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

antagoni stic action, a pharmaceutical conposition
containing the conpound, particularly a calcium
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orgahisms. When this value falls to not more than 50%, tetania
occurs, and conversely, when it increases by 50%,

20 consciousness is clouded, both cases threatening the lives.
For maintaining calcium homeostasis, ducdenum acts as a Ca
uptake organ, bone acts as a ca* storage organ, and kidney
acts as a Ca’’ excretory organ. These Ca®' kinetics are
controlled by various hormones generally referred to as

?% *“calcium controlling hormone”. Representative hormone includes
active vitamin D [lg, 25(0H)2D;], PTH, calcitonin, Parathyroid
Hormone—Related Protein (PTH-related Protein (PTHxP)) and the
like.

Bone plays an important role not only as a supporting

30 framework and motor organ of the body, but also as a storage
organ of Cam} which is its constituent component. To fulfill
such functions, bone tissues repeat formation thereof

(osteogenesis) and absorption thereof (bone resorption)
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t hroughout the entire Iife. For osteogenesis,

ost eobl ast derived from nesenchymal cell plays a ngjor

role, and for bone resorption, osteoclast derived

from hematopoietic cell plays a major role. The

mechani sm of ost eogenesis includes osteoid 5 formation
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enzynme and the like) to pronote osteoclastic bone
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resorptlono Ca 2+ in the distal convulted tubule
andbages v ditas psOH)iningt the neDergtht hE Preoentibte bone while

t ubyl, reb ing the roduction of active
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organic matrix decomposition enzyme and the like) to promote

osteoclastic bone resorption, whereby Ca?* is transferred from
25 the bone into the blood. In kidney, PTH promotes resorption of
Ca?* in the distal convulted tubule, and activates 25 (OH)
vitamin D3 in the proximal tubule, thereby promoting the
production of active vitamin D; [lq, 25(0OH):D3] having a
function of promoting resorption of Ca®?* from the intestine. It
alsc suppresses resorption of phosphorus. As mentioned above,
PTH directly or indirectly increases blood Ca®" concentration.

When blood Ca?' concentration increases, calcium receptor

senses it, immediately suppresses secretion of PTH from the
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into the blood [Brown, E.M, Honmeostatic mechani sns
regul ating extracellular and intracellular cal cium
net abolismin the parathyroids, p.19, (1994), Raven
press, New York]. Secretion 5 of PTH is al so
suppressed by active vitamn D [la, 25(0OH) 2D3].
Because PTH is a hornone assum ng an inportant role in

cont perdthygofa FranPtabebésdasandnbofRuiRt 8PQtd>SMo be supplied
attenpts have been nade to apply PTH to the treatnent
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addition, it has been reported that intermttent
adRPei dbkeamishent FumHnissurtion wisPEHiMitdamegrndriases
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metaphyseal cancellous bone highly susceptible to the effect
of endochondral ossification, though associated with abnormal
findings such as hyperplasia of epiphyseal plate cartilage,

25 fibrous ostitis and the like, and in marked promotion of bone
resorption and decrease in bone mass accompanied by
rarefaction of cortical bone, in epiphyseal cancellous bone
where the effect is small [Bone, 16, 477-484 (1995)]. 1In
addition, it has been reported that intermittent

30 administration of PTH results in significant increases in bone
mass and bone trabecula in both epiphyseal and metaphyseal
cancellous bones without increase in osteoclast or decrease of

cortical bone.




treatment with PTH pronotes cell growh as conpared to
along tinme (18 hr) treatnent (Calcif. Tissue Int.,

55, 208-215 (1994)]. This suggests that sone of the
actions of PTH on osteoblast are tenporary and that
expression of the action by the treatnent for an

extrenely short tinme may be related to the fact that

sust ai ned LOSE I afd in ' '?ﬂk : .
adninistra??gﬁgg§£b$%#?E %?33"5%%&?&%% ergﬁttgﬁ%iSSSCthken
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resulted in significant pronotion of differentiation

20 GFmdBigHAHan fdPPE cipviivn Bfowstiffgeeriastipns on bone
viot Qg Fddl I's considered to not only prevent decrease

in bone nass of osteoporosis nodel, but also has a

bone mass Isbdover et eff efirtheencoarbfiahithebugh riexdytigation

sufferj fr.om mark decrgegase in _bone SS. nski .

ot S, 0 acedTnBE P s G e dpBEOR g SotPF (AL Loy ng an
to 90-diyrcolestpSPimait alysdenetiet tROShcOMA 0ECPTHWadidds
sho&%gﬁgﬁn obvi ous decrease in cancell ous bone, for

15 1PAoRT 4 R 1Ee25BRRt e e Fhsy Pa)e ZpRogdgf that

pY osmddAneal 2861 &0AENSH Sort M thBPL Pi | R 19Ea DA rat
resorption were observed during the period of from

vvee"_ka]_f}’ aFéaV\E%RUJ].‘EFCB GFaF?E?nq Ashsbikitorpfoft géfferentiation of
adnd dYie3bhi @kt Oha %‘Ié%‘é"l? g%ch GLeased, 4aNS on"Be Soé:‘:feoagﬂégis in

twice the bone mass o m oper ati on group
[ Erfdideri nohbgsepei32d BRB-a83ich 1893)dhe Theyt Hahe afstB hr as

repQr.t that, .in.this .experinent, estroge n C
b e, Bl Al eRa T R R BLEE pir R R 0%, Sd ferent iat ion
Laugedsbyoleart antopyonitiofli 6f Jieogbavsifdreasersn

bone mass, unlike PTH They analyzed in detail the,

corti cal PEBndS ofonsddered jet ineEnpRLy REaveahddecinige in bone

mass of osteoporosis model, but alsc has a bone mass recovery
effect even on an animal already suffering from marked
decrease in bone mass. Wronski et al. intermittently

2% administered human PTH (1-34) to 90-day-old SD rat at 4 weeks
post-ovariectomy and showing an obvious decrease in cancellous
bone, for 15 weeks from 4 weeks post—ovariectomy. As a result,
promotion of osteogenesis and inhibition of bone resorption
were observed during the period of from week 5 to week 10

3¢ 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 alsc reported

that, in this experiment, estrogen and bisphosphonate
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i mages showi ng pronoted osteogenesis and bone nass
increase on 5 the periosteal side and endosteal side
by intermttent adm nistration of human PTH (1-34),
based on which they have <clarified that the increase
i n cancel | ous bone due to PTH did not acconpany
decrease in cortical bone [Bone, 15, 51-58 (1994)].

10 Fyrbbenray %eck@éﬂ(iilrg%oﬁé Rlss RAUSE q{}orota@giéb'@gmy but did

intermttent adm nistration of human PTH(1-34) or _
huma@ePTHioy ingzyagsidebonetmagd y vahike dildaseThqy poatyzed in

mass d@t‘&i?l 5 @or’glocﬁae_l.'a-glgﬂg ngf ﬂ;hiisn %{:ﬁgzsﬁuehﬁ syst and found

conpressi on strengt endi ng ength, ich are
i ndi ¢magerd shoréngybsianed, oofecgmneeis cusl bbnbomess increase on

[ Badocri nal.o 29,..421-428 99 )%. n%ycor i cal_.bone
| B P R pearade 000 (Rt e0 ] 1180y, PhpeieceRt
ver t atmiali sthation AF HusetssmO (abeyp, lsisedeoTwhisthovwEey have

an obyvi gus hone nmass increasing actiqn in )
expe‘fjraﬂ:é#llﬁg HEPS, 10ErHTs 101 AYRSRIIgEPi BeRe &g to PTH did

ONYOhdYY akTokPAS) dockbgsd et loetide) Hdneonsbid ONS, 51-58
expected in actual clinical applications. M zoguch
st udi’@§4Mhet her or not a pharnacol ogi cal effect is

abserved hyrthBLASIE ! MRBEK A SLAALLAN. ‘}feBE’I'de Qe

mhen PTH in blood, which is considered to be one of
t he inderpitterds pdnbnidteraftden oftimopor BEH s(1-1343 or human PTH

si gy LggAntl oy LNEL easad a%”dnconacéeugedb§$aha%§ b€ also a
bone mass 1 ncreased as-uslal fﬁ%urna 0 e5apanese
Socdety-defferBene Norxyeaseelnycompesshon pfrreddth &% bending

(199 . Takap.et al. , have studied the frequengy of

T PP RRRIGGt PRE P i dnines (48| Do st aRTARRR o P qAgfel Lous
of pofe Enwekihdlogy? Weekssdio-42@aliidyi)jabndSEaF R bone
pronoted bone resorption but dose-dependently 30

i ncn[%as?é?i‘et Hérgon&egass8f JHPAmdd 81 bR of Fheertebral
NEt@&Qal' SHY di‘é@ussé& éml slnc@‘?l%g%ﬁolz;gaqﬁ)o})rrious bone mass

suggesting possible effectiveness of clinically
usetnfrdasing r aefuionc yn expirimental i grimalke Yariaysi ng

achj . t the 5 possibility,of PIH.for

ok TR SPRTS  obdfion B8 Rdleds Bufl ettt
Phecdrodat opstexplecpedt e nepads atlinisiadopppy Dikdat iohs . Mizoguchi
pos

tovariecto ost eoporosi s, which .increases hone
eSS A B AT AT ST Hiftle % PREFIREPIagigal of foct 1s Gbserved by
intermittent administration of PTH, even when PTH in blood,
which is considered to be one of the factors responsible for
osteopecrosis, has significantly increased, and concluded that
25 the bone mass increased as usual [Journal of Japanese Society
of Bone Morphometry, vol. 5, pp. 33 - 39 (1995)]. Takao et al.
have studied the frequency of PTH administration and reported
that administration of once a week for 12 weeks to healthy rat
scarcely promoted bone resorption but dose-dependently
30 increased the bone mass [Japanese Journal of Bone Metabolism,
vol. 12 (Suppl.), p. S343 (1994)], suggesting possible
effectiveness of clinically useful low frequency

administration. The foregoing achievements suggest the
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5 These results clearly indicate that intermttent

adm ni stration of PTH woul d enabl e treatnent of
osteoporosis. On the other hand, PTH problematically
requires injection as an admnistration route, which
is painful for many patients. However, an orally

adm ni strabl e pharmaceuti cal agent that can 10

| nt e;p%‘sﬁﬁ{‘h'% bg%ﬁ?sfeorp hEkEQCe NP diahk Ofhd %rBJn?%jnd S
greatly expected to becone a therapeutic drug o

ost egpergsesiionwdred fdrs thasededmentnew podtimenopausal
rrech%gjagcr}n di f f.er ent frtom that_of the above- rrenktli'c%nel%cr
PTH and° Eonventi Shdi®Earer tonTdY CAePRIRG é8ept o1 hgreases
G pr bbeé maaeUphe dd¢aeapesr bondi filctlbe i Satel.oOned as a
nmol ecul e egsential for controlling PTH secretion, and

whi ch penefPate et FS netRAtdne 1794 Faess thabindF e RAFEFRim

I eCepliniGaRst 84S o pA 78 RPaBE L UBreAEdnt NOMNSs¥8Uporosis.
am no acid honol ogy with bovi ne cal ci umreceptor.

Hune? @ er-ber mecept BFH coralilematicably argeires éraprkion as
OXUI BF Qcnlindbe £k {LRILOR CONHih 0O Pl Hh2 A RRngChABients.

a cell nmenbrane penetration region consisting o
am nevereds amdrally admirimdrabherplogimagbatrigadgpgant that can

cQnsd St 16.am no acj.ds. Expressi.on of |Gl
recelp%gr gggérbtégn lﬁ%ﬂena elEJT%pg?Ié? riltfr&%éoﬁllann(??%ﬁl&dﬁgeny?reatly
t hyreipgc€ed etd bebbmé e athdrizbeutikairug2bf asstwepbrasis n which
bone (%gne marrow cel I s). Wien cal ciymreceptor i

bourtd RRTRY £ PoRRY AIcHPaBeekeBien SATPTaR fRgn That of the

act iapat-esmetaspbal PRASRACcbAvERidigat £&Tohhin. G
protein, causes production of inositol triphosphate )
and i ncr E43E1VT Tesephetl iulaC eaoPa it GrERheY HGSGRtor . which

and ;8Scfod 2B bl 2 mieIRRS S§§§§ci%qc E8L! Ah @61 0Ty pTh

[ Nature, 366, 575-580 (1993)]. As nentioned above, a
phapaereticn; akndgevicht hatetratids cellaunibraneof wimes. Human
cal Séyﬁ&negrggg 'Edr %rongigp arorgzaﬁ%L}‘ﬁl gmalnoa%%rj].&st Il%d sh]pws 93%
ant agoni zes cal cl'um receptor, ‘renoves suppreSsion o
PTHarbirge et bomd logpaw ath\atihegbabdiwelresepiaosxd Human

pronotes secretion of PTH 1t is considered that, if
t e NGO RP SO O TACPRBIFERIPT PnlAEIR A (EEBIAHTIgXtFacel lular

VONERSilonAbbRSE S iRgOBE | EILO Usli%oaRdidd!l @F Bbli1 eithdbYankt S
ant agoni st is expected to show the sane 5 effect as
t hRENSEEIFHY H9PLPAt eoraitdpg afind M iniae i i 98f apfe C

terminal intracellular region consisting of 216 aminc acids.
Expression of calcium receptor has been found in
parathyroid gland, kidney, thyroid C cell, brain and the like,
2> 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,
30 suppresses secretion of PTH [Nature, 366, 575-580 (1993)1].
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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and a pharmaceutical agent extrenely effective for the
treatnent of osteoporosis can be provided. In
contrast, cytochrone (cytochronme P450, hereinafter
P450) is a protein having a nol ecul ar wei ght of about
50, 000, zo which contains protohene, and its physica
functions vary over a w de range For exanple, it has

a fu | various reactions
in t% ?.E.‘é&{ Pé od?‘;gge}ﬁbe &ﬁgl ?]g td: %es secretion
fam lof 8rfHP436 {Q\@nsllﬁeaédlﬂm:rt aﬂttl&flb)ﬁlfagoﬁﬁitnfwﬁﬁﬂlon can

drug .net abol i and nvol ved in the net abol ism 15

of MRS EOD 6’3889 P%e%ngearﬁ@t%%ﬂbﬁ??mwas y and

met ahakéeani fueAely Pni©f 26¥B4ERi41S 1adBkpd sl @d, shdW@ the same
I_s accunul ated in _the body and may exert a

drug i
st%oﬁﬁg?‘fﬁ‘ 13Fe fRAt m&#&#naylnt&mebmﬁehﬂhawwtaon of PTH,

weakahihi Rinkehycaflicln 2hehPoBLAbAl idrrbinel i Q) Qhe
CYP2D6 is desirable as a drug. 20 Heretofore, various

con‘pBﬂ?'&‘@e%e?%IOSé?@OeaSP@aﬁt@gbhﬁsm@Vlﬁade been

reported. 19PE6L [ a d .

repr esent (:e[d ‘g Ilf?%% 5 c\S/j}\/l[rr?g?éf g?%ﬁchgp@g?%#ﬁﬁelﬁftﬂ
25 wWiErOdi n‘;sﬁalmoaceyh mung F] inelé.‘c:tﬂlaere.i@hﬁm:f Xboat e50,000,
egc d etc X2, . X3 4 are each
il b SR s EE R e LIS PR o AR ey over

mentd erdd. ralrrgeadCb‘dﬂ @xamp 16 PO hae 5emzm&&ehedfta/n teimeyme
fol |l ow 7 fornula f(X(CH A  PPO xr~"TI "NrD
X3 WREPEYFING VEILPYs Ractiops|in ¢hsy drpg mtéhelxsmar éYPZDG

eacbe1ByGHMROIRB, LAY MNiQYCor PE5d Cli*wjrﬁg% %ﬁlﬁortﬁﬂg enzyme
X3 and X4 are s each hydrogen, al kyl etc. (WO

02/ $830ymans dirag el 1wy tanst dor envcalwge;inpe;ume metabolism
hePbeSEE @oﬁ%oﬁ% f %&Wé‘%w&oirﬁl%bﬁtmg the metabolic

function of CYP2Dé is administered, the drug is accumulated in
the body and may exert a strong influence. Accordingly, a
compound having a weak inhibitory action on the metabolic
function of CYP2D6 is desirable as a drug.

20 Heretofore, various compounds useful as CaSR antagonists

have been reported.

Specifically, for example, a compound represented by the

following formula
/\|/\N><(CH,)1—A
. l cx-‘ .
x5 X
L

25 wherein A is aryl etc., D is C or N, X, and X5 are each
hydrogen, cyano etc., and X;, X3 and X4 are each hydrogen,
halogen, Ci4 alkyl etc. (WO 02/38106) is mentioned.

In addition, a compound represented by the following
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X™HI 1l Y ,-A, D4 DUD i D=D wherein Ais C
or NN Dis C or NN Xis cyano, nitro etc., Y is 10
chlorine, fluorine etc., and Ar is phenyl, naphthyl
etc. (WO 02/07673) is nentioned. In addition, a
conmpound represented by the followng fornula :40w
15 wherein X is cyano, nitro etc., Y is chlorine,
fluordRgueic., and Ar is phenyl, naphthyl etc. (JP
2002-536330- T, WD 00/ 45816, 8 EP 1148876-A, US
6417215), and a conpound represented by the follow ng
formula ~YNXH, Y¥7 RA HX~/ | X5 Xz X3
wherei n X1, , anaiLys—are each H, hal ogen and
the like, 5iYl a coval ent bond, or a

non- sub |tu ed ga'ﬁuiubstltuted alkylene etc., Y2 is

a non-su or a substituted nethylene, Y3 is a
coval ent b nd DO etc., R3 and R4 are each

i ndepen nﬁxhyl "ethyl etc., R5 is aryl, fused
aryl etc. 7 is H OHetc., RBis H Cl_4 alkyl

etc., A and are lo independently a bond, CH2 etc., G
is a coval ent bond, CHRG6 (R6 is Hetc.) etc. (JP
200MPreaR1ATiS \imYdopse56P iEPC107dDagh and Ys F3059Eh)

ar e ?erdcya%% %tQaSFi aE.Us WO%F @E{%om‘?ﬂnﬂg and X; are
represented by the | om ng Tornula
5 each hydrogen, C;4 alkyl etc. (WO 02/34204) is mentioned.
Furthermore, a compound represented by the following

formula

wherein A is C or N, D is C or N, X is cyano, nitro etc., Y is
10 chlorine, fluorine etc., and Ar is phenyl, naphthyl etc. (WO
02/07673) is mentioned.
In addition, a compound represented by the following

formula

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

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



Y~Y~ YZ.NXG A 8. R 13 RRR8 H X 15 wherein X is a
followwng formula XZ RZ N X3 WX4 (la) wherein X1
X2, X3 and X4 are each independently CN, NO2 etc.,
then Wis Rl, SO2R, etc., RRis H Cl1_4 alkyl etc.,
and the like, 9 Yl is a covalent bond, or a
non-substituted or a substituted alkylene etc., Y2 is
a noppsubsddiditacdydrea 7oyt iy ed nethylene, Y3 is a
coval ent bond, O etc., R3 and R4 are independently
met hyl FO@PQFWC‘ ef?E!f?S%edsbheﬂEﬂr dadybwifg Sodmgla
heteroaryl etc., R7 is H CHetc., RBis H Cl 4 alkyl
etc., A and B are ea&? dependently a bond, CH2
etc., and Gis a g ondp. CHR6 (R6 is Hetc.)
etc. (JP 20 %Virwgggh‘r s 87 B5241, EP 1069901- A~ US
2002052509- |SR€ dtibed. As a caSR ant agoni st, a

ed by the 10 following fornula R7 H
G A-B-RS R3 R4 wherein Y1 is a coval ent
bond, f;, , Y2 is a non- substituted or a
substl ted netiylene ClL 4 alkyl etc., Zis a
coval ent bdfd, O etc., R3 and R4 are each
i ndependent 'y nethyl, 25 ethyl etc., RS is phenyl,
nap t G i c len 0 : [ ;
na P»tsh'&{elﬁ £ X6 8, % CONALENG,D @thg{,i gaﬁge%ﬁs fhe like,
abkyh @ COAaBe1nfmh@t191,|grca—|2©HEpuhstma;Iednor rosdbstituted
)eéc ’lk?ﬂgng( et% a {20|1|SO\N| nc%'x E:n%l'@u‘yed %r SUI%S\tl‘)t(L?iteyv

methylene, ¥; is a covalent bond, O etc., R:; and Ry are each

independently methyl, ethyl etc., Rs is aryl, fused aryl etc.,
R; is H, OH etc., Rg is H, C;; alkyl etc., A and B are
10 independently a bond, CH; etc., G is a covalent bond, CHR; (Rg
is H etc.) etc. (JP 2002-510671-T, WO 99/51569, EP 1070048~A,'
US 6395919) are described,
As a CaSR antagonist, a compound represented by the

following formula

r 17<sz )/\ RN

|3

15
wherein X is a following formula

(Ia)

wherein X;, X;, X; and X; are each independently CN, NO, etc.,

then W is Ry, SO;R; etc., Rz is H, Ci.¢ alkyl etc., and the like,

9



20 wherein Wis Rl, 502R1 wherein Rl is hydrogen, Cl_4

al kyl etc., and the like, X1, X2, X3 and X4 are each

i ndependently CN, NO2 etc., R2 is hydrogen, Cl 4

al kyl etc., and the like (JP 2001- 523223-T, WO

98/ 45255, EP 973730-A, US 6294531), a conpound

represented by the following formula 10 Ri,, Yi R6

Y2. NrR4A aH:&ralB%tM@ﬁ&' r&rR;x hénﬁéﬁgsthGted B2 hSsubstituted
hydroxyl group etc., R3 are each | ower al kyl

et c.2lKydens stbst Yo uted waphsnhmtltugaﬁsw tautselds pharned

etc al kyl ene Y448 al.k j S
al kynfet\ﬁ 13?1% 2kl !rngox e%lg czbc(rfldP QO%JT?B'Of% %dsl',d'v%re
97/ &?%ﬁenﬁalmldaﬁﬁhﬁl UShe022884,) Rsals:dmeundryl fused
present ed by the oIIo n f or mul N-
erhéaliﬁr%af%l fir o % drog‘%ﬁs {’IC 17403 ﬁgyblerf
al kyalnd B0asd (haphAindié‘pd?hﬁﬂ}th.y zﬂ&:ﬁhﬁhytﬂﬁbtc, , rands G042 a
and n f 1-3 (JP 2002-522499-T, WO 00/09132
11156739t bgﬁ&  CisniRsund B epredeRted P ¢RB2- 10636-T, WO
f ol bovsngn ff, OEBUL G69907-a,! UD 230 0%29bELH N sXdbScEMRR
etc., Yis chlorine etc. Qis hydrogen 15 etc., Wis
oxygen eths & ER$R amt@segeﬁtetq: coaﬁeuwur@pzeaerew by the

gpogoﬁggg%% forni3 00/ 09491, EP 1104411-A) are
descri bed. "Maxi ne Govven et al. adm ni stered a conpound

having a CaJR aftagonistic action, which is called
NPS—2143 1 O-~N CN OH H NPS-2143 to OVX
rats )/l]gcfr 8 bg concentration and bone
densi‘ty t of2 reb t'estisng t he effect of

NPS- 2143 on ost SI s, and reported the results

t hereof (The Journal of
wherein Y, is a covalent bond, alkylene etc., Yz is a non-

substituted or a substituted methylene, C;-4 alkyl etc., Z is a
covalent bond, O etc., R: and R; are each independently methyl,
15 ethyl etc., Rs is phenyl, naphthyl etc., G is a covalent bond
or C-Rg wherein R¢ is H, OH etc., Ry is H, OH etc., Ry is H, Ci
alkyl etec., A-B moiety is CH:CH,, a covalent bond etc., and X

is a following formula

X,
X;

Ry X
WX

20 wherein W is R,, SO;R; wherein R; is hydrogen, C;-s alkyl etc.,
and the like, X;, Xz, X3 and X; are each independently CN, NO,
etc., Ry is hydrogen, Ci4 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



5 dinical Investigation, vol. 105, pp. 1595-1604
(2000)). According to the report, NPS-2143
significantly pronotes release of PTH, but it did not
show any direct effect on osteoblast and osteocl ast
invitro and was free of bone decrease or bone
i ncrease. One of the reasons pointed out 10 therefor
is too long a half-hif of NPS-2143 in blood. That is,
when rat PTS ( ?4) 4adm nistered to OVX rat at the
dose ?‘%f ,rﬂg %ﬂﬂtconcentration reached the
peak of about 175 g/m*3in 30 mnutes and returned to
t he ori gi nal Hﬁyel in 2 hours, but when NPS-2143 was
adm ni stered at the dose of 100 15 Eanol/kg, the bl ood
PTH eneeent ratipnrieaghed ahoud nllh '
m nut es and Eept igcreasfnggaﬁ% sho@ggig%gﬁ i4%'bé?n?nd]h
even®te §36tr dover el kyFhetJoumaals ofub@tifiieed naphthyl,
I nvesiygat:| 1 1595 2000) , .
espepialI&hggdf%%%FIF?g?'?$ﬁ g?‘?%ggépgn%ggfhgzﬁﬁogékylene’ s
cncentatdy leme Gind\RSL P Ik gensekf. QP BA91A%H rAsa-Nediat
t he f I h m even 8 hours
afté*gﬁﬁgsgaéﬁﬁ?$€§%?#%n$%|%ggégg 4 hours |ater when
t he a compemd atepeasaenan®yl@ha gf &l 1 inger emninhe
undet ect abl e | evel. The above-nenti oned Maxi ne Gowen
et al. reference teaches that a cal ciumreceptor
antagonift aving a too Iong‘Bgfod 2s half-life

5 n

provi de as in conti us adm ni stration of
PTH, wher one massig€r dhse d&hhor—Be expect ed.
Thus, nost ' 8, CORgven i onal cal cium receptor
ant agoni st s conti nuou i ncrease the bl ood PTH
concentration and cannot be expected to provide a

SulAGIAN! xO8L SpAGRCRLS POOTR! LOg, SE e Toech? s

convent i onal crum rec’ep
eprwsentedidphenglf chdpiiigg Beenulm ifd p-R2arddb nRes 1-3 (JpP

o 5P SRAF TS G PRUIRADZa, BF THAd) eftr 1 |5 C1 6

s al lepp@iiRdihepe8sdn €L b9akky | £ O QA ngt SormdTR S
hydroxyl group etc., R4 is hydrogen atometc., R5 and

R6 are Cl_6 al kyl group

Y. W '/Nj ~ :::
{CH)n
p D
Q
wherein X is cyano etc., Y is chlorine etc., Q is hydrogen
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



etc., R7 is optionally substituted aryl group etc., X1
is a single bond, Cl1 6 al kylene etc., X2 is
optionally substituted Cl- 6 alkylene, X3 is a single
bond or optionally substituted Cl1_6 zo al kyl ene, and
X4 and X5 are linked to forma single bond, nethylene
etc., which has a superior calciumreceptor

ant agoni stic action, which can be adni nistered orally

and cdaty ncrease bl ood PTH
concentr g ; ntermttently, is
di scl ddéd ¥ari son of the

activitiesepf a cgppodhd within the scope disclosed
in this publicati 23 t he conpound of the present
i nvention, the coﬂg%' of the present invention was

surp£é§£ﬁglx found_ to have a higher activity and to be

a conpotnd FaAsg 1 rodereasiRrsi bnof sersceRtintirneand bone
et adesliey 20n RGO cLXPHB tHRVEY She LRELE: Y MBRL 2143 on
many reports on such an effective conpound, and
furt?ﬂﬁeog?Eﬁﬁ}ﬁrsaﬂés¥?ﬁgﬂtqg $k¢ omaud tof theredinu@hei bmrnal of
The quiasest 1RVERLLLD: G TR oat PJ?VE?[ nﬂsfs—ﬁ%'ﬁg.og?%o ).
having 25 a superior cal ciumTreceptor antagoni stic

action, wicexdinnm te thedmrepest enPG-214d |sigandicantly promotes
I Nt @LR1 I and which.can increase hlood P
conce%%gé?ei%gnigﬁlﬁsgbc}ln ilﬁ:ucg)ﬁél P4 RHF e GiEesht Fitecther

pr esehechImsenand rosdtledelabibimiviRE6VikH R@safree of bone
pha&ggg%ytical conposi tion Eernitting or al )

adm Ri Strat PhrPoRmhiteRLEBHDr | SRS oB(hehreaspdeintedmut

rhi thedeforf 19Ctdo/acay 2 AABFANGU bE 1U91433id B1Ra. That is
di sease accqgganylgg abnormal cal ci um honeost asi s,
S

suctPemdagsPEh Jdrddl swanasmiaiatenachitdi @ rat at the dose of
ost# OBy, .~ 3P Bk O I tis,..bone fracture,
osteggg?gf{ggigé g??oé%ﬁgéq' %Eﬁg 0 cé??r#ﬁ?iefkagﬁeﬁb%?t 175
di KK, inFfordbuhgpearrshireenioed Sy mHe o gizatiodeval in 2

domiaat d the Like, t] |
ozl R P A wpdratt i Tere Bl ' dbdndse or 100

I

pepobl Ayt hab bieod ke @6hB8eh@fathbAOkatRUCLYB L 115 pg/ml in

congentration uses ,an i ncreasing of dopamne in the
br gpnmﬁ%%etshgﬂg ﬁf?ﬁ’rto\}élcgeém tainggs%‘?wqﬂalgkp% oht& pg/ml even

di senseranGte0 (HEYdrRa1TBE EPIMUANd 1R ed DGRB8 Wol. 105,
invention is al so
pP.1595-1604 (2000), especially p. 1598, Fig. 3).

At that time, the blood concentration of NPS-2143 itself

20 was maintained at the level of not less than 100 ng/ml even 8

25

hours after the administration. It was 24 hours later when the
concentration became 10 ng/ml or below the undetectable level.
The above-mentioned Maxine Gowen et al. reference teaches
that a calcium receptor antagonist having a too long blood
half-life provides results as in continuous administration of
PTH, where a bone mass increase cannot be expected. 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

1z



expected a therapeutic drug for Parkinson's di sease
and denentia because of increasing bl ood PTH
concentration and consequently increasing bl ood
cal cium concentration. To solve the above-nenti oned
probl ens, the present |le inventors have conducted
i ntensive studies and, as a result, found that a
conpeunderepnedeshdity rebeptot |0MWagonl ot la chipourkias
a superior calciumreceptor antagonistic action, and
can B%r%ﬁﬁﬂﬁﬁd%%ErﬁﬁF(ﬁO&FPvl%ﬁu¥qrﬁPéPn{¥lentIy, whi ch
' resulted i the conpletlon of the present invention.
A conpourdd 20 repres eq®by the following fornula (1)
can surpr|S|ngpy acregse the bl gdd PTH concentration

di scogttnu St oAt tihgef Ty, and Ik greatly
expected to haw iaGiica ity as a superior
t herapeuti c drug ost eoporosis. A conpound

repraseatgdy b¥£tg5tiéﬂﬁ¥ayac ;égt eg g %}tgrouga?% R? is €y

present invention I's C errze

attoralkydj acewt, taa-fanqueg&magﬁmma&ca skt uet Hfrcﬁrcﬁ;fleéroup
O RLRz X1.Xz Lxé wher ei n_each synbol s as

def i ned bBI G, TRETILT Iaé?;{F From Ehe®% &' | K6 e alkyl group

Expetcopritali sSEspoinm@a yt HeR3H0eUAda £f1 tdieupr &8ent x* 1tk
i nventi on havi nﬁ this structure i § supertor 1 n cal ci um
r ec EpLote hngoht-st3kvdene ofte and al s PHtdenally substituted C;-

di sgQikyneays #ds Lrangihbi gk HTH %QSBE%ﬁpQQHStltuted Cig

action. Accordlng Y, by adm ni stration o
ebnpbnkens, enre Hresdnk’ aneehinksd ta Sosnm Isdngé feaid,

as hdedNQnlNEeLmt m.nistratlon, the PTH can
be achﬁgvgg m% cﬁhﬁghc%%5|d5ngrfo be elPPeﬁ%ﬁ%?t°r
eff%nﬁagmalﬁenct*mtuuneawmmnn cah bst&mmxnmsse3edldrally and

add homn | Experi nent al

“ﬂ (}F'ﬁg%%%ﬁp%ur?&do‘ph{ ca ré%‘é?ﬁasiem?éﬁ?s g‘hp‘f% fefgeytration
weakisucnhtbnﬁmrgayaahuomﬁhnt:.laeehelﬁet@,bahbeléséactcwoﬁlzpﬂ‘qzsg1
P450, 8gemall CYP2D6, which is desirable as a
Bh&VnSCBREF A" Sfodhe tactiKdtiTH afoer epmppund within the scope

disclosed in this publication and the compound of the present
invention, the compound of the present invention was
surprisingly found to have a higher activity and to be a
compound having a lower inhibitory action on the metabolic
20 enzyme CYP2D6.
However, there are not many reports on such an effective
compound, and further study is desired.
Disclosure of the Invention
The present invention aims at providing a compound having
25 a superior calcium receptor antagonistic action, which can be
administered orally and intermittently, and which can increase
blood PTH concentration discontinuously and intermittently.
The present invention alsc aims at providing a pharmaceutical
composition permitting oral administration, which comprises

30 this compound, and which is effective as a therapeutic drug

13




action of the present invention was shown even | ow
dose conpared wth a conpound as known before. The
conmpound of the present invention was inproved a
property of absorption and 15 solubility. It is also
cl ear that the conpound of the present invention has
a weak side effect. The present invention relates to a
conpoia ar d{bsmntae:dombaynytih@ bbhbowd INGaflof étl omedptasis, such
caIdggnr tor ant oni st . and, a therageutic drug
for Gt espereuiestSunh PRESABFYERITHSs 96 eRAFTIRA- as
an agleiriedbmgitadi, eBbne M@ tRaE ] | Sdtledbk¥hridy, RRESEN
invention provides the following [1) to [441. [1] A

compdafigTe SEHPEH L PRECEOF (BReRGe oryRATRL( hypergalcemia

phar ggae b, a'ab)ioé&ﬁ:ﬂptcﬁﬁhﬁaﬁ@lk{yﬁgﬁgﬁgéml@ lan@the like,
optically active formthereof rei nafter sonetines

to bBEBITEEELVer ythampspbiedmgedogsosorpogndifl) ) : R

4 6 O H3GCH3 2
(CH2) P4R7 (1) S%se&%%g@%ereudnt%g%gﬂ\g &?c%?g%“ugs"gnbl”d
i nt egelcioh toncedtratioR tcausesaany tinoredsiggouf, dapafiin® in the

alk wher ei n
o sl 3R el impBREL 3 oRditiop of rakinsons pisgpse and
Oib G:I@ridnynllagr ke oamxaa:.ﬁ'ai Bfcyitd Qalelsght JiMkdhtioR2iand so
R3 are the sa or different and each is a hydrogen
at om-P e§tsdh§/gfﬁ‘c?>€9Pe@Fb% rug Ror RpRTiReeH S Séﬁfﬁﬁoand

gr oemedt{d_HecdkeaB¥ NthFHe@YPng b RO pER_Sorldi¥kation and
group, a carboxyl group, a_ Cl-6 al koxy-carbonyl

gr oGP regaeen g vairekgagimsuploed edlsian - GODQﬁﬂasﬂylgn43up

a Cl_6 alqyls.g9vaupy, aibigx, r F[

Cl_7 acyl amsr?o C1 6ea ky? ‘8%%%%““'@ égg%i eny I%’Freoslﬁant
ah ARPUPKIATS bageoogndurtptehytergrivepstadGls Gndl kad anirasult,

O iOend Sl it LI RAE) (g fgma
gr obps aismpbrmogr¢nmm1um Pefgpteli ARtHFsHiB i@ action, and can
be administered orally and intermittently, which resulted in
the completion of the present invention. A compound
20 represented by the following formula (1) can surprisingly
increase the blood PTH concentration discontinuously and
intermittently, and is greatly expected to have practicality
as a superior therapeutic drug for osteoporosis.
A compound represented by the following formula (1) of
25 the present invention is characterized in that a carbon atom

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

14



pi peridino group or a pyrrolidino group, or R2 and R3
are joined to forman ethyl eneoxy group, 15 X1 is
-C=C-, -C=N-, an oxygen atomor a sulfur atom Z is
-S, -SO, -SX@2-, -(CH2)nmL-O, -0-(CH2)m -,

-(CH2) m2-NH-, - NH (CH2)nR-, - (CH2)nB-N (CH3) -, -N
(CH3) - (CH2) ,3-, a Cl1-4 al kylene group,

- SO2iiN¢&zH3)on, haNr@‘l&}n502trucNﬂ@015 séEdMitor O n &=l idm
al ken %I ene group 20 wherein m, n2 and nB are each_ an

[t CHETRIO 0 SFBAgRRI SK3C ) etionG. anda Fig §8R ttricoPTanuovs and

sul f tfardi@bnEd o181 eblefadditl 20EOHPD. Ohc@E3n81ly, by
cycl oal kyl group, R5 is a hydrogen atom or RB,

wher 3THIRBtF3tiPrCPL7the yompoyng ebt thenarEyesubSvERGieR, a
b_V5 as:.m?:_@agaéf)@% ggngHpglfYal:'??{ %&9@&9&“ aﬁﬂms‘% afion of the

ni trogen atom an are the sanme or
di f fRiHegenapel ashdhved, a-rfmpdhr @ genonsitderred atchdleogehremely
ato | k a ,Cl.6 Ikox roupy
£
C1 6@521%% gr%ﬁp%% E“j"E 64 off%%%%p, ¥ %ﬁ%lf’n as
gr opowB0im ttl-gedmpghngrzﬂum Eﬂazﬁylaermbgtmm,p the aotpeuind of the

rou hen rou oal k , a
i (B%éé 3 I 5&? 6n§| Wﬁ?lbLfé’%dP15°¥%?g 9@ W g
abkytbt@lﬁ@lbﬂ:‘. fAhcBhraeENP1 56, d¥bRiadlip ¢1Q=12D6(;i WiicH Qsm
- CHECH CHECH-, - C(OH) =CH CHECH-, - CHEC(OH) - CHECH-, -0
16 ferbyalde es, 2 mharperpytigal @rodurbpfrg RTH fREFeF PP

KI' hécfdh IH eHE rpz%fselitt Qnéené&% $a8NshdinegeLln QL wzdoEQ
5, k3 is an integer of to 6, provided that when

andcmpaned Hoth &y@mpgmd aas;d@oandbﬁqm 1, Thes Ctnmwrzl of the
dhe § gé Rpother t han %
Surburerth InPt el e el el of (Bl sep one
is pondddite. rIImgls Wls[oZ]:lEhE ﬂm’ﬁ)a:hedc@ﬁpoﬁ.lhé of the present
aboye- n%ntl olg [1l1 h % 20 configuration
repre?@fgﬂ P th¥ 1’]6I§ i IFﬁifrrula(l) 4 OH3 C
CH3 1 aThé)prdden® Bo/daticH YE1H8S b h compound represented
by the following formula (1), a calcium receptor antagonist
and a therapeutic drug for osteoporosis, which comprise this
20 compound as an active ingredient. More particularly, the
present invention provides the following [1] to [44].
f1] A compound represented by the following formula (1), a
pharmaceutically acceptable salt thereof or an gptically
active form thereof (hereinafter sometimes to be collectively

25 abbreviated as compound (1)):

4

0 R H.C CH R®
1 2 SX 3 Y
R, >& X o/\‘/\n ccmypt R (1
RV A—(2)n—\W/ s H 2P )
\ OR R®
R
wherein

nis 0 or 1,

P is an integer of 1 to 3,

15



R1Rz X wherein each synbol is as defined above in [1],

or a pharmaceutically acceptable salt thereof. 15 [3]

The conpound of the above-nentioned [1] or [2],

wherein n is 1, or a pharmaceutically acceptable salt
thereof or an optically active formthereof. [4] The
corrpound of the above-nentioned [3], wherein 20 nis

1, pR'sisla Rydiexy kyydnpxyé QLOuPk&ty Yrobpboal KXY

group, R3 are.the sanme or different and each is

a hydro‘g}gerfedf‘oﬁ‘] 1 aRhy%quP'ﬁkﬁM‘Ylﬁnﬁaq’ oG BB - an

am no gr ouherdiflr igSaagyl Al §FQYP orda C,¢ cycloalkyl group,
trlflyororre; hyl group, a Cl1_6 al koxy-car bonyf group,

a C1R6 2RAkBx\ErGr gbﬁ ST P CAERSTenfr @aﬁ each is a hydrogen atom,

hysr @xyydebx61 &Hﬂ»ﬂ Qf AYPogéh 9%99 a% 9%%4% % Ci-7
phenyl group, a benzyl group, Fk m n
groui)clollamanﬂlwifwrgr@ubal@rclRZaéhﬂl R@oape qlommxwo group, a

form.-l ag%myggec%xggray@a 1@% d1ko (g% ol 2 GMNo ¢

- O- (-?Gl-l@)cnﬂ_groug( CERE R - ANy, 1 ngh‘b( @Hﬁ){ﬂﬁexy—cl -6 alkyl group, a
( ) al kyl ene s

grgu% ’ acg.lgaég.n)g & Re%gga}‘%uﬁ %e’i‘g’f‘??ym grﬁ’ép fp aralkyl
ni aJreuleach zﬁﬁnyﬂ]t@@rﬁfp Ofa @, 4 Calkylai¥nd yrdupl 8 &l kyle
rouHk [ 6 cycl oal kyl group R5 is a hydrogen

at oy ¥t a§“lé]°cgfﬁ‘o‘h' Smsor TkeRi~Cr-o byt GFPLBNEP tRErcapto

R6, gRéusNd BFadb egmﬁ) S@MR1 Lo @&B&%%ﬁgﬂom@ douB, a
hydrogen atom a halogen atom™ a yl _group_or
a Czlee’%ﬂ%?ygg@mwr aopyawla@enp ®Reowmnd oR7Rarand) 87 e

sal %9{1{35 %%ﬁ:'fnc'é" ?§W§QEUtI cal ly acceptable

thereof or an opt TN formthereof. 15
5] X'THe coFpound=N+, t4re ca:lyqea aeont icenedsyMiur whemnei n

N 12 iy -s-, —S0-, ~S0;~, - (CHa)m-O~, —O- (CHg)m—, - (CHp)ma-NH-, ~
NH- (CHz) mz~, - (CHz)w3—N(CH3)—, ~N(CH;3)-(CHz)ps—, 2 Ci-4 alkylene
group, —S0;-N(CH3)—-, ~N(CH3)~80,—, -NHCO-, -CONH- or a Cz
alkenylene group,

20 wherein ml, m2 and m3 are each an integer of 0 to 2,

X? is —C=C-, an oxygen atom or a sulfur atom,

R' is a C;¢ alkyl group or a Ci cycleoalkyl group,

R® is a hydrogen atom or R®,

wherein R® is a C;.; acyl group optionally substituted by a

25 carboxyl group,

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, a Ci-s alkyl group, a C;¢ alkoxy group, a

hale Ci¢ alkyl group, a halo Ci.¢ alkoxy group, a carboxyl group,
36 a hydroxyl group, a cyano group, a nitreo group, a phenyl group,

a Cz-¢ cycloalkyl group, a di(C;.s alkyl)aminocarbonyl group or a

hydroxy—Ci-¢ alkyl group, or adjacent R® and R’ are joined to

form —-CH=CH-CH=CH-, -C(OH)=CH-CH=CH-, —-CH=C (OH)~CH=CH-, -O-
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pis 1l RLis a hydroxyl group or a Cl1_6 al koxy group,

20 R2 and R3 are the sane or different and each is a
hydrogen atom a hal ogen atom a Cl_6 al koxy group or

a Cl1 6 alkyl group, X1is -CC, Zis -S-, -SO,

-S2-, -(CH)m-0-, -O(CH2)nl-, -CH2-NH, -NH CH2-,
-N(CH3)-, nethylene or vinylene, 25 wherein m is 0 or

1, MH. s-06-GQ- (RE:) - aoxretdoul) ,g-pup or a cycl opropyl
group, RS is E%hydrogen atom Y is a carbon atomor a

ni t r ogeh oM *arid 3B B9 8fidl R dhve KPhiS &fdngpger of 2
di ff er ant 5anes eachni sneedi¥d6edento 8§ OM a hal ogen atom

or a Cl 6 alkyl group,, or adjacent R6 and R7 are ‘
j oi RE@VEGeothAt #her R caReHR, arepkathukinagenl #toms and n is 1,

aecepbabkessalily bhes e(j:l:fougr o@ﬂeppl%l{a%al—bﬁ -—N‘](EHQC—t WMErein sulfur
formthereof. [6] The conpound of the above- menti one

[ 3] 2tRMi &% hapded| Eetring Vr and tharigirogpn curesi ¢6i bepdsid So ring
4-1%[1-[(2R) -3-[[ 1- (3-fl uor o- 4- et hyl phenyl ) - 2- met hyl
propan- 2-yl]am no]-2-hydroxypropoxy]

et hyl ] phenoxy] benzoi ¢ aci d,

4-1 251 [ (2R) - 3-[[ 1-( 3 f 1 yor o- 4- net hyl nyl ) - 2- met hyl
o7 oFah T8 SRR o PRy P ERETAe Dl Whch Hes”a
ecaxfilguiantbh @epieszfted Weitte £011®EAY formula (17}
4-12-[1-[(2R) - 3-[[ 1- (napht hal en-2-yl ) - 2- net hyl pr opan- 2

-yl Jam no] -2-hydroxypr%goxy] et hyl ] phenoxy]

H,C CH, g
R) - 3- [ [ 1- ( nghobk hal ") M- net hyl an- 2
2- hyd h '
S o

5
${2R) - 3-[[ 1- (qui nol i n- 3981 ) - 2- et hyl pr opan®
15 yl ] am no] -2-hydroxypropoxy]ethyl] phenoxy] benzoic

4 %"g-efﬁ'f (T VIR (2- &R Iroined PREYBpHE Ay - 25 et hy!

pr pparmmadeutika il oc2piybl @ X3HUtORB%Yeof .
et hyl ] phenoxy] benzoi ¢ aci d,
4-12-[1-[ (2R -3-[[ 1- (3-fl uor o- 4- net hyl phenyl ) - 2- et hyl

1r PpPrTheZt)S}nﬁ&m&%]f' 2hB Y SRERRONNdA e[tlljybr [2), wherein n

] phenoxy] benzoi ¢ aci d,
is 1, or a pharmaceutically acceptable salt thereof or an

optically active form thereof.

[4] The compound of the above-mentioned [3], wherein

20 nis 1,

25

pis 1,

R’ is a hydroxyl group or a Ci.s 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
acylamine group, a trifluoromethyl group, a C;-¢ alkoxy-carbonyl
group, a C;-¢ alkoxy group, a Ci-4 alkyl group, a hydroxy-Cis
alkyl group, a C;s alkenyl group, a phenyl group, a benzyl
group, a di(Ci-galkyl)amino group or a nitro group,

or R’ and R’ are joined to form an ethyleneoxy group,
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20. 3-[2-[1-[(2R) -3-[ [1-
(3-fl uoro-4-net hyl phenyl) - 2-net hyl propan- 2-yl | am noj
- 2- hydr oxypr opoxy] et hyl] phenoxy] benzoi c aci d,
4-[2-12-[1-[(2R) - 3-[[ 1- (napht hal en-2-yl ) - 2- net hyl propa
n-2- yl]am no] -2-hydroxypropoxy]ethyl ]phenyl ]vinyl
] benzoi c aci d,
3- [23<[11i=f ((ZRY=3ef (HCe=frapht hal en- 2-yl ) - 2- et hyl pr opan- 2
23 yI} LB 2- hydr oxypropoxy] et hyl

phenyl g] ehzoi c acid,
4-122[ 2s (45—[(28¢> 3~{d0b~ { 3- fdiyPp004; NRENEPNENY | )cRs) no ~NH-, -
met h pr n yl

hydr b‘?*gg-@xy] ef%ﬂﬂ?pﬁéﬁ?ﬂ)]’w nY (§Eshe Gl eacrdc-« alkylene
4§ 2qbdud (2833 | kg {LOTdkopet hyl phenyl ) -2- et hy)
propan 30 2-yl]amno ]-2-hy oxypr opoxy] ethyl
] phenoxX§fersis mlyi met APH HehzAgiec eaeh dan integer of 0 to 2,
4-[ 2r1 1s14 28), hior 2 met hyl
propgn- 2(ﬁ] argn:dr(f{{)ll érdbu% ?ogygr PropoOX ?gﬂ% Pl‘oup'
] phéﬁokﬁ]a SIYQrQQeldlmhyl benzoi c acid,

[5 ( 1 (napht hal en- 2- t hyl propan- 2

- yzﬁ 5%1 %oi f% 7 0x3prop ;% r%l"}“be | I benzoi c
aci ®°, B- Pﬁd [Rf étQR)heS-same or dlfferent and each is a hydrogen
[1- napht l,en- 2 2 nmet hyl propan-2 5 yl]am no
]-2° hy’élro& 88 ‘6’9( yla] CrerpARYL BEPHRIE acfus alkoxy group,
4- [ Bx[ ddfdc2)- ﬁﬂ kh&- Rhapht F}ahﬁéh %oyk}m?r iyl epogan- 2
- yl]am no] -2-hydroxypropoxy] ethyl
]phg EHFﬂa&FBg}ﬁébl,l(y aergptable salt thereof or an optically

4- [ Zctivd 2R -diddebr( Napht hal en- 2-yl ) - 2- net hyl pr opan- 2
- yl]am no] -2-hydroxypropoxy] ethyl]
phenyl sul finyl ] benzoic acid, 10
4-[ =1 ( [ ( hhalen2 th pro an- 2
- Fs]]ar]ﬁh%o%& hd%gx%$ot€ ;(, ™ tfﬁyﬂn)d [EF ”X‘ 2R
] pherys dul f onyl ] benzoi c acid,

12[2[5 [ (2R) - [[1(naphthalen2y|)-2-rrethy|propan-
2-. yI ant no] - 2-hydroxypropoxy] et hyl ]
phezﬁyiﬂm Ithmtﬂylg]rea 28k Ca AGI Hikd, group,

napht hal en-2-yl )~ 2- et hyl pr opan-
%%.- L\/ ‘léﬂrnlﬁgoﬁre zhﬁyaa!ée(ycptr chdprent Brid each is a hydrogen atom,

il Bap R L
yll]sanﬂﬂ%]f -2 hydr oxXypr opoxy]
1b id,
4- [[’{f]F F(())z( Ffs’l (ﬁg ’WéTa(g_rf- 205 (§82) mist GHENEGan-NE
2 G-yl HardHapt, ﬂ&thydway@f OfidwYbne,

25E1 hylk]hgggfg%] qgt Qyu ble’nzoi c acid,

30

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
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3-[[2-[1-[(2R)-3-[[1-(3-fl uoro-4-nmnet hyl phenyl ) - 2- net hy
| propan- 2-yl]am no] -2-hydroxypropoxy]

et hyl ] phenoxy] net hyl ] benzoi ¢ aci d,
4-[[2-[1-[(2R)-3-[ [ - (3-fl uoro-4-net hyl phenyl ) - 2- et hy
| propan- 2-yl]am no] -2-hydroxypropoxy] ethyl]

phenoxy] nethyl ]benzoic acid, 25

3- f | aotivel-fof@d- fHefdPR) - 3-[[ 1- ( 3-f | uor o- 4- net hyl phenyl
)-2- nethyl propan-2-yl] am no]-2

hydr oxypr opoxy] et hyl ] phenoxyl net hyl ] benzoi ¢ aci d,

4-[[ 26l |Th[e( dhpainid LA 3ntl ae-fenBidndaoheny! I 2teEhYelected
| propan- 2-yl]am no] - 2- hydr oxypropoxy] ethyl]
pheng%f'] TEEhgFums o3 st by %zm c acid,

4-

-4 2-4-%2L ¢ cz%LEalﬂ[ﬁ- Lﬁmeré— %EB&&YM) -~ 2-pEtdWilpropan—

propan- 2-yl] am no] - ydr oxypr opoxy
pheno¥/]l amima] "&”Mﬂhexmmmwdemldphzooxyl benzeoic acid,

4- [ 2'4L:t2[- 12%)('2%) Lg 1I I é-lfg[lgro 4”%%@?{)!%}29;}?9]1)) —% Mk}ropam—

propan- 2- am no] - 2- hydr oxypr opox
pheﬁbﬁy]a@ﬁnﬂlﬁﬂebgdquxprq@oxﬂ]ethyl]phenoxy] -3-methoxybenzoic

[ Z; [a [(2R)-3-[[1-(3-fluoro-4-nethyl phenyl) - 2-net hyl
propan- "5 2-yl]anino]-2-hydroxypropoxy] ethyl]
phenoxyiy124Ri[2+ DDeN@R)63- €1 -dinaphthalen-2-y1) —-2-methylpropan-2—-
4- [2 1 ((2R (3-fl uoro-4-net hyl phenyl) - 2- net hyl
pr ob’é Cﬁ %aw%xwwamﬁw&@&wowm?°a te,

T SR e el en 2y Poheny! ) 2- et hy

2R I -(3-f

| priﬁb{aﬁ‘ﬁun? y¥ %Wﬁ%@éﬂ@ﬁkﬁ@%ﬁﬂmﬂxﬁbﬁymm acid,

h . - — —
P (e N e SR e g
Eﬁh obb]rﬁmfzowé}ﬂmdm}ﬁy@rhg@qdwprbpﬂwﬂoxgﬂ 139'11#010 acid,

eno r S c_acl
LR R o P b s T P R ) 2omsEmopan-
pr ;’?3"@? 1 afﬂll)d]]-aﬁﬁhﬁ}ﬂ%'og??;:&‘tbﬁjfoﬁyytathmf]g)pﬁbnoxy] bendzcuc acid,
et )4 nox - rl uar one enzol c acl

SR

“Pr A aCriduerrA-pethyi BRI 2 onekdiHpropan-
perémjaﬁiho] -2~hydroxypropoxy]ethyl}phenoxylbenzoic acid,
2-yl]am no] - 2- hydroxypropoxy]ethylfphenoxy - 3-fl uorobe
2fzoPcl22ldi~d (2R) =3—[ [I~ (3-fluocre-4-methylphenyl) -2-methylpropan-

—yl]am1no}—2~hydroxypropoxy]ethyl]phenoxy]benzoic acid,
4-[2-[2~-[1-[(2R)-3~{{1- (naphthalen-2-yl) -2—-methylpropan-2-
yllamino]-2-hydroxypropoxylethyl]lphenyl]vinyl]lbenzoic acid,
3-[2-{1-[{2R)-3-[ [1- (naphthalen—-2-yl) -2-methylpropan—2—
25 yllamino]-2-hydroxypropoxy]ethyl]phenylthio]benzoic acid,
4-[2-[2-[1-[ (2R} -3—-[[1- (3-fluoro-4-methylphenyl) -2~
methylpropan-2-yl]amino]-2~
hydroxypropoxy] ethyllphenyllvinyl]benzoic acid,
4-{2-[{1-{ (2R) -3—-[[{1-(3~fluoro-4—-methylphenyl) -2-methylpropan—
30 2-yl]amino]-2-hydroxypropoxyl]ethyl]phenoxy]-3, 5~
dimethylbenzoic acid,
4-[2-[1~[(2R) -3-[ {1- (4-chloro-2-fluorophenyl) -2-methylpropan-
2-yllamino]-2-hydroxypropoxy]ethyl]phenoxy] -3, 5-
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4-[2-11-[(2R)-3-[[ 1- (4-chl oro-3-fl uorophenyl) - 2- net hyl
pr opan-

2-yl ] am no] - 2- hydr oxypr opoxy] et hyl ] phenoxy] benzoi c

acid, and

4-[2-[1-[(2R)-3-[[ 1-(4-chl oro-3-fluorophenyl) - 2-net hyl
propan 25 2-yl]am no]-2-hydroxypropoxy] ethyl]
phens3éfetBy Heetgdisenzbidc acid, a pharmaceutically
acceptabl e, sé her eaf or pti cal active form
B e L R S AR s S
[1] oi]p@inowiehgdRofyprcbolly | &HINGLERE QU bSdi¥ acid,

I h f ticall ti f
Cher o872 PP Te CamyBERHE R oba_abbyeAShY Horegan 2-

[ 7}, yoh&hi@id) —20hi8r&ydobs i y .
or a Cl1 6 al ko&i ?ogéﬁog %}eﬁglgegfg ﬁ]ﬁéégﬁg&%ﬁp

di f f et e [dnd ¢ 11415 (raRhtSgdanad un ) —2xmayhly eppan-2-
gr oup1 j anilahage ' . . ;

