Ci@ﬁ%) B aeyf‘aﬁh?%%%ﬁ%%g%so?%%?% 1. 75-1,88 (2H

M ;2,002 17 (2HosBhatd 53 St ) 1287 L3 §jrop 09-3.20 (2H m.

3. 58-3. 68 (1H, m, 3.71-3.84 (2H, m, 4.21 ( 7. 81 (1H br s), 7.99
(1H, br s),(®323 (1H d, J = 8.5 Hz), 832(1H s)_867(IH d J =28.5
Hz), 9.00 (1H, s). M5 (FAB+) mz: 358 (MtH)+ .- 73 - [0076] <Exarrp| e

9> 8- (4-{2-[ Met Aye( sebisylisulendrsy Yanmthe etfwoognqitperrial rreneral
y11-1, 6- napht hyri di ne- 2- car boxani de [ Chenical formula 19]
formula (Ia) will be explained. ' _

In the formula, each substitﬁent represents the same
meaning as in the general formula (I).

Al-1 and Al-2 are the same or different and
represent a hydrogen atom or a group selected from Al.

Preferably, Al-2 is a hydrogen atom.

Preferably, Al-1l is a group selected from the
foliowing group of substituents:
a hydroxyl group, a halogen atom, a cyano group, a
dimethylcarbamoyl group,
a Cl-C3 alkyl group optionally substituted with group(s)
selected from A2,
a Cl-C3 alkoxy group optionally substituted with group(s)
selected from A2)
a Cl1-C3 alkylcarbonyl group optionally substituted with
group(s) selécted from A2,
~a C1l-C3 alkoxycarbonyl group optionally substituted with
group(s) selected from A2,
a.cyclohexyl group optionally substituted with group(s)
selected from A2, |
a phenyl group optionally substituted with group(s)

selected from A2,



CH3 oN,s,CH3 e Usi ng 4-(2-

[ met hyl (et hyl sul f onyl ) am no] et hoxy} pi peridine (1.0 g, 4.25 nol) and

et hy1- 8- br ono- 1, 6- napht hyri di ne-2- carboxylate (600 ng, 2.14 mmol), the
desired title conmpound (115 ng, yield 38% was obtai ned by the sane net hod
as in Exarrple | (la) and Exanple 1 (Ib). 1H NVR (DVSO D6) 5: 1.74- 1 85 (2H,

M, 2.05-2.16 (2H n), 2.85 (3H, s)291 (3 5), 3.11-3.22 (20 m, .
3.27-3.34 (2H , r s
7.98 (1H, (ﬁrﬁg) ?ﬁgi% %gft(?ﬂflg)y Hz S%l%“gg#%ﬂt gr% Fg%é(lH d, J =
8.5 Hz), S@qe(cjg@,d @ron{vaz(,FABﬂ mz: 408 (MeH)' [0077] <Exanpl e 10>

8-[ 4- (Di net hYl car banoyl ) bi perazi n-1-yl1]-1, 6- napht hyri di ne-2-carboxam de -

74 - [ Chemiac@lerfzorymulara2@] optionalSiyngsbdtdi Tty learrbapmyly pdper azi ne (560

ng, 3.56 nmol) and ethyl - 8- brono- 1, 6- napht hyri di ne- 2- car boxyl at e (500 ny,

- 1. 78 mmmol ) setlileetaesifrreth 82, e corrpound (97 ng, yield 17% was obtained by -
the sanme nethod as in Exanple 1 (la) and Exanple 1 (Ib). 1H NVMR (DVBO D6)

8: 2.80 (6M, 3s),t03.19r@rBE@Hhaeror 83 U rdup ptikeBl vH, br s), 8.25

(1H, d, J = 8.5 Hz), 8.32 (1H, s) 869(1H d, J—85Hz) 9.04 (1H, s).

MB ( FAB+) Wfstaztglt(emmwf{ OO (s) seimams o mors A2,

d 2-. carboxam de
8-13- (Nhthox%nEthylkphﬁg&;%%d hé%%kaa;%f?%gggnggodg“%ptlonally

substituted with group(s) selected from A2, and
a 3- to 10-membered heterocyclylcarbonyl group optlonally
substituted with group( ) selected from A2.

More preferably, Al-1 1is a group Selected from the
following group'of substituents:
a dimethylcarbamoyl group,
a Cl-C3 alkoxy group optionally substituted with group(s)
selected from A2,
a C1-C3 alkoxycarbonyl gioup optionally substituted with
group(si selected from A2,
a phenyl group optionally substituted with group(s)
selected from A2, .
a phenoxy group optionally substituted wiﬁh group(s)
selected from A2, and
a 3- to 10-membered heterocyclyl group optionally
substituted with group(s) selected from AZ2.

Particularly and further preferably, Al-1 is a gfoup
selected from the following group of substituents:
a phenyl group, a methoxy group, a methoxymethyl group, a
2-(tetrahydro-2H-pyran-4-yloxy)ethoxy group, a 2-

(cyclopropyloxy)ethoxy group, a 2—(dimethylamino)42—



[Chem cal fornmula 21] NO N .L NH2 Using 3-(nethoxynethyl)piperidine (416
ng, 3.22 mmol) and et hyl - 8-brono- 1, 6- napht hyri di ne-2- car boxyl ate (600 ng,
2.13 mmol ), the desired title conmpound (160 nyg, - 75 - yield 25% was _
obt ai ned by the sane nmethod as in Exangie-1l (la) and Example 1 (Ib). 1H NWR
(DVSO-D6) 5: 1.08-1.31 (1H, m, 1.72-1.91 (3H, m, 2.15-2.27 (1H m,
2.64-2.74 (1H m, 2.91-3.06 (1H m, 3.27 (3H s), 3.30-3.38 (2H, :
3.62-3.72 ( 4.36- 4.46 (1H 7.94 (1H, br s), 8,06 (1H, br s),
8. 25( 1H, d,é’gé%{%c?%y @56?‘1%'.257 fﬁt@%?g%%mélg,ga?u&:as?s Hz), 8.97 (1H,
s). M5 (FABt),. a8 + 79] . < 12>

8- Pi peri di E[-?%Liﬂﬁl}-zll(, 6- na%% yfrcfr{l ne%l-%% %%Q‘g%n?g%%&%)a 2 :

8- Brono- 1, &staphtdwrd.df ne-Ansar ] I ] r a2 22]

8- Brono- 1, 6- napht hyrc%)g{ n@g-%{%’ar%%m%}@)ac%@%}g?%r%?ug%#gmml) was

- suspended iyl shtghdianptdieng (200 nL)3stosbishydrd2aganbonyl di i ni dazol e
(24.0 g, 148 mmol ) was then added. The resulting m xture was stirred for
si x_hours untaty hermgenentsup, T the(testhhydgoreaghion liquid, a 0.5 M
amoni a/ di oxane solution (988 nm.) was added, followed by stirring at room
t enper at ur & frertchialisexy grote soltveizoms distp) | @d2ef f4under reduced
pressure, and water (400 ml) was added. A solid precipitate was coll ected
by filtrati®HNoxHe el 34 Afg 5011 Y Wasx ¥t ¢ eldoxy  gBoup anaind hen2suspended
i n nmet hanol (400 m tozdgi ve a powder. The powder was collected by
filtration %fge&‘ifrﬁh@fm TP YRATET 16 GF Vet thex deathery t | gF@uRonpound (22. 8
g, yield 92[@3 ]1H- NVR (DMSO-D6) 8: 8.09 (1H, br s), 8.14 (1H br s), 8.38
(2H, d, J = .42HZ), 8.86 (2H, d, J - 8.4 Hz), .9.11 (1H, s), 9.50 (1H, s).

MB (Er') mz: 251, (12b |
8- Pi( p(rari)di n-Zl-y - f,oél?%é%% ﬁﬁf‘ﬁ(lél,%‘n)gﬁf_ S5m0 T eni al" &0l a 23]
0 NJL ' --. .8t -1 6: nap, i di ner2- ide (22.4 g, 99
mol ) prodlljgglgcdhisnublfxtin%%{tgz%(%ZD%&&%E%&%%%WC:# ié]g%)]?%r)e(%nld?‘ﬁe((ﬁz 8, 1.78
mol ), to which potiassi prbeaibangle (36 Pt 126/ 1Mply,and tuted with

e ed,

tetrabutyl amoni umiodide (TBAI) (I1.8 g, 99 mmol ) were..then a

fol I owed byyrsdug rd)ngsedte EEQC Frafm 70U hauise r £i 0F1 di ReuMBs,gistdl] gd of f
under reduced pressure. Toluene and water were added to the residue thus
obt ai ned, antdthe utesulwiitty grodrs veasl gaddd tfosedaif her pid of the aqueous
| ayer was adjusted to be weakly basic). The aqueous |ayer was extracted

wi th di chl aromdtiane L ayaiup arid drisenl y  ondi nedt ed tii thegtobpiene - | ayer.
The resulting m xture was dried over anhydrous sodium sulfate and the

sol vent wasieti99 €d¥F A lunder reduced pressure. The residue thus
obt ai ned was sequentially purified by normal phase silica gel colum

chr omat ogr aphy %@aﬂtseFhfaetftoilﬁﬁwl%élﬁaﬁéo:u?etoﬁyIs%étlé?tué%n@o : 50, flow

t hrough, appl.yi et.hyl acetate :. nethanol, 100 : 0 - 90 : 10, V/V), basic
silica gel agﬁyd%% ortet6gr é"pﬁ&?%?e%{hr?etqm'et%ﬁyaét%t%%{pfloﬁ) : 0 - 0:

100 ot ) APERARLER AR LA Bek Sl SIore oy peter
Conpound(1%{%§%mé¥%@lcéQ%Jﬂ%&ﬂ%&ﬁ%ﬁﬁ)8:1.60-1.69(2H,n),1.76-1[85
a C1-C3 alkyl group optionally substituted with group(s)
selected from A2,
a Cl-C3 alkoxy group optionally substituted with group(s)
seleéted from A2,
a Cl1-C3 alkylcarbonyl group optionally sUbstitutéd with
group(s) selected from A2,
a Cl-C6 alkoxycarbonyl grdup bptionally substituted with

group(s) selected from A2,



ield (4H, n), 3.37-3.45 (4H, m,7.80(IH br s), 8.03 (1H, br s), .8.23
Hd,J =8.5 Hz),8.29(1H, s), 8.67 (1H, d, J = 8.5 Hz),8.99 (1H, s).
(Er") mz: 256 (M +. [0080] <Exanpl e 13>

- Morphol i n-4-y1-1, 6L- napht hyri di ne- 2- gar boxam de [ Chemi cal formula 24]

I ng 8-brono-1, 6- naphthyrldlne 2-carboxam de (2.02 g, 8.0 nmol) produced

I n Exanple 12 (12a) the desired title conpound (1..10 g, yield 53% was
obt ai ned by t5§%15%erTeEﬂ99q9%nhﬂu5¥§PPy su é%gggéd with group(s)

selected from A2,

d
d,
Er
r

FEFLS

a phenyl group optionally substituted .with group(s)
seleeted from AZ,
a phenoxy group optionally'substituted with group(s)
selected ffom A2,

- a benzoyl group optionally substituted with group (s)
selected from A2,
a 3- to 10—membered heterocyclyl group optionally

. substituted with group(s) selected from A2,

_a_3— to 1d—membered heterocyclyloxy group optionally
substituted with gfoup(s) selected from A2, and
e 3- to 10-membered heterocyclylcarbonyl group optionally
substituted with group(s) selected from A2, |
| A2 is the following group of substituents:
a hydroxyl group, a halogen atom, a cyano group, a nitro
group, a dimethylcarbamoyl group, a diethylcarbamoyl
group, an ethylmethylcarbamoyl group, a |
dimethylaminosulfonyl group,
a earbamoyloxy group optionally substituted with group(s)
selected from A3,
a Cl-C3 alkylamino group optionally substituted with
grou?(s) seiected from A3,
a C1-C3 alkyl group optionally substituted with group (s)
eelected from A3, |
a Cl-C3 alkoxy group optionally substituted with group(s)

selected from A3,



- 78 - 1HNWR (DVSO-D6) 5: 3.43-3.49 (4H, m, 3.88-3.93 (4H, m, 7.82 (1H,
br s), 7.96 (1H, br ' s), 8.25 (1H, d, J = 8.4 Hz), 8.31 (1H, s), 8.69 (1H,
d J =8.4 Hz), 9.05 (1H, s). M5 (FAB+) mz 259 (M+H)+ [0081]

<Exanpl e 14> 8- (Azepan-1-yl)-1, 6-napht lsg i-di ne- 2- car boxam de [ Chemi cal
formula 25] :) O NH2 Usi ng 8-brono-1, 6- napht hyri di ne- 2- car boxam de
(201 ng, 0.8 nmol) produced in Exanple 12 (12a), the desired title conpound
(55 ng, vy e sa net ho le 12 (12b). -
1H NMVR (Dr\/goq't%%@%ﬁgﬁy ‘%Eﬁ %‘g&i‘? ‘g%onifg% iUB%Q%Eﬁtegr) gméo (4H, t, J =
5.7 Hz), br s), 8.15 (1H, d, J = 8.6 Hz), 8.19
(1H, s). %b@t% béeﬁé@tgdgﬁr&ﬁ%s 69 (1H, s). MBS (FAB+) miz 259 (MeH)+
[0082] ?E@ﬂﬂﬂé& BSxy group optionally su

4- (4- Phenyl p| per azi n- % ylgrgsoquﬁ) noll)r ne- 6- c%r bogsarnltdlet%dgéith

6- Br ono- 4- hyrtygxyd )saspl sxod ddner f&zhems cal fornmula 26] OH

6- Br ono- 2- ( phenyl sul fonyl) - 2, 3-di hydr oi soqui nol i ne4(1H)-one (29 g, 79.2
ol ) was pr dduded 4 Ylgm darioyibbenzyd dpohodelip aceet dantedwivibht he

nmet hod described in Tetrahedron 61 (2005) 8282 to 8287, and then suspended
in et hanol {30 M) . sTeeatrd resumtihg mixture, a 21% sodi um

et hoxi de/ et hanol solution (88.6 m, 238 mmvol) was added, followed by
stirring at? oo %Eperah e oyl HeOWUr . To the resulting reaction

l'iquid, SM hydrochloric acid (approxinmately 50 m) was added for
neut ral i zatd SHELAHTR Heh & et *%e® Rt i 1 1 ed of f under reduced pressure.

A solid regci |t t oll ecteed by fil tion. The solid. was dried and
t hen pur:ofr ec?by%s%]q\ﬁ%engoeﬁre% 0 e%%?%‘frt@f of aphy ?%Pc%n%f%%et hane : .

th I h titl ound (13.2
o yield 750 st ﬁr?gp(ﬁ%%%%%\% %gd%re 4TS I7 18 t2). 8, ba

Eiﬂ g) ? Fl?b; tlzézzlrorir}“n%“?ohegﬁjésﬂfrﬁ h@f %ﬁgdé%l Soqu}?tn B2t s) 10. 62

car boxyl at esJdhericald fordilgr A4 (s segpected from A3,
6- Br ono- 4- hydr oxyi soqui nol i ne (15 7 g, 70.0 mol) produced in Exarrpl e 15

(15a) was di ssoltwed (-mahibeidy |Hardmis gel 100yl ter @vﬁg%p&onally
trinmethylsilylethanol (100 nli), diisopropylethylanne (2 g, 210 mmol),

1, 3- bi s(di MMrm@rprgnp}me {)8. 67 apted. Orommh), and pal | adi um
chI oride (3.72 g, 21.0 -mmol) were then added, followed by stirring at 60C

for ei ght Rouws Wmddrreendmsoh hﬁﬁﬂﬁ@%eclabt}rmsbfmyel Jheurs chwentnaksy
“distilled off under reduced pressure Wat er was added to the residue thus-
obt ai ned, SARFHHETEEWITMPTRYR (e SRic@ad abt@d Akt h di chl or onet hane.
The resultr ng or.ganic &}Fyer was dried over anhydrous sodium sulfate and the--

sol vent was d| st F&d T fl?rjrdé’r‘”lp@dé'ié@dlpproés tl‘Fﬁ’@Trtésr due thus obtai ned
was purified sr lic col um chromat o Cy7%g i xed sol vent of hexane

. ethyl aceategieo-gejl.'l A HetHads ¢ ‘ﬁﬁp XYZPLRHRA) Totgive the
i Toammean ooty iy i b8
-~ alkoxy group, a halogeno Cl1-C3 alkoxy group, a 3- to 10-
‘membered heterocyclyl group, a 3- to 10-membered

heterocyclyloxy group, a dimethylcarbamoyl group, a

diethylcarbamoyl group, an ethylmethylcarbamoyl group,

and a methylsulfonyl group,

B is an amino group, a methylamino group, or an

ethylamino group, and



J=8.4Hz), 8. 24(1H, d,J 8.4Hz),8.38 (1H,s), 8.87 (1H,s),9.09(1H5s). [ 0083]
(15c) 2-(Trimethylsilyl)ethyl 4- _
([(trifluoronethyl)sul fony] oxy}isoqui noline-6-carboxylate [Chem cal fornula
28] - 81 -~ 2- (Tri et hyl si lyl3get-hyl  4- hydr oxyi soqui nol.i ne- 6-
carboxylate (15.0 g, 51.8 mml) produced in Exanple 15 (15b) was dissol ved
i n dichloromethane (300 nL), to which pyridi ne (10.2 g, 130 \r/mol%] was then_
added. Theresultln reaC|onI|q|d was to -25 I C
trifluoromet hands i FEH & ank avcfrngdgch(elc#’eé]egr Qéj )&/\% LG The

mxture vas Nl B0 00 LEIPATAL U £ QUEL) 9he hoge%%h' Le,stirring. rhe

resul ting reaction 11 qU| a Satura aqueous sol ution of
sodi um bi car bonat;e and; sat darto%nbré tign, and then dried over anhydrous
sodi um sul fate. The sol vent was distill'ed off under reduced pressure. The

resi due thus obtained swas giid Is%(iel@te?d | 4:6an aele cod U, oy aBdQ9raphy _
(hexane : ethyl acetate, 100. : O 25, VIV) to give the desired title
conmpound (1sugr Miwdd789%9. 1H NI\/R( CDC13) 8:0.12 (9H, s),1.16-1.28(2H m,
4.48- 4.63(2H,mM, 8.17(1H, d, J=8.6Hz),8.35(1H d,J = 8.6Hz),8.66 (1H,s),
8.79 (1H, s)g HB&WH, s)arbamoyl group,
» a Cl1-C3 alkoxy group optionally substituted with group(s)

selected from A2,

‘a C1-C3 alkoxycarbonyl group optionally substituted with

group(s) selected from A2, |

a phenyl group optionally substituted with group(s)

selected from A2, |

a'phenoxy grbup optionally substituted with group(s)

selected from A2, and

a 3- to 1l0-membered heterocyclyl group optionally

substituted with group(s) selected from A2,

A2 is a group selected from the following group of

substituents:

a dimethylcarbamoyl group; a dimethylamihosulfonyl gréup,

a carbamoyloxy group optionally substituted with groﬁp(s)

selected from A3,

a Cl;CB alkylamino group optionally sﬁbstituted with

group(s) selected from A3,

a Cl-C3 alkyl group optionally substituted with group/(s)

selected from A3, I

a C1-C3 alkoxy group optionally .substituted with group(s)

selected from A3,



(15d) . 2-(Trimet hyl silyl)ethyl

4- (4- phenyl pi perazin-1yl)isoqui noline-6-carboxylate [ Chem cal fornula 29]
- 82 - 4- Phenyi pi perazine (1.90 nL, 12.5 nmol) was dlssolved in
toluene (8.5 nL), to which 2- (trinmethydssidyl)ethyl 4-
{[(trifluoronethyl)sul fonyl]oxylisoquinoline-6- carboxylate (3.50 g, 8.30
nmol ) produced in Exanple 15 (15c), tris(dibenzylideneacetone)di pall adi um

(760 ny, 0.83 cl ohexyl hos 2 - imeth m no) bi phenyl
(654 ng, 1. %GCY%?%M%% tHSSIUny ca}%‘gﬁggg(%ﬁg%wgg‘é ?{nlcrgl) were then
added. The N te nder reflux for 1.5 hours under a
nitrogen at gaér egs%?f‘%%égcgoo I ng&at h% Jrjleactl on liquid was filtered and
the sol vent, vap. diisdidlody offoud oot £ohgue tQHEsE?%?EQdeW@E sequential |y
purified by baS|c sillca gel colum chromat ograp exane : ethyl acetate,
100 : 0 - S9rcupl) UMeawh norsmlaphase silica gel colum chromat ography
(hexane : ethyl acetate, 80 : 20 - 20 : 80, V/V) to give the desired title
conpound (2.37 @3 {iselad G6Mp sEHINVRJ 00043)t15s oy Sy $Joud.ds- 1. 21
(2H, m, 3.36- 3.41 (4H, rr),349354(4Hn)449453(2Hrr)693
(1H t, J =sueXHMYenTs05 (2H, d, J 8.2 Hz), 7.33 (2H, - 83 - dd, J =
8.2, 7.2 Hz), 8.03 (1H, d, J = 8.4 Hz), 8.19 (1H, d, J = 8.4 Hz), 8.32 (1H,
s), 8.89 (1H,33)50 otQanqmrered. hqx)sez(cesy@;yhfqroum €I\/I3H) %o[ 0084]

(15e) 4-(4- Pheng/l pi per azin-1- i soqui nol i ne-6- carboxam de [ Chemi cal
formul a 30j0empered heteyogy x $igyPyRt hy| methylsulfonyl group, a

4- (4- phenyl era2|nl | )i soquin e-6-carpoxylate (2.37 g, 5.47 mol)
produced |H‘Peé§h ‘%/ Bd)*¥as o‘%s}sj;q?/ﬁﬂm? NPEYrGh9BPof uran (27 ), to
which a 1.0M nt%tr%butcyﬁl umf}\]Horl de/ t_%trahydrofuran solution (16.4
m., 16.4 mml) was then ddded foi ['owéd by stlrrlng at roomtenperature for

1. 5 hours. The sol;ve ed Of re The
resi due thus obt%al \ée%%m\gzﬁél%l ?ﬂédgd in Jtrfeﬁlutf rﬁg '%é%ﬁ?' m_) under
a nitrogen AHPSHNELS, gt i £hy ammoni um chl or| de (2. 92 g, 54.7 nol),
triethylamne (9.14 nL, 6 .'6 mmol ), 1-hydroxybenzotriazole (251 ng, 1.64
nmmol ), and N-[3x (1|srre_t1\]b;yl am nopropyl] - N -ethyl carbodii m de hydrochl ori de
(5.24 g, 27.3 mvol) were added, followed by stirring at roomtenperature
for 13 hourRQ034le resulting reaction - 84 - liquid was filtered and the
-sol vent was distilled off under reduced pressure. The residue thus obtained
was purified byAsagihe sidnipeargehasgingnt rehrasred gl afpdwymy heex ahle, omtdyl
acetate, 50 : 50 - 0 : 100, V/V) and recrystallized froma m xed sol vent of
et hanol di cHlSroHE e to? QEW“RW CRESF riedr £ ERbatbrppuffetabig. g, yield
62% . 1H NMR (DVBO D6) E. .28-3.32 (4H, m), 3.44-3.48 (4H, m, 6.84 (1H,
t, J =7.2 %%tl@ﬁw]%&zﬂ tfbe ip 1%]3“%§0m901217d§2wed@10r9 prgfgraple. 1y,
765(1H br s), 8.2 Hz), 8.31
(1H, s), 8.33 (prlt?rer )dlns (fHG‘gaHzfzat%U(ngesH% Cfi\}%b?ﬁ@#jemZ 1333
(M+H) 4. [ 0085]
4- (Pi peri d?g’ﬁ Hior)ff}ﬁlslorbw r?’o]l T géjacpa}}tb%kﬁléﬁﬁdjd%e[%hcéﬁf%%a?b?ﬁm a 31]
Usi ng pi per _d 4 {g’roj_) nd vh)et hyl 4-
{[(trifl uoréo %zsﬁl lo%y’ﬁ OXY}1 s%%wlno ﬁgﬁ%gﬁ% Jg%%}{e/lgte (5 g, 12 mmol)
produced I%mr@l&é (15c), the desired title conpound (1.18 g, yield
399 was obtained by the same method as in Exanple 15(15d) and Exanple '
[15(15e) . - B5-modib: M ADMRRLD6)- 51 11 63-A0 6fc b althe -1-79-1. 84 (4H ),
3. 06- 3. 12 (4H, m, 7.60 (1H, br s), 4 (1H, d, .5 Hz) 8.14 (1H, d,
J = 8.5 Hz)gabhRdanfildd, s), 8.28 (IH, br s), 8.51 (1H s) 9.02 (1H, s). M
(Er') mz: 255 (M) [0086]
8- [3- (methoxymethyl)piperidin-1-yl}-1, 6-naphthyridine-2-

carboxamide,
8-{4-[2- (tetrahydro-ZH-pyran-4-yloxy)ethoxylpiperidin-1-

yl}-1, 6-naphthyridine-2-carboxamide,



<Exanmpl e 17> 4-[ 3-( Met hoxynet hyl ) pi peri di n-1-yl ]i soqui nol i ne-6- car boxam de
[ Chem cal fornmula 32] Usi ng 3- (net hoxynet hyl ) pi peri di ne (185 ny,
1.43 mmol) and 2-(trinmethylsilyl)ethyl 4- -
{[(trifluoronmethyl)sulfonyl]oxylisoqui ri#d i-ne- 6- carboxylate (300 ny, 0.71
mol ) produced in Exanple 15 (15c), the desired title conpound (57 ng,
yield 27% was obtai ned by the same nethod as in Exanples 15(15d) and

15(15 1 DIVRQ- 16), 8 . 76-1.91 (3H,
2. (13 S) 25 ﬁ% =9, 6436%2 bt(lH ’%32‘9 é%%é%ﬁ %1H m, 3(25 (g)H, s),

3.27-3.39 (ftdx et A r D181 -$1 P51 Y, 8.15 (1H d,
J =285 Hz)ﬂea}% (1|i@1£§]fh‘3 25 (1H, ﬁb? s%ébhaghtgﬁmgl%?t@ 03 (1H, s). M5
(EI +) mz 299-H{IMImiO87] - 86 - <Exanpl e 18>

4-[4- (1, 3-Thi azol - 2-yl ) pi perazi n-1-yl ]i soqui nol i ne-6- carboxam de [ Chem ca
formul a 33]8-NL0[2- (cyclophdspyipKl) Scibkazol p@ryd) prpeyazinee(241 ny, 1.42
nmol ) and 2-(trinmethylsilyl)ethyl 4-

{[ (trifluorremetthyisiifordtdoxyd*aoiie nol i ne- 6- carboxyl ate (400 ng, 0.949
nmol ) produced in Exanple 15 (15c) the desired title conpound (127 ny,
yield 419 8w ol aiHare Hyy 136l sae? Tt hodhasy i i Exahpies. 181 158) 6and
15(15e). 1H NVR (DVBQ 06). 5: 3.25-3,31 (4H. m), 3.69-3.75 (4H, m), 6.92
(1H, d, J D M;M%ldl?@ziﬁﬁb%arﬁldee 4 W), 7.67 (1H br s), 8.09 (1H,
d, J =8 Hz , 8.35 (1H, br s),
8.56 (1H, s 49 %1”ﬁ‘ﬁﬁsﬁaﬁi\?@?ﬁﬂéi;)?)%%%Zl%zg‘%rw 10088] <Exanpl e
19>

th
4-{4-] 2- (Tet#ghy E%;%éﬁa oxy eihoxy]plperldlnylllsqu|noI|ne 6-carb
oxanmi de - _[511 '

-y
4-1 2- (tetrahydro 2 yran - onxf%gé ﬁif%%%hg?l%F%%x¥%é§b§%%db?3§ nmol )
and 2- (triymethyleidagnetywdadie-2-carboxamide,
{[(trifluoronethyl)sul fonyl]oxylisoquinoline-6- carboxylate (668 ng, 1.59
nmol ) pr odwced: H (2 -Bxargd e o {15e)pe £ @i §+§Pﬂ—1lGl@afﬁﬁp?ﬂﬂ@1&§39—”91
yield 61% was obtained by the sanme nmethod as in Exanples 15(15d) and
15(15e). 1HaWWREDNSE,D6) 6: 1.42-1.53 (4H, m, 1.59- 1 68 (1H; B
1.70-1.89 (3H, m, 2.05-2.14 (2H, m, 2.90-2.99 (2H, m, 3.36-3.41 (2H, m,
3.42-3.48 (BtH4mj2- [335%1)—rate&eca(wqimﬁur@—ﬂz-sal@mylethom}pﬂpéﬁi@izﬁm(1H, m,
7.64 (1H, br s) 8.06 (1H, d, J = 8.4 Hz), 8.15 (1H, d, J 8.4 Hz), 8.22
(1H, s), 8.¥33 T~ r@rpfsf)hyrsl%@e(*l%%l;bowmde s) M8 (FAB+) m z: 400

(MtH) + [00§?k¢hyl 8-(4-{2-[(3R)-tetrahydrofuran-3-

O

yloxy]ethoxy}piperidin—l—yl}—1,6—naphtﬁyridine—2—
carboxamide, . |
—(4—{2—[(38)—tétrahydrofuran—3—yloxy]ethoxyfpiperidin—l—
yl};l;6—naphthyridinej2—carboxamide;
N-ethyl-8-(4-{2-[(3S)~tetrahydrofuran-3-
yloxylethoxy}piperidin-1-yl}-1, 6-naphthyridine-2-
carboxamide,
8—{4—[2—(tetrahydrofuran—B—ylmethoXy)ethoxy]piperidin—l—
yl}-1,6-naphthyridine-2-carboxamide, |
N-ethyl-8-{4~-[2- (tetrahydrofuran-3-
yimethoxy)ethoxy]piperidin—l—yl}—1,é—naphthyridine—Z—

carboxamide,



<Exanpl e 20> 4-[4-(2- Hydr oxyet hoxy) pi peri di n-1-yl ]isoqui nol i ne- 6-
carboxam de - 88 - -4[-Ttayr-Hprn2

| X) t oyppr dnlyl sqi oi e6croai e(.3g. 3np) pouenEapelai sl e nntao-ae9 0/, 1L, t he-
ounsl oi cdnmmhdae( 1g. 4np) wst ede, f| oeysi-r tr eeprtro 4husf edi i nor ehl 30p) h
ovnai t | ef neeuer sueh -ei uhsoti eaui i dbai ii agl cl mhoaor py(tyctt ehnl O

0: 2, Wogvhei ei | opud(6 gil 1) _ '

09] <xi 1 o BT T 57 ool S o1 bt thiay] oFy1 §) SR fenem cal fbrmul a 35)
'It\lgrzt - butyl _4[_2(-4E_pgﬁ%§aﬁ ilgﬁ%%ga%ne{ﬁ_wgi:?ﬁ%jj%%r %%g %-l%%%x%lg%’l 2% mol )
?F?tE;ffLg?gﬁ%?%gf%{aﬂ%fﬁ%?%iggﬁ%ggiﬁﬂ?ﬁﬁ??%f%ex%%}%%kylate (733 ng, 1.74

mol ) pr oduced 39) -Branfd e hhn(cka6)1 ) diee degiked §i i@ocﬁ@i@@}'ﬁ@'e(é97 ng,
yield 54% was obt ai ned biiﬁke gghezﬁgfiod as iﬁ§E;anp es 15(15d) and

15(15e). 1lHaMMRxEGDCE3) 6: 1.37 (11H, s), 1.79-1.94 (2H, nm), 2.21- 2.34
(1H, m, 2.87 (1H, br s), 2.97-3.07 (1H, m, 3.20- 3.41 (4H, n){ 3.43-3.51
(2H, m, 3.53-BRL J-1Hethox Bty ider 5§in4l 84l [ldbalins)in&-00 (1H, br
s), 6.86 (1H br s), 7.95-8.08 (2H m, 8.24 (IH s), 8.53 (1H, s), 8.99
(1H, s). MSYECXRMHGE, 429 (MH) +
4-[4-(1,3-thiazol-2-yl)piperazin-1-yl]isoquinoline-6-
carboxamide,
4-{4-[2-(tetrahydro-2H-pyran-4-yloxy)ethoxylpiperidin-1-
yl}isoquinolihe—6—carboxamide,
4—{4—[2—(cyclopropyloxy)ethoxy}piperidinfl—
yl}isoquinoline—6—carbokamide,
trans-8-(4-{2-[ (4d-methoxytetrahydrofuran-3-
yl)oxy}ethoxy}pipefidin—l—yl)—1,6—naphthyridine—2—
carboxamide, and
2—(tetrahydro—ZH—pyran—4—yloxy)ethyl 4—(2—ca£bamoyl—l,6—
naphthyridin-8-yl)piperazine-l-carboxylate.

[0035]

The phrase "optidnally substituted with" preferably
refers to either being unsubstituted or Being substituted
with one to three substituents.

The."3- to 10-membered heterocyclyl group" refers to
an azetidinyl group, a pyrrolidinyl group, a 1,4-dioxanyl
group, a hexahydrofuro[3.2.b]furanyl group, a piperidinyl
group, a morpholinyl group, a piperazinyl group, an
razepanyl group, a 1,4-diazepanyl group, a pyrrolyl group,

a thiazoyl group, a pyridyl group, a tetrahydropyridyl



[ 0091] <Exanpl e 22>

4-13-[ (2- Am noet hoxy) net hyl ] pi peri di n- I-ylllsqu|noI|ne6 car boxam de
hydrochloride - 90 - [Chem cal fornula 37] HU NH2 - Tert-butyl

(2-{[ 1- (6-carbanoyl i soqui nol i n-4- yl }pi3pgeri di n- 3-yl ] met hoxyl et hyl ) car bamat e
(158 ng, 0.368 mol) produced in Exanple 21 was dissol ved in dioxane (5
m), to which a 4M hydrochloric acid/di oxane solution (2 nL) was added,
foIIovvedber1e IJ M NG QUeny mg%ﬁg dgg%@%m%&mﬁ£%§?onofthe

reaction $6l vent was “di sti er reduce ressur 0 give the

d e 3 589 (1H, s 7.98
siired o WRARBOIR e (itam s (1) TR

4- (4- Fwdroak@%ﬂyaﬂ@mgaqnﬂﬁdmﬂhdl3@ﬁd§qu|nollne 6- carboxam de - 91 -
[Chem cal fornula 38] OH 0 NH2 Usi ng 4- hydroxy-4-phenyl pi peri di ne
(193 ng, 1.09 . mhel ) 3ando210tmiemeelyelds inetleretidydl vioxy group” is the
{[(trlfluoronethyl)sulfonyl]oxyl|squ|nollne 6- carboxylate (314 ng, 0.746
nmol ) pr odwded amerExampice 3t5 Ydl Sd)-manties desiiete tddy el gbnpouns 200 nyg,
yield 60% was obtained by the sane nethod as in Exanples 15(15d) and
15(15e). 1MMNIR EDVSEYIE)! gtom 72g bemq2Hnd)reeB89-10 4dn (2H, m),
3.24-3.38 (4H, q;_ 5.07 (1H, s), 7.26 (1H, t, J = 7.3 Hz), 7.39 (2H, dd, J°

=7.7, 7. 38'@12‘%)t Wé%wg%U%) a qulthilrwquse Jrougz)a 8.07 (1H, d, J =
85Hz)816(1 d.J =8.5 Hz), (H 8.32 (1H, brs)857(1H
s), 9.04 (FHPS. Ws/leém)g%%? 3&4@10(% Lo group g anpl e 24>

4- (4 Pheny rjidine-1(21 | )4 soqui nol i ne- 6- arboxantde -
92 - [Chenlc eQFg;E%Haggé I%’% P ng&?loxy §rotp, % I, £

4- (4- Hyd | i i i - B- 134 ny,
0. 586 ot e E e apgfoqn%" R L el fa?ﬁ?%?%gﬁe%h acid (1
L) / di chl oremeid)ane fyli%yilaxy adddle 4 asl td i\ XU S, hf?é to

reflux overnight. Upon conpletion of the reaction, the sol ven

distilled of frenderydregyaethiress yroudhe r@m@dm%ﬁt&?ﬁ
pur|f|ed by silica gel! colum chromat ography (hexane : ethyl acetate, 50 :
50 - - 10Goud, Ve ttetgiahg driiel sdesiimed iyl e e apgraund {408 ng, yield 85%.
decahydroisoquinolinyloxy group. '
The "3- to 10-membered heterocyclylcarbonylIgroup"
is the aforementioned 3- to 10-membered heterocyclyl
group to which a carbonyl group is bound, and refers to
an azetidinylcarbonyl group, a pyrrolidinylcarbonyl group,
a piperidinylcarbonyl group, a mofpholinylcarbdnyl group,
a piperazieylcarbonylIgroﬁp, a 1,4—dioxanytcarbonyl group,
an azepanylcarbonyl group, a l,4—diazepanylcarbonyl group,
a pyrrolylcarbonyl group, althiazolearbonyl group, a
pyridylcarbonyl group, a tetrahydropyridylcarbonyl group,
a tetrahydropyranylcarbonyl group, a
tetrahydrofuranylcarbonyl group, a
tetrahydroisoquinelinylcarbonyl group, Or a

decahydroisoquinolinylcarbonyl group.



1HNWR (DVMBO-DO 8: 2.74-2.84 (2H, m, 3.35-3.54 (2H, m, 3.88-3.98 (2H, m,
6.42 (1H m, 7.30 (1H, t, J = 7.3 Hz), 7.40 (2H, dd, J = 7.7, 7.3 Hz),
7.56 (2H, d, J =7.7 Hz), 7.62 (1H, s), 8.08 (1H, d, J = 8.5 Hz), 8.18 (1H,
d J =8.5Hz), 8.33 (1H, s), 8.34 (&H39%), 8.57 (1H, s), 9.07 (1H; 's). M5
(Er') mz: 330 (M-H) + [ 0094] <Ref erence Exanple 1

4-[ 2-( Tet rahydr o- 2H pyr an- 4-yl oxy) et hoxy] pi peridine - 93 - (la) Benzyl
4-[2-(tetrahydr Hwpyrap- 2n_ haxy] pi idjne-l ba te

- [ Chem cal for wl@g%m]@ 8- %0 }Zﬁlei(?i#étkr%ghWﬁfﬁ{%}?&%@ﬁﬁ%ﬁ}y)C‘fe%%"% 4-

met hyl benzyilss WHeonalss it t8 dhedl 66 e )o assh 5SSOI e i Syl vl

N, N- di met hyl f ormam de (500 nlL), to which benzyl 4-

hydr oxy- | - pirperd dicnecardroxy latle Bl Lbud 3% m@ind wesnd henradded, Furt her,
sodi um hydri de (content 55 % (7.23 g, 166 mml) was added at once,

fol | owed byarstdzertiing ratl snddiortyanperatpy ea fogr tobi dibuy Bswnfefy B iduogen

at nosphere. To the resulting reaction |iquid, dichloronethane and

wat er wer e dadderdr ighd nlise ifenult igpun xtaimeo nyeiso leixt y oot oy t hgroup,

di chl oronet hane. The resulting -organic |ayer was dried over sodiumsulfate
and the soldéRtPaFEE dIYSSUYTEdYef fInpder Fehrahpresshfeny Therewsi due t hus
obt ai ned S 4p_l%i fied b sillf' ca _gel colum chromatography (hexane : ethyl
acetate, 100" a-zei?ﬁm.}%él, VL 19 YiRre & HY e ¥ et b 5@ el crigncR (45. 6
g, yield 95%.. 1HN 13) 6: 1.49-1.62 (6H..m, 1.69-1.75 (1H m,
1.78-1.88 (BHAFH LY “é’izgr(oé’lﬁ? r?),pifsr.lzfg\ﬂs?@af?%f% HOUP~ B4 - 3.74-3.90
(4H, m, 4. = 3. 1D H_s), 7.29-7.38 (SH, m. (Ib)
Benzyl 4- (_f%f%ﬁ%?@tpﬁé%%%el@&y&e-qjl-%c\%%’boaxyI ate [Chem cal fornmula 41]
Benzyl 4-[ 2-4,eh - a2 J%}Qet oxy] pi peri di ne-1-carboxyl ate
(45.6 g, lég(tnr%@ﬁygﬁézll@%ﬁ%%%ﬁér?nce Exaaprpl e 1(1a) was dissolved in ’
met hanol ,  t@ twhinGhi do-rualaunegnesulferilic @A mpohydrate (11.9 g, 62.7 nmol)
was added, followed by stirring at roomtenperature for 2.5 hours. To
t he resul t itrg Haggelriods dguquicd,i rsadivira dai wardgenas e {pawder) was added, and
the solvent was distilled off under reduced pressure. A solid precipitate
was filt er edcefify dneiilse andsioilig wiistul fetrhyll cacetate. The filtrate was
concentrated under reduced pressure. The residue thus obtained was purified
by silica d#03&l uim chromat ography (hexane : ethyl acetate, 60 : 40 - O :
100, V/V) to give the desired title conpound (29.1 g, yield 83%. 1H NWR
(CDC13) 6: 1.52TRep(dCE2H0 Afkyi. growpdoie2nm, lapear. 98 pranched) = 6.0 Hz),

3.18-3.24 (2H, .M, 3.50-3.55 (1H, n), 3.58 (3H _t, J = 4.6 Hz), 3:73 (2H,
dt, J = 6.((5‘,2“11 @5‘0-‘1?4?"@" ,g3.c739‘-b§.“861%@%r M 5.438 {2rnd)is 7. 29-7. 38

(5H, m. [0095] | ¢ enzyl 4-(2-{[(4- - :

met hyl phen%(%)egfuelrﬁgr%y] (()axﬂeett- XV o her i negc-r}xjcagrrﬁjd‘}&l at LTUNEN TR or nul 4
42] e | .4-(2- roxyet hoxy) pi persi di_ne- 1- car boxyl ate (20.0 g, 71.6
mol ) pr od&c?eg%?éﬁ?ég%r g%%g%&g)%%e%&fﬁ)%l S difssol ved in dichl oronet hane
(360 L), to whi i ' indi: ne (87 | }--al

triethyl am ne (gg.gol\lcntwt?z%m%% B\%g%ﬂ aégeg.(LFgrft gp%néﬁfgg&e)ﬁés%f onyl
chloride (%7.x%19 r%%ﬁltwmc\f\fa%rﬁlo@agﬂ@ér@%% foldaued by, stigring at room
tenperature for g.S ours. To the resulting reaction liquid, water was
added, and plriee dresilyt iangefinoiyr g rwap , e actregwiddbul chl ofymihane. The
resulting organic |ayer was dried over magnesi umsul fate and theé sol vent
was di stil lgedugf,f anndeppreguoced gurressuree. alhe Dasi:dueytdis. obt ai ned was
purified by silica gel colum chromatography (hexane : ethyl acetate, 100 :
0 - 50 : 50, V/IWhetoCgrie ahbodpsihrbdnyilt beocertposndhe30.7 g, yield 99%.

