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| NDANYL COVPOUNDS * 00002* TECHNI CAL FI ELD [ 0001] --—-The -present -—
invention relates to a conpound havi ng cal ci um sensi ng rece CaSR,
hereinafter sinply referred to as cal ciumreceptor) antago l Hm
BACKGROUND ART [ 0002] Bone is knbwn as a dynam c org eves

bone reconstruction by constantly repeating fornatlon_and_LesompnﬁmuLiiu_
nor phol ogi cal change of the bone itself or for maintaining cal cium ~
concentr rtép% gp@]e bl ood. In normal bone, osteogenesis byuwﬂ mmnm,”
bdne res osteoclasts have an equilibriumrel ation
naintainlaﬂ) Cﬁﬁﬁﬁkln a constant State. However, when t hoooo2+
equilibrirumrelationship between osteogenesis and boné'Téébrptf0ﬁ~%s——u——
di srupted, netabolic bone disorders such as osteoporosis are caused
(Non- Pat ent Docunents 1 and 2). [0003] As bone netabolismregul ating
fact ors, prowyidsef;,system ¢ hornones or |ocal cytokines have been
reported and osteogenesis and bone mai nt enance are nanaged by interaction
bet ween trtvege jf act ors (Non-Patent Docunents 1 and 3). The occurrence of
osteoporosis is wdely known as an age-rel ated change in bone tissue.
However, sinceteheresansetnvrachaom snedbétest eopar osinpolindoheesnpgany aspects
i ncl udi ng reduced secretion of sexual hornones or abnormality in the

r ecept or salivereforensghhanges-dpt @yt 6ki P, ekpresshbnern sioualy bone,
expression of an aging genes, and differentiation or inpaired function of
ost eoc| adief G s ttenSastasLC iR LeGePERr i 2R eaPRisbiandeEsVaRd-i t as a

si npl e physi ol ogi cal phenonmenon which occurs with aging. Prinmary
osteoporosis is nainly di vided into post-nenopausal osteoporosis due to
reduced trogen, and senile osteoporosis due to aging. For

t he elucﬁﬁﬁiloﬁﬁﬁyP E{g?sonset mechani sm and devel opment of a therapeutic
agent thef progress in basic research on regulatory mechani sns in bone
resorption and osteogenesis is essential. [0004] Osteocl asts are a
mul tinucl ear oglds o hginal i0g £ropm hemat ngéﬁt kRishedrreklLss ABdeby

rel easing chloride ions and hydrogen ions on their side adhered to bone
they aci didapddte-defdn hﬁ}vwmsﬁmpylfegégltihg agdbgstyenskdg of the bone
and sinmul taneously secretes cathepsin K, which is an acidic protease

(Non- Pat erdsddgerirentf o) mAproIesitdl degrnadavfFonhef bbaseigaELiEXopr ot ei n
and cal ci um phosphate is caused, yielding calciumrecruitnment into the

bl ood. [(GO5maintainftgy serlum cal conmerbngentnatnonhef bheatt hyImmammal s is
strictly mai ntained at about 9-10 ny/dl (about 2.5 mM (i.e., calcium
honeost asiosyma lpdragichy rasi i dmrmenes (PTHystecalask roasdwhPBh plays a key role
in maintaining calcium 3 honeostasis, and when the Ca2+ concentration in

t he bIood*H%ﬁﬂééégs MUH$§ﬁRﬁ%§$%% $%%ﬁ1@ﬁeeﬁaﬁé#hyiémdr?éaﬁhﬁéabapely

and

pronoted. In bone H secreted. accordlnﬁ Y recruits Ca2+ into the

bl ood by "Bttt lur}fd“—’o T JREon, 1and FRREhalki dhaycrt %%%%rs
re.-uptak e distal.,tubule thus functionin increase the
e Boncltt T eﬁul%lﬁbrw o"Erl"[‘Bb%%Tﬁip B s PP ORatki oA Bha

PTH. can ingrease =X as a Qr%é 'ﬁé@%?%i%@nEEXa g Eé%?%e?HER a

human or an ani ma fnica €éen a €rapeutic
agent fOfaso%sec%&%s%s Al S0, C%QQ&d'(I@QnL?a@thaboEﬁﬁE?t'?t1h§ﬁ been
reported that both osteogenesis -and bone resorption o enor a cancellous
bone are gyopgwt ed by continuous adm nistration of bovine PTH (1-84) to a
rat from which the thyroid/parathyroid gl ands had been renoved,

. consequent | y Aeashhig o sio actdakedetaeasg rFachore, Massy Kewawebr

subcut aneous intermttent adm nistration thereof did not result in

pronot i orsyoftdonine hesormpts oor bubcah pyoobkines bbivesbeegemnepbstaboned

| eading to an increase in the bone nmass (Non-Patent Docunent 5).

Fur t her norst eagere figrean PO d - Ba) nvasahneeanet mentbypdabyi ni stered to a rat
for 15 weeks from 4 weeks post-ovariectomy, pronotion of osteogenesis and
i nhi bi ti ciAraeHer 2FPEeontere bbsepyed (HorrRgtene pecuddntrom week 5
to week 10 after the start of the adm nistration, show ng an increased bone
mass of a&g¥utSkwi dét Wé%ﬁ?r‘n@aesso%fo%t%%’pe?aﬁ o‘ﬁl%‘? pknAWD (ABn- Pat ent

Docunent 6)._This { % %t ggests ghat PTH not onI revents a decrease in
bone mas<€h FHEh TotEophr oiF I roHRl POBEt éF@BehasH ' NBSRCT etdvery
effect even in animals already sufferlng froma narked decrease in bone

mass. [0007] Al t hough PTH preparations are therapeutic agents for

ost eoporosi s which show a verified significant effect of |owering bone
fracture rates according to clinical tests with patients suffering- from
post - nenopausal osteopor05|s belng bi ol ogi cal preparatlons t hey al so have
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coupling to G protein, causes the production of inositol triphosphate and
an increase in the intracellular Ca2+ concentration and, as a result,
suppresses the secretion of PTH (Non-Patent Docunment 8). Thus, it is
expected that a pharmaceutical agent that inhibits activation of the

cal ciumreceptor, i.e., a pharmaceutical agent that antagonizes the cal ci um
receptor, will pronote PTH secretion from parathyroid gland cells and

i ncrease the PTH concentration in the blood of a living organism In this
regard, if the increase in blood PTH concentration is transient rather than

conti nUoWg.sekt meshexpest ed toiRihd he §ﬁﬂ@1@@§em£ﬁTiSa£%§&€§Si ng effect
as that provided by intermttent admnistration of PTH [0009] Meanwhil e, as

conpounds nedntaingi Agdaitdddartde tralps £ t Hex GOTPRYALESH s Sekosed i n Pat ent
Docunent 1 are known. However, although they are simlar to the conpounds
of the iabentrimed ity timattHeheyedamdarde einetatdany| cgaoygps ihecgtouchore of
the other end, etc. is different. CI TATION LI ST NON- PATENT DOCUVMENTS [ 0010]
Non- Pat esEpPDesErent 1 1Bwddcmiard ogixrate Revoewp £ (4992y148, gpné6; 88nd
Non- Pat ent Docunent 2: Principlee of Bone Biology, Academ c Press, New
York, (1996)fepegEiats ko rPammitl Mk ihentt Bon Epdoestaotbgstal oReview, 6
(1996) 17, p308- 332 Non- Pat ent; Docunent _(1991) 260, C1315-C1324 4: Anerican
Journal 6P BRYSPSIFGay & FNon-Patiehtd Bdctmeht 5° UrAgBet2pdl bEyas 1982, 110,

506- 5125imp1e pﬁgglga%%Q%a %ﬂg%gmé%onEwﬁfgﬁlggéggg’w%g§3é%§§§.823_ 831

Primary osteoporosis is mainly divided into post—menobausal
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 resorption and osteogenesis is essential.
[0004]

Osteoclasts are a multinuclear cells originating from
heﬁatopoietic stem cells, and by releasing chloride ions
and hydrogen ions on their side adhered to bone they
acidify the 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 maintained 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

+



Non- Pat ent Document 7: Brown, E.M, "Honeostatic mechani sns regul ati ng
extracellular and intracellular calciumnetabolismin the parathyroids",
(US), Raven press, 1994, 19 Non- Pat ent Docunent 8: Nature, 1993, 366,
575-580 PATENT DOCUMENTS [0011] Patent Document 1: W2004/047751 (US
2006058391) DI SCLOSURE OF THE | NVENTI O\ PROBLEMS TO BE SCOLVED BY THE
| NVENTI ON [ 0012] An object of the invention is to provide novel
| ow nol ecul ar conmpounds whi ch exhi bit antagonistic activity against the
calciumreceptor, and which are highly safe and orally adm nistrabl e. MEANS
FOR SOLVI NG THE PROBLENS, [ Q013]. .A phar.maceuti cal  preparation ich inhibits
7 activatidi Oosf%atshléS c&t JHFedEpt 0(25} i .Cé’.n,ceggﬁﬁgﬁ?élcé@t '8 PgP&Sar ati on
whi ch an i t Cl rece, o t ronote PTH
g L L AR T S R

secretion from parathyrai I'Ng an~i ncrease in blood

PTH CONCERLIALIA 1,0 & di D, ORGANSI Lind hisy regargh.4f the increase in

bl ood PTH concentration-is transient rather than continuous, it is expected
to obt ai nddwe SaE hanaMasss iereast BY 8kl 8aboas thhat RlcRUinded hy
intermttent adm nistration.of PTH The i ndanyl conmpounds of the

i nvent i oreafeepadnpoundsl havidige akiodd €y um reeepboesantagpohst actcyfty. The
expression "having a cal ciumreceptor antagonist activity" neans that one
or nore dal dihemdiedept drulactds tiless t Matnarieorninduced hycwdsaceid ul ar Ca2+
are inhibited. Specifically, the invention relates to the follow ng. (1)

A . conpotiad represenradioy thethel béadg Formula (1) or a pharmaceutical |y
acceptabl e salt thereof. [0014] R6R5 R4/) R2a3.\W C:sND2b 1 ..HL,,C AD
\ ( 6z (15°99%015] 8

