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I nvention: CYCLIC ' COVPOUND HAVI NG SUBSTI TUTED PHENYL GROUP TamMmmwmwﬂmd

eLe0f .

[ 0001] The present invention relates to a cyclic conmpou
substituted phenyl group or a pharnmacol ogi call'y acceptable salt th

useful for the prevention or treatnent of di seases associrated Wt h bone

(hyper par at hytoi o o, bst somay acl - B PERML. 5 o Sease. Back mmmm_auymmlumm

[ 0002] - Generally in normal bone netabolism bone resorption 0002+
ost eocl asts and osteogenesis by osteobl asts are bal anced, whereby
horeost asi sriit§ drRimt@ingti dit: iGrdres Wabdhay Bhsaasesypsspeiatsd with
bone net abolism devel op when the bal ance between bone resorption and

ost eogenesiHENYIdiGRaH ed. Such di seases include osteoporosis, osteitis

fi brosa (hyperparathyroidism, osteomal acia, Paget's disease, and the |ike.
Particul arly, osteoporosis often devel ops in postnenopausal wonen and

el derly people with acconpanying synptons of pain such as | ow. back pain,
bone fract rdehretq@!l Baralicul arly, bone fracture in elderly people is 2
serious bec gfe it leads to generalized weakness and denentia. For such

di seases asstdidted with bone met abol i sm hornone repl acenent. therapies

‘W th estrogen agﬂ_therapeutic agents such as bi sphosphonat es and
“cal citonins, botRSoPIRITER FANFBE OPhé SAGHSH Y 6f YStleSe Ca8Pekhve been

o have 5 ONE T B S h R s Bl e DS faadhfe vor o

to have a bone resorﬁilon- n Ftin _ yet

been. ¢l ear | Shouih 1 NAUE Gl 0x1CoQeNA Se i APl NG AGH o Farticularly,

i npai red osteogenic ability due to reduce over 1s reported to be

the main catisegferferid eaRAUOLAN S (N RALEN, BI GlaNas, Hen and thus a
medi ci nal agent pronoting osteogenesis is considered to be effective.

[ 0003] forl rexdmew egf dse claovssi Jevadwpimernd ofbwodd ghly clinically

ef fective, orally adm nistrable osteogenesis pronoter is demanded.

‘Recent |y, bénzeirpaem ey mardivaat)i,v es thandig @i al dead | ey geh'as phiadse= | nduci ng
activity (Patent References 1 and 2), N-quinolylanthranilic acid
derivatives (Patent Reference 3), triazol opyridazine derivatives (Patent
Ref erence 4), and thienopyridine derivatives (Patent . Reference 5) are
reported t&ATEIFSH A6 pronotion of osteogenesis and for the treatment
of di seases %ﬁgﬂciated wi th bone netabolism However, their clinical
utility r enfdi unknown. :

: 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
osteogehesis is disrupted. Such diseases irclude
osteopo:osis,.osteitis fibrosa (hypérparathyroidism),
“osteomalacia, Paget's disease, and the like.
Particularly, osteoporosis often develops in
postmenopausal women and elderly péople with accompénying
symptoms of pain such és-low back pain, bone fracture,

etc. Particularly, bone fracture in elderly people is



3 Ctation List Patent References [0004] Patent Reference 1: U S. Patent
No. 6346521 Patent Reference 2: U. S. Patent No. 6632807 Patent Reference 3:
Japanese Patent Laid-Open No. 9- 188665 °~ Patent Reference 4: U.S. Patent
No. 7173033 Patent Reference 5: Japanese Patent Laid-Open No. 2007-131617
Non Patent Literature [0005] Non Patent Reference : New Eng. J. Med. .
314, 1976 (1986) Summary of Invention Techni cal Problem [0006] I n

order to redupe.gaip.and.si sk ol bonefracture;in,diseases assqoiated with

bone netaboli sm such as osteoporosrts, nmass”a

be i ncreasegemdSt fa MEANS Qfy dHNCI1€ASI d10s %é@é&@%@&;}%ﬁ rength, it is

considered to be inportant to pronote osteogenesis osteobl asts as this

i s consi deresk 4190 besefhoihohy efbestiventAcROrdbNgLYwiaR QQL%E ﬁf the
present invention is to provide a highly safe, orally adm nistr % e novel

| ow nol ecul amd weh i peotpo unge exdi Hhthngs api 9phe6gEPRSESsPRAADL i Ng action.
- 4 - Solution to Problem[0007] The present inventors conducted an

i ntensive stadyiionorgerbeth deffelivpcla fheikhpeuthe aedicatioarwith an
ost eogenesi s-pronoting action. As a result, they have found an excellent
 conmpound of°fIRCpresENt hFent¢on ehatoekdi bits a potent
osteogenesis-pronntig%:action and is potentially capable of serving as a
t her apeuti c nedi"CHSYGT f Gt TRy dvdght i O e e ddtamane Wil @i ageries
associatedéyﬁth goqﬁ: H?b%£i5”‘ thereb¥ conpl eting the;Eresent i nvention
[0008] = 2PhatRY T ehet privdint® inAent FoROFRE AN T SRR 6RAT11d) 24t éBRpound
havi ng t he @erq}l%gnmyl 1), or a ar macol ogi cally acceptable salt
< h
t her eof - [C%L:m Cao o_rrmltgh rT as_[%eo*g een cC egrfy sl¥owp tg have an
osteogenésis—promoting action. Particularly, impaired
osteogenic ability due to reduced bone turnover is
reported to be the main cause of senile osteoporosis (Non
. Patent Reference 1), and thus a medicinal agent promoting
osteogenesis is 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 phosphataée—inducing'activity (Patent References
1 and 2), N-quinolylanthranilic acid derivatives (Patent
Reference 3), triazolopyridazine-derivatives (Patent
Reference 4), and thienopyridine derivatives (Patent
Reference 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.



wherein each substituent is defined as follows: 5 R represents a group

sel ected froma substituent group a, R2 represents a group selected froma -
substituent group a, (or R and R2 together forma 5- to-6-nenbered

het erocyclic group optionally substitdatgd-by groups selected froma
substituent group p), R3 represents a hydrogen atomor a Cl1-C6 al kyl group
optionally substituted by a hydroxyl group, and Z represents -CH= or - =,
wherein the-substdtuent, group a includes: a hydrogen atom a hydroxyl

group, a hal ogen group, a nitro group, a 01-06 al kyl sul fonyl group, a

hal ogeno 0186 &l ke QU8 hal ogeno 01-06 al koxy group, a 01-06

al kyl car bonyl group, a di Cl-06 al kyl am no group, a di 01-06 :

al kyl am nocgrdmny! group, a di 01-06 al kyl ami nocar bonyl oxy group, a phenoxy
group, a 01-06 al koxycarbonyl group, a 4-norpholinyl group, a 01-06

al kyl ami no gr oupasehitoRalfley esitestii:t ut.exl Batagroups, selepged from a .
substituent group p, a piperidinyl group optionally substituted by groups
sel ect ed from aFaglestti Redrtregroau® :p,U .8 .pifsereari nyd. gga@dgBpti onal |y
substituted by %foups sel ected froma substituent group p, a

t et r ahydr opyr i dF@HERGr &&p Sapriconal’l yYanistse ety sl aeNet - from a
substituentgﬁﬁgﬂg p, a vinyl group optionally substituted by groups
selected fr ubstitfuent .group p, 6 a Cl-C6 al kyl group optionally

substituted by grou elected froma substituent grou a Cl-C6 al koxy
group- optional | %a(s%ﬁggt ?{F&te&?n&? grolps ‘seldaed I\%Or'orﬁlaygﬁo%ti tuent group

a hal ogeno 01-0 L.k @x r pti.onal |y substi.tuted hy ou sel ected
froma substitu%ﬁ??éﬁoﬁsgéggﬁﬁgl%d g%ﬁﬁ?%ﬁig%vxﬁfi%@%ﬂ{@%?Pékhup

optional | y sistifuded by groups sel ected froma substituent group , and
the substi-tuent group p includes: a hydroxyl group, a fornyl group, a 2-

t et rahydr opysramd@ar aricysatd13s t et rahydr opyr anyl oxy -group, a 01-06

al kyl car bonyl  group, a 01-06 al kyl sul fonyl group, a 4-norpholinyl group, a
4- mor phol i njdGaribonyl group, a 4-norphol i nyl carbonyl oxy group, a 4-

nor phol i nyl sUl fonyl group, a 4-piperidinyl group, a di 01-06

al kyl am nocar bobgh Froepft &edier@hc@6 lal kwarfinracar.bomd.oxyagr agy,e a d

01- 06 alkylﬁpos honate ester group, a 2-tetrahydrofuranyl group, a 3-

~ tetrahydrof | group, -a 01-06 al kyltarbonyl am no group, a 01-06

al kyl sul f onyl am no gr oup,

Summary of Invention
Technical Problem
[0006]

In order to reduce pain and risk of bone fracture in
‘diseases associated with bone metaleism such as
Ccsteoporosis, bone mass and bone strength need to be
increased. As a means of increasing bone mass and bone
strength, it is considered to be important to promote
osteogénesis 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.



a 01-06 al kyl group optionally substituted by groups selected froma
substituent group y, a 01-06 al koxy group optionally substituted by groups
selected froma substituent group a 4-tetrahydropyranyl oxy group optionally
substituted by groups selected froma substituent group y, a 03-06
cycl oal kyl group optionally substituted by groups selected froma
substituent group y, - 7 - a 03-06 cycloal kyl oxy group optionally
substituted by groups selected froma substituent group ?, a -
4- pi peridi nyl oxy group optionally substituted by groups selected froma
substi t uentsgr@UR Y .t A ph-diiRgS | di nyl sul fonyl group optionally substituted
by groups selected froma substituent group ?, a piperazinyl group
optional |y [9uwhst)i tuted by groups selected froma substituent group ?, a
3-tetrahydrof uranyl oxy group optionally substituted by groups selected from
a substituent gTbapp?esanphénoxytgreupoopiicaral lan Suhsinsiuiedthygr oups
sel ected froma substituent group ?, and a pyridyl group optionally
_substitut ednbyprgiccups sielvedtopd o ridmre subisitd trusedit cAgra@upe 2 h wher ei n t he
substituentsgroup ? includes: a hydroxyl group, a carboxyl group, a hal ogen
group, a 0PSGECHIFRYIS iFrdPrcd 00 @6 tal koxy Agr eupgesaldi, @he@6 have '
al kyl am nocar bonyl group,. a di 01-06 al kyl am nosul fonyl group, a
4- nor phol | %ﬂu@é?r B&n |XC§561?&F EBPYE Uy | ] fROMA e Yr dup/ent o gshat
alkoxycarb%Q E group, a Olqg algylcarbqn | ami no group, and a 01-06
al kyl sul f ofyTam e §r 805 ST 0PEFFECISNE SATR T WUt T tf Pt ofS t he
present in i F faollowng. .8 (2) A ound .or a

g%@%h?@aﬁlg %EEEFQe(%y %%rvf%# gs a<%ﬁ%%f3%¥%ﬁ3, wherein R is a

phar macol ogi cal I'y acce e salt there accor

group sel egled Eramnt e f thleO\f’r%gfeglrtQ.% Uy %ﬂrﬁ%ﬁeﬂ;;%noﬁégag%eog(yl group, .

a hal ogen group, a hal ogeno CI-06 al kyl group, a al koxy

group, a dias@bc@Brakkyliam megar %%lb@ﬂﬁﬁr,o%ez%kﬁl‘ﬁnﬂé%ﬁ“ﬂ}% group
optionally substituted by groups selected fromthe substituent group , .
present invention.

[0008]

That is, the present invention is as follows.
(1) A compound having the general formula (I) or a
pharmacologically acceptable salt'tﬁereof:

[Chemical formula 1]

R1

I

[000¢8]

wherein each substituent is defined as follows:



a piperazinyl group optionally substituted by groups selected fromthe
substituent group , a tetrahydropyridinyl group optionally substituted by
groups selected fromthe.substituent group , a vinyl group optionally
substituted by groups selected fromthessubstituent group , a 01-06 al kyl
group optionally substituted by groups selected fromthe substituent group
, a 01-06 al koxy group optionally substituted by groups selected fromthe
substituent,1 grou nd a 01-06 al kox 1-06 al kox roup optionally
substitute&zb%‘§¥%ﬁ%¥%§%ﬁ%é¥%%F3r%ﬁﬁ?%%eguﬁg?WtﬁeﬁP%éngHeFt(Qfoﬁpcﬁwpound
or a pharnmggol,Qg] | C e ereof according to (1), wherein R
is a group sd%ﬁgég?%ﬁﬁﬁﬁﬁtﬁyéﬁﬁI%ﬁ?%éf%&oégg%fasﬁﬁéf%%ggﬁpg:g£08ﬁlgrine
group, a flusrime GIOUP, t8gbydeox¥bral QUB- 4 MR f4l- Y,
4-acetyl pi peridin-1-yl, propan-2-yloxy, 2-hydroxyethoxy,

4- chl or 0- 2-Hd tuarephenyt , g2odp bt 1 4105 Dphesybstdi fituar ggﬁ%h@& s

2- (tetrahydro-2H pyran4-yl oxy) et hoxy, and 2-(2-hydroxyet hcxy)ethoxy. 9

(4) A conpamiccored fham racollogt Cahdyt ageeppapl ¢ salt thereof according to.
any one of (1) to (3), wherein R2 is a hydrogen atom a chlorine group, or
a fluorine R gepygsents a (WdracsoMedimd @r a Phatdrecot vyi cably accept abl e
salt thereof according to (1), wherein Rl and R2 together forma pyrrolyl
group. oPYIRN AL LonpeRid ot eF phar aree gk Al byorpeepndbl e salt t her eof
according to any one of (8Q~to (5), wherein R3 is a hydrogen atom a nethyl
group, or ah RIS Yroup.“= ° 1Y)’ A conpound or a phar nacol ogi cal | 'y
acceptabled%% odereof according to (1), wherein the general fornula (I)
is the general Tormula (l1-a). [0011] [Chenical fornula 2] wher ei n each

Subst | bent" 6 G & TR et eBhi SRy bGon atom or & CL- G5 alkyl group
optional l'y supairddgtedaddma D@ty BrQ8Pup, a halogen group, a
nitro group, a Cl-C6 alkylsulfonyl group, a halogeno Cl-
Cé alkyl group, a halogeno Cl-Cé élkbxyﬂgroup, a Cl-Cé6
-alkylcafbonyl group, a di Cl1-Cé6 élkylamino group, a di
Cl-C6 alkylaminocarbonyl group, a di Cl1-Cé
alkylaminocarbonyloxy groﬁp, a phenoxy group, a Cl-Cé6
alkoxycarbonyl group, a 4-morpholinyl group,
a Cl-C6 alkylamino group optionally substituted by groups
selected from a éubstituent group B, |
a piperidinyl group optionally substituted by groups
selected from a substituent group B,
a piperazinyl group optionally substituted by groups
selected from a subsfituent group B, |
a tetrahydropyridinyl group optionally substituted by
groups selected from a substituenf group B,

a vinyl group optionally substituted by groups selected

from a substituent group B,



- 10 - Z represents -CH= or -N=, and R4 represents a group selected froma

* substituent group 8, wherein the substituent group a includes: a hydrogen
atom a hydroxyl group, a halogen group, a nitro group, a Cl-C6 :

al kyl sul fonyl group, a hal ogeno 0106 al kyl- group, a hal ogeno 01-06 al koxy

group, a 01-06 al kyl carbonyl group, a di 01-06 al kyl am no group, a di 01-Q6

al kyl am nocar bonyl group, a di 01-06 al kyl am nocar bonyl oxy group, a phenoxy

, 01; 06, & b I - hol. | 01- 06
A R T A T
Substltuents TOUR. R Lol PELLALLYE, OR OB, BRL! ghatly substituted by groups

seélected froma substituent group , a prp hyl group optionally

substi t ut eda by1 groupsksL) egtego f & ﬂl@nﬁM@?FEEH§BEth@Hpby groups
t et rahydropyridinyl group optionally subsiituted by groups selected froma

subst it uentsgresipged ﬁrdmny|s@5QﬂPt@@ﬁ£0?§bh¥ gubstituted by groups sel ected
froma substituent group , a 01-06 al kyl- group optionally substituted by

groups sel extedldgony LC5ubstatkeny group opaibdalbyakkbxyiguesp pptional ly
substituted by groups selected froma substituent group , a hal ogen 01-06
al koxy groupropes ohal ¢ytsdibstom ut edubbyt gt oeps gebept Bd &nam a substit uent
group , and a 01-06 al koxy 01-06_al koxy group optionally substituted by

gr oups seIe%t%&F9§cﬁﬁ%P%%Hg¥T@@e%%k@%huﬁfﬁypmﬁEFéPﬁaﬂhé substituead group
includes: a hydroxyl group, a fornyl group, a 2- tetrahydropyranyl oxy
group, a SJ?%tg%ﬁRRﬁcﬁﬁ&%ﬁ@@%x§r§?o®p§ugsB&tGQDEIRypéﬁr onghdgroup, a 01-06

al kyl sul fonyl _ group.. a 4-norpholinyl oup, a 4-norpholinylcarbonyl group,
a 4-norphoﬁ¥ﬁ§%%§? ‘onyt BXy %W%ﬁ%,ﬁa?ﬁgiﬁggiholinyIsquonyI group, a

4-piperidinylhﬁﬂfggylebfgﬁﬁ%lugag?iﬁgigglgﬁéargogyl group, a di 01-06

al kyl am nocar bonyl oxy gro Y1 phosphonate ester group, a
2- t et r ahy drof ah 80yd r G5 Pbbh y Bo 3y ﬁ%ﬁﬁhygr@igé@P¥$y§£9H9raﬁy93i96

al kyl car bonyl am no group, a 01-0 yl sul fonyl am no group, an” al kyl group

optional |y gttt tat@d-dy rloppsa siebegt egrbliom 2 substi LURHRL sGI BYRyY, an
al koxy group optionally substituted by groups selected froma subs¥|tuent

group y, a dedwtr ahythmopyslenyioxy group, optd-onakpyosubsttidbedyby groups
sel ected froma substituent group v,
T group, a 4-morpholinylcarbonyloxy group, a 4-

morpholinylsulfonyl group, a 4—piperidinyl groﬁp, a di
Cl-Cb6 alkylaminocarbonyl group, a di Cl-Ce6
alkylaminocarbonyloxy group, a di Cl1-Cé6 alkylphosphonate
ester group, a Z2-tetrahydrofuranyl group, a 3-
tetrahydréfuranyl group, -a Cl-Cé alkylcarbonylamino group,
a Cl-Ce alkylsulfénylamino group,

a Cl-Cé6 alkyl group optionally substituted by groups
selected from a substituent grou§ Y,

a Cl-C6 alkoxy group optionally substituted by groups
selected from a substituent group Yy, .

a 4-tetrahydropyranyloxy group optionally subsfituted by
groups selected from a substituent group .y, |

a C3—C6 cycloalle group optionally substituted by groups

selected from a substituent group vy,



a 03-06 cycical kyl group optionally substituted by groups selected froma
substituent group y, a C3-06 cycl oal kyl oxy group optionally substituted by
groups selected froma substituent group y, a 4'-piperidinyloxy group

optionally substituted by groups seleeted-froma substituent group y, - 12
- a l-piperidinylsul fonyl group optionally substituted by groups selected,
froma substituent group y, a piperazinyl group optionally substituted by

Pt i onal Ty SUb6t1 | orsd Ty o1 st Bl iR Bl BT LR R eup Y, S
phenoxy gr %%'%@Jtyeé%&htéﬂsﬁ%% su%%?s?%feﬁc ed froma substituent

group y, and a pyridyl group optio y groups selected from

a substit uent-grigiEy 301 fres:ej Nyt ey %{b@i@ﬂyﬁm Qu@é’@f&’ut@@lweéro%v@ydroxw
group, a carboxyl group, a halogen group, a 01-06 al kyl group,

al koxy groumlertdid Glr-d}6 2ldyd s nogar boryhp gf,oup, a di 01-06
al kyl am nosul f onyl group, a 4-norpholinyl carbonyl group, a 01-06

al kyl sul f orsy |1 -gricgs; i roAl- 06l ko yoar b nypt geoabl v as@iO6i tuted by
~al kyl carbonyl am no group, and a 01-06 al kyl sul fonyl am no group, and the
substi t uentITRERp 5833i61¥cﬂeuﬂefst‘orm et Wyeno- Wdr 060 @byl y,gr oup, a di 01-06

al kyl am nocar bonyl p, henyl group, a 01-06 al kyl group optionally
substitut ed geryl(flfgs“ g‘e FRGrAT el % bR S § LiehE @ rion g pouRSs hal ogeno

01- 06 al kyl roup opt| onal Iy substituted by groups selected fromthe
substi tuent® %&Jﬁdp S % %&b%f&i%wmumehm kyl group optionally

bsti t ut th bstit 0012
?g) SAI cgngound %: %har macoal gJi c %/r&&s:go e l?rlljae gsﬁ%‘g%lfted%@ di Lg to]
(7), wher EIgl} é %eai%yccgoo Ao U[baStCthLPéI% bqlg(glgéjlr)y or a fluorine group.

a r

(9) A conpound or a phar mac ogi cal Ty accepta t her eof according to

(7) or (8).a \ﬁﬂm%l’r@i@ R&-dup agtidigen, alom« a ety 95 04R, waéb Aﬂyl -

group. (10) A conpound or a pharmacol ogi cal | y accepta e sa
t her eof accoii RY sud sty frduf) £, 0a0@) ., Wherein R4 is a group Se' ect ed

fromthe foll ow ng group of substituents:

a pyrldyl group optionally substltuted by groups selected
from a substltuent group y,
wherein |
the substituent group y includes:
a hydroxyl group, a carboxyl group, a hélogen group, a
Cl—C6.alkyl group, a Cl-Cé alkoxy group, a.di Cl-Cé6

" alkylaminocarbonyl group, a‘di Cl-Co6 alkylaminosulfonyl
grdup, a 4—morpholinylcarbonyl group, a C1l-Cé6 |
alkylsulfonyl group, a Cl1-Cé6 alkoxycarbonyl groﬁp, a Cl-
Cé alkylcarbonylamino group, and a Cl-C6
alkylsulfonylamino group.
[0010] |

Also, preferred aspects of the present invention are

the following.



a di 01-06 al kyl am nocar bonyl group, 01-06 al 'kyI group optionally
substituted by groups selected fromthe substituent group p, and a 01-06
al koxy 01-06 al kyl group optionally substituted by groups selected fromthe

substituent group p. (11) A conpdund or a pharmacol ogically
acceptabl e salt thereof according to any one of (7) to (9), wherein Ris a
group selected fromthe follow ng group of substituents: 01- 06 al kyl

group, a hal oge 0%- | kyl. gr.oup - t.hyl. gr
2- (tetrahydro- ZBgﬁy%a%gﬁo&%gx%)re%h Ihaagrﬁngu%%iq}raq%?agggﬁéﬁ%&rpaobxl%et hoxy) et hyl
group. [00131+ theredd2cdhcPmmound of) a pharamcokogical ly acceptabl e salt
t hereof according to (1), wherei'n the conpound having the general formula
(1) is a comautdsetact athd romtdhe {0l 4 awnt or oups of « ¢oppounds: - 14 -
8- [ 4- (nor phol i n-4-yl)phenyl]-1, 6-napht hyri di ne-2- carboxam de,
4-[ 4- (4- acet Hypinpendziqedury| )pherydddrs ogitbmne) | Henbrogatboxanideal kyl
[ 4- (propan- 2-yl oxy) phenyl ] i soqui nol i ne- 6- car boxam de,
[ 4- (2- hy drmmyet o Johmeamyd [C L1 &-aldptnt hyg Folipe-2-dcat bexani de,
[ 4- (2- hydr.oxyet hoxy) phenyl ] i soqui nol i ne- 6- car boxam de,
(4- chl or Xy amsmsher3AnN Y sutui st yme- 6- car boxani de,

(2, 4-di fluorophenyl)isoqui noline-6-carboxam de, , -
4-[ 4- (di f 1 For ot hFY PRI I BRRR it § B Barbexend geted by groups
8-{4-[2-(tetrahydro-2H pyran- 4-yl oxy) et hoxy] phenyl11-1, 6-
napht hyr i diSfe-25=&st b%?@ﬁﬁ]tcrée HISETBISR et FERRIR- 2H pyr an- 4-

yl oxy) et hoxy] | ).i. soqul i ne-.6- carpoxam.de, . .
hknethyl-S-Agﬂgg%%%ﬁ€§%§g%§hbE%&ﬁgﬁ%*-y substituted by groups

yl oxy) et ho } - rj.di ne-.2- car boxam de,
~ N-net hy1- 4)%/6]1} : 2- (dt'egrr]cartrﬁytg{raeg%{yspﬂy}?dadr}é—rﬁf SR
yl oxy) et hoxy JqeheryH Jd sqaph gl 4 Jue- haxandder1y substituted
N- et hyl _-8-f4-[2-(te}!trahydro-ZIilpy%%- d ey
yl oxy) et hoxrqhenyd rds tedapBrh wH i 185 - Carbox asm -
8-{4-[2-( Zi@r@ydr oxyet hoxy) et hoxy] phenyl ) -1, 6- nagﬁﬂ% ini ne- 2- car boxani de,
4- (4- [ 2- (2-ehydmoxly etrroxy )atthioad Johe rd b 8 sogui e b ney foupesar hokedt ele,
4- (4-chl orophenyl )i soqui nol i ne- 6- car boxam de, : :
4- (47f 1 uor dplvenydhe sodgud nidl uare: Groarddkam de, _
- 8- (4- hydr oxyphenyl) - 1, 6- napht hyri di ne- 2- car boxam de, - 15 -
4- (4- hydr owﬁﬁéﬁ&ﬁl)qlé@duiwqm@mw@dmm%tltuted by groups
8- (3-fl uoro-4-hydroxyphenyl)-1, 6- napht hyri di ne-2- car boxam de,
4- ( 1H i ndolSS5-8AYES% Fdiith Al sh e el Heo vrary

4- (1- et hyl - i ndal-5-yl)isoqui nhal.i ne-6-carhbhoxam de., [.0014 13) A
cogrpound gra zjacl-'_lp_lr%’(rjnan}cko %’gi)qlzracﬁ yloé% Ieoﬁ% % Ss”??si%%rg]%eedm[byac%%?%ﬁ%g to((l)2),
wherein the r.nacal oqi cal | cceptable salt is a hydrochl ori de.

(14) A pharsﬁegggcu eloc%rognoqwboes%lstu%’o%l%&%ﬁ SRR Bz’or‘?ﬁ’(%nd or a

phar macol ogi ¢allas agoet @f—csea'atl}é&%{ %0%&%@&%&% ang pfed1l) to

(13) as an active ingredient. phar maceut’i cal conposition

accordi ng Eup ’idrdhe £ | Ga £ GOPQSidy is used for
pronoti ng g?t eoger?esi S. ﬂ?%g)ﬂ}%c%ﬁaﬂrscrr%cteuti c%sﬂ%dfn$o'si tion according
to (14), wherein3tha pbapoaceubircal pherpesioliodn cag 1ysed ket ap1er ovi ng bone
nmet abol i sm (17) A pharmaceutical conposition according to (14),
wher ei n t hesphtartecedfl calccoshposittd ofll)i,s wisedk frork't e pr events on or
treatnent of a di sease associated with bone netabolism ©(18) A

phar maceut iS€dIe EGHIFiA dieadedrldiviga @R o vrarks ti turntdi sease

associ ated with bone netabolism.is osteoporosis.
a chlorine group, a fluorine group, a hydroxyl group, 4-

4-
8-
4-
4-
4-

morpholin-1-vy1, 4—acetylpiperidin—1—yl,‘propan—Z—ylbxy,
2—hydroxyethoxy; 4—chloro—2—fluorophenyl,'2/4—
difluorophenyl, difluoromethoxy, 2-(tetrahydro-2H-pyran-

4-yloxy)ethoxy, and 2-(2-hydroxyethoxy)ethoxy.



- 16 - (19) A nmethod for inproving bone netabolism conprising

adm ni stering an effective anount of a pharmaceutical conposition according
to (14) to a mamual . - (20) A nethod for preventing or treating a

di sease associ ated with bone netabolisnmp conprising admnistering an
effective anmount of a pharmaceutical conposition according to (14) to a
manmmal . (21) A nethod for preventing or. treating osteoporosis,
conpri sing adm nigsteri n fective amunt, of. a phar maceuti cal

conposi tion accg(ré@i ‘rél\qg %p?jf%%f togr g %n%‘rralﬁléco&af%/galh?aa B SR of

| nvention [H015] T SOFROY o h resent, i pyention h | ow
toxicity an%é)%éhﬁ%ﬁeso% a%/kg? able dingopogérll%i %ﬁg %fsé)?) i th(%é! anWhg]%em

0st eogenesis- RIsORDH A ekl AtomBNd S J ihdISBIHp f fr the: pravient | on. or
treatment of netabolic bone di sease associated wth reduced osteogenic
ability relatowme. to bone resorption ability. Exanples of such netabolic
bone di sease include osteoporosis, osteitis fibrosa (hyperparathyroidism,
ost eonml aci a, and)f ur tdeepouPagetr’ s dirsease;o Wy icts lafy eciseSyadem c
paranmeters_of bone netabolism In particular, the conpound of the present
invention iiisefigreor aeriidinstienpot bsishassoti Bt ethdviR’htonpaheed

ost eogeni ¢ fabi lity. Further, application of the osteogenesis pronoter of
the presenttFHVEntROE Y4 HEEFYRA d of orthopedics for the pronotion of
healing of - 17 -\M%'one fracture, a bone defect, and bone di seases such as
osteoarthritis ad'wél COHPOHRS RE Fi NG IR PRI istahl ¥ Greqans arléat ment of

peri odont al . g ilization of_artificial tooth root, etc., is

anti ci pat ed?antzgt??e?rp?%ﬁg%o%O%ra%né]d&n%n?%y [%rbelé?g (4 t(ﬁ'hég)p'r eEeE e hivent i on
wi Il be desgriked pRdetall ei nbel.aw. -[ 7 I n.the present

speci fication. term? sué%hasategﬁlbstgi ﬁlﬁg\r{i{gsl LO?SF(]S t' o “derdt eettéhy orffgSUd have
the foll ow ng neani'ngs: Rallogen 19Uk macol oA Uy | .~ @ chlorine
group, or a brom ne grgﬂlgoA 01-06aa' kyl Srcgupo:ﬁ ¢ li(g}’AaIQ:lecneg%%%gre branched

al kyl gr oupsdiavitng: e crdaad e Of (1) | oiferdin ighdreieeabl y a met hyl
group, an ethyl group, a propyl group, an isopropyl group, or a t-butyl
group. A Cdtudlky{darizomHe gremgral fornfuld oup-d)n. whi ch a carbonyl group.
is bound-to the aforenentioned 01-06 al kyl group. It is preferably an

acetyl group0ldn et hyl carbonyl group, a propyl carbonyi group, an

i sopropyl carbonyl group, or a butyl carbonyl group. A 01-06 al kyl sul fonyl
gr oup: [Chemiica formula 2] :

'R3

Iz

(I-a)

wherein each substituent is defined as follows:
R2 represents a group selected from a Substituent group «,
R3-represents a hydrogen atom or a C1-Cé alkyl group

optionally substituted by a hydroxyl group,



- 18 - A group in which a sulfonyl group is bound to the _

af or enent i oned Cl- C6 al kyl group. It is preferably a nethyl sul fonyl group,
an et hyl sul fonyl group, a propyl sul fonyl group, an isopropylsulfonyl group,
or a butyl sul fonyl group, of which a-matthy sul fonyl group or an

et hyl sul fonyl group is nore preferable. A Cl-C6 al koxy group: A groyp
in which an oxygen atomis bound to the aforenentioned 01-06 al kyl group.

It is prefegaggp/r@sgppggﬁm%gr@ypwan ﬁgoxy group, a propoxy group, an

i sopropoxy group, or a t-butoxy gr oup. A Cl1-06 al koxycarbonyl group: A
group i n Wich & carbenyls ggr te-they ag%ggﬁgﬁéggegrg& 0¢ al koxy
group. It is preferably a met xycar onyl group, an ethoxycar ony gt oup, a

pr opoxycar béepeigt oup, an i sopropoxycarbonyl group, or a t-butoxycarbonyl
group. A 01-06 al kyl am no group: A group in which one of the

af orenment i orted DibH6 el Proupso i snddudelst o an am no group. It is
preferably a nmethylam no group, an ethylam no group, a propylam no group,

an i sopropy drﬁircpqgfrrolﬁtomr 2 Hyudydani nprououps #aDdg@6 ot dapycar bonyl ami no
group: A group in which a carbonylam no group i s bound to the

af or enent i dhedt DIGBRA I@oﬁﬂ‘&%uplk}ﬂtswlsf%@ﬁ S eDEy, a2 net hessear®bnyl ani no
group or arbéatag]T car bonyl am_na A Cl1-C6 al kyl sul fonyl am no

rou
gr oup: L;p 949 ¢éh DR Cﬁyq]arﬁ%oajg}i‘%’@b FE°HIUN tb the

af or ement i o a kyI roup a rret | sul f onyl ani no
group or an 2&1 %6c?nc}’nylga{: o gt %fp éfo@é fwa:ﬁ%ﬁ(bﬁ%n%r Rce? afkyl group:
The afore ti p u ituted with a hal ogen
group. Exg?p}l edémt ereoaﬁ nc%%ylgD %ﬁagén‘et% C? g?fouépé‘I a difl uoronet hyl
group, a trdiflHeamRidML 3Py &y fduer %tMén&E o&p dif lepregt hyl group,
a trifluoroethyl group, a fluoropropyl group, a d| Iuor opropyl group, a
trifluoropramdxygiadbnyd fdAiObul yi-gsose 1 8@l f(%%)@ﬁg)but yl group, a

‘trifluorobutyl group, a fluoropentyl group, a dif uoropentyl group, a

trifluot opentGl-aff aukylarfirwrahexy| oy oors 1 By didibstor ohexy | b @rotpupa
trifluorohexyl group, a pentafl uoroethyl group, a hexafl uoropropyl group, a
nonaf | uor obaglyd ctgrdo Uy, oma e e udrsomietuwi t grooyy @& di chl or onet hyl group,
a.trichloronmethyl group, a chloroethyl group, a dichloroethyl group, a
trichl or oetthyRIRFIOE,NYE IR Py ayk o ps ules i et @ dpy opydules oup, or a
trichl oropropyl gro A hal ogeno Cl1-C6 al koxy group: The

af or ement | &?é&@f%éprélnk(%(flﬁﬁﬁﬁ%% groupydstituted with a hal ogen atom

Exanpl es thereof |ncl ude a fl uoraonet u a di fl.uoronet hoxy group, .a

trifluoromst Hoxy [griodp, &F14ork éjettlhd'ﬁé/)f%f oﬂgosp%ltut?% RY F¥PWF oet hoxy

group, atrlflu r oethoxy gro fl uoro y group, a difluoropropoxy
QCdePSZ;?ggr et %M% i

group, a trleT uor opr group, a difluorobutoxy

group, a trjf a‘?@&r@@ﬁr r ﬂpﬁq
di fl uor opeﬁdt y‘dléé% group, ﬁd}?&‘]l ?or O%B) oxy %%u%?@ytpﬁ uor oheX(yI oxy
group, a didddigi-ohexid o4 GoMP.- as&ﬂgéllmrpfh A%ygagroup, a

pent af | uor oet hoxy .group, a hexafl uoropropoxy gro nonaf | uor obut oxy

group, a chi orionet kponpgropitd.on 1diye s et axy oy Q}!tfbu}:@s t4d xdd s pmet hoxy
-group, a chloroethoxy group, a dichloroethoxy group, trlchloroethoxy

group, a .cdyoar eprapey tgreeitp,greoub @)l or opr opoxy .group, or a
trichl oropropoxy group [0019] A C3-C6 cycl oal kyl group: A cyclic

al kyl group deicrfg gd kydr s uru gyl ofa 3t cuhstitutePrief eablps a
cycl opropyl group, a cyclobutyl group, a cyclopentyl group, or a cycl ohexyl
gr oup A C3eahrd dalkoxy spomipituent group B,

a Cl-Cé alkoxy group optionally substltuted by groups
salected from a substhuent group B
a halooeno Cl- C6 alkoxy group optlonally substltuted by -

groups selected from a substituent group B, and



A group in which an oxygen atomis bound to the aforenentioned C3-C6
cycl oal kyl group. It is preferably a cyclopropyl oxy group, a cycl obutyl oxy
group, a cycl opentyl oxy group, or a cycl ohexyl oxy group. A-Cl-C6 al koxy
Cl1- 06 al kyl group: A group in whidh the aforenentioned 01-06 al kyl
group is bound to the aforenentioned Cl1-06 al koxy group. It is preferably .a
met hoxynet hyl group, a nethoxyethyl group, an ethoxynethyl group, an ° :
et hoxyet hyl : s~ pr t r h roup, or
a propoxypfb%%mgﬁwiﬁﬁoﬁ¥3%%6%?§£@§§§?£ﬁﬁﬁﬁa.§€§3§§%§%p$égg£99%%8§oup in
whi chthe aloramnid anecs Ole e Ak oxVs G10UD S, DoURG,L o Lhe af or erment | oned
met 0X r

01-06 al koxy group. It 1s preferably a oxynmnet oup, a

met hoxyet haxyegrioup, an et hoxynet hoxy group, an et hoxyet hoxy group, an

et hoxypr opoxy group, or a propoxypropoxy group. A di 01-06 al kyl am no
group: the groigr dduestd cdrdwe pfiddeaador enenti oned 01-06 al kyl groups
are bound to an amno group. It is preferably a dinethylam no group. A di
01- 06 al kylaamiwscarborgtouw,oup:formyl Aygraup a 2whi ch two of the

af orenenti oned 01-06 al kyl groups are bound to an am nocarbonyl group. It

i s pref er al1SF TR Ry A N FoearboriR . gr otpteArafiy@uopgranyloxy

fo The f OFBTRY) hed L OB I GA TG BN Grolpee 111 Pl prererably a
e R WA D o AR s
01 06 2l kyl broepanat & B G oo O ot eh . phasphoni ¢ aci d

i's bound tedhsafieramentianed Pls@8 al kyl, groppy; A§ i feraply diethyl
phosphonate.I&?IZE'}Q[OOZO] A 5- €%§6-nenﬁg%£d he%e#oé@%?gg'g%gﬁ%: An

~azetidi nyl qr-au,alxydEnieldcmdn Gr obui, Rl R iei iy group, a nor phol i nyl
group, a piperazinyl group, an azepanyl group, a 1, 4-diazepanyl group, a

pyrrolyl gradylamititicazaiody groupraupyrd did Or-oup, a Bk Bt adyesopye i dyl
group, a tetrahydropyranyl group, a tetrahydrofuranyl group, a
t et r ahydr oieséqui moldury| agrdouys t erh yal ebatsyrdy oi oo nod i vyl group. [ 0021]
'-'tetrahydrofuranyl group, a Cl-Cé6 alkylcarbonylamino group,
a leC6 alkylsulfonylamino group, |
an alkyl group optionally substituted by groups selected
from a substituent group v,
an alkoxy group optionally substituted by groups selected
from a substituent group v, 7
a 4-tetrahydropyranyloxy group optionally substituted by
groupé selected from a substituent group y;
a C3-C6 cyclcalkyl group optionally substituted by groups
selected from a substituent group v,
a QB—C6 cycloalkyloxy group optionally substitutéd by
groups selected from a substituent group v, , _
a 4?piperidinyldxy group optionally substituted'by groups

selected from a substituent group vy,



-Preferabl e-substituents in the conpound having the general fornmula (1) are
as follows: Rl: a hydroxyl group, a halogen group, a hal ogeno Cl-C6 al kyl
group, a hal ogeno C -C6 al koxy group, a di C-C6 al kyl am nocar bonyl oxy
group, a C-06 al kylam no group optienaldy sUbstituted by groups sel ected
fromthe substituent group p, a piperazinyl group optionally substituted |,
by. groups selected fromthe substituent group p, a tetrahydropyridinyl

group 98U opatLy, subes L Loty By, of oups scleel et (1o e, st pent o7 our

p, a vinyl group optionally su y- groups ro

SUbStituentgﬁgéﬁg)éklébgédcprakKylS@Engtggﬁbggg#kéxibetitUted by groups

sel ected fromthe substituent group p, group optionally

substit ut eds hyi g eapsn sl @b e 5ﬁ@i@ﬁ£‘@l?U§§BE£Q§HEeQrnggpouﬁé - 23 - a
01- 06 al koxy 01-06 al koxy group optionally substituted by groups sel ected

fromthe subsiddtent f gsmup @ubsi§%u@n®ygf@g?nygton1or a hal ogen group, R3:
a hydrogen atom a nethyl group, or an ethyl group, and -CH= or -N=. More
pr ef er abl e & UbstdtuAENYdrafer asy oty owsoulR opaichablyneugsdiputadf byori ne
group, a hydroxyl group, ~ 4-acetyl pi peridin-1-yl,

pr opan- 2- yl &5guP 2 - 48k oxg@t Foxy , 2 4swhd ot buent | aocephenyl , 2, 4-

di f1 uor ophenyl, difl uoronethoxy, 2-(tetrahgdro-ZFprran4-yIoxyiethoxy, or
2- (2- hydr 03 THIRA Lt HE ordtonghir Syent A ehed aBPEhgBPIAG §RbBEIOr a
fluorine group, R3: a hydrogen atom and Z: -CH= or -N=. [0022]

Al so, a con%%%%c? FHA g tHe gehet@ Yol a (1) is preferably a compound

cubst 1t uente T (He compdund i RE Y FebEhEPaPe FoT Ry E5es) e ecse
follows: Rz ahy&{@g@ﬂ@érpgné)lro@p W;}I ogen atom . : _ _
~ wherein -
the Subsﬁituent group 7y includes:
a hydroxyl group, a carboxyl group, a halogen groué, a
Cl-C6 alkyl group, a Cl-C6 alkoxy group,‘a di Cl-Cé
alkylaminocarbonyl group/ a di Cl1-Cé6 alkylaminosulfonyl
~group, a.4—morpholinylcarbonyl group, a Cl-Cé6
alkyl§ulfonyl group, a Cl1-C6 alkoxycarbonyl group, a Cl-
Co alkylcarbonylamino group, and a Cl1l-Cé6
alkylsulfonylamino group, and
the substituent group 8 includes:
a halogeno C1-C6 alkyl groﬁp, a di Cl—C6
alkylaminocarbonyl group, a phenyl group,
a Ci-Cé6 alkyl group opticnally substitutéd by groups
selécted from the substituent group B,
a halogeno C1-Cé alkyl group optionally substituted by
groups selécted from the substituent group B, and
a Cl-Ce6 alkoxyvCI—C6-alkyl group optionally substitutéd

by groups selected from the substituent group B.



R3: a hydrogen atom a nethyl group, or an ethyl group, Z: -CH= or -N= and
R4: a di 01-06 al kyl am nocarbonyl group, a 01-06 al kyl group optionally '

substituted by groups selected fromthe substituent group p, or - 24 - a
Cl -C6 al koxy C-C6 al kyl group optiomalllay substituted by groups sel ected
fromthe substituent group p. Even nore preferable exanples of the

substituents are as follows: R2: a hydrogen atom a chlorine group, or a
fluorine _gﬁgygw R3: a hydrogen atom Z: -CH= or -N=, and R4: a O -C6

al kyl group, a halogeno C -C6 al kyl group, a 2-hydroxyethyl group, a

2- (tetrahydr o- 2Hgpy maR-cip X Wreth h i 1 1 @& 2rif 25 hydsoxyed hoxy) et hyl
group. [0023] Furt her, preferable conpounds having the general formula
(1) are theanesigesest hattdrafxanpd es7) angnhé hei f okt ow ng s are _
particularly preferable. 8-[4-(norpholin-4-yl)phenyl]-1, 6-naphthyridi ne-2-
car boxam deggtat] 4 (dhlaoetnd piper@zior layt) pbenyd | gsoqol nol i ne- 6-

car boxam de, 4-[4-(propan-2-yl oxy)phenyl]isoqui noline-6-carboxam de,

8- [ 4- (2- hydr oxy€etoxy shepptid br6-anayyte tnad i -2 1 pardoxan ael e

4-[ 4- (2- hydr oxyet hoxy) phenyl ] i soqui nol i ne- 6- car boxam de,

4- (4- chl or 2L | U ophle A DA P | hé) 60Eaf hoxarigesin R° is a

4-(2, 4-di fl uorophenyl )i soqui nol.i ne- 6- car boxam de,

4- 4- (di f1 Jbf o %e%ﬂ%‘%g]ui HoP Fie- BT caF bokAN¥T deroup-
8-{4-[2-(tetrahydrq-2H pyran-4-yl oxy) et hox henyl | - 1, 6-

napht hyri di ne- 2-(g§3b§§<§r‘?¥n@@,‘md- 25 %Rﬁkﬁﬁ@%@ﬁqu&aﬁﬂqﬁ?%ﬁ-

yl oxy) et ho i i {ne- xam d .

G et hyl -8 B T e A by ar sy AR EE (1) o (o), wneredn

yl oxy) et hoxy] pheny kolpbsrarbthy irdiRe -4 i e,

N- et hyl - 4- {4- [ 2- ( e L g&%&)ﬁpﬁﬁﬁ&%@@fﬂﬁe group of

yl oxy) et hoxgdydemlddsoHqui nol | ne- 6- car boxam de

N- et hyl - 8- 14-[ 2- (t et rahydr o- 2H pyr an- 47

yl oxy) et hoxy|qghery136 15 16« yniapintrivyrd do srey 2 - gasipoxam de, :
8-{4-[2-(2- hydroxyet hoxy) et hoxy] phenyl | -1, 6- napht hyri di ne2-car boxam de,
4-{ 4- [ 2- ( 2-ehydro3y et oxly )astdox ydmpitestyd 1 1 g ospuib siol £ wee 6- o ¢ ag boxasi de,

4- (4-chl orophenyl )i soqui nol i ne- 6- car boxam de,

4- (4-f1 uor epheanti9d sfoopri NYld et chrbexangdeyp B, and

8- (4- hydroxyphenyl) - 1, 6- napht hyri di ne- 2- car boxam de

4- ( 4- hydr oy phieity ) ey rﬁﬂﬁ%-éﬁlw bOXAP dedtionally substituted

8- (3-fl uorg-4- hydroxyphenyl) -1, 6- napht hyri di ne-2- car boxam de,

4- (1H i ndo -YB-%/%/%‘%% Mﬁ%&-@%r%aﬁ%ﬁl%@t group P. |
4-(1-met hyl- 1H- i 1-5- [ ui_nol_i ne- 6- car boxam de. [0024 The
phrase "optionaﬁﬁgqsu §¥%%ﬁ?3§ gf'aréggggn 0 either efﬁﬁ: ﬁ§ﬂ%§?ituted or

bei ng SUbSLAE Gh e NG IO I EE SUBSL) tURINSE ) e TBP TECLL eat ment

refers to curing di seases or - er rmacol ogi cal |y
accept abl e galit thereeh’ seekeredt ¢ arsalde that KanPEyNgd &5 a medicine. A
| substituents: | |
. a Cl-Co alkyl group, a-halogeno C1—¢6 alkyi group, a 2-
hydroxyethyl group, a 2-(tetrahydro-2H-pyran-4-
vloxy)ethyl group, and a 2-(2-hydroxyethoxy)ethyl group.
[0013] | o
(12) A compound or a pharmacologicaliy écceptable
salt thereof according to (1);_wherein the compound
having the generél formulé (I) is a coﬁpound selected

from the following group of compounds:



- 26 - 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 a "pharnacol ogically acceptable sal tl4 hereof." Preferable exanples of a

phar macol ogi cal | y acceptable "basic salt" of a conpound of the present ,

i nvention include an alkali netal salt such as a sodiumsalt, a potassium

salt, and alijthij to i arth_ L. such_as a nmagnesi um

salt and aq%a.%i{ﬁg%gﬁ%%l%jgig%éﬁﬁ% %gig’ga_tﬁgtgiggélgﬁ 2

N- et hyl norgheddnensal t, a triethylamne salt, a tributylamne salt, a

di i sopropyl ethylam ne salt, a dicyciohexylam ne salt, an N-nethyl pi peridi ne

salt, a pyridine(saldet ¥l rodyd i oh+ H popyrRédy Dei sahtindndna-picol i ne salt;

or an amno acid salt such as a glycine salt, a lysine salt, an arginine

salt, an oreoatduxmnisd,t, a glutamc acid salt, and an aspartic acid salt,

of which an alkali netal salt is preferable. [0025] Preferable exanpl es of

a phar nacol gl tal R sorarceptiab ey I'Ricerly £] Sadgtiindl eneohpoandorént e, pr esent

i nvention include a hydrohalide such as_hydrofluoride, hydrochloride,

hydr obr oni d¥; [ & —mwﬁfdaé?xwpm%ybhnf&a@@@hgaym@a@ﬁ-és nitrate,

perchl orate ul fate, and phosphate; an organic acid salt such as | ower

al kanesul f SHHT ¥t %s net hanesul fonate, trifl uoronet hanesul fonate, and

ethanesulfo_g%g, | sul f nate%fuch as_ b nzengsulfonate gnd
o]

(0 ThAfrg aerél/o } 11no ~6-C i
pt oauenesul T at e éﬁ_oﬁﬁén:% HOIRITR T SUCH AR At ab €T AP At R SF unar at e,
succi nate, gi {gﬁ&@ko-—ra?s_@__rﬂq}&'E%ﬁérgr?)tfso(ggﬁll Jgfneii@gc%g%rﬁid nd an am no
acid salt such as a glycine sal : a ysine salt, an afginine salt, an
orni thine salts, A gl {hahGorasl fh SALdqu i afe a5PALELGx 2RI oSl t, of which a
hydrohal i de, particularly a hydrochloride, is nost preferable. [0026]

A conpound of [ 4-h@l P Iesefimd THEN} | Oie 9y 1 Bi haql TREDL 981 cakd yoagsepiabl e salt
thereof may absorb water, contain hygroscopic water, or forma hydrate,
when | eft i+ tdel Zat nosphered os- Zth) ecd edd + pl segy yshaky | Zwéh en) - The- pr esent
i nvention al so enconpasses conpounds in such various fornms of hydrates,
sol vat es, arbrerhpstial insol 3mor phexafiide 7] A conpound of the present
invention, a Pharnacologically acceptabl e salt thereof, or a solvate
.thereof mey e predafiradyydizni dlspysoirets such as geonetric isoners
including a cis-form a trans-form etc., tautomers, or enantioners such as
a D-form and- A 12565 | RESTeRd P Ghl R Hrel ke e R TeoRrHaR i on of
substituents. | ess, ot herw se specifically restricted, a conpound of the
present invl\gﬁrt‘ell%glr?’ele%co{rﬁpa eéteaﬂpaerb)félf%"?s%_?%ﬁ?%? “and stereoi soners, and a
ratio. A mxture

m xture co (.0 | r er.eol Soners,in_an

- 28 - of E%g% ’F%§#§§§%§§%%§§*§%§§%§£§F?gkbu T?E%}C?ﬁo A hedns of

separationN_methy344Uﬂguwgi(ﬁegggﬁigﬁggﬁﬁ_'rgggujpn al so enconpasses a
oteI‘IEPF

| abel ed conpound,” nanely a conpoun esent invention in which one

., or nore at m@&@t&@ﬂﬁ&gﬁmédhdﬁ%pﬂeé—éi@ér%ﬁémi&e, 2H, 3H 13c, 19 .
C, and 35S) . [0028] urther, the present invention al so enconpasses

so-cal | ed pr-agiigs-of{ & [onpomndciofdihe prepsemi-dnvention. A prQdrug is a
conpound having a group that can be converted into-an am no group, a

hydr oxyl gnougyy)etdarhdpHergrloupl , @ndhhteh ¥ i ki of - 2 hea clospatinde of t he
i nvention by hydrolysis or under physiological conditions. Exanples of a
group form AT & prystiray ¢ Hodxidee oresy dedsery bedl i 6 Prog. Med., Vol'. 5,
pages 2157 to 2161, o '
naphthyridine-2-carboxamiae,
4—{4—[2—(2—hydroxyethoxy)ethoxy]phenyl}isoquinéline—6—
carboxamide,
4-(4-chlorophenyl)isoquinoline-6-carboxamide,

_4f(4fflubrqphenyl)isoquinoline—6—carboxamide,

'_-84(4—hydroxyphenyl)—l,6fnaphthyridine—2—cérb@xamide,



1985; and "lyakuhin no kai hatu" (literal translation: devel opnent of

phar maceuti cal product) (H rokawa Shoten Ltd.) Vol. 7, Bunshi Sekkei
(literal translation: nolecul ar design) pages 163 to 198. Mbre
specifically, exanples of a prodrug ef 1& eonpound of the present invention
havi ng an am no group include a conpound in which the amno group is .
acyl at ed, al kyl ated, or phosphorylated (for exanple, the conpound in which
t he am no gr.o ' eIV i 4 ] 1/ 3N . pent yl.am nocar bonyl ,
(5-net hyl - gq otuol- f),%B- di oxo‘%ﬁ%&{géﬁﬁnﬁﬁ%cgr%ﬁw I?lecghhydr of uranyl ,
pyrrolidyl rsei(radﬁhmr\eai@www@}fwény@ﬁdl,t@rﬁamw]}idﬂéﬂz— nor e
specifically, exanples of a prodrug of a conpound of the - 29 - present

i nvention haadbukaaniyedr oxyl group include a conpound in which the hydroxyl
group is acyl ated, al kyl ated, phosphoryl ated, or borated (for exanple, the
conpound i rt-whiHchi riduel +Brar Ioxyd oqrioupl 1rse €converbexhm nd®, acedyl , pal m t oyl ,
propanoyl, pival oyl, succinyl, fumaryl, alanyl, and

di et hyl am4moretgaraartdgmdndo I sl nosedsheel fieaftgariexeaaml @s. of a
prodrug of a compound of the present invention having a carboxyl group

i ncl ude a cHH%%Und in which the carboxyl group is esterified or am dated
(for exanple, t onpound in which the carbaxyl, group is ethyl-esterified,
phenyl-esterifiQgégchEEQWﬁ%¥ﬁbpfe§té?@ﬁWﬂféioqlc 115’ aceeprabie

di met hyl am nonet.hyl -esterified, pival oxynet hyl -esterified,
et hoxycar bosna%r%xtyeet eyqttesafcecr(?l?c?]e'bg? i g%% ed o h?fearn' dated). [0029]

(Productio H‘é@lni?a L q{@%i&q f ot resent, | i on. can be
produced bg;j app %q%lgo lavraf*m}g public B;l ngglmipplrs;ﬁcw%&r}ge Cglgjffgg whi |l e
taki ng advantageiaf) ahanacheldestiics 1basethan tig Q%%%p_cril%tirntéctaure of the

conpound or the kind of substituent. Exanples of publicly Known nethods

i ncl ude netdwdsuwesar kedhHnrmLRGAN G FUNCTH SRR 5 RRERARAID ONS”
second edition, ACADEM C PRESS, INC., 1989, and "Conprehensive Oganic

Tr ansf or matacems’'d inCH Pudil v sdrer sofl nEl), t1988] 3 jandgk tde ddtkieve Upon producti on
of a compound of the present invention, depending on the kind of. functi onal
group, it regiseliefiftective, fromthe production techni que point of - 30 -
view, to protect the functional group of a raw material or internediate
conpound Wi th anlappPophiaie crivstedt Ferposdp iom raslogsd nche o uddti-onal
group by a readily-convertible group in advance. . Exanpl es of  the
functionalVﬁfﬁﬁ&ﬂlﬁﬁﬁﬂﬁ?%ﬁ?%ﬁﬁ FrouPmRe hidr Ik yi s g, f@hd a car boxyl

- group, and exanpl.es of .the protective group thereof include ones descri-bed
in "Protecti Ve LTHFGGEM S Synthesis (third edition, 1999)" written
by T.W G eene P. = pr (L r S..C be apprapriately
selected in accgggén@gbaﬁgﬁ%fﬁggﬁ%géaé%$ﬁﬁ$%ﬁgi| %%%§F~AgloﬁéiﬁgAﬁd t hese

- met hods, a ggsidigd Wﬁl@n%&?ﬂﬁt@&{%%’i&ﬁ“ roduei nge 4 he substituent
and carrying out the reaction, and then renoving the protective group or
converti ng itnfpe- subst iddentnd tb 18 Fesi red group, as needed. . Further
a prodrug of a conpound of the present invention can be produced by, }
simlarlY to thelaforepesirirened tpcalleciony® sgrawps adddtricaedcitrg @ 4peci fic
group into a raw material or internedi ate conmpound, or carrying out the
reacti ons wsian itrhe hoso mpgoumck adfu tt e preasgnt s i tikent i o gprddieedchd he
reaction can be carried out by applying a nethod publicly known to those
skill ed i n At eyl Qucthr dsramtnrods aforavedd se e fagsed atfar vekanpgbene
esterification, anidation, dehydration, and hydrogenati on.

