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HETEROATOM CONTAI NI NG CYCLI C COVPQUND Techni cal Field [0001] - “The

present invention relates to a heteroatontontaining cyclic conpo
phar macol ogi cal |y acceptabl e salt thereof- useful for the prﬂﬂ%ﬁﬂ“ﬂ@“ﬁmmf '
treatment of diseases associated with bone netabolism for ;
osteoporosis, osteitis fibrosa (hyperparathyroidism, osteomalatiFajdand-—
Paget's di sease. Background Art [390%}, . Generally in normal bone

met abol i sm bone resorption by ost&SHERS Yhd ost eogenesis by osteobl asts

are bal anced, whereby honeostasis is maintained. It is presuned that
di seases associ ated with bone netabolism devel op when the bal ance between

bone resor pt;iqn and 193t Q%%e.si%@o@ww A @ﬁ%ﬁqmw

osteoporosis, osteitis fibrosa (hyperparathyroidism, osteonal acia,

Paget' s' di seasg. iand fihad i ke. Particul arly, osteoporosis often develops in
post nenopausal wonen and el derly people with acconpanyi ng synptons of pain
such as | owolb@aak pain, bone fracture, etc. Particularly, bone fracture in
el derly people is serious because it |eads to generalized weakness and
dementi a. For sUbh girseasesiassotiahedewatksboprealhdtdiditohl| 11111 11111
111121 121212 (CHEE 1y *@&0002* 2 netabolism hornone repl acenent therapies
Wi th estrogemtane inigecysdutd coagenns! suck addyirgsirdsyshicredtles and
calcitonins, both of which inhibit the activity of osteoclasts, have been
enpl oyed. accepiaheversaldl ttheuge fmuse fofl tives & heharryantiiconagent s are
reported to have a bone resorption-inhibiting action, etc., none of them
has yet beddS@tBEMYy Odh W SaS S5a e ST 16Ssh gBrids iR SRStEaRY 1t on.
Particul arly, inpaired osteogenic .ability due to.reduced bone turnover is
reported td e SCREPHEI N o@&@?%otﬂossl@ni Ioegt)tl?ﬁdtéospcfr%t?sqosga( Non Patent Literature

1), and t h%?xg%&g%%ir%it%@rloﬁg@%én\xﬁg%rgﬁ]eié) 5 l%séieaogea%e iPS e 'Cso Q}Sll sdea{ sg% ;O be

i
ef fective. ove, ‘deve oﬁ nt “of "a
clinically effective, orally adm nistrabl e osteogenesis pronoter is
demanded. Recently, benzothiepine derivatives having an al kal i ne

phosphat aseinducing agtd vity (Patent Literatures 1 and 2)
, N-quinolinylanthranilic acid derivatives (Patent Literature 3),

tri azol opyrfic@dazijne derivatives (Patent Literature 4), and thienopyridine
derivatives (Patent
Generally in normal bone metabolism, bone resorption

by osteoclasts and osteogenesis by osteoblasts are
balanced, whereby homeostasis is maintained. It is
presumed that diseases associated with bone metabolism
develop when the balance between bone resorption and
osteogenesis 1s disrupted. Such diseases include
osteoporosis, osteitis fibrosa (hyperparathyroidism),
osteomalacia, Paget's disease, and the like.
Particularly, osteoporosis often develo?s in
postmenopausal women and elderly people with accompanying
symptoms of pain such as low back pain, bone fracture,
etc. Particularly, bone fracture in elderly people is

serious because it leads to generalized weakness and

dementia. For such diseases associated with bone

o



Literature 5) are reported to be wuseful for pronotion of osteogenesis and
for the treatnment of diseases associated with bone netabolism However,
their clinical utility remai ns unknown. Citation List Patent Literature 3
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(1986) Sunmay. f vent.i on Techni cal, Prohl.em.[ 0006 | n,order to
reduce pain édyn(}%relrls eoJP: 5o %eq %%ctsg%eh i ?ﬁ St a}lsoesg%aésnsaotcei' Sataendd w th bone

met abol | SMSUCH @% 195!, QRAPY S AL ST, ANG e Sy ANt need to be

i ncreased. As neans of increasing bone nmass an one strength, it is

consi der ed ds@ 1507, antvd GJAOBIEL Asdpogenesi s by osteoblasts as this
is considered to be definitely effective. Accordingly, an object of the -

- present inventi@Bwesetr) prevbdghambinghloy sakee @haldaycaddidniasienal e novel

| ow nol ecul ar wei ght conpound exhi biting an osteogenesi s-pronoting action.
4 [0007] are Tepgresento ihawentao s> neo nokussd rgek iaom -+ intreirtsi tien g taurdhyi am, or der
to devel op a therapeutic nedication with an osteogenesis-pronoting action.
“As a resul eta.heyndievee f dlvean dresexisd] 1kgwn colrgsoulnd Dfowrhet priesentan nvent i on
that exhibits a potent osteogenesis-pronoting action and is potentially
capabl e of WW%%H@M i€ et cafRéh 1 atthe  pAEPeitiesh or

treat nent of di seases %[S ociated with b tabolism thereby conpleting

the presentSHRRERT .2 : due tOTH”aei&)‘ian? N DriedeitVShviehtion is as
phar macol og BTy BaCopanTis ST (HOFgora! |WEm Ll YRt s WP
[ 0009] Patent Literature 1), and thus a medicinal agent
promoting osteogenesis 1is considered to be effective.
[0003] | | |

In view of the above, development of a highly
clinically effective, orally administrable osteogenesis
promoter is demanded.

Recently, benzothiepine derivatives having an

alkaline phosphatase-inducing activity (Patent

Literatures 1 and 2), N-quinolinylanthranilic acid
derivatives (Patent Literature 3), triazolopyridazine
derivatives (Patent Literature 4), and thienopyridine

derivatives (Patent Literature 5) are reported to be
useful for promotion of osteogenesis and for the
treatment of diseases associated with bone metabolism.

However, their clinical utility remains unknown.
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wherein each substituent is defined as follows.: "A represents a 3- to

10- menbered heterocyclyl group optionally substituted with group(s)
selected fromAl, and the 3- to 10-menbered heterocyclyl group represents a
group selected fromthe group consistding -of an azetidinyl group, a
pyrrolidinyl group, a piperidinyl group, a norpholinyl group, a

1, 4-di oxanyl group, a piperazinyl group, an azepanyl group, a
1,4-diazep%Q%J group, a pyrrolyl group, a thiazoyl group, a pyridyl group,
a tetrahydropyrldyl group, a tetrahydropyranyl group, a tetrahydrofuranyl

group, a tetrahgg%gh%OQH%gg Linyl gr.oupg and.a degahydroisequi nolinyl group,
[0010] Al: a hydroxyl group halo én atom a cyano group, a nitro group,

a car banoyl gro@@teﬁtdtlgkrgﬁuébki|C®r%am@ﬂtdWHNM6 &3xe al kyl group
optional |y substituted with group(s) sel'ected fromA2, a O-0C6 al koxy group
optional |y substigtéhed pwkbhaghewpBs) Jsekeetised pfartwt%al@@pe% No.

al kyl carbonyl group optionally substituted with group(s) selected from A2,
a C-C6 al kexyssgdionyl group optionally substituted with group(s) sel ected
fromA2, a C3-C6 cycloal kyl group optionally substituted with group(s)
selected from APatenC6Llere ratylregroup -Gpt iPartainity Neubstlitaded with group(s)
selected from A2, a 06-Cl0 aryloxy group optionally substituted with
group(s) sel ect &8 tRNEmMLAZEra L0620 50 diepleagsiso MAt egrto d ishtOremalNoy
substituted withgroup(s). selected fromA2, a 3- to 10-nenbered

het er ocycl W0 Tiﬁiﬁkﬁlonally substituted with group(s) selected from A2,

6 a 3- to 10-nenber ed heteraocyc Ionxy group optionally substituted with
group(s) sel¥ttefFromAET %ﬁﬁ% - to 10-menbered heterocyclyl car bonyl

gr oup optlogﬁhhy substituted with group(s) selected fromA2. [0011] A2: a
hydr oxyl a hal ogen atom a cyano group, a nitro group, a carbanDyI
group. a di 01 R pAPale6ar BATOML LONR.: Rl iy OF Anfed AHNCS Ui

group, a carbanoyl oxy group optlonally ‘'substit group(s selected
fromA3, a Orly al kyl am no group optionally substituted with group(s)
selected from A3, a 01-06 al kyl group optionally substituted with group(s)
sel ected from A3, a 01-06 cycl oal kyl group optionally substituted with
group(s) selected from A3, a 01-06 al koxy group optionally substituted with
group(s) setegied foOMMAZGZntEaidd3- 06 cycl oal koxy group optionally substituted
Wi th group(s), selected fromA3, a 01-06 al kyl carbonyl group optionally
substi t ut edrewhri grloufx{®)lsel ected from A3, a hal ogeno 01-06 al kyl group, a
hal ogeno 01-06 al koxy group, a 3- to 10-nenbered heterocyclyl group
optional ly Sbstlituted with group(s) selected fromA3, - 7

.In order to reduce pain and risk of bone fracture in
diseases associated with bone metabolism such as
osteoporosis, bone mass and bone strength need 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 effective. Accordingly, an object of the
present invention is to provide a highly safe, orally
administrable novel low molecular weight compound

exhibiting an osteogenesis-promoting action.

Solution to Problem



a 3- to 10-nenbered heterocyclyl oxy group optionally substituted with
group(s) selected from A3, 'a 3- to 10-nenbered heterbcyclyl carbonyl group
optionally substituted with group() selected fromA3, and a 3- to
10-menber ed heterocyclyl sul fonyl groupsgoptionally substituted with group(s)
selected from A3. [0012] A3: a hal ogen atom an am no group,a hydroxyl
group, a cyano group,a 01-06 al kyl group, a 01-06 al koxy group, a hal ogeno
01-06 al ko ﬁo ?gup, a 01-06 al koxycarbonyl am no group,a 3- to 10-nenbered
heterocyclg g up,a 3- to 10-nenbered heterocyclyloxy group, a carbanoyl

group, a di 01-Pf, ﬁ%kéf%gﬁ‘%b@%{mgggg Qﬂgté‘d %Rg‘?fu F%E%' fs?[léégr gr oup.

B represents any 0 uen rom OW ng-grodp of

substi tuents: oéeeémteod%%% Opt tt%'cila@éusc%smemtc%ctlw h,19m0up(s) sel ected
fromBl and - O-nenbered het er ocycl yl group optlonally substituted
with gr 0Up6§):e8>§leﬁ%ts@@ -bremoBlingBhcta daydr axyk geeupt, théFﬂ AavEroup, a
01-06 al kyl group, a 01-06 al koxy group, a hydroxy 01-06 al kyl group, and X
repr esent s foladoan- Ekee1[180t3kompoundFurft ére, gﬂéﬁéﬁﬁWﬂﬁWQﬁﬂnddﬂtMﬁtthe
present invention are as follows: 8 (2) The conpound or the

phar macol ogiktabliy saec gptablte osdleb geherseof- rarcrortdimy atat i(0h) anghdrsein Ais a
pi peridinyl group optionally substituted with group(s) selected fromA , a
pi per azi nyPogedtpasdpti eankiy es gfssieritied Wt It FheupEsutsd ected from Al, or
a norpholinyl group optionally substituted with group( sel ected from,N.
(3) The coWﬁ@&ﬁétéPntﬁ@rpﬁéﬁnﬁééWG@Fééml?Iaéé@@ﬁﬂﬂ 4 itH9SSESt accor di ng
to (1) or 2) wherein Al t he foI 0 n g f substltuents a hydroxyl
Group. 5 haFSGENSEEBMY G PRIG BESTHC d S DSOS BRRBYIE (Grdu nes

diethylcarbanng H%%%ht%%nethylnethylcarbannyl group,

[0008] ' _ !
That is, the present invention is as follows.

(1) A compound having the general formula (I) or a

pharmacologically acceptable salt thereof:

[Chemical formula 1]

A ' 0
X
X X B
| (I)
N ///’ ///’
- [0009]

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

group, a pyrrolidinyl group, a piperidinyl group, a



Cl -C3 al kyl group optionally substituted with group(s) selected fromA2, a
Gl -C3 al koxy group optionally substituted with group(s) selected fromA2, a
Cl -C3 al kyl carbonyl group optionally substituted with group(s) selected
from A2, a O -C3 al koxycarbonyl group agptdionally substituted with group(s)
selected from A2, a Cycl ohexyl group optionally substituted with group(s)
sel ected from A2, a phenyl group optionally substituted with group(s)

| ected f " h | Iy substituted with
ol ect ed 1 Pones: ooRaon 3%8 B <RGNy SR CLrar A G oup( o)

sel ected fral , nb red M r tionally
'ﬁuPstltutfgimn K SPoﬁpfgfng o ’f%O%{AQ%i%”%%%ﬁaﬁléﬁiiﬁ?e%?d e
et erocyc [ ed Wi u el ected from
A2, and a yQ?%l%g %gﬁ% e %gtérggqck§fk Fbonyl gr pE%ptlonéﬁly

subst it ut ed Wirkih AR S yselgeh.ed fr Q@t&%h}{d}%ﬂranyl grp, The conpound
reo

or the pharnmacol ogically accepta 'e salt the according to any one
sel ect ed f remrahydre fiuidenyhereiup, A2 it tiwh fdldiewng rgylduy lofgroup,
substituents: a hydroxyl group, a halogen atom a cyano group, ‘a nitro

group, a diamet kyldesebamoyli spraouipo la ngiletdnydugar banoyl group, an

et hyl net hyl car banoyl group, adi nethyl am nosul fonyl group, a carbanoyl oxy
group opti d¥&ILO substituted with group(s) selected from A3, a Cl1-C3

al kyl am no groug optlonally substituted with group(s) selected fromA3, a
Cl -C3 al kyl grofiproptionally substltuted W th group(s) selected fromA3, a
d-c3 alkoxy roup gptlonall stltuted W th oup( sel ected fromA3, a

cycl opr opylPo St Ehald y TP oé‘H Wi t (P rs& &eteP from A3,

na e G '0% Ear BNy ﬁrf*ooﬁa'@ﬁy 551 ondi du%gsﬁ%{ SR sy
sel ected fLomAge 148 o2dalag %%a%oyggs@ R L 01 06

al koxy group, a 3- to het er group opti orma substituted
W th group@%he§glquggm{@@n1A3 a 3- to 10-nenbered heterocyclyl oxy group
optional ly substituted with group(s) selected fromA3, a 3- to 10-nenbered

het erocycl y earbenyl W:-euR reRld Ofdlilon aSukstd dHled wdd e RSusel ject ed
fromA3, and a 3- to 10-nenbered heterocyclyl sul fonyl group optlonally
subst i t ut ededictdt egr s )A2sel ected from A3. [ 0015]

a Cl-C6 alkylcarbonyl group optionally substituted with

group(s) selected from A2,

a Cl-Co alkoxycarbonyl group optiocnally substituted with

group(s) selected from A2,

a C3-Ce6 cycloalkyl.group optionally substituted with

group (s) selected'from.AZ,

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 AZ,

a C6-Cl0 arylcarbonyl group optionally_substituted with

group(s) selected from A2, |

a 3- to lO0-membered heterocyclyl group optionally

substituted with group(s) selected from A2,



(5) The conpound or the pharnacol ogically acceptable salt thereof according
to any one selected from (1) to (4), wherein A3 represents the foll ow 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 al kyl- 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- nenbered heterocyclyloxy group, a dinethyl carbanmoyl group, a

di et hyl b t hyl th \ d t hyl sul f I
aroup R s R e o o 5@&%&&%@0&% eeEgtanl & salt
t her eof accop |tr1Qutt%Oathqln r%%kje(g lreépe 8%) ?n A(2'5) ,an\M('uer ein Bis an

am no group optionally substitu droup(s) (7) The

conpound or, the I N I t to any
she phanTBeakagiccakly A c%ﬁ% %1 ?%?%p, i mstlﬁ% .

one sel ected from(1l) to (5), wherel B is an a | am no

group, or ampeithythaddneidodRoup (s) sd1®ctERe Gpoynd or- the
phar macol ogi cal 'y acceptabl e salpt t hereof according to any one sel ect ed

from (1) tdgoQd)1] wherein X is -N=. [0016] (9) The conpound or the
phar macol ogi cal |y acceptabl e salt thereof according to any one sel ected
from (1) to (7)A2wherein the general fornmula (1) is the general formnula
(I-a): [Chem cal formula 2] wherein each substituent represents
t he sanme meamiviey oxy li 9o  gendpdlodiesr milan, (19 cyanolrousl- B anid ml-2 are
the same or different and represent a hydrogen atomor a group sel ected
from the gi&@yFPof 3 AFsIMeert § TAUP arfd 3»/& ky LagrpbanagHp - rQumnH- |

7N-, or -0-. 7]. (1 he .conp r the pharnmacol ogically acceptable
salt there6f d&c%(j} “&itn q‘r‘%ﬁ éinﬁ’ci #1245y a. hydrogen atom (11) The

conpound or t har coI |caII Lacce tabl e t her eaf_,accor di to (9)
or (10), wier éalrblo ga ag%gr gu#) el é“cagelc}’fr&ﬁ%tlﬁéltfeéil "ovithd gral
substituents;a @édr% 2group, a hal ogen atom a cyano group, a

di et hyl car banoyl group, a 01-03 al kyl group optionally substituted with

group(s) sel eqteq frlwl%ln% glf Q@ A ph AT rgu%%te Aldy Fulstituted with

group(s) selected from A2, a al kyl carb nyI group optionally

substi t ut edy iy gr @ég(esj)tesjelfQ@heqlgfrom A2, a 01-03 al koxycarbonyl group
optionally substituted with group(s) selected from A2, a cycl ohexyl group

opti onal | y asulistda utled wigrougy egp(isnaselve ciutd tirtameA? wia phgydp @)oup
optionally substituted with group(s) selected from A2,
selected from A3,
a Cl-C6 cycloalkyl group optionally substituted with
" group(s) selected from A3,
a Cl-C6 alkoxy group optionally substituted with group(s)
selected from A3,
a C3-C6 cycloalkoxy group optionally substituted with
group(sy selected from A3,
a Cl-C6 alkylcarbonyl group optiocnally substituted with
group (s) selected from A3,
a halogeno C1-Cé6 alkyl group,
a halogeno Cl1-Cé6 alkoxy group,

a 3- to l0-membered heterocyclyl group optionally

substituted with group(s) selected from A3,



a phenoxY group optionally substituted with group(s) selected fromA2, -
13 - a benzoyl group optionally substituted with group(s) .selected from
A2, a 3- to 10-nenbered heterocyclyl group optionally substituted with
group(s) selected fromA2, a 3- to 1Q-menbered heterocycl yl oxy group
optionally substituted with group(s) selected fromA2, and a 3- to

10- menber ed het erocycl yl carbonyl group optionally substituted wth group(s)

| ected f : 018 12) Th d t he ph | ogi cal |
Socont abl 6 oAt HohdV IR RE TSR S O DL GO T et TR L &gt oup.
sel ected frs%gfttgf‘tuft%ldl Qui ng P nsg}‘ lsSeLit?es Jdpents; & di methyl car banmoyl

group, a d- KoXy group “optro y substituted w'th group(s) selected

from A2, & L05-C3 RLIORLGRZI0NY I D00k 00Aoh SIS e i-h 7 oup(S)

sel ected from A2, nyl group optionally substit w th group(s

sel ected frQPAZt 1A RNENDRY HRHY QPO dan sulst idt echau th group(s)
selected . from A2, and a 3- to 10-nenbered heterocyclyl group optionally

substi t ut ed Wt R ognowHaesbeselde tiead fomiA2.sul fonyl (ghidupl e te@nzaund or the
pharmacol ogi cal |l y acceptabl e salt thereof according to any one sel ected
from (9) toeubbE)itutkeer eiinthAZrcaitt (v fsedlaviery graau@nf substituents: - 14
- a hydroxyl group, a halogen atom a cyano group, a nitro group, a

di et hyl carl®@ni@jil group, a di net hyl ami nosul fonyl group, a carbanoyl oxy .
group optionally substituted with group(s) selected fromA3, a Cl-C3

al kyl am no gr ou%%pti onal ly substituted with group(s) selected fromA3, a

01-03 al kyl grqup optionally substituted wt oup(ss) selected fromA3, a
Cl- lcs al koia/gr@ﬁtﬂ?&%ﬁttioéhalair}/laé‘li@soéigﬁ?g’é? \dﬁ [}ch[fr%&}( s%r%“éi'elc?t %Z@?m A3,A3a
cycl opropyl oxy group,.,o 0 y substitu roup(s) selecte rom A3,
a cycl ohexy™ ’grao%;}_g:tpét iagiﬁ‘é'lﬁ Yistibst i% e‘ﬁmﬁqﬁg)&yoéigsﬁp’s@ ected from
A3, a 01-0 | kyl carhol I i.onal suybst jt i r )

sel ected f?ld%o%,n(%a &g‘ %%glo a%d{% #‘g'rrg%[rdeug)n’hea{ )elcrlot:t%cléy% %@%u%%%ﬁﬁoa%%i

substi tut ed, Wt gr aups) 19ehREHRAdd AR oA 3y 1t 4 lnrenbeyed .

het er ocycl yl oxy group optionally substituted w th group(s) selected from

A3, a 3- tqol%éﬂ@&@@%é@@cgmqw@rgb&ﬂw, garca&&m%qnajﬂdupﬁutastitut ed

with group(s) selected fromA3, and a 3- to 10-nenbere
het er ocycl ydisu if-@rey la 1grydua rairiconald nowsibsirid w erl vga ha lgroun(1s)orsel ect ed

fromA3. [0019] (14) The conmpound or the pharnmacol ogically

group.

B represents any one substituent selected from the
following group of substituents:
an amino group optionally substituted with group(s)
selected from Bl and
a 3- to l0-membered heterocyclyl group optionally
substituted with group/(s) seleéted from Bl.

Bl: |
a hydroxyl group, an amino group, a Cl-Cé6 alkyl group, a
Cl-C6 alkoxy group,\a hydroxy Cl-Cé alkyl group, and

X represents -N= or -CH=,
[0013]

Further, preferred examples of the present invention

are as follows:



acceptabl e salt thereof according to any one selected - 15 - from(9) to
(12), wherein A2 represents the follow ng group of substituents: a

di met hyl car banoyl group, a di net hyl am nosul fonyl group, a carbanoyl oxy
group optionally substituted with greug(s) selected fromA3, a d-C3

al kyl am no group optionally substituted with group(s) selected fromA3, a
G -C3 al kyl group optionally substituted wth group(s) sel ected fromA3, a
Cl -C3 al koxy gr tlonaII ubstjtute sel ect rom A3, a
cyel opropyl oxu. of bubRoneraRaITy Stosbft Bhakare o8y Banty) SEERRERRUCr T om na
and a cycl y 0 i;ana Iy s r ): cted
from A3. %gg{T%gé%S%%ogﬁ gblgﬁekghaﬁ cghgg%ggl?gggc%egHg%?édggpﬁ'thereof
accordlng b?o%ByOﬁﬁﬁo%%h§9t%@os&Q%hQ%B mgttlﬁkoueh%reeulé%uéatﬂy%ﬂcﬂIownng
group -of substituents: a halogen atom an am™no group, a hydroxyl group, a
t but oxycar mr)ybaFm@@rgtzqug,t @r@up%p@'ﬂ@ﬂalgryo@;@hbs&1@u‘t@%t alikexy group, a
hal ogeno C -C3 al koxy -group, a 3- to 10- nenbered heterocyclyl group, a 3-.
t o 10- nenberedphetl esedyelyldoxy ogr adp, oca @i metrdpplodamydmeylougr oup, a

di et hyl car banoyl group, an ethyl net hyl car banoyl group, and a nethyl sul f onyl
group. [002@fionaldy- sCbe) iTheedompobndronrtse pledemacol dgiccaldly accept abl e
salt thereof according to any one selected from (9) to (14), wherein A3 is
the fol lowing gfdupTbt coBBeindentstha RARSHEACAPERCaAAYaRFABPEABLE, a

hydr oxyl group, a nethyl group, a nethoxy group a difluoraonethoxy group, a
t- butoxycaﬁ@éﬁyFéﬁFﬁngﬁﬁﬁﬁrdéng-tPo (10- PEnber e etdmodiclyd t§oup, a 3-

to 10-nmenb het er ocyc a di nmet hyl car banoyl group, and a
nethylsulf%ﬁjqoﬁﬁ88p r%ff)c%ﬁé gﬁ%ﬁgﬁﬁﬁmﬁr t he phar macol ogi cal Iy acceptabl e
salt thereqf accordln A0 an% ong sel ected from wherein A3 is

the foll ow n& glpé)uglo ub<t it uent’s a a§omt 0 al(fy(an)@oggeglﬁtet erocycl yl
rou a 3- I rocyclyl ulfonyl group,
group, dit@ kY 1c§%@2\§1 sﬂ gﬁto% YOI M ptg:ra 18md_3lyhe H&S) yl group

a met hoxy group, thoxy gro or the

phar macol ogitgah hy tagaept-dahe v3aldrfuper eof according to any one sel ected
from(9) to (16), wherein Y is -CH, -CH2-, -NH, or -N. [0021] (19) The
conpound o013 t:hecgh@rtmqolgqgs@aldp»tl@@t@qgtya@t&s&qlttuttettem% aeedig)g to (9)
or (10), wherein Al-1 is a group selected fromthe follow ng group of
substi t uentsgl eatpliemytlongr@yp, a net hoxy group, a net hoxynet hyl group, a

2- (tetrahydro-2H pyran- 4-yl oxy) et hoxy group, a 2- (cycl opropyl oxy) et hoxy
group, a 24 @ilmeBhaldeixyo)srdup -opkzonadXoetsvder igrowgs wi tdi reetdvd Gair banoy!|
group, a 2- [methyl (methyl sul fonyl)am no] et hoxy group, a 2- ethoxyethoxy
group, ZSFG3RFE@eﬁﬁéﬁydﬁbfuran 3- onxerthoxy group, a

2-[(39) - tetrahydrofuran 3- yl oxy] et hoxy q:oup, tetrahydr of uran- 3-

yl {Tﬁt hO?y% & [Kd: f §Z ]9 dc[y ;élrtbrﬂnélﬂo)ﬂroglrpow 1&1’@]{1@3 su 2stltut 1th

met hoxytetra of ura y Xy group, and a 2-

(tetrahydr 6 ?ﬁpﬂfraﬁ 5%@13%%b>?carbonyl group. [0022] (20) The
conpound or har. colo caIIy acce t ahl.e alqt t her ccordi to any
one selectéﬁ @&mﬁ 6%53 &h ?écgﬁléﬁfﬁ%lgﬁbuﬁlop ﬂ%ﬁh |y
substitute %n Q gggé@ g§) (21) The conpound or the
phar macol ogi cglly acceptable salt tHereof according to any one sel ected
from (9) tq (4on 18igr Bid AN ABING G & R Ryl @ p, or an
et hyl am no groupO 2) hegtoﬁgbund oglthe pﬁérnacologlca I;gggﬁeptable

salt there@kyyagyaMﬂﬂbﬂ(Azuw one selected from (9) to (21), wherein Xis
o a phenyl group optionally substituted with group(s)

selected from A2, '

a phenoxy group optionally substituted with group (s)

seleéted from A2,

a benzoyl group optionally substituted with group(s)

selected from A2,



[ 0023] (23) A conpound selected fromthe foll owm ng group of
conpounds or a pharnacol ogi cally acceptable salt thereof:

8- pi peridin-l-yl-1, 6-naphthyridi ne-2-carboxam de,

8- nor phol i n-4-y1-1, 6- naphthyrldlne 2-cay boxam de,

‘8- (4- phenyl pi perazi n-1-y1)-1, 6-napht hyri di ne-2- carboxanide, - 18 -
8- (4- net hoxypi peri di n-1-yl)- 1 6- napht hyri di ne-2- car boxam de,
8[3(nethox math )ypPiperidin:l-yl hthrld e- 2-_.car boxani de,
o 14 (2 (1 8 Pyl o B b ROy et 1 e T

yl1l-1, 6-na

N ot hyl- 3. Eﬁtb% (tgfg{egﬁvyﬁ%%?y%% selected from A2,

yl oxy) et hoxyl3pi pey '1@%e¥‘rb\é]3}ed17h@_t@%% )zlys &oﬁrotg%%ﬁﬂqy

8-14-[ 2- (cycl opropyl oxy) et hoxy] pi peri di n 1 - -

napht hyri disi@s2-igcareexanitde group (s) selected from A2, and

8-{4-[ 2- (di net hyl am no) - 2--oxoet hoxy] pi peridin-1-yl11- 1 6-

napht hyri diane—2- tmﬂt@&mhﬁe&%{eée(rdjdmmﬂmﬂm@yl@mmr@mmrﬂayﬂg 1, 6-
napht hyri di ne- 2- car boxam de,

8- (4- 12- [ mstuilppit(Lrietted smtfforg;m)msrio]sallmwcpimﬁ dih- 1-

y1l1l-1, 6- napht hyr| di ne- 2- car boxam de,

8- [ 4- (2- et H&¥tlhoxy) pi peri di n-1-y1] - 1, 6- napht hyri di ne-2- car boxani de,
8-(4-{2-[(3R)- tetrah dr of ur an- 3- yloX}q] et hoxyl pi peri di n-1-

y1}-1, 6- napht hyr(i4éi| eZCSE‘PBb‘%QmOGet e pharmacologlcally acceptable

N-ethyl 2-1.(3 t r ahydr of ran _

yl oxy] et ho(x%?i% r%’r% d:‘?r# %fffy éDpl?tWerirtﬁ T2 TS dhh e, t°

31541{ é nght Hys\%h&ar@qwz%;zj;; %gxtigé%)&ﬂoev}lgggx};glrpd perc!fdlsubstltuents

N- et hyl - 8- (4 ) hy.dr.of -

yl oxy] et ho>(<ayih i peri r?tr%tdﬁl “1 hgillr?r t%ytr?mdl ne-2- carboxani c?e nitro .
8-14-[2-(t oaﬂavdraofdarn@% DHAIRRNMN) &fay] Rl Rerd Ja bamoyl

yll-1, 6- nag}ht hyr| di ne- 2- crg’; boxar% de, E{ et hyI 8- 114 [Zﬂ(ct ert raartnhoydr of ur an- 3-
yl net hoxy) Q}ﬂwpy] rarpe;ﬂ@lmgekmﬂ}ca]rb@-[mplhgjmu@ ne-2- car boxam de

4- pi peridin-1-yl -isoquinaline-6-carboxam

4- ( 4- phenyldiineerazianihodylifogui roldupe- 6- car boxam de,

4- mor phol i n- 4-yl i soqui.nol i ne- 6- car boxam de,

4- (3S) - 3- (aretErbapmatiopy) gyerd dint-ibnAl]ls gl stol iuted-w iddy saun de,

[ (3R) - 3- (net hoxynet hyl ) pi peri di n-1-yl ]isoqui noline-6- carboxan de,

[ 4- (1, 3- tHilesd1eD -fomiAser azi n- 1- yl ] i soqui nol i ne- 6- car boxani de,
{4-[2-(tetrahydro-2H pyran-4-yl oxy) et hoxy] pi peri di n- 1-

}i soqui ndl irle=6 @éf]ﬁ’&fé‘}ﬁ% gr4DU{p4 C[Pztl( lopraRatodpEhddApi peri di n- 1-
| i soqui nol i ne- 6 car atn%;g . -8-(4-{2-[ (4- et hoxyt et r ahydr of ur an- 3-
yl) oxy] et h&XAPi per i ) rfnb apht hyri di ne-2- car boxam de, and

2- (tetrahydr AR QAR X ) thyI (2 &
napht hyri di n%EK1 I-(]i- pi g( ra rnoglall Oélxa;‘/j1 aﬁ%ﬁﬁ{te& %h group ( (24) A

phar maceut i gal, %lgf.d oy corrprl SI ng the corrpound or the pharmacol ogical ly
accept abl e salt thereof according to any one selected from (1) to (23) as
an active in@edeHroxy grodp? Jpthte PaF MGG e £QMRASId Qb acor di ng
to (24), wherein the pharmaceutical conposition is used for Ppronoting

ost eogenesigslected fAxP)n3lhe pharmaceutical conposition according to (24),
wherein the pharmaceutical conposition is used for inproving bone

met abol i sma cyclopdh)lckhe qimmprageditdreal 1 & st it uedocioftdi ng to (24),
wherei n the pharmaceutical conposition is used for the prevention or

treat nent afrcudisessel assotifatad Ad,t h bone net abol i sm ' (28) The
pharmaceutical conposition according to (27), wherein the disease

associ at ed anave lsgreesinerabal 1@ (o tostreoplar osilsstituted w29) A method for

i nprovi ng bone rret abol ism corrprl sing adm nistering an effective anount of

t he phar maBRIRE) Fssitd of Aedotding to (24) to a nmammal . (30) A
met hod for preventi r treating a di sease associ ated with bone
Tot abol | S Cohrir S Sy Lt St oy B Ut o SHIGUAT e Heth

phar maceut i cal ositi or di rgg to (24) to a mammal . - (31) A

met hod for gd?eL{Peﬁs( rF’ge]Oerc er(gaf 55t eoporosi s, conprising adm nistering an
effective anount of the phar maceutl cal conposition according to (24) to a
manmal . - 21 -

4-
4-
4-
yl
yl



Advant ageous Effects of Invention [0025] The conpound of the present
invention is highly safe and exhibits favorabl e disposition. Also, it has
an excel |l ent osteogenesis-pronoting action, and thus is useful for the
prevention or treatnment of netabolic-bome-di sease associated with reduced
osteogenic ability relative to bone resorption ability. Exanples of such
net abol i ¢ bone di sease i nclude osteoporosis, osteitis fibrosa

(hyper par at. hyr.qi_di oste cia, and further, Paget's disease, which
af fects sygtéﬁﬁggﬁggzﬁétg%sggﬁyﬁoﬁeou tabolism Particularly, the conpound

of the prege@%lbﬁgggtbqncksag§gggl fQnsenil e osteoporosis associated with
i mpai red osteogenic ability. Fur hgr, gﬁplication of the osteogenesis
pronoter of; Bhe pr egepkrbrvent har bt e il @du@f tikgradics to pronmotion
of healing of bone fracture, .a bone défect, "and bone di seases such as

ost eoart hristbs tas weld wash grvhe (i) elsd 1efctdentfirsthy yw3t,0 treat nent of

peri odontal disease, stabilization of artificial tooth root, etc. is

anti ci pat ed. 3Beser ilptimembefr ednibediementys 10024 group Hre ipmeddnt | nvent i on
will be described in detail hereinbelow - 22 - The substituents in

t he af or emsmisriddtgeherigdh taomel (&) ( 1Selwidtedd rexplfained. A represents
a '3- to 10-nenbered heterocyclyl group _optionally substituted wth
group(s) sél ect é@ filomembergrd heteroqys 1yl qad browie MF&E B TG/ v
group represents a group . selected fromthe group caonsisting of an

azeti di nyl S§P&HEUESSY ST P (Grodsles el Aylr ¢M6lp, a nor phol i nyl
group, a 1,4-dioxanyl aroup, a,piperazinyl, ar ..-an__azepanyl. group, a
1,4-diazep§nfr'gfbﬂﬁfngngngo ?Ft ﬁ%ﬁfégg%%%éiﬁ%ﬁl ﬁﬁﬁéjo ﬁiﬁﬁ%ﬁ%ygroup,
a tetrahyd%%_ %ﬁ%%ke%r%HQh %r%%%ﬂgﬁyQ&QE%ﬁgﬂygfg%pggy a tetrahydrof uranyl
group, a tetrahydroi soqui nol"inyl" 'group, and a éécahydroisoquinolinyl group.
Preferablyﬁoﬁlkﬁ a piperidinyl group optionally ' substituted with group(s)
selected fromAl', a piperazinyl group optionally substituted with group(s)

sel ected from Alisyorha BBREBAhENYE @heUphaRhkeRabbY csuhst bbeked awitkh
group(s) selected fromAl. [0027] Al represents the follow ng group of

substi t uentssl ta dhedle@ty lacgioauiinga tralaegeromt Gl ety ot oup, @ nitro
group, a carbanoyl group, a di C-C6 al kyl carbanoyl group, a O 7C6 al kyl

group opti adal,| whredesin ABt e pwietske ngrso upi(es )f csldlcacitred drraam A%, a O - 06 al koxy
-group optionally substituted with group(s) selected fromA2, - 23 - a

01- 06 al kylssdrsdariydengrsoup optional Iy substituted with group(s) sel ected
from A2, a 01-06 al koxycarbonyl group optionally substituted with group(s)
sel ect ed froh3ARIeR G306 @fcleFaingy 19T dup aoﬁbfi%‘rfﬁiﬁd]y FiHR tutted with
group(s) selected from A2, a 06-010 aryl_ group optionally substituted with
group(s) s&EEQREFGRYAZIMRDEIEHP ardy19x & oA 18 Sufsti t ut ed

w th group(s) selected fromA2, a 06-010 arylcarbonyl group aptigpally
subst Pt Ut 60 NI GrSubysy 6 CHDE from ag e B uR forberdd 10

het er ocycl r i u ifuted wt rQl ected fromA2, a
3- to 10- rré{r%eree g%étlre%%)a%}l%@x gﬁ dpeaopétN: o%a%]d;%nggs%fet%ut ed with '
group(s) selscted fi gg%q] 3 di%, ‘;W%]ﬁfaer‘ﬂ) et :g%clayl car bonyl
group optioﬁﬁ%%y 3&b§?¥?§?e mf?h gr&hp(s se ecte&hffga1 . Preferably, Al
is the fol oW, 107001y 1S Wastdd, ueH Sétraylm@krrg)qydalgmml yslpgen atom a

cyano group, a dinethylcarbanmoyl group, a 01-03 al kyl group optionally
substi t ut echritd tah nHOUP(sHL. £ I8l 1eefresdhf.r om A2,
(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 substituted
with C1-C6 alkyl group(s).
(7) The compound or the pharmacologically acceptable

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



a 01-03 al koxy group optionally substituted with group(s) selected from A2,
a 01-03 al kyl carbonyl group optionally substituted with group(s) sel ected
“from A2, - 24 - a Cl-C3 al koxycarbonyl group optionally substituted with
group(s) selected from A2, a cycl ohexyfigroup optionally substituted with
group(s) selected from A2, a phenyl group optionally substituted with
group(s) selected from A2, a phenoxy group optionally substituted with
group(s) selected from A2,, a benzayl group optionally substituted with
group(s) sadct SESFEIM Ro:% 28 g R0 Sréiber 6t et SH SRy A TG BUp OF
optionally _su i f Wi roup(s) selected fromA2,, a 3- to 10-nenbered
het er ocycl fﬁo%&thgrl%hng%gptgitr%# ‘l'y substituted with group(s) selected from
A2, and a 3- to - er,qc y L gr pt.i I
Subst it uted i Chogr SLB(S) SalBer e Fromr A Nore gt ere oy SR PdS esent s
the followisng tghQUR Qff SURIHLIWRNGS ofdidiR! i iR RaMmondr QUP .+ A

Gl - C3. al koxy group optionally substituted with group(s) selected fromA2, a
C - 03 al koxygar herye igr qup sopt=onal |y substituted wi th group(s) sel ected
from A2, a phenyl group optionally substituted with group(s) selected from
A2, a phendoplgloup optionally substituted with group(s) selected from A2,
and - 25 - a 3- to 10-nenbered heterocyclyl group optionally substituted
with group(s) séPecthd fpoprA2d po02BE nharspredentsatlhey Bolcepliakdegr oup of
substituents: a hydroxyl group, a halogen atom_a cyano group, a nitro
group, a calbandyledRpigeeeerardi tQ 20y Aney|searsEmsy Ifoup,) £i Cl1- 6

al kyl am nosu7l fonyl group, a carbanoyl oxy group optiqnally substituted with
group(s) sél’dct &@FFdm ABe geae glw%ﬁ no lgricud-ptdBIFHaly substit ut ed
with gr oup(fa Sng ec( ed )f_r om A3, a C-C6 al kyl group optionally substituted
with group(s)Serfected’from A3, a O-C6 cycloal kyl group optionally
substituted with group(s) selected fromA3, a C-C6 al koxy group optionally
substituted with group(s) selected from A3, a C3-C6 cycl oal koxy group
optionally substituted with group(s) selected fromA3, a O 7C6

al kyl carbonyl group optionally substituted with group(s) selected from A3,
a hal ogeno O -C6 al kyl group, a halogeno O -C6 al koxy group,

[Chemical formula 2]

(I-2)

wherein each substituent represents the same meaning

as in the general formula (I),



a 3- to 10-nenbered heterocyclyl group optionally substituted with group(s)
selected fromA3, a 3- to 10-nenbered heterocycl yl oxy group optionally
substituted with group(s) selected fromA3, - 26 - a 3- to 10-nenbered

het er ocycl yl carbonyl group optionally spbstituted with group(s) selected
fromA3, and a 3- to 10-nenbered heterocyclyl sulfonyl group optionally
substituted with group(s) selected fromA3 Preferably, A2 is the foll ow ng
group of Substituents: a hydroxyl grou a _hal.,ogen _at cyano group, a
N tro oroup. o Bt AJFCAT ALt BRSURETS ar ot CAPBATBIR of oup, Can

et hyl net hyl.car. | _gF di hy| Q)q:%q{ .. gr 3 anoyl oxy
group opti 5%%5%3%%21)&& ih%i%é) v?n tah ténr )(é)ufg?s) se %%t%cfcgre%&&gn gtahréi-CS

al kyl am no 4giQup Pt @RAli I, SRS it Utegh W th groun(s) s¢l-ected tromA3, a
Cl -C3 al kyl” group optionally substituted with group(s) sel ected from A3, a
a - C3 al koxy-gr oup- ,optd onal .l y substituted with group(s) selected fromA3, a
cycl opropyl oxy group optionally substituted with group(s) selected from A3,
a cycl ohexy{lo@y jgroup optionally substituted with group(s) selected from
A3, a 01-03 al kyl carbonyl group optionally substituted with group(s)
selected from A310a HakogempoOhd06rakkyl pgroupcodckhakedéy 01- 06 al koxy
group, a 3- to 10-nenbered heterocyclyl group optionally substituted with
group(s) seélcserdgblicomads, therzpl agchrqigng -helfer ethaietiey dedyd yilSoxy
group optionally substituted with group(s) selected fromA3, a 3- to .

10- nenber ed  RAECFEYCIAHEar bonyl group optional |y substituted with group(s)
sel ected from A nd.a 3- to 1Q-nenbered heterocycl.yl sul fonyl group
optonal 1y SubetHbt SaCwFPREGHBHCE) Co8 sbectarpipoasalty “ e O F

pref er abl y.’acA2 i Sabtlbee sfa |4 %\M e ¢ %%o(}fdisrlUbsgoi t ntosr: i ”%}k{]JJJeCi r baroyl
group, a di rrecteﬁjy amnosu onﬁ group,. a car bano oxXy groug optionally :

substi t ut ed wit tlsgrao seliectied ffrr‘?:fﬂ A3, &11'0(9%@ I%IJ(%{IB NG group

optionally substitut wth group(s) selected from A3, 03 al kyl group
optional | y syst;idided . with group(s) selected from A3, a 01-03 al koxy group
optionally substituted with group(s) selected from A3, a cycl opropyl oxy

group opti enalydrosyhstgridifd avHan geeupR(tom sel egtet fgmp3,a and a
cycl ohexyl oxy group optionally substituted with group(s) selected from A3.
[ 0029] dimethylcarbamoyl group,
a C1-C3 alkyl group optionally substituted with group(s)
selected from A2,
a Cl-C3 aikoxy group optionally substituted with group (s)
selected fromhAZ,
a Cl-C3 alkylcarbonyl group optionally 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 pﬁenyl group optionally substituted with group(s)
selected from A2,
a phenoxy group optionally substituted with group(s)

selected from AZ,



A3 represents the follow ng group of substituents: a hal ogen atom an am no
group, a hydroxyl group,a cyano group,a 01-06 al kyl group, a 01-06 al koxy
group, a hal ogeno 01-06 al koxy group, a 01-06 al koxycarbonyl am no group,a 3-
to 10-nenbered heterocyclyl group,a 3-180- 10-nenbered heterocyclyl oxy
group, a carbanoyl group, a - 28 - di 01-06 al kyl carbanmoyl group, and a
01- 06 al kyl sul fonyl group. Preferably,. A3 is the follow ng group of
substituents:; a _hal.ogen atom_.an ino _qgrqup, .a hydroxyl group, a

t but oxycar BoRyIr &M rio grroélt?p,Opatlﬁfﬁg?yal socd'rpc(')‘i?ﬁdhé'lﬁ%-(%og‘méosﬁy group, a
hal ogeno O%éqgc%%@0§%0g{%%p, a 3- to 10- nenbered heterocyclyl group, a 3-
to 10- menbéred heterocycl yl'oxy group, a di nethyl carbanoyl group, a

di et hyl car bamuyl: 9rQURke @R Rl YRt carhanmy, OroR.oand @ met hyl sul f onyl
group. More preferably, A3 is the follow ng group of Substituents:

a 3- to 10simhaned etarecYGloady FHawsted Maidiy |yl fonyl group, a nethyl
group, and a difluoronethoxy group. [0030] B represents the follow ng
group of subsH ttwentos-meai earidN O eGledtir yafitylenal lgrsiyhsiddidred i t h group(s)
selected fromBl and a 3- to 10-nenbered heterocyclyl group optionally
substi t ut ecsuistth tgrtegp (WSt hs elrectoad ) f ragmeBited fromPrégf,eraaldl y, B 1S an am no

group optionally substituted with group(s) selected fromBl. Mor e
preferablya B-i $oan Vamand egiesu e te nastied vardaid grou g rasr &P teitdnd ldii no
group. Bl represents the follow ng group of.substituents: - 29 - a

hydr oxyl gEelstidntas mo tdr Fepurd s01-06- oa98d fgrBuBi2-a C1-06 al koxy group,
a hydr oxy %é—ﬁ% al kyl group. Preferably, Bl is a 01-06 al kyl group. [0031]
The substi t0&it’d in the af orementioned general formula (la) will be

expl ai ned. (12) The compound or the pharmacologically

acceptable salt thereof according to (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
grbup(s) selected from AZ,
a phenyl group optionally substituted with group(s)
selected from A2,
a phenoxy group optionally substituted with group(s)
selected from A2, and
a 3- to 1l0-membered heterocyclyl group optionally
substituted with group(s) selected from A2.

