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DESCRI PTI ON CaSR ANTAGONI ST Technical Field The
present invention relates to a conpound having a 5
cal cium sensing receptor (CaSR, hereinafter to be
simply referred to as a caIC|un1receptor)

ant agoni stic action, HRESERERTIONI conposition

containing the conpound cgg& Aé? f cal cium
recept or antagoni st and erapeuti c agent of

ost eoporosi s. 10 Backgr opgehriéalaFgeya receptors
sense extracellular Ca 2+ concentration and increase

I ntraceThel prefalk, inhengbynacpﬂngeﬁotgupppéggopng having a

pradycti on of parathyroid i nvol v

(v CLEBeRB 188 ERCOVERE AbBFRortSHEL BERES Pt S0t | SPLY
Jx%fﬂieeae%%eagcbumeﬂt@@&éatwn aﬁtseatimlamcn a
is strictly maintalned at about 9-10 /100 m (ca.

&mﬁrﬁmkeuthadhcb&prﬁElondcontasnnmycth§n¢nmnnnndam S
of living _organisns. Wien this value falls t 5
rﬁ@rretltqﬁl&ﬁréw? Felghim TBEERFQT AMEAIFMRT s“’e‘@ v&hbertapeu 1c

en@?f%a%g%e8§o§8§% 20 conSC|ousnese |s.c!ouded both
c Ses threaten n e’lives. For mai ntai ning cal ci um

homeost asi s, duodenun1acBacagnmmﬁhEiunuptake or gan,

bone acts as a Ca2+ storage organ, and kldﬂE% acts as
a Ca2+ §&b¢embryeQﬁRﬁﬂfs'ﬁﬁﬁﬁ?(QfﬁEﬁQGh%ﬁﬁaEs & e concentration

b
SO L35, HEELoUS, [okmage oshgtabl Y,LElRE 60 dbpress ene

or frone resen ative

ReibACb¥dparaehi¥6idi AeFhénd [PEH) %{W]Ln the
TH, calcitonin, Parathyroid Hornone-Related Protein

(CRTitrod| atfeaatv*r olediabolFrr RR hatet metabpkésmpone

pl ays a ortant oIe not_ onl s as Qr

f r amewor ea.%F?HnQﬁ QﬂﬂﬁuFQHCﬁﬂﬁéagﬁﬁ&,°%p¥e§ﬁ§g9a§§8mal is
%tt‘%&%%.yoﬁtgéﬂtgingé?a*t YOLEP 9510 g COOPIE URRH. 2.5 mM),

component ul fil such functions, bone tissues
maneat1EomeﬁErnadtherasfcalmBMedgsma@stasxﬂupf living

absorption thereof (bone resor on) t hr oughgut .
ErgPFE ST eW qﬁstté’o BosPothatpgRao0E, tetania

h b
ARSI g clate] Xgﬁléoc ¥ de“ Ved frr%r{leéas B’hGofor bone

esorpflon mat opoi eti'c cel

RloaysidushABEer 1éot:Eouaee restiantsse of tlosdsagengsithe lives.
i ncl udes osteoid 5 formation b bone organic matri x
Foanmasateriripgocel aium jeomers tas is, rodemn @rre ps a Ca®

L dt | k d +b b
SR T8, R PR A i P49 e
aeksi bicat £a?. SR retbeyobkganhanthedd ecaftchnmetsivofare

bone resorption includes adhesion of osteoclast to
chotibohdedubyavarions rkewnongsrgengik it ixafgredqaze as

B ohe R B LR A Sk 21 ek RERIE poRithe inciuces
active vitamin D [1lq, 25(OH).D3], PTH, calcitonin, Parathyroid
Hormone-Related Protein (PTH-related Protein (PTHrP)) and the
like.

Bone plays an important role not only as a supporting
framework and motor organ of the body, but also as a storage
organ of Ca?', which is its constituent component. To fulfill
such functions, bone tissues repeat formation thereof

(osteogenesis) and absorption thereof (bone resorption)
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side, thereby releasing Ca 2+ into bl ood. The
deficient part of the bone absorbed by osteoclast is
repai red by osteogenesis by osteoblast. This series

of . phenonena are call ed, renodel i n f bone, .and by th
EHBAGPRAGE Bho POREss o HT epEatedshroRBREshEness tenbast

ML ALE! PPoh NReSEK dn Oéeffeplecgré £ niRs WMd1ke and for bone
mal nt al ni ng cal ci um hHoneost asi s. His a hornone that
pkagsrptkey, roseeodlasmt rdeat iver) frdwe Ieladiopmietic cell plays a

honeost asi s. Wien bl ood Ca 2+ concentrati on, )
deaj easE’le sedh@ mechenipmof; 98 -ERESPSPAE i RO AT apfiteoid

i ed i i A jLoh i e
(R pRAPIBL By RS0 it Wl |l AR BbReMl sen 2
PEPPECT i 661 Digdonend oftgarl ikdiaigroduteeh o isttieeblast present

enzynme and the like) to pronote osteoclastic bone, _
r eBokhei ontequrnedis Gurtade, anghsubsesyentospleaéication. On

bone into _the bload. |n.kidney, H._pr t . .

BB, BEREn e i RPN ot P B Rt gy factudes
aggnhasiby ab£SogRdddlast tMthdPdbdne (e faicesi Makracellular
tubul e, thereby pronoting the production of active

vibserpt on [¢f, CF5( Ok 208 teasve acid Jegration @nd ion
DL ORI S50 L B0 O C 2 La S PS5 e parron
abpye, +Adrbil) ractds 9lg idadt raotd bidyd eagge Bbe9dibAt part of

[
2+ concentration. Wen bl ood Ca2+ concentration
i tite dasies , alossd b adnbye ceyttenclests s irepaimeddbyt espeogenesis by
suppresses secretion of PTH fromthe 2 parathyroid )
ParRPR R Hecr dhdE ERE1I&ADAAI PRENEEEDE R eb%aﬁﬁ%me&?dehng of
[ t I r i [ j
588 D P AL A My, RS SpIREUBMEER oy new
nedede) i19ad mdircdiariaighyhel dtrepgth, of1284) enRavenbone while
press, New York]. Secretion 5 of PTHis also
b esTEnd caaiuwe hpmegsitdsps)- 1a, 25( OH) 2D3] .
Because H.i s_a,hornone um hg_ an 4 0po t, [N
control?& gléa?+hﬁ§?8BSIF@%?aﬁ%ag%n% %%?d%% |5§#1Méiﬂeglnlng
AR Ned Ko NAY oA 8Ee tRhéRPbYobd HEA EBRcEAELA PESH
of osteoporosis. In 1982, Tamet al. found that

siext e amss adwanedticat iodn PEH Soemnsh2oprrathyrgid gband is
thyroi d/ parathyraoid gl and enucleated rat results in

<if % %ﬂmq§%ﬂ¥%i¥ﬁeagéﬁ§siéna%hebgﬁgere§8¥ﬁt?%n°?ﬁe°b135t
BB A2 G A At RISt B?dbgﬂebﬁlésg?ffﬁ@&@cﬂbﬁ‘eéf bone

f

bone nmss, but subcutaneouS intermtten

aghgari it maittimdx tdeeompbsiddes rotymesahtl thepibkel i t;m promote

of bone resorption but in 15 pronotjon oL_osteogenESis
§§ ns

AOROCHasddin fons &RSPABIESBe FREFRBY GBnelfa erred from
[ i | 1 5 6' 3 - I se! t. f
B G s B1gB0 02 (A o B wesorpion
aghft nist s | Dis tanbdriviAred traiiu 1d manids teativanesf 2 PTOH)
with regard to epiphyseal |ong bone and netaphysea
cdifemino Bs banthefpyexifal Jobpte, Aherekys pHomotHieg the
clarjfied th sust ai ned_adm pi sty ati f SPIT .

a2t B AR P T 2 enp], havino 2
NIRRT dE paoaeltliays rbeBephighl ¥fsusteproRl enkoihbestine. It
effect of endochondral ossification, though _
asecisappdesisels alpsorptionf pAdPhgsphots as Ay pensigged above,

epj.ph al plate.cartilage, 25 fibrous,ostatis_and .
sl BlEReR T oF T RBG b oRbrerecr Boned Fheorgrfgiration.
and deCHRAEsehiHoBONE MBSR-BLELEP IS CinBYeaddd ef@CLd i receptor
of cortical bone, 1 n epiphyseal cancell ous bone

senses it, immediately suppresses secretion of PTH from the
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where the effect is small [Bone, 16, 477-484 (1995)].
In addition, it has been reported that intermttent
30 adnministration of PTH results in significant

i ncreases .i on mass and bo tr I i A_BO .
A SR o Gt 20ngestrisBants) PAREEE AL oy T hd pe supplicd
AR Il qBcbant, erMdecHBme8sehti6onétlkahifieregulating

3 Moreover, Scutt et al. have reported that, in '
ehitviearellodlararing detiracelévilashrascium metrolism in the

10-2Q0 mn). treatne i.th PTH pronotes cel |l gr,om h .
&%‘a éioécﬁlst'opa%:gon3t19$14$re ge r?r??%atlgr%‘ﬁtn?%% ci fecretion
ELIS%%% iy 'a%ls%f’ su§9§é§$§d5b§18841vé- vIBhRiSUSIERY S 25 (OH) .Ds] .
that sonme of the actions of "PTH on osteobl ast are
t enpor aRgcanset PR x| dsstnonefagshemiagg iagn ibporitthet role in
treat nent, fo%P%p extrenely short tine naé e rela

ati R a

(PR i Cona mesaRethi SR bRRS: RELPBR ISR, Stcempts have

3{1 aer .eaﬁee'%to a% TyNbgh' 2bl QggogrggﬁnéﬂtvéﬁooMoroslis. In

acti ohs“on bone tissues. |shizuya'et al.
fugrgerragl @ hiled fbhnaughatnyestagaed oadmii 4 twa @iciri @f bovine
of PTH on differentiation of osteoblast using an _in

\BEH o leBder iteethyspidérprashyraid glang epueherted wat results

dependi ng.on the treatpoent 1] T

CRE ROt dR, kihph B TERoarhBRLp ool HELE SR cEn, of
fHemrzal cat@kiabhs besdl t edaliingt 6Ny dédiidrdd am afet bone
differentiation of - osteoblast and nearly conplete

imatsisbi biudn subcotanegeaeintermitient cadminigiapadaiony Ypyeot
ction for thﬁ fi.rst 6 hr, of 4? hr as.__ one Q%clq?rt in
&P PeF FRSYGntFi RER °%f8ﬁn? oreBE TRTTRERT %0
2 olotphe ! 8ste8gdnhs 98051 ORe Of 1 854 BRYESASHS irtrease in the
vitro. PTHis considered to not only prevent decrease
iboneoma ssmdEsdotronbtogpr 0318, ndoiet51dutlWBd .haEugthermore,

bone mass recovery effect even on an ani mal al ready .
Saewer eitgafr ofPRRPKED BREr3GEEORH Heaedyagiigtstration
%hdagn&'e%%gbggegwnan%M L7 Sk BN FZHA Al +34)

to 90-day- ol rat at weeks post-ovariectony and

shaphpgeal 0b¥MgoLusndesn@anetaphysewk|dantse]l lvore bdner of young
15 weeks from 4 weeks post-ovariectony. As a result, | .
Fesnot Aena ofewsteoddirssicl amid ieshithiati §4#sépipHeadministration

r tiaon re_obsery urj per i of fro

RERTE r8RatR' Sn BeREy Fab fe LG e P It s T
AdFaphgkealli eAncE NO¥EE IbbRE Neasiely hanscepissl edftcahtiet effect
twi ce the bone mass of sham operati on group

PEneodpchohdyg]l ¢82ifBeatda, (Woesyl .asHagiatade wilthpabnormal

reparted that, in this experipent, .estraoge d .
5HEBRBIPn AR 625 PRERETR BRE o 7 bR T Fase GR5sadage
BYHouaki et o8y sbitadikle 1NOte ShoY i IEMRASRd Hr¥AREion of bone
mass, unlike PTH They analyzed in detail the
cesbirpaliohoand ofiet héas & xjxe rhoren tmasss tanoampi rfiedn dy
I mages shomﬁng Eronpted ost eogenesi s .and hone

t

! na
rAcPEaSEion 8Tt RRrpRFbRME  SHUERIRIY S ceéﬁ&é‘s bone
Lot ' LN 611 add fe h H :
Kekg' SRELREERCY BRI E " o, e MU (RoPths o
badéanenl | Qushdeneesh erémoRidd diltht niott i
decrease in cortical bone [Bone, 15, 51-58 (1994

administration of PTH results in significant 1ncr)e]a'ses in bone
mass and bone trabecula in both epiphyseal and metaphyseal
cancellous bones without increase in osteoclast or decrease of

cortical bone.
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10 Furthernore, Msekilde et al. have reported that
intermttent adm nistration of human PTH (1-34) or
human PTH (1-84) causes not only an increase in bone
mass but, al so a os%-de en enh i ncrease

& 8

conpr ess1 SEFengfh anf béndi Vesf?@ﬁﬁ?%& Win 4 Fhicken
'e&'w&ﬁ&f?@mﬁe@%&m%stof Lahesh! @umel]10008 min)

[ Endocri nol ogy, 129, 42i-428 (1991)] and cortical bone

[ lre8mentwicth HRE promotEd0 BellOgrewddl3pps obmpared to a long

vertebral bone. As discussed above, since PT? shggg 15
ahlB®y [ Bhish Horler sent &edsdifng Tdssisn 1pf- » 22+ -2

eXPPs1 PNt 3k, san! 8L} QUS s ohQVEE! LHALA QNSRS &of PTH
OES%?%BFHS%%égaFggb?ﬁggrgg??ig??ve go condi tions on
expessdIeThs th td Usdmpd datiyC aindapplaitc akpbeessibhzofuthe action by
st udi ed whet her or not a pharnacol ogical effect is

obRervkRp et Moy AN AT SHGHYnSEOr At téReoPapTRe E§Lated to

en PTH i | ood,, . .which i i.dered :
e
Sh@h A1 SErdd dord eE easedn doCcenekudedrbhaht28ctbéns on bone
bone mass increased as usual [Journal of Japanese
Soissuses. of Bone Morphonetry, vol. 5, pp. 33 - 39
(1995)] .. Takao et _al ave studjed. the. freguency. of _.. .
PTH adnilSPSEP¥ei 55 ahd ?‘éﬁg’i‘?’éd‘zi?ﬂja‘%l driig iestigation
of £ OGS AVREK JOPTH cHeak Ere@eneabti¥n 8F o0§€86KEA¥L using an
pronot ed bone resorption but dose-dependently 30
| ircredser dxdtpe dimen thmeys tehaphaes chéoactabnobf BOFR varies
Met abol ism  vol. 12 (Suppl.), p. S343 (1994)],
SRRQING Podhismptee B&t tHBRessTRRY YA cggpﬁfted that

i Gy dgi,n| ' 1§08 eBPHM Ir

R S S i
peslsartid tnesafll ddHihos taekigngnhipatéoh afiddpf Derentiption of
t herapeutic drug for the treatnent of postnenopausal ..
Rttaniass ansk neagilyy sempdesay 1BBLRAB6PRSPE, ORFFFENesS1s 1n
I.ncreases baone S . eas b u .
Ty B Cebsraeh P AREIPA°FRx BHE, EIEFE (8t B a8 br 2

ashd iyl atie19feaPTH %@Ehﬁif@ﬁaﬁteptbﬁatmmof)fc_iifferentiation
osteoporosis. On the other hand, PTH problematically

ragity 6 b Iigsdc aindn pasmozhondafnpsteagenaspuie, Vi Th

is pain for man atients. _However, an_oral] .

adni ni ;thf*% f)‘ﬁ%?i%%é?éi%%ln ey FReEAT daecr%as_e in bone
i e R HdopIrdsiganeaBIH 5QRCENEShAONa i Bokd GRkd Srecovery
greatly expected to becone a therapeutic drug of -

et fesapio rewsins onwhincAnimalbadedady sufifer oy i Hrom marked

nechani smdifferent fromthat of th above- nti%?ed
SRTEEF & div BRPRORES Scal B AMHh. e ted ki Uil P a

%#Ji%@t%r%‘&“ﬁbﬁg r?”rﬁpt(QL34Y‘hic8h9ol&a LOTE @RS at 4 weeks
nmo eCLJI] in

e essential for controlling PTH secretion, and
Wi st ovandiecabay aaldl shewbngnan7obviess deomerseadlciaancellous
receptor consists of 1078 am no acids, and shows 93%
denfo ford Lionsrsgy LRPRhépeeeke RasETOVRFRGIAMF. As a result,

H)l'(lrtrcra?ngo(‘:téc%lu |%Iéflr’l @sﬁ-_ggsghggigogﬁksiﬁh%i-@ﬂ)ﬁr&? B rfgé?ﬁlption
were observed during the period of from week 5 to week 10
after the start of the administration, showing increased bone
mass of about twice the bone mass of sham operation group

[Endocrinology, 132, 823-831 (1993)]. They have also reported

that, in this experiment, estrogen and bisphosphonate
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regi on consisting of 612 anmino acids, a cell nenbrane
penetration region consisting of 250 am no acids and a
C termnal intracellular region consisting of 216

am no acids, Expressjon of calciun1rece§tor has b

en .
FBERYER P (RcRIRA%I P BIofifd PSS R8s SEh BY oPYSELEEEPTY but did
bﬁﬁ:n %ﬁﬁ@ré £8:1n BontellasdsS LA1A%RC prRONETHEY rMM1yzed in
ce s?. en calciumreceptor i's bound wwth a |i1gand

s@eta BB €e Lortivhl drd kE thiisaekpeatiment system and found
phosphol i pase Cin conjugation with G protein, causes
pierERs | Srowing mesmafied Osiieegsnesd sapfd PRABLAAES| frcrease on

| 8L WAL 03 A CROPSRAAT: 300 B9 BofERllErent
(48930 st ASL BN ONREh=AD PIEL (2-BRYr, MBasEHi 6Al wAgent they have

that inhibits activation of calciumreceptor, or a )
phansCiad ithit ddentindreaseadnagenceddous| bposm due to PTH did
receptor, renoves suppression of PTH 6 segretion.ing, _

S AGIRAT RPN 1P SR SRSt BSRSodPROF oL2pl 5158
Pitdo4);is considered that, if the antagonistic action

can increase blood PTH concentration di scontinuously

and i nFertrhetrmorky, Mosekahdageni al. i bawexpeapantead that
show the sane effect as that provided hy ingg nittﬁnt PTH
ARk e o R e et ratied QIfphumARCEGH ¢ar Leﬂ’f uman

et LEel fdt/ & h At pBhe ORASOPELSA Fs

CQ% %gpﬁ%%g%%g&#tlﬁng nf%agPFE%ggggErone ?cytochrone °s

RIGE:-dwierideait dmcr?45@) ins camprekeionhatreggth and bending
nol ecul ar wei ght of about 50,000, Zo which contains

pYotenate, Which esephipsicas pinbenensubaEgnegerch GRneellous
r.ange. .oy exanpl e, i as f ti a n .
Cl%ﬁ ndgocvrfi.rnI l?gyr’eaezgi’ 431.—%E?hé9399g] In&Né fl.lglcal bone

yzin ons i rug” netabo m

QP2 Bondatiord NkelsQ ,t Be flaT7l-y10f R4693( CY&Y itst avertebral
i mportant enzynme for human drug netabolism and is
ibons vedsi dishussedagbbvem s incePHMhQhEsuRPY lopgepone mass

a drug i.nhibiti,ng the netaboli unction of_ CYP2 is

SRR FOTIRE dPUGAPETADERRA AP BURRLS VIO anc
B, 268 da 18 oils Q2% bRGLYRRCEs Ae§ardLNEhY, résteadpnrdd
having a weak inhibitory action on the netabolic

feorctiitionsf e@pe2bed indesitnabl elasicalirapplPOations. Mizoguchi
Her et of ore, various conpounds useful ,as

. Ca .
ARG He ez, OToB6N PoBBREACOLIBLER CaF F9ot (17 observed by
A0 TR - AR ESENLEIPRY, Lfen PALRVAY in blood,

erern is aryl etc., Di1s Cor N,

X idre ieaionshydredero bgabhecdE. thanfladPor3respbnstible for
are each hydrogen, halogen, Cl-4 alkyl etc. (WO
CHBPRIEPsis nbasi sAenifirapsdyt LBAreased ¢oncluded that

represented by.the fall.owmn 0 < n :
L BRI R et i Taplen il fatal PP AL B Teltgilde society
C Bory MoRgBBmeeY¥9)OvBLC. 5, XBpl S3Bydragen®d%).]. amdkao et al.

X3 and X4 are s each hydrogen, Cl_4 alkyl etc, (WO
(Riva4 204 diied rrbet forauencruef hBfHpadnini serpbinn and reported

rt_%%rtesae ti%?.s%%agcggnf 8|f| 8\rl1vizgga week for 12 weeks to healthy rat
scarcely promoted bone resorption but dose-dependently
increased the bone mass [Japanese Journal of Bone Metabolism,
vol. 12 (Suppl.), p. S343 (1994)]1, suggesting possible
effectiveness of clinically useful low frequency

administration. The foregoing achievements suggest the
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formulal Y'" A4 Z UQDII D %1 D=D wherein Ais
Cor N Dis Cor N Xis cyano, nitro etc., Yis so
chlorine, fluorine etc., and Ar is phenyl, naphthyl
etc. (WO, 02/07673) is nentloned In additjon

c%%%{mdhr%r%fse% % TAKTOR BRTRGT PBARRFANISing
\A‘Pﬁéxeé&\}g::tcs cﬁ.é{ﬂmf'é)f%cthreo t%re‘\a't)r/r\e}gt' %fﬁ?hglﬂngﬁopa sal

orine I's phen nap

-éroﬂN@dyhb$5&16ct%m§Pokié&ﬁ%ﬁeé;sLEhhlch increases
6417215) and a conpound represented by the foll ow ng
fRATHRIBASE \azmdeq@aﬁew@me fragtune BaLewherein Xi,

ool DSy A R LD et

Sétbﬂﬂitsﬂﬁhairkwfewﬁ Qotild ¥Rab3eatpedtmuhst bt UbStedporosis.
a substituted nethylene, Y3 is a covalent bond, O

Qe theRDther Range P@ﬁcprobﬁe@p@nqeﬂ;ﬂyyrmhyes rjg¢tion as

ere. %gq%niéiégggowy&%igq aaﬁAc nasBpgingg Ekr man§ patients.

'HBi%iPe&de@d sbﬁl%nQdmgﬂas%&sble%hﬁrﬁae@uai@m Ho8ds that can
is Hetc etc JP 2002-510671-T, WO

EMﬁﬁEMﬁﬁ;tdﬂ%l&Ol@@k&aAe PmB eaﬁsémﬁraauendescbl@@ﬁ isAgreatly
a CaSR ant agoni st ound represen t he

a t
IIRSHY HoPRTORe1 5 FREFEPRUKFS 51190??0% PR Mty which
[ P
d&”bﬁ&?a‘é ol B Ty Syl ARTNIG G AEPESrRLIRRGHINAY of the
(Eba%éﬂmeﬂtlehed pPTandntheoht’katidn¥1 calaitaviah ent
bond, or a non-substituted or a substituted alkylene

etc., Ydalgiwmnveceritry iiutad Rrotaihquniesy receptor, which

TS S X34 oReSRtE! 2BLoRpDt: £of!Sope 5 AW e

are ependen

Is%tc&reQabhl,, ahusaﬁléhhgbﬁé@aayése&:sll fembsand OHieies. Human
R8 is H Cl 4 alkyl etc., A and B are each

|qad@g@ndmleytarbgndsm:sﬁ efcl078namin¢ sagidsoanibrithows 93%

bond, CH 2002-510636-
SEPSo, R A RO 4 8EH ¥ ALk | RSB0 SEm ke TRty | Bapan

calcium receptor consists of a large N terminal extracellular
region consisting of 612 amino acids, a cell membrane
penetration region consisting of 250 amino acids and a C
terminal intracellular region consisting of 216 amino acids.

Expression of calcium receptor has been found in
parathyroid gland, kidney, thyroid C cell, brain and the like,
as well as in bone (bone marrow cells).

When calcium receptor is bound with a ligand such as ca?
and the like, it activates phospholipase C in conjugation with
G protein, causes production of inositol triphosphate and
increase in intracellular Ca?' concentration, and as a result,
suppresses secretion of PTH [Nature, 366, 575-580 (1993)].

As mentioned above, a pharmaceutical agent that inhibits
activation of calcium receptor, or a pharmaceutical agent that

antagonizes calcium receptor, removes suppression of PTH
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As a CaSR ant agoni st, a conpound represented by the

io followng formula RT H-z~- NG _ _ XY-~-RY2 XA

B R5 8 wherein Y1 is a coval ent bond, al kyl ene etc.,

Y2 is a.non;_ substituted. or. a substituted nethylene .
CReTaFAGR Bh PArathLatd G iy 2T BEQMOTRY gRgretion
R4rapegeactt ijndependeRtly wBERY! irlenet Bitagbristf® dStion can
phenyl, naphthyl etc., Gis a covalent bond™ or CR6
wheceeas®eblsodd, PTIH cpncentiRtian ldistdndtiouonsky asdH,

Cl 4 al k%/l etc.,. A-B noi et%ivé s CH2CH2, a coval snt
boREeERLEtenkly x 11% ap§agqrthithg  GXRACKSS) TRnEFEFn T same

i i i ls :
SRS T SRRy oy M AR Bt SeSipp of PTH,
Cahd NePpheimaceutitadls dgahrogetrenibldy afifglctévve. fpranbe

the Iike (JP_2001- 523223-T, WD 98/45255, EP 973730-A,
USre2ment ) of P TEARRAKRE e 5iads &Rt &FW¢9eRe fol | owi ng

formul a; 10 Y, Y Z . 2" .
mhereinI%ﬁF$§F€é%%’(5%?4%#%§Q%5(ﬁ Pgé}Pm%rgﬁgﬁgtggfeﬁgafter
apdsy iare wastedowRividldd mileculBr weighlRsbEt abedt 50,000,
napht hyl, substituted phenyl etc., Y1 is _alKkylene

evleich Yoontainkpratoher® 5 and ditsy pbysigad Funpstigpgeyary over
etc.. (JP 2001-501584-T 97/ 37967, _EP 901459 A, U

DO TR o BB an AP IBL B eRE che By { TR 1 Tt ng!™ Shevme

f o431 ¢ Hlg VvarAod LHdIBridRsher @ne drig RbthBofism. YXYP2D6
is hydrogen etc., Qis Cl 4 alkyl 1io efc., Aris
phehyhgimapid hHe dlamilymoifs PA52 JGYPh is an3ifpipPrtant enzyme
2002-522499-T, WO 00/Q9132, EP 1112073-A),. and, a .
cfgﬁ) T &S BIRTEP Uy She 216 rlsmﬁlﬂgofla?—‘ﬂu%a e epRbolism
%t P orfidundsY | #h&A! Q_rail-ﬁgeiﬁhibﬁiﬁgmﬁg%bo@.c

etc., IS oxygen etc., Dis hydrogen etc. and n is

2(6und iR P -X29%24E, adMindsteded, EReldPddlis Acaumulated in

descri bed. Maxi ne Gowen et al. adm nistered a conpound

Helv® R @iSRMagneX§&iti §t SETaBgi RELWUANER. | HCaRdRaly, 2
- Cl t 3 .

BT RL Hh, °0FE LTIl aBRtomat g ot

tRgidtitord F Yool afs WBSizik3e0As asfieagenesis, and
reported the results thereof (The Journal of 5

d i ni cdlenehpdoriegavagaougorompogndppusefeb-a$03RSR antagonists
(,b2000)) . According to the report, NPS-2143
S M ISP 6ot es rel ease of PTH, but it did not

show amypdiirachielf eebroBxafpli80bh a8bmpoEn@St&Pd Asited by the
invitro and was free of bone decrease or bone
ifredrleasiong @oemaflat he reasons poi nted out

/Y\NX(C!'{,M—A
. OH
A
X,
%
wherein A is aryl etc., D is C or N, X; and Xs are each
hydrogen, cyano etc., and X;, X3 and X4 are each hydrogen,

halogen, C;-4 alkyl etc. (WO 02/38106) is mentioned.

In addition, a compound represented by the following

7
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zo therefor is too long a half-life of NPS-2143 in

bl ood. That is, when rat PTH (1-34) was adm ni stered
to OVX rat at the dose of 5 gg/kg, blood PTH
concenfration reached the peak of about 175 pg/m in
30°H"t es and returned to the original level in 2
hours, but when NPS-2143 was adm ni stered at the dose
of 100 15 j nol/ kg, i&g\blood PTH concentrati on reached

about 115 ,nut es and kept increasing and
showed abdlit 10 pl/m &% hours later (The

Jour nal of} C i®H hilnvestigation, vol . 105,

p. 1596: 16 (2Q00)% especially p. 1598, Fig. 3). At
thatgﬁr‘ ,‘1'695Iood concentration of NPS-2143 itself

20 was ig; ined at the level of not |ess than 100
ng/ széve\r?'Eﬁ ™qours after the administration. It was
24 hours ljater when the concentration becane 10 ng/ m
or bel ow t'Re undetectable | evel. The above-nenti oned
Maxi ne Gowen et al. reference teaches that a cal ci um
NS i RNtsAgaRi1stethayi pgia toer! ANgxblawtl BS5are each
hal f-1ife provides results as in continuous
cydrogsn atdyemoofetcRTHX wherkydreogemr efss, iand dasand X4 are
cannot. be expected. Thus, st f vent i onal.
c%ﬁ‘%} J}ﬁcﬁré’ 'opla‘n?%\g%ii% G c%@%@ ﬁ?cf“&ﬁ%é‘oned'
the bl qofd-fRB#2ACceR! takpbBAnaANdep2B568LLEE By PELE efb I Rowing
provi de a sufficient osteogenesis pronoting action. O
tfrermilaconvent i onal cal .ci um receptor antagoni sts, a
conpound represented by the followng formula [I] R
X2 X2 R7 ~ X ~X~ oN X3. 4 HR R wherein RL is
optionally, sub tiiﬁ%ﬁﬁ/@;yl group etc., RRis C1L 6 5
_p oal kyl group etc., R3 is

c., R4 is hydrogen atometc., R5 and
al kyl group etc., R7 is optionally
aryl group etc., X1 is a single bond,
Cl_6y4a e etc., X2 is optionally substituted Cl- 6
al kyl enet Dj« a single bond or optionally
substitumgdl, 6 zo al kyl ene, and X4 and X5 are |inked
to formamtpgl e bond, nethylene etc., which has a
superior calciumreceptor antagonistic action, which
can be agm.ni stered orally_.and _infermttently,..and .

T ia Fﬁc?e8§e bl oﬁsﬁ%FPEoﬂcg%t+%t?¥ﬁP°' fnitro etc., Y is
Hracihienueyaby 1 aAde LB T Fhit RPl ¥ phénfl SGlifihyl etc. (WO
(WD02/14259). 15 By conparison of t%e activities of a
O@PG6id) wiishinenthenedope disclosed in this
publication and the conpound of the present .
i nvent £8n298RE1EBAPBURRPURHE IR Sehuhithen fRidowing
FoRLhSi ngly found to have a higher activity and to be
a conpound having a lower inhibitory action on the
nmet abol i ¢ 20 enzyge, CYP2D6. However, there are not

many rggp&L?,eQNgﬁgﬁ/ah ef fective
X OH

(«

wherein X is cyano, nitro etc., Y is chlorine, fluorine etc.,

and Ar is phenyl, naphthyl etc. (JP 2002-536330-T, WO 00/45816,

8
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compound, and further study is desired. D sclosure of
the I nvention The present invention ains at providing
a compound having 25 a superior cal ciumreceptor

antagopi stic actian, i.ch can be adm nistered orally
i %n"t%ﬁrﬁ'tpt'eﬁﬁ ﬁlg:%g [ @ﬁ’gcan i ncrease bl ood PTH
CONGEISHd ALH BN 001008 AGMELERALLY. The
present 1 nvention also ains at providing a

phar maceuti cal conposition permtting ora

adm ni strati on, §hi npriseé 30 this conpound, and
which is effect) (91,4 tic drug 13 for a

di sease oegﬁﬁﬁgufﬂg abﬁornd?pcglciun1honeostasis,
such as 8steoforbsts, hypoparat hyroidi sm

X5 periodontitis, bone fracture,

sis, chronic rheumatoid arthritis, Paget's
pral hypercal cema 5 syndronme, autosonal
Xal cema and the like, particularly a

t herapeuyi c drug for osteoporosis. It has recently
reported™hat the increasing of blood calcium
concentration causes an increasing of dopam ne in the
betee redan Kat, hBa, iXspr Sveard chndine @achf Hhahklpgen' gand the like,

di sease and _so _denentia. The conmpound of the present .
vt Pofo8LaREcBRPectEcP APHET I PEUaf G o uos ti tuted

Rank s %&@.S,eefseiéng nSEPEN4 B B8NS o substituted
i ncreasli ng 0dd "PTH concentrati on and consequent |y
imegadsineg M;0hd gatovalerorioend y O ietc. ,TRssehdeRi lare each

above-nenti oned problens, the present, 1s inventors

REANRRLYd Mett¥Asi eEhYLUBEEs  aRy, 19y e dyiSed aryl etc.,
foun haf,a_cQnmpoxn resen y e fal i RQ
#§r§%|§'(§? eﬁgé’gﬁ§gﬁ£§$o?§€b%g% nlsggébtgrgﬁanﬁ axe
aHRGRAdENtd yaat boRd ,agH, cétc. pes ainiai iverlethtobainkdy CHRs (Re
and intermttently, which resulted in the conpletion :
dfs tthetsr-ds&vc.i IVEnR0OR-SA0EdApBuntiO 299 f eh?e3e iR IAPO48-A,

I i,ng _formula.(1) can surprisingly increase

:I#: é{nﬁggg\%T%rgoﬁ%Sﬁﬁé?%On di sconti nuously and
i nt er malst @nlidagr aR¥abdndseat hycompech@dréprésereted by the
practicality as a superior therapeutic drug for
dstldepdmgs ifermdleonpound represented by the foll owi ng
formula (1) of 25 the present invention is
characterized R tﬁqat a carbon atom adjacent to an
oxygen atopgyhas strpct upe of O (Z)n wherein each
synbolYis<as? i i N beBowS As is clear fromthe
foImeAR pelfi ment al Exanpl es, the conpound of the
pr?%ent 14 i"nvention having this structure is superior
in‘alcium receptor antagonistic action, and al so has

i ntj nUoys L ansi L | PTH secr et agogue
%ﬁ%é%#% §£g§r§iﬁ§?§?w%§a gé%$ﬁ?§tration of the
conmpound of the present invention, a 5 simlar effect
as in thedMintermttent adm nistration of the PTH can
be aXRi which is considered to be extrenely

ef fecti] br the treatnent of osteoporosis. In
addi t i oy shown in the Experinmental Exanples
b ¥pound of the present invention shows a

weak y nhi ‘i tory action on the

(Ia)
wherein X;, X, X3 and X; are each independently CN, NO; etc.,

then W is R;, SO.R; etc., Ry is H, C;-4 alkyl etc., and the like,

9
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1o nmetabolic function of P450, especially CYP2D6,
which is desirable as a pharnmaceutical product. The
PTH secretion action of the present invention was

shown even | ow dose conpared wt conmpopund as _kno
ot BPcs. oEe LRI ofoF 1o B AR AR o Angi ot ruted
TR 2R1OPL1Ys Of ABSONBL N ANY b e0lsishiitited
I't I's also clear“that the conpound of the present
imatditlieme ,has Bs weakowaenefband, Ohetqr,efgnand Ry are
invention relates to a con‘iound regir:e_sent ed byt

¥

he
fidenansgntdyniieihyly  eshydl eFam rRBedit Setefeadyirsfused
apeuti codr Or~9S porpsi: s, ywwWhich
A SBolgREL ol 0 A Of NEOEOIRELS, TR apn ene.,
e Bpalrel edlkar iydepbadeptigeat bbnd entHO R tEr. QViadesGt hs a

followwng [1] to [44(]. (1] A corrgound repr esent ed t%y
ey aflgnitoRend . f 6HRw| @s( 15, Haetphhre®eeuf{R 4(Q2-510636-T, WO

C l e_sa enf j I tive. f.
SRLPAsR e nEPorRapPEl Bonle: ARLSPR2 ST ) | B
abbr evipgt adcagrcanpaybist))a SomPodrdd FegiesMifiedi by fthe
is Oor 1, pis an integer of 1 to 3, H3C CH3 O-~\ N
fodopipg ORBmply 15 R1L is a hydroxyl group, a ClL 6
al koxy group or RA, wherein RAis RC CC (=0)

O d _4al kyRene-ld- or OH NH, wherein Rc is a C1_6

al kyl_ group or C3 cycl oal kyl group, R2 and R3 are
thg/szahg yi/f \?‘n_d eagh is a hydrogen atom 5
a fNydroxyIRgréup, hal'ogén dadom an amino group, a
Cl_7 acyl arfi no 0 a halo C1_6 al kyl group, a
carboxyl group, a Cl_6 al koxy-carbonyl group, a Cl_6
gL0 . k QWP c1 I -
g’%lg%,xna&h;%} o%y«{%a{iee% %ﬂrﬂ dr %)l%(,yqae%% Cle}:g. ; ¥§ Al Klnon
soyktiicieed ob al kybsgituped andhplaikergil, gikup,etn., 2 is a
aral kyl zo group, a phenyl group, a ClL_6 al kyl am no
gpyapens BpndciOeetal kyRy) and Fe gFeupach imdependently methyl,

al koxy-O 6 gl kyl group, r t gr opp; .a.c
I
BirPerREli Witk 9 Q1 R0 sAaHPYOHOLLEL NORPriM, @H BZcaNdRR3is H, Ciq
are joined to forman ethyl eneoxy group, 15 X1 is

aCkgl, etC=N-A-Rrmokggeni sit CHeClle , aa sepvafentt dgndz 4., and X
- S, gg - SQe-, CH2) mil-0-, -0 - (CH2) m-, -

¢ere) f lwr}g-fm#m) me-, - (CH2) n8-N (CH3) -,

-N (CH3) -, (CH2) nB-, a C1_4 al kylene group, -S02-N

(CH3) -, M (CH3) -S-, -NHCO-, -CONH or a C2-4

i nt egér @ to 2, X2 is -C=C-, an oxygen atomor a
sul fur R4 is a Cl 6 alkyl group or a C3_6

wherein W is R;, SO;R; wherein R; is hydrogen, C;-4 alkyl etc.,
and the like, X;, Xz, X3 and X, are each independently CN, NO;
etc., R; is hydrogen, C;-¢4 alkyl etc., and the like (JP 2001-
523223-T, WO 98/45255, EP 973730-A, US 6294531),

a compound represented by the following formula

10



R5 is a hydrogen atomor RB, wherein RBis a Cl_7 acyl
group optionally substituted by a 25 carboxyl group,
Y is a carbon atomor a nitrogen atom and R6, R and
R$ are the sane or different and each is a hydrogen
atom a hal ggen omRa Cl1_6 al kyl group, a Cl1_6

Xy gryoggs/Ya 41,6 al kyl group, a halo C1_6

\y ra +Ngroup, 30 a hydroxyl group, a
cyano group a niggro group, a phenyl group,. a C3_6
cycl oal kyl ?]oup, a di (CL_6 al kyl) am nocar bonyl
group or a ydroxy-d _6 al kyl group, or adjacent

YT Bf B! Rebe: Oy SIS mropmspoi. 5? and R

yar®- ea(@l"zl)ov@' aﬂ.fkyl (e@dZ) R3-is whes€litutdd irmaphthyl,
integer of 1 to 4, k2 is an |nteger of 2 to5 Uis

asub st byred fol@md @toprovidés 2hbylenerere: ank ks atkylene, Y;

bot h en and nis 1, h e

> GO ORI i £ 02 RBES) HinerdPn 200t r oD o af oh 0
b?ﬁﬂ?ﬁbéﬁ rﬂmoo\i4®@dAa lth'st l6022R9alom i s bonded to ring
W 2] The conpound of the above- nent i oned [1], which
hascqmpoundxrdpqyaennadwbwephesénﬂédwmygtﬁermolaomnng
formula W O wherein each synbol is as defined above

in[1], or,a pharnmaceutically acceptable salt
thereof. 1pb [3] The conpound qf, the above-nenti oned
(1] o 2 p¥rein n is 1,’;<;a phar maceutical |y
accept o@: t ot her;zf_{F‘Nn (EH L aWracti ve: form
t her eof . }*The co und of the above-nentioned [ 3],
wherein 28 n®d—N i's®, R1 is a hydroxyl group or
a Cl-6 al koxy group, and R3 are the sanme or dif f

erent and each is a hydrogen atom a hydroxyl group,

WHEHMOGEX AlsOMitad @FcNQ §r @8phydrbderd @bcagyd ais iy, alkyl
group, a trifluoronethyl group, a Cl-6 al koxy-car bonyl
10 g@toup, Ax 4B @h@lnkréxyngpb@gylaeu: 6 @l kg ngo%rpd la is"1-3 (JP

I[;L:/lo )%yz&rg&?p 'awéyH??bgga?wﬁgzﬁa?bé?n%iaf E?l? am no

H Udhgdurd ri:'etprr‘ésg!hQHB bg' thé EBﬂl&uﬁéefoﬁhM to

form an et hyl eneoxy group, 17 is -CC or -C=N, X
2is -CGC, Zis -S-, -S0O, -8(2-, - (CH2) nmt-O0-, ‘0 -
(CHQ) ml- . : My, (CH2) nR2-, - (CHQ)

-N (CH3) a Cl 4 alkylene 5
group V' wherein m, n2 and
n8 ar e "saCR R4|saC16aIkyI

(CH,)
cy:pl oal kyl group, R5 is a hydrogen
atom q 4 carbon atomor a nitrogen atom and 10
R6, R7 and R8 are the sane or ‘different and each is a

Q)ﬁ% %%%nlxkg;;) agohgltggen aignz:hfogng @Eé(yl Cgrlcyﬁlﬂi'rogen
15 etc., W is oxygen etc , D is hydrogen etc. and n is 2-4 (JP
2002-522532-T, WO 00/09491, EP 1104411-A) are described.
Maxine Gowen et al. administered a compound having a CaSR

antagonistic action, which is called NPS-2143,

11
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or adjacent R6 and R7 are joined to form
-CH=CH CH=CH-, a pharnmaceutically acceptable salt
thereof or an optically active formthereof. 15 [5]
The conpound of the above-mentioned [4], wherein nis
Rl is a hydroxyl _qgrouyg or a ClL 6 al koxy

c di fferent and each

Qpgen_at o ) @ a Cl 6 al koxy
i - | KIN p,~ X1 -CC, Zis -S,
v ( ) H - O -O (CH2) m - CH2- NH-, - NH

(CH3) net hyl ene or vinyl ene, 25 vvherei n m
i's 0 or 1, x2 N 2048 , R4 is a nethyl group or a
cycl opropyl group, R5 is a hydrogen atom Y is a
cay [DVX atans @radlyi bhdgmeaateey]l Bhhdod0cehcerramibrRGand bone
are the sane or_different and each is a_hydr

eﬂ%*ﬁlté! HheFeat atbRTEPYatesting kb BPEeAL oF NPS-2143 on
a pt% ré ng angﬁdRZS o?.t L?ggsgg?ﬁ?fﬁ@ tl%?gk Ct_l’l‘_l'lca_LJournal of

TRCEUTi’C cep ereof or an
QtirGaddly Iniz%saﬁtgawoﬁor wolherest . pp 6] 159%-T60¥ o 0f) .
t he above-nentioned [3], which is selected fromthe

group éeesirsinggtef the report NPS -2143 significantly promotes
44&%&%' Y [o(fzg)ﬂ-ls_ bhi- 62518008z hélnyp helvlde B W on
%s»eeiowa@e:] addN¥dEBY Y RASBOXH ] eihy&] Phe Py | ¥ Y bone

izl[@e[arre[ e2RpoBe[ fick8ase uoranel-afettihe pleaspnp- pogpthg] out

2-yl ] 2-h ' .
SRR SFeri o3 hetn B JRLATOF o &F| NESTRLAR jf blood. That is,

@h@% EHaxl B) 2 -ghi- &Qgpm%fgtgré@)f@ d(Bt P PrAPNe? dose of

] am no ydr oxypr opoxy] ethyl]phenoxy] benzoate,

4- ﬁ:&v’ki’g [bZBbd3Ptﬁlcém@&htfwtmh 2réddhelt i \Peakopanabout 175

| Tam no] - 2- hydr oxypr opox eth I henoxy] benzai ¢
%)(g]/a\ 1n] 30 m){nutegpang rg urne op the c;glglnal level in 2

f.gﬁ:%ls[ 1b[1(:2+3£z3§h{:£§ Z5aphnold ;?é?'#%i%enox %D%s% of 100

J'am no ydr oXypr opox benzo
gﬁbﬂ/ké ERe bilood ﬁ%)cd&eﬂtfétlon reached about 115 pg/ml in
4-chl or o- 2-f | uor ophenyl) -2- | propan-
ym]lamtﬁg] anhyﬁpbxymmlf}%téW%/ | PrasrskAbaydn 18i0c pg/ml even
T Boure. dasey. éTPflJegrPP&oPé FLABARPRoRERSPFi92REPRy VL. 105,
E;Qegs ~Zeh] Qﬁbb‘@i Ze%y ?&oxwdged hxﬁﬂgoh@r)oxy]

nzoi c acid,
(3-fl uAtothatrettryéphEhg/I}:)locZi rce:trtqdrprmiamn of NPS-2143 itself

ge%d ag.nmr:]gln Z‘g rgr)l(g pi’ f( nye t hg/ | ]lpehsesn%)fya]n %'BZ ng?ml even 8
f]i_o{zlgs[ 2rbbz [{RE) adald ds{naphihal @3- ¢a¥l »22n88EEYI PEOPAGhen the

gbhaentogt 2ehybecaryer D axg/nelt fopt [hpew [thel uypdplieczebde level.
aci d,

3-[ 2- [Th?(mvwﬂtn(mtmlé@ Fapiepn. 2tydinhy FEEEESRCS teaches

&%gggy]

8{1% % %eny io?{:é( Nzol c&%\m SZF h[a'ilm[gza 0 ﬂo?gRleOd
h31f{-li.ﬁe PPovides ordsupiddphienydontiduous administration of
met hyl propan- 2-yl ] am no] - 2-

RYHr onypreporygrs magpHamagaden nanmetz siec e¥pegted. Thus, most

of the conventional calcium receptor antagonists continuously
increase the blood PTH concentration and cannot be expected to

provide a sufficient osteogenesis promoting action. Of the
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30

4-12-11-[(2R)-3-[[1-(3-fl uoro-4-net hyl phenyl) - 2- net hyl
propan 30

2-yl ] am no] - 2- hydr oxypr opoxy] et hyl ] phenoxy] - 3, 5-

di net h Iben oi C .ag

LF‘ITE"? ) °§l['~‘[1|““‘( XEERPEPE- 3NFREBPOPRENYR ) STRRIH |
berted }b]aymt%@ f%lﬁwaﬂéy%%ﬁﬁl [1]
et hyI ] phenoxy di met

benzoi ¢ aci d,
4-[2-[ [ (2R) - 3- [[14nap§1thal en-2-yl) - 2- mathyl propan- 2
yl]an1 0] - 2- hydrox xy] et hyl ] benzyl ] benzoi c aci d,
Wi I% [1 x‘( naply{’hal en[:2[]yl )

p’r
yI?an1no? xypropoxy]ethyl]benzyl]ben20|c aci d,
4-12-11- [(ZR R[ [ 1- (napht hal en- 2-yl ) - 2- net hyl pr opan- 2
| 1 am no] - 2- hydr oxypr opox et hyl henyl thio ben20|c
ggi]q;eln ]Rl J.syoptlgr?al Yy syl:]lbstlgu‘gec{) ary%. grou]p etc., R? is Ci-s

al[kyl[ IIO(JZR) C3-7 L:yc oggﬂyf oup2 g{'.é: 2- 1563 gylh@dgeﬁyl group

3@&@de]16341515)@£<5@%/:}9@%&%02€§ h,xé IdSFaflaykS Wid yld kANEAl group
C acl - 3-
(&t@pht RAl &9-OPyignaPlyresuhe trtapled 2ryl group etc., X' is a

i n%]on%,h}éld_rsoé¥lgyfgr?éyi€ct: h}llipqesmgpsclilo%%?.x gsgsgiituted Ci-
g- £i£yiéﬁé (20 4% Gl kiagashbBabeBr2optl oRa By NYIBE OPANed C; ¢

pllkaitiene], - andyyt oa«;cpr)&paxy] éuhybqiphenybmm & 0% img bey | Hdred,
nzoic_ acid, 15 2- - [ (2R - J Jﬁ
(“ﬁ&ﬁmlﬁgpe ﬁfg, y| yhlgh nléilqs,yqa ﬁ\gﬁ,%ﬁg@r cal i receptor

r
PP AREr S FeERy 1 BRRE con g acningstepeq praly and
(ARerm3ttently, (élﬁ@ hvblli]ﬂi:le Nean yir)cr&sﬁatﬁl}dqﬂ @Tdcdncentration
yl ] am no] - 2- hydr ox prqgoxy] et hyl ]
gﬁéﬁg;@y}ﬁﬁpﬁyi olrtemmittently, is disclosed (WO02/14259).
§v) pBinbd A&ZR)OE 1L 08Pl £ | donp T WiRE9R* he scope

whkambped- znhﬁm@x?wmwﬂ&t harld phed eofipsRindy lolfb@he0bresent
c acid, (2R) -3- [ [1-

iaventben, ;ftlnet eothpdeng | 9f -thermredqntogayvention was

%ilﬁlyfl'?g%g&&yfﬂ%?% %/ a&\gegx%]lgtqllfr activity and to be a
éan{oguﬁé ﬁé@fﬁg%[ifwéﬁ frlﬂa%océwméébio?hw%e2m€%hhmlc

| propan- 2- am no] - 2- hydr oxypr opoxy]
enhymiapoﬁhmﬂ nmet hyI ] benzoic acid, 25 3-fluoro-4- |

[2- [I- (2R) - [ [1- (3f|uoro4rrethy|phen L-Z- )
met hylfb'?‘t’)?)‘é?lrQ Wﬁ%ﬁn%ﬁﬁ @mmfﬁm&&ﬁyp& wr:i4 n effective

F%ﬁﬂ%ﬂéfuoro 4- net yfspﬁﬂﬁeﬁ)d' dyl[r13r0|[oa§12R) -3- [

2-yl ] am no] - 2- hy d Dasylosrey Jokt h;tid pimxmt;d]«met hyl ] - 3-
30 net hyl benzoi ¢ aci d,
4-[ 2- [1h¢ (prgsent [m(esmqybraddw @&t BFIOVREARD) azcwpﬂwd having

d
B A AR- GRASNENL o wnicn can o
dah?nidtéfdd)ormllyl -dntt fﬂﬂ#é&ﬁn‘l’:t‘é@l&'l&' paadywhidhmeahyincrease

propan-

]Ql‘m aﬁ’ﬁm"w‘pm@W sioopndimyopsianerg] 18tarmi thently.
e rdfetbAnvention alaaaias, e PRgVAALRG! 5 BEAETAGRUical

EERPEEY + Pon, permitting oral administration, which comprises
2-y1 ] am no] - 2- hydr oxypr opoxy] et hyl ] phenoxy] - 2-ni t r oben
his coampaind,- it whiich ic2Bffedtifve] 4s a therapeutic drug
(3-fluoro-4-nethyl phenyl) -2-nethyl propan-

2-yl ] am no] - 2- hydr oxypr opoxy] ethyl ] phenoxy] - 3- chl or obe
nzoic acid, io 4- [2- [I- [ (2R -3- [ [1-

(3-fl uoro-4-nethyl phenyl) -2-nethyl propan-
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2-yl ] am no] - 2- hydr oxypr opoxy] et hyl ] phenoxy] - 2- chl or obe
nzoi c acid,
4[2[I [(2R) 3[[1(3f|uoro4rrethy|pheny|) 2- met hyl

R R

aL %sﬁ@oﬁéf@é& 4- H%JBQM&ldl%hWb@ﬁbB%ﬁEéBma,
2-yl Jan no] - 2-'hydr oxypr opoxy] et hyl | phenoxy] -

t pefiodennet iy bermoifiraadiute, osteoarthr1s1s, chronic

4-12-11 2R 1-(3-fl 4- met hyl ph I t hyl
% [ tc[ygi a)rthI[]!:tlS(, Paguegcros dlré%as)é ph%zrr%r)al hyrrgen\éalcemia

%Mﬁm\@o eSO IR S/pwuchRReRIXY hnd- £heol 9Re,

4pa[:£tidu1d1218) -a3-tHeraputtiloodrudy fflolrommbepph:):sis met hyl
propan- 2-yl]am no] 2- hydr oxypr opoxy] et hyl ] phenoxy]
ben20| c %d}éﬂi r@qpn t4y] Xepprred (th}: The E.nFIea51ng of blood

(25 FALH LA ATGI L o B DAREARR025¢ copanine in che

rB@é:Pn &d kheh BroRvee W icoaldit isac ept Qbkﬁlﬁébh s disease and
thereof or an optically active formthereof. 30 [7]

mmunahef compouhdvef nthe | m@%lel[ln]lmrer]!?qon is also
wher ei n arnpceutli ca accept abl.e
[ htred e aheunly (BEG Fo FariiRebes A1388 ¢ and
Tci@némréplﬁ&aqfsé he abeveaBRAY 8neddl Pru L“Bﬁééhﬂrafhérﬁ} and
O, pis 1l Rl is a hydroxyl group or a Cl-6 al koxy
gangequenty dmetread iage bilbeds aad cénmdcbheerhration.
each is a hydrogen atom ahdro yl %éf ahalo

E‘g%u

atom aP &ALYE ﬁbOé(eCTe?t 389 HF pthe P Pesent

t n
afﬂélérg%ﬁ%;aﬁﬁélgrc%&%ﬁ%te% ?étgpggggg%égﬁgigg Yhd, UOUWD . result,

heslimak yehat @ cdimppungr eepreaefife@ bBikehgl fglbowing formula (1)
phenyl group, a benzyl .zo group, a di(d -6al kyl)am no
g}?%p? FUReTHOL GadCaup, T6FePROY ARBAGCOBIBEEC| F HERP ¢ ARd can
L]} t X ro
né‘é%n%.s& er&e%ryaé%yesggfikﬁteinl&&tf§ &Igﬂih rggulted in

group or a

Gcstfé eniplletdoRURE the Beekend hitengesnat aMcohpound
carbon atomor a nitrogen atom and, 6 7 R, R and R8

a:repneh?@rnst@msbm tief foddnwingdfemonlas (B) hyzm o%}éTFPnSlnle

h 8 Cl 6
Yo i, PlopoRnashboRrBrahioR 9 Rre s B by, and
1Q'fﬂ3m%gﬂ’t@'§'=ca‘nd ;ZLQ areﬂﬁimﬁﬁébﬁéaw’o AHPPipR e icality
salt thereof or an optically ~active formthereof. [9]

H>e a:@lmp@lmdrofthelrapabwe dengl DoedofBdopa@sidn n i s
0, 225 Pis 1, Rllsah ou a Cl oxy
gr oup, ARECERAURS £P8r?ﬁ% 76r%a? Pollowin aﬁ?qf"ééan (1) of

15 ﬁg!} LRge @n@%ﬂ%ﬁn 1ngf19§¥1:t3f:£’i‘@d £n 3l D980 &HhBn atom
an am no group, -7

adjacent to an oxygen atom has a structure of

wherein each symbol is as defined below. As is clear from the

following Experimental Examples, the compound of the present
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acylam no group, a trifluoronmethyl group, a C1 6
al koxy-carbonyl 30 group, a Cl1_6 al koxy group, a
al kyl group, a hydrOXY-d -6 al kyl group, a C2-6

al kenyl, grou a enyl . grou a. benzyl_. , .
drvertact RoPyadi RBLE BrEietoee Mo et U oot

RedepitBr) 8hR8GchPst 8 M ehi 84 hydedenrso HaR ddcshtihuous and
-C=C or -C=N, X2 is -CC, R4 is a nethyl group or
arayshiapoop}| PIHospcrefigogua aydiayenAscordisayyi sb#

carhon ato R, R and R8_are the sa

d_6 ! _ .
afriBistEaahaneatnthe SOTRRIRY et aﬁfbﬂ?npe{esr?g{%g%%e&t&&n, a

i a rQup; pr Gln: ﬂﬁf@?& Yr4Pini Hration of the
% Jgéﬁlgﬁt Eﬁégggdg%fgrgﬁje ol nge to or? m - CH:nCJfI—I- él?lzcl:fl-n, a
pirar eaaevti gahliyvadceph bddh ei s atdnd ivbrmsaf wr been extremely

optically sO active formthereof. [10] The corrpoaag .
sfferEinBofernthei bRRATITIT Hhi RH§POIRT It edif FOM ELON, aS

) et Ir > i

PP Euf P sERRE ISRt e ftat Eadipiddinetdn ign compognd of the

b&_@geﬁgp&ﬁ??ﬁi%&( %ﬂ)x&wi-mettwlk bi ssitord, earttiony loinc the

aci d, - - - 3- - . .

retehbdio- guﬂt‘gbwlbp@én@‘ﬁé - 23R ¢AA k0O BIF2R6, which 1s

Hbapol- 22Ny iR 000Ky et Y™t RLPbRRCDYL e on

%’cg&_’bfé[ égg%é- bEdséBe chhe e formaidy | iy levedr Mokhope

pgﬂnpar'rad] w2thyalr conypowpd>ad ctgur -1 fmeny| Bhgheeypound of the
boxyl i id, _ ,

BECORnY  sRyo8k Lpa. vas cHinvres ARSI, OF. 25AGERSGP =0

3??2%#%%??2- o S e R P e C P R Ry | as Present

davbaxybnchasi 8, w@bk 25id¢ dffdcf2R) -3- [ [ 1- (2,

3-di fl uoro-4-net hyl phenyl) -2

nmet hyl E‘f’lﬁpaﬁege%]iamﬁ%ql@ W%@ppr%@(ﬂowp] _rgpresented

t byl bj - 4- ljc, aci . + £ L st
gg[h' '—a[ %gg@%&:ﬁfﬁﬁ%ﬁo{@ '2% :jcuao]'rcolr]JJlﬁnenryelc)e-p 2_0 ﬁe? ﬁy FS?MS
8RdNaZtherapeutic drug for osteoporosis, which comprise this
yl ] am no] - 2- hydr oxypr opoxy] et hyl ] - 3- met hyl bi phenyl - 4-
gompavnhdxgsi an aetiive ingredient. More particularly, the

Brakinb 2RaAtLbd {20140 ook "RSIMANE Zomy L P!
{11 a8 Bahpdatly  SpyRs PRy Iy fitld FoIRMINGifeROTE- 41) , a

car boxylic acid,

phafiafé@R) e8]y la¢demtahle Saludimueafylor- 2nepPhirplsy
- 2- _ . .
SPTARPNEPT- FYRIFSRS pRARBAARRIRA ORI BopRengPiasctively

?ﬁggﬁ%téda%ldﬁ% unSd [ ill)-)(:napht hal en-2-yl)-2- et hyl p

ropan-2- 5
yl ] angno] - 2- hydr oxypr opo
hyl

Cl-6

7] et hyl ] bi plreny¢mS- car boxyl ke

aci d, ¥
2' - 3 1- ~2- /- 7
yﬂ# 2 [QE ¥ xy]méﬁél‘(% ﬁlgééo}* (1)
yl at'e [ (&y& op 1) [ (2@R>-3° [ [1- R®

(naphtg?al en-2-yl) -2-met hyl propan-

2-yl ] am no] - 2- hydr oxypr opoxy] net hyl ] - 3- net hyl bi phenyl -
4- io,carboxylic acid, 2'- [1- [ (2R) -3- [ [1-
YR&phthal en-2-yl) -2-net hyl propan- 2-

n is 0 or 1,

p is an integer of 1 to 3,
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yl ] am no] - 2- hydr oxypr opoxy] et hyl ] - 3- net hyl bi phenyl - 4-
carboxylic acid, 21 | (cyclopropyl) [ (2R) -3- [ [1-
(3-fluoro-4-nethyl phenyl) -2- 15

hyl - 2-yl 2-.hyd t -3-
VA B RS, BRuRe) o2 ld e gkyRy oBesd L
opaE]vlhéfe?fﬁ B li1 rE30¢ (L6 @=c [Rikpl e Jor2 omeip, Pr
yl ] ami najege ity Rodppeofexy kékirtl bréupebhyhbCpheaytldalkyl group,
| i;c acid, 20

o [%n‘{ EORPLS- Ehe- pame| 05r GLELRESRY| BRENGRTE 215k Hjyrogen atom,

0 o
VTS FE s POt A e Ty - 3P aP PP ERERy ) 25
ca?ctsbrmwincc avub, & hald Q{rsl apkepygrohp( 2&) caBbokyl lgroup, a
(4-chl oro-2-fl uorophenyl)

G A T oA A GHED2. y e ox FBKOBEXGFABR hyR [Bato Cioe
yLbi phenyl e 4- d
A s SEUR G a1« ised srovp,

(d- Qrﬁdyl%rﬁﬂd—l@rsoﬁmkﬂw hrodp, a Cz-¢ alkenyl group, an aralkyl
nmet hyl propan- 2-yl ] am no] - 2- hydr oxXpr opoxy] net hyl | - 3-
NETInE bidp reny 4 greupox @ Ce-sagilylamino group a di(Ci-6

DL Sl (3 D 0L TRt YRR Vo5 ™ Wl feapro
YA RP NQ - IgRenpY, oaom]t%hzgh:bu% rrstxha%bwhﬁwl fbup a

car boxylic acid, 3-nethyl

(;Sx.perzh-dilrrmtdxyzluphemyla) pyirolldlno group, or R? and R are
net hyl ropan 2-yl]Jam n dr oxypr opoxy] ethyl]

Bl 1ty E0ATC 20p 64 3&%83 gr°¥8'

%(;;n[i%o][-&z 28); 3= ELik= { 42 e Ry AReDNIn - TRtV U 0RARKS - V!

