1 10111 G 1111 11 * QL9* Description Title of Invent

ion: CYCLIC

COVPOUND HAVI NG SUBSTI TUTED PHENYL GROUP Techni cal FiePd-TGOGi] ------- The

present invention relates to a cyclic conpound havi

group or a pharnacol ogi cal | y accept abtelsalt t her eof usefulmmﬂmm

prevention or treatnent of di seases associated with bone ne

i

exanpl e, osteoporosis, osteitis fibrosa (hyperparathyLoLdLsn) XISO1S0%

osteonml aci a, and Paget's. disease.pRBackgroupd Art [0002]

Generally in

normal bone metabol i sm bone resorption y osteoclasts and osteogenesis. by

ost eobl asts are bal anced, whereby honeostasis is naintained.
t hat di seases associated wth bone netabolism devel op when t

It is presuned
he bal ance

bet ween botTe wrles erfptiname raflicbros teagane sc sMPSUND SHAPt Bd. sSughTdirseases
i ncl ude osteoporosis, osteitis fibrosa (hyperparathyroidisnm,

. ost eonal adiHENYRaGROUP di sease, and the like. Particularly,
. often devel ops i n postnenopausal wonen and el derly people w
synptons of pain such as |ow back pain, bone fracture, etc.

ost eoporosi s
t h acconpanyi ng
Particul arly,

bone fractyre_ in elderly people is 111111111111111111111111111111111111111
5ad Becise
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e it leads to generalized weakness and denenti a.

For such d| s associated with bone netabolism hornone repl acenent
TR

t her api es v&

strogen and therapeutic agents such as bi sphosphonat es and

cal ci tonins, bo%ﬂaoﬁr@@ LR LRl Hhe g ‘géé@t (g é?%f%gﬂégﬁ%j h?ve been

enpl oyed.

having -a substituted phenyl group or a pharmacologically

acceptable salt thereof useful for the prevention or

treatment oi diseases associated with bone metabolism,

for example, osteoporosis, osteitis fibrosa

(hyperparathyroidism),.osteomalacia,_and Paget's disease.

Background Art

[0002]

Generally in normal bone metabolism, bone resorption

by csteoclasts and osteogenesis by osteoblasts are

balanced, whereby homeostasis is maintained. It

is

presumed that diseases associated with bone metabolism

develop when the balance between bone resorption and

osteogenesis is disrupted. Such diseases include

osteoporeosis, osteitis fibrosa (hyperparathyroidism),

.Osteomalacia, Paget's disease, and the like.

Particularly, costeoporosis often develops in

postmenopausal women and elderly people with accompanying

symptoms of pain such as low back pain, bone fracture,

etc. Particularly, bone fracture in elderly people is
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However, although many of these therapeutic agents are reported to have a
bone resorption-inhibiting action, etc., none of them has yet been clearly
shown to have an osteogenesis-pronoting action. Particularly, inpaired
osteogenic ability due to reduced bone turnover is reported to be the main
cause of senile osteoporosis (Non Patent Reference 1), and thus a nedi cinal
agent pronoting osteogenesis is considered to be effective. [0003] I n
vi ew of the;above. devel opnent; of sa PbggEXeglﬁnEgglkga fLective, orally
adm ni strabl e osteogenesi s pronoter IS emanded. eceﬁtly,

benzot hi epidndler i ¥at ings hai ng san Al kal i 9. phosehat aseginduci ng activity
(Patent References 1l.and 2), N7quinolylanthranilic acid. derivatives

(Pat ent Refres:edisel B3m, tibaZOhOpyEp Dazenenderhvakibves (PakericReference 4),
and t hi enopyri.dine derivatives (Patent Reference 5) are reported to be
useful for #rdrivt¢oIpeht dst zggenessschndsf bl sbhespheatpest aeli di seases
associ ated with bone netabolism However, their clinical utility renmains
unknown. Gatibninst Patlenet Refkrlendesip0004hePatent iRef erfence 1: U. S.
Pat ent No. 6346521 Patent Reference 2: U. S. Patent No. 6632807 Patent -
Ref er ence FSTRARIES PAtaYR Posd-TPehacNed-9- 188665  Patent Reference 4:
U S. Patent No. 7173033 Patent Reference_5: Japanese Patent Laid-COpen No.
2007- 131617 Non'@éﬁee"n‘?r'Liaﬁet?%ﬁ%“[ad@OS?I Chesqpoh PaaReit Ref @9@REE 1: New
Eng. J. Med, 314 (1986) Sunmmry of Invention, Technical Probl em [0006]
I n order t%“f% Jéégggg% B3R %Y%kgggb%%nﬁeFPﬁetﬁPﬁ'Fﬂnd $64585 258468 at ed

w th bone n@&@polﬂéﬁésg§htﬁ§mg?§§qugo§é§n Qggrggsghgwg ggn%a%trength need

. n .
to be Increased. As a- neans I nCreasi ng obone SS an one stergngt h, it

i s consi derdsk dsydiee & MPOsEARLL 10y PAONDLE . 0SLOgENESI S Py Ostepblasts as .
this is considered to be definitely effective. Accordingly,” an object of

t he presentodtrvendi on &lsilorprove des arbugbky sahe, terabl¥radai nistrabl e
novel | ow nol ecul ar wei ght conpound exhi biting an ost eogenesi s-pronoting
action. - ¥eporSgditionb¢ ol oidiem ¢HA6Z] of senThe psesepbrbBYENtObS
conducted an intensive study in order to devel op a therapeutic nedication
with an ostfogehesistpromt i hy aand ohhuAsaamedsalitalt hegnhapeomboind an
excel | ent conpound of the present invention that exhibits a potent :
ost eogenesiEHUVHF IS act | SIP LT pbPehti affyctapabl e of serving as a
t her apeutic j.cation for the prevention or treatnent of diseases

associ at ed ]bone net abol i sm thereby conpleting the present invention.

having the genoes] FEhLa 1) O pHa FRLHT G oAl y* docpibbl 6 sal T

t her eof : [QE%Hféﬂlf§"éE%éEQﬂve, orally administrable osteogenesis
promoter is demanded.

Recently, benzothiepine derivatives having an

alkaline phosphatase-inducing activity (Patent References
1 and 2), N-quinolylanthranilic acid derivatives (Patent
Reference 3), t&iazolopyridazine derivatives (Patent
Reference 4), and thienopyridine derivativés (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 utiiity

remains unknown.



5 Rl represents a group selected froma substituent group a, R2 represents
a group selected froma substituent group a, (or Rl and R2 together forma
5- to 6-nenbered heterocyclic group optionally substituted by groups
selected froma substituent group p), -R3 represents a hydrogen atomor a
Cl1-06 al kyl group optionally substituted by a hydroxyl group, and Z
represents -CH= or -N-, wherein the substituent group a includes: a

hydr ogen atom _A. oxyl group, a hal ogen group, a nitro group, a 01-06
aIkyisulfoﬁg?%%F%ﬁ%?ﬁég%alogeno 0106 al kyl group, a hal ogen 01-06 al koxy
group, a 01p96-a¢ kylearboryl group, a di 01-06 al kyl am no group, a di 01-06
al kyl am nocar bonyl group, a di 01-06 al kyl am nocar bonyl oxy group, a phenoxy
group, a 0lf@oal koxycarbonyl group, a A-norpholinyl group, a 01-06

al kyl am no group optionally substituted by groups selected froma
substituent grortEnta Reiferdrdayl: grosp pptéenakby substbtuted by groups
sel ected from asubstituent group p, a piperazinyl group optionally
substituted by dgrangs d$elfecteedd roma SubBatémenNogr 66p2p07a
tetrahydropyridi nyl group optionally substituted by groups selected froma
substituent groufpiEnta RAtgylergroud opthanase yPestbsti Latddobyngioups-

sel ected fr a_substituent croup 13, a 0106 al kyl group optionally
substitute O@?oups selected froma substituent group 13, a 01-06 al koxy
group optionally, substituted by groups_ selected froma_ substituent group p,
a hal ogeno 01-0§%§Tﬁ6x§“%%%uﬁ“%bf{bn 17y SubstFtPed’ by gfdups sel ect ed
froma substitu 0 o 01:0 oxy_01-06_al ko roup
optionally subs??%ﬁ%ga f%gfgﬁ%%%%éfg?$%§é$?o%?%?%bb%?fguéé?ggﬁ%Up p, and

t he substi tyemt-gspeH; p i ncl udes: a hydroxyl group, a fornyl group, a 2-

. tetrahydropyranyl oxy. group, a 3-tetrahydropyranyl Oxy group, a 01-06

al kyl car bonydn gpotént a. Ode 6 @t &yl sul fonyl group, a 4-norpholinyl group, a
4- mor phol i nyl carbonyl group, a 4-norpholinyl carbonyl oxy group, a 4-

nor phol i nyl S0 ®®hyl group, a 4-piperidinyl group, a di 01-06

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

01- 06 al kyl phospitondted st &e fgrmsupse al 2-Net riahy dr of ady| 39¢ pups7a 3-
tetrahydrofuranyl group, a 01-06 al kyl carbonyl am no group, a 01-06

al kyl sul f on{t 3% ho group, a01-06 al kyl croup optionally substituted by
groups selected froma substituent group vy, 01- 06 al koxy croup optionally
substituted by. groups selected froma substituent group y, a

4-t et rahydropyvr anyl oxy. group. optionally substituted by groups sel ected
froma subé?ltﬁf %ﬁdﬁpaﬁ%£o£

Technical Problem
[0006]

In order to reduce pain and risk of bone fracture in
diseases associated with bone metabolism such as
osteoporesis, bone mass and b§ne strength need to be
increased. As a means of increasing bone mass and bone
strength, it is considered to be important to promote

O

0]

teogenesis by osteoblasts as this is considered to be

[

defirnitely effective. Accordingly, an object o

0]
‘_l
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present invention is to provide a highly safe, orally
administrabie novel low molecular weight compound

exhibiting an osteogenesis-promoting action.



- 7 - a 03-06 cycloal kyl oxy group optionally substituted by groups sel ected
froma substituent group 7, a 4-piperidinyloxy group optionally substituted
by groups selected froma substituent group 7, a |-piperidinylsulfonyl
group .optionally substituted by groupss sel ected froma substituent group
7, a piperazinyl group optionally substituted by groups selected froma
substituent group 7, a 3-tetrahydrofuranyl oxy group optionally substituted
by groups selected froma substituent group 7, a phenoxy group optionally
substituted by groups selected froma substituent group 7, and a pyri dyl
group opti erakly osubkst icbued by groups selected froma substituent group 7,
wherein the substituent group 7 includes: a hydroxyl group, a carboxyl
group, a hgloegen group, a 01-06 al kyl.group, a 01-06 al koxy group, a di
01-06 al kyl am nocar bonyl group, a di 01-06 al kyl am nosul fonyl group, a

4- nor phol i nyl caThengtegenupinacbtol6 alokylusitldfony igrreuiva

al koxycar bonyl group, a 0106 al kyl carbonyl am no group, and a 01-06

al kyl sul f oyl avides grodevelEl@ therapisoic predecaedbaspect saof the
present invention are the followwng. 8 (2) A conpound or a :
phar macol o§iS¢&O9FNaSeSprapImetisdala adierwof Ascer diasgltto they Weerein R is a
group selected fromthe _follow n roup of substituents: a hydroxyl group,
a hal ogen EPE&G‘ ) ﬁélcﬁ&éﬁnél-céﬁf%ﬁ%&ﬁ Yr R RE B by ek’ 91t oo af kaky

group, a di 01506 alkyl ami nocarbonyl Oxy. grou a, 01-06 al kyl am no group
optional ly egglﬁgtlgtsutae O%fngtr cc)DuSptseoséé%neec%‘esg Rrrcg'[?ﬁttjrfég Abst e YToup p, a

pi perazi nyl, QLoyR 290t eal by Supstd : g§ s .selected fromthe
substituen_ogFoupap,&; ngféhyg$§5%%ﬁésl ?%bgéﬁgg%%%?%ﬁﬁﬂﬁy'substituted by

groups sel eetiedhrom the %%beszaﬂ&%ttigﬁpt& Porda Ay OF Qips optd onal Iy
substituted by groups selected fromthe substituent group p, a 01-06 al kyl

group opti eralblcy asehis ittt edriy ngteuRs isel ectrad-dypraddie SUbsd idment group
p, a 01-06 al koxy group optionally substituted by groups selected fromthe
substi t uenprgsenp pnpvandi@nll- 06 al koxy 01-06 al koxy' group optionally
substitute%O%%S%roups selected fromthe substituent group p.
That is, the preéent invention is as follows.
(1) A compound having the general formula (I) or a

pharmacologically acceptable salt thereof:

[Chemical formula 1)

R1

@

[0009]

wherein each substituent is defined as follows:



(3) A conpound or a pharmnacol ogically acceptable salt theréof according to
(1), wherein Rl is a group selected fromthe foll ow ng group of
substituents: a chlorine group, a fluorine group, a hydroxyl group, 4-

nmor pholin-1-yl, 4-acetyl pi peridin-1-y, 5propan-2-yl oxy, 2-hydroxyethoxy,
4-chl oro- 2-fl uorophenyl, difl uorophenyl, difluoromnethoxy,

2- (tetrahydro-2H pyran4-yl oxyet hoxy, and 2-(2-hydroxyet hoxy) et hoxy. 9

(2) 5 comaund.pc g phar el ool ol acseplaple sall. (heteel accerging Lo

any one of wherein i's a hydrogén®at®

Cal 1 Ther ol SeRararn e 1) Fanerern o TaRa Roe [BGEEREE T O AL ACRYT ol

salt thereof according to (1), ofFrm a“ pyfrolyl

group. (or{ ®' Anclompoubdebhca pbamnnacel-ogicalhemesept abl e salt thereof
according to any one of (1) to (5), wherein R3 is a hydrogen atom a nethyl

group, or aetetdpdygricupgroup opyiHnaA rpnpoundi outadpbar gasapegi cal |y
acceptabl e salt thereof according to (1), wherein the general formula (1)

i s the genercdledtednizor la sgubdtpaddny Cheougcap) f or mul a 2] wher ei n each
substituent ;is defined as follows: R2 represents a group selected froma
subst it uentt gFBBPSESNRS PeprEseArs atkydrdgen Gtom orlley01s:081al kyl group
optional ly substituted a hydr | group, -.10 - Z represents -CH= or
-Ns, and R?ﬁiﬁ%%ggﬁif %ﬁ%ﬁﬁ%%ﬁﬁ%@f@dh¥$ﬁﬂ¥%4s@ﬁ%??tu%%@ group 8, wherein
t he substi%u%%%rgkgggxg_kﬂglggggg=§ hydrogen atom a hydroxyl group, a

hal ogen group, "a nitro group, a 01-'06 al kyl sul fonyl group, a hal ogen Cl-C6
al kyl grougnhedeibkal ogeno 01-06 al koxy group, a 01-06 al kyl carbonyl group, a
di 01-06 al kyl ami no group, a di 01-06 al kyl am nocarbonyl group, a di 01-06

al kyl ani noGajbamyaxy- L AURyr S PheNGRy @5QUP. a 01-06 al koxycarbonyl group,
a 4-thorpholinyl .group, _
a hydrogen atom, a hydroxyl group, a halogen group, a
nitro group, a Cl-Cé6 alkylsulfonyl group, a halcgeno Cl1-
Cé alkyl group, a halogenQ Cl-C6 alkoxy group, a Cl-Cé6
alkylcarbonyl group, a di C1-C6 alkylamino group, a di
Cl-Co alkyiaminocarbonyl group, a di Ci-Cé
alkylaminocarbonylogy group, & phenoxy group, a Cl-Cé6
alkoxycarbonyl group, a 4-morpholinyl group,
a Cl-Co6 alkylamino group optionally substituted by groups
selected from a substituent group B,
a piperidinyi group optionally substituted by groups
selected ffom 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 éelected

from a substituent group B,



a 01-06 al kyl am no group optionally substituted by groups selected froma
substituent group p, a piperidinyl group optionally substituted by groups
sel ected froma substituent group p,. pi perazi nyl group optionally
substituted by groups selected froma-sgbstituent group p, a
tetrahydropyridinyl group optionally substituted by groups selected froma
substituent group p, a vinyl group optionally substituted by groups

sel ected froma. sgbstityent group. p,,a,91-06. al kyl _group optionally
substituted by groups %el%c?%% ¢$%ﬁ$gg§8%s%?P%Eﬁ%uéfguéepﬁrgJﬁf-06 al koxy

group optiofal d yr substit ut ed by ted froma substituent group p,
a hal ogen 01-06 al koxy group ob%?%ﬁ%ﬁ?yégéggt?futed by groups selected from

a substit uentC grospa PkoadyrauPloPi shkoxy GinQ6;alkaxyLgrgup grtional ly
substituted by groups selected froma substituent group p, wherein the
substituentsgretiped fnehudesuber hydesxybrgupup, a fornyl group, a 2-

t et rahydr opyranyl oxy group, a 3-tetrahydropyranyl oxy group, a 01-06

al kyl car bory/I hgfroupno aCD1¢ 062 Bkdyy sat bopybpgiouplla 4uberphaokiedybygr oup, a
4- mor phol i nyl carbonyi group, a 4-norpholinyl carbonyl oxy group, a 4-

mor phol i nylSid¥physetroupd &rdmpi pevbdinyhegtogpeua Ai 84406

al kyl am nocar bonyl oup, di _01-06 al kyl am nocar bonyi oxy group, a.di

01- 06 aIkyﬁ%ﬁggﬁ%%n%i%ngsf%?é@r%ﬁﬁ?xé QgPEPr8H§HPBFHX&n9PbQﬁé@BFe§ 3-

t et rahydrofuranyl grou 01-06 al kyl carbonyl ami no group, a 01-0

aIrylfuhf?ﬁ?féﬁ%ﬁ%g%riéﬁfé%ﬁg€ﬂﬁﬂm @r%HBSFEtF%HEI9§°§Bb§§iﬁﬁﬁfd bybg[pgpf .

sel ecte r oup, y,. a oxy group optionally substitute
e T i bl T el Ben

by groups s roma s uent “gro 4-t et rahydr opyr anyl oxy

‘group optienalyyrsustdtaned byr GFRUPS,selgct gdrfrom a substituent group vy,
a 03-06 cycl oal kyl gré%p 3%tionalﬁ$ysu%sti?hted by groups selected froma

substi t uentt egroipy g oy Q3 P06y o Oahky | 9XY-9EOHRN PRELPPaLhY18ubsti tuted by
groups selected froma substituent group y, a 4-piperidinyloxy group
optional |y subst, tait@d-0y grlopipss sebegl edrbipm & substi bueptsgiedpyy, - 12
- a 1-piperidinylsul fonyl group optionally substituted by groups sel ected
from a substiquenta gt ouprsholalmy peyazipy| a gf euprppd i bnal Eyrsuhsgti t ut ed by
groups selected froma substituent group y, a 3-tetrahydrofuranyl.oxy group
optional | y EiB4ti tut Ed PR upsl Gt eek gHORyY oareusubst £t uent group y, a

phenoxy of o ORS1 A0 L ARSI TJ080) By grovps, sglected from a gybstituent

Cl-Cé6 alkylaminocarbonyl group, a di C1-Cé6
alkylaminocarbonyloxy group, a di C1-Cé alkylphosphonate
ester group, a 2-tetrahydrofuranyl group, a 3-
tetrahydrofuranyl group; a Cl-Cé alkylcarbonylamino group,
a Cl-C6 alkylsulfonylamino group, |
a Cl-C6 alkyl group optionally substituted by groups
selected from a substituent group vy,

~a Cl1-C6 alkoxy group optionally substituted by . groups
selected from a substituent group vy,
a 4-tetrahydropyranyloxy group optionally substituted by

- groups selected from a substituent group v,
a C3-Co cycloalkyl group optionally substituted by groups

selected from a substituent group vy,



a pyridyl group optionally substituted by groups selected froma
substituent group y, wherein the substituent group y includes: a hydroxyl
group, a carboxyl group,.a hal ogen group, a 01-06 al kyl group, a 01-06

al koxy group, a di 01-06 al kyl am nocarbagnyl group, a di 01-06

al kyl am nosul f onyl group, a 4-norpholinyl carbonyl group, a 01-06

al kyl sul fonyl group, a 01-06 al koxycarbonyl group, a 0106

al kyl car bony! afi r - 01- al kyl.sul fonyl ami no_group, and the
subst | tuent oy oup s T nefakERte Ry i 8an ot G a ity 1 ¥ Gt 5P 01 o6

al kyl am noc I 0. nyl 1-06_al kyl group optionally
substitutedgﬁggg%oigggggT%g%g f%oﬁg%%gggﬁ%ggigggﬁp &roup p, a hal ogen
01-06 al kyl a g1-onpoopt domal byy Sybstibt sbed oy 1350 Gekgdplr

substi t uent grouﬁpp, éﬂg@a 0{-%6 a ko%y 01-065a?E§F%§&§u%608§i§%§FP§
substi t ut edsdyegtetipsrael €ciedsf i onrhhegeyhpt i fuent group p. - 13 - [0012]
(8) A conpound or a pharnacol ogically acceptabLe salt thereof according to
(7), whereid RPirenidinl byehtatph gaochl opinengiaypsubstathikaar bpe group.
(9) A compound or a pharmacol ogically acceptable salt thereof according to
(7) or (8),9%hereiyr fed af hgmragewbat omieatmgthyb group, or an ethyl -
group. (10)_ A conpound or a, pharnmacol ogically acceptable salt

t her eof . accoring 1o FrieifORTIORRL ¢ ¥) SuRRELERARSR Py Grgrbap sel ected
fromthe fqélpmAQ% ggoqg of substjtuents: a di 01-06 al kyl am nocar bonyl
group, CLOEAIKYI Hrouh VPT onalfyt sebSEPt Ut ed by groups sel ected from

the substityent group, .. Aand, - Xy _01-06.al kyl. group, optjonally
substi t ut ed by-z?%ups:E%Tecté@y§%%%??ﬁéggu%§?f?ﬂ%%?yg¥88%LbEBte8 by (11) A
conmpound Org8s r feacol Qo C able_sal reof accordingto any one
of (7) to (%)fﬂ&ﬁera|1§%?f§?%ﬁg€o%§&%épégf§g é%og tﬁb foll ow ng group of

substituent&:phﬁdﬂxﬁ%@ﬁﬂd@”optﬁémﬁﬂl@¢@@E@ﬂ@ﬂ@t@é‘@? ?EBM&sQéQEQct@dZ'
hydr oxyet hyl group, a 2-(tetrahydro-2H pyran-4- yloxy)ethyl group, and a

2- ( 2- hydr oxfredrihax ygwed i t uegi O Upr o g 041 3]and (12) A compound or a
phar macol ogi cal | y acceptable salt thereof according to (1), wherein the
conmpound haviRdyr thel garerralodioronably | Jubst atcoapobndgsetpest edl £co8ut he
foll ow ng group of compounds: - 14 -

8- [ 4- ( mor phio! Gh-#-SHDFHEERt 19182 wapht hyri di ne- 2- car boxani de,
4-[4-(4-ac%hﬁhggggrazin-l-vl)ohenyl]isocruinoline-6- car boxam de,

the substituent group y includes:
a hydroxyl group, a carboxyl group, a nalogen group, a
Cl-Cé alkyl.group, a Cl1-Cé alkoxy group, a di Cl-Cé6
alkylaminocarbonyl group, a di Ci-C6 alkylaminosulfonyl
group, a 4-morpholinylcarbonyl group, a Cl-Ce
alkylsulfonyl group, a Cl-Cé alkoxycarbonyl group, a Cl-
C6 alkylcarbonylamino group,.and a Cl-Cé6
alkylsulfonylamino group.
[0010]

Also, preferred aspects of the bDresent invention are

the following.



4- (propan- 2-yl oxy) phenyi ] i soqui nol i ne- 6- car boxam de,

4- ( 2- hydr oxyet hoxy) | phenyl] - 1, 6- napht hyri di ne-2- car boxam de,
4- ( 2- hydr oxyet hoxy) phenyl ] i soqui nol i ne- 6- car boxam de,

4- chl or o- 2-fl uor ophenyl )i soqui noTh+ne- 6- car boxam de,

2, 4-di fl uorophenyl )isoqui nol i ne- 6- car boxam de,

4- (di fl uoronet hoxy) phenyl ]i soqui nol i ne- 6- car boxam de,

8-14-[2-(tetrahydrow2 ran-é¢- et henyl): 1, 6-

napht hyri di ne- ZXgér O%Bn%gg{%cﬁ_%4%§%rtaf%€%%%§o lo%/"zir?:iby?%%e-%able

yl oxy) et hoxadiphemd d s0qu 1ok d 1165 6- Saf bpxaghdee:, & ;

N- et hyl - 8-f4-[ 2- (t et raﬁiﬁ%(ﬂzﬂ%yrﬁngg?' HWhEfein &' is a group

yl oxy) et hoxdlghamdl f-rbrb-trepht diy1 bl - 2r6apbexanlig8t i tuents:

N- net hyl - 4-{4-[ 2- (t et r ahydr o- 2H byr an- 4-

yl oxy) et hoxay Jmphierpli spguimol 4 nea bogat bgxanbdea halogenc Ci-C6 alkyl

N- et hyl - 8- (4-[ 2-(tetrahydro-2H byran-4-

yl oxy) et hogy]ptrenyel bhall @rarapht hy¢ 6 di hieeRy carbogantdei Ci-C6
8-{4-[.2-(2-hydroxyet hoxy) et hoxy] phenyl1}-1, 6- nabhthyri di ne-2-car boxam de,
4- [ 2- ( 2 RSHSEN BTHoxX] phety® ) | soqui nol i ne- 6- car boxani de,

4-chl or op%gln | )i ui nol i ne- 6- car boxani de .

4-f1 uor &p n‘é% iaigg'uiaﬁ‘bllr?%eg%q%r%R]aWﬂ%}Y substituted by groups

4- hydr 09 herly%g fl . G-ﬂ%r)ht ridi ne-2-carboxan de,

4- hydr oXypfréiyl®) itSequi bt i HERB=cdt Dok at aep P

3-fl uorq- 4 : e -1, 8- qﬁm ridine:2- carboxam de

1Hi ndo%— %—lﬁégji’a%ﬁl i nyﬁueéG&%% oxie.%/ d%,lgg%étugedbby groups

4- (1- met hylghlds =V I | noj.d nes6- xam de. [0014] (13) A
conpound orseglégh%?pngc%%é@ce;%%ce%%Cg%slgﬁ?t@‘t hereof according to (12),

wherei n the phanrmagel-egiyeald ynyc cephabl epsabhal sy ashygf ocht oxi 86.
(14) A pharmaceutical conposition conprising a conpound or a

phar macol ogircaldsy sadeentcabl fr@alihd hanesf ; aeeef dipgypog any one of (1) to

a-[
8- [
a-[
a-(
4-(
4-[

4-
4-
4-
8-
4-
8-
4-

NN AN AN AN AN

(13) as an active ingredient. (15) ' A pharmaceutical conposition
“accordi ng t2o VAT, cwieeiceiaptivenghiar radesiti tatedoppositups sslaseddf or
pronoti ng osteogenesis. (16) A pharnmaceutical conposition according

to (14), WHEOE & hehé Wisdrirarasut isaturcdhposition is used for inproving bone
. met abol i sm - 1%{17) A pharmaceutical conposition according to (14),
Wherei n thé fhaFfeéddtilcdr GG 4% TSRt ForteRePprevenpfon or
treatment of .a di sease_associ ated wi th bone netabolism (18) A

phar maceut isceafleccgr%%iio QB A& (AF9P wher ei n t he di sease

P f ol CRORS LB AR AT O LOROT O S s e d By araueSn e T

met hod for inproving bone netabolism conprising adni ni n effective

amount of ac-phakpeceuty cal, Lupast. aceor di to (14) to a mammual .

(20) A net %od forgﬁpr%e\%nnfcihr?; or tr‘eé%{}]ntg apéi?ésgg’se&aésoci ated with bone
met abol i sMa CorpBl $1R@»3dMINCH erlinigyany &S § e Cd b Ve DUNt s W s 85 cuteg

phar maceuti cal conposition according to (14) to a manmal . (21) A
met hod f or br evenbisngeQle dteentifigh ASiL P HSi SueGOPFHS) Y, adni ni stering an
effective anount of a pharmaceutical conposition according to (14) to a
manmal . Advant agébud Epfhpetsdobrl aveheiror d®tElcally acHetearpound of the
present invention has |ow toxicity and exhibits favorable disposition.

Al so, it h&§l&ntHsresdeRESiocHBrEnotd g lactioseandR’t Hs ai gnesef ul for the
prevention or treatnent of netabolic bone disease associated with reduced
ost eogeni ¢ SEBPEFEY FEPHL N 1@ HGHE 1o PR it abit Tt it usEXaspl es of such
nmet abol i ¢ bor&gjgivﬁgase i ncl ude f;st eapor osis, osteitis fijbr osa

(hyper par at'hyrordirsm S 5ol adi™d T nFF W heét M EgetyY s @ S¥ased~ whi ch
affects sygtenic,paranmeters of _hone .netabolism In particular, the conmpound
of the pr eg‘éﬁt%?)%vgn i ﬁ’ig tf‘sce“ft%dlrlpf‘ébre*s*e“fﬁrfe ostt’eG'grocr%asFr' 245 ated with
i npai red ostgogeni.¢.aki-hity.. Further ., appli 4.9n of 1he osteogenesis

Pr onot er of§ iﬁgg g%{ggeﬁ'ﬁgﬁyﬁive‘nt#{ﬂ% 2tﬂ%+3|%?éd{%&ldrt}ﬁo€edi cs for the
promoti on afi rheakbpaealyl,- k% rudnediagt ure, (2 done defect. and bone

di seases such as osteoarthritis as well as in the field of dentistry for
the treat menylokyperheoagnt andizsease.,y Etabidizati it fx@rtificial tooth
root, etc. is anticipated. Description of Enbodinents [0016]



The present invention will be described in detail hereinbelow [0017]

In the present specification, terns such as substituents used to denote a
conmpound have the follow ng nmeani ngs: A hal ogen group: A fluorine
group, a chlorine group, or a brom ne—gtoup A Cl-C6 al kyl group: A

| i near or branched al kyl group having a carbon nunber of | to 6. It is
preferably a nethyl group, an ethyl group, a propyl group, an isopropyl
group, or a tbu7zyl grol Wb .06 oup:. _ A group in
whi ch a car bonylﬁyg)r ozgp IS ob@luo(r)lclfrgo %rgg%?%?%%ﬁ%/l&%%ie %‘lgﬁ%‘%’f)llqe/l aroup. It
is preferabdylancpeetyt grovpiiah €bhyhgaphenyl group, asprop gg%&gonyl
group, an isopropyl carbonvl group, or a butyl carbonyl group. -06

al kyl sul forBA igr eupiydrodkh -atom, a ArIIOPhd Ngwish & sal fonyl;geoup is
bound to the aforenentioned C-06 al kyl group. It is preferably a

met hyl sul f agdugr oup, an et hyl sul fonyl group, a propyl sul fonyl group, an

i sopropyl sul fonyl group, or a butylsul fonyl group, of which a

met hyl sul fonyl grou oo wichylrs | frdvgdmarolpsisa by eepeepesiabte. A O -C6
al koxy group:. A gr oup in which an oxygen atomis bou2nd to the

af orenent i F 04206l k3T YFoLpe 2 ($) prisherabnyRa ard Xy qreduisr an

et hoxy gro a propoxy., gr ou an i sopropoxy group, or a t-butoxy group. A
Cl- 06 al ko%dc%? b%n%er]%/JOﬂb:glpduP' A group in which .a carbonyl group is

bound to the afor nt -06 _al kox [ .1t . is preferably a

met hoxycar bonyl (gére)g'z%p,dogﬂ)eog‘}n%éf%cfr@gjnﬁl‘{m%?%ﬁ(g?l%a]pjr%p‘gﬁ%%?%%%l group, an
I SOpPr opoxycaybony e D, - & . a nyk up, A:01-06_al kyl am no
gr oup: A groupﬁ%ﬁu&}liﬁr%nﬂegg#g?%%§a{>§§e¥mn??8nga 61?06wgf£§§ﬁ¥groups

i s bound t®’ansam MR aklon,s ap&@f@{ﬁbl@/rﬁlﬂerg}ylﬁm%-ﬁ O4HPs AN

et hyl am no group, a propylam no group, an isopropylamno group, or a

but yl am no gr oup.7 A0 bt calrkX yearh ame @i dWl G ML 1y accdoEouD i n which a
carbonyl am no grout is bound to the aforenenti oned 01-06 al koxy group. It

i s preferalfialta theatoxy carbomdragritno  gf bupwibe rain et hoxyeasbabyl ani no group.
- 19 - AC1l-C6 al kyl sul fonyl am no group: A group in which a

sul f onyl anifF®rcup( s bourte tapneie: laf beemehe i 6hed) C1- C6 al kyl group. It is .
preferably [aOOrEel't hyl sul f onyl ami nc group or an ethyl sul fonyl am no group.

[ 0018] . ] -

[Chemical formula 2]

(I-a)

wherein each substituent is defined as follows:
4 - - 3= T
R® represents a group selected from a substituent group «,
3 . - - .
R” represents & hydrogen atom or a Ci-Cé6 alkyl group

optionally substituted by a hydroxyl group,



A hal ogeno 01-06 al kyl group: The aforenentioned 01-06 al kyl group
that is substituted with a hal ogen group. Exanpl es thereof include a

fl uoronet hyl group, a difluoronethyl group, a trifluoronmethyl group, a
fluoroethyl group, a difluoroethyl groum -a trifluotoethyl group, a

fl uoropropyl group, a difluorooropyl group, a trifluoropropyl group, a
fluorobutyl group, a difluorobutyl group, a trifluorobutyl group, a

fl uoropentyl group...a.. ijél%l;orﬁpe_ vl grQup, a trifluoropentvl group, a

f 1 uor ohexyl group, a diflUorohexyl group, a trifluorohexyl group, a

pent af | uor agt , h%)@{ u | - up, nonaf | uorobut yl .group,
a chlor orre?ﬁylr}%jrr%&%?&as gil C or%rre%ﬁ%éggéf{oﬂ%?faagt rslﬁc]? ?6?’8#@&@"0@%03{), a
chl oroet hylyrgtoi; a di chl oroethyl group, a trichloroethyl group, a

chl oropropyl group, a dichloropropyl group, or a trichloropropyl group. A
hal ogeno 0116 alkexyc@otpgroup oThecahgegmenti oned 01-06 al koxy group
that is substituted with a hal ogen atom Exanples thereof include a

f 1 uor onet hoxyhytoegen aa i) vorloyetboxy group, a helbbaor gpetthpxy group, a
fl uoroet hoxy group, a - 20 - difluoroethoxy group, a trifluoroethoxy
group, a fItoropropoRsy ot dup;Ca W kY Lorbpropbxyrgrpupz hateppehaofdpr opoxy

group, a fl uorohut.ox roup, a difluorobutoxy group, a trifluorobutoxy
group, a f I(ﬂ%r%@@ﬁ]t ﬁ%igip'gr%ﬁl%g?ﬁ?l Q%T%ﬁeﬁ%gPBXygﬁPBHp, agCl-Cé
trifluor operhtﬁ/l a fluorohexy a di fl uorohexyl oxy group,

oxy..group, 0 oup,
a trifluor o%e%%%%@god}%ﬁgp?roau%’en? aft u‘oﬁbé%/hg%}gg?%hﬁ? drRBRaf Fud? opr opoxy
group, a nenafdaor té?ﬁ‘i’nc%aoﬂg)omgl gﬁ%%ﬁgg}[e%h&(ycggggp, a di chl or onet hoxy

group, a trichloro oXy group, oXy grodp, a dichl oroet hoxy
group, a trd0hl et dloxh G Py 8 £HLOT 09T OPOXY. gr oup,, @ di ghl egopr opoxy

- group, or a ?gi}chl or opr opoxy gr%ﬁ%. [0019] A O%}-(g68g§%?bafkyp g%oup:
~cyclic al kydligsous eon yIg @ &@s pboid Mabesnef i3yl ogBouht is preferably a
cycl opropyl group, a cyclobutyl group, a cyclopen?yl group, or a cycl ohexyl
group. A 03 0B -cy/c| a0l Kioenyi gy aappoup optAoga DUP sub¥hi €8l Bxygesugtomi s
bound to the aforenentioned 03-06 cycloal kyl group. It is preferably a
cycl opr opylsmdegraaupt ran Gy odudnit yt oyt g oo B, cycl opentyl oxy group, or a
cycl ohexyl oxy group. A C1-06 al koxy 01-06 al kyl group: A group in

whi ch the & dgt'éfentdBhed TRWs @ kidnayt bupsikes bbunted oby heratps enent i oned
01-06 al koxy group. It is preferably a nethoxynethyl group, a nethoxyethyl
group, an etNSGARA Myl Oy réo Uil Hht e $rox yat PP %:roup, a - 21 - propoxyethyl
group, an et hoxypropyl .group,-  or a. propoxypropyl group. A 01-06 al koxy
01-06 al koxy pglr%vurpa: Fryl gﬁog“%pou(ffiijng%fﬁ% ‘I’Tkég‘é@?%?fgn}?}’o%%ﬂu@i-% al koxy
group is b 0 farenent.ioned 01-06 al koxy group. It is preferably a
met hoxynmet %’o%}%%ﬁeo%rﬁogn r?et%%&te”t%%%&t g?%%‘ﬁ)? 'n et hoxynet hoxy group, an

et hoxyet hoxy (G Quh y &b RENOKWRF PREXYL " QYPs 0051 B, P [OPeXY, group. A di
01- 06 al kyl am no gryoup:’&} JM%’gr oupuE?n(%Lpioch t %‘%th %P%&%?eg nti oned

01-06 al kylg:GnQiss cdre: Ut 40 ANs @hd 10 G 0UPy + bty 'f preferably a _
di met hyl am no group. A di 0l-06 al kyl am nocar bonyl™ droup: A group in

which two ef stime lafopreanentdwinedt Oy 0Suted kit u GEOUPS @F QubPOUSE & Or 3
am nocar bonyl group. It is preferably a di methyl am nocarbonyl group. A di

01- 06 al kylfammec ardbetyiltentgratgpip B, A group in which an oxygen atomis
bound to the aforenenti oned 01-06 al kyl am nocar bonyl group. It is

pr ef er abl y 2a dithét AKX mocb oyt oxya Hroupib & Hf u0dd 08y a¢ kydmsi nosul f onyl
group: A group in which two of the aforenentioned 01-06 al kyl groups
are bound t5&&F AT forfAP ridupend t9¥euprief erably a

di met hyl am_naosul f.onyl, group. .
y a(Ei—gé)gﬁkéiy J%oup optionally substituted by groups

selected from a substituent group B,
a halogeno Cl-Cé alkoxy group optionally substituted by

groups selected from a substituent group B, and



A di 01-06 al kyl phosphonat e ester group: A group in which a
phosphonic acid is bound to the aforenentioned 01-06 al kyl group. :t is
Preferably diethyl phosphonate. - 22 - [0020] A 5- to 6-nenbered

het er ocycl i ¢ group: An azetidi nyl 1greup, a pyrrolidinyl group, a

pi peridi nyl group, a norpholinyl group, a piperazinyl group, an azepanyl
group, a 1,4-diazepanyl group, a pyrrolyl group, a thiazolyl group, a
pyridyl graqup i rORVH 4 Ay u -t dropy L.group, a

ot abydrofuranelc grouny & Lats ahydre sseiBorThal gy oune gy £5 L 048
decahydr oi i jny QU 4. -Prefera upstituents in the
conmpound h§§?§EQ$%§ égﬁg{d1 f&%%%%ég(?gb%ré£§§§¥o$#§a§: R1: a hydroxyl
group, a halegerirgroup, a hal ogen 01-06 al kyl group, a hal ogeno 01-06

al koxy group, a di 01-06 al kyl am nocar bonyl oxy group, a 01-06 al kyl am no
group opti anal Isursthstidrit eg-dye @ oupsis@tected fromthe substituent group
p, a piperazinyl group optionally substituted by groups selected fromthe
subst it uentd gWeUP¥Y,L @ncetraly dropyl dinglp greup-optional |y substituted by
groups sel ected fromthe substituent group p, a vi nyl group optionally
subst i t ut ed By AGrETEP YSEIrechBtY fFOoHR hed stbset Fakrergppupnploav01- 06 al kyl

group optional |y substituted by groups. selected fromthe substituent group
p, a 01-06 galol?&y ag?éuﬁ’iégﬁﬁqﬂ'ﬁaﬂgﬂp S5t7IMRd ByChTobpal et 88t EANYEom t he
substituent_graoup p, or - 23 - a 01-06 al kpxy O -Cb, al kox roup
%gti onﬁl :jy gsrgjllnl t’it t‘—ﬂutéle%Ol%‘ﬁ)Pngorlolun s SIS ed f o‘ﬁ?t%@%h’ﬁ%f??é‘éﬁ?ygr O;J[ri]) P

1 a hydr egep At amyak, A lggn_]cg;l%&, ; rogep_atom a nethy
group, or an é%hyl groupfﬂgtg' : -CH:(%lggé.gﬁggé’p%e?erable substituents

are as fol hd¥phol inyd sl e GFraup, @.jiypﬁépgdgﬁyypgr@ugydgogyl group
4-nmorpholin-1-yl, 4-acetyl piperidin-I-yl, ‘propan-2-yloxy, 2-hydroxyethoxy,

4- chl or o- 2-(fll-uer ephenymi nddr s uanophenys , adi &1 uog onet hoxy,
2- (tetrahydro-2H pyran4-yl oxy) ethoxy, or 2-(2-hydroxyethoxy)ethoxy, R2: a
hydr ogen atadiylandmloorimergricuyy, @rouwp flaiodi nel-gteupl ky RBhosphydsogen at om
and Z: -CH= or -N=. '
. "ester group, a Z-tetrahydrofuranyl group, a 3-

tetrahydrofuranyl group, a Cl-C6 alkylcarbonylamino group,

a Ci-C6 alkylsulfonylamino group,

an alkyl! group optionally substituted by groups selected

from & substituent group v,

an alkoxy group optionally substituted by groups selected

from a substituent group 7,

_a d-tetrahydropyranyloxy group optionally substituted by

groups selected from a substituent group v,

a C3-C6 cycloalkyl group optionally substituted by groups

selected from a substituent group vy,

a C3-C6 cycloalkyloxy group optionally substituted by

groups selected from a substituent group v,

a 4-piperidinyloxy group optionally substituted by groups

selected from a substituent group ¥y



[ 0022] "Al'so, a conpound having the general fornmula (I) is preferably a
conpound having the general fornmula (ia), and preferabl e exanples of the
substituents in the conmpound having the general formula (la) are as
follows: R2: a hydrogen atom or a hal agen- atom R3: a hydrogen atom a
met hyl group, or an ethyl group, Z: -CH=or -N=, and R4: a di 01-06

al kyl am nocar bonyl croup, a 01-06 al kyl group optionally substituted by
groups sel ecte

01706 al kyL® or SUIS ORtT BRGl 15 SUbCE 1 ¥iTes Lohy o g bhisec Ceptfatesr o t he Lubs

ituent group 43 1M : & a xa f the substituents are
as foll owsgﬁ Rf:S asehy r%%nnpfactﬁgﬁ]‘{ %‘?‘E:%T%.S%@gggh%? g’r a fluorine group,

R3: a hydr eggyipd:irdl gidip BprMbnadd Rdbsai Pde08 Bl Kyl gpoap, a
hal ogeno 01-06 al kyl group, a 2-hydroxyethyl group, a

2- (tetrahydra-a2t<py rivond-a ydaxn etdwic g5p8Rp Pr a 2- (2- hydroxyet hoxy) et hyl
group. [0023] Furt her, prefera3le conpounds havi ng the general
formul a (1)@ arédathelhormse desorybedy igr &xanpbesonantyt Sebf ol toneagbgonpounds
a e particularly preferable. 8-[4-(norpholin-4-yl) -

heny1] - 1, 6-97apitshyad digtee D - xem boxai sfel tuent group v,

4-[ 4- (4-acetyl pi perazin-| -yl i sogui nol i ne-6- car boxam de,

4-[4-(prOpéhl%a%ﬂqfﬁyfﬁﬁﬁﬁylﬁ%éﬁ;ﬁ%ﬁ| i PIERBE LR bBR sy dgroups selected
2:%2:5%:253&%§§§%29 4£E§%HQ;%%gﬁ?aorﬁgﬁig?ggsbg;ahiggfboxanlde, |
ogui nol | Re 8- caphonan e ST o [ TarBhet ok by groupé defLiLegropneny
Premy ] SoRAe M e e 8, = (L e 2 e, - 25
4-{4-[ 2- (t etyeataysdy 0- 2H pyr an- 4- -

yl oxy) et hoxy] phenyl }i soqui nol i ne- 6- car boxam de,

N- et hyl - 8-tfd [s2(dtettadindra-Ahb By Lak-14rde s :

yl oxy) et hoxy] pheny1}-1, 6- napht hyri di ne- 2- car boxam de,

N- net hyl - 48] Ayjozqetvelt raabyadr 0-2pyr@ny 4-group, a halogen group, a
yl oxy) et hoxy] phenyl | i soqui nol i ne- 6- car boxami de,

N- et hyl - 8- 2. EtHaf R 21 gyt 1koxy group, a di C1-Cé

onxy)ethoxALi__[C eny1} -1, 6- napht hyri di ne- 2- car boxani de '
8-.{4-[2-(2-%9%3-“ / %ﬁ&%%%ﬁb@]%nyﬁ|d-ﬂi,%l-%p#wj@qul%%@bbxam de,
4-{4-[2- (2fpydpoxethead sthoxy) phenyl )i sogul 1ol i ne: - gar boxani de,
alkylsulfonyl group, a Cl-Cé zlkoxycarbonyl group, a Cl-
Co alkylcarbonylamino group, and a Cl-Cé6
alkylsulfonylamino group, and
. the substituent group & includes:
a halogeno C1-C6 alkyl group, a di C1-C6
alkylaminocarbonyl group, a phenyl group,
a Cl1-C6 alkyl group optionally substituted by groups
selected from the substituent group B,
a halogeno C1-C6 alkyl group optionally substituted by
groups selected from the substituent group B, and
a Cl1-C6 alkoxy Cl-Cé alkyl group optionally substituted

by groups selected from the substituent group B.