- 96 - 1H NWR(CDC13) .5:1.44-1.51(2H m,1.70-1.77(2H m, 2.44 (3H, 's),

3. 19- 3. 24( 2o i 40848 CIHCH a3 k@xy( ZHoup to which a carbonyl

group is bound, and is preferably a methoxycarbonyl group,
an ethoxycarbonyl group, a propoxycarbonyl gfoup, an

isopropoxycarbonyl group, or a t-butoxycarbonyl group.



J-4.7Hz),3.66-3.70(2H, M, 4. 15(2H,t,J = 4.7 Hz), 5. 12

Hs),7.30-7.38(7H, m,7.79(2H,d, J - 8.6 Hz). (1d)

[ 2- (Tetrahydr o- 2H pyr an- 4-yl oxy) et hoxy] pi peri di nel - car boxyl ate [ Chem cal
rmul a 43] Benzyl 4-(2-{[(4-- 40 - _

met hyl phenyl ) sul f ony] oxyl et hoxy) pi peri di ne-1-carboxylate (1.64 g, 3.79
nmol ) produced in Reference Exanple 1(1c) . was dissolved in _ :
N, N- di net hyl f or 1 de.,(C to ich tetrahydro-2H pyran-4-ol (540 !'AL,
5.69 mmol ) and gg%: u(r;%lhz/c%r ir%)ek'y(l&)anr%eéﬁ]ty 59HC1248 g "%, 69 mml ) were added,
fol I owed by, &tidwding SHed QoM d Nper AL U%P%lggrtgowmyﬁsa S added t o

the resulting reaction |1 quid, followe extractron w | acetate.

The resul ti ganigolay erawas; yashe i e S rated brine, and
dried over dia}%h%r ous sodi um sul fate. %%@%g}lﬁéltéc\i\ggg%ﬁ g%???'edggff under
reduced pressiuflearBunhylesdtiie b s oht gl dedbyasl pyrbhpedaRy silica gel

col um chromat ography - 97 - (ethyl acetate : hexane, 0 : 100 - 40 : 60,
VIV) to givisdhmemesiarthriyl e agpounds (510y hgaryoeyd d780p. 1H NVR ( CDCL3) -
6: 1.58-1.60 (4H, n), 1.86-1.89 (4H, n), 3.20-3.23 (2H, m, 3.40-3.46 (2H,
m, 3.51-3.53 (ZHe MF1-366-1%y83ulfdny) ,gr3n80- 38X H2H, n), 3.92-3.94 (2H,
m, 5.12 (2H s), 7.34-7,35 (5H m. M5 (FAB) mz: 364 (M+H) + [ 0096]

(1e) 4-[2- CrATSIRiricme frrk 1K1 bxgy@tmoxy ] pipeki @i el fonehi cal formul a
44] : Benzyl 4-[2-(tetrahydro-2H pyran-4- _
yl oxy) et hoﬂﬁ%rppéﬁ di e - caaﬁ%oﬁmaft 55l hpe e Ry kel Sopy bdeERdP i n

Ref e (1 di ssol ved | thapol (15 ni), to which

pal | adi am P Aoy e (S, RelTSdoc I TR T SRat By 25 PP ngtat 'f oom

t enper at d t .. Th 1] |
Fonbt on I Cau o e e e T B R R Lo Sl el st 11 ed
ff und - £0,,0] i j 8. [,

Vi el d 1000 Th NV Coes) B R A S S bR "o B

1.85-1.96 (e Pretoll1e 67 (2H, m, 3.09-3.11 (2H, m), - 98 - 3.40-3.46
(3H, m, 3:50-3.57 (1H, m, 3.61-3.62 (4H, m, 3.93-3.96 (2H, m. M (FAB)
mz: 230 (MrH) [BE9Thydroxy <Reler enke IEXa@Ie 2% the .

4- (2-[.(3R) - Tet ranydr of ur an- 3-yl oxy] et hoxyl pi peri di ne [ Chem cal fornmula 45]
0 Usiafp trerentdiohq@-JI(®% alkyl group to which a hydroxyl =

met hyl phenyl ) sul f ony] oxyl et hoxy) pi peri di ne-1-carboxyl ate (4.00 g, 9.23
mol ) prodEEhH A Réf@mshe ek drp | df{ b nde (1BR) = ¢eymetlydr of woam, 3- ol
(1.05 g, 12.0 nmmol ), the desired title conmpound (1.56 g, yield 79% was
obt ai ned by? & ZLane teth ot AP i riRIRE feerlei o B el a¥qe), amdl Wilel .

1H NVR(CDC13)8:1.39-1.46(2H, m,1.90-1.95(2H m, 1.97-2.01 (2H
( a)hy&&oxymegtél gggup and a hédroggethyl group ére more

t1
(2
4-
fo

preferable.

The "C3-C6 cycloalkyl group" is a cyclic alkyl group
having a carbon number of 3 to 6, and is preferably a
cyclopropyl group, a cyclobutyl group, a cyclopentyl
group, or a cyclohexyl group.>

The "C3-C6 qycloalkéxy group" 1is the aforementioned
C3-C6 cycloalkyl group to which an oxygen'atom is bound,
and is preferabiy a\cyciopropyloxy group, a cyclobutyloxy
group, a cyclopentyloxy group,-oi a cyclohexyloxy group.

[0037]



-m,2.57.-2.62(2H,mM,3.06-3.10 (2H, m, 3.36-3.42 (1H,

m,3.54-3.63(4H, m,3.77-3.84 (3H, m, 3.90(1H, q,J =7.8Hz),4.16-4.19(1H m.
MS(FAB) ml z: 216( M+H) + [ 0098] <RelLerence Exanple 3> _
4-(2-1(39) - Tetrahydr ofur an- 3-yl oxy] ethdsylpi peri di ne [ Chemical fornula 46]
- 99 - - 99 - oof,.-"\0 1.97-2.01(2H, m, 2. 57-2. 62(2H, M, 3. 06- 3. 10( 2H, M),
336342(1Hrr) 355363(4Hrr)377384(3Hrr) 00

The "C6-Cl0 aryl group" is a phenyl group, an
indenyl group, and a naphthyl group, of which a phenyl
group 1s preferable.

The "C6-C10 arylexy group" is the aforementioned C6-
Cl0 aryl group to which an oxygen atom is bound, and is a
phenoxy group, an’indenyloxy group; and a naphthyloxy
group, of which a phenoxy group is preferable.

The "C6-C10 arylcarbonyl group" is the
aforementioned C6-Cl0 aryl group to which avcarbonyl
group 1is bound, and ie a benzoyl group, an
indenylcarbonyl.ggoup, and a naphthylcarbonyl group, of
which a benzoyl group is preferable.

The "di Cl1-Cé6 alkylcarbamoyl group" is the
aforementioned C1-C6 alkyl-g;oup to which a carbamoyl

.group is bound, and is preferably a dimethylcarbamoyl
group, a diethylcarbamoyl group, or an .
ethylmethylcarbamoyl group.

The "di Cl-Co alkylaminosulfonyl group" is the
aforementioned Cl1-Cé6 alle group to which an
aminosulfonyl group is bound, and is preferably a
‘dimethylaminosulfonyl group...

The "C1-C6 alkoxycarbonylamino group" is the
aforementioned C1-C6 alkoxy group to which a
cefbonylamide.greup is bound, and is preferably a t-
butoxycarbonylamino gfoup. | |

The "Cl-C6 alkylamino group" is an amino greup to
which one of the aforementioned C1-C6 alkyl groups is

bound, and is preferably a methylamino group, an



N7 Using benzyl 4-(2-{[(4- Using benzyl 4-(2-{[(4- 3 mmol )
produced in Reference Exanple 1(1¢c) and (3S)-tetrahydrofuran-3-ol (1.05 g,
12.0 mml ), the desired title compound (1.52 g, yield 77% was obtai ned by
the same nmethod as in Reference Exanpl é8 %(1d) and 1(1le). 1H NWR (CDCl13) 8:
1.39-1.46 (2H, m, 1.90-1.95 (2H m, 3.90 (1H g, J = 7.8 Hz), 4.16-4.19
(1H m. M5 (FAB) mz: 216 (M+H)+ [ 0099] <Ref erence Exanple 4>

4-[2-(Tetr @wlqﬂr@-&wﬁ%g%&@%r %ydcpi qpl_e%gfg,ibn& [%@48@1&9{%' a 47]

met hyl phenyl ) sul f ony] oxyl I ne- oxyl
nethylphenbukﬁgLfQﬂykpﬁﬂhghngﬁykpgggﬁhgjne-I-carboxyIate - 100 - (4.00 g,
0 a

9.23 mmol) produced in Reference npl e 1(1c) and
t et r ahydr of wrosms13- yl met hoxy (1.23 g, 12.0 mmol ), the desired title conpound
(1.41 g, yield 6799 was obtained by the sanme nethod as in Exanples 1(1d)
and 1(le). 1H NYReCDE:R3pGehod211C4962Hym) gkcaipl.i63(tHd, ), 1.90-1.96 (2H,
m, 1.97-2.04 (1H, m, 2.50-2.58 (1H, m, 2.59-2.65 (2H, nm), 3.07-3.12 (2H,
m, 3.37-3.42r2Kntmondl 43-TAR KM, gnqup that is substituted with

halogen atom(s). Examples thereof include a fluoromethyl

group, a difluoromethyl group, a trifluoromethyl group, a

fluoroethyl group, a difluorocethyl group, a

triflporoethyl group, a fluoropropyl group, a

difluoropropyl group, a trifluoropropyl group, a

fluorobutyl group, a difluorobutyl grdup, a

trifluorobutyl group, a fluoropentyl group, a

difluoropentyl group, a trifluorbpentyl group, a

fluorohexyl group, a difluorohexyl group, a

triflubrohexyl group, a pentafluoroethyl group, a

hexafluoropropyl group, a nonafluoropbutyl group, a

chloromethyl group, a dichloromethyl gfoup, a

trichloromethyl group, a chloroethyl group, a

dichloroethyl gropp, a trichloroethyf.grdup; a

chloropropyi group, a dichloropropyl group, and a

trichlorbpropyl group.

| . The "halogeno C1l-C6 alkocxy group" is the

aforementioned Cl1-C6 alkoxy group that is substitgted

with halogen atom(s). Examples thereof include a

fluoromethoxy group,,a.difluoromethoxy‘grbup, a

trifluoromethoxy group) é fonrbethoxy group, é

difiuoroethoxy group, a trifluoroethoxy group; a

fluoropropoxy group, a difluoropropoxy dgroup, a



3.57-3.63 (5H, m), 3.70-3.75 (1H, . m, 3.81-3.85 (2H, m. _ M5( FAB)
nmz: 230 (M+H) + [0100] <Ref erence Exanple 5>

4-{2-[ (D met hyl am no) sul f ony] et hoxyl pi peri di ne (5a) benzyl 4-(2-

[ (D et hyl am no) sul f ony] et hoxyl pi per +diége-I - car boxyl ate [ Chemi cal fornul a
48] 0/\,..S02N(CH3) 2 Benzyl 4-hydroxypiperidine-I-carboxylate (5.0 g, 21.2
nmol ) was di ssol ved in tetrahydrofuran (100 m ), -and while cooling with

ice, sodiu I s agdded. The '
resul ting gﬂ}%&re %@W?ﬁ%ﬁ %Oer]?Jno%gb@mﬁg?eé%%o?l ng wi.th ice, to
whi ch 20 W@ﬂﬂid%ﬁﬁydﬂd dﬁlwéhﬂFﬂfmﬂé¥éﬁﬂE%%§f dejin - 101 -

tetrahydrofuran (3.0 g, 2 mol ) was added dropw Se over five m nutes.

The resul t imM@dAcHeE 1\WaS/ Sgtrld’d’ped d ori S0 dH SPL eSSy Wi g&%l ng with ice,
and then for three hours at roomtenperature. The resu ting reaction liquid

was pour ed timitfd weatopre nauyd cixtye iy rexdipr,act el wd ddhetyydxpcgtaie, dhe resul ting
organi c | ayer was sequentially washed with water and saturated brine, and

t hen dri ed daviérogodicamlsulyf atreuplhe sot MeEinto wetse i sdxk ¥ | @cows f ainder reduced
pressure. The residue thus obtained was purified by silica gel colum

chr omat ogr 5P 3CHERARE thosvhy@r capet & 10750 LuGPRr@rox 10BN V)ato give the
desired title cqonpound (4.9 g, yield 62%. 1H NWVR (CDC13) 8: 1.48-1.61 (2H,
n, 1.82-11653¥ gHorﬁ’)but@Xmgsf% (AHCTHOT AN BEF (A, n§, 3.79-3.89 (4H,
m, 5.12 (24, 7.42 - ;% ﬁfg{ _

4-12- (D mEERA orﬁomg)ztg‘l?ﬁ(fyor?f SPHo Xy i e i W reen 2018 ordnul a 49]

0/ .. S02N( G en yI .
[(dl met hyl am)lﬁjg)oéeﬁlhfjoyslg]rllt oxy} pi %@3310 Oneet}]oxélargnro?(‘iﬁ ate (4.9 g (‘13 2 mol )
produced i n Reharence hExamy e 2 58) i %ﬁ% t4.td & cofpoun 3.1 g,

yi el d, 99% vﬁals ol:c))t ai ned by thél%sameC hﬁr gﬁﬂ' Iije]# erencangxarrpI e 1(1e).

1H NWR (CDGiZh16robrdfokyS an 1.490-4 100 2.66 (2H, ”)
2. 88 (6I(-I s), hirebsdts 2%&%)%, SRR C%%‘Epc“’y ool 2 He) |

3.37-3.46 (1H, mhe 8h8%0§2H, atomd eaﬁ.BebEfor[Qk@%ble, a fluorine

atom, a chlorine afom, a bromine atom; or an iodine aﬁom,
of which a fluorine atom or a chlorine atom is preferable.
[0039]

The term "treatﬁent" refers to curing or improving
diseases or symptoms, or suppressing symptoms.

The "pharmacologically acceptable salf thereof"”
refers to a salt that can be used.aS'a medicine (for
example, ones listed in J. Pharﬁ. Sci[, 66: 1-19 (1977)).
The compound of the present invention having an acidic
group or a basic group can be obtained as a basic salt or
an acidic salt through reaction with a base or an acid,
respectively; thérefore, such a salt is referred to as

r_the."phatmacologically-acceptable salt thereof."

Ereferable'examples bf a pharmacologically
acceptable "basic salt" of the compoﬁnd of the bresent

invention include an alkali metal salt such as a sodium



<Ref erence Exanple 6> 3-[ (D fl uoronet hoxy)net hyl ] pi peridine (6a) Benzyl

3-[ (di fluoronet hoxy)net hyl ] pi peri di ne-1carboxylate [ Chem cal fornula 50]
/YCH F2 1\1 00 Benzyl 3-(hydroxynethyl)piperidine-|-carboxylate (2.49
g, 10.0 mmol) was dissolved in acetoni i l-e (1100 nL), to which copper
iodide (1) (2.86 g, 15.0 mml) and 2, 2-di fl uoro-2-(fluorosul fonyl)acetic
acid (2.66 g, 15.0 mmol) were added, followed by stirring at 80C for 20

- monutes. The A xture s Rought. dawy to 10o0m tenperal g{f%%f[?amgh

adequat e anount's of hexane and et’hyl ‘acetate were added, owed by

neutral i zatdgt Wit 21 2ZM1anMmBpirp/IetNaneln SO Wh i oM« | Ipyrd ti ep- Wehe _
filtered off, and the solvent was distillTed off under reduced pressure. The
-resi due t husilabt ainnedqsas puwasiceddye basie £ 1dcagedtioplkFoholine

chr omat ogr aphy (hexane : ethyl acetate, 100 : 0 - 0 : 100, V/V) to give the
desired ti tslad toompauric thl.182higie Wadltd 6% ribut ylEnind HBNMR (£DCL3) 5:
1.22-1.34 (1H, m, 1.41-1.55 (1H, m, 1.64-1.73 (1H m, 1.76-1.92 (2H, m,
2.59-2. 97 @Hsoprory1eAy lznif@Hsaft, 3 9By Qo lanind, 9B8(2H as), 6.18
(1H, t, J = 74.5 Hz), 7.28-7.41 (SH, m. (6b)

3-[ (Di f1 uoromsitRo P RetiATNS Ferlitdi e JiCHedi ralsdbrmad &4 51] OCH F2 1\1

Usi ng benzyl 3-[(di.fluoranmethoxy).nethyl]piperidinel-carboxylate (1.97 g,
6. 58gmml ) %Hrr&(?[}ééidrﬁoﬁyﬁéﬁfﬁnégl&ar%?% BBHOLtHe Helhr ]'Efi”? | e corrpounfj_
1.00 g, yiel.d 92%. was .obtai ned by the same nethod as inh Reference Exanple
(1( le).gll-lyhﬁﬁn(a 15) S@:locl.sff-hl.afoya( ﬁqy‘?ﬁr}e-ls.%st-'l.% YiHe malt, 632 1. 71

(1H m, 1a%61%i%% salt, an ornithine salt, a glutamic acid salt,
and an aspartic acid salt, of which an alkali metai salt
is preferable.
f0040]
| Preferable examples of a pharmacologically
acceptable "acidic salt" of the compound of the present
invention include a hydrohalide such as hydrofluoride,
‘hydrochloride, hydrobromide, and hydroiodide, an
inorganic acid salt such as nitrate, perchlorate, suifate,
and phosphate; an organic acid salt such as lower
alkanesulfonate such as methanesulfonate,
trifluoromethaneéulfonate, and ethanesulfonate,
arylsulfdnate such as benzenesulfonate and p-
toluenesulfonate, an organic acid salt such as acetate,
malate,'fumarate, succinate, citrate, ascorbaté,'tartrate}
oxalate, and maleate; and an amino acid salt such as a
glycine salt, a lysine salt, an arginine salt, an
.ornithine salt, a glutamié acid salt, and an aspartic
‘acid salt, of which a hydrohalide is most pfeferable.

[0041]



2.53-2.59 (1H, m, 2.98-3.03 3.64-3.71 (2H, m, 6.18 (1H, t, J = 75.0 Hz).

[ 0102] <Reference Exanple 7> 2-(Met hoxynet hyl ) nor pholine (7a)

4- Benzyl- 2- (et hoxynet hyl ) nor phol i ne [ Chemi cal formula 52] - 104 -

(4- Benzyl nor phol i n-2-yl ) met hanol (1.604§, -4.83 mmol ) was dissolved in

N, N-di met hyl-formam de (15.0 i), to which sodium hydride (content 55% 255
nmyg, 5.85 nmmol) was then added while cooling with ice. The resulting m xture

was stirred forggg %ﬁgéﬁggv\@rﬁ%{E?gaggie@%&\gagm’jeﬁfiO%U%Sre%%%nt ly,

i odonet hane (0.364 nL, a to the resulting reaction

liquid, foblhawad ey shidning a%cefpct%@ltee@%?f@tﬁﬁeerécgf “ﬁ%ﬁ%pmigf%y ext rWit e

and ethyl acetate were added to the reaction |1 qui action

wi th ethyl vagetrat @onthe n esldNRGArganiCed aysr mas, df 'k%@é”@é, Spch gm

sul fate. The solvent was distilled off under reduced pressure. The residue
thus obtai nedtwds puve fated dphesid icaa gl eaed dme € hraimj gL apiya { hexane
ethyl acetate, 100 : 0 - 80 : 20, VIV) to give the desired title conpound
(1.06 g, yiTéled Pe%en tl BNRIGDEL 31850l . 9%:=dim@0 <k mgrthchiirds 2h (sikbh m) ,
2.64-2.74(2H, m, 3.32-3.42(2H, m,3.36 (3H, s), 3.46-

3. 54(2H, m) V3r8PM3. foErE, Mf, hyBALes90 Jolatys, ARR-cryB5(5H, n) .

(7b) 2 ( Met %%)i gl%tr?%ls).rmr phol i ne

[0042]

The compound of the present invention, a salt
thereof, or a solvate thereof may be present as various
isomefs such as geometric isomers including a cis-form, a
trans-form, etc., tautomers, or enantiomers such as a D-
form and an L-form, depending on the kind and combination
of substituents. Unless otherwise specifically
restricted, the compound of the present invention
encqmpasses.all of these isomers and stereoisomers, and a
mixture containing these isomers and stereoisomers in any
ratio. A mixture of these isomers can be separated by
publicly known means of parfitioning. |

The compound of the present invention also
encompasses a labeled compound, namely the compound of

the present invention in which one or more atoms are
substituted with radiocactive or nonradiocactive isotopes
(for example, %L 3y, B¢, *c, and 353y .
[0043]

Further, the present iﬁvention also encompasées'
pharmacologically acceptablé so-called prodrugs of the

compound of the present invention. A pharmacologically



[ Chem cal fornula 53] I C3scyCF13 Usi ng

4- benzyl- 2- (met hbxynet hyl ) nor pholine (1.06 g, 4.79 mmol) produced in

Ref erence Exanple 7(7a), the - 105 - desired title compound (554 ny, yield
88% was obtai ned by the sane nethod-ag6 i Reference Exanple 1(1le). 1H NWR
(CDC13) 5: '2.65 (1H, dd, J = 12.0, 10.3 Hz), 2.78- 2.82 (1H, m, 2.86-2.92
(2H, m, 3.34-3.42 (2H, m, 3.38 (3H, s); 3.60-3.68 (2H, m, 3.89-3.92 (1H,

M. [0103] jcceptstief &5 XM & &Fpound havin "a.group that can
4-[2-(1, 4- D oxan-2-yl met hoxy) et hoxy] pi'peridi ne [ enlca? %ornu a b4] ()

Usi ng benzye 4-drd-dd{lt into an amino group, a hydroxyl group, a
nethylphenyl)sulfony]oxylethoxy)p|per|d|ne-I-car%oxyIate (7.% g, 18.0 mmol)

produced i caRefenencerdxanmrel ke )1 idod df 4 gk oxafp2ayd net henel (1.78 g,
15.1 mmol ), the desired title conpound (4.4 g, yield 61% was obtained by °
t he sanme netrhoehtaison roReterences Exanpl esddf 1dhyandldgileyl dbh8VRIOO0H013) 6
1.41-1.54 (2H, m, 1.89-1.98 (2H m, 2.61-2.69 (2H n), 3.05-3.14 (2H, m,
3.37-3.83 (BrrlAs qD104roup foxRei@rancke Expnpiieu@>include ones

4- (2-{[ Trans- 4- net hoxyt et r ahydr of ur an- 3- gl]oxy}ethoxy)piperidine (9a)
Benzyl 4-{ AgI3rdRd Ahyidisky e ahyi? bf ur ank®3es 2157 to 2161,

Fo) )= YA PG G B a0 AT L0 1059, 2 P

(8T APRERAD PRSI e e
) g, ) were di ssolv i I i ;

resulting.ﬂ%ﬁ?lﬂ&bla-poqggéﬂﬂféé%géﬁgf?%g%%g%y@}@gélggfg gx(0.34 g, 2.4

nmol ) was ad at r'oom t enperature, stirring r 16 hours.

More boron g4idduor de di gih I ( b Jred- ) was added,
fol |l oned by Hhrther sti%%?ﬁkﬁéiﬁg%ﬁgaﬁgg?sfg%??%%ﬁ@?a%%ngr€qP82 g, 18.0

ol ) was  then wsdekewindid her gesul 19 1) 1 eacs i o6 130U Smas Miidect |y
purified by basic silica gel colum chronmat ography(hexane: et hyl

acet at e, 100:f=c ¢ 164, 1 et haptanasied atef netdanodd 40: Of - 98¢ ScMhpptedgbye the

desired title compound(2.14 g,yield 49%.

1H NVR( CDCL3)5: dr derit. SO(&H ) orl . 180+ iIn @8{ 2 Famino 1gB80up 1thclude the

d, J=5.2Hz), 3.16-3.23(2H, M, 3.48-3.54 (1H, m,. 3.58-3.64 (2H, m, 3.66-3.70
compound in which the amino group is acylated, alkylated,
or phosphorylated (for example, the compound in which the
amino group is converted into eicosanoyl, alanyl,
penfylaminocarbonyl, (5-methyl-2-oxo-1, 3-dioxolen-4-
yl)methoxycarbonyl, tetrahydrofuranyl, pyrrolidylmethyl,
pivaloyloxymethyl, and tert—butyl). Also, more
specifically, examples of the prodrug of the compound of
the present invention having a hydroxyl group include the
qompoﬁnd in which the hydroxyl group is acylated,
alkylated, phosphorylated, or borated (for example, the ’
compound in which the hydroxyl group ié converted into
acetyl,»palmitoyl, propanoyl, pivaloyl, succinyl, fumaryl,
alanyl, ahd dimethylamiﬁomethyléarbonyl). Alsd, more

specifically, examples of the prodrug of the compound of

the present invention having a carboxyl group include the *



(2H mM,3.70-3.76 (2H, m, 3.78-3.87 (2H, m, 3.93-3.97 (2H M, 4.04-4.09
(1H, m, 4.29-4.33 (1H, mM, 5.12(2H, s),7.29-7.38(5H m. M5 (Er') m z:
366 (MrH)+ - 107 - (9b) Benzyl 4-(2-[(trans-4-nethoxytetranydrofuran-3-
yl ) oxy] et hoxyl pi peri di ne-1-car boxyl ate 4ffChemn cal formnul a 56] Usi ng
benzyl _

4-{2-[ (trans-4-hydroxyt etrahydrof uran3-yl ) oxy] et hoxyl pi peri di ne-I|-carboxyl a

2.28 @, I . d in Ref Ex le 9(9a he desired
ER‘GE'(G COWSOCUOE“{ETT%%&%E &%'(}5”&23; rﬁ?@if%@g‘f"ﬁ% &iﬁzeéﬁa%@e tho s I
er erence 3 Hgﬂ% o o A : a7 i
(2H, ™, 3.@{@-3%5(1((%,:3. 67 " (4H, gr?(%é 4%% %‘ﬁi m J5.%2 }Zg)ﬁ g513‘?’"‘3?.28-7.40

(5H m. AFlph)i ez h 38R (M)t e, 9% heny 1 - i fied, . . _
Trans- 4- ( g@{ [ 4-prrelt hoxyt%t rahydr ofluer an-c%-erg/}ll] oi%ee?ho%&? pi peri di ne [ Chemi cal

formul a 57]cdidhimethyl-ddsidg Dengyldimethylaminomethyl-esterified,
4- (2-{[trans-4-net hoxyt et rahydr of uran3-yl ] oxy} et hoxy) pi peri di ne- 1- car boxyl a

te (1.90 gpiZdbyimoiymaioducedt dm Refdr estoe Exeapben 91 Ob)ethifie- desired -
108 - title conmpound sane nethod as 1H NVR (CDC13) (1.23 g,yield 100% was
obt ai ned byeatsrified, amidated, or methylamidated).

[0044]

(Production method)

The compound of £he present invention can be
produced by applying various publicly known production
methods, while taking advantage of the characteristics
based on the basic structure of the compound or the kind
of the substituent. Examples-éf the publicly known
method include methods described in "dRGANIC FUNCTIONAL
GROUP PREPARATIONS", second edition, ACADEMIC PRESS, INC.,
1989, and "Comprehensive Organic Transformations", VCH
Pﬁblishers Inc., 1989, and the like.

Upon production of the compéund of the present
invention, debending on the kind of the fﬁnctional group,
it may be effective, from the production technique point
of view, to protect the function groﬁp of a raw material
or intermediate compound with an appropriate prbiective
group or replace the functional group by a readily-
convertible group in advance.

Examples of- the functional group include an amino
group, a hydroxyl group, and a carboxyl group, and

examples of the protective group thereof include ones

described in "Protective Groups in Organic Synthesis



in Reference Exanple 1(1le). 6:1.41-1.48(2H, m,1.89-1.95(2H, m, 2.58-2.64
(2H, m,3.06-3.11 (2H, m,3.37 (3H,s), 3.37- 3.42(1H m, 3.60-3.67(4H m,
3.77-3.80 (2H, M, 3.86- 3.88(1H m, 3.92-3.96(2H, m, 4.01-4.03 (1H m

M5 (FAB+) mfz: 246 (MtH)+ [0105] - 4Reference Exanple 10>

4- (2-{[ Trans-4-(di fl uoronet hoxy)tetrahydrof uran-3- yl]oxyl et hoxy) pi peri di ne
(10a) Benzyl 4-(2-{[trans-4- (difl uoromnethoxy)tetrahydrofuran-3-

yl ] oxyl et hoxppiperd dines 1-cardoxygale Lehep eah formuha 28h p.c.  Using
benzyl 4-12-1(trans-4-hydroxytetrahydrofuran7

3-yl) oxy] etjipxy} pirpekiedipietlc¢arRoxroals (PP d.a Agmlyy, produced in
Ref erence Exanple 9(9a), the desired title conpound (1.19 g, yield 40% was

obt ai ned bysdihe-tsatrel meidask @mdd Refrer emeer Exaapt e08(Sapai dHNVR ( CDCL3)
6: 1.49-1.61 (2H, m, 1.77-1.90 (2H, m, 3.17-3.26 (2H, m, 3.47-3.55 (IH,
m, 3.57-3.8Fd2HngMto thddHO methddls 3. #3d4¢ 2t ed) compound can be )
obtained by introducing the substituent and carrying out
the feaction, and then removiné a brotective group or
converting the substituent into a desired group, as
needed.

Further, a prodrug of the compound of the present
invention can be.produced by, similarly to the
aforementioned protective groups, introducing a specific
group into a raw material or intermédiate compound, or
carrying out the réaétidns using the compound of the
present invéntion produced. The reaction can be Carried
out by applying a method publicly known to those skilled
in the art such as methods normally performed, for
example, esterification, amidation, dehydration, and
hydrogenation.

Hereinbelow, the production method of the compound
of the present invention will be described; However, the
production method is not limited to the below-described
methods in any way.

[0045]

An overview oflthe production method of the compound
of the present invention is shown below. That is; the
compound of the present invention (I) can be produced,
using a éompound.(I') as a raw material, by a methoa

including principle steps of (1) introducing.a



3.75-3.87 (4H, m, 3.96-4.05 (2H, m, 4.10-4.16 (1H, m, 4.73-4.77 (1H, m,

5.12(2H, s), 6.26 (1H t, J = 73.4 Hz), 7.29-7.40 (5H, m. M5 (El +) nml z:

416 (MrH)+ (10b) 4-(2-{[ Trans-4-(di fl uoronet hoxy)t et rahydr of uran- 3-

yl Joxyl et hoxy) pi peri di ne [ Chem cal feordflla 59] - 0--"& OF Usi ng

benzyl 4-(2-{[trans-4- (difluoronethoxy)tetrahydrofuran-3- ’

yl ] oxyl et hoxy) pi peri di ne-|-carboxylate (1.88 g, 4.53 nmol) produced in

Ref er ence ' 0 e ndesir i . yield 94%
ﬁé%@&b%y%g@% @&ou%h A gnlﬁﬁkiﬁ%%§§%§ggﬁﬁgﬁéghfg%fhm

was obt ai ned by the sane nmethod a erence Exanpl e

1(1le). 6:142:1502HN0 ,(:Q-)S%(a:k@glizlgs)out Tar8%mdi 85 {AH rdAot Z0:60- 2. 66

- (2H, M, 3.06-3.12 (2H m, 3.36- (1H,
using B-H.
(Chemical Formula 3]
z o) (1) A-H
Coupling Reaction
AN X\ or catalyzed by Pd

-

"~ (2). amidation with B-H

-OR'is transformed to B

Z: Halogen or CF3S0,0-
R" alkyl, aryl, aralkyl
B-H: ammonia, primary or secondery amine

Further, the production method in which_the
heterocyclyl group "A" contains a nitrogen atom as a
hetero atbm will be deécribed in detail below.
-[0046]

[Chemical formula 4]

Synthetic Method toward Naphthyridine Derivatives

Method A
Halogen 0 Halogen o . ej\N/HLL 0
S LN OH A1 ~-N a A-2 N
i —_— | S OR Y S OR®
N A\ H*/ R*OH N ANF Pd catalytic N A A
(alcohol) amination

(1 ' . @ ©)

R2: alkyl group, aryl gorup or aralkyl group
vt o

. N
A-3 N '
—- | o~ = B
B-H ‘B-H ' w B-H: ammonia, primary or secondary amine

MeOH 9T Me,Al
“4)

The production method A is a method for producing a
-naphthyridine compound (4) of the present invention,

including the folloWing steps:



m, 3.59-3.62 (2H M, 3.67-3.70 (2H, M, 3.78-3.85 (2H, m, 3.98-4.04
(2H, M, 4.12-4.15 (1H, m, 4.75-4.77 (1H, m, 6.27(1H,. t,J =73.6Hz).

MS( FAB+) niz: 282 (M+H) + [ 0106] <Ref erence Exanple 11> _

Ci s-4-{2-[ (4- met hoxyt et r ahydr of ur an- 3- 59| yoxy] et hoxy} pi peri di ne [ Chem cal
formula 60] - 110 - 0-CH3

A-1: converting a compound (1) into a compound (2) by an
esterification reaction of a carboxyl group using an acid
catalyst and the like in an alcohol solvent,

"A-2: reacting a cyclic amine compound with the compound
(2) in the presence of a palladium catalyst to replace
the halogen group on the naphthyridine ring of the
compound (2) by a cyclic amino group to produce a
compound (3), and
A-3: performing an amidation reaction between the ester
‘group of the compound (3) and an amine to produce the
compound (4)., the compound of thé present invention.
[0047]

[Chemical formula 5]

Synthetic Method toward Naphthyridine Derivatives

(2)
Method B )
B-1p| B-H
MeOH
' - s %
B-1a Br O B2 SN 0
: S Vs N
(1) ) o B | A ES B
B-H NN amine, TBAI N A~z
condensation (5) K2CO; (6)

The production method B is a meﬁhod for producing a
naphthyridine compound (6) of the present inventién,
including the following steps:

B-1la or B—lb: producing_an amide compound (5), and

B-2: performing a coupling reaction between a cyclic
amine compound and the amidé compound (5) in the presence
of a quaternary ammonium salt such as'tetrabutylammonium

iodide and a base such as potassium carbonate to produce



Usi ng benzyl 4-(2-{[(4-

nethylphenyl)sulfony]oxylethoxy)p|per|d|ne | -carboxylate (2.50 g, 5.77
mol )- produced in Reference Exanple 1(1c) and 4-net hoxyt etrahydrof uran-3- ol
(820 ng, 6.94 nmmol ), the desired titklesdorpound (1.20 g, yield 85% was
obt ai ned by the sane nethod as in Reference Exanpl es 1(1d) and 1(1le).

1H NVR (CDC13) 8: 1.40-1.52 (2H n), 1.88-1.98 (2H, , 2.59-2.68 (2H,

3.05-3.13 ( 5 (9H, m,
3054 16 (11 BTt e bl fefle Ui %;?o%e?d. 25 et !

et hyl (t et rahydng- AR @ns4- yI ) car bamat e (12a) Benzyl

4- ({[ et hyl (t et rahydr o- 2H pyran-4- .

yl') car banoyl | oxyl-net hyl hpispen difn@ochaeardl %glteﬁee c[cmednrf@l forpdp 61] CH3
0 Benzyl 4-(hydroxynethyl)pi peridine-1-carboxylate nl), to whi ch pyridi ne
(1.04 niL, EhiGamml pranthqnithopheiid cehhpsodormmte (2.07 g, 12.9 mol)

wer e added followed by stirring at roomtenperature for 35 minutes under- a
ni trogen atnospBede. iSubsegeentlfy reNoatimd ttéte atoygraor2H- [B)r ani-th am ne
hydrochloride (1.30 g, 8.57 nmmol) and triethylamne (3.59 nlL, 25.7 mmol)
were added,a™gl9 dved By Famr tHer Sthier i wgPdRrby. &0 hooide yeeer Was added to
the resulting reaction liquid, and the resulting m xture was extracted with-
di chl or onetAfAHRICeTHE S SIS r@“&?ﬁ%ﬂﬁ (3layer was dried over sodiumsulfate
and the solv t was distilled off under reduced pressure. The residue thus
obt ai ned vva[s 4[?“ fied by silica gel colum chromatography (hexane : ethyl
acet at e, V/V) to give the desired title corrpound(z 22
g, yield 50 he"%ial\]w%or&%gfaé 5, 1171 28 (2H br m), 1.53-1.60 (3H, ),
1.66-1.89 ( 339352(2Hrr)394399
(2H ), %gh?f d‘ﬁp%"zﬂwarﬂ%m“ﬂmﬁ'}g f“‘?ﬁ"e(ssH br m, 5 13 (2H s), 7.30-7.37
(5H, m. I\/B Mg@%@ mz: 391 (MrH) + (12b) Pi per|d| n- 4-yl met hyl

met hyl (t et rahydro-2H pyran-4- yl)carbamate [ Chem cal formula 62] cH3 0 -

112 - Usi ng benzyl 4- (f[rret hyl (t@tr ahydr o- 2H yran 4- @

yl) car banoy| ] oxy| e I-)apg@erl 1ne- Siglogane ( 276 g, 8 dRa
produced in Refege Exanp desi el (1.54 g,
yield 96% S/ bt ai ned by theBaé%me met hod as |n [!B Ee Exanpl e 1(1le).
1H NVR( CDC13 A7-1.31(2H, M, 1. 55-1. 61(2H, m,

1.62-1. 98(7fﬂab”3|ky»5%r&§ Ayl Gé(n;%‘r‘a@kyl%olé 2. 82(3H, br

m, 3.09-3. 13(2H 50(2H %3396(2H n, 4004(;4(2ﬂrr)

M5( FAB' ) i z: 257(I\/Hrl—g+ [%108] e n Exampl e 13> °N7 o]

2 (Tetrahydr@-CQH- pyrx an- | oxy) etshyl pi er d| e- | cardoxyl at e NP

4, 8-Tri oxasptro[@. c#E fECheni—eal ifo Ia%@-]—?et—&ahyd o/ pyr an

(6 00 g, 60. nHpmoINA di ssoPWeGdalytln berZere (120hydr9lysist o whi ch et hyl ene
glycol (11.2 g, 180 pgjol) and?BNEBI uenesulyf oni ¢ adenangHiBhydr atie) (1. 14 g,
6.00 nmmol ) were added. Using a Dean-Stark tube, the resultlng mxture was

refluxed for t"‘@hgogﬁ:%d\(){*&it" Af &IRvi g Water, Wso?%um-%l s ulting

reaction liquid aturated aqueous solutio o at € was

added, fol Iy og/&gn%l%era@fmrthﬁ hyt acetabgoodhe sesuhdipg.grgani c

| ayer was washed with saturated brine, and dried over sodium
“sul fate. Thewoltvie, Vj&ﬁ:ldjcﬁltﬂd |tk Mglwgr%§d pressure. The residue

t hus obtained was purified by basic silica gel colum chromat ography
-(hexane : etdlyl taceftatrey alGbnipdind (7) with a base to convert it
" into a compound (8), |
C-2: reacting carbon monoxide and an alcohol with the
compound (8) in the presence of a palladium catalyst to
produce an ester compound (9),

C-3: trifluoromethanesulfonylating the phenolic hydroxyl

group of the compound (9) to produce a compound (10),



0 : 100, VIV) to give the desired title conmpound (7.79 g, yield 909%.
1HNWR (CDC13) .5: 1.74 (4H, t, J = 5.5 Hz),. 3.74-3.80 (4H, m, 3.98 (4H,
s). (13b) 2-(Tetrahydro-2H pyran-4-yl oxy)ethanol [Chem cal form a 64] HO
1,4,8-Trioxaspiro[4.5]decane (0.43 gr- 320-nmol) produced in Reference
Exanpl e 13(13a) was dissolved in tetrahydrofuran (1.0 nL), and the
“resulting mxture was cooled to -50C.. Subsequently, a 1.0M sol ution of

bor ane-t et rCader(L#]rlaar}l gk 4 n egg@y%ggf ur@ébés S, ng_r%)a}gld

trimethylsilyl- tritluor hanédulfona Were added. The

resul ting @%@ﬁa@qmﬂrl@%ﬁ@ g&@@&@p@fa&% %} & Lpved: by %'{5' ng for

18 hours. A small anount of water was added, en the res ing mxture

was purifi eddeydeasi Q;&dgdlﬁ@ gel1 colaq{m chromat ography (hexane : ethyl
acetate, 100 : 0 - 0 : 100, VIV to give the desired title conpound (0.39

g, yield 88%p5.: hytdrNNRA(iCRCkHe &stﬁleﬁ\?grlolﬁﬁ d2Hhdcortpdnd. 8b1 (2 M,

2.01 (1H, t, J = 6.3 Hz), 3.40-3.48 (2H, m, 3.50-3.57 - 114 - (1H, (2H,
(13c) n), IHArAtE] (R2HanoBkyal-Bolf(,2Him) 132 02309 g .cBedzydation

2- (tetrahydro-2H pyran-4-yl oxy) et hyl piperazine-1, 4-di carboxyl ate

[ Chemi cal .freamili®nedjetween Byl rigning tagd ayelroz 236 pyt ag-aduy| oxy) et hanol
(1.46 g, 10.0 mmol) produced in Reference Exanple 13(13a) and benzyl

1- pi pera2| @éoéélpﬁo%ﬂeatléo(@lﬁ@]@“el:?%“ﬁﬁﬁﬂﬁ nfzh)ef dess reamround ebnpound
(3.42 g, | d 879 was obt al ned by the same nethod as in Reference Exanple
12(12a) . ﬁ VR [3)LTgPent O 64 (2H, m) 1.85-1.93 (2H, m), 3.39-3.55

o) 515 (2H, SFC 7045 7945 at R DS e %2“ ek o iy
2- (Tetr ahydie2hpu %tﬂawucgcxyl) eté}yé yspa@g% ipesle ot garbpxy f ,d Chem ca

formul a 66 benz tetra pyr an- 4-yl oxy) et hyl
pi peri di ne<l,A-dica At e (3 50 g, 8.92 mmol) produced in Reference
Exanpl e 11(11c), the desired title conpound (2.26 g, yield 98% was

obt ai ned by oiola®jsane nethod as in Reference Exanple 1(1le). 1H NMR (CDCL13)

5: 1.56-1.63 (2H, m, 1.87-1.92 (2H, n), 2.80-2.85 (4H, br nm), 3.41-3.47
(6H, m, 3.80chinm ) Hdrmyla 3168 (2H, t, J = 4.9 Hz), 3.92-3.96 (2H, m,
4.24 (2H, t, J = 4.9 Hz). M5 (FAB') mz: 259 (MtH)+ [0109] <Ref erence
Exanpl e 14> 1, 4: 3, 6- D anhydro-2-0-[ 2- ({1,412 (et hoxycarbonyd)r 1, 6-

napht hyri di n- 8-yl ] pi peridi n-4-yl | oxyyet ]-5-0- neth h9§|t0l (14a)

1, 4:3, 6- D anhydro-2-0-[2- ({1- [ —A12

[ (benzyl oxy) car bonyl ] pi perl d| n-4-yl /ei hy1] - 5- 0- th) [fmannl t ol
[Chemcal forful a 67] HOJO 0- H3 1\1 N
OR’ (“I-a)

———r—————-

OR’

(Il-a)

wherein Al-1, Al-2, B, ¥, and Y refer to the same
groups as described above. R’ refers to a hydrogen atoﬁ'
or a protective group of a carboxyl group. Z refers to a
group that can serve as a leaving group during the
coupling reaction.