% hésir@eypr—mexy]-wwu BCcHPL0-bi preenydH #acar BACHL) £-NH-, -
acCl

Z‘H‘[(P*{ZQ@R) 3-(CHa 2N FHo o NEHId XY EHEWT) - 2- Gres 1}y Lene
ﬁ%po%% nol- 2 ﬁ %H‘ﬂxyprgp(gx ie?%@l] Ly Hyl bi pl'lile—nf/)rr 3. Cz-e

Gﬁﬂ@?&)ﬂ]e‘n@

-[1-[(2R) - 3- [Fl (4- et hyl phenylgl 2- met hyl pr opan- 2- ylg
am n@]ereln ml, m2 and m3 are each an integer of 0 to 2,

ghﬁdr Oéygiopoxy(lf}ﬂgl ]a\3 oxTnec{rTya{ bhﬁﬁr}yl 6:45‘?6“ boxylic

@dhgl HOEOPhLW) grsup Q:r cycloalkyl grouP
met hyl pr opan- 2-yl ] am noj - hyo?r oxypropoxy] et hy f—3-
REt bhy| &i ppengger - a:mdooocyIR ¢ acid,

)1 | ARERSAR RO chyfpr by & 2‘{‘2?“14-&"&3%’ BRERgFaRed by a

15 2 1- 2R) - 3-
((:ﬁ;%%)i akgr]iagkgrls) 2- met Lyl pEoEJan) 2-

wi hanane]arBohydtemyoroaonyi:ﬂbM]aﬂanmtdrm(ybl phenyl - 4-
carboxylic gcid, 2'- [1- [ (2R) [ [I-
@napﬂt ke R 2ayg)thg ﬁ%‘f“hyﬂ”br%’p@?ﬁ@nt and each is a hydrogen

UL 005204l Sxupr 0RUV] e W] "Gk 1 \QLOIKBNY Group, 2

car oxyl c

&alblcﬂ_(szglkiii[biovﬁﬁ f 4 U4 Do 4e,1p t 4RI &MBup, 2 -ameialtoxyl group,

ropan- 2
a ]hamhrm;]ylzgmgpoxyp pypmypespnyh] aznitref gyepgmeehphppyl group, .

|
| Io gng:YElOfi{c}/g 2%5‘%‘%? ? fali ‘f’n&%‘hf I%lgr})fn%rﬁoc?rboml group or a
ﬁpa%?gy ép Vel Ryl notodp | hy&f QYL AOR® 8hBYR] are joined to

bi phenyl - 4- car boxyTi c ‘aci d

Forfn| ~CHRRY-GHECH- { 3-C{OH HR @Gy )~CH=EOR) IHEHEGHN-,
2-

yl ] am no] - 2- hydr oxypr opoxy] et hgb] -3-(trifluoromethyl)b
i phenyl - '




4-carboxy|ic aci d,
[ 1-[(2R) - 3-[[ 1- (napht hal en- 2-yl ) - 2- net hyl pr opan- 2-

%lc]ﬁag]‘flngw | gygéﬁéy rogoxy ztiyl_l - 3-i sopropyl bi phenyl -

3- e%}élre%n ki- EEZ& 3ntédetf 3of | HOES-4; Nt hyd phendeg?dr o
nmet hyl propan- 2-yl ] am no] - 2- hydroxypropoxy]
et hylo] bi,pk8nyk- 4n25ntegéoxgfi 3 twibl,

éﬁg&(lgga&ZR}la% Lr{ulan( 32 P R 40 hythptfl ogen AN VAR NP R 1,
fh]eﬁ”knghoﬁlaygé 9%3/8%8198)(&"3:1%{‘3/{11&?’ 1SOPRQBUL L RREYd in sulfur

carboxyl1c aci
Atohl dxso}:zsnﬁad[te[b?ﬁt) -B-41d -4 najptitdgere retdny |i)s- Domeleldy to ring
| propan- 2-yl]am no]-2-hydroxypropoxy]
@thyl]phenyl]pyrldlne 3- carboxylic acid,

-[1-1(2R) -3-[[| - (napht hal en-2-yl) - 2- net hyl propan- 2-
yl]anino]-2-hydroxypropoxy]ethy|]-3-propy|biphenyl-4-
101 canboyymi 6uﬁ@i«§|f the above-mentioned [1], whlch has a
2,3-dimethyl-2"-[I1-[(2R)-3-[[| - (napht hal en-2-yl ) -
ﬁenlﬁygpré'paﬂnzrgp;gwm:ﬁd oy xEplayeng £ ormula @
ethyl]blphenyl - carboxylic acid,

-[ 1- [(2R) [[1 (3- flqﬁfo 4- nethylpheqyl) 2- nethylpg

o*} 2- hydr oxypr?po y] et hyI ] 3- %yl bi phe ¥
acid, 2- [ (@E&) R (1')
= ¢z )B p enyl ) s
opan- 2-yl ] am no] - hydr@gypr opoxy] et hyl ] R
phenyR pyridine-3-carboxy|ic acid, 20 3
5-dinmethyl-2 "' - [ I- [ (2R) -3- [ [ I-
vhapbéihabach 2syhbol 2is as defined above in [1], or a
rret hyl prlbgan 2-yl ] am no] - 2- hydr ox;gpr opoxy]

ehayreeepREea] 1Y -2ceamicalAe Sald
2-[1-[(2R) - 3-[[ 1- (napht hal en- 2- yI) 2- met hyl pr opan- 2-yl
] am no] - '

@3PY'QHQX&MW]@E hyrd éﬁdﬁ-mmmdlcréd- qanbexyl[e¢, wherein n
acid, 25 2'- [1- [ (2R -3- [ [1-

is- Hu@roa@mm 1y ;_a.qmgtﬁbd..eo gﬁtz:thergof or an
gall%%fg%m‘? V%g{%t?{ ogoxy] gt hyl -2, 3- di met hyl bi pheny!

-[1-[(2R)-3-[[ 1- (3-fl uoro-4-nmnet hyl phenyl) - 2- nmet hyl pr
opan 2-
V4] afhe ofer@pdiyt oy privp @bdver-meniti®ngddil@dt hyherphany|
-4- 30 carboxylic acid, 4- (hydroxynmethyl) -2'- [1- |
R 1s- [ [1- (naphthalen 2-yl) -2-
% %gropan-Z-yl]anino]-2-hydroxypropoxy]
et hyl | bi phenyl -3- carboxylic acid, 26
thsohumybrbxyﬂlgkbﬁﬁ)eﬁ g[ Ci-6nabkdiml growdp yl ) - 2- net hy
Jpropan-

)ﬂ’}dalﬁ nBFe2LRgdPBRG pPEpBATTREFRYT | BRONBAGE - 43 (3 B¥FPgen atom,
é%ﬁiﬁ%)g%pﬁ%’l a( §‘ %o@orn 0- an: it ﬁyl Bﬁl anI ?rouﬁet ﬁy?

tno group, a trifluoromethyl group, a Ci-¢ alkoxy-—carbonyl
yl'] am no] - 2- hydr oxypr opoxy] et hyl ] - |sobutylb|phenyl
greuR hox\i-c adiaxy group, a Cis alkyl group, a hyd roxy Ci-6

%b]é}%i 2&1:(02&_\3 Ey [C[zls (a:ikfelnu r %rAéug%t hyI S{}X' 5rguge toIIJQr'izyl
??.L&Lqm rw]d12rd1yg;£r1@<>ymra9ﬁ%y]g%hpl bréa( hydeexypsapy! ) bi p

enyl - 3- carboxylic acid
o -R3 apaza)’ -8cé [{oirsed |uprioun rast hH@REOKY2 g¥euRy| pr
opan- 2-
17
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i 0o yl]am no]-2-hydroxypropoxy] et hyl]-3-(2-nethyl -
propenyl) bi phenyl - 4- carboxyl i c acid,
-[1-[(2R) - 3- [[|-(naphthalen 2- yI) 2- met hyl pr opan- 2-
y lanmn propoxy]ethyl] 3- hydr oxybi phenyl -
ra&y"#@za %)1%’ - [i-[ (2R -3- [ [1-
(g?fl§unagcé nethylphenyl) - 2- met hyl pr opan- 2-
yl ] am no] - hydroxypropoxy]ethyl] 3- hydr oxybi phenyl -

CRT:bS)X‘kﬁ'f ,C -804, "SOz ~(CH2) m1—0-, -0O-(CHz)m-—-, —(CHp) mz-NH— -
3-eth [|-(§$R) | -(4- chloro 3-f 1 uorophenyl)
T epan 2(GHz) Y, 3= hy ol 6X5Profdk Yt he FWpﬁéhylene

yér‘fkjpzc?“z %Qllk%z{’%h r 58P uor ophenyl ) - 2- met hyl pr

opamnwierein ml, m2 and m3 are each an integer of 0 to 2,
yl] am no] - 2-h droxypropoxy]ethyl] 3-isopropyl bi phenyl -
434] d&r BoLyisi @lkgildgroup or a Cs.¢ cycloalkyl ‘group,

%P'E% L(% bronglaQB f1 uor o- 4- met hyl phenyl ) - 2- net hyl pr

W]ﬁén&@ar%dw@t@ww&mm]t%@éh] a8oMml- gRANY! propyl) bi
phenyl- 4- car boxylic acid,

.'»_R netRhyan@ R Brje( 2Rp- 8ajelotndpffhakan- angl $ach nis Hylhydrogen

an- 2-

°é‘in oE2FARF R SEPPr ofokyFefh¥ T bFPRERYPE 42 Gro Ay group.
Qﬂ Ghdja ent R® and R’ are I'|01ned to form —CH—CH CH=CH-,
3- nethyl -] 1- [(2R) 3-1[ I- (napht hal en-2-yl') - 2- met hyl p
ra)ﬂﬂmxﬁla&eutlcally acceptable salt thereof or an optically
éﬁ%an1no droxypropoxy]ethyl]blphenyl 4- car boxylic

ve orm t ereof

4-fluoro-2'-[1-[(2R)-3-[[ 1- (napht hal en-2-yl)-2-net hyl p
ropan- 2-
yil5]jaimheo kcompuado v ¥ pirapodpbee e bi phedy| 4 B, adtdxnxiv i C
aci d,
2 JFIJL(ZR) 3-[[1-(3, 4-di chl orophenyl ) - 2- net hyl pr opan-

an1no] 2- hydroxypropoxylethyII-Z nmet hyl bi phenyl -
(Rélr bexy| hgd A6kl %roup or a C;-¢ alkoxy grouF
6- quoro 21 [I-[( R -3-[[I-(napht hal en-2-yl)-2-nmethylp
.PopandzR are the same or different and each is a hydrogen atom,

4R T AP CBPRL S BILE S S,
gifigor@=@l [I-[(2R)-3-[[I-(naphthal en-2-y|)-2-msthy|p

ropan- 2
ﬂlhanrﬁe} 280y dr 689 pt,0 F00CH, bl -, b-PhRd 0L )} d - ¢ ar OB NH-C, -NH-

§§f[{'ﬁf§ﬁﬁ)34 pethyleReoPEpRaRYESRe: net hyl propan- 2-yl
]a

2- Ebgg%gigr%%oiﬁlet%yl+53-nethylbiphenyl-4-carb6xy|ic
atits -c=Cc-,

2,-[1-[(2R)-3-[[I-(3, 4- dlchlorophen{I)-Z-nethyIpropan-
g_ iy methyl group or a cyclopropyl group,

:gén ygro(gvdfogog\mpoxyl et hyl ] - 3- et hyl bi phenyl - 4-
car
2- ibu@r@aﬁﬁoﬁ'af&r@%r%[r[itz{d’&ihté}_ainen-a%@ll) 2- et hyl p

??4 130 n@ti R gk oty remmex e tdiyfi fleriguite mpid- #achr hex§l hgdrogen
S50, o PalPaRI T EIRAE B (Gire Al MEOMR/ 205 FI3aREpf, R and

RPrapan dited to form —CH=CH-CH=CH-

2-yl']am no - 2- hydr oxypr opoxyl nmet hyl | - 3- net hyl bi phenyl -
d-pharbhacgtticallyl,acceptable salt thereof or an optically
21-[(cycl opropyl )[(2R)-3-[[I - (napht hal en- 2-yl ) - 2- et hy

| propan- 18

2-yl ] am no] - 2- hydr oxypr opoxyl net hyl ] - 3- f| uor obi phenyl -

4- carboxylic acid, 20

21- [(cyclopropyl)[(ZR) 3-[[I-(napht hal en-2-yl) - 2- nethy
Ipropan-

- P T B T T I 1 ~ r 1
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21-[1-[(2R)-3-[[I-(3, 4-di chl orophenyl ) - 2- et hyl pr opan-
2-

yl I am nol - 2- hydr oxypr opoxyl et hyl ] -2-fl uor obi phenyl - 4-

car boxylic acid,

ACHIYST SOOI [BRSEESR)- 3-[[| - (napht hal en-2-yl ) - 2- met hyl p

ropan-2- 30

yIIaninoI-2-hydroxypropoxy|ethy|Ibiphenyl-4-carboxy|ic

aidd, The compound of the above-mentioned [3], which is selected

21-[I}%é$R)-3 [[I-(naphthal en-2-yl)-2-nethyl propan-2
F@%ﬁﬁﬁ&ﬂ&ﬁypgthyll 3-ni trobi phenyl -4-ca

r ho [ -
'3 Hndis ﬁ?W Sh{13 rilvEerirar By lehagv -2 e hyleropan

Cﬂlaﬂ. ]%Jnlﬂd]mﬁghrng}ﬁﬂ'b@&)tyﬂ éﬁhy&] phenoxylbenzoic acid,

et hyl ] bi phenyl - 4-car boxylic acid, 3- (acetylamn

- 2 [Zril [[ (RRRY 3= le—(§1fl1(|<h§9-h1m‘@w]gﬂyqr)yl)z-]—n?ethylpropan—

B R e B3Ry R bR Y SERYY PERERAN 13 e thqxybenzotc

[adi?R) -3- [ [1- (3-fluoro-4-nethyl phenyl) -2-
net hyl pr opan- 2-yl ] ani no] - 2- hydr oxypr opoxy]
etmeyxhiyBi phéAyl[14{ (2R bdx{[1c(maphithalen-2-yl) -2-methylpropan-2-

o AT o L TSI !
g R g A o R S A e i 6 i

[y 1] airinplaphhihdrerydrgboxy Pethyl] phenoxy] ben201c acid ,

net hyl pr opan- 2- am noj - 2-_ hydr propox eth
pﬁeﬁﬁr]tlbé,szsmgaﬁw—mm Y a2 e thy o Popan-2-

S0 B gLy bEARLs L 1RR) Biiold ia,

enh)[ |2]-lPﬂ.P|D¢ER1 ~3=[ CR¥ b@%l@rr&@dﬁ luorophenyl) -2-methylpropan-
E (2R)-3-[[1-(3-fluoro-4-neth Iphenylf 2- nethylpr
@pa( ]gmlno] -2- ydroxypropoxy]ethyl phenoxy]benzoic ‘acid,

VLA 2o Oy PO NI BRERY orcpan-

(22 )l]agl'inE]L-i h&&ﬁ@ﬂ{rﬁ% %}éﬂ:ﬁy]:]?phenox ]benzoic acid,
hyl propan- 2-yl ] am no] ydr oXypr opoxy

eBh&B]—lﬁlphéZ@ll &1[bhfb3}7c§/1uq:rca-c4-dqethylphenyl) -2-methylpropan-
3 ooy 5L 2L L (RS L (il orer ety e,

POy SXYPLPPOXVARF L pfwﬁyarhpaﬁzﬁrwzaw -Qahawthopan-Z—
R P

o pRentt Lk CERn Sold T i p 2y ) -ty Iptphn-2-
glll—;&\ék&? Ry- ﬁy&L&xﬁ?’réﬁM ]Oe Sy Bl She RGO enFBli Y bRt a,

yh-} azi- 024 { 2~ hyZi)0x3-0r IPopaH Fldtitd—43-methlya phenph g Ag- 4-

car boxylic acid,
EEtP11PFQF§n32f¥ll§ml@9ﬂtﬁb 2-fl uorophenyl) - 2- met hyl pr

5??5ﬁf¥8f°Q°ﬁ¥h?E&§%&QﬂﬁBX&Lﬁ*ﬁ%ﬁ]9? c:oxy |¢henyl 4-

C@L F@xrilp(ﬁ@)'ib—[[l (3-fluoro-4-methylphenyl) -2-methylpropan-
- (2R)-3-[[1-(4-chl oro-3-fl uorophenyl)-2-net hyl pr
épmﬂnl @mino]-2-hydroxypropoxylethyl]phenoxy]-3, 5~

é %ﬁ£%3£§?$%0 %r%g?gwopoxy]ethyl] 3- met hoxybi phenyl - 4-
paFéhZ EIK-ZRZI% 144 r (A @ @R 4aLerBeREhY 1 7= TBREYh PIpropan-
g+¥ aambhe P- 2ryley dexgyspymposd yelte iy - 1>hestdxyll bidpheny | - 4-
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car boxylic acid,
2'-[1-[(2R)-3-[[ 1- (4-chl oro-2-fl uor ophenyl ) - 2- net hyl pr
opan-2- 10

é#ﬂg§€¥%%e%%¥droxxﬁiopoxy]ethyl] 2- et hyl bi phenyl - 4-
4- et hytr2f ﬁirél) -[3(—2[3)1-3&{«3[;7111:@1'3@.%"-5& p=2=4btng1PBbPYhP2 -

ropan- 2- yl]am no]-2-hydr oxypr opoxy

ey hyahinphe2riyBeaarhmpdsiyd ehiyd, ] benzyl]benzoic acid,
op%mﬂzz- 2R ot (3 ek a1 TR DY R DY L s TR SRRl o

5 y&lgﬁhﬂ?’l %MMJ%Wﬂ]h@n%ﬁ%kﬁ%BQE”XElﬁ,

car
2' 4{[2{KIE@(ZR)PBF{aarandphhhaaephenyu)-Z-methylptcmamhz—

2-

yy}mmlazmlmwr@mw@twl]lp@ewﬂﬁwﬁﬂBﬁ@ﬁwmacm.
boxy{ j\d, 2'

SR e R A rs@eh%rﬂa%%@éﬁ%vﬁ b-hetng Soropsn-2-

yﬂmmﬂ}&wx@sew %&Ml]_]pﬁef@?.ﬁﬁh.bhﬁ?!?ﬁh‘énﬁolc acid,

carboxylic acid,
10 (sciRAdlo-[22R) crér-d 13- rfatapyltphéﬁm—?-—ym —-2-methylpropan-2-

DB O o oL S YL YR OPONN] e6hDY Ao 8P acia,
2' g [1{714[213)[ (3Rr) [3=(31chhapRtRaibHOs OpDPOYines ShyBl FOHdH—2-

opan- 2

Vi leami g -2 inydiroxypropoxy| ethyll | pBenglayine phetlyyl Moenzoic
caregxyllc acid,
A4S, [ (2R)-3-[[1-(3-fl uoro-4-trifl uoromet hyl phenyl ) -2

15 - 23G (e é*il'[%ﬁb’ag %IYJ—l(/f}gbﬂﬂ]xa%eH L PHyPS lpropan-2-

et hylT]- I phen 4- car boxyl it aci
Zill[am{r(oaR)Q—&yblfr&xsrﬁrobbay@eﬁhﬂMphenhfwhétﬁyhméndqﬁrc acid,

3@2{&5&@ - RRUrBx b ofoap B2 s R
LIRSy brarorqry erhybiBhenasy respyy pneoic acid,

mat-hykpr mp@wzﬁ) ygl ﬁmn%a@lmadlwmmwn@ﬁwllp&pan—z-
met hyl bi phenyl - 4-carboxylic acid, 5

20 yilpminedRP-Byfirbxyrrapeokyl eghgl tiPlhen o ps il ])bezlzmc acid,

tﬁik |gﬁ$rﬁ§%’- ngl EFJD %ngc dr?yr&)etq’f)%- enyrlxl -methylpropan-—
2Lyl 2k AB) -8-hl b bRy e oboRy forupIRided IRIBY MERBARIc  acid,

yR+ai2n6] - 2(mmm9mﬂ®a@1mm4 ~ntptliphlemyih e@ymethylpropan—
arbox

2T apdoR 3( écmgrweﬁm%vbem#lmwlmﬂw&ﬁe)mflc acid,

- L 2yl 2 -
e e e R

&éthylbtaﬁ&nsszl}4ﬁ&ﬁ¢p€@e 4- et hyl phenyl ) - 2- et hyl pr
W}iaﬁ#mfoaowh?%&%lmsemﬁﬂl}x@heww FiciReny!| - 4-
Z?r Ffﬂtjz@ ?%b[ [3f [([ZE T ESFS Jcr)nreg'p er%l/lle)nyé) tﬂ)e/f:h}llpropan—

2pgl]amino] -2~ hydroxypropoxy]ethyl]phenoxy]methyl] -3-
yl I am no] - 2- hydr oxypropoxy] et hyl ] - 3-t - but yl bi phenyl - 4-
30 pgEbpkheneodeiaicidp

2% é H ZF 1% Iil i [ 614— (’éh Ifq.uorc f4'—%%rt%%%ﬂ¥'n}1?' EE rtng%gipropan-
zL&@m%o%WWﬁéﬁﬂﬂu@ﬂe&&wL@ ghenyl - 4-

carboxylic aci
dimethoxPRenBeiq |la¢idd f | uor o- 4- net hyl phenyl ) - 2- net hyl pr
opan- 2-
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yl I am no] - 2- hydr oxypr opoxy] et hyl ] - 3- net hoxybi phenyl - 4-
25 carboxylic acid,
-[1-1(2R)-3-[[I|-(3-fluoro-4-nethyl phenyl)-2-nmnet hyl pr

) (y)‘f Ta&_‘fsﬁﬂ L ‘My@r‘dﬂﬁp rSp&typerngrieshbPRRBY  hohi PRy propan-
G A e e L T R

oy 2- 30 yl]am noj -2- hydroxypropoxylethyII-B-
(trlfluoronethoxy ) bip hengl-4-carboxxllc aci d

2=[4~ [[1(~2£F1)2R2 “[3[—|[[|(1|3-(t3r|f lpeespoﬁemﬁy y&plﬁémﬁ%/] PhErSHyy tpropan—
51%;%1*%%ﬁ %Q%Q ng§%§§Q§V| ¥HXEE¥RERBQ§Y §t£W%£oﬁ%nzolc

Zacid- [ (2R) - 3- [[1 (4-chl oro-3-fluorophenyl)-2-net hyl pr
opan-2

i ot (2-thd!|“|ci>{)1pr(6p6>ly}>§ph9 Hpeghy hphienxd ed +ye Jhy kpropan-
zzenﬂ]'af“il T orpbPaY By BBRRRYY ) ~3 Rl aRaRgnzolc

y g%1no] 2- hydr oxypr opoxy] et hyl ] - 3- car boxyl bi phenyl -

10 -4-c@-baal (2R)aG-d,[1a (Bhdloacent-nathylpheryt kb gnethiylpropan—
t hereof or an optically active forn1theref é@(&lﬁl .
/zwwmwlr@gbéf%ﬁwersyoméeitamlbRPﬁ@OﬂS TriTghyqEgbenzolc

armaceutically acceptable salt thereof or an
oﬁ%ldally active formthereof: (1" ) 0O 15 wherein

RL" [ 2-5] 18- [hpea) OB [ [3-ABPERlioBoCAfathpXphenplips 2 thlpropan-
a hydroxyl group, a hal ogen atom an am no_group, a
(21—yzl]amyiodmznbyghrgwprapﬁayd)emymHhﬁwbg}o%p, a Cl_6

carb Qul -6 al koxy group, a halo
15 %fi?%% %§&&86%281g1381 Fkyl 20 group, a
hydrooxp-—Gl o&) a3kl 191 QUB1uBrei-4 {fdtRy Bbkyhy 1 prd-Agethy lpropan-
group or a nitro group, R4 is a Cl 6 al kyl group or
12431]@nuwd]eakhydrgxyppOPQQY]ethﬁlhahgg@ﬁy Im a C1_6
al kyl group, a_Cl al koxy .group or a halo d _6 al kyl
dFGEH- Pmﬁﬁgﬂlﬁ?nzP%Caafigent R6' and R7' are 25

4 W@?%1ﬁ%(&%ﬁﬂb Q%EChbC%EG%Eo—@nﬂeEKylbﬁeﬁyimutiﬁkﬂhylpropan—
a hal ogen atom a Cl-6 al kyl group, a

20 34&dnymgm@upzehydrbayprﬁﬁoﬁyaéklegpbeponEFQﬂ£Quqxobenz01c
conpound represented by the followng fornmula (11"), a
ceutlcally acceptable salt thereof or an

%Pt gf—g(zﬁk PVSJ Bgléﬁfgfgf t%r%p fﬁlheﬂﬁ§1propan—

I's a 'S a nme group or a
G 1REARY] —QLgyarox%ropaxy] éahygppnaﬁmy rerz i Geid, and

gégyt group, and io R/" 1s a hgdrogen atom_a h?l %.1 ropan—
@~ [1-C128) aBky|[ 1gi dughlarer3-fluorophenyl) -2-methylprop
25 2-yl]amino]-2-hydroxypropoxy]ethyl]lphenoxy]-5-methylbenzoic
acid,
a pharmaceutically acceptable salt thereof or an optically

active form thereof.
30 [7] The compound of the above-mentioned [1] or [2], wherein n

is 0, a pharmaceutically acceptable salt thereof or an

optically active form thereof.
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6 al koxy group or a halo C1_6 al kyl group. [13] The
compound of the above-nentioned [11] or [12], which
is selected fromthe group consisting of 15

E)Ba][ ]']34 (2%)mpou[nhl ogf3 tﬁul ug ove—meanon gnYH ) w€§£§y| pr

W ]iamgno] - 2- hydr oxypr opoxy] et hyl ] - 3- met hyl bi phenyl -
car boxyl i ¢ aci d,
D -is1-Y,( 2R) - 3- [[1-(4-ch| or o- 3-fl uor ophenyl ) - 2- et hyl pr

1- 2-
;oFF? gﬁn AoTYIra¥ ¥t oXFHR VA eqlhml-@wet%ﬂumrphenw - 4-
b i‘% éd? e or dif ere h drogen atom
? [?‘ - -?fl- A or G- 4-Fet h yIp C) math)y !

Gpalyd&oxyl group, a halogen atom, an amino group, a C;-7

| ]am no] - 2- hydr oxypr opoxy] et h 3- net hyl bi phenyl
o Fn}ocgge%./le, ay'rérlf‘?lug;omezhyl <_:;roup,y (Pl -6 aylkoxy—carbonyl

Gt [ G2BL 32k kb 480081 05 Se P T e ds IRy .
)é|l]k§m gebud, hrdCoxyRLReNYY ] gt b | -3-preddyl gy la 4renzyl

car boxylic aC|d
Zroup,[ @2R)L{ ga{s{alkyh) ahine ogrodp LY opHekidg -gxawst,hyirpr

S TR ] 2257 8 BS5in 8058 T T By PFESLABERSY LTy | - 4
&3 £arhexyli '&r agdLl-
[1-[(2R) - 3-[[1- (2-fl uor o- 4- et hyl phenyl ) - 2- net hyl pr

é{ﬁahs 2-C=C-,

] gt nol - 2- wdr orpr Py Lethy! 1 3 mey py eLpheny! - -
35- :{é -4 (r?ﬁircfgér{ |5 4h et hyl - 3-f I uor ophenyl ) - 2- et hyl pro

a - -
§I ]Lgnanfﬁrﬁehyaitmy@t iy mided Jatdbnetand,bi phenyl -
Cé{ [lio’x Béplége}*? %‘-\ﬁ 1thes-gamprax Aiffananthengd )eaﬂ’hméﬁh?l Bydrogen

y??’gm noﬁl PR A5y opoM é ]hk)yl] 99 Y1 Bi ph'én?ﬁl-cﬁ)-‘y group,

bﬁ debﬁéﬂtlpf @R’ are joined to form -CH= CH CH=CH-,
1-[(2R)-3-[[ 1- (3-fl uoro-4-net hyl phenyl) - 2- net hyl pr
apmaceutically acceptable salt thereof or an optically

npl - 2- hydr oxypr opoxy] et hyl ] - 3- met hyl bi phenyl - 5-
%ﬁ%b‘éﬁy%?a °z€/ (cyclopropyl) [ (2R) -3- [ [1-
(4-chloro-2-fl uor ophenyl ) -2- 15

met hyl propan- 2-yl ] am no] - 2- hydr oxypr opoxy] net hyl ] - 3-
b21 Thdi edmround!-ofartiex @hioy eagietht idned] [8dyckbprepy! )
{1@( -3- [ [1- (4-chloro-3-fluorophenyl) -2-

t#y! propan- 2- yI ] ami no] - 2- hydr oxypr opoxy] net hyI] 3-
get gyi bi phenyl - 4- car boxylic acid, 20 3-nethyl - - [
1- (2R) -3- | [ - (3, 4d|methylphenyl) -2-

ufsylaphqriabx?-lybkaﬁpnoir 2- Oy ¢r aXygew pgeotp,

ezt hyfl] L,phenyl - 4- carboxylic _acid,
ZR)TeSt{lf 15@me ne¥ h9l BRersh s - 20Geeash pkdparbydsggen atom,
%%@‘&"4 FOURY] & AL PISBERDr b BnERO 95 B0 G

roup, a trifluoromethyl group, a Ci;.¢ alkoxy-carbonyl
[1 [(2R) 3- [k[l (4-chl oro- 3- rrethongphenyl) 2- et hyl p

qza:p}m,.za Ci-¢ alkoxy group, a Ci-¢ alky group, a hydroxy—C1 6

]er@.m no g,aggig sz,ya'iﬁcoﬁoiyl;, %l ]gsp{xrelt[xgill 1§]pe,ny| ‘benzyl

‘o N\ ey ]y a1 tamyher PalipZo¥! & AMA®lgroup, R’ and
c"2 hydr oxypre((%osz(y] e?% - 3- rrgt hyFbl phenyl - c%r b%%(ylcﬁ: an
Richte 30iBedt hgl| £@tm a[uh -ethyd)ecdr qrc{dp,
(3-fluoro-4-nethyl phenyl) -2-
met hyl propan- 2-yl ] am no] - 2- hy@2oxypr opoxy]
et hyl ] bi phenyl -4- carboxylic acid,
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-[1-[(2R)-3-[[1-(3-fl uoro-4-net hyl phenyl) - 2-nmet hyl pr
opan-2 34

yl ] am no] - 2- hydr oxypr opoxyl et hyl | - 3-i sopr opyl bi phenyl -
4-, carb lic acid

A B (R 85 [F=N3+1 | uor o- 4- met hyl phenyl ) - 2- met hyl pr
ofFan-s2-—c

yIJan1no] 2 "hydr oxypr opoxyl et hyl ] - 3- pr opyl bi phenyl - 4-
5Rca.rsbaxmlelthyacgdpup or a cyclopropyl group,

JT-T(2R I fl 4- hyl ph ) -2- h
orfna =) [a( hy)drog[eL. a\(.gm, uoro-4-met hyl phenyl ) -2-met hyl pr
y*lfgnéug S dlY ey Prgoxyl et hyl | - 3-i sobut yl bi phenyl -
- carboxﬁlc acid, '

R%t Ry aﬁd RY e Rhésbfnb- o4- diffepentf bHAr 8L NYS )a hydrogen
10

rﬁcmy'l Gl é}ﬁ@@yla]t@mén@] Co-shpdkpkygrepox9T e Hyl-b A YRy group,
S GofRAERE, Bpdth ane, doined 15, £9Rm. CRoSHAEHRS ot

E}ﬂra&'maceutlcally acceptable salt thereof or an optically
yl I'am nol - hydroxypropoxylethyll-3 i sopr opyl bi phenyl -
@C‘@alfebcﬁqum chegieodf

-[H-[(2R)-3-[[I - (3 fIuoro-4-nethy|phenyl)-2-nethy|pr
opan 2-

[{%'Oﬁjmﬂ‘@ cBrBYARAXKRT eREXAbELEYhEnB1bhedel Y] iR )
phenyl - 4-carboxylic acid,
zeqactp@ZEko&-ﬁhb QSeupIoonphenth @f n2t-hjl-pl GRI-3I~ 11— (3-

oA B BEATPETHY) T2 RSN TR RRRTATY MR RAAT ¢
Ao Paap o Y3 2 e R BRI~ S SR e

22'-[1-[(2R)-3-[[1-(4- chloro-—3 fluorophenyl) 2—methy1propan—-2—
yIIan1no¥ 2- hydr oxypr opoxyl et hyl | - 3- met hyl bi phenyl -
¥ad BER P c2gBydroxypropoxylethyl]-3-methylbiphenyl- 4—

%%ri: x/128) a3l ! - (3 methoxy- 4. met hyl pheny! ) - 2- et hy! p

yiz I' amnpl(zﬂr hyd[ pxy ps-oaparteidumld thi 11 -phaethy4propan-2-
25 carboxylic acid,

F11pmipe2RY -By{i{rbxym@@xxcmmmbh@yﬂe)twmmrmlcﬁan-

2- . .
GRFRAFKGLS 226 Ar oxypr opoxyl et hyl | - 3- met hyl bi pheny! - 4-
caF boxy R3-dl4hl ~3-methylphenyl) -2-methyl -2~
2P kER))ag S S TR Byt Fohe Ry PEopan
yl:BQmino] -2-hydroxypropoxylethyl]-3-methylbiphenyl-4-
nEtE Igiopan 2-yl ] am no] - 2- hydr oxypr opoxyl et hyl | - 3-

%F bRe?§+24- car boxyl i ¢ acid,

Zzlrl [t ey Sl & Y 79 R e enmmeh;ﬁrﬁ&bv' pr
méthﬁiﬁﬁép&*wwbwﬁwlﬁidbdﬂyﬁdpﬁmeneeyl -

35 carboxylic acid,

’Qet{ifillﬁmnjgl-ﬁica(npw%_@m,uor ophenyl ) - 2- met hyl pr
b2 Tk By SBARF PRI FOEOPRBIY 1 57 ARy Lgropan=2-

93] &ﬁ’i(ﬂé] L2y dko ropoxylethyl] 3—methylb1phenyl -4 -
2'-11- [(2R) 3-[[1-(4-chl oro-3-fl-uorophenyl)-2-net hyl pr
}gy ic acid,
n

2 ||O ézﬁ;‘%\ﬁg{[ﬁ“}%&r—%&oX¥Jogt4r~1¥1elchylphgg§¥ l bﬁ—me{yylpropan_ 2-
éhriﬂiﬁéfﬁﬁ ﬂ&did&ﬁﬁ%&ﬂ&ﬂ?]%%ﬁ LB¥he@h9§BE%hQH§D¥h) 2

- met hyl'propan- 2-yl'] am noJ - 2- hydr oxypr opoxy] et hyl ]
¢aratind bdigdiehy| - 4- carboxyllc acid a pharmaceutically
acceptable salt thereof or an optically active form

t hereof. [14] The conpound of 2%he above-nenti oned
[13], which is 15 selected fromthe group consisting
of
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2'-[1-[(2R)-3-[[1-(3-fluoro-4-net hyl phenyl) -2-net hyl pr
opan- 2-
yl ] am no] - 2- hydroxypropoxy]ethyl] 3- et hyl bi phenyl -

car boxylic

S U (ARR SO 1L 44chrBY -3 FHeromhmy)- Zz%%%wan-z—
%ﬁam Bangi Al SHhyH 3ty Riphe

lﬂbiﬁﬁl

2 (2R) - 3- Schloro - met hyl phenyl ) - 2- et h 3{1
yl-2'-] [( R)-3-[[1- (naphtha en-2-yl)-2-methylpropan-2-

yal]r]am e ]-% g&gr 2% Eg ox e%ﬁ%ﬂb&ﬂ&ﬁ?i" ?—@M:Lyfi’c acid,
me[t'hzh.( QR)—‘[ 3=l i—R( 4schi o+ onZph LI Sphenyl ) - Z-ehiigropan—2-

opan
W1 laami imo) ] -2-hydiroxypropoxy] ethyll} biphernitdi prdigarbpxylate,

C%é?ﬁa%'szﬁoﬁﬁbggaf‘&i’ﬁ%"? b PR Rar R D s gy propan-
l[]]a.ml[no(] ZB)-hyarol;;yH:op&ﬁ% Fheeh Q1 f= BEhdh ény]Z =4
hyl pr opan- 2 ] ami ho] ydr oxypr opoxy] et hyl

rﬁﬂﬂhdﬂylﬂhenwhd4 carboxylic acid, a pharnaceutlcally
36 acceptabl e _salt thereof or an fthMIe£§¥n|ve f%rm

t Rérdér.[ (BRyr32[111 {naphibglennz-ylyy2-me propan-

IR 2 iR pE By ) %f%ﬂfox; S REn T
ridhoyilpkeaylid4- car boxylic acid, a pharmaceutically

acceptable salt thereof or an tlcaIIy active form
tﬁérédpycpep;opyl)[12R{ %ztél-gf flyqro-4-methylphenyl) -2-

l.or 0-4-
RSB 2 yi BIRS) L5 Ry dr sy Br R 57
rRidmY 1D phenyh -4-eaebexylie aeid, a pharmaceutically
acceptable salt thereof or an optlcally actirve form

t Bérddf[ (RR) 8B-211-[3-flugpwy4-rethyiphenyl) -2-methylpropan-2-

S/éf“' Bedpan P PRE RSP AL RSB by BB AR 4

xglggegxh a4- carboxyllc acid, a pharmaceutically
accept bl'e salt 't hereof or an optlcally active form

t lzer-emf—[ (RR9}3A[ phal Iretbud ¥ o-ed rmatgdsmermi)c@rp\atmrl@ropan—2-
pharmaceutical |y acceptable carrier %uy. P!
afllaﬁymedezzbyeromeraraewlﬂﬂéMBn%dﬂf‘il}Y I[%ﬁ]y
%gt gyti gally acceptable salt thereof or an
Iy activeé formthereof as an active

i Izg"-fﬁdb?ﬁﬂ.op{.”aﬁirl )l DGZRM-HBDBUM-&ﬂ{lmﬁmsﬁmqnmp&nkmyﬂé -2—
above-nenti oned 25 19L wherein the actjve
meghydParPans 2ay & bapeual- dthedyorRr poxHimethyl] -3~

3 t [
Rere RPL=Bat +Rerhgrr Ble o83 Cal 1y active form
tbeL¢ngcﬁ3§}o%y§)phgmpa;epg14xﬂ - dHiasi 34 flncdophleayl) -2-
above- nentione 19], wherein the active

mﬁghedpenpaHSZayébﬁpeuﬁH—%ﬁhzﬂﬁﬂtﬂﬁﬁQﬂOKYﬁﬂethyl] -3-

b 0 h t [
BecbyiipbeBair 4t ferRGrybie ttBr  cally active form
EQLTQL { (3%) L32} []ﬁ?_?%dﬁ?—%ﬁrﬁé}@{owm -ermefhiNeropan-2-

ove- nment 1 oned wherein the active ingredi ent
yi]amdnapelnﬂydfoagyropexyhéthmb]fﬁmmﬁﬁhm%hlnhﬂnyqﬁﬂﬂ
g a pharmaceutically acceptable salt thereof
RX¥BircaFES - acti ve form t hereof .

3-methyl-2'-[1-[(2R)-3-[[1-(3,4- -dimethylphenyl) -2-
methylpropan-2-yl]amino]-2-hydroxypropoxylethyl]biphenyl-4-
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5 [23] A therapeutic drug for osteoporosis, which
conprises a pharmaceutically acceptable carrier, and
a compound of any one of the above-nentioned [1] to

[18], a pharmaceutically acceptable salt thereof or
afPope¥eate %‘é{'ive formthereof, 10 as an active

R o e S LRk Gk
i 2t i ey 1 o cax @iyl e 3ofne thyll bdphea 1t Aecarboxylic acid,
above-nentioned [3] to LG] , a_pharmaceutically 15

accepiian @R a3 [ilRerléorhdpran3operharyphery+ el e thy lpropan-2-

R e el e e

| CeshtEliic i i, compound of any one of clainms [7] to
a pharmaceutically acceptable 20 salt thereof or

[10], _
ar? ‘opitliddi2R) -3ctlilde (foethyheheayl) f 26ne thpl p¥epaipeiny klamino] -

is.of .the. above- ' 23], . .
b A RIS e A S S VTS
t o ghovgorgnsiqned (b1dh1bPol 285 -d af Phes omeanyicad y

25 acceptable salt thereof or an optically active form
tnieethadfprdoazi- 2Fyd lamdngpedt-hydaruyprtopowyi ethnt bs3s of
any .one of th above-nentioned .[23] to [26], which is
d%%’if‘ﬁg?"'w "%’&Fhrgoﬂfé’ilﬁ/i ffiid-different therapeutic
drug har @R €8P 9SiHapRPnk 28h-Tbe: | ber Ir i o
for o[st e[o(potr)ogi ;“of (tﬁ% g%ove- nggt%oned [ ]I?rdv\y}wer ein
tyld athi ifrfed -@rhydirexgpeoporydiethyl p+3-nstieopwb sheny k-4 -
sel ected fromthe group consisting of a 38 cal cium
xydif @&+ D preparation, a vitamn K

pLepakat;i _a_fenal € £ —irFRQbh n
ar%ta %ni[é?%rgpﬁg?i“g#;ﬂgﬁgg%é‘g%l C ?ter ol ﬁrbx%ﬁarn(l%
Bl Ra i ] 2 -hgd rpRYPEBP6RY lle BRY DPAR-HE i vt i shenyal —4 -
cal citonin preparation, a 5 bisphosphonate preparation
SeFboxyildc Bicddene preparation. [29] A nethod for

o otral AL RE ey Ber T A UF S s o 2
@hgﬁﬁdﬁ%nLb°ﬂ§ar5i}?kgp5§$]etHyPP33n?€£i¥iﬂ&ﬁdméthyl)biphenyl—

acceptable lo salt " thereot or an optically active form
ttheagboxydia patident w th osteoporosis. [30] A

o TR AT 08T SRR R 7 dpropan--
18t} 20k MU LI e iSlomtay ) bishenyi-

dpttachbkylaet sgeédf orm t hereof as an active
i ngredi ent. Lil% EA cal ci um receptor. antagqni st of th
Jo!

aBoRERWANe | ohbdl (2] 3- bbL WHARN Thalan-gedit) ¢ 2-methy lpropan-2-

' ient i he _ C
AISRIEN. R B RIPAUB o B O casbonyic acic,
ageeplablerpad+ [ [1-HhE3 opfd idh sraptiersAl) -2 -aetthyd propan-2-

t hereof . [32}1 The cal cium receptor_antagoni st of the |,
¥Bdemineht2ohrdrozeprangxy lgigrel ir 3htridilupromethyl) biphenyl-

L,n 5§Ei }e{nﬁ.is a; onpound of any one of the
above- BNt 5ndY 7] to [10], a pharmaceutically

ageepi ap|grsad [ fhe(rgha lah-0Pki19ald-hea bl peopan p -
thereof. 30 [335 The cal ci um receptor antagoni st of
vhéambnod-Rehydooeypropoxylethyl] -3-isopropylbiphenyl-4-
carboxylic acid,
3-ethyl-2'-{1-[(2R)-3-[[1-(3-fluoro-4-methylphenyl) -2~

methylpropan-2-yl]amino] -2-hydroxypropoxy]ethyl]biphenyl-4-
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[30], wherein the active ingredient is a conpound of
any one of the above-nentioned [11] to [18], a
pharmaceutically acceptable salt thereof or an

0 ticalhy acti,ve formthereof. 39 [34] A cal cium
réﬁﬁﬁﬁ%ﬁ Hht i st having an 1 C50 val ue of a cal cium
r%PeHHQH(@%%%@QQW§LN§—?th?B—@@méﬁhy§pHéﬁyif*éLﬁéEHyIH}opan—z—
times the 1C50 value of an inhibitory action of

rgel Jemail riad -2 -drytroxypdoboxly3ithyhé-8ali sopropetieiphenyl-4-

ant agoni st of the above-nentioned [34], wherein the
|BFPFH 1€ FCithe cal ciumreceptor antagonistic

aGti S -gotroless rthan_ 400,41 i -
arC12ti nrllogi%’t gry[zagt'%i (grgag? %e?é%o:(?%pltéﬁg?/%% .)Q%Bé%ﬁ{ylpmpan
They Madntinan-2etgdrexyprbpean] ethol ] phenpbpper ietivie-edred

[34], wherein the nmetabolic enzynme P450 is CYP2D6. 15

[FAboryd icalasiigm recept or ant agoni st of the

abqve-nmentioned . |3 L0_4he; yef abal,l 2 5

ooy e TeBIDe. ({5 ThaphREFE: T T AR 2

Raviafig nd)] 2Ca9dvakyprepoiy ] 68hgl YABLBE6HPYy Ibiphenyl-4-

antagoni stic action is not nore than 0.1 piM 20 and
arrboxy gl @eidf, an inhibitory action of the metabolic

R g e G AT R e
M&h@l@_rb?ﬁnl-@?ﬂ a}nsiﬁo?iztﬂfdfé&%wbéfﬁ@éwl Afiphenyl-4-
ant agoni stic action is not nore than 0.1 pM "and the

Ic8xboxgllue acfid,he i nhibitory action of the netabolic
s not_ less than 10 pM

A Chimd eREpeo] Lintaghhrato of mesps R g Hshy Lpropan-2-
?}ei 13103094 p glﬁ:x%ﬁfégéié% %%‘?LE%PI D3 L E GAl i dHEny 1 -4 -

cept or "ant agoni s d inany ‘one ‘of the
ahabexpriti aneéd,[ 30] to [33]. 40 [41] A PTH
secr et agogue i Si ng har maceuti cal acceptabl e

CArFhepTrant- b2obipb(#1 o1~ Gy it GroRard-methy Lphenyl) -2-
3 ' d . 8], h ticall
BTGRP Ty L en b1 G77hn bt cal iy active form

hpa&sgypaspaﬁyaéthyﬁl%mgﬁyﬂjﬁyiidfhéxﬁgcéﬁhbdymic acid,
secr et agogue of the above-nentioned [41], wherein the
a8t pvdineghett2ht [1-sl 2Rordollid Gfapivihadea-8rvd) alms 3

L5 h tical t abl | t, thereof.
1R Bt PRaBRY 2okt | YRURo1 17 T R PR e oA It eny1-4-
e8eheka9gus:9h, t he above-nentioned [41], wherein the

active ingredient is a conpound of any one of the
aboVe~- [ hZR} + kML 4 (HlaphtHalln- 22yl a2reedhyilpabpan-2-yl]amino] -

t abl It _th f ticall ti f
EEETEL Ry 0 7 S  hB5 2
ahoyVvern )NeC tldq_ ). l h gL, -0
CEoLELIE RIS (Lo AN A bl DB prcpan-

¥0] bt Bho ] 2 plipd revewit dpiat i e Hodapizn/d-aliselithy 1bliphenf 1-4-

or an o tlcallg active formthereof. 20

carboxylic acid,
2'-[1-[(2R)-3-[[1-(3-fluoro-4-methylphenyl)-2-methylpropan-2-
yl]lamino]-2-hydroxypropoxylethyl]-3,5-dimethylbiphenyl-4-
carboxylic acid,

4- (hydroxymethyl)-2'-[1-[(2R) -3-[[1- (naphthalen-2-yl)-2-
methylpropan-2-yl]amino]-2-hydroxypropoxy]ethyl]lbiphenyl-3-

carboxylic acid,
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Det ai | ed Description of the Invention The ternms used
in the present specification are defined as follows.
The ' halogen atont is fluorine atom chlorine atom 25

£ 1 SO R 12 2 S B nSBn Rl RRaPTyL) Y2-methylpropan-
pf%fll@]’ﬁﬁ)iﬂ/oﬁlﬂ-q{ Yo A BpoiiA ethl 19 b&bh).éhygr-@U@arbéxyllc acid,

straight chain or branched chain™ al kyl group having 1
t & '6; [ 1pr ef2R)at3~[ [1-t(8-£ lucapbdrmathyiphényl bxa-ﬂpé‘ehylpropan-z-

ne |, group, ethy roup, .prop roup, iso yl .30
%ﬂ%ﬂ éﬁ&gﬁ’&yiﬁﬂf 9|t§wﬁapg-ﬂépbusu% ioh#Ryb4-
kf/cl)x _-g_{é)lgbéisopentyl group, tert-pentyl group or
exy d%oup and " the like, with preference given to
CR 4 [dl-Kyl2R)-3ui [del(8ef@dorbrarmeehpypheiplp;2-aidtiylpropan—-2-
group, prop | group, isopropyl group, 41 butyl group
i bkamiziolg dwdmaimppowﬂ ?lthggéuﬂ (hpdroxwnetingl] )ablphenyl -3-

the aforenmentioned "Cl1_6 al kyl group”
sj§% ﬁyﬁ y%%ne or nore hal ogen atons of hal oal ky

gr2oHIL -~ [V(ﬁzar) eBR [f[he (BoFL 1606 2fmetipl phetty DN-2-md A propan-2-
of any particularly limtation as long as it is
dHelrﬁnblwq];rZ-@o'd@gmmpogxinphei]oB { Bemepayb-121- 6

i ncl.u uor th group,
%ﬁ£<ﬁiﬁﬂ§%%&en§%og cabeFV 6Foﬁéfﬂ gr oup,
chl-arfangthgh gL oyup. (HLSRRL PERL IV 1 L DR thyl propan—2-
trichl oronmet hyl group,” brononet hyl group

(MMHﬁunmwdrﬁyhygmougprepokyﬂbtbnbheshWngpxymnphenyl-4—

i od ro p, diiodonethyl group, triiodonethyl
%ﬁxy ig SF et hyl group, 2,2-difluoroethyl group,

202, 21LKI 080 y I GUbhe _

d?chﬁ%réé?ﬁylggrggp,3gfg tr|€§#£¥§¥?4§ﬂngroup,t%yaprOPan "2

&_lﬂlammnnsét—Ithydgbﬂyproﬁoﬁy]ie‘bhijblmm}iydrcgfyhﬂphenyl—li—

2,2, 2-tribromnet hyl group, 3 15 chl oropropyl group or

E§EPP6VéBGt?F16voup and the like, preferably halo

T

richl iUl arly prefe

tnv'erthwglraﬁahthygmupno The-n faes ) dplasby 1 dal 1 10w ny 1 -4~
i s a hydroxyal Kyl group 20 wherein the af orement i oned
cerbexylkgl agidup” is substituted by hydroxyl group,

oAt For LR BT L 2 G e -g%iée'so top egyéﬁemgtﬁﬁpropan-z-

QSﬂ‘iﬁBEZ- APk + h Rg-
?nglude hhydlfg:%gy fﬁ?égzniﬁﬁf 1.hydroxyet H%%?o%%?q ¢

QahydxnkyetagidZS group, 1-hydroxypropyl group,

2 hy oﬁéfroﬁ%thsﬁ @ﬁ;ﬂ?_ hy! r°X4?&§§¥%9§@EggfmaFmepr°Pan‘2‘
) A 1 BB ot anen -

chhyﬂomyyld écrﬂnethylethyl group, b5- hydroxypentyl
oup or 30 hydroxyhexyl group and the |ike
8’4 drerhib ;2 rryfclr-o[x<;2P¢r3zr [elllky(lnap thapencPak b2 treRky Lpropan—2-

T ey P e AR D Pt sapbopybic acia,

%&wﬂc@«y— [Q-quiER)-3-a [&t-r(aaghtthamahnz oyl b#z\nﬁéwﬂdyﬂﬁropan—z—
chai n al koxy group having 1 to preferably 1 to 4,

vhl¥sino kit rhydraxyrocneyd ert@wﬂdb}pgﬁwé 4ecavhgxylic acid,
Qf—-ofi%oxp - —)i)ﬂ.—g[r(%lé@-3—[[1—(naphthalen-— 2-yl)-2-methylpropan-2-
yl]lamino]-2-hydroxypropoxylethyllbiphenyl-3-carboxylic acid,
2'-[1-[(2R)-3~[[1-(3,4-dichlorophenyl) -2-methylpropan-2-
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I sopropoxy group, butoxy group, tert-butoxy group,
pentyl oxy group, tert-pentyloxy group or hexyl oxy
group and the like, 5 preferably Cl-4 al koxy group

se] ect ed fronrnethoxy up, .ethox up. . PL 0OPOXY, _
gY%lﬁ?lq N e R g L S T

hhe gl C -6 al koxy groupff i s a hal oal koxy
group ﬁ%ereln the af orenenti oned "Cl -6 al koxy group"
i %-Flhstrio-2tred 1y (aRe-08¢ [ [ 10 (napkthal engredrnl ord-mefthy lpropan-2-
position of substitution is free_ of anx gaétlcharIY .
| ¥ i amdnedim 2ad og e vRE oPexyd eth¥ il BAPheny Lcdept ic acid

Tl'ge flu%%l 2(;1 § i d5a¥y3gr[gg$g}xn%§%tﬂgieﬁx f+2-methylpropan-2-

quoronethoxy gr difl OoXy grou

tyl]falnmerdqrxat—lm@mo:@p&upoxwb@hgnr@blnpngnglemmarboxylic acid,
di chl or onet hoxy groug 15 trichl or onet hoxy up,
br2dmdAetlH3RY ércﬁ (arshbasapheBxl) —gresply propan-2-yllamino] -

tcgl o1 proe! ho}&gﬁg&%@’lﬂ —gg gghg?é gégyﬂ% carboxylic ac1d
29fr |4{QLQQ@N?XS§ QreUR3, Zralcﬂléf&@ﬁ&%DW—lﬁMpropan—Z—

2,2-trifluoroethoxy group, 2- chloroethoxy grou
:&Iﬂamxﬁﬂ]oﬂo@wumpnyIQQPXYIezhyl263tme§hkatEh¢EM

grou 2- bronget hoxy group, 2, 2-di bronoet hoxy group,
2"&5 xtyrlrlk?réﬁr}gt'hoxy group, 3-chl oropropoxy group or
4 %IthEQDQtQ)EX -QNORP- ﬁnfl[ih?ne]lbllfﬂuapéﬁiﬁrﬁlhl%Qﬂn’ﬁt%ylpropan—z—
Cl-2 al koxy group such as trifluoronethoxy group and
%daa&dmh]enkhydebhgpyopgxgmpthpaiblpuényly4f¢&¢hnxﬂi§p acid,

trifluoronethoxy_grou he " 4Cl-6 al koxy Mﬁ? N
a|2kyrt(§we&sprpeya?rké% briiylljg RePh TR T n{‘t —Z-methylpropan
R LRy Sy oR B b ARy F S IRSO I by L -

(Harﬁaﬂyymctutuan is free of any particularly
l[imtation as | ong is chem call aooeptable

Eﬂénﬂl(eycépprhpylt:r[i%th&okpldn@IE@l eqy129d -F?f-rnethylpmpan-

e TR OB L 0L uBe ) SLDRSY 1oL Dl G BMibneny 1 -4-

gy@&gegaxh group, hexonxynethyI group,
1- net hoxyet hyl group, 1-ethoxyethyl group,

22rret[rrcxszébpybpglbuszQ—éf hbky éndgh thalany,2-v143-2-methylpropan-

dpaT 5oy RSP uupronoRy B SRy bhyi - HiRfsDiphenyl-4-

%a&%k% xgrggxh group, 3- ethoxypropyl group,
y- -met hyl et hyl group, 1- methoxybutyl group,

12ethqxyblibpropgy Dy p(2R) A2t hbky napH thglep;2-y1) -2-methylpropan-
2- ethoxybutyl roup, 3-methoxybutyl 0
2-aH enyped yR- gyeasxypaoﬂernm?w 19%; *b%‘i}wlblphenyl —4-
%aﬁ%%%éi?gtxll roup, 3-methoxy-2- methyl propyl group,

i met hyl et hyl group, 2-

ephoxy- ,(ZRrMer by+ €3 y+d Detolgr ophetit 62y mertiyll pyopan —2-
or 6- nethox hexyl group and the |ike preferably Cl-4

sl eminel -2-hydaprypropety] sthetl =2 f lupkokimhstinetdy |

thox thyl group, propoxynethyl group,

% §?§¥§fﬁyﬁ rTEOup, 2- met hoxyet hyl  group,

330BhhexyPs 0pyl - grmp—gnp[ B (FRigioendidnH2 -1 v2-mbithy 1propan—2-

"Cl_6 al koxy-carbonyl group" is al koxy-carbonyl group
whdesiinoCH26hmtikoxypnopexyl ¢ shy hib ihgnsrerft-ianidpxydics acid,

oo Y ke Bl oAt o ey T A a2
‘?@mﬂeﬂﬁagg ?Lﬁ?f@ﬂcﬁ’x ]Q‘Hﬂfi(y-cﬁlmobﬁﬂ@%ﬁfl 4—carboxylic

obutoxycar oup ert- but oxycar bonyl group,
pedtlyl oxycar bonyl group or

28



10

15

20

25

30

hexyl oxycar bonyl group and the |ike, preferably Cl1 4
al koxy 20 carbonyl group sel ected from net hoxycar bonyl
group, et hoxycar bonyl group, propoxycarbonyl group,

pr QPOX ﬁgogﬁlﬂi? g E&bbm 0X Carf%ﬂ{%kﬁ ngoﬁ[tlj-thqylpropan—2—

3l £

%t%"r%é*rﬁi ?nééfﬁ%%r% 71 SEEYEI BipRany LEt cambppyt e acid,
amknacegyaamlnbwpzexampkeznp%hy[an+nmapnthanen— —yl) -2-
et hyl am no group, propylam no group, isopropylanin

wé1gnéng] ~2r ByBEPFYRRPRSXYI® llblphenyl -4~

t &t Q&)ﬂl agl nQ group, pentyl anmi no group,
i sopen am no dgroup, tert-pentylam no group or
hex)thaastaozw [9FQYURRPAS- { NE- [ 3KELuPE S+ sty Iphehyl) —2-
al kyl am no group selected from nethylam no group

aetpydpirepagrauyl ] pmépgl afrhpdgesypropexvhe Uiy lé?ﬂmtﬁnyl -4~

utyl am.no group, |sobutyl am no group and
%é’.’?%&ﬂ??ﬁcy 87group. 44 The ' di(CI 6 al kyl ) ani no

gpoeupi-if328 dgal yL 81RO 106 Ry — 1N 2GR B L e
di - sgbst[?t u% ed k[)g tﬁe af orement | onedyi31 é}{? ) al kyl yipropan

grld apﬁhod ﬁa -hiydrkkpproposy kgthyt bﬂb-msmb]éo mlférarle‘rﬂt—

For _exa di.met hyl ami no group, ethyl methyl am no

GRIEEXY l&l éFﬁgl'am no group, met hyI propyl am no group,

eEhXLHEHga{:é‘USD?Z— EIDFPZR)OU i f’ﬂy 1¥H2-y1) -2-
di i"sopropylani no group, o group,

duerthghptrpbam—ﬂeymiampnou+2{- ert - but yl am no group,
di pentyl am no gr oup, diisopentylam no group, di-tert-
BYREPKYRFABOKY b8 Bhbilahw 1 ReRFREGFANIY 2FRF %HWéCld

70 ptinf S P EE (G P eriebid 0T 20,

Be@Hp 1 pdbpaAPY AT ARi g6 PLD+hydh ¢ HaRf sy thy Idbdgpheny 1 -4-
di butyl am no group, diisobutylam no group and
grrbekylbat §adi no group. The "di (O -6 al kyl)

S B o LY A AT B gorcpsn-=-

Eilﬁﬂﬁnéf oiﬁﬁf@fé%&p&gr&@k Z,Q'%et%@d.btl?ﬂenyl -4-
ind of alkyl” group may be different. For exanple

dambokylaai alordtr bonyl group, ethyl nethyl am nocar bonyl

?ré k:@} di et lr?f{)ncg??ggﬁ%onélﬂ —lﬁé (naphthalen-2-yl)-2-
é%%%%?”%*%@?@i‘%ﬁwocarﬁ%ﬁ%?qu%%%%%ﬂ -

dabbbyy it rwcmbonyl group, diisobutylam nocarbonyl

r ou di -tert bu am nocar bon
g gd nlﬁcalr@&%yﬁ dr[éﬁdB fluoro-4-methylphenyl) -2-

2.group,
@étﬁgﬂsﬂ%%é’?;? ocar onyI group or 25
Hydm%szpf@;swr@mm];gmim [BEhddfadankg-¢cambbgylic acid,
nmentioned, preferably di(d -4 alkyl)am nocarbonyl

g?r'daﬁri’l@ell'é’c’t'efd“f[r(@rﬂ) ‘@l-rfE[tlmlﬁalﬁlHQ@QrﬁOW?thi-Eﬁﬁnyl) -2-

%‘?r?f%rg ?O@ar%l}ﬁr%gg 2[,) @gﬁ&gp@? oxyrf %%ggﬁ?gXphenyl-4 -

@Iapé@yjppmrwﬁbonyl group, dii sobutyl am nocar bonyl
group and 30 di-tert-butyl am nocarbonyl group. The

"= [ﬂ*a[c(;ﬂR)g-erflﬂ(§—£lk1a>nroyl4—gs&hylphbk?hbyZ—rgq&‘d&qolmopan—Z—

oup hayi 1to7carb t ons I
B i 6 ety cpr oyt g o8 Lot prphgy Sun
Ch MY 1 ITRUR, 45
2'-[1-[(2R)-3-[[1-(4-chloro—-2-fluorophenyl)-2-methylpropan-2-
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et henoyl group, propenoyl group, butenoyl group or
benzoyl group and the |ike can be nentioned,
preferably fornyl group, acetyl group, pi val oyl group

or benzoyl u The acyl _group. na supst | t ut

byl kg %WWM@M&J ﬁéxif's&EPW 5Pfa Jg 4-

3- yl group, 4-carboxybutyryl group and

t%&a:Fw |O<‘rl' J‘(aél 7 acylam no groupff is acylam no

grouy wWemRR) A 3t 1-qarbhlopurber 1abroprenyy) - 2rmethy lpropan-2-

preferably is 1 to 7, nore_preferably 2 to 5, wherein

tsnleJ amiio Imf-Sproxvprepexyd ethyhr3ruesharvbaplenyl-4-
ﬂcheq_chaln) or cyclic. As the acyl portion, for

exenpllfled for the aforenentioned .

@ —{ 12qY(l2R) 930y Rt (42BnDEr8EBL F DieHoplkayD) €5-mdtHyIropan-2-
acyl am no group include al kanoyl am no groug such as
0k Irgpb iy In@ -grysine xypaoppxly d ithy 1§ rdupe thy bpi Pl vk 40
gr o utyryl.am no group or 1.5 pival oyl am no group

Cﬁ‘é& %@Cl d aroyl am no group such as

anZ-qW—quﬁ‘? -8Loyp— Q@dcﬁbgr@-f-efl\%%ﬁﬁé@lf) -2-methylpropan-2-
formyl am no group, acetylam no group, pi‘'val oyl am no
gﬂdmmxnbHaaﬁhyﬂh@xypmogbaymetﬁyé] LZ3méthylh iplhdayyl-4-
group' is a cyclic alkyl group having 3 to 6 carbon

AagRexvdiich a§d9eycl opropyl group, cycl obutyl 20 group,
Cycl ybh /A QuUp, o RYC hepindehy1 -2-
g)r&oukn%Qg%& ?he[?' Eézg%rgf E?abl y %/I(I:I o’g)%](k) ar oug propan

stidlandsio 1626 hgdroRybropoxp] eligl Dbﬂplyéngl-emﬁr:am‘boxyl ic acid,
cycl opentyl group and the like, nore preferably

c>2c I-dérdpi%) gBo@;blm(BcﬁJem@mrr@/Tmengpew)t 121 meé:,l’qy)}propan -2-

SRR 2GR BgRY pp TR R Rl S e By oA -5

Qﬁ&%@xyﬂﬁ%haéidV|ny| group, 1-propenyl group,
2-met hyl - 1- propenyl group, allyl group, 1-butenyl

g2dufl-2{BBl eyl [1gyfdubrd Blblerepheny WuR —Metherpaepan—2-

I aize 1 onby Bk or I PeRax ke tinL B r Ry By iR

Q%rﬁoa&&ggygcgaoup such as vinyl group, 2-
met yI i-propenyl group or allyl group and the |ike.