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

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

8- (4- hydr oxyphenyl) -i, 6- napht hyri di ne- 2- car boxani de,

4- (4- hydr oxyphenyl )i soqui nol i ne- 6- carbaxam de,

8- (3-fluoro-4-hydroxyphenyl)-1, 6-napht hyri di ne-2- carboxam de,

4- (1Hindol-5-yl)isoquinoline- 6 car boxam de, and

4- (I - met-hyl -gldt4 ndol- 5-yl )i soqui nol i ne- 6- car boxami de. [0024] The

phr ase "optlonally substituted by" refers to either belng unsubsti tuted or

bei ng substitut ed)by epgdirtdrae aSLﬂzﬁfrﬁé@&iéalcal -lefmLreatment”

refers to curing di seases or synptons. arnaco%oglcally

accept abl e ssaltt tHereof "adefeisngoca sabt t:haieﬂﬁnl?belélsz?%@év@gé@d' cine. R

- 26 - compound of the present invention having an acidic group or a basic

group can k&bt & nedl@sire bastwo sabt or fanoachdi grsapt through reaction

wth a base or an acid, respectively; therefore, such a salt is referred to

as a "pharnacoldélcﬁqummgw%mahi@sﬁﬂa“mamﬂkmﬁlCcI%yﬁ&nG&pEﬁmManples of a

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

i nventi on el ude APl IRATOTRLRY Sal { /5ueh 48) a woerarnshl tis & pot assi um

-salt, and §1c{th|un1salt an qgggilne earth netal salt such as a magnesi um

salt and a cat'cidim At &h bt cIb3sPc <hl ¥ sBERY AsTRAUP-

N—nethylnnrphdll sal t triet Ianlne salt, a triput Ianln salt, a

dllsopropylethylgnlnz sapﬁound fﬁic ST 1R f 4Ly pi peri dine

salt, a pyrddie saldos %&oﬂwrﬂ§|4§'§9§y5+g'8§ 53| ttoangi a 8}189' Lpe salt;
sa

or an amno acid salt such as a glycine ysi ne an arglnlne
salt, an omii thi Be ggahip, s@l@'cﬁéte@mf@o@fm&esa‘*égl&n%@rbwr c acid salt,
of mhlch an alkali netal salt I's preferable. [0025]" Preferabl e exanpl es of
a phar macolsagiscaltdyeraccept abl e "acidic salt" of a conpound of the present
i nvention include a hydrohalide such as hydrofluoride, hydrochloride,

hydr obr omi de,diarid 184dreoli lodiade, nere iongangcoaej d salt such as nitrate,
perchlorate, sulfate, and phosphate; an organic acid salt such as | ower

al kanesul f Gn&tle Such '8l msthinenil foratey swhbstiovonetanesulponate, and

et hanesul fonate, - 27 - arylsulfonate such as benzenesul fonate and
proluenesuﬁﬁéﬁﬁﬁ? éﬂfQWgﬁﬂﬁ(?%Rﬁ?ﬂ@%ﬁmtS@C@UBSBaOQQQIe mal ate, fumarate,
succi nat e, C|1jg§a .ascor t trate oxal ate, and nal eate; and an am no
acid salt Such as & gﬁoyxél sacit @#y%’??féps%mlo%%g?ﬁ?ﬁ%l%%?d an

orni t hi ne %gl Iut %ﬁngsalt and_an agpartlc acid salt, of which a
hydr ohal i d&; 6%rt|cula T Gt IET i TEOST Lyt %ﬁ%ﬁ%r ble. [0026]

A conpound of thewrm%pbumnwro% O A HATREA).0gi, ¢ faldacdcgaptanl e salt

t hereof nmay absorb water, contain hygroscopli ¢ water, ydrate

when | eft lsralt+h&;r@tmb3ﬂ0h&rr%v%r§:ubd@céﬁ>d $:0e r@ﬂb"ﬁ‘taéé' F@I' Phe J0E, Pr esent
i nvention al so enconpasses conpounds in such various forns o % rates,

sol vat es, &\dierystiabupokymerpks. @82 #he f 01 IAWCORP QYA &yihe present
invention a pharmacol ogi cally acceptable salt thereof, or a. solvate

t her eof naﬁdb@-pﬁ@@&ﬁw ‘as various isomers such as geonetric i soners
including a cis-form a trans-form etc., tautomers, or enantioners such as
a D-form aRdCdmae fadfkﬁnl dEFerdi iy Rl Qden&i Gi-@F ol natoam, of 2-
substltueng ; Unless ot herw se speC|f|caIIy restricted, a conpound of the
present i nvERt S48y & |2 oft e healey deomt v st er eoi soners, and a

m xture COI’lLaI I’ll I’l% these i soners and2 StEI‘EOI soners in any ratio. A mxture
v1 hyi group, and a

. 28 - | -hydroxyethoxy)ethyl group.
[0013]
(12) A compound or a pharmacolo glcallv acceptable
salt thereof according to (1), where:in the compound
having the general formula (I} is a compound selected

from the following group of compounds:



of these isoners can be separated by publicly known neans of separation.
A conpound of the present invention also enconpasses a | abel ed conpound,
nanmely a conmpound of the present invention in which one or nore atons are
substituted with isotopes (for exanple,142H 3-, 13C, 14-, and 35S). [0028]
Further, the present invention also enconpasses so-cal l ed prodrugs of a
conpound of the present invention. A prodrug is a conpound having a group

t hat can be _conv 0 u : up, a carboxyl
group, and%t h[(e)ﬂl ?’Lé%q}d e 4a(r)&rrp(rj% %l}gjg? ﬁe6| éﬁ%ﬁg)ﬁlkg%ghgdr ol ysis or
under phymdyﬁnyggﬂuﬁgndltlons Exanpl es of a group form ng such a prodrug
i ncl ude ones described in Frog. Med., Vol. 5, pages 2157 to 2161, 1985; and
"l yakuhi n mewmmdﬁﬂdﬁédﬁﬂﬂﬁﬁéﬂaiiﬁumlﬁlipﬁénﬂEY@bgaﬁﬁﬂleBepbar”HCGUtlCa
product) (Hirokawa Shoten Ltd.) Vol. 7, Bunshi Sekkei (literal translation:
nol ecul ar desilgmarpaiges 163 to 198. Mire specifically, exanples of a
prodrug of a conpound of the present invention having an am no group

i nclude a conffourR dRRNWEIoH Q#ie) rre ol b eoguisoatykabedarabkyhated, or
phosphoryl at ed (for exanpl e, the conpound in which the amino group is
convert ed ﬁﬁﬂ& S COYAFGYIY S IRy PN evev YT Anf nbeRRbBKyEdine-2-

(5-net hyl - 0- 1 3- di oxol en-4- yl) et hoxycarbonyl, tetrahydrofuranyl,
pyrrolidyl HBI dl oyl oxynet hyl , and tert- butyl) Al so, nore

speci fical |y x [ conpou resent

i nvention havVﬁg a ydr%%ﬁ%ﬂ)%ghf %¥u lsoqc%ﬁpghﬁﬁ Caﬁp8haWhgghydroxyl
group is aqwmﬁtﬂ%loaﬂcl%%tl%r oy YL 8t et o 01 Oéaéggb&{;g{n gganple, the -

conmpound in i ch the hydroxyl “group |s converted i nto ace pélnlto

propanoyl, i vgloeif 1SueEIHEny fn@syhindl anyl ¢- @ngoxamlae,
d|nethylanlnonethylcarbonyl) Al so, nore specifically, exanples of a

prodrug of 4 [Gonphuiccafortdithresedny NVess f@inbavhageacsapbxmt 4gr oup

i ncl ude a conpound in which the carboxyl group is esterified or am dated
(for exanplée;{ 4He clamrowaig d o -viti oy it dve- £-ay boxy) egnoxp] pBeﬁphyLiesterlfled
phenyl -esterified, carboxynethyl-esterified,
d|nethylamﬁﬁﬂﬁﬁﬁﬂﬂldkﬂﬁﬂﬂﬁq&ﬁPOXﬁmﬂﬂQw1oxynethyl esterlfled
ethoxycarbonyloxyethylester|f| am dat ed, or nethylanldated). [ 0029]
(Productloﬁlﬁﬁﬁﬁ%D trahy RﬂnﬁﬁnﬁﬁF%ﬁ ﬂﬁe present invention can be

produced by .a Yl rious publicly k roducti on nethods, while
t aki ng advéﬁf§§) %3%3F55¥€F55%?%%Fﬁ%3 gtﬂ%r%aE?Elg?ructure of the

conmpound oy, 1ng _of, stit E les of publicly known nethods
i ncl ude neth r’% E}es%rl befp&b o %ﬁ%ﬁ i~ &ROUP PREPARAT NS,

second edi tyj1Qfy) %%%@Mlg%h%%%ﬁﬁ -1 '@-naﬂ'}?@g\érfﬁ'gne f%np%?tESQghygeO ganl ¢

Tr ansf or nat’i ons™ ubli shers ‘I nc and

product i on xefmea iGaMaeynd [of- the: AIBse - 2gw§?fégn4_dependlng on the ki nd of
functional group, it nmay be effective, fromthe production techni que point
of - 30 - wicew,) dthopyqteein e §amncinonahe 96 otPriobxami @y, materi al or

i nternedi ate conpound with an appropriate protective group or replace the
functi onal Ngreouyy by -d 4r-dadi (oecorverte-blie-gy oap-4n advance. Exanpl es
of the functional _group i ncl ude an am no group, a hydroxyl group, and a

car boxyl gﬂ@dpﬂ’ v ogwd mpleasy 10~ 1JﬁrQﬁmhtmyIM@ageG&pcahbmsmmidﬂcIude ones
described in "Praotective Goups i anic Synthesis (third edition, 1999)"

written by °T.\Mr (G den @Yﬁlﬁd’@’e@hWSe ey ettive groups can be
approprlatefé)%ﬁlected |% accordance with their reaction conditions.
Accor di ng '8 e de SroEnR dfaEPQﬁ%ﬁ%%xrconpound can be obtained by

i nt roduci ng, _t,he ub tltuent d carryi.ng out the reaction, and {hen

r enovi ng t%e{gr&?ec?lvg gréup (ﬂpﬁ%f tgé% g ?%%yéUbE?gTh%ﬂtlT%t a desired
group, as negded... ;4 Further, a prodrug of a conmpound of the present

i nvention can bé produced by, sinilarly to the aforenenti oned protective

groups, i nyoduGG rd3ReG 1T fédH&&HblfHéLGL*£W%f?%£I&§| or internediate
conmpound, or carrying ouf the reactions using t compound of the present

i'nvention producatortheengaoti iy calb ben£ag Lk £ Oxltm bye appl yi ng a met hod
publicly known to those skilled in the art such as net hods normal |y
per f or med, &f-or4-exaimplxephestyeni-fi oatr e < layd tat h on2 - dehyet ahi @9, and

hydr ogenat i on. Her ei nbel ow, the production method of the conpound of
the present invention will be described. However, the - 31 - productlon
method is not limted to the bel ow descri bed nethods in any way.



[0030] [Chemical fornmula 3] Method A A-1 (I1-a) (i) hydrolysis then
(i1) am dation In the above diagram R, R2, R3, R4, and Z have

t he sane neani ng as above, and L represents a protective group of a

car boxyl group. [0031] The af orenentionéd-producti on nmethodis mainly
conposed of the step (A-1.):.a coupling reaction using a palladi um catal yst
and the step (A-2): an am dation reaction step. - 32 - The

af or enent i Qn 2QQH£;' t\h, Ind S MRiply. ¢ ed of the step (B-1):
a phenol at ?oﬁqr—gl cti or%{ﬁﬁrgﬁs)pg%%%nz ‘:.'Iggpﬁe%?ﬁ%e?%glr 171 cation reacti on,
and the step (B-r3)iocrdN. A EMIQBHEACE ] ON; 6-naphthe: ¢ oL enent i oned

production nmethod (C) is mainly conposed of the step (C1): a coupling
reacti on usian@oxzpaldsadi um catal yst and the step (C2): an am dation

reaction step. [0032] The step (A-1) This step is a so-called Suzuk
coupl i ng, d@-dddplimip r-€actl )oins ampi i lai ped b -ack xivo cat adiy standy whi ch a
conmpound (I11-n) is produced froma conpound (II-n). This reaction is

per f or med i4m (tth@egheslende iofdal pat ¥ ladi epaehn @l yse- 6acd flganatni@e based and a
solvent by heating. This coupling reaction can be performed in accordance
with the métWdds described in, for exanple, Tetrahedron Letters, 32, 20,
1991, 2273-2276, %et ahedron, 49, 43, 1993, 9713-9720, Synthesis, 18, 2007,
28532861, Angewandt & ERERCENY ffe AnRiodHaC BRI G, L Y46 COEP 5057,

3135- 3138, rnal_.of the Anerican Chemical .Society, 116, 15, 1994,

6985- 6986, Ség#er%‘c?ﬁﬁoefts,acfé?mﬁld}gl 7197 SAE "Dt het i ¢

Comuncal 320} A 20 SO B Aglppig s g2 o 200,
Chemistry, 68, (14) A pharmaceutical composition comprising a
compound or a pharmacologically acceptable salt thereof
according to any ons of (1) to (13) as an acﬁive
ingredient. |

(iS)'A pharmaceutical composition according to (14);
wherein the pharmaceutical composition is used for
promoting osteogenesis.

(16) A pharmaceutical composition according .to (14),
wherein the pharmaceutical composition is used for
improving bone metabolism.

(17) A pharmaceutical composition according to (14),
wherein the pharmaceutical composition is used for the
prevention cr treatment of a disease associated with bone

metabolism.

—

(18) A pharmaceutical composition according to (17},

wher

m

in th

0]

disease associated with bone metabolism is

osteoporosis.



24, 2003, 9412-9415, Journal of Organic Chenistry, 68, 20, 2003, 7733-7741,

Jour nal

of Organic Chem stry, 70, 6, 2005, 2191-2194, Synlett,

13, 2005,

33 - 2057-2061, European Journal of Organic Chem stry, 8, 2006, 1917-1925,

Organic Letters, 8, 16, 2006, 3605-3608,6 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, 1429_14%@7 bpgéﬁhmih%é¥‘¥%5¥%é9ng bone metabolism,

comprising administering an effective amount of a
pharmaceutical composition according to (14) to a mammal.

(20) A method for preventing or treating a disease

associated with bone metabolism, comprising administering

an effective amount of a pharmaceutical composition
according to (14) to a mammal.

(21) A method for preventing or treating
osteoporosis, comprising administering an effective
amount of a pharmaceutical compesition according to (14)

to a mammal.

‘Advantageous Effects of Invention

[0015]
The compound of the present invention has low
toxicity and exhibits favorable dispesition. Also, it

has an osteogenesis-promoting action, and thus is useful

for the prevention or treatmen:t of meiabolic bone disease

associated with reduced osteogenic ability relative to
bone resorption ability. Examples of such metabolic bone

disease include osteoporosis, osteitis fibrosa

(hyperparathyroidism), osteomalacia, and further, Paget's

disease, which affects systemic parameters of bone
metabolism. In particular, the compound of the present
invention 1is useful for senile osteoporosis associated
with impaired osteogenic ability. Further, application
of the osteogenesis promoter of the present invention in

the field of orthopedics for the promotion of healing of



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, Org. Biol. Chem, 1962, 84,
4457, J. Am Chem Soc., 1973, 95, 875, and J. Am Chem Soc., 1981, 103,
7090. The step (2-1) This is a step for converting the conpound
(1111 of Hold G gthaduced ddiouaedbe, siap bond) 4otelblel) (l0Ka2 compound
(I'1-a). Although a phenolic hydroxyl group I's protecte wth a protective
group in thereompamd ((ild lad)warl (44 116) thihiscstiepsr gopvescthesprotective
group. The deprotection of the phenolic hydroxyl group can be perforned in
accor dance thiet i rdfeanimeaxargd eyetheisredi Hodsidesse| bedabnliProt est bye G oups
in Oganic Synthesis (third edition, 1999)" witten by T.W Geene and P. G
Wits. The strdpfiR-12)] to@h -root, <this ssepntscapsvedal | ed M tsunobu
reaction, a condensation reaction by which the conpound-(ll-a) is converted
into a conpound (lll-a) to forma phenyl ether. The step (B-3) This is
a step for converting the conpound (Ill-a) into a conpound (l-a) by an

am dati on MEXEHSI L OFhéte ERRPCYMRFHet hods for this amidation reaction step
a net hod ofuﬂfQﬁctly converting an ester group into an am de group
simlarly to gh step (A-2) or a nmethod in which an ester group is
hydr ol yzed and en i e .condensati on, reaction with amne. The
step (0-1) %gﬁi§§g%ggkign§%§%}Ca S§9%8&¥ﬁﬁ?e%%ﬁb ?%g?qégtﬁﬁbTing
reacti on usidia;aald.adi um catal yst, by which a conpound (I11-c) is
produced froma conpound (Il-c). This step can be performed simlarly to
the step (A0L)L7])The step (0-2) This is a step for converting the
conmpound (Il1l-c) into a conmpound (I-c) by an am dation reaction. This

am dation react iontbanplbesperf apred fSidadiasd,y dorddhessdtepad B-3). [ 0034]

A conpound OF the present invention produced by the aforenentioned nethod
can be i solsabed g idssst ty cerpubd | @] yokpownd neéhedthé of oeXanphe,
extraction, precipitation, distillation, chromatography, fractional

crystalli z&S3é1%nd recrystallization. - 35 - Al so, in the case
that the cqnpound having the general formula (1) of the present invention
or a produét "Gt 99fi%e Fat e thereof contains asymmetric carbon,

enantioners exisgt. Each of these enantioners can be i§oI§%$d and purifie
by standerd methods"Such ad FHact forfal™ Triytt a99 %t iOn T s& T Ftact i onat i on)
in which a tiomer is recrystallized with an appropriate salt, and

col um chr omat ogr aphy. Exanpl es of reference literature for a method of
separ ati ng pan jenantiiaer f4QPpracemates include J. Jacques et al.,
"Enantionmers, Racematés and Resol ution, John Wley And Sons, Inc." [0035]
The conpound of At henpeesent biravemiicor 1hasl | dmXi Ll ing and-exibi ts
favorabl e disposition, and al so, has an excel |l ent osteogenesis-pronoting
action. Hemecgbetrhefcanpeured ofitt He presentadlnyentiarnh@argheagises for the
prevention or treatnent (particularly, treatnent) of diseases associ ated

Wi th bone métaboldrsmrsuch rarost evporosi an Pagetosyti sease, obr bane; and
osteoarthritis, and thus is useful. [0036] Wen adm nistering the conpound
of the pre®&nt’l i9FPe¥t-i on or a pharmacol ogical |y acceptable salt thereof to
-~ a manmal (ng%Lp arly, a human), it can be adm nistered systenmically or

| ocal Iy by”t ré 6Pl 0% rar&itteral 9T Btk e. [0037] - 36 -

A group in which a carbonyl group is bound to the
aforementionéd Cl-Cé6 alkyl group. It 1s preferably an
acetyl'group, an ethyicarbonyl group, a propylcarbonyl
group, an isqpropylcarbonyl group, or a butylcarbonyl
group.

A C1l-C6 alkylsulfonyl group:



The dosage form of a pharmaceutical conposition of the present invention is
sel ected depending on the adm nistration nethod, and is producible by
preparation nmethods normally enployed for various kinds of fornulations.
Exanpl es of dosage forms for an oral pheg neceutical conposition include a
tablet, a pill, a powder, a granule, a capsule, a. liquid nmedicine, a
suspensi on, an enulsion, a syrup, and an elixir. Medicines in these dosage
fornms can be pr y: .St an »1 USL.Ng_any agent, p riately
sel ected as neede I%ﬂ%ﬁféﬁﬁﬁgQ?LgEgﬁggfﬁéy}ygE%pFoﬁédbggngdggt%ggs such as
an eXP|p|en§foﬁbﬁéﬁEE%me@-@15¢@t§9k99tqréuégbrtgaﬁé’oae§¥§££ﬂ 9,agent, a
swelling aid, a coating agent, a plastrcizer, a stabifizer, an antiseptic,
an antiOXidﬁ@ﬁhyiﬁ&l&&ﬁﬁﬂﬂgr@u§9|Hﬁiétﬁkmguﬁkgnyq %Q%Q%Dd%ng agent, an
enul sifier, a sweetener, a preservative, a bufféer, "a diluent, and a
hunmect ant . .pfQ03Bju Exanpl esr ofp dosagesbprapylletla@opanent-engl phagnaceuti cal
conposition include an injection, an ' ointnment, a gel, a cream a
poul tice, amaekrvsbionyh §nbrapanti whsphay, manheyeudropylagtasal odr op, and
a. suppository. Medicines in these dosage fornms can be prepared by standard
met hods, usi'hotdhyl et app¥ PP at el ose| peeédrablreeded from anpng t hose
normal |y enpl oyed_as. additives such as a stabilizer, an antiseptic, a
solubiIiziﬁg(§¥3ﬁﬂf%ﬁﬁﬁ%t%ﬁﬁ?pé - 37 - preservative, an antioxidant, a
fragrance, a ge%]ig% agent, aﬁeutralize{gl,1 a solubilizing aid, a buffer, an
i sotoni c agent, ‘a“SOrfactant’t @ Bt IS 2 bURFEF, PN stOsFE§ enhancer, a
humect ant, j 51 16 Ao 0 , suspendi nt, and a

2e dddd Bl 3 HbRRSPI P o Pt ﬁgé.gég S UED e MO Q0P &

bi nder. [0039] The dose of a conpo e gener% (1) or a

phar nacol ogi&ald 4, apcapt a varj epdi og the synptomns,
age, body meighf*zand fhea%?ﬁﬁeﬁﬁéiggfggéf ofbgﬁgggpugg?ggbeggdninistered

i n combi natisprdiaweyefsont®r net |y, « 3 eosRpPUgdonpyi Ng the general fornul a
(1) or a pharmacol ogically acceptable salt thereof is preferably

adm ni st er éd ¢In-G6 raangex wofa b1 ngréa@o 1000 ng, in terns of the anount of

t he conpound having the general formula (1), per adult (presuned to weigh
approxi mately 66 kgpuperindodd chsystamimally arodmcas | lyoumdiceo tohsever al
times a nonth, once to several tines a week, or once to several tinmes a
day, oral | VIRTsRaERiered IGL - ad oxhedfaepavehiouss row feconty nuousl y for
one to 24 hours a day. 0035% O her active ingredients can be used in
combi nat i o SMAHYE FE TONPERPYYBATBP Y hedpPEBent i nvention as
needed as | A8, SU ngqfive i ngredi ent does not ingair the efficacy of
the present imvention Y= 5N prdsent P hoRntY oAT3Pe8 ! eBEBHBass&s2a net hod
for preventing/itJ gggéﬁJﬁeigégﬁnentioned di seases, conprising

adm ni stering a conpound 0 e present invention or a pharnacol ogically
accept abl e psalt-ddenegfiamin3&rodhe present invention -further enconpasses
use of a conmpound of 'the present invention or a pharnmacol ogically
accept abl e sal t at bepeef ihokntike predudt i of rd-hanaf-orsmentdoned

phar maceuti cal conposition. [0041] (Formulation exanple 1) Powder

Fi ve grans adfkyd compound ofodired presemtaniwengtoap . 89% g Hf | actose, and
100 g of corn' starch are m xed by a blender to give a powder. (Fornulation
exanpl e 2) r@sdeyladly a niEitvey igmmaimso of reueongoueth of atheo pgesep; anvention
865 g of lactose, and 100 g of | ow substituted hydroxypropylcellul ose are

m xed, fol [FEWEY UAR & iHE BIP -ofar30igs qpfp Bl Adls aqueows, sot udi on of

hydr oxypr opyl.cel | ul ose. The resulting m xture is kneaded and granul at ed

usi ng extr%%“‘ Fratul%tiBh equi prent, and then dried to give a granule.

£ C1-C6 alkcxycarbonylamino group:

A group in which a carbonylamino group is bound to
the'aforementioned Cl-Co6 alkoxy group. It is preferably
a methoxycarbonylamino grouo or an ethoxycarbonylamino

group.



(Formul ati on exanple 3) Tablet Five granms of a conpound of the present

i nvention, 90 g of |lactose, 34 g of corn starch, 20 g of crystalline
cellulose, and 1 g of magnesium stearate are m xed by a bl ender, followed .
by tablettino using a tablet nachinetqgqgive a tablet. [0042] (Test
exanple) (Test exanple 1) dsteotiast differentiation test ST2 cells,
muri ne bone marrowderived stromal cells, (obtained fromRI KEN) were used.
In this te%tl&) a‘c,l\éE'\%ﬂ%fd_ﬂ aLhJéPbta,l ned from 3 BCO BRL Cat. No. 10370-021)

cont ai ni ng o (V] V T Hactivat et ¢aPf °88f um (obt ai ned from Hycl one

Laboratories, |IRnc d 1% (w/\v) of icidlin-St in_ Liquid
(obtained from % E%S%%Rl_l%cé{r{ml{%.a %@%%%&L%Cgréfﬁgér%w,b% rtl)((rji]e%/(ij ated as
10% FBS- aVEMe WoT &880+ tS_t s bl ¢ uri er f in a C2
i ncubator (37C, 95% hum dclgr??/él In@S%/oéO%Z(j)ﬂk Coﬂélfmﬁfhe g?o%%%lﬁﬁb%e tells were
det ached winidt hd Indu 1oforay hRb%e t ¥PsH No SOhHt EOAy( oht abnedafi am G-BCO. BRL
Cat. No. 15050-065) and dispersed in 10 raL of 10% FBS-aMEM Siubsequently,
the cells wWe&ta&ol | ected by centrifugation (25C, 800 rpm five mnutes).
Then, a cell suspension containing 40000 of the cells/nL of 10% FBS- aVEM
was prepar éd.hafiegaret ICkuspensioh wesubhen di spensed into 96-wel | plates

(the product of Falcaon), 100 gL per well, at a density of 4000 cells/well,
fol | owed by cul £ AdOFEFeI IRacs CITd- @ hel el | srowxceprt fo? t he

bel ow descri,%e(r:jh.v%el I Cg{:1on.ta}ilni a control gr oup, the compound was di spensed
at final cOMCENtratiShd’ o’ & 0121093, 99°40 - arfdk Ml &/ MHer ol the wel | of a
control gr . | spens at a fipal,.concentration of 0.1% (v/v).
Af t er fourqg](%fs o$ Qﬁcnﬂ%uog‘{onnge,tq%% P QALIREY 8?%\1%5?%&%0%%?:15@ ( ALP)
was neasur ed ;i  £AGHHHAMP. 44]_ Th P activity was
per f or med §§_ffgl | ows. That C’i”é(?p%’hea @%F%?nggﬁﬁgggﬁ%gh%f the culture - 40
- plates was ooy remyed. a E@ﬁbﬂt@&o@@ﬁyih?%%,shgd by di spensi ng
100 'AL of Dul becco's phosphate buffer (obtained from G BCO BRL Cat. No.
14190- 144) fandridperopy@nmtdigp | ta A £Rhbrbysabel sgkstippnzcontai ning 10 nM
MyC12 and 2% (v/v) TritonX-100 (Signa) was prepared and di spensed at 50
1AL/ wel |, frolilfidwed dpratvilr rgmypuat a obhud eojpet at ugeofioy &ive minutes. An ALP
substrate sol uti on_containing 50 nE di et hanol am ne (Wako Pure Chemi cal

| ndust ri es AUftldor abatt y INGI r @99~ 08 1912) £ hwelr Qoutivd pak bvpphenyl phosphat e
(Wako Pure Chenmical Industries, Ltd., Cat. No. 147-02343) was prepared and
di spensed &t USCARETYHE FITAEy verd  B1ereesEahdIaPUPoom t enperat ure for 10

m nut es. Sl,leS uent Iéjy absor bance wa measured1b a.mcropl ate reader
(Bi 0- Rad LaBdrat’sries ™ Yie. 9508t 13 n%lT%EO%%¥Ur ReWP: val ue of the control

group of eaghpl ' 1#%02/ the increase (99 _in al kaline phosphatase
activity i gﬁt %glot%%te%&o ou(gnucﬁ’adadi% |%Ir1f%?%érﬁ<g%g gaPell ated, which was

assessed asgchhe rdey e osieqhl a i i ati 45] In this
test, the %orrpounds rg)%tgxyalrrp es 1 ﬁgo %}%;?%‘gg}%%{éfggl é%gu 11%t o0 118

exhi bi t ed @@niaqqmm&fylzw@g, DT & 1 Hir &h&ahd _pegpg@%phgt ase activity at
0.03 ic3/nL. (Test exanple 2) teoclast formation-inhibition test

Ei ght een day-colld rloGR thiyde qreuipure hasesh f s oomdapan $E&ip) ng. and used in
the follow ng experinent. Mce are sacrificed by cervical dislocation, and
the left amitioroethyl group, a dichloroethyl group, & '
trichloroethyl group, a chloropropyl group, a
dichloropropyl group, or a trichloropropyl group.

A halogeno Cl-C6 alkoxy group:

Th

Fh

]

atorementicned Cl1-Cé alkoxy group that is
substituted with a halogen atom. Zxamples thereo?
include a fluoromethoxy group, a difluoromethoxy group, a

o

trifluoromethoxy group, a fluoroethoxy group, a



- 41 - right femur and the tibia are excised. After renoval of surroundi ng
tissues, the fenur and the tibia thus excised are mnced with scissors. To
the femur and the tibia thus m nced, 10 nL of 15% FBS-aMEM i s added,

foll owed by stirring for one m nute. Subsequently, the supernatant is
collected, which is filtered through a cell strainer (Becton, D ckinson and
Conpany). .Then, a suspension of 500 thousand cells/nL of 15% FBS- aMEM was
pr epar ed. T(Elle, ue(l)% s s(ger]si on is thgn.di spen%%l into 96-well mcroplates,
100 4, per WelT OB R @éhsPt VU Bf B0bDO CEPESARIOEY A5A%ued by cul turing
for 24 hour , I V] 1 N S . No. D1530). is dispensed
into each \/\]g}ﬁlﬂa(%é%g#?%%l é%:%u én%)f%’f?%%gglpp%* MY 6 tRe Wel I's, except for
t he bel ow desctibeds ntakkng. a t. I , e conmpound is

di spensed at fi nal c%\ﬁ%%%%fa ?%%%' of ggg%fgghgg,x%%f,&%ﬁd%o. 3 .lg/m. To
the wel | ofdaf Doastsioht @xeuProthPQi srdirspensedtalk 2 ofdR@l, goncentration of
0.1% (v/v). After five days of culturing, the activity of

tartrate-r eSlistampemcydophospbat ase ¢TRARD ricperR3IWxed giridbu@ach gr oup.

[ 0046] The neasurenment of TRAP activity is perfornmed as follows. That
i's, the mediunlvoeaednneldxpfgrhepcubt dileopbakey liosyconpluet,elay renoved.
Each well is then washed by dispensing 100 4, of Dul becco's phosphate
buf f er (obt& hEPFPoRF G BEO BREURat 2 No1f1n9g0hesH) oxiyd Striea ,r @novi ng it .
An acetone: et hano] m xture }gl: 1) is added to the wells and left for one
mnute for ¥§%ati lhc?r%é"”f APTRUR xAt PERAILKROEPE PR ENe A T PERpVEd and
staining i [ ihg a Leukocyte.acid osphatase kit (Sigm, Car.
No. 387-A) %&%%&%&ﬁg%‘?%@?’A‘?t%gng%\?i%H@XghgrgPQi'niang liquid, 100
gL of 10% I yLH C u r hem cal |ndustries, Ltd. Cat.
No. - 191- 07%2%&]{% I S p%#\%%d%éﬁﬁ o%vevsg%%i?g?l%?%lﬁgbf(gr 9F V€ ninut es.
Subsequent | 31 SbsOF g+ Supeas Ul edh DY r8erhekopLater eader (Bi o- Rad
Laboratories, Inc.). Setting the neasurenent val de OP the control group of
each pl at e wati 0% odtieodecsease, (8 chnoFBARogekiVighkyubn the test
conpound-addition group is cal culated, which is assessed as the osteocl ast
formati on- icihibieronr @b yvigyoup 0047] = (Testhexappkep3dxyEbfreck .on bone -
density Eight to 12 week old fermale F344 rats were purchased from
Charl es Ri vit01aboratories and used in the follow ng experinment. Rats were
anesthetized with an intraperitoneal admnistration of 40 ng/kg of
SonnopentviA(qéy'Or? tQYF B {iakt Tor'pdT ati on), and then oophorectony or sham
surgery was performnmed.. Fr the day after surgery, a suspension of the test
compound in a OASdfoyr?gﬁ‘fyla%% A U ATDP (VaKeePur enepenPEal to

I ndustries,. Ltd, Car ., 133-14255) was_orally_adm ni st er once a day,
si x days a 6\Aiee(li.L gi%xpv{/el\e%l?s*ag)f fert SAITiiist PRy o%‘,mffﬁ’e ?a‘f%cﬁgPléLléJUt hani zea

by renoval ol | t wer _abdaoni orta_under Sommopentyl
anest hesi a,ﬁaondc/}\!ﬂt hag %e%(gpaén%% Q%OL#Fg’wérmgs”g;’glgég%yﬁ[862§f' - 43 -

After remvalcpfcsdfctdssuesy dheybone density of the femur thus exci sed
was neasured by a DXA apparat’us, - 600R (Al oka Co., Ltd.). The bone
density was assessedup ithehskol ed efgas aebh 85 houtlres eqgual sections
of the whole fermur, nanely the proximal end, the shaft, and the distal end.
[ 0049] afdrenditsidrest ,C3+e6 coppbumilsy bf gExappl est 9 s 38re B6raand 118
significantly increased the bone density at 3 ng/kg or |ess. (Test exanple
4) Effect on dwaldmprifldnacturew, a cydwebueyiherk gkbdupenmal e F344 rats are
purchased from Charles River Laboratories and used in the follow ng

exper i ment .C YRR THNEST He TP WR t o Scamepehehexybong supgery is perforned in
accordance with the nethod of Li et al. (J. Bone Mner. Res 1999, 14: 969
to 979). Fror e (Paﬂy){%?f‘t érl €uf gk ¥yl a9%vdBensi on of the test conpouhd in a
0. 5% net hyl cel [Aulgos,q solution.(\Wako Pure Chem cal Industries, Ltd. Cat.

ol
E oo In whi the afore d - cky
No. 133- 14255) wAs Orafﬁyl ch' the aforementioned CIl-Cé6 alikyl
group i1s bound to the aforementioned C1-Cé alkoxy group.

It is preferably a methoxymethyl group, a methoxyethyl

group, &an ethoxymethyl group, an ethoxyethyl group, =&



adm ni stered once a day, six days a week. Six weeks after adm nistration,
the rats are euthani zed by renoval of whole blood fromthe | ower abdom nal
aorta under Sommopentyl anesthesia, and the fenmur was exci sed.

After renoval of soft tissues, the beneldensity of the fenmur thus excised
was neasured by a bone strength nmeasuring instrunment, MZ-500D (Maruto
Instrunent Co., Ltd.) A three-point bendino test is perfornmed, and the

strength i At I um S ¥ S | es [ 0050]

<Exanpl e 1§ré%?)?%ﬁl%ﬁﬁg?o-g?}ﬁlﬁﬁxyp“heﬂny%k-*f%ﬁifnla%ﬂ%%%’ri [ n%- 2- car boxam de
[ Chem cal bebpdkaAbpt grodd.@) Ethyl 8-(3-fluoro-4-hydroxyphenyl)-1, 6-
napht hyri di ne- 2- car boxyl ate Wth respect to ethyl

8- br ono- 1. 6- maphtchynidizne-2--aardioosater49 89 g, 35.2 mmol ),

bi s(tri phenyl phosphi ne) pal | adi um chl oride (2.47 g, 3.52 mml), and

pot assi um car borateo(t4i6 ghit@6 thwpla)for2rehtioned C1-C6 alkoxy

nmet hoxynmet hoxy) - 3- net hyl phenyl]-4,4,5, 5-tetranet hyl- 1, 3, 2-di oxabor ol ane
(12.9 g, 45rPumdls) bwamcadded o adtdizgrodn 300 el 1l vwhe | @l ldbssoivdwmy, to
which water (2..53 nL) was further added. The resulting reaction |liauid was
stirred at I50CSt & GFE It UMFEM AR AR FloRren ¥ poRpheres tgx¥ete®Y i ng,

et hanol - (300 TL) and oncentagied sul furic aciqhé32 nig wer e added,

fol | owed by StFrr iffy S GOEFOIO%E H AW es2? SThORITEROTHI TR t#e
reaction |i qui s_slowy added to a suspension of saturated agqueous
sodi um bi 05&%8%37 e “P°%45 gyroélr?d et'hyl %%%?‘Q’E%PI%P%Y i & prieci pi tated, which
was coIIec@e@ibtﬂjdgrgﬁgyygﬁyg%Egg o give the desired title conpound
(8.42 g, yield 77%. 1HNWR (DVSO-DE) 6: 1.38 (3H, t, J = 7.1 Hz), 4.41

(2H 9. J°= 7. LaHgkoup. 08 frddn( Lo s thSZhAhddiondy &S (11 dd, J
= 13.1, 2.1 Hz), 8.28 (1H, d, J = 8.5 Hz), 8.84 (1H, d, J =8.5 Hz), 8.92
(1H s), 924&y(I1HroMp(ESine MzinBk> (MrHpino (§bPup. It is

8- ( 3- Fl uor o- 4- hydr oxypheny1) - 1, 6- napht hyri di ne- 2- car boxam de Et hyl

8- ( 3- f | uor eprA4-fleydidyy phehiydd)thly, leminaphd hywp di ne- 2- car boxyl ate (100 ng, 0.32
mol ) synthesized in Exanple | (la) was dissolved in a 7M ammoni a- net hanol
sol ution (£04H 118 laowed amisiGanhargy WngFeumeati ng at 80C for three

hours. After cooling the resulting reaction Liquid to roomtenperature, a
preci pi tated sofi 8XGHE &8 WEECEd *BY AT tT7hat i I GOk desiGed title
conpound (%{gy% adeld 569

roups ar€ bound to an aminocarbonyl group. It is
preferably a dimethylaminocarbonyl group.
A di Cl-Cé6 alkylaminocarbonyloxy group:

A group in which an oxygen atom is bound to the
aforementioned Cl-C6 alkylaminocarbonyl group. It is
preferably a dimethylaminocarbonyloxy group.

A di Cl-Cé alkylaminosulfonyl group:

A group in which two of the aforementioned Cl1-C6

alkyl groups are bound to an aminosulfonyl group. It is

preferably a dimethylaminosulfonyl group.

A di Cl-Cé6 zlkylphosphonate ester group:
A group in which a phosphonic acid is bound tc the
aforementioned C1-Cé alkyX group. It is preferably

diethyl phosphonate.



1H NVR (DVBO-D6) 8: 7.12 (IH, t, J = 8.9 Hz), 7.48-7.53 (1H, mr 7.65 (1H,
br s), 7.69 (1H, dd, J = 12.8, 2.1 Hz), 7.99 (1H, br s), 8.29 (IH d, J =
8.5 Hz), 8.82 (IH, d, J - 8.5 Hz), 8.87 (IH, s), 9.47 (IH s). MS(FAB) niz:

284 (MH)+ [0051] <Exanple 2> 8-(3-Fl wvorx® 4-i2-[2-(2-

hydr oxvet hoxy) et hoxy] et hoxyl phenyl) -1, 6- napht hyri di ne-2- carboxam de - 46
- [Chem cal fornmula 5] (2a) Ethyl

8-[3-fl uoro[-oéb—2( -{2-[2-(tetrahydro-2H pyran- 2-

yl oxy) et hoxy] et hoxyl et hoxy) pheny1] - 1, 6- napht hyri di ne-2- car boxyl ate

Et hyl * 8- (32f Iuorgy Aenycqﬁa@@y@wt@facﬁcwapawﬁl di ne- 2- car boxyl ate (300
nmg, 0.961 mmol) synthesized in Exanple 1 (la) and

2-{2-[2-(tetrahydr @z%Hp.yﬂrl@@rlzgwo@py)@Wﬂ@j %ﬁt@g@@ﬂ) (338 ny, 1.44
mol ) were dissolved in toluene (3.0 , to which a solution of

cyanonet hvlpepetriicaiutyl pjmmnorsanmz(;ﬁzﬂcaﬁ mgw lg44upnok) piipetrakuege (3.0 nl)
-was added, followed by stirring at 80C for one hour under a nitrogen

at nospher e.group, &arheazsasylti "gF ywactd oh, drquadepasytogeenpr aked under
reduced pressure, and the residue thus obtained was purified by silica gel
col umm chr GHETEYYED Wc(%xaﬁwe‘—hl%%wla@é@al@e a7Byridgl-g3oup,78, V/V) to
glvethed5|re tle c ound (353 ny, yleld 7099 . 1H-NI\/R(CDC13) 8. 1.48
(3H t, qpﬁ%mpﬁ’r 65 N, ) TeirBOYIrIBY 2Ry L nProEPT9a1, 88 (2H

JONRE Ky S eyt el
7.1 Hz 4. 7.60-7.63 (IH,
o S By AR 5 (D,

7.88 (1H, J =12.8 83Hz)850(1HdJ
= 8.3 Hz), ®0¥3(1H, s), 9.32 (1H s). MS(FAB) miz: 529 (M+H) (2b)
8-[ 3- Fl uor o- 4- (2 {2-[2-(tetranydro-2H pyran- 2-
{B oxy) et Eory] et bexyketboxy spnenry threhitG naphityrishh®irdd K26 boxanm de

ing et hy
8-: 3-f | uor arehe(r2-1f Zd@v(ltzet fBhydro-aHpfo Ahewrs yl oxy) et hoxy] et hoxy) et hoxy) phe
nyl] -1, 6- naphthyri di ne-2-carboxylate (353 ng, 0.668 mmol) synthesized in
Exanpl e 2 (Ra)2 Bveradeldesired i hké coonpaumtimas: ot wawb byl the sanme
method as in Exanple 1 (la), which was directly used in the follow ng
reaction V\nat%&t gdi?rqlifrl @atﬁaoergef(@Cal‘BC‘EBaﬁi%YognOPQr[Q ¢2-Cl-Cé
hydr oxyet ho>ng r%JLet hoxyl phenyl)-1, 6- naght h%/l’l di ne- 2- carboxam de
| nto met harfol y AR PIY F R ( 2 91 TS ?%EY*%IH%POQEPPBW an- 2-

Lynt hesi 22?9@ E%’i" P %lpshe”eyd“b&f L8, “%‘%' htan’ pfof GBneaU foni c

aci d nonohy at foll owed by stirring overnight at room
t enper at ur g’q‘lrb%tt% \Q%%tt gﬁqoql t| ng reaction |liquid, saturated aqueous

sodi um bi car banat:e s, addedf osoneutaal | z%bwltagg?tpgf LesyLLing 1 qui d

was directly concentrate reduced pressure nd water were

added to trg,%lrc%sdeqijelt&ustygbtsadggeph&qu og\@glupyﬁ extraction with chl orof orm
The resulting organic | ayer was dried over sodiumsulfate - 48 - and then

filtered, andetthrehfvidraratre diasy lcancent rapedonndey sedscedupeassyre. The
resi due thus obtained was purified by silica gel colum chromatography
(hexane : etrogpsacetlatar,eBE rorvkhe GubdODiushy, gedhyl Bacetate : net hanol,
100 : 0 - 90 : 10, V/IV) to give the desired title conmpound (110 ng, yield
40% (2 Steﬁgyypy; group optionally substituted by groups selected

from the substituent group B,

a Cl-Cé alkyl group optionally substituted by groups

selected from the substituent group B,

a Cl-Cé alkoxy group optionally substituted by groups

selected from the substituent group B, or



1H NWVR (DVMBO-D6) 5: 3.42-3.46 (2H, m), 3.47-3.52 (2H, n), 3.55-3.59 (2H,
m, 3.62-3.66 (2H, nm, 3.80-3.84 (2H, m, 4.26-4.30 (2H, m, 4.60 (1H, t, J
5.5Hz 7.36 (1H, t, J =8.7 Hz), 7.61-7.64 (1H m, 7.66 (1H hr s), -
.78 (1 dd J =12.8, 1.8 Hz), 8.0% 2H-br s), 8.30 (1H, d, J = 8.7 Hz),
.84 ( H d, J =8.7 Hz), 8.88 (1H, s), 9.49 (1H s). M5(FAB) mz: 416
M+H)- [ 0052] <Exarrp|e 3>
{2 [4(2 hapy. yr 2. e e x¥} benzoi c
id hydr ocﬁl%(r)lrl de a[llém% cal é(;rgrru)%!n%é]O[}'(%p P !L#‘%?Eg ?8%%]5 EQQ X
{2[

-hQJ -b’“CD\III

4- (Ztgad¥%H%§Lé%f%é%%gnfbgﬂc¥£b8subs+16u§26 %ﬂDF? %bs synt hesi zed

y1l) - 2-fl uor ophenoxy] et hoxyl benzoate (174

from et hyl m8-(3- hiydebaes- Iay@hob)tpfaemalj)ogh Grr@pht hyri di ne- 2- car boxyl at e
synthesi zed in Exanple 1 - 49 - (la) and tert-butyl

4- (2- hydr oWet hokyybeneoate osyntehesitigd igr Ref erencen Exanpl ey:olyy, t he same
nmet hods as in Exanple 2 (2a) and (2b), and then dissolved in 1,4- dioxane
(1.0 nmL). B4 he resulting m xture, a 4M HC1/1, 4-di oxane solution (8.0 nlL)
was added at 000, followed by stirring overnight. The resulting
reaction |IZC{UI @%§%orﬁ:@ntrat ed under reduced pressure. To the residue

t hus obt ai ned, t hanol %dded t o .produce a sus enS| on, and the residue

was col | ected by °fl Ptré?rle&ﬁb ?hé@oﬁﬂlot‘i% dbtaitied Wi ed to gi ve t he
C8]|e§||4;)6d7t I4t 1§HQ?Q§9§ng (? @5(’”%% s) 13102%’ %%f?%%%?%%&fgﬁ& 1H,
5.8 8 MR A Sl LR BE AT B R,

2-hydroxyethoxy, 4-chloro-2-fluorophenyl, 2,4-

difluorophenyl, difluoromethoxy, 2-(tetrahydro-2H-pyran-

4-yloxy)ethoxy, or 2-(2-hydroxyethoxy)ethoxy,

R?: a hydrqgen atom, a chlorine group, or a fluorine

group, |

R*: a hydrogen atom, and

Z: -CH= or -N=.

[0022]

Also, a compound having the general formula (I) is

preferably a compound having the general formula (Ia)

and preferable examples of the substituents in the

compound having the general formula (Ia) are as folliows:

R?: a hydrogen atom or a halogen atom,

R3: a hydrogen atom, a methyl group, or an ethyl group,

Z: -CH= or -N=, and

R': a di Cl-Cs6 alkylaminocarbonyl group,

a Cl-Ceée alkyl group optionally substifuted by groups

selected from the substituent group B, or



M5( FAB) ni z:

(4a) 2-(Trimethylsilyl)ethyl

448 (MtH) + [ 0053] <Exanple 4> 4-[4-[2-(Tetrahydro-2H pyran-4-
yl oxy) et hoxy] phenyl }i soqui nol i ne- 6- car boxam de [ Chem cal

formul a 7] 50 -

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

Into toluene (10 m), 2-(trinet
I ptrifluoronethyl)sul fonyll oxyl
mol ) was di ggakved. o ich
(2-14-(4,4,5,5-tetranmet hyl-1, 3,
yl') phenoxy}et bexyidsetdcahydror 24
Ref erence Exanple 2, 4,5- bis(d

hyl silyl)ethyl 4-
soqui nol i ne-6- carboxylate (500 ngy, 1.2

lalkyl gr ion bstitute
f;dpbxa 6?6 a%ga%orally substituted

-y s (6305 dn D| ynthesi zed in
phenylphos%ﬂ?%% -g-g?ﬁ%%h [ xant hene (210

mg, 0.36 mmol), Evehsfdirbepzyliedapeaceteng)pal |editim (6t udady mol ),

and pot assi um carbonate (500 ngy
m xt ure wagrst iasr é¢ldtowk00C f or
added. The resulting m xture wa
saturat ed Brine, hrgdogpenageined
concentrated under reduced pres
by silica §éFY% ol um chromat ogr
50, V/V) taqsgive tge desirgd ti
1H- NVR(CDCI3) 8: BYB7P9R,s7Ee™ 3
1.90-2. 02 (2H._m._ 3.44-3.5 H
=5. OHz) , 3. 96- 4. 02 ot OS2

RY: a C1-C6 alkyl gro
2-hydroxyethyl group,
vloxy)ethyl group, or
[0023]
Further, prefera
formula (I) are the o
following compounds a
§-[4- (morphclin-4-y1)
carboxamide,
4-[4-(4-acetylpiperaz
carboxamide,
4-{4- (propan-2-yloxy)
8-{4-(2-hydroxyethoxy
- carboxamide,
4-[4- (2-nydroxyethoxy
.4—(4—chloro—2—fluorop
4—(2,4—difluorophenyl
4-[4-(difluoromethoxy
E-{4-[2~(tetrahydro-2

naphthyridine-2-carbc

3.6 nmol ) were added. The resulting
four hours, to which ethyl acetate was
S sequentially washed with water and
ao¢ar cgriimedrapumirsodimra sl fat snand
sure. The residue thus obtained was purified
aphy (hexane : ethyl acetate, 100 : 0 - 50 :
[l e conmpound (307 ng, yield 529%.