(13) The compound or_the pharmacologically
acceptable salf thereof according to any oné selected
from (9) to (l12), wherein A2 is the following group of

.- substituents:



In the formula, each substituent represents the sane neaning as in the _
general fornmula (I). Al-1 and Al-2 are the sane or different and represent
a hydrogen atomor a group selected fromAl. Preferably, Al-2 is a hydrogen
atom Preferably, Al-1 is a greup4selected fromthe follow ng group
of substituents: a hydroxyl group, a hal ogen atom a cyano group, a

di net hyl car banoyl group, a 01-03 al kyl group optionally substituted with
group(s) selected fromA2, a _01-03 al koxy graoup.optionally substituted with
group(s) sél g‘é’tdgﬁxfyrlo%rﬂfzp’aao%‘- gaelrkyal)%é)egg’b@nyciy gqoo@pr%élﬁ%/’i @ng\ RV
substitute Lthar |_egt r i - gr oup
opti onal | y%é,r\lg%l t'i %u;aggl(e\?\n% h%gﬁo%ﬁgr% )l g%}dg%t'egi 191313%3[ }%&?&%@%ﬁﬂ%l group
optionally jituted with group(s) selected fromA2, a phenyl group
optionally "substituted with group(s) selected fromA2, - 30 - a phenoxy
group opti gnaldrpasiRatddtuteduy tdbtareo(is) seladtad dd amed, g lienzoy|
group optionally substituted with group(s) selected fromA2, a 3- to

10- menber eddietcareac yfalopl 2gr,oup optional ly substituted with group(s)
selected from A2, a 3- to 10-nenbered heterocycl yl oxy group optionally
substi t ut ed WiltH€ greduplsnisel ester fardrmoaR 1 lahd ub S-1 ttus ek -wigitber ed

het er ocycl yl carbonyl group optionally substituted with group(s) sel ected
fromA2. groupirse megfe@rt@tﬂ Vrom 2B, s a group sel ected fromthe follow ng
group of substituents: _a di nethyl carbanoyl group, a 01-03 al kox (S%r oup

opt i onal | y st Gy g vd SO Slel e URP Firidhh 2, Wi T Axe3

al koxycar bonyl gro optiagnally substituted with group(s) selected from A2,
a phenyl grst%]f%rﬁcrgfﬁ %g’ubsti tuted. with group(s) selected fromA2, a

phenoxy group..opi4 onal .y substitut.ed w-th aroun( el ect.ed , and a
3- to 10- neamF)belr‘gtdg ﬁagl St cfc qup gorpotulponoapjtliyoﬁséi S?/C(l:%%tg Alsﬁjttgnd %ﬁrchﬁ% Qér%oup( s)’

sel ected frscgﬂéé%e ropPadicularly and further preferably, Al-1 is a group
selected fromt edfofl l'owi ng group of substituents: a phenyl group, a

net hoxy gr QURyy & JEIPOEBE ol Wi dhally substituted with
2- (tetrahydr o-y2H- pyr an- 4-yl rc}%(&ly)&ei{ hoxy gr oupy, a 2- (cycl opropyl oxy) et hoxy

group, a 2-{Huptdylmdd)ed-from A3, oxoet hoxy group, a di nethyl car banoyl
group, a 2- [methyl (nmethylsul fonyl)amn no]ethoxy group, a 2- ethoxyethoxy

group, a 2-§ (SRrdretrdhydr of inan-@t ydroxyl]ethoxst growg] vaith
2-[(3S)-tetrahydrofuran-3- yl oxy]ethoxy group, a 2-(tetrahydrofuran-3-

yl met hoxy) ettoxy(gr age& gdhifazxoy|Afr oup, a 2-[ (4-
met hoxyt et r ahydr of ur an- 3-y1) . oxy] et hoxy group, and a 2-

(tetrahydr ¢ ZH-7 an-kclygangorethaaasr bunyl o bip . splogequted witkonpound
havi ng the general fornmul acél%é?havi ng each substituent as specified bel ow
i s preferafi®up(s) sRlacte; ditfryl group optional ly substituted with

Croun(s) odl ot o (1RGP R B R AR P Lt fo e
wth gr oup(SstSsteilteucgeead V}‘irtq}méb__\lrduﬁs)i ssetlheec,geooll IJ_pﬁ[\éintl‘ngA:g,r oup of substituents:
a 3- to l0-membered heterocyclyloxy group optionally

substituted with group(s) selected from A3,
a 3- to 1l0-membered heterocyclylcarbonyl group optionally
substituted with group(s) selected from A3, and
a 3- to 10-membered heterocyclylsulfonyl group optionally
substituted with group(s) selected from A3.
[0019]

(14) The compound or the pharmacologically

acceptable salt thereof according to any.one selected



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 Cl-C3 al kyl
group optionally substituted with group(s) selected from A2, a Cl-C3 al koxy
group optionally substituted with greoupfs} selected fromA2, a Cl-C3
al kyl car bonyl group optionally substituted with group(s) selected from A2,
a O -C6 al koxycarbonyl group optionally substituted with group(s) sel ected
fromA2, - 32 - cl xyl . grou ti_onal | bstitut i group(s)
sel ected f;5ﬁPAé??a%éhéggﬁ’gwggﬁeégtg%néF%feguﬁs%i?&Fegé%a%y%#%up(s)
~ selected frgghégofasggg@q{%eg%gqp optionally substituted with group(s)

sel ected from A2, a benzoyl group optionally substituted wth group(s)
sel ected fLOMAchd13arbA@mdY1Merbened ahet ale@Eyalani ngdsQuUF 2RI oy,
substituted with g?oup(s) sglg?tedbfron1A2, g%g; to 10-rnsrrtllgj[erg}g%I :
het er ocycl gl @xybameypogpt gevall ypsubskillyt edpattit @eaupish seloegt@d from
A2, and a 3- to 10-nenbered heterocyclyl carbonyl group optionally
substi t ut edewiethegr dups p3sel ected from A2, A2 is the foll ow ng group of
substituents: . a hydroxyl group, a halogen atom a cyano group, a nitro
group, a diaMeth¢Bcadbadeylingr gueura ogiteéomalldar isarrsyli tyrtewp w idm
et hyl net hyl car banoyl group, a di nethyl am nosul fonyl group, a carbanoyl oxy
group opt i GF&MPY ssulsstiechedd fiwiorh Agroup(s) sel ected from A3, a 01-03
al kyl am no group optionally substituted with group(s) selected fromA3, a
O -C3 al kyR §roty 6ptivénSFiPs ghstiongtldd ﬁ%gﬁ@%\}&éw% SCS® FYom A3, a
01-03 alkoxyl%rgu %ptio |1y substituted with group(s) selected from A3,
- 33 - a cycrop 8§y|69? ggdup optionally substituted with group(s) selected
from A3, a_cycl ohexyl I |1 i P (
sel ected fFo#ﬁAgg §¥6%§é3%§?§@1gﬁ%ﬁ%ﬁ%ﬁlé}gﬂgﬁﬁﬁﬁﬁﬁﬁgﬁw@HQL%Q%#¥U§ﬁd W th

group(s) selseted f romA33 a hal ogeno A -C6 al kyl group, a hal ogeno 01-06
al koxy group, a 3- to 10-ménbered heterocyclyl group optionally substituted

with groupisk2el-gcted1bs U tibRaldyrenkerad hetenragyc! yl oxy group
optionally sul%%?i ?Dut g% wiX?]hmgg%ogg(O?) sel eciyggs fromA3, a 3- to 10-nenbered
het er ocycl yWreamphenylsegeette OFtdoanalll,y asubst i-tuted with group(s) sel ected
fromA3, and a 3- to 10-nenbered heterocyclyl sul fonyl group optionally
substi t ut ed wiyich ofpleoypox)ly Selcegt et tfitom1AY, sAbdts tidted elidtdw ng group of
substituents: a hal ogen atom an am no group, a hydroxyl group, a

t but oxycar waeprds) neegested £ @6 -al kyl group, a 01-03 al koxy group, a
hal ogeno 01-03 al koxy group, a 3- to 10- nenbered heterocyclyl group, a 3-
to 10- menber ed hé@éréb?cF?W@%?nér@Etha BhastRYPEaEBERBYY group, a

di et hyl car banoyl group, .an et hyl net hyl car banoyl group,
acceptable salt thereof according To any one selected

from (9) to (l14), wherein A3 is the following group of
substituents:

a halogen atom, an amino group, a hydroxyl group, a t-
butoxycarbonylamino group, a Cl-Cé alkyl group, a C1-C3
alkoxy group, a halogeno Cl-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.

[0020]



and a net hyl sul fonyl group, B is an am no group, a nethylam no group,
or an ethylam no group, and X is -N=. [0033] - 34 - A conpound havi ng
the general fornula (la) having each substituent as specified belowis
preferable: Al-2 is a hydrogen atom- 16 - Al-1 is a group selected from
the follow ng group of substituents: a dinethylcarbanoyl group, a d-C3
al koxy group optionally substituted with group(s) selected fromA2, a d-C3
al koxycar bonyl p tionally . substituted with.grou sel ected from A2,
a phenyl group g%ﬁj Eg | yOLhBS ﬁjt%fe%h\?vi%a aﬁ?%ﬁﬁ%%?lg ﬁi&t ed fromA2, a
phenoxy gr i.enal_ly.s It ut | l.e fr A2, and a
3- to 10- ngl#%gﬁgébggt gfa())igygp}%%eégo%%c\gﬁhqg%f&ll&;(a?é,sz'?llet S}:eggcv%let group(s)
sel ected TEOMEAZ0) o (144 1 §n@rBRAUR3SEILEhRd fnamtihe iQldQwidrg group of
substituents: a di nmethyl carbanmoyl group, a di nethylam nosul fonyl group, a
car.banoyl oxyrgreupeeplsi:onal |y substituted with group(s) selected fromA3, a
Cl -03 al kyl am no group optionally substituted with group(s) selected from
A3, a O -C3 akkygegr atpmyptinoBaliny suestd,t ut &ddmoxdy 1ggawus) asel ected from
A3, a O -C3 al koxy group optionally substituted with group(s) selected from
A3, - 35 meahgyclapuepyleoxe tgrosyp goptiponal Idi fSwvstonterthed ywigtougr,owp( S)
sel ected from A3, and a cycl ohexyl oxy group optionally substituted with
group(s) sérbetedyregpoaylanino AFoUP,a agrioup s dlle efesin t he f ol 1'owi ng
group of substituents: a 3- to 10-nenbered heterocyclyl group, a 3- to 10-
nenber ed hEEELEOFYICHYIx P rGBup & §‘n§Ph}IOs‘Hleredg¥’§t}§,rO§YI?é{ gr oup,
and a difluoronethoxy group, Y isS - . -~CH2-, -NH, or -N Bis an
A no_ ar ouB T oA e AR IS LGP GREToHT. SRy B b TSEOg S YL x|
- N=. [0034]g ou As the conmpound having the general formula (1), ones
denonst r at &4 °i H'Exanpl es are particularly preferable. Particularly, the
foll ow ng conpo fera . -
8-piperidin-1-yg???G?EEpE?ﬁg??Q?ngg2?%§r 8?595 8}Oglcally
8- mor phol i B 4oyl-116- napht Ry digke -2 CAANMAMPA®ny one selected
8- (4- phenyl pi pérazin-1-y1)-1, 6- napht hyri di ne-2- car boxam de,
8- (4- met hoxyeimpeni)dicky: 1-1y1d), - lnerRaphtihy riidinge: Fo 0@ @dtip of
8-[ 3- (et hoxynet hyl ) pi peridi n-1-y1] -1, 6-napht hyri di ne-2- carboxam de,
substituents:

a 3- to l0-membered heterocyclyl group, a 3- to 10-
membered heterocyclyloxy group, a methylsulfonyl group, a
methoxy group, and a difluoromethoxy group.

(18) The compound or the pharmacologically
acceptable salt thereof according to any one selected
from (9) to (16), wherein Y is -CH-, -CH,-, —NH—; or -N-.
[0021]

(19) The compound or the pharmacologically
acceptable salt thereof according to (9) or (10), wherein
Al-1 is a group selected from the following group of
substituents:

a phenyl group, a methoxy group, a methoxymethyl group, a
2—(tetrahydro—ZH—pyran—4—yloxy)ethoxy group, a 2-

(cyclopropyloxy)ethoxy group, a 2-(dimethylamino)-2-



8-{4-[2-(tetrahydro-2H pyran-4-yl oxy) et hoxy] pi peridin-1yl}-1, 6-napht hyridin
e-2-carboxam de, - 36 - N-ethyl-8-14-[2-(tetrahydro-2H pyran-4-

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

8-{4-[2-(cycl opropyl oxy) et hoxy] pi per+din-+-y11-1, 6-

napht hyri di ne- 2- car boxam de,

8- (4-[ 2-(di net hyl am no) - 2- oxoet hoxy] pi peri di n-1-y11-1, 6-
naphthyridine-%-hcarboxarride,a %lhék dinegﬁylcarbangxhlptpgigzin-1-y1]-1,6-

napht hyr | S22 Sarbokaifde, JLCarDaney IS

8-(4-(2-] Iy ( Lsylf I i_nal et j j.djn-1-,_
V1L 1. 6 naghny e S S h R AR e R M2
8-[4-(2-et j G n- ] k)G-dapht i i ne-2-- car boxam de,
8-(4-12-[(%%§¥?%?$g%§ rgﬁﬁ?gk-§¥3¥§¢§%2thoxylggﬁgkﬁhpﬁi jal-l,G-naphthyridi
ne- 2- car boxam:g8,e hhcatvh Y roBr, 4= 2 [((3R))-ttedramaof -3

yl oxy] et hoxyl pi peridi n-1-yl1l1-1, 6-napht hyri di ne-2- carboxam de,

8- (4-{2- [ ( 3F)oxtyatertalydr afraran- 3 Y-opxdmtdropadqfivrerr-di-n- 1y1} - 1, 6- napht hyri di
ne- 2- car boxam de, N-ethyl-8-(4-12-[(3S)-tetrahydrofuran-3-

yl oxy] et hoEither= vdiert-hoxyl Brrbud- nap hitthyarzd adi Inerrucarsh @xalnd de,

8-{4-[ 2-(tetrahydrofuran-3-yl net hoxy) et hoxy] pi peridin-1yl1l-1, 6-naphthyridin
e- 2- car box Atde x yNedtanyog-qfaran—Gretl) gipdresthazah-3-oup, and a 2-

yl met hoxy) et hoxy] pi peri din-1-y11-1, 6-napht hyri di ne-2- carboxam de, - 37 -
-4<piperidirﬁqQHﬂahXA;ﬂﬂ%ﬂﬂgﬁﬁ§ﬁﬁﬂcéﬂﬁﬁﬂkhﬁQﬂ9XYcarbonyl group.

4-(4-phenyIQ§ razin-1-yl)isoquinoli.ne-6-carboxam de,
4-n0rpho|iﬁ-i£§ﬂisoquinoIine-6-carboxanide,

4-1(3S)-3-(neth e 1) piperidin-I-yl]isoquinagline-6-.carboxam de,

41 (3R -3 (et nokgmetho TENBERPE: 1 HHk] PRERH RO PR LEA boxam de.
4-14-(1, 3-t '5%%QJ -YylJ)-pirperazin-d - ' j ines 6- Qg de,
4-{4-[2-(té%iahyé?%f%ﬁ%gﬁ?gﬁ%ﬁ%gftf¥#%?§%§$%g?%é?ﬁﬁ?ﬁFf%%ﬁisoqﬁfnoline-6-ca
rboxam de, from (9) to (19), wherein B is an amino group optionally
4-{4-[2-(cyc|opropyloxySethoxy]plper|d|n-IyI}lsqu|nollne-6-carboxan1de,

t rans- 8- (4l dtlidurmihaitetdatysdrafiandup (s) .
yI)oxy]ethoxyIpiperidin-I-yl)-1,6-naphthyrié?ne-2- car boxam de, and

2- (tetrahydr o- 2KR2pyr @hedecphoryhdt byl the( Pheambapbplitably

napht hyri di n- 8-yl ) pi perazi ne-1|-carboxyl ate. [0035] The phrase
"optional | ycepstalte esch lw ttiie rgyodt ercadalndimef ercs argy eirteheve s tregl
unsubstituted or being substituted with one to three substituents. The
"3- to 10- eFer@d Heét driddycliergicuP irefesy amig o measti i nyl group, a
pyrrolidinyl group, a 1,4-dioxanyl group, a hexahydrofuro[ 3. 2. b]furanyl
group, a pi YdiaRAR QIR REP ra S0 ph &1 G IRAA T GU P T AR per azi nyl group, an

azepanyl group, , 4- di azepanyl. group, a pyrrolyl group, a thiazoyl group,
a pyridyl'groupfﬁg}tgpﬁaﬁﬁﬂg8ﬂépi8§Itg? §§a¥m6F8§89gSaﬁgﬁrahydropyranyl
SLOUP, o) S e Aol aty el s el grpup, or o

decahydr oi soquitnol 1 nyl™ group. 0 cycl yl oxy
group" is Hﬂﬁmﬁf@ﬂGQEﬁt&ﬂﬂedQ%ég%ﬁm@gfWﬁﬁb$£§d het er ocycl yl group to which
an oxygen atom i s ‘bound, ard refers to an azetidi nyl oxy group, a
pyrrolidinylogexysgroup, piperidinyloxy group, a norpholinyloxy group, a

pi per azi nyl oxy group, an azepanyl oxy group, a 1,4- diazepanyl oxy group, a
pyrrayl oxy grouyp3s)aat Bbageyhexgegeedpd &rpyr @yl @xy 185690, gdoup of

t et rahydropyri dyl oxy. group, a tetrahydropyranyl oxy group, a

t et r ahydr ofasmgrydraky o@r euphaaraetorlaltyidyadi 18,0 Gld degl d apilleoxgya Igr dls reyt :a
decahydr oi soqui nol i nyl oxy group. The "3- to 10-nenbered

het er ocycl y8l-gairdzoniyd i ngrleyp™ i, $ -infage refhorreineintd -oneth r3ro stamm il ,menber ed

het er ocycl yl group to which a carbonyl group is bound, and refers to an
azet i di nyl Gamsompyiolgmoup,y la Ipyarmeinhdimg ickimsoridH cagramysmiale,

pi peridi nyl car bonyl group, a norpholinylcarbonyl group, a

pi per azi nyI%dﬂbmnygﬁmr%lﬂ‘i‘mldxénﬁmmr@WZ‘an
azepanyl car bonyl group, a 1, 4-di azepanyl carbonyl group, a pyrrolyl carbonyl
group, a t SRR onyl group, a pyridyl carbonyl group, a

t et rahydropyri dyl carbonyl group, a tetrahydropyranyl carbonyl group, a

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

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

10- nrenber 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 peri di nyl sul fonyl group, a norpholinylsulfonyl group, a

pi perazi nyl sul fonyl group, an azepanyl sul fonyl group, a

o B o T N Y



The "C.-C6 al koxy group” is the aforenmentioned C -C6 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

"Cl- C6 al koxycarbonyl group” is the afpgenenti oned Cl-C6 al koxy group to
whi ch a carbonyl group is bound, and is preferably a nethoxycarbonyl group,
an et hoxycarbonyl group, a propoxycarbonyl group, an i sopropoxycarbonyl
group, or t - but oxycar bonyl, group. . - 40 - The, " Cl-C6 al kyl car bonyl
group” is %ﬁé4éfﬁ @ﬁ%ﬁ??ﬁﬁ%ﬂfﬁgl%g§%%”6ﬁ’QjQﬂﬂyﬁﬁyﬁﬂﬂ%ﬂ?if'barbonyl group is
bound, a”déaEb%&%Bﬁh%bly an acetyl group, an ethyl carbonyl group, a
propyl car bonyl” "group, "an i sopropyl carbonyl group, or a butyl carbonyl group.
The "Cl1- 06 cal kyl sul.f R sl - af,qr.enment i Q! - | kyl, group to
whi ch a suP?J?%ﬂ%gﬁgﬁgw%?Q€§ﬁﬁé?p%ﬁﬁgﬁélSré?gfgﬁfiqgﬂﬁ%t y §§1 oé&l group,
an et hyl suldfomyxeieien, a propylsul fonyl group, an isopropylsulfonyl group,
or a butylsul fonyl group, of which a nmethylsul fonyl group or an

et hYl sul f oy { 4G/ [@uH tie riFbryRl Ho-efea=e, - AFha Sy @k JloiGe rdldaH- 1gr oup” i's
the aforenmentioned C-C6 al kyl group to which a hydroxyl group is bound,
and i s prefydnalil,\6-aappdhgxyrenaA2 greolmxamniaienydr oxyet hyl group, and a
hydr oxypropyl group, of which a hydroxynethyl group and 'a hydroxyet hyl
group are moredhylefSer{dbl[€.- (tetrathelrccRHopwypal-dad kyl group” is a cyclic

al kyl group havin% a carbon nunber of 3 to 6, and is preferably a
cyclopropybﬂgﬁdﬂﬁ,h@Xdﬂéﬁéﬁﬂﬁwﬂleﬁnn%}Timﬁnﬂ%ﬂﬁﬁhXHl%;ﬂﬁn%‘ or a cycl ohexyl
group. The "C3-C6 cycl oal koxy group” is the aforenentioned C3-C6

cycl oal kyl GO d%hi ch an oxygen atomis bound, and is preferably a

CYC| 0BT OBY 0% S0P 3 Yl SHN) O AU 2 Yl POy ST oup, or @
phenyl groyp, Hyﬁﬁiygyﬂg'jﬂﬁ%ybﬁﬁgﬁ}ﬁ%'naphthyl group, of which a phenyl

group is prefera aryl oxy group” is the aforenentioned

06010 aryl rioun Lo Whieh AR XYAEND AL BAhe A .5 & Phengky gt oup,

an i ndenyl oxy group, an napht hyl oxy group, a phenoxy group is

pref er abl e.n P HRG-GCH -2 W LR hQMlgegr oup” is the aforementioned 06-010

aryl group to which a carbonyl group is bound, and is a benzoyl group, an

i ndenyl car Benyl- @riedsah vane ri At yileardamd 1 grigua,, &f which a benzoyl

group is preferable. The "di 01-06 al kyl carbanoyl group” is the

af or enment i oregh tOlrA6 ialdepl- cgrrdnapx amd dshi ch a car banoyl group is bound, and

is preferably a dinethyl carbanoyl group, a diethyl carbanmoyl group, or an

et hyl met hyl&arddioylmeghoupime thy 1 SThe Srdil )GIni06> la thyd xpni rigead fdimA 1 gr oup” i's

t he af orementi oned 01-06 al kyl group to which an am nosul fonyl group is

bound, and}ﬂ§W&NQTQ%HNBP%%%ﬁgﬁﬁﬁﬁnQ%ﬁhﬂﬁﬁﬂﬁQ%ww group. The "01- 06

al koxycar bonyl ami no group” is the aforenmenti oned 01-06 al koxy group to

whi ch” a cardsdrfy Eficde PSR A=Y ) BIRTE L Hidr i< Prefdrdmph tyridine-2-

t but oxycar bonyl am no, gr oup. The "01-06 al kyl am no group” is an am no

group to vWﬁ%ﬁ$9ﬁﬁ?%ﬂe’the af or enenti oned 01-06 al kyl- groups i s bound, and

is preferabjy a neth m I - A2 - ] group,..a ; _

propyl am n? g<r42u{pr§3 [a(#@s g%%o%ﬁ%on%&garnou%%’loﬁx%}agr%éuq%;g };;}(r)ﬁ lgjoe é(\:;lrdolunp.1 [ 0038]

- The "hal og 0O1- r A r ntioned 01-06 al kyl group
“that is su%éltqi ?Ldt%g‘aﬁ}{%#yr%ogg%n 2at%oatrr]{l§>a OgéInEI es thereof include a

f1 uor omet hy- gneup.g -2 i fl-uorgetd r LU £id 4411 uoromet hyl group, a

fluoroethyl group, a difluoroethyl group, a trifluoroethyl group, a

f | uor opr opw axyouhex yiffilgearionremd y 1gr-ouy e - raa gty wiotiopsr-apy|  group, a

fluorobutyl group, a difluorobutyl group, a trifluorobutyl group, a

f | Uor opent argraoigmide,di f | uoropentyl group, a trifluoropentyl group, a

fl uorohexyl group, a difluorohexyl group, a trifluorohexyl group, a

pent af | uor det AH { Zgr [olBS,) & dievedfytdiarfopraopyd — ygraoup), e teh aroniad I peoriabiut -yl - gr oup,

a chl oronet hyl group, a dichloronethyl group, a trichloronethyl group, a

chl or oet hylYlgroup - rerdi tdt rordbiatemd - qprgxkami ag 4 chl or oet hyl group, a

chl oropropyl group, a dichloropropyl group, and a trichloropropyl group.

The "hal ogeno 01-06 al koxy group” is the aforenentioned 01-06 al koxy group

that is substituted with hal ogen aton(s). Exanples thereof include a

fl uoronet hoxy group, a difluoromethoxy group, a trifluoronethoxy group, a

fl uoroet hoxy group, a difluoroethoxy group, a trifluoroethoxy group, a

fl uoropropoxy group, a difluoropropoxy group, a - 43 -



trifluoropropoxy group, a fluorobutoxy group, a difluorobutoxy group, a
trifluorobutoxy group, a fluoropentyloxy group, a difluoropentyl oxy group,
a trifluoropentyl oxy group, a fluorohexyl oxy group, a difluorohexyl oxy
group, a trifluorohexyl oxy group, a pemntatl uoroethoxy group, a
hexaf | uor opr opoxy group, a nonafl uorobut oxy group, a chl oronet hoxy group, a
di chl oronet hoxy group, a trichloronmethoxy group, a chl oroethoxy group, a

di chl or oet hox roup, a trichl oroethox ro a .chl oropropoxy group, a
di chl or opr 58%9%&F§Jﬂﬁ_d>_é(E§86%F5F85%6g6§§gﬁ¥5ﬁ51 The "hal ogen atont

can be, for

X L e, l.uar.i. at.om, ,.a .chd or.i . a byomne atom or
an i odi ne é’tloﬁsq%ft%\?ﬁ%éltﬁng)%frll%ﬁ r%eryalt}on%’omr %aapgﬁih?ﬁ%n@emget (t)Hm is preferable.
[ 0039] CaE@%X%%H@%itreatnent" refers to curing or inproving di seases or

synptoms, Or suppressing synptons. The "pharmacol ogi cal | y accept abl e
salt theregf' srghersqa otfutﬂa@lt—sc?nn{f&n&gq Ak yBiigd meyif-ar- exanpl e,
ones |isted ﬂn ?. éharnl ci., 66: 1-19 (1977)). The conﬁﬁtnd of the
present i nyantil1Qe-hayhto vai dciedi?e- @Giriiax Mide basi ¢ group can be obtai ned
as a basic salt or an acidic salt through reaction with a base or an acid',
respect i velNyethiyér-&-dre, [ 2sucle tara$aldrdsinaef-&¥+ed to as the
"phar macol ogi cal ly acceptable salt thereof." Pref erabl e exanples of a
phar macol ogileetihy xy0 editcaty 1@ ' ogastidd nsdl 1yl Jofl e amdvigotmnidl iafetdre present
invention include an alkali metal salt such as a sodium - 44 - salt, a
pot assi um s@Pox@Fdd® |ithiumsalt; an alkaline earth netal salt such as a
magnesi um salt, and a c%]ciun1salt; n organi c basic salt such as an
N—nethylnoﬂﬁﬁ&ﬁ%ﬂ%Q%ﬂﬁ,”%%TH%%&Whﬂé;ﬁqﬂi ?ﬂ%{bQ¥ﬁW%i%ﬂylanine salt, a
di i sopropyl ethyl am ne salt, a di.cyclahexyl.amne salt n__N-net hyl pi peri di ne
salt, a pyﬂrdgﬁﬁhﬁﬂﬁip%¥qﬁﬁﬁﬁﬂﬁ%ﬂ% i ﬁQﬁ%ﬁ?%égiqaéhﬁf%Ql 5i'col i ne salt;
or an ani ng,_aci l.t  such . gl yGi ne sc s|nhe salt, an . arginine
salt, an o?%?%ﬁ?ﬁ%ﬁggﬁ?;%gjgﬁﬁﬁgﬁFggggiJsgg]?ngﬁycgﬂ aspartic acid salt,
of which an gl k)i 3Btal e 1RAl Ind t$h NG i85kl €. n {0040 soquindT&ierabl e
exanpl es of a pharmacol ogically acceptable "acidic saf%" of the compound of
the pre-sent;dgasertii@en i nclude a hydrohalide such as hydrofl uoride,
hydr ochl ori de, hydrobrom de, and hydroi odi de, an inorganic acid salt such
as nitrat e,4er3r)-or-ates t s inad teh y 19 ned gehaispiirat ies y AN asgaiti«l iaci€b-sal t such
as | ower al kanesul fonate such as net hanesul fonat e,
trifl uor ometddresmlifdgnat e, and et hanesul fonate, aryl sul fonate such as
benzenesul fonat e and pt ol uenesUl fonate, an organic acid salt such as
acet at e, ned-atle, ( I, Brerteitar o st i Ingtime md 2 rat Je; v alsicordateg 1 gt Gat e,
'oxal ate, and mal eate; and an amino acid salt such as a glycine salt, a -
| ysi ne saJtQa%ﬂ?%%Qﬁqﬂfne salt, an ornithine salt, a glutanmic acid salt, and
an aspartic acid salt, of which a hydrohalide is q?st preferabl e. [0041] -
45 - Thel ‘oot N He preRmman Wient 300 Frhehel Fiﬂféerrﬂé%d?b]g“l cally
accept abl e ;ﬁLt there%f nqx}gbs rh wq%gr, contain hygroscopic water, or
form a hydriat’e; S S - 110 797 T H& o phere or subjected to
recrystalligzatjon,_ The. pre inventi o 0 1ISses compounds in such
£844 ¥ d,{ggcileégrso 14 )é’ér{aon){iy@@% %‘&ﬂ!mﬁ

various forns of vat’es, pol ynmor phs. [0042]

The conpou fﬁs&&ﬁiﬁHf%ﬁ%u6iéﬁ@%84éﬁﬁﬁk§ salt thereof, or a solvate thereof
may be present as various isoners such as geometric isonmers including a

cis-form a tdanssformo-ef C4-nd @t ORI Sy ai0fd ehatd eers such as a D-form
and an L-form depending on the kind and conbi nati on of substituents.

Unl ess ot hefwi e, ispacdsfy joal por Teist+1-efe)d 1 | dren empopmnid Die the present

i nvention enconpasses all of these isoners and stereoisoners, and a m xture
cont ai ni ng ddwsexdnsicier sarahd st ereoi sonmers in any ratio. A mxture of these
i soners can be separated by publicly known neans of partitioning. ' The
conpound of2+ heetpraseht o+ 2Hart 1 on- 4t slooenconpak sés (2 ¢abeirey tohpound,
nanely the conpound of the present invention in which one or nore atons are
subst i t ut edhaghtih yaiddigact 1 Xk R¥Peior dif ohcta eoxsbtlopes (for exanpl e, 2H,

3H, 13C, 14 -, C and 35S). [0043] Further, the present invention also
enconpassesl lmacol ogi cal | y accept abl eso-cal | ed prodrugs of the conpound
of the present invention. A pharmacologically - 46 - acceptable prodrug is

a conpound having a group that can be converted into an am no group, a
hydr oxyl group, a carboxyl group, and the like of the conpound of the

i nvention by hydrol ysis or under physiological conditions. Exanples of a
group form ng such a prodrug include ones described in Prog. Med., Vol. 5,
pages 2157 to 2161, 1985; I|yakuhin no kaihatu (literal translation:

devel opnment of pharnmaceutical product) (H rokawa Shoten Ltd.) Vol. 7,
Bunshi Sekkei (literal translation: nolecul ar design) pages 163 to 198;
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conpound i n which the carboxyl group is esterified or am dated (for
exanpl e, the conpound in which the carboxyl group is ethyl-esterified,
phenyl -esterified, carboxymethyl-esterified,

di met hyl am nonet hyl -esterified, pivaloyboxynmethyl-esterified,

et hoxycar bonyl oxyet hyl esterified, am dated, or nethylam dated). [0044]
(Production net hod) The conpound of 'the present invention can be

produced by appl ying_various publicly known production . nethods, while
Pkl ng. adyant a0628f Pnahe iR SBrer et COMDRS o0 CRECBASTESS it ur e of the
conmpound or_ the kind of .t he, substituent. anpl es .of -the bl.i.cl own
et hod i nCTHE e Reas e SRR Ay AR CHERTITORE Lo e 2!
PREPARATI . edi. tjan, R ;N 9,

" Conpr ehe%%\?g@&gﬂiqg %rn ng) or 'r%a%é%?r\?se% @éﬁsﬁulb)l ‘is‘%s%e(azgﬁl nacséf}idnl989, and the
i ke. RAR PrioPuEd i@ of the conmpound of the present invention,
dependi ng on the kind of the functional group, it may be effective', from
the production teshnirgueppairabcefityicaw, coappiatesh theokdnely e group of a
raw material or internmediate conpound with an appropriate protective group
or replace (e ,f whetredmalt hgr qing dona cee urteiad 1 yeaoqroseirtidil el gruoga i fvradvance.
Exanpl es of the functional group include an am no group, a hydroxyl group,
and a car bexgnagrioup csdrebosarsises of the protective group thereof include
ones described in "Protective Goups in Organic Synthesis - 48 - (third
edition, 1999)" (4eitfes PPaTIRALeGtacAd SOAPPSGE gt §CCPHEdaIpItSt ecti ve
groups cah he appropriately selected in accordance with their reaction
condi ti ons. ZAdcortiSt§ ito Hife S8 APEATSHE 1 G lHGMRAP orfBourtl ¥if e obt ai ned
by introducing the substituen nd carrying out the reaction, and then
removi ng a ‘P oé’&ﬂ%zjod}eoﬂk? Ogolr'?\?érti ng the substituent into a desired
group, as neede F I r.odr of the co und, . of e present
invention can b 25?0 GSeéBEEEagfﬁfﬁggﬁy %gpfﬁétépgrgﬁgﬁggéﬁgd%%rotective
groups. | nt (AuCi Q.2 3PEG ik PRI 8 daphdlaldepl: Oy ddl ergeedi at e
conpound, or carrying out t reactions using the conpound of the present
invention prRAYGRAsenkg I €ACT QN oA P& £af rded i Ly APR{vd g, A Hret hod
publicly known to those skilled in the art such as nethods nornally
perfornmed, dore exagy,igsterification, am dation, dehydration, and

hydr ogenati on. Her ei nbel ow, the production nethod of the conpound of
the present inveasiodhei bhabkeadesciichéd colpeederiont hecpradmet iteon nethod is
not limted to the bel owdescri bed nethods in any way. [0045] An
overvi ew of(2he pirothscitn drharetilseth sof & o ciontpound Of hdree preasdgmliswenti on
is shown below. That is, the conpound of the present invention (l) can be
produced, usi MFtE@FSHFFHFH (1') as a raw material, by a nethod including
principle steps of (1) introducing a - 49 - heteroc¥FIyI group "A" in the
presence of pal I(&dium FEEACYsES TaRBPEDY 10 PPNEg TGP 18/ dat i on reacti on

using B-H [Chenical Formula 3]. A0 Z: | ogen or CF3S020- R : alkyl,
aryl ar ol KB i S SR Ly B SErdere TG OF odurther i he
production a:trkrlnoadc iuQimglg chc tmheO hlectieg oca}/céélrldq{ ouqoO " Q%"él contains._a njtrogen
atom as a Hetero atom W PR T et §H Hst%i 1° bed Gw. Cfoébzf%a]‘mf em cal
formula 4] Synt Ne t r ridj [ (Y thod A

B- HB- HB- H: annngsg) 6??%§$$d0?WgeggnlaB§q§€:%gn%b Hﬁﬁqvgi ? st The
production Jmthod Ad Sya HEINA fara i oduei @ naphi hyddqdi hes coppayund (4)

of the present invention, including the follow ng steps:
an effective amount of the pharmaceutical composition
according to (24) to a mammal.
(31) A method for preventing or treating
osteoporosis, comprising administering an effec£ive

amount of the pharmaceutical composition according to

(24) to a mammal.



- 50 - A-1: converting a conmpound (1) into a conpound (2) by an
esterification reaction of a carboxyl group using an acid catal yst and the
like in an al cohol solvent, A-2: reacting a cyclic amne conpound with the
conmpound (2) in the presence of a palladiumcatalyst to replace the hal ogen
group on the naphthyridine ring of the conpound (2) by a cyclic am no group
to produce a conpound (3), and A-3: perform ng an am dation reaction

bet ween the ester group of the conmpound (3) and an ami ne to produce the
conpound (4), the compound of the present invention. [0047] [ Chem cal

formul a 5] tjc tE}}flkq r I{}Rpt yridine Derivatives Method B (2)
B-1b 1 B- H%@ag‘%d\@ hectt%\rl\%ﬁc |oen%€r}e rJhod Bis a Method for producing

a napht hyri[(y'or}%]conpound (6) of the present invention, including the
following steps:” B-la or B-1b: producing an am de conpound (5), and B-2:

perform ng a coupki Rgnbeasti 6r betWeeRsaneyghivendne iGOMRQWNY andet he
am de conpound (5) in the presence of a quaternary ammonium salt such as

tetrabutyl anwEANIHiOd devattha hases st ias pohassi, untcagkoaat e to produce
- 51 - the naphthyridine conpound (6), the conpound of the present

i nvention. excellBrta dss e osireys iof-roomdenisingdthercompolnthysl)isM th am ne to
produce the am de conpound (5). B-lb is a step of reacting the
conpound (2)sadinlh far diienenayardplaaceont Heresstmean tgrafu pnasyakaml amiiangyr oup t o
produce the am de conpound (5). 0048!' [Chemical .formula 6] Synthetic

Met hod  t owehicP 925360 # 761G i De i vt | st ok aegenic abie to oduct i on

method Cis met hod f or r)r%\r/oduci ngC an i soqui noline co oun(% %12 of the
conpound ofretiﬁetlpvreestéjn A ERTGHE IR 1R g % he BE6IPIWiEN G Ts £8FE: 0- 1:

treating a ¢ ound (7) with a base to convert it into a compound (8), C 2:
reacting cdt #Dlr?o ae éjﬁﬁfea?r?ealwé:%%ﬁw etq?eorcoo%psdun%t(eg)p“i% t he
presence of_.. i t.al t.0; - duce ter. como 0- 3:
trifluor oneﬁtlharﬁggsguﬁgloy#{/%rg% rflagt%}%}hremp 12§nrr§| i cosny rngaf(lyﬁCrlgar’o[?r;'1 Cg?j‘q}‘é%hécro’npound

(9) to producr@ LURUNG (1M)ich affects Gyt iB 3 Indi® s ¢ perforning

a reaction on the compound (10) in the presence of ‘a palladiumcatalyst to
produce a gyRound {xbh)ism@Ndparticularly, the compound of the

present invention is useful for senile osteoporosis
associated with impaired osteogenic ability. Further,
application of the ostecogenesis promoter of the present
invention in the field of orthopedics to promotion of
healing of bone fracture, a bone defect, and bone |

- diseases such as osteocarthritis as well as in the field
of dentistry to treatment of periodohtal disease,
stabilization of artificial tooth root, etc. is

anticipated.

Description of Embodiments
[0026]
The present invention will be described in detail

hereinbelcw.



C-5: hydrolyzing the ester group of the conpound (11) to generate a
car boxyl group, and perform ng a condensation reaction between an am ne and
t he carboxyl group to produce the isoquinoline conmpound (12), the conpound

of the present invention. The coupping reaction perforned in the
presence of a palladiumcatalyst in the steps A-2 and 0-4 will be expl ai ned
bel ow. [0049] [Chem cal formula 7] Al -1 Al -2 N wherein Al-1

Al-2, B, X, and_ Y refer to th described above. R7 ref t
2 hyiroten’ at onTBF SUBPbEBETTCE DPobRCof AT EAPBORICdr BRC A el ars Lo a

group thatf%%%uﬁgr%% as .34l eavi] %l%ﬁ%%% during the coupling reaction.
A commerci ally avail&ble corfpound "or @ conpound produced in accordance with

t he net hod descyki i ikerature_ di ci nal
A O LTI 0 Ry o Sl s AR 2o 2

Chem stry, 4@,0881139800s291Q @ 2944 g@io‘ih%f(gs-) Med.e Ghems bk (2003) 1451 to
1464, and Tetrahedron, 61 (2005) 8282 to 8287) is used as a conpound havi ng

t he generalanfiormula (11-a). A conmercially avail abl e compound or a conpound
. produced in accordance with a publicly known nethod can be used as a
conpound havi ngthhe3geher ab-fiembukad( hkkeapcyclyl ghocpnpepmdskavisng the
general fornula (1V-a) can be produced through a coupling reaction between
t he conpourd dravipngetlies tgehdrram frdremarau@ Icoms igatd nche fc@pound havi ng t he
general formula (Il1l-a). This coupling reaction is carried out while
heati ng i naAeé 1glaydn g oo ra paNradildd idatlaldfstup a 9 ingdifd,1H dse, and a
solvent. This coupling reactiqon can be perforpmed in _accordance with the
nmet hods deScAYbed 4 H‘,C‘?‘&ho éﬁ& grorbric, éod‘&%fﬁ%?ﬁo‘lp' a
12,19, 2006, 5142t 05148, 815 t 0818, and Joqrna% of 1429t01434  Journal of
O gani ¢ Ch&EMPSEAF e FrSHRy ATERSHEAN L A h4l, Torlganit 13BN 5, 6, 2003,
Organic Chemstry,.7 ,@T%ggﬁj gLQ&fO] hi Egﬁ_ 'Qg%igp jjon in the
st eps A73,%gol%§,’ B I:?JB/ and B W'l e elfpzl in?&qu ‘ow. E{%ﬁgoﬁ?)l cal formula
8] - 54 " group, a tetrahydropyridyl group, a tetrahydropyranyl
group, a tetrahydrofuranyl group} a
tetrahydroisoquinolinyl group, and a
decahydroisoquinolinyl group.
Preferably, A is a piperidinyl group optionally
" substituted with group(s) selected from Al, a piperazinyl
group optionally substituted with group(s) selected from
Al, or a morpholinyl group optionally substituted with
group (s) selected from Al.
[0027]
Al represents the following group of substituents:
a hydroxyl group, a haldgen atom, a cyano group, a nitro
group, a carbamoyl group, a di Cl-C6 alkylcarbamoyl group,
a Cl-C6 alkyl group optionally substituted with group(s)
selected from A2,

a Cl-C6 alkoxy group optionally substituted with group(s)

selected from A2,



(I'v-a) The ami dation reaction is carried out using a conpound havi ng
the general formula (IV-a) and B-H This am dation reaction can be carried
out in accordance with the nethods described in, for exanple, Chem Rev.,
1948, 45, 203, J. Am Chem Soc., 19503372, 1888, Og. Biol. Chem, 1962,
84, 4457, J. Am Chem Soc., 1973, 95, 875, and J. Am Chem Soc., 1981,
103, 7090. [0051] The coupling reaction in the step B-2 will be

B

expl ai ned be [ fornul a

o7 (T bR Fiape! SRRTEREERRY T SR otk, o ignaf iy ubahisureretieh  ne same

groups as d A comrercially avail abl e conpound
a conpog?gﬁg Q ugg ggﬁegcggggancé with the nethods described in the

I|terature '%1“%%0' %io@:g%%%%g@ ?%%bggon%o&%ﬁQggucegrt%h%e@ LRk A

connerC|aIIy avai | npoun npound pr in accordance with a
publicly kgewnpnethedieancbe resgdaas a conpound having the general formla

(e a C3-Co cycloalkylvgroup optionally substituted with
group(s) selected from AZ, |
a C6-Cl0 aryl group optionally substituted with group(s)
selected from AZ,
a C6-Cl0 aryloxy group optionally substituted with
group(s) selected from AZ,
a C6-Cl10 arylcarbonyl group optionally substituted with
group(s) selected from A2,
a 3- to 1l0-membered heterocyclyl group optionally
substituted with group(s) selected from A2,
a 3- to l0-membered heterocyclyloxy group optiocnally
substituted with group(s) selected from.A2, and
a 3- to l0-membered heterocyclylcarbonyl group optionally
substituted with group(s) selected from A2.

Preferably, Al is the following group of

substituents:
a hydroxyl group, a halogen atom, a cyano group, a
dimethylcarbamoyl group,
a Cl1-C3 alkyl group optionally substituted with group(s)-
selectedlfrom A2, |
a Cl1-C3 alkoxy group optionally substituted with group(s)
selected from A2, | |
a Cl-C3 alkylcarbonyl group optionally substituted with

group(s) selected from A2,



A conpound having the general forrmula (I-a) can be produced through a
coupling reaction between the conpound having the general fornmula (Il-b)
and the conpound having the general forrmula (lIll1-a): This coupling reaction
is carried out while heating in the pregence of a base, a quaternary
amonium salt, and a solvent, or in the absence of a solvent. This coupling
reaction can be perforned in accordance with the nethod described in, for

exanpl e, Jourpal__of di ci nal em stry, 48, 7, 2005, 2388 to, 2406.
The conpouid of Thé oé‘é’é:ﬁtr%ioﬁ\}’ ntgiréW%rocPdcho&f‘lbv (P St drefishti dried net hod

can be isol at d rifi y a.publicly known nethod, for exanple,
extracti on,g%p?ﬁlg)c(ias i taLileonr%:,e%gi%toln\ IA%t'i on, chromat ography, fractional

crystallizati e | zatign. - i SARE hat the
conmpound h%‘vic%&ltoﬁ{e&ﬁielng%ﬁ}p?éﬁ%%gl%%y osfuk%Shtel'ﬂk“:cklrscgesder‘l'Jt?L tltk?l\%entl o(né)or a
product i on dntgrimdiats trer eof contains asymetric carbon, enantioners

exi st. Each of these enantioners can be isolated and purified by a standard
net hod such gherfylagdoualogariysiaalily zatdan (sald Jiractdenal (Hn) in which -
56 - an enantionmer is recrystallized with an appropriate salt, and col um
chr omat ogr aghyectedcanaes 20f, reference literature for a method of separating
an enantioner fromracemates include J. Jacques et al., "Enantioners,
Racemat es @ndrRexuiutdrone Jehin oneldy AvbSorgitddheiit aosap (s) The
conmpound of the present invention is highly safe and exhibits favorable

di sposi ti oselasdes] So,0d% an excel | ent ost eogenesi s-pronoting acti on. ,
Hence, the conpound of the present .invention can be used for the prevention
or treatnmert QGPHM L HEIR CRYIER R )5 WS i (SR S S SEUMRF Wi t h bone

met abol i sm such as st eqporosi s, Paget's di sease of bone, and :

ost eoar t hr i¥3$ &l fto]iﬂﬁ“s?ﬁ g useful . [0053] Wien admi ni stering the
conpound of, the .present. i.nv i r ogi gal | ept abl e salt

t hereof to‘a %%%aﬁ%?g&aer q%crﬁﬁrgarq%&eg;o ucﬁgﬁ) ,rgarﬁqucg?c%eo%d%%ﬁi stered

system cal Is)ﬁb%rtiLe ; d ¥5n tﬂ}%é%l'@) U RAEN ef 3l moute. [ 0054] The

dosage formof t ar nace conposi tion of the present invention is
sel ected depending 10 i AdE Hetdrald @ yRENPG r AR dse iRiduG) bl e by
preparation nmethods normally enployed for various kinds of fornulations.
Exanpl es ofsutesageitfear me thorgramporsal giardmee wigalazomesi tion incl ude a
tablet, a pill, a powder, a granule, - 57 - a capsule, a liquid nedicine,
a suspensi @n,3-art cerifl-sieorpe rae s Yreue raand lan ed nbarmryl Madiug ngst iand Hese
dosage forns can be prepared by standard nethods, using any agent

appr opr i at elupssdltertest wis Masdew fx)omamsriged Hose fetnal |y enpl oyed as
additives such as an excipient, a binder, a disintegrant, a lubricant, a
swel | i ng agent, Marewsireitggatild, &lcsabirrgeagenthea fpldomiieiozeroup
stabilizer, an antiseptic, an antioxidant, a colorant, a solubilizing aid,
a suspendi t sifier, a sweetener, a preservative, a buffer, a

1
di l uent, and hyme tant. [0Q055 Exanpl es of dosage forns for a
par ent er al apf?&fﬁgg'&ﬁacr;qa"{?&%pég]sﬁoﬁpdn include an injection, an ointment, a
gel, a cream.-a poultj er |, - i n it ; drop, a
nasal dr opfaa acnld C?;Q u_lpgpoééf t%?by. I\(?g%ﬁcdlnnaglg 3% n Sgggletu osdzg”yela%orﬁougﬁs )be :

prepared by standal d- et Q@dls, usi ng any agent appropriately selected as
needed from anong those nornmally enpl oyed as additives such as a
stabilizer,; an-am Iaﬂa&ﬂfoalaso%ghutqﬂ_d@ Npai sha @ hWEE BN ut &y REBger vat i ve,
an antioxidant, a fragrance, a gelling agent, a neutralizer, a solubilizing
aid, a buffgfoups) s¥ltiteag®¥n A2 surfactant, a colorant, a buffer, a

vi scosity enhancer, a hunectant, a filler, an absorption pronoter, a
suspendi ng eaagerdnylangr cuiapderan {1065 6ubst H8ited with Kweowose) of the
conpound having the general formula (1) or a pharmacol ogi cally acceptabl e
salt theredfehaartiaas eperdd ,ng on the synptons, age, body weight, and the

ki nd, dose, etc. of a drug to be adm nistered in conbination. However,
normal |y, theRegrppou e Ty iaRf itdne lJgeh erwd s Figrugh Wihh grraup (s)

phar macol ogi cal |y acceptable salt thereof is preferably adm nistered in a
range of froMTTL Pt #4000 %y, in terns of the anount of the conpound
havi ng the general formula (1), per adult (presuned to wei gh approxi mately
- 60 kg) per dose, systemcally or locally, once to several tinmes a nonth,
once to several times a week, or once to several tinmes a day; orally or
parenterally, or via the intravenous route continuously for one to 24 hours
a day. [0057] Further, other active ingredients can be used in

conbi nation with the pharnaceutical conposition of the present invention as
needed as | ong as such active ingredient does not inpair the efficacy of
the present invention. The present invention al so enconpasses a

T T T L Y M Y g, Y Y o



Five granms of the conpound of the present invention, 90 g of l|actose, 34 g
of corn starch, 20 g of crystalline cellulose, and 1 g of nmagnesi um
stearate are m xed by a blender, followed by tabletting using a tabl et
“machine to give a powder. [0059] (Testyexanple) (Test exanple 1) Osteobl ast
differentiation test ST2 cells, murine bone marrow derived stromnal
cells, (obtained fromRI KEN) were used. In this test, a-MEM nedi a
(obtained frot G BCQ BRL. Cat. Ng. 10370-021) containin 0% (v/v) of

i nactivat ed ga"l % Jﬂ?ﬁ’@tﬁ%é‘@@@rﬁ%&cﬁo%%‘%&%ﬁ% Y Inc.) and 1%

(v/v) of Penicil.lin-Streptomycin Liquigd (abtained fyrom G BCO BRL Cat. No.
15140-122) 5 esrtelitﬁ%ﬁ oW, ztg]b ré)\}llpa(tsgd Sefjl%%e-(laafs1r ‘%ZSBS- aMEM were used. In
this test,ﬁdggulturi ng was perforned in a CO2 incubator (37C, 95%

0

hum dity, )- [0060] The aforenentioned cells were detached with 2 nL

of a 0.25% trypgpn 6%%_&@%%%5( ehkairped ohh o GHBGR BRL sG%ts-tiN%leane%Qw- 065)

and dispersed in 1 of 10% FBS-aMEM Subsequently, the cells were

col | ected by meidifiugatdwy) @22G 1R radn,f iveyidditasdup, Themiwrcel |
suspensi on cont ai ni ng 40000 of the cells/nL of 10% FBS- aMEM was pr epar ed.
The cel | sugpensi en casad sl okisparsed iantd 98- |a it yatesr Kdnkey Jpr oduct  of
Fal con), 100 gL per well, at a density of 4000 cells/well, followed by

cul turing faorowd koutis. CIFE & ke kyeldnsi rexcpelptorfyor artmeithel ow descri bed wel |
contai ning a control group, the conpound was di spensed at final

concent r at i20rf2 BFamP Y0P X Y0.0FUr0.OR t iR 0L 3 gy sH it uteed el ie| 9 BfP &8 )cont r ol
group, DVBO was di spensed at a final concentration of 0.1% (v/v). After
four days cie'@dtssif@™ the activity of al kal i ne phosphatase (ALP) was

measured in each. gr .. [0061] The neasurenent of ALP activity was
bor For med B Toll i DARRLAG SHHE (Gt LR le dur ST St Toul £ &

pl ates was conpl etely remved wel | was then washed by di spensing 100
gL of Dulb rcoo@%ﬁsdho%ep Yat 5%%%05?%3(’%'5 ai ned from d BCO BRL Cat. No.