Thar+ (1-4(2Rky3ehELnguﬁﬁdlﬁknardphanmi)eﬁ—he&hy&p@opan—z—
chain_ alkylene group having 1 to 4, prefera
¥11eBiped —3r BHErongrF oPorY bl ] n%'f‘?l%l’-}é‘ﬁg”dﬁ%‘ﬁ]l
5 r propyl ene group, butylene group,
%%%¥ ggﬁgkguggﬁ be nmentioned. Preferred are nethylene

graup(l- 5(ERﬁyienﬁbﬂ(KHdhKﬁrdHZHﬁNUﬂrE-GFﬂﬁmhykphéh?l) -2-
"Cl_4 al kyl ene group"” containing in or

peshiydpEppanpary tamine k%ﬂlyc}.r@fmré?wxd ethYell @z 4
5§Sn¥¥§Pasﬁy9UE'Caébg%%f%%ﬁgg%fne group having 2 to

such as vinyl ene

groupl1-1f prepesy| Bne( BHlbro Wﬂlﬁ%&bbﬁ&ﬁygi) eRpmethylpropan-2-
1- but enyl ene group, 2-butenyl ene group, butenylene

grlcbaplandi 2hbydreeypaepgrefethibl i-3imathadd 1-4-

| ene, r 2- propenylene group. The "Cl1_7
58$F8§VE Ccicﬁ al kyl group" is a group wherein

2'-[1-[(2R)-3-[[1-(3-fluoro-4-trifluoromethylphenyl)-2-
methylpropan-2-yl]amino]-2-hydroxypropoxylethyl]-3-
methylbiphenyl-4-carboxylic acid,

2'-[1-[(2R)-3-[[1- (5-chloro-3-fluorophenyl)-2-methylpropan-2-
yllamino]-2-hydroxypropoxy]ethyl]-3-methylbiphenyl-4-
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the aforenentioned "C _6 al kyl group"” is substituted
by "d _7 acylam no group". Exanples thereof include
al kanoyl am no-Cl1_6 20 al kyl group such as
f ormyl ami_ nomet hyl group, acetyl ami nomet hyl  group,
;94ﬁ9Q6ﬂ9P§nﬁﬁéﬁethyl group, butyryl ani nonet hyl group,
a| [ 1 Ro-
acgt ylwmflKré hyI gr 0 p?yﬁjrlo%ﬁony o?rﬁ"%glglyi%eg?gﬂp,
letony L babaackhyll | gnHp] - p-Npd syk gt sppet e thylauws - 25
fornyl am nopropyl group, acetyl am nopropyl group
pﬁ@bﬂdhyphﬁﬂmépﬂOS?FbQKEQBC #ei9r yl ani nopropyl group,

fg”fn%% P§FP§# E%ou L?gny anln%% %§kh gﬂ al

Mwb&abaabgtyh]gﬁgﬂsz PLNPEEY. PP thrgﬂqum-
fornyl am nopentyl group, acetylan1nopenty| gr oup,
pedhydbipbhenpdpéncgrbgxylipe @@t@rylan1nopentyl group,

Bl LS ¥ 3 A PARIL et o
?ﬁtmrﬁklamoti%%x PHﬁoxﬂé( RONAXIH i el -and

and aro am no- Cl kyI group such as
hamboxyambnanmﬂhyl group, benzoylan1noethy| group,

b | ,. 1o b I b

pehZoyt AR HEpEHt YL GtRBiLS n%eﬁi%%ﬁm%&?‘aﬁﬁf%¥gpﬁéﬁ¥§haz—
t thyl

i R A L e G AN

m&tﬁygbﬂpﬁewbﬂ#ﬂ-ﬁaib&xyﬁlc 6a<aidx,y| group" i s

substituted by the aforenentioned "aryl grou

15

uset- her BIZR) -ti'he[ [lar 43— fglmm*%-@e@yflehgsy}) t—ﬁatpethylpropan-Z—
4 carbon at ,
b e e e L A e A

thepbkkei cExap@l es of the "aral kyl group" include
benzyl = group, phenethyl group, phenyl butyl group

ph2hy [ br bBR) gi-olid, - (hrehloremyif lyesgphenyl bhénryqa‘ﬁléxifpropan—Z-

i1 R hoPTedrova S et Fre L Pl o i PERYE -

g?¥ggx§glcb§g;dl group. As the "salt" of the conpound
he”present i(nvention, there can be nentioned, but

na2’+ [t @R)t-B- fUﬂﬂﬂﬁmmniamuﬂs-ZauaﬁdphennlSaRtmeS@MhPropan—Z“

as_hydrochl ori de, hydrobrom de, sulfate, hosphat e  or
AR bn@rwworeﬁ’@alﬁféuﬁcl o ohRy 4

propi onate, succinate, glycol ate,
?é%?a?g}fgna a é oxal ate, tartrate, citrate, naleate,
f urer pi-ef (2RyBIFNEsUI-@labeo-kenzehgdphénph) €2-methylpropan—2-
p-tol uenesul fonate or 30 ascorbate and the |iKke, an1no
#ei amanel t2 ohy@%@%@%qmmlsetfa@dm%-ateéﬂh&xyalﬁ%ﬁw
and. the.like norgani ¢ base salts such as sodi um
ﬁ8F38§¥hh$ %%}%1un1 magnesi um or zinc and the |iKke;
OrﬂﬂnLlc- besg sl t[e -Suclk1as reeubykanyIphefly NPt Pythéth yEpropan-2-
48 et hyl am ne, diethylam ne, triethylam ne,
yitﬂemh:amb+mmoxmrmwb@hﬁ]hﬁmrMﬂnahéphenyl —4-
d|c¥clo exyl am ne, ethyl enedi am ne, guani di ne,
Y nt€ 07 ami noet hanol and the like; and base
Sai tspaf (’%?)n-%-gc['lds( 35-'3?9.Bo§§ @Sﬂ@ﬁ:ﬁglFﬁen§l pl 2t e 1Ml propan—2-
arglnlne I'stidine or lysin and the ke.
yl]amino]-2-hydroxypropoxyl]ethyl]-3—- '

(trifluoromethoxy)biphenyl-4-carboxylic acid,
2'-[1-[(2R)-3-[[1-(3-trifluoromethyl-4-methylphenyl)-2-
methylpropan-2-yl]amino]-2-hydroxypropoxy]ethyl]-3-
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Preferable salts are hydrochloride, sodiumsalt,
potassium salt and calciumsalt, and hydrochl oride or
sodiumsalt are particularly preferable. The conpound
of1%pﬁépr se |nven§|on includes solvate. .10 As
e her'&: 4S5PIRPEWIEF &°E8tpound neans a
cogpowmd[@ﬁR)Lge[ E§@IEhldb6¥B4thd¥8ﬂHéﬂ§qnnQGh@thlpropan—z—
with a solvent nolecule such as water, alcohol and
4 amilne 1bg-hydoopapacbosy yewhnk] - Bo iy xeryreathyin highenyl-4-
Waal s fqrce, static . interaction, hydrogen bond,
GRIPGEY t&neFdf bBRe, coordinate bond and the Iike. In
15,30 L3SPVaf £ RO - —2-
|n%org§rg?2§§|%tg % saﬁﬁ%astate W th matgg) glggthylprOPan 2
1] atieol] Feehy8rekgpabpexy ethpl p-3-scamivlxyt doiphenyl-4-
"prodrugff of a conpound is a derivative of the

icopcifle present invention, which has a
%?Wﬁ%g‘k'c&u%&c%?lge&ég% iéysgffoﬁp eo:.gréw Rptically

econposes ol'ysis or so ol'ysl's, or

GRdekepFpeimokRgreaf. conditi ons to shOM/pharnaceutlca
activity. A substituent represented by Rk and a
substituent represented by e in the formula (1) of the

glrlgjeat i nﬁgg}qégn sfrfefslaﬁﬁéol?ue{gs fe;fo%ﬁudg "Rrhula (17), a
?Hgihlat:éﬁﬁiééllg)09&@&;5@&51@ s&0RH e or orOdn Rptieally

iving organism The "ring Vff in the present

aoténei Snrinstherenf: represented by x 1 V 44) Q /
30 in the fornula (1) , whegein X3, is as defined
above apd 'ring W is a rRng represented by 49 is the

formul & (1), whey@i ICHX2 & as. defined above. The "1 C50
val ue g¢f cal ci um'rg ept aTR agoni stic action" is a
EgsSu Nt e od described in Experinenta
(gnpl e 1 t He present specification. The

hol i ¢ enzyme P450" |nd|catg ytochronme P450
in an ani mal, espeC|aIIy YP2C9 CYP2D6 or
'an be nentioned. The "1C50 val ue of

nmeasured by the nethod described in

Experlﬁental Exanple 4 in the present specification.
e "1 C50 value of its calciumreceptor antagonistic

3 tf5h"is not less than 10 times an I C50 val ue of an

RO (DM d 264110 relipT8aROCE ¢ £1WR Jrot%”, the
"1 C50 val ue of "the 15 cal ci um receptor antagonistic
BEt iion & hywoxvds grobgn 20balogessaths, |@50amamquegmup, a Cig

t he_ i nhi bi t t f th bol i VP2D6"
PEYLPRIRS VTR, oI AN oor BAEED SHOTRe S COmpaMRisy g rbonyl

GP&upboyec, ”?%tl'k%'ik grb@p?. Xahﬂﬁooél Qaall%dﬂi? q;) gnt ar Ci-s alkyl
nmet abol i c

ant agoni sti ¢ act| and I C50 val ue of

gnaypE £\¢B&Dﬁoxyﬁclb¢; tdkylagtbop, . aTdi (Ci- C&hﬂl)ammb group or
t he, compound of the cal ci umreceptor

a nitro group,

R*’ is a C;.¢ alkyl group or a Ci.¢ cycloalkyl group,

R®’ is a halogen atom, a Cj;-¢ alkyl group, a Ci-¢ alkoxy group or
a halo Ci.g alkyl group, or when R’’ is adjacent, R®’ and R’’ are
linked to form -CH=CH-CH=CH-, and

R'’ is a hydrogen atom, a halogen atom, a Ci-g alkyl group, a Ci-

¢ alkoxy group or a halo C;-¢ alkyl group.
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antagoni stic action is not nore than 0.1 pM neans
that the above-nentioned "I1C50 val ue of the cal cium
receptor antagonistic action” is 0.1 pMor below 25
The "1 C50 val ue of a netabolic enzynme CYP2D6
inhibitory action is not less than 10 pM', and the
"1 B0 N addnpdiind hepradeated & Nfe&hbﬁﬁo@YBQEﬁglBbtﬁhlﬁfY1'") a
action is not less than 1 p refer to the
abaxmarsutisredd y' 1acs@prable sklthéhgeealfobrcaneppyieally
CYP2D6 i hibi%orﬁ tion" of not less than 10 gM and
et ‘M respectively. The conpound
represented by the forrmula (1) of the 50 It present
i nvent i®n has vagicougy i . such as optica
I Somers stereor% r’s onmetric isoners, tautoners
apd : *KW i7,nventi on enconpasses al |
t i somerst angy m xturesR thereqh.” 9 In the conpound
the formula (1) of the present
inventi ‘ preferably a hydroxyl group or a Cl-4
Dre preferably a hydroxyl group, a
nmet hoxy o ou or an ethoxy group, particularly
preferabl a hydroxyl group, io R2 and R3 are each
rqply a hydrogen atom a hydroxyl group, a
hzg)i ogen atom (particularly preferably chlorine atom
fR?u0ikng ©f-@mLkyan g@dupQ group, an Cl_7 acyl amino
group (particularly preferably Cl_4
&'Rylear boethnhi owoup cup)a ey danronyil @r@iuipyl group
articul r ef er abl rif onet h group) ,
caf'Bo?y]I? {ﬁ{%‘%b a%iontlo% aalcié Egygugr? rt?%(al arly
R ef Eé@'ﬂ}ﬁ@ﬂmj’e@l U Hogeh Al Ch_€, 38l 529%3}'1 group, a Ci-
group, ydroxy-Cl_6 aIkyI group (particularly
praelﬂmaaiblg}rdmpdiocrxya- Balé Calskalkyt amyypa Cl 7
acyl ami no-Cl_6 al kyl group (particularly preferably
Cl_4 al kyl carbonyl ani no-Cl _4 al kyl group), a Cl_6

1050 B Grae 54 bRy (12t Al s

dsospleatdd £Ebm6thé kytjupnedes psoimy dfparticul arly

preferablﬁ/ dléCl 4 al k%l) am no group) or a phenyl
gf 0upl~ bf2R-ImbIR3(3r 1}Qﬁqiéwwmdme@wlérﬁymeﬁ%@mpanﬁ—

S erab I e
O e e e
BakBok¥lbcabkyd, group, a Cl_6 al koxy- car bonyl group,
a Cl 6 al koxy group, a halo-O _6 al koxy group, a Cl_6

a? ky[1gk 62, -3 hijldr Mb@-@i-@uwnYé) dz-(ne:_h;hglpropan 2=

oup or nitro P, rably
& bl R 2Rt 5 S pPiya L
ehkibx QL PHPacRP, R3 i's preferably a hydrogen atom X1
is preferably -C=C- or -C=N-, particularly preferably

=11 0@)|-33-p[r[éf-e(r3a-hdh;lorﬁ——@-—me},hyippeayéi abtyetlyylpropan—-2-
- . -S@2-, - (CH2) nl-O, -0- (CH2) mil-, 51

KB RS g by B raony Te o - gt hyaipheny T AL
é&g%myl:ﬁ%ldm , Cl-4 alkylene or C2_4 al kenyl ene,

and n8 are each preferably 0 or 1, alkylene for
2 is[ pr f2R)ad-[ [Tet (dy-lchne ro-3embyhgliphenyl) -2-methylpropan—-2-

yllamino]-2-hydroxypropoxylethyl]~3-methylbiphenyl-4-

carboxylic acid,
2'-[1-[(2R)-3~[[1-(4-chloro-2-fluorophenyl)-2-methylpropan-2-

yllamino]-2-hydroxypropoxy]ethyl]-3-methylbiphenyl-4-
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5 R4 is preferably a C1_6 al kyl group or a cycl opropyl
group, particularly preferably a C1_4 al kyl group
such as nethyl group and the like, R5 is preferably a

a{'ydro e atom pis preferably 1, sO Y is preferably
ac‘aﬁ"g% idand 6 ° R, R and R8 are each preferably

a2h¥QﬁQQQQR§LQHW[§—hQL99§8r@14uﬁéfﬁyiﬁ rgﬂﬂ%Q—metQleropan—Z—
preferably chlorine atomor fluorine ato

 1yem ignog 2 ~biy daro€pAopbky kg thy biip3 —oe thayl] bigeenyR6-4mnd

R7 are _joined to form-CH=CH CH=CH . 15 The case that
R@rgﬁ’d‘yﬁ?‘calaé’lgel ect ed from t he group consisting of

o8 (VORD. 3085 4 £ombiod- 8L B3y cpan -

hydr age The posrtion

§f1 Rt idad - elh'yarpkybebpbky] 2ohy D] + hemetigpibiphenyl-4-
represented by the fornula (1) of the present
|W@|?P‘Néﬁc aBéfA.n is 1, for exanple, an enbodi nent

Egn I‘-[QéR%R e t F]Ey . g:?réﬂo r(%ag ;J?e r et%l%?%jl lc,) ; ‘Q‘%e%&‘iBropan—z—
RMJ=ed86 ] aboRYdrdRyBroyekPXath @l %m@tﬁhﬁlbmférﬁil(;m—

an amno group, a Cl-7 acylamno group, a
tqalrblowﬂo;reanyd,group, a Cl1_6 al koxy-carbonyl group,

3 605 TR I PP e 4 s Rty ety wopan-2-
@,liq Q)ﬁ'lnG‘] ay ph%/érg%i‘&po:gﬂ} Péieny By - (e AL R g n)y 12%-n0

group or "a nitro group, or R2 ‘and 30 R3 are joined to
ﬁan:b\oaylebhgtbedeoxy gr oup, 52 Xl 'S -C—C— or -C=N-,
X2 is -CC,

(o] (mcloprqmb [ BT tlm—%qz)o %‘%&uor@@?ﬂ) _a-

ar oglzigifggabz %Er? enqua oup, %é%h@ndegﬁf

thyebepnbnyn—w«tml :lqahc@ dcaid, R4 s ahCé 6 al kyl
C3_6 , R5
ié omi (epeLapnmi) VA S et s S SAboFageRRY D 2~
f t d
ALERY B280R0:2 PR 2 APt BT 2

ﬂéeuplsipﬁe@mlaé&maxﬂwmcwr adj acent R6 and R7
are Joined to form-CH=CH CH=CH is preferable. O

s3rohe tlaydoodirdisl - b(zmn-@odr{clwaeﬁadnmf@mmgnxlhyaroxyl

g?gﬁglpﬁo%%%%4%]grzog&%{)aru cul ar :J)ét%fliﬁ %?Xyl—ll—

8hebbRe1 @k 04, different and each is a hydr ogen at om
a hydroxyl group, a hal ogen atom (particularly

chi-of1hke(2R)orB-of [ i (demethydpheny lan2amenby §poopana2-yl]lamino] -

Cl-7 acyl am no gro 20 (parti ar

%rw E%w glrﬁ)“g}f]o]u pa-meath ﬁ%ﬂnﬁl&%@ﬁe#ﬁfﬁrbaﬁzabc geid,
O‘fﬁ'( aldhi1 GaRl Hefy )P -méchyl ~2-

hydroxy %) y (glrgg%%lijo 8 X‘E%%P Srgug am y propan

ol kanimho g*mumdr@@rdboedquqhydﬁ] r—BelmIthgtlbuphenyZa-tl—

pheny roup, R2 and R3 are joined to form an

’éﬁgb?ya‘b‘f

2'-[1-{(2R)-3- [[1 (4-ethylphenyl) -2-methylpropan—-2-yl]amino]-

2-hydroxypropoxylethyl]-3-methylbiphenyl-4-carboxylic acid,

3-ethyl-2’-[1-[(2R)-3-[[1-(3-fluoro-4-methylphenyl)-2-

methylpropan-2-yl]amino]-2-hydroxypropoxy]ethyl]lbiphenyl-4-

carboxylic acid,

-[1-[(2R)-3-[[1-(3-fluoro-4-methylphenyl)-2-methylpropan-2-
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25 X1 and X2 are -C=C-, Zis -S, -SO, -S@-, - (CH2)
m-O, -0- (CH2) mil-, - (CH2) m2-NH, - NH (CH2) ne-,
- (CH2) nm8-N (CH3) -, -N (CH3) - (CH2) nB-, a Cl 4

al kyl ene artlcularl | ene or e Iene
fﬁar@zﬁ o) A Ryl TopPoa ) Sy L SPRPRPPY

& Yeiky, R4 is a C1_6 alkyl group or a
cyclopropyl group, particularly a Cl1_4 alkyl group
(QEFHﬂI[QQGUB3GHQ1}(3R51usra—&ydébgyhphémyﬂ)%E%meﬁhylpropan—Z—
Y is a carbon atom an ' and R8 are the sane
ofl lpmimg] er?t-harﬁ’&mw@xal ﬁybwééea—afemllam%%sgle-‘l-

ferahly chlorine atomor fluorine 5 aton), a
PRI SR

N groug or a Cl 4 al koxy group, or adjacent
R& ’ -gnd [RERA-8-|[ 0l Aed—E Du b B6H ~heEyt SiErGH ) 43-methylpropan-2-
preferable. In the conpound represented by the fornul a
(nlal aéfquieZ—ﬁswésr@wprrﬁp@ﬁyﬂ gfhyhhed-hseRutylhiphenyl-4-
5¥HJ an engpdlnent wherein 10 R1L is a hydroxyl

group llc 'al koxy group (preferably nmethoxy

gra%&hlea rand-R32ay €3t E@lsmmcmoﬁéijsrmrmr@qq ho-

is a hydrogen atom a hal ogen atom (preferably
ﬁnali@eroa:aaonyldmn@nbmeZathxwrmosymﬁwQ/]hgprnhqsxyl-4—
%%V%P nmet.hoxy group) or a Cl1_6 al kyl 15 group

BI gyl " group, ethyl group, n-propyl group
0%~ I[§og<9§yLsgt@yD}4 eﬁw% éo‘cf‘{uoor éé%l)ozcmet%ﬂiropan-z-
-yG:HI%mIkIHo,] -QNHydiexﬁ:EepoxN éthip)1-3- Imdsﬂm;dmrlhnq:henyl -4~
vinylene, wherein m is 0 or 1, R4 is a nmethyl group
GPr °5V&F6pP859k group, R5 is a hydrogen atom p is

L 253 P 821 DALt B LRI AN 21z opan-2-

prdandas] -athptrax ot OPeLy ]aéﬂmi P+ 3¢ er-akd thflpr@ipyl9 biphenyl-
atomor chlorine atom or a Cl1_6 al kyl group
¢pcarberplicnaehgl group), or adjacent R6 and R7 are

| A 8o e e ey T % o By gRpS2- Yl amino) -

qnﬁyarekyﬁrgéoﬂy PEKIOYY] %Mm{m TﬂrféﬂﬂfJ#c%rHM'lQ&e Beid,
(0),4

atom a nethoxy group or an ethoxy group, R2 and
a2é-fhe[$&&b—1w[Eﬁ+f&w&adlqhiyngnhenyi)aZthmbgéprapenT2—

T T e TR

Egkgéxyilg a%l? (CH2) ni-, -CH2-NH, -NH+ 5 CH2-, -N
, ene or V|nylene mhereln m is O or 1,

2’—[1 [ (2R) -3-[[1- (3-methoxy-4-methylphenyl)-2-methylpropan-2-
yllamino]-2-hydroxypropoxy]ethyl]-3-methylbiphenyl-4-
carboxylic acid,
2'-[1-[(2R)-3-[[1-(3,5-dichlorophenyl) -2-methylpropan-2-
yllamino]-2-hydroxypropoxylethyl]-3-methylbiphenyl-4-
carboxylic acid,
2'-[1-[(2R)-3-[[1-(4-chloro-3-trifluoromethylphenyl) -2~
methylpropan-2-yl]amino]-2-hydroxypropoxy]ethyl]-3-
methylbiphenyl-4-carboxylic acid,
2'-[1-[(2R)-3-[[1-(3-fluoro—4-methylphenyl) -2-methylpropan-2-
yllamino]-2-hydroxypropoxy]ethyl]-3-t-butylbiphenyl-4-
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R4 is a methyl group or a cyclopropyl group, R5 is a
hydrogen atom p is 1, 10 Y is a carbon atom and R6,
R7 and R8 are the same or different and each is a
hydrogen . atom_ a hal ogen atom (particularly chlorine
SeghoFy licudFitle atom) or a Cl_4 al kyl group

ol ! .
RPN 2T B R B R AT AR R ppropan-2
19 afamRQURdhyERbRFPROPIxPYe thel | 08 -rttbuty)biphdrhe -4

present invention, when n is 0, for exanple, an
cerboxyddc aghdrein RL is a hydroxyl group or a Cl-6

alko r ) 2 n ar e differ. -
e thah e e S S R g S re BV propan-2
Raliag@hodtonhyaRoRFbREp &k PYELh Rl [H13 -/t~ Rets Bt prer 164U,

a trifluoronethyl group, a Cl_6 al koxy-carbonyl

geaboxydi€laeidl apdy group, a Cl_6 al kyl group,

hydr oxy- 6 al roup.. a C2 6 alkenyl grqup, a.. ,_

D eﬁﬁ‘é%ﬁb,‘?‘él{ﬁ% &%‘Cﬁf%’db?r%f&}ﬂ( JP_{*@%Y@%%)”%’ né
LbL Of_ d1aiy1gd-3-0

A S e e e A S A

meth@ibiphRdyls4ac&ibéxpl kylagidup or a C3_6¢cycl oal kyl

group, 30 RS is_a hydrogen_ ato pis 1l _Yis a .
@aPbarmacehtdraklyi 2FeeR %nﬁéﬂamdtwe?;% U @REPIHEa11Y

: j nt and each is a hydrogen 55 atom
%%%gﬁ%ggﬁgétgh%£§5 1 6 al kyl group or a Cl_6 al koxy

group, or adjacent R6 and R7 are joined to form
-CH=CH-CH=CH is preferable, and particularly, an_ |
didddThencomperrdnoRithe abonenmsationesd plict] o Waich is

al kox rau rticul ar] .2 ydroxyl group, a
ﬁ??ﬁ8¥§gg?5§% gﬁea%r§?€b§§n%#%%ﬁgyégpand R3 are the
SQ"E[PL{@QﬁfESEDE1fHBLEEHde4%4&éﬁﬁ¥1§h@hyﬂbGﬂkme&hylpropan—z-
hydroxyl group, a halogen atom (particularly chlorine
yildaménof +Aohydeonyprypoxyl eyl ti-ugkhvd kgpheny 1-4-
ac%banigo grou& (particularly Cl_4 al kyl carbonyl am no
GRSOBFY 4t #F+fuoromethyl  io group, a Cl_4 al koxy

g?OUFILP@iﬁjsyd€£f¥(4E3H¥8964§3¥ﬂ§br Herd19Xg=faétAylpropan-2-
al kyl group, a Cl_4 al kyl group, a phenyl group, a di

¢ Tl afiiab kyPyhpdi ooyor opgy e 129y U -68 ety Jdpiginengnl —4 -
Cl_4 al koxy- carbonyl group, or R2 and R3 are joi ned
£8TPer 4R @€kt eneoxy group, 15 X1 is -C=C or

-7 N | So -GG 2 R4 1S 4G | up_ o
ST b ol ik et en g P -RleRy 1 propan-2
¢IBaRYho PF 2By &t 6xyprdosty] et Hyldr-<Eere aAfydihi ph2dyd -4s

1, Yis a carbon atom R6, R7 and R8 are the sane or

garrbPexghicapgi@a@rdi s a hydrogen
2'-[1-[(2R)-3-[[1~(4-chloro-2-fluorophenyl)-2-methylpropan-2-

yl]lamino]-2-hydroxypropoxylethyl]-3-methylbiphenyl-4-
carboxylic acid,
a pharmaceutically acceptable salt thereof or an optically

active form thereof.

| [15] 2'-[1-[(2R)-3-[[1-(3-Fluoro-4-methylphenyl)-2-

methylpropan-2-yl]lamino]-2-hydroxypropoxylethyl]-3-
methylbiphenyl-4-carboxylic acid, a pharmaceutically
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atom a hal ogen atom (particularly chlorine atom or
fluorine atom, a Cl 4 alkyl group or a Cl1_4 al koxy
group, or adjacent R6 25 and R7 are joined to form

f bl In the
r%ﬁ?%@%%i‘a %it( rqercﬁ?qrﬁp‘fe(aﬂ roa lﬂng.r;pfaézgéxg form thereof.

invention, when nis 0, for exanple, an enbodi nent
wherein RL is a hydroxyl group or a ClL 6 al koxy group
( PreT e2 ably- [ GIR)FE-hoMy- (@r—@hﬂ)qroRz—iﬂdoRBpheayﬂ he2sane

or different and each is a hydrogen atom x?roxyl
o &rmrb-g?ewlahaamodr@f-@w&a%wmapwée&% ol

gﬂ%rfrﬁg%r%l LRI i & faBl:RHLE, IL9 P
04 Gt tab Xal -da 1 ldheneciaidioayl opitadal(pr ateiabl Jorm thereof.

met hoxycar bonyl group), a Cl_6 al koxy group
(preferably nmethoxy group), a ClL_6 al kyl group

BEE] A B s O ko RohRen A BR LD 9090
Fhdtly fBﬁhr(—@f—%flq a2t ] -lzmtya&)b B¥bogy Péﬁh p—§2_6
alkenyl group (preferably 2-mnethy 1- propeny group),

anepthenib imveoyd, - %rdaampywlgcoap;da drpnarﬁacaukytqthno

group (pr.eferabl i met_hyl am no_gr.ou nitro

A B Fady tRs apE b6, RBASPALPELLY aheBiFe) EfE Gpereot.
group, io X1 is -CC or -CGN, x 2is -CC, RMis a

nmet hyl group or a cyclopropyl group, R5 is a hydrogen

atldh 2041 (2R -8-i[{1a (¢aChdprat-2Rf laotopibenyl) v2rel RS

are the sane or different and each is a hydro en
aﬁﬁhﬂ@ma@g @nYal 8Mirpd sReh¥BFXYPHEPPRE] &

— y ou yl
A L i o0 S s vl
(Fuaiptatlley saRttheXyrgb@Upy, afr oﬁﬁlaﬂlﬂyeﬁtﬂﬁe afskriRAthereof .
are joined to form-CHCH CH=CHis nore preferable,

and particularly, an enbodi nent wherein RL is a

Ao bpdungReftalal conpasffof St PEIAL &' P Y

Yhadilalc@iu@icadly 88EBptabReh¥EEPUEPR, 840N a &Smpbund of any one
hydr oxyl group,  a hal ogen atonr(partrcularly chlori ne

&forther abowermastaoneyl, [&h anrﬁb8gro@pph@rmacéutlcally

acyl am gr articularly Cl 4 kyl car bo

SR b lg SR o IR AR RGO BT TR Y 3T T ity  thereof as
5oggtl@eC%n§rghgg5¥ group (particularly nethoxy

group), roxy-Cl_4 al kyl group 30 (particularly

hydroxynethyl group) a Cl 4 aIkyI gr oup

(particularly nmeth group, eth group, i SQpro
¢rdd pThepPasymaa%ﬁb%% FIBRRE Y 1<grr aé% @-mentloned

|
Jasiay ndegeR Faéérfﬂéﬁ%ﬁ%r%dﬁ%‘@g?%zp E%&?fdﬁ‘“ Sf goy one
afetyibcabboayhefit Doihed f3betayl[6D) au rpmmcepmmalny

group, or R2 and R3 are joined to form an ethyl eneox %
gp@gptakie, salt-theppof @1an optically active form thereof.

[21] The pharmaceutical composition of the above-mentioned
[19], wherein the active ingredient is a compound of any one
of the above-mentioned [7] to [10], a pharmaceutically

acceptable salt thereof or an optically active form thereof.
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5 X2 is -C=C, R4 is a nethyl group or a cycl opropyl

group, R5 is a hydrogen atom pis 1, Y is a carbon

atom 10 R6, R7 and R8 are the same or different and

e i.s a _hydrogen a _hal.ogen ato particul ar

ﬂ%-ﬂ& SitdoPinEoNROG 108 Ehé Dovngptfonea
Hdih '{‘ffehﬁlctqwuﬁ}x?rgalén 1id a égﬁé’u&io&f) any one

(partlcu arly nethoxy group or a Jacent and

afe e redwbvies nietrtioned=Ci CHe6H{ 18 ] pr af phahha&cedSiddiEly

conpound represented by the fornula g ) of the

&r%eérﬁahlmmhtoﬁhsﬁépér 85| pnhaBticabhyi JEEHYE ofprm thereof.

represented by the following fornula (11) 0 n3'.. 3

X2 ~Y (Z}n O~g (CHOP R (1-) wherein each synbol is

a2 el nedrabeveitodrigerber s¥tacpdrosig) wibileredmrises a

exanpl es when n=0 are shown in the follow ng, wherein

tnh@mmﬁlgaéé@da@@ﬁemcebéacﬁa@@hsbun@lnﬂaarecompound of any one

3% [ BBy shertPRef Tofofh: kbhy) BrEISTIR SRR

%Qﬁ.“ép%ab@.@ salt thereof or_an o tlcall active form thereof
yl ] am no] - 2- hydr oxypr opoxy] et hyl ] - 3- et hyl bi phenyl -

@& laax pleitd vaciitdgtedient.
"-[1-[(2R)-3-[[1- (4-chl oro- 3-fl uor ophenyl ) - 2- et hyl pr
opan 2-

BF/£ ng'B%] tﬁg??ﬂéﬁﬂ@&?@éﬁ@f hydte o SES W PR larfbve-

8 carbo I C acl
ﬂlenftloﬁ'xéaR)[23i [ [ #réBeth| the- detbtd yipdwsddent2-iretahydompound of
opan- 2-

leaﬁinﬁoyfztwd@%ﬁ%ﬂ&%&ﬂ@qﬁy[%l Eorektblyd i Phafpaceutically
JoERPRABIL) SaPF) fhdzdor or an optically agtive fomm chereof.
opan- 2-
| hyd t hyl ] - 3- et hyl bi phenyl
Labhothe. gnagzaéﬁélyq‘”éf%y%& Jgtqamprasts pg thel above-
dlfluoro

n
ReChy PERRpLAZD:  HEFT SR e 195438 PASRSRERG i 7. gomoound. of
BRYh¥hBi gheayh 1s CP‘?T’%' [PO Cigf phfimakeuticallly heceptable
(2R) -3- [ [1- (4-chloro-2- f uorophenyl)
s2liethgreobpon-&2n optically active form thereof.
yl ] am no] - 2- hydr oxypr opoxy] et hyl ] - 3- net hyl bi phenyl -
carboxylic acid 1-7

ﬁ% 5 g} _1Ti1é @ér’ﬁ&é&fi@'&é&& s J BN b2 tHR! AKbRE-
pehaboned - P2 )y druhempsiapcthd eldbilvie Inmerickilehitplhensg! edmpound of

any of the above-mentioned [11] to [18], a pharmaceutically

acceptable salt thereof or an optically active form thereof.

[27] The therapeutic drug for osteoporosis of any one of the
above-mentioned [23] to [26], which is used for concomitant

use with a different therapeutic drug for osteoporosis.

[28] The therapeutic drug for osteoporosis of the above-
mentioned [25], wherein the different therapeutic drug for

osteoporosis is selected from the group consisting of a
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carboxylic acid 1-8
-[1-[(2R)-3-[[1-(4-ethyl -3-fl uorophenyl)-2-net hyl pro
pan- 2-

y%;%g}r%g%g? ’gzafogyj%agﬁ%xg eth I 'a lg%th i.ghenxl-4-
&b dd ton [ 1y [ﬁe%B)leg‘t{Jr%oh@aB@éB@rﬁ'ﬂigh%/' an2e SBESYER

ropan-2- yl]am no]-2-hydroxypropoxy] et
knmﬁugqnlit(prdpathnbnacm@ ababolie sﬁehyhd preparation, a

Bl e e R e Y ) e oL BT SPE Zosion, a
?‘&f"f‘?%y%i onats BEPARAA T 2080 30N tRE ER2%OTF ) PReRaT %‘;1”'

| propan 59
am no roxypr opoxy] met hyl ] - 3- met hyl bi pheny]|
4lgaiﬂﬁxggghqg rdtgﬁgglgg_égteopgr£51s, whych égmpg&ses

édﬂ[l]rul:s(t%@ %' [a[nl e@%%@:%. %l gﬂoun¥| zzf a”‘é&ﬁﬁ!&%&’ P&¥!- gny one of

ydﬂé:lrabm&e—arelwtqro@énpr[qqow] et by, ] aBpHEhhaJ:@wiwyiy Aacceptable
carboxylic acid 1-14 - [ (cyclopropyl) [ (2R
[sqltltqg;qufU@moam_qpﬁhyaphyngpylvg form thereof to a patient
| pr.opan-2-yl ] am no] - 2- hydr oxypr opoxy] net hyl ] -3 1o
Iq%ﬁﬁﬂg . ﬁﬁcarboxylic acid 1-15, 1-16
-[1-[(2R)-3-[[ 1- (3-fl uoro-4-nmnet hyl phenyl) -2- et hyl pr
opan- 2-
yl130dmiAn ale-12-ilmnd n:ex:yptopoay}:aghgxig;t Seumbhy:t bixg)raanyl

boxylic acid 15 1- %ﬁ J dL
élafma&&el&%;&évh%sﬁeﬁwe 9«‘; 8 p‘i‘%‘gﬁ ound of any one
04 SR Ly A

a&cebtbbie(éa&hlﬁhér&oflﬁﬁr@ﬂh@pyiéalfy actlve form thereof as
met hyl propan- 2-yl ] am no] - 2- hydr oxypr opoxy] net hyl | - 3-
& BFtevehdngredieBEboxylic acid 1-19 2' -]

(cyclopropyl) [ (2R) -3- [ [1-
(4-chl oro-3-fl uorophenyl) -2- 25

T3ty AP rcepaiudr Welcapitde] aAtRydnaXyPoFPanyk| amRiRykngioned [30],
nmet hyl bi phenyl - 4-carboxylic acid 1-20

ghefreipn( 2Rp- 3ckive (Bngredient- hethoanpmmd Jof2.amt lepepof the

rg?%%%ﬁé?téoﬁﬁﬂr6%&p?%p5§&1eﬂrgﬁﬁgﬂﬁﬁﬁﬂﬁﬁﬁﬁﬁlgh@ﬁfFPEable salt

%ﬁeeawozsw hf Qﬁtgc&l%} ace{®d e thddeod. (2R) -3- |
3, 4-di nmethyl phenyl) -2-

nethylpropan 2-yl ] am no] - 2- hydr oxypr opoxy]

?g9¥|¥ggpgggggum Egéé§¥£¥»%géé§§ggé¥ of’%%e above-mentioned
[30], wherein the active ingredient is a compound of any one
of the above-mentioned (7] to [10], a pharmaceutically

acceptable salt thereof or an optically active form thereof.

[33] The calcium receptor antagonist of the above-mentioned
[30], wherein the active ingredient is a compound of any one
of the above-mentioned [11] to [18], a pharmaceutically

acceptable salt thereof or an optically active form thereof.
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2'-[I-[(2R)-3-[[ 1- (4- et hyl phenyl ) - 2- met hyl pr opan- 2-yl
] am no] -

2- hydr oxypr opoxy] et hyl ] - 3- met hyl bi phenyl - 4- car boxylic
acid 5 1-23
2'-[1-[(2R)-3-[[ 1- (4-chl oro- 3- net hoxyphenyl ) - 2-net hyl p

r N-,2- . : .

R R PR B SBo ROTRBRYIT 5P REERG: BF R, 240e oF @

ced il irecpitdrla?dagbdistic action which is not less than 10

2'-[I-[&?R)-S-[[l-(4-ethy|phenyl)-2-nethy|propan-2- Il

driimes] -the ICso value of an inhibitory action of metabolic

2- hydro ropoxy] et hyl ] - 3- net hyl bi phenyl - 4- car boxyl i c

Sneyme PRS0 [1- [ (2R) -3- [ [1- (4-chloro-2,

5-di fl uorophenyl) -2-

nmet hyl propan- 2-yl ] am no] - 2- hydr oxypr opoxy] et hyl ] - 3- z5

nEty IThieplcedywliuh- ceckpipki entegdnisf6of the above-mentioned
B 3%R -, 3- 1-§napht alegﬁi- | )-2-net hyl propan- 2-

i3I HOEEBiRy GhEx b FaL et Th s CAMERRy EEGRBROF - 4
GRSt 13ChE+28n13¢ /not 1 100 ti the IC 1
SR b mn o TR 1008, ST 200 T o e vt

Wif] an nahidilpayorgpionosy | méhybdl Pe ne iymey [ 4HENY| - 4-
carboxylic acid 1-28 25 2'- [I- [ (2R) -3- [ [1-
(napht hal en-2-yl ) -2-net hyl propan- 2-

Vil ' - 0 y v 3: (LEI A

i[glﬁgg;;?@-] E_Q%Ernggx%%sgg? dln?{:%%&]llgt of 1A U B oned

2'34[11- ghag)gia- khé- fhthbodi 6- dnphd oxgpheny | Q¥E2D@®t hyl p
ropan- 2-
yl ] am no] - 2- hydr oxypr opoxy] et hyl ]-3-(trifluoronethyl)b

[ nyl- 4-carboxylic acid 1-30 . .

JB0ie, 2ai B R K Sp BT “eiRdenin s 25919 Bsvs g oned

QB8N 2whérein the metabolic enzyme P450 is CYP2D6. _

yl ] am no] - 2- hydr oxypr opoxyl et hyl I bi phenyl - 4- car boxylic

acid 1-31

g_gs[ll A[ ggﬁ:igm[ Llecégtg'r dér?@égér?fshte r}}/aln)inzg rger‘lt %55’ 'THAIE of a
j.nol.= 2- 0 e 3= (dgi

EonBRLACkEEaBLSE LPAIRRL & Mool (14 o U R 8. 1,

and[ ba[ {2R) valupel ofnaphihhibhtdryl acRiomtdfy| {he peatabolic

yl I am no] - 2- hydr oxypr opoxyl et hyl | - 3-i sopr opyl bi phenyl -

gnzymepexHEpe beimot zbess 3than 1 uM.

3-ethyl-21-[I1-[(2R)-3-[[I-(3-fl uoro-4-net hyl phenyl) - 2-

met hyl propan- 2-yl ] am no] - 2- hydr oxypr opoxyl et hyl | bi phen

YB9%4- Thar boxyiht P&tébtosantldgonist of the above-mentioned

21-f1-1(2R)-3-[[I|-(3-fluoro-4-nethyl phenyl)-2-nmnet hyl pr
@@gh, owherein the ICsp; value of the calcium receptor

%{11:%&'?%%%#{: Egg{%?%r\( 2{%0%90)%/ ln?otrlylt]ﬁasr’{ IOS’.q.pixgﬁeylagldpgﬁgy&éso value
of the inhibitory action of the metabolic enzyme CYP2D6 is not

less than 10 pM.

[40] The calcium receptor antagonist of any one of the above-
mentioned [34] to [37], wherein the calcium receptor
antagonist is described in any one of the above-mentioned [30]

to [33].

40



10

15

20

25

30

2-chloro-6-[2-[I-[(2R) -3-[[| - (napht hal en- 2-yl ) - 2- net hy
| propan- 20
2-yl ] am no] - 2- hydr oxypr opoxyl et hyl | phenyl | pyri di ne- 3-
Cszox lic acid 1-36

%ec[r[qtaa%ﬁ PR isipg) 2o PhEEMGFEPbHGAL s2cceptable
y&éfgﬂ éﬁ n%@@&ygﬁ&hxhh SEPERRY hBLPBERYL foned [1]
25 car I C aC|
2£3- ﬁ]la'ﬂel Wlph%]m{alce[u(tala)al?zy[ Bccepapbllbakabt2tjéye@f or an
met hyl proopan- 2-yl ] an1n%g 2- hydr oxypr opoxyl et hyl | bi phen
)Hpﬁﬂch%Xxﬁﬂﬂ%W9 Form eregd as an active ingredient.
21-[1-[(2R)-3-[[I| - (3-fluoro-4-nethyl phenyl)-2-net hyl pr
opan- 2-
yldAmme] P&‘i—h)é‘ér&é)ﬂab@@ﬁéy bt liik] aBoPecipyhbiphedy[48}, wherein
carboxylic acid 62 1-

b |astte- Ve [1zxg[rf—d[1@m) -ts P[ go(nsowqop’é anypeny| pheplaims 3 to

ot geﬁ?‘%gﬁ‘&f?f?@%wp AERFPTR9? PaPABE SERSF BRK,9F A RFically

Qe Forar dneReBY.-2'- [1- [ (2R) -3- [ [1-
(napht hal en-2-yl) -2-
nethylpropan 2-yl ] am no] - 2- hydr oxypr opoxy]

lk% %%%yFFT}F%géggﬁé:é% gﬁéﬁ7b?VﬁE@%§F1ﬁQﬁQ”¢%}%M wherein

: hy%?%txlya SRERSTEERY 12nf: SPBREMT.OF 22 6205195 Tt goove
1ne412:10ned [7] to [10], a pharmaceutically acceptable salt
-[ 1- [(2R) 3-[[1-(3-fluoro-4-nethyl henylg 2- et hyl pr
epf or an optically active form hereo
yl ] am no] - 2- hydr oxypr opoxy] et hyl ] - 2, 3- di net hyl bi phenyl
-4- 15 carboxylic acid 1-43
Z'44[1l The2BRru3sbbtet3gbliuer 6f 4th@t dydwhiansm ) iohatet (1l INr wherein

an- Z-
y‘ii)l]eaﬁpﬁé}’ezlhgéf-‘@;(?pt ob9®x§ | eeryPynd &t Antetang IsifpHdeylabove-

[nfnt?lg%xga)%g? ? [flg?ha?)rﬁli’%%% dr.o z-}/ﬁ%{t hayc!c)eptable salt

RRERRbEN QEaBnZo%Jclééle] a@t:t‘\)’@”fB%? rm&df
ethyl]blphenyl carboxylic acid 1-45 25

3- |sobutyl -[1-[(2R)-3-[[ 1- (naphthalen 2-yl)-2-nethy

leFLSIp?Bl ph;en etﬁ%&&ﬁv‘fdr B po%(4116he Invention
L1 &ﬁg&eﬁ"é [dsd@-{d U PATéEEérm’ | PRIV ead 1 B! Q*Iep['leflned

opan- -
yk] alboys 2- hydr oxypr opoxy] et hyl ] - 3-i sobut yl bi phenyl -
- 30 carboxylic acid 1-47 ] .

-[ 1-FreR Balogean (atancko-HAuaring @temy Fhiordpgy pEPM,

PR T o i ST S e AT 3 RESFSTTR T BRAe 2o
benghisrfme atom, particularly preferably chlorine atom.

The “Ci.¢ alkyl group” is straight chain or branched chain
alkyl group having 1 to 6, preferably 1 to 4, carbon atoms,
for example methyl group, ethyl group, propyl group, isopropyl
group, butyl group, isobutyl group, tert-butyl group, pentyl
group, isopentyl group, tert-pentyl group or hexyl group and
the like, with preference given to C;-4 alkyl group selected

from methyl group, ethyl group, propyl group, isopropyl group,
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carboxylic acid 1-48

2'-[15[(Zr?-ST[[%-gBhfguoro-4-neth¥lphenyl)-2-nethy|pr

opan- 2- yl]ani no] - 2- hydr oxypr opoxy _

iyt Giab, MTs 081 SoRbaBeING) BLRREYL, £ gALRRx YT T C

2' - [ 1- [ph @R [&; (N ap” Yis - i dMAbTIEd “C;-

yI]aniEg%-2?E§%r§§§p$gg%£3?g§%§l]%%-%gﬂﬁixybiphenyl-4- e

@dKkydx yirioapdcsdbstituf8d by one or more halogen atoms of

Soalorahs A hroubtt {RetetRr Bhd SEL IV BRGY dis B 55 free
I ' 22 p yll - 35 X4 § -1

40 A Pk RSy RRULEIIL Pty 0 g sty
[Acceptabheor Earfpley apfheihd )“halo Ci¢ alkyl group” include

nmet hyl propan- 2-yl ] am no] - 2- hydr oxypr opoxy] et hyl ]
tﬂlpmrﬁy\prﬁylcar@@smﬁieflﬂewor&eslzy group, triflucromethyl

égg&%é!E%gkighggﬁii4§§gﬁgrOﬁ?&ﬁi&%%&@{ﬁ?ﬁ”afgﬁﬁﬁthyIpr
Zﬂﬂi%@l&@bmgtﬁyg!rgfy%pggﬁaﬂ‘&ﬁmlh Ayt eapy e 1 group,

- carboxylic acrd 1-5 o
2riprompeaRrhgl| f1oup, f iedeme thybt gxoye i jodumaiipl group,
FEARRRBE By, BFOD or BFERPEVRVAYL SR G AR e chy L
| - 52 = | . - -
e P75 T e e Y s 2
ddpado2eeyhyangnolp 2- hy2ly 2xypicpbomdethyl group, 2-bromomethyl

t hyl 1 bi ph | - 4- b li i d -55 3
GERUPhy P 3-OF BEpRoRG Tr | | SEQTRpIA Had ZTEEARAOBS Oy BFouP, 3~

opi agL-8e) -8z h ] he like,
CPRSEErHbL ek S ISR qpoup ana ehe
prelffeenbly’ hilo[ CRR) aBkyl lgxawmp i ers Znilf)luproselthyd group
ropan-2 64 yl]am no]-2-hydroxypropoxy]
epHy P} Bir phehyFhbored Haxy | 9%ouRs pantifularly preferably
%Eik&ﬁggg£%i§9i[&i §p4-dichIorophenyI)-Z-nEthyIpropan-
yl ] am agpg- thﬂélﬂé:g}-)’l@égMMFthdp"Z-i@wﬁﬁmﬁ)lkyé group

5 carboxylic aci _ .
8herednothe- plof¢me)t Bondd - (Gaptaiatlegrong™) is. gpbgfiguted by

b¥HFPE HERGP: Sharotl, e SR L0 f ggbstitution is free
3zl LHO' Bafrifb1d 2P 1 A dde {daniy haln-a% o) 14 ehehikally
ropan-2- yl]am no]™-2-hydr oxypropoxy]
ethgbtbbpéenxampimsbofyithe dbiydroky60:-s alkyl group” include

Bunkammechyl dhoud > Sy d BT Gl PRHREBiGethyy

grBY8! OXYRU POV LAYT lgrbdfp! Y B robya2gRetY, | 8-
Rydkdxyb2&dy B-gidur 3, 2+-Hdidxdor-dphesty)lethydt gybppopan-
g&droxybutyl group, 2-hydroxybutyl group, 3-hydroxybutyl group,
4-hydroxybutyl group, 3-hydroxy-2-methylpropyl group, 2-
hydroxy-1,1l-dimethylethyl group, 5-hydroxypentyl group or 6-
hydroxyhexyl group and the like, preferably hydroxy-Ci-4 alkyl
group selected from hydroxymethyl group, 2-hydroxyethyl group,
3-hydroxypropyl group and 4-hydroxybutyl group.

The “Ci;-¢ alkoxy group” is a straight chain or branched
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yl ] am no] - 2- hydr oxypr opoxy] et hyl ] - 3- net hyl bi phenyl - 4-
carboxylic acid 1-62 20 2-fluoro-2'- [1- [ (2R -3- |
[ 1- (naphthal en-2-yl) -2-nethyl propan-2-

S IELRSDESIESNY 1o g pragorainy 1 <o 4, comson
%%F%rg% ?f@Pré}Péﬁllﬁ][é MRendadyl LR hehabsy- drhd; 2p88b8¥%y group,
2i yopropoxy -@=duslr dutxyp grpmst telrft-Butekiy gbopbenyéntyloxy
4- 25 carboxylic acid 1-64

FEPURy I REASYLCHY) IFP1 OFn BSFYRIREN9Z0YP) abd Bheylike,

| il

EyTTam o] -3 RS 5S8R, PRECRTPR. SEPP B ERPheAgoup, ethoxy

dgrasy peadpoxyagrdup] Isepropoxy group, butoxy group and tert-

2'-[(cyclopropyl )[(2R)-3-[[ 1- (napht hal en- 2-yl) - 2- net hy :

|ki§.}m._group. .

i:ylcll?b@g{%ﬂ“i'hc%lg%i a&’éé&%gggx&kgﬁ{:by'iy§'££i’8£f}?é>?§1€$‘£/c'>dp wherein

f%hé (ot e@airandneld( 26) ;s3allkdx{ngpbhpal 8- dayst i vuted By one or
propan

mazte dve legen? arppmsox yBre oxyd etthydf -ubsstifyltiiophdsy free of

4- carhbagxyli.c acid.,5.1-67 o .

P Ip-a[r(()ci%l%u-l??[ P’li(“’o“,lli?g'r"{?ﬂl BF opRBAYRS - BE kT KA RAY

decsmtanle; | The halo Ot VST T Roiss: SEnsTgR e

ddidvaopieithoxyi drdupd difluoromethoxy group, trifluoromethoxy

3-chloro-2'-[1I- %ZR) -3-[[1- (napht hal en-2-yl ) -2- et hyl p
lq;ﬁéllp_,z_chlorome oxy group, dichloromethoxy group,

fcﬁigml%?lg'g%tﬂxgg(oéi@ﬁﬂ POXYAEMNLAOL PNSIMp A SRR thoxy
Yroup-, [ £2Bpr3mbhéthogphybahsn- Loddne thdwt RydquOpAi-iddomethoxy

| 1 am no] - 2- hydr oxypr opoxy] et hyl ] - 3-ni t r obi phenyl - 4-ca
)éﬁ]ejéﬂ.i @]rij:gdé@pghc{gyogrogz]), nyiuoroethoxy pgrou%:, 2,2-

3329098 chbky | G285 34 12; 4 PP NAL Sk ity el YT
yhllakoBehoz heggb@gsypz Wy&mw&éﬁi@fg{e@wf car oyl ic

acid 1-71 20 3- (acetylamino) -2 - 2R) 35
[txlcpﬂ;gpnehhpem-grqmp, -2=bromoethoxy group, 2,2-dibromoethoxy

net hyl propap- 2-yl ] am nql - 2- hydr oxypr opaxy] et hyl ] bi phen
GROE. Dar Bosy F IOEETRPSHony GEqu o P LoqopropopRaToup or 4-
Biokobdtoky- &t g i n a%'%]y -

rcret ﬁylopr oga%-g-d)’/ﬁ gaﬂﬁ%}ljfw%biﬂyﬁpﬁ%%oxy et a)}lo] gll 6hg%koxy
gkodp suachoayl trifihuakrdmetthoxy group and 2,2,2-trichloroethoxy

2'-11-[(2R) - 3-][ 1- (3-net hoxy-4-net hyl phenyl ) - 2- net hyl
gsaénl .[Zéar%icu{a[xrh; preferabyly triflsll:loe:omes{:h)oxy grou%g.p

gg]22}%%é&f?%yg%?g%%&g%g}%hﬁ&hyBkb%bmeﬁgyggkgg§91k§f'group
@h8reihytlie-HfdRenieniictdd 3-d[sl alkgnhighaupn- 2sybybatituted by
the aforementioned “C;_¢ alkoxy group”. The position of
substitution is free of any particularly limitation as long as
it is chemically acceptable. Examples of the “C;¢ alkoxy-Ci-¢
alkyl group” include methoxymethyl group, ethoxymethyl group,
propoxymethyl group, butoxymethyl group, pentyloxymethyl group,
hexyloxymethyl group, l-methoxyethyl group, l-ethoxyethyl

group, 2-methoxyethyl group, 2-ethoxyethyl group, 1-
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met hyl propan-2-yl]am no]-2 66 s

hydr oxypr opoxy] et hyl ] phenyl ] benzof uran- 7- car boxyl i c

acid 1-75

2,6-dinmethyl-2"-[1-[(2R) - 3-[[ 1- (napht hal en- %
MWW 2-99-1°}J§m Ao]eiéoﬁyaresay r SpORR} %TTH? l}oxypmpyl

FRAPY o Eent BB, pEofE! { slndPhoxypropyl groun 3

ropyl group, 2-methoxy-l-methylethyl group, 1-
yl]an1no] 2- hydr oxypr opoxy] et hy Ig 2, 6-di net hyl bi phenyl
li graspd LoethexyButydi gseny| adimethaxybutyl group,

réq%ﬂ éﬁy%&lﬁ. %;oﬂugm |,;:.'r(;]rrpe\g: hag;f)w l(%:oom 3-ethoxybutyl group,

g@ﬁp%ﬂ@?xgﬁg Pééroﬁﬁrb@x¥£h§xgﬁhgyi dBoupp F+methoxy-2-
I hydr o- - -
(ethinlpropgingtrhybph@npeihofy-1,1l1-dimethylethyl group, 2-

R Ea%ﬁ&lﬁ?ﬁﬁ}ﬁingwuaenéd?%?%%m%%ﬁ%x%mv@ or 6-
%@ﬂﬂox&h@%x@ng?aé enyF§é likézﬁaref%ribiﬂ-cl4 alkoxy-Ci-4

(3-tluodro-
mﬂmbﬁlgmoppnséigbi&d]ﬁn@m2méymoqumqupbxyﬂounJnéﬂhoxymethyl
bi phenyl - 4- carboxylic acid 1-

9r°PPJ[ pmpogmﬁﬂlré TP o- mmm%mc’@ m&RATHoxyethyl
BBy 3Tms thOAYBESBY b BES R 35T | A TSR RB S Y SESPy.

25 car ppsyPCL a8l kosdy-8darbonyl group” is alkoxy-carbonyl group

-[1-[(2R) - 3- L[l (4-chl oro-2-fluorophenyl)-2- et hyl pr
Ubgﬁegn Ci-6 al oxy moiety is the aforementioned “C;.¢ alkoxy

5#@%&;?%8 dro prQ@?%X}car oAyfggrgJB?q@ J%?Egrbonyl
arbhé [525%0§y5£ﬂbéﬁypf@£6&bi3{édﬁydﬁﬂkyadﬁbd%qub&%h@r

opan- 2-
?urﬁwn@;cbanhydgmwr ohaody] eyt 4 ERonE: lenopp  pliemy- 4-
ar Dox

lic ac 67 1-83
UtpxyFashynyl [gHOUD. RRIELORIGAFR e A2 et hy | pr
Hgﬁylgx%farb?s%ﬂ group and _th ;ﬁﬁk?Z preferabl Ck4 alkoxy-

m n r oxypropoxy] et met hyl bi phenyl - 4-
carbonyllgr@mpdbéﬂécﬁﬁﬁ from methoxycarbonyl group,

[1-[(2R)-3-[[1-(4-chl oro-2-fl uoraophenyl) - 2-net hyl pr
gﬁgﬂxzcarbonyl group, propoxycarbonyl group,

(LRI 25 PN YR SO d AT YR SR e

car

Huﬂ@iﬁ&érﬁbniﬂ-&ﬁéﬁﬁ 3-[[ 1- (napht hal en- 2-yl ) - 2- met hyl p
ropan- 2- yI]an1no] 2- hydr oxypropoxy] _ethyl]
bi pheniiie 3*Gas &M liamiane @roppga is alkylammo group wherein

ghe[gggééggntlgééd(é%JJlé kyl grou t%*'phe%&k%tltHEEQVLPramlno

group, for example methylamino group, ethylamino group,
propylamino group, isopropylamino group, butylamino group,
isobutylamino group, tert-butylamino group, pentylamino group,
isopentylamino group, tert-pentylamino group or hexylamino
group and the like, preferably C;-4 alkylamino group selected
from methylamino group, ethylamino group, propylamino group,
isopropylamino group, butylamino group, isobutylamino group
and tert-butylamino group.
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yl ] am no] - 2- hydr oxypr opoxy] et hyl ] - 4- net hyl bi phenyl - 3-
15 carboxylic acid 1-87
"-[1-[(2R) -3-[[ 1- (3, 5-di chl orophenyl ) - 2- net hyl pr opan-

Jilam B}e 2 Ky s Ao BN FPYR mien i B pRER)RIDO group
SPEOOS Wi el B gijsubetituted by the sforenentioned

2%C;-¢ alkyl group” and the kind of alkyl group may be different.

yl]an1no]-2 hydroxypropoxy]ethyl] 3- et hyl bi phenyl - 4-
cEe P s3ATRL cidimetiylaggnc group, ethylmethylamino group,

I YA ST B franc

y4AmGa D @etup; ddiidobrdbylamino group,
[1 [(2R) 3- [[1 (3-chloro-2-fluorophenyl ) -2-net hyl pr
dﬁ)mp‘g;lag@.no group, dllsobutylamlno group, di-tert-butylamino

#%&;ﬁl{‘pe&@g{ ra%)%]%r%p Is]op %&ax\llgclapggoé{p, di-tert-
éper[t%u[ér@ﬁ«)o 3 Qﬁr idinak ?lémtlhbf b&eﬁgnshaym@enyké 8an be
8 nEthyIpropan- -yl ]am noJ - 2- hydr Oxypr opoxy] et hyl ] -

rmestrintydl @qﬂ}emdefém@rllyoﬂyl Ce-saeiléyla®3no group selected from
&,\é!;elé'[y(ZRlno [Jr u&)s que%glgmg.lngorgg Qg?yd propyiaerr?o group,
Y IO po = bi =d-
dﬂ:géﬂf}% gzlaagrlbigx 1?%%‘&8, 8 baE Y bhi Ao "EEBYD P @De8Wbuflylamino

car boxy

:brdﬁb[dﬁ&@dﬂ%ﬂﬂit—bﬁx&idmﬁnbfbmonpnethyIphenyl) 2-
nethylpropa Cy an1no£ 2- hydroxypropoxy]e;hyl] 3 zo
met hy| Bhghe i (Ca-sc atbyty pnénaepgbonyysgroup” is .

oAb IR isPash TERAABIEN Groue 15 i
rmiﬂsyﬂlbjdsdwwy 4heaplBoxynkAita6h8dz8cil; 981kyl group” and the

-1 (2R 1- (3, 5-di net hoxyphenyl ) - 2- net hyl pr opan
[ [(al)kyl E.:j[rouga may be dlffggenty )For exam%l%, P

%@v aguél& Xégliog Xl)et h&l/lme'gat(fgmln car ony4l group,

211e[t1=1yh.@31@’10%a&53n?§ 69695)0 ﬁe%ﬁ&ﬂ:f‘@ﬁﬁl@ﬁf&y&m})l Zroup,

- nmet Ayl propan- 2-yI'] afm no - hydr oxypropoxy] et hyl ] - 3-
op&éamhnécaabbnxylgroap;ddipg@pylamlnocarbonyl group,

[rogg)lamllaocagrgogﬁ oégoép[m Jt.]l\)/ug rZocarrg3 @’1 group,
?é]rl%?)lg)q}%%%%ggxg E%éégf&@ 0% ¥b&h Va1 = Ba £ Dt 84 AP ISBE risbny 1

Zyroﬁzi)%[ d2Ben8ylbhifidcabbornpl 2gibup) ophsypentd remtimdgqarbonyl
opan- 2-

;salr]ogm'nsl]l LeRGAPBRYPLBPLRGTREPYRY L WXQURILSA bi phenyl - 4-

dihexylaminocarbonyl group and the like can be mentioned,
preferably di(C;-4 alkyl)aminocarbonyl group selected from
dimethylaminocarbonyl group, diethylaminocarbonyl group,
dipropylaminocarbonyl group, diisopropylaminocarbonyl group,
dibutylaminocarbonyl group, diisobutylaminocarbonyl group and
di-tert-butylaminocarbonyl group.