(2H,t,J = 8.4 Hz), 1.63-1.73 (2H, m,

m, 3.61-3.69 (1H, mM, 3.91(2H, t,J

up, a halogeno Cl-C6 alkyl group, a
a 2-(tetrahydro-2H-pyran-4-

a 2-(2-hydroxyethoxy)ethyl group.

ble compounds having the general
nes described in Examples, and the
re particularly preferable.

phenyl]-1, 6-naphthyridine-2-
in-1-yl)phenyl]lisoguinoline-6-

phenyl ]isoquincline-6-carboxamide,

phenyl]-1, 6-naphthyridine-2-

phenyl}isoquinoliné—6—carboxamide,
henyl) isoquinoline-6-carboxamide,
isoquinoline-6-carboxamide,
phenyl}isoquinoliﬁe—6—carboxamide,
H—pyran—4—yloxy)ethoxy]phenyl}—l,6—

Kamide,

3
4




- 51 - (2H m, 4.24 (2H, t, J =5.0 Hz), 4.46 (2H, t, J = 8.4 Hz), 7.11
(3H, d, J = 8.8 Hz), 7.44 (21-1, d, J = 8.8 Hz), 8.09 (IH d, J = 8.5 Hz),
8.21 (1H, d, J = 8.5 Hz), 8.55 (1H, s), 8.66 (1H, s), 9.29 (1H s). (4b)
4-f 4-[ 2- (Tetrahydro- 2H pyr an- 4- - 25 - '

yl oxy) et hoxy] phenyl )i soqui nol i ne- 6- car boxam de Into tetrahydrofuran

(5 mM), 2-(trinethylsilyl)ethyl [4-(2-2-(tetrahydro-2H pyran-4-
I th henyl j:i ' | ne- G- oxyl at 305 , 0.62 I
e g e i U A AL

synt hesi ze s ‘di ssolved, to which a solution of 1 M
tetrabut yl gnmma))waHd:uordde yin teddanydi ohuranct lpd. fhigd, 2 mol) was
added. The resulting m xture was stirred at roomtenperature for two hours
and then coneenimat-ed under- reducad, pressurgy-dhesresi due thus obtai ned was
di ssolved in dinethylformamde (10 m), to V\%ich ammoni um chl ori de (660 ny,
12. 3 nmmol ) vy 1bxst)ydhB:y(1rdirmet thyll a6 mapin bipy 1) d caebpdita pbdeahydepchl ori de
(590 ng, 3.1 nmol ), 1-hydroxy-1Hbenzotri azol e nonohydrate (470 ng, 3.1

mol ), and Nmiedthhll i e (2~ e saisldomaliypyweeae-4dded. The resulting

m xture was stirred overnight at roomtenperature, to which water was
added, f ol [YOWEY 'BF et IERGToN Wi 3134 _pl broner fanecrArédst i mes. The

resulting organic |layer was collected and washed with saturated brine, and
then dri ed?\o%%hy;m%/cfr‘lou s(ot(ﬁ“mﬁe%ﬁ?%f F-R¥B28ofvent was distilled off

under redug ressure,, The resi-due thus_obtained was purified by silica
gel col urm%?%rxg'r%aets%&rxiﬂﬁy%e(ne‘f yll’;ége aurét}?yr%d%]ie-yﬂnﬁ?g?\%f‘?‘l%o : 0 - 95 :
5 VIV) ang_recr J"j%ﬁ% hanol 5 IR tate- hexane to give the
desired ti ﬁ e{elco[)r?sp{)(?ndd (108}53;%@({}?@6 4%%@9‘)&?% (Dﬁ/lso D6) 8: 1.37-1.50
(2H M), 185nkr9f i(BHe-c 3R bednAfe (2H M, 3.56-3.65 . (1H, m,
3.79-3.87 (4H, n), 4.18-4.24 (2H, m, 7.17 (2H, d, J = 8.4 Hz), 7.50 (2H, J
= 8.4 Hz), 4R{@2 [(A-H2-y&)ox B thox{btilloxy]) héndl HzyogB8iRA31(Ak-6br s), 8.28
(1H, d, J = 8.5 Hz), 8.38 (I'H, s), 8.47 (1H s), 9.38 (1H s). MS(FAB) m z
393( MtH) + [BOBAIxamide ,<Exanpl e 5>

4- (4- Met hoxyphenyi )i soqui nol i ne- 6- car boxam de [Chemical fornula 8 CH3 O
Under a ni tdrdderrhatafsspirene) amhined ehtobderpad3mage, 2. 49 nmol ) was
suspended in toluene (2.0 nL), to which trimethylalumnium(a 2.0 Mtol uene
sol ution, f 1@ HIvox ISl )t Sef Hrietnar bphf 5BOBEMBES The mi xture was

war med to room |1 er%?rat re, followed by stirrin iIZoLone hour,. Then,
2-(trimethylsi @M PIENYA-) Tret e hé*r‘ﬁﬁ}%%ga nofFReE8ltdrboxyl ate (172

, 0.452 mol,)_ I frs -(trjmethylsilyl)ethyl 4- - 53 -
(Etr 1T uor ot By TS L Oy oGUT hoTT ne- 52 THaF By at e by the same
met hod as igh Exapldg o 4 dm&sﬂ&%{oﬁa%gsﬁ%gﬂdihg%d whi | e

dissolving into toluene (2.0. L), followed by stitring at 50C for three
and a hal f eWsscamide, After cooling to 0C, -sodiumsulfate decahydrate
was added, followed by stirring at roomtenperature. A solid precipitate
was filterdd @ff-inbra f5-ytir)at=e gvaisn €ohcent £ 84 edowaden= | edueed pressure, and
the residue thus obtained was purified by basic silica gel colum '
chr omat ogr dphiy ~(teebiane LH-etrtid 1 -dcet At esod0@0no 1l One-80cartbxaNi ¥z . et hyl
acetate : nmethanol, 100 : 0 - 98 : 2, V/V) to give the desired title
conpound (SI°0#f] yield 40% . 1H NVE (DVBO-D6) 6: 3.87 (3H, s), 7.16 (2E d,
J = 8.7 Hz), 7.%1 (24, _d, J =8.7 Hz), 7.60 (1H br s), 8.11 (1H,

he phrase "optionally substituted by" refers to

either being 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 tc a salt that can be used as a medicine. 2



8.5 Hz), 8.23 (1H -br s), 8.28 (IH d, J = 8.5 Hz), 8.38 (1H s),

d, J =
8.47 (1 s), 9.37 (IH, s). MS(ElI) mz: 278 (M + [0055] <Exanpl e 6>
4-14-(1- Acetyl 1,2, 3,6-tetrahydropyridi n-47
yl ) phenyl ] i soaui nol i ne- 6- car boxam de-[ Gtem cal fornmula 9] - 54 - OCH 3
(6a) 2-(Trinethylsilyl)ethyl 4-[4-(I|-acetyl-
‘Using2-(trinethylsilyi)ethyl 4-

(

{[(trifluorquet [ SO i pe- f=,caLboxyla 8 , 1.90
mmol ) and 1- acegt%ﬂla4 [4tq{wéf]%%é%§t%ﬂ7§%t ﬁﬁ pﬁvgﬁé 8?0%%%?5 g?ogg

yl) phenyl ] piper igh dr-d-plo (D8 ithe %@@am@a)a§yatﬁggh éegah p Refgrence

Exanpl e 10, the desired title conmpound (931 ng, yield 100% was obtai ned by
the same meidiotl @ssd It Referencerdxarmbe #if{da). pabeNWR (6DEE3),5: 0.06 (9H,
s), 1.11-1.15 (2H, nm), 1.86- 1.98 (2H, m, 1.92 (IH, s), 203218(2H m,
2.18 (3H, 95s5BZ2d2-F120 (Trafors,. 68a8h72 $4H: ik, r3f€6+r3d830( kK, am,
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 'Wargdolqaigaldy kecgpealbly, s8l21tidrkod. 2 8.6 Hz), 8.49 (1H,
s), 8.64 (IH 9.32 (1H s) (6b) 4- [4 (1- Acetyl-4-hydroxypi peridin-4-

yl ) phenyl Ji squ|Pr¥@If|eﬁ§béec§P<@65Pélﬁsdé7 - gRarmacologkGhply

2-(trimethyl silyl)ethyl :
hyfjr(r);ggl p)e/arlSI %{D y ﬁ(%joaﬁl%%l?nﬁo%g&‘é?%o?ylgf‘ﬁ PEBESRY, 1.22 mml)

h d titl d (331.0g_,vyield
Spirel S o e o e S e 11 ol (53l
(DVBO- D6) 841l 65a ]po7t%\s(52|1‘1m rQal‘t:l 7&711&- ’861£‘g- urm sai't95 ﬁ ?% g%%x TT) 2.02
(1H, s), 2.89-2.97 (1E m, M38t5. 9% 11k

4.30-4.36 (e]a"i;tHr)metEaQGsa(ﬂﬂ" 51§c)h 55%2 rﬁgﬁh glun;! Sa.@t aﬁ@)a £262i (4H s),
7.67 (2H, d, J = 8.4 Hz), 8.08 (IH d, Hz). 8.22 (1H. br's), 8.26

(1H d, J =816 Hr) o84 d Bdsis) , séﬂé7sﬁ¢h1a§)an9N3ﬁe€ﬁ?ﬂm§}phU@ﬁEéB) m z:
390 (I\/H—I)' (6¢c) 4-[4-(1-Acetyl-1,2,3,6-tetrahydropyridin-4-

yl) | ohenyl Jd9ssldquiandl i iree-18+ lcarboxasa de, a tripufylemdacetsettackd (3. 00 nl)
was added to ethyl 4-

[ 4- (1- acet PE-IAIRIARBAAF BT 45349 phengt ¢7sbouenpl kmése carnboxarhde (209
ng, 0.537 mml) produced in Exanple 6 (6b), followed by stirring at 50C for
24 hours. NMEtAkRIPeGSI ANy, Salle raskY ¥+ R ¢ eB@ttonal fquid was

concentrat ed und% reduced, pressure, and the residue thus obtai ned was

purified bf}brars? SR Gei"Tolimn A dnat YT aphyS (88hyf SEeflte :

rethandl .y Jayio GeiPard sliV)ad & YiFeihe depLTed tiLhg.cgupund, (156

arginine salt, an ornithine salt, a glutamic acid salt,

and an aspartic acid salt, of which an alkali metal salt

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

trifiuoromethanesulfonate, and ethanesulfonate,



1H NWR (CDC13) 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
(1.12E, m, 4.19-4.22 - 56 - (0.88H, m, 6.32-6.36 (1H, m, 7.58 (2H, d,
J 8.3 Hz), 7.63 (1H, br s), 7.66 (. ZH-d, J = 8.3 Hz), 7.68 (0.88H, d,
J 8.3 Hz), 8.13 (1H, d, J = 8.7 Hz), 8.25 (1H, br s), 8.30 (1H, d, J
8.7 Hz), 8.38 (1H, s), 8.52 (1H, s), 9.41 (1H, s). MS5(FAB) mz: 372 (MtH)'
[ 0056] 7> 4- (4- Chl nyl ) ki upngl jjng- 6- car boxam de

hydr ochl or iadreyﬁ%e@ﬁr%aﬁ“ f%r%ul%lkgﬁﬁ%?ﬁ“%lﬁ%k%%? E(%? B

4- (4- Chl or aphemHIS SIoHH N | Ner Goepdiboxagkde Erom 2nbhrhgethytstbyl) et hyl

4- {[(trifluoronethyl)sul fonylloxy}isoquinoline-6- carboxylate (6.00 g,

14.2 ol ) navidh t4,cHwiophenyi doromgLcaci di€3a86,92s30r8a08D! Lartraze,
2-(trimethylsilyl)ethyl 4-(4- chlorophenyl)isoquinoline-6-carboxylate (3.90
g, Yyield 78 wes oltrad med dpt ¢ hears@nen nehhod asidnsEXxanpheh8ag8a) .

Further, using this conpound (3.90 g, 9.9 mml), the desired title conpound
(1.96 g, yi®QYiresadds cbtlaisigee bsatthe sanmergenhod asifn Exanple 4 (4b).
1H-NWR (DVMSO-D6) 8: br, 7.66 (2H' - 57 - 8.25 (1H, br s), 8.31 (1H d, J =
8.6 Hz), 8.FPi(HRN&)salgse (Ahptanic g2gBd(3plts) aNNBREI $SREZTLE2(M)  (7b)
4- (4- Chlor ophenyi )., soqui nal i ne-6-carboxam de hydrochl ori de I nto

net hanol (fgbldrqﬂs)a?ltét- ?ﬁr- w@?ﬂ%f o‘bh@ﬁéﬁc)"%?ﬁ%?no%?ﬁ@-lg‘-lg%bﬁxﬁm de (1.9 g,
6.7 mol) i o le.7 (7a). di ssol ved, to which a 4M

hydr ochl ori g&?g{lélﬁglxdaepfe%%rg\oi%écnp(rf@rﬁr,a mol ) was added. After
stirring atg tenperature for 30 mnutes, the resulting m xture was
concentrat ed under reduced pressure. The resulting product was subjected to
azeotropi c di st il kakpemnd WF diret e setrherindohd oyed, bys recrystal i zation
from met hanol -di ethyl ether to give the desired title conpound (2 g, yield
93%) . pharmacologically acceptable salt thereof may absorb

water, contain hygroscopic water, or form a hydrate, when
left in the atmosphere or subjected to recrystallization.
The present invention also encompasses compounds in such
various forms of hydrates, solvates, and crystal
polymorphs.

[0027]

2 compound of the present invention, a
pharmacoLogically acceptable salt thereof, or a solvate
thereof may be present as various isomers such as
geometric isomers including a cis-form, a trans-form,
etc., tautomers, or enantiomers such as a D-form and an
L-form, depending on the kind or combination of
substituents. Unless otherwise specifically restricted;
a compound oi the present invention encompasses zll of
these isomers and sterecisomers, and a mixture containing

these isomers and stereoisomers in any ratio. 2 mixture



1H NVR (DMBSO-06) 5: 7.66 (2H, d, J - 8.5 Hz), 7.70 (2H, d, J = 8.5 Hz),
7.75 (1H, br s), 8.26 (1H, d, J = 8.6 Hz), 8.37 (1H, s), 8.37 (1H br s),
8.49 (IH d, J =8.6 Hz), 8.63 (1H, s), 9.69 (1H s)-. MS(ElI) mz 282(M)
[ 0057] <Exanpl e 8> 4-14-[forny( s hyl ) am no] phenvl }i soqui ncl i ne- 6-
carboxam de [Chem cal fornmula 11] - 58 - H3C. NH (8a)
2-(Trimethylsilyl)ethyl

4-{4-[ (terthutexycarhonyl,) i 1 yl }isoqui nol i ne-6- carboxyl ate
Into N, I\I—diO?Fuet hy“ls%grlrramédbs( (3% %?é%?g%??’igﬁe%%y%?#%?%t E?Pwﬂ- means
{[(trifluorgametdpdd=suldonyl ] oxy}isoqui noline-6- carboxylate (1.50 g, 3.56
nmmol ), potassium carbonate (2.46 g, 17.8 mmol ), tert-butyl

met hyl - [ 4- (4, 4, B, ompetumametrhythel perait0xabas ol 28k 2514 J phenyhbcasbamat e
(1.78 g, 5.34 mmol ), and a [1, 1-

bi s(di pheny plrasplEichadmrawoene]aicht oz opahpadhtndt cbher presbane conpl ex
(291 ny, 0.356 mmol ) were dissolved, followed by stirring at 90C for one
hour under @YNTigFen ratWospherree or mop¢taromsokiagsubbeitasebt wdgh
reaction liquid was concentrated under, reg%cedupr essure and a solid was
filtered offS°HBI9owed byeXmEHi g Wirt hidi ciil.orofet Aade."SThe resul ting
organi c | ayer s concentrated under reduced pressure again. The residue
t hus obt ai r@é) s purified by basic silica gel colum chromat ography
(hexane : and by - 59 - 'neutral

et hyl racetate, t]110\90 X % -.8Q QZOLJ. V/ 221
silica gel col ufn chroratogr &pRY PhetdNE T hyd L St At FPaABYES 9°- 50 :
50, VIV) t [ Ay tjt ung ield 75% . 'H NMR
(CDC13) 5:(%59'&%%(%% S %%fg-él.éf%“ﬁ(éz[ﬁ,wré]f ’%&%g‘?f%ﬁ?%{% %51‘,’63%8“(%, s),
4.41-4.46 (2Brddrual 42 { 2Bmdbunk 1.8, 6 Ry A J.= 8.6 Hz), 8.08
(1H, d. J = 8.5 k). 8. 20 (1# d 3= g{?d‘g‘z%-lz%—,mégSEQ%_&lH?ag)?“& 66 (1H s,
929 (1H,. $onv00%8] in(t@b)anTemtirtododd- (zﬁ-%@ap@gpyl i s9ayl ngl i n- 4-
yl ) phenyl ] net hyl car banat e Into tetrahydrofuran %10. 0Onm), 2-
(trinethyl sidnpogatlhygroup, and the like of the compound of the
4-14-[ (tertbutoxycarbonyl)(nethyl)am no] phenyi}isoquinoline-6- carboxylate
(500 ng, 1l 09smvslop Syntthabidetin Exanpler 8pliBa)owagidassobuddt ibaswhi ch a
tetra n-butyl ammoni um fluoride/1.0 Mtetrahydrofuran solution (1.36 ni,
1.36 mmol) PaGFe @ fufd &1 Qi TTdjers at¥Rs phep B0d AT etnstude i ageshe
resulting reacti.on liquid for one hour, a tetra n-but%/l amopni um
f1 uori de/ 1.55 SR%t: tefiaﬁgﬁrcﬁotﬁ'anjeébl'ut\’l%' (0. 522994, 2> 67 nfbPY  was furt her

added, foll d std-rring for one .hour., .. The resultjng reaction
liquid was 1%\§§ée%¥lr(lat ed A rn§duca§glap%“éssﬁ]rje“%rrﬁj* di?rs%%?i/%gl?ﬂ'

N, N- di net hylfenmamde L0 Q i), -4 whic jethyl am 1.7 12. 3
nmol ), 1- hygr oxybenzotri azol e r?nngﬁyl ralt SD%C%%L?%)Y @ﬁ%%%d&%ﬁ%ni um

chloride (2%9.n0vo10. 5,MRIYsh:anrd kLt h%li@e‘fa?&? translation;
di met hyl am nopr opyl ) carbodi i m de hydrochloride (1.00 g, - 60 - 5.23 mmol)

wer e addedmoflelchowed days isfn)r dai@ satl 0018 tesper ddiee sl :frawzhaours under a
nitrogen at m)spher e. o
examples of a prodrug of a compound of the present
invention 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, alanvl,
pentylaminocarbonyl, (5-methyl-2-oxo-1,3-dioxolen-4-
ylimethoxycarbonyl, tetrzhydrofuranyl, pyrrolidylmethyl,
pivaloyloxymethyl, and tert—butylj. Alsc, more

specifically, examples of a prodrug of a compound of the



~The reaction liquid was concentrated under reduced pressure, to which

chl orof orm and water were added, followed by extraction with chloroform
The resulting organic |layer was dried over sodiumsulfate and filtered, and
the filtrate was concentrated under redited pressure. The residue thus

obt ai ned was purified by basic silica gel columm chromatography (hexane :
ethyl acetate, 60 : 40 - 0 : 100, VYV, ethyl acetate: nmet hanol, 100 : O -
95 : 5, V/ v i tlhe: i.el 51% 1H NWVR
( DVBO- D6) :rélgazgt(gﬁ&?)%g %%q* 3?1!" pydile 1(51%% Ty 100g 7.59
(2H, d, ‘J-ﬂéhébﬁﬂd,lﬁ'ﬁﬁﬁ&ﬂf+h@rh§&ro§ 15gQ$HD de dc718¢ 3d.HZ) 8 29 (2H

br s)i833(2H d, J 8.3 Hz), 842(>l] 854(¥ s), 9.44 (IH, s).
VS( FAB) n1ZalEﬁTb{é&}ﬂDhéiﬁﬁocylaLed or Dorated (for example, the

4-[ 4- (Met hyl am no) phenyl ] i soqui nol i ne- 6- car boxam de Tert - butyI

[ 4- (6- car barmybdsodui moltt -ty ) phéngkyreghyhoaibanahee( 184 tgrc0. 402
mol ) synthesized in Exanple 8 (8b) was suspended in dichloronethane (3.5
m), to whidFeiyif | eokbHcel}c rePR0YE3 plyanayladdadcanydC, ffuoklkrowed by
stirring at roomtenperature for three hours. The resulting reaction
liquid was ac]oEHP%Jd t ‘b(?l”ﬂ%tm%fﬁl%%lﬂﬁizai?’éﬁ azHaBBYS - SOUH ¥Pn bIRE? bonat e was

added, fol I \(/? ractl on hl or of qrm TQe resul ti na or ganl c |l ayer
was col | ect® con nt‘?)éﬁr%%ln%d% 2_Pg% -rugeaucédCBF“BQEB e®fafhfet he

residue th e sic silica.
chr omat ogr ;bsrhéj%rﬁ{ex%g%é@%@ﬁ I}J%ng ?af e ggaoxygogroﬁo Tﬁgud@@ et hyl
acetate : mienehd 100K O, i L es d.title
.conmpound (102 ny, yield 929%. t%l—?\l?\/gbo%%/g) gFIIf)%JQSYg %Eeg(éhégdo% =51
Hz), 5.97 (Ehdddked &&r letimpls, 7@hé2bbm§©uﬂd =i 8. @hEB% tﬁe39a§gvad J =
8.6 Hz), 7.59 (1H, br s), 8.06 (1H, d, J = 8.6 Hz), 1 (1H, br s), 8.22
(1H,,d, J o Hz) ,ehvi>-4dttrs)ied, 4bhédt) - sasteQLZBe(le s). MS(FAB) m z:
278 (I\/H—I)-' [ 0059] (8d)
4- { 4- [ For mAgmRee kg i oj phenyf J¢doquimet hpéémtarhexapidesterifFedpi ¢ acid
(0.5 nL) was added to 4-[4- (nethylam no)phenyl]isoquinoline-6-carboxam de
(30 ny, 0. FO& awmY )oxyit Hest ek ¢ il B@dpl etBokBeyropoywhkghthmhydr ous
acetic acid (0.15 nl) was, added at 0C, followed by stirring at room
t enper at ur eesftmr*f%her hGCaifidr of MMeFByeAnainbspher e. The resul ting
reaction |iguid was concentrated under reduced pressure, and the residue
t hus obt ai ne V\B.]S purified by basic silica gel colum chronmat ography
(hexane : ethyl s 0 : 100, VIV, ethyl acetatenethanol, 100
0 - 98 : 2, V/%/)C%:C%Lg \?glt t%g’eswed title conpound (36 ny, yield 100% .
1H NMR ( DVBO- DBY, 5ig ( 2 = : H, s)
7.65 (2H, d, J = S%ﬁ:zé%d ?ﬂlt%)e e%%r(-lianzxg‘?ntjlo—ns 9’1% p%%@%%
s), 8.31 (H@ abpgyrﬂé3ﬁéﬁﬂausfb&ﬁﬁi dHy Bhows. ézoéékkl§%’m§tﬁgang S)’
9.42 (1H, s). MS(FAB) nmiz.: 306 (M+H) -F [0060]" <Exanpl e 9>
8- { 4- [ 2- ( Tettridley draji2tds p‘:}d'\EEmt!lag/é oxy) ehhoxyt phesyl s lpbsed on the
napht hyri di ne- 2- car boxam de [Chem cal formula 12] (9a)
Et hy1, 8- {4HasYa @?W@MW@W@Hpound or the kind of
yl oxy) et hoxy] phenyl | -1, 6- napht hyri di ne- 2- car boxyl at e

1tuent 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., 198%, and the iike.

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



Usi ng 8- brono-1, 6- napht hyri di ne-2-carboxylic acid (447 ng, 1.77 mol) and
4-12-[4-(4,4,5,5-tetranet hyl- '

1, 3, 2- di oxabor ol an- 2-yl ) phenoxy] et hoxyl t et rahydr o- 2Hpyran (800 ng, 2.30
mol ) synthesized in Reference Exanpl-e 33 t+he desired title conpound (450
ng, yield 60% was obtai ned by the sane nethod as in Exanple | (la). 1H NWR
(CDC13) 8: .1.46 (3H, t, = 7.2 Hz), 1.61-1.72 (2H, m, 1.92-2.01 (2H, m,

3.44-3.50 (x%!_éw r’r)to %DIQQCQCLSB%}(%‘Zng&tﬁg %gHg%guprf .? iaﬁzjnHza) 3 94 4.02

2H, m), 4.23 (2H, t, 16 2H d, J
8.8 ) o= %‘r(e?ﬁﬂaecﬂlatja —'“cgfn oﬂﬂ%é,wgtg8aﬁl!§lpogoo 1at% %“ﬁ%)e*ctav 8 (1H d,
= 8.3 Hz), 8.92 (1H, s), 9.29 (1H, MS(FAB) ni z: 423 3 - (9b)
i 4-[ 2- (Terahy dso- &l;bmdantﬁlayf@xw@bh@xylﬁb%y%b a Leaou.ly—

, 6- napht hyri di ne- 2- car boxam de Usi ng et hyl

-{4-[ 2- (t etoratpdrics 2Hysan-4r advance.

yl oxy) et hoxy] pheny11- 1, 6- napht hyri di ne- 2- car boxyl at e (340 ng, 0.81 mmol)
synt hesi zed in @X@m@ll@SQ qf9dhe thendesined ¢grohe tonpodada3dB8ing, yield
99% was obtained by the same nmethod as in Exanple 1 (lb). 1H NMR (DMVSO- D5)
5: 1.36-1. 48FQUH, %bychr%ll ‘9’20‘(112H apyl, a3caybgx39d EZHupw) ang. 54- 3. 63 (1H,

. 3.77-3.85 2H 7.13 (2H,d, J = 8.8 ), 7.59
?)1H, br s),° “%L %{Bf ot“% pr%' %Cﬁgfz gz@BP(EPle“SPfsynCéuég eras 21 J=8.5
Hz). 8.82 sz884 FAB) mz: 394
(IVI)+H)4 (oels% Idll'—_bxarrpji 5%5 ’%\F et By -%O&Eig[?(%f’?é{ﬁf/dﬁéf)“ﬁﬁe §rsan) o

I h b la 13
Nad R R ”aﬂ[p%‘“?%"él“?* Gara Bl by an ecriaedheTy ormi @ 23

yl oxy) et hoxylphenyhdst, Grdarhidid d%r&ﬁlp?s C@grb%'épﬁp 2Gh s {281, mg, 0..71
mol ), an-internedi ate product of t 64 - syntheti'c process in Exarrpl e
9 (9a), wassdiessmdd/eith idedy Mgt c@tdyt i ot nept dechétibh, cbaawhieRsmet hyl ani ne
hydrochl oride (478 nmg, 7.13 nol), triethylamne (1.2 nL, 8.56 nmol),

1- hydr oxybénzotrdiarplte (138 sy, mdt2ddsmok ) deanded compound can be

1- et hyl - 3- (3-di net hyl am nopr obyl ) car bodi i m de hydrochl ori de (681 ng, 3.56
mol ) wer e Gfceldied a1y ovidr U st g ritg atbsbbieshpendt orerfyangdButiour s.

The resulting reaction liquid was filtered and concentrated under reduced
pressure. THE r&dduent h@%m%ﬁ%eaemgl@@rH‘leeﬁrayegu-w@agg@poc@turm

~chr omat ogr qpéym xane et acetate, 40 : 60 - 0 : 100, VIV) to give the
desired tit9¥” oSUm;F YPaec 15949 iréﬂW%@wS@BB) 85 1.39-1.49
(2H, m, 1.8¢ d],35(2H m, 2.90 (3H, d, J = 49Hz)332340(2Hn)
356365&1? . 3.79-3.86 (4H, n), 4 18-4.23 (2H, m), 7.14 (2H d, J:

8.5 Hz), 7.80 (2Hytderd 3

He) | 2 (1H, (gld s8] 2 %zl)%dl%)gtmoa‘:(]%C(C’]”E3 8, 3{ ﬁ’g IQQ‘%SD?FAB) b
408 (MrH) +.1 {ROE2]or<eaMme didsyhbed hysl- 85;(Ifh_igrﬁ£1e%5abﬁgro 2H-pyran- 4-
“yl oxy) et hoxy] pheny1) - 1, 6- napht hyri di ne- 2- car boxani de -

aforemen+1oned protective groups, introducing a specific

CDi—‘OO‘—lII"‘

group into a raw material or intermediate compound, or
“carrying out the reactions using the compound of the
present invention produced. The reaction can be carried
out by appiying a method publicly known to those skilled
in the art such as methods normally performed, for
example, esterificatioﬁ, amidation, dehydration, and
hydrogenation.

Hereinbelow, the production method of the compound

cf the present invention will be described. However, the



[Chem cal formnula 14] Usi ng

N- et hyl- 8- 14-[ 2- (t et rahydr o- 2H pyr an- 4-

yl oxy) et hoxy] pheny11- 1, 6- napht hyri di ne- 2- carboxylic acid (300 ng, 0.76

mol ) produced in the synthetic processslin Exanple 9 (9a) and et hyl am ne

hydrochl oride (616 ng, 7.61 mmol ), the desired title conpound (100 ng,

yield 31% was obtained by the sarre nmet hod as in Exanple 10. 1H NMR

--( DMS0- 06) 4 ; 8: 6. (RE ol §4198(2H
m, 3.33- 3%41“7(”(1“4035%(%){3%@3 od S (] E@m ’}ﬁé t8: 2fs) (% nl"“ ©2156% 21, t. J
4.8 Hz),mét}@dszbncgnﬁwa@ 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-83Hz) 8.86 (1H, s),

9.46 (1H, s)oo3@ (FAB) rﬂz 422 (MrH). [0063]' <Exanple 12>

4- (6- Car barmyl i soqui nol i n-4-yl)phenyi dimethyl carbamate - 66 - [Chem cal

fornul a | s][Cheta)a 2-f(Skmuvet K3l silyl)ethyl 4-14-
[ (di met hyl car bam)yl ) oxy] phenyl }i soqui nol i ne-6-car boxyl ate Into
di chl or oret W&%8A (6.5 nl), (trimethylsilyl)ethyl

4- (4- hydr oxyphenyl )i soquﬁﬁol i ne- 6- carboxyl ate, (234 rrg 64 nmol )
synthesized from 2z (triggethyl %et hyl 4-

{[(trifl uoro tm/l sul femslln];ox;?\; ui_nol i rf@e%am'@f’éwnboxyl k[;ue sane

met hod as i | €8 {Ba)y—was ed,"To vvmcn’trllet\y ne (178 tL,
1.28 mmol ), -/ met hyl ami nopyr @eﬁ%@ MORNG; J I MNs61 N

di met hyl car banpyd) chl ori de (88 N 96 MBEOH V\e#ee‘\!addedln foI | owed by
stirring at roomtenperature for flhMee hours. orBite resulting reaction liquid
was concentrated under reduced pressure and the residue thus obtai ned was

purified byefiodBca gel col um chromat ography (hexane : ethyl acetate, 100 :
0- 50: 50, VIV) to glve the desired title conmpound (260 ngy, yield 93%.

H NVR (CDC13) 8: % 07 ( , S), 1.(?92-1 18 F32H m, 3.07 (3H, 3.17 (3H,
s), 4.42-4.51 (2H, . ,l_giZ) . 7. BBurfcB, RJ = 6.5 Hzj, - , 8.22
(IH d J 28 Hz)_., ~B6 (I 8. H 8.31 (1H. s), ABJo ml z: 437
( M"'H) +. [ 068‘@] ' OL  direct amidation NR
or
(Il-a) ) , (I-a)
(i) hydrolysis
then
(if) amidation
Method C Cor o 1
O‘S—CFa suzuki |\/\—R2 C-2 RI\/\—R
0™ O coupling P o hydrolysis > o
SN oL —_— R3
@/L > OL  then amidation > N
(ii-0) (ill-c) (I-¢)

In the above diagram, Rl, Rz, RS, R4, and Z have the
same meaning as above, and L represents a protective

group c¢f a carboxyl group.

[0031]

The afcrementioned productiorn method (A) is main.y
composed of the step (A-1): a coupling reaction using a
palladium catalyst and the step (A-2): an amidation

reaction step.



(12b) 4-(6-Carbanoyli soqui nolin-4-yl)phenyl di net hyl car bamat e Usi ng
2-(trimethylsilyl)ethyl 4-{4- . .

[ (di met hyl car banmoyl ) oxy] phenyl )i soqui noli ne- 6- car boxyl ate (255 ng, 0.59
mmol ) produced in Exanple 12 (12a), thesdesired title conpound (149 ny,
yield 76% was obtained by the same nethod as in Exanple (4b). . 1H NWR
(DVBO-D6) 8: 2.95 (3H, s), 3.09 (3H, s), 7.33 (2H, d, J 8.0 Hz), 7.58

' 10 ethord m 2 b )
g._zgé ?iH:lHé?,J@@lz_ (alfﬂremen@l n%dllp%w «9564 A %@n@ﬂ% 4g ﬁﬁﬁ!ﬁy r s

(FAB) m z: 33pddMddrcr [iQQa65§tep (p=<Exanpl gndd31ation reaction, the
4-i 4- (1E) - 3- (di net hyl ami no) - 3- oxopr open- 1yl ] phenyl | i soqui nol i ne- 6- carboxanl

de [Chem caltefpor(BHZ) 16 {HEniB)2MNerifb8ation relsktlBn, and the _
2-(trimethylsilyl)ethyl 4- {[(trifluoromethyl)sulfonyl]oxy}isoquinoline-6-
car boxyl at e Y00 Brp) 11.42 amiplg T eond Aebotiphphenyl boric acid (320 ng, 2.14
mol ), the desired title conpound (427 ng, yield 79% was obtained by the
sanme met hod as Fﬁ°Eﬁa@ﬁﬁ@e@LG@@ﬁd PREONNVRETCBE1 3)e 8h @d 06C PHE s) paindg- 1. 13
(20 m, 4. %%ﬁpgtéyggHbﬂQ step é2ki: g EoZp8Fzé rgaoglg%Hugwﬁé a

palladium catalyst and the step (C-2): an amidation

reaction step.

[0032]

The step (A-1)
This step is a so-called Suzuki coupling, a coupling

reaction using a palladium catalyst, by which a compound

(ITI-n) is produced from a compound (II-n). This

reaction is performed in the presence of a palladium

catalyst, a ligand, a baée; and a solvent by heating.

'Thié coupling reaction can be performed in accordénce

witﬁ the methods described in, for example, Tetrahedron

Letters, 32, 20, 1991, 2273-2276, Tetrahedron, 49, 43,

1993, $713-9720, Synthesis, 18, 2007, 2853-2861,

Angewandte Chemie, Internationai BEdition, 46, 17, 2007,

3135~3138, Journal c¢f the American Chemical Society, 116,

15, 1994, 6985-6986, Heterocycles, 26, 10, 21987, 271i-

2716, Synthetic Communications, 30, 19, 2000, 3501-3510,

-Tetrahedron Letters, 42, 37, 2001, €523-6526, 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 Crganic

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



= 7.8H), 8.14 (1H, d,J =8.5 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) mz: 378 (MH) +. [0066]
(13b) 2-(Trinmethylsilyl)ethyl 4-{4-[(1E)-3- :

(di met hyl ami no) - 3- oxobr open- 1-yi | phenyl33 soqui nol i ne- 6- car boxyl at e

D et hyl [2-(dinmethyl am no) - 2- oxoet hyl ] phosphonate (133 ng, 0.597 mmol) was
di ssol ved in dichloronethane (4 nL), to which 55% sodi um hydride (21 ng,

- 0. 48 ol ) ngﬁfﬁbkﬁjEﬁuf&ﬁei&'b@%@ga?yo§tb bh Rgcf%%e%gs%EQUt%s éH%JfHS
sol ution, 2-(trimethylsilyl)ethyl 4-(

f or nyl phenleQ]'S—oI&BS’I,OMﬁ'g%rﬁr@alE@@%é’fgt68(15@ mip0@., 48 gmmnk)sogynt hesi zed in
Exanpl e 13 (13a) was added, followed by stirring for one hour. To the

resul ting r&actnan df qln@ama: szt ein Ak edyaqueous 0Sobabisgon 3@f camgpni um

chl ori de was added, followed by extraction with ethyl acetate. The

" resul ting difgRm - ayert wiesp sws hédumwnah, satur aed2boiene 5and-dnikéd over

anhydrous sodi um sul fate. The 69 - solvent was distilled off under

reduced pr €¥sIATEC TR s duer thus2 ObBai Bed-das, panidf Yedrbylsplfi ca gel

col um chrorrataerglr ¢ (hexane: et hyl acetate 100 : 0 - 35 : 65, VIV) to
T

give the desi¥ FiHpbunts ( 168 #808yi eFd9934p4 -

[0033]

The step (A-2)

This is a step for converting the compound (III-n)
into a compound (I—h) by an amidation reaction. This
amidation reaction can be performed in accordance with
the methods described in, fer example, Chem. Reva, 1948,
45, 203, J. Am. Chem. Soc., 1950, 72, 1888, Org. Biol.
Chem., 1962, 84, 4457, J. Am. Chem. Soc., 1973, 85, 875,
and J. Am. Chem. Soc., 1981, 103, 7090.

The step (B-1)

This is a step for converting the compound (III-n)
or (III-c) produced through the sfep (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 the 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, 129%)" writteﬁ by T.W. Greene and P.G

Wuts.



1H NVR (CDC13) 6: 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 (2H, d, J = 8.3 Hz),
7.72 (2H, d, J = 8.3 Hz), 7.78 (1H, d, J = 15.4 Hz), 8.11 (1H, d, J = 8.5
Hz), 8.22 (1H, d, J = 8.5 Hz), 8.58 (1H4 s), 8.64 (IH 9.33 (1H, s). M
(FAB) m z: 447 (M+H)+. (13c)

4-{4-[ (1E) - 3- (D net hyl am no) - 3- oxopr open- 1yl ] phenyl }i soqui nol i ne- 6- car boxam
i de Usi ng LT hyl.si.l wl I 4 - = 3:
(di met hyl ani no) b %xégﬁ%péﬁ- I~ ’yé%?ﬁg%ﬁﬁ‘l?@?q%#ﬁ% ﬁre‘?%?“lc%r%'bo?yl ate (165
ng, 0.37 medndeprseduced rndy Exasmly 1h{d3b)net Bondsshtedrtis) e; conpound
(104 ng, yield 81% was obtained by the sane nethod as in Exanple 4 (4b).
1H NWVR ( DVMBOmD@rted Andy (SBHom)ourdt 180T (BH:) Sio FoBl & Lbhefy1Jefndd. 4 Hz),
7.58 (1H, d, J = 15.4 Hz), 7.62 (3H, = 8.1 Hz), 7.92 (2H, d, J = 8.1 Hz),
8.12 (1H, d, J Eh8.5tHp),(B8324 (1H, br s), 8.30 (1H, d, J = 8.5 Hz), 8.37
(1H s), 8.53 (1H, s), 9.41 (IH s). M5 (FAB) mz: 346 (MtH)'. [0067]
<Exanpl e 14> -Thps 1s a step for converting the compound (III-a)
4-i4-[(1E)-3-(norpholin-4-y1-3-oxopropen-1yl]phenyl|isoquinoline-6-carboxam
i de [ Chem CA“% &r MARHE o N ®Y (aﬂaé)ngiﬂq?%e%ﬁ@/%wyl)é&me
4-f4[(1E)-%—rréDrtgv)qholin-4-qy1-, ey e

3- oxopr oper™ Y o RENIAGS dqti i hémidar ikyfaretion stegring
2-(trinethylsilyl)ethyl 4-(4; formyl.phenyl)isoquincline-6-carboxylate (123
mo 0. 35 mesnyo SR R A R | SR e fafe 3

(nmor phol i N-4ri k- eethyl:) (%@g)p _%, 49, nol e.desired
title conpound (I55 frg, vyi ellcgt}qég%@\?\ct/akgeo tal % )y (t%f"le sa%r%h%r%thgd as in
Exanpl e 13 u(:h3) anlksNVR (GRGE3) S5nydi06 {24 $la dnd? {2Hiateqdns 8 2 H2),
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, doeondlens@tQozyeattiby 2HtHd,amirre. 8.0 Hz), 7.81 (1H, d, J = 15. 4
Hz), 8.11 (1H, d, J = 8.5 Hz), 8.23 (IH d, J =8.5 Hz), 8.57 .(1H, s),
8.63 (1H, s), 9TBS étiep 4¥-1IMS (FAB) miz: 489 (MrH)+. (14b)

4-f4-[(1E) - 3- (Morphol i n-4-y1l-3-oxopropen- 1yl ] phenyl | i soqui nol i ne- 6- car boxam
i de Usi ng Pb¢s: sEpre?shgl setgk)etlylSuzuki coupling, a coupling .
4-14[ (1E) - 3- nor phol i n4-y1- 3- oxopr open- 1 -yl ] phenyl | i sogui nol i ne- 6- car boxyl at
e (155 ng, ‘6382 1rholf Produdsd it iBramate ivs a4y  viher a qumpogedi red
title conpqqqc}_L94.ng 7699 was obt ai ne gﬁthe sane nethod as in

i el d
Exanpl e 4 (4b}. “’il—l—lﬁl\/ﬁ%ﬁ%@%) B 23 SPRPYET (oM - 3155 $EP (4E, nm),

3.70-3.84 (24, _ L= A5 1 M), 7.57-7.69 (4H, ), 7.93 (2H,
d, J = 7.3%?’) Fg)s?f%I?%ﬁ,(ejd;,Sl?“*%%.*é’l&zﬁ ,th% ﬁ”?aH)Abf) 's§, 8.2)9 (1H, d,( J =

8.5 Hz), 8.36 (dkk Step8(B32(1H 's), 9.41 (1H s). M5 (FAB) nfz: 388
(MeH) +

This is a step for converting the éompound (ITI-c)
into a compound (I-c) by an amidation reaction. This
amidation réaction can be performed similarly to the step
(B~3).

[0034]

A compound cf the.present invention produced by the
‘aforementioned method can be isolated and purified by a
publicly known metnod, for example, extraction,
precipitation, distiilation, chromatography, fractional

crystailization, and recrystallization.



[ 0068] <Exanpl e 15> S
4-[ 4- (3- Mor phol i n-4-y1- 3- oxol oropyl ) phenyl ]i soqui nol i ne- 6-
[ Chem cal

car boxam de

formula 18] 01 N O .(15a) 2-(Trinethylsilyl)ethyl

4-[4.-(3-norpholin-4-yl-3- oxopropyl yphEnyt ]i sodui nol i ne- 6- car boxyl at e

Using 2-(trinmethylsilyl)ethyl 4-

{[(trifluoronethyl)sulfonyl]oxylisoquinoline-6- carboxyl at

e (300 ny, 0.71

mol ) and 4- (2- sgarhoxyetind )phenyibar onie aghd, (297,005 nd- O mmol ), a

carboxylic acid internedi ate was obtal ned by the same net

8 (8a),

the sane - 72 - nethod as in Exanple 10 wi t hout

od as in Exanple

amtdﬁﬁtﬁksféﬁﬂulétkﬁ)C@ﬂD@M@doééggnﬂgin%éﬁk?o??%@‘?ﬁ? obt ai ned by
I SOl atl ng |1 S

i nt er nedi atrecoduct idid NVERE EXABItS: OhOFEBH, c8htalndladyvhBERHicm), 2. 71-
2.74 (2H, m, 3.11(2Ht,
carbon, enantiomers exist. FEach of these enantiomers can

be Zsolated and purified by standerd methods such as

fractional crystallization (salt fractionation)

in which

an enantiomer is recrystallized with an appropriate salt,

and column chromatography.

Examples of reference

literature for a method of separating an enantiomer from

racemates include J. Jacques et al.,
Racemates and Resolution, John Wiley And Sons,

[0035]

"Enantiomers,

Iinc."”

The compound of the present invention has low

tdxicity 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

(particuiarly, treatment) of

diseases associated with bone metabolism such as

csteoporosis, Paget's disease of bone,

and thus is useful.

[0036]

and osteocarthritis,

When administering the compound of the present

-

~invention or a pharmacclogically acceptable

to a mammal

(particularly, a human), it can be
administered systemically or locally by the
parenteral route.