A commercially available compound cr a compound
produced in accordance with the method described in the

literature (for example, Journal of Medicinal Chemistry,



OLO Usi ng benzyl 4-(2-{[(4-

met hyl phenyl ) sul f ony] oxyl et hoxy) pi Deri di ne-| - car boxyl ate (6.80 g, 15.7
nmol ) produced in Reference Exanple 1(1c) and

1, 4: 3, 6-di anhydr o- 2- 0- net hyl - D- manni tols3(2.10 g, 13.1 - 116 - mmol), the

desi red title compound (3.6 g, yield 65% was obtained by the same nethod
1H NVR(CDC13)6:1.49-1.61 as in Reference Exarrpl e 1(1d)

(2H m, 1. 76%% %%&2% 3_2 4 3.48-3.56 (1H
,3.61- 3 %933%2%3 @ﬁ %ﬁégg%‘aﬂ ,4.01- 4.17 (3H,
n)’ 4. 54- 4&%%1%%” 4(5, :!126(,2%99'5?,’ 279]?(59 ‘go 499£§,H Bf@org. Med. Chem.
11 (2003) 1451 to 1464, and Tetrahedron, 61 (2005) 8282
to 8287) is used as a éompound having the general formula
(II-a). A commercially available compound dr a compound
produced in éccordance with a publicly known method can
be used as a compound having the general formula (III-a).
A compound having the general formula (IV-a) can be
produced through a coupling reaction between the compound
having the general formula.(II—a) and the compound having
the general formula (III-a). This coupling reaction 1is
carried out while heating in the presence of a palladium.
catalyst; a ligand, a base, and a solvent. This coupling
réactién can be performed in accordance with the metﬁods
described in, for example, Journal of Organic Chemistry,
71, 10, 2006, 3816 to 3821, Chemistry A European Journal,
12, 19, 2006, 5142 to 5148,_Organic Letters, 5, 6, 2003,
-815 to 818, and Jourﬁal of Organic Chemistry, 73, 4, 2008,
1429 to 1434.
[0050]
The amidation  reaction in the steps A-3, B—la)jB-lb,
and C-5 will be explained below.

[Chemical formula 8]



(14b) 1, 4: 3, 6-Di anhydr o- 2-0- net hy1- 5- 0-[ 2- (pi peri di n- 4-

yl oxy) et hyl] - D-mannitol [Chem cal fornula 68] Usi ng benzyl

1, 4: 3, 6-di anhydro-2-0-[2-({1-

[ (benzyl oxy) car bonyl ] pi per.i di n- 4-yl }exypret-hyl ] -5-0- nethyl -D-mannitol (3.60
g, 5.77 mmol) produced in Reference Exanple 14(14a), the desired title
conpound (2.4 g, yield 98% was obtained by the sane nethod as in Reference
Exanmpl e 1(1le). Thi;s compound was used in the subsgguent reaction w thout

i sol ation. 42y 1, 4: 3, 6- Di anhydr o- 2- 0- [ 2- ({4¥4Z- (et hoxycar bony1) -
1,6-naphthyrid| 86%I]p|per|d|n 4-yl }oxy) et hyl]- \l 1Zn'ethyl D-mannito

[ Cheni cal rdeVg H3/)\0 NA O, CH A Usi ng
1,4:3,6-dia 2-0- et hy1-5-0-[2- (piperi -onxy)ethyl] D- manni t ol

(2.0 g, 6.96 | ) producgd in Reference Exanp e 14(14b), Nthe desired title
compound (683 jng, Vi % was o?&plned by the samp met hlod as in Exanpl e
1(1a). 1H 2 - 7.1 (2H4g M, 2.13-2.22
(2H, m, 3.@5-3.33 (2H, 3.47563+k—9§, SJ : m, 3.81-4.00 (4H,
m, 4.04-4.22 ( 4.49 (2H, q, J = 7.1thly/ .56-4.63 (2H, m, 8.25
(1H, d, J = .33 (1H, s), 8.37 (1H, .5 Hz), 8.90 (1H, s).
Exanples 25 to ¥4 shomn bel ow were produced |n accordance with the

af orenenti oned éroductlon method A, B, or C fﬁe followi ng tables, "Ex. -

No." refers to Hhe nuqber % th% larrple "Struc g%arefers to the
struct ural fornula SFERE 8B Gaf 5¥1tﬁﬁaq%aﬁﬁﬁ ou 5 "Y ters to the

52%3:??23 the “pro u?ilongﬁé?L 3ﬁ%1%%ﬂp (9%?%{ mﬂﬁ%ﬁgfhe conpoﬁn" dgg;he

I\E/txﬁ(rjrp|2§ ‘é‘]"iéanpfcpéj}h(‘@rg regctlildh -4 POl d1abl g &lt Exn NocorSLRUEt Y] £, Data

the methods described in, for example, Chem. Revt, 1948,
45, 203, J. Am. Chem. Soc., 1950, 72, 1888, Org. Biol.
Chem., 1962, 84, 4457, J. Am. Chem. Soc., 1973, 95, 875,
and J. Am. Chem. sOgg, 1981, 103, 7090. |
[0051] |

The coupling reaction in the step B-2 will be
explained below.

[Chemical formula 9]

(1-b)

wherein Al-1, Al-2, B, X, Y, and Z refer to the same

groups as described above.



1H NVR(DVBO - DOB: 1. 02(3H, d, 6' =6. 3Hz), 1. 47-1.55
(2H, M, 1.57-1.65(1H ), 1. 76-1. 81(2H, . . -, M) 2. 86-
2.92' (2H, ), 3. 93- 3. 98(2H,r‘r) 7.78(1H brs), 8. 02 (1H brs), 8.23(1H,d, J

=8. 3Hz), 8..30(1H s), N0 8.67(1Hd,J 558 -3Hz) , 8. 99(1H s) - MB( FAB )i z:

N, >11, 271(MeH) " (NH2 N, N I .- 26 CH3
1H- NVR( DVBO- 06) 6: 0. 96( 3H, d, J =6. 9Hz) 1.11-1.19 B '

(1 m,1.79-1. 8&(3Hmﬁkr%1%31% Qzélwaﬁhfgcﬁﬁhpound or a compound

produced in accordance with the methods described in the

literature is used as a compound having the general

formula (II-k). A commercially available compound or a

compound produced in accordance with a publicly known

method can be used as a compound having the general
;formula (III—a).

A compound having the general formuia (I-a) can be
produced through-a coupling reaction between the compound
having the generai formula (II—b).and.the compound haVing
the general formula (IIT-a). This coupling reaction is
carried out while heating in the presence of a base, a
quaternary ammonium salt, and a solvent, or in the
absencé of a solvent. This coupling reaction can be
performed in accordance with the method described in, for
example, Journal of Medicinal Chemistry, 48, 7, 2005,
2388 to 2406.

The compound of the present invention produced by
the aforementioned method can be isolated and purified by
a publicly known method, for example, extraction,
precipitation, distillation, chromatography, fractional
crystallization, and recrystallization.

Also, in the case that the compound having the
general formula (i) of the present invention or a
producLlon intermediate thereof contains asymmefric
carbon, enantloﬁers exist. Each'ofvthese.enantiomers can
be isolated and purified by a standard method such as

fractional crystallization (salt fractionation) in which



2.62(1H M, 2.84-2.90(1H M, 3.84-3.91(2H, ), '''...."

7.76(1H, brs), 8. 03(1H, brs), 8.23(1H,d,J =8.6 N0

Hz), 8.29( 1H, s), 8. 67( 1H, d, J=8. 6Hz) , 8. 98( 1H, s). I NNH2 |
MS(FAB-)m z: 271( MeH) ' | N . ... - L L.ttt 27°H
' H NMVR( DMBO- D6) 5: 1. 65- 1. 77(2H, m) , 1. 93- 2. 03(2H, B

m, 3. 06-3. 15(2H, n), 3. 70- 3. 85(31- 1, n), 4. 74( 1H, br

an enantiomer is recrystallized with an appropriate salt,
and column chromatography. Examples of reference
literaturé:ror a method of separating an enantiomer from
racemates include J. Jacques et al., "Enantiomers,
Racemates and Resolution, John Wiley And Sons, Inc."
[0052]

The compound of the present invention is highly safe
and exhibits favorable disposition, and also, has an
excellent OSteogéneais—promoting action. Hence, the
compound of the present invention can be used for the
prevention or treatment (particularly, treatment) of
diseases associated with boné metaboliam such as
osteoporosis, Paget's disease of bone, and osteoarthritis,
and thus is useful.

[0053]

When administering the compound of the present
invention or a pharmacologically acceptable salt thereof
to a mammal (particularly, a human), 1t can be
administered systemically or locally by the oral or

"parenteral rcute.
[0054]

The dosage form of the pharmaceutical composition of
the present invention is selected depending on the
administration.method, and 1s producible by preparation
methods normally employed'for various kinds of
formulations.

Examples of dosage forms for an oral pharmaceutioal

composition include a tablet, a pill, a powder, a granule,



s),7.78(1H,brs), 8. 01(1H brs),8.23(1H d,J =  8.4Hz), 8.30(1H,s), 8. 67(1H,d, J
=8: 4Hz),8.98 . (1H's). MS(FAB Yml z: 273(MrH) " NH2 1 N,,/,..,
28 1H NVR(CDC13) 6: 3. 50- 3. 55(4H, n) , 3. 65- 3. 71(4H, m), A

5.81(1H, brs), 6.91-6. 96(1H, n), 7. 02- 7. 67(ZH,M) ,

a capsule, a liquid medicine, a suspension, an emulsion,
a syrup, and an elixir. Medicines in these dosage forms
can be prepared by standard.methods, using any agent
appropriately selected as needed from among those
normally employed as additives such as an excipient, a
binder, a, disintegrant, a lubricant, a swelliﬁg agent; a
swelling aid, a coating agent, a plasticizer, a
stabilizér, én antiseptic, an antioxidant, a colorént, a
'sdiubiliéing aid, a suspending égent,.an emulsifier, é
sweetener, a preservative, a buffer, a diluent, and a
humectant.

[0055]

Examples of dosage forms for a parenteral
pharmaceutical composition include an injection, an
ointﬁent, a gel, a cream, a poﬁltice; an aerosol, an
inhalant, -a spray, an eye drop, a nasal drop, énd a
suppository. Medicines in these dosage forms can be
prepared by standard methods, using any agent
appropriately selected as needed from ameng'tﬁose
normally employed as additives such as a stabiiizer, an
antiseptic, a solubilizing aid, a humectant, a
b:eservative; an antioxidant, a fragrance, a gelling
agent, a neutralizer, a solubilizing aid, a buffer, an
isotonic agent, a surfactant, a colorant, a buffer, a'-
_viscosity enhancer, a humectant, a filler, an absorption
prométer, a suspending agent, and é binder.

[0056]



7.30-7.37(2H, M, 7. 89(1H, brs), 8. 38-8. 49(3H, n), 9. 03(1H, s) . z\i
zr-\z___ C" |, MS(EI")m z:334(M+H) + 29

"H NMR(DMSO- D6) 6: 1. 73-1. 80(2H, M, 2. 05-2. 15(2H, B m,
3.11-3.22(2H, M, 3.32(3H,s), 3.40-3. 48t 1H8 - n),

3.72-3.81(2H, M, 7.81(1H, brs), 7. 98( 1H, br s),8.23(1H,d, J

=8. 4Hz), 8.31(1H,s), 8. 67( 1H, d, LT =8.4Hz), 9. 00(1H, s). o( -z
NB(FAB")”12:287¢H%F%55e of the compound having the general formula

(I) or a pharmacologically acceptable salt thereof varies
depending on the symptoms, age, body weight, and the kind,
"dose, etc. of a drug.to be administered in combination.
However, normally, the compound having the general
formula (I) or a pharmacologically acceptable salt
thereof is preferably administered in a range of ffom
0.001 mg to_lOOO mg, in terms of the amount of the
'Compound having the general formula (I), per adult
(presumed to weigh approxihately 60 kg)'bér dose,
systemically or locally, once to several times a month,
once to'several times a_week, or once to several times a
day, orallylér parenterally, or via the intravenous route
continuously for one to 24 hours a day. |

[0057]

Further, other active ingredients can be used in
combination with the pharmabeutical composition of the
present invention as needed as long as such active
ingredient does not impair the efficacy of the present
invention.

The present ipvention_also encompasses a method for
preventing/treating the aforementioned diseases,

_compriéing administering the compound of the present
invention or a pharmacologiéally acceptable salt thereof.
- The present invention further encompasses use of the
compound of the present invention or a pharmacologigally
acceptable salt thereof_for the pfoduction of the

aforementioned pharmaceutical composition.



30 z! r--\z _z 'H NVR(DVSO D) 6: 3. 36- 3. 42(4H, n), 3. 57- 3. 64( 4H,
m,7.01-7.13(4H m, 7. 82(1H, brs), 7. 97(1H, br s), 8.25(1H,d, J

=8. 4Hz), 8. 35(1H, s), 8. 69( 1H, d,J =8.4Hz),9.05(1E, s).
MB(FAB )i z: 352( MrH)+. - 119 - [Tabl €92] 31 0, cH3 O

' H NMR( CDC13) 6: 1. 77-1. 87(2H, m), 1. 97-2. 07(1H, m) , 2. 08-

2.19(18, m, 3.33-3.45(3H, m, 3. 48(38,s), 3. 66- 3. 72(18, .
m, 3. 99- 4. Q60blE, 1M (F rAQ(1EH, i &:32chk s)), S38{dH, d,J =8.2Hz), 8.42(1H,d,J

=8.2Hz), 8.60(1H,s),8.93 B

Five grams of the compound of the present invention,

895 g of lactese, and 100 g of corn starch are mixed by a.
~blender to give a powder.
| (Formulation éxample.2) Granule

Five grams of the compound of the present invention;
865 g of laétose, and 100 g of low-substituted
hydroxypropylcellulose are mixed, followed by addition of
300 g of a 10% aqueous solution of hydroxypropylcellulose.
The reSulting mixture is kneaded and granulated using
extrusion granulation equipment, and then dried to give a
granule.

(Formulétion example 3) Tablet
Five grams of the compound of the present invention, 90 g
of lactose, 34 g of corn starch, 20 g of crystalline
cellulose, and 1 g of magnesium stearate are mixed by a
blender, followed by tabletting using a tablet machine to
give a powder.
[0059]

(Test example)

(Test example 1) Osteoblast differentiation test

ST2 cells, murine bone marrow-derived stromal cells,
(obtained from RIKEN) were used.

In this test, o-MEM media (obtained from GISCO BRL
Cat. No. 10370-021) containing 10% (v/v) of inactivated
calf serum (obtained from Hycloné Laboratories, Inc.) and
1% (v/v) of Penicillin-Streptomycin Liquid (obtained from

GIBCO BRL Cat. No. 15140-122) (hereinbelow, abbreviated



(1H, s). MS(HI ') m z: 287( M+H) . N"'._-'----71NH2 |

N.-.,,,,42 32 F H NVR(CDCL13) 6: 3. 50- 3. 55(4H, m) ., 3. 65- 3. 69(4H, ), 5. 70 A
(1H,s), 6.58-6.63(1H m, 6.68-6. 73(1H, m, 6. 77-6. 81( 1H, _
m,7.23-7.28(1H m, 7. 85(1H,s), 8. 41( 1A, P, 8. 44(1H, - d,J

=8. 2Hz), 8. 48(1H, d, J =8. 2Hz), 9. 02(1H, s) . -

as 10%-FBS-aMEM) were used. In this test, all culturing
was.performed in a CO, incubator (37°C, 95% humidity, 5%
COy) . ,

[0060]

Thé aforemehtioned ceils were detached with 2 mL of

.a 0.25% trypsin solution (obﬁéined from GIBCO BRL Cat. No.
15050-065) and dispersed in 10 mL of 10%-FBS-oMEM.
Subsequently, the cells were collected by centrifugation
(25°C, 800 rpm, five minuteé). Then, a cell suspenéion
-containing 40000 of the cells/mL of 10%—FBS;aMEM;was
prepared. The cell suspension was then dispensed into
956-well platesr(the product of Falcon), 100 ulL per well,
at a density of 4000 cells/well, followed by culturing -
for 24 hours. To the wells except for the below-
described weli containing a control group, the compound
was dispensed at final concentrations of 0.01, 0.03, 0.1,
and 0.3 pg/ml. To the well of a control group, DMSO was
dispensed at a final-concentratibn of 0.1% (v/v). After
four days of cuituring, the activity of alkaline
phosphatase (ALP) was measured in each group.

[0061]

The measurement of ALP activity was performed as
follows. That is, the medium in each well of.the culture
plates was completely removed. ¥Fach well was then washed
by dispensing 100 pL of Dulbecco's phosphate buffer
(obtained from GIBCO BRL Cat. No. 14190-144) and theﬁ
removing it. A cell lysate solution containing 10 mM

MgClz and 2% (v/v) TritonX-100 (Sigma) was prepared and

0 .



MS(Er')m z:352(MH)* N NH, N 33

' H NVR( DVBO- DOB: 2. 11-2. 19(2H, n), 3. 56-3.62(2H, m), A 2
3.77-3.84(4H ), 3. 98- 4. 04(2H, m , 6. 52-6. 58( 1H, m) ,
6.75-6.80(2H,m, 7. 10-7.17(28, M, 7. 69¢1Mlbrs),7.97 /,--N
(18, brs), 8.17(18,d, 0' =8.5Hz), 8.29(1H s),8.58(18, N.--) d,J
=8. 5Hz), 8. 76(1H, s) . MS(FAB ) nf z: 348( MFHC  N.. . .. -4

dispensed at 50 upuL/well, followed by stirring at room
temperature for five minutes. An ALP substrate sdlution
containing 50 mM diethanolamins (Wako pure chemical
industries, Ltd., Cat. No. 099-03112) and 20 mM p-
nitrophenyl phosphate (Wako pure chemical industries,
Ltd., Cat. No. 147-02343) was prepared and dispensed at
50 pL/Qell, and the piates were left to stand at.room
 temperature for 10 minutes. Subsequently, absorbance was

measured by a'micfoplate réader (Bio-Rad Laboratories,
Iﬁc.). Setting the measurement value of the control
group of each plate at 100%, the iﬁcrease (%) in.alkaline
phosphatase activity in the test compound-addition group
was calculated, which was assessed as the degree of
osteoblast differentiation.
[0062]

In this test, the compounds of Examples 1 to 12, 15
to 21, 23, 24, 28, 32, 34 to 50, 52 to 57, 59 to 85, 87,
89, 91 to 95, 97, 99, 100, 102 to 106, and 108 to 117
exhibited an increase of 200% or more-in alkaline

. phosphatase activity at 0.03 pg/mL.

(Test example 2) Osteoclast formation-inhibition
test

Eighteen day-old ICR mice are purchased from Japan
SLC, Inc. and used'in the following experiment. Mice aré
sacrificed by cervical dislocation, and the'left and
right femur and the tibia are excised. After removal of
surrounding tissues, the femur and the tibia thus excised

are minced with scissors. To the femur and the tibia



71 C |/

1H 4MR( DVBO- DCB: 6. 38- 6. 44(2H, m), 7. 21-7. 28(2H, m) , 7. \
(1H, brs), 8.15(18,d,J =8.6Hz), 8.29-8.33(2H, n),8.36  (1H d,J
=8. 6Hz) , 8. 59( 1H, s), 9. 43(1H, s) . MS(FAB-)m z: 238(MrH) +. N el NH2
1H NVR( CDC13) 5: 3. 17- 3. 23(4H, m), 3. 99-%4. 63(4H, m), 5. 73 C
(18, Dbrs), 6, 22(1H, brs), 7. 96(1H d,J =8.6Hz),8.06  (1Hd,J
=8. 6Hz) , 8. 30(1H, s), 8. 61( 18, s), 9. 06( 1H, s). MS(Er' ) ml z: 258( MrH) .

thus minced, 10 mL of 15%-FBS-oMEM is added, followed by
stirring for one minute. Subsequently, tﬁe supernatant
is collected, which is filtered through a cell strainer
(Be;ton, Dickinson and Company) . Then, a suspension of
500 thousand cells/mL of 15%-FBS-oMEM is prepared. The
éell suspension 1s then dispensed into 96-well
microplates, 100 pL per well, at a density .of 50000
cells/well, followed by cﬁlturing for-24 hours.

Aétivated vitamin D3 (Sigma, Cat. Nq. D1530) is dispensed
into each.well at a final conceﬁtratioh 6f 20 nM. To the
wells except for the below-described well containing a
control group, the compound is dispensed at final
concentrations of 0.01, 0.03, 0.1, and 0.3 pg/ml. To the
Well of a control group, DMSO is dispensed'af a final
concéntration of 0.1% (v/v). After five days of
culturing, the activity of tartrate-resistant acid
phosphatase (TRAP) is measured in each group.

[0063]

Thé_measurement of TRAP activity is performed as
follows. That is, the medium in each well of the culture
plates is completely removed. Each well is then washed
by dispensing 100 pL of Dulbecco's phosphate buffer
(obtained from GIBCO BRL Cat. No. 14190-144) and then
removing it. An acetone:ethanol mixture'(lzl) is added
to the wells and left for one minute for fixation. The
fixation mixture is then removed and staining is
performed using a Leukocyte acid phosphatase_kit (Sigma,

Cat. No. 387-A) at 37°C for 30 minutes. After removing

35

0



N 1110NH2 . -6 'H NVR(CDCL3)6:2.03-2.10(4H m, 3.55-3.62(4H m, 5. 74
C-) &) (18,brs),6.21(1H brs), 7.86(18,d,J =8.6Hz),7.96 NO (1H. d,J

=8. 6Hz), 8. 08(1H, s), 8. 77(1H,s), 8. 78(1H, ' s). MS(E ')m z:242(MH).
\O10NH2 - 120 - [0112] [Table 3] 37 ™~.. 0 CH N NH

the staining ligquid, 100 uL of 10% sodium dodecyl sulfate
(Wako pure chemical industries, Ltd. Cat. NQ. 191-07145)
is dispensed, followed by'stirring for five minutes.
Subsequently, absorbance is measured by a microplate
reader (Bio-Rad Laboratories, inc.).- Setting the
measurement value of the control group of each plate at
100%, the decrease (%) in TRAP activity in the test
compound-addition group is calculated, which is assessed
as the ostéoclast formatiqn—inhibiting activity.
[0064] o

(Test example 3) Effect.on bone density

Eight to 12 week old female F344 rats Were purchased
from Charles River Laboratories and used in the following
experiment. .Rats were anesthetized with an
intraperitoneal administration of 40 mg/kg of Somnopentyl
(Kyoritsu Seiyaku Corporation), and then oophofectomy or
sham surgery was performed. From the day after surgery,
a suspension of the test compound in a 0.5% methyl
cellulose solution (Wako pure chemical industries, Ltd.
Cat. No. 133-14255) was orally administered once a day,
six days a week. Six to eight weeks after administration,
the rats were euthanized by removal of whole biood from
the lower abcominal aorta under Somnopentyl anesthesia,
and the left and right.femur was excised.
10065] o

After removal of soft tissués, the bone density of
the femur thus excised was measured by a DXA apparatus,

DCS-600R (Aloka Co., Ltd.). The bone density was



/ H—NNR(DIVBODCB151165(2HW) 1.72-1..138. (3H M,

2.79-2.88(2H 1), 3.29-3.36(2H, ), : 3: 30, (3H,-s),.:..3.37.
3.46(2H m, 7. 62(1H brs),8..05 11H, d.,j.= 852.H).,

8. 14( 1H,d, J=8. 5Hz), 8. 22(1H, s), 8. 29, . (14 ~brs), 8.49(I1H,s),9.03(1H, s),
MB( FAB) ml z: 300(MrH). L) 38 .. CH 3 .v0 'H NVR(DVBO DO6: 1.14(3H, t,J

=7.0Hz), 1.36-1.48 (1H m, 1.75-1.95(2H ), 2. 03-2. 12(1H n), 2. 76-2.88 C

2H, 3.2 4 s as 1 re
(-7 omz) 3. %5%3%%%Hmm&7ééqo%ﬁ§(b€§§m 3 5‘%% = % J%\gHz)g8g%g?llH d, J

=8. 5Hz) , 8. Z¥{dH ons &0 .h24(Hdldreemir 8 §é‘rﬁiﬂysﬁng A6iths) - MRd, the
(FAB. ) z: 300( MtH) *

shaft, and the distal end
[0066]

In this test, the compounds of Examples 3, 4, 7, 12,
15, and 17 significantly increased the bone density at 3

- mg/kg.

‘(Test example'd) Effect on healing of fracture

Twelve week old female F344 rats are purchased from
Charles Rivef LaboratorieS-and uséd in the folloWihg'
experiment. Under anesthesia Qith Somnopentyl, bone
surgery is performed in accordance with the method of Li
et al. (J. Bone Miner. Res 1999, 14: 969 to 979). From
the day after surgery, a suspension of the test compound
in a 0.5% methyl cellulbsé solution (Wako pure chemical_
ihdustries, Ltd. Cat. No.133-14255) is orally
administered once a day, six days a week. Six to 86
weeks after administration, the rats are euthanized by
removal of whole blood from the lower abdominal aorta
under -Somnopentyl anesthesia, and the femur is excised.

After removal of soft tissues, the bone density of
the femur thus excised is measured by a bone strength
measufing instrument, MZ-500D (Maruto Instrﬁment Co., -
Ltd.) A three-point bending test is performed, and the

strength is assessed at the maximum load.

Examples

[0067]



"N\ NI-12 .39 Chiral OCH3
"H NVR(DVSO- DO6: 1. 16-1.30(I1H m,1.77-1.91(3H m, C
2.13-2.25(1H, M, 2.61-2. 70(1H, m, 2. 80-2. 88(1H, m,
3..25(3H,s),3.28-3.39(4H, m, 7. 62(1H, br $p, 8. 05 \' N (1H d,J
=8.3Hz),8.15(1H,d,J =8.5Hz), 8. 21( I H, ,
s),8.26(1H,brs),8.51(1H,s),9.03(1H,s). M5 \'NH (FAB+) m z: 300( M+H) -
<Example 1> ‘
.- 8-[4-(2-Methoxyethoxy)piperidin-1-yl]-1, 6-naphthyridine-
2—carboxamide o |
(la) Ethyl-8-[4-(2-methoxyethoxy)piperidin-1-y1l]-
1, 6—naphthyridine-2-carboxylate

[Chemical formula 10]

O.
07" CH,
N 0
y | N - CHaCHa
Na ZZ

4—(2—Methoxyethoxy)piperidine (239 mg, 1;50 mmol)
was_dissolved in toluene (1.0 mL), to which ethyl-8-
bromo-1, 6-naphthyridine-2-carboxylate (281 mg, 1.00 mmol),
tris(dibenzylideneacetone)dipalladium {(91.6 mg, 0.100
mmol), 2-dicyclohexylphosphino-2'-(N,N-
dimethylamino)biphenyl (78.7 mg, 0.200 mmol), and
potassium carbonate (powder, 415 mg, 3.00 mmol) were then
added, followed'by stirring at 100°C for three hours
under a nitrogen atmosphere.

After cooling, the resulting reaction liquid was
filtered under suction while washing with dichloromethane.
The resulting organic layer was concentrated under
reduced pressure. The residue thus obtained was purified
by silica gel column chromatography (hexane :-ethyl
acetate, 30 : 70 - 0 : 100, V/V, ethyl acetate : methanol,
100 : 0 - 95 : 5, V/V) to give the desired title compound

(159 mg, yield 44%).



N2 40 40 Chiral ,/\....,??,0,,CH3

' H NVR( DVBO- DO6: 116- 131( 1HM) 176-190( 3HM) C
2.13-2.26(1H m,2:J0-2: 71(1H: ) : 2: 78-2: 90(1H: m) :
3.25(3H,s),3.27-3.40(4H ), 7.62(1H, brspe8-04 '\ N7' (1H,d,J

=8. 5Hz), 8. 15(1H,d, J -8.5Hz), 8: 21(I H,

s), 8.25(1H, brs), 8.51(1H,s),9.03(1H,s). M (FAB+) M z: 300( MtHr - N\ NH2

'H-NMR (CDC13) &: 1.47 (3H, dt, J = 12.8, 5.8 Hz), 1.96-
2.05 (2H, m), 2.15-2.22 (2H, m), 3.25-3.31 (2H, m), 3.42
(3H, s), 3.58—3.61 (2H, m), 3.61-3.67 (1H, m), 3.69-3.72
(2H, m), 3.91-3.97 (2H, m), 4.49 (2H, g, J = 7.0 Hz),
8.25 (1H, 4, J = 8.5 Hz), 8.33 (1H, s}, 8.37 (1lH, d, J =
8.5 Hz), 8.90 (1H, s).
[0068]

(lb) 8-[4-(2-Methoxyethoxy)piperidin-1-yl]-1,6-
naphthyridine-2-carboxamide

[Chemical formula 11]

o,
0 “CH,

To ethyl—8—[4—(2—methoxyethoky)piperidin—l—yl]—l;6—
naphthyridine-2-carboxylate (158 mg, 0.440 mmol) produced
_in Example 1 (la), a 7M ammonia/methanol solgtion (25 mL,
175 mmol) was added, followed by stirring at 65°C for one
hour.

After cooling, the resulting reaction liquid was
concentrated under reduced pressure, and the residue thus
obtained was purified by basic silica gel column
chromatography (hexane : ethyl acetate, 30 : 70 - 0 : 100,
.V/V, ethyl acetate : methanol, 100 : 0 - 95 : 5, V/V).
Diethyl ether was added to the amorphous substance thus

obtained. A solid precipitate was collected by



0 41 0s,. 'H NVR(DVBO DO6: 1.09-1.22(1H, m), 1.46-1.58(2H, ), C  H3
1.79-1.94(3H m), 1. 94-2. 06(1H, ), 2. 53- 2. 58(1H, ),

2.74-2.85(1H,m, 3.21(3H,s), 3.33-3.44(4H,m),7.61 \ N .0

(IH brs),8.04(1H d,J =6.5Hz), 8. 14(1H-d6J =

8.5Hz), 8.21(1H, s), 8. 25(1H, brs), 8. 51( 1H, s),

9.03(1H,s). MS(FAB' )m z: 314(MrH). | NH2

filtration to give the desired title compound (126 mg,
yiela 87 %).
'H-NMR (DMSO—DQ §: 1.72-1.81 (2H, m), 2.05-2.12 (2H, m),
3.10-3.17 (2H, m), 3.28 (3H, s), 3.46-3.49 (2H, m), 3.53-
3.60 (1H, m), 3.59-3.63 (2H, m), 3.74-3.81 (2H, m), 7.82
(1H, br s), 8.00 (1H, br s), 8.23 (1H, d4, J = 8.3 Hz),
8.31 (1H, s), 8.67 (1H, d, J = 8.3 Hz), 9.0C (1H, s).
MS (FAB") m/z: 331 (M+H)"
[0069]

<Exémple 2>
8—[4—(2—Ethoxyethoxy)piperidin—l—ylj—l,6—naphthyridine—2—

carboxamide

[Chemical formula 12]

ON
07 ""CH,CH;
N 0
__N
= | AN NH,
Na =

Using 4-(2-ethoxyethoxy)piperidine (1.66 g, 9.56
mmoi) and ethyl-8-bromo-1, 6-naphthyridine-2-carboxylate
(2.07 g, 7.35 mmol), the desired title compdund (1.31 g,
yield 52%) was obtained by the same method '‘as in Example
1 (la) and Exampie 1 (1b).

'H-NMR (DMSO-Ds) &: 1.12 (3H, t, J = 7.1 Hz), 1.72-1.82
(24, m), 2.05-2.12 (2H, m), 3.10-3.17 (24, m), 3.47 (2H,
g, J = 7.1 Hz), 3.50-3.62 (5H, m),l3.75;3.81,(2H, m) ,
7.82 (1H, br s), 8.00 (1H, br s), 8.24 (1H, d, J = 8.5

Hz), 8.31 (1H, s), 8.68 (1H, d, J = 8.5 Hz), 9.00 (1H, s).



N 42 0 42 ' H NVR(CDCL3)6:2.03-2.21(4H m,2.73-2.83(1H m, C 4111
2.99-3.09(2H ), 3. 54- 3. 63(2H, rr) ,5.87(1H, brs), .
6.25(1H, brs), 7.32-7.41(5H, m), 7.97(IH d,J =8.5  Hz), 8. 04(1H, d, J
-8.5Hz), 8.32(1H, s), 8. 60( 1H, s), 9. 0268H-s) . MS(El" ) m z: 332) Mr1-1) -
ti |l NH, - 121 - [0113] [Table 4] 43

MS (FAB") m/z: 345 (M+H)"
[0070]

_ <Example. 3> _
8—(4—{2—[(3R)—Tetrahydrofuran—B—yloxy]ethoxy}piperidin—i—
yl}—l,6—naphthyridine—2—carboxamide'

[Chemical formula 13]

Using 4—{2—[(3R)—tetrahydrqfuran—3—
ylbxy]ethoxy}pipe;idine_(1;56 g, 7.27 mmol) and ethyl-8-
bromo-1, 6-naphthyridine-2-carboxylate kl.57 g, 5.59 mmol),
the desired title compound (838 mg, yield 38%) was
obtained by the same method as in Example 1 (la) and
Example 1 (1b).

JH-NMR (DMSO-Dg) &: 1.73-1.81 (2H, m), 1.85-1.99 (2H, m),
2.05-2.11 (2H, m), 3.11-3.17 (2H, m), 3.50-3.81 (11H, m),
4.14-4.18 (1H, m), 7.82 (1H, br s), 8.00 (1H, br s), 8.24
(1H, d, J = 8.6 Hz), 8.31 (1H, s), 8.67 (1H, d, J = 8.6
Hz), 9.00 (1H, s).
MS (FAB') m/z: 387 (M+H)"
- [0071] |
<Example 4>
8- (4-{2-[(3 )-Tetrahydrofﬁran—3-yloxy]ethoxy}piperidin—l—
yl}—l 6-naphthyridine-2- carboxamlde

[Chemical formula 14]



FF X(4H, .1H—NNR(CDC13)6:225-2.39(4H,n),3.31

nm,5.87(1H, br:s),6.23(1H brp).,- 7..95(1H,d,J =8.5Hz), 8.06(1H d,J =
8.5Hz), 8. 32(1H, s), 8. 57(1H,d, J = 0..7Hz), 9. 06(1H, s)- MB(Er) nl z: 292 ( M+H) *
/NH2 111/1 N 44 'H-NNR(CDC13)6*16@3 2.13(4H m,2.22- ¢
2.34(1Hrn,2.86-2.95(2Hrn 3.48-3.58 (2H, M, 5.91(1H brs), 6. 26(1 H, brs),
7.97(1H,d,J =8.5Hz),8.05(1H d,if =

O/\/O//

0O

Z | NS NH,
N AN
Using 4-{2-[(3S)-tetrahydrofuran-3-
yloxy]ethoky}piperidine_(1.52 g, 7.07 mmol) and ethyl-8-
bromo-1, 6-naphthyridine-2-carboxylate (1.53 g, 5.44 mmol),
the desired titie compound (842 mg, yield 40%) was
. obtained by the same method as ih Exémple 1 (la) and
Example 1 (1b).
'"H-NMR (DMSO-D¢) &: 1.73-1.81 (2H, m), 1.85—1.98 (2H, m),
2.05-2.11 (2H, m), 3.11-3.17 (2H, m), 3.50-3.80 (I1H, m),
4.14-4.18 (1H, m), 7.82 (lH, br s), 8.00 (1H, br s), 8.24
(1H, 4, J = 8.6 Hz), 8.31 (1lH, s), 8.67 (lH, d, J = 8.6
Hz), 9.00 (1H, s).
MS (FAB*) m/z: 387 (M+H)®
[0072] |
<Example 5>
8-{4-[2-(Tetrahydrofuran-3-ylmethoxy)ethoxylpiperidin-1-
yl}-1,6-naphthyridine-2-carboxamide '

[Chemical formula 15]

9]
O/\\/O\/J:;>



45

8.5Hz), 8. 52(1H, d, J =0. 7Hz), 9. 04 \ (IH s). MS(Ei +) ml z: 324( MrH) *
' H NMR( CDCL13) 6: 2. 10- 2. 30( 4H, rr), C

.3.19(2H,m, 3. 31-3.40(2H, m , 4. 8 04 (1H, M, 5.82(1H, brs), 6.23(1 H, brs),
7.95(1H d, J =8.5Hz),8.04(IH d,J = -878Hz),8.56(1H, s), 9. 03(1H s). MS

(Er')ym z:274(MtH) - 46
. Using 4-[2-(tetrahydrofuran-3-

ylmethoxy)ethoxy]piperidine (1.52 g, 6.16 mmol) and
ethyl¥8—bromo—l,6—naphthyridine—2—cafboxyiate (1.33 g,
4.73 mmol), the_desired title compound (688 mg, yield
37%) was obtained by the same method as in Example 1 (1la)
and Example 1 (1b).
'"H-NMR (DMSO-Dg) &: 1.48-1.55 (1H, m), 1.73-1.82 (2H, m),
1.87—1.95 (1H, m), 2.05-2.12 (2H, ﬁ), 2.40-2.47 (1H, m),
3.15-3.21 (2E, m), 3.31—3.36 (l1H, m), 3.38-3.44 (2H, m),
3.53-3.63 (6H, m), 3.67-3.72 (2H, m), 3.76-3.82 (2H, m),
7.83 (1H, br s), 8.02 (1H, br s), 8.26 (1H, d, J = 8.5
Hz), 8.32 (1H, s), 8.71 (1H, d, J = 8.5 Hz), 9.04 (1H, s).
MS (FAB') m/z: 401 (M+H)+
[0073]

<Example 6>

8-{4-[2-

(Tetrahydro-2H-pyran-4-yloxy)ethoxy]piperidin-1-

yl}-1, 6-naphthyridine-2-carboxamide

[Chemical formula 16]

N O
N
= I RS NH,
Na 4
Using 4-[2-

yvloxy)ethoxy]lpiperidine

bromo-1, 6-naphthyridine-2-carboxylate

the desired title compound

(1.00 g,

(tetrahydro—ZH;pyran—4—

4.37 mmol) and ethyl-8-
(812 mg, 2.91 mmol),
_(400 mg, yield 34%) was



' H NMVR( CDC13) 6: 2. 00(3H, s), 2. 35-2. 44 C 411D CH,
(2H, M, 2.69-2. 77(2H, M), 3. 10-3. 19(2H, m), 3. 31- 3. 38(2H, M), 5. 85( 1H, brs),
6.30( 1H, brs), 7. 30- 7. 35(1H, ) , 7. 38- 7.43(4H, M, 7. 96(1H, d, J =8. 5Hz),
8.02(1H, d, J =8.5Hz), 8. 23(1H, s), 8-53(11H, s), 9. 00(1H,s).  r'1110NH, N *
MB(Ei +) m z: 374(MrH) 47 " / ' H NVR(CDCL3) 6: 1. 07(3H, d, J =5. 9Hz), C

obtained by the same method as in Example 1 (1a> and
Example 1 (1b).
'H-NMR (DMSO-Dg) &: 1.35-1.44 (2H, m), 1.73-1.89 (4H, m),
2.05-2.11 (2H, m), 3.10-3.19 (2H, m), 3.29-3.36 (2H, m),
3!49—3.63 (6H, m), 3.73—3.83‘(4H, m), 7.82 (1H, br s),
7.99 (1H, br s), 8.23 (1H, d, J = 8.5 Hz), 8.31 (1H, s),
8.67 (lH, d, J = 8.5 Hz), 9.00 (1H, s).
MS (FAB") m/z: 401 (M+H)"
[0074]

<Example 7>
8—{4—[2—(Tetrahydro—2H—pyran—4—yloxy)ethoxy]piperidin—l—
yl}—l,6—naphthyridine—2—cafboxamide hydrochloride

[Chemical formula 17]

N
4 | X NH,
Na "N Hal

87{4—[2—(Tetfahydro—ZH—pyran¥4—
yloxy)ethoxy]piperidin*l—yl}—1,6—naphthyridine—2—
carbogamide (400 mg, 1.00 mmol) produced in Example 6 was
dissolved in ethanol (8 mL), to which a 4M hydrochloric
acid/dioxane solution (1.0 mL, 4.0 mmol) waé then slowly
added, followed by stirring at room temperature for 10
minutes. The resuiting reaction liquid was concentrated
under rédu¢éd.pressure; and the residue thus 5btained was

crystallized from ethanol and diethyl ether to give the

desired title compound (368 mg, yield 84%).



1.52-1.67(3H,m, 1. 81-1. 88(2H, M), 2:83-2.91(2H n), 3. 39-3. 45(2H, ) , 5. 88
(1H, brs), 6. 24(1H, brs), 7. 96( 1H, d, J =8.5Hz), 8. 01(1H, d,J =8.5Hz),

8.54(1H, s), 8. 98(1H, s) . MS(Ei +) i z: 270(MrH) - 48 0 -

' H NMVR( DMBO- DO6: 2. 42( 3E, s), 6. 77- 6. 81-C72 (1H, ), 7. 30- 7. 34(1H, m), 7. 69. ( 1H, br
s),8.08(1H,s),8.20(1H,d,J =8.5 /3

'H-NMR (DMSO-Dg) &: 1.32-1.47 (2H, m), 1.74-1.90 (4H, m),
2.04—2.1é (2H, m), 3.26-3.38 (4H, m), 3.47-3.69 (6H, m),
3.76-3.84 (2H, m), 3.85-3.94 (2H, m), 7.90 (1H, br s),
8.11 (1H, s), 8.34 (1H, br s}, 8.35 (1H, d, J = 8.5 Hz),
8.84 (1H, d, J = 8.5 Hz), 9.22 (1H, s).
- MS (FABY) m/z: 401 (M+H)"

[0075]

<Example 8>

8~{4~[2~(Dimethylamino) -2-oxoethoxy]piperidin-1-yl}-1, 6-
naphthyridine-2-carboxamide

[Chemical formula 18]

Cry

o/\[( N-ch,
o

N @)

NS N,
N ANF

Using 4-[2-(dimethylamino)-2-oxoethoxy]piperidine
(5.3 g, 28.4 mmol) and ethyl-8-bromo-1,6-naphthyridine-2-
carboxylate (4 g, 14.2 mmol), the desired title compound
(1.05 g, yield 21%) was obtained by the same method as in
Example 1 (la) and Example 1 (1lb).
'H-NMR (DMSO-Dg) &: 1.75-1.88 (2H, m), 2.06-2.17 (2H, m),
2.83 (3H, s), 2.97 (3H, s),.3.09—3.20 (2H, m), 3.58-3.68
(14, m), 3.71-3.84 (2H, m), 4.21 (2H, s), 7.81 (1lH, br s),
7.99 (1H, br s), 8.23 (1H, d, J = 8.5 Hz), 8.32 (lH, s),
8.67 (iH, 4, J = 8.5 Hz), 9.00 (1H, s).