Her ei nbel oWe%@R® IgrBttuct i on net hod of the conpound of the present invention
will be describzg. However, the - 31 - production nethod is not limted
to the bel ow ded¢Pi b8d PRECAGES Uitd Cary SREPOSEGAD0] acarefied Horidila 3]

Met hod A

wherein the disease associated with bone metabolism is |

.osteoporosis.



Method C CG1 O suzuki 1 -R2 0-"0 Ocoupling0 OL (111-c) In the above
diagram R, R2, R3, R4, and Z have the sane neani ng as above, and
L.represents a protective group of a carboxyl group. [0031] The
af orenmenti oned production nmethod (A) -i 9amai nly conposed of the step (A-1):
a coupling reaction using a palladiumcatalyst and the step (A-2): an, .
am dation reaction step. - 32 - The af orenenti oned production net hod
B) is mainty c sed _qof. .t te - 1).._a .phenal ation reaction, the step
(B) Y CORROS & n}%thoraie £ Qm&)%m)lngank%r}%énesttaézp&(

(B-2): -a-phenyl etheriftication reaction, ﬁ?@ﬂ: an am dation

reaction. comprilk f o4 e 'é¥¥ﬂ§ d L op: et ) . ks.mainly conposed
of the step ( -13$§%§coupli2§£reac ?%ﬁ %g%%ggéyﬁa$ﬁg%§€;?£a?alyst and the
step (G 2) prafrmedlati o Faasdd o &t ep-cdPI32Y dbe (8L ep A Dammay, THi S
step is a so-called Suzuki coupling, a coupling reaction using a palladi um
catal yst, by whi(0)a rcanpoad folr bhevieh tarepused fdommy compoundd11-n).
This reaction is perforned iri the presence of a palladiumcatalyst, a -
| i gand, a bes®ciatkd,sollvémndyndtedto hgsm, ThismEoupl hqoadeact s 08r cag be
performed in accordance with the nmethods described in, for exanple,
Tet r ahedr oL @835 1B2, amouint] 9of] |a JyBeR276.t Tea ¥ ahedron; t 48 43, 1993,
9713- 9720, %ynthesis, 18, 2007, 2853-2861, Ahgewandte Chem e, International
Edition, 46CCOPEABHDTEO 3095, HBE TRIURNAY of the American Chenical Society,
116, 15, 1994, Q§§§-%386, Het%roc cles, 26, 10, 1987, 2711- 2716, Synthetic
Cormuni cati ons, 30, {95066, 1850 IS5 F0 gt PAhddivGit &t ters, 42, 37, 2001,
?1?23.' 6526, -gsectéﬁﬁb%éjlns ,Lectogn%rsisié}lzg a3c§min.21050tlér15r16<359&§r156e6f2fec‘:]tolux;enal of O gam ¢

emstry, 68,

amount of a pharmaceutical composition according to (14)

to a mammal.

Advantageous Effects of Invention
[0015]

- The compound of the present invention has low
toxicity and exhibits favofable disposition. -Also,.it
has an §steogenesis—promoting action, and thus is useful
for the prevention or ﬁreatment of metabolic. bone disease

| associated with reduced osteogenic ability relative to
bone resorption ability. Exampies of sﬁch metabolic bone
disease include osteoporosis, osteitis fibrosa
(hyperparathyroidism), osteomalacia, and further, Paget's
disease, which affects systemic parameters of bone
metabolism. 1In particular, the compound of the preséﬁt
iﬁVention is useful for senile osteoporosis associated
with impaired osteogenic ability. Further, application
of the osteogenesis prdmoter'ofithe present invention in

the field of orthOpédics for the promotion of healing of



24, 2003, 9412-9415, Journal of Organic Chem stry, 68, 20, 2003, 7733-7741,
Journal of Organic Chemstry, 70, 6, 2005, 2191-2194, Synlett, 13,2005, -
33 - 2057-2061, European Journal of Organic Chemistry, 8, 2006, 1917-1925,
Organic Letters, 8, 16, 2006, 3605-3608,7 Journal of Organic Chem stry, 71,
10, 2006, 3816-3821, Chemistry A European Journal, 12, 19, 2006, 5142-5148,
Organic Letters, 5, 6, 2003, 815-818, and Journal of Organic Chem stry, 73,

4, 2008, 14g§5é4§§acié¥%ishaEQ@nétggfééfg)and bone diseases such as

osteoarthritis as well as in the field of dentistry for
the treatment of periodontal disease, stabilization of

artificial tooth root, etc. is anticipated.

- Description of Embodiments
[0016]

The present inyention will be described in detail
hereinbelow.
[0017]

In the present specification, terms such as
substituents used to denote'a compound have the following
meanings: | |
A halogeﬁ group:

A fluorine group, a chlorine group, or a bromine
group
A Ci—C6 alkyl group:

A linear or branched alkyl group having a carbon
number of 1 to 6. It is prefefably a methyl group, an
ethyl_group, a propyl group, an isopropyl group, or a t-
butyl group. '

A C1-C6 alkylcarbonyl group:

' .A group in which a carbonyl group is bound to.the
aforementioned Cl1-C6 alkyl group. It is preferably an
acetyl group, an ethylcgrbonyl group; a propylcarbonyl
group, an isopropylcarbonyl group, or a butyicarbonyl
group.

A Cl1-C6 alkylsulfonyl group:



This is a step for converting the conmpound (lI1l-n) into a conmpound (I-n) by
an am dation reaction. This am dation reaction can be perfornmed in
accordance with the nmethods described in, for exanple, Chem Rev., 1948,
45, 203, J. Am Chem Soc., 1950, 72- 1888, Og. Biol. Chem, 1962, 84,
4457, J. Am Chem Soc., 1973, 95, 875, and J. Am Chem Soc., 1981, 103,
7090. The step (B-1) This is a step for converting the conpound
(I'1rr-n) or (lI1lxC radyced.t.hrough .t ep -1). or_ (G 1) into a conmpound
(11-a). At hougﬁ ?rg’ﬁ@ngﬁ g'hﬁe:rélr %x%lulg‘reoél 0 1 Protee st nvﬁliltthO ra}fhper otective
group in t her@omauntbrdd lemicors (1 -goud i 5 SUEP dermues ithe, prot ective
group. The deprotection of the phenolicC hydroxyl group can be perforned in
accor dance nvw iyl S10rf @xamywug hesired hogss éeses | begdrb i, Pr ot ective Groups
in Organic Synthesis (third edition, 1999)" witten by T.W Geene and P.G
Wits. The stmemylH:lXonyl reup, an Thispsdepl 51 Bose: catdes, Mt sanobu
reaction, a condensation reaction by which the conpound (Il-a) is converted
into a conpound gullfera)l tardurmat plengtt ®tiherhy Thel éepl (SrS)p or This is
a step for converting the compound (Ill-a) into a conmpound (l-a) by an

am dati on rdaction.s e lar® Quip Irfethords Hrerfehiisleun dati on reaction step;
a nethod of_ djrectly converting an ester group into an am de group
simlarly tpbd({lh_é:ét‘%ﬂ‘o(%&- 2T BtPa rmethod in which an ester group is

hydrol yzed and %_?errl am dat eg.?(] a_condensation reaction wth am ne. The
step (C1) HirSUEt & "8 & s 6 c AFYEF TSGR oYy, ta ®6upl i ng

reaction usjig a4 haliladi catal by_whi ch canpaou ILl-¢c) is
PLOdufed E'rﬁ;)e% a %ﬁnpiig%éju@ 8235’15)/ il_s@ﬂ%ioeu_rjd'car{%belSpé)rrfetr)%%rlfr%i & m | a{ Ihy to

e step ho ) (@5 Dtho: Is,a,5880. 80 ggpve ing the
co_rrgo'ttj_nd (ri -c_)X i (ra?t o] L%:;orrpo;ndox(yl -gc_) %y- adnapadré%?ﬁ O(%rt r a’((:}jljig)n. [T(%§4]
am dation rieagididpd:gany Reigerdorgred sidatard Yo, the step (B-3).
A conpound of the present invention produ%ed byfpt he af orenmenti oned net hod
can be i solmtdEe GEna Iurdyideatbdnyla gushlgcly known nethod, for exanpl e,
extraction, precipitation, distillation, chromatography, fraational
crystal | i zati onA . gmdupecnyshakhi zathobonyl §roup is bAlus@, tion tihikke case that
t he corrpoundf@tlavi ng t hed?eneral flgqrqnul a (1) of the present invention or a
productiondg r@t”i‘?é’gil&tr]@ erédt addirrad rer aaynmetr ils eaefemabéyaat i omer s
exi st. Each of these enantioners can be isolated and purified by standerd
met hods suCFELHFCREHGWA IGFst-alan Aoy qEanyy astqwnatd on) i n whi ch an
enantiomer isS recr sﬁal | i.zed with an .aﬁpC{)P{Igfri ate salt, and col um

chr omat ogr &FHY° 08y Lo TP Par &k RO FRNE BN §IF separ at i ng
an enanti oner. fr f-es_include J. Jacques et al., "Enantioners,
Racemat es gﬁguﬁé’gﬁc:??%%@l\]gﬁﬁ%w ey And Sons, Inc." -[0035] The

conpound ofy theJy @3t RNty as |ow toxicity and exhibits favorable
di sposi tion, and also,; has an excel’l ent osteogenesi s-pronoting action.

Hence, the conpaupdogh &hewﬁaéﬁeeheiB$6@hg0@f%§@mgﬂtq%%@df%ﬁ—g%e_preve”tion
or. treatment (particularly, treatment) of diseases associated with bone

net abol i smasksh a3 caplsedporesing, tRaget 'snidicepsaf benes and
osteoarthritis, and thus is useful. [0036] en adm ni stering the
conpound ofprieife rpibdyert miemhgritdrdmcorg reupharareealiogisally @eagpt abl e sal t
thereof to a mammal (particularly, a human), it can be adm nistered
syst eni cal Pyopy lagdalol grigprt henorigloraromareenitrer gragut er [0037]

butylamino groﬁp.'

A Cl-C6 alkoxycarbonylamino group:

A group in which a cérbonylémino group is bound to
the aforementioned C1-C6 alkoxy group. It is preferably

a methoxycarbonylamino group or an ethoxycarbonylamino

group.



- 36 - The dosage form of a pharmaceutical conposition of the present
invention is selected depending on the admnistration nmethod, and is
produci bl e by preparation methods normally enpl oyed for various kinds .of
formul ati ons. Exanpl es of dosage fiarms for an oral pharnmaceutical
conposition include a tablet, a pill, a powder, a granule, a capsule, a

| i qui d nmedicine, a suspension, an enulsion, a syrup, and an elixir.

Medi ci nes i dhese ag&j;]% . %&Qﬁge prepar ed by standard net hods, using
any agent appropriate selec as needed from anong those normal ly

enpl oyed as addint i ; exGi - B o . disi nt, a

| ubricant, a swel Ig;iﬁyglnggﬂt@ﬁg\ﬁe?gﬂl%g&%ld%ﬁa%c%ur%alasge%%ﬁ%ggg
plasticizersha stahiddZeiondd @MidsePtiFl §Po@PLi oxd d_@ﬂ'tpré?fé:&ikplrﬁrg o a
solubilizing aid, a suspending agent, an enulsifier, a sweetener, a
preservat i westley buf¥ @rny Bami daieptolip and an heiokgt @at fofl P38 no groufxanpl es
of dosage forns for a parenteral pharmaceutical conposition include an
injection, AP Nntment, a gel, a cream a poultice, an aerosol, an

i nhal ant, a spray, an eye drop, a nasal drop, and a suppository. Medicines
in these ddsdieldaim Carfbea brebareeby st andard net hods, using any agent -
appropriately sel ected as needed from anong those nornmal ly enpl oyed as
‘additives such a$€a3dCaFmeidrnesh C&ﬁﬁ%é‘&qﬁycl, G S dBiat Zisg aid, a
hunmectant, a, - ?‘;‘b reservative, an antioxidant, a fragrance, a gelling
agent, a neUtTaliZEred &S5t (il HHY PR birrEP e Ghssiasti ¢ agent, a
surfactant,. or . . vi.scosi ty.-enhancer hunectant, a
filler, an a slg%apet iagrr?lpuro(?rn%é%éhﬁrla %uosd endi négyfague%{?m %*Zﬂyg Bt ndRr . 410039]

- The dose of: & ©ompound hayi e I ) or a

phar macol ogtiliia% y accep@bléeﬂédg]'t a?qué‘lredeo o%@? n%s&d%é)ée’n ing on the synptons,
age, body weighiorcathyiheyking, ose r Bl&rodfnihe;dsug to be adninistered
-in conbi nati on. However, normally, a conpound having the general fornula
(1) or a phanmeegagicaldyowsceptait e &adirsher egfons, psef erably

adm nistered in a range of 0.001 ng to 1000 ng, 1n terns of the anount of.
-t he conpourtd iHadviongp it ygeneralp f ar mMilwfdhut pergasiubt £ presuned to wei gh
approxi mately 60 kg) per dose, systenmically or locally, once to several
times a noftifluereduty sz, t3 reslfal weekoutoyl onceup,o several times a
day, orally or parenterally, or via the intravenous route continuously for
one to 24 HOWEORSIHY L [Tl @ difdufsioraitixe J¥Rtedi@nts can be used in
conmbi nation w.th %éﬁjhar ceutical conposition of the present invention as

needed as IGd @S SHI Bet 19 Y Rgredieitr GBey ht X 94Raid the efficacy of
t he present,.i tion, The present invention al so enconpasses a nethod
for-pr eventqlriflgl/ %;}é)éltelxr}/gl t%reoué%’oragnterrftﬁo%oe]ﬁ)kb‘?}%las%%?u%’orﬁri si ng

admi ni steri Q. f resent. isvention or. a pharnmacol ogically
accept abl e sat?:1 ther et)é{‘&ﬁ gtg%glpo’ b Gf‘lnexl‘inffe]lupcgr}‘leospern(?p3flnv lﬁ?lil%’n Further
enconpasses, d#3& 10fo 2R ATPO WL @ t$%ﬂ&§&x§gtﬂﬂ%%&6‘ of a

phar macol ogi cal 'y acceptiable sal’t thereof for e production of the
af or ement i eriet 1PhanERCHUL |G u 0P asi tdib rdi04kl1 (FHasup!l ation exanple 1)

Powder Five granms of a conpound of the present invention, 895 g of
| act ose, amdhlbG®edhofl amoraurst ar cli carle rewed, bygrody ender to give a powder.
(Formul ati on exanple 2) G anule ~ Five grans of a conpound of the

present i nentdhdipr®@85 vy afrduact eseshlanchbhQhygl af rduwy substi t ut ed

hydr oxypr opyl cel | ul ose are m xed, followed by addition of 300 g of a 10%
aqueous soldHIGR TEP IR0 ¥ s dpy |deld tHosth L o rarsUl tg e xture i s
kneaded and granul ated using extrusion granulation equi pnent, and then
dried to givéddogeatuled.(GFerlmazat i®Wxanpl e 3) Tablet Five grans of a
conpound of  the gresgnt i nventi on, 90 % of -l actose, 34 g of corn starch, 20
g of crystalline"EePlGrGEERtaRAE §loFPnadhesvumiretealtard de ni xed by a

bl ender, f%'u'b%%%u@édt QA’bllt%t taI rlll%l%sgler}lg a%c;[ma.bl Etxarq{% rélsnethte()J‘:e%lf\/e a tabl et.'
include a fluoromethoxy group, a difluoromethoxy group,.a

trifluoromethoxy group, a fluoroethoxy group, a



[0042] (Test exanple) (Test exanple 1) Osteoblast differentiation test

ST2 cells, murine bone marrow derived stromal cells, (obtained from Rl KEN)
were used.- - 39 - In this test, a-MEM nedi a (obtained from
G BCO BRL Cat. No. 10370-021) containi g X0% (v/v) of inactivated calf
serum (obt ai ned from Hycl one Laboratories, Inc.) and 1% (v/v) of
Penicillin-Streptonycin Liquid (obtained from @ BCO BRL Cat. No. 15140-122)

h i nbel g % - d. In this test |
UL tur i ng. vist Bort o Pasy 2000 1 retibat oF - L 37Eo “BSHE Rty drt y, 5% oc) -
[ 0043] The @l@cgleggzﬂg W%g%%s é{\B&ffﬁQ&fl&B?%B%g %gf%hd da 0.25% trypsin

sol ution (obtained from BRL Cat i spersed in 10

m. of 10%&&8:@1\@40&@5@%%%@,thfn;@bkébM@asﬁycekbﬁﬁt eQ by
centrifugation (25C, 800 rpm five minutes). Then, "a cel | “suspension

cont ai ni ng GO0 pbothex g ed + s @ftﬂﬂ%ﬁ&ﬁoﬁ%&k%@r@ﬁppaéed The cel |
suspensi on was then di spensed into 96-well plates (the product of Falcon),
100 1AL perfwedtoprentaladensityumf A000ftebtspanrtiylokol bovad, by cul turi ng
for 24 hours. To the wells, except for the bel ow described well containing
a control WUQW%@W wasupli spehbedrahekyhakyconeentrati ons of
0.01, 0.03, and 0.3 pg/m. To the well of a control group, DMSO was
di spensed eﬁl%hf‘?rn%@e@blﬂ:}é%t?%wlﬁm %ftelﬁ_b/bl@wk;?xm@wg?@up days of

cul turing, ﬁéflwt of al kal i ne phosphat ase (ALP) was neasured in each
gr oup. [0049 A9 }é?f@ﬁtg%‘?u% alet: @/F%yoﬁagr%@m%auas £ol | ows.

That is, ch well of_t e ure pl at es was
conpl etel y rem)vedg}(gghﬁ wel 9" Wels then Or%m%l IB?IX& %ﬁ%ﬂgi ng 100 W, of
Cul becco's phospiale Byl erc ol a e 1£om G600 B Gl o, 14100- 120

and then renoving it. A cel ‘at e so ution conta I\/gC12 and 2%

(V/v) TritomédiQf {1%hape)r Was, pgecpfé@ﬁo%gtﬁb§9e&§§9pat 50 i1 L/well,

followed by stirring at roomtenperature for five mnutes An ALP substrat e

sol ution cantiathiswgpathdy dje3lENal aeh Ner o YéKex {Pu Eo&??nhcm | ndustri es,
Ltd., Cat. No. 099-03112) and 20 nM pnitrophenyl ate (Wako Pure
Cheni cal | miugtramsprdpaky gMup,Mr.1a17tﬂ26k43ar@\1a60p®gpagedupnd di.spensed
at 50 W/V\B||', and the plates were left to stand at room tenperature for
10 minutes.[®BUbskequent |y, absorbance was nmeasured by a nicropl ate reader
(Bi o-Rad Laboratories, Inc.). Setting the neasurenent value of the control
group of edeh Ptk %t 0% tdeoumcr ease (9% in al kal i ne phosphat ase

activity in the test conmpq ')J%(gtadd'tlon group was cal cul at ed, WhICh was
assessed as t he?d&gfee Sof 8EH R 3 % fe ia TR UIRRAEE 3 tOIn this

exi bi 104 & | Rr 638 "SF 3000 of R4 P OHNaIT TR s pRATHCE BEk | vi Ly at
0.03 1 g/ My, d Testy eXAmmls @), OxR6) s, foromLi Rzl phi pigign test
A C3-C6 cycloalkoxy group:
A group iﬁ which an oxygen atom is bound to the
aforementioned C3-C6 cycloalkyl group. t is preferably
a cyclopropyloxy group, a cyclobutyloxy group, a
cyclopentyloxy group, or a cyclohexylexy groﬁp.
A Cl-Co6 alkoxy Cl-C6 alkyl group:
A group in Which the'aforementioned Cl-Cé6 alkyl
group 1s bound to the aforementioned Cl1-C6 elkoxy group.
It ie preferably a mephoxymethyl group, a methoxyethyl

group, an ethoxymethyl group, an ethoxyethyl group, a -



Ei ghteen day-old ICR mce are purchased fromJapan SLC, Inc. and used in
the followi ng experinent. Mce are sacrificed by cervical dislocation, and
the left and - 41 - right fermur and the tibia are excised. After renoval
of surrounding tissues, the femur and the-tibia thus excised are m nced

- wWith scissors. To the fenmur and the tibia thus mnced, 10 nL of

15% FES-aMEM i s added, followed by stirring for one mnute. Subsequently,

t he supern j I ich.s filtered through a cell strainer
(Bect on, Dﬂ%ﬁg%! netgl??ld1 (é‘%trropqgjn’y;mll eﬂnc?x)éégé s%gn%{%%pbfo‘so% t housand
- cell s/mL of, JR%.FBS M Qprepared. The cell suspension is then

di spensed i'nto 96-well” mTcroplates, 100 1.1L per well, at a density.of
50000 cel | & weldce f@dﬂ&yyectlb__)cgzugltwgyg?f&gp 24 hours. Activated vitamn D3
(Sigma, Cat. No. D1530) is dispensed into each well at a final

. concentration o 2@onM iTowhhehwelhes a fexeaRintfiandde belowidesgy i bed wel |
containing a control group, the conpound is dispensed at final

concent r at igrs10fi 0.BND. W08, t1kE I3 famhndh3i tnégd/el-Cdoalhexywedtow. a
control group, DVMSO is dispensed at a final concentration of 0.1% (v/v).
After five Idays gircfignailivng ndraamethoxpfgtaun r at eregsdsyantosaei d
phosphat ase (TRAP) is neasured in each group. [0046] The neasur enent
of TRAP actdRAYRy a8 FetOrmsd Xy 10w, ThaRthexyeHeomeddIPRP n Fach wel |
of the cultyre plates is conpletely renoved. Each well is then washed by
di spensi ng %66?’%@%10%1 's Phds phatRODIFFROFBHIEPHed from G BCO BRL
Cat. No. 14}\19%- JC414—) 6anaqkt q]ean ;rvlem)vlion it. An acetone:ethanol mxture (1:1)
is added to the vvelqs and 161t T of" Ofe’ minute for fixation. The - 42 -

fixation mxtureg | en._r d d Myl i r.f.or Si a
Leukocyte acid g’hgggtﬁ tgge% i;é%( §|%§m§ﬁt %akllt%. r%gr%ﬁtﬁ)%n}%dgcq%r 30

m nut es. Afdiefy 1 i 41 sha g 44 BHdho ](%gmp& of;+10% sodi um dodecyl
sul fate (Wako Pure em cal Industries, Ltd. t.” No. 191-07145) is

di spensed, graddcawed by stingding £i0inmd i o nut es. Subsequent |y, absorbance
is measured by a mcroplate reader (Bio-Rad Laboratories, Inc.). Setting

t he measur é@rehit GlalQfe adfkyilenicontadlorgy buprefp each plate at 100% the-
decrease (% in TRAP activity in the test conpound-addition group is

cal cul ated, whi éhgirsugsdaswbd cas tiwoe ods ttdec ladstr memsitdng® iGikids ti ng
activity. [0047] (Test exanple 3) Effect on bone density Eight to 12
week ol d fendive R?MH%t@WTﬁ%Jr@]a@écﬁm#W@mme]s Rivep - Ldborist ori es
and used in the follow ng experinent. Rats were anesthetized with an

i ntraperi t'ﬁ@ﬁer&&%ﬁyniastagﬁqtﬁwjﬁmW%VWH Befopent yl  (Kyoritsu Sei yaku
Cor porat i o@ ,diar&q_t&e%lq(o hor.ecto% or sham surgery was perfornmed. Fromthe
day after surgery, a suspension GiEiHeY 1%8f Eonpound in a 0.5% net hyl

cel l.ul ose sol utiyo ko P ical lndustries, Ltd. t. No. 133-14255)
‘'was orally adm I‘ﬁ’i ?fé&gdggngé%ggggﬁ %%'lerglay%gcoén v%/eselgouﬁdx%aoee hse after

“adni ni st 1 atd Arendif ' JrAIS WeIEs %M@ﬁﬁ%éﬁfrﬁﬁﬂ%%r&ﬁémg@ il ood from

t he | ower abdom nal aorta under Somnopentyl an esia, and the left and

right fenmumpmersexaised.did48l1amiddarbony1d§ efrs@poval of soft tissues,
t he bone density of the fenur thus excised }\]Nasirrg%sured by a DXA appar at us,

DCS- 600R (A akia A26-C6 ldltky)lamlihe honesrdensgtyup@s assessed in the whole
femur as well as in three equal sections of the whole fenur, nanely the
proxinal end, tAegshabt inamtithe tdistefl térdaforementioned C1-Cé-
alkyl groups .are bound to an aminosulfonyl group. It is
preferably a dimethylaminosulfonyl group.
A di Cl-Cé alkylphosphonate ester group:
A group 1n which a phosphonic acid is bound to the

~ aforementioned C1-C6é alkyl group. - It is preferably

diethyl phosphonate.



[ 0049] In this test, the conpounds of Exanples 9, 33, 36, and 118
significantly increased the bone density at 3 ng/kg or |ess. (Test exanple
4) Effect on healing of fracture Twelve week old fermale F344 rats are
‘purchased from Charles River Laborateri2és-and used in the fol | owi ng
experiment. Under anesthesia with Somopentyl, bone surgery is perforned in
accordance with the nethod of Li et al. (J. Bone M ner. Res 1999, 14: 969
to 979). Frampiche day after surgery, a 'suspension of the test conmpound in
a 0.5% et hyl cel l.ul ose solution (Wako Pure Chemical Industries, Ltd. Cat.
No. 133- 14255)s Waso 0y-addnbadii Nistered, once g-day, six days a week. Six
weeks after admnistration, the rats are eu hanlzed by renoval of whole

bl ood fromthe hﬁ%@&e&b@@ﬁ@ﬂa@ramﬁtaaﬂgyyr&inaynyyn@go west hesia, and the
femur was exci sed. After renoval of soft tissues, the bone density of
the fenmur toius extirsdd gyasapve as uiechHyl Bn hongr St £ gt hi pebszi h iy

i nstrunment, MZ-500D (Maruto Instrunent Co., Ltd.) A three-point bending
test is perfrUured aramdartin st remth is bsbedsetepany hegnexp muan | oad. - 44
- EXanpl es [ 0050] <Exampl e 1>

8- (3- Fl uor & 13ldtloxgpstieny B -th g drdpht rw e nea 20y ebd hoxandwie: [Cheni cal

formul a 4] a) .Ethyl 8-(3-fluoro- droxyphenyl) 1, 6-
nphthyr|d|ﬁéggk%ﬁmgéﬁﬁﬁhégh grouRNt%l?% ¥X TPREIRy L gfoup, a

8- brono-1 nap s1! i ne- - car hox I 8 35.2 mMmo

bis(tri phegcyﬁ pho§’p i ne oAt oqrorﬁpc’h?/ao grﬁy(ilﬂjgso%u%@ojmﬁ‘(ls R Ul

pot assi um car honat e $
( met hoxynet hoxy) - 3- 3Aﬁ§l6%§ﬂ%ﬁ lE?%ylgi%r‘%é%ranethyll 3, 2- di oxabor ol ane

(12.99, 45.(poyml) was added to ethanol (300 nmi) while dissolving, to which
wat er (2.53 m.) was further added. The resulting reaction liquid was
stirred at 90C peeremrabheursubREek uanhist Hegema W@l hahfitrgy t¢Rol i ng,

et hanol (300 nL) and concentrated sulfuric acid (32 nL) were added, followed
by stirringeater3C floamds niInuteease as folAfdwes: cooling, the reaction liquid
was slowy added to a suspension of saturated agueous sodi um bi carbonate -
45 - and etfyl aabgdarsylAgsolipd pr beilpigeat gdouphi eh hedogeold edted by
filtration and dried to give the desired title conmpound (8.42 g, yield
77% . 1H Nmk(.\/éwseiow) & hpl3gqEH ClCY alkoxy Hpourh, A qRK16] = 7.1
Hz), 7.08-7 :lk3]_(a %752755(1Hn’)785 (1H,_dd, J = 13.1, 2.1 Hz),
8.28 (1H, @lKylEmgnecgnpornyloky giowp, F LB & 1pdkyipmmng KHO®), 9.48 (IH,
5)- NB(ESl)p%GonS§£y %uggkltuted by groups selected from the

substituent group B,

a piperazinyl group optlonally substituted by groups
selected from the substltuent group B,

a tetrahydropyridinyl group optionally substituted by
groups selected from the substituent group B,

a vinyl group optionally substituted by groups selected
from the substituent group B,

a Cl-C6 alkyl group oﬁtionaliy substituteq by-groups
selected from the substituent group B,

a Cl-Cé alkoxy group optionally substitutgd by groups

selected from the substituent group B, or



"~ (I'b) 8-(3-Fluoro-4-hydroxyphenyl)-1, 6- napht hyri di ne-2- carboxam de

Et hyl 8- (3-fl uoro-4-hydroxyphenyl)-1, 6- naphthyri di ne-2-carboxylate (100
g, 0.32 mmol) synthesized in Exanple 1 (la) was dissolved in a 7M
ammoni a- net hanol solution (10 nm.), fell26wed by stirring while heating at

~ 80C for three hours. After cooling the resulting reaction liquid to room
tenperature, a precipitated solid was collected by filtration to give the

desired tit COHP yd 69 E : ;12 (1H,
t, J =809 alHgt)l, Ll 3]?1%6 n)ﬂ%f% U %éﬂsy,ig#%é@%%?%%’?eﬂ - 12.8,
2.1 Hz), 7. br , = 5; , 1H d, J .= 8.5
Hz), 8.87 ( H,g(rsjf%?p%.sf?e(%%@gf)ﬁ.%%AB o5 21:1.5112%3%( ﬂ?‘%-[ﬁ’[ 0051] <Exanpl e
2> 8- (3-Fl woroadhfRrbden2atom or a halogen group, _
hydr oxyet hoxy) et hoxy] et hoxyl phenyl ), - 1, 6- napht hyri di ne- - carboxam de - 46
- [ Chemi calR*tormblydrBpen @2ajn, Eshykethyl group, or an ethyl group,

- 8-[3-fluoro-4-(2-12-[2-(tetrahydro-2H pyran- 2-

yl oxy) et hox@ficet hoxy} et hoxy) pheny1] - 1, 6- napht hyri di ne-2- car boxyl ate

Et hyl 8- (3-fIl uoro-4-hydroxyphenyl)-1, 6- naphthyridi ne-2-carboxyl ate (300

ng, 0.961 Al )CEymthediZzed in Exanple 1 (la) and |
2-{2-[2-(tetrahydro-2Hpyr an- 2- yl oxy) et hoxy] et hoxyl et hanol (338 ng, 1.44

mmol ) were di ssgdlo\ﬁd plrﬁ%te(ﬂaﬁ’ fre SP@.SOlerLu)e,r%Jtso A &F S MS on of

t hyl i byt yl.phosph 48 ny, 1.44 nmol) in tol 3.0 m
e a0ged. 01 FoRba by oL FACK Bt OCPOF e Rour: HOBE 'S mibesgen

at mosphere., .. nohhg, Iesyl ti Sacfl d qui oy v rat nder
reduced pressn.luorrep, oan t]h:,yjlr'es%1 uc're thltﬁ%%%(?lh%gl x@:’ ﬁ%ﬁd@b@ﬂ% ica gel
col um chr onafRarapBr {dhexane ohn .2 acet M Sohedidgh, -2 301 70, VIV) to give
t he desired tiy?ilye Gonpourid (353 g, yield 70%. I?%—NM‘-\‘ (CDC13) 8: 1.48 (3H,

t, J = 7.1d4H)Luckdttheh 85, (&H1udsordett:dy /6 { 2t Mhydr ISP H- dH m,
3.47-3.53 (1H, n), 3.60-3.66 (1H m), 3.70-3.75 (4H ), 3.77-3.80 (2H ),

3.85-3.91 (2K1any,) 8. P (2H 2-1ydrb28=th @2y (2thoxy, 4.49 (2H, q, J -
7.1 Hz), 4.63-4.66 (1H, m), 7.15 (1H, t, J = 8.7 Hz), 7.60-7.63 (1H, m,
7.88 (1H, &d; 3 Byyzogen atgm,- a2cBlEz)ine8 gdbupiHorda FluckideHz), 8.50
(1H, d, J= 8.3 Hz), 8.93 (1H s), 9.32 (1H s). M. (FAB) mz: 529 (MH)+"
(2b) 8-[ 3- HLdHo- 4- (2-{2-[ 2- (tetrahydro- 2H pyr an- 2-

{Jlsimr%) g: E;)i%g]: egh?}(];élr%tgg%x;é)tgg?n;éln]d 1, 6- napht hyri di ne- 2- car boxam de

8-[3-fluorq-4-(2-12- _-I\g_t et rahydr o- 2Hpyr an- 2- yl oxy) et hoxy] et hoxy} et hoxy) phe
nyl] -1, 6- ndpht y_r_iO i ne-2-carboxyl ate (353 ng, 0.668 mmml) synthesized in
Exanmpl e 2 ([%q)) »1@ crude desired title conpound was obtained by the sane
nmethod as in Izzxgrrple 1 (la), which was directly used in the foll ow ng

 yar oxyet hoxy) ot RG] €t hosT SRSy DY o Rapia Ry h RS 3 i de
Into net hapde Ackdbint)a Erlpbdd A Bridid 2-H{2-dre 3 €t F3mdro- 2Hpyr an- 2-

| and preferabie examples of the substituents in the

compound ha&ing the genéral formula (Ia) are as followé:

R%: a hydrogen atom or a halogen atom,

R*: a hydrogen atom, a'methyl group, or an ethyl group,

Z: -CH= or.-N=, and

R°: a di Cl1-Cé alkylaminocarbonyl group,

a Cl-C6 alkyl group optioﬁally substituted by groups

selected from the substituént_group B, or



yl oxy) et hoxy] et hoxyl et hoxy) phenyl ] -1, 6- napht hyri di ne- 2- _.car boxam de .
synt hesi zed in Exanple 2 (2b) was dissolved, to which p-tol uenesul fonic

aci d nonohydrate was added at OC, followed by stirring overnight at room

t enper at ur e. To the resulting reactdien |iquid, saturated aqueous '
sodi um bi car bonate was added for neutralization, and the resulting liquid
was directly concentrated under reduced pressure. Chloroformand water were
added to t i bt a4 fo d - ti it h._chl orof arm
The resul t%ﬁgd%f%gh?lc]z%e@ \Acgésr}jg%yeld %ﬁg\gs%}g?tﬁéﬁﬁ?a%ggsﬁﬁgtggand t hen

filtered and dheudd L3onde dnseconoansratod sder. redigedpressure. The

resi due thus obtai'ned was purified Ica ge r omat ogr aphy
(hexane : ethyl raeet alee 30efetlill sxakQeV/of @tdhWuaetatdnts met hanol ,
100 : 0 - 90 : 10, VIV) to give the desired title conpound (110 ng, yield
40% (2 steps)9 .2dHNMRWDVSO DO 8: 3.42-3.46 (2H, m), 3.47-3.52 (2, m,
3.55-3.59 (2H m, 3.62-3.66 (2H m, 3.80-3.84 (2H m, 4.26-4.30 (2H m,
4.60 (1H, tR":Ja=hydgoke)n atzoB6 @ldhliorihe=s gdoliphlz)or A &lublha 1H, n), 7.66
(1H, br s), 7.78 (1H, dd, J = 12.8, 1.8 Hz), 8.01 (1H, br s), 8.30 (1H, d,

J = 8.7 H)J*®B4 (1H, d, J = 8.7 Hz), 8.88 (1H s), 9.49 (1H s). MS(FAB)
mz:, 416 (MsH) + 5?8(052] <Exanpl e 3> ; : - - '
4-{ 2- [ 4- (2-Car Bam8y'T 8- A&PRr hyri di n- 8-y1)-2- fl uor ophenoxy] et hoxyl benzoi ¢
acid hydr oc{u,l o_réPg;e rCh_ ;ca}a! ormula 6] Tert - butyl

4-12-[4-(2-car banoyTI-1, -’naﬁh hyri di n- 8-

yl)-2-fl uorgphengxyl-et g?%ég%gég%}ﬁ:ﬁglhéio%%@ooé%?h%n;ﬁgylms synt hesi zed

fromethyl 8-( 3-fTuoro- -hap ne-2-¢ r’boaxyl ate

synt hesi zed Iy, AR grdS - {12) (and-4 .&féuﬂgdp‘r

4- ( 2- hydr oxyet'hoxy)benzoate synthesized i n Reference aa?ﬁ)?_e 9 by the sane

met hods as yiresExal A28, am { 2b) (2-anghthene i $sel vedy 1 nylodys . di oxane
(1.0 nL). To the res%ll tzgl n%@m' xture, a 4M HC1/ 1, 4-di oxan%q%olr%t i]g% (8.0 ni)

was added atod™@3] foll owed by stirring overnight. The resulting
reaction liquid was concentrated under reduced pressure. To the residue

t hus obtai ned, #hethtasgl, wasfaddédet coproduces aastispensicomyerandlt he resi due
was collected by filtration. The solid thus obtained was dried to give the
desired ti ti¥Tompound JTELE Ny, ond se| 4 STovdbed HINVR(DNEG D6) 81dl. d1e 4. 55
8.8Hz),7.44(1H t,J=8.5 7.69(1H, brs), 7.81(1H ad, (2H,d, J=8. 8Hz), 8. 03( 1H,

8. 6Hz) , 8. 8H{CHH A/ AP FTHCUNIUH RS Py ket = preferable.

8-[4- (morpholin-4-yl)phenyl]-1, 6-naphthyridine-2-
carboxamide, |
_4—[4—(4-acetylpiperazin—i—yl)phenyl]isoquinoline;6—
carbéxamide,
4—[4—(propan—Z—yloXy)phenyl]isoquinoline—6—carboxamide,
8—[4—(2-hydroxyéthoxy)phenyl]-1,6—naphthyridine—2—
carboxamide,
4-[4-(2-hydroxyethoxy)phenyl]isoquinoline-6-carboxamide,
4—(4—chloro—2—fluérophenyl)isoquinoline—6—carboxamide,
4-(2,4-difluorophenyl)isoquinoline-6-carboxamide,
4-[4-(difluoromethoxy)phenyl]isoquinoline-6-carboxamide,
8-{4-[2~-(tetrahydro-2H-pyran-4-yloxy)ethoxylphenyl}-1, 6- .

naphthyridine-2-carboxamide,



Hz),7.64-7.68(2H,m, J=12.6,2.1Hz),7.92 brs),8.33(1H,d,J =
Hz),8.91(1H,s),9.55 (1H  MS(FAB) m z: 448 (MtH)+ [0053] <Exanple 4>
4-{4-[2-(Tetrahydro- 2H pyran- 4- ‘
yl oxy) et hoxy] bhenyl }i soqui nol i ne- 6- car Béxam de [ Chemi cal forrmula 7] - 50 -
(4a) 2-(Trinethylsilyl)ethyl

{4-]2-(tetrahydro-2H pyran4-yl oxy) et hoxy] phenyl | i soqui nol i ne- 6- car boxyl at e

Into tol ueng (A0 otﬁébaﬁlkyﬂ%gj_;w_lsp;\}ggﬁ)f_t hyl 4-

{[(trifluoromethyl)sulf gui nol i ne- 6- carboxylate (500 ng, 1.2

mol ) was djissghadost Yrsoguinoline-6-carboxamide,
12-[4-(4,4,5,5-tetranet r% , 3, 2-di oxabor ol an- 2-

yl') phenoxy retriecot 1t-et - jathy[dr-o- 2t iy 2 & -6890- e ard- 8- ol ) synt hesi zed in
Ref erence Exanple 2, 4,5- bis(di phenyl phosphi no)-9-di net hyl xant hene (210

mg, 0.36 myoloxy tertirs(:dilperezytl Jdenemoed wne) ped d atk +in £ 4680 xagmide 17 mmol ),
and potassi um carbonate (500 ng, 3.6 mvol) were added. The resulting
m xt ure wasi-gtdthyed 4at{ 4H00C ot fgurdhotids;pyawhdch et hyl acetate was
added. - The resulting m xture was sequentially washed with water and
saturated BHidie,) i@ Dhah drield v R ouscagdviansdd f at e and o
By si1i ca G1S DI Ui T et G RO T hy | acetate, 100 0 - 50 -
TH R DTS 6 G SRR T s (B e S PR TR (B,
1.90-2.02 8-{4-[2-(2-hydroxyethoxy)ethoxy]phenyl}-1, 6-
naphthyridine42—éarboxamide,
4-{4-[2-(2-hydroxyethoxy)ethoxy]phenyl}isogquinoline-6-
carboxamide,
4-(4-chlorophenyl)isoquinoline-6-carboxamide,
4-(4-fluorophenyl)isoquinoline-6-carboxamide,
8—(4—hydroxyphenyl)—1,6—naphthyridine—2—carboxamide,
4- (4-hydroxyphenyl)isoquinoline-6-carboxamide,
8- (3-fluoro-4-hydroxyphenyl) -1, 6-naphthyridine-2-
carboxamide,
4—(lH—indol—S—yl)iSOquinoline—6—carboxamide, and
4-(l-methyl-1H-indol-5-yl)isoquinoline-6-carboxamide.
[0024] |
The phrase'"optionélly substituted by" refers to
either beiné unsubstituted or being substituted by one to
three substituents. | |
The term "treatment" refers to curing diseases or
- symptoms.

The term "pharmacologically acceptable salt thereof"

refers to a salt that can be used as a medicine. A



(2H, M, 3.
=5. OHz) , 3.
= 8.4 Hz)

8.5

44-3.52 (2H m),. 3.61-3.69 (1H m, 3.91(2H, t, ] -
96-4.02 - 51 --(2H, ), 4.24 (2H, t, J = 5.0 Hz), 4.46 (2H, t, J
7.1 8 Hz), 8.09 (1H, d,
8 6

, 1(3H d, J =88 H), 7.44 (2H, d J = 8. )
(1H s), 9.29

J Hz), 8.21 (1H, d, J = 8.5 Hzy, 28.55 (1H, s), 8.6
'(lH, S). (4b) 4-{4-[2-(Tetrahydro-2H pyran-4- .
yl oxy) et hoxy] phenyl | i soqui nol i ne- 6- car boxam de Into tetrahydrofuran (5

M), 2-(tri | - 4
yl éxy> e'g h[);y) hen ‘?@étgf%oﬁsﬁ%‘@ l(%e;%éb C?rgte Jz%@ aqw&?‘gl%zcr%ﬂp
synthesi zegd iy @g%rﬂa &bt arase dﬂbﬁ@&ﬂ@@,aé%%ﬁb as Pl Ut o, of 1 M

t et rabut yl anmoni um fl uoride in tetrahydrofuran (1. , 1.2 mmol) was

added. The agsuld igag oMivHAT RIS &3t ifdeds Bth r@%@é@@@rﬂ weidor two hours
and then concentrated under reduced pressure. The residue t hus obtai ned was

di ssol ved imesghemetitnd fvor nemd ef () mMych ta sl tchi anrefe e cht ©raslea (660 ny,
12.3 mmol ), 1-ethyl-3-(3-di nethyl am nopropyl)-carbodiim de hydrochl oride
(590 ny, 3."pPhampiaco Lbdiymrldxy -addrerizdt 14 ezl e tomohydr'ate (470 ng, 3.1
mml ), and triethylanmne (2.1 m, 15 1 mol) Were added. The resulting

m xture was sti FEBICERERLRI @Pﬂamﬁtlelso@% Peperdanod cxigatdivch wat er was
added, foll owed b .extraction di chl oronet hane_three tines. The _
resul ting GFGEMTEAEy eramds C?ﬁvﬁtectoefd P RRIHSY o t S REFIRRY brine, and

t hen dried .over anh dro odi u ul.fate. The solvent was disti)led off
under reducéd s rlélc raééladaﬁltlhd%etc?o]t a?"h]etd %%k p"iﬁlﬁ‘l%%dblﬁfmm lica

| col t thyl, acetat 0. 0- 95:
gel colum %tlrorr% |zed'( dl; acetate ejt%ml ghol, , 10(

5 VIV) and recrys rom rfet ano ce% e exane oglvethe

desired titds %O%Qlél’]_d =508 411 I [Mip 37-1.50
(2H M. 1.85-1.05 (2H°T, 3 34- e ”E&%%Sl%%at( éaﬁ%lgms 79-3. 87

(4H, m, 4.588+4. 24 (BAdadis BééH@(éQit(%uéh-a§3éh}ﬁ9meqh dBbhotind = 8.4
Hz), 7.62 (1H, br s), 8.11 (1H, d, J 8.5 Hz), 8.23 (1H, br s), 8.28 (1H,

d, J = 8.5dgdd)t, & 3FitHylsgnirk 457aJ(tJ,H,a P iu38 dndihe Ss)al‘dVS(dFAB) m z

393( M+H) + [ 0054] <Exanpl e 5>

4- (4- Met hoxdiphsemylopysedqui yiain imes 6s2cler,b ox ahi dec JCheny atidorsal @, 8n

Under a nitrogen atnosphere, ammoni um chloride (133 ng, 2.49 mmol) was
suspended |Nrrnteélhu’ém>el£{€2ﬂ@im€) salg whi oty tivd et rsd |l umd ium (a 2.0 M tol uene

solution, 1.13
pyrrolidinopyridine salt, and a picoline salt; or an

amino acid salt such as a'glycihe salt, a lysine salt, an
arginine salt; an ornithine salt, a glutamic acid salt,
and an aspartic acid salt, of which an alkali metal salt
is preferable. : -

[0025]

Preferable examples of a pharmacologically
acceptable "acidic salt" of a compound of the present
invention include a hydrohalide such as hydrofluoride,
hydrochloride, hydrobromide, and hydroiodide, an
inorganic acid salt .such as nitrate, perchlorate, sulfate,
"and phosphate; an organic acid salt such as lower
alkanesulfonate such as methanesulfonéte,

trifluoromethanesulfonate, and ethanesulfonate,



m., 2.26 mmol) was added dropw se.at 0C. The m xture was warned to room
tenperature, followed by stirring for one hour. Then,
2-(trimethylsilyi)ethyl 4-(4- methoxyphenyl)i soqui noline-6-carboxylate (172
my, 0.452 mol) synthesized from 2-(tri2zitethyl silyl)ethyl 4- - 53 -
{[(trifluoromethyl)sulfonyl]oxylisoquinoline-6- carboxylate by the sanme
nmethod as in Exanple 4 (4a) was added to the reaction |iquid while

di ssol vi ng dﬁl%&l@d&% (e Y pdrPld onech Byn std réﬁcﬁlgpﬁt 50C for three and

a half hours. - After cooling to 0C, sodium sultate decahydrate was

added, fol ltomegtdusstidddidg ain rQBteapesad useic Asoh i ds pAestpiLate was
flltered off. The filtrate was concentrated under reduced pressure, and the

resi due thus:lohtesi nadnavas qurdfdeichdte basitrsté) cas@etb£0d PMartrate,

chr omat ogr aphy( hexane: et hyl acetate, 100 : 0 -90: 10, V/V,ethyl acetate:
met hanol , 1@xe0lat<Q8 and mal/alt ;0 argl een tdrei mesaced 441t esm:ccinrpmmal (51 nmg,
yield 40% 1H-NWVR (DMSO-D6) 8: 3.87 (3H, s), 7.16 (2H, 'd, J 8.7 Hz),
7.51 (2H, dJlYJ:l'neB s ) @ Zye0neElLsalgy, sa)n FJrginingd salt J aﬂs 5 Hz), 8.23
(1H, br s), 8.28 ( 1HdJ—85Hz), 38(1H s), 8.47 (1H, s), 9.37 (1H,
s). MS(El) Qi t e (sm [@Oggiutamlc %E%én%ﬂ”e p>And an aspartlc

3I ggh(eﬁyﬁf?ts%dngﬁ%ﬁ?,ng% &5?5[% ?Ff%oq‘anllder particularly

‘hydrochloride, 1is most preferable. :
[0026]

A cbmpound of the present invention or a
pharmacologically acceptable salt thereof may absorb
water, contain hygroscopic water,.or form a hydrate, when
left in the atmosphére or subjected to recrystallization.
The present invention also encompasses compounds in such
various forms of hydrates, solvates, and crystal
polymorphs.