[0037]

sait thereof

oral cr



J = 7.9Hz),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, n), 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, 1.5 Hz), 8.54 (1H, s), 8.66
"(1H, s), 9.31 (1H, s). NS (FAB) niz: 4916 6(MrH) . (15b) _

4-[ 4- (3- Mor phol i n-4-y1-3- oxopropyl-) phenyl ]i soqui nol i ne-6-carboxam de

Using 2-(trinethylsilyl)ethyl 4-[4-(3-norpholin-4- o 0. 39 l)
e e B o B S T T P

produced in Exanple 15 the € compoun

was obt ai neghbyptheesaneniehhoghassi g @éa%n'ded% (HR)s . gL I NVIR ( DVBO- 1: 40 5:
2.74 (2H, t,nJyEi??Hz) 2. 05 (20t J fr) l??%113349(4H =

49-3. 59 470% 2tk - 6 8. A o ), 7.61
Cike b9y e a0 Car e e o 35“?%05%&% Sy L

8.5 Hz), 8.86tlb#s 8yrm8lAG ¢l oged FoI8veIHos)k. KVBAsFAB) m z: 438 (MHH) +.
[ 0069] <Exanpl e 16> . .
4-14-]4- Acef?F@PbéFaQFﬁ 1- yl)phenyl]lsocrU|noI|ne 6- carboxam de [ Chemi cal

formula 19] - ,
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 prepa;ed by standard methods, using any agent
appropriately selected as needed from among those
normally employed as additives such as an excipient, a
binder, a disintegrant, a lubricant, a swelling agent, a
swelling aid, a coating 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, & cream, a poultice, an aerosol, an
inhalant, & spray, an eye drop, & nasal drop, and a
suppository. Medicines in these dosage forms can be
pre?ared by standard methods, using any agent
appropriately selected as neededlfrom among thoese
normally employed as additives such as a sLa01112er, an

antiseptic, a SOluDlllZlﬂg aid, a numectanL, a



(16a) 2-(Trimethylsilyl)ethyl

4-{4-[4-(tertbutoxycarbonyl)pi perazin-I|-yl]phenyllisoqui noline-6-

car boxyl at e Using 2-(trinmethylsilyi)ethyl 4-
{[(trifluoronmethyl)sulfonyl]oxy}isoqu rol i-ne-6- carboxylate (1.00 g, 2.38
mmol) and tert--butyl-4-[4- (4,4,5, 5-tetramethyl-1, 3, 2-di oxabor ol an- 2-

yl ) phenyl] pi per azi ne-1-carboxylate (998 ng, 2.57 mmol ), the desired title
conmpound ( ¢ 7 ed_b ¢ game netho as in Exanple
4 (4a). 1I—I—ijI\/R%(§DC1§%” %%ﬁ%ﬁ?&%g 1% 1)2(I%QH £ 3%= §*glﬁ%), 1.49 (9H,
s), 3.20-3.28d4Ha Meutd:D0: 366 44 ( 7.08
(2E, d. J A M), 7.25 (11§HQ s)é ‘L;DJA% (3 f4o(Eh, L glszérs 58 (1H d, J
= 8.6 Hz). Ssdibr{idHadbnt), =2 8s6rHies a§t53 (ébﬁo§£nt8 §9b£%EEL§)a 9.26 (1H
s). (16b) 2-(Trinmethylsilyl)ethyl

4-[ 4- (4- acetydqupenazmhdrydg pheayhimsoganopl Enei6iear baxyhBt6rptionl NtO

di chl oronet hane (5 nmL), 2-(trinethylsilyl)ethyl

4-f4-] 4- (te?ROWﬂnaﬁxy@aﬁbuﬂy¢0®¢@@r@gémt1yh¢¢heny1m¢ésocluinoIine 6- car boxvi
ate (103 ng mmol) - 74 - synthesized in Exanple 16 (16a) was

di ssol ved, ﬁqpv%hch trifluoroacetic acid (0.5 m) was added, followed by
stirring at roogétenperatqre for three hours. After concentration, the
resul ting mi xturé& wdsSgi Fat &d %“ﬁ?udidcmao‘f%t%egi%r%ﬂ_)f%w%ut ralized

wi th a saturat soI tlon sodi u arbo ate.
resul ting opéaﬁﬂ% er ﬁﬁgjdag v%raé% nt §U|F8 B &R r??ELé?§H°SThe

sol vent wasy ggdﬂd¢ﬂgﬁﬁghéug§ﬁ%{§ggce qgreﬁgﬁgdWDI gere hgughgh%ssgbtalned_

was di ssolved in pyridine ( fch an rou aée I'c acrd 5 m)
was added, d«dd,owed by StiHd idgu@tcd oM é&ﬁPﬁi@EQEQdOYI‘?V@ Hﬂinaéf{%
concentration, the resulting mxture was diluted wth dIC | 'or onet hane (20
m.) and neuﬂn&hmzednmﬂﬂh1ﬂy¢uawéﬁmﬁb@@yeﬁyﬁlﬁ@lﬂhhoae@$r§9dféﬂm9l§arbonate
(15 mL). The solution thus obtained was extracted wi th dichl oromet hane (20
m.), and thelr esula iphg mragani @gl @yely wascept@dl ovesl sodhemsal fat e and
filtered. The solvent was distilled off under reduced pressure and the
resul ting ﬁﬁﬁﬁﬁ@@h&%;%ﬂﬂhﬁl%ﬁﬁiﬁdtiﬂrﬁlag@gechfoﬁaﬁﬁgrmghyo 1000 mg,

(di chl oronet hane : met hanol 97 : to give the desired title conpound
(54 ny, yielTd SEHE CEHIR %WQ)O% Chge 1ooqReENG) haying ¢¢y geneygal 8.3

Hz), 2.21 (3H._s). 3.30-3.38 3.70-3.74 (2H, m), 3.86- 3.89 (2H,
rr)?- 4. 49 (( T S-L) (3f 8. ?%)aéﬁﬂiz[g%%edﬁo W%l%hran%m?xaq@*z?w d, (J =

g' §4H%)1i_| 8. gél’%l Bf“—(ﬁlﬂ VS') 58}’4_{2%%18 f%}i( 1H’lo<’:a£l once 1),6 goégr IH s),

4-[ 4- (4- aceliyldy RenRzit 1dﬂgé)h@@yg,]‘;élogp@%égeaswgggr boxagide ., Using
2-(trinethylsilyl)ethyl ‘4-14-

acet yl pi per@melah-ylﬁrwwrayld gsowmy ner Gscashoxylate (54 H%J Ond1 mol)
synt hesi zed in Exanple 16 (16b), the desired title conpound (38 ng, yield
90% was ohireirea oy st h@xﬂﬁre;drett:ho@bmly nf &Exadmd ecd £ 4y ou At NVR: { CDCL3,
400MHz) 8: 2.16 (3H, s), 3.23-3.34 (4H, m, br s), (2H-d, J d, J = 8.6
[ 0070] [0LRefier ence Exanple 1>

2-[ 3- Fl uor o- 4- (met hoxynet hoxy) ohenyl1] -4, 4, 5, 5-

t et ramet hy1- 1, 392b@rorabével a@@fr[e@h@mtcsalcafrorkrmm@t)]m CarP it ion

with a pharmaceutical composition of the present
invention as needed as long as sﬁch active ingredient
does not impair the eff'cacy of the present invention.
The present invention zlso encompasses a method for
preventing/treating the aforementioned diseases,
comprising administering & compound of the present

invention or a pharmacologiczlly acceptablie salt thereof.

=



0, -0 H3CCH3 H3C. CH3 (la) 4- Bronp- 2-fl uor o- 1- (met hoxymet hoxv) benzene
Into acetone (300 m ), 4-brono-2-fluorophenol (30 g, 157 mmol) was
di ssol ved, to which chloronmethyl nmethyl ether (18 m, 237 nmol) and
pot assi um carbonate (43 g, - 76 - 2353fot) were added, followed by
stirring at roomtenperature for two hours. Inpurities were filtered off
and the filtered solution was washed with acetone. The filtrate was
concentrated undgt Leduced PLESSU:EARM,the.fesi i ped_was
purified by silica gél_colunﬁ?chréhatogfggﬁi ( éggﬁ%éggiiﬁg%ééggtate, 100 :
0 - 85 1xomfdind @Oive the-dasi redy thihenceprPaupHati8es18gi¥behd 829 .
1H NWR (CDC13) 8: 3.51 (3H, s), 5.19 (2H, s), 7.05-7.10 (1H, "'m, 7.716-7.20
(1H m, 7.22cpt2dl(lHax) . t§dOd for thél production of the
2- [ 3- Fl uor o- 4- (met hoxynet hoxy) phenyl1] -4, 4,5, 5-
t et r anet hy Bfo & nrdi loxeabdrol @ame ceut ica ht oodpost hybnsul f oxi de (200 nl),
4- brono- 2-f | uor o1- (et hoxynet hoxy) benzene (20 g, 85 nmol) synthesized in
Exanpl e (8a)00fdld difssmudeatiem asarahldi ${ pPasderat o) di boron (28 g, 110
mol), a[1,1-_ . o _
__bi s(di phenyl phoSBNPnEF-2F&r FGc én&PaPEMst opal tHarli Rifel & okohet hbpe, conpl ex
(7.0 g, 8. Jumol ), and._pot assj u tate_ (25 g, 255 mmol) were added,
f ol | owed b?iétﬁ¥f?ng%ﬁ“?inlf%ﬂ£%ﬁ%§ﬁ%u?F ?ﬂEQHFQ?HFE ﬁéé Br86GhPYdéwn to
room tenpergtyre,  tQ \gﬁ(}j‘p@_é/\ggoaqe%{ld et hyl acetate were added, and

n ite.

inpurities were renov usi The filtered sclution.was washed with

ethyl acetate. The hihEkale wWBsn$aRarat @ dhe organic layer was
sequentially washed with water and saturated brine, and dried over
anhydrous sodi umisel bakes Bre aSelweriunes distd 1) adsofd  under: 1 educed
pressure. The residue thus - 77 - obtained was purified by silica
(hexane: et IBd5 acetatlesctifkd), garl cdunmn shr dsat egraphyut88: 20, V/ V)to give
the desired title conmpound(15.8 g,yield 66%. 1H NVMR(CDC13)5:1.3(12H,s),
s), 7.15- 7. 2(drexipro9-cE Bulgse are mixed, followed by addition of

300 g of a 10% agueous solution ofrhydroxypropylcellulose.
The resﬁlting mixture is kneaded and granulated using
extrusion granulation equipment, and then dried to give a
granule.

(Formulation example 3) Tablet
Five grams of a compound of the present invenfion, 90 g
of lactose, 34 g .of corn starch, 20-g of crystalline
celiulose, and 1 g of magnesium stearate are mixed by a
blender, follbwed by tabletting using a tablet machine to
give a tablet.
[0042)
| (Test exahple)

(Test examplie 1) Osteoblast differen-iation test

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

(obtained from RIKEN) were used.



3.51(3H, (1H,mM, s),5.24 7.51-7.53 (2H, (1H, [0072] <Ref erence
Exanpl e 2> 4-{2-[4-(4,4,5,5-Tetranmet hyl-1, 3, 2-di oxabor ol an- 2-

yl ) bhenoxy] et hoxy) t et rahydro- 2H pyran [ Chemi cal formula 21] o, -'o Hc )
(CH, HccH'. (2a) 2-{2-[4-(4,4,5,5-Tet r¥ret hyl- 1, 3, 2- di oxabor ol an- 2-

yl ) phenoxy] et hoxy) te rahydro-2H pyran I nto dinmethyl formam de (250 niL),
4- (4

a

,4,5,5- tetranethyl-1, 3, 2-di oxaborol an-2-yl ) phenol (10.0 g, 45.5 nmol)

nd 2-(2- bronoetshoxy)tetrahydr, ( 45 ,

di ssol ved, to V\hﬂl}c)fi&%lOS"e/ots%gi'ur%phy r?ﬁ/e@%l é%p?%?%% fgéo%ggég?n&gég“ms added
whi | e cool igw: wittd. i T@37d-002 Dweshhya shingi ngsf ot /three hadrs ivwhkkbg cool ing
with .ice, and further for 17 hours at roomtenperature. Ethyl acetate was
t hen added,caind sxcess (dyidsated Sosth urywasne- LZBorateut eal i zad. W tRd1M
hydrochl oric acid. Further, water was added and the resulting solution was
separ at ed. The(¥£8ul ¢¥ nieot gahi tnt1Ayeephasynashbdqwi tih (sataiatdd tbpmne, and
dried over anhydrous sodiumsulfate. The solvent was distilled off under
reduced présstire. BiheCiesilitie 1 hii0ob?al nédenasnbat pii edbbyesiipted gel
colum chromat ogr aphy (hexane: ethyl acetate, 100:0 - 70:30,V/V)to give the
desired titd%® ]c(gﬁﬁg%%ﬁ‘{“‘i@% WeIF ek B499In this test, all culturing

L NVR( DY) 6: 4 330420 ), 1, 475 1-88(3H M, 1 8% - T2 Btk 3, B8R .

COy) .
[0043]
The aforementioned cells were detached with 2 mL of

a 0.25% trypsin solution (obtained from GIBCO BRL Cat. No.
15050-065) and dispersed in 10 mL of 10%—FBS;aMEM.
Subseguently, the cells were collected by centrifugation
(25°c, 800 rpm, five minutes). Ther, a cell suspenéion
containing 40000 of the cells/mL of 10%-FBS-aMEM was
preparéd. The cell suspension was then dispensed into
96-well plates (the product of Falcon), 100 pL 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 cohtrol group, the compound
was dispensed at final concentrations of 0.01, 6.03, 0.1,
and 0.3 ug/ml. To the well of a contrecl group, DMSC was
dispensed at a final concentration of O.l% (v/v). After
four days of culturing, the activity of alkaline
phosphatase (ALP) was measured in each group.

[0044]

The measurement of ALP activity was performed as

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



3.87-3.93 (2H, (1H, m,3.48-3.57(1H, M ,3.79- M, 4.01-4.10(1H m, 4.15- 4.22
(21-i,m, 4.71(1H t,J =3.5Hz),6.92(2H dt,J = 9.0, 2.1Hz), 7.74(2H dt,
J=8.8,2.1Hz). (2b) 2-[4-(4,4,5,5-Tetranethyl-1, 3, 2-di oxaborol an-2- yl)
phenoxy] et hanol Using 2-{2-[4- (4 #4®,5-tetranmethyl-1, 3, 2-

di oxabor ol an- 2-yl) phenoxy] et hoxy}t et r ahydr o- 2H byran (13.0 g, 37.3 mmmol)
synt hesi zed in Reference Exanple 2 (2a), the desired title conpound (9.45

? CD&;') d696£1/ﬁ%%\9s(s 1@% afg}ﬁ.@lé)&’ei )?eréﬂg@eﬂm h@g'nﬁs %f‘l Eeségp%gFﬁ &égéng L Q'VR

Hz), 6.91 (@}H dﬂéoon]srngg B0 %J.JJ‘ &?)Duzbzéc&zg DHES ‘1]1afe b% f%ﬁl Hz) . (2¢c)
2-[4-(4,4,5,5-Tetramet hyl- 1, 3, 2- di oxabor ol an- 2= yI?phenoxyFet

benzenesul f omat&ined fdot ccBCh| BRDNEAhANEC1004000-2444- Ghcd theb-
tetranmet hyl-1, 3, 2- di oxabor ol an- 2-yl ) phenoxv] et hanol (4.4 g ,16.7 mmol)
synt hesi Zedr¢mp‘EJXTQTp1ke 2N Tl dsy htssodovlea; ior JOntaining 10 mM

MgCl; and 2% (v/v) TritonX-100 (Sigma) was prepared and
dispensed at 50 pL/well, followed by stirring at room
temperature for five minutes. An ALP substrate solution
containing 50 mM diethanolamine (Wako Pure Chemical
Industries, Ltd., Cat. No. 099-03112) and 20 mM p—v
nitrophenyl phosphate (Wako Pure Chemical Industries,
Ltd., Cat. Nc. 147-02343) was prepared and dispensed at
50 uL/well, and the plates were left to stand at room
temperature for 10 minutes. Subsequéntly, absorbance was
. measured by a microplate reader (Bio-Rad Laboratories,
Inc.). Setting the measufement value of.the control
group of each plate at 100%, 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 compoundé of Examples 1 to 105,
107 to 109, and 111 to 118 exhibited an increase of 200%
or more in alkaline phosphatase activity at 0.03 pg/mL.

(Test example 2) Osteoclast fcrmation-innibition

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



to which triethylamne (4.6 m, 33.2 mml), 4- dinethylam nonyridine (400
ng, 3.3 mmol ), tosyl chloride. (4.8 g, 25.2 mol) were sequentially added
while cooling with ice. The resulting m xture was warnmed back to room
tenperature, followed by further stirriddg-for two hours. The resulting
reaction liquid was sequentially Washed with water and saturated brine, and
dried over anhydrous sodiumsulfate. The solvent was distilled off under

reduced pressie.cebhg ros duge thysi phtal F@Qcﬂ\@&dpur;t‘fﬂeﬂﬂ st i cs¢ gel
col um chromat ogr aphy (hexane : ethyl acetate, 100 : - 70 : 30, V/V) to

give the desimrediriditlee weemmosnd (i Famuyi ghd Bl&%tlbtia NMh s (£613206: 1. 33
(12H, s), 2.44 (3H, s), 4.16 (2H, t, J = 4.7 Hz), 4.37 (2H, t, J = 4.7 Hz),
6.75 (2H, @reJmn@edl Ma)th A, dTd th.Zenkdn) ,and Ahd 2Hbik J = 8.4
Hz), 7.81 (2H, d, J = 8.4 Hz). (2d)

4-{2-[ 4- (4,208, BiTeecangtthyd- 1o13, 125 k&b als 2added, followed by

yl ) phenoxy] et hoxy)tetrahydro 2H Dyr an Usi ng tetrahydropyran-4-ol (3.7
g, 36.2 mrﬁh)lr*nalgz C[r4o(f1@4“35“5'-@tet ﬁalr?éterwlanz -tdioxaamerolarm:

yl ) phenoxy].et benze es fq’inate (6 g, mmol ) synthesized in Reference

tIfxarrﬁl e 2 (lfc)Cy & TGS u tt%e %{nlfa ‘(%‘9}1% i ef t 6894 2WagT obt ai ned
1H-NVR (CDC13)._8: 1.33
o osy TR 8%?%1% era‘?ﬁﬁ% %‘X%%( ST G R A
3 55 3 63 3 (2 2- 2H , 15 2H,
e(a%ﬁ ?061 %z“)% C%lgil} Et%g?alﬁél)& Waisﬁtr%‘é gj e ( 7 H).

0073] <R€k%ﬂ@”%@s%é@ﬁﬁkﬁ1&% thep ngﬂﬁﬁsed into 96-w
[4-(4,4,5, 5-tetranet hyl-1, 3, 2- di oxabor ol an2-yl )phenoxy] rret hyl | phosphonat e

[

(

[ Chemi cal hacfdbaa2ls, QORGHS JeKiv@2CHR O 3 gdBOGHR FBCHHS0§ 3a)

(Di et hoxyphosphoryl) met hyl 4- et hyl benzenesul f onat e Par af or mal dehyde
(137 mg) wasldisgselived fiol totarkeriy (A Bifing, 40 hikcbutsi et hyl ami ne (52
[I1" 0.369 nmmol) and diethyl phosphite (466 [IL, 3.62 nmol) were added. The
resul ting $EItdrEGRINES by &P altSignw oxiatat efly. IO 30r fouwiitwemsedand
then at 125C for one hour under_a nitrogen at rmsphere The sol uti on was
cool ed to GELSt &3k (‘f’ﬁ tr j%t rfylfalrﬁ%e TR {2t 5o 7O )ntnd To the

pt ol uenesul f chl ori de (62 nq)r re slowy added. The

resul ting rwggétl o gl & Wad 8 9 aqeﬁnﬁ)'ﬁ%,\grfb%}*at%? Cdvet PP ght and
then i mpuriti, filtered off _organi | ayer thus
obt ai ned matgr\%/asheg%oulph \%/a e a c? szﬁ ur ate errlls‘n('(zad d’JdI?‘?gd over sodium

sul fate, and.then fils B)%r £d;¢ W%%solov% V@fil d%&léeéjf% ounder_ reduced

pressure to give the desired titl'e conpoun I'd~ 47 NVR

(CDC13) 6: wk1320(6H, contda Grb ),Dl\/lzsd]fasfetﬁséénséldlél-t‘lalglr(élﬁ n') 4.18
(2H, d, J = 10.1 Hz), 7.37 (2H, Hz) : 1 (2 5 Hz).
(3b) Diethyloncentration of 0.1% (v/v;. A ter flve days of

f[4-(4,4,5 5-tetranmethyl-1, 3, 2-di oxabor ol an2-yl ) phenoxy] net hyl } phosphonat e
Usi ng 4- (404155metramet hgdl:mJ&,yZ«ccﬁ Oeaborat @ne2s1 yt drppheod d (313 ng, 1.42
mmol ) and (di et hoxyphosphoryl) met hyl 4-nethyl benzenesul fonate (550 ng, 1.71
mmol ), t he PAesPRadasket | (€ RéghpoumansEERur ar, 11yied ch 28%umas obtai ned by the
same mnet hod[o%sz1 |]n Ref erence Exanpl.e 2 (2a). X

The measurement of TRAP activity is performed as
follows. That is, the medium in each well of the culture
plates is completely removed. Each well is then washed
by dispensing 100 uL of Dulbecco's phosphate buffe
(obtained from GIBCC BRL Cat. No. 14190-144) and then
removing it. An acetone:ethanol mixture (1:1) is added

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



Hz), 4.20-4.27 (4H,

1HNVR (CDC13) 6: 1.33 (12H, s), 1.36 (6H t, J = 7.1 Hz),
= 8.3 Hz), 7.76 (2H, d, J =

m, 4.30 (2H, d, J = 10.5 Hz), 6.95 (2H, d, J

8.3 Hz). [0074] <Ref erence Exanple 4>
1-[4-(4,4,5,5-Tetranmet hyl- 1, 3, 2- di oxabor®dl-an-2- yl) phenoxy] pr opan- 2- ol
[Chem cal fornmula 23] - 82 - OH 0 CH3 0" C) H3CCH3 H3CCH3 (4a)

1-[4-(4,4,5,5-Tetramet hyl-1, 3, 2-di oxaborol an-2- yl) phenoxy] acet one
4'(4’4’5’5'5545@555hﬂ%ié?gmzig'9%§90%8580F%'a%E)B 39%& &770 ng, 3.50 nmol)
ng, 5.25 mmol)

= S.
and potassium carbonate (725 were-di 550fVed i n acet one (8.0

), to whigdrtdtpsQaget Rfea (Dedddcite 4-20 Ebh@@%s@dng’(fql awed by
fh i

stirring at 65C overni ght under a nitrogen a sphere. ?ésulting

reaction liguid was seoled Lo spemdAsnpesajuie.and then o 11,31 ed under
reduced pressure. To the residue thus obtained, dichlcronethane and water

ver e added,tHeoldoaechi by exduact i D00 Wit hodi cbkosenrethangdethe argani-c | ayer
thus obtained was dried over sodiumsulfate. After filtration, the organic
| ayer was cOfentParederderal ethudes piessuiedandatheNopulbfi-€d 1dp)si | i ca
gel colum chronmat ography_(hexane : ethyl acetate, 100 : 0 - 70 : 30, V/V)
to give the'USSiTRNTFE ef ebhpHRMdI B30t agrippefas5% ve mipuKNNR( CDCL3)

Subsequently, absorbance is measured by a microplate
reader (Bio-Rad Laboratories, Inc.). Setting the
measurement value of.the control group of each plate ét
;OO%, the decrease (%) in TRAP activity in the test
compound-addition group is calculated, which is assessed
as the osteoclast formation-inhibiting activity.
[0047] |

(Test example 3) Effect on bone density

Eight to 12 week old female F344 rats wére purchased
from Charies River Laboratories and used in the following
experiment. Rats were anesthetized with an
intraperitoneal admiﬁistration 0f 40 mg/kg of Somnopentyl
(Kyoritsu Seiyaku Corporation), and then ocophorectomy or
sham surgery was performed. From the day after surgery,
a2 suspension of the test compound in a 0.5% methyl
cellulose solution (Wako Pure Chemical Industries, Ltd.
Cat. No. 133-14255) was orally administered once a day,
six days a week. Six weeks after administration, the
rats were euthanized by remcval of whole blood from the
lower abdominal-aorta under Somnopentyl anesthesia, and
the ieft and right femur was excised.

[0048]



s),6.88(2H, 5. d, 1.33(12H,s),2.28(3Hs), J=8.7Hz),7.76(21-i,d,J= 4.56 8.7 .

(2H, Hz). MS(ESI)m z: 277 (MH) - - 83 - (4b)
1-:4-(4,4,5,5-Te=anet hyl-1, 3, 2-di oxabor ol an-2- yl ) phenoxy] pr opan- 2- ol
Into ethanol (5.3 n), - = 43 - :

1-[4-(4,4,5,5-tetramet hyl 1, 3, 2- di oxabor ol an- 2-yl ) phenoxy] acet one (530 ng,
1.92 mmol ) synthesized in Reference Exanple 4 (4a) was dissol ved, to which

sodi um bor ohydr izde (94 Jfv=2: I MW, vassadded, at Qé?? fgL%gy@mth;{ stirring

at roomtenperature for 30 nminutes. To this reaction |Tqui er was

added, fol loywedrdyuextiactd o yed hwdichbasagrethapes Bhe besdl-kbi-ng organic
| ayer was dried over sodiumsulfate and filtered, and then concenfrated

under redudstk-ps@EsBUIELoTNECS £Si Tue. thusrro@tmml@cam_wrwéted by silica
gel colum chromat ography (hexane : ethyl acetate, 100 : 0 - 70 : 30, VIV
to give thedesised intilee conpbruniefd83anyyeyiekbd Qﬂl%chr_ébl- AiyR=2( CDC13) 8:
1.29 (3H, d, J = 6.4 Hz), 1.33 (12H, s), 2.33 (1H d, J = 3.7 Hz), 3.82
(1H, dd, J S€<9t20n57 & HA)e whole (Fenuyd, nam°19 2he3PZOHZ§H§l 4e16,4t25 (1H,
n),690(2HdJ—87Hz,775 2H, d, J 8.7 Hz). [0075]

<Ref erence 5é3<%1frffp'l xS g Ty dr B 2H pyr an- 4 yl oxy) propan- 1- ol [ Cheni cal
formul a 24] (gwp (5a) 4-[3-(Benzyl oxy) propoxy]tetrahydro-2Hpyran - 84 -
Usi ng tetra pyranol (0.693 nL, 7.27 rrm)l) and

[(3- bfompfopoxﬁ)nm’éh W k%} Ze”c‘%e( ]z:b%q}%n f les ? %? ?? tithe
conpound (437 ng, yie % obt |nec1d he' s ho h
Ref erence E&%ﬂﬂﬁ%:%iéﬁﬁflcantly increased the bone density at 3

mg/kg or.less.

(Test example 4) Effect on healing of fracture
Twelve week old female F344 rats are purchased from

Charles River Laboratories and used in the following

experiment. Under anesthesia with Somnopentyl, bone

surgery 1is 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 compouhd

in a 0.5% methyl cellulose solution (Wako Pure Chemical

Industries, Ltd. Cat. No.133-14255) was orally

administered once a day, six days a week. Six weeks

after administration, the rats are euthanized by removal

of whole blood from the lower abdominal aorta under

Somnopentyl anesthesia, and the femur was excised.

.After removal of soft tissues, the bone density of

the femur thus excised was measured by a bone szrength

measuring instrument, MZ-500D (Maruto Instrument Co.,
Ltd.) A three-point bending test is performed, and the

strength is zssessed at the maximum load.



1H NWR (CDC13) 6: 1.51-1.60 (2H, n), 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, nm.
MS(ESI) mz: 251 (MtH)+ (5b) 3-(Tetrahydro-2H pyran- 4-yl oxy) propan-| - ol
Into ethanol (1.7 mL), 4-[3- (benzyl exy)fpr-opoxy]tetrahydro-2H pyran (436
ng, 1.74 mmol) synthesized in Reference Exanple 5 (5a) was dissol ved, and
under a nitrogen atnosphere, 10% pal | adi um hydr oxi de-carbon (44 ng) was
added. Hydrogen substitution was perforned, followed by stirring at 45C for
one hour. After cooling, the resulting reaction liquid was filtered
through Celdgtgnprdd the organic |ayer thus obtained was concentrated under
reduced pressure to give the desired title conmpound (279 ng, yield 100% .
1H NWVR (CDQI®)5@®) . 1.54-1.63 (2H, m), 1.82-1.94 (4H m, 2.43 (1H, r, J =
5.5 Hz), 3.42-3.54 (3, m, 3.67 (2H, t, J =5.5 Hz), 3.79 (2H, ¢q, J = 5.5

" Hz), 3.90-3.96 KEHammle [10076] <Ref er ence Exanple 6>
- 3-(Tetrahydr o- 2H pyr an- 4-yl oxy) propan-1-ol [Chem cal fornula 25] - 85 -
(6a) 2-[2- (Benry@osgyetdroxydethypbhdrny et hybbeapeneyulifanaté- Usi ng

2-[2- (benzyloxy)ethoxy]ethanol (10.0 m, 55.2 Mol ), the desired title
conpound ( 18+ ?faWﬂQﬁd 979@ was obtai ned by the same nethod as in '

Ref er ence 3&7‘)6“ (CDC13) 5. 2.43 (3H' 3.54-3.58 (2H, m,
3.59- 3.63 “”rﬁa Ty =4.8Hz),4.17(2H,t,J = 4.8 Hz), 4.53 (2H,
OH

O
ASENSNR,
N A A
{la) Ethyl 8—(3—fluoro—4-hydroxyphenyl)—1,6—
naphthyridine-2-carboxylate
With respect to ethyl 8-bromo-1, é-naphthyridine-2-
carboxylate (9.89 g, 35.2 mmol),
bis(triphenylphosphine)palladium chloride (2.47 g, 3.52
mmol), ana potaséium 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
ethanol (300 mL) while dissolving, to which water (2.53
mL} was further added. The resulting reaction liguid was
stirred at 90°C for one hour under a nitrogen atmosphere.
After coocling, ethanol(300 mL) and concentrated sulfuric
acid {32 ml) were added, followed by stirring at 90°C for
45 minutes.
AZter cooling, the reaction liquid was slowly added

to a suspension of saturated aqgueous sodium bicarbonate



s),7.26-7.36(7H,m,7.79(2H,d, J = 7.8 Hz). (6b)
4-f 2-[ 2- (Benzyl oxy) et hoxy] et hoxyl t et r ahydr o- 2H- pyr an Usi ng
tetrahydro-4-pyranol (0.784 nL, 8.23 mmml) and 2-[2-(benzyl oxy) et hoxy] et hyl
4- met hyl benzenesul fonate (1.92 g, 5.484mwl) synthesized in Reference
Exanple 6 (6a), the desired title conpound (1.31 g, yield 85% was obt ai ned
by the sanme nethod as in Reference Exanple 2 (2a). 1H NVWVR (CDC13) 5:

1. 55-1. 64 1.87:1..93 (2H.4 . 8. 3.55 (1H,
3.62-3. 71 Eagg’ é9y13%%%a9%.( 2f, mrjad?bf%?%(%“g‘r P4 (5H(rr) "

(6c) 2-[2- (cEatlrea'tmgH 2 HE Py ade Aoy | ey ) @ hoxyi 8t hapsl the qebsta
4-{2-[ 2- (benzyl oxy) et hcxy] et hoxy) t et rrahydr o2H pyran (1. 31 a, 4 67 nmol )

synt hesi zed vl Refeienoes Exangt eg 6 (6b)d the) desired title. conpound (889
ng, yield - 86 - 100% was obtained by the sanme nethod as in Reference
Exanpl e 5 (‘BBNMRIHDMER-(0CDCE3) 16381.(561.t66 I 2H,7 m) ,H4) 894 1495 (£2H, oM ,
2.50 (1H, br s), 3.40-3.47 (2H, m, 3.50-3.57 (1H, m), 3.62-3.67 (4H m,
3.68-3.72 (2K "’n=)L B2 )72-8. 0% {21 h@H 3nb2-3. 98- 1255 mh MB( FAB) 8 z: 191
(MtH) + [0077] . <Ref erence Exanple 7> Tert- butyI - hydr ox ethoxy)benzoate
[ Cheni cal f@r}}’ruldff1 26] ‘HdC% (43 Hert -But§l hth ros'ky‘be%z ate) - | nt o

tert-butyl Icoh (2 0 acid (1 72.4 mol) and
4- dlnethyléﬁlnop i’di WQQ¥@ éynﬁglfiﬁer%’dlé %$végﬂ t® whi ch
l-ethyl- 3- %& f@ ,Mia phggya)carbodllnlde hydrochl oride (15.3 g, 79.6
mol ) was adde Iome y stlrrlng over ni ght under a nitrogen

at mosphere. (1p) g T@?ﬁ%uéil%i&a&&ﬁ@eﬁﬂ}’lﬁ YB3 GG Pi@fﬁsdzundef

reduced pressure to which ethyl acetate and hexane wer ded, followed by
decant ati omsarBxamgsad ting liquid was concentrated under reduced pressure
again, and the residue thus obtained was purified by silica gel colum
chromat ogr aphy Ehéxand- (3etfiylo raceat-atyeir bfpherd 1) -A0 6- 30,

naphthyridine-2-carboxylate (100 mg, 0.32 mmol)
synthesized in Example 1 (la) was dissolved in a 7M
ammoﬁia—methanol solution (10 mL), followed by stirring
while heating at 80°C for three hours. After cdoling the
resulting reéction Zigquid to room temperature, a
precipitaﬁed solid was collected by filtration to give
the desired title compound (51 mg, yield 56%).

'"H-NMR (DMSO-Dg) &: 7.32 (iH, t, J = 8.9 Hz), 7.48-7.53
(l1H, m), 7.65 (lE, br s), 7.69 (1H, &d, J = 12.8, 2.1 Hz),
7.99 (1H, br s), 8.29 (iH, d, J = 8.5 Hz), 8.82 (iH, d, J
= 8.5 Hz), 8.87 (1H, s), 9.47 (1H, s).

MS(FAB) m/z: 284 (M=+H)*?

<Example 2>
8-{3-Fluoro~-4-{2-[2-(2-
' hydroxyetnoxy}ethoxy]ethoxy}phenyl)-1, 6-napnthyridine-2-

carboxamide



- 87 - VIV) to give the desired title conpound (5.48 g, yield 39% . 1H NWR

(CDC13) 8: 1.59 (9H, s), 6.18 (1H, s), 6.85 (2H, d, J = 8.3 Hz), 7.90 (2H,
d, J - 83 Hz). MS5(ESI) mz: 193 (MH (7b) Tert-butyl
4-[ 2- (benzyl oxy) et hoxy] benzoat e -Usigg-tert-butyl 4- hydroxybenzoate

(2.00 g, 10.3 mmol) synthesized in Reference Exanple 7 (7a) and [(3-
bronnethoxy)nethyl]benzene (2.44 m, 15.5 mol), the desired title conpound

(2.49 g, I{éé%ﬁ al Fd by the sane nmethod as in Reference Exanple
2 (2a). 1H— VR (9H 's), 3.84 (2H t, J = 4.8 Hz), 4.19 (2H
t, J 4.8 Hz), (2H s) 6.91 (2H, d, J 8.7 Hz), 7 27-7.38 (5H, M,
7.93 (2H d, JCF“S/ ) mz: 351 (Nhhb)+ (7c) Tert-butyl

4-(2- hydromyet-oxy)benzoate Using tert-butyl

4-[2- (benzyl o et hoxy] benzoate (2.49 g, 7.58 mmol) synthesized in
reference Exanp (Zb), the desired title conmpound (1.81 g, yield 100%

me nethod as in Reference Exanple 5 (5b). 1H NMWR

18 SYNHZ. 00 (1H t, J =6.2 Hz), 3.97-4.02 (2H, m, 4.13
(2H, t, J = 44 6 92 (2H, J 9.2 Hz), 7.94 (2H, d, J = 9.2 Hz).
MBFA3) m z: 23 [ 0078] <Reference Exanple 8>
4-(2- Fwdroxy t - - [Chem cal fornmula 27] HO

h t hvl bepzam de
N(CH3) 2 ©) Q&@%t#?%:f%ﬁéo%d? DEAT Of T 88~ (ieiaagydm BHMRYFRINAS
suspended i qu 20 nk), to whic 0. M.trinethyl al um ni_un hept ane
sol ution (8. (%hﬁ¥¥5réhﬁﬁgbﬁﬁn%ﬁﬁeﬂhﬁ?ﬁgmnée aPaﬁhﬁﬂgaéPlﬁen?frogen |
at nosphere.._The ding solution was warned to roomtenperature, followed
by stirring at roomtenperature for 30 m nutes. Then met hyl

4- (2- hydr oxyet hex e@zqaLel@%Q%Jm;h Q0. ol ) aglded, followed by
stirring at 55C f%%himo hour 35% t he resUTtlng reaction liquid,

sodlun1suIhaphﬂkyxﬂﬂﬁHéHZ%d&ﬁbdﬂykﬁk f okbowrd, by. stirxhdgy A solid
precipitate was filtered off. The resulting organic |ayer was concentrated

under reducethtiresisaged, irarkkdnre o eSi due) t g pbt 2+ ned (wasr-pHybitbedyby
silica gel colum chromatography (hexane : ethyl acetate, 100 : 0 - O :
100, V/V) tRyrginve tiheosthelsd trhexk tliat oo hpomno { 8853 8rgmayi &l d480 1) 1H NVR
(CDC13) 8: 2.12 (1H, t, J =6.2 Hz), 3.06 (6H br s), 3.96-4.00 (2H, m,
4.10 (2H, Weﬁﬁ-dkﬁqpﬁﬁgd 6 g2 EHe d{390=1B) 7 ) whycrOa(2eliridp J = 8.7
Hz) .
) of cyanomethylenvLrlbuLylphosphorane (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) :o give the
desired title compound (353 mg, yield 70%).

'H-NMR (CDC13) &: 1.48 (3H, t, J = 7.1 Hz), 1.49-1.65 (2H,
m), 1.69-1.76 (2H, m), 1.79-1.88 (2H, m), 3.47-3.53 (1H,

m), 3.60-3.66 (1B, m), 3.70-3.75 (4H, m), 3.77-3.80 (23

3
w
ee]
w
|
w
e
e}
N
T
=3
W

.94-3.97 (2H, m), 4.29-4.32 (2E,



MS(FAB) mlz: 210 (MrH)- [0079] <Reference Exanple 9> - 89 -

2-[ 4- (Mor bhol i n-4-yl car bonyl ) phenoxy] et hanol [ Chem cal fornula 28]

Usi ng norpholine (1.23 nL, 14.3 mol) and net hyl 4- _ _

(2- hydroxyet hoxy) benzoate (1.00 g, -5.10:71ml ), the desired title conmpound
(345 ny, yield 27% was obtained by the sane nethod as in Reference Exanple
8. 1H NWR(CDC13)8:2.00(1H, m, 3.96-4. 01(2H m,4.11 d,J=8.3Hz), 7.39(2H,d

VS EST 2 352 iy ooy 2 3T o T LML 8 (A (21
Hz), 8.93 (1H, s), 9.32 (1H, s).
MS(FAB) m/z: 529 (M+H)"
(2b) 8—[3—Fluoro—4—(2;{2-[2—(tet:ahydro—ZH—?yran—2—
yloxy)ethoxy]ethoxy}ethoxy)phenyl]—l,6—naphthyridine—2—
carboxamide
Using ethyl 8-i3-fluoro-4-(2-{2-[2-(tetrahydro-2H-
pyran-2-yloxy)ethoxy]ethoxy}ethoxy)phenyl]-1, 6-
naphthyridine-2-carboxylate (353 mg, 0.668 mmol)
synthesized in Example 2 (2a), a crude desired title
compound was obtained by the same method as in Example 1
(la), which was directly uséd in the following reaétion
without purification. .
(2¢c) 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]—1,6—naphthyridine—2—
carboxamide synthesized in Exémple 2 (2b) was dissolved,
to which p-toluenesulfonic acid monohydrate was added at
0°C, followed by stirring overnight at room temperature.
| To the resulting reaction liguid, saturated agueous
sodium bicarbonate was added for neutralizatlon, and the
resulting iiquid was d:: Ctiy concentrated under rasduced
pressure. Chloroform and water were added fto *he residue
thus obtained, followed by extraction with chioroform.

The resulting organic layer was dried cver scdium sulfate

o



<Ref erence Exanple 10>

1-Acetyl-4-[4-(4,4,5,5-tetranet hyl-1, 3, 2-di oxabor ol an- 2-

yl ) phenyl ] pi peridin-4-ol [Chem cal formula 29] - 90 - 0 CH 3 'o H3CCH3
H3CCH3 (10a) 1-Acetyl-4-(4-bronmopheny )ps peri di n-4-ol I nto

di chl oronet hane (40.0 nL), 4-(4- bronophenyl)piperidin-4-ol (2.00 g, 7.81
nmol ) was di ssol ved, to which triethyl amne (2.72 nL, 19.5 mml) was added.
Acetyl chlo e (0, 833 ﬁ further added at 0C, followed by
stirring atgﬂr%orrrl( err%er t7e over ni ght Elﬁidél”tﬁ RS 8é’é‘r‘feélt“ﬁ€s’ﬁﬁier e. To

the resul tlg}gjgg@a,cgd@&él}%]yi,gsm\p@t erpyas, added, I—RLLOX“S? xtr ction with

di chl oronet hane. The resulting organic |layer was concéen er reduced

pressure. Tersesidlus, Lows; bt gbnodo YamnPurkLied oy BAS) se'\>7l/a\r})%agel col umn

chromat ogr aphy (hexane : ethyl "acetate, to give the

desired titdiencomoinwk4 1. 85 ¢, 7yiel d 80%)30 1|\7|-/NNRQ(E€;I§)€1%)m\'§a+L 59 2.01
(2H, m, 2.10 (3H, (1H, m, 3.66-3.72 (IH, d, J = 8.6 Hz), 746(2H d, J =

8.6 Hz). -m&@hanol,100)0 1: Atetybo4:[20(4V4V5, Bot @tmz@nehaybﬂls,l’ie&-

di oxabor oI an 2-yl ) phenyl ] pi peridi n-4-01 Usi ng
1-acetyl - cﬁ@%ﬂf@mﬁ% OF permdi nyaedl ¢03742gst8p82)nmol ), the desired
title corrpqund 1. 80 %G yield 89% was obtained by the sanme nethod as in

Ref er ence EXa 6) 1Pk NW@C@)C%) (8H, 1IT81 @GL2A)3 . 5258 2HHm)S) |

385361 s L%’S% %%gr?é E%@zﬁ% 5. 314, 58 (%Hsaon;%le% A352m) ) -
8.4 Hz 7.4 8 11

2-[ 4- (?2 Isopr8206%)oxyet hoxVy) p rﬁ Ji‘]z Eng Ytefr am§f rencg ?éagg%{grﬁl';ne

[ Chemi cal fprmyd & 30], ,0%%69 &, - E‘??C'?B% (1H, Br s), 7.78 (1H,

dd, J = 12.8, 1.8 Hz), 8.01 (1K, br s), 8.30 (1H, 4, J =
8.7 Hz), 8.84 (1H, d, J = 8.7 .Hz), 8.88 (1H, s), 9.49 (1K,
s). |
MS(FAB) m/z: 416 (M+H)~
- [0052]
<Example 3> _
4—{2-[4f(2—Carbamoyl—l,6—naphthyridin—8—yl)—2—
fluorophenoxy]ethoxy}benzoic acid hydrochloride

[Chemical formula 6]

%@*N%

Tert-butyl 4-{2-[4-(2-carbamoyl-1l, 6-naphthyridin-g8-
yl)-2-fluorophenoxylethoxy)}benzoate (174 mg, 0.346 mmol)
was synthesized from ethyl 8- (3-flucro-4-hydroxyphenyl) -

1, 6-naphthyridine-2-carboxylate synthesized in Example I



H3C. CH3 Using 4-(4,4,5,5-tetranethyl-1, 3, 2-di oxaborol an-2- yl)phenol
(609 ng, 2.76 mmol) and et hyl ene gl ycol nonoi sopropyl ether (432 ny, 4.15
mol ), the desired title conmpound (100 ng ,yield 31% was obtained by the
sanme nethod as in Exanple 2 (2a). --92% -H NWR (CDC13) 5: 1.19 (3H, s),
1.20 (3H, s), 1.33 (12H, s), 3.65-3.71 (lH, 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, d, J = 8.8

Hz). M5 (FAB)a M ziq 307 M1 [0082) 4 B anple 12>
2-12-[ 3-Fl ﬁ@%o 4-(4,4,5,5-t¢€ rarre?%ylylroxﬁedl o%gggrg? % 2-yl ) phenoxy] et ho

xy)tetrahytthéH*iw%éﬁliﬁhﬁmiéﬁéné@r@%éﬁpBé] 9 By tBeHsGheClBrHo8cHas (12a)
2-[2-{4-Bront-3-fl uorophenoxy} et hoxy] tetrahydro-2Hpyran Usi ng

4- hr ono- 3- firud:ophens| 2 (290 #hd 26212) pmeh), thbe deskbedeti Lheigonapound(7. 10
g,yield 85%was obtained by the sane nethod as in Exanple 2(2a).
1H- NVR( CDCKB)@:ain e 7¢ 1. @ 2(I6H, mT,c3.548 3 &9 (1tH mg m3 A=, 95 {12H ), 4.01-4.18
(3H, m,4.69 (1Ht,J= 3.5Hz),

HC1l/1,4-dioxane solutlon (8.0 mL) was added at o°c,

followed by stirring overnight.