MS (FAB') m/z: 358 (M+H)"®



Hz), 8.21,) 1H,s), 8. 33(1H, s), 8. 40( 1H, d,J =8.5Hz),8.68(IHs),9.51"(1H,
s). \ MS(El')miz:279(M+ 110NH2 N / - 122 - [0114] [Table 5] 49
1H NVR( DVBO- DOB: 3. 26- 3. 32(4H, ), 3. 43- 3 49 C  (4H m,7.07(2H d,J

=8. 9Hz), 7. 29(2H,d, J = o |

[0076]

<Example 9>
8—(4—{2—[Methyl(methylsulfony)aminojethoxy}piperidin—l—
yl}—l,6—naphthyridine—2—ca:boxamide

[Chemical formula 19]

_ CHs

//\\

O O

N™ 0
N
N A A

Using 4-{2-
[methyl(methylsulfonyl)amino]ethoxy}piperidine (1.0 g,
4.25 mol) and ethyl—8—bromo—1,6—naphthyridine—2—
carboxylate (600 mg, 2.14 mmol), the desired title
compound (115 mg, yield 13%) was obtained by the same
method as in Example 1 (la) and Example 1 (1b).

'H-NMR (DMSO-Dg) 8: 1.74-1.85 (3H, m), 2.05-2.16 (2H, m),
2.85 (3H, s), 2.91 (3H, s), 3.11-3.22 (2H, ﬁ), 3.27-3.34
kZH, m), 3.56-3.68 (3H, m), 3.74-3.83 (2H, m), 7.82 (1H,
br s), 7.98 (1H, br s), 8.23 (1H, d, J = 8.5 Hz), 8.32
(1H, s), 8.67 (1H, 4, J = 8.5 Hz), -9.00 (1H, s).

MS (FAB') m/z: 408 (M+H)~

10077]

<Example 10>
8—[4—(Dimethylcarbamoyl)piperazin—l—yl]-1,6—

naphthyridine-2-carboxamide



8.9Hz), 7.63 J1H, brs)., 8.08(1H, -d, J =8.5Hz), 8.19(I1H, d,-J

=8. 5Hz), 8. 30(1H,s), 8.32(1H, br s),8.57(1H s),9.10(I H s). MS(FAB ) nf z: 367
0 \z -z JMH)" 50  1H NVRWVBO DB)5: 2. 48(3H, s), 3.26-3.32(4H m), C

3.64-3.69(4H ), 7.11(2H,d, J =9.2Hz), 7. 682 - (1H brs),7.87(2H d,J
=9. 2Hz), 8. 09( 1H, d, J |

[Chemical formula 20]

CH,

I -7 .
“CH,

N

"Using 4-(dimethylcarbamoyl)piperazine (560 mg, 3.56
mmol) and ethyl-8-bromo-1, 6-naphthyridine-2-carboxylate
(500 mg, 1.78 mmol), the desired title compound (97 mg,
yield 17%) was obtained by the same method as in Exémple
1 (la) and Example 1 (lb):'

'H-NMR (DMSO-Dg) 8: 2.80 (6H, s), 3.39-3.50 (8H, m), 7.83
(1H, bf s), 7.96 (1H, br s), 8.25 (1H, d, J = 8.5 Hz),
8.32 (1H, s), 8.69 (1H, d, J = 8.5 Hz), 9.04 (1H, s).

MS (FAB) m/z: 329 (M+H)® |

[0078] |

<Example 11>
8—[3—(Methoxymethyl)piperidin—l—yl]—1,6—naphthyridine—2—
carboxamide | | -

[Chemical formula 21]

N ANFH
Using 3-(methoxymethyl)piperidine (416 mg, 3.22
mmol) ahd ethyl-8-bromo-1, 6-naphthyridine-2-carboxylate

(600 mg, 2.13 mmol), the desired title compound (160 mg,



=8. 7Hz) , 8. 20(1H, d, J =8. 7Hz), 8. 31( 1H, s), |

8.35(1H, brs), 8.59(1H,s), 9. 11(1H,s).MS 0/ -z '2\ -z (FAB*)n z: 375( M-H) "
51  1H NMVR(CDC13)5: 2. 29-2.40(2H, m), 2. 42-2.54(2H, C W in)

,3.40-3.52. (2H, ), 3.53-3. 63(2H, m, 5. 89(FH-

brs), 6.28(1H, brs), 7.37-7.43(1H ), 7. 45-7. 51

(2H. M, 7.58-7.65(2H, m), 7. 93(1H,d, J =8.5

yield 25%) was obtained by the same method as in Example
1 (la) and Example 1 (lb);
"H-NMR (DMSO-Dg) 8: 1.08-1.31 (1H, m), 1.72-1.91 (3H, m),
2.15-2.27 (1H, m), 2.64-2.74 (1H, m), 2.91-3.06 (1lH, m),
3.27 (3H, s), 3.30-3.38 (2H, m), 3.62-3.72 (1H, m), 4.36-
4.46 (1H, m), 7.94 (1H, br s), 8.06 (1H, br s), 8.25(1H,
d, J = 8.5 Hz), 8.27 (1H, s), 8.67 (1H, d, J = 85 Hz),
8.97 (1H, s).
MS (FAB") m/z: 301 (M+H)"
[0079]

<Example 12>
.8—Piperidin—1—yl—l,6—naphthyridine—2—carboxamide
(12a) 8-Bromo-1, 6-naphthyridine-2-carboxamide

[Chemical formula 22]

Br O
N
| NS NH,
N A~

8-Bromo-1, 6-naphthyridine-2-carboxylic acid (25.0 g,
98.8 mmol) was suspended in dichlordmethane.(900 mL), to
which 1,1'-carbonyldiimidazole (24.0 g, 148 mmol) was
then added. The resulting mixture was stirred for six
hours until homogeneous. To the resulting reaction
liquid, a 0.5 M ammonia/dioxane solution (988 ml) was
added, followed by stirfing at room temperature for 12
hours.

The solvent was distilled off under reduced pressure,
and water (400 ml) was added. A solid precipitate was

collected by filtration. The resulting solid was dried



,8.07(1H,d,J -8.5Hz), 8.41(1H,s), 8. 61

Hz)

(1H s),9.08(IH s). MS(Er' )m z: 357(M-H) " N. 110 M 12 52
1HNVR( DMBO- DOB: 1. 43-1. 69(7H, m), 1. 70- 1. 94 C

(2H, M), 2. 80- 2. 88(2H, M) , 3. 26- 3. 34( 2H, r) /8. 36- _

3.50(4H, m, 3.59-3. 64(1H, m, 3. 75-3. 81(1H, m) 4.61(1H,t,J

.50
3.4Hz), 7.63(1H, brs), 8. 05( 1H,
and then suspended in methanol (400 ml) to give a powder.

The powder was collected by filtration again, and then
' dfied to give the desired title compound (22.8 g, yield
92 3). |
'H-NMR (DMSO-De¢) &: 8.09 (lH, br s), 8.14 le, br s),
8.38 (2H, d, J = 8.4 Hz), 8.86 (2H, 'd, J = 8.4 Hz), 9.11
(1H, s), 9.50 (1lH, s).
‘MS (EI*) m/z: 251, 253 (M)°
(12b) 8—Piperidin—1—yl—1,6—naphthyridine—2—carboxaﬁide

[Chemical formula 23]

‘ZQ

N

N NH,
Z

\
a

Z—

8-Bromo-1, 6-naphthyridine~-2-carboxamide (22.4 g, 99
mmol) . produced in Example 12 (12a) was dissolved in |
piperidine (152 g, 1.78 mol), to wﬁich potassium
carbonate (36i9 g, 267 mmol) and tétrabutylammonium
iodide (TBATI) k11.8 g, 99 mmol) wéré then added, folleed
by stirring at 110°C for four hours. _Pipéridine wés
distilled off under reduced pressure. Toluene and waﬁer
were added to the residue thus obtained, and the
resulting mixture was partitioned (the pH of the aqueous
layer was adjusted to be weakly basic). The aqueous
layer was extracted witﬁ dichloromethane again, and then
combined with the toluene .Jdayer. The resulting mixture

“was dried over anhydrous sodium sulfate and the solvent

was distilled off under reduced pressure. The residue



d,J -8.5Hz),8.15(1H,d, J =8.5Hz), 8. 22(1H, |

s), 8.30(1H, brs), 8.49(1H, s), 9. 03(1H, s). MS( FAB") mi z: 370( M+H)

" H NVR(DVBO- D6) 5: 0. 95- 1. 09(2H, ), 1. 11-1.32 C  (4H, ), 1.52-1. 69(3H, m);
1.70-1.88(5H, m, 2. 77 (2H, M, 3.35-3749¢4H, m), 7. 63(1H, s), 8. 04( 1H, d, J
=8. 5Hz) , 8. 14(1H, d, J =8. 5Hz), 8. 20" ( 1H, |

thus obtained was sequentially purified by normal phase
silica gel column chromatography ((after letting hexane
..éthyl acetate, 50 : 50, flow through, applying ethyl
acetate : methanol, 100 : Ol— 90 : 10, V/V), basic silica
gel column chromatography (hexane.f ethyl acetate, 100

0 -0 : 100, V/V), and reverse phase silica gel column
chromatography (water : acetonitrile, 90 : 10 - 60 : 40,
V/V) to give the desired title combound (15.7 g, yield
69%) .

'H-NMR (DMSO-D¢) &§: 1.60-1.69 (2H, m), 1.76-1.85 (4H, m),
3.37—3.45 (4H, m), 7.80 (IH, br s), 8.03 (1H, br s), 8.23
(l1H, d, J = 8.5 Hz), 8;29 (1H, s), 8.67 (1H, d, J = 8.5
Hz), 8.99 (1H, s). |

MS (EI") m/z: 256 (M)".

[0080]

<Example 13>
8-Morpholin-4-yl1-1, 6=naphthyridine-2-carboxamide

[Chemical formula 24]
®
N
N

Ny S NH,

O

|
N A Z

Using 8—bromo-1,6—naphthyridine—2—carboxamide (2.02
g, 8.0 mmol) produced in Example 12 (12a), the desired
title compound (1.10 g, yield 53%) was obtained by the

| same method as in Example 12 (12b).



s), 8.29(1H, s), 8: 49(1H,s), 9. 02( 1H, s). M8 (El.)m z:338(M-H) " N, :,
110 54 G 'H NVR(DVMSO-DE)5:1.77-1.86(2H m,2.29-2.40 1 u 49

(2H, M), 3.25-3.37(4H, M ;5. 21(1H, s), 7. 44(2H, d,J =8.3Hz), 7. 64(1H, s), 7. 65( 2H
-d,J =8.3 OH Hz),8.07(1E d,J =8.5Hz)’88-16(1H d,J =8.5

Hz), 8.30(1H, s), 8. 33(1H, s), 8. 57(1H, s), 9. 05 -

'H-NMR (DMSO-Dg) &: 3.43-3.49 (4H, m), 3.88-3.93 (4H, m),
7.82 (1H, br s), 7.96 (1H, br s), 8.25 (1H, d, J = 8.4
Hz), 8.31 (1H, s), 8.69 (1H, d, J = 8.4 Hz), 9.05 (1H, s).
MS (FABY) m/z 259 (M+H)"
[0081] ‘

<Example 14>
8—(Azepan—i—yl)—1,6—naphthyridine—2—éarboxamide

[Chemical formula 25]

®

N 0
N
| I NH,
NP

ﬁsing 8-bromo-1, 6-naphthyridine-2-carboxamide (201
mg, 0.8 mmol) produced in Example 12 (12a), the desired
" title compound (55 mg, yield 26%) was obtained'by the
same method as in Example 12 (12b).
'H-NMR (DMSO-Dg) §: 1.53-1.66 (4H, m), 1.83-1.96 (4H, m),
3.80 (4H, t, J = 5.7 Hz), 7.64 (1B, br s), 7.96 (1H; br
s), 8.15 (1H, d, J = 8.6 Hz), 8.19 (1H, s), 8.55 (1H, d,
J = 8.6 Hz), 8.69 (lH, s). |
MS (FAB') m/z 259 (M+H)"
[0082]
<Example 15>
4—(4—Phenylpiperazin—1—yl)isoquinoline—6—carboxamide
(15a) 6-Bromo-4-hydroxyisoguinoline |

(Chemical formula 26]



(1H s). MB(Er)m z: 382(MrH)" ' NH 2 N1110 - 123 - [0115]
[Table 6] 53 0 0 _z 'H NVR(DVMBO D6)6:.1_48-1.65(3H, m, 1.82-1.88 (2H,

nv, 2. 78-2.85(2H, m, 3. 38-3. 4514H, m, 4.57(1Ht,J =.5.3Hz), 7. 64(1H brs), 8, 05
(1H,d,J =8.3Hz), 8. 15(1H, d, J=63Hz), 8-22Q1H,s), 8.30(1H, brs), 6.50(1H,s),9.03
(1H,s). MS(FAB )ni z:286( MtH) * :
OH |

N Br

N

.6—Bromo—2—(phenylsulfonyl)-2,3—dihydr§isoquinoline—

4(1H)-one (29 g, 79.2 mmol) was produced from 4-
bromobenzyl bromide in accordance with the method
~described in Tetrahedron 61 (2005) éé82 to 8287, and then
suspended in ethanol (300 ml). To the resultihg mixture,
a 21% sodium ethoxidé/ethanol solution (88.6 ml, 238
mmol) was added, followed by stirring at room temperature
for one hour. To the-resulting reaction.liquid( 5M
hydrochloric acid (approximately 50 ml) was added for
neutralization, and then ethanol was distilled off under
reduced pressure. A -solid precipitate was coilécted by
filtration. The solid was dried and then purified by
silica gel column chromatography (dichloromethane
:methanol, 100 : 0 - 50 : 50; V/V) to give the desired
title compound (13.2 g, yield 75%). |

'H-NMR (DMSO-De) &: 7.79 (1H, dd, J = 8.7, 1.8 Hz), 8.03
(14, 4, J = 8.7 Hz), 8.11 (lH, s), 8.25-8.27 (1lH, m),
8.82 (1H, s), 10.62 (1H, s).

(15b) 2¥(Trimethylsilyl)ethyl 4-hydroxyisoquinoline-6-"
carboxylate

[Chemical formula 27]

OH O

pd
\ 7/



56 ' H NVR(DVBO DB) 6: 1. 19- 1. 27( 1H

'm,1.79-1.85 - OH
(3H, M, 1. 95-2. 02(1H M), 2. 71- 2. 77( 1H

m,

2.82-2.88(1H 1), 3. 28-3.33(2H, M, 3.43-3.49 \.' N (21-1,1),4.67(1Ht,J

=5.2Hz), 7. 63(1H br s),8.06(1H,d,J =8.8&¥zYy, 8. 15(1Hd,J =
8.6Hz),8.21(1H,s), 8.29(1H, brs), 8. 53( 1H, \NH, s),9.03(1H,s). - 0
VS( FAB+) m z: 286( M+H) . N/ 57 -

_ 6-Bromo-4-hydroxyisoquinoline (15.7 g, 70.0 mmol)
produced in Example 15 (15a) was dissolved in
diméthylformamide (100 mL), to_which 2-
trimethylsilyiethanol (100 mL), diisopropylethylamine
(27.1 g, 210 mmol), 1,3—bis(diphenylphosphino)propane
(8.67 g, 21.0 mmol), and palladium chloride (3.72 g, 21.0

-mmol) were then added, followed by stirring at 60°C for
'eight hours under a carbon monoxide atmospheré. The
solvent was diétilled_off under reduced pressure. Water
.was added to the residue thus obtained, .and the resulting
mixture was extracted with dichloromethane. The
resulting organic layer was dfied over anhydrous sodium
sulfate and the solvent was distilled off under reduced
pressuré. The residue thus obtained was purified by
silica gel column chromatography((a mixed solvent of
hexane : ethyl acetate - 1 : 1) : methanol, 100 : 0 -
70 + 30, V/V) to give the desired title compound (17.3 g,
yield 85.4%).
'"H-NMR (CDCl3) &: 0.11 (9H, s), 1.11-1.24 (2H, m), 4.46-
4.55 (2H, m); 8.02 (1H, 4, J = 8.4 Hz), 8.24 (1H, d, J =
8.4 Hz), 8.38 (1lH, s), 8.87 (1H, s), 9.09 (1H, s). |
[0083] |

(15¢c) 2-(Trimethylsilyl)ethyl 4-

{[(trifluoromethyl)sulfony]oxy}isoquinoline-6-carboxylate

[Chemical formula 28]



1H NVR( DMSO- D6) 6: 3. 27- 3. 32(4H, m, 3. 76- 3. 81 (4H, m,7.16(2H,d, J
=9. 6Hz), 7. 68(1H, s), 8.10(1H,d,J =8.3Hz),8.12(2H,d,J =9.6
Hz), 8.20(1H,d,J =8.3Hz), 8.30(1H,s), 8. 36 _
-(1H, brs), 8.60(1H s), 9. 11(1H,s). MS(FAB®} - 0 / m z:378(M+H). 58
" H NMR( DMSO- DCb: 3. 24- 3. 29(4H, m), 3. 61- 3. 66
(4H, M, 6.92-6.96(2H, M, 7. 67(1H, brs), 8. 09 (1H,d,J -8.7Hz),8.19(1H,d, J
=8. 7Hz) , 0
: \\S,CFa
0" Yo O

N__A

2-(Trimethylsilyl)ethyl 4-hydroxyisoquinoline-6-
carboxylate (15.0 g, 51.8 mmol) produced in Example 15
(15b) was dissolved in dichloromethane (300 mL), to which
pyridine (10.2 g, 130 mmol) was then added. The
resulting reaction liquid was cooled to -25°C, to which
trifluoromethanesulfonic anhydride (16.8 g, 59.6 mmol)
was added. The mixture was warmed to room temperature
over one hour while stirring. The resulting reaction
liquid'was washed with a saturated agueous solution of
sodium bicarbonate and saturated brine, and then dried
over anhydrous sodium sulfate. The solvent was distilled
off under reduced pressure. The residue thus obtained
was purified by silica gel column chromatography
(hexane : ethyl acetate, 100.: 0 - 75 : 25, V/V) to give
the desired title compound (17.0 g, yield 78%).
'"H-NMR (CDCl3) &: 0.12 (9H, s), 1.16-1.28 (2H, m), 4.48-
4.63 (2H, m), 8.17 (1H, d, J = 8.6 Hz), 8.35 (1H, d, J =
8.6 Hz), 8.66 (1H, s), 8.79 (1H, s), 9.35 (1H, s).
(15d)I2—(Trimethylsilyl)ethyl,4—(4—phenylpiperazin—l—
yl)isoquinoline-6-carboxylate

[Chemical formula 29]



8.21-8.24(2H,m, 8.30(1H, s), 8. 35(1H, brs), 8.59(1H,s), 9. 11(1H,s). MB
1E1-)m z.:333 \z (M. 39 H NVR(DVSO D6)5: 3. 09-3. 14(2H, m), 3. 4573. 50
1110 (2H,m), 4. 40(2H,s),7.17-7.28(4H,m,7.61  (1H brs), 8.08(1H, d,J

=8. 5Hz) , 8. 19( 1H, d, J =8.5Hz), 8. 32¢1Hbrs), 8. 33(1H, s),
8.58(1H,s),9.08(1H,s).MS(El ')in/z:304  (MH4 NH,

EN] '
N @)
N_ .~ '

4—Phenyipiperazine (1.90 mL, 12.5 mmol) was
dissolved.in toluene (8.5 mlL), to which 2-
(trimethylsilyl)ethyl 4-
{[(trifluoromethyl)sulfonyl}oxy}isoquinbline—6—

carboxylate (3.50 g, 8.30 mmol) produced in Example 15

(15c), tris(dibenzylideneacetone)dipalladium (76Q mg,
0.83 mmol), 2;dicyclohexylphosphino—Z'—(N,N— |
dimethylamino)biphenyl (654 mg, 1.66 mmol), and potassium
carbonate(3.44 g, 24.9 mmol) were then added. The
resulting mixture was heated under reflux for 1.5 hours
under a nitrogen atmosphere. After cooling, the reaction
liquid was filtered and.the solvgnt'was distilled off.
The.residue thus obtaiﬁed was sequentially purified by
basic silica gel column-chromatoéraphy (hexane : ethyl
acetate, 100 : 0 - 50 : 50, V/V) and normal phase silica
gel column chromatography (hexane : ethyl acetate, 80

20 - 20 : 80, V/V) to give the desired title compound
(2.37 g,. yield 66%).

'H-NMR (CDCl;) 8; 0.11 (9H, s), 1.16-1.21 (2H, m), 3.36-
3.41 (4H, m), 3.49-3.54 (4H, m), 4.49-4.53 (2H, m), 6.93

(1H, t, J = 7.2 Hz), 7.05 (2H, d, J = 8.2 Hz), 7.33 (2H

’



Nfp 60 z\nz / ' H NVR(DVSO Dd6: 3. 26- 3. 31(4H, ), 3. 48- 3. 53
(4H, ), 6. 57-6. 63(1H, ), 6. 83- 6. 90( 2E, ) ,

7.24-7.30(1H,m, 7. 65(1H, brs), 8. 09( 1H, d, J =8.3Hz), 8. 19(1H, d, J
=8. 3Hz) , 8. 30( 1H, s), 8.33(1H, brs), 8. 88(tH,s), 9. 10( 1H, s) .
MS(FAB' )nf z: 351( MkH) + - 124 - [0116] [Table 7] 61.

1H NVR( DVBO- 06) 6: 2. 23(3H, s), 3. 26-3.31. (4H, n);3.37-3.42(4H, ), 6. 96(2H, d, J
=8.5Hz), Cqq, g = 8.2, 7.2 Hz), 8.03 (1H, d, J = 8.4 Hz), 8.19 (1H,

d, J=8.4 Hz), 8.32 (1H, s), 8.89 (1H, s), 9.05 (1H, s).
MS (ESI*) m/z: 434 (M+H)' |
[(0084]

(15e) 4-(4-Phenylpiperazin-1l-yl)isoquinoline-6-=
carboxamide |

[Chemical formula 30]

A
/

N O

| X NH,

N~

2-(Trimethylsilyl)ethyl 4-(4-phenylpiperazin-1-

" yl)isoquinoline-6-~carboxylate (2.37 g, 5.47 mmol)
produced in Example 3 (3d) was dissolved in
tetrahydrofuran (27 mL), to which a 1.0M n-
tetrabutylammonium fluoride/tetrahydrofuran solution
(16.4 mL, 16.4 mmol) waé then added, followed by stirring
at room témperature for 1.5 hours. The solvent was
distilled off under reduced pressure. The residue thus
obtéined was dissolved in N,N-dimethylformamide (47 mL)
under a nitrogen atmosphere, to which ammonium chloride
(2.92 g, 54.7 moi), triethylamine (9.14 mlL, 65;6 mmol),
1-hydroxybenzotriazole (251 mg, 1.64 mmol), and N-[3-
dimethylaminopropyl]—N‘;ethylcarbodiimide hydrochloride
(5.24 g, 27.3 mmol) were added, followed by stirring at

room temperature for 13 hours. The resulting reaction



7.08(2H,d, J=8.5Hz), 7.64. (1H brs),6.08  (1H,d,J = 8.7Hz), 8. 18(1H, d,j
=8. . THz) 8.30(1H,s), 8.32(1H brs), 8.57(1H,S), 0/ / .

9. 09(1H, s). MS(FAB ) nf z: 347( MtH) . 62

1H NVR( DVBO- D6) 6: 3. 25- 3. 30( 4H, ) , 3. 64- 8469 (4H, ), 7. 15(2H, d, J

=8. 9Hz) , 7. 65( 2H, d, J =8.9Hz), 7.66(1H, brs),8.09(1H,d,J =

8.5Hz), 8. 19(1H, d, J =8.5Hz), 8. 30( 1H, s),

liquid was filtered and the solvent was distilled off
under reduced pressure. The.residue thus obtained was
purified by basic silica gel column chromatography
(hexane : ethyl acetate, 50 : 50 - 0 : 100, V/V) and
recrystallized from a mixed solvent of ethanol-
dichloromethane to give the desired title compound (1.13
g, yield 62%). |

'H-NMR (DMSO-Dg) &: 3.28-3.32 (4H, m), 3.44-3.48 (4H, m),
6.84 (1H, t, J =7.2.Hz), 7.06 (2H, d, J = 8.3 Hz), 7.27
(2H, dd, J = 8.3, 7.2 Hz), 7.65 (iH, br s), 8.08 (1H, d,
J=8.2 Hz), 8.19 (18, d, J = 8.2 Hz), 8.31 (IH, s), 8.33

(1H, br s), 8.58 (1H, s), 9.10 (1H, s):

MS (FAB*) m/z: 333 (M+H)"

[0085]
<Example 16>
4~ (Piperidin-1-yl)isoquincline-6-carboxamide

[Chemical formula 31]
S
N NH,
N _~

Using piperidine (2.4 ml, 24 mmol) and 2-
(trimethylsilyl)ethyl 4-
{[(trifluoromethyl)sulfonyl]oxy}isoquinoline-6-
carboxylate (5 g, 12 mmol) produced in Example 15 (15c),
the desired title compound (1.18 g, yield 39%) was
obtained by the same method as in Example 15(15d) and

Example 15(15e).



8.34(1H brs), 8.59(1H,s), 9. 10(1H, s). M5 0 _ z\v__z (FAB )nf z: 358( MrHr

' H NVR( DVBO- D) 6: 2. 18- 2. 23(2H, m), 3. 17-3.21 C

(2H m,3.43-3.47(2H, m, 3. 71-3. 75(2H, m ,

=7.3Hz) ,

6.81(2H d,J =8.3Hz), 7. 18¢2H5dd, J =8.3, -

7.3Hz), 7. 65(1H, brs), 8.06(1H d, J =8.5 Hz), 8. 15(1H, d, J
=8.5Hz), 8.27(1H brs), o 8.27(1H,s),8.63(1H s), 9. 01(1H s). M5

'H-NMR (DMSO-Dg) &: 1.61-1.68 (2H, m), 1.79-1.84 (4H, m),

3.06-3.12 (44, m), 7.60 (1H, br s), 8.04 (1H, d, J = 8.5

Hz), 8.14 (1H, d, J = 8.5 Hz), 8.21 (1H, s), 8.28 (1lH, br

s), 8.51 (1H, s), 9.02 (1H, s).
MS (EI') m/z: 255 (M")
[0086]

<Example 17>
4—[3—(Methoxymethyl)piperidin—lfyl]isoquinoline—6—
carboxamide
[Cﬁemical formula 32]

(j/\O,CHQ,
N

O

, N NH,
N~

Using 3-(methoxymethyl)piperidine (185 mg, 1.43
mmol) and 2-(trimethylsilyl)ethyl 4-
{[(trifluoromethyl)sulfbnyl]oxy}isoquinoline—6—
carboxylate (300 mg, 0.71 mmol) produced iﬁ Example 15
{l5c), tﬁe desired title'ébmpound (57 mg, yield 27%) waé
obtained by the same method as.in Examples 15(15d) and
15(15e).

'H-NMR (DMSO-Ds) &: 1.15-1.29 (1H, m), 1.76-1.91 (3H, m),
2.13-2.25 (1H, m), 2.60-2.70 (1lH, m), 2.79-2.88 (1H, m),
3.25 (3H, s), 3.27-3.39 (4H, m), 7.61 (1lH, br s), 8.05

(1H, d, J = 8.5 Hz), 8.15 (1H, d, J = 8.5 Hz), 8.21 (1H,

s), 8.25 (1H, br s), 8.51 (1H, s), 9.03 (1lH, s).

©MS (EI') m/z 299 (M)

[0087]

3.78-3.82(2H, m, 6. 60(1H, t, J

63



(FAB')m z: 347(M+H)' N VINNH2 64

" H NMR( CDC13) 6: 2. 07-2. 19(2H, n) , 2. 21-2.34 C
(2H,m), 3. 06- 3. 18(2H, M), 3. 39- 3. 51(2H, ),
4.53-4.64(1H, ), 6. 32(1H, brs), 6. 51( 1H-bge -
s),6.94-7.04(3H, ), 7.26-7.36(2H, m , 7. 94-

8.06(2H, m, 8.30(1H,s), 8.57(1H,5),9.00  (1H s). MB(El ' ) i z: 348( MrH) *

<Example 18>
4—[4—(1,3—Thiazol—2—yl)piperazin—l—yl]isoqginoline—G—
carboxamide

[Chemical formula 33]

Using (1,3-thiazol-2-yl)piperazine (241 mg, 1.42
mmol) and 2-(trimethylsilyl)ethyl 4-
{[(trifluoromethyl)sulfonyl]oXy}isoquinoline—6—
carboxylate (400 mg, 0.949 mmol) produced in Example 15
(15c), the desired title compound (127 mg, yield 41%) was
obtained by the same method as in Examples 15(15d) and
15(15¢) . -

'"H-NMR (DMSO-Dg) &: 3.25-3.31 (4H, m), 3.69-3.75 (4H, m),
6.92 (1H, d, J = 3.4 Hz), 7.24 (1H, d; J = 3.4 Hz), 7.67
(1H, br s), 8.09 (1H, 4, J = 8.7 Hz), 8.19 (1H, d, J =
8.7 Hz), 8.30\(1H, s), 8.35 {1H, br s), 8.56 (1H, s),
9.11 (1H, s). |

MS (FAB") m/z: 340 (M+H)"

[0088]

<Example 19>
4—{4—[2—(Tetrahydrd—ZH—pyran-24yloxy)ethoxy}piperidin—i—

yl}isoquinoline-6-carboxamide



65 zf Op441 0 \ / 'H NVR(CDCL3)6:1.26-1-.48(4H ), 1.56-1.67 C
(2H,t),1.68-1.77(2H, m), 1. 88-1. 98(2H, ), , .
2.79-2.92(2H ), 3. 36- 3. 46(2H, n) , 3. 47- 3. 54

(2H, M), 4. 00- 4. 09(2H, m) , 5. 80( 1H, brs), - 876-25(1H, brs), 7. 95(2H, d, J
=8.5Hz),6.03  (2H d,J =8.5Hz), 8.25(1H, s), 8.55(1H, s), 9. 00( 1H, s).

MB. (Er)mz:340(MrH)-. 66 CH3 | H NVR(DVBO D6) 6: 2. 16(3H, s), 6. 24- 6. 26(1H, C

[Chemical formula 34]

| X NH,
N A
Using 4—[2—(tetrahydro—2H—pyran—2—
yloxy)ethoxylpiperidine (545 mg, 2.38 ﬁmol) and 2-
(trimethylsilyl)ethyl 4-
{[(trifluoromethyl)sulfonyl]oxy}isoquinoline—6—
carboxylate (668 mg, 1.59 mmol) produced in Example 15
{15¢c), the dééired title compound (330 mg, yield 61%) was
obtained by the same method as in Examples.15(15d) and
15(15e).
'H-NMR (DMSO-Dg) &: 1.42—1.53-(4H, m), 1.59-1.68 (1H, m),
1.70-1.89 (3H, m), 2.05-2.14 (2H, m), 2.90-2.99 (2H, m),
3.36-3.41 (2H, m), 3.42-3.48 (1H, m), 3:51—3.66 (4H, m),
3.72-3.84 (2H, m), 4.62-4.65 (1H, m); 7.64 (1H, br s),
8.06 (IH, d, J = 8.4 Hz), 8.15 (1H, d, J = 8.4 Hz), 8.22
(1H, s), 8.33 (1H, br s), 8.51 (1H, s), 9.04 (1H, s)
MS (FAB') m/z: 400 (M+H)® | |
[0089]

<Example 20>
4—[4—(2—Hydroxyethoxy)piperidin—lfyl]isoquinoline—6-

carboxamide



&\ m,6.99-7.01(1H br m,7.11-7.1311H n), 7.69(1H, brs),8.15(1H,d, J
=8.7Hz),8.31  (1H, brs), 8.34(1H,d,J -8. 7Hz), 8. 36( 1H
s),8.54(1H,s),9.40(1H s). MS(El')mz: NH2 N/IP 251(M. - 125 -
[0117] [Table 8] 67 1H NVR(DVSO DO6-0884-1.07(1H m, 1.07-1.18

(2H 1), 1.24-1.38(2H, n), 1.48-1.65(3H, m, 1.65.-1.79(Liji,n,2.532;

58.) 1Hm , 2: . 78- 2. 87, (1H,- ™, 3.19-3..26(1H ), 3.37-3. 45(1H, m),

[Chemical formula 35)

O/A\V/OH
[j;] 0]
| X NH,
N __~

4—{4—[2—(Tetrahydro—ZH—pyran—Z—
yloxy)ethoxylpiperidin-1-yl }isoquinoline-6-carboxamide .
(330 mg, 0.83 mmol) produced in Example 19 was dissolved
in methanol-water (90 : 10, V/V, 15 ml), to which p-
toluenesulfonic acid monohydrate (213 mg, 1.24 mmol) was
then added, followed by stirring at room temperature for
24 hours. After addition of triethylamine (300 pL), the
'solvent was distilled off under reduced pressure. The
residue thus obtained was purified by baéic'silica gel
column chromatography (éthyl acetate : methanol, 100 : O
- 80 : 20, V/V) to give the desired title compound (160
mg, 'yield 61%).
'H-NMR (DMSO-Dg) &: 1.76-1.86 (2H, m), 2.06-2.14 (2H, m),"
2.91-2.98 (2H, m), 3.29-3.36 (2H, m), 3.50-3.61 (5H, m),
4.58-4.61 (1H, m), 7.63 (1H, br s), 8.05 (lH( d, J = 8.5
Hz), 8.15 (1H, 4, J = 8.5 Hz), 8.23 (1H, s) . 8.31 (1H, br
s), 8.50 (1lH, s), 9.03 (1H, s).
MS (FAB") m/z: 316 (M+H)".
[0090]

<Example 21>
Tert-butyl (2-{[1-(6-carbamoylisoquinolin-4-yl)piperidin-

3-yllmethoxy}ethyl)carbamate



7.61(1H brs), 8.03(1H d, J =8.5Hz),8.13 o (1H d,J

=8. 5Hz), 8. 20( 1H, s), 8. 27( 1H, br s), 8.49(1H,s), 9. 01(1H,s). . MS(FAB' ) i z:
310(MH)+. V40N | H 68 ' H NVR(DMBO DO6: 1.53-1.63(1H m), 1. 74-1.95 C
(5H, M), 2. 04-2. 14(2H, M), 2. 98- 3. 08( 2H, 1) B9 -

3.35-3.40(3H,m, 3. 58-3.65(3H, m, 3. 72-3. 77

(1H M, 3.91-3.97(1H ), 7. 80( 1H, brs), 8. 22-

[Chemical formula 36]

H
~_N.__O__CH
Yo
O CHy®

N O

I.\\ "NH,
N~

Using tert-butyl [2;(piperidin—3—
ylethoxy)ethyllcarbamafe (572 mg, 2.21 mmol) and 2-
(trimethylsilyl)ethyl 4-
{[(trifluoromethyl)sulfonyljoxy}isoquinoline-6-
carboxylate (733 mg, 1.74 mmol) préduced in.Example 15
(15¢), the desired title compound (497 mg, yield 54%) was
obtained by the same method as in Examples 15(15d) and
15(15e). |
'H-NMR (CDCl3) &: 1.37 (11H, s), 1.79-1.94 (2H, m), 2.21-
2.34 (1H, m), 2.87 (1H, br s), 2.97-3.07 (1lH, m), 3.20-
3.41 (4H, m), 3.43-3.51 (2H, m), 3.53-3.61 (1H, m), 3.73
(1H, br s), 4.84 (1H, br s), 5.90 (1H, br s), 6.86 (1H,
br s), 7.95-8.08 (2H,'m), 8.24 (1lH, s), 8.53 (1H, s),
8.99 (1H, s). |
MS (EI') m/z: 429 (M+H)"

[0091] |

<Example 22>

4-{3-[(2-Aminoethoxy)methyl]piperidin-1-yl}isoquinoline-

6-carboxamide hydrochloride



8.25(2H, m, 8. 41(1H, d, J =9. 3Hz), 8. 47( 1H

brs), 8.57(1H, s), 9. 35(1H, s). MS( FAB. ) 1 z: 356( MkH) +.  , H H HCl
69 H ' H rnR(DMSO DO6: 1. 14(6H, s), 1. 35-1.44(1H, C C CF
'm,1.55-1.69(2H m, 1.82-1: 91(2H,t), 2-700 -

[Chemical formula 37]:

[iij/”\o/\\/NHZ

N o HCI

(NN N,
N~

Tert-butyl (2-{[l-(6-carbamoylisoquinolin~4-
yl)piperidin-3-yl]lmethoxy}lethyl)carbamate (158 mg, 0.368
mmél) produced in Example 21 was dissolved in dioxane (5
mL), to which a 4M hydrochloriq acid/dioxane solution (2
mL) was added, followed by stirring overniéht at room
temperature. Upon completion of the reaction, the
'solvent was distilled off under reduced pressure to give
the desired title compound (148 mg, -yield 100%).
'H-NMR (DMSO-Dg) &: 1.19-1.38 (1H, m), 1.78-1.96 (2H} m),
2.13-2.29 (14, m), 2.75-3.05 (4H, m), 3.44-3.67 (8H, m),
7.89 (lH,-s), 7.98 (2H, s), 8.24-8.33 (1lH, m), 8.46-8.64
(2H, m), 9.48 (1H, s). |
MS (EI) m/z: 329 (M+H)*
[0092]

<Example 23>
4-(4-Hydroxy-4-phenylpiperidin-1-yl)isoquinoline-6-

carboxamide



2.80(2H, m), 3. 43-3.51(2H, m), 4. 20. (1H, s), 7.62(1H brs), 8. 04(IH, d, J
=8.5Hz),8.14 . (1H d,J =8.5Hz), 8.21(1H, s), 8. 29( 1H, br .
s),8.49(1H s),9.02(1H,s). MS(FAB+)m z:  H 314(M:H)-. N | N /401H
70 ' H NVR(DMBO- DO6: 1. 94-2. 02(4H, m), 2. 98- 3. 08 C

[Chemical formula 38)]

OH

N 0O

| X NH,
N~

Using 4-hydroxy-4-phenylpiperidine (193 mg, 1.09
.mmol) and 2-(trimethylsilyl)ethyl 4-
{[(trifluoromethyl)sulfonyl]oxy}isoquinoline-6-
carboxylate (314 mg, 0.746 mmol) produced in Exampie 15
(15c), the desired title compound (200 mg, yield éO%) was
obtained by the same method aé in Examples 15(15d) and

15(15e).

'H-NMR (DMSO-Dg) &: 1.79-1.87 (2H, m), 2.30-2.41 (2H, m),
3.24-3.38 (4H, m), 5.07 (lH, s), 7.26 (1H, t, J = 7.3 Hz),
7.39 (2H, dd, J = 7.7, 7.3 Hz), 7.62 (1H, br s), 7.63 (2H,
d, J = 7.7 Hz), 8.07 (1H, d, J = 8.5 Hz), 8.16 (1H, d, J
= 8.5 Hz), 8.30 (1H, s), 8.32 (1H, br s); 8.57 (1H, s),
9.04 (1H, s).

MS (EI') m/z: 348 (M+H)"Y
[0093]

<Example 24> _
.4;(4—Ehenyl—3(6—dihydropyridine—l(2H)—yl)isoquinoline—6-.

carboxamide



|. (2H, ), 3.43-3.50(2H,m, 3.63-3.73(1H,in), 7.39(2Ht,J
=8.8Hz), 7. 61(1H, brs),8.05  (1H,d,J =8.5Hz), 8.11-8.17(3H, m), 8. 25( 1H

s),8.31(1H, brs), 8.50(1H, s), 9. 05(1H, s). MS(FAB' )mi z: 378(M+H)' . 110NH,
71 'H NVR(DVBO DO6: 1.35-1.44(2H, n),4.%3-4.61 C  (5H,m), 1.86(4H,d,J
=11.5Hz), 2. 82(2H, t, J =11. 2Hz) , 3. 29- 3. 42(4H, M), 3. 44- 3. 51( 1H, m),

3.53(2H,t,J -6.0Hz), 3.78-3.83(2H m,7.64
[Chemical formula 39]

\ .
N O

| NH,

X
N~
4- (4-Hydroxy-4-phenylpiperidin-1-yl)isoquinoline-6-
carboxamide (134 mg, 0.386 mmol) produced in Example 23
was dissolved in trifluoroacetic acid (1
mL) /dichloromethane (1.5 mL), and the resulting mixture
was heated to reflux overnight. Upon completion of the
. reaction, the solvent was distilled off under reduced
-pressure. The residue thus obtéined was purified by
silica gel column chromatography (hexane : ethyl acetate,
50 : 50 - 0 : 100, V/V) to give the deéired title
compound (108 mg, yield 85%). |
'H-NMR (DMSO-Dg) &: 2.74-2.84 (2H, m), 3.35-3.54 (2H, m),
3.88-3.98 (2H, m), 6.42 (1H, m), 7.30 (1H, t, J = 7.3 Hz),
7.40 (2H, dd, I = 7.7, 7.3 Hz), 7.56 (2H, d, J = 7.7 Hz),
7.62 (1H, s), 8.08 (1H, d, J = 8.5 Hz), 8.18 (1H, d, J =
8.5 Hz), 8.33 (1H, s), 8.34 (1H, s), 8.57 (1H, s), 9.07
(1H, s). .
MS (BI") m/z: 330 (M+H)"
[0094]

<Reference Example 1>

4-[2-(Tetrahydro-2H-pyran-4-yloxy)ethoxy]piperidine



(1H brs), 8.05(1H, d, J =8. 3Hz), 8. 14( 1H, d, J

=8. 3Hz), 8. 21(1H, s), 8. 30( 1H, brs), 8. 50

(1H s), 9. 02(1H, s). MS(FAB )i z: 384( M-H)' 72 CH, ' H NVR(DMSO- DOE: 1. 15( 3R, d, J
=6.6 Hz), 1.66-1.69(1H 2.18-2.19 U (NB3C-0. 2.43-2.51 m), (I H m,

(2H, M, 3.40-3.42(1H ), 3.76-3.87(2H, n), 7.81-7.83(2H n), 8.26(1H, d, J

=8. 5Hz), 8. 37 (1H d,J =8. 8Hz), 8. 41br 8. 92 (1H s), (1H,

s), 9. 01(I'N, sDa )M EHEAR) Ml[@ﬁ&wahydﬁol\ﬁ?—%an—i&/

yloxy)ethoxyjpiperidine—l—carboxylate

[Chemical formula 40]

O/\/O
&

N

o)\o/\©

2—(Tetrahydro—2H—pyfan—2—yloxy)ethyl 4-
methylbenzylsulfonate (49.8 g, 166 mmol) was dissolved in
N,N-dimethylformamide (500 mL), to which benzyl 4-
hydroxy-l-piperidinecarboxylate (31.1 g, 132 mmol) was
then added. Further, sodium hydride (content 55 %) (7.23
g, 166 mmol) was added at once, followed by stirring at
room temperature for two hours under a nitrogen
atmosphere.

.To the resulting reaction liquid, dichloromethane
and water were added, and the resultigg mixture was
extracted with dichloromethane. .The resulting organic
layer was dried over sodium sulfate and the solvent was
distilled off under reduced pressure. The résidue thus
obtained was pUrified by silica gel column chromatography
.(hexane : ethyl acetate, 100 :.O - 50 : 50, V/V) to give
the desired titlefcompound (45.6 g, yield 95%).

