*@300002* | NDANYL COVPOUNDS TECHNI CAL FI ELD [ 0001] " The present -
invention relates to a conpound havi ng cal ci um sensi ng receﬁmmw H

hereinafter sinply referred to as cal ciumreceptor) antagon ”ymwu#y
BACKGROUND ART [ 0002] Bone is known as a dynam c organ whjgh achi'eves
bone reconstruction by constantly repeating formation and resorptionfer -
nor phol ogi cal change of the bone itself or for maintaining calmmuﬂmwmmwmmw '
concentration in the blood. In nornmal bone, osteogenesis by os d
bone resdtitTBIFBPWst eocl asts have an equilibriumrelationship, sgoome

mai nt ai ni t b s.in a constant state. However, whent
equiIimﬁiﬁhaﬁyiuégﬁkéﬁﬁb%etmeen ost eogenesi s and bone resorption is

di srupted, netabolic bone disorders such as osteoporosis are caused
(Non- Pat ent Docunents 1 and 2). [0003] - As bone netabolismregul ating
factors,qﬁﬁgy } ystem.c hornones or | ocal cytokines have been
reported an %géggzgﬁégﬁs and bone mai ntenance are nanaged by interaction
bet ween thgse f actors (Non-Patent Documents 1 and 3). The occurrence of
osteoporosis is wdely known as an age-rel ated change in bone tissue.
However, si ncerkideprdsomseinv@ehanh SpeDhtost €6par 86npolilA¥OhY@SngaNY aspects
i ncl udi ng reduced secretion of sexual hornones or abnormality in the

r ecept or scd hetef-esenshangescépt eyt 0Ra SR, expressadtetrn d068ly bone,
expression of an aging genes, and differentiation or inpaired function of
ost eocl astsfarredteobasts] cietre. re¢cepiordi ffitegbhispiandetstvrand.it as a

si npl e physi ol ogi cal phenonmenon which occurs with aging. Prinmary
osteoporosis is mainly divided into post-nmenopausal osteoporosis due to
reduced secretion of estrogen, and senile osteoporosis due to aging. For

t he el uci®fHtfTHPYIC tAR! onset mechani sm and devel opnent of a therapeutic
agent theﬁﬁgﬁ%T progress in basic research on regulatory mechani sns-in bone
resorptio osteogenesis is essential. [0004] Osteocl asts are a
mul ti nucl ear ori gl i fromh topoietic.stemcells nd by

rel easi ng chlg$+%% }%ngﬁgﬁ% %% ro% %aﬁgﬁsggﬂa hei't “8i SﬁéSHSFe§OF8 bone

they aci didu e clefd hef west. e, col Logode L he 2dhest ys,sidg of e bone

and sinmul taneously secretes cat hepsi is an acidic protease

(Non- Pat ent s Dacusmnt £ 4 -m&?@oi@§y¢£1 geirdatsencE HORE MRLEL¥X protein and
cal ci um phosphate is caused, yielding calciumrecruitnent into the bl ood.
[0005] for ndEnts£intngatLl sk onseadiataoionfiheahéhy1sgamalsis strictly
mai nt ai ned at about 9-10 ng/dl (about 2.5 mV) (i.e., calcium honeostasis).
Par at hyr aiarrienk noores [ RIdH) e o gerae d10s nioyeo she bl psaysaadkieyneol e in

mai nt ai ning cal cium 3 honeostasis, and when the Ca2+ concentration in the
bl ood decressestiPTHBersetdomstonnihe paraghyiobdiis reiediabehyp,
pronoted. In bone, the PTH secreted accordingly recruits Ca2+ into the

bl ood by et I MR HoHEE reee? praon, 1and Fanshenki gheyei t rwaitres re- upt ake
of Ca2+ in the distal, tubules, thus functioning of increase the Ca2+
concent r dHoh T 198 b} Port U opdbit ionshipdeatidacnt OpkeRABAASERaNPTH can

i ncrease bone nmass en it is, intermttentl dm nistered tqQ a human or an
ani Ml ITOHas STTEAGY T Taf T Y bedn BppTh et asbant net apEdere SgeRt for
ost eopor osj s cordi 0 imal tests it-has been report t hat

bot h osté%%é%%é%%a%% %%H%QQE%%?% |0Eﬁ%? %%%?%ID%%%%%PEEUi %%ﬁeggre

pr onot ed py @@ptinuous adm ni stration of bovine PTH (1-84) to a rat from
whi ch the t%yroid/parathyroid gl ands had been renoved, consequently | eading
to an actual dgeresse hé POHL: SRS ﬁ@$€Y§§1f§HESHE§nﬁ§H§ kDhgENLEt ent

adm ni stration thereof did not result in pronotion of bone resorption but

i n pronotsd sk i OSHEBYENeSi Sr al ®Rg1l tpadlkNBet Onae | PEERASEpb AL EAEaRONE MBaSS
(Non- Pat ent Docunent 5). Furthernore, when human PTH (1-34) was

i nterm ttestdygacss né sded asbi® MaivtehoficdSaneeksndgom yyweeks

post - ovari ectony, pronotion of osteogenesis and inhibition of bone

resor pt i cmeracobserivediekn i Nigesdhef petdoosl {Yom-Aee&nd DocumektdOlafter the
start of the admi nistration, show ng an increased bone nmass of about tw ce
t he bone ar&s3bf &hsh@acpasadeor? igrastie orp rqNonh-iPatvweirte Dodumert 8. This
report suggests that PTH not only prevents a decrease in bone nass in an
ost eopor G&F sPFTfetlatri AWIPIhakh LPRRet Hagde r edbverve bf fEiicevEre i n
animal s already suffering froma marked decrease in bone mass. [0007]

Al t hough PTH preparations are therapeutic agents for osteoporosis which
show a verified significant effect of |owering bone fracture rates
according to clinical tests with patients suffering from post-nenopausal

ost eoporosi s, being biological preparations, they also have -di sadvant ages.
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[ 0010] Non- Pat ent Docunent 1: Endocrinol ogi cal Review, (1992) 13, p
66- 80 Non- Pat ent Docunent 2: Principles of Bone Biol ogy, Academ c
Press, New York, (1996) p 87-102 Non-Patent Docunent 3: Endocri nol ogi cal
Review, (1996)17,p 308-332 Non-Patent Document (1991) 260, C1315-C1324 4.
Anmeri can Journal of Physiology, 'Non-Patent Docunent 5: Endocri nol ogy,
1982, 110, 506- 512 Non- Pat ent Docunent 6: Endocri nol ogy, 1993, 132,
823- 831 Non- Pat ent Document '

onset.mechanism of osteoporosis involves many aspects
including reduced secretion of sexual hormones or
abnormality in the receptors therefor, changes in cytokine
~expression in local bone, expression of an aging genes, and
differentiation or impaired function of osteoclasts or
osteoblésts, etc., it is difficult to understand it as a
simple physiological phenomenon which occurs with aéing.
Primary osteoporosis is mainly divided into post-menopausal
osteoporosis due to reduced secretion of estrogen, and
senile osteoporosis due to aging. For the elucidation of
the onset mechanism and development of a therapeutic agent
therefor, progress in basic research on regulatory
mechanisms in bone résorption and osteogenesis is essential.
[0004]

Osteoclasts are a multinuclear cells originating from
hematopoietic stem.cells, and by releasing chloride ions
and hydrogen ions on their side adhered to bone they
acidify thé cleft between the cell and the adhesive side of
the bone and simultaneously secretes cathepsin K, which is
an acidic protease (Non-Patent Document 4). As a result,
degradation of bone matrix protein and calcium phosphate is
caused, yielding calcium recruitment into the blood.

[0005]

The serum calcium concentration of healthy mammals is
strictly maintéineq at about 9-10 mg/dl (about 2.5 mM)
(i.e., calcium homeostasis). Parathyroid hormone (PTH) is

a hormone which plays a key role in maintaining calcium



7: Brown,E.M, "Honeostatic mechani snms regul ati ng extracel l ul ar and
intracel lular cal ciumnetabolismin the parathyroids", (US), Raven press,
1994, 19 Non- Pat ent Docunent 8: Nature, 1993, 366, 575-580 PATENT
DOCUMENTS [ 0011] Patent Docunent 1: W2004/047751 (US 2006058391)

DI SCLOSURE OF THE | NVENTI ON PROBLEMS TO BE SOLVED BY THE | NVENTI ON [ 0012]
An object of the invention is to provide novel | ow nol ecul ar conpounds

whi ch exhi bi t- antagoni stic activity against the cal ciumreceptor, and which
are highly safe and orally adm nistrable. MEANS FOR SOLVI NG THE PROBLEMS
[0013] A pharmaceutical preparation which inhibits 7 activation of the

cal ci um r%‘&?ﬁ%?‘a,s%sre.a}mg iRt et U3 caFopreparation whi cheaklageni zes the
cal ci um rCFe(S:Ce tor, is expected to pronote PTH secretion from parathyroid

gl and cel SIS ryi TN T B T e readR TRS pPRbt PIFPEdntRntration in a
“living organism, In this regard, if the incr i n bl ood PTH concentration
ilsvltrgnsilg‘mécflaaithee]ry tl?éﬂﬁn%to%qai n&&lui),oriet’ :tg“ee%gftsiaecfﬁeot tain the same blone
re o et chat - orov. ded . o In o f
e e A e o bR e by B T BV no o

cal ci um receptiri SNt agoeni st *ﬁ'@éi]yiciﬂe%-r{]@ SXPhESSLEOP"HaviRg grcakmi um
recept or ant agoni st acti vi ty" means that one or nore cal clum recept or

activitieis tdrad dirsedndugsd &y, estuacedndtaiiorGady @ e ddhidid athe
Specifically, the invention relates to the follow ng. (1) A conmpound
r epr esent@d* byohbent pht bwhngnFeheubacbl) or a pharnaceutical ly acceptabl e
salt thereof. [0014] /A; 3 R5 R4 R3b [0015] 8 follows. A a
singl e baith0&@ 01-06 al kyl ene group, or a phenyl ene group whi ch may be
substituted by Rl R : a hydrogen atom a hal ogen atom a cyano. group,
a Cl1-06 al kyl RBg@ripse al D1l 9ekedkoxyhayf obpll aahalbgeraselboseahkys group, or
a hal ogeno 01-06 al koxy group D:_ a single bond, an oxygen atom or a sulfur
at om whe il nid RIY: e ihe" el bradnirer ent @ r b 2akWM@dR heF, 2@ hydr ogen

atom a hal.ogen atom_a cyano group,. a 01-06 al kyl grouyp, a 01-06 al koxy
group, a Hit nolt()?-?)% aa]%/&?ﬁd)gr%]uﬁf‘l%?fiyh%?%ﬁe%%p%@ 23l koxy group
R3a and b: the .same or different from each ot-her, a hydr.ogen atom a
hal ogen a oenrlapaeuctyl}noa er%tupgora %ﬁt%%p%V@Jrsgr%&ps,o’a -%%{H%(o group, a

hal ogeno Q1- I 01y X - R4 and
R5; tg he sag&]rrlengaglr aédél%se?let(r)lt ?gérﬁ %3312% Egctgﬁ{;ér)? %h%‘gdl?%g*gng%?%ﬁ?@%eﬁéf ogen at om
or a 01- Q& aldote Fe¥iption F\g)é@"f%?é‘ﬁ &n@éflgﬁgdggnéoafécﬁr%8€%dgg form

a 02-06 al kyl ene group a hal ogen atom a cyano group, a O
al kyl gr aup, ccn Ol Al Xexyn 08 0tH: i n hat agenon&1pPe al kyh) greup, r9¢ a

hal ogeno 01-06 al koxy group
from which the thyroid/parathyroid glands had been removed,
consequently leading to an actual decrease in bone mass.
However, subcutaneéus intermittent administration thereof
did not result in promotion of bone resorption but in
promotion of osteogenesis alone, leading to an increase in
the bone mass (Non-Patent Document 5). Furthermore, when
human PTH (1-34) was intermittently administered to a rat
for 15 weeks from 4 weeks post-ovariectomy, promotion of
osteogenesis and inhibitioh of bone resorpfion were
observed during the period from week 5 to week 10 after the

start of the administration, showing an increased bone mass

of about twice the bone mass of a sham operation group



m an integer of O to 6 Z: a carboxy group or a group equivalent to
a carboxy group (-SO2NHRz, a tetrazol Y1 group, or the like) Rz: a hydrogen
atomor a 01-06 al kyl group] Preferred enbodi ments of the invention include

the 9 following. (2) - The conpound described in (1) above or a
pharmaceutical ly acceptable salt theregf wherein R represents a hydrogen
atomor a nethyl group. (3) The conpound described in (1) or (2)

above or a pharmaceutically acceptable salt thereof wherein R2a and R2b,
whi ch are identical or different fromeach other, represent a hydrogen
atom a fluorine atom a chlorine atom a cyano group, a nethyl group, a
net hoxy gf¥ep;Pakert hBRGugedlpt) a tThis uerRert hsiggeotp, that aPTH not
trifluorone%gfx% group. (g% . The conmpound described in any one

sel ect ed ¥ omR4§ ?%t$3? V823 AnpRaFRatedfi éal Py S6EEpPaBPeisal t

t her eof W@géein g@ agd ﬁ?b tqg same_or different from each other,

repr esent 2 hydrdgenat 3m'ea 1 09PF nB28E o]V ERY 0P HEC L 6FFRatByano group,
a met hyl y n-et hoxy _group, .,a trifluoropethyl group,
or atrif u%ﬁ%%%?%ggégg§oﬁ%£9%g}ng £Eon 7h@g50%§08ﬁ8r88§8r?Beggpﬁ any one
sel ected fgom (1) to (4) above or a pharnmaceutically acceptable salt

t hereof wherein R4 and R5 represent nethyl groups. (6) The conpound
- describediomoany one selected from (1) to (4) above or a pharnaceutically
acceptabl e salt thereof wherein R4 and R5 represent an ethylene group. 10

(7) TheatonpagRdpURserépedat NoaBy agaetsekraptadibr amenl) ter(6) above
or a pharmaceutically acceptable salt thereof wherein mis 0 or 1. (8)

The conpowsiteelescesbedvhhclanghonea setetfeddf soonffichnt( 6¥fabeveror a
pharnaceutical |y acceptable salt thereof wherein mis 2 to 4. (9)

The conpolfWREERGrPoRe frachyroncates estedrfiinom o) cloni8rlabesesor a
pharmaceutjcally acceptable salt thereof wherein Ais a single bond. (10)
The conpdind! dedtiehktl $wEeyionel sehecppal-NeBAPEEFal00EOFORDOVEIEF a

phar mace ticalég.afceﬁé le salt thereof wherein Dis a single bond. (11)
The conp UL TPRUCTh RASPITREs@P&ct BASYr BhPP1I2VE CioRd¥BBYEIEE- a

h ical}) t abl |t th f._wh in Z.i b . (12
The. Conpotel tilat] b 1) 47 bhd <ol EetBD FRONPYE) £6 F10) above o a
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O

group or an et group. npound sél ec rom ?%mﬁng gr oup

f ; [ t t o1l
> 12 (IR T 1T 2R S {101 St hyars L fnagryas cd MELRothis:

y1) - 2- et oy open-Revé ] st -2f dyskoxypropyt toxybethytkphenyth et opanoi ¢
aci d, - 4-{2-[(1IR)-1-{[ (2R -3-{[ 1- (2, 3-di hydr o- 1H1 nden- 2-

yl)az-rmﬂdaﬁFﬁmu&mmik@@dfﬂ@rmﬂiéé tiyslr pRY pE oYL hoxyt ebhyL hphraybl by anoi c
acl d, '
and can be orally administered has been awaited.

[0008]

The calcium receptor is a G protein coupled receptor
which is mainly expressed in parathyroid cells, and it
regulates PTH secretion by sensing Ca®" concentration in
the blood (Non-Patent Document 7). The human calciuﬁ
receptor consists of 1,078 amino acids, and it is reported
that the human calcium receptor is expressed in the kidneys,
thyroid C ceils, the brain, bone marrow cells, etc., as
well as in the parathyroid gland. By binding Ca?" as a

ligand, the calcium receptor activates phospholipase C via



2'-[(1R)-1-{[(2R) - 3-{[ 1- (2, 3-di hydro- 1H i nden- 2-y1) -
2- et hyl propan- 2-yl ] am nol - 2- hydr oxypr opyl ] oxyl et hyl ] - 3-
nmet hyl bi phenyl - 4- car boxyl i c aci d,
12-[(1R)-1-1[ (2R -3-{[ 1- (2, 3- d|hydro 1H i nden- 2-
1) - 2- net hyl propan- 2-yl ] am nol - 2- hydro§ypropyl]oxylethyl]
met hyl phenyl | propanoi ¢ aci d,
{2-1(1R) -1-1[ (2R -3-{[ 1- (2, 3-di hydro-1H i nden- 2-
1) - 2- net hyl propan- 2-yl ] am nol - 2- hydr oxypr opyl ] oxyl et hyl ] -
met hyl phenyl | propanoi ¢ aci d,
{2- [(1F%)Qup111[r(@2m<1§{r{rpf(e21r3- dFyR ©- e i peAugtion of inositol
1)-2- thylpropan 2-yl ] am nol - 2- hydr oxypr opyl ] oxyl et hyl ] -
met h
[

(
t
y
2-

;TF r}fiaad}dmcrease in the’intracelliular Caz+
2. [(1R)-1-1[(2R 2 3-di 1H i nden- 2-
o et ,{) S i - S REERs 25 g pecretion of
! d |
2UF22 ?%%bgf Q?f ééPQfo‘hydror%n¥ mden-5 expected that a
2- et il pLRAN: 2:01 | A0 e by Sk e OPYLL oyt ebAYLE - che

| uoro enyIIpropan0|c acl d
2- [ (1Rale Al %Fécépﬁc[rl (2, e3 iyl 9rit-&Reeas 2- agent that
2- et hyl pr opan- 2-yl | anmi nol -"2- hydr oxypr opyl ] oxyl &t hy1] -
| uor ophemddrirapandi<e @l ¢hum 1Zeceptor, will promote PTH
2-[(1R)-1-1[(2R) -3-{[ 1- (2, 3-di hydr o- 1H i nden- 2-
- 2- metdwd yrtoipemn - =0l |am atd}y2e Ty dg Dxypr opyl  oxyY¥ei hykéase the PTH
-(trifluoromethyl)phenyl | propanoi c acid,
2- [ (1Rrica{2R)+@: (il -y dIbdydrH-4dH indena- @xganism. In this
2- met hyl propan- 2-yl ] am no} - 2- hydroxypropyl]oxy}ethyl]-
tr| fl lRﬁQﬁﬂ%irhﬂ@ pHenhingreopehol e akped PTHE concentration is
[ (1R 3-1[ 1- (2, 3-di hydr o- 1H—|nden 2-
: yI met hyl )tc!yad'{ %tpﬁﬁq}ﬁ%oqha? r%%k%%%w}%xwe?ﬁwyt%d to obtain
nethylblp enyl-4 arbo§%llc aci d

5- { 2: PLREIE (TABREONY MR 10 4791 09 18 fRgen2g- that provided by
1) - 2- net. - 2- - 2- opyl ] oxyl et hyl ] phenyl | pent anoi ¢
rola. TR ??’@ﬁdf’ﬁyhréym. habh ) Pentane!
Ineth I ro h opanoi ¢
g, P LS g T T B8 GPRYAF BL I pRgERYghRLoPan
y1) - 2- met dd?g op@ms Ze Mg AR AW 3 Zs OYSEOXY PR 0Py EQXYDEERMELE 1 are
6- met hyl p enyIIpropan0|c aci d,
3- { 2- P1R)krlowi ( 2Rowd~vElr]- @Zt&tﬁgﬂﬁ/%ﬂ%ﬂéﬂ@iﬁnﬁl—ar to the compounds
y1) - 2- net hyl propan- 2-yl ] am noY- 2- hydr oxypr opyl ] oxyl et hy1] -
fl uor ophferite piropanmien aim dbhat they include an indanyl group, the
{2-1(1R)-1-{[ (2R -3-{[ 1- (2, 3-di hydro- 1H i nden- 2-
) - 2- metstyd yriopen-@F yHeamtivd: 2hydrekgpr bpydll bkgtenhyl] -
quorophenyI}propanoic aci d,
{2- chloro [(1R) 1-1[ (2R) - 3-{[ 1- (2, 3-di hydr o- 1Hi nden-2-y1) - 2- net hyl propa
2-
1
) -
t

3-
y
6-
3-
y
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3-
y
4-
3-
y
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3-
y
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3-
y
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y
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y
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{
1) -
f
{
1)-
f
{
1)-
f
{
1)
(
1
1) -
(

] am nol dr oxypropyl ] oxyl et hyl ] phenyl | propanoi ¢ acid, 13
(1I%IT1AT1WI‘QF$/ LE ([ 2- (2, 3-di hydr o- 1Hi nden- 2-

1p&£ T%ﬁ%{)ﬂﬁ%@@% 2- hydr oxypr opyl | oxy) propyl ] - 6-

y
3-12-[(1 )-&¥ [ (2R)-3-{[2-(2, 3-di hydro-1Hi nden- 2-
yl)-1,1-d | et hyl ] ami-no) - 2- hydroxypropyl]oxylethyl] 6-
et hoxyphenyl | C . ; :
3-{2:[(1R- 1 ?\F%g%%ﬁ?zb‘?%u’%edih ar ST hagRogieal Review,
yl)-1, 1-dineg Ifgh | @gd gl - 2- hydr oxypr opyl ] oxyl et hyl | - 4-
quoro 6- nethoxyphenyllprOpan0|c aci d. (14) The conpound described in
any one sel ectieshfrondd)pdoudds) of ].arDH@i}BB§§U&>ECBbh¥ gg@@@@ﬁbl e salt
t hereof for use as a cal ciumreceptor antagonist. arnmaceuti ca
conposi t izateddmich Eosge | S8se ther eonpoaing) dp587+bed |n any one selected from
(1) to (13) above or a pharmaceutically acceptable salt thereof as an
ef fective conpbmenkatent 1B)curieret phar fadeutivalogoapbskewvdawdescri bed in
(15) above for use as a calciumreceptor antagonist. (17) The
phar maceuti cal conposition described in (15) above for use for treatnent or
prevention of a disorder associated with abnornal bone or m neral
honeostasis. (18) The pharnmaceutical conposition described in (17) 14
above, wherein the disorder associated with abnormal bone or m neral
honeosta5|s |s hypoparathyr0|d|sn1 osteosarcona perlodontltls bone

o, o o, . ~ a2 o

5
3
y
6-
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n-
3-12-
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nmet ho
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X
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(20) A et hod of inproving bone nmetabolismwhich is characterized in
that an effective anmount of the pharmaceutical conposition described in
(15) above is adm nistered to a mammal . (21) A net hod of preventing
or treating osteoporosis which is chargcterized in that an effective anount
of the pharmaceutical conposition described in (15) above is adm nistered
to a manmmal . EFFECTS OF THE | NVENTI ON [ 0016] The conpounds of the
i nvention or pharmaceutically acceptable salts thereof are useful for
treatment _or praophylaxis of a disorder associated with abnormal bone or
m ner al HdﬁﬁﬁgtéghsP ﬁ&ﬁ'é%%hple, hypopar at hyroi di sm 15 ost eosarcons,
periodontiti§I Q&p%'frac ure heal ing, deformative arthritis, rheumatoid
get §

arthritis, P feddCUREor AF  AYFECAF i E 'S dtonBN ¥e k@t @Y ed wi t h
mal i gnant, -t r d fr e healing, and osteoporosis. BEST MODE FOR
_ CARRYING(&ﬁ$ﬂ$H£%$NVEﬁ#ﬁf%ﬁ?%%%#] The invention will be explai ned
her ei nbel ow. r e e un avj t For mul a
(1) include tkll\]gsne Pﬁzt\r/e?{]tg E{c&ﬂmﬁo i n'atSElrgélo% l%ﬁ%g%)f’t ug% ?’gr%g%’s g§67 ol | ows.
A and D ane a single bond, - Ra and R2b, the sane or different from
each other, represent a hydrogen atom a fluorine atom a chlorine atom a
cyano group, aldietfuterty Qbunder®thOXn@dOtPhoBody) 1095 onethyl g gsoup, or a
"trifluoronmethoxy group, R3a and R3b, the same or different from each
ot her, ré@&dlesent a hydrogen atom a fluorine atom a chlorine atom a cyano
group, a methyl group, a nethoxy group, an ethoxy group, a trifluoronethyl
group, or a tMNd-Rertemdt hogumgaroup, @ Rirenrd, RS. riépr eSiémteotdiylic gr oups or an
et hyl ene group, R6 represents a nmethyl group or an ethyl group, Zis a
car boxy GECHER1SAE meiglatigy extragald Wrast eatrddlresazagst elsilfr conpounds
havi ng the Farnula (1) .include those described in the Exanples. A "hal ogen
atont refErSEHF TRt dtforhl e PR Wi at HR) a G mredodm or an
i odi ne aH D4 fq@ exanple, and it is preferably a fluorine atomor a
chl ori ne "at’orh A "01-06 al kyl group” refers to a linear or branched
al kyl group havin o 0 and it,4 er met hyl
group, an et hﬁgng_rq)&]}ﬁ?&a%&cg%%%%g?%upﬁ(%tuarne’| sfo%ér%p%gé’r Ogﬁﬁ%y%gfo a t-butyl
group, Mg HRfeR-MENT® Met hyl group. A "Cl -C6 al koxy group" refers
to a group in which an oxygen atomis bonded to the above-nentioned "C -C6
al kyl grqupiijand it is preferably a nethoxy group, an ethoxy group, a
pr opoxy group, an isopropoxy group, or a t-butoxy group, nore preferably a
met hoxy group.Patent DACUer(6 lhalwageytet coh & Kyl (g8 rpledsdess) to a group in
whi ch a hal ogen atomis substituted on the above-nentioned "Cl-C6 al kyl
group". Exanples thereof include a fluoronethyl group, a difluoronethyl
group, a trifluoromethyl group, a fluoroethyl group, a difluoroethyl group,
and a triDISGOOSEREY OFy Thilp I NVEN T er ably a trifl uoroMet hyl group. A
"01-06 hal ogenat ed al kox roup” refers to a group in which a hal ogen atom
i s subst FRGPEFNSn TOnBEy 6ﬂgﬁﬁ%ﬁﬁﬁdﬂﬂiifNYENﬁ§Qﬂ koxy group". Exanples
t her eof iﬁélége a fluoronethoxy group, a difluoronethoxy group, a
trifluordidt Xy group, a fluoroethoxy group, ‘a difluoroethoxy group, and a
trifluoroetho I Qu a referably a trifl uoronethox roup. 17 A
"C2-06 al kyl eﬁ% %P&S%t roérlfd tl&"a?ﬂ‘ﬁylr?éhrlsortoorpaﬁfb‘ﬁébe Ckiqﬁlerﬂ&vﬁr oup havi ng
2 to 6 car i{. LS .preferabl.y an.ethyl.ene gro ar_ a propyl ene
group, aﬁl ti(r%%rug&j(|?)%re ggggllnﬁsar‘f’%elt hylegqrr]lel%d?(to&&ta elsr']:tlr%aai%nvtmyneans
treati ng ,Qr 1 L-ARr QYiN I, SO, r n_,0r_ i nhi.bjti Sy, om A
"phar rracea%tailirzlglﬁl §%§c%g%tcg‘b e r%getp%torﬁr :%ﬁfr&') re célr $ eomibdshéyt"%ﬁ%ecr? c&an be
used as arphakmaeeytiical-aagent. The conmpound of the invention can be
converted to a base salt or an acid salt by reacting it with a base or an
acid when the conpound has an acidic group or a basic group, and these
salts ‘are therefore referred to. Exanples of a pharmaceutically acceptable
"base saMEANSf FORe soavaoend'Hef FRosIipMm@enti on preferably include salts of an
al kali metal salt such as sodiumsalt, potassiumsalt,and lithiumsalt;
sal ts of [&R18lkal i ne earth netal such as nmagnesium salt and cal ci um salt;
salts of an organic base such as N-nethyl norpholine salt, triethylam ne
sal t, tributyPamhgenegeut ididls gpremaa tatdry [wirfiate igdlithitdi cycl ohexyl ami ne
salt, N-nethylpiperidine salt, pyridine salt, 4-pyrrolidinopyridine salt,
and a picoline salt, or salts of an am no acid such as glycine salt, |ysine
salt, arginine salt, ornithine salt, glutamc acid salt, and asparaginic
acid salt. Preferably, it is a salt of an alkali netal. - Preferred
exanpl es of the pharmaceutically acceptable "acid salt" of the conpound of
the invention include salts 18- -



of a hydrogen halide acid such as hydrogen fluoride salt, hydrogen chloride
salt, hydrogen brom de salt, and hydrogen iodide salt, salts of an
inorganic acid such as nitrate salt, perchlorate salt, sulfate salt, or
phosphate salt; |ower al kane sulfonate salts such as nethanesul fonate salt,
trifluoronethanesul fonate salt, or ethanesulfonate salt, arylsulfonate
salts such as benzene sulfonate salt or p-toluenesul fonate salt; salts of
an organic acid such as acetate salt, nalate salt, fumarate salt, succinate
salt, citrate salt, ascorbate salt, tartarate salt, oxalate salt, or

mal eat e 38Fivahaan Q4l f8eof2aR1HR AECEEIT P 'sudh Cas § PERAESSEYE193)si ne
salt, arginine salt, ornjthine salt lytam ¢ acid salt, and .asparaginic

. 9
aci d sal PreRBERTHPBf BRABPY 3N RIPRLZSSa T Soff iy di By &k altiode 4 d. The
conpound or arrmaceutical ly ceptabl e salt thereof  of t.he i.nvention may
be addedeﬁf?ﬁ SaggPpPF8W?&5t8?ﬁ0F86£€6&é”hf%?ﬁ}£F€a§?%r566f§GFﬁf?ng wat er
mol ecul eachyebetdsl §hk1klnbNenat R3ANAe 10 % JLES RIHdLALIA o ANd such
hydrat es "as Wel I"'as sol'vates and crystal pol ynorphs ‘are also included in
the inventign, ;fhesconpaundn. a sal thibereghrq9ria sakvaherebsthenconpound
or salt of the invéntion may have various’isoners such as a geonetric
i somer syeBoas peHS chacenhtadd ibhans fefaMs idntarapidrcalhdrs it isitdusas a
tautomer, or a d form and-a |l form etc., depending on type and
conbi nat ienief ekpecsehstiot ventigr atyes .o éssespesEs-Hicaldeading ted, the
conpounds of the invention include all isomers, stereoisoners, and m xtures
of isoneesfet® amdtbbér pooydneds biyn iarne nmdttiten tTRelminkdtares: ioh icfoner s can
be resolved by resolution neans that are well known in the art. The
conpoundPdf-t he i nvention includes |abel ed conpounds, i.e., conpounds in

whi ch one or nore atons of the conpound of the invention is substituted
with an isot op@e( fedegvampearosnds3qt e YWLNGRE 35S P IUNGHe

i nvention includes pharmaceutically accept.ahl e pr.odrugs t he conmpound of
t he i nveRfiVoRY EycﬁﬁgﬁﬁgbéﬁFFE%PFya&%&%ﬁgﬁﬁie dﬁ?ﬁ@gis% ant a conpound
having a gt %lé%s%inchh%%rin eac%g\i%ritu%\d rteo eg:ﬂ:o -arhoc SRRy %Dé]cy'q;i r group,
or a carﬁo?y group, etc. of the conpouné: the 1 nvention ylhy olysis or
under physi.al.ogical ndj.t i ) i r r odr ugs
T L o R e o T
"Devel openl,cely ByugktraMhiacular daési gre (Hhr pkawey shoten, 1990),- Vol . 7,
pages 163-198. Spécific exanples of prodrugs include, when an am no group
is present ingheicampaund ahed hevidiMenn ofsl & oo uik | foMivwing he am no
group is acylated, al kylated, or phosphorylated (e.g., a conpound in which
the am no groufd)i s ei cosanoyl ated, al anyl ated, or pentyl am nocar bonyl at ed,
(5-met hy1- 2- oxo- 1, 3-di oxol en-4-yl ) nmet hOxycar bOnyl at ed,

t et r ahydr of ur &nydcatpedindoyrarode seyitrest Myt atherd, £ phydertioyd Bammethy/| alled, or
tert-butylated, etc.), etc. Wen a hydroxy group is present in the conpound
of -t he i@ﬁe@tP@@Fmﬁﬂﬁﬂﬂkﬁﬁhhﬂﬂ&ﬁﬁ?giﬂﬁﬁﬁxﬁéiiiqh%ﬁﬁQﬁrthe hydroxy group is
20 acyl atléd14dl kyl at ed, phosphoryl ated, or borated (e.g., a conpound in

whi ch the hydroxy group is acetyl ated, pal mtoyl at pr opanoyl at ed,

pi val oyl at ed, succinyl ated, fumaryl ated, al gnyta , or dinethyl am nonet hyl
carbonyl ated, eta.),pétc. Furthergyswign —:rbox» group is present in the
compound of RB®e inveption, exanpl : RRQsd i n which the carboxy
group i s esterny ~da e T, G ] I"n whi ch the carboxy
group is ﬁ?ng,est rifﬁigrdﬂﬁgg;ttesterified, car boxymet hyl esterified,

di met hyl & no‘nexy | esterippgd, " 'pival oyl oxynethyl esterified,

et hoxycar bonyl ethyl esterified, amdated, or nethyl an{bated, etc.),
etc. Furt her ,A't' i nvention includes conpounds in which functional
group of the conpound of tﬁg invention is substituted with a so-called

equi val ent group. Exadplms f so-called equival ent groups include those
described in The Practice of Medicinal Chemstry (Cam |l e Georges Wernmnuth,
Academ c Press, 1996), for exanple. In particular, equivalent groups to a
carboxy greujare described at pages 215-217 of The Practice of Medicinal
Chem stry. (Production process) The conpound of the invention can be
~ produced by appiyitige vesimuss wedd ek nowss synidet | gromp hodsdectoediag to the
characteristics that are based on the nmain skeleton or type of substituent
groups of the conpound. Exanples of well-known nethods include those
described in "ORGANI C FUNCTI ONAL GROUP PREPARATI ONS", 2nd edition, ACADEM C
PRESS, 21 INC., 1989 or "Conprehensive Organic Transfornmations", VCH
Publ i shers Inc., 1989. In such case, depending on the type of
functional group, it nmay be effective in ternms of production techniques to
protect the functional group with an appropriate protecting group during a

e 1 e o - . . . I - o, "




R4, R6, Z, and m have the same neani ngs as above, R6 represents a C-C6

al kyl group, LI and L2 represent a |eaving group for the substitution
reaction, and PGc represents a protecting group for a carboxy group or a
group equivalent to a carboxy group.] Step A-1: This step is a

met hod of producing the conpound (a-2) by using the conmpound (a-1), i.e.,
substituted benzoic acid, and N, O-di net hyl hydr oxyl am ne hydrochl ori de salt,
and it can be produced according to the nmethod described in Tetrahedron

1999, 55, 13159-13170 by Kunishima et. al. Step A-2: This step is a
step of pPéd@¥iSng the compound (a-3), i.e., a ketone, by using the conpound
(a-2) and a Gjignard reagent. Step, A- 3. This step is a step of

Eo[lverti gg t hf'g@nﬁ&ﬁﬁ}iﬁ’%’)‘ii Tt &Jt';%(s c%lrﬁ%]tt ﬁf iy (%Eﬁﬁ?byoi ﬁ?ﬂ_uci ng t hg (2-6)
et one. ep A-4: i.s,step iis a o) uciing e compoun a-
by coupl ip%‘&ntyrjf? N RFSIRd "EASH) ™Y e T rﬁpecglutn% %10%’5 .Cél Step A2 to
Step A-4 can .per C in d de i he age 40 of

| nt er nat i onal %243P&8F?§§Fﬁo%9é§ﬁpgl Ee“t%ltﬁg.%r{%tt%g—llﬂ%%ga %Ier’%tsLl e'c!%fi cally,
Step A 2cqande Nenf iR accondicy J0.Sel g, BAM 2% thalcds

escri bed at page "49 “of 02/ 14259. Step A-3 can be pertorned according to

Step 1 ofaixamyreuwdl thata ikl d led-@8  Jrage:paydudO 02/ 14259. Step A-4
can be performed according to Step 2 of Exanple 1 that is described at page

50 of WO 02/ 1425% Strefi Atwnd, an oxigeén Sdtegm, solm stepl Hir piosiuci ng t he
conpound (a-8) by a coupling reaction between the conpound (a-6) and the
conpound (a- 7)R**Step RE°6: the sameThirs dstfde riesta. fotoap esfctprasdering t he
conmpound (a-10) by a coupling reaction between the compound (a-8) and the
conpound hyglr®gerstagpmi- 2 MRHicgest Fds & st ofIprwriuce gl the & und
(a-11) by deprotecting the protecting group of the conpound (a-10).

Step A5OSR AT Ca BeXeFGtiRed AdDYANY tot the FEaet | FFPEanpl e

that is described at e 6 f WD 04/106280. More specifically, Step A-5
can be pé& & %@3%’@@&1‘2”8‘? B&Mple 1 that is described at page 67
of WD 04/106283. ' StepssA-6.can _be perfarned accardi ng t { 4 of Exanple
1 that is des ib%laléa]{2 pagg%ﬁagl’re 1) ﬁ?f/f%gfé%. %oénp%@(% c?’écﬁpebré gaerfor med
accordin Pl & h t i b%dC P 68c0f;

04/ 10628 .3}&20?%?0%602% ?[I n ot%eén f%?érr%'l Za} , AR R@IBR‘ Z?ggch, andwr% have

t he sarregrmiig,ngas AS- B QM8 d xSt Lo Thisosdep ¢ siepy pfgps@suci ng the
conpound (b-1) by reducing txhyggiﬂgjrrlgf)un% (a- 1%;. Step B-Z:k)%'higs[ s]?geip is a

step of RGN comuming Kdk?)gkyuslepr ot ecting the protecting group
of the conmpound (b-1). Step B-1 can be perfornmed according to the

Exanpl e 2 showf aindpaje theobaM®d 300BLAETEB86t Btrep BaZhcamhee,carri ed out
in the-sanme manner as the Step 7 described above. Process C [0022]
hydrogen atom, a halogen atom, or a Cl-Cé6 alkyl group,
or R*® and R’ are bonded to each other to form a C2-Cé6
alkylene group
R®: a halogen atom, a cyano group, a Cl1-Cé6 alkyl group,
a Cl-C6 alkoxy group, a halogeno Cl-Cé6 alkyl group, or a
haloéeno Cl-C6 alkoxy group
m: an integer of 0 to 6
Z: a carboxy group or a group equivalent to a carboxy
group (-SO,NHR?, a tetrazolyl group, or the like)
R*: a hydrogeﬂ'atom or a C1l-C6 alkyl group]

Preferred embodiments of the invention include the



R6 R20 (a-6) Step CG3 R2(:):1 " ZPG C7m (c-4) [0023] [in the
formula, R3., R2, R3, R4, R5, RE, Z, LI, PG, and m have the sane neani ngs
as above and L3 represents a leaving gtoup for the substitution reaction.]
Step CG1: This step is a step of protegting the carboxylic acid of the
conmpound (c-1) or an equivalent group thereof with a protecting group. Step
C-2: This step is a step of producing the conpound (c-3), 27 i.e., boron

ester, by a coupling reaction. Step C 3: ~This step is a step of
produci ng_the conpound (c-4) by a coupling reaction between the conpound
(c-3) andfehkowBipound (a-6) using a catal yst. Step C 4: This step is

a step of producing the conpound (c-5) by a coupling reaction between the
conmpound (c-4)<%hd t he conpound (a-9) via a substitution reaction on the

epoxide. Step C-5: This step is step of _produci ng the conmpound (c-6) by
deprot ecti ng téﬁ?rﬁ?ﬂ&ﬁ%?§mﬁ%ﬁ%ﬁgb%% gﬂe(&gnﬁgﬁﬂﬁ €-8). [0024] Step
0-1to St 0-5 can be performed according to the reaction_exanple shown at
page 77 &§%WB%ﬁﬁﬁgﬂﬁf :La$ﬁﬁ%F%%%%i??%%I?Q?r%fgpwgfieﬁgane per f or med

according. 1o Step 2 é)ftha@cg’ér? =dnthat 4 i eSEr at page 99 of WO
2004/094365?r8tep 0-2 and ep-%ES 62% eﬁ%grfgrﬁggggécording to Step 3 of

Exanpl e 1-1 thag)is described at page 100 of WD 2004/ 094362. Step 0-4 can
be perforned according to Step 8 of Exanple 1-1-that is described at page

103 of WO 20041109436 o Si@ P ds &r £dd ben pet f opped2aceppdingrte Step 9 of
Exanple 1-1 that is described at page 103 of WO 2004/ 094362. The

conpound Hlee S)a cart e ey faroedt sicster dahy thetrhefr eaetrean examplde rAd
Exanple 1 of WD 01/53254, which are described at page 15 and 23,
respecti wahich 228 identiftel conpdimtefen?)fran dechrotiieed anepovedény to the
foll ow ng Process D. Process D [0025]
a hydrogen atom, a fluorine atom, a chlorine atom, a cyano
group, a methyl group, a methoxy group, an ethoxy group, a
trifluoromethyl group, of a trifluoromethoxy group.
(4)
The compound described in any one selected from (1)
to (3) above or a pharmaceutically acceptable salt thereof
wherein R%* and R%, the same or different from each other,
represent a hydrogen atom, a fluorine atom, a chlorine atom,
a cyano dgroup, a methyl group, a methoxy group, an ethoxy
group, a trifluoromethyl group, or a trifluoromethoxy group.
(5)
The compound described in any one selected from (1)
to (4) above or a pharmaceutically acceptable salt thereof
Wherein R* and R’ represent methyl groups.
(6)
The compound described in any one selected from (1)

to (4) above or a pharmaceutically acceptable salt thereof

wherein R* and R® represent an ethylene group.



(d 1) (d-2) [0026] [in the formula, R3 has the same nmeaning as above.] Step
D 1: It can be performed according to the met hod described in J. Og
Chem 2002, 67, 3965-3968 by u5|ng t he conpound (d-1) disclosed in WD

98/ 05651. Process E [0027] R6 R5,R4 OH (b-1) Deprotection Step E-3
(Step B-2) [0028] [in the formila, Rz1 RR4, R5, R6, Z PGc, and m have the
sane neani ngs as above. ] Process E is a nethod of producing the
compound (b-2) of the.invention, simlar to Process B. Step E-1: Thi s

step is a step of producing the conpound (e-1) from the conpound (a-8) by

carrying out alftleduction reaction in the same manner as Step B-1. Step E-2

This step is a step of producing the conmpound (b-1 carryln? out a
& 1)

coupl i ng reacti¥h FHRNELates rahned b@ %ﬁ%pOQEGSe eg. grom This step
is a step of uci ng the ound carr out _a deprotection
reaction ot & pragi L& iNg Yr @'U%P "ﬁc‘?Lﬁ Ynﬁ‘ﬁ‘ﬁ%?‘\{ g%t %%IE-Eh reot

Process Flerétnﬁthod o prp duce the conpound (a-3)', which is a production

|nterned|a e of the T conpounds of the invention. Process F [0029] R6R6
DeprotectlonAI&ylatlon )0 -2,

The compound described in any one selected from (1)
to (6) above or a pharmaceuﬁically acceptable salt thereof
wherein m is 2 to 4.

(9)

The compound described in any one selected from (1)
to (8) above or a pharméceutically acceptable salt thereof
wherein A is a single bond.

(10)

The compound described in arny one selected from (1)
to (9) above or a pharmaceutically acceptable salt thereof
wherein D is a single bond.

(11)

The compognd described in any one selected from (1)
to (10) above or a pharmaceutically acceptable salt thereof
wherein Z is a carboxy group. |

(12)

The compound described in any one selected from (1)
to_(ll) above or a pharmaceutically acceptable salt thereof
wherein R® represents a methyl group or an ethyl group.

(13)

A compound selected from the following group of

compounds, or a pharmaceutically acceptable salt thereof:



R2e0-- --- HHO Step F-2Ki 0C(f-2)(a-3)" 30 [0030] [in the
formula, R6 and LI have the sane neani ngs as above, R2' represents a O -C6
al kyl group or a halogeno C C6 al kyl group, and PGh represents a protecting
group for hydroxy group.] Step F-1: This step is a step of producing

t he conpound (f-2) by deprotecting théLlpr otecting group for the hydroxy
group of the conpound (f-1). Step F-2: This step is a step of
produci ng the conpound (a-3)' by reacting the hydroxy group of the conpound
(f-2) with an al kyl ati ng reagent. ' Process Gis a nmethod to produce

t he conpound (&L~ [ WRchl+6[ &2productiien2i AtdlihpdirateHefintiba-cenpound of
the i nvention. " Process G [0031] R2CO, Pdcat Step G 1 NH2 (g-1) OPGe
R2 NHZy X )g=2)me thy 1 pSiman 22y 1 GRGUCH) Bepr ot ect i on.

(-----)OR" R2--- --,...-Step G3 L1L1 (0)(a-1) [0032] [in the
formul a, RETQIYPEeRY Pexhisiehy heokamel heappagsiasaabdve, and X represents
a hal ogen grou&o.b St ef G1l:. 31 This steg is a step of producing the
conpound (g-2)*by2chF+§) nh~ olt2R) T { hded€r dndiBHetPohtHofnEBB-€onpound (g1)
in the presence of aIIadiélmc]atalxsE. Step G2: This step is a step of
produci ng/ thet @b Qpyye-yllamino}-2=

hydroxypropylloxylethyl]lphenyl}butanoic acid,
2'-[(IR)-1-{[(2R)-3-{[1-(2,3~-dihydro-1H-inden-2-yl) -
2-methylpropan-2-yllamino}-2-~hydroxypropyl]oxylethyl]-3-
methylbiphenyl-4-carboxylic acid,
3-{2-[(1R)-1-{[(2R)-3-{[1-(2,3-dihydro-1H-inden-2-
yl)-2-methylpropan-2-yl]amino}-2-hydroxypropyl]oxylethyl]-
6—methylphenyl}propanoic acid,
3-{2-[(IR)-1-{[(2R)-3-{[1-(2, 3-dihydro-1H-inden-2-
yl)—2—méthylpropan—2—yl]amino}—Z—hydroxypropyl]oxy}ethyl]—
S—methylphenyl}propanoic acid, '
3-{2-[(1R)-1-{[(2R)-3-{[1-(2,3-dihydro~-1H-inden-2-
yl)-2-methylpropan-2-yl]lamino}-2-hydroxypropyl]oxy}ethyl]-
4-methylphenyl}propanoic acid, |
3—{2;[(1R)—1—{[(2R)-3—{[l—(2,3fdihydro—1H—inden—2—
yl)-2-methylpropan-2-yl]lamino}-2-hydroxypropyl]loxy}ethyl]-
6-fluorophenyl}lpropanoic acid, '
3-{2-[(1R)-1-{[(2R)=3-{[1-(2,3-dihydro-1H-inden-2-
yl)-2-methylpropan-2-yljamino}-2-hydroxypropyl]oxy}tethyl]-
5-fluorophenyl}propanoic acid,
3—{2—[(1R)—1—{[(2R)—3—{[l—(2,3—dihydro—lH—inden—2—
yl)—Z—methylpropan;Z—yl]amino}—2—hydroxypropyl]oxy}ethyl]—

4-fluorophenyl}propanoic acid,



by converting the anino group of the conpound (g-2) to a |eaving group.
Step G 3: This step is a step of producing the conpound (a-1) by
deprotecting the protecting group for the carboxy group of the conpound

(g-3). Process His a nethod to preoduce the conpound (a-3)", which is
a production internmedi ate of the conpound of the invention. Process H
[ 0033] [ 0034] [in the formula, R2 and LI have the sane neani ngs

as above.] Step H1: This step is a step of producing the conpound (h-2) by
reacting the conmpound éh-l) with an organo tin conmpound in the presence of
a pal | adi um cadalyst (18t ep~Hl22R) 33-{ [1- (2TRi-distvely oi—3 Ha isidem-&f- pr oduci ng
t he conmpound éc-3%" by carrying_ out the sane reaction as Step G 2 above.
Process 1Y15 9 RethotPTorproduit] enénedngobidrCEyBY oPwhil Ok Yl taypd oduct i on
internedigt? of Lhe congou‘d of the invention. Process | [0035] OH R6R6
[ 0036] - (o f U hame b bl BReR¥L I REOPERA1LEI 2Rdde the sane neanings as

bove.]. Step |51; Thi ' t f i h d (i-1) b
feduci ng the carbaxy | BRbup: bf TZRE~2atpaaid  Pacyyoapeg i iptem at Ll L 2
. t o ) oo e o Sl f
he- compatad 1 g}y Pz bPEr GARTSLHshb) - By B 1 S5y TR O 0P ©
producingslh@rgpnﬂgya@eﬁﬁ%§)ph§§y@¥%%sgshb@e Lhegconpound (i-2) with a

- Grignard reagent. Step 1- is step is a step of producing the
conpound (a- 3)2by[oxRekzing (Rhe-Bydroxy 2grodpholirbhe peampewnd (i-3) to a

ket one. Process J is a nethod ta produce the conmpound (a-4)', which
is a prodgbhéonyintechediapel bimihe} edrhourdxobrbobelil Bkenkitbryl] -3~
methylbiphenyl—4—éérboxylic acid,
5-{2-[(1R)-1-{[(2R)-3-{[1-(2,3-dihydro-1H~inden-2-
yl) -2-methylpropan-2-yljamino}-2-
hydroxypropylloxylethyl]lphenyl}pentanoic acid/
3-{2-[(1R)-1-{[(2R)-3-{[1-(2,3-dihydro~1H-inden-2-
ylmethyl)cyclopropyllamino}-2-
hydroxypropyl]oxylethyl]lphenyl}propanocic acid,
3-{2-[(1R)-1-{[(2R)=3-{[1-(2,3~dihydro-1H-inden-2- |
yl)—2;methylpropan—2-yl]amino}—Z—hydroxypropyl]oxy}ethyl]-
6-methylphenyl }propanoic acid,
3-{2-[(IR)-1-{[(2R)=-3-{[1-(2,3-dihydro-1H-inden-2-
'yl)-2-methylpropan-2-yl]lamino}-2-hydroxypropyl]loxylethyl]-
5-fluocrophenyl}propanoic acid,
3-{2-[(1R)-1-{[(2R)-3-{[1-(2,3-dihydro-1H-inden-2-
yl)—2—methylpropan—2—yl]amino}—2—hydroxypropyl]oxy}ethyl]—
6—fluorophenyl}propénoic acid,
3—{2—chloro—6-[(1R)—1—{[(2R)—3—{{l—(2,3—dihydro—1H—
inden—2—yl)—2—methylpropan—2—yl]amino}—2—

hydroxypropyl]oxy}ethyl]phenyl}pfopanoic'acid,



Process J [0037] Etgn, cat Step J-1 L1L1 (1-2)(c-4)' [0038] [in the

formula, R2 and LI have the sanme neanin
l'a, . gs as above.] Step J-1: i
step |sfa step of producing the conmpound (a- 4) by react!ong t he al dehy-(lj-gI >
g(r)ggg of the compound (i-2) with an organo zinc reagent. Process K
[ZPGCZLGCSElk 2 (ZEG%b 1?54 E6F5A|Rf<1 R2_1BJ 0 PGa PIGh m Al kyl Al kyl Al kyl
- m y yl (k-4) [0040] [in the formula, R2

gﬁ,d El4k :?5, R6, m Z, PGc, PCGh, PG, and X have the sane neani ngs as abové

yl represents a C-C6 al kyl group.] Step K-1: This step is a ’

step of producing anp )
1 k- 1) by> ppotierying-Lh
oo ot ST G SRR (o sReny i dgessgeqreary oo

Thi s stei is A
7 ?:Ee‘h{)}lé{r éxﬁﬂi@@(—l@f@ﬁdﬂgptb98ﬂble%Pé VWE& él’k | at
of the¥ rrpo’undrlsl Step K-4: 35 This step is a step o? pr oduci %gat Ihgn

conpo
e g}éeg;}% %,g}) Hn plepsieeio g dbedprotecting group of the conmpound (k-3).

3- {2 [ (1R)-1-{[(2R)-3-{[2-(2,3~ -dihydro-1H-inden-2-
yl)—1,1—dimethylethyl]amino}—Z—hydroxyprepyl]oxy}ethyl]—6—
ethoxyphenyl}propanoic acid, |

3—{2—[(1R)—1—{[(2R)—3—{[2—(2,3—dihydro—1H—inden—2—
yl)—1,1—dimethylethyl]amino}—Z—hydroxypropyl]oxy}ethyl]—4—
fluoro-6-methoxyphenyl}propanoic acid.

(14)

The compound described in any one selected from (1)
to (13) or a pharmaceutically-acceptable salt thereof for
use as a calcium receptor antagonist..

(15) |

A phaxmaceutical composition which comprises the
compound described in any one selected from (1) to (13)
above or a pharmaceutically aéceptable salt thereof as an
effective component.

(16)

The pharmaceutical composition described in (15)
above for use as a calcium receptor antagonist.

(17)

The pharmaceutlcal composition described in (15)
above for use for +reatment or prevention of a dlsord
associated with abnormal bone or mineral homeostasis.

(18)

The pharmaceutical composition described in (17)



[0042] [in the fornmula, R2, R2, Fel, R5, R6, Z, PCc, PCh, and PG

have the sane neani ngs as above.] Step L-1: This step is a step of
produci ng the conpound (1-2) by reacting the conpound (1-1) with an organo
tin conpound . in the presence of a pglladiumcatalyst. Step L-2:

This step is a step of. produci ng the conpound (1-3) via introduction of a
primary hydroxy group by carrying out a hydroboration-oxidation reaction of
the conpound (1-2). Step L-3: This step is a step of producing the conpound
(1-4) via introduction of a carboxy group by carrying out an 36

et heri f iatatven wheartinortd dheopdshed §SAyHR BRY ﬁ%%ﬁpa%@0¥%%lceﬂ%%und (1-3).
The conpounds of the invention that are produced according to the_nethods
descri bear abigvaraahBeee st ot edl dripRePRF2ENKECHIEPRY POTWRP R RRBMN

met hods, for exanple, extracfion, precipitatio distjill ation,

chr omat REEFICTM ikt i e r E??E?ngPﬁgi?Bﬂ: aﬁﬁoF@%#§¥?allization, etc.
Furt her, en. the c ound havi ng. Formul a Q he _Lpyent] an

i nt er redialt H%ﬁ?hgggﬁﬁn%?%ﬁgc?¥ %rﬁéﬁgésgghég é %E??%Pgéabggﬁfggptical

| somer s NS RLEREN o 106, OPLEAL s LSOBL 8aChlLhena3obRbAY ANACPUBLE! ed into
i ndi vi du 'SONers acco %lng o general nethods [1ke fractional
reCWSt%&ﬁé%i&é‘Tﬁ@' hek eSQ4 Ut bPNYswBbebrbBYelves recrystallization with
an appropriate salt or colunmh chronmat ography, etc. Exanples of literature
for referring(tg)methods of resolving optical isonmers fromracenates
include "Enantioners, Racemates and Resol ution, John Wley And Sons, Inc."
by J. JacquesThé&tpharmaceutIbelconppusdsioh thecravedt ion (3r7)
pharmaceutically acceptable salts thereof are useful for treatnent or
prophyl axbsvef weheisbndeheadsecrdeedansphiabror wathbehaosmag Repsg
honeostasis, for exanple, hypoparathyroidism osteosarconma, periodontitis,
bone fractunengral ihghedetapifit L§eCAFERPPEPSISrheunatoid arthritis, Paget's .
di sease, hunoral hypercal cenmi a syndrone associated with malignant tunor and
bone fracture(RBaling, and osteoporosis. Wen the conmpound or

pharmaceutically acceptable salt 37 thereof  of .the invention is
admi ni st er ed Fo%ﬁtﬂﬁﬁnﬁ? EPRIFIHEc OPAF, ™ %ﬁﬁﬁﬁﬁfflgpéf%bESparenteral

adm ni stration_can_be use i ther i.cal | r heal ly. The
pharnaceﬁﬁ?ﬁgFt85ﬁ58§i%Po%hgg %EeeF%égkgggngggﬁn%eogfg %bedyaccording to

various fRLDRR.06 DA OMUGLRG Pl ERALRLLINB N 41e)gangkal Ik used, after

seIectinB orm Ssuita or the adm ni stration nmethod.
Exanpl es  gf:focMe 0l okakl waggiini stered pharmaceutical conposition include
a tablet, a pill, a powder, a granule, a capsule, a liquid, a suspension,
an enul sion, g2gyrup, and an elixir, etc. Preparation of the

phar maceuticals in such forns can be carried out according to typical

met hods, if nacessawby, ofSipigvamtddd torve ndwtine epmamictis wisiattect ed
froman excipient, a binding agent, a disintegrant, a lubricant, a swelling
agent, aiswehbiragtairdzea doattihrg agemtffextylvastamawdr ofa tHisabi i zer, a
preservative, an anti-oxidant, a coloring agent, a dissolving aid, a
suspendi plaggeseltaradmacsivRFilitg cagsnscrabskdteniimy &RMe P preser vi ng
agent, a buffering agent, a diluting agent, and a wetting agent, etc which
are nor madmindsEgTes dddia impeal . Exanpl es of parenteral pharnaceuti cal
conpositions include an injection solution, an ointnent, a gel, a cream a
wet agent, a patch, a propellant agent, an inhaling agent, a spraying
agent; a r a suppository, and an inhaling agent,

etc. Pregggﬁﬁﬁ%;gﬁ t e%%ﬁg$ﬂgggbticals in such fornms can be carried out
accordingpoﬁ%]to typical nethods, if necessary, using an additive that is
appropriatel’y ‘'sel ected froma stabilizer, a preservative, a dissolving aid,
a moi sturi zi NgAgeNtn, S RILSSF WY AgRMcidN @Ptphoxhseatcieflavoring
agent, a gelling agent, a neutralizing agent, a dissolving aid, a buffering
agent, and-SoiQiHid t9h1838Nthe FeSRIrd BE 1 BEtL Y ef g enteattneot 051 ng agent, a
buffering agent, a thickening agent, a wetting agent, a filler, an

absor pt i JrpRi:Els &f SUsPedshdgr agesthc i aned av bimdalngo agehtbome comhi ch are
normal |y used as additives. The dose of the compound havi ng Fornul a
(1) or a nphsrmecuinasdt ys boceptabieanml e, thepepirythyesidependi ng on

synpt ons, age, body weight, and on the type and dosage of a pharmaceuti cal
agent which is adm nistered in conbination, etc. However, in general, oral
or parenteral adm nistration can be used, either systemcally or topically,
once or several tinmes per day within the range of -0.001 ng to 1000 ng per
dose for an adult (with a body weight of about 60 kg) in terns of the
conpound having Formula (1), or continuous intravenous adm nistration
within the range of 1 hour to 24 hours per day is preferable.

S o o, o " o
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Eval uation of inhibitory activity on cal ciumsensing receptor (CaSR) using
intracel lular calciumincrease as an indicator By using CHO cells which '
have been transforned to 40 stably express a hunman cal ci um sensi ng _
receptor (CaSR) (CHO hCaSR), CaSR ani?gonist activity was eval uated while
t he degree of inhibition of intracellular calciumincrease by a test
conpound i nduced by increasing extracellular calciumconcentration is taken
as an indicator. The preparation which is prepared by addi ng

CHO hCaSR to F12 medi um (manufactured by Invitrogen) containing 10% f et al
bovi ne seftfiPEBrRave  2REO5LEPRELRL Swaboasplfiredtideas8dingl/l in an anount
of 50 IlL/well, and theﬂ i.ncubat ed overnight in.,a CO2 incubator. The

cul ture SEpBFRataNE GASNEoRpPet ERFUREIOED 2Tithe tddSay BRI ers (20 mM HEPES,

HBSS ( Ca d f ini 2.5.mM b id, H7. 4 t ai ni
[BSS (Cogaag My | pee) SonbelaLng, 2.0 Mhorobenee . L0 oo i ning
i nt | i L I d.t .et i { f. 25
ot acel Ly acgalclum trdgal e vascaddad thanlo Lhen amunt ol 25

Meanwhi | e, -Cal cium 3 was prepared according to the protocol enclosed in
FLI PR Cal cium 3 Assay Kit (manufactured by Ml ecul ar Devices). After

nai nt ai nkagTi ober FbrherRRYaNSObUT @R E NiwhiNglonhe test conmpound is
prepared to have 2.1 to 20,000 nM (final concentration of 1.05 to 10, 000

nM by anoas3ay buffer was added thereto in an anmount of 25 Il L/well, and
mai ntained for 15 mnutes in a CO2 incubator. Then, the CaCl2 sol ution
prepared to hane 8nienMifhi malllcborcexprlatined dferifhibeMowdy usi ng the assay
buffer was added in an amobunt of 25 1AL/well, and the resulting

i ntracel | ul ar Pegfeneedaseapples, of| (e seamands éwgiling) thes neasured over
time using 41 a fluorescence inmaging plate reader (FLIPR manufactured by
Mol ecul aFopByilged)) ER6AFRetlacs HBVaNFedh e kETHIMRELORc € Thet ween t he

quorescenEe Lntengit bef ore %hﬁ additi on of Cad 2 solution and the
maxi mum FRASFESEEREe FFRPBAsPEY FR1E8MSthe addition of CaCl2 sol ution was

cal cul at ed, aaq t%e SO%Einhibition cogfentration(IOSO)of t he test conmpound
was obt ai ned. “AGE r&ﬁﬁé t6 FﬁggﬁFeEEﬁi’test, t he conmpounds shown in

R
42, 43, represent a hydrogen atom, a fluorine atom, a chlorine atom,
a cyano group, a methyl group, a methoxy group, a
trifluoromethyl group, or a trifluoromethoxy group,
R3® and R%, the same or different from each other,
repfesent a hydrogen atom, a fludrine atom, a chlorine atom,
a cyano group, a methyl group, a methoxy group, an ethoxy
group, a trifluoromethyl group, or a frifluoromethoxy group,
R* and R’ represent methyl groups or an ethylene group,
R® represents a methyl group or an ethyl group,
Z is a carboxy group, and
m is 2 to 4.
More preferred examples of compounds having the

Formula (I) include those described in the Examples.

A "halogen atom” refers to a fluorine atom, a



44, 45,46, 47, 48, 49, 50, 51,52, 53,54, 55, 56, 58, 60, 61,62,63, 64, 65,
66, 67, 68,69, 70,71, 72, 73, 74, 75, 76,77,78, 79, 80, 81, 82, 83,and 85
exhibited an inhibitory activity 1C50 of 1.1 1.1.g/nmLorl ess.
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chlorine atom, a bromine atom, or an iodine atdm, for
example, and it is preferably a fluorine atom or a chlorine
atom.

A "C1l-C6 alkyl group" refers to a linear or branched-
alkyl group having 1 to 6 carbon atoms, and it is
prefe;ably a methyl group, an ethyl group, a propyl group,
an isopropyl group, or a t-butyl group, more preferably a
methyl group.

A "Cl-C6 alkoxy group" refers to a group in which an
oxygen atom is bonded to the above-mentioned "Cl-C6 alkyl
group", and it is preferably a methoxy group} an ethoxy
group,'a propoxy group, an isopropoxy group, or a t-butoxy
group, more preferably a methoxy groﬁp.

A "Cl-C6 halogenated alkyl group" refers to a group
in which a halogen atom is substituted on the above-
mentioned "Cl-C6 alkyl group". Examples thereof include a
fluoromethyl group, a difluoromethyl group, a
trifluoromethyl group, a fluorcethyl group, a difluoroethyl
group, and a trifluoroethyl group, and preferably a
trifluoromethyl group.

A "ClFCG halogenated alkoxy group" refers to a group
in which a halogen atom is subétituted on the above-
mentioned "Cl-C6 alkoxy group". Examples thereof include a
fluoromethoxy group, a difluoromethoxy group, a
t:ifluoromethoxy group, a fluoroethoxy group, a
difluoroethoxy groﬁp, and a trifluorocethoxy group, and

preferably a trifluoromethoxy group.



(Test exanple 2) Evaluation of PTH secretion pronoting activity in rat

A 10 to 14-week ol d femal e F344 rat (Charles River Japan, Inc.) fasted
overni ght was anesthetized using ether, and bl ood serum before the

adm ni stration was prepared by dramﬁn% bl ood fromthe jugular vein of the
ani mal . Subsequently, the test conpodrid was orally adm nistered at a dose
of 3 ng/5 nL/kg using a sol vent (0.5% aqueous nethyl cellul ose solution
cont ai ning 5% DVA). Bl ood was drawn fromthe jugular vein under ether
anest hesia at 5, 15, 30, 60, 120, and 240 mnutes after the adm nistration

of the test cormpounts ang,idee bypodoserupevastpr epaiadarTbhe bl ood 42 serum
PTH concentrati on was neasured using rat Intact PTH ELI SA kit (manufact ured

by | mmutopieshddiCa ) ky AGEOr §ht digp tiga ¢ veg p2 esent tesbont heomeppanddstshown. in
Examples 1, 2, 3,4, 5, 7,8,9, 11, 13, 14, 17, 18, 21, 22, 23, 26, 27, 29,
33, 35, {39,38:f8%bUp, arlletHP] edS ghdup46yr 46prapylage §2oub3, aBg,
more preférably an ethylene group.
- The "treatment” means treating or improving a
disorder or a symptom, or inhibiting a symptom.

A "pharmaceutically acceptable salt thereof" refers
to a salt which can be used as a pharmaceutical agent. The
cdmpound of the invention can be converted to a base salt
or an acid salt by reacting.it with a base or an acid when
the compound has an aéidic group or a basic group, and
these salts are therefore referred to.

Examples of a pharmaceutically acceptable "base salt”
of the compound of the invention preferably inclﬁde salts
of an alkali metal salt such as sodium salt, potassium salt,
and lithium salt; salts of an alkaline earth metal such as
magnesium salt and calcium salt; salts of an organic base
such as N-methylmorpholine salt, triethylamine salt,
tributylamine salt, diisopropyl ethylamine salt,
dicyclohexylamine salt, N-methylpiperidine salt, pyridine
salt, 4-pyrrolidinopyridine salt, and a picoline salt, or
salts of an amino acid such as glycine salt, lysine salt,
arginine salt, ornithine salt, glutamic acid salt, and |
asparaginic acid salt. Preferably, it is é'sélt of an
alkali metal.

Preferred exaﬁples of the pharmaceutically acceptable

"acid salt"™ of the compound of the invention include salts



61,62, 63, 66, 67, 69, 70, 71, .73, 75, 76, and 78 increased the biood
serum PTH concentration from 100 pg/mL or Iess at O mnute to 400 pg/nL or
nore at 15 minutes to 30 minutes, and after 240 minutes it reduced the
concentration to 200 pg/m or |ess. Specific results are given in
Table 1 and Table 2. [0043] [Table 1}8Test conpound Bl ood Serum
PTH( 1- 84) Concentration(pg/nL) O mnute After 5 mnutes After 15 m nutes
After 30 mnutes Exanple' 4 20.56.6 68.26.0 489.1106.0 538.6155.1 Exanple-
14 62.811.4 211.628.4 471.7112.8 146.145.2 [0044] [Table 2] Test conpound
Bl ood Seyrum Rldrbo?4) Coricery radiidon(ypgl 9 hydrogen fluoride salt,

hydrogen chloride salt, hydrogen bromide salt, and

hydrogen iodide salt, salts of an inorganic acid .such as

nitrate salt, perchlorate salt, sulfate salt, or phosphate

salt; lower alkane sulfonate salts such as methanesulfonate

salt, trifluoromethanesulfonate salt, or ethanesulfonate

salt,.arylsulfonate salts such as benzene sulfonate salt or

p-toluenesulfonate salt; salts of an organic acid such as

acetate salt, malate salt, fumarate salt, succinate salt,

citrate salt, ascorbate salt, tartarate salt, oxalate salt;

or maleate salt; and, salts of an amino acid such as

glycine salt, lysine salt, arginine salt, ornithine salt,

glutamic acid salt, and asparaginic acid salt. Most

preferably, it is a salt of hydrogen halide acid.

The compound or pharmaceutically acceptable salt

thereof of the invention may be.added with adsorption water

or become a hydrate by incorporating water molecules by

being left in the atmosphere or by recrystallization, and

.such hydrates as well as solvates and crystal polymorphs

are also included in the inveﬁtion. The compound, a salt

thereof, or a solvate of the compound or salt of the

invention may héve various isomers such as a geometric

isomer such as cis form, and trans form, or an optical

isomer such as a tautomer, or a d form, and a 1 form, etc.,

depending on type and combination of the substituent groups.

Unless specifically limited, the compounds of the invention

include all isomers, stereoisomers, and mixtures of isomers



After 60 m nutes After 120 minutes After 240 m nutes Exanple 4 117.033.7
108. 827.4 91.924.5 Exanple 14 78. 95. 0 81.84.9 94.315.7 MeansS.D., n=3
EXAMPLES 43 Exanple 1
3-{2-[(1R)-1-1[(2R) - 3-{[1- (2, 3- Di hydro- 1H-i nden- 2-
y1) - 2- met hyl propan- 2-yl ] am nol- 2- hydr oxypropyl ] oxyl et hyl ] phenyl | propanoi c

acid (la) Methyl (2E)-3-{2-[(1R-1-{[(2R)-3-{[1-(2, 3-
di hydr o- 1H i nden- 2-y1) - 2- net hyl propan- 2-yl ] am no) - 2-
hydr oxypr opyl ] oxyl et hyl ] phenyl | pr op- 2- enoat e A m xture of nethyl

(2B)-3-(2-1(1R)-1-[ (2R) -oxi ran- 2- methoXyl et hytd phenyl 3 pneps 2- enoat e
(342 mpend. SOeRADLIOHR %r?%e@nynr%g}EOOA?QOGZSO,

1- (2, 3-di hydro- 1H | nden- 2- - 1 2¢ BELhylbRHAP@Ra2- arenee(234noyn 11024 mol )
descri b@@ni‘ﬁeV@EQ;%%§SH¥ %%%O}]lghqlgum perchlorate (79 nmg, 0.74 nmol) in
toluene (12 nL) was stirred at roomtenperature for 16 hours. Water (10 ni)
was addebet 8 Fhe reaction sol ution, which was then extracted with et hyl
acetate (10 mh x 3} cAhbebet hak ithemriganiimdlades el «bdnbi ned, washed
wi th saturat brine, and washed wi th anhydrous magnesi um sul fate. The

sol vent was disti | lied of bonpdendseduced jpressiy € THE Ytz Was purified
by silica gel colum chronmatography (ethyl acetate tojs%vaen_t he title
conpound ;as angRheid @S toid yrserstianc e § 2085, Pt &' 37%)° (1b)

Met hyl ' - 35

3-12- [ ( 1Rctbpd (AR Bl 3Hdi Ay dr ot i rioergs y1v:28kEt P1y| propan-2-yl]am
i nol-2- hydroxypropyl]oxyl ethyl]phenyl)propan Acsebyiton of nethyl
(2E)-3-{2-[(]ﬂR)e 111{‘[qmor3_3{rﬁq]=uc§)e's ghggmageugféglly ac é

(2, 3-di hydro-1H i nden-2-y1) - 2- net hyl pr opan- 2- Am -2-

hydr oxymm@iﬂmﬂ%t‘ﬁw]%qu%r%%-%}%n%%nyé%G ngWO. 46 44 mmol), which
had been obtained in Exanple 1(1la I p.gthanek fdaftnk) compoadded with 10%
pal | adi L@ﬁ@@ﬁ@)@%u‘ﬁ\%%%l%ggﬂf%é%%e n%??ggng hydroaenat ed under atnospheric
pressure for 3 hours. The.reactiog.sebHibeBewasof bht amédot hrough €elite and
washed V\hl@‘ﬁl%gh%ngpur‘fh‘éhéé V(g%’ll{l was distilled off under reducgg pressure
to give the title conpound_ as,aysel0kkesp,okky.suolisttirc eoPOINRY °

quant i t af¥gEP=Y 9rCUP() !é? afta _ ¥o5 _ _ . |

3-{2-[( 1?}1- 1:{362R) o3 bl 1inGdrdiPshydoa- hﬁdemd@ﬁnzlsyp_)]'—%lt%tlhyl propan-2-yl]am
i nol - 2- y8r oxypropyl ] oxyl et hyl | phenyl | propanoi ¢ aci d dTo a m xture
Solutioncgk et yls 3-£2amp 1&3 - £ { L 2Rps which form such prodrug

3-{[1-(2, -gi hydr o- 1H i nden- 2-y1) - 2- net hyll.\{)ropan;?gl;jl o5 2157 '
Y1 ]2 101204 erypomskmipiet tyi Jieany ast-opaitdat & ( RRFGR, 20 46 ol ) |
whi ch had been obtai ned in Exanple 1( 1bcg'r'§}’d=’ir q,tg\irah#/ﬂg% -%&.38 m.) and
met hanol 515138 1895 & NEpeEermesddiUm xi A& 6T ition ‘%%l 9 ml, 1.38
nol ) was added, and stirred at roomt erat u r . haws.i fike reaction
sol uti on weis dencerfthreteasy itk + e%e%r%%%%%ééghle%es%e was added
with water (10 nlL), and subsequently w th £0USy hydrogen chloride

sol uti on 4xlargslen )of &P HER ‘ﬁﬂ:%%’d W?% ég}t]hy ace%atgﬁ(lo m. x 2). The
organi c | ayers were combi ned S Lt h satuf st edabebrpoand dni ed over
anhydr ou@iﬁ@?ﬂé‘éi'h‘%ﬂ%@f%‘?r&?éu{rﬁv‘% Q%?‘\:/%%t Was distilled off under reduced

pressure to give the titl n aeuhi hexamatpbousrsubst ance (178 ny,
yield 8soyhi a%?earﬁlﬁ?{‘%f%ﬂ%lgf %3R§-3-{[1?(2, 3-Di hydr o- 1H i nden- 2-

45 y1)-2-neth ropap-2-yL] am ng) =2 d in which the amino group

hydr oxyprBB9F¥%§§Vg?ﬁ§€] K%éﬁyf)%u%aﬁgf)gnacilg . (2a) Met h)ﬂl
(3E)-4-(2-.%(:eLjI3 S FANA E}atg&i,rgmaﬁyyétemet bax peet iy Rrg ROSRPIRRY- 3 &fvat e
Under an a gon a m)sg ere, a mxture of (2R)-2- ' '

{[(1R) -1- S%_E\% gh@n)élxbetlhgxy&}imbhyshl—dxiyrléﬁ@t(f@.xd(?a&,boﬁyégltrﬁ%I ) descri bed
in WO 200470 ggg met hyl but-3-enoate (497 1.1.1L, 4.67 nmol), palladium
acetate (Eg)crgﬁgm%,fu_(}ah%lmb),, pwmrqlzdyéﬁﬂﬁﬂ%@ﬁﬁ%'phpsphi ne (59 ng, 0.19
nmml ), and triethylamne (0.65 nm., 4.67 mol)_i %Fgcettocnl)t rlétec (1Qnek) was
stirred wigfaheatliogmenderl atefd,ux ére oF HRitineLat

reeac't i'on" 50l ution was

cooled to roomtenperature, filtered thrqugh Celite shege ¢ 1dh,
acet oni trid ewydiexs@nmm MaPrHEsany 16 %ﬁg %?{E%?ur%%d%ggtdﬁ\%r essure. The

residue was purified by silica gel colum chr.o h nhexavel et hyl
acet at e = eabples ginwludre & i ojdhd”}élsc%r%§)?% 0<|¥>|<§>('/ és]ublgi?ance (246

ng, yield 23%. (2b) Methyl (3E)-4-12-[(1R)-1-{[(2R)-3-1[1-(2, 3-
di hydr o- 1H-i nden- 2-y1) - 2- net hyl propan- 2-yl ] am no) - 2-
hydr oxypr opyl ] oxyl et hyl ] phenyl | but - 3- enoat e By usi ng net hyl

(3E)-4-(2-{(1R)-1-[ (2R) - oxi ran-2-y1 net hoxy] et hyl | phenyl ) but - 3- enoat e whi ch
had been obtained in Exanple 2(2a), the reaction was carried out in the
same nmanner as the method described in Exanple 1(la) to give the title

o . A SNA A AR A 2+ 11



(2d) _

4-{2-[ (1R -1-{[(2R)-3-{[1- (2, 3-Di hydro-1Hi nden2-yl)-2-net hyl propan-2-yl ] am
i nol -2- hydr oxypropyl ] oxyl et hyl ] phenyl | but anoi ¢ acid By using net hyl
4-{2-{ (1R -1-{[(2R)-3-{[1-(2, 3- .

di hydr o- 1H-i nden- 2-y1) - 2- net hyl pr op&® 2-yl ] am nol - 2-

hydr oxypr opyl | oxyl et hyl ] phenyl | but anoat e whi ch had been obtai ned i n Exanpl e
2(2c), the reaction was carried out in the same manner as the nethod
described in Exanple 1(1c) to give the title conpound as a pal e brown

h. bst. i el 5999 . | .,
R e A
> et hyl S2%yl ] am.nol.2- | .

et L propans2: vl LAt notn2- ydrespoeRid anieidnacha

met hyl bFpRERVH ylI'c"ac ) Met hyl v o sh
2'-[(1R) - 1-{[ (2R 3- - ~&H - HHivadens 12 ~ Ut -2-yl '
o} - [2( hé&&&&%#&%&%}%&%ﬁﬁe}%ﬁg&f l%x%rec?hﬁilbl pﬁ?&ylﬁ car boxjtyrlwat e " éy] am e

usi ng hh &ygégggby%1%hyﬁgkgﬁjbdﬂZHDmaDﬁykﬂmipqmgthyl

met hoxyJ et hyl'} bi phenyl-4-carboxyl ate described in WO 47 2Qp4/09%§62, t he
react i o Was,GAtRl] @lc.iin tde safermerer vAST e SHETICY FESER BEd in
Exanmple 1(1la) to give the title conpound as a, col or] ess oil¥n§#§§éance
(vield 3%%sent in tHSmom®durkRIoL-{1¢ 2R VSFR( 23R hyar 67 TH 1 nden- 2-
y1) - 2- net hyl propan- 2-yl ] am nol - 2- hydr oxypr opyl ] oxyl et h -

3- et hyl bi phesouindt-icariobat | thacGLLOXY gB?/u%s;ﬁggﬁg?%Hed ox
2'-[(1IR-1-{[ (2R -3-{[1- (2, 3-di hydrplH-inden:2-y1):2-06t B¥LRKopan-2-yl ] amn
ol-2- hyﬁmb%y@¢@py¢{bxyl%ﬂ?@W?Q%ggef%yV%%%ﬁegé?-%%ggﬁggxglatg whi ch had
been obtained in Exanple 3(3a),.the.r LN waspeakmkedyeut in the same
manner asthnk eEERHHT HRSCr %%%y}neﬁ§%§%?%5§(lc) to g?Ve fhe title conpound
as a white anorphous substance. (yi 4% s+ Exanplkq,4pivaloyl

3-{2-[ (1F5LArif oW -%%I{“fﬁw ?‘E}ﬁ(f)xh%?g?m Pnden- 2- .

y1) - 2- et hyl propan- 2: yl L30l z2nR%dEaxypneny bkgxyhetihylsfcerified,
6-nethy|6H§W§FPS$O%EE%F%§2%?6 © 9 (4a) .
(1R) - 1- (2- Bronp-3- get hyl phenyhiebhaagl etc.), etc.
(+)-Bch|Bpégﬁgggprggiﬂ%cagpheylborane (8.46 g, 26.4 nmol) was, di ssolved in
tetrahydrof ur gn (350 Mihe GaQked itom -i20Cudd OwWonraitEts driopiise with a
solution of 1-(2-brono-3- nethyl phenyl)ethanone (4.30 g, 20.3 mmol)

descri bed 2 t¥Sn200F-16B506 ithet etormeydrbiaf Mg SOHRNE Uhd Stirred for 18
hours. The reaction solution was added wi th diethanolanigﬁagglég g 60.8
Mol ), ceeled ittateabmiténpe satwed, Lath B 13 & at9r90m t énperature for 3
hours. The reaction solution was concentrated .under Py oSk e and
added 4&@Mdd1hedu9quk¥dkﬁﬂirﬁHQUPﬁu%Qﬁ¥R:?ﬂ?%ﬁ%% %%??%ggg%re filtered off
and the solvent was distilled off under reduced,pressptes Wbenti€s) due was
purifi ed Byactide o dledist it &ﬂ%ﬁ%ﬁaﬁ%ﬁ‘/&(%%eﬁgne ethyl acetate = 4/1) -
to give the title conpound a ite H%- (430 et Vel 99% 95. 6%e) .
(4b) (2RARA§IR)RASID- é’%%)-G-%t%§$ﬁ %a%gu ) et gpoxy] met hyl | oxi r ane

(1R) - 1-(2-brono- 3- et hyl phenyl ) e (2r90p09ar8. 88saBRbEdobtapagdsin
Exanpl e 48%a)vahhy F%JE%‘F i%xi/|g3§gﬁ}?‘?ir‘%béﬁzeﬁeasu|foni c acid (3.13 g, 12.1
mol ) were_ di | ved.jn ? i pet hyl viar prAbdechéhbistyy.added with sodi um
hydri de (gbg’§§? %§g¥%%t£%%%§ 14.0 mml), and stirred at roomtenperature
for 2 hours. TQE %838%%8H ﬁgbggggm was added with water and extracted with
et hyl acetate. fter that, the organi c | ayer was washed with saturated
brine, and dri gg.overpanhndreus hergnesinthcsuldeat & RROWEFeRY was
distilled off under reduced pressure. The residue was purifigﬁ gy'%jlica
gel col umy chronst earaply (a1 hexanehe shyyit heddcatie thofs RGP TGNE (e titl e
conpound ag a“colorless oily substance (1.51 g, ield,&T@K leton o 4¢)

Et hyl (2Eln3- CRameihyli6cfiEbRhb @2R) bogadamip th main SKe

nmet hoxy] et hyl | - 6- met hyl phenyl ) prop- 2- enoat e £

(2R) - 2-{[ (lRe b 2uBsorBu@s tmsieyinsharly D08t KAy FEFane (1505 ny,
5.57 mmol ), which had been obtained in Exanpl e 4(4Db).. etiwicREaP-2- enoate
(910 ptL, w136 kmeoin) meFdiackdiidiR et St {%)es(i‘"zléoér%,”?w 0.56 mol ),
tris(2-methyl phenyl)phosphine (1 . 56ndMml )1 5 ANd ROA BSSICINPRESHONAt e
(1537 ny, FUNCIIRNAD) GRS s%%%é%%ggfgﬁsa’n?xturéhgéﬁgént (27.5 m.) of
propionitrilewater (2 : 1), and stirred with heating under reflux for 5
hours. The reaction solution was cooled to roomtenperature, filtered by
using MIlicup (registered trademark, manufactured by MIIipore), and
washed with ethyl acetate. The organic | ayer was washed with water and
saturated brine, and then dried over anhydrous nagnesium sul fate. After
that, the solvent was distilled off under reduced pressure. The residue was

o e o o o ..



51 net hyl phenyl ) et hoxy] net hyl | oxi r ane By using

(1R) - 1-(2- brono- 4- net hyl phenyl ) et hanol whi ch had been obtai ned i n Exanpl e
5(5a), the reaction was carried out in the sane manner as the nethod
described in Exanple 4(4b) to give the title conpound as a colorless oily

substance (yield 57%. (5c) Byl
(2E)-3-(3-nethyl-6-{(1R)-1-[(2R)-oxiran-2- yl
met hoxy] et hyl | phenyl ) prop- 2- enoat e By using

(2R)-2-1[ (1R - 1- (2- brono- 4- net hyl phenyl ) et hoxy] net hyl | oxi rane whi ch had
been obtalned, %g? Eégrm&gmggggénsmg HeaGhiien Twas stairtiaed cowt' ,i NCHhe same
ho bed 1|

manner as-t he d descri In Exanple 4(4c) to give the title conpound
as a palLe oiL% subskance (yield 51%. (5d) Ethyl

(25- 5 SSeLERRER Yl ok 2ot s (2 5 .

di hydr o- 1H i ReRy2ny bhsed-, Metdppnpriopamr2-yg arpoloR-functional

hydr oxypr opyl | oxyl et hyl ] - 5- net hyl phenyl | pr op- 2- enoat e By using ethyl

(2E) - 3- (3wt hyd- ﬁraﬁz( 1R) <kfe2R)ve dxi rarns yf production

met hoxy] et hyl'| phenyl) prop- 2- enoat e whi ch had been ob_ta}'il ned i n Exanple
5(5¢),  ihehneatiison ongs ctaat adeofrurnigE i s P e & t he met hod
described in Exanple 1(1a) to give the title conpoun yield, 99% as a
col or | esppaidpr isufes aredecting grqu)dEiRg @ AP AN P &b
3-{2-[ (1R -1-{[(2R) - 3-1[ 1- (2, 3-di hydro- 1H nden- 2- - 2= et opan-2-yl]am
i nol - 2- imjrmeirdsy 1B/ 1Bt Hy? [SHHet iy pheny | p%{%%%%%%e@y&% By using

ethyl (2E)-3-{2-[(1R)-1- 2R) -.3- {2 3z0nv .

di hidr (()_\q]_j|)-’q.h rﬁg@géz&af)ﬂhlzi-%‘ﬁ#%? g%%sn%-’ WTIamEReita. 52

hydr oxypr opyl ] oxyl et hy1] - 5- e o] gheaks whinb badupeen

o)l:/)t ai n)ég iP\yéﬁ%?]ee%)(/%%)?ugﬁ%b%/}éggt?%%b%s@%g%ri ed out in t?e 1slam:: manner

ol or 1 est BT Clist S foRiRPeSagtIbaxbany gest heandthectorponad as
3-{ 2|— [ (Zlgﬁ())%és lt[’t(g@f?]]-:{{g?itgﬂé-liaﬂgyér sﬁé::lr%bddln)inyi)’rgtﬁ@thyﬁgr opan- 2- él ]a
m nol - 2- " hydr oxypr opyl | oxyl et hy1] - 5- net hyl phenyl ) pr opanoi ¢ aci y
usi ng et%y&ugs{gn[ég niclB(RBhe8id[ 1- ¢2i8ten by T. RI Greene. and

di hydr o- 1H 1 nden- 2-y1) - 2- net hyl propan- 2-yl ] am nol- 2- .
hydlrz;)xyp}pg@)él( ﬂ5qg§gyl teEFﬁ/b]di&iim,hy(IWy-i ! @s@ﬁaféaaetq?hitéﬁ K&85&ER obt f“h ned
in Exanmpl e e), e reaction was carried qut i e sane manner as e
net hod desediibednsp Ekanpkenlbgc PP ogité “ere ﬁeﬁﬁét@&rﬁ‘&?n&saes%'a whi t e
anor phous substance (yield 84% . Exanple 6 . ;

3-{2-[ ( LRpcbr8f paRFO3LPRES( Eeﬁ‘gdﬁyd%-elﬁﬁoﬁc%%—]ﬁg group 1S
et e peaparbr Saaron 1L QAP M W reccosary
(1R) - 1- ( 2- Br onp- 5- net hyl phenyl,) et rﬁyf@gdi& a desired

1- (2-br o@%Pﬁ&tﬁﬂt&!ﬁ%%oé%%ﬁon%%gg}se& icbredcci) nd. o g.O Chem 1960, 25,
descr i bed R gIE tad, 10 e The F1T & conpound s a ool or Lese of Iy
substance (yield.96% 95.49 £ the (Epd 2} - 2f {1ifd Rynde 2iBr ono- 5-
met hyl phenyl )i%rot%ﬁfﬁet%ﬁll/%%%%n% 53e By using

(1R) - 1- (2: jr Quo- 5 It hwd Bheryh o b daioh g vhi cér baik beempbtiaf hed # nt Eanpl e
6(6a), the reaction was carried out in the sanme manner as the nethod
descri bed, i Exanpl & A ddné@i givestde, 1t tee corpoundy adSatlsl orl ess oily
substance (yield 66% . (6c) Ethyl , the

(2E) - 3- (dpFtdydig 1 AR)p 14 €@R) bosti alapve, 93 by carrying out

nmet hoxy] et hyl | phenyl ) prop- 2- enoat e By using . . . n Th

(2R) - 2- {[ £dR}+ Jof 2abtngoEBe oethynhpAcagRPeERExFEmERAY FNERPFARE - whi'th had
been obtained in Exanple 6(6b), the reaction was carri i sane
nmanner asréhet hen hoan descerbEdeAnCEk akyl épE?X&?gt 866?\9@% ﬁg&tli Itilflte)mgorrpound
as a pale yellow oily substance ield 78% . : Et hyl

(2E) - 3- {2t p(aRpersep( 2R} 1329 11( %,%é-art Bked on cypkldh

‘di hydr o- 1H-i nden- 2-y1) - 2- et hyl pr.opan-2- vl inol -2- rogenation,

hydr oxypr GéyﬁféﬁyFét¥h9P}-@mﬁg\éﬁﬁpﬁhe%?ﬁy%rr]gggl ?le’nggt gyd °9 By using ethyl
(2E)-3-(4-nmethyl-2-1(1R)-1-[ (2R)- oxiran-2-yl

met hoxy] e€k¥l-l1 phenyl ) pr op- 2- enoat e whi ch had been obtained in Exanple .
6(6¢c), the reaction was carried out in the same manner as the nethod
described in Exanple 1(1a) to give the title conpound as a.colorless oily

subst ance (yield 999 . (6e) Ethyl :
3-(2-[ (1R -1-{[ (2R - 3-{[ 1- (2, 3-di hydr o- 1H nden- 2-y1) - 2- et hyl pr opan-2-yl ] am
i no}-2- hydroxypropyl]oxy)ethyl]-4-methyl phenyl | propanoat e By using

ethyl (2E)-3-12-[(1R)-1-{[(2R)-3-{[1-(2,3-_

L ] ~



had ben obtained in Exanple 7(7a), the reaction was carried out in the sane
manner as the nmethod described in Exanple 4(4b) to give the title conpound
as a colorless oily substance (yield 55%. (7c) Ethyl
(2E)-3-(2-fluoro-6-{(1R)-1-[(2R)-oxiran-2- vyl

net hoxy] et hyl | phenyl ) prop- 2-enoate 22 By using

(2R)-2-1[ (1R) - 1-(2- brono- 3- fluorophenyl) et hoxy] nmet hyl | oxi rane whi ch had
been obtained in Exanple 7(7b), the reaction was carried out in the sane
manner as the nethod described in Exanple 4(4c) to give the title conpound
as a pal e yely.Qw;oiy o@,ub;;t e sy etk §%duction of Ad)e Et hyl

(2E) - 312[(1R) 1-{[(2R) 1[1- (2, 3-

di hydroc;glﬁ[- Ionger- 21y bhe2-inRtmtipmopan-12-d Jerproinezi. However, the

hydr oxypr opyI ] oxyl et hyl ] -6-fl uor ophenyl | prop- 2- enoat e By using et hyl
( 2E) - 3- p2dduderieont pcH)ssl -1y 2R) ldxidrtes X g the following

nmet hoxy] et hyl | phenyl ) prop- 2- enoat e whi ch had been obtai ned i n Exanpl e
7(7c), theoessets.on was carried out in the same manner as the nethod
described in Exanple 1(1a) to give the title corrpound as a colorless oily

subst ance (yiRtaF<sEBNA (7e) Ethyl

3-{2-[ (1ROGBH[ (2R) - 3- {[1 (2, 3-di hydr o- 1H nden- 2-y1) - 2- net hyl propan- 2-yl ] am
i nol - 2- hydroxypropyl ] oxyl et hyl ] - 6- f Ld@n,gphenyl | pr opanoat e RE By using
et hyl (2E)- 3- 12- 1R) 1L G2ZR) - 3- ([ 1-( 2,

di hydr o- 1H: i, y1) - 2- n’gﬂ-m'l pr. m] ami foMesL sz.@/go

hydr oxypr Bp xyI et h yor op | pr op- 2repoat-e whi ¢ d been

obt ai ned i n rml e 7( he reactl opt was 56 carried out ih'the same

manner as thz thod described in EX@J@' e 1(1b) to give the - B)tle conmpound
as a colorledk'o oi |y substance (yield 8 (7f)

3-12- [(1R) 1-{[(2R) - 3-1[ 1- ( 2, 3- Di hydr o- 1H-|nden2 y1) - 2- met hyl pr opan- 2- yl]am
i no}-2- hydroxypropyl]oxyl et hyl]-6-fl orophenyl I propan0| c acid zpccBY
using ethyl 3-{2-[(1R-1-{[ RR) -3-{[3- A

di hydro- 1HgL sy 2-v1) - | propan; ]am n K

. hydr oxypr_g_p%ﬁ%x;d, etra %Uor aph.e,ﬁjjﬁ-pwp#ﬁeat Wi ch d—begﬁ—obml ned
in Exanpl & 7e(p7e5)ﬁ3the r |on was sgald iredt out IKFP\ pe sanme nafnep &sSthe
met hod descrlbed in Exarrpl'e 1(1c) to give the titlk conpound as a white
anor phous subst ance (y| ghd) 99% . Exanple 8 (a-6) -
3-{2-[(1R)-1-{[(2R) - 3- 1[ 1- (2, 3-Di hydr o- 1H-i nden- 2-

y1) - 2- net hyl propan- 2-yl ] am nol - 2- hydrox:ypropyl ] oxyl et hy1] -

5-f1 uor ophenyl | pr opanoi ¢ acid ~(Ba _/R3
(1R) - 1-(2- Brom4f|uorophm By wsing W

1- (2- brono-4-f | ygr ophenyl escribed in, 2008/ OE 09

reaction was caryied out HMN tRe sane mann eOﬁth/\ﬁde cribed in
Exarrpl e 4 p’;j/g\gm@he titd® corrpound \Qﬁ | orl e or | y. subst ance
(yield 9 o) 6%e) ?A‘a) T2R -2-{[ (1R 1- (2- Br ono- 4-

fl uor opheny hoxy] et hylsltc?ﬁ e By u5|/n

(1R)-1-(2- brond-4-fluorophenyl)ethanol which ha mbeen obtai ned i n Exanpl e

8(8a), the reagfion was 57 carried out in thezsauwe rrqn_qg)r as the met hod
described in gplea&)(4b) to give the title conpound 2s’a col orl ess oily

subst ance (yield 58%. (8c) Ethyl
(2E)-3-(3-fluoro-6-{(1R) -1-[(2R)-oxiran-2- yl
met hoxy] et hyl | phenyl ) pr op- 2- enoat e By usin R?