Because it is known that PTH-can increase bone mass
when it is intermittently admiﬁistered to a human or an
animal, it has already clinically been appliéd as a
therapeutic agent for osteopo;osis. Also, according to
animal tests it has been reported that both osteogenesis
‘and bone resorption of femoral cancellous bone are promoted
by continuous administration of bovine PTH (1-84) to a rat
from which the thyroid/parathyroid glands had been removed,
_consequently leading to an actual decrease in bone mass.
However,.subcutaneous 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 inhibition of bone resorption were
observed during the period from week 5 to week 10 after the
start of the adﬁinistration, showing an increased bone mass

cf about twice the bone mass of a sham operation group



foll ows. A: a single bond, a 01-06 al kyl ene group, or a phenyl ene
group which may be substituted by Rl R1: a hydrogen atom a hal ogen
atom 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 al koxy group D: a single bond, an
oxygen atom or a sulfur atom R2a and R2b: the same or different from
each other, a hydrogen atom a hal ogen atom 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 al koxy group R3a and R3b: the sane or different from each

t her, hal . 01-0 | kyl :
o 01 06 a1 oKy BrBin. DA HAT bheRb 01706 af Ryl - b BUB9° 5t 2= A o Bo"OL- 06
al koxy grQuR, pre'e{%gaqu£§feégg §gg§98% ak%feg%nt from each other, a

hydr ogen atom™ a hal ogen at om or a gl *gr 80p°°te°POI8S R and R5

are bondeghdo eagh: of hes 19 form e 02,06 ?E%%b%@g g%gggt evenRGn @ hal ogen
atom a cyano group, a 01-06 al kyl group, a 01-06 al koxy group, a hal ogeno

01-06 al kydirg 08Il BEad@y hah PPN ELr PEmakbkexy k8HOUR e 23R kAt gk of O to 6
Z: a carboxy group or a group equivalent to a carboxy group (-SO2NHRz, a
tetrazol ylagg.oup, or the like) Rz: a hydrogen atomor a 01-06 al kyl group]
Preferred enbodi nents of the invention include the 9 follow ng. (2)

The conpoit? described in (1) above or a pharmaceutically acceptable salt

t hereof wherein RI-represents a hydrogen atomor a nethyl group. (3)

The conpound deksehrepeld PRH (R¥eprréR}oaborecottherphautaceagiendls Yoaccept abl e
salt thereof wherein R2a and Rm which are identical or different fromeach
ot her, répTeREMIL Y drivyeh oM 2 averlibiPAeSAOBAE 1528kl 6EERETaPEM a cyano

group, a yethyl grou met hoxy group, an ethoxy group, a_trifluoromethyl
gr oup, o#?f?%%?éﬁﬁﬁ%#mi%ﬁﬁ&pfﬁoﬁ Fe?4?ccorglngT 8 EonpaGAd 46SEFi bed in

| .ect f 3) ab h ticall tab
Sal 1 Cher GO ey S RA £, CT R 86 BECAPPESRone L FOR BAGRC0t her .
the ' t |.oki : ,
ety e e R 800 B Vi P Sar s aBERr Sor oup.

or a trifdgeorometdioxy, et {S has to Eeeeﬁgrﬂe%edage%ﬁrei bed in any one
sel-ected from (1) to (4) above or a pharmaceutically acceptable salt

t her eof whedial it ish Reedep) eseat chBtBybrgr eHpse €8) the probIBg conmpound
described in any one selected from (1) to (4) above or a pﬁarnaceutlcally

accept ablthasalthd heateodnwmes ei suRde andaRh sepoesentdanienhyhese group. 10
(7) The conpound described in any one selected from (1) to (6) above
or a pharfuseuttitaldgvabaeptrbl ef sal thehwreefitihelepneprirat@oar that( 8)

The conpound described in any one selected from (1) to (6) above or a

phar mace 3t altye Hece bl e 5l e t Hee eBTHwhenepntartson fio 4he(Plood

The conpound described in any one selected from (1) to (8) above or a

phar mace 1t 3% Rft R aby @ dutrisHeredf haRePeEn AvRitadsi ngl e bond. (10)
The conpaﬁﬂﬂmﬂescribed in any one selected from (1) to (9) above or a

phar maceutical’ly acceptable salt thereof wherein Dis a single bond. (11)

The conpound ggrégfg.&n any_one se[ectgd fr nlgl% to g 0) above or a
phar maceut i cal1y- acceptabl e %%?Y t het eBf mﬁ@?g?ﬁ 7°Peprg éaFSS??tﬁFoup. (12)
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 calcium
receptor consists of 1,078 amino acids, and it is reported
ithat the human calcium receptor is expressed in the kidneys,
thyroid C cells, 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



The conpound described in any one selected from (1) to (11) above or a

phar maceutical ly acceptable salt thereof wherein R6 represents a nethyl
group or an ethyl group. (13) A conpound selected fromthe follow ng group
of conpounds, or a pharnaceutically acceptable salt thereof: 11

3-12-[ (1R -1-{[(2R) - 3-1[ 1- (2, 3- di hydros1H-i nden- 2-

y1) - 2- net hyl propan- 2-yl ] am no} - 2- hydr oxypropyl ] oxyl et hyl ] phenyl | propanoi c
aci d, 4-{2-[ (1R -1-{[(2R) - 3-1[ 1- (2, 3-di hydro- 1Hi nden- 2-

y1) - 2- met hyl pr opan- 2- yI]aninoI 2- hydroxypropyl ] oxyl et hyl ] phenyl | but anoi ¢

2 e v i )11 4 j{éﬁ.f% Ty dr O onyF] DX CE Ry 5 rot bl

met hyl bi -4-carba aci d

- 3-{2- [(1 % -9 %rfl a(ré Jél%t%asde Ol_mL Pﬁdéﬁtﬁacellular Ca2+

y1) - 2- methy] Ju - 325y | AT O d! s PA(QIE%}’F’EBB&L%&GEHX' Lacretion of

6- nethylphenyl propanoi ¢ aci

3-{2- [ (1l - (N2 a A Ipdurds:h hydr o-dithd nden-2s expected that a
y1) - 2- net hyl propan- 2-yl ] am nol - 2- hydroxypropyl]oxylet y?i

5- et hyl phemid gropanol @i, that inhibits activation of the
3-{2-P1R)-1-{[ (2R)-3-1[ 1- (2, 3-di hydr o- 1H i nden- 2-

y1) - 2- metdail qiropareept daniing - 2-hyotaxypeepyl taxykethyl that

“4- et hyl phenyl | propanoi ¢ aci d.

{2- [(lamtaqqqtﬁ%Sdiqqngbpiﬂmﬁrﬁmhthrbiwdéh Rromote PTH

1)-2- nethylpropan 2-yl]am nol - gdroxyprop¥l]oxylethyl]

fl uororﬂ“r"érﬁﬂ ) w(pad@taqyrm_ gland cells and increase the PTH
12-[ (1R - 1-{[(2R i[1-(2,3-di hydro-1H-i nden- 2- , .
1) - 2- et Cﬁ&t[t?pérglfrylJ]rérﬁ}?ﬁclb@?l%d‘?%x?p%ﬁ%]?owgéﬂh?m} In this
flu oi c, aci

1

1) -

f

I h
" FE 2p) egfy‘é e [Jlncflie%s%l }R/dk?%)o‘iiil- PTHefoBcentration is

2- methyl propan XYRro
| uor ophe no% 1r Op%ﬂ%%%@;@ﬂ‘aﬁl &i‘j?wgm XE ?)2{ %L 1%5‘8 %F%Zﬁf’ gopain
1-(2, 3- ' £
-2-nes%§%g%gﬁiﬁygn€ﬁFemlﬂﬁcre?F%P%x§p$88§lfoxy eth?ffylded by
ri fl uerdmd il Jrhedrh 4 1 OPadko] 6n agkdprh.

[(IR)-1-{[(2R)-3-{[1- (2, 3-di hydro- 1H i nden- 2-
2- metfpdqerlopan-Reyhiiai apl a 2- bydpexyipsopyhitexylelghin] 1 ndanyl

ri fluoromethyl)phenyl | propanoi c acid,

- [ (1R) gy ,2Re3-ddrip @ Bs di hyclt os &8 indeatant Document 1 are

yInethyl)cyclopropyl]aninoI-2-hydroxypropyI]oxyIethyI]-3-

met hyl bi ptveawsl - 4Heaeyexy| iad thsiugh they are similar to the compounds
5-12-[ (1R -1-{[ (2R - 3-{[1- (2, 3--di hydr o-1H i nden- 2-
y1) - 2- metHy| tﬂr%ﬁdh%@wqrarﬁrhonhazt Hyely oxyptogg| poxineenyll] phenpl | peAt anoi c

3-
y
6-
3-
y
5-
3-
y
4-
[
y
6
3-
y
5

1)
(t
{2-

1)-
(t

aci d, 3H2-T (1R {[(2R -3-1[1- (2, 3-di hydro- 1H i nden- 2-
ylnethyl)%ﬂRHQﬁﬁéﬁ) % H?H%o%? Fop&?]%%?f@?ﬁ?F}phenylIpropan0|c
aci d, 3-12-[ (1R) - 1 {[(2R) 3-{[1- (2, 3-di hydro-1Hi nden- 2-

y1) - 2- met hyl pr opan- 2-yl ] am ncl - 2- hydr oxypr opyl ] oxyl et hyl ] -

4 i F(EW&%%@E&??% di hydr o- 1H i nden- 2-

2- metyvil BeRA0r ZooddwePe! - 2- hydr oxypropyl ] oxyl et hyl ] -
uor ophenyl } propanoi ¢ aci d,

I
2-[ (1Roolrdif (2R -3-{[ 1- (2, 3-di hydro- 1Hi nden- 2-
- 2- met hyl propan- 2-yl ] am ncl.- 2- hydr oxypr opyl ] oxy}et hyl ] -
uor ophenyINg@i-opahol € B6t€ment 1: Endocrinological Review,
chlorc-6-P1R)-1-{[(2R)-3-{[1- (2, 3-di hydro- 1H nden- 2-y1) - 2- et hyl pr opan
| ] am (1d132- Ty droxy+®pyl | oxyl et hyl ] phenyl | propanoi c aC|d 13

{
) -
f
{
)
fl
{2-
2-y
12-[ (1R -1-1[ (2R) - 3- 1[ 2- ( 2, 3- di hydro- 1H-i nden- 2-
7
o
(2-
) -
h
{

3-
yl
5-
3-
yl
6-
3-
3-
yl)71, 1- d|netWWRﬂRﬁm¢mﬂn@mﬂhmemydiox?pmnpypﬂexybprprb]Bﬁology,
oxyphenyl | propanoi ¢ aci d,