'H-NMR (CDCl;) §: 1.49-1.62 (6H, mj, 1.69—1.75 (1H, m),
1.78-1.88 (3H, m), 3.20-3.25 (2H, m), 3.45-3.66 (5H, m),.



HCl. - 126 - [0118] [Table 9] 73, /CH3 (-0 ' (3H, (N)
'H-NI\/R(DIVISOD6)6 1.73-1.76(1H,m, 2. 10-2. 13 (1H, m, 2. 55- 2. 65(1H

m, 3.30(3H,s), 3.35- 3.36(1H m,3.43- (2Hd,J =7.1Hz), 3. 48- 3.61m;

7.59. (1H, s),8.-01(1H, s),8.02 (IHd, J-=845Hz), 8.06(1H.d,J =8.5Hz), C
8.25(1H,s),8.67(1H,s), 8. 79(1H,s). M5 '\ 0 NH2 (FAB")m z286(M+H). 74 211"
' H NVR( DMSO- DOG: 1. 78- 1. 85(2H, M), 1. 91-2. 04 C.) 'N 1-13C

2H M, 2. 8 8; 1 i _
3 96?)2H mG%S’g’B?%Hg?Os)Z%?sgé( ?7?3214 nﬁ_% 7°64] 10, b7 5) '8’ 067 1# d (3 S)

=8.5Hz), 8. 1p 29-7.38 (5H, m).

(1b) Benzyl 4-(2-hydroxyethoxy)piperidine-l-carboxylate

" [Chemical formula 41)]

O/\/OH |

N

o)\o/\©

_ Benzyl 4-[2-(tetrahydro-2H-pyran-2-
yloxy)ethoxylpiperidine-l-carboxylate (45.6 g, 125 mmol)
produced in Reference Example 1(la) was dissolved in
methanol, to which p—toluenésulfonic acid monohydrate
(11.9 g, 62.7 mmol) was added, followed by stirring at
room temperature for 2.5 hours.

To the resulting reaction liquid, sodium bicarbonate
(powder) was added, and. the solvent.was distilled off
under reduced pressure. A solid precipitate was filtered

- off while washing with ethyl acetate. The filtrate was
concentrated under reduced pressure. The residue thus
obtained was purified by silica gel column chromatography
(hexane : ethyl acetate, 60 : 40 - 0 : 100, V/V) to give
the desired title compound (29.1 g, yield 83%).

'H-NMR (CDci3> 8: 1.52-1.60 (2H, m), 1.82-1.90 (2H, m),
1.98 (1H, t, J = 6.0 Hz), 3.18-3.24 (2H, m), 3.50-3.55

(1H, m), 3.58 (3H, t, J = 4.6 Hz), 3.73 (2H, dt, J = 6.0,



\ N7" (1H,d,J =8.5Hz), 8.21(1H,s),8.34(1H, br

s),8.52(1H,s),9. 04(1 H s). MS(FABH)mfz: \, HN327(MH).. | 0 N, --H
75 ' H NVR(DVBO DO6; 1.42-1.57(4H n), 1.61-1.72 C

(IH m,1.73-1.86(2H, ), 1. 88- 1. 96( 1H, M) 95 -

2.04-2.14(2H,m), 2. 91- 3. 02. (2H, ), 3. 34-3. 41

(2H n) 3. 44-3.51(1H n), 3. 80- 3. 89( 2H, M)

Lo S DA A T o

m) .
[0095]

(1c) Benzyl 4-(2-{[(4-
methylphenyl)sulfony]5xy}ethoxy)piperidine—l—carboxylate

[Chemical formula 42]

CYA\”/CLSQ) .
S O |
®
N

o)\o/\©

Benzyl 4—(2—hydroxyethoxy)piperidine—l—carboxylate
(20.0 g, 71.6 mmol) produced in Reference Example 1 (1b)
was dissolved in dichloromethane (360 mL), to which N,N-
dimethylaminopyridine (875 mg, 7.16 mmol) and
triethYlamine (20.0 mL, 143 mmol) were added. Further,
p-toluenesulfonyl chloride (17.7 d, 93.1 mmol) was slowly
added, followed by stirring at room temperature for 2.5
hours.

To the resulting reaction liquid, water was added,
and the resulting mixture was extractéd with
dichloromethane. The resulting organic layer was dried
over magnesium sulfate and the solvent was distilled off
under reduced pressure. The residue thus obtained was
purified by silica gel column chromatography. (hexane
ethyl acetate, 100 : 0 - 50 : 50, V/V) to give the

desired title compound (30.7 g, yield 99%).



\N, H MB(FAB.)in/z:356(MH)". 10  N--H 76 ,CH

' H NVR( DVBO- DO6: 1. 76- 1. 87(2H, m), 2. 07-2. 16 C

(2H, ), 3. 00-3. 09( 2H, ), 3. 33(3H, s) , 3. 45-

3.51(3H 1), 7.81(I H brs),8.24(1H d,J = 96 & 7Hz), 8. 26(1H,s), 8. 42(1H, d, J
=8. 7Hz), 8.48.(1H brs),8.58(IH s),9.36(1H s).MS  (FAB ) z:286( M-H)' .

'H-NMR (CDCls) §&: 1.44—1.51 (2H, m), 1.70-1.77 (2H, m),
2.44 (3H, s), 3.19-3.24 (2H, m), 3.44-3.48 (1H, m), 3.65
(2H, t, J = 4.7 Hz), 3.66-3.70 (2H, m), 4.15 (2H, t, J =
4.7 Hz), 5.12 (2H, s), 7.30-7.38 (7H, m), 7.79 (2H, d, J
= 8.6 Hz).

(1d) 4—[2—(Tetrahydro—ZH—pyfan—4—yloxy)ethoxy]piperidine-
l-carboxylate |

[Chemical formula 43]

O/\/O
O
N _

o*o“@ -

Benzyl 4-(2-{[(4-
methylphenyl)sulfony]oxy}ethoxy)piperidine—l—carboxylate
(1.4 g, 3.79 mmol) produced in Reference Example 1(lc) .
was dissolved in-N,N—dimethylfofmamide (10 mL), to which
tetrahydro-2E-pyran-4-ol (540 pL, 5.69 mmol) and sodium
hydride (content 55%) (248 mg, 5.69 mmol) were added,

followed by stirring at room temperature for ZO hours.
.Water was added to the reéulting reaction liquid,
followed by extraction with ethyl acetate. The resulting
Qrganic layer was washed with water and saturated briﬁe,
;_and dried over anhydrous.sodium'sulfaﬁe. The solvent was
distilled off under redﬁcéd pressure. The réSidue thﬁsu

obtained was purified by silica gel column chromatography



111N NH HO 77 7.0,,,, 'H NVR(DVBO DCB: 1. 38- 1. 47(2Hm) 1.52-1. 62
(2H, M), 1.69-1.80(1H br m),1.88(4H, d,CT =C ..",0 .,,, 12.8Hz),2.83(2H t,J
=11. 2Hz), 3.39-3. 44  (6H,m), 3. 46-3.53(1 H ), 3. 79- 3. 84(2H, n) ,

7.64(1H, brs), 8. 05(1H,d,J =8. 3Hz), 8. 15 97?'-N7 (1H,d,J

=8. 3Hz), 8. 22( 1H, s), 8. 30( 1H, br s),8.49(1H, s), 9. 03(1H,s). M5(FAB' )mz: N,/
401NH2 370( M+H) ' |

(ethyl acetate : hexane, 0 : 100 - 40 : 60, V/V) to give
the desired title compound (510 mg, yield 37%):
'H-NMR (CDCl3) &: 1.58-1.60 (4H, m), 1.86-1.89 (4H, m),
3.20-3.23 (2K, m), 3.40-3.46 (2H, m), 3.51-3.53 (2H, m),
3.6043.63 (4B, 'm), 3.80—3.82.(2H, m), 3.92-3.94 (2H, m),
5.12 (2H, s), 7.34-7.35 (5H, m). '
MS (FAB) m/z: 364 (M+H)"
[0096] |

(le) 4-[2-(Tetrahydro-2H-pyran-4-
yloxy)ethoxy]lpiperidine |

[Chemical formula 44]
C)/A\”/C)
T
‘N
H
Benzyl 4-[2-(tetrahydro-2H-pyran-4-
yloxy)ethoxy]pipéridine—l—carboxylate (505 mg, 1.39 mmol)
produced in Reference Example 1(le) was dissolved in
methanol (15 mL), to which palladium hydroxide (50 mg)
was added, followed by stirring at room temperature for
18 hours under a hydrogen atmosphere. The resulting
réaction ligquid was filtered through Celite, and the
solvent was distilled off under reduced pressure to give
" the desired title cdmpound (318_mg, yield 100%).

'H-NMR (CDCls)- 8: 1.43-1.52 (2H, m), 1.58-1.61 (2H, m),

1.85-1.96 (4H, m), 2.61-2.67 (2H, m), 3.09-3.11 (2H, m),



78 1H—NNR(DNBO-1216)5:3h09-3.26(4H,br m,3.58- C 1111.

4.06(4H, brmy, 7. 49(5H,s),- 7.67(1H, brs), 8.07(1H d,J =8. 7Hz), 8. 18(1H d, 3
=8. 7 Hz), 8.28(1H s), 8.33(1 H brs), 8 54(1H, s),9.10(IH,s).
MS(FAB )ml z: 381(MiH).  NH, - 127-- 9g0119] [Table 10] .79 O...... -

ICH3- N L 1H—NNR(DNBO&D6)6 2.09(3H, s), 3. 06- 3. 10( 2H,
M, 3.12-3.16(2H, ), 3. 72-3. 78(4H, m) , 7. 67

(1Hbrs) . 8. 08(LH &I=8,7Ha)) 8 AXFH ¢h I 78, ThE) . . 25(3Hh3) B35 AH brs).
3.93-3.96 (2H, m).
MS (FAB) m/z: 230 (M+H)"
[0097]
<Reference Egample 2> |
4-{2-[(3R) ~Tetrahydrofuran-3-yloxy]ethoxy}piperidine

[Chemical formula 45]

ﬁj

Using benzyl 4-(2-{[(4-
methylphenyl)sulfony]oxy}ethoxy)piperidine—l—carbéxylate
(4.00 g, 9.23 mmol) produced in Reférence Example 1(1c)
and (3R)-tetrahydrofuran-3-ol (1.05 g, 12.0 mmol), the
désired title compound (1.56 g, yield 79%).was obtained
by the same method as in Reference Examples 1(1d) and
1(le). |
'"H-NMR (CDCl3) &: 1.39-1.46 (2H, m), 1.90-1.95 (2H, m),
1.97-2.01 (2H, m), 2.57—2.62 (2H, m), 3.06-3.10 (2H, m),
3.36-3.42 (1H, m), 3.54-3.63 (4H, m), 3.77-3.84 (3H, m),
3.90 (1H, g, J = 7.8 Hz), 4.16—4;19 (1H, m).

MS (FAB) m/z: 216 (M+H)"
[0098]

<Reference Example 3> N

4—{2—[(35)—Tetrahydrofuran—3—yloxy]ethoxy}pipéridine

[Chemical formula 46]



8.55(1H, s), 9. 09(1H, s). MS(FAB+) nf z: 299  NH2 N /1101 80 ,.....

0----- H'H NVR(DVBO D6) 6: 1. 74-1.88(2H, m,2.05-2.15 C
(2H,n),3.00-3.09(2H,n),3.50-3.65(7HJﬁ,
7.84(1H, brs), 8.26(1H,s),8.26(1H,d,J = 99 —-- .8.8Hz),8.46(1H,d, J
=8. 8Hz), 8. 50( 1H, br ---.N S),8.58(1H,S),9.41(1H,$).NB(FAB')niz:

O/\/O/,,

fj [0
[}] .
H.
Using benzyl 4-(2-{[(4-

methylphenyl)éulfony]oxy}ethoxy)piperidine—l—carboxylate
(4.00 g, 9.23 mmol) produced in Reference Example l(ic)
“and (35)—tetrahydrofuran—B—ol (1.05 g, 12.0 mmol), the
desired title compound (1.52 g, yield 77%) was obtained
by the same method as in Reference Examples 1(1d) and
1(le). |

'H-NMR (CDCl3) &: 1.39-1.46 (2H, m), 1.90-1.95 (2H, m),
1.97-2.01 (2H, m), 2.57-2.62 (2H, m), 3.06-3.10 (2H, m),
3.36-3.42 (1H, m), 3.55-3.63 (4H, m), 3.77-3.84 (3H, m),
3.90 (1H, q, J = 7.8 Hz), 4.16-4.19 (1H; m).

MS (FAB) m/z: 216 (M+H)"

[0099]

<Reference Example 4>

‘4;[2—(Tetrahydrofuran—3—ylmethoxy)ethoxy]piperidine

[Chemical formula 47]

e

Using benzyl 4-(2-{[ (4~

methylphenyl)sulfonyloxylethoxy)piperidine-l-carboxylate



N316)M-H.. | . NH HJ 81

' H NVR( DMBO- DO6: 1. 34- 1. 46(2H, m), 1. 79-1. 90 C

(4H, M), 2. 06-2. 16(2H, n) , 3. 02- 3. 10( 2H, M),

3.30-3.37(2H, m), 3. 38-3. 46(2H, m) , 3. 49- 3L &G -

(lH m, 3.57-3.67(5H m, 3. 76- 3. 84(2H m,
7.85(1H, brs), 8.27(1H s),8.27(1H d, J =

(4.00 g, 9.23 mmol) produced in Reference Exémple 1(1lc)

and tetrahydrofuran-3-ylmethoxy (1.23 g, 12.0 mmol),

desired title compound (1.41 g, yield 67%) was obtained

by the same method as in Examples 1(1d) and 1(le).

'"H-NMR (CDCls) &: 1.42-1.49 (2H, m), 1.57-1.63 (1H, m),

1.90-1.96 (2H, m), 1.97-2.04 (1H, m), 2.50-2.58
2.59-2.65 (2H, m), 3.07-3.12 (2H, m), 3.37-3.42
'3.43-3.49 (1H, m), 3.57-3.63 (5H, m), 3.70-3.75
3.81-3.85 (2H, m).
MS(FAB) m/z: 230 (M+H) ™
[0100]

<Reference Example 5>
4;{2—[(Dimethylamino)sulfony]ethoxy}piperidine

(5a) benzyl 4-{2-

[(Diméthylamino)sulfony]ethoxy}piperidine—l—carboxylate

[Chemical formula 48]

o~ SO2N(CH;),

N

o)\o/\©

Benzyl 4-hydroxypiperidine-l-carboxylate (5.0 g,

21.2 mmol) was dissolved in tetrahydrofuran (100 ml),:and

while cooling with ice, sodium hydr*de (content 55%

‘g, 22.9 mmol) was added. The resultlng mixture was

stirred for 30 minutes while cooling with ice,

to which

20 mL of a solution of N,N-dimethylethenesulfonamide in



10. OHz), 8. 47(1H,d, J =10. 0Hz), 8. 51( 1H,

brs), 8.59(1H,s), 9. 43(1H, s). MS( FAB") m z: 400( M+11) " . 82 TH3

' H NVR(DVSO- DO6: 1. 46- 1. 61(5H, ), 1.84-1.91 N

(2H, M, 2.35-2.42(2H, m; 2. 77- 2. 85(7H‘rr)101 TH2 y
2.99(3H,s),3.45-3.52(2H M, 7.64(1H, br ~..."...--......0s),8.05(1Hd,J
=8. OHz) , 8. 15(1H, d, J = 8.0Hz), 8. 21(1H, s), 8. 31(1H, brs),8.50 ,....N.-

(1H's), 9. 0&@Hﬁéﬂydﬂaﬁaﬁﬁﬁnil(ﬁ@ﬁ(Mﬂﬂ2 mmol) was added dropwise

over five minutes. The resulting mixture was stirred for
30 minutes while cooling with ice, and then for three
hours at room temperature. The resulting reaction liquid
was poured into water and then extracted with ethyl
acetate. The resulting organic layer was sequentially
washed with water and saturated brine, and then dried
over sodiﬁm sulfate. The solvent was distilled off under
reduced pressure. The residue thus obtained was pu;ified
by silica gel column chromatography (hexane : ethyl
acetate, 50 : 50 - 0 : 100, V/V) to give the desired
title compound (4.9 g, yield 62%).

'H-NMR (CDCly) ©: 1.48-1.61 (2H, m), 1.82-1.92 (2H, m),
3.14-3.25 (4H, m), 3.49-3.58 (1H, m), 3.79-3.89 (4H, m),
5.12 (2H, s), 7.28-7.42 (5H, m).
(Sb).4—{2—[(Dimethylamino)sulfony]ethoxy}piperidine

[Chemical formula 49)

o SO2N(CH3),

Using benzyl 4-{2-
[(dimethylamino)sulfonyl}ethoxy}piperidine—l—carboxylate
(4.9 g, 13.2 mmol) produced in Reference Example 5(5a),
the desired titlé compound (3.1 g, yield.99%) was
obtained by the same method as in Reference Examplé 1(le).
'"H-NMR (CDCl;3) &: 1.37-1.50 (2H, m), 1.90-2.00 (2H, m),

2.56-2.66 (2H, m), 2.88 (6H, s), 3.04-3.14 (2H, m), 3.22



,N-t2 N/ 83 'H NVR(DVSO DO6:1.91-1.99(2H, m),2.03-2.13 A 111/
(2H,-rr),2.74-2.84(1H,rr),2.97-3.07(2H,. m,

4.10-4.13(2H, m), 7. 20-7. 25(1H, m) , 7. 32- 7. 39

(4H,m), 7. 88(1H, brs), 7. 99( 1H, brs), 8. 25 102 (1 H, d, J

=8.5Hz),8.36(1H,s), 8 69(1H, d, - J =8.5Hz), 9. 02(1H S): MS(FAB+) 1 z: 333
( M+H) * 12 '
(2H, t, J = 6.2 Hz), 3.37-3.46 (1H, m), 3.84 (2H, t, J =
6.2 Hz).
.[0101]

<Reference Example 6>
3—[{(Difluoromethoxy)methyl]piperidine
(6a) Benzyl 3-[(difluoromethoxy)methyl]piperidine-1-
carboxylate |

[Chemical formula 50]

OCHF,
N

o)\_o

Benzyl 3-(hydroxymethyl)piperidine-1l-carboxylate
(2.49 g, 10.0 mmol) was dissolved in acetonitrile (100
mL), to which copper iodide (I) (2.86 g, 15.0 mmol) and
2,2-aifluoro—2—(fluorosulfonyl)acetic acid (2.66 g, 15.0
mmo1l) were adlded, followed by stirring at 80°C for 20.
minutes. The mixture was brought down té room
temperature, to which adequate amounts of hexane and
ethyl acetate were added, foliowed by neutralization with
a 2M ammonia/methanol solution. Impurities were filtered
off, and the solvent Qas distilled off under reduced

pressure. The residue thus obtained was purified by

ba

6]

ic silica gel column chromaﬁography (hexane : ethyl
acetate, 100 : 0 - 0 : 100, V/V) to give the desired

title compound (1.82 g, yield 61%).



N. . <, -...":,.....5. - 84 ox\-0o z \ - z

"H-NI\/R(DIVBODOB 3 05 3.15(2H, M, 3.29(3H, C

s), 3.30-3.36(2H,n), 3:45-3.49(1H, M, 3. 57-

3.62(2H, M, 4.17-4.24(2H,n), 6. 78(1H, t, 103 =7.2Hz), 7. 02(2H,d, J.

=8. 3Hz), 7. 27( 2H, dd,J =8.3,7.2Hz), 7. 69(1H, brs), 8. 06( 1H, d, J

=8. 5Hz), 8. 20(I H, brs), 8. 20( 1H, d, J =8. 5Hz), 8. 34(1H,s),8.59(1H, s), 9. 11( 1H,

'"H-NMR (CDCls) &: 1.22-1.34 (1H, m), 1.41-1.55 (1H, m),
1.64—1.73 (IH, m), 1.76-1.92 (2H, m), 2.59-2.97 (2H, m),
3.64-3.77 (2H, m), 3.93-4.21 (2H, m), 5.13 (2H, s), 6.18
(1H, t, J = 74.5 Hz), 7.28-7.41 (5H, m).

(6b) 3-[(Difluoromethoxy)methyl]piperidine

[Chemical formula 51]

(YOCHFZ
N

Using benzyl 3-[{(difluoromethoxy)methyl]piperidine-
l-carboxylate (1.97 g; 6.58 mmol) produced in Reference
.Example 6(6a), the desired title compoﬁnd (1.00 g, yield
92%) was obtéined by the same method as in Reference
Example 1(le).

'H-NMR (CDCls) &: 1.12-1.20 (1H, m), 1.43-1.52 (1H, m),
1.65-1.71 (1H, m), 1.77-1.85 (2H, m), 2.35-2.40 (1H, m),
2.53-2.59 (1H, m), 2.98-3.03 (1H, m), 3.10-3.14 (iH, m),
3.64-3.71 (2H, m), 6.18 (1H, t, J = 75.0 Hz).

[0102]

<Reference Example 7>
2—(Methomeethyl)morpholine ‘

(7a) 4—Benzyl—2—(methoxymethyl)mprpholine

Chemlcal formula 52]

S
O



s).MS(FAB)mi z: 377(MtH)- - 128 - [0120] [Table 11] 85 HO''''0

1H- NVR( DVBO- 306: 1. 78- 1. 89(2H, m), 2. 05- 2. 16(2H m), 2. 99- 3. 09( 214, m) , 3. 34- 3. 44
(2H,m, 3. 45-3.53(4H, M, 3. 55- 3. 66(5H

m,7.82(1H, brs), 8.21-8.28(2H m), 8. 43 104 - (1H d,J

8.5Hz), 8.48(1H, brs), 8. 58 N (1H, s),9.38(1H,s).

(4—Benzylmorpholin—2—yl)methanol (1.00 g, 4.83
mmol) was dissolved in N,N-dimethylformamide (15.0 mL);
to which sodium hydride (content 55%, 255 mg, 5.85 mmol)
was then added while cooling with ice. The resulting
mixture was stirred for 20 minutes while cooling with ice.
Subsequently, iodomethane (0.364 mL, 5.85 mmol) was added
to the resulting reaction liquid, followed by stirring at
room temperature for two hours.

Water and ethyl acetate were added to the reaction
liquid, followed by extraction with ethyl acetate. The
resulting organic layer was dried over sodium sulfate.
The solvent was distilled off under reduced pfessure.
The.residue thus obtainéd was purified.by silica gel
column chromatogréphy (hexane : ethyl acetate, iOO : 0 -
80 : 20, V/V) to give the desired title compound (1.06 g,
yield 99%).

_lH—NMR (CDCl3) 6: '1.94-1.99 (1H, m), 2.16-2.22 (1H, m),
2.64—2.74.(2H, m), 3.32-3.42 (2H, m), 3.36 (3H, s), 3.46-
3.54 (2H, m), 3.67-3.76 (2H, m), 3.87-3.90 (1H, m), 7.22-
7;35 (5H, m).

{7b) 2—(Methoxyméthyl)morpholine

[Chemical formula 53]

[:C):]//“\C)/CH43
N _

]
H
Using 4-benzyl-2- (methoxymethyl)morpholine (1.06 g,

4.79 mol) produced in Reference Example 7(7a), the



MS(FAB' )i z: 360( MFH)". - - M HO 86 0
' H NVR( DMBO- DO6: 1. 77- 1. 85(2H, m), 2. 06- C |
2.16(2H, M, 2. 82(3H, s), 2. 93(314,s), ON

. - 105 -

desired title compound (554 mg, yield 88%) was obtained
by the saﬁe method as in Reference Example 1(le).
'"H-NMR (CDCls) &: 2.65 (1H, dd, J = 12.0, 10.3 Hz), 2.78-
2.82 (1H, m), 2.86~2.92 (2H, m), 3.34-3.42 (2H, m), 3.38
(3H, s), 3.60-3.68 (2H, m), 3.89-3.92 (1H, m).
[0103] | |

<Reference Example 85
4-12-(1,4-Dioxan-2-ylmethoxy)ethoxylpiperidine

[Chemical formula 54]

N
H

Using benzyl 4-(2-{[(4-
méthylphenyl)sulfony]oxy}ethoxy)piperidine—l—carboxylate
(7.8 g, 18.0 mmol) produced in Reference Example 1(1lc)
and 1L4fdioxan—2—ylmethanol (1.78 g, 15.1 mmol), the
desired title compound (4.4 g, yield 61%) was obtained by
the same methéd as in Reference Examples 1(1d) and 1(le).
'H-NMR (CDCl;) &: 1.41-1.54 (2H, m), 1.89-1.98 (2H, m),
2.61-2.69 (2H, m), 3.05-3.14 (2H, m), 3.37—3!83 (14H, m).
[0104]

<Reference Example 9>
4-(2-{[Trans—-4-methoxytetrahydrofuran-3-
ylloxylethoxy)piperidine
(9a) Benzyl 4-{2-[(trans-4-hydroxytetrahydrofuran-3-

yl)oxylethoxyl}piperidine-l-carboxylate



| 3.00-3.10(2H,m, 3. 35-3.45(2H, M), 3.58-  CH,, 1,

3.67(5H m), 4. 17(2H,s), 7. 82(1H, brs),

8.22-8.28(2H,n), 8. 43(1H, d, J=8.8Hz), N

8. 49(1H, brs), 8.58(1H, s), 9.38(114,S).- 1061- MS(FAB )ni z: 401( M+H) ...

[Chemical formula 55]

OH

Benzyl 4-(2-hydroxyethoxy)piperidine-l-carboxylate
(6.70 g, 24.0 mmol) producéd in Reference Examplé 1(1b)
and 3,4-epoxytetrahydrofuran (1.03 g, 12.0 mmol) were
dissolved in dichloromethane (5.0 mL). To the resulting:
mixture, a boron trifluoride diethyl ether complex - (0.34
g, 2.4 mmol) was added at room temperature, followed by
stirring_for 16 hours. More borén trifluoride diethyl
ether complex (0.34 g, 2.4-mmol) was added, followed by
further stirring for two hours. Triethylamine (1.82 g,
18.0 mmol) was then addéd, and the resulting reaction
liquid was diréctly purified by basic silica gel column
chromatography (hexane : ethyl acetate, 100 : 0 - 0 : 100,
ethyl acetate : methanol, 100 : 0 - 95 : 5, V/V) to give
the deéired title compound (2.14'g, yield 49%).I .
'H-NMR (CDCl3) &: 1.5:-1.59 (2H, m), 1.80-1.88 (2H, m),
1.90 (1H, d, J = 5.2 Hz), 3.16-3.23 (2H, m), 3.48-3.54
(1H, m), 3.58-3.64 (2H, m), 3.66-3.70 (2H, m), 3.70-3.76
(2H, m), 3.78-3.87 (2H, m), 3.93-3.97 (2H, m), 4.04—4;09
(1H, ﬁ), 4.29-4.33 (1H, m), 5.12 (2H, s), 7.29-7.38 (5H,
m) .

MS (EI%) m/z: 366 (M+H)*



HO 87 ' H NMVR( DMBO- DO6: 0. 40- 0. 52(4H, m), 1.77- C v"..0....".....
1.85(2H, m), 2. 03-2. 13(2H, m), 2. 89- 2. 99

(2H,m, 3. 26-3. 38(3H, M, 3. 51- 3. 65(5H, Lo

(9b) Benzyl 4-{2-[(trans-4-methoxytetrahydrofuran-3-
yl)oxylethoxyl}piperidine-l-carboxylate

[Chemical formula 56;

O’CH3
Qe
fj o

N
o)\o

Using benzyl 4-{2-[(trans-4-hydroxytetrahydrofuran-
3-yl)oxylethexylpiperidine-1l-carboxylate (2.28 g, 6.25
-mmol) produced in Reference Example 9(9a),'the desired
title compound (1.95 g, yield 82%) was obtained by the
éame method as in Reference Example 7 (7a).

'H-NMR (CDCl3).6: 1.49-1.61 (2H, m), 1.78-1.89 (2H, m),
3.17-3.25 (2H, m), 3.37 (3H, s), 3:48-3.55 (1H, m), 3.58-
3.67 (4H, m), 3.75-3.88 (5H, m), 3.90-3.96 (2H, m), 3.98-
4.02 (1H, m), 5.12 (2H, s), 7.28—7.40 (5H,.m).

MS (EI') m/z: 380 (M+H)"

{9¢c) Trans—4—(2—{[4—methoxytetrahydrofuran—3—
ylloxylethoxy)piperidine |

[Chemical formula 57]

O_CH3
O/\/O\Eg
O
N
H

Using benzyl 4-(2-{[trans-4-methoxytetrahydrofuran-
3-ylloxylethoxy)piperidine-l-carboxylate (1.90 g, 5.01

mmol) produced in Reference Example 9(9b), the desired



m,7.62(1H brs), 8.05(1H d,.J .8.5 Hz), 8. 15(1H,d, J =8.5Hz), 8. 22( 1H, br
NO s),8 31(1Hs),8.50(114,s),9.03(114, s). MS( FAB. ) i z: 356( MrH)
NO110 N -12 88 0,,,..... ---
" H NVR( DVBO- DOB: 0. 39- 0. 51(4H, n), 1. 73- 188 -

title compound (1.23 g, yield 100%) was obtained by- the
same method as in Reference Example 1(le).
'H-NMR (CDClj) &: 1.4.-1.48 (2H, m), 1.89—1.95 (2H, m), -
2.58-2.64 (2H, m), 3.06-3.11 (2H, m), 3.37 (3H, s), 3.37-
3.42 (1H, m); 3.60-3.67 (4H, 'm), 3.77—3.80 (2H, m), 3.86~
3;88 (1H, m), 3.92-3.96 (2H, m), 4.01-4.03 (1H, m).

~MS (FAB') m/z: 246'(M+H>+
[0105]

<Reference Example 10>

4-(2-{[Trans-4-(difluoromethoxy)tetrahydrofuran-3-
vlloxylethoxy)piperidine
(10a) Benzyl 4-(2-{[trans-4-
'(difluoromethoxy)tetrahydrofuran—B—
yljoxy}ethoxy)piperidine—l—carboxylate

[Chemical formula 58].

~_O o/{F
170

Using benzyl 4-{2-][(trans-4-hydroxytetrahydrofuran-
3-yl)oxylethoxylpiperidine-1-carboxylate (2.65 g, 7.25
mmol) produced in Reference Exam?le 9(9z), the desired
title compound (1.19 g, yield 40%) was obtained by the
same method as in Reference Example 6(6a).

Ig-NMR (CDCls) 8: 1.49-1.61 (2H, m), 1.77-1.90 (2H, m),
3.17-3.26 (2H, m), 3.47-3.55 (1H, m), 3,57—3.63 (2H, m),



v, 0 1.87(2H m, 2. 05-2.17(214, m), 3.28-3.35  /.L\
(1H, M, 3.37-3.49(2H ), 3. 56- 3. 68( 5H, -

m, 3.92-4.04(21-1, my, 7. 98(1H, brs), 8. 18. ' .
(1H s),8.39(1H brs),8.42(1H d,J . - 108.7Hz),8.96(1H d,J .8.7Hz), 9. 37(1H

3.64-3.73 (2H, m); 3.75-3.87 (4H, m), 3.96-4.05 (2H, m),
4.10—4.16'(1H, m), 4.73-4.77 (1H, m), 5.12 (2H, s), 6.26
(1H, t, J = 73.4 Hz), 7.29-7.40 (5H, m). |

MS (EI') m/z: 416 (M+H)*
(lOb)-4—(2—{[Trans—4—(difluoromethoxy)tetrahydrofuran—B—
yl]oxy}ethoxy)pipéridine |

[Chemical formula 59]

O o,
50

Using benzyl 4-(2-{[trans-4-
(difluoromethoxy)tetrah?drofuran—Bf _
ylloxylethoxy)piperidine-l-carboxylate (1.88 g, 4.53
mmol) produced in Reference Example 10(10a), the desired
title compound(1.20 g, yield 94%) was obtained by the
same- method as in Reference Example 1(le). |
'H-NMR (CDCl3) &: 1.42-1.50 (2H, m), 1.82 (1H, br s),
1.89-1.95 (ZH;'m), 2.60-2.66 (2H, m), 3.06-3.12 (2H, m),
3.36-3.43 (1H, m), 3.59-3.62 (2H, m), 3.67-3.70 (2H, m),
3.78-3.85 (2H, m), 3.98-4.04 (2H, m), 4.12-4.15 (1H, m),
4.75-4.77 (1H, m), 6.27 (1H, t, J = 73.6 Hz).

MS (FAB") m/z: 282 (M+H)"*
[0106]

<Reference Example 11>
Cis—4—f2ff(4—methokytet;ahydrofuran—3—
yl)oxy]ethoxy}piperidine |

[Chemica; formula 60]



s). MS(FAB' )l z: 357( MrH) ' N2 . N,.,.:7:- . HO 89 H
" H NVR( DVBO- DOB: 1. 70- 1. 82(2H, m), 1. 93- C
2.02(2H ), 2.87-2.97(2H, m, 3. 27- 3. 38

- 110 -

/\/O C
o
N .
H

Using benzyl 4-(2-{[(4-
methylphenyl)sulfonyjoxy}ethoxy)piperidine—l—carboxylate
(2.50 g, 5.77 mmol) produced'in.Reference Example 1{1c)
and 4-methoxytetrahydrofuran-3-ol (820 mg, 6.94 mmol),

" the desired title compound (1.20 g, yield 85%f-was
obtained by the same method as in Refereﬁce Examples
1(1d) and 1(le).

'H-NMR (CDCls) 8: 1.40-1.52 (2H, m), 1.88-1.98 (2H, m),
2.59-2.68 (2H, m), 3.05-3.13 (2H, m), 3.38-=3.44 (1H, m),
3.45 (3H, s), 3.64—3.§9 (SH, m), 4.08-4.16 (1H, m). |
[0107) | |

<Reference Exahple 12>
Piperidin-4-ylmethyl methyl (tetrahydro-2H-pyran-4-
yl)carbamate_

(12a) Benzyl 4-({[methyl(tetrahydro-2H-pyran-4-
yl)carbamoyl]oxylmethyl)piperidine-1l-carboxylate

[Chemical formula 61]
G
O__N
Q!
N
0

Benzyl 4-(hydroxymethyl)piperidine-l-carboxylate

(2.14 g, 8.57-mmol) was dissolved in dichloromethane (26



(21-1, M), 3. 66- 3. 79( 1H, n) 4.77(1H, d, J= 4.2Hz), 7.61(1H, brs), 8. 04( 1H, d, J
7 8.5Hz), 8.14(1H d, J =8.5Hz), 8.22(114,

,8.30(1H, brs), 8.50( 1H, s), 9. 02( 1H, s). MB(FAB") nf z: 272( H+H) -\

PNH, N / - 111 -

). 8

il
mL), to which pyridine (1.04 mL, 12.9 mmol) and p-
nitrophenyl chloroformate (2.07 g, 12.9 mmol) were added,
followed by stirring at room temperature for'35.minutes
under a hitrogen atmoéphere. Sdbsequently; N—_
methyltetrahydro-2H-pyran-4-amine hydrochloride (1.30 g,
8.57 mmol) and triethylamine (3.59 mL, 25.7 mmol) were
added, followed by further stirring for 4.5 hours. Water
was added to the resulting reaction liquid, and the
resulting mixture was extracted with dichloromethane.
The resulting organic layer was dried over sodium sulfate
and the solvent was distilled off under reduced pressure.
The residue thus obtained was purified by silica gel
column chromatography (ﬁexaﬁe : ethyl acetate, 100 : 0 -
50 : 50, V/V)“to give the desired title compound (2[22.g,
yield 66%).
'H-NMR (CDCl;) &: 1.17-1.28 (2H, br m), 1.53-1.60 (3H, m),
1.66-1.89 (5H, br m), 2.73-2.86 (5H, br m), 3.39-3.52 (2H,
m’, 3.94-3.99 (2H, m), 4.00-4.04 (2H, m), 4.16-4.29 (3H,
br m), 5.13 (2H, s), 7.30-7.37.(5H, m).
MS (FAB') m/z: 391 (M+H)" |
(12b) Piperidin-4-ylmethyl methyl (tetrahydro-2H-pyran-4-
yl)carbamate: |

[Chemical formula 62]

Iz .



90 . CH,

1H NVR(DVBO- D6) 5: 1. 77-1. 86(2H, n), 1. 86- A |

1.98(2H m, 2, 85(314, s), 2. 88-2. 91(1H,  ONCH3
m, 2. 95- 3. 04(2H, m), 3. 08(3H, s), 3. 32
(2H,s),4.01-4.04(2H,m, 7. 79(1H, brS) ,- 112 -8.02(1H, brs), 8. 23(1H,d, J

=8. 3Hz) ,

Using benzyl 4-({[methyl(tetrahydro-2H-pyran-4-

-yl)carbamoyl]oxylmethyl)piperidine-l-carboxylate (2.76 g,

8.62 mmol) produced in Reference Example 12(12a), the

desired title compound (1.54 g, .yield 96%) was obtained

" by the same method as in Reference Example 1l(le).

1H—NMR (CDC13) 6: 1.17-1.31 (ZH, m), 1.55-1.61 (2H, m),
1.62-1.98 (7H, m), 2.59-2.65 (2H, m), 2.77-2.82 (3H, br
m), 3.09-3.13 (2H, m), 5.42—3.50 (2H, m), 3.93—3.96 (2H,
m), 4.00-4.04 (2H; m) .
MS (FAB*) m/z: 257 (M+H)"
[0108]

<Reference Example 13>
2—(Tetrahydro—ZH—pyran—4—yloxy)ethyl piperidine-1-
carboxylate |
(13a) 1,4,8-Trioxaspiro[4.5]decane

[Chemical formula 63]

o__0O

e

O

Tetrahydro-4H-pyran (6.00 g, 60.0 mmol) was
dissolved in benzene (120 mL), to which ethylene glycol
(11.2 g, 180 mmol) and p-toluenesulfonic acid monohydrate
(1.14 g, 6.00 mmol) were added. Using a Dean-Stark tube,
the resulting mixture was refluxed for two hours while
removing water generated. To the resulting reaction
liquid, a saturated aqueous solution ofwsodiﬁm

bicarbOnate was added, followed by extraction with'ethyl'

~acetate. The resulting ofganic layer was washed with



8.31(11-1,s),8.68(1Hd,J=8.5 Hz),9.00 NO (1H,s). MS(FAB' )m z328( MrHr
oo k2, . N 1?7, NHR Co N ,,,,-'

- 113 -

saturated brine, and dried over sodium sulfate. The
solvent was distilled off under reduced. pressure. The
residue thus obtained was purified by basic silica gel
quumn_chromatography (hexane : ethyl acetate, 100 : 0 -

0 : 100, V/Vf’to give the desired titié compound (7;79 g,
yield 90%).

'"H-NMR (CDCl3) &: 1.74 (4H, t, J = 5.5 Hz), 3.74-3.80 (4H,
m), 3.98 (4H, s).

(13b) 2-(Tetrahydro-2H-pyran-4-yloxy)ethanol

[Chemical formla 64]
o LS
HO

\/\o

1,4,8-Trioxaspiro(4.5]decane (0.43 g, 3.0 mmol)
produced in Reference Example 13(13a) was dissolvéd in
tetrahydrofuran (1.0 mL), and the resulting mixture was
cooled to -50°C. Subsequently, a 1.0M solution of
borane-tetrahydrofuran complex in tetrahydrofuran (3.6
'mL) and trimethylsilyl trifluoromethanesulfonate (33 mg,
0.15 mmol) were added. The resulting mixture was warmed
to room temperature, followed by stirring for 18 hours.
A small amount of water was added, and then the resulting
mixture was purified by basic silica gel column
chromatography (hexane : ethyl acetate, 100 : 0 - 0 : 100,

V/V) <o give the desired title compound (0.39 g, yield

1HfNMR (CDC13) &: 1.53-1.65 (2H, m), 1.87-1.95 (2H, m),

2.01 (1, t, J = 6.3 Hz), 3.40—3.48 (2H, m), 3.50-3.57



129 - [0121] [Table 12] 91 CH | N, CH,
1H NVR(DMSO- DO6: 1. 78-1.87(2H, m,2.10-2.12 (2H m, 2. 83(3H,s), 2. 97(3H
s),3.28-3.37 (2H, M, 3. 66-3.68(1H m, 3. 88-3.90(2H, M,
4.22(2H,s),7.91(1H, brs), 8. 13(1H, br8); B186=8.37(2H, ), 8.85(1H,d, J
=8.6Hz),9.23 (1H,s). MS(FAB.)nm z358(M+tH)- A 12 - N-..;,; HCl 92 0,
, 0 "H- NVR(DMSO-DO6: 1. 77-1.83(2H, m,2.11-2. 13 A . (N " ' . '
(2H, M, 3. 1413, 16{2H30)573-3L& 3. A 4N ,3.71-3.77 (2H, m), 3.92-3.99
(2H, m). .
(13c) Bénzyl 2—(tetrahydro—ZH—pyran—4¥yloxy)ethyl
pipgrazine—l,4—dicafboxylate

[Chemical formula 65]

o§ro\¢/\o/[::?

Using 2—(tetrahydro—ZH—pyran—4—yloxy)ethanol (1.46 g,
10.0 mmol) produced in Reference Example 13(13a) and
.benzyl l-piperazine carboxylate (2;68 g, 13.0 mmol), the
desiréd title compound (3.42 g, yield 87%) was .obtained
by the same method as in Reference Example 12(12a).
'"H-NMR (CDCls) &: 1.51-1.64 (2H, m), 1.85-1.93 (2H, m),
3.39-3.55 (11H, m), 3.68 (2H, t, J = 5.0 Hz), 3.90-3.97
(24, m), 4.25 (2H, t, J = 5.0 Hz), 5.15 (2H, s), 7.30-
7.42 (5H, m).
MS (EI') m/z: 393 (M+H)"
(13d) 2-(Tetrahydro-2H-pyran-4-yloxy)ethyl piperidine—l—
carboxylate. | |

[Chemical formula 66]

o 0l
Q)



'3.39(2H,t,J .6.0Hz), 3.61-3. 69(5H, ), 3. 79- 3.80(2H, M, 3.83(2H,t, J

=6. OHz) , 7. 83( 1H, brs),8.01(1H, brs), 8.23(11-1,d,J =8.6Hz), o |
8.32(1H,s), 8.68(1H, d, J .8.6Hz),9.00(1H, s). MS(FAB ) ml z450( MrH  NH2
| N ,::,/,----,,,:/2 93 |HNVRDMIO-D)5:1.87-1.89(2H ), 2.11-2.13 C

Using benzyl 2—(tetrahydro;2H—pyian—4—yloxy)ethyl
piperidine-1,4-dicarboxylate (3.50 g, 8.92 mmol) produced
.in Reference Example 11(llc), the desired title compound '
(2{26 g,.yié1§ 98%) was obtained by the same method as in
Reference Example 1(le).

'"H-NMR (CDCl3) &: 1.56-1.63 (2H, m), 1.87-1.92 (2H, m),
2.80-2.85 (4H, br m), 3.41-3.47 (6H, m), 3.50-3.55 (1H,
m), 3.68 (2H, t, J = 4.9 Hz), 3.92-3.96 (2H, m), 4.24 (2H,
t, J = 4.9 Hz).