14190- 144) t removi.ng. jt PRRY ; i qn. i i 10 nM
Myl 2 and f@%/%%ﬁ%%ﬁ’oﬂo ?pﬁg%%l%sggé%p%@e %%ﬁ?%ﬂ %lg)spensed
at 50 p. L/vwellocd liowed Ay stirring at roomtenperature for five mnutes.
An ALP substrate solution containing 50 mM di et hanol am ne (Wako pure
chenical indust+i@ssydiidhlkydatgrdNgp A99rQ3R) @nss 20w pniitiophenyl
phosphate (Wako pure chem cal industries, Ltd., Cat. No. 147-02343) was
prepared angrdisensed eattesD findod Vel |, and the plates were left to stand at
roomtenperature for 10 mi nutes. Subsequently, absorbance was neasured by a
m cropl at e & ald€r6 (BiksRady dcaloreptordres] 1Y muhst Sattédgritie gweasutenent

val ue of the control groupof each plate at 100% the increase (% in

al kal i ne prspteiesez iAdty in the test conpound-addition group was

cal cul ated, which was assessed as the degree of osteoblast differentiation.
[ 0062] a §HGhiey Tl khe TRrounrist 12 Banpiestdtwieed 2185 1o 21, 23,
24, 28, 32, 34 tg 50, b2 to )5(% 59 to 85, 87, 89, 91 to 95, 97, 99, 100,
102 to 106,9EHP 198 U ALFEXHI Bttt an i ncrease of 200% or more in

al kal i ne phosphat as t Vit t 03 1] Test e ) eocl ast
formati on- ianhCPgi. iéoaﬁl es'%a”!bé/m;31 Iﬁoﬁ%%%eéﬂdlay-%#ldfl%ﬁ?%&%r% %lu%](i:hased

from Japan C. 1ot foll ow ng experinment. Mce are
fﬂf%c%{g\})l cséﬁalr% Lls?(lggfaf&n 8

sacrificed tion, and the left and right fenur and the

tibia are excisedhedd ter-demmall afrs$yrroundi ng tissues, the femur and the
tibia thus excised are mnced wth scissors. To the fenur and the tibia -

62 - thus ma neethgdih di1-ofc 150e&SBS-@MaMj s added, foll owed by stirring for
one m nute. Subsequently, the supernatant is collected, which is filtered
through a celi- st¢ a Maferf{Becd Drhe ek NSOYL agcb o petydna Then, a suspensi on
of 500 thousand cells/n of 15% FBS-aMEM is prepared. The cell suspension
is then di spernsedtutrtd Wtweltoup csoptatested 0Dr¢ LAPer wel |, at a density
of 50000 cells/well, followed by culturing for 24 hours. Activated vitamn
D3 (Sigma, Eat: No.lbis30)eied dispenserncl ntoxeagiovel dpaioraiinal
concentration of 20 nM To the wells except for the bel owdescribed well
cont ai ni ng FRYAtFoteGroud! IHIR bpoMEEF5Cdi SpERsRY at fi nal
concentrations of 0.01, 0.03, 0.1, and 0.3 jig/m. To the well of a control
group, DVBO is dispensed at a final concentration of 0.1% (v/v). After five
days of culturing, the activity of tartrate-resistant acid phosphatase

(TRAP) is neasured in each group. [0063] The neasurenent of TRAP
activity is perforned as follows. That is, the nediumin each well of the
culture plates is conpletely renmoved. Each well is then washed by

di spensing 100 jLL of Dul becco's phosphate buffer (obtained from @ BCO BRL
Cat. No. 14190-144) and then renoving it. An acetone:ethanol mxture (1:1)

I B T T T T T I Y o o e r . - ——



- 63 - the staining liquid, 100 1Al of 10% sodi um dodecyl sulfate (Wako
pure chem cal industries, Ltd. Cat. No. 191-07145) is dispensed, followed
by stirring for five mnutes. Subsequently, absorbance is neasured by a

m cropl ate reader (Bio-Rad Laboratoriegsg Lnc.). Setting the measurenent

val ue of the control group of each plate at 100% the decrease (% in TRAP
activity in the test conpound-addition group is calculated, which is

d t.h | ast f tion-i i hiti tivity. [0064 Test
tm 3 Erfodt d f—%ﬂg"" e&ee%é{mefe?r%éyr%yé'ﬁaf{b%@% 'vaér;qﬁpo#a»dtfladﬁfﬁuﬁazl
rats were r r ver r n ed in e
fol |l ow ng %)%ggﬂl%ﬁ%te.d ttg]%]rogl%a(n@gs'%ﬁejtle??geé]avﬁq{ﬁn?}nﬁi %nrl%ijeri t oneal

adm ni stratj an of, 40 mRidg Qfy %%%wcngylge&?ﬁ}%ﬁr@gg%g%%@ﬁl ion),

and t hen oophorectony or sham surgery wa ter
surgery, a sShsReRsiQR Qﬁi_t@xh%rkﬁ)?(sqofﬂ&mé& & dh 29 et hyl cel |l ul ose

sol ution (Wako pure chem cal” industries, Ltd. Cat. No. 133-14255) was

oral l'y adm ni st eredecoapeya dayisSkkedays lawwmaek grSiup b@ ei ght weeks after
adm nistration, the rats were euthani zed by renoval of whole blood fromthe
| ower abdorsubelt iaoreina sunder Sommopentyl anesthesia, and the left and right
femur was excised. [0065] After renoval of soft tissues, the bone
density of a hydremyl mesirexd@ sed oges mdasur ed dyaree YR Wppar atids;o DCS- 600R
(Aloka Co., Ltd.). The bone density was - 64 - assessed in the whole fenur
as wel | as 95949hr de BHFAN eI YA IdIBhdl eifedrhltl caidamay t he proxi nal
end, the shaft, and trfl% Cil stzﬂyend. a'%{\00 6] In this test, the conpounds
of Exanpl eST9UPy ap ethyifiethylfarpaliqyi 1954 \? i ncreased the bone

density at /. kg.. (.Test anpl e 4)Effect .on healing of fracture

Twel ve \A/eel?a&r%hfygﬁﬁrl &3, orrgﬂs Hr¢'Hyur chased from Charl es River
Laboratories in t ol i | it ..gne ia wth
SormopentyFa, C%g%gﬂgj ré)e}{lyy g{l‘s%J erfp(;.c\rlﬁr?eq%l?lry}pggcdcor étnuctle&g\ng{lhtq{]t??ﬂﬁ%%d of Li
et al. (J. Rone.MeironRes 1999, 14: 969 to 979). Fromthe day after
surgery, a suspension of the test conpound in a 0.5% nmethyl cellul ose

sol uti on (ke oy & 0aninalo I dRSiord iy Gllne N % 14285) 15 orally
adm ni stered once a day, six days a week. SiX to 86 weeks after

admi ni st r atgr@up (he dedtex:tayie muwnhays,zed by renoval of whole blood fromthe
| ower abdom nal aorta under Sommopentyl anesthesia, and the fermur is '
exci sed. a ClAf3era rkgriovalowyf cgofitortalslsues b gthies ttone wliertsidnowd (4)he fenur
t hus excised is measured by a bone strength measuring instrument, M-500D
(Marut o | nsterhemded Goom IA3d. ) A three-point bending test is perfornmed, and
the strength is assessed at the maxi num | oad. Exanples - 65 -

<Exanpl e 13 Cl-C3 alkoxy group optionally substituted with group(s)

8-[ 4- (2- Met haoxyet hoxy) pi peri di n-1-y1]-1, 6-napht hyri di ne2- car boxam de

(la) Ethyl-SSEERES N okyet hoxy) pi peri di n- 1- y1] -

1, 6- napht hyri di ne- 2- car.boxyl ate [ Chemi cal, formyl a .10 .

4- (2- Met ho@ectyﬁ:gﬂf)rﬁpﬁlé‘r(%’ﬁ%/r%m( é)pggl,onf%lé’ rﬁ%%%‘b‘ited? J5di%ved in tol uene
(2.0 n), t i t - 8- -1, 6- napht hyri di ne- 2- car boxyl ate (281 ny,
1. 00 mml),gorto\rll\‘ll{ys%]i Esee?z%ﬁt?edje?ggdéqgtp‘ogde)di pal | adi um (91.6 ng, 0.100 rmol),
2-di cycl ohexy QNI NQ5:2; - [ : ' i ah 784 nmg, 0.200

nmol ) , 'and%p()oc{)?gsi um@%r%o%#ed}?pﬁgﬂﬂ?fg@%%%éeném tﬁlWere t hen added,
fol l owed by stid (d)ngcate EQQLC £,Q4m tdy,ee hours under a nitrogen atnosphere.
After cooling, the resulting reaction liquid was filtered under suction
whi | e washing midh dighlerdisiiangouhegessi 41 ng angani ot &y efi was
concentrated under reduced pressure. The residue thus obtained was purified
by silica gglowolynsedhraarat dgrapin3,(hexane : ethyl acetate, 30 : 70 - 0 :
100, VIV, ethyl acetate : methanol, 100 : 0 - 95 : 5, V/V) to give the
desired titd eedoground (-I80 atkylyicdahpd4% . - 66 - 1H NMR (CDC13) 8: 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 (@2Halpgen 42 219903, BB 61 (2H, n), 3.61-3.67 (1H m,
3.69-3.72 (2H, m, 3.91-3.97 (2H, nm), 4.49 (2H, q, J = 7.0 Hz), 8.25 (1H,
d, J = 8.5 %) @ 3P maqbeyed qiefpiodyclyl Frouwp rEonglan (1H, s).

[0068] substituted with group(s) selected from. A3,



(I'b) 8-[4-(2-Methoxyet hoxy) pi peridin-1-yl]-1, 6- naphthyridi ne-2-carboxam de
[ Chem cal fornmula 11] To

et hyl- 8-[ 4- (2- net hoxyet hoxy) pi peridin-1-yl1]-1, 6-

napht hyri di ne- 2- car boxyl ate (158 ny,- 027440 mmol ) produced in Exanple 1
(la), a 7M ammoni a/ met hanol solution (25 nL, 175 mmol) was added, foll owed
by stirring at 65C for one hour. After cooling, the resulting reaction

l'i qui d was cggcgntﬁgged ynder, egucedypre syre, and the.residue thus
obt ai ned was pufPf t8a HTPEASc NSFET O5 Yy " Uk Oy SREESSPApy (hexane -
et hyl acetghgsﬁggufﬁéowit @ﬁégBWSXégel%%Q%h %%%&?%%,: met hanol, 100 : O -

95 . 5, V/IV). et hyl” et her s a to the anorphous substance thus

obt ai ned. A sal iid pHeGiRI | B oy 16 6 1 iddei@fHi-an & 0 gi ve
Che ooty od B8 c8$§ﬁ%§%%?2§@“§§?%$iy§?3q§% %O.nyllHBﬁﬁﬁipz SEsaRnen

1.72-1.81 (2BstMutéd0%i2nld b2, (s) sedekled ko3, Mand 28 (3H, s),
3.46-3.49 (2H, m, 3.53- 3.60(1H, n, 3.59-3.63 (2H, m, 3.74-3.81 (2H m,
7.82 (1H, brs), 80000 Hebibe)re8 23 tekdcyd 1y 13W8.f3n2) group optionally
substituted with group(s) selected from A3.
More preferably, A2 is the following group of
substituents:
a dimethylcarbamoyl group, a dimethylaminosulfonyl group, -
a carbamoyloxy group optionally substituted with group(s)
selected from A3, _
a Cl-C3 alkylamino éroup optionally substituted with
group (s) selected from A3,
a Cl1-C3 alkyl group optionally substituted with group(s)
selected from A3, '
a Cl-C3 alkoxy group optionally substituted with group(s)
selected from A3,
a cyclopropyloxy group 6ptionally substituted with
group(s) selected from A3, and
a cyclohexyloxy group optionally substituted with
group (s) selected from A3.
[0029]
A3 represents the following group of substituents:
a halogen atom, én amino group, a hydroxyl group, a cyano
group, a Cl1-C6 alkyl group, a Cl-Cé6 alkoxy group, a
halogeno Cl1-Cé6 alkoxy group, a ci-cé alkoxycarbonylamino
group, a 3- to 10—membered heterocyclyl group, a 3- to

10-membered heterocyclyloxy group, a carbamoyl group, a



8.31(1H,s),8.67(1H,d,J=8.3 Hz), 9.00 (1H, s). M (FAB+) mlz: 331 (M+H)+
[ 0069] <Exanpl e 2>

8-[ 4- (2- Et hoxyet hoxy) pi peri di n-1-y1] -1, 6- napht hyri di ne-2- carboxam de
[Chemi cal fornmula 12] OC).'CH2CH3 0 - g - Using

4- (2- et hoxyet hoxy) pi peridine (1.66 g, 9.56 nmmol) and

et hyl - 8- brono- 1, 6- napht hyri di ne- 2- carboxylate (2.07 g, 7.35 mmol), the
desired titl e conpou (1.3 , yield 52% 1S oht ai ned by the sa met hod
as in ExamsllleCﬂ‘(cl6a)ar1g<r¥&cé>¥§ﬁ%1°éf>ilg(rl%’)9' PRONER a%dﬂétsu .ffé‘yggH, t, J

= 7.1 Hz), 1.72-1.82 (2H, n), 2.05-2.12 (2H, n), 3.10-3.17 (2H, n), 3.47

(2H, 3.7533°8Y-(2H, n), 8.24(1H d,J = 8.5 =8.5Hz), 9.00 (1H, s). - 68
- M5 (FAB+) niz?ré%érgg%beAB is the following group of
substituents:

a halogen atom, an amino group, a hydroxyl group, a t-
butoxycarbonylamino group, a Cl-Cé6 alkyl group, a Cl—C3
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 ethylmethylcarbamoyl group,
and a methylsulfonyl group.

Mére preferably, A3 is the following group of
substituénts:

a 3- to 1l0-membered heterocyclyloxy group, a
methylsulfonyl group, a methyl group, and a
difluoromethoxy group.

[0030]

B fepresents the following group of substituents:
an amino group optionally substituted with group(s)
selected from Bl and
a 3- to 10-membered heterocyclyl group optiocnally
substituted with group(s) selected from Bl.

Preferably, B is an amino group optionally
substituted with group(s) selected from BIl.

More preferably, B is.an amino.group, a methylamino
group, or an ethylamino group.

Bl represents the following group of :substituents:



[ 0070] <Exanmpl e 3>

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

ne- 2- car boxam de [ Chemi cal formula 13] Usi ng

4-{2-[ (3R)-tetrahydrofuran-3- yl oxy]ethoxy}piperidine (1.56 g,
and et hyl-8- brono-1, 6-napht hyridi ne-2-carboxylate (1.57 g,

5.59 mmol ),

7.27 mol)

t he

desired title conpound (838 ng, yield 389 was obtained by the sane nethod

as in Exampl

1 (I d Ex | 1 (IDb). 1 /O D5) 8:
S L e BBy L. SRS TR o 1 £15 s SR R (2

3.50-3.81 %%L%ﬁ ghko&yl%}%uig gl%ydpdxy Cl-Cé alkyl group.

Preferably, Bl is a C1-C6 alkyl group.

[0031]

The substituents in the aforementioned general

formula (Ia) will be explained.

In the formula, each substituent 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-1 is a group selected from the

following group of substituents:

a hydroxyl group, a halogen atom, a cyano group, a

dimethylcarbamoyl group,

a Cl-C3 alkyl group opticnally substituted with group(s)

selected from A2,

a Cl-C3 alkoxy group optiocnally substituted with group(s)

selected from AZ,

a Cl-C3 alkylcarbonyl group optionally substituted with

group(s) selected from AZ,

a Cl-C3 alkoxycarbonyl group optionally substituted with

group(s) selected from A2,

a cyclohexyl group optionally substituted with group(s)

selected from AZ,

a phenyl group optionally substituted with group(s)

selected from A2,



7.82(1H, 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). M5 (FAB+) mz: 387 (MtH)+ [0071]
<Exanpl e 4> 8-(4-{2-[(3S)-Tetrahydrof uran- 3-yl oxy] et hoxyl pi peri di n-1-
y1l1-1, 6-napht hyri di ne- 2-car boxam de [Cyggnmical fornula 14] - 69 -

Usi ng 4-{2-[(3S)-tetrahydrofuran-3- yloxy]ethoxylpiperidine (1.52 g, 7.07
nmol ) and et hyl-8- brono-1, 6- naphthyridine 2- carboxylate (1.53 g, 5.44

nol ), the desired title conpqund_( yi el L was obtalned by the
Sane et hod. ST B SHETE . PECIG) S BPg%ﬁlléFulteﬂ 55 o SR, v VS0 DO
8: 1.73-1.81,(2H_ . 1.85-1.98 (2H n, .11 (2H,

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

More preferably, 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 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)
selected from A2, and
a 3—- to l0-membered heterocyclyl group optiocnally
substituted with group(s) selected from A2.

Particularly and further preferably, Al-1 is a group
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)-2-



3.11-3.17 (2H, n), 3.50-3.80 (11H, ), 4.14-4.18 (1H n), 7.82(1H,

g3

rs),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). M5 (FAB+) niz: 387 (M:H)+ [0072] <Exanpl e 5>
8-{4-[2-(Tetrahydrof uran- 3-yl met hoxy) eghoxy] pi peri di n- 1-
y11- 1, 6- napht hyri di ne- 2- car boxam de [Chemi cal formula 15] - 70 -

Using 4-[2- (tetrahydrofuran 3- ylnethoxy)ethoxy]piperidine (1.52 g, 6.16
mol ) and eth 8- brono-1, 6- n hth ridin rboxyl at e (1 33 g, 4.73
nmol ), the °&ESi P@&ytﬂfpgpboﬁp §é§aﬁgﬁﬁfy FEEhwés 20bt ai ned by t he

T LIS OB G SRS A, ot D 005
ethoxyethoxy group, a 2-[(3R)-tetrahydrofuran-3-
yloxylethoxy group, a 2-[(3S)-tetrahydrofuran-3-
yloxylethoxy group, a 2—(tetrahydrofﬁran—3—
ylmethoxy)ethoxy groﬁp, a thiazoyl group, a 2-[(4-
methoxytetrahydrofuran-3-yl)oxylethoxy group, and a 2-
(tetrahydro-Z2H-pyran-4-yloxy)ethoxycarbonyl group.

[0032]

.A compound having the general formula (I) having
each substituent as specified below is preferable:

A 1is a piperidinyl group optionally substituted with
group(s) selected from Al, a piperazinyl group optionally
substituted with group(s) selected from Al, or a
morpholinyl group optionally substituted with group(s)
selected from Al,

Al is the following group of substituents:

a hydroxyl group, a halogen atom, a cyano grdup, a
dimethylcarbamoyl group, a diethylcarbamoyl group, an
ethylmethylcarbamoyl 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 C1-C3 alkylcarbonyl group optionally substituted with
group(s) selected from AZ,

a Cl-Co alkoxycarbonyl group optionally substituted with

group(s) selected from A2,



(2H, m, 1.87-1,95 (1H, m, 2.05-2.12 (2H, m, 2.40-2.47 (1H, m, 3.15-3.21
(2H, m, 3.31-3.36 (1H, m, 3.38-3.44 (2H, m, 3.53-3.63 (6H, n, 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 =8.5Hz), 832 (1H s), 8.71 (1H _dzgpJ_= 8.5 Hz), 9.04 (1H s). M5
(FAB+) mlz: 401 (M+H)+ [0073] <Exanpl e 6>
8-{4-[2-(Tetrahydro- 2H pyran- 4-yl oxy) et hoxy] pi peri di n- 1-
yll-l’6-na%ﬁ%g%ﬁéﬁég;ﬁEﬁ%ﬁgpé%yfgially substituted with group(s)

selected from A2,

a phenyl group optionally substituted with group(s)

selected from A2,

a phenoxy group optionally substituted with group(s)

selected from AZ,

a benzoyl group optionally substituted with group(s)

selected from A2,

a 3- to 10—memberéd heterocyclyl group optionally

substituted with group(s) selected from A2,

a 3- to l0-membered heterocyclyloxy group optionally

substituted with group(s) selected from A2, and

a 3- to 1l0-membered heterocyclylcarboﬁyl group optionally

substituted with group(s)'selectedlfrom AZ,

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 carbamoyloxy group optionally substituted with group(s)

selected -from A3,

a Cl-C3 alkylamino group optionally substituted with

group(s) selected from A3,

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

selected from A3, | |

a C1l-C3 alkoxy group opticnally substituted with group(s)

selected from A3,



[ Chem cal formula 16] Using 4-[2-(tetrahydro-2H pyran-4-

yl oxy) et hoxy] pi peridine (1.00 g, 4.37 mol) and et hyl- 8-

br ono- 1, 6- napht hyri di ne- 2- car boxyl ate (812 ng, 2.91 mml), the desired

title conpound (400 ng, yield 34% was33--71 - obtained by the sane net hod

as in Exanple 1(Ila) Exarrpl el(lb). and 1H NVR(DVSO DO6: 1.35-1.44 (2H, m,

1.73-1.89 (4H m, 205 11(2Hrr)310319(2Hrr) 3.29-3.36 (2H,m,

3. 49 3.63 (6H 3. 73- 82( H, br 99 1H brs),8. 23(1H, d,
S5y e

J =85 H) O(pfﬁpéﬁ g??‘(oﬂﬁ’ !

group(s) selected from A3,
a cyclohexyloxy group optionally substituted with
group(s) selected from A3,
a Cl-C3 alkylcarbonyl group optionally substituted with
group(s) selected from A3,
a halogeno Cl-C6 alkyl gfoup,
a halogeno C1-C6 alkoxy group,
a 3- to 1l0-membered heterocyclyl group optionally
substituted with group(s) selected from A3,
a 3- to l0-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 heterocyclylsulfonyl group optionally
substituted with group(s) selected from A3,

A3 is the following group of substituents:
a halogen atom, an amino group, a hydroxyl group, a t-
butoxycarbonylamino group, a Cl-C6 alkyl group, a Cl1-C3
alkoxy group, a halogeno Cl1-C3 alkoxy group, a 3- to 10-
membered heterocyclyl group, a 3- to l0-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

X is -N=.

[0033]



M5 (FAB+) mlz: 401 (MtH)+ [0074] <Exanple 7>

8-14-[ 2- ( Tet rahydr o- 2H- pyr an- 4- yl oxy) et hoxy] pi peri di n-1yl11-1, 6- napht hyri din
e- 2- carboxam de hydrochloride [Chemical fornula 17] O NH2 HCI

8- (4-[2-(Tetrahydro-2H pyran- 4- - 34 -

yl oxy) et hoxy] pi peri di n-1-y11-1, 6- napht hyri di ne-2- carboxam de (400 ng, 1.00
nmmol ) produced in Exanple 6 was dissolved in ethanol (8 nL), to which a 4M

hydrochl ori ¢ aci d/ di oxan olution (1.0 nmL, 4.0 ) was then slowy
added, foIIomedAb?ogP?PPSngaﬁfngoBﬁétgﬁﬁEFéﬁuFQIQEEaléIﬁ?n £&$19The

I ti ti li.qui d trated.und duced , dth
Tesi due TS ChEAFREd WG TorysCAIT 1 2¢d T PO et Handl” i W Gthyl et her to

give the deSireg%%5E¥§2§§H§§9?§E§3%?°Hg’ yield 84%. - 72 -

1H NVR( DVBO- D6) P™M.74-1.90 (4H, ), 2.04-2.16 (2H, m,
3.26-3.38 (4H m).13:4753¢68up6Ee1Bbted: F80R 8fe( 2B118hind: 8203p9%£(2H m,

7.90(1H,
substituents:
a dimethylcarbamoyl group,
a Cl-C3 alkoxy group optionally substituted with group(s)
selected from A2,
a Cl-C3 alkoxycarbonyl group optionally substituted with
group(s) selected from A2,
a phenyl group optionally substituted with group(s)
selected from A2,
a phenoxy group 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 grodp, a dimethylaminosulfonyl group,
a carbamoyloxy group optionally substituted with group(s)
selected from A3,
a Ci—C3 alkylamino group optionally substituted with
group(s) selected from A3,
a Cl1-C3 alkyl group optiocnally substituted with group(s):
selected from A3,
a Cl-C3 alkoxy group optionally substituted with group(s)

selected from A3,



brs), 8.11 (1H, s), 8.34 (1H, br s), 8.35 (1H d, J = 8.5 Hz), 8.84 (1H,
d J =8.5Hz), 9.22 (1H, s). M5 (FAB+) mz: 401 (MtH)+ [0075]

<Exanpl e 8> 8-{4-[2-(Di net hyl am no) - 2- oxoet hoxy] pi peridin-1-y11-1, 6-
napht hyri di ne- 2- car boxam de [ Chemi cal fgrnula 18] Usi ng

4-[2- (di met hyl am no) - 2- oxoet hoxy] pi peridine (5.3 g, 28.4 mmol) and

et hyl- 8- brono-1, 6- napht hyri di ne-2- carboxylate (4 g, 14. 2 nmmol ), the
desired title cq oun

d 210 t d by th t hod
as 10 Bxanf S R e e fp@l@na@ R B0 e 3. 707, 85 (9]
, 2.06- H, .97 (3H, 3.09-3.20 (2H, m),
2)58 3. 68 @fﬂugﬁ) %%%fc§e 4%%EH iﬁy 1((2H Sé) 7.81 (1H,(br s?? 7.99
1H, b 5 8. 67:(1H d, J = 8.5
o) 900 CLEY e R DR i, ks %%%St?wt%f%%éﬁ% <Exanpl e

9> elected from
8-(4-{2- [N@thyfknethylsulfony)anlno]ethoxylplperldln 1ly11l- 1, 6- napht hyri di ne

- 2-carboxam de hGhegi gahrbapmkdeddbd from tEEBfeN1swWCHE Qtoup of Using
4-{2- [nethyl (et hyl sul f onyl ) am no] et hoxyl pi peridine (1.0 g, 4.25 nol) and
et hy1- 8- br st iG-ueayglst:hyri di ne- 2- carboxylate (600 ng, 2.14 mmol), the
desired title conpound (115 ng, yield 13% was obtained by the sane nethod
as in Exan@lé -1 td a0 -awhberaephe te rodycl viHOVR Y, DMGDE) 8:0-1. 74-1. 85 (2H
m, 2.05-2.16 (2H, m, 2.85 (3H s),2.91 (3H s), 3.11-3.22 (2H m,
3.27-3.34 @gmbeﬁpd.@qyenpqmg Qjﬁxy group, a methylsulfonyl group, a

methoxy group, and a difluoromethoxy group,

Y is —CHf, -CH;-, -NH-, or -N-,

B i1s an amino group, a methylamino group, or an
ethylamino group, and |

X is -N=.

[0034]

As the compound_having the general formula (I), ones
demonstrated in Examples are particularly preferable.
Particularly, the following compounds are more preferable.

8-piperidin-1-yl-1, 6-naphthyridine-2-carboxamide,
8—morpholin—4—yl—1,6—naphthyridine—2—carboxamide,

8- (4~-phenylpiperazin-1-yl)-1, 6-naphthyridine-2-
carboxamide, |

8- (4-methoxypiperidin-1-yl) -1, 6-naphthyridine-2-
carboxamide,

8-[3- (methoxymethyl)piperidin-1-yl]-1, 6-naphthyridine-2-
carboxamide;r

8-{4-[2- (tetrahydro-2H-pyran-4-yloxy)ethoxy]piperidin-1-

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



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 d, J = 8.5 Hz), 9.00 (1H, s). M5 (FAB+)
mz: 408 (MtH)+ [0077] <Exanpl e 10> '

8- [ 4- (D net hyl car banoyl ) pi perazi n-1-y1}g1,6- napht hyri di ne-2-carboxam de -
74 - [Chemi cal fornula 20] CHSONCHBCO NH2 N Usi ng

4- (di net hyl car banoyl ) pi perazi ne (560 ng, 3.56 mmol) and

et hyl - 8-brono- 1, 6- naphth r|d| ne 2-carboxylate (500 ng, 1.78 mmol), the

desired ti tr&t&gpsadd (87 (v r)?‘lhéflddf ~R¥ESToai ned by t he same net hod

as in Examp Exarrp - 2.80 (6H s),

3 39 3. 50 (ﬁ’éﬁxyﬁ)%t@f)xé’gp(l PTG TS, (Y%b‘ %Jr apﬁ‘rt(*% “?5 IH, d, J = 8.5
832(%51 ,ml%69(1H d, J =8.5 Hz), 9.04 (1H, 5s). I\/B(FAB+) rﬂz:

329 ( MHH) + <Exanpl e 11>

8-[3-(Met h%xyr]iet I})LI Qtjg)cg%gsrq)lﬁa,—llox nLeth%E)@(angﬁE}é})Wdlq{_qe_ car6b_oxam de

[ Chem cal forrm pi peri dine (416 ng, 3.22
mmol ) and ety -y@,rt;r&m_]g,_@ambqtalﬁwdedl ne- 2- car boxyl ate (600 ng, 2.13

mmol ), the desired title conpound (16(5 ng, - 75 - yield 25% was obtai ned
by the sans-net-hed (aﬁﬂd‘}h@i&mﬂn@)szo&)oeaﬂﬂ)}@qme&ﬂdj(ﬂ—h)ﬁyl }-1, 6-

naphthyridine-2-carboxamide,
8—[4—(diméthylcarbamoyl)piperazin—l—yl]—1;6—
naphthyridine-2-carboxamide,
8- (4-{2-[methyl (methylsulfonyl)amino]ethoxy}piperidin-1-
yl};l 6-naphthyridine-2-carboxamide,

- 8-[4-(2- ethoxyethoxy)plperldln 1-yl]-1,6-naphthyridine-2-
carboxamlde,
8- (4-{2-[(3R)-tetrahydrofuran-3-yloxylethoxylpiperidin-1-
yl}-1, 6-naphthyridine-2-carboxamide,
N—ethyl—8—(4—{2—[(33)—tetrahydrofuran—3—
yloxylethoxylpiperidin-1-yl}-1, 6-naphthyridine-2-
carboxamide,

—(4—{2—[(38)—tetrahydrofuran—3—yloxy]ethoky}piperidin—l—

yl}-1, 6-naphthyridine-2~-carboxamide,
N-ethyl-8-(4-{2-[(33)-tetrahydrofuran-3-
yloxylethoxyl}piperidin-1-yl}-1, 6-naphthyridine-2-
carboxamlde,
8-{4-[2- (tetrahydrofuran 3- ylmethoxy)ethoxy]plperldln 1-
yl}-1, 6-naphthyridine-2-carboxamide,
N-ethyl-8-{4-[2-(tetrahydrofuran-3-
ylmethoxy)ethoxy]piperidin-1-yl}-1, 6-naphthyridine-2-

© carboxamide,



1HNWR (DVBO-D6) 8: 1.08-1.31 (1H, m, 1.72-1.91 (3H, nm), 2.15-2.27 (1H,
m, 2.64-2.74 (1H, nm, 2.91-3.06 (1H, 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),38.67 (1H, d, J = 8.5 Hz), 8.97 (1H,
+s). M5 (FAB+) mz: 301 (MtH)+ [0079] <Exanpl e 12>

8- Pi peridin-1-y1-1, 6-napht hyri di ne-2-carboxam de (12a)

8- Brono- 1, 6- napht hyr.i di_ne- 2- car boxarIi,de [ Chemi cal f,%r mul a 22]

8- Br ono- 1, 6 RapRt AV aind0 1 Cabd i e A& ¢ (P50 4,%%8. 8 ol ) was
suspended i,n di chl or onet hane .(900 nl).,. to .whi.ch 1,1'-carbonyl diim dazol e
(2470 g0 148 Chioh T WAL e AddedY e e s e e L B 1 ed for
si X hours yntjl ene: . : resut] I tjion liquid, a 0.5 M
anmoni a/ di gxténﬁgp@%{igtgi gﬁ?@ﬁ@%@%&%%e‘!&‘f}qﬁc"éﬁ%ﬁ\ﬁ}e@d by stirring at room
tenperaturg fiqr3gl2 BhQWe%hoxyme-gP@ls)gJi 3 Was- 1diysitisld e i9fd1 1ydey- reduced
pressure, and water (400 ml) was added. A solid precipitate was coll ected
by filtratiQpokhgibesulting solid was dried - 76 - and then suspended in
met hanol (400 m ) to give a powder. The powder was collected by filtration
agai n, and 4t-Hemrdrized rie@ hgixwenetthg 1desigead diirt-1e- yaanpauud (22 i@ -~ yi el d 92
%. 1HNWR (DVSO-DO 8: 8.09 (1H, br s), 8.14 (1H, br s), 8.38 (2H, d, J =
8.4 Hz), 8.@&bxEmide,J = 8.4 Hz), 9.11 (1H, s), 9.50 (1H, s). MS (El+)
mz: 251, 253 (M+ (12b) 8-Piperidin-1-yl-1, 6-naphthyridi ne-2-carboxam de
[ Cheni cal forldud @ ,2331thd api-2N2 ) wiperazin-1-yl]isoquinoline-6-

8- Brono- 1, 6- napht hyri di ne- 2- carboxam de (22.4 g, 99 mmol) produced in
Exanpl e 12 CCIPLFaASdi ssol ved in piperidine (152 g, 1.78 nol), to which

pot assi um car bonat e 6. . 267 mmol nd _t et rabut yl ammoni um.i odi de (TBAI)
(178 oo TR e e b PR dadd By G e SFbE Tor f our
hours. Pi per,i di ne was .di stid_l ed. . of f._under reduced pressure. Toluene and

e
wat er Wereyal& est?qtuolntof%emreem (Sfl?erbt%ﬁénlo t'ai ned, and the resulti ng m xture

was parti ti40_qqld_ [(2t_q%y@1|O%fr\ﬁ;pggg)%w%Q%%dJ@h%e\gﬁaqu1u_sted to be weakly

basi c). The aqueous l'aye acte or onet hane agai n, and

t hen conbi %ﬁi‘@&dﬁi&%@iﬁn@%rﬂo@é&ﬁ-d&he resulting mxture was dried over
anhydrous sodiumsul fate and the solvent was distilled off under reduced

pressure. Thedesi-due (2- [7(4-nddhsk Qtaingdinasseguential Iy purified by
normal phase silica gel colum chromatography ((after letting hexane :

et hyl acet atle,0x50 et oy Hdiw tikrieudh,y 1Japal yd g eithyl r iatieteatze- © - met hanol
100 : 0 - 90 : 10, VIV), basic silica gel columm chronmatography (hexane :
et hyl acet atagsbok@mide) ar@®@ : 100, V/V), and reverse phase silica gel colum
chromat ography (water : acetonitrile, 90 : 10 - 60 : 40, V/V) to give the
desired ti t4eltedmeduwed q-E8l-P vy, anyidelyd eohe thvd NVvR { DvBBame)y 18:1,1660- 1. 69
(2H, m, 1.76-1.85 (4H, m, 3.37-3.45 (4H, m, 7.80 (1H, br s), 8.03 (1H,
br s), 8.23%Ptfhygidin=8gwl)gdpeg g iycaPoy @i q1H, d, J = 8.5 Hz),
8.99 (1H, s). (BEr) mz: 256 (M+. [0080] <Exampl e 13>

8- Mor phol i n[ozpﬁ 1, 6- napht hyri di ne- 2- car boxam de [ Chem cal fornula 24]

A L A
obt ai ned byretég‘?rssat%e e%th@cid baeslr{d1 Mtﬁ&&é&@ '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
azepanyl group, a 1l,4-diazepanyl group, a pyrrolyl group,

a thiazoyl group, a pyridyl group, a tetrahydropyridyl



_ 78 - 1H-NMVR (DVBO-DO 6: 3.43-3.49 (4H, 1), 3.88-3.93 (4H, n), 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] <Exampl e
14> 8- (Azepan-1-yl)-1, 6-napht hyridi ne' 3@-car boxam de [ Chem cal fornula 25]
00 NH2 Usi ng 8-brono-1, 6- napht hyri di ne- 2-car boxam de (201 ng, 0.8

nmmol ) produced in Exanple 12 (12a), the desired title conmpound (55 ny

|d 269 bt d by th t hod 12b). 1H NMR
{'uevso o) 6 reaes the %drﬁ%y‘?f%g@é"%r@%p(isﬁ 't%tra%@oéﬂ'mma g s

. 764%1H,ubrs)terfngmlo S)p 8. 45 J—86Hz) 8.19 (1H,
s) '8.55 (PHOUR § L& TETH) §@§Ffﬂ| At u(pleﬁ)m(z259(|\/|+H)+[0082]

<Exanmpl e 1 Rhe 5 i soqui nol i ne- 6- car boxam de (15a)
6- Br ono- 4- ﬁiy ro&ylrsooqt%n%rﬁ%ﬁeﬁy&g%%g formula 26] - 79 - OH

6- Br ono- 2- (pheny},suktanyl) 13, ?ﬂeﬁb@l‘@&ohé%%@%w?oxﬂv( &HLupne | éz%hg 79 2
nmmol ) was produced from 4- bronpbbenzyl brom dé in acCordance wnth

met hod desglich@cheint i teldcahedren 1@%@&%&)&82&&&@ £ ahuiher SUSpended
in ethanol (300 mM). To the resulting m xture, 21% sodi um

et hoxi de/ etvhdrel as0loddyigem E@BBa6 i bo23B, Ml x\/ﬁ':‘eraadcteﬁ,arf ol | oned by
.stirring at roomtenperature. for one hour. To the resulting reaction

i quid, 5Manedricdmydrixy acicohp(appryxinatieliyn B )oneas ,added f or
neutralization, and then ethanol was distilled off under reduced pressure.
A solid predipsirtiatie des cdlerred By ronalhianlexy Brewol iad was dried and
then purified by silica gel columm chromatography (dichlaoronethane :

net hanol , FO®SreFinygexy SUOU@/'V)ant @Z@R?élytlr%‘ydé%rioruéh ﬁ th¢ corrpound (13.2

g, yield 75% 1H—N DVSO- D6) 6: (,(AH, dd, J-8 1.8 Hz 8.03
(1H, d, J l&“?%*)y Y1 FHCHY §)Pyér g O (qﬂ%’upnj 8”‘8l A% | 10. 62
(1H, s) 15b Trlrre yl.sil thyI hydr o I soqu al.i ne- 6-

car boxyl at r[o ém 05 foryglﬂxél f%] tetryaql a(ryOpyr C{yrioxy groupy

: ?1?2?%? sso prrrerﬁﬂﬁ(%r%aogﬁpdz Otoer?%’g to% hli fxanple w0

trimethyl sidpyy hadnql M dH1s FHu 1AM SEh W e 2% 1 g, 210 mmol ),
1, 3- bi s(di gﬁerll%lt phos;;ehtl %proplasr?gi (18 67%(')\),fL I\m(/?] mmﬁlq) and pal | adi um

chloride (@e@y@dr&s%qnm{allw@l@gw%«}ca@ed followed by stirring at 60C
for eight hours under a carbon nonoxi de at nosphere. The sol vent was
distilled off umder "gedteedOpmespured Waterowys lgddedbbaylhegroaep"due thus
obtained, and the resulting m xture was extracted wi th dichl oronet hane. The
resul ting orsgamiec dfaymmeangs. ardded-over ldhhyalsusddditansuidlatle and the
solvent was distilled off under reduced pressure. The residue thus obtained
was purifi erdwpe gid ivdel dela ool dpanydhicomatrograpgice minded sEisgeo of hexane
. ethyl acetate - 1 : 1) © methanol, 100 : 0 - 70 : 30, V/V) to give the
desired titdne aEGHISHnY (R Py L Atsuwp 85 494 r aH NVR RNk (IUAUR 9H,

s),1.11-1.24 55(2H,
) %1pe 1d1nylca£tonyl gggup, a morpholinylcarbonyl group,

a piperazinylcarbonyl group, a 1l,4-dioxanylcarbonyl group,
an azepanylcarbonyl group, a l,4—diazepanylcarbonyl éroup,
a pyrrolylcarbonyl group, a thiazoylcarbonyl group, a
pyridylcarbonyl group, a fetrahydropyridylcarbonyl group,
a tetrahydropyranylcarbonyl group; a
tetrahydrofuranylcarbonyl group, a
tetrahydroisoquinolinylcarbonyl gréup, or a

decahydroisoquinoiinylcarbonyl group.



8.02(1H, d, J=8.4Hz),8.24(1H, d,J = 8.4Hz),8.38 (1Hs), 8.87

(1H,s),9.09(1H, s). [ 0083] (15c) 2-(Trimethylsilyl)ethyl 4-
{[(trifluoronethyl)sul fony]oxy}isoquinoline-6-carboxylate [Chem cal formnula
28] - 81 - 2-(Trinmethyl silyl)ebhyl 4-hydroxyi soqui noline-6-

carboxylate (15.0 g, 51.8 mml) produced in Exanple 15 (15b) was dissol ved
i n dichloronethane (300 nL), to which pyridine (10.2 g, 130 nnDI) was t hen
added. The resuiblng re cthﬁn I|gU|d was cool ed

‘t -
trifluoromet haneSl foni yEFTHE ETe! §t§rog§céyﬁﬁ8&?oaéé 35888 The
m xture was wanired 4.9 room;i enpernat gr Q}]%{aem%%%e@o%r fring. The

resul ting réact i on I"I'quid was washe saturate aqu ou squtron of

sodi um bi cabepate, apd SatLANed Al Reo@nd 4 heRdri et overeanhyds ous

sodi um sul fate. The sol vent was di'st of f un ced pressure The

residue thuyg %Qteasllréﬁ_%y’!%%l&‘érdyfl' Q_;(iol?)é; sid i rgﬁld%rcﬂ JHIBh I PR P AP

(hexane : ethyl acetate, 100 : to give the desrred t|tIe

conpound (&7 ﬁl@ewleildum%hlfoblﬁNMR(oG@Q1%) n&@hb&:(r@ﬁl,srﬂ)ﬁdnym -JeR28{,2H, m) ,
4.48- 4.63(2H,m, 8.17(1H, d, J=8.6Hz),8.35(1H d,J = 8.6Hz),8.66 (1H,s),
a piperazinylsulfonyl group, an azepanylsulfonyl group, a
1,4-diazepanylsulfonyl group, a pyrrolylsulfonyl group, a
thiazoylsulfonyl group, a pyridylsulfonyl group, e
tetrahydropyridylsulfonyl group, a
tetrahydropyranylsulfonyl group, a
tetrahydrofuranylsulfonyl group, a
tetrahydroisoéuinolinylsulfonyl group, or a
decahydroisoquinclinylsulfonyl group.
[0036]

The "Cl-C6 alkyl group" is a linear or branched
alkyl group heving a carbon number of 1 to 6, and is
preferably a methyl group, an ethyl group, a propyl group,
an isopropyl group, or a t-butyl group.

The "Cl-C6 alkoxy group" is the aforementioned C1l-C6
alkyl group to which an oxygen atom is bound, and is
preferably a methoxy group, an ethoxy group, a propoxy
group, an isopropoxy group, or a t-butoxy group.

The "C1-C6 alkoxycarbonyl group" is the
aforementioned C1l-C6 alkoxy group to which a‘carboﬁyl
group 1is bound, and is preferably a methoxycarbonyl group,
an ethoxycarbonyl group, a propoxycarbonyl group, an

isopropoxycarbonyl group, or a t-butoxycarbonyl group.



8.79 (1H,s),9.35(1H,s). (15d) 2-(Trinethylsilyl)ethyl

4- (4- phenyl pi perazi n-1yl )i soqui nol i ne-6-carboxyl ate [ Chem cal fornula 29]
4- Phenyl pi perazine (1.90 nL, 12.5 mmol) was dissolved in toluene (8.5 nl),
to which 2- (trinethylsilyl)ethyl 4-_ ,5 _

Mrifluoronethyl)sul fonyll oxylisoquinoline-6- carboxylate (3.50 g, 8.30
nmol ) produced in Exanple 15 (15c), tris(dibenzylideneacetone)di pall adi um
(760 ng, 0.83 mmol ), 2-dicycl ohexyl phosphi no-2"-(N, N-

di met hyl ani no) b BRen§l~€£6531 kil carberiroly ouRnd iott&§si um car bonat e( 3. 44 g,
24.9 mmol ) re then added.. The resulting mxture was heated under refl ux
for 1.5 ho@rOLFAFE1eTE% “dg zi’tlﬁ‘d’gpl‘?e‘rcg%p A &P 1Fo1d AR TRHY T eact i on

liquid was filtered,and the sdiol.vent ) ilsti | 1 ed chf. The resi due thus
obt ai ned wagsroélé)q&egntqoélﬂai/ B fited By P &1 i%E gel Hoithim 20

chr omat ogr ( : hyl acet : - : V/'V) and nor nmal
phase sili %&%&1@}?&%&% gﬁﬁoé%ét g‘g%ﬁ‘f)oh%l(%g%éjnn@& gerts(%ﬂ’ g‘%et ate, 80 : 20 -
20 : 80, VI Ive ihe desy ti 7 jeld 66%.

1H NVR (006\9335%@&%1 (9|—3{1 ?}%ﬁ%’lgﬂlé&zf t %Hi%%&lﬁ s BT (ah 1
3.49-3.54 (4H, nmhe 4c49c4d. 33x(2Bu1HbnyE. 33olibM, its, the= 7.2 Hz), 7.05 (2H,
d J=8.2Hz), 7.33 (2H - 83 - dd, J =8.2, 7.2 Hz), 8.03 (1H, d, J =
8.4 Hz), 8.adrchdntdonkd A4dHz)LkE IR duH t S )whi&B%R (shiH fa)yl 9. 05 (1H,

s). M5 (ESI+) mlz: 434 (MrH) + [ 0084] (15e)

4- (4- Phenylgpioper az polingd,) iaseluisn gldefee b lgard onetti ydies  1GheTw lc af rdugr,mul a 30]
2-(Trimethylsilyl)ethyl 4-(4-phenyl piperazin- 1gll )i soqui nol i ne- 6-car boxyl ate
(2.37 g, 5.7 afflDsWrisdude @ Havrex @l 0y (B apmsl dxsstved in
tetrahydrofuran (27 nmL), to which a 1. 0M ntetrabutyl anmoni um

f1uori de/ t StSORRAMGIEPISE GHOP (15 £ RUEEW TR GRRIRH&T added,

foll owed by stirrin t ro tenperature for 1.5 hours. The sol vent was

G Sti 1T ed. ST Gingb e SHog B ae B (i SRt LIS, bt i Hath gl

di ssolved in N, N dinhethyl formam de (47 nL) under a nitrogen atnosphere, to
whi ch arrrmﬁt}ourr% cﬂﬁe&i&edﬁe .92 g, 54.7 nol), triethylamne (9.14 nL, 65.6
mol ), 1-hydrox nNzQt L | e, (251 1. %ol )., d N[ 3-

di met hyl am nopr?)fggl] ?lk'd-rgt;(&yl%éar%%o ;I%%ildgqhy?fgéﬁl (;C?ll%de (5.24 g, 27.3 mmol)
wer e addedaﬁc@én@é@c@o@%cﬁ@lﬂdé‘%l@éﬁwjf?ém i e, formdd-haprs. The
resulting reaction - 84 - liquid was Tiltered and the sol vent was
distilled offoupdey srgunehny eSSy Ies dupitdiimmadtyal

purified by basic silica gel colum chronmat ography (hexane : ethyl acetate,
50 : 50 - G :hydhxyWylarg-cupecraest a |H by @y Im gesslis,ol e ndh iofh

et hanol di chl oronet hane to give the desired title conpound (1.13 g, yield
62% .. 1H NVRYDMBQmRE)hE: 2B RBP g 44 dtdyyeth yid-Sradd (akt¢ mine 6. 84 (1H,
t, J =7.2 H), 7.06 (2H, d, J = 8.3 Hz), 7.27 (2H, dd, J = 8.3, 7.2 Hz),
7.65 (1H, Wwrederahles (1H, d, J = 8.2 Hz), 8.19 (1H, d, J = 8.2 Hz), 8.31
(1H, s), 8.33 (1H, br s), 8.58 (1H, s), 9.10 (1H, s).. M5 (FAB+) nmfz: 333

( M-H) + [ 0085] The 2§§g§§|§yfé9alkyl group" is a cyclic alkyl ‘group

4- (Pi peridin-1-yl)isoquinoline-6-carhboxam de [ Chem cal fornula 31]

Usi ng pi pertalif (2. % 5HoN @ Phaml R {1 rdtethyIRTT IR I2 4
cyclopropyl group, a cyclobutyl group, a cyclopentyl

group, or a cyclohexyl group.

.The "C3-C6 cycloalkoxy group" is the aforementioned
C3-C6 cycloalkyl group to which an oxygen atom is bound,
and is preferably a cyclopropyloxy group, a cyclobutyloxy
group, a cyclopentyloxy group, or a cyclohexyloxy group.

[0037]



{[(trifluoronethyl)sulfonyl]oxylisoquinoIine-6- carboxylate (5 g, 12 mmol)
produced in Exanple 15 (15c), the desired title conmpound (1.18 g, vyield
39% was obtained by the sane nethod as in Exanple 15(15d) and Exanple
15(15e). - 85 - 1H-NWVR (DMBO-D5) 8:_1461-1.68 (2H, m), 1.79-1.84 (4H, 'm,
3.06-3.12 (4H, 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 (1H br s), 851 (1H, s), 9.02 (1H, s). M
(Ef) mz: 255 (M) [00 1 ample 17>

4-[ 3- (thhoxyne?ﬁ?l)%?p% Papryi- 9F?P80qﬁﬁn6IPH§“81 g&PBBxaftf'de [ Cheni cal
formul a 32]. (et hoxynet hyl per| i ne (185 ny,
1.43 mm|)l£r?8“§1(t9FPH8t'h;?|“éj] |ay|n)‘*‘8%ﬁ§‘| l4groqu S URP S RS
([(trlfluor hyl.) xyl i soqui nol i ne-6- carboxylate (300 ng, 0.71
nol ) prod %35 A E%gnggg%%%2?15c) the desired title conpound (57 ng,
yield 279 was eftaia @dcw 5931 Qeggshpﬂd 1@S¢hA %@%h@ﬁtléﬁéédtesand
15(15e). 1H NWMR ( DNB 1H m, 1.76-1.91

2.13-2.25 (i, afo,l %r@@l‘pz + &0 whilkdh fﬂq 62288 1, HBund3 %151(:( 91'5!, aS)
3.27-3.39 (4H m, 7.61 (1H br s), g (1H, d, J = 8.5 Hz), 8.15 (1H d,

J 8.5 Hzphe&o&y @IHu$%,a&.a5d@hwlo&W @kou&xShn@ﬂH,mﬁphﬂ%ylbx@iH s). M5
(Er') mz 299 (1\1+) [0087] - 86 - <Exanpl e 18>

4-[ 4- (1, 3- Bhricape! ©Z- ywhyphper ghiemokyy lgjricspg uisn glrieferéblear boxam de [ Cheni cal
formul a 33] Using (1, 3-thiazol-2-yl)piperazine (241 ng, 1.42 nmol)
and 2- (trinmet hyFsgl YyEpe€h§l agylcarbonyl group" is the
{[(trlfluoronethyl)sulfonyl]oxyl|soqy|nollne - carboxylate (400 ng, 0.949
mol ) pr odGéd STRTEamsIce U5 (IP5e)ry 1t e s itred i @ Sorpemnyd: (127 ny,
yield 419 was ohtained by the sane nethod as in Exanpl es 15(15d) and
15(15e). 19°QWR Géwééuﬁgy 693 55 a3b§fz(%’ﬂi grﬁoup3 6’3@1 3.75 (4H, m), 6.92
(1H, d, J = 3.