The “C;-; acyl group” is alkanoyl group, alkenoyl group or
aroyl group having 1 to 7 carbon atoms, such as formyl group,

acetyl group, propionyl group, butyryl group, pivaloyl group,
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30 carboxylic acid 1-100
"-[1-[(2R)-3-[[ 1- (4-chl or o- 3-fl uor ophenyl ) - 2- net hyl pr
opan- 2-
| 1 am nQ] - 2- hydro t hyl bi ph
}ég:]l'@&qydg(ﬂrlo@%acpéxg%gggxy]ggoug ]butenoy r<|> peonly benzoyl

f9p o[ulb LeARn bl ke(3ah! HA" ReAe TBAOY! PBEOYLJaBTy B IBMN group,

)Hdeﬁtiiﬂln Qfrodphy @ﬁe&yﬁw pgwﬂnpt 6y | bedz ol hgeaup ph&hel aéyl group
s carboxylic acid 1-10

may| bef EPREtitpted(Byf paéb@xnl nBTeYP phefyeamR i dapxyacetyl
SRR mar C2XRRVBETRA BBSk, FERRG1 | 4SRRI e hisig e 2nd

Tﬁe Qaikoxylic acid, io 1-103
-[1-[(2R)-3-[[ 1- (3 fl uoro-4-net hyl phenyl) - 2- et hyl pr
opan 2Theg| I‘@mma}:yzamymogywmbo;@]a@rmi}n@-group wherein the

tarrlk{og?uoro gtﬁ?oéyz:ng{;_ceLg m01e rbo é/% aba.ﬁlz dlsl 1% 715more

%éetfre'rfahaligr Qm‘%hﬁl é}hgfébﬁlﬁﬁgnﬂ: V1 moiety is chain (straight
["'propan- 2-yl [ am noJ - 2- hydr oXypr opox % et hyl ] - 3-

mmbhﬂ bnnhbmphcnedachaxy)|cracydlﬂc10@6 Zhe pcyl[pQZFaon, for

- 3- 4-chloro-3-fluorog net h
g@tample tfmse exemplified £ r e aforem 'Q/J. ch‘Q:l 7 acyl

#r]o@lg'"n %anbEquE £YBLAR oxﬁ)%{[ﬁﬁés' e pdr @eyaRki%b) BrBup

-4-"car |c acr d

ancnﬁdb(EBkaﬁo&EAmiﬂocﬁfomp-§uéﬁLaxcﬁﬂmmymamihdngﬂngu

opan- 2-

yilc}%émlﬁ@]lng BYERB X yREORLRYY EARiNG %%&Hb@é&f}y{ﬁyﬂﬁ&ﬁﬂ‘? group or
gﬁgﬁ%oyﬁi l}%f:?%d%lgé ‘gﬁ ap| g SXap aqf‘om% L ¥ such as

ﬁeb%b&laﬁiﬁg)ggoﬁ lah@- fhel0I Dké; Rt 1Fe IRy | fordnyRimivlo group,
propan 2-yl]am noj-2-hydr oxypropoxy]

et:l&yhl]lphenoxg]:benzOPI;val:qmlax@mQ group or benzoylamino group.
o L2 LAnL(RB)Pedtod fil] 0t "B W BRIV iy P Ythip having

3- ¥b) @"baeiaoﬁ Q%&BQXYM&E’%]&}@MHW@HG\% MRffQewdtyl

enzoic acid met

¢|rg>apL 1eﬁ,¢§aﬁegtﬂ 1gtwht¢p¢mwew1 )gruretdyy lqycdisdepzyl

(e ol 2 hvdl xyeroppiy], €101 ] BRERGRSIZONLE L o
o

PP IR RerY RE MR v iRy el h%ﬁm SR Eogp =n

2he like, more preferably cyclopropyl group or cyclobutyl

4-12-[ 1- [(2R) EL; (qU|noI|n 3-yl)-2-net hyl propan- 2-

grPuRy nBRT Riaybroky mprpbaEab bt 5 q 9P Bi-c aci d

io 2-6

4-[ 2- [rfhf(Z%'s 3an1fe_Ln}(]4 %l?ﬁl‘g)ro 325 fa[nuc?rlé(ﬁ%lgnylg)roﬁlpnga‘uflg 2 to 6

BR®BBA- atoms, such as vinyl group, l-propenyl group, 2-methyl-

1-propenyl group, allyl group, l-butenyl group, 2-butenyl
group, 3-butenyl group, l-pentenyl group, 2-pentenyl group, 3-
pentenyl group, 4-pentenyl group or 5-hexenyl group and the
like, preferably C;-4 alkenyl group such as vinyl group, 2-
methyl-l-propenyl group or allyl group and the like. A

The “C;-4 alkylene group” is a linear or branched chain

alkylene group having 1 to 4, preferably 1 to 3, carbon atoms,
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2-yl ] am no] - 2- hydr oxypr opoxy] et hyl ] phenoxy] benzoi c
acid 2-7
4-[ 2- [1 [(2R) 3-[[1-(3-fluoro-4-nethyl phenyl) - 2- net hyl

D OP Ckaiole o I HIEET SFR e TSR GEGHBenDEPRY Lene group,

3- [ﬁzly[l [(%R) [1 (3-fluoro-4- rrethylphenyl) 2- et hyl
pr opan-
2-yl ] 0] - 2- roxypro oxy Pt hyI ] enoxy] benzoi ¢

' 20 4 1-
?(rila&ﬁt ha(er; 2\yl )% [éthyf/prop,an- - /[ [

yl ] am no] - 2- hydr oxypr opoxy] et hyl ] phenyl ] vi nyl ] benzoi c

aandl ti¥e Mike can be mentioned. Preferred are methylene group,

3 [2- Lﬁﬁ[(ZR) 3-[[ 1- (napht hal en- 2-yl ) - 2- net hyl pr opan- 2
Gncﬁﬁ%ﬂnﬂa’-r BTSSRy PECHPI- | phenyl t hi 0] benzoi ¢

?gl ?I uor o-zfge “%H %%kﬁ{%ﬁflglgrgugz Lon%allu_l,& in R®,

nmet hyl pr opan- 2- yI ] am rlﬁ-]
hyd;ﬁpr opoxy] et hyl ényl ] VI nyl ] benzoic acid 2-12
(2R

(3\(I u 49|3Fet hyl\ghenfl - 2 rret hyl pr opan-
2-yl] am no] 2- hydr oxypr opoxy] et hyl ] phenoxy] - 3, 5-

di TR e Al Cp%%i cdl1ds1yl
4- [ [1 [(2R)-3-[[1-(4-chlOro-2-fluorophenyl)-2-net hyl

prop
2-yl] no]-2-hydroxypropoxy]ethy|]phenoxy]-3,5-
di lbenzoic acid 2-14 5 4- [2- [1- [ (2R -3- |
[ 1-\(ndpht hal en-2-yl) -2-net hyl propan- 2-

yl ] am no] - 2- hydr oxypr opoxy] et hyl ] benzyl ] benzoi ¢ aci d
Aslpreferablel- [ (2R) -3- [ [1- (naphthal en-2-yl)

- 2- netgﬁlpro pan- 2-

yl ] anmi A8E- 2ChydRbkoRY bpeRyIEPWRT | by | 3 Hemtienegxpup having

'zot% 116 éregf%raki;y E c(agR% garlgm[a tch{t]s‘phélﬂﬁ'l% %1¥lx)lene

T2
ﬂrb@@ﬂ,gcl]-p%ob)éﬁﬂ/@éﬁér gpeuy] et hykdpbrepydidi pidigiz di-butenylene

acid

GYPRP[, 12FbrRpnglpne - gnowint hatkwtenylene -graup Igndfhe dike,

FEPERERBEY YA 539 FERBRy | IRGPITIEIS &% 3R ene

%r@ﬁbd 2-18
-[2-[1-[(2R) - 3-[[ 1- (napht hal en- 2-yl ) - 2- net hyl propan- 2
The "“C;.7 acylamino-C;_¢ alkyl group” is a group wherein

HhkRgotbmenthonad” Plrp s it e e Yonsttbuked By nc..
SETRarAar SEeok b aRa ?ﬁ%%?sﬁsﬁyc 38 B SRRy B O

aikyt gaoud 2uél as formylaminomethyl group, acetylaminomethyl

2-[[2-T1-[(2R) - 3 []1- (naphthal en-2-yl)-2-net hyl propan-
grovB, yPFaRi Ay W m, butyrylaminomethyl group,

LPEAPS ' i

§ § ggﬁﬁf (; % fﬁa n tgﬁylugfopan-
dcetylaminoethyl group, proplonylam:l.noethyl group,
butyrylaminoethyl group, pivaloylaminoethyl group,
formylaminopropyl group, acetylaminopropyl group,

propionylaminopropyl group, butyrylaminopropyl group,

pivaloylaminopropyl group, formylaminobutyl group,
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yl ] am no] - 2- hydr oxypr opoxy]
et hyl ] phenoxy] net hyl ] benzoic acid 2-22 30 4- [ [2-
[1- [ (2R) -3- [ [1- (naphthal en-2-yl)

Y TS ek 19 s P pci ananpgutyl Skoup,
%%%%%ﬂa#&%u&ﬁ [gkedups, | p49E9 0% 1 3R RBbARGRY bradp Bt Ny
Zﬁqf@ﬂﬂémizopidw @rppopaceitylbylinppeneyy| geoty| | benz
ol C acCl -

RIRiqnyamimopentvl. gxoupyo Pyt I eRyREREATY Y - 2T ewe hy

I = ; .

PR L noReP G, SE PR PR ARGREXYT nZE P8R benz
Gicetadiahinohéx?d group, propionylaminohexyl group,
3-fluoro-4-[[2-[1-[(2R)-3-[[|-(3-fl uoro-4-nethyl phenyl
)bquqﬁgqmﬂ A- Znpupanipigjalpylaminohexyl group and the like,

W R IARNEL] Y L RDEN YL RO DS "B fo Pl ndidthy1 group,
berizdylllanlindBkhdil brolB; f beRE 8y fafBAOYEHHENYVddouwgs Tet hy

| pr opan-

bepizoytiandnopultydr gxpppepbepteyhgmi ptpentyl netdug | - 3-

net hyl henzoi ¢ acid 2-27 . . .

Pengomlant SeRexsvi oodps 2, tha. hbkeyl pHinasetenanay given to
I v - 1

BT a Ao S YA BES R oBE ST RRRENY

di met hGhgblarailkyhcgto?p?8is a group wherein the “C;_¢ alkyl

4- %2- [| < L( ZRE)- 31[:[ I -éS- fl uor o- 4- met hyl phenyl ) - 2- net hyl

EF Bgn_}s substituted by the aforementione aryl group”. As

as¥bl AGEO9L 2Dy O QXYPT OPQIYH LB FARIBY ohidt HaRRY 6 to

14[ 2afboh(2BmS; [ fbr (Sxdmps pienfEl Myt dlisHaphdhyat brbup,
ropan-
gnyﬁ}'aﬁvh oPTQUR YR dxiphemok I rauRy | dnshahex Jlike.ni Exahpkes of
i co_acid 25 2-30, .
FRES~aPELRYEOGEHDN inclyda henzyh GRAUR/CRPERSSIVA, A5PUD-

ph@ﬁ?ﬂbutyl roup, phenylpropyl group, phenylpentyl group,
2-yl I am no] - 2- hydr oxypropoxyl et hyl | phenoxyl - 3- chl or dbe

phenylhexyld ¢r@1p, 3mphthylmethyl group, anthranylmetﬁyl group
412 L PR S e ST e e 2B Y ven o
Bed{ BN AQks 2- hydr oxypropoxyl et hyl ] phenoxyl - 2- chl or obe

nzoic aci op2- 32 73

4- (2- [As [(HER)“sk]{ "]l -o3-thel aompbunel bfl pthenpkes@ntieihyéntion,

- 2- ' - 2- hyd t hyl ] ph - 2-
BB kot i oot Mo oL b T ehenel % s

Sad2e1dn [421[ s Saddnl- 3ﬁ1yé&%%1%'r'lﬁfef,‘y h?ﬁ?p}ékém%aﬁt Q‘%ifate,
propan- 2-yl|am no - 2- roxypropoxy]e yI'Tphenox¥y] - 3-
phodphmrermt miteiaoiandaahe 3i%é; organic acid addition salts
4-12-11-[(2R) -3-[[ 1-(3-fl uoro-4-nethyl phenyl 1-2- met hyl

Qﬁnﬂﬁ acetate, propionate, succinate, glycolate, lactate,
malate, oxalate, tartrate, citrate, maleate, fumarate,
methanesulfonate, benzenesulfonate, p-toluenesulfonate or
ascorbate and the like; amino acid addition salts such as
aspartate or glutamate and the like; inorganic base salts such
as sodium, potassium, calcium, magnesium or zinc and the like;

organic base salts such as methylamine, dimethylamine,

48



10

15

20

25

30

(e}

2-yl ] am no] - 2- hydr oxypr opoxy] et hyl ] phenoxy] - 3- f | uor obe

nzoic acid 2-35

4 2-11-](2R)-3-[[1- (4-chl orq- 3-fl uor ophenyl ) - 2- met hy
MGy | ‘%aq LR r &wsﬁ&g&wymﬁ?bﬁ&he&g?}amme'

Pt
et %%Y?ﬁ% P3PS s HEHSHSREH 5% oty
petipalenediamine, guanidine, meglumine or 2-aminoethanol and
2-yl ]am no] - 2- hydr oxypr opoxy] et hyl ] phenoxy] - 5- met hyl be
2 clikssi @nthdaper gaditst RE apipeounaids shehpresasparagine,
| MELQR phar utlc I oduct

a co%%?u%ﬁgﬁpség ?ﬁr%gaﬁgF ? THsaf‘t 0 ﬁ? f&k
mmm;lea s%‘l't‘éataQeOhP( BScﬁQB’QQdEQ 8b6d@umPs T Up®fassium
the conpound. Preferable formis a free form a salt
dfalitha@nsbmedgddmosad ts obndt bydrorhdorbdpoendsodium salt are
partlcularl referaEhF a salt of the conpound. 25 The

S G 5# §e§?§§ i nvention can be used in the

for m ofrhd BbRAEbHHd bE Eﬁésﬂfé§§ntf9ﬁv&¥% & nfludes solvate.
compound represented by the formula (1), wherein

iAs mShﬁdh@xyhngraupsolwatebnvﬁraedompbumdxmgnnsuh compound of
vvher ein RLis a OoC (=0)
ey PEFSSHT, 1&3381:&9& BQF’R?I C?ﬁ‘%%’ﬁd Fthp a‘-’er];H eé}Fe lplecule

r an a d 0

R S et L S0nd RO, 7L BB e

tomposndhwher ¥an &bri WaklBs foree, $tdiid aActdraytiyh, hydrogen

optional |y substituted by carboxyl group and used as

&9 BFiodFGQrg?4tAaPﬁ§?ﬁp}é%¢c eeekfirptedahanskitde like. In
h ai f SN ti

Y0nE" 49012, U53 4 0Es, RTRBUIN' £ oS BLE Sicp AP o

dofliar ebte heianewatér drafcdld]l asi®ofy Asike. Theeferable

different therapeutic drug for osteoporosis 5 is, for

eRaMpre, ia bﬁd@&ﬁﬁwagent (Cal ci um Lact at e, Calcium

G ucon artate CaIC| m.Chl ar |

t 9,
Cal ci u P&‘g‘?’é@% o%p %%Olgtc& l)s ’i’a’rﬁ"ﬁ“’ﬁ f the compound
BECRAEabLe8ent ALARERH Lo0lwh £ Gldd I0lchMERAaNC 0!

Falecalcitriol etc.), a vitamn K preparation
m%ahoéicehbmedumpqsablermt@ﬂwmmm Hecomppaeat bgn
éya dlol Estrjol_etc.), an estrogen antagoni_st

QFEPT oY FEPHYT hett ot @ Unger Physiod ogileadi gonditions to
ho t A
PRSP E L L ) AU, 1ORUIBBEEQBLEL Lofesenced by =
gnépar sitboti fudeat spresdraderi wln‘? s$al ohe f@muJ)a @l) of the
bi sphosphonat e preparation (A endronate sodi um 15

PyeFeRt, Lroerh tiaT | e romheatd et direcitgdofat @ prodrug, and
dtc?ﬂd a‘ﬁ'@/oxp a@ikfré’@é‘}fs délﬁg’gé erl{‘fﬁ"’}dr&% e%:t%d)d(?:%l U8.u

| avone prepara avone) and
@Mw&rt*m{ aﬁelﬂhél 1i9/i4@ forigaesisapor osi s such as
Strontium Ranel ate, a WNT inhibitor, a PPAR gamm
agom sthe Ostiqsndift iim thespaeisenz0 ipvepsiani da, aaring
I K/RAIﬂalnhlbltor a Src inhibitor, a Pyk2

F TR BT YOrS aﬁ%eoprotegerln and the |ike. A t herapeutic

drug ,for osteoporosis containing the conpound of the
pre t invention and a different-therapeutic drug
f@eopor osis can be admnistered in an effective
a for osteoporosis 25 patients.

in the formula (1), wherein X! is as defined above and “ring W~

is a ring represented by
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The cal ci um receptor antagoni st preferably shows an

| C50 value of its calciumreceptor antagonistic
action of not less than 10 tinmes, nore preferably not
| ess than 100 tines, that of the netabolic enzyne
CYpP2 i nhibitory action. 30 In addition, the cal cium

rec ant agoni st preferably shows an | C50 val ue of
i t s\\cHl/ iumreceptor antagonistic action of not nore
t ha -1 pMand an 1 C50 value of the netabolic enzyne

P450, specially CYP2D6 inhibitory action of not |ess
75 tohenh Termulgp(d) pr vhergbnpeXani§ & dafiined rboy

@ .
calciu re t t i_Sti.c_acti n s
6 0 Tl 385 Vati¥, 30 2e3E 0ur Sh5P0E  Bpad ot 18 ace on
Spee #alyeCiiRadbGretnbi/bicher e thbd Ole 9¢ r 119dd | 85 Exdgerimental

10 pM_ 5 The production nmethods of the conmpound of the
fExample (13in ghet psepeateapPechfbpatiPnare concretely

expl ai ped i,n the -follow ng. yS.needless tq s

That "t RESpr BebRBoTAeRERERT PASHb IITHrT P (O fititngme P450
RXAEHGhigORnMBhNAHSMa kO e SYEENEBIY ©fP2dde UG @YP3A4 can
the present invention, the synthesis may start zo from

denpeptyopadi.| y synt hesi zed. Wien a reactive

functigpal _group.is contajned in a step, appropriat ,

pr ot e.ch‘Sn 5‘91?? VG&BF@P%CF‘P%ﬁbﬂrﬁQrBeaﬁE?‘gBr‘ﬁgdjfh‘gr{'beﬁag”llc
kackhk! atBabpe igagtbgi‘ue Ry st £&I BY ﬁIJ“?r[etLﬂW del2?38bed in
exeimplified may be appropriately used. 15 The

Eappaimdnobl aEradple faih thepregerbe Spswalidftied tdmeh.

purified by conventional methods. In some cases, the
conpoukB® NA§sohEaguedofnitfecatiumt BpCoptPioAntagonistic

GE0LSY B0, 808, 1208 bSOl Y O PLITP? S sony

aepaoat 6f ymé baborlc advik yire . CYHADBIUC tHH “TELHath MR the
n=0> R4 LI 04 RR %-Z22Af RX2, (1ZA) 12 fi
Fohrimn repppipr \arntagmis tin Betden 138 net( ilielsa) thaapl00

%Agg% V%lg 2I§6° é&gg %E@g ::,f%ﬁiﬁifo:% Eefion 3L metabolic
enzyme CYP2D6” refer to values calculated based on the
comparison of the above-mentioned “ICsp value of calcium
receptor antagonistic action” and “ICsp value of metabolic
enzyme CYP2D6 inhibitory action”.

The “1Csy value of the compound of the calcium receptor
antagonistic action is not more than 0.1 pM” means that the
above-mentioned “ICsy value of the calcium receptor
antagonistic action” is 0.1 puM or below.

The “ICsp value of a metabolic enzyme CYP2D6 inhibitory
action is not less than 10 puM”, and the “ICsp value of the
metabolic enzyme CYP2D6 inhibitory action is not less than 1
uM” refer to the above-mentioned “ICs, value of the metabolic
enzyme CYP2D6 inhibitory action” of not less than 10 puM and not
less than 1 puM, respectively.

The compound represented by the formula (1) of the
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R

~~e R (1-1) wherein Rl is a C1_6 al koxy group, Y

and Y2 are the sanme or 76 different and each is a

hal ogen atom (as defi ned above) or a

trifl uoromet hanesul f onyl oxy grou L' is_a.leaving,. .
FPETTET S Ay SRE O B 0ERE K0 158N 4 REh oo P bt oal isomers,
Seh & AEY1 SomerH O W onttGl A3 sdmerdl, ! +088AEPESHhEOBNEOXYke. The
group, a p 5 toluenesul fonyl oxy group, a

bereseres ulfvemd iy egraompasses- allowbeeez éneseaksoaptl onyxtures

gr.oup, met hanesul f onyl oxy group or a
t?@?*%%?bnethanesulfonyloxy group and the |like, and

ot her [ % p T
compourt] (1h) Soheeast SFaRpRrat By, ST Fafinife (R of the
creedant fiorveardide,, di net hyl sul f oxi de,

tgtrahydrofuran, water and the like or a mxed

B +EnPTeRerably fnhYREORY bsBHRWP AL 2 Pasalkady gFoup, more

SRR, TR O, OB cREAO° LA LK Scny
hyacbupge peatiena el yP plrageirdBL by r RgaRokRL bgrads,

tgiethyl m ne, N, N-diisopropylethyl am ne,
N mandy Rima photasle, ppsfexiinky a-hyfiregery|atamo@ yfraxyl group,

and the like at OC to roomtenperatu ereb

AR PR (PErbaeatRELY PReFRFebEy ehlSEERY atom,
¥ 1ad A Ricem) Ny dhogriad! 5ab8pSUSR €3, acylamino group
t et rabut yl ammoni um 20 hydiogensul fate and the |i Ke can

bieaaddentlaklyt predeebblyi Cear 2bkyl oarbemy meniver rgmxhp) , a halo-
qut b% selectingpa reagent and a_l eavi ng grou

b
Gsed 2Ly GXQHPI dP2EEAGRIARLY | Ryeferakby i d-ht ]t#°or°“?ethyl

ST ke = FZbiRR, 358eR0 o7 G, STATL TR (o ety
firelfA)r ab3ye s, 2Aal Roki grotep, &dnPboch-{ \Wkdxsy group, a

obt ai ned from conpound SIIIA) or (1VA) by Suzuki
SYGFrrRNgC1-FhalkphpotodP ((Rayticulanky Rreferpbly hydroxy-Ci-4

SR N odi bar on I dimeth | f.0xi de .
%}%g&i%%?k§§fo?naﬁ?d%?ggéﬂ?%?aggﬁéXQﬂéiléﬁﬂyqiqggﬁﬁ;qglarly
pregdrapliyen] ,t AEkPDEa HSbPlamino~C;-4 alkyl group), a Cis alkyl
bi s(di phenyl phosphi no) ferrocenepal | adi un(11) chloride
grgup (basticutaridy poefesalhy deet @lkyln@nawp)l,i ke Cka alkenyl

onic, /77 acid ester of conpo

ive a bo und, (1 VA),, ich,

BrbiRanc, bt SHROFTTCS LombOn i1 1 i Gion giwrd) Shino group
hape i fc4; HENGmi

B F ST of L . Sebton or1 [« TEA ety SFoaR) gg” @ Pheny?

greupi mer hBX yeetch&leardi freihgd tal fommdan ewhietersukyt group,

lbke or s a mixed sol vent _thereof, using a palladium |
Batig )gqef:ﬁm)plé/s a hydroxyl group, a haldogen atom, an amino

' [ ny| [ n o I h i,de,
A R A R LA R S S A
abRoRy-EasiBosyl hyreupE ot WL £ alkuat egroup, pat Aatbuli_¢ alkoxy

phosphate (K3PO4), potassium carbonate, sodi um ]
S5 arBgetcar-bonbiel FAWESs iR WihCoge R LEALDIRAER  aRddi (Ci-6

Lffyu kgmil%]ecg:%{yp C&M‘&% (g\é@upl ,S mo(i%t %irg%grably a C;¢ alkyl
group, particularly preferably a C;-4 alkyl group,

R® is preferably a hydrogen atom,

X! is preferably -C=C- or -C=N-, particularly preferably -C=C-,
X? is preferably -C=C-,

Z is preferably -S8-, -SO-, -SO,-, - (CHz)m-0-, -O-(CHz)m-—-, -
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Al ternatively, conpound (II1A) obtained in Step 1A is
reacted with a palladium catal yst such as
bi s(di phenyl phosphi no)ferrocenepal l adi unm(I1) chloride,

T BBk SPGB e RXGHeah 1880 T o BBt () =, o

Cﬂlﬁi%hl%)ﬂe ozulch gxhﬂﬁeni}llélngl met hyl f or mani de,

di oxane and the i ke or a m xed sol vent thereof
,nge aandboBorre eecH pseferablyconpoubd (111A),
which is then reacted with_ conpound (I1VA) in 20
@&hyé%e &PkaRols Béﬁ£@ﬁéblac@%mélerie4° | SXBRkene,

o ey Bty S5 Brdyl 4 EGRUERIY ovove.

sxalr\tara:hlhlireyepi:efeuabmg a8 0al ! atkyin geddp yaicls W neschyl group
bi S(dl phen& phosphi no) ferrocenepal | adiun(11) chl ori de,
EE€tri phenyl phosphi ne) pal | adi um(O) and the

I k m carbonate, potassium

g';’lrgs ?gfgraéc}f n?a’méc]rr Eenca Qg"dnate pot assi um

llpycilgogegfgggggyale tripotassium phosphate and the
ke to give conmpound (VA). Step 3A 30 The conpound

¥VAp DUEéeneblynaSceprm atomeaznédd with conpound

0t SRR ane 424k dopsteesb 0% o dieteq St Aegie fe halogen
ardmt nﬁarll:';lfﬁlelf‘ gbéﬁgréﬁiyeéﬁléf‘ﬁ{e?CHtcﬂ d®®@FMuorine atom),

tenperature-reflux 78 tenperature to give conpound
@1Ciu. alkylhysoupser al®al iallpechimng e cuediasent R® and R’
l'ithiumperchlorate and the like is preferably added.

B &r 6P§§F§ BP ERPoTMEEH-GH=¢R convent i onal met hods 5
E‘ﬁ%ul:'é@ ' Pr&ONNE aﬁgp@{mgrg é%v?i?l EP eop&;%@nsisting

roxy group. e conpoun

OﬁnhbﬂEogéﬁpat@ﬁi dyd aac, pLeslltse]t hastsup, | rartdmhfaoﬂ ROwi :102
gr epar ati on net hods of ound (Vi A) are expl ai ned.
depéﬁﬁr@??fénlm%@@?l% bie.1 ROOC (Cs2 )

iR =S A 5

hydrogen atom or a hal qgen atom (as defined above), R
is an al Iﬁyl grou Rerably a nethyl group or an

22/©:R1 2 R

or

In the compound represented by the formula (1) of the
present invention, when n is 1, for example, an embodiment
wherein
R' is a hydroxyl group or a C;-¢ alkoxy group,

R? and R® are the same or different and each is a hydrogen atom,
a hydroxyl group, a halogen atom, an amino group, a Ci;-7
acylamino group, a trifluoromethyl group, a Ci;-¢ alkoxy-carbonyl
group, a C;-¢ alkoxy group, a Ci-¢ alkyl group, a hydroxy-Ci-s
alkyl group, a C;-g alkenyl group, a phenyl group, a benzyl
group, a di(C;-¢ alkyl)amino group or a nitro group, or R’ and

R® are joined to form an ethyleneoxy group,
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Bl

et hyl group), and other synbols are as defined above.
15 Step 4A The conpound (XA) is reacted with conpound
(XIA) in tetrahydrofuran or diethyl ether to give

ggwpoung EVIIIA) NStep 5A In this step, conpound

obP&i @ T rom conpound 20 (VII11A) by Ritter
Qeaqglae=c1he compound (VII1A) obtained in Step 4Ais
reacted with conmpound (1 XA) in acetic acid with
dldig i-¢ghr ,0f-S04,f HS0g— act (CEN ngt@e, CEOOMITHIn(-V| I—A)CHz)mz—NH— -
St ep 6A VWhen X3 in conBou nd (VI|A) obtained in Step 5A
i NH a( Chadmaval odéH2busoMh(CHM 5 TR ﬁ@ﬁ?bﬁrmdauﬁtféralkylene

[ for renmoving a
PR | 9% aIRRAVIEHE URBEDLOL T B (1xm)
CH2 whereinVidll,Ajn26 a8 mBaakeoBath @At htedet hahdd ,to 2,

et,hanol , n-propanol, isopropanol, tetrahydrofuran
R'418i axéne, 2k |@r<aeip PRl Ghe q¥uoadkyd groRBd

5ol YENL £¥§*§§£n5¥ g thiourea under heating gives

conpound eh X3 in conpound (VITA) is a
hydrsoggn atom this step is performed under the

conditions generally used for removing an acetyl
dr digpa P@Kbenanrpbe oreacnitnogenvaten, mdhanol

tshappl i sopropanp t et r ahydr of

BB e i QBR80T SPARC r ek St SNE A Y &) hydrogen
Rasm SHChaﬁégéﬁthBh'Oah&lFQ%1E¥i éEB S QM@{%&&Q&y group,
I'i t hi'um hydroxi de and the [ike ~ under heatlng afford

omnpduade(:‘dl Rﬁ arit faraei goinmedhod ﬁmeﬁ@ﬁﬂ@m-ozﬂﬁai)— 2is
% C3§l 6 RCH RZIR(XIIIA) H- CCP RYT Z
PYG BrRR-8- L C(“X\ﬁl‘%h §°€}§’°71Rd5Rg aSCOPPSANRA RhFRFW\)
X d
X1 {a @a%%)ﬁ.e:b%%l L £ %1@199%'1%‘5: E@ﬁg e%éf@ﬁcularly a

above), s"are as |ne ove
hydroxyl group, a methoxy group or an ethoxy group,

R? and R® are the same or different and each is a hydrogen atom,
a hydroxyl group, a halogen atom (particularly chlorine atom
or fluorine atom), an amino group, a C;-7; acylamino group
(particularly C;.4 alkylcarbonylamino group), a trifluoromethyl
group, a C;-4 alkoxy group (particularly methoxy group), a
hydroxy-C;-; alkyl group, a Ci;-¢ alkyl group, a C;-4 alkenyl group,
a Ci-4 alkoxy-carbonyl group or a phenyl group, or R? and R® are
joined to form an ethyleneoxy group,
X! and x? are -C=C-,
Z is -S-, -SO-, -S0;—, —(CH3)m~0~, —0O-(CHz)m-—, —(CHz)m—-NH-, -
NH-(CH) m2=~, —(CH2)m3—~N(CH3)~, -N(CH3)-(CHz)ms—-, @ Ci-s4 alkylene
group (particularly methylene or ethylene) or a C;-4 alkenylene
group,

wherein ml, m2 and m3 are each 0 or-1,
R' is a Cig alkyl group or a cyclopropyl group, particularly a
Ci-s alkyl group (methyl group etc.),

R’ is a hydrogen atom,
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Step 7A The conpound (XVA) is reacted with magnesi um
in tetrahydrofuran or diethyl ether to give conpound
(XIVA). Step 8A 20The conpound (XIVA) obtained in Step
7A is yeacted with conpound (XI11A) in tetrahydrofuran
ox JOI'T‘ej(‘hyI ether, using copper iodide as a catal yst

ap {1LCLSSANort BtV e sqpound (X1 A). The conpound
(XITA) obtained in Step 8A is subjected to a 25

sk%yi IRdrandaRt iaore ahe safieeprSAifdegene endpeachl is a hydrogen

(M1A), which is then subjected to_a simlar reaction |,
AL S diF ar Ve (DESHSEARAY( IPAPTInE: BESR 9T hluorine

d 8 CY \ P
Fra 1 Shep A el Ba° EESVETRody | pfptpy “dr adfdcent &
(dndh)R'RaiRe (g Blihe  CHR) £ Erivt ePHLGH-CHLCR-1Ps (Pfieferable.
wherein X5 is a , hal ogen atom (as defi ned _above)

RhCRC- Irs the compeyngr sepsessgtgdoby shenfezmala (1) of the
| axy.car | gr , . tertZhut ox on up.
PG iehtln SR sasone 5Pp SEMABLGLT Hifttinent

3t inSt ep 9A The conpound (ia) is reacted with
cqrrpound (iia) in a solvent such as tetrahydrofuran,
R hégapehyddoxyd grdepior tdheCi-pralkore arfoup Harefeyebly

as n-butyllithiumand the |ike and zo
ﬁ'@ﬁ}?éiyhﬁr&%’%phor anmide to give conpound (iiia). Step

KA hR RPi srotafe SOPWWNHLFEdAdn O NGEH N1 sSEMy¥rogen atom,
is subjected to Curtius rearrangenent to give

@0 medwgen( iatain. (Preferabppufittu¢rine)atem raacthekbniirteh atom) , a
hal ogenat ed al kyl carbonate 15 such as chl oroet hyl

Carsh GELEYaHYOFRe (PFREST AP IAt BEThak et FFRHP) A% 1R/(C1-s alkyl

t ke ] S t :
e, (Bralezanty; REchiColtud, TLHRDL S IRT BT Ry omoue or
disopappgy geblp) am ne and the |ike. Then, sodi um azide
is reacted to give a conpound. The obtained conpound
XS 28 T€E¥Tanged under heating and then reacted with
%cggol_cgé_the formula: Rh-OH wherein Rh is a benzyl
group, a Teftt-butyl group and the like to give

gogpousd, (-¥8), -S0,~, —(CHz)m~-O-, —O-(CHz)m~—, —CHp-NH-, —-NH-
CHz;—, -N(CH;3)~-, methylene or vinylene,

wherein ml is 0 or 1,
R' is a methyl group or a cyclopropyl group,
R’ is a hydrogen atom,
p is 1,
Y is a carbon atom or a nitrogen atom, and
R®, R’ and R® are the same or different and each is a hydrogen
atom, a halogen atom (preferably fluorine atom or chlorine
atom) or a C;-¢ alkyl group (preferably methyl group), or
adjacent R® and R’ are joined to form —-CH=CH-CH=CH- is more
preferable. Of the above, an embodiment wherein
R' is a hydroxyl group or a C;.s alkoxy group, particularly a
hydrogen atom, a methoxy group or an ethoxy group,

R? and R® are the same or different and each is a hydrogen atom
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Step 11A In this step, -CO2Rh wherein -CO2Rh is as
defi ned above 25 of conpound (iva) obtained in Step
10A is rennved which is perforned by a nmet hod

nerq{ ed for de%rot on_o H 3 C:F}B

S AR IbE s (ReERIRuTgk1 P gtnds Todn L0
wiergi ncap- an1no group is protected wi th - CO2Rh. For
exanpl e, when - CO2Rh is benzyl oxycar bonyl group
@6HQSUﬁﬂ—Crva) is subjected to hydrogenation using a

catal yst such as pal | adi arbon, pal um bl g
dalisaditim Ay¥rexirdQ2on ~ g‘:"&érﬂb& R&tie 11%>Eke| %‘G"Wﬁe' -NH-

ldgke 1oy lve S In%gﬁ et hanol ,
n}%répangfﬁqlsogiop n%n% Cetra 3gro Gran, 1, 4-dioxane
and wherdinkemlt dsgovercappound (VI A). Wen, for

xanple, -CO2Rh is tert- buto%é§?rbonyl group, a
rReaéP‘l Bn“%?iliﬁb JEPMRICPE & R EPIRRWO GEP YN or i de,

lfyric y en 10 brom de and the like in
%Egéh e#%%g

wat er, n- propanol , isopropanol,
Qﬁhﬁﬁhydrofuran 1, 4- dloxane acetic acid and the

i ke or a mixed sol vent ther eof gi ves conpound (VIA).
Fr eﬁanaatcla@;honeahgm.oandonpound (VIA) 4 (p 1) 0 (ib)

K1 OB ai B phe AP\ ROHS Apbe tEeRar b AN St b g fvdrogen

ABm3S a08h1BgEnaeYR: (pSEEPcUPAY By SI8RCE il HYMW Y E luorine
(iib) with conpound ( % in a solvent such as

asomahpdr ef Granalkylxl-girm hipdotianiacly mEthstlhgroup), or
f oxi de_an i,n the presence of

Féﬂ?&&P%yﬁgﬁﬁH%ﬁﬁnPﬁﬁlﬂﬂén§80ﬁ°a§°F%trgﬁu?§T§Hnﬁﬁn

PEQQEEQS eand the like and trial kyl hal osilane such as

ert butyldimethylchlorosilane and the |ike, conmpound

(|||b)Inanhbecombbmm@enbpﬁﬁbéhﬁﬁﬁﬁhyAﬂﬁk Borsutljaedilingf the
onmpound (iiib) to be obtajned in Step 12A to

ﬁﬁ?é@éﬁa{%ﬁn‘es%g when | Bgkhf i P BfHFAMRlfoh aRs embodiment

chl oride, oxalyl chloride and the |ike,
%gﬁgg%hd (ivb) can be obtained. In this reaction, the

Rl Dgenatydubagerods o at @,5 Bekssgdgraypbe used as
a ,solvent, or a solvent such as dichloronethane,

Bﬁl«mcbf%r mrel tzed|S@rn|eopae1dn§ﬁerenfcetandhyarcbf san, hydrogen atom,

hygI 82):(95.] egxaglgp,t he l I e eanyatboem usaend am1no F&roup, a Ci-7

acylamino group, a trifluoromethyl group, a C;.¢ alkoxy-carbonyl
group, a C;-¢ alkoxy group, a C;-¢ alkyl group, hydroxy-C;.s alkyl
group, a Cz-¢ alkenyl group, a phenyl group, a benzyl group,

di (C;-¢ alkyl)amino group or a nitro group, or R? and R® are
joined to form an ethyleneoxy group,

X! is -C=C- or -C=N-,

X? is -C=C-,

R is a C; alkyl group or a Cs-gcycloalkyl group,

R’ is a hydrogen atom, '

p is 1,

Y is a carbon atom or a nitrogen atom, and

R®, R’ and R® are the same or different and each is a hydrogen
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By subjecting conmpound (ivb) to be obtained in Step
13A 10 to hydrogenation in a solvent such as
nmet hanol , et hanol, n- propanol, isopropanol,

t et rahydgof ur an, 4- di oxane, , et hyl cetate and t

aieB B PRLOBFEsahel: of e MY Lonal UL G dfiay gwour,
o3 BeRachak! AfidHA agke Balihadi 4B BYemOXCHECHACH=CH- is
carbon and the |ike, conpound (vb) can be obtained. In
piresetdbleacandnpaptisslarknt i am embadinenk tvinrgin

referable, Step 15A By subjecti.ng_ _conmpound %vb%.tolarl a
bBt &I WP S TP R o iy Pyt 95 Rsi RgT & ar Y

| as 544 C b ARG Hroup,
%gﬁﬁg%?gmaggpgénagﬁgﬁgﬁgyl |€Jéu]’? n&gaés%l ven%%%sugh as
Bet AAAORS atehaie ,samepraapatidiferiesopragphre@ich is a hydrogen atom,
tetrahydrofuran, 1,4-dioxane and the |]jke, clorrp%lind ,
evhxrexHl gECUB: af nBALOYRR (#EM r RRY TP larly chlorine atom

GESESHE AT A, B8 St P Wt v
?Eﬁﬁ%&bamaﬂﬂthLEo@lkfi&af$6ﬁyiéhiﬁ5“bﬁdupNJ ke tnifldoromethyl

e above-nentioned sol vent. Preparatjon nethod of
gseppungd CikAplkoRy BFauphipaxii@ulayly methoyy guRpp) . 2

4- (c R S 16A ic)~R (iVv p
Tfmg:f’?f&()gcpﬁ, ai_‘.%fi ~%°'?Q}I)?JIC1Ph}_%'—J§{%%| c? 'Stae?hfg Pgroup, a
aY!(8) WMaEK 1 Nafind SgPolb e | COf Aiikeryld g¥diRy o3y @@ S alkoxy-
are as defined above. Step 16A 5 The compound (ic) is
cezbbeslwgrbuppnpouRt anid &’ ane dokned| toiEeHR carpiihyleneoxy
tert-butanol, acetone, water, nethylene chloride,

gretRyl et her, N, N-di methyl formanmi de and the |ike or

g1 nj xedes@l vgnt_dher eof at room tenperature-refl ux
tenperature to give conmpound (iiic). io Step 17A The

Xbnpourckd+ vc) is reacted with compound (iiic)
optained in Step 16A in dinethyl sulfoxide, NN i cularl
Bi et 1| Gro8 ridkiyde IROME, &%y @ GYGLRRTOBYdt HYPUBY nBRTHAGU 2T LY 2

S isaufim Fhodr et L5l SN de and the 1 ke to

P Vs GOy Gtom,St ep 18A

p is 1,

Y is a carbon atom,

R®, R’ and R® are the same or different and each is a hydrogen
atom, a halogen atom (particularly chlorine atom or fluorine
atom), a Ci-4 alkyl group or a C;-; alkoxy group, or adjacent R®
and R’ are joined to form -CH=CH-CH=CH- is preferable.

In the compound represented by the formula (1) of the
present invention, when n is 0, for example, an embodiment
wherein
R' is a hydroxyl group or a Ci-¢ alkoxy group (preferably

methoxy group),

R’ and R3® are the same or different and each is a hydrogen atom,

a hydroxyl group, a halogen atom (preferably fluorine atom or

chlorine atom), an amino group, a C;-7 acylamino group
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The conpound (vc) obtained in Step 17A is subjected to
a simlar reaction as in Step 15A to give conpound
(V_I A). <Production nethod when n is 1> 20 In the case

- 00 R

ef%%"l&oacep&ﬁfmmgmﬂv a eilnoopetnyi Brble, o ci
1al/]20ij? tafbdhy I (dﬂéﬁ@ra@lyom'atﬁto&gcaBbonyi grolp), a Cie
Step38(IIIB)4 2 H2CH) P-/~ 101 2
GHBkeey Ryrqup Mpreaferald yHme theps) groRpd Ol Fi-2) ai:zgyl group
BRReS SRy YL SRR SHY Lo g P nBORE by BEOG ¢t soPToRYL

1€3514y00 \ME;._@ d

]I\(r?réldl nmet hylﬂacet am eun% I\I-Iyg)rne hyf%grgmng%m gébﬁﬁ) (bﬂeferably

chydtdmimestiyloxgmaip)and e kilkengl groupedpsefesably 2-methyl-
tcgereof |n t he presence of a base such ai ot assi um_,

R c & PEFRYE FFPhe? PPREYLaPTPEBmM 2 di(Cie

g t I
S REs Blod L URBREAY BuEOUATAG! ShBlo) 0z o nicro
ajnt ipe co I’RZShﬁd &B antd hjoimeddicifigmageniethydenasxy group,
| i,t hi um al um num hydride, sodium borohydride, Iithium

Bor dydFr8e akd-€Al—+i ke in i sopropanol

X2 is -C=C-,

R' is a methyl group or a cyclopropyl group,

R’ is a hydrogen atom,

p is 1,

Y is a carbon atom, and

R®, R’ and R® are the same or different and each is a hydrogen
atom, a halogen atom (preferably fluorine atom or chlorine
atom), a C;-¢ alkyl group (preferably methyl group or ethyl
group) or a C;-¢ alkoxy group (preferably methoxy group), or
adjacent R® and R’ are joined to form —-CH=CH-CH=CH-is more
preferable, and particularly, an embodiment wherein

R! is a hydroxyl group or a C;-4 alkoxy group (particularly
methoxy group or ethoxy group),

R? and R® are the same or different and each is a hydrogen atom,
a hydroxyl group, a halogen atom (particularly chlorine atom
or fluorine atom), an amino group, a C;-7 acylamino group
(particularly C;-4 alkylcarbonylamino group (e.g., acetylamino
group) ), a trifluoromethyl group, a Ci-4 alkoxy group
(particularly methoxy group), a hydroxy-C,.s alkyl group
(particularly hydroxymethyl group), a Ci-s alkyl group
(particularly methyl group, ethyl group, isopropyl group,
propyl group or isobutyl group), a Cz;-4 alkenyl group
(particularly 2-methyl-l-propenyl group), a C;-4 alkoxy-carbonyl
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15 tetrahydrofuran, toluene, nethanol and the |ike or
a mxed solvent thereof, at -10C to roomtenperature,
conmpound (IVB) can be obtained. In addition, by

subj ectjng conpound (I111B). to. reduction reaction

SFF olPERTBAY AeRrylasThgBNT GucHbhe 8 befZyl group or a
Esiedi Pt Qi d 0PI JI0GRMRRRYRP U AN G0ined to form an ethyleneoxy
('S) - 5, 5-di phenyl - 2- et hyl 20

Jy¥oyw opano- 1, 3, 2- oxazaborolidine and the like, or to

an 85 asynmetric_hydrogenation reaction using a

it AéniGcoRpl 8$~Nsuch as

dizchlsorel(S) - 2, 2' - bi s(di phenyl phosphi no) -1, 1' -

bi napht hyl'] [ (S)- 1, 1' - bi s(p- met hoxyphenyl ) -2-i sopropyl e

tifade- alm@tHyangpehp Ubheai tyeldpopyl ghwp,i ke and

pqt assiumtert s butoxide, a stereoselective reaction

gF od8edshygragenrdt@m, R form of conpound (1VB). Step

%Bigel conmpound (I1VB) obtained in Step 2B and conpound

11 ‘are subjected to reactions simlar to those of

& e PAdadbdinv@tomQ conpound (VB). Step 4B The

ccgrrpoynd (VE!;) obtained in Step 3B and compound (VI A)

& e BubnttRdare thacsavasosidifferenttandecedch Ste@ dwdrogen

t [ d (1-2). 15 drol ysj f d .
B, SRR Eotd therhSabt oLy Yohtotlag PR I riuorine
Efoﬁ§4_@.@ﬁhoéikgioéPéubp(ﬁaPﬂgéﬁﬁﬂfl MO 1 R¥oup) or a Cy-q
exanpl e, compound (1-2) is hydrolyzed in a m xXed

adlkoxyt grbupet(panthicttarhpyde thoxyngraumy, ust regljsadinimR® and

hydroxide, 20 In the case Zis a C2 4 al kenyl ene group
fy 42%e 19dned prqy form (oBRAGH-GH=CHYI's) prRigraple.op 3

(VI B) | by - !

Gy ¢ SHe; EpmBpliiy (Rbres Reed'y thg Foruplg (D §f the
PrepestB Bn{¥htiBn preferably has a configuration represented
by the following formula (1’)

R H,C CH R
‘_@#\ 3>< 3 ¥ 7
c R (1°
2o O/\(')/Rs\g (CE,)PT_ : (1)
R

wherein each symbol is as defined above for the formula (1).

Preferable examples when n=0 are shown in the following,
wherein the number placed before each compound name
corresponds to Example number.

1-1
2'-[1-[(2R)-3~[[1-(3-fluoro—-4-methylphenyl)~-2-methylpropan—-2-
yl]lamino]-2-hydroxypropoxy]ethyl]-3-methylbiphenyl-4-
carboxylic acid

1-2

2'-[1-[(2R)-3-[[1-(4~chloro-3-fluorophenyl) -2-methylpropan-2-
yllamino]-2-hydroxypropoxyl]ethyl]-3-methylbiphenyl-4-

58




10

15

20

25

30

CH3 M R6 7 F1 "1 CHZ) p R8 wherein Z1 is a C2_4
al kenyl ene group (as defined for C2-4 al kenyl ene
group for Z), X7 is a hal ogen atom (as defi ned

g?qag%ﬁyékéicnrlr synbol s are as defined above. 25
é? Feacti ng conpound (VIB) with conpound

(3&38) in acetonitrile, N, N-dinethylfornmam de,
toluene and the like or a mxed solvent thereof, in
trﬁéjﬁiaddﬂ@é—aﬁ[dlbd§ecsmohoaé~methglhyéamisz—methylpropan—Z—

po ssiu carbo ate, sodiumc te a t he k
RafELT CREaTY FERaVaP LI nary e BT bsing

o2 1AM A ‘id“QéfﬁaJySt such as di acet oxypal | adi um

di chl oropal I adium and the |ike at room tenperature-ref

[pd tenperature, conpound (VI11B) can be obtained. By

suybj ectln% conpau VI1IB) obtained in Step 5B tqo a
1¢ 'stldp 2R rar [tlé $tephiprocdnpethnlphenyl \ifemg thylpropan-2-

Betned A RS e EAZ1 g0 %%@tgf%mk&a‘%%

cad®sR)Lid ¥BidSt ep 6B 02N (XB) Step 7B R2 ( CE2) n2-X
R . JC] R(XVIB) - R Step 12B (XVI | B) Prot (XI'S)
B35 H2 C'2) ,01 (VIA Step 8B wherein Pro, is an

ami,n LN trifl roa
o4 09109 01 9405 (81 Braof AL HI SRR -
Rfefﬂhyll%r% dao 'y aﬂ&ﬁb?CtLH?dﬂéﬂyﬂr&ﬁ%ﬂy}e@yﬂc@%”
group, enzoy group, a chl oroacet group, a
w@tbwﬂbn@aeewyk4gcaupoamﬂlchQCidke) X8 is a hal ogen
gL%nm(as defi ned above), and other synbols are as

i ned above. 87 Step 6B By reacting conpound (I XB)

'Q H?ﬁh?QQk) - 8L ol 4 oA BS F S OF QI AX Gherd 1§ U neth QQbropan-Z-
't ke or a m xed solvent thereof,” using so

bdﬂahydbuderhydthxyprbpomyydthﬁm]famméthylblphenyl -4
carboxylic acid

1-7
2'-[1-[(2R)-3-[[1-(2-fluoro—-4-methylphenyl)-2-methylpropan-2-
yllamino]-2-hydroxypropoxylethyl]-3-methylbiphenyl-4-
carboxylic acid

1-8

2'-[1-[(2R)-3~-[[1- (4-ethyl-3-fluorophenyl)-2-methylpropan-2-
yllamino]-2-hydroxypropoxy]ethyl]-3-methylbiphenyl-4-
carboxylic acid

1-9

3-methyl-2’'-[1-[(2R) -3-[[1~-(naphthalen-2-yl)-2-methylpropan-2-
yllamino]-2-hydroxypropoxy]ethyl]biphenyl-5-carboxylic acid
1-10

methyl 2'-[1—[(2R)—3—[[1-(naphthalen—z-yl)—2—methylpropaﬂ—2—
yllamino]-2-hydroxypropoxylethyl]biphenyl-3,5-dicarboxylate
1-11
2’'-[(cyclopropyl) [ (2R)-3-[[1- (naphthalen-2~yl) -2-methylpropan-
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5 like, conpound (XB) can be obtained. Step 7B By
subj ecti ng conpound (XB) obtained in Step 6B and
compound (I1A) to a reaction simlar to Step 1A

und _ (XI,B)..can _be obtained..io.Ste .
S s s SRe R oas aeraut) ncheb Ry B imnenyl-4-
iViR)id o a reaction simlar to Step 3A
compound (XI'I1B) can be obtained. Step 9B 15 By
rledd,i Ag-lSonpound (Xl 1 B) in tetrahydrofuran, ethanol,
and the |] r xed sal vent

e To8S Rt 115 cnannthatenr 2oy Lt eneihy Snnane-
< . .
i1 eth o2 BB pRs oy Py s e BEPIBEI AR AL -

R dpoxyddvenicidnal et hods, conpound (Xl VB) can be

obt ai ned. For exanple, when an am no group is
frdtlected with a trifluoroacetyl group, the conpound

B oRaPuE o byy ] LaRERS ORPEL - PG Eidehytpheny1) -2-
nithgerophiyl-9¢ ¢hali Ao RRI-hPE@rbk ¥Sr &P oy Rite tHXE-3-

solvent thereof in the presence of a base such as
Pethyilipd phenydt-Aycanbasydhd aaddl i ke. Step 11B By

rqtecti a hydroxyl group of conpound (Xl VB)
dotnda 1P

d=i'n Step 10B by conventional nethods, conpound

(¥VB)1-3Q2rpn3be [ {4l ARtk r 04 -rRa4@ Pl ghentN9R 22 me thy 1propan-2-
hydroxyl group Is protected with an acetyl group, the
ydriipoing 1 -2 -hgdrordpyropoxy hetty L] admetthyldiphenyl-4-

chl rofgnnl nmet hyl ene chl oride, tetrahydrofuran,

£arhemn¥lict AGtdacet ate and the Iike or a 88 mixed

gahyent thereof in the presence of a base such as

pyridine, triethylam ne and the |like. Step 12B By

reae{lnag (2R hil € 34 1udxtaxi 4vank thy 15themyll) B 2winklthyd propan-2-
compound_(XVIB) in N, N-di net hyl formam de, .

yéd pHADAI of TR¥ATOx P EePQXY ke Hayl ] of TRt L hdphesyilae -

73 aC itrile or a mxed solvent thereof in
?éghgggééﬁcgég a base such as sodium hydride,
potgssi um car bonate, sodi um carbonate and the Iike,
conmpound (XVI1B) can be obtained. io Step 13B By
depr bf exelepr ey WonfARImd - DV @)-adidogion@d filnogpppenyB) —2-

b i onal hod d (1-3
e SR s R R T T AR
ﬁé@hﬁ%?ﬂhéﬁ%ﬁ-@—céfﬁ&yﬁ@%&w' group and a hydroxyl

group is protected wth 15 an acetyl group, the
tokPound is reacted in tetrahydrofuran- nethanol in

t%%\ﬂ %%%@MZF%T@%&Q (ﬂgjchllrc]:rtor-]g—%iagrgpilgnyl) _2-
methylpropan-2-yl]lamino]-2-hydroxypropoxy]methyl]-3-
methylbiphenyl-4-carboxylic acid

1-20

2'-[1-[(2R)-3-[[1- (3-fluoro-4-methoxyphenyl) -2-methylpropan-2-
yllamino]-2-hydroxypropoxy]ethyl]-3-methylbiphenyl-4-
carboxylic acid

1-21

3-methyl-2'-[1-[(2R)~-3-[[1-(3,4-dimethylphenyl)-2-
methylpropan-2-yl]lamino]-2-hydroxypropoxy]ethyl]lbiphenyl-4-
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above), and other 20 synbols are as defined above.
Step 14B By reacting conpound (XII1B) obtained in Step

9B with . conpound (XVII1B) in chloroform nethylene
cﬁ?’\é\ﬁ’?ﬁ%}m?‘g‘ﬂ‘ghydrofuran, tol uene, ethyl acetate, or

ajpxed solvent 25 thereof, in the presence of a base

such as pyridine, triethylamne,

N, ¢l 3-sp{RIpyd-t [y (@rmedehyighehgl) -Remethbphpoapan-2-yl]amino] -
(1-4) .can be obtai ned.. Hydrolysis of conpound (1-4) by .

B S DR ORIy W o aRergn-r cREboFElig acia

aj koxy group) to a hydroxyl 89 group. For exanple,

conmpound (1-4) is hydrolyzed in a m xed solvent of

me2 hallod [ (2R) -8 [drnef(4r-ahlvabe3-methgxgpHényl ) ~2-methylpropan-2-
hydroxide. In the case Zis -S Step 15B (X3:A) Rl
HRE B ISt 2t yrbR XyR P oxy I erhgl] —3ymg thy 1bipheny doxd B)
5361 . P11 G K Step 188 5 whorei n
epciy synbol Step 15B By subjecting reaction simlar
to R3 (1-5)

2'-[1-[(2R)-3~[[1-(4-ethylphenyl) -2-methylpropan-2-yl]amino]-
2-hydroxypropoxy] ethyl]-3-methylbiphenyl-4-carboxylic acid
1-25

2'"-[{1-[(2R)-3-[[1~(4-chloro-2,5-difluorophenyl)-2-
methylpropan—-2-yllamino]-2-hydroxypropoxyl]ethyl]-3-
methylbiphenyl-4-carboxylic acid

1-26

2'-[1-[(2R)-3-[[1-(naphthalen—-2-yl)-2-methylpropan-2-
yllamino]-2-hydroxypropoxy]ethyl]-3-methoxybiphenyl-4-
carboxylic acid

1-27

2’-[1-[(2R)-3-[[1- (naphthalen~-2-yl) -2-methylpropan-2-
yllamino]-2-hydroxypropoxyl]ethyl]-2-methoxybiphenyl-4-
carboxylic acid

1-28

2'-[1-[(2R)-3-[[1-(naphthalen—-2-yl)~2-methylpropan—-2-
yllamino]-2-hydroxypropoxy]ethyl]-3- (trifluoromethyl)biphenyl-
4-carboxylic acid

1-29

2'-[1-[(2R)-3-[[1-(2-fluoro—-4-methoxyphenyl) -2-methylpropan-2-
yl]lamino]-2-hydroxypropoxylethyl]-3-(trifluoromethyl)biphenyl-
4-carboxylic acid

1-30

3-ethyl-2'—-[1-[ (2R)-3~[[1- (naphthalen-2-yl)-2-methylpropan-2-
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Is as defined above. (XXIIB) CH3 6 XVR 11 _, 7 2)Pjl
. R R8 conpound (1 XXB) and conpound (I11B) to a Step
1B conpound (XXB) can be obtained. 10 Wen a conpound

of, .t he f HOX R 3\\ ach s

2 a Spdeeonve obyv s tav L BEpRaiy FofredtipayLe acia
-i.C&2H group is converted to a -COR" group in advance

to give conpound (I XXB). For exanple, the group can be

12 'edavdr(2a)-0si[ hy—¢Bnéedi chl eroshedyl ) €2 - tthy kiprSpam—-2-

al_.cohal such.  as nethanol, ethanol_and the like. Step
¥8d al“B'nS’]Flz"hYﬂGC’XZPEPE?xP] pthy by (SEbF bigrepethyl) biphenyl-
B tained in Step 15B and conpound
Q%§%E%ygxée§c gon simlar to Step 4A, conpound
OXXQB) can be obtained. Step 17B 5 By subjecting
nmpound (XXI B) obtained in Step 16B and conpound
(Pl ALLrd( R}eaciibn(aitmﬂaalqro- w-ﬁqme,féwdmmanﬂ-

LA lsbThe ERxRTefShBbRhent] Sed Ll PSR nensins-
cdrBbxiaia peagtion sinmlar to Step 3A, conpound (1-

5) can be obtained. Hydrolysis of conpound (1-5) by
doAvent i onal net hods affords conversion of R (Cl_6

nyaroiyer 8P o RO kBl drmedhy TpaSny 1) -2-

%EH?QBEOﬁEH éhgliaxkfngf @m&f&ﬁ%my]@ququbﬁenyl 4-

the “presence ol sodium hydroxide.” In the case Zis a
Carboaykybeaeidroup O Y110 - ~1 (I11A) 4 (XX I1B)

%E_gﬁ) 19B 04 2 R 2/Xea OO R1\
2'-[1-[(2R)-3-[[1-(3-fluoro—-4-methylphenyl) -2-methylpropan-2-
yl]amino]-2-hydroxypropoxy]ethyl]-3-isopropylbiphenyl-4-
carboxylic acid

1-35
2-chloro-6-[2-[1-[ (2R)-3~[[1- (naphthalen-2-yl) -2-methylpropan-
2-yl]amino]-2-hydroxypropoxylethyl]phenyl]pyridine-3-
carboxylic acid

1-36

2'-[1-[(2R)-3-[[1- (naphthalen-2-yl) -2-methylpropan-2-
yllamino]-2-hydroxypropoxylethyl]-3-propylbiphenyl-4-
carboxylic acid

1-37

2,3-dimethyl-2'-[1~[(2R)-3-[[1- (naphthalen-2-yl)-2-
methylpropan-2-yljamino]-2-hydroxypropoxylethyllbiphenyl-4-
carboxylic acid

1-38
2'-[1-[(2R)-3-[[1-(3-fluoro-4-methylphenyl)-2-methylpropan-2-
yllamino]-2-hydroxypropoxy]ethyl]-3-propylbiphenyl-4-

carboxylic acid
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CH3 jR6 H2ZN' ~(CH2) ' ( VIA) RB R ~2 R " Step 20B
(XXIvB) XI 2 4 3H3 rX6 <2 /] OK(CH2)I'-z R wherein
Z2 is a Cl_4 alkylene group (as defined for ClL 4
ag(?%ene 20 group for Z), and other synbols are as
defThed above. Step 19B 91 By subjecting conpound

141 oG LkL L L i, Y
(Stiepﬁ’)zhﬂgg-onpoungn?&%Bb ?gr% ggagé?géﬁegﬂzﬂeﬁhﬂﬁﬁé B‘}P) 2

Bye ship] modparg-2Z-orij@nricho]X2-VB) obtained in Step 19B
gmgl S conpound (VIA) to a_reaction simlar to_Step
¥yl ey ldphepy Ldpyaifdae—RyarePory iics aC1d

cpﬂp(pund (1- 6) by conventional methods affords
conversion of R (O _6 al koxy group) to a hydroxyl

grup-dinesthgtaaph-g 1 -¢qareusd [ (1~ GhapBhthy Dot yzer) +2- 10
tet ahydr of uran, methanol and the |like or a m xed
Prqmére?oﬂrhlﬁntlwelpﬂe@@ﬁ@@xyprgﬁemhﬁﬁwl bipkenyl-4-

%&# yc‘@f, ZI (CH2)M-O (1) HOJ OH (XXVB) R
( °§§ 9B pRO14 R 1 (XMIB) 0 0
l(H441A) R R 23 O.d~/_.0O ate' Ste 22B 3 H3H3 R6
H29-(Cs'?) y 7 (VIA) Re Step 23B (XXVII1IB) O R 3
—[l—[(ZR) -3-[[1-(naphthalen—-2-yl)-2-methylpropan-2-yl]amino]-

2-hydroxypropoxy]ethyl]-m-terphenyl-4'—-carboxylic acid

1-42

2'-[1-[(2R)-3-[[1-(3-fluoro-4-methylphenyl) -2-methylpropan-2-
yl]lamino]-2-hydroxypropoxylethyl]-2,3-dimethylbiphenyl-4-
carboxylic acid

1-43

2'-[1-[(2R)-3-[[1-(3~fluoro-4-methylphenyl) -2-methylpropan-2-
yl]lamino]-2-hydroxypropoxylethyl]-3,5~-dimethylbiphenyl-4-
carboxylic acid

1-44

4- (hydroxymethyl)-2’'-[1-[ (2R) -3-[[1~ (naphthalen-2-yl)-2-
methylpropan-2-yl]amino]-2-hydroxypropoxy]ethyllbiphenyl-3-
carboxylic acid

1-45

3-isobutyl-2'~[1-[(2R)-3-[[1- (naphthalen-2-yl)~-2-methylpropan-
2-yllamino]-2-hydroxypropoxy]ethyl]biphenyl—-4-carboxylic acid
1-46

2'-[1-[(2R)-3-[[1~- (3-fluoro-4-methylphenyl) -2-methylpropan-2-
yllamino]-2-hydroxypropoxylethyl]-3-isobutylbiphenyl-4-
carboxylic acid

1-47
2'-[1-[(2R)-3-[[1-(3-fluoro-4-methylphenyl)-2-methylpropan-2-
yllamino] -2-hydroxypropoxylethyl]-4—~ (hydroxymethyl)biphenyl-3-
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R wherein Z3 is - (CH2),,- (mM here is as defined for
m for Z), Xi0O is is a halogen atom (as defi ned
above), and other synbols are as defined above. Step
21B.By reacting conpound (XXVB) w th conpound (XXVI B)
iFRRNY IdChBCHA f or mami de, tetrahydrofuran, diethyl
di met hyl 20 sul foxi de, acetone, acetonitrile
and the like or a mxed solvent thereof, in the
presdied (2R) a3bafb- $Befilasreottmathihymherdel, ) (Potmesdhiylpropan—-2-
carbonate sodi um carbonate and_the |ike, . conpound
oobt@me)o canhyerapyRrARexY pethyy] Ri- f2-meth n@z Step

0 obtained in Step
;%% Fan coﬁ%ougg %|P§§B§%Y%§%X%%$&on simlar to Step
1A49conmpound (XXVIIIB) can be obtained. s Step 23B By

subj ectin npound (XXVII11B) obtained in Step 22B and
CBApolnd (ZR1 AJ-L bl (Repkenkens Ay - Tty apan-2-

SRR 3SR DaRaRR) FhBET L Yl Bnonya -

caryekylen ati&l' (CL_6 al koxy group) to a hydroxyl
group. For exanple, conpound (1-7) is hydrolyzed in

tePahydr of uran, methanol and the like or a m xed

12705 s8Rbogsl b (;{O&dgo;re;g °en‘?zvaua‘?v YT penethyipropan-2-
4RAE] -2on{ e Ly Al gripauad

? B) cén be§ prg%%ced by a net dlég shgﬁﬁ'ln the

talrbowybyc Z@idtOc J O (id) Step 24B Pro3 (iid) 4

X140H HO CJ Step 26B (XXVB) optically active conmpound

whetein Pro3 is as defined for Pro2r and ot her synbol s

hydrox% dgigﬁfd ?ﬁadhﬁbﬁﬁd§%§§§a%505?5%33%?|g Py9§ ~2-
ﬁﬁth9m§r0§@ﬁPDHﬁﬂ]imiﬁbl42Hhiﬁtd*¥ﬁﬁdﬁﬂ*y]Eﬁhylﬂbaﬁhbﬁyl-4—
when a hydroxyl group is protected with a benzyl 4

carboxylic acid

1-52
2'-[1-[(2R)-3-[[1-(4-chloro-3-fluorophenyl)-2-methylpropan-2-
yllamino]-2-hydroxypropoxylethyl]-3-isopropylbiphenyl-4-
carboxylic acid

1-53

2'-[1-[(2R)-3-[[1- (3-fluoro-4-methylphenyl)-2-methylpropan-2-
yl]lamino]-2-hydroxypropoxylethyl]-3—(l-methylpropyl)biphenyl-
4-carboxylic acid

1-54

2-methyl-2'-[1-[(2R)-3-[[1l-(naphthalen-2-yl) -2-methylpropan-2-
yllamino]-2-hydroxypropoxylethyl]lbiphenyl-4-carboxylic acid
1-55

3-methyl-2'-[1-[(2R)-3-[[1- (naphthalen-2-yl)-2-methylpropan-2-
yllamino]-2-hydroxypropoxy]ethyl]biphenyl-4-carboxylic acid
1-56

4-fluoro-2'-[1-[(2R)-3-[[1- (naphthalen-2-yl)-2-methylpropan-2-
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93 group, the conpound is reacted with benzyl halide
(e.g., Dbenzyl bromde) in N, N-dinethylformamde in
the presence of a base such as potassi um carbonate,

sqQdi um hydride and the |ike. _Step, 25B 5 reacti .
% (P By 3B ReRoRH srp. ShipherRL et (e acid
(jidgwd) in tetrahydrofuran, toluene, methylene

éhloride, hexane and the like or a m xed sol vent

t Rer¢afk [ (RR) -BRE [ pr €3 phedi cii 1 er disheany 10 e intethsulipriogpan—2 -
caonpl ex salt, conpound (ivd%hgan be obtained. iq Step
Yddapyingd pRoh¥aEPEHPEPPeRYhe tRYL | T2 ame B irhen <ep

nyeni,i onal nethods, an optically active
%%%%%%X&§?X§%E§ can be obtained. For exanple, when a
hydmgoxyl group is protected wth a benzyl group,
hydr ogenation is perfornmed in 15 tetrahydrofuran,
nmethanero-2{ hbhol (2R 13t [ Beetraphthal an@vilke 2-gethylpropan—-2-

e Ak SLER obPud PSRRI R R P aca

@H2pP 7 (MIA) Rs Step 28B (XXIXB) (XXXB) 6 , ~t H 2

O X3CR3 Pro4- ~~ OHH CE )P ' Step 29B HO-~~d H 3

} 3REBUGERY2 7- [I-s[ RRDO34 | B)- rapictheilenP2o4 1) s 2amethy lpropan—2-
defined for PrQt and ot her_ synbo]s. are as , so defined .
(49BIne) S5y 5 vREReE | S EOH AT bod kB ey L1 acid

gaggound (I1A) to a reaction simlar to Step 1A
compound (XXXB) can be obtained. 4 94 Step 28B By

sEbf €T+ [ (2R c-3vppLInd( I-CRIR)r opitieaiyig & 2-meShgdp2dBaand-yl]amino] -

conmpound (VIA) to a reaction simlar tqo Step 3A . .
RoRBEEARYPTOROFB) el b3 T EhRiPhengtled —sembayylic acid

ggghecting compound (XXXl B) obtained in Step 28B to
eprotection by conventional nethods, conpound

(22Xt 1-B) (zRn- el [ 10b{H el .chHiOTrophiyle ~2whethhYpEopyh-2-

group of compound (XXXl B)
yl]lamino]-2-hydroxypropoxy]ethyl]-3-methylbiphenyl-4-
carboxylic acid

1-62

2-fluoro-2'-[1-[(2R)-3-[[1- (naphthalen~2-yl)-2-methylpropan-2-
yllamino]-2-hydroxypropoxylethyllbiphenyl-4-carboxylic acid
1-63
2’-[(cyclopropyl) [ (2R) -3-[[1- (naphthalen-2-yl) -2-methylpropan-
2-yl]lamino]-2-hydroxypropoxy]lmethyl]-3-methylbiphenyl-4-
carboxylic acid

1-64

2'-[ (cyclopropyl) [ (2R)-3—-[[1~- (naphthalen-2-yl) -2-methylpropan-
2-yl]amino]-2-hydroxypropoxy]methyl]-3-fluorobiphenyl-4-
carboxylic acid

1-65

2'-[ (cyclopropyl) [ (2R) -3~ [ [1- (naphthalen-2-yl) ~2-methylpropan-
2-yllamino]-2-hydroxypropoxy]methyl]-2-fluorobiphenyl-4-

carboxylic acid
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Is protected with a 2-(trimethylsilyl)ethoxynethyl

group, io deprotection is perforned in

1, 3-dinmethyl-3,4,5,6-tetrahydro- 2(1H)-pyrimdinone in
§resence of tetrabutyl ammonium halide (e.g.,

tktd but yl ammoni um fluoride and the Iike) and NM34A

Staep j n rad tai ned -

R R e B e S

A1 Jaimine ]Stzemya;l:Bxypwpeuyqime(:ﬁyI ] —2-ae tiey I ph el -4 -

Hydr ol ysis of conpound (1-7) by conventional nethods

HFHVY den@eigi on of RL, (O _6 al koxy group) to a

igL.pxyI 20 group. For exanple, conpound (1-7) is

hydrol yzed in tetrahydrofuran-nethanol in the presence

of2 'sqdi-yrreRydBoxi ge (3, 4 tdi &h BbSEpOEHH] ol Bt HIATr@pEn-2-

Step 27B using an optlcally active conpound (XXl XB).