[0027]

A compound of the présent invention, a

pharmacologically acceptable salt thereof, or a solvate
. thereof may be present as various isémers such as
geometric isomers including a cis-form, a trans;form,
etc., tautomers, or enantiomers_such as a D-form and an
L—fprm, depending on the kind or combination of
substituents. Unless otherwise speéifically restricted,
a compound of the present invention encompasses all of
these isomers and stereoisomers, and a mixture containing

these isomers and stereoisomers in any ratio. A mixture



"[Chemi cal formula 9] - 54 - 0CH3 (6a) 2-(Trimethylsilyl)ethy

- 4-[4-(1l-acetyl-4- hydroxypi peridi n-4-yl)phenyl]isoquinoline-6-carboxyl ate
Using 2-(trinmethylsilyl)ethyl 4-
{[(trifluoronmethyl)sulfonyl]oxy}isoqui 2@l i-ne- 6- carboxylate (800 ny, 1.90
mmol ) and 1-acetyl-4-[4- (4,4,5, 5-tetranethyl-1, 3, 2-di oxaborol an- 2- -
yl ) phenyl ] pi peridin-4-ol (983 ng, 2.85 mmol) synthesized in Reference
Exanpl e 10, K it o) . Y 09 s i ned by
the Same msthod 40 i 1 Bkt er et eang 5o (hay MERRRY crt ™ 522806 (ont
s), 1.11-1.46 dddrddionl. 86- 1.98 (2H, m, 1.92 (1H s), 2.03-2.18 (2H m,
2.18 (3H, s), 3.12-3.20 (1H, m, 3.63-3.72 (1H, m, 3.76-3.83 (1H m,

4.43- 4 48 (2H, m cohplImé. 6F (tll'é PHasehtdb3 {dhtibn LS. élnd‘&ﬁ agseﬁﬁ (2H,
d J=8.4H) 810 (1H d J = 6.6 Hz), 8.21 (1H d J = 8.6 Hz), 8. 49

(I'H, s) 8.B64 dddH ed)coBhd,lHamsgly 4 689mpound of the present

4-14-(1- Acetyl-4- hydroxypi peridin-4- yl)phenyl]isoquinoline-6-carboxam de
Usi ng 2- (trimearrydai [0 )wtinh ohd 401 Imacetyldeoms are substituted with

hydr oxypi peri di n-4-yl ) phenyl ] i soqui nol.i ne;6- carboxyl atg (600 ng, 1.22 nmol)
synthe5|ze&QQ$QBéﬁnﬂ%9¥5%%ﬁmplﬁhgﬁﬁesﬁved%blﬁl%rc@ﬁ%o%ﬁ (331 ng ,yield
69% was °b<ﬂ¥ﬂ§9 by the sane nethod as in Reference Exanple 4 (4b). 1H NWMR
(DVBO- D6) 6" 5- 1. 73 (2H, m, 1.77-1.86 (1H, m, 1.95-2.04 (1H m, 2.02

1H, 2.89-2 3. 41- 68-3. 74 (1H,
El 30- Z) 36 (lH r%)%rt 36 (%ﬁ P Sef zlrv(ﬁ%lt’lc?@flﬁ% %mpa(srs%szr%H s),

Gr oo S Gl (#?ﬂ%%%ﬁ % Bl s S Rk 2

390 (MH) + 2 (pﬁ&)dﬂl& 4d Iy Acsidunky Shdr Bad el ra %?!19';5 OPYLE AL05 4pe

yl ) phenyl ] i soqui nol1 ne- 6 car boxam de Trit1 Uor oacetic acid (3.00 nb)

was added tewretdwledt-into an amino roup, a_hydroxyl group, a
[ 4- (1-acetyl- 4- hydroxypi peridin-4- y?)phenyl ] i soqui nol i ne6- car boxam de (209

ng, 0.537 methoxprloduced i rarkkaiipt el Bk 6bj , thol tomecuhy sfitkhéng at 50C for
24 hours. After cooling, the resulting reaction liquid was

~ concent r at eidhuarderon ériuded prlessis eor amadéhephesidluegihads obhdinednwas
purified by basic silica gel colum chronmatography (ethyl acetate :

met hanol , EOBRRPIEs o5 a Fouy \éOJtI@lrwv%U@headéé@cﬂlé@lgtm%u@@n@@@ﬁd (156
ng, y|eId 78 . IH-NMR (CDC13) 6: 2.07 (1.32H, s), 2.11 (1.68H, s), 2532.58
(o 88H, m deEEAleGa EreH NRd- 3. ‘6613 5/0 Pa992+ 1%y, t3. 965, 73 (0. 88H,

R e e s e R R
S s e
Ltd.) Vol. 7, Bunshi Sekkel (literal translation:
molecular design) pages 163 tb 198. More specifically,

examples of a ?rodrug of a compound of the present
invehtion having an amino group include a 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,
pentylaminocafbonyl, (5—methyl—2—oxo—l,3—dioxolen—4—
yl)methoxycarbonyl, tetrahydrofuranyl, pyrrolidylméthyl,
pivaloyloxymethyl, and tert-butyl). Also, more

specifically, examples of a prodrug of a compound of the



9.41 (1H, s). MS(FAB) mz: 372 (MtH)-' [0056] <Exanple 7>

4- (4- Chl orophenyl )i soqui nol i ne- 6- car boxam de hydrochl ori de [ Chem cal
formula 10] Cl . (7a) 4-(4-Chlorophenyl)isoquinoline-6-carboxam de From
2-(trinmethylsilyl)ethyl 4- {[(trifluerawethyl)sulfonyl]oxy}isoquinoline-6-
carboxylate (6.00 g, 14.2 mmol) and 4-chl or ophenyl boronic acid (3.30 g,
30.0 mmol ), 2-(trinethylsilyl)ethyl 4-(4-

chl or ophen | SQOUI ine-6- | at, g i el v s obtai ned by
t he sane né%%%d asJ?ﬁkﬁgghp g%%p?g%f£ %ﬁ%&%%?% %§¥%§ ?%?%d%%ﬁ%ound (3.90 g,

9.9 mml), dhedes ried JHtdre 9 yj gl 9 s obtai ned by
t he sane nefﬁ%h as fh Exéhple 4 (4b). %%iNﬁ%?%%m%éa%Egpi%?&g.62 (2H, d, J =

8.5 Hz), 7.a1681(eldd,broi)sphb®Bf {24, dor SocrB: S Hfor Seddnbld, HheJ = 8.6
Hz), - 57 - 8.25 (1H, br s), 8.31 (1H d, J = 8.6 Hz), 8.31 (1H, s), 8.51
(1H, s), 9.ct®p(clidd sin WS )thd Zh 2B M T )grddd)is converted into

4- (4- Chl orophenyl )i sogui nol i ne- 6- car boxam de hydrochl ori de Into

met hanol (28Gtvl),, pklm-taghl ormphearydyl sogivabbyhe- Sucatboxanideafdl 9 g,

- 6.7 mmol ) synthesized in Exanple 7 (7a) was di ssolved, to which a 4M -
hydr ochl or idc 2deild- dirsk sHaesditansim e thyl Qorhemy ) ) wad laddedhorAf t er
stirring at room.tenperature for 30 mnutes, the resulting m xture was
concent r at & éﬁaﬁgdhcéﬂ“ﬁﬁeg%iw%ﬁ HF QA t P hof prItRREN Gt sibf ect ed to

azeotropic distillation with diethyl ether, followed by recrystallization
from met hafo1<di et MY erH&” thc?vg]ir{ﬁz & hcearg?e%’wjeag??‘f? et frfl (2 g, vyield

030 A MBI 09 Bk S8, Bofh) SR H) IO B & - 85
) 3 8. g;} E (J)algug%%tea ik ae'ﬁ?%al)mgl%gfs‘?‘d{el%or@our?d 6th (M) endBHY oY 7
4-{4-[for myrdowet W eamynolheyl iUy Nessterified, :

‘ carboxymethyl-esterified, dimethylaminomethyl—esterified,
pivaloyloxymethyl-esterified, ethoxycarbonyloxyethyl-
esterified, amidated, or methylamiaated).

[0029] |
(Production method)
A'compound of the present invention can be pﬁoduced
by applying various publicly known productioﬁ methods,
while taking advantage of characteristics based on the
basic structure of the'cohpound~or the kind of
substituent. Examples of publicly known methods include
methods described in "ORGANIC FUNCTIONAL GROUP
PREPARATIONS", second edition, ACADEMIC PRESS, INC., 1989,
and "Comprehensive Organic Transformations", VCH
Publishers Inc., 1989, and the like.
Upon production of a compound of the present

“invention, depending on the kind of functional group, it

may be effective, from the production technique point of



car boxam de [Chem cal fornmula 11] - 58 H3C,N,j',F1 (8a)
2-(Trimethylsilyl)ethyl

4-{4-[(tertbutoxycarbonyl) (methyl)am no] phenyl | i soqui nol i ne-6- carboxyl ate
Into N, N-di net hyl formam de (30 nL), 2- 30t nmethylsilyl)ethyl 4-
[[(trifluoronethyl)sulfonyl]oxy}isoquinoline-6- carboxylate (1.50 g, 3.56
nmol ), potassium carbonate (2.46 g, 17.8 mmol ), tert-butyl

nmet hyl -[ 4- (4, 4, 5,5 t - 2 dj oxa an:2-yl)phenyl]carbamate
ret iyl LA G o BEbatEind due 25 gL 0K aPREG) 202 2 VHARNROVLE 22

bi s(di phenylphosphi { 0 &H@% 1 pal | adi ' r onpl ex
(291 ng, 0.356 mmlnggamleﬁédfssoll\%léﬁwj?gﬂ%ﬁm ggﬁsi%%%?nggﬁgggﬁvgor one
hour under @dig rogere@t ABS Phes efunctionit €4r609/HH0a thegresul ting
reaction liquid was concentrated under reduced pressure and a solid was .
filtered ofdgnvextdidvissl dyow@sin ngdwardie di chl or onmet hane. The resul ting
organi c | ayer was concentrated under reduced pressure again. The residue

t hus obt ai ned waseapgrliefs ed hyhebdasinctsidriada ogedure al o dEhraomratnoigraphy
(hexane : ethyl acetate, 100 : 0 - 80 : 20, V/V) and by - 59 - neutral
silica gel TotWim &HroheRagk apfgul heXahea : carhykyhcetate, 409 : 0 - 50 :
50, VIV) to give the desired title conmpound (1.28 g, yield 75%. 1H NWR
(CDC13) " 8: TP ok)the preteakiyoHreyp Hb%ne?gwn%i)gd%.%emH, 's),
4.41-4. 46 H _m .42 (2H,. d, J =8.6 Hz), 7.47 (2H d, J = 8.6 Hz), 8.08
(1H, d, J idz@eﬁ%ﬁ%%g Jsf?zogliﬁ‘h‘?dfdl,v% ‘gr-%?%s Hzfj,o%%‘il?l%}{mékj?sé%es (1H s),
9.29 (1H, s)...,0058]..(8 Testsbutyl. [4-(6-C moyl i soqui nol i n-4-

yl ) phenyl ] nﬁettmlyﬁ%gaeﬂ)laénla%’ f55§9)| nt%rjtée%?rg%/}é?fo%'r a r?efff Oarr‘rﬁ)}%)' %:

(trinethyl sjdod ) etrhyl fect] ]
4-(4-[(tertbutoxycar ggn;%r)o( r?e(\:t ﬁQ’F) rﬁorlllg]spﬁéar?ylblei s?gﬁurioﬁcﬁllar?ée-lé’- car boxyl at e

(500 ngy, 1.05d6t0d) ssynidhesizacd niBxanpie: 8 {8t was dssptveds to which a
tetra n-butyl ammoni um fluoride/1.0 Mtetrahydrofuran solution (1.36 ni,
- 1.36 Ml ) amsatided wndeie se MdT0Ge, al NMSPNEE@. cMpSinSteskivg the
resulting reaction liquid for one hour, a tetra n-butylamoni um
fluori de/ 1.ddMitretd ahy dirrof wrduc isof uthens (s 528uait; £hdb 70 ol g wast f ur t her
added, followed by stirring for one hour. The resulting reaction
| i qui d was tdendERTtEi ey wvkrtreaducstb piesstre mnet e ssod vedoum or
N, N-di net hyl formani de (10.0 nL), to which triethylamne (1.75 nL, 12.5
mol ), 1- hF R OeATeriSot T otes onatyidr bt e (a1 2degi rod Ao vl S amoni um
chl oride (559 10.5 mml ), and 1-ethyl- 3-(3-
di met hyl am"™6pt0py! ) car bodi i i de hydrochloride (1.00 g, 60 - 5.23 nmol)
wer e added, follo by stirring at roomtenperat for four hours under a
ni trogen atnosp él\r%gger’ a 'Fﬁé)drlgl o Iqoﬁlﬁrgé”\ﬂ:é%(r: e Red under
reduced pr %ﬁ}é{ .+ 1o i 0 0 nd, water were added, followed by
extracti on%vmt netclhﬁtnor%%}lofgrlﬁ OeJL?CIeesC{J{E%ﬁngS%}@ggn‘llcyIta%/e%ewas dried over
sodi um sul fat e and i @and i 4 te tr r
reduced pressure. ‘Fﬁedr%ée‘if%uoe thuls\r%b%*a(%%]ée% \%ﬂﬁ%@?@ﬁgﬁ& %%%%%#@chl lica
gel col um hngmatey aphmay hexane a1 elhylnoeetad 5t S0 omAind 0 6r 100, VIV,
ethyl acetate : nethanol, 100 : 0 - 95 : 5 V/V) to give the desired title
conpound (262 nmyg.ngyiceltd Gl reddtiNYR (DM DB)e Gordpdhehd .S t1sd, 3.36 (3H, .
s), 7.54 (2H, d, J = 8.3 Hz), 7.59 (2H, d, J = 8.3 Hz), 7.68 (1H, br s),
8.15 (1H, &rerent8.iJw)ti@ xR edr Fhe 8e33t(2H, cdn be= cBrIikkzl), 8.42
(1H, s), 8.54 (1H, s), 9.44 (1H s). MS(FAB) mfz: 378 (MtH)+

out by applying a method publicly known to those skilled

in the art such as methods normally performed, for
example,'esterification, amidation, dehydration, and
hydrogenation.

Hereinbelow, the production method of the compound

of the present invention will be described. HoWever, the



(8c) 4-[4-(Methyl am no) phenyl]i soqui nol i ne-6-car boxam de Tert - butyl
[ 4- (6- car banoyl i soqui nolin-4- yl)phenyl]nethyl carbamate (151 ng, 0.402
mmol ) synthesized in Exanple 8 (8b) was suspended in dichl oronmethane (3.5
m.), to which trifluoroacetic acid (658 mM.) was added at OC, followed by
stirring-at roomtenperature for three hours. - The resulting reaction
liquid was cooled to 0C, to which saturated aqueous sodi um bi car bonate was
added, foll . ext L ON. W [¢ . r The resulti.ng organic | ayer
ﬁ?@ﬁbéylg% ﬁéfﬂ& 1¥“$£E flgﬁg%g-g¢e8u%eéeg?8§§8g8flgﬁa

was col | ect’ed. and concentrated under t he
residue thusehdi@s ned yas ‘pé1§r,j fied by basic silica gel colum

chromat ogr aphy (hexane :” ethyl acetate, 50 : 50 - 0 : 100, V/V, ethyl

acetate : npadmmpl, 100 : 0 - 95 : 5, V/V) to give the desired title

conmpound (102 ny, yield 92%9. 1HNWVR (DVSO-D6) 8: 2.75 (3H, d, J = 5.1 Hz),

5.97 (1H, JiGh&uicdy)fofmdPa(2H, d, J = 8.6 Hz), 7.30 (2H, d, J = 8.6 Hz),

7.59 (1H, br s), 8.06 (1H, d, J = 8.6 Hz), 8.21 (1H, br s), 8.22 (1H, d, J
2

= 8.6 Hz), WeBA1H s), 8.45 (1H, s), 9.28 (1H, s). MS(FAB) nfz: 278
( M+H) + [ 0059] (8d) A1 | R

4-{4-[ Forny1l(net hyl ) am henSTLAI soqui noli n€b? car boxél Form c
acid (0.5 nL)gaQ§ dded%%%ﬁg #fﬁRz direct amidation o
4-[ 4- (et hyl pHny+Hsoqui ndl i pe-6- carboxamide 3Q; 488 ol )

synt hesi zed V anple 8 (8c), tOSWMIT LanhyMHpctJJrSRde@ti
added at 0C, faihowed by stirrilf room tesper ategxie forg-dffour hours under
a nitrogen atnosphere. The réwul ting reagtdon tiquid was concentrated
under /educed pressure, and the residue thus obtained was purified by basic
silica gel matodBn chr omat ography (hexane : ethyl acetate, 50 : 50 - O :
100, V/V, ethyl acetate : nethanol, 100 : 0 - 98 : 2, V/V) to give t he
desired title conmpound 86 ny, yi ety 1009%* 1H NVR (DVSO- D6) & 3.32 (3H,

s), 7.58 (2H, d, JPBLs 7. Gfisubcbtl, 7Sh,.,7. 65 (2H5d, J 8.13
(1H, d, - ®2)o J = 8. 0827 dH, beFs), 48.31 (1H, d; ,

I 3
8.38 (1H, )0 8.52 . (1 9&72—@:{, sk 2 A2 (TH _s1 W iy SR 306

(M+H) + [ 0060] <Exh N

8-14-[ 2- (Tetrahydro- 2H rﬁ'i/ an- 4-yl oxy) et hoxy] phenyXkt- 1, 6-
napht hyri di ne- 2- car boxaf#le [ Cheni cal forlial a 12] i bRl Et hy! (-2
8-{4-[2-(tetrahydro-2H pyran- 4- : then

yl oxy) et hoxy] pheny11- 1, 6- napht hyri di ne- 2- car boxyl d#@midation Usi ng

8- br ono- 1, 6Metagol®t hyr i di n§_-1 2-carboxylic acid (447 nmg, 1.77 mmol) and
4-12-[4-(4,4,5,5-tetranet hyl - 1, 8!.2- di oxabor ol an- 2-yl )R gnoxy] et hoxyl t etrahy
dr o- 2H pyr ano('sziio(ffe J10, Zégﬁgﬁ;gﬂnl )|

desired titlg c oun ,
as in Exampfe_ IaBL. |

Rt hesi zed hi n, IsiEt " effer e Exanple 2, the
el d $0% was obtai ne by tCheRasame nmet hod

—_————
N

then amidation
(1-c) | (Il-c) ()
In the above diagram, R, R?, R, R%, and Z have the
' same meaning as above, and L represents a protective
group of a carboxyl group. |
[0031]
The aforementioned production method (A) is mainly
composed of the step (A-1): a coupling reaction using a
palladium catalyst and the step (A-2): an amidation

reaction step.



IH-NMCDC13) 8: 1.46 (3H, t, J =7.2 Hz), 1.61-1.72 (2H, n') .92-2.01 (2H
m, 3.44-3.50 (2H, nm, 3.60-3.68 (1H, m, 3.89 (2H, t, J = Hz)
3.94-4.02 (2H, m, 4.23 (2H, t, J = 5.0 Hz), 4.48 (2H, q, J = 7 2 Hz), 7.10
(2H, d, J =8.8 Hz), 7.90 (2H, d, J-—8328—Hz), 8.28 (1H, d, J = 8.3 Hz),
8.48 (1H, d, J = 8.3 Hz), 8.92 (lH s), 9.29 (1H, s). M5S(FAB) rﬂz: 423

(MtH)+. - 63 - (9b)-8-{4-[2-(Tetrahydro-2H pyran-4-yl oxy) et hoxy] pheny1}-

-1, 6- naphthyrld'ﬁ%eza%%&g%é%%h%%ed prdéﬂéﬁléﬁiﬁéthod (B) is mainly
8-{4-[2-(tetrahydro-2H pyran- 4-

I t hoxydhesw y e 1 4 0 mol )
gygﬁégl ze)c}y% n ExaGELn]:ﬁ% thé(qgéz};gﬁ] L%%Ea%e%ﬁ%??%% %%ﬁpgﬁﬁgt?gmg tﬁ% yield .

99% was ohiwgmers4wy) t he auve, et hosh 851 dae BxampbecdidhpP)and the
1H NVR(DMSO-D6) 8: 1.36-1.48 (2H, m, -1.83-1.92 (2H m, 3.27-3.39 (2H
step (B-3): an amidation reaction.

The aforementioned préduction method (C) is mainly
composed of the step (C-1): a coupling reactioﬁ using a
palladium catalyst and the step (C—Z): an amidation.
reaction. step. N |
[0032]

The step (A-1)

This step is a so-called Suzuki couﬁling, a coupling
reaction using a palladium catalyst, by which a compound
(III-n) is produced from a compound (II-n). This
reaction is performed in the preSence of a palladium
catalyst, a ligand, a base, and a solvent by heating.
This coupling reaction can be performed in accofdance
with the methods described in, for example, Tetrahedron
Letters, 32, 20, 1991, 2273-2276, Tetrahedron, 49, 43,
1993?-9713—9720, Synthesis, 18, 2007,'2853—2861;
Angewandte Chemie, International Edition, 46, 17, 2007,
3135-3138, Journal of the American Chemical Society, 116,

- 15, 1994, 6985-6986, Heterocycles, 26, 10, 1987, 2711-
2716, Synthetic Communications, 30, 19, 2000, 3501-3510,
Tetrahedron Letters, 42, 37, 2001, 6523-6526, Tetrahedron
Letters, 42, 33, 2001, 5659-5662, Journal of Organic
Chemistry, 68, 24, 2003, 9412-9415, Journal of Organic

.Chemistry, 68} 20, 2003, 7733-7741, Journal of Organic

Chemistry, 70, 6, 2005, 2191-2194, Synlett, 13, 2005,



m, 3.54-3.63 (1H, m, 3.77-3.85 (4H, m, 4.16-4.21 (2H, m, 7.13(2H d,J
=8.8Hz), 7.59(1H br s), 7.78 (2H, d, J= 8.8 Hz), 8.00 (1H br s), 8.29 (1H,
d J =8.5Hz), 8.82 (1H d, J =8.5 Hz), 8.84 (1H, s), 9.45 (1H 5s).
MS(FAB) miz: 394 (M+H)+. [0061] <ExampBB& 0> '

N- net hyl - 8-{4-[ 2- (t et rahydr o- 2H pyr an- 4-

yl oxy) et hoxy] phenyl | -1, 6- napht hyri di ne- 2- car boxam' de [Chem cal fornula 13]

0, grRipEh- 8‘E{u4fc{ i} &3 gl_blp Chemlst 2O 6
yl oxy) et hoxy] phenyil- 1, 6- r%j?eafn hyr‘ﬂgy car oxy acid f3§’81 8677
mmol ), an Ilrmew—rmw@r@raqmtctmﬁtéﬂ% 8, 16, 2006, 3605-3608,
Journal of Organic Chemistry, 71, 10, 2006, 3816-3821,
Chemistry A European Journal, 12, 19, 2006, 5142-5148,
Organic Lettérs, 5, 6, 2003, 815-818, and Journal of
Organic Chemistry, 73, 4, 2008, 1429-1434.
[0033]

The step (A-2)

This is a step for converting the compound (III-n)
into a comﬁound (I-n) by an amidation reaction. This
amidation reaction can be pérformed in accordance with
the methods described in, for exaﬁple, 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.

The step (B-1)

This is a step for converting the compound (III-n)
or (IfI—c) produced through the step (A-1) or (C-1) into
a compound (II-a). Although a phenolic hydroxyl group is
protected with a protective group in the compound (III-n)
or (III-c), this step removes thé protective group. The
deprotection of the phenolic hydroxyl group can be
performed in accordance With, for example, the methods
described in "Protective Groups in Organic Synthesis
(third edition, 1999)" written by T.W. Greene and.P.G.
Wuts.

The step (B-2)



.- 64 - synthetic process in Exanple 9 (9a), was dissolved in
N, N-di net hyl formam de (7 nmlL), to which nethylam ne hydrochloride (478 ng,
7.13 nol), triethylamne (1.2 nL, 8.56 mol ), 1-hydroxybenzotriazole (33
my, 0.21 nmmol), and 1-ethyl-3-(3-di met Byl am nopropyl ) carbodii m de
hydrochl ori de (681 ng, 3.56 mmol) were added, followed by stirring at room
tenperature for 48 hours. The resulting reaction liquid was filtered and
concentrated undet o eduged PLesaure, | e viesl dug f g, Qi) ned was purified
v ;- ethyl” ac

by silica gel column chromatograph hexane ™. acetaté€, 40 : 60 - 0 :

100, VIV) tQedihe desidad 4 tde omound (3Qu0m,nyi et €. 10% ¢ 1H NWR
(DMBO-D6) 8: 1.39-1.49 (2H, m), 1.85-1.95 (2H, m, 2.90 (3H, d,”J = 4.9

Hz), 3.32- 3 drdtdd MntB.Dech@und 1H11Ma) 3 d FSe86s ( ni ., etnds: 4. 23
(2H, m, 7.14 (2H, d, J =8.5 Hz), 7.80 (2H, d, J = 8.5 Hz), 8.14 (1H, br
s), 8.29 (1H, dThé =t8p5 (HzB,) 8.82 (1H, d, J = 8.5 Hz), 8.84 (1H, s), 9.45
(1H, s). M5 (FAB) mz: 408 (M+tH) +. [0062] <Exanple 11> ‘ _
N- et hyl- 8- (4-[ 2Thtiet LahpdsteHLpyr apnderting the compound (III-a)
yl oxy) et hoxy] pheny1l) - 1, 6- napht hyri di ne- 2- car boxam de - 65 - [ Chem cal
formul a 14]into a compgingy N-ret Myl -8 lamide it regney erRH Freas 4-
onxy)ethoG%JpheEyll- ,6-nﬁ§?tgx{jdine;2-carboxy|ic,acid (300 ng, 0.76
mol ) pr odddéd T 15 5§ ENsy GEeER S IPTEERRT el O (PP ami et hyl ani ne
hydr ochl ori d 616 . 7.61 mmol), the desired title conpound (100 ng,
Vel 0 3155 TR e R i he R TG S (eI D T NWR
DMSO-D6) 8 .1,.1 L J= ) .38-1.56 (2H ,..1..84-1,98 (2H, m,
g. 33-3. 47 Eﬁ,]demq{r@?%élé'f%@%ﬁaﬁmﬁh%.S?’ge-‘%. i3 %>4I-<I?r :% ,m‘%t.%d(lzrh, t, J =
4.8 Hz), 7. , = ) J4 (.2 = - 8.18
(i m e 3BT G BTy WS T ) 2 Pt ey A ).
9.46 (1H lond¥s AR Mekctdda M) i Q063] <Exanple 12>

4- (6- Car banoyl i soqui nol i n-4-yl)phenyl dinmethyl carbamate - 66 - [Chem ca
formul a 15] The step (C-1) ' .
This step is a so-called Suzuki coupling, a coupling
reaction usiﬁg a palladium catalyst, by which a compound
(III-c) is produced from a compound (II-c). This step
can be performed similarly to the step (A-1).
The ste@ {(C=2)
This is a step for converting the compound (III-c)
into a cdmpound (I-c) by an amidation reaction. This
amidation reaction can be performed similarly to the step
(B=3). | |
[0034]
A compound of the present invention produced by.the
aforementioned method can be isolated and purified by a
publicly known method, for example, extraction,
precipitation, distillation, chromatography, fractional

crystallization, and recrystallization.



(12a) 2-(Trinmethylsilyl)ethyl 4-{4-

[ (di met hyl car banpyl ) oxy] phenyl | i soqui nol i ne- 6- car boxyl ate Into

di chl oroneThane (6.5 nlL), 2- (trimethylsilyl)ethyl

4- (4- hydr oxyphenyl )i soqui nol i ne-6- carlsdx\ ate (234 ng, 0.64 mol)

synt hesi zed from 2- (trinethylsilyl)ethyl 4-

{[(trifluoronethyl)sul fonyl]oxylisoquinoline-6- carboxylate by the sane

nmet hod as in Exanple q]n( 83). was Jdissgl ;@%ﬁg&ﬁ%@ ﬁ%‘%ﬁaﬁé&ﬁ%n ne (178 'AL,

1.28 nmol), 4- di'met’hyl am nopyri di ne ( nmo N-
di met hyl carfaioydl ciharide (88 of Lind- 965804 ) 1 MeEs 8ddedy fol I owed by

stirring at roomtenperature for three hours. The resulting reaction liquid

was concentgadde-tister i eshieadh Hf € Sshk ecandcbheat 851 dyemhbysigbt ai ned was
purified by silica gel colum chromatography (hexane : ethyl acetate, 100 :

0 - 50 : 5C;angdy), tengitvieordies desised tiddre comioss 260 impeyd etgh 93%) .
1H NMR (CDC13) 8: 0.07 (9H, s), 1.09-1.18 (2H, m), 3.07 (3H, s), 3.17 (3H
S), 4.42-435 (Hated dr pur 5Ri4@H)y dstdnde 5d Bmékzhods - s6Fh-abiz), 8. 22
(1H, d, J = 8.5 Hz), 8.56 (1H s), 8.65 (1H s), 9.31 (1H, s). MS(FAB) m z:
437 (MrH) +. fopenal crygupb)izafsecaf pakbyf raegupnetiani- yn) pheayl

di net hy| car bamate _ . Usi ng Z-étri net hyl si I%I%et hyl 4-{4-

[ (di et hyl &t BARRT) U5 phenyt $5 %0t hof Fhe? 6t afBoxyParer {258 #gito. 59 -

- ol roduced in Exanple 1 12a),, the desired title conpound (149 ,
Tl i 760p S STRIhe AT SR retHAT RS P T Ab) | TF MR
DVEO- D6) .45 3 2 = 7.58"
EZH, d, ?] :lSLSF%"%%I,(é%%%)? fﬁftqﬁ?é s%_i,‘ %%?fiz?ﬁ[“sdjk%g@a%.téoﬁ%ﬁ?,k%?’% (1H,
br s),. 8. 2% {ddthatths Jimc B H?.)’J@cc%éeélﬁz §iz,8'-'§9aﬁ%tbm§}s,9-4o (1H, s).
MS (FAB) mz: 336 (MrH)+. [0065] <Exanpl-e 13> - _
4-{4- [ (1E) -Rrdchaed H1yA radin iy o BrOXOP) 0psiin Idiley And Sons, Inc."

yl ] phenyl | i soqui nol i ne- 6- car boxam de [Chemical fornula 16] (CH )2N O - 68
- [0035]

The compound of.the present invention has low.
toxicity and exhibits favorable disposition, and also,
has an excellent osteogenesis-promoting action. Hence,
the compound of the present invention can be used for the
prevention or treatment (particularly, treatment) of
diseases associated with bone metabolism such as
csteoporosis, Péget's disease of bone, and ostecarthritis,
and;thus is useful. |
[0036]

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

[0037]



Using 2-(trimethylsilyl)ethyl 4- |
([(trifluoromethyl)sulfonyl]oxylisoquinoline-6- carboxylate (600 ng,
mol ) and 4-fornyl phenyl boric acid (320 ng, 2.14 mml), the desired t

conpound (427 ny,

8 (8a).

7.72 (2H,d, J = 7.8Hz), 8.09 (2H, d, J = 7.8Hz), 8.14 (1H, d,J = 8.5

The dosage form of a 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,
a capsule, a liquid medicine, a suspension, an emulsion,
a syrup, and an elixir. Medicines in these dosage forms
can be prepared by standard methods, using any agent
appropriately selected as needed from among those
normally employed as additives such as an excipient, a
binder, a disiﬁtegrant, a lubricant, a swelling agent, a
swelling aid, a coatipg agent, a plasticizer, a
stabilizer, an antiseptic, an antioxidant, a colorant, a
solubilizing aid, a suspending agent, an emulsifier, a

sweetener, a preservative, a buffer, a diluent, and a

"humectant.

[0038]

Examples of dosage forms for a parenteral
pharmaceutical composition include an injection, an
ointment, a gel, a cream, a poultice, an aerosol, an
inhalaht( a spray, an eye drop, a nasal drop, and a
suppository.. Medicines in these dosage forms can be
prépared by standard methods, using any agent
appropriately selected as needed from'among those
normally empléyed as additives such as a stabilizer, an

antiseptic, a solubilizing aid, a humectant, a

1.42
itle

yield 799% was obta r3&d by the sane nmethod as in Exanple
1H NVR(CDC13) 8:0.06(9H, s), 1.08-1.15 (2H, m,4.43- 4.50(2H, m,



Hz),8.25 (1H, d,J = 8.5 Hz),8.57 (1H, s), 8.59(1H, s),9.37(1H, s), 10.16 (1H,

s). Ms (FAB) nmfz: 378 (M+H). [0066] (13b) 2-(Trimethylsilyl)ethyl
4-{4-[(1E)-3- (dinethylam no)-3-oxopropen-1-yl]phenyllisoquinoline-6-
car boxyl at e D et hyl [2-(di et hylagi’ne) - 2- oxoet hyl ] phosphonate (133 ny,

0.597 mml ) was dissolved in dichloronethane (4 nmL), to which 55% sodi um
hydride (21 ng, 0.48 mmvol) was added at O0C, foIIovved by stirring for 10

mutes. T SA Oy 2odAdIELI ST VL) Sl 4 (B-c1

f ormyl phenyl) i soqui nol i ne-6-car ate y%t hesi zed in

Exanpl e 13 f5k37), wasadded, i fo) | %/vesd;ihybﬁitiﬁrwga{@r onsuhesy . Jo the

resulting reaction liquid, a sat ur at ed aqueous sol ution of anmoni um

chl ori de wasscaddad, angJdtOWt-‘ad Dy EddAct | od widraihyla acetade, Jdhe
resulting organic | ayer was washed with saturated brine and dried over
anhydrous sodiagmigiyl featteanckhe a HiSnectsoltverd Skl «ht Stad | gckefdt Lmder
reduced pressure. The residue thus obtained was purified by silica gel
colum chr erersFeaphy (Svermmeinetdgdntacetad 8 d00der0 - 35 © 65, V/V) to
give the desired title conmpound (168 ng, yield 95% . 1H NMR (CDCl3) 6: 0.05
(9H, s), (%)31916(2H m) 311(3H s) 323(3H s) 440432(2H Sn%,
7.01 (1H, d J 15.4 55 (2E, 72 (2H, J =

H) , (7.78 (1H EheJdQstoi ﬁz)CO Oilfd(liﬁ"lalg }%ﬁ @%1%:‘7')1 fgrmmlary d, J

?Nik;z)1 %% Q}H %%armacofogic§?ry acceétablg)saPB l% {dvarfég

depending-on the symptoms, age, body weight, and the kind,
dose, etc. of the drug to be administered ‘in combination.
However, normally, a compound having the general formula
(I) or a pharmacologically acceptable salt thereof is
preferably administered in a range of 0.00l'mg to 1000 mg,
in terms of the amount of the compound having the general
formula (I), per adult (presumed to weigh approximately
60 kg) per dose, syétemically or locally, once to several
times a month, once to several times a week, or once to
several times a day, orally or parenterally, or via the
intravenous route continuocusly for one to 24 hours a day.
10040]

Other active ingredients can be used in combination
with a pharmaceutical composition of the present
invention as needed as long as such active ingredient
does not impair the efficacy of the present inventibn.

The present invention also encompasses a method for
preventing/treating the aforementioned diseases,
comprising administering a compound of the present

invention or a pharmacologically acceptable salt thereof.



(13c) 4-{4-[(1E)-3-(D met hyl am no) - 3- oxopr open- 1-

yl ] phenyl | i soqui nol i ne- 6- carboxam de Using 2-(trinmethylsilyl)ethyl
4-{4-[(1E)-3- (dinethylam no)-3-oxopropen-1-yl]phenyllisoquinoline-6-
carboxylate (165 ng, 0.37 mmol) produced i-n Exanple 13 (13b), the desired
title conpound (104 ng, yield 81% was obtained by the same nethod as in
Exanple 4 (4b). 1H NVR (DMSO D6) 8: 2.95 (3H, s), 3.19 (31-f, s), 7.33 (1H,

d, J =15.4 Hz 7. A sl = .15. 4 7.62 (3H d, J = 8. Hz), 7.92
Con a5 2 )l s Svrat P e S difiaks b o (1
d, J =8.5 , 7 9 .41 Mz: 346
(M) - [Oodg%p%%(cgn%% ﬁ%?rf?@e?rgg_fr}%m?ion o# a(ﬂ'ﬁrrﬁgcof@g£g§ﬁy z
4- (4~ (1) -Sedamrnhol | 5 fc iy - Qx0pF 9P dyL Aoy | i soguino! i ne-6: car boxam
ide [Chem cal fornula 17] 0") LN O (14a) 2-(Trinmethylsilyl)ethyl:
{4[ (1E) - Irfofphearit ibodled Ipharmaceutical composition.
X
t

4-
3= oxopropen-1-yl]phenyl }i soqui nol i ne-6-carboxyl ate Usi ng

2-(trinmet hyl&i4yl ) etdmyrhuYat don faanyd phehyl Yowagui nol i ne- 6- car boxyl ate (123
, 0.33 mmol ) produced in Exanple 13 (13a) and diethyl [2-

(nor phol i n- 4- y1¥2vexgetamd ghas pleomratvand 180 by r-et@Emmuoilnvertthieordesi r ed
title conpound (155 ny, vyield 990/%30 was obtained by the same nethod as in
Exanpl e 13 238 .CAHAWRICDAB B0 09 08 (OrEnsytanchsaxeized oy 8. 2 Hz),
3.66-3.85 (8lH, (@ 4.46. (2H, t, = 8.4 Hz), 6.96 (1H, d, J = 15.4 Hz),
7.55 (2H, ®IPAER P GAVe A RYR/E-d, J = 8.0 Hz), 7.81 (1H d, J = 15.4

Hz), 8.11 (1H, J =.8.5 Hz), 8.23 (L1H, . d, = 8.5 Hz), 8.57 (1H, s), 8.63
(I1H s), 9.33 (%ﬁ,orgb .l%oﬁﬁé)a"\?ﬁ?: 2%8553r Lﬁiﬁ. (14b) |
4-{4-[ (1E) - 3- (Mpr:phol j.n-4- - r -1 . .
yl ] phenyl |'i soqtlz/?r%giéi erj-?:1 fgc)gﬁ)c%xgﬁ}%g%%% O%Jstlhr‘leg A ternlt_rrejt Vy gy qu’) et hyl
4-{4[ (1E) - Zrgwrphot i Nd-tids3- oxproneny s ¥ ] phenyd &4 sogui pol i ne- 6--car boxyl at
e (155 ng, 0.32 mmol) produced in Exanple 14 (14a), the - 71 - desired
title conmpountt 8 pyyiel i 769 es mbtad heth Dyoddie 1spneqdethod @ in
Exanple 4 (4b). 1H NWMR (DWVS0-116) 8: 3.30-3.46 (2H, m, 3.55-3.68 (4H, m,
3.70-3.84 (N, gnqf 7a 30K ldfuebus soMbtdotzgf HydroxdydlofdtbeMulds93 (2H,
d J=7.3 H), 812 (1H d, J = 8.5 Hz), 8.23 (1H, br s), 8.29 (1H d, J -
Hz), 8.136¢ (H$ulhin@ XUt s  kieaded 1dhd syravBl { FeB)usizg 388~

H) +. [0068] . <Exanple 15> _

4- ( 3- MorpHeIuSi-A yAr S bhadpropye Jphersain g i soei odn nér Bed claw bokesr ale

granule.

8.5
(M-
4

(Formulation example 3) Tablet .
Five grams of a compound of the present -invention, 90 g
of lactose, 34 g of corn starch, 20 g of crystalline
cellulose, and 1 g of magnesium sgéérate are mixéd by a
blender, followed by tabletting using a tablet machine to -
give a tablet.
[0042]

(Test example)

(Test example 1) Osteoblast differentiation test

- ST2 cells, murine bone marrow—derived stromal cells,

{obtained from RIKEN) .were used. -



[Chem cal fornmula 18] 0") N O (15a) 2-(Trinethylsilyl)ethyl

4-[ 4- (3-nor phol i n-4-y1-3- oxopropyl ) phenyl ]isoqui noli ne-6-carboxyl ate
Using 2-(trinmethylsilyl)ethyl 4- _
{[(trifluoronmethyl)sulfonyl]oxylisoqui gl i-ne-6- carboxylate (300 ng, 0.71
mol ) and 4-(2- carboxyet hyl ) phenyl boronic acid (207 ng, 1.07 nmmol), a
carboxylic acid internediate was obtained by the sane nmethod as in Exanple

8 (8a), and the d d.titl d9 79 t d b
the sae - 75 ArHEd 58y N ARp B 0 G A S A S

i ntermedi at@+t. No. 11%%%1%0&33119 r(éwoﬁ) vAv 054 484 2H yMeq 2 71
2.74 (2H, m. 3.11(2H,

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
as 10%-FBS-aMEM) were used. In this test, all culturing
was performed in a CO, incubator (37°C, 95% humidity, 5%
COsz) .
[0043)]
The aforementioned cells were detachea with 2 mL of

a O.25%ltrypsin solution (obtained from GIBCO BRL Cat. No
15050-065) and-dispefsed in 10 mL of 10%-FBS-oMEM.
Subsequently, the cells were collected by centrifugation
(25°C, 800 rpm, five minutes). Then, a cell‘suspension
containing 40000 of the cells/mL of 10%-FBS-aMEM was

- prepared. The cell suspension was then dispenged into
96-well platesnkthe product of Falcon), 100 uL per well,
at a density of 4000 cells/well, followed by culturing
for 24 hours. To the wells, except for the below-
described well containing a control group, the compound
was dispensed at final concentrations of 0.01, 0.03, 0.1,
and C.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.
[0044]

The measurement_of ALP activity waé performed-as

follows. That is, the medium in each well of the culture



J = 7.9H),
)

(1H, d, J
(1H, s), o.
4- 4- (3- Mor

2 (2
4.44-4.48 (2H m, 7.40 (2H d, J = 8.
= 8.1 Hz), 8.20 (1H, dd, J = 8.1,

3.47 (2H, t,J = 4.8 Hz), 3.62 (2Ht,J = 4.8 Hz), 3. 66-3. 69
3 Hz), 7.43-7.48 (2H, 1),
1.5 Hz), 8.54 (1H, s), 8.
H)

31 (1H, ' s). NB (FAB) mz: -49D (M (15D)

phol i n-4-y1-3- oxopropyl)phenyl]isoqui nol i ne-6-carboxam de

Using 2-(trinethylsilyl)ethyl 4-[4-(3-norpholin-4-

y1-3- OXOPVWAQ@QWAlcd(r%)%HQﬂﬁ @xz&é’i‘r bt %hat»\?el(llgw% ggc(rgedu ”Hmc!)

produced in Exanple 15

5950050 " Brdmante 16 od 88 ﬁﬁ%@@%$7ﬁé%@at%%§£§aé %0 =y

esired e conpoun i el

3.49-3.59 (&htdadned . Ziorf ZﬁB(ﬁb BRE &8. H2d, 74590(2ky) dand £h8,3 Hz),

(1H, br s),
8.5 Hz), 8.

8.10 (1H, d, J = 8.5 Hz), 8.22 (1H br s), 8.28 (1iH d,
B g st . 824G e(H ]yt 9.538 (thikdn HontS r(irAB)1 01 438

(MrH) +. [ 0069] <Exarrp| e 16>
4-{4-] 4- Aceigd i pedazitn-(1-/yl)) flrempnX-siddui (falgrne- &a&aﬂnpea:mcd@r{&hem cal

formula 19]

dlspensed_at 50 puL/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 Chemicél Industries,
Ltd., Cat. No. 147-02343) was prepared and dispensed at
50 pL/well, and the plates were left to stand at room
temperature for 10 minutes. Subsequently, absorbance was
measured by a microplate reader (Bio-Rad Laboratories,
Inc.). Setting the measurement valﬁe of the control
group of each plate at iOO%, the increase (%) in alkaline
phosphatase activity in the test compound-addition group

was calculated, which was assessed as the degree of

-osteoblast differentiation.

[0045]

In this test, the compounds of Examples -1 to 105,
107 tQ 109, and 111 to 1;8 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 dislocation, and the left and

(4H,
8. 09
66

d 33%

N ®

J

.61



- 73 (16a) 2-(Trinethylsilyl)ethyl

4-{4-[4-(tertbutoxycarbonyl) pi perazi n-1-yl ] phenyl I i soqui nol i ne- 6-

car boxyl at e Using 2-(trinmethylsilyl)ethyl 4-
{[(trifluoronethyl)sulfonyl]oxylisoqti 4dl -ne-6- carboxylate (1.00 g, 2.38
mmol ) and tert-butyl-4-[4- (4,4,5 5-tetranmethyl-1, 3, 2-di oxabor ol an- 2-

yl ) phenyl ] pi per azi ne- 1- carboxyl ate (998 ng, 2.57 mmol), the desired title
conmpound ( 1.; 9%, 1as; S t Exanpl e
4 (4a). 1H]r|\|l|c\§|]3 (Cl:%{l% g‘mocg T8, %&?&%12 (’gé/lw@ it lﬁz%%v%? 4‘% (9H, s),
3.20-3.29 (ﬂirdﬁndl%gsgcl%saﬁei4"’@1hé7')uerﬁ1uf14ar(@|"ché:tllbra 8y bzd 7508 (2H,
d, J 8.2 Hz), 7.25 (1H, s), 7.43 (2H, Hz), 8.06 (1H, d, J =
8.6 Hz) 8.4k @liMceadll whth &&id¥)rs 8 Q10 (tblé f?e)nurS 20 (hHd, tS)hid. 26 (1H,
s). (16b) 2-(Trinethylsilyl)ethyl 4-[4-(4-acetyl piperazin-1-

yl ) phenyl ] itaguintieldets- 6-C anboxty | B8%e- FBS—aNmM 01 §li £ddied pned hasee§ Spyl) ,
2-(trimethylsilyl)ethyl 4-{4-[4-(tert-butoxycarbonyl)pi perazin-1-

yl 1 phenyl } issoquiimg iffe- @Tearboxyti et e SUEER awgntQ.y193 henslupe rnatant

synt hesi zed in Exanple 16 (16a) was dissolved, to which trifluoroacetic
acid (0.5 rid Srds esdrsl, ol rovied W@xeduw%wghwn@%hpﬁmwwfor three
hours. After_ concentration, the resultin ;h re was diluted with

di chl or onet 20 T Jaﬂﬁfrheqﬂc{ atqRAy Lat @rétuéd’eéb'ﬁ}éﬁhso%ol ution

of sodium car onate (15 The_re uIt| ng organi c | ayer S dr| ed over
sodi um sul 4% BREFIN ecreelgg%l“il?e ¥l l\gt‘i’??e%lr #rehder tduced

pressure. lﬁéq ngéen abt o Pl d| ne (5 n), to
whi ch anhydrous acetic aC| Oﬂgé}?n%%%rgéa%%ew@? é?‘pé( by stirring at
~room t enperat Oc.l\lceé’é’ll ft centratio resu m xture was
diluted wt %‘r ororret é’ﬁfzoeém aﬁd arntf(jaluétra iz I@vﬁshéaéggturated
aqueous Soldﬂlll(m/\@jcl150$Mm@&ﬂr@rall&dﬁﬁd@tﬁor The 1s®hti$ ] on thus obtained
was extracted with dichloronmethane (20 nL), and the resulting organic |ayer
was dried cwerivsodidimisidrfiat eand fadd er@ak . The. sol vent iwsdossénséed of f

under reduced pressure and the resulting product was purified by thin |ayer
chromat ogr apity (dicthlwrldnmetthamel inafetdanodntr &7ion 3£)ft230 giNe tThe tWesired

. ‘title conpound (54 ny, yield 58%. 1H NWR (CDC13) 5: 0.10 (9H, s), 1.17

(2H, t, J %81133 Hzaxce@tzlfq%ﬁh%)be@vgm%swke%weﬁl @ormammg(@H m,
3.86- 3.89 2qu3 49 (2H, t, J qu:')z712 2HdJ88Hz)749
(2H, d, J ma'ltsf )9 Oélpyl f(fi%cﬁnpwndsl% S)Pe%se& f(fi lfaa J = 8.8 H),
858(1Hé% s)931(Hs

4- 4- (4-ac %ﬂcﬁ Cﬁl %ﬁ)op%yl(ﬁl%quqn]o'l |"Héd60 %a‘l“-b/d&Jam de the usi ng

2-(trinmeth 1 W9 et hy
acetyl pi pe?dae;l n- f)% enyc{];1 iOQLP nol? ne JBScar oxy A a1—(5‘31 flnajo 11 mml)

synt hesi ze e@@gy deS| I &l 0 (38 ng, yield
90% was og:tdari{bned by lt%hr%%sénlﬁébl)rfet ﬁ’gﬁv as ﬁrf%%xﬂa V% %% LJJr}dll—l- NVR ( CDC13,

400MHz) 8! Rk(i3td, Bhe 323 B84 dAHaMradi- §ésustant acid
-phosphatase (TRAP) is measured in each group.
[0046]

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 fhen washed
by.dispensing 100 UL of Dulbecco's phosphate buffer:
(obtained froﬁ GIBCO BRL Cat. No. 14190-144) and then
removing it. An acetone:ethanol mixture (1:1) is édded

to the wells and left for one minute for fixation. The



(2H, d, J d, J = 8.6 [0070] <Ref erence Exanple 1>

2-[ 3- Fl uor o- 4- (met hoxynet hoxy) pheny1] -4, 4, 5, 5- :
tetramet hyl- 1, 3, 2- di oxaborol ane [-Chem cal formula 20] 0 OCH3 o, -'0O
H3CCH3 H3CCH3 (| a) 4-Bronp-2-fluoro- (4fet-hoxynet hoxy) benzene Into
acetone (300 ml)-, 4-brono-2-fluorophenol (30 g, 157 mmol) was di ssol ved,
to which chloronethyl nethyl ether (18 M, 237 mmol) and potassium

carbonate (43:gh ioq B, 23% MO VELG,a0ded. s ol Lowedoby cstiTring at room

tenperature for two hours. Inpurities were fi re and the filtered
Sol ution wase meshHeeh Wi h@cetoneodPeef Ll fabgo¥BRacQBEER FaY §9gfd|§der
[

reduced pressure and the residue thus obtained was purified by i ca gel

col um -chr areat ogv@phys {hexane 37et Wr anet@tfitd00 a@er 83movhidg VIV) toO
give the desired title conpound (36.5 g, yield 82% . 1H NWR (CDCJ‘(.JB) 6: 3.51

(3H, s), 5.t (2Hhis)ng DM 10L(AHL M 7046sdd20m(dbhiedyl du2Ba¥e28 (1H,
m. [0071] (I'b) 2-[3-Fl uoro-4-(nmethoxynet hoxy) phenyl] -4, 4,5, 5-

t et ranet hy1tWa 3 2B ox@boriotahelndustriasp Hidet Gyt . shbf oxPde07206) ),

4- br ono- 2- f ] uor 01- ( met hoxynet ho%%) benzene (20 g 85 mmol ) synthesized in
Exanmpl e (8a&S v%ﬂs%ﬁ%%%%e%?l%w iRh Shbisrbndaterafoydiborshes28 g, 110
nmmol ), a [ ‘- i . . .

bi s(di phen;ll"?"il)tf%es%tﬁ?%%y'f AP TR E cHF POPAFT&Di Bk CRE6FBREERENe conpl ex
(7.0 g, 8.5 1), .and po iumacetate (25 g, 255 nmnol) were added,

f ol | owed byr@gng)er%i h%l%tfp%%?afs%?r%%%rh%ﬁ’r. 1Ci*ﬂegm' %%tel%stkbe? ought down to
room t enper I r a e _yere added, -an
inmpurities ﬁﬁﬁ%ﬁnﬁwaﬁ%%\g&%ﬁ@&gﬁfﬁ%&h??gé‘%%doéo?%‘fl?o f%}é% Washed with

ethyl acetatgps Thend iddsdesaas separpgesl @@in@yomagﬁg Layer was
an

sequentially washed with water and saturated brine, dried over
anhydrous sagipoursiHf@de:idheysalyernd vascdistid] eghoff updesseeduged

pressure. The residue thus - 77 - obtained was purified by silica
(hexane: et had adet at e ddidst formation-inhibiting activity.
[0047] | |
(Test example 3) Effect on bone density
Eight to 12 week oid female F344 rats were purchased
from Charles River Laboratories and- used in the following
experiment. Rats were anesthetized wifh an
intraperitoneal administration of.40 mg/kg of éomnopentyl
(Kyoritsu Seiyaku Corporation), and then ocophorectomy or
sham surgery was performed. From the day after surgery,
a suspension of the test compéund in a 0.5% methyl
cellulose solution (Wako Pure Chemical Industries, Ltd.
Cat. No. 133-14255) was orally administere& once a day,
six days a week. Six weeks after administration, the
‘rats were euthanized by removal of whole blood from the
‘lower abdominal aorta under Somnopentyl éneéthesia, and

the left and right'femur was excised.

[0048]



gel colum chromat ography - 80:20,V/V)to give the desired title
conpound(15.8 g,yield 66%. 1H NVR(CDC13)8:1.33(12H,5s),
s),7.15-7.20(1H m,7.49-7.50 m. 3.51(3H (1H m, s),5.24 7.51-7.53 (2H,
(1H, [0072] <Ref erence Exanple-243 - "

4-12-[4-(4,4,5,5-Tetranet hyl-1, 3, 2-di oxabor ol an- -

yl ) phenoxy] et hoxy) t et r ahydr o- 2H- pyran [ Chem cal fornula 21] o, "o H c¢)

H3 H, ccH, 2 . Tetranethy
3(/Ic)pheng>(éy] et go%lteri %%nycy(aﬁ ZOIA—fG- %Osft % %gr}t(])t%e %ﬁg or rranfdgp(ZSO m.),
4-(4,4,5, 5‘tﬁé“féﬁﬁ¥rﬁﬂu§-é&é&§g@X@Q§r@é§§uge¥|QQhQanA(;B?Qrgtué§ 5 mmol)
and 2- (2 br onoet hoxy) t et r ahydr o- 2H pyran (10.0 wer e

dissol ved, paswu@h G0f6s0diam hydai de IIrhé)lklor(eZ o&&lsgltﬁ&eas3 nmol ) was
added whi | e cooling with ice, followed by stirring for three hours while

cool i ng w tdsdeesednich fithid hetoforfdnfuhous Swallroom hegpeeat ggeal Et hyl
acetate was then added, and excess hydrated sodi um was
sections of the whole femur, namely the proximal end, the
shaft; and the distal end.
[0049]

Iﬁ this test, the compounds of Examples 9, 33, 36,
and 118 significantly increased the bone density at 3
mg/kg or less.

(Test example 4) Effect on heaiing of fracture

. Twelve week old female F344 rats are purchased from
Charles River Laboratories and used in the following
experiment. Under anesthesia with Somnopenty;, 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
Industriesﬁ Ltd. Cat. No.133-14255) was orally
administered once a day, éix days a week. Six weeks
after administration, the rats are euthanized by removal
of whole blood from the lower abdominal aorta under
Somnopentyl aﬁesthesia, and the femur was excised.

After removal of soft tissues, the bone density of
the femur thus excised was measured by a bone strength
measufing instrument, MZ-500D (Maruto Instrument Cq.,
Ltd.) A threé;point bending teét is performed, and the

strength is assessed at the maximum. load.



- 78 - neutralized wwth 1M hydrochloric acid. Further, water was added and
the resulting solution was separated. The resulting organic |ayer was
washed with saturated brine, and dried over anhydrous sodium sul fate. The
solvent was distilled off under reducedi4pressure. The residue thus obtained
was purified by silica gel columm chromatography (hexane: et hyl
acetate, 100:0 - 70:30,V/V)to give the desired title conpound(13.3 g,yield
84% . 1H NVR(CDC13)8:1.33(12H,s),1.47-1.68(2H,nm,1.69- 1.79 (2H m,
1.79-1.91 (2H, M, 3.48-3.57(1H, M, 3.79- 3.85 (1H n), 3.87-3.93

M, 4. 0fpdardOi(ddH, M, 4. 15- 4.22 (2H, m, 4.71(1H, t,J =3.5Hz),6.92(2H,dt,J
0, 2.1Hz), 7.74(2H,” dt,J=8.8,2.1Hz). (2b)
-(4, 4, 5,@oet ranet hyl- 1, 3, 2- di oxabor ol an- 2-

(1H,
= 9.
2-[4
<Example 1>
8—(3—Fluoro—4—hydroxyphenyl)—1,6—naphtthidiné—2—

carboxamide

[Chemical formula 4].