MS (FAB") m/z: 259 (M+H)"

[0109]

<Reference Example 14>
1,4:3,6—Dianhydro—2—o—[2—({1—[2—(ethoxycarbonyl)—1,6—
naphthyridin—s—yl}piﬁéridin—4—y1}oxy)ethyl]—5—o—
methylhexitol
(1l4a) 1,4:3,6—Dianhydro—2—O—[2—({1—.

[ (benzyloxy)carbonyl]lpiperidin-4-yl}oxy)ethyl]-5-0-
methyl-D-mannitol

[Chemical formula 67]

H, O
O”\“O*[¥>]“01*5
ol

N
0

Using benzyl 4-(2-{[(4-
methylphenyl)sulfony]oxylethoxy)piperidine-l-carboxylate
(6.80 g, 15.7 mmol) produced in Reference Example 1 (lc)

and 1,4:3, 6-dianhydro-2-O-methyl-D-mannitol (2.10'g, 13.1



(2H, ), 3. 04- 3. 06( 2H, ), 3. 41- 3. 45( 6H, m), -

3.58-3.60(4H m, 3.67-3.67(1H m, 4.26(2H, )., O

s),7.82(1H, s), 8.23-8.29(2H, M), 8 44(1H,d, 8. 58(1H, s), 9. 39( 1H,

J=8. 8Hz), 8. 49( 1H, s) S). 2N/~ MBLFAB ) z399( MtH) . N i t

)11101

HC 94 CH, 1H-NNR(DWBC>DC5:1_77-1;95(2H,n),2.07-2.2o C

mmol), the desired title compound (3.6 g, yield 65%) was

N

obtained by the same method as in Reference Example 1(1d).

'H-NMR (CDCls) &: 1.49-1.61 (2H, m), 1.77-1.89 (2H, m),

' 3.15-3.25 (2H, m), 3.46 (3H, s), 3.48-3.56 (1H, m), 3.61-

3.73 (5H, m), 3.75-3.86 (3H, m), 3.91-3.98 (1H, m), 4.01-
4.17 (3H, m), 4.54-4.60 (2H, m), 5.12 (ZH,_s), 7.29-7.40
(5H, m). | _

(14b) 1,4:3,6-Dianhydro-2-O-methyl-5-0-[2- (piperidin-4-
yloxy)ethyl]-D-mannitol

[Chemical formula 68]

H O .
O/\/Okfgl ,CH3
oA

N
H

Using.benzyl 1,4:3,6-dianhydro-2-0-[2-({1-
[(benzyloxy)carbonyl]piperidin—4—yl}qu)ethyl]—S—O—
methyl-D-mannitol (3.60 g, 5.77 mmol) produced in
Reference Example 14 (14a), the desired title compound.
(2.4 g, yield 98%) was obtained by the same method as in
Reference Example 1(le). This compound was used in the
subsequent reaction without isolation.

(l4c) 1,433,6—Dianhydro—2—o—[2—({1—[2—(ethoxycarbonyl)—
1, 6-naphthyridin-8-yl]piperidin-4-yl}oxy)ethyl]-5-0-
methyl-D-mannitol

[Chemical formula 69]

H, O
. O™



N, (2H n),2.84(3Hs),2. 98(3H s),2.99-3.09 CH

(2H, M, 3. 35-3. 45(2H, M), 3. 61- 3. 71(1H M), 4.23(2H, s:
,7.81(1H, brs),8.24(1H,d,J =  8.7Hz), 8.26(1H,s), 8.42(1H,d,J =8. 7Hz),
8. 48(1H, brs), 8.58(1H,s), 9. 37(1H,s). M5 117 (FAB' ) m z357(M+H).  , | bNH2 N

HCI 95 OF ' H NVR(DVBO- DO6: 1.57-1.67(2H, ), 1.81-1.90 C

Using 1,4:3,6-dianhydro-2-0-methyl-5-0-[2-
(piperidin-4-yloxy)ethyl]-D-mannitol (2.0 g, 6.96 mmol)
prodﬁced in Reference Example 14 (14b), the desired title
ccmpound (683 mg, yield 65%)fwas_obtained'by thé same
method as in Example 1(la).

'H-NMR (CDCl3) &: 1.49 (3H, t, J = 7.1 Hz), 1.93-2.04 (2H,
m), 2.13-2.22 (2H, m), 3.25-3.33 (2H, m), 3.47 (3H, s),
3.61-3.76 (6H, m), 3.81-4.00 (4H, m), 4.04-4.22 (3H, m),
'4.49 (2H, q, J = 7.1 Hz), 4.56-4.63 (2H, m), 8.25 (1H, d,
J - 8.5 Hz), 8.33 (1H, s), 8.37 (1, d, J = 8.5 Hz), 8.90
(1H, s). |

Examples 25 to 117 shown below were produced in .
accordance with the afcremehtioned production method A, B,
or C. In the following tables, ﬁEx. No." refers to the
number of the Example, "Structure" refers to the
structural formula of the compound of the Example, "Data"
refers to the physical and chemical data of the compound
of the Exaﬁple, and "Mthd" specifies the production
method_A,'B; or C by which the compound of the Example

was produced.



(3H,m), 2. 82-2.89(2H, M), 3. 41- 3. 47(2H, m) ,

=76.3Hz), 7. 65

(3H, M, 2.87-2.95(2H, m), 3. 79- 3. 83(2H, M),

~ (1H brs),8.06(1H d,J .8.4Hz), 8. 17(1H, d, J
=8. 4Hz), 8. 23(1H, s), 8. 31(1H, brs), 8,50 \N

(1H,s),9.05(1H, in). MB(Er)m z: 335(M 4- 1Nsl eNH, 96 OF

" H NMR(DMBO- D) 5: 1. 55- 1. 66(2H, n) , 1. 83-1. 89 C

. 76.1Hz) , 7. 8911

F 3.82-3.87(2H,m, 6. 73(1H t, J

3.98-4.03(2H, M, 6. 71(1H, t, J

[Table 1]
o ‘Structure Data Mthd
o. .
o5 CH, "H-NMR (DMSO-D¢) &: 1.02 (3H, d, J = 6.3 Hz), 1.47-1.55 | B
- (2H, m), 1.57-1.65 (1H, m), 1.76-1.81 (2H, -m)5.-2.86- :
- 2.92 (2H, m), 3.93-3.98 (Z2H, m), 7.78 (1H, br s), 8.02
(1H, bxr s), 8.23 (1H, d, J = 8.3 Hz), 8.30 (lH, s),
N 0 8.67 (1H, d, J = 8.3 Hz), 8.99 (1H, s). MS (FAB") m/z:
N 271 (M+H)? :
|\ X NH,
N A
26 CH 'H-NMR (DMSO-Ds) &: 0.96 (3H, d, J = 6.9 Hz), 1.11-1.19 | B
3 (1K, m), 1.79-1.89 (3H, m), 1.93~2.02 (1H, m), 2.56-
2.62 (1H, m), 2.84-2.90 (lH, m), 3.84-3.91 (2H, m),
7.76 (1H, br s), 8.03 (1H, br s), 8.23 (1H, d, J = 8.6
N 0 Hz), 8.29 (1H, s), 8.67 (1H, d, J = 8.6 Hz), 8.98 (1H,
N s). )
| X > NH, | MS (FAB) m/z: 271 (M+H)®
N A&
7 H '"H-NMR (DMSO-Dg¢) &: 1.65-1.77 (2H, m), 1.93-2.03 (2H,
2 B
m), 3.06-3.15 (2H, m), 3.70-3.85 (3H, m), 4.74 (1H, br
s), 7.78 (l1H, br s), 8.01 (1H, br s), 8.23 (1H, d, J =
8.4 Hz), 8.30 (1lH, s), 8.67 (1H, d, J = 8.4 Hz), B8.98
(1H, s). . '
N Q MS (FAB*) m/z: 273 (M+H)"
N .
| XN NH,
AN~
28 'H-NMR (CDCls) &: 3.50-3.55 (4H, m), 3.65-3.71 (4H, m), | &
5.81 (1H, br s}, 6.91-6.96 (1H, m), 7.02-7.07 (2H, m),
7.30-7.37 (2H, m), 7.89 (lH, br s), 8.38-8.49 (3H, m),
9.03 (1H, s).
[:N:] MS (EI') m/z: 334 (M+H)"
N
= | N\ NH,
Nx =
29 H,C ‘H-NMR (DMSO~De} &: 1.73-1.80 (2H, m), 2.05-2.15 (2H, B
0 m), 3.11-3.22 (2H, m), 3.32 (3H, s), 3.40-3.48 (1H,
m), 3.72-3.81 {2H, m), 7.81 (1H, br s), 7.98 (IH, br
s), 8.23 (H, d, J = 8.4 Hz), 8.31 (1H, s), 8.67 (1H,
d, J= 8.4 Hz), 2.00 (1H, s).
) MS (FRB™) m/z: 287 (M+H)® .
N 0
N
| ~ X NH,
N N\
30 F 'H-NMR (DMSO-D¢) &: 3.36-3.42 (4H, m), 3.57-3.64. (4H, B
: m), 7.01-7.13 (4H, m), 7.82 (1lH, br s), 7.97 (1H, br
sy, 8.25 (1H, 4, J = 8.4 Hz), 8.35 (1H, s), 8.69 (1H,
d, J= 8.4 Hz), 9.05 (1K, s).
| MS (FAB') m/z: 352 (M+H)',
(J
X N\ NH,
N\




(1H brs), 8.03(1H brs),8.23(1H,d,J .8.7 ', ..... ! -
Hz).8.31(1H s), 8.68(1H d,J =8. 7Hz),9.01 N (1H,S). 4iL\,/rs"c
MB(Er)in/z:336(M' NI-N - 130 - [0122] [Table 13] 97 0,....0 S( ON
...... 1,1,,,...."..0 ' H NVR(DVBO-DOBL 4. 79- 1. 92( 2H, n) , 2. 08-
2.20(2H, ), 2. 99-3. 11’ (214 m, 3.14-3.24 (414, ), 3. 37-3. 46( 2H,

,3.61- 3.74(5H n) 3.81-3.89(2H, m, 7. 82(. 114, brs), 8. 21- 8. 29

(2H,n),8.43 .8.5Hz),8.48(1H, C NO
brs), 8. 58(1H, s) 9 38(1H, s) . NS( FAB' )
[Table 2]
31 N 'H-NMR (CDCl;) &: 1.77-1.87 (2H, m), 3.97-2.07 (1H, m), 2.08-
CH, 2.19 (1H, m), 3.33-3.45 (3H, m), 3.48 (3H, s), 3.66-3.72 (1Y,
~ m), 3.99-4.06 (1H, m), 5.70 (1H, s), 8.32 (1H, s), 8.38 (1H,
N 0 d, J= 8.2 Hz), 8.42 (1H, d, J = 8.2 Hz), 8.60 (lH, s), 8.93
{lH, s). - !

MS - (EI') m/z: 287 (M+H)*

Nx
32 F 'H-NMR (CDC1li) ®: 3.50-3.55 (4H, m), 3.65-3.69 (4H, m), 5.70
(1H, s), 6.58-6.63 (lH, m), 6.68-6.73 (1H, m), 6.77-6.81 (1H,
m}, 7.23-7.28 (1H, m), 7.85 (1H, s), 8.41 (1H, s), 8.44 (1H,
d, J= 8.2 Hz), 8.48 (lH, d, J = 8.2 Hz), 9.02 (1H, s).
[Nj MS (EI') m/z: 352 (M+H)®
N
N
2 | X NH,
N =
33 ‘H-NMR (DMSO-D¢) &: 2.11-2.19 (2H, m), 3.56-3.62 (2H, m),
3773 84 (4H, m), 3.98-4.04 (2H, m), 6.52-6.58 (1H, m),
€.75-6.80 (2H, m), 7.16-7.17 (2H, m), 7.69 (1H, br s), 7.97
N HH,DrsL 8.17 (lH, d, J = 8.5 Hz), 8.29 (1H, s), 8.58 (lH,
( d, J= 8.5 Hz), 8.76 (lH, s). MS (FAB') m/z: 348 (M+H)"
N
i AN N\ NH,
N N Z
34 '"H-NMR (DMSO-D¢) &: 6.38-6.44 (2H, m), 7.21-7.28 (2H, m), 7.71
é?tﬁ (18, br s), 8.15 (1K, d, J = 8.6 Hz), B.29-8.33 (2H, m), 8.36
: N 0 (1H, d, J = 8.6 Hz), 8.59 (1H, s), 9.43 (1H, s).

MS (FAB™) m/z: 238 (M+H)*.

NH

E/Z \§

35 0 : 'H-NMR (CDCl;) &: 3.17-3.23 (4H, m), 3.99-4.03 (4H, m), 5.73

{1H, br sy, 6.22 (1H, br s), 7.96 (1H, d, J = 8.6 Hz), 8.06
(1, d,. J = 8.6 Hz), 8.30 (1H, s), 8.61 (lH, s), 9.06 (1H,
N 0 s). '

/

MS (EI°) m/z: 258 (M+H)*
| A NH,
[\ NP~
) 36 THCNMR (CDC1,) &: 2.03-2.1C (4H, m), 3.55-3.62 (44, m), 5.74 c
( \ (18, br s), 6.21 (1H, br s), 7.86 (1K, d, J = 8.6 Hz)}, 7.96
N o (1H, d, J = 8.6 Hz), 8.08 (1H, s), 8.77 (lH, s}, 8.78 (1H,

s).

NH MS (EI”) m/z: 242 {M+H)

§ é




mz:449(MeH). N AIIN-12  HJ 98 0\ _/ -z
11- 11- NVR( DVBO- DO6: 1. 87- 1. 89(2H, ), 2. 11- C

2.13(2H, ), 3. 04- 3. 06( 2H, M) , 3. 41- 3. 45

(6H, ), 3. 58-3. 60(4H, ), 3. 67- 3. 67( 1H,M)120 -

4.26(2H,s), 7.82(111,s), 8. 23-8.29(2H, m,
8. 44(114, d, J=8. 8Hz) , 8, 49( 1H, s), 8. 58

[0112]

[Table 3]

(1H s), 9.39(1H, s). MS( FAB-) ni : 2370

2.79-2.88
3.46 (2H,
§.14 (1H,
8.49 (1H,
N o] MS (FABY)

37 O ‘H~NMR (DMSO-D¢) 5: 1.51-1.65 (2H, m), 1.72-1.88 (3H; m),

(2H, m), 3.29-3.36 (24, m),:3.30C {3H, s),73.37- -~
m), 7.62 (1H, br s), 8.05 (iH, d, J.=-8.5-HZ),

d, J = 8.5 Hz), 8.22 (14, s), 8.29 .(1H, br s),
s), 9.03 (1lH, s). .

m/z: 300 (M+H)'

L O

38
3 (1, m),
(2H, m),

s), 8.24

D=0

CH ‘H-NMR (DMSO-D¢) &: 1.14 (3H, t, J = 7.0 Hz), 1.36-1.48
1.75-1.95 (2H, m), 2.03-2.12 (1H, m), 2.76-2.88
3.22-3.27 (1H, m), 3.41-3.49 (1H, m), 3.56 (2H,
q, J= 7.0 Hz), 3.65-3.73 (1H, m), 7.60 (1H, br s), 8.05
(14, d, J = 8.5 Hz), 8.15 (1H, d, J = 8.5 Hz), 8.23 (1H,
(1H, br s), 8.54 (1H, s), 9.04 (1H, s). MS
(FAB') m/z: 300 (M+H)'

2.13-2.25
3.25 (3H,

Z
O

s), ‘8.26

é\ /§

(18, d, J

29 w~___CH, Chial "H-NMR (DMSO-Dg) &: 1.16-1.30 (1H, m), 1.77-1.51 (3K, m),
. N

(l1H, m), 2.61-2.70 (1H, m}, 2.80-2.88 (1lH, m},
s), 3.28-3.39 (4H, m), 7.62 (lH, br s), 8.05
= 8.3 Hz), 8.15 (1H, d, J = 8.5 Hz), 8.21 (1H,

(1H, br s), 8.51 (1H, s), 9.03 (1H, s). MS
(FAB*) m/z: 300 (M+H)"

40
2.13-2.26

3.25 (3H,

-

O

s), 8.25

é\ /g

(18, 4, J

_CH, Chiral TH-NMR (DMSO-Dg) &: 1.16-1.31 (1H, m), 1.76-1.90 (3H, m),

(1H, m), 2.60-2.71 (1H, m), 2.78-2.90 (1H, m),
s), 3.27-3.40 (4H, m), 7.62 (1H, br s}, 8.04
= 8.5 Hz), 8.15 (1H, d, J = 8.5 Hz), 8.21 (1H,

(1H, br s), 8.51 (1H, s), 9.03 (1H, s). MS
(FAB*). m/z: 300 (M+H)* :

41
1.79-1.94
2.74-2.85

Z i
¢ o)
/

O .

JI

QO

8.5 Hz),
9.03 (1H,
NH

\ 7/

'H-NMR (DMSO-Dg) &:

1.09-1.22 (1H, m}, 1.46-1.58 (2H, m),
(3, m), 1.94-2.06 (1H, m), 2.53-2.58 (1H, m),
(14, m), 3.21 (3H, s), 3.33-3.44 (4H, m), 7.6l

(1H, br.s), 8.04 (1K, ¢, J = 8.5 Hz), 8.14 (1H, d, J =
8.21 (1K, s), 8.25 (1H, br s), 8.51 (1H, s)

s). MS (FAB*) m/z: 314 (M+H)"

42
2.9%-2.09
6.25 (1H,
Hz), 8.04
si, 9.02

{0~

O

f §
k:

‘H-NMR (CDCl;) &: 2.

03-2.21 (4H, =), 2.73-2.83 (1K, m},
3.54-3.63 (2H, m), 5.87 (lH, br sj,
.32-7.4

8.5

(2H, m),
br s), 7
(lH, &, J =
(1H, s}.

1 (5H, m), 7.97 (1H, d, J= 8.5
Hz), 8.32 (1H, s), 8.60 (1H,

MS (EI') m/z: 332 (M+H)~




(MrH) * 99 CH,

(414, m,3.38-3.47(4H'm), 7. 64(114, brs),

=8. 4Hz), 8. 17(114,d,J =8.3
s),9.08(1H,s).

MS(FAB' )m z: 328( MHH) 121 N, - -

| H NVR( DVBO- D) 5: 2. 81(6H, s), 3.09-3.16 C N

"CH, 8.07(1H,d,J
Hz), 8. 25(1H, s), 8. 32(1H, brs), 8.
1110NH2 1.

-NMWi5: 1. 74- 1. 87(2H, M), 2. 06- 1HR (DVBO-Do A

[0113]

[Table 4]

53( 1H,
00 r

43 | R F

N e

TE-NMR (CDCl,) &: 2.25-2.35 (4H, m), 3.31

(44, m), 5.87 (1H, br-s), 6.23 (1E, br s),
7.95 (1H, d, J = 8.5 Hz),.8.06 (1H, @, J =
8.5 Hz), 8.32 (1H, s), 8.57 (lH, d, J =
0.7 Hz), 9.06 (1H, s)}.. MS (EI") m/z: 292
(M+H)* ’

44

‘H~NMR
2.34

(CDC13) &: 1.93-2.13 {(4H, m), 2.22-
(1H, m), 2.86~2.95 (2H, m), 3.48-3.58
(2H, m), 5.91 (lH, br s), 6.26 (lH, br s),
7.97 (1H, d, J = 8.5 Hz), 8.05 (1H, d, J =
8.5 Hz), 8.52 (lH, d, J = 0.7 Hz), 9.04
(1H, s).

MS (EI") m/z:

324 (M+H)'

45

"3.19 (2H, m),

"H~-NMR (CDCls;) &: 2.10-2.30 (44, m), 3.10-
3.31-3.40 (2H, m), 4.84-5.04
(1R, m), 5.82 (lH, br s), 6.23 (lH, br s),
7.95 (1H, d, J = 8.5 Hz), 8.04 (1H, d, J =
8.5 Hz), 8.56 (1H, s), 9.03 (1H, s). MS
(EI") m/z: 274 (M+H)"

46

.00 (3H, s), 2.35-2.44
(2H, m), 3.10-3.19 (2H,
m), 5.85 (lH, br s),
30-7.35 (1H, m), 7.38-
(1H, d, J = 8.5 Hz),

5 Hz), 8.23 (1lH, s),
(1H, s). .
(M+H)*

'H~NMR
(2H,
m),

6.30
7.43

(CDCls) &: 2
m), 2.69-2.77
3.31-3.38 (24,
(1H, br s), 7.
(4H, m), 7.96
8.02 (1H, d, J = 8.
8.53 (1H, s), 9.00
MS (EI*) m/z: 374

*H-NMR (CDCl;) &: 1.07 (3H, d, J = 5.9
1.52-1.67 (3H, m), 1.81-1.88 (2H, m),
2:83-2.91 (2H, m), 3.39~3.45 (2H, m), 5.88
(1H, br s), 6.24 (1H, br s), 7.96 (1H, d,
J = 8.5 Hz), 8.01 (iH, d, J = 8.5 Hz),
€.54 (1H, s), B8.98 (1H, s). MS (EI'Y m/z:
270 (M+H)"

Hz),

48

‘E-NMR 2.42

(1H,

(DMSO~Dg) 3: 6.77-6.81
(1H, m), 7.30-7.34
s}, 8.08 (1H, s}, 8.20 (1H, d, J = 8.5
Hz), 8.21, (1H, s), 8.33 (1K, s), 8.40 {1H,
d, J= 8.5 Hz), 8.68 (1H, s), 9.51 (1H,
s). :

MS

(3E, si,.
m), 7.69 (1H, br

(EI7) m/z: 279 (M)+




2.17(2H,m, 3. 10- 3. 21(2H, ) , 3. 42- 3. 50
(4H, m), 3.53-3. 68(OH, m), 3. 73- 3. 82( 214,

m, i,

0

4. 23(2H, s) 7.81(1H, brs), 8. 00(114, br s), 8. 23(1H, d, J=8. 5Hz) , 8. 32( 1H,

8.67(114,
101 /.
3.74(41-1,m),6.90(1H, d, J

[0114]

d, J. 8. 5Hz), 9. 00( 114, s)
=3. 4Hz), 7. 2

[Table 5]

2 I

_ NS - 1ZEAB )i z: 400( M+H) "
_\ 1H NMVR(DVBO- D6) 6: 3. 58-3. 61(4H, m), 3. 70- A

NH2
8,,...,".".N

s),

*H-NMR
(4H, m),
8.9 Hz),
"8.19. (iH,
s), 8.57
{M+H) "™

49

{DMSO-Dg)

5: 3.26-3
7.07 (2H, d, J
7.63 (iH, br s),
d, J 8.5 Hz},
(1H, s), 9.10 (1H,

I3

.32
8.

8.

30.
s) .

(4H, m),
9 Hz},
.08

3.43-3.49
7.29 (2H, d, J =
(14,°d, J = 8.5 Hz),
(14, s), 8.32 (1H, br
MS (FAB') m/z: 367

50.
3.64-3.69
(1H, br s
8.7 Hz)
8.35 (1EH,

: ’
[e]
wI

=z

—/

Z
o]

é é

'H-NMR (DMSO-Dg)

(FAB") m/z:

&: 2.48
(4H, m), 7.11
), 7.87 (2H,
, 8.20 (1H,
br s}, 8.59
375 (M+H)*

(2H,

(1H,

(3H,

d, J=

s)
d,

9.2 Hz),
d, J= 8.7 Hz),
5),

, 3.26-3.32 (4H, n),
J = 9.2 Hz), 7.67
8.09 (1H, d,
8.31 (1lH, s},
(1H, s). MsS

J

9.11

51
m), 3.40-
br s}, €.
(2H, m),
Hz), 8.07
(1H, s),

(o]

NH,

=z
7 N\ % >é ;:
\‘\Z

TH-NMR (CDC1,) &:

2.29-2.40
3.52-(2H, m),
28 (1lH, br s),
7.58-7.65 (2H,
(1H, d,
9.08 (1H,

m},

s). MS (

(2H,
3.53-3.63
7.37-7.43

7.9

J = 8.5 Hz),

EI%)

m), 2.42-2.54 (2H,

(2H, m), 5.89 (1H,
(1H, m), 7.45-7.51

3 (14, d, J 8.5

8.41 (1H, s), 8.61
m/z: 357 (M+H)*

52
(2H,
3.50
4.61 (1H,
d, J= 8.
s), 8.30

m),
(44,

P 4C:j>—\b
, G

\

"H-NMR  (DMSO-Ds)

MS (FABR*) m/z:

&:
2.80-2.88 (2H, m),
m), 3.59-3.64 (1H,
t, J= 3.4 Hz), 7.
Hz), 8.15 (1H, d,
(1H, br s), 8.4%
370 (M+H)'

3

1.43-1.69

3.2
m)
63

J =
(1H,

(78, m),

1.70-1.94
6-3.34(2H, m), 3.36-
, 3.75-3.81 "(1H, m),
(1H, br s), 8.05 (1H,
8.5 Hz), B8.22 (1H,
s), 9.03 (1H, s).

'E-NMR
(44,
(24, m),

d, J= 8.
s), 8.29
(EI7)

(821
w

m),

/ .
r4

7\

{(DMSO-Ds)

m/z:

&:

1.52-1.69 (3H,

3.35-3.49 (4H, m),

5 Hz), 8.14 (1H, d,

(1H, s), 8:49 (1H,
338 (M+H)~

m),

0.95-1.09

1.7
7.6

J =

s),

(2H,

1.11-1.32
0-1.88 (5H, m),
3 (lH, s), 8.04
8.5 Hz), 8.20
9.02 (1H, s).

m),
2.77
(1H,
{1H,

MS

o

' 4
N % >2 :
o .

'H-NMR
mj,
8.
8.07
8.30
s).
(EI™)

54

H

NH

z
7

{DMSO~Dg)

m/z:

S:

3.25-3.37 (4H, m);

3 Hz), 7.€4 {1H, s)
(1K, d, J
(lH, s), 8.33 (1H,

382 (M+H)”

1.77-1.86

5.2

, 1.
= 8.5 Hz),
s)l

(2H, m),

2.28-2.4
(1B, s), 7.44
65 (2H, -d, J =
8.16 {iH, d, J =
'8.57 (1H, s),

0
1 {2H,
8.3
8.5

9.05

@'




(1H,d, J =3.4Hz), 7.92(1H, brs), 7.98 (1H, brs), 8.27(114,d,J .8.6Hz), 8. 37

L N,) (1H,'s),8.72(1H d,J =8. 6Hz)

,9.08(1H, S). 2 N, %, s, i

102 CH_

n
1H NVR(DMSO-DO6: 1. 79-1.90(2H, m,2.08- C " | "N'CH, "..-...,
N n
2.18(214,m,.2.86(3H,s),2.92(314,s),- 193"+S\
)
3.01-3.10(2H m, 3.30(214,t,J. 5. 6Hz), 0'0
3.36-3.45(2H, m, 3. 60-3.65(1H m), 3. 66
[0115]
[Table 6]
55 oH - TH-NMR (DMSO-D¢) 6: 1.48-1.65 (3H, m), 1.82-1.88
.(2H, m), 2.76-2.85 (24, m), 3.38-3.45 (4H, m),
4.57 (1H, t, J = 5.3 Hz), 7.64 (lH, br s), 8.05
(14, d, J = 8.3 Hz),.8.15 (1H, d, J = 8.3 Hz),
8.22 (1H, s), 8.30 (iH, br s), 8.50 (1H, s), 9.03
N o (1H, s).
, : MS (FAB®) m/z: 286 (M+H)"
l X NH,
N~
56 'H-NMR (DMSO-Dg) &: 1.19-1.27 (1H, m), 1.79-1.85
OH (3#H, m), 1.95-2.02 (1H, m), 2.71-2.77 (1iH, m),
2.82-2.88 (1H, m), 3.28-3.33 (2H, m), 3.43-3.49
(2H, m), 4.67 (lH, t, J= 5.2 Hz), 7.63 (iH, br
N 0O s), 8.06 (1H, d, J = 8.6 Hz), 8.15 (1H, d, J =
8.6 Hz), 8.21 (1H, s), 8.29 (l1H, br s), 8.53 {1E,
AN NH s), 9.03 (1H, s}.
| 2 | MS (FAB") m/z: 286 (M+H)"*
N /
57 O O 'H-NMR (DMS0O-D¢) &: 3.27-3.32 (4H, m), 3.76-3.81
SN (4H, m), 7.16 (2H, d, J = 9.6 Hz), 7.68 (1H, s),
8.10 (1H, d, J = 8.3 Hz), 8.12 (2K, d, J = 9.6
Hz), 8.20 (1H, d, J = 8.3 Hz), 8.30 (1H, s), 8.36
- (lH, br s), 8.60 (1H, s), 9.11 (lH, s). MS (FAB")
m/z: 378 (M+H)" .
N.
[Nj ¢}
l X NH,
N =
58 Ny 'H-NMR (DMSO-Ds) &: 3.24-3.29 (4H, m), 3.61-3.66
| (4H, m), 6.92-6.96 (2H, m), 7.67 {1H, br s), 8.09
Z (lH, d, J = 8.7 Hz), 8.19 (1H, d, J = 8.7 Hz)
8.21-8.24 (2H, m), 8.30 (lH, s), 8.35 (1H, br s),
N _ 8.59 (1H, s), 9.11 (1H, s). MS (EI') m/z: 233
[: :] (My*
N
l A NH,
N~
59 "H-NMR (DMSO-D¢) &: 3.08-3.14 (2H, m), 3.45-3.50
(2H, m}, 4.40 (2R, s), 7.17-7.28 (4H, m), 7.6l
(14, br s), 8.08 (1H, d, J = 8.5 Hz), 8.19 (1H,
d, J= 8.5 Hz), 8.32 (1H, br s}, 8.33 {1H, s)
8.58 (1K, s), 9.08 (1H, s). MS (EI') m/z: 304
N Q (M+H) ¥
= NH,
Nao )
60 F 'H-NMR (DMSO-Dg¢) &: 3.26-3.31 (4H, m), 3.48-3.53
] (4K, m), 6.57-6.63 (1H, m), 6.82-6.90 (2K, m),
. 7.24-7.30 {1H, m), 7.65 (1H, br s}, 8.09 (1H, d,.
\ : : J = 8.3 Hz), 8.19 (1K, d, J = 8.3 Hz), 8.30 (1K,
s), B.33 (1H, br s), 8.58 (1H, s), 9.10 (1H, s).
KS (FABY) m/z: 351 (M+H)* : -
N o]




(2H't,J =5.6Hz), 7.80(1H brs),8.24  (114,d,J.8.6Hz), 8. 26(1H s), 8. 42(114,
.......... , N d,J=8.6Hz),8.47(1H brs), 8.58(1H,'s),

9.36(1H,s). MS(FAB )i z: 407(M Hr Al pNH2 N 7 HCl - 131 - [0123]
[Tabl e 14] 103 1H NVR(DVSO DOB: 1.25-1133(1H m),1.83- C

1. 91(3H, m), 2. 20- 2. 27(1H, ), 2. 69- 2. 75

(1H ), 2.81-2.87(1H ), 3. 28- 3. 40( 2H,

[0116]
[Table 7]
61 H, ] '"H-NMR (DMSO-D¢) -8: 2.23 (3H, s), 3.26-3.31 (4H, C
] | m), 2.37-3.42 (4H, m), 6.96 (2H, d, J =-8.5 Hz),
8 (2H, d, J = 8.5 Hz), 7.64 (lH, br s), 8.08 |
(14, d, J = 8.7 Hz), 8.18 (1H, d, J = 8.7 Hz),
! . 8.30 (1H, s), 8.32 (1H, br s), 8.57'(1H, s),
[j ‘ _ "9.09. (1H, 8). MS (FAB') m/z: 347 (M+H)*
N o]
| = NH,
N~

62 w 'H-NMR (DMSO-Ds) &: 3.25-3.30 (4H, m), 3.64-3.69 C
| (4H, m), 7.15 (2H, d, J = 8.9 Hz), 7.65 (2H, d, :

J = 8.9 Hz), 7.66 (14, br s), 8.09 (1H, d, J =
8.5 Hz), 8.19 (1K, d, J = 8.5 Hz), 8.30 (1H, s)

8.34 (1H, br s), 8.59 (1H, s), 9.10 (1H, s). MS
(FAB') m/z: 358 (M+H)"

ol

3.78-3.82 (2H, m), 6.60 (1H, t, J = 7.3 Hz),
6.8l (28, d, J = 8.3 Hz), 7.18 (2H, dd, J = 8.3,
7.3 Hz), 7.65 (1H, br s), 8.06 (1H, d, J = 8.5
(ij- Hz), 8.15 (1H, d, J = 8.5 Hz), 8.27 (1H, br s),
N 0 8.27 (1H, s), 8.63 (1H, s), 9.01 (1H, s). MS

(FAB') m/z: 347 (M+H)~
B e ol |
AN

63 'H-NMR (DMSO-D¢) &: 2.18-2.23 (2H, m), 3.17-3.21 C
Q (2H, m), 3.43-~3.47 (2H, m), 3.71-3.75 (2H, m),
j)

64 ‘H-NMR (CDCl;) &: 2.07-2.19 (2H, m), 2.21-2.34 C
/[::] {2H, m), 3.06-3.18 (2H, m), 3.39-3.51 (2H, m),
. 4.53-4,64 (1H, m)}, 6.32 (1H, br s), 6.51 (1H, br
's), 6.94-7.04 (3B, m), 7.26-7.36 (2H, m), 7.94-
§.06 (2H, m), 8.30 (1H, s), 8.57 (1H, s), 9.00
(1H, s). :
N q MS (EI%) m/z: 348 (M+H)*
= NHZ L .
Na
65 o ' '"H-NMR (CDCls) &: 1.26-1.48 (4H, m), 1.56-1.67 C
N (2H, m), 1.68-1.77 (2H, m), 1.88-1.98 (2d4, m),. -
2.79-2.92 (2H, m), 3.36-3.46 (2H, m), 3.47-3.54
(2H, m), 4.00-4.09 (2H, m), 5.80 (1H, br s),
6.25 (1H, br s), 7.95 (2H, d, J = 8.5 Hz), §.03
(2H, d, J = 8.5 Hz), 8.25 {(lH, s), 8.55 (1H, s),
N 0 9.00 (1H, s). '
MS (EI') m/z: 340 (M+H)~
= NH, )
Nao .
66 CH, 'H-NMR (DMDO'JS) 5: 2.16 (3H, s), €.24-6.26 (1H, | C
lji§f m), 6.98-7.61 (1H, br m), 7.11-7.13 {1H, m),
7.€9 (1H, br s), 8.15 (14, d, J = 8.7 Hz), 8.31
N 0 (1H, br s}, 8.34 (1H, d, J = 8.7 Hz), 6.36 (1H,

s), 8.54 (1H, s), 9.40 (14, s). MS (EI') m/z:
I AN NH, | 252 ()" :
N .= .




m, 3.83-3.90(2H, m, 6. 68(1H,t,J =76. 2
0: s_ Hz),8.16(1H, d, J=8.0Hz), 8. 23(1H, s),
8.28( 1M, brs), 8.50(1H, s), 9. 06( 1H, s).

MB( FAB. ) i z: 336( MrH) 4 104

1H NVR(DVBO-D) 6: 1. 23-1. 32(1H, m), 1. 78- #25 -
1. 90(3H, M, 2. 21- 2. 29(1H, ), 2. 70- 2. 75

(1H M, 2.96-3. 02(1H m, 3. 73- 3. 79( 2H,

[0117]

[Table 8]

Hz), 7. 63(1H, brs), 8. 06(1H d,J .8..0

m, 3. 86-3. 90(1H, m), 4. 15- 4. 19( 1H, m),

67

o]

I—z

1.07-1.18
(3H, m},

'H-NMR
{(2H, m),
1.65-1.79

(DMSO-Dg) &:
1.24-1.38

0.94-1.07 (1H, m),
(2H, m), 1.45-1.65
(4H, m), 2.53-2.58 (1H, m), 2.78-2.87 .
(1H,~m), 3.19-3.26 (1H, m), 3.37-3.45 (1H, m),
7.61 (lH, br s), 8.03 (1H, d, J= 8.5 Hz), 8.13
(14, d, J = 8.5 Hz), 8.20 (1H, s), 8.27 (lH, br
s), 8.49 (1H, s), 9.01 (1H, s). MS (FAB') m/z:
310 (M+H) *.

68 {}}
o

1.53-1.63
(2H, m),

1.74-1.95
(2H, m),
3.72-3.77

br s}, 8.22-
8.47 (1H,

(FAB*) m/z:

'H-NMR
(5H, m),
3.35-3.40
(1H, m), 3.91-3.97
8.25 (2H, m), 8.41
br s), 8.57 (1H,
356 (M+H) .

(DMSO-D¢) &:
2.04-2.14
(3H, m),

(1H, m),
2.98-3.08
3.58-3.65 (3H, m),
(lH, m), 7.80 (1H,
(l1H, d, J = 9.3 Hz),
s), 9.35 (1H, s). MS

69 %Ezfé;%

. 7.62

'H-NMR (DMSO-Dg) &: 1.14 1.35~1.44
m), 1.55-1.69 (2H, m), 1.82-1.91 (2H, m),
2.80 (2H, m), 3.43-3.51 (2H, m), 4.20- (1H, s},
(l1H, br s), 8.04 (1H, d, J = 8.5 Hz), 8.14
(14, d, J = 8.5 Hz), 8.21 (lH, s), 8.29 (1H, br
s), 8.49 (1H, s}, 9.02 (l1H, s). MS (FAB') m/z:
314 (M+H) .

(6H, s), (1H,

2.70-

70

m
Zo_p
o

'"H-NMR (DMSO-D¢) &: 1.94-2.02 (4K, m), 2.98-3.08
(2H, m), 3.43-3.50 (2B, m), 3.63-3.73 (1H, m),
7.3%9 (2H, t, J= 8.8 Hz), 7.61 (14, br s), 8.05
(14, 4, J = 8.5 Hz), 8.11-8.17 (3H, m), 8.25 (1H,
s), 8.31 (1H, br s), 8.50 (1lH, s), 9.05 (1H, s).
MS (FAB') m/z: 378 (M+H)".

71

‘H-NMR (DMSO-Dg) &: 1.35-1.44 (2H, m), 1.53-1.61
(5H, m), 1.86 (4H, d, J = 11.5 Hz)!, 2.82
= 11.2 Hz), 3.29-3.42 (4H, m), 3.44-3.51 (1H, m),
3.53 (2H, t, J = 6.0 Hz), 3.78-3.83 (2H, m), 7.64
(1H, br s), 8.05 (1H, &, J = 8.3 Hz), 8.14 (1H, d,
J = 8.3 Hz), 8.21 (1H, s), 8.30 (1H, br s), 8.50

{1H, s), ©9.02 (1H, s). MS (FAB') m/z: 384 (M+H)®

(2H, &, J

\

'H-NMR (DMS0-Ds) &:
1.66-1.69 (lH, m),
(2H, m), 3.40-3.42
7.81-7.83 (2H, m),
(1H, d, J = 8.8 Hz),
s), 9.0 (iH, s). MS

1.15 (3H,
2.18-2.19 (1H, m), 2.
(iH, m), 3.76-3.87 (2H, m),
8.26 (1H, d, J = 8.5 Hz), B8.37
8.41 (1H, br s), 8.92 (1H,
(FAB*) m/z 256 (M+H)*

d, J= 6.6
5
<

@]




6. 67(1H t,J =75. 6Hz), 7. 77(1H br §), 0: '- 8 05(1H brs), 8. 25(1H d,

. 8. 3Hz), 8.30(1H, s), 8. 69(1H, d, J =8.3Hz), 9. 01

(1H, s). MS(FAB )nf z: 337( M-H 105 "CH3 70, --. .