2cyl amno arou By e Bl R el B By Frlhidgnagic acia,
al kodr-l2al boh{2R) grd bp: (repBthélenKrwl ) g2oupthyd pEip&n-2-

al ky, _8 - 6 Kk roup . . .
al ke*l)}%&gygbp? @%ﬁggéf%ﬁxﬁEaléﬁc%}%eznﬁlis%gw%éﬂg?nﬁmc acid,
dio( CE-6at kirt ) 62R) r8- @[ Duhaphtila ér-120-y1) OPfAne iy 1pR2p B d ~

to forman ethyl eneoxy grou

"S- gpehifie S et bl TrbeaYegi Bromiybegraispacia,

or a4€B[B-yql(ea) ky+ [ @-qHEphtHa3eR52L 1 ﬁ—i%@ﬁ:%gfﬁk Q0P -
Yis carbon atomor a nitrogen atom and, , R7 and
RS aFZaTH?]s‘éﬁEYGFOHfHIP@P&Ietgdeéaenymniaxqiylaﬂ@gldrlpenzoic
at ogtid@, hal ogen atom a Cl1_6 al kyl group or a C1_6

al koxy group, or adjacent R6 and R7 are joined to

for ng= @%f(tﬂ-l-‘ CHERN3 - [10- tngrhahabert2 0|2y natinelpirabbe-2-

LBt SR e P L P P s,
0, ZBIQZ&glﬂj(2R)-3—{[l—(naphthalen—z—yl)—2—me§hylpropan-2—
yl]amino]-2—hydroxypropoxy]ethyl]phenoxy]methyl]benzoic acid,
| 4-[[2-[1-[(2R)~3-[[1- (naphthalen-2~yl)~2-methylpropan—2-
20 yl]amino]~2—hydroxypropoxy]ethyl]phenoxy]methyl]benzoic acid,
3-{12-[1-[(2R)-3~[[1~(3-fluoro-4-methylphenyl)-2-methylpropan-
2—yl]amino]~2—hydroxypropoxy]ethyl]phenoxy]methyl]benzoic acid,
4-[[2—[1—[(ZR}—3—[[1—(3—f1uoro—4—methylphenyl)-Z—methylpropan»
2—y1]amino]—2—hydroxypropoxy]ethyl]phenoxy]methyl]benzoic acia,
25 3—fluoro~4—[[2—[1—[(2R)—3—[[1—(3—fluoro—4—methylphenyl)—2-
methylpropan-2-yl]amino] -2~
hydroxypropoxy]ethyl]phenoxy]methyl]benzoic acid,
4-[[2-[1-[(2R) -3-[[1- (3~-fluoro-4-methylphenyl) -2-methylpropan—-
2-yl]amino]-2-hydroxypropoxy] ethyl]phenoxy]lmethyl]-3-
30 methylbenzoic acid,
4-{2-[1-[(2R) -3~[ [1- (3-fluoro-4-methylphenyl} -2-methylpropan-
2-yl]amino]—2~hydroxypropoxy}ethyl]phenoxy]—3,5—

dimethoxybenzoic acid,

20



Rl is a hydroxyl group or a Cl1_6 al koxy group, R2 and

R3 are the sane or dlfferent and each is a hydr ogen

atom a hydroxyl group, a hal ogen atom an am no

group, a C1_7 acylam no group, a trifluoronethyl

group, a Cl1_6 al koxy-carbonyl 30 group, a Cl1_6 al koxy

group, a Cl1L 6 al kyl group, a hydroxy-Cl 6 al kyl

gr oups- [2- @2 [§2&) kﬁnNﬂl—gBOBDuo@ﬂhﬁaﬂyQﬂ@ﬂ@l) azheraylipropan-
grou a di(Cl1_6 al kyl)amno group or a nitro group

or R3-%htpmige] a?éhxj%oerérer?ra%gﬁ’ﬁhaﬂﬂel@?fwxgﬁeéx?lweﬁzow
22 X4ci®, -CC or -GN, X2 is -CC, R4 is a nethyl

group or a cyclopropyl group, R5 is a hydrogen atom
5 Y £33 Bal iR at-drijl-4Adf R roRE-mathiPhgrel t e meghglpropan—

or. dif e I
ot e R Rl ol TR s P, 18298z
adj ameimt, R6 and R7 are joined to form-CHCH CH=CH, a

har eyt i a e sal a
ot | Loy - B S P LA P ebrae P PheREL S Qs propan-
of thelabaves rerhyapetydrbpoxyie €y 1 jphenbkLIiR @l 6 86Benzoic
the group consisting of 2'-[1-[(2R)-3-[[]-(3-
fludgﬁ'4 met hyl phenyl ) - 2- net hyl propan-2-yl]am no] -2

;12. ZMESMIDF @l[@@xysl Ptm[alffaua?uwintytap@ﬁyénﬂa CarROXWiptopan—
(4- @hVé}%ﬂ%ﬁﬂﬂFéohtﬁﬁﬂﬂrpﬁppgxrdﬁﬂkﬂléPbﬁmﬁﬂxz ~2- Ch1°r°benz°1c
yl ] agi go] - 2- hydr oxypr opoxy] et hyl ] - 3- met hyl bi phenyl -
carboxylic acid, 2'-[1-[(2R)-3-[ [1-

(3- dh[Zﬂiiﬂ44ﬁB!h@+kﬂh&ﬂﬁF?luékdﬁﬁkh?tbflﬁhﬂmyli ~20nethylpropan-

I t
5 B NG o PR RO etk s ppenny 1 -2-
ﬁi tfif&xﬂnhéﬁhfgxﬁhbmeOa&nﬂﬁthy;p?ﬁnyl) 2- met hyl pr opa
nol. - 2- hydr oxypr opoxy] e
G I T L UL ——
2 i%ﬂ]@ﬂu&oﬁ—iiﬂydésgxﬁpéhﬁdyﬁqreﬁnﬁmﬂehﬁb& phenyl ) - 2-
y

met hyl pr opan- 2- am no] dr oxypr opoxyJet hyl | - 3-
met ‘Fﬁﬁ{fﬁpﬁﬁ@mhﬂi—b@mquw aci d,

4-[{2-{1-[(2R) -3~[[1~ (3~fluoro-4-methylphenyl) -2-methylpropan—
20 2-yl]lamino]-2-hydroxypropoxy]ethyl]phenoxy]-3-fluorobenzoic

acid,

4-[2-[1-[{2R)-3-[[1- (4-chloro-3-fluorophenyl) -2-methylpropan-

2-yl]amino]-2-hydroxypropoxy]ethyl]phenoxylbenzoic acid, and

4-{2~[1-[ (2R} -3-[[1-(4-chloro-3-flucrophenyl)-2-methylpropan—
25 2-yl]amino]-2-hydroxypropoxy]ethyl]phenoxy)]-5-methylbenzoic

acid,

a pharmaceutically acceptable salt thereof or an optically

active form thereof.
3¢ [7] The compound of the above-mentioned [l1] or [2], wherein n

is 0, a pharmaceutically acceptable salt thereof or an

optically active form thereof.
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2'-[1-[(2R) -3-]

[ 1- (4-chl oro-2-fl uorophenyl) - 2-net hyl propan- 2-

yl Jam no] - 2-hydroxypropoxy] ethyl] -3-nethyl bi phenyl -

30 carboxylic acid, 2'-

[1-[(2R) -3-[[1-(2- fluoro 4- et hyl phenyl ) - 2- met hyl pr opa

n-2- yl]am no] -2-hydroxypropoxy] et hyl

] 3- beett I‘Iy‘llebbﬁh;m’wid- 41 ers hoye-fieR€idhed?287], wherein
[I-[(%R) -[[1- (4-ethyl-3-fluorophenyl)-2-nethyl pro

pan- - yl]an1no] -2 hydr oxypr opoxy] et hyl ]

- 3- QEhhwhblphenyl - carboxylic acid,

3-net,hyl -2' -[1- [(2R) 3-[[1- (naphthalen 2-yl)-2-methylp

r opan- ES fyﬂraﬁwhcﬂr%hyar@@m apbsxy warhp) |
blsph{ené/rlld 51:’0@{@%1\@ 's%m@c ’dlf‘%trlg?élt nd each is hr}/dé:ogen atom,

[I- [[1- (napht nethylprop

y| ] antr ngy_lhyg‘p@];(ym- dyadrygEn atom an amino group, a Ci-7

et hyLl b 5- d| XVl at cyel opr

[ (ZR%’ W %ki&? nap tt%%g:fgo]\.( %yrap(?;obaanﬁcoo&ylcarbonyl
yg}“talm,n@ Cl-s alkoxy group, a Cl 6 alkyl group, a hydroxy-C;.g

car ox—‘g,][o i ;otpgax 2-6 alixel]lyl grotug),/l glpﬁqhe%r)%lgroup, a benzyl

2 - grodr(,2R) dB¢¢:[daifpapahital @Fvdpybs azanEEBYdeJu%paBrz'

m n hydr oxypr opoxy] et hyl 3- net hyl bi phenyl -
car%o@a]% 36¥@01nye% tg gn]:m any e]thyleneox))/r grc?up, y

2' ;P(gyclguumog¥l)é4ﬁU? 3-[[I-(3-fluoro-4-nethyl phenyl)
-2- .15 net hyl propan-2-yl ] am no] - 2- hydr oxypr opoxy]
neﬁ%y%f --F=Gret hyl bi phenyl - 4- car boxyl i ¢ aci d,

2 0113d (20 3akir GiobbU8E % &L BIRGN! Jigagt v pr
lyl ]Rammzﬂ thhwhromy:pmopoxy] et hyl ] - 3- net hyl bi phenyl -

b
o AT REYR S BER $5R 0% BRI ERIR I ) - 2- et by pr

opan- - & and R® are the same or different and each is a hydrogen

| 1 am no] - 2- hydr oxypr opoxy] et hyl ] - 3- net hyl bi phenyl - 5-
Za B‘Zi’i‘cyl aée%/%n at){::lton, 4 Cly! alk%ﬁrl] group orya Clps alkoxy group,

2' of (afdﬁ%'c@ﬁf:omla)a&(ﬁ’R)ar@ 5&#4& o EOERP - ZnkbHOfpRAENY | )
-2- methyl propan-2-yl Jam no| -2 dr oxypr opoxy

Zﬂrre% RAFrmgcest inally| acmmSem bidhepler€ eciah optically

agggggck fﬂ‘%ﬂ@ L%%ZR) 3-[[1-(4-chl oro-3-fluorophenyl)
-2- meth y pr opan yl ] am no] - 2- hydr oxypr opoxy]
met hyl ] - 3- net hyl bi phenyl - 4- car boxyl i ¢ aci d,

[9] The compound of the above-mentioned [8], wherein
n is 0,
25 p is 1,
R! is a hydroxyl group or a C;-s 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 Ciy
acylamino group, a trifluoromethyl group, a Cj-¢ alkoxy-carbonyl
30 group, a C.¢ alkoxy group, a C;-¢ alkyl group, a hydroxy-Cis
alkyl group, a C, 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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-[1-[(2R)-3-[[ 1- (3-fl uoro-4-net hoxyphenyl)-2-nmet hyl p
ropan-2 30 yl]am no] -2-hydroxypropoxy]ethyl]
- 3- net hyl bi phenyl - 4- carboxylic acid,
3-methyl-2"-[1-[(2R) -3-[[I| - (3, 4-di net hyl phenyl ) - 2-
met hyl propan-2-yl] am no] - 2- hydr oxypr opoxy] et hyl]
bi phenyl -4- 24 carboxylic acid, 2'- [1-[(2R
- 3- [¥1i64-aet-hymheayt ) - 2- met hyl pr opan- 2- yI]anino] -
2- hy roxypéqgoxy]ethyl] 3- net hyl bi phenyl - 4- car boxylic
am

- [=e- 6 2R)mektyll Lk durs RIrOk Oc e 1B AP PHERY ) - 2- met hyl p

ro an-2 5
yl]é’mh%]a?—w%rese&yqﬁoapoxy] et hyl ] - 3- met hyl bi phenyl - 4-
C@”?Omé' hCc@fidh afom q
%_ZR) 3- [[1 (4 ethj1p enyl ) - 2- net hyl propan- 2-yl ] am
no] and R® are the same or different and each is a hydrogen

2 hx@aﬂxwr&q%&% b ] 23 Tet R BS54 2 CR PONLLS roup,

2 pr ddPR)en3- R hn@4Rbh&@r@EQ€fﬁ(hdﬁfu&hOQhﬁnmh¢Tétgﬂ)

- 2 t - 3-
g: & r aac‘:ﬁey%% msgg qu]écrsg)i %ogzpexy ore any optically
b1} @dtﬁ&QEbrﬁ thekeoFapht hal en- 2-yl ) - 2- net hyl pr opan- 2-
yl ] am no] - 2- hydr oxypr opoxy] et hyl ] - 3- net hoxybi phenyl -
carboxylic acid, 15

2' -1 | pf 2-
A Tamnol bl D2 SO ALY RO 2,

Caﬁﬁgﬁyp fxgdm the group consisting of 2’'-[1- [(2R) -3- [[1 (3—
2' 2R) ht,ha I h n- 2-

yl ]fg#o%é B m%h%[lé y{)@gpgxﬁg?%%ﬁy F% (?r#ll%l&BBﬂef'hyl )b
1FphﬂﬂbeY§IbpbxyaEthquFBemethﬁﬂblphenyl 4- carboxyllc acid,

ot Ay =S LA RS S TR RS Y }-2ethylp

yl }Hmnmiolz—zhnﬁaw&ap@xyﬂeaimllLs%éﬁﬁﬁ%&ﬂﬁé@iﬁhh}/I )b
| - 4-carboxylic acid,
3 Eﬂ xydic peIqoR) - 3- [[I-(naphthalen 2-yl)-2-net hyl pr
EP@ﬂé§§|452%2&3%}53Q%%f%ﬂ?%%%oéyﬂgfﬁny£hn§1fDQLhethylpropanvz—
2%2Yﬁﬂaﬁ}92ﬁjzfhﬂ@ﬂﬂxtﬁrdpqudhkhybb*&&nﬁthyzbipndmyup4epan-

arboxy

y ]an1no 15 %yé%oxypropoxy]ethyl] 3-(trifluoronethyl)b
pRénY1=[ RRIaBbOXY (46-cAlofo-3-methylphenyl) -2-methylpropan—2-~

ylﬁamiﬁé?inithox £¥%pgig?é§ﬂ}fa 3L%e%h;T§J;%Lg;fqﬁp 2
carboxylic acid,

25 2'-[1-[(2R}~3-[[1-(2,3~difluoro-4-methylphenyl)-2—-
methylpropan-2-yl]amino}-2-hydroxypropoxy]ethyl]-3-
methylbiphenyl-4~carboxylic acid,

2'~[1-[(2R)~3-[[1- (4-chloro~2-fluorophenyl) ~2~-methylpropan-2-
yl]amino]—2—hydroxypropoxy]ethyl]—3-methylbiphenyl-4~

30 carboxylic acid,
2'=[1-[(2R}-3~[[1~-(2-fluoro-4-methylphenyl) -2-methylpropan-2-
yl]amino]—z—hydroxypropoxy]ethyl}~3—methylbiphenyl—4u

carboxylic acid,
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30

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

4- carboxylic acid,

3-ethyl-2"-[1-[(2R)-3-[[ 1- (3-f | uor o- 4- net hyl phenyl ) - 2-

met hyl propan- 2-yl j am no] - 2- hydr oxypr opoxy]

et hyl ] bi phenyl -4- 25 carboxylic acid, 2'-

[ | - [ (2R p13[(Rdr{(B- {f[hu@tloeﬂ;ﬂeishﬂ@&wpmlehyzr eitthpl pP&pan—2-
| Jam n % - 2- hydroxypropoxy%eth

] 3- Vi Hﬁﬁﬁ?ywpﬂopﬁﬁﬁkﬂi%y i 3 methylRiphenyl-4-

2- chggf&; 153 ddid,(2R) - 3-[[| - (napht hal en- 2-yl') - 2- met hy
| pr opan- o {IJan1no - 2- hydr oxypr opoxy] ethyl] phenyl]
Y

yr|cﬁ1m§i (rddx Y NER) -ati[d ! - (naphthalen-2~yl} -2-methylpropan-2-

5 okt L oo i) 607 M GRN 2 s
%os?anettblez ‘clael BR) -3- {{é_ (nc'ﬂlr._)hthc'stlre]:nhf;;l lyl)_ ZTmTetl_lyl_pmpan—Z-
et T A STy r oo Ry B D RP Sy SabRg Do ate
b| pheny[félycmprmlu(amesd[[1 (naphthalen—2-yl) -2-methylpropan—

2 3- 3-fl uoro-4-net hyl phenyl)-2-neth
Opa Sl Tén'i‘ SxYPIRPARBRYTS bR TRATY )P?lphenyyh%—

18- @ﬁega&flﬂ@hgaya 4- carboxylic acid,
2-chl or o- E -[1-[&2R)-3-[[1-(3-f|uoro-4-nethy|pheny|)
- 2- fet hylldéBbairdly|(paph il lep-2-y1) ~2-methylpropan-2-

gé’fﬂdr%&/nglgf&‘? AV FEINLRBEENY 1 b1 §L 96731 30 POl 4 -
3,50éﬁweuﬂyb @thil [ (2R) - 3- [[1 (napht hal en- 2-yl ) - 2-

gﬂ]y / a{‘o 3 l@g‘{@%] );12 [g zg)éé’lp 0Bo%Ydethylphenyl) ~2-
ﬁ [rﬂetﬁf(yzﬁ)reﬁari{&yamazﬁtntdnmzemfaryk;)p&pmyméwmaﬂ -2-yl

2- HV%?%%?bPQﬁﬁ%%fﬁeFﬁﬁ??xﬁﬁﬂFePﬁh%nyI 4' - carboxylic

aC'@a—25-[{2R) -3-[[1-(3-fluoro~ 4—methylphenyl) 2—meth¥}propan~2-
[I-[(2R} -[[1-(3-f1 uor o- 4- net hyi phenyl) - 2- net
O alamine] -2-hydroxypropoxylethyl]-3-methy blphenyl 4—

ylk%gbgg}lf% Qgg&oxypropoxy]ethyl] 2, 3-di et hyl bi phenyl
-4- carboxylic acid
29' - P1=[{-2ARERB~ @fl[383BFEmwozndﬂﬂmethylmﬂﬁnmﬂD}2€m¢mhﬁipkppan"2—

ARSI 2R SBB Y] KPR 2SR RIS eny
- deaBhoxdArikoxyid c aci d,
2'-[ (eyclopropyl) [ (2R) —3-{[1- (4-chloro-2-fluocrorhenyl}-2-
methylpreopan-~2-yl]amino]~2~-hydroxypropoxylmethyl]—-3-
25 methylbiphenyl-4-carboxylic acid,
2'-[{eyclopropyl) [ (2R} ~3-[[1-{4-chloro-3~-fluorcophenyl) -2-
methylpropan-2-yl]amine]-2-hydroxypropoxylmethyl]—3—
methylbiphenyl-4-carboxylic acid,
2'—{1-[(ZR}—S—[tl-(3—fluoro—4—methoxyphenyl)-2—methylpropan—2—
30 yl]lamino]-2-hydroxypropoxy]ethylj-3-methylbiphenyl-4-
carboxylic acid,
3-methyl-2‘-{1-[(2R}-3-[[1~(3,4~dimethylphenyl) -2~
methylpropan-2-yl]amino]-2-hydroxypropoxylethyl]biphenyl—-4-
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4- (hydroxynethyl)-2'-[1-[(2R)-3-[[ 1- (napht hal en-2-yl) -
2-

nmet hyl propan- 2-yl ] am no] - 2- hydr oxypr opoxy] et hyl ] bi phen
yl -3- carboxylic acid, 26

3-isobutyl-2"-[I-[(2R) -3-[[1- (napht hal en- 2-yl ) - 2- net hy
| propan-

2-yl ]oa&ba,ej}l-lz; Ry-droxypropoxy] et hyl ] bi phenyl - 4- car boxy!|

I ; [ ‘Iz['( BR)(3R] 1 1= { B HuBe thvilphentiy] phewmthylprepanngt-pkl amino] -
oDanZZhYagdﬁ?EEhen fééﬁyiﬁ°§¥EHéHQQBX%£é€PﬂJ4 carboxylic acid,

- 3-i sobut 4 S carbo
[ 12 '['([ZR)H 8RH3L- ([3-flk uohlpm}—ﬁemhwqodwm?hyl P=retettit) fyropan-2—

PROFE Laming ) 2 AR BE SR PRIV T] 23 (IR SRIRRT A #6i p

henytaﬁox@anboa«yid c aC|

1- (3-f| t hyl ph t hyl
opan U L RS 2B I s
ma{Hwhrokypw ¥thpl pheagknd ns:ﬁfhkéﬂwuscaqaoqylm acid,

] o ni%ZRéﬁ"Wd[r"oQbf bty peeria Jafﬁyg%%@éﬁgﬁ% %2

Q@rhﬁﬁﬁ ] 2—-y2]aminoc]~2-hyd th
el e e e oRORAS L o
opaﬁ@ ylblphenyl 4—carboxy11c acid,

vl ] ag nol-3oRyds oxyr QG 1Y bl 5 B Py Yy L RHSIVL

car boxyl |

3- eyhj/mizio] F2-hy@R)xypricpdxy Ve tHil1QFB-iBe tHdxybaphemyl-u—2-

rret h an- 2-yl ] am no] - 2- hydr oxypr opoxy] et hyl ] bi phen
X“%B“@éfb%‘i ic acid,

zs [ A 102Ry 2R {3-1- (04~ ahboRa 3nt b UprophaRYhy 1@rdmanbY L pr

yI ]%12%1“02 -~ Ry ROy aPERRRSY letthy L] - Zmesdorspiptantety| -
g;ﬂb Cacdid d,

R) - 3-[[1- (3-fl uoro-4-net hyl phenyl ) - 2- met hyl pr
opaﬁ ZI 5(2R) 3 [[l (naphthalen- 2—yl) 2~methylpropan 2-
yl] 0X r
phe@;ﬂaﬂgﬁ car bg’d%}égﬁ%;p d&]]e;:ﬁlyi]] 3= (Q:rl uo etggi/} lglphenyl—
rﬂeichybe@h{cla[:iaR) 3-[[1- (napht hal en-2-yl ) -2-met hyl p

é?ﬁgP]éldﬁgksngz?L%r%% 3;%% gé%g%ﬁoxyphenyl) -2-methylpropan—-2-
3- el ﬁyino?] -2Fhyfit SRprdpbki 1 é0aANt-Bak pt ArabrbmetiEl) B bReny1-

ropan- yl ] ani noJ - 2- hydr oxypr opoxy]
et yF‘]‘T)t?CB‘Iﬁ(éM}I 2gidar boxyl i c acid,

fofi;ﬁafh?ﬁz 1 p71/(@R) = 8= | [- (RARPADALLY: §1¥'é-n?e€ﬁ‘§ﬁb¥$zﬁhn-z-
25 ga]amlnol —2-hydroxypropoxy]ethyl]biphenyl—-4-carboxylic acid,

2'-[1-[(2R)~3-[{1-(3,4-dichlorophenyl) -2-methylpropan-2-—
yllamino]-2-hydroxypropoxylethyl] -3- (trifluoromethyl)biphenyl-
4-carboxylic acid,

2'-[1-[(2R)-3-[ {1~ (naphthalen-2-yl)-2-methylpropan—2-

30 yl]amino]-2-hydroxypropoxy]ethyl]-3-isopropylbiphenyl-4-

carboxylic acid,

3-ethyl-2'-[{1-[(2R) -3-[[1-{3-fluoro-4-methylphenyl)-2-
methylpropan-2-yljamino]-2-hydroxypropoxy]ethyllbiphenyl-4-
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yl ] am no] - 2- hydr oxypr opoxy]

et hyl ] bi phenyl - 3-car boxyl i ¢ aci d,

"-[1-[(2R) -3-[[ 1- (3, 4-di chi orophenyl ) - 2- net hyl pr opan-
2 27 yl]am no] -2-hydroxypropoxy]ethyl]

- 2- met hyl bi phenyl -4- carboxylic acid,
6-f|uoro-2‘-[I-[(2R)-3-[[1-(naphtha|en-2-y|)-2-nethy|p
ropaﬁaQboy&jiﬁﬂa&Qh hydroxypropoxy] et hyl ]

bi pheny carboxylic acid

3-fl u%roUz L{ZR) r%*zii)l"s‘f’rfllquwfnﬁ‘ahmlzerwl) =P-mashiyyppopan-2-

T A I BByt

[ FeFrem)Lis- pEid 3- chl or ophenyl ) - 2- et hyl pr opan- 2- vyl

]aJanQJh:L
2- hydré&ygfgpoxjﬁethyﬁTR) %néﬁﬁyﬁﬁ Pﬂﬁﬁ%}ﬁn426%rboxy?t%;lpropan—
aC|CQ yl]amino]- 2'“hydr‘3'-"‘3{13r0130XY]E‘t‘_hyl]phenyl]pyr:l.ch.ne 3-

[4aJﬂL2Rh1§ ié (3,4-dichlorophenyl)-z-nethylpropan-
2 10

yl ] amir na)l medﬁewm aReKYhel &yl 33y rethyinilpRepyt-2A-

carb

2- |l¥gﬁé’“é’l°f 21"9’2‘@5’*@1[‘3[92*(haﬁwwm%ﬁrgpw)w@ﬁﬁﬁ%w pr
QpakaZboxylic acid,

yI]an1n 3 2- hydroxy ropoxyJet hyl ] bi phenyl - 4- car boxylic
aCId . imethyl-2'-[1-{(2R}-3-[[1- (naphthalen- 2-yl)-2-

fpr%éﬁﬂ§iﬁ¥ﬂﬁ%ﬂ¥bl§£fgghn§]L£]hfd¥%§y£hg$oxy]%thi]blﬁ%%kyy ~-4—

2 yP?Ebnxxﬂlczahy@roxypropoxy]nethyl) 3- et hyl bi phenyl -
[(cfﬁﬂaro{o?f Vit & B e E Rap HUHRPERY bl VA yreshylpRpan—2-
txwzmmamino]—z hydroxypropoxy]ethyl] 3—propylb1phenyl -4-

2 yIJ mn 2- droxypropoxy]nethyl] 3-t1 uor obi phenyl -
aaﬁ%é’ 3# d, 20

[ZG&MIJ:EM@WI—)[M 28R 33 11 £ pRRALBRbeA Koty ) pRadARRl Y -

Ipropan-

2 WF$QH#H6TP§F1%VU#b¥Vthp@xy]nethyl] % f | uor obi phenyl -
?aaph%%hi’ %Fgﬁlgﬁfheh%,%%%}l%ﬂlggg lajl.;bo(xzy%.c ac:Lc{

2% yB } Mm?mzlham o geBpesey] (et(hybh tize reet-Byy i {2henyl -
nf P RN Oy P o k2 hustzsareROPY Y st BY B iRBSBE A -

2 carboxylic acid,

I drox r opoxy) et hyl f 1 uor obi phenyl - 4-
Za1 g;y?LgRbc cj[[l %gapﬁ%héﬁén— Xyl} 2—methylprg%an— -yljamino]-

3- Z*H}Qi’r@xgrpr{;%m[}(]%%i i3rlr:[J1;e(rBﬂQH§IL34 -Q%a%bbﬂ:}n% aeiayl p

iLaWIno - 2- hydr oxypr opoxy| eth
Zﬂm &heﬁﬁrlﬂz%%ﬂ' di&ri%rﬁi§pao 4—methylphenyl) 2—methylpropan -2-

N R S (ks I RO N A Ik L iR
r@@x‘?blelc acid,
2'-[1-[ (2R} -3-[[1- (3-fluoro-4-methylphenyl) -2~methylpropan-2-
yl]amino]—2—hydroxypropoxy]ethyl]—B,5—dimethylbiphenyl—4~
30 carboxylic acid,
4- (hydroxymethyl)~2‘-[1-[ (2R) -3-[ [1~ (naphthalen-2-yl} -2-
methylpropan-2-yl]aminc]-2-hydroxypropoxy]ethyl]biphenyl—-3-

carboxylic acid,
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acid, 28 3-amino-2'-[1-[(2R)-3-[[|-(napht ha

| en-2-yl)-2-net hyl propan- 2-

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

aci d,

3-(acetylamno)-2'-[1-[(2R)-3-[[ 1- (napht hal en-2-yl)-2

nmet hyl propan- 2-yl ] am no] - 2-hydroxypropoxy] ethyl]

bi phedyksdbutylear-bpxyl (i2&) ag+ df1- (naphthalen-2-yl1) ~2-methylpropan-

3-chl gr?-Z',-[g{-%(ZR -3-[[1-(3-fl uoro-4-nethyl phenyl)-2 _

- mefhyrh = - B RN REPPOY IRt Xy Rtspaky f -eathpegy lic acid,

bi phenyt £14- (agy boxpth L3281 thr 4= hethylphenyl) ~2-methyl —2-

1-[ (2R3 [ [ 1-(3- et hoxy- 4 et hyl Phenyl ) 5= et Byl oF Goa Pan-2
fean

n-2-¥4 Heydroxy Ry apossintdpadt yetdepufy lbiphenyl-4-
- 35 MBS Ayvd R phesylq 4- carboxylic acid,
2, 3-di hydro-5-[2-T'1-[ (2R - 3-[[ 1- (napht hal en-2-yl ) - 2-
met hyd ‘pridpaf2B -] fbT fiv]ElRorhy droxyhylppenyllethpbthy lpropan—-2-
phe of uran-7-carboxyl i id,, i .
D a0 AR F S R iy RE L hilesremappy L poipneny1-3-
net sagpospdic Zail] am no] - 2- hydr oxypr opoxy]
et hyl,],bi.ph l-4- carhoxylic acid,
> [ E] {ng {%-’ r?il f’:-,f J%rﬁl‘%’:”%mq’fi}v pPRETIY —3-eshyPgPPan-2-
AT noL 2 e L )3 2 e A phenyl
am noj - 2- r oxXypr opoxy] e -2,6-di ne i phen
Y 4J_ Pﬁgpelgylt}&g%pg%y —%-ﬂ:grngylicy acid, 4 P 4
3- (dp nefihyl (2gj —hdp Den3zLl 1y (21 aryl) -
2- et h{/ll gr(og]aﬁ%?% j([g\%nplk%}]?a%Ph3d¥%&y%?l%g%£%&§taﬁy¥]
bipﬁéh@@lﬂg]‘éahiﬂﬁewwpcoag$xﬂethyl]—3—hydroxybiphenyl—4—

2, 3a4 =5-[2:[1-[(2R)-3-[[I-(3-fl uoro-4-nethyl phen
I ‘-:%lL 2 lg%tﬁgffdriropan-z-yl]am noj - 2

Hy drdxylpro pemy et hy+ | phnpcbbeAsafiy gRetly Dazbasyhy Tpropan-2-
acCl .

3 bR 3Py oryRLeRy) 30 gk ar ety - 2

- netdbpkpl bpaik4id; Yyl ] am no] - 2- hydr oxypr opoxy] et hyl ]

bi pheny| - 4- carboxylic acid, 30

2' - FI?[Y-'E&IR)Z-'SIH £ (2R B 61 o 4-grdemgr pHmpr pplemyt Imzpr

R B A RGN R e a e
2&aFB§R?¥Y¥§¢aGP§¢.
gb;%%%@p%ﬁ%Rﬁiiif%li%iggﬂfgég;%l% 3§¥éﬁﬂé%g¥lléfﬁégiﬁggéggan-z-
yl]amino}—2—hydroxypropoxy]ethyl]—3—isopropylbiphenyl—4—
carboxylic acid,
2'-[1-[(2R) -3~ [[1~ (3~fluoro-4-methylphenyl)~2-methylpropan-2-
25 yl]amino]—z-hydroxypropoxy]ethyl]—3—(1-methylpropyl)biphenyl~
4-carboxylic acid,
Z2-methyl-2'-[1-[(2R)~3-[[1-(naphthalen-2-yl) -2-methylpropan~2—
yl]amino]-2—hydroxypropoxy]ethyl]biphenyl—4~carboxylic acid,
3—methyl—2'—[1—[(2R)-3—[{1—(naphthalen—z—yl)—2—methylpropan—2—
30 Yl]amino}-2—hydroxypropoxy]ethyl]biphenyl—4—carboxylic acid,
4—fluoro—2'—[l—{(2R)—3—[[1-(naphthalen—z—yl)—2—methylpropan—2n
yl]amino]—Z—hydroxypropoxy]ethyl]biphenyl—B—carboxylic acid,
2'—[1*[(2R)—3—[[1-(3,4—dichlorophenyl)—2—methylpropan—2—
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29
yl ] am no] - 2- hydr oxypr opoxy] et hyl ] - 3- net hoxybi phenyl -
carboxylic acid, 2'- [1-[(2R
-3-[[1-(4-chl oro-3-fluorophenyl)-2-nmet hyl pr opan- 2-
yl Jam no] -2-hydroxypropoxy] et hyl ]
-3-nethoxybipheny|-4 s carboxylic acid,
-[#2 Ia(rraR)ai 32 {Hylirodypbbps6r 12thy UDrDRplse Ry L) s phemgthy - pr
opan 2- &an1no] - 2- hydr oxypr opoxy] et hyl ]
- 2- nEtPEBE pRERA% 4- carboxylic acid, 2'-[1-]
( 2R) 3£l idrd-4- C-flhol[ @212rij-LtQEL0P:|ﬂ;ﬁ:n%|h)n@nr@lm l-prRpewy dropan-2-

I]an1no - 2- hydr oxypr opoxy] et hy
-2- ne] RYEBP bifehyPraxyRErnseyy PE Jalé:ile enyl-3-carboxylic acid,

sl agropl[ {2 3-{[1- hthalen—2-yl)~2-methyl -2
[[1- nap%t ﬁ)al en- 2 l:?)Ig’z r‘r’e“ hy nparpopaﬁ %ﬂ yly] ) -2 mT ylpropan

é?-[ E@X@Qﬁﬂ?pbx9¥°¥ﬂﬂﬁﬁpokbﬂFWhM%ﬂbiﬁhﬁkwlﬁiﬁFbrboariiﬁ acid,
o 2o PR T SRR} Y2 SRR ApFOR B aminol -
15 ﬁkpﬁ@quybreﬁefmﬁkﬂhyﬁpgefm?@ﬂyabhpgényl -4-carboxylic acid,
-4- [ - 3- 2

31T H R G hlo Gpham o BoPEt R propaH bt opan-2-

yb] @i anijnog ~ hmﬂy@a&@&:&apw}ﬁﬁyh) = 3=y bbppdresnye-4-

carboxylic acid, 20 2'-[1-]
(2RF2 ﬂﬂ?ilfzaQFthl uor ophenyl ) - 2- met hyl pr opan- 2-

yl') andfabrs2r ﬂiLQZYEfIﬁuﬁﬁﬂLQEgﬂﬂﬂhalenvz- 1) -2-methylpropan-2-
- 3- et hyl bi phen car boxyli c aci 2'

1- [X:Q]R)‘UBD[TZ.FJV(YS’IQHVDF@CB‘M]Ie&brblhﬂl-ﬂmhyfﬁmﬁﬂoyyglc acid,

t Byl hyl
Te! DL ARl PG YO AR SR 30 Y el tpropan-
153- q1y14é@lﬂﬂﬂﬂﬂﬁhyﬁrékymnum@hghméﬁhga]HetmgtuyMMi@heﬁyl -4-
y ]é% s 2- h groxypropoxy]ethyl]
%ﬂﬁﬂ? - carboxylic acid, 2'- [1- [ (2R

- 3 2[ f dcydIBpfobmr D2k ta-{ [M@n&pﬂe&mmewb }2-@eth¥Qpropan-
neth ropan 2- am no] -2-hydroxypropoxy] ethyl]-3-

&ﬂg yF %& qﬁgggppﬁykﬂﬂqul¥~3T lucrobiphényl-4-

1 bﬁgﬁaxﬁilb[gciérchloro 3-f1 uorophenyl)-2-met hyl propan
zwz] At sy 2owmrpyd[§RBbokyl [dt-Hpephihatenhgt ol btiempithylpropan-
302—yl]amino}—2—hydroxypropoxy]methyl]-2—fluorobiphenyl~4~
carboxylic acid,
2'~[(cyclopropyl) [ (2R) -3-[ [1- {naphthalen-2-yl) -2-methylpropan-
2-yllamino]-2-hydroxypropoxy]methyl}~2-methylbiphenyl-4-
25 carboxylic acid,
2'-[1~-{{2R)-3~[[1-(3,4-dichlorophenyl) -2-methylpropan-2-
yllamino]-2-hydroxypropoxylethyl]l-2-fluorobiphenyl-4-
carboxylic acid,
3-chloro-2'-(1~[(2R)~3-[[1- (naphthalen-2~yl) -2-methylpropan-2-
30 yl]amino]-2-hydroxypropoxy]ethyl]lbiphenyl-4-carboxylic acid,
2'=[1-[(2R)~3-[[1- (naphthalen-2-yl) -2-methylpropan-2-
yl]lamino]-2-hydroxypropoxylethyl]~3-nitrobiphenyl-4—carboxylic

acid,
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car boxylic acid,
-[1-[(2R)-3-([1-(3,5-ditrifluoronethyl phenyl)-2

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

nmet hyl bi phenyl - 4-carboxylic acid, s
-[1-[(2R)-3-[[ | - (4-met hyl - 3, 5-di net hoxyphenyl ) - 2-

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

rret h)B—bsinﬁhenyl' ﬂrqa(rzb@xyluq—aﬁbghthalen ~2-y1)-2-methylpropan-2-

ég R) -3-(]1-(3, 5- dlnethoxyghenyl ) - 2- nethylpropan
ino]- 2 ydroxypropoxy]ethy lbiphenyl-4~carboxylic acid,

?"oj 23—321;;% ga&g{rfvw@mpm{ydzﬁs byl | 13- qebhyh Pidhenyl r 4
[“PWQR}?OBBIET%rﬂua@hmﬂr@—syﬂrv#ymmi aipHeaphynyd -4~

- gmg&y,bgggp@rhgl&/l ] am no] - 2- hydr oxypr opoxy] et hyl j - 3-
net yl bi phenyl -4-car boxylic acid,

- [ B=EX DR HIN - ( RE)-Foil 61 4¢Iretlinpl-phényd thy2phetyiy -3

opa
ylp] ety iPronans o%ybar"blﬁl&lyfe?%‘i‘ﬁ‘ixyé’rf’PBﬁ’fotﬁ‘nyﬂsﬂ%%ﬁﬂenll 4
carbaxybxxifﬁna&;dz

1- [(EFQ[ - 1 (4 F lq%gmetggiygrEggggglghenyg?tr“”é%%ggpropan 2-

yb ] gm amlej]noa —h)‘ﬂ&@i‘é’:@&ﬂBﬁlSﬂ)}FéMﬂ] 3=rhe D1V BhohANYL - 4-
car boxylic acid

2' fﬁ??%%ﬂ%}gsaffqﬁ(4 chl or o- 3-f | uor ophenyl ) - 2- net hyl pr
opary, Z-dihydro-5-[2-[1-[ (2 len-2-yl)-2-
yl]an1nol-§ r? rJ%yérobéig]3th§f]“§*mtﬁﬁt§?€f3 ényl
cartgbbyllbgopgndg-yllamino]-2-

2 bl Raodd ochda [ o2 B RELAVLRNS U Ja B/ TRE ML,
526151 am@;metwoxm DEBRYBel i fnahirs hanybiypheny| - 4-
C
[’F?‘i‘g@P?T if § 9] 52N TRIBRACRRE AL T YY) i 4
Op&ﬂrﬁoxyllc acid,

I an1no 2- hydr oxypr opoxy] et hyl 3- nor phol i nobi phen
y J a&%&ﬁé@ﬁpy3aé[%¥%3 glug;o*4igeLhylpheA;l) 2—metgilpr¥pan—2—

opgiﬁ?aﬁ‘&?’-ifh%%}%%ﬁ*%%f%a B
2{t¢?t¢QﬂMﬁﬁ@eah@dy)blphenyl 4- carboxyllc acid,
J'f“pr oﬁg#‘li%)}l(_%étﬁﬂn{)% (lé%li %g“éi nggﬁﬁ/ thyP’iﬂ )_22
3 Jmetﬂtyliplrbpaﬁemeémﬁ% bedpvideorgpfbpoxy] ethyl]biphenyl—4-
carboxylic acid,
2,3-dihydro-5-{2-[1-[(2R) -3~ [[1- (3-fluoro-4-methylphenyl) -2-
25 methylpropan—-2-yllamino]-2-
hydroxypropoxy]ethyl]phenyl]benzofuran-7-carboxylic acid,
3-benzyl~-2'-[1-[{2R)-3~[[1- (3-fluoro-4-methylphenyl)-2-
methylpropan-2-yl]amino]-2-hydroxypropoxy]ethyl)]biphenyl-4-
carboxylic acid,
36 2'-{1-[(2R)-3-[[1-(3-fluoro~4-methylphenyl)-2-methylpropan-2-
yllamino]-2-hydroxypropoxy] ethyl]—~3-methoxybiphenyl-4-
carboxylic acid,

2'-{1-{(2R)-3-{[1-(4-chloro-2-fluorophenyl) -2-methylpropan-2-
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[1-T(2R)
-3-[[1-(4-chl oro-3-fl uorophenyl) -2-net hyl propan- 2-
yl ] am no] -2-hydroxypropoxy]ethyl] -3- (hydroxynethyl)
bi phenyl - 4- carboxylic acid, and s 2'-[1-[(2R) -3-]
[1- (4-chloro-3-fluorophenyl)-2-nethyl propan- 2-
yl ] am no] - 2- hydr oxypr opoxy] et hyl ] - 3- car boxyl bi phenyl -

- caybpxyindl -achfdraypRapsmeaitnaal Byneotaphbaiaygakt
thereof or an optically active formthereof. 10 [11]
A cofiptRMtY F€prei@nt ed by the fol lowing fornula (1"),

a rEMJFWlQQERFfﬁJD{1a@gfﬂﬂfagbeBSQhEofJﬁﬂ%C?i)Jylm@Eh lpropan~2-
optically active formthereof: R %
OH HRAMnA) -2 shygdrexebremity lieghal hy dristyioxgpothenyi ~ 4
C%_Gcapgﬂ%ggg)ilgrgé% R2' is a hydroxyl group, a hal ogen
atom an amino grdup, a Cl1_7 acylamino group, a halo
Cl_6 2dFKyt [ 2R3 [élCl4_—@&1&chX-ny:ﬁhbmd?phengl’)o-lmeeEh}GIpI@pan—z—

R T Y T

aI kydaybaryhbdc gfcddp Oor a nitro group R'" is aCl 6
al ky 6 cycl oal

K
hal ogen Jatj &ﬁR) C_[L[]G'(élrfi?}"’g?'o%ﬁl“are;ih%lﬂo%y"%hgl}gromn-z*

Qb ya]hBaleo Ch-byatdwprabe HyMhen. bi A6 fncle
R6' Yand R7' arey 25%{3 n& Jgp}e o\lrlﬁr;Q rCIEH: and

R7' c1'=‘§b‘ax¥1]y’d7r d6éf. at om a hal ogen atom a Cl 6 al kyl

gr OUR, e 1oh=- 26 95.0UR _t 6, Al o
group. " 32h [12 E\i{@%%u%dﬁﬁegé‘églégﬁéé%%% ?}1? %(ﬂ\ﬂethylpmpan 2
f or ydul amimp IR - hﬂdrOpttmrmadteltd:arllI] bipbeeptdbtartsaitlic acid,

t herf'Of[lor[ (QE) Oyt[l [.Cﬁal( éyflu%Ct ! 'I?hyn.:l].pthréreljrffjo—fé—methylpropan~2‘

15 yljamino)-2-hydroxypropoxy]ethyl]-4-methylbiphenyl-3-
carboxylic acid,

2'-{1-[ (2R)-3-[[1-(3,5-dichlorophenyl) -2-methylpropan—-2-
yllamino]-2~-hydroxypropoxyjethyl]-3-methylbiphenyl-4-
carboxylic acid,

20 2’“[1-[(2R)—3—[[1-(2,5~difluorophenyl)—2—methylpropan~2*
yl]amino]-2-hydroxypropoxy]ethyl]-3-methylbiphenyl-4-
carboxylic acid,

2°~[1-[(2R)-3-[[1-({5-chloro-2—-fluoro-4-methylphenyl) -2-
methylpropan—~2-yl]amine]-2-hydroxypropoxylethyl]-3-

25 methylbiphenyl-4-~carboxylic acid,

2'-[1-[(2R)~3-[[1-(3~-chloro-2-flucrophenyl)-2-methylpropan—-2-

yllaminol-2-hydroxypropoxylethyl]~3-methylbiphenyl-4—
carboxylic acid,
2'-[1-[{2R)-3-[[1-(3-fluoro-4—-trifluoromethylphenyl)-2-

3¢ methylpropan-Z-yl]amino]-2-hydroxypropoxylethyl]-3-

methylbiphenyl-4-carboxylic acid,
—[1-[{2R)-3~[[1~-(5~chloro-3—-fluorophenyl)-2-methylpropan—-2-
yllamino]-2-hydroxypropoxy]ethyl]-3-methylbiphenyl-4-
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4' 6" RHBCCHB R O-~7- ( OHR OH s RZ. O wherein
R2" is .a Cl_6 alkyl group, R4" is a nethyl group or a
cycl opropyl group, R6" is a halogen atomor a Cl_6

al kyl group, and 10 R7" is a hydrogen atom a hal ogen
atom a Cl_6 al kyl group, a Cl1 _ 6al koxy group or a
halo C1_6 al kyl group. [13] The conpound of the
abovannwnynbmeduﬁll] or [12], which is selected from

the u

(12051 0B U BT P dr a e ey P BRIy sty | pr
Opammﬁhylpropanﬁz—yl]amlno] —2- hydroxypropoxy]ethyl] -3-
Z;Sgg%ggl%f h¥g&pngg£§g¥< Tgtggqg - met hyl bi phenyl -
25- [ 2 1L 2R)-(3rfL3-(4—qhaleL Qi3 You oRhEeRY:Y bnényBt-by | pr

opan- 2-

yl Jalﬁithb}mzupﬁyd?w&lmﬁ@iyiie&tmorcmrﬁmwmbphén%ﬁ - 4-
20 5 i
gEiP‘E%QR)’J}’% ?f SIERIEH S 254y hyl phenyl ) - 2- met hyl pr

opan -P~[1-[(2R} - [[1 (3, 5-dimethoxyphenyl) ~2-methylpropan—2-

RN R faoxoxgp%egm] eyh) - AR b Rb ROV -4

car Cc acC

2 - @érﬁdg&mﬁe3a¢id,(4-chloro 3- et hyl phenyl ) - 2- et hyl pr
oF T ok bf= bR aok b R PER T LR BB R 2
Caﬁﬂﬁ%ﬁh Copén 42— l]amlno] -2- gdroxypropoxy]ethyl]-3—

1-[(2R) - 3- (4-chl oro-2-fl uorophenyl met hyl pr
opé%’ [Sblphenyl 4~carboxyllc acid, P v yip

yl ] aginpj.- (]2(2Ei¥d§ gmpr(%am&lzeé Wbl iy TR P LBDRIM 1 $ropan-2 -

33 carboxyli
12 Y afnl 293 - 23-hyflt o P fdpeay be dhnit-13y-kphetylDipRenel +4r pr

%grgo’é‘fl’f R§afoxypr opoxy] et hyl ] - 3- met hyl bi pheny! - 4-

CarbejMBﬂd(aR){B [91- (4-chloro-2-fluorophenyl) ~2-methylpropan-2-

R e A
carboxylic acid,

20

yllamino]-2-hydroxypropoxy)ethyl]-3-t-butylbiphenyl-4-

carboxylic acid,

2'-[1-[(2R)~3-[[1-(4—chloro-3-fluorophenyl)-2-methylpropan-2-

2'-[1-[(2R) -3-[[1-(3~fluoro~4-methylphenyl) ~2-methylpropan-2-

yllamino]-2-hydroxypropoxy]ethyl]-3—-methoxybiphenyl-4-

25 carboxylic acid,

2'-[1-[(2R)-3-[[1-(3-fluoro-4-methylphenyl) -2-methylpropan—-2—-

yllamino] -2-hydroxypropoxy]ethyl]-3-morpholinobiphenyl-4-

carboxylic acid,

2'-[1-[{2R)-3~[[1-(3-fluoro-4-methylphenyl} -2-methylpropan—2-

3¢ yl]amine]-2-hydroxypropoxylethyl]-3—

(trifluoromethoxy)biphenyl-4-carboxylic acid;
2'-[{1-[{2R)-3~[[1-(3-trifluoromethyl—-4-methylphenyl)-2-

methylpropan-2-yl]lamino]-2-hydroxypropoxylethyl]-3-
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yl ] am no] - 2- hydr oxypr opoxy] et hyl ] - 3- net hyl bi phenyl -
carboxylic acid,

-[1-[(2R)-3-[[ 1- (3-fl uoro-4-net hyl phenyl)-2- et hyl pr
opan- 2-
yl ] am no) - 2- hydr oxypr opoxy] et hyl ] - 3- net hyl bi phenyl -
io carboxylic acid,

- [ peHi2R)ir@ehy 1-{-afrburgy bid-axeitchy| phenyl ) - 2- net hyl pr
opan
yl ] ani no][12llgz%fr axy Pt ob ey PT E9RePRE TR piReRg Fhylpropan-2-
car bjaj(yémzmﬁeﬂdhydroxypropoxy] ethyl]-3- (hydroxymethyl}biphenyl-4-
21- [é%gclgﬁr g (2R) 3-[[1-(4-chloro-2-fluorophenyl)
n239y| ] ani no] - 2- hydr oxypr opoxy]

m:“it hylz]--81- Ph}Lbb[ me(WEhioﬁélwwoer% )] -2-—methylpropan-—2—
2'-%%§yclopro yI)[(2R) 3-[[1-(4-chl oro-3-fluorophenyl)
-2 By PRl obe 2°§YQQQHQ¥EFezhhythireﬁﬁbeﬁxﬁéﬁphenyl —4-
wetmggbog 1fethylbi phenyl - 4-carboxylic acid, 20
3-neth % [1 [(2R)-3-[[1- (3, 4- dlnethylphenyl) 2-
met @y Pémﬁﬁﬁqzlyh}bﬁnﬂﬂ??pzahydrsa@ﬂambpnagq or an optically

eth ELF%%E?“%Jfﬁfriﬁgggﬁﬁgighgﬁ;ﬁj-z-nethylpropan-2-y|

Pan1no]
aCI xgigéypcro%% et n eLentencIietl‘.l;ylt%IepPgl cl-w-lﬁgcfacgr?n%).(l)g I(%") . 8

2' - pRafrfatidrtIch [ 1 @éceptabns Fd1Rt BRIYEUIeBY! dn Zprakhyhp

ropan- 2-

yl]%ﬁﬁ*ﬁﬁ 52”H¢HF8¥?5ropoxy)ethyl] 3- net hyl bi phenyl - 4-

carboxyllc aci d,

-[1-T (R - 3- [[1 é4 eth enyl)-2-nethy|propan-2-y|]
-

an1no]
BQpQ?y$% I hyl bi phenyl - 4- car boxyl i c

-[ 1- TKZF& 3-[[1-(3- quo; 4- et hyl phenyl ) - 2-
oan 2-yl] am no] - 2- hydr xipropoxy] et hyl ]

4- carboxylic acid,
')-B-[[l-(s-fluoro-4-nethy|phenyl)-2-nethy|pr

opan- 2-
yl]an1no? 2- hydr oxypropoxy] et hyl ] - 3-i sopropyl bi phenyl -

4 wsgedeXyl i ¢ acid
-[1-[(2R)-3-[[ 1- (3 f 1 uor o- 4- et hyl phenyl ) - 2- et hyl pr

op%n 2s | hydriopyl] goupy drory Pr-e ;adicy}:_gtg:;olup .
30y "S5 IR ey RE Tt Ao 36 Ry iR .2 Coo
acylamino group, a halo C, ¢ alkyl group, a Cig alkoxy-carbonyl
group, a Ci alkoxy group, a halo C;¢ alkoxy group, a C;-s alkyl
20 group, a hydroxy-Ci.¢ alkyl group, a di(C;-¢ alkyl)amino group or
2 nitro group,
R*" is a Ci.g alkyl group or a Cs.g cycloalkyl group,
R%" is a halogen atom, a C;-¢ alkyl group, a Ci-¢ alkoxy group or
a halo C;¢ alkyl group, or when R’’ is adjacent, R®’ and R’' are
25 linked to form -CH=CH-CH=CH-, and
R’* is a hydrogen atom, a halogen atom, a C,s alkyl group, a Ci.