OH

O

ASENSONH,
N A\ A
(la) Ethyl 8—(3—fluoro—4-hydroxyphenyl)—1,6—
naphthyridine-2-carboxylate

With respect to ethyl 8-bromo-1, 6-naphthyridine-2-
carboxylate (9.89 g, 35.2 mmol), |
bis(triphenylphosphine)pallaﬁium chloride (2.47 g, 3.52
mmol), and potassium carbonate (14.6 g, 106 mmol), 2-[4-
(methoxymethoxy) -3-methylphenyl]-4,4,5,5-tetramethyl-
1,3,2-dioxaborolane . (12.9 g, 45;7 mmol) was added to
ethanoi (300 mL) while dissolving, to which water (2.53
mL) was further added. -The resulting reaction liquid was
stirred at 90°C for one hour under a nitrogen atmosphere.
After cooling, gthanol(300 mL) and concentrated sulfuric
acid (32 mL) were added, followed by stirring at 90°C for
45 minutes. . '

.Aftér_cooling,'the reaction liquid was slowly added

to a suspension of saturated agueous sodium bicarbonate



yl ) phenoxy] et hanol Using 2-{2-[4-(4,4,5,5-tetranethyl-1, 3, 2-

di oxabor ol an- 2-yl ) phenoxy] et hoxy}t et rahydro-2H pyran (13.0 g, 37.3 mol)
synt hesi zed in Reference Exanple 2 (2a), the desired title conpound (9.45
g, yield 9699 was obtai ned by the sarediethod as in Exanple 2 (2c). 1H NWR
(CDC13) 8: 1.33 (12H, s), 3.97 (2H, t, J = 4.5 Hz), 4 11 (2H, t, J = 4.5
Hz), 6.91 (2H, dt, J 8.8, 2.1 Hz), 7.75 (2H, dt, = 8.8 2.1 Hz). (2c)
2-[4-(4, 4, t 3, i b ph thyl
benzenesul?gﬁg}gﬂyyngﬁgg%ﬁﬁlc% %Fgégkggne f%aﬁé& Vfﬁg?%h% 5, 5-

t et ranet hy kol 13 A< qagabplrlcﬂlaertl?myla)rnmw&ew e (hhd Gsilbed mol)
synt hesi zed in Exanple 2 (2b) was dissolved, - 79 - to which triethylam ne
(4.6 n, 334&H§nﬁdmpdhndlnfhhykﬂmyuﬂﬁdlth%ﬁ.(400 mg, 3.3 mmol), tosyl
chiori de (4.8 g, 25.2 mol) were sequentially added while cooling with ice.
The resul t i'HgNRRXt(DMSOwas ) Wk nBd3BackHt 0 tr,oam=t enperat)ur e . 01 t ovedgpy
further stirring for two hours. The resulting reaction |liquid was

sequent i al |9y =walsHediai t b/ vt ef. Jahd(1ght urlat €d- D21 hehd atH drmed ov@d
anhydrous sodi um sul fate. The solvent was distilled off under reduced

pressure. THélr &iduk 1 HL?S ]obt2a|1néldz)vvas8p%ﬁ| flled By Sitite g‘é% col um

Gosirod 11 ¢ congpund (5. %’ W%fﬁt%a%é"?%m,(cﬂ%d%f?@ s (19 )

2. 44 (3H 6 4.7 Hz), 4.37 (2H, t, 4.7 Hz), 6.75 (2H
d, J =8 E%I%’ 3“&/22(2#13 (05H)°g 4 ) 770(2H d J =84 H), 7.81
(2H, d, J f% d42)3-fiad) d . 6=paphthyridine-2-

4-{2- [4 (4_(4 , - Tetranet oyl 1y3 rZOX xarE)oroI an: 2:°F yridine-

yl )phenoxy]c%tﬁmggn{le;er ahydr o- 2H pyr an Usi ng tetrahydr opyran-4-ol (3.7

g, 36.2 mmol) and 2- [4-(4,4,5,5-tetranethyl-1, 3, 2-di oxaborol an- 2-

yl ) phenoxy] et hybthgzazenqsulfﬁ@mroez;( @y@irolﬁ,p%erﬂmj ))-1s)g¥t hesi zed in Reference
Exanple 2 (2c), the desired title conpou 3.4 g, yield 6899 was obtai ned

by the sanmmapgtthgd iasinar Refarlencel dHantl @Ochj,ZaQ 32 HeniMR ( CDC18: 1. 33
(12H, s), 1.57-1.68 (2H, m, 1.88- 1.97 (2H, m, 3.40-3.48 (2H m,
3.55-3.63 (SmthﬁSlZ?QSLr( thliample] = GO Hzas B 9B (12K W, 4.15 (2H,
t, 3= -80- 50H), 6.91 (2H d, J. =8.7 Hz 7.74 (2H, d, J =8.7
Hz) . [0073]a”¥RéT1@r’éfrﬁfé7%rrm%l®>lon (10 Diﬂe)t'h yfo lowed by stirring

f[4-(4,4,5,5-tetranet hyl- di oxabor ol an2- vyl henoxy] net hyl | phosphonat e
[Eheglcal ﬂgﬁﬁﬁl§gﬁﬁlg' 26¥%C0for three hoﬁ%s)p Afte¥]cooangpt P

resulting reaction liquid to room temperature, a
precipitated solid was collected by'filtfation.to give
the desired title compound (51 mg, yield 56%).

'H-NMR (DMSO-Dg) 8: 7.12 (1H, t, J = 8.9 Hz), 7.48-7.53
(14, m), 7.65 (1H, br s), 7.69 (1H, dd, J = 12.8, 2.1 Hz),
7;99 (1H, br s), 8.29 (1H, d, J = 8.5.Hz); 8.82 (1H, d, J
.= 8.5 Hz), 8.87 (1H, s), 9.47 (1lH, s).

MS (FAB) m/z: 284 (M+H)"

[0051]

<Example 2>

- (3-Fluoro-4-{2-[2-(2-

hydroxyethoxy)ethoxy}ethoxy}phenyl) 1, 6-naphthyridine-2-

carboxamlde



OCH2CH3 0 o,-"0 H3C( CH3 H3CCH3 (3a) (D ethoxyphosphoryl)nethyl

4- met hyl benzenesul f onat e Par af or mal dehyde (137 ng) was dissolved in
toluene (79.5 gL), to which triethyiamne (52 ILL, 0.369 mml) and

di et hyl phosphite (466 gL, 3.62 muol ) -wdree -added. The resulting sol ution was
stirred at approximately 90C for four hours, and then at 125C for one hour
under a nitrogen atnmosphere. The solution was cooled to 0C, to which

triethylam m)én?(ga:gl_foém‘g]? @ﬁl ) and ptol uenesul fonyl chloride .(625 ny,
3.28 mvol ) were slowy added he resulting reaction liquid was stirred at

room tenperature overnight and then inpurities were filtered off. - 81 -
The organic Iayﬁﬁ\%iimfﬁ%g was washed with water and saturated brine,
and dried over odlun1sulfate and then filtered. The solvent was distilled
of f under reomaa'pwessure to glve the desired title conmpound (551 ng,
yield 47% P 13) 8: 1.32 (6H, t, J = 7.1 Hz), 2.46 (3H s),
4.11-4.19 (4H, |m,,4.38 (2H, d, J = 10.1 Hz), 7.37 (2H, d, J 8.5 Hz),
7.81 (2H, d, HANIH, (3b) Di et hyl

([4-(4, 4,5, 5¢1et|a Pt hy1- ﬁ 3, 2-di oxabor ol an2-yl ) phenoxy] net hyl | phosphonat e
Usi ng 4- (4 4,5,5- tetranethyl 1,3, 2- dioxaborolan 2- yl)phenol (313 ng, 1.42

- I d ' t h th I b | fopate (550 1.71
ol ), he. g1 e °$pf%o¢§b%q”em% oy &% Y T e dDes He Dy ¢ he
sane net hog, as ﬁpfer Ge Exa e 2 ﬂ NyR ¥$ 1. 23 (12H,
. 1.36 ﬁs’i i °X7y1 XV ‘313# f%ﬁg@% % 2710.5 H
2)95 (2H, (qm_ Ox§ﬁ , ;376 (2H d J = 8. E;FE) [0074] <Referencé

Exanpl e 4> 1-[4-(4, 4, 5 5 Tetramet hyl-1, 3, 2 di oxabor ol an- 2-

ﬁ&pggnoxy] pr opaRh210ls {(Ghemeal f10mpd 23 hery182 1, 1 CH3 "0 H3C( CGHB H

naphthyridine-2-carboxylate (300 mg, 0.961 mmol)
synthesized in Example 1 (la) and 2-{2-[2-(tetrahydro-2H-
pyran-2-yloxy)ethoxylethoxylethanol (338 mg, 1.44 mmol)
were dissolved in toluene (3.0 mL), to whiéh a solution
of cyanomethylenetributyiphosphorane (348 mg, 1.44 mmol)
in toluene (3.0 mL) was added, followed by stirring at
80°C for one hour under a nitrogen atmosphere.

. The resulting reaction liquid-was concentrated under
reduced pressure, and the residue thus obtained was
‘purified by silica gel column chromatography (hexane :
ethyl acetate, 75.: 25 - 30 : 70, V/V) to give the
- desired title Compbuhd (353 mg, yield 70%).

'H-NMR (CDCl3) &: 1.48 (3H,'t, J = 7.1 Hz), 1.49-1.65 (28,
m), 1.69-1.76 (2H, m), 1.79-1.88 (2H, m), 3.47-3.53 (1H,
m), 3.60-3.66 (1H, m), 3.70-3.75 (4H, m), 3.77-3.80 (2H,
m), 3.85-3.91 (2H, m), 3.94-3.97 (2H, m), 4.29-4.32 (2H,
m), 4.49 (2H, q, J.= 7.1 Hz), 4.63-4.66 (1H, m), 7.15 (1H,

t, J =8.7 Hz), 7.60-7.63 (1H, m), 7.88 (1H, dd, J = 12.8,



(4a) 1-[4-(4,4,5,5-Tetramethyl-1, 3, 2-di oxabor ol an-2- yl) phenoxy] acet one
4-(4,4,5,5-Tetramet hyl-1, 3, 2- di oxaborol an-2- yl)phenol (770 ng, 3.50 mmol)
and potassium carbonate (725 ng, 5.25 mmol) were dissolved in acetone (8.0
m.), to which chloroacetone (0.344 ni, 44. 20 nmol ) was added, followed by
stirring at 65C overni ght under a nitrogen atnosphere. The resulting
reaction liquid was cooled to roomtenperature and then concentrated under

reduced pressyne,, To t4ie r@gsidue §husg o@g@ ﬂed8 &b cpigr oget haneg apd wat er
ic t ani

wer e added, followed by extraction with | or onet hane. “The organic | ayer

t hus obt ai ned) wes, oly i edi over, spdiam syl fafe. After filtration, the organic
| ayer was concentrated under reduced pressure and then purified by silica

gel col um Mheramit agrappe d hexane @ ethyl acetate, 100 :'0 - 70 : 30, V/IV)
to give the desired title conpound (530 ng, yield 55% . 1H NMR(CDC13)

s), 6. 88( 2H, (B) - [B-FukMd-5)~ 2 283K S) s etraBy dHE) 2 A-pgof -2+ J = 4.56 8.7
(2H, Hz). MS(ESI)m z: 277 (MtH) + - 83 - (4b)

1- [ 4- (4, 4, 5 B Tetedrmethyetho:@; 12t oxaer et ahk 21, §41)phetioxy] ¢f opan- 2- ol

Into ethanol (5.3 nL), -

1-[ 4- (4, 4, BFREBHF hyl 1, 3, 2- di oxabor ol an- 2-yl ) phenoxy] acet one (530 ng,
1.92 mol ) synt t&esi zed in R%f Srence Exanpl e 4 (4a) was dissolved, to which
sodi um bor ohydr i &én@QE“lﬁ”ﬁ,l 86 ThmoiOr Gds aded @ Gt s Bwed oy stirring
at-roomtenperature for 3Q . mnutes. To . this reaction |jquid, water was
added, fol Ir{jDoS(/\?e‘E‘d1 ?y AN %yacetqti}boﬁ(%?ﬂ“?ﬁ%ﬁ%}?%’ﬁ}@tfﬁéﬁféﬁ.’f}m}e' él'esul ting organic
layer was drd ﬁfdi%%d—%—@ffﬂéﬁfa d(ié%tﬁ edy @ad fhen concentrated
under reduced pressure. e resi due thus obtal’ned was purl%led by silica

gel colum e o ARy hexane 5 | ac , ' -0 : 30, VIV)
to give the%si rel_d title conpound (%Agy'ng, ﬁﬁéde%él-%g/%e%&llﬂ%g(wcm) 6:

1.29 (3H, dombcurfi 4vd¥)obthided 1AH 1189 , sBuSndhda ths JiT Bxdmpizd . 13. 82
(1H, dd, J =9.2, 7.8 Hz), 3.97 (1H dd, J =9.2, 3.2 Hz), 4.16-4.25 (1H,
m, 6.90 (2Ha)d, whizB.wadH)irect/Sy (Wdbd din Jire 8671 Hyind 08gSdtion
withopt purification.
(2¢) 8- (3-Fluoro—4-{2-[2-(2-
hydroxyethoxy)ethoxy]ethoxy}phenyl) -1, 6-naphthyridine-2-
carboxamide . |
Into methanol (7.0 mL), 8-[3-fluoro-4-(2-{2-[2-
(tetrahydro-2H-pyran-2-
yloxy)ethoxy]ethoxy}ethoxy)phenyl]—l,6—naphthyridine—2-
carboxamide synthesized in Example 2 (2b) was dissolved,
to which p-toluenesulfonic acid monohydrate was added at
0°C, feollowed by stirring overnight at rooﬁ temperature.
Toithe reéulting reaétion liéuid) saturated aqueous
sodium bicarbonate was added for neutralization, and the
resulting liquid was directly concentrated under reduced
pressure. Chloroform and water were added to the residue
thus obtained, followed by extracﬁion with chlorofOrm. 

The resulting organic layer was dried over sodium sulfate



<Ref erence Exanpl e 5> 3-(Tetrahydro-2H pyran-4-yl oxy) propan-1-ol [Chem cal
formula 24] HOO (5a) 4-[3-(Benzyl oxy)propoxy]tetrahydro-2H pyran - 84 -
Usi ng tetrahydro-4-pyranol (0.693 nL, 7.27 mmol) and

[ (3-bronopropoxy) nmet hyl ] benzene (1.93 @8, -10.9 mml ), the desired title
conpound (437 ny, yi eld 24% was obtained by the same nethod as in

Ref erence Exanple 2 (2a). 1H-NI\/R (CDC13) 6: 1.51-1.60 (2H, m, 1.85-1.91.

(4H _m, 3&%%%7( ﬁt&})e aﬁfﬁ%r@&é%ﬁ ‘?%%)céngéné?ﬁem 4.51 (2H,

s), 7.26-7.37

3- (Tet r ahy dir@reH A p’ﬂ@é@&ﬁ opael 1Qls i dque dHMLO o%tfmféd (w]-as7 m),
4-[ 3- (benzyl oxy) propoxy]tetrahydro-2H pyran (436 ng, 1.74 nmol

synt hesi zedinm Refemencel Bxadmi ¢l Sd Sain Wasr thss y@@hyamdeymr a nitrogen
at nosphere, 10% pal | adi um hydr oxi de-carbon (44 ngy) was added. Hydrogen

substi tuti athyds geertfaaravedi0 folTOwed by 520y rv g, adtHdL dost ot hour.

After cooling, the resulting reaction liquid was filtered through Celite,
and t he or geiiterdyerl Ghus bt dhed Mas Cohcent ratee tineledesededed pressure
to give the desired title conpound (279 , yield-100%. 1H NWR (CDC13) 8:
1.54-1.63 (tzﬁl%)corfspoa@dl @41 N, n\z)lelzdzﬁgomhﬁ g$tegsk) 5.5 Hz), 3.42-3.54
(3H, m, & % g g, J =5.5 Hz), 3.90-3.96 (2H,
n . [0076] -N R<FQQF4§Pe|%é @aﬁp %-%>46 2H, mj, 3.47-3.52" (2K, m),

&S%T‘Ey?fsenzﬁ Bt e A et Pl esereati T orit e 2 ™ Using
conpound (18 o S oTo e oo e ) T e 4 et hogl bt ot
Ref erence Examy g 2;14)2¢)7, {1CDCIR) MENWR, 7.66 (1H, br s), 7.78 (1H,

ad, J = 12.8, 1.8 Hz), 8.01 (1H, br s), 8.30 (1H, d, J =

8.7 Hz), 8.84 (1H, d, J = 8.7 Hz), 8.88 (1H, s), 9.49 (1H,

s).

MS (FAB) m/z:.416 (M+H)”

[0052] |

<Example 3>
4-{2-[4-(2-Carbamoyl-1, 6-naphthyridin-8-yl)-2-

fluorophenoxylethoxylbenzoic acid hydrochloride

[Chemical formula 6]

Tert-butyl 4-{2-[4-(2-carbamoyl-1, 6-naphthyridin-8-
yl)—2—fluordphenoxy]ethoxy}benzoate (174 mg, 0.346 mmol)
was synfhésized from ethyl 8-(3-fluoro-4-hydroxyphenyl) -

.1,6¥naphthyridine—2—carboxylate synthesized in Example 1



8:2.43(3H,s),3.54-3.58(2H, m, 3.59- 3.63(2H m,
3.70(2H,t,J=4.8Hz),4.17(2H,t,J= 4.8Hz), 4. 53

(2H,s),7.26-7.36(7H M, 7.79(2H,d,J = 7.8 Hz). (6b) _

4-{2-[ 2- (Benzyl oxy) et hoxy] et hoxyl t et radydro- 2H pyr an Usi ng
tetrahydro-4-pyranol (0.784 nL, 8.23 mol) and 2-[2-(benzyl oxy) et hoxy] et hyl
4- met hyl benzenesul fonate (1.92 g, 5.48 mmol) synthesized in Reference

Exampl e 6 ( , desir it _ech{mg ' 85% was obtai ned
by the sane(a_fraebt tﬁ)ﬂc}ﬁas intggf};elr e4|nc(e Exanpl € é%%%%ﬁﬁl%\/%e(wcm) 8:

1.55-1. 64 (AMtH8siZeBAnl . ¥ (it cdExEnSBs 39 45, (2t Mme FndBndas5§1H M,
3.62-3.71 (8H, m, 3.91-3.96 (2H. n). 4.57 (2H"s). 7.26-7.36 (5H, m. (6¢C)

2- [ 2- ( Tet r dhy draniapyd aread- Wraxy)zei)hoxanethiedwl dissoldsdngn 1, 4-
4-{2-[ 2- (benzyl oxy) et hoxy] et hoxyl t etrahydro2H-pyran (1.31 g, 4.67 nmol)
-synt hesi zed!iioxaRef eflerftenlbBxanfibe te( Ble)sulttiengdesixtedt «,i t4 eeMconpound (889
nmy, yield - 86 - 100% was obtained by the sane nethod as in Reference
Exanpl e 5 (BW)/1, B+NVRAEDEkE)utsiorl. G6-1.186) (24 ajded.®B9O-0°Q5 (2H, m),
2.50 (1H, br s), 3.40-3.47 (2H, m, 3.50-3.57 (1H, nm, 3.62-3.67 (IH m,
3.68-3.72 (HIed PAB RV B92-3.98 (2H, m). MS(FAB) m z: 191
[ Choni sl 1 or mar 2o e eEaEialPLeale B8 il A TR dsronte
reduced pressure. To the residue thus obtained, methanol
was added to produce a suspension, and the residue was
collected by filtration. The solid thus obtained was
dried to give the desired title compound (116 mg, yield

70

o\°

) .
"H-NMR (DMSO-Dg) 8: 4.47-4.55 (4H, m), 7.11 (2H, d, J =
8.8 Hz), 7.44 (1H, t, J = 8.5 Hz), 7.64-7.68 kZH, m),
7.69 (1H, br s), 7.81 (1H, c¢d, J = 12.6, 2.1 Hz), 7.92
(2H, 4, J = 8.8 Hz), 8.03 (1H, br s); 8.33 (1H, d, J =
8.6 Hz), 8.87 (1H, d, J = 8.6 Hz), 8.91 (1H, s), 9.55 (1H,
s). |
_MS.(FAB) m/z: 448 (M+H)"?
[0053]
<Example 4>
4-{4-[2-(Tetrahydro-2H-pyran—-4-
_yloky)ethoxy]phenyl}isoquinoline—6—carboxamide

[Chemical formula 7]'



OCH3 CH3 0 CH3 (7a) Tert-butyl 4-hydroxybenzoate I nto
~tert-butyl alcohol (200 nL), 4-hydroxybenzoic acid (10.0 g, 72.4 mmol) and
4- di met hyl am nopyridine (354 ng, 2.90 mmol) were dissolved, to which

1-et hyl- 3-(3- di net hyl ani nopr opyl ) car-badi i-m de hydrochl ori de (15.3 g, 79.6
mol ) was added, followed by stirring overnight under a nitrogen

at nosphere. - The resulting reaction |iquid was concentrated under
reduced pressure, td) Whl ch ethyl acetate and hexane were added, followed by

decant ati on. Qhe g liquid was concentrated under reduced pressure
agai n, and /;- resi d td)us obtained was purified by silica gel colum

chr omat ogr aff hexane™ ethyl acetate, 100 : 0 - 70 : 30, - 87 - V/V) to
give the desiyed title conpound (5.48 g, yield 39%. 1H NWR (CDC13) 8: 1.59
(9H, s), 6.18[(1H, sp, 6.85 (2H, J = 8.3 Hz), 7.90 (2H, d, J = 8.3 Hz).
MS(ESI) m z: Q3 D 7b) Tert-butyl 4-[2-(benzyl oxy)ethoxy] benzoate
Using tert-Jutyl hydw){@ybenzoate (2.00 g, 10.3 mml) synthesized in -

Ref erence BXawy (7a) and [(3- bronoethoxy)nethyl]benzene (2.44 nm, 15.5
mol ), the deS| red title conpound (2.49 %/I eld 74% was obtained by the
sanme met hod %‘ Ein %ﬁ@?@ﬁ@@ﬁ@@heﬂw%zgé %HiNR/Rré )PO1I3Y2B-PIrs8-(9H, s),
3.84 (2H, t ’2338]419 (2H, t, J = 4.8 Hz), 4.64 (2H, s), .6.91 (2H,
d, J =8.7 ‘iﬂloﬁyﬁthﬁ RW-‘/M‘S%%H%%}PG& gaﬁbexvlii&? I\/B( ESI) m z:

fgrlt(g)/m\?l) +4([7§2 'Ee;]t% q&%ﬂ Fet! tjrg)iﬂmé th%gt) %fZO%E@%) synt hezl zeda
1.81 g,

100% vas. obt o nﬁfﬁ‘ﬁ TR fﬁ%ﬁé’xﬂ%ﬁﬁﬁﬁzn <Eole & (3b).

1H NMR (OOQ%Qbé&yﬂag@ &%H)ﬁ@ ﬁ QQNﬁ&fﬁ'&astbs% %E%B) t§49%éépog (2H_

m, 4.13 (2H t, J =4 '6.92° (2H, " d,

9.2 Hz) . MY(FAB)- M 2, Q@-(Mﬂ‘ﬁn‘!‘eﬂl’@@ﬂsi 3,2- df&ieasee@gnEzarml e 8>
4-(2- Hydroxyet hoxy) - N N- di et hyl benzam de’ - 88

yl)phenoxylethoxy}tetrahydro-2H-pyran (630 mg, 1.8 mmol)

synthesized in Reference Example 2, 4,5-

bis (diphenylphosphino)-9-dimethylxanthene (210 mg, 0.36
mmol), tris(dibenzylideneacetone)palladium (160 mg, 0.17
mmol), and poEassium carbonate (500 mg, 3.6 mmol) were
.added. The resulting mixture was stirred at 100°C for
four hours, to which ethyl acetate was added. The
resultlng mixture was sequentially washed with water and
saturated brine, and then dried over anhydrous sodium
sulfate and concent;ated under reduced_pressure; The
residue thus obtained was purified by silica gel column
chrematography (hexane : ethyl acetate, 100 : 0 - 50 : 50,
V/V) to give the desired title'compodnd (307 mg, yield
52%) . | | |

'H-NMR (CDClz} &: 0.07 (9H, s), 1.13 (2H, t, J = 8.4 Hz),
1.63-1.73 (2H, m), 1.90-2.02 (2H, m), 3.44-3.52 (2H, m),

3.61-3.69 (1H, m), 3.91 (2H, t, . J = 5.0 Hz), 3.96-4.02



[Chem cal formula 27] O D net hyl am ne hydrochloride (1.14 g, 14.0
mmol ) was suspended in toluene (20.0 nL), to which a 2.0 M

trimet hyl al um ni unf hept ane solution (6.25 L, 12.5 mmol) was added dropw se
at 0C under a nitrogen atnosphere. Thebsdesulting solution was warnmed to
roomtenperature, followed by stirring at roomtenperature for 30 m nutes.
Then, nethyl 4-(2-hydroxyethoxy)ber:zoate (981 ng, 5.00 nmol) was added,
fol |l oned by i Lpin 5 f tyw 0,4 he resulting,reaction
i qui d, ot TS 2 2 yg:’atjgo_wahés)'bggidze)d’, 4ol ove oy SHiTriny A solid
pr eci pi tateazg@s Filtered of f.o The reesulti ng pF 9 © 4 ayer= wasg gepcentrated
under reduced pressure, and the residue thus obtainhed was purified by
silica gel scaumgghrgmat egreaph\)hexaner : (ethyd, agetag es HH0, 18055 0

100, V/V) to give the desired title conpound (835 ng., yield 80%.1H NWVR
(CDC13) 5: @AHL2 HIHS8 .t66 J1#H,6.82 HD.,2B. 061 (644, . br s), 3.96-4.00 (2H, nmy,
4.10 (2H, t, J = 4.6 Hz), 6.92 (2H, d, J = 8.7 Hz),- 7.40 (2H, d, J = 8.7
Hz) . MS( FAB)A Z- {210 2-\Ed)tr {1Q09] - 2% Ref erenece- Exanpl e 9> - 89 -

2-[ 4- (Mor phol i n- 4yl car bonyl ) phenoxy] et hanol [ Chemical formula 28] HO 0

Usi ng nor phdlaxye sthopw Imb el 13- sami Hnaliideret tga rigoxamide _

2- hydr oxyet hoxy) benzoat e .00 g, 5.10 mmol ), the desired title canpound
(345 0. Vi el d Sh55 SECrOBYATRGHIEY ife madne ArelHoda 1 7 RSTCHGE. Exanp o
8.

[4-(2-2-(tetrahydro-2H-pyran—-4-

yloxy)ethoxy)phenyl]isoquinoline—6—carboxylate (305 mg,
0.62 mmol) synthesized in Example 4 (4a) was dissolved,
to which a solution of 1 M tetrabutylammonium fluoride in
tetréﬁydrofuran (1.2 ml, 1.2 mmol) was added. The
resulting mixture was stirred ét room temperature for two
hours and then concentrated under reduced pressure. The
residue thus obtained was'dissolved in dimethylformamide
(10 ml), to which ammonium chlbride (660 mg, 12.3 mmol),
1—ethyl—3—(3—dimethylaminopropyl)—carbodiimide
hydrochloride (590 mg, 3.1 mmol), l-hydroxy-1H-
benzotriazole monohydrate (470 mg, 3.1 mmol), and
triethylamine (2.1 ml, 15.1 mmol) were added. The
resulting mixture was stirred overnight at room
tempe:ature,'to-which water was added, followed by
extraction with dichloromethane three times. The
resulting organic layer was collected and washed with
saturated brine, and then dried'over.anhydrous sodium
sulfate. The solvent was_distilléd off under reduced
pressure. The residue thus obtained was purified by

silica gel column chromatography (ethyl acetate



1H NVR(CDC13) E.: 2. 00(1H, m),3.96-4.01(2H, m, 4.11 d,J =8.3Hz), 7.39(2H,d, t,J
(2H, J = =6.2Hz), t,J =4.6 8.3Hz). 3.54-3.77 Hz),6.94 (8H, (2H, MS(ESI)
mz: 252 (MrH)+ [0080] <Reference Exanple 10> -
1- Acetyl-4-[4-(4,4,5,5-tetranmet hyl- 1;-352- di oxaborol an- 2-
yl ) phenyl ] pi peridin-4-ol [Chem cal fornmula 29] - 90 - H3CCH3 H3CCH3 (10a)
1- Acet yl - 4- (4- br onophenyl ) pi peri di n- 4- ol _

- methanol, 100 : 0 - 95 : 5, V/V) and recrystallized from

methanol-ethyl acetate-hexane to give the desired title
compound (108 mg, yield 45%).

H-NMR (DMSO-D¢) 8: 1.37-1.50 (25, m), 1.85-1.95 (2H, m),
3.34-3.42 (2H, m), 3.56-3.65 (1H, m), 3.79-3.87 (4H, m),
4.18-4.24 (2H, m), 7.17 (2H, 4, J = 8.4 Hz), 7.50 (2H, d,
J =8.4 Hz), 7.62 (1H, br s), 8.11 (1H, d, J = 8.5 Hz),
'8.23 (1H, br s), 8.28 (1H, d, J = 8.5 Hz), 8.38 (1H,.s),
8.47 (1H, s), 9.38 (1H, s).

MS (FAB) m/z 393 (M+H)®

[0054]

<Example 5>
4- (4-Methoxyphenyl)isoquinoline-6-carboxamide

[Chemical formula 8]

CH
o 7

Under a nitrogen atmosphere, ammonium chloride (133
mg, 2.49 mmol) was. suspended in toluene (2.0 mlL), to
-which trimethylaluminium (a 2.0 M toluene solution, 1.13
-mL, 2.26 mmol) was’added dropwise at 0°C. The mixture
was warmed to roqm.temperature, followed by stirring for
one hour. Then, 2—(trimethylsilyi)éthyl 4-(4- o
methoxyphenyl)isoquiﬁoline—6—carboxylate (172 mg, 0.452

mmol) synthesized from 2—(triméthylsilyl)ethyl 4-



I nto di chl oronet hane (40 0 nL), 4-(4- bronDphenyI)plperldln 4-0l (2.00 g,
7.81 mmol) was dissolved, to which triethylamine (2.72 nL, 19.5 mvl) was
added. Acetyl chloride (0 833 nmL, 11.7 muol) was further added at 0OC,

foll owed by stirring at roon1tenperatu6é over ni ght under a nitrogen

at nosphere. To the resulting reaction liquid, water was added,
fol l oned by extraction with dichloronethane. The resulting organic |ayer

was concentr[b tqdlﬂnp@forﬁmﬁ)dsﬂwﬁothfsas@@myflﬂ@ué- obt ai ned was

purified by basic silica gel colum “chronat ography (hexane : ethyl acetate,

50 : 50 - Qardf1ad )by o Veardandlesdd egs tid | exspppound({d) 8529, yield
80% . 1H NVR (CDC13) 6: 1.59 (1H, s), 1.68-1.79 (2H, m), 184, 201 (2H,

m,2.10 (3Hddd t Ins8. Hadtlihn MiqBi $lwidi BY ddsbolYind. H6c3. 72 (1H, m,
4.53-4.59 (1H, m, 7.30(2H, d, J =8.6"Hz), 7.46 (2H d, J =8.6 Hz).
toluene (2.0 mL), followed by stirring at 50°C for three
and a half houré. |
After cooling to 0°C, soaium sulfate decahydrate was
added, followed by stirring at room temperature. A soldd
precipitate was filtered off. The filtrate was
concentrated under reduced pressure, and the residue thus
obtained.-was purified by basic silica gel column
chromatography (hexane : ethyl acetaté, lOO : 0 -9 : 10,
V/V, ethyl acetate : methanol, 100 : 0 - 98 : 2, V/V) to
give the desired title compound (51 mg, yield 40%).
'_NMR (DMSO-De) &: 3.87 (3H, s), 7.16 (2H, d, J = 8.7

Hz), 7.51 (2H, 4, J = 8.7 Hz), 7.60 (1H, br s), 8.11 (1H,

d, J =8.5Hz), 8.23 (1H, br s), 8.28 (1H, d, J = 8.5 Hz),
' 8.38 (1H, s), 8.47 (1H, s), 9.37 (1H, s).
MS(EI) m/z: 278 (M)" |
[0055]
<Example 6>
4-[4-(1l-Acetyl-1,2,3,6- +etrahyd opyrldln 4-

yvl)phenyl]isogquinoline-6-carboxamide

[Chemical formula 9] °



- 91 - (10b) 1-Acetyl-4-[4-(4,4,5,5-tetranethyl-1, 3, 2-

di oxabor ol an- 2-yl ) phenyl ] pi peri di n- 4- ol Usi ng , _
1-acetyl - 4- (4-bronophenyl ) pi peridin-4-ol (1.74 g, 5.82 nmmol), the desired
title conpound (1.80 g, yield 89% was Sdbt-ai ned by the same nmethod as in
Reference Exanple 1-(Ib).. 1HNWMR (CDC13) 8: 1.31 (12H), 1.58 (1H, s),
1.70-1.80 (2H, m, 1.90-2.04 (2H, m, 2.10 (3H, s), 3.01-3.09 (1H m,

3.53-3.61 ( , 3.65-3.72 (1H. n), 4.52-4.58 (1H, m), 7.43 (2H, d, J =
8.4 Hz), 7. > d, J = 8.4 Hz). [0081] <Ref erence Exanple 11>
2-[4-(2-1soprgpoxyet hoxy) phenyl] -4, 4,5, 5-tetranet hyl 1, 3, 2- di oxabor ol ane

[ Chem cal f a 30] 0\./QyCH3 CH3 C( NC) H3C( CH3 H3CCH3 Usi ng

4-(4,4,5, 5- met hy1- 1, 3, 2- di oxabor ol an-2- yl )phenol (609 ny, 2.76 mmol)

¥ycol nnnoisopropyl ether (432 ng, 4.15 mwl), the desired
title conpounn (100 ng ,yiel 31% was obtained by the same nmethod as in
Example 2 ( - 92 - 1H NWR (CDC13) 5: 1. 19 (3H, s), 1.20 (3H, s), 1 33
"(12H, s), 3 .71 (1H m, 3.78 (2H, t, J 5 1 Hz), 4.13 (2H, t, J =5.1
Hz), 6.91 ( J 8 8 Hz), 7.73 (2H, d, J = 8.8 Hz). M5 (FAB) m z: 307
(MtH) . [0082] f

a5 4 4L 4.5 5-tetranethyl-1, 3, 2- dloxaborolanz 2-yl ) phenoxy] et ho
xyl t et r ahydffo- 2 an [Mrfenical fornula 31] 0/0

(ba) 2-(Trimethylsilyl)ethyl 4-[4-(l-acetyl-4-
hydroxypiperidin—4—yl)phenyl]iquuinoline—6—carboxylate
‘Using 2-(trimethylsilyl)ethyl 4-
{[(trifluoromethyl)sulfonyl]oxy}isoquinoline—6—
carboxylate (800 mg, i.9O mmol) and i—acetyl—4—[4—
(4,4,5,5-tetramethyl-1, 3, 2-dioxaborolan-2-
yl)phenyllpiperidin-4-ol (983 mg, 2.85 mmol) Synthesized
in Reference Exémple 10, the desired title compound (931
mg, yield 100%) was obtained by the same method as in

" Reference Example 4 (4a). |
'H-NMR (CDCls) &: 0.06 (9H, s), 1.11f1;15 (2H, m), 1.86-
1.98 (2H, m), 1.92 (1H, s), 2.03-2.18 (2H, m), 2:18 (3H,
.s),.3.12—3.20 (1H, m), 3.63-3.72 (1H, m), 3.76-3.83 (1H,

- m), 4.43-4.48 (2H, m), 4.63-4.70 (1H, m), 7.53 (2H, d, J
= 8.4 Hz), 7.66 (2H, d, J = 8.4 Hz), 8.10 (1H, d, J = 8.6
Hz), 8.21 (1H, d, J = 8.6 Hz), 8.49 (1H, s), 8.64.(1H, S),
9.32 (1H, s). |

| (6b) . 4-[4-(1- Ave+yl 4- hydroxyploerldln 4-

v1l)phenyl]lisoquinoline- 6 carboxamlde



(1.18 nm,

0 H3C( CH3 H3CCH3 (12a) : _
-[2-f4-Brono- 3-fl uorophenoxyl et hoxy] t etrahydr o- 2Hpyran Usi ng
rono- 3-f | uorophenol (5.00 g, 26.2 mmol ), the desired title conpound
7.10 g, yield 85% was obtained by the&ssane nethod as in Exanple 2. (2a).
H NVR (CDC13) 8: 1.47-1.92 (6H, m, 3.48-3.59 (1H, m, 3.76-3.95 (2H m,
0 .18 (3H, m, 4.69 (1H t, J = 3.5 Hz), 8561-6.79 (2H, m, 1.46 (1H,
8.4 Hz). FAD) 1. 7" . 3 G )\ 2b) L, L
3-Fluoré-g- 2%4?5f%gﬁﬁet%ﬁgﬁﬁggiglﬁﬁégi -l4-(1-acetyl-4 _
ay ok ﬂg@ﬂﬂ&?ﬁﬂéﬂ%MVﬁﬂé IP@ygﬁgigghPﬂéa@-cér?ix%bate Usi ng
2-{4-brono-3- fluorophenoxy . 1 g
mol ) producsnd iny Ref erenee Bxaylwnde; td@a)n themgdesi sedstit!gngonpound
yield 64% was obtained by the sane nmethod as in
Exanpl e 1 (ddpirebHiNMR o CRGEHur B BB (d2Hyi8)d 4949-da 7ok bk nad, _
1.89 (2H, m,3.49 (1H, s), 3.77-3.85 (1H, m, 3.85-3.92 (1H, m, 4.02-4.07

-tetra
et hoxy] t et rahydro- 2H pyran

ef er ence

by the same method as in Reference Example 4 (4b).

'H-NMR (DMSO-De) &: 1.65-1.73 (2H, m), 1.77-1.86 (1H, m),
1.95-2.04 (1H, m), 2.02 (1H, s), 2.89-2.97 (1H, m), 3.41-
3;48 (1H, m), 3.68-3.74 (1H, m), 4.30-4.36 (1H, m), 5.26
(1H, s), 7.52 (2H, d, J = 8.4 Hz), 7.62 (1H, s), 7.67 (2H,
d; J =28.4 Hz), 8.08 (1H, 4, J = 8.6 Hz), 8.22 (1lH, br s),
8.26 (1H, d, J = 8.6 Hz), 8.34 (1H, s), 8.47 (1H, s),.

9.36 (1H, s).

MS (FAB) m/z: 390 (M+H)"

~(6c) 4-[4-(1-Acetyl-1,2,3,6-tetrahydropyridin-4-

yl)phenyllisoquinoline-6-carboxamide
Trifluorocacetic acid (3.00 mL) was added to ethyl 4-
[4-(l-acetyl-4-hydroxypiperidin-4-yl)phenyl]isoquinoline-

b6-carboxamide (209 mg, 0.537 mmol) produced in'Example 6

(6b), followed by stirring at 50°C for 24 hours.

After cooling, the resulting reactiqn liquid was
concentrated under reduced'pfessure, and the residﬁe thus
obtained waé purified by basic silica gel columﬁ
chromatography (ethyl acetate : methanol, 100 : 0 - 95

5, V/V) to give the desired title'compound (156'mg, yield

'H-NMR (CDCls) 8: 2.07 (1.32H, s), 2.11 (1.68H, s), 2.,53-
2.58 (0.88H, m), 2.64-2.68 (1.12H, m), 3.66-3.70 (1.12H,

m), 3.69-3.73 (0.88H, m), 4.13-4.16-(1.12H, m), 4.19-4.22

, 5.00

1. 69-



(1H, m, 4.11-4.21 (2H, m, 4.70(1H, t, J = 3.5 Hz), 6.60 (1H dd, J =

11.2, 2.2 Hz), 6.71 (1H, dd, J = 8.4, 2.3 Hz), 7.64 (1H t, J = 7.8 Hz). M5

(FAB) mliz: 367 (M+H)+. [0083] <Ref erence Exanple 13>

2-{[ 4- (Mor phol i n-4-yl car bonyl ') cycl ohexyl¢ exyl et hanol [ Chemi cal. formula 32]

H (13a) 4-({4-[2- (Benzyl oxy)ethoxy]cycl ohexyl | carbonyl ) nmorpholine

Usi ng norpholine (2.45 nL, 28.0 mmol) and ethyl 4- hydroxycycl ohexane

carboxyl at e d o, My, 10. D, 10ld. (A, ahfohel 54 nighed) age. vassoblal ned by
i's

‘the same nethod as 1n Exanple 5. I ntermedi ate” was reacted wth 2-
(benzyl oxy)etdy! (At medhyd penzenesul fopat eg(450-9g 4349y -794g- (FBBY,

W t hout i sol ation by the sane nmethod as in Reference Exanpie 2 (2a) fo give
the desireditidl-e c.omound € 1196(04, yitpl d 56807 dAky NMR £€DC13) 8r &)20-1.52
(3H, m, 1.75-2.06 (3H, m, 2.11-2.50 (2H, m, 3.25-3.74 (14H, m,
4.57-4.60 (20 mMyiH,7.@5-F.37 (bHiz)m) .8 NB (FAB) &Y z:8348 (MtH) &), (13b)
2-{[4- (Mor phol i n-4- vyl carbonyl ) cycl ohexyl ] oxy) et hanol ~ Using 4-(14-[ 2-
(benzyl oxy)®etdoxyfeycdlohexyl 1 car bonyl ) mor pholine (1.96 g, 5.65 nmmol)
synthesi zed in Reference Exanple 13 (13a), the desired title conpound (1.45
g ,yield 9999 (50dY dbtzi net? b{Mtie same nethod as in Reference Exanple 5
(5b). 1H Nl\ﬁlo( 13) 8: 1.20-1.53 (3H m, 1.56-1.61 (1H m, 1.77-2.05
(4H, m, 2.11-2.°21 (1H, m, 2.39-2.51 (1H, m, 3.47-3.54 (3H m, 3.58-3.76

(10H, m. <Example 7>
4—(4—Chlorophenyl)isoquinoline—6—carboxamide
hydrochloride

[Chemical formula 10]

(7a) 4-(4-Chlorophenyl)isoquinoline-6-carboxamide

From 2—(tfimethylsilyl)ethyl 4-
{[(trifluoromethyl)sulfonyl]oxy}isoquinoline—6—<
carboxylate (6.00 g, 14.2 mmol) and 4-chlorophenylboronic
acid (3.30 g, 30.0 mmol), 2-(trimethylsilyl)ethyl 4-(4-
chlorophényl)isoquinoline—6—carboxylaté (3.90 g, yield
71%} was obtained by the same method as in Example 8 (8a).
Further, using this compound (3.90 g, 5.9 mmol), the
desired title compound (1.96 g, yield 70%) Was obtained
by the same method_as in Example 4 (Ab).'
'-NMR (DMSO-D¢) 8: 7.62 (2H, d, J = 8.5 Hz), 7.63 (1H,

br s), 7.66 (2B, d, § = 8.5 Hz), 8.13 (1H, d, J = 8.6 Hz),



(FAB) niz 258 (M+H) +. [0084] <Ref erence Exanple 14>
4- ( 2- Hydr oxyet hoxy) - N, N- di net hyl cycl ohexanecar boxam de [ Chemi cal fornula
33] HO - 95 -. (14a)
4-[ 2- (Benzyl oxy) et hoxy] - N, Nd|nethylcycBGhexanecarboxanlde Usi ng et hyl
4- hydr oxycycl ohexanecar boxam de (1.61 niL, 10.0 mmol) and di net hyl am ne
hydrochl oride (2.28 g, 28.0 nmmml), the desired title conpound (1.43 g,

ield 479 h 13
Vi5ay . 1h ARty o D T R T e 1ty S 1 e P og. CAPL,
2.42-2. 55(38ng) 2“93(333H { 5H n()1,H4 58- 4. 59( 2H, m), MB( FAB) mi z: 306( MrH) +.
(1H M, 1.37-1. 64(3H m, (2H m,2.10- 2.18(1H ), s),3.04(3H,s), 3.26-3.68

7.27-17. 37(&@!@1 mAZ4bk2 (M -
4- ( 2- Fydroxyethoxy)) N, hUlnethylcyclohexanecarboxanlde Usi ng

4- [ 2- (benzyliTaxy et HoxaH 1y, d¥diarethyl eyel Dhexanecsr boxsoi aiei §d. 42 g, 4. 64
nmmol ) produced in Reference Exanple 14 (14a), the desired title conpound
(996 ny, yiheldrggohomieds obt ai ned by the sane nethod as in Reference Exanple
5 (5b). 1H NVR(CDC13)8:1.21-1.63 2.44-2. 57(1H m, 2. 92( 3H,

(3H, m, 3.71-3. 72@29 mﬁthanol (250 ml), 4-(4-

chlorophenyl)1sqqu1noline—6—carboxamide_(1.9 g,'6.7 mmol)
synthesized in'Example 7 (7a) was dissolved, to which a
- 4M hydrochloric acid-dioxane solution (5 ml, 20 mmol) was
added. After stirring at room temperature for 30 minutes,
the resulting mixture was concentrated under reduced
pressufe. ‘The resulting product was subjected to
aéeotrépic distillation with diethyl etﬁer,_followed by
recrystallization from methanol-diethyl ether to gi&e the
desired title compéund (2 §, yield 93%).
"H-NMR (DMSO-D¢) 8: 7.66 (2H, d, J = 8.5 Hz), 7.70 (2H, d,
~J = 8.5 Hz), 7.75 (1lH, br s), 8.26 (1H, d, J = 8.6 Hz),
8.37 (1H, s), 8.37 (1H, br s), 8.49 (1H, d, J = 8.6 Hz),
8.63 (iH, s), 9.69 (1lH, s).
MS(EI) m/z 282 (M™) |
[0057]
<E2ample 8>
4—{4—[formyl(methYl)amino}phenyl}isoquinoliﬁe—6—
carboxamide

[Chemical formula 11]



M5( FAB) ni z: 216( M+H) +. (4H m,1.80-2.16 s) 3.06(3H,s), (5H m, 3.28-3.60
[ 0085] " <Ref erence Exanple 15> :

4- (2- Hydr oxyet hoxy) - N, N- di met hyl t et r ahydr o- 2H pyr an- 4- car boxani de

[ Chemical fornula 34] - 96 - N(CH3)2 €p (15a)

1,4, 9-Tri oxaspi ro[ 5. 5] undecane- 5-one ' I nto dichl oronethane (40 nL),
1,4,8- trioxaspiro[4.5]decane (2.75 g, 19.1 mmol) was di ssolved, to which
trlnethylcyanlde 4.8 nm., 38.2 mmol) and zinc iodide (609 ng, 1.91 mmol)
wer e added ;&?d by stirring at roomtenperature for 30 m nutes. The
resul ting rid a |qU|d was concentrated under reduced pressure. To the
resi due thus ob alned a 1M aqueous sol ution of sodi um hydroxide (40 nl)
was added, fol ved by heating at 110C for three hours. The reaction |iquid
was cooled to tenperature and nmade-acidic wth concentrated

hydrochl oric aci#, and @goncentrated under reduced pressure. To the residue
t hus obt ai ned, ulchlorol-thane was added, followed by stirring. A solid was
filtered of f & . gf.e. was concentrated under reduced pressure to

gi ve the desi : conpdhnd (2.71 g, yield 82%. 1H NVR(CDCL3)

5:1.79-1. 87(2\ Ay, 2718-2.29(2H, m, 3.69-3.78(2H, m, 3.80-3.88

(2H, m, 3. 89-3. 96( 2H, M, 4.44-4.51(2H, m.

(8a) 2-(Trimethylsilyl)ethyl .4—{4-[ (tert- .
butoxycarbonyl)(methyl)aminb]phenyl}isoquinoline—6—
carboxylate

Info N,N—dimethylformamide (30 mL), 2-
(trimethylsilyl)ethyl 4-

. {[(trifluoromethyl)sulfonyl]oxy}isoquinoline-6-
7éarboxylate (1.50 g, 3.56 mmol), potassium carbonate
(2.46 g, 17.8 mmol), tert-butyl ﬁethyl—[4—(4,4,5,5—
tetramethyl-1, 3, 2-dioxaborolan-2-yl)phenyl]carbamate
(1.78 g, 5.34 mmol), and a [1,1;
bis (diphenylphosphino) ferroceneldichloropalladium-
dichloromethane complex (291 mg, O.356_mmol)_were
dissolved, folloded by stirring ét'90°C for one hdur
‘under a nitrogen atmosphere.

After cooling, the resulting.reaction liquid was
concentrated under reduced pressuré'and a solid was
filtered off, followed by washing'with dichloromethane.
The resulting organic layer was concentrated under
reduced pressure again. The residue thus obtained was
purified by basic silica gel column.chromatograﬁhy '

(hexane : ethyl acetate, 100 : 0 - 80 : 20, V/V). and by



MS(FAB)m z: 173 (NHFD+ (15b)

4- (2- Hydr oxyet hoxy) - N, N- di net hyl t et r ahydr o- 2Hpyr an- 4- car boxani de - 97 -
LBing-1,4,9-trioxasp|ro[5 5] undecane- 5-one produced in Reference Exanple 15
(15a) and di et hyl am ne hydrochl ori de 6659 ng, 8.14 mmol), the desired
title conpound (630 ngy, yield 99% -was obt ai ned by the sane nethod as in

Exanple 5. 1H NVR(CDC13) 5: 1.86-1.97 (3H, m, 2.11-2.23 (2H , 2F2é)(3H
3.31 1 3o ot ek 8
), 3,30 (3Pl TALLHCI o en}nencgqematéggép@% ko -

4- 1] 4- (4, 4a5‘;e5.‘a-E%trQrmi hylr 1, 3R2-dinxabprel afs 23ive the desired
yI)phenyI]acetyIInDrphollne [ Chem cal: fornula 35] H3C( CH3 H3CCH3

Usi ng 4- (4,14,8,&5-dogigaariet hyil-218 3 2-dicoxaboso) an-2- yl) phenyl acetic acid
(786 g, 3.0 mol ) and norpholine (1.3 nL, 15.0 mvl ), the desired title
conpound -(346NHg, (gbeld) 35990 vias odxt ai dpd byovhe. sanecppthpd assbhe

am dation step i'n Exanple 4 (4b). - 98 - 1H—NNR'(CDC13)_5; 1.25-1.41 (14H,
m, 1.47-1. @4{(259{ M-,338. @3%(251-], 4.4 A5G HA, B ,567(Q2H (2H, Jd= &.5 Hz),
3.75 (2H, s), 26 (2H J = 8.0 Hz), 7 76 (2H

d, J =80 k). N5 (FAB)
.08 (1H, 4, J = 8.5

n 7 332 (m_ﬁ)_ﬁ ;7. & (2H, d, J =
Hz), 8.20 (1H, d, J = 8.5 Hz), 8.54 (1H, s), 8.66.(1H, s),_
9.29 (1H, s). |
[0058]

(8b) Tert—butyl [4- (6~ carbamoyllsoqulnolln 4-
yl)phenyl]methylcarbamate

Into tetrahydrofuran (10.0 mL), 2-
(trimethylsilyl)ethyl 4—{4—[(te£t%

-butbxycarbonyl)(methyl)ahino]phenyl}isoquinoline—6—
carboxylate (500 mg, 1.05 mmol) synthesized in Example 8
(Ba) was dissolved, to whicﬁ a tetra n-butylammonium
flqoride/l;o M tetrahydrofuran solution (1.36 mL, 1.36
mmol) was added under a niﬁrogen_atmosphere. After
stirring thé resulting reaction iiquid for one hour; a
tetra n—butylammonium fluofide/l.O'M tetrahydrofurén
‘solution (0.523 mL, 0.679 mmol) was further added,
followed by stirring for one hour.

The :esulting reaction liquid was concentrated under
reduced pressure and dissolvedjiﬁ N,N—dimethylformamide 
(10.0 mL), to which triethylamine (1.75 mL, 12.5 mmol),
1—hydroxybenzotriazole monohydrate (42 mg, 0.314 mméi),
ammonium chloride (559 mg, 10.5 mmol), and-l-ethyl-3-(3-

dimethylaminopropyl)carbodiimide hydrochloride (1.00 g, -



[0087] <Ref erence Exanple 17> o

2-{[1- (Met hanesul f onyl ) pi peri di n-4-yl ] oxyl et hanol [ Chem cal formula 36]
0/0H O=S=0 CH3 (17a) Benzyl 4-[2-(tetrahydro-2H pyran-2- _

yl oxy) et hoxy] pi peri di ne-| -carboxyl ate 60 - Using benzyl

4- hydr oxy- 1- pi peri di necar boxylate (1.50 g, 6.35 nmmmol) and ; _
2-(2- bronnethoxy)tetrahydro 2H pyran (1.92 ni, 12 7 mmol ), the desired

b d h t hod
Ref er ence’ Bt s gl € R BR8P oty o A ot (o oy
1.66-1.91 (t‘gﬁilpégat@‘cerl-‘lf’o%f 28, (26 Mg 1§1<§]’e4r (%&Y %?&germag@ §5h§r§3 (4H n)’

4.61-4.67 (1H, m, 5.12 (2H s), 7 27-71.43

benzyl 4-[2- (teth@hY@%QtaHnPE& d@é”@@ﬁ%éHP@Qﬂéd“ﬂﬂd@ﬂ“%éd&ﬁ&ﬁoxy|ate
(1.50 g, 3.15 nmol) synthesize |n (17a), the desired title conpound (578

my, yield §0%sswas otdaiwteibibyct er sEdEn etdofk 8y ive Refaienee Exanple 5
~ (5b). 1H NWR(CDC13, 400MHz)5: 1.37-1.66(7H,m, 1.68-1.98 (4H, n) 2.55-2.66 .
(2H, m, 3.0F-13wE (PHexraction with chloroform. The resulting '
| organic layer was.dried ove£ sodium sulfate and filte?éd,
and the filtrate was concentrated under reduced pressuré.
The residue thus obtained was purified by basic silica-
'gel column chromatography (hexane : efhyl acetate, 60

40 - 0 : 100, V/V, ethyl acetate : methanol, 100 : 0 -

95 : 5, V/V) to give the desired title compound (202 mg,
yield 51%). _

'"H-NMR (DMSO-Dg) &: 1.49 -(:9H, s), 3.36 (3H; s),\7.54 (2H,
d, J=8.3 Hz), 7.59 (2H, d, J = 8.3 Hz), 7.68 (1H, br s),
8.15 (1H, d, JI= 8.3 Hz); 8.29 (2H, br s), 8.33 (2H, d, J
= 8.3 Hz), 8.42 (1H, s), 8.54 (1H, s), 9.44 (1H, s).
MS(FAB) m/z: 378 (M+H)"
_(8c) 4—[4—(Methyiamino)ﬁheﬁyl]isoquinoline—6—carboxamide

Tert-butyl [4—(6—carbamoylisoquinolin—4~
yl)phenyl]methylcarbamate (151 mg, 0.402 mmol)
synthesized in Example 8 (8b) was suspended in
dichloromethane (3.5 mL), to which trifluorocacetic acid
(0.53 mL) was_added at 0°C, followed by stirring at room
-temperature for three hours.. |
The resultiﬁg reaction liquid was cooled to 0°C, to

which_satu:ated agueous sodium bicarboﬁate was added,
followed by extraction Qith chloroform. The résulting

organic layer was collected and concentrated under



3.35-3.47 (1H, m), 3.47-3.57 (1H m, 3.57-3.74 (3H m,
4.60-4.73 . (1H, m. (17c)

1- (Met hyl sul fonyl)-4-[ 2-(tetrahydro-2H pyran- 2- |
Usi ng 4-[2-(teti-ahydro-2H pyran-2- y @ly)et hoxy] pi peridine (561 ng, 2.54
mM ) synthesized in (17b) and net hanesul fonyl chloride (375 11.1,, 3.06 .

mol ),

reduced'pressure; and the residue thus obtained wés
purified by basic silica gel column chromatography
(hexane :'efhyl acetate, 50 : 50 - C ; 100, V/V, ethyl
acetate : methanol;-lOO : 0. - 95 : 5; V/V) to_give.the'

desired title compound (102 mg, yield 92%).