. The resulting reaction liquid was concentrated under
reduced pressure. To the residue thus obtained, methanol
was added to produce a suspension, and the residue was
collected by filtration. The sclid thus obtained was
dried to give the desired title compound (116 mg, yield
70%) . ' '
"H-NMR (DMSO-D¢) &: 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 (2H, m),

7.69 (1H, br s), 7.81 (1H, dd, J = 12.6, 2.1 Hz), 7.92
(2H, ¢, § = 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-{4-12-{Tetrahydrc-2E-pyran-4-
yloxy)ethoxylphenyl}lisoquinoline-6-carboxamide

[Chemical formula 7]



6.61-6.79 (2H, ), 1.46 (1H' J =8.4Hz). MS(FAB) niz: 320 ( M+H) +. (12b)
2-f2-[3-Fluoro-47(4,4,5,5-tetranethyl-1, 3, 2-

di oxabor ol an- 2- 2-yl ) ohenoxy] et hoxy) t et r ahydr o- 2H byran - 93 - Usi ng
2-[2-f4-brono-3- fluorophenoxyl et hoxy] t%t rahydr o- 2H pyran (1.59 g, 5.00
mrol ) produced in Reference Exanple 12 (12a), the desired title conpound
(1.18 ny, yield 64% was obtained by the same nethod as in Reference
Example 1 (Ib) HCNNR (CDClS) 8: 1.33 (12H, s), 1.49-1.67 (44, m, 1.69-
1.89 (2H, m, O/\hg , 3.77-3.85 (1H, n) 3.85-3.92 (1H, m, 4.02-4.07
(1H, m, 4.11X4.21 ( ED 4.70 (1H, t, J 35 Hz), 6.60 (1H, dd, J =

11.2, 2.2 ..71 (1H dd, J = 8.4, 2.3 FE), 7.64 (1H, t, J = 7.8 Hz). M5
(FAB) m z: t’ [ 0083] <Ref erence Exanple 13>

2-{[ 4- (Nbrpho i n- 4 car b’ onyl ) cycl ohexyl ] oxyl et hanol [ Chem cal fornula 32]
(13a) 4-({4- ) @gy)ethoxy]cyclohexyl}carbonyl)nDrphoIine Usi ng
nor phol i ne .0 mmol ) and ethyl 4- hydroxycycl ohexane carboxyl ate
(1.61 i, 61 ) , an al cohol internediate was obtai ned by the sane

h S |n Exanple 5. This internediate was reacted with 2-
method a (4a) én%Trlme hylsilyl)ethyi {4-{2- (te;rahydro 2H~-pyran-

4-yloxy)ethoxylphenyl}isogquinoline~6-carboxylate
Into toluene (10 ml), 2-(trimethylsilyl)ethyl 4-

{[(trifluoromethyl)sulfonyl]oxy}isoquinoline-6-
carboxylate (500 mg, 1.2'mmol) was disscolved, to which 4-
{2—[4—(4,4,5,5—tetramethyl—1,3,2—dioxaborolan—2—
yl)phenoxy]ethoxy}tetrahydro—éﬁ—pyran (630 mg, 1.8 mmél)
synthesized in Reference Example 2, 4,5-
bis (diphenylphcsphino)-9-dimethylxanthene (210 mg, (.36
mmol), tris(dibenzylideneacetone)palladium (160 mg, 0.17
mmol) , énd potassium 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
resulting mixture was sequentially washed with water and
saturated brine, and then dried over anhydrous sodium
sulfate and concentrated under reduced pressure. The
residue thus obtained was purified by silica gel column

' chromatography (hexane : ethyl acetate, 100 : 0 - 50 : 50,

V/V) to give the desired title compound (307 mg, yield

'H-NMR (CDClz) &: 0.07 (9H, s), 1.13 (2H, t, J = 8.4 Hz),

1.63-2.73 (2H, m), 1.90-2.02 (2B, m), 3.44-3.52 (2K, m),

w

.61-3.69 (1H, m), 3.%91 {(2H, t, § = 5.0 Hz), 3.96-4.02



(benzyl oxy) et hyl 4-nmet hyl benzenesul fonate (4.0 g, 13.0 - 94 - nmmol) _

W thout isolation by the sane nethod as in Reference Exanple 2 (2a) to give
the desired title conmpound (1.96 g, yield 56%9. 1H NVR (CDC13) 6: 1.20-1.52
(3H, m, 1.75-2.06 (3H, m, 2.11-2.56 GAH- m), 3.25-3.74 (14H m,

4.57-4.60 (2H, m, 7.25-7.37 (5H, m. M5 (FAB) nfz: 348 (MtH)+. (13b) ,
2-{[4- (Mor phol i n-4- vyl carbonyl)cycl ohexyl ] oxyl et hanol Using 4-({4-][2-

(benzyl oxy)ethoxy],cyclaheppi | car bonyl g nprphol i pes 196, gy, 5765 gmpl)
synt hesi zed i n Reference Exarrpl e 13 (13a), t he desi red title corrpound (1.45

g ,yield 99%) was 1dbt@med by t-hes sarmez npthodz asziip Referengesg Bxanple 5
(5b). 1H NMR (CDC13) 8: 1.20-1.53 (3H, m): 1.56-1.61 (IH m, 1.77-2.05
(4H M, 28102 QH,(1H d)s 2.3%2 58 (2H, (1), 8, 47-3.645 (BH,, ), 53. 58-3. 76
(10H, m. M5 (FAB) mfz: 258 (MtH)'. [0084] <Ref erence Exanple 14>
4-(2- Hydr ox@lé*r hG?)éy) -8N6‘@dﬁlr¥bzr%/ rcﬁl?o%ekblﬂlecw boxami de [ Chenical formula

33] . HO

4- ][2 (Benzy<l463<y)4e‘t‘ﬁloxy2] WWWW ETRReXaNETar boxan de Usi ng et hyl

vt ochl or LS5 OB Y sﬁolqtflrl{ég%le% Pt PR ound ( ?{: 23 :S;
0 R f 1
{158y 1 R, oD0E3) B AE IS s T i (e s 1y By

2.42-2.55 3 4.5 2H , I\/S(FAB)rrlz.306(M+H)+.
(1H,n’),1.§% ? 64(33%% r(2@_%1:)“02% ‘24“18 (1H n)m s), 3.04(3H,s), 3. 26-3.68

yloxy)ethoxy)phenle1soqu1nollne 6-carboxylate (305 mg,
0.62 mmol) synthesized in Example 4 (4a) was dissolved,
to which a solution of 1 M tetrabutylammonium fluoride in
tetrahydrofuran (1.2 ml, 1.2 mmol) was added. The
resulting mixture was stirred at room temperature for two
hours and then concentrated ﬁnder reduced pressure. The
residue thus obtained wés dissolved in dimethylformamide
(10 ml), to which amﬁonium chloride (660 mg, 12.3 mmol),
l-ethyl-3-(3-dimethylaminopropyl)-carbodiimide
hydrochloride (590 mg, 3.1 mmol), l-hydroxy-1E-~
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
temperature, to which watef was added, followed by
extraction with dichloromethane three times. The
resulting organic layer was collected and washed with
saturated brine, ancd then dried over anhydrous sodium
sulfate. The solvent was distilled off under reduced
pressure. The residue thus obtained was purified by

silica gel column chromatography. (ethyl acetate



7.27-7.37(5H, m. (14b) -

4- (2- Hydr oxyet hoxy) ) - N, Ndi et hyl cycl ohexanecar boxam de - Using

4-[ 2- (benzyl oxy) et hoxy] - N, Ndi et hyl cycl ohexanecar boxam de (1.42 g, 4.64
mmol ) produced in Reference Exanple 145¢l4a), the desired title conpound
(996 ny, yield 9999 was obtained by the sane nethod as in Reference Exanple
5 (5b). 1H-NWR (CDC13) 8: 1.21-1.63 (4H, m, 1.80-216 (5H, m, 2.44-2.57
(3K, WLEARMAGIH Tho 3. TL-3.GE2 h: 216y 2. 2 (AL (2He 1) o LMHE &
3.06(3H,s), 3.28-3.60 [0085] <Ref erence Exanpl e 15>

4- (2- Hydr oxipehhaxy }=Nh\- diamktthydd-ere daly df ©-2ivé - P& ade 4+ r £a1 boxagi de
[Chemcal formula 34] - 96 - HON (CH3)2 O (15a)

1, 4, 9- Tri oxaspbuap5.(3j08nade;ana-8-onss ) . I nto dichl oronmet hane (40 n),
1,4,8- trioxaspiro[4.5]decane (2.75 g, 19.1 nmmol) was dissolved; to which
trimet hyl cyiarinde (ZM80ADs) 3B. 2L .Afbt). Bd (2 nemj pdi des5¢6095my2H1. A1, nmol )
were added, followed by stirring at roomtenperature for 30 m nutes. The
resul ting ﬁeééfﬁoﬁ2lﬁ&éhdnﬁas:%gﬁ%éhﬁﬁhtéﬂiuﬁﬂbf ¥ edicedB pr éé3ur®el » To the

resi due thuys gbtained, a 111 aqueous solution of sodi um hydroxide (40 niL)
was added, *foPréwed ByPhedinng -at’ 136 Or € nr et hotfs. Thelré&detidn Iiquid
was cool ed to Ko nper at.ur ngd._made idic wth,concentrated
hydrochlorgc agfgﬁhgﬁd'gd%%éﬁﬁfgtg) ﬁﬁdeﬁng%uéﬁ%’ﬁ?@s@u?eé'goﬁfhe resi due

thus obtaigeds digh! aromsthangyas added o 1.old oyed, by stifripg. 4 solid was
reduced”

filtered off "and the filtrate was ‘cdncé€ntrated under’ pfe%éhre to
give the dgsismedilitlsg conpaund y2.s4L g, yield 82% . 1H NVR(CDC13)
6:1.79-1.87(2H, m, 2.18-2.29(2H m,
MS(FAB) m/z 393 (M+H)"
(00541
<Example 5>

4—(4—Methoxyphenyl)isdquinoline—6—carboxamide

[Chemical formula 8]

Under a nitrogen atmosphere, ammonium chloride (133
mg, 2.49 mmcl) was suspended in toluene (2.0 mL), to
which trimethyialuminium (a 2.0 M toluene solution, 1.13
mL, 2.26 mmol) was added dropwise at 0°C. The mixture
was warmed to room temperature, followed by stirring for
one hour. Then, 2-(trimethylsilyl)ethyl 4-(4-

~

methoxyphenyl)isoquinoline—6é~carboxylate (172 mg, 0.452

N

mmol) synthesized from Z2-(trimethylsiliyl)ethyl 4-



3.69-3.78(2H, m, 3.80-3.88 (2H,m,3.89-3.96(21-i,n), 4.44-4.51(2H, m.
MS(FAB)ml z: 173 (M 4-H) +. (15b) .

4- (2- Hydr oxyezhoxy) - N, N- di net hyl t et r ahydr o- 2prran 4- car boxam de - 97 -
Using 1,4, 9-trioxaspiro[5.5]undecane-5-ohe- produced in Reference Exanple 15
(15a) and di met hyl am ne hydrochl oride (659 ng, 8.14 mol), the desired
title conpound (630 ng, yield 9999 was obtained by the sane nethod as in

: 1¥s n 3 u 23 (2H, m, 2.97
s S el B G S T

(FAB) mz: 2i8c{MHide HP0BBE same ﬁB@B@HeagelEX@§Bh§1é6z (4a) was

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

yl ) phenyl | asedyd | vor phel raect Cbeni cahitiowmula 335ks@lving into
toluene (2.0 . mL), followed by stirring at 50°C for three
ana a half hours.

After coocling to 0°C, sodium sulfate decahydrate was
added, followed by stirring at room temperature. A solid
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 - 90 : 10,
V/V, ethyl acetate : methanol, 100 : 0 - %88 : 2, V/V) to
give the desired title compound (51 mg, yield 40%).

'H-NMR (DMSO-Dg) 8: 3.87 (3H, s), 7.16 (2H, d, J = 8.7
Hz), 7.51 (2H, d, J = 8.7 Hz), 7.60 (1H, br s), 8.11 (1K,

d, J = 8.5 Hz), 8.23 (1H, br s), 8.28 (1H, 4, J

il
loo)
(&2
jen)
N

8.38 (1H, s), 8.47 (1H, s), 9.37 (1H, s).
MS(EI) m/z: 278 (M)"
[0055]

%Example >
4—[4—(1—Acetyl—l,2;3,6—tetrahydropyridin—4f
yl)phényl]isoquinoline—6—parboxamide

[Chemical formula 9]



C( © H3CCH3 H3CCH3 - - Using 4-(4,4,5,5-tetranethyl-1, 3, 2-di oxabor ol an- 2-
yl ) phenyl acetic acid (786 ng, 3.0 mmol) and norpholine (1.3 n, 15.0 mmol),
the desired title conmpound (346 ngy, yield 3599 was obtained by the sane

met hod as the am dation step in Exanpte&4 {4b). - 98 - 1H NWR (CDC13) 8
1.25-1.41 (14H ), 1.47-1.64 (2H m, 3.33 (2H, t, J =55 Hz), 3.56 (2H,
t, J =5.5 FE) 3.75 (2H, s), 7.26 (2H, d, J 8.0 Hz), 7.76 (2H, d, J =
8.0 Hz). Mg (ABpym z: 332 (M+rH)+. [0087] <Ref erence Exanple 17>
2-f[1- (N@tha ur?onyl)plperldln 4-yl]oxyl et hanol [Chenical fornula 36]
0/0H O=S=0 (17a) Benzyl 4-[2-(tetrahydro-2H pyran-2-
ylo
4-h

xy) et hoxy] pityeri di ne-1 - car boxyl at e "Usi ng benzyl

ydr oxy- 1t pi peri di necar boxyl ate (1.50 g, 6.35 mol) and
2- (2- bronoethexy) tetrahydro-2H pyran (1.92 n, 12.7 mmol), the desired
title conpound (1.2 g, yield 52% was obtained by the sane nethod as in

Ref erence Examnle 2 (2a). 1H NVR (CDCL3, 400MHz) 8: 1.41-1.66 (6H, m,
1.66-1.91 ( , 3.14-3.28 (2H, m), 3.44-3.67 (5H, m, 3.72-3.93 (4H, m,
4.61-4.67 ( , 5.12 (2H, s), 7.27-7.43 (5H, m) . - 99 - Usi ng

benzyl 4-[2-( etranydro 2H pyran- 2- yl oxy) et hoxy] pi peri di ne- 1- carboxylate
synt hesized in (17a), the desired title conmpound (578
bt ai Meéxd by the sane nmethod as in Reference Exanple
400MHz) 6: 1. 37-1.66(7H, m, 1.68-1.98 (4H,

(6a) 2-(Trimethylsilyl)ethyl 4—[4—(1—acetyl—4—l
hydroxypiperidin—4—yl)phenyl]isoquinoline—6—carboxylate
Using 2-(trimethylsilyl)ethyl 4-

{[(trifluoromethyl)sulfonyl]oxy}isoquinoline-6-
carboxylate (800 mg, 1.90 mmol) and l-acetyl-4-[4-
(4,4,5,5—tetramethyl—l,3,2—dioxaborolan—2—‘
yl)phenyl]lpiperidin-4-ol (983 mg, 2.85 mmol) synthesized
in Reference Example 10, the desired title compound (931
mg, yield 100%) was obtained by the same method as in
Reference Example 4 (4a).

'H-NMR (CDCl3) &: 0.06 (9H, s), 1.11-1.15 (2H, m), 1.86-
1.6 (2H, m), 1.92 (1H, s), 2.03-2.18 (2H, m), 2.18 (3E,
s), 3.12-3.20 (1H, m), 3.63-3.72 (1H, m), 3.76-3.83 (1iH, .
'm), 4.43-4.48 (2H, m), 4.63=4.70 (1H, m), 7.53 (2H, 4, J _
= 8.4 Hz), 7.66 (2H, d, J = 8.4 Hz), 8.10 (iH, 4, J = 8.6
Hz), 8.21 (1H, &, J = 8.6 Hz), 8.49 (1H, s), 8.64 (1H, s!,
9;32 (1H, s).

(6b).4—[4—(1—Acetyl—4—hydroxypiperidin-@—

yi)phenyl]isoquinoline-6-carboxamide



IT
n 33
ha
(@]

@

N
\I
w
H
I
3

Using 2-(trimethylsilyl)ethyl 4-[4-(l-acetyl-4-
hydroxypiperidin—4—yl)phenyl]isoquinoline-6—carboxylate
(600 mg, 1.22 mmol) synthesized in Example 6 (6a), the
desired title compound (331 mg ,vield 69%) was obtained
by the same method as in Reference Example 4 (4b).

'H-NMR (DMSO-Dg) &: 1.65-1.73 (ZH, m), 1.77-1.86 (1H, m),
1.95-2.04 (1H, m), 2.02 (1H, s), 2.89-2.97 {(1E, 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 (lH; s), 7.67 (2H,.
d, J = 8.4 Hz), 8.08 (1H, d, J = 8.6 Hz), 8.22 (lH, br s),
8.2¢ (1H, d, J = 8.6 Hz), 8.34 (1H, s), 8.47 (1H, s),

9.36 (1lH, s).

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

(6c) 4-[4-(1l-Acetyl-1,2,3,6-tetrahydropyridin-4-
vl)phenyl]lisoquinocline-6é-carboxamide

Trifluoroacetic acid (3.00 mL) was added to ethyl 4~
[4—(1—acetyl—4—hydroxypiperidin—4-yl)phenyl]isoquinoline—
6-carboxamide (209 mg, 0.537 mmol) produced in Example 6
(6b), followed by stirring at 50°C for 24 hours.

After cooling, the resulting reaction ligquid was
concentrated under reduced pressure, and the residue thus
obtained was purified by basic silica gel column
chromatography (ethyl acetate : methanol, 100 : 0 - 95
5, V/V}) to give the desired title bompoﬁnd (156 mg, yielc

78

o

) .
'H-NMR (CDCls) &: 2.07 (1.32E, 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 (1.125, m), 4.19-4.22

, 3.35-3.47 (1H, n), 3.47-3.57 (1H



(17c) 1-(Methylsulfonyl)-4-[2-(tetrahydro-2H pyran-2- _

yl oxy) et hoxy] pi peri di ne Usi ng 4-[2-(tetrahydro-2H pyran- 2-

yl oxy) et hoxy] pi beri dine (561 ng, 2.54 mini) synthesized in (17b) and

met hanesul fonyl chloride (375 iL, 3.06 "mvot), the desired title conpound
(618 ng, yield 83% was obtained by the sane nethod as in Reference Exanple

2 (2c). (17d) 2-1[1-(Methanesul fonyl) piperidin-4-yl]oxyl et hanol Usi ng
1- (et hyl suld ayd) - [ 25 ( ahyd 2 ran2gylexy) et hgxy] gi pegi.di ne (610
my, 1.98 nﬁBf) syngﬁesizé%ffﬁ ?%7&?? rﬁzydzsgpedgﬁftﬁé gbnp@u%dyfg57 ny,

yield 81% mess obtrgi ned by, thessane. nethod,as ingRef erence eanpl &g, (2b) .
1H NVR (CDC13, 400MHz) 6: 1.74-1.86 (2H m), 1.90-1.99 (3H, m), 2.79 (3H,
S), 3.14-3.22 d2H8.M ,HB. 348 3132((2H dm J 3. 8373461 ,(3H25m)(1H3. Bk )78 (2H,
m . <Reference Exanple 18> Trans-4-(2-hydroxyet hoxy)retrahydrofuran-3-ol -
100 - [Cheri.cdl flgtmd.a 37 OV HDE)/ ©.FRe (3Her €0, clReli2st(dyl,ofs)t he
structute only shows relative configuration (18a) :
Trans-4-[25(6énz@beyﬁethoxy]tetranydrofuran-s-ol I nt o di chl or onet hane
(5.0 m), 2-benz Io%yethanolﬁé7.01 g, 46.5 mmol) and

3, 4- epoxyt &t dfytir Stdar (4. 151 11.6 mol) were dissol ved, to which a

bor on triflﬁggg edi et hyl ether conplex (0.08 g, 0.58 nmmol) was added at
room tenperature, followed by stirring for three hours. To the resulting
reaction |iquid.g3_saburated aqueous sol ution of sodi um bi carbonate was
added, foll owed g& extraction with dichloronmethane. The resulting organic
layer was dried cvelr Ry opss 50di 4 sybtat e and cangentrated under
reduced pressure. The residue thus obtained was purified by silica gel

col um chr ongt-egirapys dhexane : ethyl acetate, 100 : 0 - 0 : 100, V/V) to
give the desired title conpound (2.28 g, yield 82%. 1H NWR (CDCl3) 5:
3.61-3.65 (RMem)call. BRuly 1@H, n), 3.93-3.96 (1H, m,3.97 (1H, dd, J =
10.1, 4.6 Hz), 4.07 (IH .dd, J = 10.1, 4.6 Hz), 4.30-4.34 (1H, m, 4.57
(2H, s), 7.2%7.38 (5H, m. MS (El+) mz: 239 (MrH) + (18b)

- Trans-4- (2- hyldr oxyet hoxy) t et r ahydr of ur an- 3- ol

Trans-4-[ 2- zvl oxy) et hoxy] t et rahydrofuran-3-ol (2.20 g, 9.23 mmol)

synt hesi zed ethyl vinyl ether (3.33 g, 46.2 nmol), and pyridini um
par at ol uene Ye (231 nmg, 0.92 mml) were -dissolved in - 101

(7a) 4—(4—Chlorophenyl)isoquinoline—6—cafboxamide

From 2-(trimethylsilyl)ethyl 4-
{[(trifluoromethyl)sulfonyl]oXy}isoquinoline—6—
carboxylate (6.00 g, 14.2 mmol) and 4—§hlorophenylboronic
acid (3.30 g, 30.0 mmol), 2~(trimethylsilyl)ethyl-4—(4—
chlorophenyl)isoquinoline-6-carboxylate (3.90 g, yielid
71%) was obtained by the same method as in Example 8 (8a).
Further, using this compound (3.90 g, 9.9 mmol), the
desired title compouﬁd (1.9¢ g, yield 70%) was obtained
by the same methed as in Example 4 (4b).
1H—NMR-(DMSO—D6) 6: 7.62 (2H, 4, J = 8.5 Hz), 7.63 (1H,

br s), 7.66 (2H, 4, J = 8.5 Hz), 8.13 (iH, &, J = 8.6 Hz),



di chl oronet hane (22 m ), followed by stirring at roomtenperature for one
hour. Triethylamne (187 ng, 1.84 mmol) was then added, and the resulting
m xture was directly purified by silica gel columm chronmatography (hexane :
et hyl acetate, 100 : 0 - 0 : 100, V/V¥) ¥ give

trans- 3-[ 2- (benzyl oxy) et hoxv] - 4- (et hoxynet hoxy)tetrahydrofuran (2.88 g,
yield 100%. This conpound (1.55 g, 5.00 nmol) was dissol ved i n net hanol

(30 m), t@.uhich20%:pal)ladi um hydsoxiidecarpop (155 Fo) was,added,
foll owed by stirring at roomterrperature for one hour under a hydr bgen
at mospher e.8 . Blie (lesuld)i,ng sof utipn sas concentrated under reduced pressure
to give the desired title conmpound (725 ng, yield98% . 1H NVR(CDCL3)
5:3.59-3. 6&$ZHJW)m36722321&*(3H,n), 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
7b) 4d— (4~ ChlorophenyL\1soqu1nollne 6- carboxamldo
hydrochloride
Into methanol (250 ml), 4-(4;
chlorophenyl)isoquinoline-6-carboxamide (1.9 g, 6.7 mmol)
synthesized in Example 7 (7a) was dissolved, to which a
1M hydrochlbric aclid-dioxane solution (5 ml, 20 mmol) was
added. After stirriné_at room temperature for 30 minutes,
the resulting mixture was concentrated under reduced
pressure. The resulting product was subjected to
azeotropic distillation with diethyl ether, followed by
recrysfallization from methanol;diethyl ether to giﬁe the
desired title compound (2 g, yield 93%).
"H-NMR (DMSO-D¢) &: 7.66 (2H, d, J = 8.5 Hz), 7.70 (2H, d,
J = 8.5 Hz), 7.75 (1H, br s), 8.26 (1H, 4, J = 8.6 Hz),
8.37 (1H, s), 8.37 (1B, br s), 8.49 (1H, d, J = 8.6 Hz),
8.63 (1H, s), 9.69 (1H, s).
MS(EI) m/z 282{M™)
[0057]
<Example 8>
d-{4-[{formyl (methyl)aminolphenyllisoguincline-6-

carboxamide

[Chemical formula 11]



(1H, m. M5 (Fri-) mz: 149 (M+H) [0088] Her ei nbel ow, the structural
formul ae and physi cochem cal data of conpounds produced in Exanples in
accordance with the production nmethods of the aforenentioned Exanples 1 to
16 will be given. [DORI1 "Ex No." refe$ to the nunber of Exanpl e,
"STRUCTURE" refers to the structural formula of the conpound of the

Exanpl e, "METHOD' refers to, anong the - 102 - aforenenti oned general

production mnet hogé, one used in the Exanplte, and "DATA" refers to the
physi cochemi cal w@\gra of the compound produced in the Exanple. [Table 1]
ExNo. STRUCTBR DATA 17 H2CCH3 Ol '"--..NH2 N,,-- 11-1-NWR

(DMSO-D6) 5. 3.00 (6H, s), 6.90 (2H, d, J = 9.2 Hz), 7.62 (1H, br s), 7.73
(2H, d, . J =9 ), 8.01 (1H, br s), 8.28 (1H, d, J = 8.6 Hz), 8.80 (1H,
d J =8.6 Hz 82 (1H, s), 9.39 (1H, s). Ms (E') mz: 292 (M. 18 1161
NH2 ®) .

(8a) 2-(Trimethylsilyl)ethyl 4-{4-[(tert-

butoxycarbonyl)(methyl)amino]phehyl}isoquiﬁoline—6—
carboxylate

Intc N,N-dimethylformamide (30 mL), 2-
(trimethylsilyl)ethyl 4-
{[{(trifluoromethyl)sulfonyl]oxy}isoquinoline-6-
carpboxylate (1.50 g, 3.56 mmol), potassium carbonate
(2.46 g, 17.8 mmol), tert-butyl methyl-[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) ferrocenejdichloropalladium-
dichloromethane complex (291 mg, 0.356 mmol) were
dissoclved, followed'by stirring at 90°C for one hour
under a nitrogen atmosphere.

After cooling, the resulting reaction liquid was
concentrated under reduced pressure and a solid was
filtered off, followed by washing with dichléromethane.

Th

0]

resulting organic layer was concentrated under
reduced pressure again. The residue thus obtained was
purified by basic silica gel column chromatography

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



N/ A 1H'NMVR (DVBO D6) 5: 3.22-3.25(4H, n), 3.77-3.80 (4H n), 7.13 (2H,
d, J =86 H), 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), 884 (1H s). 9.43
(1H s). MB (FAB) miz: 335 (MrH)+ 19-16% gi bNH2 C-.) 1H NVR (DVBO-D6) 6:
3.22.3.26 (4H, m), 3.76-3.81 (4H, n), 7.16 (2H, d, J = 8.3 Hz), 7.46 (2H,
d 1 =823H), 7.62 (1H br s), 8.10 (1H d, J h 8.5 Hz)-, 8522ﬂ(1H)brNB
s), 8.27 2l 336 - & Adnd 1bh r Sthat o Hin8kand: 35 N

()EI) M z: (%3111%@%3210&1%1%1\ ONF2 N~ 1H NVR ?CD%% pShgng, (TH £7%r) 6. 12
(1H, br), &ccat8 (@H,: M) ,- BEA3: 7562 (24 M, g8vO3thdHiedirdd= 8.5 Hz),

efir
8.15 (1H, d, J = 8.5 Hz), 8.30 (1H, s), 8.55 (1H, s), 9.33 (1H, s). M5 (H)
mz: 266 (Miktle dfpound (1.28 g, yield 75%). .

‘H-NMR (CDCl;) &: 0.04 (9H, s), 1.09-1.13 (2H, m), 1.50
(8H, s), 3.35 (3H, s), 4.41-4.46 {(2H, m), 7.42 (2H, 4, J
= 8.6 Hz), 7.47 (2H,.d, J = 8.6 Hz), 8.08 (1H, d, J = 8.5
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-carbamoylisoquinolin-4-
yl)phenyl]lmethylcarbamate

Into tetrahydfofuran (10.0 mL), 2-
(trimethylsilyl)ethyl 4-{4-[ (tert-
butoxycarbonyl)(me*hyl)amino]phenyl}isoquinoline—6—
carboxylate (500 mg, 1.05 mmol) synthesized in Example 8
(8a) was aissolved, to which a tetra n-butylammonium
fluoride/1.0 M tetrahydrofuran solution (1.36 mL, 1.36
mmol) was added under a nitrogen atmosphere. After
stirring the resulting reaction liquid Zor one hour, a
tetra n-butylammonium fluoride/1.0 M tetrahydrofuran
solution (0.523 mL, 0.67% mmol) was further added,
followed by stirring for one Hour.

The resulting reaction liquid was concentrated under
reduced pressure anc dissolved in N,N-dimethylformamide
(10.0 mL), to whick triethylamine {(1.75 mL, 12.5 mmol),
l-hydroxybenzotriazole monohydrate (42 mg, 0.314 mmol),

1), and l-ethyl-3-(3- -

(I)

ammonium chioride (559 mg, 10.5 mmo

dimethylaminopropyl)carbodiimide hydrochloride (1.00 g,



21 NH2 A 11HNMR (CDCI3) : 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 (1H s).
MS (ES I) miz: 412 (MrH)+ [0090F [6Tabl e 2] 22 NF * -,,, AO O NH2

1H NMR (DVBO-DB) 5: 7.64 (1H, br s), 7.83 (2H, d, J = 8.0 Hz), 7.96 (2H d,
J =80 Hz), 816 (1H, d, J = 8.6 Hz), 8.27 (1H, br s), 8.30 (1H, s), 8.34

(1H d, J %.%Gﬁnﬁ%hﬁ %éyé(é&éeé)’féhﬁgwéékbysétirring at room

temperature for four hours under a nitrogen atmosphere.
The reaction ligquid was concentrated under reduced
pressure, to which chloroform and water were added,
followed by extraction with chloroform. The resulting
organic layer was dried over sodium sulfate and filtered,
and the filtrate was concentrated under reduced preésure.
The residue thus obtained was purified by basic silica
gel column chromatography (hexane : ethyl acetate, 60 :
40 - 0 : 106, 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 (1K, d4, J = 8.3 Hz), 8.29 (2H, br s), 8.33 (2K, d, J
= 8.3 Hz), 8.42 (1H, s), 8.54 (1H, s), 9.44 (1H, s).
MS (FAB) m/z: 378 (M+H)~
(éc) 4-14- (Methylamino)phenyl]isoquinoline-6-carboxamide
Tert-butyl [4-(6-carbamoylisoquinolin-4-
vl)pheny!l]methylcarbamate (1Si mg, 0.4C2 mmol)
synthesized in Example 8 (8b) was suspended in
dichloromethane (3.5 mL), to whiéh trifluorocacetic acid
{0.53 mL) was added at 0°C, followed by stirring at room
temperature for three hours.
The resulting reaction liquid was cooled to O°t, to
which saturated agueous sodium bicarbonate was added,
followed by extraction with chloroform. The resulting

organic layer was collected and concentrated under



M5 (El) mz: 316 (M+ 23 \ Ib o NH2° 1H NWR (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). MBS (El) mz: 332 (M4 24aINOH* -. . ... ....-........
NH2 C 1H- NVR (DVBO-D6) 6: 6.97 (2H, d, J = 8.5 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,
07 58 5 8ucdh Buddbhd) 2R L oS hue 918 (Abkatheduld (IH 5). M

(El') mz:

264 (M + 25 F12 _
purified by basic 31llca gel column chromatography

(hexane : ethyl acetate, 50 : 50 —-O : 100, V/V, ethyl
acetate : methanol, 10C : O - 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, g,
J =5.1Hz), 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 (1H, s), 8.45
(1H, s), 9.28 (1H, s).

MS(FAB) m/z: 278 (M+H)"

[0059]

(8d) 4—{4—[Formyl(methyl)amino]phenyl}isoquinoline—
6-carboxamiade

Formic acid (0.5 mlL) was added to.4—[4-
(methylamino)phenyl]lisogquinoline-6-carboxamide (30 mg,
0.108 mmol) synthesized in Example 8 (8c), to which
anhydrous acetic acid (C.15 mlL) was added at o°C,
followed by stirring at room temperature for four hours
under a nitrogen atmosphere.

The resulting reaction liquid was concentrated undef
reduced pressure, and the residue thus obtained was
purified by basic silica gel column chromatography
(hexane : ethyl acetate, 50:: 50 - 0 : 100, V/V, éthyl
acetate : methanol, 100 : 0 - 98 : 2, V/V)-to give the
desired title compound (36 mg, yield 100%).

"H-NMR (DMSO-D¢) &: 3.32 (3H, s), 7.58 (28, d, J = 8.0

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



lir NH2 1HNWR (DVBO-D6) 6: 3.01 (6H, s), 6.93 (2H. d. J = 8.2

Hz) , 7?1 1 (2H d, J 8.2 Hz), 7.58 (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). M5 (FAB) mz: 292 (MtH)+ - -10£L--26 N 1101 CH, ?,,.. ,---10" H2
C 1H NWR (DVMSO-D6) 6: 2.44 (3H, s), 7.41 (2H, d, J = 7.6 Hz), 7.47 (2H, d,
J=7.6 H), 7.63 (1H, br s), 8.12 (1H, d, J = 8.5 Hz), 8.25 (1H, br s),
8.29 (1H & J & Bk t)s B 30l 1hr oy, 80481 (Mhky, sk, & 40g(3Hy9). M6 (HI)
mz: 262 N1-12

(M'" 27 -0 Ngc 110 "-=."-- N L/]
8. 38 (1H, s), 8.52 (1H, s), 8.72 (1H, s), 9.42 (1H, s).

MS(FAB) m/z: 306 (M+H)®
[0060]

<Example 95>
8—{4—[2—(Tetrahydro—ZH—pyran—4—yloxy)ethoxy]phenyl}—l,6—
naphthyridine—Z-carboxamide

[Chemical formula 12]

O/\/O
@

O

N

i NH;

XS
N A F
(9a) Ethyll8—{4—[2—(tétrahydro—ZH—pyran—4—
yloxy)ethoxylphenyl}-1, 6~-naphthyridine-2-carboxylate

Using 8-bromo-1, 6-naphthyridine-2-carboxylic acid

(447 mg, 1.77 mmol) and 4—{2—{4—(4,4,5,5—tetraméthyl—
1, 3,2-dioxaborolan-2-yl)phenoxy]ethoxy}tetrahydro-2H-
pyran (800 mg, 2.30 mmol) éynthesized in Reference
Example 2, the desired title compound (450 mg, yield 60%)
was obtained by the same method as in Example 1 (la).
"H-NMR (CDCl3) &: 1.46 (3H, t, J = 7.2 Hz), 1.61-1.72 (2H,
m), 1.92-2.01 (2H, m), 3.44-3.50 (2E, 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 = 5.0 Hz), 4.48 (2H, g, J = 7.2 Hz), 7.10 (2K, 4, J
= 8.8 Hz), 7.90 (24, 4, J = 8.8 Hz), 8.28 (lH, d, J = 8.3
Hz), 8.48 (1K, &, J = 8.3 Hz), 8.92 (1H, s}, 9.29 (1E, s).

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



C 1H NVR (DMBO-D6) 6: 3.35 (3H, s), 3.72 (2H t, J = 4.6 Hz), 4.21 (2H t,
J =4.6H), 7.16 (2H d, J =8.7 H), 7.50 (2H d, J =8.7 Hz), 7.60 (1H
br s). 811 (1H d, J = 8.5 Hz), 8.22 (1H, br s), 8.28 (1H, d, J = 8.5 Hz),
8.37 (1H, s), 8.47 (1H, s), 9.37 (1H- )3 B (FAB) mz: 323 (MrH)* [0091]
[Table 3] OH 281.1 1H NMR ( DMBO- D) 6: 464(2H d, J = 5.6 Hz),
5.33 (1H, t, J = 5.6 Hz), 7.54 (4H, s), 7.64 (1H, br 33, 8. az (1H, d50 (;H
8.5 Hz), 8.25 (1. hbr s); Be3lo S

5 oan (kST RS R ARyl Ve Pt heldonhya §-

1, 6-naphthyridine-2-carboxamide
Using ethyl 8-{4-[2-(tetrahydro-2H-pyran-4-
yloxy)ethoxy]phenyl}-1, 6-naphthyridine-2-carboxylate (340
mg, 0.81 mmol) synthesized in Example 9 (%9a), the desired
title compound (318 mg, yield 99%) was obtained by the
same method as in Example 1 (1b).
'"H-NMR (DMSO-D¢) &: 1.36-1.48 (2H, m), 1.83-1.92 (2H, m),
3.27-3.3% (2H, m), 3.54-3.63 (1H, m), 3.77-3.85 (4H, m),
4.16-4.21 (2H, m), 7.13 (2H, 4, J = é.8 Hz), 7.59 (1H, br
s), 7.78 (2H, 4, J = 8.8 Hz), 8.00 (1H, br s), 8.29 (1H,
.d, J = 8.5 Hz), 8.82 (1H, 4, J = 8.5 Hz), 8.84 (1H, s)
8.45 (1H, s).
MS(EAB) m/z: 394 (M+H)®
[0061]
<Example 10>
N-methyl-8-{4-[2- (tetrahydro-2H-pyran-4-
yloxy)ethoxy]phenyl}—l,6—naphthyridine-2—carboxamide

[Chemical formula 13]

N _~ =z
N-methyi-8-{4-[2~(tetrahydro-2E- -pyran-
yloxy)ethoxy}phenyl}—l,6—naphthyridine—2—carboxylic acid

(281 mg, 0.71 mmol), an intermediate product c¢f the



(; 1HNWR (CDCI3)6: 2.87 (3H's), 3.37-3.52 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
(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 (WHF4 30 40 C 1H NWVR (DVBO-D6) 6: 7.34
(1H, td, J = 8.3, 2.5 Hz), 7.53 (1H, td, J = 9.9, 2.5 Hz), 7.61- 7.66 (2H,
m, 8.10 (1H, br s), 8.16 (1H, d. J =

synthetic process in Example 9 (9a), was dissolved in
N,N—dimefhylformamide (7 mL), to which methylamine
hydrochlorice (478 mg, 7.13 mol), triethylamine (1.2 mL,
8.56 mmol), l-hydroxybenzotriazole (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 liquid was filtered and concentratéd'ﬁnder
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-Dg) &: 1.39-1.49 (2H, m), 1.85-1.95 (2H, m),
2.90 (3H, d, J = 4.9 Hz), 3.32-3.40 (2E, m), 3.56-3.65
(1H, m), 3.79-3.86 (4H, m), 4.18-4.23 (2H, m), 7.14 (24,
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;B—{4—[2=(tetrahydro—2H—pyran—4—

yloxy)ethoxy]phenyl}—l,6~naphtthidine—2—carboxamide



, 8.29 (1H, br s), 8.32 (2H, d, J = 8.6 Hz), 8.52 (1H, s), 9.48

\ 110 N2 M5 (El) mz: 284 (M - 105 - 31 CH | NH . * /NH
— 65_

[Chemical formula 14)]
0
\\//\\<3
N

| X H//\\CHS

N A A

Using N-methyl-8-{4-[2-(tetrahydro-2H-pyran-4-
yloxy)ethoxy]phenyl}—l,6—naphthyridipe—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
obtainéd by the same method as in Example 10.
'H-NMR (DMSO-Ds) &: 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, &, 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 (lH, d, J =
8.3 Hz), 8.86 (1lH, s), 9.46 (1H, s).
MS (FAB) m/z: 422 (M+H)".
[0063]

<Example 12>

4-(6-Carbamoylisoquinolin-4-yl)phenyl dimethylcarbamate



@
(o]
—~

Nel C 1H NVR (DVBO-D6) 6: 2. 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),
8.28 (1H, d, J = 8.6 Hz), 8.33 (1H, s), 8.50 (1H, s), 9.40 (1H, s). M
(FAB) miz: 320 (MH)' 3 H3CJ.. G *6@H N/ C 1H NWVR (DVMSO-D6) 6: 1.31
(6H d, J = 6.3 Hz), 4.65-4.74 (1H n), 7.08 (2H, d, J = 8.6 Hz), 7.44 (2H,
d, J = 8.6 Hz), 7.60 ( br s), 8.07 (1H, d, J = 8.6 Hz), 8.21 (1H s),
8.24 (1H dicrom &6 HamuB355(1H S), 8.43 (LH s), 9.33 (1H s). MB
(FAB) i z: 306 (M* 33 ,CH 11101 AINH Nglt C 1H NVR (DVBO D6) 6: 3.89
(3H, 's), 6.54 é{H d, J =29 Hz), 7.33 (1H, d, J = 8.5 Hz), 7.45 (1H, d, J

ﬁ

=29 Hz), 7.56)(1H br s). 7.64 (1H d, J = 8.5 Hz), 7.73 (1H, s), 8. 10
(1H, d. J = & W@—@% 18" (1H, br s), 8.28 (1H, d, J = 8.4 Hz), 8.43 (1H,

s), 8.52 (1H7s) (1H, s). M5 (El) mz: 301 (M.

(12a) 2—(Trimethylsilyl)ethyl 4~{4-
[(dimethylcarbamoyl)oxy]phenyl}isoquinoline—§—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- |
{[{trifiuoromethyl)sulfonyl]oxy}isoquinoline-6-
carbexylate by the same method as in Example 8 (8a) was
dissolved, to which triethylamine (178 uL, 1.28 mmol), 4-
dimethylaminopyridine (23 mg, 0.19 mmol) and N,N-
dimethylcarbamoyl chloride (88 uL, 0.96 mmdl) were added,
followéd by stirring at room temperature for three hours.
The résulting reaction liguid was concentrafed under
reduced pressure and the residue thus obtained was
purified by silica gel column chromatography (hexane
ethyl acetate, 106 : 0 - 50 : 50, V/V) to give the
desired title compound (260 mg, yield 93%).

'H-NMR - (CDC1ls) &: 0.07 (9E, s), 1.09-1.18 (2H, m), 3.C7
(3H, s), 3.17 (3H, s), 4.42-4.51 (2H, m), 7.32 (2H, 4, J

= 6.5 Hz), 7.52 (2H, d, J = 6.5 Hz), 8.10 (1H, &, J = 8.5



[ 0092] [ Tabl e 4] 1H NVR(DMSO- D6) 6: 6.54-6.56 (1H, m, 7.26 (1H, d, J =
8.3 Hz), 7.46-7.48 34 * C' (1H mM, 7.56 (1H, br s), 7.59 (1H, d, J = 8.3
Hz), 7.72 (1H, s), 8.10 (1H, d, J = 8.5 Hz), 8.19 (1H, br s), 8.27 (1H, d,
J =85 Hz), 844 (1H, s), 852 .,.-N2- (1H s), 9.37 (1H s), 11.31

(1H, br s). N,--1.1

Hz), 8.22 (1H, d, J = 8.

w

Hz), 8.56 (1H, s), 8.65 (1H, s),
5.31 (1H, s). |
MS(FAB) m/z: 437 (M+H)*.

[0064]

(12b) 4-(b-Carbamoylisoquinolin-4-yl)phenyl
dimethylcarbamaté'

Using 2- (trimethylsilyl)ethyl 4-{4-
[(dimethylcarbamoyl)oxy]phenyl}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;Dg) 8: 2.95 (3H, s), 3.09 (3H, s), 7.33 (2H,
d, J=18.0 Hz), 7.58 (2#, 'd, J = 8.0 Hz), 7.62 (1H, br s),
8.11 (1H, d, J = 8.8 Hz), 8.24 (1H, br s), 8.29 (1H, d, J
= 8.8 Hz), 8.35 (1K, s), 8.50 (1H, s), 9.4C (1H, s).

MS (FAB) m/z: 336 (M+H)".

‘[0065]

<Exémple 13>
4-{4-{(1E)-3- (dimethylamino} -3-oxopropen-1-
yl]lphenyl}isoquinoline-6-carboxamide
[Chemical formula 16]

(CH3),N O

(13a) 2-(Trimethylsilyl)ethyl 4-(4-

formylphenyl)isoguinoline-6-carboxylate



M5 (FAB) mlz: 288 (MFH)' COH 1H NWR (DVMSO-D6) 6: 2.86 (2H, t, J =
6.9 ~* Hz), 3.69-3.75 : (2H, m, 4.75 (1H, t, J = 4.8 Hz),
7.45 (2H, d, J =8.0 Hz), 7.50 (2H, q: 88:135 C

Using 2-(trimethylsilyl)ethyl 4-
{[(trifluoromethyl)sulfonyl]oxy}isoquinoline—6—
carboxylate (600 mg, 1.42 mmol) and 4-formylphenylboric
acid (320 mg, 2.14 mmol), the desired title compound (427
mg, yield 79%) was obtained by the same method as in
Example 8 (8a).

H-NMR (CDCl;) 8: G.06 (9H, s), 1.08-1.15 (2H, m), 4.43-
4.50 (2H, m), 7.72 (24, d, J = 7.8 Hz), 8.09 (2H, d, J =
7.8 Hz), 8.14 (1H, d, J = 8.5 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) m/z: 378 (M+H)".

[0066]

(13b) 2-(Trimethylsilyl)ethyl 4-{4-](1E)-3~
(dimethylamino)-3-oxopropen-1-yl])phenyl}isoquinoline-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 so_ution, 2-(trimethylsiiyl)ethyl 4-(4-
formylphenyl)isoqguinoline-6-carboxylate (150 mg, 0.40
mmol) synthesized in Example 13 (13a) wés added, followed
by stirring for one hour. To the resulting reactiocn
liquid, a saturated agueous solution of ammonium chloride
was added, followed by exiraction with ethyl acetate.

The resulting organic layer was washed with saturated

‘brine ana dried over anhydrous sodium sulfate. The



= 00 00

H

.0

2
2

9

Hz
(

).
1H,
(%)

7.64 (1H, br s), 8.12 (1H, d, J = 8.7 Hz). 8.26 (1H, br s),
d, J =8.7 Hz), 8.39 (1H s), 8.49 (1H s), 9.40 (1H s). \.
(FAB) mz: 293 (MtH) N/ - 106 - 36 401 N. O N/

- 69 -

solvent was distilled off undér redquced pressure. The
residue thus obtained was purified by silica gel column
chromatography (hexane : ethyl acetate, iOO : 0 - 35 : 65,
V/V) toc give the desired title compound (168 mg, yvield
95%) .