¢ alkoxy group or a hale Ci¢ alkyl group.
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yl Jam no] -2-hydroxypropoxy] et hyl

] - 3-i sobutyl bi phenyl -4- carboxylic acid,
3-ethyl-2"-[1-[(2R)-3-[[ 1- (4-chl or o- 3-f | uor ophenyl ) - 2-
10 et hyl propan-2-yl]am no] -2-hydroxypropoxy] ethyl]
bi phenyl - 4- carboxylic acid, 2'-[1-

(2R)-3-[[1-(4-chl oro-3-fluorophenyl)-2-net hyl propan- 2-
yl]am no] -2- hydroxypropoxy]ethyl

-3 ks lelle - carboxyllc acid, 15
%’O % ‘F ( Pr‘-’FaS%e% e thy | fHSRyRnd 2E el p° ") . a
Opanpﬁhrmﬁbkﬁﬂléﬂﬂly'%tﬁ¥9féﬁ@%p%gﬂgxﬂﬂé¥é@$|Lr an optically
| propyl ) bi phenyl - 4-carboxylic acid,
[%Fﬁ?(?ﬂ¥°%ﬁ[ﬂﬁfr63fchlorophenyl) 2-met hyl pr opan: 2-yl
]an1no] - @-hydroxypropoxy] et hyl ]
- 3- nethyl.|phenyl cCamboxy i€ acid, 20
2'-[1-J (2R -3- ([ - ?Jlorophenyl) 2- met hyl pr opan-
yi yPropoxy] et hyl |
| -H- carbox§lic adid; )2' - [1-[(2R)
hoxy- 4- met hyl phenyl ) - 2- et hyl pr opan- 2-
2>hydomxypr opoxy] et hyl ] - 3-net hyl bi phenyl -
25 carboxyll.c #cid, 2'-[1-[(2R)
-8-[ (1- (3, & di 8nhl or ophenyl ) - 2- net hyl pr opan- 2-
yl]ﬁglnq% - 2- hydroxypropoxy]ethyl]
IR/1i phenyl - 4- carboxylic acid, 2'-[1-]
(2R3 3ig[d-d 4 shi %I%ukrl f 1 uor onet hyI phenyl )-2- 30
met hyl propan- 2- %f$gn1no - 2- hydr oxypropoxy] ethyl] -3-
nethyl| 5% ghé&wfhy L - geewoey accmhcxproml group,

opay. 2 Tarehel 9B BTk sBeagy 4 T

msﬁ big v byghem ~a4:03-5 gahdlgehi srat &, CZ—s alkyl group, a Ci_

[a(l%%qérﬁicl L- %‘é't %Ség%&iéﬁoﬂ&f?gggggl ) - 2- et hyl pr opa

] 3 t- butylblphenyl - carboxylic acid, 5

2R) [[I-(4 chl or o- 3- quorophenyI)-Z met hyl pr
opﬁ]}b i) fafﬂwa}d < fpar husrepekirachylilll or (121, which
] - Bs ts1ebybdi PRGN Whet gr6@5 RONLELE AFIE and

15 2'-[1-[(2R)~-3-[ [1-(3-fluoro-4-methylphenyl)-2-methylpropan-2—-

yl]amino]—2—hydroxypropoxy]ethyl]~3—methy1biphenyl—4—
carboxylic acid,
2'—[1—[(2R)—3—[[l—(4-chloro—3~f1uorophenyl)—2~methylpropan~2~
yl}amino]~2—hydroxypropoxy]ethyl]—3—methylbiphenyl-4—
20 carboxylic acid,
2'—[1~[(ZR)—B—[[1-(3—chlor0m4—methylphenyl)—2—methylpropan~2~
yl]amino]—2—hydroxypropoxy]ethyl]—3—methylbiphenyl-4*
carboxylic acid, .
2’—[1-[(2R)—3-[[1-(4—chloro-B—methylphenyl)—2—methylpropan-2—
25 yl]amino]—2—hydroxypropoxy]ethyl]-3—methylbiphenyl—4—
carboxylic acid,
2'-[1-[(2R)-3-[ [1- (4-chloro-2-fluorophenyl) -2-methylpropan-2—
yl]amino]—z—hydroxypropoxy]ethyl]—3—methylbiphenyl-4~
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-[1-[(2R)-3-[[I-(3-trifluoronethyl-4-nmethyl phenyl)-2
- nmet hyl propan-2-yl ] am no] -2-hydroxypropoxy] ethyl
]-3 io methyl bi phenyl -4-carboxylic acid a
pharmaceutically acceptable salt thereof or an
optically active formthereof. [14] The conpound of
t he above-nentioned [13], which is 15 selected from
t he gaxhqumdnsheidng of

opan]22'["([57 é%)[%] {([g F‘I%lgfroro gr gep%; Yé-{;)fe};%/l;'}] —?n%ﬁ:gylpropan_g_

- 3- n?l]fhydlhbﬂih&‘lwdz%x B6RRM ey 8Fl flmefhy 1bipheny1-4-
[1 [.:(ZR) 31[ [ 1- (Acfi chroro fleuo%’opherﬂnyl )¥2 lrr%ter?gl propa
oxXyllic aci

yls] a@'n([’l ?rmd@mfypl (:Jip—@f)ﬂrft ?yfﬂucé‘ogﬁélt%!)bIZQRSQMylp@opan —2-

carboxylic acid
2' P@JFTQ?BlT?ﬂH@Qr?E¥Rﬂﬁ99KUJ4th&ﬁHﬁ@kphéhmd@mp&enElh?+pr

Opa%a%boxyllc a
yl ]am no]™-2 hygroxypropoxy]ethyl] 3- net hyl bi phenyl - 4-
car bdkylid (@& d3-ahil-23-fluoro-4-methylphenyl) -2~-methylpropan-2-

gp:a%%_ﬁ%’&l 3 hl e e Aok ) oty 1] 25 SRR p ey Qy| pr

yd]amﬂmﬁhdzchydiwxypropoxy]ethyl] 3- net hyl bi phenyl -
cangxyllc acid, ap arnaceutlcally accept abl e salt

t hereot 1ol (4R oitlildar $yf Lusrordone gnrhobray Buf2 eghy dsgopan-2-

2" - MrelnliAB) = ﬁLﬂidrb&§pf$%5¥ thEfigddg%ﬁ x%)pﬁgnyl =5-
nethylproEan 2-yl]lam no hydr oxypr opokxy] ‘et hyl ]

nmetfAARsxEhenyacil, car boxyl i c acid, a pharnaceutlcally
CpeocrRtagurapll) t0RhesL (1 L ARLES3) | 4 BELEHE LB

t her eof .
z ﬂPﬁhytﬁfgpahﬂ?EilIdmiﬂd]eEehﬁdfdxy@tepbﬁymﬁdthgi]—3—

ne yl ] am.no] - 2- hydr oxypr opoxy] ethyl]-3 s
%%¥%g eny l hc%ﬁﬂ? e cg a pharnaceutical ly
?(r:] cEp’f ]Eihﬂye:l&ghbpﬁhe[r(eaf -84 [ B (@PEh L8443 FThb¥SpHyT) ~2-

er eo

o' MEERY I(Pfﬁ&’aé TETYllEnienl of hvdrepvRyepieyerhpl 1 -3-
ﬁEﬁxQMLﬂl}:g fﬁlyd-]c%@ba RY1 e xduoxypropoxy] ethyl ] -3 i o
nmet hyl bi phe 4-carboxylic acid, a pharnaceutically

2°acc°eme&m’é—%ar k1 +H@Rkod~ 0l 3 , &pdimeehyyphenyNe 2f-or m
trﬁgﬂﬂyipropanﬁz—yl]amlno]—2—hydroxypropoxy]ethyl]blphenyl”4'
carboxylic acid,
2'-{1-[{2R)-3-[[1~ (4-methylphenyl)-2-methylpropan-2-yl]amino]~
Z2-hydroxypropoxy]ethyl]-3-methylbiphenyl~4~carboxylic acid,

25  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-yl]amino]-
2—hydroxypropoxy]ethyl]—3-methylbiphenyl—4—carboxylic acid,

3¢ 3-ethyl-2'-[1-[(2R)~3-{[1~(3-fluoro-4-methylphenyl)-2-

methylpropan—2~yl]amino]—2—hydroxypropoxy]ethyl]bipheny1‘4‘
carboxylic acid,

2'—[1—{(2RJ—3—[[l~(3—f1uoro—4~methylphenyl)—Z—methylpropan-z—
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[18] 2'-[1-[(2R)-3-[[1-(4-Chloro-2-fluorophenyl)-2-
met hyl propan- 2-yl ] am no] - 2- hydr oxypr opoxy] et hyl ] -3 15
nmet hyl bi phenyl - 4- carboxylic acid, a pharmaceutically
acceptabl e salt thereof or an optically active form
thereof. [19] A pharmaceutical conposition conprising
a pharnmaceutically acceptable carrier, and a conpound

of amyiemén@l-bhythexyghopexphathwiried-fiidpiopyibBhherdg 14—

phar tigcally , acceptable salt thereof or an
optiggﬁﬁgx%£¥ﬁﬁ% form thereof as an active

i ngr edi-eft- [ (2P} 3 Th| -abas reaRHu-gakh $OIHROT | L Phe@byiPfopan-2-
above-renii%ned 25 [19], wherein the active

i ngr ¥4 BMP91s 25 R FRYRREPOTY Jahydh a3 ~pForvibirhenyl-4-
abovearsiyyilaaedc{d] to [6], a pharmaceutically

acceptable salt thereof or an optically active form

t her of~.[1-[$4}) -Brd [ph &I Tideenertahe dupdshy 1 lord-wethyipropan-2-

ab0V¥EFHHIEB?D£EEY&¥BxLﬂéB OX g&ﬁbfhlg%%ﬁ%ghE¥fﬁiphenyl—4—

i ngredi ent Is a’'conpound of "any” one
aboverberylbnearids] to [10], a pharmaceutically

t. sal t, t f t.i cal ti f
e SRRy A R O A R oY b ey i 2-
tIhe melsby dpnepn-Arell] anfihd]] - 2 viled @ iy pirbpo el d th9l 1 bipheny 1 -4—

ing@ggkggt 1 s a.compound of any one of the
aboVer ReR T sn&8if11] to [18], a pharnmmceutically

accept-abl-q (2a) 31 PAF]Af cRIoR1 30R L6 ALINEREY LY. SndtBY Tbropan-—2-
thereof. 5 %23] A therapeutic drug for osteoporosis,
whi ¥hl THRRi-<sbydroxypapredethadll - bearappubbwhenyl-2-

car&dfoxyand acgpmpound of any one of the
above-nentioned [1] to [18], a pharmaceutically

HeceprdBé (38) 13-tlliér €dffluprant opt iuelphpnal)-i2reetiy Iozopan-2-
th . h 0,8 ive i.ngredjent 24] The ,
| Do ne PSS LSf! b biphenya-

nmerft-icemrbdxy 283 ,acdderein the active ingredient is a

COMpoU any e of the above-nentioned [3] to )

[ 6]m,9 a?gﬁgﬁ?de a{f '-aﬁ%—fhisr%f&%mlaaﬁém%mlpffﬂ@%-@r—yéﬂ amino] -~
anzepydﬁé&ﬁpkdyakyyétﬁyqGHBLﬂ@%ﬁyﬂbiphkﬁ?i-4UE%rboxylic acid,
therapeutic drug for osteoporosis of the above-

*frent | ohled (PR3 3~ WHer(@i A-d i lagrpheny Hgretiethy 1iropan-2-
COPRPUithdy-2-APUr ABrBbofy AN 1) Lh-hulyhBipndny1-a-

pharmaceuticalTy accCep
carboxylic acid,

2’'={1-[(2R) -3~[[1~ (3-methoxy-4-methylphenyl) -2-methylpropan-2-
yl]amino]—2—hydroxypropoxy]ethyl]—3—methy1biphenyl—4—
25 carboxylic acid,
2'-[1-[(2R}-3~[[1-(3,5-dichlorophenyl) -2-methylpropan-2-
yl]amino]~2—hydroxypropoxy}ethyl}—3—methylbiphenyl—4—
carboxylic acid,
2'-[1-[(2R)~3-[[1~-(4~chloro-3—trifluoromethylphenyl) -2
3¢ methylpropan-2-yl]amino}-2-hydroxypropoxylethyl]-3-
methylbiphenyl-4-carboxylic acid,
2'-[1-[(2R) -3-[[1-{3-fluoro-4-methylphenyl) -2-methylpropan-2-
yl]amino]-2—hydroxypropqu]ethyl]—3—t—butylbiphenyl-4-
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20 salt thereof or an optically active formthereof.
[26] The therapeutic drug for osteoporosis of the
above- nentioned [23], wherein the active ingredient
is a conpound of any of the above-nentioned [11] to
[18], a pharmaceutically 25 acceptable salt thereof or
an optically active formthereof. [27] The

t her@pdokytidrasgdf,or osteoporosis of any one of the

abovg-,nfglt n?d [23}t to 26;, which is used for
concdni tant “RhE™ W P nl4r driPrer el veRaPeRY ¢ ~BF by fRgepan—2-
ost eanamesd 5-2-B9al8dfpldpd et Rpeulsl-¢-Bhtio Higheny1-4-

osteoporosis of the above- nentioned [25], wherein the
di f FérBAtYifeprgpButic drug for osteoporosis is

SglthEthﬂYQﬁ};@E%fﬂqupcﬁ@@f&ngfagofgpﬁén§§kQQLﬁgﬁﬂylpropan—z-

agent, a vitamin D preparation, a vitam n
pr egal aninsd -2ahydpapt v riepeap hethyld par tithuny lbanhery kdgen

ant @9915‘&8111@589& agnl‘f an anabolic steroid

n,
preparati‘on, a parathyroid hornone preparation, a
cal c2 t-didi-n (PReffar[d0i-¢A-tai Hlihirspatisiidrat ehplepayd) 20
and_an i,prifl avone prepa i.on. 29] A net hod. for
£ r enfihRebal v PR IRR L B reny TR KBl 1 ng
an eéfBAblipRelDURtadboRy LiiReEAd of any one of the
above-nentioned [1] to [18], a pharmaceutically .
acc"érﬁl‘é’ﬁfr‘éc% Lyt pererialde galodteesef oradd PRt Hhy

t hes&qhvet Bofn RALLERE. W th osteoporosis. [30] A
cal cium receptor antagoni st conprising a
phar maceutical ly acceptable carrier, and a conpound of

any1a9erng Setbobli§ SPRHR TBBLLANSEibhba ! A1 Bknidh 1s

phar maceut i y acceptable sa ereof "or ‘an
igptsedafrtsd dubmvehé gymurhevesistaing afi active

et sl Tt By - R R P b Sy G pan2-
| NGt @athBitt] -2Shpd £RAeRx9 ] e BIWM 10Bem&thliBR phenyl-4-

above-nmentioned [3] to [6], a pharmaceutically
ac EBPPABIIdCcsaftd: t hereof or an optically active form

th _ _ ] i f an—2—
es eof1— ([ 3R ETQ%%QI[Qg%lix‘mﬁ\;oﬁ-%eﬁiﬁ’ércﬁméﬂg?Plﬁ-tmec'l'.fhylﬁﬁop n-2

above- nenti one , erein the active

29 nyt baniaei -2shyslrogypoandxiofetayy 1 odrauetdly Lbfphenyl-4-
abgyg;ggrﬁéo&g@l’[ 7] to [10], a pharnmaceutically
2'-[1-[(2R)-3-[[1-{3-chloro-4-methylphenyl) -2-methylpropan-2-

yl]amino] -2-hydroxypropoxy]ethyl]-3-methylbiphenyl-4-
carboxylic acid and

25 2'-[1-[{2R)-3—-[[1- (4-chloro-2-flucrophenyl) -2-methylpropan—2-
yllamino]-2-hydroxypropoxylethyl]-3-methylbiphenyl-4-
carboxylic acid,
a pharmaceutically acceptable salt thereof or an optically

active form thereof.

30

[15] 2'-[1-[(2R)-3~[[1-(3-Fluoro-4-methylphenyl)-2-
methylpropan—-2-yl]amino]-2~-hydroxypropoxylethyl]—-3-

methyLbiphenyl—4—carboxylic acid, a pharmaceutically
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acceptable salt thereof or an optically active form
thereof. 30 [33] The cal ci umreceptor antagoni st of

t he above-nentioned [30], wherein the active

ingredient is a conpound of any one of the
above-nentioned [11] to [18], a pharnaceutically
acceptable salt thereof or an optically active form

t her é6fepP 3P lle34plA themsofinvr eoeppaicahl gortist hai nfereor.
an | C50 value of a calciumreceptor antagonistic

action which is not less than 10 tinmes the |1C50 val ue

of abléintzi‘biltefyzricti-anlef4rmilakel scr haapyrany D430,

35] T | ci t tagoni st_of th
aboVES HAPEBRBN 2 ¥4 S ikt CE R P VARG b

cad ohatlyl BEPRENY L -hagexy Sild 6c88! | PhHa3mAObut £SI 1 han

100 times the I1C50 value 10 of an inhibitory action of

net dFGEPEaRES yiR tPABEreeB @ FReoRKIH N petiyr diorm thereof.
ant agoni st of the above-nentioned [34], wherein the

met abol i c enzyne P450 is CYP2D6. 15 [37] The cal cium

r ecdpt’ br 2 antlagfdi?Rs  3of [1HS-Ehbve-rfemeicbpbpheny35}2-

whepgi tabgolic enzype P450 is CYP2D6. [38] A

o e o B0 o e P et B e of o

éal mpthy Meipiengl -dntagosydit cadet,i anphsminteuiesl Iynan

0.1 ﬁgé"pt %O angta IC5% val ue of _an.inhibitory action

of ERe merabolf eﬂ'ﬁfr‘?@ CYPAY PSRt LY et ivRate  [thRfect.
[39] The cal ciumreceptor antagonist of the

aboge- m%r;ti oned- [381, wherein the |1 C50 val ue of the
cal tHimé adipt BRB-4ht agbrindere-2efiunropsenpt) 1or e

t haiethylppdpal happijtary

act i onyof ) %aé mtﬂgggﬁégégﬁkgg%%rﬁgb%g lgg{)ﬁ ]I gss

Phdie by lpiphenoy-4Trerkekwliignreid e pt mhaanaagunicetl 1pf

anys J - i oned [,34] .tpo.[37

e arRe R R DhSrek SEORh G pb RS S Biggeor.
in any one of the above-nentioned [30] to [33]. 40

[4 TH secret agogue conprising a pharmaceuti cal
ac(]:[]égf\aglperfa%ngfﬁlggc%n&oﬁpggmg:°8?géW%ﬁe of the
abouermsriuta@adl] 1jccdptabl8] card iBRar §RE M tdor@blidd of any one
accgpt abl e salt thereof or an ‘ )

20 of the ove-mentioned [1] to [18], a pharmaceutically
acceptable salt thereof or an optically active form thereof as

an active ingredient.

[20] The pharmaceutical composition of the above-mentioned
25 [19], wherein the active ingredient is a compound of any one
of the above-mentioned [3] to [6], a pharmaceutically

acceptable salt thereof or an optically active form thereof.

[21] The pharmaceutical composition of the above-mentioned
(1%], 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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optically active formthereof as an active ingredient.

5 [42] The PTH secretagogue of the above-nenti oned

[41], wherein the active ingredient is a conpound of

any one of clainms 3 to 6, a pharmaceutically )
acceptable salt thereof or an optically active form
thereof. 10 [43] The PTH secretagogue of the

abov &2k rMieo pbdrfakltinkk rc&irrrpostlh&oﬁCdﬁ \thel dgigpvedinent ioned

is a ound of any one t he above- nentioned [ 7]

to CuBrT P PR Eefh A aPEEr yoateaioth i SaPerERg, bbfany one
or ¥ opid aably-raeitiveed armyt Rer ¢og), ESphdfjackhei&dHy
secreta gge of the above-nmentioned [41], wherein the

act iAETHGPLRI St TaereafoRBoaRdoRt Gy YoRetiye £pgn thereof.
alkove- nentioned (11] to [18], a pharmaceutically

accept able salt thereof or an optically active form

t herl@df. Aobhexpartie %@cfppt¢%tﬁqﬁorphe-°:l nhdahi compEises a

ter agasgemctafﬁ%p{oggn a;gga cegl | opg ar %oggéar{ae bf any one

as Il ows. The uorine a

chI Qﬁ ﬁbeamne-mén@r@#ﬁnélhtmn [a81i,0di e raboapt dailaly
Qi e atom or

ar REECPLARS st delBo? Ao g dpahiy Aed L EagmaFhgF oot

or oup"an ;activai Diyreadhiahs. or branched chain al kyl

group having 1 to 6, preferably 1 to 4, carbon atons,

for exanple nmethyl group, ethyl group, propyl group,

| soprapyhe @RefHpAMRic bamd f8E0URteb UL ¥ | 0 A1t A¥Pabove -
tert-butyl group, gent group, isopentyl group,
t erM® erevax hegpebibvankhgrefeent is, avsenpound of

{
St i o B 7 e,

1§r ggpertably palt ghengef psobutoptigradlp aartciveefbrrbmhplreof
group. The "halo Cl1_6 al kyl group” is the
af orenentioned "Cl_6 al kyl group" substituted by one
or [AB] eThal Wgeapainits detg Halt Galdepbogs QUPSE thelRiove-
the Qfltldor} g? sybstitution is free
one 23], wherein the active ingredient is a compound of
any one of claims [7] to [10], a pharmaceutically acceptable

20 salt thereof or an optically active form thereof.

[26] The therapeutic drug for osteoporosis of the above-
mentioned [23], wherein the active ingredient is a compound of
any of the above-mentioned [11] to [18}, a pharmaceutically

25 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.

30
[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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5 of any particularly limtation as long as it is
chemcally acceptable. Exanples of the "halo Cl1 6
al kyl group” include fluoromethyl group,

di f 1 uoronet hyl group, trifluoronmethyl group,

chl oromet hyl group, dichloronethyl group

trichl oronethyl group, brononethyl group,
dibrEﬁ&ﬁﬁ@ﬂhyGEQﬂdnapvit¢mnnrﬂ WEQHQWﬁﬁﬂppI graupynin K

o ooty Pl e S e B R b 25t

2,2, cmﬁalglohisrormephyétagfm,upn Enﬁmm&etbyducglb(i§§ar2tfon, a
dlcmé¥é rou 2-tri chloroethyl group,

2- briGits - Breparhl hofeChyF L gradppEeparation, a
252 kﬁ.ﬁbﬁbﬁlﬁlﬁﬂﬁl‘iﬁtﬁ%pe&%@iﬁn 8nd arC hbot ARIVeRY! pBERAME \Qlon .

4-chl orobutyl group and the like, preferably halo

Cl_2 alkyl group such as trifluoronethyl group and
2,2,[290 1A Q@tﬁ&@efcnyltrgﬁ‘eyﬂg &@Jédpi%%@{é ywﬂFEltn er_rcﬁmrﬁ.ses
trlfluoronethyl group. The "hydroxy-Cl yl group'

i s AR STRy AR AR grféaptme viimsuaitnof he Cafnpmembmﬂ @mgdone of

Cltﬁe 341%90' —Qél@&%mehs CL [t Lét ed b dr o%(:lyca]gr ou@beptable

wherein the p05|t|on Gt | n |s ree

par saktltelryof ign aatopmueﬁﬂﬂyoagtﬂse|ﬂbrm3tm&xynfcably patient
acc blge Exanples of the "hydroxy-Cl 6 al kyl group"

i nc oxyﬁﬁthyl group, 1-hydroxyethyl group,

2- hydroxyethyl 25 group, 1-hydroxypropyl group,

- hydroxypropyl group, 3- hydroxypropyl group
e%%JOng% 4%¥Fh§?%ﬁﬂﬁﬂr @PGGBOHHFt RPEPBISARG #1 gr oup,
2 rdhaxyaut a1 8y %ep%aﬂigreﬁyﬁlgryl afid qy%ompou?d of any one

4- hydr oxybutyl group, 3-hyd roxy- 2- -i net hyl propy
1§r @dpthe- W&r@ﬁi}’tljpnle-ddﬂ%t by | B8yl aplaymaceutically

5- r l._gr
SR e, 2P AL L g U Wil
sebhecaetfivier anghgdiremty et hyl group, 2-hydroxyet hyl

group, 3-hydroxypropy| group. and 4- hydr oxybutyl

group. The "Cl_6 al koxy group" is a straight chain or

br 83Ched cad2ichatdteptb@X ¥nBagemi tavirngnd d¥bve-mentioned [30],
g erabl 1 to 4, carbon atons, for exanple nethoxy

e1ih ?()ch:ﬂaﬁpm?ﬁed’d@@f &F oRi[FOmPPYRG refp @Ry gPEURE the
btﬂw%-ﬁéﬂtlibnefder[ﬁr bel opeyj gaoaﬂan&%m y, B Eegaﬁames salt

tert-pentyl oxy group or héxyl oxy group an
prérErabl 9 @ gphidabdy gotdpe sEdmrtthbdréeom net hoxy
group, ethoxy

[32] The calcium receptor antagonist of the above-mentioned
25 [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.

30 [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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group, propoxy group, isopropoxy group, butoxy group
and tert- butoxy group. The "halo C1_6 al koxy group”
i s a hal oal koxy group wherein the aforenentioned
"Cl_6 al koxy group” is substituted by one or 10 nore
hal ogen atons. The position of substitution is free of
any particularly limtation as long as it is
chenically acceptable The "hal o C1_6 al koxy group"
%ﬁﬁ xa quoronethoxg group, .di fl uoromet hoxy £
gr oul?* 1t £ 4 ERBRYCT GROAROMTH BRBARY ik Gt dghue of a

di cr&aqr:mﬁfetfwabtgﬁ:oaﬁtaé&ﬂsusM&ﬁ.ﬁemﬂdy O QMR less than 10
br omonet hoxy di br ononet hoxy group,

t ri BrBREnEh %y gﬁaéﬂﬁ of ibriebhbiirRyr agpicn of metabolic

disi QelopRe ey, group, triiodonethoxy group
2-fl uor oet hoxy group, 2,2- difl uoroethoxy group,

2,2,2- trlfluoroethoxy group, 2- chioroethoxy group,

2, 298§ hf' [ 995@ br ax‘gta% §9%£ rd£hr 951 00> )%Yentloned

gr oup, ronDe xy g up, ronoet hoxy  grou
2 2[241r |Wb|eomt1l:ma(yIC§f maﬁpe 39f: hiher oplapox yregeptipr or

orobu 0X oup.and t ferabl ha
& BRIV 13 el asp) (54 Mo S PO R hpeqvalue

2g 202-dn i1ahlel ORI @OE iof! OF e tBBS1iE Wk Blﬁf erably
trifluoronethoxy_group. 25 The "Cl1_6 al koxy-Cl1_6 al kyl
group” is al koxyal kyl group wherein the

af orsgyeRhé OébﬁLd:luﬁlr@c@]!J'&/rl aREQYPnidtS o U@ﬁé | 88RAmBYtioned
the aforenmentioned "Cl1_6 al koxy group”. The position

of [3dbstherainofhesmetakoldlc angymeaPEpeular¢XP206.
limtation as long as it is chemcally acceptable.
Exanpl es of the "Cl_6 al koxy-Cl_6 30 al kyl group"”
IsndiBddeThetdadxy vt hgdemroau pntagdnisynef hstte gibowp mentioned

e BSt bk L7 herabal it Ersihie. PASY s siyg2os-

1- met hoxyet hyl group, 1-ethoxyethyl group,
Z-qﬁéﬂoxyethyl group, 2-ethoxyethyl group, 1 43
met %bf@ﬁ?Fu@r%ﬁﬁ?P?PrePHH%¥ﬁP6ﬁyPatﬁﬁﬂuﬁn ICs value of a
2- 1 D%y REQDY. #or gr&léemngs@f %@é?&?p:y% mdtOWBre than 0.1 pM,
3- met hoxypr opyl group, oxypropyl group,

2‘2 A4 FoX f Cho- HRlws | of [an 1gh@‘a:ptory- apbitwafh byl ngkahgd ic

2 SR Bt dote LemRmBh b Group,
3- ethoxybutyl group, 4-nethoxybutyl group,
4_F}9H0}f'¥g uct.'ay.'i.lci%;no%gbégﬁor&etalggégér?{st of the above-mentioned:
[38], wherein the ICsy value of the calcium receptor
25 antagonistic action is not more than 0.1 pM, and the ICs value
of the inhibitory action of the metabolic enzyme CYP2D6 is not

less than 10 uM.

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

antagonist is described in any one of the above-mentioned [30]

to [33].
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met hyl propyl group, 2-nethoxy-1, 1-di nethylethyl group,

2- ethoxy-I|,I-dinethylethyl group, 5-nethoxypentyl

group or 6- methoxyhexyl group and the I|ike,

preferably Cl1 4 al koxy-Cl_4 zo al kyl group sel ected

from met hoxynet hyl group, ethoxynmethyl group,

propoxynet hyl group, butoxynethyl group, )

2- metf hbk e Pl | seapedapogse neentpippro ) IPhgroapedhiral acceptable
.4' ”EFQPJ?%QULX agrcl%ngbuIHeof Cd]n' 6.09ch93(¥5h‘éa Q&F‘é’lm&ﬁﬁuﬁed [1]

i s al'koxy-carbony roup wherein Cl_6 al koxy noiety

is the EBJreawitdronedut Glablyalekorytdslegsalip”thenymof or an

exanpl e hoxycar banyl group,. et hoxycarhbon) I ,
pro&%%?é%ﬁg%HV¥u§FogB¥mY§53F%§o§§€g}§§%§Vgg%gﬁ§%lng'

buwt oxycar bonyl group, isobutoxycarbonyl group, tert-

but oxycar bonyl group ent yl oxycar honyl grou r .
hexy"{vﬂygﬁ? IseﬁFﬁjEl‘?)g%‘?ﬁfyt"ﬁe\t/P? ng,o‘%r'%?%ﬁ"a‘%e§ Eflh, wherein
- al koptye 30+ £wd RARYLAOERUD S @ 8shsshirdd o &Ry ey o@r bDayms 3 to
group, ethoxycarbonyl group, propoxycarbonyl group, .
isoﬁgoBoR?Q%ﬂﬂﬂ?HyiC@#&ﬂuﬁCCBHFGRy%éﬁ%ﬁn§¢eEﬁQ§JﬁraﬁH optically

terti.hyt LRhopyls group. The "Cl1_6 al kyl am no
group” i1s alkylamno group wherein 25 the

aporenentioned "Cl_6 al kyl group” is substituted by

am 3%3 }ng'flg)eu F%THf e aa%:' ee”E% h&ea%gge%e%lfﬁbmfl [41], wherein
et hyl'am no” group, — pr [fam no group, isopropylam no

gr othe &wtiwleaihdqPediienitp is b&Sedmpopndndhcaryr oop, of the above-
tert-butylamno group, pentylam no group,

| SOPEREYARE ) gioudOTer PRRAETRART L4 SAEBFoPLe o218
hexyhapddo 0302816t ANd yt Becivek Eorr efeatealtly Cl_4

al kyl ami no group selected from nethylam no group,
ét hyl am no group, propylanm no group, isopropylam no

gro Y by | | S0 L r@heYPnedNd1], wherein
ter??%ﬁ?%%ak?ﬂgﬂg¥%ﬁggggﬂé%ﬂngﬁi?@%-6 a%kyl)aniﬂ%]
gr otip¢ dctimedirgdreylientnis gr cwprowneradi AnAnPE® Ur e pRove-
di - subst it yt by t forenenti " I
o ot Cighg Rl g topT s rara i faga1p-Sodbote saie
For tiexaaml er & wpthyh By nactgveuperne tthgreef hyl am no
roup, s diethylam no group, mnethyl propyl am no group,
et hyl propyl am no group, dipropylam no group,
di i sopropyl am pHee LU Destr Bt VbR G @h@l OHPention

di i sobutyl am no group, di-tert-butylam no )

The terms used in the present specification are defined
as follows.

The “halogen atom” is fluorine atom, chlorine atom,

25 bromine atom or iodine atom, which is preferably fluorine atom
or chlorine atom, particularly preferably chlorine atom.

The “C;.¢ 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

30 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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group, dipentylam no group, diisopentylam no group,
di-tert- pentylam no group or dihexylam no group and
the |ike can be 10 nentioned, preferably di Cl 4

al kyl am no group sel ected from dinethylam no group,
di et hyl am no group, dipropylanino group,

di i sopropyl am no group, dibutylam no

di i S}E)‘b"tl‘tlylgéﬁ?ﬂo 1 SRS L a9FeP R ﬁPérFe q%H'%XH‘] #5OW-oup.

The "di (Ci’h@ aldod c%%”},ﬂgﬁalégg{}gl ﬂ% aESrdmntioned "*Ci-6

di at kyl am nocar bon group wherein am nocar bonyl group

is cﬁlkYeiubsz'UtSe@Sbytwtmi dyoreecrrt imowedha Blgd gltRys of

gro | k 0 e
ForLﬁéggﬁg?%irE%fuﬁéfhy %ﬁﬁ ﬁo%%?g% éqkfy%yoP S&BJEZ%L€I%n is free
etshwfmthMmaarbpnwmmmmm asjllemlgylaardmasacb@mdally

o1 AR BE i RSB, P oF Bl Fd o oyt - BE R AgFLode

gr OUpuoréhid gwhﬁm d’i@aabbaﬁydhygr an‘Bup, trifluoromethyl

di butxl am nocar bon group, _di i sobutylam nocarbonyl

gr o9pOURY -HhdrEeBs YJarﬁrﬁBEar oroﬂFB%%l group,

di peewﬂmon@%ﬁpbog%upgr S¥Emonflith$2PEPb Y 2 BREASIRABYL group,
group, di-tert- Eenty am nocar bonyl group or 25

df h&x3hrarenethy boFndurgr dogeratdylhegrdike didedpaethyl group,
nmen f y.d Y, ngcar I

or o B e P 2 e O R 2B toroethy]

d| e@twipanﬂnacafm@!luogpeuprl gdpppowmﬁowoeahbb@yrbup. 2,2-

di b% S 15k S‘g@éfb%ﬁﬁ’slg S?b%pp %ﬁfgg %"‘é’ﬂn AEQUR 1 SnhFomomethyl

gr ogtpau@r;dz S@dhlhﬂoebhebwjyIgmuppcamm)dngfmmneﬂibe group, 3-
"CL.7 a grou i s al kanqgyl group, al keno roup or

Br o<§ﬂl°§f%a?%1a\ﬁrﬁgplof ot Fhdar gtk &%gupsﬁ%% e ?bf

gr Qii@ferﬁﬁﬂ Ha 19 epp, aRGAPLeHY HPURs Jeyimrwroﬂégm group
pi val o group, 45 et henoyl group, propenoyl group,
butaé‘ﬁoéb 2 A odichlobesiil grgebupadvdcuherly laseg

mentd; @ o1} gra‘g&y fornmyl group, acetyl group,

pi val oy group-or eroyI group. The acyl group may

be substiteu t"hgtdbyxp—a’hbo aYkyrgnoppfols ex amglrexyalkyl group

e N T D IN N—

acuyarcuyd Geoup, witerRGyl 6Hé TRsGtesR dheidistitdeion is free

car bon nunber of the _acyl npiety freferably is 1to

nD?E any particularly limitation as iong as it is chemlcaliy
acceptable., Examples of the “hydroxy-Ci-¢ alkyl group” include

hydroxymethyl group, l-hydroxyethyl group, 2-hydroxyethyl

25 group, l-hydroxypropyl group, Z2-hydroxypropyl group, 3—

30

hydroxypropyl group, Z-hydroxy-l-methylethyl group, 1~
hydroxybutyl group, 2-hydroxybutyl group, 3-hydroxybutyl group,
4-hydroxybutyl group, 3—hyqroxyw2~methylpropyl group, 2-
hydroxy-1,1-dimethylethyl group, S5-hydroxypentyl group or 6-
hydroxyhexyl group and the like, preferably hydroxy-Ci-¢ alkyl
group selected from hydroxymethyl group, 2-hydroxyethyl group,
3-hydroxypropyl group and 4-hydroxybutyl group.

The *“C;.¢ alkoxy group” is a straight chain or branched
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preferably 2 to 5, wherein the acyl noiety is chain
(straight to chain and branched chain) or cyclic. As
the acyl portion, for exanple, those exenplified for
the aforenentioned "Cl_7 acyl group” can be

menti oned. Exanples of the acylam no group include
al kanoyl am no group such as fornylam no group

acet TR ndL kU BTOWH SEVERYI Ankhd g Paeﬁerqﬁ}ﬂyiyvarﬁ mn&arbon
gr ouptehs 15:dY “ahRylaMeRRo L %@deu?&q} IftBupa :}Qoi%)oxy group,

aroylan1no group such as benzoyl'am no group an
li kelSﬁPﬁﬁﬁﬂﬂabBy°$RM'#yﬁanyrﬂrqymouGertahnaquaq¥¢np pentyloxy

01 Uro v &l B0 AL OLPSY BeRZOYL AR NRogE ol e,

cycl oal ky cyc avi ng
3 1 opseleanadidy €i-onekosuciran (syzdbopecmp@niomgmeumxy group, ethoxy

cycl obut rou cch ent grou | ohex

gr ou%‘b ﬁc;%fjg g{/2"”I‘mpgr oup = Héx%’h%r?%(e%g?’g‘f gl%BFyand tert-
C3_Bowtyedyoakksyb. gr oup such as cycl opropyl group,

cycl obut yl grgu or cyclopent¥ group and the |ike,

nore pref PEbI Erot iy gFOER” o &y BritaikpryY group wherein

gr Oufhe B&bk&ﬁéﬂt&bhbﬁdp“(ﬁfsebihbilyc?’ u@pr QBY4utHtQ¥Bred Dy one or
The "C2_6 al kenyl grou is an al kenyl group having

'8 BCTCaFpbogeR GHETS sudhe deesditipn gF oRPstitpEieryl free of

gro |y g y r0
i R e S e T T

1 péﬁpenwblgef ouphe Zhpént@ny lalgosupgrdppént efnd egrophpe .

nyl group and the_30
o of B Ete R PaRiner AT PR ottty Bhir) 1 < Bt g Spe thoxy
nret bycbu;i pﬂﬂpemydztrgf:@ugr@m;a Aldihgrenecirig ghsug,i ke.
4 alkﬁgene roup” is a linear or branched
é%aFﬁlc auﬂa\)?liﬂgwefsaw FrWper GhprPOPUELhoxy

3, @ﬁdﬁ.&Dn t&ﬁ.ﬂﬂﬁmome‘}:ﬁof:? r g24TP i BdoM@EHRKye BB OWR i odomethoxy
et hyl ene %aoup, propyl ene group, butylene group, CF,
\ /9XOUP ra it i preme tReXE ogF B BN f L weraEthoREf #Fqued 8 &~

nEtJB@fﬂa%ogEﬂbgy gréustfﬁ”ze%etQEE&ﬁbéHétBBngaéa%S gsoup.

the "Cl 4 alkyl ene group" containing I
preﬁhﬁqxbh§ho¥&ugnouplaEJ%fdlchloroethoxy group, 2,2,2-~

20 trichloroethoxy group, 2-bromoethoxy group, 2,2-dibromoethoxy
group, 2,2,2-tribromoethoxy group, 3-chloropropoxy group or 4-
chlorobutoxy group and the like, preferably halo C,_; alkoxy
group such as triflucromethoxy group and 2,2,2-trichloroethoxy
group, particularly preferably trifluoromethoxy group.

25 The *Ci.¢ alkoxy-C;_¢ alkyl group” is alkoxyalkyl group
wherein the aforementioned “C;-s alkyl group” is substituted by
the aforementioned “C;s alkoxy group”. The position of
substitution is free of any particularly limitation as long as
it is chemically acceptable. Examples of the “Ci¢ alkoxy-Ci-¢

30 alkyl group” include methoxymethyl group, ethoxymethyl group,

propoxymethyl group, butoxymethyl group, pentyloxymethyl group,

hexyloxymethyl group, l-methoxyethyl group, l-ethoxyethyl

group, Z2-methoxyethyl group, 2-ethoxyethyl group, 1-
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/| so is preferable. The "C2_4 al kenyl ene group” is
an al kenyl ene group having 2 to 4, preferably 2 or 3,
carbon atons, such as vinylene group, 1-propenylene
group, 2-propenylene group, 1-butenylene group,
2- but enyl ene group, 3-butenylene group and the |ike,
15 preferably vinylene group, 1-propenylene or
2- pr opehytyarery rougup , Thee tiBIxyb ey I aow ave. CE-Betfiqaypropyl
group” is a grpup wherein_ the af ' d.. 64
i SR I e e A S
gr oupthoiptakpy B Sgidigr, e 0fme titd 1dd —abkiayniayhgi goew@l, 8-20
al kyl dgroup such as fo |.am no hyl gro
o P SRHBHEL hyiovgr o hpE P OB aRy| ST Romar Ry gvBsy ! srou.
bus yo yd ©8x808) NYdr @9 UR-me BhyMya Ty BORE! BHetgboMpytyl group,
fornyl am noet hyl group, acetylam noethyl grou
pr opt Bt Rveth @i ogp o ub e thsgr PRy b A5T8BY h@TmEgtPBEﬂS,“Z‘
Pi vahon,aR-Doet h%ﬂougt Obline thro sy Ol V. BiMRAPLOBW L GEOUP, 2-

y

acet yl am noprop group, propionyl am nopropyl group

but yeSHoayhobrdimethytethyl gsoval oy mathasppepyl §rewp or 6-
for ' vyl u agetyl am I OWPkoxy—Cy-

oo AR a8 e P01, JEARLHY 1Bt
piov & 1yl agtewgb e bcged Ufrom frethykanethydepraup ,gethpxymethyl
acetyl am nopentyl group ropi onyl an nopent vl gr

o R SEsrt e e irooB! SR ERRERPREEAY, Pofhonyetny:
f or Prbap] Mhextpbxgb el gacth yamdridrabekystyglpgroup.

propi onyl am nohexyl group, butyryl am nohexyl 9royp. e

pi val oyl afishohexylkpauseahonh@iorRe, 18 fifoxy cartony: group

ar oyhapk NGl 812 IncqeeyP;i S Ul asobanamibastnuyes tkoxy
group, benzoyl am noet hyl group, benzoyl am nopr opyl

df ogpouRb. femzeydrmien asthoryansylberasy| i AsreRpnyl
gro b ' v u i Widdbup,

ot o Boup PFHBYPELIRNTE e U BBl PS carbimy 1 dibup
acebytaxgaagbbhyl qroopp. iddeuteryakkhongh gupbri stextgr oup
wherejn the, "Cl-6 al kyl raup” i.s. substituted by the

o oPEHERiEReBL iy, petr L e aiiel Prp ok Y 0

" ar yéxPloxyRarbenyll eetpbind tdhat 1hryj ngrefekably Ci-a alkoxy-

20 carbonyl group selected from methoxycarbonyl group,

ethoxycarbonyl group, propoxycarbonyl group,
isopropoxycarbonyl group, butoxycarbonyl group and tert-
butozycarbonyl group.
The ™“Ci-¢ alkylamino group” is alkylamino group wherein
25 the aforementioned "“C;-s alkyl group” is substituted by amino
group, for example methylamino group, ethylamino group,
propylamino group, isopropylamino group, butylaminc group,
isobutylaminc group, tert-butylamino group, pentylamino group,
isopentylamine group, tert-pentylamino group or hexylamino
30 group and the like, preferably C;.4 alkylamino group selected
from methylamino group, ethylamino group, propylamino group,
isopropylamino group, butylaminc group, isobutylamino group
and tert-butylamine group.
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14 carbon atons, for exanple phenyl group, naphthyl

group, anthranyl group or biphenyl group and the

i ke. Exanples of the "aral kyl group” include benzyl

group, phenethyl group, phenylbutyl group,

phenyl propyl group, phenyl pentyl group, 20 phenyl hexyl

gr oup, naphthylnethyl anthranylnethyl roup

bi pheny! methfy "4l Sup adﬁfd'lﬂ PBiNG |GECUR t S é‘ﬂég&ﬁ%‘%"lm group
gi veRnbPei PORARL GFQUP 1 s7i s 15 hked My e GOIRMYEM ioned

of the present invention, there can be 'nentioned, but
not I“Cms taddkytogrovmT gandi thackihd 25 alkly} igswupahay beyhfferent.

as. g oghl g6l deq Ml AL1OTL A6 341 o6 Prn BROTBAS oo,

nltra organl on salts
suzhdzexhymamahe gxnu@plmaahfipnnpgdamamaegq@hpcoéthyipropylamlno
| act at e gplate oxal ate, tartrate, citrate,

oo Phtp TR HEHRP QHER - B S RREU PERRE coToue

p- t ohiiAgIuhi P aiRupl, 80isgadybakenangdube dii-l'(tﬁsrtabhﬂjalamlno
acid addition salts such as aspartate _or glutanmate
and TP |ﬁéPeWF%%a@éﬁch{ﬁﬂﬂa difsepdtfertamy °§%ﬁﬂ“@ﬁ]dl tert-

POt ASTityThm £ C%‘zléli!ib Hﬁg@ﬁﬁxt;}m&nglmu@ngn& héd 1KRe can be

organi c base salts such as HEthf am ne, di nethyl am ne,
49 @emianede préiferahlardin€;«t 2 l@tlmlam gkoup selected from

tri ealp. ifﬁm.{h% graaﬁsfha/ﬁ%rtﬂg%gﬁw pone d{l%gaammo group,

di cyclo am n et |an1n
wethnsnqunylamanbngmndpandhbammﬂamﬂme brhmp &idsbheeylamino

salts of am ng acids such as aragi ne, 5 glutam ne,
ar ginr g, & rq ﬁi gFﬁgs%‘ftyl ﬁﬂoa“"\‘fg)uphe like. Preferable
sal ts ar erHy deQ¢d) prd10e.1) apthdddrbahlyyl @adupesiiam. salt
and calcium salt, and hydrochl oride or sodlun1falt are

par B etsamingrarkenyt) GEOR GTheFBU AR RICATREN BT B 15 di-

| NV b Ot diael ngélé@fw&ﬁenu%eésn@lsg%ﬂkguegfbu@' and the
"sol vate" of a conmpound nmeans a conpound of the

prekirl dfngdhvi arrae rgycdeonfidfegent t hFar sorampde.
nol r 0
coraai iy SHEHAS AT oGk Wby Bl Mot p e Borfi 1 goup.,

st adiethyibeiaetidonylydragen mebhmbmphrcilagenwm& group,
bond oor di te bon t he i$ 1s SOIe ,cas

B0 e A BRaEy hrod 3 BRith A R e of PR Aa L TR EE R e pur
st aiﬂs‘apkbpy\mrﬁrnocakﬁ&ﬁhﬂl gaotdp} heithited ambBredabahl® group,

diisobutylaminoccarbonyl group, di-tert-butylaminocarbonyl
group, dipentylaminocarbonyl group, diisopentylaminocarbonyl
group, di-tert-pentylaminccarbonyl group or
25 dihexylaminocarbonyl group and the like can be mentioned,
preferably di(C,-; alkyl)aminocarbonyl group selected from
dimethylaminocarbonyl group, diethylaminocarbonyl group,
dipropylaminocarbonyl group, diisopropylaminocarbonyl group,
dibutylamincocarbonyl group, diiscobutylaminocarbonyl group and
30 di-tert-butylaminocarbenyl 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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solvate is hydrate. A "prodrug" of a conpound is a
derivative of the conpound of the present invention,
whi ch has a chemically or 20 nmetabolically
deconposabl e group, which deconposes by hydrolysis or
sol vol ysi s, or under physiological conditions to show

pharegﬁceuti cal activity. A substi E:% nt r][epresent]_g eb ovl
RA SAREREYS TPy LRTPSEE e 9ER TR 36?@’ FERR Pormiiay
(1) gebuphend RHHRSeDke i JAUEBLI AN BIRGYDSEefdiaBlg formyl group,

directed to a prodrug, .and 25 - CORA and/or -ORB are/if
SUbSEREYE M{odp  cBRNAYdd IF8UR (X HenaRYy FEOVe iTHe REY.L group

| VanQ_ BL 9ARs T uddlf by ROyl rc};rbﬁﬁ 62 58hpt OVE@HHoRPacetyl
is aring represented by X )(/ 30 1n the formula (1

)
whegepvp XB-cgrhexyiufipd ety Abonaupand-cashryyipnty sy h grong and
reprgsented by 49 X2 "W is the formula (1), wherein
X2 I's as defined above. The "1CsO val ue of cal ci um
recept or Thet agonistyilendnsd igxvup”i $s cacydlaménaessredhpyein the

t he t hod described in per.i nental 5 anpl [

{ hechRio AETERE Y o8 RO PR e DL oh s Spsgiore

i Nndp£terablyt Dty GTewhdbdin @hieSkéVp dletn Anichmlin (straight
especi al |y CYP2C9, CYP2D6 or CYP3A4 can  _be msEti oned. £
hechaims gnd prandded ahadb oy cBElion OF Hife AL BRTTeR . for

| 0 ShgpTR , CUFEdS exbiip B #iAld § o FEA AG rEdeh todERt hod; acyl
described in Experinental Exanple 4 in the present
spemiduplacirbe Teati¢msd vBkyplss pfstheaEvhATLRR SFCYP

anti%qu'lgtéfkarﬁngégﬁfné ng‘&%%:_ 565 4138014k iHeS g8Bup C5O
value of an 1 nhrbrtory ~ action of netabolic enzyne
CYRZB8Y } ativer "cirGEP, vizttapd cofr lathindg grembeibnhiyradaping group or

AR BBl S, 58 R A PABES S, e s
enpenRo AR gieheradd thal Like Cplrefibadlely Tasedlaminchgroup,
acetylamino group, pivaloylamino group or benzoylamino group.
_ The “Cs-¢ cycloalkyl group” is a cyclic alkyl group having
3 to 6 carbon atoms, such as cyclopropyl group, cyclobutyl

20 group, cyclopentyl group, cyclchexyl group 6r cycloheptyl
group and the like, preferably C;s cycloalkyl group such as
cyclopropyl group, cyclobutyl group or cyclopentyl group and
the like, more preferably cyclopropyl group or cyclobutyl
group, particularly preferably cyclopropyl group. ‘

25 The “C;s alkenyl group” is an alkenyl group having 2 to_6
carbon atoms, such as vinyl group, l-propenyl group, 2-methyl-
l1-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

30 like, preferably C;; alkenyl group such as vinyl group, 2-
methyl-l-propenyl group or allyl group and the like.

The *C;.s alkylene group” is a linear or branched chain

alkylene group having 1 to 4, preferably 1 to 3, carbon atoms,
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conpari son of the above-nentioned "1C50 val ue of

calcium receptor antagonistic action"” and "I Cso val ue

of nmetabolic 20 enzyne CYP2D6 inhibitory action". The

"I Cso val ue of the conpound of the cal ciumreceptor

antagoni stic action is not nore than 0.1 pM neans

that . he, eﬁp ve- negvaoned "l Cso ¥g pe of the Ca|CIY

recept or SydH S ETR TR PERHI D RESPP h* SRy 198e group,
The Bdtkmeueabn@qgf a nmetabolic enzynme CYP2D6

i nhi bitory action is not | ess than 10 pM', and the

"I Cso valye of t abo 2D6 inhibitory
action i ot Iesg han 1 refer to the
above-Rgnt¥oned u /6f t hexy ~abolic  enzyne

CYP2D6 |nh|thory actron of not Iess than 10 pM and
not and0thessikdalnl @ Mer#‘iﬁ?%?t ' F’%Leﬁerg ar@p ene group,

represented by the or mu 0 presen
i Av @by dane arovRr PousrdrydaBe sgraych as opt i cal
i somers, » ggreobfgnqr geonetrlc | SONEer.s quners

and the I| *The Y | Sﬁ“EﬁﬁﬂiﬁﬁaéE al |

t hese isomers and ntxt s thereof. 5 In the conpound
r epr eseyitsed by t he ;ggfﬁﬁa (1) of the present

I NVeRt £S pr bly a hydroxyl group or a Cl-4
aIkoQ? group nore\\préﬁerably a hydroxyl group, a

nmet hoxy or an ethoxy group, particularly

pr et & rRH5 %? dmexyicetardy, 10 R2 and R3 are each
preferably a hydrogen atom a hydroxyl group, a
haloge tom (particularly preferably chlorine atom
fluo atom), an ami no group, an Cl-7 acylam no
group (ﬁartlcularly preferably Cl 4

al kyl car bonyl am no group), a halo- Cl-6 al kyl group
i@péﬁtpcafeudhﬂepreferably a trifluoronethyl is group),

a carbox roup, Cl 6 al kox rou articularly

pref erab y g'fzél "éJrWéE@Fo%’b‘)“g gLI'?alf“g éke@y FR‘B)&FWP having
grauge 4, ﬂnedeexylﬁb_@rabky&aﬂmuatéﬁértsuew 85! ¥inylene
preferab hydr ox Cl 4 alk gr oup a Cl7

ac?F‘é‘rWn ‘(Ei—"OBe%\Y e growp: ( penyeney grgRRS érzttyltynylene
et ALSPARTANE S B 0F b o e ik

1@rE{@ﬁerg@lgzgqnxﬂqo@ngroup, l-propenylene or Z2-propenylene
group.

The "“C;.; acylamino—-C;.¢ alkyl group” is a group wherein
the aforementioned “Cis alkyl group” is substituted by “Ci-;
acylamino group”. Examples thereof include alkanoylamino-Cj.¢

20 alkyl group such as formylaminomethyl group, acetylaminomethyl
group, propionylaminomethyl group, butyrylaminomethyl group,
pivaloylaminomethyl group, formylamincethyl group,
acetylaminoethyl group, propionylamihoethyl group,
butyrylaminoethyl group, pivaloylaminoethyl group,

25 formylaminopropyl group, acetylaminopropyl group,

propionylaminopropyl group, butyrylaminopropyl group,

pivaloylaminopropyl group, formylaminobutyl group,
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group, a Cl1_6 al koxy-carbonyl group, a di (C1_6 al kyl)
am no group (particularly preferably di (Cl_4 alkyl)
am no group) or a phenyl group, or R2 and R3 are
joined to forman ethyl eneoxy group, R2 is preferably
a hydroxyl group, a halogen atom an am no 25 group,

an cyl.am no grou a hal.o-Cl 6. al k rou

O arodrat AbIDanoReRp ottt arittunhys 6

Eagob‘@yﬁiagkﬂ?ykutygf gtpup A ;ﬁézat(iggtlégyin%@?;;, gla:rup,
rpoxy- a roup, a di a am no

g‘\r/oug %’rﬁﬁw%?@g{fa&ggrﬂ@?e w&éwgpe&tﬁ “gFoupKy |

gr oUskopRahi 1 &bt ey tPI e RNAD! Yudy £l fhidbK¥h A Q¥Bup 30

R3 is preferably a hﬁdrogen atom ~ X1 is preferably
- C=@ivgioy Eaminepented| rqup pferey kastipoherd groXp, i s

f L ro

" SO o ok R e

| ’ In J(I‘CO,HE)W{B tN(c@i-ﬂB) -p:l.vaNQﬂ:.Bl)lr(O@bIzthjr;OLlﬁlaﬁd the like,
a n
or e%éera %I[‘ﬁfl@%né @_%la@f? %r?%or szn’lgsasp S::)e ezrogg?mlnomethyl group,
met hsaheqmelmneehlyjrbmouﬁ Rdemﬁoypmﬁﬁéﬁkﬂgylagfau;ﬁ al kyl
o e AT TR T

n i ke,

R5 benjyyahat AbhyxyA RY66H38M AHeM ik, |#itﬁr§§é¥éﬂaﬂﬁe diven to

io Y is preferably a carbon atom and 7 and R8

ar ea%ea%aﬁ'ﬁﬁ?%?“almly JEOPR d?rogéﬁta%@mnceethwl OFAVP - at om
(parti CUII‘ﬁél ‘/aﬂ %&@r epéﬁbﬁﬁ' oL EFO@H Qmegélg g i mBE. alkyl
atom, a yl “group or a OXy group, or
adj%ﬁf?élﬁt" RB %Hhﬁtpz‘ﬁutaql E,b}j dqhnedftbnerﬁemtnpneﬂ-l:'@iﬂy@—lgmp As

15 The faseidh 0 BEB 0,5 ety QAT

consi sting of 8l og& eﬁro anﬁsé’ eiab %r%‘ﬁ‘gm '8 o

and 4t katb®8 dtoma, ﬁyﬂra)@&platmnﬁ gabﬁppuia@hk:uyl group,

pr%f abl eI The posi t.i on R6 and R7 is preferabl

R4 28 grany group or bip. eny group and the like. Examples of
the “aralkyl group” include benzyl group, phenethyl group,
phenylbutyl group, phenylpropyl group, phenylpentyl group,

20 phenylhexyl group, naphthylmethyl group, anthranylmethyl group
or biphenylmethyl group and the like, with preference given to
benzyl group.

As the “salt” of the compound of the present invention,
there can be mentioned, but not limited to, inorganic acid

25 addition salts such as hydrochloride, hydrobromide, sulfate,

phosphate or nitrate and the like; organic acid addition salts
such as acetate, propionate, succinate, glycolate, lactate,
malate, oxalate, tartrate, citrate, maleate, fumarate,
methanesulfonate, benzenesulfénate, p—toluenesulfonate or

30 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,
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1/ / R1or 20 In the conpound represented by the
formula (1) of the present invention, when nis 1,

for exanple, an enbodi mnent wherein Rl is a hydroxyl
group or a Cl1 6 al koxy group, R2 and R3 are the sane
or different and each is a hydrogen atom 25 a

hydr P, en,atom . an am no grou

acyl gﬁ%lc%'%%upég%%h’g 'roti‘Fé'teﬁ&Y 1Py, “&* gnaéwlamme
al kokyigiadiroryhetigrleminone {iang , aHk@Mche&ymam_&lé;l 6

al kyl .group,..a hydroxy-Cl 6 al k group,

o e3P B S GHPP S fp Rea Beity IOF g ebpoeghanol and
di (Gﬂheﬁlak&yl ARG OB QU Qf amihd MR iHsOYRch Ns ngﬁﬂa@blne,

30 oi ned to form an ethyl eneox roup,
i %& 4‘ « @GA¢iningp hﬂsstié_aeyoz LY§1¥lsgnd @@llke

- S0%re e ride so a
NH(Cl_éSeJr:régﬁ‘@%séa'l_f['ﬂze)soar (P@Eé:()% Epe| , ?Qﬁl)?s)né{{ﬁ %‘Eéssium
aI kyréteand glsdpmosake . Cand wd@mwallenedgrmﬁodmmram are

g2+ p0ch 18 ninteger of 0 to 2, R4is a
Cl g al kyl grgag e?@zcaﬁ: "6 cycloal kyl group, R5 is a

hydr ogen T&Eonpmpqmmds o]f thé prdsens fAvaotioat AftDided solvate.

t d R 3 th
N N T, E O X p——

at onpe @x@keﬁtaixk%ntgfoﬁubeﬂ{g Fonhebtad ken gr StPsentOfolecule
adj ac{f%at R6 and R7 are_joined to form-CH=CH CH=CH- is
pr eV EFaffe VA ERE s AATOEB ptthdde AlkeRio@ngonprratiifely weak

Rl bendd sBYAT @XWarlGRYPwa 12 £b1cd, A it GhOsfhction, hydrogen
particularly a hydroxyl group, a methoxy group or an

et R gFbaige RraagfeRPande ph'er@;ameobomif#@r éhe bije. In
BARmeS cAsdY drs%g.%gtgtr{? megn r?ﬁ'@o é:%t?%ré) gﬁ'lllo a

atom(partlcularly chl'orine a uorln
amsedigrotate wiCh 7ateyl am:nbogramipthe like. Preferable

solvate is hydrate,
A "prodrug” of a compound is a derivative of the compound
of the present invention, which has a chemically or
20 metabolically decomposable group, which decomposes by
hydrolysis or solvolysis, or under physiological conditions to
show pharmaceutical activity. A substituent represented by R*
and a substituent represented by R® in the formula (1) of the
bresent invention are substituents directed to a prodrug, and
25 -COR® and/or -OR® are/is substituent(s) converted to —CO,H
and/or -OH in the living organism.
The “ring V” in the present invention is a ring

represented by

\V/

30 in the formula (1), wherein X' is as defined above and “ring W~

is a ring represented by
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20 (particularly Cl1_4 al kyl carbonyl am no group), a
trifluoronethyl group, a Cl1_4 al koxy group
(particularly nmethoxy group), a hydroxy-Cl 4 alkyl
group, a C1_4 alkyl group, a C2_4 al kenyl group, a
Cl_4 al koxy-carbonyl group or a phenyl group, or R2
and R3 are joined to form an ethyl eneoxy group, 25 X1

and X2 a¢% -C=C-, Zis -5-, -SO, -S@-, - (CH2)
m- O ,¢-Op (CH2)m -, - (CH2) n2-NH, - N+ (CH2) ne-,
S (oW NT(GB) L, -N(CH) - (CH) nB-, a C1 4

al kyl ene group (particularly nmethylene or ethyl ene)

or asCZnd abkad gne, WHeRdRn 2P Whakehdrifed HBowNd NB
are each 0 or 1, R4 is a Cl_6 alkyl group or a _
cycl opr op¥ie gridup vapae 19 fradFiymareqeptorapkiAgogistis action”

(metByh Q50w n%tagu}ed r% iﬁ%e %M&’%Qcﬂﬁéﬁ iﬁ%ﬁ)éﬁméntal

Y is a carbon atom a R/ and R8 are the same or
df f Egpapde andneshe presgnhyspagdiicagtiomy a hal ogen atom

(prefera GhloL atom or fl-uqri.ne. 5 ato Cl 4
al kyl gr 2{%" oplegg%%?éf %ﬁ%%/ 1:]g‘;?r‘:’gup,l n%Jr“g)aat Jsagi%‘fcq’ﬁ&m‘ P450
andeRVstaireyy jioi ardartimall or espetia@iy CEELES i €YP2BE @rab¥P3A4 can
In }tage ecngcmg)ou?d represented by the fornmula (1) of the
present | VeR fon, when n is 1, for exanple, an

enbodi Nemhe Whey, e¥dldeOoRLi IS A thygr Q%Yo b@Uphd meRabolic

Cl 6 al kox¥ gr oup (preferably nmethoxy group), R2 and )
B3 o™ th&YE d ai TableeAeaghted dth the metipdr ggeeribed in

at MRperdmbBAt 20 GkaRb28 4 RMELRE APt s dtUQbkBEF R1@FLRT
chlorine atom, a Cl1_6 al koxy group (preferably

met hoxy §reuPiCsorvadueioR igisk ghlesumyrmaaeptpr efndagbhistic

me . S t u - | -gro [ s ey
sonropg gripn sl T G R BLIUB of py nbibicory
- S@ctiolCRE met@bblRic En@yme - X KIATHY),. the IR -vdllue efHthe

1?0c9i@ium'JﬁQ%E%Li'aA¥%§Q¥£§¥¥%‘Qeéikﬁyﬁgrﬁét less than 100
times the ICs value of the inhibitory action of the metabolic
enzyme CYP2D6” refer to values calculated based on the
comparison of the above-mentioned *ICsy value of calcium
receptor antagonistic action” and *ICsp value of metabolic

20 enzyme CYP2ZD6 inhibitory action”.