(2R -2-{[ (1R -1-(2-brono-4- fluggophenyl )atgeo yl I oxi rane whi ch had
been obtained in Exanple 8(8h), the reactidn. rried out- in the sane
manner as the method desc&g b/e%l/%m 4(4c) to give the title conpound
as a pale yel F%w Oiy Y, substbh/ (yi el@H73% . (8d) Ethyl
(26)-3-{2-[ (IR {T(2R)-3- ([1)(2, 3- | -

di hydro- 1Hi nden- 2-y1) - 2- net hy{ pr opan- 2-yl ] am nol - 2-

hydr oxypropyl ] oxyl et hyl] -5-flu bnophen?/ Qrop 2-enoate By using ethyl
(2B)-3-(3-fluoro-6-1(1R)-1-[ (2R) - oxiran-2-yl

met hoxy] et hyl | phenyl ) prop- 2- enoat e whi ch had been obtai ned in Exanple
8(8c), the reaction was carried out in the sanme manner as the nethod
descri bed[p®d1&kanple 1(1la) to give the title conmpound as a colorless oily

substance (yield 96%. (8e) Ethyl
3-{2-[(1R-1-{[(2R) - 3-{[ 1- (2, 3-di hydr o- 1H nden- 2-y1) - 2- net hyl propan-2-yl ] am
i nol - 2- hydroxypropyl ] oxyl et hyl]-5-fl uorophenyl | propanoat e By usi ng

ethyl (2E)-3-{2-[(1R)-1-{[(2R)-3-{[1-(2, 3-
di hydr o- 1Hi nden- 2-y1) - 2- net hyl propan- 2-yl ] am no} - 2-
hydroxypropyl]oxylethyl] 5- quorophenyI)prop 2 enoate mhlch had been

I . o o o



(9c) Ethyl (2E)-3-(4-fluoro-2-{(1R)-1-[(2R) -oxiran-2- yl

nmet hoxy] et hyl | phenyl ) prop- 2- enoat e By usi ng

(2R)-2-1[(1R)-1- (2-brono-5- fluorophenyl)ethoxy] nmethyl | oxirane which had
been obtained in Exanple 9(9b), the reaction was carried out in the sane
manner as the nethod described in Exa?rﬁal e .4(4c) to give the title conpound
as a pale yellow oily substance (yield 54%. (9d) Ethyl
(2E)-3-{2-[(1R)-1-{[(2R) -3-{[1-(2, 3-

di hydr o- 1Hi nden- 2-y1) - 2- net hyl propan- 2-yl ] am nol - 2-

hydr oxypr opyl [ oxyipeehgbkmdial uor ophenyl | prop- 2- enoat e By using et hyl
(2E)-3-(4-fluoro-2-{(1R)-1-[(2R)- oxiran-2-yl . - -

met hoxy] et latd mremplchphes- 2hencatre wsiashirtesd dredt” 0Bt aRhed@nich Ré?(a‘?ﬁ)l e
9(9c), the reaction was carried out in the sane manner as the nethod :
descri be&™,n Exanple 1(1la) to give the title conpound as a colorless oily

substance (yield 99%. 9e) Et hyl _ b 6

3-{ i2 [2( 1?3;113 vl (ZzR)ani??- gy ITa(Vt? I?l- 4rﬁﬁdf ‘Peol -ﬁ%lhﬁd@ﬁ ??1‘3 -OZY%'FtEﬁyI pr opgn- 2-yl]am
i nol - 2- r OXypro xyl e -4-f 1 uorophen ropanoat e usin

et hyl (2E%EIP§?F>2/8[CE%) -@-‘%F( ?Ez}éyg- Ereie2, 3-Io yIIprop g )

di hydro-1Hin 2-y1) - 2- met hyl pr -2 1 = 2- Tt

hydr oxyp%op@ﬁl?%}re%% e_nf 1 ﬁioe%(ﬁgd;yﬁ%lré)gf%{lg%%%t Seuk\)/\ﬁ %:%u%%%n been

obt ai ned incg§§gpl gng( 9d), the reaction was carried out in the sane manner
as the nEthS escribed in Exanple 1(1b) to give the title conpound as a
col orl esgsai lr% suwhstance Cyelkdti®yY grfp for a da¥oxy group or a
3-{2-[(1R) - 1- F( 2R)-3-{[1-(2, 3-Di hydro-1Hi nden2-y1) - 2- net hyl pr opan- 2-yl ] am
i nol- 2- Byghgxyé%ﬁlqgﬁllkq%ylt@t hy lchréddyuerreptreny! | propanoi ¢ aci d By
u_ing ethyl 3-{Z2-[(1R)-1-{[(2R)-3-L[1-(2, 3-

di hydr o- 1H i nderp2-ah):- 2- met hyl propan- 2-yl ] am nol- 2-

hydr oxypr opyl ] oxyl et hyl] - 4-f | uor ophenyl | propanoat e whi ch had been_obt ai ned
in Exanpl e 9(9¢)is tdten dactd oretiees o e WIANT R CTMRIBRANIRETS as t he
met hod- described in Exanple 1(1c) to give the tit|le conpound as a white
solid (ybal chsi9%) _th@(gmamp@ur@i' _(a-1), 1.e., substituted benzoic acid,
3-{2-[(1IR-1-{[(2R) - 3-{[.1- (2, 3- Di hydro- 1H-i nden- 2- :

13 2 feees opalm o A S o
-(trifluorone en r opanoi ¢ aci - -

1-[2-Br oﬁﬁ‘-n:%-b(et ﬂyrfcgq%&ec?%/rﬁctpﬁﬂr%gﬁ%%ﬁ eﬁfhean”be%?"d desc%bn??(th?e sol ution of
2-brono-3- (trifluor yl)benzpic, aci . 9. ; 1 )a1 N, O-

di met hyl ?Ff&rr&aﬂdaﬁﬁ%gl%%r os)c% orlrél)ldsg9 ?%%86 ?éﬁ&il%% %'rre?%yl nor phol i ne
(2.1 m, 18.6%!) _and

4- (4, 6-di net hoxyT, &g‘?ri azi n-2-yl)-4-nmet hyl norphol i niumchloride (3.78 g,
12.1 mmol ) in @geed anidgiie { Abdp)oasrsdihcing aieroonpbenpelatsye for 18
hours. The reaction solution was concentrated under reduced pressure. The
resul ting resi duecaasnaddsd wi iy 1t agpmeensndy dsozhl and de Goignéod and
extracted wwth ethyl acetate. The organic |ayer was washed with saturated
brine and-d«ligeatk over anhydrous magnesi um sul fate. The solvent was distilled
of f under reduced- 61 pressure. The residue was dissolved in

t et rahydrof ur ast€®0Ar2), added with a solution (0.93 M of nethyl magnesium
bromde in tetrahydrofuran (13.0 nL, 12.1 mmpl) at -20C, and stirred at
room t enper at UFlei$ ostds hour sStapect e@eRVBAL 3BF Ut PENCREROPBHY éa'.éier 1 N
aqueous hydrochl oride solution and extracted 'thkeﬁhél acetate. The
organi c |1He? W TREPRIPH th ShthY at edu bt PRetANd“aFPBE  over anhydrous
magnesi um sul fate. The solvent was distilled off under reduced pressure.
The residue vva%t%r?”r'?'ed by silica gel colum chromatography

-h /eth tate = 4/1).t LV L L _¢o6l or |
(T veranel LA SESLALE ethidolg, SeVB-LBBl o poaatas g aplor e
trifl t hy | si -[R:bEOABA3nd (a-5) .
T e R s e U

10(10a), the f§e§%i R02488 GBEL 8040Ukni Be! B8 $8FRCARAREL A8 nheomet hod
described in Exanple 4(4a) to give the title conpound as a colorless oily
subst ance. f¥i 8L €n99%1 94 5%€8) at page 4018€) IL2Rrn2t(dOdRK) - 1- [ 2- Br ono- 3-
(trifluoromethyl)phenyl]ethoxyl net hyl ) oxi rane By using '
(1R)-1-[2-brono-3- (trifluoronethyl)phenyl]ethanol which had been obt ai ned
in Exanple 10(10b), the reaction was carried out in the sane manner as the
nmet hdd descri bed in Exanple 4(4b) to give the title conpound as a col orl ess:
oily substance (yield 55%. 62 (10d) Et hyl
"(2B)-3-[2-1(1R) - 1-[ (2R) oxi ran- 2-yl

met hoxy] et hyl | -6-(trifl uoromethyl)phenyl]prop-2-enoate

I A N\ T o

By usi ng



By using 1-[2-bronmp-4- (trifluoronethyl)phenyl]ethanone which had been
obtained in Exanple 11(1la), the reaction was carried out in the sane 64
manner as the nmethod described in Exanple 4(4a) to give the title conpound
as a colorless oily substance (yield % 94.7%e). (11c)

(2R -2-({(1R) -1-[2-Brono-4- (trifluoromnethyl)phenyl]ethoxyl nmethyl)oxirane
By using (1R)-1-[2-bronp-4- (trifluoromethyl)phenyl]ethanol which had been
obtained in Exanple 11(11b), the reaction was carried out in the same
manner as the nethod described in Exanple 4(4b) to give the title conpound
as a col dyekiscadiion RAamghdirde Ngi 1@ 0444259, Moxel seEfiydally,

(2E) - 3-[ 2- 1(1112 1-[ (2R) - oxi ran- 2- _

net hoxy] et = (4§ f%d}%%% ARFYF I HROp-2- ehert & of Exarayl%.s%g

2R) - 2- (HIR)- 1-[ 2 br o trifl | thoxyl et hy
uni th héqt]fb%tenl%bqea%q%%adn £ S LT ) PRETYEAEL MRORSEI alr
th t thod descrd bed 4(4¢) .t the titl

compound ‘e B ST SN SEE Gy et AHeEP (i %F@%%@sl ( f)thé’ﬁ'a%? eyl

(2E) - 3- {%e[s(&?)béd e ?g!%)zqé é{{]]z?é 23 02/142

di hydro- 1H1 propan- 2- y am notl
hydr oxy preuvt d axed %t&bdﬂdﬁfgg tﬂd fd g8 Ozméhytim@mﬂ 1 PEQRe 21 senoat e By
using ethyl (2B)-3-[2-{(1R)-1-[(2R)-oxiran-2-y1l

met hoxy] eldwdniihed tad fddipr @etdy lwphenyl 4 psop- 2- enoat e whi ch had been
obtained in Exanple 11(11d), the reaction was carried out in thesame nmanner
as the nethod descrAbed in Exanple 1(1la) to give the title conpound as a
colorless 65 oily substance (yield 98%. (11f) Ethyl

3-{2-[ (1R - 1- {TH2R)s H [1s (2, =< hylrpitHunten- thme@pq@nﬁylpf&pan 2-yl]am
i nol - 2- hydr oxypropyl ] oxyl ethyl] -5- (trifluoronethyl) phen%ll | propanoat e

By usi ng &t hiyICquingg {xegqin jafyeR) - t?,bq[qowognd and the

di hydro- 1H i nden- 2-y1) - 2- net hyl propan- 2-yl ] am nol -

hydr oxyprstRRQW 1 &1 | - 5- (tri f1 uor onet hyl ) phenyl I prop-2- enoate which had
been obt ai ned gﬁﬁg Eég_ngél e 11(11e), the reaction was carried out in the sanme
manner as the MELH ‘escribed in Exanple 1(1b) to give the title conpound

gs{g E:((Jll%l is{ ééjé) ?ag %4%55 ﬁéﬁr%g(of%ﬁ%ﬁ% Ehe %%Igg It“ﬂyl pr opén 2-yl]am

L QOLS.Z}] gftyeig[]é;;&y&f;?gﬁ{[d( J{% ZR%Wé%rE Erbé’oé&ﬂﬁé@ef&) phegy! Lpgopapoi ¢ acid

di hydr o- Iddnglet 2319y 2 rret hyl propan- 2-yl ] am nol -
hydr oxypr opyl ] oxyl et hyI ]-5- (trifluoronethyl )phenyl I propanoat e whi ch had
been obt ai ned $tegex@npl e 11(11f), the reaction was carried out in the sane
manner as the method described in Exanple 1(1c) to give the title conpound
as a white antriphoustepbisd ancet i ef o8I cikxanptecd®pound (a-11)

-[(1R) - 1- Q(ZR) 3-1[1- (2, 3- D hydro-1Hi nden- 2-
yI met hyl Yy ﬁtiperﬁfwt]jarﬁ ridle 221wir oipy opyd toxyf ethy 1goBpousd (a-10).
nmet hyl bi phenyl1-4-carboxylic acid (12a) 1-(2,3-Di hydro-1H-inden-2-
yl met hyl ) cycl o?)‘??iba%aﬁn% Step AgY %nn@ezp%rﬁ@ﬁ%}a@loaqwr%@% boy1
acetonitrile (157 rzg1 l%% described jn V\D 1998/ 005651 et hyI
magnesi urht oifi e I\ﬁ’iﬁ“&ﬂﬁ/l theks s‘%ﬁ?%‘f?%}he 0P 7PAES -5 9b W

ciher coni B T8 s N2 B 3%?5%81 o ree&ﬁ o'fﬁ”q%aé“ce;'rp‘ﬁqre%b“ac??ndl e
same My 58 SIS @g% S LS A e B O

thetltle corrpoun ite's
I\/bt hyl

-[(1R) - 1f 1TAEO( ZOR /106 (25§e8| ﬁy(?r gaﬁ-n r?—r -O med hyci ocrydc n(9pr opyl ] am no) -
2- hydr oxywd;owldpma@&;hyel B- ﬂeatﬁ1yisplcpé1§&yﬂbélacgf bﬁé@’é%@ of wo By using
1-(2, 3-di hydro- 1Hi nden- 2- yl net hyl ) cycl opropanam ne” whi ch had been
obt ai ned 04v Fxemgl e (2eh2a)7 he HeaAglrTd sl Gaidd el riitcd sddie sane
manner as the nmethod described in Exanple 1(1a) to give the title conpound
as a col arf semply sulistance dysetib28%t page 68 (d2cHO 04/106280.
2v-P1R)-1-{[ (2R)-3-{[ 1- (2, 3- D hydro- 1Hi nden2-yl net hyl ) cycl opr opyl ] am nol - 2
- hydr oxypr opyl | oxyI ethyl]-3- net hyI bi phenyl - 4-car boxylic acid By
u5|ng met hyl

-[(IR) -1-{[(2R) -3-{[1- (2, 3-di hydrolHi nden- 2-yl net hyl ) cycl opr opyl ] am nol-
2- hydr oxypr opyl ] oxyl et hy1- 3- net hyl bi phenyl- 4- car boxyl ate whi ch had been
obtai ned in Exanple 12(12b), the reaction was carried out in the sane
manner as the nmethod described 67 in Exanple 1(1c) to give the title
conpound as a white solid (yield 93%. Exanple 13
5-{2-[(1R)-1-1[(2R) - 3-{[ 1- (2, 3- Di hydro- 1Hi nden- 2-

ep2A 4 can be

T T B I T T T e



68 di hydro- 1H-i nden-2-y1) - 2- net hyl propan- 2-yl ] am nol - 2- .
hydr oxypr opyl ] oxyl et hyl ] phenyl | pent - 4- enoat e whi ch had been obtained in
Exanpl e 13(13b), the reaction was carried out .in the sane manner as the
met hod described in Exanple 1(1b) to give the title conpound as a colorl ess

oily substance (yield 90%. £33d)
5-12-[ (1R -1-{[(2R) - 3-{[ 1- (2, 3- D hydr o- 1H nden-2-y1) - 2- net hyl propan-2-yl ] am
i nol -2- hydr oxypropyl ] oxyl et hyl ]-phenyl | pent anoi ¢ aci d By using et hyl

5-{2-[ (1R -1-{[(2R) - 3-{[ 1- (2, 3-

di hydr o- 1H-i nden- 2-vy1) - 2- net hyl propan- 2-yl ] am nol - 2-

hydr oxypr opyﬁﬁ%‘?&ﬁset yl ] phenyl | pent anoat e whi ch had been obtained in
Exanpl egi@%ﬂfc), the reaction was carried out in the same nanner as the

met hod bed in Exanple 1(1c)_40 give the title conpound as a /cRFIess
anor phous substance (yield 9 @’/%xarrpl e 14 RE RS R* /
3-{2-[ (1R - 1-{F’(2R) - 3-R '14-( = 'hy%gu-cﬁlolﬁki nden- 2-

yl met hyl Zc b i - hydr oxypropy! J.0Xy th91/]\;p’ﬁ§||h_|'y pr opanoi c
acid R (14a) W (2E)-3-(2- - 1- Rl @Xi r an- 2Hy|

met hoxy] et hs Iphenyl)prop-z-enoaté BB y using) (2R)-2-1[(1R)-1-(2-brono
phenyl ) et hoxy] nmet hyl | oxi rane descri bed in WO 2004/ 094362, the reaction was
carried out pn,the saye manner as the nmethod desc Ibed i nbBxanpl e 4(4c) to
gi ve the titmscconpound as a yel |l ow oily substand®C®fyield 95%. 69

(14b) Ethyl (2BE)-3-{2-[(1R-1-1[(2R)-3-{[1-(2, 3- -

di hydro- 1Hi nden- 2-yl met hyl) cycl opropyl | am nol- 2gs
hydroxypropyl]oxylethyl]prop-%—enoate . y “HIS
(2E)-3-(2-{(1R) -1-[(2R) - oxi r afi- 2-y1 mB{ fox I
whi ch had bedi¢riglsetal ned

i ng et hyl

| phenyl ) pr op- 2- enoat e

nd 1-(2, 3-di hydro-1Hi nden- 2-
ylnethyl)cye+ﬁﬁfﬁpaﬁanﬁﬁ| b2en obtained in Exanple 12(12a), the
reacti on wassStaprBed out M\the sane manner as the method described in
Exanple 1(1la) to give the t{tle conpound as a colorless oily substance

(yield 39%. ' (14c) Etthy! (b-2)
3-12-[ (1R -1-1[ (2R) - 3-{[ 1- (2, 3-di hydr olH-i nden- 2-yl net hyl ) cycl opr opyl ] am no
1-2- hydroxypropyl ] oxyl et hyl ] phenyl | pr opanoat e By using ethyl

(2B)-3-{2-[(1R)-1-{[(2R)-3-{[1-(2, 3-

di hydr o- itb2ngden- 2-yl net hyl ) cycl opr opyl ] ami nol - 2-

hydr oxypr opyl ] oxyl et hyl ] prop-2-enoate whi ch had been obtai ned i n Exanpl e
14(14b), the féacthenfea®udarried out in the sane manner as the nethod
described in Exanple 1(1b) to give the title gqnpaund #h oHrdess oily
subst anc® { yR’sl & 3984 Rlebr Z, P%’fétd)andem Hae Hedn 20
3-{2-[(1R)-1-{[(2R)-3-1[ 1- (2, 3- D hydr o- 1H nden- 2-yl net hyl ) cycl opr opyl ] am no

| - 2- hydebgypropyl | oxyj et hyl ] phenyl | propanoi ¢ aci d By using et hyl
3-{2-[(1R)-1-1%%2R -%1{[1-(2,3-
dihydro-lB—in§ P25y 1Mret hyl ) cycl opr opyl ] ami nol - 2-

hydr oxypropyl ] oxyl et.hyl .rhenylddy epangate i e tad-dresrrobt @ med i n

Exanpl e 14(14%??£1ﬁ§' eé%?ion éﬁé carried out 70 in the sane manner as the
nmet hod descr.i I BPramplgpuly) to-lgive the title conpound as a colorless
anor phou 3%&%%?%%5% (quantigiﬁive). The structures and

physi cochem ca tmof the conmpounds that are described in Exanples 1 to
14 are given below. [0046] [Table 3] Exanple No. Structure Fﬁgg 1(1a)

.. 11-1-NVR ( GBGLS)s®sp 1i 404 68t o) of 1oueduaipd dtng=cgmBO¥RS, 1767 (2H, d, J
= 5.9 Hz), 2.50-2.63 (4H, m, 2.71 (1H dd, J = 11.7 2 .3.05
(2H, dd, Wy udde @ edt dizjhe PpBItecping group of the Eomboutla® (BEL)

Step B-1 cén be performed according to the Example 2

shown at page 16 of WO 2005/077886. Step B-2 can be

carried out in the- same manner as the Step 7 described

above.

Process C



OH 3.37 (2H, n), 3.73-3.78 (1H, n), 3.81 (3H, s), 4.82 (1H, q, J = 6.5
Hz), 6.33 (1H, d, J = 15.6 Hz), 7.06-7.17 (4H, M, 7.24-7.30 (1H, ),
7.39 (1H, td, J = 7.4, 1.2 HZ), O 7.46-7.49 (1H, n), 7.53 (1H, d, J= 7.8
Hz), 8.11 (1H, d, J = 15.6 HZ). .9 1(1b) "H NMR (CDC13) 6:1.11
(6H s), 1.45 (3H, d, J= 6.4 Hz), 21 1.68 (2H, d, J = 6.0 H),
2.53-2.62 (6H, M), 2.72 (1H dd, J=11.7, 3.9 Hz), 2.96-3.08 (4H, ),
3.28-3.36 (2H, m),
[0022]
L3 L3 o
0-B
Al 2 JIE ey
R? \:X(v)’mz Step c-1 R? \Zm/mZPGC Step Cc-2 R1<=’ ZPG
(.C-1 ) (0'2) (C—3)
. Rs R3
¢
Re-L o/\<(|) Ri:‘/d\:\//
\;\/U' R HN" :
(-6) Rl O e
Step C-3 g Step C-4
7N\
R/\: ZPGo
- (c4)
— _R3
N
6 -
"o N
R oH " ,Rz—l/\j/'\ O
Step C-5 N OH
0, T
RN, ZPGe ¢
\H'"- (c-5) R =17 (c-6)
[0023]

[in the formula,
Rl, R2, R3, RY, R5, Re, Z, Ll, PGc, and m have the same
meanings as above and 13 represents a leaving group for the
substitution réaction.]

Step C-1:

This step is a step of protecting the carboxylic acid
of the compound (c-1) or an equivalent group thereof with a
protecting group.

Step C-2:

This step is a step of producing the compound (c-3),



N 3.68 (3H, s), 3.77-3.79(1H, m, 4.75 (1H, g, J = 6.4 Hz), O OHH
7.10-7.27 (7H, m, 7.42-7.44 (1H, m. (21 0 1(1c) 11-1- NW\R
(CDC13) 6: 1.43-1.46 (9H, m, 2.00 (2H, d, J = O 5.9 Hz), 2.53-2.66
(5H, m, 2.88-3.34 (6H, m, 3.48-3.58 §2H m, 4.30-4.33 (1H, m, 4.99 (1H,
g, J = 6.4 Hz), 7.10-7.18 7.29-7.33 cm=--.. 0, .---.NOHH (7H
m, (91, m. CH 0

i.e., boron ester, by a coupling reaction.

Step C-3:

This step is a step of producing the compound (c-4)
by a coupling reaction between the compound (c-3) and the
compound (a-6) using a catalyst.

Step C-4:

This step is a step of producing the compound (c-5)

by a coupling reaction between the compound (c-4) and the

compound (a-9) via a substitution reaction on the epoxide.

Step C-5:

This step is a step of producing the compound (c-6)

by deprotecting the protecting group of the compound (c-5).

[0024]

Step C-1 to Step C-5 can be performed according to
the reaction example shown at pagé 77 of WO 2004/094362.
More specifically, Step C-1 can be performed according to
Step 2 of Example 1-1 that is described at page 99 of WO
2004/094362. Step C-2 and Step-C-3 can be performed

according to-Step 3 of Example 1-1 that is described at

‘page 100 of WO 2004/094362. Step C-4 can be performed

according to_Step 8 of Example 1-1 that is described at
page 103 of WO 2004/094362. Step C-5 can be performed
according to Steb 9 of Example 1-1 that is described at
page 103 of WO 2004/094362.

The compound (a-9) can be performed according to the
reaction example and Example 1 of WO 01/53254, which are

described at page 15 and 23, respectively.



2(2a) 11-1-NVR (CDCL3) 6:1.45 (3H d, J = 6.4 Hz), 2.50 (1H, dd, J

5.0, 3.2 HZ), 2.75 (1H, t, J = 4.6 Hz), 3.15-3.19 C:(<l = = (1H m,
321 (1H, dd. J11.5, 6.4 Hz), 3.28 (2H dd, J 00 7.3, 1.4 Hz), 3.58 (1H,
dd, J = 11.5, 2.8 Hz), 3.72 (3H, s), 4.80 (1H, g, J = 6.4 Hz), 6.14
(1H, dt, J = 15.6, 7.1 Hz), 6.85%C1H, d, J = 15.6 Hz), 7.29-7.33 (2H

n), 7.42 (2H, o ddd, J = 14.7, 7.3, 1.4 Hz). 71 2(2b)

The coﬁpoﬁnd (d-2) can be produced according to the
following Proéess D.

Process D
[0025]

s e YA

Step D-1 HoN
(d-1) (d-2)

[0026]

[in the formula,
R® has the same meaning as above.]

'Step D-1:

It can be performed éccording to the method described
in J. Org. Chem. 2002, 67, 3965-3968 by using the c¢ompound
(d-1) disclosed in WO 98/05651. | |

Process E

. . 3
___/R
RS R? \ 4
R® 6
R H,N

TR Reduction

[0027]

’ Step E-1 Step E-2
{) (Step B-1) (Step A-6)
Zch (a-8) )
ZPGe (&1
— R3 : - _ R3
T RW o d\ Y
R2 —'/ﬁ/LO/Y\H Deprotection N /Y\
| ~, - .
3 oH Step E-3 Kv
: (Step B-2)
) ’ .
G O oo

ZPGe . (b-1) Z



0 00 OH Ok 1HNMR (CDCI3) 5:1.14 (6H, s), 1.43 (3H, d, J= 6.4 Hz), 1.71
(2H, d, J= 6.0 Hz), 2.50-2.59 (4H, rr) 2.77 (1H, dd, = 11.5, 3.4 Hz), 3.06
(2H, dd, J = 15.1, 7.3 Hz), 3.27- 3 3.35 (4H m), 3.72 (3H s), 3.80-3.84
(1H m, 4.74 (1H q, J = 6.4 Hz), 613615(1H m, 6.84 (1H d, J = 15.1
Hz). 7.10-7.31 (6H, . n), 7.38-7.43 (2H2%M . 2(2¢) 00 | ..----y--..N OH H

.1. "HNWR (CDC13) 6: 1.17 (6H, s), 1.44 (3H, d, J=
J=6.0 Hz), 1.89-1.91 (2H, ), 2.39 (2H, t, J - = 6.
M, 2.81 (1H dd, J= 11.7, 3.9 Hz), 3.06 (2H dd, J = 14.7, 7.3 Hz), 3.30
(1H, dd, J = 9.6, 5.0 Hz), 3.37 (1H, dd, J = 9.6, 6.0 Hz), 3.67 (3H, s),
3.85-3.880a8] ), 4.76 (1H, q, J = 6.4 Hz), 7.14-7.23 (7H, n), 7.42-7.44
(1H, m). [0047] [Table 4] 2(2d) 0 OH HO 1H NWR (CDCI3) 6: 1.41 (3H, d,
J= 6.3 Hz), 1.4np (8K Symdlad7-1.96 (2H, n), 2.03 (2H, d, J= 6.0 Hz),
2.29-2.34 ) (24, n), 2.51-2.74 (5H,_n), 2.88 (1H dd, J = 11.7, 9.4 Hz),
3.07-3. 1R (2R, n§., R26R3, 20, (1H, BfC, :BT pikevedihg=same 2negnings), 3. 46
(1H, dd, J= 11.5, 50Hz) 4.39-4.41 (1H ), 492(1H q, J=6.3 Hz),
7.11-7. 2B AR°%9-] 7.35-7.36 (1H, m). . 3(3a) 1. 0 .. OHIPO.". 0 'H NMR
(CDCI3) 6:1.1Q (6H,_s), 1.36 (3H = 6.3 Hz), 2H, d, J =6.1 Hz),
2.50-2. 71 (5HOPI(n‘i cesSEn ¥31 Gjtﬂ%éjo%g(%f’g‘dalg‘ﬁ "—hﬁ4cémpc?¥1§dH£5’ 25 16-3. 23

%?37-?1§3f%%3r§njvér%oor?‘lmﬁz R Y R ETN L S

1.4 Hz), 7. 57'4943 d, . J 8.1, 1.2 Hz), 3(3b) . 0...---y---. COHSOHO
1H NVR (CDCI 3)° 651.30°(3H, d. J= 6.0 Hz), 1.47 (3H, s). 1.48 (3H, s).
2.01-2.06 (ZHTHﬁs é%éﬁ-i§kﬁ §ﬁe 2P ﬁ?§®@§c£§§itﬁiycgmgéuﬁéH(eiléJ = 10.5
Hz), 3.03-3.13 (2H, 3.18-3.37 (3 3-4 7 (1H, q,
J= 6.0 HZf)nothQﬁrEdh@vc(Jdﬂi mw?w aaglgyia@,om,ah@@u&@m 3= 7.6 H),
7.52 (1H, d, J= 7.8 Hz), 7.82 (1H d, J= 7.8 Hz). 4(4a) 5 OH B 1H NMR
(CDCI 3) Gehatd qiBHn dhe samfe ntm)er la97s€dpl, BbE. s), 2.42 (3H, s),
5.29-5.32 (1H, m), 7.16 (1H, d, J= 7.2 Hz), 7.24 (1H, t, J= 7.2 Hz), 7.42
(1H, d, J= 7. Z%4p .E4 4b)

.4 Hz), 1.73 (2H, d,
Hz), 2.54-2.63 (6H,

OII @CDO

This step is a step éf producing the compound (b-1)
by carrying but a coupling reaction in the same manner as
Step A-6.

Step E-3:

This step is a step of producing the compound (b-2)
by carrying out a deprotection reaction of a protecting

- group in the same manner as Stepo—2.

Process F is a method to.produce the compound (a-3)'
which is a production intermediate of the compounds of the
invention. |

Process F

[0029]
RS R® ' RS
. /j/g Deprotection Alkylation /j/&
| ~ (o] 7N (0] 2° TN O
PGhO—1- ——————  Hof O ——— RO
"¢ Step F-1 ¢, step F-2 X

L L L
(1) | (f-2) . (a-3)



100 Br 1H-NWVR (CDCI3) 6:1.43 (3H, d, J= 6.3 Hz), 2.42 (3H, s), 2.55 (1H, .
dd, J= 4.9, 2.7 Hz), 2.76 (1H, t, J= 4.9 Hz), 3.14-3.15 (1H, m, 3.30 (1H,
dd, J= 11.3, 5.9 Hz), 3.59 (1H, dd, J= 11.3, 3.3 Hz), 4.97(1H gq, J= 6.3

Hz), 7.16 (1H, d, J= 7.6 Hz), 7.24 (1H_t, J= 7.6 Hz), 7.34 (1H d, J=7.6

Hz). 72 4(4c) 1HNWR (CDCI3) 6: 1.35%(3H, t, J= 7.2.Hz), 1.42 (3H d, J =
6.3 Hz), 2.32 (3H, s), 2.50 (1H, dd, J = 4.6, 2.7 Hz), 2.74 (1H t, J = 4.6
Hz), 3.11-3.12 (1H, ), 3.21 (1H dd, J = 11.2, 6.0 Hz), 3.50 (1H, dd, J =
11.2, 3.20d90] 4.29 (2H, q, J= 7.2 Hz), 4.74 (1H, q, J= 6.3 Hz), 5.96 (1H,

d, J=16.4 H), 7.14 (1H, d, J = 7.6 HZ), 7.27 (1H, ), 7.38 (1H d, J=
7.6 Hz), 7.85 [ikHtik frmkbld, HE) and 1’0048k Ehabkam?] méaédhgs*@sCOREt N H
"H-NMR (CDCI3) 5:1.10 (6H, s), 1.33-1.42 (6H, n), 1.66-1.67 (2H, m, 2.31
(3H, s), abBe,2. RO tebresyntd. 5C1 266 dikyl gradpbor6a8hkizpgedo?2813. 30 (2H,
M), 3.69-3.75 (1H, n), 4.28 (2H, q, J = 7.2 Hz), 4.68 (1H q, J = 6.5 Hz),
5. 96 (1HC6d alkyl KFQNIHz)andy KRR repudsdits a)pratodt m@egrdeh fyr 7. 36
(1H_d. J-=76 H) 7.85 (1H d J=16.4 Hz) 4(4e) *CH CREL ~** 1HNWR
(CDal 3 @@rpﬁxmow 1.27 (3H, t, J =7.4H), 1.44 (3H d, J = 6.3 Hz),
1.67-1.68 (2H, % 33 (3H, s), 2.40-2.71 (7H, M), 2.89-3.08 (4H ny,
3.27-3.32 (2HS tﬁgp $5.3.78 (1H, ), 4.13-4.20 (2H, n), 4.74-4.75 (1H 1),
7.06-7.17 (6H, .30 (1H 4f) 11 ki OH o

1H NMVR (CDéI 3)”?s ( 63‘(%5?? n‘ig %rgg‘)l%l% %% C?S‘Po“é”go%g‘zz)as ( 10H,

. 2.99 o n 09 (1H
N7 ogb? e 53 %%ﬁi%lﬁ%é% Dardoin %@réiﬁ%d%% K
6.2 Hz), %61@&“ dn@7f12532(3H s), 5.20-5.22 (1H, ), 715(1Hd J
= 7.3 M), 7.35 (1M, s), 7.46 (1H d, J=7.8 Hz). 5(5b) 1101:20.<11:3 Br

Step F-2:

This step is a step of producing the compound (a-3)'
by reacting the hydroxy group of the compound kf—2) with an
alkylating reagent.

Process G is a method to produce the compound (a-1),
which is a production intermediate of the compound of thé
invention.

Process G

[0031] .
. OPGc
R24¥f§j/x CO, Pd cat R2 (‘§j/i§o
(g-1) (9- 2)
OPGc OH
Deprotection
R"—}/ﬁ/J§ ° " R? ./j/&o
K3(1 Step G-3 k\X
L
(g-3) (a-1)
[0032]

[in the formula, R?, L', and PGc have the same
meanings as above, and X represents a haldgen group. ]

Step G-1:



11-1-NVR (CDCI3) 6: 1.42 (3H, d, J = 6.3 Hz), 2.31 (3H, s), 2.55 (1H, dd, J
= 5.1, 2.7 Hz), 2.75-2.77 (1H, n), 3.12-3.14 (1H, n), 3.31 (1H dd, J =
11.2, 5.9 Hz), 3.56 (1H dd, J = 11.2, 3.3 Hz), 4.86 (1H, q, J = 6.3 Hz),
7.15 (1H, d, J = 8.1 Hz), 7.35-7.37 (2H, m). 5(5c) 1101 CCREt 0 1H NMR
(CDCl 3) 5:1.34(3H t, J =7.2 Hz), 1344 (3H, d, J = 6.6 Hz), 2.35 (3H ),
2.52 (1H, dd, J = 5.0, 2.6 Hz), 2.75-2.76 (1H, n), 3.13-3.14 (1H n), 3.27
(1H, dd, J= 11.2, 5.9 Hz), 3.56 (1H, dd, J = 11.2, 3.2 Hz), 4.27 (2H q, J
= 7.2 H), 4.85 (1H, d, J = 6.6 Hz), 6.32 (1H, d, J = 15.6 Hz), 7.20-7.23

(1H, m, 7.36-ThBY {2Hb 19 ,a & (dH, pdoddcind5tbeHzdpmpbahd) (grOH COREt  **
11-1-NMVR (CDCI3) 5:1.10 (6H, s), 1.34 (3H, t, J = 7.1 Hz), 1.44 (3H d, J =
6.6 Hz), Wy 6Gaxf@2Hng, out =a Q@ Hryer2i@8 (8&r-tsdn Qf5phe2coipfuitl (s 2. 70
(1H, dd, J =11.7, 3.9 Hz), 3.03-3.07 (2H, m, 3.29-3.37 (2H, n), 3.73-3.75
(1H, m, 1. 2161(t’ZH? rieserce df y)pally wms@a*(qlrwsm 6.32 (1H, d, J= 15.6
Hz), 7.09-7.20 (5H n} 7.34-7.35 (2H, m, 8. 08(1H d, J= 15.6 Hz). [0049]
[Table 6] 73 3{eR)C OH COEt ..)2.51- . "HNWR (CDC13) 6:
1.10(6H s), 1.25 t, J= 7.2 Hz), 3H 1.66 (2H,
d J 5.9 Hz)%h ?%#é s}, step 33 Pr?%FFlé%‘F tEe éowﬁﬂungd g33 11.7, 4.1

(2H =) %3;7‘55@%93(%8”% Beng %;’ﬂﬁlg dghe,_aorﬂé??nﬁ_ 8502210 (%H,ZG;T')3;34

6.96 (1H, 4rcg\;1y d, J= 8.0 Hz), 7.11-7.15 (4H, ), 7.31 (1H d, J=
7.8 Hz) J) OH CO2H ng" 1111, (C(3DHCLs3)),

52: 515 4216 g,ge (@5§_(|9Hm),rr2) ,901.: 399A2( 1- 16, Hdrn, J), =3.469. 3-
1H11-)NM2 R28 3.52 (1H, m), 3.58-3.61 (1H m), 4.28-4.30 (1H ), 4.95-4.97
(1H m, 6.98 fRts shed=i8.4 &Eép 5f0§r8d&5lﬁéFth€)coﬁpéanﬁlkb 1)

by deprotecting the protecting group for the carboxy group
of the compound (g-3).

Process H is a method to produce the compound (a-3)"''
which is a production intermediate of the compound of the
invention.

Process H

[0033]
n-Bu3SnJLOEt
X Pd cat , XY Yo 2 X 0
» R~ _ » R~ _
&\ Step H-1 K¢ Step H-2 ¢
S NH, L
(h 1) (h-2) (a-3)"
[0034]
[in the formula, R? and L! have the same meanings as
above.]
Step H-1:

This step is a step of producing the compound (h-2)
by reacting the compound (h-1) with an organo tin compound
in the presence of a palladium catalyst.

Step H-2:



[0035]

OH .
N Reduction N Oxidation
: Xx
L e T O
L

Step I-1 X Step I-2 kJK

R® R®
6 Oxidation
R MgBr r2-{_ Y OH > Rziﬁéfj/i§°
I\ - ]
Step I-3 KQ\U Step I-4 kéxu
(i-3) (a-3)

[0036]

[in the formula, R?, R6, and L! have the same meanings

as above. ]

. Step I-1:

This step is a step of producing the compound (i-1)

by reducing the carboxy group of the compound (a-1).

Step I-2:

This step is a step of producing the compound (i-2)

by oxidizing the hydroxy group of the compound (i-1) to an

aldehyde.

Step I-3:

This step is a step of producing the compound (i-3)

d, J= 7.8 Hz). 6(6a) . BOH 11-1-NMVR (CDC13) 5:1.48 (3H, d, J = 6.4 Hz),
1.94-1.97 (1H, n), 2.33 (3H, s), 5.19-5.22 (11-1, n), 6.94 (1H, d, J= 8.3
Hz) , 7.38 7.39 (2H, r’r) 6(6b) . O Br 'HNVR(CDC13) 6: 1.42 (3H, d, J =
6.3 Hz), 2.32 (3H, s), 2.55-2.57 (1H, y9, 2.77 (1H t, J=4.5 Hz), 3.14-3.15
(1H m, 3.31 (1H dd, J = 11.2, 5.9 Hf), 3.60 (1H dd, J = 11.2, 3.2 Hz),
4.86 (1H,-q, J= 6.3 Hz), 6.94 (1H, dd, J = 8.1, 2.2 Hz), 7.31 (1H d, J=
2.2 H), 7.38 (1H, d, J= 8.1 Hz). 6(6c) 110 O. <110 CO2Et ' ' H NWR
(CDC13) 5:1.34 (3H t, J= 7.1 Hz), 1.45 (3H d, J = 6.3 Hz), 2.38 (3H s),
2.52-2.54.(1HTh)s <La® :(s_Ha step of 4pBodr¥ing. lBeSCQmp(Dde F-33.28 (1H,
dd, J = 11.2, 6.2 Hz), 3.58 (1H, dd, J= 11.2, 3.1 Hz), 4.27 (2H, q, J = 7.1
Hz), 4.86PY 98r%yiny ot ﬂm&)sar@eaoeﬁqwoa ag=S1ep9oGHE)abgveo (1H, d, J=
7.8 Hz), 7.29 (1H, s),_ 7,45 (1H, 7.8 Hz), 8.06 (1H, d, J = 15.9 Hz).
6( 6d) 11101 CPE N 2 mq_iiliod B%KPRIR/HUR@(EBBCSQEPQ)JW 33(’§th (3JK
s) 25 - h2Hzl 4532|6 11. 16(11%%1703 Fll 237(4H
m, 2. 72 ‘(THC Rroquetion ginfermadpgte pf He §ompaung. O? Bhey

3.3 -3.3 r(@%‘ rg 374377(1H m, 4.26 (2H, q, J= 7.2 Hz), 480(1H, q,
J=6.4 B0°U1H, d, J= 15.6 Hz). 7.11-7.14 (6H, m), 7.45(1K, d, J= 8.0
HZ), 8. 08 (1H ptycdss 45.6 Hz). 6(6e) 1110 OOREt



N it 11111 11-1-NMR (CDC13) 6: 1.10 (6H s), 1.24 (3H t, J=7.2 Hz),

1.44 (3H, d, J = 6.4 Hz), 1.67 (2H, d, J = 5.6 Hz), 2.32 (3H, s), 2.50-2.63

(6H m, 2.70 (1H, dd, J= 11.6, 4.0 Hz), 2.93 (2H, t, J = 8.1 Hz), 3.06

(2H J =14.5 7.0 Hz), 3.30-3.332H n), 3.74-3.76 (1H m, 4.13 (2H,
.2 Hz), 4.71 (1H, g, J = 6.4 HZ), 7.00-7.04 (2H, m), 7.09-7.13 (2H,

7.15-7.16 (2H, m, 7.23 (1H s). [0050] [Table 7] 6(6f)

..)" 100H CO2H 11-1-NWR (CDC13) 5:1.37-1.47 (10H, nm), 1.98-2.06 (2H, m),

.30 (3H, s), 2.38-2.67 (6H, m, 3.01-3.13(6K, nm), 3.55-3.58 (1H, m),

. 66- 3. 6P HE2FHiny HWE £APqIM ()24 oFth. ggG{wnami rgagenty. 14 (5H,
7(7a) * B OH 111N|\/R(CDC13) 5:1.49 (3H, d, J= 6.3 Hz), 4.06-4.11
r‘r) 526-%%%144 m, 7.03-7.05 (1H m, 7.31-7.33 (1H, r‘r) 7.40 (1H,
7.8 Hz). 13)_6:1.43 (3H,
3 H Th]zS s%éezp 57 (alHSt?ﬁ OE F’?%Oéu%’(lth%ﬁ) CO%P‘iécgci% eiH, m,

6.
(1H, J 2,..6. d J = 11, 4.92 (1H,
: %"j‘ﬂ%ﬂ#&@ 165 TR O O ﬂh%zwmwné}&)ﬁ%bz
NMR (GDC13) 6:1.35 (3H, t, J.= 7. 2 FE) 1.46 (3H, d, 6.3 FE)
1K, dd, J= 5.1, 2.7 Hz), 2.77 (1H, t, J = 46Hz)313316(1Hn')
(1H dd, Broedds 25 §sgéhﬂéth§d690(éfbdgge dhe éém§®u§d2éghl)'4 28 (2H,
= 7.2 FE) 4.86 (1H, g, J= 6.3 Hz), 6.51 (1H, : 1, 1.6 Hz),
- 7. 06yHild#h 19 abr&ﬂdﬂc@ﬁr{ 21H1te€ﬁ}mec?1§@e(clf‘| tHe dompdénd &E)thd(7d) |IP
CO2Et 11111 Hz), 'H Nwd, 12 J(CD6C4 Hz),6 136: 11..118 (2K, dJ6. s),
Hz)in&&rtion. ,1,J6=72..612 (i, m
(1H, dd, J = 11.5, 4.1 Hz), 3.06 (2H, dd, 15.4, 7.1 HZ), 3. 35 3. 36
m, 3.73-BqeegsH n), 4.27 (2H, g, J = 7. 4.80 (1H d, J = 6.4

J

1 :
6.52 (1H, dd, J = 16.0, 1.6 Hz), 7.00- 7.03 (1H, m, 7.11-7.15 (4H,

m, 7.30- [70033371(2H m, 7.82 (1H, d, J = 16.0 Hz). 7(7e) 110 OH CREt

3Iwn: 30

1H

.3

WNPFRrROoO WwWoao o™
=
N Ol
oc403g-—cdpc4ga
1
F‘X

~NO
2

~ W
N A
D

T
—I

o« X o Et,Zn, cat ‘ R AN OH
R > T
kéx Step J-1 kg\

L1

[0038]

(in the formula, R? and L! have the same meanings as
above.i

Step J-1:

This step is a step of producing the compound (a;4)'
by reacting the aldehyde group of the compound (i-2) with
an organo zinc reagent.

Process K
[0039]



. 1111 (13HK- NMH, R J(CDBCA13).12z6): 11..6107 ((26KH: | |
ds), J1.266. (()3HHz,)t, 2J6=2- 6. 4 Hz), 6.91-6.95 (1H, n), 7.10-7.23 (6H,
M. 72.264H(1, 1Mi) 4 2.70 (1H, dd, J = 11.7, 3.9 Hz), 2.91-3.10(4K m,
3.28-3.36 (2H, m), 3.72-3.77 (1H, 4 14 (2H q J = 7.2 Hz), 4.75 (1H
q, J = 7(7f) IP OH CO2H **111NNR(CDCI3)6146(6H s),
2.02-2.07 (3H, ), 2.38-2.67 (6H, ), 2.97-3.16 (7H, m), 3.55-3.58 (1H ),
3.70-3.72 (1H, n), 4.16-4.19 (1H, 1), 4.98-5.00 (1H n), 6.94 (1H t, J =
8.7 Hz), 7.02-7.04 (1H, rr), 7.08Tgel4 (6H, ). [0051] [Table 8] 8
OH Br ~ 11- 1- NMRgf CDCI 3) g6 148 (3H, m,1.95-1.87 (1H,

(1H, ™, 7.0 7 03 (1 77 0Bodibh M) . 7 571760 (1
101 Br ) T4l (3H—d =64 %MH‘
3.2 Hz) 2, %\z(lH t° J = 4.6 H), 536152;5.114 (1LH,/ . 3.0 PGa1H, dd, St]e;TK y
11.2, 5.9 Hz),/ 3.58 (1H, dd, 3 = 11,2, 2Hz)§86(lehq,J—64Hz)
7.06-7.08 (1H™m

ny, 7.26-7.28 (1H, n), 7.48 (1H 8.7, 6.2 Hz). 8(8c) .
1101 CCREt  13AGNMR (€BCI3) 5:1.35 (3H t, J = 7.4d#), L. 44 (‘§ﬂz d, J =
6.3 Hz), 2.54 (1H, dd, J = 4.6, 2.7 H), 2.77 (1H, t, J = ). 314
(1H, dt, J = 9.3, 3.2 Hz), 3.25-3.28 (1H, n), 3.59 (1H, dd 'J =112, 3.2

Hz), 4.28 (2H, q, J = 7.1 Hz), , g, J= 6.3 Hz), 6.31 (1H, d, J S
f 7.21 (1H, ddR9:98R;§;;£@
L 4276 2R

15.6 Hz), 7.09 (1H Rtd, J =R8RH,
7.47 (1K. dd, J =
OH COREt . ' RA-NIVE

Step K-4

[0040]

[in the formula, R®’, R’, R, R°, R®, m, Z, PGc, PGh,
PGa, and X ha?e the-éame meanings as above, and Alkyl
represents a Cl-Cé6 alkyl.group.]

Step K-1:

This.step is a step of éroducing.the compound (k-1)
by protecting the secondary hydroxy group and amino group
0of the compound (b-1).

Step K-2 and Step K-3:

This step is 4 step of producing the.compound (k=-3)
by stepwise alkylation of the compound (k-1).

Step K-4:



.34 (3Htz)2. , .J =75.12_21)ti (4K, 11:s)al.J5.9 Hm, 2.71 (1H dd, J=
11.7, 4.1 rz), 3.06(2H, dd, J= 11.7, 7.0 Hz), 3.32-3.37 (2H, ), 3.72-3.76
(1H, M, 4.27 (2H, q, J = 7.2 Hz), 4.79 (1H, d, J = 6.3 Hz), 6.31 (1H d, J
= 15.6 ru), 7.04- 7.18 (5H, nm), 7.21 (1H, dd, J= 9.8, 2.7 Hz), 7.44(1K, dd,
J=8.7, 5.7 Hz), 8.04 (1H, d, J= 15 Hz). 75 8(8e) |P OH COREt O.

H NVR &CDCI3) 6:1.10 (6H, S), 1.25 (3H, t, J =7.2 Hz), 1.43 (3H d, J =

6.3 Hz), 1.67 (2H, d, J = 5.6 Hz), 2.50-2.72 (7H, ), 2.96 (2H, t. J = 7.9
Hz), 3.06 (2+| dd, J'=14.3, 7.2 He), 3.26-3.34 (2H ) 3.72-3.74 (1H 1,
4.14 (2H, q, @hrs7sie$tis 4. ddeplbf Aroduzifig3tHe) cobp®hn@lHk-dd, J 9.9,
2.6 Hz), 6.92 (1H, dd, J= 9.9, 7.0 Hz), 7.11-7.15 (5H, ), 7.39 %;H dd, J
= 8.5, Boi dEproBEBting thd HoiVReCEDOH3Yr6up. 46 8K, campgundy (k
1.47-1.50 (3H . Qi m, 1.97-2.04 (2H n), 2.44-2.46 (2H m), 2. Ls-2. 67
(3H, n), 3.00P80ddsE6H, n), 3.54-3.57 (1H, n), 3.65-3.67 (1H, n), 4. 11-
"01 OH 4.13 (1H ), 4.97-4.99(1K. n), 6.83 (1H td, J= 8.3. 2.7 Hz),  6.92
(1H dd, [Q0£110.0, 2.7 Hz), 7.10-7.13 (4H n), 7.21-7.22 (1H ).
CO2H  9(9a) . R

R2 /j)\ /Y Pdcat _ Rz—;\/\/ /\lA

(-1) / PGh

Fo Rﬁb} x/@
. . R l 1 \//
Oxidation \,// cl) PGa - - >
PGh
Step L-2 > PGh Step L-3 o

OH (-3) ()

ZPGc

[0042]
| [in the formula, R2, R3, R4, R5, R6, Z, PGc, PGh, and
PGa have the same meanings as above.]

Step L-1:

This step is a step of producing the compound (1-2)
by reacting the compound (1-1) with an organo tin compound
in the presence of a.palladium catalyst.

Step L-2:

This step is a step of producing the compound (1-3)
via introduction of a primary hydroxy group by carrying out
a hydroboration-oxidation reaction of the compound (1-2).

Step L-3:

This step is a step of producing the compound (1-4)

via introduction of a carboxy group by carrying out an



'"H-NVR (CDCI3) 6: 1.47 (3H, d, J = 6.4 Hz), 1.99 (1H, m, 5.16-5. 21

2.58 (1H,

%?6138(3Ht = 7.2 Hz), 1.47 (3H, d, J = 6.3
e o igh Zepdiicn PRIRABLHETY Barely Srpu et the

compound (1-3).

The compounds of the invention that are produced
according to the methods described above can be isolated cor
purified according to well-known methods, for example,
extraction, precipitation, distillation, chromatography,
fractional recrystallization, and recrystallization, etc.

Further, when the compound having Formula (I) of the
invention or an intermediate during the production process
haé a chiral carbon, optical isomers are present. The
opticél isomers can be isolated and purified into
individual isomers according to general methods like
fractional recrystallization (salt resolution) which
involves recrystallization with an appropriate salt or
column chromatography, etc. Examples of literature for
referring to methods of resolving optical isomers from
racemates include "Enantiomers, Racemates and Resolﬁtion,
John Wiley And Sons, Inc." by J. Jacques, etc. o

The compounds of the invention or pharmaceutically
acceptable salts thereof are useful for treatment or
érophylaxis of a disorder associated with abnormal bone or
mineral homeostasis, for example, hypoparathyroidism,
osteosarcoma, periodontitis, bone fracture healing,
deformative arthritis, rheumatoid arthritis, Paget's

disease, humoral hypercalcemia syndrome associated with

NVR
2.78
Hz) ,
td, J

(1H m), 6.85-6.87 (1H, n), 7.34 (1H, dd, J = 9.6, * OH 3.1 Hz), 7.46
(1H dd, J =8.7, 5.2 Hz). B  [0052] [Table 9] 9(9b) 0 Br 'H
(CDC13) 6:1.42 (3H, d, J = 6.3 Hz), 2536 (1H, dd, J = 5.1, 2.7 Hz),

(1H t, J = 4.5 Hz), 3.15-3.16 (1H, n), 3.31 (1H dd, J = 11.3, 6.0
3.62 (1H, dd, J = 11.3, 3.0 Hz), 4.83 (1H, g, J = 6.3 Hz), 6.86 (1H

= 8.2, 3.2 Hz), 7.22- 7.26 (1H, n) 7.47 (1H, dd J= 8.8, 5.4 Hz). 9(9c)
11- 1- NMR

Hz) ,

malignant tumor and bone fracture healing, and osteoporosis.

When the compound or pharmaceutically acceptable salt



4.1 Hz), 3.19-3.21(1H, m), 3.32 (1H, dd, J = 11.2, 6.1 Hz), 3.66 (1H
dd, J = 11.2, 3.2 Hz), 4.31 (2H, q, J = 7.2 Hz), 4.91 (1H, dd, J =

12.4, 7.2 Hz), 6.32 (1H, d, J = 15.6 Hz), 7.01 (1H, td, J = 8.8, 2.7
Hz), 7.26 (1H, dd, J = 8.8, 2.7 H), 7,56 (1H ~ C®REt dd, J = 8.8, 5.6
Hz), 8.00 (1H, d, J= 15.6 Hz). 9(9d) 1H- NVR (CDCI3) 6: 1.11 (6H, s),
1.34 (3H, t, J=7.2 Hz), 1.43  *IP(3H d, J = 6.4 H), 1.68 (2H, d, J
6.0 Hz), 2.50-2.65 (4H, m, 2.73(1H, dd, J= 11.9, 4.1 Hz), 3.06 (2H,

dd, J=14.4, 7.1 * OH

thereof of the invention is administered to a mammal (in
particqlar, a human), oral or pafenteral administration can
be used, either systemically or topically.

The pharmaceutical composition of the invention can
be produced according to various methods for producing
preparations that are generally used, after selecting the
fofm which is suitable for the administration method.

Examples 'of forms of orally administered
pharmaceutical composition include a tablet, a pill, a
powder, é granule, a capsule,.a liquid) a suspension, an
emulsion, a syrup, and an elixir, etc. Preparation of the
pharmaceuticals in such forms can be carried out according
to typical methods, if necessary, using an additive that is
appropriately selected from an excipient, a binding agent,
a disintegrant, a lubricant, a swelling-agent, a swelling
aid, a coating agent, a plasticizer, a stabilizer, a
preservative, an anti-oxidant, a coloring agent, a
dissolving aid, a suspending agent, an emulsifying agent, a
sweetening agent, a preserving agent, a buffering agent, a
diluting agent, and a wetting agent, etc which are normally
used as additives. |

Examples of parenteral pharmaceutical compositions
include an injection solution, an ointment, a gel, a cream,
a ‘wet agent, a patch, a bropellant agent, an inhaling agent,
a spraying agent, an eye drop, a nasal drop, a sﬁppository,
and an inhaling agént, etc. Preparation of the

pharmaceuticals in such forms can be carried out according



Hz), 3.35-3.39 (2H, m, 3.73-3.79 (1H m, 4.26 (2H, q, J = 7.2 Hz), 4.82

(1H d, J = 6.4 Hz), 6.28 (1H, d, J = 16.0 Hz), 6.95-6.99 (1H, m,
7.10-7.22 (5H, m), 7.52 (1H, dd, J = 8.7, O®XREt 5.5 Hz), 7.97 (1H, d, J
= 16.0 Hz). 9(9e) 1H-NVR (CDCI3) 6;.1.11 (6H s), 1.24 (3H t, J = 7.2
Hz), 1.42  4.). (3H d, J =6.0 Hz),°®1.67 (2H, d, J = 6.0 Hz), 2.50-2.64
(6H, m, 2.72 (1H, dd, J = 11.9, 4.1 Hz), 2.92 (2H, t, J = 8.0 Hz),
1101 OH 3.06 (2H, dd, J = 14.4, 7.1 Hz), 3.29-3.34 (2H n), 3.73-3.78 (1H,
m, 4.13 (2H, q, J= 7.2 Hz), 4.71-4.72 (1H ), 6.88(1K, td, J= 8.3,

2.8 Hz), th Myiddhl (B hads, if0REtessary, using an additive that is
appropriately selected from a stabilizer, a preservative, a
dissolving aid, a moistﬁrizing agent, a preserving agent,
an anti-oxidant, a flavbring agent, a gelling agent, a
neutralizing agént, a dissolving aid, a buffering agent, an
isotonicity agent, a surface active agent, a coloring agent,.
a buffering agent, a thickening agent, a wetting agent, a
filler, an absorption promoter, a suspending agent, and a
binding agent, etc which are normally used as additives.

The dose of the compound having Formula (I) or a
pharmaceutically acceptable salt thereof varies depending
on symptoms, age, body weight, and on theﬂtype and dosage
of a pharmaceutical agent which is administered in
combination, efc. However, in general, oral or parenteral
administration can be used, either systemically or
ltopically, once or several timés per day within the range
of 0.001 mg to 1000 mg per dose for an adult.(with a body
weight of about 60 kg) in terms of the compound having
Formula (I), or continuous intravenous administration
within the range of 1 hour to 24 hours per day is
preferéblé.

Further, if necessary, the pharmaceutical composition
of the invention can be used in combination with other
effective components within a range which does hot impair
the effect of the invgntion.

The invehtioﬁ—includes a method of préventing and/or

treating the disorders described above which is



9(9f) 11-1-NWMR (CDCI 3) 6:1.41-1.45 (9H, m, 2.00-2.04 (éH, n, *1
2.43-2.45 (2H, m, 2.63-2.66 (3H, M, 3.01-3.14 (6H m, 3.55-3.57 (1H m,
3.65-3.67 (1H, m, 4.14 (1H, br s), 4.97- * 5.00 (1H, m, 6.88-6.90 (1H,
m, 6.94-6.96 (1H, m, 7.09-7.17 OHg. (5H m. .CO2H 10(10a) O
1H-NMR (CDCI3) 6: 2.63 (3H, s), 7.43-7.51 (2H, m, 7.76 (1H, dad, J =
7.6, 1.7 Hz). *Br

characterized in that the compound of the invention or a

pharmaceutically acceptable salt thereof is administered.

Still further, the.invention includes - -the use of the
compound of the invention or a pharmaceutically acceptable
salt thereof for producing the pharmacéutical composition
described above.

Formulation example 1 (powders)

A powder is obtained by mixing 5 g of the compound of
the invention, 895 g of lactose, and 100 g of corn starch
using a blender.

Formulation example 2 (granules)

5 é of the compound of the invention, 865 g of
lactose, and 100 g of low-substituted hydroxypropyl
cellulose are mixed, added with 300 g of 10% aqueous
solution of hYdroxypropyl cellulose, and kneaded. The
mixture is granulated using an extrusion granulator and
dried to obtain granules.

Formulation example 3 (tablets)

5 g of the compound of the invention, 90 g of lactose,
34 g of corn starch, 20 g of crystalline cellulose, and 1 g
of magnesium stearate are mixed using a blender, énd
tabletted with a tabletting machine to obtaih tablets.

(Test example 1)

Evaluation of inhibitory activity on calcium-sensing
receptor (CaSR) using intracellular calcium increase as an

indicator

By using CHO cells which have been transformed to



CF3 76 10(10b) [110 Br CF3 OH 1HNVR (CDCI3) 5:1.50 (3H, d, J= 7.2
Hz), 4.06-4.07 (1H, n), 5.39-5.41 (1H, m), 7.46 (91, t, J= 7.8 Hz), 7.63
(1H, d,J = 7.8 Hz), 7.83 (1H, d, J= 7.8 Hz). 10(10c) 10 Br CF3 0 0 11-1-NMWR
(CDCI3) 5: 1.45(3H, d, J= 6.3 Hz), 2. 5%(1H, dd, J= 4.6, 2.7 Hz), 2.78 (1H,
t, J= 4.6 Hz), 3.13-3.16 (1H, ), 3.3%° (1H dd, J = 11.2, 5.9 Hz), 3.60
(1H, dd, J = 11.2, 2.9 Hz), 5.04 (1H q, J= 6.3 Hz), 7.45 (1H, t, J= 7.7
Hz), 7.63 (1H, d, J= 7.7 Hz), 7.72 (1H, d,J= 7.7 Hz). [0053] [Table 10]
10(10d) 1110 CF3 COREt. 1H NMR (CDCI3) 5:1.35 (3H, t, J= 7.2 Hz), 1.42 (3H
d, J= 6. &t)ly 252 a duyman ol @ ud- Ferk)ng 2r@6epiet ddasF 4.9, 4.1
Hz), 3.09-3.11 (1H, m), 3.20 (1H, dd, J = 11.2, 6.1 Hz), 3.53 (1H, dd, J=-
11.2, 2. 9%/h0a52@(2¢4a Ry, I FIONIEY | adt ¥8itIHyag, evatustddHe)ils. 99 (1H,
dJ—16 Hz), 7.48 tJ—78Hz,763£1HdJ—78Hz)776(1H
= 7. 8‘4% HREE (A lrehlJbLtJi@ PHANL1BE20EY 1B FPEFL OF31TCPERSEH NVR
(CDCI3) 5:1.11 (6H, §5 (3H, t, J= 7.1 Hz), 1.40 (3H. _d. J= 6.4 Hz),
1.68 (2H, 36 SRS W‘%PO‘?‘ otidezeq 4y ﬁ?cr%a%n%flf—ﬁtaﬂcellluii{ 9, 4.1 Hz),

3. 04- 3. 08 70-3,72 (111 4.29(2H q, J=
Hz) (]éb“tl‘rir)ldolnc%ntara“so’g Wz)t@]%elégaf 180 hnéﬁ‘:it‘ig)s (7 1107, 16

7.1 ,
LIRS TRASR LAY R N TN

- to Fl2 medium (manufactured by Invitrogen) containing 10%
fetal bovine serum to have 2x10° cells/mL was applied to a
384-well in an amount of 50 pL/well, and then incubated
overnight in a CO; incubator. The culture supernatant was
completely removed, the assay buffer (20 mM HEPES, HBSS (Ca
and Mg .free) containing 2.5 mM probenec1d pH 7.4)
containing Calcium 3 (manufactured by Molecular Devices),
i.e., a fluorescent intracellular calcium indicator, was
added thereto in an amount of 25 uL/well, and the mixture
was maintained for 1 hour in a CO; incubator. Meanwhile,
Calcium 3 was prepared according to the protocol enclosed
in FLIPR Calcium 3 Assay Kit (manufactured by Molecular
Devices). After.maintaining it for 1 hour, a solution in
which the test compound is prepared to have 2.1 to 20,000
nM (final concentration of 1.05 to 10,000 nM) by an assay
buffer was added thereto in an amount of 25 pL/well, and
maintained for 15 minutes in a CO, incubator. Then, the
CaCl, solution prepared to have 8.1 nM (final concentration
of 2.7 nM) by using the assay buffer was added in an amount
of.25 puL/well, and the resulting intracellular Ca increase

(i.e., fluorescence intensity) was measured over time using



1H NVR (CDCI3) 5:1.11 (6H, s), 1.29 (3H, t, J= 7.2 Hz), 1.46 (3H, d,J= 6.4
Hz), 1.68 (2H, d,J= 6.0 Hz), 2.54-2.62 (6H, n), 2.71 (1H dd, J = 11.7, 3.9

Hz), 3.04-3.08 (3H, m), 3.15-3.17 (1H, m), 3.26 (1H dd,J= 9.4, 4.4 Hz),

3.33-3.35 (1H m, 3.72- 3.75 (1H, m,,,4.18 (2H q,J= 7.2 Hz), 4.81 (1H d,
J=64Hz),711714(4Hn’)735(1 t, J= 7.8 Hz), 7.57 (1H, d, J= 7.8
Hz), 7.70 (1H, d, J=7.8 Hz) 10(10g) ' 40. 4100H CF3 CO2H 1H NWR (CDCI 3)

5. 1.44-1.46 (9H, m), 2.00-2.12 (2H, 1), 2.44- 2.48 (1H, n), 2.58-2.69 (4H,
m, 3.05-3.11 (5H, m, 326331(1H m, 3.65-3.72 (2H, m, 4.15-4.23 (1H,
m, 5.205.29iqrescence Amaping pYate ngadgr 2VFFIRR, (Réhuffctdrdad-Ty44 (1H,
m, 7.56 (1H, d,J= 7.8 Hz). 11(1la) 110 F3CBr 11-1-NMR (CDCl3) 6: 2.65 (3H,

), 7.53 OﬂﬁCLHlarJDeﬂlsterﬁrz)) Frem (ti]ﬁ ckftﬁ obtaawad wk@e qiy eﬁs%ncell(llb)
OO-IFBnglH-NI\/R 3),5:1.50 (3H, (1H d, J = 3.7
. 5. 2B WEPR 1S LUz PCqnGe Jdﬂt%nsetg kp&ﬁorq f?%e(@cidlaloa—oé 3 Hz)

1 (il e Hifbishen 50 (R MR TR 21 e i -

11. 5 6. 3 J - =6 4 H),
.63 (2HO°Hqé,Z ad_a%etqo‘ﬁaﬁ % ﬁy“)%n z“taoso%fl “A;L/agf[efgtbm t]he_Ll( Td) ¢

- 101 Vr1nH;g¥%1§ﬁ+@@ﬁ%éﬁg¥369053&ﬂ&%iEQ%chE té§t7c%mgéhndlwgg (3H d, J

6.4 Hz), 2.55 (1H, dd, J =5 2.78 (IR, t,°J =". 4.6 Hz),

. 15- 3. 15HddHned., 3.28 (1H, dd, J:112 62Hz) 3.63 (1H, dd, J = 11.2,

0 Hz), 4.29 (2H, q 3 = 7.2 Hz), 4.93 (1H, q, J = 6.4 Hz), 6.40 (1H, d, J

16.0 Hz), 7.Xkedrding 2ty the pradferftiHies), BhOdcbdbadpbufdsIshdonOihiz).

1(11e) r.100H r 3., CO2Et 1H-NMR (CDCI3) 6: 1.11 (6H, s), 1.35 (3H, t, J =

2 Hz) E]ziadlﬁﬂ(eﬁ—ll,d 2. 3% 644 Hz)§, 11688(2%, 10, J1E, 61D, Hz}, P452162.64

m, 2.73 (1H, dd, J = 11.5, 4.1 Hz), 3.06 (2H, dd, J = 14.4, 7.1 Hz),

-3.3972H8m321.3. 22 R.36 Q(EaLH 26y 2%, 2%9(2$p q31J3:OW ]QOJ-—E)Yltm, 882(1H, q,

Hz) 63903251H d, J= 15.6 Hz), 7.11-7.14(4H 62763£2H m,
(113%) 3% 3%, d37r3381r5 B rd0r 1411143, 44a04bH 458, 46 F3t BoRE

”R(‘i%clf%?%?#ml"ﬂ(ﬂ 150 b TaleonEly %a“?a&f’“ e
i, ok oe® O 30 D) o o330 (B, P33, | ?éiﬁ%”’ 7 a1

(1H, s), 870,4%1(,1%2, ’83J, ﬁ‘lé ﬁ)exgl& éc}Han 1n}‘}fb§t§r§|/_|zgctﬂ‘a'£%}g)

ICs0 of 1.1 pg/mL or less.

i—‘(/)

6
6
H N

CDH\I‘—IOO"‘\II—‘IICD(DII -~

(Test example 2)

Evaluation of PTH secrétion promoting activity in rat

A lO to l4-week old female F344 rat (Charles River
Japan, Inc.) fasted overnight was anesthetized using ether,
and blood serum before the administration was prepared by
drawing blood from the jugular vein of the animal.
Subsequently, the test compound was orally administered at
a dose of 3 mg/5 mL/kg using a solvent (0.5% aqueous methyl
ceilulose solution containing 5% DMA). Blood was drawn
from the jugular vein under ether anesthesia at 5, 15, 30,
60, 120, and 240 minutes after the administration of the

test compound, and the blood serum was prepared. The blood



Ok ,1010Hr 3,.. OC®2H 1HNMR (CDCI3) 6: 1.41 (3H, s), 1.43 (3H, s), 1.47

(3H, d, J = 6.4 Hz), 2.00-2.04 (2H, m), 2.44-2.46 (2H, n), 2.63- 2.65 (3H,

n, 2.99-3.14 (6H, m, 3.57-3.60 (1H, n), 3.67- 3.69 (1H, n), 4.13-4.18

(1H, n), 5.03-5.05 (1H, n), 7.09- 7.10 (4H m, 7.36 (1H d, J= 8.3 Hz),

7.41-7.43 (2H, m). 12(12a) lH-NNR(CE%IS) 6: 0.69 (2H t, J = 6.7 Hz),

1.22-1.28 (2H, m, 1.87 (2H, d, J = 7.6 Hz), .2.62 (2H, dd, J = 15.4, 7.3

Hz), 2.76-2.84 (1H n), 3.20 (2H, dd, J = 15.2, 7.7 Hz), 709712(2H n,

7.14-7.18 (2H, m), 8.30 (2H, br s). V 10 12(12b) V *I1V 11101...--y".

OH 0 0 CrNVITH CBEIGnBral 35-@adoméairay, uoiba- ®a56I(12laiptn‘PTHl 35 (3H,

d, J =6.3 Hz 152(1H dd, J = 14.6, 6.6 Hz), (13.7K4

( 7d7d,%4D dibg. @@&mcmr@@m Imlzwte@@ysz BBC(4H, M), 2.64 ,

2-3.08 (2H,_m), 3,13 (1H, dd, J = 9.5, 6.0 HzZ), 3.19 (1H, dd, J = 9.2,
63 3. 67 Zbﬂi?Prdmg to Tﬁle Ergée(lBHte§y zhg7cempougds] Shosnslﬂz)

3
t 5 7.38 (1H_td, J = 7.7;
Hz) J(r?al gﬁ) '7895 (1&11 Hg)—lé 101 H;) 18'[6555]22[Table
2] 1

2(1 0. 0 0 H, . 9 , 1.33
(3H, d, ?%_ }#M %%g%il-ﬁ%ld?—;ﬂ _5145'% 400 12 ;?i 9%(1 14827 =
14.7, 5.5 2 60-2. 7 3 2 5 H, -dd, = 31.9, 8.7
Hz), 3. 044§%L$7dd§§Jj%?2 %j 38% Fg é287g% EEG ZEﬁ n&é 7§ %%29%%2H n,
3.92- 3.985 (11§, r@nd47éliﬁégéaéﬁdSﬁhe4b§§oQ1§Er9m ﬂTH @oﬁcg%krazlgﬁ 7. 07
(2H, m, 7. 10-7. 13 (2H, m, 7.14-7.17 (3H, m, 8 (1 , 3 Hz),
© 7. 38( 1K, frond. B0OtHz) g /rll S (Idhs dat & ﬁlﬁufg)to7485 ﬁéVhLdoero§e3atE)
78 13(13a) IH-NMR.(CDCI 3) 5:1.27 (3H, t, J=7.2 Hz), 1.43 (3H, d, J
15 minutes to 30 minutes, and after 240 minutes it reduced

l—‘l—‘\l-hw(n
‘_'I—‘I—‘CDOD

the concentration to 200 pg/mL or less.

Specific results are given in Table 1 and Table 2.

[0043]
[Table 1]
Blood Serum PTH (1-84) Concentration (pg/mL)
Test .
After 5 After 15 After 30
compound | 0 minute
minutes minutes minutes
Example 4 | 20.5%6.6 68.246.0 489.1+£106.0 | 538.6+155.1
Example 14 | 62.8%+11.4 211.6x28.4 471.7+112.8 |146.1%45.2
[0044] '
(Table 2]
Blood Serum PTH (1-84) Concentration (pg/mL)
Test _ .
: After 60 After 120 After 240
compound .
minutes minutes minutes
Example 4 | 117.0£33.7 108.8+27.4 91.9+24.5
Example 14 | 78.9%5.0 81.8+4.9 94.3%15.7

Means*zS.D., n=3

EXAMPLES

[0045]



), 2.47- 2 51 (3H, m, 2.54-2.58 (2H, m, 2.75 (1H, 001. 0 t, J
3.13-3.16 (1H, m, 3.:22 (1H, dd, J = 11.2. 6.0 Hz), 3.57 (1H,
11.5, 3.4 Hz), 4.15 (2H, g, J = 7.1 Hz), 4.80 (1H, g, J = 6.5
3 (1H, dt, J = 15.7, 6.7 h@), 6.75 (1H, d, J = 15.5 Hz),
7 (2H, m, 7.38 . (2H, ddd, J= 12.7, 7.6, 1.6 Hz). 0 - 0
Example 1

3-{2-[(1R)-1-{[(2R)-3-{[1-(2,3-Dihydro-1H-inden-2-
yl)-2-methylpropan-2-yl]amino}-2-
hydroxypropyl]oxy}ethyl]phenyl}propanoic acid

(la) Methyl (2E)-3-{2-[(1R)-1-{[(2R)=-3-{[1-(2,3-
dihydro-1H-inden-2-yl)-2-methylpropan-2-yl]lamino}-2-
hydroxypropyl]oxyfethyl]phenyl}prop—Z—enoate

A mixture of methyl (2E)—3—(2—{(1R)—l—[k2R)—oxiran—2—

yl methoxylethyl}phenyl)prop-2-enocate (342 mg, 1.30 mmol)

described in WO 2004/106280, 1-(2,3-dihydro-1H-inden-2-yl)-

2-methylpropan-2-amine (234 mg, 1.24 mmol) described in WO
01/53254, and lithium perchlorate (79 mg, 0.74 mmol) in
toluene (12 mL) was stirred at room temperature for 16
hours. Water (10 mL) was added to the reaction solution,
which was then extracted with ethyl acetate (10 mL x 3).
After that, the organic layers were combined, washed with
saturated brine, and washed with anhydrous magnesium
sulfate. The solvent was distilled off under reduced
pressure. The residue was purified by silica gel column
.chromatography (ethyl acetate) to give the title compound
as a colorless oily substance (206 mg, yield.37%);

(1b) Methyl 3-{2-[(1R)-1-{[(2R)-3-{[1-(2,3-dihydro-
1H-inden—2—yl)—2—methylpropan—2—yl]amino}-2—
hydroxypropylloxylethyl]phenyl}propanocate

A solution of methyl (2E)—3—{2—[(lR)—l—{I(ZR)-B—{[l—
(2,3-dihydro-1H-inden-2-yl)-2-methylpropan-2-yllamino}-2-

hydroxypropyl]oxylethyl]phenyl}prop-2-encate (206 mg, 0.46



1H- NMR (CDCI3) 5:1.10 (6H, s), 1.26 (3H t, J = 7.2 Hz), 40 1.42 (3H, d

J=6.3 H), 1.66 (2H, d, J = 6.3 Hz), 2.46- 2.63 (9H, m, 2.69 (1H,
dd, J = 11.5, 4.0 Hz), 3.03-3.08 OH 3.31d, J=Hz), (3H

M, (1H 5.73.73-3.78 (1H, n), 4.15 (2H440, J = 6.7 Hz), 4.73 (1H, q, J
Hz), 6.03 (1H dt, J=15.7, 6.7 Hz), 6.74 (1H, d, J = 15.5 Hz),
7.10-7.13 (3H, m, 7.14-7.17 (2H, n), 7.22 (1H ddd, J = 12.6, 7.4,
1.7 Hz), 7.36-7.39 (2H, m. O.,.

mmol), which had been obtained in Example 1l(la), in ethanol
(4.6 mL) was added with 10% palladium-carbon (wet, 50 wt$,
100 mg), and hydrogenated under atmospheric pressure for 3
hours. The reaction solution was filtered through Celite
and washed with ethanol. The solvent was distilled off
under reduced pressure to give the title compound as a
colorless oily substance (209 mg, quantitative).

(1c) 3—{2—[(1R)—1—{[(2R)—3—{[1—(2,3—Dihydro—1Hfinden—
2-y1l)-2-methylpropan-2-yl]amino}-2- '
hydroxypropyl]loxylethyl]lphenyllpropanoic acid

To a mixture solution of methyl 3-{2-[(1R)-1-{[(2R)-
3-{[1-(2,3-dihydro-1H-inden-2-yl)-2-methylpropan-2-
yllamino}-2-hydroxypropyl]oxylethyl]phenyl}propancate (209
mg, 0.46 mmol), which had been obtained in Example 1(1b),
in tetrahydrofuran (1.38 mL) and methanol (1.38 mL), 2 N
aqueous sodium hydroxide solution (0.69 mL, 1.38 mmol) was
added, and stirred.at room temperature for 16 hours. The
reaction solutién was concentrated under reduced pressure.
The residue was added with water (10 mlL), and subsegquently
with 1 N aqueous hydrogen chloride solutibn (1.38 mL), and

then extracted with ethyl acetate (10 mL x-2). The organic

layers were combined, washed with saturated brine and dried

over anhYdrous magnesium sulfate. The solvent was

distilled off under reduced préssure to give the title

compound as a white amorphous substance (178 mg, yield 88%).

Example 2

4-{2-[(1IR)-1-{[(2R)-3-{[1-(2,3-Dihydro-1H-inden-2-

6.3



0  13(13c) '"H-NMR (CDCI3) -5: 1.10 (6H, s), 1.25 (3H, t, J= 7.2 Hz),
40 1.43 (3H, d, J = 6.9 Hz), 1.57-1.75 (6H, m), 2.33 (2H, t, J = 7.4
Hz), 2.49-2.55 (2H, m), 2.56-2.65 (4H, n), 2.69 (1H, (11101 OH dd, J =
12.0, 4.0 Hz), 3.05 (2H, dd, J = 14.6,,.7. 2 Hz) 3.25-3.32 (2H, m,
3.72-3.77 (1H ), 4.12 (2H, q, J = 74§ 4.72 (1H, g, J= 6.5 Hz),
7.10-7.12 (3H, m), 7.14-7.23 (4H m, 7. 42 (1H, dd, J= 7.4, 1.7 Hz).

0._
yl)-2-methylpropan-2-yllamino}-2-
hydroxypropyl]oxylethyllphenyl}butanoic acid

(2a) Methyl (3E)-4-(2-{ (1R)-1-[(2R)-oxiran-2-yl-
‘methoxyl]ethyl}phenyl)but-3-enocate

Under an argon atmosphere, a mixture of (2R)-2-
{[(1IR)-1-(2-bromophenyl)ethoxy]lmethyl}oxirane (1.00 g, 3.89
mmol) described iﬁ WO 2004/094362, methyl but-3-enocate (497
QL, 4.67 mmol), palladium acetate (II)_(44 mg, 0.19 mmol),
tris(2-methylphenyl)phosphine (59 mg, 0.19 mmol), and
triethylamine (0.65 mL, 4.67 mmol) in acetonitrile (10 mL)
was stirred with heating under reflux for 3 hours. The
reaction solution was cooled to room temperature, filtered
through Celite, and washed with acetoﬁitrile. The solvent
was distilled off under reduced pressure. The résidue was
purified by silica gellcolumn chromatography (n-
hexane/ethyl acetate = 4/1) to give the title compound as a
yellow oily substance (246 mg, yield 23%).

(2b) Methyl (3E)-4-{2-[(1R)-1-{[(2R)-3-{[1-(2,3-
dihyer—lH—inden—Z—yl)—2—methylpropan—2—yl]amino}—2—
hydfoxypropyl]oxy}ethyl]phenyl}but—B—enoate

By using methyl (3E)-4-(2-{ (1R)-1-[(2R)-oxiran-2-yl
methoxy]ethyl}phenyl)but-3-enocate which had been obtained
in Example 2(2a), the reaction was carried out in the same
manner as the method described in Example 1(la) to give the

. title compound as a pale yellow oily substance (yield 18%).

(2c) Methyl 4§{2—[(1R)—1—{[(2R)—3—{[lf(2,3—dihydro—

l1H-inden-2-yl)-2-methylpropan-2-yl]lamino}-2-



0

1.87 (2H,

13(1
(1H,

4. 1Hz) ,

m
m

4.26-4.31 (1H, m), 4.77 (1H, q, J

2. 65-

3.30

3d) 11-1-NMVR (CDCI3) 5:1.31 (6H, d, J = 5.2 Hz), 1.36-1.38 1.40

t, J =6.0 Hz), 2.17 (1H O .
2.33 (1H, dg, J = 14.7, 4.0 F%%,
2.71 (1H, m, 2.84 (1H, dd,

(1H, dd, J = 10.9, 8.6 Hz),
= 6.3 Hz), 7.08 (1H, dd,

- hydroxypropyl]oxylethyl]lphenyll}butanoate

By using methyl (3E)-4-{2-[(1R)-1-{[(2R)-3-{[1-(2,3-
dihydro-1H-inden-2-yl)-2-methylpropan-2-yl]lamino}-2-

hydroxypropyl]oxylethyl]lphenyl}but-3~-encate which had been

‘obtained in Example 2(2b), the reaction was carried out in

.the same manner as the method described in Example 1(1lb) to

give the title coﬁpound as a colorless oily substance
(yield 81%).

(2d) 4-{2-[(1R)-1-{[(2R)-3-{{1-(2,3-Dihydro-1H-inden-
2-yl)-2-methylpropan-2-yl]amino}-2-
hydroxypropylloxylethyl]phenyl}butanoic acid

By using methyl 4-{2-[(1R)-1-{[(2R)-3-{[1-(2, 3-
dihydro-1lH-inden-2-yl)-2-methylpropan-2-yllamino}-2-
hydroxypropylloxylethyl]phenyl}lbutanocate which had beeﬂ
obtained in Example 2(2c), the reaction was carried out in
the same manner as the methéd described in Example.l(lc) to
give the title compound as a pale brown amorphous substance
(yield 59%).

Example 3 _

2'-[(1IR)-1-{[(2R)-3-{[1-(2,3-Dihydro-1H-inden-2-yl) -
2-methylpropan-2-yl]amino}-2-hydroxypropyl]oxylethyl]-3-
methylbiphenyl—4—carboxylic acid
| (3a) Methyl 2'-[(1R)-1-{[(2R)-3-{[1-(2,3-dihydro-1H-
indeﬂ—2—yl)—2—methylpropan—2—yl]amino}—2—
hydroxypropylloxylethyl]-3-methylbiphenyl-4~-carboxylate

By using methyl 3-methyl-2'-{ (1R)-1-[(2R)-oxiran-2-yl

methoxy]ethyl}biphenyl—4—carboxylate described in WO

m,(3H d, J = 6.3 H), 1.47-1.57 (2H br m), 1.63-1.74 (2H br
L---y---.. OH dg, J = 14.86,
2.41-2.50 (2H, n), 2.53-2.59 (2H
J = 12.3, 10.0 Hz), 3.00-3.09 (3H,
3.56 (1H, dd, J= 10.6, 5.4 Hz),
Hz

m



OH J=7.4 1.7 H), 7.11-7.20 (6H, n), 7.35 (1H, dd, J = 7.4, 1.7 Hz)..
0  [0056] [Table 13] 14(14a) O ..."... .. <101 0 'HNW(CDA3) 5 1.35
(3H t, J= 7.2 Hz), 1.46 (3H,d, J = 6.3 Hz), 2.53 (1H, dd, J = 5.2, 2.9
Hz), 2.76 (1H, t, J = 4.6 Hz), 3.15 (44, td, J = 6.6, 2.9 Hz), 3.29 (1H,
dd, J = 11.2, 6.0 Hz), 3.59 (1H dd, J = 11.5, 2.9 Hz), 4.28 (2H, q, J =
7.1 Hz), 4.89 (1H, q, J = 6.5 Hz), 6.33 (1H d, J- 15.5 Hz), 7.29 (1H, t, J
=74 ), 7.40 (16 t, 3 = 7.7 H), 7.49 (1Hd, 9=18.0 He), 7.54 (1R 4,
)=8.0 He)o 809 (IH 4 =155 Hp). 1A(laD) Sy Ol 0V i
Th R ¢ GRS e depadiomd, G Dok pub Lrtha SAmEar o)
7.2 Hz), 1.44 (3H 6. 49- . (14. 5K8. n( 8) (11. 7
(1K, j dzj,i“fémfof(fzfﬂg?%eztﬁ?f;é{%%:zé) %%%m%k@ ﬁﬁaé *s@ élzé% @fq m,
3.72-3.7 4.2 J= 7 5 Hz). 6.32
(1H, d, ?C(t]lﬁs Cg}“ﬁ’zﬂun"?% ?]Q]F?SS Ol?73’ %ul?sﬁé“‘f%gy gES 7. )28 (1H,

. 7.36 (1H, 8 1 29 5 L, d. J=
L He) ) @ﬂ Z [Pléip}o L&??R)( gig]( i {ofnibo; fu22nhe 0

yl)-2- methylpropan 2-yllamino}-2- hydroxypropyl]oxy}ethyl}—
3-methylbiphenyl-4-carboxylic acid

By using methyl 2'-[(1R)-1-{[(2R)-3-{[1-(2,3-dihydro-
lH-inden-2-yl)-2-methylpropan-2-yl]amino}-2-
hydroxypropyl]oxy}ethyl]—B—ﬁethylbiphenyl—4—carboxylate
which had been obtained in Example 3(3a), the reaction was
carried out in the same manner as the method described in
Example 1(lc) to give the title compound as a white
amorphous substance (yield 54%f.

Example 4

3—{2—[(1R)—1—{[(2R)—3—{[1—(2,3—Dihydro—lH—inden—2—
yl)—2—methylpropan—2—yl]émino};Z—hydroxypropyl]oxy}ethyl]—
6-methylphenyl}lpropanocic acid '

(4a) (lR)—1—(2—Bromo—3—methylphényl)ethanol (+)-B-
chlorodiisopropinocampheylborane (8.46 g, 2614 mmol) was
dissolved in tetrahydrofuran (150 mL), cooleﬁ to -20°C,
slowly added dropwise with a solution of 1-(2-bromo-3-
methylphenyl)ethénone (4.30 g, 20.3 mmol) described in US
2007/167506 in tetréhydrofuran (50 mL), and stirred for 18
hours. The reaction solution was added with diethanolamine
(6.38 g, 60.8 mmol), cooled to room temperature, and
stirred at room temperature for 3 houré. The reaction

solution was concentrated under reduced pressure and added



v (Op "HNWVR (CDCI3) 6: 0.36-0.40 (2H, n), 0.54-0.58 (2H, m),

11..2545,13HH,,.nt, ),j17747. 2(1HHCi dl J.43_ (134H.5, t 0J -

H=z) 6. 23. 57) (, 2HL. , 5t 2d-, Hz), 2.62-2.69 (4H, m, 2.80 (1H dd,

J =11.7, 4.3 Hz), 2.96 (2H, dd, J = 8§46, 7.4 -Hz), 3.02-3.10 (2H m
213 (2H, q. J= 7.1 Hz), 4.

3.28-3.29 (2H, m), 3.71-3.76 (1H, m), 73 (1H q,
J=6.3 H), 7.11-7.15 (3H, n), 7.16-7.22 (4H, m), 7.41 (1H dd, J = 7.4,
1.7 Hz). 14(14d) O ... --(--. CHOHO v Op ' HNWR (CDCI 3) 6: 0.50-0.54
(1H m, 0.56:0.60 (1H, m 0.93-0.97 (1H m. 1.00-104 (1H m, 1.47 (3H
d, = 6.3 Gy )n-tewng 1H0/UML)). =The eregipiAted gaidHwakk J = 14.9,
6.3 Hz), 2.47 (2H, t, J = 7.7 Hz), 2.58-2.66 (4H, m), 2.91-3.06 (4H n),
3.11 (2HEidderpd af @nd Wheol ey vas, diatidted 00Bf Bngery), 3.60 (1H,
dd, J = M, 4.93 (1H q, J= 6.5 Hz),

10. 3, 5,2 Hz), 3.94-3.99 (1H, , = 6,

7.08-7.1%F ,e%P,r S8, 2613‘(55%3%%‘1@7."5325- PEA A SikigssAel As

i nt er medi at.es_for, producing.the c ounds of the Exanpl es e _follow ng

corrpoundscov]v‘eurmerl pcrhoIEPunéaecﬁgnl%ehypr%_mr?}f%rﬁe Eh%ir?%gﬁ%ggaéc%{%rnbot o the bed
roducti - - ifi , e _4( : scri be

Eel OW i n%c‘%t gg'?‘et (r)lcfalt@ti%e%p ooﬁlu%%sgoag% alts&ggj%%{i %%fgﬂf{ggg%r%f ngﬁ%%gt ﬁg"‘sarre

steps as dxagmles 4(4a). The other conpounds described with a nunber behind
t he hyphen indicate that the conpounds are produced according to the sane

steps as thosegdescrimed i) the Examplerenowbich they are based. [0058]
[ Tabl e 14] Exanple No. Structure Data 4(4a)-2 "11-NMR (CDCl 3) 6: 1.47

(3H, d, et i)yl )letHbdy 9 (HH, }ogirandl (3H, MO s), 5.15-5.23
(1H, m, 6.69 (1H, dd, J =8.7, 3.2 Hz), 7.16 (1H, d, J = 3.2 0 OH Hz),
7.39 (1H, d, JEB.71HD-bmocHtmetinytghe8§l péekranol (2.00 g, 9.30
mmol) obtained in Example 4 (4a) and (R)-glycidyl 3-
nitrobenzene sulfonic acid (3.13 g, 12.1 mmol) were
dissolved in N,N-dimethyl formamide (45 mL), added with
sodium hydride (608 mg, content 55%, 14.0 mmol), and
~stirred at room temperature for 2 hours. The reaction
solution was added with water and extracted with ethyl
acetate. After that, the oréanic layer was washed with
saturated brine, and dried over anhydrous magnesium sulfate.
The solvent was distilled off under reduced preséure. The
residue was purified by silica gel column chromatography
(n-hexane/ethyl acetate = 4/1) to give the title compound
as a colorless oily substance (1.51 g, yield 60%).
(4c) Ethyl (2E)—3—(2—methyl—6—{(1R)—l—[(2R)—oxiran—2—
yi methoxy]ethyl}—6—methylphenyl)prop¥2—enoate
.~ (2R)-2-{[(1R)-1-(2-Bromo-3-
methylphenyl)ethoxy]lmethyl}oxirane (1505 mg, 5.57 mmol),
which had been obtained in Example 4 (4b), ethyl prop-2-

enoate (910 pL, 8.36 mmol), palladium acetate (II) (126 mg,



Br  4(4b)-2 11-1-NVR (CDCI3) 6: 1.43 (3H, dd, J = 6.4, 2.8 Hz), -
( m, 3.29-3.36
1

0 2.57-2.61 (1H, m), 2.76- MO  2.80 (1H, m, 3.12-3.19 (1H
(1H m), 3.60-3.65 (1H, n), 3.81  Q(1 (3H s), 4.80-4.87 (1H m, 6.71
(1H, dt, J = 8.7, 2.8 Hz), 7.07 (1H, t4oJ = O O 2.8 Hz), 7.40 (1H, dd, J

= 8.7, 2.8 Hz). B 80 4(4c)-2 MeO 0"'.<1 0

0.56 mmol), tris(2-methylphenyl)phosphine (170 mg, 0.56
mmol), and potassium carbonate (1537 mg, 11.1 mmol) were
suspended in a mixture solvent (27.5 mL) of propionitrile-
water (2 : 1), and stirred with heating under reflux for 5
hours. The reaction solution was cooled to room
temperature, filtered by using Millicup (registered
trademark, manufaétured by Millipore), and washed with
ethyl acetate. The organic layer was washed with water and
saturated brine, and then dried over anhydrous magnesium
sulfate. After that, the solvent was distilled off under
reduced pressure. The residue was purifiéd by silica gel
column chromatography (n-hexane/ethyl acetate = 4/1) to
give the title compound as a pale yellow oily substance
(1025 mg, yield 63%). |

(4d) Ethyl (2E)-3-{2-[(1R)-1-{[(2R)-3-{[1-(2,3-
dihydro—lH—inden—Z—yl)—2—methylpropan—2—yl]amind}—Z-
hydrbxypropyl]oxy}ethyl]—6—methylphenyl}prop—2—enoate

By using ethyl (2E)-3-(2-methyl-6-{(1R)-1-[(2R)-
oxiran-2-yl methoxy]ethyl}phenyl)prop-2-enoate which had
been obtained in Example 4 (4c), the reaction was carried
out in the same manner as the method described in Example
1(la) to give the title compound as a colorless oiiy
substance (yield 37%) .

 (4e) Ethyl 3-{2-[(1R)-1-{[(2R)~3~{[1- (2, 3-dihydro-1H-

inden-2-yl)-2-methylpropan-2-yllamino}-2-
hydroxypropyl]loxy}ethyl]-6-methylphenyl}propanocate

By using ethyl (2E)-3-{2=[ (IR)~1-{[ (2R)=3-{[1-(2,3-



COREt 11-1-NMR (CDCI3) 6: 1.34 (3H, t, J= 7.2 Hz), 1.45 (3H, d, J = 6.6
Hz), 2.55- 2.58 (1H, m), 2.75-2.79 (1H, m, 3.14-3.17 (1H, m, 3.31 (1H,
dd, J= 11.4, 5.9 Hz), 3.62 (1H, dd, J = 11.4, 3.1 Hz), 3.85 (3H, s), 4.26
(2H, q, J = 7.2 Hz), 4.89 (1H q, J =56.6 Hz), 6.26 (1H, d, J = 15.6 Hz),
6.82 (1H, dd, J = 8.5, 2.7 Hz), 7.04 (1H, d, J= 2.7 Hz), 7.53 (1H d, J=
8.5 Hz), 7.99 (1H, d, J= 15.6 Hz). . 4(4a)-3 11004 MeOB 11-1-NMR ( CDCl 3)

3
6:1.47 (3H, d, J = 6.8 Hz), 187197(1H n) 3.79 (3H, s), 5.16-5.24 (1H,
M, 6.90 (1H,.dd, X ) 7 d 2.4 Hz), 7.48 (1H, d,
) o0 i G A e iRt G a Tt e (R Tk

J=

5063 1 Y(%’@yr%%f!’sylgc?"é’fﬁtq‘d@]&é‘m%ﬁ%ﬁ%‘%% R E it ik AT
HZ) h?écg%éey"’obsc)alrﬂécgﬁr( ll'ﬁqangale] & ( @d)?’ H?])le J.Gegclt:(é-llf' wéig J =8.7, _2 8
, 7.06 (1H, d, J= 1.8 Hz) . 4(4c)-3 CY- 6%ﬂ<| 0

3.2
Hz)
MeO COZEtca]rJrﬂec[\lMﬁt( GClhe 5san1e 3Ear(r3é*k és t]h-e m&m ddsdbifsdl id, J = 6.9
Hz), 2.51- 2.54 (1H, m), 2.74-2.78 (1H m, 3.11-3.17 (1H m, 3.24-3.30
H

(1H, M, B 3 5B ghue 1183 (Ao Slomdo 28432 (Bblomesd. 83 (1H g,
J= 6.4 Hz),.32 (1H, d, J = 15.6 Hz), 6.96 (1H, d, J = 8.3 Hz), 7.03 (1H,
s), 7.40 iy, shibskare3 H)eld. THBYLH, d, J= 15.6 Hz). 4(4a)-4 1100H Br OMe
"H- NMR (CDCI 3) 6148(3H d, J = 6.3 HZ), 1.98-2.02 (1H, n), 3.90 (3H, ,
), 5,215 36 (4, ! 2-6[813?)(-11—r{562RU—37{ 01~ 1253+Bihydroslidinden- J =
7.9, 1. , .31 (1H, t, J= 7.9 Hz) Cﬁtlcal purity: 95.1%e [0059]
[Table 1 5% W(zrb%-%@ﬁ%m&a%?w]s}a HENMR (CDCI3) 6:1.43 (3H, d, J =
6.4 Hz), 1H d 7 Hz), 2.77 (1 4.5 Hz), 3.11-3.18
(1H, rrg %Y 10)%&3#0&%/ fltg‘?}’lz%‘@'W‘%‘jhy%%@&ﬁ?r%an‘amﬂ” ,)3.2 Hz) ,
3.90 (3H, s), 4.96 (1H 7.13 (1H,
d, J:(7.9 ié) BY, %il(’(%l—?tq'%yf I €2 t@’ g(ﬁi)%%&h[fd% ? ovecozEt TI(—I- NMVR
CDCl 3 H . 2.53 (1H dd,
250, Wiy 2 ek KB Mdmeen dfostin s -h Talydofids 255 Ul
dd, J= 1k, 18y, 4.27
(2H, q, _@r%)ﬁﬁ%y %’a(;}f(ﬁ%lpﬂ@ "?eqt%z%hegﬂ# %%aéofgg%%aé% Hz). 6.85
(1H, d,\hadfbébﬁfﬁbté&ﬂéﬁ(ﬂﬁ*Eihm@le—B DeHz) thd. Bdafdibntwad = 8.0 Hz),
7.88 (1H, d, J= 16.1 Hz). 4(4a)-5 0 OH Br

carried out in the same manner as the method described in
Example 1(lc) to give the title compound as a white
amorphous substance (yield 87%).

Example 5

3-{2-[(1R)=-1-{[(2R)-3-{[1-(2,3-Dihydro-1H-inden-2-

' yl)—2—methylpropan—2—yl]amino}-2—hydroxypropyl]oxy}ethyl]-

S5-methylphenyl}propancic acid

{5a) (1R)-1-(2-Bromo-4-methylphenyl)ethanol

By using l—(2—bromo—4—methylphenyl)ethanone described
in WO '2001/049649, the reaction was carried out in the same
manner as-the method described in-Exémple 4(4a) to give the
title compound‘as a coqulesé oily substance.(yield 99%,
95.3%ee).

(5b) (2R)-2-{[(1R)-1-(2-Bromo-4-



OVe 11-1-NWR (CDCI3) 5: 1.46 (3H, d, J = 6.4 Hz), 1.99 (1H, d, J= 3.2 Hz),
'3.89 (3H, s), 5.25-5.32(1K, m, 6.57 (1H, dd, J= 10.1, 2.7 Hz), 6.99 (1H,
dd, J= 9.7, 2.7 Hz). Optical purity: 97.2%e 4(4b)-5 00 o Br_ Ow 11-1-NWR
(CDCI3) 5: 1.41(3K, d, J=6.0 Hz), 2.5 (1H, dd, J=5.2, 2.9 Hz), 2.78 (1H
t, J 4.6 Hz), 3.13-3.18 (1H, m, 3.29 (1H, dd, J= 11.5, 6.0 Hz), 3.61
(1H dd J=11.5, 3.4 Hz), 3.89 (3H, s), 4.94 (1H, q, J= 6.5 Hz), 6.57 (1H,
dd, J= 9.7, 2.9 Hz), 6.88 (1H, dd, J= 9.2, 2.9 Hz). 81 4(4c)-5 00<la |

= . . d, = 0.
NPt ngﬁcﬁt%gox@%etﬁ%f}%#ﬁ D s s S s i
, 3.26 (1H, J. =1 FE 7 d 3. 86
oy 5338 (10 B8usy Shamy 4P o tBdond: 27 fﬂé%hylagé%yé TegRann1 2pRi i) (% 52

777 (“i)H’hSﬂ pilininds 30 88 B D IHeild s 2008

J= 6.9 Hidar Ll c(uld" lrﬁj th]€ sﬁan@e "rlf’re)nn@r?’a"»‘s(@}h‘% ﬂetﬂddzdés&‘?ibeé 12-5.18(1H,

m, 7.21 (1H, t, . Optical purity:
92. 5%e ZE(}éebﬂplfé 4 4}§)| LQQ é—@v@rt}ﬂé ‘drﬂ\ﬂ.\@ &&E&b@ﬁd%s 1a4<50i§’f|le§is J=6.3
Hz), 2.33 (3H, d, J— 2.4 Hz), 2.55 (1H, dd, J= 5.1, 2.4 Hz), 2.77(1H, dd,

J= 4.9, 4AiAHHubsZIdrd. (p{dH M%) 3. 29 (1H dd, J= 11.4, 6.1 Hz), 3.61
(1H, dd, J=11.4, 3.1 Hz), 4.81 (1H, g, J=6.3 FE), 7.15 (1H, t, J= 7.9 Hz),
7.35 OH, d, J=(B)3 BH)yl4(dL)~-% 0Clethyl-6- COREL -14{ K 2RMRokCB&h3Y-5: 1. 35
(3H, t, J=7.1 Hz), 1.47 (3H d, J=6.4 Hz), 2.33 (3H, d, J= 2.4 Hz), 2.56
(1H, dd, ik T hoy Ie ml}ghemﬂ(mon 2J&nqa*6em) 3.14-3.17 (1H m, 3.31
(1H, dd, J= 11.4, 6.0 £2 3.62 ng J= 11. 2 3.2 Hz), 4.28 (2H, q, J=
7.1 Hz). 4.86 QnHlSJqDGJ % 212-H& 1% 3%(1%4']0801“9 15.9 Hz), 7.29 (1H, d, J=
7.3 Hz), 9 1H  d,
[Tabl ¢ metﬁz ensdl gy e TRk, ooens) Yaten had dpren, L5tansdip)
1.75 (1H,. 3 0 7.21
0P e ot Bl Tl s 55 BB, e B,
4(4b) -7 q{aéﬁér as the method described in Example 4(4c) to give the

title compound as a pale yellow oily substance (yield 51%).

(5d) Ethyl (2E)-3-{2-[(1R)-1-{[( -3-{[1-(2,3-
dihydro-1H-inden-2-yl) -2 methylpropan 2-yllamino}-2-
hydroxypropyl]oxylethyl]-5- methylphenyl}prop 2-enoate

By using ethyl (2E)-3-(3-methyl-6-{(1R)-1-[(2R)-
oxiran-2-yl methoxylethyllphenyl)prop-2-enoate which had
been obtained in Example 5(5c), the reaction was carried.
~out in the same manner as the method described in Example
1(la) to give the title compound (yield 99%) as a colorless
oily substance.

. (5e) Ethyl 3—{2—[(1R)—1—{[(2R)—3—{[l—(2,3—dihydro—1H—
inden-2-yl)-2-methylpropan-2-yllamino}-2- |
hydroxypropyl]oxy}ethyl]—5—methylphenyl}propanoate

By using ethyl (2E)-3-{2-[(1R)-1-{[(2R)-3-{[1-(2,3-

dihydro-1H-inden-2-yl)-2-methylpropan-2-yllamino}-2-



0 11-1-NVR (CDCI3) 6: 1.41 (3H, d, "I

= 6.3 Hz), 2.27 (3H, d, J= 2.3 Hz),
2.50-2.51 (1H, nm), 2.76-2.78 (1H, n), 3.13-3.19 (2H, n), 3.61-3.66 (1H M,
4.73 (1H, g, J= 6.3 Hz), 7.10 (1H, d, J= 9.2 Hz), 7.39 (1H, t, J= 7.7 Hz).
4(4c)-7 S. . | OCREt o 11-1-NMR (CDCI3), 5: 1.34 (3H, t, J= 7.2 Hz), 1.42
(3H,'d, J= 6.5 Hz), 2.25 (3H, d, J= 23 Hz), 2.51 (1H, dd, J= 5.2, 2.3 Hz),
2.75-2.79 (1H, ), 3.14-3.21 (2H, n), 3.62-3.67 (1H m), 4.27 (2H q, J =

7.2 Hz), 4.77 (1H q, J= 6 5 Hz), 6.50(1H, d, J= 16.0 Hz), 7.23(1H d, J=
7.7 Hz), 7.40(1H, t, J= 7.7 Hz), 7.81 (1H d, J= 16.0 Hz). 4(4a)-8 O OH NCB
11- | - NVR hYEG:3jP 5P il ey 3 h el | ﬁ@@%&bewb@{q&ﬂd@g&*a onigl
5.22-5.28 (1H, m), .7.65 (1H dd, 8.0, 1.1 % 76, (1H, d, J= 8.0 Hz),
7.81 (1HPaf bf‘ﬁri Olbtr?zljnedqdﬂ @ﬂa’ﬁﬂr?t@“@h g9k ETABYLGINEES 11- 1- NWR
(CDCI 3) 5: 1..44 2.60 (1 82(1H m,

L5 ) 18t tcty G e et as Sg wrinfd 5ésdfhpatin (o ;T
?141HZN)NR%%%J§ 6%(1(%’H Magye th M3 cansflag agi b %9@9%% COZEtz.ss

(1H ddJ = 41};5,5“2D @,7&63 L (1H M, 313318(1H n, 326(1 1-1,
dd, J=11.5, 6.3 Hz), 3.6 (1H, J=11.5, 2.9 Hz), 4.29 (2H, q, J= 7.1

I'|Z) 4.91 (1H, ) I3 6250 Ha), fL§7(ﬁkt g-{JE-18, §- bimydfoﬁﬁﬁzlﬁaeﬁZH n,
7.79 (1H s), 7.97 (1H, d, 1= 16 0 Hz). 82 4(4a)-9 |eOH B 11-1- NVR ( CDCl 3)

6: 1.45 (BH1)h2-dnettyBodtan-12-98 (didnel)-3-= 3.4 Hz), 5.12-5.18 (1H, m,
7.35 (1H, dd, J =9.7, 7.4 Hz), 7.46 (1H, dd, J = 11.5, 8.0 Hz). Opti cal
purity: 9%:d%eeyrkck)k%ox0y e thyll 10- Bridthy NMRef CDOb Byp&ndidOa¢Bd, d, J= 6.3
Hz), 2.57 (1H,_dd, J=4.9, 2.6 Hz), 2.79 (1H, t, J= 4.5 Hz), 3.13-3.17 (1H,
m, 3.29 (1H B, ugindlethyb. FHo | (BRE21¢1H(28d;33£[11(8,32.9 Hz), 4.80
(1H, g, J=6.3 FE 7.32- 7.37 (2H m. 4(4c)-9 le
dihydro-I1H-inden-2-yl) - methylpropan -2-yl]amino}-2-
hydroxypropyl]loxylethyl]-5-methylphenyl }propanocate which
had been obtained in Example 5(5e), the reaction was
carried out in the same manner as the method described in
Example 1(lc) to give the title cdmpéund as a white
amorphous substance (yield 84%).
Example 6
3-{2-[(1R)-1-{[(2R)-3-{[1-(2,3-Dihydro-1H-inden-2-
yl)-2-methylpropan-2~yl]amino}-2-hydroxypropyl]oxylethyl]-
4-methylphenyl}propanoic acid
(6a) (1R)=-1-(2-Bromo-5-methylphenyl)ethanol
By using 1—(2—bromo—5—methylpheﬁyl)ethanone described
in J. Org. Chem. 1960, 25, 1016-1020, the reaction was
carried out in the same manner as the method described in
Example 4{4a) to give the title compound as a colorless
0oily substance (yield 96%, 95.4%ee).
(6b) (2R)-2-{[(1R)-1-(2-Bromo-5-

methylphenyl)ethoxy]lmethyl}oxirane



00 | COREt 'H-NMR (CDCI3) 6:1.34 (3H, t, J = 7.2 Hz), 1.42 (3H, d, J = 6.9
Hz), 2.55 (1H, dd, J= 5.2, 2.9 Hz), 2.78 (1H, t, J= 4.6 Hz), 3.14-3.17 (1H,
m, 3.27 (1H, dd, J = 11.5, 5.7 Hz), 3.64 (1H, dd, J = 11.5, 2.9 Hz), 4.28
(2H, q, J=7.1 Hz), 4.85 (1H, q, J = 6.3 Hz), 6.26 (1H d, J= 15.5 Hz),

7.31-7.35 (2H, m), 7.91 (1H, d, J= 15.5 Hz). [0061] [Table 17] 4(4a)- 1
FOBOHZ11-1-NVR (CDCI3) 6:1.47 (3H, d, J = 6.3 Hz), 1.98 (1H, d, J = 3.4
Hz), 5.21-5.27 (1H, m), 6.82 (1H td, J = 8.2, 3.1 Hz), 7.19-7.23 (1H m.