3- [ (1Rcadi@Rprasg | N¢w Bodkhydi998H pPndénif2

yl1l)-1, 1-di net hyl et hyl ] am nol- 2- hgdroxgpropyl]oxyleth{l] 6-

et hoxyphenyl } Q)rba%ff%ngclpgcumen : ndocrlnologlca Review,

3- 2-[(1R) 1-{[(2R).-3-([ 2- (2, 3-di hydro-1Hi nden- 2-

yl) -1, 1-di net hyl et hyl ] am nol- 2- hydr oxypr opyl ] oxyl et hy1] - 4-

f 1 uor o- 6- met hoxyphenyl | propanoi ¢ aci d. (14) The conpound descri bed in
any one selected from (1) to (13) or a pharnmaceutically acceptable salt
thereof for use as a calciumreceptor antagonist. (15) A pharnmaceuti cal
conp05|t|on mhlch conprlses t he conpound descrlbed in any one selected from

______ . o v o I e Y

ne



above for use as a calciumreceptor antagonist. (17) The pharmaceuti cal
conposition described in (15) above for use for treatnent or prevention of
a di sorder associated with abnormal bone or mneral honeostasis. (18) The
pharmaceutical conposition described iw (17) 14 aboye, wherein the

di sorder associated wi th abnormal bone or mneral honeostasis is
hypopar at hyr oi di sm osteosarcona; periodontitis; bone fracture healing;
deformati ve arthritis rheumatoid arthritis; Paget's disease; hunora

hyper cal cprgga6 synd ?5“93 at ed with malignant tunor and bone fracture
heal i ng; or osteodo oSl The pharmaceutical conposition
described in gJ{)pahgye, D&@&ﬁ@h@ hheé%é%%égﬁ §§§9§5gtgd w, th.aknor mal bone
or mneral honeostasis i S osteoporosis od °6f i ﬁBrOV|ng
bone netapoddismady cheis shegyfeierized in that an effectlve amount of the
pharmaceutical conposition described in (15) above is admnistered to a
mamal . (21) Non- Daﬁmetmr@én@rsvenhuegr%otlb%% | RG50St 8AROT BBigS. Whi ch
is characterized in that an effective anmount of e pharmaceuti cal

conposi tiddr described in (15) above is adm nistered to a mammal . EFFECTS OF
THE | NVENTI ON [ 0016] . The conpounds of the invention or

phar maceut i calNgnaxleptaPecywrdns 6 heErdbcarneousgful 1063 ,t A&at, méat3-or
prophyIaX|s of a disorder associated with abnorrmal bone or n neral

honeost asidl for exanple, hypoparathyroidism 15 osteosarcons,
perlodontltls bone fracture healing, deformative arthritis, rheumatoid
arthritis, gﬂﬂm???ﬁ%ﬂﬁnﬂPcwmﬁﬁﬁaT h?ﬁ@WEal5enMarsyH@W§ﬁ§t3§§§C|ated Wi th

mal i gnant nor. and bon racture heal and steo oro BEST MODE . FOR
CARRY] Nerﬁ#’ %ﬁ\’fl[%ﬁ"j %%eiﬂ@tﬁ ROWETFEB i;LBIléFned

her ei nbel r 1 ed ex Ies of, t he ving the Formul a
(1) include fﬁg%émﬁ£V|ﬁ§it éjé&: Mttt o %h3Fo§§Bst ?ggit F8apsPas=fol | ows.
A and D ars . 154 ngl e bond, R2a and R2b, the sane or different from
each other, represent a hydrogen atom a fluorine atom a chlorine atom a
cyano group, mmmeﬁ%uxﬁer@etaowa%eeﬁ 13081 1 Blggor @Byl group, or a
trifluoronmethoxy group, R3a and e same or difféerént from each
ot her, raemwmsentbaEUyai@yen atom a fluorine atom a chlorine atom a cyano
group., a nethyl group, a nmethoxy group, an .ethoxy group, a
trifluoraoEtlyll group, or a trifluoronmethoxy group, R4.and R5 represent

nmet hyl groups or an ethylene group, R6 represents a nethyl group or an

et hyl group, Zatert darduoxgnigrbupiOahdd/ oMiV3s2 (854200608886 1pref erred
exanpl es of conpounds having the Forrmula. (1) include those described in

the Exanples. A "halogen atont refers to a fluorine atom: a 16 chlorine
atom a bro Sglgfﬁ atog}F or _an |od| ne atom for exanple, and it is preferably

a fluori e G £EChitEr i N E RN A '01-C6 al kyl group" refers to a
| i near or carbon atonms, and it is
preferably §9§§@ﬁ3“95§%&%ﬁﬂﬁﬁyégﬁjhﬂ%r%% Ng opyI group, an isopropyl
group, oroebl"2 butyl group, nore preferably a nethyl group. A"d-C6

al koxy group refers to a group in which an oxygen atomis bonded to t he

above- ment i oned, "QL- 06 alkylgroups, 894 it is Br.»st%ébhxvé TpLAoXy group,

an et hoxy group, a propoxy group, an TSopropoxy- group, or a t-:Butoxy gr oup,

nore preﬁ%ﬂ%@dﬂd&'Hﬂﬂﬂ@ﬁhdﬁ“%ﬁ&ch exhiibt 04708 §L99§8a58919%k¥| group”
refers to a group in which a halogen atomis su% tituted on

above- nenigaaned "tk QGlalik HFeupor Fxan®! gsitheseef ni grh yde ae ang

fl uoronet hyl group, a ,difluoronethyl group,- a trifluoronethyl group, a
fIuoroethyblgmoummnﬁnuhﬂﬁahdkaethyI group, and a trifluoroethyl group, and
preferably a trifluoronethyl group.. A "01- 06 hal ogenat ed al koxy
group” refers to a group in which a halogen atomis substituted on the
above-nenti oned "01-06 al koxy group”. Exanples thereof include a

f1 uor ometMidRP griduFOLy ING ITioy ARABIGRYS group, a trifluoronet hoxy group, a
quoroethog)é1 roup, a difluoroethoxy group, and a trifluoroethoxy group,
and pref :ﬁ a trifluoronmethoxy group

A pharmaceutical preparation which inhibits



17 A "02-06 al kyl ene group” refers to a |linear or branched. al kyl ene
group having 2 to 6 carbon atons, and it is preferably an ethyl ene group or
a propyl ene group, and nore preferably an ethyl ene group. The
"treatnment” neans treating or inproving a disorder or a synptom or
inhibiting a synptom A "pharnmaceutically acceptable salt thereof" refers
to a salt which can be used as a pharmaceutical agent. The conpound of the
i nvention can be converted to a base salt or an acid salt by reacting it

ith b h d b
Sﬁgup? a%%gfgéggoga?Fs gggg?%%?@%gg%%%%%§?32d?PoamaIéhé%iqge é?g% aglc
phar maceﬁg%?g!: ¥58KCE E\ER' ng%@%ﬁﬁ@ o c,ule such g;'DJ ”&es I nventi o'n

pref erab de"sh alKali metal sodi'm sal t,

pot assi ug&g@h%adaeg bkbﬁb'ﬂ@ skt se%aflattsi&{ m@IM N8, &34 N TRtal such as
magnesi um salt and calciumsalt; salts of an organic base such as

'N- et hyl gai phol tH§SS9hteld&hgehhylﬁqr@ﬁé%§ealltn Brddutytramdie- sl tation’

di i sopropyl ethylanlne sal t, dicycl ohexyl am ne salt, N-nethyl piperidine
sal t, pyihdangisaht, o4gpwirscml [ dIﬂO’leinIrIé@aS:aﬂt,lfal’d:dlealmc(r@alslaae isalt, or
salts of an am no acid such as glycine salt, lysine salt, arginine salt

or ni t hi nelsabt PTYl obarkeotaeitd ogalits, umaﬁSﬁﬁnﬂzmﬁthexzﬂhahSﬁnmtl¢M@ﬁ%wably
it is asalt of an alkali netal. Preferred exanples of the
pharnacemtléélEypééééétébl@btéehdﬁﬁﬁtsamﬁ Rane donpouHE a3 | nventi on
include salts 18 of a hydrogen halide acid such as hydrogen fluoride salt,
hydrogenséRP6Fi 86 SAPL, Pﬁ?ﬂﬂ%&@nhb?&ﬁﬁﬁ¥@%ﬂ?en§nﬂpmnﬂﬁ§ﬁﬁﬁF%le%% sal t,
salts of _an inorganic acid such as nitrate salt, perchlorate salt, sul fate
salt, orpgﬁosphate salt; lower alkafte sul f onat e salts such as

nethanesulfon&gﬁaﬁgbégwﬁ;%&%yoroqy %?%59 fo_\?Ona £al Saﬁ?rcg%g ggylfonate

salt, arylsul Yenzene st

p-toluengﬁ gngtgagghh ggkg %mﬂ%éﬁﬁﬁéfég%£h§ Uch aspacetate salt,

mal ate s unmar at e Sal CC|nate citrate salt, ascorbate salt
tartarat %x%%Le7551%¥1a|"@1ta%1§1%| ta Qe L SHdr Ahg salds St api@pi no acid
such as glycine salt, lysine salt, arginine salt, ornlthlne salt, glutamc
aci d sal heatRd taSpabag RirC magied @a_lctlurﬁvbﬁéc@mﬁraa@wvmies St It 5 2 £e Of

hydr ogen hal i de aci d. The conpound or pharnmaceutically acceptabl e
salt therealicell blye eixtvantcdldm lnny dze* addedinht hiadsor ption water or becone
a hydrate by incorporating water nol ecules by being left in the atnosphere
or by recryst &peiczdtiicen, 1 vand-Tsucinteydr iemsrabawes | tastisel Yat bgwiand. cryst al
pol ynorphs are also included in the invention. The conpound, a salt
thereof, or a(ddlvate of the conmpound or salt of the invention may have
various isonmers such as_a geonetric_ isoner such_as cis forn1%and trans

form or an opt |C@§]PQW%HR§?T&'5€% Ruautrefol bPving Fof ndth | form
etc. dependln on nd .conbi nat.i of the substituent groups. Unless
speci fi cgH e e@%ﬁ?%i%ﬁ) Qégi$m§? eﬁ??ﬁﬁoihclude all isoners,

st er eoi sdfd , and m xtures of isoners 19 and stereoisoners in any ratio.
The m xtures of isomers can be resolved by reso|l utRda neans that are well
known in the art. The conpound of the i/venption includes |abeled

~tons of the compound of

conpounds, i.e., conR8unds in whigh gHe
2 5arrp|e 2H, 3H, 130,

the inventi dR$?s subdtituted mnth a1 SO ¢
"4C, and 35S, : ] pharna utically acceptable

pr odr ugs prt co By pharmaceutically acceptable
prodrug i neéqﬁ/ conpoundQidvi ng a group whi ch can be converted to an
am no group, a \ﬁg group, or a carboxy group, etc. of t(he conpound of
t he invention by drgl Ysis or under physiol ogical conditions. Exanples of

groups whi ch fornlsuc% ugs include those described in Prog. Med., Vol.
5, pages 2157- 2161, 1988& or "Devel opnent of Drugs", Mol ecul ar Design