The “ICsp value of the compound of the calcium receptor
antagenistic action is not more than 0.1 pM” means that the
above-mentioned "ICs; value of the calcium receptor
antagonistic action” is 0.1 uM or below.

25 : The ™“ICs; value of a metabolic enzyme CYP2D6 inhibitory
action is not less than 10 puM”, and the “ICsp value of the
metabolic enzyme CYP2D6é inhibitory action is not less than 1
HM” refer to the above-mentioned ™ICs; value of the metabolic
enzyme CYPZD6é inhibitory action” of not less than 10 uM and not

3¢ less than 1 uM, respectively.

The compound represented by the formula (1) of the
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wherein ml is O or 1, R4 is a nethyl group or a

cycl opropyl group, R5 is a hydrogen atom p is 1, 25
Y is a carbon atomor a nitrogen atom and R6, R7 and
RB are the sane or different and each is a hydrogen
atom a hal ogen atom (preferably fluorine atom or
chlorine aton) or a CL 6 al kyl group (preferably

nmet h rqup),. or. adjacent . R6 and RC are joined to .

for npr et e of Is SR 0 Mo o ubf hptiosl isomers,
abovetens iasheds Mefdonsiel €1 IsdRbrks Baltile®$yhn@lt®eP10ke. The
a Cl 4 al kox roup, particularlx a hydrogen atom a

et W&5&F Gio &é" PLigh ePAERRASHCSURLL REheifd 1RAMEFR anfemixtures
samecdredisf. f erent and each is a hydrogen atom 54 or a

ClL 4 alkyl group (particularly nmethyl group), Xl is
-&C, Xx2Ipstheqompopnd crepgesenggl by $he- formula (1) of the

-( sdn®- invdddiGd2) "1-, -CH2-NH1 -NH 5 CH2-,

- N( 13) -, nmet hyl ene or vinylene, wherein m is 0 or 1,

R4 iR &5 mmefpiraiy up hydraxyl ahoppopy| a ghiouplkoRb droup, more
hyd 1,S.. | QYis_ a rbon_at om _and

R ERSERE AR Rrbianr Srodpr Pa iRoR? (oBh i opoag, SThoy
hydgogen, l;aetzu:rtp_ uaahltaj qgemeamxa (azwfitsfynrdmuphl orine

at ony or yorine om_or a Cl 4 a roup

(ﬂ%arﬁ{3 i"i‘c'iﬂf & ‘i‘/r"rreeﬁ*r"??l Pn%%‘%ﬁj")b,lyoﬁ h&ﬁf"%ec”e%tt"ﬁs iy 9Rp*xyl group,
ar eaj Ranefbr atbAr ParGtctlh G Ge rbsad by RINLLLAS from, N

t he coqpound regresented by the formula (1) of the

pr eSEIRTING B5PPbN, 2REBANA FROUP, £BrCex Afyiteming group

TS g kg 8 NI, DSl o hato-
andCiea@dkyd grenmdripgenieulemly préferandyl agtoiflucgomethyl
B@Jéﬁﬁag)?tgnaaéﬂhi§ﬁiEEB&HfJ%DCLE-é?kéﬁy group (particularly
preferably C;.4 alkoxy group), a halo-C;.¢ alkoxy group, a
hydroxy-C;.¢ alkyl group (particularly preferably hydroxy-Ci..
alkyl group), a Ci acylamiﬁo—cb{ alkyl group (particularly
preferab;y Ci-s alkylcarbonylamino-~C;-y alkyl group), a Ci-¢ alkyl
20 group (particularly preferably C;.4 alkyl group), a Cz-4 alkenyl
group, a Ci;¢ alkoxy-carbonyl group, a di(C;.¢ alkyl) amino group
(particularly preferably di(C;-4 alkyl) amino group) or a phenyl
group, or R® and R® are joined to form an ethyleneoxy group,
R? is preferably a hydroxyl group, a halogen atom, an amino

25 group, an (7 acylamine group, a halo-C;-s alkyl group, a Ci
alkoxy-carbonyl group, a Ci;.¢ alkoxy group, a halo—C;-¢ alkoxy
group, a C;-¢ alkyl group, a hydroxy-C;-g alkyl group, a di(C;_g
alkyl) amino group or nitro group, more preferably a Ci-s alkyl
group, particularly preferably a C,.4 alkyl group,

30 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 -8-, -80-, -S0;-, = (CHz)m—0-, —O-(CHz)mi—~, -
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acylam no group, a trifluoronmethyl group, a C1 6

al koxy-carbonyl group, a Cl1_6 al koxy group, a C1_6
al kyl group, hydroxy-Cl-6 al kyl group, a C2_6 al kenyl
group, a phenyl group, a benzyl group, 25 di (Cl_5

al kyl )am no group or a nitro group, or R2 and R3 are
joined to forman ethyl eneoxy group, X1 is -C=C or
_C:N-CH)XZ_'g-%C- 4 is a Cl 6 alkyl grou? or a
G 6(§BaM T JPEUSHD 0. e TR b ger Bl - ek Ca
1, Yaikylereabpor, AtQedy1éhdli trogen atom and R6, R7
and R8 are the sanme or different and each is a
hydrBye 2 BBA4tbfrea eAah depafezabhy & a1 16 al kyl group

Or 8aXidy18n8! KOXYs d50HPe feilh130h8ER o0 02NdrlRA 3Le
j oi nqd.tonform-CH:CEL?}?:CI—l-a'is }S}Ej{éﬁ‘ergbl tﬂzr? ’
pdr t§ c&f ar¥sferahle b ddismehky Wasragipn oRla | ey cd obyepyolx giroup,

gro%rngcgligl 4p§L§g§%b§r j.cularly a. 5

up, pard]
hydroxyl group, “a et ho y%greﬁﬂpaafokryla TSRy Rs B thyd 9roup

and @8R8 the like,sane or different and each is a

hydrege t hydr gxyl groqup, a hal ogen atom

(par i%g]ungr'e?g%%lﬁfyoﬁyg‘é'gﬁ%{%?ﬂg&%ogl'uori ne aton) , an

am poigrmtyrerabGl-7, acyl am no group (particularly

Cl_4 al kLyI carbonyl amino group), a trifluoronethyl

1% grbﬁp‘? FeEIRHY A/ IGREPORr BN BRRt i cul arly met hoxy

gr oBf) R’ @ndn\Ar 00/ abhdp Rl K ardL O Py drdobntadbllYla halogen
groug, a phenyl group, a di(Cl_6 a!iyl)am no group, a
C2_atom Kenyrigrlanlvoprafenablyachésying atbongt ffuogpne atom),
or RZ,an .oiLne o f n | eneoxy o

5 SR IR R &0 ] il G Wl kP ana
al kagte groned gro Fogyc HOE@pPYCH=gHoUpP, particularly a

1 alkyl grqups(nme | _group etc.), R5 . is a hydrogep .
K b e gyl SR (OH N ot Aslatifa e chiSegty RateLsting
ar eft helsgere avomdbhéies ant, abRyPafidbups andyei208h is a

hydrogen atom is particularly preferable.

The position of R® and R’ is preferably

20 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 Ci.s alkoxy group,

R? and R® are the same or different and each is a hydrogen atom,

25 a hydroxyl group, a halogen atom, an amino group, a Ci-7
acylamine group, a trifluoromethyl group, a C;-s alkoxy-carbonyl
group, a Ci¢ alkoxy group, a C;¢ alkyl group, a hydroxy-Ci.g
alkyl group, a C;.¢ alkenyl group, a phenyl group, a benzyl
group, a di(C;¢ alkyl)amine group or a nitro group, or R? and

30 R’ are joined to form an ethyleneoxy group,
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atom a hal ogen atom (particularly chlorine atom or

fluorine atom , a Cl1 4 alkyl group or a Cl_4 al koxy

group, or adjacent R6 25 and R7 are joined to form

-CH=CH CH=CH is preferable. In the conmpound

represented by the fornula (1) of the present

invention, when nis 0, for exanple, an enbodi nent

wheregin Rl .is a hydroxyl group or a Cl-6 al koxy group
(pre?erlasol)(/: 830°rnefqﬁlgxy group), R2 and R3 are the same

or diffier entcand each is a hydrogen atom a hydroxyl
group, .a hal ogen atom (preferablé fluorine atom or

chl of i h® &t on) 5 an ~dhi ho et ~4 cr% (G ram néCipeupt- -
56 (mnet@npbly -a@slyharidg) 9t oLRlcr;A- (dd,f LUOTOMEL hkh kylene
group, a Cl-6 al koxy-carbonyl group (preterably

met HGHParBofyF-grdlpY lepeCB®uPal koxy group

(pref enaly FEINOXY GOUR) ard Clef M K%tedOWR o to 2,
(preferably methyl group, ethyl group, propyl group,

i sogt op§la Ligr alkyl iorobnt g+ gyréup rychodhkdi ogyer®l, 6

al kyls 0 er y hydroxynet hyl group), a C2_6

al k%eﬂny?£ gérjglagg%g%%fagrgébl y 2-nethyl- 1-propenyl group),

a plpedyl 1group, a benzyl group, a di(Cl_6 alkyl)am no
royp.(preferably dinmethylam no group) or.,a nitro
g?oﬁg,lgo‘? ‘i@:éﬁﬂdg%‘" &Fe?3] B HEF YD aFB‘SmaJ’r‘il et hyl eneoxy
gromp, HOand RPSartbe 9hme (G diff¥Zeht an’d=bach R4 iaS h@drogen
met hyl group_or a cyclopropyl group, R5 is a hydrogen

at oft OB i% Pplogen wor, a2 cGr-b o Kl oBf O G TR, C1RY 2dd@xRegroup,
ar eot heapRIRL Ok dhéf@r 806 ?anf&l% ieSft HAEROGHLCH- is
atom a hal ogen atom (preferably fluorine atom or

chl B¥¢frrabdeonPf sud@i ®mpbkpts graogemppued ehgbejn et hyl

.Qr _ 6 r [ 1 6 .al ko o]
Poret abep e g ol & Sl Melresrienipey o

ar ehydioxgd ¢ooupgr m mé&irGh GideGh- 68 aDeehoxy efrenpbhl e,
and,zparticul arl an_enbodi t wherein IS a

nhDRhR £45Rn ! Uie Faps e CRER At B¢ (s 8,5 pYgrogen atom,
metah exMr g% el rehp St Med ogeBURLom (particularly chlorine atom

or fluorine atom), an amino group, a Ci;-7 acylamino group

20 (particularly Ci;.4 alkylcarbonylaminc group), a trifluoromethyl

group, a C;4 alkoxy group (particularly methoxy group), a
hydroxy-C;.4 alkyl group, a Cj;-¢ alkyl group, a Cz-4 alkenyl group,
a C;-4 alkoxy-carbonyl group or a phenyl group, or R* and R’ are

joined to form an ethyleneoxy group,

25 X' and Xx? are ~C=C-,

30

Z is -§~, -80-, -S0,~, —(CHz)m-0-, —O-(CHz)m—, - (CHz)me—NH-, -
NH— (CHz) mz—, —~(CHz)m3~N(CH3)—, -N(CHs)~-(CHz)ms—, a Ci-4 alkylene
group (particularly methylene or ethylene) or a Cp;.4 alkenylene
group,

wherein ml, m2 and m3 are each 0 or-1,
R' is a C; alkyl group or a cyclopropyl group, particularly a
Ci-s alkyl group (methyl group etc.),

R® is a hydrogen atom,
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R2 and R3 are the sanme or different and each is a

hydrogen atom 25 a hydroxyl group, a hal ogen atom

(particularly chlorine atomor fluorine atom, an

amno group, a ClL 7 acylam no group (particularly

Cl_4 al kyl carbonyl am no group (e.g., acetylam no

group)), a trifluoronethyl group, a Cl_4 al koxy group

(particularly nethoxy group), a hydroxy-Cl_4 al kyl

group 3® {particulariy hydroxymethyl group), a Cl 4

al kyly @8 auR-arbpar bt&n) andy nmethyl group, ethyl group

i soprppyl group, propyl group or isobutyl group), a

C2- 4Ral BerdAd & otp® Hisareie Wadif ferant Rpd P2RR ogedyydrogen

gr OUR}om B &Chatogbik XbnC pPOFM a1 § B PO ePELh CAY Q’lrlhbfrine
y

acetyl carbonyl group) , a benzyl “group or a phenyl ]
grouptomr R i-amilied areup cimedCi-e Franvagrewdw [odnadidcent R

gr ouerd R 4% 5iHedOto " falt —ccH cH-Sn-FE re%r%élea.
nmet hyl group or a cyc?opropy group, R5 |§’a hydr ogen

atom p i $nlthel aanpeucdr bepreakoned Ziy Rée Rirmaric: Re) aofe the

t he sane r.different and each.is_a g¥grogen atom .a nt

hal d4en At oM {PErE e ul 3Pt P ¢RI br i TF &76MPHT rAUSTPRE ™

at omhereanCl_4 al kyl group (particularly nmethyl group)

or a;Cl 4 alkoxy group (particularly nethoxy group

of’ zﬁij LT h b YRBORKY 9IRHPaPE 7 ditrfe@LESRY STPIP ‘p‘g‘ﬁera}’ly

- CHefdn 6k GFdup) pr ef erabl e. 15 The conpound

represented by the fornulatéé# of the present

i nv&nt3nsh Ror aferdis wapason ddifergut aanbreachpiestivegogen atom,

oL Ml U, BEBNL o 2 18, S Lk e
synBok dlkkoxy debumetpraiferablometthoxy ogimupa o)z Cia0alkyl
Foﬁfpgé\ﬁ% lg(?u%%‘é‘%ff m"é‘?;%§1 nc;‘pou%r,ee ?fm grlorllzpt, hg—propyl group or

isopropyl group),

X' is -C=C-,

x? is -C=C-,

Z is -8-, -80-, -S0;—, —(CHz)m—-0—, -O-(CHz)m—, —CHz—NH-, -NH-
20 CHy-, -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,
25 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 halecgen atom (preferably fluorine atom or chlorine

atom} or a Ci¢ alkyl group (preferably methyl group}, or

adjacent R® and R’ are joined to form —CH=CH-CH=CH- is more
30 preferable. Of the above, an embodiment wherein

R! is a hydroxyl group or a C;-4 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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wherei n the nunber placed before each conmpound nane

corresponds to Exanple nunber. 1-1

21-[1-[(2R)-3-[[I - (3-fl uoro-4-nmet hyl phenyl)-2- et hyl pr

opan-2- 25 yl]am no] -2-hydroxypropoxy] ethyl]

- 3- net hyl bi phenyl - 4- carboxylic acid 1-2

2'-[1-[(2R)-3-[[I-(4-chloro-3-fl uorophenlyi)-Z-rrethyI pr

opan: 2- ] am 1.-.2- hydr oxy.pr gpoxy] et

R nef 1% Rt sl ST HRRE LM growe.

2 -[A- [62Ry=3-[ [1- |

(3- E:}Iazl or o- 4- et hyl phenyl ) - 2- met hyl propan- 2- yl]am no]

- 2- hydrl?)x'f/ =rco_poxy] ethyl] -3-nethyl bi phenyl-4 s

car Xyl -s-acigb-,1-402 - Lich;) o-0-, -0- (CHy) -, ~CHp-NH-, -NH-

(2R) -3-[[1-(4-chl oro- 3- net hyl Blhen l)-2-met 'F]yl pr opan- 2-

yI°] dibno] N EHeyor SefFpr bpexyirevigylene,

- 3- met hybpiphenylhis4e Sarboxylic acid io 1-5

2'-[1-[(2R)-3-[[1-(2, 3- di’f | uor o- 4- met hyl phenyl ) - 2-

met By | ¥ @pa'ﬁtlzyquWne]r-a-dncdppxmbmfgyp,et hyl] -3-

met Ryl Qi ph -4-¢C xylic acid 1-6

2' - Fl-l[bg( %R?p%hfﬁn%ﬁfg@hl or o- 2- fl uor ophenyl ) - 2- net hyl pr

opah-2s 3] ami no] ‘- 2-hydroxypr opox_y}jetlh¥l ]

- 3- hyl bi_phenyl - 4- carboxylic aci -

ég ﬁ{T (azﬁ)a-ggf”[‘[?t-"("?- fP8or o- 4- net hyl phenyl ) - 2- met hyl pr

opar*, 2R’ 2hay R adbie @he- faty G204y PEORNY hatih¥hdh is a hydrogen

- 3- net hyl bi phenyl -4- carboxylic acid 1-8 2 -[1-[(2R)§ _

- 3-FOR( 3- Egh‘gﬂﬁfsﬁftmﬂomﬁféﬁyhrhr FELUPFIL B opedi 2x fluorine

Y1210y 2-dVPRaxyProRaae kBh i duradrEhbUlY BRSEY; $:

car boxyl i c aci
adj acem):/ R® and R’ are joined to form —CH=CH-CH=CH- is

15 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,

20 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-s alkoxy-carbonyl
group, a Ci.¢ alkoxy group, a Ci¢ alkyl group, hydroxy-C;-¢ alkyl
group, a Cz¢ alkenyl group, a phenyl group, a benzyl group,

25 di(Ci-s alkyl)amino group or a nitre 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;6 alkyl group or a Csecycloalkyl group,

30 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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1-9 '
3-nethyl-2'-[1-[(2R)-3-[[ 1- (napht hal en- 2-yl ) -2-nmet hyl p
ropan-2- yl]am no]-2-hydroxypropoxy] ethyl]
bi phenyl - 5-carboxylic acid 1-10 30 net hyl

"-[1-[(2R) - 3-[[ 1- (napht hal en- 2-yl ) - 2- net hyl pr opan- 2-

| ]am no ] -2-hydroxypropoxy] et hyl

y
b | - I |0
1 R P RN 2 e 3y oo K1 Bropan Feby oxoue,
2 yI @nmdma]ceﬁt hBFdEﬂdyRir @ﬁ@xyd;miéd’lyﬂo] formrelchytipiqheny| is
[‘irﬁ’(%éé i% ?{“IP Pﬁﬁb’rﬁ%’-’éﬁi 22| SELOPERY | G FAR- 2-

5 ylﬂlaﬂbn@]hyd%olﬂyljr@@ﬁ@r ePOXYd.£] Myilkbx group, particularly a
- 3- net hyl bi phenyl - 4- carboxyllc acid {

25. [}{Y&?Bﬁéibr%mﬂp)r[ £ 2w thpxy| gregpf%cﬁnoenhw SyPpReny| )

- 2- Rz and R3 th f + d h hvd
met hyl propan- 2-y1i] am noj - 2- T dfeorf;/]prg%ox%/afne%ﬁyiil] ygrogen atom,
met ﬁyhﬁﬂpﬂ’&h&lgﬂ?%arﬁa@%}b%na@tcdn @al'ﬁlcqla:gﬁyzch{or_l[ne atom

( 2R 3 0 I net h opan- 2-
Srnifirls e BN dhgp e LG
- 3 feahyidnlghépyCr 4-alkgioadydnycl andingd dboub) 17a trifluoromethyl

'-[1-1(2R .

?"3 %fT[‘ée "% Cdr B e PROT nERRATEC2 1AR N el P e R fosup) « 2

yl ]Hmfmly~®4hamﬂxbﬁ6@@p>@/]@t Nehkyl group, a phenyl group, a
- 3- nethylbl henyl - 5- carboxylic acid 18 20

2 J( ?bbmc‘ group, & Cp-4 alkenyl group or a Cj.4 alkoxy-
(2%31&7&{y1 gosd) @rORZhhURY aplenYli)ad-to form an eth leneoxy
nmet hyl pr opan- 2- yI ] am no] - 2- hydroxypropoxy net hyl | §
met9iAW -phenyl - 4- carboxylic acid 1-19

A 7{1(9¥C|@__§H opyl JE(ER) - 3-[[ 1- (4-chl oro- 3-fl uor ophenyl)
- 2- met hyl propan- 2-yl ] am no] - 2- hydr oxypr opoxy]
rretxﬁyi$ -kt hyl bi phenyl - 4- car boxyl i c acid

R' is a C;-5 alkyl group or a cyclopropyl group, particularly a
Ci-4 alkyl group (methyl group etc.),
R® is a hydrogen atom,
20 p is 1,
Y is a carbon atom,
RE, R’ and R® are the same or different and each is a hydrogen
atom, a halogen atom (particularly chlorine atom or fluorine
atom), a C;—4 alkyl group or a C;-; alkoxy group, or adjacent R®
25 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

3¢ methoxy group),
R? and R® 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;-; acylamino group
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1-20 2' -
[1-[(2R)-3-[[1-(3-fl uoro-4-net hoxyphenyl) - 2- et hyl pr op

an-2- yl]am no] -2-hydroxypropoxy]ethyl ]

- 3- net hyl bi phenyl -4 30 carboxylic acid 1-21
3-nmethyl-2'-[1-[(2R) -3-[[ 1- (3, 4-di net hyl phenyl ) - 2-

nmet hyl propan- 2-yl ] am no] - 2-hydroxypropoxy] ethyl]

bi phepybsdrarh éé%&of%'i Liby 1522,

2 [ B [(2R) - 3-9[f1- 4 néﬁ%’yﬁg%‘gﬂw £ frie YR Spsh-Foyp, @ Cis
] am Adkoxy-carbonyl group (preferably methoxycarbonyl group), a C;
2 1 9§ RIPLRBRXY LSk 75 TREERD! BISIH!, 4 G2 DY Sroup

2' - lpzfze(ﬂR)ley [elehtyd- ghbas 0-sthiyet Geonherybyt Z3RbhY L fopropyl
ropan-2- .

ylI] 2P T - 22 AYdx FEPBRbx YA SWRFPFY Farreehly bi Prrssy ((Pgeferably
car boypdtokemegydl Lrddp) 1G ¢, alkenyl group (preferably 2-methyl-

2'-[1-[(2R)-3-[[ 1- (4- et hyl phenyl ) - 2- ret hyl pr opan- 2-yl
n1[ jJQgpe%yl J?%upg, a pﬁgngl g¥$gp, a beng}f)ggiup, a)&i(cbﬁ

‘ gér)éid.lkg_l)z/és}ﬁﬁﬁoéﬂaﬁﬁhV;LzJéf%’rQBiP%:?deQﬂ?erLinA&; %@roﬂsi(yéﬁ @ nitro
2' - PESPRP 2L & [41d -2t godngdStalifidrnoro phehyllenedxy group,
et Ryl apap- 2-yl J.am noj - 2- hydr oxypropoxy] ethyl]-3-

i 5 nethylErgh§ﬁ§f¥ﬁgkarboxylic acid 1-26
2'-Kidﬁ(zﬁ&ge;[[1-(naphthalen-2-y|)-2-nethy|propan-2-

| ] gari.no) - 2- roxypr opoxy] et hyl ] - 3- net hoxybi phenyl - 4-
%:/a]r %oi‘fl %cm%% %X’%?Z’g‘ Q/]CY"lgp‘l"PYl group; 0

2' -RL4ik( 2R ydiokd- £6apht hal en- 2-yl ) - 2- net hyl pr opan- 2-

yl ) anmi nqQ] - 2- hydr oxypr opoxy]

et 1H% 2+ met hoxybi phenyl -4- carboxylic acid 1-28 25

# -1 Lis[ G2R) rodsd bioaNapiy hal en- 2-yl) - 2- et hyl pr opan- 2-
yI]Qniqp]-2-qydroxypropoxy]ethyl]-3-(trif|uoronethyl)b
LpH%ny?-andd%rbggyth% sagiedor different and each is a hydrogen

atom, a halogen atom (preferably fluorine atom or chlorine
atom), a Ci.¢ alkyl group (preferably methyl group or ethyl
group) or a C;¢ alkoxy group (preferably methoxy group), or
20 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,
25 a hydroxyl group, a halogen atom (particularly chlorine atom
-or fluorine atom), an amino group, a C.7 acylamino group
(particularly C;.; alkylcarbonylamino group (e.g., acetylamino
group)), a trifluoromethyl group, a Ci., alkoxy group
(particularly methoxy group}, a hydﬁoxy—cpq alkyl group
3¢ (particularly hydroxymethyl group), a C;-4 alkyl group
(particularly methyl group, ethyl group, isopropyl group,
Propyl group or isobutyl group), a C;.; alkenyl group
{particularly 2-methyl-l-propenyl group), a C;.¢ alkoxy-carbonyl
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1-29
"-[1-[(2R)-3-[[ 1- (2-1 uoro- 4- net hoxyphenyl ) - 2- et hyl pr
opan-2- 30
yl ] am no] - 2- hydr oxypr opoxy] et hyl ]-3-(trifluoronethyl)b
i phenyl - 4-carboxy|ic acid 1-30
3-ethyl-2"-11-[(2R) - 3- [[1 (napht hal en- 2- yI) 2- et hyl pr
opan I d r OpOXx
o phgﬁ;?@i‘%glt%oxy?hg 2L GRRIR I ', Y benzy1. group or
- [ Rh¢2Rpr8up| | o R 4a1di ®il arophangl) t2- fekhyhps0RABNeoxy
2 y%;éqa no] -2-hydroxypropoxy]ethyl]
‘uor onet hyl ) bi phenyl - 5 4-carboxylic acid 1-32
[m.ﬁ@ZFQ_d% dd te&mapht hal en- 2-yl) - 2- net hyl pr opan- 2-
yi] api no] - 2- hydroxypropoxyj et hyl ]

|so ?oﬁ?ﬁﬁlphenyl - carboxylic acid 10 1-33
3- etFHyis 2 nleknf(2 m;’p [o&la(%cfﬂoﬁgbﬁyf' | phenyl ) - 2-
ydr oxypr opoxy]| et hyl]

th ropan 2-yl]am no
bi pﬁ%n% 2 hydgpgexyatiom.acid 1-34 15 2 '-[1-]
carpoxylic acid 1-35
2-chloro-6-[2-[1-[(2R) - 3-[[ 1- (napht ha
| en¥2iy13 <prpephgtemopan- 20 2-yl]ani no)
13 ﬂyd'kmxayxﬂf %Oé{%gg} h%a:ll pl:]eg.ylffelgrYt a%ldngagﬁ is a hydrogen

carboxylic acid

(2F§tqml:Plh@megéﬁfﬁﬁo&n{ﬁagﬁﬂcuZaBE}hdﬂlﬂﬂgﬂanaébm or fluorine
r opoxy] et hyl

| h
Ys]%‘grné“gyl Bi e mAs aely PB&S%W}@%F@( gethgly group) .or a Cp4
2, S lkiompt @ydmﬁ (—p[drtﬁ.é@fgrﬁf hédndRARMRY ean é%lﬂle%nt R® and

nethy ropan- ] ami no] - 2- hydr oxypr opoxy]
_ngn@gr ngqm3~§37@ﬁ CH=CH~is preferable.
15 The compound represented by the formula (1) of the

present invention preferably has a configuration represented

by the following formula (17)

R4 HCXCH:; 6

RU

wherein each symbol is as defined above for the formula (1).
20 Preferable éxamples 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-methylphenylJ—2~methylpropan—2-
25 yl]amino]~2—hydroxypropoxy]ethyl]—3—methylbiphenyl—4—
carboxylic acid
1-2
2'“[1—[(2R)_3—[[l—(4—chloro—3—fluorophenylj—2—methylpropan—2~
yl]amino]—2—hydroxypropoxy]ethyl]—3—methylbiphenyl—4—
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30 1-38

"-[1-[(2R)-3-[ (1-(3-fluoro-4-nethyl phenyl) - 2-net hyl pr
opan-2- yl]am no] -2-hydroxypropoxy]ethyl]

- 3- propyl bi phenyl -4- carboxylic acid 62 1-39
2-chloro-6-[2-[1-[(2R) -3-[[1- (3-fl uoro- 4-net hyl phenyl)
-2- nmet hyl propan-2-yl]am no] -2
hydrq%ﬁﬂkggqu]gggyl]phenyl]pyridine-3-carboxy|ic acid
5 1-40

3,5-dinfet hyl -2' -[1 -[ (2R) - 3-[ [ 1- (napht hal en-2-yl ) - 2-

s L —

2 [ ¥E10aﬂin@}{q-hyﬂnwm&b@bfﬁ}&wblé—metmwbﬂbﬂ&m%—yI

2 %;8?093%¥%ﬁbf§13thyl] m t er phenyl - 4' - carboxylic acid
1 421 4

1- (3-fluoro-4-nmethyl phenyl)-2-net hyl pr
opan I(F [(2R{[3 [&1 (4- chloro—3—me¥£;iphe¥y%) 2—meth¥l£;opan 2—

y|]aﬁliuﬂxn%]hyﬁﬂfaﬁbﬁ§95§?9QQQEQ¥kh}ZsﬁkéﬁhQEEIBﬂéﬁ&Ebgﬂy'

-4- zs carboxylic acid

- [eAqReRLig-2¢itl (3-f | uor o- 4- net hyl phenyl ) - 2- et hyl pr
%aﬁt% | |
yl ] am no] - 2- hydr oxypr opoxy] et hyl ] - 3, 5- di et hyl bi phenyl
-4- @arbdx{iar —ée'[ 1202, 2-dilf luoro-4 —methylphenyl)—z—

L R L LA b

et hyale]:bynhan;dnys-uwﬂmx li€ awigd 1-45 25

2 gutyl -[1-1(2R)-3-[[ 1- (napht hal en- 2-yl ) - 2- net hy

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

ﬁ hy;t 1-0i1phqRR) == [qarhexy s asl - - -
LR £[1[q(3k?f| o glﬂ‘%éﬁ‘ “‘eth?ﬁy?mpan 2

op ydroxypropoxy]ethyl] 3—methylb1phenyl -4-

yl égpﬁggblgchggﬂpxypropoxy]ethyl] 3-i sobut yl bi phenyl -

]
30 carboxylic acid
1-7

2'—[1—[(2R}—3-[[1—(2—fluoro—4—methylphenyl)—2—methylpropan—2~
20 yl]amino]—2—hydroxypropoxy]ethyl]—3—methylbiphenyl—4—
carboxylic acid
1-8
2'-[1—[(2R)—3—[[1~(4~ethyl—3-fluorophenyl}—2—methylpr0pan—2-
yi]amino]—2-hydroxypropoxy]ethyl]—3—methylbiphenyl—4~
25 carboxylic acid
1-9
3“methyl—2'—[1—[(2R)—3—[[l—(naphthalen-z—yl)—2—methylpropan—2-
yl]amino]~2—hydroxypropoxy]ethyl]biphenyl—S—carboxylic acid
1-10
30 methyl 2'-[1-[(2R)-3-[[1- (naphthalen-2~yl)-2-methylpropan-2-
yl]amino]—2—hydroxypropoxy]ethyl]biphenyl—3,5—dicarboxylate
1-11
2’—[(cyclopropyl)[(2R)—3-[[1~(naphthalen—Z—yl)~2-methylpropan—
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1-47
"-(1-[(2R) -3-[[ 1- (3-fl uoro-4-net hyl phenyl) - 2- et hyl pr

opan- 2-
yl ] am no] - 2- hydr oxypr opoxy] et hyl ] - 4- (hydr oxynet hyl ) bi p
henyl 3 63 carboxylic acid 1-48

-[1-[(2R)-3-[[1- (3-fl uoro-4-net hyl phenyl) - 2-net hyl pr
opan 251
vyl an] noljafninﬁ] O BB BEBE SR YT et B pethyiRiphapyl-4-
propem?k%bﬂphanﬂdr4 carboxylic acid 1-49

[f.iiZﬁQli [[ 1- (napht hal en-2-yl) - 2- et hyl pr opan- 2-
yI]anlnd] ydr oxypr opoxy] et hyl ] - 3- hydr oxybi phenyl -

car bczcylme[ezmdsl@[ll &lhphthalen- 2—yl) -2-meth 1§ropan -2-
[|-ggn [ 1-(3-f I Uor o- 4- net hyl phenyl )< 2- net hyl pr
o a %2 in ] 2 ydroxypropoxy]ethyl] 3—methylb1phenyl 4—

y| ] asdirbeky 2rd%dE@xypr opoxy] et hyl | - 3- hydr oxybi phenyl -
carboxylic acid 1-51 15

3-etliyf-2' -[1-[(2R)-3-[[ 1- (4 chI or o- 3- f | uor ophenyl ) - 2-
nethybp 7! X¥Propoxy

bi pheny fﬁ?%lgéfigggaﬁkgﬁac 3 % X¥PISRR% keghgaﬁdenyl) -2~
21- [ﬂit{iﬁ(m)opanﬂwl(lmahbwz-r&cfdousapfmheminétﬁyrnetmI pr

ﬁr Heg#?ﬁggghﬁﬁ%ﬁ CTBFBRB%I 2t H - 3-i sopropyl bi phenyl -
4 tarHoryléc acid 1-53

2 3-fl uoro-4-met hyl phenyl) - 2- net hyl pr
opar# [g. I[:QZR} [3[ J(. (3—- fluoro—4~—meth>£rlgheny¥1))——Z—methy plpopan 2-

| of= o ! [) bi
| oasop s g L Rl

2- ifidtkpkydic [apif( 2R) - 3-[[ 1- (napht hal en- 2-yl ) - 2- net hyl p

150@aR-2- yl]am no] - 2- hydr oxypr opoxy]
et hyl ] bi phenyl - 4-carboxylic acid 1-55 30

3 rréfhifl = (X2R) +31 [2R)(3I3£Libxré-Napiethal enzl y -} - tFBtpyHopan—2 -
a hydr o r QROXY
g%eny “%ag“gfoPE°§8F3¥¥B“8H $ethyl thenyl 5=
carboxylic acid
1-18
20 2'-[{cyclopropyl) [ (2R} -3—[[1- (4-chloro-2~fluorophenyl) -2-
methylpropan-2-yl]amino] -2-hydroxypropoxylmethyl]-3—
methylbiphenyl-4~carboxylic acid
1-19
2'-[({cyclopropyl) [ (2R} -3~{ [1- (4-chloro-3~flucrophenyl) -2~
25 Jnethylpropan—z—yl]amino]vz-hydroxypropoxy]methyl]~3—
methylbiphenyl-4-carboxylic acid
1-24Q
2'-[1~[(2R)-3-[[1- (3-fluoro-4-methoxyphenyl) -2-methylpropan-2-~
yl]aminolhz—hydroxypropoxy]ethyl]-3—methylbiphenylw4*
30 carboxylic acid '
1-21
3—methyl~2'—[l—[(2R)—3—[[1—(3,4—dimethylphenyl)"2~
methylpropan-2-~yljamino]-2-hydroxypropoxy]ethyl]biphenyl—4-
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1-56

4-fluoro-2'-[1-[(2R) -3-[[ 1- (napht hal en-2-yl ) -2-nmet hyl p
ropan-2- 64 yl]am no] -2-hydroxypropoxy] ethyl]

bi phenyl - 3-carboxylic acid 1-57
"-[1-[(2R)-3-[[1- (3, 4-di chl or ophenyl ) - 2- et hyl pr opan-
2- yl]am no] -2-hydroxypropoxy]ethyl]

-2- e -4 5 carboxylic acid 1-58
6- fPE%?%LgYBF:%% R) 3-[[1- (xaphthalen 2-yl)-2-nmethylp

ropag=22 yI] am noj - 2- hydroxypropoxy] et hyl ]

bi phenyl ylic acid

311 dor o {C‘?&P { 2y é%f[ﬁ%@bﬁ%&l e thy}pronperByy bl anino] -
ropam—ﬂ&dnﬂ#bﬁﬂbﬁ&ﬂyi%th¥ﬂ[1@9@3ﬂﬂg@é¥%héﬂﬁilhlcarboxyllc acid

blyh -4-carboxylic acid
[ I- [f%%% 3-[[1- (3-chl orophenyl) - 2- net hyl propan- 2-yl ] am

i no] 2r-21h X 0 f
o ol S MR EPOLY AL 3-methopyphenyl) s2-pthylpropan-2-
(2R¥H a[ﬂ[t&c? -mydrehymmmytbymmbyhpmm@ngi 4-
yI]qgkggL ‘g% Poxypropoxy]e;hyl].
- -nEthyI I pheny - carboxylic acid 1-62 20
2-f luéfo- 2' [1 ((2R)-3-]

tf I r opan-
[‘% (h%f’ Eiyﬁ‘/ et(ﬁyFﬂ]' P&%é‘ﬁ = %:* ﬁR%’j“PP%“‘é’cWéllammOJ—
1- 63“hYdr°xYPr0P0xY]ethYl]'3—methylb1¥h nyl-4- carbofyﬁ%g ﬁc1d

% cIopropyI)[(ZR) [[ 1- (napht hal'en-2-yl)
Ipr 2-yl ] am no]

- 2- faﬂ*IQXY@ﬁﬁn Mk@ﬁgﬁw@ﬂlo%o”Et§Dﬁ}¥ﬂaﬁ%93ﬂeny1%5z-

carboxyllc acid

2" Y PEpPHpA Y| 2RI nEH-2-byfinamitduploan] @it )1-3-net hy

1sPIRRaA ni

f2 yd?%gyd%%%a'4 Ql ?ﬁﬁﬁ;}g-?fﬂ%robiphenyl-4-

carfpdgylic acid 30 1-65

2 ccycl (2 (napht hal en yl)-2-nethy

Ipr%paKf @&%ﬁggnzh%]ékﬁﬁﬁégyﬁkfpV&bo%yTﬁ@¥59F°Pan 2-

] - #1i duina)bizphgaydxypropoxylethyl 1 -3-methoxybiphenyl-4-
carboxylic acid

20 1-27

2’—[1-[(ZR)-3—[[1~(naphthalen—z—yl}—2—methylpropan—2—
yl]amino]—2—hydroxypropoxy]ethyl]-2—methoxybiphenyl~4—
carboxylic acid
1-28
25 2'—[1~[(2R)—3-[[1—(naphthalen-z—yl)—2—methylpropan—2—
yl]amino]—2-hydroxypropoxy]ethyl]—3—(trifluoromethyl)biphenyl—
4-carboxylic acid
1-29
2'“[1—[(2R)-3~[[l-(2—fluoro-4—methoxyphenyl)—2—methylpropan~2-
30 yl]amino]—2~hydroxypropoxy]ethyl]-3—(trifluoromethyl)biphenyl—
4-carboxylic acid
1-30
3—ethyl—2'—[1—[(ZR)—3-[[l—(naphthalen—z-yl)—2—methylpropan~2~
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carboxylic acid 65 1-66 2'-[(cyclopropyl)[(2R) -3-]

[ 1- (napht ha | en-2-yl)-2-net hyl propan- 2-yl]am no]

- 2- hydr oxypr opoxy] net hyl ] - 2- met hyl bi phenyl - 4-

carboxylic acid 5 1-67
2'-[1-[(2R)-3-[[1- (3, 4-di chl orophenyl ) - 2- net hyl pr opan-

2- yl]am no] -2-hydroxypropoxy)ethyl]

- 2- f ugeabiphenyl gés ' hd 1-68 ,10 . ,
3 chloraians [1-T(2R ’f‘%-a‘r[" %% L%%Fﬁa]ﬁ’éﬁlé’n?'é‘fw) carhpypacid
ropad=21 yl Jani no] _ _ _

2, hvshr oy gRpxy] i Jp1 hel A carbomvlig acid L,

2' - [ 41] #@iR)o] 32 HhldAaxgphbbatyeretinyyh }-3 2 ¢ YO RERRAD1 Pbipheny1 -
yl’f]a 1 0ok 2- hydr QXY Pr opoxy] et hyl ]

-3 nitro |ﬁﬁ%h§qui-carboxylic 15 acid 1-70

3-am+8®»2' -[| -[ (2R) - 3-[[ 1- (napht hal en-2-yl) - 2- et hyl pr

opan-_2-

yIO] afi nd} -2 AR acok{br Geekikel eyt 2P hénye thi-lpaetroxyZ-i c
aci &11kmido PO-hydr ropox -3-is i -4~
3-( g{ce]t yl am?ﬂzo)hyg' ?TYIE [ FER}’J %tﬂ’]l] (BnapﬂPﬁ%ﬁYé'ﬁ- Ql:‘?/rf’ﬁl- pa
met KEBPEREIE 298] ami no] - 2- hydr oxypr opoxy] et hyl)

kp phegyl - 4- carboxylic acid 1-72
3-chloro-21-[1-[(2R)-3-[[ 1- (3-fl uor o- 4- net hyl phenyl ) -2
- 253ttt ol 2Ry F3ani 1roj3—£2uby S+ PXERA PSRN} 1) ~2—
eth % | phenyl 5 4-, .carboxylic acid 1-73 )

2! %{ 'l‘f‘%é%) Pl {1 amine ARy R PRI o E Y I bdebayy b4~
r opeekibxwliraficitd] - 2- hydr oxypr opoxy] et hyl |

- 3- et hyl bi phenyl -4 30 carboxylic acid 1-74
25;%§#wdro-5-[2-[1-[(2R)-3-[[1-(naphtha|en-2-y|)-2-

JfEtQYLWEOP@QRFL3¥k1fuqﬂufhhgio—4—methylphenyl)-2~methylpropan—2—
yl]amino]—2whydroxypropoxy]ethyl]—3~isopropy1biphenyl—4—
carboxylic acid
1-35
2—chloro~6—[2—{l—[(2R)-3—[[1—(naphthalen—Z—yl)—2—methylpropan—

20 2-yl]amino]~2—hydroxypropoxy1ethyl]phenyl]pyridine~3—
carboxylic acid
1-36
2'-[1~[(2RJ~3—[[l«(naphthalen—z—yl)-2~methylpropan*2—

yl]amino]-2~hydroxypropoxy}ethyl]—3~propylbiphenyl—4-
25 carboxylic acid
1-37
2,3—dimethyl—2'—[l—[(2R)—3-[[1~(naphthalen—2~yl]—2—
methylpropan~2—yl]amino]—Z—hydroxypropoxy]ethyl]biphenyl—4~
carboxylic acid

30 1-38

2'-[1—[(2R)-3-[[1—(3—fluoro—4—methylphenyl)—2-methylpropan-2—
yl]amino]—2—hydroxypropoxy]ethyl]w3—propylbiphenyl-4—

carboxylic acid
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66 hydr oxypropoxy] ethyl]

phenyl Jbenzof uran-7-carboxylic acid 1-75
2,6-dinmethyl-2'-[1-[(2R)-3-[[ 1- (napht hal en-2-yl) - 2-

met hyl propan- 2-yl ] am no] - 2- hydr oxypr opoxy] et hyl]

bi phenyl -4- 5 carboxylic acid 1-76
"-[1-[(2R)-3-[[ 1- (3-fl uoro-4-net hyl phenyl) - 2- et hyl pr
opan-2-39yl ] am no] - 2-hydroxypropoxy]ethyl] -2,
6-dinethﬁlb| phenyl - 4- carboxylic acid io 1-77 3-

(di mehy %ﬁﬁQmérIQLL{ﬂ}{aBZRﬁ -Bt1{ (3t £(napiidiawethylphenyl) -2-

| en- ge¥h) 187 toIP{ AN~ 22yl]an1no]

- 2- hydroxypropoxy] € blphenyl - carboxylic acid

1 78hY1§DxYprOpOXy]ethyl]phenyl]pyr1d1ne—3~carboxylic acid
% g ydro-5-[2-[1-[(2R)-3-[[1-(3-fl uoro-4-net hyl phen

yl nmet hyl propan- 2-yl Jam no] -2

hyd (r]I o&ﬁ&ﬂﬂmémww th-pheoy!s- hengofpran: n CALAgXyLi ¢
aci

3- behZ Ylfmrf’inﬁ(zé)l anineh=2-hyAresrrroponei aykpHddphenpl -4-

- ZOCJEHdmyhp&cugya-Z yl I'am no] - 2-hydroxypropoxy]

et hyl ] blphenyl - carboxylic acid 1-80

2' -[YR(2R) - 3- f[l (3-f | uor o- 4- et hyl phenyl ) - 2- net hyl pr
opanz2y1- - )

yl Jani }10] [ (ZRﬁyar ([Jg(lyp(r%aﬁhth l?’hy% 1S S BF BR YA YA ) anino] -
25 Eahpersaypropokyl] 4eidil 1 -m-terphenyl- 4'*carboxyllc acid

2' -Lab (2R -3-[[I - (4-chl oro-2-fl uorophenyl)-2-met hyl pr

opan- 2-

yl ] add ﬂ[(i-]‘-[ZZhyeb’—q)Wpr(GpﬁXN&@—@QﬂLUﬁIl’BﬁEQQZybi-ﬁlt@ﬂ&hpflopan—Z—
carb r lic.acid 30 1-8
PRIty 26y dr oy nporcl byl ik Gyidime by Thimdieny L pi-

apafaéboxyllc acid
yl]€n1no] 2- hydr oxypr opoxy] et hyl ] - 3- met hoxybi phenyl -
car d%&llc acid 67

2"=[1-[(2R) -3~ [{1-(3~-fluoro—-4-methylphenyl)}-2-methylpropan—2-
ylilamino]- —Z-hydroxypropoxylethyl]-3,5- dlmethylblphenyl —-4-
carboxylic acid

20 1-44

4—(hydroxymethyl}~2'~[1—[(2R)—3—[[1—(naphthalen-2~yl)—2—
methylpropan—z—yl]amino]—2—hydroxypropoxy]ethyl]biphenyl“3'
carboxylic acid
1-45
25 3-isobutyl—2'~[1~{(ZR)—3—[[l—(naphthalen~2—yl)—Z—methylPIOPan-
2—lv'l]amincn]—2-hj,rcl.rv:myp:r:opo:e:y]ethyl]b:'LphenyJ.—ﬁl—calrbcx«:ylic acid
1-4¢
2'-[1—{(2R)—3—[[1—(3—fluoro—4-methylphenyl)—Z-methylpropan—z—
yl]amino]—2—hydroxypropoxy]ethyl]-3-isobutylbiphenyl—4—
30 carboxylic acid
1-47
2'—[1—[(2R)-3—{[1-(3~fluoro~4—methylphenyl)—2-methylpropan-2—
yl]amino]—2—hydroxypropoxy]ethyl]—4—(hydroxymethyl}biphenyl—B-
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1-83 2'- [1-[(2R) -3-f
[ 1- (4-chl oro-3-fl uorophenyl) - 2-net hyl propan- 2-
yl ] am no ]-2-hydroxypropoxy] et hyl
] - 2- et hyl bi phenyl -4- carboxylic acid 5 1-84
2'-[I-[(2R)-3-[[1-(4-chloro-2-fl uorophenyl) -2-net hyl pr
opan-2- yl]am no] -2-hydroxypropoxy]ethyl]
- 2- ned ol pheswila 4- carboxylic acid 1-85 20
4-methyl -2'-[1-[(2R)-3-[[ 1- (napht hal en-2-yl)-2-net hyl p
r opahn-%-
yl ] agi-ng] - drOxypr o hyl ] R l;3-¢carboxylic
aci d 1?}8 6??}%‘ F 1?{{) 2%)9'%%1)?5 Y. rr]e@lqgli]sggnyl?i 9 meghylpropan 2
- 3- i1 210804 1 1oy die x topopréayhy k12-3re £ Ayd thiydpan- 2-
yl] ani ~a-:nydr oxypr opoxy] et hyl ]. .- 4-net hyl bi phenyl -3
te) BbRe DB D RS P o
3-[L14#%3, 5-di chl orophenyl ) - 2- net hyl pr opan- 2-
I } nql - 2- r X hyl ] - 3- hyl bi phenyl - 4-
Za]r g%quﬂ‘é%égy %g@%%_(gggh&aefenleyf ) ——@me%h?l;?roepa%-Z—
2" - y114i2R) ~ 3~ hydrdxgpRofbty HAMIRNEN a2 FBE Pidiy1QRaN-
2- yl]lam ng] -2-hydroxypropoxy]ethyl]
- 3- FRARRAYBEBNRPAA - 4- carboxylic acid 1-90 25
Z -135d (2R) - 3-[[ 1- (5-chl oro- 2-fl uor o- 4- et hyl phenyl ) -2
- net hyl propan- 2-yl ] am no] -2-hydroxypropoxy] et hyl ]
- 3- et byl Bhémy 1 4(Tdfilvoxyt 4 oneshiyd phesyil ) -2-mpthylpropan-2-
(2R 11350k L L (3- L9-2-fl uaroph | ) - 2- nethyl propap- 2-
30 I@yll ]]%lél%.n{l%%] 2 :h%§ﬁ$%€(°fp?rx 38)%3{]2‘{1%15 ﬂiycziroxybl)f:henyP—E-
- 3-amrbhyybipleedyl - 4- carboxylic acid 1-92
2' -L%-l[(ZR)-s-[[l-(S-fI uoro-4-trifluoronethyl phenyl)-2
- 687 et hyl propan-2-yl]am no ]-2-hydroxypropoxy] ethyl
1¥ - 33-ethyl-2’-[1-{ (2R) -3~ [ [1- (4-chloro-3-fluorophenyl) —2—

methylpropan-2-yl]amino}-2-hydroxypropoxy]ethyl]biphenyl-4-
carboxylic acid
1-52
2'"[1—[(2R)~3—[[1—(4~chloro—3-fluorophenyl)—2—methylpropan—2«
20 yl]amino]—2~hydroxypropoxy]ethyl]-3—isopropylbiphenyl—4—
carboxylic acid
1-53
2'-{1-[(2R)-3-[[1- (3-fluoro—4-methylphenyl)-2-methylpropan—2~
yl]amino}-z—hydroxypropoxy]ethyl]-B—(l—methylpropyl)biphenyl—
25 4-carboxylic acid
1-54
2-methyl-2'-[1-[(2R}~3-[[1- (naphthalen~2-yl) -2-methylpropan—2-
yl]amino]—2-hydroxypropoxy]ethyl]biphenyl—4-carboxylic acid
1-55
30 3-methyl~2'-[l—[(2R)—3—{[ln(naphthalen—z—yl)—2—m8thylpropan"2-
yl]amino]—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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met hyl bi phenyl - 4- carboxylic acid 1-93
2'-[1-[(2R)-3-[[ 1- (5-chl oro- 3-f| uor ophenyl ) - 2- net hyl pr
opan-2- 5 yl)am no] -2-hydroxypropoxy]ethyl]

- 3- net hyl bi phenyl - 4- carboxylic acid 1-94
2'-[I-[(2R)-3-[[1-(3,5-ditrifluoronethyl phenyl)-2-

nmet hyl propan- 2-yl ) am no] - 2- hydr oxypr opoxy] ethyl]-3 10

th j -4 j j 3 . .
o [ L PR SR A Baflenns e caponic acid
neth%T% opan- 2-yl ) am no] - 2- hydr oxypr opoxy] ethyl] -3-

t hyd hiph -4s Ganb [ id 15 1-96
> 11 L ORE M LT B RS omisniy -2 mevrypprest-
S wite i
- 3- net enyl - 4- carboxylic aci -
2§-F%?f%§%§?§-1 Hi(4-ch|oro¥3-trifluoronethylphenyl)-z
- mat%gl pr opan- 2-yl ] am no] - 2- hydr oxypr opoxy] ethyl) - 3-
met hyl bi phenyl - 4-car boxylic acid 1-98
2' - %‘ﬂ%ﬂi"@ [E- [ €8 rdof bl anastyrhppreTdrivi) 22 eyl propan-2-

opaRi?am28o]-2-hydr thyllbiphenyl-3- i i
yI]anino]-2-hdeox?ﬁ?ﬁEﬁg§¥é?hfif-éPt?Bﬂtylg?ﬁﬁ?ﬂgﬁF4?Cld

carBoxylic acid 1-99

2('1 - [ fﬂ—'fl(l.%@)'-g" [- E 11—' [( éh? b£ Y { ﬂ'—%hgbﬂgﬁgfgnqulvl ) —22_ —%%s:gyigxr'opan—z—

opan- 2-

y| ) &b amincd By by dronypopooss jetthyll | bBphebut-y i i0teRylic dacid

30 gagpoxylic acid 1-100

2'-fl- (2R)-3-[[1-(4-chl oro-3-fl uorophenyl)-2-net hyl pr
opar&'2-{1-[ (2R)-3-[[1-(3-chlorophen l)~2*methylpropan—27y%iamino]—

I i noJ - 2- hydr oxypr opoxy] et hyl | - 3-t - but yI bi phen
%9]ég£ﬁ§5£§ypfgéﬂﬁya%gﬁxﬁiyf!%ethglbiphenyl-4-carboxylz; acid
i5 1-61
2’-[1—[(2R}—3—[[l-(3,4—dichlorophenyl)—2—methylpropan—2—
yl]amino]-2—hydroxypropoxy]ethyl]—3—methylbiphenyl—4~
carboxylic acid
1-62
20 2-fluoro—2'—[l—[(2R)—3—[[1—(naphthalen—Z—yl)—2—methylpropan—2-
yl]amino]~2—hydroxypropoxy]ethyl]biphenyl~4~carboxylic aciad
1-63
2’—[(cyclopropyl)[(2R)—3—[[1—(naphtha1en—2—yl)—2~methylpropan~
2-yl]amino]—Z-hydroxypropoxy]methyl]—3—methylbiphenyl*4“
25 carboxylic acid
1-64
2'—[(cyclopropyl)[(2R)—3—[[1—(naphthalen—z—yl)—2—methylpropan—
2—yl]amino]—2—hydroxypropoxy]methyl]—3—fluorobiphenyl-4—
carboxylic acid
30 1-65
2'-[(cyc10propyl){(2R)~3—[[1—(naphthalen—z—yl)~2—methylpropan—
2~yl]amino]-2~hydroxypropoxy]methyl]—2—fluorobiphenyl—4—

carboxylic acid
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2'-[1-[(2R) -3-[ [1-

(3-fl uoro-4-net hyl phenyl) - 2-net hyl propan-2- yl]am noj

- 2- hydr oxypr opoxy) et hyl ] - 3-met hoxybi phenyl -4 s
carboxylic acid 1-102

2'-[1-[(2R)-3-[[I -(3-fluoro-4-net hyl phenyl) - 2- net hyl pr
opan- 2-

yl ] ani—#@] - 2- hydr oxypr opoxy] et hyl ] - 3- nor phol i nobi phenyl
-4- carboxylic acid io 1-103 2'-

[ 1- [ ( 2Ry ! SEqLeptarsduo2®) 43met hryinghbilyd Den? 2met hydwredpalpropan—
N- 2- 2vk} ASRIRY - 2 2r gl QN 1 it 1m0 "
(trifl Eoirif)ﬂlrrqt %oiy%%iylg{}enyl Egggﬁéﬁg‘@%% mae%PHlli%“i}befyllé
2' - [ FaFpeyliz- pld (3-tri f | uor onet hyl - 4- net hyl phenyl ) - 2
- geghy} propan-2-yl ] am no] - 2- hydr oxypr opoxy] et hyl ] - 3-
nmet hyl bi phenyl - 4-carboxylic acid 1-105 2'-[1-[(2R)
-?i[[af154’¢h23W13*3{ﬁFer{ﬁﬂﬂﬁﬁlb%??ﬁdﬁﬁﬂgyb¥ﬁénh@ﬂp20p£¥L2-
y = 25 hydr oxypr opox e - 3- ]

(o oliepr o TR PO leshsblyA £ baeriphepyt-4-

2' - [daxfbe2R) i 3-ddild- (4- chl or o- 3-fl uor ophenyl) - 2- et hyl pr
opan; 2- _ _
yl]gh%Woj-2-hydr0xypropoxy]ethy|]-3-carboxy|biphenyl-4
-102S 36ahbepeyairC [BC) Fb}f)’[-%f-gr[%b S&p%ﬁ@ér?—%-—%?Dz—r}rﬂth‘}&%ropan—z-

shown in the foll ow ng.
[ 2- P'H) g l-3-hydrqaatiopory] dthystl bybldreriyd)-carmtydlcpacid

opan-gy
2-yl ]am no] - 2- hydr oxypr opoxy] et hyl j phenoxyj benzoi c
aci d< 30[12- {228} 1P~ [[[2-[(h2PYhthalen-2-y1) ~2-methylpropan—2—

- 3- -(:3-f1 uar o- 4- met hyl phenyl ) - 2- net hyl pr opan-

P e B PR 3 PR B oefinasaey Lic
ehzacid acid 70 2-3 net hyl
4a[fgid-[(2R)-3-[[1-(naphtha|en-2-y|)-2-nethy|propan-2

- yT]am no] - 2- hydr oxypr opoxy] et hyl ] phenoxy] benzoate

3—amino~2'—[l—{(2R)—3—[{1—(naphthalen—z—yl)*2—methylpropan—2—
yl]amino]-z—hydroxypropoxy]ethyl]biphenyl—4—carboxylic acid
1-71
20 3—(acetylamino)—2'—[1—[(2R)—3—[[1~(naphthalen—2—yl}-2—
methylpropan—z—yl]amino]—2—hydroxypropoxy]ethyl]biphenyl—4-
carboxylic acid
1-72
3—chloro—2'—[1—[(2R)—3—[[1—(3—fluoro—4—methylphenyl)—2~
25 m@thylpropan—z—yl]amino]—2—hydroxypropoxy}ethyl]biphenyl~4—
carboxylic acid
1-73
2'“[1*[(2R]-3—[[l—(3—methoxy—4—methylphenyl]—2~methylpropan-2—
yl]amino]-2—hydroxypropoxy]ethyl]—3—methylbiphenyl—4"
30 carboxylic acid h
1-74
2,3—dihydro—5-{2—[1-[(2R)—3~[[1f(naphthalen—2~yl)—2—
methylpropan-2-yl]amino]-2-
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2-4 5