Optical purity: 94.1%e 4(4b)- 10 F O Br O<lo 11-1-NWR (CDCI 3) 6:1.42
(3H, d, J= 6. BHYsing s¢1RNH - ﬂ%l‘bQOIﬂO456m92hBlPIB¥HYQ)¢9hempll whighk 4.6
Hz). 3.14-3.18 (1H. m), 3.29 (1H dd, J—115 5.7 Hz), 3.65 (1H, dd, J =
11.5, 2.9a%)been QEPf(aEPP% lry—E>eapr3r&)6 éaBQ Plﬂ Tedctyengyss 2.9 ),
7.08-7.13 (1H m . 4(4c)- COREt ' H NMR (CDCI 3) 6:
1.35 (3HCFLTIPd oy Ji%)thei %1%*“6( SIFFmEierJaS *Bh% Pgihog, @SSHFPeedan = 4.6,

110 & RIS b o v g (o013 lpgthg oy BRGTTSeEY 1 )

)
4.86 (1H, dd, J=160 1.7 Hz), - 6.76-6.82 (1H,
m, 7(08 oty S(dleéca?P)ég “%Jgeﬁrfgﬁ J= 16.0 Hz). , 4(4a))11 0 ClBr E’]—I

' H NMR (CDCI 3) @tﬂ ﬁ@a&ﬁ**2@> -3- t45m§th?i 22{gQRélﬂr[q2R9 cx%rént@l
5.11-5.18 (1H, = 9.7 :
pti cal mum%h%m@ajﬂxﬁmngﬂ ﬁo@—%@éﬂeo 5 111 NWR (CoG 3) 6 1,41
(3H, d, J=6.3 Hz), 2.57 (1H dd, J= 4.9, 2.6 Hz), 2.79 (1H t, J= 4.6 Hz),
3.13-3.17 (1HBMush@IRAH2dd[ (IR) 41-52-brdmékz}- 3.64 (1H dd, J= 11.5,
2.9 Hz), 4.80 (1H q, J= 6.3 Hz), 7.32 (1H, d, J=10.3 Hz), 7.57 (1H d, J=
6.9 Hz). metrylgier@DetdioxyImethyl}loxirane which had been obtained

in Example 6(6b), the reactibn was carried out in the same
manner as the method described in Example 4 (4c) to give the
title compound as a pale yellow oily substance (yield 78%).

(6d) Ethyl (2E)-3-{2-[( -1-{[(2R)-3-{[1-(2,3-
dihydro-1H-inden-2-yl)-2-methylpropan-2-yl]lamino}-2-
hydroxypropyl]oxylethyl]-4-methylphenyl}prop-2-enoate

By using ethyl (2E)-3-(4-methyl-2-{(1R)-1-[(2R)-
oxiran-2-yl methoxylethyl}phenyl)prop-2-encate which had
been obtained iﬁ Example 6(6c), the reaction was carried
out in the same manner as the method described in Exémple
1(la) to give the title compound as afcolorless oily
substance (yield 99%). |

(6e) Ethy; 3-{2-[(1R)=1-{[(2R)-3-{[1-(2,3-dihydro-1H-
inden-2-yl)-2-methylpropan-2-yl]amino}-2-
‘hydroxypropyl]oxy}ethyl]—4—methylphenyl}propanoate

By using ethyl (2E)-3-{2-[( =1-{[(2R)-3-{[1-(2,3-
dihydro—lH—inden—24ylf—2—methylpropan—2—yl]amino}—2—

hydroxypropyl]oxylethyl]-4-methylphenyl}prop-2-enoate which



01 COREt. 11-1-NWR (CDCI3) 6:1.34 (3H, t, J = 7.3 Hz), 1.42 (3H, d, J =

6.9 Hz), 2.55 (1H, dd, J = 4.9, 2.6 Hz), 2.78 (1H, t, J= 4.6 Hz), 3.13-3.18
(1H, , m 3.27 (1H, dd, J = 11.5, 6.0 Hz), 3.64 (1H dd, J = 11.5, 2.9
Hz), - 4.28 (2H q, J= 7.3 Hz), 4.84(144 q, J=63 Hz), 6.29(1H, d, J= 16.0
Hz), 7.31 (1H, d, J= 10.3 Hz), 757(1H d, J =7.4 H), 7.89 (1H, d, J =

16.0 Hz). 83 4(4a)- 12 FCO OHB'H-NVR (CDCI3) 6:1.50 (3H, d, J = 6.4
Hz), 5.24-5.30 (1H, m), 7.38 (1H, d, J = 7.8 Hz), 7.64 (1H, d, J = 7.8 Hz),
7.90 (111, s). Optical .purity: 94 %e 4(4b)- 11-1-NWR (CDCI3) 6:1.45

(3H, d, ﬁa%hﬁ%)obtzalgmctm Fppmpyke 46 86dp, 5the F@@Ctl(HZ)WaQ 79 (1H, t,J=
4.8 Hz), 3.15-3,19 (1H, m, 3.33 (1H, dd, J = 11 0-' . "%<l 6.2 Hz),

3.60 (1lIcadedLou I Hio Sré’z“}e TARFEY 136 EheJmeEh%dkE?—SCl?l%%d in 0 (1H,
ggC )= 8é§ampler¥&uﬂ 65 1ve th eJ_iéﬁe co%poan8ag Y ?.orlesBr 4(4c)-12

oily substance (yield 84%).

(6f) 3-{2-[(1IR)-1-{[(2R)-3-{[1-(2,3-Dihydro-1H-inden-
2—yl)—2—methylpropan72—yl]amino}—2—
hydroxypropyl]oxyfethyl]—4—methylphenyl}propanoic acid

By using ethyl 3-{2-[(1R)-1-{[(2R)-3-{[1-(2,3-
dihydro-lH-inden-2-yl)-2-methylpropan-2-yl]amino}-2-
hydroxypropyl]oxylethyl]-4-methylphenyl}propancate which
had been obtained in Example 6(6e), the reaction was
carried out in the same manner as the methéd described in
Example 1(1lc) to give the title compound as a white
amorphous substance (yield 87%).

Example 7 _ | _

3-{2-{(1R)-1-{[(2R)-3~{[1-(2,3-Dihydro~1H-inden-2-
yl)—2—methylpropan—2—yl]amino}—2—hydroxypropyljoxy}ethyl]—
6-fluorophenyl}propanoic acid

(7a) (1R)-1-(2-Bromo-3-fluorophenyl)ethanol

By using 1—(2—bromo—3—fluorophenyl)ethanone described
in Tetrahedron Lett. 1995, 36, 881-884, the reaction was
carried out in the same manner as the method described in
Example 4 (4a) to give the title ;ompound as a colorless
0ily substance (yield 99%, 96.3%ee).

(7b) (2R)-2-{[ (1R)-1-(2-Bromo-3-
fluorophenyl)ethoxy]methyl}oxirane

By using (1R)-1-(2-bromo-3-fluorophenyl)ethanocl which



O'"'."%1,,, u lHNWR (CDOI3) 5: 1.36 (3H, t, J= 7.1 Hz), 1.47 (3H d, J

0
= 6.4 Hz), 2.52 (1H, dd, J= 4.8, 2.5 Hz), 2.78 (1H t, J= 4.4 Hz),
3.15-3.19 (1H, m), 3.30 (111, dd, J = 11.2, 6.2 Hz), 3.61 (1H, dd, J= 11.2,
2.8 Hz), 4.29 (2H, q, J= 7.1 Hz), 4.92:(1H q, J= 6.4 Hz), 6.38(1H d, J=
15. 6 Hz), 7.54 (111, d, J = 8.3 Hz), 7.62 (111, d, J = 8.3 Hz), 7.77
(1H, s), 8.04 (1H, d, J= 15.6 Hz). COOEt - [0062] [Table 18] 4(4a)- 13
. 1100H Br 11-1-NWR (CDCIS) 5 1 41 (31-1, t, J— 7 0 FE) 1. 47 (31 1, d, J
= 6.3 Hz), 4.03 (2H, 5,18 (1H 6.3 Hz), 6.68 (1H,

dd, J = §iaf bpep rcrzk)tal’?ﬂ% l(raﬁxqanp%ﬁ A bahz)th% é%f(lqwora W3S 8 7 H).
Pt cal purl Ly, 90, 5%e %“b%am%?’%%%g% 3s chhg TR TR éeacal% Big )
2 77 11 = 17 (1 3 1H, dd = 11.1, 6.0
§ %’iafisrl S { B Ry G2 Gl Baoddl (M ghohedt L 60
J = 6. 1 8.7, 2.8 Hz 7.05 (1H, d, J= 2.8 Hz
9 38 (1H6ﬂi )S%§%£%$%é'§%iggjf%“8 0-<-1 0 CIQEt 11-1- &NR (CDCl 3) 6: 1. 32
(311, t, J= 7. &Hd)gt ﬂ3 ié&iBI 2Jfru8ré btl<1é 4ﬂ (@éﬁ) 9x1éan524 Hz) ,

2.56 (1H, dd, NN 7, 257 (111, 3.13-3.17 (1H m,
3.29 (1H, lddnethoﬂ:jl &hﬁlﬁpﬂﬁiylﬁpﬁa?p@#bnagltd- 11 3 3 0 Hz), 4.08 (2H q.

J=7.1 FE) 4.26 (2H, q, J— 7.1 Hz), 4.88 (1H, q, J = 6.4 Hz), 6.25 (1H, d,
J = 15.6 Hz), By 8isirddd, ( -3~ £ 81B®) - P- b2 Hayomd- 083 (lH d J =25 Hz),
7.52 (1H, d, J = 8.5 FE), 7.98 (1H, d, J=15.6 Hz). 4(4a)- 14 C 4004 B
11- 1 - NVR {ICRAIh Byl M (Bl mak h I} &% Brafz¢ , wiieB (dd Ibeen dbEaSDadFE),
5.16-5.21 (1H m, 7.11 (11l, dd, J= 8.6, 2.6 Hz), 7.43 (1H d, J 8.6
Hz), 7.60.0 Exanplq=/ 0y rHZ’9he Giﬂa%@ro@)u‘ﬁ@ ycagglg%g@u’q( ip)the same

manner as the method described in Example 4(4c) to give the

title compound as a pale yellow.oily substance (yield 85%).

(7d) Ethyl (2E)-3-{2-[(1R)-1-{[(2R)=-3-{[1-(2,3~-
dihydro-1H-inden-2-yl)-2-methylpropan-2-yllamino}-2-
hydroxypropyl]oxylethyl]-6-fluorophenyl}prop-2-enocate

By using ethyl (2E)-3-(2-fluoro-6-{ (1R)-1-[(2R)-
oxiran-2-yl methoxylethyl}phenyl)prop-2-encate which had
been obtained in Example 7(7c), the reaction was carried
out in the same manner -as the method described in Example

- 1(la) to give the title compound as a colorless oily
substance (yield 75%).

(7e) Ethyl 3-{2-[(1R)-1-{[( {[ -(2,3-dihydro-1H-
inden—2—yl)—2—methylpropan—2—yl]amino}—2—
hydroxypropyl]oxy}etﬁyl}—6—fluorophenyl}propanoate

By using ethyl (2E)—3—{2—[(1R)—1—{[(2R)—3—{[1—(2,3—
ldihydro—lH—inden—Z—yl)—Z—méthylpropan—Z—yl]amino}—2—
hydroxypropylloxylethyl]-6-fluorophenyl }prop-2-enocate which

had been obtained in Example 7(7d), the reaction was



14 C cr.44<1 0 Br 'HNWVR (CDCI3) 6:1.42 (3H, d, J= 6.6 Hz), 2.56 (1H dd,
J= 4.6, 2.6 Hz), 2.79 (1H, t, J= 4.6 Hz), 3.14-3.18 (1H, m, 3.30 (1H dd,
J= 11,2, 6.0 Hz), 3.63 (1H dd, J= 11.2, 3.2 Hz), 4.84 (1H q, J= 6.6 Hz),
7.11 (1H, dd, J= 8.3, 2.6 Hz), 7.44 (i d, J= 8.3 Hz), 7.49 (1H, d, J= 2.6
Hz). 4(4c)-14 C 0 0----S....<1 1 COZEt 11-1-NMR (CDCl3) 6: 1. 4 (3H, t, J=
6.9 Hz), 1.44 (3H, d, J = 6.3 Hz), 2.53-2.55 (111, n), 2.79 (111, t, J =

4.6 H), 3 15 3.18 (1H n), 3.28 (1H dd, J— 11 5 6.0 Hz) 3.63 (1H, dd,

J= 11.5, e6}428 (211, q, J= 6.9 Hz), (1H = 6.5 Hz), 6.31
(1H, d, J:arfet At In e ﬁazr@ (BN 25, Q@em%qh?@meﬁ?rlbe@slrem d, J=

16.0 Hz). 4(4a)- 16 40CH - "H-NVR (CDQI3) 6:1.46 (3H, d, J= 6.4 Hz),
1.97 (1HEX&Q“P§L€‘— LA 951"1?7 tﬁl@zstﬂ(tﬂ? ?ﬁmpéu%% CERED C%Of%esss 3, 1.8
Hz), 7.52-7. 56 2H tic rlty 93. 4%e 84 4(4b) 15 11-1-NMWR
(CDCl 3) :l kiss‘dﬁrgae % Jéjaz? U&) 2.57 (1H, q, J = 2.9 Hz), 2.77 (1H t,

éd: =1k 3”}%3315’2‘%51%1& L 8 “y*{ﬁ% 5 31%%%9?8&%%?%59 N

7.4 ,_ 2.3 Hz 0063 TabI e 19
4(4c) 11125_(@# ﬂm&c@éﬁrdﬁglwﬁiﬁ( 13) 5 1.35 (3%4 t, 5 = 7] 3[ Hz) , 1.4]3
3H, d, hyakd ek, 1 -0l £ 7 26 7 t, 1=4.6
|(42), 3 153 18 (dﬁpylzl&é'}(ze (91LI-% oS ten lgpfg%qzngl% %%%?H dd. J=

11.5, 3.2 Hz) ,BA. @8 etthyV=37{3- HZ)R) 4185 (11H) 8- {JF-6243Hz), 6.33 (1H,
d, J=15.5 Hz), 7.36 (1H, dd, J =8.0, 2.3 Hz), 7.44 (1H d, J= 8.0 Hz),
7.50 (1Hdithydre=1H-Birdgn-2~¥819 (2A+hetthy Jprodén 52 +He) Jardida)-246 0 OH B
11-1-NWR (CDCI3) 5: 1.01 (3H, t, J =7.4 Hz), 1.66-1.78 (1H, m, 1.79-1.90
(1H, rr) hy eI orly 1 1oy 13 thz) - 6 4L Do soose i H, pagpazod be 7whicli1H, n),
7.31-7.36 (1H, m, 7.50-7.56 (2H, nz Optical purity: 80.1%e 4(4b)-
had been obtained in Example 7{(7e), the reaction was
carried out in the same manner as the method described in
Example 1(lc) to give the title compound as a white
amorphous substance (yield 99%).
Example 8
3-{2-[(1R)-1-{ [ ( -3-{[1-(2,3-Dihydro-1H-inden-2-
yl)—2—methylpropan—2—yl]amino}—Z—hydroxypropyl]oxy}ethyl]—
5-fluorophenyl}propancic acid |
(8a) (1R)-1-(2-Bromo-4-fluorophenyl)ethanol
By using 1l-(2~bromo-4-fluorophenyl)ethanone described
in WO 2008/025509, the reaction was carried out in the same
manner as the method described in Example 4 (4a) to give the
title compound as a colorless oily substance (yield 99%,
95.6%ce) .
(8b) (2R)-2-{[(1R)-1-(2-Bromo-4-
'fluorophenyl)ethoxy]methyl}oxirane
By using (1R)-1-(2-bromo-4-fluorophenyl)ethanol which

had_been obtained in Example 8(8a), the reaction was



16 0(:)-4444.<1 0 Br 11-1-NMR (CDCI3) 6: 0.99 (3H, t, J = 7.3 Hz),
1.68-1.79 (2H, m, 2.55 (1H, dd, J= 5.1, 2.7 Hz), 2.73-2.77(1K, m,
.10-3.16 (1H, m, 3. 30(1H dd, J= 11.3, 5.9 Hz), 3.58 (1H, dd, J= 11.3, 3.3
Hz), 4.70 (1H, dd, J= 7.3, 5.2 Hz), 7.5%2(1K, td, J= 7.6, 1.7 Hz), 7.33 (1H,
t, J=7.6 Hz), 7. 46 (1H dd, J= 7.6, 1.7 Hz), 7.51 (1H, dd, J= 7.6, 1.0 Hz).
4(4c)- 16 - ICY 46***<1 0 | COREt 'H-NMR (CDCI3) 6: 0.92 (3H, t, J =7.3
Hz), 1.35 (3H, t, J = 7.2 Hz), 1.64- 175(1H n) 1.77-1.87 (1H, m, 2.52
(1H, dd, J = 4.9, 2.7 Hz), 2.74 (1H, dd, J=5.4, 4.6 Hz), 3,11-3,16(1H m,
3.25 (1HCaFierEopt An ghe 1game Pamen ps gehe Jnethqd pdescpibeq 1n 28 (2H,

q J =72 H 1H dd, J .= 7.8, = 15.6 Hr
7 26.7. 3@’@‘]&21%4 433%6“37 9411"‘1 14pe rﬁlt%%%?fi@&u’ag a%—fg?C%loél%STle) 7. 54)
1H d, J=.7.8 Hz), 8.12 15.6 Hz). 4(4a)- 17 OH 0 B 11-1-NWR
ECDCI 3) &1y osélb(%i‘n‘ie é17‘9358i&)) 1.61- )1 72(((34 M, 1.78-1.88 (lH m),
2.00 (1H, d, J, 5: L3505 1 .

He) - (1H R >ty ?f%%{*c? bg%gf i gé‘z%/e%’g?rﬂ‘?4%) 17

H t, J =73 H), 1.62-1.80
Ezfa, ‘M, i} g%elb(lH ddth#%ﬁ%%&%%@@%@( t,-J = 4.6 %—lz),

3.13-3.17 (1HBynusﬁh@7 AdH 2 4dd(1R711- 85~ bﬁoﬁokZ) 3.64 (1H, dd, J = 11.5
3.0 Hz), 4.72 (1H dd, J=6.9, .6 Hz), 62 .(1H td, J= 8.3, 3.2 Hz), 7.05
(1H, dq, fTFu&chhenybl )Hepho4(Uedth i/} dk1Bane -whkeR KEDBEbedd - dbDNVRNELDCl 3) 5:
0.95 (3H, t, J =7.6 H), 1.34 (3H, t, J =7.1 Hz), 1.63- 1.81 (2H, m,
2.54 (1HirdExanpdel B(81D. 5 tHr ,radTi¢riHyas, cdrriled ¢iz),iB. 18 Send (1H,
M, 3.24 (1H, dd, J = 11.5, 6.0 Hz), 3.64 (1H, dd, J = 11.5, 2.3 Hz), 4.28
(2H, q, J&armelrﬁzs) the @@t(mqqi cﬂesgrm%dzlw§xalsphg ¢ 14c) dto Joive gtise Hz),
6.76-6.82 (1H m, 7.06 (1H, d,.J =9.6 Hz), 7.71 (1H, d, J=16.5 Hz). 85 -
[Tabl e 20T SHTPEF &F B P Y o0 a3 15: sebotanceo (y3eldny8%h: 38-1. 61
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97. 0%e

dihydro-1H-inden-2-yl)-2-methylpropan-2-yllamino}-2-
hydroxybropyl]oxy}ethyl]—5—fluorophenyl}prop—2—enoate

By using ethyl (2E)-3-(3-fluoro-6-{(1R)-1-[(2R) -
oxiran-2-yl methoxy]ethyl}phenyl)prop—Z—enoafe which had
been obtained in Example 8(8c), the reaction was carried
out in the same manner as the method described in Example
1(la) to give the title compound as a colorless oily
substance (yield 96%).

(8e) Ethyl 3-{2-[(1R)-1-{[(2R)-3-{[1-(2,3-dihydro-1H-
inden-2-yl)-2-methylpropan-2-yl]amino}-2-
hydroxypropyljoxylethyl]-5-fluorophenyl }propanoate

By using ethyl (2E)-3-{2-[(1R)-1-{[(2R)-3-{[1-(2,3-
dihydro-1H-inden-2-yl)-2-methylpropan-2-yl]lamino}-2-
hydroxypropyl]oxylethyl]-5-fluocrophenyl}prop~-2-enoate which
had been obtained in Example 8(8d), the reaction was

carried out in the same manner as the method described in



4(4b)- 11-1-NMR (CDCI3) 6: 0.94 (3H, t, J = 7.2 Hz), 1.37-1.48 (1H,
1.50-1.59 18 (1H, n), 1.62-1.73 (2H, m), 2.55 (1H, dd, J= 4.6, 2.6

oN3

2.75 (1H, t, J= 4.6 Hz), 3.10-3.14 (1H, m, 3.29 (1H dd, J= 11.2, 6.0
Hz), 3.57 (1H, dd, J = 11.2, 2.9 Hz), 4.77 (1H dd, J= 7.7, 4.9 Hz),
7.10-7.14 (1H, m, 7.31-7.35 0 . 0<l0 (1H, m, 7.46 (1H dd,J= 8.0, 1.5
Hz), 7.51 (1H, dd,J= 8.0, 1.1 Hz). B 4(4c)-18 11-1-NWR (CDCI3) 6: 0.92
(3H, t, J =7.4 Hz), 1.29-1.40 (4H, m), 1.47 (1H, . dtt, J= 24.2, 8.6, 2.9
Hz), 1.55-1.64 (1H,_ m, 1.76-1.84 (1H, m, 2.51 (1H  dd, J= 5.2, 2.9 Hz),
2. 74 (1HEx@mRie 4. @z)to Jive Fhes {itH e gompoynd (a4, a colorless] dd, J =
11.2, 6.0.Hz), 3.58 (1H, dd,  J = 10.9, 2.9 Hz), 4.24-4.31 (2H, m, S. O

4.73 (1HOWdd, spPsgaacs, Wighd 893 (1H, d, J= 15:8 Hz), 7.26-7.31 (1H m,
BRGSO N LN AL

2-yl)-2-methylpropan-2-yllamino}-2-
hydroxypropyl]loxylethyl]-5-fluorophenyl}propanoic acid

By using ethyl 3-{2-[(1R)-1-{[(2R)-3-{[1-(2,3~
dihydro—lH—inden-é—yl)—2—methylpro§an—2—yl]amino}—2—
hydroxypropylloxylethyl}-5-fluorophenyl}propancate which
had been obtained in Example 8(8e), the reaction was
carried out in the same manner'as the method described in
Example 1(lc) to give the title compound as a white
amorphous substanée (yield 89%).

Example 9

3—{2—[(1R)—1—{[(2R)—3—{[1—(2,3—Dihydrd—lH—inden—2—
yl)—2—methyl§ropan—2—yl]amino}—Z—hydroxypropyl]oxy}ethyl]—
4-fluorophenyll}propanoic acid

(%9a) (1R)-1~(2-Bromo-5-fluorophenyl)ethanol

By using 1-(2-bromo-5-fluorophenyl)ethanone, the
reaction was carried out in the same manner as the method
described in Example 4 (4a) to give the title compound as a
colorless oily substance (yield 96%, 95.7%ee).

(9b) (2R)~-2-{[(1R)-1-(2-Bromo-5-
fluorophenyl)ethoxy]methyl}oxirane

By using (1R)-1-(2-bromo-5-fluorophenyl)ethanol which
had been obtained in Example 9(9%a), the reaction was
carried out in the same manner as the method described in

Example 4 (4b) to give the title compound as a colorless



4(4a)- 'HNWR (CDCI3) 6: 0.97 (3H, t, J = 7.3 Hz), 1.36-1.80 (4H, m,
1.98(1H, br 19 s), 5.02-5.05 (1H, m, 6.85 (1H dg, J= 9.9, 2.9 Hz), 7.30
(1H, dd, J= 9.9, = 3.2 Hz), 7.46 (1H dd,J= 8.7, 5.5 Hz). Optical purity:

87.3%e 0 CH B 4(4b)- 'HNWR (CDG,3) 6: 0.95 (3H, t, J = 7.3 Hz),
1.37-1.48 (1H, m, 1.50-1.59 19 (1H, M, 1.61-1.68(2K, n), 2.55 (1H, dd,
J= 4.8, 2.5 Hz), 2.77 (1H t, J= 4.4 Hz), 3.12-3.16 (1H, n), 3.27 (1H,
dd, J= 11.5, 6.0 Hz), 3.61 (1H, dd, J = 11.5, 3.0 Hz), 4.72 (1H, t, J=
7.3 Hz), 6.86 (1H, td, J=8.1, 3.1 Hz), 7.20 0 00 (1K, dd,J= 9.6, 3.1 Hz),
7.47 (1Hoidd, Rulgstenas 5(HALd B%$M(4c)-19 'HNWR (CDCI3) 6: 0.92 (3H, t,
J= 7.1 Hz), 1.31-1.39 (1H _m, 1.34(3K t, J=7.1 Hz%, 1.42-1.52 (1H, m,
1.53-1. 62 (1H, (3®) ,E4hyA - 120 31H -Rjuoposp—{ (1R) -1~ [ (2R) -oxiran-2-

vl methoxylethyl}phenyl)prop—-2-enocate
- By using (2R)—2f{[(lR)—l—(Z—bromo—5—

fluorophenyl)ethoxy]lmethyl}oxirane which had beeﬁ'obtained
in Example 9(%9b), the reaction was carried out in the same
manner as the metﬁod described in Example 4 (4c) to giye the
title compound as a pale yellow oily substance (yield 54%).

(9d) Ethyl (2E)-3-{2-[(1R)-1-{[(2R)-3-{[1-(2,3-
dihydro—lH—inden—Z—yl)—2—methylpropan—2—yl]amino}—Z—
hydroxypropyl]oxy}éthyl]—4—fluorophenyl}prop—2—énoate

By using ethyl (2E)-3-(4-fluoro-2-{(1R)-1-[(2R)-
oxiran-2-yl methoxy]ethyl}phenyl)pfop—2—enoate which had
been obtained in Example 9(9c), the reaction was carried
out in the same manner as the method described in Example
1(la) to give the title compound as a colorless oily
substance (yield 99%). |

(9e) Ethyl 3—{2—[(1R)—1—{[(2R)—3-{[1—(2,3—dihydro-iH—
inden-2-yl)-2-methylpropan-2-yl]lamino}-2-
hydroxypropyl]oxylethyl]-4-fluorophenyl}propanoate

By using ethyl (2E)-3-{2-[(1lR)-1-{[(2R)-3-{[1-(2,3-
dihydro-1lH-inden-2-yl)~2-methylpropan-2-yl]amino}-2-
hydroxypropylloxylethyl]-4-fluorophenyl}prop-2-enoate which
had been obtained in Example 9(9d), the reaction was

. carried out in the same manner as the method described.in

Example 1(1b) to give the title compéund as a colorless

oily substance (yield 76%).



(1H, dd, J= 4.0, 2.5 Hz), 2.76 (1H, t, J = 4.8 Hz), 3.13-3.17 (11-1, ny,
3.23 0.< 0 (1H, dd, J= 11.5, 6.0 Hz), 3.62 (1H, dd, J= 11.5, 3.0 Hz), 4.27
(2H, q, J =7.1He), 4.74 (1H, dd, J= 7.1, 5.3 Hz), 6.28 (1H, d, J= 16.0
Hz), 6.98 (1H, td, J= 8.3, 2.8 Hz), & 19 (1H, dd,J= 9.6, 2.8 Hz), 7.53
(1H dd,J= 8.7, 5.5 Hz), 7.99 (1H d, J= 16.0 Hz). CREt . 4(4a)-
"1-1-NMR (CDCI3) 6: 0.97 (3H, t, J = 7.3 Hz), 1.39-1.59 (2H, 1), 1.59-1.70
20 (1H, ), 1.72-1.80 (1H . 194(1H d, J= 3.7 Hz), 2.42 (3H s),
5.14-5. 18 (1Hrr)715(H %723 (1H t, J= 7.6 Hz), 7.38
C(1H, d, J= 0 G .3 iEyl (i %al b&lﬁ Ty -{é & 3BD1hygpes] Hr TaBEE21]

0
() 20 mN“%rseC%C@rszfﬁ;m&oh;zrzﬁ ). La01de (R,
5.0 o). fay%r?o% on 1 5e it B 8- 150 Pae 11t na e 359) 7 15 (1n1
d, J= 6 0 gyzgsﬁz}é"’eﬁhyf%—?{?—'ﬂ%im212§[Q%E')—EL{.%I—§293'Z'Z) 86
'dihydro—lH—inden—Z—yl)—2—methylpropan—2—yl]amino}—2—
hydroxypropyl]loxylethyl]-4-fluorophenyl}propanoate which
had been obtained.in Example 9(%e), the reaction was
carried out in the same manner as the method described in
Example 1(1c) to give the title compound as a white solid
(yield 79%).
Example 10
3-{2-[(1R)-1-{[(2R)~-3-{ [1-(2,3-Dihydro-1H~inden-2-
yl)-2-methylpropan~2-yl]amino}-2-hydroxypropyl]oxylethyl]-
6—(trifluoromethyi)phenyl}propanoic acid
: (1035 1-[2-Bromo-3-(trifluoromethyl)phenyl]ethanone
A mixture solution of 2-bromo-3-
(trifluéromethyl)benzoic acid (2.50 g, 9.29 mmol), N, O-
dimethylhydroxylamine hydrochloride (1.18 g; 12.1 mmol), N-
methylmorpholine (2.1 mL, 18.6 mmol), and 4-(4, 6-dimethoxy-
1,3,5-triazin-2-yl)~-4-methylmorpholinium chloride (3.78 g,
12.1 mmol) in acetonitrile (45 mlL) was stirred at room
temperature for 18 hours. The reacﬁion solution was
concentrated under reduced pressure. The resulting residue
was added with 1 N aqueous hydrochloride $Solution and
extracted with ethyl acetate. The organié layer was washed
with saturated brine and dried over anhydrous magnesium

sulfate. The solvent was distilled off under reduced



4(4c)-20 11-1-NWVR (CDCI3) 6: 0.90 (3H, t, J =7.1 Hz), 1.35 (3H, t, J =
7.1 Hz), 1.44- 1.50 (3H ), 1.71-1.80 (1H m, 2.32 (3H ), 2.49 (1H
dd, J =5.0, 3.0 Hz), 2.73 (1H, t, J = 4.6 Hz), 3.08-3.12 (1H m, 3.17
(1H dd, J = 11.5, 6.0 Hz), 3.52 (1l dd, J = 11.5, 3.0 Hz), 4.29 (2H q,

='7.1 Hz), 4.60 (1H, dd, 'N10 0 * J = 8.3, 4.1 Hz), 5.96 (1H, d, J =
15.6 Hz), 7.14 (1H, d, J = 7.3 H), 7.25 (1H t, J = 7.6 Hz), 7.34 (1H,
d, J:73Hz) 785(1H d J= 15.6 Hz). COREt 4(4a) 21 'H-NI\/R(CDCIS)
6: 0.98 3 1.18-1.30 ( :
1.61-1.8 %rrﬁ ¥h§8r€f|¥|du8r iS5 %G jlé’efg)l(rhl—ff ijr(?fuiraé‘? r90(1H,---‘n),
730738(2H ti.cal ri 93%e, 4( 4b ' ‘
(CDCl 3) gaé{%%%tth sefug J{‘&‘} a{%@@ 4%f(IE?Fh¥H(; %g%siu%g

bromide in tetrahydrofuran (13.0 mL, 12.1 mmol) at -20°C,
and stirred at room temperature for 18 hours. The reaction
solution was poured over 1 N aqueous hydrochloride solution
and extracted with ethyl acetate. The organic layer was
washed with saturétéd brine and dried over anhydrous
magnesium sulfate. The solvent was distilled off under
reduced pressure. The residue was purified by silica gel
columnlchromatography (n-hexane/ethyl acetate = 4/1) to
give the title compound as a colorless oily substance (1.27
g, yield 44%).

(10b) (1R)-1-[2-Bromo-3-
(trifluoromethyl)phenyl]ethanol

By using l—[2—bromo—3—l
(trifluoromethyl)phenyl]ethanone which had been obtained in
Example 10(10a), the reaction was carried out in the same
manner as the method described in Example 4(4a) to give the
title compdund as a colorless oily substance (yield 99%,
97.5%ee) .

(10c) (2R)-2-({(1R)-1-[2-Bromo-3-
(trifluoromethyl)phenyl]éthoxy}methyl)oxirane

By using (1R)-1-[2-bromo-3- ‘
(trifluoromethyl)phenyllethanol which had been obtained in
Example 10(10b), the reaction was carried out in the_same
manner as the method described in Example 4 (4b) to give the

title compound as a colorless olly substance (yield 55%).



(1H f’f?

dd, J' 0

7.3 Hz),

2.75 (1H,

3.0 Hz), 2.76 (1

6 Hz), 3.10-3.16 (1H m), 3.27 (1H dd, J = 11.5, 6.0 Hz), 3.

17)c) = 11.5, 3.0 Hz), 4.75-4.82(1H, m, 7.03 (1H td, J= 8.

Hz), 7.25-7.33 (2H, m). Br 4(4c)-216211-1-NVR (CDCI3) 6:0.93 (3H,
1.34-1.39 (1H, m), 1.35 (3H, t, J = 7.3 Hz), 1.44-1.51 (
1.53-1.64 (1H, m, 1.73-1.82 (1H, m, 2.53 (1H dd, J.. 5.0, 2.8
t, J = 4.6 H), 3.11-3.15 (1H, m, 3.23 40/0" '01 (1H, d

=7.3

1.60-1.70 (2H, m), 2.55 (1H, dd, J = 5.0,

59 50 50D (M gm0 P 1 o BB 8 2

4 72 (1H

. 7.27-
11 1- NMR
(1H m,
m, 7.14

R ?é&é’ﬂ ol 9y il o SRR o tldn) 22
1638y ol ()2 80 e 0y (i ufbno 2931 (3H 5, 5,035
(1H, d, J= .8_ 1H, s 7.41 (1H, d, J= 7.8 Hz).
(trifluoromethyl)phenyl]ethoxy}methyl)ox1rane which had
been obtained in Example 10(10c¢), the reaction was carried
out in the same manner as the method described in Example
4(4c) to give the.tiﬁle compound as a pale yellow oily
substance (yield 25%).

(10e) Ethyl (2E)-3-{2-[(1R)-1-{[(2R)-3-{[1-(2,3-
dihydro-1H-inden-2-yl)-2-methylpropan-2-yllamino}~2-
hydroxypropyl]oxylethyl]-6-(trifluoromethyl)phenyl}prop-2-
enoate

By using ethyl (2E)-3-[2-{(1R)-1~[(2R)-oxiran-2-yl
methoxy]éthyl}—6—(trifluoromethyl)phenyl]prop—Z—enoate
which had been obtained in Example 10(10d), the reaction
was carried out in the same manner as the method described
in Example 1(la) to give the title compound as a colorless
oily substance (yield 82%).

(10f) Ethyl 3-{2-[(1R)-1-{[(2R)-3-{[1-(2,3-dihydro-
l1H-inden-2-yl)-2-methylpropan-2-yllamino}-2-
hydroxypropyl]oxylethyl]-6- |
(trifluoromethyl)phenyl}propanoate

By using ethyl (2E)-3-{2~-[(1R)-1-{[(2R)-3-{[1-(2,3-

dihydro-1H-inden-2-yl)-2-methylpropan-2-yllamino}-2-

"hydroxypropylloxylethyl]-6-(trifluoromethyl)phenyl}prop-2-

enoate which had been obtained in Example 10(10e), the

reaction was carried out in the same manner as the method

o
~ N~

(1H,

55-1.58
07 (1H,
Opti cal



"OH O purity: 92. 7%e B 4(4b)-22 11-1-NWMR (CDCI3) 6: 0.93 (3H, t, J =
7.3 Hz), 1.33-1.44 (1H, nm, 1.46-1.59 (1H, m, 1.60-1.74 (2H, nm), 2.31
(3H, s), 2.54 (1H dd, J = 5.0, 2.8 Hz), 2.74 (1H, t, J = 4.6 Hz),
3.09-3.13 (1H, m, 3.28 (1H, dd, J = ¥k 2, 5.7 Hz), 3.55 (1H, dd, J =
11.2, 3.2 Hz), 4.74 (1H, dd, J . 7.8, 4.6 Hz), 7.14 (1H d, J =7.8 Hz),
7.33 (2H, d, J =8.3 Hz). @"---'"""<1 0 Br [0066] [Table 22] 4(4c)-22
'H-NI\/R(CDCIS) 6: 0.91 (3H, t, J=7.3 Hz), 1.31-1.39(1H m, 1. 3%(3H t, J
= 7.1 Hz 1.51 ( 4-1, 62 1H, 75-1.84 (1H, , 2.35
"(3H, s), ) Oki El’ﬁampni)seof gbé E??E%lﬁlt%e §ompgugdip§ 23, 10-

3 1

S .
, Slz“ﬂ%fe 5”* %%’aﬁa%ébyﬁﬁéoaz@ 3760, 5 3 Hz). 6,32 (1 d.
3 156 ). zlgg 1%"'2 -1 By ey 331, sud e k) 735 (1

s), 8.09(1H, d
inden-2-yl)-2- methylpropan 2-yllamino}-2-

hydroxypropylloxyltethyl]-6-
(trifluordmethyl)phenyl}propanoic acid

By using ethyl 3-{2-[(1R)=-1-{[(2R)-3-{[1-(2, 3~
dihydro-1H-inden-2~yl)-2-methylpropan-2-yl]amino}-2-
hydroxypropyl]oxylethyl]-6-
(trifluoromethyl)phenyl}propanoate which had been obtained
in Example 10(10f), the reaction was carried out in the
same manner as the method described in Example 1(1c) to
give thé title compound as a white solid (yield 96%).

Example 11

3—{2—[(1R)—l—{[(2R)—3—{[1—(2,3—Dihydro—lH—inden—2—
yl)—2—methylpropan—2—yl]amino}—2—hydroxypropyl]oxy}ethyl]—
S5-(trifluoromethyl)phenyl}propanoic acid

(1la) 1—[2—Bromo—4—(trifluoromethyl)phenyl]ethanéne

By using 2-bromo-4-(trifluoromethyl)benzoic acid, the
reaction was carried out in the same manner as the method
described in Example 10(10a) to give the title compound as
a colorless oily substance (yield 84%).

{11lb) (1R)-1-[2-Bromo-4-
(trifluoromethyl)phenyl]ethanél

By using 1l-[2-bromo-4-
(trifluocromethyl)phenyl]lethanone which had been thained in

Example 11(1la), the reaction was carried out in the same



4(42)-23

l1aOH 'HNVR (CDCI3) 6: 0.96 (3H, t, J= 7.3 Hz), 1.37-1.59 (2H, m,

1,61-1.82 (2H, m), 1.92-1.97 (1H, m, 3.90 (3H s), 5.14-5.18 (1H, nm, 6.82
(1H, d, J =7.8 Hz), 7.17 (1H, d, J = 7.8 Hz), 7.30 (1H, t, J = 8.0 Hz).
Optical purity: 96.7%e Br  OCH3 4(641b) 23 11-1-NWR (CDCl 3) 6:0.94 (3H,
t, J= 6.9 Hz), 1.39-1.49 (1H, nm), 1.51-1.61 (1H m), 1.62-1.70 (2H m,
2.54-2.56 (1H, nm), 2.75 (1H, t, J = 4.6 Hz),  3.10-3.14(1H n), 3.29 (1H,
dd,J:115,60Hz)357(1H dd, J= 11.5, 3.2 Hz), 3.90 (3H, s), 4.85
(1H, t, J= 6.4 Hz), 6.81 (1H, d, J=8.3 Hz), 00 0 7.09 (1H, d, J= 7.8
Hz), 7. 2918(rmfrtas Jther rfeebrh%)d d@crl ln4l%&%r)lpbe 4iia) VRS TCDCOIBS 6:
0.93 (3H,_d, ), 1.34 ' 38-1.44 (1H m,

1. 45- 1. 641?1(21# %mpolunfé 38 g C(%Wr%ﬁsszos%y(iﬁllos%nc@ <Y3-e%do99“2r8 Hz)

2. 744( 1H,

od g4 6 H2). 3.10-3.14(1H m, 3.23(1H dd, J

(11c) (2R)=-2-({(1R)~1-[2-Bromo-4-
(trifluoromethyl)phenyl]ethoxylmethyl)oxirane

By using (1R)-1-[2-bromo-4-
(trifiuoromethyl)phenyl]ethanol which had been obtained in

Example 11(11b), the reaction was carried out in the same

manner as the method described in Example 4 (4b) to give the

title compound as a colorless oily substance (yield 70%).

(11d) Ethyl (2E)—3—[2—{(1R)—1—[(2R)—oxiran—2—yl
methoxylethyl}-5-(trifluoromethyl)phenyl]prop-2-encate

By using (2R)=-2-{{ (1R)-1-[2-bromo-4-
(trifluoromethyl)phenyl]ethoxylmethyl)oxirane which had
been obtained in Example 11(1lc), the reaction was carried
out in the same manner as the method described in Example
4 (4c) to give the title compound as a colorless oily
substance (yield 83%).

(1le) Ethyl (2E)-3-{2-[(1R)-1-{[(2R)-3-{[1-(2,3-
dihydro-1H-inden-2-yl)-2-methylpropan-2-yllamino}-2-
hydroxypropyl]oxy}ethyl]—5—(trifluoromethyl)phenyl}prop—2—
enoate

By using ethyl (2E)-3-[2-{(1R)-1-[(2R)-oxiran-2-yl
methoxy]ethyl}—S—(trifluoromgthyl)phenyl]prop—2—enoate
which had been obtained in Example 11(11d), the reaction
was carried out in the same manner as the method described

in Example 1(la) to give the title compound as a colorless



= 11.0, 6.0 Hz), 3.54 (1H, dd, J= 11.0, 3.2 Hz), 3.87(3H, s), 4.27 (2H q,
0.(1() J = 7.3 H), 4.75 (1H, dd, J = 8.5, 4.4 Hz). 6.57 (1H d. J = 16.0
Hz), 0 6.85 (1H d, J= 8.3 Hz), 7.13 (1H d, J= 80 Hz), 7.32 (1H, t, J =
8.0 M), 7.89 (1H d. J= 16.0 t). 008 . CO2Et 4(423)-24 ' H NMR
(CDC13) 6:0.97 (3H, t, J= 7.3 Hz), )14 60 (2 . 1.61-1.67 (1H m),
1.68-1.77 (1H, m), 1.99 (1H d, J = 4.1 Hz), 82012 bs (1H m, 7.10 (1H,
dd, J= 8.7, 2.8 Hz), 7.43 (1H, d, J= 8.7 Hz), 7.55 (1M, d, J= 2.8 Hz).

Optical purity: 93.7%e Cl OH Br 4(4b)-24 11-1-NWR (CDCI3) 6:0.95
(3H, t, Py zukstance3glyialgd (99%) m), 1.50-1.58

(llf)_Ethyl 3-{2-[(1R)-1-{[(2R)-3-{[1-(2,3-dihydro-
lH;inden—Z—yl)—2—methylpropan—2—yl]amino}—2—.
hydroxypropyl]oxylethyl]-5-
(trifluoromethyl)phenyl}propancate

By using ethyl (2E)-3-{2-[(1R)-1-{[(2R)-3-{[1-(2,3~-
dihydro—lH—inden—é—yi)—2—methylpropan—2—yl]amino}—2—
hydroxypropyl]oxylethyl]-5-(trifluocromethyl)phenyl }prop-2-
encate which had been obtained in Example 11(1le), the
reaction was carried out in the same manner as the method
described in Example 1(1b) to give the title compound as a
colorless oily substance (yield 97%).

(11g) 3-{2-[(1R)-1-{[(2R)-3-{[1-(2,3-Dihydro-1H-
inden-2-yl)-2-methylpropan-2-yl]amino}-2-
hydroxypropyl]oxylethyl]-5-
(trifluoromethyl)phenyl}propanoic acid

. By using ethyl 3-{2-[(1R)-1-{[(2R)~-3-{[1-(2,3-
dihydro-1H-inden-2-yl)-2-methylpropan-2-yl]amino}-2-
hydroxypropylloxylethyl]-5-
(trifluoromethyl)phenyl}propancate which had been obtained
in Example 11(11f), the reaction was carried out in the
same manner as the method described in Example 1(lc) to

give the title compound as a white amorphous substance

(yield 97%).
Example 12
2'-[(1IR)-1-{[( -3-{[1-(2,3-Dihydro-1H~inden-2~

ylmethyl)cyclopropyl]lamino}-2-hydroxypropyl]oxylethyl]-3-



(1H,

m,

1.60-1.70 (2H, m), 2.53-2.55 (1H, m), 2.77 (1H t, J= 4.6 Hz),
3.12-3.16 (1H, n), 3.26 (1H, dd, J= 11.5, 6.0 Hz), 3.61 (1H, dd, J= 11.5,

ylmethyl);yclopropahamine

By ﬁsing 2,3-dihydro-1H-inden-2-yl acetonitrile (157
mg, 1.00 mmol) described in WO 1998/005651, ethyl magnesium
bromide (3 M diethyl ether solution, 0.67 mL, 2.00 mmol),
tetraisopropoxy titanium (0.33 mL, 1.10 mmol), and
trifluoroboréne—diethyl ether complex (0.25 mL, 2.00 mmol),
the reaction was carried out in the same manner as the
method described in J. Org. Chem. 2002, 67, 3965 to give
the title compound as a white solid (124 mg, yield 66%).

(12b) Methyl 2'-[(1R)-1-{[(2R)-3-{[1-(2,3~-dihydro-1H-
inden-2-ylmethyl)cyclopropyl]amino}-2-
hydroxypropyl]oxylethyl-3-methylbiphenyl-4-carboxylate

By using 1-(2,3-dihydro-1H-inden-2-
ylmethyl)cyclopropanamine which had been obtained in
Example 12(12a), the ieaction was carried out in the same
manner as the method described in Example 1(la) to give the
title compound as a ;olorless oily substance (yield 28%).

(12¢c) 2'-[(1R)-1-{[(2R)=-3-{[1-(2,3-Dihydro~1H-inden-
2—ylmethyl)cyclopropyl]amino}—Z—hydroxypropyl]oxy}ethyl]—3—
methylbiphenyl-4-carboxylic acid

| By using methyl 2'-[(1R)-1-{[(2R)-3-{[1-(2,3-dihydro-

1H-inden-2-ylmethyl)cyclopropyl]lamino}-2-
hydroxypropylloxylethyl-3-methylbiphenyl-4-carboxylate
which had been obtained in Example 12(12b), the reaction

was carried out in the same manner as the method described

Cl' 2.9 Hz), 4.73 (1H, dd, J = 7.2, 4.9 Hz), 7.10 (1H, dd, J = 8.3, 2.0 Hz),
7.43 (1H, s), 7.45 (1H, t, J= 2.6 HzZ) ., O B [0067] [Table 23] 4(4c)-24
"H- NMR (CDC13) 6:0.92 (3H, t, J= 7.3 Hz), 1.34(3H, t, J= 7.1 Hz), 1.30-
1.48 (2H, m, 1.52-1.59 (1H, m, 1.72-1.81 (1H, m), 2.51 (1H dd, J= 4.4,

- 2.5 Hz), 2.76 (1H, t, J = 4.4 Hz), 3.13-3.17 (1H, m, 3.21 (1H, dd, J = d

---.....<111.0, 6. FE) 3.62 (1H, dd, J = 11.0, 2.8 Hz), 4.27 (2H, q, J
=7.1 kzyﬁthﬁL@rpbqnm4 %RF3299¥¥k¥CZPQ?¢t) 6.30 (1H, d, J16.0 Hz), 7.24
(1H, d, J 0 0 J 2. rz) 7.46 (1H s), 7. 47 (1H d, J= 10.5 Hz), 8.00
( 1H d, 16. 0 @%%a , 3-Dihydro-IH-inden-2-



1 COREt 4(42)- 11-1-NMR (CDCI 3) 6: 0.96 (3H, t, J= 7.3 Hz),
1.36-1.60 (2H, m, 1.61-1.76 25 (2H, m, 1.93-1.96 (1H, m, 5.02-
(1H, m, 7.31 (1H, dd, J= 8.3, 2.3 Hz), 7.49 (1H, d, = 8.3 Hz)
(1H d, J = 2.3 Hz). Optical purity: g 90.6%e el OH . d

in Example 1(lc) to give the title compound as a whipe
solid (yield 93%).

Example 13 _

5~{2-[(1IR)-1-{[(2R)-3-{[1-(2,3-Dihydro-1H-inden-2-
yl)-2-methylpropan-2-yl]amino}-2-
hydroxypropyl]oxy}ethYl]phenyl}pentanoic acid

(13a) Ethyl (4E)-5-(2-{ (1R)-1-[(2R)-oxiran-2-yl
methoxyl]ethyl}phenyl)pent-4-enoate

By using (2R)-2-{[(1R)-1-(2-bromo
phenyl)ethoxy]lmethyl}oxirane described in WO 2004/094362
and ethyl pent-4-enoate, the reaction was carried out in
the same manner as the method described in Example 4(45) to
give the title compound as a colorless oily substance
(yield 82%).

(13b) Ethyl (4E)-5-{2-[(1R)-1-{[(2R)-3-{[1-(2,3-
dihydro-1H-inden-2-yl)-2-methylpropan-2-yl]amino}-2-
hydroxypropyl]loxylethyl]lphenylipent-4-enocate

By using ethyl (4E)-5-(2-{(1R)-1-[(2R)-oxiran-2-yl

methoxyl]ethyl}phenyl)pent-4-enocate which had been obtained

in Example 13(13a), the reaction was carried out in the

Same manner as the method described in Example 1(la) to
give the title compound as a célofless oily substance
(yield 100%).

(13c) Ethyl 5-{2-[(1R)-1-{[(2R)-3~{[1-(2,3~-dihydro-
l1H-inden-2-yl)-2-methylpropan-2-yllamino}-2-
hydroxypropyl]oxylethyl]lphenyl}pentanoate

By using ethyl (4E)=5-{2—[(1R)=1-{[(2R)-3~{[1-(2,3-



B 88 4(4b)- 25 00-N'KI O CIBr 'H NVR (CDCI3) 6: 0.94 (3H, t, J= 7.3 Hz),
1.35-1. 45 (1H, rr) 1.48-1.59 (1H, m), 1.59-1.68 (21-1, m), 2.55 (1H, dd, J
= 5.0, 2.8 H2), 2.76 (1H, t, J = 4.6 Hz), 3.09-3.13 (1H, n), 3.26(1H dd,
J= 11.5, 6.0 Hz) 3.58 (1H dd, J = 1%g5, 2.8 ), 4.73 (IH dd J=76
4.8 Hz), 7.32 (1H, dd, J = 8.3, 1.8 Hz), 7.40 (1H d, J = 8.3 Hz), 7.53
(1H, d, J= 1.8 Hz) 4(4c)-25 111-NWR (CDCI3) 6: 0.91 (3H, t, J = 7.3 Hz),
1.35 (3H, t, J: 7.1 Hz), 1.38- 1.49 (1H, m), 152161(2H M,
1.72-1.81 ( 2,75 (1H, t, J = 4.6
Hzy, 3.16 shﬁidztrc(‘lw Jrﬁdler?]%&’]( THE ™ %thij?&ropaliﬁ 135"’”61%1{23 3.59 (1H, dd, J
= 11.5, 2.8 C 70 (1

5.0 Hz) %@’%1’2”%3’1% ﬁ%%‘fﬁzlihe%yg@?%‘hdenﬁate éHQ) géﬁe%lH d,
J =8,

11-1- NNR% 0061(%5@;%13 ﬁtgl’ t%é] ?ggigﬁg‘z%aés‘z?’éﬁﬁm&Egu‘iél(?‘lla)l 79
26 (1H’7 11?8 959531?9 %:r{r%%_% él—%)t,ée?. 4971’5?%%&d Smie? égg %‘;{%ptl ca ur| ty

929@9 to give the title compound as a colorless oily substance
(yield 90%).
(13d) 5-{2-[(1R)-1-{[( -{[1-(2,3-Dihydro-1H-

iﬁden—2—yl)—2—methylpropan—24yl]amino}—2—
hydroxypropylloxylethyl]phenyl}pentanoic acid

By using.ethyl 5-{2-[(1R)-1-{[(2R)-3-{[1-(2, 3~
dihydro—lH—inden—Z—yl)—2—methylpropan—2—yl]amino}—2—
hydroxypfopyl]oxy}ethyl]phenyl}pentanoate which had been
obtained in Example 13(13c), the reaction was carried out
in the same manner as the method described in Example 1(lc)
to gi?e the title compound as a colorless'amorphous
substance (yield 96%).

Example 14

3-{2-[(1R)-1-{[(2R)-3-{[1-(2,3-Dihydro-1H-inden-2-
ylmethyl)cyclopropyl]lamino}-2-
hydroxypropyljoxy}ethyl]phenyl}propanoic acid

(l14a) Ethyl (2E) -3-(2-{ (1R) -1-[ (2R) ~oxiran-2-yl
methoxy]ethyl}phenyl)prop—Z—enoate |

By using (2R)-2-{[(1R)-1~(2~bromo
phenyl)ethoxylmethyl}oxirane described in WO 2004/094362,
the reaction was carried out in the same manner as the
method described in Example 4 (4c) to give the title

compound as a yellow oily substance (yield 95%).
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hydroxypropyl]oxy}ethyl]prop—2—enoate

By using ethyl (2E)-3-(2-{(1R)-1-[(2R)~-oxiran-2-yl

'methoxy]ethyl}phenyl)prop—2—enoate which had been obtained

in Example 14(1l4a) and 1-(2,3-dihydro-1H-inden-2-

- ylmethyl) cyclopropanamine which had been obtained in

Example 12(1l2a), the reaction was carried out in the same
manner as the method described in Example  1(la) to give the
title compound as a colorless oily substance (yield 39%).
(l4c) Ethyl 3-{2-[(1R)-1-{[( -{[1-(2,3-dihydro-
lH—inden—2—ylmethyl)cyclopropyl]amino}—é—
hydrbxypropyl]oxy}ethyl]phenyl}propanoate
By using ethyl (2E)-3-{2-[(1R)-1-{[(2R)-3-{[1-(2,3-

dihydro-1H-inden-2-ylmethyl)cyclopropyl]amino}-2-

‘hydroxypropyl]oxylethyl]prop—-2-enocate which had been

obtained in Example 14 (14b), the reaction was carried out

'in the same manner as the method described in Example 1(1b)

to give the title compound as a cqlorless Qily substance
(yield 39%). o _

(14d) 3-{2-[(1R)-1-{[(2R)-3~{[1-(2,3-Dihydro-1H-
inden-2-ylmethyl)cyclopropyl]amino}-2-
hydroxypropyl]oxy}ethyl]phenyl}propanoic acid

By using ethyl 3-{2-[(IR)-1-{[(2R)=3-{[1-(2,3-
dihydro-1lH-inden-2-ylmethyl)cyclopropyllamino}-2-
hydroxypropyl]oxylethyl]phenyl}propanoate which had been

obtained in Example 14(1l4c), the reaction was carried out

OH- B C 4(4b)- 11-1-NVR (CDCI3) 6: 0.95 (3H, t, J = 7.3 Hz),
39-1.60 (2H 1), 1.62-1.68 26 (2H ), 2.55-2.57 (1H ), 2.76 (1H,
4.6 Hz), 3.11-3.15 (1H, m), 3.27 (1H, dd, J = 11.5, 6.0 Hz), 3.60
d, J = 11.5, 2.8 Hz), 4.83 (1H, t, J g 6.0 Hz), 7.29d, J = 7.8 Hz),
.37-7.39 (2H, m). (1H, 1101ICY-NNI O O  4(4c)-26 'H NVR (CDCl 3)
91 (3H, t, J= 7.2 Hz), 1.34-1.38 (1H, n), 1.35 (3H, t, J = 7.2 Hz)
L 44-1.58 (2H, M), 1 69 1 78 (1H n) 2 50 (1H dd J = 5.2, 2.9 Hz)
.74 (1H, dd, J=5 ) 3 .3 gl 0-..N<
11.5, 6.3 Hz)l43) 5%¥h¥# beE) 33= {%1 SlR? é #&) Ry- §o{d A(2¢3-3 = 7.2
- 63 (1H<qu dgo lﬁglnden 2F52meth%f é%ghopropyl]%glgoth 7.29 (1H 't

“EE o

-

[



Cl 7.76 (1H d, J= 16.6 Hz).

(1H,

1.4 Hz).

8.0 Hz), 7.35(1H, dd, J8.0, 1.1 Hz), 7.43 (1H, dd, J7.7, 1.4
[ 0068] [Table 24] 4(4a)-27 S
"HNWVR (CDCI3) 6:1.48 (3H, d, J = 6.3 Hz), 5.29 (111, q, J = 6.3 Hz
J =7.7 H), 7.39 (1H, dd, J= J
Optical purity: 93.8%e 4(

CO2Et

(3H, d, J =6.4 Hz), 2.57 (1H, dd, J

Hz) ,

3.13-3.16 (1H m,
11.5, 2.9 Hz), 4.94 (1H, q, J = 6.4 Hz),

7
Zé)-27 S 0 11-1-NMR (CDOI 3) 6:
4.9, 2.6 H), 2.78 (1H t, J = 4.

3.30. (1H, dd, J = 11.2, 6.0 Hz), 3.61 (1H, dd, J =

Hz)
CH B

I~

1.4 Hz), 7.52 (1H, dd,

7.29 (111, t, J = 7.8 Hz),

(1H, dd, ip £he gane Gap)er A XM mefhod degcBibadpimzfxampBe 1(0F)

4(4c)-27 00.--<1 0 C

CO2Et 11-1-NWR (CDCl 3

compounds that are described in Examples 1 to 14 are given

Data

"H-NMR (CDCls) &: 1.10 (6H, s), 1.45 (3H, d, J = 6.5 Hz),

1.67 (2H. d, J = 5.9 Hz), 2.50-2.63 (4H, m), 2.71 (1H, dd,

J=11.7, 42 Hz), 3.05 (2H, dd, J = 14.8, 7.0 Hz), 3.33-

3.37 (2H, m), 3.73-3.78 (1H, m), 3.81 (3H, s), 4.82 (1H,

q, J = 6.5 Hz), 6.33 (1H, d, J = 15.6 Hz), 7.06-7.17 (4H,

m), 7.24-7.30 (1H, m), 7.39 (1H, td, J = 7.4, 1.2 Hz),"
7.46-7.49 (1H, m), 7.53 (1H, d, J = 7.8 Hz), 8.1 (1H, d, J

= 15.6 Hz).

"H-NMR (CDCl;) &: 1.11 (6H, s), 1.45 (3H, d, J= 6.4 Hz),
1.68 (2H, d, J = 6.0 Hz), 2.53-2.62 (6H, m), 2.72 (1H, dd,
J =117, 3.9 Hz), 2.96-3.08 (4H, m), 3.28-3.36 (2H, m),
3.68 (3H, s), 3.77-3.79 (1H, m), 4.75 (1H, q, J = 6.4 Hz),
7.10-7.27 (7TH, m), 7.42-7.44 (1H, m).

"H-NMR (CDCl,) 6. 1.43-1.46 (9H, my), 2.00 (2H, @, J =
5.9 Hz), 2.53-2.66 (5H, m), 2.88-3.34 (6H, m), 3.48-3.58
(2H, m), 4.30-4.33 (1H, m), 4.99 (1H, q, J = 6.4 Hz),
7.10-7.18 (7H, m), 7.29-7.33 (1H, m).

4.6 Hz),
J= 11.5, SPRFY3ACe 4( B
(1H, d,
Hz), 7.47 (1H,~ ud,
B
below.
[0046]
[Table 3]
Example | Structure
No.
1(1a) ><“Jl‘ib
on H :
| o
o]
oY N '
on H
o\
o}
1(1c) ><VJ:j;:>
G/\T/\N
on H
OH
o}
2(2a)
O/~\<ﬂ
0o
I
o” o~

'H-NMR (CDCls) &: 1.45 (3H, d, J = 6.4 Hz), 2.50 (1H,
dd, /= 5.0, 3.2 Hz), 2.75 (1H, t, J = 4.6 Hz), 3.15-3.18
(1H, m), 3.21 (1H, dd, J=11.5, 6.4 Hz), 3.28 (2H, dd, J=
7.3,1.4Hz), 3.58 (1H, dd, J = 11.5, 2.8 Hz), 3.72 (3H, s),
4.80 (1H, q, J = 6.4 Hz), 6.14 (1H, dt, J = 15.6, 7.1 Hz),
6.85 (1H, d, J = 156.6 Hz), 7.29-7.33 (2H, m), 7.42 (2H,
ddd, J=14.7,7.3, 1.4 Hz).

, 6: 1.36 (3H, t, J = 7.1 Hz),
1.43 (3H'U 9= g HAtle spproypd RE 3 eohopless gappyphouys (1H, t, J =
3.09-3.12 (1H, nm)i 3.20 (1H, dd, J = 11.5, 6.3 Hz), 3.53 (1H, dd,

Tt ve)="7.1 Hz), 4.76 (1H, q, J= 6.3 Hz), 6.14

1= e LB Mo S el BB B ) 3110

4( 4a) - 28 OOH




11-1-NVR (CDCI3) 6: 1.00 (3H, t, J = 7.3 Hz), 1.62-1.73 (1H, n), 1.75-1.85
(1H m, 1.93 (1H, d, J= 3.7 Hz), 2.24 (3H s), 4.90-4.95 (1H, n), 7.20(1H,
d, J= 10.5 Hz), 7.33 (1H d, J= 6.9 Hz). Optical purity: 86.6%e 4(4b)-28

0,7-s,1 0 0 B 11-1-NVR (CDCI3) 6: 0.97%3H, t, J= 7.3 Hz), 1.65-1.76 (2H,

m, 2.24(3H s), 2.55 (1H, dd, J = 5.0, 2.8 Hz), 2.76 (1H t, J = 4.6 Hz),
3.11-3.16 (1H, n), 9(1H d(d1,J=1 1.5, 3.2 Hz), 4.61 (1H t, J= (111.0,6.0

H11.5 H 3.28(2 HIH, z)dd+11H d J J6 ,3.52) 74K, d, J6.9 Hz) 4(4c)-28 ..

, 0
COREt ' H2RRR (dDCI 3) 6: 0. 91 (3H J= Ng; 'a>6111 £PH(SB[H43 @BH, d.§= 67H21 Hz)
1.61- 1.|72 (1H, .72-1.%4%@@%, RS 5'15(5 ‘gd ‘ﬁﬂ,saﬁ” = 4.8,
2.5 Hz),l 2.76 (|1 Oﬁély:@f )7 3.1 -33@74 mm7muss>g,3@4 amjﬁz)d)dw%a; 11. 0,
6.0 Hz),| 3.60 (|1 , R 11.2,73.0 H)) 62 (1H,
t, J =84 H),| 6.270(1H d, J= 15.8 H ”2’32‘2”(1 L ﬁ“f*iB)S Hz), 7.-38
(1H, d, . J= 15.8 Hz). , 4(4a)-29 0 OH B 11-1-NMR
(CDCl 3) 7.1 Hz), 1.4B (3H, d, J = 6.3 Hz), 2.00 (IH d,
J =34 7.1 Hz), 5.28-5.33 (1H, m, 6.81 (1H, dd, J=
7.9, 1. 7. 1.© ‘Hm IMR (COCR)S: 1(11%?&)114%5-1 4796 hiEg)

Opt i cal e ;% {2HY! Il- NVR
(CDal 3) . 1. 4By %%Egjdd = 1 07%”3’@(1.5 % ht dd,
J =5.2 76 (&Mt J= 4.6 Hz9e, 581, 358(1A,G0 (LS afq&m 3573&' AH, dd,
J = 11. 3 58 (1H, dd, J = 11 %853 S%H;ﬂ))]”ezg%e (2 qu”:‘ﬂ 7.0
Hz), 4. 6.80 (1H “ad"’ 1.6 Hz), 7.11 (|1H,
dd, J= 7.7, 1.8 t, J= 7.7 Hz). 4(4c)-29 0C2, 110 COREt
11-1-NVR (CDCI3) 6: 1.35 (3H. t, J= 7.1 Hz), 1.46 (6H, d, J = 6.3 Hz)|, 1.47
(6H, t, J= 6.6 Hz), 2.53 (1H dd, J= 4.9, 2.6 Hz), 2.75 (1H, t, J= 4.6 Hz),
3.11-3.15(1H,'n), 3.26 (1H, dd, J= 11.5, 5.7 Hz), 3.54(1K, dd, J = 10.9,
3.4 Hz), 4,07-4.12(2K, m, 4.27 (2H g, J- 7.1 Hz), 4.89 (1H g, J = 6.3
Hz), 6.58149H1d, Jr 16.0 Hz), 6.83 (1H, d, J = 8.0 Hz), 7.14 (1H d, J =
8.0 Hz), 7.31 , J=8.0 Hz), 7.89 1HdJ—160Hz 4( 4a) -

. OCH B)- 17 giﬂ@%%ﬂb 3} 6: L ( P Wil = 6.3
He), 1. 4803, d, ,J = 6.3 9o D RS A EGTEIH, ™
5.27-5. 32_(1H, 684, MH- AT, J e 286 BH. b, & HZ) 0.4 o). D976 11H2Hdd326}329 7.8,
16 t).[ 7.27 (0K U hoR 78 b | GRS B 1 292 “7%@ ot I U

7.35-7.36 (1H, m).

3(3a) "H-NMR (CDCl;) 5: 1.10 (6H, s), 1.36 (3H, d, J = 6.3 Hz), 1.67 (2H, |
O d, J = 6.1 Hz), 2.50-2.71 (5H, m), 2.64 (3H, s), 3.05 (2H, dd, J =

' 14.8, 7.2 Hz), 3.16-3.23 (2H, m), 3.66-3.71 (1H, m), 3.92 (3H, s),

N 4.49 (1H, g, J = 6.3 Hz), 7.07-7.19 (7H, m), 7.30 (1H, td, J = 7.4, 1.2

0
O OH H Hz), 7.41 (1H, td, J = 7.6, 1.4 Hz), 7.57 (1H, dd, J = 8.1, 1.2 H2),
(o,

7.95 (1H, d, J = 8.5 Hz).

=10.5 Hz), 3.03-3.13 (2H, m), 3.18-3.37 (3H, m), 4.23-4.33 (1H, m),
4.57 (1H, q, J = 6.0 Hz), 7.03-7.16 (7H, m), 7.24-7.29 (1H, m), 7.38
(1H,t, J=7.6 Hz), 7.52 (1H, d, J = 7.8 Hz), 7.82 (1H, d, J = 7.8 Hz).

3(3b) ~ "H-NMR (CDCly) ©: 1.30 (3H, d, J = 6.0 Hz), 1.47 (3H, s), 1.48 (3H,
| s), 2.01-2.06 (2H, m), 2.51 (3H, s), 2.53-2.68 (3H, m), 2.85 (1H, t, J
N

4(4a) "H-NMR (CDCl;) &: 1.49 (3H, d, J = 6.3 Hz), 1.97 (1H, br s), 2.42
(3H, s), 5.29-5.32 (1H, m), 7.16 (1H, d, J = 7.2 Hz), 7.24 (1H, t, J =
OH 7.2 Hz), 7.42 (1H, d, J = 7.2 Hz).

Br

4(4b) "H-NMR (CDCls) 8: 1.43 (3H, d, J = 6.3 Hz), 2.42 (3H, s), 2.55 (1H, -
O’\<I | dd, J=4.8, 2.7 Hz), 2.76 (1H, t, J = 4.9 Hz), 3.14-3.15 (1H, m), 3.30
(o] (1H, dd, J = 11.3, 5.9 Hz), 3.59 (1H, dd, J = 11.3, 3.3 Hz), 4.97 (1H,
Br q.J=6.3Hz),7.16 (1H,d, J=7.6 Hz), 7.24 (1H, t, /= 7.6 Hz), 7.34
(1H,d, J= 7.6 Hz).




30 00<10 Br "H-NWR (CDCI3) 6:1.39 (6H, d, J = 6.3 Hz), 1.43 (3 d, J = 6.
Hz), 2.56 (1H, dd, J= 5.2, 2.3 Hz), 2.75-2.78 (1H, m, 3.13-3.16 (1H m,
3.32 (1H, dd, J=11.2, 6.0 Hz), 3. 58 (1H, dd, J= 11.5, 3.4 Hz) 4.51-4.59
(1H, m, 4.95 (1H, g, J= 6.3 Hz), %2(1H dd J=7.9, 1.3 Hz), 7.10 (1H,
dd, J= 7.9, 1.3 Hz), 7.26 (1H, t, 4(4c)-30 11-1-NWVR (CDCl 3)
6:1.34 (3H, t, J=7.1 Hz), 137(3H d, J=5.7 Hz), 1.38 (3H, d, J =6.3
Hz), 1.46 (3H, d, J = 6.4 Hz), 2.53 (1H dd, J = 4.9, 2.6 (110(D<10 Hz) ,
2.74-2. 77@91H, mY 2.11-3.16 (1H, ngg RYDERCIHS (i, /=] 2801020 3!-%;) 3. 54
- 3H_s), 2 6+2.7 Hz) 46
(1H, ddj J = OMHZ) 4.27 (2 5,1512) iw)-sz (-1I11d!15|%’)=r112i6% 5cﬁ/31-| 4H, n')
4.88 (1H, q,| < 4 Hz) 6.55 (1H, 11d, 3.2k), 4.5. (8, 4z} 7.2 62,82 (HhJs=d3Ha. 5.9 £ 8.
Hz), 7.12 (1H, Id, {J= 8.0 Hz), 7.3p( § fg‘*;ig 5?‘@%;),4 67“28727(<1*|'-|m>c'{38J c 0
JEt = 16.0 Hz). 4(CHE ' H NVR (DA & 1248 870" = 6.3 Hz) . 1. 95
(1H, d, J = 4.0 Hz), 31 F 100H Br 2.24 (3H d, J = 1.7 Hz), 5.11-5.18 (1H,
rr), 726(1H d, J:103Hz) 7.33 (1H, d, J= 8.0 Hz). Optical purity:
. 2% e 4 491) 11-1-NMR (CDCI 3) 6: 1.40 (3H, d J =6.6 Hz), 2.24 (3H, d,
J—18 81 F 0(:)<1 0
[Table 5]
4(4d) TH-NMR (CDCly) 6: 1.10 (6H, s), 1.33-1.42 (6H, m), 1.66-1.67
(2H, m), 2.31 (3H, s), 2.51-2.70 (5H, m), 3.05 (2H, dd, J = 14.6,
: X/@ 6.8 Hz), 3.23-3.30 (2H, m), 3.69-3.75 (1H, m), 4.28 (2H, q, J =
7.2 Hz), 4.68 (1H, q, J = 6.5 Hz), 5.96 (1H, d, J = 16.4 Hz), 7.09-
7.17 (5H, m), 7.24-7.26 (1H, m), 7.36 (1H, d, J = 7.6 Hz), 7.85
. (1H, d, J = 16.4 Hz).
CO,Et .
4(de) "H-NMR (CDCly) : 1.11 (6H, s), 1.27 (3H, t, J = 7.4 Hz), 1.44
(3H, d, J = 6.3 Hz), 1.67-1.68 (2H, m), 2.33 (3H, s), 2.40-2.71
OYNX/CQ (1t 2 308t m S o) 375570
! . . , M), 4. . ,m), /. . ,my), [,
o H (1H, d, J = 7.6 Hz).
CO,Et
4(4f) TH-NMR (CDCls) &: 1.43-1.46 (9H, m),. 2.03-2.06 (2H, m), 2.33-
2.68 (10H, m), 2.99-3.10 (7H, m), 3.58-3.63 (2H, m), 4.27-4.29
X/@ (1H, m), 5.06-5.09 (1H, m), 7.09-7.13 (5H, m).
O/Y\N
oH
CO,H
5(5a) "H-NMR (CDCH) 6: 1.47 (3H, d, J = 6.2 Hz), 1.93-1.96 (1H, m),
2.32 (3H, s), 5.20-5.22 (1H, m), 7.15 (1H, d, J = 7.3 Hz), 7.35
ﬁ'\ OH (1H, s), 7.46 (1H, d, J = 7.8 Hz).
Br
5(5b) TH-NMR (CDCls) o: 1.42 (3H, d, J = 6.3 Hz), 2.31 (3H, s), 2.55
_ (1H, dd, J = 5.1, 2.7 Hz), 2.75-2.77 (1H,.m), 3.12-3.14 (1H, m),
0’\<(1) 3.31 (1H, dd, J = 11.2, 5.9 Hz), 3.56 (1H, dd, J = 11.2, 3.3 Hz),
5 4.86 (1H, q, J = 6.3 Hz), 7.15 (1H, d, J = 8.1 Hz), 7.35-7.37 (2H,
r ).
5(5¢) | - :?-LNMR (CDCly) 5: 1.34 (3H,t, J=7.2 Hz), 1.44 (3H, d, J = 6.6
0~ Hz), 2.35 (3H, s), 2.52 (1H, dd, J = 5.0, 2.6 Hz), 2.75-2.76 (1H,
0 m), 3.13-3.14 (1H, m), 3.27 (1H, dd, J-= 1.2, 5.9 Hz), 3.56 (1H,
dd, J = 11.2, 3.2 Hz), 4.27 (2H, q, J = 7.2 Hz), 4.85 (1H, d, J =
6.6 Hz), 6.32 (1H, d, J = 15.6 Hz), 7.20-7.23 (1H, m), 7.36-7.37
COzEt (2H,'m), 8.07 (1H, d, J = 15.6 Hz).
5(5d) "H-NMR (CDCly) & 1.10 (6H, s), 1.34 (3H, t, J = 7.1 Hz), 1.44
(3H, d, J = 6.6 Hz), 1.66 (2H, d, J = 5.9 Hz), 2.33 (3H, s), 2.52-
: :: w 2.61 (4H, m), 2.70 (1H, dd, J = 11.7, 3.9 Hz), 3.03-3.07 (2H, m),
3.29-3.37 (2H, m), 3.73-3.75 (1H, m), 4.26 (2H, q, J = 7.1 Hz),
4.78-4.80 (1H, m), 6.32 (1H, d, J = 15.6 Hz), 7.09-7.20 (5H, m),
7.34-7.35 (2H, m), 8.08 (1H, d, J = 15.6 Hz).
CO,Et
[0049]

[Table 6]



2.56 (1H, dd, J= 5.0, 2.8 Hz), 2.78 (1H, t, J= 4.6 Hz), 3.12-3.17 (1H 1),
3.30 (1H, dd, J= 11.5, 6.0 Hz), 3.60 (1H, dd, J= 11.5, 3.2 Hz), 4.79 (1H,
q, J=6.6 Hz), 7.15 (1H, d, J= 10.1 Hz), 7.33 (1H, d, J= 7.3 Hz). Br
4(4c)-31 11-1-NWR (CDCI3) 6: 1.34 (3H3t, J= 7.1 Hz), 1.42 (3H, d, J= 6.6
Hz), 2.27 - 00.<10 (3H, s), 2.54 (1H, dd, J= 5.2, 2.9 Hz), 2.76-2.78 (1H,
m, 3.13-3.17.(1H, m, 3,27(1H dd, J= 11.2, 6.0 Hz), 3.60 (1H dd, J=
11.2, 3.2 Hz), 427 (2H q J=7 1 Hz) A4 84 (1H_ g J—66Hz 62](1H
d, J= 15.°%8%), 7.14 (1H d, gmﬁt’%@g:%g%f S G ng %da 7.95
(1H, d, |J= 15.8 ), 70.5]-dahdremtds (M dd) -11£21 i s’11-1 NVR
(CDCI3) |6: 1 ,0d, YJ' ¥ 8737Hz), % 2. dgy J = 184 326334(2H
5.13-5. 18( 1H . 35(%H, dd, J= 9.5/ j’zé ﬁi’)“ 474 ,46 UBHH dﬁf1 “q2iidha, 8.3
Hz) . Optji cal . . 4(.4b) - 732(1&le J-Oeesl o Br CbC é 6:
_1.40(3|—!,5 g (1H_dd DCI) 5 s Q(’IH f, J =
4.6 Hz), 01 , Hgdgzs ), £%54564 (§+ ﬁ)%)az’ézﬂ 36@"*1 dd,
J=11.2,] 3.0 =76. 4.5Ha¥, m)258261 (1A, B34.282kh (1 -32
10/ 0<I o |CORE X 1.34 <1(pr§,8 (2H gie 8. H2) .00-7.1 (45 0, (76?4"' ) 3=
6.4 Hz), 2.5 2.6 Hz 8 (1H, t, J= 4.6 Hz), 3.13-3.17
(1H, .| 3.2 , 60Hz) 13.64 (1H dd, J= 11.5, 2.9 He),
4.28 (2 1 158
Hz), 7.30°7.
7.38-7.39 (2H, m).
6(6b) "H-NMR (CDCl;) d: 1.42 (3H, d, J = 6.3 Hz), 2.32 (3H, s),
2.55-2.57 (1H, m), 2.77 (1H, t, J = 4.5 Hz), 3.14-3.15 (1H, m),
3.31 (1H, dd, J = 11.2, 5.9 Hz), 3.60 (1H, dd, J = 11.2, 3.2
Hz), 4.86 (1H, q, J = 6.3 Hz), 6.94 (1H, dd, J = 8.1, 2.2 Hz),
7.31 (1H,d, J=2.2 Hz), 7.38 (1H, d, J = 8.1 Hz).
6(6c) "H-NMR (CDCly) &: 1.34 (3H, t, J= 7.1 Hz), 1.45 (3H, d, J =
6.3 Hz), 2.38 (3H, s), 2.52-2.54 (1H, m), 2.76 (1H, t, J = 4.6
Hz), 3.13-3.17 (1H, m), 3.28 (1H, dd, J = 11.2, 6.2 Hz), 3.58
(1H, dd, J = 11.2, 3.1 H2), 4.27 (2H, q, J = 7.1 Hz), 4.86 (1H,
q,J=6.2Hz),630(1H,d, J=159Hz), 710 (1H,d, J=7.8
Hz), 7.29 (1H, s), 7.45 (1H, d, J = 7.8 Hz), 8.06 (1H. d, J =
15.9 Hz).
6(6d) "H-NMR (CDCl;) 5: 1.10 (6H, s), 1.33 (3H, t, J=7.2 Hz), 1.45
(3H, d, J = 6.3 Hz), 1.67-1.70 (2H, m), 2.37 (3H, s), 2.52-2.63
(4H, m), 272 (1H, dd, J = 11.7, 3.9 Hz), 3.06 (2H, dd, J =
14.8, 7.0 Hz), 3.32-3.39 (2H, m), 3.74-3.77 (1H, m), 4.26 (2H,
q.J=72Hz), 480 (1H, q, J = 6.4 Hz), 6.30 (1H, d, J = 156
Hz), 7.11-7.14 (6H, m), 7.45 (1H, d, /= 8.0 Hz), 8.08 (1H, d, J
=15.6 Hz).
6(6e) "H-NMR (CDCl3) 5: 1.10 (6H, s), 1.24 (3H, t, J=7.2 Hz), 1.44
(3H, d, J = 6.4 Hz), 1.67 (2H, d, J = 5.6 Hz), 2.32 (3H, s),
2.50-2.63 (6H, m), 2.70 (1H, dd, J = 11.6, 4.0 Hz), 2.93 (2H, t,
J = 8.1 Hz), 3.06 (2H, dd, J = 14.5, 7.0 Hz), 3.30-3.33 (2H,
m), 3.74-3.76 (1H, m), 413 (2H, q, J= 7.2 Hz), 4.71 (1H, q, J
= 6.4 Hz), 7.00-7.04 (2H, m), 7.09-7.13 (2H, m), 7.15-7.16
(2H, m), 7.23 (1H, s).
[0050]
[Table 7]
6(67) "H-NMR (CDCly) &: 1.37-1.47 (10H, m), 1.98-2.06 (2H, m), 2.30
(3H, s), 2.38-2.67 (6H, m), 3.01-3.13 (6H, m), 3.55-3.58 (1H, m),
. : : ></E§i> 3.66-3.68 (1H, m), 4.15-4.18 (1H, m), 4.97-4.99 (1H, m), 7.00-
7.14 (5H, m).
CO,H .
7(7a) "H-NMR (CDCh) 6: 1.49 (3H, d, J = 6.3 Hz), 4.064.11 (1H, m),
OH 5.26-5.28 (1H, m), 7.03-7.05 (1H, m), 7.31-7.33 (1H, m), 7.40 |.
(1H, d, J = 7.8 Hz).
Br
F




0 OH FOB 11-1-NWR (CDCI3) 6:1.49 (3H, d, J = 6.9 Hz), 2.00 (1H, d, J = 3.4
Hz), 5.27-5.32 (1H, m), 6.52 (1H, t, J= 73.6 Hz), 7.12-7.15(1H n),

7.35(1H, t, J= 7.9 Hz), 7.51 (1H, dd, J= 7.9, 1.4 Hz). Optical purity:

94. 6%e 91 4(4b)- 33 FOO-<1 O Br Hk-I-NVR (CDQI3) 5:1.44 (3H d, J =
6.4 Hz), 2.57 (1H, dd, J = 4.9, 2.6 Hz), 2.78 (1H, t, J = 4.3 Hz),

3.13-3.16 (1H, m), 3.31 (1H, dd, J = 11.5, 5.7 Hz), 3. 61 (1H, dd, J =
11.5, 2.9 H7~,4q4(1|-1 9. 'l:ﬁAHﬂ 653 (1H_t = 73 6 Hz)

7.12-7. 157P1H, (1H t, J= ,@"‘"Elé?,”c',;fﬁ@ me) LT 7 He).
4(4c) - 33 41.L <f0 11-1- NMR 18)dd 5 21113, 2(!—3H491(1HJ| J:-673EIz) Hz) ,
1.45 (3H d, & 4 Hz) 2 54 (1H, m7°91H"m799732<26' P) 2:76 (1A qd, 3 =
5.2, 4.0_Hz) 111 ’214(1H M 325 (1H dd_ ] = 11 2 0_Hz). 386 (1H,
dd, J = |Tf%2 28 (2H, q,| LYel e S wy “ e 353 4 He),
6.35 (1H, d, M 6.49 (1H,3 zG(QFUmZE; 1|—de-|z 11.2/5. l&a“Ede(J?Hg m,
7.37 (1H, t, 7Hz) 7.43 (1H z % | d. 3
= 16.3 Hz). 4(4R)-134 0 oH B 11-|-§§R{€b¢4 356 ig‘ﬁ@“” E}31;17;‘\4,;0
Hz), .Eng)gH d JC°2EG 0 Hz), 1.47 (BHB d, J = 4 HZ) 1.94 (4];H dt J =
3.2 He) [ H950-4.59 (1H, m), 5.2%;71 s)(l,*%t:ﬂ)J ”J 3.0
Hz), 7.14 (1} @@& hg,ﬁ;g 11»5 )WS%ZsHH Pty 1o O
91. 6%e |4(4b o o 1I-336 IR aa@@:vea 150 B2BGHBH Tt ) = 6.4
Hz), 1.42 (3] 13@"({1H adnf -HZ )7 g%sa 0 1?8 g—log 1H t,
J= 4.6 Hz), ! oH oY T4 T83 T (1H,
dd, - J = FoR cﬁuaﬁﬁ“"n s)q126" "12'H2)l1’44€' 68
(1H, dd, ,(3|ald 6:418) 26%')41.116:3311 6 (5H.3n + 8.7
Hz). [0 02 Z0(1Hdp, (¥ 1CTR2 Ei2). 2P1-3. )g H5: 1.34
(ahi 1! G Ryt TR e )
2.55 (1H .6 Hz), 3.13-3.18 (1H,

m, 3.29 ,362(1H dd J=11.2, 3.0 Hz), 4. 26
(2H, q, N,MR4%§7§$ %%ﬁs (64,5), 1@;_‘%75%—12;0—,5362%{2 (1H,
d, J =1 tz) ,
7.51 (1k Hz)ﬁ:%“‘ﬂé% c%?&g% SAL

TH-NMR (CDCly) o: 1.47-1.48 (3H, m), 1.95-1.97 (1H, m),
5.21-5.23 (1H, m), 7.06-7.08 (1H, m), 7.25-7.28 (1H, m), 7.57-
7.60 (1H, m).

"H-NMR (CDCl) 6. 1.41 (3H, d, J = 6.4 Hz), 2.56 (1H, dd, J =
4.3, 3.2 Hz), 2.77 (1H, t, J = 4.6 Hz), 3.12-3.14 (1H, m), 3.30
(1H, dd, J = 11.2, 5.9 Hz), 3.58 (1H, dd, J = 11.2, 3.2 Hz),
4.86 (1H, q, J = 6.4 Hz), 7.06-7.08 (1H, m), 7.26-7.28 (1H, m),
7.48 (1H, dd, J = 8.7, 6.2 Hz).

"H-NMR (CDCly) &: 1.35 (3H, t, J = 7.1 Hz), 1.44 (3H, d, J =
6.3 Hz), 2.54 (1H, dd, J = 4.6, 2.7 Hz), 2.77 (1H, t, J = 46
Hz), 3.14 (1H, dt, J = 9.3, 3.2 Hz), 3.25-3.28 (1H, m), 3.59
(1H, dd, J = 11.2, 3.2 Hz), 4.28 (2H, q, J = 7.1 Hz), 4.85 (1H,
q. J = 6.3 Hz), 6.31 (1H, d, J = 15.6 Hz), 7.09 (1H, td, J = 8.5,
2.7 Hz), 7.21 (1H, dd, J = 9.8, 2.7 Hz), 7.47 (1H-dd, J = 8.5,
5.9 Hz), 8.03 (1H, d, J = 15.6 Ha).

[0051]
[Table 8]
8(8a) '
J@(L o
F Br
8(8b)
o/\(]
(0]
F Br
8(8c)
0" \1
(o]
F
|
CO,Et
8(8d)
:cozr—:t

TH-NMR (CDCly) 6: 1.12 (6H, s), 1.34 (3H, t, J = 7.2 Hz), 1.43
(3H, d, J = 6.3 Hz), 1.67 (2H, d, J = 5.9 Hz), 2.51-2.64 (4H,
m), 2.71 (1H, dd, J = 11.7, 4.1 Hz), 3.06 (2H, dd, J = 1.7, 7.0
Hz), 3.32-3.37 (2H, m), 3.72-3.76 (1H, m), 4.27 (2H, q, J = 7.2
Hz), 4.79 (1H, d, J = 6.3 Hz), 6.31 (1H, d, J = 15.6 Hz), 7.04-
7.18 (5H, m), 7.21 (1H, dd, J = 9.8, 2.7 Hz), 7.44 (1H, dd, J =
| 8.7,5.7 Hz), 8.04 (1H, d, J = 15.6 Hz).




RTwNQOT A

Am

(1R, dd, J = 11.3, 6.0 Hz), 3.62 (1H, dd, J = 11.3, 3.0 Hz),
4.83 (1H, q, J = 6.3 Hz), 6.86 (1H, td, J = 8.2, 3.2 Hz), 7.22-
7.26 (1H, m), 7.47 (1H, dd, J= 8.8, 5.4 Hz).

9(9¢)

F 01

COzEt

(o)

'H-NMR (CDCly) &: 1.38 (3H, t, J = 7.2 Hz), 1.47 (3H, d, J =
6.3 Hz), 2.58 (1H, dd, J = 4.9, 2.7 Hz), 2.81 (1H, dd, J = 4.9,
4.1 Hz), 3.19-3.21 (1H, m), 3.32 (1H, dd, J = 11.2, 6.1 Hz),
3.66 (1H, dd, J = 11.2, 3.2 Hz), 4.31 (2H, q, J = 7.2 Hz), 4.91
(1H, dd, J=12.4, 7.2 Hz), 6.32 (1H, d, J = 15.6 Hz), 7.01 (1H,
td, J = 8.8, 2.7 Hz), 7.26 (1H, dd, J = 8.8, 2.7 Hz), 7.56 (1H,
dd, J = 8.8, 5.6 Hz), 8.00 (1H, d, J= 15.6 Hz). :

9(9d)

el

CO,Et

S

"H-NMR (CDCL) 5: 1.17 (6H, s), 1.34 (3H, t, J = 7.2 Hz), 1.43
(3H, d, J = 6.4 Hz), 1.68 (2H, d, J = 6.0 Hz), 2.50-2.65 (4H,
m), 2.73 (1H, dd, J = 11.9, 4.1 Hz), 3.06 (2H, dd, J = 14.4, 7.1
Hz), 3.35-3.39 (2H, m), 3.73-3.79 (1H, m), 4.26 (2H, q, J =
7.2 Hz), 4.82 (1H, d, J = 6.4 Hz), 6.28 (1H, d, J = 16.0 Hz),
6.95-6.99 (1H, m), 7.10-7.22 (5H, m), 7.52 (1H, dd, J = 8.7,
5.5 Hz), 7.97 (1H, d, J = 16.0 Hz).

9(%e)

" oY

OH

CO,Et

"H-NMR (CDCl;) 6 1.11 (6H, s), 1.24 (3H, t, J = 7.2 Hz), 1.42
(3H, d, J = 6.0 Hz), 1.67 (2H, d, J = 6.0 Hz), 2.50-2.64 (6H,
m), 2.72 (1H, dd, J = 11.9, 4.1 Hz), 2.92 (2H, t, J = 8.0 Hz),
3.06 (2H, dd, J = 14.4, 7.1 Hz), 3.29-3.34 (2H, m), 3.73-3.78
(1H, m), 4.13 (2H, q, J = 7.2 Hz), 4.71-4.72 (1H, m), 6.88 (1H,
td, J = 8.3, 2.8 Hz), 7.10-7.15 (6H, m).

9(9f)

OH

CO.H

'H-NMR (CDCh) &: 1.41-1.45 (9H, m), 2.00-2.04 (3H, m),
2.43-2.45 (2H, m), 2.63-2.66 (3H, m), 3.01-3.14 (6H, m),
3.55-3.57 (1H, m), 3.65-3.67 (1H, m), 4.14 (1H, br s), 4.97-
5.00 (1H, m), 6.88-6.90 (1H, m), 6.94-6.96 (1H, m), 7.09-7.17

. (S6H, m).

10(10a)

TH-NMR (CDCls) &: 2.63 (3H, s), 7.43-7.51 (2H, m), 7.76 (1H,
dd, J=7.6, 1.7 Hz).

01 0 B 11-1-NMVR (CDCI3) 5: 0.99 (3H, t, J = 7.8 Hz), 1.62-1.81 (2H, m,
2.53- 2.59 (1H, n), 2.75-2.82 (1H, n), 3.12-3.18 (1H, ), 3.29 (1H dd, J =
11.2, 5.7 Hz), 3.62 (1H, dd, J = 11.5, 3.2 Hz), 4.59-4.69 (1H, n), 6.83-
6.90 (1H, m), 7.17-7.22 (1H, n), 7.44-7550 (1H, n). 4(4c)-35 . 0 01 0 COREt
11-1-NVR (CDCI3) 5: 0.93 (3H, .t, J :8.9+t),1.35(3H t, J =71 He),
1.62-1.87 (2H, ), 2.49-2.58 (1H, ), 2.72-2.84 (111, m),. 3.10- 3 31 (2H
rr),3__‘_’2’27n(1l—l m,4.27 (2H g, 1:71H7) Aﬁﬁ£1H i, 2 Hz),
6. J (< Tt G%"LQJ! P T éz”i 17%?9 7. 60
( (141)296 A l-él;?»O(H-Z'NNRJ- 5. 0.99
( 326% 2!"{[? H”g% m)4 (2H2~’TI_§ g'%l- t, J
= y ] . 4#(1 dlf O H )(%?3 Z)-L 1'21 )
3. M, 7.01-7.07 &sit4 n) | 7. 23- 35 (2H .
4 HMRACoEE ) R St gy =77 )Jzzg"l H35
( 1.63- 1 86 n)m)1 2!-4515 é‘ﬂ'ks(iﬁm) 56 (sifi t, J =
(3% «&4 ) Hm)d@536]7:¢1l-%rm2),611- 28
"ﬁ) 4.61-4. Eﬁfgz )JBQ-,mo ;5-2) %’&13 Hrni‘ni;rzzﬂ Hz) ,
7 40 (2H m, 1F7m 1 4h) - 36
3H, ,J = 7 8 rz) 1 68 1 77 (2H m,
( 11
5116511 (ﬂ5n'ﬁ)6lﬁﬁ-9§7 (iH 6\67@41(|+H dg, J = =3s 6. 4
337”"2)(72“51(1”#’ '49(7@62)"’2)36 0 4001 COZ
(CDC-3)-%6:BO._ (3H t _J= A 3 Hz) 1.34 (3H_t_J= 7 1 Hz)
1. .73 (1H, ), 1.76-1.88 (1H, 1), 2.35 (3H s), 2.49-2.52 (1H ), 2.74
( J= 4.6 Hz), 3.10-3.15 (1H, n), 3.24 (1H, dd, J = 11.0, 6.0 Hz),
3. [ q J=11.2, 3.0 Hz), 4.27 (2H, q,J= 7.2 Hz), 4.61 (1H t, J=6.6
He), 6. 32001RE7d, 3= 15.6 Hz), 7.20 (iH. d, J= 7.8 Hz). 7.31- 7.38 (2H ),
d, Jfr %54945?) [0072] [Table 28] 4(4b)-37 00'.10 Br OMVe ' H NMR
@pP- 95 (31 THAMR DR ©: yi 1H,
-2.77 311)37!&)27&(3!—!83 MH;) 3nr)531631r55€)é3ﬂ-,



dd, J= 11.5, 3.2 Hz),

3.90 (3H, s),

4.78 (1H, dd, J= 7.3, 5.0 Hz),

6.80-6.84 (1H, n), 7.06-7.11 (1H, m), 7.26-7.32 (1H m). 4(4c)-37 CYl,,, v
0 OVe OOREt 'H-NVR (CDC13) b: 0.96 (3H, t, J= 7.4 Hz), 1.35 (3H, t, J= 7.2
Hz), 1.65- 1.85 (2H, nm), 2.50-2.54 (1H. n), 2.72-2.76 (1H, n), 3.10-3.14
(1H m, 3.24 (1H, dd, J = 11.5, 5.7 Hz), 3.55 (1H, dd, J = 11.2, 3.2 Hz),
3.87 (3H, s), 4.27 (2H, q, J= 7.4 Hz), 4.63-4.68 (1H, ), 6.56 (1H, d, J=
16.0 FE)HWﬁEES (1H_d. J= 8.0 Hz). 7.12 (1H d_J =69 Hr). 7.33 (1H t,
J="8.0 HZJU%7[90 (IH, d, J= 16.0 Hz) 3 So}?i%; J 2ﬁ2>§$%|3) 6:
1.00 (3H, t, J dHz), 1.63-1.82 (Md,nm%?c{” %AZ ' ,‘ﬂ}sﬂm éf 1K, m,
2.75 (1K, t, )L g Hz), 3.11-3.16(1K, m), 3.29 (1H dd, J= 11.5 5.7 Hz),
3.58 (1H, dd, [JZ115, 3.2 Hz), 4.78 (1H g, J= 7.8 Hz), 7.15 (1H d,| J=
7.8 Hz) ,[qgaokPt 732y 2H—m—A{#c) =38 T ¥ chen 5.4 4ot d“ l 'bnt“)'"zlég e b
0.93 (3H, t, J= 1.35 (3H, t,4$2:|—E)17 z tJ 4466, 3.13-318 (1H1H, 3.33)|,
1-.71-1.[83 (1l 2.35 (3H, s), 2.4% H}iﬁ%z ﬁ 5.2 r),
3.08- 3. 13( 1K, 19 (1H, dd, J= 11 275 na;ggﬁﬁ) i s '% ks %rd 11. 5,
3.0 Hz),L4 29 ,,1:7'«1H7)4'31(1H dd, J = 50Hz\595
(1H, d, J= 16. ), 7.14 (1H, d, J= 7.3 Hz), 7. 21 7.29 (lH m, 7.33 (1H
d, J=7.3 Hz), 7.86(1H d, J= 16.0 Hz). 4(4b)-39 0?-?,.<i a C 11-1-NWR
(CDCl 3) b; Q% 3H J =7.3 H), 1.63-1.76 (2H, m), 2.56 (1H, dd, J=
4.8, 2.5 t¥° 7 t, J = 4.8 Hz), 3.11-3.15 (1H m, 3.27 (1H, dd, J
= 11.5, 6.0 Hz lléﬂ , dd, J = 11.5, 2.8 Hz), 4.62 (1H t, J =6.0 He),
7. 30 (1H=56ed 3 3z 36 (iR wE:Cl 3900 JL 790 jc) - 39
11-i - NVR (CDC H t, J= }tBZlejd&JSfifﬁHw tm(ﬂ¢m1Ji4H%? 1. 60-
1.69 (1H, m, H.m, 2.9 1i g 0 ifﬁ% 203597 (1H,
t, J =4.8 Hz -3.163.22 ", .., T ffé) g :ﬁgq'i 4,%%@’{ o 2753‘?12 11. 2,
.6.2 Hz)|, 3.63 t dd, J = 11.2, zvs:msz)J usr@??(ezm,d o= 7.9z 7H7 (1H, Hzl) . 4.63
(1H,, J|=6.4 (1H d, J =818 W), 7.28-7.36 (2H. m. 7./94
( 1H d JIO(-l-OeleS "H-NMR (CDCl;) 6 1.11 (6H, s), 1.35 BH, t, v = 7.1 Hz). 1.40
! ! ) T (3H, d, /=6.4 Hz), 1.68 (2H, d, J = 6.0 Hz), 2.50-2.64 (4H, m),
M 2.70 (1H, dd, J = 11.9, 4.1 Hz), 3.04-3.08 (2H, m), 3.24-3.29
O/Y\N - (2H, m), 3.70-3.72 (1H, m), 4.29 (2H, q, J = 7.1 Hz), 4.69 (1H,
: oy H d, J = 6.4 Hz), 599 (1H, d, J = 16.5 Hz), 7.11-7.16 (4H, m),
| 7.46 (1H,t, J=78Hz), 762 (1H,d, J=7.8 Hz), 7.74 (1H,d, J
CF, =7.8Hz),7.86 (1H, d, J = 16.4 Hz).
CO,Et
10(10f) TH-NMR (CDCl;) &: 1.11 (6H, ), 1.29 (3H, t, J = 7.2 Hz), 1.46
X/@ (3H, d. J = 6.4 Hz), 1.68 (2H, d, J = 6.0 Hz), 2.54-2.62 (6H, m),
2.71 (1H, dd, J = 1.7, 3.9 Hz), 3.04-3.08 (3H, m), 3.15-3.17
O N (1H, m), 3.26 (1H, dd, J = 9.4, 4.4 Hz), 3.33-3.35 (1H, m), 3.72-
OH H : 3.75 (1H, m), 4.18 (2H, q, J = 7.2 Hz), 4.81 (1H, d, J = 6.4 Hz),
7.11-7.14 (4H, m), 7.35 (1H, t, J = 7.8 Hz), 7.57 (1H, d, J = 7.8
CF, CO,Et Hz), 7.70 (1H, d, J= 7.8 Hz).
10(10g) _ "H-NMR (CDCh) 0. 1.44-1.46 (QH, m), 2.00-2.12 (2H, m), 2.44-
2.48 (1H, m), 2.58-2.69 (4H, m), 3.05-3.11 (5H, m), 3.26-3.31
S R A e
m), 7.10-7. ,m), £.27-1. , M), 7.42-1. , m),
on H 7.56 (1H, d, J = 7.8 Hz).
CFs CO,H
1(11a) 3) TH-NMR (CDCl,) &: 2.65 (3H, s), 7.53 (iH, d, J = 7.8 Hz), 7.64
: Il (1H, d, J = 7.3 Hz), 7.88 (1H, s).
- | FsC Br
11(11b) "H-NMR (CDClk) &: 1.50 (3H, d, J = 6.4 Hz), 2.02 (1H, d, J =
3.7 Hz), 5.26-5.27 (1H, m), 7.61 (1H, d, J = 8.3 Hz), 7.75 (1H,
/@fLOH d, J=8.3H2), 7.78 (1H, s).
F3C Br
11(11c) "H-NMR (CDCly) 6: 1.44 (3H, d, J = 6.4 Hz), 2.58-2.59 (1H, m),
2.78-2.79 (1H, m), 3.14-3.16 (1H, m), 3.31 (1H, dd, J = 11.5,
O/Yc‘) 6.0 Hz), 3.63 (1H, dd, J = 11.5, 2.8 Hz), 4.92 (1H, q, J = 6.4
Ec . Hz), 7.63 (2H, g, J = 8.4 Hz), 7.79 (1H, s).
3 =

[0054]



|  COREt 4(4b)-40 11-1-NMR (CDCI3) 6: 0.99 (3H t, J = 6.6 Hz),
1.63-1.81 (2H, m), 2.53-2.57 (1H, m), 2.75-2.80 (1H, m, 3.12-3.18 (1H,
m, 3.27 (1H, dd, J = 11.5, 6.0 CI0 Hz), 3.62 (1H dd, J = 11.5, 3.2 Hz),
4.63-4.68 (1H, m, 7.11 (1H, dd, J = -8 0 5.7, 3.0 Hz), 7.44 (2H, dd, J =
5.7, 3.0 Hz). Br 4(4c)-40 11-1-NWR (CDCI3) 6: 0.92 (3H, t, J = 8.7 Hz),
1.34 (3H, t, J =7.3 Hz), 1.58- 1.86 (2H, m), 2.49-2.54 (1H, m),
2.72-2.81(1H, 'r‘r) 3.10-3.19 (1H, m, CO/?.(:i 3.20-3.28 (1H, m), 3.62
(1H, dd, J= 11.2, 2.1 Hz), 4.27 (2H, q, J=7.3 Hz), O io 4.63 (1H, t, J
6.4 Hz), B 31 kTﬁlPleH llﬂ: 16 0 Hz), 7.22-7.30(1K,_m, 7.43- 7,52 (2H m,

11(14d) _ "H-NMR (CDCl,) 5: 1.35 (3H, t, J = 7.2 Hz), 1.46 (3H, d, J
8.00 (1h,"; :Ljif(tz = 6.4 Hz), 2.55 (1H, dd, J = 5.0, 2.8 Hz), 2.78 (14, £, J =
-4.6 Hz), 3.15-3.17 (1H, m), 3.28 (1H, dd, J = 11.2, 6.2

Hz), 3.63 (1H, dd, J = 11.2, 3.0 Hz), 4.29 (2H, q, J= 7.2
Hz), 4.93 (1H, q, J = 6.4 Hz), 6.40 (1H, d, J = 16.0 Hz),

CO,Et 7.64-7.65 (2H, m), 7.76 (1H, s), 8.04 (1H, d, J = 16.0 Hz).