Nor] aiaed e -hydrpasypdopryy ] ety s 1ib? eEluereirheny 4B

and.Step.25B, .an optically active 25 conpound (XXl XB)

%ﬁ*qﬁgygﬂFaFﬁég For exanple, when an optically

aclgigve conpound (XXl XB), wherein a hydroxyl group is

protected with a 2-(trinmethylsilyl)ethoxymethyl group,

i 8—chdezpr2dr [1ﬁ[EIRp—&ﬂEHIﬁﬂﬂﬂphﬂhdleb-ﬂﬁylne@cme¢hylpropan—2—

wi.t h tri thyIS|I et hox hal i de (e.
élemlmflrﬁy ﬁrwyer%a%m%;f#m M) =4 parbbaylic acid
ghlggroformin the presence of d||sopropylethylan1ne
V%en in the present invention, a conpound (1) wherein
R2’-i[$-RA2RpaB+[ C1H méghﬂcalﬁ-(%@l)@&heéahqllb)tbpaa—m-
is_desired, 95 conmpound (1) wherein R is a hydroxy
yﬂééﬂlp§]r%a%!@ﬁoﬁyPFPP@ﬁy b3 nkﬁ%ﬂh@ﬂhaaylt4zcegboxyl1c
% a | eaving group such as a halogen atom and the
%a) in N, N-di net hyl formam de, tetrahydrofuran
di-gphyl ether, dinethyl sulfoxide, acetone, 5

acetonitrile and the like or a m xed solvent thereof
i A-amenop? eskhck(23) B-blsle (gmplhtdi@lg@di%rmlhyarmééhylpmpan-Z—

KRoRER S Tohmt t = e G R TR e A eeperigie acid

alkyl ene-0- can be obtained. Wen a conpound wher ei n
Rl is e, particularly O NH, is -zo desired,
compacerty YanindlerZi- IR (2R)a 3n(diledykaphtbapens2rpdlt2d

W t rimethylsilyloxyamne in N, N-di nethyl
%ngﬁq%?mlar%\rwl TAwARA %wwarowqu Fw&iﬁaegenyl 4-
Qfll %intrile and the |ike or a m xed sol vent

ere Int

presence of a condensation agent such
35725 di cycl ohexyl carbodi i m de, 1-ethyl-3-(3-

dinethylanin d&?RalarbOdllm
2 1%5[[1ddénéﬁypﬁﬁcépweryla§¢6%1> ~2-
wgﬁ{?gézy?éak QVEAHIRNY - b 2o L INAEBGY} DO A FH EERDhy1 4~

haﬂw@myhﬂﬂagiﬁjazole 4-di met hyl am nopyri di ne and the
| i ke. 20 Then, tetrabutyl amoniumfluoride is reacted

In’3he above- mentioned solvent to give conpound (1)

Wer ey B AN peERDy S RLOAUSLL N L S UMM ropan-2-

1kx_
%ﬁy+§?%{5i§eﬂ¥8£tlw acid an%Qh&lé 5 m@%h915§§héﬂyf¢@9

hydri de suc
carboxylic acid

1-74
2,3-dihydro-5-[2-[1-[ (2R)-3-[[1- (naphthalen-2-yl)-2-
methylpropan-2-yl]amino]-2-
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25 acetic anhydride, succinic anhydride, maleic
anhydride and the |ike or acyl halide in chloroform
nethylene chl oride, tetrahydrofuran, toluene, ethyl
ate and t k xed solvent there

TS Gatine 1 srhydaahehv Thenepdfrdfing-ca8b8R 118 "acia
tfifghylan1ne, di met hyl am nopyri dine and the Ii ke, 30
wher eby conpound (1-8) can be obtained. 96 R HC$ 1 3
3 6 RAigetdy1P2V~[1I- [R@R(1381[mhénephtbakénsgwﬁkﬂ 3-s
as defj ned above.. \Wen salt of a co

oafrbf-tyﬂdaf"& r&-pyArox¥Pyen FE eﬂk%whlphenyl —4-
(#BE%? gised. For exanple, when an 5 acid
addition salt |s desired, a conpound represented by
tlhevée formul a (1) S dlssolved in water, nethanol

et hanol, n- panol , i sopropanol, dlethyl eth
tet’ r-a[ﬁydr(aﬁuran[li A3-§lexnaet -Beyy lRhenvwt e 2-méthylpropan-2-

S T 0 kB BRERK T BRI oy B Y 1o

RIYHoxad s@lodent wherein the desired acid has been
di ssolved is added and the precipitated crystals are
dot1%ect ed by fiItration or concentrated under

eSS RbvIatiRe 20 B R IR 2 Pl SR s E T 2-
arethl1pWpana 20901 Qﬂﬂﬂoﬂ Szlﬁydtéﬁfi\)/y@ﬁokﬁ] 150l MSiBhenyl-4-

wi th high sol vent power, and a solvent wherein the
degiboexy ldci dchids been dissol ved i s added, and a
solvent whi ch has | ow sol vent power is added and then
e 8 precipitated crystals are collected. Wien a basic
sal rgdyoar£0 Lepre -
P35 Hnasbad o3 SOTDANNS L PPLEPRIERILAY R kigheny) -2
metmyapabpbn-esymﬂamanou +2tetrahydrofuran, 1,4-di oxane

and the Iike or a mxed solvent thereof, the
BYCFOXYPROPOKEdSEBY | bRhenyhbpenzo Bnr Rl Ve haxvarks, Acid

f shhe desired base has been dissolved is added and
the precipitated crystals are collected 25 by
f B-beak{0A2 ' o[ 1 €0 ZRM 3-af PO (BHIEIud REcaté thiyd phiengl ) —2—
When a crystal of a salt is desired with using severa
@@W@yﬁpgopaaneyéiamieohe@fh&dr@xzaannxxmeih Ibiphenyl-4-

oun s 97 Wdissolved in a solvent with high

§8F SméFldand a solvent wherein the desired base
hagobeen dlssolved I's added, and a solvent which has

| ow sol vent power is added and then the precipitated
cZys{h+s(aRb—3ﬂ[[hft3&fldbﬂdﬁﬁrm£thyﬁnhemyﬁ)rﬁomegaVﬂpropan—2—

a Go nd represented ﬁ% P%d%' %éh
I3 gEinan-LomyarbeT oy Lt L i e
gggggggdlgegéfaented by the formula (1) is added to
an aqueous solution of a base such as sodi um
bydtogencar bonat e, potassi um hydrogen carbonat e,
sodi um
2'-[1-[(2R)-3-[[1-(4-chloro-2-fluorophenyl) -2-methylpropan—-2-
yl]lamino]-2-hydroxypropoxy]ethyl]-3-methoxybiphenyl-4-
carboxylic acid
1-82
2'-[1-[(2R)-3-[[1- (4-chloro—-3-fluorophenyl)-2-methylpropan-2-
yl]amino]-2-hydroxypropoxylethyl]-3-methoxybiphenyl-4-

carboxylic acid
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10 carbonate, potassium carbonate, sodi um hydroxi de,
pot assi um hydroxide, |ithium hydroxide and the |ike
to adjust pH of the aqueous solution to
neutral -weakly acidic, and the solution is separated
ilad t wo | ayers including a solvent such as ethyl
aet_g,'ng_agﬁ 23 0 €2 -2-
c%lo?gf£}%$?lé Eg?ﬁg? et 3#0k%?%ﬁ§h§%9?%ﬁﬁgng gﬁgh?%gropan 2
lyilk aminbgebyydrbkepropoxyl ethy hp-2Z-ameichynib ipmraterfd-ed
by the fornmula (1) can be obtained. Wen a basic salt
shrioxydpsungifdepr esented by the formula (1) is to be
iqggerted to a free form an aqueous 20 sol ution of
acid such as hydrochloric acid, hydrobrom c acid,
sphfgri¢ (2R) d3- pEEt (£~ @l kot ol 2haelthkdpropan-2-
is added to an aqueous solution of a basic salt of a
yéipmind ] -Reprdsenypropyxy hethyk htd anethy Hyipheny 1-4-
precipitated sqlid is <collected by filtration, or the
§8F§P§3 fs@tParated into two 25 fayers including a
gakwent such as ethyl acetate, dichloronethane,
1, 2-di chl oroet hane, chloroform nethyl ethyl ketone
of-methighe2 &nl+ hE2R) 3 [ bhetreph thd kege XF-oyrih-@fmeffly lpropan-2-
C ound_represented by the formpula (1) ¢ be . .
Jbd SmABA) ~RBNIECXEPTOBPREfE TR Réﬁ%ﬂ%&%&?&éfﬁ& acid
hsggesired, a 30 conpound represented by the formula

1)-is suspended in nethanol, ethanol, n-propanol,

i 30p[DANQRR) +2t [ Hhy (B-of Lucarg—4-ethgilpheny 1 ) wat-methydpropan—-2-
the like, and the suspension is heated_ to disso

V 1
yhdamieal r AzhedrexyRFOPRX LT k*&-ﬂeefﬁyp}ﬂ%ch@né{lgg ~f
231D ystal of the salt is obtained by the
%é%ﬁ%g&lagng?%ed above with using thus obtained
g¢rggtal. The thus-obtained conpound of the formula (1)
of the present invention has a superior cal cium

r2tept of (2R a3ohi bt (T B-dichleropheay L) ne By dRgoBpn—2-

t resent inyention is t e ,used t.her ut,i c
I CEER R Wi S Ak AR e
eatBOg@iseNBei@er i odontal disease, bone fracture,
osteoarthrisis, chronic rheumatoid arthritis, Paget's
di+82ase, hunoral hypercal cemi a, autosonmal dom nant 10
hypocal cem a, Parkinson' s disease, dipgenfia and.the
R Py R il By SaEAPOEBPDANYY LT Grne By JoFppan-2
Lighby. > 2k RAREAL A Stny iR che -dase
%g??@g}lé}ép%n n]é oiaé%agbe, yb]ody vve]i ght, gonc}lbt ieog,
taebdbrpbicedépdt, adm nistration nmethod, treatnent 15
eriod and the like, it is generally adm nistered from
794 ng to 10 g for an adult per day, which is given

ongce of_ several_ Rrorti _8_ _Qr 1)-2-
p?r: en erg‘{kR&d% i@t r(gt ico%ggavze%§¥ﬁgxcgn%%ﬁﬁ%l%?e?%e)
e EBETH r bpierd HPM) dnsi iy B I8d roXyp rdopdalyi] @ thgipesi-t i on
for oral administration, a dosage 20 formof tablet,
pethylbiokerylhgankodxid g R€iYd ke can be enpl oyed.
#g fuch a solid conposition, one or nore active

n% edient is adm xed with at |east one inert diluent,
mZMMWTﬂPﬁlRQg%PﬁilaQSQEEQBanQdflﬁ@rbpﬁ€n¥§Pgikmﬁthylpropan—z—
| actose, mannitol, glucose, hydroxypropyl cellul ose,
vl jatihe] 12-hydroxypropoxylethyl]-3-methylbiphenyl-4-

carboxylic acid
1-92
2’-[1-[(2R)-3-[[1-(3-fluoro-4-trifluoromethylphenyl)-2-
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25 cellul ose, starch, polyvinyl hydrin, magnesium
al um nonetasi |l i cate, anhydrous silicic acid powder and
the i ke. The conposition nmay contain an additive

t han d|Iu t acc to a conven on

o sy 2R | 5P - ABF SR EPEPPRRY] € RELATH o
%e&ﬂ}l@ﬁ'p%en L lan-gh §F‘£E°§8 qgel atin, “hydroxypropyl
cel I ul ose, ydroxynetﬁ cel ﬁose phthalate and the

Ih48§ way be applied or two or nore layers may be

In_addition, they may be _prepared into
caﬁsuﬂés[&?Rbeﬁa{[% - %R#R#QxﬁTﬁﬂQEﬁ9pQﬁ¥Y1)IZSmEGhléprOPan‘z‘

30 DESBRLAEL 0] oL Yo SHTBAFL -1
mh&tﬁ&g&ublaahay accept abl e enul si on, sol ution,

suspen5|on syrup, elixir and the |ike can be
éﬁ@loyed The diluent to be used is, for exanple,

Lfied bIe 0|I IS|f|e
% f Y\g% %’hfgﬂ E‘ﬁ‘pom r’fb%foénorﬁhgl P ddn % and
&%th@db&&éah QL9§!ahhﬁallﬁﬁhfﬁféﬁyﬁro§%&§uéﬁh t-t3-ng
agent, suspending agent, sweetener, flavor, aromatic
mgéhwlblphesyivétcaebanﬂli@ea¢1&e For preparatlon of
ggﬁgnteral injection, sterile aqueous or nonaqueous
ent, solubilizer, suspending agent or enulsifier
i Sous eprf( 4ngt§gg Lbzer
an% sﬁgﬁe§§§ggiagé%t I nclu eegp§¥?ﬁh%§5&a pﬁ@hyﬁb 2
mejcbylppopaphsyb] anina] Zﬁhydmnxypjaphxghethydﬂ&3—
derjvatives thereof, organic am nes such as
PFtEYﬁQﬁBF§ﬁ¥%e4 cFke AF¥E, nonoet hanol ani ne,
rpet hyl am ne and the like, inorganic alkali solution
and the |ike. Wien a water-sol uble solution
przepamt | @R)I-B1[0 134 3, F-eidettoxlyphefya PR eme PhPDy L GbEN—-2 -
xcol folyethylene glycol, vegetable oil such _as
Bll Jmipp YRR YRIAROHE] &fithaol 3 -matdy lieheryd ~fay
?grggxd lAs the solubilizer, for exanple, surfactant
orn1%b 3 #r3%d m cel l e) such as pol yoxyet hyl ene
bhydyogenat ed castor oil, sucrose esters of fatty acid
and the Ilike, lecithin or hydrogenated | ecithin
(f&ﬁwﬁhnﬁ@2RN1&r§ddeM4—ahdothe3Ftkéf&anrbmeuhrhph¢mwl) -2-

Sty PRt & L] Lo mgepand hi 15 1 ne

&ékﬁylsqﬁhéﬁydl4u&5rgggﬁgy9ﬂyggg ene hydrogenat ed

castor ot l, “pol yoxyet hyl ene pol yoxypropyl ene gl yco
anei8 t he Ilke may be forned. As other conp03|t|ons for
parenteral adm nistration, external lig

P it @B Jad 3T (BrEnnoreupppsthsighenyiluiine thidkpropan-2-
D Parhd K$ - SHY AU AE U5y tHY19 -3Ck L ¥ty 1biphenyl-4-
carboxylic acid
1-99

2'-[1-[(2R)-3-[[1-(4-chloro-2-fluorophenyl) -2-methylpropan-2-
yllamino]-2-hydroxypropoxylethyl]-3-t-butylbiphenyl-4-
carboxylic acid
1-100

2'-[1-[(2R)~-3-[[1-(4-chloro-3-fluorophenyl) -2-methylpropan-2-
yl]lamino]-2-hydroxypropoxylethyl]-3-t-butylbiphenyl-4-
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i ngredi ents and prepared by a nmethod known per se may

be 100 fornulated. The form of the conpound of the

present invention for use as a pharnaceutical product
cogpound dtself (free fornm, a salt of the

?ﬁéhﬁﬁ? d/ate of the conpound or a prodrug 5 of

tihe ggonpound, wherein preferred formis a free form a

salt of the conpound or a solvate of the conpound,

paQVdeFaKQB)pBetelabByfkuam¢+4fmetﬁyﬂphnnxlNﬂz-methylpropan—2—

anpl es . The conpound of the formula (1)of the
pfle@mnq n@emﬁxmraﬁexw ethy bdudrPrerh oy iboheny s 4-

%%ng%l)gq dqatail by referring to the follow ng
mhlc are not to be construed as limtative.
Bagd e 1-1

L(l [éZR) 3- 3 Fl uor o- 4- net hyl phenyl ) - 2- net hy
|p20péﬁ [{8R)-3- [ -fluoro-4-methylphenyl) -2-methylpropan-2-

X al’blmg?}Zeﬁzgryfgg‘%%gf’ggﬁ%ﬁé'gi’-%-'{%?ﬁ%gflr%bolp%neynyl-‘l—
ArPoxinrkeayli g et hoxy) nethyl] oxirane Br 20 (1R) -

(2 Br onophenyl) ethanol (30.0 g) and (R) -glycidyl 3-

dkﬂﬁ@benzenesulfonate (50.3 g) were dissolved in

sode 1AL~ b PSPt Pl s kb i) P 2Ry Bpropan-2-

ryqqmntlse:@eaahyasoxf,afogog%feﬂ%yf/ ﬁgl,ueous citric acid

Sol'ution (600" ) was ad to the reaction mxture
dmd1Eﬂaombmeuhexymblphényb+edcambdxykﬁdndcm&etate The
organlc | ayer was washed successively with water and
dri ed over anhydrous sodi um sul fate, and
cohecepir I The -
regldE% @Eﬁ% purf |e§gby s.Q#§§§§% y%oqumthehBﬁgnyl) 2
abragyapegpaphy- ﬁhp&mHMycﬁbecﬁdcﬁaﬁ-ebhyn]%@ ve
the title conpound (32.9 g). 101
mﬁthwﬂapsgb Sﬁpm@m@m a3id. 49 (2H,n) , 7.37-7.32
glg 7. 16- 7.10(1H, M, 4.89(1H, q, J=6.4Hz),
9 3. 57(1H m, 3.34- 3.28(1H m, 3.18-3.12(1H n,
2.78- Py 76(2), 13- [ | [ba.-5(81-%rﬁ%(r%a)fluolroﬁﬂéﬁﬁlﬂrﬂ—tﬁeﬂhylﬁropan—Z—
Step 2 Met hyl rono- 2- net hyl benzoate Me
yl Bewano E—a’ehmr@emmppacl ety -Bgihwiroxymesdint ¢ biphenyl-4-
ganoi 500 ) and concentrated sulfuric acid (10
i ed. The m xture was heated at refl ux
ﬁoioio hrs. The reaction mxture was cooled to room
tenperature, and concentrated under reduced pressure.
WA et [ (-1IBRRY3vid4 -dddeti loro-BhéE labraphenyl szetmeth;alph:opan -2-
the m xture was extracted with ethyl acetate g
¥+ amam%l of M@%%P%@ StAHd T 35 2T OXILERPEPYY i £
wa ﬁ&x &d aqueous sodi um hydrogen carbonate
ol Ut 1oh an saturated brine, dried over sodium
Preferable examples when n=1 are shown in the following.

2-1
4-[2-[1-[(2R)-3-[[1-(3-fluoro—-4-methylphenyl)-2-methylpropan-
2-yl]amino]-2-hydroxypropoxy]ethyl]phenoxylbenzoic acid

2-2
4-[2-[1-[(2R)=-3-[[1-(3-fluoro-4-methylphenyl)-2-methylpropan-
2-yl]amino]-2-hydroxypropoxy]ethyl]phenoxy]-3-methoxybenzoic
acid
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sul fate, and concentrated under reduced pressure to
give the title conpound (78.0 Q).
1H—NNR(4OON+E 8ppm CDC13). 8.20 (1H, s) , 8.86
21}2—3[, =8.0Hz) , 20 7.30 (1H,d,J=8.0Hz) , 3.91 (3H,5s)
45 (3H,s) . Step 3 Methyl
m@%hg y| 42[ZLQiRyﬁﬁB)}OI(LI-aWimm—%M )-Bi-lem1propan-2-
4-carboxyl ate 1 Met hyl brono- 2- met hyl benzoat e
(yg.]hﬁugl)o]elzt—aydedxypr(ipeﬂﬂ ethpt] phesakyHoenzpaliaret hyl
sul foxide (120 m ), and bis (di phenyl phosphi no) f
Rocene di chl oropal ladiun(1l1) (1.46 g), potassium

B e R S e S S T s

19 amigagt-2oRydrskyp Lopbty Feth¢ll] pioeniary) bermeic tadiel
wat er was added and the m xture was extracted with
@Ryl acetate. The organic layer was washed

RS g Dna T dat U s B S i 2B Rropapo2-

Kaq uﬁﬁaoptgsayaﬁoxﬂasop&iﬂ Sl 1 Bsh ey feridyild iaRd DY
silica gel colum chronat ography (hexane: et hyl
dcétate=9:1) and the resultlng conpound was di ssol ved

galg gfﬂgég* ﬁ%?fn% I.hdano' 2( mr)oph-ggl%l?t—g—me%hylpropan—

Lpb $RA
?ggﬁghﬁg§§¥2@[ﬂi?%%§§ﬁ bronvzﬂ%nyl) ethgtﬁgﬁggﬁbkhd

Gerane(lO 5 0) obtalned in Step 1 in ethanol (80 n1)
M aqueous sodi um_ car bonate sol ution

a‘éla 5 Umb (i ol Vb3 Tl e vonmay 1 o?'@eﬁPglpropan"

R e R A e A i

lpganlc | ayer was washed successively wth mater and
saturated brine, dried over sodium sulfate,

conkent Fat &R 'Lﬁmlefrl-r@dlfdé@r@résm’téylphén%? aPreethylpropan-
d |
et b LA tmRen b ShmreRo Yl pgnegic, apid

pigle conpound (8.93 g). 25 1H NVR(300MHz, 8ppm CDC13)
7.96 (1H d, J=8.6Hz) , 7.60(1H, d,J=6.7Hz),

74A4RRT [2‘8(34+[ (3R) 31417 (h@phihal en-2-53] 1 B-gethplarppan-2-

44-3. 40( 1H,
§1 ghineblgHydyonver opery Ias it Bheny 1] vé BV ibebgoic acid
2-4d-2.45(1H m, 1. 37(3H d, J=6.4Hz). 30 Step 4 Methyl
(3-f|uoro-4-nethy|phenyl)acetate 103 MeO

(3~ F2-udr-of @Rjet3nfl [1kanpphateliea- aeyd)ézeﬁeﬁhg;pnagan—z—
di ssol ved in nmethanol (74Q nml) .and concentrate

%bl ptnel 2 fardqqsywnﬁzaowgtga&é@hewétﬁm B?Ez%g acid
st {red at 85C for 1 hr. 5 The reaction m xture was
cooled to roomtenperature, and concentrated under

rediE-eR riesis(2re ~3Vitie - (Bas ladded4ti-nethglphénpl nez-
resi due and the m xture was extracted with ethyl

BRI qpan)2-ylHamdngdmiZc | ayer was washed
SIS e R TR pERAoLE acia

2-12
4-[2-[1-[(2R)-3-[[1-(3-fluoro—-4-methylphenyl)-2-methylpropan-
2-yl]lamino]-2-hydroxypropoxy]ethyl]phenoxy]-3, 5~

dimethylbenzoic acid

2-13
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io brine, dried over anhydrous sodium sul fate, and
concentrated under reduced pressure to give the title
conpound (114.2 g). 1H NVR(300MHz, 6ppm CDC13)

3 5 2{-'264,0-sf§92%)?32-’4-@:—32'—?&%3 %2 2-BluprPdy r e Hethyipropan-

124 LpIRidpd ReRBay7 2305-Met hyl
(3- Iuorof%:nethylphenyl acetate ?1% 2 g obt ai ned
| hirge By Woemeso idi ssuldved i n tetrahydrofuran (800 ni)
ggd M et hyl magnesi um brom de (1.56 L) was added

se at 20 OC under argon streans. The m xture was
Sta_r atr (- t _n_
m‘*xt[LZf“Slm[s‘Z?*?em% SiTeqnabERa1gh 3l o7 e ipEh Giln—2
ahl Jemi ides Js@-Hyidyo xybropoix)y 1 eahyladeadyll] beit s ec aadid
na%Fesiun1sulfate (280 g) was added. The reaction

Ure was filtered off and the f||trate was 25

trnat tl
o PRy Yo TR PR BB S b LRl drart -
.&lﬂbmﬁJﬁa-@LHy@koxy%r8§o§y$6th§M]B&nzyl?bgﬂzéﬂﬁiéﬁld
25 (3H,s) , 1.22 (6H,s) . Step 6 104
éb@m or o- N-[ 1- (3-f | uor o- 4- met hyl phenyl ) - 2- met hyl pr opan

BTS2 S R s Tl SR D R e epss 2
g1 ] amiQlabng dk8x§%?gsén??étﬁy§fﬁh¥§91tﬁho ?%ﬁﬁ?ﬁﬁ)aCld

chl oroacetonitrile and acetic ac
&rd7concentrated sulfuric acid (33.4 nl) mas added
The m xture tirred

dro ' e ice-coolin

e he LRERl sscl 5T Chaninal shicp b iy Lopan-2-

L Q :
B2 o 0T 20h YL Oy bl Go oy WBy PAEEH T AP SR MR acid
Qeﬂﬂene and tMAce with ethyl acetate. The organic

was washed twice wth 10@6br|ne and

céné%n{%a{ ERLmdref [z tnarithalenndw i) o e hyilpes opanrd -

YETBARL ¢ by dp S hR R TV ey pergoty acta

2 3995 (2H,s) , 3.00 (2H,s) , 2.24 (3H,s) , 1.37
Step 7

( i—( B%F[ lrof bZBIJ-TﬁE't hid-ptraphthaderctZryil) r@paethyybyanane2-
T L APl NP B Ce FYRERRO M RS IAhs i npd e Adpa=ote

a2id0 yl]acetam de (131.6 g) obtained in Step 6 was
di ssolved in acetic acid (200 m) and ethanol (1 L),
and0t hi ourea (46.6 g) was added. The mixture was

d ov 100C. reacti.on_mi xture was
hol e s e Lﬁi@r’f’@ey 13 -2crsthylpgopan-2-
LYSh8hs 4
go%centr]z;tl% %%%%ﬁ?f%; ?(} sls re%o\gﬁgn%%hgééf)ﬁ%mlc acid
hyEIOX|de solutlon (300 n1) was added to the obtained
resi due. m xture was extracted 3 tines with

t31 blegiel 17&1@21%3r-g%rh [d 1 (apphthadenndsHed—RirMathY 1 RECPARTR -

FELREIAS D eSS b Enah ey A ph@hE6Le acia

2-22 .

4-[[2-[1-[(2R)-3-[[1- (naphthalen-2-yl)-2-methylpropan-2-
yllamino]-2-hydroxypropoxyl]ethyl]phenoxylmethyl]benzoic acid
2-23
3-[[2-[1-[(2R)-3-[[1-(3-fluoro-4-methylphenyl)-2-methylpropan-
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AN- hydrochl oric acid/ethyl acetate solution (255 m)
was added dropw se under ice-cooling. The m xture was
stirred for 1 hr and the precipitated crystals were

okl e Y e SRR ppand Sehd T hRebane i Eagh/ Bfzotc acta

hydr pxi de solutlon The tol uene |ayer was separated,
washed twice with water, and concentrated under
r detided [Ar-dd2®) e 3t-d [§U3-Ehgorot 4 emebhpbpeny B-2-rgthylpropan—

%ghﬂx§&§0%5Hé gypq%%gg%%%ogy%gt%giﬁg&enog}1@e%%¥f£§en201c acid

Cl,mz) 182 (MtH) +. Step 8 Methyl 2'- [ (1R -
(2R 3- [ [1- (3-fluoro-4-nethyl phenyl) -2-
ma-Hilluorepdnr{2 2y Lam(2B) -2- hy i+ 63yPlopooysd -atdéthy lthenyd ) -2-
nethylblphenyl 4- car box Iate Me Methyl 3-nethyl-2'- [
(qggh vl n-2-yllamino %

AT UL SRR 24470, O
C&iﬁs Fl uor o- 4 20

nmet hyl phenyl ) - 2- net hyl propan-2-yl )am ne (1. 38 Q)
oﬁrddﬁedlrdrzsmeﬁ Tland3t+ 1¢@{ﬁnimm%#nx%eﬁqpxkin?1ﬂg¢hylpropan—

R SRSt A IS 15

W@&hquggqosgcgegalvely with water and saturated
briné, dried over sodium sulfate, and 25 concentrated

@ﬁdﬁr reduced pressure The obtai ned resi due was

A gr il NP RbT hahbf =63 1f LG o Ty e A5y Lo ropan-
gagile d, }QQ ﬁ§b§@ﬁ§é99%@%y§geﬂ%£i§ﬁé oY

@1Hemhoxy5e3201c28cidH m , 7.17-7.12 (3H
7 06 .02 (1H,m , 6.80-6.77 (2H m , 4.48
21r8y, J 6.3Hz) , 3.92(3H s), 3.66-3.63(1H, n)

P O R v E—

921 6akNs) 21h93r63#b£&pox9@éfﬁﬁi]ﬁﬁéﬁoi¥¥¥14ﬂwﬁrbbenzolc
Step 9 2'- [ (1IR) - [ (2R) -3-
@gif uor o- 4- net hyl phenyl ) - 2- nethylpropan- 10
%_% ] am no] - 2- hydr oxypr opoxy] et hyl ] - 3- met hyl bi phenyl -
: rboxylic acid Me Methyl 2'- [ (1R) - [ (2R) -3- |
hl[2@31tk49RP §—Ffih¥39@fﬁW%3 4iﬁethylphenyl)—2—methylpropan—
met hyl propan- 2-yl ] ani no] - 2- hydr oxypr opoxy] et hyl ] - 3- 15
ﬁeyhyamnpheﬁ9+hﬁdraxtpmgpexyﬂqthiﬂﬂEﬁéﬂﬂﬁ%ﬁﬂ&aﬁﬂhtOSﬁ@p
s dissolved in nethanol (25 m) and
FEF ahydrofuran (25 m), and 2N sodi um hydroxi de
1305 M) was added. The mi xture was stirred at 60C
for 3 hrs and concentrated under reduced pressure.
IhéZemna[mEH)rES[ﬂhe(3%@&ubt¢ﬁ4%hamhyiphanyi)aﬁ&mehbylﬁropan‘
ture was neutralized by addi ng 10% aqueous tr|%
acyala@bmh%my%%xm% glt 3'13a enzoic
galjected by filtration and dried to gi ve the t|tIe
conpound (3.06 Q).
2-31

4-[2-[1-[(2R)-3-[[1-(3-fluoro—-4-methylphenyl)-2-methylpropan-
2-yllamino]-2-hydroxypropoxy]ethyl]phenoxy]-2-chlorobenzoic
acid

2-32
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1H NVR( 300MHz, 6ppm DVBO- d6) 7. 85 (1H, d, J=8. 3Hz) |,
7.56-7.53 (1H m 7.47-7.42(1H ), 7.37-7.32(1H m,
719713(4Hm) 69725689(2Hm),447

= 3
Yol Gy -.;ar (t17 @gfemrosf—meﬁhsépg'es@f mr?g%hylpmpan—

1.05
?%—Sﬁs@f!infﬁo SES TR ERY) TRb IR 2N, |
E‘&aﬂ'ﬂ]hﬁ:rbn%thylben201c acid
2 (1R -[(2R)-3-[[ 1- (4-Chl or o- 3-fl uor ophenyl ) - 2- et hy
an-

241 (505 B xyBr gpasyl ek Ll g1 SELRYL P A0y fhropan-

I'c a

12—91 1% ﬂzuﬁ&aréxf(grﬁﬁbhyh althyh] bﬁéﬁ@ﬁlﬁ] +HC

Magnesi um (2.43 g) and iodine (10 ng) were added to io
ttetirfdmpdoplethydbengont) aghd a sol uti on of
ﬁ%gzonv | -chl oro-2- fluorobenzene (21.0 g) in

ahydrofuran (40 M) was added dropw se, and the
WJQQUHQ—WQQR§LBLW?Q B- EQQHE&e@Dﬁééﬁyiﬁhéﬂyl)Jziﬁéﬁﬂylpropan-
give a Gignard' s reagent. The reaction mXxture
meqddamla@]aﬁdhydppeyproﬁody]éthﬁD]gbennxykmﬁkﬁﬂuoroben201c
3-Chl oro-2 15 nethyl -1-propene (14.8 m) was added and
A& xture was stirred at roomtenperature for 1 hr.
Thegreaction mxture was ice-cooled and saturated
aqueous ammoni um chl oride solution (10 m) was added.
Hhe 2m[XEUN@RIAS-$ [ L [ £€chlot 6637 f Pugesphenyel ) {bimetthylpropan-—
m n_and magnesi um sul fate (40 was added. The 20
Readd poangil x2ohEdRasypr PPexehe Iphenexy hanzqies acid
%og%entrated under reduced pressure. Hexane (100 m)
was ‘added to the obtained residue and insol uble
matierijal-g (pRYy o3 [t e(edch Défo-FhELUGSIPH Y )SP-tidthiy 1 propan-—
was concentrated under reduced pressure to give the
Qrwﬂéamgnpéuﬁdhydﬁom#wQ&hﬂwﬂm Ispmetbelpenzoic

8 7.20(1H, M, 6.99(1H dd,J=9.9, 1.8Hz), 6.91
PfHdJ 8.1Hz) . 4.84 (1H,s) , 4.73 (1H s) , 3.28
(2H,s) The #oBR &8H K4 cong.scﬁpnd'Z of the present invention to be
2-Chloro-N-[1-(4-chloro fl uor ophenyl’) - 2- met hyl pr opan
uBed38syhk] phaehacedei d4B Hoduct nig e campunghidseds (free

in Step 6 of Exanple 1-1, the title conmpound_ (10.1
\fggmbbt ai fadtrPh ecq:ﬂ”EQQ}”Ed'f |qjo§q} @t(ez i:nth(e omp%{lnd or a

ey e g A S
8a22(dH, ﬁHeJe&nﬁouﬂd &% )a s Bbiatd dsk J::}& Lombodiid),,
6.14 (1H brs) , 3.96 (2Hs) , 3.06 (2H s) , INETEC

PeFlté?Ularm(mf?—ﬂai)lst fadtH)o L the &omp
1-(4- | .
I n(t h(e:Hég:rg Iﬁ%nngér)rgésaﬁélé%rezsetfr‘Ect p*é%rn%'l%% %ail‘ B@ ngd in the
thﬂeOfC@:’\?@é’d‘ﬂu ¢5. 96 &hlwa&agét aEBQdefcéﬁﬁle, a compound

2-chloro [1-(4- chl or o- 3- .

represented by the formula (1), wherein R* is a hydroxyl group,
is converted to a compound wherein R! is RA, i.e., Ci¢ alkyl-
OC (=0) 0-C;-4 alkylene-0-, Ci3-¢ cycloalkyl-OC(=0)0-C;-4 alkylene—-O-
or OH-NH- and used as a prodrug, and/or a compound wherein R’
is a hydrogen atom is converted to a compound wherein R® is RE,
i.e., a C;-7 acyl group optionally substituted by carboxyl group

and used as a prodrug.
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fl uor ophenyl) - 2- et hyl propan- 2-yl ] acet am de (10.1 Q)
obtained i5in Step 2. 1H NVR(400MHz, 8ppm CDO 3)
7.30(1H,dd, J=7.9, 7.9Hz), 6.99(1H, dd, J=10.2, 2.0Hz)

6.91(1H dd,J=8.1, 1.9 , .62(2H
((ESIArﬁ rwtﬁ%p{t@g f2°fo gt%gﬁi)grﬁﬁf‘ﬁyl l'éh %rﬂ;slns the
rret%n( pr d Sf [thk1 r@éeﬁ]tl’:l Qh@eﬁt&bﬂoégpﬁﬁnﬂ:ilvg 1ngred1ent can

opan- 2-yl Jam no] - 2- hydr oxypr opoxy] et hyl ] -
medeh Y s dp diaplg 4;-1¢.ar boxyffeeehB@9tMerbpethic sdrmey nﬁm!ner
as in Step 8 of Exanple 1-1, the title , coppound (413
mPs teePdesdisnedThe o%ﬁ%%mt sthexaggubic [qrfig Lor osteoporosis
n ho b yl (
ng:l)@,sq?g:bl{ %X%Lé" te t)e:gtlg).(.‘.l%n éggﬁg (C%l?[ ?X&@é@e, A8 cium
1-dMrddiatieq- @alfcllumr @phepuktazenecaybpmpehnl&ewam Ceelcium
(170 ng) obtained in Step 3.
1 HvREEE0 P2 SPpaiFe DREO- d6) a7V98MF-F1dDJE-'8eE?-E3t1°n

" S, pletiglyl ibhsifod) feidef i Bios erc),

(H"\mtam.l% %Zp&agaﬂataoﬁ zﬂeﬁaigtfrgﬁbﬂé etc3) 0% Fdhle hormone
(TH, M . 83 (2H,s) , 2.64 (3Hs) .
Ebclaaitt o AESHE P 0L ESE8Epb) L1 11 100 94 E300¢n MBtagonist

St U e syt bR e
gab Lo%dhxgmzsxerspegsxkswam (?eﬁ%i‘b’é@ic@e@ﬂﬁ(‘h 84)

IC acl he sane manner as in Step
ofe‘dbcan'plaecb.lﬂ:;.tbhént préparaﬂmnnpnhnaitcém plagetonin salmon
obt ai ned from net hg [(IR-[(2R) -3
[ BES(-d~cRl BAEPBOEP GFBEHeHWPaEa%‘PHy%}%PI?Eﬁ 15adipm

0 Etid te disodium,
PhEts, sodipm risedronate hydrate( Etidronate disodium
( $bdhid@bnatbt aisediim, Stﬁ@adronate didodium ect.), an

1H NI\/R(14OOI\/I—|Z Sppm DVBO- d6) 7. 84( 1H, d, J=8, 6Hz)
7 ip3iE. azem pyepayagyon 4 mevorrehemd 332(1&%# herapeutic

dlz'fug7 f(za oa’t%LBoZg%‘_g§ 5suco,h 6%§ B%anrﬁtliﬂ q{’anelggce( 1'3 r@NT
3G B rI =2 15#@ Gg%rg%l £ o;&(s]tH @ste%p%ﬁ@iﬂ S)a s%a@@n

> 57 C1H M (3H, d, J
1p@§p@3lalt19)1,, a RANB/BBNKLsénhmB:QJESIa rﬁlzc) lmh(u@m) a Pyk2

b D anoa 2Rt Sed 0P AIR! PR Sl edidducic arug

{I%/I%'fl B§t@5§o§ggi\@ EOntaPh £5g 1RO dndund b e @res@ht
invention and a different therapeutic drug for osteoporosis
can be administered in an effective amount for osteoporosis
patients.

The calcium receptor antagonist preferabiy shows an ICsp
value of its calcium receptor antagonistic action of not less
than 10 times, more preferably not less than 100 times, that
of the metabolic enzyme CYP2D6 inhibitory action.

In addition, the calcium receptor antagonist preferably
shows an ICs, value of its calcium receptor antagonistic action
of not more than 0.1 uM and an ICsp value of the metabolic

enzyme P450, specially CYP2D6 inhibitory action of not less
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rya) Wi ~ro~o0 mvOOaal O0) - - - x __ a"N x
X Lto MxxtoONNxxNClmriN.CD-morl
tr) x - - X - . to- - -~N Nrnrl NL: NtL")

b" Ol Cl ~) (of ~
AP R ) rsOpeTetalid o e arte St Bk | kpdetu/

[ O
%%c%p{w%yr_ Iﬁp’f%g‘o)%lgt%cxQ)c(:ﬁ:)@(o%dfofgﬁgt,méf%\l *l’:\lh?\lnw',l Nj.bh Nand an
ACsp value of metabolic enzyme P450, specially CYP2D6

inhibitory action of not less than 10 uM.
The production methods of the compound of the formula (1)

"

of the present invention are concretely explained in the
following. It is needless to say that the present invention
is not limited to these production methods. For synthesis of
the compound of the present invention, the synthesis may start

10 from a moiety easily synthesized. When a reactive functional

group is contained in a step, appropriate protection and
deprotection may be performed, and to facilitate the reaction,
any reagent other than those exemplified may be appropriately
used.

15 The compound obtained in each step may be isolated and
purified by conventional methods. In some cases, the compound
may be used in the next step without isolation and '
purification.

The production methods of compound (1) are explained in

20 the following separately for n=0 and n=l.

<Production method when n=0>

] R“/g\

0 “_TY2
4
__(113) _ ,;i\
ep

u

Step 2A
(IA)
(IIIA) (va)
i;&ias (ﬁ/RG
N7
H; CBz)PTQ;Q_'R CH, 6
. Rlz/k\x X ‘ﬁ?
i Ul O B
Step 3A (1-1) \hP

wherein R!" is a C;-¢ alkoxy group, Y' and Y’ are the same or
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. ax -M-x p'x - -xxC)~~ Gtw p' HN c)%©NGCsr to - 04.
0O, ,-1 & ~nj co- ~0Oto Nri ri %00 - - . M- - 10
to ~1 x x ,~-xxx,l . ,Lx=4r-1r4 - - N O

G cererncd bt o Bl s i i o«
~ - rit~ } N 3

SRSty B0, 1 Bt b, s

fals) at hallogehr adomclas deof ded ratddte) cor ra smManyla@yr igroup

CCri Nr 1l O -"1mer NOtDQ@QtONOX [~ I|~1- vV
FuRhNas- 8 3znjtpbepzenesuliqnriaxy IFquP « 7 P

toluenesulfonyloxy group, a benzenesulfonyloxy group, a p-
bromobenzenesulfonyloxy group, a methanesulfonyloxy group or a
trifluoromethanesulfonyloxy group and the like, and other
symbols are as defined above.

Step 1A

The compound (IA) is reacted with compound (IIA) in N,N-
dimethylformamide, dimethyl sulfoxide, tetrahydrofuran, water
and the like or a mixed solvent thereof, in the presence of a
base such as sodium hydride, sodium hydroxide, potassium
hydroxide, sodium carbonate, potassium carbonate, sodium
hydrogencarbonate, potassium hydrogen carbonate, triethylamine,
N,N-diisopropylethylamine, N-methylmorpholine, pyridine, 4-
dimethylaminopyridine and the like at 0°C to room temperature,
whereby compound (IIIA) is obtained, In this case,
alkylammonium hydrogensulfate such as tetrabutylammonium
hydrogensulfate and the like can be added.

A stereoselective reaction can be carried out by
selecting a reagent and a leaving group to be used.

For example, compound (IA) is reacted with (R)-glycidyl
mesylate in N,N—dimethylformamidé in the presence of sodium
hydride to give compound (IIIA).

Step 2A

In this step, compound (VA) is obtained from compound
(IIIA) or (IVA) by Suzuki coupling.

The compound (IVA) is reacted with bispinacolatodiboron
in dimethyl sulfoxide, N,N-dimethylformamide, 1,4-dioxane and
the like or a mixed solvent thereof using
bis (diphenylphosphino) ferrocenepalladium(II) chloride and a

base such as potassium acetate and the like to give a boronic
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nmp 00 O 4-400 zxzx XX wUx INHW2ri 112 oM
rir-+0O o000 o000 NENNXNENN - M-61v OO NEE
MNNNoO x1- -x - -h x x - uoyaoh r-4Nh -, -1 - -
i nx ao~o0 Ui ' b

2L eaReR, op ppappend (¥l ghiinyie’ Spigy oot Hien
ggméguﬁhﬁﬁéflﬁgnlﬁ ﬁol@éngfxeféé?éﬁilbeﬂkéhé( ddéﬂad& 1,4-
dioxane, tetrahydrofuran, acetonitrile, N N—dlmethylformamlde,
1,2-dimethoxyethane, dimethyl sulfoxide, water and the like or
a mixed solvent thereof, using a palladium catalyst such as
bis (diphenylphosphino) ferrocenepalladium(II) chloride,
tetrakis (triphenylphosphine)palladium(0) and the like and a
base such as sodium carbonate, tripotassium phosphate (K3PO;),
potassium carbonate, sodium hydrogencarbonate, potassium
hydrogen carbonéte and the like, whereby compound (VA) is
obtained.

Alternatively, compound (IIIA) obtained in Step 1A is
reacted with a palladium catalyst such as
bis (diphenylphosphino) ferrocenepalladium(II) chloride,
tetrakis (triphenylphosphine)palladium(0) and the like,
potassium acetate and bispinacolatodiboron in dimethyl
sulfoxide, N,N-dimethylformamide, 1,4-dioxane and the like or
a mixed solvent thereof to give a boronic acid ester of
compound (IIIA), which is then reacted with compound (IVA) in
toluene, ethanol, benzene, acetone, 1,4-dioxane,
tetrahydrofuran, acetonitrile, 1,2-dimethoxyethane, dimethyl
sulfoxide, water and the like or a mixed solvent thereof,
using a palladium catalyst such as
bis (diphenylphosphino) ferrocenepalladium(II) chloride,
tetrakis (triphenylphosphine)palladium(0) and the like, and a
base such as sodium carbonate, potassium carbonate, sodium
hydrogencarbonate, potassium hydrogen carbonate, tripotassium
phosphate and the like to give compound (VA).
Step 3A

The compound (VA) obtained in Step 2A is reacted with
compound (VIA) in methanol, ethanol, n-propanol, isopropanol,
tetrahydrofuran, 1,4-dioxane, acetonitrile, toluene and the

like or a mixed solvent thereof at room temperature-reflux
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preferably added.

Hydrolysis of compound (1-1) by conventional methods

5 results in conversion of R'' (Ci.¢ alkoxy group) to a hydroxyl

10

15

20

25

group.

The compound (VIA) used in Step 3A can be prepared by
various methods. In the following, preparation methods of
compound (VIA) are explained.

Preparation method of compound (VIA) 1

PﬁRG - HaCMgBr (C!I!J?Am) ¥
ROOC (XIA) 7
CH g7 cn)
verz) k\ﬁia Step 4A : k\Je Step 5A
(Xa) (VIIIA)
H; 3 RS
vﬁﬂﬂs@m %R A
2 p-g\/ Step 6A 2 2 K\Aes
R
(VIIA) , (VIA)

wherein X® is a hydrogen atom or a halogen atom (as defined
above), R is an alkyl group (preferably a methyl group or an
ethyl group), and other symbols are as defined above.
Step 4A

The compound (XA) is reacted with compound (XIA) in
tetrahydrofuran or diethyl ether to give compound (VIIIA).
Step 5A

In this step, compound (VIIA) is obtained from compound
(VIIIA) by Ritter reaction. The compound (VIIIA) obtained in
Step 4A is reacted with compound (IXA) in acetic acid with
addition of sulfuric acid to give compound (VIIA).
Step 6A

When X? in compound (VIIA) obtained in Step 5A is a
halogen atom, this step is performed under the conditions

generally used for removing a haloacetyl group. For example,
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N.-1 M.ti p|1 o C'00Oa~o0) \p'OTSTJ OC¥
'O 71 v) \pTS'A 'CH OO0OO0Od v) X X X X X XX X X
xxxx-xxxxxNMMC hOh"WM"e‘O@
C CO.C W c' MO
SPCEHER 40 AR, CReRhaRSh cﬂfﬂ%&c’i\r SPEPHAT Ly HyoRropanol,

E%}rgagdgo%yyhg Ny % dl?%aﬁe 5&t¥b2§éhd)Qndfﬂhd ﬂﬂke or a

113 0t 0 NH Q0 C
mnibMed x01lvibhx théxébf,Lﬂsﬂn@bthiou#édddnder-heaﬂﬂngﬂgﬂves

. CT-~MN MNC i i uoNNOd. . iou) Xx- X VX
¢pmpound (VIA).

When X® in compound (VIIA) is a hydrogen atom, this step
is performed under the conditions generally used for removing
an acetyl group. For example, reaction in water, methanol,
ethanol, n-propanol, isopropanol, tetrahydrofuran, 1,4-dioxane,
diethylene glycol and the like using a base such as sodium
hydroxide, potassium hydroxide, lithium hydroxide and the like
under heating affords compound (VIA).

Preparation method of compound (VIA) 2

x'~{CH,)
/&/RG /Y>/R6 CH, H '/K_/lis
R7 7 {XIIIA) B.C CH,)p— 7
\/J Step 7A BrH/K’ Step 8A 2 2) \/)
(XVA) (XIVA) (an)

wherein X* is a halogen atom (as defined above), and other
symbols are as defined above.
Step 7A

The compound (XVA) is reacted with magnesium in
tetrahydrofuran or diethyl ether to give compound (XIVA).
Step BA

The compound (XIVA) obtained in Step 7A is reacted with
compound (XIIIA) in tetrahydrofuran or diethyl ether, using
copper iodide as a catalyst as necessary to give compound
(XIIA).

The compound (XIIA) obtained in Step 8A is subjected to a
similar reaction as in Step 5A to give compound (VIIA), which
is then subjected to a similar reaction as in Step 6A to give
compound (VIA).

Preparation method of compound (VIA) 3
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N. 1~+N-.COlI Mxe OMNNa + xina '.0

d e co'0+N NNN 01 ri ".Or .. xXA- NN a
X X r-f N.-. - r-i +.-1 . 10 MNy + MO .. N
.in"" N.el" NN kON a a ' eTMNNN.-. NCDO
CPNNNIIEHNNNE EE'.c mu -I hlﬁEEH) In 6
-r'ﬁ3c.c1-13.l§s\mllco @nh xxx_jx3 YR
T (CH,)p R’ BO,C (CHz)P—Ej—i
COH g Step 92 8
(ia) (iia)R (iiia)
H,C CH,
H,C_CH, X
RhO,CHN LR
Step 10A & Step 11a BN (CHz)p—@R
8
(iva) (VIA) R

wherein X° is aLhalogen atom (as defined above), RhO;C- is an
amino-protecting group such as a benzyloxycarbonyl group, a
tert-butoxycarbonyl group and the like, and other symbols are
as defined above.

Step 9A

The compound (ia) is reacted with compound (iia) in a
solvent such as tetrahydrofuran, n-hexane and the like in the
presence of a base such as n-butyllithium and the like and
hexamethylphosphoramide to give compound (iiia).

Step 10A

In this step, compound (iiia) obtained in Step 9A is
subjected to Curtius rearrangement to give compound (iva). The
compound (iiia) is reacted with halogenated alkyl carbonate
such as chloroethyl carbonate and the like in water, acetone,
methyl ethyl ketone and the like or a mixed solvent thereof,
in the presence of a base such as triethylamine, N,N-
diisopropylethylamine and the like. Then, sodium azide is
reacted to give a compound. The obtained compound is
rearranged under heating and then reacted with alcohol of the
formula: Rh-OH wherein Rh is a benzyl group, a tert-butyl
group and the like to give compound (iva).

Step 11A
In this step, -CO;Rh wherein -CO;Rh is as defined above

of compound (iva) obtained in Step 10A is removed, which is

performed by a method generally employed for deprotection of a
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methanol, ethanol, n-propanol, isopropanol, tetrahydrofuran,
1l,4-dioxane and the like to give compound (VIA). When, for
example, —-CO,Rh is tert-butoxycarbonyl group, a reaction using
an acid such as -hydrogen chloride, sulfuric acid, hydrogen

10 bromide and the like in water, methanol, ethanol, n-propanol,
isopropanol, tetrahydrofuran, 1,4-dioxane, acetic acid and the
like or a mixed solvent thereof gives compound (VIA).

Preparation method of compound (VIA) 4 (p=1l)

[
R [
H,cw/ca3 o & HQ fH v R ,
+ —— O.N e
NO, o r® Step 12A 2 OH o Step 13A
(1) (1ib) (iiib)
H,C, CH,
% Step Step 142 0N Step tep 155 B NX/Q
(ivb) (vb) (VIA)

15 wherein X® is a halogen atom (as defined above), and other

symbols are as defined above.
Step 12A

By reacting compound (iib) with compound (ib) in a
solvent such as tetrahydrofuran, N,N-dimethylformamide,

20 dimethyl sulfoxide and the like, in the presence of
tetraalkylammonium halide such as tetrabutylammonium fluoride
and the like and trialkylhalosilane such as tert-
butyldimethylchlorosilane and the like, compound (iiib) can be
obtained.

25 Step 13A
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to halogenation using a halogenating agent such as thionyl
chloride, oxalyl chloride and the like, compound (ivb) can be
obtained. In this reaction, the halogenating agent itself to
be used may be used as a solvent, or a solvent such as
dichloromethane, chloroform, 1,2-dichloroethane,
tetrahydrofuran, 1,4-dioxane and the like may be used.

Step 14A

By subjecting compound (ivb) to be obtained in Step 13A

to hydrogenation in a solvent such as methanol, ethanol, n-
propanol, isopropanol, tetrahydrofuran, 1,4-dioxane, ethyl
acetate and the like in the presence of a catalyst such as
palladium carbon, palladium black, palladium hydroxide on
carbon and the like, compound (vb) can be obtained. 1In this
reaction, pressurization to some extent is preferable.
Step 15A

By subjecting compound (vb) to be obtained in Step 14A
to hydrogenation using a catalyst such as Raney-nickel,
platinum oxide, palladium-carbon and the like in a solvent
such as methanol, ethanol, n-propanol, isopropanol,
tetrahydrofuran, 1,4-dioxane and the like, compound (VIA) can
be obtained. In this reaction, pressurization to some extent
is preferable. In addition, compound (VIA) can be also
obtained by reduction with iron, tin chloride and the like in
the above-mentioned solvent.

Preparation method of compound (VIA) 5
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(ve) (VIA)

wherein Ph is a phenyl group, and other symbols are as defined
above.
Step 16A

The compound (ic) is reacted with compound (iic) in
ethanol, isopropanol, tert-butanol, acetone, water, methylene
chloride, diethyl ether, N,N-dimethylformamide and the like or
a mixed solvent thereof at room temperature-reflux temperature
to give compound (iiic).
Step 17A

The compound (ivc) is reacted with compound (iiic)
obtained in Step 16A in dimethyl sulfoxide, N,N-
dimethylformamide, tetrahydrofuran, diethyl ether and the like
or a mixed solvent thereof, in the presence of sodium
methoxide, sodium hydride and the like to give compound (vc).
Step 18A

The compound (vc) obtained in Step 17A is subjected to a
similar reaction as in Step 15A to give compound (VIA).
<Production method when n is 1>

In the case Z is -0O-
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2
(VIA) RB ?—X,xlh_ 7 /\l/\ CH2)p \/ R
Step 4B

(1-2)

wherein X’ is a halogen atom (as defined above), and other
symbols are as defined above.
Step 1B
5 By reacting compound (IB) with compound (IIB) in N,N-
dimethylacetamide, N,N-dimethylformamide, dimethyl sulfoxide
and the like or a mixed solvent thereof, in the presence of a
base such as potassium carbonate, sodium carbonate and the
like, at room temperature-reflux temperature, compound (IIIB)
10 is obtained.
Step 2B
By reduction of compound (IIIB) obtained in Step 1B with
a reducing agent such as lithium aluminum hydride, sodium
borohydride, lithium borohydride and the like in isopropanol,
15 tetrahydrofuran, toluene, methanol and the like or a mixed
solvent thereof, at -10°C to room temperature, compound (IVB)
can be obtained. In addition, by subjecting compound (IIIB) to
reduction reaction using an asymmetric reducing agent such as
B-chlorodiisopinocampheylborane, (S)-5,5-diphenyl-2-methyl-

20 3,4-propano-1,3,2-oxazaborolidine and the like, or to an
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t]{,)Z-diamine]ruthenium (II) and the like and potassium—tert-
butoxide, a stereoselective reaction proceeds to afford an R
form of compound (IVB).

Step 3B
The compound (IVB) obtained in Step 2B and compound (IIA)

are subjected to reactions similar to those of Step 1A to give
compound (VB).
Step 4B

The compound (VB) obtained in Step 3B and compound (VIA)
are subjected to reactions similar to those in Step 3A to give
compound (1-2).

Hydrolysis of compound (1-2) by conventional methods
affords conversion of R (Ci-¢ alkoxy group) to a hydroxyl
group. For example, compound (1-2) is hydrolyzed in a mixed
solvent of methanol-tetrahydrofuran-water using sodium
hydroxide.

In the case Z is a C;-4 alkenylene group

Rlbzggxiv 1y 4 >jL 1’ji\ X/i\
RRs\)L—jf_z A S ! step 58 R 3 \LJ—Z O/\<))

(VIB) (VIIB) (VIIIB)
H5C CH
H, CHz)p— -—-R7 1N\

r’ N o7
% R™75 & 0/\T/\ CHy)P R
(VIA) R® R 3\,__,?-—2"1/] "\¢\R8

3
Step 4B R

(1-9)

wherein z! is a C;-¢ alkenylene group (as defined for Ci-4
alkenylene group for Z), X’ is a halogen atom (as defined
above), and other symbols are as defined above.

Step 5B
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~. X~ X r . r. u -1 0 WM- . h WA h MO
GuxedOSbﬂVQnﬁltmereof 1n the presence of a base such as
triethylamine, potassium carbonate, sodium carbonate and the
5 like and tri(o-tolyl)phosphine or triphenylphosphine, using a
palladium catalyst such as diacetoxypalladium,
dichloropalladium and the like at room temperature-reflux
temperature, compound (VIIIB) can be obtained.
By subjecting compound (VIIIB) obtained in Step 5B to a
10 step similar to Step 4B, compound (1-9) wherein Z is a Cz-4

alkenylene group can be obtained.

In the case Z is - (CHz)n2—-NH-

ozuéfi R & % };4 __;ILA.L. W:nggﬁ é—a-,

Step 6B O.N 7B
(xxB) °°F (XB) Step (XIB) Step 8B
6
our éf‘icaz,rf‘:-nv o ;& 5
? O/\(\ R Step 9B H2 O/T\ (CHz) s Step 10B
(XIIB) (XIIB) R
Proj ﬁcaz) 8 Step 1lB Pr01 ?Q (CH:)FR'Q—R
(xIva) (xvB) FPro:
RLZOE 5
R CE,)m,~X° 4 x?
R (Cﬂﬂ ?
(XVIB) Cﬂz) -
Step 12B (XVIIB)
/ts CH 5 %‘i"/\(\ﬂsé (CE,)
Step 13B 2)%7
(1-3)

wherein Pro; is an amino-protecting group (e.g., a

15 trifluoroacetyl group, a tert-butoxycarbonyl group and the
like), Pro, is a hydroxyl-protecting group (e.g., an acetyl
group, a benzoyl group, a chloroacetyl group, a
trichloroacetyl group and the like), X% is a halogen atom (as

defined above), and other symbols are as defined above.
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thereof, using sodium borohydride, lithium borohydride and the
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like, compound (XB) can be obtained.
Step 7B

By subjecting compound (XB) obtained in Step 6B and
compound (IIA) to a reaction similar to Step 1A, compound
(XIB) can be obtained.