'"H-NMR (DMSO-Dg) &: 2.75 (3H, d, J = 5.1 Hz), 5.97 (1H, q,

J = 5.1 Hz), 6.72 (2H,  d, J = 8.6 Hz), 7.30 (2H, 4, J =
8.6 Hz), 7.59 (1H, br's), 8.06 (1H, d, J = 8.6 Hz), 8.21
(1H, br s), 8.22 (1H, d, J = 8.6 Hz), 8.42 (1lH, s), 8.45
(1H, s), 9.28 (1H, s).
MS(FAB) m/z: 278 (M+H)"
[0059]

(8d) 4—{4—[Formyl(meﬁhyl)amiﬁo]pheﬁyi?isoquinoline—
6-carboxamide | |

Formic acid (0.5 mL) was added to 4-[4-

(methylamino)phenyl]isoquinoline—6—carboxamide (30 mg,

0.108 mmol) synthesized in Example 8 (8c), to which

ahhydrous acetic acid (0.15 mL) was added at 0°C,
followed by stirring at room-témperature-for four hours
under - -a nitrogen atmosphere.

The resulting reaction ligquid was concentrated under

reduced pressure, and the residue thus obtained was

purified by basic silica gel column chromatography
(hexane : ethyl acetate, 50 : 50 - 0 : 100, V/V, ethyl

acetate :_methanol, 00 : O - 98 : 2, V/V) to give the

. desired title compound (36 mg, yield 100%).

'H-NMR (DMSO-Dg) &: 3.32 (3H, s), 7.58 (2H, d, J = 8.0

Hz), 7.65 (1H, s), 7.65 (2H, 4, J = 8.0 Hz), 8.13 (1H, d,

onxy)ethoxy}piperidine

3.79-3.96 (2H, m,



the desired title conpound (618 ny, yield 83% was obtained by the sane

met hod as in Reference Exanple 2 (2c). (17d)

2-{[ 1- (Met hanesul f ony! ) pi peri di n- 4-yl ] oxyl et hanol ~ Using

~1-(nmethyl sul fonyl)-4-[2-(tetrahydro-2Hégyran2-yl oxy) et hoxy] pi peri di ne (610
mg, 1.98 mmol) synthesized in (17c), the desired title conpound (357 ny, -
yield 81% was obtai ned by the sanme nethod as in Ref erence Exanple 2 (2b).
1H NMR (CDGL3, 7 (2H, (3 79 (3H,
s), 3.14-3.22 (8421&0 " 3. 324117 3(414%’ %%Hsz g’r)33153 %961 (3{—1 :% mHzﬁ 3.78 (2H,
m . <Referencss quamplg 18y sbr amgs 4-4)2- hydfpxyﬁq hoxy) tetsahygy of yy an-3-ol -

100 - [ Chem cal formul a 37] OH H The 'stereo cheni stry of the structute only
shows rel atMyg N gl &0 enM«HL8a)

Trans- 4- [2 (benzyl oxy) et hoxy]tetrahydr of uran- 3 ol .Int_o di_chl or onet hane
(5.0 n), 2rdEatrlyl oxyethanol- (7..07 g, 46.5 mmol ) and : . _
3, 4- epoxytetrahydrofuran (1.0 g, 11.6 mml) were dissol ved, to which a
boron trifl uori dédicarhyl %t her -conpl ex (0.08 g, 0.58 .nmol) was addéd at
roomterrperature foIIowed by stirring for three hours. To the resul ting

" reaction |IQZ]’U{IAd' ST U ArilETusT Bt Uty Bk ok S S kel eak bohete was
added, follo tractl on wi th dichl oronethane. The resulting organic

| ayer was d}vg‘bt}@z%r FUL LG sul fate and concentrated under

reduced pressure. The resi duelé hus obtai ned was purified by silica gel.

col umm chr ot OYrEbhy HEKehet 2! et hyl acetate, 100 : 0 - 0 : 100, V/V) to

gi ve the desired t|tIe corrpound (2.28 g, yield 82% . 1H NWR (CDC13) 5: _

361365(2@/\1@/0 3.77 (4H, ), 3.93-3.96 (1H, m),3.97 (1H dd, J =

10.1, 4.6 Hz) 07@dd,'J:10.1,46Hz_) 4.30-4.34 (1H, m, 4.57

(2H, s), 7. 38( m. M5 (El+) mz: 239 (MtH)- (18b) '

Trans- 4- ( 2- oxyephoxy)t etrahydr of uran- 3- ol

Trans-4-[ 2- (blenzyl oxy) et hoxy] t et rahydr of uran-3-ol (2.20 g, 9.23 mol)

synt hesi zedI 'Nigs hyl vinyl ether (3.33 g, 46.2 mmol), and pyridinium

par at ol ueneysyllf opate (231 ng, 0.92 mml) were dissolved in - 101 -

di chl-oronet hahe 722 m), followed by stirring at- roomtenperature for one

hour . Trleth | anine (187 nmg, 1.84 mmwl) was then added, and the resulting

m xture was!hr eyt @Tﬁ%[e%j'ﬁsﬁtsﬁqmc@@eﬁww—‘bhr omat ogr aphy (hexane :

et hyl acet ate 100 :

tralng :io([)z/()}( i W@twg%(@jll 451'1 (%TWV%YWW?&&%\%%T%Y?% (2t ﬁ8 gI

ie 9 i S .compoun s dissolved in ano

{30 m), to whi Eﬁlﬁlﬁ%pﬁﬁo &m%h%ﬁ%agwef%of%§’% Rﬁaé%ﬁg

fol | oned by 4 rrd ngﬂ] aj- rool tear;pc?r@t Jo 4 0pe hg) tetunéjr%t a fydr ogen
e r€su

at nosphere. ting soO ut| on wa ntrat'ed under ticed pressure
to give th I (CDC13) 5:
3.59-3.68 (eliaﬁsgrr)&%}zd?%&gol 76 (3H, %ﬂ&%%} 3. PEIS%L}? rsh);%t 93-3.97 (1H, m,

?138 gﬂ 1H, delyrah =(d) ng 4- B ) mmdh 07 frdthe dithed ml{@gﬁerénée Hz), 4.32-4.36
' . Example 2, the desired title compognd (450 mg, yield 60%)

was obtained by the same method as in Example 1 (la).
'H-NMR (CDCls) &: 1.46 (3H, t, J = 7.2 Hz), 1.61-1.72 (2H,
m), 1.92-2.01 (2H, m), 3.44-3.50 (2H, m), 3.60-3.68 (1H,

]

m), 3.89 (2H, t, J = 5.0 Hz), 3.94-4.02 (2H, m), 4.23 (2H,
t, J =5.0Hz), 4.48 (2H, q, J = 7.2 Hz)}l7.10 (éH, d, J

=éﬁﬂm,i%(M,¢J=83Hn,&m<m,mJ=83
Hz), 8.48 (1H, d, J = 8;3 Hz), 8.92 (1H, s), 9.29 (1H, s).

MS (FAB) m/z: 423 (M+H)".



M5 (ET) mlz: 149 (M+H)+ [ 0088] Her ei nbel ow, the structural fornul ae

- and physi cochem cal data of conpounds produced in Exanples in accordance

wi th the production nethods of the aforenentioned Exanples 1 to 16 will be
given. [0089] "Ex No." refers to the-nésber of Exanple, "STRUCTURE" refers
to the structural formula of the conpound of the Exanple, "METHOD' refers
to, among the - 102 - afo’'renentioned general production nethods, one used
in the Exa n{d4

;:orrpound pr oo}ljuced in %TA;&{IGJ dsr? %a%rbé'l%w Kgfge%‘fj%%}%wDATA 17

H3C, NCH, 1.1 i dd DVRO-D6) 3 6: 3.00 (6H, s), 6.90 (2H, d, J =
9.2 Hz), 762%@1{%&31)&'@%%% dmldégzm) 8.01 (1H, br s), 8.28

(1H d, J = 8. 6Udzhg r&@l(BH44d 24 (R Btno -2 Hf-48) . 9.39 (1H ).
(%) (EI) niz 292 (M
'yloxy)ethoxy]phenyl} 1, 6 naphthyrldlne 2- carboxylate‘(340-_ 

mg, Q.81 mmol) synthe31zed in Example 9 (9a), the desi:ed
title'compound (318'mg; yield 99%5 was obtainedhby the
same method as in Example 1 (lb).' h
"H-NMR (DMSO-D¢) &: 1.36-1.48 (2H, m), 1.83-1.92 (2H, m),
3.27-3.39 (2H, m), 3.54-3.63 (1H, m), 3.77-3.85 (4H, m),
4.16-4.21 (2H, m), 7.13 (2H, d, J = 8.8 Hz),'7;59 (1H, br

s), 7.78 (2H, d, J

i

8.8 Hz), 8.00 (1H, br s), 8.29 (1H,
d, J = 8.5 Hz), 8.82 (1H, d, J = 8.5 Hz), 8.84 (1H, s),
9.45 (1H, s). |
MS (FAB) m/z: 394 (M+H) *.
[0061]

<Example 10>
N—methyl—8—{4—[2—(tetrahydro—éH—pyran—4—
yloxy)ethoxy]phenyl}—l;6—naphthyridine—2—carboxamide

- [Chemical formula 13]

N-methyl-8-{4-[2- (tetrahydro-2H-pyran-4-
yloxy)ethoxy]phenyl}—1L6fnaphthyridine;2—carboxylic acid

(281.mg, 0.71 mmol), an intermediate product of the



. Si o '?NH2 N A . 1H-NWR (DVBO-DB) 6: 3.22-3.25 (4H, m), 3.77-3.80 (4H,
m, 7.13 (2H, d, J = 8.6 Hz), 7.61 (1H, br s), 7.76 (2H, d, J = 8.6 Hz),
8.02 (1H, br s), 8.29 (1H, d, J =8.6 Hz), 8.82 (1H, d, J = 8.6 Hz), 8.84
(1H, s), 9.43 (1H s). (FA) mz:-388 MrH* 19 0 / \ 1101 o \ ONH, N
C 1H NMR (DMBO-DB) 6: 3.22-3.26 (4H, n), 3.76-3.81 (4H, m), 7.16 (2H d,
:83Hz)746(2HdJ—83Hz 7.62 1Hbrs,810 1H<;i:8
Hz), 8.24 7 43, ( H s
o5 (1r SR Ly %ardolze &4%9 G

N, N- dlmethylformamlde (7 mL), to which methylamlne
hydrochloride (478 mg, 7.13 mol), triethyiamine (1.2 mL,
8.56 mmol), 1—hydr§xybenzotriazole (33 mg, 0.21 mmol),
and l-ethyl-3-(3-dimethylaminopropyl)carbodiimide
hydrochloride (681 mg, 3.56 mmol) were added, followed by
stirring at room temperature for 48 hours. The.resulting
reaction 1liquid was filtered and concentrated under
reduced pressure. The residue thus obtained was purified
by silica gel column chromatography (hexane : ethyl
acetate, 40 : 60 - 0 : 100, V/V) to give the desired
title compound (30 mg, yield 10%).

'H-NMR (DMSO-D¢) &: 1.39—i.49_(2H,.m), 1.85-1.95 (2H, m),
2.90 (3H, d, J = 4.9 Hz), 3.32-3.40 (2H, m), 3.56-3.65

"(1H, m), 3.79-3.86 (4H, m), 4.18-4.23 (2H, m), 7.14 (2H,

d, J =8.5Hz), 7.80 (2H, d, J = 8.5 Hz), 8.14 (1H, br s),

8.29 (1H, d, J = 8.5 Hz), 8.82 (1H, d, J = 8.5 Hz), 8.84
(1H, s), 9.45 (1H, s). |
MS (FAB) m/z: 408 (M+H)"
[0062]
<Example 11>
N-ethyl-8-{4-[2- (tetrahydro-2H-pyran-4-

yloxy)ethoxy]phenyl}—l,6-naphthyridine—2—carboxamide



1H NMR (CDCI3) 6: 5.70 (1H, br), 6.12 (1H br), 7.21-7.28 (2H, m,
7.43-7.52 (2H, n), 8.03 (1H, d, J = 8.5 Hz), 8.15 (1H, d, J = 8.5 Hz), 8.30
(1H, s), 8.55 (1H, s), 9.33 (1H, s). M5 (El) mz: 266 (M)+ - 103 - 21 HO
\'Si to N/ \ \ vilel - A11HNVR (CBCKS) -1 2.86 (3H, s), 3.44 (8H, s), 5.58
(1H br s). 7.11 (2H, d, J = 8.8 Hz), 7.72 (2H, d, J = 8.8 Hz), 7.80 (1H,
br s), 8.46 (1H, d, J = 8.3 Hz), 8.54 (1H, d, J = 8.3 Hz), 8.87 (1H s),

9.32 (1Hcrdmical MR Akald Wz 412 (MeH) +
oo
(y

N .
I XX H/\CH3

N A A
Using N—metﬁyl—8—{4—[2—(tetrahydro—2H—pyran—4—
yloxy)ethoxy]phenyl}-1, 6é-naphthyridine-2-carboxylic acid
(300 mg, 0.76 mmol) produced in the synthetic ‘process in
Example 9 (9a)_and ethylamine hydrochloride.(616 mg, 7.61
mmol), the desired title compound (100 mg, yield 31%) was
obtained by the same method as in Example 10.
IH-NMR (DMSO-D¢) &: 1.16 (3H, t, J = 7.2 Hz), 1.38-1.56
(2H, m), 1.84-1.98 (2H, m), 3.33-3.47 (4H, m), 3.56-3.66
(1H, m), 3.79-3.91 (4H, m), 4.20 (2H, t, J = 4.8 Hz),
7.15 (2H, d> J = 8.8 Hz}, 7.82 (2H, d, J = 8.8 Hz), 8.08-
8.18 (1H, m), 8.28 (1H, d, J = 8.3 Hz), 8.83 (1H, d, J =
8.3 Hz), 8.86 (1H, s), 9.46 (1H, s).
MS (FAB) m/z: 422 (M+H)".
.[0063]
<Example 12>

4-(6-Carbamoylisoquinolin-4-yl)phenyl dimethylcarbamate



Nl -12

(1H, d, J

N

= 8.6 Hz), 8.27 (1H, br s), 8.30 (1H, s), 8.34 (1H d,

Hz), 8.56 (1H, s), 9.47 (1H s). M5 (Ebp mz: 316 (M' 23 5 N OF

[Chemical formula 15]

O .

OJ\N(CHs)z

(12a) 2-(Trimethylsilyl)ethyl 4-{4-
[(dimethylcarbamoyl)oxy]phenyl}isoquinéline—6—carboxylate
Into dichloromethane (6.5 mL)/ 2-
(trimethylsilyl)ethyl 4-(4-hydroxyphenyl)isoquinoline-6-
carboxylate (234 mg, 0.64 mmol) synthesized from 2-
(trimethylsilyl)ethyl:4—
{[(trifluoromethyl)sulfonyl}oxy}isoquinoline—6—
carboxylate by the same method as in Example 8 (8a) was

dissolved, to which triethylamine .(178 pL, 1.28 mmol), 4-

_dimethyléminopyiidine (23 mg, 0.19 mmol) and N,N-

dimethylcarbamoyl chloride (88 pL, 0.96 mmol) were added,
followed by stirring at room temperature for three hours.
The resulting reaction liquid waé concentrated under
reducéd pressure and 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 (260 mg, yield 93%) .

'"H-NMR (CDCls) 8: 0.07 (9H, s), 1.09-1.18 (2H, m), 3.07

(3H, s), 3.17 (3H, s), 4.42-4.51 (2H, m), 7.32 (2H, d, J

= 6.5 Hz), 7.52 (2H, d, J = 6.5 Hz), 8.10 (1H, d, J = 8.5

[0090] [Table 2] 22 NO F O,,- ONI-12 C 1H NMR ( DVMBO-
7.64 (1H, br s), 7.83 (2H, d, J = 8.0 Hz), 7.96 (2H, d, J = 8.0 r%)
(0]

D6
8.
8.

) or
16
6



\ MNH2 / W/ C 11-1-NMR (DVBO-D6) 6: 7.60 (2H, d, J = 8.3 Hz), 7.64 (1H,
br s), 7.74 (2H, d, J = 8.3 Hz), 8.15 (1H, d, J = 8.3 Hz), 8.28 (1H br s),
8.32 (1H, s), 8.32 (1H, d, J = 8.3 Hz), 8.54 (1H, s), 9.45 (1H, s). M
(EI) mz: 332 (M+ 24 N 110 OH\ ON H2&7 € 1H NVR (DVBO-D6) 6: 6.97 (2H, d,
J 85 Hz), 7.38 (2H, d, J = 8.5 Hz), 7.60.(1H, br s), 8.10 (1H d, J =
Hz), 8.22 (1H, br s), 826(1H d, J —85Hz) 839(1H, s), 8.45 (1H,

) :
©9.35 1H, s )25, 113 50
|) i pNH2 c(jldémsl\'/)lg(uvs%ém;éa Il (gﬁ(é g 2€5 gl'% 8 )65 (;%'Hzi: 7.41
2H d, J 382 Ha), 558 (1H br s), 8, o (1H d, J 8._3 H), 8.21 (1H,
b s), 8.25 (1H d'J =8 3 H), 8.45 (1H 5), 8.40 (1H, s), 9.32 (1H s).

VB (FAB) mivs (299 Gﬁﬁi9+437 oAy
[0064]

(12b) 4-(6-Carbamoylisoquinolin-4-yl)phenyl
dimethylcarbamate

Using 2-(trimethylsilyl)ethyl 4-{4-
[ (dimethylcarbamoyl)oxylphenyl}isoquinoline-6-carboxylate
(255 mg, 0.59 mmol) produced in Example 12 (12a), the
desired title compound (149 mg, yield 76%) was obtained
by the same method.as in Example 4 (4b).
'H-NMR (DMSO-D¢) &: 2.95 (3H, s), 3.09 (3H, s), 7.33 (2H,
d, J =8.0 Hz), 7.58 (2H, d, J = 8.0 Hz), 7.62 (1lH, br s),
8.11 (1H, d,.J = 8.8 Hz), 8.24 (lH, br s), 8.29 (1H, d, J
= 8;8 Hz), 8.35 (1H, s), 8.50 (1H, s), 9.40 (1H, s).
MS (FAB) m/z: 336 (M+H)ﬂ
[0065]

<Example 13>
4-{4-[(lE)-3-(dimethylamino)~3-oxopropen-1-
yl]lphenyl}isoquinoline-6é-carboxamide |
[Chemical formula 16].
(CH3)N_.O

x

l 0
I
N_~

(13a) 2-(Trimethylsilyl)ethyl 4-(4-

formylphehylfisoquinoline—6—carboxylate



CH3 . 1HNVR (DVBO-D6) 5: 2.44 (3H, s), 7.41 (2H, lei d, J

7.47 (2H, d, J = 7.6 Hz), 7.63 26 \ C (1H br s), 8.12 (1H d, J = 8.5
Hz), 8.25 (1H, br s), 8.29 (1H, d, J = 8.5 Hz), 8.37 (1H s), 8.48 (1H s),
9.40 (1H, s). OH2 N MS.(El) mz: 26266M- 1H NVR (DVBO-D6) 6: 3.3

(3H, s), 3.72 (2H, t, J = 4.6 Hz), 4.21 (2H, t, J = 4.6 Hz), 7.16

Using 2-(trimethylsilyl)ethyl 4-
{[(trifluoromethyl)sulfonyl]oxy}i;oquinoline—6—
carboxylate (600 mg, 1.42 mmol) and 4-formylphenylboric
acid (320 mg, 2.14 mmol), the desired title compound K427
mg, yield 79%) was obtained by the same method as iﬁ
Example 8 (8a).

'"H-NMR (CDCl3) &: 0.06 (9H, s), 1.08-1.15 (2H, m), 4.43-
4.50 (2H, m), 7.72 (2H, d, J = 7.8 Hz), 8.09 (2H, d, J =
7.8 Hz), 8.14 (1H, d, J = 8.5 Hz), 8.25 (lH, d, J = 8.5
Hz), 8.57 (1H, s), 8.59 (1H, s), 9.37 (1H, s), 10.16 (1H,
s). |

MS (FAB) m/z: 378 (M+H)".

[0066]

(13b) 2-(Trimethylsilyl)ethyl 4-{4-[(1E)-3-
(dimethylamino)-3-oxopropen-1l-yl]lphenyl}isoguinoline-6-
carboxylate

Diethyl [2—(dimethylamino)—2—oxoethyl]phosphonate
(133 mg, 0.597 mmol) was dissolved in dichloromethane (4
mL), to which 55% sodium hydride (21 mg, 0.48 mmol) was
added at 0°C, followed by stirring for 10 minutes. To
this solution[ 2-(trimethylsilyl)ethyl 4—(4—
formylphenyl)isoquinoline-6-carboxylate (150 mg, 0.40
mﬁol) synthesized in Example 13 (13a) was added, followed
by stirring for one hour. To the resulting reaction
liquid, a saturated agueous solution-of ammonium chloride
was added, fcllowed by extraction withrgthyl acetate.

The reéulting organic layer was washed with saturated

brine and dried over anhydrous sodium sulfate. The



27 1.1 C(2H, d, J = 8.7 Hz), 7.50 (2H, d, J = 8.7 Hz),

), 7.60 (1H, br s),
8.11 (1H, d, J 85Hz) 8.22 (1H, br s), 8.28 (1H, d, J = 8.5 Hz),
8.37 (1H, ) 8.47 (1H, s), 9.37 (1H, s). \ 40/NHR2 M5 (FAB) mz: 323
(MtH)*  [0091] [Table 3] OH 1H-N¥R (DMSO-D6) 5: 4.64 (2H, d, J = 5.6

solvent was distilled off under reduced pressure. The
- residue thus obtained was purified by silica gel column
chromatography (hexane : ethyl acetate, 100 : 0 - 35 : 65,

V/V) to give the desired title compound (168 mg, yield

'H-NMR (CDClj3) &: 0.05 (9H, s), 1.09-1.16 (2H, m), 3.11
(3H, s), 3.23 (3H, s), 4.40-4.52 (2H, m), 7.01 (1H, d, J

= 15.4 Hz), 7.55 (2E, d, J = 8.3 Hz), 7.72 (2H, d, J

8.3 Hz), 7.78 (1H, 4, J = 15.4 Hz), 8.11 (1H, d, J = 8.5
Hz), 8.22 (1H, 4, J = 8.5 Hz), 8.58 (1H, s), 8.64 (1lH, s),
9.33 (1lH, s).

- MS (FAB) m/z: 447 (M+H)"
(13c) 4—{4—[(1E)—3—(Dimethylamino)73—oxopropen—1f
yllphenyl}isoquinoline-6-carboxamide |

Using 2-(trimethylsilyl)ethyl 4-{4-[(1E)-3-

(dimethylamino) -3-oxopropen-1l-yl]lphenyl}isoquinoline-6-
;arboxylate (165 mg, 0.37 mmol) produced in Example 13
(13b), the desired title compound (104 mg, yield 81%) was
obtained by the same method as in Example 4“(4b).
'H-NMR (DMSO-Dg) 8: 2.95 (3H, s), 3.19 (3H, s), 7.33 (1H,
d, J = 15.4 Hz), 7.58 (1H, d, J = 15.4 Hz), 7.62 (3H, d,
J =8.1 Hz), 7.92 (2H, 4, J = 8.1 Hz), 8.12 (1H, 4, J =
8.5 Hz), 8.24 (1H, br s), 8.30 (1H, d, J = 8.5 Hz), 8.37
(18, s), 8.53 (1H, s), 9.41 (1H, s).
MS (FAB) ‘m/z: 346I(M+H)+
[(0067]

<Example 14>



1101 Hz), 5.33 (1H, t, J = 5.6 Hz), 7.54 (4H, s), 7.64 28 C (1H br s),

8.12 (1H, d, J = 8.5 Hz), 8.25 (1H, br s), 8.30 (1H, d, J = 8.5 Hz), 8.37
(1H, s), 8.50 (1H, s), 9.41 (1H, s). N,.-110 NH2 M (El) mz: 278 (M+
1H NVR (CDCI3) 5: 2.87 (3H, s), 3.37-3762-29 --- C (8H, m), 5.69 (1H br),
6.14 (1H, br), 7:10 (2H, d, J = 8.6 Hz), 7.45 (2H, d, J = 8.6 Hz), 7.99

4-{4-[(1E)-3- (morpholin-4-yl-3-oxopropen-1- .
yl}phenyl}isoquinoline—6¥carquamide

[Chemical formula 17)]

x

I O
N~

(l14a) 2-(Trimethylsilyl)ethyl 4—{4[(1E)—3—morpholin—4—yl-
3—oxopropen—l—yl]phenyl}isoquinoline—6—carboxylate

Using 2-(trimethylsilyl)ethyl 4-(4-
formylphenyl)isoguinoline-6-carboxylate (123 mg, 0.33
mmol) produced in Example 13 (13a)- and diethyl [2-
(morpholin-4-yl-2-oxoethyl)phosphonate (130 mg, 0.49
mmol), the desired title compound (155 mg, yield 99%) was
obtained by the same method as in Example 13 (13b).
'H-NMR (CDCl;) &: 0.06 (9H, s), 1.12 (2H, t, J = 8.2 Hz),
3.66-3.85 (8H, m), 4.46 (2H, t, J = 8.4 Hz), 6.96 (1H, d,

J =15.4 Hz), 7.55 (2H, d, J = 8.0 Hz), 7.71 (2H, 4, J

8.0 Hz), 7.81 (1H, d, J = 15.4 Hz), 8.11 (1H, d, J = 8.5
Hz), 8.23 (1H, d, J = 8.5 Hz), 8.57 (1H, s), 8.63 (1H, s),
9.33 (1H, s).
MS (FAB) m/z: 489 (M+H)".
(14b) 4—{4—[(lE)—B—(Morpholin—4—yl—3-oxopropen—1—
‘'yl]lphenyl}isoquinoline-é-carboxamide

Using 2-(trimethylsilyl)ethyl 4—{4[(1E)—3—morpholin—
.4—ylf3—bxop;openfl—yl]phenyl}isoquinoline—6—carboxylate

(155 mg, 0.32 mmol) produced in Example 14 (14a), the.



(1H, d, J = 8.6Hz), 8.12 (1H, d, J = 8.6 Hz), 8.41 (1H s), 8.55 (1H s),

'9.29 (1H, s). MS (El) miz: 411 (MrH). 1101 1-1-NWR (DVBO-D6) 5: 7.34
(1H, td, J = 8.3, 12.5 Hz), 7.53 (1H, td, J = 9.9, 2.5 Hz), 7.61- 30 C
7.66 (2H, ), 8.10 (1H, br s), 8.16 ClH1 & J = 8.6 Hz), 8.29 (1H br

s), 8.32 (2H, d, J = 8.6

desired title compound (94 mg, yield 76%) was obtéined by
the same method as in Example 4 (4b).
'H-NMR (DMSO-Dg) &: 3.30-3.46 (2H, m), 3.55-3.68 (4H, m),
3.70-3.84 (2H, m), 7.37 (1H, d, J = 15.1 Hz), 7.57-7.69
(4H, m), 7.93 (2H, 4, J = 7.3 Hz), 8.12 (1H, 4, J = 8.5
Hz), 8.23 (1H, br s), 8.29 (1H, d, J = 8.5 Hz), 8.36 (1H,
s), 8.53 (1H, s), 9.41 (1H, s).
MS (FAB) m/z: 388 (M+H)".
[0068]

<Example 15>
4-[4-(3-Morpholin-4-yl-3-oxopropyl)phenyl]isoquinoline-6-
carboxamide |

[Chemical formula 18]

(iSa) 2-(Trimethylsilyl)ethyl 4—[4—(3—morpholin—4—yl—3—.
oxépropyl)phenyl]isoquinoline—6—carboxylate

Using 2-(trimethylsilyl)ethyl 4-
{[(trifluoromethyl)sulfonyl]oxy}isoquinoline-6-
carboxylate (300 mg, 0.71 mmol) and 4-(2-
carboxyethyl)phenylboronic acid (207 mg, 1.07 mmol), a
carboxylic acid intermediate was obtained by the same
method as in Example 8 (8a), and the desired title |

=

compound (199 mg, yield 57%) was obtained by the same



9.48 (1H, s). AOH2 M (El) m

Hz), 8.52 (1H, s), z: 284 (M' N - 105
- 31 CH, IINNO' H,C 140 NdO)NH2 C . 1H NVR (DVSO-D6) 6: 2.99 (6H, s), 7.58
(2H, d, J = 8.2 Hz), 7.59 (1H, br s), 7.62 (2H, d, J = 8.2 Hz), 8.10 (1H,

d, J =8.6 Hz), 8.22 (1H, br s), 8.287¢1H, d, J = 8.6 Hz), 8.33 (1H, s),
8.50 (1H, s), 9.40 (1H, s).

- method as in Example 10 without isolating this
intermediate.
'"H-NMR (CDCls) &: 0.07 (9H, s), 1.10-1.16 (2H, m), 2.71-
2.74 (28, m), 3.11 (2H, t, J = 7.9 Hz), 3.47 (2H, t, J =
4.8 Hz), 3.62 (2H, t, J = 4.8 Hz), 3.66-3.69 (4H, m),
4.44-4.48 (2H, m), 7.40 (2H, d, J = 8.3 Hz), 7.43-7.48
(2H, m), 8.09 (1H, d, J = 8.1 Hz), 8.20 (1H, dd, J = 8.1,
i.5 Hz), 8.54 (1H, s), 8.66 (1H, s), 9.31 (1H, s).
MS (FAB) m/z: 491 (M+H)"
(15Db) 4—[4—(3—Morpholin—4—yl—3—
oxopropyl)phenyl]isoquinoline-6-carboxamide
Using 2-(trimethylsilyl)ethyl 4—[44(3—morpholin—4—
yl—3—oxopropyl)phenyl}isoquinoline—6—carboxylate (195 mg,
0.39 mmol) produced in Example 15 (15a), the desifed
.title compound (50 mg, yield 33%) was obtained by the
same method as in_Example'4 (4b) .
'H-NMR (DMSO-D¢) &: 2.74 (2H, t, J = 7.7 Hz), 2.95 (2H, t,
J = 7.7 Hz), 3.43-3.49 (4H, m), 3.49-3.59 (4H, m), 7.47
(24, 4, J = 8.3 Hz), 7.50 (2H, d,"J - 8.3 Hz), 7.61 (1H,
br s), 8.10 (1H, d, J = 8.5 Hz), 8.22 (1H, br s), 8.28
(1H, d, J = 8.5 Hz), 8.36 (1H, s), 8.46 (1H, s), 9.38 (1H,
s) .
MS (FAB) m/z: 438 (M+H)*
[0069]
<Example 16>
>4—{4—[4—Acetylpiperazin—l;yl)phenyl]isoquinoline—6-
carboxamide -

[Chemical formula 19]



. MB (FAB) miz: 320 (MéH)+ 32 CH, H3C).0 0 N/ |bNH2 C 1H NMR ( DVBO- D6) 6:
1.31 (6H, d, J = 6.3 Hz), 4.65-4.74 (1H, m), 7.08 (2H, d, J = 8.6 Hz),

7.44

(2H, d, J = 8.6 Hz), 7.60 (1H, br s), 8.07 (1H d, J = 8.6 Hz), 8.21 (1H,
s), 8.24 (1H, d, J = 8.6 Hz), 8.35 (1H73), 8.43 (1H s), 9.33 (1H s). M
(FAB) mz: 306 (M ' 33 /CH3. O NH2 N -- Iltr C\ ii& 1H NVR (DVSO D6) 6:
3.89 (3H, s), 6.54 (1H, d,' J = 2.9 Hz), 7.33 (1H, d, J = 8.5 Hz), 7.45
(1H d, J =2.9 Hz), 7.56 (1H br s), 7.64 (1H d, J =8.5 Hz), 7.73 (1H
s), 8.10 (18« &HJ = 8.4 Hz), 8.18 (1H, br s), 8.28 (1H, d, J = 8.4 Hz),

9

8.43 (1H, s), 852(1H s),

[ Tabl e 4] 34t ]

(1ea) 2-(Trimethylsilyl)ethyl 4-{4-[4- (tert-
butoxycarbonyl)piperazin-l-yl]phenyl}isoquinoline-6-
carboxylate

Using 2-(trimethylsilyl)ethyl 4-
{[(trifluoromethyl)sulfonyl]oxy}isoquinoline—6—'
carboxylate (1.00 g, 2.38 mmol) and tert;butyl—4—[4—
(4,4,5,5-tetramethyl-1, 3,2-dioxaborolan-2-

yl)phenyllpiperazine-l-carboxylate (998 mg, 2.57 mmol),

" the desired title compouhd (1.01 g, yieid 79%) was

obtained by the same method as in Example 4 (4a).
‘H-NMR (CDCl;) &: 0.05 (9H, s), 1.12 (2H, t, J = 8.4 Hz),
1.49 (9H, s), 3.20-3.29 (4H, m), 3.59-3.66 (4H,.m), 4.44
(2H, t, J = 8.4 Hz), 7.08 (2H, d, J = 8.2 Hz), 7.25 (1H,
s), 7.43 (2H, d, J = 8.2 Hz), 8.06 (1H, d, J = 8.6 Hz),
8.18 (1H, 4, J = 8.6 Hz), 8.53 (1lH, s), 8.69 (1H, s),
9.26 (1H, s).
(16b) 2- (Trlmethy151lyl)ethyl 4-[4-(4- acetylplpera21n 1-
yl)phenyl]lsoqulnollﬂe 6- carboxylat; |

Into dichloromethane (5 mL), 2-(trimethylsilyl)ethyl
4-{4-[4-(tert-butoxycarbonyl)piperazin-1- |

yllphenyl}isoguinoline-6-carboxylate (103 mg, 0.193 mmol)

.37 (1H, s). M5 (EI) mfz: 301 (M' [0092]



i & N.,
),
(1H,

Hz

Hz

mz
J
8.
Hz
9.

)

-hVO Il

_Ar 0 NH2 C 1H NVR(DMBO-D6) 6: 6. 54-6.56 (1H,n), 7.26 (1H, d, J = 8.3
7.46-7.48 (1H, m), 7.56 (1H, br s), 7.59 (1H d, J = 8.3 Hz), 7.72
s), 8.10 (1H d, J = 8.5 Hz), 8.19 (1H, br s), 8.27 (1H, d, J = 8.5
8.44 (1H, s)., 852 (1H, s), 9.37 (¥H-s), 11.31 (1H br s). M5 (FAB)
288 (MH) + 35 OH 0\ o N/ o N2 C 1H—NNR (DVBO-D6) 6: 2.86 (2H, t

9 rz) 3.69-3. 75 (2H , 4.75 (1H, t, J = 4.8 Hz), 7.45 (2H, d, J =
, r ( = 8.7
8 26 (1H r@é % 39%‘%#% g %%é’%u‘ﬁ&% dgg %§‘(%€( ‘4? g ?1}913 (1H, s)

0 (1H, 5%r1fld@%&i%¥91&”3c1@9a3(ﬁ%ﬁﬂ Wa§0§dde§§ ééi@o&EMVBb

stirring at room temperature for three hours. After
concentration, the resulting mixture was diluted with
dichloromethahe (20 mL) and neutralized with a saturated

aqueous solution of sodium bicarbonate (15 mL). The

‘resulting organic layer was dried over sodium sulfate and

ﬁiltered. The solvent was distilled off under reduced
éfessure. The fesidue thus obtained was dissolved in
pyridine (5 mL), to which anhydrous acetic acid (0.5 mL)
was added, followed by stirring at room temperature
overnight. After concentration, the resulting mixture
was diluted with dichloromethane (20 mL) and neutralized
with a saturated aqueous solution of sodium bicarbonate
{15 mL). The solution thus obtained was extracted with

dichloromethane (20 mL), and the resulting organic layer

was dried over sodium sulfate and filtered. The solvent

was distilled off under reduced pressure and the
resulting product was purified by thin layer
chromatography (dichloromethane : methanol = 97 : 3) to

give the desired title compound (54 mg, yield 58%).

‘'lH-NMR (CDC1l3) &: 0.10 (9H, s), 1.17 (2H, t, J = 8.3 Hz),

2.21 (3H, s), 3.30-3.38 (4H, m), 3.70-3.74 (2H, m), 3.86-
3.89 (2H, m), 4.49 (2H, t, J = 8.3 Hz), 7.12 (2H, d," J =
8.8 Hz), 7.49 (2H, d, J = 8.8 Hz), 8.11 (1H, d, J = 8.8

Hz), 8.22 (1E, d, J = 8.8 Hz), 8.58 (1lH, s), 8.74 (1H, s)

14



C i&: 1HNWR (DMSODB) 6: 3.78 (2H, dt, J = 5.5 5.0 Hz), 4.11 (2H, t, J
= 5.0 Hz), 4.91 (1H t, J = 5.5 Hz), 7.16 (2H, d. J = 8.5 Hz), 7.50 (2H,
d, J =85 H), 7.60 (1H, br s), 8.11 (1H, d, J = 8.5 Hz), 6. 23 (1H, br s),
8.28 (1H, d, J = 8.5 Hz), 8.38 (1H, s)758-47 (1H, s), 9.37 (1H s). NS (H)
mz: 308 (M 37 OB N1 lei CH ..-- Nel N C 1H NMR (DVBO D) 6: 2. 86
(3H, s), 3.07 (3H, s) 3.80 (2H, s), 7.42 (2H, d, J = 8.2 Hz), 751(2;4 d,
J =82 Hz 63 r s
8.28 (1H, gj(,l = kfz‘lbja&)??l ]fpefé%i, %4%1(1%&%#22390%@}%@;%&

(FAB) nl z: @%&md@ 38 0CH3 |. 0. NH2

Using 2-(trimethylsilyl)ethyl 4-[4-(4-
acetylpiperazin—l—yl)phenyl]isoéuinoline—6—carboxylate
(54 mg, 0.11 mmol) synthesized in Example 16 (16b), the
desired title compound (38 mg, yield 90%) was obtained by
the same method as in Example 4 (4b).
1H—NMé (CDCl:, 400MHz) &: 2.16 (3H, s), 3.23-3.34 (4H, m),
3.64-3.70 (2H, m), 3.78-3.85 (2H, m), 5.70 (1H, br s),

6.12 (1H, br s), 7.09 (2H, d, J = 8.6 Hz), 7.45 (2H, d, J

1l

8.6 Hz), 8.03 (1H, d, J = 8.6 Hz), 8.10 (1H, 4, J = 8.6
Hz), 8.39 (1H, s), 8.53 (1H, s), 9.26 (1lH, s).
[0070] |

<Reference Exémple 1>
2~[3-Fluoro-4- (methoxymethoxy)phenyl]-4,4,5, 5-
tetramethyl-1, 3, 2-dioxaborolane

[Chemical formula 20]

A~ ~~-CH3

O O

HyC——4—CH
(la) 4;Bromo—2—fluoro—l—(methoxymethoxy)benzene

Into acetone (300 ml), 4-bromo-2-fluorophenol (30 g,
157.mmol) was dissolved, to which chloromethyl methyl

ether (18 ml, 237 mmol) and potassium carbonate (43 g,



1
(

H NVR(DVBO- D6) 6: 1. 48-1. 60(1H, m), 1.64-1. 75(1H m,1.85-1.95(2H m, 2: 06 (3H,
s), 2.59-2.68 (1H, n), 2.86-2.94 (1H, ), 3.13-3.22 (1H m,
1H m), 4.55- 4.61 (1H, n), 7.48 (2H, d, J = 8.0 Hz), 7.53 (2H, d, J = 8.0
Hz), 7.64_(1H br s), 8.12 (1H d, J-=78.7 Hz), 8.26 (1H, br s), 8.29 (1H

3.93-4.00

d, J = 8.7 Hz), 8.38 (1H, s), 8.50 (1H, s), 9.40 (lH s). M5 (FAB) nfz: 374
(NHH)+ 39 NH2 C 1H NWVR(DWMSO- D6) 6: 0. 32-0. 41(2H , 0.56-0.65 2H

.21-1. = 7.9
W e, 7 48R PR SR PO B R e 0 5.5 i,
8.22 (1H, Qre orahiZle (fjfﬂ o houds 5 H%r)pur%t%és( Wars)si A Wirs), 9.37
(1, 's). Ms (FAB) mz: 319 (MfrH)+ o0 140" \ di N/ W -

and the filtered ‘solution was washed with acetone.

The

filtrate was concentrated under reduced pressure and the

residue thus obtained was purified by silica gel coclumn

chromatography (hexane : ethyl acetate, 100 : 0 - 85 : 15,

V/V) to give the desired title compound (36.5 g,

82%) .

yield

'H-NMR (CDCls) &: 3.51 (3H, s), 5.19 (2H, s), 7.05-7.10

(1H, m), 7.16-7.20 (1H, m), 7.22-7.28 (1H, m).
[0071]
(1b) 2-[3-Fluoro-4- (methoxymethoxy)phenyl]

tetramethyl-1, 3, 2-dioxaborolane

-4,4,5,5-

Into dimethyl sulfoxide (200 ml), 4-bromo-2-fluoro-

1- (methoxymethoxy)benzene (20 g, 85 mmol) synthesized in

Example (8a) was dissolved, to which

.bis(pinacolato)diboron (28 g, 110 mmol), a [1,1'-

bis (diphenylphosphino)~ferroceneldichloropalladium-

dichloromethane complex (7.0 g, 8.5 mmol), and potassium

acetate (25 g, 255 mmol) were added, followed by stirring

at 80°C for one hour. The mixture was brought down to

room temperature, to which water and ethyl acetate were

added, and impurities were removed using Celite.

filtered solution was washed with ethyl acetate.

filtrate was separated and the organic layer was

The

The

sequentially washed with water and saturated brine, and

dried over anhydrous sodium sulfate. . The soclvent was

distilled off under reduced pressure. The residue thus



[0093] [Table 5] - 107 - 40 CH, IV CH I. / NH2 Nel

C 1H NVR ( DMBO- [6) 6:
2.72 (2H, t, J = 7.8 Hz), 2.85 (3H, s), 2.93 (2H, t, J :7. Hz), 2.99 (3H,
s), 7.44-7.53 (4H, n), 7.62 (1H, br s), 8.11 (1H, d, J = 8.5 Hz), 8.24 (1H
br s), 8.29 (1H, d, J = 8.5 Hz), 8.38 ({IH- s), 8.48 (1H, s), 9.40 (1H, s).

+ VB (FAB) mz: 348 (MkH) 41 oCH3 * \ AINH2 N ,-- grP C

obtained was purified by silica gel column ghromatography
‘(hexane : ethyl acetate, 100 : 0 - 80 : 20, V/V) to give
the desired title compound (15.8 g, yield 66%).
'H-NMR (CDCl3) &: 1.33 (12H, s), 3.51 (3H, s), 5.24 (2H,
s), 7.15-7.20 (1H, m), 7.49-7.50 (1H, m), 7.51-7.53 (1H,
m) . .
[0072]

<Reference Example 2>
4—{2—[4—(4;4,5,5—Tetramethyl—l,3,2—dioxaborolan—2—
yl)phenoxy]ethoxy)tetrahydro-2H-pyran

[Chemical formula 21]

O/A\V/O

H3C§——%CH3

HsC  CHj
(2a) 2-{2-[4-(4,4,5,5-Tetramethyl-1,3, 2-dioxaborolan-2-
Yl)phenoxy}ethoxy}tetrahydro—2H—pyran

Into dimethylformamide (250 mL), 4-(4,4,5,5-

tetramethyl-1, 3, 2-dioxaborolan-2-yl)phenol (10.0 g, 45.5
mmol) and 2-(2-bromoethoxy)tetrahydro-2H-pyran (10.0 g,
45.5 mmol) were dissolved, to which 60% sodium hydride in
oil (2.98 g, 68.3 mmol) was added_while cooling with ice,
followed by stirring for three hours while cooling with
ice, and further for 17 hours at room temperature. Ethyl

acetate was then added, and excess hydrated sodium was



' 1H-NMR (DMBO-DB) 6: 2.75 (3H, s), 7.68 (1H, br s), 7.81 (2H, d, J = 8.0
Hz), 8.18-8.26 (3H, m, 8.31 (1H br s), 8.36-8.42 (2H, m, 8.61 (1H s),
19.52 (1H, s). M5 (FAB) nn/z: 291 (MeH)+" 42 * \ ONH2 N/ C 1H NMVR ( DVSO- D6)
6: 7.63 (1H br s), 7.89 (2H d, J =-878 Mz), 8.16 (2H d, J = 8.5 Hz),
8.24 (1H, br s), 8.28 (1H, s), 8.34 (1H, d, J = 8.5 Hz), 8.43 (2H, d, J =
85 Hz), 8.58 (1H, s), 9.48 (1H, s). M5 (FAB) mz: 294 N%H). 43 CH, |

' , \ ) 88 3H,
O M A A et e e XS
1H a a 1 re’s U l [S]
7 305( Hz)-, Q\r8 32)9 C%C%Hd-lasrgé-'_%h% @ lﬂ@ls% Fg%l £ 8§\£§-§| QEIB\/BEQ%A% %’Il'(zeéSO ( M+H)

44 resulting organic layer was washed w1th saturated brine,
and dried over anhydrous sodium sulfate. The solvent was
distilled off under reduced pressure. The residue thus
obtained was purified by silica gel column chromatography
(hexane : ethyl acetate, 100 : 0 - 70 : 30; V/V) to give
the desired title compoﬁnd (13.3 g, yield 84%).

'"H-NMR (CDCl3) &: 1.33 (12H, s), 1.47-1.68 (2H, m), 1.69-
1.79 (2H, m), 1.79-1.91 (2H, m), 3.48-3.57 (1H, m), 3.79-
3.85 (1H, m), 3.87-3.93 (1H, m), 4.01-4.10 (1H, m), 4.15-
£.22 (2H, m), 4.71 (1H, t, J = 3.5 Hz), 6.92 (2H, dt, J =
9.0, 2.1 Hz), 7.74 (2H, dt, J = 8.8, 2.1 Hz). |
(2b) 2-[4-(4,4,5,5-Tetramethyl-1, 3, 2-dioxaborolan-2-
yl)phenoxylethanol
Using 2-{2-[4-(4,4,5,5~-tetramethyl-1,3,2-
dioxaborolan-2-yl)phenoxylethoxy}tetrahydro-2H-pyran
(13.0 g, 37.3 mmol) synthesized in Reference Example 2
(2a), the desired title compound (9.45 g,.yield 96%5 was
obtained by the same method as in Example 2 (2c¢).
'H-NMR (CDCls) &: 1.33 (12H, s), 3.97 (2H, t, J = 4.5 Hz),
4.11 (2H, t, J = 4.5 Hz), 6.91 (2H, dt, J = 8.8, 2.1 Hz),
7.75 (2H, dt, J = 8.8, 2.1 Hz).
(2c) 2-[4-(4,4,5,5-Tetramethyl-1,3,2-dioxaborolan-2-
" vl)phenoxylethyl benzenesulfonate
Into dichloromethane 100 ml, 2-[4-(4,4,5,5-
tettamethyl—l,3,2—dioxaborolan—2—yl)phenoxy]ethanol (4.4

g ,16.7 mmol) synthesized in Example 2' (2b) was dissolved,



1401 101 NH2 C 1H NVR(DVBO- D6)6:7.13-7.25(5H,m), 7.41-7.50 (2H, m,
7.55-7.64 (3H, n), 8.12 (1H, d, J = 8.5 Hz), 8.24 (1H, br s), 8.29 (1H d,
J =8.5Hz), 838 (1H br s), 851 (1H s), 9.40 (1H s). M5 (FAB) mz: 341
(MrH)+ 45 H3C, 0 * " \NH2 NO' C 1H NVR—(D9BO D6) 6: 3.95 (3H, s), 7.34-7.41
(2H, m), 7.45-7.53 (1H, n), 7.62 (1H, br s), 8.10-8.15 (1H n), 8.26 (1H

br s), 8:29 (1H, 'd, J = 8.5 Hz), 8.36 (1H s), 8.50 (1H, s), 9.40 (1H s).

MS (FAB) iz 297K M*ﬁ)etﬁyl%ﬁe [pngé']mi,-raﬁeZ %né"ﬁ) p 4101 C
dimethylaminopyridine (400 mg, 3.3 mmol), tosyl chloride
(4.8 g, 25.2 mmol) were sequentially added wﬁile cooling
with ice. The resulting mixture was warmed back to room
temperature, followed by further stirring for two hours.
The resulting reactién liquid weas éequentially washed
with water and saturated_brine, and dried over anhydrous

" sodium sulfate. The solvent was distilled off under
reduced pressure. The residue thus obtained was purified
by silica gel column chromatography (hexane : ethyl
acetate, 100 : 0 - 70 : 30, V/V) to give the desired
title compound (6.1 g, yield 88%).

'H-NMR (CDClj3) &: 1.33 (12H, s), 2.44 (3H, s), 4.16 (2H,
t, d =4.7 Hz), 4.37 (2H, t, J = 4.7 Hz), 6.75 (2H, 4, J
= 8.4 Hz), 7.33 (2H, d, J = 8.4.Hz), 7.70 (2H, d, J = 8.4
Hz), 7.81 (2H, d, J = 8.4 Hz).
(2d) 4-{2-[4-(4,4,5,5-Tetramethyl-1,3,2-dioxaborolan-2-
vl)phenoxylethoxy}tetrahydro-2H-pyran

Using tet;ahydropyran—4—ol (3.7 g, 36.2 mmol) and 2-
[4—(4,4,5,5—tetramethyl—i,3,2—dioxaborolan—2—
yl)phenoxyl]ethyl benzenesulfonate (6 g, 14.3 mmol)
synthesized in Reference Example 2 (2c¢c), the desired
title compound (3.4 g, yield 68%) was obtained by the
same method as in Reference Example 2 (2a).
'"H-NMR (CDClj3) &: 1.33 (12H, s), 1.57-1.68 (2H, m), 1.88-
1.97 (2H, m), 3.40-3.48 (2H, m), 3.55-3.63 (1H, m), 3.83

(2H, t, J = 5.0 Hz), 3.92-3.99 (2H, m), 4.15 (2H, t, J =



NH2 C 1H NVR(DVBO- D6)6:7.44-7.49(1H, m), 7.63 (1H, br s), 7.69-7.74 (1H m),
7.81 (1H, t, J = 8.0 Hz), 8.13-8.19 (1H n),8.27 (1H br s), 8.30-8.36 (2H,
m, 8.54 (1H, s), 9.45 (1H s). M5 (FAB) mz: 301 (Mi-H+ 47 CH OS N H
,i4p, 1HNWVR (DVMSO-D6) 6: 3.91 (3H, =)80 %761 (1H, s), 7.74 (2H, d, J = 8.0
Hz), 8.13-8.16 (3H, m), s), 9.45 (1H s). MS (FAB) miz: 307 (MrH)* 48
0=S=0 | 5 N.-- |

5.0 Hz), 6.91 (2H, d, J = 8.7 Hz), 7.74 (2B, d, J = 8.7
Hz).
- [0073]

<Reference Example 3>

Diethyl {[4-(4,4,5,5-tetramethyl-1, 3,2-dioxaborolan-
2-yl)phenoxy]methyl}phosphonate

[Chemical formula 22]

/\P/OCHZCH3
6\OCHZCH3

HaC——&CHj
HsC  CHs
(3a) (Diethoxyphosphoryl)methyl 4—methylbenzenesulfonate
Paraformaldehyde (137 mg) was dissolved in toluene
(79.5 uL), to which triethylamine (52 upL, 0.369 mmo;) and
‘diethylphosphite (466 uL, 3.62 mmol) were added. The
resulting so_ution was stifréd at approximately 90°C for
four hours, and then at 125°C for one hour under a
nitrogen atmosphere. The solution was cooled to 0°C, to
_which triethylamine (707 upL, 5.07 mmol) and p-
toluenesulfonyl chloride (625 mg, 3.28 mmol) were slowly
addea. The resulting reaction liquid was stirred at room
- .. temperature overnight and then impu;ities were filtered

of f.



CH, . /& NH2 W C 1H NWR ( DVSO- D6) 6: 3.36 (3H, s), 7.65 (1H, br s), 7.88 -
(2H, d, J = 8.0 Hz), 8.08-8.14 (3H m, 8.27 (1H br s), 8.30 (1H s), 8.33
(1H, d, J =8.5 Hz), 8.55 (1H . s), 9.47 (1H, s). M5 (FAB) mz: 327 (M+H) +
49 N 1401 0'.. OHO OHNH2 C. 1HNWRL(BWSO-D6) 6: 3.49 (2H t, J = 5.6
Hz), 3. 83-3.88(1H m, 3. 95- 4 01(1H m, 4.07-4.14 (1H n), 4 71 (1H t, J =
5.6 Hz), 5.00 (1H d, J = 4.9 Hz), 7.15 (2H, d, J = 7.50 (2H, d, J
= 8.5 Hz), 7 6 H Hz % H br s), 8.28
(1H d, J = 8. 4Tf31% OIQE‘&ZE( i%—yé (;ikg* gb&t%ﬁ“e%) 5’7" fl(f N NG (FAB)

mz: 339 (Mgt and saturated brlne, and dried over sodium sulfate,

and then filtered. The solvent was distilled off under
reduced pressure_to give the desired title compound (551
mg, yield 47%).