11(11e) 'H-NMR (CDCly) &: 1.11 (6H, s), 1.35 (3H, t, J = 7.2 Hz),
1.45 (3H, d, J = 6.4 Hz), 1.68 (2H, d, J = 6.0 Hz), 2.52-
2.64 (4H, m), 2.73 (1H, dd, J = 11.5, 4.1 Hz), 3.06 (2H,
dd, J = 14.4, 7.1 Hz), 3.34-3.39 (2H, m), 3.74-3.76 (1H,
m), 4.28 (2H, q, J=7.2 Hz), 4.86 (1H, q, J = 6.4 Hz), 6.39
(1H, d, J=15.6 Hz), 7.11-7.14 (4H, m), 7.62-7.63 (2H, m),
7.76 (1H, s), 8.04 (1H, d, J = 15.6 Hz).

COzEt :

TH-NMR (CDCI3) 6: 1.10 (6H, ), 1.24 (3H, t, J = 7.3 Hz),

X/@ 1.45 (3H, d, J = 6.4 Hz), 1.67 (2H, d, J = 6.0 Hz), 2.50-

2.65 (6H, m), 2.71 (1H, dd, J = 11.5, 4.1 Hz), 3.00-3.10

/Y\ﬂ (4H, m), 3.28-3.36 (2H, m), 3.73-3.76 (1H, m), 4.14 (2H,

OH Q. J=7.3Hz), 4.80 (1H, d, J = 6.4 Hz), 7.10-7.18 (4H, m),

FsC 7.41 (1H, s), 7.49 (1H, d, J = 8.3 Hz), 7.57 (1H, d, J = 8.3
Hz).

11(111)

CO,Et
11(11g) TH-NMR (CDCl,) 5: 1.41 (3H, s), 1.43 (3H, s), 1.47 (3H, d,
J = 6.4 Hz), 2.00-2.04 (2H, m), 2.44-2.46 (2H, m), 2.63-
2.65 (3H, m), 2.99-3.14 (6H, m), 3.57-3.60 (1H, m), 3.67-
N

3.69 (1H, m), 4.13-4.18 (1H, m), 5.03-5.05 (1H, m), 7.09-

FC OH H . 7.10 (4H, m), 7.36 (1H, d, J = 8.3 Hz), 7.41-7.43 (2H, m).
3

COH

12(12a) ' "H-NMR (CDCly) 5: 0.69 (2H, t, J = 6.7 Hz), 1.22-1.28
(2H, m), 1.87 (2H, d, J = 7.6 Hz), 2.62 (2H, dd, J = 154,
7.3 Hz), 2.76-2.84 (1H, m), 3.20 (2H, dd, J = 15.2, 7.7

Hz), 7.09-7.12 (2H, m), 7.14-7.18 (2H, m), 8.30 (2H, br s).

"H-NMR (CDCls) 3: 0.35-0.40 (2H, m), 0.52-0.56 (2H, rﬁ),
1.35 (3H, d, J = 6.3 Hz), 1.52 (1H, dd, J = 14.6, 6.6 H2)

HzNj 7\/ :
12(12b)
Z/@ 1.74 (1H, dd, J = 14.6, 6.0 Hz), 2.60-2.68 (4H, m), 2.64
O/Y\N (3H,'s), 2.77 (1H, dd, J = 12.0, 4.0 Hz), 3.02-3.08 (2H, m),
dn H 3.13 (1H, dd, J = 9.5, 6.0 Hz), 3.19 (1H, dd, J = 9.2, 46
Hz), 3.63-3.67 (1H, m), 3.92 (3H, s), 4.47 (1H, q, J = 6.3
0 o Hz), 7.11-7.20 (7H, m), 7.29 (1H, td, J = 7.6, 1.5 Hz), 7.38
~ (1H, td, J = 7.7, 1.1 Hz), 7.55 (1H, d, J = 6.3 Hz), 7.95
0 _

(1H, d, J = 8.0 Hz).

[0055]

12(12¢) 'H-NMR (CDCl,) &: 0.51-0.60 (2H, m), 0.93-1.01 (2H, m),
) 1.33 (3H, d, J = 6.4 Hz), 1.59 (1H, dd, J = 14.7, 6.9 Hz),
1.92 (1H, dd, J = 14.7, 5.5 Hz), 2.54 (3H, s), 2.60-2.71

N

(3H, m), 2.85 (1H, dd, J = 11.9, 8.7 Hz), 3.04 (1H; dd, J =
12.2, 3.4 Hz), 3.07-3.14 (2H, m), 3.21-3.29 (2H, m), 3.92-
3.98 (1H, m), 4.41 (2H, br s), 4.53 (1H, q, J = 6.3 Hz),
7.05-7.07 (2H, m), 7.10-7.13 (2H, m), 7.14-7.17 (3H, m),
7.28 (1H,t, J = 8.3 Hz), 7.38 (1H, t, J = 7.6 Hz), 7.54 (1H,
d, J=6.9 Hz), 7.85 (1H, d, J = 8.3 Hz).




CO2Et [0073] [Table 29] 4(4b)- 41 11-1-NWMR (CDCI3) 6: 0.97 (3H, t, J =
7.4 Hz), 1.64-1.78 (2H, m, 2.54-2.57 (1H, m, 2. 74-2: 77 (1H, m, _
'3.09-3.16 (1H, m), 3.27 (1H dd, J = 11.5, 4.9 0,--i Hz), 3.58 (1H, dd, J
= 11.5, 3.4 Hz), 4.64-4.68 (1H, m, 7.82 (1H, dd, J = 0 8.6, 1.7 Hz), 7.39
(1171, d, J = 8.0 Hz), 7.52-7.55 (1H, m). CIBr 4(4c)- 11-1-NWR (CDCI 3)
5. 0.90 (3H, t, J =7.3 H), 1.34 (3H, t, J =7.1 H), 159 41 1.73 (1H,
n),173-13(87(1H m; 2 50-2 54 (1H, 2 c2:2807(1H , og{lOIP
D - 1.4
3.00-3. 16°(%H| m, 3.22(1K dd, J= 10.] G?M F %51 %Eg%% 72 75(12 1, 5.0
Hz), 4.28 (2H, ’7\<%Hz) 4.59- 4. 66 JEhlelHzn) 133 ,dd =41415.6 Cl
Hz), 7.31-7.44( 7.49-7.52 (1H, n¥ g'ﬁﬁd u=11;g|=341+5> 1615 9, J =CORE
4(4b)- |11-1-NMWR (ClfCi 3) 5 100 (3H t, JHz; 6hs BrId)= 154 hB Tigr S A b |
2.54-2.61 42 (2H, ddd, J = 12.7, 7e1st)
O\/ .
0
13(13b) "H-NMR (CDCl3) &: 1.10 (6H, s), 1.26 (3H, t, J = 7.2 Hz),
X/@ 1.42 (3H, d, J = 6.3 Hz), 1.66 (2H, d, J = 6.3 Hz), 2.46-
2.63 (8H, m), 2.69 (1H, dd, J = 11 5, 4.0 Hz), 3.03-3.08
(o] N (3H, m), 3.31 (1H, d, J = 5.7 Hz), 3.73-3.78 (1H, m), 4.15
on H (2H, q, J = 6.7 Hz), 4.73 (1H, q, J = 6.3 Hz), 6.03 (1H, dt,
| J =157, 6.7 H2), 6.74 (1H, d, J = 15.5 H2), 7.10-7.13
(3H, m), 7.14-7.17 (2H, m), 7.22 (1H, ddd, J = 12.6, 7.4,
1.7 Hz), 7.36-7.39 (2H, m).
0\/
(o]
13(13c) "TH-NMR (CDCls) 8: 1.10 (6H, s), 1.25 (3H, t, J = 7.2 Hz),
X/@ 1.43 (3H, d, J = 6.9 Hz), 1.57-1.75 (6H, m), 2.33 (2H, t, J
= 7.4 Hz), 2.49-2.55 (2H, m), 2.56-2.65 (4H, m), 2.69 (1H,
O/Y\N dd, J = 12.0, 4.0 Hz), 3.05 (2H, dd, J = 14.6, 7.2 Hz),
on H 3.25-3.32 (2H, m), 3.72-3.77 (1H, m), 4.12 (2H, q, J = 7.3
Hz), 4.72 (1H, q, J = 6.5 Hz), 7.10-7.12 (3H, m), 7.14-7.23
(4H, m), 7.42 (1H, dd, J= 7.4, 1.7 Hz).
0\/
(o]
13(13d) "H-NMR (CDCly) 6: 1.31 (6H, d, J = 5.2 Hz), 1.36-1.38
X/@ (1H, m), 1.40 (3H, d, J = 6.3 Hz), 1.47-1.57 (2H, br m),
1.63-1.74 (2H, br m), 1.87 (2H, t, J = 6.0 Hz), 2.17 (1H,
O/Y\N dq. J = 14.6, 4.1 Hz), 2.33 (1H, dg, J = 14.7, 4.0 Hz),
OH H : 2.41-2.50 (2H, m), 2.53-2.59 (2H, m), 2.65-2.71 (1H, m),
2.84 (1H, dd, J = 12.3, 10.0 Hz), 3.00-3.09 (3H, m), 3.30
(1H, dd, J = 10.9, 8.6 Hz), 3.56 (1H, dd, J = 10.6, 5.4 Hz),
4.26-4.31 (1H, m), 4.77 (1H, g, J = 6.3 Hz), 7.08 (1H, dd,
OH J=74,17Hz), 7.11-7.20 (6H, m), 7.35 (1H, dd, J = 7.4,
1.7 Hz).
o)
[0056]
[Table 13] .
14(14a) "H-NMR (CDCl3) &: 1.35 (3H, t, J = 7.2 Hz), 1.46 (3H. d, J
= 6.3 Hz), 2.53 (1H, dd, J = 5.2, 2.9 Hz), 2.76 (1H, t, J=
4.6 Hz), 3.15 (1H, td, J = 6.6, 2.9 Hz), 329(1H dd, J=
0/\<(‘) 11.2, 6.0 Hz), 3.59 (1H, dd, J = 11.5, 2.9 Hz), 4.28 (2H, q,
J=71Hz), 489 (1H,q,J=6.5Hz), 6.33 (1H,d, J=15.5
| Hz), 7.29 (1H, t, J = 7.4 Hz), 7.40 (1H, t, J = 7.7 Hz), 7.49
o\/ (1H,d, J= 80Hz)754(1HdJ 8.0 Hz), 8.09 (1H, d, J
=15.5 Hz).
o} .
14(14b) TH-NMR (CDCls) &: 0.36-0.40 (2H, m), 0.54-0.58 (2H, m),

1.34 (2H, t, J = 7.2 Hz), 1.44 (3H, d, J = 6.3 Hz), 1.49-
1.58 (2H, m), 1.74 (1H, dd, J = 14.6, 6.0 Hz), 2.62-2.69
(4H, m), 2.82 (1H, dd, J = 12.0, 4.0 Hz), 3.02-3.10 (2H,
m), 3.30-3.35 (2H, m), 3.72-3.76 (1H, m), 4.26 (2H, q, J =
7.3 Hz), 4.81 (1H, q, J = 6.5 Hz), 6.32 (1H, d, J = 16.0
Hz), 7.10-7.14 (2H, m), 7.17-7.19 (2H, m), 7.25-7.28 (1H,
m), 7.36 (1H, t, J = 8.0 Hz), 7.45 (1H, d, J = 9.2 Hz), 7.52
(1H,d, J=7.4 Hz), 8.08 (1H, d, J = 16.0 Hz).




(1H, m), 2.74-2.78 (1H, ), 3.10-3.18 (1H, n), 3.25-3.32 (1H, n), 3.58-3.64
(1H ). 4.73-4.79 (1H ). 7.25-7.31 (1H ). 7.34-7.41 (2H ). 0CK)
Br .. C. 4(4c)- 11-1-NVR (CDCI3) 6: 0.94 (3H t, J = 7.3 Hz), 1.36 (3H,
t, J =7.1H), 1.57- 42 1.82 (2H, n)ng 2.49-2.54 (1H, n), 2.74 (1H, t, J =
4.4 Hz), 3.07-3.13 (1H, n), Or-414 10 0 3.18 (lH dd, J = 11.0, 6.0 H),
3.55(1H, dd, J= 11.5, 2.8 Hz), 4.30(2H, q, J = 7.0 Hz), 4.51-4.57 (1H m,
6. 15 (1|‘L1 r114 ] :16'§H7) 7'-20(1H (‘l 1 _(C I)7 'g§6|—|072 73':.(1H d
7.3 Hz), %2 (1H, d, J = 7.3 H2 77 1@\1 tajsﬁzﬂ'z)-uaig:ﬂ'%) Wast) 52- CO2Et
4(4b)-" | HNMR (CDCI3) 5: O. 3M1s - (48140 Ha) 2.57 LHld - 1. 24
(1H o U= 7923Ha262269@Hnﬂ2800Hde—H7
’ H 4.3 Hz), 2.96 (2H, dd, J = 8.6, 7.4 Hz), 3.02-3.10 (2H, m),
OH 3.28-3.29 (2H, m), 3.71-3.76 (1H, m), 4.13 (2H, g, J = 7.1
o Hz), 4.73 (1H, q, J = 6.3 Hz), 7.11-7.15 (3H, m), 7.16-7.22
~ (4H, m), 7.41 (1H, dd, J=7.4, 1.7 Hz).
: 0
a(14d) "H-NMR (CDCl) & 0.50-0.54 (1H, m), 0.56-0.60 (1H, m), |
0.93-0.97 (1H, m), 1.00-1.04 (1H, m), 1.47 (3H, d, J = 6.3
Z/@ Hz), 1.64 (1H, dd, J = 14.6, 7.2 Hz), 1.83 (1H, dd, J =
o™ N 14.9, 6.3 Hz), 2.47 (2H, t, J = 7.7 Hz), 2.58-2.66 (4H, m),
L, H 2.91-3.06 (4H, m), 3.11 (2H, dd, J = 14.0, 6.0 Hz), 3.48
(1H, dd, J = 10.9, 5.2 Hz), 3.60 (1H, dd, J = 10.3, 5.2 Hz)
oH 3.94-3.99 (1H, m), 4.93 (1H, g, J = 6.5 Hz), 7.08-7.12 (2H
m), 7.13-7.20 (5H, m), 7.32-7.34 (1H, m).
o

[0057]

As intermediates for producing the compounds of the
Examples, the following compounds were produced. The
production was performed according to thé production steps
of Example 4. Specifically, the Example 4(4a)-2 described
below indicates that the production is carried out
accbrding to the same steps as Example 4(4a). The other
compounds described with a number behind the hyphen
indicate that the compounds are produced according to the
same steps as those described in the Example on which they

are based.

[0058]
[Table 14]
Example | Structure Data
No.
4(4a)-2 "H-NMR (CDCly) 6. 1.47 (3H, d, J = 6.0 Hz), 1.94-1.98 (1H, m), 3.81 (3H,
MeO s), 5.15-5.23 (1H, m), 6.69 (1H, dd, J = 8.7, 3.2 Hz), 7.16 (1H, d, J= 3.2
OH Hz), 7.39 (1H, d, J = 8.7 Hz). Optical purity: 95.6%ee
Br
4(4b)-2 "H-NMR (CDCls) 8: 1.43 (3H, dd, J = 6.4, 2.8 Hz), 2.57-2.61 (1H, m), 2.76-
2.80 (1H, m), 3.12-3.19 (1H, m), 3.29-3.36 (1H, m), 3.60-3.65 (1H, m), 3.81
MeO 07N\ | (3H, 5), 4.80-4.87 (1H, m), 6.71 (1H, dt, J = 8.7, 2.8 Hz), 7.07 (1H, t, J =
i O | 28Hz), 7.40 (1H, dd, J=8.7, 2.8 Hz).
Br




43 m), 2.58 (1H, dd,. J = 4.6, 2.6 Hz), 2.78 (1H, t, J = 4.6 Hz),
3.11-3.16 (1H, ), 3.34 (1H dd, J = 11.2, 5.4 Hz), 3.54 (1H, dd, J =
11.2, 3.7 Hz), 4.45 .h.10 (1160 (1H, d, J = 6.9 Hz), 7.12-7.16 (1H, m),
7.35 (1H, t, 3 = 7.4 Hz), 7.51-7.54 (2, M. B 94 4(4c)- 43V - 0
110...."....<-1 1 CREt 11-1-NMWR (CDCI3) 6:0.23-0.30 (1H, n), 0.41-0.50
(2H, n, 0.60-0.67 (1H m, 1.17-1.24 (1H m, 1 35 (3H, t, J = 7.2 H),
2.61 (1|—I dd ] —AQ, ?Rl—b)r ?76 78 (1H 3.11-13 1R(1H m 3 9

(1H, dd, %992 11.
M, 4.27 (2H
7.37-7.42 (1H
(1H, d, |J = 15.
(4H ny, 1.18-1.
n), 3.10-3 14 (
11,2, 3/4%%)
7.32-7.36 (1H,
Or. 4%1|0 CORE

Jgﬁa g himﬁ;?;%m“ﬁi, s ety g; T gn 5”%5’?{ 1H
_aifglzz) eif;sz (H, =, 15115771-12 z), 3J 8t 6s,_)H724 s ql;i— ,14
St b ole N{E By S e B

1H, dd J = 4.9, 6 Hz), 2.73-2.75 (1H
d = 11.2 4§ ?R?(1Hdd1—

-n; Dol 41@4&% P woi%Fﬁaﬁﬁi*

). 7.44 (0034} 8.5 Haalobteal R0Y: gzﬂs("/&e) -

4(db)-3 "H-NMR (CDCl;) &: 1.41 (3H, d, J = 6.3 Hz), 2.54-2.57 (1H, m), 2.75-2.78
(1H, m), 3.10-3.16 (1H, m), 3.30 (1H, dd, J = 11.9, 6.0 Hz), 3.56 (1H, dd, J
=11.9, 3.2 Hz), 3.80 (3H, s), 4.84 (1H, q, J = 6.3 Hz), 6.91 (1H, dd, J= 8.7,

2.8Hz),7.06 (1H, d, J=1.8 Hz), 7.40 (1H, d, J = 8.7 Hz).

MeO Br .
3403 "H-NMR (CDCly) 5 1.35 (3H, §, J= 7.3 Hz), 1.45 (31, 4, J = 6.9 Hz) 2.51-
2.54 (1H, m), 2.74-2.78 (1H, m), 3.11-3.17 (1H, m), 3.24-3.30 (1H, m),
O’\<(|) 3.53-3.59 (1H, m), 3.83 (3H, 5), 4.254.32 (2H, m). 4.83 (1H. g, J = 6.4 Hz),
6.32 (1H, d, J = 15.6 Hz), 6.96 (1H, d, J = 8.3 Hz), 7.03 (1H, 5), 7.40 (1H,

MeO | d,J = 7.3 Hz), 8.08 (1H, d, J = 15.6 Hz).

CO,Et

4(4a)-4 'H-NMR (CDCly) 8. 1.48 (3H, d, J = 6.3 Hz), 1.98-2.02 (1H, m), 3.90 (3H,
. 8), 5.27-5.36 (1H, m), 6.83 (1H, dd, J = 7.9, 1.5 Hz), 7.22 (1H, dd, J = 7.9,
OH 1.5 Hz), 7.31 (1H, t, J = 7.9 Hz2). Optical purity: 95.1%ee

Br
OMe

[0059]

[Table 15]
4(4b)-4 "H-NMR (CDCl) 6: 1.43 (3H, d, J = 6.4 Hz), 2.56 (1H, dd, J = 4.9, 2.7 Hz),
2.77 (1H, t, J = 4.5 Hz), 3.11-3.18 (1H, m), 3.31 (1H, dd, J = 11.2, 5.9 Hz),
0/\<c1) 3.59 (1H, dd, J = 11.2, 3.2 Hz), 3.90 (3H, s), 4.96 (1H, q, J = 6.4 Hz), 6.82
(1H,d, J=7.9 Hz), 7.13 (1H, d, J = 7.9 Hz), 7.31 (1H, t, J = 7.9 Hz).

Br
) OMe . : .

4(4c)-4 | "TH-NMR (CDCl;) 5: 1.35 (3H, t, J = 72 z), 1
/\<] (1H, dd, J = 5.1, 2.7 Hz), 2.75 (1H, t, J = 4.6 Hz), 3.11-3.15 (1H, m), 3.26
0 0 (1H, dd, J=11.2, 5.9 Hz), 3.53 (1H, dd, J = 11.2, 2.7 Hz), 3.87 (3H, 5), 4.27
(2H, q, J=7.2 Hz), 4.88 (1H, q, J= 6.4 Hz), 6.52 (1H, d, J = 16.1 Hz), 6.85
| (1H, d, J=8.0 Hz), 7.16 (1H, d, J = 8.0 Hz), 7.34 (1H, t, J = 8.0 Hz), 7.88

(1H, d, J=16.1 Hz).
CO,Et

4(4a)-5 TH-NMR (CDCl,) 8: 1.46 (3H, d, J = 6.4 Hz), 1.9 9 (1H, d, J = 3.2 Hz), 3.89
F (3H, s), 5.25-5.32 (1H, m), 6.57 (1H, dd, J=10.1, 2.7 Hz), 6.99 (1H, dd, J =
OH 9.7, 2.7 Hz). Optical purity: 97.2%ee

Hz), 1.46 (3H, d, J = 6.4 Hz), 2.53

OMe

Br

OMe
4(4b)-5 "H-NMR (CDCly) 8: 1.41 (3H,d, J=6.0 Hz), 2.56 (1H, dd, J = 5.2, 2.9 Hz),
F. 2.78 (1H, t, J = 4.6 Hz), 3.13-3.18 (1H, m), 3.29 (1H, dd, J = 11.5, 6.0 Hz),
O/\<] ( ) ( ) ( )

o 3.61 (1H, dd, J = 11.5, 3.4 Hz), 3.89 (3H, s), 4.94 (1H, q, J = 6.5 Hz), 6.57
(1H, dd, J = 9.7, 2.9 Hz), 6.88 (1H, dd, J = 9.2, 2.9 Hz).

Br
OMe




1H NMR (CDCI3) 6: 0.24-0.30 (1H, n), 0.41-0.52 (2H, m), 0.63-0.69 (1H m,
1.19-1.27(1H, m, 1.35(3H, t, J = 7.2 Hz), 2.50 (1H, dd, J = 4.9, 2.6 Hz),
2.74 (1H, t, J = 4.6 Hz), 3.13-3.17 (1H, ), 3.34 (1H, dd, J = 11.5, 6.0

Hz), 3.57 (1H, dd, J= 11.5, 3.4 Hz), 4120-4.30(3H, n), 6.34 (1H d, J =

16.0 Hz), 7.28-7.33 (1H, m), 7.37-7.41 (1H n), 7.47 (1H d, J = 8.0 Hz),
7.56 (1H, d, J= 6.9 Hz), 8.16(1H, d, J= 16.0 Hz). 4(4b)- 45 40 0' . 44" <c)
B 'HNVR(CDOI3) 6:1.58-1.62 (3. 0H m 251(05H dd 1=49 26 H),

9
6

2.65 (0./3M495dq, .2, 2.3 k")*'“"ﬁfc’f’gﬁg %1{7 ggﬁﬂ (A40H, ™,
3.35-3.42 (1.0H .’5‘0<%0.5Z”'d'“' 0% ob a2y &r i ITEHE BB 24, 9 =
11.5, 3.4 Hz), . |42m2"| a7 D1 He), Q€ (("ﬂ.q GH63 65(70'1@'-#115 1. OH,
n, 7.35 (1.0K S gipig” 103 2 E4REP0 il o 5 2 TIERR
(CDCl 3) 2'@1@3“’ ( C{B l\l;%? 3 149l 57 (39|9H rﬁl?d; 558) (0.5H, dd,
J = 5.2,|%%9% | H;L g z g gj—? n,
3.06 (0.]5H, s ,_Brmz)zéué g Ree ”21 = 181 A ta)
3.38 (0.{5H, dg 3.49 (05H dd, J:109 34HZ) 3.56
(0.5H, dd, J =+ 428(20H q,J=73Hz) 5.07- 5.15|(1. OH,
n, 6.2_6&4%@0}. L 7. %%07 09 (1 OH %H' 7.23- 7.28 I(?ls)f H m,
7.32-7. 3 ( &:gp 14 2) 3*0d3J “ZAPE L 1 NVR
(CDCI 3) |6: 1. 50- 1. lrhzss . 3 4::( Iiz) vadh (]9, 2.6
Hz), 2.98 (0.5H dgl = 4.8, 2 JE‘TGHZ*))71Z(1249~Q=729912)(71350H<1 ME3me, 11- 3. 16
(1.OH . 3.20-3.30 110K m) 3.47-3 55 (1.0H m, 526 (1.0H g, J =6.9
Hz), HZ) HNMR@@C :D) '203{"4(3"'(21t JJJ7 1::28167(3‘& —-ﬁ43'? ﬂ OH, d,
—_ Z
J = 8. )- 17(1H m) ‘33 ﬁt’ 1—"4‘1“{WH§67 gﬁ dd6 i?’g‘l 36
(3.0H Orr) B, QK= 73 Hz), 436 A -olu 4éla W sEd-d;H 2.70
(0.5H 12253 7?5(‘(“1" 01—73*!?)7363”0"5J33§)'8‘) (9! G, Jrr) ,
3.10-3. 1] . . ',J—109 6 3 Hz) 3 33 (0 5Hdd|J =
11.5, 4 8-3- 5244 Oy 4 27 {2 OH g3 =7 3 Hz}—4-991(0. 5H,
q, J .05 (0.5 qJ=6.7Hz),6.17(05HdJ:23Hz)
6. 21 (o 5H, d, J = 2.3 Hz), 7.14-7.19 (2.0H, 1), 7.34-7.38 (1.0H, ),
8. 46- 8. 54 do'l6@ﬁ m. 4(4b)- 47 C 111101 B O
[Table 16] | |
a(@a)7 H-NMR (CDCH) 5: 1.45 (3H, d, J = 6.3 Hz), 1.75 (1H, d, J = 4.0 Hz),
2.27 (3H, d, J = 2.3 Hz), 5.05-5.11 (1H, m), 7.21 (1H, d. J = 8.6 Hz),
OH 740 (1H, t, J=77 Hz). Optical purity: 94.0%ee
4(40)7 "H-NMR (CDCly) 5: 1.41 (3H, d, J= 6.3 Hz), 2.27 (3H. d, J = 2.3 Hz),
2.50-2.51 (1H, m), 2.76-2.78 (1H, m), 3.13-3.19 (2H. m), 3.61-3.66
(1H, m), 4.73 (1H, g, J = 6.3 Hz), 7.10 (1H, d, J = 9.2 Hz), 7.39 (1H, t,
J=77Hz). - ,
2@ T TH-NMR (CDGR) 5. 1.34 (3H, t, J= 7.2 Hz), 1.42 (3F. d, 7= 6.5 Fiz),
. 2.25 (3H, d, J = 2.3 Hz), 2.51 (1H, dd, J = 5.2, 2.3 Hz), 2.75-2.79 (1H,
m), 3.14-3.21 (2H, m). 3.62-3.67 (1H, m), 4.27 (2H. q, J = 7.2 Hz),
477 (1H, g, J = 6.5 Hz), 6.50 (1H, d, J = 16.0 Hz), 7.23 (1H, d, J= 7.7
Hz), 7.40 (1H, t, J = 7.7 Hz), 7.81 (1H, d, J = 16.0 Hz).
4(43)8 "H-NMR (CDCly) 5. 145 (B3H. 4 J= 6.3 Fiz) 2.03 (1H. 4 J= 4.0 ),
5.22-5.28 (1H, m), 7.65 (1H, dd, J = 8.0, 1.1 Hz), 7.76 (1H, d, J = 8.0
/@\)\OH Hz), 7.81 (1H, d, J = 1.1 Hz). Optical purity: 94.8%ee
NC Br
4(40)8 "H-NMR (CDCly) 5. 1.44 (3H, d, J = 6.4 Hz), 2.58-2.60 (1H, m), 2.76-
- - | 2.82 (1H, m), 3.13-3.19 (1H, m). 3.28-3.34 (1H. m), 3.62-3.67 (1H, m),
/©\/LO/\<(I) 4.90 (1H, q, J = 6.4 Hz), 7.64-7.67 (2H, m), 7.83 (1H. 5).
NC Br
448 } "H-NMR (CDCly) 5: 1.35 (3R, t. J = 7.1 Hz), 1.44 (3H, d, J = 6.5 Hz),
N 2.55 (1H, dd, J = 4.6, 2.9 Hz), 2.76-2.80 (1H, m), 3.13-3.18 (1H, m),
0" ™ | 326 (1H dd, J = 115 63 Hz), 3.65 (1H, dd, J = 1.5, 2.9 Hz), 429
Ne (2H, g, J= 7.1 Hz), 4.91 (1H, q, J = 6.5 Hz), 6.37 (1H. d, J = 16.0 Hz),
| 7.63-7.69 (2H, m), 7.79 (1H. 8), 7.97 (1H, d, J = 16.0 Hz).
CO,Et




1H NVR (CDCI3) 6:1.60-1.63 (3.0H n), 2.52 (0.5H dd, J= 5.2, 2.9 Hz),
2.67 (0.5H, dd, J = 5.2, 2.3 Hz), 2.75-2.79 (1.0H, rr) 3.12:3.15 (0.5H,

M. 3.17-3.20 (0.5H, ). 3.28 (0.5H, dd, J = 11.2, 6.3 Hz). 3.37 (0.5H, dd,
J=11.2, 4.6 Hz), 3.43 (0.5H, dd, J= 1gs 2, 3.7 Hz), 3.48 (0.5H, dd, J =
11.2, 3.7 Hz), 5.30-5.36 (1.0H m, 7.03-7.07 (1.0H m, 7.34 (1.0H d, J =
8.0 Hz), 7.50 (1.0H, d, J = 8.0 Hz). 95 [0075] [Table 31] 4(4c)-47 O /10
C31. 441-4743)1290 CODEL ' H NMR (mﬂéﬁmg- 1 Eé?gs%mogﬁ R,Ij: g“?l 4Hz) @Z)l 52-1.58
(3.0H, n 50 _(0.5H, |dd, J= b s g 2, 2.9
He) ARG 3 on3. 05| 3.5180 Hf. ol purt): 53 8ked0 (0. BH ¥dd* *97210. 9,
5.7 Hz),| 3.35 (0. J= 10/ 9, 4.6 Hz), 3.44 (O. 5H, dd, J= 11.5| 3.4
Hz), 3.52 (0.5HF Q¥ JBr 11.5,|3.4 Hz), 4.27 (2.0H, q, J = 7.1 Hz), .
5.27-5.3 HN_MR(dDC—'E)_JGL;I%dub)I-Ih‘g)I;f;{Hz.L,52751(-1K,~ﬂd(114U 5 2?) 7.37
1.0H, d z 1781H5m). FRIFTP, (1<) .
SCan) 4 (| PHE I TSR BT I
2.53 (0. , 2.66 (0.5H, dd,J= 5.0, 2.8 Hz), 2|78
(1.0H, I-DB/[R(CM"E ﬂf)4(ai—! 83=7bHz) 042 (3H, d, J = 6.9 Hz),

J131. .45 %55/“FL %%27)“8% MEY®). 714281 (M 33 (1, OH,
M. 4(4c ah B 6(13433{1;% J= 7.2
Hz), 1.5 . (lﬂ?EH?SEdzﬂ T J 2158 Hely ) 0.5H,

dd, J= 5 2 E5E(1.0H q, J = 4.6 Hz), 306310(05H rr)

31131b(UbH m-ddUdda(l.UH,nj,d:u(uﬁﬁ——ddﬁ—-—rr—z'&z
Hz), 3.60 (0.5H, dd, J= 11.5, 3.4 Hz), 4.27 (2.0H, q, J = 7.3 Hz),
5.06-5.14 (1.0H, m, 6.23 (1.0H, d, J= 15.5 Hz), 7.07-7.12 (1.0H, m,
7.28-7.32[(A6DH, m, 8.33-8.37 (1.0H, m. 4(4c)-49 0 O<lo CREt 'H NWR
(CDCI3) 5:1.25-1.28 (3H, m, 1.37-1.41 (3H, m), 2.46- 2 57 (4H, m,
2.76-2.80 (1H [(F#blg . 1213.17 (2H,_ m, 3.17-322 (1H , 3.59-3.64 (1H, m,

4.114. 18 %R, 4.70-4.77 (iH, Fz), B985BL 0. 6= BN 1H, ),

7.16 (1+4¢’ 57'1_ @7 Hz) | % ?ﬁﬁm ‘dﬁ @%}”ﬁ Y2 4¢A)-50 10
OVEOlOCOZEt 1l LINVR (CDCI3) 5:1.18-1.32 (3H, m), 1.39-1.48 (3H, 1

2. Bu-2.64 (1H rr),270279(1Hrr) 307323(4H, m,

q, J=

Q/

2.46-2.53 (3H,
3.38-3. 54 (bJ\QH, mF 381 (QH s}, 4 15 rgc?leS 21 4.85 (1H lq, J=
6.4 Hz),| %"8145, 91 (IH 6. 42| (Ao %Gﬁﬁ*ﬁ@fﬁ:ﬁ’ﬁgﬁﬁi“&f R M

7.04- 7.]16 (1H, /\7&31 (1H5.7 .. 36414@)!-J511i@éHﬁ4‘§0(19qJ 6.5 Hz), 6.62
(1H, td, J = 8.3, 2.9 Hz), 7.08-7.13 (1H, m).

4(4c)-10 "H-NMR (CDCls) &: 1.35 (3H, t, J = 7.1 Hz), 1.43 (3H, d, J = 6.3 Hz),
2.55 (1H, dd, J = 4.6, 2.6 Hz), 2.79 (1H, t, J = 4.6 Hz), 3.14-3.18 (1H,
m), 3.27 (1H, dd, J = 11.2, 6.0 Hz), 3.64 (1H, dd, J = 11.2, 2.9 Hz),
4.28 (2H, q, J = 7.1 Hz), 486 (1H, q, J = 6.3 Hz), 6.48 (1H, dd, J =
16.0, 1.7 Hz), 6.76-6.82 (1H, m), 708—7 12 (1H, m), 7.69 (1H, d, J =

16.0 Hz)

1H-NMR (CDCly) 8: 145 (3H, d, J=6.3 Hz), 2.00 (1H, d, J= 3.4 HZ),.

4(4a)-11
) 5.11-5.18 (1H, m), 7.43 (1H, d, J = 9.7 Hz), 7.56 (1H, d, J = 6.9 Hz).

“Optical purity: 94.0%ee

4(4b)-11 TH-NMR (CDCly) 6: 1.41 (3H, d, J = 6.3 Hz), 2.57 (1H, dd, /=48, 2.6
Hz), 2.79 (iH, t, J = 4,6 Hz), 3.13-3.17 (1H, m), 3.29 (1H, dd, J = 11.5,
5.7 Hz), 3.64 (1H, dd, J = 11.5, 2.9 Hz), 4.80 (1H, q, J = 6.3 Hz), 7.32

(1H,d, J=10.3 Hz), 7.57 (1H, d, J = 6.9 Hz).

4(4c)-11 "H-NMR (CDCls) 5 1.34 (3H, t, J = 7.3 Hz), 1.42 (3H, d, J = 6.
2.55 (1H, dd, J = 4.9, 2.6 Hz), 2.78 (1H, t, J = 4.6 Hz), 3.13-3.1
m), 3.27 (1H, dd, J = 11.5, 6.0 Hz), 3.64 (1H, dd, J = 11.5, 2.
o " 4.28 (2H, q, J = 7.3 Hz), 4.84 (1H, q, J = 6.3 Hz), 6.29 (1H, d, J
cl | Hz), 7.31 (1H, d, J = 10.3 Hz), 7.57 (1H, d, J = 7.4 Hz), 7.89 (1

= 16.0 Hz).

Hz
1H,
z),
16.0

,J

—_—
~

T

9
8
9
H

COEt




COOEt 'H NMR (CDCI3) 5:1.27 (3H, t, J= 7.2 Hz), 1.42 (3H, d, J= 6.4 Hz),
2.32 (3H, s), 2.45-2.51 (3H, ), 2.54 (2H, t, J= 6.4 Hz), 2.75 (1H t, J=
4.4 Hz), 3.11-3.16 (1H, m), 3.20(1H, dd, J= 11.0, 6.0 Hz), 3.56 (1H, dd, J=

11.0, 2.8 Hz), 4.15 (2H, q. J= 7.2 Hz)y, 4.76 (1H, q, J= 6.4 Hz), 6.03 (1H,
dt, J= 15.6, 6.6 Hz), 6.74 (1H, d, J=T5.6 Hz). 7.07 (1H, d, J= 8.3 Hz).
7.19(1H; s), 7.28 (1H, d, J=8.3 Hz) 4(4c)-52 s, 0 COOEt 11-1-NMR (CDC 3)
6: 1.27 (3H_t, J = 7.2 He), 1.42 (3H d, ) = 'Hz) 2.46-2.53 (3H, N,
2.56 (2f1#%; J= 6.1 Hz) c 6@@ 3/ o ELFReSR (HaIR3, 24
(1H, m, '3.54{F Hézb?,g‘t ”’J’D’?“ % ey 7Eq [ 8 OPtaL | 6. 1
Hz), 6.05 (1H| 6.73 (1H, d, J:15.6 Hz), 6.94|(1H,
dd, J= 10.3, 5 dd, J= 10.3, 2.8 Hz), 7.32-7.40 (1H,_|m.
96 [ Tablle-32} L .7 = 718 Hz),
1.40 (3H1sd, .DEZN(%RH(H . Bk 3R o m Sty ).
3.10-3.19 (1H tH;jms@%HZ@da- o &)G&ZQ&HJ—GGHZ)JBB 1.0,
2.5 Hz).| 4.14 5,477 20 1R Tl Fd T GDRL R (H). 98 ({H dt,
J= 11. 9,635 e 7.16
(1H m | 7735 75 (dd4 43:)2554 mHHNMRuhDG | 26
(3H, t, 3= &: aﬁq ) z-g'gsg (51-1,
m, 2.7 (1H, %IHd stz) (1Hf% 363 g (73 I, J =
10.8, 6.6 Hz) J &0)1(81 0o2=%6Hzby) . 4. 14 (2H, o, J= 7.1 Hz),
4.77(1H| g, J: B(1H |dt, J= 15.4, 7. o Hz) 6.72 (1H, d, =
6

15.4 Hz), 7.03 (2H, d, J= 4.6 Hz), 7.20 (1H, s). COOR 4(4c)-55 1H NVR
(CDCI3) 6: 1.26 (3H, t, J= 7.1 Hz), 1.42 (3H. d, J= 6.3 Hz),

[0062]

[Table 18]

4(4a)- TH-NMR (CDCl3) &: 1.41.(3H, t, J= 7.0 Hz), 1.47 (3H, d, J = 6.3 Hz),

13 ~_© 4.03 (2H, q, J = 7.0 Hz), 5.18 (1H, q, J = 6.3 Hz), 6.68 (1H, dd, J =

) . OH 8.7, 3.0 Hz), 7.15 (1H, d, J = 3.0 Hz), 7.38 (1H, d, J = 8.7 Hz). Optical
Br

purity: 90.8%ee

4(ab)- "H-NMR (CDCl,) o: 1.42 (3H, t, J = 7.0 Hz), 1.42 (3H. d. J = 6.4 H2),
13 ~_O 2.58 (1H, dd, J = 4.8, 2.8 Hz), 2.7 (1H, t, J = 4.8 Hz), 3.12-3.17 (1H,
\(:(LO/\% m), 3.31 (1H, dd, J = 11.1, 6.0 Hz), 3.62 (1H, dd, J = 11.1, 3.0 Hz),

Br

4.03 (2H, q, J = 7.0 Hz), 4.82 (1H, q, J = 6.4 Hz), 6.69 (1H, dd, J =
8.7, 2.8 H2), 7.05 (1H. d, J = 2.8 Hz), 7.38 (1H, d, J = 8.7 Hz).
4(4c)-13 TH-NMR (CDCly) 0: 1.34 (3H, t, J = 7.1 Hz), 1.43 (3H, t, J = 7.1 Hz),
o) ' 1.44 (3H, d, J = 6.4 Hz), 2.56 (1H, dd, J = 4.7, 2.5 Hz), 2.77 (1H, , J =
~ 0/\<(‘3 4.7 Hz), 3.13-3.17 (1H, m), 3.29 (1H, dd, J = 11.3, 6.0 Hz), 3.62 (1H;
dd, J=11.3, 3.0 Hz), 4.08 (2H, q, J = 7.1 Hz), 4.26 (2H, q, J = 7.1 Hz),
4.88 (1H, q, J = 6.4 Hz), 6.25 (1H, d, J = 15.6 Hz), 6.81 (1H, dd, J =
8.5, 2.5 Hz), 7.03 (1H, d, J = 2.5 Hz), 7.52 (1H, d, J = 8.5 Hz), 7.98
CO,Et (1H, d, J = 15.6 Hz).

4(4a)- : "H-NMR (CDCls) &: 1.47 (3H, d, J= 6.3 Hz), 1.98 (1H, d, J = 3.4 Hz),
14 cl 5.16-5.21 (1H, m), 7.11 (1H, dd, J= 8.6, 26 Hz), 7.43 (1H, d, J= 86
OH Hz), 7.60 (1H, d, J = 2.6 Hz). Optical purity: 93.3%ee )

Br :
4(4b)- TH-NMR (CDCl,) &: 1.42 (3H,d, J=6.6 Hz), 2.56 (1H, dd, /= 4.6, 2.6
14 cl Hz), 2.79 (1H, t, J = 4.6 Hz), 3.14-3.18 (1H, m), 3.30 (1H, dd, J = 11.2,

: 0" N1 | 60Hz), 363 (1H, dd, J=11.2, 3.2 Hz), 484 (1H, g, J = 6.6 H2), 7.11
O (1H, dd, J=8.3,2.6 Hz), 7.44 (1H,d, J= 83 Hz), 749 (1H,d, J= 26
Hz).

Br
{@cr14 THNMR (CDCh) 8. 1.34 (3H, L. J = 6.9 Fiz), 1.44 (3H. d, J = 6.3 Fiz),
cl 2.53-2.56 (1H, m), 2.79 (1H. t. J = 4.6 Hz), 3.15-3.18 (1H, m), 3.28
O/\(J) (1H, dd, J = 11.5, 6.0 Hz), 3.63 (1H, dd. J = 1.5, 2.3 Hz), 4.28 (2H, q,
J=6.9Hz), 4.86 (1H, q. J = 6.5 Hz), 6.31 (1H, d. J = 16.0 Hz), 7.25-

| : 7.28 (1H, m), 7.45-7.51 (2H, m), 7.98 (1H, d, J = 16.0 Hz),

CO,Et

4(4a)- "H-NMR (CDCl,) 8: 1.46 (3H, d, J = 6.4 Hz), 1.97 (1H, d, J = 3.7 Hz),
15 5.17-5.23 (1H, m), 7.33 (1H, dd, J = 8.3, 1.8 Hz), 7.52-7.56 (2H, m).
OH "~ Optical purity: 93.4%ee

Cl~ Br




m,

55-2.60 (1H,

2.29 (3H s), 2.47-2.52 (2H 2. m, 2.73-2.75 (1H, m,
0'<g 2.99 (1H, dd, J = 7.2, 1.4 Hz), 3.09-3.18 (2H, m), 3.40 (1H dd, J =
0 13.7, 6.3 Hz), 3.52 (1H, d, J = 8.0 Hz), 4.10 (2H, q, J= 7.1 Hz), 4.76
(1H, g, J= 6.3 Hz), 5.33-5. 39 (1H, m.g45.63-5.68 (1H, m), 7.08 (1H, d,
7.4 Hz), 7.15-7.20 (1H, m), 7.33 (1H, d, J= 7.4 Hz). COCEt 4(4c)-56
"H NVR (CDCI 3) 6: 1.23 (3H, t, J=7.5 Hz) 1.43 (3H, d, J= 6.0 Hz)
2.49-2.53 (2H_ m) ?'%C)HH dd, J:1 '711(HZ\ 2762(1H t. 4.1
. 57 H
00:21. |M#), B.01 (1H] d, J = 6. *;32’)‘ CoCID 141 _3(5?('& r’-@zgj 111—f'7c!d, J
15.1, 6.0 Hz)| 3. 1 /h,<(|)J— 1048 358 fitt, dd 2 o s (g 24 K ) 3 @ 16
(1H, g, |J = 6 5, 45-5.53 ( n J1§6, 25H263445(”79 JELBED) TS (16 4955 ZGI'H t,
—_ L AY b 4 r]\ o B Y r/’\ll ata’a w'l AL AN\ l:—l 1 NAD [ DYl
J— 99 ) r. U= 1. 29 (2, II’ OO FF0 ) J.J. LT TNV TS u/ 1 27
(3H, t, J= 6.2 Hz), 1.44 (3H, d, J = 6.4 Hz), '
[0063]
[Table 19]
4(4c)- 'H-NMR (CDCl) &: 1.35 (3H, t, J = 7.3 Hz), 1.43 (3H, d, J = 6.4 Hz), 2.54
15 (1H, dd, J=5.2, 29 Hz), 2.77 (1H, t, J = 4.6 Hz), 3.12-3.16 (1H, m), 3.26
O/\<(]) (tH, dd, J = 11.5, 5.7 Hz), 3.60 (1H, dd, J = 11.5, 3.2 Hz), 428 2H. q, J =
7.3 Hz), 485 (1H, q, J = 6.4 Hz), 6.33 (1H, d, J = 156.5 Hz2), 7.36 (1H, dd, J
Cl | = 8.0, 2.3 Hz), 7.44 (1H, d, J= 8.0 Hz), 7.50 (1H, d, J = 2.3 Hz), 7.99 (1H,
d, J=15.5 Hz). :
CO,Et
4(4a)- "H-NMR (CDCls) &: 1.01 (3H, t, J = 7.4 Hz), 1.66-1.78 (1H, m), 1.79-1.90
16 (1H, m), 1.94 (1H, d, J = 3.2 Hz), 4.99-5.05 (1H, m), 7.10-7.15 (1H, m),
7.31-7.36 (1H, m), 7.50-7.56 (2H, m). Optical purity: 80.1%ee
OH
Br
4(4b)- "H-NMR (CDCly) 8: 0.99 (3H, t, J = 7.3 Hz), 1.68-1.79 (2H, m), 2.55 (1H,
16 dd, J=5.1, 2.7 Hz), 2.73-2.77 (1H, m), 3.10-3.16 (1H, m), 3.30 (1H, dd, J =
11.3, 6.9 Hz), 3.58 (1H, dd, J=11.3, 3.3 Hz), 4.70 (1H, dd, J = 7.3, 5.2 Hz),
O/\<| 712 (1H,td, J=7.6, 1.7 Hz), 7.33 (1H, t, J= 7.6 Hz), 7.46 (1H, dd, J = 7.6,
O 1.7 Hz), 7.51 (1H, dd, J=7.6, 1.0 Hz).
Br
4(4c)- "H-NMR (CDCl5) 8: 0.92 (3H, t, J=7.3 Hz), 1.35 (3H, t, J = 7.2 Hz), 1.64-
16 1.75 (1H, m), 1.77-1.87 (1H, m), 2.52 (1H, dd, J = 4.9, 2.7 Hz), 2.74 (1H,
dd, J=5.4, 4.6 Hz), 3.11-3.16 (1H, m), 3.25 (1H, dd, J = 11.2, 6.0 Hz), 3.58
O/\(l (1H, dd, J = 11.2, 3.2 Hz), 4.28 (2H, q, J/ = 7.2 Hz), 4.65 (1H, dd, J = 7.6,
@) 54 Hz), 6.32 (1H, d, J = 15.6 Hz), 7.26-7.31 (1H, m), 7.36-7.41 (1H, m),
l 7.45 (14, dd, J=7.8, 2.0 Hz), 7.54 (1H, d, J=7.8 Hz), 8.12 (1H,d, J= 15.6
Hz).
CO,Et : _
- 4(4a)- 'H-NMR (CDCl) &: 1.02 (3H, t, J = 7.3 Hz), 1.61-1.72 (1H, m), 1.78-1.88
17 (1H, m), 2.00 (1H, d, J = 3.7 Hz), 5.01-5.05 (1H, m), 6.82 (1H, td, J = 8.2,
F OH 2.9 Hz), 7.16 (1H, dqg, J = 9.5, 1.5 Hz). Optical purity: 96.8%ee
Br
. F
4(4b)- "H-NMR (CDCl3) &: 1.00 (3H, t, J = 7.3 Hz), 1.62-1.80 (2H, m), 2.56 (1H,
17 dd, J = 5.0, 2.8 Hz), 2.78 (1H, t,-J = 4.6 Hz), 3.13-3.17 (1H, m), 3.27 (1H,
F O/\(/ dd, J = 11.5, 6.0 Hz), 3.64 (1H, dd, J = 11.5, 3.0 Hz), 4.72 (1H, dd, J = 6.9,
0O 4.6 Hz), 6.82 (1H, td, /= 8.3, 3.2 Hz), 7.05 (1H, dg, J = 9.3, 1.5 Hz).
Cl ' '
F .
4(4c)- "H-NMR (CDCl,) 6: 0.95 (3H, t, J = 7.6 Hz), 1.34 (3H,t, J=7.1 Hz), 1.63-
17 1.81 (2H, m), 2.54 (1H, dd, J = 4.8, 2.5 Hz), 2.77 (1H, t, J = 4.1 Hz), 3.13-
F O/\d 3.17 (1H, m), 3.24 (1H, dd, J = 11.5, 6.0 Hz), 3.64 (1H, dd, J = 11.5, 2.3
0 Hz), 4.28 (2H, q, J=7.1 Hz), 465 (1H,t, J=6.2 Hz), 6.48 (1H,d, J= 16.5
Hz), 6.76-6.82 (1H, m), 7.06 (1H, d, /= 9.6 Hz), 7.71 (1H, d, J = 16.5 Hz).
F COOEt

[0064]



F3C / 2.

48-2.53 (3H, m), 2.58 (2H, t, J = 6.6 Hz), 2.76-2.78 (1H m), 3.15-
3.19 (1H, ), 3.21-3.26 (1H, n), 3.58 (1H, dd, J= 11.2, 2.5 Hz), 4.15
(2H, g, J = 6.2.Hz), 4.84 (1H q, J = 6.4 Hz), 6:11-6.18 (1H 1), 6.74
(1H, d, J= 15.6 Hz), 7.47 (2H, br s), g& 68 (1H, s). COOEt . 4(4c)-58
1H-NVR (CDCI3) 5:1.26 (3H, t, J = 7.1 Hz), 1.41 (3H t, J = 7.1 Hz), 0<10
1.41 (3H, d, J = 6.7 Hz), 2.43-2.55 (4H, m), 276(1H ,J:46Hz),
10-3.19 (2H, m), 3.22 (1H dd, J = 11.2, 6.2 Hz), 3.60 (1H dd, J= 11.2,
0 Hz), 4.04 (2H..q,.J. = 7.1 Hz), 4.15 (2H, ,J:7 Hz,476 1H q,
::aérﬁy 5%%&%@&%,\J—wxd D)( ,mq )1&3 gH@?
75 (1lH1gdd, |J.= 8. ¢ 226 Hz)\m) @%Hﬁié 519 (‘TH ) 1351?4,(1 e mﬁ (1H,
., J= 8.6 Hz) Tabl e | T3Hoa{AaES B8 m) Dbbcibrbly. (60K 3) 6 17367 (30 t,
= 7.0 Hz), 1) J=EOH2) 1.41 (3H d, J 64Hz) 243-255
4H, m,| 2.76]( J=4.6 310318(2Hn’)322(1H dd,
1.0, 6.0 H7)| 3760 BAH_dd, J = 11 |) 94( 4(1;1{)(12H1480 J= 701058Hz)
1- 4 : : v 0|9 Hz),
4 (1{;11&; 76?1 %ﬁé‘ 2666 %%thé’d J=
112 29HZ)477(1H de 7.7, 49Hz)710714(1Hm 7.31-7.35

H m), 7.46 (1H, dd, J= 8.0, 1.5 Hz), 7.51 (1H, dd, J = 8.0, 1.1 Hz).

"H-NMR (CDCly) &: 0.92 (3H, t, J = 7.4 Hz), 1.29-1.40 (4H, m), 1.47 (1H,
dtt, J = 24.2, 8.6, 2.9 Hz), 1.55-1.64 (1H, m), 1.76-1.84 (1H, m), 2.51 (1H,
dd, J=15.2, 2.9 Hz), 2.74 (1H, t, J = 4.6 Hz), 3.12-3.15 (1H, m), 3.24 (1H,
dd, J = 11.2, 6.0 Hz), 3.58 (1H, dd, J = 10.9, 2.9 Hz), 4.24-4.31 (2H, m),
4.73 (1H, dd, J= 8.0, 5.7 Hz), 6.33 (1H, d, J = 15:8 Hz), 7.26-7.31 (1H, m),
7.37-7.41 (1H, m), 7.46 (1H, dd, J = 7.4, 1.1 Hz), 7.54 (1H, d, J = 7.4 Hz),
8.11 (1H, d, J = 15.8 Hz)..

4(4a)-
19

'H-NMR (CDCls) &: 0.97 (3H, t, J= 7.3 Hz), 1.36-1.80 (4H, m), 1.98 (1H, br
s), 5.02-5.05 (1H, m), 6.85 (1H, dq, J = 9.9, 2.9 Hz), 7.30 (1H, dd, J = 9.9,
3.2 Hz), 7.46 (1H, dd, J = 8.7, 5.5 Hz). Optical purity: 87.3%ee

4(4b)-
19

TH-NMR (CDCl:) &: 0.95 (3H, t, J = 7.3 Hz), 1.37-1.48 (1H, m), 1.50-1.59
(1H,'m), 1.61-1.68 (2H, m), 2.55 (1H, dd, J = 4.8, 2.5 z) 277 (1H, t, J =
4.4 Hz), 3.12-3.16 (1H, m), 3.27 (1H, dd, J = 1.5, 6.0 Hz), 3.61 (1H, dd, J
= 11.5, 3.0 Hz), 4.72 (1H, t, J = 7.3 Hz), 6.86 (1H, td, J = 81,3.1 Hz), 7.20
(1H, dd, J= 9.6, 3.1 Hz), 7.47 (1H, dd, J = 8.7, 5.5 Hz).

4(40)-19

CO,Et

"H-NMR (CDCls) 6: 0.92 (3H, t, J = 7.1 Hz), 1.31-1.39 (1H, m), 1.34 (3H, t,
J = 7.1 Hz), 1.42-1.52 (1H, m), 1.53-1.62 (1H, m), 1.71-1.80 (1H, m), 2.52
(1H, dd, J = 4.0, 25Hz) 2.76 (1H, t, J = 4.8 Hz), 3.13-3.17 (1H, m), 3.23
(1H, dd, J = 11.5, 6.0 Hz), 3.62 (1H, dd, J = 11.5, 3.0 Hz), 4.27 (2H, q, J =
7.1 Hz), 474 (1H, dd, J = 7.1, 5.3 Hz), 6.28 (1H, d, J = 16.0 Hz), 6.98 (1H,
td.J=8.3,28H ) 7.19 (1H, dd, J = 9.6, 28Hz) 7.53 (1H, dd, J= 8.7, 55
Hz), 7.99 (1H, d, J = 16.0 Hz).

4(4a)-
20

"H-NMR (CDCly) 6: 0.97 (3H, t, J = 7.3 Hz), 1.39-1
(1H, m), 1.72-1.80 (1H, m), 1.94 (1H, d, J =
(1H, m), 7.15 (1H, d, J = 7.3 Hz), 7.23 (1H,

7.3 Hz). Optical purity: 90%ee

). 1.39-1.59 (2H, m), 1.59-1.70
3.7 Hz), 2.42 (3H, s), 5.14-5.18
t,J = 7.6 Hz), 7.38 (1H, d, J =

[0065]

[Table 21]

4(4b)-20

@EM

"H-NMR (CDCly) &: 0.94 (3H, t, J = 7.3 Hz), 1.40-1.48 (1H, m), 1.52-1.60
(1H, m), 1.63-1.69 (2H, m), 2.42 (3H, s), 2.54 (1H, dd, J = 5.0, 2.8 Hz),
2.75 (1H, t, J = 4.6 Hz), 3.11-3.15 (1H, m), 3.27 (1H, dd, J = 11.5, 6.0 Hz),
3.67 (1H, dd, J = 11.5, 3.2 Hz), 4.85 (1H, t J=6.2Hz),7.15(1H,d, J=6.0
Hz), 7.22 (1H, t, J=7.3 Hz), 7.28 (1H, t, J = 8.0 Hz).




97 4(4c)-60 COREt 'H-NMR (CDCI3) 6: 1.27 (3H, t, J= 7.4 Hz), 1.39 (3H d, J
= 6.9 Hz), 2.23-2.25 (2H, n), 2.44-2.57 (3H, n), 2.75-2.78 (2H, ),
3.13-3.16 (1H, m, 3.20 (1H, dd, J = 11.2, 6.0 Hz), 3.59 (1H, dd, J = 11.2,
3.4 Hz), 4.13-4.18 (2H, 1), 4.71-4.76 ddlH, n), 5.93-5.99 (1H, n), 6.62 (1H,
d, J =16.0 Hz), 7.05 (1H, d, J= 10.9 Hz), 7.18 (1H d, J= 7.4 Hz).
4(4c)-61.0 OCREt 11-1-NMR (CDCI3) 6: 0.91 (3H, t, J = 7.3 Hz), 1.27 (31-1,
t, J:7'(24)Hy) 1RR1Rﬂ(?I—ITrn;}N 9?|A)((;2H s} 2. R(51H L JﬁﬁAHZ)’
3.09_-3._19‘ (‘ﬁl e g 33 3 B S RIS E T 13 )
4.51 (1H, ziLH73§dﬂ,tgjn:6 53@&3&(44%2 7 (64, 630 { ﬁlsiggoc, =
15.6 Hz)|, 7 01 ;} g* ggg‘i %* gﬁi)ﬂlz 2 0<10
0 0 COREt 11-1 Tar? Eéz)%f‘ e J=6.9
Hz), 1.42 (3H, 2.47-2.52 (3H, m), 2 56 .60 (1H 12,73
(1H, t, J = 4. (2H n’) 3.18 (lH dd, J— 11.2, 60HZ), 3. 47
(1H, dd,[alap OV EDCH) 5 998 (%, § VEZ )5 nod 1ea 34 Alhm) Oaz2-9565 7. 1
Hz), 4.94(1H, (@5 m, Tief1-1.8t (2H, - 19618, br §, 6106129 (1H.6v.432-(XH, d, J
= 16.0 Hz), 6. .d"HE‘)7307”6@”("11—?"“%"”&9’-”%“0 Hz), 7.20 (1H t,
J= 8.0 H .-.-O0REt 'HNWVR (CDCI3) 6: 1.27 (3H, t|,
J=7.0 Hd 7 Hz), 1.42 (3H, d, f=6.3 Hz), 2.47-2.81 (3H,
m, 2.59 (1IH t, J= 4.9- Hz), 3.08-3.14 (2H ), 3.18
(1H q, {3 H T HNVRICOCHS: 995 oH, i‘*JC"?BHz)"ﬁ 35924 @by Gag95s /- 0
Hz), 4.4 (JﬁHHiIn)) éggi’%gfﬁ&;&%ﬁ ecBJgi?ilftht) 206 (1H1~==16. 0,
6.6 Hz), .0 z toa; ? m d, J=
7.7 H). Hz ’314?( S48 @“ |"&| 904 i Sf; VR
(CDCl 3) .4 140(3H d, J= 6.3 Hz), 2.46-2.82 (2H,
m, 2.5 .77(1H m, 303307(1H m, 3.00-3.16 (2H,
? ’113'41 .(4@ N%;mcgbdozmenm ABHH . 1761881 H'(SrgnH;i dHZ?]’l
R 7.3H2), 1 (HEM1 063 (1 BHH. ). 1.761.831 53 =
i i d 2 5 (1 H; m);3.23, |’
15.5 Hz ﬁ 7J361 H-i o((1|4(1§911 3301r1-|z2 '2(;?('2:-1“ y=\--7 0
CO2Me 1 -HZ 8 Hz), 6680 .afU~ 16.2HE), 7109-7.052. 24-
2, g, 737?23572?' r@mwmw@emvs 56 (3H, M),
3. ). 4.75-4.84 (1H n), 5.22 (OH, s), 5.96-
6. ‘m:uma (@8], 5 096k {233 DL 354’()54 CH 561, t,
= 1771 Q‘C ‘@H405‘I55E921132H n‘)
. %235,0/&?#-&&) SR h T e R oy o o
(1H, 1080525 (3H M, 3.52-3.70 (1M, m, 3.647 (3H,
s) . 07 (1H, rr),669(1HdJ=156Hz)
7.18-7. 284, , HNMR (GDCID- 3233.(3H, t, J = 7.3 Hz), 1.33-1.44 (1H, m), 1.46-1.59
_ " (1H, m), 1.60-1.74 (2H, m), 2.31 (3H, s), 2.54 (1H, dd, J = 5.0, 2.8 Hz),
2.74 (1H, t, J = 4.6 Hz), 3.09-3.13 (1H, m), 3.28 (1H, dd, J = 11.2, 5.7 Hz),
3.55(1H, dd, J=11.2,3.2 Hz), 4.74 (1H,dd, J=7.8, 46 Hz), 7.14 (1H, d, J
O/\(O/ =7.8 Hz), 7.33 (2H, d, J = 8.3 Hz).
Br
[0066]
[Table 22]
4(4c)-22 "H-NMR (CDCly) 0 0.91 (3H, 1, J = 7.3 Hz), 1.31-1.39 (1H, m), 1.34 (3H,
t J = 7.1 Hz), 1.40-1.51 (1H. m), 1.54-1.62 (1H, m), 1.75-1.84 (1H, m),
2.35(3H, s), 2.50 (1H, dd, J= 5.0, 2.8 Hz), 2.74 (1H, t, /= 4.6 Hz), 3.10-
M 3.14 (1H, m), 3.22 (1H, dd, J = 11.5, 6.0 Hz), 3.56 (1H, dd, J=115 32
o o Hz), 4.27 (2H, g, J = 7.1 Hz), 4.69 (1H, dd, J = 8.0, 5.3 Hz), 6.32 (1H, d,

CO,Et

J=156Hz), 7.20 (1H, d, J= 7.8 Hz), 7.34 (1H, d, J=7.8 Hz), 7.35 (1H,
s), 8.09 (1H, d, J = 15.6 Hz).
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The conpounds of the Exanples described bel ow were

produced with reference to the steps that are described in Exanples 1 to 14

above.

In Exanples 15 to 68,

f or

i nst ance,

the production steps are carried

out in the order of (1) coupling reactryon, (2) ol efin hydrogenation, and
(3) ester hydrolysis, like the production steps 1(a), 1(b), and 1(c) of
Exanple 1. [0080] [Table 35] Exanple No. Structure Data 15( 15a) |veo
le,--y41 CH - | COREt 1H NMR ( 1 3) cﬁ‘: 103§4m-} s) 1 'z'zg 161 8§ = 7.2
Hz), 1.4 = 6.6 Hz), Iﬁlgﬁi 5997(4%‘:1 f@owH s)@glﬁwéﬁl Z\)g 2.72
(1H, dd, 9 Hz), 3.0 { 24Hz).dd7 (18, d=J3=.489;) TR0 BiHHZ) = acBHﬂbpt(caH d, J
= 5.1 Hg (1H, n), 3 BYPBHees), 4.25 (2H, q, J = 7.1 Hz),| 4.83
(1H, q,- eH25 (1H, d, J = 15.6 Hz), 6.81 (1H, dd, J = 8.8, 2.7
Hz), 7.( , 7.09-7.19 (5H, m, 7.52 (1H, d, J = 8.8 Hz), |8.00
(1H, d, . B{5(15b) O |Me0 O. ..y, OH CO2Et ' H NVR ( CDCI 3)
6:1.10 ( CB4 (3H, t, = 7.2 Hz), 1.43 (3H, d, J = 6.3 Hz),
1.65-1.69%¢h2H] m | 2.48-2.65 (6HH Nm)uccxg|3)'p()o 413, t RO HY). £39-1.39 (TH. mB1.91-1H42 ) |
2.87-2.94 (2H/ m,~3.02-3.09 (2ky @ﬁ, §Z 4% 1g” g “rgggﬁﬁﬂle,uﬁ,
3.78 (3H, s), |4, 2% J 390(3 s) i, v gp.4 z):sa 18, dHz3 33 74 (1H,
dd, J =1(8.5, 2. )" 6. (1H, H’Q ap d—~’27©HZHZ¥9<1H7t O5L8HzN 8 (5H : 1‘5( 15c)
011 Me00..-14, Br OH CO2H 1H- NMR (CDCI 3) 6:1.41 (6H, s), 146(3H,
d,J=E.4Hz,ohH9621O(2H m, 2.40-2.69 (6H, m, 2.95-3.14 (7H, |m,
3.53-3.63@hBH] M, 3-6/7-3. 73 (IHH ,(cns:la)7670 BdsH tS)= 7.Anz] 334GEE L -1H,H ,
4.93-5.03 (1H| m,\6. 74- 6.78 (1?%*? &f&fg %ﬁ?6§%1”78 “T” % ﬁ@’ﬁn.
16(16a) [0 MeO 11108H | Et 1 S b, s 3asbas Aorila 30 ( 1H,
nm, 1.332-1.37 -1. 4p/ H"Z)n‘)75 (11, ®5L=8.5% g gg*,d =5@<1lzz> 73 (5H,
m. 3.01-3.10 gt g}ﬁ,, 8340) 313G 99 =41, T (M 5RO o)
4.24,4.31 (2H, H, , 6.32 (1H, dd, J = 16.0, 46Hz),
6.91-6.96 (1H, H, n), 7. 09- 719(4H n) 738(1H dd, J=
8.7, 4.1 ’g‘%ﬁm G R bk o o7 Rtf=E0mE, Qa8 @l mv 641 e 0
CO2Et 2. ) ¢, noid 68- 1177;-(1kﬂ,fh) 7.99 (;l_; g,(;l—bz\]el-ﬁ:lﬂgghtﬁ; @bl 3)
6:1.10 (|6H, s) = f)j 7_L 3 1 z
1.65-1. 68 (2H, 3?l?§m i é“ 6 (2H, dd, J = 14.6, |6.8
Hz), 3.25-3. 33 75 (1H, m), 3.76 (3H, s), 4.14 (2H ql J =
7.2 Hz),| 4.69 Z), 668(1H d J:2. Hz), 678(1H, dd,
J =85|24 | . 33 (14 J =
'| 4(4b)-24 ‘HNM’R(CDCT‘)‘B dgsm t\J'—‘)’szyr138148’(*rH \'n')"1501°58
8.5 Hz). (1H, m), 1.60-1.70 (2H, m), 2.53-2.55 (1H, m), 2.77 (1H, 1, J = 4.6 Hz),
3.12-3.16 (1H, m), 3.26 (1H, dd, J = 11.5, 6.0 Hz), 3.61 (1H, dd, J = 11.5,
2.9 Hz), 4.73 (1H, dd, J = 7.2, 4.9 Hz), 7.10 (1H, dd, J = 8.3, 2.0 Hz),
7.43 (1H, s), 7.45 (1H, t, J = 2.6 Hz).
[0067]
[Table 23]
4(4c)-24 TH-NMR (CDCl;) 8: 0.92 (3H, t. J= 7.3 Hz), 1.34 (3H, t, J= 7.1 Hz), 1.30-
1.48 (2H, m), 1.52-1.59 (1H, m), 1.72-1.81 (1H, m), 2.51 (1H, dd, J = 4.4,
2.5 Hz), 2.76 (1H, t, J = 4.4 Hz), 3.13-3.17 (1H, m), 3.21 (1H, dd, J =
Cl : 11.0, 6.2 Hz), 3.62 (1H, dd, J = 11.0, 2.8 Hz), 4.27 (2H, q, J = 7.1 Hz),
O/\((’) 4.71 (1H, dd, J = 8.0, 4.8 Hz), 6.30 (1H, d, J= 16.0 Hz), 7.24 (1H, d, J =
2.3 Hz), 7.46 (1H, s), 7.47 (1H, d. J = 10.5 Hz), 8.00 (1H, d, J = 16.0 Hz).
|
4(4a)- TH-NMR (CDCls) 5: 0.96 (3H, t. J = 7.3 Hz), 1.36-1.60 (2H, m), 1.61-1.76
25 (2H m), 1.93-1.96 (1H, m), 5.02-5.06 (1H, m), 7.31 (1H, dd, J=8.3, 2.3
Hz), 7.49 (1H, d, J = 8.3 Hz), 7.52 (1H, d, J = 2.3 Hz). Optical purity:
90.6%ee
OH
Cl Br




99 16(16¢) 'H NVBR(2 OCD9 (i n) 27-27 nb4 1.45-1.48 (3H, Cl16: 1.4
0-14.44(66H, (, M 2 m, 15- (6H m), 3.49-3.60 (1H, n), 3.65-3.71 (1H,
m, 3.77 Me0 110 OH (3H, s), 4.09-4.21 (1H, m), 4.87-4.97 (1H m, 6.67-
6.72 (1H, m, 6.77 (1H, s), 7.07-7.20g45H, m). CORH [0081] [Table 36]
17(17a) O OMel ..----y--.. ON OH CCREt O 1H NWR (CDCI3) 5:1.10 (6H, s),
1.34 (3H, t, J = 7.2 Hz), 1.45 (3H, d, J= 6.3 Hz), 1.67 (2H, d, J= 5.9 Hz),

2.48-2.65 (4H' m), 2.69 (1H d J— 1174 1 bz) 3.07-3.00 (o5 m)
3.28-3. BY™2H, m ’:g%vsg ggéthyé’wS' ﬁj égszf 27@(’"-1;} 7.1
Hz), 4.83 (111, - 111(,1H3n)32 ﬁ-lﬂthZ15@J. 33.6ekHh, ol J =
8.3 Hz)| 7.08 . >9— S35 (a7 () 90, 7= 0914 *129-173211"' 9EJ 183 18 Hz) .
17(17b) | * Owe ERE H g /74 3 3)°%) 1. 09-1.10 {6H,
M, 1.26 (3H, (6HL. 43, (3nH): d2,.6J8= (61.H3, Hdz3,| 1J.66
(1211 dffs@ye - 23,408 Sa-i-Nkabbmm ,098(31—26:/52 :&4&) QZH-(’@H Y5734z 1383} 78
(1H, m| 3.81 4.15 (2h1%y0Hm g 7%&%? Uéﬂ ”3133 Lz) |
6.75 (1H, d, 7.05 (3B St Gadad 11;? iona
17(17c) | 110 0 o 470 (1H, dd, J = 7.8, 5.0 Hz), 6.32 (1H, d, J = 16.0 Hz), 7.35 (1H, d, J =
8.3 Hz), 7.40 (1H, d, J = 8.3 Hz), 7.50 (1H, s), 8.02 (1H, d, J = 16.0 Hz).
CO,Et
4(4a)- "H-NMR (CDCl,) : 0.97 3H, t, J = 7.3 Hz), 1.40-1.68 (3H, m), 1.71-1.79
26 (1H, m), 1.99-2.01 (1H, m), 5.12-5.16 (1H, m), 7.29 (1H, d, J = 7.8 Hz).
7.38 (1H, d, J = 7.8 Hz), 7.47 (1H, d, J = 7.8 Hz). Optical purity: 92%ee
OH
Br
Cl
4(4b)- "H-NMR (CDCl,) 5: 0.95 (3H, t, J = 7.3 Hz), 1.39-1.60 (2H, m), 1.62-1.68
26 (2H, m), 2.55-2.57 (1H, m), 2.76 (1H, t, J = 4.6 Hz), 3.11-3.15.(1H, m),
3.27 (1H, dd, J = 11.5, 6.0 Hz), 3.60 (1H, dd, J = 11.5, 2.8 Hz), 4.83 (1H,
o/\((/) t, J= 6.0 Hz), 7.29 (1H, d, J = 7.8 Hz), 7.37-7.39 (2H, m).
cl
cl
4(40)-26 "H-NMR (CDCH,) 5 0.91 (3H, t, J = 7.2 Hz), 1.34-1.38 (1H, m), 1.35 (3H,
t, J = 7.2 Hz), 1.44-1.58 (2H, m), 1.69-1.78 (1H, m), 2.50 (1H, dd, J =
5.2, 2.9 Hz), 2.74 (1H, dd, J = 5.2, 4.0 Hz), 3.08-3.11 (1H, m), 3.16 (1H,
~<] dd, J = 11.5, 6.3 Hz), 3.55 (1H, dd, J = 11.5, 2.9 Hz), 4.30 (2H, q, J= 7.2
0 & Hz), 4.63 (1H, dd, J = 8.6, 4.0 Hz), 6.16 (1H, d, J = 16.6 Hz), 7.29 (TH, t,
- J=8.0 Hz), 7.35 (1H, dd, J = 8.0, 1.1 Hz), 7.43 (1H, dd, J = 7.7, 1.4 Hz).
| 7.76 (1H, d, J = 16.6 Hz).
Ci
CO,Et
[0068]
. [Table 24]
4(@a)27 "H-NMR (CDCl) 5. 1.48 (3H, d, J = 6.3 Hz), 5.29 (1H, q, J = 6.3 Hz), 7.29
(1H, t, J = 7.7 Hz), 7.39 (1H, dd, J = 7.7, 1.4 Hz), 7.52 (1H, dd, J= 7.7, 1.4
OH Hz). Optical purity: 93.8%ee"
Br
Cl
4(ab)27 TH-NMR (CDCH,) 5: 1.43 (3H, d, J = 6.4 Hz), 2.57 (1H, dd, J = 4.9, 2.6 H2),
2.78 (1H, t, J = 4.6 Hz), 3.13-3.16 (1H, m), 3.30 (1H, dd, J = 11.2, 6.0 Hz),
o 3.61 (1H. dd, J = 11.5, 2.9 Hz), 4.94 (1H, q, J = 6.4 Hz), 7.29 (1H, 1, J= 7.8
0 Hz), 7.39 (1H, dd, J = 7.8, 1.6 Hz), 7.42 (1H, dd, J = 7.8, 1.6 Hz).
Br
Cl




mai ) ;

6.74-6.78 (1H,

m,

OH CO2H .

3.78 (3H,
6.87- 6.92 (1H, ) gg

. C3) 6. 21.407 H,
12H3- 9N- M2. R60( C(3DH n) . 6 0: 21..408 ((29H'm) 293 3.49-3.59 (1H, m),

3.63-3.69 (1H, m, s),

1: 898: 2.

m, 114 (6 1

4.23- 4.30 (1H, m), 5.00-5.10 (1H,

7.08-7.17 (5H, m.

(2HH:
m,

18(18a) ON N OH H

CO2Et op 1HNVR (CDCI3) 6: 0.91 (3H, t, J = 7.1 Hz), 1.10 (6H, s),
mL. ) 342. (438F1: 2t: 65J (=.1417:2nHz, . 711. 6(51-1. 11: 7d4d (31-1,
1ml).,14;4(ZOZ7- Hlz.8).73(.10H1 T, (%1 1, (]. J_ 7. ]1. 4 55-4 602(1 ., m,
, Z)s 3
6.32 (1H"@ G*E“'%*af?gn ;(1 7' ‘74@3&# gf 2‘{23729
(1H, m| 7.35; %11 Hz) 53( Hy
8.12 (1H, d, :L8b§2)0‘7@(1ﬂl’d JOH f@DQEtUH @]!i"f”@'@ 5 7.3 CDC| 3)
6: 0.97|(3H, t, 1 Z’f (4Hqd, J =17-8o3 HeR {47 (1) dd. gET.6 iélii@ 778 £67:
M.6 1 Hz)2 19.® 1. 72(3H _1m 14.75-12) 2 3.08 (4H m,
3. 26- 3. 3%(4;&-%_! i N ld7 25 5&35& 62'1‘73(?" ; 17 15_1’5’ (1H
dd, J =|7.9, b. 21:‘41,%),1. (1?%‘1') )élhia 251&1,90495( %\ . Hz) .
18(18c) |0 CH CDEIBY HZ.7. 38116 1~G 5792)(C3H3| Py, 855%@3 1. 40| ( 8H,
m, 1.62-1.75 107 (4H, n), 2.42-2.67 (4H, n), 2.90-3.13 (4H,
M. 3.52-3.69 125 (1H m). 4.78-4.89 (1H, m . 7.09-7.b6 (8H.
n. 16Q523 "H-NMR (CDCH) 8. 0.97 (3H, t, = 7.3 Hz), 1.65-1.76 (2H, m), 2.24 (3. 5),
. 2555 (1H, dd, J = 5.0, 2.8 Hz), 2.76 (1H, t, J = 4.6 Hz), 3.11-3.16 (1H, m),
F A | 328 A8, U= 11.0, 80 Ha). 358 (1H. od. /= 115,32 Ha), 461 (TH.
0 O | J=6.2Hz), 7.1 (1H, d, J = 105 Hz), 7.34 (1H, d, J = 6.9 Ha).
Br '
440728 TH-NMR (CDCH) 6. 0.91 (3H, {, J= 7.3 Hz), 1.34 (30, L. J= 7.1 Hz), 1.61-
172 (1H, m), 1.72-1.84 (1H, m), 2.27 (3H, s), 252 (1H, dd, J = 4.8, 2.5
F NG| M 276 (1Mt U =46 Ha) 312347 (1K, m), 324 (1H, dd. J = 11.0, 60
o O | Ha). 360 (1H, dd, J = 112 3.0 Hz), 4.27 (2H, g, J = 7.1 Hz), 4.62 (1H, 1, J
= 6.4 Hz), 6.27 (1H, d, J = 15.8 Hz), 7.11 (1H. d. J = 10.5 Hz), 7.38 (1H, d,
l\ J=73Hz), 7.98 (1H, d, J = 15.8 Hz).
CO.Et )
4(4a)-29 "H-NMR (CDCh) 5. 1.48 (3H. t. J = 7.1 Hz), 1.48 (3H, d, J = 6.3 Hz), 2.00
(1H, d, J = 3.4 Hz), 4.11 (2H, q, J = 7.1 Hz), 5.28-5.33 (1H, m), 6.81 (1H,
OH dd, J = 7.9, 1.6 H2), 7.20 (1H. dd, J = 7.9, 1.6 Hz), 7.28 (1H. t, J = 7.9 Hz).
Optical purity: 92.7%ee
Br
\/o
[0069]
[Table 25]
4(4b)- "H-NMR (CDCl) 5: 1.43 (3H. d, J= 6.3 Fiz), 1.48 (3H, t, J = 7.0 Hz), 2.55
29 ' (1H, dd, J = 5.2, 2.9 Hz), 2.76 (1H, t, J = 4.6 Hz), 3.13-3.16 (1H, m), 3.31
o] (1H. dd, J = 11.5, 5.7 Hz), 3.58 (1H, dd, J = 11.5, 3.4 Hz), 4.10 (2H, g, J
o] = 7.0 Hz), 4.97 (1H, q. J = 6.3 Hz), 6.80 (1H, dd, J = 7.7, 1.6 Hz), 7.11
Br (1H. dd. J = 7.7, 1.6 Hz), 7.28 (2H. t. J = 7.7 H2).
\/O :
4(40)29 "H-NMR (CDCh) 5: 1.35 (3H. t. J= 7.1 Hz), 1.46 (6H, d, J = 6.3 Hz), 1.47
(BH, 1, J = 6.6 Hz), 2.53 (1H, dd, J = 4.9, 2.6 Hz), 2.75 (1H, t, J = 4.6 Hz),
o] 3.11-3.15 (1H, m), 3.26 (1H, dd, J= 11.5, 5.7 Hz), 3.54 (1H, dd, J = 10.9,
0 3.4 Hz), 4.074.12 (2H, m), 4.27 (2H, q. J = 7.1 Hz), 4.89 (1H, q, J = 6.3
. Hz), 6.58 (1H, d, J = 16.0 Hz), 6.83 (1H. d, J = 8.0 Hz), 7.14 (1H, d, J =
5 ]\ 8.0 Hz), 7.31 (1H, t, J = 8.0 Hz), 7.89 (1H, d, J = 16.0 Hz).
~~ CO,Et
44a) "H-NMR (CDCh) 5. 1.38 (3H, 4, J = 5.7 Hz), 1.39 (3H. d, J = 6.3 Hz),
30 148 (3H, d, J = 6.3 Hz), 1.99 (1H, d, J = 3.4 Hz), 4.52-4.59 (1H, m),
OH 5.27-5.32 (1H, m), 6.84 (1H, dd, J = 7.8, 1.6 Hz), 7.18 (1H, dd, J = 7.8,
. 1.6 Hz), 7.27 (1K, 1, J = 7.8 Hz). Optical purity: 92.7%ee
;
\ro




19(19a) H NWR (CDCI3) 6:1.11 (6H, s), 1.35 (3H, t, J = 7.2 Hz),
145(3HdJ:66Hz)165169(2H rr),232(H,d,J: 2.0
2.50-2.65 (4H, m, 71(1H dd, J = 11.6, 4.0 Hz), ip .--y-... N
3.02-3.09 (2H m, 3.34-3.41 (2H, m), 98.72-3.78- (1H, m), 4.27 (2H
7.1 Hz), 4.80(1K, q, J=e.3 Hz), 6.34-(1H, d J = 59Hz)'
7.08-7. 18(4K .m,7.23-7.26 (1H, m, 7.34 CQ2Et (1H, d, J= 8.3 Hz),
(1H d, 15.9 Hz) . 19(19h) 1H-NVR (CDCIL3) 6:1 10 (6H s), 1 25
t g = pb) 7 N 7 TH-NMR (CDCly) ©: 1.35 (6H, d, J = 6.3 Hz), 1.43 (3H, d’J 6.3 Hz),
' i ' 2.56 (1H, dd, J = 5.2, 2.3 Hz), 2.75-2.78 (1H, m), 3.13-3.16 (1H, m), 3.32
ol (1H. dd, J = 11.2, 6.0 Hz), 3.58 (1H, dd, J = 11.5, 3.4 Hz), 4.51-4.59 (1H,
o m), 4.95 (1H, g, J = 6.3 Hz), 6.82 (1H, dd, J = 7.9, 1.3 Hz), 7.10 (1H, dd,
Br J=7.9,1.3Hz), 7.26 (1H, t, J = 7.9 H2).
4(4c)-30 "H-NMR (CDCh) 5 1.34 (3H. t, J= 7.1 Az), 1.37 (30, d, J = 5.7 Hiz), 1.38
(3H, d, J = 6.3 Hz), 1.46 (3H, d, J = 6.4 Hz), 2.53 (1H, dd, J = 4.9, 2.6
ol Hz), 2.74-2.77 (1H, m), 3.11-3.15 (1H, m), 3:27 (1H, dd, J = 10.9, 5.7
0 Hz), 3.54 (1H, dd, J = 10.9, 3.4 Hz), 4.27 (2H, q, J = 7.1 Hz), 4.56-4.63
(1H, m), 4.88 (1H, g, J = 6.4 Hz), 6.55 (1H, d, J = 16.0 Hz), 6.84 (1H, d, J
S ]\ = 8.0 Hz), 7.12 (1H, d, J = 8.0 Hz), 7.30 (1H, t, J = 80Hz)787(1HdJ
\( COzEt =16.0 Hz).
4(4a)- "H-NMR (CDChy) 0 1.45 (3H, d, J = 6.3 Hz), 1.95 (1H, d, J = 4.0 Hz),
31 F. 2.24 (3H, d, J = 1.7 Hz), 5.11-5.18 (1H, m), 7.26 (1H, d, J = 10.3 Hz),
OH 7.33 (1H, d, J = 8.0 Hz). Optical purity: 94.2%ee
Br
4(4b)- "H-NMR (CDCl) 6: 1.40 (3H, d, J = 6.6 Hz), 2.24 (3H, d, J = 1.8 Hz),
31 F 2.56 (1H, dd, J = 5.0, 2.8 Hz), 2.78 (1H, t, J = 4.6 Hz), 3.12-3.17 (1H, m),
071 | 330 (1H, dd, J= 11.5, 6.0 H), 3.60 (1H, dd, J = 11.5, 3.2 Hz), 4.79 (1H,
O | q J=66Hz),7.15(1H, d, J=10.1 Hz), 7.33 (1H, d, J = 7.3 Hz).
4(4c)-31 "H-NMR (CDCl) &: 1.34 (3H, t, J = 7.1 Hz), 1.42 (3H, d, J = 6.6 Hz), 2.27
(3H, s), 2.54 (1H, dd, J = 5.2, 2.9 Hz), 2.76-2.78 (1H, m), 3.13-3.17 (1H,
m), 3.27 (1H, dd, J = 11.2, 6.0 Hz), 3.60 (1H, dd, J = 11.2, 3.2 Hz), 4.27
(2H, q, J = 7.1 Hz), 4.84 (1H, q, J = 6.6 Hz), 6.27 (1H, d, J = 15.8 Hz),
7.14 (1H, d, J = 10.3 Hz), 7.38 (1H, d, J = 8.0 Hz), 7.95 (1H, d, J = 15.8
Hz).
[0070]
[Table 26]
4(4a)- . TH-NMR (CDCh) 5: 1.45 (3H, d, J = 6.3 Hz), 2.01 (1H, d, J = 3.4 Hz),
32 F 5.13-5.18 (1H, m), 7.35 (1H, dd, J = 9.5, 7.2 Hz), 7.46 (1H, dd, J = 11.2,
OH 8.3 Hz). Optical purity: 93.0%ee
: F Br : ,
4(4b)- TH-NMR (CDCl,) 6. 1.40 (3H, d, J = 6.4 Hz), 2.57 (1H, dd, J = 5.0, 2.6
32 F Hz), 2.79 (1H, t, J = 4.6 Hz), 3.13-3.17 (1H, m), 3.29 (1H, dd, J = 11.5,
0/\<(‘) 6.0 Hz), 3.62 (1H, dd, J = 11.2, 3.0 Hz), 4.80 (1H, q, J = 6.4 Hz), 7.32-
. Br 7.38 (2H, m). _
4(40)-32 "H-NMR (CDCl3) &: 1.34 (8H, t, J = 7.1 Hz), 1.42 (6H, d, J = 6.4 Hz), 2.55
F. (1H, dd, J = 4.9, 2.6 Hz), 2.78 (1H, t, J = 4.6 Hz), 3.13-3.17 (1H, m), 3.27
O/\<c1> (1H, dd, J = 11.2, 6.0 Hz), 3.64 (1H, dd, J = 11.5, 2.9 Hz), 4.28 (2H, q, J
= 7.1 Hz), 4.85 (1H, q, J = 6.4 Hz), 6.26 (1H, d, J = 15.8 Hz), 7.30-7.35
F J\ (2H, m), 7.91 (1H, d, J = 15.8 Hz).
CO,Et
4(4a)- "H-NMR (CDCl;) 6: 1.49 (3H, d, J = 6.9 Hz), 2.00 (1H, d, J = 3.4 Hz),
33 5.27-5.32 (1H, m), 6.52 (1H, t, J = 73.6 Hz), 7.12-7.15 (1H, m), 7.35 (1H,
OH t,J= 7.9 Hz), 7.51 (1H, dd, J = 7.9, 1.4 Hz). Optical purity: 94.6%ee
Br
F\(o
F

7.89
(3H,



01 1.44 (3H, d, J = 6.4 Hz), 1.67 (2H, d, J = 6.0 Hz), 2.21 (3H, d, J =
2.3 Hz), 2.51-2.64 (6H, n), 2.70 (1H, dd, J = 11.5, 0 OH 4.1 Hz),
2.90-2.94 (2H, nm), 3.03-3.09 (2H, n), 3.33-3.39 (2H, nm), 3.71-3.77 (1H, r’r)
4.14 (2H, q, J = 7.0 Hz), 4.77 (181 g, J= 6.4 Hz), 6.93 (1H, d, J= 8.3
Hz), 7.10-7.18(5K, CCREt m). [0082] [Table 37] 19(19c) OON OH CCRH 1.0

IHNVR (CDOI3) 6:1.28 (3H, ), 1.30 (3H, s), 1 41 (3H

d2: 433- —%45334 Q(AHKZ) L) —-8276( oh) T ”, ;_4 %%0
((13KH, M8y 24 m | 65&%&2 E% R A 5(311%1 i #]10.3,
5.7 Hz), 3.55-3 o 4.78. itHSG (1H, 3id, < 618219121))498(1912q 1H4Hd = 8.0
Hz), 6.96-7.0 , 7.12- 7% vl RAGVAS Miu il 0] S M{Q@a)

... Y| ....N CO2Et 41 'H '3) 6: 1.10 (6H_s), 1.26 (3M, t, J
= 7.0 Hz), 144F(3H, d, J=6.4 Hz), 1.67 (2H, d, J = 6.0 Hz), 2.194 2.22
(3H, m 253712 —§2 ﬂmk?co'b%a'wsym =94 T ﬂ?@ﬁ%"&—'ﬂrﬁ%‘"l'?’- 77
(1H, m, 4.15 |Z()H dél.J 9(z’bI-H1z) 2]76(11-Fd<5J45HZ))Hz)611@3-16(1I—1] (1H,

d =11.2, 3.2 Hz), 4.28
M. 6.56 ( r?l—?%q 1;9{@64 HZ GE« %dséj(1|-|1d J—1g)3Hz)

6.49 (1H, t, J = 73.3 Hz), 708-711(1Hm 7.37 (1H, t, J = 7.7 Hz), 7.43
(1H,dd, J = 7.7, 1.4 Hz), 7.78 (1H, d, J = 16.3 Hz).

4(4a)- | TH-NMR (CDCl;) & 1.33 (3H, d, J = 6.0 Hz), 1.33 (3H, d, J = 6.0 Hz),
34 o 1.47 (3H, d, J = 6.4 Hz), 1.94 (1H, d, J = 3.2 Hz), 4.50-4.59 (1H, m),
OH 5.14-5.21 (1H, m), 6.67 (1H, dd, J = 8.7, 3.0 Hz), 7.14 (1H, d, J = 3.0
. Hz), 7.37 (1H, d, J = 8.7 Hz). Optical purity' of 91.6%ee
S Br
4(4b)- : TH-NMR (CDCl3) d: 1.33 (6H, d, J = 6.4 Hz), 1.42 (3H, d, J = 6.3 Hz),
434 | L0l Al - - 2.57 (1H, dd; J = 5.0, 2.8 Hz), 2.78 (1H, t, J = 4.6 Hz), 3.13-3.17 (1H, m),
S Y 0/\<C‘) *3.31 (1H, dd, J = 11.0, 6.0 Hz), 3.62 (1H, dd, J = 11.2, 3.0 Hz), 4.49-4.58 .
1 - (1H, m), 4.82 (1H, q, J = 6.3 Hz), 6.68 (1H, dd, J = 8.7, 3.2 Hz), 7.04 (1H, |
Br d, J = 3.2 Hz), 7.37 (1H,d, J = 8.7 Hz).
[0071]
[Table 27]
4(4c)-34 TH-NMR (CDCH) 3. 1.34 (3H, t, J = 7.1 Hz), 1.36 (6H, d, J = 6.0 Hz),
1.44 (3H, d, J = 6.5 Hz), 2.55 (1H, dd, J = 4.8, 2.5 Hz), 2.77 (1H, t, J =
\( 4.6 Hz), 3.13-3.18 (1H, m)329(Hd J=11.5, 6.0 Hz), 3.62 (1H,
dd, J = 11.2, 3.0 Hz), 4.26 (2H, q, J = 7.1 Hz), 4.57-4.66 (1H, m), 4.88
(1H, g, J = 6.5 Hz), 6.25 (1H, d, J = 15.8 Hz), 6.79 (1H, dd, /= 8.7, 2.8
Hz) 7.01 (1H, d, J = 2.8 Hz), 7.51 (1H, d, J = 8.7 Hz), 798(1H d, J=
4(4b)- : ‘H NMR (CDCI3) 5. 0.99 (3H, t, J = 7.8 Hz), 1.62-1.81 (2H m), 2.53-
35 2.59 (1H, m), 2.75-2.82 (1H, m), 3.12-3.18 (1H, m), 3.29 (1H, dd, J =
F 112, 5.7 Hz), 3.62 (1H, dd. J = 11.5, 3.2 Hz), 4.594.69 (1H, m), 6.83-
0/\/CI) 6.90 (1H, m), 7.17-7.22 (1H, m), 7.44-7.50 (1H, m).
Br '
4(4c)-35 "H-NMR (CDCl:) 6: 0.93 (3H, t, J = 8.9 Hz), 1.35 (3H, t, J = 7.1 Ha),
, 1.62-1.87 (2H, m), 2.49-2.58 (1H, m), 2.72-2.84 (1H, m), 3.10-3.31
F ~1 (2H, m), 3.53-3.70 (1H, m), 4.27 (2H, q, J = 7.1 Hz), 4.66 (1H, t, J =
o o 8.2 Hz), 6.28 (1H, d, J = 15.6 Hz), 6.93-7.04 (1H, m), 7.15-7.24 (1H,
m), 7.49-7.60 (1H, m), 7.99 (1H, d, J = 15.6 Hz).
CO,Et
4(4b)- TH-NMR (CDCh) &: 0.99 (3H, t, J = 7.5 Hz), 1.65-1.80 (2H, m), 2.54-
35 2.58 (1H,'m), 2.76 (1H, t, J = 4.6 Hz), 3.10-3.18 (1H, m), 3.26-3.32
(1H, m), 3.60 (1H, dd, J = 11.2, 3.0 Hz), 4.70-4.76 (1H, m), 7.01-7.07
0/\/]0 (1H, m), 7.23-7.35 (2H, m).
Br
F




OH CCREt O, 1H NMR (CDCI3) 5: 1.10(6H, s), 1.25 (3H, t, J = 7.2 Hz), 1.44
(3H d, J =6.4 Hz), 1.531.61 (2H, n), 1.65-1.74 (4H m), 2.17-2.19 (3H,
m, 2.33 (2H, t, J = 7.1 Hz), 2.50-2.65 (6H, m, 2.70 (1H dd, J = 11.7,
3.9 Hz), 3.02- 3.10 (2H, nm), 3.33-3.40x(2H n), 3.71-3.78 (1H, m), 4.13
(2H, q, J = 7.2 Hz), 4.76 (1H, q, J = 6.4 Hz), 6.90 (1H, d, J = 8.3 Hz),
7.09-7.18 (5H, n). 20(20c) 14010H CORH 41 1H NMR (CDCI3) 6:1.22-1.28 (2H,
m, 1.31 (6H_s) 144 (3H d_J = 63 Hz) 1 50-1 60 (4H_m 188(2H, d,

J =3 HY)"9F05-2. 06 (2H m), 2. 16'63 s o 35'? AR AR 43&5(35(3@”2% Q-2. 95
(1H m,| 3.02] 2R, 3. 18] 81735 (o] bios 05 (1+am)dkbmo B 2890- 3. 94
(1H m.| 4. 71 1206.3 He ,/?Ha s ;*fE}rH61d‘57Q‘H:E'185€)<“F~Iz%J TRy (5H,
m. 21(21a) 1 1 oEt O "OHNUR PRy E e o Y (8HD 3 =74
H), 1.10(6K, “28 37 (4H m), 1.41-1.52 (1H m, 156163(1H, Y
1.67 (2Hogk P 1 76-1184 L1 m 41— o ( 1H,
dd, J = |e, 3. 03-3. 08| (A 3%32';’6%,229,5@%;‘3%?&%“ ¥ 314 gHﬁ-s So17 (1H,
M. 4.27-4. 31 0BG (1H, | 88 (H m=3 85 (1 ag) 2104 Qe 4 GIH L f S | =
16.0 Hz)|, 7.0¢ . 141 ‘731”7"(’2i18”’rh73°7737 2% 29 (2H, m), 7.37
(1H t, |3 =6 = 3 )
8. 11 (1H, 4> TR f&ma 21 GONB, aHR 1@y s (71'?4Hm'
67 . 10. 4H27) (] § K. B00B 1T m)s 11H 9 551,968 ( 2H,
m . 1791 88 R (R G TN
H), 2.90-3.0 . 3B, ) (1180, 3445, é Y 77
(1H m.| 4. 14 q. 3 =7 . 4.57 (1H, dd, J 83 37Hz) -
7.09-7.24 (7H 7.38%8Y 4§ = 7 3 Hp) s "yt

0

- = H
CORE | 21(21c) .. OH 0. COPH 11-1-NMVR (CDC13) 6: 0.84 (3H, t, J =
1.

Hz), 1.05-1.15 (1)1, m, 1.16-1.25 (1H n), 1.35-1.38 (6H, ), 1.64-1.
(1H m, 9030971?1]2 03 (3H, m), 2.46-2.57(3H, .M, 2.62 (2H, dd, J = 14.9, 9.7
Hz), 2.95 (6H n), 3.57-3.68 (2H, n), 4.14-4.20 (1H, n), 4.86-4.95
(1H ™, 7.10-7; 23, (%p,;m. [0083] |

4(4b)-37 . "H-NMR (CDCls) &: 0.99 (3H, t, J = 7.3 Hz), 1.66-1.82 (2H, m), 2.53-2.57
(1H, m), 2.73-2.77 (1H, m), 3.10-3.17 (1H, m), 3.27-3.33 (1H, m), 3.57 (1H,
dd, J = 11.5, 3.2 Hz), 3.90 (3H, s), 4.78 (1H, dd, J = 7.3, 5.0 Hz), 6.80-6.84

0 (1H, m), 7.06-7.11 (1H, m), 7.26-7.32 (1H, m).

Br

OMe
4(4c)-37 "H-NMR (CDCl) 5: 0.96 (3H, t, J=74Hz), 1.35 (3H, t, J = 7.2 Hz), 1.65-
1.85 (2H, m), 2.50-2.54 (1H, m), 2.72-2.76 (1H, m), 3.10-3.14 (1H, m), 3.24
A (1H, dd, J = 11.5, 57Hz)355(1H dd, J = 11.2, 3.2 Hz), 3.87 (3H, s),
O/\o 4.27 (2H, g, J = 7.4 Hz), 4.63-4.68 (1H, m), 6.56 (1H, d, J = 16.0 Hz), 6.85
(1H,d, J=8.0Hz), 7.12 (1H, d, J= 6.9 Hz), 7.33 (1H, t, J = BOHz) 7.90

| : (1H, d, J= 16.0 Hz).

4(4b)-38 "H-NMR (CDCly) 8: 1.00 (3H, t, J = 7.3 Hz), 1.63-1.82 (2H, m), 2.42 (3H, 8),
2.53-2.57 (1H, m), 2.75 (1H, t, J = 4.6 Hz), 3.11-3.16 (1H, m), 329( H, dd,
J=115,5.7 Hz), 3.58 (1H, dd, J = 11.5, 3.2 Hz), 4.78 (1H, q, J = 7.8 Hz),
Y 7.15 (1H, d, J = 7.8 Hz), 7.19-7.32 (2H, m).

4(4c)-38 "H-NMR (CDCly) 6. 0.93 (3H, t, J = 7.3 Hz), 1.35 (3H, t, J = 7.1 Hz), 1.60-
: 1.71 (1H, m), +:71-1.83 (1H, m), 2.32 (3H, s), 2.47-2.52 (1H, m), 2.71-2.75
(1H, m), 3.08-3.13 (1H, m), 3.19 (1H, dd, J = 11.5, 6.0 Hz), 3.52 (1H, dd, J
o/\/c]) = 11.5, 3.0 Hz), 4.29 (2H, q, J = 7.3 Hz), 4.51 (1H, dd, J = 7.8, 5.0 Hz),
5.95 (1H, d, J = 16.0 Hz), 7.14 (1H, d, J = 7.3 Hz), 7.21-7.29 (1H, m), 7.33

| (1H, d, J= 7.3 Hz), 7.86 (1H, d, J = 16.0 Hz).