G D g Tnse bt GHnel hel” o paclthy 16ab A gl gt o) T

2926 (1H, %%uc% %1b%%§by§)gr%%pﬂFéBg&e%%%abﬁép (N%FD+ [0088] <Exanpl e

4 14- [ 2- (Tetr anygeon 2kt pycag. alméx}s]gﬁew Bi-BgpHdi - 1yk! i soqui nol i ne- 6-ca
rboxam de - [ Chem cal fornula

aforementloned Cl-C6 alkyl group to which a carbamoyl

group is bouhd, and is preferably a dimethylcarbamoyl

group, a diethylcarbamoyl group, or an

ethylmethylcarbamoyl group.

The "di Cl-C6 alkylaminosulfonyl group" is the
aforementioned Cl-Cé6 alkyl group to which an
aminosulfonyl group is bound, and is preferably a
dimethylaminosulfonyl group. |

The "Cl-C6 alkoxycarbonylamino group" is the
aforementioned Cl1-C6 alkoxy group to which a
carbonylamide group is bound, and is preferably a t-
butoxycarbonylamino group.

The "C1l-C6 alkylamino group”" is an amino group to

which one of the aforementioned Cl-C6 alkyl groups is

bound, and is preferably a methylamino group, an



oX- . Using 4-[2-(tetrahydro-2H pyran-2- yl oxy)ethoxy] pi peridine (545
ng, 2.38 nmmol) and 2- (trinethylsilyl)ethyl 4-

[[(trifluoromethyl)sul fonyl]oxylisoquinoline-6- carboxylate (668 ng, 1.59
mol ) produced in Exanple 15 (15c), thgzxdesired title conpound (330 ny,
yield 61% was obtained by the same nethod as in Exanples 15(15d) and
15(15e). 1H N4R (DVBO-D6)1.42-1.53 (4H, nm, 1.59-1.68 (1H, m, 1.70-1.89
(3H, m, 2.%%—%.14 ZHT : 2.90-2.39 .2H, ,..3.36-3.41 2Hl ., 3.42-3.48
(1H, m, 3°5PY33BATP4ATONY: 5. P2°8Y8A™(2N, IR UPs. 62- 4565 PP Y7 64 (1H,
br s), 8.0 , = 7 (1H, d, J =8.4 Hz), 8.22 (1H, s),
8.33 (1H, Fgé?: gf’%% ng?’iéﬁzl)“g gig’?i)ﬁ, s) M5 (FAB+) m z: 400 (MH)+

[ 0089] opB%anpl e 20>
4-[4-(2-Fyéroxyethoxy)piperidin-1-y|]isoquino|ine-6- carboxam de - 88 -

[ Cheni cal fornmutge 384ha006kRo c1-c6 alk$i{4rbaplTekr ahydro- 2H- pyran- 2-

yl oxy) et hoxy] pi peri di n-1-yl | i soqui nol i he-6-car boxam de (330 ng, 0.83 mmol)
produced i afbxanphe itdedasidicssalkgd igromgt havaal -\watsebst9@ uteOwivhV, 15
m.), to which ptoluenesul fonic acid nonohydrate (213 ng, 1.24 mmol) was

t hen addedhaflobkeowed oby sst.i r Examgp &¢srobareefpénaiude &ofll4rhnacbylAft er
addition of triethylam ne (300the solvent was distilled off under reduced
pressure. BHeUPesiddé filivgs oBltayRe § r@a par ithiidd Uy obediny lsidriocs ,g&l  col um
chr omat ogr aphy (ethyl acetate : nethanol, 100 : 0 - 80 : 20, V/V) to give

t he desi r ed e tEGRP SEREP( 160 g L upireled helogd T oOlR/NRR ( DVSO- D6)  8:
2.91-2.98 (2H_.m, 4.58-4.61 (1H, , Hz), 8.15 (1H, d, s), 8.50 (1H, s),
9.03 (1H, f.lfr%t%o(fl@ﬁéi‘)ylnﬂzr:ou%ma( @H)Oﬁo)ﬁ’[r@@dé] g&%ﬁplae 21> Tert-butyl
(2-1[ 1- (6- carhanmoyl i soqui nal i n-4-yl ) piperidi n3-yl,] net hoxyl_et hyl ) car bamat e
1089 - [d%iér%gélglr% ORI S3eD 2 t)rﬁsfﬁﬁlﬁrtoé’rrto- lt;élero 7( Bi peri di n-3-

yl et hoxy) e I 72 » I - (trinmethylsilyl)ethyl

4- {[(trifFE§P%%§P%§ﬁ??%P%%hyFrg%;ﬁﬁééﬁﬁgﬁaﬁi%gg%ghc%rboxylate (733 ny,

1.74 mol ) preducsddt 8,13 E3190) g desiree titl e conpound (497
ng, yield 54&6 was ogtgﬁﬁgggg% t he sanecﬁ%?hgg'ggcﬁﬁ Efénples 15(15d) and

15(15¢) . 1 MYBoEREHE) 16::bus? GLLH Mhorbplreli04rad, W, 2,21 2. 34
(1H, m, 2.87 (1H, br s), 2.97-3.07 (1H, m, 3. 0- 3.41 (4H, m, 3.43-3.51
(2H, ™), 3.f3%c3cbksyIHgrup,327Aiffldo hesdyl 4841, br s), 5.90 (1H, br
s), 6.86 (1H, br s), 7.95-8.08 (2H, m, 8.24 (1H, s), 8.53 (1H, s), 8.99
(1H, s). trifluorohexyl group, a pentafluoroethyl group, a :

hexafluoropropyl group, a nonafluorobutyl group, a

chloromethyl group, a dichloromethyl group, a

trichloromethyl group, a chloroethyl group, a

dichloroethyl group, a trichloroethyl group, a

chloropropyl group, a dichloropropyl group, and a

trichloropropyl group.

The "halogeno Cl1-C6 alkoxy group" is the

aforementioned C1-C6 alkoxy group that is substituted

with halogen atom(s). Examples thereof include a

fluoromethoxy group, a difluoromethoxy group, a

trifluoromethoxy group} a fluoroethoxy group, a

difluordethoxy group, a trifluoroethoxy group, a

fluoropropoxy group, ‘a difluocropropoxy group, a



M5 (Er') miz: 429 (M+H) + [0091] <Exanpl e 22>

4-{3-[ (2- Am noet hoxy) met-hyl ] pi peridin-1-yl)i soqw nol i ne6- car boxam de
hydrochloride - 90 - [Chemi cal formula 37] /*\/"'?0,--- NH2 0 NH2
Tert-butyl (2-{[1-(6-carbanoylisoquinokgn=4-

yl) pi peri di n73-yl ] met hoxyl et hyl ) carbamate (158 ng, 0.368 nmol) produced in
Exanpl e 21 was dissolved in dioxane (5 nL), to which a 4AM hydrochl oric

d/ d | ut i dd f d by st ht - at
" om § enper gt ant ORGRRapIREI B 61 NS TREAE T SHE 5 vent s

(108 my. . Srdr e tons S SRR oamo o 8- 3% B 4 4y ke 1k ©)
212? ggg (%Eﬁf§ %8§53%xglﬁmo%b % %ﬁg%d%%dg@ﬂtﬂpox§)5¥é$§}iaS) NB(EI+)

4- (4- Hydr oxy-i41phedylpitpald buy,) 125 GAHNIHG 18 LI RAAMde - 91 -
[ Chem cal fornmula 38] O%ﬂ G errr Ulbl ) Usi ng 4é3h%rox}§%£1 phenyl pi peri di ne

(193 ny, 1dQ&lmdehe&@do&y(@&b@@thﬁ|ﬁﬂﬂﬁDﬁﬂﬂ@HeX&loxy group, a
{[(trifluoronmethyl)sulfonyl]oxy)isoquinoline-6- carboxylate (314 ny, 0.746

mol ) pr odpeed afi usxarhe <5 ordhe),, at e xgeSivoedirddeeyc @meaynd a 200 nyg,
yield 60% was obtained by the sanme nethod as in Exanples 15(15d) and
15(15e) . 1HONNR 1(DVBOUDOXY. 2408038 AR LCEBRLIRHY ddoub.daJ = 7.7 Hz), =
8.5 Hz), 8.30 9.04 (1H, s). Ms (Ef) mz: 348 (MtH)+ [0093] <Exanpl e
24> 4- ( 4- PREMMOF BNy GFPHidi @etr(lmlowoyriestmmm% 6-2 carboxam de -

92 - [Chem cal fornula 39
[ aﬁioroethoxy gf%up, a dichloroethoxy group, a

trichlgroethoxy group, a chloropropoxy group, a
dichloropropoxy group, or a trichloropropoxy group.

The "halogen atom" can be, for example, a fluorine
atom, a chlorine atom, a bromine atom, or an iodine atom,
of which a fluorine atom or a chlorine atom is preferable.
[0039]

The term "treatment" refers to curing or improving
diseases or symptoms, or sUppressing symptoms.

The "pharmacologically accéptable salt thereof”
refers to a salt that can be used as a medicine (for
example, ones listed in J. Pharm. 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; therefore, such a salt is referred to as
the "pharmacologically acceptable salt thereof."

Preferable examples of a pharmacologically
écbeptable "basic salt" of the compound of the present

invention include an alkali metal salt such as a sodium



4- (4- Hydr oxy- 4- phenyl pi peridi n-1-yl)isoquinoline-6- carboxam de (134 ny,

0. 386 mmol ) produced in Exanple 23 was dissolved in trifluoroacetic acid (1
m_)/ di chl oronmethane (1.5 nmL), and the resulting m xture was heated to
reflux overnight. Upon conpletion of-the reaction, the solvent was
distilled off under reduced pressure, The residue thus obtained was
purified by silica gel colum chromatography (hexane : ethyl acetate, 50 :

i i o A e (g 8 5

42 (1H, . 7.3 H
L (2H (B “‘?7“?‘% st s 55‘2 £, ° ?“%‘e’&s&ﬁ% (%H afdadascﬁ%uks 18 (1?4
= 8.5 ?é)t(’l\/%ﬁé%% %giéf)o’asgc'&% (iHs a%xé@x (Nl'ﬁixetsr?yln%r%%o(ljl'?&e s). M5

6
J
) mz: Reference
2-
2-

( Tet r ahydr, O'azH‘rﬁ)ért@@fl‘émi'n‘éx)é)a@tthO)é)’]tQ'ﬂﬁfﬂﬂaﬁﬁne A+, «1la) Benzyl
(tet rahydro 2H pyran- 2- yl oxy) et hoxy] pi peri di ne- 1-car boxyl ate

f

|

Chem cal fadrimdpa A9l ethylamdneTetanahy dr ar2ydayuhane2-ayl ioxy ety A

met hyl benzyl sul fonate (49.8 g, 166 nmol) was dissolved in

N, N- di et hyd-fretmgriipd@er500 el sa 1ttg  whipotr ibeiney Isad-t, a 4-

hydr oxy- | - pi peri di necarboxylate (31.1 g, 132 mmol) was then added.  Further,
sodi um hydmivde oléshinemy r35ive (SR123 gndlee phwsi)ingasadddedrataronce,

foll owed by stdrring at roomtenperature for two hours under a nitrogen

at nospher eamino arg ke lte$Wadhi i§ readtyicomd isqditd, adiletisrortifaneérand

wat er were added, and_the resulting m xture was extracted with

di chl or ometF&HE I Eh alsuAf g Pargadiec S3aer s WaAWE Arerd S6ditum sul fate
and t he sol vent was d| tilled off nder reduced sur.e. Th i,due thus
obt ai ned was pd'i i &i‘ S5 G ’c&%r’?ﬁl ﬁilr t‘%'g?a;dh tﬁ@xaﬁ?@ et hyl
acetate 50, V/IV) to give the desired t|tIe conpound (45.6
g, vyield 9%0%(} pr%ﬁeﬁ%%l(a@as) 6: 1.49-1.62 (6H, m), 1.69-1.75 (1H m,
1.78-1.88 (3JdagP. 3.20-3.25 (2H, m, 3.45-3.66 (5H, m, - 94 - 3.74-3.90
(4H, m, 464( H t, J =3.7 Hz), 5.12 (2H, s), 7.29-7.38 (5H, m. (Ib)
Benzyl 4-(2-hydpexyet-hexy) B'xﬁﬁﬁu@lsn%flac%%E(ﬁﬁ)ébétl%g[x@ﬁ@%ca' formla 41]
0O/\CH Benzyl 4-[2-(tetrahydro-2H pyran-2-

yl oxy) et hoxyddeicpenld Medidiar bexyd ate (e @danpdldf mldhepradueatt in

Ref erence Exanple 1(1a) was dissolved in nmethanol, to which

p- t ol uenes ulrfvemtd cac iich afmaiehd tatder dhBlL iYeg, s Eh Tasmqlc)ro/ﬁalmo&dctmj, fol | oned
by stirring at roomtenperature for 2.5 hours. . To the resulting
reaction | ihpAtdchdodiign,binvaitsdrrare qepowdet )h sk ladbiet;, @1d the sol vent was
distilled off under reduced pressure. A solid precipitate was filtered off
whi | e washilfp agiaH Cetdfild &cettateicries i ratie R EbiReH ¢ ated {afder

reduced pressure. The residue thus obtained was purified by silica gel
col um chr Gt Wﬁ?%eﬁéﬁ@rga&%la%tsﬁ]& BER 1S dé¥iGed title

o SRl Atk SRehdRdedesd) " 5 0 ST T Y
6.0y %5 crib bl 300 @Sf%“(a?é Drs 52 Bhyads 29798 (K 1)

[ 0095]
ZE; hy phe”yalﬁyslt&&%a%y}s‘%}éhows) e Nerdstardaxyd e [Chem cal fornula

toluenesulfonate, an organic acid salt such as acetate,

7
d
(
4-
4-
[

malate, fumarate, succinate, citrate, ascorbate, tartrate,
oxalate, and maleate; and an amino acid salt such as a
glycine salt, a lysine salt, an arginine salt, an
ornithine salt, a glutamic acid salt, and an aspartic

acid salt, of which a hydrohalide is most preferable.

[0041]



Benzyl 4-(2-hydroxyet hoxy) pi peri di ne-1-carboxylate (20.0 g, 71.6 mol)
produced in Reference Exanple 1(1b) was dissol ved in dichl oronmethane (360
m.), to which N, Ndi methyl am nopyridine (875 ng, 7.16 mmol) and
triethylamne (20.0 niL, 143 nmol) wereggdded. Further, p-toluenesulfonyl
chloride (17.7 g, 93.1 mmol) was slowy added, followed by stirring at room
tenperature for 2.5 hours. To the resulting reaction |iquid, water

was added, and e resulti i Xture was extracted with dichl oronet hane.
e o o ol BE e ahnR B EhF ] EatSear HhBRbE M &b ThEC and tho

sol vent was,disti]| .Of_f r.r d pressyre. The resid t hus obt ai ned
was purifié&ggéagpﬁﬁgégﬁéGgg%ﬁﬁﬁﬁ%%%ﬁghﬁgggrggﬁ§x¥ﬁ£§§ﬂ%E#”%ﬁﬁ?l acet at e,
100 : O - .50, .t i desj.r titl 0 (+30. yield
09% . - 0B STefR ﬁﬁgfg)ﬁj&&ﬁﬁé%cﬁ?f g’%(tzeﬁfj’mc{ltl.f?ot?"lg%%,arﬁ%{ Sty (3H,
s), 3.19-3.1242Hnmknd. 43 Aeld B 383 dAdd to recrystallization.
t,J=4.7Hz),3.66-3.70(2H, M, 4. 15(2H,t,J = 4.7 Hz), 5.1

(2H,s), 7. 3@hé. 3%ebdnt) .iAvENtAKNd ad s~ ehdorg)sseslompounds in such
4-[2-(Tetrahydro-2H pyran- 4-yl oxy) et hoxy] pi peri di nel-car boxyl ate [ Chem cal
fornmul a 43various Benmg of (Rdraltés, solvates, and crystal

nmet hyl phenyl ) sul f ony] oxyl et hoxy) pi peri di ne-1-carboxylate (1.64 g, 3.79
mrol ) pr odpeddmorpRef.er ence Exanple 1(1c) was di ssolved in

N, N-di met hyl f ormam de (10 nlL), to which tetrahydro-2H pyran-4-ol (540 |aL,
5.69 nmol ) [B9d423o0di um hydri de (content 55% (248 ng, 5.69 mml) were added,
followed by stirring at roomtenperature for 20 hours. Water was added to
the resulting rgéﬁtg8ﬁpPPHGi8f 28?I8ﬁ§8e8§ eRVPREEPENn @i BRLEt hyl acetate.

The resulting organi c | ayer. was shed wi th water and saturated brine, and
dried over TAVAROUS s GaISHh et A8 SFife "6l Vent N th S [196d 01T under

d d , ' t.ai R =To) il I
Col U chr et Earaphy ™ o7 TRty AeEate T HAYARS D 105 T ad’: 60,
v/ t [ ' itl d 4 799 . \ CDC13
B 1. 58- 1. 60 (AR " T A6 LY A O3 26 & 2SN %5 o, 46 (2K

M, 3.51-3 B3 Aa Wb, 13660n3, 63pkbind) ond 18- 182 (2, ciho1329253, 94 (2H
m, 5.12 (2H, s), 7.34-7.35 (5H, m. (FAB) m z: 364 (M+H)+ [0096]

(le) 4-[2- cletsuaytdrarc2tayr anidssybokyrat bexyppcpéiicding [ Chenical fornul a
44] Benzyl 4-[2-(tetrahydro-2H pyran-4-

yl oxy) et hoxyespiirpertiedi, nechle campagyldatoef (t505 prgpseht39 mawoit)igpr oduced i n

Ref erence Exanple 1(1le) was dissolved in nmethanol (15 nmL), to which

pal | adi um eydrompiades (5@ Ing Jo tvdd esdd eborfenld awet S3ye rstd irsamey sat argbra
tenperature for 18 hours under a hydrogen atnosphere. The resulting
reaction | Mgt iRas FiYaierid® tHhessgh SCalghse ankhf hee SAMERS vids adi%sti |l | ed

of f under reduced Rressure to give the desired title conpound g318 ny,
yi el d 100%?@t10. mixture of "these 1somers can be separated by

publicly known means of partitioning.

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 radioactive or nonradioactive isotopes
(for example, 2H, ’H, 13C, 14C, and 35S).
[0043]

Further, the present invention also encompasses
pharmacologically acceptable so-called prodrugs of the

compound of the present invention. A pharmacologically



1H NVR (CDC13) 8: 1.43-1.52 (2H, n), 1.58-1.61 (2H, m), 1.85-1.96 (4H m,

2.61-2.67 (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. M5 (FAB) mz: 230 (M+H) +
[ 0097] <Ref erence Exanple 2> _ 3¢ -

4-12-[ (3R) - Tet r ahydr of ur an- 3- yl oxy] et hoxy) pi peri di ne [ Chem cal fornmula 45]
Usi ng benzyl 4-(2-{[(4-

met hyl phenyl ) sul f ony] oxyl et hoxy) pi peri di ne-1 -car boxyl ate (4 0Q 9.

ol bt odHELR A RE S BTt TR arfd (39 4 SRy e e 3o
(1.05 g, 1 mol ), -the e5|redt|teco |eId 79% was
obt ai ned b tﬁgnéfae)%ergetlﬁ%& a8 PR Rer (,9ren glr%jljroxyll( Oué)rid a‘l( le).

1H NVR 1. 46, (2

> 57 62 %‘ oAy gy %61@ ?ﬂ mrja i A b f%ﬁu@r% O]f 9%1%30%3((254 n)m
3.77-3.84 (:3He n@l,on3b%/0h(y1d|ilvol sib Drl Fhddd) ,pr{ysli%f’ogli%a(ll%or{@ltll\&s( FAB)
mz: 216 (M+H) + | ef erence Exanple 3>

4- {2 [(38) ﬂ@tﬁs@a@sd%&f r l@&zﬁr(p%'fﬁf%ﬁﬂleﬁgh%xwmlap%fﬁd&rﬂ@ [l(ﬁlquﬂdéabrfe(y mul a 46]
i ng benzy

rret hyI phenylessulifoenly [iox Pretgho¥Medpi, p&ildi rie- Ipacarsb @y 7atte (4400 g, 9. 23

nmol ) produced in Reference Exanple 1(1c) and (3S)-tetrahydrofuran-3-ol

(1.05 g, 12.5mdlypkutiie desikeédattit | (€ idemedurtdanE182 ign:yi el d 77% was

obt ai ned by the sane nmethod as in Reference Exanpl es 1(k1d) and 1(1le).

1H NMVR (CD@FB?)el@PHE?@QOﬁ @@mﬁcemtl@@M%q ZHleﬁO apQAPIED (2H, m),

2.57-2. 62 2H 36- 3. 42 .. 3.55-3.63 (4H,
3.77-3. 84 Iq mVOls “é k@?ls )teréllé @nféa( e . MBS (I(:AB) "
mz: 216 (MrH) + [009 <Ref Ex

4-[22-(Tet§§}%li) [ r‘g%slﬂ“ﬁeﬂ?g)?% efﬂ &r%er |Aﬂvﬁ@ﬁeé1§ﬁuc%l formula 47] 0

., 7-00 N 3 duced
Ref erenceuag%p\]l%grn}i#fc) g’ﬁsd{ 'El(eg:br%h 3%%8uran ﬂ matOHo o (rmgé)} ,prizuge a
ol ), Uhe deslirad. i #d g@%@ el Bl %rc)@r‘:dgd 6_:7%&%@9}@4&% by the

sane net ho as in and

il'gl;lNzR( gz)cgcih)eG preemt: ﬁ%v%'ﬂt@onl h%h%&%(r#%n@no L5l -9 (& ¢He

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,
pentylaminocarbonyl, (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
compound in which the hydroxyl group is acylated,
alkylated, phosphorylated, or borated (for example, the
compound in which the hydroxyl group is converted into
acetyl, palmitoyl, propanoyl, pivaloyl, succinyl, fumaryl,
alanyl, and dimethylaminomethylcarbonyl). Also, more
specifically, examples of the prodrug of the compound of

the present invention having a carboxyl group include the



m, 2.50-2.58 (1H, 1), 2.59-2.65 (2H, n), 3.07-3.12 (2H, n), 3.37-3.42 (2H,
m, 3.43-3.49 (1H, m), 3.57-3.63 (5H, m), 3.70-3.75 (1H, ), 3.81-3.85 (2H,
m . MS(FAB) ml z: 230 (MrH)+

- 47 -

compound in which the cafboxyl group is esterified or
amidated (for example; the compound in which the carboxyl
.group is ethyl-esterified, phenyl-esterified,
carboxymethyl-esterified, dimethylaminomethyl-esterified,
pivaloyloxymethyl-esterified, ethoxycarbonyloxyethyl-
esterified, amidated, or methylamidated).

[0044] |

(Production method)

The compound éf'the present invention can be
produced by applying various publicly known productipn
methods, while taking advantage of the characteristics
based on the basic structure of the compound or the kind
of the substituent. Examples of the publicly known
-ﬁethod include methods described in "ORGANIC FUNCTIONAL
GROUP PREPARATIONS", sécond edition, ACADEMIC PRESS, INC.,
1989, and "Comprehensive Organic Transformations"™, VCH
Publishers Inc., 1989, and the like. |

Upon production of the compound of the present
invention, depending on the kind of the functional 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 éppropfiate protective
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



[ 0100] <Ref erence Exanple 5>

4-{2-[ (D nmet hyl am no) sul f ony] et hoxyl pi peridi ne .(5a) benzyl 4-{2-

[ (D met hyl am no) sul f ony] et hoxyl pi peri di ne-| -carboxyl ate [ Chem cal formula
48] 0/\,,,SO02N(CH3)2 Benzyl 4-hydroxypgperidi ne-1-carboxylate (5.0 g, 21.2
mmol ) was dissolved in tetrahydrofuran (100 nml), and while cooling with

i ce, sodiumhydride (content 55% (1.0 g, 22.9 mmol) was added. The

resul ting mxture was Sti rreg%ﬁfq'r 30 mnutes while cooling with ice', to
whi ch 20 ml'OFT8 $61 (' °8n N dTEIRN Eh Endsul FGHR 9 TG 101 -
tetrahydrofuran (3,0 g, 22.2 mol) was added dropw se over five m nutes.
The rosul ¢ P e ireSuRESLEFFTEE POPB8 rEHuP B SHRE PR IEBSP Mg w th | co.
and then faqr .t ur erature. resul ti reaction |iquid
was pour ed%ienlte%rt\%a relgl gﬁc{g:%%%%%’e@)(%«ﬁ_ﬁ} gg‘evlimlft hre-egtr&ﬁcylloqlar:geotr{aopgc.l ase' resul ting
organi ¢ | ayer-as $sequentiald yaashed W th watel anhealdraleddrine, and
then dried over sodiumsulfate. The solvent was distilled off under reduced
pressure. D dieddus tikts RRUAIMEd e s iy ifd Rt tO)arsd |dGa gelg ealtum

chr omat ogr aphy (hexane : ethyl acetate, 50 : 50 - 0 : 100, V/ to give the
desired ti tdhe cempaurc,( 4 ghan elahdcZWg al bR (tGREL JrdBip br48-1. 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 (2dnwrtih@dhe 4anhBHtugnt (330 a desired group, as

4-{2-[ (D et hyl am no) sul f ony] et hoxy} pi peri di ne [ Chem cal formnula 49]
0./\....,, SG&ENeCE- 13) 2 Usi ng benzyl 4-{2-

[(d 13.2 mol)

i met hyl am noésul fonyl ] et hoxy) pi peri di ne-1-carboxylate (4.9 g,
produced in Ref éPEREETExanPIredsugaPt the GesPrsact ot éheorp6aRat(3.1 g,
yield 999 was oht ai ned t he sane, nethod as in Reference Exanple 1(1e).
TR (Coetrrdion Boiy Rey R T ot et Loyt 563 86 (21 ).
2.88 (6H, s 3.04-3.14 (2H 3,22 - 102 - (2H, t., J = 6.2 Hz)

3.37-3. 46 mrerﬁe,nt@.oélfaé MOttrgdth:e @.rfuﬁzs)’. l[ra_’(ﬁﬁciucmg a<|§é'3reecrlelgllcde Exanpl e

6> 3-[ (D fl ] i i dj | _
3-[( di[ 1£I uorgg?r{e ho%%rr)eé% %%{]ﬁalptgr@%ﬂng% ?arlrt(l)e%ﬁcg‘t%ﬁ&oemrﬁocua A ormul a 50]

\T.0CH F2 -0 out trRenZcdddy dromgmethy | Jaimardide-drear boxyl at e
(2.49 g, 10.0 nmol’) was dissolved in acetonitrile (100 nL), to which copper

iodide (1) diR6t0,inkerd iHmlgraited 2- ¢htl veret2ohf kuar ssulherylkiacetic
acid (2.66 g, 15.0 mml) were added, followed by stirring at 80C for 20

m nut es. Theatribgt W Was dorapugitth gbbwukdlo dloomrtenperatihese takitliech
adequat e anounts of hexane and ethyl acetate were added, followed by
neutral i zatirortha tarta Riviha s met/hmetsh armotmaslol yutpeont oty i fares wer e
filtered off, and the solvent was distilled off under reduced CPressure. The
resi due t hus<agtitls nedh beast fourd flicey Bynisksiionsi |deday djed t ot urgn

chromat ography (hexane : ethyl acetate, 100 : 0 - 0 : 100, V/V) to give the
desired tithyéyré%ﬂ%&ﬁ"}d?%l.& g, yield 61%9. - 103 - 1H NWR (CDC1l3) 5:

1.22-1.34 (1H g%ke%h%%i%W§5t%%Hbrg%hc%i%%_%é% o 1%% Q%é 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 of the production method of the compound
of the present invention is shown below. That is, fhe
compound of the present invention (I) can be produced,
using a compound (I') as a raw material, by a method

including principle steps of (1) introducing a



1.76-1.92 (2H, m, 2.59-2.97 (2H, m, 3.64-3.77 (2H, m, 3.93-4.21 (2H, n)

5.13(2H, s), 6.18 (1H t, J = 74.5 Hz), 7.28-7.41 (5H, m. (6b)

3-[(Di fl uoronet hoxy) met hyl ] pi peri di ne [ Chem cal formula 51] clICH F2 11

Usi ng benzyl 3-[(difluoronethoxy)nethyk¢piperidinel-carboxylate (1.97 g,

6. 58 mmol ) produced in Reference Exanple 6(6a), the desired title conpound

(1.00 g, yield 929 was obtai ned by the sane nethod as in Reference Exanple

1(1e). 1H 6: 1.12-1.20 43-1. H, , 1.65-1.71
((1H,e) : N O§§C@|¥| grﬁoupz 5- én( %ﬂ(el;grerﬁencf 53- fa(%éa(jf 2.98-3.03
1H, 1 1H, = 75.0-FE .
E0102] <Re é‘}?gﬁ st éﬁ% K %%Méf‘%of(gr%etaﬁ‘ &%ﬁéﬁi&ﬁ Eeaﬁj)o“ :

4- Benzyl- ZU(ngbh@xylnet hyl)m)rphol ine [Chemical formula 52] ,CH3 O - 104 -

(4- Benzyl nor phol i n-2-yl ) et hanol (1.00 g, 4.83 mmol) was di ssol ved in

N, N- di met hykherregideot:21@ L), to which sodium hydride (content 55% 255
ng,. 5.85 nmmol ) was then added whil e cooling wth ice. The resultlng m xt ure
was stirred for 20 m nuteg vvhlle ?ﬁa Lng with ice. bsequently

i odoret hane (0364 L, 5.85 s added to the rlesulting regction

liquid, follo j at ro ure
q ¢ bRy g s

(2) amidation with B-H

_ -OR‘~is transformed to B

Z: Halogen or CF3S050-
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 atom will be described in detail below.

[0046]

[Chemical formula 4]

Synthetic Method toward Naphthyridine Derivatives

Method A
Halogen 0] Halogen 0 & \N/i,_ o
N A1 N A-2 N
[ Y Y ©H : Y Y OR® Y Y OR®
N A A H*/ R%0OH N A \A Pd catalytic N A\
(alcohol) amination
(M Y ©)
R®: alkyl group, aryl gorup or aralky! group
;(\ /"lL

N
A‘3 N
- 1 s B
B-H B-H @)/U\ B-H: ammonia, primary or sec;ondary amine

MeOH °F Me,Al

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

including the following steps:



Water and ethyl acetate were added to the reaction liquid, foll'owed by
extraction with ethyl acetate. The resulting organic |ayer was dried over
sodi um sul fate. The solvent was distilled off under reduced pressure. The
resi due thus obtained was purified by splica gel colum chronat ography
(hexane : ethyl acetate, 100 : 0 - 80 : 20, V/V) to give the desired title
conpound (1.06 g, yi eI d 99% . 1H NI\/R( CDC13) 45 .94-1.99(1H, m, 2. 16-2. 22

1H, 2.64-2. 74 , 3. 32 3.42 3H
3 s4 Dy 2967 S IRESRER & 5oBPoR 0 (e o S thingd Gy an
2- h hyl I
(7b) (th %{%ﬁg& %a%qBJpQ%aEQ§oniﬁg F?E%?b&QXi!%¥BH%I§§ﬂn %% ng

4- benz et hoxyiret Nyl ) mor phol pro Uced

Fofer ehce. Bxamn! t7<a%@g]rth%hqlke 105 2 dasidipgl Wil gompound (554 . yield
88% was obt ai n sane nmethod as in Reference Exanple 1(1e). 1H NMR

(CDC13) 8: p2265 r(e:la%tl%, aJ cycl%cO,anﬁQleS ouhrd’ &rith & Jddmﬁ”@undz 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 .

(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 este:
group of the compound (3) and an amine té produce the
compound (4), the compound of the present invention.
[0047] |

[Chemical formula 5]

Synthetic Method toward Naphthyridine Derivatives

(2)
Method B
B-1o| BH
MeOH
s %
B-1a iq B-2 N7 T
LN N
1) ——— B Y Y B
B-H NS amine, TBAI N _ A~
condensation (5) KoCOs - (6)

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

B-la or B-1b: producing an amide compound (5), and

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

iodide and a base such as potassium carbonate to produce



[ 0103] <Ref erence Exanple 8>

4-[2-(1, 4- D oxan- 2-yl met hoxy) et hoxy] pi peri di ne [ Chem cal fornmula 54]
Usi ng benzyl 4-(2-1[(4-

net hyl phenyl ) sul f ony] oxyl et hoxy) pi peri diine-|-carboxylate (7.8 g, 18.0 nmol)
produced in Reference Exanple 1(1c) and 1, 4-di oxan-2-yl net hanol (1.78 g, :
15.1 mol ), the desired title conpound (4.4 g, yield 61% mas obt ai ned by

th d Ref. EX 1(1d) and 1 H NMR (CDC13)  8:
14171 54 (31 RS s (IR 31 2 A 0% 8 3 14 (2H .

3.37-3.83 %%g%edp -+ k@4l <Reference Exanple 9>

4-(2-{[ Trans nethoxytetréhydrofuran 3- yl]oxy}ethoxy)piperidine (9a)

Benzyl 4-{2[ (1 pang- 4shydexy! BT AbKALALYTAN R compound (1) with
yI)oxy]ethoxyIplperldlne | - car boxyl at e 06 - [Chemi cal formula 55] , OH
00 Beizd 4 R0yt e pefdslide- s car boxyl ate (6.70 g, 24.0
nmol ) produced in Reference Exanple 1(1b) and 3, 4- epoxytetrahydrof uran
(1.03 g, 12.0 nmel) wera dispob¥edcantdinghltoromepanad 520 miixh & t he
resulting mxture, a boron trifluoride diethyl ether conplex (0.34 g, 2.4
mol ) was addet: dto negracenpdratantesr fotduwddy o sfniyde ngrduy thé hour s.
More boron trifluoride diethyl ether conplex (0.34 g, 2.4 mmol) was added,
fol | owed byFagudterthst jamiidey damPaumsl hours. Triethylanmine (1.82 g, 18.0
mol ) was then added, and the resulting reaction liquid was directly
purified byld4s1c silica gel col um chromat ogr aphy( hexane: et hyl

acetate,loocg1 0: eHQyI cet at e: net hanol , 100: 0 -95:5,V/V)to give the
desired titl ‘%%ﬁﬁéu iiéﬂyleld 499 .

1H NVR(CDC13) 6:1.51-1.59(2H, m,1.80-1.88(2H,n, 1.90 (1H d,J

=5. 2Hz) , 3. 1%"“3“?3/{6@9(’Wafé'%‘"@"'&?e(ﬂl}’esn) 3.58-3.64 (2H n), 3.66-3.70
(2H, m, 3. 70- 3 76 (2H, m, 3.78-3.87 (2H,

Method
o) OH O
‘ Ha|ogen C- Halogen . C-2- - ra I OR?
O N | "CO, Pd catalyst NS
.S Base catalys
b” a
RP: alkyl group, aryl gorup or aralky! group
| e ™
N O
c-3 OoTf o} C-4 Y .
P @i)/kom — orR\__ 77
T,0 N Pd catalytic N~ hydrolysis,
amination (1) then amidation (12)

(10)

The production method C is a method for producing an
isoquinoline compound (12) of the compound of the present
invention, including the following steps:
C-1: treating a compound (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),



m, 3.93-3.97 (2H, M, 4.04-4.09 (1H, mM, 4.29-4.33 (1H, m, 5.12(21-1,
s),7.29-7.38(5H m. M5 (El+) mz: 366 (MtH)+ - 107 - (9b) Benzyl
4-{2-[ (trans-4-net hoxyt et rahydr of uran- 3-

yl') oxy] et hoxyl pi peri di ne- I -carboxyl atec[Chem cal formula 56] Usi ng
benzyl

4-{2-[ (trans-4-hydroxyt etrahydrof uran3-yl ) oxy] et hoxyl pi peri di ne-I|-carboxyl a
te .(2.28 g, 6.25 nmmol) produced in Reference Exanple 9(9a), the desired
title conpburfd (GEMGS 3G lYWitdl dS2aupatds Bbind med HL i et hfet hod as i n
Ref erence Exanple 7(7a). .1H NVR (CDC13) 6:_1.49-1.61 (2H, , 1.78-1.89
(2H, m), 3.°PFPSWH (('}@ B 3 Presgn ,Ofs.%gl%i@l(%,carﬁrglﬁeﬁ%sio 3. 67
(4H, m, 3.75-3.88 (SH, .90-3.96 (2H, m, 3.98- 4.02 (1H, m, 5.12
(2H s). 7BF&%%0 % 5975 @“@if/é%(olér" PO z: 380 (MeH)+  (9c)

Trans- 4- (2--1]4- r f - 3- ] axyl.et h | peridin Chem ca
for mul a 57]&&?%&%%2%&@%&? geesz:;e%r geffov}g S ‘Jhe &Mﬁ&lrpoe Eldl) et(l

4- (2-{[tr ans:4-net (ﬁgmdr n3: 3 | Sthoxy)pi { ding-:1-carboxyl a
te (1.90 g2§%éﬁ%ﬁﬁ£%$¥£§%%duce fﬁﬁ§@?§¥£ cej%xanp eégfgﬁgéﬂﬁéiéﬁgired

108 - titl eccmAmbdiliedd Gn ek HQ: mas D atped; g e, same net hod
as in Reference Exanple 1(1e). 1H NWR (CDC13) 8: 1.41-1.48 (2H, m,

1.89-1. 95 (Hddude theb8-sbdidi n(AHndMccdnf@rmi 1012), the compound of

the present invention.

The coupling reaction performed in the presence of a
palladium catalyst in the steps A-é and C-4 will be
explained below.

[0049]

[{Chemical formula 7]

Yo v /A1-1

tl_A“z [:j t]——A12

e P

N . N o
oR? (Il-a) X
, | X X OR?
N

(ll-a) (IV-a)

wherein Al-1, Al-2, B, X, and Y refer to the same
groups as described above. R’ refers to a hydrogen atom
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 avéilable compound or a compound
produced in accordance with the méthod described in the

literature (for example, Journal of Medicinal Chemistry,



(2H, mM,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 MBS (FAB+) ml z:
246 (M+H) + [ 0105] <Ref erence Exanpl e 10>

4-(2-{[Trans-4-(difl uoromet hoxy) t et rahygrof uran- 3- yI]oxy}ethoxy)plperldlne
(10a) Benzyl 4-(2-{[trans-4- (difluoronethoxy)tetrahydrofuran-3-

yl ] oxyl et hoxy) pi peri di ne-|-car boxyl ate [ Chem cal fornula 58] Usi ng

b I

4- (2] (traké-4 iy arSRfer ey drofiidng J;ﬂu)r&a}] afha@aﬁl@laa% di ne-1 - car boxyl a
t 2.65 I h d d
it e compGURITCEEs §0nibrd 400y el totaied by CRasamsitt K3 s | n

1T Gl (00 U R ORIy LA S o o180
3.64-3.73 ¢, 8287) 1is used as a compound having the general formula
(Il-a). A commercially available compound or a compound

~produced in accordance with a publicly known method can
be used as a compound having the-:-general fofmula (I1I-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 is
cérried out thle heating in the presence of a palladium
catalyst, a ligand, a base, and a solvent. This coupling
reaction can be performed in accordance with the methods
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 Journal of Organic Chemistry, 73, 4, 2008,
1429 to 1434.
[0050]
The amidation reaction in the steps A-3, B-la, B-1lb,
and C-5 will be explained below.

[Chemical formula 8]



, m, 3.75-3.87 (4H, m), 3.96-4.05 (2H, m), 4.10-4.16 (1H, m, 4.73-4.77
, m, 5.12(2H, s), 6.26 (1H, t, J = 73.4 Hz), 7.29-7.40 (5H, m. M

+) mz: 416 (MrHy+ (10b) .

2-{[Trans-4-(di fluoronet hoxy)tetrahygrofuran-3- yl]oxyl ethoxy)piperidine
emcal fornula 59] 0 o F Usi ng benzyl 4-(2-{[trans-4-
f

8

H
H
I

(
Ch
di f | uor onet hoxy) t et r ahydr of uran- 3- yl ] oxyl et hoxy) pi peri di ne-1-carboxyl ate
1.88 g, 4.53 nmol) produced in Reference Exanpl eM_J{O( 10a), the desired
itle conpoun ()zAé“ g, yield 949 was obtai ne iyy the sane nethod as

H NVR( CDC i“MmRef erence Exanple 1(1le). 81 231.50(2H, m, 1. 82(1H, br s),
.89-1.95 (|2H, j,—AZ?- 60- 2. 66 )_M'Z '

N (o}

(
(
(
4
[
(
(
t
1
1

P

X ~ X
P NP N F

(IV-a) . (-a)

X

N
The amidation reaction is carried out using a

compound having the general formula (IV-a) and B-H. This
amidation reaction can be carried out in accordance with
the methods described in, for example, Chem. Rev., 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. Soc., 1981, 103, 7090. |
[0051]

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

A1-1
A1-1
Y Y
Al-2 [:j A1-2
N N 0

(Ili-a)

explained below.

[Chemical formula 9] .

X
X X B

N / /
(i-a)
wherein Al-1, Al-2, B, X, Y, and Z refer to the same

(Il-b)

groups as described above.



(2H, ), 3.06-3.12 (2H, m), 3.36-3.43 (1H, n), 3.59-3.62 (2H,n), 3.67-3.70
(2H, n), 3.78-3.85 (2H, n), 3.98-4.04 (2H M), 4.12-4.15 (1H, n), 4.75-4.77
(1H, m, 6.27(1H t,J =73.6Hz). MS(FAB+) nfz: 282 (M-H)+

— 55 —

A commercially availabie compound or a compound
produced in accordance with the methods described in the
literature is used as a compound having the general
formula (II-b). 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 tﬁe general formula (I-a) can be
produced through a coupling reaction between the compound
having the general formula (II-b) and the compbund having
the general formula (III-a). This coupling reaction is
carried out while heating in the presence of a base, a
guaternary ammonium salt, and a_solvent, or in the
absence of a solvent. This coﬁpling reaction can be
performed in accordance with the method described in, for
example, Journal of Medicinal éhemistry, 48, 7, 2005,
2388 to 240e.

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, chromatoéraphy, fractional
crystallization, and recrystallization.

Also, in the case that the compound having the
géneral formula (I) of the present invention or a
production intermediate thereof contains asymmetric
carbon, enantiomers exist. Each of these enantiomers can
be isolated and purified by a standard method such as

‘fractional crystallization (salt fractionation) in which



[ 0106] <Ref erence Exanple 11> G s-4-{2-[(4-nmethoxytetrahydrofuran-3-
yl ) oxy] et hoxyl pi peridine [Chem cal fornula 60] - 110 - 0-CH3 Usi ng
benzyl 4-(2-{[(4- nethyl phenyl)sul fony]oxyl et hoxy) pi peri di ne-1-carboxyl ate
(2.50 g, 5.77 mmol) produced in Referepge-Exanple 1(1c) and

4- et hoxyt et r ahydrof uran-3-ol (820 ng, 6.94 mmvl ), the desired title
conpound (1.20 g, yi eld 85% was obtained by the sanme nethod as in

Fle 58 SED YLD MNELOE B b AT N

3.45 (3H, 9 107]. <Ref

Exarrpl( e 12§)n|gl per |u(I*P:§1 %I(q%{r%ettq@riaprréi hyﬁf‘%gp(l%ﬁygr orfl[igngléﬁ 4e ;lr )e(r:];(rabamat e

(12a) BenzM] t%r(a{tb@%t r(te q{%g%e%ar fhg enantiomer £
y ]] 0X carbox %

yl ) car bano met hyl ) pi peridi ne-1 - ylate em cal_ For mila 61]

91-13 0 rfla)oentaqe\@hllmlmeré di neralcy 4 ey, gh2. 9 @H%Hm%@l t rophenyl -

chloroformate (2.07 g, 12.9 mmol) were added, f ol | owed by stlrrlng at room
t enper at ur @ fc@mad% Sriamd &% JH1d8T1 o nle}ﬁQ@ﬂlainQﬁ{d"I%’cﬁms Subisequent |y, -

Nret hyl t et r ahydr o- 2H pyr an- 4- am ne hydrochloride (1.30 g, 8.57 mmol ) and
triethylamm®523.59 nL, 25.7 mvol) were added, followed by further stirring
for 4.5 hours. Water was added to the resulting reaction liquid, and the
resul ti ng m xt ufeewasmprtindcéd thet breisehitorioveritdpe. ishéigédyl tsiaidg or gani c
| ayer was dried over sodiumsulfate and the solvent was distilled off under
reduced préssurcghitie s dsiviyeblifuslichas fddwasaplra¥Sod e il i ca gel

col umm chromat Q raphy (hexane : ethyl acetate, 100 : 0 - 50 ;: 50, V/V) to
gi ve the d@sxlcreég RPN} G Y aHhor 1I—I—Hﬂﬂ7ﬁe('d9éf3 8:

LA R i
( MHH) + %%)lé pelﬁndloﬁr }?fﬁ(azé;!ﬁn% ’ r‘?eat lIC(Z{ rl rL[oQ? ralr?Ef4-
yl)car bamat tetrahy?“]o sJdordpd £ Wc]h ok %\&a%ollsm?such as Using benzyl

4- ({[ met hyl 2H pyr an- 4-

yl') car bamdyrefdmidid ) iR A Re et ROXWAHE, (Znd G Hhe$hiBh AT g,
produced in Reference éxanp e 12(12a), the desi red title conpound (1 54 g,

yield 96% ams tohisaiinedidayritlne sane nmethod as in Reference Exanple 1(1e).
H-NNR(CDC13)6 1.17-1.31(2H m, 1.55-1. 61(2H m,
1.62-1.98(7HM0H3]2.59-2.65(2H, m, 2. 77-2. 82( 3H, br

When administering the compound of the present
invention or a pharmacologically acceptable salt thereof
to a mammal (particulariy, a human), it can be
administered systemicall? or locally by the oral or
parenteral route.

[0054]

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

Examples of dosage forms for an oral pharmaceutical

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



'm,3.09-3.13(2H,m, 3.42-3.50(2H, n), 3.93-3.96(2H, m, 4.00-4.04(2H,n).

M5( FAB+) ml z: 257(M+H) + [ 0108] <Ref erence Exanple 13>

2- ( Tet rahydr o- 2H pyr an- 4-yl oxy) et hyl pi peridi ne-1carboxyl ate (13a)
1,4,8-Trioxaspiro[4.5] decane [ Chem cal sfornula 63] 0 0 O
Tet r ahydr o- 4H pyran (6. 00, g, 60 0 mol ) was dissolved in benzene (120 nL),

to which ethyl ene egcoI (11. 2 g, 180 mmol) and p-toluenesulfonic acid
nonohydr at e %1 14 381 %F re _added. Usi ng .a Dean- St ar k tube t he
resul ting M Y& WS hGurE IR Femt 7 et &

generated. _TqQ ;thj&%ﬁr %%‘& tin c}&e%(‘rt dagghg g,saturat gg\?mgg eggﬁy ol ution

of sodi um b| c ate Was a y extraction acet at e.

The resul ting groanic d.ayen, gt%aaee Methoas Th3ingSahyr aked:brine, and

dried over sodium sulfate he sol vent was |st| ed o f un r educed

pressure. The dpsidue thusebtained wWas W ifigd al?r)brhﬁsdtfos% lica gel colum
chromat ogr aphy (hexane : ethyl acetate, 100 : O - 100, VIV) to give the

desired ti tl@neQMBownt 1(okefd =G, a)dcﬁJt(i\,QQ%sudH‘l-d\ﬂV@I{ M@leﬁlt 1.a74 (4H, t,

J =5.5 Hz), 3.74-3.80 (4H, m, 3.98 (4H, s). (13b)

2- ( Tet r ahy driovd2it, pyr ahi-sd-ntleapypret, handludrGhemtcala fsovatilarGd]lagent, a
1,4,8-Trioxaspiro[4.5]decane (0.43 g, 3.0 nmol) produced in Reference
Exanpl e 13(skBa) iwes adidbsal e tiima egeatydroofiirat {ciaemi)a and the
resulting m xture was cooled to -50C Subsequently, a 1.0M solution

of bor ane- t &Py drASTur &7 CORISER T/t ey Wtﬂr (3‘* @Q%Lgraetﬁd a

trimet hyl si I(%)/T trlfl uor onet hanesul f onat e (33rurr$ | ). were added. The
resulting mi dattfursé)@rﬂ Kithetdt ’eartcﬂ“} By 'stdrring for

18 hours. A armunt %f et er. was adbd‘-}#f and t thtt?r resdéltl ng m xture
was puri f| ésdq eﬁ’aesﬁ c SiHiCa d’@t lVc?l urfh ofet Syr et hyl

acet at e, %mecocli : 100, VIV) to give the desired t|tIe conpound (0. 39
g, yield 8 nIGI\/R(CDCB) 8: 1.53-1.65 (2H, m, 1.87-1.95 (2H, m, 2.01

(1H t, J 5fpshHz), 3.40-3.48 (2H m, 3.50-3.57 - 114 - (1H (2H (13c)
n) 3.57-3.61(2H,mM,3.71-3.77(2H, M, 3. 92-3.99 m. Benzyl _
2- (tetrahydro- 2HxpyHaBs4o¥! ex¥heth¥brms for a parenteral

pharmaceutical composition include an injection, an
ointment, a gel, a cream, a poultice, an aerosol, an
inhalant, a spray, an eye drop, a nasal drop, and a
suppository. 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 a stabilizer, an
antiseptic, a solubilizing aid, a humectant, a
preservative, an antioxidant, a fragrance, a gelling
agent, a neutralizer, a sclubilizing aid, a buffer, an
isotonic agent, a surfactant, a colorant, a buffer, a
viscesity enhancer, a humectant, a filler, an absorption
promoter, a suspending agent, and a binder.