4-[2-[1-[(2R) 3-[[1- (napht hal en- 2-yl) - 2- met hyl pr opan- 2
- yl]am no] - 2- hydr oxypr opoxy] et hyl ] phenoxy] benzoic
acid 2-5

4-12-[1-[(2R)-3-[[1- (qui nol i n-3-yl)-2-net hyl propan- 2-
yl ] am no] - 2- hydr oxypr opoxy] et hyl ] phenoxy] benzoi ¢ aci d
lo 2

hPdroxypropoxy]eth l]phenyl]benzofuran-~7- car ox llC d
4-[2; [1- [ (2R - 3[[1(Y chl oro-2-f | uor ophenyl t AT

prop n-" 2-yl ] am no] - 2- hydr oxypr opoxy]

4-[2 [1- (2R3 S (3 e e RABASRS TS 2 vt hy!
1Y

Bropan-téanyild eni e hydhpdympesapappkylethyl ] biphenyl-4—
etshyld oic acid 2-8
5[26%%B%?9ﬁ§6g%Ff1 (3-fl uoro-4-net hyl phenyl) - 2- net hyl

pr opar

gcygbaHEPQég%Jhng?fyH{ Rgégget kLg?gggé%%bgnégégdpropan -

4- [ &1] @uirb][-22Ry o rhrobB AP 1311902 26 YA ImAne b Myt AR E-

yI]gﬁ{?ﬁﬂy%ich§8?6xypropoxy]ethyl]phenyI]V|nyl]ben20|c

aci d-72- 10

3-12-[1-[(2R) - 3-[[ 1- (napht hal en- 2-yl ) - 2- net hyl pr opan- 2
-yl Aifs ol anidod <y pr BodX¢R) e3-hili |mephthdlen-Beproiz-
aci

o [ TE PRt v epdne s Py reRoRyl BRIy Phenyi-4-
met Kppah-aid | am no] - 2-
hyqu§ypropoxy]ethyl]phenyl]vinyI]benzoic acid 2-12

’4 [ 2, B +aii{yzip-3- H?* EI(Q (Egﬂgif(-ot [?iaqgihﬂlﬁm%kt@yiﬁtewb 2~
r

pro%??%ﬂ?ﬁ%?%T fﬁyl%gnzglcya0|d 2-13 71

4 BdbonleeBhd) E'EHyJ(]%:hEHJ(Pf}:%n%o%LPQﬁ PPNy TR

propan- 2-yl]am no hydroxypr opoxy]
phen E&y] 3 5 dlnethylben20|c acid 2-14

3-benzyl—2'—[l—[(2R)—3—[[1~(3—fluoro—4—methylphenyl)—2—
20 methylpropan-2-yl]amine]-2-hydroxypropoxy]ethyl]biphenyl-d-
carboxylic acid
1-80
2'~[1-[(2R)~3-[[1- (3-fluoro-4-methylphenyl) -2-methylpropan—-2—
Yl]amino]—Z—hydroxypropoxy]ethyl]*B—methoxybiphenyl—4—
25 carboxylic acid

1-81

2'-[1-[(2R)~3—[[1-(4-chloro-2- fluorophenyl)—Z—methylpropan—z—
Yllamlno]*2—hydroxypropoxy]ethyl] —-3-methoxybiphenyl-4-
carboxylic acid

3¢ 1-82

2'-[1~[(ZR)—3—[[1—(4—chloro-3~fluorophenyl)~2—methylpropan—2—
yl]amino]-z-hydrcxypropoxy]ethyl]-3—methoxybiphenyl—4—

carboxylic acid
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S

4-12-[1-[ (2R) - 3-[[ 1- (napht hal en- 2-yl ) - 2- et hyl pr opan- 2

- yljam no] -2-hydroxypropoxy] ethyl]benzyl]benzoic

acid 2-15

3-[2-[1-[(2R) - 3-[[ 1- (napht hal en- 2-yl ) - 2- et hyl pr opan- 2

- yl]Jam no] -2-hydroxypropoxy] ethyl]benzyl]benzoic

aci d1—za)3 2-16

4-12-],1 |EII(ZR [ 1- (napht hal en- 2-yl ) - 2- net hyl propan- 2

-yl jPamilhof$ ’h;ﬁdrféacy&wéﬁy?eahpquﬁwnynmﬂrmehm;a:opan 2-
aci &y11amlho]-2-

4- [%[]I -[ (2R) :%mr[d[ri)x nap oxﬁaﬁe yJZ] y% mefhﬁe?ﬁhfen?’opan 2

- | $apPPER H®)acig hydr oxypr opoxy] et hyl

| phgnyglsul finyl |l benzoic acid 2-18

4-12-[1-[ (2R) - 3-[[ 1- (napht hal en- 2-yl ) - 2- et hyl pr opan- 2

- 2'~[{1-[(2R)~3-[[1-(4-chloro-2- —fluorophenyl)-2-methylpropan-2-

V1] 9 0l s YA QR OBR] ARy PRI S hde) PG
4 [{:arlﬁdx){J(ﬁR)ach[ [ 1- (napht hal en- 2-yl ) - 2- net hyl pr opan-

yl ]Jaﬁt?%o] 2- hydr oxypr opoxy] et hyl ] phenyl am no] net hyl ] be

V2 0 45-med Gy 8-2+2Q - [ (2R) -3~ [ [1— N ) ’ B
[[1 (nap[h[t hal gll?] Ehaﬁen 5 ¥Tet hy B}:O% ropan 2

2-[[2-T1-[(2

2- Y5 3n P&&T%ﬂ}ydrﬂxhgmm(v;i%pmky@lmdwll —3—carboxylic acid
I pﬁe@gxyj nmet hyl j benzoic acid 2-21

3-[[2-]1-[(2R) - 3-[[ 1- (napht hal en- 2-yl ) - 2- net hyl pr opan-

g- I T & h@R)Z‘ghggl-gogj-}fﬂopﬁd—yé}-eﬁé%lﬁhﬁi}QX¥P%éﬂwlbropan-2-

e . - i

e RS BE) SodaE S rroparyt atve 4-prshuihieragy brbpan.
12- cykbaxyhia] a2iflydr oxypr opoxy]

et Fyé_} phenoxy] met hyl ] benzoic acid 2-23

[1-[(2R)-3-[[1-(3-fluoro-4-nethyl phenyl) -2- et hy

Iprzwkml [42rP-¥ [ [@m(§O5— = ~2-
]-2- hydr oxygr opoqg?] ét hylc}lp():ﬁelr?g%ﬁ’e%%)h 2I meﬂbyel zore” 2
acY aminp] -2-hydroxypropoxy)ethyl] - 3—methylb1phenyl 4—

4-dd il b 625 3- [ [ 1- (3-fl uoro- 4- net hyl phenyl ) - 2- met hy
| propan- 2-ylam no] -2-hydroxypropoxy] ethyl]
20pHe®dxy] met hyl ] benzoic acid 5 2-25
2'-[1-1(2R)-3-[[1-(2,5-difluorophenyl) -2-methylpropan—2—
yl]amino]—z—hydroxypropoxy]ethyl]~3—methylbiphenyl—4-
carboxylic acid
1-90
25 2'-[1-[(2R}-3-[[1-(5~chloro~2-fluoro-4-methylphenyl)}-2-
methylpropan—2~yl]amino]-Z—hydroxypropoxy]ethyl]-3-
methylbiphenyl-4-carboxylic acid
1-91
2'“[1'[(2R)—3-[[1—(3—chloro-2—fluorophenyl)-Z—methylpropan-z—
30 yllamine]-2-hydroxypropoxy]ethyl]~3-methylbiphenyl-4-
carboxylic acid
1-92
2'-{1-[(2R)-3~[[1-(3-fluoro~4-trifluoromethylphenyl) -2~
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3-fluoro-4-[[2-[I-[(2R)-3-[[1-(3-fluoro-4-nethyl phenyl
)-2- et hyl propan- 2-yl Jam no] - 2
hydr oxypr opoxy] et hyl ] phenoxy] net hyl] benzoic acid
2-26 10
4-[[2-[1-[(2R)-3-[[1-(3-fl uoro-4-nethyl phenyl)-2-net hy
| propan- 2-yl]am no]-2-hydroxypropoxy] ethyl]
phenmﬂlm’tmhh &ymnhnbbeml@}&oagbgo%x%ietﬂ%i

propan

3-f | uor o- 4- net hyl phenyl
?“El*ﬂ%&;é#ﬁéy I RTaPEXDT Gisdfy] et hyl |
phenmxy3 3, 5- dlnethoxyben20|c acid 2-28

4-12-[ 2R [ 1- (3-fl uoro-4-nethyl phenyl) - 2- net hyl
propal’fﬂ::I7 %£ g%ﬁ&f%ﬁ][li&ﬁﬁﬁ@ﬁ@%?p@Tﬁi@ﬂYPHhéﬂMlJ —-2-methylpropan-2-

D n3 N L
megﬁ[PfMﬂ[l( 21R§}2 2 F?%@i frhgiathy nJetz%?"FBﬁ’él /8PSy ket hy |
pr opitPeEyYig asido] - 2- hydr oxypr opoxy] et hyl ]
phenaxy] - 2-ni t robenzoic acid 25 2-30
4-1 2- 1 [(2R)-3-[[1-(3-fluoro-4-nethyl phenyl)-2-net hyl
pr opaf-= Z-yl(RRMm rd]{ 1~ Zshwﬂmmrfueaﬁa@ethylphenyu —2-
et hyl, P 0Xx % § | or.obenzoic, acid 2-31
4-[ 2- H ﬁ}fﬁ% CEI b ke e i u%r’&%qmﬁwwéﬁyhyllz-%et hyl
pe opanhymlph]eﬁmmacarzonyﬂi@%eopoxy] et hyl
jph; €$y] 2-chl orobenzoic acid 2-32 73

[(2R)-3-[[1-(3-fl uoro-4-nethyl phenyl) - 2-net hyl
~[2- 2r4h) )( [ 1ph - 2-

b ???Jor‘on‘é{jﬁi’“ﬁ'éﬁ%. b il s
4- [r?e'{hYlPEQEJBﬂ‘@‘W1af(lielqllﬂ%hwdﬂemﬂ@l°bphkﬂ;ﬂﬁlizaﬁet hy
prq&gmylglﬂﬂgﬁypmgoiagbgggiroxxgrgpoxy]ethyI]phenoxy] 3-

15 1-9¢

2'—[1“[(ZR)—B—[[1—(B,S-dimethoxyphenyl)~2—methylpropan—2~
yl]amino]—2-hydroxypropoxy]ethyl]—3—methylbiphenyl~4-
carboxylic acid
1-97
20 2’-[1-[(2R)—3“{[1—(4—chloro—3~trifluoromethylphenyl)—2—
methylprOpan—z—yllamino]-2—hydroxypropoxy}ethyl]—3—
methylbiphenyl~4~carboxylic acid
1-98
2'“[1-[(2R)~3_[[1—(3—fluoro—4~methylphenyl)-2—methylpropan—2-
25 yl]amino]~2—hydroxypropoxy]ethyl]—3-t—butylbiphenyl—4—
carboxylic acid
1-99
2'-[1-[(2R)~3—[[1—(4—chloro—2~fluorophenyl)—2—methylpropan—2—
yl]amino]—2whydroxypropoxy]ethyl]—3-t-butylbiphenyl—4—
30 carboxylic acid

i-100

2’-[1—[(2R)—3—[[1—(4-chloro—3—fluorophenyl)—2—methylpropan-2—
Yl]amino]—2—hydroxypropoxy]ethyl]—3—t—butylbiphenyl—4—
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trifluoronethyl benzoic acid 2-34

4-12-[1-[(2R) - 3-[[ 1-{3-f |l uor o- 4- net hyl phenyl ) - 2- et hyl
propan- io0

2-yl ] am no] - 2- hydr oxypr opoxy] et hyl j phenoxyj - 3-f| uor obe
nzoic acid 2-35
4-12-[1-[(2R)-3-[[1- (4-chl oro- 3-fl uor ophenyl ) - 2- net hyl
pr op&arboxylic acid
2-y|ng;no]-2-hydroxypropoxy]ethy|jphenoxy]benzoic
aci d*78"2-36

4- [ 2- [2~[1{ 2R)2:3~BE 1104151100696 32 TAHAL QPRSI ) =20l B M opan—2-

propan-

2- y| THAMEP1 2 thrsirerypropossilechiny] 1 pmenbryb ety be
NZOi LarrR&l 8: d N ifor m of the conmpound of the present
invention to be 20 used as a pharnmaceutical product

is ad8Rpound itself (free form), a salt of the

conpoyinds vat g .of .the conpound or a prodrug of
he. compind by ot CHaHs Rarama g gy 2 epe apropan-2-
of tHhéambryientydrosymaipoat pealyl)ne - GOFANNGobiphenyl -4-

parti cul arl. referably a salt of the conpound. 25 The
con%gg%ﬁqgf%tﬁgl%resent i nvention can be used in the

flor m-bf3 a prodrug. In this case, for exanple, a

conpqound_ represented by the formula (1), wherein Rl

is a2h)'/'(”6;( RigBolpl- (3sflooneet teathydphemohp@ime thy lpropan—2-
whey B i Ro] L 5-1RArd ly_ 0Y(=0 O Cl_4

al k Iene-O!, _gog§§ %% y?¥%k;£dﬁo-C1_4 al kyl ene-0

30 brriflunrenethexys bilphenyl -groarbuxylandéeid a conpound
whey8ipd R5 is a hydrogen atomis converted to a

conmpound wherein R5 is RB, i.e., a Cl_7 acyl group

Bpt i 3hall-yl (2Bbs+ | L-ed-lyi ERIIMMEh Y- UiRe tAPLoRSRA ) 25—

a . 14 t herapeutic drug for osteoporosis,

o ReBkontn. 2y Pl o dAossmeopm B @tYLinent | on
as manhpttiiipheni D4 a6k HtyE 8P adig Used along with a
di;ﬁgﬁént t herapeutic drug for osteoporosis. The

di ff nt therapeutic drug for osteoporosis 5 is, for

exanplez- l_glLym ager I giym Lact at | ci

G ueonay oL B ST 29 R, 5! U BBh BN P e Loropan-2-
2CaY thamno HydithygooxPhospivat le tay ] }3- @uydicbBphétHY 1) biphenyl-4-~

préﬁ¥yb§§i£%]acid

1-107

2'-[1—[(2R)—3—[[1—(4—chloro-3~fluorophenyl)—2—methylpropan~2—
Yllaminol—2—hydroxypropoxy]ethyl]-3—carboxylbiphenyl—4~

25 carboxylic acid

Preferable examples when n=1 are shown in the following.
2-1
4-[2-[1—[(2R)—3*[[1—(3*fluoro—4—methylpheny1)-2-methylpropan—
2'Y1]amino]—24hydroxypropoxy]ethyl]phenoxy]benzoic acid
3 2-2
4‘[2—[1—[(2R)—3—[[1—(3—fluoro—4—methylphenyl)—2~methylpropan—
2—yl]amino]wz—hydroxypropoxy]ethyl]phenoxy]~3~methoxybenzoic

acid
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(Al facalcidol, Calcitriol, Mxacalcitol,

Fal ecalcitriol etc.), a vitamn K preparatl on

(Menatetrenone etc.), a female hormone io preparation
(Estradiol, Estriol etc.), an estrogen antagoni st

preparation (Raloxifen etc.), an anabolic steroid
preparation, a parathyroid hornone preparation
(Terpparatide, PTH(1-84) <etc.), a calcitonin

preparation (Elcatonin, Calcitonin salnon etc.), a

bi sphRgPtédnat ézp[rleridﬁat +3nl [(1A (eaph Oredien-2 09l IHR-1B thylpropan-2-

S0l e L R B R 2 ey AEEA A Boct um

ect.¥s4an ipriflavone pr eparation (Ipriflavone) and

other, fhe ost eoporgsi s such _as

Stbjpontl gmli%aﬁ&l AT %—FE\P pliltﬂﬁ?‘%‘?'tzo?f ) 22 PISARYSBAPRAR 2~

ag Oy I9tamifs] -€DMQAkbRYp Foppixdl bBhy D) dieRBRY ﬁiéx&%acaacld
L%@ANKL inhibitor, a Src inhibitor, a Pyk2

i nhi

I"t or Osteoprotegerln and the |ike. A therapeutic

dr ug4-fr(109t(eRPOIOSi1S (&9%@1111&9%,1 {‘-92 %%@ngﬁﬁo% bhe

present invention and a differen her ape ug

f or YédeBbréshydraamoponnhe wivdt phenoxkyi benzeid extidve
aeoung for osteoporosis 25 patients. The cal cium

receptor antagoni st preferably shows an I C50 val ue of

i ts talZilaml (2BePt-dl 1 amt-agdoirst 2 ef Artrophen§l NTt-mk €8$1 propan—

t hag_ Is re preferably | ess than 100

1 o P RS o RuP i Ry s s Beenamirbre ity
act?2oh. 30 In addition, the cal ciumreceptor

ant gg -jb er abI shows an |1 C50 value of its

cal Ci 321? cg{?tab aH Tgonitdupeofmeshy lfenydd ~Rorethi@yopan-—
6. RpVanthdn-2-698r

Pas0. special | yggvpz Ppgky ?%%?’{/Eg’gtg fif bildEY Oracia

75%%an 1 NM nore preferable an | Cso vaI ue of the

cal LY (1-009R}.of AILIGORI SUIC (AGLLAN ALo00) ARG L Hopan-

o value ©
s p éclrél Wn@\]’iaafﬁrdnmdypbbpmg/] eatrhlyil qaph@fox@qbeh 65 tda
10,)¢M 5 The production nethods of the conpound of
the ormula (1) of the present invention are

chon‘bflét—d lZy [Expi2®) red[ [1- {raphthel dPWi R, ilmé&yﬁﬁ.e;gbm-
t_the present invention is not limted 't
’2 83u%tﬁycﬂ¥0m5wylpahyémw@uslmllbenzom acid

2-10
3“[2~{1*[{2R)~3—[[l-(naphthalen—2~yl}-2—methylpropan~2—
yl]amino]—2—hydroxypropoxy]ethyl]phenylthio]benzoic acid
25 2-11
4-{2-12-{1-[(2R) -3~ [[1~ (3~fluoro—~4-methylphenyl) -2-
methylpropan-2-yl]lamino}-2-
hydroxypropoxy]ethyl]phenyl]vinyl]benzoic acid
2-12 |
30 4-[2-[1-[(2R)-3-[[1- (3-fluoro-4-methylphenyl) -2-methylpropan~
2-yl]amino]—2-hydroxypropoxy]ethyl]phenoxy]—3,5—
dimethylbenzoic acid
2-13
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the conpound of the present invention, the synthesis
may start 10 froma noiety easily synthesized. Wen a
reactive functional group is contained in a step,
appropriate protection and deprotection my be
performed, and to facilitate the reaction, any
reagent other than those exenplified may be

appr oprirat gl e 5 Jh ound obt ai ned in each
Step my”bo |50/ at S B P RSN ) SRt tpropan-
met had¥ 1] @pingd mé-bydessyrirkporp heiyidphemyxyhesused in

the gexbesis 1.1 hout. j sol ation and purification. The
product i 31?1} ?r’e%tn%%%% éloﬁ‘ldcorrpound (1) are explained in

20 tRel4ollow ng separately for n=0 and n=1.

<Pr oductj qn _ 0 en n= 11 R3) R4 + RR- 7C2
~~b[~$ %_@ .%ja‘;} ‘%Nm IR{naphthejdenr2-g1ld y2rpethylpropgp=2-
(1 A) y M annep-2/nyRrOxyhidddhy 1¥AY 11 51 Thbnzo 1 gH3
6 E%—IS*” P (VIA) R )F(eﬁxa%e s ?AA%J R G &/é%zlm/?czagﬂtlgp
3A e (1-1) wherein R' is a Cl1_6 al koxy group, Y
and ¥2[are1theryage; pf- i § ent.,and each.is a
hal ogen atom (as de*?hégzgggbéegg? &l?qgnBQ%ylprOPan 2
t ri MtdsPonetHaheduptmrdroxy ] gyl beniyl Foemzotavaaid
gpoypggsuch as a hal ogen atom (as defi ned above) or a

sul fonyl oxy group such as a 3-nitrobenzenesul f onyl oxy
gr oup; 2 {3~[(2R) -3-[[1- (naphthalen-2-yl)-2-methylpropan—2-

yl]amino]—2—hydroxypropoxy]ethyl]phenylthio]benzoic acid
2-17
4-[2—[1—[(2Ri~3~[[1—(naphthalen—z—yl)-2—methylpropan—2—

15 yl]amino]~2—hydroxypropoxy]ethyl]phenylsulfinyl}benzoic acid
2-18
4—[2-[1—[(2R)—3—[[1—(naphthalen—z-ylj-Z—methylpropan—z—
yl]amino]—2—hydroxypropoxy]ethyl]phenylsulfonyl]benzoic acid
2-19

20 4“[[2—[1~[(2R)—3—[[1—(naphthalen—2~yl)—Zﬂmethylpropan—Z—

yl]amino]—2-hydroxypropoxy]ethyl]phenylamino]methyl]benzoic
acid

2-20
2-[[2—[1—[(2R)—3—{[1—(naphthalen—z—yl)-Z—methylpropan—Z-

25 yl]amino]-2—hydroxypr0poxy]ethyl]phenoxy]methyl]benzoic acid
2-21
3*[[2—[1—[(2R)—3—[{1—(naphthalen—Z“yl)—Z-methylpropan—Z-
yl]amino]—z—hydroxypropoxy]ethyl]phenoxy]methyl]benzoic acid
2-22

30 4—[[2~[1~[(2R)-3~[[1—(naphthalen-z—yl)—2—methylpropan~2—

yl]amino]-Z»hydroxypropoxy]ethyl]phenoxy]methyl]benzoic acid
2-23
3‘[[2—[l~[(2R)—3—[[1-(3—fluoro—4—methylphenylJ—Z*methylpropanw
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s tol uenesul fonyl oxy group, a benzenesul f onyl oxy
group, a p- bronobenzenesul fonyl oxy group, a

nmet hanesul f onyl oxy group or a

trifl uoronethanesul fonyl oxy group and the |ike, and
ot her synbols are as defined above. Step I A 20 The
conpound (1 A) is reacted with conmpound (I1A) in N N

di mephyl faiimerideny gidgt |t oxi de . ,
tetrah dro#Urgh, WAt er g%%ﬁt ggﬁykgp%ﬁn%fx&Pig%Vl]benz°lc acid
sol vém? thereof, in the presence of a base such as

sodi yn/hydri d odi ym hydrgxi de, , pot assi um

hydrox#ge,ﬁéogﬁb gaﬁE%ngféﬁuﬁﬁ?iﬁiﬂ?ﬁ%xégpﬁﬁﬁﬁf@fmethYlPropan—
sodi ?umllEmhydrﬂ@embbmﬁdsﬁzxyw@ﬂ@mpﬂerm?ma@m lbenzoic acid
carbpnate, triethylamne, N Ndiisopropylethylan ne,

N- et hyl nor phol i ne, pyridine, 4- dinethylam nopyridine

and BRElbdke-4at] (AC[1-0 (2xoPBL r;a _ e
co ogﬁd §Illﬁo IS obt;??ed.ﬁﬁﬁthFgﬁgggé%qﬁ&ﬁpybhenyl) 2
al ky i MAThyarbiEtaeitdre such as _

{ et bgbrssyoERRy VRN 1RMAROAPRRING RS BoANhd g L1 ke can

be added. A stereosel ective Treaction can be cafried
out25§/6 selecting a reagent and a | eaving group to be

- 2,3 LA, i d with |
R R S P e R PR L—
pr eseHdamndhio o2t hamroRphypstixiyd e thpl Dbk QRO | -3~

(I 2A In this step, conpound (VA) is
obtael@rtll é§%§%(?nl%oar1cﬁgund (111A) or (IVA) by Suzuki
couplzzng. The conpound (IVA) is reacted with

biSQL?ﬁgﬁ# t@ﬁiboron 30 in dinmethyl sulfoxide,
N, N-di ‘iﬁ &Y mant He, (3rfiveranéamethntichenyd) 2 keetdy laropan-

1 Regl pah MRIN-2U-ROALOE IS thyl _3.5-
bis&%i hen Iphosghinp fe?rg%g%eSHHFggPﬁﬁK%f&schloride
and eBHR? e8FeH< ad<isot assi um acetate and the like to

gi yez@ boronic 77 acid ester of conpound (IVA), which
is then reacted with conmpound (I11A) in toluene,
etﬁaﬁ%ﬂﬁl‘ﬂéﬁﬁbﬂ@r[&1363eﬁfuoﬁbr4—mdfﬁyqﬁhbnyl)—2-methylpropan-

tejr L of urar cetonitrile, N N-dinethylformm de,
L RS oS ahsiy P tout Tramsey ] et et e

2d ikgldor 5 a m xed solvent thereof, using a palladium
caf glyst such as

4-[2—[1—{(2R)~3—[[1—(3—fluoro-4—methylphenyl)—2—methylpropan—
_2—yl]amino]—Z—hydroxypropoxy]ethyl]phenoxy]—2—nitrobenzoic
acid

25 2-30
4—[2-[1-[(2R)—3—[[1~(3—fluoro~4—methylphenyl)—2—methylpropan—
2—yl]amino]—Z—hydroxypropoxy]ethyl]phenoxy]-3—chlorobenzoic
acid
2-31

30 4‘[2~[1—[(2R}—3—[[1-(3—fluoro—4—methylphenyl}~2~methylpropan*

2"1”11"““‘-1“0_]‘2‘“hYdI-'O2"»}'131-’013*0:!}"]e‘!:l’lja"l,‘lphencn«:y]—2-—0::'hlmz'0benzo:i.c
acid

2-32
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bi s(di phenyl phosphi no) ferrocenepal | adi un(11) chlori de,
tetraki s(triphenyl phosphi ne) palladium (0) and the

li ke and a base such as sodi um car bonat e,

tri potassi um phosphate (K3P04), potassium carbonate,
sodi um hydr ogencar bonate, potassi um 10 hydrogen
carbonate and the |i ke, whereby conpound (VA) is

bt . d bt ai ned i
O gt L B e O B P v opan-
b|s(arx#&aqﬂqomesfﬁydnakpﬁfépmxyqaﬁm&h@@Méﬁn&yh)2£hloride

25 t@Llfﬁ(oro %ﬁ#ﬂ} g¥8ghos hi ne) palladium (0) and the

i ke, ~‘potassi blsplnacolatodlboron in
dlnet*qﬂ sul foxi de, N, N-di net hyl f or mam de,

@%jqe and the like or a m xed sol vent thereof
to gt Vi€ 4 156 F i G -dél ol Tftleorer4-nefydehenyd)H2ARethy lpropan-

whi Cheyi19 atbgs) -rzeagasgxﬁztogoszg g@p@@&,f 1320

t ol uene, ethanol, benZene oxane,
tetﬁﬁﬂfaFBF%ﬁﬁﬁylﬁﬁﬁﬁ%mqﬁpnﬁe 1, 2- di net hoxyet hane,
di met.Ryl sul f oxi de, water and the like or a m xed
sol vent thereof, . using a palladium catal yst such as

bi sédilphehyl (@ﬁbsﬁ-hﬁ H&){Eeﬂmmpa.:e:taglpndnbg) gh{aﬁhgdgropan_
t t .
2SSk pseAr, ohany Shespiinel ol L gim (0) o e

carb@nate sodi um hydrogencarbonate, pot assi um
hydﬁ_ n carbonate, tripotassium phosphate and the
i ke To give conmpound (VA). Step 3A 30 The conpound

(VA KﬂNIaFW@Ekﬂ43—$q@P(éu%ﬂf%rﬁe§5ffﬂkfﬁkhgn¥fﬁJ§pgg ogrlpropanw

(VIA) .i.n nmet hanol, ethanol, n-propano opropan

t ety Ay GRERRk-ZAThydraxytinopany | e bk Iphienpiy krertzoliaeaeld
@Ng-t3ge like or a m xed solvent:thereof at room
tenperature-reflux 78 tenperature to give conpound
(1412~ [H L 2R -Bab Bl - (ell-lch[ld:ro-ﬂie-rﬁlhloﬁbﬂialy&l)lGb—lﬂé‘thylpropan—-

i bhl, pppeld hEOﬁ é%xand the e.is referab added.
HydrngS|s g IRE* PRy ?%;Y&éﬁgﬁékﬁyanérm Héggzgic
resgids in converS|on of R" (C1_6 al koxy group) to a
hydroxykﬁeg%g}g%of the compound of the present invention to be
20 used as a pharmaceutical product is a compound itself (free
form), a salt of the compound, a sclvate of the compound or a
prodrug of the compound. Preferable form is a free form, a
salt of the compound or a solvate of the compound,
particularly preferably a salt of the compound.
25 The compound of the present invention can be used in the
form of a prodrug. In this case, for example, a compound
represented by the formula (1), wherein R' is a hydroxyl group,
is converted to a compound wherein R* is R®, i.e., Ci¢ alkyl-
OC(=0) 0-C;-4 alkylene—0-, Cs_g cycloalkyl-0C(=0)0-C;-, alkylene-0-
30 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 R®,
i.e., a Ci7 acyl group optionally substituted by carboxyl group

and used as a prodrug.
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The conpound (VIA) used in Step 3A can be prepared by

various nethods. In the follow ng, preparation nethods
of conmpound (VIA) are explained. 1o Preparation

nmet hod of conpound (VIA) 1 Rooc,6 H3C-MyBr H 6 XA-CH=
cN RL ,R7 (I XA) Tas,)p~ -3R7 (X A) HD CHs) ~RS Step

4A R8 Step SA (XA (MI1IA) X3 6 HBR6 a7 7y HCRO

Step 6A I"ZAOVE!‘T‘érapgﬂt:Lgesdzg&gf £ol VhEAL, réo}élas (sj\é\?z% %éncc))%)’tains the

is a hydrogen atom or ogen ato
above)comprotrd @f ahkwr&ﬁemmpl(lpeetmablsyam avetiby| igyoitient can

above "1 8 i B H d T b ARt A Se e el B ST

above
C onpo QﬁdeQDGIﬂI)SlB n Thet ﬂﬂft@léﬂfeﬁzftu taBrSpeutict lg doRebstooporosis
npound

0 und (VI tep SAIn this ste
OV AT DRI Extle £ oo o R o CT AR AR 1 Cacium
reactGIﬂboﬁﬂt& CoAIwARd LV dd A)a tet 8k e @hlé%fﬂé A0ah8ium
r eact mnth conpound (I'XA) in acetic acid w th
addi t Foiregenstiresnheteatt e ko agiviksambifb BrEPISATiAR.
Step ﬁﬂ.f\éﬂ@.ﬂlci@ﬂ N caPAPOMIA (th&a%tt% nelgal gggriﬁ etc.),

is a 25 hal ogen ‘atom this ‘step Is per orne
the corfditerémK pFeneratian dyedaf:@trmmvet:g )a a female hormone

IPT?t g%%kg?%gﬁgﬁsgﬁé%%ggﬁg | So%tscg tal OIP Isr’(]:r\cqgctan dntagonist

t et r I¥pRRDAUIAN (R4 dkidienx ane, ) acat iahabelik anershe prdf@ration,

§§81§%L yent t hereof, usi.ng thiourea under _

heatlngk é% rmone preparation (Teriparatide, PTH(l 84)
etc.), a calcitonin preparation {Elcatonin, Calcitonin salmon
etc.), a bisphosphonate preparation (Alendronate sodium

i5 hydrate, Sodium risedronate hydrate, Etidronate disodium,
Pamidronate disodium, Incadronate didodium ect.), an
ipriflavone preparation (Ipriflavone) and other therapeutic
drug for osteoporosis such as Strontium Ranelate, a WNT
inhibitor. a PPAR gamma agonist, Osteopontin, a statin

20 preparation, a RANK/RANKL inhibitor, a Src inhibitor, a Pyk2

inhibitor, Osteoprotegerin and the like. A therapeutic drug
for ostecporosis containing the compound of the present

invention and a different therapeutic drug for osteoporosis
can be administered in an effective amount for osteoporosis

25 patients.

The calcium receptor antagonist preferaﬁly shows an ICs
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.

30 in addition, the calcium receptor antagonist preferably
shows an ICsp value of its calcium receptor antagonistic action
of not more than 0.1 UM and an ICsy value of the metabolic
enzyme P450, specially CYP2D6é inhibitory action of not less
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conmpound (VIA). 5 Wen X3 in conmpound (VIIA) is a
hydrogen atom this step is perfornmed under the
conditions generally used for renoving an acetyl
group. For exanple, reaction in water, nethanol,

et hanol , n-propanol, isopropanol, tetrahydrofuran,

1, 4- di oxane, diethylene gl ycol and the like using a

base hy um zo r.oxi de, . pot assi um hydr oxi de,
|ithit3%19’hy§ﬁ% Hﬁe¥% qﬂlekan e lnga ot nEPa Rl F et
conptmnaptmﬂ A)ntaabapatm a2t i 6RO Go®f mesaPEHI o VI;A) 4nd an

311 O PR ey P bl 250 csBeehe iy Gope -

(XI VAph B irorfyXbbM&h dhebe Degd dhanaihghpgen atom (as
de i ned abr 2? %ﬂd ot her zs synbols are as defined
above ROFHE NP tiRAY RIAFhe scompasinddofi she formula (1)

magnest ltma-l ﬁ sttt abhvedhefdH areOkoth Al f V.
conp %gcd} (X J\:/eA Step 8A 20 %hréo'g% kdg%ﬁféug A GhVehe

obt ai OF it eﬁtms i Reqddge e ekp waurhth@omgwrmce@xm likwention
i n teatsr aby df QfiHean +8r i &S ?X‘Ld@éﬁ%r mgic".hggs CapPE! sarnthems of

i odide as a catal yst as neCessary to give conpoun

(XI | Ape mempverpodnth¢ Xitespnobimienedonn Siemydbhesis may start
spbj eetgdy Iar gaction gs in Step SA to

gi ve conpoﬁﬁhfaFVI?i§i %M?F@ e PelfRytivs functional
Si m Bapup exctbohaiised rNinSheprd LOPPOYEL ateOFROUEEion and

\Y/ Pre ratlon t hod of compound (VIA) 3 80
( CV%%BF%R PpEt quﬁgcﬂgy¢>¢¢(ﬁqcméltate the reaction,

I—IOZCXI()CH%)aBen'R%ﬁKE&H thh 8P Rexefp Pridd ALR Hd 'aip%l'oprlately

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=1.

<Production method when n=0>

" 6
i&iﬂa f¥<R 7
By CHy)pe_,7 R
S, Rl x
(via) R N

Step 3A

(1-1)

. 1
wherein R is a C; alkoxy group, Y' and Y? are the same or
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H3CCH3 63 --~-~ RROCH\x YRECCE Ste 10A 2
(CH2)PR7T XY R p e Step 11A HA (CH2)PR7 (iva) R

(VMIA) Re wherein X5 is a hal ogen atom (as defined

above), RhQ2C- is an am no-protecting group such as a
benzyl oxycar bonyl group, a tert-butoxycarbonyl group

and the like, and other symbols are 5 as defined

abovgi rSL£M h oyn ' e

conmpound (i |§én§n§%&pg% 5eﬂ?£dsgae)%a§§r“t e(% ?uarbé’r‘ﬁ'e’ or a
n- hekahel uarpmebanesed fiony tdvey qmasvenbb nsf aaldsaaaaagsgﬁdup, such

as n u th i Kk

hexaﬁﬁﬁ lﬁéggh%%%p 8 eéme e ESﬁﬁgu%a(iSH‘%SnYl"g eprour
10A sueh mss asﬁemtnb@mwrmhu(llfbngloﬁjat@dm@d anp-Step 9A

IS éol_ii?]] %cgeg to Curtius rearran enment_ to gl ve
conpound CroafCrHREY SEMRouAd ????%ﬁsqlsfoﬂlé S dripRh 2 P
haI¢g®mﬂbedzahésdlfﬁﬂfhﬁﬂﬂbQobﬁ,Sé“ﬂbﬁﬁ%n@?hi%dﬂ%ﬁbX& group or a

ongie and the like in water, acetone, neth
et h Peremetherenel fonvd oxy %r?ﬁB(ést@%elfﬂtketrhé'Mcfther

I N ShRALPLESHAL &s0heBi AREGLSYEN as triethylam ne, N N
dii soprOf%I et hyl ami ne and the |ike. Then, sodium azide

is d to give a conpound. The obtained conpound

& 20 reayda fraheat i then reacted w .
1P ohol o MR Srafl ol | AA3RG LIED JARELT b‘\gﬁ%&m N,N-
gr ogprethtidiormbmidd, dgmethylamtlitbeidé ketdt@afyddfuran, water

co (ip Ste 11A In this ste - CO2Rh wherein
ny‘%q:lqls? aéﬁ 2% Fe 81489 rl"fgto?:h%’é ufl Bh] Pfesence of a

obthnsnaed;ulch &b efpdiiA hpdAiRRDV e8di WA | irbs i dP e ok S8 Lhm

d generally enployed for deprotection of a
h@éﬁ%&&ﬁa vHSHIPL Cafb iRt BRERRSIUN sRebaEted swdinm

HC@B&ogEﬂéarm%E' eg | umCHY. BQO &n b@QZ%JnQ&L( Ca{zpl%%gflam;me,

rou conmpound (1 va s subj ecte rogehation
8 ~giizerapieshy e, N~methylmorpholm&n pyridine, 4-

dimethylaminopyridine and the like at 0°C to room temperature,

USI r'|

whereby compound (IIIA) is obtained. 1In this case,
alkylammonium hydrogensulfate such as tetrabutylammonium
20 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-dimethylformamide in the presence of sodium
25 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 bispinacolatodiboren
3¢ 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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pal | adi um car bon, pal | adi um bl ack, pal | adi um hydr oxi de
on 5 carbon, Raney-nickel and the like in a sol vent
such as nmethanol, ethanol, n-propanol, isopropanol,
tetrahydrofuran, 1,4-dioxane and the |like to give

conmpound (VIA). Wen, for exanple, -CO2Rnh is
tert-but oxycarbonyl group, a reaction using an acid

suchaasd hyslieegen Cdrpeihde (T oA f WhiiGnafd Qheﬂyﬁéé@%’b +Q+tn

brom de and the like in water, nethanol, etha
n prS‘ﬁ%\E’f&nd (TX8Hr dpaholuenet rethpdebf eamene, acetone, 1,4~

4-di OXFHEE t@‘%ethygréfﬁgaé n %ctgqgw {Asﬁ gﬁ él@ ac{rn ll'l}e%glﬁl formamide,

solvent t here grves comnpoun
net hbo?ﬁlmechm"tua(ij Ajirdetlyd] ubfoxdddE, waﬁlﬁ EHhdREhd like or

R ORSte N ON Step 13A
(by? R foLioenfnetghe S 1RE K RE TR S I RRY FiE a5
CHCHPR ( 1%11311@'191@115?&{31&&;#5) f&eﬁﬁo@ﬁ%lﬁaﬁﬁ@@ﬁhﬁp\cﬁz&ﬁe,
e (,j erein is a hal ogen atom
(as 3‘% neﬁpgatﬁg’%’)" l%‘?épﬁtlﬁéfpa%é}{“éo’araéldaghﬂeﬁ‘ﬁ%@nd a

aboweseSheh L%As&ifnrueaﬁkbaﬂa{é@”ﬂﬁliﬁgtééél% %6&hate (KsPOy) ,
ina solvent such as t et rahydr of'ur an,

conpound (

Kgatﬁ%’f’rﬂﬂ CFReRA e, SOQDmﬂlhﬁmyﬁn@QﬂWitele Ratassien
hdkﬁdi' dh ssancengf vt etyaal k QF‘%ﬁn
suchYaS&% et r%gg}at yl amgrgﬁl Eﬂrr?f{ 3%“ )c(#l ?’?%&ﬁli ﬁdls
tri @Pk34neal-osi | ane such as tert-

I Ty

(iiib) can
conmmd( w;tlb)a palbm:aht datalyst SicBpad’2A

bis(diphenylphosphino)ferrocenepalladium(II) chloride,

i5 tetrakis(triphenylphosphine)palladium(o) 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

20 toluene, ethancl, 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,

25 tetrakis(triphenylphosphine)palladium(0) and the like, and a
base such as sodium carbonate, potassium carbonate, sodium
hydrogencarbonate, potassium hydrogen carbonate, tripotassiuom
phosphate and the like to give compound (VA).

-Step 34

30 The compound (VA) obtained in Steép 2A is reacted with
compound (VIA) in methanol, ethanol, n~preopanol, isopropanol,
tetrahydrofuran, 1,4-dioxane, acetonitrile, toluene and the

like or a mixed solvent thereof at room temperature-reflux
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to hal ogenati on using a hal ogenating agent such as
thionyl <chloride, oxalyl chloride and the I|ike,

conmpound (ivb) can be obtained. In this reaction, the
hal ogenati ng agent itself to be used may be used as a
sol vent, or a solvent such as dichl oronet hane,
chloroform 1, 2-di chl oroet hane, tetrahydrofuran,

1, 4- diempapetdid tbheilt keodPavinke (Hs§d. 4

subj ectlgg conpoung (ivb) to be ob?a nrzjen?lﬁlssﬁagglf kali
10 t &% afP6R #9 Htddrpeprrahlohats avet Italeohke is

et ha@@bfefhbjgrggaggl i sopropanol, tetrahydrofuran,

1, 4-di oxane, ethyl acetate and the like in the

presence d%ydaoémmym compburd (1pa) | lolidotveatDemal methods
pakl @ l;ac yd xi d car bon and

t he Ilgtlseﬂsgéﬁp%%%y Vb %)" gqnlgbe ?h‘é’&y 957UPhi §e 15 hydroxyl

reac®¥oHP- pressurization to sone extent is preferable.

Step 15A sub ecti ng ¥onpound (vb) to be obtained in
Step 14A 't TEFEFEnAY Hoh Usernin Stem dRyean dircprapared by

Raneseriiook ehethaogisat | THIHAXEEEL oW, aﬁféﬁ&&%&@ﬂ ds of
t he CIolmke |c§1 qal sol vent 20 such as fet’hanol ano

n- proBRRBPd (VIB)r Bpanerelainedr ahydr of uran, 1, 4- di oxane
amd Prepatadidn REEROHTE Uhddufd@ v ? Pbt a| ned In this
reaction, pressurization to sone exten

preferabl e. In addition, conpound (VI A) can be al so

obt ai ned by redugtlﬁgmagh i tin chlprm&eugud t he
l'i ke ﬁbovexmntl Eggﬁ%‘ol V Prepaﬂatl on

met hod ?H’B’— atin sdo B0 Ph /
Ph R ( / g‘)m&# ()pii R7n'( )p~pBFI
| (7-"" ¢/ ,(xa) Step 16A Ph R(lc) R(VEZIA) | | C)

6 H 6
cdsm ot s
7
g 1Ch) Step 6a 2 c8;) 'l'l“
r® a
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.
15 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 frem compound
20 (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 coﬁpound {VIIA)}.
Step 6A
When X’ in compound (VIIA) obtained in Step 5A is a
25 halogen atom, this step is performed under the conditions

generally used for removing a haloacetyl group. For example,
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a,CNOOR6 ::~C~- CH3 R6 Y HBC CH3 (ivc) ,'Y R7-~ (CHx
YNOz R7~ (C~ ) NE6 Step 17A ~/ Step 1BA R R (vc)
(VMIA) wherein Ph is a phenyl group, and other synbols
are as defined above. Step 16A s The compound (ic) is
reacted wth conmpound (iic) in ethanol, isopropanol,
tert-butanol, acetone, water, nethylene chloride,

d|et*%dCtﬂbhein aﬁﬁgﬂd|ﬁe{ﬁﬁﬂdiorgﬁﬂaﬁgﬂ.a@ﬂp&Bﬁhﬂdﬂ<e196propanol,
a mxed BOl vent thereof at roomtenperature-reflu

t enpSTECHYE Ot I v - Ectisoang. (2estedc a]?@dS@%Cb hPALTHR or
conpaued £6¥ednd Sheeast edhuh !

obtai ned in Str:ep 16A in dlsrre% ﬂ? sul OXI gH Iﬁatlng gives

di nﬁPﬁ‘?P‘F‘éﬁinﬁ‘FﬁPde tetrahydrofuran di et hyl ether and

the |ike g, &3 n reof, JJythe presence.

of sodium 1s ?r(et oXi g@%?sf&(;d Itlaﬁydrl LR atlml{eglflos step
gi vésceepoumed vojler tSeepod@itibine genppally (¥ed for removing

obt gj,n 17A is subj.ected to a .simla
Couah B BhBRe T Rok SRRy P Sa st (A SaE . methanol,
<Pr et;ltmtqlon mbpdnmhemsaapu:spamlz,o ﬂétztamds@ﬁﬁ:az I $,4Qi0xane,
84 Qff t~LR4 Step 1B RRy_. ; X7g4 R

X7 ﬁeﬁglﬁfle(ﬂéy’c‘i]l eEs Ee |13)ke 0S| RBsRE Such RsLpedion

ﬁiEﬂydﬁﬁxxdgfiﬁéiigslﬁh hydf&xlgE? 2Bium hydroxide and the like
under heating affords compound (VIA).
Preparation method of compound (VIA) 2

x{cn,) TRJ
RS H,

R5 3 6
x//'?.i 7 i 2 N
o D7 (x1I1a) 9
B ,\'\;s Step 7A Bruﬂ\’\ﬂs Step BA HaC CRIP L\,J
(XVA) (xzva)K (x172)R

wherein X! is a halogen atom {as defined above), and other
15 symbols are as defined above.
Step 7A
The compound (XVA) is reacted with magnesium in
tetrahydrofuran or diethyl ether to give compound (XIVA).
Step 8A
20 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
25 similar reaction as in Step SA 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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g3~J Step 3B R3y-y~I/ (1VB) (VB) A 6 2N CH 2)P Z~7 10
1 X2 R4 6 BH3 CH3 ~~1RR R\ (VIA) ga R1 (CH2)P 7 '

j JI O-10BR Step 4B Ry a (1-2) wherein X7 is a

hal ogen atom (as defi ned above), and other synbols

are as defined above. Step 1B 5 By reacting conpound

(IB) with conpound (11B) in N, N dinethyl acetam de,

N, N- di net hyl f or mam de, di methyl sul foxide and the

i ke or m xed sol vent thereof, in the pr @B,eNCce of a 6

base sib \Frsc%ot ax%i um car Bt e, sodium rbﬂna?e and. Y R

the |ike,c@ty rfoom (€ TYQ-F-F-H%-I—GI‘I%&CM u@céﬁz)P@R’
conpound (J141B) 1o is obt d. S8eRpP*2B By redugt.i.on R®

of conpourdf111B) obt ai(agd)in Step 1B with a (111a)

reduci ng agent sucly @sqgithi um al um num hydri de,
sodi um__bor ohydri de? Wi thi um bges aifydri de and i joe d, ke .

in i s@pL 51 RhQALHN (4 bip g7 toluene, nedadol
and the ?ﬁgg or a mixed sol ver¥ thertepfiiaat LY oc(th)P R’
room t enperature, corrpound’~("’|a\YB)R can be obt ai ned.(vkﬂ) RS

addi tion, by subjecting conpound (I11B) to reduction
reaction usiing an asymmetric reducing agent such as

B- cHPEFBHR i%s opf rod@ipaey | Herardas defined above), RhO,C- is an
(S) 2rife-PBRALRYE G- JRLBYL

3, 4-pr op?no- 1,3, %go%ngo?%ﬂadﬁ r?ebgﬁay%%xgclafﬁ%?ylorgr?gp' a
an testdmnexycarionyldgogematidonheeatte prandsbtigera symbols are

rut [ x. such as
d#c%%g%éoﬂl?%??‘g#‘gw'bi s(di phenyl phosphi no) -1, 1" -
bi ndtpp Al ][ (S) -1, 1' - bi s(p-net hoxyphenyl ) -2-i sopropyl e

t hane- 1ﬁ-di am ne]d ruthenium (11) and the like and
pot assi u ?e??mpoun {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
10 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
15 such as chlorcethyl 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 cbtained compound is
2¢ 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 fiva).
Step 11A
In this step, -CO;Rh wherein -CO;Rh is as defined above
25 of compound (iva) obtained in Step 10A is removed, which is

performed by a method generally employed for deprotection of a

g1



5 butoxide, a stereoselective reaction proceeds to

afford an R formof conpound (1VB). Step 3B The

compound (1VB) obtained in Step 2B and conpound (11 A)

are subjected to reactions simlar to those of Step 1A

to give 10 compound (VB). Step 4B The conpound (VB)
obtained in Step 3B and conpound (VIA) are subjected

to reaopduniis wbérgirakant @mb AOSErdub &%&é&@dg}i@b ~CO;Rh. For

conpoundd%il-Zl?l{?;Erl 15 drol ysis of conpound (1-2) by
convEFIRoTal ¥ifth RGPeRh oS Sreasy LorrarsPet GRORP, ¢@Wp@End (iva)
al koxy G@igdpted Qoahpbi.gé?é(rﬂtlogr QPhg BOLLEXAMR Quch as
conpound (1-2) is hydro in a mxed solvent of

hRefdiadi g r%@eﬂofmmmblw.ngaébmm hydroxide on

net
i, ROt D35 k1 BBt ARG

(VI B)et@wepls) eRhaNb1 | B)-prdpaGhB, Rﬁaoﬁerarkﬂ CI'!:IE):rE’hydﬂofuran,

) VILA) Re R --Z OH tHY Y2, Step 48
n v B Lo Ad sl S 3 atad TntB . “FBap ror
(as eeketnpm,d ~LOsRHCA s4teﬁtklﬁmdx§'ﬁerlg:5r@‘lp gk6lip Z)a r&hctSoR using
hal Qgen_a é gvé ned above), and ot her synbols
ar e *as®*Ge |H8 r°§§nsflé{fr5§e865‘§;ﬁulréﬁc?1:+@ hydrogen

eonpoviitic ¥h) tivd 111 xe0FROWAEL A VikBlardl, 8ERLAM ! H-@opanol,
N, N- di et hyl f or mami de, tol uene and thelike or a

m xETPREAPGBAL - tYRtrabydrpfurdie Présdinanef acetise asighand the
as 1iKd %&hxl@mgaeso@%ﬁéwe%r&%@ ComSQHd Pvra) .

carbonate and th
Preparation method of compound (VIA) 4 (p=1)

H,C CH, R®
—_—— S -
R® Step 12a O,N Step 13A
O Rr"
ib
(1ib) (iib) (iiib)
H.C CH R® s
3 3 &’ E,CQ CH, R H,C CH,
02N ————— 0N R.‘l ————— 7
% &° Step 14A 2 2 Step 15a HN
(ivb) (vb) (VIA)

15 wherein %% 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 132
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s like and tri(o-tolyl)phosphine or

tri phenyl phosphi ne, using a palladium catalyst such
as di acetoxypal | adium di chl oropal | adi um and the |ike
at roomtenperature-ref lux tenperature, conpound
(VI11B) can be obtained. By subjecting conmpound
(MI11B) obtained in Step 5Bto a to step simlar to

Step 4B, coymAaIdctin®)comdetfiin(4 ity 80UPe bbtained in Step 12A
alkenylene group can _be obtained. In the case Zis
halRpenatim using® pglogepating ggent such HZFFthHYl

CHZ)cfhlogllﬂéB)o:g gﬁ EB1024R 4n3t £Re B KN Ldmtddnd) (Pﬁ)} can be
(XB) (XIB) Step 88 a 2 H3 39 § 5 02 CO Ste 9B Hp V

| A" os%armeciSt ép EhioB reaRti®). thexbpilgyenatingHages gtgelf to

1B e MR E % G "SR O oo Tl B F 2

* H@lHBléﬁdﬁﬂﬂﬁbnR Céﬁidﬂaﬂﬁkmrfl—QJHiCRéobe#hath R

XV%% ‘B‘%ﬁ drdr? “5?8 #'_B'; é’ﬁ°5ﬁ‘i‘%sfae‘gc¥ i%gcﬁlﬁg (acg%% lte

a 1S8tépirdaioroacetyl group, a tert-butoxycarbonyl

group and ghgubjectlng compound (ivk) to be cbtained in Step 13A

10 to hydrogenation in a solvent such as methanol, ethanol, n-
propancl, 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. In this

15 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

20 such as methanol, ethancl, 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

25 the above-mentioned solvent.

Preparation method of compound (VIA) 5
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like), Prot is a hydroxyl-protecting group (e.g., an

acetyl group, a benzoyl group, a chloroacetyl group,
a trichloroacetyl group and the like), X8 is a

hal ogen atom (as defined above) , and other synbols

are as defined above. 87 Step 6B By reacting conpound
(I XB) in nethanol, ethanol, tetrahydrofuran, diethyl
ether and the |ike or a m xed sol vent thereof, using
sodi um bor ohydri de, |ith®m borohydride and t he

l'i ke, conpound (XB) can &Bi"ai ned. Step 7B By

subj ecti ng conmpound ( 2l ned in St ep B
conpo IIA) to ﬁgbeactlon Si nR to Step,H
conp foR, %B/; BF,”
subj ect, conpound (Xta)lebtalne step 7BPand

conpodhd ((MleA) to a reaction sinflar to

compound (XI'1B) can be obtained. Step 9

reacting conpound (XIIB) in tetrahydrofuran, ethanol,
wat er, hanol and the |like or a m xed sol vent

theremﬁ mgjn § L.ron an Hi, um chl ori de, scgnpoundgc
(XIIIBII%%h b i ned. F/ggn
XII

10B By protec
ami ng_ % olfd !} ggg &d é?'gﬁ
9B by onventllg met hods, conpo n Xl VB)R can be

obt ai ned. For exanpivwe,) when an amno group is (Via)
protected with a trifluoroacetyl group, the conmpound

i s hE :ﬁ'ijW' HE t]:;ﬂenk&o Pcﬁ'fiaet Iaﬁdagf%g{l %ﬁb?ﬂs are as defined

chl orof orm neth ["ene“chforid ur an,
t ol glegwes. et hyl acetate and the like or a 25 m xed
solyent tgfreof in the presence of a base such as
yr| |né' riethylamne and the |ike. Step 11B By

pr ot ect i mgeacysbiumdy I(igr AP rebceeRARd conpddhd (iic) in
obtained_in Step | OB_by conventional nethods, conpound

( X\VEShangd, cLFPRROPERPAT rerFt-PBEaRsbmAce tofpeffater, methylene
hy di%yh a8l Q4iethy1 ether, N,N-dimethylformamide and the like or

a mixed solvent thereof at room temperature-reflux temperature
to give compound (iiic).
is 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 scolvent thereof, in the presence of scdium
15 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).
<Producticon method when n is 1>

20 In the case Z is -0-

84



protected with an acetyl group, the conpound is
reacted with acetic anhydride in chloroform

net hyl ene chl oride, tetrahydrofuran, toluene, ethyl
acetate and the like or a 88 m xed solvent thereof in

t he presence of a base such as pyridine,
triethylamne and the like. Step 12B By reacting
conmpound (XVB) obtained in Step 11B with 5 conpound
( XVI B) |noN N- di methylf r mam de, tetra Edrofuran

di et h)ﬂl- di met hy? sul fOXI de, x2
acet oni t 2\—61)1; a+ \Li?)L | vent t I_] {(_jk rY
presence bas as sedems hyd 1 ssium

car bonate %Odl u car bonate and the Ii :ig ound
( XVI | B) ARlve obt AFE. 20 Step 13B By o‘etr} ection
of conpound (XVI I B) obt a| ned in Step 128 by

conventi onal g’ ound e obt ai ned.
For exanpl® gro r ct d with
trlflg;gg ozsbcet P)\x? iﬂ’\d

protected W t 3 s an etyI grc.btpp JEhe

reacted in tetrahydrm an- nethanol in e presence

of sodi um hydr oxi:de. In the case Z is - CONH Rgg &§) Hg
6 C Xt H3 7 (XVtxxa) s)P4~ ' d/lchEZ)p
I4Bf(1& 11x3)0(14) géla‘v\heen is a _g

haI o&e CH) P %'e) Wl
are as dqetmn)ed ém[egg\nﬁk r(ﬁguhﬂt\ﬁ
(X1 tep conpo d ( XVl 11 B)

chl or of ofH§P Bt hyl ene or i ?in t et r ahydr of ur an,
tol uene, ethyl acet ate or 7%kd sol vent

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 (IIBR) in N,N-
dimethylacetamide, N,N-dimethylformamide, dimethyl sulfoxide
and the like or a mixed solwvent 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-l,3,2-oxazaborolidine and the like, or to an

a5




25 thereof, in the presence of a base such as
pyridine, triethylamne, N N diisopropylethylamne
and the like, conmpound (1-4) can be obtai ned.