CO,Et
4(4b)-39 "H-NMR (CDCls) 5. 0.98 (3H, t, J = 7.3 Hz), 1.63-1.76 (2H, m), 2.56 (1H,
dd, J = 4.8, 2.5 Hz), 2.77 (1H, t, J = 4.8 Hz), 3.11-3.15 (1H, m), 3.27 (1H,
F O/\d dd, J = 11.5, 6.0 Hz), 3.61 (1H, dd, J = 11.5, 2.8 Hz), 4.62 (1H, t, J = 6.0
O | Hz),7.30 (1H, dd, J = 11.0, 8.3 Hz), 7.36 (1H, dd, J = 9.6, 7.3 Hz). :




"H-NVR (CDC13) 6: 1.12 (6H, d, J =

[ Tabl e 38] 22(22a) 40 0,1 OH 1 COREt .
5.7 Hz), 1.34 (3H, t, J =7.2 ) 1.42 (3H,.d, J = 6.4 Hz), 1.68 (2H, d, J
:63Hz), 2.26 (3H, s), 2.50-2.64 (4H, m, 2.72 (1H, dd, J= 11.5, 4.0 Hz),
3.06 (2H dd, J= 14.86, 72Hz) 3.32-339 (2H, n), 3.73-3.78 (11-1, m),
4.27 (2H, q, J = 7.2 Hz), 4.79 (1H g, J = 6.4 Hz), 6.28 (1H d, J = 16.0
Hz), 7.10-7.17 (5H, n), 7.38 (H d, J =7.4 H), 7.96 (1H, d, J = 16.0
Hz) . 4@2@ 2h) - , 10 y" G(—Jl&gnggt 00 . 11-1- le\%? ( CDClS) 6:1.10
(6H, s), *€92241.27 ( m, 1.3 gg;ﬂﬁg Jﬁ%‘ %ﬁ%;‘f 25”’3’; 2%21(3H,
s), 2.5Q0-2.64|(k O&W' 371’@31 Er 2235? 2 112,82 éémé 08
(2H, m,| 3.2543.] M) ~G3. 30843182 270, 42114, )= 7.1 A6SBHAL <Gy, 6%,
4.10-4. 16 (2H| rO 64- 4. 69 |k Jni“*@’ L1071 (Y =758/ 7. 08 (| 1H,
n, 7.09-7.17 (4H rr) 22(22c)| 101 ...-"Ay".. OHCORH IIl
11- 1- NVRLEDRCL3) 6:1.40- £33 oH Iy 1 Qﬁ 2 05 (2H rﬁ 2 21 (3H s) 41-2. 48
(2)1, M8 259 (g m, 2./ 8 3?;"9 ‘iﬁm %? 6;’; 53 60-
3.66 (1K, m, | 86,1 ")Hz 4621(8-! %a 24 TCA Bl H 4,534&9( "G om)|, 6.91
(1H, d, |J = 10.3 6. 99 YOLH),57¢B-0 Hp). Z44A2H| ddy3 5.7. J0 1§D - 7. 14 (4H n .
23(23a) i
4(4c)-40 H-NMR (CDCls) 6: 0.92 (3H, t, J= 8.7 Hz), 1.34 (3H, t, J = 7.3 Hz), 1.58-
1.86 (2H, m), 2.49-2.54 (1H, m), 2.72-2.81 (1H, m), 3.10-3.19 (1H, m),
cl 01 3.20-3.28 (1H, m), 3.62 (1H, dd, J = 11.2, 2.1 Hz), 4.27 (2H, q, J = 7.3 Hz),
(o) 4.63 (1H, t, J = 6.4 Hz), 6.31 (1H, d, J = 16.0 Hz), 7.22-7.30 (1H, m), 7.43-
, 7.52 (2H, m), 8.00 (1H, d, J= 16.0 Hz).
CO,Et
[0073]
[Table 29] : -
4(4b)- 'H-NMR (CDCl,) 5: 0.97 (3H, t, J = 7.4 Hz), 1.64-1.78 (2H, m), 2.54-2.57
41 (1H, m), 2.74-2.77 (1H, m), 3.09-3.16 (1H, m), 3.27 (1H, dd, J = 11.5, 4.9
Hz), 3.58 (1H, dd, J = 11.5, 3.4 Hz), 4.64-4.68 (1H, m), 7.32 (1H, dd, J =
0/\/(]) : 8.7é), 17 Hz(). 7.39(1H,d, J=8.0 sz)) 7.52-7.55 (1(H, mn)q.) (
Cl Br
4(4c)- H-NMR (CDCl3) 5: 0.90 (3H, t, J = 7.3 Hz), 1.34 (3H, t, J = 7.1 Hz), 1.59-
41 1.73 (1H, m), 1.73-1.87 (1H, m), 2.50-2.54 (1H, m), 2.72-2.80 (1H, m),
0/\/| 3.09-3.16 (1H, m), 3.22 (1H, dd, J = 10.1, 6.0 Hz), 3.59 (1H, dd, J = 10.1,
(o} 5.0 Hz), 4.28 (2H, q, J = 7.1 Hz), 4.59-4.66 (1H, m), 6.33 (1H, d, J =156
cl | Hz), 7.31-7.44 (2H, m), 7.49-7.52 (1H, m), 8.02 (1H, d, J = 15.6 Hz).
CO,Et |
4(4b)- "H-NMR (CDCls) &: 1.00 (3H, t, J = 7.8 Hz), 1.61-1.83 (2H, m), 2.54-2.61
42 (1H, m), 2.74-2.78 (1H, m), 3.10-3.18 (1H, m), 3.25-3.32 (1H, m), 3.58-3.64
1H, m), 4.73-4.79 (1H, m), 7.25-7.31 (1H, m), 7.34-7. 2H, m).
O/\<c]> (1H, m) (1H, m) (1H, m), 7.34-7.41 (2H, m)
Br
’ cl
4(4c)- 'H-NMR (CDCl5) 5: 0.94 (3H, t, /= 7.3 Hz), 1.36 (3H, t, J = 7.1 Hz), 1.57
42 1.82 (2H, m), 2.49-2.54 (1H, m), 2.74 (1H, t, J = 4.4 Hz), 3.07-3.13 (1H, m)
3.18 (1H, dd, J=11.0, 6.0 Hz), 3.55 (1H, dd, J= 11.5, 2.8 Hz), 4.30 (2H q
0/\_((]) J=7.0Hz), 451457 (1H, m), 6.15 (1H, d, J= 16.5 Hz), 7.30 (1H, d, J =
7.3Hz),735(1H,d, J=73Hz), 742 (1H,d, J=7.3 Hz), 7.77 (1H, d, J =
I ‘| 16.5 Hz).
cl CO,Et
4(4b)- v 'H-NMR (CDCl;) 5: 0.40-0.54 (3H, m), 0.56-0.62 (1H, m), 1.17-1.24 (1H,
43 v m), 2.58 (1H, dd, J = 4.6, 2.6 Hz), 2.78 (1H, t, J = 4.6 Hz), 3.11-3.16 (1H,
: H m), 3.34 (1H, dd, J = 11.2, 5.4 Hz), 3.54 (1H, dd, J = 11.2, 3.7 Hz), 4.45
1H, d, J = 6.9 Hz), 7.12-7.16 (1H, m), 7.35 (1H, t, J = 7.4 H2), 7.51-7.54
C(\O/\% (2H. m). i (IH. m). 735 ¢ 2
Br )




0) COREt OH OH H ** 'H-NMR (CDC13) 6:1.10 (6H, s), 1.26 (3H, t, J = 7.3
Hz), 1.38 (3H, d, J = 6.3 Hz), 1.67 (2H d, J = 6.3 Hz), 2.23 (311, s),
2.43-2.72 (9H, m, 3.03-3.08 (2H, m, 3.25-3.34 (2H, n), 3.71-3.78 (LH, m,
4.12-4.17 (2H, m, 4.63-4.70 (1H n), & 93-5.98 (1)1, m), 6.60 (1H d, J=
15.5 Hz), 7.02-7.18 (6H, m. 102 23(23b) 0..----y-.. OH CCREt . |||

11H. 3- 9NM3RH, (CdD, CJI3166: 31. 1H0z) (6, s),241(. 16. 1(-21H. 2,7 (3, 1-1 .61
2.51-2. 63 (6H n)r?70{1H d; 1 =120 40Hz\305(2H.dd = 14.9,
7.4 Hz) | 2924]3, 31W2H . 3. Fﬂ_ 7'@;&%23 305,14 pEI LT Ay -ﬁ?ggfgem (1H,

q, J = 6.1 Hz), 6.91 d, J K ,m). 73105 1 (1er) SQJHadi

7.09-7.13 (2H o1 018 2 4(1 o, =115, 3 980 230426 bg'tzu cep zg011
1H NVR( ¢CDCL3) 6: -1.37(9H,r‘r),f 4'4,_)1755§ t‘@ oot ),811,(1@ 127%, H“ Hi
1.88-1.91 (2H m), B.15- 2.23

m, 2.83-2.87|(1H, nFo:E8. 01- 3. 11 (3H m, 3 29 (lH dd J = 10 9 8.6 Hz)
3.51- 3. 38@AH] ), \Z. 25- 4. 31 DCIg SEGC-EHE. 0] 1.J-125 GRIW A (THE9.88 | (1H
d, J =8% Hz), 6.90 (1H, d, :ﬁ(;f D BEy2 . 37@7415?)&’3355; ﬁz}’(fzgié) oH 1
CCREt N|H 1111 13)] 11 =17, L4 i) 6.7 BYigt. . 1A 3 iz
1.41 (3K, d, J @ Hz), 1.64-1.71 (2H m, 2.24 (3H d, J=23Hz)
2. 49- 2. 64A—(AH M2t H—dd—3=—12 646+ 305 (2H—dd 14. 9,
6.9 Hz), 3.31-3.36 (2H m, 3.73-3.77 (1H, m, 4.27 (2H q, J
4.68 (1H, @, J = 6.3 Hz), 6.49 (1H, d, J = 16.0 Hz), 7.10-7.17
(1H, d, Jpokdy Hz), 7.37 (1H t, J= 7.4 Hz), 7.80 (1H, d, J=1

f "

7.3 Hz) | |
4K, m, 7.21
.0 Hz).

O I QI

[Table 30] )
4(4c)-44 . TH-NMR (CDCls) &: 0.24-0.30 (1H, m), 0.41-0.52 (2H, m), 0.63-0.69 (1H,
m), 1.19-1.27 (1H, m), 1.35 (3H, t, J = 7.2 Hz), 2.50 (1H, dd, /= 4.9, 2.6
: Hz), 2.74 (1H, t, J = 4.6 Hz), 3.13-3.17 (1H, m), 3.34 (1H, dd, J = 11.5,
o N1 - 6.0 Hz), 3.57 (1H, dd, J = 11.5, 3.4 Hz), 4.20-4.30 (3H, m), 6.34 (1H, d, J
o) = 16.0 Hz), 7.28-7.33 (1H, m), 7.37-7.41 (1H, m), 7.47 (1H, d, J = 8.0
Hz), 7.56 (1H, d, J= 6.9 Hz), 8.16 (1H, d, J = 16.0 Hz).

COEt

4(4b)- F - TH-NMR (CDCls) 5. 1.58-1.62 (3.0H, m), 2.51 (0.5H, dd, J = 4.9, 2.6 Hz),
45 : 2.65 (0.5H, dd, J = 5.2, 2.3 Hz), 2.74-2.79 (1.0H, m), 3.10-3.17 (1.0H,

/\<| 'm), 3.35-3.42 (1.0H, m), 3.50 (0.5H, dd, J = 11.2, 3.7 Hz), 3.58 (0.5H,
O 0 dd, J = 1.5, 3.4 Hz), 5.09-5.16 (1.0H, m), 7.01-7.06 (1.0H, m), 7.10-7.15
| (1.0H, m), 7.35 (1.0H, d, J = 8.0 Hz). _

Br

4(4c)-45 F "H-NMR (CDCl) 6: 1.35 (3.0H,t, J= 7.3 Hz), 1.53-1.57 (3.0H, m), 2.50
(0.5H, dd, J = 5.2, 2.9 Hz), 2.69 (0.5H, dd, J = 5.2, 2.9 Hz), 2.72-2.77
. o/\<| (1.0H, m), 3.06 (0.5H, s), 3.11-3.15 (0.5H, m), 3.32 (0.5H, dd, J = 11.2,
(o) 6.0 Hz), 3.38 (0.5H, dd, J = 11.5, 4.6 Hz), 3.49 (0.5H, dd, J = 10.9, 3.4

: Hz), 3.56 (0.5H, dd, J = 11.5, 3.4 Hz), 4.28 (2.0H, q, J = 7.3 Hz), 5.07-

| 5.15 (1.0H, m), 6.27 (1.0H, d, J = 16.0 Hz), 7.03-7.09 (1.0H, m), 7.23-

7.28 (1.0H, m), 7.32-7.36 (1.0H, m), 8.41-8.46 (1.0H, m).
CO,Et

4(4b)- "H-NMR (CDCl;) 6. 1.50-1.54 (3.0H, m), 2.51 (3.0H, s), 2.54 (0.5H, dd, J
46 =4.9,2.6 Hz), 2.58 (0.5H, dd, J = 4.9, 2.6 Hz), 2.29-2.29 (1.0H, m), 3.11-
O/\<| 3.16 (1.0H, m), 3.20-3.30 (1.0H, m), 3.47-3.55 (1.0H, m), 5.26 (1.0H, q, J
Q | =69 Ha), 6.99 (1.0H, t, J = 8.0 Hz), 7.09 (1.0H, d, J = 8.0 Hz), 7.39

(1.0H, d, J = 8.0 Hz).

Br

4(40)-46 . TH-NMR (CDCh,) 6: 1.32-1.36 (3.0H, m), 1.51-1.55 (3.0H, m), 2.39 (3.0H,

s), 2.44-2.47 (0.5H, m), 2.70 (0.5H, dd, J = 5.2, 2.9 Hz), 2.72-2.75 (1.0H,

O/\(] m), 3.05-3.08 (0.5H, m), 3.10-3.14 (0.5H, m), 3.17 (0.5H, dd, J = 10.9,

O | 63 Ha). 3.33 (0.5H, dd, J = 115, 46 Hz), 3.48-3.52 (1.0H, m), 4.27

(2.0H, q, J = 7.3 Hz), 4.99 (0.5H, q, J = 6.7 Hz), 5.05 (0.5H, g, J = 6.7

Hz), 6.17 (0.5H, d, J = 2.3 Hz), 6.21 (0.5H, d, J = 2.3 Hz), 7.14-7.19
| . (2.0H, m), 7.34-7.38 (1.0H, m), 8.46-8.54 (1.0H, m).

CO,Et

4(4b)- Cl "H-NMR (CDCly) 6: 1.60-1.63 (3.0H, m), 2.52 (0.5H, dd, J= 5.2, 2.9 Hz), |
47 2,67 (0.5H, dd, J = 5.2, 2.3 Hz), 2.75-2.79 (1.0H, m), 3.12-3.15 (0.5H,

m), 3.17-3.20 (0.5H, m), 3.28 (0.5H, dd, J = 11.2, 6.3 Hz), 3.37 (0.5H,
O/\<| dd, J = 11.2, 4.6 Hz), 3.43 (0.5H, dd, J = 11.2, 3.7 Hz), 3.48 (0.5H, dd, J
O | =11.2, 3.7 Hz), 5.30-5.36 (1.0H, m), 7.03-7.07 (1.0H, m), 7.34 (1.0H, d,
J = 8.0 Hz), 7.50 (1.0H, d, J = 8.0 Hz).

Br




[0084] [Table 39] 24(24b) 101 OH CO2Et 4. 1H NMR (CDCL3) 6: 1.10 (6H,
s), 1.24 (31-1, t, J =7 1Hz), 1.40 (3H, d, J = 6.3 Hz), 1.65-1.69 (2H, m),
2.21 (3H, d, J = 1.7 Hz), 2.51-2.63 (6H, nm), 2.70 (11-1, dd, J= 11.7, 4.3
t, J = 7.7 Hz), 3.03-34@8 (2H, n), 3.28-3.35 (2H, m),

Hz), 2.93 (2H,

3.72-3.76 (1H m), 4.13 (2H q, J = 7.1 Hz), 4.64 (1H, q, J= 6.3 H),
7.01-7.04 (1H, n), 7.07-7.17 (5H, m). 24(24c) 5 OH COPH . 411 11-1-NWR
(CDC13) 6: 1.30 (3H, s), 1.3_1 (3H, s), 1.39 (3H, d, J = 6.5 Hz), 1.85-1.91
( 2H, rr) %Jﬁ (3H, d, J = 1.7 H), 2.48- 2.67 (6H,. n), 2.74-2.80 (1H ),
2.86-2.90°%H) m), 2.922.98 (1H, n), 3.06-3.12 (3H, m, 3.39 (1H dd, J =
10. 3, 52Hz) 383 3,73 (1H m, 467(1H g, J =65 H), 6.98-7.02 (2H,
m, 7.1] 4cir7"[(“" A5 ]’7'1: 739 51 Xs“o Y= H Et
O 11-1- 13) 16 11(6H (<$H,d g%z(zgh# gsg s adl v 2k ' ' 76 8H, d,
J = 6.5|H), . é (2050) 205513 (2H, mmso@srs@m 2.73
(1H, dd| J = [ L0 Hz)S 03 Qe 234,74l mf;zg #Jztg% %%ﬁfﬂ H, dd,
3=10.0, 4.0 39 (1H dd sza(mHmwm@szﬂrEm( s e

4.28(2K] q, = 7.1 H), 4.84 Iﬁ7ﬁ(1Q!*<tJ’676HZH272856(1% 1H, d, J= 15.5

Hz), 7.10-7.1 .-18(2H n, 7.62- 66(2H n') 7.78 (1H, s),
7. 97( 1K@y J NGR (cocy 5 16h 13! 2 C13) 6
1. 11( 6H| 48), 1. (051L wsiis:msbw, 2 toHeq 5 31)-36& 1.70

(2H, m, 2.49 4};%3“;%* ?H 4.0

Hz), 2.93- 3. ¢ 7(137 32H)H 3 Hz),
3.35 (1H 3.71-3.75 (1H m 414(2H a 1

Hz), 4. '59“‘("1?4
(1H, s), 7.52
25(25¢) |NC

7T 30 D s @0 £ J 572
7(051'.‘1 o7 dep L oo Ak By ?J’é 7.45
JE &6 I-HZ)306 3010 %0 5H m.11d,15 d) 5FF n§330 kﬁé 104, 103
m), 3.52 (0.5H, dd, J = 11.2, 3.2 Hz), 3.60 (0.5H, dd, J = 11.5, 3.4 Hz).
427 (2.0H, q, J = 7.3 Hz), 5.06-5.14 (1.0H, m), 6.23 (1.0H, d, J = 15.5
Hz), 7.07-7.12 (1.0H, m), 7.28-7.32 (1.0H, m), 8.33-8.37 (1.0H, m).

"H-NMR (CDCl,) 5: 1.25-1.28 (3H, m), 1.37-1.41 (3H, m), 2.46-2.57 (4H,
m), 2.76-2.80 (1H, m), 3.12-3.17 (2H, m), 3.17-3:22 (1H, m), 3.59-3.64
(1H, m), 4.11-4.18 (2H, m), 4.70-4.77 (1H, m), 5.96-6.02 (1H, m), 6.58-
F 6.62 (1H, m), 7.16 (1H, dd, J = 11.5, 7.7 Hz), 7.22 (1H, dd, J = 11.5, 9.2

I Hz).

4(40)-49

CO,Et

4(4c)-50 "H-NMR (CDCly) 6 1.18-1.32 (3H, m), 1.39-1.48 (3H, m), 2.46-2.53 (3H.

m), 2.54-2.64 (1H, m), 2.70-2.79 (1H, m), 3.07-3.23 (2H, m), 3.38-3.54
0 ] (2H, m), 3.81 (3H, s), 4.15 (2H, q, J = 6.4 Hz), 4.85 (1H, q, J = 6.4 Hz),
5.81-5.91 (1H, m), 6.42 (1H, d, J = 16.0 Hz), 6.75-6.81 (1H, m), 7.04-
| 7.16 (1H, m), 7.19-7.31 (1H, m).

4(4c)-51 "H-NMR (CDCl3) 6: 1.27 (3H, t, J = 7.2 Hz), 1.42 (3H, d, J = 6.4 Hz), 2.32
/\d (3H, ), 2.45-2.51 (3H, m), 2.54 (2H, t, J = 6.4 Hz), 2.75 (1H, t, J = 4.4
o 5 Hz), 3.11-3.16 (1H, m), 3.20 (1H, dd, J = 11.0, 6.0 Hz), 3.56 (1H, dd, J =
11.0, 2.8 Hz), 4.15 (2H, q, J = 7.2 Hz), 4.76 (1H, q, J = 6.4 Hz), 6.03 (1H,

| dt, J = 15.6, 6.6 Hz), 6.74 (1H, d, J = 15.6 Hz), 7.07 (1H, d, J = 8.3 Hz),

719 (1H,s), 7.28 (1H,d, J=8.3 Hz)

4(4c)-52 "H-NMR (CDCly) 5: 1.27 (3H, t, /= 7.2 Hz), 142 (3H, d, J = 6.1 Hz),
2.46-2.53 (3H, m), 2.56 (2H, t, J = 6.1 Hz), 2.73-2.80 (1H, m), 3.09-3.17
(1H, m), 3.18-3.24 (1H, m), 3.54-3.61 (1H, m), 4.14 (2H, q, J = 7.2 Hz),
4.77 (1H, q, J= 6.1 Hz), 6.05 (1H, dt, J=15.6, 5.6 H2), 6.73 (1H,d, J =
15.6 Hz), 6.94 (1H, dd, J=10.3, 5.7 Hz), 7.07 (1H, dd, /= 10.3, 2.8 Hz),

7.32-7.40 (1H, m).

[0076]



'"H-NMR (CDCI3) 6:1.41 (3H, s), 1.43 (3H, s), 1.46 (3H, d, J = 6.3 Hz), 1.97
(2H, dd, J = 13.7, 6.0 Hz), 2.04 (1H, dd, J = 13.7, 5.7 Hz), 2.39-2.47 (2H,
m, 2.54-2.66 (3H, n), 2.95- 3.14 (6H, m), 3.54-3.60 (1H n), 3.65-3.69
(1H, n), 4.13- 4.18 (1H, 1), 5.01-5.08¢(1H, m), 7.09-7.14 (4H ny, 7.33-
7.36 (1H, m), 7.44-7.48 (2H, m). 26(26a) O | OH COREt *I1 ' H NMR
(CDCI3) 6:1.11(6H, s), 1.34 (3H, t, J = 7.1 Hz), 1.41 (3H, d, J = 6.3 Hz),
1.66-1.71 (2H, m), 2.51-2.64 (4H, n), 2.73 (1H dd, J = 12.0, 4.0 Hz),

3. 04- 3. 08 (2H T%)Ql3 33- 3.40 (2H, ), 3.72-3.77 (1H, m), 4.27 (2H, q, J =

(

7.1 Hz),4(A) &.32)= 6 3 Hr) 625 ?H1d31_1'—3|’_—|§H§3_(37107 3 (2H,
m, 7.14 ?c 18] ¢ fﬁ'%‘ség Jr)n;s'7 zé:“LJu sz))js 133'195(.1"9‘%22
26( 26b) . H 3&1(1»11 £H11$)2,5H1).4’215(2(H3d-l t, J
= 7.3 Hz . . 2.641 417 8 (1 0= 7 o,
2.72 ( . . F(%Héiﬁ:léegég 6:(" @4@076916% H“”F(r?? 3.29
(1H, d . . .33 ((1H, dd, : 5.7 Hz), 3.72-3.76|(1H,
M, 4. 14 ! 68_(1H q,J:63Hz) 6.95 (1H, dd| J =
s, 74 ARt A A Rt
26( 26¢) A T:@trﬁ; Fpﬁeeéﬂ 2011, 44 -8y, 378 | 97

) 0: 217388 A1H, dbJ 2108 23 E
n, 25 [ e D e
(2H, m, @46, dd, J 10.9, 2.9 Hz), 4.12-4.18|(1H,
m, 4. dd, J= 11.2, 8.3 Hz), 7.05-7.15(6K, |m).
[ 0085] e e R OOPFt 111 NVR (OO 3) 6
1.12 ( oo (éDcz:%GQ%z?ﬁ% B e (i (zggf@(m 69 (2H,
d, J = 6. )299é1H7gd 309=31i H.7m), 24 ./—3 07
(2H, dd %) gj 5'P4"Z @H ‘ILI"'I‘ 2. 4 627 (2H,
q, J =17. 5*72 Sé@n %liHﬂH S?EHz)ﬁ)G “Hﬁ
6. 75-6. \ , 7 15-7.17 (2H, r’r), .70 (1H, d} 3=
16. 6 Hz). H COZE'[

4(4¢)-56 "H-NMR (CDCly) 8: 1.23 (3H, t, J = 7.5 Hz), 1.43 (3H, d, J = 6.0 H2),

_ 2.49-2.53 (2H, m), 2.59 (1H, dd, J = 14.4, 7.1 Hz), 2.76 (1H, t, J = 4.1
Hz), 3.01 (1H, d, J = 6.9 Hz), 3.10-3.17 (2H, m), 3.44 (1H, dd, J =
15.1, 6.0 Hz), 3.55 (1H, d, J = 10.8 Hz), 4.10 (2H, q, J = 7.5 Hz), 4.76
(1H, g, J = 6.0 Hz), 5.45-5.53 (1H, m), 5.63-5.70 (1H, m), 6.95 (1H, t,
J =9.9 Hz), 7.20-7.25 (2H, m).

4(4c)-57 : ‘ "H-NMR (CDCly) &: 1.27 (3H, t, J= 6.2 Hz), 1.44 (3H, d, J = 6.4 Hz),
FsC /\(] 2.48-2.53 (3H, m), 2.58 (2H, t, J = 6.6 Hz), 2.76-2.78 (1H, m), 3.15-
Y 0 3.19 (1H, m), 3.21-3.26 (1H, m), 3.58 (1H, dd, J = 11.2, 2.5 Hz), 4.15

(2H, q, J = 6.2'Hz), 4.84 (1H, q, J = 6.4 Hz), 6:11-6.18 (1H, m), 6.74
l (1H, d, J = 15.6 Hz), 7.47 (2H, brs), 7.68 (1H, s).

COOEt
[ 4(@c)58 "H-NMR (CDCly) 5: 1.26 (31, §, J = 7.1 Fz), 141 (3H, §, J = 7.1 Hz),
0 1.41 (3H, d, J = 6.7 Hz), 2.43-2.55 (4H, m), 2.76 (1H, t, J = 4.6 Hz),
~ 0L | 310319 (A, m), 3.22 (1H, dd, J = 11.2, 6.2 Hz). 360 (1H, dd, J =

11.2, 3.0 Hz), 4.04 (2H, q, J = 7.1 Hz), 4.15 (2H, q, J = 7.1 Hz), 4.76
(1H, q, J = 6.7 Hz), 5.93 (1H, dt, J = 15.5, 6.5 Hz), 6.64 (1H, d, J =
15.5 Hz), 6.75 (1H, dd, J = 8.6, 2.6 Hz), 6.95 (1H, d, J = 2.6 Hz), 7.30
COEt | (1H,d, J = 8.6 H2).

[0077]
. [Table 33]
4(4c)-59 TH-NMR (CDCls) 8: 1.26 (3H, t, J = 7.0 Hz), 1.33 (6H, d, J = 6.0 Hz),
o 01 1.41 (3H, d, J = 6.4 Hz), 2.43-2.55 (4H, m), 2.76 (1H, t, J = 4.6 Hz),
\( o) 3.10-3.18 (2H, m), 3.22 (1H, dd, J = 11.0, 6.0 Hz), 3.60 (1H, dd, J =

11.2, 3.0 Hz), 4.14 (2H, q, J=7.0 Hz), 4.514.60 (1H, m), 4.76 (1H, q,

J =63 Hz), 593 (1H, dt, J = 15.4, 6.5 Hz), 6.64 (1H, d, J = 15.4 Hz),

CO,Et 6.74 (1H,dd, J=8.5,2.8 H2),6.94 (1H,d, J=2.8 Hz), 7.29 (1H.d, J =
85 Hz). :




HNO 111-NVR (CDCI3) 6:1.12 (6H, s), 1.25 (3H, t, J = 7.1 2Hz5)0-12. 4614
((361-1121,dm J), =26 7. 3 2 Hoz), 1d. 6d8 (Jai, d1,2J0= 46.06 HHzz)),,
86-3.00 (2H, n), 3.06 (2H, dd, J = 14.6, 7.2 Hz), 3.30 (1H, dd, J = 9.7,
.0 Hz), 3.35 (1H, dd, J = 9.7, 5.2 Wz), 3.73-3.77 (1H, m, 4.14 (2H q, J
7.3 Hz), 4.75 (1H, q, J= 6.1 Hz), 6.67-6.71 (1H n), 6.97-7.00 (1H m,

B

7.10-7.13 (2H, m, 714718(2H rr) 27(27c) . le OH CO2H N H 41
1H NVR ({GhCk3)—6+1-23-1- bvz :
2.03-2. 48 CTH, 2,2553%5 &%héﬁﬁm) 55 2 (7 H o,
3.52-3.59 (1H, (g)lg)waﬁsﬁ%dﬁ@&b 2%35421;5@ 59%%;5914-J %@24 (1H,
n, 6.67-6.72 bE 8 g’g ngmul XHL 653(2&3)
10 V ON|Y OH 1 Y i 6. (2H,
n, 0.62-0.68 _ : s) 118128(1H n, 133(3H, t,| J=
6.9 Hz),| 1.65-1.70 (2H, WpEt2. 49t 2.57 (1H, nm), 2.58-2.63(3H, nm), 2.70 (1H,
dd, J= 1¥¢9514, . ‘Z*HIMthyDCl;B)G 34?1(3 liIt-IJ7 c(td Hsz793H7t3 6’951 9?HzIHz) :
3.47 (1§, dd, | 2?3 i Hsz %—a ﬁH Hz)
4.26 (2H, g, J% <l5.4 r—saﬁn()dt 156 4
7.14-7. 17 (2H, 7W)<1H ¥ J 3BLOHRBIS(HHL. J 718 sz 44 (1H d, J=
6.3 Hz),| 7.56 817(1H d J— 160Hz) 28(28b) 0 V
N OH H Qg%g%ﬁii. 28508 . ﬁ§3$r42£§fﬁk"”)’
0.59-0. 64" (TH, ﬂ%i%ﬁ]ézﬂmﬁ?&( ﬁ)’S 2068 (1 %')
2.50-2.65 (6H, g;—{r 5365*213;083?14-12 m)2219(4H 3d.991 ﬂéﬁH , 3.34
(1H, dd,| J= 10. a2 SEdE 0L Eﬁ%,m N 315 (1H
n, 4.13 (2H, d G, 7 che o bz, s B Hszﬂ z>1 sl 1€ BbtonT) |
7.14-7.18 (3H, 20H. L 7= 827 43 ((1H,
4(4c)-63 TH-NMR (CDCh) 3: 1.27 (3H, t, J=7.0 Hz) 1.32 (6H, d, J = 5.7 Hz),
1.42 (3H, d, J = 6.3 Hz), 2.47-2.51 (3H, m), 2.55-2.59 (1H, m), 2.73
(1H, t, J = 4.9 Hz), 3.08-3.14 (2H, m), 3.18 (1H, q, J = 5.7 Hz), 3.47
(1H, dd, J = 10.9, 3.4 Hz), 4.15 (2H, q, J = 7.0 Hz), 4.45-4.52 (1H, m),
483(1H q, J=6.3 Hz),5.91 (1H, dt, /= 16.0, 6.6 Hz), 6.40 (1H, d, J
=16.0Hz),6.78 (1H, d, J=7.7 Hz), 7.08 (1H, d, J= 7.7 Hz), 7.18 (1H,
t, J=7.7 Hz).
4(4c)-64 "H-NMR (CDCl;) 6: 1.26 (3H, g, J = 7.4 Hz), 1.40 (3H, d, J = 6.3 Hz),
. 2.46-2.52 (2H, m), 2.53-2.58 (1H, m), 2.74-2.77 (1H, m), 3.03-3.07
(1H, m), 3.09-3.16 (2H, m), 3.17-3.22 (1H, m), 3.36-3.42 (1H, m), 3.58
(1H, dd, J = 11.5, 2.9 Hz), 4.11-4.18 (2H, m), 4.73-4.78 (1H, m), 6.02-
6.10 (1H, m), 6.68-(1H, d, J = 15.5 Hz), 7.20-7.24 (1H, m), 7.34-7.36
(1H, m).
CO.Et
4(4¢)-65 1H-NMR (CDCI3) 6: 1.44 (3H, d, J = 6.4 Hz), 1.78-1.87 (2H, m), 2.24-
0/\7 2.41 (5H, m), 2.47-2.53 (1H, m), 2.73-2.77 (1H, m), 3.10-3.26 (3H, m),
o 3.54-3.70 (1H, m), 3.68 (3H, s), 4.75-4.84 (1H, m}, 5.22 (OH, s), 5.96-
6.05 (1H, m), 6.71 (1H, d, J = 15.6 Hz), 7.17-7.28 (2H, m), 7.39 (1H, t,
| J =6.9 Hz).
COzMe
[0078]
[Table 34]
4(4¢)-66 1H-NMR (CDCI3) &: 1.40-1.54 (2H, m), 1.44 (3H, d, J = 6.0 Hz), 1.63-
1.75 (2H, m), 2.20-2.40 (5H, m), 2.47-2.52 (1H, m), 2.72-2.77 (1H, m),
0/\—7 3.08-3.25 (3H, m), 3.52-3.70 (1H, m), 3.67 (3H, s), 4.75-4.86 (1H, m),
i o 5.97-6.07 (1H, m), 6.69 (1H, d, J = 15.6 Hz), 7.18-7.28 (2H, m), 7.39
| (1H,t, J = 7.1 Hz).
CO,Me

[0079]



.123127

1111, 28(28c) 1101 ...----y---. OH CORH 1H NMR (CDCI3) 6: 0.03-0.09 (1H,
M, 0.41-0.48 (2H, ny, 0.72-0.79 (1H, m), 1.17-1.25 (1H, n), 1.35-1.37 (6H,
m, 1.96 (1H, dd, J= 13.7, 6.3 Hz), 2.05 (1H, dd, J = 13.7, 6.9 Hz),
2.35-2.42 (1H, n), 2.47-2.59 (2H . M), o3 59-2.65 (2H, ), 2.88-2.95 (1H ny,
3.02-3.11 (5H, n), 3.55-3.60 (1H, m), 3.91-3.99 (2H n), 4.11- 4.18 (1H,
M, 7.09-7.15 (5H n), 7.18-7.24 (2H n), 7.30-7.38 (1H ). 29(29a) 0 V
. --ly---. OHCOREt *Il 1HNWR (CDCI3) 6: 0.21-0.27 (1H, m, 0:41-0. 50
2H, m), 0.62-0.67 (1H, 1,09 8- 33 (3H, t,
S_ 6. mHz) 1%%6(02?(%"@% n%i &L 3 )EX%mgiéeszé EC(aPF&n?elng rie(iH dd J =
éé "3 o e ber e Fedfe i P aTehe (Tt Ty e 8R REY 10 D6 (2m
, J= 7 16. 1 7 (2H,
7. 27%%1 ‘9161&4 éﬁlq%d%t%o] IS“H%Q '95349%55 % 4%’;'( 1?) zﬁ%ﬁgﬁé (
;9?29%)1"' %@Nﬁ%&:@%&ﬁgéﬂ% cséjr?fedlgug i‘E)the[Q%L?l Mabisaoélélg 0 65
LY g B ot o, 3 S )
(1H, dd, Rydrdl Gsid, 9 H ,tie Mdrddittton ScePs51 (6) 3 Hed), 3add- B(Z8 ( 1H,
M), 4.13 (2H, g, J=7.3 Hz), 4.18 (1H, d,.J= 7.4 Hz), 7.10-7.12 (2H, m,
7.14-7. 1 Bkamyle 7.19-7. 24 (2H, m). 7.40-7.43 (1H, m). V 110---\r" .. 11,
OH COREt  29(29c) . 11l 1HNWR (CDCI3) 6: -0.08-0.01 (1H, m), 0.31-0.38
1155 T o7t ah Ch T aa (or vy, 2 01 K dd, 3 2155 66 )
2.11 (1H [QREO]= 13 5, 6.0 Hz), 2.39-2.46 (1H, n), 2.49-2.58 (2H, n),

2.62-2.68 (2H, ﬂ% 2977313 (6K M, 3.79-4.08 (3H m, 4.16-4.23 (1H ),
7.08-7. 21 (8H [TgPle sl ou copH 105 20(30a)

Example | Structure : Data
No. .
15(15a) . "H-NMR (CDCR) 5. 1.10 (6H, 5), 133 (3H. t, J = 7.2
| Hz), 1.44 (3H, d, J = 6:6 Hz), 166-1.69 (2H, m),
| meo X/@ 2.49-266 (5H, m), 2.72 (1H, dd, J = 117, 3.9 Hz)
SR 3.06 (2H, dd, J = 14.9, 7.3 Hz), 3.37 (2H, d, J = 5.1
du H Hz), 3.72-3.78 (1H, m), 3.83 (3H, s), 4.25 (2H, g, J =

| 7.1 Hz), 483 (1H, g, J = 6.3 Hz), 6.25 (1H, d, J =

15.6 Hz), 6.81 (1H, dd, J = 8.8, 2.7 Hz), 7.02-7.04
CO,Et . (1H, m), 7.09-7.19 (5H, m), 7.52 (1H, d, J = 8.8 Hz),
8.00 (1H, d, J = 15.6 Hz).

15(15b) 'H-NMR (CDCls) &: 1.10 (6H, s), 1.24 (3H, t, J = 7.2
: O Hz), 1.43 (3H, d, J = 6.3 Hz), 1.65-1.69 (2H, m),
MeO ' 2.48-2.65 (6H, m), 2.70 (1H, dd, J = 11.7, 3.9 Hz),

O/Y\N 2.87-2.94 (2H, m), 3.02-3.09 (2H, m), 3.28-3.37 (2H,
H m), 3.71-3.77 (1H, m), 3.78 (3H, s), 4.13 (2H, q, J =
7.2 Hz), 4.71 (1H, q, J = 6.3 Hz), 6.74 (1H, dd, J =
8.5, 2.9 Hz), 6.99 (1H, d, J = 2.9 Hz), 7.05-7.18 (5H,

15(15¢) . - | TH-NMR (CDCl,) 8: 1.41 (6H, s), 1.46 (3H, d, J=6.4
O Hz), 1.96-2.10 (2H, m), 2.40-2.69 (6H, m), 2.95-3.14
) ' (7H, m), 3.53-3.63 (1H, m), 3.67-3.73 (1H, m), 3.77

. MeO N

(3H, s), 4.134.21 (1H, m), 4.93-5.03 (1H, m), 6.74-

6.78 (1H, m), 6.80 (1H, s), 7.08-7.14 (6H, m).

“TH-NMR (CDClh) 6: 1.10 (6H, s), 1.24-1.30 (1H, m),
1.32-1.37 (3H, m), 1.42-1.46 (3H, m), 1.65-1.69 (2H,
m), 2.50-2.73 (5H, m), 3.01-3.10 (2H, m), 3.28-3.38

H
O/Y\N: :/ : (2H, m), 3.71-3.78 (1H, m), 3.81 (3H, s), 4.24-4.31
on H (2H, m), 4.74-4.82 (1H, m), 6.32 (1H, dd, J = 16.0,
MeO | 4.6 Hz), 6.91-6.96 (1H, m), 7.02-7.06 (1H, m), 7.09-
7.19 (4H, m), 7.38 (1H, dd, J = 8.7, 4.1 Hz), 8.09 (1H,
N: "
H

16(16a)

dd, J = 16.0, 4.6 Hz).
TH-NMR (CDCly) 6: 1.10 (6H, s), 1.25 (3H, t, J = 7.2
Hz), 1.43 (3H, d, J = 6.4 Hz), 1.85-1.68 (2H, m),
2.50-2.64 (6H, m), 2.68 (1H, dd, J = 11.7, 4.1 Hz),
295 (2H, t, J = ao Hz), 3.06 (2H, dd, J = 14.6, 6.8
oH _ Hz), 3.25-3.33 (2H, m), 3.70-3.75 (1H, m), 3.76 (3H,
MeO s), 4.14 (2H, q, J = 7.2 Hz), 4.69 (1H, q, J = 6.4 Hz),
6.68 (1H, d, J = 2.4 Hz), 6.78 (1H, dd, J = 8.5, 2.4
CO,Et - Hz), 7.09-7.13 (2H, m), 7.13-7.18 (2H, m), 7.33 (1H,
d,J = 8.5 Hz).

16(16b)




1H NMVR (CDCI3) 6: 1.11 (6H, s), 1.24-1.28 (3H, ),
1.351. 40(3H, ), 1.66-1. 71(2H, ), 2. 44- 2. 64

m,

3.04-3.08 (2H, m, 3.30-
(1H, n), 4.10-4.19 (2H,

(1H,

d,

= 15.5 Hz),

111
0 4.6194 71 (1H,
7.10-7.22 (6H, M.

(8H,
m,

m, 2.70-2.75 (1H, m),
3.35 (2H, m), 3.71-3.77
5.95-6.01 (1H, n), 6.59
CCREt  30(30b)

J oH

16(16c) :
g A
OH
MeO

COH ~

"H-NMR (CDCl) 5. 1.40-1.44 (6H, m), 1.45-1.48 (3H,
m), 1.95-2.09 (2H, m), 2.47-2.67 (5H, m), 2.97-3.15
(6H, m), 3.49-3.60 (1H, m), 3.65-3.71 (1H, m), 3.77
(3H, s), 4.09-4.21 (1H, m), 4.87-4.97 (1H, m), 6.67-
6.72 (1H, m), 6.77 (1H, s), 7.07-7.20 (5H, m).

[0081]

[Table 36]

17(17a)

TH-NMR (CDCl;) 6: 1.10 (6H, s), 1.34 (3H, t, J = 7.2 Hz),
1.45 (3H, d, J = 6.3 Hz), 1.67 (2H, d, J = 5.9 Hz), 2.48-2.65
(4H, m), 2.69 (1H, dd, J = 11.7, 4.1 Hz), 3.02-3.09 (2H, m),
3.28-3.35 (2H, m), 3.69-3.80 (1H, m), 3.86 (3H, s), 4.26
(2H, q, J = 7.1 Hz), 4.83 (1H, q, J = 6.3 Hz), 6.53 (1H, d, J
= 16.1 Hz), 6.83 (1H, d, J = 8.3 Hz), 7.08-7.19 (5H, m),
7.29-7.35 (1H, m), 7.91 (1H, d, J = 16.1 Hz).

17(17b)

"H-NMR (CDCl) 6: 1.09-1.10 (6H, m), 1.26 (3H,t, J= 7.8
Hz), 1.43 (3H, d, J = 6.3 Hz), 1.66 (2H, d, J = 5.9 Hz), 2.48-
2.64 (6H, m), 2.68 (1H, dd, J = 11.6, 4.0 Hz), 2.88-3.09
(4H, m), 3.26-3.34 (2H, m), 3.71-3.78 (1H, m), 3.81 (3H, s),
4.15 (2H, q, J = 7.2 Hz), 4.76 (1H, g, J = 6.3 Hz), 6.75 (1H,
d, J = 8.0 Hz), 7.05 (1H, d, J = 6.8 Hz), 7.09-7.23 (5H, m).

17(17¢)

'H-NMR (CDCly) 5: 1.40-1.48 (SH, m), 1.98-2.11 (2H, m),
2.39-2.60 (3H, m), 2.60-2.70 (2H, m), 2.89-3.14 (6H, m),
3.49-3.59 (1H, m), 3.63-3.69 (1H, m), 3.78 (3H, s), 4.23-
4.30 (1H, m), 5.00-5.10 (1H, m), 6.74-6.78 (1H, m), 6.87-
6.92 (1H, m), 7.08-7.17 (5H, m).

18(18a)

"H-NMR (CDCl;) 0: 0.91 (3H, t, J = 7.1 Hz), 1.10 (6H, s),
1.34 (3H, t, J = 7.2 Hz), 1.65-1.74 (3H, m), 1.77-1.87 (1H,
m), 2.48-2.65 (4H, m), 2.71 (1H, dd, J = 11.6, 4.0 Hz), 3.01-
3.1 (2H, m), 3.29-3.36 (2H, m), 3.71-3.78 (1H, m), 4.26
(2H, g. J = 7.1 Hz), 4.55-4.60 (1H, m), 6.32 (1H, d, J = 15.9
Hz), 7.09-7.13 (2H, m), 7.13-7.17 (2H, m), 7.27-7.29 (1H,
m), 7.35-7.40 (1H, m), 7.41-7.44 (1H, m), 7.54 (1H, d, J =
7.6 Hz), 8.12 (1H, d, J = 15.9 Hz).

18(18b)

'H-NMR (CDCls) &: 0.97 (3H, t, J = 7.3 Hz), 1.10 (6H, s),
1.24 (3H, t, J=7.1 Hz), 1.61-1.72 (3H, m), 1.75-1.85 (1H,
m), 2.49-2.65 (6H, m), 2.69 (1H, dd, J = 11.6, 4.0 Hz), 2.90-
3.08 (4H, m), 3.26-3.33 (2H, m), 3.72-3.78 (1H, m), 4.14
(2H, q, J = 7.3 Hz), 449 (1H, dd, J = 7.9, 5.0 Hz), 7.10-
7.24 (7TH, m), 7.39 (1H, dd, J= 7.3, 2.2'Hz).

18(18¢)

CO,H

"H-NMR (CDCl;) 6: 0.67-0.79 (3H, m), 1.23-1.40 (8H, m),
1.62-1.75 (1H, m), 1.87-2.07 (4H, m), 2.42-2.67 (4H, m),
2.90-3.13 (4H, m), 3.52-3.69 (2H, m), 4.13-4.25 (1H, m),
4.78-4.89 (1H, m), 7.09-7.26 (8H, m).




'"H-NVR (CDCI3) 5: 1.11 (6H, s), 1.25 (3H, t, J =

7.3 Hz), 1.38 (3H, d,
J=6.3 Hz), 1.54-1.61(2H, m, 111 1.66-1.72 (4H, m), 2.33 (2H t, J =
7.4 Hz), 2.49- 1101 ----y-'SNOHH 2.64 (6H m, 2.72 (1H, dd, J = 12.0,
4.0 Hz), 3.03: 3.09 (2H, m, 3.25-3.31062H, m, 3.71-3.76 - (1H, m, 4.13
(2H, 'q, J = 7.3 Hz), 4.64 (1H q, J = 6.3 Hz), -
6.89-6. 94(1H, ), 7. 10-7. 13 (2H. n), 7. 14-7. 18 (2H, m), 7.22 (1H, dd, J =
11.7, 8.3 Hz) COPEt  30(30c) _ THNMVR (CDCI3) 5: 1.34 (3H d_J = 6.3
). 1,4 38(1%a] H-NMR {CDCl,) : 1.1 (6H, s), 1.35 (3H. t, J = 7.2 H2), _
Y 1.45 (3H, d, J = 6.6 Hz), 1.65-1.69 (2H, m), 2.32 (3H, d, J =
2.0 Hz), 2.50-2.65 (4H, m), 2.71 (1H, dd, J = 11.6, 4.0 Hz),
O/Y\” 3.02-3.09 (2H, m), 3.34-341 (2H, m), 3.72-3.78' (1H. m), | " -
OH 427.(2H,q, J= 7.1 Hz), 4.80 (1H; q, J = 6.3 Hz), 6.34 (1H.-| -
F d, J = 15.9 Hz), 7.08-7.18 (4H, ™), 7.23-7.26 (1H, m), 7.34
COzEt (1H,d, /= 8.3 Hz), 7.89 (1H, d, J = 159 Ha). -
19(19b) "H-NMR (CDCls) &: 1.10 (6H, s), 1.25 (3H. t, J = 7.0 Hz),
1.44 (3H, d, J = 6.4 Hz), 1.67 (2H, d, J = 6.0 Hz), 2.21 (3H,
X/@ d, J = 2.3 Hz), 2.51-2.64 (6H, m), 2.70 (1H, dd, J = 11.5,
[; : 4.1 Hz), 2.90-2.94 (2H, m), 3.03-3.09 (2H, m), 3.33-3.39
(2H, m), 3:71-3.77 (1H, m), 4.14 (2H, q, J = 7.0 Hz), 4.77
(1H, q, J = 6.4 Hz), 6.93 (1H, d, J = 8.3 Hz), 7.10-7.18 (5H,
CO,Et m).
[0082]
[Table 37]
19(19¢) "H-NMR (CDC,) & 1.28 (3H, s), 1.30 (3H, s), 1.41 (3H,
d, J = 6.9 Hz), 1.87 (2H, d, J = 6.9 Hz), 2.20 (3H, s),
X/@ 2.43-2.54 (4H, m), 2.61-2.69 (2H, m), 2.72-2.79 (1H, m),
- 2.88-2.94 (2H, m), 3.01-3.14 (3H, m), 3.43 (1H, dd, J =

10.3, 5.7 Hz), 3.55-3.64 (1H, m), 4.78 (1H, q, J = 6.3
Hz), 6.92 (1H, d. J = 8.0 Hz), 6.96-7.00 (1H, m), 7.12-
7.15 (2H, m), 7.17-7.21 (2H, m).

' :coz ' _
20(20a) TH-NMR (CDCly) 0: 1.10 (6H. 5), 1.96 (3H. t. J = 7.0 H2),
1.44 (3H, d, J = 6.4 Hz), 1.67 (2H, d, J = 6.0 Hz), 2.19-
);\;ik 2.22 (3H, m), 2.37-2.74 (9H, m), 3.02-3.10 (2H, m),

F

3.32-3.39 (2H, m), 3.71-3.77 (1H, m), 4.15 (2H, q, J =
7.0 Hz), 4.78 (1H, q, J = 6.4 Hz), 6.03-6.11 (1H, m), 656
(1H, d, J = 15.6 Hz), 7.09-7.19 (6H, m).

CO,Et-

20(20b) "H-NMR (CDCls) &: 1.10 (6H, s), 1.25 (3H, t, J = 7.2 Hz),
1.44 (3H, d, J = 6.4 Hz), 1.53-1.61 (2H, m), 1.65-1.74

(4H, m), 2.17-2.19 (3H, m), 2.33 (2H, t, J = 7.1 Hz),
2.50-2.65 (6H, m), 2.70 (1H, dd, J = 11.7, 3.9 Hz), 3.02-
3.10 (2H, m), 3.33-3.40 (2H, m), 3.71-3.78 (1H, m), 4.13

F _ (2H,q, J=7.2Hz), 476 (1H, q, J= 6.4 Hz), 6.90 (1H, d,
J=8.3 Hz), 7.09-7.18 (5H, m).

CO,Et

20(20c) 'H-NMR (CDCly) &: 1.22-1.28 (2H, m), 1.31 (6H, s), 1.44

(3H, d, J = 6.3 Hz), 1.50-1.60 (4H, m), 1.88 (2H, d, J =
6.3 Hz), 2.05-2.15 (2H, m), 2.16 (3H, s), 2.47-2.67 (6H,
m), 2.90-2.95 (1H, m), 3.02-3.11 (2H, m), 3.18-3.22 (1H,
m), 3.45-3.49 (1H, m), 3.90-3.94 (1H, m), 4.71 (1H, g, J

=6.3 Hz), 6.88 (1H, d, J= 8.0 Hz), 7.07-7.17 (5H, m).

CO.H

21(21a) "H-NMR (CDCly) 5. 0.91 (3H, t, J = 7.4 Hz), 1.10 (6H, s),
O 1.30-1.37 (4H, m), 1.41-1.52 (1H, m), 1.56-1.63 (1H, m),

’ 1.67 (2H, d, J = 5.7 Hz), 1.76-1.84 (1H, m), 2.49-2.64

(4H, m), 2.70 (1H, dd, J = 11.7, 4.3 Hz), 3.03-3.08 (2H,

m), 3.28-3.35 (2H, m), 3.72-3.77 (1H, m), 4.22-4.31 (2H,

m), 4.65 (1H, dd, J = 8.0, 5.2 Hz), 6.32 (1H, d, J = 16.0

Hz), 7.09-7.12 (2H, m), 7.14-7.17 (2H, m), 7.25-7.29

CO Et (2H, m), 7.37 (1H, t, J = 6.9 Hz), 743 (1H, d, J = 7.4
2 Hz) 7.54 (1H,d, J=7.4 Hz), 8.11 (1H, d, J= 16.0 Hz).




1.46 (6H, m), 1.48-1.55 (2H, n), 1.59-1.73 (2H m, "yt 11111
1.96 (2H, d, J =6.3 Hz), 2.17-2.23 (1H, m, 2.30- 2. 38 (2H rr) 2.48-2.56
(1H, m, 2.58-2.66 (3H, m, 0 OH 2.86-2.91 (1H, m, 05311(3H

m, 3.32 (1H, dd, J = 11.5, 7.2 Hz), f14(1H dd, J = 11.5, 6.3 Hz),
4.28-4.34 (1H, m, 4.72 (1H q, J = 6.3 Hz), 6.85- 6.89 (1H m,
7.11-7.17 (5H, m.  CO2H [0087] Exanple 31

3-12 [(fL?R@%) 1[(2R) -3-1[1-(2, 3- Dihydro 1H-iMnden 2- -

yl)-2-me ar opan 2:yl'] am nol - 2- iyt yb1N DF@}N’Igéti* 6.9 Hz), 1.10 (6H, s),
3-f1uorppheny ! : [(Qﬁ I—éﬂgﬂ% AT 51422((211 it Yoozes | -
{[1-(2, 3-di hy p{@paa&@-lw Lam sah Bz) wyoeoks. oo | opyl]o
Xyi et hy|]_3_f m), 3.02:3.08 (2H, m); 3.24-3.32 (2H, m) 3.71-3.77 (1H, . 7

m), 4.14 (2H, q, J = 7.3 Hz), 4.57 (1H, dd, J = 8.3, 3.7
Hz), 7.09-7.24 (7TH, m), 7.39 (1H,d, J= 7.3 Hz).

'H-NMR (CDCly) &: 0.84 (3H, t, J = 7.3 Hz), 1.05-1.15
(1H, m), 1.16-1.25 (1H, m), 1.35-1.38 (6H, m), 1.64-1.72
(1H, m), 1.91-2.03 (3H, m), 2.46-2.57 (3H, m), 2.62 (2H,
dd, J = 14.9, 9.7 Hz), 2.95-3.11 (6H, m), 3.57-3.68 (2H,
m), 4.14-4.20 (1H, m), 4.86-4.95 (1H, m), 7.10-7.23 (SH,
m).

21(21c)

COH

[0083]

[Table 38]

22(22a) "H-NMR (CDCh) 6 1.12 (6H, d, J = 5.7 Hz), 1.34
(3H, 1, J=7.2 Hz), 1.42 (3H, d, J = 6.4 Hz), 1.68 (2H,
d, J = 6.3 Hz), 2.26 (3H, ), 2.50-2.64 (4H, m), 2.72
(1H, dd, J = 11.5, 4.0 Hz), 3.06 (2H, dd, J = 14.6, 7.2
Hz), 3.32-3.39 (2H, m), 3.73-3.78 (1H, m), 4.27 (2H,
q.J=7.2Hz), 479 (1H, q, J = 6.4 Hz), 6.28 (1H, d, J
= 16.0 Hz), 7.10-7.17 (5H, m), 7.38 (1H, d, J = 7.4
Hz), 7.96 (1H,d, J= 16.0 Hz).

22(22b) "H-NMR (CDCly) 5: 1.10 (6H, s), 1.22-1.27 (3H, m),
1.39-1.42 (3H, m), 1.65-1.68 (2H, m), 2.21 (3H, s),
2.50-2.64 (6H, m), 2.68-2.72 (1H, m), 2.86-2.90 (2H,
m), 3.02-3.08 (2H, m), 3.25-3.29 (1H, m), 3.30-3.34
N _ (1H, m), 3.71-3.77 (1H, m), 4.104.16 (2H, m), 4.64-
OH 4.69 (1H, m), 6.92-6.97 (1H, m), 7.04-7.08 (1H, m),
| 7.09-7.17 (4H, m).

22(22c) 'H-NMR (CDCl) d: 1.40-1.43 (9H, m), 1.96-2.05
(2H, m), 2.21 (3H, s), 2.41-2.48 (2H, m), 2.52-2.59

: (1H, m), 2.60-2.67 (2H, m), 2.86-3.13 (6H, m), 3.60-

F o N 3.66 (1H, m), 3.61-3.66 (1H, m), 4.18-4.24 (1H, m),

4.90-4.97 (1H, m), 6.91 (1H, d, J = 10.3 Hz), 6.99

| (1H,d, J=7.4 Hz), 7.08-7.14 (4H, m).

H
23(23a) "H-NMR (CDCls) &: 1.10 (6H, s), 1.26 (3H, t, J= 7.3
Hz), 1.38 (3H, d, J = 6.3 Hz), 1.67 (2H, d, J = 6.3
E Hz), 2.23 (3H, s), 2.43-2.72 (9H, m), 3.03-3.08 (2H,
O/Yﬁ m), 3.25-3.34 (2H, m), 3.71-3.78 (1H, m), 4.12-4.17

(2H, m), 4.63-4.70 (1H, m), 5.93-5.98 (1H, m), 6.60
| (1H, d, J=15.5 Hz), 7.02-7.18 (6H, m).




(31c) Ethyl 3-[2-(1-1[(2R)-3-{[I-(2, 3-di hydro- 1H i nden- 2-

y1) - 2- met hyl pr opan- 2-yl ] am nol - 2- hydr oxypr opyl ] oxyl et hyl ) -

- 3-fluorophenyl ] propanoate (115 ng, 0.25 nmol) which had been obtained in
Exanpl e 31(31b) was dissolved in a mxure sol ution of

t et rahydr of ur an- met hanol -water (4 : 1 : 1, 1 106 nlL), added with 4 N
aqueous sodi um hydr oxi de solution (62 . 0.25 mml ), and then stirred
at roomtenperature for 4 hours After neutralization hv adding 1 N aqueous

hydr ogen z?fﬁ’f’orl de solution (0.25 n%g‘?@ﬁ@k K g?;?éﬁ;f’éﬂﬁ@@ th

et hyl ag The onganic | r s hedra vt ), sat(uratzed hrt ner.and | dri ed

‘over anh Mg urfa e sol & m}i29P (1M W el
e mdé was purifi ev@w;’%@ﬁ@u 1%];‘"“ ,Lf‘*}zgi—%%

reduced |pressur
SCI ENTI FI ., LTD. ) col umm chr omat ogr aps. 1+, 6.bil (@ orvetmaﬁ)e?’ummmmel
20/1) to givel 53 nmg ofN 3-{2-[(1R)-1- {[(2F)1°3H{)17f9(23(?3"am)714718(2“ m).

i f%b%et hyl pr opan- 2-y/l ] am nol - 2-

di hydr o- en-2-yl)
hydr oxypropyl ] oxyl et hy| Y1 uor ophenyl |l propanoic acid (low polarity! yield

4699 and 2%_536)”;2] of 3- 2'1[(13) 1-1 @ 3' L?HN% 1(%8?37)36(2-: an)‘lfga(?& ?;3-1 1m‘;4211553

{[1-(2, 3-di hydre- 1H | nden- 2-y Qs-- hyl praep 82&07]2&001-245263 (4H, m),

2- hydr oxypr opy @ ePWF ftUorophenyl Ijﬁﬁ%@b Wgsﬁa(?’gm)gﬁﬁ?%jl ty,
a coPBrl ess anorphous| yubstial )Oé ](1H[ &izA 2]

yield 39%, ea <
31(31a) |[H 0 ON OH COREt 1H NMR (CDCI 3) 6: 619908rd1J'11©3('|6H10h‘)7(4H1m)32 (3H, t, J
= 7.2 Hz), 1.54-1.56 (3H, m), 1.64-1.68 (|2H, m), 2.48-2.72 (5H m, | -
3.02-3.07 (2H m, 3.24®@x30 (1H, m), 3.41-3.46 (1H, m), *3.70-3.75 (1H m,
4.21-4. Ttakadr], Ny, 5.08 (IH, Qq, H 91-NM|b(Cbb|3)ta ﬁi(se/swsmutﬁ wz 7.06

(1H, m, 7.10-7.12 (2.0H, m, (| Hi () 4. 7632 T.o05T1 (24 10

"J 15213 Hz) H, T (fHh & im
7.32- 735 (1] OH, 44 (108 1}41@ ﬁ%ﬁém Fii % i]ei;q*‘ﬁ N OH H

CO2Et " K NWR | (6H, mj|, 33 3 373377 J1HEm)74.5% 1.57
2

(3H, d, |J = 6, 1.6508. 89 (2H, m), %g g Hz;gn; H o (1A,
M, 3.03-3.10 (3H ml, 3.12-3.20 (1H m, T geé ;Sfi”ﬁﬁid f?@fc 8. 49
(1H, m, 3.71-3.77 (1 of), 4. 13 (2H q, J— "1 Hz), 4.92-4.97 (1H, 1),
6.86- 6.90 (IH ™), 6.96 (IH, O, J= 7. 4 FzZJ, /.10-/.18T5H m . 107

31(31c) 1 110 YL OH OCPH 111, A I ess pol ar: 1HNWR (CDO 3)
5:1.38 (6H, s), 1.50 (3H, d, J = 6.3 Hz), 1.94(1K, dd, J= 13.7, 6.3 Hz),
2,05 (1H,[QRB4= 13.7, 6.3 Hz), 2.34-2.41 (1H, n). 2.50-2.65 (4H, ),
2.85-2.91 (1H, m, 3.01-3.11 (4H n), 3.36-3.47 (2H 1), 3.70-3.74 (1H
m, 4.11-4.16 (13e19)395,05 (14 g J = 6.5 Hz), 6. 76-6.81 (1H 1,

) 4( ‘H_N_MR_(Q NGER (a t, J = 7.1 Hz),
7.07-7.164¢6H m . 31(31c 1 " 1.40 (3H, d =6.3 Hz), 1.6 gdngﬁ‘zm (3H,d, J=
. /Q;L\ ~ 1.7 Hz), 2.51-2.63 (6H, m), 2.70 (1H. dd, J = 11.7, 4.3 Hz),

—+

N 2.93 (2H, t, J = 7.7 Hz), 3.03-3.08 (2H, m), 3.28-3.35 (2H,
OH m), 3.72-3.76 (1H, m), 4.13 (2H, q, J = 7.1 Hz), 4.64 (1H, q,
J=6.3 Hz), 7.01-7.04 (1H, m), 7.07-7.17 (5H, m).

COE

24(24c) "H-NMR (CDCl,) &: 1.30 (3H, s), 1.31 (3H, s), 1.39 (3H, d, J
= 6.5 Hz), 1.85-1.91 (2H, m), 2.18 (3H, d, J = 1.7 Hz), 2.48-
N _ 2.67 (6H, m), 2.74-2.80 (1H, m), 2.86-2.90 (1H, m), 2.92-

2.98 (1H, m), 3.06-3.12 (3H, m), 3.39 (1H, dd, J = 10.3, 5.2
OH Hz), 3.65-3.73 (1H, m), 4.67 (1H, q, J = 6.5 Hz), 6.98-7.02
(2H, m), 7.11-7.14 (2H, m), 7.15-7.19 (2H, m).

CO,H

25(25a) "H-NMR (CDCly) &: 1.11 (6H, s), 135 (3H, t, J = 7.1 Hz),
1.43 (3H, d, J = 6.5 Hz), 1.66-1.71 (2H, m), 2.50-2.56 (2H,
m), 2.59-2.64 (2H, m), 2.73 (1H, dd, J = 12.0, 4.0 Hz), 3.06

N

o) (2H, dd, J = 14.9, 7.4 Hz), 3.34 (1H, dd, J = 10.0, 4.0 Hz),
on H 3.39 (1H, dd, J = 10.0, 5.0 Hz), 3.72-3.76 (1H, m), 4.28 (2H,
q,J=7.1Hz), 4.84 (1H, q, J = 6.5 Hz), 6.36 (1H, d, J = 15.5

CO.Et Hz), 7.10-7.13 (2H, m), 7.14-7.18 (2H, m), 7.62-7.66 (2H,
2 m), 7.78 (1H, ), 7.97 (1H, d, J = 15.5 Hz).

25(250) | "H-NMR (CDCly) 6 1.11 (6H, 5), 1.25 (3H, t. J = 7.1 H2),
1.43 (3H, d, J = 6.5 Hz), 1.65-1.70 (2H, m), 2.49-2.57 (2H,
m), 2.58-2.64 (4H, m), 2.71 (1H, dd, J = 11.5, 4.0 Hz), 2.93-

/@(EO“PN

3.03 (2H, m), 3.03-3.08 (2H, m), 3.29 (1H, dd, J = 9.7, 43
on H Hz), 3.35 (1H, dd, J = 9.7, 5.7 Hz), 3.71-3.75 (1H, m), 4.14
(2H, q, J = 7.1 Hz), 4.79 (1H, q, J = 6.5 Hz), 7.11-7.13 (2H,
m), 7.15-7.17 (2H, m), 7.45 (1H, s), 7.52 (1H, dd, J = 8.3,
1.4 Hz), 7.57 (1H, d, J = 8.3 Hz).

CO,Et




1.51 (3H, d, J

A nore polar:_ 1H NWR (CDClI3) 5:1.44 (6H, s), = 6.3 Hz),
2.01 (1H, dd, J = 13.7, 6.3 Hz), 2.09 (1H, dd, J = 13.7, 6.3 Hz), 2.33-2.42
(1H, m), 2.47-2.68 (4H, n), 2.87-2.95 (1H, n), 2.99-3.15 (5H m, 3.56-3.68.
(1H, n), 3.69-3.76 (1H n), 4.15-4.221¢1H n), 5.32-5.42 (1H, ), 6.84-6.88
(1H, n), 6.94 (1H d, J= 6.9 Hz), 7.08-7.16 (6H, m). 32(32a) O OH
COPEt 41 11-1-NWVR (CDOI3) 5: 1.08-1.10 (6H m), 1.30-1.34 (3H m, 1.53
(3H, d, do=6-9Hz)}—1 64-1.70(2H 3B A A AR n,
3.02-3 48°t5H ), 3,21-3.28 ( , é?ﬁﬁ 50%15 b‘ibF Y eiémé % 1H, m,
4.20-4.27 (2H m 0965, 1%, 4048, 282 (@, "n)254?6<’0(9ﬂ7h 285(6H,
m, 7.39-7.40 (1 , 845P-8.57 (1H w@mg;gﬁ)%% ';‘gg_;?jq;uq 011
11-1-NVR (CDA 3§ 5:1]10-1.11 (6H, n), | 1328+ dy, 26768 nm (“H, m,
1.66-1.68 (2H m, 2.°8%H2 43 (3H, rr). 2.49-2 64 (6H_m). 2 66 2 71 (IH m,
3.03-3. Q%¢=H m), 3.27-3.31 (1 gg@;v%@é %ﬁ m <3'72L§ (4 EHES
4.11-4.16 (2H .m, 4.92-4, 97 ( ' VRN 4_3’&312 SH, n,
7.14-7. 17 (2H [@ORO]N[ Tabl'e 43] (32@) 372H77, mmuyuzu CERHi
11- 1-NMR (CDQ P 4146 (9H, m), % 2492835‘;1;325 Bty Q%f; é&’dLJH, m,
2.32-2.48 (3H . 2:§]g2.58 (2H m, 2P, 67 (2 0 (1H m,
2. 90- 3. Q2phebH—m5 303316 (2H =) % stiHen S ERs %8t dH, M,
3.43-3.55 (1H m, 3,68-3.77 2 @ 440111H44763(HkH16 71 @12@237(6 AH, m,
4.97 (1H, q, Pr= HZ,;Y@ ;ﬁ; 011ﬁ ;g H:n)so |
33(33a) [a ' 4D . 2T 1 COPEt 4= 1% 155 o 6'6"hL) s),
1.29-1.34 (3H Ff) 52-1.56 (3H, m 418(6*441J683 HssmuddzJaswzscr »(|5H,
m: 3.01-,07 [2H, m ~c3,eR1-3.29 (1H 1073388 74 taﬁ%‘ ’“’n}” 738%9™3 3.76
(1H m,[HeepPr4: él (2H, ”), (FIN#IR @bCr) 6. 1149 w(gnon)(mmrmd 7=
7.09-7.21 (5H , 7y36 (lH 8.3 Ha), ZOUH, Td, 4613713 Hzn§.41-235 BY-|8. 60
(1H I'T) 33(3 b m), 2.5 267 (3H, m)288294(Hm)29 304(3Hm)
! 3.06-3.14 (2H, m), 3.49-3.56 (1H, m), 3.62 (1H, dd, J = 10.9,
. 2.9 Hz), 4.12-4.18 (1H, m), 4.91-4.97 (1H, m), 6.99 (1H, dd,
J=11.2, 8.3 Hz), 7.05-7.15 (6H, m).
CO.H
[0085]
[Table 40]
27(27a) TH-NMR (CDCly) 6: 1.12 (6H, s), 1.34 (3H, t, J = 7.1
Hz), 1.43 (3H, d, J=6.5 Hz), 1.69 (2H, d, J = 6.3 Hz),
2.50-2.65 (4H, m), 2.75 (1H, dd, J = 11.7, 4.3 Hz),
/Y\ 3.07 (2H, dd, J = 15.2, 7.2 Hz), 3.34-3.40 (2H, m),
3.74-3.79 (1H, m), 4.27 (2H, q, J = 7.1 Hz), 4.80 (1H,
q, J = 6.5 Hz), 6.48 (1H, d, J = 16.6 Hz), 6.75-6.80
(1H, m), 7.07-7.13 (3H, m), 7.15-7.17 (2H, m), 7.70
, COZEt i . (1H, d, J = 16.6 Hz). .
L 27(27b) 'H-NMR (CDCl3) 3: 1.12 (6H, s), 1.25 (3H; t, J = 7.1
Hz), 1.41 (3H, d, J = 6.3 Hz), 1.68 (2H, d, /= 6.6 Hz),
’ 2.50-2.64 (6H, m), 2.72 (1H, dd, J = 12.0, 4.0 Hz),
F 0 N ] 2.86-3.00 (2H, m), 3.06 (2H, dd, J = 14.6, 7.2 Hz),
H 3.30 (1H, dd, J = 9.7, 4.0 Hz), 3.35 (1H, dd, J = 9.7,
OH 5.2 Hz), 3.73-3.77 (1H, m), 4.14 (2H, q, J = 7.3 Hz),
475 (1H, q, J = 6.1 Hz), 6.67-6.71 (1H, m), 6.97-7.00
F CO,Et (1H, m), 7.10-7.13 (2H, m), 7.14-7.18 (2H, m).
27(27¢) TH-NMR (CDCly) 0: 1.23-1.26 (3H, m), 1.43 (6H, s),
. 1.97-2.03 (1H, m), 2.03-2.09 (1H, m), 2.35-2.48 (2H,
F O RS e
, M), 3.0/-3. , M), 4. . , M), 4.94-
O/Y\” '2.02 (1H, m), 6.67-6.72 (1H, m), 6.77-6.81 (1H, m),
OH 7.09-7.15 (6H, m).
F CO,H



11-1-NVR (CDCI 3) 5: 1.10 (6H, s),

et

CO,H

(1H, m), 0.57-0.64 (1H, m), 0.73-0.80 (1H, m), 1.14-
1.21 (1H, m), 1.23-1.27 (1H, m), 1.41-1.43 (6H, m),
2.01 (1H, dd, J = 13.5, 6.9 Hz), 2.1 (1H, dd, J =
13.5, 6.0 Hz), 2.39-2.46 (1H, m), 2.49-2.58 (2H, m),
2.62-2.68 (2H, m), 2.97-3.13 (6H, m), 3.79-4.08
(3H, m), 4.16-4.23 (1H, m), 7.08-7.21 (8H, m).

OH H CCREt .. 1 1.22-1.26 (3H, m, 1.66-
1,69 (4H n), 2.50-2.71 (8H, n), 3.03-3.19 (3H, n), 3.24- 3.33 (2H ),
3.42-3.46 (1H, n), 3.74-3.80 (1H m), 4.11- 4.16 (2H, nm), 5.22 (1H, q, J=
6.5 Hz), 7.09-7.22 (7H, n). 108 33(33g) C 1101..----- ---.ilk OH CO2H
1H NVR (CDCI3) 6:140-1.49 (9.0H, m), 1.97-2.13 (2.5H, n), 2.26-2.37 (0.5H,
m, 2.46-2.67 (5.0H n), 2.72-2.97 (2.0H, rr) 3.03-3.19 (3.0H, m, |
3.32- 3. ﬁr)lzeéﬂé QH_m, 3.65- 3.79 (1. 0H R&épc? 1(0321%0 55 rr% go ng 4.30
(0. 5H, 26- 5. (1. OH rr) 7.06°X. 22 ?” ; &%%dy
16----- y---"N OH H% | 11 R ( ":t o <z|188)n>z (3H,
t, J=7.1H M /6 Hz) | (11.r6@.5 zwsfum J7041H5ddQ) H2, 432 50-
2.65 (4K, m, NiZi1s, 4 ” ga-2. %mgﬁagggmw m);":ﬁ\;z-s.m
(2H, ™, 3.71-3 8 1H , 427 (2H q. |t i 2o g 3 26 (0 4 8- 64 6.6
Hz), 6.28 (1H, 7.10-7. 189¢ 7167 7% m>3 14 é&i&l 7.57
(1H, d, [J = 7 3 Hz) , C‘?l%g (1H 'd, J = 15 :{;f)';“ 323(,7 HZW ) Et
1I—I‘-N|\/R(CDCZ?L(2%§ 6:1. 11 (6H. _s). 1 25 (3H Hz)J = %'41(3H d| J =
6. 4_Hz) [ 24®%BB] (2H, J 55Hz), 8- fp%’g <12“%°é¥§ J =
11.7, 3.9 Hz)| - 2. 8;-92 92 (2 -3 Tbs' Hﬁﬁgﬂi en 3y Iderr),
3.71-3.17 (1H £7.2 9«14 mp 334 (@144 i )
7.10-7.24 (6H 34(3 . 4 54.9p éﬁémm 13;25}%“3@6@3) 6:
1.39-1.45 (9H , 1. 95- 06 (2H, m, 2. 3 9 Bz)4nk )., 7.127. 3I-2m6771( 3H m,
2.91-3.15 (64 m, 3 59 (1H, m) 3| 6B e>77‘(°17|43<1m“> 4.09-4.17 (1H,
m1492§r2398( M n’2(1l—ld 10,3 m 7.
(1H, d, |F°&%| 4 V 35(35a) so_¢°y). . NOn m(ﬁ‘i"’iﬁ@ |
(CDCI3) [6: 1.11 (6H,_ s), 1.94 (BHM¥ J -(651ni)1H.6_1Hd1J433(8HHz)d050H=1d6.3
), 1,47 (2H | J 70, 2 e (A AT L (UL e 12 0
4.0 Hz),| 3.03 ( H, om, 3. 20-3.36 ( 2Hshm), 32856208, oAby cHm. 43185 ( 3H,
s), 4.26 (2H, : 7.1 He) 4 83 (1H, ;;8;1Mg73)9H25)<5H@>5'18(%H2H@ =
16.0Hz),6.5 d@b,H = 10.3, 2.3 H °63§§("£H dd, J = 9.7, 2.3 Hz),
7.09-7. 1Z5¢8H_ ), <. 14- 1 2H, 7. 30*»& gzzozmmowmyow ®0090]
[Table 44] 62067(1 , m), 1.09 (6H, s), 1.18-1.24 (1H, m),
133 (BH, t, J= 69Hz)166(2HdJ 6.3 Hz), 2.48-
2.62 (4H, m), 2.71 (1H, dd, J = 11.5, 4.0 Hz), 3.02-
3.07 (2H, m), 3.33 (1H, dd, J = 9.5, 4.9 Hz), 3.44 (1H,
dd, J = 9.5, 5.7 Hz), 3.73-3.78 (1H, m), 4.13 (1H, d, J
= 8.6 Hz), 4.26 (2H, q, J = 7.3 Hz), 6.34 (1H, d, J =
CO Et 16.0 Hz), 7.09-7.12 (2H, m), 7.14-7.17 (2H, m), 7.27-
2 7.31 (1H, m), 7.37 (1H, t, J= 7.4 Hz), 7.44 (1H, d, J =
8.0 Hz), 7.56 (1H, d, J = 6.9 Hz), 8.17 (1H, d, J = 16.0
Hz).
[0086]
[Table 41] : :
29(29b) TH-NMR (CDCly) 6: 0.25-0.30 (1H, m), 0.39-0.49
i (2H, m), 0.59-0.65 (1H, m), 1.09-1.11 (6H, m), 1.19-
1.26 (4H, m), 1.66 (2H, d, J = 5.7 Hz), 2.54-2.62
: : X/' (6H, m), 2.69 (1H, dd, J = 12.0, 4.0 Hz), 2.94-3.08
(4H, m), 3.31 (1H, dd, J = 9.5, 4.9 Hz), 3.41 (1H,
dd, J=9.5, 6.3 Hz), 3.74-3.78 (1H, m), 4.13 (2H, q,
J=7.3Hz), 4.18 (1H, d, J = 7.4 Hz), 7.10-7.12 (2H,
m), 7.14-7.17 (3H, m), 7.19-7.24 (2H, m), 7.40-7.43
(1H, m).
CO,Et
29(29¢) "H-NMR (CDCly) 6: -0.08-0.01 (1H, m), 0.31-0.38




35( 35b)
(6H m,

2.92-2.98 (1H, n), 3.03-3.08 (2H,

H 3.33

Hz), 4.75 (1H, q, J =

11 ' H NVR (CDCl 3
2.71 (1H, dd, J = .5, 4.0 Hz), 2.82-2.88 (1H, m,

(1H, dd, J = 9.7, 6.3 Hz), 73- 3.
6. Oove 6.48 (1H dd, J = 10.6,

=7.1
Hz), 6. 76 (1 dd,.—J = 9.7, CORE
H

3 Y " 23 "Hﬁzr)iMR (ZD(‘?T?& Z'ﬂl(& §)21| %4 1@3 BGH / ) 1
- 1. N , 1.£4~1. ., m),
- %‘g)(a )350) )</@ 135440 (3H, m), 1.66-1.71 (2H. m), 2.44-264
N
H

(8H, m), 2.70-2.75 (1H, m), 3.04-3.08 (2H, m), 3.30-
3.35 (2H, m), 3.71-3.77 (1H, m), 4.10-4.19 (2H, m),
4.61-4.71 (1H, m), 5.95-6.01 (1H, m), 6.59 (1H, d, J
=15.5 Hz), 7.10-7.22 (6H, m).

| ) 6:1.11 (3H, s), 1.11 (3H, s), 1.26 (3H,
= 7.1 Hz), 1.39 (3H, d, J = 6.3 Hz
0

)

11. 5,

m,18528 (1H, dd, J = 9.7, 4.6 H),
3.

)

t

_3'0(30b) "H-NMR (CDCly) : 1.11 (6H, s),

1.25 ,t4J=73
Hz), 1.38 (3H, d, J = 6.3 Hz), 1.54-
J:
0,

1(2H mj,

(3H

1.
1.66-1.72 (4H, m) 2.33 (2H, t, 7.4 Hz), 2.49-
4.0

413 (2H, g, J = 7.3 Hz), 4.64 (1H, q, J = 6.3 Hz),
6.89-6.94 (1H, m), 7.10-7.13 (2H, m), 7.14-7.18
(2H, m), 7.22 (1H, dd, J= 11.7, 8.3 Hz).

30(30c) TH-NMR (CDCl,) : 1.34 (3H, d, J = 6.3 Hz), 1.37-
1.46 (6H, m), 1.48-1.55 (2H, m), 1.59-1.73 (2H, m),
1.96 (2H, d, J = 6.3 Hz), 2.17-2.23 (1H, m), 2.30-
2.38 (2H, m), 2.48-2.56 (1H, m), 2.58-2.66 (3H, m),
2.86-2.91 (1H, m), 3.05-3.11 (3H, m), 3.32 (1H, dd,

OH : J = 11.5, 7.2 Hz), 3.44 (1H, dd, J = 11.5, 6.3 Hz),
F 4.28-4.34 (1H, m), 4.72 (1H, q, J = 6.3 Hz), 6.85-

. 6.89 (1H, m), 7.11-7.17 (5H, m).

CO,H

F \><:¢/J::j;:::> 2.64 (6H, m), 2.72 (1H, dd, J = 12. Hz), 3.03-
o/\l/\ﬁ 3.09 (2H, m), 325-3 31 (2H, m), 3.71-3.76 (1H, m),

N

H

[0087]

Example 31

3-{2-[(1IR)-1-{[(2R)=-3-{ [1- (2, 3~-Dihydro-1H-inden-2-
yl)—2—methylpropan—2—yl]amino}—Z—hydroxypropyl]oxy}éthyl]—
3—fluorophenyl}propanoic_acid and 3-{2-[(18)-1-{[(2R)-3-
{[1~-(2,3-dihydro-1H-inden-2-yl)-2-methylpropan-2-yllamino}-
2—hydroxypropyl]oxy}ethyl]—3—fluorophenyl}propanoic acid

(31c)

Ethyl 3-[2-(1-{[(2 )-3—{[l—(2(3—dihydrd—1H—inden—2—
yl)~2-methylpropan-2-yl]lamino}-2-hydroxypropyl]oxylethyl) -
3-fluorophenyl]propanoate (115 mg, 0.25 mmol) which had
been obtained in Example 31(31b) was dissolved in a mixture

solution of tetrahydrofuran-methanol-water (4 : 1 : 1, 1

t, J

1.67 (2H d J =6.3 Hz), 2.45-2.64

OH

80 (4H, th), 4.14 (2H, q, J

2.6
4-7.17



11-1-NMVR (CDCI3) 6:1.40 (3H, d, J = 6.3 Hz), 1.44 (6H, s), 2.00 (1H,
dd, J= 14.0, 6.3 Hz), 2.06 (1H, dd, 1111/ J = 14.0, 6.0 Hz), 2.35-2.49
(2H, m, 2.51-2.60 (1H, n), 2.61-2.67 (2H, n), 2.86-2.93 (1H, n), 2.97-3.13
1101 N (5H, m), 3.51-3.56 (1H m), B&62-3.66 (1H, m, 3.76 OHH (3H
s), 4.22-4.27 (1H, m, 5.00-5.06 (1H n), 6.48 (1H, dd, J = 10.3, 2.3
Hz), 6.58-6.62 (1H, m, 7.09-

mL), added with 4 N aqﬁeous sodium hydroxide solution (62
pL, 0.25 mmol), and then stirred at room temperature for 4
hours. After neutralization by adding 1 N agqueous hydrogen
chloride solution (0.25 mmol), the mixture was extracted
with ethyl acetate. The organic layer was washed with
saturated brine and dried over anhydrous magnesium sulfate.
The solvent was distilled off under reduced pressure. The
residue was purified by diolsilica gel (SHOKO SCIENTIFIC
CO., LTD.) column .chromatography kdichloromethane/methanol
"= 20/1) to give 53 mg of 3-{2-[(1R)-1-{[(2R)-3-{[1-(2,3-
dihydro-1lH-inden-2-yl)-2-methylpropan-2-yl]lamino}-2-
hydroxypropylloxylethyl]-3-fluorophenyl}propanoic acid (low
polarity, yield 46%) and 44 mg of 3-{2-[(1S)-1-{[(2R)-3-
{[1—(2,3—dihydro—lH—inden—2-yl)—2—methylpropan—2-yl]amino}-
2—hydroxypropyl]oxy}ethyl]—3—fluorophenyl}propanoic'acid
(high polafity, yield 39%), each as a colorless amorphous
substance.

[0088]

[Table 42]

31(31a) "H-NMR (CDCl3) 8: 1.08-1.10 (6H, m), 1.32 (3H, t, J= 7.2
E Hz), 1.54-1.56 (3H, m), 1.64-1.68 (2H, m), 2.48-2.72 (5H,

_ m), 3.02-3.07 (2H, m), 3.24-3.30 (1H, m), 3.41-3.46 (1H

- m), 3.70-3.75 (1H, m), 4.21-4.27 (2H, m), 5.08 (1H, q, J =

6.7 Hz), 6.26-6.31 (2H, m), 7.02-7.06 (1H, m), 7.10-7.12
(2.0H, m), 7.14-7.17 (2.0H, m), 7.21-7.25 (1.0H, m), 7.32-
7.35 (1.0H, m), 8.44 (1.0H, d, J = 16.0 Hz).

31(31D) TH-NMR (CDCH) 3: 1.09-1.10 (6H, m), 1.24 (3H, t, J = 7.1
E Hz), 1.57 (3H, d, J = 6.3 Hz), 1.65-1.69 (2H, m), 2.51-2.63

(6H, m), 2.65-2.70 (1H, m), 3.03-3.10 (3H, m), 3.12-3.20

(1H, m), 3.28-3.31 (1H, m), 3.43-3.49 (1H, m), 3.71-3.77

(1H, m), 4.13 (2H, q, J = 7.1 Hz), 4.92-4.97 (1H, m), 6.86-
6.90 (1H, m), 6.96 (1H, d, J=7.4 Hz), 7.10-7.18 (5H, m).

CO,Et i




Ove
(6H,

Hz) ,
(1H, |
" H NIVR(

_7.14 (4H, m.
n,
2.48-2.72 (5H, m),
3.70-3.75 (1H,
6. 21-

CO2H
t1
3.02-3.08 (2H, m,
4.21-4.27 -1

1.32 (3H,

n,
6.26 (1H, m,
m, 8.36 (1H, dd,
13)6:1 09-1.12 (6H m,1. 22-

109 36(36a)
J = 7.2 H), 1. 55-
3.25-3.31 (1H m),

7.04-7.12 (3H, m),
J= 15.8, 3.2 Hz).

1.58 (3H, m,1.64-1.69 (2H, m),
2.OHIP (2H n), 5.08 (1H, q,
7.13-7.17 (2H, m,
COREt  36( 36b)
26

A less polar:

'H-NMR (CDCl;) 3: 1.38 (6H, s), 1.50 (3H, d, J = 6.3 Hz),
1.94 (1H, dd, J = 13.7, 6.3 Hz), 2.05 (1H, dd, J = 13.7, 6.3
Hz), 2.34-2.41 (1H, m), 2.50-2.65 (4H, m), 2.85-2.91 (1H,
m), 3.01-3.11 (4H, m), 3.36-3.47 (2H, m), 3.70-3.74 (1H,
m), 4.11-4.16 (1H, m), 5.05 (1H, q, J = 6.5 Hz), 6.76-6.81
(1H, m), 7.07-7.16 (6H, m).

31(31¢)

31(31cf
. COzH
F -

OH
CO,H

A more polar:
'H-NMR (CDCls) : 1.44 (6H, s), 1.51 (3H, d, J = 6.3 Hz),
2.01 (1H, dd, J = 13.7, 6.3 Hz), 2.09 (1H, dd, J = 13.7, 6.3
Hz), 2.33-2.42 (1H, m), 2.47-2.68 (4H, m), 2.87-2.95 (1H,
m), 2.99-3.15 (5H, m), 3.56-3.68 (1H, m), 3.69-3.76 (1H,
m), 4.15-4.22 (1H, m), 5.32-5.42 (1H, m), 6.84-6.88 (1H,
my), 6.94 (1H, d, J = 6.9 Hz), 7.08-7.16 (6H, m).

32(32a)

O

OH

l

CO,Et

"H-NMR (CDCls) 5. 1.08-1.10 (6H, m), 1.30-1.34 (3K, m),
1.53 (3H, d, J = 6.9 Hz), 1.64-1.70 (2H, m), 2.38 (3H, s),
2.48-2.70 (5H, m), 3.02-3.08 (2H, m), 3.21-3.28 (1H, m),
3.32-3.38 (1H, m), 3.68-3.75 (1H, m), 4.204.27 (2H, m),
4.96-5.00 (1H, m), 6.19-6.23 (1H, m), 7.09-7.18 (6H, m),
7.35-7.40 (1H, m), 8.52-8.57 (1H, m).

.32(32b) X/@

CO,Et

"H-NMR (CDCly) &; 1.10-1.11 (6H,
1.53-1.54 (3H, m), 1.66-1.68 (2H,
2.49-2.64 (6H, m), 2.66-2.71 (1H,
3.27-3.31 (1H, m), 3.33-3.40 (1H, m), 3.72-3.79 (1H,
4.11-4.16 (2H, m), 4.92-4.97 (1H, m), 6.99-7.02 (2H,
7.07-7.12 (3H, m), 7.14-7.17 (2H, m).

m), 1.23-1.26 (3H,
m), 2.41-2.43 (3H,
m), 3.03-3.09 (3H,

33333

[0089]

[Table 43]

32(32¢)

m), 1.97-2.02 (1H,
m), 2.51-2.58 (2H,
m), 2.90-3.02 (1H,

"H-NMR (CDCl;) o: 1.41-1.46 (9H,
2.05-2.12 (1H, m), 2.32-2.48 (3H,
2.61-2.67 (2H, m), 2.77-2.90 (1H,
3.03-3.16 (2H, m), 3.18-3.29 (1H, m), 3.38-3.43 (1H,
3.43-3.55 (1H, m), 3.68-3.77 (2H, m), 4.11-4.17 (1H,
4.21-4.27 (1H, m), 4.97 (1H, q, J = 6.5 Hz), 6.90-6.97 (1H,
m), 7.01-7.15 (6H, m).

33(33a) X@

coza

"H-NMR (CDCl) 0: 1.08 (6H, s), 1.29-1.34 (3H, m),
1.56 (3H, m), 1.64-1.68 (2H, m), 2.48-2.71 (5H, m), :
3.07 (2H, m), 3.21-3.29 (1H, m), 3.38-3.43 (1H, m),
3.76 (1H, m), 4.20-4.27 (2H, m), 5.25-5.31 (1H, m),
6.26 (1H, m), 7.09-7.21 (5H, m), 7.36 (1H, d, J = 7.8 Hz),
7.42-7.46 (1H, m), 8.54-8.60 (1H, m).

52-
01-
69
18-

DWW =

33(33b)

7 Yx@

N
OH

CO,Et

"H-NMR (CDCh) 6: 1.10 (6H, s), 1.22-1.26 (3R, m), 1.66-
1.69 (4H, m), 2.50-2.71 (8H, m), 3.03-3.19 (3H, m), 3.24-
3.33 (2H, m), 3.42-3.46 (1H, m), 3.74-3.80 (1H, m), 4.11-
4.16 (2H, m), 5.22 (1H, q, J = 6.5 Hz), 7.09-7.22 (7H, m).

11-1-NVR (CDCI3) 6:- 1.07-1.11
3.43-3.47 (1H,
7.27-7.32




41 (3H, m), 1.58 (3H, d, J = 6.9 Hz), 1.66-1.69 (2H, n), 2.50-2.65 (6H,
m, 2.68-2.72 (1H, m, 2.99-3.14 (4H m, 3.29-3.32 (1H m, 3.44-3.50 (1H,

m, 3.71-3.77 '..... r.NHIleOH (1H 1), 4.13(2H, q, J= 7.1 Hz), 4.90-4.95
(1H m), 6.87-6.91 (1H m), 6.96-7.021¢dH n), 7.10-7.12 (2H,
7.14-7.18 (2H, m). COREt 36(36c) . 'H NVR (CDCI3) 6:1.42-1.46 (6.0H n,

1.49-1.53 01* (3.0H, m, 1.97-2.09 (2.0H, m, 2.34-2.60 (3.0H m,
2.61-2.68_(1 H, rﬁ ?819&1&(1LH rﬁ 2.91-2 98 (0 ':.H rﬁ '-20'-2-3 14

(3.0H m*™8 8.3 27 (o 5H, id'l';‘v'zé%f("@a,ﬁ&ﬁ TR LS hg B le H),
,65- _

3.54-3. 66 (1.pBH, 303419](79H4m 632 3]41 5} 4.97-
1 H 0.
5.02 (0.5H, m §§25631'§188 m% Qﬂ}(ozg (7rCT)1H 11?1_4 S0 (05K, m)

CO,H

34(34a) "H-NMR (CDCl) : 1.11 (6H, 8), 1.34 (3H, t, J = 7.1 Hz),
1.41 (3H, d, J = 6.6 Hz), 1.68 (2H, d J = 5.9 Hz), 2.50-
2.65 (4H, m), 2.73 (1H, dd, J = 11.8, 4.0 Hz), 3.03-3.10
(2H, m), 3.32-3.41 (2H, m), 3.71-3.78 (1H, m), 4.27 (2H,
q.J=7.1Hz), 4.78 (1H, q. J = 6.6 Hz), 6.28 (1H, d, J =
15.6 Hz), 7.10-7.18 (4H, m), 7.28-7.31 (1H, m), 7.57 (1H,
d,J=7.3Hz),7.89 (1H, d, J = 15.6 Hz).

"H-NMR (CDCly) &: 1.11 (6H, s), 1.25 (3H, t, J = 7.2 Hz),
X/' 1.41 (3H, d, J = 6.4 Hz), 1.68 (2H, d, J = 5.5 Hz), 2.48-

CO,Et

34(34b)

2.65 (6H, m), 2.72 (1H, dd, J = 11.7, 3.9 Hz), 2.87-2.92
(2H, m), 3.02-3.10 (2H, m), 3.27-3.36 (2H, m), 3.71-3.77
(1H, m), 4.14 (2H, q, J = 7.2 Hz), 4.69 (1H, q, J = 6.4 Hz),

cl 7.10-7.24 (6H, m).

CI: : i
:CO2Et

;cq

CO.H

34(34c) "H-NMR (CDCls) &: 1.39-1.45 (9H, m), 1.95-2.06 (2H, m),
2.39-2.44 (2H, m), 2.54-2.67 (3H, m), 2.91-3.15 (6H, m),
3.51-3.59 (1H, m) 3.63-3.67 (1H, m), 4.09-4.17 (1H, m),
4.92-4.98 (1H, m), 7.03 (1H, d, J = 10.3 Hz), 7097 14~

(4H, m), 7.22 (1H, d, J = 7.4 Hz).

35(35a) 'H-NMR (CDCl) &: 1.11 (6H, s), 1.34 (3H, t, J = 7.1 Hz2),

1.43 (3H, d, J = 6.3 Hz), 1.67 (2H, d, J = 5.7 Hz), 2.49-
2.64 (4H, m), 2.71 (1H, dd J =120, 4.0 Hz), 3.03-3.09
(2H, m), 3.29-3.36 (2H, m), 3.72-3.77 (1H, m), 3.85 (3H,
s), 4.26 (2H, q, J = 7.1 Hz), 4.83 (1H, q, J = 6.3 Hz), 6.51
(1H, d, J = 16.0 Hz), 6.56 (1H, dd, J = 10.3, 2.3 Hz), 6.88
(1H, dd, J = 9.7, 2.3 Hz), 7.09-7.12 (2H, m), 7.14-7.17

COzEt (2H. m), 7.80 (1H, d, J = 16.0 Hz).

[0090]

[Table 44]

TH-NMR (CDCh) : 1.11 (3H, s), 1.11 (3H, s), 1.26
(3H,t,J=7.1 Hz), 1.39 (3H, d, J = 6.3 Hz), 1.67 (2H,
d, J = 6.3 Hz), 2.45-2.64 (6H, m), 2.71 (1H, dd, J =
11.5, 4.0 Hz), 2.82-2.88 (1H, m), 2.92-2.98 (1H, m),
3.03-3.08 (2H, m), 3.28 (1H, dd, J = 9.7, 4.6 Hz),
3.33 (1H, dd, J = 9.7, 6.3 Hz), 3.73-3.80 (4H, m),
414 (2H, q, J = 7.1 Hz), 4.75 (1H, q, J = 6.3 Hz),

F.
OMe 6.48 (1H, dd, J = 10.6, 2.6 Hz), 6.76 (1H, dd, /= 9.7,

CO,Et 2.3 Hz), 7.10-7.12 (2H, m), 7.14-7.17 (2H, m).

35(35¢) w "H-NMR (CDCl,) &: 1.40 (3H, d, J = 6.3 Hz), 1.44

35(35b)

(6H, s), 2.00 (1H, dd, J = 14.0, 6.3 Hz), 2.06 (1H, dd,

J =14.0, 6.0 Hz), 2.35-2.49 (2H, m), 2.51-2.60 (1H,
F m), 2.61-2.67 (2H, m), 2.86-2.93 (1H, m), 2.97-3.13
(8H, m), 3.51-3.56 (1H, m), 3.62-3.66 (1H, m), 3.76
(3H, s), 4.22-4.27 (1H, m), 5.00-5.06 (1H, m), 6.48
(1H, dd, J = 10.3, 2.3 Hz), 6.58-6.62 (1H, m), 7.09-

7.14 (4H, m).
CO,H '




COPH M), 6.92-6.99 (2.0H, n), 7.09-7.16 (4.0H n). 37(37a) 11-1-NMR
(CDCI3) 6: 1.11 (6H, s), 1.19-1.31 (3H, m), .1k 1.37-1.44 (3H m,

1.64-1.71 (2H, m), 2.45-2.79 (7H, m, 2.96-3.11 (3H, m, 3.18-3.33 (2H,
m, 3.34-3.52 0 (1H, n), 3.68-3.83 (&H m), 4.05-4.23 (2H, m), 4.76- OH

4.85 (1H, ), 5.81-5.92 (1H, n), 6.42 (1H d, J = 15.6 Hz), 6.73-6.81
(1H m, 7.02-7.32 (6H m. Qv 0,.. 0 37(37b) 'HNVR (CDG3) 6:1.10
(6H, s) ol 28 {BH—m-— Lk adaBHrmdrest > 3557 (2H,
m, 1.64- i )76 (4I'-:|, 3‘2 ﬁléc) 1 5355:'%;;..3 Slfgf(ZH 1110 m,
2.65-2.15 (2H _n), 3&432325H@-{302308(2Hm ), 3.25-3.31 (1H,
F m), 3.43-3.47 (1H, m), 3.70-3.75 (1H, m), 421427
(2H, m), 5.08 (1H, q, J = 6.7 Hz), 6.21-6.26 (1H, m),
7.04-7.12 (3H, m), 7.13-7.17 (2H, m), 7.27-7.32 (1H,
m), 8.36 (1H, dd, J = 15.8, 3.2 Hz).
36(36D) "H-NMR (CDCl,) & 1.09-1.12 (6H, m), 1.22-1.26
E (3H, m), 1.58 (3H, d, J = 6.9 Hz), 1.66-1.69 (2H, m),
. 2.50-2.65 (6H, m), 2.68-2.72 (1H, m), 2.99-3.14 (4H,

m), 3.29-3.32 (1H, m), 3.44-3.50 (1H, m), 3.71-3.77
(1H, m), 4.13 (2H, q, J = 7.1 Hz), 4.80-4.95 (1H, m),
'| 6.87-6.91 (1H, m), 6.96-7.02 (1H, m), 7.10-7.12 (2H,
m), 7.14-7.18 (2H, m). '

CO,Et

36(360) ’ "TH-NMR (CDCly) 0. 1.42-1.46 (6.0H, m), 1.49-1.53
E O (3.0H, m), 1.97-2.09 (2.0H, m), 2.34-2.60 (3.0H, m),
: ’ 2.61-2.68 (1.0H, m), 2.81-2.90 (1.0H, m), 2.91-2.98

F o N (0.5H, m), 3.03-3.14 (3.0H, m), 3.18-3.27 (0.5H, m),
H 3.47 (0.5H, dd, J = 10.3, 4.6 Hz), 3.54-3.66 (1.5H,
OH : m), 3.68-3.72 (1.0H, m), 4.17-4.26 (1.5H, m), 4.97-
5.02 (0.5H, m), 5.22-5.32 (1.0H, m), 6.85-6.88 (1.0H,
COH m), 6.92-6.99 (2.0H, m), 7.09-7.16 (4.0H, m).
37(373) TH-NMR (CDCR) 6. 1.11 (6H., 5), 1.19-1.31 (3H, m),
1.37-1.44 (3H, m), 1.64-1.71 (2H, m), 2.45-2.79 (7H,
' m), 2.96-3.11 (3H, m), 3.18-3.33 (2H, m), 3.34-3.52
O/Y\H (1H, m), 3.68-3.83 (4H, m), 4.05-4.23 (2H, m), 4.76-
OH 4.85 (1H, m), 5.81-5.92 (1H, m), 642 (1H, d, J =
| ~ | 15.6 Hz), 6.73-6.81 (1H, m), 7.02-7.32 (6H, m).
OMe
O\/
)
37(37D) : "H-NMR (CDCl) &: 1.10 (6H, s), 1.21-1.28 (3H, m),
1.42 (3H, d, J = 6.4 Hz), 1.46-1.55 (2H, m), 1.64-
_ 1.76 (4H, m), 2.34 (2H, t, J = 7.6 Hz), 2.46-2.65 (5H,
O/Y\u m), 2.65-2.75 (2H, m), 3.00-3.10 (2H, m), 3.23-3.32
OH : (2H, m), 3.71-3.81 (4H, m), 4.12 (2H, q, J = 7.2 Hz),
471 (1H, q, J = 6.4 Hz), 6.74 (1H, d, J = 7.8 Hz),
OMe . 7.04 (1H, d, J = 8.3 Hz), 7.08-7.21 (5H, m).
O _~ )
0
[0091]
[Table 45]
37370 TH-NMR (CDCly) 6: 1.37 (3H, d, J = 4.6 Hz), 1.43 (6H, s),
O 1.52-1.81 (3H, m), 1.94-2.00 (3H, m), 2.19-2.28 (1H, m),
’ 2.30-2.43 (2H, m), 2.44-2.68 (3H, m), 2.75-2.86 (1H, m),
0N 2.87-2.96 (1H, m), 3.00-3.18 (3H, m), 3.27-3.35 (1H, m),
H 3.38-3.47 (1H, m), 3.77 (3H, 5), 4.28-4.38 (1H, m), 4.74-
OH
4.84 (1H, m), 6.72 (1H, d, J = 8.3 Hz), 6.98 (1H, d, J =
 OMe 7.8 Hz), 7.09-7.20 (5H, m).
OH




AG’/-\

)33+

3.71-3.81 (4H, m,

6.74 (1H, d, J

0 [0091] [Tabl e 45]
1.52-1.81 (3H 1m),
2.44-2.68 (3H,
3.27-3.35 (1H,

4.12 (2H, q,
Ove 7.04 (1H, d, J = 8.3 Hz), 7.08-

11-1-NVR (CDCI3) 6:1.37 (3H, d, J
m, 2.19-2.28
m, 2.75-2.86 (1H, m, 2.87-2.96
m, 3.38-3.47 (1H, m),

J=7.2 H), 4.71 (1H, q,
1.94-2.00. (3H,

72_(1H d ] =8 3 H/), 6.9

3.77 (3H,

ok~

=W

LI S, By v iy 2435 Y

(,4HJﬁ>;273(3H Iuli)J,-ﬂls H:()E‘sfds 28 dd JZI

= 14@82 PHB.E 1ggpj (gwg)( 3F2-3. (1H’ d
1R AR 5 s S R T

dﬁﬁ)rq) 743 66,4 J60. 7(skHijz). rn)e (164,27

?G@ﬂHz) 7.08-7.19 (5H m, 7.

AQ_FD'_\/—\"

~l k3P
o B3T-

R g P T

@H 59272 68 df.4H,11. 6%7 2, 27299 @

5 278950l @ 15 o 0P £ 26, o0,

48 (ﬂ-OmBﬁSOU 1d-|,1 =13, 2.84Hz1 3. 0'(721I7-I

(s'f'd‘)J—SS 28HZ) 7.07-17.

"H-NMR (CDCl3) &: 0.90 (3H, t, J = 7.6 Hz), 1.43 (6H, s),
1.53-1.66 (1H, m), 1.69-1.84 (1H, m), 1.95-2.00 (2H, m),
2.45-2.67 (5H, m), 2.72-2.82 (1H, m), 2.82-2.91 (1H, m),
2.94-3.05 (1H, m), 3.09 (2H, dd, J = 14.9, 7.1 Hz), 3.20-
3.27 (1H, m}), 3.40-3.47 (1H, m), 3.47-3.54 (1H, m), 4.34-
4.42 (1H, m), 4.76-4.83 (1H, m), 6.83-6.90 (1H, m) 6.99-
7.04 (1H, m), 7.09-7.18 (5H, m).