" F NVR( DVBO- DJ5: 2. 76- 2. 81(1H, M) , 2. 94= €550

3.00(1H, m), 3. 25-3.30(2H, M , 3. 29( 3H, s),3.41-3.48(2H, ), 3. 88-3. 94(1H, ),
N397403(2Hrr) 7.66(1H brs),8.08  (1Hd,J

=8. 6Hz) . 8. 19{ 1, . I =8

[Table 9] -
73. CH, . E-NMR (DMSO-D¢) &: 1.73-1.76 (1H, m), 2.10-2.13 | C
' o —q : (1H, m), 2.58-2.65 (1H,.m), 3.30 (3H, s), 3.35-
i ' . 3.36 (14, m), 3.43 (2H, d, J = 7.1 Hz), 3.48-
. T N o . 3.61 (34, m); 7.59 (1H, s), 801 (lH, s), 8.02
' N 0 : (11, d, J = 8.5 Hz), 8.06 (1H, d,- J = 8.5 Hz),
8.25 (1H, s), 8.67 (1H, s), 8.79 (14, s). MS
(FAB") m/z 286 (M+H)"
| ~ NH,
N A
74 Tt ‘H-NMR (DMSO-Ds) 6: 1.78-1.85 (2H, m), 1.91-2.04 C
N0 (2H, m), 2.86 (34, s), 2.82-2.88 (1H, m), 2.88-
HC 2.96 (2H, m), 3.08 (3H, s), 3.39-3.47 (2H, m),

7.64 (1H, br s), 8.06 (1H, d, J = 8.5 Hz), 8.15
(lH, d, J = 8.5 Hz), 8.21 (1H, s), 8.34 (1lH, br
N o s), B8.52 (1H, s), 9.04 (lH, s). MS (FAB') m/z:

" 327 (M+H)*
B N
N .2 H

"H-NMR {DMSO-D¢) &: 1.42-1.57 (4H, m), 1.61-1.72 C

75 .
(1H, m), 1.73-1.86 (2H, m), 1.88-1.96 (1H, m),
2.04-2.14 (2H, m), 2.91-3.02 (2H, m), 3.34-3.41
(2H, m), 3.44-3.51 (1H, m), 3.80-3.89 (2H, m),
| 4.80-4.82 (1H, m), 7.64 (1H, br s), 8.06 (iH, d,
J= 8.7 Hz), 8.15 (lH, d, J = 8.7 Hz), 8.23 (1H,
N 0 ] s}, 8.32 (1K, br s), 8.51 {1H, s), 9.04 (1H, s).
H MS (FAB') m/z: 356 (M+H)'
| il
N =~ H
76 CH, "H-NMR (DMSO-Ds) &: 1.76-1.87 (2H, m), 2.07-2.16 C
(2H, m), 3.00-3.09 (2H, m), 3.33 (3H, s), 3.45-
3.51 (3H, m), 7.81 (l1H, br s), 8.24 (1H, d, J =
8.7 Hz), 8.26 (1H, s), 8.42 (1H, d, J = 8.7 Hz),
8.48 (1H, br s), 8.58 (1H, s), 2.36 (lH, s). MS
N Q | (FAB*) m/z: 286 (M+H)".
- _H
S ol
" " Hel
77 :

7.64 (1H, br s), 8.05 {1H, d, J = 8.3 Hz), 8.15
(1H, ¢, J =8.3 Hz), 8.22 (1H, s), 8.30 (lH, br

s), 8.49 (1H, s), 9.03 (1H, s). MS (FAB') m/z:
| X NH, 370 (M+H)
N~

78 ' 1E-NMR (DNDO D5> 5: 3.09-3.26 (4H, br m), 3.58- C
4.06 (4H, , 7.49 (5H, s),- 7.67 (14, br s),
OQT/[::] §.07 (1H, d J = 8.7 Hz),.8.18 (1H, d, J = 8.7
’ s s) 8.54
)

0 "H-NMR (DMSO-D¢) &: 1.36-1.47 (2H, m), 1.52-1.62 | C
(2H, m), 1.69-1.80 (1H, br m), 1.88 (4H, d, J =
o 12.8 Hz), 2.83 (24, t, J = 11.2 Hz), 3.39-3.44
(6H, m), 3.46-3.53 (1H, m), 3.79-3.84 (2H, m), °
N 0

Hz), 8.28 (14, s), 8.33 (1H, br

s), 9.10 (1H, s .
:] MS (FABY) m/z: 361 (M+H) "




Hz), 8.26(1H,s), 8. 34(1H brs), 8.54
MS( FAB' ) mf z: 302( MtH) .
-z i

2.21(2H ), 2. 80(6H, s), 2. 98- 3. 12( 2H,

NH2 N110 (1H, s

106 2'f 0Z \ f Qz-0 0 \\
| H NVR( DVSO- DJ6: 1. 78-1. 92(2H, m), 2. 06- C
15, 3.35(2H,t,J. 6. 0Hz) , 3. 37-3. 46( 2H,

), 9. 11( 1H,
/] d) 2

00 (\z/ \

m, 3.63-3. 73(2H, m, 3. 84(2H,t, J=6.0
[0119]
[Table 10]
79 0, CH, iIH-NMR (DMSC-D¢) &: 2.09 (3H, s), 3.06-3.10 (2H, C
: *T< m), 3.12-3.16 (2H, m), 3.72-3.78 (4H, m), 7.67
N (1R, br s), 8.08 (1H, d, J = 8.7 Hz), 8.19 (1N,
d, J= 8.7 Hz), B8.25 (1H, s), 8.35 (14, br s), -
8.35 (1H, s), 9.0% (1H, s). MS (FAB') m/z: 299
N : o (M+H)* :
= NH,
N~
80 O 'H-NMR (DMSO-D¢) &: 1.74-1.88 (2H, m), 2.05-2.15 | C
(2H, m), 3.006-3.09 (2H, m), 3.50-3.65 (7H, ),
7.84 (1H, br s), 8.26 (14, s), 8.26 (1H, d, J =
. 8.8 Hz), B.46 (lH, d, J = 8.8 Hz), 8.50 (1H, br
N s), 8.58 (1H, s), 9.41 (1K, s). MS (FAB") m/z:
H 316 (M+H)".
B o
A " Hl
81 A0 'H-NMR (DMSO-D¢) &: 1.34-1.46 (2H, m), 1.79-1.90 C
0 (4H, m), 2.06-2.16 (2H, m), 3.02~3.10 (2H, m),
0 3.30-3.37 (2H, m), 3.38-3.46 (24, m), 3.49-3.56
(1H, m), 3.57-3.67 (5H, m), 3.76-3.84 (2H, m},
7.85 (1H, br s), 8.27 (1H, s), 8.27 (lH, d, J =
N 0 10.0 Hz), 8.47 (1H, d, J = 10.0 Hz), 8.51 (1H,
br s), 8.59 (1H, s), 9.43 (1H, s). MS (FAB")
X N,H m/z: 400 (M+H)".
I |
N2 H
HCI
82 ?Ha ‘H-NMR (DMSO-De) &: 1.46-1.61 (5H, m), 1.84-1.91 C
N (2H, m), 2.35-2.42 (2H, m), 2.77-2.85 (7H, m),
“CH, 2.99 (3H, s), 3.45-3.52 (2H, m), 7.64 (1H, br
5 sy, 8.05 (l1H, d, J = 8.0 Hz), 8.15 (1H, d, J =
8.0 Hz), 8.21 (lH, s), 8.31 (14, br s), 8.50
(1H, s}, 9.03 (lE, s). MS (FABR*) m/z: 355 (M+H)~
N o}
B N
N~
83 'H-NMR (DMSO-D¢) &: 1.91-1.95 (2H, m), 2.03-2.13 J.
(2H,, m), 2.74-2.84 (1X, m), 2.97-3.07 (2H, m),
4.10-4.13 (24, m), 7.20-7.25 (1H, m), 7.32-7.39
(4H, m), 7.88 (lH, br s), 7.99 (1H, br s), 8.25
(H, d, J = 8.5 Hz), 8.36 (14, s), 8.69 (1lH, d,
J = 8.5 Hz), 9.02 (1H, s). MS (FAB*) m/z: 333
N o (M+H)*
| AN N\ NH2
N AANZ
84 ‘H-NMR (DMSO-D¢) &: 3.05-3.15 (2H, m), 3.29 (3H, C
s), 3.30-3.36 (2H, m), 3.45-3.49 (1E, m), 3.57-
3.62 (2K, m), 4.17-4.24 (24, mi, 6.78 {1H, ©, J
= 7.2 Hz), 7.062 (2H, d, J = 8.3 Hz), 7.27 (2H,
N CH dd, J= 8.3, 7.2 Hz), 7.69 (1K, br s), 8.06 (1H,
o7 3 d, J= 8.5 Hz), 8.20 (1H, br s), 8.20 (1H, d, J
= 8.5 Hz), 8.34 {lH, s), 8.59 (1H, s), ©.11 (1H,
N o) s}. MS(FAB) m/z: 377 (M+H)~
| = NH,
N~

/0



Hz),7.79(1H brs), 8.23(1H,d,J =8.6 Hz), 8.26(1H,s), 8.41(1Hd, J =8.6Hz),
8.46(1H,brs), 8.57(1H,s), 9. 35(1H,s). MS(FAB )in/z:407(MA-H 107 0, ,0

' H- NMR(DVBO-D6) 5: 1. 73-1.85(2H,m),2.05- A ')S( ,CH3 0 ----N

2.16(2H, m, 2. 79( GH, sh. 3. 11- 3. 21(2H, - 4281, 3. 34(2H, t, J=6. 1Hz) , 3. 62- 3. 67( 1H,
CH3 m,3.75-3.81(2H, M, 3.82(2H,t,J =6.1

Hz),7.81(1H brs), 7.99(311, brs), 8.23

[0120]
[Table 11]
0 TH-NMR (DMSO-D¢) &: 1.78-1.89 (2H, m), 2.05-
85 HOT NN : E ‘) ; ( m) c
2.16 {(2H, m), 2.99-3.09 {2H, m), 3.34-3.44
(2H, m), 3.45-3.53 (4H, m), 3.55-3.66 (5H,
_ m), 7.82 (lH, br s), 8.21-8.28 (2H, m), 8.43
(1H, d, J = 8.5 Hz), 8.48 (1H, br s}, 8.58
N Q (1H, s), 9.38 (1H, s).
l X am MS (FAB') m/z: 360 (M+H)
N =
HCI
86 - 0 TH-NMR (DMSO-Dg} &: 1.77-1.89 (2H, m), 2.06- C
HCo /ﬂ\v/o 2.16 (2H, m), 2.82 (3H, s), 2.93 (3H, s),
o ~"o 3.00-3.10 (2H, m), 3.35-3.45 (2H, m), 3.58-
CH, 3.67 (5H, m), 4.17 (2H, s), 7.82 (1H, br s),
8.22-8.28 (2H, m), 8.43 (1H, 4, J = 8.8 Hz),
N 8.49 (1H, br s), 8.58 (1H, s), 9.38 (1H, s).
| MS (FAB') m/z: 401 (M+H)".
| AN NH,
e HCI
87 0~ "H-NMR (DMSO-D¢) &: 0.40-0.52 (4H, m), 1.77- c
K;f/ 0 1.85 (2H, m), 2.03-2.13 (2H, m), 2.89-2.99

(2H, m), 3.26-3.38 (3K, m), 3.51-3.65 (5H,
m), 7.62 (1H, br s), 8.05 (iH, d,” J = 8.5
. Hz), 8.15 (1H, d, J = 8.5 Hz), 8.22 (1H, br
N 0 s), 8.31 (1H, s), 8.50 (1H, s), 9.03 (1H, s).

MS (FAB") m/z: 356 (M+H)~

88 0 "H-NMR (DMSO-D¢) 0: 0.39-0.51 (4H, m), 1.73- 'y
Kyf/ ~"o 1.87 (2H, m), 2.05-2.17 {(2H, m), 3.28-3.35
(1H, m), 3.37-3.49 (2H, m), 3.56-3.68 (5H,
m), 3.92-4.04 {2H, m), 7.98 (1H, br s), 8.18.
' (1H, s), 8.39 {lH, br s), 8.42 (1H, 4, J =

N a 8.7 Hz), 8.96 (1H, d, J = 8.7 Hz), 9.37 (1H,
N s). MS {(FAB') m/z: 257 (M+H)"
| X AN NH,
NN HCI
89 H TH-NMR (DMSO-D¢) &: 1.70-1.82 (2H, m), 1.93- c
2.02 (2H, m), 2.87-2.97 {(2H, m), 3.27-3.38
- (24, m), 3.66-3.79 (1H, m), 4.77 (1H, 4, J =
4.2 Hz), 7.61 {(1H, br s), 8.04 (1H, 4, J =
8.5 Hz), 8.14 {(1H, d, J = 8.5 Hz), 8.22 (1H,

N (0] s), 8.30 (1H, br s), 8.50 (1H, s), 9.02 (1H,
s). MS (FAB") m/z: 272 (M+H)~

| X NH,
N =
90 - CH, : '"H-NMR (DMSO-Dg¢} &: 1.77-1.86 (2H, m}, 1.86- A
o k 1.98 (2H, m), 2.85 (3H, s), 2.88-2.91 (1H,
~CH m), 2.95-3.04 (2H, m), 3.08 (3H, s), 3.32
3 ‘ (2H, s), 4.01-4.04 (24, m), 7.79 (1H, br s),
8.02 (1H, br s), 8.23 (1H, d, J = 8.3 Hz),
: 8.31 (1H, s), 8.68 (1H, d, J = 8.5 Hz), 9.00
o (1H, s).
N MS (FAB") m/z 328 (M+H)"
N
AN ~ NH




..,/ (1Hd,J =8.4Hz),8.32(1H,s),8.67(1H  NO d,J=8.4Hz), 9. 00(1H, s)
MS(FAB')in/Z: N2 408(MeH). I - 132 - [0124] [Table 15] 108 ,CH.' 0
1130, N R " N0 ' H NVR( DVBO- DOB: 1. 56- 1. 68( 0. 5H, m) , 1. 80- 1. 90
(0.5H, n), 1. 94-2: 03(0. 5H. m), 2. 12- 2. 27( LA, 1) ,

2.31-2.41(0.5H, ), 2. 79- 2. 87(0. 5H, m) , 3. 01- 3. 10

(0.5H, M, 3.17-3.22(0.5H, ), 3. 26- 3. 33(8. 5H, ),

3. 34- 3. 39( L.0AH) , 3. 42- 3. 44(1. OH, m) , 3. 56- 3. 64

(1.5H, M), 3.68-3.76(0.5H, ), 3.82-3.90(0.5H M, A N

4. 36- 4. 45( LTBH1E 12]95( 0. 5H, brs), 8. 03( 1. OH,

g1 CH, "H-NMR (DMSO-Dg) 5: 1.78-1.87 (2H, m), 2.10-2.12 A
b (24, m), 2.83 (3H, s), 2.97 (3H, s), 3.28-3.37
.o/\[( “CH, (2H, m), 3.66-3.68 (I1H, m), 3.88-3.90 (2H, m),
- 4.22 (2H, s), 7.91 (1H, br s), 8.13 (1H, br s),
8.36-8.37 (2H, m), 8.85 (1H, d, J = 8.6 Hz), 9.23
: (1H, s).
N 0 MS (FAB') m/z 358 (M+H)~
N
TR NH,
NN
HCI :
92 0% 20 TH-NMR (DMSO-D¢) 3: 1.77-1.83 (2H, m), 2.11-2.13 A
o/\/S\Nﬁ (2H, m), 3.14-3.16 {2H, m), 3.18-3.19 (4H, m),
3.39 (2H, t, J = 6.0 Hz), 3.61-3.69 (5H, m), 3.79-
0 3.80 (2H, m), 3.83 (2H, t, J = 6.0 Hz), 7.83 (1H,
br s), 8.01 (1H, br s), 8.23 (m 4, J = 8.6 Hz),
8.32 (1H, s), 8.68 (1H, d, J = 8.6 Hz), 9.00 (1H,
N 0 s)
N, MS (FAB") m/z 450 (M+H)"
'\ X NH, '
N A~z
93 "TH-NMR (DMSO-D.) &: 1.87-1.89 (2H, m), 2.11-2.13 C
: (\ (2H, m), 3.04-3.06 (2H, m), 3.41-3.45 (6H, m),
o N 3.58-3.60 (4H, m)., 3.67-3.67 (1H, m), 4.26 (2H,
/\ﬂ/ s), 7.82 (1M, s), 8.23-8.29 (2H, m), 8.44 (1H, d,
ﬁj Y . J = 8.8 Hz), 8.49 {1H, s), 8.58 (1H, s), 9.39 (1H,
g).
N 0 MS (FAB') m/z 389 (M+H)" :
B e
N~
HCI
94 ?HB "H-NMR (DMSC-Dg) &: 1.77-1.95 (2H, m), 2.07-2.20 I
N (24, m), 2.84 (3H, s), 2.98 (3H, s), 2.99-3.09
0/\[]/ “CH, (2H, w), 3.35-3.45 (2H, m), 3.61-3.71 (1H, m),
8 4.23 (2H, s}, 7.81 (1H, br s), 8.24 (1H, 4, J =
8.7 Hz), 8.26 (1H, s), 8.42 (1H, d, J = 8.7 Hz),
' 8.48 (1H, br s), 8.58 (1H, s), 9.37 (1H, s). MS
N 0 (FAB') m/z 357 (M+H)"
N~ '
HCI :
95 0 F ‘H-NMR (DMSO-Dg) &: 1.57-1.67 (2H, m), 1.81-1.90 C
\I/ . (34, m), 2.82-2.89 (2H, m), 3.41-3.47 (2H, m),
F 3.82-3.87 (2H, m), 6.73 (1H, t, J = 76.3 Hz), 7.65
(14, br s), 8.06 (1H, d, J = 8.4 Hz), 8.17 (1H, 4,
J = 8.4 Hz), 8.23 (1H, s), 8.31 (1H, br s), 8.50
N 0 (1H, s), 9.05 (1H, s). MS (EI') m/z: 335 (M)’
/I NH,
N
96 o_ _F TH-NMR (DMSO-D,) &: 1.55-1.66 (2H, m), 1.83-1.89 C
Y {3H, m), 2.87-2.95 (2H, m), 3.79-3.83 (2H, m),
F 3.98-4.63 (2H, m), 6.7%1 (1H, t, J = 76.1 Hz), 7.80
(1, br s), 8.03 (1H, br s), 8.23 (iH, d, J = 8.7
Hz), 8.31 (1H, s), 8.68 (1H, d, J = 8.7 Hz), 9.01
N o (1H, s).
N MS {(EI') m/z: 336 (M)’
= ~ NH,
N P




rl brs) ,8.08(0.5H, brs),8.22-8.30(2.0H ), 8. 66 .
(1.0H, d, J=8. 5Hz), 8. 98( 1. OH, s) . MS( FAB' ) mz:331(MrH).. 109 , CH2
" H- NIVR( DVB0- 006: 1. 71- 1. 83(0.5H, m), 1. 89-1.99 C 0
(0.5H,m) 2 01-2.10(0.5H, ), 2. 13-2 30( R¥H ), HC ., ...... ot
2.36-2.47(1.0H ), 2.89-2.99(1.0H ), 3.10-3.17 O
(1.0H,rr),3 17-3.23(1.0H,m, 3.27(4.0H, m,3.33  '-..N,...-"
(3.0H, ), 3.[4523161(6. OH, m), 7. 81( 1. OH, brs),
8.21-8.29(2. 0Hm) 8.37-8.48(2.0H m,8.59  (1.0Hd,J
3

8.
Hz), 9. 38ebleH1sS). MS(FAR ) - NH_ \-2

97 Ox.20 "H-NMR (DMSO-D¢) &: 1.79-1.92 (2H, m), 2.08- C
O/\/S\N/\l 2.20 (2H, m), 2.99-3.11 (2H, m), 3.14-3.24
) K/O (4H, m), 3.37-3.46 (2H,. m), 3.61-3.74 (5H, m),
. 3.81-3.89 (2H, 'm), 7.82 {1H, br s), 8.21-8.29:
- (2H, m), 8.43 (1H, d, J = 8.5 Hz), 8.48 (1H,
N o} ) br s), 8.58 (1H, s}, 9.38 (1H, s). MS (FAB")
m/z: 449 (M+H)'
| AN NH.‘,
N~
HCI
98 1H-NMR (DMSO-Ds} &: 1.87-1.89 (2H, m), 2.11- C
(\0 : 2.13 (2H, m), 3.04-3.06 {2H, m), 3.41-3.45
0 N\/’ (6H, m), 3.58-3.6C (4H, m), 3.67-3.67 (1H, m),
4.26 (2H, s), 7.82 (1H, s), 8.23-8.29 (2H, m),
N 8.44 (1H, d, J = 8.8 Hz), 8.49 (1H, s), 8.58
(1H, s}, 9.39 (1H, s}. MS (FAB') m/:z 370
(M+H)} "
N 0
| X NH,
N~
99 ?Hs 'H-NMR (DMSO-Ds) &: 2.81 (6H, s}, 3.09-3.16 C
0w N (4, m), 3.38-3.47 (4H,.m), 7.64 (1K, br s),
~cH, 8.07 (1H, d, J = 8.4 Hz), 8.17 (1H, d, J = 8.3
N Hz), 8.25 (1H, s}, 8.32 (1H, br s), 8.53 (1H,
r s), 9.08 (1H, s).
MS (FAB'}) m/z: 328 (M+H)®
~
N 0
I =X NH,
N~
100 'H-NMR (DMSG-De¢) 6: 1.74-1.87 (2H, m), 2.06- A
' (\O 2.17 (2H, m}, 3.10-3.21 (2H, m), 3.42-3.50
o N\) (4H, m), 3.53-3.568 (6H, m), 3.73-3.82 (2H, m},
/\]/ 4.23 (2H, 8, 7.81 (1H, br s), 8.0C (1H, br
0 s), 8.23 (14, 4, J = 8.5 Hz), 8.32 (1H, s),
8.67 (1H, d, J = 8.5 Hz), 9.00 (1H, s). MS
N o : . (FAB™) m/z: 400 (M+H)~
N
| AN AN NH,
N A F
101 -'/—_-\ ‘H-NMR (DMSO-D.) &: 3.58-3.61 (4H, m), 3.70- A
SN 3.74 (4H, m}, 6.90 (1H, d, J = 3.4 Hz), 7.22
Y (14, @, J = 3.4 Hz), 7.92 (1H, br s), 7.98
N i (1H, br s), 8.27 (1H, 4, J = 8.6 Hz), 8.37
(1H, s), 8.72 (1H, d, J = 8.6 Hz), 9.08 (1H,
s). .
N 0
N
= | AN NH,
N 7 _
102 CH, '"H-NMR (DMSO-D,) &: 1.79-1.90 (2H, m), 2.08- C
rlq H 2.18 (2H, m), 2.86 (3H, s), 2.92 (3H, s),
0" N g 3.01-3.10 (2H, m), 3.30 (2H, t, J = 5.6 Hz),
/ )
o’ o 3.36-3.45 (2H, m), 3.60-3.65 (1H, m), 3.66
(2H, t, J = 5.6 Hz), 7.80 (1H, br s), 8.24
(1H, 4, J = 8.6 Hz), 8.26 (1H, s), 8.42 (1H,
N 0 d, J = 8.6 Kz), 8.47 (1H, br s), 8.58 (1H, 's),
9.36 (1H, s}. M8 (FAB") m/z: 407 (M+H)"
| X NH,
N~
' HCI




.mr /z:330(MFH N/ Op HO 110
1H NVR( DVSO- DOB: 1. 34- 1. 44(2H, m), 1. 49-1. 60 A

(2H, M, 1. 75- 1. 88(5H, m) , 2. 86- 2. 93(2H, M) , 3. 29-

3.39(4H, m, 3.47-3.59(533,m,3.77-3.83(2Hm , 0
3.96-4.01(2H, m, 7. 77(1H, brs), 8. 02(1H, brs), 2\ 8.23(1H,d, J
=8. 5Hz), 8. 30( 1H, s), 8. 67( 1H, d,

[0123]
{Table 14]
103 F "H-NMR (DMSG-D,} &: 1.25-1.33 (1H, m), 1.83-
/J\\ 1.91 (3H, m), 2.20-2.27 (1H, m), 2.69-2.75
(1H, m), 2.81-2.87 (1H, m}, 3.28-3.40 (2H,
o - F m), 3.83-3.90 (2H, m), 6.68 (1H, t, J = 76.2
.| Hz), 7.63 (1H, br s), 8.06 (1H, d, J = 8.0
N o] Hz), 8.16 (1H, d, J = 8.0 Hz), 8.23 (1H, s),
_ 8.28 (1H, br s), 8.50C (14, s), 9.06 {1H, s). -
7 [ NH, MS (FAB') m/z: 336 (M+H)'
N
104 F "H-NMR (DMSO-D;) &: 1.23-1.32 (1H, m), 1.78-
/J\\ 1.90 (3H, m), 2.21-2.29 (1H, m), 2.70-2.75
o r (1H, m), 2.96-3.02 (1H, m), 3.73-3.79 (2H,
m), 3.86-3.90 (1H, m), 4.15-4.19 (1H, m),
O/\ 6.67 {(1H, t, J = 75.6 Hz), 7.77 (1H, br s),
N 0 8.05 (1H, br s), 8.25 (1H, 4, J = 8.3 Hz),
N 8.30 {1H, s), 8.69 {1H, d, J = 8.3 Hz), 9.01
= | A NH, (1H, s). MS (FAB') m/z: 337 (M+H)'
N =
105 0 _CH, ‘H-NMR (DMSO-D;) &: 2.76-2.81 (1H, m), 2.94-
0 3.00 (1H, m), 3.25-3.30 {2H, m), 3.29 ({(3H,
[: ::[//\\ s), 3.41-3.48 (2H, m), 3.88-3.94 (1H, m),
N 0 3.97-4.03 (2H, m), 7.66 (1H, br s), 8.08
(1H, d, J = 8.6 Hz), 8.19 (1H, d, J = 8.6
Hz), 8.26 (1H, s), 8.34 (1H, br s), 8.54
= NH,{ (1H, s), 9.11 (1H, s).
| MS (FAB') m/z: 302 (M+H)"
Na
106 0x,.20 'H-NMR (DMSO-D.) &: 1.78-1.92 (2H, m), 2.06-
A ACHy | 2,21 (24, m), 2.80 (6H, s), 2.98-3.12 (24,
0 $ m), 3.35 (2H, t, J = 6.0 Hz), 3.37-3.46 (2H,
CH, m}, 3.63-3.73 (2H, m), 3.84 {2H, t, J = 6.0
: Hz), 7.79 (1B, br s), 8.23 (1H, d, J = 8.6
Hz), 8.26 (1H, s), 8.41 (1H, 4, J = 8.6 Hz),
N 0 8.46 (1H, br s), 8.537 {(1H, s), 9.35 (1H, s).
MS (FAB') m/z: 407 (M«H}"
~ NH,
N =
HCI :
107 Oy 20 "H-NMR (DMSO-D;) &: 1.73-1.85 (2H, m), 2.05-
O/A\V/S\N/CHJ 2.16 (2H, m)}, 2.79 (6H, s), 3.11-3.21 (2H,
| m), 3.34 (2H, t, J = 6.1 Hz), 3.62-3.67 (1H,
CH, m), 3.75-3.81 (2H, m), 3.82 (2H, t, J = 6.1
Hz), 7.81 (1H, br s), 7.99 (1H, br s}, 8.23
(1H, d, J = 8.4 Hz), 8.32 (1H, s), 8.67 (1H,
N o d, J = 8.4 Hz), 9.0C (1H, s). MS (FAB') m/z:
N 408 {(M¥H)® '
| Xy” R NH, )
N A




J .8.5Hz),8.99(1H,s). MS(FAR )m z: 415(M+H). N |
No-....,..,7-,....N,> .---.- 111 0.VOCH3 11- 1- NVR( DMSO- DO6: 1. 09( 6H, d, J
=6. 1Hz), 1. 74- 1.87(2H, ), 2. 05-2. 16( 2H, ) , 3.37-3.46(2H M, A .21.--..CH
3.51(2H.t,J =4.9Hz), 3. 56- 3. 62(3H, ) 3162 -

3.69(1H, ), 3.93-4.01(2H ), 7. 98(1H, brs),

8.17(1H,s),8.39(1 H brs),8.42(1Hd,J .8.5 NO

Hz), 8. 95( 1Hpd24]8. 5Hz), 9. 36( 1H, s) . Vs (FAB' ) m z: 359( M+H) .

[Table 15]
108

TH-NMR (DMSO-D;) &: 1.56-1.68 (0.5H, m), 1.80-1.90 A
(0.5H, m), 1.94-2.03 (0.5H, m), 2.12-2.27 (1.0H, m),
2.31-2.41 (0.5H, m), 2.79-2.87 (0.5H, m), 3.01-3.10
(0.5H, m), 3.17-3.22 (0.5H, m), 3.26-3.33 (8.5H, m),
3.34-3.39 (1.0H, m), 3.42-3.44 (1.0H, m), 3.56-3.64
0 (1.5H, m), 3.68-3.76 (0.5H, m), 3.82-3.90 (0.5H, m), ..
4.36-4.45 (0.5H, m), 7.95 (0.5H, br s}, 8.03 (1.0H,
AN NH, | br s), 8.08 (0.5H, br s), 8.22-8.30 (2.0H, m), B8.66
(1.0H, &, J = 8.5 Hz), 8.98 (1.0H, s). MS (FAB")

N N F m/z: 331 (M+H)'.

109 _CH, TH-NMR (DMSO-Dy) &: 1.71-1.83 (0.5H, m), 1.89-1.99 c
0 (0.5H, m), 2.01-2.10 (0.5H, m), 2.13-2.30 (1.0H, m),

HC. 2.36-2.47 (1.0H, m), 2.89-2.99 (1.0H, m), 3.10-3.17
0 t (1L.0H, m), 3.17-3.23 (1.0H, m), 3.27 (4.0H, m), 3.33
(3.0H, m), 3.45-3.61 (6.0H, m}, 7.81 (1.0H, br s},
N .
i AN

0 8.21-8.29 (2.0H, m), 8.37-8.48 (2.0H, m), 8.59
(1.0H, d, J = 6.3 Hz), 9.38 (1.0H, s). MS (FAB")
NH, m/z: 330 (M+H)"

HCI

110 "H-NMR (DMSO-Ds)
(2H, m), 1.75-

5: 1.34-1.44 (2H, m), 1.49-1.60 A

1.88 (5H, m), 2.86-2.93 (2H, m), 3.29-

0] "3.39 (4H, m), 3.47-3.59 (5H, m), 3.77-3.83 (2H, m),
~ 0 B ,

r/ 3.96-4.01 (2H, ) 7.77 (1H, br s), 8.02 (1lH, br s),

m
8.23 (1H, d, J = 8.5 Hz), 8.30 (1H, s), 8.67 (1H, d,
- J = 8.5 Hz), 8.99 (lH, s). MS (FAB') m/z: 415 (M+H)'
N

111 O~ _-CH, - 'H-NMR (DMSO-Dg¢) 6: 1.09 (6H, d, J = 6.1 Hz), 1.74- A
o} 1.87 (2H, m), 2.05-2.16 (2H, m), 3.37-3.46 (2H, m),

CH 3.51 (2H, t, J = 4.9 Hz), 3.56-3.62 (3H, m), 3.62-
: 3.69 (1K, m), 3.93-4.01 {2H, m), 7.98 (1H, br s),
8.17 (1K, s), 8.3% (1H, br s), 8.42 (1H, &, J = 8.5
N o | Hz), 8.95 (1, &, J = 8.5 Hz), 9.36 (1H, s). MS

(FAB") m/z: 355 (M+H)}"' )

HCI

112 0. "H-NMR (DMSQ-D¢) 5: 1.48-1.64 (2H, m), 1.74-1.90 A
CH, (3H, m), 2.85-2.96 (2H, m), 3.24-3.37 (5H, m), 3.92-
4,05 (24, m), 7.77 (1H, br s), 8.01 (1H, br s), 8.23
(1H, d, J = 8.5 Hz), 8.30 (1H, s}, 8.67 (1H, d, J =
8.5 Hz), 8.99 (1H, s). MS (FAB') m/z: 301 (M+H)'




NH2 | N.,52.-2NNi HO 112

. H NVR(DVSO-f1)5: 1. 48-1. 64(2H, m), 1. 74-1.90 A CH2

(3H, M), 2.85-2.95(2H, m), 3. 24-3.37(5H, M), 3.92-  ..."---...."
4.05(2H,m,7.77(1H brs), 8.01(133,brs), 823  (1Hd,J

=8. 5Hz), 8. 30(1H,s), 8.67(1H d,J = 8.5Hz), 8. 99( 1H, s) . MB( FAB") nf z: 301( M+H) "
[0125]
[Table 16]
113 '"H-NMR (DMSO-Dg} 5: 1.73-1.90 (6H, m), 2.10-2.13 A
i::> (2H, m), 3.14-3.17 (2H, m}, 3.30-3.32 (2H, m),
/A\H/ . 3.42-3.44 (2H, m), 3.63-3.65 (1H, m), 3.77-3.79
5 - | (2H, m), 7.81 (1H, br s), 7.99 (1H, br s), 8.23
. i (1H, 4, J = 8.4 Hz), 8.32 (1H, s), 8.67 (1H, d, J
= 8.4 Hz), 9.00 (1H, s).
N . 0 MS (FAB") m/z: 384 (M+H)'
X N\ NH.
! 2
N Az
114 : "H-NMR (DMSO-D;) &: %.74-1.81 (4H, m), 3.30-3.35 A
o £::>' (4H, m), 3.44-3.50 (8H, m), 7.84 (1H, br s), 7.99
*T/ (1H, br s), 8.25 (1H, &, J = 8.6 Hz), 8.32 (1H,
N s), 8.69 (1H, d, J = 8.6 Hz), 9.04 (1H, s). MS
[: :] (FAB) m/z: 355 (M+H)
N 0 ' '
N
~d l AN NH,
Nay =
115 CH, ‘H-NMR (DMSO-D¢! &: 1.09 (3H, t, J = 7.1 Hz), 2.80 A
r’ (3H, s), 3.18 (2H, q, J = 7.1 Hz), 3.39-3.48 (8H,
O Moen, m), 7.84 (1H, br s), 7.98 (1H, br s), 8.25 (1H, d,
! J=8.6 Hz), 8.32 (1H, 8), 8.69 (1H, d, J = 8.6
_ Hz), 9.04 (1H, s).
MS(FAB') m/z: 343 (M+H)'
o .
)
N\)'\
/I .\, N,
Na =
116 CH 'H-NMR (DMSOQ-Dgj} &: 1.062 (1.5H, t, J = 7.1 Hz), A
: 1.13 (1.5H, t, J = 7.1 Hz), 1.75-1.87 (2.0H, m),
N\/CH3 2.04-2.17 (2.0H, w), 2.80 (1.5H, 8), 2.95 {1.5H,
O//\\Tr/ s), 3.11-3.21 (2.0H, m), 3.25-3.40 (2.0H, m),
0 3.57-3.70 (1.0H, m), 3.72-3.83 (2.0H, m), 4.19
(1.0H, s), 4.21 (1.0H, s), 7.81 (1.0H, br s), 7.99
(1.0H, br s), 8.23 (1.08, d, J = 8.4 Hz), 8.32
(1.0, s), 8.67 (1.0H, d, J = 8.4 Hz), 9.00 (1.0H,
N 0 s). MS (FAB') m/z: 372 (M+H)’
N .
Xy NH,
N .= s
117 @) ‘H-NMR (DMSO-Ds} &: 1.73-1.81 (2H, m), 1.85-1.99 A
0”7 N o (2H, m), 2.05-2.13 (2H, m), 3.11-3.17 (2H, m),
3.50-3.62 (SH, m), 3.64-3.69 (3K, m), 3.70-3.80
{(3H, m), 4.14-4.17 (1K, wm), 7.82 (1H, br s), 8.00
"{ (1H, br s), 8.23 (14, d, J = 8.6 Hz), 8.31 [1H,
N 0 s), 8.67 (1H, d, J = 8.6 Hz), 9.00 (1H, s). MS
N (FAB") m/z: 387 (M+H)'
= | AN NH,
N =
118 OCH,4 TH-NMR (DMSO-Ds) 5: 1.76-1.85 (2H, m), 2.07-2.15 A
0 (2H, my, 3.29 {3H, s), 3.39-3.46 (2H, m), 3.58-
o \Ijl> : 3.69 “(7H, m), 3.75-3.80 (2H, m}, 3.84-3.87 !1H,
o m), 3.93-4.03 (3H, m), 7.99 (1H, br s), 8.18 (1H,
s), 8.39 (1H, br s), 8.42 (14, d, J = 8.6 Hz)
N o 8.96 (1H, d, J = 8.6 Hz), 9.37 {1H, s). MS (FAB")
HCI m/z: 417 (M+H)"
N
S B NH
| 2 frans
N ANF




IN N 2 N, ...... - - - 133 - [0125] [Table 16] 113
| H NMR( DVSO- DO6: 1. 73-1. 90(6H, m), 2. 10- 2. 13

(2H, M, 3.14-3.17(2H, M, 3. 30-3. 32(2H, M,

3.42-3.44(2H, M, 3.63-3.65(1H, M, 3. 77~ 3.3 A

(2H, M, 7.81(1H, brs), 7. 99(1H, brs), 8. 23 (1H,d, J

=8. 4Hz), 8. 32(1H, s), 8. 67(1H, d, J =8. 4Hz), 9. 00( 1H, s) .
VB( FAB. ) N Z38A{IMHH) . 2, :
[Table 17]
119 QCH,4 'H-NMR (DMSO-D¢) &: 1.70-1.83 (2H, m), 2.04-2.14

,A\V/O (2H, m), 3.10-3.20 (2H, m), 3.33 (3H, s), 3.56- _
0 3.69 (7H, m), 3.74-3.84 (4H, m), 3.87-3.93 (1H, .
ETF] 0. m), 4.06-4.11 (l1H, m), 7.81 (1H, br s), 8.00 (1H,
. br s), 8.23 (14, d, J = 8.5 Hz), 8.31 (1H, s)
N 8.67 (1H, 4, J = 8.5 Hz}, 9.00 (1H, s). MS (FAB")
m/z: 417 (M+H)' : :

N
AN S NH
| 2 ¢is
NN
120 | o TH'NMR (DMSO-Dg) &: 1.36-1.44 (2H, m), 1.82-1.87
(2H, m), 3.29-3.36 (2H, m), 3.41-3.47 (4H, m),
OYO\/\O 3.49-3.55 (1H, m), 3.63-3.73 (6H, m), 3.77-3.82
(2H, m), 4.14-4.18 {2H, m), 7.86 (1H, br s), 7.98
N (1H, br s), 8.25 (1H, d, J = 8.0 Hz), 8.33 (1H,
[ j s), 8.70 (14, 4, J = 8.0 Hz), 9.06 (1H, s). MS
N 'e) (FAB') m/z: 430 (M+H)’
’ X N\ NH,
N A
121 F | 'H-NMR (DMSO-D;) &: 1.73-1.82 (2H, m), 2.05-2.12
C3~x< (2H, m), 3.11-3.19 (2H, m), 3.54-3.81 (9H, m),
()/“\\/() 3.86-3.91 (2H, m), 4.12-4.15 (1H, m), 4.71-4.74
F . . A n . . ’ ’ . .
(1H, m), 6.81 (1H, t, J = 75.2 Hz), 7.82 (1H, br
0 s), 8.00 (1H, br s), 8.23 (1H, &, J = 8.7 Hz),
’ 8.31 (1H, s), 8.67 (1H, d, J = 8.7 Hz), 9.00 (lH,
N o s). MS (FAB') m/z: 453 (M+H)’
| N N\ h“{z
NN
122 CH, TH-NMR (DMSO-D;) &: 1.46-1.76 (6H, m), 1.81-1.93

! (3H, m), 2.76 (3H, s), 2.88-2.95 (2H, m), 3.30-

OLN 3.37 (24, mi, 3.87-3.93 (2H, m), 3.35-4.13 (5H,
\ﬂ/ m), 7.79 (1H, br s), 8.02 (1H, br s), 8.23 (1H, d,

(0] 0 J = 8.6 Hz), 8.31 (1H, s), 8.68 (1H, d, J = 8.6

Hz), 9.00 (1H, s).
MS (ESI’) m/z: 428 (M+H)’

N 0
N
| TR NH,
N _ANF
123 | H, O "H-NMR (DMSC-D;) &: 1.72-1.86 (2H, m), 2.04-2.15
o ~O CH (24, m), 3.30 (3K, s), 3.32-3.48 (4H, m), 3.55-
7 Y0 | 3.75 {5H, m), 3.85-3.37 {SH, m), 4.01-4.10 (1H,
oH m), 4.51-4.56 (2H, m), 7.92 (1H, br s), 8.12 (1H,
s}, 8.36 (14, br s), 8.37 (1H, d, J = 8.7 Hz)},
N 0o 8.87 (1H, d, J = 8.7 Hz), 9.25 (1H, s). MS (FAB')
N m/z: 459 (M+H)}'
“ = Z:
NH2 e




(2 N .., 5-,,,,2 114 "H NVR(DMSO- D) 5:1.74-1.81(4H, m, 3.30-3. 35

A (4H m),3.44-3.50(8H m,7.84(1H brs),7.99 oyN (1H, brs),8.25(1H,d,J
=8. 6Hz) , 8. 32( 1H, s), 8.69(1H, d, J=6. 6Hz), 9. 04(1H,s). M5  (FAB )m z: 355

| 2 N oo s, 115 - 135 -
124 _ o) "TH-NMR (DMSO-D¢) &: 1.73-1.86 (2H, m), 2.06-2.16 A
\i ] (2H, m}), 3.23-3.31 (1H, m), 3.35-3.48 (54, m),

O/\/O 0 3.52-3.75 (L0H, m), 3.92-4.02 (2H, m), 7.99 (I1H,
] br s}, 8.18 (1H, s), 8.3S% (1H, br s), 8.43 (1H, d,
(lj : J = 8.7 Hz), 8.96 (1H, d, J = 8.7 Hz), 92.38 (1H,

. 5). i
N 0 MS (FAB") m/z: 417 (M+H)"
N B

| = B NH, -

N A~ HC1




r" ' H NVR(DVBO DOB: 1. 09(3H, t,J =7.1Hz),2.80 A (3H,s), 3.18(2H q, J
=7.1Hz),3.39-3.48(8H, N, CH m),7.84(1H brs),7.98(1H, brs), 8.25(1H, d,
N...-?2.. J =8.6Hz),8.32(1H s),8.69(1H d,J =8.6 Hz), 9. 04(1H, s).
MB(FAB.)miz: 343(MrH). 2N Il N - 36 - .., , ...."7 116

' H NMVR( DMBO- DO6: 1. 02( 1. 5H,t, J=7.1 Hz), A CH 3 |

Claims

[Claim 1]
A compound having the general formula (I) or a

pharmacologically acceptable salt thereof:

[Chemical formula 1]

@

wherein each substituent is defined as follows:
A répresents a 3- to l0-membered heterocyclyl group
optionally substituted with group(s) selected from 21,
and the 3- to 10-membered heterocyclyl group represents a
group selected from the group consisting of an azetidinyl
group, a pyrrolidinyl group, a pipefidinyl group, a
morpholinyl group, a 1,4-dioxanyl group, a piperazinyl
group, an azepanyl group, a 1l,4-diazepanyl group, a
pyrrolyi group, a thiazoyl group, a pyridyl group, a
tetrahydropyridyl group, a tetrahydropyranyl group, a
tetrahydrofuranyl group, a tetrahydroisoguinolinyl group,
and a decahydroisoquinolinyl group, | -

Al:
a hydroxyl group, a halogen atom, a cyano group, a nitro
groﬁp, a carbamoyl group, a di Cl-Cé alkylcarbamoyl group,
a Cl-C6 alkyl group optionally substituted with group(s)

selected from A2,



1. 13(1 5H,t, J —7 lkt) 1.75- 1 87(2.0H, M,

e N .,,, .7CH3 2.04-2.17(2.0H m, 2. 80(1 5H, s), 2. 95( 1. 5H,
0 s),3.11-3.21(2. OH n) 3. 25 3 40(2.0H, m, 0

3.57-3.70(1.0H m, 3. 72-3.83(2. 0H, M ,4. ﬂ%ﬂ -
(1.0H,s),4.21(1.0H,s),7.81(1.0H,brs), 7.99 (1.0H, brs), 8.23(1.011.,d,J

=8. 4Hz), 8. 32 \N- O (1.0H,s),8.67(1.0H,d,J =8.4Hz), 9. 00( 1. OH,
5)-NB(FABﬁkHRELQﬁQQQHdﬂﬂﬁ-grodﬂioptidnally'substituted with group(s)

selected from A2,
a.Cl-Cé6 alkylcarbonyl group optionally substituted with
group(s) selected from A2,
a Cl1-C6 alkoxycarbonyl group_optional;y substituted with
group(s) selected from A2,
a C3-C6 cycloalkyl group optionally substituted with
group (s) selected from A2,
a C6-C10 aryl group optionally substituted with group(s)
selected from A2,
a C6-C1l0 aryloxy group optionally substituted with
grQup(s) selected from A2,
a C6-Cl0 arylcarbonyl group optionally substitutéd with
group(s) selected from A2, |
a 3- to 10-membered heterocyclyl group opticnally
substituted with group(s) selected from A2,
a 3- to 10-membered heterocyclyloxy group optionally
substituted with group(s) selected from A2, and
a 3- to 1l0-membered heterocyclylcarbonyl group optionally
substituted with group(s) selected from A2,

"A2: - |
a hydroxyl group, a halogen atom, a cyanoc group, a nitro
group, a carbamoyl group, a di Cl-Cé6 alkylcarbamoyl group,
a di Cl1-C6 alkylaminosulfonyl group,
a carbamoyloxy group optionally substituted with group(s)
selected from A3, |
a Cl-Ce aikylamino group optionally substituted with

group (s) selected from A3,



N 117 0 .".-\ 'H NVR(DMBO-D)5:1.73-1.81(2H m),1.85-1.99 A 0/\,. o
(2H, M, 2.05-2.11(2H, M), 3. 11-3. 17(2H, M),  ----, .1 ,..... --2, |
3.50- 3. 62(5H, m), 3. 64- 3. 69(3H, ), 3. 70- 3. 80 |

(3H, ), 4.14-4. 17(1E, ), 7. 82( 1H, brs) 8.0 - (1H brs), 8.23(1Hd,J

=8. 6Hz), 8.31(1H 0 s),8.67(1H d, J=8. 6Hz), 9. 00(1H 5). M5 N
(FAB-)m z:387(MrH)' 1, N"1,....:... ot

a Cl-Cé6 alkyl group optionally substituted with group(s)
selected from A3,

. a Cl1-C6 cycloalkyl group optionally substituted with
group (s) selected from A3, |
a Cl-Cé alkoxy group optionally substituted with group(s)
selected from A3, '
a C3-C6 cycloalkoxy group optionally substituted with
group (s) selected from A3,
a Cl-C6 alkylcarbonyl group optionally substituted with
group(s) selected from A3,
a halogeno C1-Cé6 alkyl group,
a halogeno Cl1-C6 alkoxy group,
a 3- to l0-membered heterocyclyl group optionally
substituted with group(s) selected from A3,
a 3- to 10-membered heterocyclyloxy group optionally
substituted_with group(s) selected from A3,
a 3- to 10-membered heterocyclylcarbonyl group optionally
substituted with group(s) selected from A3, and
a 3- to l0-membered hetefocycl?lsulfonyl group optionally
substituted.with group (s) selected from A3,

A3:

a halogen atom, an amino group, a hydroxyl group, a cyano
group, a Cl1-C6 alkyl group, a Cl-Cé alkoxy group, a
halogeno Cl-C6 .alkoxy group, a Cl-C6 alkoxycarbonylamino
group, a 3- to l0-membered heterocyclyl group, a 3- to
10-membered heterocyclyloxy group, a carbamoyl group, a
di Cl1-C6 alkylcarbamoyl group, and a Cl-Cé alkylsulfonyl

group,



118 ocH, | H NVMR(DWVSO DOb: 1. 76-1.85(2H, n),2.07-2.15 A
(2H, M, 3.29(3H,s), 3.39-3.46(2H, m, 3. 58- o 3.69
-(7H, M, 3.75-3.80(2H, m, 3. 84- 3. 87; 1H,
m, 3.93-4.03(3H, M, 7.99(1H, brs), 8. 18(2H° - s),8.39(1H, brs), 8.42(1H,d, J
=8. 6Hz) , 8.96(1H,d,J =8.6Hz),9.37(1H, s). M5( FAB') OHCl nfz:417( MtH)
N,.)l..m | "H2t r ans '

B represents any one substituent selected from the

lelowing group of substituents:

an amiﬂo group optionally substituted with group(s)
'selected from Bl and

a 3- to 10-membered heteroéyclyl group opticnally
substituted with group(s) selected from B1, |

Bl:
a hydroxyl group, an amino group, a Cl-Cé alkyl group, a
Cl-C6 alkoxy group, a hydfoxy Cl1-Cé6 alkyl group, and

X represents.-N= or -CH=.
[Claim 2]

The compound or the pharmacologically acceptable
salt thereof accérding to Claim 1, wherein A is a
piperidinyl groﬁp optionally substituted with group(s)
selected from Al, a piperazinyl group optionally
substituted with group(s) selected from Al, or a
morpholinyl group optionally Suﬁstituted with group(s)
selected from Al..