(Hi rokawa Shoten, 1990), Vol 7, pages 163-198. Specific exanpl es of
prodrugs include, when an amino group is present in the conpound of the

i nvention,0GLconpound in which the am no group is acylated, alkylated, or
phosphoryl ated (e.g., a conmpound in which the am no group is

ei cosanoyl at ed|iralt@ry| &eedilar peahysahthotaehongkavedis defined as

(5- nmet hy1- 2- oxo- 1, 3- di oxol en- 4-yl ) net hoxycar bonyl at ed,

t et rahydrof uranyl ated, pyrrolidyl nethylated, pyval oyl oxynet hyl ated, or
tert-butylated, etc.), etc. When a hydroxy group is present in the conpound
of the invention, exanples include a conpound in which the hydroxy group is
20 acyl ated, al kyl ated, phosphoryl ated, or borated (e.g., a conpound in

whi ch the hydroxy group is acetyl ated, pal mtoyl ated, propanoyl ated,
plvaloylated succi nyl ated, fuMaryl ated, alanylated or dlnethylanlnonethyl

N 1 o, \ o, P T I o I - T



Further, a prodrug of the conmpound of the invention can be produced by
introducing a certain group during a raw material- to internediate step,in
the sane way as the protecting group descri bed above, or by carrying out
the reaction using the obtai ned conpound of the invention. The reaction can
be carried out by applying nethods well known to a person skilled in the
art based on typical esterification, am dation, dehydration, or

hydr ogenati on, etc. 22 Hereinbel ow, processes for production of the
conpound; QL the invention will be explained. However, the production
process 8 nBtSrinited to the followi ng processes. Process A [0018]
Step A-6 [0019] _23.[in the fornula, d each has the_sane neani ngs
as R2a or R2bgan8 R3 g@; %o§§’r &ﬁ-ﬁﬁéfgg$%f%?%a%%p?%é Rant meani ngs as

above, h%ﬁgigﬁ§”%§oﬁpo%h9@ha§§9 Byﬁ%ﬁ?%%ﬁ?é%ﬁ#g%%rﬁpresent a | eaving

group fo substitution reaction, nts a protecting group

for a carboxyRrgr odp, 0 r8g8hO0HRRAULY Al28RIG D & Far RO, HOUP-dupt ep A- 1
This step is a nethod of “produci ng the conpound (‘a-2) "by using the conpound

(a-1), ice-cesHbgiNt yredphenzeiicaciad, xand N OHuglj netihyl bysroxyl aos ne
hydrochl ori de salt, and it can be produced according to the nethod

descri bedlkglTetrpabedpan al1989 og8ho T31E% 18NKOxhygKeu shima et. al. Step
A-2: .This step is a step of producing the conpound (a-3), i.e., a
ket one, by usDngat se ngdmpbuwrd!,( &2)oxagka &xoégnacd #eagehtr Step A- 3:

This step is a_step of converting the conpound (a-3) into the conpound
(a-4) by reduBh@nheR’Ket 6he. senepoA- gl fferentTifiromiadsrh L&t e of
produci ng the conpound (a-6) by coupling the conpound (a-4) to the conpound
(a-5). Dydrogegpaiop,tg SPpIan 3o he? perd e ndtC e ot df hg©P o2t kel net hod

descri bed at page 40 of International 4 blicatjon Panphlet No. WO

02/ 1425995 RHPs p&ii‘f:%calﬂ%?,XYStgerlp?uA’-'z %é‘haﬁ‘gg%’é?f%iﬁeﬁ 3@3}5# d?hg %o Step 2

of Exanple 23,that is scrd e 49 of WD 02/14259. Step A-3 can be

perforggﬁragcgﬁ i 8“?0Q§f§%§%ﬁg¥%§&§ﬁgfépzl that is described gt page 66 of

WO 02/ 14259. St : ' le 1
or B Hade8E SR o) aes o oy o St SRR B

that is descri at page Ste is step is

a step of, RLEdUG RE dihe oo (@B, by & £eupkingo! eactioncbgiveen the
conpound aFG%%and fhe gbnpound (a-7). Sté%yAVGEé o Thi s stepm?s a step

of produgirdgpt he came@ird Kol Yrdip,a £oupl dgens ettt onabryweghotpe
conpound (a-8) and the conpound (a-9). Step A-7: This step is a step of
produci ngrt ke hadrpewad (1a-Ckl )a o:deprodest i ng the protecting group of the
compound (a-10).
R' and R°: the same or different from each other, a
hydrogen atom, a halogen atom, or a C1-C6 alkyl group,
or R* and R’ are bonded to each other to form a C2-C6é
alkylene group
R®: a halogen atom, a cyano group, a Cl-C6 alkyl group,
a Cl-C6 alkoxy group, a halogeno Cl-Cé alkyl group, or a
halogeno C1-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 hydrogen-atom or a Cl-Cé6 alkyl group]

Preferred embodiments of the invention include the



Step A-5 to Step A-7 can be perforned according to the reaction exanple
that is described at page 61 of WD 04/106280. More specifically, Step A-5
can be performed based on Step 2 of Exanple 1 that is described at page 67
of WO 04/106280. Step A-6 can be perfogned according to Step 4 of Exanple 1
that is described at page 68 of WD 04/106280. Step A-7 can be perforned
according to Step 5 of Exanple -1 that is described at page 68 of WD
04/ 106280. 25 Process B[in the fornula, R2,4 R4, R5, R6, Z, PGc, and m
have the s meani ngs as above.] Step B-1. This step is a step of
produci nd e Edtround (b-1) by reduci ng the conpound (a-10). Step B-2:
This step is a step of producing the conpound (b-2) by deprbtecting the
protecting gro@ of the compound (b-1). Step B-1 can be perforned
according to tf1e %(reg)gueng éhown. atdpaﬁeé? OI)?V\D 2005/ 077886. Step B-2 can
- e Ste

Ex
be tarried out ih The Salt Franrer>as V8e8¢&r fbed above. Process C

[0022] | IHA0 b e G IR Se AR ¢ Lo Fi o 171313 (fe2lifB)
R17\, _,\m.ZP& R, , R3, ., RS r R6,Z, F ﬁ%(’: and m have the same
meani ngs ragahoue And hAirQpresents &l gaybpgy,9rgupyfor the substitution
reaction.] Step C1: This step is a step of protéecting the carboxylic acid
of the conpound3yc-1) or an equivalent group thereof with a protecting
group. Step CG2: This step is a step of producing the conmpound (c-3), 27
i.e., boron esiler,cdypaurmcbuptsanyivedcihonl) Sbep (€3 3above orThis step is a
step of producing the conpound (c-4) by a coupling reacti onzbet weeant he
conpound Fre3)a gt tdwel lcorpotart {al €) sastnghareafawpstrein 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 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 group, 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.



Step C 4: This step is a step of producing the conpound (c-5) by a
coupling reaction between the conpound (c-4) and the conmpound (a-9) via a
substitution reaction on the epoxide. Step C-5: This step is a step of
produci ng the conpound (c-6) by deprotecting the protecting group of the
conpound (c-5). [0024] Step C1to Step 0-5 can be perforned
according to the reaction exanple shown at page 77 of WO 2004/ 094362. More
specifically, Step C1 can be perforned according to Step 2 of Exanple 1-1
that is descri@.,ed at page 99 of WD 2004/094362. -Step 0-2 and Step-C- 3 can
be perforned a Cor di ng to Step 3 of Exanple 1-1 that is described at page
100 of WO 20044,0943 Step,0-4_can .be perfornmed according to p 8 of
Exampl e 1-1 t#a ci% e%%rﬁ(?b%%s% l%%aelfoingf s fﬁngﬁﬁﬁiS%f. tS@ 0-5 can

be perf.orned ac j ' - .S cri at page
103 of V\D{gzao(()@/ 8%21%}6%%£Oaséﬁ#ﬂ@acg%ﬁg%g%gh?a%g%e%tggkég 5%;i ortl}ﬁ%%%gécor di ng
to the reardionm exanple and) Exanple 1 of WO 01/ 53254, which are descri bed
at ‘page 15 and 23, respectively. 28 The conpound (d-2) can be
produced according to the follow ng Process D. Process D [ 0025] '
(d-1)(d-2) [0026] [in the fornula, R3 has the sane meani ng as above.] Step
D 1: |t Tan denperdidrdedcatibeddingahg bhe setikededesembad)in J. O g.
Chem 2002, 67, 3965-3968 by using the conpound (d-1) disclosed in WO

98/ 05651.tPrcdesshdq 0273 pharmaceuticallyR6cR4pREFRN Redtctihen@ef (a-9)
R2--2-110 Step E-1Step E-2 (Step B-1)(Step A-6) ZPGc(a-1) ZPCc(b-1)9
6(b-2) [WOZ8ifi™h ihe fopnila, R2, R3, R4, R5, R, Z PGc, and m have the
.~ same neani ngs as above. ] Process E is a nethod of produci ng the'

- conpound (b- 2)(%)f the invention, simlar to Process B.

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

(10) |

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

(11)

The compound described in any one éelected from (1)
to (10) above or a phérmaceutically acceptable salt thereof

wherein Z is a carboxy group.