TH-NMR (CDCls) &: 0.93 (3H, t, J = 7.3 Hz), 1.11 (6H, s),
1.34 (3H, t, J = 7.2 Hz), 1.64-1.85 (4H, m), 2.47-2.66
(4H, m), 2.72 (1H, dd, J = 11.5, 3.2 Hz), 3.06 (2H, dd, J
= 14.7, 6.9 Hz), 3.28-3.38 (2H, m), 3.71-3.78 (1H, m),
4.27 (2H, q, J = 7.2 Hz), 4.56 (1H, t, J = 6.4 Hz), 6.52
(1H, d, J = 16.5 Hz), 6.98-7.05 (1H, m), 7.07-7.19 (4H,
m), 7.21-7.35 (2H, m), 7.84 (1H, d, J = 16.0 Hz).

'H-NMR (CDCl3) &: 0.96 (3H, t, J = 7.3 Hz), 1.11 (6H, s),
1.26 (3H, t, J = 7.3 Hz), 1.59-1.71 (3H, m), 1.72-1.85
(1H, m), 2.46-2.67 (6H, m), 2.71 (1H, dd, J = 11.5, 4.1
Hz), 2.91-3.11 (4H, m), 3.26-3.35 (2H, m), 3.70-3.79
(1H, m), 414 (2H, q, J = 7.3 Hz), 4.47-4.53 (1H, m),
689696(1H m), 7.08-7.23 (6H, m).

TH-NMR (CDCl;) 5: 0.89 (3H, t, J = 6.6 Hz), 1.44 (6H, s),
1.55-1.68 (1H, m), 1.70-1.84 (1H, m), 1.93-2.06 (2H, m),
2.43-2.69 (5H, m), 2.80-3.16 (5H, m), 3.17-3.27 (1H, m),
3.37-3.56 (2H, m), 4.33-4.44 (1H, m), 4.76-4.89 (1H, m),
6.87-6.94 (1H, m), 7.07-7.19 (6H, m).

38(38c)
F
O/Y\
OH
(o]
39(39a)
O/Y\
Lo
CO,Et
39(39b)
O/Y\
F
CO,Et
39(39¢)
O/Y\
F
CO.H
[0092]

[Table 46]

.21

I~ Il

(1H,

(1H,

S) .,
(1H,

1 0

34

Id, J=



0 011 'H NWVR (CDCL3) 5: 0.90 (3H,
21..4535: 21: 6667 ((51HH:

rnm),,

t,

J

= 7.6 Hz), 1.43 (6H, s),

21..6729:21: 8842 (O1HH mm)),,

[Table 47]

21:9825:22: 0901 ((211-1H mm),, 2.94-3.05 (1H, m, 3.09 (2H dd, J = 14.9,
7.1 Hz), 3.20- 3.27 (1H, n), 3.40-3.47;{1H n), 3.47-3.54 (1H, n), 4.34-
4.42 (1H, m, 4.76-4.83 (1H, m, 6.83-6.90 (1H m, 6.99- 7.04 (1H m,
7.09-7.18 (5H, m. 39(3%9a) 0 S:::[4., OH CO2Et I 1 11-1-NMR (CDC13) 5: 0.93
(3H, t, J= 7.3 Hz), 1.11 (6H, s), 1.34(3H t, J =7.2 Hz), 1.64-1.85 (4H,
m, 2.474%4%b , 2.72 (11-1, % 7\’30?(3 é Zﬁyg Hfms) dd, J =
14.7, 6.9 Hz) .38, (2 3(13? iHBH@ZM LZH 70 @k, ad T 7. 2 .
Hz), 4.836 (1H of" . (1H, = d17 39 H2)1®1 51d-lz m)62983572m51 1H,
m, 7.01-7.19 , T8k M35 (2H, m| 37 21“% 2“@ ?i%k”
39(39b) |0 ON 111 11-1- NVR ( CDQ133.752 Sk E),ed)(ﬂ-i &y, 111
(6H, s),| 1.26 b 7.3 Hz), 1.59-9.71 (3H, m), 1.72- 85(1H m,
2. 46- 2. G Gofkdef : = ,N {CDCHI%) 0.96 43R
3.26-3.35 (2H 4 %21('1-1}_1! i?)}%Hzg 5’ 7) H@ 1|-§2 4. 53
(1H, m, 6.89 (61'; m), 287300%ﬁ($;§é " CO2H
11 11-7-NWR t, J 3 ZHE)m) 71447 16H;) 481 ,(2H q 41. 68
(1H, m, 1.70¢ 1.93-2.06 ( %’%?ﬁ% ?&FO 30-3. 16
(5H, m, 3.17t 3.37-3.56 (R 4. /i ’6-4. 89
(1H, m,-6.87 7 07-719 ( :
d 1"a8@0e) o ok NM'R"CDCIa 5 0.88 (3H, t, J = 7.3 Hz), 1.43 (6H, 5),
1.56-1.67 (1H, m), 1.76-1.88 (1H, m), 1.97 (2H, d, J =
6.0 Hz), 2.28 (3H, s), 2.49-2.67 (5H, m), 2.75-2.90 (2H,
N m), 2.95-3.13 (3H, m), 3.21-3.28 (1H, m), 3.39-3.46 (1H,
H m), 3.49-3.56 (1H, m), 4.35-4.43 (1H, m), 4.77 (1H, t, J =
6.4 Hz), 6.97-7.01 (2H, m), 7.08-7.20 (5H, m).
CO,H _
21(41a) TH-NMR (CDChy) 5. 0.95 (3H, t, J = 7.3 Hz), 1.1 (6H, s),
1.34 (3H, t, J = 7.1 Hz), 1.63-1.86 (4H, m), 2.46-2.66
X/@ " (4H, m), 2.70 (1H, dd, J = 11.7, 3.9 Hz), 3.01-3.10 (2H,
. 3.26-3.36 (2H, m), 3.70-3.78 (1H, m), 3.86 (3H, s),
O/Y\,'_" :T)zs 2H, q, J(= 7.1ml)-lz), 459 (11&, t, .72 6.4 Hz), 6.57
OH (1H, d, J = 16.0 Hz), 6.84 (1H, d, J = 8.3 Hz), 7.05-7.19 |
- (4H, m), 731 (2H,1, J = 7.8 Hz), 7.93 (1H. d, J = 16.0
H _
_ OMe ™ co,Et 2
41(41b) "H-NMR (CDCls) 6: 0.96 (3H, t, J = 7.3 Hz), 1.10 (6H, s),
1.26 (3H, t, J = 7.3 Hz), 1.58-1.71 (3H, m), 1.71-1.84
w (1H, m), 2.45-2.65 (6H, m), 2.69 (1H, dd, J = 11.7, 3.9
Hz), 2.86-3.11 (4H, 3.24-3.35 (2H, m), 3.71-3.79
O/Y\ﬂ (1ZH, m), 3.80 (3H, s),r:.15 (H. g, J=7.3 rn:z), 447453
OH (1H, m), 6.74 (1H, d, J = 8.3 Hz), 7.00 (1H, d, J = 7.8
Hz), 7.08-7.22 (5H, m).
OMe ~co,Et
21(a1¢) "H-NMR (CDCh) 6: 0.92 (3H. 1, J = 7.3 Hz), 1.4 (6H, s),
_ 1.54-1.66 (1H, m), 1.71-1.82 (1H, m), 1.95-2.02 (2H, m),
></@ 2.45-2.67 (5H, m), 2.79-2.90 (2H, m), 3.01-3.14 (3H, m),
3.21-3.28 (1H, m), 3.37-3.45 (1H, m), 3.49-3.57 (1H, m),
o/\ﬁu 3.79 (3H, (s). 4.?%-4.48 (1H, r$1), 4.?24.91 (1H, m), 6.7
OH (1H, d, J = 8.3 Hz), 6.93 (1H, d, J = 7.8 Hz), 7.09-7.19
OMe . (5H, m).
CO,H
42(42a) "H-NMR (CDCl) 6: 0.92 (3H, t, J = 7.3 Hz), 1.10 (6H, s),
1.35 (3H, t, J = 7.1 Hz), 1.59-1.70 (3H, m), 1.70-1.82
X/@ (1H, m), 2.29 (3H, d, J = 17.4 Hz), 2.47-2.65 (4H, m),
2.69 (1H, dd, J = 11.5, 4.1 Hz), 3.06 (2H, dd, J = 14.7,
O/Y\ﬂ 6.9 H(z), 3.22-3.32 (2H, m), 3.?9-3.75 ((1H, m), 4.28 (2H,
OH ' Q. J = 7.1 Hz), 4.41-4.47 (1H, m), 5.95 (1H, d, J = 16.0
| Hz), 7.07-7.19 (4H, m), 7.20-7.34 (3H, m), 7.85 (1H, d, J
CO,E = 16.0 Hz). '
[0083]



[0092] [Table 46] 111 40(40a) 0 . NH OH 1 CREt 0. Hz). 1H NVR (CDCI3) 6:
0.90 (3H, t, J =7.3 Hz), 1.10 (6H, s), 1.34 (3H, t, J = 7.2 Hz), 1.61-1.73
(3H m), 1.76-1.86 (1H, n), 2.34 (3H;, s), 2.46-2.65 (4H, n), 2.70 (1H dd,
J=11.7, 3.9 Hz), 3.01-3.10 (2H, 1), 18,27-3.35 (2H, m), 3.71-3.79 (1H ),
4.26 (2H, g, J = 7.2 Hz), 4.53 (1H, t, J = 6.4 Hz), 6.32 (1H, d, J = 16.0
Hz), 7.07-7.21 (5H, n), 7.28-7.33 (1H, m, 7.36 (1H, s), 8.10 (1H, d, J =

16. 0 40( Alég(;ﬂb) 1101 . . ---y----. . OH COF ng!yll}ﬁ l_lI)N'\éF\)gg(;s%DCJlfS) 6. 0 96 (3H t,
J=7.4_,110(6HdJ=17 fgﬁ =S 5} %C-l?O
(3H, '751.85 |(1H, m), 2.2 i f ’reﬁ;?ﬁ’?zz'z 12|70
(1H, PH1-7p-9 HB, ?3?3-3%:_'32 r%)21}@6( dd 3‘ 1-3.77
(1H § 'Jii%'zm 454 37"&4 7% e #.03
(1H, ),213'3-7 B3 &8 , 1s).
40( 40c) DCI 3) 6: O. 88 (3H t, J ='7.3|H),
1. 43 (6Hzze = - - "F!')WRée'D\: Yo R = 046y, DA _'e:H' {41 mm
)1,9 2. . . D563 60 BH (v Hi74- 15, (1+Bm 3 Do 2.0 H(nﬂ.H, n,
2.46.2.6975H, 818.0
3.49-3 . ’\Zj% ﬁ-?‘ﬂ 4?25 3‘13(3 (1? ﬁ) 1%33&@?7 ? -7.01
(2H, 5@(1H m), 4.83-4.91 (1H, m), 7.03-7.07 (1H m),
7.09-7.21 (6H, m). :
CO.H .
43(433) TH.NMR (CDCl) 5: 1.10 (6H. 5), 1.26 (3H. 1, J = 7.1 Hz),
X/@ 1.40 (3H, d, J = 6.4 Hz), 1.67 (2H, d, J = 5.5 Hz), 2.31.
(3H. s), 2.46-2.69 (10H, m), 3.04 (1H, d, J = 6.0 Hz),
O/Y\” 3.07 (1H, d, J = 69 Hz), 3.25-3.31 (2H, m), 3.71-3.76
OH (1H, m), 4.15 (2H, q, J = 7.1 Hz), 4.68-4.73 (1H, m),

| 5.99-6.06 (1H, m), 6.73 (1H, d, J = 15.6 Hz), 7.05 (1H, d,
J=7.8Hz), 7.10-7.19 (6H, m).

"H-NMR (CDCl) 6: 1.09 (3H, s), 1.25 (3H, t, J = 7.1 Hz),
1.41 (3H, d, J = 6.4 Hz), 1.55-1.63 (2H, m), 1.66 (2H, d,
J=5.5Hz), 1.67-1.75 (2H, m), 2.29 (3H, s), 2.33 (2H, t,
J=7.6 Hz), 2.50-2.63 (6H, m), 2.67 (1H, dd, J = 11.7,
3.4 Hz),3.03 (1H, d, J = 6.9 Hz), 3.07 (1H,d, J= 7.3
Hz), 3.23-3.30 (2H, m), 3.71-3.76 (1H, m), 4.12 (2H, q, J

43(43b)

=7.1Hz), 4.68 (1H, q, J = 6.4 Hz), 6.93 (1H, s), 7.02
(1H,d, J = 7.8 Hz), 7.09-7.17 (4H, m), 7.30 (1H,d, J =
7.8 Hz).

N :’ :
H
43(43c) "H-NMR (CDCly) 6: 1.34-1.40 (1H, m), 1.38 (3H, d, J =
6.1 Hz), 1.45 (6H, s), 1.53-1.76 (4H, m), 2.00 (2H, d, J =
: 5.5 Hz), 2.28 (3H, s), 2.33-2.45 (3H, m), 2.51-2.57 (1H,
N m), 2.60-2.67 (3H, m), 2.0 (1H, t, J = 10.5 Hz), 3.09
H (2H, dd, J = 14.7, 7.3 Hz), 3.17 (1H, d, J = 11.9 Hz),
OH 3.31-3.36 (1H, m), 3.42-3.46 (1H, m), 4.28-4.33 (1H, m),
479 (1H, q, J = 6.1 Hz), .91 (1H, s), 7.01 (1H, d, J =
7.8 Hz), 7.11-7.16 (4H, m), 7.24 (1H, d, J = 7.8 Hz).

CO,H
44(44a) "H-NMR (CDCh) 5. 1.10 (6H, s), 1.26 (3H, t, J = 6.9 Hz),
X/@ 1.40 (3H. d, J = 6.4 Hz), 1.67 (2H, d, J = 5.5 Hz), 2.46-
2.72 (10H, m), 3.06 (2H, dd, J = 14.7, 6.9 Hz), 3.26-3.31
O/Y\”__ (2H, m), 3.71-3.75 (1H, m), 4.14 (2H, q, J = 6.9 Hz), 4.70
. OH (1H, q, J = 6.4 Hz), 6.02-6.08 (1H, m), 6.71 (1H, d, J =
| 15.6 Hz), 6.92 (1H, t, J = 8.5 Hz), 7.06 (1H, d, J = 10.5
Hz), 7.10-7.17 (4H, m), 7.34 (1H, t, J = 7.3 Hz).
CO,Et '
44(44b) | "H-NMR (CDCl3) 6: 1.10 (6H, s), 1.26 (3H, t, J = 7.1 Hz),
O 1.41 (3H, d, J = 6.2 Hz), 1.58-1.64 (2H, m), 1.66-1.73
’ (4H, m), 2.34 (2H, t, J = 7.2 Hz), 2.49-2.55 (2H, m),
o/\(\N 2.58-2.65 (4H, m), 2.67-2.72 (1H, m), 3.06 (2H, dd, J =
o H | 14.9, 5.7 Hz), 3.26-3.29 (2H, m), 3.71-3.75 (1H, brm),
F 413 (2H, g, J = 7.1 Hz), 4.66-4.70 (1H, m), 6.83 (1H, d,
_ J=10.1 Hz), 6.90 (1H, t, J = 8.5 Hz), 7.10-7.17 (4H, m),
\L 7.36-7.40 (1H, m).




J=17.3 H), 1.

OH COREt | A(4H, 1H-NMR (CDCI3) 6: 0.95 (3H, t, 11 (6H, s),
1.34 (3H, t, J = 7.1Hz), 1.63-1.86(4H rr), 2. 46- 2. 66 m, 2.70 (1H,
dd, J = 11.7, 3.9 Hz), 3.01-3.10 (2H, 3.26-3.36 (2H, m), 3.70-3.78 (1H,
m, 3.86 (3H, s) 4.26 (2H, q,J-?f_l%iz) 49(1H t, J =6.4 H), 6.57
(1H, d, J = 16.0 Hz), 6.84 (1H d, J 3 Hz), 7.05-7.19 (4H, m), 7.31
(2H,t,J:78Hz) 7.93 (1H, d, | = 60Hz 41(41b) 0 OMe G 11 OH CCREt
1111 1HNVR (CDCI3) 6: 0.96 (3H t, J = 7.3 Hz), 1.10(6H, s), 1.26 (3H t,
J=7.3Hy, 156171 (3H m, 171-1.84 (1H m, 2 45-2.65 (6H m, 2 69
(1H, dd, P02 111 7 3.9 Hz), 2.86-3.11 (4H, n), 3.24-3.35 (2H n), 3.71-3.79
(1H, m, 3.80 s), 4.15 (2H, q, J = 7.3 Hz), 447453(1H m, 6.74
(1H,d, J = amzl\e 8100 (1H d, J = 7.8 Hz) l)}gg 7.22 (5H, 164661*9
41(41c) m?m—! 1 %ﬁ}%éﬁ (3H,
t, J= 7. . 66 )114192&‘)?1;11[5@]7 y 7(?H
1.95-2. 982709, MDREO (1) £ J 3100 eaH, m,
3013 4 g dF IR Sl
4.38-4. 6|z)7 7(HH, J=d;5|-u] P11818(4 )7316(1r98 (1H,
d J = J&Z("l’lZa)O... "yr. O COREL
1H NVR Riz) 1 J =71
Hz), 1.5 AR ””siz) T
2.47-2. 69_(1f 118H5m), A714ri) | = B 5061 gdpa J=+ 14.7,
6.9 Hz),| 3. (R I 3 69-3.76 (‘%th i, 34 gg%;zg,_ﬂ 378“;;(:;,7 490 )
4.41-4.47 (1H, . 95°(1H. d, I = 1¢ Y /ad hrril o 39 166D, oibs o 120- 7. 34
(3H, m,| 7.85 (1H, J = 16.0 Hz). m), 7.09-7.17 (5H, m), 7.32 (1H, dd, J = 8.7, 6.0 Hz).

45(450) "H-NMR (CDChy) 0: 1.11 (6H, ), 1.25 (3H, , J = 7.1 Hz),
1.41 (3H, d, J = 6.0 Hz), 1.54-1.62 (2H, m), 1.66-1.72 (2H,
m), 1.67 (2H, d, J = 6.0 Hz), 2.33 (2H, t, J = 7.3 Hz), 2.50-
2.64 (6H, m), 2.71 (1H, dd, J = 11.9, 3.7 Hz), 3.06 (2H, dd.
J=14.7,6.9 Hz), 3.25-3.33 (2H, m), 3.72-3.78 (1H, m),
412 (2H, q, J = 7.1 Hz), 4.68 (1H, g, J = 6.0 Hz), 6.86 (1H,
td, J = 8.5, 2.8 Hz), 7.05-7.17 (6H, m).

45(45¢) TH-NMR (CDCl) 5. 1.36 (3H, d, J = 6.3 Hz), 1.39-1.50 (1H,
m), 1.45 (6H, s), 1.52-1.58 (2H, m), 1.59-1.73 (2H, m), 2.01
(2H, d, J = 6.9 Hz), 2:20-2.26 (1H, m), 2.32-2.43 (2H, m),
2:50-2.57 (1H, m), 2.63 (3H, dd, J = 14.6, 9.5 Hz), 2.91
(1H, t, J = 11.2 Hz), 3.07-3.15 (3H, m), 3.36 (1H, dd, J =
11.5, 6.3 Hz), 3.42 (1H, dd, J = 10.9, 5.7 Hz), 4.31-4.36
(1H, m), 4.78 (1H, q, J = 6.3 Hz), 6.83 (1H, td, J = 8.3, 2.9
Hz), 7.02 (1H, dd, J = 8.6, 5.7 Hz), 7.06 (1H, dd, J = 9.7,

2.9 Hz), 7.11-7.15 (4H, m).
CO,H

N < j
H
N < :
H
46(46a) "H-NMR (CDCl3) 3: 1.10 (6H, s), 1.26 (3H, t, J = 7.1 Hz),
1.41 (3H, d, J = 6.4 Hz), 1.67 (2H, d, J = 5.5 Hz), 2.32 (3H,
-'s), 2.42-2.63 (9H, m), 2.70 (1H, dd, J = 11.5, 4.1 Hz), 3.06
N
H .
N < :
H
N < i
H

(2H, dd, J = 14.7, 6.9 Hz), 3.27-3.33 (2H, m), 3.72-3.78
(1H, m), 4.14 (2H. q, J = 7.1 Hz), 4.70 (1H, q, J = 6.4 Hz),
5.99 (1H, dt, J = 15.4, 6.5 Hz), 6.71 (1H, d, J = 15.4 Hz),
7.00-7.03 (2H, m), 7.10-7.13 (2H, m), 7.15-7.18 (3H, m).

46(46b) TH-NMR (CDCl3) 5: 1.10 (6H, s), 1.25 (3H, t, J = 6.4 Hz),
1.42 (3H, d, J = 6.4 Hz), 1.55-1.63 (2H, m), 1.65-1.72 (4H,
m), 2.31 (3H, s), 2.32-2.35 (2H, m), 2.49-2.64 (6H, m), 2.70
(1H, d, J= 11.5 Hz), 3.06 (2H, dd, J = 14.9, 6.6 Hz), 3.29
(2H, d, J = 4.6 Hz), 3.72-3.77 (1H, br m), 4.12 (2H, q, J =
6.4 Hz), 4.66-4.71 (1H, m), 6.99-7.01 (2H, br m), 7.10-7.15
(4H, m), 7.22 (1H, s).

46(46c) "H-NMR (CDCly) 8: 1.34 (3H, d, J = 6.3 Hz), 1.39 (6H, d, J
= 6.3 Hz), 1.46-1.54 (2H, m), 1.63-1.73 (2H, m), 1.88-1.91
(2H, m), 2.14-2.20 (1H, m), 2.28-2.33 (1H, m), 2.28 (3H, s),
2.38-2.44 (1H, m), 2.47-2.52 (1H, m), 2.55-2.65 (3H, m),
OH 2.83 (1H, t, J = 10.6 Hz), 3.02-3.10 (4H, m), 3.31 (1H, t, J =
9.7 Hz), 3.53-3.57 (1H, m), 4.26-4.30 (1H, m), 4.75 (1H, g,
J=6.3 Hz), 6.94-6.98 (2H, m), 7.11-7.16 (5H, m).

CO,H




[0093] [Tabl e
(3H, t, J= 7.
m,

17,

1H m,

s),
, 246269

H,

H,
CDCI3) 6:1.1
7 (2}

1.72-1.84 (1H m),
3.9 Hz),
24-3.34 (2H, m,

1. 56-

%ﬁoég’]

47]
3 Hz), 1.10 (
2.89-3.01 (
3. 71- 3.

7.04-7.18 (5H, m,

OH CO2H

(5H m,
9-3.57 (2H,
7.21 (6H,

Odebite % -

m
rT)

2.33 (3H,

1.68 (1H ),

6H, s),
s),

2H, m,

112 42(42b) H 401N OH CO2Et
1.28 (3H,

79 (1H, m,

6 (3H t,

'-A/-\

7.23-7.28 (2H, .
1H NMR (CDCI3) 5: 0.93 (3H,
1.74-1.89 (1H, m),
2.81-3.06 (3H, m), S.-06- 3.16 (2H, M,
., 4.46-4.56 (1H, m,
43(43a) 0.

o)

1

t, J
2.39-2.66 (6H,

0 Hz),
rT),

4.17 (2H, q, J = 7.0 Hz),
42(42c) SO
t,

1. 95-2. 07 (2H,

m,

4.83-4.91 (1H, m,
.---y--.N OH H COREt
7.1 M),

J

I =71 H),
2.32 (3H,
3.25-3.33
7.03-7.07
011 1H NMR
1.40 (3H d, J—64Hz)

l, H
0 Ht) 8 lo
5 (2f

15. 6 Hz),

1
3.

(
(6
s)
(1H,
(1
(
1.6
= 6.
4.1
J =

a,

(21
T

‘@ 3 31. @N%gmﬁ)é§ Q)%%{ éL

éf%i*:
55%n
q.J= 7

N
}Q\/\

I-f)
) m),

2715509, §9006!

y et el

| a,J = 6.4 Hz), 5.32-5.39 (1H, m), 5.62-5.68 (1H m),

7.16 (6H, m), 7.31 (1H, d, J 7.8 Hz).

47(470)

"H-NMR (CDCF,) 5: 1.10 (6H, s), 1.5 (3H, t, J = 7.1 Hz),

1.43 (3H, d, J = 6.4 Hz), 1.48-1.54 (2H, m), 1.66 (2H, d, J= ~

5.5 Hz), 1.73-1.81 (2H, m), 2.31 (3H, s), 2.36 (2H,t, J= 7.6
Hz), 2.51-2.70 (7H, m), 3.05 (2H, dd, J = 14.7, 6.9 Hz), 3.23-
3.31 (2H, m), 3.72-3.78 (1H, m), 4.13 (2H, q. J = 7.1 Hz),
4.72 (1H, q, J = 6.4 Hz), 7.05 (1H, d, J = 7.3 Hz), 7.10-7.17
(5H, m), 7.29 (1H, d, J = 7.8 Hz).

47(47c)

CO,H

TH-NMR (CDCl) 6: 1.39 (3H, d, J = 6.4 Hz), 1.42-1.61 (3H,
‘m), 1.50 (6H, s), 1.71-1.81 (2H, m), 2.05 (2H, d, J = 6.4 Hz),
2.30 (3H, s), 2.31-2.34 (1H, m), 2.40-2.44 (1H, m), 2.45-2.68
(5H, m), 2.93 (1H, dd, J =-11.9, 9.6 Hz), 3.08-3.15 (2H, m),
3.28 (1H, dd, J = 12.2, 2.5 Hz), 3.37 (1H, dd, J = 11.2, 6.6
Hz), 3.42-3.49 (1H, m), 4.31-4.37 (1H, m), 4.80 (1H, q, J =
6.4 Hz), 7.04 (1H, d, J = 7.3 Hz), 7.08-7.17 (5H, m), 7.23
(1H, d, J = 7.3 Hz).

48(48a)

CO,Et

"H-NMR (CDCls) 8: 1.10 (6H, s), 1.27 (3H, t, J = 7.1 Hz),
1.41 (3H, d, J = 6.4 Hz), 1.67 (2H, d, J = 5.0 Hz), 2.50-2.64
(7H, m), 2.70 (1H, dd, J = 11.5, 2.8 Hz), 2.98-3.09 (3H, m),
3.26-3.29 (2H, m), 3.38-3.48 (1H, m), 3.72-3.75 (1H, br m),
412 (2H, q, J = 7.1 Hz), 4.68-4.73 (1H, m), 5.44-5.52 (1H,
m), 5.63-5.69 (1H, m), 6.94 (1H, t, J = 8.3 Hz), 7.10-7.25
(6H, m).

48(48b)

CO,Et

"H-NMR (CDCl;) 6: 1.10 (6H, s), 1.25 (3H, t, J = 7.1 Hz),
1.42 (3H, d, J = 6.4 Hz), 1.53-1.60 (2H, m), 1.66-1.77 (3H,
m), 2.34 (2H, t, J = 7.1 Hz), 2.50-2.64 (6H, m), 2.70 (2H. dd,
J=11.7,3.9 Hz), 3.06 (2H, dd, J = 14.4, 7.1 Hz), 3.26-3.32
(2H, m), 3.71-3.77 (1H, m), 4.12 (2H, g, J = 7.1 Hz), 4.69
(1H, 9, J = 6.4 Hz), 6.91 (1H, t. J = 8.9 Hz), 7.10-7.17 (5H,
m), 7.21-(1H, t, J = 6.0 Hz).

48(48c)

CO,H

"H-NMR (CDCH,) 6. 1.39 (3H, d, J = 5.0 Hz), 1.49 (6H, s),
1.61-1.78 (3H, m), 2.04 (2H, d, J = 6.0 Hz), 2.28-2.49 (3H,
m), 2.53-2.68 (4H, m), 2.73-2.79 (1H, m), 2.94 (1H, t, J =
11.0 Hz), 3.07-3.15 (3H, m), 3.21 (1H, d, J = 12.4 Hz), 3.34-

3.45 (2H, m), 4.31-4.36 (1H, br m), 4.77-4.82 (1H, m), 6.88-

6.93 (1H, m), 7.15 (6H, s).

NR (CDCI 3) 6:0.99

1.59-1.71 (3H,
2.70 (1H, dd,"
3.06,{2H, dd, J = 14.7, 6.9 Hz),
4.45-4.51

1.48

d,

m,
1H,

J.
d,



OHO COREt NH O 1HNWR (CDCI3) 5. 1.09 (3H, s), 1.25 (3H, t, J = 7.1 Hz),
J1.418(831- 114zd): '
1J.8=76-.1477)(2111.,5nb-) 1. 2632e(3Hi | i ms)i, 12. 6363((227,dt, J = 7.6 Hz),
2.50-2.63 (6H, m), 2.67 (1H, dd, J = 1157, 3.4 Hz), 3.03 (1H, d, J = 6.9
Hz), 3.07 (1H, d, J = 7.3 Hz), 3.23-3.30 (2H, m, 3.71-3.76 (1H ), 4.12
(2H, g, J = 7.1 Hz), 4.68 (1H q, J= 6.4 Hz), 6.93 (1H, s), 7.02 (1H d, J=
7.8 Hz), 7.09-7.17 (4H, n), 7.30 (1H, d, J = 7.8 Hz). 43(43c) OH 0 CO2H N H
i plik61 1H NVR (CDCI3) 6:1.34-1.40 (1H, m), 1.38 (3H, d, J = 8..8 Hz), ,
12..4258 ((6:114, ss) 12 5333--12. 7468(4(3HF,i,m),)K, 5.5 n), 2.60-2.67
(3H, m, gbgg (1H t, J =10.5 Hz), 3.09 (2H ‘dd, J'= 14.7, 7.3 H), 3.17
(1H, d, o FE) 3 31-3.36 (1H, m), 3.42-3.46 (1H, n), 4.28-4.33 (1H
M, 4.79 (1H @r.d1& Bl Hz), 6.91 (1H 's), 7.01 (1H d, J =78 H),

7.11-7. 18

Gead T 7 24 (IH_ o 3= H-NVR(CBER PWM'—"&S -t ok 72t NVR
(CDCI 3) 6:1.10 (6H, s), 1.26 (3H, . 6:ﬂ;§g§?tﬂJ464 argn @+, g¥i6® 4 H),
1.67 (2H, d, Jrzc5, : H éic . , 6.9
Hz), 3.26-3.3] (2 bR ( m § %, (gﬁd?é é‘%va 4.70
(1H, g, J = 6|4 Ho) 02 @HOS (lH m) 6 g 4,429, 01q. &= 1B 4G ?(4 §./92 :
(1H t, [ = 8|5 Hz), 062‘555 d, 5 F, o7 1B, m‘fez(“m{, Lﬁ |34
(1H, t, |J = 7/3 Hz). --"V'7C]-||:(_:tHs404].HH-=
1. 10( 6H, 4§9“9b> 26 (3H, = b&:’? L3 gOfﬁHe 22%%“)w 7058-1. 64
(2H, m,| 1. 66 7 ( , 2. 4( . Lok, (M,
2.58-2. 65 (4H S 3. Eppa@g%@izgg:gdfqggw
3.26-3.29 (2H m, 71 3 1H, br 3 4
4.66-4. 70 (1H 8B (1H, d, J= 10 1 H 1@%5 Ol Tbh ik 5 1355 B 5 AFES.,

7.10-7. 47(4K, |m), 7. 36 Zod (1H m).  11B%F 609 7fTebbe 48] 44(440) OH

CO2H 49(49¢) TH-NMR (CDCly) &: 1.41 (3H, d, J = 6.4 Hz), 1.43
(3H, s), 1.4 (3H, s), 2.00 (2H, d, J = 6.0 Hz), 2.50-
2.66 (5H, m), 2.84-2.95 (2H, m), 3.02-3.12 (3H, m),
3.21 (1H, d, J = 10.1 Hz), 3.46 (1H, dd, J = 10.5, 6.4
Hz), 3.56 (1H, dd, J = 10.5, 4.4 Hz), 4.33-4.37 (1H,
br m), 5.01 (1H, g, J = 6.4 Hz), 7.10-7.16 (4H, m),
7.27 (1H, d, J = 9:2 Hz), 7.43 (1H, d, J = 7.8 Hz),
7.60 (1H, s).

50(50a)

TH-NMR (CDCly) &: 1.10 (6H, ), 1.27 (3H, t, J= 7.1
Hz), 1.42 (3H, d, J = 6.4 Hz), 1.67 (2H, d, J = 6.0

F5C
3 O/Y\
OH
Hz), 2.48-2.53 (3H, m), 2.55-2.64 (4H, m), 2.75 (1H,

N’ < :
H
FaC o/ﬁ/\N></C dd, J = 11.7, 3.9 Hz), 3.02-3.09 (2H, m), 3.29 (1H,

H dd. J = 9.4, 4.8 Hz), 3.37 (1H, dd, J = 9.4, 6.0 Hz),
3.42-3.48 (1H, m), 3.73-3.77 (1H, m), 4.14 (2H, q, J
=71 Hz), 476 (1H, g, J = 6.4 Hz), 6.13 (1H, dt, J =
15.3, 6.6 Hz), 6.72 (1H, d, J = 15.3 Hz), 7.10-7.13
(2H, m), 7.14-7.17 (2H, m), 7.45-7.46 (2H, m), 7.66
(1H, s).

N < :

H

N < :

H

50(50) H-NMR (CDCly) 5: 1.10 (6H, s), 1.26 (3H, t, J= 7.1

| Hz), 1.43 (3H, d, J = 6.0 Hz), 1.59-1.76 (6H, m), 2.34
(2H. t, J = 7.1 Hz), 2.48 (1H, dd, J = 12.2, 7.6 Hz),

2.52-2.64 (3H, m), 2.68 (2H, t, J = 7.8 Hz), 2.76 (1H,

dd, J=11.7, 3.9 Hz), 3.02-3.09 (2H, m), 3.24 (1H,

dd, J= 8.9, 4.8 Hz), 3.35 (1H, dd, J = 8.9, 6.0 Hz),

3.72-3.78 (1H, m), 4.13 (2H, q, J = 7.1 Hz), 4.75 (1H,

q,J=6.0 Hz), 7.10-7.13 (2H, m), 7.15 (2H, s), 7.24

FsC O/Y\

(1H, d, J = 8.3 Hz), 7.43 (1H, d, J = 7.8 Hz), 7.70

CO,Et (1H, s).

50(500) "H-NMR (CDCh) 5. 1.38 (3H. d, J = 3.7 Hz), 1.43-
1.50 (1H, m), 1.48 (6H, s), 1.56-1.73 (4H, m), 2.03
(2H, d, J = 5.5 Hz), 2.23-2.29 (1H, m), 2.32-2.39 (1H,
FsC m), 2.47-2.74 (5H, m), 2.91 (1H, t, J = 9.9 Hz), 3.06-
3.7 (3H, m), 3.35-3.42 (2H, m), 4.34-4.39 (1H, m),
. OH 4.83-4.89 (1H, m), 7.10-7.20 (5H, m), 7.41 (1H, d, J

=7.8Hz), 7.63 (1H, s).

COH

[0097]



(6H, s), 1.53-1.73 (4H m,
2.31-2.46 (2H, m), 2.50-2.57 (1H 1),
110.1 Hz), 3.05-3.13 (3H, m,
4.29- 4.34 (1H, br m),
(1H, t, J= 8.5 Hz), 7.11-7.16(4K, m,
1H-N|\/R(CDCI3) 15: 1.11 (6H, s),
d, J= 6.4 Hz), ['Lq)?(%dJ-SSHz)

(1H, dd,—J=_11 3. 06 (2H

1H NMR (CDC13) 5: 1.37 (3H, d, J= 4.1 Hz),
1.98 (2H, d, J = 4.6 Hz),

3.32 (1H14,
4.74-4.79 (1H m,

1.26 (3H,

1.41-1.46 (1H, m), 1.
2.19-2.26 (1H,
2.58-2.70 (3H, ), 2.90 (1H t,
J= 8.3 Hz), 3.41-3.45 (1H,
6.79 (1H, d, J = 9.6 Hz),
7.31 (1H, t, J=6.2 Hz). 45(46a)
t, J= 7.3 Hz),

(9H,

m, 2.

3.27-3.38C3H m
(1H, q.d= 6.4
15.6 Hz)|, 6.8
6.0 Hz).||

2.44-2.64  ----
e

d ] )
e T S R i
mE=1. 85246 . J6= o0 i 1.55-GROGE, (I Plso-zbs

Bl BRI m?%m%’ @'ﬂm‘i"és

(2H,q, J= 71Hz)465(1H dd, J = 7.8, 4.6 Hz), 6.27 (1H,
d, J=16.0 Hz), 6.96 (1H, td, J = 8.3, 2.8 Hz), 7.10-7.13 (2H,
m), 7.14-7.19 (3H, m), 7.53 (1H, dd, J = 8.3, 5.5 Hz), 7.98
(1H, d, J=16.0 Hz).

51(51b)

CO,Et

"H-NMR (CDCly) &: 0.93 (3H, t, J = 6.8 Hz), 1.11 (6H, s),
1.24 (3H, t, J = 7.2 Hz), 1.32-1:44 (1H, m), 1.50-1.58 (2H,
m), 1.67 (2H, d, J = 6.0 Hz), 1.69-1.78 (1H, m), 2.50-2.64
(6H, m), 2.71 (1H, dd, J = 11.7, 3.9 Hz), 2.85-2.98 (2H, m),
3.06 (2H, dd, J = 14.9, 7.1 Hz), 3.26-3.34 (2H, m), 3.72-3.78
(1H, m), 4.13 (2H, g, J = 7.2 Hz), 4.54 (1H, d, J = 6.9 Hz),
6.87 (1H, td, J = 8.3, 2.8 Hz), 7.08-7.13 (4H, m), 7.14-7.17
(2H, m).

6. ,
1111 E'S'

51(51¢)

\ 7/

"H-NMR (CDCls) : 0.88 (3H, t, J = 7.3 Hz), 1.28-1.35 (1H,
m), 1.37-1.55 (2H, m), 1.44 (6H, s), 1.68-1.77 (1H, m), 1.99
(2H, t, J = 6.0 Hz), 2.47-2.66 (5H, m), 2.73-2.88 (2H, m),
2.93-3.01 (1H, m), 3.06-3.13 (2H, m), 3.23 (1H, d, J = 11.0
Hz), 3.37-3.42 (1H, m), 3.47 (1H, dd, J = 11.0, 4.6 Hz), 4.38-
4.43 (1H, br m), 4.83-4.87 (1H, m), 6.85 (1H, td, J = 8.3, 2.8
Hz), 7.01 (1H, dd, J = 10.3, 3.0 Hz), 7.09-7.17 (5H, m).

52(52a)

"H-NMR (CDCl;) &: 0.89 (3H, t, J = 7.3 Hz), 1.10 (6H, s),
1.29-1.40 (1H, m), 1.35 (3H, t, J = 7.1 Hz), 1.42-1.59 (2H,
m), 1.6 (1H, d, J = 6.0 Hz), 1.72-1.79 (1H, m), 2.31 (3H, s),
2.47-2.69 (6H, m), 3.06 (2H, dd, J = 15.8, 6.6 Hz), 3.25 (2H,
dd, J = 13.5, 5.3 Hz), 3.69-3.74 (1H, m), 4.28 (2H, q, J = 7.1
Hz), 4.53 (1H, dd, J = 8.5, 4.4 Hz), 5.96 (1H, d, J = 16.5 Hz),
7.08-7.19 (5H, m), 7.23 (1H, d, J = 7.8 Hz), 7.32 (1H, d, J =
7.8 Hz), 7.84 (1H, d, J = 16.5 Hz).

52(52b)

H-NMR (CDCI;) &: 0.93 (3H, t, J = 6. Hz), 1.10 (6H, s),
1.28 (3H, t, J = 7.6 Hz), 1.36-1.46 (1H, m), 1.50-1.59 (2H,
m), 1.66 (2H, d, J = 6.0 Hz), 1.72-1.80 (1H, m), 2.33 (3H, s),
2.45 (2H, t, J = 8.5 Hz), 2.50-2.64 (5H, m), 2.68 (1H, dd, J =
11.9, 4.1 Hz), 2.89-3.00 (2H, m), 3.06 (2H, dd, J = 14.7, 6.9
Hz), 3.23-3.31 (2H, m), 3.71-3.77 (1H, m), 4.17 (2H, q, J =
7.6 Hz), 4.56 (1H, dd, J = 8.5, 3.4 Hz), 7.06 (1H, d, J= 7.3
Hz), 7.10-7.17 (6H, m). .

52(52¢)

CO,H

TH-NMR (CDCh) 0. 0.87 (3H. T, J = 6.9 Fiz), 1.49 (6H, s),
1.69-1.77 (1H, m), 1.95-2.07 (4H. m), 2.31 (4H, s), 2.48-2.52
(2H, m), 2.59-2.67 (4H, m), 2.81-2.99 (3H, m), 3.07-3.15
(3H, m), 3.31 (1H, d, J = 11.0 Hz), 3.37-3.43 (1H, br m),
3.47-3.52 (1H, m), 4.51-4.56 (1H, br m), 4.89-4.94 (1H, br
m), 7.04 (1H, d, J = 6.9 Hz), 7.09-7.16 (5H, m), 7.20 (1H, d,
J=7.8Hz).

53(53a)

S

CO,Et

"H-NMR (CDCls) o: 0.92 (3H, t, J = 7.2 Hz), 1.11 (6H, s),
1.31-1.41 (1H, m), 1.35 (3H, t, J = 7.0 Hz), 1.42-1.64 (2H,
m), 1.69 (2H, d, J = 4.6 Hz), 1.72-1.82 (1H, m), 2.55-2.65
(4H, m), 2.69-2.74 (1H, m), 3.03-3.10 (2H, m), 3.28-3.38
(2H, m), 3.72-3.76 (1H, br m), 4.28 (2H, q, J = 7.0 Hz), 4.62-
467 (1H, m), 6.54 (1H, d, J = 16.3 Hz), 7.02 (1H, t, J = 8.3
Hz), 7.10-7.18 (4H, m), 7.27-7.33 (2H, m), 7.84 (1H, d, J =
16.3 Hz).

[0098]
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43
m,
J=

m,

6. 87
1.39 (3H,

71

4,70
J=
8.7,



45( 45b)

m,
Hz)
1H

N

1H NVR (CDCI3) 5: 1.11 (6H, s),
1.41 (3H, d, J = 6.0 Hz),
d,J= 6.0 Hz),
(1H, dd,J=.11.9, 3.7 Hz),
3.72-3.78 (1H, m,

6.86 (1H,

VR

cDCl

)

2.33.(2H t,

R1’%ﬁ(’-2Hd'l:ﬁ’-2

1.54-1.62 (2H, m,
J=7.3 H),
3.06 (2H, dth7J= 14.7, 6.9 Hz),
4.12 (2H, q,J3= 7.1 Hz),
td,J= 8.5, 2.8 Hz),

1.25(3H, t, J= 7.1 Hz), ai
1.66-1.72 (2H,), 1.67 (2H,

2.50- m el OH 2.64 (6H -m), 2.
3.25-3.33 (2H,
4.68 (1H, q, J = 6.0

7.05-7.17 (6H, m). CREt  45(45c)
—]\'1’-201'20(1H 011

71

53(53b) |/

OH

CO,Et

"H-NMR (CDCl3) 3: 0.93 (3H. t, J = 7.1 Hz), 1.11 (6H, 5),
1.26 (3H, t, J = 7.3 Hz), 1.30-1.43 (1H, m), 1.48-1.59 (2H,
m), 1.67 (2H, d, J = 6.0 Hz), 1.73-1.80 (1H, m), 2.52-2.64
(6H, m), 2.70 (1H, dd, J = 11.5, 4.1 Hz), 2.91-3.09 (4H,
m), 3.25-3.33 (2H, m), 3.71-3.77 (1H, m), 4.15 (2H, g, J =
7.3 Hz), 4.57 (1H, dd, J = 8.5, 3.9 Hz), 6.89-6.95 (1H, m),
7.10-7.13 (2H, m), 7.17 (4H, tt, J = 8.3, 3.1 Hz).

53(53c)

o/\‘/\w
3

OH

CO,H

"H-NMR (CDCl,) o: 0.87 (3H tJ=73H ) 1.22-1.30
(1H, m), 1.31-1.40 (1H, m), 1.44 (6H, s), 1.51-1.60 (1H,
m), 1.75-1.83 (1H, br m), 2.00 (2H, dd, J = 10 3, 6.2 Hz)
2.49-2.67 (5H, m), 2.87-2.95 (2H, m), 3.01-3.18 (4H, m),
3.41-3.46 (1H, m), 3.49-3.54 (1H, m), 4.33-4.38 (1H, br
m), 4.90-4.94 (1H, m), 6.90 (1H, t, J = 8.5 Hz), 7.07-7.16
(6H, m). _

54(54a)

oY

OH

CO,Et

TH-NMR (CDCl,) 6: 0.90 (3H, t, J = 7.3 Hz), 1.09 (6H, s),
1.30-1.36 (1H, m), 1.34 (3H, t, J = 7.1 Hz), 1.37-1.48 (1H,
m), 1.50-1.62 (1H, m), 1.66 (2H, d, J = 6.0 Hz), 1.74-1.84
(1H, m), 2.33 (3H, s), 2.50-2.66 (4H, m), 2.69 (1H, dd, J =
11.5, 4.1 Hz), 3.02-3.08 (2H, m), 3.26-3.33 (2H, m), 3.71-
3.76 (1H, m), 4.26 (2H, g, J = 7.1 Hz), 4.61 (1H, dd, J =
8.0, 5.3 Hz), 6.32 (1H, d, J = 15.6 Hz), 7.09-7.19 (5H, m),
7.31 (1H, d, J = 7.8 Hz), 7.35 (1H, s), 8.10 (1H, d, J =
15.6 Hz).

54(54b)

"H-NMR (CDCly) 3: 0.92 (3H, t, J = 7.1 Hz), 1.10 (6H, s),
1.25 (3H, t, J = 7.1 Hz), 1.31-1.41 (1H, m), 1.43-1.59 (2H, -
m). 1.66 (2H, d, J = 6.0 Hz), 1.74-1.82 (1H, m), 2.30 (3H,
d, J = 7.8 Hz), 2.49-2.63 (6H, m), 2.67 (1H, dd, J = 11.5,
'4.1 Hz), 2.87-3.00 (2H, m), 3.05 (2H, dd, J = 14.4, 6.6
Hz), 3.23-3.31 (2H, m), 3.71-3.76 (1H, m), 4.14 (2H, q, J
=7.1Hz), 453 (1H, dd, J = 8.5, 4.4 Hz), 6.95 (1H, s),

7.03 (1H,d,J = 7.8 Hz), 7.40-7.17 (4H, m), 7.27 (1H. d, J
= 8.7 Hz).

54(54c)

Qg S
S
yes

Q%r

"H-NMR (CDCl) 6: 0.86 (3H, t, J = 7.3 Hz), 1.35-1.44
(2H. m), 1.42 (6H, s), 1.51-1.60 (1H, m), 1.75-1.84 (1H,
m), 1.97 (2H, d, J = 5.0 Hz), 2.27 (3H, s), 2.51-2.65 (5H,
m), 2.79-2.90 (2H, m), 2.98 (1H, dd, J = 14.4, 7.6 Hz),
3.08 (2H, td, J = 14.4, 7.2 Hz), 3.19 (1H, d, J = 11.9 Hz),
3.39-3.44 (1H, m), 3.48-3.53 (1H, m), 4.34-4.39 (1H, br
m), 4.80-4.85 (1H, m), 6.98 (2H, s), 7.10-7.18 (5H, m).

55(55a)

o

ﬂ%

%

CO,H
OCHi

CO,Et

TH-NMR (CDCl;) &: 0.92 (3H, t, J = 7.3 Hz), 1.10 (6H, s),
1.34 (3H, t, J = 7.1 Hz), 1.36-1.42 (1H, m), 1.46-1.51 (1H,
m), 1.56-1.64 (1H, m), 1.67 (2H, d, J = 5.5 Hz), 1.76-1.79
(1H, m), 2.47-2.66 (4H, m), 2.69 (1H, dd, J = 11.5, 4.1
Hz), 3.02-3.09 (2H, m), 3.27 (1H, dd, J = 9.4, 5.7 Hz),
3.33 (1H. dd, J = 9.4, 4.4 Hz), 3.71-3.76 (1H, m), 3.86
(3H, s), 4.26 (2H, q, J = 7.1 Hz), 4.67 (1H, dd, J = 8.3, 4.6
Hz), 6.58 (1H, d, J = 16.0 Hz), 6.83 (1H, d, J = 8.3-Hz),
7.09-7.13 (3H, m), 7.15-7.18 (2H, m), 7.31 (1H, t, J = 8.0
Hz), 7.92 (1H, d, J = 16.0 Hz).

[0099]
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m, 1.45 (6H s), 1.52-1,58(2K, m), 1.59-1.73 (2H m), 2.01 (2H _d, J=6.9
3

Hz), 2:20-2.26 (1H, m, 2.32-2.43 (2H, m, eyt ...O—|250257(1H
r’r),263(3H dd, J =.14.6, 9.5 Hz), 291(1H,t,J—112Hz) 3.07-3.15
(3H, - rr), 3. 36 (lH dd, J= 11.5, 618Hz), 3.42 (1H, dd, J = 10.9, 5.7
Hz), 4.31- 4 36 (lH, m, 4.78 (1H, q, J= 6.3 Hz), 6.83 (1H, td, J= 8.3,
2.9 , Hz), 7.02 (1H, dd, J= 8.6, 5.7 Hz), 7.06 (1H, dd, J= 9.7, 2.9
Hz), 7.311-7Z 15(4H m) CORH  46(463) AHNMVR (CDCE3) 5. 1.1Q (6H, S)
‘55(§5b) _ \ 7 'H-NMR (CDCL) 5: 0.92 (35,t, J= 7.1 Hz), 1.70 ’ ’
1.26 (3H J = 1 HZ) ></@ (6H, s), 1.27 (3H, t, J = 7.1 Hz), 1:33-1.44 (1H, m),
' : 1.48-1.59 (2H, m) 67 (2H, d, J = 5.5 Hz), 1.71-
1.80 (1H, m), 2.49 (2H, t, J = 8.3 Hz), 2.52-2.64 (4H,
m), 2.68 (1H, dd, J = 11.7, 3.9 Hz), 2.87-2.95 (1H,
O/Y\” m), 2.98-3.09 (3H, m), 3.24-3.32 (2H, m), 3.71-3.77
OH (1H, m), 3.80 (3H, s), 4.15 (2H, g, J = 7.1 Hz), 4.58
(1H, dd, J = 8.5, 3.9 Hz), 6.74 (1H, d, J = 8.3 Hz),
7.01 (1H, d, J = 7.8 Hz), 7.10-7.21 (5H, m).
OCHs N co,et _
55(55c) "H-NMR (CDCl;) o 0.88 (3H, t, J = 6.9 Hz), 1.31-
140 (1H, m), 1.40-1.56 (2H, m), 1.47 (6H, s), 1.68-
1.75 (1H, m), 2.00 (2H, d, J = 6.0 Hz), 2.50-2.67 (5H,
%@ m), 2.77-2.87 (2H, m), 3.03-3.14 (3H, m), 3.30 (1H,
d, J = 10.1 Hz), 3.37 (1H, dd, J = 11.7, 8.5 Hz), 3.49
O/Y\ﬁ (1H, dd, J = 11.7, 4.8 Hz), 3.79 (3H, s), 4.45-4.50
OH (1H, m), 4.92 (1H, dd, J = 7.8, 4.1 Hz), 6.72 (1H, d, J
= 8.3 Hz), 6.95 (1H, d, J = 7.3 Hz), 7.10-7.19 (5H,
H m).
OCH, CO,H _
56(56a) "H-NMR (CDCly) 6. 1.10 (6H, s), 1.33 (3H, t, J = 7.1

Hz), 1.41 (3H, t, J = 7.0 Hz), 1.44 (3H, d, J = 6.5 Hz),
1.67 (2H, d, J = 5.5 Hz), 2.51-2.66 (4H, m), 2.72 (1H,
dd, J = 11.9, 4.1 Hz), 3.05 (2H, dd, J = 14.9, 7.1 Hz),
3.36 (2H, d, J = 5.0 Hz), 3.72-3.78 (1H, m), 4.06 (2H,
q, J=7.1Hz), 4.25 (2H, q, J = 7.0 Hz), 4.82 (1H, q, J
= 6.5 Hz), 6.25 (1H, d, J = 15.8 Hz), 6.79 (1H, dd, J
= 8.7, 2.8 Hz), 7.01 (1H, d, J = 2.8 Hz), 7.09-7.17
(4H, m), 7.51 (1H, d, J = 8.7 Hz), 8.00 (1H, d, J =
15.8 Hz).

56(560) ' ' "H-NMR (CDC) &: 1.10 (6H, 5), 1.24 (3H, t. J = 7.1
Hz), 1.39 (3H, t, J = 7.1 Hz), 1.43 (3H, d, J = 6.4 Hz),

: 1.67 (2H, d, J = 5.5 Hz), 2.50-2.65 (6H, m), 2.70 (1H, .

o) dd, J = 11.7, 3.9 Hz), 2.87-2.92 (2H, m), 3.06 (2H,

~ \©;L\O/Y\N , dd, J = 14.4, 7.1 Hz), 3.30-3.33 (2H, m), 3.72-3.78

(1H, m), 4.00 (2H, q, J = 7.1 Hz), 4.13 2H, q, J = 7.1
Hz), 4.70 (1H, q, J = 6.4 Hz), 6.73 (1H, dd, J = 8.3,
2.8 Hz), 6.98 (1H, d, J = 3.2 Hz), 7.05 (1H, d, J = 8.3
Hz), 7.09-7.17 (4H, m).

"H-NMR (CDCls) 6. 1.37 (3H, t, J = 6.9 Hz), 1.39
(3H, d, J = 6.1 Hz), 1.44 (6H, s), 1.99 (2H, d, J = 6.0
Hz), 2.48-2.58 (3H, m), 2.59-2.68 (2H, m), 2.75-2.84
(1H, m), 2.88-2.99 (2H, m), 3.09 (2H, dd, J = 15.1,
7.3 Hz), 3.21-3.26 (1H, m), 3.47 (1H, dd, J = 11.2,
6.2 Hz), 3.56 (1H, dd, J = 11.2, 4.4 Hz), 3.94-4.01
(2H, m), 4.32-4.39 (1H, m), 4.94 (1H, g, J = 6.1 Hz),
6.72 (1H, dd, J = 8.3, 2.8 Hz), 6.89 (1H, d, J = 2.8
Hz), 7.07 (1H, d, J = 8.7 Hz), 7.10-7.17 (4H, m).

56.(560)

57(57a) "H-NMR (CDCH) - 1.10 (6H, s), 1.33 (3H, t, J = 7.2
Hz), 1.34 (6H, d, J = 6.0 Hz), 1.44 (3H, d, J = 6.6
Hz), 1.67 (2H, d, J = 5.5 Hz), 2.48-2.66 (4H, m), 2.72
o) (1H, dd, J = 11.9, 4.1 Hz), 3.06 (2H, dd, J = 14.7, 6.9
Y O/Y\ﬁ Hz), 3.37 (2H, d, J = 5.5 Hz), 3.72-3.79 (1H, m), 4.25
OH (2H, q, J = 7.2 Hz), 4.56-4.65 (1H, m), 4.82 (1H, q, J
= 6.6 Hz), 6.24 (1H, d, J = 15.8 Hz), 6.78 (1H, dd, J
= 8.7, 2.8 Hz), 6.99 (1H, d, J = 2.8 Hz), 7.09-7.17
CO,Et (4H, m), 7.51 (1H, d, J = 8.7 Hz), 8.00 (1H, d, J =
15.8 Hz).

[0100]
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41 1.41(3K, d, J= 6.4 Hz), 1.67 (2H, d, J= 5.5 Hz), 2.32 (3H, s),
2.42-2.63 (9H, n), 2.70 (1H, dd, J= 11.5, 4.1 Hz), 3.06 0 OH (2H dd, J =
14.7, 6.9 Hz), 3.27-3.33 (21-1, n), 3.72-3.78 (1H, m), 4.14 (2H, q, J= 7.1
Hz), 4.70 (1H gq, J= 6.4 Hz), 5.991§1H dt, J= 15.4, 6.5 Hz), 6.71 (1H,
d,  J= 15.4 Hz), 7.00-7.03 (2H, m), 7.10-7.13 (2H, ), 7.15-7.18 (3H,
COREt  46(46b) "H-NMR (CDCI3) 5: 1.10 (6H, s), 1.25 (3H, t, J=

6.4 Hz), 011 1.42 (3H d J=64 Hz) 1 551 63 (2H m 1 65-1 72 (4H,
57(57b) < Z TH-NMR (CDCly) 5. 1.11 (6H. ), 1.24 (3H, t, J = 7.1
: Hz), 1.32 (6H, d, J = 6.0 Hz), 1.43 (3H, d, J = 6.1

_ Hz), 1.67 (2H, d, J = 6.0 Hz), 2.49-2.66 (6H, m), 2.71
o) (1H, dd, J = 11.5, 3.2 Hz), 2.86-2.92 (2H, m), 3.06
Y O/Y\ﬁ (2H, dd, J = 15.1, 6.9 Hz), 3.32 (2H, d, J = 4.6 Hz),
OH 3.72-3.79 (1H, m), 4.13 (2H, q, J = 7.1 Hz), 4.48-

4.57 (1H, m), 4.70 (1H, q, J = 6.1 Hz), 6.70-6.74 (1H,
m), 6.96 (1H, s), 7.04 (1H, d, J = 8.3 Hz), 7.09-7.18
CO,Et (4H, m).

"H-NMR (CDCh) 5: 1.30 (3H, d, J = 6.0 Hz), 1.31
(3H, d, J = 6.0 Hz), 1.40 (3H, d, J = 6.3 Hz), 1.43
(BH, ), 2.01 (2H, d, J = 6.0 Hz), 2.48-2.58 (3H, m),
2.59-2.68 (2H, m), 2.78-2.87 (1H, m), 2.89-2.99 (2H,
m), 3.09 (2H, dd, J = 15.1, 7.3 Hz), 3.16-3.22 (1H,
m), 3.47 (1H, dd, J = 11.2, 6.6 Hz), 3.57 (1H, dd, J =
11.0, 4.1 Hz), 4.29-4.38 (1H, m), 4.45-4.54 (1H, m),
4.95 (1H, q, J = 6.3 Hz), 6.72 (1H, dd, J = 8.5, 2.5
Hz), 6.86 (1H, d, J = 2.8 Hz), 7.06 (1H, d, J = 8.7
Hz), 7.09-7.17 (4H, m). -

"H-NMR (CDCly) &: 1.10 (6H, s), 1.26 (3H, t, J = 7.2
Hz), 1.39 (3H, t, J = 6.5 Hz), 1.40 (3H, d, J = 6.5 Hz).
1,67 (2H, d, J = 6.0 Hz), 2.43-2.66 (7H, m), 2.70 (1H,
dd, J= 117, 3.9 Hz), 3.06 (2H, dd, J = 14.4; 6.6 Hz),
3.26-3.34 (3H, m), 3.70-3.79 (1H, m), 4.02 (2H, q, J
= 6.5 Hz), 4.14 (2H, q, J = 7.2 Hz), 470 (1H, q, J =
6.5 Hz), 5.93 (1H, dt, J = 15.4, 6.6 Hz), 6.63 (1H, d, J
= 15.4 Hz), 6.74 (1H, dd, J = 8.3, 2.8 Hz), 6.93 (1H,
d,J=2.3Hz), 7.07-7.18 (4H, m), 7.30 (1H. d, J= 8.7
Hz).

"H:NMR (CDCls) &: 1.10 (6H, s), 1.24 (3H, t, J = 7.0
Hz), 1.39 (3H, t, J = 7.1 Hz), 1.41 (3H, d, J = 6:3 Hz),
1.52-1.61 (2H, m), 1.65-1.73 (4H, m), 2.32 (2H, t, J=
7.3 Hz), 2.50-2.66 (6H, m), 2.70 (1H, dd, J = 11
3.9 Hz), 3.05 (2H, dd, J = 14.4, 6.6 Hz), 3.29 (2 H

J = 55 Hz), 3.70:3.79 (1H, m), 4.00 (2H, q, J = 7.0
Hz), 4.12 (2H, q, J = 7.1 Hz), 467 (1H, g, J = 6.3
Hz), 6.72 (1H, dd, J = 8.3, 2.8 Hz), 6.97 (1H, d, J =
2.8 Hz), 7.02 (1H, d, J = 8.3 Hz), 7.09-7.17 (4H, m).
"H-NMR (CDCl3) &: 1.32 (3H, s), 1.33 (3H, s), 1.37
(3H, t, J = 7.0 Hz), 1.37 (3H, d, J = 6.3 Hz), 1.43-
1.55 (2H, m), 1.59-1.73 (2H, m), 1.88 (2H, d, J = 5.5
Hz), 2.12-2.20 (1H, m), 2.28-2.42 (2H, m), 2.42-2.64
(4H, m), 2.82-2.89 (1H, m), 2.99-3.13 (3H, m), 3.31
(1H, dd, J = 1.0, 9.2 Hz), 3.57 (1H, dd, J = 11.0, 5.0
Hz), 3.96 (2H, q, J = 7.0 Hz), 4.25-4.34 (1H, m), 4.72
(1H, q, J = 6.3 Hz), 6.68 (1H, dd, J = 8.3, z.a Hz),
6.91 (1H, d, J = 2.8 Hz), 6.98 (1H, d..J = 8.3 Hz),
7.10-7.17 (4H, m).

"H-NMR (CDClg) 5:1.10 (6H, s), 1.26 (3H, t, J= 7.3
Hz), 1.32 (6H, d, J = 6.4 Hz), 1.40 (3H, d, J = 6.4

Hz). 1.67 (2H, d, J = 6.0 Hz), 2.42-2.65 (7H, m), 2.70
o) ~ (1H, dd, J = 11.5, 4.1 Hz), 3.06 (2H, dd, J = 14.2, 6.9
\r O/Y\ﬁ Hz), 3.24-3.37 (3H, m), 3.69-3.79 (1H, m), 4.14 (2H,
OH q, J = 7.3 Hz), 4.49-4.59 (1H, m), 4.69 (1H, g, J= 6.4
Hz), 5.92 (1H, dt, J = 15.5, 6.5 Hz), 6.63 (1H, d, J =
15.5 Hz), 6.73 (1H, dd, J = 8.5, 2.5 Hz), 6.92 (1H, d,

CO,Et

J=28Hz), 7.09-7.17 (4H, m), 7.28 (1H, d, J= 8.7
Hz).

57(57¢)

\ro _ O/Y\N
o H

58(58a)

0
J\/\COZEt

58(58b)-

58(580)

59(59a)

% %%% %

[0101]

[Table 55]



2.31 (3H, s), 2.32-2.35 (2H, m),
.NOHH (1H d,
d, J= 4.6 Hz),
n,
46(46¢)
6.3 Hz),
’)1A-?’)n(1l—lrﬁ ’)929’-2’-2(

m,
3.29 (2H,
4.66-4.71 (1H,
s). - CO2Et
(6H, d, J
(2H m,

2.49-2.64 (6H, m,
J= 11.5 Hz),
3.72:3.77 (1H, br
6.99-7.01 (2H, br mg 7.10-7.15

1H NVR (CDCI3) 6: 1.34 (3H,
1. 46- 1. 54 (2H rr)

2.70 0

3.06(2H, dd, J= 14.9, 6.6 Hz),
m, 4.12 (2H, q,J= 6.4 Hz),
(4H, m, 7.22 (1H,
d, J= 6.3 Hz), 1.39
163173(2H rr) 1.88-1.91

‘OHN - H

I8 2 44 (1H, ), 2;27/@

YO@W{A
CO,E

nfim'i"’ & 216@%3?1 e

1.61 (2H m), 1.65-1.74 (4H, m), 2.32 (2H, t, J = 73Hz)
2.47-2.65 (6H, m), 2.70 (1H, dd, J = 11.5, 3.7 Hz), 3.06
(2H, dd, J = 14.0, 6.6 Hz), 3.29 (2H, d, J = 5.5 Hz), 3.70-
3.79 (1H, m), 4.12 (2H, q, J = 7.0 Hz), 4.47-4.56 (1H, m), -
4.66 (1H, q, J = 6.2 Hz), 6.71 (1H, dd, J = 8.3, 2.8 Hz),
6.95 (1H, d, J = 2.8 Hz), 7.01 (1H, d, J = 8.3 Hz), 7.09-
7.17 (4H, m).

59(59¢)

YO

"H-NMR (CDCly) 3: 1.29 (3H, s), 1.30 (3H, s), 1.32 (6H, d,
J=7.3Hz), 1.38 (3H, d, J = 6.1 Hz), 1.43-1.56 (2H, m),
1.59-1.74 (2H, m), 1.85-1.90 (2H, m), 2.11-2.20 (1H, m),
2.28-2.41 (2H, m), 2.42-2.64 (4H, m), 2.85 (1H, t, J= 11.0
Hz), 2.99-3.13 (3H, m), 3.30 (1H, t, J = 9.9 Hz), 3.58 (1H,
dd, J = 11.0, 5.0 Hz), 4.25-4.34 (1H, m), 4.43-4.52 (1H,
m), 4.72 (1H, q, J = 6.1 Hz), 6.68 (1H, dd, J = 8.3, 1.8
Hz), 6.90 (1H, d, J = 1.8 Hz), 6.96 (1H, d, J = 8.3 Hz),
7.10-7.17 (4H, m).

60(60a)

-n
%
Iz

"H-NMR (CDCl;) 0: 0.90 (3H, t, J = 7.4 Hz), 1.10 (6H, s),
1.33 (3H, t, J = 7.1 Hz), 1.62-1.71 (3H, m), 1.73-1.82 (1H,
m), 2.26 (3H, s), 2.49-2.64 (4H, m), 2.71 (1H, dd, J =
11.5, 4.0 Hz), 3.02-3.08 (2H, m), 3.30-3.36 (2H, m), 3.72-
3.77 (1H, m), 4.26 (2H, q, J = 7.1 Hz), 4.53 (1H, t, J = 6.6
Hz), 6.26 (1H, d, J = 15.8 Hz), 7.07-7.17 (5H, m), 7.38
(1H,d, J= 7.4 Hz), 7.97 (1H, d, J = 15.8 Hz).

60(60b)

;
Y &

| Hz), 7.08-7.17 (4H, m).

"H-NMR (CDCly) 5: 0.95 (3H, t, J = 7.4 Hz), 1.10 (6H, s),
1.24 (3H, t, J = 7.0 Hz), 1.58-1.70 (1H, m), 1.67 (2H, d, J
= 5.7 Hz), 1.71-1.80 (1H, m), 2.21 (3H, s), 2.51-2.63 (6H,
m), 2.70 (1H, dd, J = 11.5, 4.0 Hz), 2.83-2.94 (2H, m),
3.05 (2H, dd, J = 15.2, 7.2 Hz), 3.28 (2H, d, J = 5.2 Hz),
3.72-3.78 (1H, m), 4.13 (2H, q, J = 7.0 Hz), 4.42 (1H, t, J
= 6.0 Hz), 6.94 (1H, d, J = 7.4 Hz), 7.02 (1H, d, J = 10.9

60(60¢)

%

"H-NMR (CDCls) &: 0.83 (3H, t, J = 7.3 Hz), 1.40 (6H, s),
1.54-1.65 (1H, m), 1.79-1.91 (1H, m), 1.91-2.03 (2H, m),
2.20 (3H, s), 2.42-2.67 (5H, m), 2.73-2.83 (1H, m), 2.85-
3.02 (2H, m), 3.03-3.17 (3H, m), 3.42-3.56 (2H, m), 4.26-
435 (1H, m), 475 (1H, t, J = 6.2 Hz), 6.91 (1H, d, J =
11.0 Hz), 6.98 (1H, d, J = 7.8 Hz), 7.09-7.17 (4H, m).

61(61a)

:
%

TH-NMR (CDCl;) 5: 0.90 (3H, t, J = 7.4 Hz), 1.10 (6H, 5),
1.26 (3H, t, J = 6.9 Hz), 1.58-1.77 (2H, m), 1.67 (2H, d, J |,
= 5.7 Hz), 2.23 (3H, s), 2.44-2.84 (7H, m), 2.70 (1H, dd, J
= 11.5, 4.0 Hz), 3.05 (2H, dd, J = 16.3, 7.2 Hz), 3.22-3.34
(3H, m), 3.71-3.77 (1H, m), 4.15 (2H, g, J = 6.9 Hz), 4.43
(1H, t, J = 6.3 Hz), 5.95 (1H, dt, J = 15.5, 6.6 Hz), 6.62
(1H, d, J = 15.5 Hz), 6.99 (1H, d, J = 10.9 Hz), 7.09-7.19
(5H, m).

£1(61b)

%
%

"H-NMR (CDCls) 5: 0.95 (3H, t, J = 7.4 Hz), 1.10 (6H, s),
1.25 (3H, t, J = 7.1 Hz), 1.53-1.64 (3H, m), 1.65-1.77 (5H,
m), 2.21 (3H, s), 2.33 (2H, t, J = 7.4 Hz), 2.49-2.63 (6H,
m), 2.70 (1H, dd, J = 11.5, 4.0 Hz), 3.05 (2H, dd, J = 15.2,
7.2 Hz), 3.24-3.29 (2H, m), 3.72-3.77 (1H, m), 4.12 (2H,
q, J = 7.1 Hz), 4.36-4.40 (1H, m), 6.91 (1H, d, J = 8.0 Hz),
7.01 (1H, d, J = 10.9 Hz), 7.09-7.17 (4H, m).

[0102]
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2.83 (1H, t, J= 10.6 Hz), 3.02-3.10 (4H, m), 3.31 (1H, t, J= 9.7 H),
3.53-3.57 (1H, m), 4.26-4.30 (1H m, 4.75 (1H q, J=6.3 Hz), 6.94-6.98
(2H, m), 7.11-7.16 (5H, m. CORH  [0095] [Table 49] 47(47a) O -(-N OH H
COREt ii. 'HNWR (CDOI3) 6: 1.10 (6tgls), 1.22 (3H t, J = 7.1 Hz), .1 40
(3H, d, J= 6.4 Hz), 1.67 (2H, d, J = 4.1 Hz) 2.29 (3H, s), 2.50-2.71 (8H,
m, 3.00 (1H, d, Jr 69Hz) 3.06 (2H, dd. J =14.7, 6.9 H), 3.25 (2H d,
J = 5.5 I—I17(\1,) } n 3.71-3 A s = 7.1
Hz), 4. 76 ii .'3&5'31”531}1&1 rTr{)z ‘?1 %@msz 5%1@ (3H’f)n) 7.06-
7.16 (6H, m, @ . | AR ™) 21822y H.m). 2 IIFHCLREL | O

1+ R (D01 3 gsz g’ iy enty mas

51. . 453 23) H %%@4&1( o3 o HE a8 a (6 262t H,
jd J7.36 _ H . S841H, Hel= 6.2112), 847 (T, 4.5.=9.8Hp)6.95 3, 23-
3.31 (24, m), >H”°J'1j|°”z? AR 72 (1H, g, J=6.4

Hz), 7.05 (1H

(5H m., 7.29 (1H d. J= 7 8 Hr).
47(47c) | opea) |

TH-NMR (CDCly) 5: 1.10 (6H, ), 1.34 (3H, t, J = 7.1 Hz),
1.45(3H, d, J = 6.3 Hz), 1.46 (3H, t, J = 6.6 Hz), 1.67 (2H,
d, J = 6.3 Hz), 2.49-2.64 (4H, m), 2.69 (1H, dd, J = 12.0,
4.0 Hz), 3.02-3.08 (2H, m), 3.28-3.35 (2H, m), 3.71-3.76
(1H, m), 4.05-4.11 (2H, m), 4.26 (2H, q, J = 7.1 Hz), 4.84
(1H, q, J = 6.3 Hz), 6.59 (1H, d, J = 16.3 Hz), 6.82 (1H, d,
J = 8.0 Hz), 7.09-7.19 (5H, m), 7.29 (1H, t, J = 8.0 Hz),
7.92 (1H, d, J = 16.3 Hz).

2(62b) "H-NMR (CDCly) . 1.10 (3H, s), 1.10 (3H, s), 1.26 (3H, t,
J=71Hz), 1.41 (3H, t, J = 6.9 Hz), 1.42 (3H, d, J = 69
Hz), 1.67 (2H, d, J = 5.7 Hz), 2.48-2.64 (6H, m), 2.68 (1H,
dd, J = 11.5, 4.0 Hz), 2.89-2.96 (1H, m), 2.99-3.12 (3H,
m), 3.27-3.34 (2H, m), 3.73-3.77 (1H, m), 4.01 (2H, q, J =
6.9 Hz), 4.15 (2H, q, J = 7.1 Hz), 4.76 (1H, q, J = 6.3 Hz),
6.73 (1H, d, J = 7.4 Hz), 7.03 (1H, d, J = 8.0 Hz), 7.10-
7.20 (5H, m).

62(62c) 'H-NMR (CDCly) 5: 1.39 (3H, t, J= 7.1 Hz), 1.41 (3H,d, J
= 7.4 Hz), 1.45 (3H, s), 1.46 (3H, s), 1.97-2.09 (2H, m),
2.44-2.68 (5H, m), 2.87-2.99 (2H, m), 3.05-3.14 (4H, m),
3.46-3.52 (1H, m), 3.57-3.62 (1H, m), 3.99 (2H, q, J= 7.1
Hz), 4.27-4.33 (1H, m), 5.03-5.09 (1H, m), 6.72 (1H, d, J

= 8.0 Hz), 6.90 (1H, d, J=7.4 Hz), 709715(5H m).

63(63a) "H-NMR (CDCh) 5: 1.09 (6H, s), 1.27 (3H, t, J = 7.3 Hz),
1.38-1.42 (6H, m), 1.65-1.67 (2H, m), 2.48-2.69 (9H, m),
3.02-3.08 (2H, m), 3.20-3.31 (2H, m), 3.69-3.76 (1H, m),
4.00 (2H, q, J = 7.1 Hz), 415 (2H, q, J = 7.3 Hz), 4.79
(1H, g, J = 6.5 Hz), 5.95 (1H, dt, J = 16.1, 6.7 Hz), 6.43
(1H, d, J = 16.1 Hz), 6.74 (1H, d, J = 8.0 Hz), 7.07 (1H, d,
J = 8.0 Hz), 7.09-7.20 (5H, m).

63(63b) "H-NMR (CDCly) 6: 1.09 (3H, s), 1.10 (3H, s), 1.25 (3H, t,
J=71Hz), 1.41 (3H, t, J= 6.9 Hz), 1.41 3H, d, J= 6.7
Hz), 1.49-1.56 (2H, m), 1.66 (2H, d, J = 5.7 Hz), 1.68-1.76
@H, m), 2.34 (2H, t, J = 7.4 Hz), 2.49-2.63 (5H, m), 2.65-
2.75 (2H, m), 3.02-3.08 (2H, m), 3.24-3.30 (2H, m), 3.72-
3.77 (1H, m), 3.99 (2H, q. J = 7.1 Hz), 4.12 (2H, q, J = 7.1
Hz), 4.71 (1H. g, J = 6.7 Hz), 6.71 (1H, d, J = 7.4 Hz),
7.02 (1H, d, J = 8.0 Hz), 7.10-7.17 (5H, m).

63(63C) "H-NMR (CDCly) 0 1.37 (3H, d, J = 6.9 Hz), 1.38 (3H, t, J
= 6.9 Hz), 1.41 (3H, s), 1.42 (3H, s), 1.45-1.48 (1H, m),
1.56-1.78 (3H, m), 1.97 (2H, d, J = 6.3 Hz), 2.18-2.25 (1H,
m), 2.33-2.41 (2H, m), 2.46-2.55 (1H, m), 2.56-2.64 (2H,
m), 2.80-2.92 (2H, m), 3.06 (2H, dd, J = 14.9, 7.4 Hz),
3.11-3.16 (1H, m), 3.31 (1H, dd, J = 10.9, 6.9 Hz), 3.45
(1H, dd, J = 11.2, 5.4 Hz), 3.95 (2H, g, J = 6.9 Hz), 4.30-
4.36 (1H, m), 4.79 (1H, g, J = 6.3 Hz), 6.69 (1H, d, J = 86
Hz), 6.96 (1H, d, J = 8.0 Hz), 7.10-7.16 (5H, m).

[0103]-



CO?H 011 1HNVR (CDCI3) 6: 1.39 (3H, d, J = 6.4 Hz), 1.42-1.61 (3H, ),
1.50 (6H, s), 1.71-1.81 (2H, m), 2.05 (2H, d, J= 6.4 Hz), 2.30 (3H s),
2.31-2.34 (111, m), 2.40-2.44 (1H n), 2.45-2.68 (5H, m). 2.93 (1H dd, J
=11.9, 9.6 Hz), 3.08-3.15 (2H, m), 3.28 (1H dd, J = 12.2, 2.5 Hz), 3.37
(1H, dd, J = 11.2, 6.6 Hz), 3.42-3.49 (1H, n), 4.31-4.37 (1H, 1), 4.80
(1H, g, J = 6.4 Hz), 7.04 (1H d, J = 7.3 Hz), 7.08-7.17 (5H_m), 7.23 (1H
d, J= 7.3 Hz). 48(48a) 1101 "1/° N OH H CCREt .4. 'H-NWR (CDCI3) 6: 1.10
(6H, s), 1.27 (3H. 1, = M), (17.4HL (3)H 2di 0J(71H6, Addi -1 2)]
1.6171. gk S 30l 3. : 9 {

.1
ST 0 H2 BQ-2 R4 -2 26-3 2 £3—3-38- 3. 48
(it m B0, 75 (10 br m), 4 R R R
5.44-5.52 (1H n), 5. 9

QHHZ( 1kb . d. J= &9 82)3 GHZZ)" d y=3047. 25

(6H, m.| 48(48b) .HZS)/&;y‘{?\ | A [ g@;gegm@zsgg(;ﬂm TBAS |s),

1.25 (3H, t, = 22(334H, (2 8.3 (2H, q, J = 7.2 Hz), 4.55-4.62 (1H, m),

0
A4

)

=W~

e

J6. 47TH1Z) i | z[1) . 532-4,510. 702, (624H6nH) , ni: 82616'2¢J7§@Hv7 7 (Ha Hc;@ngz + 11.7,
3.9 Hz),| 3.06| (2H dd J= 14.4, 7.1 Hz), 3] 8%&3@"@“&? 160 %‘?’*7(1H,

M. 4.12 (2H | Y Jdr 7.€0). 4.69 (1H g J (1H, t. J+ 8.9

Hz), 7. 10 Z A BH—m— 721 (1H - HAB(AS el A

coeH o |"HRMR (cDai'3) 6 1.39 (3H, bgMB(‘ﬁZISZ)1§4(§f-ﬂ¥C Hom_s 34 (H,

2 g =ZENHz= (42 (3H, d, J = 64Hz)167 2H, d,J
RSELN: ?Qe@?f’éﬁqiﬁ 7@5%”2}1? 35 &éﬂ QH, d,
Hrr) , 4.31-4. 36= k), al3o-259) 1, 4), 4

s). [0096] mzﬁ'ag);E 19gmm)21§9("49"é’7 “F ‘CJﬁ 63

"H-NMR (CDCly) &: 1.31 (3H, d, J = 6.3 Hz), 1.32
(3H, d, J = 5.7 Hz), 1.40 (3H, d, J = 6.3 Hz), 1.45
(3H, s), 1.46 (3H, s), 1.99-2.09 (2H, m), 2.43-2.60
(3H, m), 2.61-2.68 (2H, m), 2.83-2.91 (1H, m), 2.92-
N 2.98 (1H, m), 3.03-3.16 (4H, m), 3.43-3.52 (1H, m),

H " | 3.55-3.60 (1H, m), 4.28-4.34 (1H, m), 4.49-4.56 (1H,
m), 5.00-5.09 (1H, m), 6.73 (1H, d, J = 80Hz)688
.| (1H, d, J = 8.0 Hz), 7.08-7.16 (5H, m).

. 6) 2. §3-2, 6B1- 1. 78(3H (4H,
H6. , OnH)|z) i 29|
J= 12. 4 |Hz),

64(64c)

65(65a) "H-NMR (CDCls) 6: 1.10 (6H, s), 1.27 (3H, t, J= 7.2
Hz), 1.31 (6H,d, J = 5.7 Hz), 1.41 (3H,d, J =52
Hz), 1.65-1.68 (2H, m), 2.47-2.70 (SH, m), 3.03-3.08
(2H, m), 3.21-3.31 (2H, m), 3.69-3.76 (1H, m), 4.15
(2H, 9, J=7.2 Hz), 4.43-4.50 (1H, m), 4.77 (1H, q. J
= 6.5 Hz), 5.91 (1H, dt, J = 16.0, 6.6 Hz), 6.40 (1H,
d, J=16.0 Hz), 6.76 (1H, d, J = 6.9 Hz), 7.05 (1H, d,
J=7.4 Hz), 7.09-7.19 (5H, m).

"H-NMR (CDCl;) 6: 1.10 (3H, s), 1.10 (3H, ), 1.25
O (3H,t,J=7.1 Hz), 1.33 (6H, d, J = 6.0 Hz), 1.41 (3H,
' d, J= 6.3 Hz), 1.47-1.55 (2H, m), 1.66 (2H. d, J = 6.0

éé(esm

Hz), 1.67-1.76 (2H, m), 2.34 (2H, t, J = 7.6 Hz), 2.51-
2.73 (7H, m), 3.02-3.09 (2H, m), 3.26-3.29 (2H, m),
H 3.71-3.78 (1H, m), 4.12 (2H, q, J = 7.1 Hz), 4.48-
4.57 (1H, m), 4.69 (1H, q, J = 6.3 Hz), 6.72 (1H, d, J
= 8.3 Hz), 6.99 (1H, d, J = 7.8 Hz), 7.09-7.17 (5H.

m).
CO,Et )
65(65¢) "H-NMR (CDCl) &: 1.30 (3H, d, J = 5.7 Hz), 1.30
(3H, d, J = 5.7 Hz), 1.37 (3H, d, J = 6.3 Hz), 1.40
(BH, s), 1.43-1.47 (1H, m), 1.54-1.78 (3H, m), 1.96
(2H, d, J= 6.3 Hz), 2.17-2.24 (1H, m), 2.31-2.39 (2H,
O/Y\N m), 2.46-2.55 (1H, m), 2.56-2.64 (2H, m), 2.78-2.91
H (2H, m), 3.06 (2H, dd, J = 15.5, 7.4 Hz), 3.11-3.15
OH (1H, m), 3.31 (1H, dd, J = 11.5, 7.4 Hz), 3.47 (1H,
dd, J = 12.0, 6.3 Hz), 4.30-4.36 (1H, m), 4.43-4.51
e} OH (1H, m), 4.78 (1H, q. J = 6.3 Hz), 6.70 (1H, d, J = 8.0
\r Hz), 6.93 (1H, d, J = 8.0 Hz), 7.09-7.17 (5H, m).




IH-NVR (CDCI3) 6: 1.11 (6H, s), 1.35 (3H, t, J = 7.2 Hz), 1.46 (3H, d, J =
6.4 Hz), 1.67 (2H, d, J = 6.0 Hz), 2.49-2.68 (4H, rr), 2.76 (1H dd, J =
11.7, 3.0 Hz), 3.06(2H dd, J = 14.0, 6.6 Hz), 3.32 (1H, dd, J = 8.9, 3.9
"Hz), 3.43 (1H, dd, J = 8.9, 6.6 Hz), 3,73- 3.79 (1H, M. 4.29 (2H q. J =
7.2 M), 4.85 (1H q, J = 6.4 Hz), 6.38 (1H, d, J = 5 6 Hz), 7.10-7.17
(4H ), 7.53 (1H, d, J = 8.3 Hz), 7.62 (1H, d, J = 8.3 Hz), 7.75(1H s)
8.04 (1H, d, J = 15.6 Hz). 49(49b) F C 401 ....--(---. OH COREt 111
1H NVR (CDCL3) 6: 1.10 (6H s), 1.25 (3H t, J = 7. 0 Hz) 1.45 (3H, d, J =
6.4 H), 1067 {2H d, J 60 Hz) 2.46-2.64 (6H, n), 2.76 (111, dd, J =
11.7, 3.9 Hz) 9.3 09 (4 ,3.26(1H dd, J = 9.4, 48Hz) 3.38
(1H, dd, o= szﬁegs’i@_f 3. 7') 8 IH o4 A2 (kg 1= 7. 0 Ha),
4. 70( 1H[HOIE 6.4 12), 7 10.7.17 (4 ,Hz?“ Ao, LY, ﬂeéz‘%m 31. 44
(1H, d, | = 8|3 Hz), y.71 (1H \S). a:ssmcm 11<0<mdd./-117-3 .. OH
CO2H 1H-N Aﬁl\ 6“2213 °9< PF<2 E) 21094 |(3H,
s), 2.0d (2H,|d, 6% N2 50- 2. 66 =m)3,4
3.02-3.12 (3H m> 21 (4 H d, J= 10.1 1)303714@ m)H35d'ﬂtJ$ﬁ81@,640 6. 4
Hz), 3.56 (1H rdd,0J & 10.5, 4.4 Hz), 4.3B"2%377 (%l ”‘M’?ﬁ‘”dd 0 H| q, J
= 6.4 Hz), 7.10 16 (HE), 7.27 (1H, dl J = 9.2 H), 7.43 (1H d, |3 =
7.8 Hz), 760(1IF-| s). 50(50a) FCle =--(---,.  OH COPFt
66(66b) "H-NMR {CDCl) & 1.1 (6H, s), 1.26 (3H, t, J = 7.2
X/@ Hz), 1.43 (3H, d, J = 6.4 Hz), 1.67 (2H, d, J = 6.3
Hz), 2.49-2.65 (6H, m), 2.70 (1H, dd, J = 12.0, 4.0
Hz), 2.92-2.99 (1H, m), 3.01-3.09 (3H, m), 3.29 (1H,
(@) N dd, J = 9.2, 4.6 Hz), 3.34 (1H, dd, J = 9.5, 6.0 Hz),
H 3.71-3.77 (1H, m), 415 (2H, q, J=7.2 Hz), 4.77 (1H,
(I OH q, J=6.4 Hz), .52 (1H, t, J = 73.9 Hz), 6.98 (1H, d,
J = 8.0 Hz), 7.10-7.17 (4H, m), 7.24 (1H, t, J = 8.0
F\ro COzEt Hz), 7.31 (1H, dd, J = 8.0, 1.1 Hz).
F :
66(66¢) : "H-NMR (CDCl3) 6: 1.44 (3H, d, J.= 5.2 Hz), 1.45
(6H, s), 1.98-2.10 (2H, m), 2.34-2.45 (1H, m), 2.45-
X@ 2.68 (4H, m), 2.92-3.05 (3H, m), 3.05-3.18 (3H, m),
3.51-3.60 (1H, m), 3.63-3.68 (1H, m), 4.19-4.25 (1H,
(@] N m), 5.02-5.10 (1H, m), 6.48 (1H, t, /= 74.2 Hz), 7.00
oy H (1H, d, J = 7.4 Hz), 7.08-7.15 (5H, m), 7.17 (1H. t, J
= 8.0 Hz).
F. (0] OH
he
F. O
67(67a) ‘[ "H-NMR (CDCh) &: 1.07-1.12 (1H, m), 1.10 (6H, s),
143 (3H, d, J = 6.4 Hz), 1.66 (2H, d, J = 6.0 Hz),
X@ 1.77-1.87 (1H, m), 2.23-2.31 (1H, m), 2.31-2.40 (2H,
: , 2.47-2.73 (6H, m), 3.05 (2H, dd, J = 14.7, 6.9
O/Y\N rl-rlz) 3.24-3.38 ((2H, 23 3.61-:§.69 (1H, m), 3.67 (3H,
OH H s), 3.70-3.79 (1H, m), 4.68-4.79 (1H, m), 5.96-6.05
| (1H, m), 6.70 (1H, d, J = 15.6 Hz), 7.08-7.28 (7H, m),
7.29 (OH, s), 7.38 (1H, d, J = 7.8 Hz).
C02M9
67(67D) TH-NMR (CDCl3) &: 1.10 (6H, s), 1.18-1.24 (1H, m),
1.36-1.46 (3H, m), 1.43 (2H, d, J = 6.4 Hz), 1.54-
X/@ 1.72 (6H, m), 2.32 (2H, t, J = 7.8 Hz), 2.47-2.66 (6H,
,2.70 (1H, dd, J = 11.9, 3.7 Hz), 3.05 (2H, dd, J =
O/Y\N :n4).7, G.Q(Hz), 3.24-3.34 (2H, m),Z)3.67 (3(H, s), 3.70-
OH H. 3.82(1H, m), 4.72 (1H, q, J = 6.3 Hz), 7.08-7.24 (7H,
m), 7.42 (1H, dd, J= 7.6, 1.6 Hz).
002Me



1HNMR (CDCI3) 6: 1.10 (6H, s), 1.27 (3H, t, J = 7.1 Hz), 1.42 (3H, d, J =
6.4 Hz), 1.67 (2H, d, J = 6.0 Hz), 2.48-2.53 (3H, m, 2.55-2.64 (4H, m,
2.75 (1H, dd, J = 11.7, 3 9 Hz), 3.02-3.09 (2H, m, 3.29 (1H, dd, J = 9.4,
4.8 Hz), 3.37 (1H, dd. J = 9.4, 6.0 Hz), 3.42-3.48 (1H, n), 3.73-3.77 (1H,
M, 4.14 (2H, q. J = 7.1 Hz). 4.76 (1H q, J= 6.4 Hz), 6.13(1H, dt. J =
15.3, 6.6 Hz), 6.72 (1H d, J = 15.3 Hz), 7.10-7.13-(2H, m, 7.14-7. 17 (2H,
m, 7.45-7.46 (2H, m, 7.66 (1H S) 50(50b) F C Q /%9 y OH CO2Et
1A 1H NVR'€eDCi 3) 6:° 1. 10 (6H, ( 'r'j'g“{' (CDgh) 2: 332;“4}% 2@”@3}4, d, J
= 6.0 Hf), 1.59-1.7p (6H, m z) | ¢, z;L A7- ,(5|—Jm)—22’|321 (3 Hz)
J=(73.H, m, 3 b ~N ~8 ), 2. 1?_63%1';%2'_'9 %E?‘F{L ;EPJM3GE2H3C1 ¥ 11.7,
3.9 Hz),| 3.02}§ 3. H3. 24" (1M, dd,| 58 & H 38T 18y I3 MR RTE da, J=
8.9, 6.Q Hz),| 3 H m, 4.13 (2H48q,(1HJq=J7= 6]0 Hzlz)7p8-zlz1lﬁ1 (niLst q, J=
6.0 Hz),| 7.107.13 {2H, n), 7.15 (2H s),| P84 ™1H d, J = 8.3 Hz), T.43
(1H, d, |[J = 7.8 Hz), |7.70 (1H, s). 50(509) F C* S (---. OH CO2H
11 1H-NVR (ADCI 3) 6:\1.38 (3H, d, J = 3.|7 Hz), 143 150(1H m, 1.48
(6H, s),l 1.56}1. 73 (4Hcorn, 2.03 (2H d, J =5 Hz) 2.23-2.29 (1H, [m,
2.32-2.3% (1|, ||’, 24 474 (5“, ||’, 2591 (1H, t, J —OOHZ), 3—66-4 3. 17
(3H, m, 3.35-3.42 (2H, m), 4.34-4.39 (1H, m, 4.83-4.89 (1H, m, 7.10-7.20
(5H, m, 7.41 (1H, d, = 7.8 Hz), 7.63 (1H, s). . [0097] 116 [Table
51] 51(51gg105) .
[Table 59] .
68(68a) "H-NMR (CDCly) 6 1.07-1.12 (1H, m), 1.09 (6H, s),
142 (3H, d, J = 6.4 Hz), 1.46-1.55 (1H, m), 1.63-1.74
. X/@ (2H, m), 1.66 (2H, d, J = 6.0 Hz), 2.20-2.39 (3H, m),
oY TN S G YA e 5
OH 3.70-3.79 (1H, m), 4.68-4.80 (1H, m), 5.97-6.07 (1H,
| m), 6.68 (1H, d, J = 15.6 Hz), 7.08-7.29 (7H, m), 7.38
(1H,d, J= 7.8 Hz).
CO,Me

(1H,d, J = 7.3 Hz).

68(68Db) TH-NMR (CDCly) &: 1.10 (6H, s), 1.35-1.40 (4H, m),
1.43 (3H, d, J = 6.4 Hz), 1.53-1.71 (5H, m), 1.66 (2H, d,

: J=6.0Hz), 2.31 (2H, t, J = 7.3 Hz), 2.43-2.67 (6H, m),

269 (1H, dd, J = 11.7, 3.9 Hz), 3.05 (2H, dd, J = 14.9,

O/Y\H 7.1 Hz), 3.25-3.32 (2H, m), 3.67 (3H, s), 3.71-3.78 (1H,

OH m), 4.73 (1H, q, J = 6.4 Hz), 7.10-7.23 (7TH, m), 7.42

CO,Me :
68(68¢c) TH-NMR (CDCly) 6: 1.36 (6H, s), 1.38-1.44 (7H, m),
1.50-1.65 (4H, m), 1.92 (2H, d, J = 6.0 Hz), 2.20 (2H, ,
' J = 6.4 Hz), 2.43-2.68 (5H, m), 2.83 (1H, t, J = 108
Hz), 3.03-3.10 (3H, m), 3.35 (1H, dd, J = 10.8, 7.1 Hz),
O/Y\E 3.48 (1H, dd, J = 10.5, 5.5 Hz), 4.19-4.30 (1H, m), 4.81
OH (1H, g, J = 6.3 Hz), 7.08-7.22 (7H, m), 7.32-7.39 (1H,

m).

- CO,H '
[0106]

The compounds of the Examples described below were

produced with reference to the steps that are described in



SI OH1 COREt 0. 1IH-NMR (CDCI3) 5: 0.92 (3H, t, J = 7.3 Hz), 1.11 (6H s),
1.30-1.39 (1H, m, 1.34 (3H, t, J = 7.1 Hz), 1.41-1.61 (2H m, 1.68 (2H,
d, J =6.0 Hz), 1.69-1.80 (1H, m), 2.49-2.64 (4H m), 2.73 (1H, dd, J =
11.9, 4.1 Hz), 3.06 (2H, dd, J = 14.9;29.1 Hz), 3.29-3.37 (2H, m,
3.73-3.78 (1H, m), 4.26 (2H, q, J= 7.1 Hz), 4.65 (1H, dd, J= 7.8, 4.6 Hz),
6.27 (1H d, J= 16.0 Hz), 6.96 (1H td, J= 8.3, 2.8 Hz), 7.10-7.13 (2H m,
7.14719(3Hr’r)753(1H de 8.3, 5.5 Hz), 7.98 (1H, d, J= 16.0

%) S e N R P @A s |
L B e el BTG ) e

iy s a5 R Sef%5 W %&’3? {7aSedgniigng) ot 15) (8ot 212
m, 7. 4 1? &J?ol( ﬂsmllﬁé(éﬂé)pr&i@‘:%% E';HJ.WMQ (QEQ ) 3) aﬁd) (88 (3H t,

J =1 T 371 55 (2 1.68- 1 77
(1H, m) éf9@x£12 etl ) %\Aﬁa\fbﬂﬂz)Exazngﬂi?e'sQ @st(mo Mxe Qdﬂﬁtﬁncﬁgléﬁé’ii ,
2.93-3.01 (1H, m), 3.06-3.13 (2H m, 3.23 (1H d, J= 11.0 Hz), 3.37-3.42
(1H, n), Bn4fhédHhedprdauddiOn dtépiizdredcdBridd4dutlbh bhenprdérss- 4. 87
(1H m, 6.85 (1H, td, J= 8.3, 2.8 Hz), 7.01 (1H, dd, J= 10.3, 3.0 Hz),
7.09-7. 17¢5+|1h)0152(52ayan@anationr-<9) couplimyl ©EREtiON,' BRNMR3{ CDC 3)
5: 0.89 (3H, t, J 3 Hz), 1.10 (6H, s), 1.29-1.40 (1H, m), 1.35 (3H, t,

J = 7.1 Hegten, hmdqosgs(gH m, 1.66 (1H d, J= 6.0 Hz), 1.72-1.79 (1H m),
2.31 (3H, s), 2.47-2.69 (6H, n), 3.06 (2H, dd, J= 15.8, 6.6 Hz), 3.25 (2H,
dd, J= 13.5, 53Hz), 3.69-3.74 (1H,'m), 4.28 (2H, q, J= 7.1 Hz), 4.53 (1H,

dd, J= 8.5, 4 4 5.96 (1H, d, J= 16.5 Hz), 7.08-7.19 (5H, n), 7.23 (1H,
d, J=7.8 %9 732(1H d, J= 7.8 Hz), 784(1H d, J:1 .5 Hz). 52(52b)
Clelye--... OH 1H-NI\/R(CDCI3) 6:0.93 (3H t, J= 6.9 H), 1.10 (6H
S), 1. 28 /3H,1 FE:CEE& éé IIL}, 136146 (1”, i uu 159 (ZH, r‘f‘, 1-66
(2H, d, emly| ppuc n, 2.33 P% 2.45 (2H, t, J=(8.5
H|),50_2[\l'9)1 /L_\I e 1 9 2. 0N (2]

>%;1@ s D

471%2;%4 GIHI-Fh) 269 (1§=dd. 0,13 Hz) ,
2.91-2.96 (2H, m), 3.06 (2H, dd,
JE ), 3.26-3.33 (2H, m), 3.71-3.75
(1H, m), 414 (2H, q, J = 7.2 Hz), 4.71 (1H, q, J
= 6.5 Hz), 7.09-7.17 (5H, m), 7.20 (1H, dd, J =
8.6, 2.3 Hz), 7.37 (1H, d, J = 8.6 Hz).

3.06 (2H 8 |
(2H, q, D= 7.6
7.10-7. 1f7

69(69b) "H-NMR (CDCh) o: 1.40 (3H, s), 1.42 (3H, s),
1.45 (3H, d, J = 6.3 Hz), 1.95-2.07 (2H, m),
2.38-2.50 (2H, m), 2.44 (2H, d, J = 52 Hz),
2.53-2.68 (3H, m), 2.95-3.14 (5H, m), 3.53-3.59
(1H, m), 3.64-3.68 (1H, m), 4.104.16 (1H, m),
4.93-5.01 (1H, m), 7.08-7.15 (5H, m), 7.16-7.21
(2H, m).

TH-NMR (CDChy) &: 1.11 (6H, s, 1.24 (3H, t, J =
7.2 Hz), 1.43 (3H, d, J = 6.3 Hz), 1.65-1.71 (2H,
m), 2.51-2.64 (BH, m), 2.73 (1H, dd, J = 12.0,
4.0 Hz), 2.92 (2H, t, J = 7.7 Hz), 3.03-3.08 (2H,
m), 3.28 (1H, dd, J = 9.5, 4.6 Hz), 3.35 (1H, dd,
J =95, 6.0 Hz), 3.73-3.78 (1H, m), 4.13 (2H, q,
J=72Hz), 471 (1H, q, J = 6.3 Hz), 7.07-7.17
(6H, m), 7.41 (1H, d, J = 2.3 Hz).

70(70a)

70(70b) TH-NMR (CDChy) o: 1.40 (3H, s), 1.41 (3H, s),
1.45 (3H, d, J = 6.3 Hz), 1.98 (1H, dd, J = 13.7,
6.3 Hz), 2.04 (1H, dd. J = 13.7, 6.3 Hz), 2.37-
2.49 (2H, m), 2.52-2.68 (4H, m), 2.95-3.14 (5H,
m), 3.52-3.61 (1H, m), 3.66-3.70 (1H, m), 4.11-
4.19 (1H, m), 4.92-5.00 (1H, m), 7.08-7.17 (7H,
m), 7.23 (1H, br s).