Hydrol ysis of conmpound (1-4) by conventional nethods
af fords conversion of RL(Cl-6 al koxy group) to a
hydroxyl 89 group. For exanple, conpound (1-4) is

hydr elsy@fékdi 8yHl8§6hatS@hVeBictfon using a ruthenium complex
met hanol - t et r ahydr of ur an-wat er usi ng sodi um

hydr §¥Feas ﬁﬁcb grehbd -2 24-biS (Qipheny RhodphXRoR I 41 -

X2 4 . St.e B.R3/

(118 lﬁ/& )I\/EIB? igaats F‘%ﬁ%" LA L§oSddpp ik thane-
4 S %pﬂlmgnéa :yu@em@ml AJIIORER Xae )@keﬁnd&)&tﬁslhr_ﬁ&ert—

o VT Re®  TEO0°D8 51 ) BorFt 1 E5oraaTRato oEPrd an &

( 1- Sjornb ofhesrpaur@aqliveynbol is as defined above.
St ep, 1583§y subj ecti ng conmpound (I XXB) and conpound
(1| reaction simlar to Step 1B, conpound

(XXB) canriee ehipatinad(1veE)0 ohbeima GRNBEMP b fankiN€ompound (1 IA)
forrgﬁeas&bjected to reactions similar to those of Step 1A to give
iv compound (VB).
Step 4B
The compound (VB) obtained in Step 3B and compound (VIA)
are sﬁbjected to reactions similar to those in Step 3A to give
compound {1-2) .

15 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 hydrelyzed in a mixed
solvent of methanol-tetrahydrofuran-water using sodium

hydroxide.

20 In the case Z is a Cz;-¢ alkenylene group

0y
Aok
@%

R 1§
R? Step 5B X
(ViB) (VIIB) (VIIIB)
H;S<:H3 y H3C CHy ¢
- YeR —R7 /g* x‘icf\(\ﬁ p-(E/R
¢ i) Pt SR7
(VIA) .- 2 <
Step 4B b\R
(1-9)

wherein Z' is a C,.¢ alkenylene group (as defined for Cp.
alkenylene group for %), X’ is a halogen atom (as defined
above), and other symbols are as defined above.

25 Step 5B



15

HR. -SH R wherein each synbol is as defined above, is
used as a starting material, a -CO2H group is
converted to a -COR' group in advance to give
compound (I XXB). For exanple, the group can be 15
converted using concentrated sulfuric acid in C1_6
al cohol such as nethanol, ethanol and the like. Step
168 90 ByBﬁubé:ae@thhu@gc&ﬁﬁmundvﬁWB}lﬂbtcainp@ﬁ]d nvSteP in

ond&ci to_a reaction simlar to Step

)

4A a&%ﬁﬁaaﬁa 1q xR Bydyigrhpd toppaminay. tetupre 7RSS iike or a
subjra&klingo COMMOWREr 38Xl BY, oRL %f@%ﬂc@ SEeP bhEB and: as

conmpound. (11A) to a reaction simlar to Step I A

conpohREhY k3maneR) Pe ks Hamope shanate . SsegiwgRapponate and the
sybjgrti u nd

e o R Sy S Phochn B Ul her B SR using
conpadbtalium ogfratyst achbisidiedetdyspral yaiismof

conyoLng e n thods . affor

cogggrsn o]!r?%o? )lﬁlgy'f'é%%é Ejlgiglxl;?{ eg?%upj’o'f' ar ﬁydruorf feflux

gr ompd%@rtuenanmrmouhydtmm)s chf berrftﬂ:faﬁﬁddl n
tetrahydgaofur 0, i.s nmethanol, and the |ike or a mxe

sol vent tFeP8%t T PhE o RRRde AXLITR) s‘iﬂ’dﬁaﬂxﬂ?%ﬂd’r 5%?581655 to a
in st cam@ldrito 3t 4B Aldobensa Jiouwy whRlreir? 2diR 2 &,
Z 4 Y1 1 Step 19B RJRJ (ILIA) R(XXIIB) H3 H3 ~R6
(v.21kgpyégne groupicsn be pitaineds R A) ge R

~ Okenb~zhsé 33 )ﬁﬁhYMRNHN O OH ~RB

6
2
E CH
02"; Step 6B Ozj o/ YIA)  ® )

Step 7B
(IKB] (XIB) Step 8B
d{r\ Pﬁt 6
é (CH,) N1f7i‘ M o7 —
(XTIB) R* Step 98 B2 wﬂ’" Egn‘ Step 10B
(XIIIB)
2 6
Proj Cﬂz} (CH;)
s Step 115 Prof F R’Q—R
{xrva) (xVB)
R”
R cnzymg-x’ 1 rTl‘
Rixvia) CH,)} (CHz)
Step 12B {XVIIB)
— 2%221 o (o ,.{‘j;“-a
crm W ,

(1-3)

wherein Pro; is an amino-protecting group (e.g., a
trifluorcacetyl 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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Step 20B ~ R (1-6) wherein Z2 is a Cl_4 al kyl ene
group (as defined for ClL 4 alkylene 20 group for 2),
and ot her synbols are as defined above. Step 19B 91 By
subj ecti ng conmpound (I11'A) and conmpound (XXI1IB) to a
reaction simlar to Step 2A, conpound (XXl VB) can be
obtai ned. Step 20B By subjecting conpound (XXl VB)

obt akpes deh Step 19B and s conpound (VIA) to a
reaction simlar to Step 3A, conpound (1- 6) can be
obt ai ned. BMyé?@ﬂty@gscmp@Unbo(Jﬁm (in @lethgnebnwdhenohal

et h@ﬁ&dah%tﬂ:?flgﬁa HY@%P er and (t%]é—élﬁ‘l kg %Ggﬁfqgg)solvent

to a
hydr‘dlt%nze@d I msiny tsetinahy:dmdhlydamdenﬂnltammh hmdahyueide and the

li e 9, a m xed SQ ent hereof .in the presence of
38{;. TSy GRS %‘%) t 57 %gsé’g% 1?%‘:1 (CH2)m -0 (1) O
1 askdfR72 -gl1 3_X10 O1 2li'~ 1, 1-9 (XXVIB) RlRa _;

Z3-0 }~"~~OH. HO-eJ B R Step 21B R ;(WIIB) (xxvB
LI ) R /By supigcying Cogpeﬁnézt?%OP 94 Bp SEpp $23d

R6 Bamppukd QRIR) & & geabglgnssfmlz.l)aqu (Mep) 1akkeohnd¥Bng
Step 23B (1-7) wherein Z3 is -(CH2)m - (n here is as

def i(¥&8? f&an BF Plfaimed. X1 is is a hal ogen atom (as
def ispegd a@bove), and other symbols are as

By subjecting compound (XIB) obtained in Step 7B and
compound (VIA) to a reactien similar to Step 3A, compound
(XIIB} can be obtained.

Step 9B

15 By reacting compound (XIIB)} in tetrahydrofuran, ethanol,
water, methanol and the like or a mixed sclvent therecf, using
iron and ammonium chloride, compound (XIIIB) can be obtained.
Step 10B

By protecting an amino group of compound (XIIIB) obtained

20 in Step 9B by conventional methods, compound (XIVB) can be
obtained. For example, when an amino group is protected with a
trifluorcacetyl group, the compound is reacted with
trifluorcacetic anhydride in chloroform, methylene chloride,
tetrahydrofuran, toluene, ethyl acetate and the like or a

25 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)
30 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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defi ned above. Step 21B By reacting conmpound (XXVB)

W th conmpound (XXVIB) in N N dinethylfornmam de,
tetrahydrofuran, diethyl ether, dinmethyl 20 sulfoxide,
acetone, acetonitrile and the |ike or a m xed solvent
thereof, in the presence of a base such as sodi um
hydri de, potassium carbonate, sodi um carbonate and the
| i Keuixe@OBPORHE XEVLLB) 1L ahebpraftindbned. a Gastt epcR 26
By subj ecting conmpound (XXVI | BE obtained in Step 21B
and PYddapeendriethylepine pedcthodideni lar to Step 1A
comuquRd; o4 XXVI 11 B) can be obtained. s Step 23B By
subj ec |ng compound (XXVII1B) obtained in Step 22B and
conpound EWIrA)acmna c@asiindn (XVHY lhtaimedstigp Sgap 11B with

OB ok 0 N PR e R S 3 Py poran

convdeshyin eaheR, {Gletthydl kokfoxgrieypacdimree, hgadet:za;altrile or a
. I, N

O PRt AT F AR e ar e HREEITE Sl Rads gt as sodiun

sol vigaiidd, hgbefdsivin [d2@bPHEESNGRd0Em saxiibu.mahy diaxittie. like,
It is also possible to use an optically active

confERRPNIL SX(3ER)B)G2araRE FEBFHEFcal |y active conpound
(eXyBp aap be produced by a method as shown in the
followng. 4 g ~h 4/ ' ~~X RCN ICS (iiid)

24B 1, ~ 8yepemBRecrigB4of iaPmpohnd) (X¥VIB) P@l@'ea-ln%l ‘%P 128

Craby 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

15 an acetyl group, the compound is reacted in tetrahydrofuran-
methanol in the presence of sodium hydroxide.

In the case Z is —-CONH-

r: %:?_coxs RS
, x"i‘f\&\ﬁ%“’“ﬂ 3—5’
4

Step 14B

(XIIIB) Po(1-4)

el
wherein X” is a halogen atom (as defined above), and other
20 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 soclvent
25 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!' (Ci-¢ alkoxy group) to a hydroxyl
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Step 26B (ivd) (XXVB) optically active conpound
wherein Pro3 is as defined for Prot, and ot her synbols
are as defined above. 20 Step 24B By protection of a
hydr oxyl group of conpound (id) by conventi onal

nmet hods, conpound (iid) can be obtained. For exanple,
when a hydroxyl group is protected with a benzyl 93
grouem&ﬂne POFMOURGDIES E&RRLEE Y14 ki%nwhrbﬂlzlegem a mixed
(e.g., benzyl bromde) in N, Ndinethylformaride in

t he p@b@kefomewa@dséesmdagfpmmnﬂn vai b reedéun
SOdIH{P,{}&?H de and the like. Step 25B 5 By reacting
conpo I'1d) obtained in Step 24B with conpound
(i111D) the tebeahyidr efsur an, tol uene, nethyl ene

chlori de, hexane and the like or a mxed sol vent
thereof, ign the presence of a boran dinethylsulfide
conpl exy : 1 conpound ivd) can be ob/t%‘ ed. 1 ep
26B Bf%gﬁl qn Qﬁ‘%ﬁyound (i vay lgo_t 4 ed {iﬁfgpb
25B by calvdnti onal Jdust hods,s@p pa i cal [y 7act iy
corrpound%(XXVB) carX’ be obt ai ned.  For eR%rrpIe when a
hydroxyl QP8 is protepted with a benzyl(X§Bpup,
hydrogenation is perforned in 15 tetrahydrofuran,

met hamQt-mgmt hanol , et hyl etate and the Iike or a

m xed Mpau- leof i he pre:s‘gn\c@ | | adi um

L?rb6 HCN2) BE%Z (||A§M%%;—D%%<X L@%f

Step 27B Pr o6bR~~ st §
X4 R3 3 e, % RS Pro4* OYH _HN 2 )P-' AsStep :{&BIIB)

HOoa/ Z PB 7

f, RS
4
H, ch)p Cy Rl/i 2R O/Yfa 3 /ﬁn‘ 7
(VIA) _[ ] CH,)pi™ J®
Step 18B o of k“'na
(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

15

wherein each symbol is as defined above, is used as a starting
material, a —CO;H group is converted to a -COR'' group in
advance to give compound (IXXB). For example, the group can be
converted using concentrated sulfuric acid in Ci;-¢ alcohol such
as methanol, ethanol and the like.

Step 16B
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(XXXIB) (XXXIIB) R3_Xlo 3 Rl' \7{,,1 2 4 A3~CJ, ~C, H3

, 7 6- R (XXVIB) RE3cli 1 H2)P~J 8 Step 30B R (1-7)
wherein Pro4 is as defined for Prot and ot her synbol s
are as 20 defined above. Step 27B By subjecting
compound ( XXI XB) and conpound (Il A) to a reaction
simlar to Step 1A, conpound (XXXB) can be obtai ned.
94 Step 28B Bybiadijiagt ¢dnbdu@rip ouxE) (cPCiBhedliiraisnegd 138 and
Step 27B and, compound (VIA) to a reaction simlar to
St ep” %R, °uea motiHd =9 SFIHE108nS Bt Wit &Pneter $Ast eprysd
By subjrest £ag wompesiekd XXXI B) obtained in Step 28B to
deprotectlon by conventional nethods, conpound
( XX eB)IZ%n be obt ai ned. For exanpl e, when hydroxyl
grsoup of ,.}%)g c h

2-(trinmet hyI Sil yI ) et xymeltjhé Bg@tgngsg%ﬂ prlgtsé%?ﬁ (}r?B and
i s gerpewrbdIIA) 1t@-alingerhybn 33imila6- tetItepy d o-compound
2( [ i pon e presence of
t et %ﬁ%@l gr?%o%?u‘?nbéaﬁn%gde (e.g., tetrabutyl ammoni um
fluétedel&and the |ike) and MS4A. Step 30B 15 By
subj ect i co und ( XXXI | obtained .in St 29B an
conpoundrég"xivp%cﬁl&gac?%%%'{’%don(%ftﬁw a‘?’btladn%‘?e’ﬁ’ >tep #5 ana
ﬂDnbdmﬁﬂﬁnd(IViA)0@51abEeﬁﬁiiﬁdWQlet@f”ﬁﬂ ¥$bp I, compound (1-
co ound S?l by conventional nethods affords
conver@foReofPRined1 6 al koxy group) to a hydroxyl 20
group. FRydeXAMEIseor COMPINRE (1=9) Hys cBMdéx%ﬂé%ﬁ@ hthods
tetrahydrofuran-methanol in the presence of sodium
hy Riarde . conyersdon| &b RjosEhil elkexyparoop 8t ephgdBoxyl

Us'd¥$uﬁﬂ For example, hydrolysis is performed in tetrahydrofuran,
i5 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

REZTNK 2
% e Aw 2l
g (XXIIIB) RN (x\/to
: Q 28
YIL// Step 19B Rjzjz \ / /\q
(IIIA) R (XXIVB)

H.C CH 5
G O
(VIA) R"R \'z [CHz)p -——Rj

Step 20B

. (1-6)

wherein z? is a Ci.4 alkylene group (as defined for C,-; alkylene
20 group for Z), and other symbols are as defined above.

Step 19B
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optically active compound (XXI XB). For exanple,

conpound (id) is subjected to step 24B and Step 25B,

an optically active 25 conpound (XXl XB) can be

obt ai ned. For exanple, when an optically active

conpound (XXl XB), wherein a hydroxyl group is

protected with a 2-(trinmethylsilyl)ethoxynethyl group,

is desirBg, sibj eSteRg 24BnmRmROUNTr )i dhai SomRAfiedxiit®) to a
2- (trinethylsilyl)ethoxynethyl halldeag ., 2 30 ]

(t n’f-?&%%.frw)léfhsszymﬂn% cﬁ?f?mv&é) ( W‘gﬂﬂ &P8f Be rAbtained.
in thep pogsence of diisopropylethylam ne. Wen, in

the present invention, a conmpound (1) wherein Rl is

RA, part |%IS&PD?CWHQJG(QH@PGDQMWIXMWW ipsStep 19B and

ofoip T2 PR U Rt STy Sl e o

i's é)leﬂvlhﬁgogt@upﬁt:l;uch as a hal ogen atom and t he

like) in formam rah dro ur an,

di et hyl A@l& 9” rrethcf’mg‘&ﬁ"% x‘?ldé e%% ’5°“a methods

aceaﬁﬁdntdﬂ Icenm:tohne o|f| kE oC;-a aTksed gmiu‘pentot setieiioxyl
presence of a base such as sodi um hydri de,

pot gssﬁ’Um O FEAEPLES . STWOHRD c B hdndf hyirp lvred) iRe,
wh et efnahgappauGg ( )t MERS B hdRthe |15 KREoEG (midedOsblvént

al k Iene-Q can be obtained. Wwen a conpound wherein
R TeIset HartiecprapeycoiNgeding hydgoyeds r ed,

conppund £dde WheLeL el J-$-2 Mdr oxyl group is reacted
with trinmethylsilyloxyamne in N, N-di nmet hyl f or mam de,

t et rahydr of ur an, d| ethyl ether, dimethyl sulfoxide,
acetone, acet 9ﬂ ile and the like or a m xed sol vent
t her eof

' w2 RN tﬁfk enae of a%qensa%zgent such
as 1lp exyscar S’:]E% ]“: )_/! 7
di met%_ m nop‘r‘o‘pg%rgﬁg %Re _43
di i soprxeysyl car bod? TR d&%  di phenyl ph&3pRERY| azi de,

2- et hoxy- I - et hox car bonyb I 2- di hypr oqui nol i ne( EEDQ

and the |ike af 1%} 1-

hydr oxybenzotr-l_h%P_a, # fopwri di ne and the
l'i ke. 20 Then,Stept2Zbutyy am\;gﬁ#ﬂ{y fluoride is reacted
in the above- nentioned sol 3 gi ve conpound (1)

wherein R is ) . For t he production_@f cgonpound ‘
(1) wherein R5 1 F38 gxg%as W&%ﬁtiﬂ )p__(‘faﬁn-,
fol lowing for (v:m) ‘@nd [ " 2PNS

Step 23B (1-7)

wherein Z* is ~(CHz)m~ (ml here is as defined for ml for 2), X%
15 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

2¢ 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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2Q

obtained in Step 3Ais reacted with acid anhydri de

such as 25 acetic anhydride, succinic anhydride,

mal ei ¢ anhydride and the |I|ike or acyl halide in

chl orof orm nethyl ene chloride, tetrahydrofuran,

tol uene, ethyl acetate and the like or a m xed

sol vent thereof, in the presence of a base such as

pyr i stere,22r i et hyl am ne, di met hyl am nopyri di ne and the

i ke, 30 mhereby conpound (1-8) can be obtai ned.

Rl~ X1 X2BY¥ pablsAdugscompqung @I{WIIBJ opRejpedsyip Strem 21B and
" Re cdmbobhal CBé)

k" &%Y (1- é])[f% ZCOR%\hﬁérgde% ﬁL oga%ﬁ toc;ss aslﬁde IEO nd

abov@‘XWéﬁ) acamlbe ebtainednpound repr esent ed by the

fgrqﬁkg g%ﬁ I's desired, known nethods can be used.

For exanple, when an 5 acid addition salt is desired,

a conpoungy rapriesentecompotne (XMITIBA ¢Hdained in Step 22B and

di s Ivd e met hanol , et hanol n-. propanol ,

i so%rgof)gno “#g‘gt %?/I erteﬁgglmf ﬁ?ﬁr’é‘? usr"ﬁ% gg' fompound  (1-
di oXanean ei&ybbtacﬁécﬂt e, dichl oronet hane,

1, 2-di chl or oet hane, chloroformand the like or a

mi xed solVEFEIYRES &ff CopprInth dve’ L OPYEIVERELPAY| Fekhods
wheaefdrdd@odosts fsh 3¢l A has,. peaq&osiysepéaﬁﬁd tol & HESIy1
and the precipitated crystals are colTected
fil9¥%R-onf °’bre’@6*ﬁéentqoapedn@nﬂle'r7)r eéybb@quip(eséuﬂe
Vmefbt@:a%&)ﬁ:%gﬂr f_ﬁ%ﬁol %ngeﬂié eﬂ}%@ %F g%l%dsggfwyeqjlt
sol vents, a preferab nmethod 1's as follows; a
corﬁhﬁm@ﬂ gn 1ﬂ1€d mseémesd dfnsad wh hymdzowiidd. hi gh
sol vent Pg 20 %% vent wherein the desired acid
has been” di sso‘-‘\ é’dp?sés dGeb® ik 3B °§5F?/%Jn]ty RAFLYS fpgwound
IBOWXKUBVenincpmlEbptScﬂdQEECﬁﬂf’e tdieipobhe (xHvesi pid ajeed
cr¥§t re coll ected. Wien a basic salt is desired,
59‘8 tf’yeﬁr @gglm%@sbﬁhown in the following.

4 C?le’h
2
o@i" , (iiid)

Step 24B PIOB\OQ Step 258
id
(1d) (iid)
4 4
o o
(7 om o ]
Pros~g« // HO
Step 26B
(ivd) (XXVB)

optically active compound

wherein Pro; is as defined for Pro;, and other symbols are as
defined above. |
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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20 the formula (1) is dissolved in water, nethanol,

et hanol, n- propanol, isopropanol, tetrahydrofuran,

1, 4-di oxane and the |I|ike or a mxed solvent thereof,

t he above-nenti oned solvent wherein an equival ent

amount of the desired base has been dissolved is

added and the precipitated crystals are collected 25

by f kbl ithe, cofipsoRCent Fadadaunder patdyaedapiRSIHLE.:,

Wen a crystal of a salt is desired with using severa

sol vBRt&Y T Rrgpide) d . Nedimaihyd farmamideos; the presence of a
conpead sueh &4 sk NRLdDcRas! VENY; Y Lpdiﬁd@h n% the like.
sol vent power, and a solvent wherein the fesiTed base

has %% 2§Pssol ved i s added, and a solvent which has

I sol ve . 1S ang. then the .precipit d.
c%\;/\,st al s g ePco lé%t g%&doglq\ﬂhzgl%ﬁ o}é:la nggdﬂ i%(‘):%ps%% with

of ecTwepodntiiiedr éserdtethhigdrofimearf,otplihend 1 meitby lenebe

oS e o HREERE Dy en ko SRS S LvERRcREsof in
an dfeeprssaRicUbEOR MYrad BARELIBHGN1ESHS GfinpTex salt, compound
ot assi um hydr ogen car bonat e,

hydr,Q car bonat e

sodifﬁgﬁggocad‘ag’ﬁoﬂﬁf .neght assi um car bonat e, sodi um

hy dsexp desp pot assi um hydroxi de, |ithium hydroxi de and

the like to adjust pH of the aqueous solution to

neut r al - faRPprefeschion ahd-anpousd| (ivdn obsairgphdnabtep 25B by
i nt . i cludi t I
cer ot e tiBHE Snd e Y BTl P a0, BanShit corve) can
chl g citdeined 5 Ferhstamgtlley| whet anéaydiokyl upneapais pgriutected

like, ereb free formof the conmpound represented

by Pt RoPERYP 068, Aihibogetith O RRsromthdte. oal

of trehpdonthr=e)r reeed , bythiol [ @iyl aadablateSakd R like
converted to a free form an a%ﬂeous 20 sol ution, of

acid QuBH*ES IRGEIENEBRTTadNg thRy BF IR Cfappiftadium carbon.
sulfhuthe @dedz aget @,LPGLe- Cizhyric acid and the like

is added to an aqueous solution of a basic salt of a
conmpound represented by the fornula (1)a, ,t he "

precipitated solidy col l.ected by filty c%n J_REhe
) ToR%

sol ution iﬁar%}sﬁg)'nto two 25¢l ayersin é&'—%
sol veap,.s tate, ' rorethie) —— -
1, 2-di cﬁl"o@ et harf&eP ﬁ?o?’("‘)’?bmy—gﬁzt hﬁ et hyftep 28B

(XXIXB) (XXXB)
4 6 4
x? H?qﬁ o 2 H3G CH; RS
cH . 7 X . ¥
Pr"&\oﬁ-_’jvj:a\ 2“’_\9%13‘ Step 29B Ho—(,r:'i caﬂp(,i?’
(XXXIB) (XXXLIB)

Rl%é%f§zz 10
R -X 15,2\ 1 x;f:rﬁ}rf? 3 r&&ks

Step 30B
(1-7)

wherein Prog 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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A I I T/,
ketone or toluene and the |ike, whereby a free form of
the conpound represented by the fornmula (1) can be
obt ai ned. Wen a salt of an optically active conpound
is desired, a 30 conpound represented by the fornula
(1). is suspended in nethanol, ethanol, n-propanol,
i soproanol, tetrahydrofuran, 1, 4-dioxane, water and
the &ikeogand the suspension is heated to dissolve

and then the solution is cooled to precipitate a 98
crystal . BreSwipstang otompranga (XXX ghtatirst ipy StRe 27B and
met Chjfgd.abov. 1,t:h _usi I3Aed compound
cryst a?oqgﬁeh{]%Engb%af%%g lggn%%ﬁu%jzgfqgtéﬁéegp?g?\ﬁul a I81)

of tH&XXIBl esmnbei nvbminesh has a superior cal cium
receptor gatagoni stic 5 action. Wen the conpound of

t he pr@%en invention is to be used as a therapeutic

agent of Bgtsbdpecdiig, conpypapaidiIPl edsiasined in Step 28B to

ost eosar comm, periodontal, di sease, bone fract

ost SBRFPHTTIoD, DY RIeD HiRBARTIOTICAr (TPIFPRES (LRI can be
di seasainddMOFa) X¥uRBNERAl WA dydabkys @elp dofm dimplouhl (XXXIB)
hypaocal cem a, Parkinson's disease, djnmentia and fhe

| i kés Protectegdenihina ¢-4@Fine Stvdieddy ShihemyRraFyl group.
bOPLEBkbYectdBH 1 ORI AEdPRE BNtehahd thy1 V8, b 85 fdiardoaRydro-
vari es dependi ng on age, body weight, condition, )

t r edtl Mehteyafihddinongd inntbe readsencaeeh i@t rebeby Fasmenipy
period. and the like, it ]| a i nj. st f

0. 025 318 YeiFopk bl AT Lo AN, B G e Man
oncEs4x. in several portions a day by oral or

par nter%l adm ni stration. Wen the conpound of the

pre R FRvention is prepared into a solid composition

for oral sadginlewich agi @dmpcur@OJARLIIEI0 obosmert itnalskep,29B and
pill, powder, granule and the |ike can be enpl oyed.

| n SUEPUAds BVEBE okpod i TS5 TioBne iRl afpFe %ﬁﬁ@ B, compound

i ngredhenh,ise JERLXgEqW th at | east one inert diluent,

di spersi ng. agent, absorbent and the |ike, such as

| act ose, Hydmmlyisto| of tamgosied |ydhokypeopantdenpy| peeheds
CTYSALLL NG R2-L00 U038 &L AT & koRPlRsiY e elhiBroxy)
maghesi um -~ al um nofet asi | i cate; —annydrous silicic acid
zpowtenpandotrhexanpilee. cdipowadpdsiZt | Dn hydyotyperdiin an

addi tive other than . .
tetrahyé;o uran-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

25 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-

30 (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;-¢ alkylene-0-, is desired,
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di l uent according to a conventional nethod. For

preparation of tablets or pills, gastric or enteric

30 filmof sucrose, gelatin, hydroxypropyl cellul ose,

hydr oxynet hyl cel | ul ose phthal ate and the |ike may be

applied or two or nore layers nmay be forned. In

addition, they may be prepared into capsul es of
gela@@mpqwndeuhylwhéﬂeihoskxis99 Edroi@paEabp ais @kacted with R°-

L'i quid Si | , admnistration, a dgsage
f or nOESRBRED L AR P 3rr A B LN L ovbin S e
sol mamgnsmmrmwmhesyim 18l W Xitg;iaRen meohﬁalﬁﬁdsan

be e onwg The diluent to be used is, for 5 exarrple
pur i 15%8 ?%ﬁ“r%ﬁdwghSFhYlwéﬁé?ﬁbl4?mﬁtﬁyleﬁ®1%ﬂﬁiﬂ@r acetone,

and ddeRohi&ei1eThing €REPONIE beNa MkeBORL R, EndithdeDss 87 the
an adjuvant other than the diluent, such as wetting

agemreSeRER fndi Mysegeneh amessddnar hydiideor posasnialn carbonate,
agenbdiul ' &3Pohakh Vi@ el PEid | Kfiordh F&r:mﬂ% FR2L A Iw?lere:.n R!

of parenteral injection, Ssterilé agueous

non&&u%o@&s@l ety agbyumet—mz-ecansnswtdungdagent or

emul si fi S 1t he _gqueous. sol vent

sol ubi | i ?@r k1andccér"r'spEiﬂ(iang"@r%i“d‘e5‘\‘[ I ua%a’fﬁ]é’f’?F by OH-NH-, is

wat desfmad, coppsindnl) physi€ilog! Gl aSakiifexyl group is reacted
rrin and derivatives 15 thereof, organic

cycl odext
a¥n nedn % GeRe Y3 iR Xkaning de, N Midimerhyl farranide,

nonoeidaanakefi e, dikehPy|akene éﬁﬁtﬂﬂyi Ll Kfoxide, acetone,
|no anic alkali solution and the |ike. \Wen a

<topi btk fe1uthenlifrepar athisied solvene therephr i the
forpz@sanpéeof A khieRsa dlorCa enthJ=|u¥:ﬁt gyl ene gl ycol

20 vegetable oil such as ol cohol such as
&t mplomlcawéoﬂ;mdmylbethwea (B3s the

i PPy Bt Beo B IR BenRidie. ARy arntumarasbeibnre:

Oi Idlphemrm@sphbeys ofideat zyemxgi—andtﬁ&qfcalrbkﬁyl 1,2~

I d ted | th f I
oL SR e st i e S0 =e 1-

pr RparalybenzoEANSI Sitd, nQ—@Im&h‘ﬁ@ﬁﬁinéﬂm&imeeaﬁi)|t‘h%n§.1ke
uch as veget able oil and thé like, "and lecith

2?30??’%&'}’ ERY Wég@naﬂewrléasx%rr@clted in the above~
POhMLRERYE SR ROLYOXYPL WRWLERS 91 C PheBDh t8) s on-Nu-.

For the production of compound (1) wherein R® is R®, for

example, as shown by the foellowing formulas, compound (1-1)
obtained in Step 3A is reacted with acid anhydride such as

25 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, dimethylaminocpyridine and the like,

30 whereby compound (1-8) can be obtained.
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i ke may be formed. 30 As other conpositions for
parenteral adm nistration, an external |iquid,
l'iniment such as ointnment, suppository, pessary and
the like, containing one or nore active ingredients
and prepared by a nethod known per se may be 100
formul ated. The formof the conmpound of the present
inventfon for wee asgza pharmaceutical product is a

Cong¢ i3\ rty, alt of the conpound,
a sol”\y@__y heo(/f:}(;g un drpf(%iiadrug s of the
conpo@ind, wherein preferred formgfs a free form a
salt of the conpouddt’or a solvate of the conpound,

particularly preferably a salt f the cgnpoun
Exanpl es The COWEG&H&—GF—Fh&l /.ﬂA\ é<§
present invention 10 and its |§r Retheds aF&)r—y

explained in detail by referring? to the foll OMAng
Exanpl es, whi ch are not to be construed as(1-8

||n@ﬂé¥é e defined abo
[(1R)l [?2R) (1 (3a‘°|’:| Uor o 4- fiet hyl phenyl ) - 2- et hy
| pr opan- When a salt of a compound represented by the formula (1)

2-vid amkaela; 21&)595 %\ﬁﬂfagé)%ﬂ BENYLda 3 FE! ByLhenenyds 4y

- b I
2 %irlﬁof);%/l@iﬂg%)oit(: I,?aBr Gﬁo@*ﬂmyld) e hoompored mepkeséntadeby Mhe
O Qrmazd (0 %;%s%@- - BLomppheny c‘ﬁt h?Qr?J(qgg:”o 9

g) and (R)-glyci r 6DEnzenesu oﬁa
we PEopirsh \L@dpmpandil neiﬂ&yh?breﬁmrdetéﬁ%ydthuaad l 4—

SO dr e1 (7. 60% | s .,added. Th
m )%%L ﬁggielb%vas tg | rarcé% %A cl)grrlni Tetpera az" u)rNgl ’zf_‘gl)lrC oﬁ?%&ane'
lO@@l@ﬁﬂﬁﬂ;& and rthe Aked 080k Uiixanl E60@nt rhewdrefadded above-

A phOBGREE LB K, 20 LI AL B2 ek S e
sute emdede hyd V‘iliehprdﬁtp&ta&mj da:lybﬁ&ls Gireecb1¢eted by
anP:qu: ‘?’LO%Odéru@oﬁgérft%taged %ql%er reduced pressure.
When a crystal of a salt is desired with using several
solvents, a preferable method is as follows; a compound is
15 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
20 the formula (1) is dissolved in water, methancl, ethanol, n-
propanol, isopropancl, 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
25 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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concentrated under reduced pressure. The obtai ned
residue was purified by silica gel colum

chr omat ogr aphy (hexane: ethyl 30 acetate=6:1) to give
the title conpound (32.9 g). 101

" H- NVR(300MHz, Sppm CDC13) 7.53-7.49(2H m,
7.37-7.32(1H M, 7.16-7.10(1H m, 4.89(1H, q,J=6.4Hz),

3. 62-d1s5d1ddd Th, 2 I3cddrend. 2SCAH 8L 533.4&:63 é%éle amd a solvent
2. 79 76(1H m, 2.58-2.55(1H nm, 44 3ﬁ 5
Step eﬁ%’t’h}i“% t7 506 baget hys 62—9?2106%%‘50 redmes %@b and a

4- Br @BRvertehhyh benzobe asishi{t’ erg)lgNaaanSéfQJ \&%%nl Phe

met hanol (500 m) and concentrated sulfuric acid
m ) REQCiRifafedcrysthés nkéxe u-rqzll\ﬁasetheat ed at refl ux

fog 20 MM Smed i 622G L3N, {90 UL8. Y0P LAMEHIL B enced by

tenperature, and concentrate ' prEssur e,
Vat ekhq @gmnly (dds iaddede tc@ntvhetemttm Befiraee Soottie, aail

the e tracted with cetate (150

> Mdsibe J85 8L ASout Srpteertel ORb AR, SPERa (1) 1s
vvat erddedslatolrat aduasie Gt u3dnhUsT Ny daegesache akbesaien
sol t|on and ggturated brine, dried over sodium

sul f HOECITNTTOSHRE M MRted S Y FogaR etRTROBEE BY o5 Rbium

gbV&a&b&na&é t betssdiRay &Qrﬁzga*@e ,g)sodlum hydroxide, potassium

| H- NVR(400M-z, Sppm CDC13) . 8. 20( TH

8. sbFAFPHide gl i)um hygroxide Andd t9e$h@|qz):o adjust pH of the
3. 9$&§éﬁﬁg’soZué{gﬁg%o ?eué%giL a&ﬁ%hgél lC, ?d the soclution is

3-nmethyl-2'-[ (1R oxl ran oxy) et hy
] bi Eﬁwm@m’m b?@r;cyllarerwrtaCDumnaan sivayt such as ethyl

oSO TN SREER 5 (3 100l PELBLESE oo
(5d| mémgty 11 ehlpgl thenoné esx Cﬁtﬂﬁlﬁndl ehd o dikediwbBrkby 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
20 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 twe
25 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 represented by the formula (1) can be cbtained.
When a salt of an optically active compound is desired, a
30 compound represented by the formula (1). is suspended in
methanel, ethanol, n-propanol, isoproanocl, 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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PYPP) P() (1.46 g), potassiumacetate (11.8 Q)
and bi spi nacol at odi boron (11.2 g) 5 were added at 80C.
The m xture was stirred for 3 hrs. The reaction

m xture was cooled to roomtenperature, water was
added and the m xture was extracted wth ethyl
acetate. The organic |ayer was washed successively

Wi t heypdRnl . anthebichPetal diid @UeO¥LIt aBNYPEAUSeS O UAR method
sul fate, and concentrated under 10 reduced pressure.

The SbtcriiRed ?@%ﬁﬁjl&’é%%s’ﬁﬂﬂ |tF1Péd°tB§ﬂ1§FFil EHYSEl -
col um chrﬁ{gattgggaggya{crlg | SS,JEﬁYL;faﬁﬁé At Sm1d) (ﬁ)ndaf the

the resulting conpoun ved 1 n toluene (80
m ) Rufdenst hmn@aohms)a Sﬁm:er’emo apdsigndedceptsal antagenistic

ofs %Hé_gg' p%g%{h% .g;)l}tp%oy €l %e”gr%sent invention is to be

di chl oropal I'a
( 2R)u52d[ & ];R)t—h@e%abeoﬁbq:) hﬁﬁyxlt) ef hatpppetdyid oxi r ane
ained in i n et hano

aq u e&’HSg %Baaﬁqﬁ%e"ﬁ ar bo?lsa’iecg 3§6F‘EW‘? ot 8%"?#5‘3 Sﬁﬂ%ee'd G Bohe

The fraxtuie, WatebLatRflisidndenrdmid ¥elmitoidbethingis,
reaction mxture was allowed to return to room
t enﬁ’ aest it élsﬁﬁﬁeeﬂ%Péth?qFa&F@fl%ﬁld gtpspmad domipant

0P 9BPHEcd RAE 2 WoSa WBSRH - S USLRISEY CameM il WRkerhaNdke, it
saturated brine, dried over sodiumsulfate, and

conéé n‘!ﬁ“@tréélly (RN istened systenior bly Pve topiga by and
respdig ﬁgf%ﬂ&%ﬂﬂ, silica gel colum
grap

chr omat exanerethyl acetate-5:1) to give the
title con@oiird tbe aasg)warass1&eﬁdﬂagaaowa®apmom@)ght

7.96

7. 4%5“#%8‘("% ‘iﬁe eps. ‘79%"( HTmlstrS%Hﬁ Pethasl - 4 Fp§atment
B Rda3ddSand k41340 (1,18 geﬁeﬂ&lﬁa&ﬁiﬂfhf@red from 0.01 mg
3.07-3.02(AH M, 2.73-2.70(1H m, 2.65(3H s),

2. 4R 2'“’43(&‘14t ﬁ‘)” agui® mey dlayzeviigy) 1s3gien PuraVeE hit
(3-ddviden®-gormbhyl Rhesy ek at s pLQ‘én‘E@Qp dandinkstration.

(3-Fluoro-4-nethyl phenyl ) acetic acid (105.3 g) was
di ssol vedben Hee eomsioupd4of ihe presewhdevensiey is prepared

ot iR B oSyl on" B8 AR o PELSLAICE "B omage

28odbed ¢DH tadbdatt gnpkl apwwder Argtanule and the like can be
employed. In such a selid 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

25 cellulose, starch, polyvinyl hydrin, magnesium
alvminometasilicate, 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
30 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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concentrated under reduced pressure. Water was added
to the obtained residue and the m xture was extracted
with ethyl acetate (1 L) . The organic |ayer was
washed successively with water, aqueous sodi um

hydr ogencar bonate sol ution, water and i0 brine, dried
over anhydrous sodium sul fate, and concentrated under
reduced prmﬁlﬂ&pbﬁagidhe ofthes dni itd %oﬁ@ﬁ?ﬁ)t&tﬂu €31 4or19)
1H NVR( 300MHz m CDC13) 7.14-7.10(1H m

6. OGXBIGSP TR orr 3. ST, SpFm Ut H4 Brbimaceutically

2. 2%;ctep 6Bk SImu1St B8R, 0142idn, (S%.lsﬁdélgflo ék/rup, elixir and
- et hyl phenyl) -2 nethylpropan 2 -ol HO F

Met mhle Eskwwr &=4emplaredoh ding )ﬂlé@etﬂat*@ (bflﬂs%j . for

obt aLagdi;in S | ger £i
(sooxm 4 ﬁﬁl’?mléd ‘%ﬁ%&g%&%’g‘% b?’oﬁggm{% 516 Tl
addedddtiopwl ides .at THIG OGmEWRﬁnloarg@n semt@dmsdi et and an

m ng{j&vé“{% el " &l Al progm, Lenperapure QL d, N enIhe
reaCtfon N Xture was ice-coole saturated aque
annauhpﬂndﬂHQOBQdﬁtscdwebteﬁbiIl&ﬁaﬁbk wasomaxddesgent,

dropwi se and nmagnhes sulfate (280 g) was added. The
reagf??ﬁFWﬁt%Fﬁrg §d§“¥ t¥@red off and the filtrate was

26 concentpateebgiRdeson eFUpeHe FSSIUNR bt I EstlBile aqueous
title compound (130.1 g). 1H- NWVR(300MHZ, Sppm CDC13)

7. 19X AUBAEFCRT , V8Bt 6. %Bl(u?iilﬁ?r ’ @Spf(lgf.p%)agent or

2. Zél(lﬁ'é’J.?)ier J.ga.(s@d S )Examp s E\bflqg‘xe aqueous solvent,
2- Chl oro- N-[1=(3-f1 uor o- 4- met hyl phenyl’) - 2- et hy[ pr'opan
- 2- Sgﬂ@baée@emnahﬁ WBsnendﬂmg>agentninfmyngdlitllled water for

é‘i (is‘?ffj iﬂg{:ﬁégph:’grﬁstlg¥ g rlylsz-llemgg c;.c}Fé/le ex‘ggﬂl 2an(&| dérzll?{%t:kves
hltheaactt osudarilceaiiidd sokh égutnmyﬂhaoozumxﬁeclls m),
and, % gr?cl;] a-[maitn%d r?lgrllgeutrhla%o gr:uqne, 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 vegetable o0il such as olive ©il, alcohol such as ethancl, and
the like may be used. As the solubilizer, for example,
surfactant (forming a mixed micelle) such as polyoxyethylene
hydrogenated castor cil, sucrose esters of fatty acid and the
like, lecithin or hydrogenated lecithin (forming a liposcme)

2% and the like can be used. In additioh, 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 cointment, suppository,

pessary and the like, containing cne or more active

ingredients and prepared by a method known per se may be
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(33.4 M) was added dropw se under ice-cooling. The

m xture was stirred at roomtenperature for 2 hrs and

4N- aqueous sodi um hydroxi de solution (16 m) was

added dropwi se under 1o ice-cooling. The m xture was
extracted twice with toluene and tw ce with ethyl

acetate. The organic | ayer was washed twce wth 10%

bri ng,aRf s¢@acent rated under reduced pressure to give

the title conpound (131.6 Q).

" H NIVR( SOG'MEIZf rpfCom om‘popgd7o@6‘(11q-|p|ﬁesent invention for use

g 88?€ﬁ7%§%%£%ﬂl(%é§ pﬂo%{u%? 2%'3; cé-np%?zélaﬂ’és)elf ((free form),

- FI ¥:3 @radmofnﬂtm)dopbemd ) & gom'eahcyl @f crfblanc@ngdu)ldam rfe prodrug

24 Ch‘T orq;g‘el\ff’rip?@dﬂ ERFEIR REBASTRRL AT 5% Ay P pf Uin @ 21t
- 2- 20 tyik] aempaitidder (4 3b16agy obtaienedmpourtst,epabtimsarly

di ssolved in acetic acid (200 n1) and et hanol (1 L),

and FREEHFRYY (1628t T %sc%ﬂ%‘ﬂ‘ The mi xture was

stirred overnight at 100C. TReamg®esi on m xture was

cooled to roomtenperature, and the precipitated .
crystal s éeecpppauidegt it formpdat 41 sfe present invention

apngept Al %ﬂmﬁﬂgfz‘{oﬁ %@%S&s PJzeé W a130d ANRAd: YNy
hydr oxi de “solution (3 was added to the obtained
r esreberr fie tqntheufelmnexﬁxm-‘eejs Jwhiigbsaxg et to be
t ol uenetrTepae garrglllga yer was washed with brine, and
concent rat ed tindar dluced pressure. 105 The obt ai ned

r esEgatpMad-di ssol ved in diethyl ether (1 L) and

4N—h drochlaric acid/ethyl acetate sol ution. (255

st KM BBk o Bt 1beoc Bore Ty IPMETH 4 e B e opan-
8 1 2480 k@ ho - hy BBy b FEH IR ew%l Pl BGnedhy Sbatenyer -
collected by filtration. s The obtained crystals were
adderFRa¥yadifii 8¢t e of tol uene and 4N aqueous sodi um
hydg,ggg; de solution. The toluene layer was separated,
wash twice wwth water, and concentrated under

r ed{ZRed2pil ¢ $BRIr-e( 2t-Broapdhenié) ethdxylomvpylhekirareg q).
1H NVR( 300MHz, Sppm CDC13) 7.11-7.07(IH m,

6.85-6.82(MH mM, 1o 2.61(2H,s), 2. 25(3H s),
1.11(6 w?CI mz) 182 (MtH)'
Br
20 (1R) - (2-Bromophenyl) ethancl (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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Step 8 Met hyl

"-[(1IR)-[(2R)-3-[[ 1- (3-fl uor o- 4- net hyl phenyl ) - 2-
nmet hyl propan- 2-yl ] am no] - 2- hydr oxypr opoxy] ethyl]-3- is
nmet hyl bi phenyl - 4- car boxyl ate Q-c?0OF CO2MB Me Met hyl
3-nmethyl-2'-[(1R) - ((R) oxiranyl met hoxy) ethyl]
bi phenyl - 4-carboxyl ate (2.26 g) obtained in Step 3
vas lﬁ'-ﬁ!@d%@ﬂﬂﬁ erEDm @ﬁ@fa)( 50 531 }: 39(&;{(1%; ,'(:l"P%r7o7)432?ﬂ-1 m),

gy Ehenﬁ) - 2- et hyl propan- 2-

obt &i-h&a’ i }P (18 &b ﬂa&?dthﬂi Bk o 45 ¢ hB oF2xtde 57818, mig) 3. 34~
ver & 286l o5 UCSeRsiy Al kRl NI TG 1RS SLEELLGS (1um)
overni ght at ‘'room ‘tenperatufe.” The react’ 1 on m xtu

was lwhéhdt dsdeeedsi vely with water and saturated

bri Ree,dyi ed over sodiumsulfate, and 25 concentrated
under ¥ educed pressure. The obtai ned resi due was

pur Méthed Bybsomd-Camgehytbéribatehr omat ogr aphy

(chl orof orm nmet hanol =9: 1) to give the title conpound

(3.37 ir. 106 1H NVR(400MHz, Sppm DVBO- d6)
7.95(1H. d, J=8.6 Hz), 7.56- 7.53(IH m,

7. 41- (1H, M), 7.32-7.28(1H, ), 7.17-7.12(3H m,
7. 06- 1H, ), 6.80-6.77(2H ), 4.48(1H, q, J=6.3Hz),
3. 92( 3N s) Me3. 66-3. 63(1H, m), 3.21-3.13(2H m),
2.72-2.00861H M, 5 2.64(3H s), 2.59-2.54(3H m,
2.23(3H M), 1.35(3H d,J=6.3Hz), 1.02(3H s),

1

1, 003 o MBSl b 08ML 28100 Ouco asasotued i
| pn@phﬂpol7a500 ml) and concentrated sulfuric acid (10 ml) was

R TP TR RV RO A5 TRE ALUHL The.

2' r[aéd:ﬂ)on[ (nza)uz?e [ab- c3olédlOid réofiBidiperBoAYE ) -adrd
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 , Sppm, CDC13) . 8.20(14,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)ethyllbiphenyl~

4—carboxylate

Me

seqd

&

Me

C0Me
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met hyl propan- 2-yl ] am no] - 2- hydr oxypr opoxy] ethyl]-3- i5

nmet hyl bi phenyl - 4-carboxyl ate (3.37 g) obtained in Step

8 was dissolved in nethanol (25 m) and

tetrahydrofuran (25 m), and 2N sodi um hydroxi de

(13.5 mM) was added. The m xture was stirred at 60C

for 3 hrs and concentrated under reduced pressure.

The obt ai me&ylesi-du@nd»@smdithyumuwatté VAl 8 gdnebtdEnedl in Step

m xt.ure s neutralized b% dq%H? 10% aqueous citric

aci ¢ 88 I VeRhi? (HIGHRY hgsWHioxd 2pr 664 hmlde e2Rhs

col beetetbHidhy1bhbifRind)Re ARG Lld %&Qog%ﬂmuﬁmﬁ (1.46 gq),
conpound (3.06 g). 1H NVR(300MHz, Sppm

7. gBPEREIiuR-gegfate (i158-9) gs(dmlnymacpwmum(om @2 9)
5 45T ek I oS i o PO BRI e
2 g8reacigipn] Minjure WA3( 2éhbbid t2. 68eR. 5Apbiamyre, water was
T 0B B oo SRS wad g i gt hagpeate. e
Examwﬂamlt-Iafér[dﬁhRﬁa@hed succe351vely with water and brine,
%ﬁl%%:%gfg %ﬁﬂ%ﬁ&?ﬂiyﬁﬁ4ﬂé§x§?hen a%dngggggﬂggg gg_under

ﬂo Srenkichyl| pigengl - 4he 6BLHMESH ires2Ghd wall Brified by silica
1-Chloro-2-f luoro-4- (2-nethylallyl) benzene ne C

m@e&Fc%‘gﬂéﬁhﬁﬁWF%P&)’ AhexansisthYl 1acefpten@i &) and the
adgedul 0i g Jo%b&@ﬂ&( Oua%f W5 806 {4 Th) Egﬂger% S@bumprhrﬁzf

4-prono-I|-chl oro-2- fluorobenzene
t eethAyel ofadr mh) (4G‘hnt§twvatamadéeld ajrS@pwtsen cahd t he

m roomte ure f
G BSVIEIGALER 0 PR RSty T o
1% cen@otﬂlﬁ&zamd( J:R))pp(elr-bradbpﬂﬁer(yn Q%@)y)\l\&&hﬁdﬂ@d:.rane (10.5

3- Chl 0 14. s added and .

Dnd T iRst B 1y o SERRGoh, 0pal LT 2 GHOSoRg Sodium

TheaszﬁﬁﬁftbOElomﬁ(ﬁdﬂqawaﬁl) Wa@- Geated @H@' ®itMEat ®5k heated
uepus anmoni um chloride solution (10 m) was added.

T R EEF A NLOL Bi hFRd Fhe r sraRtionpeEREuRe wap opllgyed to

M At FBOAGH %Ehﬁgféfgfa,(égdgéxﬁ¥§%tggd£¥kh-ngthyl ether.

20 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 gj.

25 'H-NMR (300MHz,8ppm,CDCly) 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) .

30 Step 4
Methyl (3-fluoro~4-methylphenyl)acetate
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20 reaction mxture was filtered and the filtrate was
concentrated under reduced pressure. Hexane (100 m)
was added to the obtained residue and insol uble
materials were filtered off. The resulting solution
was concentrated under reduced pressure to give the
title conpound (16.9 g). 25 1R-NVR(300MHz, Sppm CDO 3)
7.40-7.20(1H m 6M39(1H,dd,J:9.9, 1. 8Hz),

6.91(1 H, d, J=8 ), 4.84(1H,s), 4.73(1H, s),

3. 28(ielg. 6) - G(3H, s). Step 2

2- Chl'0T'®= N 1-¥14- CKl or o- 3-f | uor ophenyl ) - 2- net hyl pr opan
-2- 30 yl]acetamde 108 M / C1 ,Jne! CL NI FH In
the sanme fdmfarorgs4imetdtydphénpi) doedipyl ecid 1(106h23 ¢)i tas

co 2 ined frao . .
TOTR18061 430 i S cHERL U AD IR [ drdcopeentrated aulfuric acia
L e e N e gy o & b
& oAPTLHRP SR Pixif Gp oi8iE 1 BPo] cosrest aiiey) o

3. 0662ttt ratkd3648¢t TeducdP(fxRssiicsd) HWadeMhds adSb@pea3 the

10
1- (B Fes i PR rANSh ERG  HixtuFe: KoP prefFacted yridhi AEbY1

M MeetGleeH4N E) | N 1hBC SR8 cMBAREF 3% WBsRb@RubcBisively with
Exanple 1-1, the title conpound (6.90 g) was obtaine

f r ofA RIch RERBONE [Shekigmchyfdyiogegcarbonate solution, water and
id uoreRheRyl g % Nege gL de fx
obt ailned 15 ?%@EW&%%NW&?%%%%%m ?ﬁ%g Cgauated
7. 30(del, ddddcetd Predstti)to gbve At i lé—dGnund. 0HY.2 g) .
6.91( J=8.1, 1.9Hz), .2.62(2H Sl) 1. 159(6H, S) .
NB(ES#¥ OMEGZ%RQQ{FDplﬂzd.éﬁé .hﬂ( H,m), 6.96-6.93({2H,m),
3.70(3H,s), 3.58(2H,s), 2.25-2.24(3H,s).
Step 5

15 1-(3-Fluoro—-4-methylphenyl)-2-methylpropan-2-ol

Me
e
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 at
20 0°C under argon streams. The mixture was stirred at room
temperature for 1 hr, The reactlion 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
25 concentrated under reduced pressure to give the title compound
(130.1 q) .

"H-NMR (300MHz , Sppm,CDC1;) 7.11-7.08(1H,m), 6.88-6.86(2H,m),
2.71(2H,s), 2.25(3H,s8), 1.22(6H,s}.
Step 6
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Met hyl

-((1IR-[(2R)-3-[[l-(4-chl oro-3-fl uorophenyl) - 2-
nmet hyl propan- 2-yl ] am no] - 2- hydr oxypr opoxy] et hyl ] - 3-
met hyl bi phenyl - 4- carboxylate 109 M M M C OHH M
In the same manner as in Step 8 of Exanple 1-1, the
title conpound (413 ng) was obtained from net hyl
3- M-yl o 26-N-([ 1t R) 3- £ Al)r o~ @Xink WY1 oM h R OXY)-mRERYh propan-2-
bi phenyl - 4- carboxyl ate (248 ng) s obtained in Step 3
of BEXAAPFE™S® and 1- (4-chl oro- 3-
fl uorophenyl) - 2- et hyI propan-2-yl am ne (170 ny)
obtained in Step 3 M\NVR( 300MHz, 5ppm DVSO- d6)
96(1Hdh8 .56753(1Hn) 7.45-7.39(2H, m,
.19-7.11 Q) , ‘8. 98<6.88(2H M, io
. 48C16H, NH:6 5 ) JUB(1H, ), 3.92(3H,s),
29319(2Hn) 3.05-3.00(1H, m, 2.93(IH mM

.83(2H, s5), 3H S d, J=6,6

21( 3k & CFGErE e eneety i Feshnt ’1)\%%7‘“‘2 ol (130.1 g)

$t epbta ined 1n Step 5 was dissolved in chloroacetonltrlle (139
1R%1 [é - 3- H (4-chl oro- 3-fl uorophen -nmet h -

yI %gp d ic acid (115 ml}, and concentrate sulfurlc acid

2- yld3aai mo] w%shxdawxﬁr'\cgﬁ%x] @MM Lcé wﬂyﬂgbl PR Wi xfure

- carboxylic acid mne: In"the sane
marfif&r SEsrieq stefrap dlempraaphes ﬁor 2tlhres @ngd| éN-2guecus

CO@F(1E§ ﬂfﬁ%%fﬂ%g éMTEthBakfgqn rgggrgﬂégéldropwise under
11_’[ 15(940‘&11!1@90 Fhie| nbxophe wals) eRtraxtted prbpaniZhy kbamese and

hya‘r‘oxypr SBoSTHE: RFPT25S netRg) RTINS L2¥R% XASowoPhed twice

(44Bt)o% bbiﬁélahd con&Eefrated under reduced pressure to give
1H-Nl\/$]g_g %g]Dl\/BOde) 7.84(1H d,J=8.6Hz),
E1EPIROURdy (UFL 6 M(-2H, ny, 7.36-7.32(1H ),
7. 3E0R 224 oMB="bpped, cBB13) 7.10-7.06(1H,m), 6.80—6.76 (2H,m),
15 6.19(1H,brs), 3.95(2H,s), 3.00(2H,s), 2.24(3H,s), 1.37(6H,s}.
Step 7

PNWANN

(1-(3-Fluoro-4-methylphenyl) -2-methylpropan-2-yl) amine

H,N F
2-Chloro-N-[1-(3~fluoro~4~methylphenyl)~2-methylpropan-2-
20 yl)acetamide (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
25 concentrated under reduced pressure, and 4N-sodium hydroxide
sclution (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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5 7.15(3H, m, 7.05-7.03(1H,m, 4.47(1H q,J=6.5Hz),
3.68(1H, M, 3.13(2H,d,J=5.5Hz), 2.81-2.78(1H, m,
2.76(211,s), 2.60- 2.57(1H, m, 2.56(3H,s),
1.28(3H,d,J=6.2Hz), 1.05(3H,s), 1.03(3H, 5s).