[Claim 3]

The compound or the pharmacologically acceptable
salt thereof according to Claim 1 or 2, wherein Al is the
following group of substituents:

a hydroxyl group, a halogen atom, a cyano group, a
dimethylcarbamoyl group} a diethylcarbamoyl'group, an
ethylmethylcarbamoyl group,

a Cl-C3 alkyl group optionally substituted with group(s)

selected from A2,



- 134 - [0126] [Table 17] 119 OCH3 O N JL ,"-...-NH2cis 1

—Z2Z

. . i,,,,..- 'H NVR(DVSO DOB: 1. 70- 1. 83(2H, ), 2. 04- 2. 14
2H, m) , 3. 1073. 20(2H, M) , 3. 33(3H, s), 3. 56-

3.69(7H m), 3. 74-3. 84(4H, m), 3. 87- 3. 93( 140 -

m,4.06-4. 11(1H ), 7. 81( 1H, brs), 8. 00( 1H,

brs), 8.23(1H, d, J=8. 5Hz), 8. 31(1H,s), 8.67(1H d,J

=8. 57E) 9/906%Ecg)awﬁ6561%' hp”b@t&bzkﬁmﬁﬁ subskHAG uted wrth‘%ﬁbup,s
o > .

lH-N94R(DNB@HBGﬁédlf&&mlA44(2H n) 1 82 1.87
.(2H,M, 3.29-3.36(2H, m, 3.41-3.47(4H, M,
3 49- 3. 55( 8HCW)-C3. 63 kI 1 e3B!, rovp3. B ionally substituted with
_(2H,n) 4.14-4. 18(2Fih0 7.86(1H,brs),7.98 (1H, brs), 8.25(1H,d, J
=8. OHZ) , 8. 930¥H(53) SBLPGCEE, drPT=820H7) 9.06(1H, S). M8 (FAB )i z: 430( MeH) * A
121 F OF a Cl-C3 alkoxycarbonyl group optionally substituted with
group (s) selected from A2, ’ _
é cyclohexyl group optionally substituted with group(s)
selected from A2,
a phenyl group optionally substituted with group(s)
selected from AZ,
a phenoxy group optionally substituted with group(s)
selected from A2,
a benzoyi group optionally substituted with group(S)
selected from A2, |
a 3- to 10-membered heterocyclyl group opticnally
substituted withiéroup(s) selected from AZ,
a 3- to 10-membered heterocyclyloxy group optionally
"substituted with group(s) selected from A2, and
a 3- to 10-membered heteroéyclylcarbonyl group .optionally |
substituted with group(s) selected from A2.
[Claim 4]
The compound or the pharﬁacologically acceptable
salt thereof according to any one 6f Claims 1 to 3,
wherein A2 is the following group of substituents:
a hydroxyl group, a halogen atom, a cyano group, a nitro
group,-a dimethylcarbamoyl group, a diethylcarbamoyl

group, an ethylmethylcarbamoyl group, a

dimethylaminosulfonyl groﬁp,



,.),,, © N, )L"' NH2 NIHNVR(DVSO-D)5:1.73-1.82(2H, ), 2. 05-2. 12

(2H M, 3. 11-3.19(2H, m) , 3. 54- 3. 81(9H, M),

3.86-3.91(2H, m), 4. 12-4. 15(1H, ), 4. 71-4. 74 (1H, n), 6. 81(1H,t,J

. 75.2Hz), 7. 82(1H, br s),8.00(1H, brs),8.28(1H d,J =8. 7HZ),

8.31(1H,s),8.67(1H d,J =8.7Hz), 9. 00(1H, s).MS(FAB.)ni z: 453( MrHr A 122 CH3 1
oyN, . "--N|0.,,.0NA1NH2N

| H NVR( DVB@
(3H.m | ( 2. 76( ?iwﬁ%ajmzo%%cﬁci%%éwr% 31%%10%1ﬂ3 substituted with group(s)

3. 37(2H, N"O,gd &t PHrYh M3 3. 95- 4. 13( 5H,
M, 7.79(1H, brs), 8. 02(1H, brs) 8.23(1H,d, J =8.6Hz),8.31(1H,s),8.68(1H,d,J
=8.6 Hz), 9£Q1ﬂi¢§)alﬁy8(a&8;ﬁdﬂg&o4@8(dw&i)orﬁalll%8 dhbd Ghted withO0 H
R | group(s) selected frem A3,
a C1-C3 alkyl group optionally substituted with grqup(s)
selected. from A3,
.a Cl-C3 alkoxy group optlonally substituted with group(s)
selected from A3,
a cyclopropyloxy group optionally substituted with
group(s) selected from A3,
a cyclohexyloxy group optlonally substituted with
group (s) selected from A3,
a C1-C3 alkylcarbonyl group optionally substituted with
group (s) selected from A3,
a halogeno C1-Cé6 alkyl group,
a halogeno C1-Cé6 alkoxy group,
a 3- to l0-membered heterocyclyl group optionally
substituted with group(s) selected from A3,
a 3- to 1l0-membered heteroeyclyloxy group optionally
substituted with group(s) selected from A3, |
a 3- to l0-membered heterocyclylcarbonyl group optionally
substituted with group(s) selected from A3, and
a 3- to l0-membered heterocyclylsulfonyl group optionally
substituted with group(s) selected from A3.
[Claim 5]
The compcound or the pharmacologically acceptable
ealt thereof accordihg to any one of Claims 1 to 4,

wherein A3 is the following group of substituents:



0 NH2 HCl ' H NVR(DVBC-D) 6: 1. 72-1. 86(2H, m): 2. 04-2. 15

(2H, M, -3.30(3H, s), 3.32-3.48-(4H, m, 3. 55-

3.75(5H, m), 3. 85-3. 37(5H, ), 4. 01- 4. 10( 1H,

m,4.51-4.56(2H,m, 7. 92(1H, brs), 8. 12( LH2 -

s), 8.36(1H, brs), 8.37(1H, d, J=8. 7THz), 8.87(1H, d,J =8.7Hz), 9. 25(1H, s) . MB( FAH )
m z: 459([ 4, - H) - 135 - 124 ,)., NN-- ,0 0 Nji. -NH2 --- HC1

A
I ?5?%39%0%5%35%2 485 B3 IR
(_gH7%Z) 3 %%%Jfﬁygs 250 i’H 5 38?1&%( E%B e didiMgiup, £ &6'@3 0
alkoxy group, a halogeno C1-C3 alkoxy group, a 3- to 10-
membered heterocyclyl group, a 3- to 10-membered
heterocyclyloxy group, a dimethylcarbamoyl group, a
.diethylcarbamoyl group, an ethylmethcharbamoyl group,
and a methylsulfonyl group.
[Claim 6]
The compound or the pharmacologically acceptable
salt thereof accérding to any one of Claims 1 to 5,
wherein B ié an amino group optionally subsfituted with
Cl-Cé6 alkyl group(s).
[Claim 7]
The compound or the pharmacologically acceptable
salt thereof according to'any one of Claims 1 to 5,
wherein B is an amino group, a methylamino group, or an
ethylamino group.
[Claim 8]
The compound or the pharmacologically acceptable
salt thereof according to any one of Claims 1 to 7,
wherein X is -N=. -
[Claim 9]
The compound or the pharmacologically acceptable
salt thereof according to any one of Claims 1 to 7,
wherein the general formula (I) is the general formula
(I-a):

[Chemical formula 2]



- 136 - Cdains [Claim1] A conpound having the general forrmula (I) or
a pharmacol ogically acceptable salt thereof: [Chemcal fornmula 1] A0 (1)
wherei n each substituent is defined as follows: A represents a 3--to

10- menber ed heterocyclyl group opti onaldy substituted with group(s)
selected fromAl, and the 3- to 10-nenbered heterocyclyl group represents a
group selected fromthe group consisting of an azetidinyl group, a
pyrrolidinyl groupA a piperidinyl group, a norpholinyl group, a

1, 4- di oxanyl gKou ,L pi perazi nyl group, an azepanyl group, a

1, 4-di azepa g(pup, a pyrrolyl group, a thiazoyl group, a pyridyl group,
a tetrahydrppyridy y.opp, a t et rahydroPyranyl group, a tetrahydrofuranyl
group, a tetrahydrpi sodqui nolinyl group, and a decahydroi soqui hol i nyl group,
Al : a hydroxyl gpaBp, a hal ogen atom a cyano group, a nitro group, a

car banoyl group, a di Cl-C6 a kyl carbanpyl group, a Cl-C6 al kyl group
optionally subgtituted with oup(s) selected fromA2, - 137 - a Cl-C6

al koxy group optional lyy substf;ituted with group(s) selected fromA2, a

C -C6 al kyl b |_or i |1y substituted with group(s) selected
fromA2, a |l -C6 a|] koxycagbonyl group.o iionally substituted with group(s)
sel ected fr C3-C6|cycl oal kyl gr,'@ optionally substituted with
group(s) sdect , a C6-Cl0 aryl group optionally substituted with
group(s) sele A2, a (C6-Cl10 aryloxy group optionally substituted

Wi th group(s) selected from A2, a C6-Cl0 aryl carbonyl group optionally
substituted w tjnhgretp( shcsekasked theam A2prasdntio ti@- Remkemedning

het erocycl yl group optionally substituted with group(s) selected frorit A2,
a 3- to 10azedbered ketrsredydofmaxy group optional |y substituted with
group(s) selected from A2, and a 3- to 10-nenbered heterocyclyl carbonyl
group optional | #1slibsnit 4fed wirehtheospfrs) cgelkdedtfedefitomA2, A2: a hydr oxyl
group, a hal ogen atom a cyano group, a nitro group, a carbanoyl group, a
di d-Co altlepreseningy hygiragsn &t¢m Gr G |Rp & vssigd disAm drloup, a

car banoyl oxy group optionally substituted with group(s) selected fromA3, a
C - C6 al kyP&aM fo IGPEES IS orrdi1y Sbsti tifed W%fh §Fouf(s) sel ected from
A3, - 138 - a_Cl-C? al kyl group optionally substituted with group(s)

sel ected frighPAR 1013 0 -6 cycloal kyl group optional |y substituted with
aroun(s) sel ect fflel LaMARnGoF tRR BhAPILB14R R4 PR afe! 1 tuted with

salt thereof according to Claim 9, wherein Al-2 is a

hydrogen atom.
[Claim 11]

The compound or the pharmacologically acceptable
salt thereof according to Claim 9 or 10, wherein Al-1 is
a group'selected from the following group of
substituents:

a hydroxyl group, a halogen atom, a cyano group, a
dimethylcarbamoyl group,

a C1-C3 alkyl group optionally substituted with group(s)
selected from.Az, .

a Cl-C3 alkoxy group optionally substituted with group(s)

selected from AZ,



a C3-C6 cycl oal koxy group optionally substituted Wth group(s) sel ected
fromA3, a Cl-C6 al kyl carbonyl group optionally substituted with group(s)
selected from A3, a hal ogeno Cl1-C6 al kyl group, a hal ogeno Cl-C6 al koxy
group, a 3- to 10-nenbered heterocycl yW44roup optionally substituted with
group(s) selected fromA3, a 3- to 10-nenbered heterocyclyl oxy group
optionally substituted with group(s) selected fromA3, a 3- to 10-nenbered
het erocycl yl carlbani xynewrmeplilorgldus sistdiatrd Mlde 9o s)isel ect ed
fromA3, and a 3- to 10-nenbered heterocyclyl sulfonyl group optionally
subst i t ut edyrwiuid sgr et eselfeeied2f,r om A3, A3: a hal ogen atom an am no
group, a hydroxyl group, a cyano group, a O -C6 al kyl group, a d-C6 al koxy
group, a ha égend @L-kC&yaakdpoynygr qupura @ ticheaal koxeudar thionyt exdriwiot fgr oup, a
3- to 10-rmenbered heterocyclyl group, a 3- to 10-nenbered heterocycl yl oxy
group, a careardyl) geodgstes dirom 2@6 al kyl car banoyl group, and a Cl-C6

al kyl sul fonyl -group, - 139 - . B.represents any_ one substituent

sel ected f PoYHENEIY 0Ty Ry CBH OB Islib stuRtateteted At tahi PR bip
optionally suybstituted with group(s) 'selected fromBlI and a 3- to

10- menber e&e#&céﬁ&fﬁoﬂ Bfroup optionally substituted with group(s)

sel ected fro 1S hydr, l_.gro n.amno group, a 01-06 al kyl
group, a o %‘%é)ly%o%roglrpoé ,t%%%gyo%uﬁjﬁéma Cﬁﬁgtg} c%rpo,upaﬁ%)'x represents
-N=or - CHze1le@ralgme2lom Ao The conpound or the pharnacol ogically
acceptabl e salt thereof according to Claim1, wherein Ais a piperidinyl

group opti angieycsybstridug @%t\motn&mryowb%)ti&qi@d adh d oo lp (& pi perazi nyl
group optionally substituted with group(s) selected fromAl", or a

mor phol i nylsegreiteOmrcanald,y substituted with group(s) selected fromAl ..

[ C ai m 3] - The conpound or the pharmacol ogically acceptabl e salt

t her eof aceobenzgytlo g@lcaipmod taron2 ]l Iwherdiat iAlutesi tvhiec f aftcovp () gr oup of
substituents: a hydroxyl group, a hal ogen atom a cyano group, a

di net hyl casgdroyledgrfany A2 .di et hyl car banoyl group, an et hyl net hyl car banoyl
group, a 01-03 al kyl group optionally substituted with group(s) selected
from A2, 2 B40to gO0chemdezieode tGreoqy Optl @ravuy abisinalled with group(s)
selected from A2, a O -C3 al kyl carbonyl group optionally substituted with
_group(s) SEPEGHERHELMIAR FEP.(E3 & oup optionally

iyt
substituted with group(s) selected from. A2, a cyclohexyl. graup optionally
substituted x t rtfogrlguEée#eg&degieggrforcéfrﬁl&ioq p#%e% N tolli%1 ¥ onal | y
substitute i r . | ect ed fr-.0 Xy..group optionally
substi t ut e%uﬁs:tﬁt%rt%g%)thsgfrg}c e(gqf rSI)er%le?;,%%a fgfeoﬁgg%o garrg%p optionally

substi tuted w.t R OnQURSe3@)L ¢ I RMPIAZ B 135110 HUPR s &h

11 '
het erocyclyl group optionally substituted wth group(s) “sel eclt edafr}gm A2,
a 3- to 10sueybared Letaret Welatb s HOW-tQRE ifandl ln, "substituted with

group(s) selected fromA2, and-a 3- to 10-nenbered heterocyclyl carbonyl
group opti dadkliyn sehstituted with group(s) selected fromA2. [C ai m4]
The compound or the pharmacologically acceptable

"salt thereof according to Claim 9 or 10, wherein Al-1 is

a group selected from the following group of

substituents:

a dimethylcarbamoyl group,

a Cl-C3 alkoxy group optionally substituted with group(s)

selected from A2,

a Cl-C3 alkoxycarbonyl group opticnally substituted with

group{(s) selected from A2,



The conpound or the pharmacol ogically acceptable salt thereof according to
any one of Clains 1 to 3, wherein A2 is the follow ng group of
substituents: a hydroxyl group, a hal ogen atom a cyano group, a nitro
group, a dinethyl carbanmoyl group, a-dilétthyl carbanoyl group, an

et hyl net hyl car banoyl group, a di nmet hyl'am nosul fonyl group, - 141 - a

“car banoyl oxy group optionally substituted with group(s) selected fromA3, a
Cl- 3 al ky haphaeyadr euugPbipenahky 1Sukstddutied oM thi 191 RS (Hel ected from
A3, a O-C3 al kyl group optionally substituted with group(s) selected from
A3, Cl- g3laldtedy fgoaup29ptional |y substituted with group(s) sel ected
from A3, a cycl opropyl oxy group optionally substituted wth group(s)

sel ect ed f mophARoxy gyoluphexylhioxy ldroumbeptitanadd wistbstrnduded with -
group(s) selected fromA3, a Cl1-C3. al kyl carbonyl group optionally

subst i t ut egewerctegr dupfrs P2sekact ed from A3, a hal ogeno O -C6 al kyl group, a
hal ogen O -C6 al koxy group, a 3- to 10-nenbered heterocyclyl group .
opti onal | y asdbsttiat dledemPer ey SFFEIP Sl latt &F THORAA O BLY t 0 10- menber ed
het er ocycl yl oxy .group optionally suybstituted wth group(s) selected.from
A3, a 3- t&u?é’)-/tﬁ'g%&de by SRS SElsshAc \g,\rérrﬁ?b tionally substituted
W th group(%L sel t]ed fromA3, and a 3- to 10-nenbered

het er ocycl QI &IWOﬁ? group optionally substituted with group(s) sel ected
fromA3. [d ai ound r l.agihcal,|l abl e salt

t her eof accor dimrrlggt gggﬁgegﬁeggf t%éapﬁgr%gt%gqﬁgq\fﬁgrl i r?cffiﬁ:%%ﬁtﬁe foll ow ng
group of substl NS acctdbin RAlLEeHAL B - @Mk @fE NP ¥ oup, a hydroxyl
group, a tbutoxycarbonyl am no group, a Cd-C6 al kyl group, a d-C3 al koxy
group, a hafegene Gb G3 alnkoXxy1aekmhg Grvugd & A GuRithenashdet er ocycl yl
group, a 3- to 10-nmenbered heterocycl yl oxy group, a dinethyl carbanoyl

group, a dieetipdreartiamayplupgr eupalayeet ydamet hYlgari@amyoumy cupitame a

met hyl sul fonyl group. [C ai m 6] The conpound or the pharmacol ogically
accept abl e gsa@lup ,t leerdeofe taydeeadioagayd anoume ofdiGietimsl animoBiligrerlein B is
an am no group optionally substituted with C-C6 al kyl group(s). [C aim7]
The conpou@oyP.t he pharmacol ogically acceptable salt thereof according to

any one of Claims 1 to 5 wherein Bis an am_no group, a mathryla 'n)o group,
or an et hyRafdiPafiuur=<y] A¥aUR sptionatihe S W groupis

phar macol ogi cal | cceptahle salt thereof according to any one of Clains 1
to 7, wher% %?e/eéjafﬁfﬁ“ [Aél'ai m 9] The. conpound or the

phar macol ogi cal | y, acceptahl e salt thereof cordi t of Clains 1
P 7 wher &1 H150 GaTSra g Hirs (B S e B %)

[ Chemi cal @QQHHJ&QZEeIéé%gé'from A3,

a C1-C3 alkyl group optionally substituted with group(s)
. selected from.A3, _

a Cl-C3 élkoxy group optionally substituted with group(s)
selected from A3,

a cyclopropyloxy group optionally substituted with

group (s) selected from A3,

a cyclohexyloxy group optionally substituted with
group(s) selected from A3,

a C1-C3 alkylcarbényl group optionally substituted with

group(s) selected from A3,



wherein each substituent represents the sanme neaning as in the general
formula (1), Al-1 and Al-2 are the sane or different and represent a
hydrogen atomor a group selected fromAl, and Y represents -CH, -CH2-,
-NH-, -N-, or -0-. [daim10] Tha 4fonpound or the pharnacol ogically
acceptabl e salt thereof according to Caim9, wherein Al-2 is a hydrogen
atom [C aim 11] The conpound or the pharmacol ogically acceptable salt

t her eof. acgordi Rg 40 -Geaber?OhetRrothRNgiN Abub ichtd G-auR, sel ected from
the follow ng group of substituents: a hydroxyl group, a hal ogen atom a

cyano groupubstdicoeetihylicar bamoyl ( sgr edlece@l-fEdnalaeyl group optionally
substituted with group(s) selected fromA2, a O -C3 al koxy group optionally
substitut ed wai-t hogﬂ@up\émbemldem@rbwnm&oxy dbip captGbrE3 lat kyl car bonyI
group optionally substituted with group(s) selected fromA2, a d-C3

al koxycar b@hl@ﬁtgrtaﬁsdop’tllt@nmﬂoydps(@gstslethﬁcédidmftrwﬂgrpcﬁup( s) sel ected from A2,
a cycl ohexyl group optionally substituted with group(s) selected fromA2, a

phenyl groep30p$poﬁa|mvm§@5§@|%@F@aQﬁwqixﬁQﬁﬁhggy%épéégéwﬁﬂ%ﬂﬁ%&iyea
henox roup optio ubstituted with selected from A2, a
Eenzoy?/ : SH%SGBF Bﬁgll t@uﬁgﬂ%ts d%]te}?%udot%(oé% Kol &1%d from A2, a 3-
to 10-rrenber dhet rocyc tio aII bst.i t ut ed vmth

sel ect ed f?o(r%h go— %f“%)%fﬁ%ngﬁ%gf%é:yﬁ 1% Iloﬂf GtFo 6) |onzi;l y
substi t ut egu\gsttqtglrtgﬁp(a)chs e ?ﬁal I y ) %Qttl ol ecgh 3 tto 10- rrerrber ed

het er ocycl yl'carbonyl” gr oup h group(s) sel ected
fromA2. [ ¢ai;n,l3),The conpound or the pharmacol ogi cal ly acceptable salt
t her eof accor di ng to Caim9 or 10, wherein Al-1 is a group selected from

the follow ng gtRYpcehpsuhat bkuenktspharfaetbylicanbgnmaykegrawpe a Cl- C3
al koxy group optionally substituted with group(s) selected fromA2, a Cl-C3
al koxycar besylt gheuieodphicaraldiycs uhstartwted wi Clgrioup(s)tsaected from A2,
- 145 - a phenyl group optionally substituted with group(s) selected from
A2, a phenexgrgioup20psi ¢iel 15plddhsiia wredipnicth syrasipi(sierds ect ed from A2,
and a dimethylcarbamoyl group, a dlmethylamlnosulfonyl group,

a carbamoyloxy group optionally substituted with group(s)

selected from A3,

a C1-C3 alkylamino group optionally substituted with

group(s) selected from A3,

a Cl-C3 alkyl group optionally substituted with group(s)

selected from A3, N ‘

a Cl-C3 alkoxy group optionally substituted with group(s)

selected from A3,

a cyclopropyloxy group optionally substituted with

group({s) selected from A3, and

a cyclohexyloxy group optionally substituted with

group (s) selected from A3.

[Claim 15]



a 3- to 10-nmenbered heterocyclyl group optionally substituted with group(s)

selected fromA2. [Caim 13] The conpound or the pharnmacol ogically

acceptable salt thereof according to any one of-Clains 9 to 12, -wherein

A2 is the follow ng group of substituéft’s:- a hydroxyl group, a hal ogen

atom a cyano group, a nitro group, a dinethyl carbanoyl group, a

di nmet hyl am nosul f onyl group, a carbanoyl oxy group optionally substituted

wi th group(s) sehectedpbtinm 3, the Gh&3makkybanta01gr aupegphibesal’ly

substituted with group(s) selected fromA3, a C-C3 al kyl group optionally

substi t ut edaitt hhgrewfd( s coelddagedof nom ABe afCIC1G3ma koxy graqup optional ly

substituted with group(s) selected from A3, a cycl opropyl oxy group

opti onal | ywhekstint &8ed swittle goddp@sngs alreced I rsernsAd tuerdyecl ohexyl oxy

group optionally substituted with group(s) selected fromA3, a Cl1-C3

al kyl car boRyPagPggp &tmonay Prdaps giraed %Wrg%xé’dp@f?%l éctted from A3,

- 146 - a 3- to 10-nenbered heterocyclyl group optionally substituted wth
group(s) sEHECKEFAPORYASMIZO3ITONPL0SMEHIEPed Wetle B E yIPoXyt Grioup

het er ocydl §TERH0R P B ofp &%Togsﬁél by Ebertived b & dip(9) 'Ol ected
from A3, ag\gm%e edt ﬂe%% gg,%ﬁlﬁ A§|ylt§“ fo H]b% LUAP optionally

substitute group(s aim The conpound or

the phar magelgieablhy: &X;@irzgggpﬁeaahtm;ew ol A G5l B any one of

Claims 9 to 12, foIIovm g group substi'tuents: a

di met hyl cagha hcgﬁ:%&o rERINY bAM S eyl G ®idhoya otwmyl oxy
group opti onaF%f substi ta/f?egl '?h group((??;l selmjé)lct ed from A?aﬁr

al kyl am-noaggoupmeghiyaralllfynsubstriotugt.ed wi t h group(s) sel ected from A3, a
Cl -C3 al kyl group optionally substituted.with group(s) selected fromA3, a
Cl- C3 al koXglgioupédptionally substituted with group(s) selected fromA3, a
cycl opropyl oxy group optionally substituted with group(s) selected from A3,
and a cyclohexyTbﬁngWBQpnépProthIyhgmmgﬁpﬂagédaWﬂVhagﬁ@Hﬁé@ﬂeseIected
fromA3. [Caiml1l5] - The conpound or the pharnmacol ogically
accept abl e S3aft thREredf a§€@(¥rdd1nﬁg t0 2any Bife FF CdediMes %0 to 14, wherein A3
is the foll ow n% group of substituents: a hal ggen atom an amino group, a
hydroxyl gPSGpEIE PHutidxy S BO A o dth © bséé"téllelf’s}:l ‘group, a d-C3
al koxy group hal o 0 Cl-C3 al kox [ oup, @ - rember ed

het er ocycl § ha?tggsn A S e S 6 e e B Py oy BEoUS: |

di et hyl ca ;| Q%m) r 81 ca banoyl
group, and&g%gg ?O%%Don n%gt?ltg%) E’?’& m 1é%fq%roqr[%ﬁe cﬁ)ﬁ% or the

phar macol ogi. %%Itbycy%%@@a%l% ey eqf saceyy dingdneaitys one of dains 9
to 14, wherein A3°is the ' follow ng group of substituents: a hal ogen atom

an am no ghekRrorygoxHouds,0un 3 -a tietiy ne@itdirag &I 1951
di f 1 uoronet hoxy group, a t-butoxycarbonylamno group, a 3- to 10 rrerrber ed

het er ocycl glrogmoup, ddmatHyd chFamialar ed-digl, eraoey @ ety Ignaifipnyd
di met hyl car banoyl group, and a nethyl suifonyl group. [Caim 17] The
conpound ogrthe .phar macol ogi cal |y acceptabl e salt thereof according to any
one of Clainms 9 to 14, wherein A3 is the foll ow ng group of substituents:

[Claim 17]

The compound or the pharmacologically acceptable

salt thereof according to any one of Claims 9 to 14,

wherein A3 is the following group of substituents:

a 3- to 1l0-membered heterocyclyl group, a 3- to 10-

membered heterocyclyloxy group, a methylsulfonyl group, a

methoxy group, and a difluoromethoxy group..

[Claim 18]



a 3- to 10-nenbered heterocyclyl group, a 3- to 10- menber ed
het erocycl yl oxy group, a nethyl sul fonyl group, a nethoxy group, and a

di fl uoronet hoxy group.. [Claim 18] - 148 - The conpound or the
pharmacol ogi cal | y acceptable salt ther®®f according to any one of Clainms 9
to 16, wherein Yis -CH, -CH2-, -NH, or -N. [tlaim19] The

conpound or the pharmacol ogically acceptable salt thereof according to
Caim9 or 10, wher eichpAlnd o% &her pup rsrlealrd dnar the dgldow ng group of
substituents: ' a phenyl group, a nethoxy group, a nethoxynethyl group, a
2- (t et r ahy dyad-2 e E odcriref hax\amgf asls &f 22140yl Dpropyd oxXy) et hoxy
group, a 2-(dinethylam no)-2-. oxoethoxy.group, a dinmethylcarbamyl group,
a 2- [ nmet hylhemstiy IS ulS orffH-),amdial et oy ,goaupN-a 2- et hoxyet hoxy group, a
2-[ (3R) -tetrahydrofuran-3- yl oxy]ethoxy group, a 2-[(3S)-tetrahydrofuran-3-
yl oxy] et hoxblg¥isup,9la 2- (t et rahydr of uran- 3- yl net hoxy) et hoxy group, a

t hi azoyl group, a 2-[(4- nethoxytetrahydrofuran-3-yl)oxy]ethoxy group, and
a 2- (tetrahydrg-l'lfl-l-cﬁif‘tpé’hm&l-V%i??e?ﬁé‘%?@&%@@lca&}rﬁdu&CCIGG%%GZO] |
The conpound .or .the rmacol pgi cal | y_acceptabl e salt thereof_ according to
any one of O ﬁ?@e{)%ﬁafé:c%ﬁﬁgﬁ F BT EHh Afiho Gr AR THT omar S

substitute i Cl- I S)a 1 ] ; The conpound or the
phar macol og’ll \gqajﬁh ;scecczigepcféa%%/efIg%rqot@{ehe%%lo]f%vglcr{ca)rzﬁonu&) t%f any one of Clains 9
to 19, - _%%s-timfégg@_ B is an am no group, a nethylamno group, or an

et hyl am no group. alm 22] The conpound or the pharmacologically
accept abl-e ssrertherfaium c GOl tiho ©N& Qfe AR tthP doupheyein X
is -N=. [Caim 23] A conpound ‘sel ected fromthe following group of
conpounds - @ iharianel -agi-galdan -acsep:abl e st dhaieofa 2-

8- pi peridin-1-yl-1, 6-napht hyridi ne-2-car boxam de,

8- nor phol i Nl deyiapht)luliakynerugar boxani dieyethylamino) -2- -

8- (4- phenyl pi perazi n-1-y1) -1, 6- napht hyri di ne-2- car boxam de,

8- ( 4- met hoxoxmgidra=li rerlounl) -al B o eh e R -gwarhoxan de,

8-[ 3- (et hoxynet hyl ) pi peridi n-1-y1]-1, 6-napht hyri di ne-2- carboxam de,

8- {4-[ 2- (t ey RERPVFEENRA ) SRATRIRBEAP (BIQWR n-3L-2 -

yl}-1, 6- napht hyri di_ne- 2- car boxam de,

N- et hy 1- 8- FAFM & TRV H T\ ah(3R) - tetrahydrofuran-3-

yl oxy) et hoxy] pi.per.i.din-1-yi}-1, 6- thyri dine-2- carboxam de,

8-{4-] 2-(c9%:ilchﬁ}rao wog%)%¥%d&y]%i%':f&$ni eijﬁha(}a“-yfi,%% e

napht hyri di_pe-2- ] _ Al

B [ (ST B pe th i 55 R R Y, o

napht hyri dingred-ALPAXAHBEL g Rsdf- (Hidtdnd cardanmy! )pipef ggin-1-y1] -1, 6-
napht hyri di'ne- 2- carboxam de,” - 150 - _

8- (4~ (2- [ metdp aptdvnt st Dam ngletdexydiidper ighdup y And, £-napht hyridin
e- 2- car boxam de, 8-[4-(2-ethoxyet hj(;%)e}p%}?eqr i did;r%é-a'}lr -gf/kl] -ﬂl%IG- napht hyri di ne- 2-
car boxam de(tetrahydro-2H-pyran-4-yloxy)ethoxycarbonyl group. .
8-(4-{2-[(3R)-tetrahydrofuran-3-yl oxy] et hoxy}pi peridin-lyl)-1, 6-naphthyridi
ne- 2- car box@niadiey 2¢Jet hy1l- 8- (4-{2-[(3R)-tetrahydrofuran-3- .

yl oxy] et hoxyl pi peridi n-1-yl)-1, 6- napht hyri di ne-2- car boxam de,

8- (4-{2-[ (39) - t fhealspiipotindawr3 ko pypamiacry ogiigedildi adogPtabl@ napht hyri di
ne- 2- car boxam de, N-ethyl-8-(4-12-[(3S)-tetrahydrofuran-3-

yl oxy] et hoX§@A % Pt XRIE 12SLOTL IS fep iy ranth el Lladardoka® ded
8-{4-[2-(tetrahydrofuran-3-yl met hoxy) et hoxy] pi peridin-1yl}-1, 6- ,nakg)lt hyri din
e- 2-car boxé?ﬂed@?llw%tlﬁyﬁrs-a{%f[oz-ﬁirt%ﬁ é?%‘r‘b*f%ﬂrla}h-%%bsututed wit :
yl met hoxy) ef_haxy] pi.peridin-1-vy1}-1, 6- napht hyri di ne-2- car boxam de,

4- pi peridi n-%_-@qy-%éui%oqlf%g)& car boxam de,

4- (4- phenyl pi-perazjn-1 -yl )i soqui nol i ne, - 6- car boxam de,

4- nor phol i n&ipa?]r??olgu nol i ne- 6- car boxam de,

4- P3S) - 3- (met hopyretdyisbpinge b dichz! pHalh3eadiRald-na+ 65 La) g de,

4-[ (3R) - 3- (et hoxymet hyl ) pi peri di n-I'-yl ]1 soqui'nol i né- 6- . Car boxam de;
4-[4-(1, 3-thimzaneradi Fﬁcﬁﬂfzﬁiﬂ{% Ity ldrispasne not i ecardoxars des, - 151 -
4-{4-[2-(tetrahydro-2H pyran- 4-yl oxy) et hoxy] pi peri di n- 1yl | i soqui nol i ne-6-ca
rboxam de, 4-{4- [2-

(cycl opr opyl oxy) et hoxy] pi peri di n- 1yl }i soqui nol i ne- 6- car boxam de,

trans- 8- (4-{2-[ (4-met hoxyt et r ahydr of ur an- 3-

yl ) oxy] et hoxy} pi peridin-1-yl)-1, 6-napht hyri di ne-2- carboxam de, and



2- (tetrahydro-2H pyran-4-yl oxy)ethyl 4-(2-carbanoyl-1, 6L ,

napht hyri di n- 8-yl ) pi perazi ne-|-carboxyl ate. [C ai m 24] A

phar Maceut i cal conposition conprising the conpound or the pharnacol ogicall'y
acceptabl e salt thereof .according tol## one of Clains 1 to 23 as an
active ingredient. [C aim 25] The pharnmaceuti cal conposition according
to Caim24, wherein the pharnaceutical cOmwosition is used for pronoting
ost eogenesiyhedGIrAIEMIZ0kn amiHe RRAYBGE W GR)1 RO @), agcanding to
Claim 24, wherein the pharmaceutical Conposition is used for inproving bone
met abol i smetHyda@iiMc2 4lroup. The pharnmaceutical conposition according to
Claim 24, wherein the pharmaceutical conposition is used for the prevention
or treatneniClefima 2ctilsease associ ated with bone netabolism -[Caim28] -
152 - The pharnmaceutical conposition according to Claim 27, wherein the
di sease associ affbd wpmpobufecretabophsimmiasodsgespdiysiasceptiadile 29] A
nmet hod for i nproving bone netabolism conprising adm nistering an effective

anount of 7 HAERECEUBICERAT EHPH IS FHh e diHFE I Q dim2% to a mammal .

.[C ai m30] . A_nmethod for preventing or treating a di sease associ at ed
wi th bone MEYH5T €miScompri sing adninistering an effective amount of the
phar maceutical_.co qsition.according to daim24 to a manmal . [ d ai m 31]

A et hod for ]gbgﬁting or treating osteoporosis, conprising admnistering

an effective anguppgf,hResRRALTBGE ¥ GAk nEOFRASLY: Q) 3560 to Caim 24

to a _mnmal .
compounds or a pharmacologically acceptable salt thereof:

8-piperidin-1-yl-1,6-naphthyridine-2-carboxamide,
8—m§rpholin—4-yl—l,6—naphthyridine—2—carboxamide,
8-(4—phenylpiperazin—1-yl)F1,6-naphthyridine—2—
carbokamide,
8—(4—methoxypiperidin-l—yi)rl,6—naphthyridine—2—
cafboxamiae,
8—[3-(methoxymethyl)piperidin—l—yl]—l,é—naphthyridine-Z—
carboxamide,

8-{4-[2- (tetrahydro-2H-pyran-4-yloxy)ethoxy] piperidin-1-
yl}-1,6-naphthyridine-2-carboxamide,

N-ethyl-8-{4-[2- (tetrahydro-2H-pyran-4-
yldxy)ethoxy]piperidin-l-yl}-1,6—naphthyridine—2—
carboxamide, '
8—{4—[2-(cyclopropyloxy)ethoxy]piperidin—l—yl}—i,6-
naphthyridine-Z—cafboxamide, | |

8-{4-[2- (dimethylamino) -2-oxoethoxy]piperidin-1-y1l}-1,6-
naphthyridine-2-carboxamide,
8—[4-(dimethylcarbamoyl)piperazin—l—yl]—1,6-

naphthyridine-2-carboxamide,



8- (4-{2-[methyl (methylsulfonyl)amino] ethoxy}piperidin-1-
yl)—1,6fnéphthyridine—z—carboxamide,
é—[4—(2—e;hoxyethoxy)piperidin—l—yl]—1,6—naphthyridine—2-
carboxamide,

‘8- (4-{2-[(3R) -tetrahydrofuran-3-yloxy]ethoxy}piperidin-1-
yl)-l,6—naphthyridine—2—carboxamide,
N-éthyl-8—(4—{2-[(3R)—tetrah§drofuran-3-
yloxylethoxy}piperidin-1-y1l) -1, 6-naphthyridine-2-
carboxamide,

8- (4-{2-1(38) -tetrahydrofuran-3-yloxy]ethoxy}piperidin-1-
yl)—1,6—naphthyridine—z-carboxamide,

N-ethyl-8- (4-{2-[(38)-tetrahydrofuran-3-

' yloxy]ethoxy}piperidin—lfyl)—i,6—naphthyridinef2—
carbokamide,

8-{4-[2- (tetrahydrofuran-3-ylmethoxy)ethoxylpiperidin-1-
yl}-1,6-naphthyridine-2-carboxamide,

N-ethyl-8-{4-[2- (tetrahydrofuran-3-

ylmethoxy)ethoxyl piperidin-1-yl}-1, 6-naphthyridine-2-
carboxamide,

4-piperidin-1l-yl-isoquinoline-6-carboxamide,
4=(4—phenyl§iperazin—l—yl)isoquinoline;6—carboxamide,
4—morpholin—4—ylisoquinolinéf6-carboxamide; |

4-[(38)-3- (methoxymethyl)piperidin-1-yl]isoquinoline-6-
carboxamide, .
-4—[(3R)§3—(methoxymethyl)pipgridin-l—yl]isoquinoline;6-
}darbokamidé; | A ' | »
4;[4-(l,3—£hia201—2—y15pipéraZin—l-yl}isoqﬁinoline;G-'

carboxamide,



- 151 -

'4—{4—[2—(tetrahydro—ZH;pyran—4—yloxy)ethoxy]piperidin—l—
yl}isoquinoline-6-carboxamide,
4-{4-[2-(cyclopropyloxy)ethoxy]piperidin-1-
yl}isoquinoline-6-carboxamide,
trans—8—(4—{2—[(4-methoxytetrahydrofurén—3—
yl)oxy]ethoxy}piperidin—l-yl)—1,6—naphthyridine—2—
carboxamide, and
2- (tetrahydro-2H-pyran-4-yloxy)ethyl 4-(2-carbamoyl-1,6-
naphthyridin-8-yl)piperazine-1l-carboxylate.
[Claim 24] |

A pharmaceutical composition compriéing the compound
or the pharmacologically acceptable salt thefeof
.according to any one of Claims 1 -to 23 as an active
ingredient.
[Claim 25]

The pharmaceutical composition accofding to Claim 24,
wherein the pharmaceutical cbmpoéition is used for
promoting osteogenesis. | |
[Claim 26]

The pharmaceutical compésitidp according to Claim 24,
wherein thé pharmaceutical composition is used for
improving bone metabolism. .

[Claim 27]

The pharmaceutical composition according to Claim 24,
wherein the pharmaceutical.éompositionlis used for  the
prevention Qf tfeatment'of a disease associafed With bone
.metabolism.

-[Claim 28]
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The pharmaceutical composition according to Claim 27,
wherein the disease associated with bone ﬁetabolism is
osteoporosis.

[Claim 29]

A method for improving bone metabolism, comprising
administering an effective amount of the ?harmaceutical
composition according to Claim 24 to a mammal.

[Claim 30]

A method for preventing or treating a disease
associated with bone metabolism, comprising_administering
an effective amount of the pharmaceutical.composition
according to Claim 24 to a mammal.

. [c1_aim- 31]

A method for preventing-or treating osteoporosis,

comprising administering an effective amount of the

pharmaceutical composition according to Claim 24 to a

mammal.