. (12)
The compound described in any one selected from (1)
to (11) 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:



Step E-1:. . This step is a step of producing the conpound (e-1) from
the conmpound (a-8) by carrying out a reduction reaction in the sane nmanner
as Step B-1. Step E-2: This step is a step of producing the conpound
(b-1) by carrying out a coupling reactj;on in the sane manner as Step A-6.
Step E-3: This step is a step of producing the conpound (b-2) by
carrying out a deprotection reaction of a protecting group in the sane
manner as Step B-2. Process F is a nethod to produce the conpound
(a-3)', which is a @{oduction i nternedi ate of the conmpounds of the

i nvention. Process HIRo2o1{ [ BRI 0030] 1~ (2, 3-dihydrre lHoirdea-2R6 and LI
have t'he sane neani ngs as above, R2' represents a 01-06 al kyl group or a
hal ogeno Y3106 IS [ ARR N widl ‘Paepl edents a protecting group for

hydr oxy group.] Step . F-1: This s is a step of producing
theconpo%%g%%gxﬁrq%}%ﬂﬂﬁ%ﬁ%ﬁﬁX%ﬁ%h?ﬁy%fgf88ﬁpﬂbcggﬁbﬁ'for t he hydr oxy
group of the caonpou f-1), p F-2:._ _Ihis step.is g step of

produci ng the‘%g@%oﬂﬁﬁg(égs [é% rg E{%nézf%edﬁbHQSdearéﬂg“BfEthe conmpound
(f-2) wi an aldogatdng Seagenty. o _Process Gis a nethod to produce

t he conp%ﬂﬁd (a-l)}a&%ggh IS §HH53“JE?¥on i nternedi ate of the conmpound of

‘the i nvemtjidaxypropy 1A 13 $¥o6PanbdccatiStep G1 NH2 (g--1)
OPGc R2 K' Step G2 NH2 9-2)@C396}zéé1—¥Deprotection Step G3 L1L1 (0)(a-1)

[ 0032] [ 12 't-he( fror-aH @ (R, -1 { [ phd2 PE&cdhayarbbensanBeAeaNLNYS as
above, and X represents a halogen group.] Step G1: 31 This step is a step

of produéi-mg tihhyd rommEoutit- 1g-a)iray} €arhydngxeptopy Cloknsethiydnf-Beact ion of
t he conp%ggiyf%?pggk;fﬁzfg;iggggifg séfglyadiun1catalyst. Step G2
3-{2-[(1R)-1-{[(2R)-3-{[1-(2,3~dihydro-1H-inden-2-
yl)—2—methylpropan—2—yl]amino}—2—hydroxypropyljoxy}ethyl]—
6—méthylphenyl}propanoic acid,
3-{2-[(1R)-1-{[(2R)-3-{[1-(2,3-dihydro~1H-inden-2-
yl)—2—méthylpropan-2—yl]amino}—Z—hydroxypropyl]oxy}ethyl]—
5-methylphenyl}propanoic acid,
3-{2-[(1R)-1-{[(2R)-3-{[1-(2,3-dihydro-1H-inden-2-
yl)-2-methylpropan-2-yl]lamino}-2-hydroxypropylloxylethyl]-
4-methylphenyl}propanoic acid, _
3={2-[(1IR)-1-{[(2R)-3-{[1-(2, 3-dihydro-1H-inden-2-
yl) -2-methylpropan-2-yllamino}-2-hydroxypropyl]oxylethyl]-
6-fluorophenyl}propanoic acid,
3-{2-1(1R)-1-{[(2R)-3-{[1-(2,3-dihydro-1H-inden-2-
y1l)-2-methylpropan-2-yl}amino}-2-hydroxypropylloxy}ethyl]-
5-fluorophenyl}propanoic acid, |
3-{2-[(1R)-1-{[(2R)~-3-{[1-(2, 3-dihydro-1H~-inden-2-
yl)—2—methylpropang2—yl]amino}¥24hydroxypropyl]oxy}ethyl]—

4-fluorophenyllpropanoic acid,



This step is a step of producing the conpound'(g-S) by converting the am no
group of the conpound (g-2) to a leaving 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 comppund (g-3). Process His a
met hod to produce the conpound (a-3)", which is a-production internediate
of the compound of the invention. Process H [0033] [ 0034] [in the
formula, R2 and LI have the sane neanings as above.] Step H1: This step is
a step of producing. the conmpound (h-2) by reactlng the conpound (h-1) with
an organo tin goﬁ%o&ﬁaR?nlgﬁe %?esénéélof Spatbydisemidaiaidat-2 St ep H 2
- 32 is a step of producing the
compound Y- "BV R R T ORAY %ui’l%ﬁre”é‘&r}rez %‘é(@trioéwp§§p§tle[?x®f?‘€b’&\)e

Process | 1 duce e _conpaund_(¢- whi ch is a production
|nternedlatgtﬁ#gfﬁggg%n%% dpo?HY%gp Oﬁvenﬁloﬁ% Process | [0035] R6R6

[ 0036] g{asnltmhﬁﬁ rmyla, 1R2, @dl@ggﬁéoal e, dhe

meani ngs as above Is step is a st pr oduci ng he conpound

(i-1) by ¢ Pﬂ“@lﬂgtﬁﬁo%ﬁéégﬁxy QIPH@lHE}Lben§9qg%§BQO%%1%%x LR,

This step is a step produci ng the conpound (i-2 y oxidi'zin the
hydr oxy gg-euprof 1 ibeorempeunshényl) ptepanoakdeyde. Step 1-3: This step is
a step of pr.oducing the compound (i-3) 33 by reacting the compound (i-2)
with a Gignard'+éapgRntl-5{¢pR1-3-( [1- (2, 3Thii% ysirep lHs-iaddref@-0f produci ng
t he conpound (a-3) by oxidizing the hydroxy group of the conpound (1-3) to
a ket one.ylmethyl Prpeesgrdrys] anhee hod-thydpragprepyid cxgmedimd. 1(-84)
.which is a production_ internedi ate of the conpound of the invention.
methylblphenyl 4-carboxylic acid,
5-{2-[(1IR)-1-{[(2R)-3-{ [1-(2, 3-dihydro-1H-inden-2-
vl)-2-methylpropan-2-yllamino}-2-
hydroxypropyl]oxylethyl]lphenyl}pentanoic acid,
3-{2-[(1R)-1-{[(2R)-3-{ [1-(2,3-dihydro-1H-inden-2-
ylmethyl)cyclopropyllaminoc}-2- -
hydroxypropyl]oxy}ethyl]phenyl}propénoic acid,
3=-{2-[(1IR)-1-{[(2R)~-3-{[1-(2,3~-dihydro-1H-inden-2-
yl)-2-methylpropan-2-yl]lamino}-2-hydroxypropyl]loxylethyl]-
6-methylphenyl}propanoic acid,
3—{2—[(1R)—1—{[(2R)—3—{[l—(2(3—dihydro—1H—inden—2—
yl) -2-methylpropan-2-yllamino}-2-hydroxypropyl]oxylethyl]-
S5-fluorophenyl}propanoic acid,
3-{2-[(1R)—l—{[(2R)—3—{[i—(2,3—dihydro—1H—inden—2—
yl)-2-methylpropan-2-yllamino}-2-hydroxypropyl]oxylethyl]-
6—fluorophenyl}propanoic acid,
3-{2-chlorec-6-[{ -1-{[(2R)=-3-{[1-(2,3-dihydro-1H-
inden—Z—yl)—2—meth§lpropan—2—yl]amino}—2—

hydroxypropylloxylethyllphenyl}propanoic acid,



Process J [0037] H r. " , (3Et 2Zn, cat R2--f- R2_ ' OH Step
J-1 .L1L1 (1-2)(c-4)° [0038] [in the formula, R2 and L1 have the
Sﬁma meani ngs as apove ] Step J-1: This step is a step of producing
the conpound (a-4)' by reacting the aI dehyde group of the compound (i-2)
with an organo zinc reagent. Processt¥ [0039] R6R5 R4\ / R2(3N COH m

Al kyl Al kyl ZPCGc (k-3) Al kyl Al kyl (k-4) [0040] i

[in the formula,
Rﬁ, R3, R4, R5, R6, m Z, PGc, PGh, PGa, and X have the same neani ngs as
above, and Al kyl represents a C-06 alkyl group.] Step K-1: This step

is a step of ;predueiag-thercorpoand [Ck-(), Iy iprateet g ndrn skt
ond
hydroxy group and am no group of the conpound (b-1). Hg?lep K-2 and g’[gp K- 3:

This step)is a_gt@p:RH1PERFUCRAGnhe 2commmmyHHers)L Iy sieim
it el A kyl at i
of the 3zonpoun (k-1). Step K-4: 35 This step is a step of produci %g tlhgn

conmpounge
e g}éesglqL{Fggyphyngepbebpahbmg tle dprot ecti ng group of the conmpound (k-3).

3-{2-[(IR)-1-{ [( -3-{[2-(2,3-dihydro-1H-inden-2-
yl)Fl,l-dimethylethyl]amino}-Z—hydroxypropyl]oxy}ethyl}—G—
ethoxyphenyl}propanoic'acid,

3-{2—[(1R)—1—{[(2R)=3—{[2—(2,3—dihydro—lH—inden—2—
yl)-1,l—dimethylethyl]amino}—Z—hydroxypropyl]oxy}ethyl]— -
fluorq—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 pharmaceutical composition which comprises the
compound described in any one selected from (1) to (13)
above or a pharmaceutically acceptable salt thereof as an
effective component.

(16)

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

(17)

The pharmaceutical composition described in (15)
above for use for treatment or prevention of a disorder
associated with abnormal bone or mineral homeostasis.

(18)

The pharmaceutical composition described in (17)



[0042] [in the formula, R2, R3, R4, R5, R6, Z, PCc, PCh, and PGa have the
sanme neani ngs as above.] Step L-1: This step is a step of producing the
conmpound (1-2) by reacting the conmpound (1-1) with an organo tin conpound
in the presence of a palladiumcatalyst. 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 conmpound (1-2). Step
L-3: This step is a step of producing the conpound (1-4) via introduction

of a carboxy group hy carryiqg out an 36,eth8ritkgation re cti%g of the
pri mary aRRHOX Y GHEIS o He %ﬁ%%ﬁﬁﬂsfﬁgé?Fe WithTRERPESHFouRds Sof t he

invention that are produced according to the nethods.d rihed Ve can 'be
i sol at e® oI dPHRTrEi hy 1o ?Pﬁﬁ%gﬁyﬁg E&é?{ ﬁ%%egggﬁﬁﬁgg'
extraction,, preci.pitation, distillati chro r Y. of ractiona
recrystéﬁﬁ%éﬁ?%?F{%ﬁﬂig%gﬁygf%.#?gétﬁgﬁ}gggéﬁagggrﬂﬁgﬁyfher, when t he
Corrpo*undaﬁjcarlvfincgiﬁor%glﬂnéé%igf o8 L pYENt bQRQN <Al jisBheNediadlgaduring the
production process has a c [Fal car on, optical isoners are present. The
optical | SOnELs) Caf Des 5@t dheda 388cpebhi @d thnt@ 1iiRehiavitd taindrs @Ry s
according to general methods |ike fractional recrystallization (salt

resol ut igde Whi Lt iy alaesinger yst aktezabirosiwi.t h an appropriate salt or

col um chr omat ogr aphy, etc. Exanples of literature for referring to methods
of resolving op#jcal isomers fromracemates.include "Enantioners, Racemates
and Resol ution, John Wley And Sons, Inc." by J. Jacques, etc. The
conpounds of The prwenttentbeaphaprresdtical Besaccéchbife Gai)ts thereof are
useful for treatnment or prophylaxis of a disorder, ass cia%gﬁl i th abnor nal
bone or mb%%@a]WM%ﬁ%b%t%%?s?lﬁGFdéﬁaﬁﬁﬁéFlﬁ§6€péP§$h i Y eosar cona
peri odontitis, bone fracture,healing deformgtive arthritis, rheumatoid
arthriti®t PHyRES HPRRASEAShindraP hFREPERS¢Em a syndrone associ ated with
mal i gnant tunﬁé ﬂgd bone fracture healing, and osteoporosis. Wen the
conmpound or p P ceutically acceptable salt 37 thereof of the invention
is adm ni steregd _ in.particul nan) . or parenteral
adninisttatiog %%ﬁhggngggg%pgfgﬁgg %ﬁ%%é%%%ﬁ fgygﬁﬁfgﬁgggﬁfi. The
pharmeceut | cal coMposi £10Rnat Lhe dakeativan e g aduced according to
various nethods for producing preparations that are generally used, after
sel ecti nﬁh&?ﬁa&@ﬁ@l?ﬂ@lCBo}nﬁoéliitti@bJ gefs@ir itder) adm (st raddwn et hod.