Step 8B
By subjecting compound (XIB) obtained in Step 7B and

compound (VIA) to a reaction similar to Step 3A, compound
(XIIB) can be obtained.
Step 9B

By reacting compound (XIIB) in tetrahydrofuran, ethanol,
water, methanol and the like or a mixed solvent thereof, using
iron and ammonium chloride, compound (XIIIB) can be obtained.
Step 10B

By protecting an amino group of compound (XIIIB) obtained
in Step 9B by conventional methods, compound (XIVB) can be
obtained. For example, when an amino group is protected with a
trifluoroacetyl group, the compound is reacted with
trifluoroacetic anhydride in chloroform, methylene chloride,
tetrahydrofuran, toluene, ethyl acetate and the like or a
mixed solvent thereof in the presence of a base such as
pyridine, triethylamine and the like.

Step 11B

By protecting a hydroxyl group of compound (XIVB)
obtained in Step 10B by conventional methods, compound (XVB)
can be obtained. For example, when a hydroxyl group is
protected with an acetyl group, the compound is reacted with
acetic anhydride in chloroform, methylene chloride,

tetrahydrofuran, toluene, ethyl acetate and the like or a
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By reacting compound (XVB) obtained in Step 11B with
compound (XVIB) in N,N-dimethylformamide, tetrahydrofuran,
diethyl ether, dimethyl sulfoxide, acetone, acetonitrile or a
mixed solvent thereof in the presence of a base such as sodium
hydride, potassium carbonate, sodium carbonate and the like,
compound (XVIIB) can be obtained.
Step 13B

By deprotection of compound (XVIIB) obtained in Step 12B
by conventional methods, compound (1-3) can be obtained. For
example, when an amino group is protected with a
trifluoroacetyl group and a hydroxyl group is protected with
an acetyl group, the compound is reacted in tetrahydrofuran-

methanol in the presence of sodium hydroxide.

In the case Z is -CONH-

1
R
Hjy Y-/R (\{\QQ(CHI)
x2 e (xvxnn) < i
O/Y\ cﬁz)p__.
Hz j ”\'\ Step 14B s
(XIIIB) . R® (1-4)

R

wherein X’ is a halogen atom (as defined above), and other
symbols are as defined above.
Step 14B

By reacting compound (XIIIB) obtained in Step 9B with
compound (XVIIIB) in chloroform, methylene chloride,
tetrahydrofuran, toluene, ethyl acetate, or a mixed solvent
thereof, in the presence of a base such as pyridine,
triethylamine, N,N-diisopropylethylamine and the like,
compound (l1-4) can be obtained.

Hydrolysis of compound (1-4) by conventional methods

affords conversion of R!' (C;_¢ alkoxy group) to a hydroxyl
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In the case Z is -S-

R! /\ & é U)?\

SH +
\\J /“—/ Step 15B \/

(IXXB) (IIB) (XXB)
H;C-MgBr R4
(XIA) 1 /\xl x2 1 L /\<| o R
2.¢ ¢ or _ (11a) OR! /\xl 2
Step 168 Ry Ts———L_/ .._____.R \ /k0/\<|
R3/ Step 17B L_/ 0
(XXIB) R’
(XXIIB)

.ﬂy o 4
R X
(VIA) R Rf‘%_y—s—v_] O/Y\ 2)9\’3—1!7

Step 18B R3/

(1-5)

wherein each symbol is as defined above.
Step 15B

By subjecting compound (IXXB) and compound (IIB) to a
reaction similar to Step 1B, compound (XXB) can be obtained.

10 When a compound of the formula

1
HO/ZEX\

R “ +—SH
37
R

L

wherein each symbol is as defined above, is used as a starting
material, a -CO;H group is converted to a -CORY group in
advance to give compound (IXXB). For example, the group can be

15 converted using concentrated sulfuric acid in C;-¢ alcohol such
as methanol, ethanol and the like.

Step 16B
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compouh@ (IIA) to a reaction similar to Step 1A, compound

(XXIIB) can be obtained.
Step 18B

By subjecting compound (XXIIB) obtained in Step 17B and
compound (VIA) to a reaction similar to Step 3A, compound (1-

5) can be obtained.

Hydrolysis of compound (1-5) by conventional methods
affords conversion of R' (Ci-g alkoxy group) to a hydroxyl
group. For example, hydrolysis is performed in tetrahydrofuran,
methanol and the like or a mixed solvent thereof in the
presence of sodium hydroxide.

In the case Z is a C;-4 alkylene group

1 1
2NN .2 2

R e
X 7Y

4 4
3 (XXIIIB) i
1§; ﬁ ' - ’it: ——214; ] d/‘\<j
Y Step 19B Q/
(IIIA) (XXTVB)
H,GQ CHy g RS
32N3<( CH, )p—(‘ /K 4 <'><:Ha n5
(VIA) \ g2 O’Y\g (cnz)p\/
Step 20B
. (1-6)

wherein Z? is a C;-4 alkylene group (as defined for C;.4 alkylene
group for Z), and other symbols are as defined above.

Step 19B
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6) can be obtained.

Hydrolysis of compound (1-6) by conventional methods
affords conversion of R!' (C;-¢ alkoxy group) to a hydroxyl
group. For example, compound (1-6) is hydrolyzed in
tetrahydrofuran, methanol and the like or a mixed solvent
thereof in the presence of sodium hydroxide.

In the case Z is - (CHz)m—-O- (1)

0
" 1
4 R]‘R/\a(x\ 3_y10 ? ., RY
o W7 D LT
no¢ j ©B R®__(xxviB) _ R j%-0t /
Step 21B R (XXVIIB)

(XXVB)

(IIA) R2Y, j2°-0\ f
Step 22B Rr3

0 6
Hzxmz)p‘&——m Rl% 30_‘L/io’\(\ (Cﬁz)P{‘:’;

(VIA) R
Step 23B

(1- 7)

wherein Z® is - (CHy)m- (ml here is as defined for ml for z), X°
is a halogen atom (as defined above), and other symbols are as
defined above.
Step 21B

By reacting compound (XXVB) with compound (XXVIB) in N,N-
dimethylformamide, tetrahydrofuran, diethyl ether, dimethyl
sulfoxide, acetone, acetonitrile and the like or a mixed
solvent thereof, in the presence of a base such as sodium
hydride, potassium carbonate, sodium carbonate and the like,

compound (XXVIIB) can be obtained.
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compound (IIA) to a reaction similar to Step 1A, compound

X
1
M

(XXVIIIB) can be obtained.

5 Step 23B
By subjecting compound (XXVIIIB) obtained in Step 22B and

compound (VIA) to a reaction similar to Step 3A, compound (1l-
7) can be obtained.
Hydrolysis of compound (1-7) by conventional methods
10 affords convergion of R (Ci-¢ alkoxy group) to a hydroxyl
group. For example, compound (1-7) is hydrolyzed in
tetrahydrdfuran, methanol and the like or a mixed solvent
thereof in the presence of sodium hydroxide.
It is also possible to use an optically active compound
15 (XXVB), and an optically active compound (XXVB) can be

produced by a method as shown in the following.

h
B
2 4 4 G/éPh
. 2l

B.CHB (iiid)

70 —
HO—\\:__// Step 24B (\_/] 0 Step 25B

) Pro3\0\/\
(1d) (11d)
4 4
xiji (’xijiOH
Pro3\o</\‘_// OH HOy_/
Step 26B
(XXVB)

(iﬂﬂd) optically active compound
wherein Pro; is as defined for Pro;, and other symbols are as
defined above.

20 Step 24B

By protection of a hydroxyl group of compound (id) by
conventional methods, compound (iid) can be obtained. For

example, when a hydroxyl group is protected with a benzyl
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base such as potassium carbonate, sodium hydride and the like.
Step 25B

5 By reacting compound (iid) obtained in Step 24B with
compound (iiid) in tetrahydrofuran, toluene, methylene
chloride, hexane and the like or a mixed solvent thereof, in
the presence of a boran dimethylsulfide complex salt, compound
(ivd) can be obtained.

10 Step 26B

By deprotection of compound (ivd) obtained in Step 25B by

conventional methods, an optically active compound (XXVB) can
be obtained. For example, when a hydroxyl group is protected
with a benzyl group, hydrogenation is performed in

15 tetrahydrofuran, methanol, ethanol, ethyl acetate and the like
or a mixed solvent thereof in the presence of palladium carbon.

In the case Z is -~ (CHz)mi—-0- (2)

o
1 57

4 Ll/\q H CH2 32 I\’Q—BR
x2} (IIA) (vin) R

Pr°4\o£v__l o8 Step 27B Pro4\o£ Step 28B

(XXIXB) (XXXB)

CH;
Pro \0£ CH2)P T f‘; ;CHz )P TR7
4 %Rs Step 29B HO"\EJ K’

(XXXIB) (XXXIIB)
Rlbli\

2 ?23 10 4
RR’ (xxv:m R R/%_,_ﬂs owa caz)p{iz

Step 30B

(1-7)
wherein Pros is as defined for Pro, and other symbols are as
20 defined above.
Step 27B
By subjecting compound (XXIXB) and compound (IIA) to a

reaction similar to Step 1A, compound (XXXB) can be obtained.
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ZXZXX ByOsbbjec@ing gompdund (XXXIB) obtained in Step 28B to
deprotection by conventional methods, compound (XXXIIB) can be
obtained. For gxample, when hydroxyl group of compoﬁnd (XXXIB)
is protected with a 2-(trimethylsilyl)ethoxymethyl group,
deprotection is performed in 1,3-dimethyl-3,4,5,6-tetrahydro-
2 (1H) -pyrimidinone in the presence of tetrabutylammonium
halide (e.g., tetrabutylammonium fluoride and the like) and
MS4A.

Step 30B
By subjecting compound (XXXIIB) obtained in Step 29B and

compound (XXVIB) to a reaction similar to Step 21B, compound
(1-7) can be obtained.

Hydrolysis of compound (1-7) by conventional methods
affords conversion of R'' (Ci-¢ alkoxy group) to a hydroxyl
group. For example, compound (1-7) is hydrolyzed in
tetrahydrofuran-methanol in the presence of sodium hydroxide.

It is also possible to perform Step 27B using an
optically active compound (XXIXB). For example, compound (id)
is subjected to Step 24B and Step 25B, an optically active
compound (XXIXB) can be obtained. For example, when an
optically active compound (XXIXB), wherein a hydroxyl group is
protected with a 2-(trimethylsilyl)ethoxymethyl group, is
desired, in Step 24B compound (id) is reacted with 2-
(trimethylsilyl) ethoxymethyl halide (e.g., 2-

(trimethylsilyl) ethoxymethyl chloride) in chloroform in the
presence of diisopropylethylamine.

When, in the present invention, a compound (1) wherein R

is R*, particularly R®-OC(=0)0-C;-s alkylene-O-, is desired,
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OC (=0) 0-C;-4 alkylene-1? (12 is a leaving group such as a
halogen atom and the like) in N,N-dimethylformamide,
tetrahydrofuran, diethyl ether, dimethyl sulfoxide, acetone,
acetonitrile and the like or a mixed solvent thereof in the
presence of a base such as sodium hydride, potassium carbonate,
sodium carbonate and the like, whereby compound (1) wherein R'
is R®-0C(=0)0-C;.4 alkylene-0- can be obtained.

When a compound wherein R! is R®, particularly OH-NH-, is
desired, compound (1) wherein R! is a hydroxyl group is reacted
with trimethylsilyloxyamine in N,N-dimethylformamide,
tetrahydrofuran, diethyl ether, dimethyl sulfoxide, acetone,
acetonitrile and the like or a mixed solvent thereof, in the
presence of a condensation agent such as
dicyclohexylcarbodiimide, l-ethyl-3-(3-
dimethylaminopropyl)carbodiimide, diisopropylcarbodiimide,
diphenylphosphoryl azide, 2-ethoxy-l-ethoxycarbonyl-1,2-
dihydroquinoline (EEDQ) and the like and an additive such as 1-
hydroxybenzotriazole, 4-dimethylaminopyridine and the like.
Then, tetrabutylammonium fluoride is reacted in the above-
mentioned solvent to give compound (1) wherein R' is OH-NH-.

For the production of compound (1) wherein R®> is R®, for
example, as shown by the following formulas, compound (1-1)
obtained in Step 3A is reacted with acid anhydride such as
acetic anhydride, succinic anhydride, maleic anhydride and the
like or acyl halide in chloroform, methylene chloride,
tetrahydrofuran, toluene, ethyl acetate and the like or a
mixed solvent thereof, in the presence of a base such as
pyridine, triethylamine, dimethylaminopyridine and the like,

whereby compound (1-8) can be obtained.
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(1-8)
wherein each symbol is as defined above.

When a salt of a compound represented by the formula (1)
is desired, known methods can be used. For example, when an
acid addition salt is desired, a compound represented by the
formula (1) is dissolved in water, methanol, ethanol, n-
propanol, isopropanol, diethyl ether, tetrahydrofuran, 1,4-
dioxane, ethyl acetate, dichloromethane, 1,2-dichloroethane,
chloroform and the like or a mixed solvent thereof, the above-
mentioned solvent wherein the desired acid has been dissolved
is added and the precipitated crystals are collected by
filtration, or concentrated under reduced pressure.

When a crystal of a salt is desired with using several
solvents, a preferable method is as follows; a compound is
dissolved in a solvent with high solvent power, and a solvent
wherein the desired acid has been dissolved is added, and a
solvent which has low solvent power is added and then the
precipitated crystals are collected.

When a basic salt is desired, a compound represented by
the formula (1) is dissolved in water, methanol, ethanol, n-
propanol, isopropanol, tetrahydrofuran, 1,4-dioxane and the
like or a mixed solvent thereof, the above-mentioned solvent
wherein an equivalent amount of the desired base has been
dissolved is added and the precipitated crystals are collected
by filtration, or concentrated under reduced pressure.

When a crystal of a salt is desired with using several

solvents, a preferable method is as follows; a compound is
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When an acid addition salt of a compound represented by
the formula (1) is to be converted to a free form, acid
addition salt of a compound represented by the formula (1) is
added to an aqueous solution of a base such as sodium
hydrogencarbonate, potassium hydrogen carbonate, sodium
carbonate,vpotassium carbonate, sodium hydroxide, potassium
hydroxide, lithium hydroxide and the like to adjust pH of the
aqueous solution to neutral-weakly acidic, and the solution is
separated into two layers including a solvent such as ethyl
acetate, dichloromethane, 1,2-dichlorcethane, chloroform,
methyl ethyl ketone or toluene and the like, whereby a free
form of the compound répresented by the formula (1) can be
obtained.

When a basic salt of a compound represented by the
formula (1) is to be converted to a free form, an aqueous
solution of acid such as hydrochloric acid, hydrobromic acid,
sulfuric acid, acetic acid, citric acid and the like is added
to an aqueous solution of a basic salt of a compound
represented by the formula (1) and the precipitated solid is
collected by filtration, or the solution is separated into two
layers including a solvent such as ethyl acetate,
dichloromethane, 1,2-dichloroethane, chloroform, methyl ethyl
ketone or toluene and the like, whereby a free form of the
compound represented by the formula (1) can be obtained.

When a salt of an optically active compound is desired, a
compound represented by the formula (1). is suspended in
methanol, ethanol, n-propanol, isoproanol, tetrahydrofuran,
1,4-dioxane, water and the like, and the suspension is heated

to dissolve, and then the solution is cooled to precipitate a
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Preseyt ringention has| avsMperiorOcaleiumNregepher antagonistic
Tmc€ur+4 hﬁen the compound of the present invention is to be
used as a therapeutic agent of osteoporosis,
hypoparathyreosis, osteosarcoma, periodontal disease, bone
fracture, osteqarthrisis, chronic rheumatoid arthritis,
Paget’s disease, humoral hypercalcemia, autosomal dominant
hypocalcemia, Parkinson’s disease, dimentia and the like, it
is generally administered systemically or topically, and
orally or parenterally.

While the dose varies depending on age, body weight,
condition, treatment effect, administration method, treatment
period and the like, it is generally administered from 0.01 mg
to 10 g for an adult per day, which is given once or in
several portions a day by oral or parenteral administration.

When the compound of the present invention is prepared
into a solid composition for oral administration, a dosage
form of tablet, pill, powder, granule and the like can be
employed. In such a solid composition, one or more active
ingredient is admixed with at least one inert diluent,
dispersing agent, absorbent and the like, such as lactose,
mannitol, glucose, hydroxypropyl cellulose, crystalline
cellulose, starch, polyvinyl hydrin, magnesium
aluminometasilicate, anhydrous silicic acid powder and the
like. The composition may contain an additive other than
diluent according to a conventional method.

For preparation of tablets or pills, gastric or enteric
film of sucrose, gelatin, hydroxypropyl cellulose,
hydroxymethylcellulose phthalate and the like may be applied
or two or more layers may be formed. In addition, they may be

prepared into capsules of gelatin or ethylcellulose.
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ldocdptdBle emulsion, solution, suspension, syrup, elixir and
the like can be employed. The diluent to be used is, for

5 example, purified water, ethanol, vegetable o0il, emulsifier
and the like. This composition may contain diluent and an
adjuvant other than the diluent, such as wetting agent,
suspending agent, sweetener, flavor, aromatic agent,
preservative aﬁd the like.

0 For preparation of parenteral injection, sterile aqueous
or nonaqueous solvent, solubilizer, suspending agent or
emulsifier is used. Examples of the aqueous solvent,
solubilizer and suspending agent include distilled water for
injection, physioclogical saline cyclodextrin and derivatives

15 thereof, organic amines such as triethanolamine,
diethanolamine, monoethanolamine, triethylamine and the like,
inorganic alkali solution and the like.

When a water-soluble solution preparation is to be
prepared, for example, propylene glycol, polyethylene glycol,

20 yegetable oil such as olive oil, alcohol such as ethanol, and
the like may be used. As the solubilizer, for example,
surfactant (forming a mixed micelle) such as polyoxyethylene
hydrogenated castor oil, sucrose esters of fatty acid and the
like, lecithin or hydrogenated lecithin (forming a liposome)

25 and the like can be used. In addition, an emulsion preparation
consisting of a water-insoluble solvent such as vegetable oil
and the like, and lecithin, polyoxyethylene hydrogenated
castor oil, polyoxyethylene polyoxypropylene glycol and the
like may be formed.

30 As other compositions for parenteral administration, an
external liquid, liniment such as ointment, suppository,
pessary and the like, containing one or more active

ingredients and prepared by a method known per se may be
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a salt of the compound, a solvate of the compound or a prodrug
5 of the compound, wherein preferred form is a free form, a salt

of the compound or a solvate of the compound, particularly

preferably a salt of the compound.

Examples
The compound of the formula (l) of the present invention

10 and 1ts productlon methods are explalned in detail by

referring to the following Examples,'whlch are not to be

construed as limitative.

Example 1-1

2’-[(1R)-[(2R)-3-[[1-(3-Fluoro-4-methylphenyl)-2-methylpropan—

15 2-yllamino]-2-hydroxypropoxy]ethyl]-3-methylbiphenyl-4-
carboxylic acid
Step 1
(2R)-2-[ ((1R) - (2-Bromophenyl) ethoxy) methyl]oxirane

Me
0/\W
0
Br
20 (1R) - (2-Bromophenyl) ethanol (30.0 g) and (R)-glycidyl 3-

nitrobenzenesulfonate (50.3 g) were dissolved in
dimethylformamide (300 ml) and sodium hydride (7.76 g, 60% in
0il) was added. The mixture was stirred at room temperature
for 2 hrs. 10% Aqueous citric acid solution (600 ml) was added
25 to the reaction mixture and the mixture was extracted with
ethyl acetate. The organic layer was washed successively with
water and brine, dried over anhydrous sodium sulfate, and
concentrated under reduced pressure. The obtained residue was
purified by silica gel column chromatography (hexane:ethyl

30 acetate=6:1) to give the title compound (32.9 g).
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Methyl 4-bromo-2-methylbenzoate

r

Me
COMe
4-Bromo-2-methylbenzoic acid (75.0 g) was dissolved in
methanol (500 ml) and concentrated sulfuric acid (10 ml) was
10 added. The mixture was heated at reflux for 20 hrs. The
reaction mixture was cooled to room temperature, and
concentrated under reduced pressure. Water (150 ml) was added
to the obtained residue, and the mixture was extracted with
ethyl acetate (150 ml). The organic layer was washed
15 successively with water, saturated aqueous sodium hydrogen
carbonate solution and saturated brine, dried over sodium
sulfate, and concentrated under reduced pressure to give the
title compound (78.0 g).
'H-NMR (400MHz , 5ppm, CDC13). 8.20(1H,s), 8.86(1H,d,J=8.0Hz),
20 7.30(1H,d,J=8.0Hz), 3.91(3H,s), 2.45(3H,s).
Step 3
Methyl 3-methyl-2’-[(1R)-((R)-oxiranylmethoxy)ethyl]biphenyl-

4-carboxylate

Me
seqd
O COMe

Me
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bis (diphenylphosphino) ferrocene dichloropalladium(II) (1.46 g),
potassium acetate (11.8 g) and bispinacolatodiboron (11.2 g)
were added at 80°C. The mixture was stirred for 3 hrs. The
reaction mixture was cooled to room temperature, water was
added and the mixture was extracted with ethyl acetate. The
organic layer was washed successively with water and brine,
dried over anhydrous sodium sulfate, and concentrated under
reduced pressure. The obtained residue was purified by silica
gel column chromatography (hexane:ethyl acetate=9:1) and the
resulting compound was dissolved in toluene (80 ml) and
ethanol (80 ml). Thereto was added a solution of

bis (diphenylphosphino) ferrocene dichloropalladium(II) (1.17 g)
and (2R)-2-[((1R)- (2-bromophenyl) ethoxy)methyl]oxirane (10.5
g) obtained in Step 1 in ethanol (80 ml) and 2M aqueous sodium
carbonate solution (80 ml) was added. The mixture was heated
under reflux for 3 hrs. The reaction mixture was allowed to
return to room temperature, and extracted with diethyl ether.
The organic layer was washed successively with water and
saturated brine, dried over sodium sulfate, and concentrated
under reduced pressure. The obtained residue was purified by
silica gel column chromatography (hexane:ethyl acetate=5:1) to
give the title compound (8.93 g).

'H-NMR (300MHz , 8ppm, CDC13) 7.96 (1H,d,J=8.6Hz),
7.60(1H,d,J=6.7Hz), 7.43-7.28(4H,m), 7.18-7.13(1H,m),
4.55(1H,q,J=6.4Hz), 3.92(3H,s), 3.44-3.40(1H,m), 3.18-
3.12(1H,m), 3.07-3.02(1H,m), 2.73-2.70(1H,m), 2.65(3H,s),
2.47-2.45(1H,m), 1.37(3H,d,J=6.4Hz) .

Step 4

Methyl (3-fluoro-4-methylphenyl)acetate
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The reactlon mixture was cooled to room temperature, and

concentrated under reduced pressure. Water was added to the

thained residue and the mixture was extracted with ethyl

acetate (1 L). The organic layer was washed successively with
water, aqueous sodium hydrogencarbonate solution, water and
brine, dried over anhydrous sodium sulfate, and concentrated
under reduced pressure to give the title compound (114.2 g).
'H-NMR (300MHz , ppm,CDCl3) 7.14-7.10(1H,m), 6.96-6.93(2H,m),
3.70(3H,s), 3.58(2H,s), 2.25-2.24(3H,s).

Step 5

1- (3-Fluoro-4-methylphenyl)-2-methylpropan-2-ol

Me
et LT
HO F

Methyl (3-fluoro-4-methylphenyl) acetate (114.2 g)
obtained in Step 4 was dissolved in tetrahydrofuran (800 ml)
and 1M4methylmagnesium-bromide (1.56 L) was added dropwise at
0°C under argon streams. The mixture was stirred at room
temperature for 1 hr. The reaction mixture was ice-cooled,
saturated aqueous ammonium chloride solution (155 ml) was
added dropwise and magnesium sulfate (280 g) was added. The
reaction mixture was filtered off and the filtrate was
concentrated under reduced pressure to give the title compound
(130.1 qg).

'H~-NMR (300MHz , §ppm,CDCl3) 7.11-7.08(1H,m), 6.88-6.86(2H,m),
2.71(2H,s), 2.25(3H,s), 1.22(6H,s).
Step 6
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1-(3-Fluoro-4-methylphenyl) -2-methylpropan-2-ol (130.1 q)
obtained in Step 5 was dissolved in chloroacetonitrile (139
ml) and acetic acid (115 ml), and concentrated sulfuric acid
(33.4 ml) was added dropwise under ice-cooling. The mixture
was stirred at room temperature for 2 hrs and 4N-aqueous
sodium hydroxide solution (16 ml) was added dropwise under
ice-cooling. The mixture was extracted twice with toluene and
twice with ethyl acetate. The organic layer was washed twice
with 10% brine and concentrated under reduced pressure to give
the title compound (131.6 qg).

'H-NMR (300MHz ,8ppm,CDC13) 7.10-7.06(1H,m), 6.80-6.76 (2H,m),
6.19 (1H,brs), 3.95(2H,s), 3.00(2H,s), 2.24(3H,s), 1.37(6H,s).
Step 7

(1- (3-Fluoro-4-methylphenyl) -2-methylpropan—2-yl) amine

Me
e X
H,N F
2-Chloro-N-[1-(3-fluoro-4-methylphenyl)-2-methylpropan-2-

yllacetamide (131.6 g) obtained in Step 6 was dissolved in
acetic acid (200 ml) and ethanol (1 L), and thiourea (46.6 g)
was added. The mixture was stirred overnight at 100°C.
The reaction mixture was cooled to room temperature, and the
precipitated crystals were filtered. The filtrate was
concentrated under reduced pressure, and 4N-sodium hydroxide
solution (300 ml) was added to the obtained residue. The

mixture was extracted 3 times with toluene. The organic layer

was washed with brine, and concentrated under reduced pressure.
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and the precipitated crystals were collected by filtration.
The obtained crystals were added to a mixture of toluene and
4N-aqueous sodium hydroxide solution. The toluene layer was
separated, washed twice with water, and concentrated under
reduced pressure to give the title compound (57.9 g).

'H-NMR (300MHz , 8ppm,CDC1;) 7.11-7.07 (1H,m), 6.85-6.82(2H,m),
2.61(2H,s), 2.25(3H,s), 1.11(6H,s).

MS (APCI,m/z) 182 (M+H)".

Step 8

Methyl 2’-[(1R)-[(2R)-3-[[1-(3-fluoro—-4-methylphenyl)-2-
methylpropan-2-yl]amino]-2-hydroxypropoxyl]ethyl]-3-

methylbiphenyl-4-carboxylate

CL,
CO,Me

Me

Methyl 3-methyl-2'~[ (1R)-((R)-
oxiranylmethoxy) ethyl]lbiphenyl—~4—-carboxylate (2.26 g) obtained
in Step 3 was dissolved in toluene (50 ml). (1-(3-Fluoro-4-
methylphenyl) -2-methylpropan-2-yl)amine (1.38 g) obtained in
Step 7 and lithium perchlorate (815 mg) were added
successively, and the mixture was stirred overnight at room
temperature. The reaction mixture was washed successively with
water and saturated brine, dried over sodium sulfate, and
concentrated under reduced pressure. The obtained residue was
purified by silica gel column chromatography

(chloroform:methanol=9:1) to give the title compound (3.37 g).
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Step 9
-[(1IR)-[(2R)-3~[[1~(3-fluoro—-4-methylphenyl)-2-methylpropan-
10 2-yl]lamino]-2-hydroxypropoxylethyl]-3-methylbiphenyl-4-

carboxylic acid
Me
0 N F
,/‘\E;/\\H
‘ COH

Me

Methyl 2’'-[(1R)-[(2R)-3-[[1-(3-fluoro—-4-methylphenyl)-2-
methylpropan-2-yl]amino]-2-hydroxypropoxyl]ethyl]-3—-

15 methylbiphenyl-4-carboxylate (3.37 g) obtained in Step 8 was
dissolved in methanol (25 ml) and tetrahydrofuran (25 ml), and
2N-sodium hydroxide (13.5 ml) was added. The mixture was
stirred at 60°C for 3 hrs and concentrated under reduced
pressure. The obtained residue was diluted with water and the

20 mixture was neutralized by adding 10% aqueous citric acid
solution. The resulting white precipitate was collected by
filtration and dried to give the title compound (3.06 g).
'H-NMR (300MHz , Sppm, DMSO-d¢) 7.85(1H,d,J=8.3Hz), 7.56-7.53(1H,m),
7.47-7.42(1H,m), 7.37-7.32(1H,m), 7.19-7.13(4H,m), 6.97-

25 6.89(2H,m), 4.47(1H,q,J=6.4Hz), 3.70(1H,s), 3.14(2H,d,J=5.3Hz),
2.85-2.80(1H,m), 2.73(2H,s), 2.63-2.59(1H,m), 2.56(3H,s),
2.19(3H,s), 1.28(3H,d,J=6.4 Hz), 1.05(3H,s), 1.04(3H,s).
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2'-[(1R)-[ (2R)-3-[[1- (4-Chloro-3~fluorophenyl)-2-methylpropan-

2-yllamino]-2-hydroxypropoxylethyl]-3-methylbiphenyl-4-

carboxylic acid

Step 1

1-Chloro-2-fluoro-4- (2-methylallyl)benzene

Ve C1

HC F

Magnesium (2.43 g) and iodine (10 mg) were added to

tetrahydrofuran (40 ml) and a solution of 4-bromo-l-chloro-2-

fluorobenzene (21.0 g) in tetrahydrofuran

(40 ml) was added

dropwise, and the mixture was stirred at room temperature for

1 hr to give a Grignard’s reagent.

ice-cooled and copper iodide (1.90 g) was added.

The reaction mixture was

3-Chloro-2-

methyl-l-propene (14.8 ml) was added and the mixture was

stirred at room temperature for 1 hr.

The reaction mixture was

ice-cooled and saturated aqueous ammonium chloride solution

(10 ml) was added. The mixture was stirred at room temperature

for 20 min and magnesium sulfate (40 g) was added.

reaction mixture was filtered and the filtrate was

concentrated under reduced pressure.

The

Hexane (100 ml) was added

to the obtained residue and insoluble materials were filtered

off. The resulting solution was concentrated under reduced

pressure to give the title compound (16.9 g).

'H-NMR (300MHz , Sppm, CDCl;) 7.40-7.20(1H,m), 6.99(1H,dd,J=9.9,

1.8Hz), 6.91(1H,d,J=8.1Hz),
1.66(3H,s).
Step 2

4.84(1H,s),

4.73(1H,s),

3.28(2H,s),

2-Chloro-N-[1-(4-chloro-3-fluorophenyl) ~2-methylpropan-2-

yllacetamide
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In the same manner as in Step 6 of Example 1-1, the title

compound (10.1 g) was obtained from l-chloro-2-fluoro-4-(2-

methylallyl)benzene (16.9 g) obtained in Step 1.
'H-NMR (400MHz , ppm,CDC1s) 7.30(1H,dd,J=7.9, 7.9Hz),
6.92(1H,dd,J=9.9, 1.8Hz) 6.85(1H,dd,J=8.1, 1.8Hz),
6.14(1H,brs), 3.96(2H,s), 3.06(2H,s), 1.36(6H,s).
MS(ESI,m/z) 278 (M+H)"*.

Step 3

1-(4-Chloro-3-fluorophenyl) -2-methylpropan-2-ylamine

Cl
ol CX
HN F

In the same manner as in Step 7 of Example 1-1, the title
compound (6.90 g) was obtained from 2-chloro-N-[l1l-(4-chloro-3-
fluorophenyl) -2-methylpropan-2-yl]acetamide (10.1 g) obtained

in Step 2.
'H-NMR (400MHz , 8ppm, CDC13) 7.30(1H,dd,J=7.9, 7.9Hz),

6.99(1H,dd,J=10.2, 2.0Hz) 6.91(1H,dd,J=8.1, 1.9Hz), 2.62(2H,s),

1.15(6éH,s).

MS (ESI,m/z) 202 (M+H)".
Step 4

Methyl 2'-[(1R)-[(2R)-3-[[1-(4-chloro-3-fluorophenyl) -2-
methylpropan—-2-yl]amino]-2-hydroxypropoxylethyl]-3-
methylbiphenyl—-4-carboxylate
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In the same manner as in Step 8 of Example 1-1, the title
compound (413 mg) was obtained from methyl 3-methyl-2'-[(1R)-
((R) —oxiranylmethoxy) ethyl]biphenyl-4—-carboxylate (248 mg)

5 obtained in Step 3 of Example 1-1 and 1-(4-chloro-3-
fluorophenyl)—2—methylpropan—Z-ylamine (170 mg) obtained in
Step 3.

'H-NMR (300MHz , Sppm,DMSO~-dg) 7.96 (1H,d,J=8.4Hz), 7.56-7.53(1H,m),
7.45-7.39(2H,m), 7.19-7.11(3H,m), 6.98-6.88(2H,m),

10 4.48(1H,q,J=6.6Hz), 3.98(1H,m), 3.92(3H,s), 3.29-3.19(2H,m),
3.05-3.00(1H,m), 2.93(1H,m), 2.83(2H,s), 2.64(3H,s),
1.34(3H,d,J=6.6Hz), 1.21(3H,s), 1.19(3H,s).

MS (ESI,m/z) 528 (M+H)".
Step 5

15 2'-[(1R)-[(2R)-3-[[1-(4-chloro-3-fluorophenyl)-2-methylpropan-

2-yllamino]-2-hydroxypropoxy]ethyl]-3-methylbiphenyl-4-

carboxylic acid

C1
e X
0" Y N F
H

COH
Me

In the same manner as in Step 9 of Example 1-1, the title
20 compound (345 mg) was obtained from methyl 2’-[(1R)-[(2R)-3-
[[1- (4-chloro-3-fluorophenyl)-2-methylpropan-2-yl]amino]-2-
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7.84(1H,d,J=8.6Hz), 7.55-7.52(1H,m),

.47-7.41(2H,m), 7.36-7.32(1H,m), 7.25-7.22(1H,m), 7.18-
.15(3H,m), 7.05-7.03(1H,m), 4.47(1H,q,J=6.5Hz), 3.68(1H,m),

.57(1H,m), 2.56(3H,s),
.03(3H,s).
MS(ESI,m/z) 514 (M+H)"*.
Examples 1-3 to 1-110

1.28(3H,d,J=6.2Hz),

7

7

3.13(2H,d,J=5.5Hz), 2.81-2.78(1H,m), 2.76(2H,s), 2.60-
2

1

1.05(3H,s),

Examples 1-3 to 1-110 were obtained based on Examples 1-1

and 1-2. The results are shown in Tables 1 and 2-44.
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POT-T

ex{racted wth ethyl
washed wi t h ~brsi ne,

concent Eat e
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Table 42

15 obtai ned residue was purified by silica gel

chr omat ogr aphy (n-hexane: et hyl

col umm
acetate=7:1) to give

the title conpound (8.62 Q).

1H NVR(300MHz, Sppm CDC13) 8. 03(2H, d, J=6. 6Hz) ,
7.88(1H,m, 7.50 (1Hm , 7.27 (1H ™ , 7.01-6.98
(3H, n , 390(3H s) 20257(3H S) Step2methy|

VAP, —\\

4- [ 2= IR ~hydroxyethyt)phenoxybenzoate—156 IVBlIIyI

0O g) obtained in Step

L 2' - bi s(di phenyl phosphi no)Q1, 1" -
- 1' - bi s(p- met hoxyphenyl ) - 2 i sopropyl e

1) (68 ny) and

t he suspensi on was

hydrogenated_ (3.9 _kgf/cnR) at room _tenperature for

4- (2- acet yl phenoyy) benzoate (3.
1, |[dichloro[(S)-

bi napht hyI 11(S) -

thane 5 1, 2-di am ne] rut heni un
pot i

I sgpropanol (30 m ), and

4.9 hrs gt F%dl EMED ssure

to |the r::eact ON mYIX

extiract &4 W&} tLéiEMo acetate (
brijne. STheprh&nix)) ayer was

VWater (ESO

) Ewds added

and the mixturé@ was =0

150 n¥) add w@dsked with
iri edSoveg sq@idm

sulfat e and! Certrated under reduceg pr{e ure. The
obta‘;ned resi gue iwas di ssol ve:Lc‘,‘t n fetrahydrokuran (60
m )| fand et BaRoR 365 m) and 4Nl i t&idmnhydBdii de

sol %I or. (15! ql s Mp& @dded. Thex i 5@ ur emW&s .

sti|& ed oefmight aft .Eogmterrp%aturé“ The J‘”éact;gon
m Xtirp-pes_t qt raed under | g r

1IN t&gf O @rgc"u:azzr dw(fg %0 ‘éxslgrgdted‘[2 gh:e m xt;r‘rre
was® extrached Wi tha h% acet P e . (°.'150

orc%l\c‘\l ayer Swgs? wasHBd succpa <y VR dvl"fh"\e,giter""(SO
m ) =afd™ 1rte*2('50'°nt))\ 20 drie dTLe‘? SodiuM &l f gt e,
andoc@p@eWt Tated TGngen Eeduced opqegsqmg T e obtgal ned
I eg L.dmemsmdms:sodnvednl nmet harﬁiln:élﬂ@n nt ym anck

4- (EnBt ByTafi BoBy$i WiBdn( 142 n Arid L2y S 3'&;‘
(3- @ﬁhﬁlﬁnﬁn@pﬁdﬁ%)ﬁ‘iarbodli 'tﬂéﬁ@@@l‘ﬂﬁﬁdé‘l
reduced pressure and the res

silica gel qm 157 chromat o

acet at e=5: 1- to give the

1H NVR( 300VHR) 6¢pm CDC13) 8. 00

(1H, M) , 7. 20-A 21(2H @, 6.9

5. 13(1H, 326. 51 0( 3H,

Step 3 net hyIO4 (1IR) -

et hyl ] phenoxy] hel=sat e 10 Met h

4-12- ((1R) - hyds hyd) phenox

obtained in Step 2 as dissol V

(1p m)._sdhe nixtge was ice-

hydri de (&7145%G, 60%in oil)

wag sti or 3 mn. Then,

3-nit

tirrgd
robeﬁze esul fonate (3.62

su| foxide{3 m ) were added ar

st)jrred ight at room teny

cifric

6 u

Yol >
o o
i -l
& J.
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Table 43

acid solution (80 mM) was added to the reaction
the m xture was extracted with ethyl

m xt ure and

acetate (150 m).

The organi

c layer was washed

successively with water (50 m) and 20 brine (50 m),
dried over anhydrous sodium sulfate, and concentrated

und

(he

er reduced pressure.
purified by silica ge

The obtai ned residue was
col utm chr omat ogr aphy

conpound

(2H

6.9
3.5

5 (1H,

ane: et hyl

(315 rgg)

m

d, J=6.6Hz) 2 7.57 (1H m
6- 6. 90( 3H, m) o 4. 80( 1H, d, J

, 3.26

acetate=4.1-3. 1) T0 Give the (TtTE
25 1H NVR( 300MHz, 6ppmnCDCL3) 7. 99

(1Hm

Q) 1

7.31-7.2382H m),
6.6Hz), 158 3.89 (3H,s) ,-
25 (1H M , 2.74 (1H M

FI uor o- 4- net hyl
sol ved in neth
id (9.
85C for

9

2NN N G i 1 T
f | uor o- 4- net hyl phenyl ) acetijate 5
phenyl ) acet|ic acid (105.3 g) was

1 - rOpiNRSE. B5URAT ~akigd

(3H T, J=6:

ol (740 m
added_and

Jg Was;

Ers ~The re»actlcn mxtu-re~ 3; al+owed to
oM 10 errperat urg~ and &0

&

e d

o

Svas Sl ext rarred i fhephg
1Fh o gafi ¢ Laffer gag Swashed © J
trhowat ey satTuPat e aqﬂ-eous rsoell

E,to Gl Zet Re ot it EeScorBaind

_Step. 5 WS “” RnhZn o

= DS Hy?,rﬁ}oﬁaﬁ 3 %l\we Ve

EA4Z tﬁyu’geﬁy*‘)ﬁqstﬁtﬁ ma2 g)
P

6Hzy—Step 4 Tethyl
). Concentrafed sul furic
t he mxt e, ﬁas stirred

®r at o e-d*under
atided Noxt Fenoht 5i Ged

w%‘e-r.-qa‘ﬁd bri ne? dru:ed
E; agd“cﬁnﬁe‘ﬁtﬁaéed

C‘QG;ES E 7E 1H,
BH, IS J’ 8||(:2 Ef»' m

g Tt etrah oggf%r an

LN Bron de ) was

ERstreade~ ad oQG.; T

LUle WS stTrred—at—room
e was i ce-coo

S

ol ution (

tenperature—for—t—hr—Thg
ed, saturated aqueous
155 m) wa 9 added

sul fate (X8

dr opwi se gna £n magnesi um ) was added.
The reacg%gl iXture was filtered gAd/the\filtrate was
drijed over mx8ul fatp, andO¢thcengr edaﬁnder
reduced pres We the|title como A 1 9)
51 NMR( 30 Q CDC13) 7.11-7. 08 ({H, 6. 88- 6. 86
(2H mM , 2. 7k —02.25 (3H,s) , o -
Step 6 g n@
2-¢hl oro-f= [ 3- fXuor o- 4- rret hyl pheay\) - 2- hyl pr opar
-24 yl]ada %I-’éle 5 AT
Q. o} O S
u A, - &
I o~
~ T
- L o
[d L. —
&)
o] (<)}
o o
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i J..
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10 1-(3-Fl uoro-4-nethyl phenyl)-2-nmet hyl pr opan- 2- ol
(130.1 g) obtained in Step 5 was dissolved in

chl oroacetonitrile

and conce

ntrated sul furic

(139 mM) and acetic acid (115 m),
acid (33.4 m) was added

dropw se under ice-cooling. The 15 m xture was stirred

at

roomtenperature for 2 hrs and 4N aqueous sodi um

hydr oxi de solution (160 m) was added dropw se under

i ce-coolijpg. The mxture was extractdd tw ce
tol uene and tw ce w th«et hyl
was washed twic& with 10% brige and

| ayer

acetate.

Wi th
The organic

concentrated under 20 gpduced pressurie to give the

title conpound (131 6 Q).

1H NVR( 300NHz, Sppm CDC13)

7.10-7.06
3.95 (2H,
. Step 7
[1-(3-flu
25
2- Chl or o-
2-yl]ac
di ssol ved
L), and t
stirred o
cooled tg
crystals
concentr g
hydr oxi dg
resi due.

t ol uene.
concentrdg
resi due V|
4AN- hydr og
was &dded
stirf@d f
col | &ct ed

2 qhséﬁIVEdfﬂn ﬁl

(IHm—,
S) 3.00 (?Ft§)

6. 80-6. 76 (Z2H T
2.24 (3H,

oro-E-nethﬁlpﬂenyl);ﬁ-nethyl
N—[1V(3 fltror - 4- mephy
et-amode (1 1.6 )~ obtaived i
mm o160 acetbc &ci'dl (Boo .
hourea (44. 6 gk Wis Jdded.
vEr njght  at! L_,OQQ The-'r
Foo tenperapure nndﬁth§
e-fild er~ed The i | ty ake

t & Undar Redliced plesgurs,
&o‘f‘ut%orﬁ(sﬁzo Qi )Swas aglds
The ®ni xt yre Ras,extragt €f
THe orgmnit mayer masumash
ta&d @nddr Redd .gre suRe
eEhyP 1p

htordlc Hcif/ ethyE dEetBt gjs

nd r'rce'c li

é hrmar% ﬁge qsrerel S‘gt aége
jﬁyfﬂlhtrathn c¢h&uob&au§

6 19 (1H, brs)
1.37 (6H,s)

s)

propan- 2-yl ] am ne

henyl ) - 2- et hyl propan

n Step 6 was
) and ethanol (1
The m xture was

egction mxture was

precipitated

was 5

and 4N sodi um

ed to the obtained
B tinmes with

bd Wi th brine,

The obt ai ned

et her (1 L) and
bl ution (255 m)

The m xture was
0 crystals were

0 crystals were

and

adde
hydr oxi dg
separ at eq
under red
(57.9 9).

6. 85-6.82

(6H, s) .
4- [2- |
(3-fl uord
met hyl pr ¢
et hyl ] phe
161 oxir 4
obt ai ned
and [ 1-(
met hyl phg
obt ai ned

)- 4- et hy| phedy! )
pan- 2-yl ]
2noxy] benz
any| met

3-fluor
enyl ) - 2-

d III XTUTE UI I.UI uerie dllU 4
15 solution. The tol uene

x» With water,
0 give the
X, 8ppm CDC13)

(1R - [ (2R)

(@]
hydr oxypr
te 25¢co Met hyl

rGxyF& hyl ] phenoxy] be
Ste was di ssolved in

hyIproﬁEn-Z-yl]aﬂ
T8

noj -

in
~cd] -

in

Cl

1-110

7.11-7.07 (1H, m

\- aqueous sodi um

ayer was

and concentr at ed

[itle conpound

25 (3H, s) , 1.11
Step 8 net hyl

PpPOXY]
A-[2-[(1R) - ((R)
nzoate (109 ny)

toluene (3 m),

i ne (87 np)
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Step 7 and lithium perchlorate (51 ng) were added 5

successively. The m xture was stirred at room

tenperature for 15 hrs. The reaction m xture was

ogg&%iéaé_ep under reduced pressure and the obtained

residue was purified by silica gel colum

¢ hr-ofmet PAFPY( 2R) esaTg 16t (ByF1aeebaemétAylphenyl) -2~

chl or of orm nmet hanol =10: 1) to give the title conmpound

(methy lpronrpn-2Hy INMRAA®IMAr, 6ppm CDC13) 7. 99

(2Hd. J=6. 9Hz) .. ..7.49(1H, dd,J=5.4, 2.1Hz),

ﬁ%%@ﬁ%&%l,etﬁyfép%.%ﬂ#ﬁls°ls=. 8516 80(5H, ) ,
1H, g, J=6.5Hz), 4.20-4.10(1H nm, 3.89 (3Hs) ,

3.50-3.35 (2H M , 3.30-3.20 (1H M , 3.10- 15

2 g0yl 4m)(2-2c22y(PHeneoxy) béndGate20 (9H, M) . M

(ESI,mMz) 510 (MtH)+. Step 9 4- [2- [ (IR - [ (2R

J (3-fl uor o- 4- et hyl phenyl ) - 2-

Ran- 2-yl ] am no] - 2- 20

M&y] et hyl ] phenoxy] benzoi ¢ aci d CO2H Met hyl

[ (IR) - [ (2R) -3- [ [1- (3-fluoro-4-

nmet hyT phahyl ) - 2- net hyl propan- 2-yl ] am no] - 2-

hydr oxyptrigpoxy] et hyl ] phenoxy] benzoate (185 ng)

I ngf 25 Step 8 was dissolved in nethanol (3 m)
/,orofuran (3 M), and 2N sodi um hydr oxi de
1.5 M) was added. 162 The m xture was
stirred gypgpomtenperature for 4 hrs. The reaction
m xture wadg concentrated under reduced pressure and

t he obt,gi ned residue was dil d.wth ter. [10%
Aqueou_a-g?PPFSaggﬁﬂpgﬁPﬂ??oﬁiﬁﬂé %bdé%%jﬁﬁb he
h%&b&zﬁﬁn_éoﬂf:éc (Rt 2t §) VWasd g;%{&é‘fsﬁsin byafudrdd@d 1 @n .10 g)
give the title conpound (152 np).

verRIVRESDENERdSpp i DMBEh YBi cFt &R, (7 Q 7gl)7HaANd the mixture

7.55(1H,d,J:7.5H22)6 7.40-7.25(2FLE& 7.20-7,10(1H m
yagsStargsspitn} 40 dmuigng fay.31-fhe peaptomoLipHyge was

4462 J= . ey

oot ity ity 3 STy oy acetace.

B, sYganibBl&pbr Wa3 wWdshddivd)th bianpldri2d ofrer] 3odium

[1- [ (2R) -3- [ [21- (3-fluoro-4-nethyl phenyl) -2 15

FBLRGERr oBBRA- 2oFenkFkd under Fedransh Dressmye phErex
2Rt ' i d-Sten. 1 net.hyl

thrgiadE, PRVAREAS ALY AL, oty

Shrbohatsge&shY P eseard: ithyl) adutaWIITY1)4 1Ry diosy the

met hoxybenzoate (1.82 g) were dissolved in
8L hRehsPrpewed (- 62 1 ), and potassi um carbonat e

i g e R oo Lol oS A i e 7 B9 36

vesperiny 8,7 3t MBLSr, Wadadders (325 mihe 3ToyyBaesyas
extracted with ethyl acetate. The organic |ayer was

Pa8héF ssiccessively with water and brine and dried
Step 2

sol uti on

methyl 4-[2-((1R)-hydroxyethyl)phenoxy]benzoate
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over sodium sul fate. The obtained residue was purified
by 163 silica gel colum chromatography (hexane: et hyl
acetate=5:1) to give the title conpound (1.25 Q).
Step 2 net hyl

4-[2-(1-hydroxyet hyl ) phenoxy] - 3- net hoxybenzoate 5
co2Me Me | 4-(2-acetyl phenoxy) - 3- net hoxybenzoat e
tained in Step 1 was di ssol ved i n net hanol
a after ice-cooling, sodium borohydride
was added. The m xture was stirred for 2

reduced pgressure, and water was added. The m xture
Hed with ethyl acetate. The organic | ayer

9 successively with 5% aqueous citric acid
sol utionyand brine, and dried over sodiumsul fate. The

obt ai ned i due was purified by silica gel colum 15
chronato&pgéhy (hexane: et hyl acetate=3:1) to give the
title conpound (834 ng). 1H NMR (300MHz , Sppm CDC13)

7.70-7 .
6. 90(1’&,?%1}%%'4 ?I—é aZe@%;?%éﬁQ%,g})? %ﬂzé’ate (3,0 9 gptained in

Stép LlHda¥hloBo 9451321 3?;1?1:-33(?1‘(?‘*}%]391’&5?21;5@) -1,1’-
1H, 5 H J t
%epﬁyhtéym (851 af [ 2514 (g (me LECRIRHATH DstAraippropy Lechane-

& 2 4 EFRRI N RER M Er HEC T s SRR e

msoﬁbﬁal 03011 fm@m wetdyduspdridd-in isopropanol (30 ml), and

droxyethyl)phenoxy] 3- net hoxybenzoat e (690
&é?aﬁﬂéﬁepﬁlo% wreph rqggqq#wi ng)room

ebiefaiteb Fh)as e‘ﬂz%%tq,]"?e:%r,“i“&f(em&;}‘?r3.%%? i

wab04ddkd) to K-S idh Mixthrd- AnD(thid mixtdr80was
2.70 (1H M , 2.60-2.50 (1H M , 1.45-1.40 (3H, M

pstereped withyethyl [acet[ag_te [ (}3Rm1)3.and washed with brine.

R HoF ORI TSt A T Lol [ A SRS ] BREnox

¥bnden B HOX VbrIO At VB relss e t Neh8 aBBL ABRO®! réSidue
in Step 8 of Exanple 2-1, the title compound (189 ng)

wvas obssoInest fIantentsIatTWdrbﬁmidmx(}SO ml) and methanol (60
nihgad, 4N O{ﬁﬁi(#ré@”y' eoe sakabion” (13°8) "¥aE°868ea. e

Igug%éu;% LW{)t al n %E:zg'h}?hgfz agl?ﬁ.p%e&%g@@g?%ﬂﬂe?mﬂ?e

ﬁéﬁc&dﬁfiﬁrﬂﬂﬁlﬂ\ﬂ'ﬁuﬂ&smﬁm&xﬁeﬁ ﬁ&d@&Hr&ﬁucea BbedsPe and
(3H , . 6.85-6.70(4H, 4.83(1H, d, J=6. 3Hz)
r%w%logca@msi 7@2[319% wassa&?desl 30T¥%+mmture was
gx@rr’agt c'l5 v‘fltﬁll nc;.)tl'::yl azc%t(a%é" ()15’0 ml). The organic layer was
washed successively with water (50 ml) and brine (50 ml),
dried over sodium sulfate, and concentrated under reduced
pressure. The obtained residue was dissolved in methanol
(100 ml) and 4-dimethylaminopyridine‘ (142 mg) and l-ethyl-3-
(3-dimethylaminopropyl) carbodiimide hydrochloride (2.49 g)
were added. The mixture was stirred for 26 hrs. The
reaction mixture was concentrated under reduced pressure,

and the residue was purified by silica gel column
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5 1.45-1.35 (3H,nm) , 1.05 (6H s) . M5 (ESlI,nmz) 540
(MH) + Step 5 4- [2- [1- [ (2R) -3- [ [1-
(3-fluoro-4-nethyl phenyl) -2-

t hyl propan-2-yl ] am no] - 2- hydr oxypr opoxy] e hyI phenox
JFREPAOSE ARk, ;lb%ﬁfaﬁe]egﬁwﬂ RS Cprs; bt Shins
asi i1 odnef APL§ . 2-1, the title corrpound (160
mg) was talneof f'romrrethyl 4-[2-[1-

[lﬁr’iltsa)m:sabbﬂﬂé Aoppm e k) et bpl(pheaybx7 27 %] NyT PSPpE; M) ,
VIR NS (2Enipde 0 Ry B oPoR ¥ BERR 1 phehdidH - BeJrek 1R )ben

T S i A SR 6759 5B 7 453k m
B3 3. 10(3H m 7.05-6.85(3H ), 6.75-6.70(I H m,

4.81(1H, q , 3.90- 370(4Hrr),330
(PRtRY3= S |[2|zj(1R ORP-60 (4H M , 2.19 (3H's) , 20

bRk Pl =0y P11 4 050 Lot ) o IB(ES! i ) 406

wer e obtai ned based on Exanples 2- 1 and 2-2. The
results Mge shown in Tables 45-60. 25 166 >1 p (a 4)

In LOrirfg NNU (N1° a OO0 0 OO0 aa~ 1s N M. x
t /t\&it-?Nttt)Mv%\/l
0
CO,Me

Methyl 4-[2-((1R)-hydroxyethyl)phenoxylbenzoate (3.62
g) obtained in Step 2 was dissolved in tetrahydrofuran (15
ml) . The mixture was ice-cooled and sodium hydride (471 mg,
60% in oil) was added. The mixture was stirred for 3 min.
Then, (R)-glycidyl 3-nitrobenzenesulfonate (3.62 g) and
dimethyl sulfoxide (3 ml) were added and the mixture was
stirred overnight at room temperature. 10% Aqueous citric
acid solution (80 ml) was added to the reaction mixture and
the mixture was extracted with ethyl acetate (150 ml). The
organic layer was washed successively with water (50 ml) and
brine (50 ml), dried over anhydrous sodium sulfate, and
concentrated under reduced pressure. The obtained residue
was purified by silica gel column chiomatography
(hexane:ethyl acetate=4:1-3:1) to give the title compound
(315 mg) .
'H-NMR (300MHz , 8ppm, CDC1s) 7.99 (2H,d,J=6.6Hz), 7.57 (1H,m),
7.31-7.23(2H,m), 6.96-6.90(3H,m), 4.80(1H,d,J=6.6Hz),
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-1 x 0.~ x IN UMMOOM® U UMO "D .-1 1- 1 11t0 10
.O)‘-' MMto | CD1 1lbv 'c)ounoow II:. HI . ol
.O1Il r- wo'so' ,r-A cCD0O-4 0 - r") |-~

+ ) C 100

N CS
5ego 309, % 7B . s i M% 25 QU 2. 7418, m) ,
M + - Nto .-..-. M
2 5§ﬁ1h m& 1 4&?§Hyahfh#hﬁﬁfkﬂ ’ o114 a fi
B&eb 4
methyl (3-fluoro-4-methylphenyl)acetate

‘\//I::::[:Me
Me0,C .

(3-Fluoro-4-methylphenyl)acetic acid (105.3 g) was
dissolved in methanol (740 ml). Concentrated sulfuric acid
(9.9 ml) was added and the mixture was stirred at 85°C for 1
hr. The reaction mixture was allowed to return to room
temperature, and concentrated under reduced pressure. Water
was added to the obtained residue and the mixture was
extracted with ethyl acetate (1 L). The organic layer was
washed successively with water, saturated aqueous sodium
hydrogencarbonate solution, water and brine, dried over
anhydrous sodium sulfate, and concentrated under reduced
pressure to give the title compound (114.2 g).

'H-NMR (300MHz , §ppm,CDC13) 7.14-7.10 (1H,m), 6.96-6.93(2H,m),
3.70(3H,s), 3.58(2H,s), 2.25-2.24(3H,s).

Step 5

1-(3-fluoro-4-methylphenyl)-2-methylpropan-2-ol

Me
2 X
HO F
Methyl (3-fluoro-4-methylphenyl)acetate (114.2 g)
obtained in Step 4 was dissolved in tetrahydrofuran (800 ml)

and 1M-methylmagnesium bromide (1.56 L) was added dropwise

under argon streams at 0°C. The mixture was stirred at room
temperature for 1 hr. The reaction mixture was ice-cooled,

saturated aqueous ammonium chloride solution (155 ml) was
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] ="' U r N A ~~ t0a to
1WQU " ) Mcl N Or-1I\/I4dDNOol wU ri
Lto Y ri d.o. tO NNXII Il x 11 it -1 "~+ X
padea ‘dropuise sy Hiegonashesiiuis AlESHs (780" @) fip added.
Whe)rdadtilch WidthreUa¥ £iftbrEl and the filtrate was dried
over magnesium sulfate, and concentrated under reduced
pressure to give the title compound (130.1 g).
lH-NMR(300MHz,8ppm,CDCl3) 7.11-7.08(1H,m), 6.88-6.86(2H,m),
2.71(2H,s), 2.25(3H,s), 1.22(6H,s).
Step 6
2-chloro-N-[1-(3-fluoro—-4-methylphenyl)-2-methylpropan-2-

yl]acetamide

Me
e L1
C1CH,CONH F

1-(3-Fluoro—-4-methylphenyl)-2-methylpropan-2-ol (130.1
g) obtained in Step 5 was dissolved in chloroacetonitrile
(139 ml) and acetic acid (115 ml), and concentrated sulfuric
acid (33.4 ml) was added dropwise under ice-cooling. The
mixture was stirred at room temperature for 2 hrs and 4N-
aqueous sodium hydroxide solution (160 ml) was added
dropwise under ice-cooling. The mixture was extracted twice
with toluene and twice with ethyl acetate. The organic layer
was washed twice with 10% brine and concentrated under
reduced pressure to give the title compound (131.6 g).

'H-NMR (300MHz , 5ppm, CDC13;) 7.10-7.06 (1H,m), 6.80-6.76 (2H,m),

6.19(1H,brs), 3.95(2H,s), 3.00(2H,s), 2.24(3H,s), 1.37(eH,s).

Step 7
[1-(3-fluoro-4-methylphenyl)-2-methylpropan-2-yl]lamine

Me
Me Me
HN F
2-Chloro-N-[1-(3-fluoro-4-methylphenyl) -2-methylpropan-
2-yl]lacetamide (131.6 g) obtained in Step 6 was dissolved in
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) g gt "o Mikase e, geifter pytillane g 00

THé dendtiddv xtixturel Wasx cooled towroom tempétatlitédN and the

W 167
precipitated crystals were filtered. The filtrate was

concentrated under reduced pressure, and 4N-sodium hydroxide
solution (300 ml) was added to the obtained residue. The
mixture was extracted 3 times with toluene. The organic
layer was washed with brine, and concentrated under reduced
pressure, The obtained residue was dissolved in diethyl
ether (1 L) and 4N-hydrochloric acid/ethyl acetate solution
(255 ml) was added dropwise under ice-cooling. The mixture
was stirred for 1 hr and the precipitated crystals were
collected by filtration. The obtained crystals were added to
a mixture of toluene and 4N-aqueous sodium hydroxide
solution. The toluene layer was separated, washed twice with
water, and concentrated under reduced pressure to give the
title compound (57.9 g).

'H-NMR (300MHz , 5ppm,CDCl3) 7.11-7.07 (1H,m), 6.85-6.82(2H,m),
2.61(2H,s), 2.25(3H,s), 1.11(6H,s).

MS (APCI,m/z) 182 (M+H)"

Step 8

methyl 4-[2-[(1R)-[(2R)-3-[[1-(3-fluoro-4-methylphenyl)—-2-
methylpropan-2-yllamino]-2-
hydroxypropoxy]ethyl]phenoxy]benzoate

IO
oY N F

oH

CO Me
Methyl 4-[2-[(1R)-((R)~-
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successively. The mixture was stirred at room temperature
for 15 hrs. The reaction mixture was concentrated under
reduced pressure and the obtained residue was purified by
silica gel column chromatography (hexane:ethyl acetate=1:1-
chloroform:methanol=10:l) to give the title compound (193
mg) .

'H-NMR (400MHz , 5ppm, CDC13) 7.99 (2H,d,J=6.9Hz) ,
7.49(1H,dd,J=5.4, 2.1Hz), 7.35-7.20(2H,m), 7.15-7.10(1H,m),
7.00-6.80(5H,m), 4.72(1H,q,J=6.5Hz), 4.20-4.10(1H,m),
3.89(3H,s), 3.50-3.35(2H,m), 3.30-3.20(1H,m), 3.10-
2.80(3H,m), 2.22(3H,s), 1.40-1.20(9H,m).

MS (ESI,m/z) 510 (M+H)".

Step 9

4-[2-[(1R)-[(2R)-3-[[1-(3-fluoro-4-methylphenyl)-2-
methylpropan-2-yl]amino]-2-
hydroxypropoxylethyl]lphenoxylbenzoic acid

Me
oY N F

oH M

COH
Methyl 4-[2-[(1R)-[(2R)-3-[[1-(3-fluoro-4-
methylphenyl)-2-methylpropan-2-yl]lamino] -2~
hydroxypropoxylethyl]phenoxylbenzoate (185 mg) obtained in
Step 8 was dissolved in methanol (3 ml) and tetrahydrofuran

(3 ml), and 2N-sodium hydroxide solution (1.5 ml) was added.
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the obtained residue was diluted with water. 10% Aqueous
citric acid solution was added, and the resulting
precipitate was collected by filtration to give the title
compound (152 mg).

'H-NMR (300MHz , Sppm, DMSO-ds) 7.93 (2H,d,J=8.7Hz),
7.55(1H,d,J=7.5Hz), 7.40-7.25(2H,m), 7.20-7.10(1H,m), 7.05-
6.85(5H,m), 4.68(1H,q,J=6.3Hz), 3.80-3.65(1H,m),
3.24(2H,d,J=5.4Hz), 2.85-2.55(4H,m), 2.19(3H,s),
1.32(3H,d,J=6.3Hz), 1.03(3H,s), 1.02(3H,s).