IH-NMR (CDCl;) &: 1.32 (6H, t, J

7.1 Hz), 2.46 (3H, s),
4.11-4.19 (4H, m), 4.18 (2H, d, J = 10.1 Hz), 7.37 (2H, d,
J = 8.5 Hz), 7.81 (2H, 4, J = 8.5 Hz).
(3b) Diethyl {[4—(4,4,5,5—tetramethyl—1,3,2—dioxaborolan—_
2-yl)phenoxy]methyl }phosphonate

Using 4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yl)phenol (313 mg, 1.42 mmol) and
(diethoxyphosphoryl)methyl 4-methylbenzenesulfonate (550
mg, 1.71 mmol), the desired title compound (121 mg, yield
23%) was obtained by the same method as in Reference
Example 2 (2a).
H-NMR (CDC1;) 8: 1.33 (12H, s), 1.36 (6H, t, J = 7.1 Hz),
4.20-4.27 (4H, m), 4.30 (2H, d, J = 10.5 ﬁz),-6;95 (2H, d,
J = 8.3 Hz), 7.76 (2H, d, J = 8.3 Hz).
[0074]

<Reference Example 4>
l—[4-(4,4,5,5—Tetramethyl—l,3,2—dioxaborolan—2—
yl)phenoxylpropan-2-ol

[Chemical formula 23]



50 Nlel G \ / 0. NH C . 1H NVR(DMBO DB)6:7.51-7.56(1H, n), 7.60 (1H,

.4 Hz), 7.63 (1H, br s), 7.69- 7.74 (1H, ), 8.08 (1H s), 8.15-8.19

J =8
(1H, ), 8.28 (1H, br s), 8.31 (1H, d, J = 8.5 Hz), 8.52 (1H, s), 9.47 (1H,
s). - M5 (FAB) mfz: 301 (M+H). - 109 825% N 401 0 ../ ..., ,7...0

O NH2
O/\T/OH

CH3 '

o0

HsC——&—CHj

HyC  CHs
(4a).1—[4—(4,4,5,5—Tetramethyl—1,3,2—dioxaborolan—2—
vl)phenoxy]acetone

4—(4,4,5,5—Tetramethyl—i,3,2—dioxaborolan—2—

yl)phenol (770 mg, 3.50 mmol) and potassium carbonate
(725 mg, 5.25 mmol) were dissqived in acetone (8.Q mL) ,
to which chloroacetone (0.344 mL, 4.20 mmol) was added,
followed by stirring at 65°C overnight under a nitrogen
atmosphere.

The resulting reaction liQuid was cooled to room
temperature and then concentrated under reduced pressure.
To the residue thus obtained, dichloromethane and water
were added, followed by extraction with dichloromethane.
The organic layef thus obtained-was dried over sodium
sulfate. After filtration, the organic layer was
concentrated under reduced pressure and then purified by
silica gel column chromatography (hexane : ethyl acetate,
100 :°0 - 70 : 30, V/V) to give the desired title
compound (530 mg, yield 55%).
lH—NMR (CDClsz) &: 1.33 (12H, s), 2.28 (3H, s), 4.56 (2H,
s), .88 (2H, d, J = 8.7 Hz), 7.76 (2H, d, J = 8.7 Hz).

S(ESI) m/z: 277 (M+H)"



C 1H NVR(DVBO D6) 6: 1. 20- 1. 32(5H, ), 1.46-1.54 (1H, n), 1.65-1.74 (2H, ),
1.84- 1.94 (2H, 1), 3.35-3.41 (1H. m). 3.79 (2H t, J = 4.8 Hz), 4.18 (2H,
t. J = 4.8 H). 7.16 (2H, d, )-8 7 Hz), 7.50 (2H .d, J = 8.7 Hz). 7.61
(1H br s), 8.11 (1H, d, J = 8.5 Hz)~ 8323 (1H, br s). 8.28 (1H, d. J = 8.5
Hz). 8.38 (1H, s), 8.47 (1H, s) 9.37 (1H, s). MB (FAB) niz: 391 (MH)+

[ 0095] [Table 752 N IeI CF . VPNH2 C 1H NVR (DMVBO-D6) 6: 7. 38d(1H t, J
= 74.0 Hz), 4,39 (2 5 62, ( 4 (2H J=1709
He), 8.12 (1H i _8% 3%%%%%m”&ﬁgi%?@ﬁ%&?% 7 H),
8.32 (1H, 1,&) Mﬁ 234k (1H s). M6 (El) iz 314 (M+ 53 401\
1170M2 N CHEEN ?’ O D6) 6: 2.80 (3H, s), 2.99 (2H t, J = 8.3 Hz),
3.34 (2H, t, J ZInBo3elAhnod. 16.61HL)d, 1) (= —7484HZ)54%é£kdﬁHﬂhyi = 7.8
Hz), 7.24 (1H s), 7.61 (1H br s). 8 08 (1H 'd, J = 8.7 Hz), 8. 23 (1H, br
s), 8.24 (1H3,®-dioxahokdizn-28.y43 ko)) aéb@%hé1¢£3$)mg9 BlaMS (FAB)

i z: 304 (MrH) + 54

mmol)
dissolved,
was added at 0°C, followed by
temperature for 30 minutes.

water was added,

dichloromethane.

over sodium sulfate and filtered,

under reduced pressure.

purified by silica gel column

synthesized in Reference Example 4

to which sodium borohydride

(4a) was

(%4 mg, 2.50

stirring at room

followed by extraction .with

mmol)

‘To this reaction liquid,

The resulting organic layer was dried
and then concentrated

The residue thus obtained was

chromatography (hexane :
ethyl acetate, 100 0 - 70 30, V/V) to give the
desired title compound (483 mg, yield 91%).
'H-NMR (CDCl3) &: 1.29 (3H, d, J = 6.4 Hz), 1.33 (12H, s),
2.33 (18, d, J = 3.7 Hz), 3.82 (1H, dd, J = 9.2, 7.8 Hz),
3.97 (1H, dd, J = 9.2, 3.2 Hz), 4.16-4.25 (1H, m), 6.90
(2H, d, J = 8.7 Hz), 7.75 (2H, d, J = 8.7 Hz).
[0075] )

<Reference Example 5>
3_

[Chemical formula 24]

3
H()//\\V//\\C)

(5a) 4-[3-

(Tetrahydro-2H-pyran-4-yloxy)propan-1-ol

(Benzyloxy)propoxyltetrahydro-2H-pyran



SN/----:- 01 o\ ONH2 C 1HNVR (DVSO-D6) 6: 7.61, (1H, br s), 7.74
(1H d, J =8.7 Hz), 8.15 (1H d, J = 8.7 Hz), 8.25 (1H br s), 8.29 (1H
d, J =87 H,), 833 (1H d, J =8.7 Hz), 835 (1H s), 8.43 (1H s), 8.59
(1H s), 9.46 (1H, s), 9.52 (1H, s). -MB4E) miz: 305 (M. - 110 - 55 110
N4ONH2 C 1H NVR (DMBO -D6) 6: 3.47-3.52 (2H ), 3.54-3.62 (6H m, 3.85
(2H, s), 7.44 (2H, d, J = 8.1 Hz), 7.52 (2H d, 8.1 Hz), 7.61 (1H, br

J

536 (1H 's) "’Ufén&ﬁe‘“tsr’é@ysr%ﬁ?ﬁiﬁ@ﬂ@ S ool R
0..... SRR XE 3-bromoprdboxy)methyl }benzene (9.930m£ﬁ 1@.9&ﬁbgh { REHG C

desired title compound (437 mg, yield 24%) was obtained

by the same method as in Reference Example 2 (2a).

'H-NMR (CDC1s) &: 1.51-1.60 (2H, m), 1.85-1.91 (4H, m),

3.39-3.47 (3H, m), 3.55-3.60 (4H, m), 3.90-3.95 (2H, m),

4.51 (2H, s), 7.26-7.37 (5H, m).

S(ESI) m/z: 251 (M+H)"

(Sb) 3-(Tetrahydro-2H-pyran-4-yloxy)propan-1l-ol

Into ethanol (1.7 mL), 4—[3—
(benzyloxy)propoxyltetrahydro-2H-pyran (436 mg, 1.74
mmol)-synthesized in Reference Example 5 (5a) was
dissolved, and under a nitrogen atmosphere, 10% palladium
hydroxide-carbon (44 mg) was added. Hydrogenl
substitution was performed, followed by stirring at 45°C
for one hour.

After cooling, the resulting reaction liquid was
filtered through Celite, and the organic layer thus
obtained was concentrated under reduced pressure to give
the desired titie compound (279 mg, yield’lOd%).

"H-NMR (CDCl3) 8: 1.54-1.63 (2H, m), 1.82-1.94 (4H, m),
2.43 (1H, t, J = 5.5 Hz), 3.42-3.54 (3H, m), 3.67 (2H, t,
J = 5.5 Hz), 3.79 (2H, g, J = 5.5.Hz), 3.90-3.96 (2H, m).
[0076]

<Reference Example 6>
3—(Tetrahydro—2H—pyran—4—ylox?)propan—l—ol

.[Chemical formula 25]



1H NVR (DMBO-D6) 6: 1.35-1.53 (2H, n), 1.85-1.94 (2H, nm), 2.81 (3H, d, J =

4.4 Hz),

3.32-3.40 (2H, m), 3.56-3.66 (1H, m), 3.79- 3.87 (4H, ),
4.20-4.25 (2H, m), 7.20 (2H, d, J = 8.8 Hz), 7.55 (2H, d, J = 8.8 Hz),

8.19

(1H, d, J = 8.5 Hz), 8.39 (1H s), 88.45 (1H, d, J = 8.5 Hz), 8.57 (1H,

0CH3

8.25

s), 8.81 (1H, m), 9.60 (1H, s). MS (FAB) rn/z: 407 (MH) + 57 cFi 3 oi
1101 \ O NH2 N,/ C 1H NWR (DVMSO-D6) 6: 1.29 (6H, t, J = 7.1 Hz),
4.12-4.20 (4H, m), 4.55 (2H, d, J =.10.1 Hz), 7.26 (2H, d,” J = 8.5 Hz),
7.53 (2H, d, J = 8.5 Hz), 7. 63( brQs), 8.11 (1H, d, J = 8.3 Hz),

(1H br s), 8.29 (1H d, J = 8. $.36 (1H, s), 8.48 (1H s), 939(1H
s). I\/IS(FAB) m 5%/\[ ble 8] 58 (:) 0 1. N--......

(6a) 2—[2—(Benzyloxy)ethoxy]ethyl 4~
methylbenzenesul fonate

Using 2-[2-(benzyloxy)ethoxy]ethanol (10.0 mL, 55.2
mmol), the desired title compound (18.7 g, yield 97%) was
obtained by the same method as in Reference Exémple 2

(2¢c) .

H-NMR (CDCls). §: 2.43 (3H, s), 3.54-3.58 (2H, m), 3.59-

3.63 (2H, m), 3.70 (2H, t, & = 4.8 Hz), 4.17 (2H, t, J =
4.8 Hz), 4.53 (2H, s), 7.26-7.36 (7H, m), 7.79 (2H, d, J
= 7.8 Hz).
(6b) 4-{2—[2—(Benzyloxy)etﬁoxy]ethoxy}tetrahydro—ZH-pyran
Using tetrahydro-4-pyranol (0.784 mL, 8.23 mmol) and
2—[2—(benzylbxy)ethoxy]ethyl 4-methylbenzenesulfonate
(1.92 g, 5.48 mmol) synthesized in Reference Example 6
(6a), the desired title compound (1.31 g, yield 85%) was
obtained.by the same method as in Reference Example 2
(2a).
'H-NMR (CDCl;) &: 1.55-1.64 (2H, m), 1.87-1.93 (2H, m),
3.38-3.45 (2H,.m), 3.48-3.55 (1H, m), 3.62-3.71 (8H, m),
3.91-3.%6 (2H, m), 4.57 (2H, s), 7.26-7.36 (5H, m).
(6c) 2—[2—(Tetrahydro—2H—pyran—4—yloxy)éthoxy]ethanol
Using 4-{2-[2-(benzyloxy)ethoxylethoxy}tetrahydro-
2H-pyran'(l.3l g, 4.67 mmol) synthesized in Reference

Example 6 (6b), the desired title compound (889 mg, yield



A 1H NVR (DMBO-D6) 6:1.39-1.50 (2H, .n), 1.86-1.96 (2H, n), 3.40-3.65 (7H,

m, 3.80-3.87 (4H, m), 4.14-4.22 (2H,.m, 4.93 (1H br s), 7.14 (2H d, J

8.5 Hz),

7.83 (2H, d, J = 8.5 Hz), 8.32 (1H, d, J = 8.3 Hz), 8.34 (1H, br

s), 8.86 (1H, d, J = 8.3 Hz), 8.89 (1H8es), 9.47 (1H, s). MBS (FAB) nfz: 438

(MeH) *
(6H d,
t,

88 H) |

- (1H, s).

59 ii3c00 CH3 1101\ No ,- NI HHHCQ A lH—NNR (DNBO&D6) 6: 1.15

J:90Hz)363369(1Hrr)375 (2H t, 4.17 (2H,

= 4.8 f@aa

8.04 (1 31%#(%1‘ ‘ge%éb% 11%‘68% Ig%% ‘&a%g %8%‘2%@ ‘ir?%z(ZH @ J

Mg {drB)e Nd Z; 515'5)52 (MrH) + - 111 -

H—NMR (CDCl3) &6: 1.56-1.66 (2H, m), 1.89-1.95 (2H, m),

2.50

3.62-

3.92-

(1H, br s), 3.40-3.47 (2H, m), 3.50-3.57 (1H, m),
3.67 (4H, m), 3.68-3.72 (2H, m), 3.72-3.76 (2H, m),

3.98 (2H, m).

MS(FAB) m/z: 191 (M+H)"

[007

Tert

7]
<Reference Example_7>'

-butyl 4—(2—hydroxyethoxy)benzoafe

[Chemical formula 26]

HO SO
Gy

(7a)

acid

mg,

CHj

Tert-butyl 4-hydroxybenzoate
Into tert-butyl alcohol (200 mL), 4-hydroxybenzoic
(10.0 g, 72.4 mmol) and 4—dimethylamihopyridine (354

2.90 mmol) were dissolvea, td which l-ethyl-3-(3-

dimethylaminopropyl)carbodiimide hydrochloride (15.3 g,

79.6 - mmol) was added, followed by stirring-overnight

under a nitrogen atmosphere.

The resulting reaction liquid was conceritrated under

reduced pressure, to which ethyl acetate and hexane were

added, followed by decantation. The resulting liquid was

concentrated under reduced pressure again, and the

residue thus obtained was purified by silica gel column

chromatography (hekane : ethyl acetate, 100 : 0 - 70 : 30,

53



OF 101 A 1HNWR (DMBO-D6) 6: 7.37 (2H, d, J = 8.3 Hz), 7.37 (1H t, J =
73.8 Hz), 7.63 (1k, br s), 7.93 (2H, d, J = 8.3 Hz), 8.02 (1H, br s), 8.32
(1H, d, J = 8.3 Hz), 8.86 (1H, d, J = 8.3 Hz), 8.89 (1H, s), 9.52
(1H, s). NH2 g7 -

V/V) to g%ve_the desired title compound (5.48 g, yield
39%) .
'H-NMR (CDCl;). &: 1.59'<9H, s), 6.18 (1H, s), 6.85 EZH,-d/
j = 8.3 Hz), 7.90 (2H, d, J = 8.3 Hz).
MS(ESI) m/z: 193 (M-H)~
(7b) Tert-butyl 4-[2~(benzyloxy)ethoxylbenzoate

Using tert-butyl 4-hydroxybenzoate (2.00 g, 10.3
mmol) synthesized in Reference Example 7 (7a) and [(3-
bromoethoxy)methyl]benzene (2.44 mL, 15.5 mmol), the
desired title compound (2.49 g, yield 74%) was obtained
by the same method as in Reference Example 2 (2a).
'H-NMR (CDCl;) &: 1.58 (9H, s), 3.84 (2H, t, J = 4.8 Hz),
4.19 (2H, t, J = 4.8 Hz), 4.64 (2H, s), 6.91 (2K, d, J =

8.7 HZ),.7.27—7.38 (5H, m), 7.93 (2H, d, J = 8.7 Hz).

MS (ESI) m/z: 351 (M+Na)®
(7c) Tert-butyl 4-(2-hydroxyethoxy)benzoate

Using tert-butyl 4-[2-(benzyloxy)ethoxy]lbenzoate
(2.49 g, 7.58 mmol) synthesized in reference Example 7
(7b), the desired title compéund (1.81 g, yield lOQ%) was
obtained by the same method as in Reference Example 5
(5b) .
'H-NMR (CDCls) &: 1.58 (9H, s), 2.00 (1H, t, J = 6.2 Hz),
3.97-4.02 (2H, m), 4.13 (2H, t, J =.4.4 Hz), 6.92 (2H, d,
J = 9.2 Hz), 7.94 (2H, d, J = 9.2 Hz).
MS(FAB) m/z: 239 (M+H)"
[0078]

<Reference Example 8>

4- (2-Hydroxyethoxy)-N,N-dimethylbenzamide



M5 (FAB) miz: 316 (MrH)+ N H 0. e 0
1H NMR (DVBO- D6) 6: 3. 74-3.80 (2H, |

[Chemical formula 27]

HO/\_/O
N(CH3),
O : e

Dimethylamine hydrochloride (1.14 g, 14.0 mmol) was
suspended in toluene fZ0.0 mL), to which a 2.0 M
trimethylaluminium/heptane solution (6.25 mL, 12.5 mmol)
was added dropwise at 0°C under a nitrogen atmosphere.
The resulting solution was warmed to room temperature,
followed by stirring at room temperature for 30 minutes.
Then, methyl 4—(2—hydroxyethoxy)benzqate (981 mg, 5.00
mmbl) was added, followed by stirring at 55°C for two
hours.

To the resulting reaction liquid, sodium sulfate
decahydrate was added, followed by stirring. A solid
precipitate was filtered off. The resulting organic
layer was concentrated under reduced pressure, énd the
residue thus obtained was purified by silica gel column
chromatography (hexane : ethyl acetate, 100 : 0 - 0 : 100,
V/V) to give the desired title compound (835 mg, yield

80

o\

). |

'H-NMR (CDCl3) &: 2.12 (1H, t, J = 6.2 Hz), 3.06 (6H,-br
s), 3.96-4.00 (2H, m), 4.10 (2H, t, J = 4.6 Hz), 6.92 (2H,
d, J =8.7 Hz), 7.40 (2H, d, J = 8.7 Hz).

MS(FAB) m/z: 210 (M+H)~

[0079]

<Reference Example 9>



m, 4.09 (2H, t, J = 5.0 Hz), 4.92 (1H, t, J 61 11110 A = 5.4 Hz), 7.13
(2H, d, J = 8.8 Hz), 7.61 (1H, br s), 7.79 (2H, d, J = 8.8 Hz), 8.02
(1H, br s), 8.30 (1H, d, J = 8.5 Hz), 8.83 (1H, d, J = 8.5 Hz), 8.85
(1H s), 9.46 '. NH2 (1H s). - 89 -

2-[4-(Morpholin-4-ylcarbonyl)phenoxylethanol

[Chemical formula 28]

'-H.o'/_\'/'o. 7o

O

Using morpholine (1.25 mL, 14.3 mmol) and methyl 4-
(2—hydroxyethoxy)benzoaté (1.00 g, 5.10 mmol), the
desired title compound (345 mg, yield 27%) was obtained_
by the same method as in Reference Example 8. .

H-NMR (CDCls) &: 2.00 (1H, t, J = 6.2 Hz), 3.54-3.77 (8H,

m), 3.96-4.01 (2H, m), 4.11 (2H, t, J = 4.6 Hz), 6.94 (2H,
d, J=8.3Hz), 7.39 (24, d, J = 8.3 Hz).

MS(ESI) m/z: 252 (M+H) *

[0080]

<Reference Example 10>

1—Acetyl-4—[4—(4,4,5;5rtetramethyl—l,3,2—dioxaborolan—2—

yl)phenyl]lpiperidin-4-o0l

[Chemical formula 29]



N./ M5 (FAB) miz: 310 (MrH+ H | 0....". " .. ..., .0 1HNWR
(DVBO-D6) 6:3.74-3.80 (2H, m J = 5.5, 4.9 Hz), 4.11 (2H, t, J = 4.9 Hz),

4.94 (1H, t, J = 5.5 Hz), 6.98 (1H, dd, J = 62 1101
' - 90 -

OYCH3

H;C
HsC - CHj;
(10a) 1l-Acetyl-4-(4-bromophenyl)piperidin-4-ol

Into dichloromethane (40.0 mL), 4-(4-
bromophenyl)piperidin—4—ol.(2.00 g, 7.81 mmol) was
dissolved, to_which_tr%gthylamine (2.72.mL, 19.5 mmol)
was added. Acetyl chloride (0.833 mL, 11.7 mmol) was
further added at 0°C, followed by stirring at room
temperature overnight under a nitrogen atmosphere.

To the resulting reaction liquid, water was added,
followed by extraction with diéhloromethane. The |
resulting organic layer was concentrated under reduced
pressure. The residue thus obtained was purified by
basic silica gel column chromatography (hexane : ethyl
acetate, 50 : 50 - 0 : 100, V/V) to give the desired
title compound (1.85 g, yield 80%).

'"H-NMR (CDC1ls) 5: 1.59 (1H, s), 1.68-1.79 (2H, m), 1.84-
2.01 (2H, m), 2.10 (3H, s), 2.99-3.07 (1lH, m), 3.51-3.59
(1H, m), 3.66-3.72 (1H, m), 4.53-4.59 (1H, m), 7.30 (2H,

d, J =8.6 Hz), 7.46 (2H, d, J = 8.6 Hz).



8.5, 2.4 Hz), 7.04 (1H, dd, J = 12.2, 2.4 Hz), 7.49 (1H br s), 7.58 (1H,
t, J =8.5 Hz), 7.98 (1H, br s), 8.31 (1H d, J = 8.5 Hz), 8.82
(1H, s), 8.85 (1H, d, J = 8.5 NH2 Hz), 9.54 (1H, s). N "/

_91_

(10b) 1-Acetyl-4-[4-(4,4,5, 5~tetramethyl-1, 3,2~
dioxaborolan-2-yl)phenyl]lpiperidin-4-ol

Usingv1-acétyl—4—(4—bromophenyl)piperidinf4—ol (1.74

‘_ g; 5.82 mmol) , fhe'desired-titlé'compoﬁnd (1.80 g, yield

89%) was obtéined by the same mefhod aslin Reference
Example 1 (1b).
"H-NMR (CDCl3) &: 1.31 (12H), 1.58 (1H, s), 1.70-1.80 (2H,
m), 1.90-2.04 (2H, m), 2.10 (3H, s), 3.01-3.09 (1H, ﬁ),
3.53-3.61 (1H, m), 3.65-3.72 (1H, m), 4.52-4.58 (1H, m),
7.43 (2H, d, J = 8.4 Hz), 7.78 (2H, d, J = 8.4 Hz).
[0081]

<Reference Example 11>
2—[4—(2—Isopropoxyethoxy)phenyl]-4,4,5,5—tetrame£hyl—
l,3,2—dioxabofolane

[Chemical formula 30]

HyC——&—CHj
H5C CH;

Using 4—(4(4,5,5—tetramethyl—l,3,2—dioxaborolan—2;
yl)phenol (609 mg, 2.76 mmol) and ethylene glycol
monoisopropyl ether (432 mg, 4.15 mmol), the desired
title compound (100 mg ,yield 31%) was obtained_by.the

same method as in Example 2 (2a).



WS
d1
4.

J.

(FAB) nfz: 328 (MrH)+  c: 10H CH3 1H NMR (DMBO-D6) 6: 1.19 (3H,
J =63 0 AG6.4Hz),3.87-3.95(2H,m),3.97-4.05 (1H, m), 4.94 (1H, d,
1 Hz), 7.13 (2H, d, J = 8.7 Hz), 7.62 (1H, br s), 7.79

- obtained by the same method as in Example 2 (2a).

- 92_

'H-NMR (CDCl3) &: 1.19 (3H, s), 1.20 (3H, s), 1.33 (12H,
s), 3.65-3.71 (1H, m), 3.78 (2H, t, J = 5.1 Hz), 4.13 (2H,
t, J=5.1 Hz), 6.91 (2H, d, J = 8.8 Hz), 7.73 (2H, 4, J
= 8.8 Hz). 7 | |
MS.(FAB) m/z: 307 (M+H)".
[0082] |

<Reference Example 12>
2-{2-[3-Fluoro-4- (4,4,5, 5~tetramethyl-1, 3, 2-dioxaborolan-
2-2-yl)phenoxylethoxy}tetrahydro-2H-pyran

[Chemical formula 31]

O
C)/A\\¢/C)\I:;¢:]
: F
/B\
O O
HsC——4—CH,
H,C  CHs

(12a) 2—[2—{4—Bromb—3—fluorophenoxy}ethoxy]tetrahydro—ZH-
pyrén
Using 4-bromo-3-fluorophenol (5.00'g, 26.2 mmol),

the desired title compound (7.10 g, yield 85%) was

. 'H-NMR (CDC1s3) &: 1.47-1.92 (6H, m), 3.48-3.59 (1H, m),

3.76-3.95 (2H, m), 4.01-4.18 (3H, m), 4.69 (1H, t, J =
3.5 Hz), 6.61-6.79 (2H, m), 1.46 (1H, t, J = 8.4 st;
MS (FAB) m/z: 320 (M+H)*.

(12b) 2—{2—[3—Fluoro—4—(4,4,5,5—tetramethyl—1,3,2—

dioxaborolan-2-2-yl)phenoxylethoxy}tetrahydro-2H-pyran



8.7 Hz), 8.02 (1H, br s), 8.30 (1H, d, J = 8.5 Hz),
8.5 NH2 Hz), 8.85 (1H, s), 9.46 (1H s).

~
H
L
o
(@]
no

- 03 -

Using 2-[2-{4-bromo-3-
fluorophénoxy}ethoxy]tetrahydro—2H—pyran (1.59 g, 5.00
mmol) produced in Reference Example 12 (12a), the desired
title compound (1718 mg, yield 64%) was obtained by the

- same method as in Reference Example 1 (1b). |
'"H-NMR (CDCl;) &: 1.33 (12H, s), 1.49-1.67 (4H, m), 1.69-
1.89 (2H, m), 3.49 (1H, s), 3.77—3.85 (1H, m), 3.85-3.92
(1H, m), 4.02-4.07 (1H, m), 4.11-4.21 (2H, m), 4.70 (1H,
t, J = 3.5 Hz), 6.60 (1H, dd, J = 11.2, 2.2 Hz), 6.71 (1H,
dd, J = 8.4, 2.3 Hz), 7.64 (1H, t, J = 7.8 Hz).
MS (FAB) m/z: 367 (M+H)".
[0083]

<Reference Example 13>
2-{[4- (Morpholin-4-ylcarbonyl)cyclohexyl]oxy}ethanol

[Chemical formula 32]

H()\v/ﬁ\c)

(13a) 4-({4-[2-
(Benzyloxy)ethoxy]cyclohexyl}carbonyl)morpholihe

Using morpholine (2.45 mL, 28.0 mmol) and ethyl 4-
hydroxycyclohexane carboxylate (1.61 mL, 10.0 mmol), an
alcohol intermediate was obtained by the same method as
in Example 5. This intermediate was reacted with 2-

(benzyloxy)ethyl 4-methylbenzenesulfonate (4.0 g, 13.0

8. 83



MS (FAB) miz: 324 (MrH)+ N/ - 112 - [0097] [Table 9] 64 CH OH o 110
H2 N7 B 1HNWVR (DMSO-D6) 6: 1.27 (3H, d, J = 6.4 Hz), 3.49-3.54 (1H m),
3.59-3.64 (1H, n), 4.50-4.571H, n), 4.90-4.95 (1H, m), 7.13 (2H, d, J = 8.9
Hz), 7.63 (1H, br s), 7.78 (2H d, J-=98.9 Hz), 8.02 (1H, br s), 8.30 (1H,
d,"J = 8.5 Hz), 8.83 (1H, d, J = 8.5 Hz), 8.85 (1H, s), 9.46 (1H, s).
MS(FAB) mz: 324 (M FH)+ |

mmol) without isolation by the same method as in
Reference Example 2 (2a) to give the desired title
compound (1.96 g, yield 56%).

'H-NMR (CDCl;) 8:-1.20—1.52‘(3H, m), 1.75—2;66 (3H, m),

2.11—2;50 (2H, m), 3.25-3.74 (14H, m), 4.57—4.60 (2H, m),
7.25-7.37 (5H, m). |
MS (FAB) m/z: 348 (M+H)".
(13b) 2-{[4-(Morpholin-4-
ylcarbonyl)cyclohexyl]oxy}ethanol

Using 4-({4-[2-
(benzyloxy)ethoxy]cyclohexyl}carbonyl)morpholiﬁe (1.96 g,
5.65 mmol) synthesized in Réferénce Example 13 (13a), the
desired title compound (1.45 g ;yield 99%) was obtained

by the same method as in Reference Example 5 (5b).

'"H-NMR (CDCls) &: 1.20-1.53 (3H, m), 1.56-1.61 (1H, m),
1.77-2.05 (4H, m), 2.11-2.21 (1H, m), 2.39-2.51 (1H, m),
3.47-3.54 f3H, m), 3.58-3.76 (1OH} m) .
MS (FAB) m/z: 258 (M+H)*.
[0084]

<Referenc¢ Example 14>

4-(2-Hydroxyethoxy) -N,N-dimethylcyclohexanecarboxamide

[Chemical formula 33]

HO\/\O

O~ 'N(CHs),



(1H, d, J 5
67 OOH 41010 ., NH2

Using ethyl 4—hydroxycyclohexanecarboxamide (1.61 mL,
10.0 mmol) and dimethylamine hydrochloride (2.28 g, 28.0
mmol),_tﬂe desired title compound (1.43 g, yield 47%) was
obtained by the same method as in Reference Example 13
(13a).

"H-NMR (CDCl3) &: 1.21-1.32 (1H, m), 1.37-1.64 (3H, m),
1.79-1.81 (1H, m), 1.87-2.06 (2H, m), 2.10-2.18 (1H, m),
2.42-2.55 (1H,  m), 2.93 (3H, s), 3.04 (3H, s), 3.26-3.68
(5H, m), 4.58-4.59 (2H, m), 7.27-7.37 (5H, m). |
MS (FAB) m/z: 306 (M+H)"
(14b) 4-(2-Hydroxyethoxy))-N, N-
dimethylcyclohexanecarboxamide

Using 4—[2—(benzyloxy)ethoxy]—N,N—
dimethylcyclohexanecarboxamide (1;42 g, 4.64 mmol)
produced in Reference Example 14 (l4a), the desired title
compound (996 mg, yield 99%) was obtained by the same
method as in Reference Example 5 (5b). |
'H-NMR (CDCl3) &: 1.21-1.63 (4H, m), 1.80-2.16 (5H, m),
2.44-2.57 (1H, m), 2.92 (3H, s), 3.06 (3H, s), 3.28-3.60
(3H, m), 3.71-3.72 (2H, m). '
MS (FAB) m/z: 216 (M+H)"
[0085]

<Reference Example 15>
4—(2—Hydroxyethoxy)—N,N—dimethyltetrahydro—2H—pyran—4—
carboxamide

[Chemical formula 34]

3.49 (2H, 7.14

651. 0 \NI-12 N7 7 A 1HNVR (DVBO- D6) 5: 3.27 (3H, s),
(2H,'d, J = 8.8 H), 7.61 (1H, br s), 7.79 t. J = 4.8 Hz), 3.62 (2H, t, J
4.8°H), 379 (2H 1.3 =46 ), 419 (2Ht, ) = 4.6 1), (2H d 3=
8.8 H), 8 0L (1M br 5), 830 (1H d o3 =85H) 883 (14 d J =85
Hz), 8.85 (1M, s). 9.46 (1H, s). NB (FAB) i 368 (MrH)® 66 0 ON 401 NH2
N7, A 1H NVR(DVBG D6) 5 2.49-2.83 (4K, M), 2.72-2 7§3 (2H,_rr),( 3.57- 3§53
4H, M, 4,16 3 {2 kY . 1 =88 H), 7.60 (1H, br s
LA ?ZH d1{F 2 %‘J% H2¥%%f Jﬁfg%% FI“ 130 (1H d, J =85 Hr), 8. 83

oy@lcﬁ%ia%casabo&rﬁﬁjém s). MB (FAB) mfz: 379 (MH



1H NVR (DMBO-D6) 6: 3.50-3.56 (4H, n), 3.75-3.81 (2H, n), 4.19-4.21 (2H
m, 4.64- 4.65 (1H, n), 7.14 (2H d, J = 8. slrz), 7.61 (1H, br s), 7.79
(2H, d, J = 8.8 Hz), 8.01 (1H, br s), 8.30 (1H d, J = 8.5 Hz), 8.83 (1H
d, J = 8.5 Hz), 8.85 (1H, s), 9.46 (Hoesy. MS (FAB) niz: 354 (M+H) 68 0
07-.0C) 1101 \NI-12 N'-, A 1H NVR(DVSO-D6) 5:1.48-1.58 (1H, n), 1.88-1.98
(1H, m, 2.41-2.49 (1H, n), 3.36- 3.50 (3H, n), 3.56-3.65 (1H 1),
3.67-3.75 (2H, m), 3.76+3.81 (2H, n), 4.17-4.23 (2H, ), 7.14 (2H, d, J =
8.8 Hz), 7.61 (1H b SJN7.79 (2H d, J = 8.8 FE), 8.01 (1H, br s), 8.30
(1H d, J =8.3 rz)- 8.83((1H, d, J = 8.3 Hz), 8.85 (1H, s), 9.46 (1H s).
NB (FAB) n1 394 . 69 0 OP,1..).CH3 5 NH2 A 1H NVR ( DVEO- D6)
5. 1.80 (3 aw/€\§§ . sHy)2 3.50 (2H, 't, J = 5.9 H), 3.79 (2H, t,
J 4 5 Hz), 4.20 (28 t,[[0 = 4.5 Hz), 7.14 (2H, d, J = 8.9 Hz), 7.61 (1H,
br s). 7. 79 (2H d, J = 8P Hz), 7.94 (1H br s), 8.01 (1H br s), 8 30
( 1H d, J = 8.5 Hz), 8.83 (1H d, J = 8.5 Hz), 8.85 (1H, s), 9.47 (1H, s)..
(FAB) Hﬂb&33954QWFHFﬂ04aﬁﬂ%ﬂ Eﬁémumdﬁﬂane 5-one T

Into dlchloromethane (40 mL), 1,4;8—

trioxaspiro[4.5]decane (2.75 g, 19.1 mmol) wés dissolved,
to which trimethylcyanide (4.8 mL, 38.2 mmol) and zinc
iodide (609 mg, 1.91 mmol) were added, followed by
stirring at room temperaéure for 30 minutes. The
resulting reaction liquid was concentrated under reduced
pressure. To the residue thus obtained, a 1M aqueous
solution of sodium hydroxide (40 mL) was added, followed
by heating at 110°C for three hours. The reaction liquid
was cooled to room temperature and made acidic with
concentrated hydrochlofic acid, and concentrated under
reduced pressure. To the residue thus obtained,
dichloromethane was added, followed by stirring. A solid
was filtered off and the filtrate was concen&rated under
reduced pressure to give the desired title compound (2.71
g, yield 82%).

BH-NMR (CDC1) 8: 1.79-1.87 (2H, m), 2.18-2.29 (2H, m),
3.69-3.78 (2H, m), 3.80-3.88 (2H, m), 3.89-3.96 (2H, m),
4.44-4.51 (2H, m).

MS (FAB) m/z: 173 (M+H)".

(15b) 4-(2-Hydroxyethoxy)-N,N-dimethyltetrahydro-2H-

pyran-4-carboxamide



70 0.",00S\ N/,/ i1 NH2 CH | NCH B 1HNWR (DVMSO-D6) 5: 2.96 (6H, s),
4.40-4.46 (4H, rr) 7.06 (2H, d, J =8.7 Hz), 7.19 (2H, d, J = 8.7 Hz), 7.40
(2H, d, J = 8.7 Hz), 7.62 (1H, br s), 7.81 (2H, d, J = 8.7 Hz), 8.03 (1H,
br s), 8.30 (1H, d, J = 8.5 Hz), 8.84 PIH-d, J = 8.5 Hz), 8.86 (1H, s),
9.47 (1H, s). Ms (FAB) niz: 457 (IVH-|)+ 71 (l.ess polar) 10 NO.7C) / NH2 OH
A 1H NWVR (DVMSO-D6) 6: 1.45-1.59 (6H, 'm), 1.68-1. 77 (2H, rr)H3.:1 ?4646
1H, 3.50-3 1H, , 4.18 =

o) 430 (H, B s ey e e flhugen Yy G|
7.79 (2H, CLn %ﬂegcé%d@)Exa%n Q (11, lbfa)s)ancg @gné%lgnlr?e: 8.5 Hz), 8.83
(1H, d, = 8.5 Hz), H s), 9 46

hydrochlorlde (659 mg, 8.14 mmol), the desired title

compound (630 mg, yield 99%) was obtained by the same

‘method as in Example 5.

'H-NMR- (CDCls) &: 1.86-1.97 (3H, m), 2;11—2.23 (2H, m),
2.97 (3H, s), 3.31 (3H, s), 3.41 (2H, t, J = 4.6 Hz),
3.74-3.81 (6H, m). |
MS (FAB) m/z: 218 (M+H)"
[0086]

<Reference Example 16>
4—{[4—(4,4,5,5—Tetramethyl—1,3,2—dioxaborolan—2—
yl)phenyl]acetyl}morpholine

[Chemical formula 35].

HaC——&CH,
HiC  CHs

Using 4-(4,4,5,5-tetramethyl-1, 3, 2-dioxaborolan-2-
vl)phenylacetic acid (786 mg, 3.0 mmol) and morpholine
(1.3 mL, 15.0 mmol), the desired title compound (346 mg,
yield 35%) was obtained by the same method as the

amidation step in Example 4 (4b).



MS (FAB) m z: 408 (M+H)+ 72 (norepolar) 1.1 N/ O() ./ . H2 OH A 1HNWR
(DMSO-DB) 5: 1.14-1.29 (4H, m),1.75-1.83 (2H m,1.91-1.99 (2H, m),
3.31-3.37 (1H, m, 340348(1H M, 3,77 (2H t, J = 4.6 Hz), 4.16 (2H,
t, J = 4.6 H), 4.50 (1H, d, J = 4.2 H)® 7.13 (2H, d, J = 8.8 Hz), 7.60
(1H, br s), 7.78 (2H, d, J = 8.8 Hz), 8.00 (1H, br s). 8.30 (1H, d J = 8.4
Hz), 8.83 (1H, d, J = 8.4 Hz), 8.85 (1H, s), 9.46 (1H s). MS (FAB) nlz:

408 (MrH) 78-GMR dCDEIN A2l B25-LHINVR1GBVSE)D6) .57-2.85 (BH, %)),
426432(2 n? 4.33-4.37 (2H M, 7.16 (2H d, J 8.8 Hz), 7.6
br s), 7.80 (2 (4l F~= BB HD Ho.013¢ bR, (BH, s}, & 305¢5HHzd, 3.25
883(1Hd —85%) £;85 (1H_s), 947(1H 3,
_ s) d, 7.76 (2H, d, J = 8.0
Hz) .
MS (FAB) m/z: 332 (M+H)*
[0087]

<Reference Example 17>

2—{[1—(Methanesulfonyl)piperidin—4—yl]oxy}ethanol

[Chemical formula 36)

C)//\\V/CDH

0=5=0
(17a) Benzyl 4-[2-(tetrahydro-2H-pyran-2-
yloxy)ethoxy]piperidine-l<carboxylate

Using benzyl d-nydroxy-l-piperidinecarboxylate (1.50
g, 6.35 mmol) and 2-(2-bromoethoxy) tetrahydro-2H-pyran
(1.92 mL, 12.7 mmol), the desired title compdund (1.2 g,
yield 52%) was obtained by the same method as in
Reference Example 2 (2a).
‘H-NMR (CDCls, 400MHz) &: 1.41-1.66 (6H, m), 1.66-1.91
(4H, m), 3.14-3.28 (2H, m), 3.44-3.67 (5H, m), 3.72-3.93
(44, m), 4.61-4.67 (1lH, m), 5.12.(2E, s), 7.27-7.43 (3H,
m) .

(17p) 4-[2-(Tetrahydro-2H-pyran-2- yloxy)euhoxy]plperldlne



MS (FAB) miz: 381 (MrH)+ - 114 - 74 0 NO() O . H2 C B 1H NVR (DVBO D6)
6: 4.36-4.43 (4H,. nm), 7.06 (2H, d, J = 9.2 Hz), 7.18 (2H, d, J = 8.9 Hz),
7.36 (2H, d, J = 9.2 Hz), 7.62 (1H, br s), 7.81 (2H, d, J = 8.9 Hz), 8.03
(1H, br s), 8.30 (1H, d, J = 8.5 Hz)- 8984 (1H, d, J = 8.5 Hz), 8.86 (1H,
s), 9.47 (1H, s). MS(FAB) mfz: 420 (MrH+ 75 1.",,..., No O ", 0 IN

Using benzyl 4—[2—(tetrahydro42H—pyran—2—
yloxy)ethoxy]piperidiné¥fgéérboxylate (1.50 g, 3.15 mmol)
synthesized in (17a), the desired title compound (578 mg,
yield 80%) was obtained by the same method as in
Referenée Example 5 (5b).

'H-NMR (CDCl;, 400MHz) &: 1.37-1.66 (7H, m), 1.68-1.98
(4H, m), 2.55-2.66 (2H, m), 3.05-3.13 (2H, m), 3.35-3.47
(1, m), 3.47-3.57 (1H, m), 3.57-3.74 (3H, m), 3.79-3.96
(2H, m), 4.60-4.73 (1H, m). .

(17¢) 1-(Methylsulfonyl)-4-[2-(tetrahydro-2H-pyran-2-
yloxy)ethoxylpiperidine

Using 4-[2- (tetrahydro-2H-pyran-2-
yloxy)ethoxy]piperidiné (561 mg, 2.54 mml) synthesized in
(17b) and methanesulfonyl chloride (375 uL, 3.06 mmolf,
the desired title compound (618 mg, yield 83%) was
obtained by the same method as in Reference Example 2
(2c) . 7
(i7d) 2-{[1-(Methanesulfonyl)piperidin-4-ylloxy}ethanol

Using 1-(methylsulfonyl)-4-[2-(tetrahydro-2H-pyran-
2—yloky)ethoxy]piperidine (610 mg, 1.98 mmol) synthesized
in (17c), the desired title compound (357 mg, yield 81%)
was obtained by the same method as in Reference Ekample 2
(2b) .

'H-NMR (CDCls, 400MHz) &: 1.74-1.86 (2H, m), 1.90-1.99
(3, m), 2.79 (3H, s), 3.14-3.22 (2H, m), 3.34-3.42 (2H,
m)? 3.53-3.61 (3H, m), 3.71-3.78 (2H, m).

<Reference Example 18>

Trans-4- (2-hydroxyethoxy)tetrahydrofuran-3-ol



N\ N/ NH2 B 1H NWMR
4.27-4.33 (2H, m, 4.
7.80 (2H, d, J
8.83 (1H, d, J = 8.5
[0099] [ Tabl e

br s),
( M+H) .

(D C>EB) 6: 3.33-3.39 (4H, m), 3.48-3.60 (4H,
36-4.44 (2H, nm), 7.16 (2H, d, J = 8.5 Hz), 7.6
= 8.5 Hz), 8.01 (1H, br s), 8.30 (1H, d, J
ru), 8.85 (1H, )100.47 (1H s). M5 (FAB) niz:
11] 76 O\ N  NH 2

[Chemical formula 37]

OH
O, =
HO/\/ D The stereo chemistry of the structute

S only shows relative configuration

- (18a) Trans—4—[2—(behzyloxy)ethoxy]tetrahydrofuran—B—ol'

Into dichloromethane (5.0 mL), 2-benzyloxyethanol
(7.07 g, 46.5 mmol) and 3,4-epoxytetrahydrofuran (1.0 g,
11.6 ﬁmol) were dissolved, to which a boron trifluoride-
diethyl ether complex (0.08 g, 0.58 mmol) was added at
room temperature, followed by stirring for three hours.
To the resulting reaction liguid, a saturated aqueéus
solution of sodium bicarbonate was added, followed by
extraction with dichloromethane. The resulting organic
layer was dried over anhydrous sodium sulfate and
concentrated uﬁder reduced pressufe. The residué thus
obtained was purified by silica gel column chromatoéraph
(hexane : ethyl acetate, 100 : 0 - 0 : 100, V/V) to give
the desired title compound (2.28 g, yield 82%).

'"H-NMR (CDCl;) &: 3.61-3.65 (2H, m), 3.69-3.77 (4H, m),
3.93-3.96 (1H, m),3.97 (1H, dd, J = 10.1, 4.6 Hz), 4.07
(1H, dd, J = 10.1, 4.6 Hz), 4.30-4.34 (1H, m), 4.57 (2H,
sy, 7.27-7.38 (5H, m).

MS (EI*) m/z: 239 (M+H)®

(18b) Trans—4—(2-hydroxyethoxy)fetrahydrofuran—3—ol

Trans-4-[2-(benzyloxy)ethoxy]tetrahydrofuran-3-ol
(2.20 g, 9.23 mmol) synthesized in (18a), ethyl vinyl
ether (3.33 g, 46.2 mmol), and pyridinium paratoluene

sulfonate (231 mg, 0.92 mml) were dissolved in

)
0 (1H,

= 8.5 Hz),

423

y



A 1H NWVR (DVBO-D6) 6: 3.76-3.83 (2H m,
(1H, br s),

7.35 (1H, t, J = 8.8 Hz), 7.59-7.70 (2H, m), 7.77 (1

12.9, 2.0 Hz), 7.99 (1H br s), 8.30 (1H d, J = 8.5 Hz), 8.84 (
8.5 Hz), 8.88 (1H, s), 9.49 (1H, s).-NRDIFAB) nfz: 328 (W' 77

30, - 00\ N/ N /" NH B 1H NVR (DMSO-D6) 6: 2.82 (3H, ),

3.80-3.87 (2H, m), 4.18-4.27 (4H, m), 7.14 (2H, d, J = 8.5 Hz),

Eiﬁ)a ;37%11%%115%“%“%“% az%_2 B (0%“(‘}%1’ %‘;4%21(&%“%) tlHn}EO‘?’EAB) M z:

395 (M+H) .

f@%?@iéﬂuré;£55)ode\hod% Triethylamine (187 mg, 1.84
mmol) was then added, and the resulting mixture was

dlrectly purified by silica gel column chromatography

4.17 (2H, t, J = 4.9 Hz), 4.95

H dd, J =
1H, d, J =
H3C."'N I CH

2.94 (3H, s),

7.61 (1H,
J=8.5

(hexane : ethyl acetate, 100 : 0 - 0 : 100, V/V) to give

trans—3—[2—(benzyloxy)ethoxy]—4—
(ethoxymethoxy)tetrahydrofuran (2.88 g, yield 100%).

This compound (1.55 g, 5.00 mmol) was dissolved in

methanol (30 ml), to which 20% palladium hydroxide-carbon

(155 mg) was added, followed by stirring at room
temperature for one hour under a hydrogen atmosphere.

The resulting solution was concentrated under reduced

‘pressure to give the desired title compound (725 mg,

yield 98%).

'"H-NMR (CDCls) &: 3.59-3.68 (2H, m), 3.72-3.76 (3H, m),

3.76-3.81 (1H, m), 3.93-3.97 (1H, m), 3.98 (1H, dd, J

10.1, 4.3 Hz), 4.07 (1H, dd, J = 10.1, 4.3 Hz), 4.32-4.36

(1H, m).

MS (EI") m/z: 149 (M+H)"?

7[0088]

Hereinbelow, the structural formulae and

physicochemical data of compounds produced in Examples in

accordance with the production methods of the
aforementioned Examples 1 to 16 will be given.
[0089] 4

"Ex No." refers to the number of Examplg,

"STRUCTURE" refers to the structural formula of the

compound of the Example, "METHOD" refers to, among the



A 1H NVR (DMSO-D6) 6: 1.39-1.48 (2H, m, 1.84-1.94 (2H, m, 3.34-3.39 (2H,
m, 3.57- 3.66 (1H, m, 3.78-3.88 (4H, m, 4.28 (2H, t, J = 4.6 Hz), 7.37
(1H, t, J =8.8 Hz), 7.63 (1H, d, J = 8.8 Hz), 7.66 (1H, br s), 7.77 (1H,
dd, J = 12. 7, 2.2 Hz), 8.00 (1H, br s)108.30 (1H, d, J = 8.5 Hz), 8.84 (1H,
dJ=85Hz),88(1H s), 9.49 (1H, s). IVB(FAB)rﬂz 412( MrH) + - 115
- 79 el N\N,- .,,oNH2A1H—NI\/R(DIVISOD6)6 119(3H s), 1.46- 1.56
(2Hn) 63--1. 2 57- 3. 66 ?,368374
(2H m, azéoﬁe ‘ijz?i’ ge“re (%Pé?gltﬁg?l %e%h?ﬁi 9n ou 9”62 ,
777(1H %JE 3. )? I-1Zl =85Hz)
8.84 (1H d. 9 2 %EI@{&)‘%’% g%h(‘% p%égg 23 ﬁ%gﬁ d1{gt FRES i 2
(MtH) + 80 gata of the compour@doﬂﬂr%@cedl\ﬁn the Example.
[Table 1] | "
ExNo. | STRUCTURE METHOD [ DATA
H3C\N/CH3
'H-NMR (DMSO0-Dg) 5: 3.00 (6H, s), 6.90
(2H, d, J = 9.2 Hz), 7.62 (1H, br s), 7.73
17 c (2H, d, J = 9.2 Hz), 8.01 (1H, br s), 8.28
Q (1H, d, J = 8.6 Hz), 8.80 (1H, d, J = 8.6 Hz),
N 8.82 (1H, s), 9.39 (1H, s).
o NH, MS (El) m/z: 292 (M)*
NN 2
O
[Nj . 'H-NMR (DMSO-De) &: 3.22-3.25 (4H, m),
3.77-3.80 (4H, m), 7.13 (2H, d, J = 8.6 Hz),
7.61 (1H, br s), 7.76 (2H, d, J = 8.6 Hz),
18 A 8.02 (1H, br s), 8.29 (1H, d, J = 8.6 Hz),
0 8.82 (1H, d, J = 8.6 Hz), 8.84 (1H, s), 9.43
N (1H, s).
XYY NH, MS (FAB) m/z: 335 (M+H)"
N~ A
'H-NMR (DMSO-Dg) &: 3.22-5.26 (4H, m),
3.76-3.81 (4H, m), 7.16 (2H, d, J = 8.3 Hz),
7.46 (2H, d, J = 8.3 Hz), 7.62 (1H, br s),
19 C 8.10 (1H, d, J = 8.5 Hz), 8.24 (1H, br s),
8.27 (1H, d, J = 8.5 Hz), 8.43 (1H, s), 8.47
(1H, s), 9.35 (1H, s).
MS (El) m/z: 333 (M)*
F
O 'H-NMR (CDCl3) &: 5.70 (1H, br), 6.12 (1H,
br), 7.21-7.28 (2H, m), 7.43-7.52 (2H, m),
20 o c 8.03 (1H, d, J = 85 Hz), 8.15 (1H, d, J =
8.5 Hz), 8.30 (1H, s), 8.55 (1H, s), 9.33
(1H, s). :
o NH, MS (El) m/z: 266 (M)°
N~

r



J

-H2 A 1H-NWR (DVMSO-D6) 6: 3.79-3.82 (2H, m), 4.19 (2H t, J = 5.0 Hz),
4.86-4.97 (1H, m, 7.35 (1H, d, J = 8.5 Hz), 7.61 (1H, br s), 7.79 (1H dd
J =8.5 2.1 Hz), 7.93 (1H, d, J = 2.1 Hz), 8.02 (1H, br s), 8.31 (1H d,

= 8.5 Hz), 8.84 (1H, d, J = 8.5 Hz),~ 8189 {1H, s), 9.49 (1 H, s). M ( AB)
mz: 344 (MtH). 81 OH 0 O \NH2 N-_. racem.c B 1H NVR (DMSO D6) 6: 3.47-3.54
(1H, m, 3.64-3.69 (1H m, 3.76-3.89 (4H m, 3.89- J = 8.7 Hz), 7.60-7.64
(1H, m, 7.66 (1I*—JIC JQ(P 3. 94 (1H, nm,{4.144.19 (1H, m, 4.24-4.31 (2H, |m,
5.16 (1H (d, J 3l7°Hz) 7.36 (1H;|t, s), |7.78 (1H, dd, J :1:2)38 23328),
7.99 (1H, |br )| I-E (1H d, J = 8}3 Hz), ’Eﬂmﬁ %Clg P! Jjgi

(1H, s), 9.49 (1 ., M5 (El) mz{ 414 (M 38(1?3 1 9]%1?2%&31@813 82

7.72 (2H, d, J = 8.8 Hz),

A 7.80 (1H, br s), 8.46 (1H, d, J = 8.3 Hz),
8.54 (1H, d, J = 8.3 Hz), 8.87 (1H, s), 9.32
(1H, s).

MS (ESI) m/z: 412 (M+H)"

[0090]

[Table 2]

'H-NMR (DMSO-De) &: 7.64 (1H, br s), 7.83
(2H, d, J = 8.0 Hz), 7.96 (2H, d, J = 8.0 Hz),
8.16 (1H, d, J = 8.6 Hz), 8.27 (1H, br s), 8.30
(1H, s), 8.34 (1H, d, J = 8.6 Hz), 8.56 (1H, s),
9.47 (1H, s).

MS (El) m/z: 316 (M)"

22

'H-NMR (DMSO-Dg) &: 7.60 (2H, d, J = 8.3
Hz), 7.64 (1H, br s), 7.74 (2H, d, J = 8.3 Hz),
8.15 (1H, d, J = 8.3 Hz), 8.28 (1H, br s), 8.32
(1H, s), 8.32 (1H, d, J = 8.3 Hz), 8.54 (1H, s),
9.45 (1H, s).