COH




1.69-1.77

41 "H-NVR (CDCI3) 6: 0.87 (3H, t, J = 6.9 H), 1.49 (6H, s),
(1H, ), 1.95-2.07 (4H, 1), 2.31 (4H, s), 2.48-2.52 (2H, n), 2.59-2.67 (4H,
m, 2.81-2.99 (3H, n), 3.07-3.15 (3H, m, 3.31 (1H, d, J = 11.0 Hz),
3.37-3.43 (1H, br n), 3.47-3.52 (1H me 4 51-4.56 (1H, br m), 4. 89.4.94
(1H, br n), 7.04 (1H, d, J = 6.9 Hz), 7.09-7.16 (5H, n), 7.20 (1H, d, J=7.8
Hz). 53(53a) 01 ...----... A Of C2Et O 1HNWR (CDOI3) 5:0.92 (3H
t, J = 773 Hz) 1. 11 (6H ), 1 31-1 41 (1H n& 1_35 (QHHf) e = H) ,
S
1.42-1.64'(%4, |m), 1.69 (2H d, J = 4 6\H) Z g AN Cl) L 2‘35 2.65
(4H, m,| 2.69-2.74 (IH, 33033 H, 75?(6 ﬁﬁBeQ&ﬁB(Hnga? .36 BH,72- 3. 76
(1H, br |m), 4. 284 biz)/4. 62- 4D %%ﬁg J=
16.3 Hz)|, 7.02 WHZ) 7.10-7.18 ,74 n,
7.84 (1H, d, J £6.73 HZ) [0098] [ Tabl e 57] 117 53(53b) 401 N OH H CO2Et
1H NVR ([oDdl 3) | 6:¢0. 43 = 7.1 Hz), L.11 (6H, s), 1.26 (3H t,| J =
7.3 Hz),| 1.30-1.43 (1 025} 1, 48 1, 59(2H -, L.67 (2H_d. _J = 6.0 Ha),
1.73-1. 80'(®H, | m), 2.52-2.64 (6H, G %% §T4S<9H§16§O<}&£
3 (5
2.91-3.09 (4H, |m, 3y25-3. 33% 71-B Y YO R ) < N RS
7.3 Hz),| 4.57 2 O W .39H6n)9617 2411, )497519(-"7 3 (2H,
m, 7.17 (4H, f{ g 11 7““8@(‘5’38)276 NHO H oot
1H NMR (|CDCI 3) .7(3?4 :73Hz), 1.22-1.30 (1H, m, 1.31-1.40
(1H, m),| 1. 44 _ 151160(1H m, 1|75-1.83 (1H, br n), 2.00 |(2H,
dd, J =103 62 kz) °H40.2 67 (5H ) 2/87.2 95 (2H oy 3 01-3 18 (4H,
m, 3.41-3.46 (1H, n), 3.49-3.54 (1H, ), 4.33-4.38 (1H, br n), 4.90-4.94
(1H, ), 6.90 (1H t, J = 8.5 Hz), 7.07-7.16 (6H, m.
' [0108]
[Table 61] .
72(72a) TH-NMR (CDCh) & 1.10-1.12 (6H, m), 1.25-1.27
(3H, m), 1.40-1.41 (3H, m), 1.58-1.74 (6H, m),
2.32-2.37 (2H, m), 2.49-2.71 (7H, m), 3.02-3.09
(2H, m), 3.23-3.32 (2H, m), 3.70-3.76 (1H, m),
4.10-4.16 (2H, m), 4.65-4.71 (1H, m), 7.10-7.20
Cl/(jﬁ)\\k OH (6H, m), 7.36 (1H, dd, J = 8.5, 3.4 Hz).
COEt
72(72b) TH-NMR (CDCh) 8 1.32 (3H, s), 1.34 (3H, s),
1.37 (3H, d, J = 6.3 Hz), 1.44-1.56 (2H, m), 1.63-
1.72 (2H, m), 1.85-1.92 (2H, m), 2.13-2.19 (1H,
m), 2.29-2.34 (1H, m), 2.37-2.43 (1H, m), 2.45-
2.52 (1H, m), 2.54-2.68 (3H, m), 2.82-2.87 (1H,
m), 3.01-3.00 (3H, m), 3.25-3.32 (1H, m), 3.52
C/(:(';\ (1H, dd, J = 10.9, 5.7 Hz), 4.254.30 (1H, m),
472 (1H, g, J = 6.3 Hz), 7.08 (1H, d, J = 2.3 Hz),
7.11-7.17 (6H, m), 7.28 (1H, d, J= 7.7 H2).
COH .
73(73a) TH-NMR (CDCly) &: 0.97 (3H, t, J= 7.3 Hz), 1.11
(6H, s), 1.26 (3H, t, J = 7.3 Hz), 1.58-1.83 (4H,
ci ' %@ ) 2843.01 GH, Ty 506 (2, 4d. o = 14,6
: 2), 2.84-3. , m), 3. , dd, J = 14.9,
O/Y\E 7.1 Hz), 3.26-3.36 (2H, m), 3.72-3.80 (1H, m),
OH 413 (2H, g, J = 7.3 Hz), 4.43-4.49 (1H, m), 7.05-
7.19 (6H, m), 7.37 (1H, s).
: CO,Et
73(73b) : "H-NMR (CDCl,) 5. 0.88 (3H. t, J = 7.3 Hz), 1.41
: : (6H, s), 1.53-1.65 (1H, m), 1.74-1.84 (1H, m),
. S O | Bt
, m), 2.82-2. , M), 2. . , mj,
O/Y\u 3.16-3.23 (1H, m), 3.38-3.46 (1H, m), 3.48-3.55
OH (1H, m), 430—438 (1H, m), 4.734.80 (1H, m)
. | 7.08-7.18 (6H, m), 7.27-7.29 (1H, m).
COH




54(54a) 101 ..---y---, OH | COR2Et .. 1HNMR (CDCI3) 6: 0.90 (3H t, J = 7.3
Hz), 1.09 (6H, s), 1.30-1.36 (1H, m), 1.34 (3H, t, J = 7.1 Hz), 1.37-1.48
(1H, m, 1.50-1.62 (1H, m, 1.66 (2H, d, J = 6.0 Hz), 1.74-1.84 (1H, m,
2.33 (3H, s), 2.50-2.66 (4H, n), 2.691f1H dd, J = 11.5, 4.1 Hz), 3.02-3.08
(2H ), 3.26-3.33 (2H m), 3.71- 3.76 (1H m, 4.26 (2H g, J = 7.1 Hy),
4.61 (1H, dd, J = 8.0, 5.3 Hz), 6.32 (1H d, J— 15 6 Hz) 7.09-7.19 (5H,
m, 7.3 7(41|-| d 1 =78 Hz) 735 (IH s} ' 5 6 1)
54(54b) [0HP ] OH COREt 011 - SE&&E:%%)’) 53&%5& e 7
Hz), 1. 10 (6H,| s), 1.25 (3H, tx J= 2)|, 1?5(%?%245127 6 TH, m)g 86?73;(4”
1.43-1.59(2H, |m, 36" X3 = ), m:zj;z % g 3H, d,
J=7.8 ), 2 49 mHz 67 (1H ddi 227-.?@ S5 %84 3. 00
(2H, m,| 3.05 (8K 4d,NJ = 14.4, 6.6 Hz), 3.23-3.31 (2 m),371376(1H,
), 414 (2H @, J = 7458, 4.53 (1H, dd,| J= 8.5, 4. 4 Hz), 6.95 (1H s),
7.03 (1H =—+/-—8—Hz) 307317 {4H ."‘17”7"-' J
’74 4b) i ] \ '7’HN MR [CDCR)'d gHtJ‘HH&)H&)}
54(54¢) 10 N CC2H 40 W( K A Q:r8 >(1SH184(,1HJn>_ 7.3
Hz), 1.35- 1.44(2 1,42 ( S 751- 1,956 0F @M mRes-288 G ), 20828411 H, 1),
G a ) NSRS - 2. S b a3 BLh
m, 2.98 (1H, 2 4.0 tz) . 3. 08 ([2Hho @cn, 22 aHaM B3, 2 Hr) | 3. 19
(1H, d, P = 11 .39-3.44 (1H, m), 3.148-3.53 (1H, n), 4.34-4.39 (1H,
br n), 4.80-4. 06,98 (2H, s), 7.10-7.18 (5H, n). 55(55a) 0 |OCH3 '
N BH5aH : ’H@MR§®IG(||3) 5t0J98J3Hd JE 76303 24H 1.10
(6H, s),| 1.34 kaa7y ;) @Hin%i* nehHeam |
1.56-1.64 (1H, 32’[ 4?6m)13? y 703124H)-2 66
(4H, m,| 2.69 ‘2 N %ﬂ; 7-453( (|1 H,
dd, J = .4, 5 .45,%9': g g #9926 (1H,| nn),
3.86 (3H s), 1436 ( (1H, dd J=8.3 4.6 H)|, 6.58
(1H, d, U = 16| ) Ddog8 (1H '3 Hz), 7.00-7.13 (3H, m,
7.15-7.18 (28, M, 7.3T (IH t, J = 8.0 Hz), 7.9Z2 (IH d, J = 16.0 Hz).
[0109]
[Table'62]
75(75b) "H-NMR (CDCl3) &: 0.83-0.91 (3H, m), 1.45 (6H,
X/@ s), 1.57-1.67 (1H, m), 1.79-1.89 (1H, m), 1.95-
2.04 (2H, m), 2.50-2.69 (5H, m), 2.86-2.95 (1H,
m), 2.98-3.24 (5H, m), 3.44-3.59 (2H, m), 4.35-
0 N . , m), 4.854.95 (1H, m), 7.09-7.17 (6H,
/\(‘):\H ;;37.(213)-'7.%(:»4,%. (. m 17
¢l CO,H
76(76a) "H-NMR (CDCls) 5: 0.93 (3H, t, J=6.9 Hz), 1.11
. | (8H, s), 1.24 (3H, t, J = 7.3 Hz), 1.32-1.43 (iH,
X/@ m), 1.48-1.58 (2H, m), 1.68 (2H, d, J = 6.0 Hz),
1.70-1.78 (1H, m), 2.50-2.68 (6H, m), 2.72 (1H,
¢ o/Y\N dd, J= 11.(7, 3.9m )Hz), 2.85-2.5(39 (ZIT,)m), 3.(()6 (2H,
OH H dd, J=14.4, 6.6 Hz), 3.28 (2H, d, J = 5.5 Hz),
3.72-3.78 (1H, m), 4.13 (2H, q, J = 7.3 Hz), 4.53
_ (1H, dd, J = 8.5, 3.9 Hz), 7.07 (1H, d, J = 8.3 Hz),
. : .10-7.13 (2H, m), 7.14-7.19 (3H, m), 7.38 (1H, d,
_ CO,Et 31231Hz§_ m) (3H, m) (
76(76b) TH-NMR (CDCl;) &: 0.88 (3H, t, J = 7.2 Hz), 1.42
(6H, s), 1.49-1.55 (1H, m), 1.73-1.79 (1H, m),
X/@ 1.97-1.99 (2H, m), 2.48-2.57 (4H, m), 2.60-2.66
3H, m), 2.75-2.81 (1H, m), 2.83-2.89 (1H, m),
c O/Y\N (2.96-‘;.103 (1H, m), 3.06.3.12 (3H, m), 3.1(9 (1and,
o H | v = 10.9 Hz), 3.41-3.45 (1H, m), 3.49-3.563 (1H,
| m), 4.31-4.36 (1H, m), 4.85-4.87 (1H, m), 7.09-
7.17 (6H, m), 7.28 (1H, s).
COH




[0099] [Table 53] 118 55(55b) 1H NWVR (CDCI3) 6:0.92 (3H, t, J= 7.1 Hz),
1.10 (6H, s), 1.27(3H, t, J= 7.1 Hz), 1.33-1.44(1H m), 11:4880-(11.5H9
m(2) H,2m4) 6 (12. 6H7 t(2j Hd. 3J H=z5)., 52H5. 12. 61. 741- (4H, m), 2.68 (1H, dd,
J =11.7,73.9 Hz), 2.87-2.95 (1H, m),12898-3.09 (3H, n), 3.24-3.32 (2H m),
3.71-3.77 (1H, m), 3.80 (3H, s), 4.15 (2H, q, J = 7.1 Hz), 4.58 (1H, dd,
J=8.5 3.9 Hz), 6.74 (1H, d, J= 8.3 Hz), 7.01 (1H, d, J = 7.8 Hz),

7.10-7. 2;?70,7, - 433+ H-CH- A O OB B ERRH 53558 LH NWR
(CDCl 3) 88 (3H, J = 6-%' ¢H4Q1g511f Jﬁ)nr&).ﬂﬁ-ﬂ;oﬁﬁ (2H, m,
1.47 (6H, s), ) 52(17HZ: OHD), {423 (21 @935

Hoz., 1, 4m 5) 0O- , 10. 1 17182 :%ﬁ?‘”e” "’)mﬁ?% 7, 8.5
Hz), 3.49 (1H, 1.4 M8 H), 3.79 oG.H=14s72H4 2540 BOm) & mmrr),

4.92 (1H, dd, . Te), 6.72" (11 jﬂH g el 1;‘ =4, g =
7.3 HZ), 7.10-|7. ' (1H )6) I

s :

| ely? .| OH . 16RRR (DO 3) 6: 1. d%eﬁ%g%m 137:9{1% ngHss%%: 7.1

Hz), 1.4177¢7%H, . 1,44 (3 ‘ a J =

5.5 Hz),| 2.51.2. 66 (4 2.72 (114dg) i s ot s g5L3H| dd,
=149, 17 1 H), 336 don gy o5 RIRAARABIANADE LI o

J=7.1H), 4. =N.0 Hz), 4.8Ri{ekid 1 hscd oft Boa W (1H,

d, J = 15.8 Hz s ¥, 1 =8.7, 2 343@286(1?& .QI7.14-146 EHI ), zzwrzde Hz)

7.09-7. 17 (4H, d, J =8.7 H) /=8 (1H, d, J = 15.8 H7).

78(78a) "H-NMR (CDCl,) &: 0.93 (3H, t, J=7.1 Hz), 1.11

(6H, s), 1.28 (3H, t, J= 6.6 Hz), 1.34-1.45 (1H,

m), 1.49-1.58 (2H, m), 1.67 (2H, d, J = 6.0 Hz),

’ 1.71-1.78 (1H, m), 2.52-2.66 (6H, m), 2.70 (1H,
O/Y\N dd, J = 11.5, 4.1 Hz), 3.00-3.09 (3H, m), 3.12-3.20

(1H, m), 3.24-3.32 (2H, m), 3.71-3.76 (1H, m),
OH 417 (2H,q, J=6.6 Hz), 4.57 (1H, dd, /= 8.7, 3.7
Hz), 7.10-7.13 (2H,-m), 7.14-7.18 (3H, m), 7.27

Cl (1H, d, J=7.8Hz), 7.33 (1H, d, J= 7.8 Hz).

78(78b) : : TH-NMR (CDCl5) 5: 0.89 (3H, t, J = 7.1 Hz), 1.32-

1.38 (1H, m), 1.41-1.53 (2H, m), 1.49 (6H, s),

1.62-1.73 (1H, m), 2.02 (2H, d, J = 5.0 Hz), 2.51-

| 2.59 (1H, m), 2.61-2.67 (4H, m), 2.91 (1H, dd, J =

O/Y\N 11.9, 9.2 Hz), 2.96-3.04 (1H, m), 3.08-3.14 (3H,

H m), 3.29 (1H, d, J = 11.9 Hz), 3.38 (1H, dd, J =
OH 11.5, 7.8 Hz), 3.45 (1H, dd, J = 11.5, 5.0 Hz),
4.43-4.48 (1H, m), 4.86 (1H, dd, J = 8.0, 3.9 Hz),

Cl 7.14-7.17 (6H, m), 7.25 (1H, t, J = 8.7 Hz).
CO,H

[0110]

[Table 63] _

79(79a) "H-NMR (CDCl,) &: 0.96 (3H, t, J = 7.4 Hz), 1.11

(6H, s), 1.24 (3H, t, J = 7.4 Hz), 1.57-1.79 (4H,"

. m), 2.49-2.66 (6H, m), 2.72 (1H, dd, J = 11.5, 4.0
Hz), 2.82-2.97 (2H, m), 3.02-3.10 (2H, m), 3.26-

O/Y\N 3.35 (2H, m), 3.70-3.77 (1H, m), 4.14 (2H, q, J =

7.4 Hz), 4.41-4.47 (1H, m), 6.95 (1H, dd, J = 11.5,

7.4 Hz), 7.09-7.13 (2H, m), 7.14-7.23 (3H, m).

-

79(79b) TH-NMR (CDCl;) 6: 0.87 (3H, t, J = 7.4 Hz), 1.43
_ : (6H, s), 1.51-1.62 (1H, m), 1.72-1.82 (1H, m),
1.91-2.05 (2H, m), 2.40-2.67 (5H, m), 2.68-2.78
(1H, m), 2.83-2.90 (1H, m), 2.92-3.02 (1H, m),
3.10.(2H, dd, J = 15.2, 7.2 Hz), 3.14-3.22 (1H, m),
3.35-3.49 (2H, m), 4.30-4.38 (1H, m), 4.69-4.77
(1H, m), 6.93-6.99 (1H, m), 7.06-7.18 (5H, m).

-n
o}
T
=




56(56b) . 0...---y-2I11 OH CO2Et 1H NMR (CDCI3) 6: 1.10 (6H, s), 1.24 .
(34 t, J =7.1 M), 1.39(3H, t, J= 7.1 Hz), 1.43(3H d, J= 6.4 Hz), 1.67
(2H d, J =5.5 H), 2.50-2.65 (6H, m), 2.70(1H dd, J = 11.7, 3.9 Hz),
2.87-2.92 (2H, ), 3.06 (2H, dd, J = 1294, 7.1 Hz), 3.30-3.33 (2H m, ,
3.72-3.78 (1H, nm), 4.00 (2H,.q, J = 7.1 Hz), 4.13 (2H, q, J = 7.1 Hz), 4.70
(1H g J =6.4 H), 6.73 (1H dd, J =8.3, 2.8 Hz), 6.98 (1H d, J=3.2
hz) 7. OSgfdity o3 —=8-—3—Hz)} 7097 L A Rocire 68PEH 7=

1101. ..---@--. 0 7@G 11,28 3Hd, F= Bo é ) Hzgs1 eé éS '

(3H, d, J = 6.1 H) dGBGH:d 6—&&@;7027&1 HE;;EB (3H,
m, 2.59-2.68 | : (12H,
dd. J = 5.1, |7 73;? ,33 3 F b 2t 2 otbad Hz),
3.56 (1H, dd, |J 2H4H 484’453 IFH"m), 4.94
(1H, g, J= 6.1 = 8.3, | 5REPIY ™ 599”(’1%? g TS g
Hz), 7.07 (1H, . 710- 7. 17(4H m. 57(57a) . O OHII|I
1,1....-[-s08e0) -|-. | COZET J.H-NIVH (L,UL,I LHmmR((bmd;u,)a)o,mcLssdm R e (eH J =
7.2 H),| 1. = 6.0 Hz ). HI7-133 8HG m515&906<1H 67 %32H, d, J
= 5.5 Hz - - my o B lego,utén@ SaH, dd,
J = 14. 7 . ﬁes&ﬂ?zﬁ)&ﬁeaf(am-lmm)o”m @s [( 2H,

q, J =17 . r’r), 4 82 (1H™q, J = 6.6 Hz), 6.24 (1K, d, J
= 15.8 Hz), 6 8.7, 2.8 Hz)| 6.99 (1H d, J = 2.8 Hz),
7.09-7. 17 (4H, 7.50(1H, d, J = 8.7 Hz}, 8.00 (1H, d, J = 15.8 HJ). [
0 10 0 ] [Tablle 54] 119 57(57h) (DtEil OH CORFEt _e 1H NMR (CDCI3) 6:
1.11 (6H, s), 1.24 (3H, t, J7.1 = Hz), 1.32 (6H, d, J = 6.0 Hz) 1 43 (3H,
d, J =6.1 Hz), 1.67 (2H, d, J = 6.0 Hz), 2.49-2.66 (6H, n), 2.71 (1H dd,

J =11.5 32 Hz), 2.86-2.92 (2H m, 3.06 (2H dd, J = 15.1, 6 9 Hz), 3.32
(2H, d, JIThls Hz), 3.72-3.79 (1H, m), 4.13 (2H, q, J = 7.1 Hz), 4 48-
4.57 (1H, m, 4 %téq’ J =6.1He), 6.70-6.74 (1H m, 6.96 (1H ),
7.04 (1H, d, J xa%p } 7.09-7.18 (4H, m). 57(57c)

(2 -2-(3-Fluoro-4-methylbenzyl)pyrrolidin-1-
yl]—3—[(lR)—l—{2-[2—(2H;tetrazol—5—
y;)ethyl]phenyl}ethoxy]propan—Z—ol

(8la) 5-Ethenyl-2-{[2-(trimethylsilyl)ethoxy]lmethyl-
2H-tetrazole

5-Ethenyl-2H-tetrazole (5.85 g, 60.9 mmol) described
in WO 2009/10530, [2—(chloromethoxy)ethyl](trimethyl)silane
(12.9 mL, 73.1 mmol), and potassium carbonate (16.8 g, 122
mmol) Were dissolved in N,N-dimethyl formamide (300 mL) aﬁd
stirred for 22 hours at room temperature under a nitrogen
atmosphere. The reaction solution was fractionated by
adding ethyl acetate/hekane (1 : 1, V/V) and water thereto,
and the agqueous layer was extracted with ethyl
acetate/hexane (1 : 1, V/V). The organic layers were
combined, washed with satufated brine, and dried over

anhydrous sodium sulfate. The solvent was distilled off



‘(' NOHHOHO  * |k HNWVR (CDCI3) 6:1.30 (3H, d, J = 6.0 Hz), 1.31"°
(3H, d, J = 6.0 Hz), 1.40 (3H, d, J = 6.3 Hz), 1.43 (6H, s), 2.01 (2H d, J
= 6.0 Hz), 2.48-2.58 (3H, ), 2.59-2.68 (2H, n), 2.78-2.87 (1H m,
2.89-2.99 (2H, m), 3.09 (2H, dd, J = 151, 7.3 Hz), 3.16-3.22 (1H m), 3.47
(1H dd, J = 11.2, 6.6 Hz), 3.57 (1H, dd, J = 11.0, 4.1 Hz), 4.29-4.38 (1H,
m, 4.45-4.54 (1H, m), 4.95 (1H, q, J = 6 3+t) 6.72 (1H, dd, J = 8.5, 2.5
Hz), 6.86 (1H, d, J = 2.8 Hz), 7.06 (1H, J=8.7 H), 7.09-7. 17 (4H, m.
- 58(58a) 1H, NVR (CDO 3) 1.10

6 6H,. s 26(3H, t,

175 2 stngirsﬁe%%dtprﬁssu%ets e T 410“(@3  Pur et e & PN,
d, J = 6. H, 3. 3.06
(2H, dd Q ft% %ﬁ %?§§%ég§}%%g% gﬁg%%é% gg%ygo ééEét?lH?OBE) 402 (2H,
q, J 6. 1 J.5 ), 5.93
(1H dt 3516%5 z& ﬁ/&fg% q% ive tgeztfgie ébﬂ%o&&&i ? %.$21?5§e5%d 3 -
8.3, 2.8 &) @§t£ﬁ$& @6 I = cgﬁgga 456 7-7.18 (4H M, 7.30 (1H d, J =
.7 Hz). 58(%8b) . oY 4.1111 1FPNMR (CDCI3) 6: 1. 10
6H, s), 1.24 (8tb)ts- g 329 #z) (18) 39-( 3PR) toxdran?2lytz), 1.41 (3H d, J

3 Hz), 1.52-1.61 (2H m, 1.65-1.73 (4H m), 2.32 (2H t, J = 7.3 Hz)
66n¢ Birbx ) et Ry VDplfdiyl delt hdnwl 1427[ [3-9 Hz), 3.05 (2H, dd, J = 14.
, 3.29 (2H, d, J = 5.5 Hz), 3.70-3.79 (1H, n), 4.00 (2H, q, J = 7.
12 tﬁmeqhybsrl}?lnet—lquyhrnﬁﬂhjll_HZIq—tatﬁaﬁoBeHz) 6.72 (1H, dd, J
8 Hz), 6.97 (1H, d, J = 2.8 rz 7 02 (1H, d. J = 8.3 Hz), 7.09-7.
m). 58(588Y 4369 M eFhenoH 20! | H NMR ( CDCl 3) 61,32 (3H, s),

(2 ﬁ%im%téél%x%%@owmatt%gf%t%ﬁaﬁ31*1% Shigy. ngaracsho (11,
st (e oo’ 2 30l by i e Bl B s oo

8 €%98§%é? m%ﬁ%ﬁf( %iéﬁ€1ﬁgah%é J%E§}t% 38 %1EF§3§1§EA é@gGS (1H,
- 7. 17t$4§ﬁv@@th§9{§gﬁé ébmpoun&hég}gkbé¥¥g% 01ly substance

(yield 88 ) -
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(81lc) (2R)-1-[[2-(2,3-Dihydro-1H-inden-2-y1)-1,1-
dimethylethyl}amino]—B—[(1R)—1—{2—[(E)—2—(2—{[2—
(trimethylsilyl)ethoxy]methyl}-2H~tetrazol-5-
yl)ethenyl]phenyllethoxy]propan-2-ol

By using 5-[(E)-2-(2-{(1R)-1-[(2R)-oxiran-2-yl
methoxylethyl}phenyl)ethenyl]-2-[[2~ \
(trimethylsilyl)ethoxylmethyl]-2H-tetrazole which had been
obtained in Example 81 (81b), the reaction was carried out
in the same manner as the method described in Example 1 (la)

to give'the title compound as a colorless oily substance

(Quantitativé).
~(81d) (2R)-1-[[2 2-(2, 3—Dihydro-lH-inden—2—yl)—1,1—.
dimethylethyl]amino]-3-[ (1R)-1-{2-[2~(2~{ [2-

(trimethylsilyl)ethoxy]methyl}-2H-tetrazol-5-



ilk 11, "HNVR (CDCI3) 6:1.10 (6H, s), 1.26 (3H, t, J = 7.3 Hz), 1.32 (6H
d. 3 =64 H), 140 (3H 4 3 =64 H) 167 (2H d, J = 6.0 Hz).

2 422,65 (7TH m, 2.70 (1H, dd, J = 11.5, 4.1 Hz), 3.06 (2H dd, J = 14.2,
6.9 Hz) 3.24.3.37 (3H, ), 3.69-3.79161H n), 4.14 (2H, q, J = 7.3 H),
4.49-4.59 (1H, ), 4.69 (1H q, J = 6.4 Hz), 5.92 (1H, dt, J = 15.5, 6.5
Hz), 6. 63 (1H d.'J = 15.5 ). 6 73 (1H, dd, J = 8.5 2.5 Hz), 6.92 (1H,

d, 3 =228 7.09-7.17 (4H m, 7.29 (1H, d, J = 8 7 HZ). [0101] [Table
55] 120 59(59b), 1 111, Et IEEDWR (CDCI3) 5:1.10 (6H, ), 1.25
(3H, t, J% g %h%% phiﬁ%ﬁ} g?PX§¥25°9a% “RB), 1.41 (3H, d, J = 6.2 Hz),

(it 2 70%955%@16?2% 115t %"ﬁzélﬁﬁdéé“éwéan g AT 3

3.29 (ZF*dﬂmeéhyﬁe@hﬁ??am§ngp—333?9Rf1tL{ﬁi{ y12_(2H (9~ J= 7 0 Hz),

4 47-4.56 (1H W) ey 71 (1H 48,71 = 8.3 2.8
Hz), 6.95 fﬁtheﬂhyﬂsrl?lﬁetﬂéx ?m@ﬂ iH-2d-tdtra80c3-b2), 7. 09 7.17 (4H,
m 590508} 11 0H BN 0 13) 5:1.29 (3H, s), 1.30 (3H, s),

1.32 (6H, yﬂ)eﬂhéhlepkﬁﬂyl1e880£§kbrdpaﬂ—2—6llwhﬁ¢h had3bdeh6 (2H, nm,
1.59-1.74 (2H, m), 1.85-1.90 (2H m, 2.11-2.20 (1H ), 2.28-2.41 (2H ),
D.42-2. 64¢6BERingd PngBxgmpilet§1081a), Othe) re@co9o8. 43s( BHrrapd 8us0 (1H, t,
J= 9.9 Hz), 3.58 (1H, dd, J = 11.0, 5.0 Hz), 4.25-4.34 (1H, 1), 4.43-4.52
(1H, m, ln72h€1$ﬁmﬁ mgneep, 3s Hehe @eﬁﬁoﬁlﬁﬁsﬁﬁlbgd ig. Bxamp@eHz) 1bG. 90
(1H, d, J =1,8 Hz 6.96 (1H,- d, J = 8.3 Hz), 7.10-7.17 (4H, m. 60(60a)
* 101....toygive t e t%f#?Iﬂ@Tp@FpﬂM@§(@If?@?r%esé 951y 3Fu §tagce 7.4 Hz),
1 10 (6H LF é gg t, J=7.1 Hz), 1.62-1.71 (3H, nm, 1.73-1.82 (1H,

. 2.26 (BtP1d): 49 2.64 (4H, m), 2.71 (1H dd, J = 11.5, 4.0 Hz),

‘?"izé)o%(é:ﬁ' fer U3 2 ke PoyRydfe-dn bl gl 2b 077 17 (sn
: L 8 0 0. .

T %&%f%f‘ I*?%;E%?E#%“b G (G SEEs Y ) o (o
s), 1.24 §§rétﬁylﬂph3n91rz&ho§¥§§ré%59 élbh Elrm&té7 (2H d, J = 5.7 He),

1.71-1.80 (1H 1-2.63 m, 2.70 (1H, dd, J = 11.5,
4.0 Hz), 2.83-22R4-{2H[2A)2, 8-0bn(dkb- @grldaeﬁ522y17 2,kz), 3.28 (2H d, J

= 5.2 Hz), 3.72-3.78 (1H, n), 4.13 (2H, q, J=7.0 Hz), 4.42 (1H t, J = 6.0
FE) 6. 94d{déthdleUry V] dmitzd ] -F-021RLH - d2-J2-10-9[Bk2), 7.09-7.17 (4H, nm).
60(60c) Ilie 0. .. OHOH O 1HNWR (CDCI3) 6: 0.83 (3H, t, J=7.3 Hz), 1.40
(6H, s), 1tszmatBBleikyl hfthaxydmationl { 1BH~ h?trizgl 2-03 (2H, m), 23..2020
((23KH ns}? 3.03-3.172.42-2.67 ((531- 1 14 ng

ethyl]phenyllethoxy]propan-2 80 mg, 0.977 mmol),
which had been obtained in Example 81(81d), was dissolved
in tetrahydrofuran (4.0 mlL), added with 1.0 M solution of
- tetrabutylammonium fluoride in tetrahydrofuran (3.22 mL,
3.22 mmol),.and then stirred at 45°C for 27 hours. The
reaction solution was cooled to room temperature and the
solvent was distilled off under reduced pressure. The
resultant was added with ethyl acetate .and 1 N aqueous
hydrochloride solution for neutralization and extracted
with ethyl acetate. The solVént was removed under reduced

pressure. The residuewas purified by reverse phase HPLC

(column: Develosil (NOMURA CHEMICAL) 28 mm x 10 cm; flow



H m, 42. 2865 -, m, 3..7432 2:3..8636 ((21H, m, 4.35 (1H, m, 4.75

(1H, t, J = Hz), 6.91 (1H, d, J = 11.0 Hz), 6.98 (1H, d, J= 7.8 Hz),
7.09-7.17 (4H n) ' 61(61la) . 10..---y----.11, OH -' COREt 1H NMR ( CDCl 3)
6: 0.90 (3H, t, J= 7.4 Hz), 1.10 (6H 1%, 1.26 (3H t, J= 6.9 Hz),

1.58-1.77 (2H, m), 1.67 (2H, d, J = 5.7 Hz), 2.23 (3H, s), 2.44-2.64 (7H,
m, 2.70 (1H, dd, J = 11.5, 4.0 Hz), 3.05 (2H dd, J= 16.3, 7.2 Hz),
3.22334(3H m, 3.71-3.77 (1H, n), 4.15 (2H, g, J= 6.9 Hz), 4.43 (1H t,

3= d - = .
(1n o ST ﬁ@*/m#'oﬁ%%é(%ﬁs y S7 Raiotd grofnid adiy GO © %0

1

R (D8 G 38 itednidan LBl d 30 (0Hbn s L ?%(3*?/}% T
=_7 4 Ft'b Als %ﬂﬁ? éf%iergo%é%&gh(QéiacEBlJfléés amérghbg% 3.05 (2H, dd
J—1527 He) | 72-3 4.12 (2H, q, J= 7.1

Hz), 365&4@3@44 (10 6y 9%y (i 354/ = 8.0 H), 7. 01 (1H, d, J= 10.9 Hz),
7.09-7. 1( K m. t0102] [Tabl e 56] 121 61(61c) O --'(.-'-N H OH OH 0

*111 1H NWR (GDEA)16:89.94 (3H, t, J = 7.3 Hz), 1.35 (6H, s), 1.39-1.44
(1H, m, 1.44-1.55 (2H, m, 1.55-1.77 (3H, n'), 1.86-1.95 (2H, m), 2.15-2.23
(1H, m, 2.18 ¥3t2-6J1RR-29¢[ WBB-32H 1) 2, 2-BBhPdBd- [ ¥Hindpn-2-81- 2. 88
(1H n), 2.99- 3.09 (2H, ), 3.10-3.16 (1H ), 3.30 (1H dd, J =11.2, 8.5
Hz), 3.5Qv{1t% - ek hyl prapann: 25/ 1) arazz)non—% 4.34 (1H, n), 4.45 (1H, t, J =
6.2 Hz), 6.87 (1H, d, J—78Hz? 6.95 (1H, d, J= 11.0 Hz),  7.10- 17(4N
M. 62(62aydrpxypronyl] oy tepryllphenyit- a#W%@id@OBa&%@ %@Hﬂ

). 167 (2 (el gl s R T BP0 14263 by e ?260
(21, m 26 %@%82‘2% S i e T g T
= éGHg)HZ%lgg %#}%t%lg%h%r%ﬂg g—}_z%%?%% s 7. 19 (5H, m, 7.29 (1H, t, J =
To a solution of methyl 3-{2-[(1R)-1-{[(2R)- -3-{[1
(2,3—dihydrof1H—inden—2—yl)—2—methylpropén—2—yl]amino}—2—
hydroxypropylloxyl}ethyl]lphenyl}propancate (557 mg, 1.23
mmol), whicﬁ had been obtained in Example 1(1lb), in
tetrahydrofuran (12 mL), carbonyl diimidazole (398 mg, 2.46
| mmol) and 4-dimethylaminopyridine (14.7 mg, 0.12 mmol) were
added and stirred at 50°C for 26 hours. Upon the
completion of the reaction, the reaction solution was
diluted with ethyl-acetate, washed with 1 N aqueous
hydrogen chloride solution and saturated brine, and then
dried over anhydrous magnesium sulfate. After that, the
solvent was distilled off under reduced pressure. The
residué was purifiéd by silica gel chromatography (n-
hexane/ethyl acetate = 65/35) to give the title compoﬁnd as
a colorless oily substance (493 mg, yield 849)

(82b) Methyl 3-{2-[(1R)-1-({(5R)-3-[1-(2,3-dihydro-



e '"H-NMWR (CDCI3) 5:1.10 (3H, s), 1.10
41 (3H, t, J = 6.9 Hz), 1.42 (3H, d, J
2.48-2.64 (6H, n), 2.68 (1H, dd, J =
9:3.12 (3H, n), 3.27-3.34 (2H, m,

Hz), 4.15 (2H, q, J
4

| 1 101 . . . .."-y-? OH COREt . |
(3H s), 1.26 (3H, t, J = 7.1 t), 1.
= 6.9 Hz), 1.67 (2H, d, J = 5.7 Hz),
11.5, 4.0 Hz), 2.89-2.96 (1H, m), 2.
3.73-3.77 (1H n), 4.01 (2H q, J =
(1H, q, J = 6.3 Hz), 6.73 (1H, d, J
7.10- 7.20 (5H, n) 62(62¢) 0+ imooyooor. OHOHO. 111 " HNWR
(CDCI3) 6: 1,39 (3H, t, J= 7.1 H), 1.41 (3H d, J = 7.4 Hz). .1.45 (3H, s),
1.46 (3H, 1%71nqe@722Ybb-%2mﬁt%¥19202ﬂn226811S?rOﬁf 1238?X229élézﬂ-5n)

71 k), bre ey (4TEV R Set o5l o bee Pl oRpsaet b T 4 L6 o),
Cookr .dll‘i Femoxe%ﬁah%%gali@ e My 9%@%%“@#*10 78975,
3503 31 (S o8 G (D 10 g8 esR (M By DR RS oW

J =17 v?aE'Zéddéd@t(l*rb%q follfloQae‘ij"E(?j\),stirgér(gl"foﬂtls%rn&@eéz 6.7 Hz),

& 43 (1H"d 3°¢S 7,07 (1H d, J =
Hz), 7.09af:2P éé&hn@)anl@ﬁﬁﬁ&b& ﬂé@rafﬂy&b@@&h (0.21A1Y, 1HhBVR (CDCl 3
5:1.09 (3H s), 1.10 (3H's), 1.25 (3H t, J = 7.1 Hz), 1.41 (3H t, J
6.9 Hz), Aiddut8Hvad, fdrehér 7stizyred. ﬂ9r155ﬁ1ﬁﬁtbsntt 1766C(2H, d, J =
Hz), 1.68-1.76 Hz), (2H M), 2.34 (2H t, J = 7.4 Hz), 2.49-2.63 (5H,
7

7.1 Hz), 4.76

8.0 Hz),

993
6.9 =
= 7.4 Hz), 7.03 (1H, d, J
%

.0

7

2.65- 2. 7Sup@éhueptlg, 02- 3008t {@H, o) meBh - 3-80-(2HR) M)~ (3.(PR) -3-7

M, 3.99 (2H, q, J =7.1 Hz), 4.12 (2H, q, J = 7.1 Hz), 4.71 (1H

6.7 Hz), 61712(1rdibydyo-lﬁ nepnT27yHp- zimetaylgrepeno2Fw}J -9§07. 1

m. 63(63c) 0 O[?i] OH OH 111 . 11-1-NWR (CDCI 3) 5: 37 3H, d,

Hz) , &IQBOf@FPl%dlB 5—$lbm@E§Oxz a§hy3Hpheny ipﬁ9pé§ﬂat§) . #A5:1. 48

, : 1,97 J = 6.3 25 (1H,

33- 3?41&<§ﬁ, E%lg%S%aﬁl?F ﬂ)bbgé%%eﬁ 82 Fﬁﬁ%p%f §§ §8 g gé“(zg)un

06 (2H,.d 1 7 3, 1 d..J_= 10.9,

6.9 () gﬁaﬁiﬁfoﬁﬁ a3 LélggéL wisré?égg(éggfg%F g?é SQ}ETSQ HE, "4. 30-
36 1H, $ ik om0 96 (1H
ar 7E?z% écnglofg%ﬂ eSsi]_L ﬁ.)@t%rl[_%)fodé]g %e(tq'l@'l od]_Ld‘e 06(H.Z3) I (

0.20 mmol), the mixture was stirred at -78°C for 1.25 hours.

I

(
J
7

- —
e~ T3 o

5H,
6.9
(1H
2.
3.
6.
4.
d

Upon the completion of the reaction, the temperature was
raised to room temperature. The mixture was added with a
saturated aqueous ammonium chloride soiution and extracted
with dichloromethane. The solvent was distilled off under
reduced pressure. The residue was purified by silica gei
chromatography (n-hexane/ethyl acetate = 7/3) to give the
title compound as a colorless oily substance (29.6 mg, .
yield 60%).

(82c) Methyl 3-{2-[(1R)-1-({(5R)-3-[1-(2,3-dihydro-
1H—inden—2—yl)—2—methylpropan—2—yl]—2—oxo—1,3—oxazolidin—5—
ylimethoxy)ethyl]lphenyl}-2,2-dimethylpropanocate

To diisopropylamine (0.07 mL, 0.50 mmol), a 2.69 M

solution of n-butyl lithium in hexane (0.19 mL, 0.50 mmol)



122 [Table 57] 64(64a) 0 'y N H OH CeREt 110 lH-NNR(CDCI 3) 6:1.10 (6H,
s), 1.34 (3H,'t, J = 7.2 Hz), 1.37 (3H, d, J =5.7 Hz), 1.38 (3H, d, J =
5.7 Hz), 1.45 (3H, d, J = 6.9 Hz), 1.67 (2H, d, J = 5.7z), 2.49-2.66 (4H,
m, 2.69 (1H dd, J = 11 7, 4.3 H Hz)338.03-3.12 (2H, n), 3.29-3.35 (2H,
m, 3.71-3.76 (1H, m) 26 (2H, q, J= 7.2 Hz), 4.55-4.62 (1H m, 4.82
(1H, g, J= 6.3 Hz), 57(1 d, J= 16.0 Hz), 6.83 (1H, d, J = 8.0 Hz),
7.08-7.19 (5H, m, 728(1H t, J =8.0 H), 7.90(1H d 3 = 16.0 Hz).
64(64b) 0 1211 O CH CREt 110 ' H NVR (CDAI3

.6 1. 0 (3
ié) 112?1 Wag agdeday 1785 fOﬂ 3’4“(%‘44133’& StJj—fJI)el_ftSSH‘z?% 40 ég%fﬁigz%lilﬁ ;LaHo
2, gé 3.1 %ﬁ%r ?r‘idl%gz%n%y‘g%g%szﬁeméh%d% qf4ran” HE‘Z%H“ 8 (2H, (q, Jm—
7.0 Hz), 4.50-4 1 4.75 :64 6. H d J =7
[y 2 ogtianaty et P%r@%fz)st%r ey fanPafet %&J%éw N o o

= 5.7

i SRR g, D - S

2.43-2.60 ;(3 Eﬁdllﬁ%; 8do21 B8 k2 - mﬁlﬁ §3m8t19§zlﬁiubbam2 %1?22 2,98 (1H

m),303 (3H 3.43-3.52 (1 ~ 3.55.3.60 ( 74.28°4.34 (1H,
m, 4.49- ﬂ §6o£éfblﬂ@in559@l5m@@héiybeﬂ&ylﬁpﬁ@nylkk2d J_ 8 0 FE) 6. 88
(1H, d, J = 8.0 Hz), 7.08-7.16 (5H, m).. . 65(65a) O H OH CCREt 110 ' H NMR
(CDCl 3) Gnedh{OptGbhnsdte 1(295 (B4, 0, 50=n¥oP) Hzyhidh3had6beehd, J= 5.7 Hz),
1.41 (3H, d, J = 5.2 Hz), 1.65-1.68 (2H, n), 2.47-2.70 (9H, m), 3.03-3.08
(2H, M, @b@&i@e@lix(xzwarnple?,%gaabvs (amemahmdxsfpzm 40-5=m%) 2 Hz),
4.43-4.50 (1H, m), 4.77 (1H, q,.J = 6.5 Hz), 591 (1H_dt, J= 16.0, 6.6
Hz), 6. 40~§qkﬁd@edJEf1%r@th§ndGSVBr{qq# ag, 38% o¥y) hqups @Affierd. J=7.4
Hz) ,

7.09-7.19 (5H, n}. 65( 65b
addlng methy iodide {0.14 mlL, 2.28 mmol), the mixture was

stirred at room température for 22 houfs. ﬁpon the
completion of the reactién, the mixture was added with a
saturated aqueous ammonium chloride solution and extracted
with ethyl acetate. The solvent was distilled off under
reduced pressure. The residue was purified by silica gel
chromatography (n-hexane/ethyl acetate = 75/25) to give the
title compound as a pale yellow oily substance (207 mg,
yield 82%). _ | |

(82d) 3-{2-[(1R)-1-{[(2R)-3-{[1-(2,3-Dihydro-1H-
inden-2-yl)-2-methylpropan-2-yl]lamino}-2-
hydroxypropylloxylethyllphenyl}-2,2~dimethylpropanoic acid

To a solution of methyl 3-{2-[(1R)-1-({(5R)-3-[1-
(2,3-dihydro-1H-inden-2-yl)~-2-methylpropan-2-yl]-2-oxo-1, 3-
oxazolidin—S—Yl}methoxy)ethyl]phenyl}—2,2—
dimethylpropanoate (206 mg, 0.41 mmol), which had been
obtained in Example 82(82c), in methanol (3 mL), 50%

agueous poﬁassium hydroxide solution (1.5 mlL) was added,



1101 N H OH CCREt ak 1H NVR (CDCI3) 6:1.10 (3H, s), 1.10 (3H s), 1.25 (3H,
t, J= 7.1 Hz), 1.33 (6H, d, J= 6.0 Hz), 1.41 (3H, d, J = 6.3 Hz), 1.47-1.55
(2H, M, 1.66 (2H, d, J = 6.0 Hz), 1.67-1.76 (2H, nm), 2.34(2K t, J=7.6
Hz), 2.51- 2.73 (7H, n), 3.02-3.09 (2thsm, 3.26-3.29 (2H n), 3.71-3.78
(1H m, 4.12 (2H, q, J = 7.1 Hz), 4.48- 4.57 (1H, m), 4.69 (1H, q, J= 6.3
Hz), 6.72 (1H, d,J = 8.3 Hz), 6.99 (1H, d, J = 7.8 Hz), 7.09-7.17 (5H, m).
65(650) 11101 'y’ NH OH OH 0 110 11- 1 NI\/R(CDCIS) 6: 1.30 (3H, d, J =5.7
1. 30

| 1 43 1, 4?‘%‘%#‘5%%@]% %91 ]1&% fj§ﬁ372 Ofrg% Eﬁond%hf C@“‘?lﬁg %“2 Of? 2.24
géﬂ, 112%5 DE T, P a%a% : 55%%% $ O %%5 39’31 (i dd,
- %%é&&fg 'N aé% é&§+h§ﬁ&o&en éﬁl?rlg 765%&tléﬁ gr lgg g bﬁtﬂj6 93

4.43-4.51 (1H, J%6. 3 Hz
1H, d, JW??‘t@r HZAnd 7e 09r dcddd (v5ﬁ:h Mthy123:£0304] [Aakde tErﬁalt 66&&-6&) 0
A OH Lco2E, 111  1H NWR ( cd&s 5:1.11 (6H, s), 1.35 (3H, t, J =
HZ) §of¥bﬂéﬂﬁa§ disEi Bidd HEf £ dn@@r(ﬁéﬁu@edere5sﬁréﬁ) The 49- 2. 66 (4H
2.70 (1H, dd, .,./ = 11.7, 3.9 Hz), 3.02-3.09 (2H, nm), 3.28-3.35 (2H,
3. 70-BeFHi(d Hyas)pudi £8eq b i1 iea 7981 Hehyoratdgtdphyq efhyl6. 4 Hz),
(1H, d, J = 16.3 Hz), 6.47 (1H t, J = 73.4 Hz), 7.07-7.19 (5H, m),
(1H, a¢¢ta]te/n7e18hadz<)l 7.99/ X3H, tcddgl‘ﬂe 7he, tl_l_tllel—lz?mpc‘iufm gsH2 d, J=
Hz) . 66(66b) 0 OrEi OH CO2Et 111 "H NMR (CDCI3) 6: 1.11 (6H, s)
3H,whityg solid 32 mgazvisHl ¥P35P-= 6.4 Hz), 1.67 (2H, d, J = 6.3
), 2.49-2 65 (6H,m, 2.70 (1H, dd J 12.0, 4.0 Hz), 2 92.2.99 (1H,
.01-3.00 #%30PHh§ 83,29 (1H dd, J = 9.2, 4.6 Hz), 3.34 (1H dd, J =
1.
4

)
’ )HZ% SR [HR Lo Blarzs> égszéz(%r«g Bydsb=Tg ooty L 9
1 PR (B nf1pdopa 8 A S andn Sf-£1H, d‘_j J=28.0, 1.1 HZ)

hydroxypropylloxylethyl]lphenyllethoxy)acetic acid
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(83a) (2R)-1-[(1R)-1-(2-Bromophenyl)ethoxy]-3-{[1-
(2,3-dihydro-1H-inden-2-yl) -2-methylpropan-2- |
yl]amino}propan-2-o0l |

By using (2R)=-2-{[(1R)-1-(2-bromo
phenyl)ethoxylmethyl}oxirane described in WO 2004/106280,
the reactioh was carried out in the same manner as the
method described in Example 1(la) to give the title
compound as a colorless oily substance (yield 99%).

(83b)

(5R)~5-{[ (1R) -1~ (2-Bromophenyl)ethoxy]lmethyl}-3-[1-
(2,3-dihydro-1H-inden-2-yl)-2-methylpropan-2-yl]-1, 3-
oxazolidin-2-one

By using (2R)-1-[(1R)-1- (2-bromophenyl)ethoxy]~3-{[1-
(2,3-dihydro-1H-inden-2-yl)-2-methylpropan-2-

yl]lamino}propan-2-ol which had been obtained in Example



66(66c) 5 FOOOH CH O IFsl I11
- He) ),
3.05-3.18 (3H, m
5.02-5.10 (1H, m
7.08-7.15 (5H, m
"H NVR (CDCI 3) 5
1.66 (2H, d, J =

(2H m,

rT) :

3.24-3.34 (29,

Hz) ,

3.61-

2 70

, 6.48 (1H t, J
. 7.17 (1H, t, J
©1.07-1.12 (1H, m, 1.10 (6H s), 1.43 (3H d,
6.0 Hz), 1.77-1.87 (1H, m), 2.23-2.31 (1H m),
= 14.7

1.31) 05(: 2HL. 44m) (321- 1, 34d-, 2j 4. 5= (51H2,
21.445-5 (' 6H9- NMsr 1(C98D-C2 2.68 (4H, nm), 2.92-3.05 (3H m,
3.51-3.60 (1H, ), 3.63-3.68 (1H, m), 4.19-4.25 (1H, m,
7438 Hz), 7.00 (19, d, J = 7.4 Hz),

8.0 Hz). 67(67a) 0 c)N OH CO2Me

J :621'Hz),
2.31-2. 40
24-3.38 (2H,

%3%%3 2>173 GQf%"%fl%%a?a _2<?ér§9% %u991?1FPenfamﬁ)’@énﬁe?ggflp}' n .
g) 9676335‘?& met@lﬁd QGSC%ﬁJT?{édejﬂé%l‘%%?eF@Ma 8t7 3 5B ﬁiﬁz 1I(-I- NVR
(0009) Sedndfud 8o sy didB-deBe LS Dol f}%(ﬁ?) 47566 (oH

(1H, @§309 TS@#—9+ §—?2F@)D1§y950L2ﬁnggenJ2 yi %IHG

7. 08ne7tr2§11:61?<9parﬁ@2 ;713425({1!4 ml)dTlJ 2—7 6 1 HZ)

ethenylphenyl)ethoxylmethyl}-1, 3-oxazolidin-2-one
(5R)-5-{[(1R) -1~ (2-Bromophenyl)ethoxy]lmethyl}-3-
(2,3-dihydro-1H-inden-2-yl)-2-methylpropan-2-yl]-1, 3-

oxazolidin-2-one (1.12 g, 2.38 mmol), which had been

9 Hz),
g J =6.3

[1-

obtained in Example 83(83b), was dissolved in 1, 4-dioxane

(25 mL), added with tributyl (vinyl) tin (1.04 mL, 3.57

mmol) and tetrakistriphenyl phosphine palladium (277 mg,

'0.24 mmol), and stirred for 16 hours at 100°C. After

cooling the reaction solution to room temperature, the

solvent was distilled off under reduced pressure. The

residue was purified by silica gel chromatography (n-

hexane/ethyl acetate = 4/1) to give the title compound as a

colorless oily substance (970 mg, yield 97%).
(83d) (5R)-3-[1-(2,3-Dihydro-1H-inden-2-yl)-2-

methylpropan-2-yl1]-5-({ (1R)-1-[2-(2~

hydroxyethyl)phenyl]ethoxylmethyl) -1, 3-oxazolidin-2-one

(5R)-3-[1-(2,3-Dihydro-1H-inden-2-yl)-2-methylpropan-

2—yl]—5—{[(1R)—1—(2—ethenylphenyl)ethoxy]methyl}—l,B—
oxazolidin-2-one (970 mg, 2L32 mmol), which had been
obtained in Example 83(83c), was dissolved in

tetrahydrofuran (20 mL) and added at 0°C with a 0.5 M

solution of 9-borabicyclo[3,3,1]lnonane (5.56 mL, 2.78

mmol)



124 67(67c) ' 40 OFLOH CoRH 11-1-NWR (CDCI3) : 1.32-1.45 (4H, m), 1.39
(6H, s), t1 .4,81530 7 (H5zH, ), 98 5Hd, m)'2:73ci H2.dd,, 11-1,

), 2 ,471...26(32(H J=60 Hz), 17 (2 10.8, 5.4 Hz), 2.97 (1H, d, J= 11.5
Hz), 3.08 (2H, dd, J = 14.9, 7.6 Hz),187134 (1H dd, J = 11.0, 5.5 Hz), 3.41
(1H, dd, J= 10.8, 7.1 Hz), 4.22-4.31 (1H n), 4.87 (1H q, J = 6.0 Hz),
7.08-7.21 (7H, m), 7.28- 7.34 (1H ). [ 0105] [Table 59] 68(68a) O
T"N OH H cO2Me |11 1H-NI\/R(CDCI3)5107112(1H ,1.09 (6H, s), 1.42

235" Hé’s 5 % Sy O gy Pt e §%@ A €5 430, & 0 3
4 68 4. 835%11%7 én%aﬁt% 99“% “g“%"%i{é) “grﬁL’H %{T}G’él%iﬁg g3f% 1%21%: Of) 39051? 23)’

(7H m, 738 {I s hudind &R al ( %% %19% % r%dé%f@ﬁ$§{if§4cxzkk

11 11-1-NWMR (CDC13) 51:1.10 (6H, J=6.4
Hz), 1. 5% duddud Hddilm ﬂy&%bifﬁé ébl@tl@ho f@)mL? 3id (2b% ﬁyéro§e§ Hz) ,
.43-2.67 (6H, m, 2.69 (1H, dd,J= 11.7, 3. 9 Hz), 3.05 (2H, dd . 9,
.1 Hz), x4l idA, 13)61?L)(3Hmc$)thés’n7ét_8r3§d(ﬁdﬂr M hodrd 3 (1H q, J
6.4 Hz), 7.10-7.23 (7H, n) 7.42 (1H, d, J=7.3 Hz). '

The reaction solution was extracted with ethyl acetate.

n~NN

The organic layer was washed with saturated brine and dried
over anhydrous magnesium sulfate. The solvent was
distilled off under reduced pressure. The residue was
purified by basic silica gel chromatography (n-hexane/ethyl
acetate = 2/3) to give the title compound as a colorless
oily substance (800 g, yield 79%). |

(83e) Ethyl (2-{2-[(1R)-1-({(5R)-3-[1-(2,3-dihydro-
1H—inden—2;yl)—2—methylpropan—2—yl]—2—oxo—1,3—oxazolidin—5—
ylimethoxy)ethyl]lphenyl}ethoxy)acetate

(5R)-3-[1-(2,3-Dihydro~-1H-inden-2-yl)-2-methylpropan-
2-y1]1-5-({ (1R)-1-[2-(2-hydroxyethyl)phenyl]ethoxy}lmethyl) -
1,3-oxazolidin-2-one (371 ﬁg, 0.82 mmol), which had been
.obtained in Example 83(83d), was dissolved in methylene
chloride (10 mL), added with rhodium diacetate dimer (36 mg,
0.082 mmol) and ethyl diazoacetate (128 upL, 1.23 mmol) at
0°C, and stirred for 1.5 hours. Ethanol was added to the
reaction solution to terminate the reaction. The solvent
was distilled coff under reduced pressure. The residue was
purified by basic silica gel chromatography (n-hexane/ethyl
acetate = 4/1) to give the title compound as a colorless

oily substance (298 mg, yield 68%).



68(68c) - 101 ...----y---. OH CO2H 41 1H NWR (CDCI3) : 1.36 (6H, s),
1.38-1.44 (7H, m, J1.50-614.65Hz(r m, 1.92 ((25H, d J=H m )2.6H 83.0
(1f)1,, 2.2(2 _ : :

t .0 1%Hz), 3.03-3.10 (3H, m, 3.35 (34, dd, J=10.8, 7.1 Hz), 3.48 (1H,
dd,J= 10.5, 5.5 Hz), 4.19-4.30 (1H, m, 4.81 (1H, q, J= 6.3 Hz), 7.08-7.22
(7H, m, 7.32-7.39 (1H, m. [0106] The conpounds of the Exanpl es
descri bed bel ow were produced with reference to the steps that are

?ﬁgfgkgg? iﬂe é%gagx??pﬁg géﬁé? i4 ?Zgﬁsea gﬁgxﬁgph E'bfégpqgﬁfzzg cgupling
e PRI B L
080 are gg Oggg# Bgﬁ 59@& %ggvgfch?&zx%seﬁla 6:%8

order of dro enatt reaction, and (3) ester

hydrolysis. [O b S i 69 1101 N
arolyis. 0868l Te 5%@“#" N GRS R T AR

Hz), 1.42i438kh-8-y3)=26m8thig)lprdp §3<2- 171248!,2'@ m 3- 8x49021@4n(—@|=|1 rr), 2. 69
(1H, dd, J - 12.0, 4.0 Hz), 27912, 96 2H, nm), 3.06 (2H dd, J = 14.3, 7.4
Hz), 3.26y3}838t{idkly)abhyB]BheByIbetibkynhcedatd (288 @g,J0=58. 2mHa), 4.71
(1H, q, J = 6.5 Hz), 7.09-7.17 (5H, m), 7.20 (1H dd, J= 8.6, 2.3 Hz), 7.37
(1H, d, Jwh8cl hagl. bES6SbyasnON D TORKDLE| 8118 3eNVRa6CBCE3p16RdLia0 (3H,
s), 1.42 (3H, s), 1.45 (3H, d, J = 6.3 Hz), 1.95-2.07 (2H, m), 2.38-2.50
(2H 1), 2 maxEere golytion Qfm§tham2158a2e68 €30, 1) 8 2LY5- 3ddad(5H ),
3.53-3.59 (1H, , 3,64-3.68 4.10-4.16 (1H n), 4.93-5.01 (1H, m,
7.08-7. 15¥{5H pﬁ}%%l% 17.\/%0@11@ 2% 33087080 - & fio1) ) and' Ehen

refluxed with heating for 16 hours. The reaction solution
was cooled to 0°C, and neutralized by adding 10 N aqueous
hydrogen chloride solution (50.5 mmol), and then extracted
with ethyl acetate. The organic layer was washed with
saturated brine and dried over anhydrous magnesium sulfate.
The solvent was distilled off under reduced pressure. The
residue was purified by diolsilica gel (SHOKO SCIENTIFIC
CO., LTD.) column chromatography (dichloromethane/methanol
= 15/1) to.give'the title compoﬁnd as a colorless amorphous
~substance (165 mg, yiéld 63%) .
| Example 84

{2-[(1R)-1-{[(2R)-3-{[1-(2,3-Dihydro-1H-inden-2-yl) -
2-methylpropan-2-yl]amino}-2-
hydroxypropyl]loxylethyl]phenyllacetic acid

(84a) {2—[(1R)~1~({(5R)—3—[1—(2,3rDihydro—1H—inden—2—
yl)—2—methylpropan—2—yl]—2—oxd—1,3—oxazolidin-5—
yl}methoxy)ethyl]phenyl}acetic acid |

(5R)-3-[1-(2,3-Dihydro-1H-inden-2-yl)-2-methylpropan-



0,-~\ . OH CCPEt 110 '1-1-NMR (CDCI3) 6: 1.11 (6H, s), 1.24 (3H, t,
J="7.2 Hz), 1.43 (3H, d, J = 6.3 Hz), 1.65-1.71 (2H, m),. 2.51-2.64 (6H m,
2.73 (1H dd, J =12.0, 4.0 Hz), 2.92 (2H t, J = 7.7 Hz), 3.03-3.08 (2H,

m, 3.28 (1H, dd, J = 9.5, 4.6 Hz), 3135 (1H dd, J = 9.5 6.0 Hz),

D 3 578 (1H, m), 4.13 (2H, q, J = 7.2 W), 4.71 (1H q, J = 6.3 Hr),
7.07-7.17 (6H, n), 7.41 (1H, d. J = 2.3 Hz). 70(70b) C 1110 -r..,N
OH H CO2H I 11 111NI\/R(CDCI3) 6: 140(3H s), 1.41 (3H, s), 1.45 (3H d,
J=6.3 H) 8 .7, 6.3
He), 2. 37 959(&'&%%) dpz 501 2 ’E?’étn%@)ngsg 1%%0%?”&5%?52 3.61
(1H, ”) §:§3-Q>>§az7c91£&i‘1|1 Zﬁoné1 %2100 4mg19 ¢ 15 Mol %Iéhoﬁa&ll'b‘leem o
7.09-7.17 (7TH M, 126 71(71a) 0 O (21 OH CCREt
411 11 oﬁti@ﬁ%&clxjéﬁaﬁblé-@@ ﬁfﬂ was diddolvad {SHa Mlxtdrd0-1.47 (3H,
m, 1.63-1.71 (2H, n), 2.45- 2.75 (6H, ), 2.95-3.21 (4H, m), 3.25-3.36
(24 ), Bl tenni s lle 422 21 M1, 4070E) 4 823¢aHi o,
5.26-5.32 (1H, ), 7.01-7.23 (6H, m), 7.32-7.42 (1H, . 7i(71D) 111 10 C

.--"y" 2,2,6, 6{}€tr&m§ﬁhy1plgdridim52I{EKWB)fEeelrﬂQLQaHQ 8oHnaMm ,
2 00-2.13 (2H m, 2.37-2.68 (5H, m, 2.95-3.16 (5H m, 3.24-3.31 (1H m,
3. 50- 3. 640 (2AH Ty L) 3amEE- Bocrcﬁoe(qwner)dlalcqt?amezﬁéimgm1 43ommglip (1H m,
7.08-7.15 (6H, m, 7.27-7.29 (1H m. [0108]

and stirred at room temperature for 16 hours. The reaction
solution was added with 1 N aqueous hydrogen chloride
solution, and then extracted with ethyl acetate. The
organic layér was washed with saturated brine and dried
over anhydrous magnesium sulfate. The solvent was
distilled off under reduced pressure. The residue was
purified by silica gel column chromatography (n—-
hexane/ethyl acetate = 3/7) to give the title compound as a
colorless oily substance (121 mg, yield 59%).

(84b) {2-[(1R)-1-{[(2R)-3-{[1-(2,3-Dihydro-1H-inden-
2-yl)-2-methylpropan-2-yl]amino}-2-
hydroxypropyl]oxylethyl]phenyllacetic acid

By using {2-[(1R)-1-({(5R)-3-[1-(2,3~dihydro-1H-
'inden—Z—yl)—2—methylpropan—2—yl]—2—oxd—1,3—5xazolidin—5—
yl}methoxy)ethyl]phenyl}acefic acid which had been obtained
in Example 84 (84a), the reaction was carried out in the
same manner as the method described in Example 83(83f).£o
give the title compound as a colorlesé amorphous substance
(yield 31%).

Example 85

(3-{2—[(1R)—1—{[(ZR)—B—{[1—(2,3—Dihydro—lH—inden—2—



[Table 61] 72(72a) .. Cl1110...---y----. OH CCREt '1-1-NWR (CDC 3)
5:1.10-1.12 (6H, n), 1.25-1.27 (3H, ), 1.40-1.41 (3H, n), 1.58-1.74 (6H
m, 2.32-2.37 (2H, n), 2.49-2.71 (7H, nn), 3.02-3.09 (2H, ), 3.23-3.32

H ), 3.70-3.76 (1H ), 4.10-4.1614@H m), 4.65-4.71 (1H m, 7.10-7.20
H m, 7.36 (1H, dd, J = 8.5, 3.4 Hz). 72(72b) 4. 111 5 ON OH O CXRH
NVR (CDOI3) 5: 1.32 (3H, s). 1.34 (3H, s), 1,37 (3H, d, J = 6.3 ),

4- 1 56 (2H m, 1.63- 1.72 (2H n) 1.85-1.92 (2H, n), 2.13-2.19 (1H,

2. 4, (1 2372 2.452.52 (1H, n) 2.54.2.68 (3H,
2. (ﬁ§$ i@pr % {32 3.25-3.32 (1M m, 3.52 (1M dd,
1

o8 5%% ﬁﬁﬁo’é‘fﬁ%ﬁ%ﬁ%%}%ﬁé&? %@e*% 3 ?-u?d Thir A

S OH ] 019 33Hz), 1.11 (6H
'1.26 ESH 85§¥E%Eﬁ¥fk#fﬁ&1§ 1§£%§{4ﬁ i §ﬁ é@r g% 36FR m, 2.%3

H dd, Jdimy é—ﬁole%eré'ﬂ-)Z— )8423:@@1361'2_551; n%am 13795 fRbhodd2-J = 14.9,
7.1Hz), 3. 26 3.36 (2H, m, 3.72-3.80 (1 , 4.13 (2H, q, J = 7.3 Hz),
4.43- 4. A qdibx W ropy Dhox v} dth (Bibhelyl pBap{d+ensate 73(73b) C1 41 0...-"y"\
OH . CO2H 11-1-NMR (CDCI 3) 6: 0.88 (3H, t, J = 7.3 Hz), 1.41 (6H
s),1.53-1.65 (BH, usmng. gdhtl S2ENH- MF ~1-[(2R)-oxiran-2-yl

)7.91-1m), 2.72-2.81 2-21 2(1.4H 3-2 n165 (11 9H3- 1m 9) 978H, 3. 16-3.23 (1H,
m, 3:ﬁsm&tﬁp%ﬁ}etmgl}qhenylvEﬁpm12+em@ata.@@aqhsgaél eﬁ)obna¥3ed 80 (1H,

, 7.08-7.18 (6H 7. 27 7.29 (1H, .. 127 74(74a) C
m in Exampien14 14a), the éeactggn was car£1ed)out in the

—~0n ho o RSN
B - - b

same manner as the method described in Example 1(la) to
give the title compound as a colorless oily substance
(yield 92%).

© (85b) (5R)-3-[1-(2,3-Dihydro-1H-inden-2-yl)-2-
methylpropan-2-yl]-5-({ (1R)-1-[2- (3~
hydroxypropyl)phenyl]ethoxy}methyl)-1,3-oxazolidin-2-one

To a solqtibn of ethyl (2E)-3-{2-[(1R)-1-{[(2R)-3-

{[1-(2,3-dihydro-1lH-inden-2-yl)-2-methylpropan-2-yl]amino}-
2—hydroxyprdpyl]oxy}ethyl]phenyl}prop—2—enoate (710 mg,
1.53 mmol), which had been obtained in Example 85(85a), in
tetrahydrofuran (15 mL), carbonyl diimidazole (497 mg,'3.07
mmol) and 4-dimethylamino pyridine (18 mg, 0.15 mmol) were
added and stirred at 50°C for 5 hours. The reaction
;olution was cooled to room temperature. 1 N aqueous
hydrogen chloride solution was added to the reaction
solution, which was then extracted with ethyl acetate.
After that, the organic layer ﬁas washed with saturated
brine, and dried over anhydrous sodium sulfate. The

solvent was distilled off under reduced pressure. The



N OH CCREt I11 11-1-NVR (CDCI3) 5: 0.92-1.00 (3H, m), 1.11 (6H s),
1.22-1.30 (3H, n), 1.57-1.72 (3H, n), 1.72- 1.85 (1H, m), 2.46-2.75 (7H,
m, 2.86-3.13 (4H, n), 3.24-3.35 (2H, n), 3.69-3.79 (1H n), 4.08- 4.20
(2H, m), 4.42-4.51 (1H n), 7.07-7.2314BH, . n), 7.28-7.36 (1H ).
74(74b) 0 O ...----y? OH CORH 4. 11111 1H NMR (CDCI3) 6:0.84 (3H, t, J=
.3 Hz), 1.40 (6H, s), 1.55-1.66 (1H, n), 1.76-1.88 (1H, m, 1.90-2.03 (2H
m, 2.44-2.69 (5H, n), 2.76-2.94 (2H n) 2.97-3.17 (4H, m), 3.38-3.55 (2H,
), 4.24-4,33

1H,

Csigedladdiady "?‘Lthadfol 6118 e, sl - 722

(1H d
1H R (DG RS0 R o 150 R E)10 T, (B ?“?% iRl g5,
3.21 (4H 1), 325 3:&5&11(1.2&‘:1 é‘)at@rgofér@ tﬁ&ﬁ‘&s”ﬁmdérlg LgHrodend = 7.1
M), 4.47°4.54 (1H m. 7.09-7 5 (2HTm. > [0109]

a

[ Tabl e 6ZAtmosphere. The reactlon solutlon was frltered through
Celite and washed with ethanol. The solvent was distilled
off under reduced pressure. Subsequently, the residue was
dissolved in tetrahydrofuran (15 mlL), added with methanol
(1 mL) and sodium borohydride (116 mg, 3.06 mmol), and then
stirred at room temperature for 2 hours. The reaction
solution was added with 1 N aqueous hydrogen chloride
solution and extracted with ethyl acetate. The organic
layer was washed with saturated brine, dried over anhydrous
magnesium sulfate. The solvent was distilled off under
reduced pressure. The residue was purified by silica gel
column chromatography (n-hexane/ethyl acetate = 2/3) to
give the title compound as a colorless oily substance (548l
mg, 3 step, yield 79%).

(85¢c) Ethyl (3-{2-[(1R)-1-({(5R)-3-[1-(2,3-dihydro-
l1H-inden-2-yl)-2-methylpropan-2-yl]-2-oxo-1, 3-oxazolidin-5-
‘yl}methoxy)ethyl]phenyl}propoxy) acetate

By using (5R)-3-[1-(2,3-dihydro-1H-inden-2-yl)-2-
methylpropan-2-yl]-5-({ (1R)-1-[2-
hydroxypropyl)phenyl]ethoxy}methyl)—1,3—oxazolidin—2—one
which had been obtained in Example 85(85b), the reaction
was carried out in the same manner as the method described
in Example 83 (83e) to give the title compound as a

colorless oily substance (yield 72%).



75(75b) 0 CI ..,..r--,.. OHO®H .. 11-1-NVR (CDCI3) 5: 0.83-0.91 (3H, m,
1.45 (6H, s), 1.57-1.67 (1H, m), 1.79-1.89 (1H, m, 1.95 2.04 (2H m),
2.50-2.69 (5H, n), 2.86-2.95 (1H, n), 2.98-3.24 (5H, n), 3.44-3.59 (2H, M,
4.35- 4.43 (1H, n), 4.85-4.95 (1H, m14¥.09-7.17 (6H, m), 7.20-7.28 (1H,
m. 76(76a) C | | 101 OH COREt O 11-1-NWR (CDCI3) 6: 0.93 (3H, t, J= 6.9
Hz), 1.11 (6H, s), 1.24 (3H, t,J= 7.3 Hz), 1.32-1.43 (1H, m), 1.48-1.58
(2H, n), 1.68 (2H d,J= 6.0 Hz), 170178(1H m, 2.50-2.68 (6H, m, 2.72

(H;;_l gdzs\](_zﬁl %MB el H&f“@é %5081 %ﬁ in? t?~n) 963&@%%&? £H3E4743 gz?
‘71 ffi Rk rackredey %3“?&*@%07%% AN R B T o 19 RS
1 Qd%p(%ﬁl_? )%} ]ﬁl‘é 9%1 %ﬂogozy%éet}c‘@ci@'* s), 1.49-1.55

(lH m, I.73-1 2.26-2.57 (4H, m,

2. 60- 2 66 3H, ) ,u2idG- ét%l(élﬁ{zﬁi 2Ri3312<8951(19-1'|3 M- (2,96-3.03 (1H, fT)
3.06-3.12 (3H, m, 3.1 , 41345(1Hn)349353
(1H, M, diBidd 3ﬁ-1-(ﬂ.rH;lerliF)2 y4l)8-52-4n@l-71'13(ﬂ{b'koﬁim T- P01 -7~ 3ol 6H3-m) , 7.28

(1H, s). 128 77(77a) Cl1101 - OH CO2Et I, .. -AyM 1IH NWR

(CDCI 3) 6oxaz@Rid3H; 5y Pre th@HA thill Ishé6H, } sYopdx2h(3ektate JwhTck Hz),

1.31-1.40 (1H, n), 1.48-1.56 (2H, n), 1.67 (2H d, J= 6.3 Hz), 1.70-1.78

(1H n), mbheemrypHNed, i BENH 8UEB5IE, 10he, reagtiby, was8s- 2. 99 (2H,

M, 3.06 (2H, dd, J= 14.6, 7.2 Hz), 3.24-3.30 (2H, ), 3.70-3.74 (1H m,
4 (2H Carripd put 1Y) the spqe arper Jas gtlge mebheg)degcuibedpingd, J=

4.1
g :7,): 4 }gg%mplfa % % gto jg:u%e Gt}}%)tlgle}chmg'gurgg r’rg ' colg'xsr9 é'sKs dd, J=
amorphous substance (yield 83%).
The structures and physicochemical data of the
compounds that are described in Examples 81 to 85 are given
below. Further, the compounds described with a number
behind the hypﬁen indicate that the compounds are produced
according to the same method as the corresponding compounds
on which they are based. Specifically; Reference example

1(la)~-2 indicates that the production is carried out with

‘the same method as Reference example 1(1la).

[0112]
[Table 64]

8181 | "H-NMR (CDCls) 5: -0.01 (OH, ), 0.93-0.98 (2H, m),
N=N si” 3.68-3.73 (2H, m), 5.72 (1H, dd, J = 11.0, 1.4 Hz),
=N AN 5.86 (2H, s), 6.45 (1H, dd, J = 17.9, 1.4 Hz), 6.84

_ N 07T (1H, dd, J = 17.9, 11.0 Hz).

XX N

81(81b) "H-NMR (CDChy) 5. 0.00 (9H, ), 0.95-1.00 (2H, m),
' 1.49 (3H, d, J = 6.4 Hz), 2.53 (1H, dd, J = 5.0, 2.8
Hz), 2.75 (1H, dd, J = 5.0, 4.1 Hz), 3.14-3.18 (1H, m),
0] 3.30 (1H, dd. J = 11.0, 6.0 Hz), 3.61 (1H, dd, J =

11.5, 3.2 Hz), 3.71-3.76 (2H; m), 4.95 (1H, q, J = 6.6
Hz), 5.89 (2H, s), 7.06 (1H, d, J = 16.0 Hz), 7.32 (1H,
1 td, J = 7.6, 1.4 Hz), 7.39 (1H, td, J = 7.5, 1.2 Hz),
N .~ | 751 (1H, dd, J= 78, 1.1 Hz), 7.63 (1H, d, J = 7.8
= \N_/\O/\/SI\ Hz), 8.15 (1H, d, J = 16.0 Hz).




o .. OHCRH Il 1H
1.45 (1H, m), 1.43 (6H d, J
m, 1.97 (2H, d, J = 6.0 Hz),
3.04 (1H, n), 3.06-3.184§2H m), 8 (1H, d, J 11.5 Hz),
m, 4.31-4.37 (1H, br m), 4.83-4.86 (1H, m), 7.11-7.16 (6H
8.3 Hz). 78(782) 1001 O N H CH OCREt  11-1-NWR

1

b=t St b 5000 oo et o g )
ﬂ'm 348 (3]-I—dé h%% ’tj; .78
< D ST o
,(2H;;%t1 gﬁ% }gg“ﬁf@?w ];% 7.18
é*'%',?zitz,ﬁf) 1and R difl:‘?e)?iq
3 (1 2 02 (2H| d, J=
J= 2 11.9, 9.2
3.29 (1H, d, J
11.5, 5.0 Hz), 4.43-4.48 (1H,

77(77b) 411 Cl .
7.3 Hz), 1.37-
1.73-1.81 (1H
(2H, ™), 2.97-
3.39-3.50 (2H,
m, 7.23 (1H

(CDCl 3) gﬁfgh
2. 52-
-3.20

CDCI3) 6: 0.87 (3H, t, J=
Hz), 1.48-1.58 (1H, m),
2.51-2.66 (6H, m), 2.77-2.90

1

NVR (
= 4.1
51-
3. =

I7)

=
I

~p
Tw
iy

303

w
TN~

d N8 7, 3.7 Ft)
9.8 Hz), 7.33 (1
(CDCI 3) 6. 0. 89
R 6723 6H, ),
MO, 2.61-2.67 (4H,
3.08-3.14 (3H, M,
8 Hz), 3.45 (1H, dd, J

H dd

3 J=
11-1-
1- 1. 53(
.59 (1FN
6-3.04 (1A, nn
11.5, 7.

\‘
N
\‘

69 Hz) 1247367 (4H, i), HZ1 (1H. 8, -001-13 409 (3H,
2
31 (H, tg) = =7.581.34e). 737(1H £78b) 0
62§§ dd J
rr), 2 91 (1H dd
=-11.9 Hz), 3.39

TUPOn%3

~—~

3

= 8.0, 3.9 Hz),

[Table 65]

7.11-7.17 (6H m,

7.25 (1H, t, J

81(81d)

RS

TH-NMR (CDCly) 8: -0.01 (9H, s), 0.92-0.97 (2H, m), 1.10
(6H, s), 1.46 (3H, d, J = 6.4 Hz), 1.67 (2H, d, J = 6.0 Hz),
2.49-2.66 (4H, m), 2.69 (1H, dd, J = 11.9, 4.1 Hz), 3.02-
3.09 (2H, m), 3.12-3.24 (4H, m), 3.28-3.36 (2H, m), 3.65-
3.70 (2H, m), 3.72-3.79 (1H, m), 4.81 (1H, q, J = 6.4 Hz),
5.82 (2H, s), 7.09-7.20 (6H, m), 7.21-7.27 (1H, m), 7.44
(1H, d, J = 6.9 Hz).

81(81e)

"H-NMR (DMSO-De) 6: -1.32 (3H, s), 1.33 (3H, s), 1.34
(3H, d, J = 6.4 Hz), 1.91 (2H, d, J = 6.0 Hz), 2.50-2.61
(3H, m), 2.77 (1H, dd, J = 12.4, 8.7 Hz), 3.00-3.09 (4H, m),
3.01 (3H, s), 3.19-3.28 (2H, m), 3.88-3.96 (1H, m), 4.84
(1H, g, J = 6.4 Hz), 7.07-7.12 (2H, m), 7.15-7.21 (4H, m),
7.21-7.26 (1H, m), 7.30-7.35 (1H, m), 8.20 (1H, s).

82(82a)

TH-NMR (CDChy) &: 1.38 (3H, s), 1.39 (3H, s), 1.42 (3H, d,
J = 6.3 Hz), 2.12 (2H, d, J = 6.3 Hz), 2.42-2.51 (1H, m),
2.57-2.67 (4H, m), 2.94-3.04 (4H, m), 3.38 (1H, dd, J =
10.3, 5.7 Hz), 3.44-3.47 (2H, m), 3.66 (1H, t, J = 8.6 Hz),
3.67 (3H, s), 4.52 (1H, ddd, J = 12.3, 7.2, 4.0 Hz), 4.78
(1H, q, J = 6.5 Hz), 7.09-7.12 (4H, m), 7.14 (1H, t, J = 6.0
Hz), 7.17 (1H, td, J = 7.4, 1.7 Hz), 7.22 (1H, td, J = 7.4,
1.1 Hz), 7.42 (1H, dd, J = 7.7, 1.4 Hz).

82(82b)

"H-NMR (CDCl) 3: 1.16 (1.5H, d, J = 6.3 Hz), 1.19 (1.5H,
d, J = 6.9 Hz), 1.37-1.42 (9.0H, m), 2.12 (2.0H, d, J = 6.3
Hz), 2.43-2.51 (1.0H, m), 2.61-2.73 (4.0H, m), 2.98-3.08
(3.0H, m), 3.35 (0.5H, dd, J = 9.7, 5.7 Hz), 3.37 (0.5H, dd,
J=10.0, 5.4 Hz), 3.43-3.48 (2.0H, m), 3.59 (1.5H, s), 3.62
(1.5H, s), 3.65 (0.5H, dd, J = 12.6, 10.9 Hz), 3.67 (0.5H,

dd, J = 8.6, 1.1 Hz), 4.52 (1.0H, ddd, J = 125, 7.3, 39 |

Hz), 4.78 (0.5H, q, J = 6.5 Hz), 4.81 (0.5H, q, J = 6.5 Hz),
7.07 (1.0H, ddd, J = 7.4, 1.5, 0.8 Hz), 7.09-7.12 (3.0H, m),
7.13-7.17 (2.0H, m), 7.22 (1.0H, tdd, J = 7.5, 3.3, 1.2 Hz),
7.42 (1.0H, dd, /= 8.0, 1.1 Ha).

82(82¢)

TH-NMR (CDCl) &: 1.19 (3H, s), 1.19 (3H, 5), 1.36 (3H, 5),
1.38 (3H, d, J = 6.4 Hz), 1.38 (3H, s), 2.11 (2H, dd J=
6.2, 1.1 Hz), 2.40-2.51 (1H, m), 2.60-2.67 (2H, m), 2.87
(1H, d, J = 14.2 Hz), 2.96 (1H, d, J = 14.2 Hz), 2.97-3.05
(2H, m), 3.35 (1H, dd, J = 10.1, 6.0 Hz), 3.41 (1H, dd, J =
8.7, 6.0 Hz), 3.47 (1H, dd, J = 9.8, 4.8 Hz), 3.65 (1H, t, J =
8.7 Hz), 3.68 (3H, s), 4.50 (1H, ddd, J = 12.6, 6.6, 3.9 Hz),
4.83 (1H, g, J = 6.3 Hz), 6.98 (1H, dd, J = 7.8, 1.4 Hz),
7.09-7.16 (5H, m), 7.22 (1H, td, J = 7.6, 1.4 Hz), 7.44 (1H,

dd, J=7.8, 1.4 Hz).

= 8.7



.* [0110] Table 63 79(79a) * N r. H.OHCEt 0 11In), 11-1-NMR
(CDCI3) 6: 0.96 (3H, t, J = 7.4 Hz) 1.11 (6H, s), 1.24 (3H t, J = 7.4
Hz), 1.57-1.79 (4H, 2.49-2.66 (6H, ), 2.72 (1H, dd, J = 11.5, 4.0 Hz),
2.82-2.97 (2H, m), 3.02-3.10 (2H, n),18:26- 3.35 (2H, n), 3.70-3.77 (1H,

m, 4.14 (2H, q,  J 7.4 Hz), 4.41-4.47(1H n), 6.95 (1H, dd, J= 11.5, 7.4
Hz) 709713(2H 7.14-7.23 (3H M. 79(79b) 0 CH OH 0 1,
11- 1 - NVRS (3H 7 borok A3 62 (1H
R LY 32’”5 T605 50 ey m‘ineya1£é’“3‘ 18 (1H
m, 2.83-2.90 . . , n‘)42 Gt HEQ . 1((Bhdd dd142J6:4HI;522(1H7d4 Hz)
3.14-3.22 (1H, ! a¥ (ZH M, 4] DR % :hg‘mzzz ) =918 CoH M,
6.93-6.99 (1H, m. | 16H, sy23’7o7(2H a§13ilé§lses'l"N H

OH CEt (1H, dd, J=11.2, 53 Hz), 3.86 (1H, dd, J = 11.2, 5.7 Hz),
: 4.08-4.15 (1H, m), 522 (1H, g, J= 63Hz)708718(7H
m), 7.36 (1H, d, J = 6.9 Hz).

o3

_I_

[0114]

83(83a) "H-NMR (CDCly) &: 1.11 (6H, s), 143 (3H, d, J =
: 64Hz)168(2Hd = 6.0 Hz), 2.51-2.65 (4H, m),
2.71 (1H, dd, J = 11.5, 4.1 Hz), 3.04-3.10 (2H, m),
3.36 (2H, d, J = 5.5 Hz), 3.73-3.78 (1H, m), 4.85
H
Br

| (1H, q, J= 6.4 Hz), 7.09-7.18 (5H, m), 7.32 (1H, t, J
OH = 7.6 Hz), 7.47-7.52 (2H, m).

83(83b) "H-NMR (CDCl3) 5: 1.38-1.42 (9H, m), 2.10-2.19
: O (2H, m), 2.44-2.56 (1H, m), 2.62-2.70 (2H, m), 3.00-
3.07 (2H, m), 3.44-3.56 (3H, m), 3.68 (1H, t, J = 8.7
_ ’ Hz), 4.49-4.55 (1H, m), 4.86 (1H, g, J = 6.3 Hz),
Br

7.07-7.17 (SH, m), 7.31 (1H, t, J = 7.6 Hz), 7.46-

o) é 7.50 (2H, m).

83(83¢) "H-NMR (CDCls) & 1.37-1.43 (9H, m), 2.10-2.14
O (2H, m), 2.42-2.52 (1H, m), 2.60-2.68 (2H, m), 2.97-

3.05 (2H, m), 3.39-3.48 (3H, m), 3.63-3.69 (1H, m),

o /\‘AN 4.49-4.56 (1H, m), 4.75-4.81 (1H, m), 5.29-5.33

(1H, m), 5.57-5.62 (1H, m), 7.01-7.17 (5H, m), 7.20-
0 7.28 (2H, m), 7.38 (1H, d, J = 7.3 Hz), 7.44 (1H, 4,
< J=7.3Hz).

_ (2H, m), 4.50-4.55 (1H, m), 4.80 (1H, q, J = 6.5 Hz),
o) < 7.09-7.23 (7H, m), 7.36-7.38 (1H, m).

83(83d) 'H-NMR (CDCl,) 8: 1.37 (3H, s), 1.39 (3H, s), 1.42
(3H, d, J = 6.9 Hz), 2.07-2.15 (3H, m), 2.42-2.52

(1H, m), 2.61-2.67 (2H, m), 2.87-3.04 (4H, m), 3.43-

O/Y\N 3.50 (3H, m), 3.67 (1H, t, J = 8.9 Hz), 3.77-3.88

3.44-3.48 (2H, m). 3.64-3.76 (3H.'m), 4.05 (2H, s).

O-\< 420 (2H, g, J = 7.2 Hz), 4.48-4.55 (1H, m), 4.83

5 (1H, q. J = 6.4 Hz), 7.09-7.24 (7H, m), 7.42 (1H. d,
J=7.3Hz).

(@)
83(836) "H-NMR (CDCly) 6. 1.74 (3H, t, J = 7.2 Hz), 1.37
(3H, s), 1.39 (3H, s), 1.41 (3H, d, J = 6.4 Hz), 2.10-
2.13 (2H, m), 2.40-2.52 (1H, m), 2.60-2.67 (2H, m),
O/Y\N 2.90-3.04 (4H, m), 3.38 (1H, dd, J = 10.1, 6.0 Hz),
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Hz), 2.42-2.52 (1H, m), 2.60-2.67 (2H, m), 2.70-
-2.75 (2H, m), 2.96-3.05 (2H, m), 3.37 (1H, dd, J =
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3.66 (1H, t, J = 8.8 Hz), 4.07 (2H, s), 4.22 (2H, q, J
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Hz), 7.09-7.22 (7H, m), 7.41 (1H, t, J = 4.4 Hz).
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(2R)-1-[[2-(2, 3-Di hydro-1Hinden-2-y1)-1, 1-
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137 in tetrahydrofuran. After raising the tenperature to roomtenperature,
the m xture was stirred for 16 hours. The reaction solution was again
cooled'to OC, added with 1 N aqueous sodi um hydroxi de solution (10 nL) and
30% hydr ogenper oxi de solution (10 nlL) ;4and then stirred for 4 hours. The
reaction solution was extracted with ethyl acetate. The organic |ayer was
washed with saturated brine and dried over anhydrous magnesi um sul fate. The
sol vent was distilled off under reduced pressure. The residue was purified
by basic silica chr omat ogr aphy (n-hexane/ ethyl acetate = 2/3) to give
the title coanB%&raé &lESPSFPe§§mB?P9e§Gbs?aﬁé@“@g@e%jd%WQﬂW?XMT%

(83e) Ethyl

(2-12- [(1é§tEY%E€§ﬁ?médF1 ¢5:8. arhﬁérélﬂmPﬁ&eHhéc91?a§ RESRY I906HaR - y1] - 2

- 0xo0-1, 3- I|d|n h hen Iethox et at e

(5% -3 1P R Rl aRoc R PRt Sa 1% 5 R BE S T BV BFOLRFR. [ 2 (2-
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nmol ), mh?%hb Hg be%ﬁho ?é?ﬁgﬂ?xﬁ%g§ 9% é(giég)pl %Oq lggb%ggg in
nethylenemeeh9nlﬁegﬁéglﬁh)braﬁgee whtheﬁegﬁyegb@hee%tahezdhﬁpr1@%6 Ny,
0.082 mml ) and ethyl diazoacetate (128 giL, 1.23 mml) at 0C, "and stirred
for 1.5 hauos) Ethanrol vgsomdeies &@mphetieﬁcbfonheobubpaﬁsboddﬂﬂﬂwﬁme t he
reaction. The solvent was distilled off under reduced pressure. The residue
was purifted bgmbaskecusel b€atbel rehroimhogbaphy ofnwhexard/seidhylo acetat e =
4/ 1) to give the title compound as a colorless oily substance (298 ny,
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m nol - 2- ﬁyapék9§r89§|Péﬁ§deﬁh§h}9ﬁéﬁ9lﬁeeﬁé%y)aeetﬁcNa@M@eous Et hyl
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81(81 1 | NI I'"1\10S -, /-."----Ni '"HNWR (CDCI3) : -0.01 (9H, s),
0.93-0.98 (2H, ), 3.68-3.73 (2H, rr) 5.72 (1H, dd, J = 11.0, 1.4 Hz), 5.86
(2H, s), 6.45 (1H, dd, J = 17.9, 1.4 Hz) 6.84 (1H dd, J= 17.9, 11.0 Hz).
81(81b) 110 O<lr,' N,- ....... Y- itag ... . o N WL N
1H NVR (CDCI3) : 0.00 (9H s). 0.95- 1 00 (2H, n), 1.49 (3H d, ' J = 6.4 H),
2.53 (1H, dd. J = 5.0, 2.8 Hz), 2.75 (1M, dd, J= 5.0, 4.1 Hz), 3.14-3.18
(1H, m, 3.30 (1H dd, J:110, 60Hz) 3.61 (1H, dd, J:115 3.2 Hz),
3.71-3.76 (2H, ), 4.95 (1H, Hz), 5.89 (2H, s), 7.06 (LH, d, J=
©16.0 Hz) 2%desh qrpgwisg Wit weethaf% Hz%O 7199 ( PRon; ¢he) completion 1y
7.51 (11- = 7.6, Hz), 7. 1H, d 15 (1H, d, J=
16.0 |(42) 1&? é clselféi.d.ll.?l. Ty "the cﬁ(ﬁmpﬁ%%}rwwas ﬁﬁ#ﬁ%m((cm 3)
6: 0.00 95- 0. 8 1.48 (3H..d. J=.6.4 Hz
1. 66 (2H(49djc ?éié.oweaz? tgﬁr?@?f(’ng h%urf 7)1T}(13Ht618{g]er5‘tuﬁ 8f 4 1 H)z),
3.04 (2H,..4dd, 1 =. 4. 89
(1H, q, Jt_}geg| f}‘\%ljozhs Oel%t%ﬁ)s”ﬁassf%ge%cﬁé?éim 18%%17% 0 18 (4H,
m, 7.31 s(c;]-l%er{tdwajs ‘dlstilljec? d#ﬁ 1unde?.‘c7 r(e]chhcécg J:Je§SL7r§1untl hig ﬁ@1 7.48
(1H, dd, J= 7.8, 1.4 , (1H, dd.J =7.8.1. 4 He 17 (1H, d, J= 16.0
FE) [Q&ﬂﬁhﬂkﬁﬁﬁd&dﬁﬂ éﬂiﬁiﬂ)A@ﬁeroaddlng %t%%n@ﬁ .Uhe mixture

--00 - S, N 1H NWR (CDCI 3) 6: -001(9H s),
0. 92 0. 9Kda(§|'d:xtrf)a,ct]edl®u(iﬁ+letﬂa)yl bt {tH hakark 6L 4 Hz) ,vAvVHBs (21-1, d, J=
6.0 Hz), 2.49-2.66 (4H, m, 2.69 (1H, dd, J = 11.9, 4.1 Hz), 3.02- 3 09
(2H, m, Hftﬁliieﬁiqamizaﬁiod3M&iﬁl&%§dﬁ§iaﬂﬁ@ &HQEDUSBS@ﬂ%E§¢Drﬂf
3.72-3.79 (1H m, 4.81 (1H_ q, J= 6.4 Hz), 5.82 (2H, s), 20 (6H,
n), 7.21-sediuy tydrggery wrhonater, Jhe. o lgant 8&%%1@3’5#1]}@ (p@ 0

under reduced pressure. The residue was purified by silica

gel chromatography (hexane : ethyl acetate, 100 : O.— 55

45, V/V) to give the title compound as a colorless oily

substance (13.5 g, yield 47%).

(1d) 1-(2-Bromo-3-ethoxy phenyl)ethanone
Under nitrogen atmosphere, 1-(2-bromo-3-hydroxy

phenyl)ethanone (6.50 g, 30.2 mmol),:which had been

obtained in Reference example 1(lc), énd potassium

.carbonate (8.36 g, 60.5 mmol) were dissolved in N, N-

dimethyl formaﬁide (60 mL), and stirred at room temperature

for 10 minutes. Subsequently, ethyl iodide (3.14 mL, 39.3

mmol) was added to the mixture, which was then furthef

stirred for 21 hours. Ethyl acetate/hexané (L =1, V/V)_

and water were added to the reaction solution for

fractionation, and the agqueous layer was extracted with

ethyl acetate/hexane (1 : 1, V/V). Thé“organic layers were

combined, washed with saturated brine, and dried over

anhydrous magnesium sulfate. The solvent was distilled off



N...-, NNHHAOH (3H, d, J = 6.4 Hz), 1.91 (2H, d, J = 6.0 Hz), 2.50-2.61
(3H m, 2.77 (1H, dd, J 1H NWVR (DMSO-DB) 6: 1.32 (3H, s), 1.33 (3H s),
1.34 = 12.4, 8.7 Hz), 3.00-3.09 (4H, n), 3.01 (3H s),
3.19-3.28 (2H, n), 3.88-3.96 (1H, n),14984 (1H, q, J = 6.4 Hz), 7.07-7.12
(2H, ), 7.15-7.21 (4H, m), 7.21-7.26 (1H, n), 7.30-7.35 (1H, n), 8.20 (1H
s). 82(82a) - IP..--y--.. 0 0 'H-NMR (CDCI'3) 6: 1.38 (3H, s), 1.39 (3H, s),
1.42 (3H, d, J = 6.3 Hz), 2.12 (2H, d, J = 6.3 Hz), 2.42-2.51 (1H M,

S B A e bR
5 oot ) SO0 el o By 1 1
Lt i e 0ty ey ey sy 00 01

=264. 39_25z5315 1 40. g@7g§1g4ng)eig26@@9112rt 2(. 41210(12 OZ d2 9J8 - 360. 38
(3.0H, m, 3.35 (0. 9 7 Hz), 3.37 (0.5H, dd, 10 0, 5.4 Hz),
3.43-3.48 (2. 0H, n) 3.59 (1.5H, s), 3.62 J (1.5H, s), 3.65 (0 5H, dd, J =
12.6, 10.9 Hz), 3.67 (0.5H, dd, J =8.6, 1.1 Hz), 4.52 (1.0H, ddd, J =
12.5, 7.3, 3.9Ré&fEeredcd8etmpHe 7, J= 6.5 Hz), 4.81 (0.5H, q, J= 6.5 Hz),
7.07 (1.0H, ddd,J= 7.4, 1.5, 0.8 Hz), 7.09-7.12 (3.0H m, 7.13-7.17 (2.0H,
m, 7.22 (1. OI—IJr faldBrdmo-ﬁS dBfBuoﬁ_OIQeHmKthenyl]eblhaddneJ— 8.0, 1.1 Hz).
82(82c) O. y--- OP o 0 1HNWR (CDCI3) 6: 1.19 (3H, S) 1.19 (3H, s),
1.36 (3H, S) Bi 22ggoq@3ippydroxy phenyl)ethanone (6.50 g, 30.2

, Hd4J2=. 406: 2),{ LHL. 3nV2H 60s), 2. 26. 711(112H, mld, 2J87=_(1H, d, J =
14.2 Hz), mﬁog)a (@H k((?i q9cm ‘P—E’ﬁal%e‘éﬂ% BBIEaRrCH) ex?ﬁ“@%?lk(( Lgd; J=

10 5 3665a? r?o?Per F;lggides.%sg% %§t%4m%6l 1¥Fr8dggsﬁgiiﬁd61ng g
‘;’39'*?) AL 1 05 ) Hd P8 (o e Do Te8s dodubltls
G s) f‘ﬂ%%%%%?f%ff%%%%@ feticapdl (049t 7pb8 ity 1,10

6.4 Hz), di8do1{ddh ﬁﬁyaéetéﬁlgrlﬁe4 i@)mL? §3e£1t|hgur33né33§ Hz) ,
2.33-2.44 (1H, m, 2.54 (2H, dd, J— 15.1, . Hz), 9 (1H, dd, J = 12.1,

3.4 Hz), RifQ%t4dHindely Healibg dt 65%)., epaa 3h@7c©21b,lerf)1,on3029t(hleH d, J=
13.7 Hz), 3.65 (1H, dd, J = 11.2, 5.3 Hz), 3.86 (1H, dd, J= 11.2, 5.7 Hz),
4.08-4. 15dfdpwisg ,addPRi¢iH, the Jdeadt:Botlz3oldtD8rn7wd8 §THrred, a¥. 36 (1H, d,
= 6.9 HZ%5°quor 3 hours, cooled to room temperature, added with

water, and then extracted-with ethyl acetate/hexane (2 : 1,

V/V). The organic layer was washed with a saturated

aqueous sodium hydrogen carbonate solution and dried over

anhydrous sodium sulfate. The solvent was distilled off

under reduced pressure. The residue was purified by silica

gel chromatography (neutral silica gel, hexane : ethyl

acetate, 100 : 0 - 75 : 25, V/V and basic silica gel,

hexane : ethyl acetate, 100 : 0 - 50 : 50, V/V) to give the

title compound as a colorless oily substance (1.53 g, yield



[0114] [Table 66] 83(83a) 110 B y---...r ..--i OH Il 'H NR(CDCIB) 6:
1.11 (6H, s), 1.43 (3H, d, J = 6.4 Hz), 1 68 (2H, d, J= 6.0 Hz), 2.51-2.65
(4H, m, 2.71 (1H, dd, J = 11.5, 4.1 Hz), 3.04-3.10 (2H, m, 3.36 (2H, d, J
= 5.5 Hz), 3.73-3.78 (1H, m, 4.85 (1ltkpoq, J= 6.4 Hz), 7.09-7.18 (5H, m,
7.32 (1H, t, J =7.6 Hz), 7.47-7.52 (2H, m. ' 83(83b) 5 B ON 4.
11-1-NWR (CDCI 3) 6:1.38-1.42 (9H, m, 2.10-2.19 (2H, m, 2.44-2.56 (1H m,
2.62-2.70 (2H, m, 3. 00 3. 07 (2H, m, 3.44-3.56 (3H, m, 3.68 (1H t, J=
8.7 Hz), 4.49-4é?5 n} 86,(1H, q, J =6.3 Hz), 7.07-7.17 (5H, m,
7.31 (1H t, e/r n?&)e %m%e . 50 (2H m. 83(83c) 0 r". 41 11-1-NWR
(CDCI 3) 6:1. 37 2. 10 52 (1H, m,
2.60-2.68 (2H, 1n§2 % %“?‘5 ?635 téoé.% Ig?l%y%éﬁt A)O"8. 63-3. 69 (1H,
m, 4.49-4.56 574 He_ 9. 1H, nm, 5.57-5.62 (1H
m, 7.01-7.17 %‘i{:’ %§r9¢§0z} 9?‘%%]@%%,&6?5%3%5%%&?%, J= 7.3 Hz), 7.44
(1H, d, J= 7.3 H) uo B3B3 tndfy aniline (8.25 g, 58.5 mmol) was
dissolved in methylene chloride (200 mL) énd added with N-
"bromosuccinic imide (11;4 g, 64.3 mmol) at -78°C followed
by stirring for 2 houfs. The mixture was further stirred
at 0°C for 1.5 hours. The reaction solution was
concentrated under reduced pressure. The residue was
'purified,by silica gel chromatography (n-hexane/ethyl
- acetate = 4/1) to give the title compound as-a colorless
oily substance (4.80 g, yield 37%).
(3b) 1-(2-Amino-5-fluoro-3-methoxy phenyl)ethanone
To a solution of 2-bromo-4-fluoro-6-methoxy aniline
(4.80 g, 21.8 mmol), which had been obtained in Reference
exampie 3(3a), in 1,4-dioxane (200 mL), tributyl (l-ethoxy
vinyl) tin (11.1 mL, 32.7 mmol) and tetrakistriphenyl
phosphine palladium (2.52 g, 2.18 mmol) were added, and the
mixture was stirred for 16 hours at 100°C. After cooling
the reaction solution to room temperature, 1 N aqueous
hydrogen chloride solution (100 mL) was added and stirred
furthei for 2 hours. The reaction solution was
concentrated under reduced pressure, neutralized by adding
1 N aqueous sodium hydroxide solution, and then extracted
with ethyl acetate. The organic layer was washed with

saturated brine and dried over anhydrous magnesium sulfate.

The solvent was distilled off under reduced pressure. The



.---y OH .41 1H-NWVR (CDCI3) 6: 1.37 (3H, s), 1.39 (3H, s), 1.42 (3H d, J
6.9 Hz), 2.07-2.15 (3H, n), 2.42-2.52 (1H, n), 2.61-2.67 (2H m,

.87-3.04 (4H, m, 3.43- 3.50 (3H, m, 3.67 (1H t, J = 8.9 Hz), 3.77-3.88
2H, rr), 4.50-4.55 (1H, n), 4.80 (1H 11 J= 6.5 Hz), 7.09-7.23 (7H, m),
6-7.38 (1H, n). 83(83e) 5 LOREt IIl 1IHNWVR (CDCI3) 6: 1.74 (3H t, J
.2. Hz), 1.37 (3H, s), 1.39 (3H s), 141(3H d, J = 6.4 Hz), 2.10- 2.13
. m, 240252(1H m, 260267(2H , 2.90-3.04 2.90-3.04 (4H, m,
.38 (1H, dd, .J=

S

3. 44- 3. 64 3 ,
) 5EShaga o putLltl) %Slhlﬁ% aeésHHiE?“éﬁfgrip et Pled

Ity 2L s e R 10
AT et Mgt A D2

.3 k@%) 5@ éibhodgrfﬂuor%l32meﬂh8x§Ebhe%y@le%h@%oﬁ%H m, 3.86
16.0 Hz), 4 (1H, d, J = 16.0 Hz), 4.33-4.40 (1H, m, 4.94
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14.2 mmol), which had been obtained in Reference example
3(3b), was suspended in 10% aqueous hydrogen bromide
solution (22 mL). Then,.a 9% aqueous sodium nitrite
solution (11 mL, 14.4 mmol) was slowly added dropwise
thereto at 0°C. After stirring the mixture solution for 1
hour at 0°C, a solution in which copper bromide (I) (2.24 g,
15.7 mmol) is dissolved in 47% agqueous hydrogen bromide
solution (15 mL) was added thereto, and the mixture was
refluxed with heating at 110°C for 2 hours. The reaction
solution was cooled to room temperature and extracted with
ethyl acetate. The organic layer was washed with saturated
brine and dried over anhydrous magnesium sulfate. The |
solvent was distilled off under reduced pressure. The
residue was purified by silica gel chromatography (n-
hexane/eth?l acetate = 4/1) to give the title compound as a

pale yellow solid (2.15 g,'yield 61%) .