Exanpl es” of forns of orally adm nistered pharnaceuti cal conposition include
a tabl et agaipi kteradpevder maamgranul e, a capsule, a liquid, a suspension,
an emnul sion, a syrup, and an elixir, etc. Preparation of the

phar maceuti cal(@1in such fornms can be Carried out according to typica

met hods, if necessary, using an additive that is appropriately selected
from an exci pRemethadbioddipng vagenng ® itsigr eran?StecPBrs£anthiahswel | i ng
agent, a swelling aid, a coating agent, a plasticizer, stabilizer, a
preservatbvehagachAriz68i danttna @&(ﬁﬁﬂﬁf?ﬁﬁﬁnﬁm%P%T§%€P9¢%g aid, a
suspendi ng agent, an enul sifying agent, a sweeteni agent, a_preserving
agent, aPBarReFPH§Ia§entO ™R HY CFhé£§§€ﬁ§¥§§ﬁﬂlalggktgﬁﬁv%géﬁt, etc which
are normal |y used as, additives. Exanpl es of parenteral pharmaceutica
cc: i npos P ﬁ%sﬁﬁéﬁgdgoaﬁ M&&ti'on sol ution, an ointment, a gel, a cream
a wet agent, a patch, a propellant agent, an inhaling agent, a spraying
agent, an eye drop, a nasal drop, a suppository, and an inhaling agent,

etc. Pre%%%§§5%nongh@ejwyg ticals in such forns can be carried out
accordi ng to typical nmethods, if necessary, using an additive that is
appropriqb%h%]selected froma stabilizer, a preservative, a dissolving aid,
a noi sturizing agent, a preserving agent, an anti-oxidant, a flavoring
agent, a gell i@ aggplourdleWf afn&i Ngvagendn ardpssemucagtacdllg buffering
agent, an isotonicity agent, a surface active agent, a coloring agent, a
buf f eri ng agentabla thilekeningragere axseftl nfoageneatmeht| ber, an
absorption pronoter, a suspendi ng agent, and a binding agent, etc which are
nor mal | y puseth yvds sdddidfi \eesiisorder Thesdosetefl vhehcahpoundlh&enfgOFor nul a
(1) or a pharmaceutically acceptable salt thereof varies depending on

synpt ons miage,a lbddypassi it i s antobretderi§peh dRards3a5¥ref daSPhar naceut i cal
agent which is administered in conbination, etc. However, in general, ora
or parenteral adm nistration can be used, either systemcally or topically,
once or several tines per day within the range of 0.001 ng to 1000 ngy per
.dose for an adult (wth a body wei ght of about 60 kg) in terns of the
conmpound having Fornmula (1), or continuous intravenous adm nistration
within the range of 1 hour to 24 hours per day i-s preferable.

Further, if necessary, the pharnmaceutical conpositian of the invention can

Y T



A powder is obtained by mxing 5 g of the conpound of the invention, 895 g
of lactose, and 100 g of corn starch using a bl ender. Formul ation exanple 2
(granul es) 5 g of the conmpound of the invention, 865 g of |actose, .
and 100 g of | ow-substituted hydroxypsopyl cellulose are m xed, added with
300 g of 10% aqueous sol ution of hydroxypropyl cellulose, and kneaded. The
m xture i s granul ated using an extrusion granulator. and dried to obtain
granul.es. Forrmul ati on exanple 3 (tablets) g of the conpound of the

i nvention, 90 g of |actose, 34ang of corn starc 20 gﬁ f, crystalline

cel | ul 0s83t8AT°1°G™8r RaghBSPUM§tEar &% are & e a:jrgfrhg’bl ender, and

t abl etteg ¥v| th_a.tabl e% i Qg.mach' relemta olbc} aa!rnd;trai IieS:t S'Pa(Te s,tS exanple 1).
Eval uat i 9n" 9t f hhi'bi 6 bra tPvi £§°8Rcal T it sensi ng receptor (CaSR) using

i ntracel hular cal ﬁhmgk%g%gga?cagc@aiiancg QA BYs Usf ng, CHO calyl s whi ch

have been transforne stably express a human cal ci um sensi ng

recept orn( COSRn( OHOHACASRY, HCASR-aNLAAN St ACkIY Lahdlas evalateds whi | e

the 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 hCaSBEEDT KOREnEGORUMARREANGaOUNr EHEDYINVENTI@yen) contai ning 10% f et al
bovi ne serumto have 2x105cel |l s/ was applied to a 384-well in an anount

of 50 vtLPwell, and then incubated overnight in a CO2 incubator. The

cul ture supernatant was conpletely renoved, the assay buffer (20 mM HEPES,
HESS (Ca and Whef f@gpngdenaiiildg P2 53V dredrenei N 9 4) cont ai ni ng

Cal cium 3 (manufactured by Ml ecul ar Devi ces%l, i.e., a fluorescent

i ntracel | ul ar FEEEGTERS FdeERLES, Aad NRidedmR A et 3 A éﬁ%unt of 25
ilL/well, and.the_m xture was.maintained faor 1 hqur in a i ncubat or.
Meanwhi | &°TERLE 3@3%&“&%%5‘?&8 CYortH ny't & THE Bt ot Be ot T encl osed i n
FLI PR Cal_ci : a it _(manuyfactured by Ml ecul ar Devices): After

mai nt ai nfgﬁég?}%fl%?‘%l)éﬁgﬁl&),s ggsgloétﬁioons'i n which the test conpound is

prepared to have 2 #eta‘}ez%- ggglgrll}g dal concentration of 1.05 to 10, 000

nM by an assay buffer was a d thereto in an anount of 25 Ill/well, and

mai nt ai ned foR245;4d NEAPeS+hB. 8aER olrNeUFaAentTHabn tieHCafdnz S0l ution
prepared to have 8.1 nM (final concentration of 2.7 nM by using the assay

buffer waspaddedti B aydamRWH a@forg5 a WYwetine antor hea reslbiing atom,
intracellular Ca increase (i.e., fluorescence intensity) was neasured over
ti me usi agcyédboagricupor escentyli magiuryg [ atetreadeyrdidl RR, manuf act ured by
Mol ecul ar Devices). Fromthe data obtained, the difference between the

f | uor escémdé Llugremsithy lbafrone t Ive a&dditi bhuoforirexsoireiwn and t he _
maxi mum f | uor escence i#tensi ty after the addition of CaCl2 sol ution was

cal cul ated, afd t3ed5Q% i RRrbEeMEn O&oREdta=aT oA tHe @ %st conpound
was obt ai ned. According to the present_test, the corrpa;i)unﬁli%shom in :

Exanpl es FEPT2S§NE a5 hydrpden g tofy, 3115 juoysng jatqnp, rlng abompg,

25, 26, 22’c%%ho3%t5%%J(gNﬂ¥¥ﬁyft fo&%%’z§%ﬁe§§bx§5gr§§p?7an3§t§§Xy

group, a trifluoromethyl group, or a trifluoromethoxy 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 oﬁ compounds having the
Formula (I) include those described in the Examples.

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



40, 41, 42, 43, 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,

?1, 82, 83,and 85 exhibited an inhibitory activity 1050 of 1.1 .1.(3/nlLor
ess.
16

chlorine atom, a bromine atom, or an iodine atom, for
example, and it is preferably a fluorine atom or a chlorine
atom.

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

A "C1l-C6 alkoxy group" refers to a group in which an
oxygen atom is bonded to the above-mentioned "Cl1-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 group.

A "C1l-C6 halogenated alkyl group" refers to a group
in which a halogen atom is substituted on the above-
mentioned "Cl1-C6 alkyl group". Examples thereof include a
fluoromethyl group, a -difluoromethyl group, a
trifluoromethyl group, a fluoroethyl group, a difluoroethyl
group, and a trifluorcethyl group, and preferably a
trifluoromethyl group.

A "Cl-Cé6 halogenated alkoxy group" refers to a group
in which a halogen atom is substituted on the above-
mentioned "C1-C6 alkoxy group". Examples thereof include a
fluoromethoxy group, a difluoromethoxy group, a
trifluoromethoxy grbup, a fluoroethoxy group, a
difluoroethoxy groﬁp, and a trifluoroethoxy group, and

preferably a trifluoromethoxy group.



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

A 10 to 14-week old female F344 rat (Charles River Japan, Inc.) fasted
over ni ght was anesthetized using ether, and bl ood serum before the

adm ni strati on was prepared by draqu_ bl ood fromthe jugular vein of the
ani mal . Subsequently, the test conpound was orally adm nistered at a dose
of 3 ng/5 nmL/kg using a solvent (0.5% aqueous nethyl cellul ose sol ution
contai ning 5% DVA). Bl ood was drawn fromthe jugular vein under ether
anesthesia at 5, 15, 30, 60, 120, and 240 m nutes after the adm nistration
of the test conptiHth aridy tdmee byoodrierafiewas tpr 8parid§2rTRE bl ood 42 serum
PTH concentration was neasured using rat Intact PTH ELI SA kit (imanufactured
by | mutopinshed el jy_ene groeRordvhldt 8 ERe SpFESBRN £&SPS t REScdipounds
shown in Exanples 1, 2, 3, 4, 5, 7, 8, 9, 11, 4, 17, 18, 21,. 22, 23,

131 1, 3. L 1,
26, 27, P9 ppafemEplyAn Fpthgbenaodraip 235 318TCRY1Re IFEUP473T08 52 53,
60, 61, 62, 63, 66, 67, 69, 70, Zl 73, 75, 76, and 78 increased the bl ood
serum PTFPEDRENTEAT b 37 oRT1BbPG/ HECBP 1 ess at 0 minute to 400 pg/nL or

nmore at 15 miputes, to 30 miputes, .a .er 0 .m jt. reduced the
concentration??% ZﬁﬁeﬁﬁTﬁﬁlormﬁégg.Qge%%aggbééifié reszﬁig'are gi ven in
Table 1 and e 2. .| Taple; i} i Test peyaeh Blrpod Serum
PTH(1-84?%%%%@%%r%%i%n%%§$%f§’ 0 n%nu#e Aﬁpgf 5 mnutes After 15 m nutes

After 30 m nugespﬁé%@&@uéiggiﬁg- 688260 A8 1] Cthd) 38 Glierds Exanpl e 14
62.811.4 211.628.4 471.7112. 8 146.145.2 [0044] [Table 2] Test conpound

Bl ood Sefymy PIk 4- 84) Seneent bat ue@pg/snia) phAfrrerceb( imaiutagsenAf + eFhe20
m nutes After 240 m nutes Exanple 4 117.033.7 108.827.4 91.924.5
compound 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 acidic 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 include 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 caléium salt; salts of an organic base
such as N—mefhylmorpﬁoline 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 a salt of an
alkali metal.