MS (El) m/z: 332 (M)*

23

'H-NMR (DMSO-Ds) &: 6.97 (2H, d, J = 8.
Hz), 7.38 (2H, d, J = 8.5 Hz), 7.60.(1H, br s),
8.10 (1H, d, J = 8.5 Hz), 8.22 (1H, br s), 8.26
(1H, d, J = 8.5 Hz), 8.39 (1H, s), 8.45 (1H, s),
9.35 (1H, s), 9.73 (1H, s).

MS (El) m/z: 264 (M)*

24

'H-NMR (DMSO-Dg) &: 3.01 (6H, s), 6.93 (2H.

d, J = 82 Hz), 7.41 (2H, d, J = 8.2 Hz), 7.58

e (1H, br s), 8.09 (1H, d, J = 8.3 Hz), 8.21 (1H,
br s). 8.25 (1H, d, J = 8.3 Hz), 8.45 (1H, s),

8.46 (1H, s), 9.32 (1H, s).

MS (FAB) m/z: 292 (M+H)"

25




........ " 0 N2 B 11-1-NMR (DMBO-DB) 6: 3.44-3.55 (4H, n), 3.55-3.63
(4H m, 4.43-4.46 (2H, m), 4.51- 4.54 (2H, rr), 7.08 (2H, d, J = 8.6 H),
7.40 (2H, d, J = 8.6 Hz), 7.43 (1H t, J = 8.7 Hz), 7.65 (1H d, J = 8.7

Hz), 7.67 (1H, br s), 7.79.(1H, dd, J ®042-6, 2.3 Hz), 8.01 (1H, br-s),
8.31 (1H, 'd, J = 8.6 Hz), 8.84 (1H d, J = 8.6 Hz), 8.89 (1H, s), 9.50 (1H,
s). M5 (FAB) n12 517 (M+H) + 83 0,.."---..... 40 N,," NH2 B'H NWR .
(DVSO- D6) [6: 1. 20@1510 (8H, m, 2.55-2.64[(1H, m, 3.37-3.67 (9H m | 3.69-
3.86 (2H, |m, 4. 32-7.41 (1H, m), 7.61 (1H d, J =/8.5
Hz), 7.65 |(1H, , m, [/HOWR (DMSOHX) & p.a4 BH29, {4HeH.d, J =
8.5 Hz), 8.83 8. 87 (194 =56 HY), u47 @H.H4, J §)7.6.HZ/B 66 FAB)

), _ (T8, 54y, 895 (11, 4,9 = 8.5 Pz), 8.25 (1h
mz: 523 (|NeH) C br s), 8.29 (1H, d, J = 8.5 Hz), 8.37 (1H, s)
8.48 (1H, 5), 9.40 (1H, s).

MS (El) miz- 262 (M)"

'H-NMR (DMSO-Ds) &: 3.35 (3H, s), 3.72 (2H,
t, J = 4.6 Hz), 421 2H, t, J = 4.6 Hz), 7.16
(2H, d, J = 8.7 Hz), 7.50 (2H, d, J = 8.7 Hz),

27 c 7.60 (1H, br s), 8.11 (1H, d, J = 8.5 Hz), 8.22
. (1H, brs), 8.28 (1H, d, J = 8.5 Hz), 8.37 (1H,
s), 8.47 (1H, s), 9.37 (1H, s).
MS (FAB) m/z: 323 (M+H)*
[0091]
[Table 3]
'H-NMR (DMSO-Dg) 5: 4.64 (2H, d, J = 5.6
Hz), 5.33 (1H, t, J = 5.6 Hz), 7.54 (4H, s), 7.64
28 c (1H, br s), 8.12 (1H, d, J = 8.5 Hz), 8.25 (1H,
br s), 8.30 (1H, d, J = 8.5 Hz), 8.37 (1H, s),
8.50 (1H, s), 9.41 (1H, s).
MS (El) m/z: 278 (M)"
'H-NMR (CDCls) &: 2.87 (3H, s), 3.37-3.52
(8H, m), 5.69 (1H, br), 6.14 (1H, br), 7.10 (2H,
29 c d, J = 8.6 Hz), 7.45 (2H, d, J = 8.6 Hz), 7.99
(1H, d, J = 8.6Hz), 8.12 (1H, d, J = 8.6 Hz),
8.41 (1H, s), 8.55 (1H, s), 9.29 (1H, s).
MS (El) m/z: 411 (M+H)”
'H-NMR (DMSO-De) &: 7.34 (1H, td, J = 8.3,
2.5 Hz), 7.53 (1H, td, J = 9.9, 2.5 Hz), 7.61-
30 c 7.66 (2H, m), 8.10 (1H, br s), 8.16 (1H, d, J =
_ 8.6 Hz), 8.29 (1H, br s), 8.32 (2H, d, J = 8.6
Hz), 8.52 (1H, s), 9.48 (1H, s).
MS (Ef) m/z: 284 (M)"




0.,.7-0lel \ N NH2 B 11-1-NVR (DVBO-D6) 6: 1.21-2.11 (8H, n), 2.54-,2.67
(1H, m, 2.79 (3H, s), 3.00 (3H s), 3.61-3.85 (3H, ), 4.23-4.33 (2H ),
7.33-7.42 (1H, n), 7.59-7.64 (1H, ), 7.66 (1H, br s), 7.72-7.81 (1H ),

7.98 (1H, br s), 8.30 (1H, d, J = 8.5 Hz},-8.84 (1H d, J = 8.5 Hz), 8.88
(1H, s), 9.49 (1H, .s). M5 (FAB) mz: 481 (MsH). - 116 - 85 = CH, Fl NCH,
11101 N2 N HC | A 1H NVR (DMBO-D6) 6: 3.03 (3H  s), 3.31 (3H, s),
7.63-7.82 [(3H, [m), ¢% 97-8.03 (2H, ™, 8.38 (1A, d, J = 8.5 Fz), B.88(1H,
d, J =819 H), 8.9601H s), 9.58 (1H, s). NS (FAB) mz: 405 (MtH)+

. "H-NMR (DMSO-Dg) 5: 2.99 (6H, s), 7.58 (2H,
d, J=82Hz),7.59 (1H, brs), 762 (2H, d, J =
8.2 Hz), 8.10 (1H, d, J = 8.6 Hz), 8.22 (1H, br
s), 8.28 (1H, d, J = 8.6 Hz), 8.33 (1H, s), 8.50
(1H, s), 9.40 (1H, s).

NH ~MS (FAB) m/z: 320 (M+H)+

31

HC” o 'H-NMR (DMSO-De) 5: 1.31 (6H, d, J = 6.3
Hz), 4.65-4.74 (1H, m), 7.08 (2H, d, J = 8.6
Hz), 7.44 (2H, d, J = 8.6 Hz), 7.60 (1H, br s),
c 8.07 (1H, d, J = 8.6 Hz), 8.21 (1H, s), 8.24
(1H, d, J = 8.6 Hz), 8.35 (1H, s), 8.43 (1H, s),
9.33 (1H, s).

MS (FAB) m/z: 306 (M)"

H-NMR (DMSO-Dg) &: 3.89 (3H, s), 6.54 (1H,
d,J =28 Hz), 7.33 (1H, d, J = 8.5 Hz), 7.45
(1H. d, J = 2.9 H2), 7.56 (1H, br s), 7.64 (1H,
d, J=8.5Hz), 7.73 (1H, s), 8.10 (1H, d, J =
8.4 Hz), 8.18 (1H, br s), 8.28 (1H, d, J = 8.4
Hz), 8.43 (1H, s), 8.52 (1H, s), 9.37 (1H, s).
MS (El) m/z: 301 (M)*

'H-NMR (DMSO-Dg) 5: 6.54-6.56 (1H, m),
7.26 (1H, d, J = 8.3 Hz), 7.46-7.48 (1H, m),
7.56 (1H, br s), 7.59 (1H, d, J = 8.3 Hz), 7.72
C (1H, s), 8.10 (1H, d, J = 8.5 Hz), 8.19 (1H, br
s), 8.27 (1H, d, J = 8.5 Hz), 8.44 (1H, s), 8.52
(1H, s), 9.37 (1H, s), 11.31 (1H, br s).

MS (FAB) m/z; 288 (M+H)"

'H-NMR (DMSO-Ds) 5: 2.86 (2H, t, J

Hz), 3.69-3.75 (2H, m), 4.75 (1H, t, J
Hz), 7.45 (2H, d, J = 8.0 Hz), 7.50 (2H,
35 0 C 8.0 Hz), 7.64 (1H, br s), 8.12 (1H, d, J

Hz), 8.26 (1H, br s), 8.29 (1H, d, J = 8.7 H
8.39 (1H, ), 8.49 (1H, s), 9.40 (1H, s).
" MS (FAB) m/z: 293 (M+H)*

ns 0— won

6.9
4.8
J:
8.7
Hz),




86 , 0 111010 NH2 N..... --,-- B. 1HNWR (DVBO-D6) 6: 1.34-1.43 (2H, m),

1.80-1.87 (2H, m, 1.97-2.04 (2H, m, 3.28- 3.32 (2H, m, 3.45-3.52 (1H
m, 3.58-3.63 (2H m, 3.74-3.81 (2H m, 4.18-4.23 (2H ), 7.34 (1H t,
J.=8.6 H), 7.62 (1H d, J =8.6 Hz), 10665 (1H br s), 7.76 (1H d, J =
12.8 Hz), 8.00 (LH, br s), 829 (1H d, J = 8.7 Hz), 8.83 (IH d, J

= 8.7
Hz), 8.87 (1H, s). 9.48 (1H s). N5 (FAB) mz: 426 (MtH)+ 87 0 0--'-0-)
1101 NH2 N B 11-1- NWRABMSO-D6) 6: [1.31-1.40 (2H, n), 1.78-1.85 (20 |m,
3.25-3.31((2H, |m,] 3.44- 3.51 (1H, |m, 3. 55:-NurbdbMsbbe) 61)31783%7&3_7:95 2H
nm, 3.80- {, 84 (2HN), 4.25-4.29 (2H, m),| 5085 4MHRH.t, J—JSO:HZ84791
7.59-7.63 ng 7.65 (1H, br s) 7.76% F—IHZ)dH16 @FH=d, 3!2 i.oo

(1H, br s).®8. 29 = 8.5 H))® 8.8 0 ag ?%}“H (
). AB) 1T ;456 (M’fH)'*Hz)éa@@ ?if? ‘ﬁH§§§

s), 9.48 1H, S
MS (El) m/z: 308, (M)"

'H-NMR (DMSO-Ds) 5: 2.86 (3H, s), 3.07 (3H,
s), 3.80 (2H, s), 7.42 (2H, d, J = 8.2 Hz), 7.51
(2H, d, J = 8.2 Hz), 7.63 (1H, br s), 8.10 (1H,
C d, J = 8.6 Hz), 8.25 (1H, brs), 8.28 (1H, d, J =

: 8.6 Hz), 8.37 (1H, s), 8.48 (1H, s), 9.39 (1H,

| 37

s).
MS (FAB) m/z: 334 (M+H)"

'H-NMR (DMSO-Dg) &: 1.48-1.60 (1H, m),
1.64-1.75 (1H, m), 1.85-1.95 (2H, m), 2.06
(3H, s), 2.59-2.68 (1H, m), 2.86-2.94 (1H, m),
- | 3.13-3.22 (1H, m), 3.93-4.00 (1H, m), 4.55-
c 4.61 (1H, m), 7.48 (2H, d, J = 8.0 Hz), 7.53
' (2H, d, J = 8.0 Hz), 7.64 (1H, br s), 8.12 (1H,
d,J=8.7 Hz), 8.26 (1H, br s), 8.29 (1H, d, J =
8.7 Hz), 8.38 (1H, s), 8.50 (1H, s), 9.40 (1H,
s).
MS (FAB) m/z: 374 (M+H)"

38

'H-NMR (DMSO-Dg) &: 0.32-0.41 (2H, m),
0.56-0.65 (2H, m), 1.21-1.34 (1H, m), 3.89-
3.95 (2H, d, J = 6.8 Hz), 7.13 (2H, d, J = 7.9
c Hz), 7.48 (2H, d, J = 7.9 Hz), 7.60 (1H, br s),
8.10 (1H, d, J = 8.5 Hz), 8.22 (1H, br s), 8.27
(1H, d, J'= 8.5 Hz), 8.37 (1H, s), 8.46 (TH, 5),
9.37 (1H, s).
MS (FAB) m/z: 319 (M+H)*

39

[0093]

[Table 5]



88 0 0-7JLN S
3.51-3.59 (4H,
(1H, t,
12.8, 2.1 Hz),
8.5 Hz),
ri2rSO oNJ I.

J = 8.8 Hz),

8.87 (1H s)

o N\NH2 N B 1H NMR (DMBO DB) 6: 3. 40- 3. 45 (4H,
3.80-3.93 (2H, m,

7.59-7.64 (1H, m,
8. 29 (1M d, J

n,
7.99 (1H,

br s),
9.48 (1H, s).
.NH, B 1H-NVR (DVBO- D6) 6: 2.62-2.67 (4H,

VB (

4.25 (2H,
7.65 (1H, br s),

s), 4.28- 4_34(2{ m
7.77 (1H, d
(1

FAB) m z:

(2H, t, J
Hz), 7.38
12.5, 1.8
8.4 Hz), §.
ro0 'O

(1H,

8. 01 (MLH,

= 5.6 Hz) 2088 (3K,
B8 He),
“br s),
P 9.49 (1H,

's),
7.61

8.3

s)|.

3. 11-
-7.68
0 (1H,

M5 (
Cc

, dd
= 8.5 Hz), 8.83 H d
455 (MtH) + 89 0 1|
m,
315(4H m, 4.28 (2H, t, |
N, 7.75- 7.80 (1H, dd,
%% '\@3436%&%2 728(2%t }gJ1=H73d
Yol 47 8 B OGS G o £
8.11 (1H d, J = 8.5 Hz), 824(1H brs), 829
(1H, d, J = 8.5 Hz), 8.38 (1H, s), 8.48 (1H, s),
9.40 (1H, s).
MS (FAB) m/z: 348 (M+H)"

41

"H-NMR (DMSO-Ds) &: 2.75 (3H, s), 7.68 (1H,
br s), 7.81 (2H, d, J = 8.0 Hz), 8.18-8.26 (3H,
m), 8.31 (1H, br s), 8.36-8.42 (2H, m), 8.61
(1H, s), 9.52 (1H, s).

MS (FAB) m/z: 291 (M+H)"

42

.| 8.24 (1H, br s), 8.28 (1H, s), 8.34 (1H, d, J =

'H-NMR (DMSO-Dg) &: 7.63 (1H, br s), 7.89
(2H, d, J = 8.5 Hz), 8.16 (2H, d, J = 8.5 Hz),

8.5 Hz), 8.43 (2H, d, J = 8.5 Hz), 8.58 (1H, s),
9.48 (1H, s).
MS (FAB) m/z: 294 (M+H)"*

43

'H-NMR (DMSO-Ds) &: 2.88 (3H, s), 3.05 (3H,
s), 4.93 (2H, s), 7.13 (2H, d, J = 8.3 Hz), 7.50
(2H, d, J = 8.3 Hz), 7.60 (1H, br s), 8.11 (1H,
d,J=85Hz),823(1H, brs), 828 (1H,d, J=
8.5 Hz), 8.39 (1H, s), 8.47 (1H, s), 9.37 (1H,
S).

MS (FAB) m/z 350 (M+H)"

'H-NMR (DMSO-De) &: 7.13-7.25 (5H, m),
7.41-7.50 (2H, m), 7.55-7.64 (3H, m), 8.12
(1H, d, J = 8.5 Hz), 8.24 (1H, br s), 8.29 (1H,
d, J = 8.5 Hz), 8.38 (1H, br s), 8.51 (1H, s),
9.40 (1H, s).

MS (FAB) m/z: 341 (M+H)"

45

"H-NMR (DMSO-Dg) 5: 3.95 (3H, s), 7.34-7.41
(2H, m), 7.45-7.53 (1H, m), 7.62 (1H, br s),
8.10-8.15 (1H, m), 8.26 (1H, br s), 8:29 (1H, d,
J = 8.5 Hz), 8.36 (1H, s), 8.50 (1H, s), 9.40
(1H, s).

MS (FAB) m/z: 297 (M+H)"

2.
J

J
-9

7.

J
N
CH

I IIOO

IIU'IOO
Ol

0



Si NH2 N'.// A 1H-NVR (DVBO-DB) 6: 2.16-2.25 (2H, m
3.27-3.31 (2H, ), 3.623.69 (4H m, 4.28 (2H, t, J
J =8.8H), 7.61-7.69 (2H, m), 7.79 (1H, dd, J = 12.7,
br s), 8.30 (1H, d, J = 8.5 Hz), 8.84 {d#.-d, J = 8

-3.21 (4H m,
Hz), 7.35 (1H t,
0 , 8.01 (1H,

9.49 (1H, s). M5 (FAB) mz: 475 (MH). 91Qz "0
O'---N7(:)N.".S."CH3 lel NH2 N...... [..... AlH—NI\/R
(3H, s), 3.13-3.19 (2H, q, J = 5.7 Hz), 3.58 (2H, t, J
t, J =4.5 Hz), 4.29 (2H, t, J =4.5 Hz), 7.09 (1H, t,
(1H, t, J :[Oa}galez), 7:59-7.70 (2H, m, 7.78 (1H, dd, J
8.00 (1H, br s), 8.30 (1H, d, J = 8.5 Hz), 8.84 (1H, d,
(1H, s) %kﬁjel—les) MS (FAB) miz: 449 (M+H)+ 92 3CCH, O-r
NH, N.7 B/ |/|:>(Cn|\/Rnnm 6: 1.09 (6H s), 3 32 (2H,

6: 2.93

<ol

'H-NMR (DMSO-Dg) 5: 7.44-7.49 (1H, m),
7.63 (1H, br s), 7.69-7.74 (1H, m), 7.81 (1H, 1,
c J = 8.0 Hz), 8.13-8.19 (1H, m), 8.27 (1H, br s),
8.30-8.36 (2H, m), 8.54 (1H, s), 9.45 (1H, s).
MS (FAB) m/z: 301 (M+H)*

46

_ 'H-NMR (DMSO-Ds) 8: 3.91 (3H, s), 7.61 (1H,
s), 7.74 (2H, d, J = 8.0 Hz), 8.13-8.16 (3H, m),
47 c 8.23 (1H, br s), 8.30-8.32 (2H, m), 8.54 (1H,
o) s), 9.45 (1H, s).
MS (FAB) m/z: 307 (M+H)"

brs), 7.88 (2H, d, J = 8.0 Hz), 8.08-8.14 (3H,
c m), 8.27 (1H, br s), 8.30 (1H, s), 8.33 (1H, d, J
= 8.5 Hz), 8.55 (1H, s), 9.47 (1H, s).

N " MS (FAB) miz: 327 (M+H)"

"H-NMR (DMSO-Ds) &: 3.36 (3H, s), 7.65 (1H,
o | O

. H-NMR (DMSO-De) &: 349 (2H: t, J = 5.6
Hz), 3.83-3.88 (1H, m), 3.95-4.01 (1H, m),
4.07-4.14 (1H, m), 471 (1H, t, J = 5.6 Hz),
5.00 (1H, d, J = 4.9 Hz), 7,15 (2H, d, J = 8.5
c Hz), 7.50 (2H, d, J = 8.5 Hz), 7.61 (1H, br s),
8.11 (1H, d, J = 8.4 Hz), 8.23 (1H, br s), 8.28
(1H, d, J = 8.4 Hz), 8.38 (1H, s), 8.47 (1H, s),
9.37 (1H, s).

MS (FAB) m/z: 339 (M+H)*

49

'H-NMR (DMSO-Dg) &: 7.51-7.56 (1H, m),
7.60 (1H, t, J = 8.4 Hz), 7.63 (1H, br s), 7.69-
7.74 (1H, m), 8.08 (1H, s), 8.15-8.19 (1H, m),
8.28 (1H, br s), 8.31 (1H, d, J-85Hz) 8.52
(1H, s), 9.47 (1H, s).

MS (FAB) m/z: 301 (M+H)"

50




. 4.27-4.35 (2H, n), 7.38 .

), 7.63 (1H, d, J 8.7 Hz), 7.66 (1H, br s), 7.77 (1H,
, 8 00 (1H, br s), 8.30 (1H; d, J = 8.5 Hz), 8.84 (1H,
(1H, s), 9.49 (4dHo0s)~ MS (FAB) nmfz: 400 (M+H) + 93
NH2 N B 1HNWR (CDCI3) 6: 1.82-2.01 (4H, nm), 2.78 (3H, s),
3.33-3.41 (2H m), 3.68-3.75 (1H m), 3.89-3.94 (2H m,

m & 6D br s)|, 5.69 (IF, §), 7. 17 (IR T, J =8.5.

1K 1H, dd, J = Ve o 1 s),

| \@ (1H,|d, J —ﬁﬁsd‘hbf?nb%&?@ 11720 5 %ﬁ' §4P $6 (1H,
[0102]| [ Tabl fp1.944@H, m)3353Mﬂ~NNR)@Dm&m}EB 6:

= = 4 7.16 (2H, d,
3 (1H ¢ s. 57J 38 ?3;(;%(‘)?(214 d. J :§8§}21|'z) 7.61 (1H,

brs), 8.11 (1H, d, J = 8.5 Hz), 8.23 (1H, br s),
8.28 (1H, d, J = 8.5 Hz), 8.38 (1H, s), 8.47
A (1H, s), 9.37 (1H, s).

MS (FAB)-m/z: 391 (M+H)*

s), 3.82-3.87
= (1H t, J
dd, J = 12.7,
d, J = 8.5 H),
0 1101.,"N .,/
3.20-3.28 (2H,
4.28- 4.33 (2H,
46

Hz), 7.42-7.
8.48 (1H, |d,
)
(

J
s). M5 (EI|) mf
0.37-0. 50 |(4H

st

[0095]

[Table 7]

'H-NMR (DMSO-De) &: 7.38 (1H, t, J = 74.0
Hz), 7.39 (2H, d, J = 7.9 Hz), 7.62 (1H, br s),
764 (2H,d, J=79Hz), 812 (1H, d, J =87
Hz), 8.25 (1H, br s), 8.30 (1H, d, J = 8.7 Hz),
8.32(1H, s), 8.49 (1H, s), 9.41 (1H, s).

MS (ED m/z: 314 (M)*

52

'H-NMR (DMSO-D¢) &: 2.80 (3H, s), 2.99
(2H, t, J = 8.3 Hz), 3.34 (2H, t, J = 8.3 Hz),
6.70 (1H,d, J = 7.8 Hz), 7.21 (1H,d, J = 7.8
c Hz), 7.24 (1H, ), 7.61 (1H, br s), 8.08 (1H,
d, J = 8.7 Hz), 8.23 (1H, br s), 8.24 (1H, d, J
= 8.7 Hz), 8.43 (1H, s), 8.44 (1H, s), 9.31
(1H, s).
MS (FAB) miz: 304 (M+H)"

53

"H-NMR (DMSO-Ds) &: 7.61 (1H, br s), 7.74
(1H.d, J = 8.7 Hz), 8.15 (1H, d, J = 8.7 Hz),
o c 8.25 (1H, br s), 8.29 (1H, d, J = 8.7 Hz), 8.33
(1H, d, J = 8.7 Hz), 8.35 (1H, s), 8.43 (1H,
s), 859 (1H, 5), 9.46 (1H, 5), 9.52 (1H, 5).
| = NH, MS (EI) m/z: 305 (M)*




2

© T ™

t
He
8.
(

J

),
0
1H

1( 1H,

| 57

= 4.6 Hz), 4.28 (2
7.60-7.65 (1H, Ny,
s), 8.30 (1H,
9.49 \

H t, J
7.66 (1H,
d, J =38

s),

= 4.6

s),
.7 H),

Hz), 94 1. B 7.36 (1H, t

7.75-7.81 (1H, dd, J 12
8.84 (1H, d, J = 8.

110 -

.8,
7

@

55

'H-NMR (DMSO -De) &: 3.47-3.52 (2H, m),
3.54-3.62 (6H, m), 3.85 (2H, s), 7.44 (2H, d,
J =81 Hz), 752 (2H, 4, J = 8.1 Hz), 7.61
(1H, brs), 8.11 (1H, d, J = 8.5 Hz), 8.23 (1H,
br s), 8.28 (1H, d, J = 8.5 Hz), 8.36 (1H, s),
8.49 (1H, s), 9.39 (1H, s).

MS (FAB) m/z: 376 (M+H)"

56

HCI

'"H-NMR (DMSO-De¢) &: 1.35-1.53 (2H, m),
1.85-1.94 (2H, m), 2.81 (3H, d, J = 4.4 Hz),
3.32-3.40 (2H, m), 3.566-3.66 (1H, m), 3.79-
3.87 (4H, m), 4.204.25 (2H, m), 7.20 (2H, d,
J = 8.8 Hz), 7.55 (2H, d, J = 8.8 Hz), 8.19

. L(1H, d, J = 8.5 Hz), 8.39 (1H, s), 8.45 (1H, d,

J = 8.5 Hz), 8.57 (1H, s), 8.81 (1H, m), 9.60
(1H, s).
MS (FAB) m/z: 407 (M+H)"

'H-NMR (DMSO-Dg) &: 1.29 (6H, t, J = 7.1
Hz), 4.12-4.20 (4H, m), 4.55 (2H, d, J = 10.1
Hz), 7.26 (2H, d, J = 8.5 Hz), 7.53 (2H, d, J =
8.5 Hz), 7.63 (1H, br s), 8.11 (1H, d, J = 8.3
Hz), 8.25 (1H, br s), 8.29 (1H, d, J = 8.3 Hz),
8.36 (1H, s), 8.48 (1H, s), 9.39 (1H, s).
MS(FAB) m/z: 415 (M+H)*

[0096]

[Table 8]

N0
o

58

"H-NMR (DMSO-Dg) 5: 1.39-1.50 (2H,
m), 1.86-1.96 (2H, m), 3.40-3.65 (7TH, m),
3.80-3.87 (4H, m), 4.14-4.22 (2H, m),
493 (1H, br s), 7.14 (2H, d, J = 8.5 Hz),
7.83(2H, d,J=85Hz), 832 (1H,d, J =
8.3 Hz), 8.34 (1H, br s), 8.86 (1H, d, J =
8.3 Hz), 8.89 (1H, s), 9.47 (1H, s).

MS (FAB) m/z: 438 (M+H)*

50

'H-NMR (DMSO-De) &: 1.15 (6H, d, J =
9.0 Hz), 3.63-3.69 (1H, m), 3.75 (2H, t, J
= 4.8 Hz), 417 (2H, t, J = 4.8 Hz), 7.15
(2H, d, J = 8.8 Hz), 7.62 (1H, br s), 7.80
(2H, d, J = 8.8 Hz), 8.04 (1H, br s), 8.33
(1H, d, J = 8.5 Hz), 8.85-8.92 (2H, m),
9.53 (1H, s).

MS (FAB) m/z: 352 (M+H)"

J.

1
Hz)

. 8



NH,  (1H s). N/ / M (FAB) mz: 412 (MrH) - 118 - 95
HCNO........... "0 1 at, 0 --,,-.NI-12 N B 1H- NVR (DVBO D6) 6: 1.84-2.04
(4H, m), 2.89 (3H, s), 3.32 (3H, s), 3.57-3.74 (6H, n), 4.22-4.35 (2H, M,
7.14 (2H, d, J = 8.5 Hz), 7.60 (1H-bris); 7.80 (2H, d, J = 8.5 Hz), 8.03
(1H br s), 8.30 (1H d, J = 8.5 Hz), 8.83 (1H d, J = 8.5 Hz), 8.85 (1H,
s), 9.47 (1H, s). M5 (FAB) miz: 465 (MH* 96 ... .. --,-0 0 ---'" Nit

F

o F 'H-NMR (DMSO0-D¢) &: 7.37 (2H, d, J =
8.3 Hz), 7.37 (1H, t, J = 73.8 Hz), 7.63
(1H, br s), 7.93 (2H, d, J = 8.3 Hz), 8.02
60 . A (1H, br's), 8.32 (1H, d, J = 8.3 Hz2), 8.86
0 (1H, d, J = 8.3 Hz), 8.89 (1H, s), 9.52
N ' (1H, s).
RN NH MS (FAB) m/z: 316 (M+H)"

O~ 'H-NMR (DMSO-Dg) &: 3.74-3.80 (2H,
m), 4.09 (2H, 1, J = 5.0 Hz), 4.92 (1H, t, J
: = 5.4 Hz), 7.13 (2H, d, J = 8.8 Hz), 7.61
61 A (1H, br s), 7.79 (2H, d, J = 8.8 Hz), 8.02
o (1H, br s), 8.30 (1H, d, J = 8.5 Hz), 8.83
(1H, d, J = 8.5 Hz), 8.85 (1H, s), 9.46
L NS N : (H, s).
MS (FAB) m/z: 310 (M+H)"

'H-NMR (DMSO-De) 5: 3.74-3.80 (2H, m,
J=55 49 Hz), 411 (2H, t, J = 4.9 Hz),
4.94 (1H,t, J =55 Hz), 6.98 (1H, dd, J =
8.5, 2.4 Hz), 7.04 (1H, dd, J = 12.2, 2.4

62 A Hz), 7.49 (1H, br §), 7.58 (1H, t, J = 8.5
Hz), 7.98 (1H, br s), 8.31 (1H, d, J = 8.5
Hz), 8.82 (1H, s), 8.85 (1H, d, J = 85
Hz), 9.54 (1H, s).
MS (FAB) m/z: 328 (M+H)*
'H-NMR (DMSO-De) &: 1.19 (3H, d, J =
CH, _ 6.4 Hz), 3.87-3.95 (2H, m), 3.97-4.05
(1H, m), 4.94 (1H, d, J = 4.1 Hz), 7.13
63 A (2H, d, J = 8.7 Hz), 7.62 (1H, br s), 7.79
0

(2H, d, J = 8.7 Hz), 8.02 (1H, br s), 8.30
N | (1H,d, J=85Hz), 883 (1H,d, J=85
AN\ NH Hz), 8.85 (1H, s), 9.46 (1H, s).
2 MS (FAB) m/z: 324 (M+H)"
=

\




N B 1H NVR (DVBO-D6) 6: 1.81-1.91(2H, nj, 1.91-2.02 (2H, m), 3.41-3.73
(12H m, 3.89- 4.03 (2H ), 4.21-4.30 (2H m, 7.15 (2H d, J = 8.5 Hz),
7.60 (1H br s), 7.81 (2H d, J =8.5 Hz), 8.01 (1H br s), 8.30 (1H d, J

8.5 Hz), 8.83 (1H, d, J = 8.5 Hz),- 8183 {1H, s), 9.47 (1H, s). M5 (FAB)
mz: 507 (MrH)* 97 0, *O r' NCH.. . le NH2 N- B 1H NVR (DVBO DB) 6:
2.60-2.66 (4H, n), 2.82 (2H, t, J = 5.6 Hz), 3.10-3.16 (4H n), 4.20 (2H,
t, J = 5. 6%@@ 777-14 (2H d, J = 8.8 Hz), 7.60 (1H, br s), 7.79 (2H d, J =
8.8 Hz), (H Tbr's). 830 (1H d, J = 8.3 Hz), 8.83 (1H, d, J = 8.3

), 8.85 (J;lgblsg 919. 46 (1H, s) MS (FAB) miz: 456 (MrH) . 98 0 ON'/Ti S(N
0-- "' 05l\l NH2 mm = -
CH

He

3

'H-NMR (DMSO-Dg) &: 1.27 (3H, d, J = 6.4
Hz), 3.49-3.54 (1H, m), 3.59-3.64 (1H, m),
4.50-457 (1H, m), 4.90-4.95 (1H, m), 7.13
B (2H, d, J = 8.9 Hz), 7.63 (1H, br s), 7.78 (2H,
d, J = 8.9 Hz), 8.02 (1H, br s), 8.30 (1H, d, J =
8.5 Hz), 8.83 (1H, d, J = 8.5 Hz), 8.85 (1H, s),
9.46 (1H, s).
MS(FAB) m/z: 324 (M+H)"

64

"H-NMR (DMSO-De) 5: 3.27 (3H, s), 3.49 (2H,
t, J = 4.8 Hz), 3.62 (2H, t, J = 4.8 Hz), 3.79
(2H, t, J = 46 Hz), 419 (2H, t, J = 4.6 Hz),
A 7.14 (2H, d, J = 8.8 Hz), 7.61 (1H, br s), 7.79
(2H, d, J = 8.8 Hz), 8.01 (1H, br s), 8.30 (1H,
d, J = 8.5 Hz), 8.83 (1H, d, J = 8.5 Hz), 8.85
(1H, s), 9.46 (1H, s).
MS (FAB) miz: 368 (M+H)"

65

'H-NMR (DMSO-De) 5: 2.49-2.53 (4H, m),
2.72-2.78 (2H, m), 3.57-3.63 (4H, m), 4.16-
4.23 (2H, m), 7.14 (2H, d, J = 8.8 Hz), 7.60
A (1H, br s), 7.79 (2H, d, J = 8.8 Hz), 8.02 (1H,
brs), 8.30 (1H, d, J = 8.5 Hz), 8.83 (1H, d, J =
8.5 Hz), 8.85 (1H, s), 9.46 (1H, s).

MS (FAB) m/z: 379 (M+H)"

66

'H-NMR (DMSO-Ds) &: 3.50-3.56 (4H, m),
3.75-3.81 (2H, m), 4.19-4.21 (2H, m), 4.64-
4.65 (1H, m), 7.14 (2H, d, J = 8.8 Hz), 7.61
A (1H, br ), 7.79 (2H, d, J = 8.8 Hz), 8.01 (1H,
brs), 830 (1H,d, J=8.5Hz), 8.83 (1H, d, J =
8.5 Hz), 8.85 (1H, s), 9.46 (1H, s).

MS (FAB) m/z: 354 (M+H)"

67

'H-NMR (DMSO-Ds) &: 1.48-1.58 (1H, m),
1.88-1.98 (1H, m), 2.41-2.49 (1H, m), 3.36-
3.50 (3H, m), 3.56-3.65 (1H, m), 3.67-3.75
: (2H, m), 3.76-3.81 (2H, m), 4.17-4.23 (2H, m),
A 7.14 (2H, d, J = 8.8 Hz), 7.61 (1H, br s), 7.79
| (2H, d, J = 8.8 Hz), 8.01 (1H, br s), 8.30 (1H,
d, J = 8.3 Hz), 8.83 (1H, d, J = 8.3 Hz), 8.85
(1H, s), 9.46 (1H, s).
MS (FAB) m/z: 394 (M+H)*
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1H NVR (DVBO-D6) 6: 2.15-2.24 (2H, n), 3.17-3.22 (4H n), 3.26-3.31 (2H,
m, 3.63- 3.68 (4H, nm), 4.20 (2H, t, J = 6.1 Hz), 7.15 (2H, d, J = 8.5 Hz),
7.61 (1H, br s), 7.81 (2H, d, J = 8.5 Hz), 8.02 (1H, br s), 8.30 (1H d, J
= 8.3 Hz), 8.83 (1H d, J = 8.3 H),-8185 ¢1H s), 9.47 (1H s). M5 (FAB)
mz: 457 (M+H)+ 99 i....-.. ----..... NoO'Ss' 0" 0 1.1 NH2 N B 1H NMR
(DVBO-D6) 6: 1.39-1.50 (2H, n), 1.73-1782 (2H, n), 2.12-2.21 (2H, ), 2.99-
3.07 (2H, [m, 3.20-3.26 (ZHJ\ 3. 40- 3. 49 (2H, r’r), 3. 60 3.69 (1H m,
4.15-4.22(2H M, A 78480 A1H rrj, 7. 14, ,ngk sn.Ts: g‘flng g(lH,
br s), 7.80 (2H, § J = D1 (1H g gﬁq i 7 zm 5 Hz),
8.83 (1H, |d, J|=8G Hz), 8 85 (1H s), 9/4 5641)qu03()th A2, 4,471
(Mr1-1)+ |[s8103] 119 - 100 0CH3 | 5F 11116383 Hy),NH2 (1H, br S) 779 (2H d, J=
' 8.9 Hz), 7.94 (1H, br s), 8.01 (1H, br s), 8.30
(1H, d, J = 8.5 Hz), 8.83 (1H, d, J = 8.5 Hz),
N " 8.85 (1H, s), 9.47 (1H, s).
2 MS (FAB) m/z: 395 (M+H)*
N A A
[0098]
[Table 10]
(@)
o oH, 'H-NMR (DMSO-De) &: 2.96 (6H, ),
N 4.40-4.46 (4H, m), 7.06 (2H. d, J = 8.7
CH, "Hz), 7.19 (2H, d, J = 8.7 Hz), 7.40 (2H,
70 o - B d, J = 8.7 Hz), 7.62 (1H, brs), 7.81 (2H,
0 d, J = 8.7 Hz), 8.03 (1H, br s), 8.30 (1H,
N d, J = 8.5 Hz), 8.84 (1H, d, J = 8.5 Hz),
A 5 8.86 (1H, s), 9.47 (1H, s).
N2 MS (FAB) m/z: 457 (M+H)"
O/\/Q\O-\ 'H-NMR (DMSO-Ds) &: 1.45-1.59 (6H,
m), 1.68-1. 77 (2H, m), 3.40-3.46 (1H,
o m), 3.50-3.58 (1H, m), 3.76 (2H, t, J =
. 4.6 Hz), 4.18 (2H, t, J = 4.6 Hz), 4.39
71 A (1H, dJ = 4.2 Hz), 7.14 (3H, d, J = 8.8
(less polar) 0 Hz), 7.61 (1H, brs), 7.79 (2H,d, J = 8.8
N Hz), 8.00 (1H, br s), 8.30 (1H, d, J =85
Xy NH Hz), 8.83 (1H, d, J = 8.5 Hz), 8.85 (1H,
s), 9.46 (1H, s).
AN MS (FAB) m/z: 408 (M+H)"
O/\/OU\ "H-NMR (DMSO-De) &: 1.14-1.29 (4H,
m), 1.75-1.83 (2H, m), 1.91-1.99 (2H,
o m), 3.31-3.37 (1H, m), 3.40-3.48 (1H,
m), 3.77 (2H, t, J = 4.6 Hz), 4.16 (2H, 1,
72 A J = 46 Hz), 450 (1H, d, J = 4.2 H2),
(morepolar) 0 713 (2H,d, J =8.8 Hz), 7.60 (1H, br s),
N 7.78 (2H, d, J = 8.8 Hz), 8.00 (1H, br s),
XX M 8.30 (1H, d, J = 8.4 Hz), 8.83 (1H, d, J
| = 8.4 Hz), 8.85 (1H, s), 9.46 (1H, s).
NN FH MS (FAB) m/z: 408 (M+H)"
" |
e NN 'H-NMR (DMSO-Ds) 5: 2.85 (6H, s),
! : 4.26-4.32 (2H, m), 4.33-4.37 (2H, m),
7.16 (2H, d, J = 8.8 Hz), 7.60 (1H, brs),
73 B 7.80 (2H,d, J = 8.8 Hz), 8.01 (1H, br s),
0 8.30 (1H, d, J = 8.5 Hz), 8.83 (1H, d, J
' = 8.5 Hz), 8.85 (1H, s), 9.47 (1H, s).
NN w, MS (FAB) m/z: 381 (M+H)"
N A~




N B 'H NWVR (CDCl 3) 6: 156172(2Hm) 1.89- 1.98 (2H, n), 2.82 (6H, s)
2.94-3.03 (2H, m), 3.47-3.55 (2H, m), 3.58-3.67 (1H, m, 3.92 (2H, t, J =
4.9 Hz), 4.31 (2H, t, J = 4.9 Hz), 5.89 (1H, br s), 7.19 (1H t, J = 8.4
Hz), 7.41-7.46 (1H, n), 7.55 (1H, dd D14& 42.2, 2.2 Hz), 7.74 (1H br s),
8.47 (1H, d, J = 8.4 Hz), 8.55 (1H, d, J = 8.4 Hz), 8.86 (1H s), 9.35 (1H,
s). MB (El) mz: 482 (MrH+ 101 ©C) N,O I/N O ' ", i, CH Ol CH3 NH2 N B
11-1-NMVR ((CDCI 3) §: 1 K10 2H, m, 1.91- [2.00 (2H, m), 2.81 (6H, s)
3.11-3.19|(2H, m), 3.]45-3.53 m, 3.62-3.|68-NVEHDMSD,De35: H13642bl,(4H,.,
4.8 Hz), 4.30 (2H 4. . 5.74[(1H, |bw. é96 (27, dl.¥ =(912-H2) 17,1812k 8 5
HZ), 7.42-7.46 (1H, 7.56 (1H, “4d. J|= 12. g 36 (2H; ch@ pr s),
8.48 (1H, |d4 J = 8. 8.65 (1H, d, JB= 8. |4 @%@01 _)85 35 (1M
s). M5 (El|) mz: 518 +J102 00H 110 NH2M4( ﬁi D6) 6:
3.50-3.58 |(4H, m,| § B ¥, 4.22 (2H, m) °.4% (6B, 65 (lH m), 7 17" (2H,
d, J =8.85 H), 7. 2 . 3 = 8.5 H), 7.qMYEAR mEpa2Q MR 11 (1H, |d, J =
8.5 Hz), 823 (1H] br's)Y 8 28 (1H,_ d =815 H7), 837 (1H, s), 8.47 (1H,
s), 9.37 (1H, s). I\K(fAB) m z353 (M+H) + 103
0 "H-NMR (DMSO-Ds) 5: 3.33-3.39 (4H,
T ~"o m), 3.48-3.60 (4H, m), 4.27-4.33 (2H,
o m), 4.36-4.44 (2H, m), 7.16 (2H, d, J =
75 B 8.5 Hz), 7.60 (1H, br s), 7.80 (2H, d, J =
8.5 Hz), 8.01 (1H, brs), 8.30 (1H, d, J =
o 8.5 Hz), 8.83 (1H, d, J = 8.5 Hz), 8.85
X N\ NH (1H, s), 9.47 (1H, s). .
| 2 MS (FAB) m/z: 423 (M+H)
N N\ Z
[0099]
[Table 11]
HO\/\O

'H-NMR (DMSO-Ds) 5: 3.76-3.83 (2H, m),
417 (2H,t,J = 4.9 Hz), 4.95 (1H, br s), 7.35
(1H, t, J = 8.8 Hz), 7.59-7.70 (2H, m), 7.77

76 0 A (1H, dd, J = 12.9, 2.0 Hz), 7.99 (1H, br s),
' 8.30 (1H,d, J=8.5 Hz), 8.84 (1H,d, J =85
AN NH Hz), 8.88 (1H, s), 9.49 (1H, s).
2 MS (FAB) m/z: 328 (M+H)*
N A~
HaC\N)k/O\/\O "H-NMR (DMSO-Dg) &: 2.82 (3H, s), 2.94
I (3H, s), 3.80-3.87 (2H, m), 4.18-4.27 (4H,
m), 7.14 (2H, d, J = 8.5 Hz), 7.61 (1H, br s),
77 B 7.79 (2H, d, J = 8.5 Hz), 8.00 (1H, br s), 8.30
0 (1H, d, J = 8.5 Hz), 8.83 (1H, d, J = 8.5 Hz),
N 8.85 (1H, s), 9.46 (1H, s).
N NH2

MS (FAB) m/z: 395 (M+H)*

'H-NMR (DMSO-Ds) &: 1.39-1.48 (2H, m),
1.84-1.94 (2H, m), 3.34-3.39 (2H, m), 3.57-
3.66 (1H, m), 3.78-3.88 (4H, m), 4.28 (2H, t,
J =46 Hz), 7.37 (1H, t, J = 8.8 Hz), 7.63
A (1H, d. J = 8.8 Hz), 7.66 (1H, br s), 7.77 (1H,
dd, J = 12.7, 2.2 Hz), 8.00 (1H, br s), 8.30
(1H, d, J = 8.5 Hz), 8.84 (1H, d, J = 8.5 Hz),
8.88 (1H, s), 9.49 (1H, s).

MS (FAB) m/z: 412 (M+H)"*
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| 0s'NO" 05 '. gibi NW'NH2 C 11-1-NVR (DVBO-D6) 6: 2.13-2.24 (2H, ),
3.19-3.20 (4H, n), 3.29 (2H, n), 3.65-3.66 (4H, ), 4.20-4.23 (2H, n), 7.17
(2H, d. J =88 Hz), 7.52 (2H, d, J = 8.8 Hz), 7.62 (1H, br s), 811 (1H,
d. J =8.5 Hz), 8.23 (1H br s), 8.28 {IH-d, J = 8.5 Hz), 8 37 (1H s),

8 48 (1H ), 9.38 (1M, s). M5 (FAB) nz456 (MiH)+ 104 O'- |ei OH NH2 N
FlO B 1HMR (DVBO-DG) 6: 4.46 (4H 5), 7.11 (2H d. J = 8.7 bp), 7.21
(2H d, J[= 8.F He), 7.65°(AH. br s)| 7. 54 (2bim k.o 8 7108l o 7182] ( 2H
g 3 =871 )| 8 07NN S), 8 .36 (L1H | g H%n 22 kiz) (23;?’},93@%33@7 s) |

8 o1 (1M, |d, J| = 9.60 (1H 5). MBS ((ZFAB)) 3mzs6<ZBi0mQM4681)3474lﬂB Q
CH el NH2 ' m), 4.254.31 2H, m), 7.38 (1H, t, J = 8.8
A Hz), 7.60-7.69 (2H, m), 7.77 (1H, dd, J =
12.8, 2.1 Hz), 8.00 (1H, br.s), 8.31 (1H, d, J
= 8.5 Hz), 8.84 (1H, d, J = 8.5 Hz), 8.88 (1H,
2 s), 9.49 (1H, s).

MS (FAB) m/z: 426 (M+H)"

_ '"H-NMR (DMSO-De) &: 3.79-3.82 (2H, m),
i 419 (2H, t, J = 5.0 Hz), 4.86-4.97 (1H, m),
7.35 (1H, d, J = 8.5 Hz), 7.61 (1H, br s), 7.79
80 A (1H, dd, J=8.5,2.1 Hz), 7.93 (1H, d, J = 2.1
o Hz), 8.02 (1H; br s), 8.31 (1H, d, J = 8.5 Hz),
N ~ 8.84 (1H, d, J = 8.5 Hz), 8.89 (1H, s), 9.49
NYT XY NH, : (1H, s).
MS (FAB) m/z: 344 (M+H)"

'H-NMR (DMSO-D¢) 5: 3.47-3.54 (1H, m),
3.64-3.69 (1H, m), 3.76-3.89 (4H, m), 3.89-
3.94 (1H, m), 4.14-4.19 (1H, m), 4.24-4.31
(2H, m), 5.16 (1H, d, J = 3.7 Hz), 7.36 (1H, t,
B J = 8.7 Hz), 7.60-7.64 (1H, m), 7.66 (1H, br
s), 7.78 (1H, dd, J = 12.8, 2.3 Hz), 7.99 (1H,
brs), 8.30 (1H, d, J = 8.3 Hz), 8.84 (1H, d, J
= 8.3 Hz), 8.88 (1H, s), 9.49 (1H, s). .

MS (El) m/z: 414 (M+H)".

81

racemic

[0100]
[Table 12]

"H-NMR (DMSO-De) 6: 3.44-3.55 (4H, m),
3.55-3.63 (4H, m), 4.43-4.46 (2H, m), 4.51-
4.54 (2H, m), 7.08 (2H, d, J = 8.6 Hz), 7.40
(2H, d, J = 8.6 Hz), 7.43 (1H, 1, J = 8.7 Hz),
B 7.65 (1H, d, J = 8.7 Hz), 7.67 (1H, br s),
| 7.79 (1H, dd, J = 12.6, 2.3 Hz), 8.01 (1H, br
s),8.31 (1H, d, J = 8.6 Hz), 8.84 (1H, d, J =
8.6 Hz), 8.89 (1H, s), 9.50 (1H, s).-
MS (FAB) m/z: 517 (M+H)*
"H-NMR (DMSO-De) 6: 1.20-2.10 (8H, m),
2.55-2.64 (1H, m), 3.37-3.67 (9H, m), 3.69-
3.86 (2H, m), 4.21-4.31 (2H, m), 7.32-7.41
(1H, m), 7.61 (1H, d, J = 8.5 Hz), 7.65 (1H,
br s), 7.72-7.79 (1H, m), 7.97 (1H, br s),
8.29 (1H, d, J = 8.5 Hz), 8.83 (1H, d, J =
8.5 Hz), 8.87 (1H, s), 9.47 (1H, s).
MS (FAB) m/z: 523 (M+H)*
"H-NMR (DMSO-De) &: 1.21-2.11 (8H, m),
2.54:2.67 (1H, m), 2.79 (3H, s), 3.00 (3H,
s), 3.61-3.85 (3H, m), 4.23-4.33 (2H, m),
7.33-7.42 (1H, m), 7.59-7.64 (1H, m), 7.66
(1H, br s), 7.72-7.81 (1H, m), 7.98 (1H, br
L NN s), 8.30 (1H, d, J = 8.5 Hz), 8.84 (1H, d, J =
8.5 Hz), 8.88 (1H, s), 9.49 (1H, s).
MS (FAB) m/z: 481 (M+H)*
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N B 11-1-NVR (DVSO-D6) 6: 3.83 (3H, s), 4.44- 4.48 (4H, m), 7.14 (2H, d, J
= 8.7 Hz), 7.19 (2H, d, J = 8.7 Hz), 7.61 (1H, br s), 7.81 (2H d, J = 8.7
Hz), 7.94 (2H, d, J = 8.7 Hz), 8.01 (1H, br s), 8.30 (1H d, J = 8.7 Hz),
8.84 (1H, d, J = 8.7 Hz), 8.86 (1H, <)116.47 (1H, s). NS (FAB) mz: 444
(MrH) + [0104] - 120 - 106 OH 0 NH2 N B 1H NMVR (DMVBO-DB) 6: 4.46 (2H, t, J
=45 Hz), 4.73 (2H t, J =45 Hz), 6.99 (IH d, J =8.6 Hz), 7.18 (2H, d,
J =8 7 H d |J =86 H), 801 (1H, br|s),
8.1 (1H, d, J = 8.6 Hz), 8.76 (1H, d, J =
2.3 .06 (1H. é pby X303 )an, P 26FAB)
n z: | & '\'W')g?wﬁéés 82%3H m), 7(978|\(/)§(2H |

A m), 8.33 (1H, d, J = 8.5 Hz), 8.88 (1H, d, J

= 8.5 Hz), 8.96 (1H, s), .58 (1H, s).
MS (FAB) m/z: 405 (M+H)*

'H-NMR (DMSO-De) 5: 1.34-1.43 (2H, m),
1.80-1.87 (2H, m), 1.97-2.04 (2H, m), 3.28-
3.32 (2H, m), 3.45-3.52 (1H, m), 3.58-3.63
F (2H, m), 3.74-3.81 (2H, m), 4.18-4.23 (2H,
86 B m), 7.34 (1H, t, J'= 8.6 Hz), 7.62 (1H, d, J =
8.6 Hz), 7.65 (1H, br s), 7.76 (1H, d, J =
0 12.8 Hz), 8.00 (1H, br s), 8.29 (1H, d, J =
8.7 Hz), 8.83 (1H, d, J = 8.7 Hz), 8.87 (1H,
2 _ .| 5),9.48(1H, s). -
N A . MS (FAB) m/z: 426 (M+H)+

o "TH-NMR (DMSO-D¢) 6: 1.31-1.40 (2H, m),
/O 1.78-1.85 (2H, m), 3.25-3.31 (2H, m), 3.44-
I S 3.51 (1H, m), 3.55-3.64 (4H, m), 3.73-3.79
. (2H, m), 3.80-3.84 (2H; m), 4.25-4.29 (2H,
87 , B | M. 7:35(1H,t J =87 Hz), 7.59-7.63 (1H,
m), 7.65 (1H, br s), 7.76 (1H, dd, J = 12.8,
2.3 Hz), 8.00 (1H, brs), 8.29 (1H, d, J = 8.5
NS S, Hz), 8.83 (1H, d, J = 8.5 Hz), 8.86 (1H, s),
9.48 (1H, s).
MS (FAB) m/z: 456 (M+H)+

1
o H-NMR (DMSO-De) &: 3.40-3.45 (4H, m),
o \/LLN/\ 3.51-3.59 (4H, m), 3.80-3.93 (2H, m), 4.25

F K/o (2H, s), 4.28-4.34 (2H, m), 7.35 (1H, t, J = 8.8

88 B Hz), 7.59-7.64 (1H, m), 7.65 (1H, br s), 7.77
o (1H, dd, J = 12.8, 2.1 Hz), 7.99 (1H, br s), |-

8.29 (1H, d, J = 8.5 Hz), 8.83 (1H, d, J = 85

XN S, Hz), 8.87 (1H, s), 9.48 (1H, s). '

| MS (FAB) m/z; 455 (M+H)*

(\N/S\\o ' 'H-NMR (DMSO-Dg) &: 2.62-2.67 (4H, m),
N 2.85 (2H, t, J = 5.6 Hz), 2.88 (3H, s), 3.11-
oY © | 3.15 (4H, m), 428 (2H, t, J = 5.6 Hz), 7.38
89 F 5 (1H, t, J = 8.8 Hz), 7.61-7.68 (2H, m), 7.75
, 7.80 (1H, dd, J = 125, 1.8 Hz), 8.01 (1H, br
0 s), 8.30 (1H, d, J = 84 Hz), 8.84 (1H, d, J =
N ' 8.4 Hz), 8.88 (1H, s), 9.49 (1H, s).
A MS (FAB) m/z: 474 (M+H)"




1H NVR (DVBO-D6) 6: 4.45-4.51(4H, m), 7.12 (2H, d, J = 8.5 Hz), 7.26 (2H,

d J =8.5H), 7.58 (2H, d, J = 8.5 Hz), 7.76 (1H, br s), 7.92 (2H, d, J

8.5 Hz), 888m..64:7 61(F(((k11l:::), sd, ms)),;J =5 Hz), 8 (1 8.5 Hz), s+,
), Hd):31 =8H, b s), z), 108 oc) 5 41017 SNH2 W B 1H NWVR ( DMSO- D6) 6: 3. 82

(3H,s), 4.46-4.49 (4H, m), 7.15 (2H, d, J = 8.6 Hz), 7.21 (2H, d, J = 8.6

Hz), 7.52 (2H, d, J = 8.6 Hz), 7.62 (1H, br s), 7.94 (2H d, J = 8.6 Hz),

8.11 (1H, |d, J|= 8.6 Hz), 8~24 (1H |br s)| 8.28 (1H, d, J = 8.6 Hz), {8.38

(1H, s), 8.48 (1H, s), 9. 1H, s)| M5 (FABRYMmiI(@msdd3d & Mid)25109; @), | 00

, N )1101N|C 1K SBDNBO- D6) 6] 2. 80 -g%ﬁ-ahﬁ**%@g ?ﬁg% H, ?E’)' gﬁ% 2H, d,
J =7.7 H), 7,6 , d, J =7.7 H), 8.1 o Moo 283 BE) 8026 (1H,
s), 831 (M, d, 8.3 Hz), 8. 51(1HAs), 8 ag;aaqumgy LI BV

(FAB) m z: 297|( M+ 830 (1H, d, J = 8.5 Hz), 8.84 (1H, d, J = 8.3

Hz), 8.89 (1H, s), 9.49 (1H, s).
MS (FAB) miz: 475 (M+H)"*

'H-NMR (DMSO-De) 5: 2.93 (3H, s), 3.13-3.19
(2H, q. J = 5.7 Hz), 3.58 (2H, t, J = 5.7 Ha),
F 3.83 (2H, t, J = 4.5 Hz), 429 (2H, t, J = 45
Hz), 7.09 (1H, t, J = 5.7 Hz), 7.35 (1H, t, J =
91 A 8.8 Hz), 7.59-7.70 (2H, m), 7.78 (1H, dd, J =
12.7, 2.0 Hz), 8.00 (1H, br s), 8.30 (1H, d, J =
NS S 8.5 Hz), 8.84 (1H, d, J = 8.5 Hz), 8.88 (1H, s),
| 9.49 (1H, s).
NA~F MS (FAB) m/z: 449 (M+H)*

. O/\/O OH 'H-NMR (DMSO-Dg) &: 1.09 (6H, s), 3.32 (2H,
s), 3.82-3.87 (2H, m), 4.27-4.35 (2H, m), 7.38
F (1H, t, J = 8.7 Hz), 7.63 (1H, d, J = 8.7 Hz),
92 _ B 7.66 (1H, br s), 7.77 (1H, dd, J = 12.7, 1.2
o Hz), 8.00 (1H, br s), 8.30 (1H, d, J = 8.5 Hz),
8.84 (1H, d, J = 8.5 Hz), 8.88 (1H, s), 9.49
RN NH, (1H, s).