Reference example 4

1- (2-Bromo-3-fluoro-4-methylphenyl)ethanone

(da) 6-Bromo-2-fluoro-3-methylaniline

By using 2-fluoro-3-methylaniline, the reaction was

carried out in the same manner as the method described in



0 CO2H 111 'H-NMR (CDCI3) 6: 1.36 (6H, s), 1.40 (3H, d, J = 6.0 Hz), 2.02
(1H, dd, J = 13.7, 6.2 Hz), 2.17 (1H, dd, J = 13.7, 6.4 Hz), 2 41-2.51 (1H,
m, 2.59-2.67 (2H, n), 2.97-3.04 (2H, -, 3.31 (1H, dd, J = 8.7, 6.4 Hz),
3.39-3.47 (2H m), 3.62-3.67 (2H m,1R 75 (1H d, J = 16. 5 Hz). 4. 55-4. 61
(1H ), 4.84 (1H q, J = 6.4 Hz), 7.09-7.18 (5H, m, 7.20-7.24 (1H m,

7.27-7.31 (1M, n), 7.42-7.44 (1H m. [0115] [Table 67] 84(84f) 0
01E1C]—IC02H 11111 1HNVR (CDCI3) 6: 1.71 (6H, s), 1.43 (3H d, J = 6.3

L. 88, (2H 2. 53..2. 59 82 (1H,
dd e %26 n":‘bmpsleog39 %ﬂoﬁz@ﬁv%th% Ghtke %OI{‘é hd@ss 39 (1 dd,

(1H,
J = 10. 9, 61 (3H. ), 4.17-4.23 (1H, ,487 1H, J =
g.og Hz) pfaqfl gg%gso(%sﬁf é% el]7‘§ é;g 7.30 (1H, . ( 85(85a) o( qC]—I
Et OF NI 1.34 (3H, t, J = 7.1 H),
1.45 (3H d, J 4ﬁsl\%ﬁﬂz 13367@61:%?]9%(%3@) 2 He), (2 50-2. 63 (4H, n')) 2.71.

(1H, dd, J = 1é—é&oﬁbibi?ﬁuoé%LﬁL&é%ﬁyEEhlﬂlne1696007g7 )1 Bmd2y 3. 39 (2H,
M, 3.73-3.78 (1H m, 7(2H q, J=7 4.83°(1H q, J = 6.5 Hz),

6. 33 (1H wihch hacﬂ.ﬁ)&erl‘izébtilrﬂ&i 71r1$é£éfi:erli@e gxéhép]YelB £2H, ws 7.29 (1H,
d, J = 7.4 H), 7.39 (1H t, J = 7.4 H), 7.47 (1H d, J = 8.0 Hz), 7.54
(1H, d, Xis$Dréd)in & 10 { IHniktdre (536 niz) . 0B S%hiidethyl-"y" - .. OH
111 "HNVR (CDOI3) 6: 1.35 (3H, s), 1.38 (3H, s), 1.42 (3H, d, J = 6.3 Hz),
1.77- 1. 86fq@mnide andEetHanqH, ang addad v(:_m-h fl 1;'— 6.0 Hz) 2.39-2. 49
(1H m, 2.59-2.69 (34 m, 273279 (1H m, 3.02 (2H m, 3.40 (1H
dd, J = & (Gizhewpylripyh i) fef rgcens) pa dllgmasI% eélf@iprhsl

?1a4 ﬁ)5%d£§gior methéﬁé(complexJ(lO 85 FEQB Z mmo é7H m, 7.38 7.40

diisopropylethylamine (23 mL, 132.3 mmol). The mixtu;e was
vigorously stirred at 85°C for 2 hours under a carbon
monoxide atmosphere. The reéction solution was cooled to
room temperature, added with ethyl acetate and watef,
filtered using Millicup (registered trademark)-LH, and
washed with ethyl acetate. The filtered sclution was
extracted with ethyl acetate. The organic layer was washed
with saturated brine and dried over anhydrous magnesium
sulfate. The solvent was distilled off under reduced
pressure. The residue was purified by silica gel
chromatography (n-hexane/ethyl acetate = 4/1) to give the
title compound as a colorless solid (5.70 g, yield 71%).

(4c) 2-Bromo-3-fluoro-N-methoxy-N, 4-
dimethylbenzamide

2-Fluoro-3-methylaniline (5.70 g, 31.1 mmol), which
had been obtained in Reference egample 4 (4b), was dissolved
"in acetonitrile (75 mL), added with t-butyl nitrite (4.85

mL) and copper bromide (II) (7.65 g, 34.3 mmol) at 0°C, and



85(85c) 0 Oy-N O- 0 -1 COREt '111 1H-NMR (CDCI3) 6: 1.29 (3H, t, J = 7.1
Hz), 1.36- 1.42 (9H, m), 1.84-1.91 (2H, m, 2.11 (2H d, J = 6.1 Hz),
2.42-2.52 (1H, nm), 2.60-2.67 (2H, n), 2.70- 2.75 (2H, n), 2.96-3.05 (2H,
m, 3.37 (1H, dd, J = 10.0, 5.9 Hz), P#s4#2-3.46 (2H, m), 3.55-3.59 (2H, m),
3.66 (1H, t, J= 8.8 Hz), 4.07 (2H, s), 4.22 (2H, q, J = 7.1 Hz), 4.48-4.55
(1H m, 4.78 (1H, g, J = 6.3 Hz), 7.09-7.22 (7H, m), 7.41 (1H t, J = 4.4
. 146 85(85d) O . 'H- NVR (CDCI3) :1.40-1.44 (9H, m), 1.86-1.94

(22$9 2.90° ]"(12%32%;)&‘7‘3 (g%% ?Ofs (Léllguzrﬁiw é%ﬁér?)fﬁo-%ég%_ E%' g%?ggH,_&r%, Hz) ,
oy 4 ve- e rares O N gimded fvdfadyl8ligd s ilha sl Fadds)

ZX;T‘GYD'?EZ]. 114(_}2 galXtu]Zs%\leth"loxyphenyH) e%r%g%%gléa%ﬁgf e{]f@l%eegl?](e lag%thf crenee
2- Brono- Ny zg@fiﬁ%yri\%éﬁet@/é OL%u:h sat@rﬁé’cﬁ%%(xg% Q%Vd_@?%o' c

aC|d(1429, was di ssolved 1n acetonitril ed with

4- et hyl gms PholHNer dd3. e dile s had SUME e N MBI Q0 viBithanam ne
hydrochl oride (7.19 g, 73.8 mmol ), and

4- (4, 6- di dietthioXyeld 3 BF tunded neehydda 4o s iyt aor el ideA-dusmwedy ori de (20.4
g, 73.8 mmol ), and stirred for 17 hours at roomtenperature. 1 N agueous
hydr ochl ot Tsclcret sl W inikase astded tan thl teacihpdrsdhodnon, which was
then extracted with ethyl acetate. The organic | ayers were conbi ned, washed
Wi th sat urlitendl imevatamw ofied overr athydrlbus Bddkdnw St f hiehidhe sol vent
was distilled off under reduced pressure. The residue was purified by

si lica gelYERHAL dmra?i%x%@%ﬁahyl(}?e@neﬁ @tHYel hcetnd eStBEred18tt o 25
75, VIV) to |ve the title gynd as a colorless oily substance(§16 8 g,
quant i taﬁ%& RS AR L § Wt roxy pive M RFanGie NepFralized ynder a

ol ) b o AR Bbch SRR 1 TG S SRl & 1 e H ssolved | n
ot hy | mEGHEeE BT br o B T TRy of of o RS . LS e e Upon
the corml@ﬁﬂrprgéﬁuﬁarteecﬂrmmesearaﬂdmémo&&e 3.Q0per aﬁyrxﬁ‘agﬁ éb&ureact' on
solution was raised to roomtenperature and stirred for hours. The
reaction sulfate. The solvent was distilled off under reduced

pressure. The residue was dissolved in acetonitrile (200

mL), added with N,O—dimethylhydroxylamine hydrochloride

(3.80 g, 39.0 mmol), N-methylmorpholine (6.6 mL, 60.0 mmol),

and_4—(4,6—dimethoxy—1,3,5—triazin—2—yl)—4—methylmorpholiﬁm

chloride (12.2 g, 39.0 mmol), and stirred at room

temperature for 18 hours. The reaction solution was

concentrated under reduced pressure. The resulting residue

was added with 1 N aqueous hydrochloride solution and

extracted with ethyl acetate. The organic layef was washed

with saturated brine and dried over anhydrous magnesium

sulfate. The solvent was distilled off under reduced

pressure. The residue was purified by silica gel

chromatography (n-hexane/ethyl acetate = 3/2) to give the



solution was added with ethyl acetate and 1 N aqueous hydrochloric acid
solution for fractionation, and the aqueous |ayer was extracted wth ethyl
acetate. The organic |ayers were conbi ned, washed with saturated aqueous
sodi um hydrogen carbonate sol ution, anslsdried over anhydrous sodi um

sul fate. The solvent was distilled off under reduced pressure. The residue
was purified by silica gel colum chromatography (hexane : ethyl acetate,
100 : 0 to 60 : 40, V/IV) to give the title conpound as a colorless oily

bst 7 ield 90% . (I 1-(2: - 3- hyd | ) et
R TN R ER AL RRC T PRt R A et i e N e AR T
229.nm)l)6 }ch had been obtained in Reference exanple 1(1b) was dissol ved

123

in methylené chloride (500 nL), and added dropwise with a 1.0 M sol ution of

(riprom Phospp;ae 10 sLERLAsoNet NaDfol #25e Bhy1 SRENYIPELn8hoRB0C over 5

i
hours. Upon the conpl etion of the dropw se I on e mxture was

stirred for 17ghoyg sp@t2=406mo-StbEegyelLi¥met RExERCL hON sol ution was
cooled to -80C and 148 added dropwi se-w th methanol (500 mil). Upon the

conpl et i afi it 1 B &k o $€ AP | 100d Bhden t GpPeIatar enwasreaksed to - 40C
followed by stirring for 3 hours. The tenperature of the reaction solution
was rai seskdrp Yoo 4enpetiad urexn ctiihen swhyendr nasd dosti Lhedhef samader reduced
pressure until the solution turned green. After adding ethanol, the m xture
was extracimten d$ ehdyhedred adeddiedane {11 Reflerdhdf . eddmptengddBbal i zati on
wi th a saturated aqueous_ sol ution of sodium hydrogen carbonate, the sol vent
was di stite e ot fthmdert tedieerP@ssure. cCTher ess datlvasubstpnfed by
silica gel chrommtography (hexane : ethyl acetate, 100 : 0 - 55 : 45, V/V)
to give tfﬁﬁ?}QI%gébnpound as a colorless oily substance (13.5 g, yield
479 . (1d) 1-(2-Brono-3-ethoxy phenyl)ethanone Under nitrogen

at nosphere, 1-(2-brono-3-hydroxy phenyl)ethanone (6.50 g, 30.2 mml), which

had been obt ai i f exanple 1(1c), and potassium carbonate (8.36
g, 60.5 mol) @%?%rg?gego%%@‘gf% 1%&1 Ndi met hyl formam de (60 i), and stirred

at room tenperatysegfon,l _ggpgfgsphgﬁg?gﬁH@QﬁLykogghyI i odide (3.14 ni,

39.3 mol ) was added to the m xture, was then further stirred for 21

hours. Ethyl aggggt@éh§g@ﬂ@_§lchlgro\%H@n?pgm@@ﬁgﬁomere added to the
and the aqueous | ayer was extracted

reaction solution for fractionation,
with ethyl acetaselhexaneof 12+-bidomd4d)chIbecopganbec! ayeds (seveggonbi ned,
washed with saturated brine, and dried over anhydrous nagnesi um sul f ate.
The sol vent. vasmad 5Y i 11 ette of 4h y dASf wreker (T @eluckd passsaded wWhehr esbPlue was
purified by silica gel chronatography (hexane : ethyl acetate, 100 : 0 - 85
: 15, VIVH solgiventhe horarecorpormdd asiarenl oemessxoihy substance (4. 89
g, vield 67% . Reference exanple 2 .
1-[2-Bron%E%I%QW¢¥®6¥%%%th%&;gﬁﬁ%nyQ}e¥ﬁdW@%b) and sfiypedr 8hpr3°Rydr oxy
phenyl ) et hanone (6.50_g, 30.2 mmmol), which had been obtained in Reference
exanpl e 1¥EYSTAHE € ofperd (FJ25Ddi FOY ZHLG O $A YA Wt e di ssol ved in
acetonitrile ( addition of a solution

0.nmL foll d b f
T T oor o(dt 5t LheH [t ety e el St o o e raut b oPalzruty 7ae
1 itri 3 i i t 55C. U
Pt ! b SPolhy 8La W AL 30561 S SR MO0l 0oBLe M8 2561 TP ed

at 55C fof, 3 rﬁ%‘%ﬁﬁc&&@ﬂué &Q@@ﬁ%ﬂ%ﬁ%ﬁt\};@%ﬁ@l&&ﬂe%g L. (gpd then

extracted wt acet at e/ hexane (2 : organi c layer was

washed with 2 sat ungted agieous neodirymnNrdnegen ardanalas sl utian and
dried over anhydrous sodium sulfate. "The solvent was distilled off under
reduced psesstE€ed THEI1 @S Her yisn Ped Fhbesk &Y (50 | . gethe& h et agr aphy
(neutral silica gel, hexane : ethyl acetate, 100 : 0 - 75 : 25, V/V and
basi ¢ sillespegel wehexamsbined hwastced ateth 100turfred S indP, aMlV) to give
the title conpound as a colorless oily substance (1.53 g, yield 18%. 150
Ref er encedekadpdec B8 dnkipd Brosios&dflmosol Banet hdGhe phelvgntetdmnone (3a)

2- Brono- 4-f | uor o- 6- met hoxy aniline 4- Fl uor o- 2- met hoxy aniline (8.25
g, 58.5 nAb$yiksd dpESon i PEHREeY | RPRS EWTOrieed i ?e0the) tahdeadded with
Nor onmosuccinic imde (11.4 g, 64,3 nmol) at -78C foll owed by stirring for 2
hours. THECPRERF 253 Wik thetoktdr fod/ 2t I0CT¥IRTACEBERBEI s.  The reaction
sol uti on was concentrated under reduced pressure. The residue was purified,
by silica gel chronmatography (n-hexane/ethyl acetate = 4/1) to give the
title conpound as a colorless oily substance (4.80 g, yield 37%. (3b)

1- (2- Am no- 5-fl uoro- 3- et hoxy phenyl ) et hanone To a sol ution of

2- brono-4-fl uoro-6-nmethoxy aniline (4.80 g, 21.8 nmol), which had been
obtained in Reference exanple 3(3a), in 1,4-dioxane (200 nL), tributyl
(1-ethoxy vinyl) tin (11.1 nL, 32.7 mol) and tetrakistriphenyl phosphine

"~ N - ~ A~



2-Fl uoro-3-nethylaniline (5.70 g, 31.1 nmmol ), which had been obtained in
Ref erence exanple 4(4b), was dissolved in acetonitrile (75 nm), added with
t-butyl nitrite (4.85 nL) and copper bromde (I1) (7.65 g, 34.3 muol) at

0C, and 153 stirred at 65C for 2 houtss After cooling to roomtenperature,
1 N aqueous hydrochl oride solution was added to the m xture, which was then
extracted with ethyl acetate. The organic 1ayer was washed with saturated
brine and dried over anhydrous nagnesi um sul fate. The solvent was distilled

of f under redu ps € T J ;ssolved in a mxture solution
of tetrahydrofﬁ?@% ée%%%ﬁin%l@fl§£§%?“?a”?3&9¢31, 200 nl), added with

l'ithi um hydr OXAdgoE@{'P&;( t?2-.(ﬂr§1§093—§§19rgngbg)srzl g?@eﬁhééﬁgd (at 7500M

tenperature for 4 hours. e mxture was neutrali y adding 1 N aqueous
hydrochl of | dg; sp4 ufhOM) , apdh dhenaextLact &g Mhbaet Ryke8setate. The organic
| ayer was” washed with saturated brine and dried over anhydrous nmagnesi um
sul fate. J}bﬁndﬁpé Vega nasiglisdthy Behof Ehusdede r edpcedr pressusededhe resi due
was di ssolved in acetonitrile (200 nL), added with :

N, O- di metinythydy DXxy+ @ $1ea dwidsoght Oy 1 dei i 3d BO- 1, 238efzhdbkel-3-

N- et hyl nor pholine (6.6 nm., 60.0 nmol), and '

4- (4, 6-di et hoxye 1{B0 58 t¥i az% M 2-y19l 4- wedey| hoe phobl unvehkddi de (12.2 g,
39.0 mmol ), and stirred at roomtenperature for 18 hours. The reaction

sol uti on Sesreehceht Feeed- emeRratedrcier pf eBaure: THee re2df®iqly resi due was
added with 1 N aqueous hydrochl oride solution and extracted with ethyl

acet ate. ThEUBFGANTRS | 29879 Wit RaR MBHXWRER S5t BRRPEATBHI ABUSAWRSdri ed over

hyd [ | f ;. Th I : istilled. off d duced
o ovsur 6. STRE ChY S T BT El By A Peal Bk ONAL OOF BRS¢

(n-hexane hyl _a = 3 [ 154,title as a
coIorIessé§§?§u§u%%%gﬁﬁef?%éé%lggtgi%?%&ggag.§?%d#£5’ grapened

1-(2-Bro - or 0- 4= et L) et ope By i Ng;
2-bronD-g???ﬁ%%%-%fn%?ﬁ%k§¥£,Qﬁgy%%ﬁe?ﬁglgé%z%%?ﬁz'mﬁygiqﬁgglﬁg%n obt ai ned
. in Referegges eXaamlgs M 4Clactde Leacthophyesosathbhgd @ud ki Lhg) same manner
as the nethod described in Reference exanple 3(3b) to give the title
conpound RSt &r COh&t | esise ObtyasLbSL apees (yé ek dcSRB) neRebrteaeecaxanpke 5

1- (2- Bronp- 3-chl oro phenyl)butan-1|-one (Sa) (2-Bronp-3-chloro

phenyl ) medhiapdtous sodiumsodwifane of Thdramibrebitchtay cdienizbied acffd (5.0 g,
21.24 mmol ) in tetrahydrofuran (100 nL) was added with 0.99 M sol uti on of
bor ane-t etnddydreduread roapsexei n The regsidhof wrash 82 2ied by lsDPUieaol ) and
stirred at roomtenperature for 4 hours. The reaction solution was '

di still eddghdehrepaueetrphessurkerane ablel t Aecsadlgenit O/ andtPhEAVEl owl y
added with water_ (50 nL) under ice cooling, The npixture, obtained was

ext r act ed iRt h1BLenFOFRNEEhate F50NHEexS9F1datterCt Rat YIEHE SR Gani c | ayers

were washed wit aturated sodiu drogen_c opate.(50 nL). The organic

| ayers were coﬁgFﬁeﬁt<?é§ﬁ%%°aﬁiﬁkgéfar§§88Y§5BH ?néaéogried over anhydrous
sodiumsul fate I Lstilled .redugsed pressure to

gi ve the titIeUE%%%o%ﬁdgggégm%g?géség%%d %iﬁgsggggéaéﬁt??agﬁv y. 155 (5b)
2- Brono- 3;chbo z e utj (Zsbropps3s,¢hl oro
phenyl)ne%hgﬁo%ﬂ?EPYgég,Q%%$%4t%n%l?;éa%iéﬁgﬁggggeéﬁ gb a?%gg in Reference
exanpl e 50pghestimMBhhyleae chl grédey{ 120nat) (vassadgded wWut b3 mmol),
1,1,1-tr|s(acetoxy)-1,1-d|hydro-l,Z-%en2|odoxol-3- (1H)-one (10.8 g, 25.49
mol ) undgrdi EReCROktige wae stirred at room temperature.f af2ehours. The
reaction solution was added with a m xture of saturated aqueous sodi um

hydr ogen saibohagefsol Ot b ono¢H8, nk) sabhdt sahuoét 2dbagmesds sodi um

thiosul fate solution (30 nL), and then stirred at roomtenperature for 0.5
hours. Thehhbxbbeerzabtahned Was3exyrated/wnnhlii chhorbnbeHaheef90 L x 2).
After that, the organic |ayers were conbined and dried Over anhydrous

sodi um subbheeneFhensbefentnapscypspiel edoobf 1 4ndeetrabuesaipradsyd8. The
residue was purified by silica gel chromatography (n-hexane/ethyl acetate =
5/1) to gike vhe 2fded dHAPBLRE BBeRChA: t AT FYUEBENY, T9F e *QUY . (5¢)
1-(2-Bronn-§7chloro ghfn | ) but an-1 - ol \ Under an ar'onhgtnng here, zinc
chl ori de #0988 §€4°99 t)2wadt4aaEa9t 34218 RIEGP A of Prﬁ-%ropyl
magnesi um chloride in diethyl ether (12.42 nmL, 24.93 mmol), and the m xture
was stirred at roomtenperature. After stirring for 0.5 hours, a solution
of 2-brono-3- chl orobenzal dehyde (4.36 g, 19.87 mml ), which had been

obtai ned in Reference exanple 5(5b), in tetrahydrofuran (10 nL) was added
dropwi se thereto. After stirring for 2 hours under ice cooling, a saturated
aqueous ammoni um chl oride 156 solution (20 nL) was added thereto. The

m xture obtained was extracted with ethyl acetate (20 nL x 2). After that,

T



cycl opropyl et hyl ] benzene (1.22 g, RT: 8.5 mn, yield 33% and
1-brono-2-[(1S)-1-cycl opropyl et hyl ] benzene (1.20 g, RT: 12.5 mn, yield
33% " each as a colorless oily substance. Reference exanple 8 "~ Et hyl
3-(5-chloro-2-{(1R) -1-[ (2R)-oxiran-2-psk et hoxy] et hyl | phenyl ) pr opanoat e

Et hyl (2E)-3-(5-chloro-2-{(1R)71-[(2R)-oxiran-2-yl

nmet hoxy] et hyl | phenyl )acryl ate (822 ng, 2.65 mmol), which had been obtai ned
in Exanpl e 4(4c)-15, was dissolved in ethanol (25 nlL), added with

hodi unt I 2 ds f h d
a ﬁyh?og%no et éGO e e 6h HETARTon WAE AT eRed < ﬁ%%ﬂf . The
sol vent xsctg s off (s of Sisad pressure 10, 01 va dhe Uit conpound

as a col or ess 01 y subst ahce e strudtures and

physi coc QFH}HE t..ar h ef erence
exanpl eshtg{rge gl %e]] OXA%%EOIU Ta &eh'gléi@ %%%%%3%%%% §n<§. Structure
Data 1( 13§r1Qacﬂ-%\M\fR a(r@%@us'?_’ sctiki{ G 8Hatd . S)ihe solvent was
3.39(2.2H,s),3.48(2.2H,s),3.92 N 13", (3.8H, s), 6.90-6.94 (2H, m, 7.32

(1H, t, cﬂis@ilﬁ-‘ecﬁ-c@fﬂ"ﬁ)ndeﬂrredtﬂc@i HddysuCllThe Gdsidud M4 (CDCl 3) 6:
2.61(3H, s), 3.93 (3H, s), 6.95-6.98 (2H, m, 7.33 (1H, t,J = 8.0 Hz).
1(1c) QmuBrfiEd 'y NMR {€CEDGS) SirdnadddB3Hhhg) (nbhé&darfdetisy]l 7. 11 (1H,
dd, J=7.9, 1.6 Hz), 7.14 (1H, dd, J=7.9, 1.6 Hz), 7.29 (1H t, J =7.9
Hz) . 1(1ldcet@te = 5/1) to give the title compound as a white solid
(3.23 g, yield 62%).
(5d) 1-(2-Bromo-3-chloro phenyl)butan-l-one
By using 1-(2-bromo-3-chlorophenyl)butan-1-o0l which
had been obtained in Reference example 5(5c), the reaction
was carried out in -‘the same manner as the method described

in Reference example 5(5a) to give the title compound as a

yellow oily substance (yield 94%).

Reference example 6

(1R)-1-(2-Bromo-5-fluorophenyl)propan-1-ol

With reference to.Chirality, 2005, 17, 476-480, 1.06
M solution of diethyl zinc in hexane (18.6 ml, 19.7 mmol)
was added dropwise under ice cooling to a solution of 1-
[ (S)-{(2-methoxy phenyl){[(1S)—l—phenylethyl]amino}methyl]—
2-naphthol (0.38 g, 0.99 mmol) in toluene (5 ml). The
mixture was stirred at room temperature for 1 hour. After
stirring, the mixture was added with 2-bromo-5-
fluorobenzaldehyde (2.0 g, 9.85 mmol) under ice cooling and
stirfed at room temperature for 16 hours. The rgaction

solution was added with 1 N aqueous hydrochloride solution



0 Br 'H-NWVR (CDCI3) 6:1.49 (3H, t, J= 7.2 Hz), 2.61 (3H, s), 4.13 (2H, q, J
= 6.9 Hz), 6.92-6.95 (2H, ), 7.30 (1H t, J= 7.7 Hz). 1(1d)-2 O 1H NMR
(CDCI3) 6:1.39 (6H, d, J= 5.7 Hz), 2.61 (3H, s), 4.55-4.62 (1H, n), 6.92
(1H, dd, J= 8.0, 1.4 Hz), 6.97 (1H, dgs;J= 8.0, 1.4 Hz), 7.28 (1H t, J=
8.0 Hz). 2 0 Br FO'HNWR (CDCI3) 6. 2.63 (3H, s), 6.55 (1H, t, J = 73.0
Hz), 7.26 (1H, dd, J= 7.7, 1.4 Hz), 7.29-7.32 (1H, m, 7.39 (1H t, J=7.7
Hz). [0118] [Table 69] 1(1a) 2 o 01B- 1HNWR (CDCI3) 6: 2.28 (3H, d, J

2.
7.

= 1.7 Hz), 3.15 (0.3H, s), 7H, s), 3.50 (2.7H, s),.3.88 (0.3H s)
6.99 (1Hapd SxEraceeqpyitly. dmcrell%rowetlaan% 9 19 orggnyy LaYRH RS 1H NWR
(CDCI3) 5. 2.29 (3H, d, J = 1. 3H, 7.20 (1H, d, J= 9.2 Hz
7.45 (1k|Wﬂsﬁed@”%t¢t§at%{ﬁ%§d3b¥i ?QNR%? r8“53 19 (o 5H, >

s), 3.35 (2.5H 3 2. 3 93 7 52 1H J =8.3

o, 7 s aRe A o %% e gy “§ Jfls%t)f(ﬁ S halk
reduced pressure. The residue was purified by silica gel
chromatography (hexane/ethyl acetate = 5/1) to give the

title compound as a transparent oily substance (1.81 g,

yield 79%).

Reference example 7

1-Bromo-2-~[ (1R)-1-cyclopropylethyl]benzene and 1-
bromo-2-{(18)-1-cyclopropylethyl]benzene

2—Bromobeﬁzaldehyde (3.00 g, 16.2 mmol) was dissolved
in tetrahydrofuran (50 mL) and added with 1 M solution of
cyclopropyl magnesium bromide in tetrahydrofuran (19 mL,
19.0 mmol) at room temperature, and stirred for 3 hours.
The reaction solution was added with 1 N agueous
hydrochloride solution and extracted with ethyl acetate.
The organic layer was washed with saturated brine and dfied
over anhydrous magnesium sulfate. The solvent was
distilled off under reduced pressure. The residue was
purified by silica gel chromatography (n-hexane/ethyl
acetate = 7/3) to give the title compound as a colorless
oily mixture of racemates (3.00 g). ‘The mixture of
racemates was subjected to optical resolution by
supercritical liquid chromatography (column: CHIRALPAK AD-H,
2 x 25 cm; mobile phase: 10% MeOH in CO,; flow rate: 20

mL/min) to give both the title compounds l-bromo-2-{ (1R)-1-



F3C 0 11-1-NMVR (CDCI3) 6:2.67 (3H, s), 7.55 (1H, dd,J = 8.3, 2.3 Hz), 7.70

(1H, s),

7.77 (1H, d, J = 8.3 Hz). 1(1a)-4 0 ON-O 1 Br 11-1-NMR (

2.37 (3H, d, J = 2.4 Hz), 3.34 (3H, br s), 3.55 (3H, br s), 7.12 (

7.4 Hz),

"(3H, d, J =6.9 Hz), 1.83 (111, d, J = 4.6 Hz), 2.33 (3H, d, J = 2.
5.12-5.18 (1H, m), 7.21 (1H, t, J= 8.0 Hz), 7.34 (1H, d, J= 8.3 Hz).

cDCl 3) 6:
1H, t, J=

7.39 (1H, d, J= 8.3 Hz). 1(1lpyg4 O 1110 FBr 1H NMWR (CDCI3) 6: 1.49

FBr 0101 NH2 OVe 1H NMR (CDCI3) 6: 3.84 (3H, s), 4.00 (2H, br s),

dd, J= 10.3, 2.6 Hz) 1 (1H, dd, J=8,3,2.6 Hz). 3(3b) 110_NH?
11-1- NMR?X&%?% O%Yl%t%xlkéﬁpz%§° &l 892 (8H, BT, g65 %l?zHYlSﬂ dgy 3%

dd, J =
“HNMVR (

3 Hz),
3(3a)
6.54 (1H,

Owve
66 (1H,

G 5] Rr 50 bt %—oﬁgﬂgiﬁféﬁwfishyé 6806e73 (3H20ng! ﬁ?o?lv‘é]
368 (211200 B oV l%“*%‘l% g%%*( Yol < F08 Eir SaarizopeEats

4(4b) 0 0C.)

Reference example 8

Ethyl 3-(5-chloro-2-{(1R)-1-[(2R)-oxiran-2-yl
methoxy]ethyl}phenylspropanoate

Ethyl (2E) -3-(5-chloro-2-{ (1R) -1-[ (2R) -oxiran-2-yl
methoxy]ethyl}phenyl)acrylate (822 mg, 2.65.mm§l), which
had been obtained in Example 4(4c)—15, was dissolved in
ethanol (25 mL), added with rhodium/alumina (246 mg), and
stirred for 5 hours at room temperature under a hydrogen
atmosphere. The reacfion solution was filtered using
Celite. The solvent was distilled off under reduced
pressure to give the title compound as a colorless oily
substance (816 mg, yield 99%).

The structures and physicochemical data of the
compounds that are produced in the reference examples are

given below.

[0117]
[Table 68]
Reference | Structure Data
Example
No.
_ 1(1a) 0 'H-NMR (CDCly) &: 3.11 (0.8H, br s),

0 339 (2.2H, s), 3.48 (2.2H, s), 3.92
N7 | (3.8H,s), 6.90-6.94 (2H, m), 7.32 (1H, t,
! J = 8.0 Hz).
Br

87 Hz) .



4.00-4.10

NH2 ' H-NVR (CDCI3) 6: 2.51 (3H, d, J = 2.6 Hz), 3.84 (3H s),
(2H, br m), 6.58 (1H, t,J = 8.6 Hz), 7:62 (1H, d,J= 8.6 Hz). 4(4c) O
N-(3.,° 11111011 Br ' H-NVR (CDC13) 6: 2.28 (3H, s), 3.25-3.60 (6H, br m,
6.97 (1H d, J= 8.0 Hz), 7.42 (1H t, 145 7.2 H). 161 4(4d) 0 0 Br 1HNWR
(CDCI3) 6: 2.45 (3H, d, J = 2.3 Hz), 2.57 (3H, s), 7.33 (1H d, J = 8.0
Hz), 7.44-7.49 (1H n). 5(5a) 0 OH B C 111- NI\/R(CDCI3) 6: 2.05 (1H, t, J
= 6.4 H), _4.78 (2H d._J =6.4 Hp) 7.30 (1H_d._J = 7.3 k), 7.41 (2H d,
J= 7.8 HJ®5(50) 0 0OH Br % °§-' % AP -92: 7.40 (1H t, J = 7.8
Hz), 7.70 (1H, d I 800 'K“’ci,'z’jﬁ');" 8 Hz), 10.40 (1H, s).
5(5c) OH 11101 CDCI3) 6: 0.97 (3H, t, J = 7.3 Hz),
1.40-1.68 (3H, n 1.99-2.01 (1H, 1, 5.12-5.16 (1H,
m, 7.29 (1H d, 1H d, J = 7.8 Hz), 7.47 (1H, d, J =
7.8 Hz).| 5(5d) “NMR (CDCI3) 6: [1.00 (3H, t, J = 7.6 Hz),
1.75 (2H o, J PR E0B6 5 2, G 355 7. 1 Hz), 7.14 (1H, d, J =
7.3 Hz),| 7.31 (1H, .9, %171“;1{61}197?{;33: 7.8 Hz). 5(5a)-2 0 OH B
1H NVR (CDCl 3) 6 VAL ey 6.4 Hz), 7.18-7.25 (2H,
m, 7.30 (1H d, -
1(1d) "H-NMR (CDCl3) 5: 1.49 (BH, t,Jy=72
Hz), 2.61 (3H, s), 4.13 (2H, q, J = 6.9
Hz), 6.92-6.95 (2H, m), 730(1H t,J=
7.7 Hz).
1(1d)-2 "H-NMR (CDCl) &: 1.39 6H,d, J=5.7
Hz), 2.61 (3H, s), 4.55-4.62 (1H, m),
6.92 (1H, dd, J= 8.0, 1.4 Hz), 6.97 (1H,
dd, J= 8.0, 1.4 Hz), 7.28 (1H,t, J = 8.0
Hz).
2 "H-NMR (CDCl;) &: 2.63 (3H, s), 6.55
(1H, t, J = 73.0 Hz), 7.26 (1H, dd, J =
7.7, 1.4 Hz), 7.29-7.32 (1H, m), 7.39
(1H, t, J = 7.7 Hz).
Br
F_O
F
[0118]
[Table ©69]
1(1a)-2 "H-NMR (CDCly) &: 2.28 (3H, d, J = 1.7 Hz),
3.15 (0.3H, s), 3.37 (2.7H, s), 3.50 (2.7H, s),
3.88 (0.3H, s), 6.99 (1H, d, J = 8.6 Hz), 7.40
(1H, d, J= 6.9 Hz).
1(1b)-2 "H-NMR (CDCly) & 2.29 (3H, d, J = 1.7 Hz),

2.62 (3H, s), 7.20 (1H, d, J = 9.2 Hz), 7.45 (1H,
| d,J=86.3 Hz).

1(1a)-3

|
Br
0
T
Br
O
Fac\CELLT

'H-NMR (CDCl,) &: 3.19 (0.5H, s), 3.35 (2.5H,
s), 3.58 (2.5H, s), 3.93 (0.5H, s), 7.52 (1H, d, J
=83 Hz), 7.58 (1H, s), 7.73 (1H, d, J= 8.3 Hz).




[0120] [Table 71] 5(5b)-2 0 O H B Tetrahedoron, 2008, 64, 11852-11859.
5(5c)-2 OH 11-1-NMR (CDCI3) 6: 0.97 (3H, t, J = 7.3 Hz), 1.39-1.59 (2H,
m, 1.59-1.70 (1H, m, 1.72-1.80 (1H, n) 1.94 (1H, d, J = 3.7 Hz), 2.42
(3H s), 5.14-5.18 (1H m, 7.15 (1H, 'J =7.3 0B Hz), 7.23 (1H, t, J
= 7.6 Hz), 7.38 (1H, d, J = 7.3 Hz) 5](5d) 2 0 11-1-NMR (CDCI3) 6:1.00 (3H,
N 7.3 Hz), 1.70-1.79 (2H, rr), 2.44 (3H, s), 2.86 (2H, t, J =7.3

~—

Hz), 7.07 (1H, dd, J = 1101 Br 7.3, 1.8 Hz), 7 24 (AH t, J = 7.3 Hz), :
7.28 (1H8@d, J|= 7.3, 1.8Hz). 5 ’i DC'}%“ A vI;’%); 6:1.99 (1H, t, J
= 6.4 Hg), 4.72|(Rd. d._J 0 OHi@ "3 8.3 Hz), 7.43
(1H, d, [J = 8.3|Hz
Br :
1(1a)4 o) TH-NMR (CDCh) 6. 2.37 (3H, d, J = 2.4 Hz),
3.34 (3H, brs), 3.55 (3H, brs), 7.12 (1H, t, J =
N’O\ 7.4 Hz), 7.39 (1H, d, J = 8.3 Hz).
|
F Br
1(1b)4 0 TH-NMR (CDChy) &. 1.49 (3H, d, J = 6.9 Hz),
1.83 (1H, d, J = 4.6 Hz), 2.33 (3H, d, J = 2.3
Hz), 5.12-5.18 (1H, m), 7.21 (1H, t, J = 8.0 Hz),
7.34 (1H, d, J = 8.3 Hz).
3(3a) F r TH-NMR (CDCly) &: 3.84 (3H, s), 4.00 (2H, br
s), 6.54 (1H, dd, J = 10.3, 2.6 Hz), 6.81 (1H, dd,
J=8.3,2.6 Hz).
NH, .
OMe _
3(3b) o) TH-NMR (CDCl) 6. 2.54 (3H, s), 3.87 (3H, s),
6.43 (2H, br s), 6.66 (1H, dd, J = 9.6, 2.3 Hz),
F 7.00 (1H, dd, J = 10.3, 2.3 Hz).
" NH,
OMe '
3(39) 0 "H-NMR (CDChy) 6. 2.60 (3H, s), 3.91 (3H, s),
6.68-6.73 (2H, m).
F
108
[0119]
[Table 70]
4(4a) - TH-NMR (CDCly) &: 2.29 (3H, d, J = 2.9 Hz),
/E;[ 3.68 (2H, br s), 6.52 (1H, t, J = 8.6 Hz), 7.09
(1H, dd, J = 8.6, 1.7 Hz).
NH,
. F
4(4b) o) "H-NMR (CDCly) &: 2.51 (3H, d, J = 2.6 Hz2),
3.84 (3H, s), 4.00-4.10 (2H, br m), 6.58 (1H, t, J
o~ = 8.6 Hz), 7.62 (1H, d, J = 8.6 Hz).
NH, :
F
4(4c) _ o) "H-NMR (CDCly) 0: 2.28 (3H, s), 3.25-3.60 (6H,
br m), 6.97 (1H, d, J = 8.0 Hz), 7.42 (1H, t, J =
/@E\J\NIO\ 7.2 Ha).
l




7.56 (1H, s). C Br 162 5(5b)-3 0 H Cllel Br Bioorg. Med. ChenLett., 2007,
17, 6463-6466. 5(5c)-3 OH 0 CBr 11-1-NWMR (CDCI3) 6: 0.96 (3H, t, J =
7.3 Hz), 1.36-1.60 (2H, m, 1.61-1.76 (2H, m, 1.93-1.96 (1H, m, 5.02-5.06
(1H, m, 7.31 (1H, dd, J = 8.3, 2.3 Hzy1 7.49 (1H, d, J = 8.3 Hz), 7.52
(1H, d, J= 2.3 Hz). 5(5d)-3 Q0 CBr 11-1-NWR (CDCI3) 6: 0.99 (3H, t, J =
7.6 Hz), 1.74 (2H, td, J = 14.7, 7.3 Hz), 2.88 (2H, t,J-73Hz),_ 7.34
(1H, s), 234 (1H d 1 =18 Hz) 7m(1|-| d_—J =128 Hz). 5(5a)-4 FOH O

d : TNVR ( H 2 Hz
B 11- 1- N4 cpail3) 6: 4 69 (2+, 5"3,,4 “'}D“g@@j 4@ s(g‘:glg L 5(5b)-4 Q0 H B
11-1- NVR (CDCl 3)| 6; (1H, 77 (1H, dd, J= 10.0,
8.3 Hz),| 10.23 (1 J=3.4 Hz) 5(5c) 4004511 1-NVR (CDCI 3) 6:
1.45(3H | d, J =]673 1) 1.98 [(1H d, J'= 2.9 He), 5.12/5.18 (1H m), 7.35
1. — Q H Z ™ L2\ 7 A6 (1H Add 111 B Q A
(1H,  dd, 98— 2 e Ak eit s s th oy =eaem ©) - [0121]
OH 478 (2H, d, J = 6.4 Hz), 7.30 (1H, d, J = 7.3
Hz), 7.41 (2H, d, J = 7.8 Hz).
Br :
Cl
5(5b) o) "H-NMR (CDCly) 5. 7.40 (1H, t, J = 7.8 H2),
7.71 (1H, d, J = 7.8 Hz), 7.82 (1H, d, J = 7.8
H Hz), 10.40 (1H, s).
Br
Cl
5(50) OH "H-NMR (CDCly) 5. 0.97 (3H, t, J = 7.3 Hz),
1.40-1.68 (3H, m), 1.71-1.79 (1H, m), 1.99-2.01
(1H, m), 5.12-5.16 (1H, m), 7.29 (1H. d, J = 7.8
Hz). 7.38 (1H, d, J = 7.8 Hz), 7.47 (1H, d, J =
7.8 Hz).
Br
cr
5(54) 0 "H-NMR (CDCly) & 1.00 (3H, &, J = 7.6 Hz),
1.75 (2H, td, J = 14.7, 7.3 Hz), 2.86 (2H, t, J =
7.4 Hz), 7.14 (1H, d, J = 7.3 Hz), 7.31 (1H. 1, J
=7.8 Hz), 7.51 (1H, d, J = 7.8 Hz).
Br
Cl
5(5a)2 "H-NMR (CDCI3) 5 2.43 (3H. 5), 4.77 (2. d, J
OH = 6.4 Hz), 7.18-7.25 (2H, m), 7.30 (1H. d, J =
7.3 Hz).
Br )
[0120]
[Table 71]
5(5b)-2 o Tetrahedoron, 2008, 64, 11852-11859,
H
Br
5(50)2 OH "H-NMR (CDCl) 3: 0.97 (3H. §, J = 7.3 Hz), 1.39-1.56 (2H,
m), 1.59-1.70 (1H, m), 1.72-1.80 (1H, m), 1.94 (1H, d, J =
3.7 Hz), 2.42 (3H, 5), 5.14-5.18 (1H, m), 7.15 (1H. d, J = 7.3
Hz), 7.23 (1H, t, J = 7.6 Hz), 7.38 (1H, d, J = 7.3 Hz)
Br
5(5d)-2 0 "H-NMR (CDCly) & 1.00 3H, t, J = 7.3 Hz). 1.70-1.79 (2H.
m), 2.44 (3H, s), 2.86 (2H, t, J'= 7.3 Hz), 7.07 (1H, dd, J =
7.3, 18 Hz), 7.24 (1H, £, J = 7.3 Hz), 7.28 (1H, dd, J = 73,
1.8 Hz).
Br
5(5a)3 oH "H-NMR (CDCh) 5 1.9 (1H.1, J= 6.4 Hz), 472 H, d, J =
/@\/\' 6.4 Hz), 7.32 (1H, d, J = 8.3 Hz), 7.43 (1H, d, J = 8.3 Hz),
7.56 (1H, s).
Cl Br




CDCI3) 6: 2.64 (3H, s), 7.40 (1H dd,

[Table 72] 5(5d)-4 0' FO Br 111-NMR (
= 9.5 7.2 Hz). 5(5a)-5 F 0 OH B

= 10.3, 8.0 Hz), 7.47 (1H dd, J
1-1-NVR (CDCI3) 5:1.95 (1H, t, J = 6.2 Hz), 2.25 (3H, s), 4.68 (2H d, J

J
1
6.2 Hz), 7.17 (1H, d, J = 10.1 Hz), 7186 (1H, d, J = 6.9 Hz). 5(5b)-5 . O
HBr 11-1-NWR (CDCI3) 6: 2.34 (3H, s). 7.50 (1H d, J = 6.4 Hz), 7.56(1K
d, J = 9.2 H), 10.25 (1H, s). 5(5b)-6 FCHO 0 111-NWR (CDCI 3) 6. 7.14-7.18
(1H, n), 7 A7-7 50 (11, my 1034 (1H d_J = 2 9 Hr). 5(5c)-6 QH 40 Br
"HNWVR ([3) 6 1.47 (BH, d, J|Z8FHedggmien 298 1T ¢80 J = 3.4 Hz),
5.21-5.27 (1H, ), 4H td, [J =8.2 3.1 H), 7.19°7.23 (1H, m). 163
5(5d)-6 0 161 ). (CDCI3) |6: 2.63 (3H ), 6.98-7.03 (2H | m5(5c)-7
0 Br OH L1H-NMVR( M) B 1 02 (34t ] = 7 3 |—|7\J 1.61-_1 72 (IH, ),
1.78-1. 88" CH, ), 2.00¥1H, d, J .5 “%‘?176 . B3 o O L ALE i B 82 (1H,
td, J =8.2, 2.9 HzH, cq3 JH.=d 9= 83,23 HD, 7Ha)1H c5(5d3Hz77 0 Br
: (TH, d, J = 2.3 Hz).
Cl Br .
5(59)3 0 "H-NMR (CDCR) 5. 0.99 (3H. %, J = 7.6 Hz), 1.74 (2. 4. 7=
14.7, 7.3 Hz), 2.88 (2H, t, J = 7.3 Hz), 7.34 (1H, 5), 7.34
(1H,d, J=1.8 Hz), 7.63 (1H, d, J = 1.8 Hz).
Cl Br
5(5a)4 F o TH-NMR (CDCl) 5: 4.68 (2H, 5), 7.36-7.42 (2H, m).
5(50)4 o) HNMR (CDCR) 5 7.51 (1H, 4d, J= 8.2, 6.9 Hz), 7.77 (iF,
dd, J= 10.0, 8.3 Hz), 10.23 (1H, d, J = 3.4 Hz).
F
e
F Br :
5504 ' TH-NMR (CDCh) 5: 1.45 (3H, d, J= 6.3 Fiz), 1.08 (1H. d. J =
E | - 2.9 Hz), 5.12-5.18 (1H, m), 7.35 (1H, dd, J = 9.5, 7.2 Hz),
OH 7.46 (1H, dd, J = 11.5, 8.6 Hz).
F . Br
[0121]
[Table 72]
5(5d)4 o "H-NMR (CDCR) 5. 2.64 (31, 5), 7.40 (1H, dd. J =
. | 10.3,8.0 Hz), 7.47 (1H, dd, J = 9.5, 7.2 Hz).
F Br
5(5a)5 = "H-NMR (CDCl) 5. 1.95 (1A, L J = 6.2 Hz). 2.25
;@fOH (3H, s), 4.68 (2H, d, J = 6.2 Hz), 7.17 (1H, d. J =
10.1 Hz), 7.36 (1H, d, J = 6.9 Hz).
Br
5(5b)5 0 "H-NMR (CDCh) 5. 2.34 (3H, 5), 7.50 (1H. 4, J =
6.4 Hz), 7.56 (1H, d, J = 9.2 Hz), 10.25 (1H, s).
F )
H
Br .
5(56)6 F CHO H-NMR (CDCh) 5. 7.14-7.18 (1H, m), 7.47-7.50
(1H, m), 10.34 (1H, d, J = 2.9 Hz).
QBF
F
5(50)6 o "H-NMR (COCl) 5. 1.47 (3M, d, J = 6.3 Fiz), 1.9
. (1H, d, J = 3.4 Hz), 5.21-5.27 (1H, m), 6.82 (1H,
td, J=8.2, 3.1 Hz), 7.19-7.23 (1H, m).
T
F

o



"HNMWR (CDCI3) 6: 1.22 (3H,

t, J= 7.3 Hz), 2.91 (2H, q, J = 7.3 Hz),
6.90-6.93 (1H, m), 6.97 (1H, td, j= 8.0, 2.9 Hz). 5(5b)-8 . 0 Br H 1H NM\R
(CDCI3) 6:1.43 (3H, t, J = 6.9 Hz), 4.07 (2H, q, J= 6.9 Hz), 7.02(1H, "dd,
J=8.8, 3.1 Hz), 7.40 (1H, d, J = 3.11%&), 7.52 (1H d, J = 8.8 Hz), 10.31
(1H, s). [0122] [Table 73] 5(5c) 8 0 OH Br 1H-NWR (CDCI3) 6: 1.41 (3H t,
J =7.0 Hz), 1.47 (3H, d, J = 6.4 Hz), 195(1H d, J = 3.7 H), 4.03 (2H,
q, J = 79 Hz)—5-18 (1H - gd—J e fedemdF otz y—6-88-(1Hdd, J = 8.7, 3.0
), 7.1 i), R IR & 285 R e PIeR S 5y 8 0 0 Br
"H NWVR ( , D =7.1Hz), 2.62 (3H, s), [4.02 (2H, q, J =
7.1 Hz),| 6.84 (1 % =8.9,13.2 Hz), 6.97 (1H, d, J =|3:2 Hz), 7.47
(1H d, J = 8.9|Hz) . [ 5(5c)-9 G40 Br 1HNVR (CDCI3) 6: 0.98 (3H q, J =
7.5 Hz), rElsokd 0 i mk Sttt g v Pin kel (2H, m), 1.98
(1H, br 71021H7m077 118!81(1Hnr)1 ), 2.00.(804,7=38 ( 2H, :
5(5d)-9 cDCl 3 505;;!7?9'33 6.8 g;;;f =?26.Hz), 1.75 (2H,
td, J = H 13-7.21 (2H, m,
7.32-7.3 D Br 1H-NI\/R(CDCI3 6: 0.96 (3H, t, J =7.3
Hz), 1.3 158(1H m, 1.63-1.77 (1H| m, 1.88-1.91
(1H, m, .07HNl/H 2,0 V22180, ( ¥FI 732, 2913 7.8 Hz), 7.34
(1H, s), H,g q§ 5@ Hzi(§90693 (1H m), 6.57 (1H, _

Br
F
5(5b)-8 o) "H-NMR (CDCls) 8: 1.43 (3H, t, J = 6.9 Hz), 407
(2H, q, J = 6.9 Hz), 7.02 (1H, dd, J = 8.8, 3.1 Hz),
\/O\CELH 7.40 (1H, d, J = 3.1 Hz), 7.52 (1H, d, J = 8.8 Hz),
10.31 (1H, s).
Br
[0122]
' [Table 73]
5(5¢)-8 "H-NMR (CDCly) &: 1.41 (3H, t, J = 7.0 Hz), 1.47
\/o (3H, d, J = 6.4 Hz), 1.95 (1H, d, J = 3.7 Hz), 4.03
T I "OH | (2H, q, J = 7.0 Hz), 5.18 (1H, qd, J = 6.4, 3.7 Hz),
6.68 (1H, dd, J = 8.7, 3.0 Hz), 7.15 (1H, d, J = 3.0
Br Hz), 7.38 (1H, d, J = 8.7 Hz).
5(5d)-8 o) "H-NMR (CDCls) 6: 1.41 (3H, t, J = 7.1 Hz), 2.62
. (3H, s), 4.02 (2H, q, J = 7.1 Hz), 6.84 (1H, dd, J =
\/0\@6\ 8.9, 3.2 Hz), 6.97 (1H, d, J = 3.2 Hz), 7.47 (1H, d, J
_ ‘ = 8.9 Hz).
Br
5(5¢c)-9 OH TH-NMR (CDCly) & 0.98 (3H, q, J = 7.5 Hz), 1.18-
1.30 (1H, m), 1.42-1.59 (1H, m), 1.61-1.81 (2H, m),
1.98 (1H, br s), 5.10-5.15 (1H, m), 7.02-7.07 (1H,
m), 7.30-7.38 (2H, m).
Br
F
5(5d)-8 0 'H-NMR (CDCly) 8: 1.00 (3H, t, J = 7.6 Hz), 1.75
, (2H, td, J = 14.7, 7.6 Hz), 2.89 (2H, t, J = 7.3 Hz),
7.13-7.21 (2H, m), 7.32-7.37 (1H, m).
@A
F
5(5¢c)-10 OH TH-NMR (CDCly) &: 0.96 (3H, t, J = 7.3 Hz), 1.35-
1.54 (2H, m), 1.55-1.58 (1H, m), 1.63-1.77 (1H, m),
1.88-1.91 (1H, m), 2.31 (3H, s), 5.03-5.07 (1H, m),
714 (1H, d, J=7.8 Hz), 7.34 (1H, s), 7.41 (1H, d, J
/©\)Br\/\ = 7.8 Hz).
5(5d)-10 0 "H-NMR (CDCls) 5: 0.98 (3H, t, J = 7.3 Hz), 1.73
(2H, 1d, J = 14.7, 7.3 Hz), 2.35 (3H, s), 2.88 (2H, t, J
/d\A =73Hz), 715 (1H, d, J=7.8 Hz), 7.30 (1H, d, J =
7.8 Hz), 7.43 (1H, s).
Br




0 0B 1HNW (CDCI3) 6: 0.98 (3H, t, J = 7.3 Hz), 1.73 (2H, td, J = 14.7,
7.3 Hz), 2.35 (3H_s), 2.88 (2H t, J =7.3 Hz), 7.15 (1H d, J = 7.8 Hz),
7.30 (1H, d, J = 7.8 Hz), 7.43 (1H, s). 164 5(5c)-11 OH IN Br OCH3 ' H-NMR
(CDCI3) 6: 0.96 (3H, t, J = 7.3 Hz), 1687- 1.59 (2H, m), 1.61-1.82 (2H ),
1.92-1.97 (1H, m, 3.90 (3H s), 5.14-5.18 (lH, m, 6.82 (1H, d, J = 7.8 =
Hz), 7.17 (1H, d, J7.8 Hz), 7.30 (1H t, J 8 0 FE) 5(5d) 11 Q 0 Br OCH3
"H- NVR (CPDCL3)—5: 1. 00 (3H t I = = 14.9, 7.5
5oy 7 ) HNE H 136 0.96 (3H Hz), [1.37- ! :
H), 2.87°09H f, 1 =5 Ho), 3,;5‘2"24( ) & z(ﬁ gﬁf&li’gﬁiq,m) = 7.3 Hz), 6.95
(1H, d, J = 8.3 . H, $NU%E$%A@5HE)Hnn 66428, [Tl e 73] 5(5¢)-12
OH.Cl 110 Br 11- (CDCl 3)" 6} M7 g =78 H2.T “7*3 fﬂ 1.38-1.60 (2H,
m, 1.6 Brl.68-1.77 (1H, m, 1.99 (1H, d, J = 4.1 Hz),
5. 01- 5. J =8.7, 2.8 Hz), 7.43 (1H, d, J = 8.7
Hz), 7. D HNIR-(@2CIP5: ulookBHleri.lstz)l\WR_( CDCl 3) 6:1.00
(3H t @HtﬂJ‘11%78Hﬁﬁ&3®t9J= 2587, (2H, t, J = 7.5
Hz), 7. ‘E,,';')?(%%{ 735“6f5%”|‘—’|z‘), 7.52 (1H, d,
J= 9.2 15) " 6 i33(3H d J= 6.0 Hz),
1.33 ( 4 6]0 3HdJ:6O Hz), 1.94 (1H, d, J = 3.2
Hz), 4. (1HOCHy 21 (1H, nm), 6.67 (1H_dd., J = 8.7, 3.2 Hz),
7.14 (1H, d, J = 3.2 Hz), 7.37 (1H, d, J = 8.7 Hz).
[0123]
[Table 73]
5(5¢)-12 OH "H-NMR (CDCly) : 0.97 (3H, t, J = 7.3 Hz), 1.38-1.60 (2H,
m), 1.61-1.67 (1H, m), 1.68-1.77 (1H, m), 1.99 (1H, d, J =
C'\d\/\ .| 4.1 Hz), 5.01-5.05 (1H, m), 7.10 (1H, dd, J = 8.7, 2.8 Hz),
7.43 (1H,d, J = 8.7 Hz), 7.55 (1H, d, J = 2.8 Hz).
Br '
5(5d)-12 0 "H-NMR (CDCls) 8. 1.00 (3H, t, J = 7.3 Hz), 1.74 (2H, td, J =
14.8, 7.5 Hz), 2.87 (2H, t, J = 7.5 Hz), 7.25 (1H, dd, J = 8.5,
C'\@fu\/\ 2.5Hz), 7.32 (1H, d, J = 1.8 Hz), 7.52 (1H, d, J = 8.2 Hz).
Br
5(5¢)-13 "H-NMR (CDCls) 5: 1.33 (3H, d, J = 6.0 Hz), 1.33 (3H, d, J =
o) : 6.0 Hz), 1.47 (3H, d, J = 6.0 Hz), 1.94 (1H, d, J = 3.2 Hz),
\r OH | 4.504.59 (1H, m), 5.14-5.21 (1H, m), 6.67 (1H, dd, J = 8.7,
3.2Hz),7.14 (1H,d, J=3.2 Hz), 7.37 (1H, d, J = 8.7 Hz).
Br
5(5d)-13 . 0 TH-NMR (CDCl3) 5: 1.33 (6H, d, J = 6.3 Hz), 2.62 (3H, s),

4.49-4.57 (1H, m), 6.82 (1H, dd, J = 8.7, 3.0 Hz), 6.97 (1H,
YO : d, J=3.0 Hz), 7.46 (1H, d, J = 8.7 Hz).
Br

5(5¢c)-14 "H-NMR (CDCly) 0: 0.97 (3H, t, J = 7.3 Hz), 1.36-1.80 (4H,
m), 1.98 (1H, br s), 5.02-5.05 (1H, m), 6.85 (1H, dq, J = 9.9,
2.9 Hz), 7.30 (1H, dd, J = 9., 3.2 Hz), 7.46 (1H, dd, J= 8.7,
. F 5.5 Mz).
OH _
Br

5(5d)-14 0 "H-NMR (CDCl5) 6: 1.00 (3H,t, J=7.3 Hz), 1.74 (2H, td, J =
14.7, 7.3 Hz), 2.88 (2H, t, J = 7.1 Hz), 7.01 (1H, td, J = 8.1,
F\Cﬁk/\ 3.2 Hz), 7.08 (1H, dd, /= 8.1, 3.2 Hz), 7.56 (1H, dd, /= 8.7,
4.6 Hz).
Br
5(5¢)-15 "H-NMR (CDCLs) &: 1.62 (3H, d, /= 6.7 Hz), 2.48 (1H, dd, J

= 9.4, 55 Hz), 5.31-5.38 (1H, m), 7.01-7.13 (2H, m), 7.33-
7.36 (1H, m).
OH
Br :
5(5¢)-16 Journal of Organic Chemistry; English; 1993; 58, 3308 -
3316
OH
Br '




5(5d)-13 0 Br 'H
4.49-4.57 (1H, m,
Hz), 7.46 (1H d,
(3H, t, J
6.85 (1H, dq, J

dd, J =87 5.5

H

NVR (
6.82 (111,

J 8.7 Hz) .

é 9, 2.9 Hz),
HZ)

td_J = 14

CDCI3) 6:1.33 (6H, d, J =

.36-1.80 (4H, mies1.98 (1H b
5(5d) - 14 Q 0 Br

6.3
dd, J = 8.7, 3.0 Hz),
5(5c)-14 |'OH Br 11-1-
r
7.30 (1H, dd, J = 9.9,

- 1 NNR (CDCI3)

i f?l—l

HZ),

Hz). 5
2.48 (1H, d
7.33- 7.36 (1H

b2,
Spert7g "

(
d

Ch 7.
O, S
9.4, 5

m -~ 5@86c)-16 40

0B,

5 Hz) | 5. 31 5 38 (1H |n

H B Journal of Organic

.13(2H n,
ry; English;

1993; 58, 3308 - 3316 165 5(5c)-17 OH 11-1- NWR (CDCI3)
3.00 (1H, d, J

6 9 H) ,

74] 5Z5§§I§%5%]

dd, J
7.28-7.3

d1

J= 8.0 He),

II:J’I’I

10. 3 Hz),

30-5.36 (1H M,

5.55-5.61 (1H, m),
7.49 (1H, d, J= 8.0 Hz).

(1110CH B'1-1-NMR (CDCI3) 6: 1.62-1.65 (3H, ),
6.99 (1H dd,

J

1.61-1.7
7.24-7.3

1F77 1.89 (

05|1(

Jd'i 4. Ur)(+
189 Hzh- 28-7@t1|-|,@a|

5 (lH
[0124] [Tabl e

7
] st
.64 (3H, d, J
t, J = 8.

2. 43 (1H,

17.5, 8.9 Hz),

) = 8.3 Hz),

a)

Q“J
o
I

TH-NMR (CDCly) & 1.02 (3H, t, J = 8.3 Hz), 1.61-1.74
(1H, m), 1.77-1.89 (1H, m), 4.92-5.00 (1H, m), 6.81-6.90
(1H, m), 7.24-7.33 (1H, m), 7.43-7.51 (1H, m). Optical
purity: 99.9%ee

6-2

"H-NMR (CDCls) &: 1.01 (3H, t, J = 7.3 Hz), 1.64-1.77
(1H, m), 1.78-1.90 (1H, m), 2.01 (1H, d, /= 3.7 Hz), 5.00-
5.08 (1H, m), 7.00-7.08 (1H, m), 7.25-7.38 (2H, m).
Optical purity: 87.3%ee

6-3

TH-NMR (CDCly) &: 0.99 (3H, t, J = 7.5 Hz), 1.65-1.87
(2H, m), 1.90-1.94 (1H, m), 2.31 (3H, s), 4.94-5.01 (1H,
m), 7.13 (1H, d, J=7.8 Hz), 7.35 (1H, s), 740 (1H, d, J =
7.8 Hz). Optical purity: 90.1%ee

"H-NMR (CDCly) &: 1.01 (3H, t, J = 7.3 Hz), 1.64-1.77
(1H, m), 1.78-1.90 (1H, m), 1.99 (1H, d, J = 3.7 Hz), 3.90
(3H, s), 5.05-5.12 (1H, m), 6.83 (1H, d, J = 8.3 Hz), 7.16
(1H, d, J = 7.8 Hz), 7.25-7.33 (1H, m).

Optical purity: 92.8%ee

6-5

"H-NMR (CDCly) 5: 1.01 (3H, t, J= 7.3 Hz), 1.25 (1H, t, J
= 8.3 Hz), 1.59-1.75 (1H, m), 1.78-1.90 (1H, m), 2.42 (3H,
s). 5.05-5.11 (1H, m), 7.15 (1H, d, J = 7.3 Hz), 7.20-7.27
(1H, m), 7.36 (1H, d, J = 7.3 Hz). Optical purity: 99.8%ee

'H-NMR (CDCly) &: 1.01 (3H, t, J = 7.3 Hz), 1.62-1.74
(2H, m), 1.76-1.88 (1H, m), 4.92-4.99 (1H, m), 7.10 (1H,
dd, J=8.7, 2.8 Hz), 7.43 (1H, d, J = 8.7 Hz), 7.54 (1H, s).
Optical purity: 99.8%ee

6-7

OH

"H-NMR (CDCly) 6: 0.99 (3H. t, J = 7.3 Hz), 1.61-1.74
(1H, m), 1.74-1.86 (1H, m), 2.01 (1H, d, /= 3.7 Hz), 4.94-
5.00 (1H, m), 7.32 (1H, dd, J= 8.3, 1.8 Hz), 7.48 (1H, d, J
= 8.3 Hz), 753 (1H, d, J = 1.8 Hz). Optical purity:
89.1%ee

o
o

0

,e( 1-6.90 (1H, m,
purlty 99. 9%-



.64-1.77 (1H, 1,

0 OH Br 11-1-NWR (CDCI3) 6:1.01(3H, t, J =7.3 Hz), 1
1H, m, 7.00-7.08
1

2 )
78-1.90 (1H, m, 2.01 (1H, d, J = 3.7 Hz), 5.00- 5.0
1H, n), 7.25-7.38 (2H, n). Optical purity: 87.3%e
CDCI3) 6: 0.99 (3H, t, J = 7.5 Hz), 1¢65-1.87 (2H,
2.31 (3H, s), 4.94-5.01 (1H, m, 7.13 (1H d, J = 7.
7.40 (1H, d, J = 7.8 Hz). ical purity: 90.1%e 6-
(

- 6-
1.
(
( .90-1.94 (1H, m,
, 7.35 (1H, s),
OH Br O\/ETH-NI\/R
, 1.79- 90(1H m,
(3H, , , 6.83 (1H d, J
Hz), 7.25-7.33 (1H, m. Optical purity:
CDCI3) 6:1.01 (3H, t, J 7.3 Hz), 1.25 (1H,
, M, 1.78-1.90 (1H m, 2.42 (3H, s),
' = 7.3 Hz), 7.20-7.27 (1H, m, 7.36 (1H,
), 1.

Y@ 5, d57 9 okbr, m), %‘h‘ﬁz‘%ﬂ?ﬁ?ﬁ‘i‘@ﬂ 3) 6:
ey
OH

8 (1H

3 0 OH Br 11-1- NMR
Hz)

. 0

(CDCI3) 6: 1.01 (3H, t, J .3 Hz), 1.64-1.77 (1H

1.99 (1H, d, J = 3.7 Hz),
8.3 Hz), 7.16 (1H, d, J:

32 8%3e8 goiég OH Br
1 (

1

6-
n,
8
4
)
s), 5.05-5.12 (1H

)

MR (&R 5 (e
s(;z (1R)m), sl02-8.62 AH.88 7(22-FH33 (M. m), 4.382514. 99
8 Ppt F'PUW&W{E&H d, J =8.7 Hz), 7.54
dle 6-7 0C B' H—NI\/R( CDCl 3) 6: 0.99 (3H,
F1- Br74(1H M, 1.74-1.86 (1H, n') 2.01 (1H, d, J|= 3.7
: (1¢, m, 7.32 (1H dd, J 8.3, 1.8 Hz), 7.48 (1H, d,} J =
.| 6”@ 53 (1H, 1.8 Hz MB)ﬁﬁDiC@éﬂ Gﬁlt 738@ &%e‘“ UEMZE 1¢1§Tabl e
5% ﬁ&fﬂfﬁ 5|(111
QHzé 8 alpu % ,
8-1.92 (1H, 1.98-2. 03 . - .: (1H,
4-7.51 (2@ thical purlty 88 1%3e 6 9 O—| so

6-10 "H-NMR (CDCls) b: 1.00 (3H, t, J = 7.3 Hz), 1.62-1.73 (1H, m), 1.75-1.85
(1H, m), 1.93 (1H, d, J = 3.7 Hz), 2.24 (3H, s), 4.90-4.95 (1H, m), 7.20

6

n -

OH (1H, d, J= 10.5 Hz), 7.33 (1H, d, J = 6.9 Hz). Optical purity: 86.6%ee
Br '
7 "H-NMR (CDCl3) 5: 0.44-0.57 (3H, m), 0.59-0.66 (1H, m), 1.24-1.35 (1H,
R-isomer m), 2.06 (1H, d, J = 3.2 Hz), 4.64 (1H, dd, J = 7.6, 3.4 Hz), 7.12-7.17
(1H, m), 7.33-7.37 (1H, m), 7.54 (1H, dd, /= 8.0, 1.1 Hz), 7.62 (1H, dd, J
= 8.0, 1.8 Hz). Optical purity. 99.5%ee
OH '
Br
7 _ v "H-NMR (CDCl) &: 0.44-0.57 (3H, m), 0.59-0.66 (1H, m), 1.24-1.35 (1H,
S-isomer m), 2.06 (1H, d, J = 3.2 Hz), 4.64 (1H, dd, J = 7.6, 3.4 Hz), 7.12-7.17
H (1H, m), 7.33-7.37 (1H, m), 7.54 (1H, dd, J = 8011Hz)762(1H dd, J
= 8.0, 1.8 Hz). Optical purity: 98.9%ee
OH
Br
8 "H-NMR (CDCl) 8: 1.25 (3H, t, J= 7.3 Hz), 1.44 (3H, d, J = 6.5 Hz), 2.50

A | (M. 4, J = 43, 26 Ha), 257-261 (2H, m). 276 (1H. t J = 43 Ha),

o O | 2.82:2.97 (2H, m), 3.12-3.21 (24, m), 3.58 (1H, dd, J = 11.2, 2.6 Hz),
415 (2H, q, J = 7.1 Hz), 4.79 (1H, q, J = 6.5 Hz), 7.14 (1H, d, J = 2.3

Hz), 7.22 (1H, dd, J = 8.6, 2.3 Hz), 7.39 (1H, d, J = 8.0 Hz).

CO,Et

8-2 i 'H-NMR (CDCly) &: 1.24 (3H,t, J= 7.3 Hz), 1.44 (3H, d, J= 6.3 Hz), 2.50

/\<‘ (1H, dd, J = 4.6, 2.6 Hz), 2.55-2.59 (2H, m), 2.77 (1H, t, J = 4.6 H2),
o 0O 2.91-2.95 (2H, m), 3.15-3.22 (2H, m), 3.61 (1H, dd, J = 10.6, 2.0 Hz),
413 2H,q, J=7.3 Hz), 479 (1H, q, J=6.5 Hz), 7.08 (1H, d, J= 8.3
Hz), 717 (1H, dd, J=8.3,2.3 Hz), 7.44 (1H, d, J= 2.3 Hz).

CO,Et

83 H-NMR (CDCR) 6. 1.26 (3H, &, J = 7.4 Hz), 1.42 (3H, d, J = 6.3 Hz),
A | 158164 (2H, m), 168-1.74 (2H, m). 235 2H,t J = 72 Ha), 2.48:2.50
o O | (1H, m), 2.58-2.65 (2H, m), 2.74-2.77 (1H, m), 3.11-3.18 (2H, m), 3.55-
3.58 (1H, m), 4.13 (2H, q, J = 7.4 Hz), 4.75 (1H, q, J = 6.3 Hz), 7.12 (1H,

cl : d, J=2.3Hz), 7.20 (1H, dd, J = 8.6, 2.3 Hz), 7.38 (1H, d, J = 8.0 Hz).

CO,Et

[0126]



B 1H NVR ( CDCl 3) 6100(3H t, J= 3Hz'), 1.59-1.71 (1H, m, 1.74-1.85
(1H m, 1.97 (1H d, J = 3.7 Hz), 4.90-4.95 (1H m, 7.35 (1H, dd, J =
9.6, 7.3 Hz), 740(1H dd, J= 115 8.3 Hz). Optical purity: 87.2%e 6-10
OHO B 11-1-NWR (CDCI3) 6:1.00 (3H, t67J= 7.3 Hz), 1.62-1.73 (1H, m,
1.75-1.85 (1H, m, 1.93 (1H, d,.J = 3.7 Hz), 2.24 (3H, s), 4.90-4.95 (1H,
m, 7.20.(1H, d, J= 10.5 Hz), 7.33(1H, d, J= 6.9 Hz). Optical purity:
86. 6%e 7 R-isoner V 0 C]—I Br 1H-NWR (CDCI3) 6: 0.44-0.57 (3H, m, 0.59-0.66
(1H, m, 1.24- ,206(1HdJ '32Hz)464(1H dad, J =
7.6, 3.4 H7 &T?‘g’lé% HH—m) 3 ZDC375 R R 'HJ’—74H25“?24J(3H’ 8.0,
1.1 Hz),| 7.62(1H, . 0, Hdﬁ); |1<zza 82H; imf, Y.47-99. (b /@gz% 33 i somer
V 110 . |0 B 11-9 < gzgg 4 1H F%meo 2"5913%166179 ime)n’),
1.24-1.35 (1H, 1 §3&s i 021 g‘,gm, HymL7eEEldd 4
Hz), 7.212-7.17 Y(1H 1.1 Hz),
7.62(1H,| dd, J 8. 'cal purlty 98 9%3e8000CI COZEt
11- | - NVRH£BEH3) 3 5. G 2. 50
(1H, dd,| J = 4.4 ”168117(12#1 m 71- 4161 Sl,lzi,47:ts1 (tH, m 455’32d2|2),
2.92-2.97 (2H, 7 (259 2 1{' m). d zi ?}32 g*l‘jj%) 4.15
61 Hq 455 (1
(2H, g, J =7.1 Ha), 71 3- 719772 (4H 57( hiz) ,
7.22 (1H, dd, J= 39 (1H, d, J=8.0 : a 000 COREt
1H—NI\/R(CDCI3) 6: 73Hz) 1.44 (3H, d J:63Hz) 50
(1H, dd, =46 T nR‘(ﬁm'ls)&'hOO(éH{U =y 12 a3k, rJ‘*?'PH) )
2.91-2.95 (2H, 71 21 1,83 ggﬁz_w) 1H63du1§mﬂ£%04£0 (EgijzmzzgaHp), 4.13
(2H, q, J = 7.3 gé M d3 hz)
7.17 (1H, dd, J% Gl ks = 0l 7 ﬁrﬂz § 066> d™ eopE
11-1-NVR (CDCl 3) J = 4Hz) 142(3H d, J:6.3 Hz) ,
1.58-1.64 (2H, 1 n, 235(2H t, J—72Hz) 2.48-3.50
(1H m, 582 THNWR (C8dT) & 3-
3.58 (1H, m, 4. : 11Hz146§141 @510-‘(%21159 (th|7m)1Ji1 67931l-Hm) 24;7(;&2 (1H,
—_ b m
d, J= 2.8 H), mﬁaﬁ 2R ) 13.62 (1 dthl Efe 4.132 ,q,‘ﬂz)'
[0126] {167 7.1 Hz), 464 (1H, dd. J = 8.9, 3.0 Hz), 7.08 (1H, d, J = 8.3 Hz), 7.16
(1H, 1, J = 4.1 Hz), 7.40 (1H, s).
8-8 "H-NMR (CDCly) 5. 0.94 (3H, t, J = 6.0 Hz), 1.26 (3H, 1, J = 7.0 Hz),
1.32-1.44 (1H, m), 1.50-1.57 (2H, m), 1.72-1.79 (1H, m), 2.49-2.50
(1H, m), 2.57-2.62 (2H, m), 2.73-2.76 (1H, m), 2.88-3.01 (2H, m),
3.11-3.17 (2H, m), 3.56-3.61 (1H, m), 4.15 (2H, q, J = 7.0 Hz), 4.62-
o™ | 465 (1H, m), 7.14 (1H, s), 7.21 (1H, d, J = 8.3 Hz), 7.36 (1H, d, J =
O | 8.3Ha).
Cl
CO,Et
8-9 "H-NMR (CDCl;) 0: 0.94 (3H, t, J = 6.6 Hz), 1.18-1.30 (1H, m), 1.28
(3H, t, J = 7.1 Hz), 1.33-1.48 (1H, m), 1.50-1.62 (1H, m), 1.70-1.80
(1H, m), 2.50 (1H, dd, J = 5.0, 1.4 Hz), 2.56 (2H, t, J = 8.5 H2), 2.75
(1H, t, J = 3.9 Hz), 3.00-3.08 (1H, m), 3.08-3.19 (3H, m), 3.59 (1H, d,
o ™~1 J =92 Hz), 418 (2H, q. J = 7.1 Hz), 4.67 (1K, dd, J = 8.7, 3.2 Hz),
o 7.8 (1H, t, J = 7.8 Hz), 7.28 (1H, d, J = 7.8 Hz), 7.35 (1H, d, J = 7.8
Hz).
cl CO,Et
[0127]
[Table 77]
8-10 "H-NMR (EDCl;) 6: 1.28 (3H. t, J = 7.3 Hz), 1.45 (3H, d, J =
A~ 274,375 (1H.m), 3.07 (-t 4 = 6.3 Hz 53521?93‘1'3 @
Sd4-2. , m), <. , L J= 0. Z
© o m), 3.21 (1H, dd, J = 11.2, 6.2 Hz), 3.59 (1H, dd, J = 11.2,
3.0 Hz), 4.17 (2H, q, J = 7.3 Hz), 4.83 (1H, q, J = 6.3 Hz),
7.20 (1H, t, J = 7.7 Hz), 7.29 (1H, dd, J = 7.7, 1.3 Hz), 7.39
Cl : (1H, dd, J= 7.7, 1.3 Hz).
CO,Et :




[Table 76] 8-4 11-1-NMR (CDCI3) 6: 0.99 (3H, t, J = 7. Hz), 1.24 (3H, t,
J=7.1H), 1.56-1.70 (1H, n), 1.72-1.82 (1H n), 2.47-2.51(1H, rr)
2.51-2.63 O (2H, ), 2.73-2.78 (1H n), 2.86-3.00 (2H, n), 3.13-3.19 (2H,
m, O 41101 CCREt 3.59-3.65 (1H, m),1ds 09-4.17 (2H, m), 4 54- 4. 58 (1H, m,
7.08 (1H, d, J=8.4 Hz), 7.17 (1H dd,-J = 8.4, 2.1 Hz), 7.40 (lH d, J= 2.3
Hz). 8-5 1HNWR (CDCI3) 6: '0.97 (3H t, J = 7.3 Hz), 1. ( t, J =71
HZ), 185§ ] 71(1H rﬁ 1.71-1 84 (1H m- ?C|A7 2 ';.1(1H7 ? :.'?J? 62
(2H, m, *2173-2 n, 2. 86- 3. 04 (7'2?:?&)1 n?z%?ﬁ]’z%gém ¢, 1.9
3.56-3.61 (1H, g; , J = 7. }4Hz+)z),28$355(2 1rH31dd21 (@H, m)%ﬁﬂ( 5.0
Hz), 7.13-7.16 L1650, 23 (1H, SZHzp 147 r:g yggﬁw Hd, J = COREt
8-6 11-|I- NVR ( : 1.00 (3H, t, 3@5"?"’3683}6 ?'{ %@" R O
H), 1.62-1.8 002, 45-2.63 (3H M, 2. 70 2.81 (1H m, 2 9843. 10
| "
8-12 | "H-NMR (CDCl;) 5: 0.98 (3H, t, J= 7.3 Hz), 1.25 (3H, t, J =
F SN 3 biz) 2 555 50 GH ) 278 (IH t 1= s by
=0.0, 2.3 NZ), £.90-2. , M), £. T LJI=4.4012),
0/\4 2.84-2.98 (2H, m), 3.08-3.17 (2H, m), 3.62 (1H, dd, J =
. 13.8, 5.5 Hz), 4.14 (2H, q, J = 7.1 Hz), 4.52-4.56 (1H, m),_

CO,Et

6.96 (1H, dd, J = 11.5, 7.8 Hz), 7.22 (1H, dd, J = 11.5, 8.5
Hz).




0--1 0°(1H, m), 3.10-3.22 (3H, m), 3.56-3.62 (1H, m), 4.18 (2H, g, J = 7.1
Hz), 4.59 (1H, q, J = 6.4 Hz), 7.18 (1H, t, J = 8.0 Hz), 7.25-7.31 (1H m,
7.34 (1H, d, J= 7.8 Hz). C O®REt 8-7 11-1-NMR (CDCI3) 6: 0.94 (3H t,
J=6.6 H), 1:24 (3H, t, J = 7.1 H)1eo 1.34-1.46 (1H, m), 1.52-1.59 (2H,

n), 1.71-1.79 (1H, 'm), 2.48 (1H, d, ~J= 4.6 Hz), 2.55-2.60 (2H, m), 2.76
1H t, J = 3.7 Hz), 2.88-2.97 (2H Cl 010<1 n), 3.11-3.17 (2H, m), 3.62
1H dd, J =.14.2, 6.0 Hz), 4.13 (2H, .q, J= 7.1 Hz), 4.64 (1H dd, J = 8.9,
0 Hz), 7.08 (1H, d, J = 8.3 Hz), 7.16 0 (1H, t, J=4.1 H), 7.40 (1H,

). CIQEt 8-8 111-NMR (CDCI3) 6: @MY 3H t, J = 6.0 Hz), 1.26 (3H, t,

(
(
- 3.
s

J = ), .1.32-1.4 0- 2 1.79 (1H,
2. 49- g¥ (1B CH?P09“§7£%VB§9(§?P g?liﬁw%ég Fgég%iﬁ %5 %3, §8(3 01?;H
Uz 3 llharmacéutkcgzlyBaggegtgé élgglg)thér%gf(ZH. 9 J =70 H), 462

R2a

e _
o 1O

[in the formula, each substituent group is defined as
follows.

A: a single bond, a Cl-C6 alkylene group, or a
phenylene group which may be substituted by R

R': a hydrogen atom, a halogen atom, a cyano group, a
Cl-C6 alkyl group, a Cl-Cé6 alkoxy group, a halogeno Cl-C6
alkyl group, or a halogeno Cl-Cé6 alkoxy group '

D: a single bond, an oxygen atom, or a sulfur atom

R*® and R?®: the same or different from each other, a
hydrogen atom, a halogen atom, a cyano group, a Cl-Cé alkyl
group, a Cl-Cé alkoxy group, a halogeﬁo Cl-C6 alkyl group,
or a halogeno Cl-Cé6 alkoxy group

R32 and R*®: the same or different from each othér, a
hydrogeh atom, a halogen atom, a cyano group, a Cl-Cé alkyl
group, a Cl1-C6 alkoxy group, a halogeno Cl-Cé6 alkyl group,
or a halogeno Cl-Cé6 alkoxy group

R? and R’: the same or different from each other, a



4.66 (1H, J =

So 8.3Hz). -CI  COREt 8-9 111-NMR (CDCI3) 6: 0.94 (3H, t, J = 6.6 Hz),

1.18-1.30 (1H, m, 1.28 (3H t, J = 7.1 Hz), 1.33-1.48 (1H m, 1.50-1

(1H m, 1.70-1.80 (1H m, 2.50 (lkpodd, J = 5.0, 1.4 Hz), 2.56 (2H t
8.5 Hz), 2.75 (1H t, J = 3.9 Hz), 3.00-3.08 (1H n), 3.08-3.19 (3H

n), 3.59 (1H d, 100--'. "(-10 J = 9.2 M), 4.18 (2H, q, J = 7.1 Hz), 4.

(1H' dd, J = 8.7, 3.2 Hz), 7.18 (1H, t, J = 7.8 Hz), 7.28 (1H, d, J= 7.8

M, 7.14 (1H s), 7.21 (1H d, J = 8.3 Hz), 7.36 (1H, d,

7.35 §&régeh gtom,'g haft%en a%om,cggEg c1L8%ZZlk§Ia8E%uET]

or R* and R’ are bonded to each other to form a C2-C6
alkylene grQup

R®: a halogen atom, a cyano group, a Cl-Cé alkyl group,
a Cl-Cé6 alkoxy group, a halogeno Cl1-Cé6 alkyl group, or a
halogeno C1-C6 alkoxy group

| m: an integer of 0 to 6

Z: a carboxy group, -SO,NHR?, or a tetrazolyl group,

and

R’: a hydrogen atom or a C1-Cé6 alkyi group] .

2. The compound according to Claim 1 or a
pharmaceutically acceptable salt thereof wherein R

represents a hydrogen atom or a methyl group.

3. The compound.according_to Claim 1 or 2 or a
pharmaceutically acceptable salt thereof, wherein R?® and
R?®, which are identical or different from each other,
represent a hydrogen atom, a fluorine atom, a chlorine atom,
a cyano group, a methyl group, a methoxy group, an ethoxy

group, a trifluoromethyl group, or a trifluoromethoxy-group.

4. The compound according to any one of Claims 1 to 3 or
a pharmaceutically acceptable salt thereof wherein R* and

R*®, the same or different from each other, represent a

“hydrogen atom, a fluorine atom, a chlorine atom, a cyano

group, a methyl group, a methoxy group, an ethoxy group, a



8-10 11-1-NWR (CDCI3) 6: 1.28 (3H, t, J= 7.3 Hz), 1.45 (3H, d, J= 6.3 Hz),
2.51 (1H, dd, J =5.0, 2.8 Hz), 2.53-2.59 (2H, m, 2.74-2.78 (1H, m, 3.07
(1H, t, J =8.3 Hz), 3.11-3.19 (2H, m, 3.21 (1H, dd, J = 11.2, 6.2 Hz),
3.59 (1H, dd, J= 11.2, 3.0 Hz), 4.17 {2H, q, J = 7.3 Hz), 4.83 (1H, q, J =
6.3 Hz), 7.20 (1H, t, J = 7.7 Hz), 7.29 (1H, dd, J= 7.7, 1.3 Hz), 7.39 (1H,
dd, J= 7.7, 1.3 Hz). 168 8-11 0-...4 0 CCQEt 11-1-NMR (CDCI 3) 6: 0.99
(3H, t, J = 7.3 Hz), 1. 26(3H t, J =7:1 1.58-1.79 (2H, n) 2.45-2.59
(3H, m, 2 - 3.13-3.21 (2H, m,
3.62 (1H° fleJ(Qr%“ezﬂ?HQ) 910‘191 (C}z‘ﬁaq nglz ém*?t}il?g?% BO°FRH, dd J =178,
5.0 Hz), 6.67-6.73 (1H, m, 6.97 (1H d, J= 0 1 FE) 8-12 0..,---70 .
CO2Et 11-1-NWMR (CDCI3) 6: 0.98 (3H, t, J = 1.25 (3H, t, J=7.1
Hz), 1.59-1.6 6 3 Hz),
2.55-2. 585(2H8N(n§%2r@ %d §c&o§&311(gl'ﬁon1 "298 ;bégg?%l T3 8o %9 3.17
(2H m, égﬁﬁ%ﬁﬂéée&gﬁcélfy]é%é% @%gﬁétéalé'éﬂefgbk ﬁhegern7Rﬂ-iﬂa
4.52-4.56 (1H m, . 6. J) J= 11.5, Hz), 7.22 (1H, dd, J= 11.5,
8.5 Hz). Rr® rk@geseﬁkAbMEhylAgQQm@Qund havi ng the fol |l ow ng Fornula (I') or a
pharmaceutically acceptable salt thereof: R3' R5 R4 RR2aR6 . _ R31) R2bC)N
.OHA -D( 6Z (I) TJ[in the fornmula, each substituent group is defined as
fol | ows. A. a single bond, a 01-06 al kyl ene group, or a phenyl ene
group which mlihdecoubstnd redobyimil to anyRineachydtagea at bm 4aohal ogen
atom a cyano group, a 01-06 al kyl group, a 01-06 al koxy grou a hal ogeno
01- 06 al k§/|PhpBRrewriE hhy RERPARES i KoxyhgFoeh weaeénnaf)ea%nd an
oxygen atagm or a sulfur atom R2a and R2b: the same of different from
each ot hét, T&PEFEEHTe R atdhY 8 Kal98g&% -at om a cyano group, a 01-06 al kyl
group, a 01 06 al koxy group, a hal ogeno 01-06 al kyl group, or a hal ogeno
01-06 alkoxy group R3a and R3b: the sane or different from each

other, ydr agen @ér&%uﬁdhgé&gz‘?@b@ A ﬁgyggg Q%OHEalﬁsoi 08 gl 5%1 gr oup,

a 01- 06 al koxy 'gr oup, hal ogeno group, or hal ogeno
alkoxy gré“ﬁharmaceutlcally acceptable salt thereof wherein m is 0

or 1.

8. The compound according to any one of Claims 1 to 6 or
a pharmaceutically acceptable salt thereof wherein m is 2

to 4.

9. The compound according to any one of Claims 1 to 8 or
a pharmaceutically acceptable salt thereof wherein A is a

single bond.
10. The compound according to any one of Claims 1 to 9 or
a pharmaceutically acceptable salt thereof wherein D is a

single bond.

11. The compound according to any one of Claims 1 to 10



R4 and R5: the same or different fromeach other, a 170 hydrogen atom a
hal ogen atom or a Cl-C6 al kyl group, or R4 and R5 are bonded to each
other to forma C2-C6 al kyl ene group R6: a hal ogen atom a cyano
group, a Cl-C6 al kyl group, a Cl-C6 ah#exy group, a hal ogeno Cl-C6 al kyl
group, or a halogeno Cl-C6 al koxy group m an integer of O to 6 Z: a
carboxy group, -S2NHRz, or a tetrazolyl group, and Rz: a hydrogen atom or
a Cl-Co6 al kyl group] 2. The conpound according to Claim1l or a
pharnaceutlcal acce table alt thereo e n Rl represents a hydrogen
Do or s het KA BHOtBE L6 L Fhel ST ARt ASEoT A HGL £T P ARAFEROE S50r o
pharnaceutlcall acceptable salt thereof, wherein R2a and R2b, which are

i denti cal® %%%r%ﬁ “¥tom each ot her, represent a hydrogen atom a

- fluorine aton1 a chlorine atom a cyano group, a nethyl group, a nethoxy

- group, an ethoxy group, a trifluoromethyl group, or a trifluoromethoxy
group. 12 ThergomponnduaGCardbngile 80Yanpeodt Cratmeiste 2o

o
pharmaceutically acceptable salt thereof erei n R3a and R3b, Ee same or
differentofromeachaothelcal BPres télbt'é!dé99€ntﬁé9§bfawfne9@!’ihn§6 atom a
chlorine atom a cyano group, a nethyl group, a nethoxy group, an ethoxy .
group, a rdgdetents uoroeehiyl ggswpipor oinacthyil gosapet hoxy group. 5. The
conmpound according to any one of Clainms 1 to 4 or a pharnaceutically
acceptabl e salt thereof wherein R4 and R5 represent nethyl groups. -6. The
conpound accordlng to any one of Clains 1 to 4 or a pharnmaceutically
accept abl B3sald chepeerdwpeterre®RAfapm Rier épléswhngaareuhnybPéne group. 7.
The conpound according to any one of Cains 1 to 6 or pharmaceutically
acceptabI%O%%9¥n@%er%6faWh%é%mﬁp?ﬁﬁ%ﬂ%ﬂ%ﬁ gcceptalrhe gakpotiRgraeéerding to

any one of Ca har ica ept bIe aIt t her eof
wherein mis 2 T 21[ ?5 ?ﬁé?&g gagp ég é ﬁbg¥§ g 3 oﬁ@ P €rains 1 to 8
or a phar tlcah acce salt threof wherein A is a single bond.
10. The dpnpouﬁaﬁac%%? kﬁ%ﬁQP f"Clainms 1 to 9 or a

phar mace single bond. 11.
The conng%%P$ ﬁg}?%ygh§ﬁ¥ﬁ%éﬂ$£§¥ pF@E%S%gC16&§?72 or a
pharnaceutlcalhy{@cpepppbie{pgiﬁ iﬁefgfi (yhergi Aydrbsin-¢anRAXY - group. 12
The conpound according to any one of aine 1 to 11 or a- pharmaceutically
accept abl @1 sap tmé ey Befopdner iyl Fenikepresents a nethyl group or an et hyl
group. 13. A conpound selected fromthe follow ng group of conpounds, or a
phar maceutydadt yp aseebl ey petstay 1] piet @dfbutanoic acid,

3-{2-[ (1R -1-{[(2R) - 3- ([ 1- (2, 3- di hydr o- 1H i nden- 2-

y1) - 2- net hyl prdpabt 2Ryt ]ahi (o)} 23— hjtr 60Xy prophyioxy LBt hgHiEphenyL) pr opanoi ¢
aci d, . 4-(2-[(1R)-1-{[(2R)-3-1[ 1- (2, 3-di hydr o- 1H i nden- 2-

yl)-2- net%ymiﬁhxk@FQP@@1%ﬂﬁl&ﬁm§PO}U@hhM@p@épyr?nylexhyﬁ}phehyBrbutan0|c
aci d, [ (1R) - 1-{ (2R) 3-111-(2, 3-di hydro-1H i nden-2-y1)- :

2- met hyl pP%‘pléﬁlhzlS/}P?%\Hn T CRLPR%Y b pﬁl%ﬂp%]oxyr et hy1] - 3-

nmet hyl bi phenyl

3-{2-[(1R)-1- 1%(&% 2%{1 St RSy [Tt bl1421 Aagibydro-15- inden-2-

)éll)’retzh;r:stp%hy -p OIPeatnh 2%%1:%8&% n?' yf] ab Prgc?f(yfl Oyéfré%ﬁ”r&to{/‘ﬂ Jny}ethyl] -

{2-[(1 &- 1Hi nden- 2-
yl)-2- et y pr %%Eﬁiﬁx E '% %-é% %ﬁoxypropyl]oxylethyl]
met hyl phenyl p p —o-
3-{2-[(1R) - 1- {%( bRy %Flﬁf?g%% Tydt 621 1 penn garo-tH-inden2
y1) - 2- met wp:fQ@@qﬁwnyi&pmnplyﬁrehmr@w@rwaf&ﬁagﬂﬂ@wy] ;bxy}ethyl]-
4- et hyl phenyl | propanoic acid, 173
2-[ (1Ry- ﬂe{kﬁﬁﬂ;@eﬁyl{ﬁrcﬁﬁan’ﬁom hyett®; 1H i nden- 2- .
y 2- met hyl propan- 2-yl ] am nol - 2- hydroxypropyl]oxylethyl]
uor ophenyl BptopahbRe-&el (2R) -3-{ [1-(2, 3-dihydro-1H-inden-2-
[(IR)-1-{[(2R)-3- ([ 1- (2, 3- dlhydro 1H i nden- 2-
2- met 1) p2vp%mh,\?lgmmn%}ylzlmm@kyprpwr?:@xgrepml@xy}ethyl] -
| uor ophenyl | pr opanoi ¢ aci d,
2-[ (1R =me Ty DRy emy Y [ nropam iy e b 1H- i nden- 2-
y1) - 2- et hyl pr opan- 2- yl ] ami nol - 2- hydr oxypr opyl ] oxyl et hyl ] -
| uor ophenyl | propanoi ¢ aci d,
2-[ (1R -1-{[(2R) -3-{[ 1- (2, 3-di hydro- 1Hi nden- 2-
y 2- met hyl propan- 2-yl ] am nol - 2- hydr oxypr opyl ] oxyl et hyl | -
trifluoromethyl)phenyl!| propanoic acid,
2-[ (1R -1-{[ (2R -3-{[ 1- (2, 3-di hydr o- 1H- i nden- 2-
2 nethylpropan 2 yI]anlnoI 2 hydroxypropyl]oxylethyl]

oy o o o

3-
5
3-
3-1
1)-
6-f1
3-{2-
yl1)-
5-f
3-{
1)-
A-f
3-1
1)-
6- (
3-{
1) -

y



-[(IR) -1-{[(2R) -3-([1- (2, 3-di hydro- 1H-i nden- 2-
- yl'nethyl) cycl opropyl ] am nol - 2-hydr oxypr opyl ] oxyl et hyl ] - 3-

met hyl bi phenyl - 4- car boxyl i ¢ aci d, -
5-{2-P1R)-1-{[(2R)-3-1[ 1- (2, 3- dlhydroiib+|nden-2-
y1)-2-nethy|propan-2-yl]aninol 2- hydroxypropylioxyl et hyl ] phenyl | pent anoi c
acid, . 3-{2-[(1IR)-1-{[(2R) -3-{[ 1- (2, 3-di hydro- 1H i nden- 2-
yInethyl)cyclopropyl]anlnoI 2- hydroxypropyl]oxylethyl]phenylIpropan0|c

sg;dZ nethylpr pé%K%R%B% i¥ gR%§§hyd}6§26?og E?g;@;ﬁfgygﬁ%%e% -2-

et _PEDL RORRIB 580 Hif e 2 pygageyeropya oxy ey
Y1) 2- met byt i opagn2nyl | aEbaohs fhydi xypr oPyl T oxyj ethyl] -

5- quoropheny propanoil ¢ aci d

3 {2 1(1R-1-{B¢ 11 (2328} bydy p11hkj Ad i
yl) - 2- nethylprgpgg?£31§§a%1ﬁé$?§ h§d$g§yg?ogy§?3§§r§t%§|f“de“ 2

6-f | uor opfienyb lpeopanprépastdryllamino}-2-hydroxypropylloxylethyl]-
3-{2-chloro-6-[ (1R -1-{[(2R) - 3-{[1- (2, 3-di hydro- 1H nden-2-y1) - 2- nethylpropa
n-2-yl ] anbnblu@robienpkypropyghddzybeidyl ] phenyl | propanoi ¢ aci d,
3-{2-[ (1R -1-{[(2R) - 3-{[ 2- (2, 3-di hydro- 1H i nden- 2-

yl)-1,1- dineth?kéﬁhyl}Bhrhoﬂ{22Ryd8okyérdﬁyB}dxywﬁm@piﬁri®den 2=
nethoxyphenyllprogan0|c acid

3-. {2-[ (1R} 12¢peoRy BT oP20( 2~ Bl HrRiBP d- 2 FhyAgeyRropyl] oxylethyl] -
yl)-1, 1-di hyl et m nol hydr oxypr opyl ] oxyl et hyl ] - 6-
ethoxypheﬁgfibzaaahév§féerapan0 ¢%actd,

3-12-[(1R) - 1- { L( - 2= dro- 1H.i nden: 2- .

J1) -1 1-d) mot byt SCRYIE Rt hot 132Ry P ko BT OBy Pl BAYPEERy I pden-2-

fl - 6- h 4 f
R R e i R ek e TR i b Faln e Tl
use as a éa|EkyﬂlﬁSEsﬂéeﬁy§Pb§899l?bropé501é phagrmaceutical conposition
whi ch conprises the conpound according to any one of Clains 1 to 13 or a

pharmaceuti cal By (acgepkabhe sabk)theyeot (as3an;aitieet-ive ig@ponent. 175
'16. The pharmaceutical conposition accordlng to aim15, for use as a

cal ci um r eTepp ohe8RLAFOBPSH-2-1T] alibRophar Raaeukiypabpyanpeasi)kicag1accor di ng
to daim1l15, for use for treatnment or prevention of a disorder associated
Wi t h abnobmétrbbheooomathet abhboykdstapaseicl8cidie phar maceuti cal
conposition according to Claim 17, wherein the disorder associated with
abnor mal- bone 8/ -hi(AB) al-horkeBstasil $1r42hypdpavdrhyldi-dinsien-ést eosar cony;
periodontitis; bone fracture healln? deformative arthritis; rheumatoid
arthrltlsYlmﬁﬁéfléCMFé@E§@PYﬁbﬁ%%9P hg pBY € BPEERT aPEY ARSI tAYddcidat ed wit h
mal i gnant tupor. and bo cfure healln%r or osteoporosis. 19. The

a

pharnaceuE?EQVlébﬁﬁﬁgyEeéncgEEBFX}ﬁﬁ £61€rai m 17, .wherein the disorder
[ 20.
| Zf;@f'hﬁéeof““ BT 601 RG LBoRE hEt A0 PEmLuRi(En T §S§%§#§c—{1§r fi%t :"p ré;ﬁgf an
15
e ectlveyg n&egﬁﬁ%ga?gggr%a§§Egh%ﬁgac9npOS|t|on escribed in aim IS

adm ni ste of preventing or treating
OSt90p0r0ﬁ&§r$@&ﬁ90b§l?5§§?@%ﬁ§l?%Heh?lﬁ%?Btéﬂo?%fg%&ﬁve amount of the 176

phar maceuti cal conp03| I oh descCri aim15is adhinistered to a
manmal . 3-{2-[(1R)-1-{ [ (2R)-3-{[1-(2,3-dihydro-1H-inden-2-
_ylmethyl)cyclopropyllamino}-2-
hydroxypropyl]loxylethyl]lphenyl}propanoic acid,
3-{2-[(1R)~-1-{[(2R)-3-{[1-(2,3-dihydro-1H-inden-2-
yl)-2-methylpropan-2-yl]lamino}-2-hydroxypropyl]oxylethyl]-

6-methylphenyl}propanoic acid,
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3—{2—[(1R)—1—{[(2R)—3—{[1—(2,3—dihydfo—lH—inden—2—
yl)-2-methylpropan-2- yl]amlno} -2- hydroxypropyl]oxy}ethyl]
5- fluorophenyl}propan01c acid,

3-{2-[(1R) -1~ {[ -3-{[1-(2,3~dihydro-1H-inden-2-
yl)—2—methylpropan—2—yl}amino}—Z—hydroxypropyl]oiy}ethyl]f
6-fluorophenyl }propanoic acid, _

3—{2—chloro—6—[(lR)—1¥{[(2R)—3-{[1—(2,3—dihydro—lH—
,inden—Z—yi)—2—methylpr6pan—2—yl]amino}—2—
hydroxypropyl]oxy}ethyl]phenyl}propanoic acid,

3—{2—[(1R)—1f{[(2R)—3—{[2—(2,3—dihydro—1H—inden—2—
yl)—l,l—dimethylethyl]émino}-2—hydroxypyopyl]oxy}propyl]—6f-
methoxyphenyl}propanoic acid,

3—{2—[(1R)—1—{[(2R)—3—{[2;(2,3—dihydro—lH—inden—2—
yl)-1,1-dimethylethyl]amino}-2- hydroxypropyl]oxy}ethyl]—6—
ethoxyphenyl}propan01c ac1d

3-{2-[(1R)-1-{[(2R)-3-{[2-(2,3-dihydro-1H-inden-2-
yl)—l,l—dimethylethyl]amino}—Z—hydroxypropyl]oxy}ethyl]— -

fluoro-6-methoxyphenyl}propanoic acid.

14. The compoﬁnd according to any one of Claims 1 to 13
or a pharmaceutically acceptable salt thereof, for use as a

calcium receptor antagonist.

15. A pharmaceutical composition which comprises the
compound according to any one of Claims 1 to'l3 or a
pharmaceutically acceptable salt thereof as an effective

component.
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16. The pharmaceutical composition according to Claim 15,

for use as a calcium receptor antagonist.

17. The pharmaceutical composition according to Claim 15,
for use for treatment or prevention of a disorder

associated with abnormal bone or mineral homeostasis.

18. The pharmaceutical composition éccording to Claim 17,
wherein fhe disorder associated with abnormal bone or
‘mineral homeostasis 1s hypoparathyroidism; osteosarcoma;
periodontitis; bone fracture healing;‘deformative
arthritis; rheumatoid arthritis; Paget's disease; humoral
hypercalcemia syndrome associated with malignant tumor and

bone fracture healing; or osteoporosis.

19. The pharmaceutical composition according to Claim 17,
wherein the disorder associated with abnormal bone or

mineral homeostasis is osteoporosis.

20. A method of improving bone metabolism which is
characterized in that an effective amount of the
pharmaceutical composition described in Claim 15 is

administered to a mammal.

21. A method of preventing or treating osteoporosis which

is characterized in that an effective amount of the
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pharmaceutical composition described in Claim 15 is

administered to a mammal.