[0056]



pi perazi ne- 1, 4-di carboxyl ate [ Chem cal formnula 65] Usi ng

2- (tetrahydro-2H pyran-4-yl oxy)ethanol (1.46 g, 10.0 mmol) produced in

Ref erence Exanple 13(13a) and benzyl 1-piperazine carboxylate (2.68 g, 13.0
mmol ), the desired title conpound (3-48gg, yield 87% was -obtained by the
same nethod as in Reference Exanple 12(12a). 1H NWR (CDC13) 8: 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 (2H, , 4.25 H t, J =50 . 5.1 2H, . 1.30- 7.42 (5H,
m. M (Er'() m .%é@sﬁ/&% ‘%he(E@B‘?OEPFTE%%’éWng‘?(zﬂeafff)é‘&-I-Oﬁ%%ﬁ) et h§/|

i i di ne-| |_at i cal_-f I 6], 0 -1 - i b I
gl E)'? (ra!t riaR;d(r ?rﬂl}f)p% glr?-efﬂ{a%& g)?)?)cigta&yﬁ; E)E:Jcpcgeﬁq |bnlee- 1,a4l-tdi]t§jaerlbeooxfylvaafl€lle?% SSnEY

8.92 mol) d%%;%@%!ﬁ%% i @q{eer%%ﬁ”@g% 1%&&)%}%}& ,deér}]& edhd i &,

compound (2.26 g, yield 98% ‘ained by the safe method as I'n

Reference Bl et 1e)r lHNMRULRElDadinils b 63, (o iBatiloB7-1. 92
(2H, n), 2.80-2.85 (4H, br n), 3.41-3.47 (6H m, 3.50-3.55 (1H, n), 3.68

(2H, t, J FHAeIdZ) noFn-13,96 HorPourtl dadidd tthe yendedl Hz) . MS (FAB+)
mz: 259 (MtH)+ [0109] <Ref erence Exanpl e 14>

1, 4: 3, 6- D a@rhydrle: 2-10- [o2- (& PHaZdn(etdiogicarlonycepteble salt

napht hyri di n-8-yl ] pi peridin-4-ylloxy)ethyll-5-0- nethylhexitol (14a)
1, 4: 3, 6- Di anfteydrad- 2-0r2fefrbbly administered in a range of from

[ (benzyl oxy) car bonyl ] pi peri di n-4-yl | oxy) et hyl] -5-0- net hyl - D- manni t ol

[ Cheni cal flordfll @&%A° HAP Oy, HR dagms of Udisngmssnrylof-tie {[ (4-

met hyl phenyl ) sul f ony] oxyl et hoxy) pi per.i di ne-| - carboxyl ate (6.80 g, 15.7
mmol ) prod é(HDqWPOP%é‘]raé’r%’r‘ﬂcéFh& eetaf(lgé)r% (B & &k

1,4:3,6-dia(n dr o- 2- Q- net hyl - D- manni.t ol 13.1 - 116 - mmwol), the
tl

desired ti pgtyeffsdlrﬁ?& ¢ (V?l@hgza%ﬁréﬁﬂn@ﬁ%lz%légo giﬁ)aif?ﬁaﬁ PG he same nethod
%;"H!\Iw,( %@ﬁf&?ﬁlﬁjﬁg ]o§ ?%_df%@e{ %{P?&CGCOE@WQI%ll(tJﬂAeS a month,

once to several times a week, or once to several times a
day, orally or 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 pharmaceutical composition of the
present invention as needed aé long as such active
ingredient does not impair the efficacy.of the present
invention.

The present invention also encompasses a method for
preventing/treating the aforementioned diseases,
comprising administering the compound of the present
invention or a pharmacologically acceptable salt thereof.

The present invention further encompasses use .0of the
compound of the present invention or a pharmacologically
acceptable salt thereof for the production of the

aforementioned pharmaceutical composition.



m,3.46 (3H, s), 3.48-3.56 (1H, 1), 3.61- 3.73 (5H, m), 3.75-3.86 (3H,
3.91-3.98 (1H, m),4.01- 4.17 (3H, m), 4.54-4.60 (2H, ), 5.12(2H, s),
7.29-7.40 (5H, m.

_ 59 —

[0058] (Formulation example 1) Powder

Five grams of the compound of the present invention,
895 g of lactose, and 100 g of corn starch are mixed by a
blender to give a powder.

(Formulation example 2) Granule

Five grams of the compound of the present invention,

865 g of lactose, 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.

(Formulation 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 GIBCO BRL
Cat. No. 10370-021) containing 10% (v/v) of inactivated
calf serum (obtained from Hyclone Laboratories, Inc.) and
1% (v/v) of Penicillin-Streptomycin Liquid (obtained.from

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



(14b) 1, 4: 3, 6- D anhydro-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 peri di n-4-yl l-ox§)ethyl] -5-0- nmethyl-D-mannitol (3.60
g, 5.77 mml) produced in Reference Exanple 14(14a), the desired title
conpound (2.4 g, yield 98% was obtai ned by the sane nmet hod as in Reference
“Exanpl e 1(1e) Thi nd was us d in_t uen reaction_w thout
a0l ot on. SE1A0) EE5 HROE GeRRarER 0. Pa. r 2] BEER hokycar boR 1T

1, 6- naphth |d i per idi I t hykd < 5- ito

[ Cheni cal kaar@ %&"L& fx ke 41 XLk %é?-[%%g hic, 5950 R £ mBpy
1,4:3,6-d|@@9ydro 2-0-met hyl-5-0-[2- (piperidin-4-yl oxy)ethyl]-D mannitol
(2.0 g, 6.96 Mol ) produced in Reference Exanple 14(14b), the desired title
conpound (683¢cny, yield 6599 was obtained by the sane nethod as in Exanple
1(1a). 1HNWR (CDC13) 5: 1.49 (3H, t, J =7.1 Hz), 1.93-2.04 (2H, m,
2.13-2.22 (2H, The.8f2beBeB88i0R¢H ap]l183. 42re3detarhed. 61£B. Z6mL6BE 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, n), 8229 .LPH, tdypyin B ulApPn o33 ainkd fgom GIBLY BRL datd HB. 5 Hz),
8.90. (1H, s). Exanpl es 25 to 117 shown bel ow were produced in

accor dance a0k -Olee ) aﬁ@ﬁe@é@magﬁ@@ pnod¥c Loy fmatiod BA - OIBIENbr C. In the
followi ng tables, " " refers to the nunber of the Exanp

"Structur e'SurbéﬁélP?“tt& Yir h&hv?t CEtlSr 4 rfeoFrﬂ}llﬁc&redt Frey 68&66&5&119% 1%

ExaMl e, chem cal data of the conpound of

§ rs to the physical
Eha R ool d250n ERBhERMepEare meh%sbrod T4 orf 8t Hod FoPBISHR1 C by whi oh

th d of .th d Tabl e 1] Ex. No.
ST uctur o DATS HT A28 Ol Pot N N IHRO 508 OF GSCat D Mg 5

Hz), 1. 47- 1p§%g@%@dn) , 2he7=d1 6564 g%s%oz6w$58%ﬁgﬁ Hlsgegéed into

2.92(2H, m 3-3.98(2H, m, 7. 78(1H,brs),8.02 (11-i,brs),8.23(1Hd,J

=8.3Hz) , 8. 3 1H19) p18+8&( YHrd »bro%lu%%z)o@ E%%Jo'ﬂ 1) M FABHIH Zie11,
at a density of 4000 cells/well, followed by culturing
for 24 hours. To the wells except for the bélow—
described well 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 concentration of 0.1% (v/v). After
four days of culturing, 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. Each well was then washed
by dispensing 100 puL of Dulbecco's phosphate buffer
(obtained from GIBCO BRL Cat. No. 14190-144) and then
removing it. A cell lysate solution containing 10 mM

MgCl,; and 2% (v/v) TritonX-100 (Sigma) was prepared and



271 (MtH). B (2 N e A 26 ,-.CH3
"H NVR(DVBO- DO6: 0. 96(3H,d,J -6.9 Hz),1.11-1.19 B
(1H, mM,1.79-1.89(3H m, 1. 93-2. 02(1H, m, 2. 56-
2.62(1H, m,2.84-2.90(1H m, 3. 84-3. 91( 2y m, \N/ O
7.76(1H, brs), 8. 03(1H, brs), 8.23(1H,d,J =8.6 Hz),8.29(1H,s),8.67(1Hd, J
=8. 6Hz), 8. 98( 1H, N s).
dispensed at 50 pL/well, followed by stirring at room
temperature for five minutes. An ALP substrate solution
containing 50 mM diethanolamine (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 uL/well, and the plates were ieft to stand at room
temperature for 10 minutes. Subsequently, absorbance was
measured by a microplate reader (Bio-Rad Laboratories,
Inc.). Setting the measurement value of.thevcontrol
group of each plate at 100%, the increase (%) in alkaline
phosphatase activity in the test compound-addition group
was calculated, which waslassessed as the degree of
osteoblast differentiation.
[0062]
In this test, the compouﬁds 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 are
sacrificed by cervical disldcation, 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



7.NH2 MS(FAB+)nfz:271(MrH)* N,. 27 H

- H NVR(DVBO- DB) 6: 1. 65-1. 77(2H, ), 1. 93-2. 03(2H, B

m, 3.06-3. 15(2H, n), 3. 70- 3. 85(3H, M) , 4. 74( 1H, br

s),7.78(1H, brs), 8.01(1H, brs), 8.23(1H-d¢d =  8.4Hz), 8.30(1H, s), 8. 67(1H, d, J
=8.4Hz),8.98  (1H s). MS(FAB.)m z: 273( MeH) * |

thus minced, 10 mL of 15%-FBS-oaMEM is added, followed by
stirring for one minute. Subsequently, the supernatant
is collected, which is filtered through a cell strainer
(Becton, Dickinson and Company). Then, a suspension of
500 thousand cells/mL of 15%-FBS-aMEM is prepared. The
cell suspension is then dispensed into 896-well
microplates, 100 pL per well, . at a density of 50000
cells/well, followed by culturing for 24 hours.
Activated vitamin D3 (Sigma, Cat. No. D1530) is dispensed
into each well at a final concentration of 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 at a final
concentration of 0.1% (v/v). After five days of
culturing, the activity of tartrate-resistant acid
phosphatase (TRAP) is measured in each group.

[0063]

The 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 (1:1) 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



N 28 |H NVR(CDCL3)6:3.50-3.55(4H, ), 3.65-3. 71(4H, m), A
5.81(1H, brs), 6.91-6. 96(1H, ), 7. 02-7. 07(2H, m) , -

7.30-7.37(2H, m), 7. 89( 1H, brs), 8. 38- 8. 49(3H, m) 9.03(1H,s). - /
MS(Er' )i z: 334(MeH). 29 ' H NVR(DVBO £8)6: 1. 73- 1. 80( 2H, ), 2. 05- 2. 15(2H, B

the staining liquid, 100 uL of 10% sodium dodecyl sulfate
(Wako puré chemical industries, Ltd. Cat. No. 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 osteoclast formation-inhibiting activity.
[0064]

(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
experimenf. Rats were anesthetized with an
intraperitoneal administration of 40 mg/kg of Somnopentyl
(Kyoritsu Seiyaku Corporation), and then oophorectomy 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 blood from
the lower abdominal aorta under Somnopentyl anesthesia,
and the left and right femur was excised.
[0065]

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

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



m, 3.11-3.22(2H, ), 3. 32(3H, s), 3. 40- 3. 48( 1H,

m,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,J =8.4Hz),9.00(1H,s). O0-( -\z -z
MB(FAB Ymi z: 287(MrH). 30 z/ z/-\z -z ¢4 -

' H NVR( DMBO- D6) 6: 3. 36- 3. 42(4H, m), 3. 57- 3. 64(4H, B

m,7.01-7.13(4H, m, 7. 82(1H, brs), 7. 97( 1H, br s), 8.25(1H, d, J

:8'4Ft)f8'%% %gb%é’%hﬁ%%%Hwhole femur as well as in three equal

sections of the whole femur, namely the proximal end, the
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 4) Effect on healing of fracture

Twelve.week old female F344 rats are purchased from
Charles River Laboratories and used in the following
experiment. Under anesthesia with 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 cellulose solution (Wako pure chemical
industries, Ltd. Cat. No.i33—14255) is orally |
administe;ed once a day, six days a week. 8ix 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
measuring instrument, MZ-500D (Maruto Instrument Co.,
Ltd.) A three-point bending test is performed, and the

strength is assessed at the maximum load.

Examples

[0067]



d,J =8.4Hz), 9. 05(1H,s). MB(FAB )ml z: 352(MrH)' . - 119 - [Table 2] 31 0
.., _, t,n2 N 1H NVR(CDC13)5: 1.77-1.87(2H, m), 1.97-2.07(1H n, 2. 08-
2.19(1H, ), 3. 33- 3. 45(3H, m), 3. 48(3H, s), 3. 66- 3. 72( 1H,

m, 3.99-4. 06(1H m, 5. 70(1H, s), 8. 32(1H, g}, 8. 38(1H, d,J =8. 2Hz), 8. 42(1H,d, J
=8. 2Hz), 8. 60(1H, s), 8. 93 g (1H,s). ,, | H2 MB(El')m z: 287( M+H) .

<Example 1>
8—[4—(2—Methoxyethoxy)pipefidin—l—yl]—1,6—naphthyridine—
2—-carboxamide

(la) Ethyl—8—[4—(2—methoxyetho§y)piperidin—l—yl]—
1,6—naphthyridine—2—ca;boxylate

[Chemical formula 10]

Ol
07N\~ CH,
N o
/I Ny A g-CHaCH
Na S

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%).



N 32 "H NVR(CDC13) 6: 3. 50- 3. 55(4H, ) , 3. 65- 3. 69( 4H, ) , 5.70 A

(1H s),6.58-6.63(1H ), 6.68-6.73(1 H, 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. 2Hz), 8. 48(1H, d, J =8.2Hz), 9. 02(1H,s) 66 - MS(El-)nf z: 352( M+H)

*

NH2

'H-NMR (CDCl3) &: 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 (28, 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 (1H, d, J =
8.5 Hz), 8.90 (1H, s).
[0068]

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

[Chemical formulda 11]

0
0"~ "CH,

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

After cooling, the fesulting reaction liquid was
concentrated under reduced pressure, and the residue thus
obtained was purified by basic silica gel column
chromatograéhy (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



N 33 - H- NVR( DVMBO- D6) 6: 2. 11-2.19(2H, m), 3. 56-3.62(2H m, A 2
3.77-3.84(4H, m, 3.98-4.04(2H, m, 6. 52-6. 58(1H m, :
6. 75-6.80(2H, m,7.10-7.17(2H, m, 7. 69(1H, brs), 7. 97 (--N
(1H, brs),8.17(1H,d,J -8.5Hz), 8. 29(1H, s}78-58( 1H, \',..N L) d
=8.5Hz), 8. 76( 1H, s) . MS( FAB*) ml z: 348( M+H) *
filtration to give the desired title compound (126 mg,
yield 87 %).
'H-NMR (DMSO-Dg) &: 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, 4, J = 8.3 Hz), 9.00 (1H, s).
MS (FAB").m/z: 331 (M+H)"
[0069]
| <Example 2>
8—[4—(2—Ethoxyethoxy)piperidin—l—yl]—1,6—naphthyridine—2—
carboxamide

[Chemical formula 12]

O.
07 "~CH,CH;
N 0
N
= | > NH,
Na =

Using 4-(2-ethoxyethoxy)piperidine (1.66 g, 9.56
mmol) and ethyl-8-bromo-1, 6-naphthyridine-2-carboxylate
(2.07 g, 7.35 mmol), the desired title compound (1.31 g,
yield 52%) was obtained by the same method as in Example
1 (la) and Example 1 (1b).

'"H-NMR (DMSO-D¢) &: 1.12 (3H, t, J = 7.1 Hz), 1.72-1.82
(2H, m), 2.05-2.12 (2H, m), 3.10-3.17 (2H, m), 3.47 (2H,
q, J =7.1 Hz), 3.50-3.62 (5H, m), 3.75-3.81 (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 (l1H, d, J = 8.5 Hz), 9.00 (1H, s).



H2 34  -H NVR(DVBO DOB: 6. 38-6. 44(2H, m), 7. 21-7.28(2H, m), 7: 71 C /\
(1H, brs), 8. 15(1H, d, J =8. 6Hz), 8. 29- 8. 33(2H, ) , 8. 36 (1H, d,
=8. 6Hz) , 8. 59(1H, s), 9. 43(1H, s) . MS( FAB' )l z: 238(N%FD- NA111 NH2
0 ' H NVR(CDC13)5:3.17-3.23(4H, m), 3.994. 03(4H, ),

(&

MS (FAB") m/z: 345 (M+H)"
[0070]

<Example 3>
8;(4—{2—[(3R)—Tetrahydrofuran—3—yloxy]ethoxy}piperidin—l—
v1}-1, 6-naphthyridine-2-carboxamide

[Chemical formula 13]

N O
N
=z | S NH,
Na =

Using 4-{2-[(3R)-tetrahydrofuran-3-
yloxylethoxylpiperidine (1.56 g, 7.27 mmol) and ethyl-8-
bromo-1, 6-naphthyridine-2-carboxylate (1.57 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 (1lb).

'"H-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 (1l1H, m),
4.14-4.18 (1H, m), 7.82 (1H, br s), 8.00 (1H, br s), 8.24
(1, d, J = 8.6 Hz), 8.31 (1H, s), 8.67 (14, d, J = 8.6
Hz), 9.00 (1H, s). |
MS (FAB') m/z: 387 (M+H)"

[0071]

<Example 4>

-(4-{2-[(38)~-Tetrahydrofuran-3-yloxylethoxyl}piperidin-1-
yl}—l,6—naphthyridine—24carboxamide

[Chemical formula 14]



(1H, brs), 6. 22(1H, brs), 7. 96(1H, d, J =8. 6Hz), 8. 06 (1H,d, J

=8. 6Hz) , 8. 30( 1H,'s), 8. 61( 1H, s), 9. 06( LH, s). MB(E- 1-) i z: 258( MrH) N
\IN NH2 36 ' H NVR(CDC13)5:2.03-2.10(4H, ), 3.55-3. 62(4H,m ,5.74 C ()
- 69 -
/\/O//
= | \ NH,
Ny =

Using 4-{2-[(3S)-tetrahydrofuran-3-
yloxylethoxy}piperidine (1.52 g, 7.07 mmol) and ethyl-8-
bromo-1, 6-naphthyridine~2-carboxylate (1.53 g, 5.44 mmol),
the desired title compound (842 mg, yield 40%) was
obtained by the same method as in Example 1 (la) and
Example 1 (1b). |
'H-NMR (DMSO-Dg) &: 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 (11H, m),
4.14-4.18 (1H, m), 7.82 (1H, br s), 8.00 (1H, br s), 8.24
(l1H, 4, 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)"
[0072] |

<Example 5>
8—{4—[2—(Tetrahydrofuran;3—ylmethoxy)ethoxy}piperidin—l—
yl}-1, 6-naphthyridine-2-carboxamide

[Chemical formula 15]

0]
O/\\/O\/J:;>



(1H brs),6.21(1H brs), 7.86(1H d, J =8.6Hz),7.96 N (1H d,J
=8. 6Hz), 8. 08(1H, s), 8.. 77(1H, s), 8. 78( 1H, s). NH2
MS(El.)ml z: 242(MrH) - - 120 - [0112] [Table 3] ...... e 3 .
ONH2 ' H NVR( DVBO- DO6: 1. 51- 1. 65( 2H, M) 1772=1. 88(3H, m)

2.79-2.88(2H M, 3.29-3.36(2H, ), 3. 30(3H, s), 3. 37-

3.46(2H, M, 7. 62( 1H, brs) 8.05(1H, d, J =8.5Hz), 8.14(1H, d,J
-2, Sho), B 22(1H,5) 8. 20031 brs), 6 49(1S) 9. 03(1H o).

ylmethoxy)ethoxylpiperidine (1.52 g, 6.16 mmol) and
ethyl-8-bromo-1, 6-naphthyridine-2-carboxylate (1.33 g,
4.73 mmol), the desired title compound (688 mg, yield
37%) was obtained by the same method as in Example 1 (la)
and Example 1 (1lb).
'H-NMR (DMSO-D¢) &: 1.48-1.55 (1H, m), 1.73-1.82 (2H, m),
1.87-1.95 (1H, m), 2.05-2.12 (2H, m), 2.40-2.47 (1H, m),
3.15-3.21 (2H, m), 3.31-3.36 (1H, 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, d4, 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)ethoxylpiperidin-1-
yl}-1, 6-naphthyridine-2-carboxamide

[Chemical formula 16]

N o)
N
= l AN NH,
Ny Z

Using 4-[2-(tetrahydro-2H-pyran-4-
yloxy)ethoxylpiperidine (1.00 g, 4.37 mmol) and ethyl-8-
bromo-1, 6-naphthyridine-2-carboxylate (812 mg, 2.91 mmol),

the desired title compound (400 mg, yield 34%) was



C38 N/ ''NL11111 O\./ CH3 NH2 ' H NVR(DVSO D6)6: 1. 14(3H, t, J
=7.0Hz), 1.36-1.48 (1H m, 1.75-1.95(2H n), 2. 03-2. 12(1H, ), 2. 76- 2. 88
(2H, M), 3.22-3.27(1H M, 3. 41- 3. 49(1H, m), 3. 56(2H, q, J -

=7.0Hz), 3. 65-3. 73(1H, M), 7. 60( 1H, brs). 8795_(1H, d, J =8.5Hz), 8. 15(1H, d, J
=8. 5Hz) , 8. 23(1H, S),8.24(1H, brs),8.54(1H,s),9. 04(1H ). VB

(FAB")m z:300(MrH)' C 39 N\N \ / ."0.CH Chiral ONH2

- H- NVR( DMBO: 6),6: 6-1.30 1,77~
> 13- 2(25(f tﬁ%nf%G%y2%%§(% @@ 28§BG%H g%@le 1 (la) and

©3.25(3H,s) .3.2843. 39 7.62(1H brs),8.05 (1H d, J =8.3Hz), 8. 15(1H, d, J
=8. 5I(—|z) S)E(a T, elgﬁ;é?)m brs§,8.51()1H, s),9.(03(1H, s). MB : (

(FAB.) M z: 306N pnSo2B N s: 1.35-1.44 (28, 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 (1lH, s),
8.67 (1H, 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)ethoxylpiperidin-1-
yl}-1,6-naphthyridine-2-carboxamide hydrochloride

[Chemical formula 17]

Z X~ "NH,
NaNF Hal

8-{4-[2-(Tetrahydro-2H-pyran-4-
yloxy)ethoxy]piperidin-1-yl}-1, 6-naphthyridine-2-
carboxamide (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) was then slowly
added,_followed by stirring at room temperature for 10
minutes. The resulting reaction liquid was concentrated
under reduced pressure, and the residue thus obtained was
crystallized from ethanol énd diethyl ether to give the

desired title compound (368 mg, yield 84%).



\ / cy, CH3Chiral ONH2 1H NVR(DMBO-DOB: 1.16-1.31(1H ), 1. 76- 1. 90(3H, ),
2.13-2 26(1H, 1), 2. 60- 2. 71( 1H, ), 2. 78-2. 90( 1H. ),

3.25(3H,s), 3. 27-3. 40(4H, m) . 7. 62( 1H, brs) . 8. 04 (1H, d,J =8.5Hz), 8. 15(1H, d, J
=8. 5Hz) . 8. 21(1H, s), 8. 25(1H, brs). 8. 51(14. s), 9. 03(1H, s). VB
(FAB+) m z: 300(MiH) + C 41 N\N / lei Cl-13 N2

" H- NVR( DVBO- D6) 6: 1. 09- 1. 22( 1H, ) , 1. 46- 1. 58( 2H, M) ,

1.79-1. 94( 3H, @Rl. 9.2 05(1H ) .2 83-2 S8(1H. ).

2. 74- 2. 85( T HR3 (BMPSFPe) 3. 3332 44(UH, 7 (aH Yrs)?B. 04tamd, J
=8. 5Hz) , 8. L4(.LH.d ] =8, 5Hz) . 8. 21L( LH.S) . 8.25(1H, br s}, 8 5i( 1

9. 03( 1?4, 5) .]Zwégqﬁ/is'l%mﬂz:%sl?? M%}’%%(C%4§%)11®P§I. ?@11%54)7 BN m),

" H NVR( CDCL3),6:_2. 03~ 2.,21( 4H, My, 2:73- 2,83GLH, 1),
2.99-3.(09(%H&%’,%?,%i-z@%ég?“ﬁﬂ%‘;%g é?%fH,s‘%}g) FQ)’ 7.90 (18, br s),

6 25(1H brg) 17, 327, 41(5K. ik, T197( A ) B Hl BHICIH 6.5 1z,

=8. 5Hz), 8. 32(1H, s) 8. (1H, s),9.02(1H,s).
8.84 (1H, d, J = 8.5 Hz), 9.22 (1H, s).
MS (FAB') 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]

s
N
O/\n/ \CHa
@)

()

| AN A
N AN F

0]

N
NH,

Using 4-[2-(dimethylamino) -2-oxoethoxylpiperidine
(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 (1b) .
'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
(l1H, m), 3.71-3.84 (2H, m), 4.21 (2H, s), 7.81 (lH, br s),
7.99 (1H, br s), 8.23 (1H, 4, J = 8.5 Hz), 8.32 (1H, sj,
8.67 (1H, d, J = 8.5 Hz), 9.00 (14, s).

MS (FAB') m/z: 358 (M+H)"



MS(Er')m z:332(MtH)+ C - 121 - [0113] [Table 4] 43 FF X N o

- H- NMR( CDC13) 6: 2. 25-2.39(4H, m, 3. 31 (4H n),5.87(1H ors), 6. 23(1H, brs),
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). MS(El " )m z: 292 (MtH) ¥3C_- N 401 NH2 44

. 1H NVR(CDC13) 6: 1. 93-2.13(4H,m, 2. 22- ¢

[0076]

<Example 9>
8-(4-{2-[Methyl (methylsulfony)amino]ethoxylpiperidin-1-
yl}-1, 6-naphthyridine-~-2-carboxamide

[Chemical formula 19]

N A A

ﬁsing 4-{2-

[methyl (methylsulfonyl)amino]ethoxylpiperidine (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 (2H, m), 2.05-2.16 (2H, m),
2.85 (3H, s), 2.91 (3H, s), 3.11-3.22 (2H, m), 3.27-3.34
(2H, m), 3.56-3.68 (3H, m), 3.74-3.83 (2H, m), 7.82 (1lH,
br s), 7.98 (1H, br s), 8.23 (1H, d, J = 8.5 Hz), 8.32
(1#H, s), 8.67 (1H, d, J = 8.5 Hz), 9.00 (1lH, s).

MS (FAB®) m/z: 408 (M+H)"

[0077]

. <BExample 10>

8-[4- (Dimethylcarbamoyl)piperazin-1-y1l]-1, 6-

naphthyridine-2-carboxamide



2.34(1H
(2H M, 5
8.5Hz), 8

,2.86-2.95(2H, ), 3. 48- 3. 58

. 91(

.52(1H,d,J =0. 7Hz), 9. 04 (1H, s).
_ 74 —

[Chemical formula 20]

cr

OYN‘CH;,
)
N
N

X \ NH,

O

|
N A A

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 Example
1 (la) and Example 1 klb).

'H-NMR (DMSO-Dg) 8: 2.80 (6H, s), 3.39-3.50 (8H, m), 7.83
(1H, br 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 (1lH, s).

MS (FAB*) m/z: 329 (M+H)" o
[0078]

<Example 11>
8-[3~- (Methoxymethyl)piperidin-1-yl]-1, 6~naphthyridine-2-
carboxamide

[Chemical formula 21]

CH
O
N

O
N

| X NH,
N A NF
‘Using 3- (methoxymethyl)piperidine (416 mg, 3.22
mmol) and ethyl-8-bromo-1, 6-naphthyridine-2-carboxylate

(600 mg, 2.13 mmol), the desired title compound (160 mg,

1H, brsl, 6. 26( 1H, brs) 7.97(1H d, J =8.5Hz), 8.05(1H d, J =
1



MS(El')m z: 324(MrH) * 45 ' H NVR(CDCL3) 6: 2. 10- 2. 30(4H, m), 3. 10- C
3.19(2H, m), 3. 31- 3. 40(2H, ) , 4. 84- 5. 04 (1H, M, 5. 82(1H, brs), 6. 23(1H, brs),
7.95(1H d, J =8.5Hz), 8. 04(1H d, J = 8.5Hz), 8. 56(1H, s), 9. 03(1H, s) . MB

- 75 -

yield 25%) was obtained by the same method as in Example
1 (la) and Example 1 (1lb).
'H-NMR (DMSO-Dg) &: 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 (1lH, br s), 8.06 (1H, br s), 8.25(1H,
d, J = 8.5 Hz), 8.27 (lH, s), 8.67 (1H, d, J = 8.5 Hz),
8.97 (1H, s).
MS (FAB') m/z: 301 (M+H)"
[0079]

<Example 12>
8-Piperidin-1-yl-1, 6-naphthyridine-2-carboxamide
(12a) 8-Bromo-1, 6-naphthyridine-2-carboxamide

[Chemical formula 22]

Br 0]
N
] XX NH,
NN %

8-Bromo-1, 6-naphthyridine-2-carboxylic acid (25.0 g,
98.8 mmol) was suspended in dichloromethane (900 mL), to
which 1,1"'~carbonyldiimidazole (24.0 g, 148 mmol) was
theh added. The resulting mixture was stirred for six
hours until homogeneous. To the fesulting reaction
liquid, a 0.5 M ammonia/dioxane solution (988 mL) was
added, followed by stirring. 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



(Er')m z:274(MH)* 46 ' H- NMR(CDCL, ) 6: 2. 00(3H, s), 2. 35-2. 44 C

(2H, M), 2. 69-2. 77(2H, M, 3. 10- 3. 19( 2H, 0-13

m, 3.31-3.38(2H, ), 5. 85(1H, brs) , 6.30( 1H, brs), 7. 30-7. 35(1H, ), 7. 38-
: - 76 -

and then suspended in methanol (400 ml) to give a powder.
The powder was collected by filtration again, and then
dried to give the desired title compound (22.8 g, yield

92 %).

o\®

'H-NMR (DMSO-Dg) &: 8.09 (1H, br s), 5.14 (1H, br s),
8.38 (2H, d, J = 8.4 Hz), 8.86 (2H, d, J = 8.4 Hz), 9.11
(1H, s), 9.50 (1H, s).
MS (ET*) m/z: 251, 253 (M)*

(12b) 8-Piperidin-1-yl-1, 6-naphthyridine-2-carboxamide

[Chemical formula 23]

L

0O
N

I X7 X7 NH,
N ANF

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 which potassium
carbonate (36.9 g, 267 mmol).and tetrabutylammonium
iodide (TBAI) (11.8 g, 99 mmol) were then added, followed
by stirring at 110°C for four hours. Pipé&idine was
distilled off under reduced pressure. Toluene and water
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 agueous
layer was extracted with dichloromethane again, and then
combined with the toluene Jlayer. The resulting mixture

was dried over anhydrous sodium sulfate and the solvent

was distilled off under reduced pressure. The residue



7.43(4H,m, 7. 96(1H,d,J =8.5Hz), 8.02(1H, d,J =8.5Hz), 8. 23(1H, s),
8.53(1H,s), 9. 00(1H, s). NH2 MS(El +)mi z: 374(MrH)' N 472 .0 6'(

- 77 -

thus obtained was sequentially purified by normal phase
silica gel column chromatography ((after letting hexane
ethyl acetate, 50 : 50, flow through,_applying ethyl
'acetate-: methanol} 100 :;O - .90 : 10, Vv/V), basic silica
gel column chromatography (hexane : ethyl acetate, 100

0O -0 : 100, V/V), and reverse phase silica gel column
chromatography (water : acetonitrile, 90 : 10 - 60 : 40,
V/V) to give the desired title compound (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 (1H, br s), 8.03 (1H, br s), 8.23
(1H, d, J = 8.5 Hz), 8.2§ (1H, s), 8.67 (1H, 4, J = 8.5
Hz), 8.99 (1H, s).

MS (EI") m/z: 256 (M)".

(00801

<Example 13>
8-Morpholin-4-yl-1, 6-naphthyridine-2-carboxamide

[Chemical formula 24]
o
N
N
N A A

O

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).



/ \ ' 1H NVR(CDC13)6:1.07(3H d,J =5.9Hz), c

1.52-1.67(3H,m, 1. 81- 1. 88(2H, m, 2.83-2.91(2H ), 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). MB(El ' )m z:  _279(MH)+ 48 0

H NVR( DMVBO- DOB: 2. 42(3H, s), 6. 77-6. 81 ¢

'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).
Mé (FAB") m/z 259 (M+H)".
[0081]

<Example 14>
8- (Azepan-1-yl)-1, 6-naphthyridine~2-carboxamide
[Chemical formula 25]
G

N
(Y ST NH,

N AN A

Using 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).

I{-NMR (DMSO-Dg) 8: 1.53-1.66 (4H, m), 1.83-1.96 (4H, m),
3.80 (4H, t, 3 = 5.7 Hz), 7.64 (1lH, br s), 7.96 (1lH, br
s), 8.15 (1H, 4, J = 8.6 Hz), 8.19 (1H, s), 8.55 (1lH, d,
J = 8.6 Hz), 8.69 (1H, s).

MS (FAB") m/z 259 (M+H)®

[0082]

<Example 15>
4- (4-Phenylpiperazin-1-yl)isoquinoline-6-carboxamide
(15a) ©-Bromo-4-hydroxyisoquinocline

[Chemical formula 26]



(1H m, 7.30-7.34(1H m, 7. 69(1H br . = s),8.08(1H s),8.20(1H d,J8.5 /\
3 Hz),8.21(1H s), 8.33(1H,s), 8. 40( 1H, d,J =8.5Hz), 8.68(1H,s),9.51(1H
S).
—_ 79 _
OH-
| N Br
N~

. 6—Bromo—2—Sphenylsulfonyl)—2,3—dihydroisoquinoliné—
4 (1H) -one (29 g, 79.2 mmol) was produéed from 4- - )
bromobenzyl bromide in acéordance wifh the method
described in Tetrahedron 61 (2005) 8282 to 8287, and then
suspended in ethanol (300 ml). To the resulting mixture,
a 21% scodium ethoxide/ethanocl 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 collected by
filtration. The solid was dried and then purified by
silica gel column chromatography (dichleoromethane
methanol, 100 : 0 - 50 : 50, V/V).to give the desired
title compound (13.2 g, yield 75%).

'"H-NMR (DMSO-D¢) 8: 7.79 (1H, dd, J = 8.7, 1.8 Hz), 8.03
(14, d, J = 8.7 Hz), 8.11 (1H, s), 8.25-8.27 (1H, m),

8.82 (1H, s), 10.62 (1lH, s).

(15b) 2-(Trimethylsilyl)ethyl 4-hydroxyisoquinoline-6-
carboxylate

[Chemical formula 27]

OH )
O/A\V/SKCHﬁa_

\_/



MS(Er)m z:279(M+ O NH2 - 122 - [0114] [Table 5] 49

' H NMVR( DMBO- DOB: 3. 26- 3. 32(4H, m), 3. 43-3. 49 (4H, ), 7. 07(2H, d, J

=8. 9Hz), 7. 29(2H,d, J = 8.9Hz), 7. 63(I H, brs), 8. 08(1H, d, J =8.5Hz), 8.19(1H, d,J
=8. 5Hz), 8. 30(1H, s), 8. 32(I H, br s),8.57Z(&b, s), 9. 10(1H, s). MS(FAB )nf z: 367 C
-z (MH). 50 1H NVR(DMBO- DOB: 2. 48(3H, s), 3.26-3.32(4H m), C
3.64-3.69(4H m, 7. 11(2H,d, J =9.2Hz), 7. 67 - :

6-Bromo-4~hydroxyisoquinoline (15.7 g, 70.0 mmol)
produced in Example 15 (15a) was dissolved in
dimethylformamide (100 mL), to which é—

- trimethylsilylethanol (100 mL), diisopropylethylamine
(27.1 g, 210 mmol),.1,3—bis(diphenylpﬁosphino)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 atmosphere. The
solvent was distilled 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 dried over anhydrous sodium
sulfate and the solvent was distilled off under reduced
pressure. 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, d, 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]
(15c) 2-(Trimethylsilyl)ethyl 4-
{[(trifluoromethyl)sulfonyl]oxy}isoquinoline-6-carboxylate

[Chemical formula 28]



(1H brs), 7.87(21-i,d,J -9.2Hz), 8. 09(1H, d, J =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) . M5 jz z

(FAB')m z: 375(M+H). 51 1H NMR(CDO13)6:2.29-2.40(2H, m, 2.42-2.54(2H, C
. , 3.40-3.52(2H, m, 3.53-3. 63(2H, m 58 89¢1H, /
brs),6.28(1H,brs),7.37-7.43(1H, M, 7.45-7.51
(2H, mM,7.58-7.65(2H, M, 7.93(1H,d,J =8.5
O\\ .CF3
0" O

A o~ Si(CHa)s
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 aqueous solution of
sodium bicarbonate and saturated brine, and then dried
over anhydrous sodium sulfate. The solvent was distilled
off uhder reduced pressure. The residue thus obtained
was purified by silica gel column chromatography
(hexane : ethyl acetate, iOO : 0 - 75 : 25, V/V) to give
the desired title compound (17.0 g, yield 78%).
'H-NMR (CDCl;) &: 0.12 (94, 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) 2-(Trimethylsilyl)ethyl 4-(4-phenylpiperazin-1-
yl)isoquinoline-6-carboxylate

[Chemical formula 29]



8.07(1H d, J =8.5Hz), 8. 41(1H,s), 8. 61

s),9.08(1H s). MB(El ' )i z: 357( MtH) . NH2 N...0 520/\ 0
MR(DVBO- D6) 6: 1. 43-1. 69(7H, m), 1. 70- 1. 94 C

,rn 2. 80- 2. 88(2H|ﬁ 3. 26- 3. 34( 2H, M) 5 3. 36-

50(4H m, 3.59-3.64(1H m, 3. 75-3. 81(1H m,

Q)

| N O/\/Sl(CH3)
N~

4-Phenylpiperazine (1.90 mL, 12.5 mmol) was
dissolved in toluene (8.5 mL), to which 2-
(trimethylsilyl)ethyl 4-
{[(trifluoromethyl)sulfonyl]oxy}isoquinoline-6-
carboxylate (3.50 g, 8.30 mmol) produced in Example 15
(15¢c), tris(dibenzylideneacetone)dipalladium (760 mg,
0.83 mmol), 2-dicyclohexylphosphino-2'-(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 solvent was distilled off.
The residue thus.obtained was seqﬁentially purified by
basic silica gel column chromatography (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_désired title compound
(2.37 g, yield 66%). |
'"H-NMR (CDCl3) &: 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

(14, t, J = 7.2 Hz), 7.05 (2H, d, J = 8.2 Hz), 7.33 (2H,

(\z -z



4.61(1H t,J =3.4Hz), 7. 63(1 H, brs), 8. 05( 1H, 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' )m z: 370( M+H) "~ 53 1H NVR( DVBO- DOB: 0. 95- 1. 09( 2H, m), 1. 11-1.32 C
(4H ), 1.52-1.69(3H, ), 1. 70- 1. 88(5H, 1) g2. 77

(2H,m), 3. 35-3.49(4H, ), 7. 63(1H, s), 8. 04( 1H, d,J =8.5Hz), 8. 14(1H, d, J

=8. 5Hz), 8. 20( 1H
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 (1lH, s), 9.05 (1lH, s).
MS (ESI') m/z: 434 (M+H)*

[0084]

(15e) 4-(4-Phenylpiperazin-1-yl)isoquinoline-6-
- carboxamide -

[Chemical formula 30]

N

—/

N O

X NH,
//

Z—=

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), tb which a 1.0M n-
tetrabutylammonium fluoride/tetrahydrofuran solution
(16.4 mL, 16.4 mmol) was then added, followed by stirring
at room temperature for 1.5 hours. The solvent was
distilled off under reduced pressure. The residue thus
obtained was dissolved in N,N-dimethylformamide (47 mL)
under a nitrogen atmosphere, to which ammonium chloride
(2.92 g, 54.7 mol), triethylamine (9.14 mL, 65.6 mmol),
l-hydroxybenzotriazole (251 mg, 1.64 mmol), and N-[3-
dimethylaminopropyl]-N'-ethylcarbodiimide hydrochloride
(5.24 g, 27.3 mmol) were added, follcowed by stirring at

room temperature for 13 hours. The resulting reaction



s), 8.29(1H, s), 8. 49(1H s),9.02(1H,s). M5 (El'.)m z: 338( M+tHC N :

54 C 1H NVR(DWVS0-06)6:1.77-1.86(2H, m, 2. 29- 2. 40 C elik

(2H, m, 3.25-3.37(4H, m, 5. 21(IH s), 7. 44(2 d,J

=8.3Hz), 7.64(1H,s),7.65(2H,d,J =8.3 - bt) 8.07(1H,d,J

=8.5Hz), 8.16(1H,d,J =8.5 FE) 8.30(1H,s), 8.33(1H,s), 8.57(1H,s),9.05
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- " o
dichloromethane to give the desired title compound (1.13
g, yield 62%).
'"H-NMR (DMSO-D¢) 8: 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 (1lH, br s), 8.08 (1H, d,
J = 8.2 Hz), 8.19 (1H, d, J = 8.2 Hz), 8.31 (1H, s), 8.33
(1H, br s), 8.58 (1H, s), 9.10 (1lH, s).
MS (FAB') m/z: 333 (M+H)"
[0085]
<Example 16>

4-(Piperidin-1-yl)isoquinoline-6-carboxamide

[(Chemical formula .31]

',\ “NH,
N_~

Using pipéridine (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).



(1H s). ~ NO MS(Er')miz:382(MrH). NH2 / 40/ N - 123 - [0115] [Table
6] 55 0 _( e -1H NVR(DMSO DO5: 1.48-1.65(3H ), 1.82-1.88

(2H, M), 2. 78-2.85(2H, ), 3.38-3. 45(4H, m), 4.57(1H t,J

=5.3Hz), 7. 64(1H, brs), 8.05 (1H,d,J =8.3k). 8. 15(1H,d, J =8. 3Hz),

8.22(1H,s), 8.30(I H, brs) 8.50(1H,s),9.03 (1H,s). MS(FAB)n z:286(MH)' C 56
\N N :

lH—I\_]MR (DMSO-Dg) 6: 1.61-1.68 (2H, m), 1.79-1.84 (4H, m),
3.06-3.12 (4H, m), 7.60 (1H, br s), 8.04 (1H, d, J = 8.5
Hz), 8.14 (1H, 4, J = 8.5 Hz), 8.21 (lH, s), 8.28 (1H, br
's), 8.51 (1H, s), 9.02 (1H, s). |

MS (EI') m/z: 255 (M")

[0086]

<Example 17>

4-[3-(Methoxymethyl)piperidin-l-yl]isoquinoline-6-
carboxamide

Chemlcal formula 32]

[i\:r/\c)CFh

S NH,
N. A
Using 3—(methoxymethyl)piperidine (185 mg, 1.43
mmol) and 2-(trimethylsilyl)ethyl 4-
{[(trifluoromethyl)sulfonyl]oxy}lisoquinoline-6-
carboxylate (300 mg, 0.71 mmol) produced in Example 15
(15c),_thé desired title Compound (57 mg, yield 27%) was
obtained by the same method as in Examples 15(15d) and
. 15(15e). f
'"H-NMR (DMSO-Dg) &: 1.15-1.29 (1H, m), 1.76-1.91 (3H, m),
2.13-2.25 (1H, m), 2.60-2.70 (1H, m), 2.79-2.88 (1H, m),
3.25 (3H, s), 3.27-3.39 (4H, m), 7.61 (1lH, br s), 8.05
(14, d, J = 8.5 Hz), 8.15 (1K, d, J = 8.5 Hz), 8.21 (1H,
s), 8.25 (1H, br s), 8.51 (1H; s), 9.03 (1H, s)..
MS (EI') m/z 299 (M%)

[0087]



-OH 0 NH 2 ' H- NVR(DVBO- D6) 5: 1. 19- 1. 27(1H, n), 1. 79- 1. 85

(3H, M, 1.95-2.02(1H, M, 2. 71-2. 77(1H n) ,
2.82-2.88(1H ), 3.28-3.33(2H,m), 3.43-3.49 (2H ), 4.67(1H t,J

=5. 2Hz), 7. 63(1H, br s),8.06(1H, d,J =8 68&)+8. 15(1H,d,J =

8.6Hz), 8.21(1H,s), 8.29(1H, brs), 8.53(1H, s),9.03(1H,s).
MS(FAB+) I n/z::286(MH)* C57 ,0 [/ -z

1H- NVR( DVBO- D6) 6. 3, 27; 3. % 4H ), 3.76-3.81 (4H,m,7.16(2H d, J

=9. 6Hz) , 7. 68( 1H,%)° %.io? ,d,J =8.3Hz),8.12(2H,d,J =9.6 Hz),8.20(IH d,J

i 2 SBCURE S G T AP A AR BNGG D63 734 3 SO 5613, 66

(4H,m, 6. 92-61,9662Kq@ , 7. 67( 1H, brs), 8.09 (1H,d,J =8. 7Hz), 8. 19(1H,d, J
=8. 7THz), 8.21-8.24(2H ), 8.30(1H, s), 8. 35(1H, brs),
8.59(1H, s) ,[8ndA( EH1S FoVRUEL Bz: 333 (M’

=\
Ny S
T
N

o

N~

Using (1,3-thiazol-2-yl)piperazine (241 mg, 1.42
mmol) and 2-(trimethylsilyl)ethyl 4-
{[({trifluoromethyl)sulfonyl]oxy}isoquinoline-6-
cérboxylate (400 mg, 0.949 mmol) produced in Example 15
(15¢c), the desired title compound (127 mg, yield 41%) was
obtained by the same method as in Examples 15(15d) and
15(15e).

lH-NMR (DMSO-D¢) &: 3.25-3.31 (4H, m), 3.69-3.75 (4H, m),

©.92 (1H, d, J = 3.4 Hz), 7.24 (1H, d, J =.3.4 Hz), 7.67
(l1H, br s), 8.09 (1H, 4, J = 8.7 Hz), 8.19 (1H, 4, 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)"
LOO88]

{Example 19>
4—{4—[24(Tetrahydro—2H—pyran—2—yloxy)ethoxy]piperidin—l—

yl}isoquinoline-6-carboxamide



' C59 1111 . NL110NH, 1H NVR(DVSO-D6)6: 3. 09- 3. 14(2H, m), 3. 45-3. 50 -
(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(1H, brs), 8. 33(1H, s),
8.58(1H,s),9.08(1H s). MS(Er')in/z:304 GhrH)+ C 60 z/-\z

- H NVR( DMBO- DOB: 3. 26- 3. 31( 4H, m) , 3. 48- 3. 53
" (4H, M), 6.57-6.63(1H, ), 6. 83-6.90(2H, ),
7.24-7. 30(§g?%hiczq5§;H br.s 09(1H d, Jr =8.3Hz),8.19(1H, d,J
-8.3Hz), 8 C§§Pﬁé r's), 8. 58( 1H, s), 9. 10( 1H, s) .
MS( FAB. ) i z: 351( MH) . c - 124 - [0116] [Table 7] 61 zr-\z /

' H NIVR( DVBO- ~2. ,3.26-3.31(4H, m),3.37-3.42(4H m, 6.96(2H,d, J
=8. 5Hz), 7.08¢2H, . ), 7. 64(1H brs), 8.08 (1H,d,J =8.7Hz), 8. 18(1H d,J
=8. 7Hz), 8. 30&lH, s) 8032(A4H, brs) 8.57(1H, s), :
9. 09(1H, s). WM8(F : 347(M+H) '
N 0
| X NH,
N~

Using 4-[2-(tetrahydro-2H-pyran-2-
yloxy)ethoxylpiperidine (545 mg, 2.38 mmol) and 2-
(trimethylsilyl)ethyl 4-
{[{trifluoromethyl)sulfonylloxy}lisoguinoline-6-
carboxylate (668 mg, 1.59 mmoi) produced in Example 15
(15c), the desired 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 (lH, 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-1-yl]lisoquinoline-6-

carboxamide



c 62

" H- NVR( DMSO- DO5: 3. 25- 3. 30(4H, m), 3. 64-3.69 c

=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), '

8.34(1H,brs), 8.59(1H,s),9.10(1H,s). M5 gg0-_zr-\ / (FAB )n z: 358( MtH)
" H- NVR( DMSO- DO6: 2. 18- 2. 23(2H, m, 3.17-3.21 ¢

[Chemical formula 35]

O/\/OH
[:tj 0
| X NH,
N _~

4-{4-[2-(Tetrahydro-2H-pyran-2-
yloxy)ethoxy]piperidin—l—yl}isoquinoline—6—Carboxamide

(330 mg, 0.83 mmol) produced in Example 19 was dissolved

in methanol-water (90 : 10, Vv/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 basic silica gel
column chromatography (ethyl acetate : methénolL 100 = O
- 80 : 20, V/V) to give the desired title compound (160
mg, yield 61%).
'"H-NMR (DMSO-D¢) &: 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 (lH, br s), 8.05 (1H, d, J = 8.5
Hz), 8.15 (1H, d, J = 8.5 Hz), 8.23 (1H, s), 8.31 (1lH, br
s), 8.50 (1H, s), 9.03 (1H, s). |
MS (FAB') m/z: 316 (M+H)".
[0090]

<Example 21>
Tert-butyl (2-{[l-(6-carbamoylisoquinolin-4-yl)piperidin-

3-yl]lmethoxylethyl)carbamate

(4H, m), 7. 15(2H, d, J

63



(2H, M, 3.43-3.47(2H, M), 3. 71- 3. 75(2H, M), 3.78-3.82(2H, m, 6. 60(1H, t, J
=7.3Hz) , 6.81(2H,d,J =8.3Hz), 7. 18(2H, dd, 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).8363(1H s), 9. 01(1H s). MS
(FAB.)m z: 347(MrH) 4 NH2 N /1101

[Chemical formula 36)]

H

~_N__O__CH;
[ii]/”\o T \T<CH3
O CH;

N 0

N A
Using tert-butyl [2-(piperidin-3-
ylethoxy)ethyl]carbamate (572 mg, 2.21 mmol) and 2-
(trimethylsilyl)ethyl 4-
{[(trifluoromethyl)sulfonyl]loxylisoquinoline-6-
carboxylate (733 mg, 1.74 mmol) produced in Example 15
(15¢c), the desired title compound (497 mg, yield 54%) was
6btained by the same method as in Examples 15(15d) and
15(15e).
'"H-NMR (CDCls) &: 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 (I1H, br s), 5.90 (1H, br s), 6.86 (1H,
br s), 7.95-8.08 (2H, m), 8.24 (1H, s), 8.53 (1H, s),
8.99 (1H, s).
MS (EI') m/z: 429 (M+H)"
[QO91]
<Example 22>

4—{3;[(2—Amindethoxy)methyl]piperidin—l—yl}isoquinoline—

6-carboxamide hydrochloride



64 ' H NVR(CDC13)6:2.07-2.19(2H, m), 2.21-2.34 C
(2H, M, 3. 06-3. 18(2H, n) , 3. 39- 3. 51(2H, M),
4.53-4.64(1H,m, 6. 32(1H, brs), 6. 51( 1H, br

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). ~ MS(Er)niz:348( MrH)"

[Chemical formula 37]

oy

N o HCI

| X NH,
N~

Tert-butyl (2-{[l1-(6-carbamoylisoquinolin-4-
vl)piperidin-3-yl]lmethoxy}ethyl)carbamate (158 mg, 0.368

mmol) produced in Example 21 was dissolved in dioxane (5

mlL), to which a 4M hydrochloric acid/dioxane solution (2

mL) was added, followed by stirring overnight 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 (1H, m), 2.75-3.05 (4H, m), 3.44-3.67 (8H, m),
7.89 (1H, s), 7.98 (2H, s), 8.24-8.33 (1H, m), 8.46-8.064
(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

65



00CZ \ / 'H NVR(CDC13)5: 1.26-1.48(4H, ), 1.56- 1. 67

" (2H,m,1.68-1.77(2H ), 1.88-1.98(2H ),
2.79-2.92(2H ), 3. 36- 3. 46(2H, m) , 3. 47- 3. 54

(2H, M), 4. 00-4. 09(2H, m), 5. 80( 1H, brs), _ ¢16_25(1H, brs), 7. 95(2H, d, J
=8.5Hz),8.03  (2H d,J =8.5Hz),8.25(1H s),8.55(1H,s), 9.00(1H, s).
MS(El +) ml z: 340( MFH) * 66 |

[Chemical formula 38]

OH

N o)

| 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 Example 15
(15c), the desired title compound (200 mg, yield 60%) was
obtained by the same'method as in Examples 15(15d) and
15(15e).