'"H-NMR (CDClz) &: 0.05 (9H, s), 1.09-1.16 (2H, m), 3.11

<y

(3H, s), 3.23 (3H, s), 4.40-4.52 (2H, m), 7.01 (1H, 4,
= 15.4 Hz), 7.55 (2H, d, J = 8.3 Hz), 7.72 (2H, 4, J =

8.3 Hz), 7.78 (1K, d, J = 15.4 Hz), 8.11 (1H, d, J = 8.5

Hz), 8.22 (1H, 4, J = 8.5 Hz), 8.58 (1K, s}, 8.64 (1H, s},

8.33 (1H, s).
MS (FAB) m/z: 447 (M+H)".
(13c) 4—{4—[(lE)—B—(Dimethylamino)—3—oxopfopen—1—
yl]lphenyl}isoquinoline-6-carboxamide

Using 2-(trimethylsilyl)ethyl 4-{4-[(1E)-3-
(dimethylamino)-3~oxopropen-1l-yllphenyl}isoquinoline-6-
carboxylate (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-D¢) &: 2.95 (3H, s), 3.19 (3H, s), 7.33 (1H,
¢, J = 15.4 Hz), 7.58 (1H, d, J = 15.4 Hz), 7.62 (3K, d,

J = 8.1 Hz), 7.92 (2H, d, J = 8.1 Hz), 8.12 (1H, d, J =

<Example 14>



NFL2 1H NWVR (DVMBO-D6) 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
= 8.5 Hz), 7.60(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), 847q X, s), 9.37 (1H s). Ms (El) mz:
308 (M+ 37 CH3 NI lel CH Nel NH2 ClH—NNR(DIVBOD6) 6: 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 {1H1Mr- a_x 825(1H br s), 8.28
(1H, d) J=8 4 Hz““ g, 3(7m§ff;@ igﬁ‘s 38 (1 g?i?(é)“H n§1H1 ?321 1|\/$5(|(:?E) |
mz: 334 Al 1} 3G Sl fﬁ@xkfgéﬁbéxéﬁlée 1 -1 : ,
1.85-1. 95((M£ﬁﬁh§§ 2 oe&d(ﬂ?),%), 2.59-2.68 (1H, n), 2.86-2.94 (1H .M,
3.13-3. 22 (Whemca .83k 00 (1H ), 4.55- 4,61 (IH m). 7.48 (24 d. I =
8.0 Hz), 7.83(2H d. ) =80 k), 7.64 (1M brs), 812 (IH d J'= 8.7
Hz), 8.26 (TH1br s), 8.29 (1H d, J = 8.7 Hz), 8.38 (1H s), 8.50 (1H s),
9.40 (1H, s)>WeQFAB) mz: 374 (MH* 39 °

(l4a) 2-(Trimethyls:ilyl)ethyl 4-{4[(lE)-3-morpholin-4-yl-
3-oxopropen-l-yl]lphenyll}isoguinoline-6-carboxylate

.Using 2-(trimethylsiiyl)ethyl 4-(4-
formylphenyl)isoquinoline-6-carboxylate (123 mg, 0.33
mmbl) produced in Example 13 (1éa)'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 (CDCl3) &: 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, d, J =
8.0 Hz), 7.81 (lH,.d, J = 15.4 Hz), 8.11 (1H, d, J = 8.5
Eé), 8.23 (iH, d, J = 8.5 Hz), 8.57‘(1H, s), 8.63 (1H, s},
9.33 (1H, s).
MS. (FAB) m/z: 488 (M+H)"
(14b) 4-{4-[(1E)-3- (Morpholin-4-yl-3-oxopropen-1-
yi]phenyl}isoquinoline—6—carbo$amide |

Using 2-(trimethylsilyl)ethyl 4-{4[(1E)-3-morpholin-
4—yl—3-oxopropen—l—yl]phenyl}isoquinoline—6—carboxylate

(155 mg, 0.32 mmol) produced in Example 14'(14a), the



o0 NH2 C -

(1H1'nj1

(2H
br s),
MB (FAB) mz: 319 (MrH)+ 4101 \ ibi N/ gir - [0093] 5; - 107 -
1CH3 4111 o NH2

N-.

d,

J

1H NVR( DVBO- D6) 6: 0. 32-0. 41(2H, ), 0.56-0.65 (2H, nj,. 1.21-1.34

3.89- 3.95 (2H. d, J = 6.8 Hz), 7.13 (2H, d, J = 7.9 Hz), 7.48

= 7.9 Hz), 7.60 (1H, br s), 8.10 (1H, d, J = 8.5 Hz), 8.22 (1H,

8.27 (1H, d, J = 8.5 Hz), 8.3% (7IH-s), 8.46 (1H s), 9.37 (1

desired title compound (94 mg, yield 76%) was obtained 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, d, § = 7.3 Hz), 8.12 (1lH, d, J = 8.5
Hz), 8.23 (1H, br s), 8.29 (l1H, 4, J = 8.5 Hz), 8.36 (1H,

s), 8.53 (1E, 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-
cafboxamide

[Chemical formula 18]

(15a) 2-(Trimethylsilyl)ethyl 4-[4-(3-morpholin-4-yl-3-
oxopropyvl)phenyl]lisoguincline-6-carboxylate

Using 2- (trimetnylsilyl)ethyl 4-
{[{(trifluoromethyi)sulfonyl]oxy}lisoquinoline-6-
carboxylate (300 mg, 0.71 mmol) and 4-(2-
carboxyefhyi)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

H,
40

S) .
CH3



Nel C 1HNWR (DMSO-DB) 6: 2.72 (2H, t, J = 7.8 Hz), 2.85 (3H, s), 2.93
(2H, t, J = 7.8 H), 2.99 (3H, s), 7.44-7.53 (4H, m), 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
(1H, s), 8 8 (1 s), 9.40 (1H, s)._l\/Szg(F_AB) mz: 348 (M+H)+. 41 H3 11101
\ MNH2 N/ glir 'H NVR (DVBO D6) 6 .75 (3H, s), 7.68 (1H, br s), 7.81
(2H d, J = 8.0 He), 8 18- 8. 26 (3H , 8.31 (1H, br Z) E}ﬁj—? 5131411(2) SZENH?N
.61 (1H, 9, +

/ C(H-N E’(ﬂ?é% %a%%l(l %?utﬂg@ E%gdtﬁjs— 8.5 Hz), 8.16
(2H, d, J :_-Lrgc;srﬂga,a 24 (1H, br s) 8.28 (1H, s) 8.34 (1H, d, J = 8.5
Hz), 8.43 (2H d, J = 8.5 Hz) 8 58 (1H, s), 9.48 (1H s). M5 (FAB) niz:

2

294 (MrH)* 43 (8 (-gNi- 4, (9H, s), 1.10-1.16 (2H, m), 2.71-
2.74 (2H, 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,
1.5 Hz), 8.54 (lH, s), B.66 (1H, s), 9.31 (1H, s).
MS (FAB) m/z: 491 (M+H)"
(15b) 4-[4-(3-Morpholin-4-yl-3-
oxopropyl)phenyl]isoquinoline—6—carboxamide

Using 2—(trimethylsilyl)ethyl 4-[4- (3-morpholin-4-
yl-3-oxopropyl)phenyl]isoquinoline-6-carboxylate (195 mg,
0.3% mmol) produced in Example 15 {(15a), the. desired
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
(2H, d, J = 8.3 Hz), 7.50 (2H, d, J = 8.3 Hz), 7.61 (1E,
br s), 8.10 (1H, d, J = 8.5 Hz), 8.22 (1lH, br s), 8.28

(H, d, J = 8.5 Hz), 8.36 (lH, s), 8.46 (1H, s), 9.38 (1K,

MS (FAB) m/z: 438 (M+H)".
[0069] ’

<EXample 16>
4—{4—[4—Acetylpipérazin—l—yl)phenyl]isoquinoline—6—-
carboxamide

[Chemicel formula 19)



ii gvNit NC HNWR (DVSO-D6) 6: 2.88 (3H ), 3.05
7.13 (2H, d, J = 8.3 Hz), 7.50 (2H, d, J = 8.3 Hz

)
(1H d, J = 8.5 Hz), 8.23 (1H, br s). 8.28 (1H, d.

5 (3H, s), 4.93 (2H, s),
7.60 (1H, br s), 8.11
J=8.5
H)

8.5 Hz), 8.39 (1H,
s), 8.47 (1H, s), 9.37 (1H, s). NS (FAB)3 #2350 (MrH) + 44 Si NH
'1H NVR(DVBO- D6) 6: 7. 13- 7. 25(5H, ), 7.41-7.50 (2H, n), 7.55-7.64 (3H, ),
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 (1 s), 9.40 (1H, s). M5 (FAB) mz: 341 (MtH)+ 45 ,c,0 |
401 \ di. H@§y1341 NNR (DVMBO-D6) 6: 3.95 (3H, s), 7.34-7.41 (2H, m,
7.45-7.53 (1 m, 7 62 (1H, br s), 8.10-8.15 (1H, m, 8.26 (1H, br s),
8.29 (1H, d 8.5 Hz), 8.36 (1H, s), 8.50 (1H, s), 9.40 (1H, s). M5
(FAB) ni z: ié MiH) + - 108 - [0094] [Table 6]

0

N~

(l6a) 2-(Trimethylsilyl)ethyl 4—{4—[4—(tert—
‘butoxycarbonyl)piperazin-l-yl]lphenyl}isoquinoline-6é-
carboxylate
Using 2-(trimethylsilyl)ethyl 4-

{[(trifluoromethyl)sulfonylloxy}isoguinoline-6-
carboxyléte (1.00 g, 2.38 mmol) and tert-butyl-4-[4-
(4,4,5,5-tetramethyl-1, 3, 2- dloxaoorolan 2-
vl)phenyl]lpiperazine-l-carboxylate (998 mg, 2.57 mmol),
the desired title compound (l.Ol g, yield 79%)-was
obtained by the same method as in Example 4 (4a).
'E-NMR (CDC1;) &: 0.05 (9H, s), 1.12 (2K, t, J = 8.4 Hz),

1.49 (9H, s), 3.20-3.29 (4H, m), 3.59-3.66 (4H, m), 4.44

N

(2H, t, J = 8.4 Hz), 7.08 (2H, d, J = 8.2 Ez), 7.25 (1H,
s), 7.43 (2H, d, J = 8.2 Hz), 8.06 (1H, d, J = 8.6 Hz),
8.18 (1H, d, J = 8.6 Hz), 8.53 (1H, s), 8.€6S (1lH, s),
9.26 (lH, s). | |
(i6b) 2—(Trimethylsilyl)ethyl-4—[4—(4—écetylpiperazin—1—
yl)phenyli]isoquinoline-6-carboxylate

Into dichlioromethane (5 mL}, 2-{(trimethylsilyl)ethyl

4-{4-[4-(tert- butoxycarbonyl)pipe razin-1-

yllphenyll}lisocuinoline-6-carboxyiate (103 mg, 0.2%2 mmo

f—



46 C N OF O NH2 /10 C 1H NVR(DVSO-D6)6: 7. 44-7.49(1H, n), 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). MS (FAB) mz: 301
(MH)* 47 CH3 O 110 N, -- ..... ONH2 - G4H NVR (DVBO- DB) 6: 3.91 (3H, s),
7.61 (1H, s), 7.74 (2H, d, J = 8.0 Hz), 8.13-8.16 (3H, in), 8.23 (1H br
s), 8.30-8.32 (2H, m), 8.54 (1H, s), 9.45 (1H, s). MS (FAB) mz: 307 (M+H)+

48 0=35=0 synthesized in Example 16 (l6a) was dissolved, to which
trifluoroacetic acid (0.5 mL) was added, followed by
stirring at room temperature for three hours. After
concentration, the resulting mixture was diluted with
dichloromethane (20 mL) and neutralized with a saturated
agueous solﬁtion of sodium bicarbonate (i5 mL). The
resulting organic layer was dried over sodium sulfate and
filtered. The solvent was distilled off under . reduced
pressure. The residue 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 agueous solution of sodium bicarbdnate
(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 sclvent
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%).
"H-NMR (CDCls) &: 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-

(@8]

.89 (2H, m), 4£.49 (2K, t, § = 8.3 Hz), 7.12 (2H, d, J =

Hz), 8.22 (1H, 4, J = 8.8 Hz), 8.58 (lH, s), 8.74 (1H, s),
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N/ .5 NH C 1HNVR (DVBO-D6) 5: 3.36 (3H, s), 7.65 (1H, br s),
d, J =80 H), 8.08-8.14 (3H, n), 8.27 (1H br s), e. 30 (1H,
d J =865 H), 855 (1H s), 9.47 (1H s). M5 (FAB) miz: 327

401 N\ O0H OH 0 o N H2 C-1HNWR (DVBO-DB) 5: 3.49 (2H, t, J
83-3.88(1H m),3.95-4. 01(1H m, 4.07-4.14 (1H m. 4.71 (1H t,
, 5.00 (1H, d J =4.9 Hz), 7. 15 (2H, d, J 8.5 Hz) 7.50 (2?

A Ios), 1H_br's),
oSl G (Pla Sy b dde itk ndy - %%T?§?§y5§156§§%“8§ e o2t

3@&-’3:%&%[‘:’)(:’{%

Using 2-(trimethylsilyl)ethyl 4-[4- (4-
acetylpiperazin—l—yl)phenyl]iSoquinoline—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).

'H-NMR (CDCls;, 400MHz) &: .16 (3H, s), 3.2343.34 (4H, m),
3.64-3.70 (2H, m), 3.78-3.85 (2H, m), 5.70 (1lH, br s),
6.12 (1H, br s), 7.09 (2H, d, J = 8.6 Hz), 7.45 (2H, d, J
= 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 (lH, s).

[0070) |

<Reference Example 1>

-[3-Fluoro-4- (methoxymethoxy)phenyl]-4,4,5, 5=
tetramethyl—l,3,2—didxaboroiane

[Chemical formula 20)

A~ ~-CHs

o 0O

o0
HsC——4—CHj
HiC.  CHs
(la) 4£-Bromo-2-ifluoro- l—\motnvxvme:hoxv benzene
Into acetone (300 ml), 4-bromo-2-fluorophenol {30 g,

157 mmol) was dissolved, to which chloromethyl methyl

ether (i8 ml, 237 mmcl) and potassium carbonate (43 g,



50 N401 C \ 0 H2 C 1H NVR(DVSO D6)6:7.51-7.56 (1H m), 7.60 (1H, t,

8.4 Hz), 7.63 (1H, br s); 7.69- 7.74 (1H, n), 8.08 (1H, s), 8.15-8.19
m, 8.28 (1H, br -s), 8.31 (1H, d, J = 8.5 Hz), 8.52 (1H, s), 9.47 (1H
MS (FAB) mz: 301 (MrH)+ - 109 - 51- TEOENO -, ./ ....... e
NH2 -

235 mmol) were added, followed by stirring at room
temperature for two hours. Impurities were filtered off
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 column
chromatography (hexane : ethyl acetate, 100 : 0 - 85 :'15}
V/V) to give the desired title compound (36.5 g, yield
82%) .
'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]—4,4(5,5—
tetramethyl—l,3,2—dioxaborolane

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
aceﬁate (25 g, 255 mmol) were added, followed by stirring
at 80°C for one hour. The mixture was brought down to
room temperature,lto which water and ethyl acetate were
added, and impurities were removed using Celite. The

filtered solution.was washed with ethyl acetate. The

filtrate was separated and the organic layer was
sequentially washed with water and saturated brine, and
dried over anhydrous sodium sulfate. The solvent was

distillied off under reduced pressure. The residue thus

J =
(1H,
s).
70 I P



. C 1H NVR(DVBO-D6) 6: 1. 20-1.32(5H, m), 1.46-1.54 (1H, n), 1.65-1.74 (2H, m,
1.84- 1.94 (2H ), 3.35-3.41 (1H m, 3.79 (2H t, J = 4.8 Hz). 4.18 (2H
t,J:4.8Hz),716(2HdJ 8.7 Hz), 7.50 (2H, d, J = 8.7 Hz), 7.61
(1H, br s), 8.11 (1H d, J = 8.5 Hz),- 823 (1H, br s), 8.28 (1H d, J = 8.5
Hz), 8.38 (1H, s), 8.47 (1H, s) 9.37 (1H, s). M8 (FAB) miz: 391 (M-H)*
[0095] [Table 7] 52 OF 0 ?,.H2 C 1H-NVR (DMSO-D6) 6: 7.38 (1H, t, J = 74.0

7
2 9 Hz),
g.z?fz (7'1af9 ((jgg% = sf‘J7Wa )‘9“%% %1@5 é}t‘ifgr%g C?lﬁm( ﬁiom%‘)?”ﬁfﬁy 8. ﬁ

. ), 8. ; ¢ Eb) -Mba: .334 (Wy)530 gsGH N 1110
§120NSH)2 N, éﬁfﬁ%ﬁ ?)Sin}s %&6%5%01%/%( 2) mgé %gﬂ M{V £ g gHHz),

3.34 (2H, tthd desidediz)itBe 70ortdbind, (3575748 b@£1d7o%% (1H d, J =7.8

Hz), 7.24 (1H s), 7.61 (1H. br s), 808 (1H, 'd] " J = 8.7 Hz), 8.23 (1H br
s), 8.24 (IH-NUR JCBC8,Y bi)1. 8?4312mH s$) 38544(@hH,s$) 59231 (bLH, s). M5
(FAB) mz: 304 (M+H) -rz---NS 1
: 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-1, 3, 2-dioxaborolan-2-
vl)phenoxylethoxy)tetrahydro-2H-pyran

~

[Chemical formula 21]

| H3C%——%CH3
HyC  CHy
(2a) 2—{2—[4-(4,4,5,54Tet;amethyl—l,3,2—dioxaborolan—2—
yi)phenoxyletnoxyl)tetrahydro-2E-pyran
Into dimethylformamide (250 mL), 4-(4,4,5,5-

tetramethyl—l,3,2—dioxaborolaﬁ—2—yl)phenol (16.0 g, 45.5
mmol) and 2-(2-bromoethoxy) tetrahydro-2H-pyran (10.0 g,
45.5 mmel) were dissclved, to which 60% sodium hydride in
cil (2.98 g, 68.3 mmoi) was added wnile 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



7.74 (1H, d, J = 8.7 Hz),

\ ONFi2 NC H (DIVBOD6) 6: 7.61 (1H, br s),

8.15 (1H, d, J = 8.7 Hz), 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), 8.59 (1H, s), 9.46 (1H,
s), 9.52 (1H, s). M5 (El) mz: 305 (M'78 — 110 - 55 0. SI 140NH2 N  1H NMR
(DMBO -D6) 6: 3.47-3.52 (2H, m), 3. 543 62 (6H, m, 3.85 (2H, s), 7.44 (2H,
d, J =81H), 7.52 (2H, d, J = 8.1 Hz), 761(1;—| brg)18llglg4g(iH:
8.5 Hz), 8.23+(LH: - = : s

oo o ko (T e ey Y"d*f i e et ot g Tefig

1H NMR ( DMB@sDéHded bn%ﬁ Jhe"3

4.4 Hz), 3.32-3.40 (2H, m,

(1H d, J = 8.5 Hz), 8.39 (1H,

4§ﬁi rﬂ §@§§t1©§4wégkﬁeﬁlra%e§1 (B d

3. 56- 3. 66 (1H, m, 3.79- 3.87 H m,
4.20-4.25 (2Hulning? 22 Ibyék—wéﬁEh&ﬂhed7w55h(ghkugatéd =p8i8eHz), 8.19

8.81 (1H, mnd 9r8ed e s)anBi{dFAB)s i zum 4071 ( Miél) + Be solvent was

distilled off under reduced pressure.

obtained was purified by silica gel column chromatography

The residue thus

(hexane : ethyl acetate, 100 : 0 - 70 : 30, V/V) to giv

the desired title compound (13.3 g, yield 84%).

'H~NMR (CDCls;) &:
1.79 (2H, m), 1.
3.85 (1H, m), 3.
4.22 (2E, m), 4.

9.0, 2.1 Hz), 7

1

79-
87—~

.74

1.91 (2H, m), 3.48-3.57 (1H, m),

(lH, t, § = 3.5 Hz), 6.92 (2H, dt,

(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~

dioxabbrolan—2~yl)phenoxy]ethoxy}tetrahydro—ZH—pyran

(13.0 g, 37.3 mmol)

synthesized in Reference Example 2

3.7

J

f=3

=

.33 (12H, s), 1.47-1.68 (2H, m), 1.69-

99—

3.93 (1H, m), 4.01-4.10 (1H, m), 4.15-

(2a), the desired title compound (9.45 g, yield 96%) was

obtained by the same method as in Examp:e 2 (2c¢).

'H-NMR (CDCls) &:

7.75 (2H, dt, J

1.33 (12H, s), 3.97 (2H, t, J = 4.5 Hz),

8.8, 2.1 Hz).

(2c) 2-[4-(4,4,5,5-Tetramethyl-1, 3, 2-dioxaboroian-2-

vl)p neﬁoxy ethyl benzenesulfonate

Into dichloromethane 100 ml, 2-[4-(4,4,5,5-

tetramethyl-1, 3,2~-dioxaborolan-2-yl)phenoxy]ethanol

.5 Hz), ©.91 (2H, dt, J = 8.8, 2.1 Hz

(4.

4

g ,16.7 mmoi) synthesized in Example 2 (2b) was dissclved

J =

s), 8.45 (1H, d, J = 8.5 Hz), 8.57 (1H s),



8.
(1

3
Hz
Hz

0
)
)
2
H

0O OCH3 110 \ ONH2 N, --- 1H-NWVR (DVBO-D6) 6: 1.29 (6H, t, J = 7.
4.12-4.20 (4H, m, 4.55 (2H, d, J = 10.1 Hz), 7.26 (2H,'d,_J = 8 5
7.53 (2H, d, J = 8.5 Hz), 7.63 (1H, br s), 8.11 (1H d, J = Hz
(1H, br s), 829 (1H, d, J = 8.3-Hz},-8.36 (1H, s), 8.48 (lH s),
s). MS(FAB) niz: 415 (N%l 1) [0096] [Table 8] 58 . (1101 N..... ,

N--t OHi |-
to which triethylamine (4.6 ml, 33.2 mmol), 4-
dimethylaminopyridine (400 mg, 3.3 mmol), tosyl chloride-

(4.8 g, 25.2 mmo
with ice.

temperature,

followed by further sti

The resuluing reaction ligquid was sequentially washed

with water and saturated brine,

-sodium sulfate.

reduced pressure.

by silica gel column chromatography (hexane

The solvent was distilled off under

ethyl

the desired

4.16 (2H,
(2H, d,
d, J = 8.

acetate, 100 0 - 70 30, V/V) to give

title compound (6.1 g, yield 88%).

'H-NMR (CDCls) &: 1.33 (12H, s), 2.44 (3H, s),

t, J = 4.7 Hzf, 4.37 (2H, t, J = 4.7 Hz), 6.75
= 8.4 Hzj, 7.33 (2H, d, J = 8.4 Ez), 7.70 (2B,
Hz), 7.81 (2H, d, J = 8.4 Hz).

(2d) 4-{2-

yl)phénoxy]ethoxy}tetrahydro—ZH—pyran

Using tet

[4-(4,4,5,5~-tetramethyl-1, 3, 2-dioxaborolan- 2=

yl)phenoxy

synthesized in Reference Example

titie compound

same method as in Reference Example 2

'H-NMR (CDCls) &: 1.33 (12H, =
1.97 (2H, m), 3.40-3.48 (2H,
(2H, t, J = 5.0 Hz), 3.92-3.99

rahydropyran—-4-ol

jethyl benzenesulfonate

(3.4 g, yield

) .

m),

(3.7 g,

(6 g,

(2¢cy,

36.2 mmol)

and

14.3 mmol)

the desired

1) were sequentially added while cooling
The resulting mixture was warmed back to room
rring for two hours.

and dried over anhydrous

The residue thus obtained was purified

J

4

[4-(4,4,5,5-Tetramethyl-1, 3, 2-dicxaborolan-2-

2 -

68%) was obtained by the
(2a) .
1.57-1.68 {(2H, m), 1.88-
3.55-3.63 (1H, m), 3.83
(24, m), 4.1i5 (2H, t, J =

)
9.

1

39



11-1-NVR (DVBO-D6) 6:1.39-1.50(2H, n), 1.86-1.96 (2H, m, 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 (HH88)- 9.47 (1M, s). M5 (FAB) i z:

(M+H). 59 H2C CH3 001 "-... N/ o N

438

-1 "--N 1 /HHA A

IH VR (DVSO DB) 6: 115 (BH. . 1 =00 3(63369(1H | 5,7? ggH

i 4.8 17 Jg= 4.8 15(2H G |

(1H br s), #éds‘?)é? 6(%, g, g szi,z)7 Eﬁt (ZH% br%sh) % % (?27 J =
8.5 te), Bighr8.92 (2H m, 9.53 (1H'S). NG (FAB) miz: 352 (MrH). - 111 -
60 11101 N |

[(0073]

<Reference Example 3>

Diethyl {[4—(4,4,5,5—tetrame;hyl—1,3,2—dioxaborolan—
2—yl)phenoxy}methyl}phosphonate'

[Chemical formula 22]

_OCH,CHj

p
5\OCHZCH3

HaC———CHs
HsC CHs
(3a) (Diethoxyphosphoryl)methyl 4-methylbenzenesulfonate
Paraformaldehyde (137 mg) was dissolved in toluene
(79.5 uL), to which triethylamine (52 pL, 0.36% mmol) and
diethylphosphite (466 uL, 3.62 mmol) were addéd. The .
resulting solution was stirred 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 pL, 5.C7 mmelZ) and p-
toluenesulfonyl chloride (625 mg, 3.28 mmol) were slowly
added. The resulting reaction liguid was stirred at room
temperature overnight and then impurities were filtered

off.



o, - H2 A H NV (DVMSO-D6) 6: 7.37 (2H, d, J =83 Hz), 7.37 (1H, t, J
= 73.8 Hz), 7.63 (1H, br s), 7.93 (2H, d, J = 8.3 Hz), 802 (1H, br s),
8.32 (1H, d, J =8.3 Hz), 8.86 (1H, d, J = 8. 3 FE) 8.89 (1H, s), 9.52 (1H,
s). Ms (FAB) mz: 316 (MtH+ 61 H I O.. 81-*----- ..., N O 11101 N\ .
g m NH2 A 1H NVR (DNBO&D6) 6: 3.74-3.80 (2H, n) 4.09 (2H, t, J =5.0
Hz), 4.92 (1H, t, J 5 4 -Hz), 7 13 (2H d J = 8 FE) 7. 61 &i? gr8g),
7.79 (2H, d, J =.8.8 A 8.02 .
(1H, d, J = 8.5 1) °F 89 LTHYS 5 t@%a %“ﬁﬁrné? Waﬁ/swff-’%%ﬁi th 310 ( M+H) *
62 H water and saturated brine, 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%).
'H-NMR (CDCls) &: 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, d, J = 8.5 Hz).
(3b) Diethyl {[4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-
2-yl)phenoxy]lmethyl}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;) &: 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 Hz), 6.95 (2H, d,

"J = 8.3 Hz), 7.76 (28, d, J = 8.3 Hz).

1-74-(4,4,5,5-Tetramethyl-1, 3, 2-dioxaborolan-2-
yl)phenoxy]lpropan-2-ol

[Chemical formula 23}



| 0. LI O N--- Sl -. ,---- NH2 1H NMVR (DMSO- D6) 6:
374380(2HmJ:5.5 4.9 Hz), 4.11 (2H, t, J = 4.9 Hz), 4.94 (1H t,
J =55 H), 6.98 (1H, dd, J = 8.5 2.4 H), 7.04 (1H, dd, J = 12.2, 2.4
Hz), 7.49 (1H, br s), 7.58 (1H, t, J-=88.5 Hz), 7.98 (1H, br s), 8. 31 (1H,
d,J =85 Hz), 882 (1H s), 8.85 (1H d, J = 8.5 Hz), 9.54 (1H s). M5
(FAB) m z: 328 (M+H)* 63 NS . [ 0." 0o, " OHCHB /| NH2 A
1H : d, J = 6.4Hz), 3.87-3.95(2H,n), 3. 97-4. 05 (1H,
Fz), 7.13 (2H, d, J = 8.7 Hz), 7.62 (1H br s),
8.02 (1H, br s), 8.30 (1H, d, J = 8.5 Hz), 8.83
g@H3(1H, s), 9.46 (1H s).

HsC  CHs
(4a) 1—[4—(4,4,5,5—Tetramethyl—l,3,2—dipxaborolan—2—

yl)phenoxy]acetone .

-(4,4,5,5-Tetramethyl-1, 3, 2-dioxaborolan-2-
yl)phenol (770 mg, 3.50 mmol) and potassium carbonate
(725 mg, 5.25 mmol) were dissolved in acetone (8.0 mL),
to which chloroacetone (0.344 mi, 4.20 mmol) was added,
followed by stirring at 65°C overnight under a nitrogen
atmosphere.

The resulting reaction liquid was coocled to room

ed under reduced pressure.

o

temperature and then concentra
Tc the residue thus obtained, dichloromethane and water
were added; followed by extraction with dichloromethane.
The organic layer thus obtained was dried over sodium
sulfate. After filtration, the organic layer was
concentrated under ﬁvducec pressure and then purified by
silica gel column chromatography (hexane : ethyl acetate,
i06 : 0 - 70 « 30, V/V) to give the desired title
compound (530 mg, viela £5%).

"M-NMR (CDCl:) &: 1.33 (124, s), 2.28 (3H, s), 4.56 (2H,
s), 6.88 (2H, d, J = 8.7 Hz), 7.76 (2H, d, J = 8.7 Hz).

- MS(ESI) m/z: 277 (M+H)~



M5 (FAB) m z:

324 (MtH + - 112 - [0097] [Table 9] CH, .",-....,"OHO

11110 .,..NH2 N---- B 1H-NWR (DVSO-D6) 6: 1.27 (3H, d, J = 6. 4
Hz), 3. 49-3.54(1H m, 3.59-3.64(1H, ), 4.50-4.57 (1H, n) 4.90-4.95 (1H, m,
7.13 (2H, d, J =8.9 Hz), 7.63 (1H, br8sg)~7.78 (2H, d, J = 8.9 Hz), 8.02
(1H, br s), 830 (1K, d, J = 8.5 Hz), 8.83 (1H, d, J = 8.5 Hz), 8.85 (1H,
s), 9.46 (1H s). MS5(FAB) mz: 324 (MtH)+ 65 o. --- ..-?,,03 0 NH2
N:e AN (DVEOD6) fird 2d i ), 2 349, ¢ ;% 1g_=4-8Hz>,3-62
(2H t, J = it 48 1) 379 (2H T m%}’ Hy ﬁ{o °= 4.6 Ho),
7.14 (2H, @l\bheﬁﬁgylﬁgepéhiiLdﬂ}1 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)ntMSefRABp1M(Z:. 3368.)(MiH) %66, 4,5, 5-tetramethyl-

1,3,2-dioxaborolan-2-yl)phenoxylacetone (530 mg, 1.92

mmol) synthesized in Reference Example 4 (4a) was

dissolved, to which sodium borohydride (94 mg, 2.50 mmol)

was added at 0°C, followed by stirring at room

temperature for 30 minutes.
water was added, followed by extraction with
dichloromethane. The resulting organic
over sodium sulfate and filtered,
under :educed pressure.

purified by silica gel column. chromatography

To this reaction liquid,

layer was dried
and then concentrated
The residue thus obtained was

(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 (124, s),
2.33 (1K, d, J = 3.7 Hz), 3.82 (1K, dd, J = 9.2, 7.8 Hz),
3.97 (1H, dd, J = 9.2, 3.2 Hz), 4.16-4.25 (1E, m), 6.90
(2H, d, J = 8.7 Hz), 7.75 (2H, d, J = 8.7 Hz)

[0075]

<Reference Example 5>

3-(Tetrahydro-2H-pyran-4-yloxy)propan-1l-cl

[Chemical formula 24]

-0
HO™ "0

(Sa) 4-[3-(Benzyloxy)propoxyv]tetrahydro-2H-pyran



..... " . N.. | yoe..."=-=-0 1101 H2 N_. 1H NVR( DMSO- D6) 6:

2.49.2.53 (4H. M. 2.72-2.78 (2H, n), 3.57-3.63 (4H, m), 4.16- 4.23

0".....
7.14 (2H,
(1H, br ),

d, J =8.8 Hz), 7.60 (1H, br s), 7.79 (2H, d, J = 8.8 Hz

(2H,
), 8.

s), 9.46 (1H, s). M5 (FAB) miz: 379 (MrH)+ 67 OOH 5 -. NH2 N,-- A 1H NMR
(DVSO- D6) 6: 3. 50-3.56 (4H, m), 3.75-3.81 (2H, 1), 4.19-4.21 (2H ),

4. 65 (1H rr) 7. Js‘_lL H’etq’agx‘ll?%o( 1H;J_)‘ér)a1?]c?l 6§O(é'%:é)19£ 5%32'7 790(?

8.8 Hz),

8.01 (IH br s

(1H,

H), 8.85 (1(r1>, @om&a%&}%}};m@%h i;@[a\léx;%é\/%e (% 935410 Mth) ¢ m?ho’l , th

0,---,

Qes1red title compound (437 mg, yield 24%) was obtained
by the same method as in Reference Examplé 2 (2a).
'H-NMR (CDCl3) &: 1.51-1.60 (2H, m), 1.8541.91 (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 mi), 4-[3-
(benzyloxy)propoxyltetrahydro-2H-pyran (436 mg, 1.74

mmol) synthesized in Reference Example 5 (5a) was

4. 64-

9 J

= 8.5
e

dissolved, and under a nitrogen atmosphere, 10% palladium

hydroxide-carbon (44 mg) was édded. Hydrogen
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 title compound (279 mg, yield 100%).

'H-NMR (CDCl3) &:.1.54-1.63 (2H, m), 1.82-1.94 (4H, m),

2.43 (1H, T, J = 5.5 Hz), 3.42-3.54 (3E, m), 3.67 (2H, t,

J = 5.5 Hz), 3.7% (2H, g, J = 5.5 Hz), 3.90-3.96 (2H, m).

[0076]
<Reference Examclie 6>
3-(Tetrahydrc-2H-pyran-4-yloxy)propan-1-ol

[Chemical formula 25]

m
02

8.30 (1H, d, J = 8.5 Hz) -~ ®&83 (1H, d, J = 8.5 Hz), 8.85 (1H,



A 1H NVR(DVEO D6) 6: 1. 48-1.58(1H, m), 1.88-1.98 (1H, ), 2.41-2.49 (1H ny,
3.36- 3.50 (3H, m), 3.56-3.65 (1H, n), 3.67-3.75 (2H n), 3.76-3.81 (2H

M, 4.17-4.23 (2H, m), 7.14 (2H d, J = 8.8 Hz), 7.61 (1H br s), 7.79 (2H
d, J =88 H), 8.0L (1H br s), 836 (EH-d, J = 8.3 Hz), 8.83 (1H, d, J =
8.3 Hz), 8.85 (1H, s), 9.46 (1H s). M5 (FAB) mz: 394 (MH) - 113 - 69
1110 N 0O. ...\ I L: N2 s A 1H NVR (DVBO-D6) 6: 1.80 (3H
s), 3.20-3.27 (2H, ), 3.50 (2H, t,_J = 5.9 HZ), 3.79 (2H, t, J = 4.5 Hz),
4.20 (2H, t, J = 4.5 Hz), 7.14 (24 d°(y = 8.9 Hz), 7.61 (1H br s), 7.79
(2H, d, J = 8.9 Hz), 7.94 (1H br|s), .01 (1H br s), 8.30 (1H d, J = 8.5
Hz). 8.83 ( ~J =35 . . s), 9.47 (1H s). M (FAB) i z:
395 (M+H) /g;\rfzg?g”ig?%ib 000\ N/ "/ 0

(6a) 2-[2-(Benzyloxy)ethoxylethyl 4-
methylbenzenesulfonate
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 Example 2
(2c).
"H-NMR (CDCls) &: 2.43 (3H, s), 3.54-3.58 (2H, m), 3.50-
3.63 (2H, m), 3.70 (2H, t, J = 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)ethoxy]ethoxy}tetrahydro—ZH—pyran
Using tetrahydro-4-pyranol (0.784 mL, 8.23 mmol) and
2-[2-(benzyloxy)ethoxylethyl 4—methylbenzénesulfonate
(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;) 8: 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),
3.51-3.96 (2K, m), 4.57 (2H, s), 7.26-7.36 (5H, m).
(6c) 2—[2—(Tetrahydro—2ﬁ—pyran—4—yloxy)ethoxy]ethanol
Using 4-{2—[2-(benzyloxy)ethcxy]ethoxy}tetrahydro—
2H-pyran (1.31 g, 4.67 mmol) synthesized in Reference

Example 6 (6b), the desired title compound (889 mg, vield



NH2 CH, |
((24HH,, drn) J, 7=.086.7(2HHz),
(1H, br s), 7.81 (2H, d, J = 8.7 Hz),
Hz), 8.84 (1H,-d, J = 8.5 Hz), 8.86 (1
457 (MrH) 71 (less polar) A N/ OC)
1.45-1.59 (6H, m, 1.68-1. 77 (2H, :

NCH, B 1H NVR (DVSO-D6) 6: 2.
, di.4J

96 (6H, s), 4H.z4)0, -47...1496

= 0(28H.7, d, J = 8.7 Hz), 7.62
8.03 (1H, br s), 8.30 (1H, d, J = 8.
H6s), 9.47 (1H, s). M5 (FAB) m z:
,/ NH2 OH A, 1H NWR (DWVSO D6) 6:
340346(1Hrr)350358 (1H,

m, 3.76 ( 4y, g 2 f md H d J=
Do By o (A0t dad defading %%% me R epet Bs ThopeeaRebtd 4 ] 5
Hz), 8.00 @idm@merﬁ §bﬁp (lH d J 8.5 Hz), 8.83 (1H, d, J = 8.5 FE)H
8.85 (1H, s), 9.46 (1H, s). M5 (FAB) n12: 408 (MrH) 72 (m)repol ar) 1116 '
"N OC) 'H-NMR (CDClj3) &: 1.56-1.66 (2H, m), 1.89-1.95 (2H, m),
2.50 (1H, br s), 3.40-3.47 (2H, m), 3.50-3.57 (1H, m),
3.62-3.67 (4H, m), 3.68-3.72 (2H, m), 3.72-3.76 (2H, m),
3.92-3.98 (2H, m).
MS(FAB) m/z: 191 (M+H)*
[0077]

<Reference Example 7>
Tert-butyl 4-(2-hydroxyetho

[Chemical formula 26]

Xy)benzoate

o/\/o
(SN

(7a) Tert-butyl 4-hydroxybenzoate

Into tert-butyl alcohol (200 ml), 4—hydroXybenzoic
acid (10.0 g, 72.4 mmol) and 4-dimethylaminopyridine (354
mg, 2.90 mmol) were dissolved, to which l-ethyl-3-1(3-
dimeﬁhylaminopropyl)carbodiimide hydrochloride (15.3 ¢,

- 79.6 mmol) was added, followed by stirring overnight

under a nitrogen atmospheré.

The resulting reaction liquid was concentrated under

reduced pressure, to which

added, followed by decantat

concentrated under reduced

residue thus obtained was puri

chromatography (hexane

ethyl acetate and hexane were

ion. The resulting liquid was

pressure again, and the

fied by silica gel column

1l acetat 100 0 - 70 30,

5



A 1H NWVR (DVMSO-D6) 6: 1.14-1.29 (4H m,

/ NH2 OH 1.75-1.83

2H, M), 1.91-1.99(2H, ), 3.31-3.37 (1H, n),3.40-3.48 (1H n), 3.77 (2H t,
= 4.6 Hz), 4.16 (2H, t, J = 4.6 Hz), 4.50 (1H, d, J = 4.2 Hz). 7.13 (2H

, J =88 H), 7.60 (1H br s), 7.78 @H-d, J =8.8 Hz), 8.00 (1H br s),
.30 (1H, d. J = 8.4 Hz), 8.83 (1 H, d, J = 8.4 Hz), 8.85 (1H s), 9.46
1H, s). MB (FAB) miz: 408 (MeH)+ 73 CH | o o N L g 12 B 1H—N¥R16 o
DVBO- D6 2. o 4,26 4 . ,
0 6 e S AR e g (o, Moot e 8Bk e i e UG
.30 (1H, cggg = 8.5 Hz), 883 (1H d, J = 8.5 Hz), 8.85 (1H, s), 9.47 (1H

). M5 (FAB) 7 381 (MeH) > - 114 - 74

'H-NMR (CDCls) &: 1.59 (9H, s), 6.18 (1H, s), 6.85 (2H, 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—hydroxy5enzoate (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 (CDCls3) &: 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 (2H, d, J =
8.7 Hz), 7.27-7.38 (5H, m), 7.93 (2H, d, J = 8.7 Hz).
MS(ESI) m/z: 351 kM+Na>+
(7c) Tert-butyl 4-(2-hydroxyethcxy)benzoate

Using tert-butyl 4-[2- (benzyloxy)ethoxy]benzoate
(2.49 g, 7.58 mmol) synthesized in reference Example 7
(7b), the desired title compound (1.81 g, yield 100%) 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.

~r

N

Hz),
3.97-4.02 (2B, m), 4.13 (2H, =, J = 4.4 Hz), 6.92 (2H, d,
J = 9.2 Hz), 7.94 (2H, d, J = 5.2 Hz).

MS({rA3) m/z: 239 (M=+H)"

[0078]

<Reference Example 8>

4- {2-Hydroxyethoxy)-N,N-dimethylbenzamide



000 (110 N2 N../,. O~ 1HNR (DVEODB) 6 4,36-4.43 (4H 1. 7.0 (2H
d, J =9.2 H), 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), 8.84 (1H, d. J = 8.5 Hz), 8-8@ TH s), 9.47 (1H, s). MS(FAB) i z:
420 (MH)* 75 yo, .. 0 0 1ei N/ NI N 1HNW (DVSODS) of 3 33-3.39
(4H M3 48 60(4H M, 4.27-4.33 (2H, ), 4.36-4.44)(2H, rr),( 7.13(2;4;
d, J = 8.5 )omif 50 duby 5); 7.80 (2H d, J = 8.5 Hz), 8. 01 (1H, br s),
8 30 (1H 4o s 1) 5 63 (1H d, J = 85 Hz), 8.85 (1H s), 9 47 (1H
s). M5 (FAB) ol 426(M+H)+ [0099] [Table 11]
' HO
__N(CH3),
O

Dimethylamine hydrochloride (1.14 g, 14.0 mmol) was
suspended in toluene (20.0 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)benzoate (981 mg, 5.00
mmol) was added, followed by stirring at 55°C for two
hours.

To the resulting reaction liquid, sodium sulfate
decahydrate was added, fbllowed by stirring. A solid
precipitate was filtered off. The resul ting organic
layer was concentrated under reduced pressure, and the
residue thﬁs 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

"H-NMR (CDCls) &: 2.12 (1H, t, J = 6.2 Hz), 3.06 (6H, br
s), 3.96-4.00 (2H, m), 4.10 (24, t, J = 4.6 Hz), 6.92 (2K,
d, J =8.7 Hz), 7.40 (2K, d, 3= 8.7 Hz) .

MS(FAB) m/z: 210 (M+H)~

[0079]

<Rererence Example 9>

i



76 HOO 1101 \ N,- ,,, NH 2 A 1H NWVR (DMBO-D6) 6: 3.76-3.83 (2H, m), 4.17
(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 (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 = 8.5 Hz), 8-8&8Y1H, s), 9.49 (1H s). M5 (FAB)
mz: 328 (MFH)* 77 NI CH3 ill N N& B H—NNR(DIVBOD6) 6: 2.82 (3H s),
2.94 (3H, s), 3.80-3.87 (2H n), 4.18-4.27 (4H, ,714(2HdJ 8.5
0 (1H,

Hz), 7.61 1 DS oo 7o 79 N .00 (1H b 8.3
d,)J - 8.5(2]I—Tz [Nogr)fr( i 413\%% %ﬁ%";ﬁ ghg 5%% (TR j’( 9. 46r(i?—l S). MB
(FAB) m z: [@ﬁn(ll\&%tj) -fd8nPra 28]

Ho ™>C 0
()

O

Using morpholine (1.25 mL, 14.3 mmol) and methyl 4-
(2-hydroxyethoxy)benzoate (1.00 g, 5.10 mmoi), 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 (2K, t, J = 4.6 Hz), 6.94 (2H,
d, J = 8.3 Hz), 7.39 (2H, d, J = 8.3 Hz).

MS(ESI) m/z: 252 (M+H)"

[0080] |

<Reference Example 10>
l-Acetyl-4-[4-1(4,4,5,5-tetramethyl-1, 3, 2-dioxaborolan-2-
vl)phenyllp ridin-4-ol

[Chemical formula 28]



. z1 0-z u_A1HNW (DVBO-D6) 6: 1.39-1.48 (2H, n), 1.84-1.94 (2H, m),
3.34-3.39 (2H, n), 3.57- 3.66 (1H, n), 3.78-3.88 (4H, n), 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), 8.9D {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) nlz:
412 (MkH) - - 115 - 1H NVR (DMBO-D6) 6: 1.19 (3H, s), 1.46- 1.56
(2H 'm, 1.63-171(21 3. 50- 3. 57 (2H, m), 3.57-3.66 (2H, m,
3.68-3.74 (2H, 4 25-4.31(2H, m, 7.38 (1H, t, J = 8.8 Hz),
7.60-7.69 (2H, m, 7 77 (lH dd, J =
OH
B
oo
HaC——-CHy
HiC  CHj

(10a) 1;Acetyl—4—(4—bromophenyl)piperidin—4—ol'

Into dichloromethane (40.0 mL), 4-(4-
brémophenyl)piperidin—4—ol (2.00 g, 7.81 mmol) was
dissolved, to which triethylamine (2.72 mL, 19.5 mmol)
was added. Acetyl chloride (0.833 mL, 11.7 mmol) was
further added at 0°C, followed by stirrihg at room
temperature overnight under a nitrogen atmosphere.

To the resulting reaction liquid, water was added,
followed by extraction with dichloromethane. The
resulting organic layer was concentrated under reduced
pressuré. The residﬁe thus obtained was purified by
basic silica gel column chromatography (hexane : ethyl
acetate, 5C : 50 - 0 : 100, V/V) to give the desired
title compound (1.85 g, yield 80%).

'H-NMR (CDC1s) &: 1.59 (1H, s), 1.68-1.79 (2K, m), 1.84-
2.01 (28, mj, 2.10 (3H, s), 2.95-3.07 (1H, m), 3.51-3.59

(1E, m), 3.66-3.72 (1H, m), 4.53-4.59 (1K, m), 7.30 (2H,



12.8, 2.1Hz), 8.00 (1H, br s), 8.31 (1H d, J \NH2 = 8.5 Hz), 8.84 (1H,

d, J = 8.5 Hz), 8.88 (1H, s), 9.49 (1H, s). N,,, M (FAB) miz: 426
(MH)+ 0,-2,.-...,.OH - 1H-NWVR (DMSO-D6B) 6: 3.79-3.82 (2H, m, d
. - 91 -

(10b) 1-Acetyl-4-[4-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl)phenyl]piperidin-4-ol

Using l-acetyl-4-(4-bromophenyl)piperidin-4-ol (1774
g, 5.82 mmol), the desired title compound (1.80 g, yield
89%) was obtained by the same method as in Reference
Example 1 (1b).
'"H-NMR (CDCls) &: 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 (lH,.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—tetramethyl—
1,3,2—dioxabofolane
[Chemical formula 307

O/\/OYCH;%

CH;

B

7 N

- O ©0
H3C‘>_QCH3
HsC  CHs |
Using 4-(4,4,5,5-tetramethyl-1,3,2~-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

M

same method as in Example 2 (2a).



1 A7.35 (1H, d, J

4.19 (2H, t, J = 5.0 Hz), 4.86-4.97 (1H m, 80 1110 =
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, J = 8.5 Hz), 8.84 (1H, d, J
8.5 Hz), 8.89 (1H, s), 9.49 -. NH2 {1¢b s). N, ... M5 (FAB). m z: 344
(MtH+ OH ;. :.

'"H-NMR (CDCl3) &: 1.19 (3H, s), 1.20 (3H, s), 1.33 (12H,
s),.3.65—3.7l (1K, m), 3.78 (2H, t, J = 5.1 Hz), 4.13 (2H,
t, J = 5.1 Hz), 6.91 (2H, 4, J = 8.8 Hz), 7.73 (2H, 4, J
= 8.8 Hz).
MS (¥FAB) m/z: 307 (M+H)~
[0082]

<Reference Example 12>
2—{2—[3—Fluoro—4—(4,4,5,5—tetraméthyl—l,3,2—dioxaborolaﬁ—
2-2-yl)phenoxylethoxy)tetrahydro-2H-pyran

[Chemical formula 31]
C)\I:fi:]

HsC——&—CH;
HiC  CHg

(12a) 2-[2-{4-Bromo-3-fluorophenoxy}ethoxyltetrahydro-2H-
pyran

Using 4-bromc-3-fluorophenol (5.00 g, 26.2 mmol},
the desired title compound (7.10 g, yield 85%) was
obfained by the same method as in Example 2 (2a).
'"E-NMR (CDCl3) &: 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 (14, t, J =
3.5 Hz), 6.61-6.79 (2H, m), 1.46 (XE, t, J = 8.4 Hz).

MS (FAB) m/z: 320 (M+H)®

U1

(12b} 2—{2—[3—Fluoro—4j(4,4,

dioxabbrolan—Z—Z-yl)phenoxy]ethoxy}tetrahydro—ZH—pyran



0 1H NMR (DMBO-DB) 6: 3.47-3.54 (1H, m), 3.64-3.69 (1H, n), 3.76-3.89
(4H, n), 3.89- Fo 3.04 (1H n), 4.14-4.19 (1H n), 4.24-4.31 81 0 B (2H,
m, 5.16 (1H, d, J = 3.7 Hz), 7.36 (1H, t, J = 8.7 Hz), 7.60-7.64 (1H m),
7.66 (1H, br s), 7.78 (1H, dd, J = 128, 2.3 Hz), 7.99 (1H,

Using 2-[2-{4-bromo-3-
fluorophenoxylethoxy]tetrahydro-2H-pyran (1.59 g, 5.00
- mmol) produced in Reference Example 12 (12a), the desired
title compound (1.18 mg, yield 64%) was ob=ained by the
same method as in Reference Example 1 (1b).
'H-NMR (CDCl3) &: 1.33 (12H, s), 1.49-1.67 (4H, m), 1.69-
1.89 (2H, m), 3.49 (1lH, s), 3.77-3.85 (;H, m), 3.85-3.92
(lH, 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]

HC)\/(\()_

(13a) 4-({4-[2-
(Benzyloxy)ethoxy]cyclohexyl}carbonyl)morpholine

Using morpholine (2.45 mL, 28.C mmol) and ethyl 4-
hydroxycycléhexane 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—méthylbenzenesulfonate (4.0 g, 13.0



br s), 8.30 (1H, d, J = 8.3 Hz), 8.84 (1H d, J \NH2 = 8.3 Hz), 8.88 (1H
s), 9.49 (1H, s). N ---,-- racemc M (El) mz: 414 (MrH +. [0100]
[ Tabl e 12] "H- NVR (DVBSO-D6) 6: 3.44-3.55 (4H, m,.