Preferred exaﬁples of the pharmaceutically acceptable

"écid salt" of the éompound of the invention include salts



Example 14 78. 95. 0 81.84.9 94.315.7 MeansS.D., n=3 EXAMPLES 43 Exarrp'l e

1 3-12-[(1R)-1-1[(2R) - 3-([ 1- (2, 3- Di hydro- 1Hi nden- 2-

y1) - 2- et hyl propan- 2-yl ] am no) - 2- hydr oxypropyl ] oxyl et hyl ] phenyl | pr opanoi ¢
aci d (la) Methyl (2E)-3-(2-[(}g&)-l-{PZR)-B-{[1-(2,3-

di hydr o- 1H7i nden- 2-y1) - 2- net hyl pr opan- 2-yl‘] am nol - 2- :

hydr oxypr opyl ] oxyl et hyl ] phenyl ) pr op- 2- enoat e A m xture of nethyl

(2E)-3-(2-{(1R)-1-[ (2R) -oxi ran-2- yl methoxy]ethyl)phenyl) prop-2-enoate
(342 mg, 1.30 nmol) described in WO 2004/ 106280, .

1- (2, 3- dithpdhgdtHgendér-12-del jacizh reetdhy |38 dpetic 29 e Heug¢Bde ng2l4: 24 nmol )
described in WO 01/53254, and |ithiumperchlorate (79 ng, 0.74 mmol) in

t ol uene hfyizogken wad ostiider edhldt, oA erBeBEe@ef 62 lfe Mo\t s. Water (10 nl)
was added to the reaction solution, which was then extracted with ethyl
acet at e hyigogenx 1®d1idaf tserl thad L ihe forfant ROF A2t S @\%Jr‘g 20hBi A8d, washed
wi th saturated brine, and washed w th anh%/géous rragﬂesilrjm }(saglsfggge The

sol vent Nigd adies Salited RFFCHRIGTS etfuced Presdbfe®@The PesPatgPWas purifi ed

by sili | .col um chromat ive thenbitl e
compound X% TEOI0T Bt 0T 1) et cE [ SDeohg. oy eTa 30p oL EBnkEbi )

Met hyl i ' at 1t th lfonate

3-{2-[( fﬁ)lti {t[r(]fli)l{oiﬂelt-?azr}ess-ud]i%%/ndar oell-f?nd'en?g- ?/1) ?g?ﬁ%t hyl pr opan- 2-yl ] am
i nol - 2- hydr oxynranyl 4 oy ethyd Jphanyh | Bsopaneahe sulfohasel shiencef nethyl
(28)-3 (A T(IR (1 (2R3 [ - |

(2, 3- di Rydro-yid Nderbrlayd ) sZrietdyl s opanad- gkpamiooke2d such as

hydr oxypr opyl ] oxyl et hyl ] phenyl | prop-2--enoate (206 ng, 0.46 44 mmol),

whi'ch hag-dearne ohilad nethlatExsapt ¢ dfdayatensefhanelictdnetelipawds added

wi th 10% pal | adi um carbon (wet, 50 wt% 100 ng), and hydrogenated under

at nosphefitrgressiire, fasc@ribmue ssallhe teateirafiessbbti oRxAAS LRI PRfed -
through Celite and washed with ethanol. The solvent was distilled off under
reduced @r gssigate syl ve 2h@ t$21 €S cORPBUNAT&ECa2EdFoPPESs3Gi |y subst ance
(209 ng, quantitative). g_c) . Chi

3-{2- [ (1RYAie (Dt 3-1731p9, S2HFhyaF 81 RHEnGaAS y DF PR Ry Sirdpan- 2- yI ] am
i no}-2- hydroxypropyl]oxyl et hyl]phenyl | propanaqi.c, aci To a m xture
ol ot LorE D byt TR 195 T Farr i, AcokpoRhiB A 81T, oot -
3-{[1-(2,3-di hydro-1Hi nden-2-yl)-2- l.pro id.

yl Jami nott%th ypt opyf] %x;s/f% hf’/f] gﬁggélglgér %%gr%gt gc(1209 my, 0.46 nmol),

whi ch had bee bt aj ;N Ll faur 1.38 nL) and
met hanol ('1. 3§h%§?ﬁ‘§8ﬁf*§q33%@%@3%&%&;&}2& %ted%%lw}[b?—a&n 5%1%9 m., 1? 38

mmol ) was, addesd, ,andn st i hyed: abn' RAM bempeiiuie thoa dbé fpauics wEeer eact i on
sol ution was concentrated under reduced pressure. The resi due was added

with watgr (d@omt)a BPdrsubspguentbypwirth ihgNwagueous leedriegeychl ori de
solution (1.38 nL), and then extracted with ethyl acetate (10 nL x 2). The
organi ¢ bayggslueteigonhenedmospabed wirt bvys atarratsed 18riasg iamd diried over
anhydrous nmagnesium sul fate. The sol vent was distilled off under reduced
pressur estohghyerthest el @eddnpousdlasta swance esyisHo e SUstRiHte (178 ny,
yield 88%. Exanple 2 4-{2-[(1R)-1-1[(2R)-3- %1'(2’ 3- D hydr o- 1Hi nden- 2-

45 y1) - 2amet hyEpr opahugey panithelipvention. e compound, a salt

hydr oxypr opyl ] oxyl et hyl j phenyl | but anoi ¢ "aci d 2a t hyl

( 3E) - 4- ( 2heteRf - 10F( 2RFOS¥IA AN O2- FRemSRBARHT RA I%&ﬁ% butS 3- enoat e

Under an argon atnosphere, a mxture of (2R)-2- a fric

{[ (1R) - 11p¥EBEbRBpRENY P&t SRFMEChSCRa T ara (L. 00 3,989 Fmdl ) descri bed
in WO 2004/ 094362, . net hyl. but - 3- enoat 9 7 Iﬂr% : | I adi um
acetate EFPPSF42URY 35 T Smmdl tarn%s?a{a#egh{/%’eﬁ%/ )pho p%ﬁ'%éé)?. (59 ny,
0.19 mol,), and triethyl amn 65 m, 1 Jnd Ny ac ptrite (10 n)
was stirred™wit iU ataisyng‘i’1 tr?nadlgcro %erf’l t?)r?_faofd gg%%%r’?s%ndrhnae rg%%){}?on s%l fjti on
was cool regmite tAHE . drld il oughe Gahih 4 € t @l Wgsbegds W t h
acet oni tr%%lp%%d'f'ﬁ@ é%?l \%eav&\@}gaedciinﬁﬁﬁ%d%éwunder reduced pre\é\gure;ﬂ The
resi due vas R isjeed dyeSi1y Ca ntiele S0l tHE EhiseRE@graphyné nhexaneiethyl
acetate = 4/1) to give thetitle conpound as a yellow oily substance (246
ngy, yieldm3%ie all isdmdys Maidwdedi3)mdrs 2-24dRp2debf¢2Rp£31phef2, 3-

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

hydr oxypr opyl ] oxy} et hyl ] phenyl | but - 3- enoat e By using nethyl
(3B)-4-(2-1(1R-1-[ (2R -oxiran-2-yl methoxy]ethyl | phenyl) but - 3-enoat e which
had been obtained in Exanple 2(2a), the reaction was carried out in the
same nmanner as the nethod described in Exanple 1(1la) to give the title
conpound as a pale yellow oily substance (yield 18%. (2c) Met hyl
4-{2-[ (1R -1-1[ (2R -3-{[1- (2, 3-di hydrolHi nden-2-y1l)-2-net hyl propan- 2-yl ] am

..



47 2004/ 094362, the reaction was carried out in the same manner as the
nmet hod described in Exanple 1(1la) to give the title conpound as a col orl ess
.oin substance (yield 37%. (3b)
-[(IR)-1-{[(2R) - 3-{[ 1- (2, 3- Di hydro- 1H i nden- 2-

yl) 2- met hyl propan- 2-yl ] am nol - 2- hyd@oxypropylloxylethyl]
3- net hyl bi phenyl - 4-carboxylic acid By usi ng net hyl

-[(1IR)-1-{[(2R) - 3-{[ 1- (2, 3-di hydrolHi nden- 2-y1) - 2- met hyl propan72-yl ] am n
ol -2- hydroxypropylioxyl ethyl]-3-nethyl bi phenyl - 4- carngylate whi ch had
been obtained in Ex 3 gelbeacrh@nmmesucasro disorefrh t he same
manner the® ﬁ%?ho%ﬂgégcgébia |% Exanple 1(1c) -to give the titl.e conpound
as a white ano pg% [ gupitgggelﬁyiehdméé%ﬁ theampire Aell known 1n
3-{2-[ (48 -45 f ?% (2, 3-Di hydr o- 1H- i nden- 2-
yl)-2- nF %ygpgopan 2- yI]anlnoI 2- hydr oxypr opyl ] oxyl et hyl ] -
6- et hy enyl | propanoi c acid 4a) labeled
(1R) - 1- (2 Br p@- 3ofeihykipbenyhpetharesition mcludes a