MS(ESI,m/z) 496 (M+H)"

Example 2-2
4-[2-[1-[(2R)-3~-[[1-(3-fluoro-4-methylphenyl) -2-
methylpropan-2-yl]amino]-2~-hydroxypropoxy]ethyl]phenoxy]-3-
methoxybenzoic acid

Step 1

methyl 4-(2-acetylphenoxy)-3-methoxybenzoate

Me
0

CO,Me

2'-Fluoroacetophenone (1.38 g) and methyl 4-hydroxy-3-
methoxybenzoate (1.82 g) were dissolved in dimethylformamide
(10 ml), and potassium carbonate (1.45 g) was added. The
mixture was stirred at 100°C for 15 hrs. The reaction
mixture was cooled to room temperature, and water was added.
The mixture was extracted with ethyl acetate. The organic
layer was washed successively with water and brine and dried

over sodium sulfate. The obtained residue was purified by
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thyl 4-[2~ (1 hydroxye y1l) phenoxy]-3-methoxybenzoate

Me
OH

OMe

COMe

Methyl 4-(2-acetylphenoxy)-3-methoxybenzoate (1.24 q)
obtained in Step 1 was dissolved in methanol (20 ml), and
after ice-cooling, sodium borohydride (312 mg) was added.
The mixture was stirred for 2 hrs. The reaction mixture was
concentrated under reduced pressure, and water was added.
The mixture was extracted with ethyl acetate. The organic
layer was washed successively with 5% aqueous citric acid
solution and brine, and dried over sodium sulfate. The
obtained residue was purified by silica gel column
chromatography (hexane:ethyl acetate=3:1) to give the title
compound (834 mg) .

'H-NMR (300MHz , Sppm, CDC13) 7.70-7.50(3H,m), 7.25-7.10(2H,m),
6.90(1H,d,J=8.4Hz), 6.77(1H,dd,J=6.6, 1.5Hz), 5.25-
5.15(1H,m), 3.94(3H,s), 3.93(3H,s), 2.53(1H,d,J=4.2Hz),
1.53(3H,d,J=6.6Hz) .

Step 3

methyl 3-methoxy-4-[2-[1-((R)-

oxiranylmethoxy) ethyl]phenoxy]benzoate
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In the same manner as in Step 3 of Example 2-1, the
title compound (150 mg) was obtained from methyl 4-[2-(1-
hydroxyethyl) phenoxy] -3-methoxybenzoate (660 mg) obtained in
Step 2.
'H-NMR (400MHz , §ppm, CDC1l3) 7.70-7.50(3H,m), 7.25-7.15(2H,m),
6.80-6.70(2H,m), 4.87(1H,q,J=6.4Hz), 3.91(6H,s), 3.60-
3.50(1H,m), 3.40-3.25(1H,m), 3.15-3.10(1H,m), 2.80-
2.70(1H,m), 2.60-2.50(1H,m), 1.45-1.40(3H,m).
Step 4
methyl 4-[2-[1-[(2R)-3-[[1-(3-fluoro-4-methylphenyl) -2-
methylpropan-2-yl]amino]-2-hydroxypropoxy]ethyl]phenoxy]-3-

methoxybenzoate
Me
0 N F
,/\\g;/\\H
OMe
COMe

In the same manner as in Step 8 of Example 2-1, the
title compound (189 mg) was obtained from methyl 3-methoxy-
4-[2-[1-((R) -oxiranylmethoxy) ethyl]phenoxylbenzoate (146 mg)
obtained in Step 3 and 1-(3-fluoro—-4-methylphenyl)-2-
methylpropan-2-ylamine (89 mg) obtained in Step 7 of Example
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5 1.45-1.35(3H,m), 1.05(6H,s).

MS (ESI,m/z) 540 (M+H)"

Step 5
4-[2-[1-[ (2R) -3-[ [1- (3-fluoro-4-methylphenyl) -2-
methylpropan-2-yl]amino]-2-hydroxypropoxy)]ethyl]phenoxy]-3-

10 methoxybenzoic acid

Me
L e T
0 N F
//\\I//\\H
OH
OMe

COH
In the same manner as in Step 9 of Example 2-1, the
title compound (160 mg) was obtained from methyl 4-[2-[1-
[ (2R)-3~-[[1-(3-fluoro-4-methylphenyl)-2-methylpropan-2-
15 yl]lamino]-2-hydroxypropoxylethyl]phenoxy]-3-methoxybenzoate
(180 mg) obtained in Step 4.
'H-NMR (300MHz , Sppm,DMSO-dg) 7.70-7.45(3H,m), 7.30-7.10(3H,m),
7.05-6.85(3H,m), 6.75-6.70(1H,m), 4.81(1H,q,J=6.0Hz), 3.90-
3.70(4H,m), 3.30(2H,d,J=5.1Hz), 2.95-2.60(4H,m), 2.19(3H,s),
20 1.36(3H,d,J=6.0Hz), 1.05(6H,s).
MS (ESI,m/z) 496 (M+H)".
Examples 2-3 to 2-36

Examples 2-3 to 2-36 were obtained based on Examples 2-

1 and 2-2. The results are shown in Tables 45-60.

25
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S(ESI,m/z) 530 (M+H)".

0.003

2-31

d

7.
7.
1

7
7
7
1
6
6
2
4
3.
3
2
2
1
1
1
M

1
H_
NMR (300MHz , dppm , DMSO—

6)

59 (1H,d,J=8.8Hz),
54 (1H,dd,J=5.5,
.8Hz),
.39-7.26(2H,m),
.18(1H,t,J=8.3Hz),
.03(1H,dd,6.6,
.5Hz), 6.98~

.88 (3H,m),
.81(1H,dd,J=8.5,
.6Hz) ,
.68(1H,q,J=6.6Hz),
74-3.62(1H,m),
.28-3.16 (2H,m) ,
.87-2.64(7H,m),
.19(3H,s),

.34 (3H,d,J=6.2Hz),
.08(3H,s),

.08 (34, s)

S(ESI,m/z) 530 (M+H)".

0.01e
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H,C
F ”’A\//\O

2

e

F.C
HO™ O

19—
NMR (300MHz , 8ppm , DMS
O0-ds)
7.57(2H,t,J=8.8Hz)
7.40-7.28(2H,m) ,
.22-7.13(2H,m) ,
.09-7.02(2H,m) ,
.98-6.91(2H,m) ,
.71(1H,q,Jd=6.4Hz),
.81-3.71(1H,m) ,
.29-3.17(2H,m) ,
.96~-2.67(7H,m) ,
.19(3H,s),
.35(3H,d,J=6.6Hz),
1.12(3H,s),
1.12(3H,s)

MS (ESI,m/z)

564 (M+H) *.

NN WWeEON I N

[

0.014

2-33

5-
NMR(3OOMHZ,5ppm,DMS
0-ds)
.22(1H,d,J=2.2Hz),
.09(1H,dd,J=8.5,
.8Hz) ,
.58(1H,dd,J=7.4,
.2Hz), 7.41-

.30 (ZH ,m) ’

.16 (1H,t,J=8.0Hz),
.03-6.90(3H,m),
.83(1H,d,J=8.4Hz),
.65(1H,q,J=6.2Hz),
.84-3.71(1H,m),
.29~-3.20(2H,m) ,
.91-2.63(7H,m),
.17(3H,s),
.33(3H,d,J=6.6Hz),
.07(3H,s),

.06 (3H, s)

MS (ESI,m/z)

564 (M+H) *.
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0.002

181




~N-qr- ' A. . . .. XA X L. . C) .V Mx
1~NNL'- N> - Nl- r-4r- +0o NE+. N.-. NNOf ) NN x
r-1 . ~ai-I NN. . Nx. WV MJ) M MON - ODco r-
xd" 0OO-N'"O NCDONO Il tGMiegdNt~t~ 1t Il +r’

it 11 tOu) Z11 ZI1hll xx Il hhxxIlII1hhxhil 04 M

10 |1

-1 N-N. O Uu’

t17'"t3bM b\ M. M - .

XXXX XT-XXXX XXXX XX +

n-i r-4 Nr-1 MI-

%LONtO MW-1dlC
t' O

(W
) 4n NM
2-34

P

I~
3

F

Nr t Nei
E-cH) O ~)giyl M
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HO

0 VIJI -
.tO.
r 4 r
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o

'NMR(300f4ﬁ)1. %&EJ

B3, 0 U T/bbsfT(N
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.16(1H t,J=7.9Hz),
.98-6.87 (4H,m) ,
.80 (1H,q,J=6.6Hz) ,
.81-3.71(1H,m),
.28 (2H,d,J=5.5Hz) ,
.85-2.58 (7H,m) ,
.18(3H,s),

.36 (3H,d,J=6.6Hz) ,
.04 (3H,s),
.03 (3H,s)
MS (ESI,m/z)

Hu—av—-wmww»m\)

DMSO=XX

514 (M+H)*.

=4

0.006

i
H_
NMR (400MHz , ppm , DMSO-
de)
.90(2H,m),
.20 (5H,m),
.90 (4H,m) ,
.66 (1H,q,J=6.4Hz) ,
.70-3.60(1H,m) ,
.25-3.15(2H,m),
.80-2.70(2H,m) ,
.60-2.50(2H,m) ,
.35-1.30(3H,m),
.05-0.95(6H,m)

MS (ESI,m/z)

7.60-
7.05-

PENMMNDNWWAMOGS

516 (M+H) *.

0.011

F u/\/\o

T
H_.

NMR (300MHz , 8ppm, DMSO-
ds)
7.88(1H,s),
7.20(6H,m),
7.03(1H,d,J=7.
6.87(1H,d,J=6.
6.67(1H,d,J=9.0HzZ),
4.68(1H,q,J=6.6Hz),
3.70-3.60(1H,m),
3.30-3.15(2H,m),
2
2
1
0
M

7.80-

8Hz),
6Hz) ,

.70-2.50(4H,m),
1.40-
1.00-

.31(3H,s),
.20(3H,m),
.90 (6H,m)

S (ESI,m/z)

530 (M+H) *.

0.013
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rExperimental ExampIesN N| MNx x ~~ H+i VZ' C
The biocactivity of the compound of the present

invention was examined by tests.
Experimental Example 1

5 Evaluation of antagonistic action on calcium receptor using
reporter gene

Luciferase cDNA and human calcium receptor cDNA were

introduced into a cell strain derived from rat adrenal to
transform the cells, and the transformed cells were cultured

10 in a medium (80 pul, F12 medium containing 0.5% dialyzed horse
serum and 0.25% dialyzed bovine fetal serum). A dimethyl
sulfoxide solution containing a test compound at 0.1 - 10000
UM was diluted 100-fold with the medium and added to the test
compound group at 10 pl per well (final concentration of

15 dimethyl sulfoxide is 0.1%). In the same manner as in test
compound group, dimethyl sulfoxide diluted 100-fold with
medium was added to a control group and a blank group. Then,
50 mM calcium chloride-containing medium was added to every
well except the blank group at 10 pl per well (final

20 concentration 5 mM). A medium alone was added to the blank
group. After cultureing for 4 hrs, luciferase substrate was
added and the luciferase activity was measured with a
photoluminometer. The inhibitory rate (%) was calculated
from the obtained measured values according to the following

25 formula.

measured value measured value
ofcompound - ofblank
group group
Inhibitory rate (%) = 100 - x100
measured value mesasured value
ofcontrol . — ofblank
group : group

Based on the results, the concentration (ICsy) showing
50% inhibitory rate was determined. The results are shown in
30 the aforementioned Tables 1 to 60.
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PTH secretion action

The test compound was orally administered to 5 to 9-
week-old male SD rats (Charles River Japan, Inc.) fasted for
20 hr, using a solvent (0.5% methyl cellulose solution) at a
dose of 1 mg/5 ml/kg. A solvent alone was orally
administered to the control group at a dose of 5 ml/kg. The
blood was drawn from the tail vein, at 15 min, 30 min, 60
min and 120 min after the administration of the test
compound, and serum was obtained. The serum PTH
concentration was measured using rat PTH ELISA kit (Amersham
Biosciences). The results are shown in Table 61.

As a comparative example, moreover, the following
compound was used at a dose of 30 mg/5 ml/kg in a similar

test, but a PTH secretion enhancing effect was not observed:
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O d N-ri C. i - (NNNVOO .JC 1~1i CO N.
rlr-i rilcol r- 1-1/., r-1r-i CVyCDOIl h GOD 11
cO 11 If " InNH11 11 11 a" M11 Il in 111 | Dh 11
h it x' 11 hhhhx hh |1 hl%\Pbl. 1.M....hdh
TN =70 odd o~ oot 18 &b d-'dd -. Np
0 pbb' dbbbb b"v' bb' dpbbbbN to ~V s d, ) ) )
.. --1 ~ NM ~YXXXXXXY XXX
% XxxxTegexxx| ~ N N vselumi PTHVcMnMaﬁtr&‘tchl Mbdg AnX)i ri
r-1f NNrl rt—ri rv'IH -1 \IUUII OMVIVAFO L f)O\M )
01QCBINURd 0115 ®inV 1306 ®B}no) M@i@m}rt~ 0129 min
aDl'.0 1t) Q) NO)( l~.MJ[~ I~
MY i r LNNNN -tfl) zlatel[4 fo u W 3%t
n Xx erin NN 1 1 Control group
Test compound administration group
1-1 13.2%2.6 18.0+1.5 14.6+3.6 15.94+2.7
43.9+2.0 25.0+£3.2 17.9+2.0 14.8%+1.6
1-2 8.8+1.3 12.5+0.6 13.44+2.7 13.0%+1.8
28.5+5.3 27.1+2.3 10.5+1.3 12.4x1.6
1-3 8.8+%1.3 12.5+0.6 13.4+2.7 13.0+1.8
23.811.6 25.1+3.9 9.5+0.5 11.6+0.9
1-6 11.91+2.4 15.9+1.0 8.7+1.2 9.4+2.1
28.916.9 19.2+3.1 10.0+1.7 8.3+0.6
1-30 14.9+1.3 14.5+2.7 12.9+2.1 11.1+2.2
26.1+2.3 24 .2+3.3 18.2+1.3 13.8+0.6

Experimental Example 3
PTH secretion action

The test compound was orally administered to 5 to 9-
week-old male SD rats (Charles River Japan, Inc.) fasted for
20 hrs, using a solvent (0.5% methyl cellulose solution) at
a dose of 1 mg/5 ml/kg. A solvent alone was orally
administered to the control group at a dose of 5 ml/kg. The
blood was drawn from the tail vein at 15 min, 30 min after
administration of the test compound, and serum was obtained.
The serum PTH concentration was measured using rat PTH ELISA

kit (Amersham Biosciences). The results are shown in Table

15 62.
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compound 15 min later 30 min later
Control group
Test compound administration group
2-1 13.7+2.3 17.613.1
25.1+2.3 19.1+0.9

Experimental Example 4
Metabolic enzyme CYP2D6 inhibitory activity

kit (BD Bioscience) and following the manual of the kit, the

Using a metabolic enzyme CYP2D6 inhibition measurement

inhibitory activity of the test compound was measured.

the enzyme activity showing 100% at the test compound-free,

the concentration showing 50% inhibition (ICso) was

dete

rmined. The results are shown in Table 63 and Table 64,

wherein “>10” means over 10 uM.

Table 63
Test compound ICs0 (pM)
1-57 >10
1-59 >10
1-26 >10
1-27 >10
1-32 10.0
1-33 >10
1-34 >10
1-35 >10
1-73 >10
1-39 >10
1-48 >10
1-80 >10
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v(_(Vr-l 00OMNdO" U N

NT~tf) CMNNr-I 'zx |- Fable ei‘btf) MNr-1 r-1 O
OO0.,0 ~00UXx xzx UWVxx toN NN NN 178 Tabl e 57
" H NVR( 30 Sppm DVSO-d6) 8.42(1 H.d. J=1.9Hz)
H3Gi . 08( 1H, df, J!a%ts congouadd CHB1. 8y, (RE)56(1 H] dd,
=7.2, H2.CHzJ 2\@ 272 Unflqo

7.17(1 H, t, J=B- IH7\ N 7-01-6{00(4H 003
4.73(1 H q. J=b. 3Hz) 2-2085-3. 75{ I H. m, >10

3.26(2H,d, J=5.5Hz) H, O 0, 2.90-2.63(7H, M), 2.17(3H s),
ExplerihleataI6EREED1S. 68(3H S), i.08(3H, s) MS(ESI, m z)

Effect of concomitant administration of test compound and

estrogen on bone resorption and PTH secretion

The 13-week-old ovariectomized rats were divided into 4
groups of a control group (Group A), an estrogen
administration group (Group B), a test compound
administration group (Group C), and a test compound and
estrogen concomitant administration group (Group D). One
sham control group (E group) subjected to a sham surgery was
also established. Estradiol was dissolved in 5% benzyl
alcohol-corn oil and subcutaneously administered to an
estrogen administration groups (Group B and Group D) at the
dose of 10 pg/kg. 5% Benzyl alcohol-corn oil was
subcutaneously administered to groups (Group A and Group C)
free from administration of estrogen. The compound of
Example 1-1 was suspended in 0.5% methyl cellulose solution
and orally administered to groups (Group C and Group D) to
be administered with the test compound at the dose of 3
mg/kg. As regards the groups (Group A and Group B) free from
administration of the test compound, 0.5% methyl cellulose
solution was orally administered.

On day 13 from the start of the administration, the
blood was drawn in each group from the tail vein, and serum
was obtained. ICTP, which is a blood bone resorption marker,
was measured using a commercially available ELISA kit
("RatLaps ELISA kit”, Nordic Bioscience Diagnostics).

In addition, blood was drawn with time for the

measurement of blood PTH at day 16 of administration. The
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541 (MtH) +. 1 H NVR(300VHz, Sppm DMSO- d6)
7.70(1H,d,J=1.9Hz) f 7.56(IH,dd,J=7.6, H3C, NNIl H C
CH CH 2.1Hz), 3C 3 3 7.41-7.29(2Hm, )()~ ~ F N

?9@@4"’?5( aﬁaan\]g% gg&&omﬁﬁm ?rgb %‘e/gﬁ?’ﬁ]r %eln just before

%@3 g&%nggégglt%n §n950 22§1((7|'§ ml HZCArQi? 42Q(13|ia3r)er, and
35(3H,d, J=6.2Hz) 1.12(3H’S), i

I!#BQ:ESI wEbZ):bﬁéinécﬂ/H-l—DFolr derifd P'lI:ibImea.%&rlelmeNlVR @3 0
OvHz , SpEm d6) 8.00(1H,d, J=1.9Hz), .
POBTEEAL a1 Y= evslleblsHE;aIS HsEt NPFafzighgcr. BTH ELISA kit

mulshicsy wadl(gs&qF 1.8Hz), 7.35- 17.23 (2Hm
The measurement results of blood ICTP are shown in

Table 65 and the blood PTH measurement results are shown in

Table 66.

Table 65
Blood I CTP concentration (ng/ml)
Group A 29.21%*5.14
Group B 20.93+3.18
Group C 26.10%x3.45
Group D 21.77%3.34
Group E 18.84*+2.356

mean+S.D., n=5
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2-3007. 16( 1H, t, J=7. 9Hz), 0. 003 Cl 6. 98-6.85 (4H, m) ,
4.74(1H, q, J=6. 2Hz), 3.83-3.73(1H m, HO

8. 27(2H, d, J=5. 5Hz), 2.89-2.62(7H m, 2.18 (3H s) ,
1.36(3H,d, J=6.6Hz), 1.06 (3H, s) , 1.05(3H s) M5 (ESI
mz) 530 (MrH) +. H NVR(300MHz, 8ppm DVMSO- d6)
7.59(1H, d, J=8. 8Hz), 7.54(1H, dd, J=5.5, 1.8Hz), H3C
7.39-7.26 (2H m) , HSC CHs CHs F 7.

0 7.03(1H gd 667+ FTo+5H—6—9 e
2-316. 88(3H, ), 0016 B(81( £&/dd, F¥4. 5, €28 6Hz) , HO
O4. 68( 1H, q| J=6. 6Hz) , 3] 74- ( %r@, :48-3. 16(2H, ),
2.87-2.64(FH MY | 2. 181 (3H, 4,456, 2H7) |
1.08 (3Hs) ,|L 08 (3H| s) 3439 (WH) 180
Tabl e 59 1H NVR(300fHz, SpfSin| DVB H
7.57(2H,t, =8 SHE) HITY. 40397 ] 28( 224/ m)
CH337.22-7|13|(2H m -~ ~ |E

U7

w

P
—~

mE e

%ﬁ.B
me@n

h
37.29+14.84
41.94420.85

117.51+123.12
115.50+74.98

lh
33.93+7.09

35.70+21.30
177.39+96.06
279.76+117.98

Table 66

0.5 hr
48.15+10.13
56.55+21.71

PTH(1-84) concentration (pg/ml)
370.78+98.28
418.87+154.78

0.25 hr
26.741+6.49
53.65156.31
371.21+77.74

407.35+134.53

0 hr
29.45+8.67
36.83+14.45
31.19+16.28
27.1244.58

Group
A
Group
B
Group
C
Group
D
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7.09-7.02(2H,m), O \ 6.98-6. 91(2H,n), H
2-3204. 71( 1H, g, J=6. 4Hz) , 0. 014 3. 81- 3 71(1H m,
3.29-3.17 (2H, M , F3C2.96-2.67 (7H M , HO @2 .19

3H, 1. 6. 6Hz 12 (3 1. 12

§ W | FBERP3FosBaroRAR) 15 tq e FEARIDY Slishasniny the
st@d %ﬁf_l(égﬂéimla%t%@ ggg(e%agéagaglﬂngiglén Blgcthg'hctlon of
Nﬂdkdihﬁﬂiéqepkotl tHeOdompouhdHEp) be used for this end

Or. 16(1Ht J=8.QHz), 2-33FE3C7.03-6.90 (3H m ,0.002
|Hhanld have ytslmf)t the f5lipwang-propertiesg, 3 71

(8} ol R 2 R Bl AR L i on on
&:)a]l‘vtﬁu(rrE&ledﬁbtbrS64 {Mbther .wdfids TatHe ddhpdund has a
sufficiently low ICso value. In the specification of
W099/51241, it is described, “In general, a compound showing
a low ICsp value in the assay of calcium receptor inhibitor
is a more superior compound. A compound showing an ICsp, value
of not lower than 50 pM is considered to be inactive. A
preferable compound shows an ICsy value of not more than 10
pM, more preferably 1 pyM, and most preferably not more than
0.1 uM.”

(ii) Administration of the compound results in a sufficient
increase in the blood PTH concentration.

(iii) The time-course concentrations in blood after
administration of the compound are not sustainable.
Desirably, the PTH concentration returns to the level before
administration in 3-4 hr after administration of the
compound.

Moreover, it is preferable to satisfy the following two
aspects;

(1) Administration of the compound does not inhibit the
action of bone resorption suppressants such as estrogen and
the like.

(2) The PTH secretion action of the compound is not
inhibited by bone resorption suppressants such as estrogen
and the like.

By the result of the test showing above, it is obvious
that the compound of the present invention has above
mentioned properties.

As regards (i); as shown in Tables 1 to 60, the ICsp
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NVR( 300MHz, 6ppm DVBO- d6) 7.79(1H,d, J=1.8Hz), H3C7.71
(1H d, J=8.5Hz) , H3C CH3 CH37.53 (1H,dd, J=7.4, F N~~o0
2.2Hz), 7.34- i | 7.22 (2HmM , Hoff O
7.16(1H.t,J=7.9Hz), F 2-346.98-6.87(4H m, 0. . 4.

Ve : , 956 .téﬁz)"—omp)e%ﬁ- 3t 3‘&%&%&6568% LAvgiFion 1 not more

il S Beaiings S48 s
Bicthionlén( bh:ithn MNOBELOOMEZ, SendaMpOund6 pf=the9Present

(2Hm , 7.60- HCCH7 CHs ---/"07.20 (5H m
ingentiopf if' rpesbderaqy k9 be preferable in view of the ICs

2-3504. 66( 1H, q, J=6. 4Hz), 0. 011 i 3.70-3.60 (1H ) |,
V84523, 15(2H, m), 2.80-2.70(2H n), HO 02.60-2.50

(2H, M Ag 2egBrds30{38H; s dhé&em GPSTdWlsNe IMar(dES2, the
mz) 516 (MiH) H  NVR{ 300MHz, 6ppm DVBO- d6

#e88(n1 PTH) coicentrtpon (M, mjn later was 1.3—3.3 times
higher (compound wherein n=0) and 1.8 times higher (compound
wherein n=1) than control, and the compound of the present
invention has been confirmed to have a superior PTH
secretion promoting action.

As regards (iii); as shown in Table 62, PTH secretion
by the compound of the present invention reached a peak at
15 min after administration, sharply decreased thereafter
and returned to the blood PTH concentration of before
administration in about 1 - 2 hr. It is clear from this
aspect that the compound of the present invention is
superior. In contrast, as a result of the reproductive test
of NPS-2143 of the reference, the sustained secretion
promoting action of NPS-2143 was confirmed.

As regards (l); as shown in Table 65, comparison of the
sham control group subjected to a sham surgery and the
control group reveals an increase in ICTP due to ovary
enucleation, thereby confirming promoted bone resorption.
This increase was suppressed by an exclusive administration
of estrogen, and concomitant administration of Example 1-1
did not show changes in the ability to suppress of estrogen.

As regards (2); as shown in Table 66, there was no
difference found in blood PTH value before administration
between each group. By examination of the changes with time,
increase in blood PTH was not observed by estrogen exclusive
administration, but a transitional increase was observed in

both the Example 1-1 exclusive group and Example 1-1 and
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7 FUY CHO3 (1H ,d J=7 8Hz) . . FNY o,
H 6.87(1H, d, J=6. 6Hz), OH 2-3606. 67( 1H, d, J=9. OHz), 0. 013

CHa468(1HqJ66Hz) . 3.70-3.60(1H ),

0 3. 15 HO 02..70 31(3H, s),
°gf“2%(’§ﬁn¥’i‘)‘tai‘t06dm6n§6‘(:6ﬁ ﬁ?nrr\%r?‘ﬁéi m z) 530
(N%FD 182 Experinental Exanples The bioactivity of the

compound of the present invention was exan ned by

tests. Experinent dndosinpial IAppHeabhlity of
ant agoni stic_action on cal ci umreceptor using
repor@@r1§eﬁéeEGcﬁF@Wa§€ecER$Yﬁﬁ@eh Hened Frpemimental

CERLar r c
g& @1% g’r’om \A?&%E?{éﬁgl 8?%%% %?am ﬁhe ceIf[EHJ] Pfspent
iheehtabal hased sebésiver €aled bl esedPron aa:ﬁajbnirst(ﬁﬂ
|, F12 medi um containing 0.5%dial yzed horse serum

éﬁ&IGHZS%%F%WWSbO\ﬁ% qogmur@eruﬂn)exmq@eﬁetthybe useful

lfo S0l t|o con n test co éound
B0 hERrRRu e o T eer Ao S tn qohomal
éﬁd@ﬁuﬁohbﬂ@o%@ﬁblscOEB@HnQSQQQW%dﬁbe%ﬂS p%@ﬁ@ﬁdrathyre051s,
(final concentration of 15 dinethyl sul foxide is
osiepsargomhe peniodemimk wearse.eshone:cﬁmnwegr oup,
di met hyl. sul f oxi de di] ut OOfodvvlth rredlumv\@s
SEgeaa%hﬁl%bﬁt r%r@%%pr A B A YIS TREget s

disease, humoral hypercalcemia, autosomal dominant

(

hypocalcemia, Parkinson’s disease, dimentia and the like. As
is clear from Experimental Examples 2 and 3, the compound of
the present invention has a temporary PTH secretion
promoting action, and as is clear from Experimental Example
4, it has weak metabolic enzyme CYP2D6é inhibitory activity.
Accordingly, the compound is particularly useful as a

therapeutic agent for osteoporosis.

As is clear from Experimental Example 5, moreover, the
compound of the present invention does not inhibit the
action of bone resorption suppressants such as estrogen and
the like, and the PTH secretion action of the compound of
the present invention is not inhibited by bone resorption
suppressants such as estrogen and the like. Therefore, use
of the compound of the present invention and bone resorption
suppressants such as estrogen and the like in combination is

considered to be extremely effective for osteoporosis.

This application is based on a patent application No.
119131/2003 filed in Japan, the contents of which are

hereby incorporated by reference.
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50 mM cal ci um chl ori de-cont ai ni ng nedi um was added to
every well except the blank group at 10 | per well
(final 20 concentration 5 mM. A nedium al one was
added to the blank group. After cultureing for 4 hrs,
luci ferase substrate was af%®dM8nd the | uciferase

ctihVj j ] s h .
e R S R Sl i i e e P R
measured val ues according to the followng 25
formul a. neasured val ue neasured value of conpound -
of blank Inhibitory rate (&9 = 100 - group group x100
nmeasuQed val ue neasured val ue of coH{€ol CH,of bl ank RS
groupjjgroup Based on the |results, the ncentratj

ing  50% i W&ééd@r
(2) 307 t he haforgnent’ o%? g'

1 to 60, 83 Experi al Exam@Re 2 PTH secretion
acti oR’The t est conmpound was orally adm nistered to %{
to 9- week-old male SD rats (Charles R ver Japan,
whéreifasted for s 20 hr, using a solvent (0.5%
nmet hyl cel lul ose solution) at a dose of 1 ng/5 m/kg.

A 59|l ¥eot ) one was orally adm nistered to the control

roup at, a dose of 5 m/kg. The blood was drawn from

heSt2R 1 1ReRIET AL 5 %A B, 30 nin, 60 nin and 120 nin

f tser _t LR i 0 ft t Q d, and
gerl(ljsrmav\glg d%%t inég.%gzhegsgf'ﬁmgg§é?§c%%%ueét§g%n was
e awgtues Beli 1 B g sr RE-GT H=MLO-SA _Kid1 KyA@esitamor OH-NH-,

Bi osci ences). The results are shown in Table 61. As a
conpar'ieXRie@inpBed Roseddbyl FRAUPOPF o Frgs SRRy 1
é{\@é‘%ﬁlsed at a dose of 30 ng/5 mM/kg in a simlar 15

est,’ but a PTH secretion enhanci ng effect was not
ROV ed: aFd 48d Jahd &6 4 ilfesd ekl dacdnaentr aydebgen
(pg/ M) compoundl5 mn 30 mMn 60 min 120 mn
atarey |athudroxyl giroupCont hellogebuptPrst agoapbundgroup, a Ci-g

%@nlll%%%%g%g%%&%4£§ é.szg 8'9'9%1'1153}43636'11‘ 105*19 'g7roup, a
G Bkbry s, &olby: 8 e alkoxy group, a halo Ci

dEBRB oD ,5@ €13 42kyl3gbdup, a hydroxy-Ci;-¢ alkyl group, a

23.81.625.13.99.50,.511.60.9
Ci-7 acylamino-C;-¢ alkyl group, a C,-¢ alkenyl group, an

aralkyl group, a phenyl group, a C;-¢ alkylamino group, a
di (C;-¢ alkyl)amino group, a C;-¢ alkoxy—-Ci-¢ alkyl group, a
mercapto group, a cyano group, a nitro group, a morpholino
group, a piperidino group or a pyrrolidino group, or R? and
R® are joined to form an ethyleneoxy group,
X! is -C=C-, -C=N-, an oxygen atom or a sulfur atom,
Z is -S-, -SO-, -SO,-, -(Cﬂz)m—o—, -0- (CHz) m1—, - (CHz)me—-NH-, -
NH- (CHz) m2—, —(CH2)m3—-N(CH3)-, -N(CH3)-(CHz)ms—, @ Ci-4 alkylene
group, -SO;-N(CH3)-, -N(CH3)-SO;—, -NHCO-, —-CONH- or a Cz-4
alkenylene group,

wherein ml, m2 and m3 are each an integer of 0 to 2,

X? is -C=C-, an oxygen atom or a sulfur atom,
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1-611.92.415.91.08.71.29.42.1
28.96.919. 23. 110. 01. 78. 30. 6
1-3014.91. 314.52. 712.92. 111. 12. 2

. 12. 324. 8,21.313.80.6 peri nent Exanpl e3 5
@ngeeréf ﬁf ¥1i GROYR T Rt %brfﬁﬁrﬁﬁi?%
q@n&glgtgyggo Qn {@n ggek old nale SD rats (Charles

? aste

Ri ver Japan, 20 hrs, using a sol vent

(0. EﬂﬁetmﬂmleBcEkl al Ose soyltgxsyp a:Itha)rdﬂS.ql e@fubbtiBu%ed by a
m /kg. A sqlvent alone was orally io adm nistered to
t he CHROFIL @F@Hﬁrat a dose of 5 rerg The bl ood was

af I e e after
(&:’j%\gnnl St ra q.}jltogn O? ﬁé %G{%?{ ﬁ‘poun éé]er um was
®5{ akRhethd R'PhEréethm E’é&th@ﬁC@ﬁffélfélQﬂ dm EFSW£LG hydrogen

using rat PTH ELI SA kit (Amersham Bi osci ences). The
|aéﬂ§>m t & BRrAogRBWALPR, Tabfes abkyp. 911<833,Taebl(‘a 62lkoxy group,

P ReT0 e A kP o SERWR T ot p b0 T DX heiD @ carboxyl
@@‘%al Shr ayagaxgiogﬁoap 113. dfardd Ig :!50%& % &%%D%rmﬁ a

Experi nental Exanple 5 Metabol i enzyme

Phienpilt groupet 2vCi-y ¢ipchop bkynktgamip ¢ e rdyitk-«LYP2D6
kit B Bj osci ence) .and

PSR Do FBE R TGPV 17 i (Y AR 1Cits (Rl gToup, o
aaihvbhy Rf 4 H7egteC gapggg/odgatéﬂg%ﬂﬁaﬁeﬁf& ~Ai-cdle -

enzyne activity shown e test

Co0pbaaH-CHeEH - | 0-CHC (THICETH=+CH ,0r-C-N@H, NY -90% —0- (CHz) xk2-
inhibition (1C50) was determ ned. The results are
ShowhCH# xTabl e 63 and Table 64, wherein ">10" means

Sveipdlolh JEble 53 45T ARG R (@G o -
1- 36219, 1k 3 3pd Garl - 3Ol 1 -A831 G0l 680>10 186 Tabl e 64
provided that when R? and R® are both hydrogen atoms and n is
1, then Z should be a group other than -SO0,-N(CH;)- wherein
sulfur atom is bonded to ring V and a nitrogen atom is
bonded to ring W, a pharmaceutically acceptable salt thereof

or an optically active form thereof.

2. The compound of claim 1, which has a configuration

represented by the following formula (1’)

Y
e
(z)n-g’\ /\l/\ (CH )P R? (1')
RB

wherein each symbol is as defined in claim 1, or a

pharmaceutically acceptable salt thereof.

3. The compound of claim 1 or 2, wherein n is 1, or a
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Test compoundl C50 (11M 2-5>10 2-20'>10 Experi nent al
Exanple 5 Effect of concomtant adm nistration of test
compound and 5 estrogen on bone resorption and PTH
secretion The 13-week-ol d_ovariectom zed rats were

RhageFauticad lygrsepptable eantr shegeafipor @puppically
tration group (Goup B), a test
aarbte%'tueng% adr%%%lg]s?rkztl on group (Goup C, and a test
conpound and 10 estrogen concom tant adm nistration
group (G oup D). One shamcontrol group (E group)
dubjTéer egmpoundshénrdaigedy wasredhso established.
Est.radi ol was dissolved in 5% benzyl al cohol -corn oil
dhdSsabcut aneousl y administered to an estrogen
Righijstration groups (G oup B and G oup D) at the 15
ose of 10 g/ kg. 5% Benzyl al cohol -corn oil was

Kibtat anepdsdyy hdmaister ed tios grlhmy CBcupp A and
Q5 freefromadmnlstratlon of _estrogen.
RorBacks Grre BRsmieEe: OF (A ZarePEnand FRCD 5% Aek¥gTogen

%%'&gﬂ'r,géﬁxagl%‘fo Gy 278 o atort; AP AR, 2 i
eyllamdnpoygpdupt, thrﬂﬁmoﬁéméthyag/ggoup\,s & eQjag Gl Kdwy -

groups (Goup A and Goup B) free from adm nistration
GRTPRBYLeFECEBpBURts BLEOBFEIFOMP ca | G0 el KYdo | IRAUE, 2

PG e RS EoR SRR Bl 7 Bheplv1 grour,

gr bepzi/Logrbhp, t &i 8i vei_fallfl) &LIndN g G & Mddtro group,
| CTP, which is a bl ood bone resorption marker, was
pEaBl ré@yﬂ R Bgeal @éﬁﬁér tPafpymagn; ¢ thy beFRomA oFuUp,
?‘1 Rat L ELI SA Nor di ¢ Bi osci ence Di aghosti cs).
Jasdd |on rol oo Was drawn with tine for the 30

assiregmnt of blood PTH at day 16 of adm nistration.
The 187 bl ocod was drawn in each group fromthe tail
Geiim f8st b8Pore-S@ral —ddllhﬁzNusDr-at -On (6Hg) 0~ 257 (OHD mo—NH-, -

d 4 hr | ater seru S i ned. For
é&iﬁﬁgmma%{i‘@%rﬁ? I'?:?’corrm‘é’ EHa Tﬁg@aﬂ alft égELlaé,&Ylene
bhub batgi@Lac 5 | mut opi cs) was
éseu§ e ngasuérlelgeﬁférﬂeeg ts of bl ood | CTP are shown
in wHebéian abl anml2 tdred bh&mié?'ﬁadm&eurmwgexr efult £oake

shown in Table 66. sO Table 65 Bl ood
Roncerd Gatd @H-ké’ﬁg/gmo)lp@é‘uEAQ@-SZEBCiQaQ%hpWEBS 18

?gl %éﬂd%o%e@g@f upD21 77-f' -3.34 G oupE18. 84- h2.
5 an

Y is a carbon atom or a nltrogen atom, and

R®, R’ and R® are the same or different and each is a hydrogen
atom, a halogen atom, a C;-¢ alkyl group or a C;-s alkoxy group,
or adjacent R® and R’ are joined to form -CH=CH-CH=CH-,

a pharmaceutically acceptable salt thereof or an optically

active form thereof.

5. The compound of claim 4, wherein

n is 1,

p is 1,

R' is a hydroxyl group or a C;_¢ alkoxy group,
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[l tONOA1Lf) r-11ONN CON )-Irir-Irir-1 ,tomHHH

MgWORV co00U )CC-H Cr" LnC0I 0COcd LC)U )LC u) 1~ NDO

d' LC) r-101 COCO M st' ON NN - H+1-H 0) I Rvr-10 NNOi LnLO
Nr-I NI Mgwrir rir-1 ri 00 010C0) OM aN IINIO r-|

rlh apd. RN a¥g -the 3ane qnvdd ffenent @pdvieark Wecpnbydrogen

Pgtdjﬂig halogen atom, a C;-¢ alkoxy group or a Ci.¢ alkyl group,
X' is -C=C-,
Z is -S-, -SO-, -S0O;-, -(CHz2)m—0-, —-O-(CHz)m~—, —-CH-NH-, -NH-
CHz-, -N(CH;3)-, methylene or vinylene,

wherein ml is 0 or 1,
X? is -C=C-,
R is a methyl group or a cyclopropyl group,
R’ is a hydrogen atom, |
Y is a carbon atom or a nitrogen atom, and
R®, R’ and R® are the same or different and each is a hydrogen
atom, a halogen atom or a C;-¢ alkyl group, or adjacent R® and
R’ are joined to form -CH=CH-CH=CH-,
a pharmaceutically acceptable salt thereof or an optically

active form thereof.

6. The compound of claim 3, which is selected from the group
consisting of
4-[2-[1-[(2R)-3-[[1-(3-fluoro—4-methylphenyl) -2-
methylpropan-2-yl]amino]-2-
hydroxypropoxy]ethyl]phenoxylbenzoic acid,
4-[2~-[1-[(2R)-3-[[1-(3-fluoro—4-methylphenyl) -2-
methylpropan-2-yl]amino]-2-hydroxypropoxylethyl]phenoxy]-3-
methoxybenzoic acid, ‘

methyl 4-[2-[1-[(2R)~-3-[[1-(naphthalen-2-yl)-2-methylpropan-
2-yl]lamino]-2-hydroxypropoxylethyl]phenoxylbenzoate,
4-[2-[1-[(2R)-3~[[1~- (naphthalen-2-yl) -2-methylpropan-2-
yllamino]-2-hydroxypropoxy]ethyl]phenoxylbenzoic acid,
4-[2-[1-[(2R)-3-[[1-(quinolin-3-yl)-2-methylpropan-2-
yllamino]~2-hydroxypropoxylethyl]phenoxylbenzoic acid,
4-[2-[1~-[(2R)-3~[[1-= (4—chloro-2-fluorophenyl)-2-
methylpropan-2-~yl]lamino]-2-
hydroxypropoxylethyl]phenoxylbenzoic acid,
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LnLOCO r )r O-1LOCO aoOCOr - LOrl Hend a M
O)r-INLn ML Nd O ,NM-HLO H -1 LO41-1-H NLC)rLn NM

COM-ICONT-INN O1COJ) NOL r4 -HeM-HHH CoL
QEQmééﬁﬁ?kﬁgh)kﬁg%Fﬁ5?§¥%f$3¥§14imé%ﬁ%fﬁﬁﬂé%ffjﬁ- rh-H
methylpropan-2-yl]lamino]-2-

hydroxypropoxylethyl]phenoxylbenzoic acid,
3-[2-[1-[(2R)-3-[[1-(3-fluoro-4-methylphenyl) -2~
methylpropan-2-yl]lamino]-2- ‘
hydroxypropoxyl]ethyl]phenoxylbenzoic acid,

4-[2-[2-[1-[(2R)-3~-[[1- (naphthalen-2-yl) -2-methylpropan-2-
yllamino]-2-hydroxypropoxyl]ethyl]lphenyl]lvinyllbenzoic acid,
3-[2-[1-[(2R)-3-[[1-(naphthalen-2-yl)-2-methylpropan-2-
yllamino]-2-hydroxypropoxy]ethyl]phenylthio]lbenzoic acid,
4-[2-[2-[1-[(2R)=-3-[[1-(3-fluoro—-4-methylphenyl) -2-
methylpropan-2-yl]lamino]-2-

hydroxypropoxy]ethyl]phenyl]vinyl]benzoic acid,
4-[2-[1~-[(2R)-3-[[1-(3—fluoro—-4-methylphenyl) -2-
methylpropan—Z-yl]amino]—2-hydroxypropoxy]ethyl]phenoxy]—
3,5-dimethylbenzoic acid,
4-[2-[1-[(2R)-3-[[1-(4-chloro-2-fluorophenyl)-2-
methylpropan—-2-yl]amino]-2-hydroxypropoxy]ethyl]phenoxy]-
3,5-dimethylbenzoic acid,

4-[2-[1-[(2R)-3~[[1- (naphthalen-2-yl) -2-methylpropan-2-
yllamino]-2-hydroxypropoxy]ethyllbenzyl]benzoic acid,
3-[2-[1-[(2R)-3-[[1- (naphthalen-2-yl)-2-methylpropan-2- |
yllamino]-2-hydroxypropoxylethyllbenzyl]benzoic acid,
4-[2-[1-[(2R)-3-[[1-(naphthalen~2-yl) -2-methylpropan-2- |
yllamino]-2-hydroxypropoxylethyl]lphenylthio]lbenzoic acid,
4-[2-[1-[(2R)-3-[[1-(naphthalen-2-yl)-2-methylpropan—-2-
yllamino]-2-hydroxypropoxy]ethyl]lphenylsulfinyl]lbenzoic acid,
4-[2-[1-[(2R)-3-[[1~-(naphthalen-2-yl)-2-methylpropan-2-
yl]amino]—2—hydroxypropoxy]efhyl]phenylsulfonyl]benzoic acid,
4-[[2-[1-[(2R)-3-[[1- (naphthalen-2-yl)-2-methylpropan-2-
yllamino]-2-hydroxypropoxy]ethyl]phenylamino]methyl]benzoic
acid,

2-[[2-[1-[(2R)-3-[[1~ (naphthalen-2-yl) -2-methylpropan-2-

197




10

15

20

25

30

CO-4r4 CNAN NN MM aaaa 0 140 co0 U0 A wfap C90CJ 189
When osteoporosis is to be treated by increasing the
bl ood PTH concentratlon based on inhibition of the
iilon of c | ci umreceptor, the_conpound to be used

f

I9Hine I b YSHOHVRTRROBY e thAd PheRexy brebiw hipenzoic  acid,

D@QQQQLIQS[(§R§ 501? ?RggﬁgﬂngQSZZ%fnglﬁ% (ﬁq*qpan -2-

ant agoni stic act crumrec ors

wdﬂdmunbhezehyﬂQuRQphaﬁoﬁy]§ﬁﬁ9l@pﬁéhb&yjmﬁtﬁﬁiﬁben201c acid,

alue. In the specification of W99/51241, it is
désdriﬁnéél n(aRgeaem <aan@mm1%—m@hmnm ~2-

e O 935 LRk S SEERL L a8 acae,

va-ug2-9i-nepRrj oer [1%@5&@64@-&@&@&%&%8&2%

i nactive. A preferable conpound shows an val ue
e thylpropantRayllemip®] -2or e preferably 1 1M and

f bl h
AR Ry BrapPax! sPRY A IPhSnrnt e el Beni@id adidhi ci ent
iacreaserlnaRe-Hl FPﬁ— B'U‘fﬁ%kc@-ﬂf n%}ﬂrg}lgh@n'ﬂb -bhe
ti me-course concentrations in blo

metthyilpropanol—pl ] amincbrpeund are not sustai nabl e.
the. PTH concentration returns to the |evel

i rabl
BUR5PAYRRORRRY he Shy LPRARGH el Lqnotc. acid,
a i of 1 C i el o
IOt o O of1 L Peom ST s MBI bl Tomony 1) -2
hethpistopan-e2-pl] amingjopound does not inhibit the 25
action of bone resorﬁélon suppressants such as

’éxflra’gmrwylm@ﬂ er(ozaylmetmab@@@petc. ésidet i on

(o] h|b|t d b re tion
suppres agﬁgﬁg EL% égthgen n@e¥ﬁggPﬁE3.igogBy t he
meshy I pedpdiep teStantiiayt39- above, it is obvious that
t he conpound of the present invention has above
h@?ﬁ?%ﬂﬁﬁpnnxxkﬁthxiﬂph@ﬁﬂﬁ@d@ﬁG@y@ﬂf3bma$h3hbanzbnc acid,

S 41 190 val ue und of
eﬂzer;r[else[ﬁ]&%%n\?e—r{ n(gﬁglﬁ&ro rae &ﬁﬂﬁnﬁﬁmﬁnd t he
pEs- A8 nt -
e P PR T ST Plenoxy
3 nrahitnerhdxybegrrsiide med d,0 be preferable in view of

LU P NI BT EERUIRER UL
methylpropan-2-yllamino]-2-hydroxypropoxy]ethyl]phenoxy]-3-
nitrobenzoic acid,
4-[2-[1-[(2R)-3-[[1-(3-fluoro-4-methylphenyl)-2-
methylpropan-2-yl]amino]-2~hydroxypropoxy]ethyl]phenoxy]-2-
nitrobenzoic acid,
4-[2-[1-[(2R)-3-[[1-(3-fluoro-4-methylphenyl)-2-
methylpropan—z—yl]amino]—2—hydroxyprqpoxy]ethyl]phenoxy]—3—
chlorobenzoic acid, |
4-[2-[1-[(2R)-3-[[1-(3-fluoro-4-methylphenyl) -2-
methylpropan-2-yl]amino]-2-hydroxypropoxy]ethyl]phenoxy]-2-
chlorobenzoic acid,

4-[2-[1-[(2R)~3-[[1-(3-fluoro-4-methylphenyl)-2-
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serum PTH concentration 15 mn later was 1.8-3.3 tines
hi gher (conpound wherein n=0) and 1.8 tines higher A
(conpound wherein n=1) than control, and the conpound
of t.h IPresent 1Q .i nvent.i on_has been confirned to have
am%m;& P33 - Ydd @Amdmiod m Py is oRN raPeKy ke th¥l | pherexy] -2-
(441 udorhoW b Tkl 482 PTH secretion by the
conpound of the preséent 1 nvéntion reached a peak at
%5 [ 1af [ @R)adH [Milst(3attiladroshampkiydpEeaas pd2—
thereafter 15 and returned to the blood PTH
REoRasT 20t L emdre  admhiAsprapropoky] eblyl 1 phenexy] -3~

; ' I f .thiis. .aspect that the conmpound of

{%rlflhdx%n}%@%gﬁgxlgmlg. h2id

e presen on~i S~stperior. In contrast, as a
riesiB-t[ 164] (2irg -Bep r[cnd_qgt-ﬂaokssu_-mQJEh%P&x&lﬁlﬁ)_ 03— the
reference, the sustained secretion 20 pronpting action
Fepdrrepanndsyd daninadd2-Rydreyrprep¢ty ] e tsy shohendxy ] -3-

I enpari.son of the sham control group
Su%028?§52%5caagﬁ m surgery and the control group
eV@al[s -qn 2RNCBLR$ 8- i B- LT Brdus- £ £n SV, eation,
t hereby confirm ng péonntedrbone res&%%f?gﬁnu%% Thi s
methydpsopas—3tppl assrd] BY-an excl usi ve administration

estrogen, d, copcom tant_adm njstration of Exanple

f a \
%yfr°§V8 ﬂB?x¥ﬂ65P¥ BRgeRo¥ v herzeds 13%4A + @slippr ess
af restfo _ S L O ' |_e 66,
théreqmag?g%)egi¥Fg$£%c%ﬂ dﬂ%g§i%ﬂ%¥%%gﬂﬁ$agva ue
betbyépadpant3+y B} amin@p-beti ydeskRacdbiydethyBY phenoxy ] -5-
' on of the changes with tine, increase in

exa at i
BroBYLlReREeAe #otdobserved by estrogen excl usive

4. i . M i1 | .
SHERRCRAE LR W s dood Alle 'Y SIRGEE, BrgRbuprLtgally
Exnipe efdrnl Helrek®el, est rogen concom t ant

adm ni stration group. Industrial Applicability As is
clear fromthe above-nenti oned Experinental 5 Exanple

, Qnpoun the fqormula (1) of .the presgent
?.'nv%éllﬂn i%%ﬁoélsmg ongcelﬁlgl‘ qcéﬂrciz}um EEEITOP gﬁt gofli stic
BlEd it e e iy Gl dbe gt 160BRAYNE nes «BXPEE! 86 ag%k?sau
useful as a therapeutic drug for diseases acco an; e
gt iendiam theademifum honeost asi s, such as
ost eoporosi s, hypoparat hyreosis, 10 osteosarcong,
peri odontal disease, bone fracture, osteoarthrisis,
Shrond Gl Bed ARURT 7Ll SnoPRAR S  di sease,
hunoral hypercal cem a, autosona om nant
hyisodal cem a, Parki nson's di sease, dinentia and the
like.. As is clear from Experinental Exanples 2 and 3,
R e éonpound of 15 the present invention has a

giempoy a € 1 O rONot | actjion and as is
cl ggréfé%?ngg%:gé{n@r# acF& I:é;aér)fﬁf ELEPXY ITOFP /e ak
RfeendoR? amnzhee G206 idififeirkary aaat b¥thYis a hydrogen

Accordi ngly, the conpound is particularly useful as a
AR08y afe HYFPECKYENOTOBP , 08t babogeri ator) #® aming gmoup, a Ci;

f =xperi nent al appl e 5 reover, the _co und

=Sy AT RERR. [ EREF R Srsts Rl i o G Bcrdm
calrbbape §eseppt 406, §URPKSES At SuS VA @Ss 3GAIGR R a
hydroxy-Ci-¢ alkyl group, a C-g alkenyl group, a phenyl group,

a benzyl group, a di(C;-salkyl)amino group or a nitro group,
or

R’ and R® are joined to form an ethyleneoxy group,
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the |i ke, and the PTH secretion action of the conpound
of 25 the present invention is not inhibited by bone
resorption suppressants such as estrogen and the
I% T erefore uge of the conpound of the present
véﬁtl ACan8r boﬁe resorption suppressants such as
egA negeg=pad the like in conmbination is considered to
be extrenely effective for osteoporosis. 30 This
apliiscat Con hdkpaseroup arpatent epploaktybrgiémp,
119131/ 2003 filed in Japan, the contents of which are
Her dy 2 RYdrpeeat 8898y reference. 192 CLAIMS 1. A

TR AL e png, AR (1) ©

wtfer 87 namd i® @Qrer the Bame af daFegeenefaddteash R a shydrogen
a hydroxyl group, a Cl_6 al kox roup or RA, wherein
RAI, Re-hedogen) agomy 3 éle-ksyaé ¥ ogr@\apc»r Ne+C1-d (rlkoxy group,

oo BTG R Jee sl 8 FPerontHani-GAchAT

%.Eﬂﬁ&ﬂﬁ%@utﬁb@&ﬂyﬁaE&GbQéMheg5999 tReP8bPISH éﬁ(EBtthlly
amno group, a C1L 7 acylamno group, a halo Cl1_

adyjiiveyfoum, therepfoxyl group, a 15 Cl_6
al koxy-carbonyl group, a Cl_6 al koxy group, a halo
ClL 6 alkoxy group, a C1_6 al kyl group, a hydroxy-d 6

3, kﬁ‘hegrc‘BH\BouﬂdC$£7ci‘5¥taF‘ n@n&le@na' Kyl group, a C2_6
al'’kenyl group, an aralkyl group, a phenyl group, a

@l i al,kyl am no group, a di (Cl_6 al kyl) am no group,
a Cl 6 al koxy-Cl1_6 al kyl group, a 20 nercapto group, a
@y&ﬁo group, a nitro group, a norpholino group, a

hpeLi g r.old di u R2 and R3
2? efjgm n%g%r%é% g%/]{wy gﬁeo%& %?( %TOQ is -CC,
RE-Mhd rRhaéyate a3bAe ok disfbiuhntabnd edchsSis & hydrogen

-SO-, -S02-, - (CH2) ml-O, -0 - (CH) nl-, - (CH?)
AEOR- 2 hydragy (mypnea halggem)atmn N a(n:wg)mo gmqup, a Ci

(OB hnink FEbE B SUISPE o lroUP,, (02N, oy

ahkBBKYEen rsﬁpupa @@1}&;{5} grtupnt 8. g,arz-ﬁk%ﬁ@r%ﬁp, a

integer of 0 to 2, is -C=C-, an oxygen atomor a
buﬁrgxyat:nm aRbyllgg’archpa a £ aﬁlledrmm ggnoan@p @r pheG§l6group,

cy IoaI roup ogen atom or

ABPBFK! Hr P 1o h Carcg 1YL ATERG GHATR OZL b BiFPegrowP
By R? and R® are joined to form an ethyleneoxy group,

X! is -C=C- or -C=N-,

X? is -C=C-,

R is a methyl group or a cyclopropyl group,

R® is a hydrogen atom,

Y is a carbon atom, and

R®, R’ and R® are the same or different and each is a hydrogen
atom, a halogen atom, a C;-g alkyl group or a Ci-¢ alkoxy group,
or adjacent R® and R’ are joined to form -CH=CH-CH=CH-,

a pharmaceutically acceptable salt thereof or an optically

active form thereof.
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carboxyl group, 5 Y is a carbon atomor a nitrogen
atom and 6 ' R R and R8 are the sane or different
and each is a hydrogen atom a hal ogen atom a Cl_6

Yl ar ou a_Cl koxy aro h I
A e Yhiestell' a2 BUSRDY 7 R0y 5" Gh0ePed ALY ne

fqg& )Hodyig%ﬁngaoﬁyéno[QLQWQR)aBnWKIO(gﬁﬁiﬁbrék4ZO
enyl group, a C3_6 cycloal kyl group, a di (O _6

aldc}iy)l@hemdarﬁomyrthgipuppema—wblmoxr,:otﬂﬁ al kyl

qrogg or C%R?éi? and. R7 rehéoxﬁhg:%%%égg

- "-QQH%kZKB 5}[[1QT4L£E?Q¥523 fﬁuoréﬁﬁggyi§12—ﬁgihylpropan—

rein Ki is an 1 nteger 1to 4, K2 1s an integér
dFyZ]amanB]—Rahydranypnbpgxy]ethﬁllﬁ36methyﬂbxnhbnyﬁﬁ4—
when R2 and R3 are both hydrogen atons and nis 1,
{REROXYIHGURFLBe a group other than - S02- N( CH3) -

“ﬁerg &(555fgrg?%Oﬂ%aﬁaﬂgﬂ?egﬂﬁé%ﬂ*&ﬁé?ﬁfyyiZimethylpropan—

nitroge om i orin

RRylTaenb] ca-hydaekeptepbry pathyl hedanéthylbiphenyl-4-
optically active formthereof. 2. The conpound of
@aébﬁﬁyllﬁhaéhdhas a conflguratlon represented by the

d fligngﬁﬁg g“hfaﬁ%%)céfg afﬁ%%% |Cé§¥ﬁgaccepﬁa fLgropan-
3abq]bﬁﬁh@?t2 ﬁXdIb§Y§QBB@§ﬁﬂeﬁﬁijéﬁimétﬁylﬁiphdﬁy]a44

nis 1, or pharmaceutically acceptabl e salt
cagbosy Lée anldptlcally active formthereof. 4. The

a2 ”‘-’3#39%?%—%-%[’%3@\“%5#%%” e L
%E%h&ﬁﬁréﬁﬂﬁ—?f— 8} ShEA6NL2 A AGEIpE Sodky ARG 5~

atom a hyd roxy group, en aton] an am no
gemhplbapﬁbnyl necarybnmdnm agidip, a trlfluoronethyl

al koxy carbonyl_gr.oup, C1 Ikox
g?oubi B caal K Vroaprer Z%Aao% harivg) a2 thy1propan-

VA4 zyl
A amdngt ;2 B ym ity | SOBPETA e rglgp?‘gﬁé"i *
earﬁaxymchaaldre j oi ned to form an ethyleneoxy group,
15 X1 is -C=C or -CN, X, is -C=C' Zis - SO,
-Bh2[1-[(ZRy3al G- (21§kq9§91@rmetﬂy@gﬁpnglmﬁz-methylpr0pan-

glyi?gﬁl%@? é_%‘l('%%&%ffry% ’\gpo’@é éth enyI e%}tégi}é%jo %hjeng& 4"
whepskp1it, a8Zaand nB are each an integer of 0 to 2,

R4 is a Cl-6 afkyl group or a C3-6 cycloal kyl group,
R5- {5 h(:ﬁy)dfa;gbw atdorethy -8 lupriepheaydirgrmgthy lpropan—2-

atom .and R 6 7 agﬁ e

G4 PREER "4 iR eohe e - Db e Rk
é&?ﬁbx?lEE Scph kyl group or a Cl-6 al koxy group, or
adjacent R6 and R 7 are joined to form - CH=CH CH=CH,
3-methyl-2'-[1-[(2R)-3~-[[1- (naphthalen-2-yl) 2—methylpropan—
2-yllamino]-2-hydroxypropoxy]ethyl]biphenyl-5-carboxylic
acid,

methyl 2’-[1-[(2R)-3-[[1- (naphthalen-2-yl)-2-methylpropan-2-
yllamino]-2-hydroxypropoxy]lethyllbiphenyl-3,5-dicarboxylate,
2'-[(cyclopropyl) [ (2R) -3~ [ [1- (naphthalen-2-yl)-2-
methylpropan-2-yl]amino}-2-hydroxypropoxy]lmethyl]-3-
methylbiphenyl-4-carboxylic acid,
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a pharmaceutically acceptable salt thereof or an
optically active formthereof. 30 5. The conpound of
claim4, wherein nlsl pis 1l Rl is a hydroxyl

1
g;?rg_pggr lf}er en (g%g% tﬁ‘%ﬁs? na%hygi oggﬁe§§ iléq oéQS-z—
h 1in 1(51;;;@; PR é}_l}{g;l]g = —4-
g?%)ﬂ%e c%_gfihﬁC—C Zis -S, - Ség,r m%é:g%l@l@h%%) :
ngapooxybic Faied) ml -CH2-NH, -NH 5 CH2-, -N (CH3)

Tt (T e(ét)ﬂ;yl?% -Bufmr ?éné%%ﬁr 3Bt chyippeny D) -2-
Rﬁet@@%&@%lﬁ%ﬁ@nd&a g@RS yPr ?BX% RELRAY1§-3-

nitrogen atom an he”sanme or
dnéﬂarlebltplmiwleddcamoa:yﬂy.@r egdd, atom a hal ogen atom

7 2 AN 2 bl R Vot Fonsioroan-
A

s el ifa (mmdje group consisting of 4- [2- [1- |
(2R) - 3- 551- 3-fl uoro-4- et hylghenyl ) -2- 20
met” h)lllpr[d s |[]15,h3ﬁg uogo-—4—me ylphenyl) -2-methylpropan-

L e e

rﬁﬂnquma&cadyl ] ami no] - 2- hydr oxypr opoxy] et hyl ] phenox
y% 3- nmet hoxybenzoic acid, 25 nethyl 4- [2- [I- [ (2R
‘U(FN519P§9HYthé%RB-%+§[12(4m§h%¢¥91ﬁnﬁiu°r°phenyl)—2-

Fe R 2o R R Ry S PO e

YleltaRi1Ba bhén 1dnozsx%eﬁ9zy&ewya ] phenoxy] benzoi c aci d
4[2[1 (2R)-3-[[1-(quinolin-3-yl)-2-nmethyl propan- 2-

38’ yl[](aWhQPrQPh-}lUEb&@lbfbpbky-} e +oh ] preerfoxfijuceepbienyl) -2-
i 4- [2- [1- 2R) - 3- 1-
R BiL5 7 gpanr 2§ bRRbAG] T2 By e R TRRATHmE YL ] -3-
] z : ot h b ' id,
%glgﬁgyb[%g?gﬁ{[oz[;y?é%?gg%ilf {gli& phenoxy] benzoi ¢ aci
(3! FUof 02”) ARt hyl-ptﬁe-rﬁ/h)oro?—ll—methoxyphenyl) —-2-methylpropan-

met hyl propan- 2-yl ] am no] - 2- hydr ox]ypr opoxy]
8rﬁ§r¥?ﬁﬁ@ﬂbxﬁb@ﬂ§%mpwwyhetml T%mthﬂalphsnwl -4~
klz g% 5.5.8058 -met hyl phenyl) -2- 5

ﬁ gr opan -Y1]am no] -2 hydroxypropoxy]

eshyétwmxynbepm)aﬁcn[& (3,4-dimeth lylphenyl) -2-
£2[1[(2R) [[1(naphthalen2y 2- et hyl propa
Rephylpropan-2-yl]amino]-2-hydroxypropoxylethyl]lbiphenyl-4-

xgl:%gg‘gﬂc 2a hi/glr oxypr opoxy] et hyl ] phenyl ] vi nyl ] benzoi c

{~25i—1f (4RR)33 -l -hrRbs N phenyd) ¥ ) métHPL BYbPARPAD- 2
- I ] am no] - 2- hydr oxypr opoxyf,

.‘é“ﬁm pOETEthydndtymapoxydethyl] -3-methylbiphenyl-4-
carboxylic acid,
2'-[1-[(2R)-3-[[1-(4-chloro-3-methoxyphenyl)-2-methylpropan-
2-yl]amino]-2-hydroxypropoxy]ethyl]-3-methylbiphenyl-4-
carboxylic acid,

2'-[1-[(2R)-3-[[1-(4-ethylphenyl) -2-methylpropan-2-
yllamino]~2-hydroxypropoxylethyl]-3-methylbiphenyl-4-

carboxylic acid,
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4- [2- [2- [1- [ (2R) -3- [ [1-
(3-fluoro-4-nethyl phenyl) -2
nmet hyl propan- 2-yl ] am no] - 2-

hyd I b

(AT RERSILELDY (d PRETY Y N PR R R - 2
gng e - _
et bl b oban- 2. v amne] 73 %%f%%%?%%%%%ﬁyﬂ “bhenox
MlePdﬁwﬂhﬁfbenboleamaiq:ld, [2- [ I- [ (2R -3-

ngt hiil zﬁéﬂ g EHZ‘aﬂ uort}ga]%%‘%%r F P RIRRCPSRERoX
Y199 ol TRPALBETEELEo | S sl bl o-

yla]rbnsxydx]LeZahyd; oxypropoxy] et hyl ] benzyl ] benzoi ¢ aci d,
2- 2R) 1- (napht hal en- 2-yl) - 2- net hyl pr opan- 2
y?% ﬁiné%élﬁ‘?ﬁ/d[r& lamA e AT met Sy ipreras-d ;-

Aol ot g e 1

eabpbkpbeayhehd p] benzoi ¢ acid,
4-1 2- R) - 3- na hthalen2 [)-2-net hyl propan-2
[ I£1M Léﬁ )a {:ﬂro i -2 -yl% —)Z—methyl%rgpag-Z—

- Fé‘jn%‘ggf?%d?yé; %benz heatrh@@]Z 3S/I ) - 2- met hyl propan- 2
Y1 2m 6t orde FHAFL [1'52/[5]{ @gma q_ra/la%q_ldf onyl ] benzoi

c acid, 30 4 (2R) - 3-
('harpm-hb(z;ﬁ Z~yl] [)1 (Z-rfé-tlJl%rIOpAapamhﬁxyphenyl) —2-methylpropan-

% %fin HL ﬁ_;y J)P;polp oy’Jy%t %Jﬁhenyl am no] et hyl ] be
et £1ddr drdBly B iphd ARk B3 140 221881 hy! propan-
y3-jettiyio]2 "2~ [Hy-dr(@R) pBefidiyl(ekbhithphenelyy b+ 2ythé tieyinetopan—

cjd,.
Z-y A ing i Aghvsiqovamenom stby Li by pheny At ngREPoRhic

.d’ . .
y Jfam nol - 2- hydr oxypr opoxyl et hyl | phenoxy] nmet hyl | benzoi
(2 acfiléh[ (2R) -3-[[1-(3,4-dichlorophenyl) -2-methylpropan-2-
}[Z[I [(2R) 3-[[I - (napht hal en-2-yl)-2-nmnet hyl pr opan-
yllamino] - —hydroxypropoxy]ethyl] -3~

{églﬂdﬁ@ometk&q, ‘ix)ﬂ gy}} {}Eggoéxlget hyl | benzoi
3 [—[[2_—[[| (2Rf ZBH%1@Ehaﬁﬁtﬁgy@ﬁozéynﬁlmmwadp%n_z-

rret hyl propan-2-yl | am no] -
GmEnedrdpd: yyllrexlyplrbphamdmyhnéﬂh?i—}bepmp:@llammenyl —-4-

4- R-3-[[I-(3-fl - 4- met hyl phenyl - 10
bR 1o e e

L 1
e A AU T T

Hye-tllylmbbyhpﬂepa hadipbl a2+-helir@xypropoxylethyl]biphenyl-4-

%rf}o? propoxy] et hyl | phenoxyl met hyl ] benzoic acid, 25
l)f("llc[('“? R 3-[[I-(3-fl uoro- 4- net hyl phenyl ) - 2-

thylpr n il - -
%d?%x@é?ggoiy et hﬁn Pﬁ'&enoxy ?%rwllpréenr}gt)hyzl lglenz lgmpan
2a§r|ld amino]-2- hydroxypropoxy]ethyl] -3-isopropylbiphenyl-4-
LZ[I [(2R)-3-[[I-(3-fluoro-4-nethyl phenyl)- 2-
CREPRYVPLEpaRLIG. yI | ami nol - 2- hydr oxypr opoxyl et hyl | phenox

| - L 0 a
§paEPrd: 03l BT PIZRE T LG G epnayy -
mehRYbPEpRAN2 27 Y| Amihepl22- hydr oxypropoxyl et hyl | phenox
yl -3- nitrobenzoic acid,
hydpoxyprppory] Stiyl Hplmesy Lipyr id inst8qeropy)Liz azdd,
met hyl propan- 2-yl | am no] - 2- hydr oxypr opoxyl et hyl | phenox
yl -2- nitrobenzoic acid, 203
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4-12-11-[(2R) -3-[[I-(3-fl uoro-4-net hyl phenyl) - 2-
nethylpropan 2-yl | am nol - 2- hydr oxypr opoxyl et hyl | phenox
]-3- chloroben20|c acid, 3o

fre*%ﬁyf 1= { (A0 - Cakluanar ey ohenuidoZonz, o

y¥1 PamThd P Dhepds W 1]-3- 1biphenyl-4-
4-12-[1-[(2R-3-[[ (3 flxuyoreo Xr;ethfrp? Syl -2 198
ne2FeRy bpare@idi | ami no] - 2- hydroxypropoxy]

A R AT R B8 2
S Y 2 MR g o

-@-ﬂPO)E)lelC( adidyor o- 4- et hyl phenyl ) - 2-
n- 2- yI ani_nqg] - 2- hydr oxypr opox
maZny"I] &&ﬁ‘é (36 Beﬁeof*cm%ﬁmlphenm ~f-methylpropan-
e L SRS OAGEI Bk 10 ey s

edeh;bd:ghlerm@dﬂ&nzmc aci d, and 4 [2- [1- [ (2R) -3-
chl oro- 3- quoroghen -2-

rréml}?r’-@ﬁéﬁ-@‘)m]'éﬁ‘?ﬁb]' 20 hydi3x§hrepexymethylphenyl) -2~

h nzoic acid, 15 a
§%§¥h%ggﬁ#£%%#lgl&g§ép Ab e salt thereof or an
Ofyid 1eAdyipt opR&dyl] 6@ hiyQ!) Bhehol Y r i dindhe-eopboxyri ©facid,

claiml or 2, wherein n is O, pharmaceutically
adeepdampeshyar-e’ thérééinT3ah[bp(m@ﬁht@aleanKMhhni-

for thereof und.of claim7,

Y pEegah-25y 1 i 88 PR Rva oV oR bt SR i pReny1-2-
aggyﬁqu&@ugc182 and R3 are the sanme or different and
each i 5 a hydrogen atom a hydroxyl group, a hal ogen
akoml-dri2Bht-Bo [ {1 o (mapktitil en-2reyl Jarl -mee tgrydigropan—2—
triflyor t rou a Cl 6 al koxy- carbo
e Rl R P g P ey bl Y epherany 4 L catboxy i
Q%Qpry Cl1 6 alkyl group, a C2_6 alkenyl group, a
phenyl group, a benzyl group, a di(Cl_6al kyl)anino
geodplel (2RH3+ D[ D¥ (BHE ludfo-R2-nsthyiphng 1) oi2red thg lpropan-—
form an ethyleneoxy group 199 a X1 is -C=C- or

2cyy] amigo ] +3-bydrdxypropexnl eahil bidad- dmapydipiphenyl-4-

a group, R5 is a hydrogen atom 5 Y is
gggg?%%gkgt%§¥%f a nitrogen atom and, R6, R7 and R8

aze-{he[ szme-3+ [ dif {BrEMo@NG —a@aihylsoh@nw;l LQgﬁgthylpropan—
atom a hal ogen atom a Cl_6 al kyl group or a
arxékymgmhpz hmrwmnxﬂeewn%ﬁ Mmmﬁydbuphenyl -4-

, a pharmaceutically acceptable salt
%%EE&XCT%? %ﬁl%ptlca

&r oot [y
4- (hydroxymethyl) -2'-[1-[ (2R) -3-[ [1- (naphthalen-2-yl) -2~

methylpropan-2-yl]amino]-2-hydroxypropoxy]ethyl]lbiphenyl-3-
carboxylic acid,
3-isobutyl-2'-[1-[(2R)-3~-[[1-(naphthalen-2-yl)-2-
methylpropan-2-yl)amino]-2-hydroxypropoxy]ethyl]lbiphenyl-4-
carboxylic acid,
2’-[1-[{(2R)-3-[[1-(3-fluoro-4-methylphenyl)-2-methylpropan-
2-yllamino]-2-hydroxypropoxy]ethyl]-3-isobutylbiphenyl-4-

carboxylic acid,
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10 active formthereof. 9. The conpound of claim 8,
wherein nis 0, pis 1, 15 Rl is a hydroxyl group or
a Cl1 6 al koxy group, R2 and R3 are the sanme or

O A A e B

B -Gy - i ﬂowc%q%tt hjggaup, a Cl-6
al Koxy- cégbonyl gro&%{ acCle g%koxy group, a C1 6

aﬂkyirququhyi)20;&ymMnbe¢r€hrﬁoayRyb gcoddp, a C2-6
k : , b I :
% it R ParhiRo (g SAHOBP 4 RPERE Lot eRRL)  BindhelpFopan-
f -
T Fal IR Rt R beggO a0 ORe i e,

(prdpanyﬂMumpmaﬂylgmeuprboR§lue achgdrogen atom Y is a
car bon at om and R8 are the sane or

d@fréﬂédﬂZBhd3eééﬁ K§aahﬁbaiege%—YAtn%fm%ﬁhxﬂaﬁﬁﬁﬁn—Z*
?r qa@gju%ogr ldl§:¥>| y%%ng%}J‘j e%hgéw]- a#lgafgx%ﬂﬁ‘?enyf’-ll—

ol n

d&fﬁ&*ﬁjﬁgﬂgcadg phar maceutical ly acceptabl e salt

thereof or an optically active formthereof. 200 10.