'"H-NMR (DMSO-D¢) &: 1.79-1.87 (2H, m), 2.30-2.41 (2H, m),
3.24-3.38 (4H, m), 5.07 (1H, s), 7.26 (1H, t, J = 7.3 Hz),
7.39 (2H, dd, = 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 (IH, d, J
= 8.5 Hz), 8.30 (1H, s), 8.32 (1H, br s), 8.57 (1lH, s),
9.04 (1H, s).

MS (EI') m/z: 348 (M+H)"

[0093]

<Example 24>
4-(4~Phenyl-3, 6~dihydropyridine-1(2H) -yl)isoquinoline-6-

carboxamide



3 'H NVR(DMSO- D6) 5: 2. 16(3H, s), 6. 24-6. 26(1H, C

m,6.99-7.01(1H brm, 7.11-7. 13(1H m, 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,
Ss),8.54(1H,s),9.40(1H,s) . M5(SI.)m z:- 92.~,NH2 251(M + N/O. -

[0117]

[ Tabl e 8] 67

[Chemical formula 39]

X

N o)
| X NH,
N A
4~ (4-Hydroxy-4-phenylpiperidin-1-yl)isoquinoline-6-
carboxamide (134 mg, 0.386 mmol) produced in Example 23
was dissolved in trifluorocacetic 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 obtained was purified by
silica gel column chromatography (hexane : ethyl acetate,
50 : 50 - 0 : 100, V/V) to give the desired 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 (lH, 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, 4, J = 8.5 Hz), 8.18 (1lH, d, J =
8.5 Hz), 8.33 (1H, s), 8.34 (1H, s), 8.57 (1H, s), 9.07
(1H; s) .
MS. (EI') m/z: 330 (M+H)”
[0094]

<Reference Example 1>

4-[2-(Tetrahydro-2H-pyran-4-yloxy)ethoxy]piperidine

125 -

!



' H NMR( DVBO- DO6: 0. 94- 1. 07(1H, n), 1. 07- 1. 18

(2H, M), 1.24-1.38(2H, ), 1. 48- 1. 65(3H, ),

1.65-1.79(4H m, 2.53-2.58(1 H, m, 2. 78- 2. 87

(1H M, 3.19-3.26(1H ), 3. 37- 3. 45(1H, m) y37-61( 1H, brs), 8. 03(1H, d, J
=8.5Hz),8.13 C (1H d,J =8.5Hz), 8.20(1H, s), 8. 27( 1H, br

s),8.49(1H s),9.01(1H s). MS(FAB )mz:  H 310(MH)+. N | 1101

68

(la) Benzyl 4-[2-(tetrahydro-2H-pyran-2-
vloxy)ethoxy]lpiperidine-l-carboxylate

[Chemical formula 40]
O/\,O
O

N

o)\o“©

2-(Tetrahydro-2H-pyran-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
atmoéphere.

To the resulting reaction liquid, dichloromethane
and water were added, 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

(hexane : ethyl acetate, 100 : 0 - 50 : 50, V/V) to give

‘the desired title compound (45.6 g, yield 95%).

'H-NMR (CDCl3) &: 1.49-1.62 (6H, m), 1.69-1.75 (1H, m),
1.78-1.88 (3H, m), 3.20-3.25 (2H, m), 3.45-3.66 (5H, m),

N /H



1H NVR( DVBO- D6) 6: 1. 53- 1. 63(1H, m), 1. 74-1.95 C
(5H, M), 2.04-2.14(2H, ), 2. 98- 3. 08(2H, m)
3.35-3.40(3H, ), 3. 58-3.65(3H, m, 3. 72-3. 77

(1H,m),3.91-3.97(1H ), 7. 80(1H, brs), 8.82--  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-) nf z: 356( MHH) ' .
JH N |

3.74-3.90 (4H, m), 4.64 (1H, t, J = 3.7 Hz), 5.12 (2H, s),
7.29-7.38 (5H, m).
(1b) Benzyl 4—(24hydroxyethoxy)piperidiﬁe—l—carboxylate

[Chemical formula 41]

O/\/OH

N

s

Benzyl 4-[2-(tetrahydro-2H-pyran-2-
vloxy)ethoxylpiperidine-l-carboxylate (45.6 g, 125 mmol)
produced in Reference Example 1(la) was dissolved in
methanol, to which p-toluenesulfonic 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)rwas 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%).
iH-NMR (CDC1l3) &: 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

I

4.6 Hz), 3.73 (2H, dt, J = 6.0,



| NHHC 69 H'H NVR(DVBO DOB: 1. 14(6H,s), 1.35-1.44(1H, C C CH,
m,1.55-1.69(2H ), 1.82-1. 91(2H, ), 2. 70-

2.80(2H, ), 3. 43-3.51(2H, m), 4. 20( 1H, s) , 7.62(1H, brs), 8. 04(1H, d, J
=8.5Hz),8.14  (1H d,J =8.5Hz), 8. 21(1HEs), 8. 29( 1H, br

4.6 Hz), 3.79-3.86 (2H, m), 5.13 (2H, s), 7.29-7.38 (5H,
m) . -
[0095]

(lc) Benzyl 4-(2-{[ (4-
methylphenyl)sulfony]oxy}ethoxy)piperidine—l;carboxylate

[Chemical formula 42]

O
o~Og
s L
CHj
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 g, 93.1 mmol) was slowly
added, followed by stirring at room temperature for 2.5
hburs.

To the resulting reaction liquid, water was added, -
and the resulting mixture was extracted with
dichloromethane. The resulting organic layer was dried
over magnesium sulfate and the solvent was distilled off
under reduced pressure. The fesidue 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%).



S),8.49(1H,s),9.02(1H,s). MS(FAH) 1 z: H 314( MtH) - . N | N /1110H
70 (DWsO D6)5:1.94-2.02(4H,nm,2.98-3.08 C Si )2H

(2H, M, 3.43-3.50(2H, M, 3. E3-3. 73(1H M, 7.39(2H,t,J
=8.8Hz), 7. 61(1H, brs), 8. 05 - 96 -

'H-NMR (CDCl3) &: 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 (1lH, m), 3.65
(28, 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—2H—pyran—4—yloxy)ethoky]piperidine—
l-carboxylate

[Chemical formula 43]

5o
o*o&@

Benzyl 4-(2-{[(4
methylphenyl)sulfonyl]oxy}lethoxy)piperidine-l-carboxylate
{1.64 g, 3.79 mmol) prgduced in Reference Example 1(1lc)
was dissolved in N,N-dimethylformamide (10 mL), to which
tetrahydro-2H-pyran-4-ol1 (540 pL, 5.69 mmol) and sodium
hydride (content 55%) (248 mg, 5.69 mmol) were added,
followed by stirring at room temperature for 20 hours.
Water was added to the resulting reaction liquid,
followed by extraction with ethyl acetate. The resulting
organic layer was washed with water and saturated brine,
aﬁd dried over anhydrous sodium sulfate. The solvent was
distilled off under reduced pressure. The residue thus

obtained was purified by silica gel column chromatography



(1H d,J -8.5Hz), 8.11-8.17(3H ), 8. 25( 1H,

s), 8.31(1H, brs), 8.50(1H, s), 9. 05( 1H, s) . MS(FAB+) m z: 378(M+H) .. ONH, N
71f Q. . K(, , \ , _. 'HNVR(DVBO D6)5:1.35-1.44(2H n),1.53-1.61 C
(5H, M), 1. 86(4H, d, J =11.5Hz), 2. 82(2H, t,d7 -

=11. 2Hz), 3. 29- 3. 42(4H, ) , 3. 44- 3. 51(1H, M),

(ethyl acetate : hexane, 0 : 100 - 40 : éO, 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 (2H, m), 3.40-3.46 (2H, m), 3.51-3.53 (2H, m),
3.60-3.63 (4H, 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)ethoxylpiperidine

[Chemical formula 44]

O/\/O
ol
N
H

Benzyl 4-[2-(tetrahydro-2H-pyran-4-
yloxy)ethoxy]piperidine—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
reaction liquid was filtered through Celite, and the
solvent was distilled off under reduced pressure to give
the desired title compound (318 mg, yield 100%).

'H-NMR (CDCl3) &: 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),



3.53(2H,t,J -6.0Hz),3.78-3.83(2H, M, 7.64  (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-)in/z: 384( M-H)' 72 CH,

" H NMVR( DMBO- DOB: 1. 15(3H, a, J =6.6 Hz), 68 -

1.66-1. 69(1H, m), 2. 18-2. 19(1H, m), 2. 43-2. 51

(2H, M), 3. 40-3. 42(1H, ), 3..76- 3. 87(2H, M), 7.81-7.83(2H ), 8.26(1H,d, J

:8'5Ft)’8'%?40—3.46 (3H, m), 3.50-3.57 (1H, m), 3.61-3.62 (4H, m),
3.93-3.96 (2H, m).
MS (FAB) m/z: 230 (M+H)"
[0097]
<Reference Example 2>
4—{2—[(3R)-Tetrahydrofuran;3—yloxy]ethoxy}piperidine

[Chemical formula 45]
/\/O

foj ©
NI .
H

Using benzyl 4-(2-{[(4-
methylphenyl)sulfony]oxy}lethoxy)piperidine-l-carboxylate
(4.00 g, 9.23 mmol) produced in Reference Exampie 1(lc)

and (3R)-tetrahydrofuran-3-o0l (1.05 g, 12.0 mmol), the
desired title compound (1.56 g, yield 79%) was obtained
by the same method as in Reference Examples 1(1d) and
1(le).
'H-NMR (CDCls) &: 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>
4—{2—[(BS)—Tetrahydrofuran;3—yloxy]ethoxy}piperidine

[Chemical formula 46]



(1H d, J =8.8Hz), 8. 41(1H, brs), 8. 92( 1H, s),9.01(1H, s). MS( FAB' ) mf z25E( M+H) *
\40NH 2 N / HCl - 126 - [0118] [Table 9] 73 * /CH3 (--0 &N

1H NVR( DVBO- D6) 6: 1. 73- 1. 76(1H, n), 2. 10- 2. 13

(1H M, 2.58-2.65(1H ), 3. 30(3H, s), 3. 35993.-36( 1H, M) , 3. 43(2H, d, J

=7.1Hz), 3. 48- 3.61(3H, M, 7.59(1H s), 8. 01(1H, s), 8. 02 (1H d, J

=8.5Hz), 8. 06(1H, d, J =8.5Hz), 8.25(1H,s),8.67(1H,s), 8. 79(1H,s). M5

A0
ol
N |
H

Using benzyl 4-(2-{[(4-
methylphenyl)sulfonyloxylethoxy)piperidine~l-carboxylate
(4.00 g, 9.23 mmol) produced in Reference Example 1(1lc)
and (3S)-tetrahydrofuran-3-ol (1.05 g, 12.0 mmol), the
desirgd title coﬁpound (1.52 g, yield 77%) was obtained
by the same method as in Reference Examples 1(1d) and
1k1e).

'H-NMR (CDClj) &: 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, g, § = 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]

Py

Using benzyl 4-(2-{[ (4~

methylphenyl)sulfony]oxylethoxy)piperidine-l-carboxylate



C .,NH2 N /O (FAB )m z286( M+H) -
- H NVR(DVBO- DO6: 1. 78-1. 85(2H, m), 1. 91-2. 04 C , NO
(2H,m, 2.86(3H s),2.82-2.88(1H, m,2.88- H, C

2.96(2H, M),

3.08(3H,s), 3.39-3.47(2H, ) 100 /A 7.64(1H brs), 8. 06(1H d, J
N. .

=8. 5Hz), 8. 15 (1H,d,J =8.5Hz), 8.21(1H,s), 8. 34( 1H, br
s), 8.52(1H,s),9.04(1H,s). MS(FAB+)i n/ z:

(4.00 g, 9.23 mmol) produced in Reference Example 1(1lc)
and tetrahydrofuran-3-ylmethoxy (1.23 g, 12.0 mmol), the
desired title compound (1.41 g, yield 67%) was obtained
by the samé method as in Examples 1(1ld) and 1l(le).
'"H-NMR (CDCls) 8: 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 (1H, m),
2.59-2.65 (2H, m), 3.07-3.12 (2H, mf, 3.37-3:42 (2H, m),
3.43-3.49 (1H, m), 3.57-3.63 (5H, m), 3.70-3.75 (1lH, m),
3.81-3.85 (2H, m).

MS (FAB) m/z: 230 (M+H)™

-[0100]

<Reference Example 5>

4—{2—[(Dimefhylamino)sulfony]ethoxy}piperidine

(5a) benzyl 4-{2-

[ (Dimethylamino) sulfonylethoxylpiperidine-l-carboxylate

[Chemical formula 48]

o~SO2N(CHs),

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 hydride (content 55%) (1.0
g, 22.9 mmol) was added. The resulting mixture was
stirred for 30 minutes while cooling with ice, to which

20 mL of a solution of N,N-dimethylethenesulfonamide in



H327(MrH) -, \ | OHN N/ 75
' H NVR( DVBO- DO6: 1. 42-1. 57(4H, m), 1. 61-1.72 ¢
(1H m, 1.73-1.86(2H ), 1. 88-1. 96(1H, 1),
2.04-2.14(2H ), 2. 91- 3. 02(2H, ) , 3. 34 3041 -

tetrahydrofuran (3.0 g, 22.2 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 - sodium sulfate. The solvent was distilled off under
reduced pressuie. .The residue thus obtained was purified
by silica gel column chromatography (hexane : ethyl
acetate, 50 : 50 - 0 : lOO,.V/V) to give the desired
title compound (4.9 g, yield 62%).

'H-NMR (CDCls) &: 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).

(5b) 4-{2-[(Dimethylamino)sulfonylethoxy}piperidine

[Chemical formula 49]

O/\/SOzN(CHs)z

N
H
Using benzyl 4-{2-

[ (dimethylamino)sulfonyl]lethoxy}piperidine-l-carboxylate
(4.9 g, 13.2 mmol) produced in Reference Example 5(5a),
the desired title compound (3.1 g, yield 99%) was
obtained by the same method as in Reference Example 1(le).
'H-NMR (CDC1l3) &: 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



(2H, M, 3. 44-3.51(1H ), 3. 80- 3. 89(2H, M),

4.80-4.82(1H, ), 7. 64( 1H, brs), 8. 06( 1H, d, J =8.7Hz), 8. 15(1H, d, J
=8. 7Hz) , 8. 23( 1H, s),8.32(1H, brs), 8.51(1H,s), 9. 04(1H,s). H
MS( FAB*) i z: 356( M+H) +.  NO111 76 - GHo - |

- H NVR(DVBO- DO6: 1. 76- 1. 87(2H, ), 2. 07-2. 16 C

(2H, M), 3. 00-3. 09(2H, M) , 3. 33(3H, s), 3. 45-

3'51(3H’W)WEH§1Q%HIPQ§%l%'%ég%Hé¥§%: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-l-carboxylate
(2.49 g, 10.6 mmol) was dissolved in acetonitrile (100
mL), to which copper iodide (I) (2.86 g, 15.0 mmol) and
2,2-difluoro-2-(fluorosulfonyl)acetic acid (2.66 g, 15.0
mmol) were added, followed by stirring at 80°C for 20
minutes. The mixture was brought down to room
temperature, to which adequate amounts of hexane and
ethyl acetate were added, followed by neutralization with
a 2M ammonia/methanol solution. Impurities were filtered
off, and the solvent was distilled off under reduced
pressure. The residue thus obtained was purified by
basic silica gel column.chromatography (hexane : ethyl
acetate, 100 : 0 - 0 : 100, V/V) to give the desired

title compound (1.82 g, yield 61%).



C-?) 8.7Hz),8.26(1H,s),8.42(1H d,J =8. 7THz),

8.48(1H, brs), 8.38(1H,s), 9.36(1H,s). M5 NO (FAB+)m z:286(M+H)+. ,H N

1] NH HCI 77
- 103 -

'H-NMR (CDCls) &: 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 (2H, m),
3.64-3.77 (2H, m), 3.93-4.21 (2H, m), 5.13 (2H, s), 6.18
(14, t, J = 74.5 Hz), 7.28-7.41 (5H, m).

(6b) 3—[(Difluoromethqu)methyl]piperidine

[Chemical formula 51]

O/\OCHFZ
N

Using benzyl 2-[(difluoromethoxy)methyl]piperidine-
1—cérboxylate (1.97 g,>6.58 mmol) produced in Reference
Example 6(6a), the desired title compound (1.00 g, yield
92%) .was obtained by the same method as in ﬁeference
Example 1 (1le).

'H-NMR (CDCl3) &: 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 (1lH, m),
3.64-3.71 (2H, m), 6.18 (1H, t, J = 75.0 Hz).

[0102]

<Reference Example 7>
2-(Methoxymethyl)morpholine
(7a) 4—Benzyl—2—(methoxymethyl)morpholiné

[Chemical formula 52]

[]A _CHy
O



1H NVR(DVBO- D6) 6: 1. 38-1.47(2H, m), 1.52-1.62 ¢ ,,0,,1 (2H n), 1. 69- 1. 80( 1H, br

m., 1.88(4H d,J =  12.8Hz), 2.83(2Ht,J =11.2Hz), 3. 39-3. 44
(6H, M), 3. 46-3.53(1H ), 3. 79- 3. 84(2H, M), 7.64(1H, brs), 8. 05(1H, d, J
=8.3Hz),8.15 ...."-N'0 (1H d;J =8.3B#) -8. 22( 1H, s), 8. 30( 1H, br

s),8.49(1H s),9.03(1H, s). MS(FAB-)mz: NH, 370(MH)+ 7 8 1H NMWR
DVBO- DO6: 3. 09- 3. 26( 4H, br m), 3. 58- '

(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 ﬁg, 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 pressure.

The residue thus obtained was purified by silica gel
column chromatography (hexane : ethyl acetate, 100 : 0 -
80 : 20, V/V) to give the desired title compound (1.06 g,
yield 99%). '
'H-NMR (CDCl3) &: 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 (1lH, m), 7.22-
7.35 (5H, m).

(7b) 2-(Methoxymethyl)morpholine

[Chemical formula 53]

_CH
[:C):]//“\C) C; 3
N .

H

Using 4-benzyl-2- (methoxymethyl)morpholine (1.06 g,

4.79 mmol) produced in Reference Example 7(7a), the



C 0G| 4.06(4H brm,7.49(5H s),7.67(1H brs), 8.07(1Hd,J

=8. 7Hz), 8. 18(1H, d, J  =8. 7 Hz), 8.28(1H, s), 8. 33(1H, brs), 8. 54( 1H,
s),9.10(1H, s). MS(FAB+) ml z: 361(MrH) *  NO .., .., | -
N." ) - 127 - - 105 -

desired title compound (554 mg, yield 88%) was obtained

"by the, same methdd as in Reference Example 1(le).

.leNMR (CDC1l3) 6: 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 8>
4—[2—(1,4—Dioxan—2—ylmethoxy)ethoxy]piperidine

[Chemical formula 54]
' 0O
N

H

Using benzyl 4-(2-{[(4-
methylphenyl)sulfonyjoxy}ethoxy)piperidine—l—carboxylaté
(7.8 g, 18.0 mmol) produced in Reference Example 1(1lc)
and 1,4-dioxan-2-ylmethanol (1.78 g, 15.1 mmol), the
desired title compound (4.4 g, yield 61%) was obtained by
the same method as in Reference Examples 1(1d) and 1(le).
'H-NMR (CDCls) &: 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-
yl]oxy}ethoxy)piperidine
(%a) Benzyl 4-{2-[(trans-4-hydroxytetrahydrofuran-3-

yl)oxylethoxylpiperidine-l-carboxylate



[0119] [Table 10] 79 0s'S........ JCH3 N ( ) N

1H NVR( DMSO- D6) 5: 2. 09( 3H, s), 3. 06- 3. 10( 2H,

m,3.12-3.16(2H m, 3. 72-3. 78(4H, m) , 7. 67

(1H brs), 8. 08(1H, d, J=8. 7Hz) , 8. 19( 1H- d,0}%=8- 7Hz) , 8. 25(1H, s), 8. 35( 1H, brs)
8.55(1H ), 9. 09(1H, S) . MS(FAB+) m 2: 299 (MeH). C ., N /401 NH2 -
.-A,..".0.H 1H NVR(DVSO- DCB: 1.74-1.88(2H m,2.05-2.15 C

[Chemical formula 55]

OH
e
fj' °
N .
o)\o

Benzyl 4—(2—hydroxyetho%y)piperidine-l—carbo%ylate
(6.70 g, 24.0 mmol) produced in Reference Example 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 boron 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 added, and the resulting reaction
liquid was directly purified by basic silicé gel column
chromatography‘(hexane : ethyl acetate, 100 : 0 - 0 : 100,
ethyl acetate : methanol, 100 : 0 - 95 : 5, V/V) to give
the desired title compound (2.14 g, yield 49%).
'H-NMR (CDCl3) &: 1.51-1.59 (2H, m), 1.80-1.88 (2H, m),
1.90 (1H, d4, 0 = 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, m), 4.29-4.33 (1H, m), 5.12 (2H, s), 7.29-7.38 (5H,
m) .

"MS (EI") m/z: 366 (M+H)®



(2H, m), 3. 00-3. 09( 2H, ), 3. 50- 3. 65( 7H, 1) ,

7.84(1H brs), 8.26(1H s),8.26(1H d, J = 8.8Hz: , 8. 46(1H, d, J
=8.8Hz),8.50(1H, br s s),8.58(1H s),9.41(1H s). MS( FAB+) nf z: ., H
316(MFH) -. N1 ', 1110 ‘NH . - 107 -

{(9b) Benzyl 4-{2-[ (trans-4-methoxytetrahydrofuran-3-
yl)oxylethoxylpiperidine-l-carboxylate

[Chemical formula 56]

0-CHs
QR
(ﬁ °
N
o)\o

"Using benzyl 4—{2—[(trans—4—hydroxytetrahydrofuran—
3-yl)oxylethoxylpiperidine-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
same method as in Reference Example 7 (7a).

'H-NMR (CDCls) &: 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)"

(éc) Trans-4-(2~{[4-methoxytetrahydrofuran-3-
ylloxylethoxy)piperidine

[Chemical formula 57]

O_CH3

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



HCl 81 ' H NVR(DVBO DCB: 1.34-1.46(2H,m),1.79-1.90 C
(4H, M, 2.06-2.16(2H m, 3.02-3.10(2H, m,
3.30-3.37(2H,m, 3.38-3.46(2H, m, 3. 49- 3. 56

(1H,m, 3.57-3.67(5H, m, 3. 76- 3. 84( 2H-NML 08 -

7.85(1H, brs), 8.27(1H,s),8.27(1H,d,J =

title compound (1.23 g, yield 100%) was obtained by the
same method as in Reference Example 1 (le).

'H-NMR (CDCls) &: 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).

MS (FAB') m/z: 246 (M+H)" |

[0105]

<Reference Exahple 10>

.4—(2—{[Trans—4—(difluoromethoxy)tetrahydrofuran—B—
ylloxyl}ethoxy)piperidine

(10a) Benzyl 4-(2-{[trans-4-

(difluoromethoxy)tetrahydrofuraﬁ—3—
~ylloxylethoxy)piperidine-l-carboxylate

[Chemical formula 58]

o
ot
N
O)\O

Using benzyl 4—{2—[(trans—4—hydroxytetrahYdrofuran—
3-yl)oxylethoxylpiperidine-l-carboxylate (2.65 g, 7.25
mmol) produced in Reference Example 9(9a), the desired
title compound (1.19 g, yield 40%) was obtained by the
same method as in Referenée Example 6(6a).

'H-NMR (CDCls) &: 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),



10. OHz), 8. 47(1H,d, J =10. OHz), 8.51(1H, Y= a. _
brs), 8.59(1H, s), 9. 43( 1H, s) . MS( FAB+) m z: 400( MrH) +. 82 ?Hi
1H NVR(DVSO- DOB: 1. 46-1. 61(5H, m),1.84-1.91 C N .-,

(2H, M), 2.35-2.42(2H, M) , 2. 77- 2. 85( 7TH-M1,09 -CH y 3

2.99(3H, s), 3. 45-3.52(2H, ), 7. 64( 1H, br

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)9

(10b) 4-(2-{[Trans-4-(difluoromethoxy)tetrahydrofuran-3-
yl]oxylethoxy)piperidine |

[Chemical formula 59]

Using benzyl 4-(2-{[trans-4-
(difluoromethoxy)tetrahydrofuran-3-
yl]oxylethoxy)piperidine-l-carboxylate (1.88 g, 4,53
mmol) produced in Reférence Example 10(10a), the desired
title compound(1l.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 (2H, 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 (1lH, 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—{2—[(4-methoxytetrahydrofuran—3—
yl)oxylethoxylpiperidine

[Chemical formula 60]



0 s),8.05(1H, d,J =8.0Hz),8.15(1H,d,J =

8.0Hz), 8. 21(1H,s), 8. 31(1H, brs), 8. 50

(1H, s)9. 03(1H, s). MS(FAB+) m z: 355(M+H) - , .., N." N\40 83
- H NMR(DMVBO- Ds) 5: 1. 91- 1. 99(2H, m) , 2. 0342013 A 110

OfCH3

@ ’
N
H

Using benzyl 4-(2-{[(4-
methylphenyl)sulfony]oxy}ethoxy)pipe;idine;l—carboxylate
(2.50 g, 5.77 mmol) produced in Reference Example 1(1lc)
and 4-methoxytetrahydrofuran-3-ol (820 mg, 6.94 mmol),
the desired title compound (1.20 g, yield 85%) was
obtained by the same method as in Reference Examples
1(1d) and 1(le).

'"H-NMR (CDCl3) &: 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), 3.64-3.99 (9H, m), 4.08-4.16 (1lH, m).
[0107]

<Reference Example 12>
Piperidin-4-ylmethyl methyl(tetréhydro—2H—pyran—4—
yl)carbamate
(12a) Benzyl 4-({[methyl (tetrahydro-2H-pyran-4-
yl)carbamoylloxylmethyl)piperidine~l-carboxylate.

[Chemical formula 61]

CHs
cfi\o/“\[::j

Benzyl 4-(hydroxymethyl)piperidine-l-carboxylate

(2.14 g, 8.57 mmol) was dissolved in dichloromethane (26



(2H, M), 2. 74-2. 84(1H, M), 2. 97-3. 07(2H, M),
4.10-4.13(2H, m), 7. 20- 7. 25( 1H, ) , 7. 32- 7. 39

(4H m, 7.88(1H brs), 7.99(1H, brs), 8. 25 (1Hd, J
=8. 5Hz), 8. 36(1H, s), 8. 69(1H, d, J =8.15Hz) , 9. 02: 1H, s) . M5( FAB+) i n/ z: 333
(MtH) + T2

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 nitrogen atmosphere. Subsequently, 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 (hexane : éthyl acetate, 100 : 0 -
50 : 50, V/V). to givé the desired title compound (2.22 g,
yield 66%).

'H-NMR (CDCls) &: 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 ﬁ), 5.13 (2H, s), 7.30-7.37 (5H, m).

MS (FAB') m/z: 391 (M+H)"

(12b) Piperidin-4-ylmethyl methyl(tetrahydro—éH—?yranr4—
yl)carbamate

[Chemical formula 62]

Cri
Oer
N
H .



| No...... .. Nt T 84z "00\O0 *\ /\ 0z Z-z
1H NVR( DMSO- DCB: 3. 05- 3. 15(2H, m), 3. 29(3H, C

s), 3.30-3.36(2H,m, 3. 45-3. 49(1H, m), 3. 57-

3.62(2H M), 4. 17-4. 24(2H, ), 6. 78(1H &, 112 -

Using benzyl 4-({[methyl (tetrahydro-2H-pyran-4-
yl)carbamoyl]oxylmethyl)piperidine-1l-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 1(le).

'H-NMR (CDCla) 6: 1.17-1.31 (2H, m), i.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), 3.42-3.50 (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-2H-pyran-4-yloxy)ethyl piperidine-1-
carboxylate
(13a) 1,4,8-Trioxaspiro[4.5]decane

[Chemical formula 63]

[\
o_ 0O

®

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 of sodium

bicarbonate was added, followed by extraction with ethyl

acetate. The resulting organic layer was washed with



=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( 1H, brs), 8. 20( 1H, d, J
=8. 5Hz), 8. 34(1H, s), 8. 59( 1H, s), 9. 11( 1H, s). MS(FAB)mi z: 377(M+H) - - 128 -
[0120] [Table 11] 85 HO''''''"' 0 IHINWRCDVSO DOB: 1. 78-1. 89(2H, m), 2. 05-

2.16(2H, M), 2. 99-3. 09(2H, M), 3. 34-3. 44 (2H, M), 3. 45-3.53(4H, n), 3. 55- 3. 66(5H, C
m,7.82(1H, brs), 8.21-8.28(2H,m,8.43 N

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
column chromatography (hexane : ethyl acetate, 100 : 0 -

0 : 100, V/V) to give the desired title compound (7.79 g,
yield 90%).

'"H-NMR (CDCls) &: 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 L3
HO

~"0

1,4,8-Trioxaspiro[4.5]decane (0.43 g, 3.0 mmol)
produced in»Reference Example 13(13a) was dissolved in
tetrahydrofuran (1.0 mL), and the résulting mixture was
cooled to -50°C. Subéequently,.a 1.0M solution of
borane-tetrahydrofuran complex in tetrahydrofuran (3.6
mL) énd 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 - O : 100,
V/V) to give the deéired title compound (0.39 g, yield
88%) .
'H-NMR (CDCl3) &: 1.53-1.65 (2H, m), 1.87-1.95 (2H, m),

2.01 (1H, t, J = 6.3 Hz), 3.40-3.48 (2H, m), 3.50-3.57



(1H, d, J=8. 5Hz), 8. 48(1H, bins), 8.58 (1H,s),9.38(1H s). ONH2 111

MS(FAB Ym z: 360(MrH)". N HCO 86 o 1H NVR(DVBSO-D)6:1.77-1.89(2H, m, 2. 06-
C 2.16(2H M, 2.82(3H S),2.93(3H,S), N1

3.00-3.10(2H, M), 3. 35- 3. 45(2H, M), 3. 58 114CH3

3.67(5H, m, 4. 17(2H, S), 7. 82( 1H, bi ns), 8.22-8.28(2H,m, 8. 43(1H, d, J

. 8. 8Hz),

(1H, m), 3.57-3.61 (2H, m), 3.71-3.77 (2H, m), 3.92-3.99

(2H, m).

(13c) Benzyl 2—(tetrahydro—ZH—pyran—4—yloxy)ethyl.
.piperazine—l,4—dicarboxylate

[Chemical formula 65]

e

Using 2-(tetrahydro-2H-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 mmecl), the
desired title compound (3.42 g, yield 87%) was obtained
by the same method as in Reference Example 12(12a).
'H-NMR (CDCl3) &: 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
(2H, 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-1-
carboxylate

[Chemical formula 66]

OYO\/\OO
L)



8.49(1H brs), 8, 58(1H,s), 9. 38(1H s). 1, 10NH2 MS(FAB )i z: 401( MH).
/ HO 87 v"."O0. .0 1H NVR( DVSO- DOS: 0. 40- 0. 52(4H, m), 1. 77-
1.85(2H, 2. 03-2. 13(2H, m) . 2. 89-2.99 ), € /1\

(2H, M, 3.26-3.38(3H, M, 3. 51-3. 65(5H- 119m, 7. 62(1H, brs), 8.05(1H,d, J =8.

Hz), 8. 15(1H,d, J =8.5Hz), 8. 22(1H, bi n

Using benzyl 2-(tetrahydro-2H-pyran-4-yloxy)ethyl
piperidine—l,4—dicarboxylate (3.50 g, 8.92 mmol) produced
ip'Reference Example 11(11lc), the desired title compound
(2.26 g, yield 98%) was obtained by the same method as in
Reference Example 1(1e5.

'"H-NMR (CDCl;) 8: 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), 4.34 (2H,
t, J = 4.9 Hz). | |

MS (FAB') m/z: 259 (M+H)"

[0109]

<Referenée Example 14>
1,4:3,6-Dianhydro-2-0-[2-({1-[2~ (ethoxycarbonyl)-1, 6-
naphfhyridin—S—yl]piperidin—4—yl}oxy)ethyl]—5—O—
methylhexitol
(14a) 1,4:3,6-Dianhydro-2-0-[2-({1-

[ (benzyloxy)carbonyl]piperidin-4-yl}oxy)ethyl]-5-0-
methyl-D-mannitol |

[Chemical formula 67]

H, 0
o

N
s
Using benzyl 4-(2-{[(4-
methylphenyl) sulfonyloxylethoxy)piperidine-l-carboxylate
(6.80 g, 15.7 mmol) produced in Reference Example 1(1lc)

and 1,4:3,6-dianhydro-2-0O-methyl-D-mannitol (2.10 g, 13.1

N



:Q%

1

630

p
\

s),

H

1.87
Hm,

8. 31( 1H, s) 8.50(1H,5), 9. 03(1H,s).
88 0. ---.., 0 1H NVR(DMBO-06)6: 0.39-0.51(4H, M, 1. 73-
(2Hr’r) 205217(2Hr’r) 3.28-3.35

3.37-3.49(2H, ), 3. 56- 3. 68(5H- 116 -

MS(FAB' ) z: 356( M+H) . N .
3

r
A

Vv

,3.92-4. 04(2H, M), 7. 98( 1H, bi ns), 8. 18 (1H,s), 8.39(1H, brs), 8.42(1H d, J =
8. 7Hz), 8.96(1H,d,J . 8. 7Hz), 9. 37( 1H,

mmol), the desired title compound (3.6 g, yield 65%) was
obtained by the same method as in Reference Example 1(1d).
'"H-NMR (CDCls) 8: 1.49-1.61 (2H, m), 1.77-1.89 (2H, m),
3.15-3.25 (2H, ms, 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 (1lH, m), 4.01-
4.17 (3H, m), 4.54-4.60 (2H, m), 5.12 (2H, s), 7.29—7.40
(SH, m) .

(14b) 1,4:3,6-Dianhydro-2-0O-methyl-5-0-[2~-(piperidin-4-
yloxy)ethyl]-D-mannitol

[Chemical formula 68]

H, O
O/\/Oﬁl .CH,
oA

N
H

Using benzyl 1,4:3,6~-dianhydro-2-0-[2-({1-
[ (benzyloxy)carbonyl]piperidin-4-yl}oxy)ethyl]-5-0-
methyl-D-mannitol (3.60 g, 5.77 mmol) produced in
Reference Example 14 (1l4a), 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) 1,4:3,6-Dianhydro-2-0-[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/\/O\EQ\ ¢CH3
O '/H O



SU A LNH2 s). MB(FAB")m z: 357( MrH)' | N/ / HJ 89 OH

1H NVR(DVBO- D) 6: 1. 70- 1. 82(2H, M), 1. 93- C -
2.02(2H, ), 2.87-2.97(2H,m, 3.27-3.38 7'\

(2H, M, 3.66-3.79(1H M, 4. 77(1H, d, J .- 117%.2Hz), 7. 61(1H, brs), 8. 04(1H d, J =
8.5Hz), 8. 14(1H, d, J =8. 5Hz), 8. 22( 1H,

ﬁsing 1,4:3,6-dianhydro-2-0O-methyl-5-0-[2-
(piperidin-4-yloxy)ethyl]-D-mannitol (2.0 g, 6.96 mmol)
produced in Reference Example 14(1l4b), the desired title
compound (683 mg, yield 65%) was obtained by the same
method as in Example 1(la).

'H-NMR (CDCl;) &: 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 (1H, d, J = 8.5 Hz), 8.90
(1H, s).

Examples 25 to 117 shown below were produced in
accordance with the aforementioned production method A, B,
or C. In the following tables, "Ex. 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 Example, and "Mthd" specifies the production
method A, B, or C by which the compound of the Example

was produced.



s), 8. 30(1H, bi ns), 8. 50( 1H, s), 9. 02( 1H, s). MS(FAB )m z: 272(MrH).  \ ONH2
.. 90 ?1-13 1H NVR(DVBO DOB: 1. 77-1.86(2H, ), 1. 86- A

1.98(2H, 1), 2. 85(3H,s), 2. 88-2. 91(1H,  ONCH 3

m, 2. 95-3. 04(2H, m), 3. 08(3H,s), 3.32 _ {2H.s), 4.01-4.04(2H m), 7. 79( 1H, bi ns),

[0110]
[Table 1]
mx- Structure Data Mthd
O. .
25 H, 'H-NMR (DMSO-De) &: 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), 2.86-
: 2.92 (2H, m), 3.93-3.98 (2H, m), 7.78 (lH, br s), 8.02
(1, br s), 8.23 (1H, d, J = 8.3 Hz), 8.30 (1H, s),
N 0 8.67 (1H, d, J = 8.3 Hz), 8.99 (1H, s). MS (FAB') m/z:
N 271 (M+H)"
l X R NH,
N A\ 2
26 CH ‘H-NMR (DMSO-D¢) &: 0.96 (3H, d, J= 6.9 Hz), 1.11-1.19 | R
3
(1H, m), 1.79-1.89 (3H, m), 1.93-2.02 (1H, m), 2.56-
2.62 (1H, m), 2.84-2.90 (1H, m), 3.84-3.91 (2H, m),
7.76 (lH, 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,
s).
l AN N\ NH, MS (FABY) m/z: 271 (M+H)'
N A2
27 H “H-NMR (DMSO-Dg) &: 1.65-1.77 (2H, m), 1.93-2.03 (2H, B
m), 3.06-3.15 (2H, m), 3.70-3.85 (3H, m), 4.74 (1lH, br
s), 7.78 (1H, br s), 8.01 (1H, br s), 8.23 (1H, d, J =
8.4 Hz), 8.30 (1H, s), 8.67 (1H, d, J = 8.4 Hz), 8.98
N 0 (1H, s).
MS (FAB') m/z: 273 (M+H)'
N
| X AN NH,
N A Z
28 'H-NMR (CDCls) &: 3.50-3.55 (4H, m), 3.65-3.71 (4H, m), | A
5.81 (14, br s), 6.91-6.96 (1H, m), 7.02-7.07 (2H, m),
7.30-7.37 (2H, m), 7.89 (1H, br s), 8.38-8.49 (3H, m),
. 9.03 (1H, s).
[Nj MS (EI) m/z: 334 (M+H)"*
N
N
z | AN NH,
N =
29 H,C< ‘E-NMR (DMSO-Dg) &: 1.73-1.80 (2H, m), 2.03-2.15 (2H, B
0 m), 3.11-3.22 (24, m), 3.32 (3H, s), 3.40-3.48 (1H,

d, J= 8.4 Hz), 9.00 (1H, s).

m), 3.72-3.81 (2H, m), 7.81 (1H, br s), 7.98 (1H, br
s), 8.23 (1H, d, J = 8.4 Hz), 8.31 (1H, s), 8.67 (1H,
N MS (FABY) m/z: 287 (M+H)*

(¢]
N
I‘\ X NH,
N A&
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 (1H, br s), 7.97 (lH, br
s), 8.25 (1H, d, J = 8.4 Hz), 8.35 (1H, s), B.69 (1K,
d, J= 8.4 Hz), 9.05 (1H, s).
MS (FAB') m/z: 352 (M+H)".




8. 02( 1H, bins), 8.23(1H,d, J . 8.3Hz), 8.31(1H,s),8.68(1H,d,J .8.5Hz),9.00
(1H, s). MS( FAB") ml z328( M+H) . NH2 | N". ... " - 129 -
[0121] [Table 12] 91 CH.. | ' N,
- 119 -
[0111]
[Table 2]
31 0. 'H-NMR (CDC1l;) &: 1.77-1.87 (2H, m), 1.97-2.07 (1H, m), 2.08-
CH, 2.19 (1H, m), 3.33-3.45 (3H, m), 3.48 (3H, s), 3.66-3.72 (1lH,
m), 3.99-4.06 (l1H, m), 5.70 (1H, s), 8.32 (1H, s), 8.38 (lH,
N o d, J= 8.2 Hz), 8.42 (1H, d, J = 8.2 Hz), 8.60 (1H, s), 8.93
(1H, s).
N - MS (EI*) m/z: 287 (M+H)*
z | AN NH,
Nx =
32 F 'H-NMR (CDC1:) &: 3.50-3.55 (4H, m), 3.65-3.69 (4H, m), 5.70
(1H, s), 6.58-6.63 (1H, m), 6.68-6.73 (1H, m), 6.77-6.81 (1H,
m), 7.23-7.28 (14, m), 7.85 (1H, s), 8.41 (1H, s), 8.44 (1lH,
d, J= 8.2 Hz), 8.48 (1H, d, J = 8.2 Hz), 9.02 (1lH, s).
[:N:] MS (EI”) m/z: 352 (M+H)®
N
= I N\ NH,
N =
33 “H-NMR (DM50-D¢) &: 2.11-2.19 (2H, m), 3.56-3.62 (2H, m),
3.77-3.84 (4H, m), 3.98-4.04 (2H, m), 6.52-6.58 (1H, m),
6.75-6.80 (2H, m), 7.10-7.17 (2H, m), 7.69 (1H, br s), 7.97
N (1H, br s), 8.17 (1K, d, J = 8.5 Hz), 8.29 (1H, s), 8.58 (1H,
< ;7 d, J= 8.5 Hz), 8.76 (1H, s). MS (FAB") m/z: 348 (M+H)"
N
N
|\ XY UNH,
N A
34 "H-NMR (DMSO-D¢) &: 6.38-6.44 (2H, m), 7.21-7.28 (2H, m), 7.71
é?t& (1H, br s), 8.15 (1H, d, J = 8.6 Hz), 8.29-8.33 (2H, m), 8.36
N 0 (1H, d, J = 8.6 Hz), 8.59 (1H, s), 9.43 (lH, s).
MS (FAB') m/z: 238 (M+H) .
=~ NH,
N
35 0 '"H-NMR (CDC1ls;) &: 3.17-3.23 (4H, m), 3.99-4.03 (4H, m), 5.73
(1H, br s}, 6.22 (1H, br s), 7.96 (1H, d, J = 8.6 Hz), 8.06
(1H, 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,
N~
36 'H-NMR (CDC1;) &: 2.03-2.10 (4H, m), 2.55-3.62 (4H, m), 5.74
Z § (1H, br s), 6.21 (1H, br s), 7.86 (1H, d, J = 8.6 Hz), 7.96
N 0 (1, d, J= 8.6 Hz), 8.08 (l1H, s}, 8.77 (lH, s}, 8.78 {lH,
s).
NH. MS (EI') m/z: 242 (M+H)~




Dt o NH2 N.. ... -' - HCO ' H NVR(DVBO- DOB: 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, n) , 3. 88-3. 90( 2H, M) ,

4.22(2H,s),7.91(1H, brs), 8. 13(1H, brs), £ @6:-8.37(2H, ), 8. 85(1H, d, J
-8.6Hz),9.23 (1H,s). MS(FAB )m z358(MFH). A92 O , ,.0s O7'N-'- NN
/1", No . NH2 1 1H NVR(DVBO-DOB: 1.77-1.83(2H,m,2.11-2. 13

(2H, M, 3.14-3. 16(2H, m), 3. 18-3. 19(4H, m), 3.39(2H, t, J

=6. OHz) , 3. 61213L69(5H, m) , 3. 79- 3.80(2H, [11;, 3. 83(2H, t, J. 6. 0Hz), 7. 83( 1H,

brs), 8. 01( 1@, rs%i_?a]. 23(1H,d,J -8.6Hz),
8.32(1H, s), 8. ,d,J.8.6Hz),9.00(1H, s). MS(FAB/ m z450( M+tH). A 93 0Y
O\

J
13, N...,, [B7™.]0 ‘H-NMR (DMSO-D¢) &: 1.51-1.65 (2H, m), 1.72-1.88 (3H, m),
' CH, 2.79-2.88 (2H, m), 3.29-3.36 (2H, m), 3.30 (3H, s), 3.37-
3.46 (2H, m), 7.62 (lH, br s}, 8.05 (lH, d, J = 8.5 Kz},
§.14 (1H, d, J = 8.5 Hz), 8.22 (1H, s), 8.29 (1H, br s),
8.49 (1H, s), 9.03 (1H, s).
N 0 MS (FARY) m/z: 300 (M+H)®
| = NH,
N~
38 0 CH TH-NMR (DMSO-D¢) &: 1.14 (3H, t, J = 7.0 Hz), 1.36-1.48
N8 (1H, m), 1.75-1.95 (2H, m), 2.03-2.12 (1H, m), 2.76-2.88
(2H, m), 3.22-3.27 (1H, m), 3.41-3.49 (1H, m), 3.56 (2H,
q, J= 7.0 Hz), 3.65-3.73 (1lH, m), 7.60 (1H, br s), 8.05
N 0 (1H, d, J = 8.5 Hz), 8.15 (1H, d, J = 8.5 Hz), 8.23 (1H,
s), 8.24 (1H, br s), 8.54 (1H, s), 9.04 (1H, s). Ms
(FAB*) m/z: 300 (M+H)®
| N NH,
N =
39 w~__CH, Chiral ‘H-NMR (DMSO-De¢) &: 1.16-1.30 (1H, m), 1.77-1.91 (3H, m),
: 0 12.13-2.25 (1H, m), 2.61-2.70 (l1H, m), 2.80-2.88 (1H, m),
3.25 (3H, s), 3.28-3.39 (4H, m), 7.62 (lH, br s), 8.05 .
N 0 (1H, d, J = 8.3 Hz), 8.15 (1H, d, J = 8.5 Hz), 8.21 (1H,
s}, 8.26 (l1H, br s), 8.51 (1H, s), 9.03 (1H, s). MS
(FAB*) m/z: 300 (M+H)"
| X NH, :
N =
40 _CH, Chiral 'H-NMR (DMSO-D¢) &: 1.16-1.31 (1H, m), 1.76-1.90 (3H, m),
0 2.13-2.26 (1H, m), 2.60-2.71 (1H, m), 2.78-2.90 (1H, m),
3.25 (3H, s), 3.27-3.40 (4H, m), 7.62 (1lE, br s), 8.04
N 0 (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 (lH, s), 9.03 (lH, s). MS
(FAB') m/z: 300 (M+H)'
| = NH,
N =
41 O 'H-NMR (DMSO~Dg) &: 1.09-1.22 (1H, m), 1.46-1.58 (2H, m),
CH, 1.79-1.94 (3H, m), 1.94-2.06 (1H, m), 2.53-2.58 (1H, m),
2.74-2.85 (1H, m), 3.21 (3H, s), 3.33-3.44 (4H, m), 7.61
N o (1H, br s), 8.04 (1H, d, J = 8.5 Hz), 8.14 (1H, d, J =
8.5 Hz), 8.21 (1H, s), 8.25 (lH, br s), 8.51 (1H, s)
9.03 (1H, s). MS (FAB') m/z: 314 (M+H)~
l A NH,
N =~
42 JH-NMR (CDCl;) &: 2.03-2.21 (4H, m), 2.73-2.83 (1H, m},
2.99-3.09 (2H, m), 3.54-3.63 (2H, m), 5.87 (lH, br s),
6.25 (1H, br s), 7.32-7.41 (5H, m), 7.97 {(1H, d, J = 8.5
Hz), 8.04 (1H, d, J = 8.5 Hz), 8.32 (1H, s), 8.60 (1H,
s), 9.02 (1H, s).
MS (EI') m/z: 332 (M+H)*
N 0
= NH,
Na