_ 94 —

mmol) without isolation by the same method as in
Reference Example 2 (2&) to give the desired title
compound (1.96 g, yield 56%).
'H-NMR (CDCls) &: 1.20-1.52 (3H, m), 1.75-2.06 (3H, m),
2.11-2.50 (2H, m), 3.25-3.74 (14H, m), 4.57-4.60 (2H, m),
7.25-7.37 (5H, m).
MS (FAB) m/z: 348 (M+H)".
(i3b) 2-{[4- (Morpholin-4-
ylcarbonyl)cyclohexyl]oxy}ethanol

“Using 4-({4-[2-
(benzyloxy)ethdxy}cyclbhexyl}carbonyl)morpholine (1.96 g,
5.65 mmol) synthesized in Reference Example 13 (13a), the
desired title compound (1.45 g ,yleld 99%) was obtained
by the same method as in Reference Example 5 (5b).
'H-NMR (CDC1l3) &: 1.20-1.53 (3H, m), 1.56-1.61 (1H, m),
1.77-2.05 (4H, m), 2.11-2.21 (1K, m), 2.39-2.51 (1H, m),
3.47-3.54 (3H, m), 3.58-3.76 (10H, m).
MS (FAB) m/z: 258 (M+H)".
[0084]

<Reference Example 14>

4-(2-Hydroxyethoxy)-N,N-dimethylcyclohexanecarboxamide

[Chemical formula 33] .

O~

07 "N(CHs),



3.55-3.63 (4H, ), 4.43-4.46 (2H, n), 4.51- 4.54 (2H, nm), 7.08 (2H,
d, J = 8.6 Hz), 7.40 82 SO B(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),

- 95 —

(14a) 4—[2—(Benzyloxy)ethoxyj—N,N—
dimethylcyclohexanecarboxamide
Using ethyl 4-hydroxycyclohexanecarboxamide (1.61 mlL,

10.0 mmol) and dimethylamine hydrochloride (2.28 g, 28.0
mmol), the 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 (iH, m), 1.87-2.06 (2H, m), 2.10-2.18 (1H, m),
2.42-2.55 (1E, m), 2.93 (3H, s), 3.04 (3H, s), 3.26-3.68
(S5H, 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 (CDCl;) &: 1.21—1.63 (4H, m); 1.80-2:16 (3H, 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 13>

- 4-{2-Hydroxyethoxy) -N,N-dimethyltetrahydro-2H-pyran-4-
carboxamide

[Chemical formula 34]



7.79 (1H, dd, J = 12.6, 2.3 Hz), 8.01 (1H, br ',. NH s), 8.31 (1H d,
J =8.6 H), 8.84(1H d. J = N 8.6 Hz), 8.89 (1H, s), 9.50 (1H, s).
MS (FAB) m z: 517 (M+H)-

| - 96 -

HO~g N(CHs),
O

(15a) 1,4,9—Trioxaspird[5.5]undecane—5—one

Into dichloromethane (40 mL), 1,4, 8-
trioxaspiro[4.5]decane (2.75 g, 19.1 mmol) was 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 temperature for 30 minutes. The
resulting_reaction liguid was concentrated under reduced
pressure. To the residue thus obtained, a 1M agueous
solution of sodium hydroxide (40 mlL) was added, followed
by heating at 110°C for three hours. The reaction iiquid
was cooled to room temperature and made acidic with
concentrated hydrochloric 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 concentrated under
reduced pressure to give the desired title compound (2.71
g, yleld 82%).
'"MH-NMR (CDCls) &: 1.79-1.87 (2H, m), 2.18-2.29 (2H, m),
3.69-3.78 (2H, m), 3.80-3.88 (ZH, m), 3.85-3.96 (2H, m),
4.44-4.51 (2H, m).
MS (FRB) m/z: 173 (M+H)".
(15b; 4-(2-Hydroxyethoxy)-N,N-dimethyltetrahydro-2KE-

pyran-4-carboxamide



11-1-NMVR (DVBO-D6) 6: 1.20-2.10 (8H, m), 2.55-2.64 (1H, m,

3.37-3.67 (9H, ), 3.609- 3.86 (2H, m), 4.21-4.31 (2H, m), 7.32-7.41

83

- g7 -

Using 1,4,9-trioxaspiro[5.5]undecane-5-one producea
in Reference Example 15 (15a) and dimethylamine
hydrochloride (659 mg, 8.14 mmol), the desired title
compouﬁd (630 mg, yield 929%) was obtained by the same
method as in Example 5.

'H-NMR (CDCIl3) 6: 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]

B

Ve ~N

00
HsC——4&CHs
HoC. CHa

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 Zxample 4 (4b).



7.65 (1H, br s), 7.72-7.79

B(1H m, 7.61 (1H d, J = 8.5 Hz),
(1H, d, J = 8.5 Hz), 8.83 (1H, d, J =

0
(1H, m), 7.97(1H br s), 29

- 908 -

.25-1.41 (14H, m), 1.47-1.64 (2H, m),

-

'H-NMR (CDC1l3) &:

3.33 (2H, t, J = 5.5 Hz), 3.56 (2H, t, J = 5.5 Hz), 3.75

(98]

(2H, s), 7.26 (2H, d, J = 8.0 Hz), 7.76 (2H, d, J = 8.0
Hz) . |
MS (FAB) m/z: 332 (M+H)"
[0087]

| <Reference Example 17>
2—{[l—(Methanesulfonyl)piperidin—4—yl]oxy}ethanol

[Chemical formula 36]

()/f\\V/C)H

0=5=0
{(17a) Benzyl 4—[2—(tetrahydro—ZH—pyran—Z—
yloxy)ethoxy]piperidine—l—carboxylate

Using benzyl 4-hydroxy-l-piperidinecarboxylate (1.50
g,-6.35 mmol) and 2—(2—bromoethoxy)tetfahydro—ZH—pyran
{1.5%2 mL, 12.7 mmol), the desired title compound (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

W
o)
U
o
3
w
~
N
!
w
W0
w

(¢, m), 3.14-3.28 (2H, m), 3.44-3

.12 (2H, s), 7.27-7.43 (5H,

w

(44, m), 4.61-4.67 (1E, m),

(17b) 4-[2-(Tetrahydro-2H-pyran-2-yloxy)ethoxy]lpiperidine



8.5 Hz), 8.87 (1H, s), 9.47 (1H, s). MS (FAB) miz: 523 (MrH) + CH,
"''.'0" '"HNWR (DMSO-DB) 6: 1.21-2.11.(8H, m. 1 N I-6C

- 96 -

Using bernzyl 4—[2—(tetfahydro—2H—pyran—2—
yloxy)ethoxy]piperidine—l—carboxylate (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
Reference 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 (2K, m), 3.35-3.47
(1H, 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¢c) iI-(Methylsulfonyl)-4-[2-(tetrahydro-2H-pyran-2-
vloxy)ethoxy]lpiperidine

Using 4-[2-(tetrahydro-2H-pyran-2-
yloxy)ethoxy]piperidine (561 mg, 2.54 mml) synthesized in
(17b) and methanesulfonyl chloride (375 pL, 3.06 mmol),
the desired title compound (618 mg, yield 83%) was
obtained by the same method as in Reference Example 2
(2c) .

(17d) 2-{[1-(Methanesulfonyl)piperidin-4-yljoxy}ethanol

Using 1-{methylsulfonyl)-4-[2-(tetrahydro-2H-pyran-
Z-yloxy)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 Example 2

‘H-NMR (CDCls;, 400MHz) &: 1.74-1.86 (2H, m), 1.90-1.99

7 “

/S (3B, sj, 3.14-3.22 (24, m), 3.34-3.42 (2H, .

[0

m), 3.53-3.61 (3H, m), 3.71-3.78 (2H, m).
<Reference Example 18>

Trans-4-(2-hycroxyethoxy)tetrahydrofuran-3-ol



2.54-2.67 (1H, m), 2.79 (3H, s), 3.00 (3H, s), 3.61-3.85 (3H, n), 4.23-4.33
84 Sl (2H, M), 7.33-7.42 (1H, n), 7.59-7.64 (1H n), 7.66 | (1H,
br s), 7.72-7.81(1H, m), 7.98 (1H br Y., NL12

- 100 -

[Chemical formula 37]
. g)H
HO/\/O\L/S The stereo chemistry of the structute
S only shows relative configuration

(18a) Trans-4-[2-(benzyloxy)ethoxy]tetrahydrofuran-3-ol

" Into dichloromethane (5.0 mlL), 2-benzyloxyethanol
(7.07 g, 46.5 mmol) and 3,4-epoxytetrahydrofuran (1.0 g,
11.6 mmol) 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 liquid, a saturatéd agueous
solution of sodium bicarbonate was added, followed by
e#traction witﬁ dichloromethane. The resulting organic
layer was dried over anhydrous sodium sulfate and
concentrated under reduced pressure. 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 (2.28 g, yield 82%).
'H-NMR (CDC1;) &: 3.61-3.65 (2H, m), 3.69-3.77 (4H, m),
3.93-3.96 (1H, m),3.97 (1H, dd4, J = 10.1, 4.6 Hz), 4.07
(1H, dd, J = 10.1, 4.6 Hz), 4.30-4.34 (1H, m), 4.57 (24,
s), 7.27-7.38 (5H, m).
MS (EI') m/z: 239 (M+H)®
(18b) Trans-4-(2-hydroxyethoxy)tetrahydrofuran-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.%2 mml) were dissolved in



“'s), 830 (1H d, J =8.5 Hz), 8.84 (1H d. J = i N..., .- 8.

8.88 (1H

s), 9.49 (1H, s). MS (FAB) mz: 481 (MrH)+ - 116 -

FF1 >(,, N, 001-13
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dichloromethane (22 ml), fcllowed by stirring at room
temperature for one hour. Triethylamine (187 mg, 1.84
mmol) was then added, and the resulting mixture was
directly purified by silica gel column chromatography
(hexane : ethyl acetate, 100 : 0 - 0 : 100, V/V) to give
trans—3—[2—(benzyloxy)ethoxg]—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

(1

w

5 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
(1K, m).

MS (EI*) m/z: 149 (M+H)®

[0088]

Hereinbelow, the structural.formulae and
physicochemical data of compounds;produced in Examples in
accordance with the producﬁion methods of the
.aforementioned Examples 1 to 16 will be given.

(00891 |

"Ex No." refers to the numberréf Example,

"STRUCTURE".refers to the structural formula of the

compound ©f the Example, "METHOD" refers to, among the



0 1HNWR (DMBO-D6) 6: 3.03 (3H, s), 3.31 0 (3H, s), 7.63-7.82 (3H,

m,
7.97-8.03 (2H. 85 A n), 8.33 (1H d, J = 8.5 Hz), 8.88 (1H, d, J o ;8.

Hz), 8.96 (1H, s), 9.58 (1H, s). ' M (FAB) miz: 405 (MrH* NH2
- 102 -

aforementioned general production methods, one used in
J

the Example, and "DATA" refers to the physicochemical

data of the compound produced in the Example.

[Table 1]
ExNo. STRUCTURE METHOD | DATA
%C\N/CW

'H-NMR (DMSO-Dg) 5: 3.00 (6H, s), 6.90
(2H, d, J = 9.2 Hz), 7.62 (1H, br s), 7.73
_— : c (2H, d, J = 9.2 Hz), 8.01 (1H, br s), 8.28

0 . (1H, d, J = 8.6 Hz), 8.80 (1H, d, J = 8.6 Hz),

N 8.82 (1H, s), 9.39 (1H, s).
;oS NH, MS (El) m/z: 292 (M)*
N A 2
O
[Nj 'H-NMR (DMSO-De) 5: 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),
o 8.82 (1H, d, J = 8.6 Hz), 8.84 (1H, s), 9.43
(1H, s).

MS (FAB) m/z: 335 (M+H)"

'H-NMR (DMSO-Dg) &: 3.22-3.26 (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 = 85 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, 5). -

MS (El) m/z: 333 (M)"
"H-NMR (CDCls) &: 5.70 (1H, br), 6.12 (1H,
| br), 7.21-7.28 (2H, m), 7.43-7.52 (2H. m).
20 c 8.03 (1H, d, J = 8.5 Hz), 8.15 (1H. d. J =
'8.5 Hz), 8.30 (1H, s), 8.55 (1H, ), 9.33

: (1H, s). .
! ~ NH, | MS (El) m/z: 266 (M)*

5



HCl . /o
1.80-1.87 (2H, m,
nm, 3.58-3.63

(
7.34 (1H, t, J =8

2H, ),
.6 Hz),

1H NVR (DMSO-D6) 6: 1.34-1.43 (2H m,
1.97-2.04 (2H, m,

3.74-3.81 (2H, m,

7.62 (1H, d,103=-

3.28- 3.32 (2H, m,

/', ---.7-- 00
3.45-3.52 (1H,
4.18-4.23 (2H, 86 Si B m,

11H-NMR (CDCI3) : 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 H2),
8.54 (1H, d, J = 8.3 Hz), 8.87 (1H, s), 9.32
(1H, s). :

MS (ESI) m/z: 412 (M+H)"

'H-NMR (DMSO-Dg) 5: 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 (EN) m/z: 316 (M)*

23 |

N

NH,

'H-NMR (DMSO-D¢) 5: 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)”

24

OH

'H-NMR (DMSO-Ds) 8: 6.97 (2H, d, J = 8.5
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)

25 O o C

'H-NMR (DMSO-Ds) &: 3.01 (6H, s), 6.93 (2H,

id J=82Hz), 741 (2H, d, J = 8.2 Hz), 7.58

(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, 5).

MS (FAB) m/z: 292 (M+H)"*




, 7.65 (1H, br s), 7.76 (1H d, J =  12.8 Hz), 8.00 (1H br s),
H d, J = \NH2 8.7 Hz), 8.83 (1H, d, J = 8.7 Hz), 8.87 (1H, s),
H s). N/ M (FAB) mz: 426 (MrH)+ ,--.-0 1H NVR (DVBO D6) 6:
40 (2H, m, 1.78-1.85 (2H,-mLp43-25-3.31 (2H, m), 3.44-
0----- P LR j 3.51 (1H, m), 3.55-3.64 (4H, m, 3.73-3.79

'H-NMR (DMS0-Dg) &: 2.
d, J = 7.6 Hz), 7.47 (2H,
(1H, br's), 8.12 (1H, d, J
brs), 829 (1H, d, J = 8
8.48 (1H, s), 9.40 (1H, s).
MS (El) m/z: 262 (M)

(3H, s), 7.41 (2H,
J = 7.8 Hz), 7.63
8.5 Hz), 8.25 (1H,
H

44
d,
5 Hz), 8.37 (1H, s),

26

'H-NMR (DMSO0-Ds) &: 3.35 (3H, s), 3.72 (2H,

t, J = 4.6 Hz), 4.21 (2H, t, J = 4.6 Hz), 7.16

.| (@H, 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
' 0 : (1H, br s), 8.28 (1H, d, J = 8.5 Hz), 8.37 (1H,

_ s), 8.47 (1H, s), 9.37 (1H, s).

oY S NH, MS (FAB) m/z: 323 (M+H)"

N A

'H-NMR (DMSO-Dg) &: 4.64 (2H, d. J = 5.6

Hz), 5.33 (1H, t, J = 5.6 Hz), 7.54 (4H, s), 7.64

c (1H, brs), 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 (CDCly) &: 2.87 (3H, s), 3.37-3.52

(8H, m), 5.69 (1H, br), 6.14 (1H, br), 7.10 (2H,

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), 9.28 (1H, s).

MS (El) miz: 411 (M+H)"

'H-NMR (DMSO-Ds) 5: 7.34 (1H, td. J = 8.3,

2.5 Hz), 7.53 (1H, td, J = 9.9, 2.5 Hz), 7.61- |

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, 5), 9.48 (1H, s).

MS (El) m/z: 284 (M)"




(2H, n), 3.80-3.84 (2H, ), 4.25-4.29 (2H, 87 SI ), 7.35 (1H, t, J
Hz), 7.59-7.63 (1H, m), 7.65 (1H, br s), 7.76 (1H, dd, J = 12.8,

Hz), 8.00 (1H, br s), 8.29 (1H,
8.5 Hz), 8.86 (1H, s), N.,-,
[0101] [Table 13]

8.

2.3
d J =85 "".NH Hz), 883 (1H, d, J
9.48 (1BH s). MS (FAB) mz: 456 (MtH)

'H-NMR (DMSO-Dg) 5: 2.99 (6H, s), 7.58 (2H,
d,J=82Hz), 7.59 (1H, brs), 7.62 (2H, d, J =
31 c '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).
MS (FAB) miz: 320 (M+H)"
'H-NMR (DMSO-Dg) & 1.31 (6H, d, J = 6.3
Hz), 4.654.74 (1H, m), 7.08 (2H, d, J = 86
Hz), 7.44 (2H, d, J = 8.6 Hz), 7.60 (1H, br s),
32 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 (DMSO0-D¢) 5: 3.89 (3H, s), 6.54 (1H,
d, J =29 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,
33 @ d, J = 85Hz), 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/iz: 301 (M)
[0092]
[Table 4]
'H-NMR (DMSO-Dg) &: 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
34 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)"
OH
'H-NMR (DMSO-D¢) &: 2.86 (2H, t. J = 6.9
| Hz), 3.69-3.75 (2H, m), 4.75 (1H, t, J = 4.8
_ Hz), 7.45 (2H, d, J = 8.0 Hz), 7.50 (2H, d, J =
35 o C 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),
N 8.39 (1H, s), 8.49 (1H. s), 9.40 (1H, s).
| NH, MS (FAB) m/z; 293 (M+H)"
N = '

+

7



88 SI N..- - ---...".0 NH, \ 1H NVR(DMBO DB) 6: 3.40-3.45 (4H m,
3.51-3.59 (4H, .m, 3.80-3.93 (2H, m, 4.25 (2H s), 4.28-4.34 (2H m,
7.35 (1H, t. J = 8.8 Hz), 7.59-7.64 (1H, m), 7.65 (1H, br s), 7.77 (1H dd,
12.8, 2.1 Hz), 7.99 (1H, br s), 8.296(%H, d, J = 8.5 Hz), 8.83 (1H, d,
8.5 Hz), 8.87 (1H s), 9.48 (1H s). M5 (FAB) miz: 455 (MrH)+ 89 110
e N -~ N-.. 011, CH NO N4 1H NVR(DMBO-DB) 6: 2.62-2.67
. 285 (21 39t 5.6 Hz), R.88 (3H, s), 3.11- 3.15 (4H m, | 4.28
. t, J|= 5.6 HZ), 7.38 (1H t, J|= 8.8|Hzlur (0Bde-Be) 683 (R HH, &) J = £575-
.5, 1.8 Hz), 8.01 (1H] SWEFEC @H30J ¢ ilele)d491]<1H 8l 4 Hz),

5 (2H, (2H
Hz), 8.88 (1H 13), 9 294 GO(W-iBJb 1<ﬁf%,J=474
85 ), 8.28 (11 11 9. 695 (iH 4. 0~ 8.5
oy Hz), 8.38 (1H, 5), 8.47 (TH, 5), 8.37 (1H, 5).
MS (El) miz: 308 (M)

N B
N

NN T A G
~~
H
L
cy
\‘
(]
1
Il

'H-NMR (DMSO-Dg) &: 2.86 (3H, s), 3.07 (3H,
8). 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,
s).

MS (FAB) m/z: 334 (M+H)"

37

'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-
395 (2H. d, J=68Hz), 713 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 (1H. ),
9.37 (1H, s).
MS (FAB) m/z: 319 (M+H)*

39

3
v
o
|-
0]
(8]



3.17-3.21 (4H,
.2 Hz), 7.35
2.7, 2.0 Hz),
8.3 Hz), 8.89

90 r? 0'0 101 N2 N 1H NMR (DMBO D6) 6:2.16-2.25 (2H m
m, 3.27-3.31 (2H, m), 3.623.69 (4H, m, 4.28 (2H t, J
(1H t, J = 8.8 Hz), 7.61-7.69 (2H, m), 7.79 (1H dd, J
8.01 (1H, br s), 8.30 (1H, d, J = 8.5 Hz},-8.84 (1H, d,

(1H, s), 9.49 (1H s). - MS (FAB) mz: 475 (WH) 91 O. s 0
0'----VINT=SCH3 O N "' N2 N....--"..-- 1H NVR (DVS D6) 6: 2.93 (3H, s),
3.13-3. 19 [(2H, 3 83 (2H, t, J =

-LIII =
N a2

(2H, [, J = 5.7 H), J
4. 4.29 . 7.09 (LH t, J = 5.7 7 35 11-|,
J =8.8 Hl), 7. . ' .78 (1H, ggg“ %M D J i o (1H,
br s), 8.30 (1M, . .84 (1H 7— )
9. : H' 92 41l 4Q1H brs 829
(1H, d J—85Hz) 838(1H s), 8.48 (1H, s),

9.40 (1H, s).
MS (FAB) m/z: 348 (M+H)"

(7]

'H-NMR (DMSO-Ds) &: 2.75 (3H, s), 7.68 (1H,
brs), 7.81 (2H, d, J = 8.0 Hz), 8.18-8.26 (3H,
c 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)"

41

'H-NMR (DMSO-Dg) 5: 7.63 (1H, br s), 7.89
(2H, d, J = 8.5 Hz), 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 = 8.5 Hz), 8.58 (1H, s),
9.48 (1H, s).

MS (FAB) m/z: 294 (M+H)"

42

"H-NMR (DMSO-Dg) &: 2.88 (3H, s), 3.05 (3H,
8), 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,
C - | d,J=8.5Hz), 823 (1H, brs), 8.28 (1H,d, J =
8.5 Hz), 8.39 (1H, s), 8.47 (1H, s), 9.37 (1H,
s).

X NH, MS (FAB) m/z 350 (M+H)"

43

©\o ' ; 'H-NMR (DMSO-Ds) & 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).
1 9.40 (1H, s).

N N, : MS (FAB) m/z: 341 (M+H)"

N

44 C

"H-NMR (DMSO-Dg) &: 3.95 (3H, s), 7.34-7.41
: (2H, m), 7.45-7.53 (1H, m), 7.62 (1H, br s),
o 8.10-8.15 (1H, m), 8.26 (1H, br s), 8.29 (1H, d,
' J = 85 Hz), 8.36 (1H, s), 8.50 (1H, s), 9.40
(1H, s).

MS (FAB) miz: 297 (M+H)*

45




N' L. .NH2 N 1H—NNR(DIVBOD6) 6: 1.09 (6H, s), 3.3
(2H, ), 4.27-4.35 (2H, ), 7.38 (1H t, J 7 He)
z). 7.66 (1H, br s), 7.77 (1H, dd, J = 12.7, 1 2 Hz

2 (2H, s), 3.82-3.87
7.

)
'8.30 (1H, d, J = 8.5 Hz), 8.84 (1H 4, 108=-8.5 Hz), 5

63 (1H, d, J = 8.7
, 8.00 (1H, br s),

88 (1H, s), 9.49 (1H,
CH3 NH N B ' 'H NWR

s). Ms (FAB) mz: 400 (MtH+ 93 0-7 o 401..,,N,./ 0/
(CbCl3) 6: 1.82-2.01(4H m, 2.78 (3H, s), 32 -3.28 (2H, m, 3.33-3.41
(2H, m, 3.68-3.75 (1H, m, 3.89-3.94 (2H, n) 4.28- 4.33 (2H, m, 5.69
(1H, br s), 5.69 (1H, s), 7.17 (1H, t, J = 8.5 Hz), 7.42-7.46 (1H m, 7.57
(1H, dd, J Foo]gzﬂz, 2.2 Hz), 7.73 (1H, br s) 8.48 (1H, d, J =.8.5 Hz), 8.56
(1H, d, J 8.5 Hz), 8.86 (1H, s), 9.36 (1H, s). Ms (El) mz: 489 (M+H) +
[ 0102] [Tab[l"_teaollﬁe]6 94 1H- NWVR (DVBSO-D6) 6: 0.37-0.50 (4H, m), 3.28-3.33
(1H, m, 3 1 (2H t. 1—AF§H7\1 428 (2H t 1 = 4.6
Hz), 7.36 , 7.160-7.6b ( m, 7.66 (1H, s), 7.75-7.81
(1H dd. J 1 (1H s), SO (%H d, J 7: 8. 47g Hz), 8.84

+
(1H 4. ) ). P49 (LMY, ONSD LR it 2ss B12 0ty

c J=80Hz ), 8.13-8.19 (1H, m), 8.27 (1H, br ).
8.30-8.36 (2H, m), 8.54 (1H, s), 9.45 (1H, s).
MS (FAB) m/z: 301 (M+H)"

'H-NMR (DMS0-De) &: 3.91 (3H, s), 7.61 (1H,
s), 7.74 (2H, d, J = 8.0 Hz), 8.13-8.16 (3H, m),
C 8.23 (1H, br s), 8.30-8.32 (2H, m), 8.54 (1H,
s), 9.45 (1H, s).

MS (FAB) miz: 307 (M+H)"

"H-NMR (DMSO-Dg) 5: 3.36 (3H, s), 7.65 (1H,
br s), 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).

MS (FAB) miz: 327 (M+H)"

'H-NMR (DMSO-Ds) &: 349 (2H, t, J = 56
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 = 85
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)"

'H-NMR (DMSO-De) &: 7.51-7.56 (1H, m),

7.60 (1H, t, J = 8.4 Hz), 7.63 (1H, br s), 7.69-

c 7.74 (1H, m), 8.08 (1H, s), 8.15-8.19 (1H, m),
8.28 (1H, br s), 8.31 (1H, d, J = 8.5 Hz), 8.52

(1H, s), 9.47 (1H, ).

MS (FAB) m/z: 301 (M+H)"




(4H, m, 2.89 (3H, s), 3.32 (3H, s), 3.57-3.74 (6H, m, 4.22-4.35 (2H, m,
7.14 (2H, 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)- 8083 -(1H, d, J =8.5 Hz), 8.85(1H s),
9.47 (1H, 's). M5 (FAB) mlz: 465 (MtH)+ 96 0 so ... N'..... - .,..0

- 118 - 95 NI CH, O'le ---..-,.. N NH, 1HNWR (DVBO-D6) 6: 1.84-2.04

'H-NMR (DMSO-Dg) &: 1.20-1.32 (5H, m),
1.46-1.54 (1H, m), 1.65-1.74 (2H, m), 1.84-
1.94 (2H, m), 3.35-3.41 (1H, m), 3.79 (2H, t, J
=4.8 Hz),4.18 (2H, t, J = 4.8 Hz), 7.16 (2H, d,
C J =87 Hz), 7.50 (2H, d, J = 8.7 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), 8.38 (1H, s), 8.47
(1H, s), 8.37 (1H, s).

MS (FAB) m/z: 391 (M+H)"

"H-NMR (DMSO-De) 8: 7.38 (1H, t, J = 74.0
Hz), 7.39 (2H, d, J = 7.9 Hz), 7.62 (1H, br s),
7.64 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, ), 8.49 (1H, ), 9.41 (1H, s).

MS (El) miz: 314 (\)*

'H-NMR (DMSO-Dg) &: 2.80 (3H, s), 2.99
(2H, 1, J = 8.3 Hz), 3.34 (2H, t, J = 8.3 H2),
6.70 (1H, d, J = 7.8 Hz), 7.21 (1H, d, J= 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 (1H, d, J
= 8.7 Hz), 8.43 (1H, s), 8.4 (1H, s), 9.31
“(1H, s).

MS (FAB) m/z: 304 (M+H)*

"H-NMR (DMSO-De) &: 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 = 8.7 Hz), 8.33
(1H, d, J = 8.7 Hz), 8.35 (1H, s), 8.43 (1H,
s), 8.59 (1H, s), 9.46 (1H, ), 9.52 (1H, s).

I N NH, MS (El) m/z: 305 (M)*




... 0"-- N",NH, ,..-- B 1HNWR (DVMSO-D6) 6: 1.81-1.91(2H, ), 1.91-2.02
(2H, ), 3.41-3.73 (12H, n), 3.89- 4.03 (2H, n), 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 (1B, -d, J = 8.5 Hz), 8.83 (1H s),
9.47 (1H, s). MBS (FAB) mz: 507 (M#H)+ 97 110 ''... N -, 7'''N'S CH . .,
NH2  1H NMR (DVBO-D6) 6: 2.60-2.66 (4H, m, 2.82 (2H, t, J = 5.6 Hz),

3.10- 3. 16 [( 4H, SL* 420(2H t, J =5.6 Hz), 7.14 (2H, d, J = 8.8 Hz), 7.60

o

(1H, br s), 7. J =8.8 Hz)| 8.01|(1H br s), 8.30 (1H d, J = 8.3
Hz), 8.83|(1H, = 8 3 Hz), 8.85 (1H, s 3H5§n§§26?6@|aq4)%s§ (;stg(szs(z il z:

m S
456 (M+H)* 985 OS 0 J—81Hz)752(2HdJ—81Hz)761
C (1H, br s), 8.11 (1H, d, J = 8.5 Hz), 8.23 (1H,
br s), 8.28 (1H, d, J = 8.5 Hz), 8.36 (1H, s),
8.49 (1H, s), 9.39 (1H, s).
MS (FAB) m/z: 376 (M+H)"

U

'H-NMR (DMSO-D¢) &: 1.35-1.53 (2H, m),
o 1.85-1.94 (2H, m), 2.81 (3H, d, J = 4.4 Hz),
- 3.32-3.40 (2H, m), 3.56-3.66 (1H, m), 3.76-
O 3.87 (4H, m), 4.20-4.25 (2H, m), 7.20 (2H, d.
o c J = 8.8 Hz), 7.55 (2H, d, J = 8.8 Hz), 8.19
(1H, d, J = 8.5 Hz), 8.39 (1H, s), 8.45 (1H, d,
N N J = 8.5 Hz), 8.57 (1H, s), 8.81 (1H, m), 9.60
| (1H, s).

N . +
el MS (FAB) miz: 407 (M+H)

56

'H-NMR (DMSO-Dg) &: 1.29 (BH, 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 =
C 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, ).
MS(FAB) m/z: 415 (M+H)*

57

N 'H-NMR (DMSO-D¢) &: 1.39-1.50 (2H,
O/ m), 1.86-1.96 (2H, m), 3.40-3.65 (7H, m),
3.80-3.87 (4H, m), 4.144.22 (2H, m),
58 A 4.93 (1H, br s), 7.14 (2H, d, J = 8.5 Hz),
g 7.83 (2H,d, J=8.5Hz), 832 (1H, d, J =
NN - | 8.3 Hz), 8.34 (1H, brs), 8.86 (1H, d, J =
1 8.3 Hz), 8.89 (1H, s), 9.47 (1H, s).
MS (FAB) m/z: 438 (M+H)"

'H-NMR (DMSO-Dg) &: 1.15 (6H, d, J =
8.0 Hz), 3.63-3.69 (1H, m), 3.75 (2H, t, J |
| =48 Hz), 417 (2H,t, J =48 Hz), 7.15 ¢
59 — o A (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
N _H (1H, d, J = 8.5 Hz), 8.85-8.92 (2H, m),
| | 9.53 (1H, s).
N A = H | MS (FAB) miz: 352 (M+H)"




NO 'O N 'HNW (DVBOD6) 6: 2.15-2.24 (2H ), 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 He), (7.61 (1H, br s), 7.8l (2H d, J =8.5 Hz), 8.02 (1H br s),
8.30 (1H d. J = 8.3 Hz), 8.83 (1H, d,131=-8.3 Hz), 8.85 (1H, s), 9.47 (1H
s). M5 (FAB) miz: 457 (MeH)+ 99 1101 1 N/ OS(NCH 0" 0 / B . ' H NWR
(DVBO-D6) 6:-1.39-1 50 (2H m) 1 73-1.82 (2 m, 2.12-2.21 (2H m. 2.99-
3.07 (2H, [m), B.20-B8.26 (2H, m), 3.40-3.49 (2H, ), 3.60-3.69 (1H, m,
4.15-4.22 [(2H, | m) 4. 77-4.80 (1H m, 7.14 (2H d, J = 7.7 Hz), 7.60 |(1H
br s), 7.80 (2H, @, J = 7.7 Hz), 8.01 (j1H, b NUROSHRARLTY 0O &8 5 He),
8.83 (1H, |d, J| = 8.85 (1H, s),| 9.47 §1g|t£r8§ oo B (ARG il 205471
(MtH) + [ 0%03] 100 A (1H, brs), 8.32 (1H, d. J = 8.3 Hz), 8.86
(1H, d, J = 8.3 Hz), 8.89 (1H, s), 9.52
(1H, s).
NH, MS (FAB) m/z: 316 (M+H)"
i
O\/\O ’ "H-NMR (DMSO-Dg) &: 3.74-3.80 (2H,
m), 4.09 (2H, t, J = 5.0 Hz), 4.92 (1H, t, J
: =54Hz), 7.13 (2H, d, J = 8.8 Hz), 7.61.
61 A (1H, brs), 7.79 (2H, d, J = 8.8 Hz), 8.02
0 (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: 310 (M+H)"

"H-NMR (DMS0-Dg) 5: 3.74-3.80 (2H, m,
J=55,49Hz), 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, brs), 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 (DMSO0-De) 5: 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 = 8.5 Hz), 8.83 (1H, d, J = 8.5
A NH Hz), 8.85 (1H, s), 9.46 (1H, s).

2 | MS (FAB) m/z: 324 (M+H)"

N A& '




rl___'_._l'\l____.leN NHZNG_L

| NThH 3 'HNWR (CDCI3) 6:1.56-112 (2H, n).
.89- 1.98 (2H, M), 2.82 (6H s), 2.
8.

H 3
94-3.03 (2H, m, 3.47-3.55 (2H, m,
4.9 Hz), 4.31 (2H, t, J = 4.9 Hz),
4 HeP,-7.41-7.46 (1H, m), 7.55 (1H, dd,
8.47 (1H, d, J = 8.4 Hz), 8.55 (1H, d,
s). M5 (El) mz: 482 (MrH)+ 101 OO)
NVR (CDCI3) 6:1.71-1.81 (2H, m), 1.91-
(2H m, 3.45-3.53 (2H, n), 3.62-3.68
30 (2H, t, J = 4.8 Hz), 5.74 (1H, br
46 (AH w7 RR (1H dd,_J = 12. 3,
J ¥ 8.4 Hz), 8. 55 (1H d, J =8.4
)

M2 amR IS s 1 39%0 o U = 64

Hz), 3.49-3.54 (1H, m), 3.59-364 (1H, m),

4.50-4.57 (1H, m), 4.90-4.95 (1H, m), 7.13

64 . 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)*

.58-3.67 (1H, m, 3.92 (2H t,
.89 (1H, br s), 7.19 (1H t, J
= 12.2, 2.2 Hz), 7.74 (1H br
8.4 Hz), 8.86 (1H, s), 9.35
// 0 0oMN@NO , "N31 CH 'H
0 (2H, n) 2.81 (6H s) 3.11-3. 19
m, @hd;a49 J = 4.8 FE) 4.

)
1H

T LCLCUOIWRO
w
g~

(.)'I

17 (&H; 7427
), 1.75 Pss), 8 48 (1H, |d,
.86 |(1H, s)O Of1H, s). MB|(

ELeRgE

7.
Hz
8

'H-NMR (DMSO-De) 5: 3.27 (3H, s), 3.49 (2H,

t, J = 4.8 Hz), 362 (2H, t, J = 4.8 Hz), 3.79
(2H, t, J = 4.6 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) m/z: 368 (M+H)"

65

'H-NMR (DMSO-De) &: 2.49-2.53 (4H, m),
2.72-2.78 (2H, m), 3.57-3.63 (4H, m), 4.16-
423 (2H, m), 7.14 (2H, d, J = 8.8 Hz), 7.60
66 A (1H, brs), 7.79 (2H, d, J = 8.8 Hz), 8.02 (1H,

o brs), 8.30 (1H, d, J = 8.5 Hz), 8.83 (1H, d, J =
8.5 Hz), 8.85 (1H, 5), 9.46 (1H, s).

X N\ NH. MS (FAB) m/z: 379 (M+H)

'H-NMR (DMSO-Ds) 5: 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
67 0 A (1H, br's), 7.78 (2H. d, J = 8.8 Hz), 8.01 (1H,
brs), 8.30 (1M, d, J = 8.5 Hz), 8.83 (1H, d, J =
AN N 8.5 Hz), 8.85 (1H, 5), 9.46 (1H, s). -

2 _ MS (FAB) m/z: 354 (M+H)*

0
D) 'H-NMR (DMSO-Ds) &: 1.48-1.58 (1H, m)
S | 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).
68 A | 714 (2H,d, J = 8.8 Hz), 7.61 (1H, br s), 7.79
0 (2H, d. J = 8.8 Hz), 8.01 (1H, br s), 8.30 (1H,
N d. J = 8.3 Hz), 8.83 (1H, d, J = 8.3 Hz), 8.85
Xy NH, (1H, s), 9.46 (1H,s). -
| A MS (FAB) miz: 394 (M+H)"




00H 5 NH. N/ RRP  IHNWR (DVMBO-D6) 5: 3.50-3.58 (4H, m), 3.81
(2H, M), 4.22 (2H, n), 4.63-4.65 (1H, n), 7.17 (2H, d, J = 8.5 Hz), 7.50
(2H, d, J = 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).

M5 (FAB) m z353 (MrH)+ 103 r-0 os'N) o ,0 1101 Ni2 0 N C 11-1-NWVR
(DVB0-06) 6: 2.13-2.24 (2H, m. 3.19-3.20 (4H, rr), 329(2H m, 3.65-3.66
(4H, m), 4.20-4.23 (2H, m), 7017 (2H, d, J = 8.8 752 (2H d, Jk= 8.8

Hz), 7.62 |(1H, |b d, J = 8.5.H) . 8 of 8 (1H,
d,)J = 8. 5(Hz), rsm 848 (1H, s) ,ﬁéﬁgéﬁ%ﬁtﬁ:ﬁ%;@@g%z4ss

(MtH) * 104 .. =4.5Hz), 420 (2H.t, J =4.5 Hz), 7.14 (2H, d.
J =89 Hz), 7.61 (1H, brs), 7.79 (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),

8.85 (1H, s), 9.47 (1H, s).

MS (FAB) m/z: 395 (M+H)"

A

[0098]

[Table 10]

@]
Y oF 'H-NMR (DMSO-Dg) &: 2.96 (6H, s).
N 4.40-4.46 (44, m), 7.06 (2H, d, J = 8.7
CH, | Hz), 7.19 (2H, d, J = 8.7 Hz), 7.40 (2H,

70 ' 0 B d, J = 8.7 Hz), 7.62 (1H, br s), 7.81 (2H,
0 d, J = 8.7 Hz), 8.03 (1H, br s), 8.30 (1H,
N d,J=8.5Hz), 8.84 (1H, d, J = 8.5 Hz),
Y NH, 8.86 (1H, s), 8.47 (1H, s).
N Az MS (FAB) m/z: 457 (M+H)"

O/\/O\O\ 'H-NMR (DMSO-Ds) &: 1.45-1.59 (6H,

m), 1.68-1. 77 (2H, m), 3.40-3.46 (1H,

OH m), 3.50-3.58 (1H, m), 3.76 (2H, t, J =

46 Hz), 418 (2H, t, J = 4.6 Hz),

71 (1H, d, J = 4.2 Hz), 7.14 (3H, d.

(less polar) O Hz), 7.61 (1H, br s), 7.79 (2H d,

Hz), 8.00 (1H, br s), 8.30 (1H, d,

Hz), 8.83 (1H, d, J = 8.5 Hz). 8.
_ - . s), 9.46 (1H, s).

AN N~ MS (FAB) m/z: 408 (M+H)*

oo

3
J=8.
J=8.
N J=8.
Xy X7 ONH

85 (1H,

S ||J>

'H-NMR (DMSO-D¢) &: 1.1
m), 1.75-1.83 (2H, m), 1.9
m), 3.31-3.37 (1H, m), 3.4
m), 3.77 (2H, t, J = 4.6 Hz), .
J = 46 Hz), 450 (1H, d, J = 4.2 Hz),
7.13 (2H, d, J = 8.8 Hz), 7.60 (1H, brs),
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) m/z: 408 (M+H)*

4-1.29 (4H,
1-1.99 (2H,
0-3.4

4.
72
(morepolar)

e :
HZC/N\H/O\/\O 'H-NMR (DMSO-Ds) &: 2.85 (6H, s),
_ s _ 4.26-4.32 (2H, m), 4.33-4.37 (2H, m),

7.16 (2H, d, J = 8.8 Hz), 7.60 (1H, br s),
73 B 7.80 (2H, d, J = 8.8 Hz), 8.01 (1H, br s),
o 8.30 (1H, d, J = 8.5 Hz), 8.83 (1H, d, J
N ' = 8.5 Hz), 8.85 (1H, s), 9.47 (1H, s).
= NH, MS (FAB) m/z: 381 (M+H)*




c>D6) 5: 4.46 (4H, s), 7.11 (2H d, J = 8.7
7.65 (1H, br s), 7.84 (2H, d, J = 8.7 Hz),
7 (1H, br s), 8.36 (1H, d, J = 8.7 Hz), 8.91
Hz), 9-6Qi¢lH, s). M5 (FAB) miz: 430 (MFH*
1-1-NMR (DVBO-D6) 5 3. 83 (3H, s), 4.44- 4.48
.7 Hz), 7.19 (2H. d. J 87Hz) 7.61 (1H, br
.94 (2H, |[d, J £ 8.7 Hz), 801 (IH br k),
H d, J = 8.7 Hzhvr Gonko-b) g 4.59-4.49 oA7| (1H.
4] - 120 - | dD6G.06 124 ¢ 10= 9.2 Hz), 7.18 (2NCL" NH,
_ d, J = 8.9 Hz), 7.36 (2H, d, J = 9.2 Hz),
7.62 (1H, brs), 7.81 (2H, d, J = 8.9 Hz),
8.03 (1H, brs), 8.30.(1H, d, J = 8.5 Hz),
8.84 (1H, d, J = 8.5 Hz), 8.86 (1H, s),
NH, | 9.47 (1H, s).
MS(FAB) m/z: 420 (M+H)"

----NH2 NHCG B 1
Hz), 7.21 (2H, d,
7.92 (2H, d, J = 8.7
(1H, s), 8.91 (1H, d,
105 0--- 5 el ONH N
(4H, m, 7.14 (2H, d, J
s), 7.81 (2H, d, J =
8.30(1H, d, J = 8.7
s). Ms (FAB) mz: |4
i N

%
%

N

nohn=- ~
o - 00 0
~N o

o
N—r
mé
m -

5
g
N

B

K/N o "H-NMR (DMSO-Dg) 5: 3.33-3.39 (4H,
\ﬂ/ ~"0 m), 3.48-3.60 (4H, m), 4.274.33 (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, br s), 8.30 (1H, d, J =
: 0 8.5 Hz), 8.83 (1H, d, J = 8.5 Hz), 8.85
N (1H, s), 9.47 (1H, s).
2 MS (FAB).m/z: 423 (M+H)*

[0099]

[Table 11]

HO\/\O
. 'H-NMR (DMSO-Dg) &: 3.76-3.83 (2H, m),
4.17 (2H,1, 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 o 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 = 8.5

SN NH Hz), 8.88 (1H, s), 9.49 (1H, s).

2 MS (FAB) m/z: 328 (M+H)"

HaC\N/U\/O\/\o- "H-NMR (DMSO-Dg) &: 2.82 (3H, s), 2.94
,l (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).
2 | MS (FAB) mi/z: 395 (M+H)"

'H-NMR (DMSO-De) &: 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)"

78




|_\

J
. 6

d1
= 8.6

8
8.

N
__I

5%

MR (DVBO-D6) 6: 4.46 (2H,

9.

t,
= 8.6 Hz), 7.18 (2H,
Hz) ,
Hz) ,
47 (1H, s).

r O—|HCI

8.01 (1H, br s),
8.76 (1H, d, J-23—
IVB(FAB) mz:
11- I-NI\/R(DIVISODG)

J
d1

4

(1H, d, J
107 ---\.
5-4. 51(4H _m .

5Hz)

(2H,_d, J%% 8

Ayw@o'_

8.5
.40

5Hz),!7.58
8.27 (

H,

) ,

d,
8. ¢
M

| MEI (FAB) m/z\iB6 (l_\FAB) n z:

7
1 o§§7

P aleof e

my 777

J’%?%?%? 188,

(1&H,s

et T

443

5 H( thl, 3.55)3,66 92F68n (1&& 3.8!) (2H,N
NFIR 4N5-4.31 (2H, gy TBBCH, t. H= /9K

Cl

80

NH

'H-NMR (DMSO-Dg) &: 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, J = 8.5 Hz),
8.84 (1H, d, J = 8.5 Hz), 8.89 (1H, s), 9.49
(1H, s).

MS (FAB) m/z: 344 (M+H)"

81

rac

emic

'H-NMR (DMSO-Dg) &: 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,
= 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) miz: 414 (M+H)".

[0100]

[Table 12]

82

S

3.55-3.63 (4H, m), 4.43-4.46 (2H, m), 4.51-

(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 = 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-Ds) 6: 3.44-3.55 (4H, m), .

4.54 (2H, m), 7.08 (2H, d, J = 8.6 Hz), 7.40 | -

83

"H-NMR (DMSO-Ds) 6: 1.20-2.10 (8H, m),
2.55-2.64 (1H, m), 3.37-3.67 (9H, m), 3.66-
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)"

84

'H-NMR (DMSO-Dg) 3: 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
s), 8.30 (1H,d, J=8.5Hz), 8.84 (1H,d. J =
8.5 Hz). 8.88 (1H, s), 9.49 (1H, s).