N MS (FAB) m/z: 400 (M+H)

'H-NMR (CDCls) &: 1.82-2.01 (4H, m), 2.78
(3H, s), 3.20-3.28 (2H, m), 3.33-3.41 (2H, m),
3.68-3.75 (1H, m), 3.89-3.94 (2H, m), 4.28-
4.33 (2H, m), 5.69 (1H, br s), 569 (1H, s),
B 747 (1H, t, J = 8.5 Hz), 7.42-7.46 (1H, m),
| 7.57 (1H, dd, J = 12.2, 2.2 Hz), 7.73 (1H, br
s), 8.48 (1H, d, J =8.5Hz), 8.56 (1H, d, J =
8.5 Hz), 8.86 (1H, s), 9.36 (1H, s).
MS (El) m/z: 489 (M+H)*

93

'"H-NMR (DMSO-Dg) 5: 0.37-0.50 (4H, m),
3.28-3.33 (1H, m), 3.57-3.64 (4H, m), 3.81
F _ : (2H, t, J = 4.6 Hz), 4.28 (2H, t, J = 4.6 Hz),
7.36 (1H, t, J = 8.9 Hz), 7.60-7.65 (1H, m),
94 B 7.66 (1H, s), 7.75-7.81 (1H, dd, J = 12.8, 1.8
Q Hz), 8.01 (1H, s), 8.30 (1H, d, J = 8.7 Hz),
N 8.84 (1H, d, J = 8.7 Hz), 8.88 (1H, s), 9.49
2 (1H, s).
N A = MS (FAB) m/z: 412 (M+H)"




Cl 0100 gb., N WC 1H NWVR (DMBO-D6) 6: 1.12 (3H, t, J = 7.2 Hz), 3.27-3.32
(2H, ), 7.62 (2H, d, J = 8.3 Hz), 7.67 (2H, d, J = 8.3 Hz), 8.12 (1H d, J
= Hz), 8:27 (1H, s), 8.32 (1H, .d, J = 8.6 Hz), 8.51 (1H, s), 8.73-8.78
(1H, n), 9.43 (1H, s). MS (FAB) miz:- 3uus (M+H)+ 111 0() OH el N2 N HO B
1H NVR (DVBO-D6) 6: 1.16-1.27 (2H, m),1.31-1.42(2H m), 1.87-1. 94(2H,

m,1.99-2.06 (2H M,

2.14-2. 22(1H,

3.29-3.37 (1H, m,

3.78-3.82 (2H,

4 15-4.19 (2H,
H8\

. 7.15 (2H d,
AbH~br s), 8.3
), .58 (1H,

J
5
5) -

B

(1

8.
1H,
\V/S

9 Hz), 7.64 (1H, br s),
th; NMR OMEOD:H2) 1.842 @46 Lin),
i , SiyP-32 BU 3B, 3SR 6H. m),
22-4.35 (2H, m), 7.14 (2, d, J = 8.5 Hz),
7.60 (1H, br s), 7.80 (2H, d, J = 8.5 Hz), 8.03
(1H, br's), 8.30 (1H, d, J = 8.5 Hz), 8.83 (1H,
d, J = 8.5 Hz), 8.85 (1H, s), 9.47 (1H, s).
MS (FAB) miz: 465 (M+H)"

7.81 (2H,

s),

121 -

96

'H-NMR (DMSO-D¢) &: 1.81-1.91 (2H, m),
1.91-2.02 (2H, m), 3.41-3.73 (12H, m), 3.89-
4.03 (2H, m), 4.21-4.30 (2H, m), 7.15 (2H, d,
J =85 Hz), 7.60 (1H, br s), 7.81 (2H, d, J =
8.5 Hz), 8.01 (1H, br s), 8.30 (1H, d, J = 8.5
Hz), 8.83 (1H, d, J = 8.5 Hz), 8.83 (1H, s),
9.47 (1H, s).

MS (FAB) m/z: 507 (M+H)"

97

'H-NMR (DMSO-De) &: 2.60-2.66 (4H, m),
2.82 2H, t, J = 5.6 Hz), 3.10-3.16 (4H, m),
420 (2H, t, J =56 Hz), 7.14 (2H, d, J = 8.8
Hz), 7.60 (1H, br s), 7.79 (2H, d, J = 8.8 Hz),
8.01 (1H, br s), 8.30 (1H, d, J = 8.3 Hz), 8.83
(1H, d. J = 8.3 Hz), 8.85 (1H, 5), 9.46 (1H,
s).

MS (FAB) m/z: 456 (M+H)*

| o8

'H-NMR (DMSO-Dg) &: 2.15-2.24 (2H, m),
3.17-3.22 (4H, m), 3.26-3.31 (2H, m), 3.63-
3.68 (4H, m), 4.20 (2H, t, J = 6.1 Hz), 7.15
(2H, d, J = 8.5 Hz), 7.61 (1H, br s), 7.81 (2H,
d, J=8.5Hz), 8.02 (1H, brs), 8.30 (1H, d, J
= 8.3 Hz), 8.83 (1H, d, J = 8.3 Hz), 8.85 (1H,
s), 9.47 (1H, s).

MS (FAB) m/z: 457 (M+H)*

99

'H-NMR (DMSO-Dg) 5: 1.39-1.50 (2H, m),
1.73-1.82 (2H, m), 2.12-2.21 (2H, m), 2.99-
3.07 (2H, m), 3.20-3.26 (2H, m), 3.40-3.49
(2H, m), 3.60-3.69 (1H, m), 4.154.22 (2H,
m), 4.77-4.80 (1H, m), 7.14 (2H, d, J = 7.7
Hz), 7.60 (1H, br s), 7.80 (2H, d, J = 7.7 Hz),
8.01 (1H, br s), 8.30 (1H, d, J = 8.5 Hz), 8.83
(1H, d, J = 8.5 Hz), 8.85 (1H, s), 9.47 (1H,
s). o ’

MS (FAB) m/z: 471 (M+H)"

[0103]

[Table 15]



1.1 NIN NF-t2 OH Na salt B 1H NVR (DVMBO-D6) 5: 4.28-4.31(2H, ), 4.33-4.37
(2H, M), 6.79 (2H, d, J = 8.7 Hz), 7.12 (2H, d, J = 8.7 Hz), 7.55 (1H br
s), 7.73 (4H, d, J = 8.7 Hz), 7.97 (1H br s), 8.23 (1H, d, J = 8.5 Hz),
.8.77 (1H, d, J = 8.5 Hz), 8.79 (1H, =)119.40 (1H, s). . M5 (FAB) miz: 452
(MtH)+ [0105] [Table 17] 113 I. 0\ di NWNH2 C 1H NMR ( DMBO D6) 5:

7.40-7.48 (1H, m, 7.60-7.80 (3H, m, 8.15 (1H d, J = 8.6 Hz), 8.27 (1H,
br s), 8.29-8.33 (251(\@}9 ~52 (1H, $), 9. AH-NMRYCDL)) 5. NBs-{.FABH, m) z2.89-285
(l\/H'H) * 114 C 14110 |CH3 1.98 (2H, m), 2.82 (6H, s), 2.94-3.03 (2H,
F N N m), 3.47-3.55 (2H, m), 3.58-3.67 (1H, m),
ok 3.92 (2H, t, J = 4.9 Hz), 4.31 (2H, t, J = 4.9

Hz), 5.89 (1H, br s), 7.19 (1H, t, J = 8.4 Hz),
7.41-7.46 (1H, m), 7.55 (1H, dd, J = 12.2,
2.2 Hz), 7.74 (1H, br s), 8.47 (1H, d, J = 8.4
NH, - Hz), 8.55 (1H, d, J = 8.4 Hz), 8.86 (1H, s),
9.35 (1H, s). .
MS (El) m/z: 482 (M+H)*
"H-NMR (CDCls) &: 1.71-1.81 (2H, m), 1.91-°
2.00 (2H, m), 2.81 (6H, s), 3.11-3.19 (2H,
m), 3.45-3.53 (2H, m), 3.62-3.68 (1H, m),
3.91 (2H, t, J = 4.8 Hz), 4.30 (2H, t, J = 4.8
Hz), 5.74 (1H, brs), 7.17 (1H, t, J = 8.5 Hz),
7.42-7.46 (1H, m), 7.56 (1H, dd, J = 12.3,
2.1 Hz), 7.75 (1H, br s), 8.48 (1H, d, J = 8.4
Hz), 8.55 (1H, d, J = 8.4 Hz), 8.86 (1H, s),
9.35 (1H, s).
MS (El) m/z: 518 (M+H)"

U

100

101

'H-NMR (DMSO-Ds) &: 3.50-3.58 (4H, m),
3.81 (2H, m), 4.22 (2H, m), 4.63-4.65 (1H,
m), 7.17 (2H, d, J = 8.5 Hz), 7.50 (2H, d, J =
c 8.5 Hz), 7.61 (1H, br s), 8.11 (1H, d, J = 8.5
Hz), 8.23 (1H, br s), 8.28 (1H, d, J = 8.5 Hz),
8.37 (1H, s), 8.47 (1H, s), 9.37 (1H, s).

MS (FAB) miz 353 (M+H)*

102

'H-NMR (DMSO-D¢) &: 2.13-2.24 (2H, m),
3.19-3.20 (4H, m), 3.29 (2H, m), 3.65-3.66
(4H, m), 4.20-4.23 (2H, m), 7.17 (2H, d, J =
8.8 Hz), 7.52 (2H, d, J = 8.8 Hz), 7.62 (1H,
brs), 8.11 (1H, d, J = 8.5 Hz), 8.23 (1H, br
s), 8.28 (1H, d, J = 8.5 Hz), 8.37 (1H, s),
8.48 (1H, s), 9.38 (1H, s).

MS (FAB) m/z 456 (M+H)*

103

"H-NMR (DMSO-De) 5: 4.46 (4H, s), 7.11
(2H, d, J = 8.7 Hz), 7.21 (2H, d, J = 8.7 Hz),
7.65 (1H, brs), 7.84 (2H, d, J = 8.7 H2),
B 7.92 (2H, d, J = 8.7 Hz), 8.07 (1H, br s),
8.36 (1H, d, J = 8.7 Hz), 8.91 (1H, s), 8.91
(1H, d, J = 8.7 Hz), 9.60 (1H, s).

MS (FAB) m/z: 430 (M+H)"

0/\/0 1 .
H-NMR (DMSO-Dg) &: 3.83 (3H, s), 4.44-
O\CH 4.48 (4H, m), 7.14 (2H, d, J = 8.7 Hz), 7.19

(2H, d, J = 8.7 Hz), 7.61 (1H, br s), 7.81 (2H,
105 o 0 B | d J=87Hz), 7.94 (2H, d, J = 8.7 Hz), 8.01
\ (1H, brs), 8.30 (1H, d, J = 8.7 Hz), 8.84 (1H,
2 d, J = 8.7 Hz), 8.86 (1H, ), 9.47 (1H, s).

P MS (FAB) miz; 444 (M+H)*

104

[0104]

[Table 16]



\ 1111 NFTWNH2 C 1H- NMR (DVMBO-D6) 5: 7.58-7.67 (3H, m), 7.82-7.86 (1H, m,
8.15 (1H, d, J = 8.5 Hz), 8.27 (1H, br s), 8.28 (1H, s), 8.31 (1H, d, J =
8.5 Hz), 8.52 (1H, s), 9.44 (1H, s). M5 (FAB) miz: 301 (M+H 4 115 o,.0 401
101 --.NI-12 N"..-- VP CH, B 1H-NWR (DVBO D6) 6: 1.32 (3H, t, J = 7.2
Hz), 4.29 (2H, q, J =7.2 Hz), 4.45-4.50 (4H, m), 7.14 (2H, d, J = 8.8 Hz),
©7.22 (2H, d, J 88Hz), 7.52 (2H, d, J = 8.8 Hz), 7.60 (1H, br s), 7.94
(2H, d, JJ d, J = 85 H) iH.QurR DM b, BN 4.8 @n 8. 28| (1H,
d, J =285 8,48 (1H,| s), 943842(11H3(B4)t @%Aﬁjsgmz: 457
(MrH) . 116 < I U SCHH. d,J=86Hz), 718 (2H,d, J =86

Hz), 7.61 (1H, br s), 7.80 (2H, d, J = 8.6
B Hz), 8.01 (1H, br s), 8.18 (1H, dd, J =
8.6, 2.3 Hz), 8.30 (1H, d, J = 8.6 Hz),
8.76 (1H, d, J = 2.3 Hz), 8.84 (1H, d, J =
8.6 Hz), 8.86 (1H, s), 9.47 (1H, s).

MS (FAB) m/z: 431 (M+H)"

'H-NMR (DMSO-D¢) &: 4.45-4.51 (4H,
m), 7.12 (2H,d, J = 8.5 Hz), 7.26 (2H, d,
J = 85 Hz), 7.58 (2H, d, J = 8.5 Hz),
7.76 (1H, br s), 7.92 (2H, d, J = 8.5 Hz),
8.27 (1H, d, J = 8.5 Hz), 8.37 (1H, br s),
8.46 (1H, s), 8.50 (1H, d, J = 8.5 Hz),
8.61 (1H, s), 9.68 (1H, s).

HCI MS (FAB) m/z 429 (M+H)*

107

'H-NMR (DMSO-Ds) 5: 3.82 (3H, s),
4.46-4.49 (4H, m), 7.15 (2H, d, J = 86
Hz), 7.21 (2H, d, J = 8.6 Hz), 7.52 (2H,
d, J = 8.6 Hz), 7.62 (1H, br s), 7.94 (2H,
d, J = 8.6 Hz), 8.11 (1H, d, J = 8.6 Hz),
8.24 (1H, brs), 8.28 (1H, d, J = 8.6 Hz),
8.38 (1H, s), 8.48 (1H, s), 9.38 (1H, s).
MS (FAB) m/z: 443 (M+H)"*

| 108

"H-NMR (DMSO-De) &: 2.80 (3H, d, J =
4.1 Hz), 762 (2H, d, J = 7.7 Hz), 7.66
(3H, d, J = 7.7 Hz), 8.10 (1H, d, J = 8.3
c Hz), 8.26 (1H, s), 8.31 (1H, d, J = 8.3
Hz), 8.51 (1H, s), 8.68-8.74 (1H, m),
9.43 (1H, s).

MS (FAB) m/z: 297 (M+H)"

109

'H-NMR (DMSO-Dg) &: 1.12 (3H, t, J =
7.2 Hz), 3.27-3.32 (2H, m), 7.62 (2H, d,
J = 8.3 Hz), 767 (2H, d, J = 8.3 Hz),
c 8.12 (1H, d, J = 8.6 Hz), 8.27 (1H, s),
8.32 (1H, d, J = 8.6 Hz), 8.51 (1H, s),
8.73-8.78 (1H, m), 9.43 (1H, s).

MS (FAB) m/z: 311 (M+H)"

110

'H-NMR (DMSO-De) &: 1.16-1.27 (2H,
m), 1.31-1.42 (2H, m), 1.87-1.94 (2H,
| 'm), 1.99-2.06 (2H, m), 2.14-2.22 (1H,
m), 3.29-3.37 (1H, m), 3.78-3.82 (2H,
m), 4.15-4.19 (2H, m), 7.15 (2H, d, J =
8.9 Hz), 7.64 (1H, brs), 7.81 (2H, d, J
8.9 Hz), 8.07 (1H, br s), 8.35 (1H d J
8.3 Hz), 8.89 (1H, s), 8.90 (1H, d, J
8.3 Hz), 9.58 (1H, s).

HCI MS (FAB) m/z: 436 (M+H)"

111




H .

H NVR (DVBO-D6) 6: 2.20 (3H, s), 4.45- 4.50 (4H, -nm), 7.13 (1H, d, J =
21 (2H, d, J = 8.6 Hz), 7.61 (1H, br s), 7.75- 7.77 (1H m,
3H, ), 8.02 (1H, br s), 8.31 (1H, .d, J = 8.6 Hz), 8.84 (1H, d,
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H m, 7.21 (24 d. J = 8.8 Hz), 7.65 (1H, br s), 7.84 (2H,
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7 /\/O
@WOH

Na salt

'H-NMR (DMSO-Ds) 5: 4.28-4.31 (2H,
m), 4.33-4.37 (2H, m), 6.79 (2H, d, J =
8.7 Hz), 7.12 (2H, d, J = 8.7 Hz), 7.55
(1H, br s), 7.73 (4H, d, J = 8.7 Hz), 7.97
(1H, br s), 8.23 (1H, d, J = 8.5 Hz), 8.77
(1H, d, J = 8.5 Hz), 8.79 (1H, s), 9.40
(1H, s).

MS (FAB) m/z; 452 (M+H)

[0105]

[Table 17]

'H-NMR (DMSO-D¢) &: 7.40-7.48 (1H, m),
7.60-7.80 (3H, m), 8.15 (1H, d, J = 8.6 Hz),
C 8.27 (1H, br s), 8.29-8.33 (2H, m), 8.52 (1H,
s), 9.44 (1H, s).

MS (FAB) m/z: 285 (M+H)"

113

'H-NMR (DMSO-Dg) 3: 7.58-7.67 (3H, m),
7.82-7.86 (1H, m), 8.15 (1H, d, J = 8.5 Hz),
C 8.27 (1H, br s), 8.28 (1H, s), 8.31 (1H, d, J =
8.5 Hz), 8.52 (1H, s), 9.44 (1H, s).

114

| X NH, MS (FAB) m/z: 301 (M+H)"
N~
O 'H-NMR (DMSO-Dg) 6: 1.32 (3H, t, J = 7.2

Hz), 4.29 (2H, q, J = 7.2 Hz), 4.45-4.50 (4H,
m), 7.14 (2H, d, J = 8.8 Hz), 7.22 (2H, d, J =
8.8 Hz), 7.52 (2H, d, J = 8.8 Hz), 7.60 (1H,
brs), 7.94 (2H, d, J = 8.8 Hz), 8.11 (1H, d, J
= 8.5 Hz), 8.23 (1H, br s), 8.28 (1H, d, J =

o._CH,
15 O o ° B

l X NH, 8.5 Hz), 8.38 (1H, s), 8.48 (1H, s), 9.38 (1H

N o ' s). ;

. MS (FAB) m/z: 457 (M+H)

o] C

o " "H-NMR (DMSO-Dg) &: 2.20 (3H, s), 4.45-
OH 4.50 (4H, m), 7.13 (1H, d, J = 8.6 Hz), 7.21
. (2H, d, J = 8.6 Hz), 7.61 (1H, br s), 7.75-
116 0 © B 7.77 (1H, m), 7.80-7.83 (3H, m), 8.02 (1H,

N brs), 8.31 (1H, d, J = 8.6 Hz), 8.84 (1H, d, J
, L | = 8.6 Hz), 8.86 (1H, s), 9.48 (1H, s).
N A2 : MS (FAB) m/z: 444 (M+H)"




i -

B Hz), 7.87 (1H, d, J

= 8.8 Hz),
8.92 (1H, s), 8.93 (1H, d, J =8.6 Hz), 9.62 (1H, s). ",. NH2 M
(FAB) mz: 444 (MtH)+ N/ HC
- 122 -
CH,
0O
o "H-NMR (DMSO-De) &: 2.54 (3H, s), 4.44
OH (4H, s), 6.91-6.95 (2H, m), 7.21 (2H, d, J =
8.8 Hz), 7.65 (1H, br s), 7.84 (2H, d, J = 8.8
117 0 B Hz), 7.87 (1H, d, J = 8.8 Hz), 8.08 (1H, br s),
0 8.37 (1H, d, J = 8.6.Hz), 8.92 (1H, s), 8.93
N (1H, d, J = 8.6 Hz), 9.62 (1H, s).
~ NH, MS (FAB) miz: 444 (M+H)+
N = -
HCI
Cl
"H-NMR (DMSO-Ds) &: 7.62 (2H, d, J = 8.5
Hz), 7.63 (1H, brs), 7.66 (2H, d, J = 8.5 Hz),
118 0 c 8.13 (1H, d, J = 8.6 Hz), 8.25 (1H, br s),
8.31 (1H, d, J = 8.6 Hz), 8.31 (1H, s), 8.51
(1H, s), 9.43 (1H, s).
| X NH, MS (EI) m/z: 282 (M)*
N~

8.08 (1H, br s), 8.37 (1H, d, J = 8.6. Hz),




d 401 1H NMR ( DVBO- D6) 5: 7.62 (2H, d, J = 8.5 Hz), 7.63(1H, br s),
7.66 (2H, d, J = 8.5 Hz), 118 0 C8.13 (1H, d, J = 8.6 Hz), 8.25 (1H, br
1 S 9

s), 8.31 (1H, d, J = 8.6 Hz), 8.31 (1H, s), 8.51 (1H, s),
- 123 -

.43 (1H, s).
NH2 M5 (El) miz: 282 (M+ _

Claims

[Claim 1]
A compound having the general formula (I) or a
pharmacologically acceptable salt thereof:

[Chemical formula 1]

.R1

@

wherein each substituent is defined as follows:

R* represents a group selected from a substituent group «,
R? represents a group selected from é substituent group a,
(or R' and R? together form a 5- to 6-membered
Heterocyclic group.optionally substituted by groups
selecfed from a substifuent group B),

R’ represents a hydrogen atom or a Cl—C6.alkyl group
optionally substituted by a hydroxyl group, and

Z represents -CH= or -N=, |

wherein

the substituent group a includes:

a hydrogen atom, a hydroxyl group, a halogen group, a
nitro group, a_Cl—C6 alkylsulfonyl group, a halogeno Cl-

Co alkyl group, a halogeno Cl-Cé alkoxy group, a Cl-Cé



- 123 - Cdains [Oaiml] A compound having the general formula (1) or
a pharmacol ogically acceptable salt thereof: [Chem cal fornula 1]

wherein each substituent is defined as follows: R represents a group

sel ected froma substituent group a~ RZ4 epresents a group sel ected froma
substituent group a, (or Rl and R2 together forma 5- to 6-nenbered

het erocyclic group optionally substituted by groups selected froma

substit uent1¢R0UR rPbnyR3 greRbesentss a1y d A&y 1alMPgrdupl- @ @l kyl group

- . optionally substituted by a hydroxyl group, and Z represents -CH= or -N=,
wher ei n t helsgBstilkyeahigbedpbaniynCloudes, a Rydrages atom a hydroxyl

group, a halogen group, a nitro group, a. Cl-C6 al kyl sul fonyl group, a

hal ogeno CkC&yakkyhogeabpnyaokgl ogene ,Chk ChealdsoXxyrgnayp,a &£1€6cC6 -+ 124 -

al kyl car bonyl group, a di 01-06 al kyl ami no group, a di Cl-06

al kyl am noéakbsnyk roougd, Jaodp, Ce- @6 mairpylcdmnydc @tserwyl oxy group, a phenoxy

group, a 01-06 al koxycarbonyl group, a 4-norpholinyl group, a 01-06

al kyl anmi no2gfaup o Q%dﬁémPVOSGE§PPt@E@doﬁﬁldﬁbﬁﬁ§$§¥ K GrAcAPs

substituent group p, a piperidinyl group optionally substituted by groups
selected from a substituent group '

a piperidinyl group optionally substituted by éroups
selected from a substituent group B,

a piperazinyl group optionally substituted by groups
selected from a substituent group B,

a tetrahydropyridinyl group optionally substituted by
groups selected from a substituent group B;

a vinyl group optionally substituted by groups selected
from a substituent group B, N

a Cl-Cé alkyl group optionally substifuted by groups
selected from a substituent group B,

a Cl-Cé6 alkoxy group optionally substituted by groups
selected from a substituent group B,

a halogeno'Cl—C6 alkoxy group optioconally substituted by
groups selected from a substituent group B, and

a Cl-Cé alkoxy C1l-C6 alkoxy group optionally substituted
by groups selected from a substituent group B, and

the substituent group P includes:

a hydroxyl group, a formyl group, a 2-
tetrahydropyranyloxy group; a 3-tetrahydropyranyloxy
group, a Cl-C6 alkylcarbonyl group, a Cl-Cé6 alkylsulfonyl
group, a 4-morpholinyl group, a 4—mdrpholinylcarbonyl

group, a 4-morpholinylcarbonyloxy group, a 4-



sel ected froma substituent group p, a piperazinyl group Optionally
substituted by groups selected froma substituent group p, a :
t et rahydropyridinyl group optionally substituted by groups selected from
substituent group p, a vinyl group optiZdnatly substituted by groups
selected froma substituent group p,, a 01-06 al kyl group optionally
substituted by groups selected froma substituent group p, a 01-06 al koxy

group opti eRaldns SRSt tIWHEE, DY QIPS: seleddad nam a tifuyent group p,
a hal ogeno 01-06 al koxy group optionally substituted by groups sel ected

from a subshi-iogent] kyneud xcatbriy 1056, 3l koxys QL-Q6 al koxy group -
optionally substituted by ,roups selected froma substituent group p, an

t he subst i taléntl agriowe apbionsi udes :grapury,droxdd ar-ap,alkflgHodpr@raigs a 2-
~tetrahydropyranyl oxy group, a 3-tetrahydropyranyl oxy group, a 01-06

al kyl car bomdtegr gupura @1-206 eddalysiddomdnygr aumua 4 ror phol i nyl group, a
4- nor phol i nyl carbonyl group, a 4-norpholinyl carbonyl oxy group, a 4- - 125
- nor phol i AtS@ENYSHAL Ugeewd, & dupi perG ldiGy|a geolupm rheerdi 1 apiings group,

al kyl am nocar honyl group, .a di 01-06 al kyl am nocar bonyl oxy group, a di

Cl- C6 aIkprﬁ8§ﬁ%b ¢ leS Py ldm "% =3Wtr ahydr of ur anyl ~group, a 3-

tetrahydrofurganyl. group, a 01-06 al kyl.carbonyl.am no group, a 01-06
al kyl sul for?ylcgﬁlgr?o%gl% up,grgu@l-%lﬁr@%ygrsd{%tol&&oeﬁglq% FUBELS tuted by
- groups sel ected froma substityent grou a 01-06 al koxy group optionally
substitute&eﬁfc§ﬁguggcgbﬁeé%gﬁgﬁgﬁﬁggl§ﬁﬁ§¥iﬂuent group y, a
4-tet r ahydr.opyramy Laxy tdnald i 1sphstidayt | ected from
! RO SR ot SH &0 Ry P

a substituent group vy, cycl oal kyl”. group optionally substituted by
groups sel eehed tilomrans Wbstid4entu G0k 3hp §,0306 cycl oal kyl oxy group

optionally substituted by groups sel ected froma substituent group vy,
' a 4-tetrahydropyranyloxy group optionally substituted by
groups selected from a substituent group v,
a C3-Cé6 cycloalkyllgroup optionally éubstituted by groubs
_selected from a substituent group v,
a C3-C6 cycloalkyloxy group optionally substituted by
groups selected from a substituent group vy,
a 4-piperidinyloxy group optionally substituted by groups
selected from a substituent group v,
a l-piperidinylsulfonyl group optionally substituted by
groups selected from a substituent group v,
a piperazinyl group optionally substituted by groups
selected from a substituent group vy,
a 3-tetrahydrofuranyloxy group optionally substituted by
groups selected from a substituent group v,
K phenoxy group optionally substituted by groups selected
from a substituent group y, and

a pyridyl group optionally substituted by groups selected

from a substituent group vy,



a 4-piperidinyloxy group optionally substituted by groups selected froma
substituent group y, a 1-piperidinylsulfonyl group optionally substituted
by groups selected froma substituent group y, a piperazinyl group
optionally substituted by groups sel-eciad froma substituent group vy, a
3-tetrahydrof uranyl oxy group optionally substituted by groups selected from
a substituent group y, a phenoxy group optionally substituted by groups
selected frgm,a;substituent group 7, and a pyridyl group optionally
substituted by groups selected froma substituent group 7, - 126 -

wher ei n t he raubsidiugnte g W”Eh%@%@és@ hydr oxyl group, a carboxyl
group, a hal ogen group, a C17 al kyl group, a Cl-C6 al koxy group, a di

d - C6 al kylaamyeeanhomydougr,oup.caardixy3l-oowd Kyd and noagad forylp group, a
4- mor phol i nyl car bonyl group, a Cl-C6 al kyl sul fonyl group, a 01-06

al koxycar bédnyiCegraduqy,l a6 al Kyill-cr ariyd =am qxowgr,oup, diandl e ®1- 06

al kyl sul fonyl am no group. [d aim 2] A conpound or a pharnacol ogical ly
accept abl e alainl arHeycsEr bpredr dinayt-o aCldHi f U5 C avelr kel FrnRIng s lef group
selected fromthe follow ng group of substituents: a hydroxyl group, a

hal ogen gr @YPUPa [Fal‘oGeiie -0 1 a8AC g o iF O WP had 01- 06 al koXy group,

a di 01-06 al kyl am _nocar bonyl oxy gr.ou 01-06 al kyl am no group_optionally
substit ut e&%%@ygelgégué’d (] %rﬁ_tcﬁée agdﬁé’ﬁqal%fﬂ%@]r P & i per azi nyl
group opti || uhbsti t ut-ed .b r oups sel ect fromthe substituent group
p, a tet ra%r%rac%{ ?‘lc |rr?y nyglracr)nulﬁ%og%rioor?dl Iayn ubsti t({ﬁjed by groups sel ected

fromthe sybstituen, 9re4e Miyl group optionally substituted by
groups selectéé fronf%@e su sf?fhéﬁt group p, a 01-06 al kyl group

optional | y gubsti tayted by groups selected fromthe substituent group p, a
01- 06 al koxy group optionally substituted by groups selected fromthe
substituent groBpcpmpan@dd orld7phagm&tol®qaldeary €kcEhralkexyagroup

optionally substituted by groups selected fromthe substituent group p.
[Claim3] thereof according to Claim 1, wherein R' is a group
selected from the folloWing group of substituents:
a hydroxyl group, a halogen groiup, a halogeno Cl-C6 alkyl
group, a halogeno Cl1-C6 alkoxy group, a di Cl1-Cé6
alkylaminocarbonyloxy group,
a Cl-C6 alkylamino group optionally substituted by groups
selected from the substituent group B,
a piperazinyl group optionally substituted by groups
selected from the substituent group B,
a tetrahydropyridinyl group optionally substituted by
groups selected from the substituent group B,
a vinyl group optionaily substituted by groups selected
from the substituent group B,
a C1-C6 alkyl group optionally substituted by groups
selected from the substituent group B,

a Cl-Co6 alkoxy group optionally substituted by groups

selected from the substituent group B, and



A conpound or a pharnacol ogi cally acceptable salt thereof according to
Claiml, wherein RL is a group selected fromthe foll ow ng group of
substituents: a chlorine group, a fluorine group, a hydroxyl group, 4-

nmor phol i n-1-yl, 4-acetyl pi peridin-1-yl12propan-2-yl oxy, 2-hydroxyet hoxy,
4-chl or o- 2-f | uorophenyl, 2,4- difluorophenyl, difluoronethoxy,

2- (tetrahydro-2H pyran4-yl oxy) et hoxy, and 2-(2-hydroxyet hoxy)ethoxy. [C aim

4] A conpowyl a‘?ﬂk&(}pf@”@@%l%% yo@ﬁc&pﬂ;f&kaelfﬁléuw@{@ﬁ,e@ccordi ng

to any one of Cains 1 to 3, wherei i s ‘a hydrogen atom orine

group, or afIqienidie etred @i &e subs¥ COIPOUNEL G @
phar macol ogically acceptable salt thereof according'to Cl'aim1l, wherein H

and R2 togetderinf a@im a pyrrolyl group. [C aim 6] A compound or a

phar macol ogi cal | y acceptabl e salt thereof according to any one of Clains 1

to 5, wherein R3 icsompolpdr oger ahenmmag aletdiyda lgnowe,ceprt adrl eetdnilt gr oup.

[ aim7] A conpound or a pharmacol ogi cal |y acceptable salt thereof

accor di ng teegesiimaccamiing ta Ke ajenet al wiorenn &R ( 1)s ias drvairgener al
[Chemical fornmula 2], - 128 - /R4 wherein each substituent

f la (I
i gr gf ?nfad Sgslef‘%ﬂqdov%mwf}eepfr%lém@% Frotp el verel FeOMT A: subst i t uent

group a, R3 represents -a hydrogen atomor a C | kyl_ group optionally
substit ut ed® bcsﬂarhlyaerwulagroab PhEpt SEntR %&y ’¥ grg Rél

represents Sel egt ed, fr bStl ue mhg n t he
substituenfﬁﬁg%upga ﬁh§HUdg%‘aCéﬂ¥3 r'égen & 02% h dF%%yW P Y2 hal ogen
group, a nign,gr c1fsQ1- q&éyﬂggéuﬂjfﬁggrégﬁ%%g&Carboogeno 0106 al ky

group, a hal ogeno 01- 06 al’koxy group,” a nyl group, a d

Cl- 06 al kyl@amine @eidhy1d i 0ol tkydanm noec Groupy @, din 01- 06
al kyl am nocar bonyl oxy group, a phenoxy group, a 01- Oélalkoxycarbonyl group,

a 4- nor phold-wilosgnetmoxay 0 26 2al K- rex Gtk ppddonal ] y substituted by
groups selected froma substituent group p, a piperidinyl group optionally
substituteddeigr dps sel ected froma substituent group p, - 129 -
A compound or a pharmacologically acceptable salt
thereof according to any one of Claims 1 to 3, wherein R?
is a hydrogen atom; a chlorine group, or a fluorine group.
[Claim 5]
A compound or a pharmacologically acceptable salt
thereof according to Claim 1, wherein R! and R? together
form a pyrrolyl group.
[Claim 6]
A compound or a pharmacologically acceptable salt
thereof according to any one of Claims 1 to 5, wherein R®
is a hydrogen atom, é methyl group, or an ethyl group.
[Claim 7]
A.compound or a pharmacologically acceptable salt
thereof according to Claim 1, wherein the general formula
(I) is the general formula (I-a).

[Chemical formula 2]



a piperazinyl group optionally substituted by groups selected froma
substituent group p, a tetrahydropyridinyl group optionally substituted by
groups selected froma substituent group p, a vinyl group- optionally
substituted by groups selected froma ¥abstituent group p, a 01-06 al kyl
group optionally substituted by groups selected froma substituent group p,
a 01-06 al koxy group optionally substituted by groups selected froma
substituent group R & hal ogeno Cl1-06 al koxy group optionally substituted
by groups sel ected froma substituent group p, and a 01-06 al koxy C -06

al koxy group oftionally substituted by groups selected froma substituent

group p, . wherlein the substituent group p includes: a hydroxyl group, a
formyl group, t et rahydr opyr anyl oxy group,. -a 3-tetrahydropyranyl oxy
group, a 0106 | car bonyl group, a 01-06 al kyl sul fonyl group, a

4- mor phol i n ra 4-norpholinyl carbonyl group, a

4- nor phol i npl car bgnyl oxy group, a 4- norpholinyl sul fonyl group, a

4- pi peri di nylN\gu 01- 06 al kyl am nocar bonyl group, a di 01-06

al kyl ami nocar bdnyl oxy group, % di C1706 al kyl phosphonate ester group, a
2-tetrahydrofurfanyl group, a |B- tetrahydrofuranyl group, a 01-06

al kyl car bonyl am graup, a H-06 alkyl sul fonylam no group, - 130 - an
al kyl group i ORy st it ut by groups selected froma substituent
group y, an opti onaH y subsgt-hy uted by groups selected froma
s’ubstituentN
by groups sebhected omrd substituent group y, a C3-C6 cycloal kyl group
optionally substituted by groups selected froma substituent group 7, a

C3- C6 cycl aaldod iaxye girovpptianad4 yi substided ess byogrewps sel ected froma
substituent group y, a 4-piperidinyloxy group optionally substituted by

groups sel ect e@dpfrie@ring sSubgtridiite e IHOWA Vi r & 1 PiRSst gt yhsubfeny! ogroup
optionally substituted by groups selected froma substituent group 7, a

pi per azi nyIR3grr@@|Je@|@1nit@nal hy dswigstni taditced dryy agraddiyis sl kect exkduwom a
substituent group y, a 3-tetrahydrofuranyl oxy group optionally substituted
by groups s8ttdarad iy gl Sidbsisd danta grodpeRy L agphiemoxy group optional |y
substituted by groups selected froma substituent group y, and a pyri dyl
group opti Snal9KF ST tEd By JFoupdGel ected from a substituent group vy,

R? represents a group selected. from a substituent group §,
wherein

the sﬁbstituent group o includes:

a hydrogen atom, a hydroxyl group, a halogen group, a
nitro group, a Cl-Cé6 alkylsulfonyl group, a halogeno Ci—
cé alkyi group, a halogeno Cl-Cé6 alkoxy group, a Cl-Cé6
alkylcarbonyl group, a di Cl1-C6 alkylamino groﬁp, a di
Cl-C6 alkylaminocarbonyl group, a di Cl1-Cé
alkylaminocarbonyloxy group, a phencxy group, a Cl-Cé6
alkoxycarbonyi group, a 4-morpholinyl group,

a Cl-Co6 alkylamino group optionally substituted by groups
selected from a substituent group B,

a piperidinyl group optionally substituted by groups

selected from a substituent group B,



wherein the substituent group y 'includes: a hydroxyl group, a carboxyl
group, a hal ogen group, a Cl1-06 al kyl group, a Cl-C6 al koxy group, a di

Cl- C6 al kyl am nocar bonyl group, a di Cl-C6 al kyl am nosul fonyl group, a

4- ot phol i nyl-carbonyl group, a d-C6 29431 - al kyl sul fonyl group, a 01-06
al koxycar bonyl group, a O C6 al kyl carbonyl am no group, and a 01-06 .

al kyl sul fonyl am no group, and the substituent group 8 includes: a hal ogeno
Cl- C6 al kyl, gr- , i - qi kyl g ony! 0 a_phenyl group, a
01-06 al kyla %rl %gaozgtns}(%n%oﬁsu stllot%trjgtlerlgﬁ%%%lutpg%&erbe%t%lgoqg%m t he

substi tuentseg__re%%%dp,ﬁ% hal agena QL 08 alkyl, gy oup opti onal |y substituted by

groups selected fromthe substituent group p, ‘and a 01-06 al koxy 01-06
al kyl group epttirehgldrspstastiinut ed-dup Brunshsel ecd ek ramdde,substi t uent

group p. [Caim 8] A conpound or a pharnacol ogi cally acceptable salt.
t her eof aceQiodip’g steq edtaidnfhomherRigs R dentd dwslipgen atom a chlorine
group, or a fluorine group. [C aim9] . A conpound or a

phar macol ogi vainivy goospt algite ogw 1t vt eerbeofi tacosad ddyngytaud aden &ctoed 8,

wherein R3 is a hydrogen atom a nethyl group, or an ethyl group. [Caim

10] A feompeusdbeit 14 usindr recsirodii.cal |y accept abl e salt thereof

.according to %n% on@l of Clains 7 to 9, wherein R4 is a group selected from
the fol | owien§ lgroufide ls GESUR eaitienad 1gi DRJe WA S riscaibdny|l  group, a

01-06 al kyl group optionally substituted by groups selected fromthe

subst i tuenFegFGGﬁdp,fre?ﬁ‘da Supgrltuen® 9epuR kbxy C1- 6 al kyl group

optionally as@gs_%iﬁt %'g%g&%g%%%g%ﬁ@o %tl%]ci, fsruq{%tltihceutseué)ptygtﬁurgon&spaﬁgr oup p.

[Caim11] ar macol‘ogi cal 1y acce t thereof

accordi ng tQiany ane of d %iu'iBBstthtu%_n% gy]\ggqlrpeim R4 is a group selected from
the foll ow ng group of substituents:
a halogeno Cl-Cé6 alkoxy group optionally substituted by
groups selected from a substituent group B, and
a Cl-C6 alkoxy Cl-C6 alkoxy group optionally substituted
by groups selected from a substituent group.B,
wherein
" the substituent group P includes:
a hydroxyl group, a formyl group, a 2;
tetrahydropyranyloxy group, "a 3-tetrahydropyranyloxy _
group, a Cl-Cé6 alkylcarbonyl group, a Cl-C6 alkylsulfonyl
group, a 4-morpholinyl group, a 4-morpholinylcarbonyl
group, a 4-morpholinylcarbonyloxy group, a 4¢-
morpholinylsulfonyl group, a 4-piperidinyl group, a di
Cl-C6 alkylaminocarbonyl group, a di Cl-Cé
alkylaminocarbonyloxy group; a di Cl-C6 alkylphosphonate
ester group, a 2-tetrahydrofuranyl group, a 3-
tetrahydrofuranyl group, a Cl-C6 alkylcarbonylamino group,

a Cl1-Cé6 alkylsulfonylamino group,



a Cl-C6 al kyl group, a halogeno Cl1-C6 al kyl group, a 2- hydroxyethyl group, .
a 2-(tetrahydro-2H-pyran-4- yloxy)ethyl group, and a

2- (2- hydroxyet hoxy) et hyl group. .[Caim12] A corrpound or a

- pharmacol ogically acceptable salt therlessf -according to Caim1l, wherein the
conpound having, the general fornmula (1) is a conpound sel ect ed fromthe
foll ow ng group of conpounds:

8- [ 4- (nor phel 'a@?&lylg)r%h@wt1jon%l@.%)p@m§ﬂldd e bG\pa&WnsC@l cted

4- (4-acetyl pi perazin-1-yl)phenyl’] i soqui no car boxam

(propgnogr ¥ eepRhemd %ﬁqung' i ne- 6- car boxani de,
( 2- hydr oxyet hoxy) pheny1] -1, 6- napht hyri di ne- 2- car boxami de,

4-[
4-[ 4-
8-[ 4-
4- [ 4- (2- hy dnoxy ehex yriehenydt i$eeuilnold urss tbriear X gesups  selected
4- (4-chl oro-2-fl uorophenyl )i soqui nol i ne- 6-car boxam de,

4- (2, 4- di flfevemophemylsitiisegtn@jriowg- §; car boxam de,

4-[ 4-(di fluoronet hoxy) phenyl ]i soqui nol i ne-6-carboxam de,

8-{4-[2-(tet Aaﬁvdrr@hqumpmwlwxoxw)remmmqmmwlmy 1alﬁ>st1tuted by
napht hyri di ne- 2- carboxam de, - 133 - 4-{4-[2-(tetrahydro-2H pyran-4-
yl oxy) et hogypPpRenyEliestqd folame GuEsthdxeTtdegroup 7,

N- net hyl tetrah ran- 4-

yl oxy) )e/t hoﬁy?r}ﬁéﬁglfi’% %ﬁ%\’ahtgﬁ pdlorpél?rt?a@rlb‘bxsd%ﬁﬁfe‘-tmed by groups

N- net hyl %g trahydro 2H pyran- 4-

yl oxy) et hof’%ﬁﬁ ﬁéjl RS r?éllblsﬁétéle@&r Foxcai de,

N-et hyl - 8- 14+[32+(t & r . '

yl oxy) et ho%yicghg%yl};%%q@p yr| I rﬁJeO tclaorrball 'Sdleb,StltUted by

8- 14-[ 2- (2 xy.eft Eethoxyp Fitdy ridi ne-2-carboxam de,
4-{4-12-(2- E)ég?gx;%tl%ox% et hoxy]ap%zl%tl [ soe?]lutl Wg ar boxam de, - '

4- (4- chl or aphepybkirseguynxdyneorgadhaxafidey substituted by groups

4- (4-fl uorophenyl )i soqui nol i ne- 6-car boxam de,

8- (4- hydr oxgpkenyd) foav raphidytritdiene- 2reardbaexan de,

4- (4- hydr oxyphenyl )i soqui nol i ne- 6- car boxani de, .

8- (3-fluore-4- lw@ﬁmyiphne’riwb)lfbn@ln@mqmmphmezlmamhm@mdmcj by

4- (1H i ndol-5-yl)i soqui nol i ne-6-carboxam de, and

4- (1- met hyBroHpisngelester) |f§@qwan@lubr$é:—i&lm"rtb®<rampde/, [Claim13] = = A
conpound or a Ehar macol ogi cal | y acceptable salt thereof according to Caim

12, wherei A PA eﬁﬁ&rlﬁé’(,lolg&gﬂu@alolw1&’6@@*&&%‘4@%@1@?%‘1 LY HREehl ori de.

[CI ai m 14] armaceuti cal, conposition conprising a conpound or a

phar macol o&?&&ﬂty‘?d 58[51 &bISEPSHIC Ry @dﬁ‘o%d'or ding to any one of Clains 1
to 13 as an ac | ar mgceut i cal
conposi t | o% gct(gor in (;%(}I&%%r%lfﬁ(yl%mué) O% lon lZLryrrrstscueu it calfhc c%ﬁppyosn tion

s used fop, prauo ea%c%tde%gf%%e%ﬁub[s@laa&&fﬁf lorcup, i Bhar mceut [ cal

conposi ti on a to Cdaim wherein ceutical conposition

is used fog pﬂ@h@&yn@r@%e ormtl@%lul@msdb@t@_ﬂnﬂe?d grdhfhaldmaeutd cal

conposi tion according to Caim14, wherein the phar rraceutl cal conposition
is used foErbﬂeaprs@%%&tllt@@rﬁr driceat m;ngmgf a di sease associated wth bone

met abolism [C aim 18] A pharmaceutical conposition according to daim
17, wherei a pyeidiyseaseugssptiianed 1w tsubsone utetdabin) irouiss asd leoposdsi S.
| from a substituent group v,
wherein |
the substituent group y includes:
a hydroxyl group, a carboxyl group, a halogen group, a
Cl-C6 alkyl group, a Cl-C6 alkoxy group, a di Cl-Cé
alkylaminocarbonyl group, a di Cl-C6 alkylaminosulfonyl

group, a 4-mer¥pholinylcarbonyl group, a Cl-Cé6



"[d ai m19] A nmet hod for inproving bone netabolism conprising _
adm ni stering an effective anount of a pharmaceutical conposition according
to Caim14 to a manmal . [ d ai m 20] A method for preventing or
treating a disease associated with bonk3hetabolism conprising

adm nistering an effective amount of a pharnmaceutical conposition accord| ng
to daiml1l4 to a mammal. [Claim?21] - 135 - A nethod for preventing

phar maceut Laal) ComRoaTt: S Abordig o O A H TH TS B by, £ ELEUn o @
C6 alkylcarbonylamino group, and a Cl-Cé6
alkylsulfonylamino group, and
the substituent group & includes:
a halogeno Cl1-C6 alkyl group, a di Cl1-Co
alkylaminocarbonyl group, a phenyl group,
a Cl-Cé6 alkyl group optionally\substituted by groups
selected from the substituent group B,
a halogeno Cl;C6 alkyl group optionally substituted by
groups selected from the substit uent group B, and
a Cl-Co alkoxy Cl-Cé€ alkyl group optionally substituted
by groups selected from the substituent group B.
[Claim 8]

A compound or a pharmacologically acceptable salt.
thereof according to Claim 7, wherein R? is a hydrogen
atom,'a chlorine group, or a fluorine group.

[Claim 9]

A compound or a pharmacologically acceptable salt
thereof according to Claim 7 or 8, wherein R® is a
hydrogén atom, a methyl group, or an ethyl group.
[Claim 10]

A compound or a pharmacologically acceptable salt
thereof according to any one of Claims 7 to 9, wherein R4
is a group selected from the following group of
éubstituents:

a di Cl1-Cé6 alkylaminoéarbonyl group,
a Cl-C6 alkyl group optionally substituted by groups

selected from the substituent group B, and



- 132 -

a Cl-Co6 alkoxy Cl-C6 alkyl group optionally substituted
by groups selected from the substituent group B.
[Claim 11]

A compound or a pharmacologically acceptable salt
thereof according to any one of Claims 7 tc 9, wherein R?
is a group selected from the following group'of
substituents:

a Cl-Cé alkyl group, a halogeno Cl-C6 alkyl group, a 2-
"~ hydroxyethyl group, a 2—(tet:ahydro—ZH—pyran—4—
yloxy)ethyl group, and a 2—(2—hydroxyetho§y)ethyl group.
[Claim 12]

A compound or a pharmacologically acceptable salt
thereof according tb Claim 1, wherein the qompound having, .
the general formula (I) is a compound selected from the
following group of compounds:

8-[4- (morpholin-4-yl)phenyl]l-1, 6-naphthyridine-2-
carboxamide,
4—[4—(4—acetylpiperazin—1—yl)phenyl]isoquinoline—6—
carboxamide/

4-[4- (propan-2-yloxy)phenyl]isoquinoline-6-carboxamide,
8-[4-(2-hydroxyethoxy)phenyl]-1, 6-naphthyridine-2-
carboxamide,
4-[4-(2-hydroxyethoxy)phenyl]isogquinoline-6-carboxamide,
4—(4Fchloro—2—fluorophenyl)isoquinoline-6—carboxamide;
4—(2,4-difluorophenyl)isoquinoline—6—carboxamide,
4—t4—(difluoromethoxy)phenyl]isoquinoline-6—carboxamide,
8-{4-[2-(tetrahydro-2H-pyran-4-yloxy)ethoxy]phenyl}-1, 6-

naphthyridine-2-carboxamide,



- 133 -

4-{4-[2~(tetrahydro-2H-pyran-4-
yloxy)ethoxy]phenyl}isoquinoline—6—carboxamide,
N—methyl—8—{4—[2—(tetrahydr§—2H—pyrén44—
yloxy)ethoxy]lphenyl}-1, 6-naphthyridine-2-carboxamide,
N-methyl-4-{4-[2- (tetrahydro-2H-pyran-4-
vloxy)ethoxy]lphenyllisoquinoline-6-carboxamide,.
N-ethyl-8-{4-[2- (tetrahydro-2H-pyran-4-
yloxy)ethoxylphenyl}-1, 6-naphthyridine-2-carboxamide,
8-{4-[{2-(2-hydroxyethoxy)ethoxy]phenyl}-1, 6-
naphthyridine-2-carboxamide,
44{4—[2—(2—hydroXyethoxy)ethoxy]phenyl}isoquinoline—él
carboxamide,
4-(4-chlorophenyl)isoquinoline-6-carboxamide,
4-(4-fluorophenyl)isoquinoline-6-carboxamide,
8—(4—hydroxyphenyl)—l,67naphthyridihe—2-carboxamide,
4-(4-hydroxyphenyl)isoquinoline-6-carboxamide,
8—(3—flu§ro—4—hydroxyphenyl)—1,6-naphthyridine—2—
carboxamide,
4—(1H—indol—5—yl)isoquinoline—64carboxamide, and
4—(1—methyl—1H—indol—5—yl)isoquinoline—6—carboxamide.
[Claim 13]

A compound or a pharmacologically acceptable salt
thereof according toc Claim 12, wherein the
pharmacologically acceptable salt is a hydrochloride.
[Claim 14]

A pharmaceutical composition comprising a compound
or a pharmacologically acceptable salt thereof according

to any one of Claims 1 to 13 as an active ingredient.
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[Claim 15]

A pharmaceutical composition according to Claim 14,
-wherein the pharmaceutical'composition.is used for
promoting.osteogenesis.

[Claim 16]

A pharmaceutical composition according to Claim 14,
wherein the pharmaceutical composition is used for
improving bone metabolism.

[Claim 17]

A_pharmaceutical composition according to Claim 14,
wherein the pharmaceutical composition is used for the
prevention or treatment of a disease associated with bone
metabolism.

[Claim 18]

A pharmaceutical composition according to Claim 17,
wherein the disease aséociated with bone metabolism is
osteoporosis.

[Claim 19]

A method for improving bone metabolism, comprising
administering an effective amount of a pharmaceutical
composition'according_to Claim 14 to a mammal.

[Claim 20]

A method for preventing or treating a disease
aséociated with bone metabolism, comprising administering
an effective amount of a pharmaceutical composition
according to Claim 14 to a mammal.

[Claim 21]
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A method for preventing or treating osteoporosis,
comprising administering an effective amount of a
pharmaceutical composition according to Claim 14 to a

mammal.