N\ ONH N, N/ HCO 'H NVR(DVBO DO6: 1.87-1.89(2H,m), 2. 11-2. 13
(2H, M), 3. 04-3. 06(2H, n) , 3. 41- 3. 45(6H, M),
3.58-3.60(4H, ), 3.67-3.67(1H m, 4. 26( 2H,
s),7.82(1H,s), 8.23-8.29(2H, ), 8. 44( 1H @y L .
=8. 8Hz), 8. 49(1H, s), 8. 58( 1H's), 9. 39(1H,~ s). MS(FAB)m z399(M+H). C 94 ?it N
CH, NL110NH2 HCl ' H NVR(DMSO- DOB: 1.77-1.95(2H, ), 2. 07- 2. 20
Ho, 2. 84(3H 5), 2. 98(3H s), 2. . 99-3. 09
H,m) 3. 35LBL 45 2R, rr) 3.61-3. 71(1H n), 4.23(2H,s),7.81(1H, brs), 8. 24(1H, d, J

(2
(2
= 8. HZ)8§T6]]5% 42(1HdJ =8. 7THz) ,

8. 48( 1H, hr s)L B 58( Hs) 9.37(1H,s). M8 (FAB/ m z357( MrH) - C 95 OF

_______ -[-4.3, "EVE L. , | H-NMR (CDCls) &: 2.25-2.39 (4H, m), 3.31 C
: (4H, m), 5.87 (1H, br s), 6.23 (lH, br s),
7.95 (1H, d, J = 8.5 Hz), 8.06 (1H, d, J =
8.5 Hz), 8.32 (1H, s), 8.57 (1H, d, J =
N 0 8.7 Hz), 9.06 (1H, s). MS (EI') m/z: 292
(M+H) "
= NH,
N
44 FFr TH-NMR (CDC1;) &: 1.93-2.13 (4H, m), 2.22- C
2.34 (1H, m), 2.86-2.95 (2H, m), 3.48-3.58
(2H, m), 5.91 (1lH, br s), 6.26 (lH, br s),
7.97 (lH, d, J = 8.5 Hz), 8.05 (lH, d, J =
8.5 Hz), 8.52 (lH, d, J = 0.7 Hz), 9.04
(1H, s).
N 0 MS (EI') m/z: 324 (M+H)*
= NH,
N
45 F 'H-NMR (CDCl;) &: 2.10-2.30 (4H, m), 3.10- C
3.19 (2H, m), 3.31-3.40 (2H, m), 4.84-5.04
(1H, m), 5.82 (1H, br s), 6.23 (lH, br s),
7.95 (1H, d, J = 8.5 Hz), 8.04 (lH, d, J =
" 0 8.5 Hz), 8.56 (1H, s), 9.03 (1H, s). MS
(EI*) 'm/z: 274 (M+H)*
= NH,
N
46 ‘H-NMR (CDCl3) &: 2.00 (3H, s), 2.35-2.44 C
Q (2H, m), 2.69-2.77 (2H, m), 3.10-3.19 (2H,
“CH. m), 3.31-3.38 (2H, m), 5.85 (1lH, br s),
3 6.30 (1H, br s), 7.30-7.35 (1H, m), 7.38-
7.43 (4H, m), 7.96 (1H, d, J = 8.5 Hz),
N 8.02 (1H, d, J = 8.5 Hz), 8.23 (1H, s),
8.53 (lH, s), 9.00 (lH, s).
Z NH, MS (EI') m/z: 374 (M+H)'
Nx
47 H, "H-NMR (CDC1;) &: 1.07 (3H, d, J = 5.9 Hz), | C
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
(l1H, br s), 6.24 (1H, br s), 7.96 (1H, d,
N 0 J = 8.5 Hz), 8.01 (1H, d, J = 8.5 Hz),
8.54 (1H, s), 8.98 (1H, s). MS (EI") m/z:
270 (M+H)*
~ NH,
N
48 0 - ‘H-NMR (DMSO-D¢) &: 2.42 (3H, s), 6.77-6.81 | C
(1H, m), 7.30-7.34 (1H, m), 7.69 (1lH, br
CH s), 8.08 (lH, s), 8.20 (l1H, d, J = 8.5
/B : Hz), 8.21 (1H, s), 8.33 (1H, s), 8.40 (1H,
Ny o d, J= 8.5 Hz), 8.68 (lH, s), 9.51 (1H,
Sy .
MS (EIT) m/z: 279 (M)+
| N NH,
N~




NLOONH 1H NVR(DVBO-D)6: 1.57-1.67(2H, n); 1. 81-1. 90 |
(3H, M), 2.82-2.89(2H, M), 3. 41-3. 47(2H, ), 3.82-3.87(2H, M, 6. 73(1H, t, J
.76.3Hz), 7.65 (1H brs), 8.06(1Hd,J .8.4Hz),8.17(1H d, J

.8.4Hz), 8.23(1H,s), 8. 31(1H, brs),.8.5Q ({H s), 9. 05(1H, s). MS(El 1m z: 335(M * -
)T, FN . N /

- H NMR( DMBO- D) 5: 1. 55- 1. 66( 2H, ) , 1. 83- 1. 89
(3H, M, 2. 87-2. 95( 2H,

C 96 OF ,,

NO
m, 3.79-3.83(2H, m,

-76. 1Hz), 7. 60 %%H, brs), 8. 03(1H, brs), 8. 23(1H, d, J =8. 7

3.98-4.03(2H, m, 6. 71(1H, t, J

Hz) . 8. 31( 1 8.68(1H d,J -8.7Hz), 9. 01 (1H. s). MS(Br)nfz:336(M" C - 130
; %0122]([%%%1@1%(97 .0 0o c2?SN ( )1 () 0 Mo M
49

/

\

'H~NMR (DMSO-Dg¢) &: 3.26-3.32 (4H, m), 3.43-3.49

{4, m), 7.07 (2H, d, J = 8.9 Hz), 7.29 (2H, d, J =
8.9 Hz), 7.63 (1H, br s), 8.08 (1H, d, J = 8.5 Hz),
8.19 (1H, 4, J = 8.5 Hz), 8.30 (1H, s), 8.32 (1H, br
s), 8.57 (lH, s), 9.10 (1H, s). MS. (FAB') m/z: 367
(M+H)*

C

50

: O
Q

L

o

4

/

4

\ 7/
Z

'H-NMR (DMSO-D¢) &: 2.48 (3H, s), 3.26-3.32 (4H, m),
3.64-3.69 (4H, m), 7.11 (2H, d, J = 9.2 Hz), 7.67
(1H, br s), 7.87 (2H, 4, J = 9.2 Hz), 8.09 (lH, 4, J
= 8.7 Hz), 8.20 (1H, d, J = 8.7 Hz), 8.31 (1H, s),
8.35 (1H, br s), 8.59 (1H, s), 9.11 (14, s). MS
(FAB™) m/z: 375 (M+H)*

O

=z
7 N\ 2< ><g ::
\\Z

TH-NMR (CDC13) &: 2.29-2.40 (2H, m), 2.42-2.54 (2H,
m), 3.40-3.52 (2H, m), 3.53-3.63 (24, m), 5.89 (1H,
br s}, 6.28 (lH, br s), 7.37-7.43 (lH, m), 7.45-7.51
(2H, m), 7.58-7.65 (24, m), 7.93 (1H, d, J = 8.5
Hz), 8.07 (1H, d, J = 8.5 Hz), 8.41 (1H, s), 8.61
(1H, s), 9.08 (1H, s). MS (EI") m/z: 357 (M+H)'

52

O,
e

TH-NMR (DMSO-Dg¢) &: 1.43-1.69 (7H, m), 1.70-1.94

(2H, m), 2.80-2.88 (2H, m), 3.26-3.34(2H, m), 3.36-
3.50 (4H, m), 3.59-3.64 (1H, m), 3.75-3.81 (1H, m),
4.61 (1H, t, J = 3.4 Hz), 7.63 (iH, br s), 8.05 (1H,
d, J= 8.5 Hz), 8.15 (1H, d, J = 8.5 Hz), 8.22 (1H,
s), 8.30. (1H, br s), 8.49 (1H, s), 9.03 (lH, s).

MS (FAB*) m/z: 370 (M+H)"*

53

i(::>_q<::> j\/g
E

4
N
r4
s

'"H-NMR (DMSO-Dg¢) &: 0.95-1.09 (2H, m), 1.11-1.32
(4H, m), 1.52-1.69 (3H, m), 1.70-1.88 (5H, m), 2.77
(2H, m), 3.35-3.49 (4H, m), 7.63 (1H, s), 8.04 (1H,
4, J= 8.5 Hz), 8.14 (1H, d, J = 8.5 Hz), 8.20 (1H,
s), 8.29 (1H, s), 8.49 (1lH, s), 9.02 (lH, s). MS
(EI") m/z: 338 (M+H)~

54

Q

4
\z:><‘:
?

NH,

z
4

'H-NMR (DMSO-D¢) &: 1.77-1.86 (2H, m), 2.29-2.40
(2H, m), 3.25-3.37 (4H, m), 5.21 (iH, s), 7.44 (2H,
d, J= 8.3 Hz), 7.64 (lH, s), 7.65 {(2H, d, J= 8.3
Hz), 8.07 (1K, d, J = 8.5 Hz), 8.16 (1H, d, J = 8.5
Hz), 8.30 (1H, s), 8.33 (1H, s), 8.57 (1H, s), 9.05
(lHI s).

MS (EI') m/z: 382 (M+H)*




NH, N HCl 1H NAR(DMBO- D8) 6: 1. 79-1. 92( 2H, ), 2. 08-

2.20(2H, ), 2.99-3. 11(2H, ), 3. 14- 3. 24

(4H, M), 3.37-3. 46(2H, m), 3. 61- 3. 74(5H, ) ,

3.81-3.89(2H, ), 7. 82(1H, brs) 8. 21- 8. 29 1,3 2H, n), 8. 43(1H, d, J =8. 5Hz), 8. 48( 1H,
brs), 8.58(1H,s),9.38(1H,s). MS(FAB' ) mz: 449(MrH) C 98 ig" 0 c) * z\ z/-\z /
\ -z 0 1H NVR(DVBO- DB)6: 1. 87-1.89(2H, m), 2. 11-

2.13(2H, ), %‘125 3. 06( 2H, M), 3. 41- 3. 45

(6H, m, 3. 5893166(4H, ), 3. 67-3. 67(1H, ), _

4.26(2H,s), ?%(e)llg 5), 8.23-8.29(2H, ), 8.44(1H, d, J=8.8Hz), 8. 49(1H ), 8. 58
(1H,s),9.3d VS(FAB )t :z370 (MeH)" C 99 |H3 N, CH3 N 11| M

TH-NMR (DMSO-Ds) &: 1.48-1.65 (3H, m), 1.82-1.88 c
(2H, m), 2.78-2.85 (2H, m), 3.38-3.45 (4H, m),
4.57 (1H, t, J = 5.3 Hz), 7.64 (lH, br s), 8.05
(1H, d, J = 8.3 Hz), 8.15 (IH, d, J = 8.3 Hz),
8.22 (1H, s), 8.30 (1H, br s), 8.50 (1H, s), 9.03
N 0 (1H, s).

MS (FAB") m/z: 286 (M+H)"

o
T

| ~ NH,
N~
56 ‘H-NMR (DMSO-Dg) 5: 1.19-1.27 (1H, m), 1.79-1.85 C
OH (3H, m), 1.95-2.02 (1H, m), 2.71-2.77 (1H, 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 (lH, br
N 0 s}, 8.06 (1H, d, J = 8.6 Hz), 8.15 (1H, d, J =
8.6 Hz), 8.21 (1H, s), 8.29 (lH, br s), 8.53 (lH,
AN NH. | S 9.09 (1H, s). .
| 2 | MS (FAB') m/z: 286 (M+H)
N .=
57 0w O 'H-NMR (DMSO-D¢) &: 3.27-3.32 (4H, m), 3.76-3.81 C
~N (4H, m), 7.16 (2H, d, J = 9.6 Hz), 7.68 (1lH, s)

8.10 (1H, d, J = 8.3 Hz), B.12 (2H, d, J = 9.6
Hz), 8.20 (1H, d, J = 8.3 Hz), 8.30 (1H, s), 8.36
(1H, br s), 8.60 (lH, s), 9.11 (1H, s). MS (FAB")
m/z: 378 (M+H)"®

)
N o}
| A NH,
NG~
58 Ny 'H-NMR (DMSO-Ds) &: 3.24-3.29 (4H, m), 3.61-3.66 C
| (4H, m), 6.92-6.96 (2H, m), 7.67 (1H, br s), 8.09
% (1, d, J= 8.7 Hz), 8.19 (lH, d, J = 8.7 Hz),
8.21-8.24 (2H, m), 8.30 (1H, s), 8.35 (lH, br s),
N 8.59° (1H, s), 9.11 (1H, s). MS (EI") m/z: 333
:] "
N
| = NH,
N~
59 *H-NMR (DMSO-D¢) 5: 3.09-3.14 (2H, m), 3.45-3.50 C
(2H, m), 4.40 (2H, s), 7.17-7.28 (4H, m), 7.61
(1H, br s}, 8.08 (1H, d, J = 8.5 Hz), §.19 (1H,
|d, J= 8.5 Hz), 8.32 (1H, br s), 8.33 (1lH, s),
8.58 (1H, s), 9.08 (1H, s). MS (EI') m/z: 304
N o (M+

M+H) *
= NH,
N

60 - F "H-NMR (DMSO-Dg) &: 3.26-3.31 (4H, m), 3.48-3.53 C
[:;:T/ (4H, m), 6.57-6.63 (1H, m), 6.83-6.90 (2H, m),

7.24-7.30 (1H, m), 7.65 (l1H, br s), 8.09 (1lH, d,
J = 8.3 Hz), 8.19 (1H, d, J = 8.3 Hz), 8.30 (lH,

N s), 8.33 (1H, br s), 8.58 (1H, s), 9.10 (1H, s).
: MS (FAB') m/z: 351 (M+H)®

N

X NH,




' H NVR( DVMBO- DOB: 2. 81(6H, s), 3. 09- 3. 16 (4H,

, 3.3
25

8-3.47(4H,m, 7. 64(1H, brs),

8.07(1H,d,J -8.4Hz),8.17(1H,d, J =8.3 Hz), 8.25(1H,s), 8.32(1H, brs), 8. 53(1H,
s) 9. 08( 1H, s). MS(FAB )i z:328(M-H)" C 100 LN O g N L
................ : 'H-NI\/R(DI\/SOD6)6_:12741_1 87(2H m, 2. 06-
2 17(2H, m, 3. 10-3. 21(2H, m, 3. 42-3. 50 (4H, m) 3.53-3.68(6H m, 3.73-3.82(2H, m
. 4.23(2H,s),7.81(1H, brs), 8.00(1H, br s),8.23(1H, d, J=8. 5Hz), 8. 32( 1H, s),
8. 67(1H d, J 8 5Hz), 9. 00( 1H, s) . M5 (FAB") : 400(M+H)' A 101 i==\ 8".., N
v | r N LLOLTe 2 N L Y
1H- NNR( Dlvschp@les 3758 3.61(4H ), 3 70-
61 H, ‘H-NMR (DMSO-D¢) &: 2.23 (3H, s), 3.26-3.31 (4H, C
m), 3.37-3.42 (4H, m), 6.96 (2H, d, J = 8.5 Hz),
7.08 (2H, d, J = 8.5 Hz), 7.64 (1H, br s), 8.08
(l1H, 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)
[: :] 9.09 (1H, s). MS (FAB™) m/z: 347 (M+H)"
N (o]
I\ NH,
Nz
62 W *H-NMR (DMSO-De¢) &: 3.25-3.30 (4H, m), 3.64-3.69 C
| (4H, m), 7.15 (2H, d, J = 8.9 Hz), 7.65 (2H, 4,
J = 8.9 Hz), 7.66 (1H, br s), 8.09 (1H, d, J =
8.5 Hz), 8.19 (1H, 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)"
G
B Ny
N~
63 ‘H~-NMR (DMSO-De¢) &: 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),
3.78-3.82 (2H, m), 6.60 (1H, t, J = 7.3 Hz),
N 6.8l (2H, 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
. Hz), 8.15 (1H, d, J = 8.5 Hz), 8.27 (1H, br s),
N o 8.27 (1H, s}, 8.63 (1H, s), 9.01 (1H, s). MS
(FAB') m/z: 347 (M+H)"
I\ NH,
N~
64 '"H-NMR (CDC1;) &: 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 (3H, m), 7.26-7.36 (2H, m), 7.94-
8.06 (2H, m), 8.30 (1H, s), 8.57 (lH, s), 9.00
(lHI s).
N Q MS (EI") m/z: 348 (M+H)*
= NH,
Na
65 0. 'H-NMR (CDCl;) &: 1.26-1.48 (4H, m), 1.56-1.67 C
(2H, m), 1.68-1.77 (2H, m), 1.88-1.98 (2H, 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 (1lH, br s),
6.25 (lH, br s), 7.95 (2H, d, J = 8.5 Hz), 8.03
(2H, d, J = 8.5 Hz), 8.25 (1H, s), 8.55 (1H, s),
N o 9.00 (lH, s).
M5 (EI") m/z: 340 (M+H)'
= NH,
Na
66 CH, 'H-NMR (DMSO-Dg) &: 2.16 (3H, s}, 6.24-6.26 (1H, C
Iy m, 6.99-7.01 (1H, br m), 7.11-7.13 (1H, m),
7.69 (1H, br s), 8.15 (1H, d, J = 8.7 Hz), 8.31
N 0 (1H, br s), 8.34 (1K, d, J = 8.7 Hz), 8.36 (1H,
s), 8.54 (1H, s), 9.40 (lH, s). MS (EI') m/z:
| AN NH, | 251 (M
Nz




3. 74(4H,m), 6. 90(1H,d, J =3.4Hz), 7.22 (1H d,J =3.4Hz), 7. 92(1H, brs), 7. 98

(1H, brs), 8.27(1H d, J =8.6Hz), 8.37 (1H s),8.72(1H d, J. 8. 6Hz), 9. 08(1H, s). -

A 102 CH, (1)0"0 NO \ 40NH2 HCl | H NVR(DVBO DO6: 1. 79- 1. 90( 2H, m) , 2. 08-

2.18(2H, m), 2. 86(3H,s), 2. 92(3H,s), 3.01;3 10(2H m,3.30(2H, t,J =5. 6Hz),

3.36- 3. 45(2H, m), 3. 60-3. 65(1H ), 3. 66 (ZH t,J .5.6Hz), 7. 80(1H brs), 8. 24

(1H,d, J =8.6Hz), 8.26(1H, s), 8. 42(1H, d,J

=8. 6tz) 8. 47( 1H brs), 8. 58(1HS), 9. 36(1H,s). MS(FAB )i z: 407 ' (MrH)* C - 131

- [0123] [ %?14] 103 IL u_o --1H NVR(DVSO- DO6: 1.25-1.33(1H, m), 1. 83-

1. 91(3H, m %?%% 27(1H ), 2.69-2.75 (1K n’),2.81-2.87(1H,n’),3. 28- 3. 40( 2H,
™

m,3.83-3.9 6.68(1H.t,J =76.2 Hz),7.63(1H brs), 8. 06(1H, d, J =8. 0
HZ) 8. 16(1H;7d OHZ) 8. 23( 1H }gi}bgR (DMSO-Dg¢) &: 0.94-1.07 (1H, m), 1.07-1.18 C
2H, m), 1.24-1.38 (2H, m), 1.48-1.65 (3H, m),
1.65-1.79 (4H, m), 2.53-2.58 (id, m), 2.78-2.87
(1H, m), 3.19-3.26 (1H, m), 3.37-3.45 (1H, m),
7.61 (1H, br s), 8.03 (1H, d, J = 8.5 Hz), 8.13
N 0 (1H, d, J = 8.5 Hz), 8.20 (1H, s), 8.27 (1H, br
s}, 8.49 (1H, s), 9.01 (1H, s). MS (FAB') m/z:
N N/H 310 (M+H)*.
| |
N .= H
68 TH-NMR (DMSO-D¢) &: 1.53-1.63 (1H, m), 1.74-1.95 C
o . (5H, m), 2.04-2.14 (2H, m), 2.98-3.08 (2H, m),
3.35-3.40 (3K, m), 3.58-3.65 (3H, m), 3.72-3.77
(1H, m), 3.91-3.97 (1H, m), 7.80 (1lH, br s), 8.22-
8.25 (2H, m), 8.41 (1H, d, J = 9.3 Hz), 8.47 (1H,
br s), 8.57 (1H, s), 9.35 (1H, s). MS (FAR") m/z:
" . 356 (M+H)".
B v
N .= H
HCI
69 H '"H-NMR (DMSO-D¢) &: 1.14 (6H, s), 1.35-1.44 (1H, C
HCJ-CHy m), 1.55-1.69 (2H, m), 1.82-1.91 (2H, m), Z.70-
2.80 (2H, m), 3.43-3.51 (2H, m), 4.20 (1H, s),
7.62 (1H, br s), 8.04 (1H, d, J = 8.5 Hz), 8.14
(1, d, J = 8.5 Hz), 8.21 (1lH, s), 8.29 (lH, br
N 0 s), 8.49 (1H, s), 9.02 (1lH, s). MS (FAB") m/z:
H 314 (M+H)".
B ol
N 2 H
70 F 'H-NMR (DMSO-D¢) &: 1.94-2.02 (4H, m), 2.98-3.08 C
(2H, m), 3.43-3.50 (2H, m), 3.63-3.73 (1H, m),
0 : 7.39 (2H, t, J = 8.8 Hz), 7.61 (1H, br s), 8.05
(1H, d, J = 8.5 Hz), 8.11-8.17 (3H, m), 8.25 (1H,
s), 8.31 (1H, br s), 8.50 (1H, s), 9.05 (1H, s).
N MS (FAB') m/z: 378 (M+H)".
| = NH,
Nz
71 “H-NMR (DMSO-Dg) &: 1.35-1.44 (2H, m), 1.53-1.61 C
(58, m), 1.86 (4H, d, J = 11.5 Hz), 2.82 (2H, t, J
= 11.2 Hz), 3.29-3.42 (4H, m}, 3.44-3.51 (lH, m),
0 3.53 (24, t, J= 6.0 Hz), 3.78-3.83 (2#, m), 7.64
(14, br s), 8.05 (1H, d, J = 8.3 Hz), 8.14 (1H, d,
J = 8.3 Hz), 8.21 (1H, s), 8.30 (1H, br s), 8.50
N o (1H, s), 9.02 (1H, s). MS$S (FAR") m/z: 384 (M+H)'
B Ny
N~
72 CH, ‘H-NMR (DMSO-D¢) &: 1.15 (3H, d, J = 6.6 Hz), C
1.66-1.69 (1H, m), 2.18-2.19 (lH, m), 2.43-2.51
. (2H, m), 3.40-3.42 (1H, m), 3.76-3.87 (2H, m),
N o 7.61-7.83 (2H, m), 8.26 (lH, d, J = 8.5 Hz), 8.37
(1#, d, J = 8.8 Hz), 8.41 (1H, br s), 8.92 (1H,
N NH s), 9.01 (1H, s). MS (FAB') m/z 256 (M+H)’
I 2
N~
HCI




8.28(1H, brs), 8.50(1H,s), 9. 06(1H,s). MS(FAB.)nf z:336(MrH)' C 104 Z 0 o
' H- NVR( DVBO- DOB: 1. 23-1. 32(1H, n), 1. 78- 1.90(3H, n), 2. 21-2. 29(1H, ), 2. 70- 2. 75 .
(1H, M, 2.96-3.02(1H ), 3. 73-3. 79(2H, n), 3. 86-3.90(1H, M), 4. 15-4. 19( 1H, ),
6.67(1H t,J =75.6Hz), 7. 77(1H brs), 8 O5(dH brs),8.25(1H d, J =8.3Hz),
8.30(1H,s),8.69(1H,d,J =8.3Hz),9.01 (IH s). MS(FAB )m z: 337(M+H A 105 O-,,
7CH, /0 N11111NH2 ' H NVR(DVBO Dd6: 2. 76- 2. 81( 1H, m), 2. 94-

3.00(1H ), 3. 25-3.30(2H, m), 3. 29(3H, s), 3.41-3.48(2H, m), 3.88-3. 94(1H, n),
3.97-4.03( 2498 17. 66( 1H, brs), 8. 08 (1H,d, J =8. 6Hz), 8. 19(1H,d, J =8.6

Hz) , 8. 26(1%%18 39z5(1H brs) 8.54 (1H,s),9.11(1H,s). MS(FAB )in/z:302( MrH)"

c 106 0., , . s( CH 0""---N
. ,CHa 'H-NMR (DMSO-De) 5: 1.73-1.76 (1H, m), 2.10-2.13 | C
o (1H, m), 2.58-2.65 (1H, m), 3.30 (3H, s), 3.35-
3.36 (1H, m), 3.43 (2H, d, J = 7.1 Hz), 3.48-
_ 3.61 (3H, m), 7.59 (1H, s), 8.0l (1H, s), 8.02
N o (14, d, J = 8.5 Hz), 8.06 (1H, d, J = 8.5 Hz),
8.25 (1H, s), 8.67 (1H, s), 8.73 (1H, s). MS
(FAB") m/z 286 (M+H)"
' X NH, ) z (M+H)
N~
74 £ "H-NMR (DMSO-Dg) &: 1.78-1.85.(2H, m), 1.91-2.04 C
. 0 (2H, m), 2.86 (3H, 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
(14, d, J = 8.5 Hz), 8.21 (1H, s), 8.34 (1H, br
N s), B8.52 (1H, s), 2.04 (1lH, s). MS (FABR") m/z:
H 327 (M+H)".
B W
N .~ H
75 "H-NMR (DMSO-D¢) &: 1.42-1.57 (4H, m), 1.61-1.72 | C
@ (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
(24, m), 3.44-3.51 (1H, m), 3.80-3.89 (2H, m),
4.80-4.82 (1H, m), 7.64 (l1H, br s), 8.06 (1H, d,
J = 8.7 Hz), 8.15 (lH, d, J = 8.7 Hz), 8.23 (1H,
N 0 s), 8.32 (1H, br s), 8.51 (1H, s), 9.04 (1H, s}.
H MS (FAB') m/z: 356 (M+H)".
o N
N .= H
76 CH, "H-NMR (DMSO-D¢) &: 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 (1H, br s), 8.24 (1H, d, J =
8.7 Hz), 8.26 (1H, s), 8.42 (1H, d, J = 8.7 Hz),
8.48 (lH, br s), 8.38 (1H, s), 9.36 (lH, s). MS
N 0 (FAB*) m/z: 286 (M+H)*,
H
SOR
N_ = H
HCI
77

m), m),
7.64 (1H, br s), 8.05 (1H, 4, J= 8.3 Hz), 8.15
(1H, d, J = 8.3 Hz), 8.22 (1H, s), 8.30 (lH, br

s), 8.49 (1H, s), 9.03 (lH, s). MS (FABR") m/z:
370 (M+H)*

| A NH,

N

78 1H-NMR {DMSO-D¢) &: 3.09-3.26 (4H, br m), 3.58- C
Y@ 4.06 (4H, br m), 7.49 (5H, s), 7.67 (1H, br s),

o] ‘H-NMR (DMSO-D¢) &: 1.38-1.47 (2H, m), 1.52~1.62 C
(2H, m), 1.69-1.80 (1H, br m), 1.88 (4H, d, J =
0 12.8 Hz), 2.83 (2H, t, J = 11.2 Hz), 3.39-3.44
(6H, m), 3.46-3.53 (1H, 3.79-3.84 (2H,
N 0]

o 8.07 (1H, d, J = 8.7 Hz), 8.18 (1H, d, J = 8.7
\ Hz), 8.28 (1H, s), 8.33 (1H, br s), 8.54 (1H,
s), 9.10 (1K, s).
[j MS (FAB') m/z: 361 (M+H)"
N 0




CH 7,. 0 ' H- NVR( DMSO- DO6: 1. 78- 1. 92(2H, ) , 2. 06-

214, 1), 2. 80(6H,s), 2. 98-3.12(214, n),3.35(2H,t,J .6.0Hz), 3. 37- 3. 46( 2H,
.63-3.73(214, m, 3.84(214,t,J =6.0 Hz), 7. 79(1H, brs), 8.23(114,d,J =8.6
.26(1H,s),8.41(1H,d,J .8.6Hz), B8.46(1H brs),8.57(1H,s), 9. 35(1H,s).
FAB )m z: 407) MA- H)' - | H- NVR( DVBO- DOB: 1. 73- 1. 85(2H, nj , 2. 05-

(2H, m, 2. 79(6H, s), 3. 11-3. 21(2H, m), 3.34(214,t,J . 6. 1Hz), 3. 62- 3. 67( 1H,
. 75-3.81(214, M), 3. 82(214,t,J . 6.1 Hg), 7. 81(114, brs), 7. 99( 1H, brs), 8. 23
d
M+

"NH2 N/ HC

v [4]_}21) 8.32(1H,s), 8. 67(1H d,J =8.4Hz),9.00(1H,s). MS5(FAB' ) m z:
. QT‘Aébjlogfof] 0z \,, 0200\ / cooo(\. /---,

79 o CH, 1H-NMR (DMSO-D¢) 8: 2.09 (3H, s), 3.06-3.10 (2H, C
m), 3.12-3.16 (2H, m), 3.72-3.78 (4H, m), 7.67

(lH, br s), 8.08 (1H, d, J = 8.7 Hz), 8.19 (1lH,

Y

s), 3.30-3.36 (2H, m), 3.45-3.49

3.62 (2H, m), 4.
= 7.2 Hz), 7.02
dd, J = 8.3,
d, J= 8.5 Hz),
= 8.5 Hz), 8.34
S

). MS(FAB) m/z:

7.2 Hz),

17-4.24 (2H, m},

d, J = 8.7 Hz), 8.25 (1H, s), 8.35 (1H, br s),
8.55 (1H, s), 9.0¢ (1H, s). MS (FAB') m/z: 299
0 (M+H) *
| A NH,
N~
80 - A0y 'H-NMR (DMSO-Dg) &: 1.74-1.88 (2H, m), 2.05-2.15 C
: (2H, m), 3.00-3.09 (2H, m), 3.50-3.65 (7H, m),
7.84 (1H, br s), 8.26 (1H, s), 8.26 (1H, d, J =
8.8 Hz}, 8.46 (1H, d, J = 8.8 Hz), 8.50 (1H, br
N s), 8.58 (1H, s), 9.41 (1H, s). MS (FAB') m/z:
H 316 (M+H)".
B W
N .= H
HCI
81 A~0 "TH-NMR (DMSO-D¢) &: 1.34-1.46 (2H, m), 1.79-1.90 [ C
o) (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 (2H, m), 3.49-3.56
(1H, m), 3.57-3.67 (54, m), 3.76-3.84 (2H, m),
7.85 (lH, br s}, 8.27 (1H, s), 8.27 (1H, 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 (lH, s). MS (FAB")
X N/H m/z: 400 (M+H)".
| |
N .= H
82 ?Ha 'H-NMR (DMSO-Ds¢) &: 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 (lH, br
) s}, 8.C5 (1H, d, J = 8.0 Hz), 8.15 (1H, d, J =
8.0 Hz), 8.21 (1H, s), 8.31 (1H, br s), 8.50
(1H, s), 9.03 (lH, s). MS (FAB') m/z: 355 (M+H)~
N
B N
N =
83 “H-NMR (DMSO-De¢) &: 1.91-1.99 (2H, m), 2.03-2.13
(2H, m), 2.74-2.84 (1H, m), 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, br s), 7.99 (lH, br s), 8.25
(14, d, J = 8.5 Hz), 8.36 (1H, s}, 8.69 (1H, d,
J = 8.5 Hz), 9.02 !1H, s). MS (FAB*) m/z: 333
N o (M+H)*
| X N\ NH,
N AN F
84 TH-NMR (DMSO-D¢) &: 3.05-3.15 (2H, m), 3.29 (3H,

(1H, m), 3.57-
6.78 (1H, t, J

(2H, d, J = 8.3 Hz), 7.27 (2H,

8.20 (1H, br s),

7.69 (1lH, br s),

8.06 (1H,
8.20 (iH, d, J

(1K, s), 8.59 (1H, s), S9.11 (1lH,

377 (M+H)™




- 132 -

[ 0124]

[ Tabl e '15]

108 ,CH3 O

1H NVR( DVBO- DO6:'1. 56- 1. 68( 0. 5H, m), 1. 80- 1. 90 A
(0.514,m), 1. 94-2.03(0. 5H, ) , 2. 12- 2. 27(1 OH, M),

H3C...,0"..--
2.31-2.41(0.5H, M, 2. 79- 2. 87(0 5H, 1),

12
3 01 3 10

(0.5H, M), 3.17-3.22(0.5H, ), 3. 26- 3. 33(8. 5H, M),

3.34-3. 39
(1.5H ), g%gggb 76

,3.42-3.44(1.0H 1M, 3.56-3.64 0
(0.5H, m, 3. 82-3.90(0.5H, M,

4.36- 4. 45( QB ) 1 {795(0. 5H, brs), 8.03(1. OH,

85

"H-NMR (DMSO-D¢) &:
2.16 (2H, m), 2.99-3.09 (2H, m),
(2H, m), 3.45-3.53 (4H, m),
m), 7.82 (1H, br s), 8.21-8.28
(1H, d, J = 8.5 Hz), 8.48
(1H, s), 9.38 (1H, s).

MS (FAB') m/z: 360 (M+H)".

1.78-1.89 (2H,

3.55-
(2H, m),
(1H, br s),

m), 2.05-
3.34-3.44
3.66 (5H,
8.43
8.58

86

S
W HCI

"H-NMR (DMSO-D¢) &:
.16 {(2H, m), 2.82 (3H, s)
.00-3.10 (2H, m),

2 2.93
3

3.67 (5H, m), 4.17 (2H, s)

8

8

M

7.82
,22-8.28 (2H, m), 8.43
.49 (1H, br s),
401

(FAB') m/z: {(M+H) " .

1.77-1.89 ({2H,
3.35-3.45 (2H,

(1H, 4, J =
8.58 (1H, s), 9.

m), 2.06-
(3H, s),

m), 3.58-
(1H, br s),
8.8 Hz),
38 (1H, s).

87

TH-NMR (DMSO-Dg) &:
1.85 (2H, m}, 2.03-2.13 (2H, m),
(2H, m), 3.26-3.38 (3H, m),
m), 7.62 (lH, br s), B.05
Hz), 8.15 (1H, d, J =
s), 8.31 (1H, s), 8.50 (1H, s),
MS (FAB") m/z: 356 (M+H)®

0.40-0.52 (4H,

3.51-
(1R, d,
8.5 Hz), 8.

m), 1.77-
2.89-2.99
3.65 (5H,

J = 8.5
22 (1H, br

9.03 (1H, s).

88

TH-NMR (DMSO-D¢) &:
1.87 (2H, m), 2.05-2.17 (2H, m),
(1H, m), 3.37-3.49 (2H, m),
m), 3.92-4.04 (2K, m), 7.98
(1H, s), 8.39 (1H, br s),
8.7 Hz), 8.96 (1H, d, J =
s). MS (FAB") m/z: 357

8.42
8.7 Hz)
(M+H) "

HCI

0.39-0.51 (4H,

3.56-
(1H, br s9),
(1H, d, J =

m), 1.73-
3.28-3.35
3.68 (5H,
8.18

, 9.37 (1H,

89

TH-NMR (DMSO-Ds) &:
2.02 (2H, m), 2.87-2.97 (2H, m),
C(2H, m), 3.66-3.79 (1H, m), 4.77
4,2 Hz), 7.61 (1H, br s), 8.04
8.5 Hz), 8.14
s), 8.30 (1H, br s)

s). MS (FAB') m/z: 272 (M+H)'

1.70-1.82 (2H,

m), 1.93-
3.27-3.38
(1H, 4, J =

(1H, d, J =
(1H, d, J = 8.5 Hz},
8.50 (1H, s),

8.22 (1H,-
9.02 (1H,

20

TH-NMR (DMSO-D¢) &:
1.98 (2H, m), 2.85 (3H, s)

m), 2.95-3.04 (2H, m), 3.08
(2H, s), 4.01-4.04 (2H, m),
8.02 (1H, br s), 8.23
8.31 (1H, s), 8.68 (1H, d, J = 8
(1H, s).
MS (FAB)

(3H,
7.79

m/z 328 (M+H)"

1.77-1.86 {2H,
2.88-

(1H, d, J =
.5 Hz), 9.00

m}, 1.86-
2.91 (1H,
s), 3.32
(1H, br s},

8.3 Hz),




brs), 8.08(0.5H, brs), 8. 22-8.30(2.014,m,8.66 il (1.011,d,J

.8.5Hz), 8.98(1.0H, s). MS(FAB')

mz:331(MrH) 4. 109 CH3 O,

1H NVR( DVBO- DO6: 1. 71- 1. 83( 0. 514, ), 1. 89- 1. 99

(0.514, m), 2. 01- 2. 10( 0. 5H, m) , 2. 13- 2. 304290H, ), C
2.36-2.47(1.0H ), 2.89-2.99(1.0H n), 3.10-3.17 H3C 0
(1.0H m, 3.17-3.23(1.0H, ), 3.27(4.0H, m, 3. 33

(3.014, ), Dg§}§.61(6.0H,n),7.81(1.014,brs), CON"
8.21-8.29(2.°0t4/n), 8.37-8.48(2.0H n), 8.59 :
[Table 12]
91 ?Hs TH-NMR (CMSO-Dg) 6: 1.78-1.87 (2H, m), 2.10-2.12
(2H, m), 2.83 (3H, s), 2.97 (3H, s), 3.28-3.37
N . ' . ' .
o/A\n/ ~eH, (2H, m), 3.66-3.68 (14, m), 3.88-3.90 (2H, m),
o 4.22 (2H, s), 7.91 (1H, br s), 8.13 (1H, br s)
8.36-8.37 (24, m), 8.85 (1H, d, J = B.6 Hz), 9.23
(14, s). ’
N MS (FAB') m/z 358 (M+H)"®
X N\ NH,
N AP
HCI
92 Ox THCNMR (DMSO-D¢) &: 1.77-1.83 (2H, m), 2.11-2.13

e

0]
. O/VS\N/\
~

O

(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-
3.80 (2H, m}, 3.83 (2H, t, J = 6.0 Hz), 7.83 (1H,
br s), 8.01 (1H, br s), 8.23 (1H, d, J = 8.6 Hz),
8.32 (1H, s), 8.68 (1H, d, J = 8.6 Hz), 9.00 (1H,
s) .

MS (FABR') m/z 450 (M+H)'

93 . r/\
o’A\H/N\v/T

TH-NMR (DMSO-D¢) 5: 1.87-1.89 (2H, m), 2.11-2.13
(2H, m), 3.04-3.06 (2H, m), 3.41-3.45 (6H, m),
3.58-3.60 (4H, m), 3.67-3.67 (1H, m), 4.26 (2H,
s), 7.82 (1H, s), 8.23-8.29 (2H, m), 8.44 (1H, 4,
J = 8.8 Hz), 8.49 (1H, s), 8.58 (1H, s), 9.39 (1H,
s).

MS (FAB'} m/z 399(M+H)"

94 =) TH-NMR (DMSO-Ds) &: 1.77-1.85 (2H, m), 2.07-2.20
Ne (2H, m), 2.84 (3K, s), 2.98 (3H, s), 2.99-3.09
o/ﬁ\n/ CH, (2H, m), 3.35-3.45 (2H, m), 3.61-3.71 (1H, m),
S 4.23 (2H, s), 7.81 (1H, br s), 8.24 (1H, d, J =
8.7 Hz), 8.26 (1H, s), 8.42 (1H, d, J = 8.7 Hz),
[%tj 8.48 (1H, br s), 8.58 (1H, s), 9.37 (1H, s). MS
N 0 (FAB") m/z 357 (M+H)~
N NH,
"~ HCI
95 oL _F H-NMR (DMSO-D;) &: 1.57-1.67 (2H, m), 1.81-1.90
\T/ (3H, m), 2.82-2.89 (2H, m), 3.41-3.47 (2H, m),
. 3.82-3.87 (2H, m), 6.73 (IH, t, J = 76.3 Hz), 7.65
(1H, br s), 8.06 (1H, d, J = 8.4 Hz), 8.17 (IH, d,
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)’

96 0
T

‘H-NMR (DMSO-D;} &: 1.55-1.66 (2H, m), 1.83-1.89
(3H, m), 2.87-2.95 (2H, m), 3.79-3.83 (2H, m),
3.98-4.03 (2H, m), 6.71 (1H, t, J = 76.1 Hz), 7.80
(1H, br s), 8.03 (1H, br s), 8.23 (1H, d, J = 8.7
Hz), 8.31 (1H, s), 8.68 (1H, d, J = 8.7 Hz), 92.01
(1H, s).

MS (EI") m/z: 336 (M)~




(1.014,d,J :6.3FE),9.38(1.0H,S).NB(FAB') NH2 niz:330(NMFD' N /
110 1H NVR(DVBO De)6:1.34-1.44(2H m,1.49-1.60 A
(214, m 1. 75-1.88(514, m, 2.86-2.93(2H, m, 3. 29- ,
3.39(4H, m, 3.47-3.59(5H, m, 3. 77- 3. 83( 2314, ),
3.96-4.01(2H, m,7.77(1H, brs), 8. 02(1H, brs),
[0122]
(Table 13]
97 0s.20 TH-NMR (DMSO-D¢) &: 1.79-1.92 (2H, m), 2.08- C
/“\V/S\N/’\j 2.20 (2H, m), 2.99-3.11 (2H, m), 3.14-3.24
5 (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)~
» a
Nz
_ HCI
98 1H-NMR (DMSO-D;) &: 1.87-1.89 (2H, m), 2.11- C
f/A\O 2.13 (2H, m), 3.04-3.06 (2H, m}, 3.41-3.45
o} N\\/J (6H, m), 3.58-3.60 (4H, m), 3.67-3.67 (1H, m),
4.26 (2H, s), 7.82 (l1H, s), 8.23-8.29 (2H, m),
N 8.44 (1H, d, J = 8.8 Hz), 8.49 (1H, s), B8.58
(1H, s), 9.39 (1H, s). MS (FAB’) m/:z 370
(M+H)*
N 0
B e
N~
99 o, "H-NMR (DMSO-D;) &: 2.83 (6H, s), 3.09-3.16 C
0w N (4H, m), 3.38-3.47 (4H, m), 7.64 (lH, 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,
s), 9.08 (1H, s).
MS (FAB') m/z: 328 (M+H)~
N o
I X NH,
N~
100 "TH-NMR (DMSO-De¢) &6: 1.74-1.87 (2H, m), 2.06- A
(::T 2.17 (2H, m), 3.10-3.21 (2H, m), 3.42-3.50
N (4H, m), 3.53-3.68 (6H, m), 3.73-3.82 (2H, m),
O/A\ﬂ/ 4.23 (2H, s), 7.81 (1H, br s), 8.00 (1H, br
o s), 8.23 (1H, d, J = 8.5 Hz), 8.32 (1H, s),
8.67 (1H, d, J = 8.5 Hz), 9.0C (1H, s). MS
N o (FAB') m/z: 400 (M+H)’
| AN N\ NH7
NN
101 /\ TH-NMR (DMSO-D¢) .5: 3.58-3.61 {4H, m), 3.70- A
SN 3.74 (4H, m), 6.90 (1H, d, J = 3.4 Hz), 7.22
\T/ (1H, d, J = 3.4 Hz), 7.92 (1H, br s), 7.98
4 (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 .
| X NH,
N =
102 CH, "H-NMR (DMSO-Ds) §: 1.79-1.90 (2H, m), 2.08- c
L H 2.18 (2H, m), 2.86 (3H, s), 2.92 (3H, s),
AN TN 3.01-3.10 (2H, m), 3.30 (2H, t, J = 5.6 Hz},
N 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, d, J = 8.6 Hz), 8.26 (1H, s), 8.42 (1H,
N o d, J=8.6 Hz), 8.47 (1H, br s), 8.58 (1H, s),
9.36 (1H, s). MS (FAB') m/z: 407 "(M+H)'
| AN NH,
N~
HCI

HCI



......... --...." 8.23(11-1,d,J =8.5Hz), 8.30(1H,s), 8. 67(1H d, J
=8. 5Hz) , 8. 99(1H s). I\/B(FAB')MZ 415( Mkl .. N. . 0 " 4H2 1
N ....... N. /. - 111 'H-Nl\/R(Dl\/BODCBlOQ(GHdJ =6.1
Hz), 1.74- A ,..70y0H, 0 1.87(2H, n 2185 2. 16( 2H, n) , 3. 37- 3. 46( 2H, m) ,
[0123]
[Table 14]
103 F 'TH-NMR (DMSO-D¢) &: 1.25-1.33 (1H, m), 1.83-
1.91 (3H, m), 2.20-2.27 (1H, m), 2.69-2.75
0 F (1, m), 2.81-2.87 (1H, m), 2.28-3.40 (2H,
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), 8.50 (1H, s), 9.06 (1H, s).
oz NH, | M8 (FAB*) m/z: 336 (M+H)~
Nao |
104 F 'H-NMR (DMSO-Ds) &: 1.23-1.32 (1H, m), 1.78-
/J\\ 1.90 (3H, m), 2.21-2.29 (1H, m), 2.70-2.75
o . (1H, m), 2.96-3.02 (1H, m), 3.73-3.79 (2H,
o m), 3.86-3.90 (1H, m), 4.15-4.19 (1H, m),
_ 6.67 (1H, t, J = 75.6 Hz), 7.77 (1H, br s),
N o 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
7 I AN NH2 (1H, s). MS (FABR') m/z: 337 (M+H)'
Na =
105 o _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
1 NH,| (1H, 8), 9.11 (1H, s).
| MS (FAB') m/z: 302 (M+H)"
Na
106 Ox..0 TH-NMR (DMSO-D) &: 1.78-1.92 (2H, m), 2.06-
,A\\/,S< _CH, | 2.21 (2H, m), 2.80 (6H, s), 2.98-3.12 (2H,
I 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
K Hz), 7.79 (1H, br s), 8.23 (1H, d, J = 8.6
Hz), 8.26 (1H, s}, 8.41 (1H, d, J = 8.6 Hz),
N o) 8.46 (1H, br s), 8.57 (1H, s}, 9.35 (1H, s).
‘MS (FAB') m/z: 407 (M+H)'
| AN NH,
N =
HCI
107 0x.20 TH-NMR (DMSO-Ds) &: 1.73-1.85 (2H, m), 2.05-
o/f\\,/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 0 d, J = 8.4 Hz), 9.00 (1H, s). MS (FAB') m/z:
N 408 (M+H)®
| AN ~ NH2
N N




,./1..,CH 3.51(2Ht,J .4.9Hz), 3.56-3.62(3H ), 3. 62-

3.69(114, M), 3993- 4. 01(2H, ), 7. 98( 114, brs),

8.17(1H, s), 8.39(114, brs), 8.42(1H,d,J =8.5 NO

Hz), 8. 95(114, d, J. =8. 5Hz), 9. 36( 114, Sy. MB2 - (FAB )i z: 359(114- 11)

N,9. .../, -

HCl

[0124]

[Table 15]

NH2

108

H-NMR (DMSO-D;) &: 1.56-1.68 {(0.5H, m), 1.80-1.90
(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 (1.04, m), 3.42-3.44 (L.0H, m), 3.56-3.64
(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,
br s), 8.08 (0.5H, br s), 8.22-8.30 (2.0H, m), 8.66
(1.0H, &, J = 8.5 Hz), 8.98 (1.0H, s). MS (FAB")
m/z: 331 (M+H)'.