. MS (FAB) m/z: 481 (M+H)"




0. ,.. 1110 3 C 1H NVR (DMBO-D6) 6: 2.80 (3H, d, J = 4.1 Hz), 7.62 (2H,
d. 3 =7.7rz), 7.66 (3H d, J = 7.7 Hz), 8.10 (1H, d, J = 8.3 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). M5 (FAB) mlz: 297 (M+Hr 110 O Se diréN-/ gIr C'H NWR (DVBO D6) 6
1.12 (3H, t, J = 7.2 Hz), 3.27-3.32 (2H, nm, .62 (2H, d, J =8.3 Hz), 7.67
(2H, d, J =8.3 H), 8.12 (1H, d, J = 8.6 Hz) 8.27 (1H, s), 8.32 (1H. d, J
= 8.6 Hz),l 8.51 (1|-|_, %CHB 73-8.78 (1, m,19.43 (1IH, s). M5 (FAB) mz: 311
(MrH) + 111 14111 N N\Il ooy S oHHa B
"H-NMR (DMSO-Ds) &: 3.03 (3H, s), 3.31
(3H, s), 7.63-7.82 (3H, m), 7.97-8.03 (2H.
85 A m), 8.33 (1H, d, J = 8.5 Hz), 8.88 (1H, d, J
= 8.5 Hz), 8.96 (1H, s), 9.58 (1H, s).
MS (FAB) miz: 405 (M+H)*
HCI.
/@ "H-NMR (DMSO-De) &: 1.34-1.43 (2H, m),
1.80-1.87 (2H, m), 1.97-2.04 (2H, m), 3.28-
0”0 3.32 (2H, m), 3.45-3.52 (1H, m), 3.58-3.63
r (2H, m), 3.74-3.81 (2H, m), 4.18-4.23 (2H,
- 5 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 =
LN 8.7 Hz), 8.83 (1H, d, J = 8.7 Hz), 8.87 (1H,
NH, s), 9.48 (1H, s).
Nz MS (FAB) miz: 426 (M+H)+
5 "H-NMR (DMSO-De) &: 1.31-1.40 (2H, m),
: /O 1.78-1.85 (2H, m), 3.25-3.31 (2H, m), 3.44-
N . 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,
&7 5 m), 7.35 (1H. t, J = 8.7 Hz), 7.59-7.63 (1H,
o m), 7.65 (1H, br s), 7.76 (1H, dd, J = 12.8,
2.3 Hz), 8.00 (1H, br s), 8.29 (1H, d, J = 8.5
SIS Hz), 8.83 (1H, d, J = 8.5 Hz), 8.86 (1H, s),
A 9.48 (1H, s).
MS (FAB) m/z: 456 (M+H)+
[0101]
[Table 13]
o]
0 'H-NMR (DMSO-Ds) &: 3.40-3.45 (4H, m),
o \)J\N/\ 3.51-359 (4H. m). 3.80-3.93 (2H, m). 4.28
F K/o (2H, s), 4.28-4.34 (2H, m), 7.35 (1H, 1, 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 = 8.5
SN Hz), 8.87 (1H, 5), 9.48 (1H, s).
! Py MS (FAB) miz: 455 (M+H)*
_ _
o
\/T/ So - 'H-NMR (DMSO-D¢) 5: 2.62-2.67 (4H, m),
N 2.85 (2H, t J = 5.6 Hz), 2.88 (3H, s), 3.11-
o7 315 (4H. m),-4.28 (2H. t, J = 56 Hz), 7.38
80 F : 5 (1H, t, J = 8.8 Hz), 7.61-7.68 (2H, m), 7.75-
7.80 (1H, dd, J = 12.5, 1.8 Hz), 8.01 (1H, br
0 s), 8.30 (1H, d, J = 8.4 Hz), 8.84 (1H, d, J =
N 8.4 Hz), 8.88 (1H,s), 9.49 (1H. s).
| TR NH, MS (FAB) m/z: 474 (M+H)"
Nz ' .




H NVR (
1.99-
5-4.1

=

2.

9
9 Hz
, J=

8.

"“Ll-ba"

1H, d
H NVR

(DVBO-D6) 6: 4.28-4.31 (2H

DIVBOD6) 6: 1.16-1.27 (2H,
06(2H, m, 2. 14-2. 22( 1H, rr)
(2H, m, 7.15 (2H d, J =
) 8.07 (1H, br s), 8.35
8.3 Hz), 9.58 (1H, s).

d
A

B

2H, ), 1. 87-1. 94( 2H,
, rr),

(1 br s),
.3 , 8.89 (1H,
z: 43 M+H) .
.37 (2H, m,

2(
1H
4

oo A~

s),

. 31-
Y
)
)— 121 -

HZ
6

AV*

4>. w
E)'~|| \I\IH

6.79 (2H, d, J

97
H,

OOEOO

.7 Hz)
), 7.
79 (1

1.

12
(1H,
s),

90

2H, d J = (&\7
br 23, (
9 0(\H/\,§§

9. ( FAB

.3
(Zl
g

3-

H, br s), 7.73 (4H, d, J
"HEMR ©MBB-T)Lbl, 26s5-2.35 2H8.M9,
452-3 +)13.27-3. BH2Nam} sl6e-
3.69 (4H, m), 4.28 (2H, t, J = 6.2 Hz), 7.35
(1H, t, J = 8.8 Hz), 7.61-7.69 (2H, m), 7.79
(1H, dd, J = 12.7, 2.0 Hz), 8.01 (1H, br s),
8.30 (1H, d, J = 8.5 Hz), 8.84 (1H, d, J = 8.3
Hz), 8.89 (1H, s), 9.49 (1H, s).

MS (FAB) m/z: 475 (M+H)"

e

91

"H-NMR (DMSO-De) 5: 2.93 (3H, s), 3.13-3
(2H, q. J = 5.7 Hz), 3.58 (2H, t. J = 57 H
3.83 (2H, t, J = 4.5 Hz), 4.29 (2H, t, J =
Hz), 7.09 (1H, t, J = 5.7 Hz), 7.35 (1H, t,
8.8 Hz), 7.59-7.70 (2H, m), 7.78 (1H, dd,
12.7, 2.0 Hz), 8.00 (1H, br s), 8.30 (1H, d,
8.5 Hz), 8.84 (1H, d, J = 8.5 Hz), 8.88 (1H, s),
9.49 (1H, s).

MS (FAB) miz: 449 (M+H)*

3.78-3.82 (2H, m,
7.81 (2H, d,

8. 90

8.7
Hz) ,

92

'H-NMR (DMSO-Ds) &: 1.09 (6H, s), 3.32 (2H,
s), 3.82-3.87 (2H, m), 4.27-4.35 (2H, m), 7.38
(1H. t, J = 8.7 Hz), 7.63 (1H, d, J = 8.7 Hz),
7.66 (1H, br s), 7.77 (1H, dd, J = 12.7, 1.2
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: 400 (M+H)"

g3

'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), 569 (1H, br s), 5.69 (1H, s),
7.7 (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 =.8.5 Hz), 8.56 (1H, d, J =
8.5 Hz), 8.86 (1H, s), 9.36 (1H, s).

MS (El) m/z: 489 (M+H)*

[0102]

[Table 14]

O/\/O\/\ O/A

X

94 -

NH,

N

'H-NMR (DMSO-Dg) &: 0.37-0.50 (4H, m),
3.28-3.33 (1H, m), 3.57-3.64 (4H, m), 3.81
(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),
7.66 (1H, ), 7.75-7.81 (1H, dd. J = 12.8, 1.8
Hz), 8.01 (1H, 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: 412 (M+H)"




[0105] [Table 17] 113 SF O NH2 N/IP C H NVR (DVBO-D6) 6: 7.40-7.48 (1H,

m, 7.60-7.80 (3H, n), 8.15 (1H d, J = 8.6 Hz), 8.27 (1H, br s), 8.29-8.33 .

(2H, m), 8.52 (1H, s), 9.44 (1H s). MS (FAB) mz: 285 (M 1-1-1)+ 114 Sc' O

\ ONH2 C. '"HNWR (DVBO-D6) 6: 7.58-7167-(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). MS (FAB) miz: 301 (MrH)' 115 CH, lel
(0]

NVPNI - 12
LN O ~o 'H-NMR (DMSO-Ds) 5: 1.84-2.04 (4H, m),
1 2.89 (3H, 5), 3.32 (3H, 5), 3.57-3.74 (6H, m)
" 4.22-4.35 (2H, m), 7.14 (2H, d, J = 8.5 H2),
95 o B 7.60 (1H, brs), 7.80 (2H, d, J = 8.5 Hz), 8.03
0 (1H, brs), 8.30 (1H, d, J = 8.5 Hz), 8.83 (1H,
N d, J =85 Hz), 8.85 (1H, 5), 9.47 (H, 5).
D MS (FAB) miz: 465 (M+H)"
N~
5 _ .
1 _
o H-NMR (DMSO-De) &: 1.81-1.91 (2H, m),
e NN 1.91-2.02 (2H, m), 3.41-3.73 (12H, m), 3.89-
Lo 4.03 (2H, m), 4.21-4.30 (2H, m), 7.15 (2H, d,
o 0 5 J'=8.5 Hz), 7.60 (1H, brs), 7.81 (2H, d, J =
o 8.5 Hz), 8.01 (1H, br ), 8.30 (1H, d, J = 8.5
N Hz), 8.83 (1H, d, J = 8.5 Hz), 8.83 (1H, s),
l TR NH, 9.47 (1H,s).
e MS (FAB) miz: 507 (M+H)
Ox 0
>s<

\ \) 'H-NMR (DMSO0-Dg) &: 2.60-2.66 (4H, m),
0N 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),

97 B 8.01 (1H, br s), 8.30 (1H. d, J = 8.3 Hz), 8.83
0 (1H, d, J = 8.3 Hz), 8.85 (1H, s), 9.46 (1H,
N 8). . '
NS MS (FAB) miz: 456 (M+H)

'H-NMR (DMSO-De) &: 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
B (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 Hz), 8.85 (1H,
s), 9.47 (1H, s). -
MS (FAB) m/z: 457 (M+H)"

98

'H-NMR (DMSO0-Dg) &: 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), 4.15-4.22 (2H,
99 5 m), 4.77-4.80 (1H, m), 7.14 (2H, d, J = 7.7
Hz), 7.60 (1H, br ), 7.80 (2H., d, J = 7.7 Hz),

Q 8.01 (1H, brs), 8.30 (1H, d, J = 8.5 Hz), 8.83
\2L (1H, d, J = 8.5 Hz), 8.85 (1H, s}, 9.47 (1H,

NH, 5).
MS (FAB) m/z: 471 (M+H)" : |

\
\

[0103]

[Table 15]



1 H NVR (DVBO-D6) 5:1.32 (3H,
4.45-4.50 (4H, m,
J=28.8
d, J = 8.5 Hz), 8.

3

(2H, d,

8.48 (1H,

["-.INH2 N., 7-

7.13 (1H,
7.77 (1H,
8.84 (1H,
(Mr1- 1)

t,

E

7.
(1H, br s),
H

s), , S).

7.14 (2H, d, J
60 (1H, br s)
8.28 (1M, -d. J

J =

M5 (FAB) m z:
H-NI\/R(DIVISODG) 6: 2.20 (3H,

= 8.8 Hz),

4.29 (2H, q, J =
7.22 (2H, d, J
J =8.8 H), 8.11
8.38 (1H,
0 0

7.2 Hz),

7.94 (2H, d,
= 8.5 Hz),
457 (MtH)* 116 cp, ..
S).

7.2 Hz),
= 8.8 Hz),

(1H,

s),
-OH Si

4.454.50 (4H, m,

9.
1,,'.0)
d, J | 8

n,
d, Ji=

'10&22

~l

1

%’é 02

(¢

Yi, S
NMVR’ (

J = 8H-GMRIZ¢DCIJ§61156(117|2|(2&-DFn Si)8g-
(1H, 151‘38 ng. 382 (GMHS g94- 3103=<28

o 4 (2H, 7
?:)'VBO Dg)zg 892H5o4 A%’émﬁ?ﬁ sgﬁf

7.41-7.46 (1H, m), 7.55 (1H, dd, J = 122
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).

MS (El) m/z: 482 (M+H)"

/. 75-
6 Hz),
444

101 0

"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), 3.45-3.563 (2H, m), 3.62-3.68 (1H, m),
391 (2H,t, J= 48 Hz),4.30 (2H, t, J = 4.8

B Hz), 5.74 (1H, br s), 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) miz: 518 (M+H)"

102

*H-NMR (DMSO-Dg) &: 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)*

103

NH,

"H-NMR (DMSO-De) &: 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 =
c 8.8 Hz), 7.52 (2H, d, J = 8.8 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), 8.37 (1H, s),
8.48 (1H, s), 9.38 (1H, s).
MS (FAB) m/z 456 (M+H)*

104

'H-NMR (DMSO-Ds) 5: 4.46 (4H, s), 7.11
(2H,d, J = 8.7 Hz), 7.21 (2H, d, J = 8.7 Hz),
7.85 (1H, br s), 7.84 (2H, d, J = 8.7 Hz),
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, g).

MS (FAB) m/z: 430 (M+H)*

105

'H-NMR (DMSO-Dg) 5: 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,
B d,J =8.7 Hz), 7.94 (2H, d, J = 8.7 Hz), 8.01
(1H, brs), 8.30 (1H, d, J = 8.7 Hz), 8.84 (1H
d, J=8.7 Hz), 8.86 (1H, s), 9.47 (1H, s).

MS (FAB) m/z: 444 (M+H)*

[0104]

[Table 16]

7.52



(4H, s), 6.91-6.95 (2H, nm), 7.21 (2H, d, J =
7.84 (2H, d, J = 8.8 117 o B Hz),

8.8 Hz), 7.65
7.87 (1H, d, J =8.8 Hz),

H
(1H, br s),

8.08(1H. br s),

8.37 (1H, d, J = 8.6 Hz),

120

8.92 (1H

s), 8.93

106 -

OH

'H-NMR (DMSO-D¢) &: 4.46 (2H, t, J =
4.5 Hz), 4.73 (2H, t, J = 4.5 Hz), 6.99
(1H, d, J = 8.6 Hz), 7.18 (2H, d, J = 856
Hz), 7.61 (1H, br ), 7.80 (2H, d, J = 8.6
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)*

107

'H-NMR (DMSO0-Ds) 5: 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).

MS (FAB) m/z . 429 (M+H)*

108

'H-NMR (DMSO-Dg) &: 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, brs), 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), 9.38 (1H, s).
MS (FAB) m/z: 443 (M+H)"

109

'H-NMR (DMSO-De) 5: 2.80 (3H, d, J =
41 Hz), 7.62 (2H, d, J = 7.7 Hz), 7.66
(3H.d. J=7.7Hz), 8.10 (1H, d, J = 8.3
Hz), 8.26 (1H, s), 8.31 (1H, d, J = 83
Hz), 8.51 (1H, s), 8.68-8.74 (1H, m),
9.43 (1H, s).

MS (FAB) miz: 297 (M+H)"*

110

‘H-NMR (DMSO-Dg) &: 1.12 (3H, t, J =
7.2 Hz), 3.27-3.32 (2H, m), 7.62 (2H, d,
J =83 Hz), 767 (2H, d, J = 8.3 Hz),
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) miz: 311 (M+H)*

111

HCI

"m), 1.31-1.42 (2H, m

H-NMR (DMSO-Ds) &: 1.16-1.27 (2H.

), 1.87-1.94 (2H,
m), 1.99-2.06 (2H, m), 2.14-2.22 (1H,
m), 3.26-3.37 (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, br s), 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), 8.9C (1H, d, J
8.3 Hz), 9.58 (1H, s).

| 'MS (FAB) m/z: 436 (M+H)"




(1H, d, J = 8.6 Hz), 9.62 (1H s). \ NH MS (FAB) miz: 444 (MH)+
N.- ,2-

- 121 -

: i 'H-NMR (DMSO-De) 5 4.28-4.31 (2H,
OH 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
o B (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)"

112

Na salt

[0105]

[Table 17]

'H-NMR (DMSO-Dg) &: 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

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). :
, { MS (FAB) m/z: 301 (M+H)"

cl ) ~
O ‘H-NMR (DMSO-Ds) &: 7.58-7.67 (3H, m),
114 0

N 'HH-NMR (DMSO-De) 5: 1.32 (3H, 1, J = 7.2

. 7), 4.29 (2H, q, J = 7.2 Hz), 4.45-4.50 (4H,

o _CH m), 7.14 (2H, d, J = 8.8 Hz), 7.22 (2H, d, J =

O _ 8.8 Hz), 7.52 (2H, d, J = 8.8 Hz), 7.60 (1H,

o B 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 =

N NH, 8.5 Hz), 8.38 (1H, s), 8.48 (1H, s), 9.38 (1H,
Nl / S)' -+
MS (FAB) m/z: 457 (M+H)

o} CH, ’
o : 'H.NMR (DMSO-Ds) &: 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 : e ° B 7.77 (1H, m), 7.80-7.83 (3H, m), 8.02 (1H,

w : brs), 831 (1H,d, J=8.6 Hz), 8.84 (1H. d, J
TN = 8.6 Hz), 8.86 (1H, s), 9.48 (1H, s).
NN MS (FAB) m/z: 444 (M+H)"

115




HCl cl " 11-1-NVR (DMBO-D6) 6: 7.62 (2H, d, J = 8.5 118
11101 O

- 122 -
CH,
(6] .
C|>/\/ "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 o 1B 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).
| NN NH, : _ MS (FAB) miz: 444. (M+H)+
NN
HCI
Cl

'H-NMR (DMSO-Dg) 5: 7.62 (2H, d, J = 8.5
Hz), 7.63 (1H, br s), 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).

| AN NH, MS (El) m/z: 282 (M)”
N~




“Hz), 7.63 (1H, br s), 7.66 (2H, d. J = 8.5 Hz), 8.13 (1H, d,
), 8.25 (1H,- br s), =~ - 8.31 (1H d, J = 8.6 Hz), 8.31 (1H
(1H, s), 9.43 (1H, s). : :

- 123 -

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 & group selected from a substituent group a,

R? represents a group selected from a substituent group a,

(or R* and R? together form a 5- to 6-membered
heterdcyclic group optionally substituted by groups
selected from a substituent g¢roup Bj,

R’ represents a hydrogen atom or a Cl-C6é alkyl group
optionally substituted by a hydroxyi group, . and

Z represents -CH= cr -N=,

whérein

l:he substituent group a includes:

a hydrogen atom, a hydroxyl group, a halogen group, a

nitro group, a C1l-C6 a

Cé alkyl group, & halogeno C1-C6 alkoxy group, a Ci-Cé

kylsulfonyl group, a halogeno Cl-



NH2 M5 (El') mz: 282 (M+ - 123 - Cains [Caiml] A conmpound
havi ng the general formula (1) or a pharmacol ogically acceptable salt
thereof: [Chemical forrmula 1] Rl wherein each substituent is defined as
follows: R represents a group sel ectebd24roma substituent group a, R2
represents a group selected froma substituent group a, (or Rl and R2
"together forma 5- to 6-nenbered heterocyclic group optionally substituted

by groups sekegtadnlhgm st id ugntc oresP: Ply1 K3: £EPEESEPL Saaghydrogen
atomor a C-C6 al kyl group optionally substituted by a hydroxyl group,.
and Z repr egents alCh aari nd¥m rbdigrleigréde, sabsii tueps group a includes: a
hydr ogen atom a hydroxyl group, a halogen group, a nitro group, a d-C6
al kyl sul f oaykydroupoca riainggenty 3@l kyl plgeooty ardabpgencDic06 al koxy
group, a 01-06 - 124 - ' '
e alkoxycarbonyl group, a 4-morpholinyl group,

a Cl-Cé6 alkylamino group optionally substituted by groups

seiected from a substituent 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 substituent group B,

a tetrahydropyridinyl group optionally substituted by

groups Selectedlfrom a substituent group B,

a vinyl group optionally substituted by groups selected

from a substituent group B,

a Cl-Cé alkyl group optionally substituted by groups

seiected from a substituent group [,

a Cl-Co6 alkoxy group optionally substituted by groups

selected from a substituent group B,

a halogeno Cl-Cé alkoxy group optionally substituted by

groups selected from a substituent group B, and

a C1-Co alkoxy Cl-C6 alkoxy group optionally substituted

by groups selected from a substituent group B, and

the substituent group B includes:

a hydroxyl group, a formyl group, a 2-

tetrahydro?yranyloxy group, a 3-tetrahydropyranyloxy

group, a Cl-C6 alkylcarbonyl group, a Cl-C6 alkylsulfonyl

groﬁp, & 4-morpholinyl group, a 4-morpholinylcarbonyl

group, & 4-morpholinylcarbonyloxy group, a 4-



al kyl car bonyl group, a di Cl-06 al kylam no group, a di O -C6 -
al kyl am nocar bonyl group, a di 01-06 al kyl am nocar bonyl oxy group, a phenoxy
group, a0l1l-06 al koxycarbonyl group, a 4-nrpholinyl group, a 01-06

al kyl am no group optionally substituted2by-groups selected froma
substituent group p, a piperidinyl group optionally substituted by groups
sel ected froma substituent group p, a piperazinyl group optionally

subst it ut eshdiproups siel ested Jroma subspibuent: L OUR-Bupd a 4di
tetrahydropYridinyl group optionally substituted by groups selected froma

subst i t uentClgrcum Ik y leenvimyda el optbapal bygsubstceut ed by groups

sel ected froma substituent group p, a 01-06 al kyl group optionally

substi t ut ed Uy lgrmoupscasdd ettlek f raomae substii t 0BAt 6 gedkpl proapRdnBbeal koxy
group optionally substituted by groups selected froma substituent group p,
~a hal ogeno S-06 & Rixy yrouE topi vheefyrsupst groted by3groups sel ect ed
froma substituent group p,. and a 01-06 al koxy. 01-06 al koxy group '
opti onal | y "SI RIF IR r Slisd el 2cEedChr ankal sapsenybeningr egpup, and

the substituent gro i ncl udes: a hydroxyl group, .a fornmyl group, a 2-
tetrahydroﬁyﬁgnigéiﬁﬂﬁﬁﬁﬁg}%ﬁ--%Q&?%h%ﬂ? yranyl oxy group, a 01-06

al kyl car bonyl~-gr, 01-.0 | &yl sul £ I up, a_ 4-norpholinyi group, a
4-n0rpho|inyfka§§%%§ﬁ%6?éﬁﬁ$¥gc§¥ﬁ%$%ﬁg?¥n?%%gFg%%y?%xgyggﬁaﬁ?sa 4- - 125 -
mor phol i nyissul S.any, -, i i di roup, a di 01-06

al kyl am nocs}r eLnde g%og‘g% a&é{g%@g@gl ﬁ%%)%ﬁ] ffocar bonyl oxy group, a di

01- 06 al kylsphosphonatie 86 tfogs %i@q@li%té@&(@i@xﬁt‘é@nﬂ/ gEQUPs -a 3-
t et rahydrof uranyl group, a 01-06 al kyl carbonyl am no group, "a 01-06

al kyl sul f oydlargteal graip.a a&UlHlst06 wdiky| g 8598 Py,0pti onal |y substituted by
groups selected froma substituent group y, a 01-06 al koxy group optionally

substit ut e@ By tgwtoghy dairecteed faxom arsubsept Lemt L Jy ospbyt iauted by
4-t et rahydropyranyl oxy group optionally substituted by groups selected from
a substit uemoupoEsctaed 03-@6 ayoloat kyhengr ogpowpti,onal |y substituted by

groups selected froma. substituent group y .
a C3-C6 cycloalkyl group optlonaily substituted by groups

selected from a substituent group Y,

a C3-C6 cycloalkyloxy group optionally substituted by -
groups selected from a substituent group v,

a 4—piperidinyloxy group optionally substituted by groups
selected from a substituent group v,

a l-piperidinylsulfonyl group optionally substituted by
groups selected Irom a substituent group 7,

a piperazinyl group optionally substituted by groups
selected from a substituent group v,

& 3-tetrahydrofuranyloxy group optiocnally  substituted by
groups selected from alsubstituent group v,

a phenoxy group optionally substituted by groups selected
from a substituent group y,.and

& pyridyl group optionally substituted by groups selected

- from a substituent group v,



a 03-06 cycl oal kyl oxy group optionally substituted by groups selected from
a subsrituent group y, a 4-piperidinyloxy group optionally substituted by
~groups selected froma substituent group y, a 1-piperidinylsulfonyl group
optionally substituted by groups selected from a substituent group y, a

pi perazinyl group optionally substituted by groups selected froma
substituent group y, a 3-tetrahydrofuranyl oxy group optionally substituted
by groups sglected froma substituent group y, a phenoxy group optionally
substituted by groups selected froma substituent group y, and a pyri dyl

group optianal | ysubstidmt ed- by, of oups; sglected froma substituent group
y, - 126 - wherein the subStituent group y includes: a hydroxyl group, a

car boxyl greoup;dmoshal agesugr calpca ok yCogabkyl, gr adpoganCyrebpal koxy group,
a di 01-06 al kyl am nocar bonyl group, a di 01-06 aIkyIaninosuIFonyI group, a
4- nor phol i B -c&r ol L grouge, aa 021 066 akkybsyl fonub, geodp, ca-Ck- C6

al koxycar bonyl group, a C C6 al kyl carbonyl am no group, and a 01-06

al kyl sul f ol e aTol e GupRo G g pe 2P, 2 diACEoRpoandydérmanpkadiecgllogi cal |y

acceptabl e salt thereof according to Claiml, wherein RL is a group

sel ect ed f rMWhe & o TRRAGRIC HOUPCHFPSDBSt BEGERL s& &1h{ér oxyl group, a

hal ogen gra a hal ogeno 01-06 al kyl _group, a hal ogeno 01-06 al koxy group,
a di 01-06%§k&ﬁ%§%T? g&&HﬁHQMyaggﬁﬁg? afgﬁgﬁéaﬁngwénﬁﬁBUQVoépcéﬁtionalIy
substi t ut ed. by ups .selected fromthe substifuent group p, a piperazinyl

gr oup optigﬁ%ﬁ%%é%l%ﬁ?éﬁgigp%@pg?%%%g’sgp c?eégf?§n1the substituent group

13, a tetr%mmnga@féﬂ§wgmﬁgén@&gﬁgionalIy substituted by groups sel ected
fromthe substituent group p, a vinyl group optionally substituted by

groups sel gadied of rrom the substituent group p, a 01-06 al kyl group
optionally substituted by groups selected fromthe substituent group p, a
01- 06 al koxy graupocapiiuenaldry s Hrstintadetbdycgr oppscsebested £x5om t he
substituent group p, and - 127 - a 01-06 al koxy Cl-C6 al koxy group
optional | y therstaft b timy cupsChalmci edwheomitha® subssi¢goemp group p

[ C ai m 3] A conpound or a pharnmacol ogi cally acceptable salt thereof
accordi ng t5¢ @S Erathers nfR 1oginggeooprsefestiedtiroanthe fol | owi ng

group of substituents:
a hydroxyl group, a halogen group, a halogeno Cl-Cé alkyl

group, a halogeno C1l-C6 alkoxy group, a di Cl-Cé
alkylaminocarbonyloxy group,

a Cl-Ceé alkylamino group optionally substituted by groups
selected from the substituent group B,

a pilperazinyl 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 optionally substituted by gfoups selected
from the substituent group B,

a Ci-Cé6 élkyl group optionally substituted by ¢roups
selected from the substituent group B,

a Cl-C6 alkoxy group optionaliy substituted by groups

se;ected from the substituent group B, and



a chlorine group, a fluorine group, a hydroxyl group, 4- norpholin- I-yI
4-acetyl piperidin-1-yl, propan-2-yloxy, 2-hydroxyethoxy,

4- chl or o- 2-fl uorophenyl, 2,4- dlfluorophenyl di f | uor onet hoxy,

2- (tetrahydro- 2H pyr an4- onxy)ethoxyT apd 2 (2 hydr oxyet hoxy) et hoxy. [Cd ai m
4] A conpound or a pharnacol ogi cally acceptable salt thereof according to
any one of Cains 1 to 3 wherein R2 |s a hydr ogen atom a chlorine group,

or a quorlne~gf Ry ound or. har macol o |caIIy
accept abl e salt bhear acc@r%ﬁ n%l}f%xij 8? R oﬁ/ﬁéf’@?ﬁ LR S4Ra*t F?guté(jlet her

forma pyrr? 4 éqﬁgu%?ig%ég Eﬂom “h%nﬁu gggd agﬂgg%aénacologlca!ly

. acceptabl e er 6ot accor di I'ng to 0 5, wherein R3
is a hydrogenaatypm) a nmethyl group, or an ethyl group. [Caim7] A
conpound or a pharmacol ogi cally acceptable salt thereof according to Claim

1, wherein the gerempouner i & Ehars ddecgeneral forapl a,{J-2)1 [ Chenical
fornula 2] - 128 - R4 0O wherein each substituent is ‘defined as foll ows:

R2 repr esertths e ogr cupseed eod etb fClommm subshetuent RYrovm agrfRFp represents a
hydrogen atom or a 01-06 al kyl group optionally substituted by a hydroxyl
group, Z re&sriesemcs Lo gre - Nl lamchRAgreppresénssbat gtoaptsel ected from a
substituent grqup 5, wherein the substituent group a includes: a hydrogen
atom a hydr Oﬁﬁqﬁuﬂr9¥ﬂnﬂ%xﬁ%P%F%%% JECWPir® Qreupxya 01008, 4-

alkylsulfon P, al ogeno C 06, al k roup, a hal ogen 01-06 alkoxy

gr oup, fy 695ﬁﬁﬁﬁéar nyl Yroup p%Ptﬁx%ﬁg ikyPéﬁPﬁ% 4roupxya di 01-06
alkylanlnoc A, |, qBi 1 06 | kyl aM nocar Xy group, a phenoxy
group, a Of 2%&% ycar dnjf gréﬁﬁ?;% ¥ BF?% I-%r%up, a 01-06

al kyl am no (gr-Qun, QR 69%@J|%iﬁ§. #gﬂgéﬁbg%b? E Ie ted, froma

substituent group p, a piper gr oup 577 Tt B4 BY gr oups
sel ected. fMGWBéxyﬂ@ﬂde¥H“adH(EWXZLhydroxyethoxy)euhoxy.
[Claim 4]

A compound or a pharmacologically acceptable salt
thereof according to any one of Claims 1 to 3, wherein R?
i1s 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 pharmacoliogically acceptable salt
thereof according to any one of Claims 1 to 5, wherein R’
is a hydrogen atom, a methyl group, or an ethyl group.
[Claim 7] |

A compound or a ph armavoioq1ccl‘v acceptable salt

thereof according to Claim 1, wherein the general formula

[Chemical formula 2]



- 129 - a piperazinyl group optionally substituted by groups selected from
a substituent group p, a tetrahydropyridinyl group optionally substituted
by groups selected froma substituent group p, a vinyl group optionally
substituted by groups sel ectedfrom a-subB§tituent 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 01-06 al koxy group optionally substituted
by groups sel ected froma substituent group p, and a 01-06 al koxy Cl-C6
al koxy group offtionally substituted by groups selected froma substituent
- group p, whereijn the substituent group p includes: a hydroxyl group, a
formyl group, t et rahydr opyr anyl oxy group, a 3-tetrahydropyranyl oxy
group, a 01 ky| car bonyl  group, a 01-06 al kyl sul fonyl group, a

ra 4-nor phol | nyl car bonyl group, a
yl oxy group, a 4- norpholinylsul fonyl group, a .
p, a di 01-06 al kyl am nocarbonyl group, a di 01-06
nvl oxy group, %@ di Cl-C6 al kyl phosphonate. ester group, a
2-tetrahydrofurlanyl group, a {B- tetrahydrofuranvl group, a 01-06

4- nor phol in
4- pi peri di nyl

al kyl car bonyl ar group a Q206 al kg¥ sul fonyl ami no group, - 130 - an

al kyl groupyopt i oRa Bstitu by groups selected froma substituent
group y, an opti onaH y subgtijuted by groups selected froma
substi t uenty group et rahydr opyranyl oxy group .optionally substituted
by groups sebhecte opFa substituent group 7, a 03-06 cycl oal kyl group

optionally substituted by groups selected froma substituent group 7, a

03-0. 6 cychoaldeirnxasgr aupoptiona | ys sabsthtut gd by19spups sel ected froma
substituent group 7, a 4-piperidinyloxy group optionally substituted by

groups sel &t edpleermna ss ubstricugenie GO Vi r ém 1la Pi@SE+ 0t dyhsubt-enyl ogr oup
optional Iy substituted by groups selected froma substituent group y, a

pi per azi nylR greppesphnitenal hydgelgsni dteed dry agraiuess sl lect egrdupm a
substituent group .y, a 3-tetrahydrofuranyl oxy group optionally substituted
by groups'Qﬁi%ﬁﬂ%%ﬂﬁr%Hﬁ%%%ﬁHﬁﬁQtQMﬁﬁ yéupxyl arphenoxy group optionally

substituted b roups sel ected froma substituent group y, and a pyridyl
group optign&%é%%ﬁﬁhﬁ%tiﬁﬁ%i?ﬂ/@ﬂ?ﬂﬂﬁ?%elected froma substituent group vy,
wher ein 2

R represents a group selected from a substituent group 9,
wherein

the substituent group o includes:

a hydrogen atom, a hydroxyl group, a halogen group, a
nitro group, a Ci-C6 alkylsulfonyl group, a halogeno cl-
Cé alkyl group, a halogeno Cl-Cé6 alkoxy group, a Ci-Cé6
alkylcarbonyl group, a di Ci-Cé6 alkylamino group, a di
Cl-Co6 alkylaminocarbonyl group, a di C1-Cé
alkylaminocarbonyloxy grbup, a phenoxy group, a Cl-C6
alkoxycarbonyl group, &z 4-morpholinyl group,

a Cl-Cé alky:amino group optionally substituted by groups
selected from a substituent group B, |

a2 piperidinyl group optionally substituted by groups

selected from z substituent group B,



the substituent group y includes: a hydroxyl group, a carboxyl group, a-
" hal ogen group, a 01-06 al kyl aroup,.a Cl1-06 al koxv group, a di 01-06

al kyl am nocar bonyl group, a .di 01-06 al kyl am nosul fonyl group, a

4- mor phol i nyl carbonyl group, a 01-06- 129131 - al kyl sul fonvl group, a 01-06
al koxycar bonyl group, a 0106 al kyl carbonyl-am no group, and a 01-06 :
al kyl sul fonyl am no group, and the substituent group 5 includes: a hal ogeno

01-06 al kyl. 6o 0uda 2 1 - 06, ablyl inocachooyl gtaup, 2 phenyl group. a

01-06 al kyl group option y substituted by groups Selée m t he

substit uents g1 Oupe P, £ Aohad 0geno: D15 06- alkyl, ggoup optionally substituted by

groups selected fromthe substituent group B, and a 01-06 al koxy 01-06

~alkyl group Otpéﬁmia&duyo;sytb'ﬁdixﬁydle@lr@b(pgbpﬂ@éng@h?CEGQSE&Q%EBeb?UbStituent
group p. [Caim 8] A conpound or a pharnacol ogi cal ly acceptabl e salt

t her eof acoproimyg fel &dtaddn Fromher eilbsR2tiiena fydupggn atom a chlorine

group, or a fluorine group. [Caim 9] A conpound or a

phar nacol ogi cCalTyl atcapt aeleatily herbstineteddbrggroutkasmlZcords,

wherein R3 is a hydrogen atom- a nethyl group, or an ethyl group. [C aim

10] A T ot ot i yialr neeet@gf cal |y acceptabl e salt ther eof

according to any.one of. Clains 7 to 9, erein R4 is a group .selected from

t he foIIomf%éag#5§5§%§y%LﬁﬁﬁqgLﬁﬁﬁ%?n%;ﬁ? B4PPB- CHF R Bifi AEEHPBonyl group,

a 01-06 aH%@légégg)gptionalHgigygstituted bK%groups selected fromthe

substituent” group p, and & -° LEOERL- €6°9Pkdxy O - C6 alkyl group

optional |y substdd ufed by roupsssel scted, f Lot he suhsLi tg?é‘&ogfoup P

[Claim11] A conpound or a pharmaco oglcaT y acceptable salt thereof

accordi ng t£are oner . dn G al s i £ Qe P %@g%i@ R4 is a group selected from
the follow ng group of substituents: a U - al kyl group, a hal ogeno Cl-C6

al kyl group re2gdnydrademE hyl k@epuproap 20t ebnahydr o8k pyhaas4ny

yl oxy) et hyl group, and a 2-(2-hydroxyet hoxy)ethyl group. [C aim12] A
conpound orgzpyrarseEcol tegl catdy @acseps abt eesal §roher@pfangcording to daim
1, wherein the conpound having the general formula (1) is a conpound

sel ected frohite FAiGH g Yroupl lsdxyompoundsptionally substituted

8-[4- (morphol i n-4-yl ) phenyl] -1, 6-napht hyri di ne. - 2- car boxani de,

4- [ 4- ( 4- ac &Y I PFiPBraA L3893 pheatyi 3 | Wit hoteme- groear boxani de,
4-[4-(propaqi§&y1oxy)phenyl]isoquinoline-6-carboxanide,
8-[4-(2-hyd?oxy€fhoxy)phenyl]-1,6-naphthyridine-2- car boxam de,

the substituent group B includes:

a hydroxyl group, a formyl group, a 2-
tetrahydropyranyloxy group, a 3-tetrahydropyranyloxy
group, a Cl-Cé alkylcarbonyl group, a Cl-Cé6 alkylsulfonyl
group, a 4-morpholinyl group, a 4-morphclinylcarbonyl
group, a 4-morpholinyicarbonyloxy group, a 4-
morpholinylsulfonyl group, a 4-piperidinyl group, a di
Cl-Co alkylaminocarbonyl group, a di Cl1-Cé6
alkylaminocarbonyloxy group, a di Cl1-C6 alkylphosphonate

~

ester group, a 2-t

=

anyarofuranyl group, a 3-

0]
ct
R

bty

tetrahydrofuranyl group, a Cl1-Cé alkylcarbonylamino group

a Cl-C6 alkylsulfonylamino group,



[ 4- (2- hydr oxyet hoxy) phenyl ] i soqui nol i ne- 6- car boxam de,
(4-chl oro-2-fl uorophenyl )i soqui nol i ne- 6- car boxam de,
(2, 4-di fl uor ophenyl )i soqui nol i ne- 6- car boxani de,
[ 4- (di f1 uor onet hoxy) phenyi]i soqui noi h@96~car boxani de,
8-14-[ 2-(tetrahydro2H pyran-4-yl oxy) et hoxy] phenyl)-1, 6-
napht hyri di ne- 2- car boxam de, - 133 - 4714-[2-(tetrahydro-2H pyran-4-
yl oxy) et hoxy] phaay! Jd.<aqui ot i Sies b1 M dee .
N- et hy 1- 8_-f4-[g{%edtrahydc$tg% oH- pyr%ﬁiﬁfg?g@%Q% d Py groups selected
yl oxy) et hoxarphenyissk i napht dys i dijne72- car boxam de
N- et hyl - 4-f 4-[ 2- (t etrahydro- 2H pyr an- 4-
yl oxy) et hoxay] phempyl issmou nobd en H car baxasideted by groups selected
N-et hyl-8-{4-[2-(tetrahydro-2H pyran- 4-
yl oxy) et hoxygphenysliost, iB-umpht dysudine- 2- car boxam de,
8- 14-[ 2- ( 2- hydr oxyet hoxy) et hoxy] phenyl) - 1, 6- napht hyri di ne- 2- car boxam de,
4-{4-] 2. - (2 HydeHEPEREaD et Hox ) Bh ey P JP soRtL ADRILAE- 6ubsarboxar de,
4- (4-chl or ophenyl )i soqui nol i ne- 6- car boxam de,
4- (4-f 1 uor GPWEHA FisdGGtiSsol 1t 62 catbokahfget group v,

4-
4-
4-
4-

8- (4-hydro 2nyl) - 1,.6- t hyridi ne-2-carboxam de, . |
4-(4-hydro§§p egy ﬁ%é&ﬁﬁ$¥§|r1€?ﬁgwﬁ% &%ﬂ?ggy 288t cuteq by groups
8- (3-fluor - 4-hydroxyphenyl) 21..6-napht hyri di ne- 2- car boxam de,

4- (1Hi ndo%—eé-eﬂ“)ﬁd(s)oégll%no is)’nuekz -tar %?a%{%'é? &nd

4 (1- met hylr B-loadelSaui sy nptd e G caphoxal hggb#%%%l%{g to A

conmpound or a pharnacol ogi cal |y accepta ereof accord
Caiml2, wheigisnsthe fhar macoh ogisald v; 866gPt gbbepsalt is a hydrochlori de.

.[C aim 14] A pharmaceutical conposition conprisSing a.conpound or a
phar nacol ogi daipliypeadceptdhiey satdup hesedbnaccor diupgttieuasy pregebugkai ns 1
to 13 as an active ingredient. - 134 - [Claim15] A pharmaceuti cal
conposi ti osedecdrdi Mg aro aClsailm tid; uarhier @t oup he, phar naceuti cal conposition
is used for pronoting osteoaenesis. [ aim 16] A pharmaceuti cal '
conposi ti of dcEGPETAG Ty QwitAnl Siferri epthenphavnackatitakedohposition
is used for inproving bone netabolism [C aim17] A pharmaceuti cal

conposi t i of FREEST §tnG AE 0T GR 174, S S e weR eI BRYPNACceut i cal  conmposi ti on

is used for, the preventiaqn aqr treatment. of dj sease associ ated with bone
met abol i sm" Fc?&?ﬁ?r@ﬁl 9EOUR 5 gﬁﬁﬁg% Yc ?bﬁtﬁ58§FFi ¥ 4te8Pding to daim
17, wherein _the.dise ssogi ated with bone metabolismis osteoporosis.

[C ai m 19] rgﬁl@%%dms%t%ﬁ%d%f os(r?‘&fszrirtp‘r“o%/elnntg $Hond” nEt abol i sm  conpri si ng

adninisterbng_@@t@%ﬁ@@@@ﬁ%gggyygﬁﬁﬁggb@wagﬁgggHgh%glsgggpg@h&&gnb@ccording
[Caim 2 r

to daim1l1l4 to a mamal . A net hod preventing or
treating agdospasecaseeeiatadmid hshone netabolism, $onprising .
-adm ni stering an effective anount of a Pharnaceutical conposition according
to daim 14 ppeaomamuabup. [(@taiom2ly sudsd5ituted bA gebhed Eereptewenting
or treating osteoporosis, conprising adm nistering an effective anmount of a
-phar maceut fcal eospbsittitorerdccpradimmg,t end ai m 14 to a manmal . '

a pyridyl group optionally substituted by groups selected

from a substituent group vy,

wherein

the substituent group 7 includes:

a hydroxyl group, & carboxyl group, a halogen group, &

Cl-Cé6 alkyl group, .a C1-Cé alkoxy group, a di Cl-Cé

alkylaminocarbonyl group, & di Cl-Cé6 alkylaminosulfonyl

group, a 4-morpholinylcarbonyl group, a Cl-Cé&



- 131 -

alkylsulfonyl group, a Cl-Cé6 alkoxycarbonyl group, a Cl-

-C6 alkylcarbonylamino group, and a Cl-Cé6
alkylsulfonylaﬁino group, and

the substituent group & includes:

a halogeno Cl1-C6 alkyl group, a di Cl-Cé
alkylaminocarbonyl group, a phenyl group,

a Cl-Co alkyl group optionally substituted by groups

selected from the substituent group B,

a halogeno Cl-Cé alkyl group optionally substituted by

groups selected from the substituent group B, and

a Cl-Cé6 alkoxy C1-C6 aikyl 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 groug.

[Claim 9]

A compound or a pharmacologically acceptable salt
thereof according to Claim 7 or 8, wherein R® is a
hydrogen 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

Hh

is a group selected from the following group of

substituents:

di C1-C6 alikylaminocarbonyl group,

o

O

a

O
'_I

© alkyl group optionally substituted by groups

selected from the substituent group B, and



- 132 -

a Cl-Cob alkoxy Cl-C6 alkyl group optionally substituted
by groups selected from the substituent group P.
[Claim 11]

A compound or a pharmacologically acceptable sait
thereof according to any one of Claims 7 to 9, wherein R®
is a group selected from the following group of
substituents:

a Cl-Cé alkyl group, a halogeno Cl1-Cé alkyl group, a.2—
hydroxyethyl group, a 2-(tetrahydro-2H-pyran-4-
yloxy)ethyl group, and a 2-(2-hydroxyethoxy)ethyl group.
[Claim 12]

A compound or a pharmacologically acceptable salt
thereof according to Claim 1, wherein the compound having
the general formula (I) is a compound,selectéd from the
following group of compounds:
8-[4~ (morpholin-4-yl)phenyl]-1, 6-naphthyridine-2-
carboxamide,
4-[4-(4-acetylpiperazin-l-yl)phenyllisoquinoline-6-
carboxamide,
4—[4—(propan—Z—yloxy)phenyl}isoquinolihe—6—carboxamide,
8—[4—(2—hydroxyethoxy)phenyl]—l,6—naphthyridine—2—
carboxamide, |
4-[4-(2-hydroxyethoxy)phenyl]isoquinoline-¢é-carboxamide,
4—(4—chloro—2—fluorophenyl)isoquinoline—6—carboxamidé,
¢~ (2,4-diflucrophenyl) fsoguinoline-6-carboxamide,
4—[4—(difluoromethoxy)phenyl]isoquinoiiné—6Fcé:boxamide,
8—{44[2—(tetrahydroéZH—pyran—4—yloxy)ethoxy]phenyl}—l,6—

naphthyridine-2-carboxamide,
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4f{4—[2—(tetrahydro—2H—pyran—4—
yloxy)ethéxy]phenyl}isoquinolihe—6—¢arboxamide,
N—methyl—8—{4—[2—(tetrahydro—ZH—pyran—é—
ylbxy)ethoxy]phenyl}-l,6—naphthyridinef2—carboxamide,
N-methyl-4-{4-[2~ (tetrahydro-2H-pyran-4-
yloxy)ethoxy]phenyl}isoquinoline—6—carboxamide,
N-ethyl-8-{4-[2-(tetrahydro-2H-pyran-4-
yloxy)ethoxy]phenyl}-1, 6-naphthyridine-2-carboxamide,
8-{4-[2-(2-hydroxyethoxy)ethoxy]lphenyl}-1, 6-
naphthyridine-2-carboxamide,
4-{4-[2-(2-hydroxyethoxy)ethoxy]lphenyl}isoquinoline-6-
carboxamide,
4—(4—chlorophenyl)i§oquinoline—6—carboxamide,
4-(4-fluorophenyl)isoquinoline-6-carboxamide,

8- (4-hydroxyphenyl) -1, 6-naphthyridine-2-carboxamide,
4- (4-hydroxyphenyl)isoguinoline-6-carboxamide,
8—(3—fluoro—4—hydroxyphenyl)fl,6—naphthyridine—2—
-carboxamide, |
4-(1lH-indol-5-yl)isoquinoline-6-carboxamide, and
4-(l1-methyl-1H-indol-5-yl)isoquinoline-6-carboxamide.
[Claim 13}

A compound or a pharmacologically acceptable salt
thereof according to Claim .12, wherein the
.pharmacologically acceptable salt is a hydrochloride.
_IClaim 147

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 135]

A pharmaceutical compcsition 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 17j

A pharmaceutical compcsition according to Claim 14,
wherein the pharmaceutical composition is used for the
prevention or treatment of a disease assoéiated'with bone
metabolism.

[Claim 18]

A pharmaceutical composition according to Claim 17,
wherein the disease associated 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

associated with bone metabolism, comprising administering
an effective amount of a pharmaceutical composition

according to Claim 14 to a mammal.

[Claim 21]



A method for preventing or treating osteoporosis,
comprising administering an effective amount of a
pharmaceutical composition according to Claim 14 to a

mammal.