TRé ~ddmid@Ry- 3f [ $Lail ArFluenecnmethyl phensl f12mmethy lpropan-
%o#ﬂ ConSI §EI rllxgdroxypro{aoxyge";l%l;\q.] §-—h£dJ:oxyb1phenyl 4-

mgymgﬁQQQngkla nmet hyl propan- 2-yl ] am no] - 2-
hydr oxypr opoxy] et hyl ] - 3- net hyl bi phenyl - 4- car boxyl i c
aél-ethyl 2'—[1 [(2R)=-3-[[1-(4-chloro—-3-fluorophenyl) -2-

2 e opan— g/l] 4lg.g orghgdlf:log%g g&? Jgthylrﬁ)t rBi'xepnyl 4-

%é&5b§gqu]aglaydroxypropoxy]ethyl] 3- net hyl bi phenyl -
- car boxylic acid,

221 511E¢25m>33f[11{84€¢hIwrb4B+ﬁﬂdqﬁqﬁhﬁnyDréZﬁmaﬂmwlpmopan-
opan-
égyﬂﬂawﬁﬁsﬂr@;hyarexyarge@&y]%@k@#]r%;%ﬁﬁnﬁﬂnﬁ%aiahﬂnx4-4-

- xylLikg acid,
fa}?f%??gg)¥§§?[l-(4-chloro-3-nethy|phenyl)-2-nethy|pr
ORAR{1-[(2R)-3-[[1-(3-fluoro—-4-methylphenyl) 2—methylpropan-—
2- yI%anlno] 2- hydroxypropoxy}ethyl{ 3- et hyl bi phenyl -

2-ya @mxypﬂczabYdromr?HOXY RRYLI-B-(1{1- (2,

ws?hyh%?éﬁgﬂ’éeeﬁ¥%£f gy %F?&ﬁ#%&@ﬁ?%ﬁ%xy] et hyl ] - 3-

nﬁlzhéfjcﬁ’%]?hfn-y tr4t Fﬁ)b-o.?Q’H C—ﬁ'fd thalen-2-yl) -2-methylpropan-
[(2R)-3-[[1-(4-chloro-2-fluorophenyl) -2-net hyl pr
ép®h]amino]-2-hydroxypropoxylethyl]biphenyl-4- carboxyllc

2- gl]an1no] 2- hydr oxypr opoxy] et hyl ] - 3- et hyl bi phenyl -

£ grboxyllc acid, 20

g% —érhéﬂ[&f@ r 34 feded 13 14910 draBRlcReh RBCAY L) ) 220REBYY Phropan—
2-yl ) amnino) - 2-nyadhr exxyrpr aroey]| ety Jbibhemtyllydbicprboxlyld c

- carboxylic acid,

3Ccifi. [ (2R)-3-[[ 1- (4- et hyl - 3-f | uor ophenyl ) - 2- net hyl pro

PRy 2 T LA ST SRR 5B Ay Yl pRemgFripropen
25Y£MM1 +Z-1agd¥bxypropoxy] ethyl ] biphenyl-3-carboxylic
3-methyl-2'-[1-[ (2R -3-[[1- (napht hal en-2-yl ) -2-nmet hyl p
2epdn- 2- yI]an1no] 2- hydr oxypr opoxy]

eﬁ hy i Jl—bf %n_}g_ [5[ lea{BQ%MJ.Ic%lorophenyl ) -2-methylpropan-2-
yllamino]-2-hydroxypropoxy]ethyl]-2-methylbiphenyl-4-

carboxylic acid,
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acid, met hyl
[1 [(2R) - 3-[[ 1- (napht hal en- 2-yl ) - 2- et hyl pr opan- 2-

yI 8< aﬂd@%q Zhy €l 3 3@9{80-%0 []let(g%%%gggﬂ %ﬂ.?'—gi—rﬁg{:gyfpropan-

yl at’e, r opyl

(mapnmaimﬁz-yﬁ drc&ypropoxy]ethyl]blphen 1-3- carboxyllc
nmet hyl propan- 2-yl ] am no] - 2- hydr oxypr opoxy] net hyl ] -
ne@€hg!| bi phenyl - 4-carboxylic acid, 201

yala#%”’ G L R AR A L 1 -

‘?| ravrhir@oﬁﬁz%yd?roxgp&@eqﬁmwlblbh@?@ ~23zakbbiyiic

uor o- 4- net Ryl phényl
n@¢h@1propan 2-yl]am no] - hydroxypropoxy]nethyl] 3-

th b |- 4- b I
221 kk[%):yﬂr[lﬁ?% 3e &;"g°ghﬁﬁi’i'1§/r%ﬁ‘éﬁ§\‘¥1@r?@?‘hy? pr
2Rl E‘Yr?yr&’%’fyrﬁr"é’a‘a’xﬁth?’ yi T- 3Ry Ryt bR pREhy - 4

-caxbdpdid @i, d, so 2'- [I- | (2R) -3- [ [1-
(3-fluoro-4-nethyl phenyl) -2-nethyl propan-
2 21 i [dER) Z3H3Idﬂ~0)4§pﬂoﬁb%§}@%’99¥?n$l e BhpiRrgRans-2-

[%_f]aaﬂglq’@?: & o%{? %‘xarg OBL]) &g%“a’xygﬁ OQY gt{ayigﬁgheg’yll4—

red dBd1dRARAdy,| ] am no] - 2- hydr oxypr opoxy] et hyl | - 3-

15 net hyl bi phenyl - 4-carboxylic acid, 2'- |

(@y-eﬂl@pprgpﬂ )-[[L (2RR) =3=[[1f 1naphthalen— -yl) -2-methylpropan—
Ioro rophen

s Jr A RPRRTREPbox ] aFbyy o bRbspY et TgATRoRY L ic

aﬁghylblphenyl-4-carboxyllc aci d,

2'-[1-[(2R)-3-[[1-(3-f|uoro-4-nethoxypheny|)-2-nethy|p

r @gan-(cgélopropyl) [ (2R)-3-[[1- (naphthalen—z-yl) -2-

e e 2y O SRV RO PO SO So ey T Y.

l; 45 di met hyl phenyl ) - 2-
oo b Bty Lis( Bt et b reny))-
eﬂhyl[]( bychepybpﬁl) € 2R3+ [ Ll-amiabhtda En—2-41)F2(2R)

- (4- neth | phen met hyl pr opan
Wejt&mlﬁaPpenh?fuyé W%ﬁ@ﬁx%@vmﬁmmmlmmﬂh

%ahF%éF%E&fg%i[flc?ﬁbOEY%}% nethoxyphenyl) 2-met hyl p

eraI[Hcyclopropyl) [ (2R)-3-[[1-(naphthalen-2-yl) -2~
yl ] am no] - 2- hydr oxypr opoxy] et hyl ] - 3- nethylblphenyl 4
me@bYéﬁmpiyi-chhl:mmo] -2- hydroxypropoxy]methyl] -2~

2 4- th 2- net hyl 2-
SHRRPREP SRR bt S35 RSB R - 3. met hyl bi phenyl - 4-

b r&%ﬁkh -
(%FCEF%*%E?Q&?gélf?ﬁgﬁogtgﬁfi( alen-2H41) -2
methylpropan-2-yl ] amimg] - Z&Hndhqxggnuymxwﬁpmemw}ﬂ}23-

- 4- boxy] - [1- 2R) - 3-
f“fglﬁwgbﬁ{;ﬁ%g TE -25% gx%hlrfgtarz‘ié:ﬂ; opan [2 5 (2% [
yb1 ﬁmﬂflzﬁ) lwﬂf OXYE RNy TH LA RhpREPYbaf=2-

car oxy Ic acld

211 arhifé PR; Bytﬁfdxjmam&:tﬂl eetthy2- ]y-IZ)—fZ.umTombpenpaME
;an1no] hydroxypropoxy]ethyl] 2- met hoxybi phenyl - 4-
carbexyliie a=id

3-chloro-2’'-[1~-[(2R)-3-[[1- (naphthalen~-2-yl) -2-methylpropan-

2-yl]lamino]-2-hydroxypropoxy]ethyl]biphenyl-4-carboxylic

acid,
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102 - [I-] (2R -3- [ [1- (naphthal en-2-yl)
- 2- et hyl propan-2- yl]am no] - 2- hydr oxypr opoxy]
et hyl ] - 3- (tr|fIuoronEthyI)blphenyI 4- carboxyllc aci d,

B L T 5 T b G P

g1 |y xyl -
(ginéx#ﬁgoq??ﬁ%%z E% ﬁk ?napgt2a?e2§59§%gphe%%%ﬁilpr

aEarbox3dlild amiidg] - hydroxypropoxy] et hyl ]

o Frberty SirTEeb a: Dk nteramenen-2evbirgmaiydpropan-

R e SN
@BEH 3- [ [1- (naphthalen 2-yl) -2-methyl propan- 2-

yl ] am no] - 2- hydr oxypr opox ethyl - 3-1 soprop Ib henyl
43-daps@xmenabra¥ b8 dRimy#2 bli- {naniy 1) -2

Hetﬁ&% gho E?SHth?jg¥%%%¥§§¥%¥%%%§§aethyl]b1phenyl—4—

Qbﬁﬂdkpuﬁﬁeaﬁhd4 carboxylic acid,
-[1-[(2R)-3-[[1-(3-fl uoro-4- nethylphenyl) 2- et hyl pr
ogaﬁhloro 2'-[1-[(2R)-3-[[1-(3-fluoro-4-methylphenyl) -2-

h th 3-

ek -BRr oy b LontPar P2 K p et o R R BRI 1 -4
t%rbbx&lic(ﬁé@&tha|en 2-yl) -2-
net hyl propan- 2-yl ] ami no] - 2- hydr oxypr opoxy] et hyl ]
pﬂéﬁ&l}bYZRﬁfhﬁEBlfEB{mB@hoxy1ﬂﬁmﬁthbehenyl) ~2-methylpropan-

"-LL-T(2R)- 3- ht hal 2-yl)-2-nmeth 2-
éryiﬁéygirayé%;é”a R S LU R R -
gaggg%ﬁegﬁyﬁg%gz[l-[(2R)-3-[[I-(naphthalen-2-y|)-2- 5

net Blydibhmm-i- b2 B h@R)2-Fydrlex(naphinelen-2-y1) -2-
eth iblphenyl 4- carboxylic acid,
Qetgx Pfape}n32’[¥111§r@1whn% 4- et hyl phenyl ) - 2- net hyl pr

ggép? XPr%?Oﬁy% pr%ﬁ%%&ﬂ qﬂraf'prgﬁngxg%enyﬁpid’
2p@#@m@tnﬂ@d41[1zp(22z)d§—qr[q-6(na&>&thblenkz(~§ﬁi) -23- |

[1- (3-fluoro-4-nethyl phenyl)

methylprepar=2-yl1 ] aminal - a—hydroxypropoxy] ethyl]biphenyl-4-
g%déoxygropoxy&ethyl]phenyl]pyrld|ne 3-carboxylic

5 di pet hydg)2-3- [1l]‘1[ &R l%o[rbl4(—ﬁé9.h&|1§h%ﬂyi) ¥b)Iméthylpropan-
met hyl pr opan- 2- am no] - 2- hydr oxypr opoxy]

éthy]émnmw&ﬁgﬁhyurduypxnﬂmxywathyadra 6-dimethylbiphenyl-4-
* ?#éigg 3-] [ 1- (napht hal en-2-yl) - 2- nethylpropan 2-

GRTR r oxypr opoxy] et hyl ] - mt er phenyl - 4' - car bo

xyl ‘chLm ﬁan&no)[—lz —[[1(—%Fé)zm 33 [[[Fl.l (naphthalen— ~yl)-2-

(3-1luoro-"4- net hyl phenyl) propan-

@eWiMG%%n-%lmurmgWJGm&mwb&mwbko%p&yd enhyhybbphéwl ~4-
-4- Cal boxyl ]l C acl
%arquxxl(lzR)a@C{r[l (3-f1 uor o- 4- met hyl phenyl ) - 2- net hyl pr

%Oya/%q]dlhyr?o °. 25 i{)%dr[%xiérzgﬁoxy][é%hﬁ] féugr%l-l- rrer{‘?}tkl%lp}henryl) 2-
nyétmyl ﬂ)m%-4y3.l.]@tiﬁm]252-4 (hydroxynmet hyl ) -2' - [I

éZR) - 3- - (naphthal en-2-yl) -2-
hy roxypropoxy]ethyl]phenyl]benzofuran—7 carboxylic acid,
3-benzyl-2'-[{1-[(2R)-3-[[1-(3-fluoro-4-methylphenyl)-2-
methylpropan-2-yl]lamino]-2-hydroxypropoxy]ethyl]biphenyl-4-

carboxylic acid,
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met hyl propan- 2-yl ] am no] - 2- hydr oxypr opoxy]
et hyl ] bi phenyl -3- carboxylic acid,
3- |sobutyl 2' [1 [(2R) 3-[[ 1- (napht hal en-2-yl ) - 2-

lPrPQﬁ)SOT a[rlbgi q:qlu%rjyg—g@{:ﬁ LIPRE Xl(l?t—gyrlnLthylpropan—

blphenyl Ii"c "aci
22- i/l}irﬁﬁrﬂ)}-&{Hﬁdﬂ&cjﬂﬂw&y“]-émm|—Bhﬁ\@thbx§bﬂﬁh€ﬁ&@f—4—

opan-
2¢?¥?%#W¥kﬁ QF#®MHoxypropoxy]ethyl] 3-i sobut yl bi pheny

| 1ﬁ[ bﬁf%ﬁ’s%[ a[i[ ( 3‘4f F&&P6°42n£%H§?FBREﬁ9¥}) 22 Re Y ppropan-

WM@HW araip) -sLAKLhodyn _
(hydroxynethyl)b|pheny| Cagboxylﬁc acy OXybiphenyl-4

xaybefy 2R -a3:id,1- (3-f | uor o- 4- nethylphenyl) 2- et hyl pr

gp% @m [{8R) 2 3ﬁ;}c§ﬂo>&§}pFB&S%?réfﬁ}P?r%P%ﬁnWek TRTm¢thy lpropan-
%QI"EYAJ)nJT-@Il ro%:x‘b%'bggfcyl %‘Eﬁgﬁg ?—t%ethé:]qébipﬂ&@]_ 4-

(‘naphthal e ropan
ydénhuxyﬂ1<2ahyﬂwoxypropoxy]ethyl] 3 hydroxyblphenyl 4-
boxylic a

%rrilrdiﬁﬁ)33rﬂ11(éérFGbP6°z3n%%%®¢?pkﬁﬂN§)121ﬁﬁnﬂmhnropan-
]Sﬁlﬁo]'E-RQSFS%VBroBox feFﬂy%i R %h% 4—

?amﬁﬂ )tlb?l?glzg 3-[[ 1- (4-chl or 0-3-f henyl ) - 2-
- et chl or o- uor opheny
¥ oiGeRhea b T

mét’ h|;E p [}aMn@}t@W@TWWl) 2-methylpropan-
15 2
R R S B PO L m e ) 2 2R s 4~

aaybbﬁyum@]aglaydroxypropoxy]ethyl] 3-i sopropyl bi pheny
| - 4- carboxyllc aci d,

24-pethy2RR !SI L(ZR 43-ubibo- mamimlmmeﬁy)l)zzmmmpmpan-
20 2-y -2- hyd |
PR St A M AR S S

et hyl -2' -[1-[ (2R) - 3-[[ 1- (napht hal en- 2. yI) 2-nmet hyl p
ropan 2-yl ] am no] - 2- hydr oxypr opoxy]

e hy[1bl 2R3~ ﬁEI:—and;ddnb LHdiethydphenyl) 2—methylpropan—
glniig%l-Z'-%L-[ 2R)-3-[[1 - (naphthalen 2-yl)-2-methylp
opahdMang] T4 ST QXYPERR IR AR Bpbhdy |4 -@etjivlbipheny1-3-

j < 4- oxylic acid,
Qgﬁg ¥il‘g gﬁ@[(ZR) 3-[[ 1- (napht hal en- 2-yl ) - 2- met hyl p
roppat- P¢am)]-8%¥ nal- &, Ml@IfMWI@I?@éhbl) -2-methylpropan-2-
ethyl]blgﬁsnyl 3-carboxylic 30 acid

yllaning Fydroxyrrepaydis drdgrdmplethy s phenyilopan-

y?fbox C:??1%ﬂoxypropoxy]ethyl] 2- met hyl bi phenyl - 4-

cay bq)l)d[' (QRE)C-Bd[[ZQE!Z 5-d1fluoro{3henyl) 2—meth2ylpropan—2—
6-fluoro-2'-[1-[(2R)- 3 [[ 1- (napht hal en-2-yl) net hyl p

Ybb@mlnczhﬂjfmdnmqmolm«ydﬂq@wdﬂaﬁy}nethylblphenyl -4~

q%ﬁ%% phe | - 3-carboxylic acid,
c{ '[(2R) 3-[[1- (naphthalen 2-yl)-2-nmethylp
rgparn,-3 @Ry L]aaT[ pa 52cﬁ¥g£8xypfP@&M—lll-—methylphenyl) -2-

et hyl ] bi phenyl car boxy acid
ety g2 Rn-2-y{11 afminoclj -ar-hpdeoyl brapory hythy bpad- 2-
methylbiphenyl-4-carboxylic acid,
2’-[1-[(2R)~-3-[[1-(3-chloro-2-fluorophenyl) ~2-methylpropan-
2-yl]amino]-2-hydroxypropoxy] ethyl] -3-methylbiphenyl-4-

carboxylic acid,
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yl ] am no] - 2- hydroxypropoxy]ethyl] 3- net hyl bi phenyl - 4-
carboxylic acid, 10 2 [ I- T (2R -3- [ [ 1- (3,
4- dlchlorophenyl) - 2- nethylpropan 2-

yl Lam [C(%ggxg ?)HQ gpgf‘géet hX' J:J::L.f:'i['E etlpyriepqyenydi) -2-

caroo

%éim&&aﬂ—b-[ma}u% AL&-ﬁ@@&@k%&sﬁazyyéinglmhyl p
ropan -yl ] am no] r oxypr opoxy]
Ldgqgmﬁmmeluc abidei d,

ne?h§ﬁ§?hggﬁ?g¥ %%inﬁ ofhgéﬁ?éga'iﬁéﬁ%ﬁg&ﬁaﬁ%ﬁﬁnﬂﬁthylpropan-
e A it S R L

nerbdyyrldparciddyl | am noj - 2- hydroxypropoxy]nethyl] 3-
fluoroblpheny -4-carboxylic acid, 2'- | cyclopro%yl)
[ @3RIL1=3{2R) 18- [ [hapht -aqibﬁr:gfy.pgrorqethylphenyl)

I
AR aBSRan Ay 1A AR - 2 Ryl givBEegesy| CBupY) 15
(atHyapigbeny 14 2Rrbogyllicl hei@napht hal en- 2-yl) - 2-
nmet hyl propan- 2-yl ] an1nof 2- hydroxypropoxy]nethyl] 2-
mehyllbi- bRy +34! thr bbxyethy o3 (f-dimethoxyphenyl) -2~

%{e_t[h l[p&2 I1:\3))an ZLEI?[] g.m.‘:.no‘ij Eh{'xgégglg%l\{ogoxyfe ﬁ‘ﬁ A fpan-

Hdt%@l@thgngxdqoéprgggﬁkeggya] 2-f1 uor obi phenyl - 4-
30 carboxylic acid

3 2htbiof PTRHB-E (ER (Cﬁr.’sj-[dkn(eﬁmmemy-la-}ZI-)nezhwéphyppn—z—
2- 2 )
S B e R PP aRSk kP EaRoRY L heT Y bty 1bipheny -4

carboxktic( t hal en-2-yl) -2-nmethyl propan- 2-
Irénf%of?ZgﬁE f oxypr opoxy] et hyl ] - 3-ni t r obi phenyl - 4-

ca2be{<y+[c2mx:+:d-[[1 (4-chloro-3~trifluoromethylphenyl)-2-

3-am no-2 2R) - 3-[ napht hal en- 2- yI) 2- et hyl pr
s\ﬁahylsrgpwﬁnyﬁb?manﬁird%w% zqpoxy]ethyl]-3-

R BUBRERY ) 4-CREROILG o0 2n SR A
me2 hy | p¥ ppsg--3-Y|l 181 P E Luddty-d-metBiyapheyl 1) ~2-methylpropan-
ethil]blphenyl 4- carboxylic acid, 10 3-chloro-2' | -

Rpmigo] £ 2 fhydyaxyprepexyl e -piTémlqu)tyl@lpheny —4-

2=yl 2- hyd
5?59¥f§ﬁb§2%9+dy-]22128Ly|.Cyaéféypr°p°xy]
r202 g ln e 14 2R 334 Ir1(3amih exs-4—rFaLBybphenyh ) - 2-methyl Propan-
2= ;n]amlno] = 2~y axxympr ey ]| estHpdl 1]-3B3-trdultyilbiphenyl -4
- sb carboxylj¢ acid,
525Dbgry, H‘F 2¢1d o [ 1-[ (2R) - 3-[[ 1- (napht hal en-2-yl ) - 2-

ef hyj l: &\l ]lafm'l%%xl%rohﬁdEQﬁXEBBHQﬁyl) e hyddhyipropan-

pheny ]benzofuran 7-carboxylic aci

2-91 Hamit dij+ 2 -2 yd o ypMgpadeyf J[d thiyldpiB-abaty2 by bhefy 1 20—
met hyl propan- 2-yl ] am no] - 2- hydr oxypr opoxy]
e RYPFBEpheastd4- carboxylic acid,

gp% ’E]-_l[' l[—( [Z(Q)R') 3[—[[][ IL%3L%E859644%£EM{/EBEQXJ&Yé—'?féi%}fgropan—
2-y1 ] &m nw] - 2-HptF RO opa] letinipt 32 metHorgbhphehphes-
caliil'fc;xylic acid,
2'-[1-[(2R)-3-[[1-(3-fluoro-4-methylphenyl)-2-methylpropan-
2-yl]lamino]-2-hydroxypropoxy]ethyl]-3-morpholinobiphenyl-4-

carboxylic acid,
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carboxylic acid, 25 3- (dinmethylamno) -2'- [I- [ (2R
-3- [ [I- (naphthal en-2-yl) -2-
nmet hyl pr opan- 2- yI]an1no] 2- hydr oxypr opoxy]

e R e S N e Ry
?’laamﬁﬁbllwhpﬁ?a?@x?pf&ﬂ@ﬂf@&hy?l Boz-hydr oxypr opoxy]

yI'] phenyl ] benzof uran-7-carboxylic acid,
StbeﬁiybrzmephegyEEépEemfhriiﬁdthmxxilbrﬂﬁ*@lphenyl) 2

ot yTﬁ; Eh@ﬁ;‘ﬁ d:%%l]qle aphte d“%h&g“i POXYhy1phenyl) -2-
%l.th&lia(:@&nl’?z Loy, &?zuflé 105 O s PSP S Sergraetzhy | pr
ﬁeyhyabnphbnilhydcmzb¢xy¢mmyaeimyII 3- met hoxybi phenyl -

3 2 [ 1l o bR} L drbdasor 3rEdopssRbRIL 22 e EyY ppropan-
299? gﬁ%ﬁg % %&%rox¥%F%P EE%K%%-S-nEthoxybiphenyl-

4hydabh%¥thy‘lﬂ‘ﬁiphenyl -4-carboxylic acid, and
21 [I {( (4-chl oro- 3- quorophenyIi 2-net2glfr
[( R) —[[1 (4-chloro—-3-fluorophenyl)-2-methylpropan-

2_ }jliigﬁaéi % la%?r o%(lyﬁr ox?o ny ee'éhlyll ]I 3'5 JS%‘b'E:??‘y&%&BR%R\}l 4-

ggrggx§iggoa§1&[ -(4-chl oro-3-fl uorophenyl) - 2- net hyl pr
opan-
2- phhzmaoent Pedl/ly oxggempedxds aidh thenesthpirvaphepfically

- carboxylic acid
aEElY? ?%E@gt%?ff?f(4 chl or 0- 2-f | uor ophenyl ) - 2- et hyl p
r opan-

2-yl | am nol - 2- hydr oxypr opoxyl et hyl ] - 2- met hyl bi phenyl - 4
11.z5 campound i xepesknted by the following formula (17), a

4- et hyl - 21-[1 2R) - 3-[ [ ht hal [)
plagglﬁaceutlce[zll} (acc):epta[b[le (srgil.gc thé;-lereerg)f2 o)é an optlcg!l.lpy

2:¥4Jankogl - & hydsexypr opoxyl et hyl | bi phenyl - 3- car boxyl
T -
Ei-[??E(ZR)-s-[[I-(S-fIuorﬁﬂ4-nEthyIphenyl)-2-nethy|pr

-3

- R
yl | am gol - 2- hydr oxypr opoxyl et hyl | - 3- net hyl bi phenyl - 4-
carboxylic acid,
Wefeif (2R) - 3- [[I (5 chl oro-2-fl uor o- 4- nethylphenyl) 2

t hyl 2- hyd | et hyl | -
S5 ety PARBRERS| SADBHY BEx3 | For AUNERY GEoub,
%p'a%-s B( %ghrgxg(ﬁ.l g(:guﬁhl g rﬂagoééﬁ'o&e&{?? nyid )an%.r{B?tdf})&RJ a Ci-
Layyl anine] groly droXysfIomxy bekill fraupet ayChi pldkoxy—4

- carboxylic acid, 208
carhonyk zgoup.[[@ Ci3 we@a% grewp i | adidtRtGrye aﬁsﬁw) 9goup,

2-yl | et Qy!
s PEmoREPug: Vol BRRERKy Sy GiRMPRRaRY! 81 BY (ki
a?-ﬂksii)a{nh%i%) “g&rdug '0(1:5'aC|i*1|1Qﬁ:6 grblupqr ophenyl) - 2- et hyl pr
opan
&ApyllISam Gols- 2Lkl ranaye opoXdy (Gthgyelgakby hygkeymenyl - 4
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car boxylic acid,
21-[1-[(2R)-3-[[I-(3,5-ditrifluoromethyl phenyl) -2-
net hyl pr opan- 2- yI ] ani noj - 2- hydr oxypr opoxyl et hyl | - 3-

g?t'hw g%ﬂél IpF) & érgfé e ?ﬁé‘y&w HEPHBXyShSth‘“%"XY group

fwlrfmp@- aYkjan 2 & ey 0P8y bak Brkht 3- RE” and
nethylblphen -4-car oxy ic acid,

21 [ Brp( 2hk8d[ tb- £811B- dcmmw&jﬁpméﬂyla)nct nmet hyl propan
W afnd] B¥IRGEFBXTHPBp ok IRt #FRT - 259 Ry I BrpRikhiyt - gEoup. 2
70%-{?&[&?%% %WI 8'1(-4 clmlb? oc ikyﬁugr onbt hyl phenyl ) -2

- met hyl propan-2-yl ] am no] - 2- hydr oxypropoxyl et hyl | - 3-
net hyl bi phenyl - 4- car box&l ic ac w
AL [ 1A [COPRPUBA] FEPESSEREBRobY - ﬁ%?h??b%%‘ﬁwg Bormidd by’ ") . 2

Wimacluricslly aseeptable salt Theneef o 3% optically
4retiaieb @on ¢hagedf :

"-[1-[(2R)-3-[[1-(4-chl oro-2- fI uor ophenyl ) - 2- net hyl pr
opan- 4
2-yl | aly no] - 2- hyti€oxGHar(p IRet hyl | - 3-t - but yl bi phenyl -

opan- R 0
2-yl | am nol - 2- hydr oxypr opoxyl et hyl | - 3- met hoxybi phenyl -
Wheaalnarboxyllc aci d,

21-[1-[(2R) - [1-(3- f1 uor o- 4- nmet hyl phenyl ) - 2- net hyl pr
ams @ Cig l vyl group,

%Wligrg 1.é{:py oqud%rrg%gwcqtowobﬁ- GQEQBOI I nobi phen

-4-"car

2‘" [1s[4 &Fﬁld’ge{r[ latlodr fdruer @4 aEkPY| gheny) )ard met hyl pr
opan- 2-yllam nol - 2- hydr oxypr opoxyl et hyl | - 3-

RiTi¥s Lmrrmbtmq)amthemlhamgpb@%m,caa@m alkyl group, a
E:l [alll]ugyR)gr%JJ loz( Y rhalfol lé?.rsoa gro met hyl phenyl) -2
mst hyl pr opan- 2-yl ] am no] - 2- hydr oxypr opoxyl et hyl | - 3-
nmet hyl bi phenyl - 4- car boxyl i c acid,
23. [ The(eqypSund| ot 4cl:ahirmrbl 31 |1 optichy [Ds- BedectgHpfrom
ﬁan- 2-%13(1]:am o roxypropoxyl et hyl ] - 3-
(g §aPORYRet PP D Jprf% -4-carboxylic acid, and .10
gﬂ-p 'a-[r-1 t Rl —cﬂllﬁr%'—%'—t‘de%&‘?@ﬂ%ﬁ)}h.) =2-fEtRYl Pfopan-

2-y1 ] ami no) ~2-yairexgyprapuowy]l esthy)l ]-33-medhlydof pbieplréngt-
-4- carboxylic_acid, a pharnaceutically acceptable
sarpoxybte?cHi: an optically active formthereof. 15

%%)ﬁ_gp(g%ﬁurgj [ QR & l%q:omé—tfliﬁbF H’:g}‘l’%ﬁ]?hg Q?fxglpropan-—

armaceut i ca y acceptable”sa
2Ry Dparh Led | 2 -1ed 1 a4y P o pody e tdnil] -3 -médhwlibiphenirl -4 -
is a hydroxyl C?roup or a Cl-6 al koxy group,
carboxylic aci
2'-[1-[(2R)-3-[[1-(3-chloro-4-methylphenyl)-2-methylpropan-
2-yllamino]-2-hydroxypropoxylethyl]-3-methylbiphenyl-4-

carboxylic acid,
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R2' is a hydroxyl group, a hal ogen atom an am no
group, a - 7 acylamno group, a halo Cl -6 alkyl
group, a Cl-6 al koxy- carbonyl group, a Cl-6 al koxy

203 25T Ry g P o

2 k] ) ) -GT-Q4R ::Wptor RB- -
al kylﬁgr org:sp? or a éS(Hx cycl c))‘gll %;}:I(l;i gr o§pﬂlethgl%$ﬂ?§yé :

hea ey itomcial ,C1_6 al kyl group, a Cl-6 al koxy group
PRI ROL T N L L
;,%ﬁlpwf&%%% B paepRie] e Thom 8 ik ey Bblghony1-a-

gzamlquyjlz.c Acxim'pound repr esent ed by the foll ow ng
phar maceut i cal I%haccept abl e salt

{ R dar (PRS0 RUACART §1anEeT §ane Bhyil BRERELN 2 methylpropan-
o1 g b1 o yphoBe R bngi - nc Py LSRR

Qfaraac{i]_ylaoalalcya group, and 15 R7" is a hydrogen at om
a hal ogen atom a Cl1 6 al kyl group, a Cl_6 al koxy

gﬂo ad lod (ZRhaBo [C2- 64a¢1zlyylg3oﬁbmn®hemel )co?rmmxylmfropan—Z-
|m110r%‘2 whi ch ss?gﬁﬁig_ roup
gm Ag y§60xypropoxy ethy me 1 en 4

%ai{bl,x[y(lge) adibl 1- (3-fl uoro- 4- et hyl phenyl ) - 2- net hyl pr

opan-

22y Hl&ril mam 23y {it 0X3pf bpoxy} £trie/ty Mphwstyy) - -pledinyilptopan-

r.box
3-51 30t bey “3%Fyaroaverpery bevhubl chHme L RRa A
%B%Boxyllc a01ﬁ _
2-yl ]am no] - 2- hydr oxypr opoxy] et hyl ] - 3- et hyl bi phenyl - 4
225[Ea[b®Ry+3€[Bb+(B -fluoro-4-methylphenyl) -2-methylpropan-
[1- [(ZRE £[1 (3-chl oro- 4- rretlf/gohenyl) 2- et hyl pr

GpXAJamlno ydroxypropoxy]ethy -methylbiphenyl- 5—
%axbbggh ?]agl&deOXYDfopoxy]ethyl] 3- net hyl bi pheny! -
- carboxylic aclid, 21

22+ H(c{:x(rafi)p&:ﬂsillrwzmhisaﬂql& EidnlaHe el udrephbyl Ry -2

opan-

meyhyénrﬁmnﬂwb}mwbp%m&qwqrca:qm]mmyﬂﬂeﬁyl
Eegﬁxyﬁfé&cﬁ[)ﬂ ?ﬁb%’m]o]r% 283 yor ophenyl ) - 2- met hyl pr

OPenf (eycl 1 2R)-3-[[1-(4-chl -3-f1 h 1)-2-
2-yl] a%{cr]oo]pmpy c}r[o(xypzr opo[x[y] e(t hyc l] o.’:,]’:c’rn::t hy?lglrgﬁeﬁr)}?-)df
methbDRgPan-ZﬁylﬂamﬁnoIZﬂ—ﬁydﬁﬁﬁyprbquyﬂmethyl] -3-

éz ro 4 en hyl pr opan-
%MJL‘&V‘]%I ] - 3- met hyl bi phenyl -

Qg < |cd Q -
19fi%(zR) 3[61[[[2(2(& a2 S ey PReBY L TR oo

menhﬁipropan— -yl]amino] 2—hydroxypropoxy]ethyl]blphenyl -4~
%%am no% 2- hydr oxypr opoxy] et hyl ] - 3- met hyl bi phenyl -
2'- [1- (2R) -3- [ [1-

ank “WC‘,‘? P h[i}éiﬂé?*;‘i%%%%gxéf‘@?k% T2 RS RIPBORRBTT - 4

y1 Jldm ires pRaHydragiphopoxy] ethyl] -3-methylbiphenyl—-4-
carboxylic acid,

2'-[1-[(2R)-3-[[1- (4-chloro-3-methoxyphenyl) -2-methylpropan-
2-yl]amino]-2-hydroxypropoxy]ethyl]-3-methylbiphenyl-4-

carboxylic acid,
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2'-[I-[(2R)-3-[[1-(3-fluoro-4-nethyl phenyl) -2-net hyi pr
opan-
2-yl ] am no] - 2- hydr oxypr opoxy] et hyl ] - 3- nEthbelphenyI 5

e e i At
E]hwwlgf phenyl - 4- car bo% I ?g %gg’gwgtﬂ@?ﬁﬁg’gﬁgﬁ%{,ﬁg
[c4;§9XYIiC Pq}ﬁ- (4-chl oro- 3-fl uorophenyl ) - 2-

an1no droxypr oxy] met hyl ]

:E% ﬁg :EJF i gIb%xilic (Zcfiuong- mﬁahﬁApthY%N-z‘
o i R TR —

@Bhwqwmlpheayhd4 carboxylic acid,
1-(4- nethylphenyl) 2- nethylpropan 2-

o7 [arlhl[ﬁi]% 5%5 %aI by b3 oG et 4ryie thy knheny iq@mavethyl propan-
3B 5 oaveroRe By e R NS HRT AR~4-

cagddxylic acid,

2- ylﬁanIno] 2- hydr oxypr opoxy] et hyl ] - 3- met hyl bi phenyl -4 v
2ca boky2RE-3rcl HL- ¢3-9f luoro—4-methylphenyl) -2-methylpropan—

Y ANERSAC) T bR R P o TRaRR e -

eaﬂaaxyhae aeid,
3 ethy 21-11 - [(2R) 3-[[I-(3-fluoro-4-nethyl phenyl) - 2-
52'=[1-[(2R)-3-[[1-(3-fluoro-4-methylphenyl) -2-methylpropan-

g@ygIaIg S NI LIS TR L

ggrﬁgx§1§@0a55&1I (3-fluoro-4-nethyl phenyl) - 2-net hyl pr

opan-

23‘5@@11*27] rzl—h[y@rmmlar[qpem-ehh»hsb—s ~E3QpEEpNERYy Dheny
-4- carboxylic acid

‘EﬁﬂEYl?J(%FEH'BZ‘[S[JI]mla&&ygrmmopﬁéw prhylibinbepyl-4-

8&’&??
%ﬁ% 0] %quydroxypropoxylethyl] 3- propyl bi phenyl -4
3o IboX02R)6-38qi[d ~ (4~chloro-3— fluorophenylg 2—methylpropan-

2 | -[(2R)-3-[[I-(3-fluoro-4-nethyl phenyl)-2-net iyl pr
amino 2—hydroxypropoxy]ethyl] -3-isopropylbiphenyl-4-

é%?ﬂAxIE .NoJ - ydr oxypr opoxyl et hyl | - 3-i sobut yl bi phenyl
it xylic acid,

'ei[hyi[(%iu Fa= [[([ZR)(33fILLI>r&44EzIIé€ﬁ lﬁhéﬁ e%% “opan-

net y propan-2-yl |l am nol- 2- hydroxypropox
yl4-amigod o2y-hiy draxypropoxy]ethyl] -3-(1-

213{:,1%2?)1)%1&3& ni-anhorgs g, Ll yoropheny!) - 2- met hyl pr
%_*BL'[ham(QRI =3= I[‘yiii%ygﬁp@pg%gﬁyy 15 3ad SRA PRI Bheny

- carboxylic ac
y21-2jniino( ER}hﬁdEbkbeebbWI etHy Dt Byhetieyyt Jpler-ay pr
2-yl | am_no] - 2- hydr oxypr opoxyl et hyl ] - 3- (I -
9ﬁ§$ﬁ§W FSp?F}vahenyl 4-carboxylic acid, 25

yI I E\?n &Ig%BE % oxy33p'r4c:)|ro]c%)l og?rﬁwgwaﬁ%ﬁh&%ﬂg’ﬁﬁpaﬁ_z—
ydaahmnyﬂFQ—Hydﬂoxypropody]ethyl] 3—methylb1phenyl —-4-

21 [I E(ZR) 3 [[I (3, 4-dichl orophenyl) -2-net hyl propan-

cg; oxy ic acid

IZ g(:llo €8 Oéi_)&lc}/}!ye_t h¥nethy1n%en¥,|1}fi.Bh,%g%L&ﬁ;ropan_
2291'1 hiflaF)Zghi((ﬁfdfﬁf@ﬂwp/eﬂ]mtlgd“@mw&p%é H?ﬁ.h)il— p

cargoxyllc acid,
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2-yl ] am no] - 2- hydr oxypr opoxyl et hyl ] - 3- et hyl bi phenyl - 4
- carboxylic acid, 213
21 [1-T(2R)-3-[[I-(3,5-dichl orophenyl) - 2-net hyl propan-

yli ant 5(2§)hydr[c;xl Pepo Sy FRERTPPRSINE) RETRE B R oRan-2-

ﬂ]@xyﬂm 2%yHiroxypropoxyl ethyl]-3-methylbiphenyl-4-
LR T s anoxypropoxy] ethyl] -3 methylbiphenyl s~
cg;boxyllc acid,

o -proman- 2 ylhamunol i 2. bydr oxypropoxyl SIS o
g%%%ﬂy][ﬂx%aar@'z[—[fl'] GRiihloY 220 n Bk Iy L BRERY ) ety MPLEY! P
:quhxﬁhMpﬂen&dhﬁébatbpkgmmnybeﬁbylI 3-t - butyl bi phenyl -

r box I|c aci

72 DALTARR) 330 B Lt 45 CRb wpmoot rmeshwhplsny ). -2 e wyilpropan-
RSy 5 Ry aF SXyBFSRoXY I SERYH - 3- TRty inhenyt—4-

3d laelacl d,

21 [ [& & (4 chl oro- 3-f| uor ophenyl ) - 2- net hyl pr
O an[l [1-(4-chloro-2-fluorophenyl) 2—methylpropan-

}_wfg%mlﬂg,gxyl ~RYALQXYBEOROXY) SLIYL | - - LRI RGN -

car

Zarboxy(i2B) 23i8[ | - (3- trlfluoronethyl 4- et hyl phenyl ) -2
- met hyl propan- 2-yl | am no] - 2- hydr oxypr opoxyl et hyl | - 3-

n@fh&ﬂbipﬁahy3 b Tatboxdyd o mo-sit fUll weo peipdremyd s wi2i-oelthy lpropan-—

eﬁ tabl e sg hereof or iFE#nlcalh¥ 20 active f

REMES1 - %ﬂmmﬁmﬁ Yl =i Py tyitiaheny 1-4-

gg&ggk glgrggiahgndgroup consi sting of
21-[1-T(2R) -3-[[I-(3-fluoro-4-nethyl phenyl) -2-net hyl pr
0pantl126(2R) -3-[[1-(3-trifluoromethyl-4-methylphenyl) -2~

g m nol - 2- hydr oxypropoxyl et hyl | - 3- nethylblphenyl 4
me¥ yggygpgg-%cyglamlno]—2-hydroxypropoxy]e thyl]-3-

z%éthylbigﬂnélii Led A Sl P akild uorophenyl) - 2- met hyl pr
a yhamm]ltfcw QAGEERROAE eid Ithareirthwirbaphepyhicdlly

- carboxylic acid, 30

active [ form. ?h?{ﬁQQS chl or o- 4- net hyl phenyl ) - 2- net hyl pr
opan-

2-yl I am no] - 2- hydr oxypr opoxyl et hyl | - 3- net hyl bi phenyl - 4

14 CareXydrgorfd A aim 13, which is selected from the
-[1-[(2R)-3-[[I-(4-chloro- '2- fl uor ophenyl) - 2- et hyl pr
ap51st1ng of

Qﬁkﬂp
2 O S B aPRe L Cre b ish areL e itinropan-
e e e N A
cq@bquylwp @radeian- 2-yl ] ami no] - 2- hydroxypropoxy]
| bi phenyl - 4-carboxylic acid

t,h
%h y[&aéé&ﬁ) §r)f>l1 ~4ce %aBPe3s§%¥°¥lebr2wthylpropan-
1
2_15{1][ HRo 12! ?5?’3%%’?%?2%&2%@?)§T‘5‘-gthyhglp}[‘ergﬁ) 4=
qaﬂﬂqﬂyﬂumpaﬁla,yl]an1no] 2- hydr oxypr opoxy] ethyl]- 3-
nethélbl hen -carboxylic acid, a pharnmaceutically

&Ccdprd R sért[ [1hé3 ek lorordrosthyinhenyd-idrmetdyHpropan—
ZLQQH%%lno] -2-hydroxypropoxylethyl]-3-methylbiphenyl-4-
carboxylic acid and

2'-[1-[(2R)-3-[[1-(4-chloro-2-flucrophenyl) -2-methylpropan-
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15 17. 2'- [1- [ (2R) -3- [ [I-
(3- Chl or o- 4- net hyl phenyl) -2-
nmet hyl propan- 2-yl ] am no] - 2- hydr oxypr opoxy] ethyl]- 3-

2t hyl bi.phenyl -4-carboxylic aci _Rharppceutical |y ,
b s S e P dt a a A
thenly1i20 ak84,2" - [1- [ (2R) -3- [ [1-
(4- Chl or o- 2-fl uorophenyl) -2-
ree tohd pregeartizalllamiceeptabhbpdsak gptbpoegf et hgh]optically
met hyl bi phenyl - 4- car boxylic acid, a pharmaceutically

SHEF s A€ TEREreof or an optically active form

thereof. 25 19. A pharmaceutical conposition
conprising a pharnmaceutically acceptable carrier, and
dScorggeUnd [d2RarP- [¢lL-dBaFmotot 4-k8thplphenyl) -2-

pharmaceutically_acceptable salt thereof_or an
FREIYHPTPPaRr v 11 apinehed eBYdERX ¥R aRexy ke thpl 1 -3~

. . _ L il ed
oSl Bhengdoe TBFBBRLIREVALIEE o CORBERLEN ALY,
@fccamytadll eClkal s tBek @08, o2 arlépphaiIbgeadtBad | Sorm thereof.

acceptabl e salt thereof or an optically active form
t hereof. 21. The pharmaceutical conposition of claim

, er.ei [ Lngredient.is a.co u of
3% e Er e BT F TG G ARG S A S R
m%&agu?bbgaﬁah Lyl Danenb] 03 -RPd Pk SAbpyxy RSEHE f30r m
thereof. 22. The pharmaceutical conposition of claim
rethyhbiphanyhed-carbexyVici agiddi @ mhamacamiimaldy of
any one of clains 11 t 18, a pharnmpceutically
ACEEBPaBLe Saft EREFedt of i CRTHEATY aRhiNf Hogfmthereot.
thereof. 23. A therapeutic drug for osteoporosis,
whi ch conprises a is pharmaceutically acceptable
d¢drr 2ér[land2R) €3+1PD Ol (3-6Ch Towo-otranenfhycliphemy 1) 26 18,
a pharmaceutically acceptable salt thereof or _an
Bth¥AProPaRTZ vl § 3r iR et dofdr QXYREPRRSY h\Afhy 11 -3
| ' _24 £ g i :
hPhgTLeBhensl  £lratiBO IR SR, B Bitiimieurical ly

hogeptabDé £5818 tipopssinbpfamiptiitaldly adtdhies £3rin0 thereof.
a pharmaceutically acceptable salt thereof or an
optically active formthereof. 25 25. The therapeutic

PRovate b TS oR R P Gy i BBl 2% '
AGCh ARG AR [ahinto PO TV ot 0c8h 1 gL an

optically active formthereof. t herapeutic

metly oiphenebpbraasitoxflic sichd23,2 phisemeiceuticaddyi ve

i ngredient is a conpound of any qne.qQf clains_11 t
IGCCBEHLE Rk AT S0t e ey AR5 TO5R Hhereot.
optically active formthereof. 216 27. The therapeutic
drug for osteoporosis of any one of <clains 23 to 26,

Wi ch plsa rmsserkd ircado reompdsartti oms eomptrii sangdef f er ent

t herapeutic drug for osteoporosis.

pharmaceutically acceptable carrier, and a compound of any
of claims 1 to 18, a pharmaceutically acceptable salt
thereof or an optically active form thereof as an active

ingredient.

20. The pharmaceutical composition of claim 19, wherein the

active ingredient is a compound of any of claims 3 to 6, a
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5 28. The therapeutic drug for osteoporosis of claim
27, wherein the different therapeutic drug for
osteoporosis is selected fromthe group consisting of

3;&3%%.&9%%%%?3 %ﬁcep ggge sa&re%ﬁ @gognbr axléﬁglgafiy

epar ation or none preparat on
efdt g F At ad@Heif . preparati on, an anabolic steroid
preparation, a parathyroid hor mone preparation, a
calcitonin preparation, a bisphosphonate preparation

d ipriflavon ore par ati on, . et hod for .
al Si5eRe 1" RaRbRSTsifR: 8sclalfl ¥ s uitrgin the
%@J@%ﬂd&%ﬁwtlsOfa EAIRAD G OfaBNOrN®f Flaims 7 to 10,
clainms 1 to 18, a pharmaceutically acceptable salt
tdughaﬁmameuancaﬂﬂycabbypaableesémtnthéeeeﬁforoamxoptically
pati.ent w th ostegporosis. 20 30. A calciumreceptor
AREYE T ShEERSEng a pharmaceutical |y acceptabl e
carrier, and a conpound of any one of clains 1 to 18,

a pharmaceutically acceptable salt thereof or an
Qz.i Tdle phathaceuitacalt bempobsigsonanofictlam b, wherein the
i ngredient. 31. The cal ci umreceptor antagonist_of
Achivie3dnoxeeient Lhea a@mpvéndn@f e%lmén‘?n$ oh egsund to

f a h catl
gcde%{ggxﬁe gaﬂl t? ﬁgié ?g%ﬁa%llp gg éo)EL) Cg%:tél{/ean
foprincahereattidd. £obA Eﬁéﬁéélfn receptor ant agoni st of
claim 30, wherein the active ingredient is a conpound

of any one of clains 7 to 10, 217 a pharnaceutlcally

cept Rle saI% th reof or an,_optical tlve form
2ier BotRegandut sz GEES FOF, SRLEMUTSHT nofii e Gptilses a
ghauﬁhégutm/esn?,naées é‘EiéVéatf‘:géz?d'&m d ScpRIAP W any

of any one of clains 8, a pharnaceutically
gueeptfableimal 1 thel&ofaophawmacgntxnalsyzﬁnqantahﬂansalt

thereof. io 34. A calciumreceptor antagonjst havin

éHeFG:B@ ol a8 gptically c?‘E:HY%c%b‘FBr'a}ﬁ&geébéoma& i3 active

gﬁ EQB gkch is not less than 10 times the I C50 val ue
an inhibitory action of netabolic enzyne P450. 15

35. The cal ciumreceptor antagoni st of claim 34,

wherein the [1C50 value of the calciumpreceptor .

4At agbAi Sherapeutbn druGofor |eskeqRaresico Ctﬁo fime3,

W20 YA! pE. OL AL NN A O Qo dEARY iy one of

enzyne e Ca C|un1recep or antagon st

ehaifs 33, t¥he] e Nphdrena @i B 116, QAP atAR0 salt thereof or
CYP2D6. 37. The cal ci um receptor antagonist of claim

88, ophicel by t detivetEdvon | thexreofive P450 i s CYP2D6. 25
38. A calciumreceptor antagoni st having an |1 C50 val ue
of a calcium.receptor antagonistic action is not nore

bbanTRe 1t ndtapdidi @adde ko2l di ptinditNicH cakim 23,
action of the nmet abol i € enzynme CYP2D6 is not | ess
vhanein Mhe active ingredient is a compound of any one of
claims 7 to 10, a pharmaceutically acceptable salt thereof

or an optically active form thereof.

26. The therapeutic drug for osteoporosis of claim 23,
wherein the active ingredient is a compound of any one of
claims 11 to 18, a pharmaceutically acceptable salt thereof

or an optically active form thereof.
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30 39. The cal ciumreceptor antagoni st of claim 38,
wherein the 1C50 value of the calciumreceptor
antagonistic action is not nore than 0.1 pM and the
| C50 val ue of the inhibitory action 218 of the

nmet abol i ¢ enzyne CYP2D6 is not |ess than 10 M 40. The

CZ} CiEHB rafaigduta 34y Forobs2Yp8R8set 6kaLAT e of

to 37, wherein the cal ciiumreceptor antagonist 1s
debxinhetB % 26 amhich dlsaused3@otrocd8coditantPise with a

secr et agogue conprising a pharmaceuti cal , acceptable
c%ﬁ#’eee‘?eq'ﬁ%d:?‘fr@&%}ﬁd NIk PToRETEPPRFEFA8 -1 to 18,

a pharmaceutically acceptable salt thereof or an io
optically active formthereof as an active ingredient.
2% . e RAdrapeuttiagdgug @Gbrcbaicavidrovherefncliim 27,
active ingredient is a conpound of any one of clains
Fheyedn fhepddfdgenti Chrrypautipt 4518 EaF (oS tRIRQTOBYS is

ical acti f X of - 43, _The PTH

Sl RREE AR EOMLRERSOhe 4 Bl Lhenc, o

ivigiaedine Dt prépare@iBayYnd OLtafynORepPépatatidn,/ & Ekihle

a pharmaceutically acceptable salt thereof or an

Sermealel preperatiprie £0rasthegenfantagombst Peéparation, an
et.agogue _of .claim4l, ,wherein the actj

PREERAiEne trEoA  BREBARALHF  arg BIEA DY ETA OTENS

PreparaphantBacehi€atb) i ACSLROAPALISR! ta RIS spiorfdte

optically 25 active formthereof. 219

preparation and an ipriflavone preparation.

29. A method for treating osteoporosis, which comprises
administering an effective amount of a compound of any one
of claims 1 to 18, a pharmaceutically acceptable salt
thereof or an optically active form thereof to a patient

with osteoporosis.

30. A calcium receptor antagonist comprising a
pharmaceutically acceptable carrier, and a compound of any
one of claims 1 to 18, a pharmaceutically acceptable salt
thereof or an optically active form thereof as an active

ingredient.

31. The calcium receptor antagonist of claim 30, wherein the
active ingredient is a compound of any one of claims 3 to 6,
a pharmaceutically acceptable salt thereof or an optically

active form thereof.

32. The calcium receptor antagonist of claim 30, wherein the

active ingredient is a compound of any one of claims 7 to 10,
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a pharmaceutically acceptable salt thereof or an optically

active form thereof.

33. The calcium receptor antagonist of claim 30, wherein the
active ingredient is a compound of any one of claims 11 to
18, a pharmaceutically acceptable salt thereof or an

optically active form thereof.

34. A calcium receptor antagonist having an ICsp, value of a
calcium receptor antagonistic action which is not less than

10 times the ICsp value of an inhibitory action of metabolic

enzyme P450,.

35. The calcium receptor antagonist of claim 34, wherein the
ICso value of the calcium receptor antagonistic action is not

less than 100 times the ICso value of an inhibitory action of

metabolic enzyme P450.

36. The calcium receptor antagonist of claim 34, wherein the

metabolic enzyme P450 is CYP2D6.

37. The calcium receptor antagonist of claim 35, wherein the

metabolic enzyme P450 is CYP2DS6.

38. A calcium receptor antagonist having an ICsy value of a

calcium receptor antagonistic action is not more than 0.1 MM,

and an ICsy value of an inhibitory action of the metabolic

enzyme CYP2D6 is not less than 1 uM.

39. The calcium receptor antagonist of claim 38, wherein the
ICsp value of the calcium receptor antagonistic action is not

more than 0.1 pM, and the ICsp value of the inhibitory action
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of the metabolic enzyme CYP2D6 is not less than 10 HM.

40. The calcium receptor antagonist of any one of claims 34

to 37, wherein the calcium receptor antagonist is described

in any of claims 30 to 33.

41. A PTH secretagogue comprising a pharmaceutical

acceptable carrier and a compound of any one of claims 1 to

18, a pharmaceutically acceptable salt thereof or an

optically active form thereof as an active ingredient.

42. The PTH secretagogue of
ingredient is a compound of
pharmaceutically acceptable

active form thereof.

43. The PTH secretagogue of
ingredient is a compound of
pharmaceutically acceptable

active form thereof.

44. The PTH secretagogue of
ingredient is a compound of
pharmaceutically acceptable

active form thereof.

claim 41, wherein the active
any one of claims 3 to 6, a

salt thereof or an optically

claim 41, wherein the active
any one of claims 7 to 10, a

salt thereof or an optically

claim 41, wherein the active
any one of claims 11 to 18, a

salt thereof or an optically
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