109

"H-NMR (DMSO-D¢) &: 1.71-1.83 (0.5H, m), 1.89-1.99
(0.5H, m), 2.01-2.10 (0.5H, m), 2.13-2.30 (1.0H, m),
2.36-2.47 (1.0H, m), 2.89-2.99 (1.0H, m), 3.10-3.17
(1.0H, m), 3.17-3.23 (1.0H, m), 3.27 (4.0H, m), 3.33
(3.04, m), 3.45-3.61 (6.0H, m), 7.81 (1.0H, br s)
8.21-8.29 (2.0H, m), 8.37-8.48 (2.0H, m), 8.59
(L.0H, d, J = 6.3 Hz), 9.38 (1.0H, s). MS (FAB")
m/z: 330 (M+H)®

110

TH-NMR (DMSO-D¢) &: 1.34-1.44
(2, m), 1.75-1.88 (5H, m), 2.86-2.93 (2H, m), 3.29-
3.39 (4H, m), 3.47-3.59 (5H, m), 3.77-3.83 (2H, m),

3.96-4.01 (2H, m), 7.77 (1H, br s), 8.02 (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: 415 (M+H)"®

(2H, m), 1.49-1.60

111

HCI

TH-NMR (DMSO-D¢) &: 1.09 (6H, d, J = 6.1 Hz), 1.74-
1.87 (2H, m), 2.05-2.16 (2H, m), 3.37-3.46 (2H, m),
3.51 (2H, t, J = 4.9 Hz), 3.56-3.62 (3H, m), 3.62-
3.69 (1H, m), 3.93-4.01 (2H, m), 7.98 (1H, br s),
8.17 (1H, s), 8.39 (1H, br s), 8.42 (1H, 4, J = 8.5
Hz), 8.5 (1M, d, J = 8.5 Hz), 9.36 (1H, s). MS
(FAR") m/z: 359 (M+H)'

112

pa—

‘H-NMR (DMSO-D¢) &: 1.48-1.64 (2H, m), 1.74-1.90
(34, m), 2.85-2.96 (2H, m), 3.24-3.37 (5H, m), 3.92-
4.05 (2H, m), 7.77 (14, br s), 8.01 (1H, br s), 8.23
(14, 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)"




112 ,O, ' H NVR(DVBO-11116)8: 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(2H,m), 7, 77(1H brs), 8.01(114, br5),8.23  (1Hd,J

=8.5Hz), 8.30(1H,s),8.67(1H d,J = ..MNz% -
8.5Hz),8.99(1H,s). M5(FAB' ) m z: 301( M+H) . | 2 N,,,k,.".., 7 - 133 -
[0125] [Table 16] 113
[0125]
[Table 16]
113 TH-NMR (DMSO-D;) &: 1.73-1.90 (6H, m), 2.10-2.13 A
£::> (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
3 (24, m), 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, 4, J
= 8.4 Hz), 9.00 (1H, s).
N 0 MS (FAB') m/z: 384 (M+H)’
N
| XX NH,
N A~ =
114 TH-NMR (DMSO-Dg) &: 1.74-1.81 (4H, m), 3.30-3.35 A
o £:3> (4H, m), 3.44-3.50 (8H, m), 7.84 (1H, br s), 7.99
QT/ (1H, br s), 8.25 (1H, d, J = 8.6 Hz), 8.32 (1H,
& s), 8.69 (1H, d, J = 8.6 Hz), 9.04 (1H, s). MS
[: :] (FAB') m/z: 355 (M+H)'
N 0
2 | N\ NH,
Na Z
115 CH, TH-NMR (DMSO-Ds} &: 1.09 i3H, t, J = 7.1 Hz), 2.80 A
r/ (3H, s), 3.18 (2H, q, J = 7.1 Hz), 3.39-3.48 (8H,
Oy M en, m), 7.84 (1H, br s), 7.98 (1H, br s), 8.25 (1H, d,
N | g =8.6 Hz), 8.32 (1H, s), 8.69 (1H, d, J = 8.6
Hz), 9.04 (1H, s).
MS(FAB) m/z: 343 (M+H)"
N 0
= | N\ NH,
Na P
116 CH TH-NMR (DMSO-Dg) &: 1.02 (1.5H, t, J = 7.1 Hz), A
e 1.13 (1.5H, t, J = 7.1 Hz), 1.75-1.87 (2.0H, m),
N CH 2.04-2.17 (2.0H, m), 2.80 (1.5H, s), 2.95 (1.SH
3 . . . I3 t . . : ' . . ’
O//\\Tr/ ~7 g}, 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
(1.0, br s), 8.23 (1.0H, d, J = 8.4 Hz), 8.32
(1.0H, s), 8.67 {1.0H, d, J = 8.4 Hz), 9.00 (1.0H,
N 0 g). MS (FAB') m/z: 372 (M+H)®
N
| AN AN NH,
N A 2
117 o) TH-NMR (DMSO-Ds} 5: 1.73-1.81 (2H, m), 1.85-1,99 A
o N o (2H, m), 2.05-2.11 {2H, m), 3.11-3.17 (2H, m),
3.50-3.62 (S5H, m), 3.64-3.69 (3H, m), 3.70-3.80
(3H, m), 4.14-4.17 (1H, m), 7.82 (1H, br s), 8.00
(1H, br s), 8.23 (1H, 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)'
= I X NH,
Nx P
118 OCH, THONMR (DMSO-D;) &: 1.76-1.85 (2H, m), 2.07-2.15 A
') (24, m), 3.29 (34, s), 3.39-3.46 (2H, m), 3.58-
o \I:l> 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 (1H, d, J = 8.6 Hz),
N o 8.96 (1H, d, J = 8.6 Hz), 9.37 (lH, s). MS (FAB")
HCI m/z: 417 (M+H)*
N
X RS NH
| 2 trans
N A F




MI12 1 N..."7-....-- ' H NVR(DVSO DOB: 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, ), 3. 63-3. 65(1H, M, 3. 77-3. 79

(2H, M), 7. 81(1H, brs), 7. 99( 1H, brs), 8. 23161H.d, J .

=8. 4Hz) , 8. 32(1H, s), 8. 67(1H d,J =8.4Hz), 9. 00(1H,s). NMS(FAS )niz:384(MH)' A
114 oyO N C 0 N, 1 ' H NVR(DVSO DOB: 1. 74-1.81(4H, m), 3. 30-3. 35
(4H,m,3.439?%§3(8H m,7.84(1H brs), 7.99 (1H, brs), 8.25(1H,d, J

-8.6Hz), 8 69(1HdJ =8. 6Hz) , 904(1H ). N5 (FAB )niz: 355( MHH) . A
115 . CH %I --- ---
G ST o AN--- N
119 OCH;, TH-NMR (DMSO-D¢) &: 1.70-1.83 (2H, m), 2.04-2.14 A
~90 (2H, m), 3.10-3.20 (2H, m), 3.33 (3H, s), 3.56-
o 3.69 (7H, m), 3.74-3.84 (4H, m), 3.87-3.93 (1H,
0 m), 4.06-4.11 (1H, m), 7.81 (1H, br s), 8.00 (1H,
br s), 8.23 (1H, d, J = 8.5 Hz), 8.31 (1H, s)
N o 8.67 (1H, d, J = 8.5 Hz), 9.00 (1H, s). MS (FAB")
N m/z: 417 (M+H)'
AN .
| S NM2  cis
N ANF
120 o H-NMR (DMSO-Ds;) &: -.36-1.44 (2H, m), 1.82-1.87 A
(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 (1H, d, J = 8.0 Hz), 9.06 (1H, s). MS
N 9] (FAB*) m/z: 430 (M+H)~
N
I S X NH2
N A .
121 F | "H-NMR (DMSO-D;} &: 1.73-1.82 (2H, m), 2.05-2.12 A
0 ()‘w< (2H, m), 3.11-3.19 (2H, m), 3.54-3.81 (9H, m),
()/“\~/ F | 3.86-3.91 (26, m), 4.12-4.15 (1H, m), 4.71-4.74
(1H, m), 6.81 (1H, t, J = 75.2 Hz), 7.82 (1H, br
e} s}, 8.00 (1H, br s), 8.23 (1H, 4, J = 8.7 Hz),
8.31 (1K, s), 8.67 (1H, &, J = 8.7 Hz), 9.00 (1H,
N o) s). MS (FAB') m/z: 453 (M+H)'
N
[ = = NHZ
N _AAA
122 CH, TH-NMR (DMSO-D¢) &: 1.46-1.76 (6H, m), 1.81-1.93 A
1 (3H, m), 2.76 (3H, s), 2.88-2.95 (2H, m), 3.30-
O N 3.37 (2H, m), 3.87-3,93 (2H, m), 3.95-4.13 (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).
N o MS (ESI') m/z: 428 (M+H)'
N
N A FH
123 H O TH-NMR (DMSO-D:) &: 1.72-1.86 (2H, m), 2.04-2.15 A
O/~\,o . CH (2H, m), 3.30 (3H, s), 3.32-3.48 (4H, m), 3.55-
= YO'~"3 | 3.75 (5H, m), 3.85-3.97 (5H, 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 (1H, br s), 8.37 {1H, 4, J = 8.7 Hz),
N N o 8.87 (1H, d, J = 8.7 Hz), 9.25 (1H, s). MS (FAB*)
7 N m/z: 459 (M+H)'
'S NH2  He




" H- NVR( DMSO- DO6: 1. 093H,t,J =7.1 Hz),2.80 (3H,s),3.18(2H,q,J
-7.1Hz),3.39-3.48(8H, m,7.84(1H, brs), 7.98(1H, brs),8.25(1H,d, J
=8. 6Hz) , 8. 32(1H s),8.69(1H,d,J =8.6 Hz),9.04(1H,s). MS(FAB.)nm z: 343(MtH)' A
116 CH I3 ,..". ..., ....... 7..N,,..~-.135.7CH3 0 ",...N..--- 0 NH2 |
IH-NIVR(DIVBOD6)5 1) 02(1.5H,t,J =7.1Hz), 1.13(1.5Ht,J

=7.1Hz), 1. 75-1. 87(2. OH, r’r), 2.04-2.17(2.0H, m, 2.80(1.5H,s), 2. 95(1. 5H,
S),3.11-3 21‘( Ong 3. 40( 2:9H,(PHpO-Dc) 5: 1.73-1.86 (2H, m), 2.06-2.16 A
3.57-3.70{ 1. OH, m) 3. g2- 53(2 OB o 000 O o e e,
(1.0H,s), 4. 21(]2. §H, s) 7. @1(1 OH;rbSE)S)S 178 Q8. 8.39 (1H, br s), 8.43 (1H, d,
(1.0H, brs), 8. 23 1 OH, d, J=8. 4Hz)J 8 8372“’()1*3091*'1 §)* 8. 6?(?]. O, d?-38 1
=8. 4Hz) , 9] 00( 1. s) JVB(FAB' ) niszﬁJZ(nM’rH)ﬁ Atl7 0,--,. 0\
R ./ 2| AL, 12 11-,,-",:.




' H NMR( DVBO- DO6: 1. 73- 1. 81(2H, m) , 1. 85- 1. 99

(2H,m, 2.05-2. 11(2H, ), 3. 11-3. 17(2H, ) ,

3.50- 3. 62(5H, m, 3. 64- 3. 69(3H, ), 3. 70- 3. 80

(3H, M, 4. 14-4.17(1H, m), 7. 82(1H, hrs) 8166 (1H, brs), 8.23(1H, d, J

=8. 6Hz), 8.31(1H, s),8.67(1H d, J =8.6Hz), 9. 00(1H, s). MS (FAB )m z: 387(M-H). A
118 ocH3 OHCl ''NH2trans N/, e | H NVR(DVBO DOB: 1. 76- 1. 85( 2H, ), 2. 07- 2. 15

(2H, M, 3.29(3H,s), 3.39-3.46(2H, m, 3. aiims
3.69(7H,n),3.75-3.80(2H,n),3.84-3.8%%ﬁ ,

m, 3.93-4.03(3H, M, 7.99(1H, brs), 8. 18(1H, s), 8.39(1H, brs), 8.42(1H,d,J

=8. 6Hz), 8.96(1H,d,J =8.6Hz),9.37(1H,s). MS(FAB' ) niz:417(MtH). A - 134 -
[012 6 ] [ Tebheml7]} 119 OOH3 ' H NVR(DWMSO DO6: 1. 70-1.83(2H m, 2. 04-2. 14
(2H, M, 3.10-3. 20(2H, M, 3. 33(3H, s), 3. 56-

3.69(7H, m, 3. 74a 3c S Shd) hdv Brig 3t WS (dd¢heral formula (I) or a
m,4.06-4.11(1H,n), 7. 81(1H, brs), 8.00(114, brs), 8.23(1H,d,J

=8. 5Hz) , 8. Bhétiasdlodically acceptable salt thereof:

[Chemical formula 1]

A 0

A ;
| 0
N N F

wherein each substituent is defined as follows:
A represents a 3- to l10-membered heterocyclyl group
optionally substituted with group(é) selected from Al,
and the 3- to 1l0-membered heterocyclyl group represents a
group selected from the group consisting of an azetidinyl
group, a pyrrolidinyl group, a piperidinyl group, a
morpholinyl group, a 1,4-dioxanyl group, a piperazinyl
group, an azepahyl group, a 1,4-diazepanyl group, a
pyrrolyl group, a thiazoyl group, a pyridyl group, a
tetrahydropyridyl group, a tetrahydropyranyl group, a
tetrahydrofuranyl group, a tetrahydroisoquinolinylIgroup,
and a decahydroisoquinolinyl group,

Al:
a hydroxyl group, a halogen atom, a cyano group, a nitro
group, a carbamoyl group, a di Cl1-Cé alkylcarbamoyl group,
a Cl1-C6 alkyl group optionally subsﬁituted with group(s)

selected from A2,



0 8.67(1H,d,J =8.5Hz), 9. 00( 1H, s) . MB( FA. W mz: 417(MFH) * N.NH2G S
120 ' H NVR(DVBO- DO6: 1.36-1.44(2H, n),1.82-1.87 A 0y0.,./?,.., V (N
(214, ), 3.29-3.36(2H, ), 3. 41- 3. 47(4H, m),

3.49-3.55(1H,m), 3. 63-3. 73(6H, m) , 3. 77- 3382 -

(2H, M), 4. 14-4.18(2H, m), 7. 86( 1H, brs), 7. 98 (1H, brs), 8. 25(1H, d, J

=8.0Hz), 8.33(1H, N) s),8.70(1H d,J =8.0Hz), 9. 06(1H,s). M

a Cl-Cé6 alkoxy group optionally substituted with group(s)
selected from A2,
a Cl-C6 alkylcarbonyl group optionally substituted with
group(s) selected from A2,
a Cl-Ce6 alkoxycarbonyi group optionally substituted with
group(s) selected from A2,
a C3-C6 cycloalkyl group optionally substituted with
group(s).selected from A2,
é C6-C10 aryl group optionally substituted with group(s)
selected from A2,
a C6-C1l0 aryloxy group optionally substituted with
group (s) selected from A2,
a C6-C10 arylcarbonyl group optionally substituted with
group(s) selected from A2,
a 3- to 10-membered heterocyclyl group optionally
substituted with group(s) selected froﬁ A2,
a 3- to l0-membered heterocyclyloxy group optionally
substituted with group(s) selected from A2, and
a 3- to 10-membered heterocyclylcarbonyl group optionally
substituted wiﬁh group(s) selected from A2,

A2:
.a hydroxyl group, a halogen atom, a cyano 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-Cé6 alkylamino group optionally substituted with

group (s) selected from A3,



0 (FAB )niz:430( MrH) - NH2 N--' 121 p

' H NMR(DMBO- D6: 1. 73- 1. 82(2H, m), 2. 05-2. 12 A 0--(

(2H, M, 3.11-3.19(2H, M), 3.54-3. 81(9H, ),  F
3.86-3.91(2H, M), 4. 12- 4. 15(1H, m) , 4. 72-4384-  (1H ), 6.81(1H t, J
=75.2Hz), 7. 82(114,br . -s0 s), 8.00( 1H, brs), 8. 23(1H, d, J=8. 7Hz)

a Cl-C6 alkyl group optionally substituted with group(s)
selected from A3, .
a Cl-C6 cycloalkyl groﬁp optionally substituted with
group (s) selected from A3,
a Cl-C6 alkoxy group optionally substituted with group(s)
selected from A3,
a C3-C6 cycloalkoxy group optionally substituted with
group (s) selected from A3,
a Cl1-Cé6 alkylcarbonyl group optionally substituted with
group(s) selected from A3,
a halogeno C1-C6 alkyl group,
a halogeno C1-Cé6 alkoxy group,
a 3- to 10-membered heterocyclyl group optionally
substituted with group(s) selected from A3,
a 3- to l0-membered heteroc?clyloxy group optionally
éubstituted 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 10-membered heterocyclylsulfonyl group optionally
substituted with group(s) selected from A3,

A3:
a halogen atom, an amino group, a hydroxyl group, a cyano
group, a Cl-C6 alkyl group, a Ci1-C6 alkoxy group, a
halogeno Cl1-Cé6 alkoxy group, a Cl-Cé alkoxycarbonylamino
group, a 3- to 1l0-membered heterocyclyl group, a 3- to
10-membered heterocyclyloxy group, a carbamoyl group, a
di C1-C6 alkylcarbamoyl group, and a Cl-C6 alkylsulfonyl

group,



8.31(1H,s),8.67(1H,d, J =8.7Hz),9.00(1H, C) s).MS(FAB )m z:453(MrH).  NsN
N .)1'-NE12 | N, 122 CH3 "H NVR(DVBO- DO6: 1.46-1.76(6H ), 1.81-1. 93
A 1 (3Hm,2. 76(3Hs),2.88-2.95(2H m),3.30- N (0

3.37(2H, M, 3.87-3.93(2H, m), 3. 95- 4. 13(5Hs -

B represents any one substituent selected from the
following group of substituents:
an amino group optionally substituted with group(s)
selected from Bl and
a 3- to l0-membered heterocyclyl group optionally
substituted with group(s) selected from B1,

Bl:
a.hydroxyl group, an amino group, a Cl-Cé6 alkyl group, a
Cl-Cé6 alkoxy group, a hydroxy Cl-C6 alkyl group, and

X represents -N= or -CH=.

[Claim 2]

The compound or the pharmacologically acceptable
salt thereof according to Claim 1, wherein A is a
piperidinyl group optioﬁally substituted with group(s)
selected from Al, a piperazinyl group optionally
substituted with group(s) selected from Al, or a
morpholinyl group optionally substituted 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 C1-C3 alkyl group optionally substituted with group(s)

selected from A2,



m, 7. 79(1H, brs), 8. 02(1H, brs), 8. 23(114, d, J

=8. 6Hz), 8.31(1H,s),8.68(1H d,J =8.6 = Hz),9.00(1H s). '
MS(ESV) i z: 428(MiH) 4 NO LN. JLNH2, N 123 1-1'0

1H NVR(DVBO- D) 6: 1. 72- 2. 86( 2H, m) , 2. 04- 2435 -A

(2H, M, 3.30(3H, s), 3. 32-3. 48(4H, m) , 3. 55-

a Cl1-C3 alkoxy group optionally substituted with group(s)
selected from A2,

a C1-C3 alkylcarbonyl group optionally substituted with
group (s) selected from A2,

a Cl-C3 alkoxycarbonyl group opﬁionally 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,

a phenoxy group optionally substituted with group(s)
selected from 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 1l0-membered heterocyclyloxy group optionally
substituted with group(s) selected from A2, and

a 3- to 10-membered heterocyclylcarbonyl group optionally
substituted with group(s) selected from AZ2.

[Claim 4]

The compound or the pharmacologically acceptable
salt thereof according to any one of 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 group,



3.75(5H, ), 3.85-3.97(5H, ), 4.01-4. 10(1H, O

m,4.51-4.56(2H, m, 7. 92( 1H, brs), 8. 12( 1H, s), 8.36(1H, brs), 8.37(1H,d, J
=8.7Hz), 0 8.87(1H d,J =8.7Hz),9.25(1H s). MS(FAB' )  HC i z: 459( M+Hr
135 - 124 ,,C.,) L. ) NO .,N,.)l. AR N, LT HC1

1H NVR( DMBO- DOB: 1. 73- 1. 86(2H, n) , 2. 06- 2. 16
(2H, ), 3.23-3.31(1H,m, 3. 35- 3. 48(5H

2 22 T O RV SR, ot e, g srous o

. 8. 7Hz) , 9. 384 LBre® from a3,
a C1-C3 alkylamino group optionally substituted with
group (s) selected from A3,
a C1-C3 alkyl group optionally substituted with group(s)
selected from A3,
a C1-C3 alkoxy 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 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 1l0-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 heterocyclylsulfonyl group optionally
substituted with group(s) selected from A3.
[Claim 5]

The compound or the pharmacologically acceptable

salt thereof according to any one of Claims 1 to 4,

wherein A3 is the following group of substituents:



MS(FAB' )m z: 417(MtHr d, A - 136 - Cainms [Caiml] A compound havi ng
the general formula (1) or a pharmacol ogically acceptable salt thereof:
[ Chemi cal formula 1] AO wherein each substituent is defined as
follows: A represents a 3- to 10-nenbeéred-heterocyclyl group optionally
substituted with group(s) selected fromAl, and the 3- to 10-nenbered
het.erocyclyl group represents a group selected fromthe group consisting of
an azet!d'gyhaaeggﬂ,aﬁo yr e Laknl geegp,aahgags&yql§¥bugcoapt_a
nmor phol i nyl" group, a 1I,4-di oxany g?oup, a pl perazinyf group, an azepanyl
group, a lpdrdikdzapPaByl18meHB, goly! r al ¥h -gsodpkya nga§QYE gaoup, a
pyridyl group, a tetrahydropyridyl group, a tetrahydropyranyl group, a
t et rahydr ohukagyl ggbapp, aahkebyahydroei-sequilRekiyngl-ogpoup, 3andoalo-
decahydr oi soqui noli nyl group, Al : a hydroxyl group, a hal ogen atom a cyano
group, a niembegedupetarcaybamiybrgupupa a-dcoCloChembkykdar banoyl group, a
G -C6 al kyl group optionally substituted with group(s) selected fromA2, -
137 - a Clheseabkyxyydrsypdspuponal Bymetbyiicaybanowlt Brgiupupfs) sel ected
fromA2, a Cl-C6_al kyl carbonyl group optionally substituted with group(s)
sel ect ed f A3AERY 1carEPMEE labkekPeaPBofFRY4FEGPYSFRTEARPYY StBYPit uted with
group(s) selected fromA2, a C3-C6 cycl oal kyl group optionally substituted
with grouplsy 8eMEStdsHisArK2, 9Z°88-C10 aryl group optional |y substituted
W th group(%g sel ﬁted fromA2, a C6-Cl0 aryloxy group optionally
subst it ut ed i 3 oup(s) selected fromA2, a C6-C10 aryl carbonyl group
optionally substifu i o] S 10- nenber ed
het er ocycl yl gr%h% %%ﬁ?%%% I§£sg§ét%?%?t§8%?§%iggg% (%féiéfﬁ%?%d fromA2, a
3- to 10- r r l: OXY-+ @ i gral-hyisubst iktbuted with
group(s) g%%ggtgge?§%%1%%¥%gﬁégg 59 ?gglgﬁﬁe%EeFéélﬁgtng%ygrylcarbonyl
group opti gRakly nsebskl bt achiwot Braueupbt) osehegt edbktamubdd Adtha hydroxyl
group, a hal ogen atom a cyano group, a nitro group, a carbanoyl group, a
di Cl-C6 aldkylksashayaykbreupue) .a di Cl-C6 al kyl am nosul fonyl group, a
car banoyl oxy group optionally substituted with group(s) selected from A3,
[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
ethylamind group.

[Claim 8]

The compound or the pharmacologically acceptable
salt thereof according to any one of Claims 1-tb 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]



a Cl-C6 al kyl am no group optionally substituted with group(s) selected from
A3, - 138 - a Cl1-C6 al kyl group optionally substituted with group(s)

sel ected from A3, a O -C6 cycloal kyl group optionally substituted with
group(s) selected fromA3, a C-C6 al kagy -group optionally substituted with
group(s) selected fromA3,- a C3-C6 cycl oal koxy group optionally substituted
with group(s) selected from A3, a Cl-C6 al kyl carbonyl group optionally
substituted mﬁth group(s) selected from A3, a hal ogeno C -C6 al kyl group, a
hal ogeno Cl- C6 @ky group, a 3- to 10-nenbered heterocyclyl group
optionally s ted mnth group(s) selected fromA3, a 3- to 10-nenbered
het erocycly oxy g tlonally substituted with group(s) selected from
A3, a 3- to| 10- het er ocycl yl carbonyl group optionally substituted

wi th group( eIZEted fromA3, and a 3- to 10-nenbered

het erocycl yl su\tonyl group opjionally substituted with.group(s) sel ected
from A3, A3: al|hal ogen atom
group, a C-GC6|al kyl
group, a Cl-
group, a 3-
d -C6 al kyl

n am no group, a hydroxyl group, a cyano

Cl - C6 al koxy group, a hal ogeno Cl-C6 al koxy
ino group, a 3- to 10-nmenbered heterocyclyl
heter%cyclyloxy group, a carbanoyl group, a di

, and a O - ceUakyl sul fonyl group, - 139 -

B represent ituent selected fromthe foll ow ng group of
substituents: group optionally substituted with group(s) sel ected
fromBl and a 3- to 10-nmenbered heterocyclyl group optionally substituted

Crl o alkyl g oupe sty SRR A KBSy Grenp, Bobyareyy Cie ATk G ath. And X

representsaSNinpEhecggne&ghaE@f%bla 1)The conpound or the
phar macol ogi call y acceptabl e salt thereof according to Claim1l, wherein A

is a piperidinyhigiodpgontignakkytadbshinbubedanEEbrgneupha) sel ected from
Al , a piperazinyl group optionally substituted with group(s) selected from
A, or a mfepielsieny! aghydrooein atai yrsabsgtrctt e lwicttle dyrfawm( $J1,sel ect ed
fromAl . [Caim 3] The conpound or the pharnmacol ogically acceptable
sal t t her eandadtcoreginegend sCl-&Hm, 1 -6H:2, wNBrei nNAl P t@e-foll owi ng group
of substituents: a hydroxyl group, a hal ogen atom a cyano group, a

di net hyl carll§d@sy1 1§doup, a di et hyl carbanoyl group, an ethyl et hyl car banoyl
group, a d-C3 al kyl group optlonallﬁ substituted with rouggi sel ected
from A2, - 140Thezcerpresnd| RExy ErB BIBBFP$HQFF91%Mb§F EREBALRI t h group(s)

S?LE;EE? L%%g%tééeFﬁﬁ EfcoJE&%FaQEPQX! %{%upw %E%qga 1y substltuted W th

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 Cl1-C3 alkyl group optionally substituted with group(s)
selected from A2,

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

selected from A2,



a O -C3 al koxycarbonyl group optionally substituted with group(s) selected
from A2, a cycl ohekyl group optionally substituted with group(s) selected
from A2, a phenyl group optionally substituted with group(s) selected from
A2, a phenoxy group optionally substituged with group(s) selected from A2,
a benzoyl group optionally substituted with group(s) selected fromA2, a 3-
to 10-nmenbered heterocyclyl group optionally substituted with group(s)

I d f - Q- nenbered h | yl ' |
Substi tut o8 Wi K>gf BBt SR EaTEet QEORPonE Ao R ARy A S F o R b tRed
heterocycl§#gﬁh?g?y%ﬁgEgggdoggggngbLy substituted with group(s) selected

al

fromA2. | e conpound or the pharnmacol ogically acceptable salt

thereof acgordipg LokBRYcAPBoAL1CHRLUP dpt@oRalMpesabBrA2utsat hechol | owi ng
group of substituents: a hydroxyl "group, a hal ogen atom a cyano group, a

nitro grouProa dinekbykeaehameyin gpoup, a di et hyl carbanoyl group, an

et hyl net hy cargannyl group, a dinethylam nosul fonyl group, - 141 - a

car banoyl oay cgravpheapli grabbyopubshalltyedunsthtgeedppsrhsglreopéd) from A3, a
Cl1-C3 al kyl am no group optionally substituted with group(s) selected from
A3, a J -C8eadkkykedgfuaep égtional ly substituted with group(s) selected from
A3, a O -C3 al koxy group optionally substituted with group(s) selected from
A3, a cycl 8ppbgRr xgrgﬂ§uﬁpﬁé?ﬂéﬁ&VI§u§ﬁﬁéﬁpﬁﬁgeﬂlﬁptHrSP8&§§s) sel ect ed
fromA3, a Cﬁglohex¥loxy group optionally substituted with group(s)

sel ect ed f BEAPABSIaLEPIMCA2al kyl car bonyl group optional ly substituted with

group(s) selected from A3, a. halogeno - al kyl grou a ogeno Cl-C6
al koxy groﬁp?ﬁﬁngxyt8rfﬁpn896é988g§¥t8%%85?F§#eér83580§F98823Py substi tuted
wi th group =1 frgm A3, a 3- to 10-nenbered heterocyclyl oxy group
optionalIyggésggfgu%ggmm??h group(s) selected fromA3, a 3- to 10-nenbered
het erocycl | eapbanyl J96ALPoPRELAARN LY s8BBst tLubad Wkhh ogbayRes) sel ected
from A3, aﬁdga 3-9t0910-#eﬁ§ered he?efocyclylsulfgnyl groug optionally
substit ut edewebhear eyphshosel ected from A3. [C aim5] The conpound or the
phar macol ogi cal |y acceptable salt thereof according to any one of Clains 1
to 4, wheraiB-ABol 30thenbelreawhegegooyploll subsbi bpenbsally

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 10-membered heterocyclylcarbonyi-group optionally
substituted with group(s) selected from A2,

[Claim 12] '

The compound or the pharmacologically acceptable
salt thereof according to Claim 9 or 10, wherein Al—i is
a group selected from the following group of
substituents:

a dimethylcarbamoyl group,

a Cl1-C3 alkoxy group optionally substituted wiFh group (s)
selected from A2,

a Cl1-C3 alkoxycarbonyl group optionally substituted with

group (s} selected from AZ,



- 142 - a hal ogen atom an am no group, a hydroxyl group, a

t but oxycar bonyl am no group, a d-C6 al kyl group, a d-C3 al koxy group, a
hal ogeno Cl1-C3 al koxy group, a 3- to 10- .nenbered heterocyclyl group, a 3-
to 10- nenbered heterocyclyl oxy group, 1a5di-net hyl car banoyl group, a

di et hyl car banoyl group, an ethyl net hyl car banoyl group, and a nethyl sul f onyl
group. [C aim 6] The conpound or the pharnmacol ogically acceptable

salt thereqf di (o f LB 0,2t KBS L6l is an amno
group opti%ngﬁggggugggP u?ggxﬁﬁgﬁlglFg%ggﬁﬁy%egrgup 2@. FEF&?W]?] The
conpound okt RerBRakFBmOREgI cal |y acceptable salt thereof according to any
one of Clains 1 to 5, wherein B is an anmi no group, a nethylam no group, or

an et hyl amanghenheuy. gi-eupi Bp8lionally Sheseefpesadwerht Beopbdsiacol ogical ly
acceptabl e salt thereof according to any one of Clains 1.to 7, wherein X is
-N=. [d ai geQkcted froheaconpadnd or the pharnmacol ogically acceptable salt
t hereof according to any one of Clains 1 to 7, wherein the general formula
(1) is theagé@retal 1PeomembereChbriteabclolyl grepp optdgnally wher ei n
each substituent represents the same neaning as in the general fornula (1),
.Al-1 and AubstitateHewishe I8PVI(Ff eFERECARE F&PFedent a hydrogen atomor a
group selected fromAl, and Y represents -CH, -CH2-, -NH, -N, or -0-.
[Clainllo][ClalmTHé]conpound or the pharmacol ogi cally acceptabl e salt

t hereof accordipng to Cl aim.9 rein_Al-2 is _a hydrogen Claim1l
The conpound orTﬁﬁecﬁﬂa?Hﬁéo?53P§%|P§a5%%8%¥%%%%a§th %ﬁ%?éonlagcording %o
daims or sl9x WeLelh Abchrding @OUR:SBhecked claafst Be chohlow ng of oup of
substi t uents: a Rydroxyl group, “a hafoden atom a cyano group, a di me

-thyl carbampyle 9L QUR, 8 sOne3 ral1kKlvi 90 R OBt benalby tsehehitkuted with
group(s) gg gg%é& ronFAZ, a CI-C3laPng$ group optionally substituted with

group(s) sel egledfnogddp, a Hdoged GloR3 al kyhkear ey, gaouwptept i onal |y
substituted M?Fh g?gup(s)Péelectedgfron1A2, a O -C3 al koxycarbonyl group

opti onal | y g3dhgt, i autdachewhiyl carbapoy)l seloept ed HriowtAR]laaicpeudiiexyll group
optionally substituted with group(s) selected from A2, a phenyl group
optional | ygzuwgt,i tuted with group(s) selected from A2,

a carbambyloxy group optionally substituted with group(s)
selected fram A3,

a C1-C3 alkylamino group optionally substituted with
group (s) selected from A3,

a C1-C3 alkyl group optionally substituted with group(s)
selected from A3,

a Cl-C3 alkoxy group optionally substituted with group(sf
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 alkylcarbonyl group optionally substituted with

group (s) selected from A3,



a phenoxy group optionally substituted with group(s) selected fromA2, a
benzoyl group optionally substituted with group(s) selected from A2, a 3-
to 10-nenbered heterocyclyl group optionally substituted with group(s)
selected from A2, a 3- to 10-nenberedihet er ocycl yl oxy group optionally
substituted with group(s) selected fromA2, and a 3- to 10-nenbered
heterocyclylcarbonyl group optionally substituted with group(s) selected
from A2. i m12] .The und.or the ar_nacol aogi cceptabl e salt
t her eof ac@o? bg 8|a|n1 % %efﬁrowﬁgggl %%u %gtg%éré& selected from

the fol | owg I f I h rkanoyl group, a C-C3
al koxy gr ou%%ggtl:%gﬁg yitsiﬁbgrﬁdgjptesz vs\n%tl%cgr%giug %)ﬁ1 gg 'ected fromA2, a Cl1-C3

al koxycar bgnyl. gL04p -GRkRRIAW heTebeichd tgeoe@oe@(tsbnaqllect ed from A2,
- 145 - a phenyl group optionally subsSti te W th group(s) sélected from

A2, a phenexysgieuR eeptiienalgrsupulst iskukeded tFropr aup(s) sel ected from A2,
and a 3- to 10-nenbered heterocyclyl group optionally substituted with
group(s) sel ect ed fLoomeAbered demeldkyclylcatenyimpaong opttioeally

phar macol ogi cal | y acceptabl e salt thereof according to any one of Clains 9
to 12, whemseiostAZuted ke tholdrowprg ) gsedgcords dyom fdenesd a hydroxyl group,
a hal ogen atom a cyano group, a nitro gir oup, a dinet hyl car banoyl _group, a
di net hyl anindsultoyl-1g edah@z*}ﬁb‘@ﬁwﬂ d%y%uérfe@prloﬁtrioe@apw iegigdiit ut ed

wi th group(s) selected from A3, 1- C3 al kyl am no %roup optionally

subst i t ut e WSt Htg‘rt@@p("%)thsglr@(%’ & flsﬁﬂ’neﬂéiedaféf Mc8>al kyl group optionally
substi t ut egcv\M{7| up(s) selected from A3, a Cl1-C3 al koxy group optionally
substitute up(s) sel ected from A3, a cycl opropyl oxy group

optional l'y SubS&hgugsgP§L@B QEO#ﬁgS%h§§%§§E?9 {EQM 03acBeRYaLPBEXY| OXY

group optionally su ed w group(s rom a Cl-C3

al kyl car boryly 01 QR <t i-Q tg%tl echeWidtzh cgauiR( 9) tsehect ed -from A3,
- 146 - a 3- to 10- r?errbearr&gal ocy(—?1 g,t gergup ogtlonally substituted with

group(s) seiRelad M0MAZned f%lltom%@;@&m o hebataeyehtlsaxy group
optionally 'substituted wth group(s) selected fromA3, a 3- to 10-nenbered

het er ocycl w came@myll carr®amoant igaidaig,y as @l sleithiytl@ch iwioisi 1gcoy( sirosgl, ect ed
. fromA3, and a 3- to 10-nenbered heterocyclyl sul fonyl group optionally
substi t ut ech wiatribagroglpiy) geehge topd ifonarhlA3 substituted with group(s)
selected from A3,
a Cl-C3 alkylamino group optionally substituted with
group(s) selected from A3,
a C1-C3 alkyl group optionally substituted with group(s)
selected from A3,
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]



[ C ai m 14] The conpound or the pharmacol ogically acceptable salt

t hereof according to any one of Clains 9 to 12, wherein A2 is the follow ng
group of substituents: a dinethyl carbanoyl group, a dinethylam nosul f onyl
group, a carbanoyl oxy group optionall g43ubstituted with group(s) sel ected
fromA3, a C-C3 alkylamno group optionally substituted with group(s)
selected fromA3, a Cl1-C3 al kyl group optionally substituted with group(s)
sel ected from - | kox r i bst i ith group(s)
selected fromA ,ea %9% opdr?o%gl %?(% régﬂgg%%?%in%ﬂgysﬁ%ﬁﬁﬁgle%m W th
group(s) S%B%t efef-om A3co2Rdng e¥chabexykoxy @1aynsopt kenakly substituted
with group(s) selected fromA3. [Caim1l5] - 147.- The conpound or

t he phar magekegieahby iaceapt abheowahty theugobrasapedingehasany one of
Claims 9 to 14, wherein A3 is the follow ng group of substituents: a

hal ogen at amhaangafi atogr, oap, aaihpdyeryb, grobpdraxybugorypar bohyl am no
group, a C-C6 al kyl group, a d-C3 al koxy group, a hal ogeno Cl-C3 al koxy
group, a 3butoxydarienyérednbegeropychylClgféuplkal3grooploantibered

het er ocycl yl oxy group, a dinethyl carbanoyl group, a diethglcarbannyl group,
an et hyl neeRyoxsr bapuyl §r H8pCIgRe §1n€9h?ﬂgGFVoH§Pu§roép.‘[EPaFHT16]

The conpound or the pharmacol ogically acceptable salt thereof according to
any one of MemgexgdoheseTRCYRAlePRORB | & Phie tPolPoliFRGS§FSup of
substituents: a hal n atom an am_no gro hydroxyl group, a nethyl
group, a n@FﬁS%VCQFggEPXX aFPPBor8n€%W82§YEEéE§?m§Y -§%98§ycﬁrbonylanino
group, a 3-..t0,10-ne r ocycl F - - red
heterocycl9%8%§ygF8§§?%§§gi%2%% Vcé%b%%g ﬁ%gggggfégﬁéﬁg%%egﬁ§9 ul f onyl
group. [d ai 7 or the pharnmacol ogi cally acceptabl e

sal t there%?E;%CkF§PXéSyg%gﬁgqggg%gp'Clains 9 to 14, wherein A3 is the
follow ng grQyamohegubstituents: a 3- to 10-nmenbered heterocyclyl group, a
3- to 10- nenbered heterocyclyloxy group, a methylsul fonyl group, a methoxy
group, and a di fhyoeempbhindyodr ohp. ph&kraaovl8yicall¢8acceptabThe conpound
or the pharmacol ogically acceptable salt thereof according to any one of
Cains 9 t®alg, theekrefna¥coxdi@ld to BHY- oneNdEs, CdeimN 9 [td diém 19]

The conpound or the pharmacol ogi cal | y acceptable salt thereof according to
d aim9 or whgreime”8i isAthe ifold ogriogp Igeuec odd stogiittRe sl | owi ng group of
substituents: a phenyl group, a nethoxy grou%é_a netho§ynethyl group, a

2- (t et r ahy @ &31Q9Syr S8y BEX WEDR0 8 OFFou, PaFEoxydy IFGHPopyi oxy) et hoxy
group, a 2-(dinmethyl am no)-2- oxoethoxy group,..a di nethyl carbanoyl _group, a
2- [ et hyl FREEMH SRSy 1B BRTHGFRt 5y Pgr &gl,lf&u?-ro&e%&ff& t%)?f?lpér Sup, a

2-[ (3R) -tetrahydrofuran-3- vyl.o et ho r,oup, 2- - tet rahydr of ur an- 3-
yl E)§<y] Zat hofy%é&&xﬁclég%?-n(ﬁl@hlé% Wﬁ;ﬁgg-_u%ongtoﬁg{?y grﬁeg)?y grgup, ;
t hi azoyl group, a.2-[(4- ho et r.ahydyr - :%?h oup, and
a 2- (%/et ?g}?yl{prrg-cé{%}é'y(}r z?rﬁgil&)yl )(%y et %ﬁ&cg{%%{/}le%ﬁoe)&%g[ ai?)r%bé{%]r P

The COWDOU@%OQIP e pharRa09i6a 1Y BeRePt able Saldehenadomacording to

any one of arms 9 to 19, wherein™B i"s an am no group optionally

substitute%¢@d§1 Cl -C6 al kyl group(s). [COaim21] The conpound or the
phar macol ogi cal'ly acceptable salt thereof according to any one of Clains 9
to 19, - 149 zimwheriein B is an am no group, a nethylam no group, or an

et hyl am no group.
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 10-membered heterocyclyl group, a 3- to 10-
membered heterocyclyloxy group, a methylsulfonyl group, a
methoxy group, and a difluoromethoxy group.

[Claim 18]



[Caim22] The conpound or the pharmacol ogically acceptable salt
t hereof according to any one of Clains 9 to 21, wherein Xis -N=. [Cam
23] - A conpound selected fromthe follow ng group of conpounds or a
phar macol ogi cal | y acceptabl e salt theneaf -
8- pi peridin-1-yl-1, 6-napht hyridi ne-2-car boxam de,
8- nor phol i n-4-y1-1, 6- napht hyri di ne- 2- car boxam de,
8- (4- phenyl pi pe 2|n 1 1 h 0X
N ér Xuﬁ? 996g§8 %ﬁ%£&9%@fe§bc£§i n?gable

8- (4- et hoxypi p FdrA-F napht hyri di né=2- " car boxa

8- 3- th h d
o3 (T I Pty L et ey o 3 comigrant oo

y11-1, 6- naphihynindivngs2-eqrboxam, de, -Nu-, or -N-.

N-et hyl-8-{4-[2-(tetrahydro-2H pyran- 4-

yl oxy) et hoxyhpiipeniodi n-1 -y1} -1, 6- napht hyri di ne-2-- car boxam de,
8-14-[2-(cycl opropyl oxy) et hoxy] pi peridin-1-yl1l}-1,6

napht hyri di ne- 2Thar bowpoudg, or the pharmacologically acceptable

8- {4-[2-(di net hyl am no) - 2- oxoet hoxy] pi peri din71-y1}-1, 6-

napht hyri dlsmtzw&m@@famcmrdsﬂmipdlcﬁétlhyI%@F—’bé@oyMlﬁlrﬁéﬁaﬁlnll ig¢1] -1, 6-
napht hyri di ne- 2- car boxam de, - 150 -

8- (4-{2- [n@tﬁmop@etsml|e§@|e|doriwowarﬁhﬁo]f@tlﬁw}nﬁ FEPV® L1 y1) - 1, 6- napht hyri di n
e- 2- carboxam de, 8-[4-(2-ethoxyethoxy)piperidin-I-yl]-1,6-naphthyridine-2-
car boxani dEULEEAAUERES(3R) - t et r ahydr of ur an- 3- yl oxy] et hoxy} pi peridin-1- -

K&étﬁy? naphth rlqsﬁ}’%%§?%E3%r§P ﬁ;?up, a methoxymethyl group, a

I th
)8/»- ?Zy% g-[? )Qlteg:gahﬁ)d%r of%lrlérﬁ?%qugyj]%@(% et plyggl’rl% rrpgoiés 1 6- napht hyri di
2- box Jo3p), - Let f
;Foxyfg': hgxy pi peri ﬁﬂ&{éyy%t@{%xgnapht hy%:a(jzlr ﬁ?ﬁg{&%ﬁ?ﬁﬁ de

8- (4-[ 2- (t el Wradp3- W raq&rmwle:ta&@syn]o@m@modim B 2-

y1l}-1, 6- napht hyri di ne- 2-car boxam de, N-ethyl-8-(4-[2-(tetrahydrofuran-.3-
yl net hoxy) elinfetiyl InineatHydisull Forifl-) hafi-ned phitdopyi dives- aca@r-boxam de,

4- pi peridi n-1-yl -isoqui nol i ne-6-car boxam de,

4- (4- pheny lepitpayazinoxl- Wrdugoqw 2ol [ (3&) 6-tedrtedyairodairan- 3 -

4- mor phol i n- 4-yl i soqui nol i ne- 6-car boxam de,

[ (3S)-3- WM)@F@WIW@%r iadi2m-1 —'35;51 ‘|t§c¥($@|hh’c§1r|q1fé’l@=n'@ar boxami de,

[ (3R) - 3- (net hoxynet hyl ) pi peri di n-| - i soqw nol i ne- 6- car boxam de,

[ 4- (1, 3- HIAEISERSHY) 558 HRazieh 21 Wﬂtlr%ﬁ’&r YLiel 6 car boxam de, - 151 -
{4

o

. xaEnzdfat e?\yt rmaer%dro 2 }‘Pglryar%r%ggloxay) %} hOXO%lelé)erl di n- I [}(1 soqui nol i ne-6-ca

t4r gﬁs[fzs EZ%QF’(X tf‘r%%’yc% Q[%%]n '%erﬁ}lqloqcéyléﬂo%gg"élﬁﬁﬁ nexfy caroxami de,

ydr of‘ur'an-

gl %?)é%/]r :LCS@%%&%&WEW rit (2 ca bam)yl 1, lgﬁ)@{pde ane

napht hyri di f=18;4l )i jper azi ne- 1- car boxyl ate. [C aim24]

pharmaceutical conposition conprising the conpound or the pharnacologlcally
accept abl e sal t Thiereaboageobdi ket pnamnaene cofi c@llaiymactepaableas an active
ingredient. [Caim25] The pharnmaceuti cal conposition according to

C ai m 24, vhigreivhdie hharameking cad apnpos tabrclisimsed forl $r onot i ng
osteogenesis. [C ai m 26] The pharnmaceutical conposition according to

C ai m 24, whesesin thel shar raciew | Cabure argioising oky i sihifedytord ivigitovi ng bone
met abol ism [d aim 27] The pharnaceutical .conposition according to
daim 24, WHer@ miel geaumcdutical conposition is used for the prevention

or treatnment of a disease associated with bone nmetabolism [C aim 28]
[Claim 21]

4-
4-
4-
4-
r oxy)et

The compound or the pharmacologically acceptable

salt thereof according to any one of Claims 9 to 19,



- 152 - The pharnmaceutical conposition according to Caim27, wherein
the di sease associated with bone netabolismis osteoporosis. [Caim29]

A nmet hod for inproving bone netabolism conprising adm nistering an
effective anount of the pharmaceuti callagonposition according to Caim?24 to
a mammal . [ d ai m 30] A nmethod for preventing or treating a disease
associ ated with bone netabolism conprising adm nistering an effective

Fam, o1y WiE-RRAr ERaRuLhoah: ROTRISLE, 00 AEEALTLAGALOLhALT 82 bA @ rfamm' -

[A ai m 31] _ for preventitnhg or treéating osSteoporosis,
CO”DV'S'”9e€ﬂ9h8h§h%r59%ugF effective anmount of the pharnmaceuti cal

conposition according to aim24 to a manmal .
[Claim 22]

The compound or the pharmacologically acceptable
salt thereof according to any one of Claims 9 to 21,
wherein X is -N=.

[Claim 23]

A compound selected from the following group of
éompounds or a pharmacologically acceptable salt thereof:
8-piperidin-1-y1l-1,6-naphthyridine-2-carboxamide,
8-morpholin—4—y1—1,6—ﬁaphthyridine-2—carboxamide,

8- (4-phenylpiperazin-1-yl) -1, 6-naphthyridine-2-
carboxamide,

8- (4-methoxypiperidin-1-y1l) -1, 6-naphthyridine-2-
carboxamide,

8- [3- (methoxymethyl)piperidin-1-y1l] -1, 6-naphthyridine-2-
carboxamide,
8—{4-[2—(tetrahydro-ZHépyran-4—yloxy)ethoxy]piperidin-l-
yl}-1,6-naphthyridine-2-carboxamide,

N-ethyl-8-{4-[2- (tetrahydro-2H-pyran-4-
yloxy)ethoxylpiperidin-1-yl}-1, 6-naphthyridine-2-
carboxamide,

8-{4-[2- (cyclopropyloxy)ethoxyl piperidin-1-yl}-1,6-
naphthyridine-2-carboxamide,

8-{4-[2- (dimethylamino) -2-oxoethoxylpiperidin-1-yl}-1,6-
naphthyridine-2-carboxamide,

8- [4- (dimethylcarbamoyl)piperazin-1-yl]-1,6-

naphthyridine-2-carboxamide,
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8- (4-{2- [methyl (methylsulfonyl)amino] ethoxy}piperidin-1-
yl) -1, 6-naphthyridine-2-carboxamide,

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

8- (4-{2-[(3R)-tetrahydrofuran-3-yloxy]ethoxy}piperidin-1-
yl)—1,§—naphthyridine-2—carboxamide,
N-ethyl-8-(4-{2-[(3R)-tetrahydrofuran-3-
yloxy]ethoxy}piperidin—l—yl)—1,6—napﬁthyridine—2—
carboxamide,

8- (4-{2-[(38) -tetrahydrofuran-3-yloxy] ethoxy}piperidin-1-
yl)-1,6-naphthyridine-2-carboxamide,
N-ethyl-8-(4-{2-[(38)-tetrahydrofuran-3-

yloxyl ethoxy}piperidin-1-y1l) -1, 6-naphthyridine-2-
carboxamide, | |

8-{4-[2- (tetrahydrofuran-3-ylmethoxy)ethoxy]piperidin-1-
yl}-1,6-naphthyridine-2-carboxamide,
N-ethyl-8—{4—[2-(tetrahydrofuran43-
ylmethoxy)ethoxylpiperidin-1-yl}-1, 6-naphthyridine-2-
carboxamide,

4—pipéridin—l—yl-isoquinoline—6—carboxamide,

4- (4-phenylpiperazin-1-yl)isoquinoline-6-carboxamide,

4 -morpholin-4-ylisoquinoline-6-carboxamide,

4-[(38)-3- (methoxymethyl)piperidin-1l-yl]isoquinoline-6-
carboxamide,

4-[(3R)-3- (methoxymethyl)piperidin-1-yl]isoquinoline-6-
carboxamide,
4-[4-(1,3-thiazol-2-yl)piperazin-1-yl]isoquinoline-6-

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

{
yl}isoquinoline-6-carboxamide,
4-{4-[2-(cyclopropyloxy)ethoxylpiperidin-1-
yl}lsoqulnollne 6-carboxamide,
trans-8—(4—{2—[(4—methoxytetrahydrofuran—3-
yl)oxy]ethoxy}piperidin—l—yl)-1,6—naphthyridine—2—
carboxamide, and

é—(tetrahydro—ZH-pyran—4—yloxy)ethyl 4-(2-carbamoyl-1,6-
naphthyridin-8-yl)piperazine-1l-carboxylate.

[Claim 24]

A pharmaéeutical composition comprising the compound
or the pharmacologically acceptable salt thereof
according to any one of Claims 1 to 23 as an active
ingredient.

[Claim 25]

The pharmaceutical composition according to Claim 24,
wherein the pharmaceutical composition is used for
promoting ostéogenesis.

[Claim 26]

The pharmaceutical composition according to Claim 24,
wherein the pharmaceutical composition is used for
improving bone metabolism.

[Claim 27]

The pharmaceutical composition according to Claim 24,
wherein the pharmaceutical composition is used for the
prevention or treatment of a disease associated with bone
metabolism.

[Claim 28]



- 152 -

The pharmaceutical composition according to Claim 27,
wherein the disease associated with bone metabolism is
osteoporosis.

[Claim 29]

A method for improving bone metabolism, comprising
administering an effective amount of the pharmaceutical
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.

[Claim 31]

A method for preventing or treating osteoporosis,
comprising administering an effective amount of the
pharmaceutical composition according to Claim 24 to a

mammal.