MS(ESI, mMz) 514(MtH)' . so Exanples 1-3 to 1-110
Exanples 1-3 to 1-110 were obtai ned based on Exanpl es

1-1 Tbmd:b]:—a?.neél'hﬁeff.’ﬁ:ﬁiél t,:as adﬁsﬁ:how i Jhalhes derid (1 L) ang
244 n NN OYo ad™" 0

o
0 PTRAESAIGEI G i/ ehroTeReRe SOl AR (765/mU) as added

X | Ndr'opwile. ulddr rld@-—c@oﬁlﬁcf 'Tlﬂa Quitehil ad s'%lr}:e]d f.@r 1 hr
10 ONx ah x ~1 x x ul NN10r mV I r

Vv 0 2nth therpresinhtRted’ t:layqftalrd vew mod legted b0 flltratmn
>l OEHHTbBtgq_}LJd\IJ}y%Qals VEIJE DL L tf a m&ﬁ@!{fé\low léloll&?ne and

3-1 a N N xi
~Aa W‘aqﬁe%tlﬂ\ASP@lmnOlyﬁmd@" smtﬁzlﬁnl n Mer ltogduénad/ laMer was

CJ %e?a%aé%é? Qaghgd t%% 1t£ w%#er, and congéntraLeJ“under

reduced pressure to give the title compound (57.9 g).
1H*NMR(BOUMHz,appm,CDClg) 7.11-7.07(1H,m), 6.85~-6.82(2H,m),
10 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—hydroxypropoxy]ethyl]—3—
15 methylbiphenyl-4-carboxylate

» /Y\*/Q:

Me

0 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-

20 methylphenyl)-2-methylpropan-2-yl)amine (1.38 g) obtained in
Step 7 and lithjum perchlorate (815 mg) were added
successively, and the mixture was stirred overnight at rocom
temperature, The reaction mixture was washed successively with
water and saturated brine, dried over sodium sulfate, and

25 concentrated under reduced pressure. The cobtained residue was
purified by silica gel column chromatography

(chloroform:methanol=9:1) to give the title compound (3.37 g).
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"1 10 "~11111 ~y inrnmamv> we r 1n 1n m

rtommwHI mCrlsFrl rrl Ol maNO10 m10 NO
m X C4d4hrorr mNNrlrl yvo xx U U OUNO NNN
p OO0O044 zx zx 4uu UXxXx rnVW~~ 1N W2 ~
ri 112 o0cn 000 o000 NNBNNXNB mx NT
N >Xi x v N. WNr Wxr xr MZWhocl mh

b r—lﬁaﬂrmh(f.lNMIrappn&DMBOFd@ 7pga(1/H,d,JJ=m 6 #2)N b geH A
~+ . -1 NN ~ N
X Nz bshmal, W90 F A letnf, %o T2 e, 2 12 amm
Vm 7.06-CXe2 ¥iH,M),-6. 00, h?(ﬂ-l“ﬁh V4 Ma\(n@d JNs 3H£§| m
-1
N~ % ?W@%ﬂw%sﬁﬁ 5361#&@) 31 NH- a-'ﬁ(ﬂQm) Q?i\??»‘r"a\lﬁﬂ(lﬂ m)
(& B.But3%,4) ' @.69~2.54138, M8 X z.23(38;mV;” 1138 (Bu /U %=6. 312) ,
1.02(3H,s), 1.00(3H,s).
MS (ESI,m/z) 508 (M+H)*,
Step 9
2'—[(1R)—[(2R)~3—{[1-(3—fluoro-4~methylphenyl)—2-methylpropan—
i0 2—yl]amino]—2—hydroxypropoxy]ethyl]—3—methylbiphenyl-4~

carboxylic acid
_ Me
P me T
0/‘\1//\\N F
OHH
COH
Me
Methyl 2'—{(1R)—[(2R)~3—[[lv(3-fluoro—4~methylphenyl)—2—
methylpropan-~2-yl]amino]-2-hydroxypropoxy]ethyl]-3-
5 methylbiphenyl-4-carboxylate (3.37 g) obtained in Step 8 was
dissolved in methanol (25 ml) and tetrahydrofuran (25 ml), and
ZN-sodium hydroxide (13.5 ml) was added. The mixture was

stirred at 60° for 3 hrs and concentrated under reduced

pressure. The obtained residue was diluted with water and the

20 mixture was neutralized by adding 10% aquecus citric acid

25

solution. The resulting white precipitate was collected by
filtration and dried to give the title compound (3.06 g).

'H-NMR (300MHz , Sppm, DMSO~ds) 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-
6.8%(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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‘bN E’E')m\"}J % 'tx?r?’*lt%raaowl stpvg) Xﬁ—ﬂ?@%aﬁéhe&ﬁyg- N

-5Oc&b&yulhl§bi(dx mnx N"" NN. O.~rf N N (I
|,~NNaxroPWC]NrIirm(()NNr4"NNh
NC*r) NNWt mNof PNas4 A rrxx rr P

X X1-Ch N rB-N N ibro-21 (2-deerPiN1i )1 fbenSels- N P

Mo C1

H,C F

Magnesium (2.43 ¢g) and iocdine (10 mg) were added to

10 tetrahydrofuran (40 ml) and a solution of 4-bromo-l-chlero-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. The reaction mixture was

ice-cooled and copper iodide (1.90 g) was added. 3—-Chloro-2-

15 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 agqueous ammonium chloride solution
The mixture was stirred at room temperature
The

{10 ml) was added.
for 20 min and magnesium sulfate (40 g) was added.
20 reaction mixture was filtered and the filtrate was

concentrated under reduced pressure. 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).

25 IH-NMR(BOOMHZ,Sppm,CDCl3) 7.40-7.20{1H,m), 6.99(1H,dd,J=9.9,
1.8Hz), 6.91(1H,d,J=8.1Hz), 4.84(1H,s), 4.73(1H,s), 3.28(2H,s),
1.66(3H,s). ’

Step 2
2-Chloro-N-[1- (4-chloro-3-fluorophenyl) -2-methylpropan-2-
30 vyl]jacetamide
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Qx x N NNHVbeyy N v xxr nNb u
bo~ NTbNNFI I "GA .. rarl br mix! ° I NNy
G n| Nirf Nhexsé}neb n@{ﬂerl\hﬁ e St%} @ocf Egcafﬂplé f71 tme title

bCB'“RP‘-NPd NEOEJE‘EH was &aanew} frOMfIY-qh’lanOQHﬂunro ﬂ( (2~
-méthyféllyi#benzed% WlB.QﬁEJ 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

e O
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-[1-(4-chloro-3~
fluorophenyl}-2-methylpropan-2-yl]acetamide (10.1 g) obtained
in Step 2.
'H-NMR (400MHz , 5ppm, CDC13) 7.30(1iH,dd,J3=7.9, 7.9Hz),
6.99(1H,dd,J=10.2, 2.0Hz) 6.91(lH,dd,J=8.1, 1.9Hz), 2.62(2H,s},
1.15(6H,s).
MS(ESI,m/z) 202 (M+H)".
Step 4
Methyl 2'~{{1R)-[(2R})-3~[[1l-(4-chloro~3-fluorophenyl)-2-
methylpropan-2-yl]amino]-2-hydroxypropoxy]ethyl]-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'-[(lR)-
({R) -oxiranylmethoxy) ethyl]biphenyl~-4-carboxylate (248 mq)

5 obtained in Step 3 of Example 1-1 and 1- (4-chloro-3-
fluorophenyl)-2—methylpropan—2—ylamine (170 mg) obtained in
Step 3.

'H-NMR (300MHz, Sppm, DMSO-ds) 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,3=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
POL'JE(
0 N F
/Y\H

CoM

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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rxl r NMMIXOHr r NMNMMH 1211 1 Nm11l "-'
Wil1li "I t mNmr oMoocamogl OoNM OO
ro-+Ino@l!'f w r-I | mmO@NOnNs r Ca@WN ((~/1
1 Clhy&ﬁxyyr%mﬂ gBhfy Vi =3-mdxhiy 1 Wi phdhyQ -4 - carbo0 aned M13 mg)
NN,Fr xrr @MNNOF E((UZZ.R = UUS

U s ebtpined T‘nl\§ PR rl ri 111 rl Nrl 116 10 N
- 0 13141 ﬁﬁR(éb(ﬂHQ S%mPDngbl al) V"? d\i[(lﬁ .d, J-Q”G'Hz&\ - 7”55 7.52(1H,m),
rxi f- 4!‘21 7Fﬂ1(3§{0€“)lo X RexL- %(%HG‘N r - IQ5VV a%L”i}th i):'r‘?'

Ve H19QB4P) N 7.osL4 03 (1H,m), 4.47(1H,q,J=6.5Hz), 3.68 (1H,m),
3.13(2H,d,J=5.5Hz), 2.81-2.78(1lH,m), 2.76(2H,s), 2.60-
2.57(1H,m), 2.56(3H,s), 1.28(3H,d,J=6.2Hz), 1.05(3H,s),
1.03(3H,s) .

MS (ESI,m/z) 514 (M+H)".

10 Examples 1-3 to 1-110
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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s LL UO

4- (2-acetyl phenoxy) benzoat e

2' - Fl uor oacet ophenone (10.6 q),
hydr oxybenzoate (11.7 g) and potassium carbonate (11.2

g) zo were suspended in dinmethylacetamde (70 m),

the m xture was stirred at 140C for one day. The

reacti¢n m Xture was
ed with ethyl acet at e.
with brinewdried over
rated undeks reduced pre
was purified by silica
L ogr aphy (n- hexane: et hyl
itle conpound {8.62 g).
(300MHz, Sppm €DC13)
7.30(18 m,
H s), 20 £ §7¢3H,s):
(1R) - hydc @xyefhyl ) pheny
FA2-@

extract

washed
concen
resi du

chroma

the t

1H NVR
7.88(1
3. 90( 3

4-12-

CO2Me | Vet hyd

obt ai

Table 43

ti |

155 Exanple 2-1

4-12-[ (1R -[ (2R) - 3-[[ 1- (3-fl uor o- 4- net hyl phenyl ) - 2-
nmet hyl propan- 2-yl ] am no) - 2- hydr oxypr opoxy] et hyl

| phenoxy] benzoic acid 5 Step 1 nethyl

me C

net hyl 4-

and

+ $ 11 o Al
I"UuUTIT U TP aturt—aitu

a)

cootedt

The organi g | ayer was
sodi um sul fate, and
ssure. The zs obtai ned
gel colum

-

T
aed
o

. 8 ppm, DMs

,d,J=8.6Hz) ,
,dd, J=1.1

'H~NMR (400MHz

7.85(1H
7.55(1H
7.45(1H

Hm,

Jan
<

g
N o
o

8
.4,
41,

'dder=7¢4,7.
=7.16 (4H,m) ,

7.

r

'ddeJ=7.4,7

7.35(1H
7.19

6.98-6.9

+q,J=6.5Hz) , 3.76{

4.48 (1H

8. 03
7.27

qgtyEPheg

2

ppm, DMSO

ler‘_"B. IHZ} ’

M), 2.66-2.61 (14
8}, 2.19(s,3H),
»d,J=6.3Hz), 1.08

.8}

»d,J=5.8Hz), 2.9]
M/ z) 494 (M+H~1/2H

H-NMR (400MHz , &

3.14(2H
2.79(2H
2.56 (3H
1.28(3H
1.07(3H
MS (ESI
1
7.88(1H

si

acetate-/7:1) to give

(2H d,J..6.§Hz),
1H ), 7:;0136.98(3H m,
ep 2 nethyl®
y] benzbgt §
DJY ) bery
!

5
%L
2

)

-

7
(=]
~

H-1/2H,8

1
)
, 2.91-2Pgq

7.24-7.1

+q,J=6.3Hz) ,

,dd,J=7.8, 1.2Hz)

-4, 7.4,
3.13(2H,d,J=5.3Hz) > o1
2.68—2.61(1H,m), 2.57 (34, 4.
1.28(3H,d,J=6.5Hz), 1.08(6H’

Mm/z) 514 (M+

MS (ESI

7.41-7.29(4H,m) ,

7.56(1H
4.47(1H

i-108

1-109

154



Step 1, dichloro[(S)-2,2"-bis(di phenyl phosphino)-1,1'-
bi naphthyl )[(S)-1, 1' - bi s(p- net hoxyphenyl ) -2-i sopropyl e
thane- 5 1, 2-diamne)ruthenium (11) (68 ng) and

pot assiumtert butoxide (301 ng) were suspended in

I sopropanol (30 m), and the suspension was

hydr ogenated (3.0 kgf/cnR) at room tenperature for
4.5 hrs at medium pressure. Water (150 m) was added
to the reaction mxture, and the m xture was 10
extracted with ethyl acetate (150 ml) and washed with
brine. The jorgamt tayer was—dried—oyer sodi um

sul fate, and concentrated under reduced pressure. The
obt ai ned resi due was di&solved in tetrahydrofuran (60
m ) and nethanol (60 mg and 4N-Iithjum hydroxide
solution (1% mM) was added. The 15 mxture was stirred
overni ght aft roomtenperature. The rjeaction m xture
was concentfated under. reduced pressyre and
IN-hydrochl pricgacid €129 m ) _was added. The m xture
was extracted Mith ethy] acefate (150 ml). The
organic laypr wds wahgd sucBessivelly with water (50
m) and bripe (0 nl )3 20 drigd Bver [sodi um sul fate,
and concentrgted under pedgced gpressure. The obtained
resi due was| di ssol ved i thanoJr + ( 100 m) and

4- di net hyl an’Eno;;)yrl drnen( 142 ﬁg)—' and{ 1- et hyl -

( 3- di net hyl|afh nopr opy )@arrbodnl M dy nydr ochl ori de
(2.49 g) \egecadded.- ﬁe Jnxture was stirred for 26
hrs. The 2§ geact g\:on:gm Xt §t e Snva§ cBnkentrated under
reduced pr es:sure © add £the r &iBueswpas purified by
silica gel [cdl Gmr15% chr eimtogeaghy| (hexane: et hyl
acetat e=5: 1-&: 1) &o §i\v& the . thtle lconpound (2.63 g).
| H- NVR( 300M& 55ppé) GPCOs3) 8. B0(gHW,0=7. THz) ,

7.59(1g m|{ = 753027.21(2HG) = 65978 §. 91(3H, m) ,
5.13(1 M, d, §86. 5HF, B 3§ 90y 38, <7, 3[48(3H,d,J=6.5Hz).
Step 3enmetnd B-[R-[R1B) - g:(ng mx&'}cnyl met hoxy) et hyl
Iphenomy)b EHtel M W N - o=

05

Cl

1-110
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CCO0O0 Co2Me 20 Met hyl

4-1 2- ((1R) - hydr oxyet hyl ) phenoxy) benzoate (3.62 g)
obtained in Step 2 was dissolved in tetrahydrofuran
(15 m). The mixture was ice-cooled and sodi um
hydride (471 ng, 60%in oil) was added. The m xture
was irred for 3 mn. Then, (R)-glycidyl

3-nit h€efzlul fonate (3.62 g) and 15 di net hyl

sul f oxide- ( 120.)1 9Rf o 0deq3 P, e JTLELKY SRSy o
stirred overnight at room tenperature. o"Aqueous

ci t r Methgéproryl-dtvbhanig®@lrky was added to the

r eact,l ' t mxture was extracted with
et hyﬁ?gggﬁﬁ%ﬁgggﬁ%l}%ﬁgox gafi’dcl 8§ was washed
suécésepvkly with water (50 m) and 20 brine (50 m),
drie er, gnhydrous .sodi um sul fate, and concentrated
unde:rjr"(?é(g1 &cgaq%Fae%%%Yﬂggew)@ﬁf‘éPﬁEﬂ resi due was
ilica gel colum chromatography

(hexane_ et hyll acetate=4:1-3:1) to give the title
conpo 3T . 25 1H NVR(300MHz, 8ppm CDC13)
7.99( J.s6.6Hz), 7.57(1H m, 7.31-7.23(2H m,

purified by s

6.96-6.90(39, M, 4.80(1H,d, J=6.6Hz), 158 3.89(3H,s),
3.55(1H, m, J3.26(1H, m, 3.25(1H m, 2.74(1H m,
2.51(IH, m 41(3H,d, J=6.6Hz). Step 4 nethyl
(3-fluoro et hyl phenyl ) acetate Me MQ2C / F

(3- Fl uor o- 4¥ et hyl phenyl ) acetic acid (105.3 g) was
di ssol ved i(r;ozmt hanol (740 m). Concentrated sulfuric
acid (9.9 n’) was added and the m xture was stirred

at 85C f &' -Flubkoaddipheashd Ol 06X T enavas1akloved to
room 10 tenperature, and concentrated under

return to
r ed%r’écgﬁo PEDZaRte (Mr-dr 9) \and egadsivm tdebonate ndd .2 g)

reswelte sagehBed M hEtMPIS ce®ihi At BFb \Mltr)]g dﬂcmﬁlhe mixture

acetate (1 L). The organic layer was was

suctEs Sty Ergdvat HLAREE effor one it edTheusaus ispdhixture was
hyd&ﬁ&raacésbfﬁﬁﬁ‘%e&BLPJéd?& a%@t§£téﬂgie%fh9€h é%h&?dacetate.

over
The organic layer was washed with brine, dried over sodium

sulfate, and concentrated under reduced pressure. The
15 obtained residue was purified by silica gel column

chromatography (n~hexane:ethyl acetate=7:1) to give the

title compound (8.62 g).

"H-NMR (300MHz, 5ppm, CDC1,) 8.03 (2H,d,J=6.6Hz), 7.88 (1H,m),

7.50(1H,m), 7.27(1H,m), 7.01-6.98(3H,m), 3.90(3H,s),
20 2.57(3H,s). '

Step 2

methyl 4-[2-((1R)-hydroxyethyl)phenoxy]benzoate
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15 anhydrous sodi um sul fate, and concentrated under
reduced pressure to give the title conmpound (114.2
g). 1H NWVR(300MHz, Sppm 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 20 '

1- (3-fluoro-4-nethyl phenyl)-2-net hyl propan-2-ol M M

/| HO~ 1 F Methyl (3-fluoro-4-nethylphenyl) acetate
(114.2 g) tained in Step 4 was dissolved in
tetrah ofdran (800 m) and 1M nethyl magnesi um
brom .5601) was added dropw se 25 under argon
strea C. The m xture was stirred at room

tenperatureYfor 1 hr. The reaction m xture was

i ce-cool ed sat urat ed aqueous anmoni um chl ori de

sol ution @ m) was 159 added dropw se and then
magnesi u gt ate (280 g) was added. The reaction

m xture was|filtered and the filtrate was dried over
magnesi um siflMeat e, and concentrated under reduced
pressure to give the title conmpound (130.1 g). 5

5ot o SORaE PR SR Aorliriony barsadie 43 10 ) geained in

Ste@téb 1, dlchloro[(S) -2,2’-bis (diphenylphosphine)-1,1"-

hJor 3- fluoro 4- et hyl phenyl ) - 2- nethylpropan
Z’&gg’iﬁ{ éfé “el’ Wﬂ\@"‘"& ox(BEnYdORET FSopropylethane-

Js- (8 ﬁ@@m@nérﬁ%eﬁile Hﬁf NP peRA s iin Eekd30. 1
g) .obtained in Step 5 was |ss ed in
chIBYE¥dde oM 4l mp wemsFusPpnded cdspprawingl( 136 rm:)., and
angheo d | f

dropmngggﬁ%géﬁpﬁlgéyca’%jo enggﬁg gg% ﬁﬁfx%ﬁvﬁgg stlrred

at teBpATemsedar 1t & fhas athnsdia.md pébb saue oSt 0 di16M m1)

PR R RS e e T L SO
14 oleuEn@cEmﬂ wh vh O&Etkwllt hcetiyd acet an;e.anﬁﬂeaeﬁe@mﬁh brine.
|a¥gé organic layer was dried over sodium sulfate, and
concentrated under reduced pressure. The cbtained residue
was dissolved in tetrahydrofuran (60 ml) and methanol (60
ml) and 4N-lithium hydroxide solution (15 ml) was added. The

15 mixture was stirred overnight at room temperature. The
reaction mixture was concentrated under reduced pressure and
IN~-hydrochloric acid (120 ml) was added. The mixture was
extracted with ethyl acetate (150 ml). The organic layer was
washed successively with water (50 ml) and brine (50 ml},

20 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*dimethylaminopr9pyl)carbodiimide hydrochloride (2.49 g}
were added. The mixture was stirred for 26 hrs. The

25 reaction mixture was concentrated under reduced pressure,

and the residue was purified by silica gel column
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was washed twice with 10t brine and concentrated under
20 reduced pressure to give the title conpound (131.6
g). 1H NWVR(300MHz, 6ppm 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-fl uoro-4-net hyl phenyl) - 2-net hyl propan- 2-yl ] am ne
Nbcgﬁmﬁﬁmaﬂggk¢pﬁ?f?ﬁéxane ethyﬁqafeﬁateli 1-4: l)rf? give the
2- 3 u met hyl pheny 2- et hyl propan

- L ace éﬁ? e 6f3%56 b) obtained in Step 6 was

dl SS’O!I~MHR1(3UDMH1=683;§@@MQ ﬁCB dm(@ﬁ% 'H=>z QHQ) ethanqhu(d

hj ea (46. was a e n xture was
stl rrgjg] g %Jr Fﬂ}bﬁ‘t’ af- ﬁbof%:gl‘?ﬁem)reéetl?éhﬂrﬁ I6r- SHehs
caol Rdot(en [ HOMt ¢ERESE Ak Wk 5@9{1 the precipitated
crystals were filtered.  The filtrate was 5
concdfPrited under reduced pressure, and 4N sodi um
hydr@gﬂgg_4sqbu 120 (389-m) was added to the obtained
resi due. n1xture was extracted 3 tinmes with
toIQéhéénymmetb¢§&WﬁthyH]aﬁenox&&bewashaﬂ with brine, and
concentrated under reduced pressure. The obtai ned
resi due wogg, di ssolved in diethyl 1o ether (1 L) and
4N—hydroch ori ¢ acid/ethyl acetate solution (255 m)

was under ice-cooling. The m xture was
stir 1 hr'gind the precipitated crystals were
colle 'eo(py filtration. The obtained crystals were
added to Ja m xture of toluene and 4N aqueous sodi um
hydr oxi sol ution. The toluene | ayer was

separ at shed twice with water, and concentrated
under re ed pressure to give the title conmpound
(57.9 9). ol NVR(300MHz, Sppm CDC13) 7.11-7.07(1H m,

6. 85-6. 82 ,m, 2.61(2H,s), 2.25(3H,s), 1.11(6H,s).
20 MS5(APCI, mz) 182(MtH)'. Step 8 net hyl
14- [ 2- [ ( MRhy{ 2R) EB- (LR eﬁycﬁiawéenﬁmteh%&pmsaﬂian%- (3.62
”Egpyg '91%%9'5%3”££%ﬁ%n3 8 dissolved in tetrahydrofuran (15
ml). The mixture was ice-cooled and sodium hydride (471 mg,
60% in 0il) was added. The mixture was stirred for 3 min.
Then, (R)~glycidyl 3-nitrobenzenesulfonate (3.62 g) and
15 dimethyl sulfoxide (3 ml) were added and the mixture was
stirred overnight at room temperature. 10% Aqueous cltric
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
20 brine (50 ml), dried over anhydrous sodium sulfate, and
concentrated under reduced pressure. The obtained residue
was purified by silica gel column chromatography
(hexane:ethyl acetate=4:1-3:1) to give the title compound
{315 mg) .
25 'H-NMR (300MHz, Sppm, CDC13) 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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hydr oxypr opoxy] et hyl ] phenoxy] benzoate nme ne M@ OH H

2s Methyl 4-(2-((1R-((R 161

oxi ranyl met hoxy) et hyl ] phenoxy) benzoate (109 ng)

obtained in Step 3 was dissolved in toluene (3 m),

and [ 1-(3-fluoro-4-

nmet g@henyl ; - 2-met hyl propan-2-yl]am ne (87 ng)

obt af fEd 3Hns) stP5AHnm) | 13- R6WRH por.cHH.@5dE 8, 151 208} (1H, m) |
wer e adqeq, m s%c_gqs(ghv%gyﬁs The, M xture was stirred at
roomtenperature for’ bre?¥he reaction mxture was
conced®pr &t ed under reduced pressure and the obtai ned

residu rified b i]ica gel colum

chr ol et A b e iaeaare

chl or of orm met hanol =10:1) to give the title conpound
(193 10 np). MRE 400MHz, Sppm CDC1.3)

, 7.49(1H,dd, J=5.4, 2.1Hz),

7. 35ME0 2H) .15-7.10(1H, m, 7.00-6.80(5H m,

4, 72(1H, q, 5Hz) ,F 4. 20-4.10(1H, M, 3.89(3H,s),

3’ 50- 3. 35(2H m, 3.30-3.20(1H m, 3.10 15 2.80(3H m,
éiéz(gktS)3—ﬁidﬂ%bl42Hééﬁ§f§EEnyP¢§é§@ib”£éla5FfUSN§F3)'was
4- [‘515[5(311?{?(1[3(12 Retdanpl - (BHf mlibr 0 Cénaehhya eyl Fudic acid
et hyl,pr.opan- 2- m nol -2 20 hydroxypropoxy]ethyl

] ph{eb\r/igxlf/l ge"hazsoia\é;d)ﬁgi ﬁ”gl\?@en@”@mﬁf YASEStEFeH2h ¥s°c for 1

Methry| The] 2ep¢ti)n [Mi2MRhrd-§dsl al 3ohbdiOf®-dturn to room

| phenyl) - 2- et hyl -2-yl ' - 2-
By SPBRDRT O 5y RET T RERBESH BUREbaFeotass prgpsure. Wates

obwab nedtidan +35 16k egbth ived MsRkYVEal Mhdsliane m)
and tetrahydrof uran (13 m ), and 2N sodi ur%w hyd%o‘“fa%de

softtTasted1 whth gthids aggtieée (1 L). The organic layer was

washed successively with water, saturated agquecus scdium

hydrogencarbonate solution, water and brine, dried over

15 anhydrous sodium sulfate, and concentrated under reduced

20

25

pressure to give the title compound (114.2 g).

1

H-NMR (300MHz , 8ppm, CDC1,) 7.14-7.10(1H,m}), 6.96-6.93(2H,m),
3.70(3H,s), 3.58(2H,s), 2.25-2.24(34,s).

Step 5

l—(3~fluoro—4—methylphenyl)—2-methylpropan—2—ol

Me
e I
HO F
Methyl (3-fluoro-4-methylphenyl)acetate (114.2 q)
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 lce-cooled,

saturated aguecus ammonium chloride solution (155 ml) was
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162 The m xture was stirred at roomtenperature for 4

hrs. The reaction m xture was concentrated under

reduced pressure and the obtained residue was dil uted

with water. 10% Aqueous citric acid solution was

added, and the resulting 5 precipitate was coll ected

by filtration to give the title conpound (152 ny).

' H NRAASH oMrErvdspni BhvVsher yagnegsipHsy 1 5 7ARBY o) was added.
7. 55¢4 4, =, 1..40- 7. 25( .20- T , .
7 05 ve BB P P s s pnd A B R Fhe arico
10 309 Maghediom ddfat?, 8nd dohcébtmted uh8éBHeshced

A s L A P

A-of 28R ( 269ME, Bbpm (Dchibuor.aa4oneshyl phengl 882 g6$2H, ) ,

e L b R o e

4- ( Ztapewy| phenoxy) - 3- met hoxybenzoate Me \ 0 8 20 .
2' - FlL.uoyr pacet ophenone (1.38 g) and nethyl 4-throxy-3-
met h6xBERTIANd L 13 8Dl ugponkres thwlaktepsd) 4rmethylpropan—2-
di ngtihybbesmpgd de (10 nl), and potassium carbonate
(1.45 g) was added. The mxture was stirred at 100C
for 15 hrs. The reactio m xture was cooled to room
tenperature aﬂg &s added. 25 The m xture was
extract ed mﬂ?. t acetate. The organic |ayer was
mash?ﬁ E#Eﬁﬁ- Ry et Yw wat er and brine and dried
aver g sul fate. e obtained residue was purified
by 163 silica gel colum chromatography (hexane: et hyl
gfeta;e:E?ﬁbrFlﬁbﬁBJﬂGm&f&&ﬁﬂMéh?l@Oﬁ¥ﬁéﬁhilbieéﬁi41>ol (130.1
e meLnyl, . . s
4- [2D- AR BPExIRHEP) PHETo R PS31Ned ik phdasepgasonitrile

{139 ml) and acetic acid (115 ml), and concentrated sulfuric

acid {33.4 ml) was added dropwise under ice-cooling. The

15 mixture was stirred at room temperature for 2 hrs and 4N-
aqueous scdium 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 |

20 reduced pressure to give the title compound (131.6 g).
'H~NMR (300MHz , 8ppm,CDCLs) 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

Ma
w1
HN F

2-Chloro-N-[1-(3-fluoro-4-methylphenyl)-2-methylpropan-

25

2-yllacetamide (131.6 g) obtained in Step 6 was dissolved in
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me COH M 5 C02Me Met hyl

4- ( 2- acet yl phenoxy) - 3- net hoxybenzoate (1.24 )

obtained in Step 1 was dissolved in nethanol (20 nl),

and after ice-cooling, sodium borohydride (312 ny)

was added. The m xture was stirred for 2 hrs. The
reaction m xture was zo concentrated under reduced
presatgtdc andd wedtdr mbdsamtidathanoThel royxt tahe waivurea (46.6

extract ed Wléh ethyl acetate. The organic Ker was
was H&d “égc a8 %ﬁlveﬁevﬁ”t"ﬁ“ﬁ ﬁﬁ%%rﬂit?‘f%‘m& g at 100°C.

sol utheoweaadid ini&rudd vl ic@d 10y efc $RAMUBREI fattiee, TIRI the
obt ai neq residue was purified b%? silica gel colum 15

chr GFECOBLEPIRA HERERES ekl Tateezace=3ThY fHdtERtR “ase

tbt|d%ncéﬂﬂfﬁﬁﬁajuﬁ§§ﬂ fEHuce&FE%ééédféookﬁE » SRRB drox1de
7.70-7.50(3H, ), 7.25-7.10(2 690(1HdJ84 ),

6. 7POIHEHD JB@06ml)1 @Hz)addsdzgo @e15ptsingd residue. The
3. gﬁﬁﬁkhfa’wéé gﬁé?&té%g %ﬁé&h%QPqtélgg#Q. £g£ organic
t e met hy

1.53(3H, d, J=6. 6Hz
3- mbanex \was pashdd (WiRp- boxheEuﬁﬂdhethQQQraibhyhﬁder reduced

h t %
P eREEY N S Sed! it o MR L Pod [ 380Eny
conpghund (150 migj ABRyabbdehnad of aod eyl adefate( bolution

hyd hyI henox - 3- net hoxybenzoate (660
obt Lﬁ%aﬁ Ctﬂ&y TORYLIQVREEEH MER SERMEEDC n%;w mixture

7. Teasl . si@(:ﬁé&l Mor 1. 8- Ind &neH B‘Eclpﬁ:a&Qd6c17§)§t?aU’sn%ere
4.87(1H, q, J-6. 4Hz) . 3.91(6H, S}, 3.60- 3.50(L1H ),

3. z&?léezstﬁqu?mfﬂ@ris:@ 10The, qﬁtazze%crs@tﬁ@elwm added to
2. @On&x59£é%fﬂt'olt].ler‘}t§ a]nd49£~l3'5kmn3¢us sodium hydroxide

15 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 , Sppm, 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).

20 MS(APCI,m/z) 182 (M+H)".

Step 8§

methyl 4-[2-[ (1R)-[{2R)-3~[[{1~(3-fluoro-4~-methylphenyl) -2~
methylpropan-2-yl]amino] -2~
hydroxypropoxy]ethyl]phenoxy]benzoate

07 TN F

o H

00 4o

Methyl 4-{2~[(1R})~-({ (R}~

25
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io Step 4 net hyl

4-12-[1-[ (2R -3-[[ 1- (3-fl uor o- 4- net hyl phenyl ) - 2-

nmet hyl propan- 2-yl ] am no] - 2- hydr oxypr opoxyj et hyl | phenox
y] - 3- net hoxybenzoate / M8 Me M| O~~-~NF OH N ~e.

COZMe is In the sane manner as in Step 8 of Exanple
2-1, the title conmpound (189 ng) was obtained from

ﬁethqﬂlﬁ&nyEMéKthyﬂéthgi[ﬂhéﬂﬂgyjﬁéﬂidﬂfﬂ Wﬁb@Q&M)%bhylaed in
phen 1:ﬁ\é]genzoa e (146 obtained in Step and

(FEPudr 29 VR er 1T Ben e e o BlBaRtro-1 -
(89 H@hygﬂﬁeﬁiﬂquLm(e:%afg}r%?Q g%lmgnelfé% Z'ng]] cbtained in

1H NVR(400M-z, 6ppm
7. 2§t?Pob(as14 it lemstsens:hieeqw ng5 mgssvem ddded. 3Hz) ,

ng%ﬁgbég?iﬁﬁiys?Eg§§3?&%Fk§0Was s?Qr%%§ 5%”%3?warature

1. oéesH-‘s)hrslvs(E& rmhz)il@#@t(ﬂwmbre weSt epmﬁentrated under

freE %?/‘P%?%foé&igu% am no qﬁ%”Sge 5‘?%10 e]rpéé_‘t B%l]fled by

phemdkida g8i colunat Imxysiaetugna@h@cmem.e ME‘.h_l)v’E @ertlélt&l 1-
ane nhanner as in Step

OH EL% oIl Ln t g

Exafpl @ 2221 pdang e 8 Hoso grhbe (D tr%&)lev\&%‘“l?%’lnﬂl hELR

fo amg)net hyl 4-[2-1i -

[(215)—5:3&{40%»4%3 E;',#n?rc%ci;”%t g%l(gi?ec?ytrlgs %Hr;?t nylpropan-2
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-

15 2.80(3H,m), 2.22(34,s), 1.40-1.20(9R,m) .

MS(ESI,m/z) 510 (M+H)"*.
Step 9 .
4-[2-[(1IR)-[(2R) -3~ [[1~(3~fluoro-4-methylphenyl) -2~
methylpropan-2-yl]amino]-2-
20 hydroxypropoxy]ethyl]phenoxy]benzoic acid

ol I

Lo

CoMH
Methyl 4-([2-[(1R)~[(2R)-3-[[1-(3-fluoro-4-
methylphenyl) -2-methylpropan-2-yllamino]-2-
hydroxypropoxy)ethyl ]phenoxy]benzoate (185 mg) obtained in
25 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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25 yllam no] -2-hydroxypropoxy] et hyl

] phenoxy] - 3- net hoxybenzoate (180 ng) obtained in Step
4. ' H NVR(300MHz, 8ppm DMSO-d6) 7.70-7.45(3H, m,
7.30-7.10(3H,mM, 7.05-6.85(3H mM, 6.75-6.70(1H m,
4.81(1H,q,J-6.0OHz), 3.90- 3.70(4H, m,

3.30(2H,d, J-5. 1Hz), 2.95-2.60(4H m, 2.19(311,s), =20

1. SBI(TB:-i-lmﬁlxﬂuaﬁa Wdz) stilrO8{ G $hom MdeSkatizd AOGMH) | .
les 2-3 to 2-36 Exanples 2-3 to 2-36 were

obt 1SREG PR IEE tHRe BXaesentratethgngdep, rém@eﬁesaﬁslre and
gr eots%owtaﬁe‘éa%ﬁdéé 20 dg{)ué%G wlfth L{wegze'ﬁ L 10% Agueous

. FEtELC japid, eplutiior Aa@ Nicﬂhd,NaNd/ Dhen tsiting- 1
r @p}ec.‘l_p @a\é %s CO].:L)S.ecfedl IFY ?flhri:géfﬁhNtio lggyénv %e fi):litle

~n~
.{chmoumk(ﬁ.@zmdl.t -1 mI tC : r O toMNIA O m
F' NN NNzm

N b1
v o dadle g i 17 @3 Gina J-spmer, N A

'7155(1%,8y=7 "5Hz) ., . T.4N7.25(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),
1o 3.24(2H,d,J=5.4Hz), 2.85-2.55(4H,m), 2.19(3H,s3),
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-
15 methylpropan—z—yl]amino]—2—hydroxypropoxy]ethyl]phenoxy]~3~
methoxybenzoic acid
Step 1
methyl 4- (2-acetylphenoxy) -3~methoxybenzoate

Me
0

CO,Me

20 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.

25 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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10

15

20

"f: nko mI v-" 11l "nml ml
~t W Weliy] 4nf @ (Nehddroxiethyy N pherbxyl - Bk fokybdniodRe

mliDa., ID%$1cJ. t3
0 IDNNV N (D

7 0 LOLL 04l o
mDWV2 hr -
D71p NLDNOOO
r Noi ro 04 kk\ wz ™M V
LA Y M\él\il: 01B'LE"}\élhy (Aol Beghle=s: 1
ke Sddsden compennd v(lnﬁt?oglw xvlx mN 11

Og4 - 17 mmulMxtQ ontoto .rOnorxi --.xi IE
NonoOrl IDMNO I .

10 A
Me

OH

OMe

COMe

Methyl 4-(2-acetylphenoxy)-3-methoxybenzoate (1.24 g)
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 mqg).

"H-NMR (300MHz , Sppm, CDC1,) 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.SHz), 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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NOS .-d ~. .. NO... NE m NNpa OI[lILn Cl Q00
t/0 trot/ Ukep ' dmM~ NO r) mNON MNNEM N
al x X X X X - XX~-,rM MHN x Nr | " -I
NNM H - 1rONr . -l Hr HMWWMH Lt fZ 1 2 In 1 | |

I 1 tqg tql I M fl | otoolLo~rd4l r -O. a'r
to M to O-0 o Wto to o oe W xOfor MM- | rOr tD
tON v-- | WMipMel M Ino MOM - . to nrari.~

XxmmrrcM - rM-1.-1 Z xrrrvMm ~ov, p g AI 10zm
~ 0O MU mm UUuto Lol r NNI1INN

CO Me

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

5 Step 2.

10

15

'H-NMR (400MHz , Sppm, CDCl3) 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
Mo
e LI
0 N F
/”\E;/“\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]phenoxy]benzoate (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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M~" -- 1 12 Mr-I XxXNmmO) I I vmN . f7 ..h". tx
F. O N d 10") x MNr M ."t ~ bt ~i v] r oto
b M. oLt Lttt b U Thr-1 NmQ E
otn to VNN h m m.Or: ~ +rtn Mgyp. e-1+ Q +xX

+..Y. -Ir Nk Lo T[) M. ~ .-1 ..~yy rd MNM
X ~r24\1- r-1-1-1 .-.x 3N~ ~N1 (Nmd ~NM-~M

Mu"~6Mm tp M Eo, Ew~cr tANXNNMNM Nrr
M r i ‘HgNMR§400MHg, SHORNIODICA )7 7-. 65~ . 4%( 3B, ) x 11257 ODK 3, m) ,

1114 g :5169764\6/‘/ Yal by (M, NsDBT L)t e G0 B .HO
NOto N C ~.'mil'(v VNS Yy N o %19(%(06[% X7
F'4'3.70 (RH Nty B 40— H 30 (2H, MM, t D. §5H2a8B (HHHIC) 2N23 (38,53 ,

R I AR
Xrr MSHBSY AnfizlE 540 (M+H) *
Step 5
4-(2-[1-[(2R)-3-[[1- (3-fluoro-4-methylphenyl) -2-
methylpropan-2-yl]amine]-2-hydroxypropoxylethyllphenoxy]—-3-

10 methoxybenzeoic acid

e
YN F

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~
‘[IZR)-3-[[1—(3—fluoro-4—methylphenyl}—2~methylpropan*2—
15 yllamino]-2-hydroxypropoxy]ethyl]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(34,m), 6.75-6.70(1H,m), 4.8l (1H,q,J=6.0He), 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.

<5
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5.5iz), 2.8%2.62(7H|m,
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H NVR(300MHz, Sppm DVBO- d6) 7. 59(1H, d, J=8. 8Hz),
H C CH CH 7.39-7.26

7.54(1H,dd, J-5. 5, H C 1. 8Hz),
(2H M . Fi ~r 7.18(1H t,J-8.3Hz), q O
7.03(1H, dd, 6.6, OH 1.5HZ), 6.96 2-31 6.88(3H, N,
0.016 6.81(1H dd,J-8.5 O 2.6Hz), HO O
4.68(1H, q, J-6. 6Hz), 3.74-3.62(1H N,
3.28-3.16(2H M, 2.87-2.64(7H M, 2.19(3H ),
1.34(3H,d, J-6. 2Hz), 1.08(3H L 31, 08(3H s) MS(ES|
mz - ' R ﬂﬂMI—I-/ ann‘} D!\B
Ode) 7.B7(2H t,J=B. 8Hz) HNC 7.40-7 '%7&
CHI| Chl.|7.22-7.13 (2H M F ~/~O 7. )@P %ﬁg) H
Si [6.98-/6. 91(2H, m), 2-32 O 4. 71(1H, ¢, = %%?
3.81-3. 70(4H M, 8.08(1H,dd,J=8.5,
H,C CH, CH, 1.8Hz),
: 7.56 (1H,dd, =7.2,
F ﬁ/\g/\o 2.0Hz), 7.36-
OH o 7.27(2H,m) ,
7.17 (1H,t,J=8.1Hz)
2-28 O,N , 7.01-6.90 (4H,m), | 0.003
4.73(1H,q,J=6. 3Hz)
, 3.85-3.75(1H,m),
3.26(2H,d,J=5. 5Hz)
HO™ "0 , 2.90-2.63(7H,m),
2.17(34,s) ,
1.35(3H,d,J=6.2Hz)
, 1.08(3H,s),
1.08(3H, s)
MS (ESI,m/z)
541 (M+H) *.
'H-NMR (300MHz ,
Sppm, DMSO—d;)
7.70 (1H,d,J=1.9Hz)
o 7.56 (1H,dd, J=7.6,
2.1Hz),
:I::lffié*% CH, 7.41-7.29 (2H,m) ,
F Ny o 7.23-7.18 (2H,m) ,
& 7.08-6.94 (4H,m) ,
2-29 o 4.72(1H,q,J=6.6Hz) |, o4
3.90-3.74 (1H,m),
ON 3.27-3.23(2H,m) ,
3.05-2.71(7H,m),
HO™ "0 2.20(3H,s),
1.35(3H,d,J=6.2Hz)
, 1.12(3H,s),
1.12(3H, s8)
MS(ESI,.m/z)
L 541 (M+H) *.
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3.29-3.17(2H,
2.19(3H, s),

1,12(3H,s) MS(ESI,

8. 09( 1H, dd, J

7.58(1H, dd, J=7. 4,

m, FsC 2.96-2.67(7H,m), HO O

1.35(3H, d, J=6. 6Hz), 1.12(3H,s),
, 564 (M-H) ' H
NVR( 300MHz, Sppm DMS  O-d6) 8. 22(1H, d, J- 2. 2Hz) ,

ni z)

OH O 7. 16(1H, t, J=8. OHz),

=8.5, HNC 1.8Hz),
F N-~O 2. 2Hz), 7.41 H 7.30(2H m),

H3C CHa CH3

2. 38bIm 587, 03- 6. 90(3H m,

0. 002 688t tH trI——8—4tz) 65 HH-e6-2Hz)
3.84-3.71[1H M. HO 0 3.20-3. 20( P obs ]
2.91-2.63(7H, M), 2.17(3Hs), 1 7+ BPRS 4 P1SO-
1.07(38,s), 1.06(3H, s) MS(ESI 4.( 181
Tablle 60 { H NVR(300MHz, Sppm Dws(gﬁ(@fifgd%%d?z’
7.79( 1H, d, J=1. 8Hz) , 1.8Hz)
H,C o
! H,G. CH, CH, 7.54 (1H,dd,J=7.3,
" N 1.8Hz), 7.35-
u OH /D 7.23(2H,m),
2-30 o 7.16(1H,t,J=7.9Hz), 0.003
ol 6.98-6.85 (4H,m) , '
4.74 (1H,q,J=6.2Hz) ,
3.83-3.73(1H,m),

HO 3.27 (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)
¥S(ESI,m/z) 530 (M+H) *.
H._
NMR (300MHz , 8ppm, DMSO—
dg)
7.59 (1H,d,J=8.8Hz),
7.54 (1H,dd,J=5.5,
HC 1l.8Hz),
:[::Htizég cH, [7.39-7.26(2H,m),
- ~p 7.18(1H,t,J=8.3Hz),
z ’i]::] 7.03(1H,dd, 6.6,
1.5Hz), 6.98-
2-31 6.88 (3H,m) ,
6.81(1H,dd,J=8.5, 0.018
cl 2.6Hz) ,

"o 4.68(1H,q,J=6.6Hz) ,
3.74-3.62 (1H,m),
3.28-3.16 (2H,m),
2.87-2.64 (7H,m),

2.19 (3R, s),
1.34(3H,d,J=6.2Hz),
1.08(3H,s),
1.08(3H, s)

MS(ESI m/2) 530 (M+H)".
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7.71(1H,d, J=8.5Hz), 7.53 (1H dd,J=7.4, 2.2Hz) , 7.
7.16(1H,t, J=7.9Hz), FO02- 34Fr

7.22 (2H M)
6.98-6.87(4H, m), 0.006 4.80(1H, q, J=6.6Hz),
3.81-3.71(1H ), 3.28(2H, d, J=5. 5Hz),
2.85-2.58(7H ), , 2.18(3Hs), 1.36(3H, d,J=6.6Hz),
1.04(3H s), 1.03(3Hs) Ms ES| .mz) 514 (MH'. H
abéecrél.l*‘ 7.90 (2H 1) ,

NVR(400MHz, Sppm DVSO- d6) G
7.6@- FI =V="7.20(5H Ny, 7.05-—0 0%

25-3.15(2H 1), 2.80-2.70(2H ), ke
6p-2.50(2H, M), 1. 35-1.30 (3H m |7

3.
2.
M5 ESI mjz),&16(MrH '. H NVR(300MHE, Spam-MeGeu,46)
? H,C, CH, CH, 7.22-7.13(2H,m),
F NN 7.09-7.02(2H,m),
H o &y /i]:::] 6.98-6.91(2H,m) ,
o 4.71(14,q,J=6.4Hz),
3.81-3.71(1H,m),
3.29-3.17(2H,m),
2.96-2.67(7H,m) ,
2.19(3H,s),
1.35(3H,d,J=6.6Hz),
1.12(3H,s),
1.12(3H, s}
MS (ESI,m/z)
564 (M+H) *.

2\ y y - I
4. 66(1H, d, J=6. 4Hz), 0.011 3. 70- 3. 60kl IBomnz, sppm, oS
&)
. 572856 O=-BuB 1, 1

34

N

0.014

IH__
NMR (300MHz , Sppm, DMS
O-ds)

.22 (1H,d,J=2.2Hz) ,
.09(1#,dd,J=8.5,
.8Hz) ,
.58(1H,dd,J=7.4,
.2Hz), 7.41-
.30(24,m),

.16 (1H,t,J=8.0Hz),
.03-6.90(38,m) ,
.83(1H,d,J=8. 4Hz),
.65(1H,q,J=6.2Hz) ,
.B4-3.71(1B,m),
.29~3.20(2H,m),
.91-2.63(7H,m),
.17{3H,3),
.33(3H,d,J=6.6Hz},
.07 (3H,s),

.06 (3H, s)

MS (ESI,m/z)

564 (M+H} .

H,C
T e o

2-33

r—-r—-v—nmmww.hm..,,qqmqpmm

0.002
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7.88(1H,s), 7.80- p HO7.20 (6H M , F qg'y ~O 7.03
(1H,d,J=7. 8Hz) , off 6.87(1Hd,J-6.6Hz), 2-36
6.67(1H,d,J-9.0Hz), 0.013 CH, 4.68(1H, g, J=6.6Hz),
3.70-3.60(1H, M, 3.30-3.15(2H,n, HO O

2.70-2.50(4H, m, 2.31(3H,s), 1.40- 1.20(3H nm, 1.00-
0.90(6H m MS(ESI mlz) 530( I\/H-E% 182 Experi nent al
Exanpl es The bi oactivity of l‘t’:oq{)pound of the

pr eﬁ{;nt nvention was exarm neoLivg tests.—Experimentad
|

Exanpl e 1{ 5 Eval uati on of ant agq m“@@gt§% Bfso-
cal i um rgceptor using reportefggene Luciferdse ¢

and (human cal ci um receptor cDNA|wef£(1 At §00ue6d i nt
a cgll strgén derived fromrat adrenak,boy=d. rsangf,or m
thelcell s, a & iy ansf ofted .,Elﬂ_’ﬁ(l‘ﬁ@ﬁ@ Je=7l qur ed 1
in a nmedijunk i CHIEHRR) NI NgR4-. 5%

di allyzed (horse ser timand Oﬁ'jb/aﬁ.izml(yzad) bovine feta

O

serlip) . A dinmethyl sul fox]de sfof.ui(dH, camt’abRENg a

t esf zéaﬁround at 0.1 - 1 oM s 6 08 7 (4Hed) 100- f ol |00. 006
e .18841H, xdrrpottz! gr oup
I

with the|nedi um and adde th
(final ncent3-4irdn’loflH1m) di met hy

at 0 pl jper well
sulfoxide is 0.1%. In t'Re Qand 3mBRAAH. ad=pnSHost
i sul fo> |2d556345l§t(88 -00- f ol d

conmpound| group, di net hyl
'&ug and a bl ank
S GnP 5

with mefiumwas added to a con
’ITEdI um

group. Then, 50 mM cal ci um chljgr
wag added to every well excepiiiit ( ‘Jhk group at 10
Al Jper well (final 20 concentr é d
5
; @u@%i)cl e

al gne waj =
forl 4 hrls, luciferase substrat CNMP(200MHz , Sppm , DMSO-

dg)

C!

. 7.90(2H,m), 7.60-
F:[::Et)fﬁi\v,\o N 7.20(SH.m), 7.05-

Ny 'ﬁ]::] .90 (4H.m) ,
.66 (1H,q,J=6.4Hz) ,

.70-3. 60 (1H,m) , 0.011
.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} 516 (M+H)*,

2~-35

HO™ o

NN W W g

L

H_

NMR (300MHz , dppm, DMSO—~
de)

7.88(1H,s), 7.80~

DO e A
. H,d,J=7.8Hz),
F H/\*/\°:?;ft] 6.87 (1H,d,J=6.6Hz) .
2-36 o 6.67(1H,d,J=9.0Hz), 0.013
CH, [4.68(1H,q,J=6.6Hz}, )
3.70-3.60(1H,m) ,
3.30-3.15(28,m),
2.70-2.50 (4H,m) ,
2.31(3H,s), 1.40~
1.20(3H,m}, 1.00-
0.90 (6H,m)
MS (ESI,m/z) 530 (M+H)". |
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added and the luciferase activity was neasured with a
phot ol um noneter. The inhibitory rate ($) was
calculated fromthe obtained neasured val ues
according to the followng 25 fornula. neasured val ue
nmeasured val ue of conpound - of blank Inhibitory rate
($) = 100 - group group x100 neasured val ue neasured

val uBxpérnastitaQ! Examb1dd ank group group Based on the
results, t n tratio | C50) showi n 0%
inhibitoriﬁga?goaggrvg?%Pgiﬁ?ﬁ?d%HSUngﬁgt CaPEE ¥ wn
in 30vernsonf erenexdniorddbiatdses.1 to 60. 183

Expegi t al | e .2 _PTH secretion action The test
conpo qﬁﬁ?tgigggvxﬁﬁthistered to 5 to 9- week-old

med eEGN vaation(&hadl®RgoRiveic keRaBn G chiant Abdbr Psing
20 hr, using a solvent (0.5% nethyl cellul ose

sol WiTR5Feat 98P dose of 1 ngy/5 m/kg. A solvent alone

was or al | ¥uaafd fust ongr
o 5 keSS netay) SR il Bled Qi TunE QL bl Bl Vere

at P9tkpduced igite, aseellristrann dfivedn fadbmaratt hdrenal to
admn, sk QL] 0 test io €O nd, .and serum wa

obt ai ned. T gﬂls?egcﬁ%wb%ﬁ%%con%e% ag%t f’ﬁﬂéﬂ@%&ﬁ@agﬁf%a‘m tured
Uei g aateddhid HBDSA Kirl2( ASR1h 38n+BEAEEd @NGRSHialykRE horse

xoderan Uit B8R ol b e, et hpthmivadh dizgchyl
a deskbfw@iidR0 sBPhbid /dogthnthlaMicbdt cdhpduast at lw.tl_le?: 10000

PTH secretion enhanci ng effect was not observed:
cH3*M was, dijpted\100-£ _§+prhthp|mggkpm B84 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 tc 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
photeoluminometer. The inhibitory rate (%) was calculated
from the obtained measured values according to the following

25 formula.

measured value messured value
ofcompound - ofblank
rou reu
Inhibitory rate (%) = 100 — BTouP s x100
measured value measured value
of control . —  ofblank
group : group

Based on the results, the concentration (ICs,) showing
50% inhibitory rate was determined. The results are shown in

30 the aforementioned Tables 1 to 60.
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Tabl e 61 Test Serum PTH concentration (pg/m)
conpound 15 mn 30 mn 60 mn 120 mn later |ater
|ater later Control group Test conpound
adm nistration group 1-1 13.22.6 18.01.5 14.63.6
15.92.7 43.92.0 25.03.2 17.92.0 14.81.6 1-2 8.81.3
12.50.6 13.42.7 13.01.8 28.55.3 27.12.3 10.51.3
12 4Bxperinettl] Sdxatple. 20. 6 13.42.7 13.01.8 23.81.6

§?? 9.50.5 11.6Q0.9 1-6 11.92.4 15.91.0 8.71.2
9 42 SPETEEIeN PS8 10.01.7 8.30.6 1-30 14.91.3
14.52. 7 18h82¢dstl Lohgorn 2 -
13.80.6 Experinenta ot gqra%eoga%ﬁ%%&ngé%?%%%ﬁtgct |%°n 7
The Y& od8 i EFPnastdr @ﬂhlayrlaa nlam@t élaednt olrE .0 of@sted for
weelkogo r
f ast edlhfg'o:r@é (?SQ E@iﬁg{%&a%go i‘g@‘pdr?eet ﬁ)‘?ﬁ?’tlom at a
cel [dgSgsef sbima/Som) /led. A sh)ls:@nmf alom@/u&srrbtkgly A
sol rally_ 1o adm nistered to t
con%?%ﬁngéig%%d\g?ga& osé’¥’5f %?ﬁ?‘ﬁ?gatﬁ’\e o84 BSdgv%]s/kg The
dr alwhodd orasgt kizatai froreitheatald vidif, S0 19 mialt#6 min, 60
adn}ﬂgrllst raa n of the test conpound, and serum was

obt ai ned’ e min AfHEETERS AAERLE AR BIPTWRS FResERSEd

US| agnﬁcﬁind?ThhnELéei‘&m kbt dABLeRAMMRLOSEHENGAS) - The
results are shown in Table 15 62. 185 Table 62 Test

Ser TAAISPHT b MCR ffaSaPPaRuLgsh /s Ry ToiRIENELISA it |(Amersham
30 midydiahess) Conhg oéesq;ﬂgp%&}&?%g“@g%%le 61.

adm ni stration group -
As a comparative example, moreover, the following

compound was used at a dose of 30 mg/5 ml/kg in a similar

15 test, but a PTH secretion enhancing effect was not observed:
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25.12.3 19.10.9 Experinental

Exanple 4 5 Metabolic

enzynme CYP2D6 inhibitory activity Using a netabolic

enzyme CYP2D6 i nhibition neasurenent
Bi osci ence) and followi ng the manual

kit (BD
of the kit, the

inhibitory activity of the test conpound was neasured.

the enzyne activity show ng 100% at the test

As
conpound-free, 10 the concentMadtieo6l showi ng 50%
inhibition (1C50) was determ ned. The results are
shown in_Table 63 and Table 64, wherein ">10" neans
over 10 pMstTafl e 63 Tséfur@@mouaﬂcé@%t(lgm [Pg]/'miy >10
1-59 310 1-26 P~10—1=2+¥ 32
1- 34 H1P"PPLEE 5185 miy3 1@0 &ugg 1060 1igg >[10 129 min
1-80 310 186 Tablg @4 Test PM| 2-
>10 2-20' >10 Evpnrl ne | lIyarmI nggfért of lgter
concomi tant adm ni strati on of cmttrodogpommd and 5
estrogen on bopé resgr%l on anGdl-’IH SECTetipnThe
13-We§§k old ovhriect ARF Y (FPIERET AR FALIPY GG R
groups ofi-d cont1®l2igreup Q& P 5N)|. AN e3SLE0dCN 5 94p 7
adm ni st r at i onfgroup—tGotp—Byr—a—tfest—corpouid
43.9+2.0 25.0%3.2 17.942.0 14.841.6
1-2 8.841.3 12.540.6 13.4x2.7 13.0%1.8
28.545.3 27.1%2.3 10.511.3 12.441.6
1-3 8.8+41.3 12.540.6 13.4+2.7 13.0+1.8
23.8t1.6 25.1%+3.9 9.510.5 11.6+0.9
1-6 11.9%2.4 15.941.0 8.7+1.2 9.4+2.1
28.946.9 19.243.1 10.041.7 8.3+0.6
1-30 14,941.3 14_5+2.7 12.9+2,1 11.1%2.2
26.112.3 24.24+3.3 18.2%1.3 13.840.6

10

15

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

62.
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adm ni stration group (Goup C), and a test conpound
and 1o estrogen concom tant adm nistration group
(Goup D). One shamcontrol group (E group) subjected
to a sham surgery was al so established. Estradi ol was
di ssol ved in 5% benzyl al cohol-corn oil and

subcut aneously adm nistered to an estrogen

adm ni stration groups (G oupTBbaadsZs oup D) at the .15
dose of 10 pg/kg. 54 Benzyl al cohol-corn oil was

subcut aneously adm nistered to groups (G oup A and
Goup C} freetfrorh ade@!:ﬁrE r B %n@én@fﬂttﬁggeg}og/mq

wno crianand

compound of Exanplfe I—-was—stspene
cel I ul obe <BPEERSN | andSorin | hatgani ni st er3d¥dmio lgéﬂl:ﬂ;ps

(Goup C and Group}ﬁD) to 20 be %gﬂ}_ tgeﬁreg vvltg ttnﬁ
S egar s e

test cofrpound at the .dose of 3

groups [(Goup A ang GTasp Bamﬁdneﬁl faﬁmrmlsaﬁm1:Ibﬁt¢ﬁupon
of the fest _compoujd; 0 5‘VOTIBlllyI ceitutose—sotutton
was oraj |y Zdfi ni stered.13{*8ag 13 ffom t hd7 8332 of

the adnini stration the252§iglgod s drawpg i fxgegch

+ + H
group fromthe—tai veHr—ahRe—Serdi—was u”t a-Red-

ICTP which is a blood bone resorption marker, was

gﬂ{gﬂiﬁ B8 cially avail able ELI SA kit
aps ELI SA kit Nor di ¢ Bi osci ence Di agnostics).

Iﬁ Metabalde eheyrom GN&’QDdrmmmbyt ameiviiay t he 30
TH at d , trat
et oy B e NI Gt B SRTRIL S R i rement

vei kit WBD Béborience) abn@diElliowi hgt £ maRGaD.od5.th@. Rit, the
1, 2.and. 4 hr | ater, and serum was obtai ned. For

ser urh*%lrl?fﬁ" Kt OF Stheo RSt cFomRApng, WY Aisasured saAs
Ki ttHe' bﬁ&yméﬂéﬁﬁivEIbi§ﬂdﬁiﬁgk&bb% atS thAM QDI GRboMRS-free,

used. The nmeasurenent results of blood ICIP are shown
n GPECHELLATd op hehaw igwd SPY HLpbidbd i enehiCsslesaist s ar e
Shtekmindfbl fn@ﬁr k |

conceﬁt rlé?l on (ng/ rﬁs Qtéa%%% sigfg g’?%.'éfi%%uan%'llable 64,
20vb8geil8 “>10” means over 10 uM.

Table 63

Test compound ICse (uM)
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

15
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Goup C 26.103.45 Goup D 21.773.34 Goup E 18.842.
356 neantS.D., n=5 188 u7 IO NOLnto Nr LI W'C
NtO rA 1-1 11 ii +1 ii M~MOy colnW-H 710
tOit WLOwIniInro Ne cli d ") coW dON
"--I Nri r NNO NLO rrl ru7 Mdl '"-1 W OM

aHO x-Hm cli -H o.-1 mQ) ) torr

Table 64
Test compound ICse (M)
2-5 >10
2-20" >10

Experimental Example 5
Effect of concomitant administration of test compound and
5 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
10 estrogen concomitant administration group (Greoup 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

15 dose of 10 ug/kg. 5% Benzyl alcohol-corn oil was

subcutaneously administered to groups (Greoup 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

2¢ be administered with the test compound at the dose of 3 .

mg/kg. As regards the groups (Group A and Group B) frée 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
ICTP, which is a blood bone resorption marker,

25

was obtained.
was measured using a commercially available ELISA kit

("RatLaps ELISA kit”, Nordic Bioscience Diagnostics).
In addition, blood was drawn with time for the

30 measurement of blood PTH at day 16 of administration. The
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.H11 M4 MMU a r N pCNN=~1I U(+) ri Nco
o.-lrFUmMN -H+ ml1ll pp 117 Inr CDr-1 u) co
wto W xalnMI EV arnr Ln Sad, Mo M Nii
Ln 41 NNNIntOM ONM~Ar InMO In WWtDCN

N 1wWdInl-H-H ) ON OVy Weq-1 NWN MM
blood was drawn in each group from the tail vein just before
oral administration and 0.25, 0.5, 1, 2 and 4 hr later, and
serul_n was obtained. Fer serum PTH measurement, a

commercially available ELISA kit (“rat intact PTH ELISA kit~”,

5§ Immutopics) was used,.
The measurement results of blood ICTP are shown in

Table 65 and the blood PTH measurement results are shown in

Table 66.
10 Table 65
Blood I CTP concentration (ng/ml)
Group A ‘ 29.211+5.14
Group B 20.93+3,18
Group C 26.10k3.45
Group D 21.77+3.34
Group E 18.84*+2.356

meantS.D., n=5
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aaaa o0 OwOUOca U? c~c7 C9 189 Wen
osteoporosis is to be treated by increasing the blood
PTH concentrati on based on inhibition of the action of
cal ciumreceptor, the conmpound to be used for this end
shoul d have at |east the follow ng properties. 5 (i)
The conpound has a sufficient antagonistic action on
cal ciumreceptors. In other words, the conpound has a
sufficiently low I C50 value. In the specification of
W)99/ 51241, it is described, "In general, a conpound
showi ng a | ow+E50value+-n-the assay of oal ci um
receptor inhi 109 5 a gore guperiwrf conmpound. A

conpound show n | G0 val he of: hot T-gwer than 50

AM is consid¢ b berti nact ye. pr ef ¢rdbl e

(]

A

conpound sho C5q§valueﬂof ndt| noré [than 10 pM
nore prefera

pl y| 1 AM  and NS pr“é’ferak‘)’fd thot nore
than 0.1 M

i i) ¥dninisstratBdn off {f conpound
results in a Frcrent—nerpase—{a—the] Bl ood PTH
concentrati on. ifi) Tae tipelcoylise cengentrations in
bl ood after ' istﬁ%tion“b% t he |conpolind are not
sust ai nabl e. _g'rabE& t hg PTH®oncertfati on returns
to the |evel e 2 Adni fijstraijon &n 3-4 hr after
adm ni stratijonjo the“f:onpaund.“MJreoVer, it is
preferable tjo sat{sfy5the fgljl owing tw8 | aspects; (1)
Adni ni stratijonjof |the cpnpound deep not (i nhibit the 25
action of bgng[resorptipon suppresspnts_guch as
estrogen and&{hellikeg.| (2)oThe BTH sesrletion action
of the conpoyhf i not inﬁ?biteg by home resorption

gh) as figtrogen afd theilli ke. 30 By the

suppressant $75
result of thé& test shpvi ngdboved lit i&|obvious that
t he conpounjzb# tlhe pggsent: | nvent(i onhas above
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menti oned properties. As regards (i) ; as shown in

Tables 1 to 60, the IC50 190 val ue of the conpound of
the present invention is not nore than 1 11, and the
conmpound has a sufficient antagonistic action on

cal ciumreceptors. The conpound of the present

invention is considered to be preferable in view of

the |1 Cso Bhemlasteopsreoeiarndstéibe traatelomn inecrédablms the
61 a he serum PTH concentratigon 15 mp |later .

s TGPt 1 SonSSlotBeR b SRR Bt dtn B prion of
1. 8 t¢talmismhrgbestdrc 0RRe Udsnpathar €b bd Thledt BaA @Rt bAd ,

and the coppound of the present 10 invention has been
conf?lﬁ’r‘éé gg"%eﬂ/‘é Leastpkhs Folbaeing qzopersiedr onot i ng

acti@n. The ESMPIIR hhkid (513318 1ON At aldhh §t 2 acPidh on

secretion by the conpound of the presént invention
r eadRGLem pefersrrs15 In athex sorddni Mhetgapond has a

sh arsﬂ'ffiéf&tf‘lﬂ% qdt E'@s% e 1 Qﬂgaéﬁl&é’{ é: i8n tt.n‘.e

bl ood PTH concentrati on of before nistratron in
aboWP23/5121hr it| isidessirdhedf r'dm ghheralspecomphiaid tshewing

COmRo t resent invention i.s. superior. ln...
cogtgrgg‘?,f%% Jajﬁru%sg t -6t 3FREY r Y BT ST b’ir’}ublt"r
RPSigla3ncofe shperbéercompeund hea seiprivned sR6eimt RANIEY value
pr ogPtljlor{g action of NPS-2143 was confirnmed. As regards

(1) *F FESASURTI FPathmlerlsis compifexesh tr bendnagiafr A
conprefergb0d Peshiijt@t 8Howd a8 IBAVSMLSY rRR0méALE than 10
cont.r ol Fg__roup reveal s an increase in | CTP due to ovary

enuéfeBPF8rPrefrsaddy Lot eRimes Grefedablndot more than

resprpt,mon. 25 This increase was suppressed by an
xclusive adm nistration of estrogen, and concom tant

adnidi) speminint et ipraekh| thel cdmpalind mesudhowrc hangétidient

th LLLLY: T u f estrqgen, As regards (2);

as e'Lsr)l %g\%é% nml'gg’l%egg%‘,?éfp r@r ce"or\}\%ean%gtlaf’f ference found

i n (BLobJITHRT Hival-ueubed aoecathttatiishsalhopl &l A€teeen

eagh group. By exanmination of the changes with tine,
i nc?rélgréleéﬁoﬁ?tﬂi?{’ao‘ag PTIS FREPARY GBEeRE SRt SRPHgen
exoksbiatly , adAk PP 'cdnc8RtrHMlondrb£8415d tiPRBL 18188 ore
Lyas _opserved in
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
25 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.
30 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 ICs,
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both the Exanple 1-1 exclusive group and Exanple 1-1
and 191 estrogen concom tant adm nistration group.

I ndustrial Applicability As is clear fromthe
above-nentioned Experinmental 5 Exanple 1, the conpound
of the formula (1) of the present invention has a
superior cal ciumreceptor antagonistic action.

Accaordingly, .the conpound i s expected to be useful as
2t REPHBETR e FREPTHIY it GRS CRYSREBIbBYR OBy 15 not moxe

abnaneal 1 28| ahtd MK RASLAGH Shass 4CBLuEEI OLROBAEASdSistic
hypopar at hyreosi s, 10 osteosarcoma, peri odont al
di s@55LO™ Bh &L PRt iRESPte%E eodRe heerapndcepf giie present

rheﬂﬂﬁéﬂ&ﬂ%m@&&h&éﬁéfﬁer@ﬁggg'55 ﬁi@%gﬁéﬁﬁe Qanié& of the ICs,
E%percalcen1a, aut osomal dom nant hypocal cem a

r KeHs®oNn' s di sease, dinentia and the like. As is

clear frqm ' .al, | es, 3, -t he ound
of 15 the pFé %ﬁégﬁ%ﬁéthg%n %g@ 3§t€§%;§5a9§ ?ﬁ%ﬁag? the
Secsefun FTHpeconmntrg tach | 0h miantatsr ivasclledr3 f¥ admes

Ex ,nental Exanpl 4, it has tabal i ¢ enzyne

P s B et -0 Agudy Rth GRS dHishesn gL dRRpund
I s yaareliauhal) thasebohtasl ,a ahhef i dmpouAgd Y ther present
gsteoporosis. 20 As is clear from Experinenta

Exafpie8t5on iase b§eR, coHe mMegnbo iy sor EWeeiods BRH

| Nk BXoA 3R%mBREng Ntidlich . t he  action of bone
resorption suppressants such as estrogen and the

li ke, ankF tnegapPds Eeidet rensaar din Eablhé2oRBEUMRFIstion
23 phhen P &3@Rbnk NYENHO grggeﬂehn&,@n;m %a%xga %eax at

resorption ~suppressantS such as estrogen an
| i Re. mithexfekor admirsistratiohe sharpdyndecafeatshd pheasafiter

kN tiqn_an one resorpti suppressants_such as

es fgggléeﬁ:ugﬁl gt g% ﬁﬁ(g’if’ﬂgc%ﬁgicﬁgfg’gﬁr??mc855‘? & to
beaéntniarebyied fRCtabvetl Dr- GSHROPAOSisScl &) Hiom this

application is based on gﬁpatent appl i cation No.

1183PPG0 583 F e FOMROYaR Lf HRePEMRENHEVERLIAN diF are

hesgluribrCOrROLahesadly, 8l 8" f8Gft L22¢he reproductive test
of NPS-2143 of the reference, the sustained secretion

#0 promoting action of NPS-2143 was confirmed.

As regards (1); 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.

25 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

30 Dbetween 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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CLAIMS 1. A conpound represented by the foll ow ng

formula (1): 4 ORH3CCH3 Rs 12 ~Y RL R-V (2

nw OH(CHOP R7 (1) RB ORRe whereinnis 1, pis

an integer of 1 to 3, RL is a hydroxyl group, a ClL_6

al koxy group or R';, wherein R" is RCOC(=0 O Cl.4

al kyl ene-O- or OHNH, wherein Rc is a Cl1 6 al kyl

gr oW @hqdn @ | K, up, R2 and R3 are the

sane or gié?feorng:ﬁtmg%'géeacmlg{r 1Eiodlr&f:;“e’n “atom a

hydr oxyl group, a hal ogen atom an am no group, a C1 7

acyl am no group, a hal,o C1 al k a car boxyl

group, a Cl.6 al ko& daat é’ﬁ&ﬁgb -6 al koxy

group, aAha:lso cT2ab fﬁink@;iﬁ.‘ ﬂb&k&meﬂtgn@ﬂ &idﬁ)é&lﬂérﬁﬂﬁ,
dro 16a|k| group, a Cl_7 acylam no-Cl_6

afk theocarnqupdngf reodetmale  Hiarkythgmsgpent

a phﬁﬁéﬂtiyhoﬂﬁs éiéGhe§1§£K&nypuﬁorgééﬁﬂ$r QnG5géé;Lt§c

al kyl) am no group, a Cl.6 al koxy-Cl al kyl group, a

rrer%%‘b’t"d‘ gr%%?rdane%n&hgr soppowndhiitsr cxge@mgyi ta be useful

mor pN Q! itRQra R a3uli PS4 rroI di no_,

group, or RZISI(!;LQ%I11 " re Jcc)ilqrsfgg ?é %oﬁkgﬁle 9’ S}r:%eo

gr RF.ciMm hgmea?}ﬂ@sm-, Csbklh an osdygpeorabbm crryp@pauhf:wreosis,

f(atCHZ) séf‘contsao_@e néoﬁ{ﬁgta?dWa%%%oﬁﬁ ?iécture

( CeZrrBaiIGHI)i s-, Chwﬁﬁféﬁgmﬁﬁgﬁdﬁrﬁhﬂlﬁs A éiah\ylﬁb{ tene
r oy HCO- or a
% % Qé%f%eﬁwé?é?g?wc J\H%'P’e?ﬂ AWtos D= b APMiBaAF e each

anhyﬁbﬁgﬂeﬁﬁ OPQQkﬁ)sonxg difseag'ec diféheY 888 éﬁ&“ﬂ&% As
a sul fur atom R4 is a Cl.6 al kyl" group or a C3.

cydf oaledA fgpBuBxPerigeniEl EBxampipdr gu é‘t.oﬁdl@rcmound of

15 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.

20

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

25 the present invention is not inhibited by bone resorption

30

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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wherein RBis a ClL_7 acyl group optionally substituted
by a carboxyl group, Y is a carbon atomor a nitrogen
atom and R6, R7 and R8 are the sane or different and
each is a hydrogen atom a halogen atom a Cl.6 al kyl
group, a Cl1_6 al koxy group,cﬂiIgg o Cl.6 al kyl group,

a halo Cl.6 al koxy group, a | group, a

hydr oxyl group, a cyano group, a nitro group, a

ol S ERES: BORFFSGRERR BY theAbaus doamige (1)

group, or adjacent R6 and, R7 are jOIned to form
- Q(OH) = (}R‘tH: C( - CHECH- R’
-0 (CH2) k2 (C}b) ereln kf

-of 1to 4, X er
3 rgvm o Brssl B (1)
drogih at

and n ispri, then Z shoul 8
a group3ot her than -S02-N(CH3)- wherein sulfur at om R
I's bonded to ring V and a nitrogen atomis bonded to
rMH W @ pharmaceutically acceptable salt thereof or
an optically active formthereof. 2. The conpound of
dt diSnlk, which has a configuration represented by the

f ( OHICCH3 6 i Rz x iY RIRz
épefp%%pgfvﬁb%%Hng%Réo RBR OR5 s mhereln each
nbsla|hyésoﬂpi|gmmhpx1aﬂcugnankoxy group or R®,
phar utl al | table salt.ihereof T
oL ResNLl 68 Ly aecpniableceal Libercolo. e ey
hydTOXWheﬂfeqlmpRGrlQ £1c,6, a1t g3oRpd or é9é3 RcpdtodBcyl

are the sanme or different and each Is a hydrogen
#AXMP-a hydroxyl group, a hal ogen atom an am no

#204Rg R® Glre’ the same or different and each is a hydrogen

atom, a hydroxyl group, a halogen atom, an amino group, a Ci7
acylamino group, a halo C;.¢ alkyl group, a carboxyl group, a
Ci.¢ alkoxy-carbonyl group, a Ci¢ alkoxy group, a halo Ci.¢
alkoxy group, a C;.g alkyl group, a hydroxy-Ci.¢ alkyl group, a
Ci.7 acylamino-Ci.¢ alkyl group, a Ci.¢ alkenyl group, an
aralkyl group, a phenyl group, a C;.¢ alkylamino group, a

di (Ci.¢ alkyl}amino group, a Ci.¢ 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 -8-, -80-, -80;-, -(CH)m-0-, -O-(CHz)m-, - (CHp)me-NH-, -
NH- (CHz)mz-, =~ (CHz)}m3-N(CH3)-, -N(CH3)-{(CHzlm-, a Ci.4 alkylene

group, -S0,-N{CH;3}-, -N(CH;)-SO;-, -NHCO-, -CONH- or a C;.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,

R* is a C;.¢ alkyl group or a C; cycloalkyl group,
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acylam no group, a trifluoronmethyl group, a Cl.6
al koxy- carbonyl group, a Cl.6 al koxy group, a Cl1.6
al kyl group, a hydroxy-Cl 6 al kyl group, a C2.6
al kenyl group, a phenyl group, a benzyl group, a
%s((& g ﬂ&éééé%?ﬁ] ggoﬂrgyphnqr a nitro group, or R2 and
are jorned~to tTorman ethyl eneoxy group, Xl is
- C=GhareCRY is & @i sac¥EQGrouwp icptiBnallgOsubsBRuted by a
-(CHz%g-O, -O (CH2) mL-, -(CH2)n2-NH, - NH
( CHEHROxYL 8- N(CH3) -, -N(CH3) - (CH2)nB-, a
G -# & ke aBoAUPros aitloded! &iedty) efrel gr oup,
ereln m, n2 and n8 are each an integer of 0 to 2,
R & aandl B ameythgr sapeopr adEbierene |8y IBACyisug, hydrogen

Racds, & ti*}é{:iro%%%g r?‘gb m aYci S %l%i g?febtt?é{o@ ¥, Aalkoxy group,

nitrogen ato R7Y&n e sane or
i fHale . ardkydchriospa AyHabygeh:.s atlbmxya dralupgea carboxyl

t Cl. 6, al kyl Cl.6_al k . ,
R linne ik SAPEY ofnsiets YER: et e o2
Rftesrivpc eptdugd| lay cageceptabhekgal dréde) enfdiofc;an

optically active formthereof. 4, The conpound of
R IEmigRGeEaenys BEOYP Y RshUOFFEF gyt Up WBPYR OF
%dagﬁa@éd‘to?@s ghauR? = A RE 26 bR SeHECRLcEldd £r ent

each is a hydrogen™ atom a halogen atom a Cl1_6
al KIKy=G-CiHF Wi ,a -CH=6 (@HkyCHgEBtp, -O XlICH3 x+-©=C- ,-OF ((CH2) xa-
-S—h_eﬁgh,_;SCE-, -(CH2) nL-0-, -0-(CH2)m -, -CH2-NH,
K SK3TUN(CH3) -, nethylene or vinylene, wherein m
IS Owirehn kA2 ilss anCiGtegBé b 2 vRtdylkPYrii@mmrirmeger of 2
cycl opropyl_group, ., R5 is a_hydrogen atom 195 Y is a
car bdn 2t i oS &ThilPEEgER 8?01)41 ten¥ R6, R and R8 are

[P Ahat fAiRHERE A4 Paghel BoBhNHPELE§EN RE&GMB &hd n is
hal ogen atomor a Cl1.6 al kyl group, or” adjacent R6 and

1, then Z should be a group other than -So_z-N(CH3) - 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 c¢laim 1, which has a configuration

represented by the following formula (1’)

4

R 6
) H3C><CH3 v
X = 7
o) N CH R (1")
R

wherein each symbol is as defined in c¢laim 1, or a

pharmaceutically acceptable salt thereof.

3. The compound of claim 1 or 2, wherein
p is 1,
R' is a hydroxyl group or a Ci.¢ alkoxy group,
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R are joined to form-CH=CH CH=CH, a

phar maceutically acceptable salt thereof or an
optically active formthereof. 5. The conpound of
claim1 or 2, which is selected fromthe group

ngL§t&Ng, . 0f ; .
T3] 2R 5 PnEaoF ShFECaen it s e 2 hedkpeen
pm@mana_hydroxyl group, a halogen atom, an amino group, a Ci.y
ScvahAThEb8aBY U XYPERRIHI | RBRRD Y 8517 8 Koncy -
talrbohil 28ip3- & &;( Safhaiey bRt By lpheayky1 2gr8ipya

%Y%E%Qfﬁff Rols- 21RYHr TR 0 o 5z} e BFeENyRe BERYP- 3aneherxy lgroup,
. . h . .
LBy SRt L (b arening FE9 e R, FobhpER. 90U,
S D e i ey,
1[ 2-[ 1= - 3- -(na al en- 2- -2-me ropan-
% yf‘T a?ﬁ:‘né_] %r h'#l%')(ypr gpoxy] et hyl }/phenoxy] %eﬁzoipc
xeids -C=C-,
4-[2-[1-[ (2R -3-[] 1- i nolin-3-yl)-2-nethyl - 2-
#l ][E'Lgm[-ﬁo£S 25 ydr[ E:ggld??;l]z{aﬂh9r¥p¥1@nb§nl%>bénggwp&a}g&hzdm~: -
E??E;ﬁgﬁ%‘ 2R 1@ahildo forehlor ondeduorRphe ! k- &; ML 1ene
gryupantnd] €2+ he trerxylarop arydugt, hy | ] phenoxy] benzoi c
AL IOETOI PR 1R (A0 3 AT GAP BN PRERT ! §E20 HER
pf opana Ci.¢ alkyl group or a Ci;-¢ cycloalkyl group,

ég?/l aérik?ygclr-ozg-er}ly%rt%ﬁpr opoxy] et hyl ] phenoxy] benzoi c

% 13" h1cheBRh-Gub o % ity Wy agny!) - 2- et hy|
Y yl Ramindo RS 2ag dr e yasmesp sry [BdtfferEphepodydachzbs ;& hydrogen
FEP: (3 PAL09SR 20T 2 (Srap iR TERUR PEo2 Sty REESIRS S¥ou.
ng adyhfant gnﬁ schyrdr axy pi oheey |8 o dnp hemecH-cHeyt} ,
enzol C acCl da, \
3 Fé-aFT‘?F%EF&G%l Y 1299 SR15- fhprechePhyRRr a3y
ac¥hilanesgh- endy&s©Xypr opoxy] et hyl ] phenyl t hi o] benzoi ¢
v
Z?I[Z-[Z-[1-[(2R)-3-[[1-(3-f| uor o- 4- net hyl phenyl ) - 2-
t - inal -2 h t hyl
BF L PEORTR 1o 304 dgepropory] et 1
p-L8-11-[ (2R -3-[[ 1- (3-fl uoro-4-net hyl phenyl) - 2- net hyl

fopan- .19
D it =Ry @GR o PEp a6t Y FPPRCHEN - 3, 5-
df idbaReotheagifle or different and each is a hydrogen
4-1 2- 1-111( 2R)-3-[[1-(4-chl oro-2-fl uorophenyl) - 2-net hyi3
BEBPana halogen atom, a Ci.s alkoxy group or a Cie alkyl group,

22y{d a_r@gp_]’- 2- hydr oxypr opoxy] et hyl ] phenoxy] - 3, 5-
Z is -8-, -80-, -S0;-, -(CH2)m-0O-, -0O-{(CH;)m-, -CH,-NH-, -NH-
CHz-, -N(CH;}-, 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,
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di met hyl benzoi ¢ aci d,

4-12-[ 1- [(2R) 3-[[1- (naphthalen 2-yl)-2-nmet hyl propan- 2
- yl]am no] - 2- hydr oxypr opoxy] et hyl ] benzyl] benzoic
aC|d

R B T L e L T

hdR and R® are the same or different and each is a hydrogen
4- 2-[1- R 1- (napht al e | pr.opan- 2
“{ﬂ“] L BESheR, REGR BF poctet Ao (e e PHSASERE RS and
&l dre joined to form -CH=CH- CH CH-
4-12-11-[(2R) - 3- & (napht hal en- I) 2- et hyl propan- 2
2 APERATSHEAChY Yo%%?Bb@Wﬁ efléhlytl ]tm,r@ﬂfs @it ARy Pptically

ReRZQILC rachd
4-12-[ 1- [(2R§h§rff1 (napht hal en- 2-yl ) - 2- met hyl pr opan- 2

-yl ]am no] - 2- hydr oxypr opoxy] et hyl ] phenyl sul f onyl ]

A8l Ribuna of Glaim 4% B e 15, SELRGERPOFERD the

Zroup consisting of

I 2-h drox ro et hyl henyl am no] net h
yl 1 amnol- y Xp p Y Qléé%hyféhenyl)]2 mezhylpropan-

d7di%c [1adilgR) =3 oro
%-bh%a@%?%ozslhﬁggé%§éprop ethyF%%%gﬁgﬁ?&B¥B@E§??fd

Hedéoﬂé -ddieg) -3-[[1-(3- fluoro 4-methylphenyl) -2-methylpropan-

R TR RETITY X MR R

beﬂﬂolc aci d,

g@k%? [1 [gZRi [(££ éna ht@%ﬁﬂ%haf@ﬁ 2'yg?t2y%ggg$fgropanw

p-laraRgho? - BYAY aXARRIRSAAILH N RERAG, TBERYbE PENZ O

c acid
3-[[R2- [ELH[ RRRy 33 [] 1 {narhthalen-L-ydt hyl- pthehyupmpan 2-

t hyl:
G BB 0R ol ARl &AM MR K i acia
4—[[E2|-[ELH [((ZRRZ?, 3|{ [i 4.g¢&ﬁdm-m-4ﬁmtzhwemhympkbpanuz -

.pr n- 2- am noj - Xypr op:

gﬁhﬁ%Tgﬂgpg Qyﬂ%?%foﬁgkiéﬁgﬁggﬁ %no enz01c acid,
3-freugnoi4zkf 231 L1 2R crdrdddl-aA- %MO%bﬁeﬁyﬂ?tbyh@‘aﬁm@:ropan-
) - 2 met hyl propan-2-yl] am no] -2 hydr oxypr 0poxy]
8rbr}|1 PpRBALXY T REdRGXTRRGDDHT efdivd] phenoxy] benzoic acid,

ZTﬁlTkﬁngBy fil(i f 9 Fie TRl §589§F¥ %hy?Tﬂéﬁpropan-

thyl pr opan- 2 am no ydroxy poX
thﬁbam}nuﬁthyb&dﬁbx&p doarizuihy laphdnoxy]l benzoic acid,

é é A} &Q%ﬁ? ; EE% 53 hﬂ%&944ng%Lynggg§¥5)22mggﬁ§]propan—
2~-yl] aniAe] - 2- hydrtraraMleaetivh bakesRyYbedzdic acid,
4-[2-[2-[1-[(2R)-3-[[1-(naphthalen-2-yl)-2-methylpropan-2-
yllamino] -2-hydroxypropoxy] ethyl]l phenyl] vinyl] benzoic acid,
3-[2-[1-[(2R)-3-{[1- (naphthalen-2-yl)-2-methylpropan-2-
yl]amino] -2-hydroxypropoxy] ethyl]l phenylthicl benzoic acid,
4-[2-[2-[1-{(2R)-3-[[1-(3-fluoro-4-methylphenyl)-2-
methylpropan-2-yl]amino] -2-
hydroxypropoxy] ethyll phenyll vinyllbenzoic acid,
4-[2-[1-[(2R)-3-[[1-(3-fluoro-4-methylphenyl) -2-methylpropan-

1%s




di met hoxybenzoi c aci d,

4-12-[1-[ (2R -3-[[ 1- (3-fl uor o- 4- net hyl phenyl ) - 2- et hyl
pr opan-

2-yl ] am no] - 2- hydr oxypr opoxy] et hyl ] phenoxy] - 3- ni t r oben

03 P -y BB TR S RRSTSRA Py 53 met
mhmﬁahy@ben201c acid,
2 AT 9bs3- YU e R Sy ooy s 2 pben
42 biiho? Re- Bybldsindr dpstef Retdn B idhenhenyh) s2- met hyl

pr opan- _ .
@%W?F&Hﬂh@PZQlﬁyaﬁbiypropoxy]ethyl]phenoxy]-3-ch|orobe

ZQirc - 5
FU R -3 [ (oo e 3Py PR Y AR5 oReR 31
8 pmnno] -2- hydroxypropoxy]ethyl]benzyl]ben201c acid,

2y H 700k QV?ifxmaaie&ﬂe“y'mh%n b 3pengrope

1B&mh£oﬂ@29hyarb ARy Rengbl c2aged hy|
ropan- 2- Lan1no - 2- ro&ypropox ethyILphenoxy] 2-
R P oma@ww P S -mbehipropin s’

ke S s o B o e
HPﬂQIddFdWﬁRhyBbéﬁle(maphnhhlen 2-yl)-2- methylpropan 2-

H}éa&h g%B%yéré&ypéopox§¥géhfﬁfnﬂ:E&l%ﬁﬁ%&nbl%bggggyc acid,

—wzl-amrm]m;! by di oxymé bt phhiphenaxyhy3ptbpen obe
nzQi c
¥4 ?m[-LilOF cQR}ﬂyér?{xpﬂ(qp%rlcﬁféwmw&ﬁﬁéﬁypyl bepprpde acid,
r n -
% ;'/[lF{]% r%l [](ZIZU thEé}(yéJIF‘% %%( yzl ]yplheno;?)?]tgg ro an-2
adil@miand-2- hydroxypropoxy]ethyl]phenylamlno]methyl]ben201c

Bfgé [1-[(2R)-3-[[1- (4-chl oro- 3-fl uor ophenyl ) - 2- met hyl

2~MHhaﬁank2ﬁ)hyd[oxypﬁéﬁﬁﬁhdkﬁﬂﬁﬁ buheaomﬁkhﬁlpebﬁahbz-
nzoQi c aC|d phar maceutically acceptable

alt
Fd ARG ROY F 25 HY S P YR PR B ] HheROINAPE Ry 11 bangoig, acid,
gangeund - [Q@ﬁfsﬁﬂt?ﬁ BYagdhiehd 1] -9umAg fz%%h?lﬁi-oﬂaanaz-

pharmaceutically acceptable salt thereof or an
oBt rRmaARnPY - 2abydyexyprepehdraidtyl RS ienoRy] methyll benzoic acid,

4-[[2-[1-[(2R})-3-[[1- {naphthalen-2-yl)-2-methylpropan-2-
yl]lamino] - 2-hydroxypropoxy] ethyl] phenoxylmethyl}benzoic acid,
3-[[2-[1-[(2R)-3-[[1-(3-fluoro-4-methylphenyl)-2-
methylpropan-2-yl]amino] -2-
hydroxypropoxy] ethyl] phenoxy] methyl]benzoic acid,
4-[[2-[1-[(2R)-3-[[1- (3-fluoro-4-methylphenyl)-2-
methylpropan-2-yl]amino] -2-
hydroxypropoxy] ethyll phenoxy]l methyl]benzoic acid,
3-fluoro-4-[[2-[1-[(2R)-3-[[1-(3-fluoro-4-methylphenyl) -2-
methylpropan-2-yl]amino] -2-
hydroxypropoxyl] ethyl] phenoxy] methyl]l benzoic acid,
4-[{2-[1-[(2R)-3-[[1-(3-fluoro-4-methylphenyl)-2-
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~0 OHR2 R O wherein R' is a hydroxyl group or a
Cl 6 al koxy group, R2' is a hydroxyl group, a hal ogen
atom an amino group, a Cl- 7 acylamino group, a halo
a6 alkyl group, a C1_6 al koxy- carbonyl group, a

,CL. 6 al k , Cl_6
TRSP AR BAr YRR BB 2 €15, ol Koy roup. @ g
éiﬂ@ﬂom'pﬂrn@ogy@aphpll phemc}sxyoll rmmm -54-Jmelt$1y&b€i1261c: acid,
r CycCl 0oa
e[ﬁ ﬁﬁgﬁ? & éfse?%rﬁwo %gsﬂeg%wé?h@nanlko%ymsFB%PrOPan-
@f-y'i] B&Jlﬁo@lzﬁh?liﬁkﬁja@?&%mtmea rbH%Eo -adacent ,
e

R6' "are lin orm - CH=CH CH, and R7
sl me thgeybgamoacoarid, hal ogen atom a Cl_6 aIkyI

qu&p[la[(§§+63agﬁgx¥ 3 9 DR &1 4 3&%§ﬁﬂﬁgkpgﬁ§ 5yhethylpropan-

nd ' represente I"'ow n

ﬁbwﬁﬂbm1©b1"? hadrphgpnqp&xﬂh&tﬂyhdphan@nyabBensakbbenzoic
thereof or an optically active formthereof: H3C OH3

REHOHR (1 ") OH2 0 199 wherein R2" is a

@LJ@ -ghikyl(2gn ogp | [R4(3 | SleorEi iletdiAfRedf 13 - 2 -methylpropan-
éyclopropyl roup, R6" is a halogen atomor a Cl 6
il g B8P - 2aRArXY PEORORIR PReHPKYA -Ranéfefbenzoic
a Cl1_6 alkyl group, a Cl1_6 al koxy group or a
halo d 6 al kyl group. 8. The conpound of claim6 or
A- [Bhildh [i(8R$eBet{ed(3 + Dimdte 4 grailny lphesiyd) i-Agmethylpropan-

2-yl]laminoe] -2-hydroxypropoxy] ethyl] phenoxyl -3-chlorobenzoic
acid,

4-[2-[1-[(2R}-3-[[1-(3-fluoro-4-methylphenyl) -2-methylpropan-
2-yl]lamino] -2-hydroxypropoxy] ethyl] phenoxy] -2-chlorobenzoic
acid,

4-[2-[1-[(2R)-3-[[1~(3-fluoro-4-methylphenyl) -2-methylpropan-
2-yl]amino] -2-hydroxypropoxy] ethyl] phenoxy] -2-
trifluoromethylbenzoic acid,
4-[2-[1-[(2R)-3-[[1-(3-fluoro-4-methylphenyl) -2-methylpropan-
2-yllamino] ~2-hydroxypropoxy] ethyl] phenoxy] -3~
trifluoromethylbenzoic acid,
4-[2-[1-[{2R}-3-[[1-(3-fluoro-4-methylphenyl) -2-methylpropan-
2-yl]lamino] -2-hydroxypropoxy] ethyl) phenoxy] -3-fluorcbenzoic
acid,

4-[2-[1-[(2R})-3-[[1~{4-chloro-3-fluorophenyl) -2-methylpropan-
2-yl]amino] - 2-hydroxypropoxy] ethyl] phenoxy] benzoic acid, and
4-[2-[1-[(2R)-3~[[1-(4-chloro-3-fluorophenyl) -2-methylpropan-
2-yl]amino] -2-hydroxypropoxy] ethyl] phenoxy] -5-methylbenzoic
acid,

a pharmaceutically acceptable salt thereof or an optically

active form thereof.
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-[ 1- [(2R)-3-[[1-(3-f|uoro-4-nethy|phenyl)-2-nethylpr
opan 2-
yl ] ami no] - 2- hydr oxypr opoxy] et hyl ] - 3- nEthbelphenyI
car boxylic acid,

-[1-[(2R)-3-[[1-(4-ch|oro-3-f|uorophenyl)-2-nethy|pr
opan- 2-
yl]gm ﬁokoﬁp&}ﬂ‘gi' RUPPESRMEE 8 hYhd - BsiTelang bidhend (4«), a
carboxyllc acl

- phajrarsuBiqqliy( gcesntakiessakt HHeRey Py -an mRtiFRbLY
oparn,
yI]aﬁ%ﬁgf-E?ﬂ§ 1lcgt%?propoxy]ethyl] 3- et hyl bi phenyl -
carboxyllc aci d,

[1 [ (2R) - 3 [[1 (4- chl or o- 3 et hyl phenyl ) - 2- net hyl pr

C
yI]an1no - 2- hydrox S? mk I] 3- et hyl bi phenyl -

v
'[1-(2-f|uoro-4-nethy|phenyl)-2-nethy|pr
opan- 2-

yl ] am no] - 2- hydr oxypr opoxy] et hyl ] - 3- nethylblphenyl

car lbeyéix aci d,

Cants 47 13akby{ 4pBhDY bi3a f & 0L ORAE Yk, et hyl pro
yl ] &fi nigd aZhWﬂbwymmwxy?ehmqerBammhwlbiq@ﬁewygmup, a Cy.

car boxylLic,ac

> rf‘%’&é‘ﬁ)‘“‘é FroRs 321 PRL? Sz RNV 1 FRSRY 1 - S B RSThr
opagazZbonyl group, a Ci.¢ alkoxy group, a halo Cy¢ alkoxy group, a
z;lgg;ng}- -8¥dﬁgfxf y%pxxye&hylhkylm5&gﬁ)b|pQ@ngl-4-

2' hﬁ.ﬁymamirftmdrbhbm-é-x{:[ﬂm( growpor o- 2-f1 uor ophenyl)

}nf,{ ﬁi?&so Fair22 34 AnFROYR 2%y Caey PrIFeRTY re? FH"- 3-

m3t Ryl bisphenylodes adrayyhi ¢, .acilcyl group, a C,-¢ alkoxy group
2 LLeyeL “%F;VJ LRG3 o 4as g0~ 3 Tlayarepbeny.) ap

met fyl pirepannied! 4R icia - énhmxm%mropana] met hyl | - 3-
nethylbl henyl - 4- car boxyl i c._ aci

3- nBt hy’is o hp@r‘[)?*-z‘R)at@m[ [3- '@%19151681 ECRy| Preny plEpt group. a
et byl RARRAY- gradlﬁ ¥ ROhaZohydr @xyp1 opeviy et hyl ] bi phen
yI - carboxy ic acid
[1 [(2R)-3-[[1-(4- nethylphenyl)-z-nethylpropan-2-
7. A compound represented by the following formula (1"}, a
pharmaceutically acceptable salt thereof or an optically

active form thereof:
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yl ] am no] - 2- hydr oxypr opoxy] et hyl ] - 3- net hyl bi phenyl - 4-
carboxylic acid,

-[1-[(2R)-3-[[ 1- (4- chl or o- 3- met hoxyphenyl ) - 2- net hyl p
ropan-

AR % pi no] - 2- hydr oxypr opoxy] et hyl | - 3- net hyl bi phenyl -
- carboxylic acid,

ZF"[ﬂs[izmﬂgalkbl gdeoephyl phenyl ) - 2- et hyl pr opan- 2- yl ]

hy’d% Y PIRE AR OF. 3 F¥ERFPEPBRENITOHR car boxyl i ¢

Qﬁ*dls a halogen atom or a C; ¢ alkyl group, and
3-ethyl-2' - [(2R) -3-[] 1- quoro 4- et hyl p ) - 2-

ﬁef hi/$ p@d@é&'ﬁ\t%% ]aéErﬁ'Tho]a- @aﬁyaﬁﬁx%%po@{yf}‘:eﬁ ﬁ;lrkp% gREWP: &
1 s aillf%%qﬁ%é%gfl (3?’ PRIS S*4 al}?%/lgpﬁ]eﬁyl ) - 2- met hyl pr

opan- 2- _
¥ A OBt OF Y RI ORI ! it ch> 20" BRYLBERA®EYr che
4roup- E6ABY s8ih§lof 3-f | uor o- 4- met hyl phenyl) - 2- met hyl pr

- 2-
P LA dRRR- Ry &b §br BHegA & MAYhYSHesH) R pHE Ry LEropan-2-
%&ﬁ?ﬁ{%%% fagy?f?x¥%ro?0%¥]ethnethyFEﬁQK§Ffpheﬁg%h§fpr
opairoRylic ac1d | |
2L AT 03 bRF - I VR R S I PR ) Yo OhBRAP b £ 6pan-2-
3r19thino? - zkﬂay{ifaﬁ}pﬁoﬁcbﬁyl(étmloraoﬂiéthhrlmnphbaw#a 2-

nmet hyl propan- 2-yl ] am no] - 2- hydr oxypr opoxy] et hyl ] bi phen
perkoxyaigo¢Gite acid,

% [{J_L [[((%B) -3=[[1-(4- &'ﬂi@f&-&ﬂé&ﬁﬂ%@mh)—22mEEh§*Ybﬁépan 2-
yyil]] amlm]] -2-hydroxyprepexy] et I —3meddpysdphenphefy| -

X ar bax éla i cid, 201

fa PR 2R 257 ?[1 (3-f1 uor o- 4- met hyl phenyl ) - 2- net hyl pr
QpaWIZ[ (2R) -3-[[1-(4-chloro-3- methylphenyl) -2-methylpropan-2-
yl_].am no hydr oxypr o eth yl )b
gﬂéﬁmlno gaPBQXQFYErQE?ﬁy eth ﬁé%ﬁﬂi% %h% R— -
%aﬂbbqugg)agthl (3- chlorophenyl) 2- met hyl pr opan- 2-

yl ] am no] - 2- hydr oxypr opoxy] et hyl ] - 3- net hyl bi phenyl - 4-
@dr-tdxyll (2&) ad-d [1- (4-chloro-2-fluorophenyl) -2-methylpropan-2-

g1 lahiikod 8)2-.%yh%scgsré‘@gﬁﬁéaﬁﬁﬁhﬁméu&mg%mo@an-
Walrdoaxyalic2 akydr, oxypr opoxy] et hyl ] - 3- net hyl bi phenyl -
%9rq9X%U5% aCI(E[l (2-fluoro-4-methylphenyl) -2-methylpropan-2-
y1llamino] -2-hydroxypropoxy] ethyl] -3-methylbiphenyl-4-
carboxylic acid,

2'-[1-[(2R)-3-[[1- (4-ethyl-3-fluorophenyl) -2-methylpropan-2-
yl]amino] - 2-hydroxypropoxyl] ethyl] -3-methylbiphenyl-4-
carboxylic acid,

2’ -[1-[(2R)-3-[[1-(3-fluoro-4-methylphenyl) -2-methylpropan-2-
yl] amino] - 2-hydroxypropoxy] ethyl] -3-methylbiphenyl-4-
carboxylic acid,

2' - [{cyclopropyl) [{2R)-3-[[1- (4-chloro-2-fluorophenyl} -2~
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-[1-[(2R)-3-[[ 1- (3- met hoxy- 4- net hyl phenyl ) - 2- et hyl p
ropan-
2-yl ] am no] - 2- hydr oxypr opoxy] et hyl ] - 3- net hyl bi phenyl -
- carboxylic acid,

SiethibeBhn3al {1 4o i £k AEARRAHRYRGG7 Bk Ah pr gpan-
yﬁk@yﬂhdbhénbydgexapbo*yﬂ@@‘ﬂdwd] 3- et hyl bi phenyl -

% XV RPEERT L L (AR bR of B a4 oSy &n&lwyrsﬁsﬁw} -
Eaﬁaa =1 Yah2iib 03 - By dwedty ooy ek ey b - 3-

neth enyl - 4-carboxylic acjd,
mat[hy-lﬂvephﬁnylr[ucegb@m%% aR¥bt hyl phenyl ) - 2- met hyl pr

?% ! - -[[1 thyl
m%l%] 22 r%dr[({)?(?)pr op([)>[<y] et hylﬂlme 2 l?t engvl phenyl 4-
muﬂﬁ@ﬂykppaaeﬂdyllamlno] -2- hydroxypropoxy]ethyl]b1phenyl—4*

%cg&&ZR) h[l-(4-ch|oro-2-f|uorophenyl)-z-nethylpr
Y /]-9m-napr3 - hyqr[mxmrﬁ@@wiﬁéwﬂ 3>-tmetiti M iprophany - - 4-

carboxyllc acid

¥ LI pnine) RR.- By Ar exyRT eRPEY Loty } uc- iSOl PRepy ré T pr

yIiaﬁ%ﬁg]-2-hydfoxypropoxy]ethy|]-3-t-buty|biphenyl-4-
cdradxyll(i2®) agi-d [and4 -chloro-3- methoxyphenyl) -2- methyipropan—

-22' ﬁé‘lﬁ I‘?\%’%‘Eﬁﬁgﬁ ['l%hﬁ’%gh‘i‘r:%é%’% o]r%%}lgxy prop o&lj%l ESB%EL

reeiriyhdilpkeaylid4- carboxylic acid a pharnaceutlcally
acceptabl e salt thereof or an o tlcal active ,
Eiamlno]-

t9r1er fL.{ §~) '?hé [L5fpos Ry Hphemst ms ™ Y&Pr"?a%lePeE
QF? [( %Q@h?@ St Shé 9y Biphenyl -4 -carboxylic acid,

uoro 4-met hyl phenyl ) - 2- nethylp
2’—[1 [(2R) -3-[[1-(3-fluorc-4-methylphenyl) -2

)}%%%og%gg&g&?ﬂﬁ{ﬁ QBPXY LS BV b SR | RS BY by - 4 -
&aﬂbbﬁbﬁ&ﬂ)aalﬁtl (4-chl oro- 3-fl uorophenyl) - 2- net hyl pr
A TIGR) g 5 B SBERG Y ot R Y4LBRET g gTopan-2-
%@ﬂ[l [(g%)a%&?{oxygroaoxy]ethyl] -3- 1sopropy1b1phenyl -4-

| or o- 4-net hyl phenyl’) - 2- et hyl pr
yllc acid,

é’zl.a]r gfgfng(]zﬁ' Bxg [FX4BE eraX¥d &1 hyd d PRt RiRRRA 1 fropan-2-
y1llamine] - 2-hydroxypropoxy] ethyl] -3 -propylbiphenyl-4-
carboxylic acid,

2’-[1-[{2R) -3-[[1-(3-fluoro-4-methylphenyl) -2-methylpropan-2-
yllamine] -2-hydroxypropoxy] ethyl] -3-iscbutylbiphenyl-4-
carboxylic acid,

3-ethyl-2’'-[1-[{2R)-3-[[1- (4-chloro-3-fluorophenyl)-2-
methylpropan-2-yl) amine] -2-hydroxypropoxy] ethyl] biphenyl-4-
carboxylic acid,

2’ -[1-[(2R)-3-[[1- (4-chloro-3-flucrophenyl} -2-methylpropan-2-
y1l]amino] -2-hydroxypropoxy] ethyl] -3-isopropylbiphenyl-4-

carboxylic acid,
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2'-[1-[(2R)-3-[[1-(4-chl oro-2-fl uorophenyl) -2-net hyl pr
opan- 2-

yl ] am no] - 2- hydr oxypr opoxy] et hyl ] - 3- met hyl bi phenyl - 4-
carboxylic acid, a pharmaceutically acceptable salt

DSk Sy 2. EPL L AL R AP0 Boroas-
vl Apk pod panhdydtast sedd-dutgridxpprapeeyhel bybpy B biphenyl -

net h Ibiﬁhenyl-4-carboxylic acid, a pharmaceutically
ééE@%PSﬁ e16affithereof or an optically active form

bherngaf(orila-[[1- (3-chlorophenyl) -2-methylpropan-2-
2'-[1-T(2R -3-[[[[I-%4-Ch|or6r')-3-fyluorophenglf-zP
e

i3 d Ay pPdpanhedyeFpt Xyl sifardppresbY Paphonyl 3 -
%EEE%%QEPQEQ¥$?§-carboxylic acid, a pharmaceutically

accep € Sa thereof or an optically active form
t2herfa@ef[.(2R123- [[1- (3,4-dichlorophenyl) -2-methylpropan-2-

B B b S 2L L Y BB o -
Rb-Bwkph phegyka4- carboxylic acid, a pharmaceutically

acceptabl e salt thereof or an optically active form
2herldofl (2R133- [ [1- (3-methoxy-4-methylphenyl) -2-methylpropan-

"= hhlG - 3- - (4 2125 r = 4.
20 phe B - s ARSI a0 et ¢
mabrivpidgilpheayglidd- car boxyl i c acid, a pharmaceutically
203 ac blLe It thereaf. or _an optically, active
PorhirianBsrsS (5 L DS o Be hY o SBan-2-
QRN $bNd 2ahy BPeXFBESHH:LEIR t iy 1dCe pietblye b phehel -4 and
a conmpound of any one of clains 1 to 13, a
gREPREYedci e8lfy acceptable salt thereof or an

%pg%gguu553g§%¥$*ﬁgag%ﬁi@%&iﬁ-éﬁifmﬁd%%hb%ﬁ lphenyl) -2-

i ngredien armaceut i1 cal conposifion o

oleghyil p4opahe R ey h] ahino he? 1 edrargymradipeny | eshalé oApound

of .any.one of _cl ai 1 tp. 5, _a pharmaceutically
ﬂF%%BﬁE&PgeQXFf4fﬁ%?%@%yiﬁcéﬁ:%%ticalIy active form
toherf@of[.(2&6 - 3The1 plhar Phastd - Cale BARLRIn10 R 26iechglpropan-2 -
14, wherein the active ingredient is_a cggpo nd gf
aﬁ9a@ﬁ@Oér2chxﬁHQXEP¥%Pq§¥1EEPqiﬁa Terc Y HP%GHY -4-
qg&&g%@@bg sl thereof or an optically active form

thereo .l

2'-[1-[{2R)-3-[[1- (4-chloro-2-flucrophenyl) -2-methylpropan-2-
yl]amino] - 2-hydroxypropoxy] ethyl] -3-t-butylbiphenyl-4-
carboxylic acid,

2'-[1-[(2R)-3~[[1-(4-chloro-3-flucrophenyl) -2-methylpropan-2-
yl]lamino] - 2-hydroxypropoxy] ethyl] -3-t-butylbiphenyl-4-
carboxylic acid and
2'-[1-[(2R)-3-[[1-(3-trifluoromethyl-4-methylphenyl) -2-
methylpropan-2-yl]amino] - 2-hydroxypropoxy] ethyl] -3-
methylbiphenyl-4-carboxylic acid

a pharmaceutically acceptable salt thereof or an optically

active form thereof.

9. The compound of claim 8, which is selected from the group
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17. A therapeutic drug for osteoporosis, which
conprises a pharmaceutically acceptable carrier, and
a compound of any one of clainms 1 to 13, a
pharmaceutically acceptable salt thereof or an

%BBEE Ehxgagﬁlve formthereof, as an active

|ngre Ien 8. The therapeutic drug for osteoporosis

af -dhail[dRRY; 3 - Mik+ &1 nf Tueract-medchydghediyéht 2-wehylpropan-2-
c ound. o one of cl.ai 0 5,.a .

SARRABE P BTy AR R 5T -CRERLBY L gy 1-4-
QBkrbealhycagtige formthereof. 19. The therapeutic

dru&éfor osteopor05|s of claim.17, wherein the active

RhgrladiléAR) r 3- & [Roifbuthirmt- 3k uswepsenyd) aPreethy fpropan-2-
e SR e s s G L G R T S o
@au@okyﬂlosaemﬁor05|s of any one of clainms 17 to 19,

rt t f t h od

S a5 a8 S5 B e e AR by - 2y B ropan-2-

9&1] eeRacdsP Shga&r@kppmﬁ&cy] aM18/1gi-3 —tnleehgmmphenyl -4-
therapeutic drug for osteoporosis is selected from
CREPGFYLHCcBREASHAg of a calciumagent, a vitanin D

@“QHQLQRQR? 32 Y1l A S 6L -enanald edyfl®MBLRethylpropan-2-
hor mone prepar ation, an estrogen ant agoni st

wﬂépmnapﬂoa hmdroxwpmmp¢xykﬁuhmi]d3pm@§hwébnﬁh?nﬁ1-4-
par 0|d ho&nnne preparation, a calcitonin

% Fon?C} bi sphosphonate preparation and an
Iap@h&maeaatmeepayaad:@éptaaﬁe Agihanreeoti oal an optically
conposi tion for antagonizing cal cium receptor
eGhaves ERgMatBREEPRceut i cal Iy acceptable carrier, and
a conmpound of any one of clains 1 to 13, a
pharnaceutically acceptable salt thereof or an
adt.i @al-Ily- [48R) ve- fblrﬁih‘rékwo-éswha’dph@éyl

in ient. 2 0

SRS Bhans7 oy A EnEheL T M SR e SRR T %o%pound

@kt&@ib&pﬁeﬂ?lehataﬁbdeIuéiacmdphﬁmﬂﬂuwuceuahbylly

acceptable sa#t thereof or an opt.icall %Ctlv orﬁ%ereof
§Fb1eg sathe tRREFRRCRUIFE & i BC5AVEf TRF B :

22, mhereln t he

11, 2’-[1-[{2R}-3-{[1-(4-Chloro-3~fluorophenyl)-2-

methylpropan-2-yl]amino] -2-hydroxypropoxy] ethyl] -3-

methylbiphenyl-4-carboxylic acid, a pharmaceutically

acceptable salt thereof or an optically active form thereof.

12. 2’-{1-[(2R)-3-[[1-{3-Chloro-4-methylphenyl) -2~
methylpropan-2-yl]amino] - 2-hydroxypropoxylethyl] -3-
methylbiphenyl-4-carboxylic acid, a pharmaceutically

acceptable salt thereof or an optically active form thereof.

13. 2'-[1-[(2R)-3-[[1- (4-Chloro~-2-flucrophenyl) -2-
methylpropan-2-yl] amineo] -2-hydroxypropoxy] ethyl] -3-
methylbiphenyl-4-carboxylic acid, a pharmaceutically
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active ingredient is a conpound of any one of clains 6
to 13, a pharnaceutically acceptable salt thereof or
an optically active formthereof. 25. A
pharmaceutical conposition for PTH secretion

g%ﬁpg&%é?g sgleh@hgpé§¢t:an1%ﬁ%§E%3?% agéﬁbéefoﬁﬂdtﬁbreof

of “any one ar s
pharnaceutlcally acceptable salt thereof or an
optlcally active, formthereof, as an acti,ve ingredient.

335 DePhRBAGRYE HEREFTTRAS b SRR SIPIcPai m 25,

Wheh-fhBeliRca e é(@céﬁ‘@é}:?ﬁé rrierd GOAPAUBEmBbURAYOE any
one of clainms 1°to 5, pharnaceutlcall accegtable

saet ofheladmsot bcn bibt @awha,rma&,etut\;t@afléwaﬂﬁép gplepsalt
Eﬁ%r@gérggcgﬂtbﬁéicgfi§mggélég1fg gb%% aghgﬁe?@tive
dr en

actrve is a conpoun any one
draresightt o 13 a pharnmaceutically acceptable salt
thereof or an optically active formthereof. 28. The
compound of claim 10 which is HC ZOH CH3 O or

Akar MeephhembbyubLesDt dbhposid ffort kAT eQhim 29, aiherem the
conpound of claiml1ll whichis OO CH3 HCCH3

OH OH
@as igeoinghadianbul cal FoRRRWKh I PEYs e Pherédims 1 to 5,
éoph]é%ﬁﬁg%ﬁi??éggl%fa&%] Bre WUGh t'h%r@'d% He GH obt GEB11y

armaceuti cally acceptabl e salt
talrerioef for@06hereof.

16. The pharmaceutical composition of claim 14, wherein the
active ingredient is a compound of any one of claims 6 to 13,
a pharmaceutically acceptable salt thereof or an optically

active form thereof.

17. A therapeutic drug for osteoporosis, which comprises a
pharmaceutically acceptable carrier, and a compound of any
one of claims 1 to 13, a pharmaceutically acceptable salt
thereof or an optically active form therecf, as an active

ingredient.

18. The therapeutic drug for osteoporosis of claim 17,
wherein the active ingredient is a compound of any one of
claims 1 to 5, a pharmaceutically acceptable salt thereof or

an optically active form thereof.

19. The therapeutic drug for osteoporosis of claim 17,
wherein the active ingredient is a compound of any one of
claims 6 to 13, a pharmaceutically acceptable salt thereof or

an optically active form thereof.
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31. The conpound of claim 13 which is CH3 H3C CH3 C1
HF OHCH3 0 or pharnmaceutically acceptable salt
t hereof. 207

20. The therapeutic drug for osteoporosis of any one of
claimg 17 to 19, further containing a different therapeutic

drug for osteoporocsgis.

21. The therapeutic drug for osteoporosis of claim 20,
wherein the different therapeutic drug for osteoporosis is
selected from the group consisting of a calcium agent, a
vitamin D preparation, a vitamin K preparation, a female
hormone preparaticn, an estrogen antagonist preparation, an
anabolic steroid preparation, a parathyroid hormone
preparation, a calcitonin preparation, a bisphosphonate

preparation and an ipriflavone preparation.

22. A pharmaceutical composition for antagonizing calcium
receptor comprising a pharmaceutically acceptable carrier,
and a compound of any one of claims 1 to 13, a
pharmaceutically acceptable salt thereof or an optically

active form thereof as an active ingredient.

23. The pharmaceutical composition of claim 22, wherein the
active ingredient is a compound of any one of claims 1 to 5,
a pharmaceutically acceptable salt thereof or an optically

active form thereof.

24. The pharmaceutical composition of claim 22, wherein the
active ingredient is a compound of any one of claims 6 to 13,
a pharmaceutically acceptable salt thereof or an optically

active form thereof.

25. A pharmaceutical composition for PTH secretion comprising
a pharmaceutical acceptable carrier and a compound of any one
of claims 1 to 13, a pharmaceutically acceptable salt thereof

or an optically active form thereof as an active ingredient.
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26. The pharmaceutical composition of claim 25, wherein the
active ingredient is a compound of any one of claims 1 to 5,
a pharmaceutically acceptable salt thereof or an optically

active form thereof.
27. The pharmaceutical composition of ¢laim 25, wherein the
active ingredient is a compound of any one of claims 11 to 13,

a pharmaceutically acceptable salt thereof or an optically

active form thereof.

28. The compound of claim 10 which is
fr s
Q TN F
OH
o
CH, O .
" or pharmaceutically acceptable salt thereof.

29. The compound of claim 11 which is

CL o j
CH
L o

O
s or pharmaceutically acceptable salt thereof.

30. The compound of claim 12 which is
SO O
N c

or pharmaceutically acceptable salt thereof.
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31. The compound of claim 13 which is

CH, H,C_CH,
CH

F
Lo

CH, ©
: or pharmaceutically acceptable salt thereof,
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