(+) - Bchl orodi i sopr opi nocanpheyl bor ane (8. 46 Was gissolved in
t et r ahydepbytiars( 150 enl.) coppeiedst 61 Z’OT}C%I adndon%@da ropwise with a

solution of 1-(2-brono-3- nethyl phe h’;/%th 4230, 9512803 nmol )
descri betei @ou®o2G0BELEPS0E TVF et %uggﬁt 5% m.), and stirred for 18
hours. The reaction solution s degs Wi di et harral amitre )(.6. 38 g, 60.8
mol ), deoltede ol fBomRtERIS at tr alqand St Ir%ed at roomterrper ature for 3
hours. The reaction sol ution g0t hatedrupden yr edeeedapiessure and
added 48- witif nlrh%%%or( 1ﬁbvﬁ1§3£§)$ﬁ§|e precipitated solids were filtered
off and the sol ven led, pffnundarenedoned Pyessure. The residue
was purllﬁ%’: # ge+r§é&% um chr omat ogr aphy (n- hexane/ et %I acetate =
4/ 1) to i ve t he OLBa 188 apwbbtregs ki tet30 FOMPCEIE 99%
95. 6%3e) rma ceu‘%%%’ﬁ(g ?82@??(1@ 1- ( 2- Br ono- 3-
met hyl p en%l%%QD&&l])gﬁt@MH:E)XJ:éﬁnBe converted to an amino group, &

ro met

1R) - 1- | phenyl ) et hanol (2.00 g, 9.30 rrrml obt
(EvarpI e(ﬁlgélg ﬁr(ﬁb ébgcadgh)reexm 'gm@bl@n( z@ﬁ% Slﬂff i & pdgu(pgi Q%dg 12.1
P50

nmol ) wer ved in N, N-di net hyl formamde gtdg éia ed wi th sodi um
hydri de (§08;Agentanhenl B5%r 01450 Smes] )Undﬁ-”dpﬁ Srjro 4t“Foom terrper ature
for 2 hours. The reactionsolution was add \Anwafor\q(atselr \%q @cted wth
ethyl acebatierihfiser Ehamplenecsdr GARNES é’i@?/‘érc STRaSKed Wt saturat ed
brine, and dried over anhydrous mag}em umb%Jéfat\eolTh@ sphyest 2 1es-

di sti | | ednafifudendéro e HFSEF residue was purified by silica
gel colum chronat ogr ap! hexa et scdl1iy besgugue the title
conpound 2d$1la ddifor [Fss %1"1(@& Gb5st ancéeh%l (?j g%%el d 609 . (4c)

Et hyl (2E (2- et 6- { (AR)gy1- [ Xi e2-1§B-198. Specific

met hoxy] egfhlyqq Kag1 %e%%‘@j/ﬁ enly pr op&%ﬁ)engat%%

(2R -2-{[ (1R 2- Bropp aenywhenhanyhmenhybiroxier afe (1505 ny,
5.57 mmol§%a ’K)‘/ﬁﬁl%é} %]édp%een %B%%%g in Exanpl e 4(4b), ethyl prop-2- enoate
(910 IIL, 8. 36 palbadiunyaset ahe (hipnE126,mg, CORPORIS6 Hinol ),
tris(2- rreFE eny p%osphl ne (170 nmg, 0.56 mmol ), and potassi um carbonat e
(1537 ny, # o FHE! gmy_vﬁge §e§pemdedcmaaem,xtallﬂ<éil§616\¢ent°r(27 5 mL) of

pr opi onltrl ewat er 1();, and stirred with heating under, ref| %ﬁor 5
hour s. ﬁhgggﬁgkgmaﬁehuueog was coubedindo imo sttt e 1191 8r ed by

using MIticup (registered trademark, manufactured by M]] &nd
washed W th etbylsaacetated, Thé aoyganied éyferp %\ﬁé‘”s]%acaﬂ%%teer "and
saturated brine, and then dried over anh rous ho eshumsplfage. After
that, the seh‘eemtylw@sodqos11|rl3l‘é3doé<ﬁ SHiderY rdHuc ressure The' resi due was
puri fi ed by silica gel colum chr omat raph e/ ethyl acetate = 4/1)
to give the triatys mohpmmd 8¢ % é”é’ller Cf%w m% stance (1025 ny, yi eld
63%) . (4d) Ethyl (2E)-3-{2- ( ,]{* R) = § 14z (2, 3etc. When

di hydr o- 1viviedemy IR St ¥R pr J ykf ‘Eé’n:g 01-2- '

hydr oxypr opyl ] oxyl et hyl me I nyl | pLOP=mgBAatEcE the Byvesiaghet hyl -
( 2E) - 3- ( 2-amEt g Q%Y {4 9111’(%%-&2% ir/{%m -yC P

nmet hoxy] et hyl | pheny| 0 -e ¥hi ¢h hadcheeneohyairney igrr cBpaisl e
4(4c), t hee %t § DN+ ’\))\gj; <garrl(g &1 in the sane manner as the nethod

described in Exanple 1(1la) to gi ve the title conpound as a colorless oily
substance (yield 37%. (4e) Ethyl

3-{2-[ (1R -1-{[(2R) - 3-{[ 1- (2, 3-di hydro- 1H nden-2-y1) - 2- et hyl propan-2-yl ] am
i nol-2- hydroxypropyl]oxy}ethyl]-6-nmethyl phenyl | propanoate By usi ng et hyl
('2E)-3-{2-[(1R)-1-{[(2R) 3-1[1-(2,3- 50

di hydro- 1H-i nden- 2-y1) rret hyI propan- 2 yI ] am noI 2-

T T T T o



(5d) Ethyl (2E)-3-12-[(1R)-1-{[(2R)-3-{[1-(2, 3-

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

hydr oxypr opyl ] oxyl et hy1] - 5- et hyl phenyl | pr op- 2- enoat e By using et hyl
(2E)-3-(3-methyl-6-{(1R)-1-[(2R)- oxiran-2-yl

net hoxy] et hyl | phenyl ) prop- 2-enoat e Wl ch had been obtained in Exanpl e
5(5c), the reaction was carried out in the sanme manner as the nethod
described in Exanple 1(1a) to give the title conpound (yield 99% as a

col orl ess oi | y substance. (5e) Ethyl
3- {2 [(1 % é(zggk? {4da(2 gogphmgmaﬂéldr)dm- DorB)t<Z nfe 19 .Drfopan- 2-yl ] am
i nol - 2- t:l?Bxy pr opy }oxy et%

] - 5- net hyl phenyl | pr opancat e By usi ng
et hyl (2B1p8ubd- 1 tgle)lléh{ttmyarm (Zcdp is acetylated -
di hydro en-2-y1l) - 2- net hyl propan- 2-yl ] am nol - 2-
hydr oxyggQﬁxlt]:)g)iglt@tjhyg;koﬁaﬁethqehbn)pllvmlmlziteﬂﬂ)at%l%t%ﬁhl%a%d been
obt ai ned 1 n Exanpl e d), the reaction was carried out in the same manner
as the ppiRed1deseri IaednyﬁaaEﬁaianOer HiMHtho PPt s Y 1t1 e conpound as a
colorless oily substance (yield 92 )
3-{ 2- [ ( £RrobrblLe2RY, 3e{cp1 (2e3‘~q3| ht@&%hﬁ% ﬁ“&’%ﬁ‘z Y H 2t A opan- 2-yI ] am
i nol - 2- hydroxypr opyl ] oxyl et hy] ] - 5- net h pr g thQl d By
usi ng etphyalse’zmt{zu{(t ) CEMPABR) @5 r}‘!ie J§Z/mg YL Pr ORERGLES s
di hydr o- 1H i nden-2-y1) - 2- net Ipr an | 2% fied or _
hydr oxypr faisisestelal étrhy“l 1c§1 enyYI%r op”anggt% \/\,ﬁlr(l:hlﬁad been obt ai ned

i n Exanpl e 5(5e t he reactl ar i edn odhel BatBexgageonmnaer as the
met hod cPé%thft&iftfé%i {qr q1:"><’a Oé]%d\?étg g‘lpve the title conpound as a white

anor phous s nc beibd, boxymethyl
3-12-[ (1 aﬁ) Q%f1%€%§u%g§g 11 nden- 2-

y1)- 2. mel he/éPtfP@a' 22hd @) 19k Aoy Y peopyk Giplet byaployd
4 met hylep%eny propanoic acid - (6

a)
(1R) - 1- (2; Bropp; b- oet byl pheay| pehbapokrbonyl Byyedinyg esterified,

1- (2- br ono- 5- t/hyl phenyl ) et hanone described in J. Og. Chem 1960, 25,
1016- 1029y ; hhecngasti patmas eaidregdouttion JtrhétSanme manner as the met hod
described in Exanple. 4(4a) to give the t|tIe conmpoun rless oily
substance (yi ghadt96% 95e4¥pepntion lnC( e FRRERYY S_L r ono- 5-
met hyl phenyl ) et hoxy] net hyl | oxi r ane usi ng,

(1R) - 1- (zuhbculimlélnethypphényﬁlﬁeﬂ%}ﬁ’(ﬂu%locfh tﬁﬁd Jtfeen ojb? ai ned in Exanpl e

6(6a), the reaction was carried t nth . ag i et had
descr i bedubs tEtargside WALap P F@'@%etdn e corrp und as aa]g%l orless oily

substance (yield 66% Led in The
( 2E) - 3- (49Tt ED e{qculjt_.ﬁ)alfn[t(é{, J(PXSI rl%é_lzude those descrilbed 1n

net hoxy] et hyl | phen n 48118 Georges Wermuth,
(2R) - 2- {[P(rlaﬁ)tllce( 2?/1:Jb)rl\§1£l aei tﬁ&%ﬂ Str )gahoxy] met hyl | oxi rane whi ch had

been obt 3| fc@@ é;@@:ﬁﬂal@n vias martiedlaut in the same
manner asActaﬁg IWtﬁh escrlgchée))d' in Exanple 4(4c) to give the title conpound

as a pale yell tance £yrebdy 78%0 are de@@d}tbgﬁhyﬁ pages
NN R e

(2E) - 3-{ -3-1[1- (2, 3-
di hydro- 1444 n?ﬁl 2z Ve 2p pethytpr opanediyhihaki Abemastry.
hydr oxypropyl ] oxyl et hyl ] - 4- net hyl phenyl | pr op- 2- enoat e By using ethyl

(2E) - 3- (4-met hypr@d( 4R lpk62BEs) oxiran- 2-yl

560yt ﬁte“tLLEQEB%LS,\S;SEJpéztiéﬁtlt@taiﬁganﬁg%%e” TN S
described In DXamle, 1(12) 10,0,k Lhe tile Lomund e, sl ass oy
ﬁotzzt(tidteittéigyﬁpét;téf%ﬁirc%a?fy%&fenta%?%ﬁcawzptﬂo%éﬁaogtéméM"‘%JLL“
e e

hydr oxypr opyl]oxyl et hyl}jh)4 met hyl ph engﬁgsog ocpegcﬂ@@aelm-@mmgchad been

obt ai ned ¢ 1Ex: Wé1 861 S HéFeaction was carried out in the same manner

as the nethod de y torgiae thent i ACRDEMRPOBRESAs a
col or | ess BNGF Is b(%godﬁ %ﬁ QT oR8Y, (6f)

3-{2-1(1R) - 1- ([(2R) 3-{[1- (2 3- Exhydro 1H i nden2-y1) - 2- net hyl propan-2-yl ] am
i nol -2- hydroxypropyl ] oxyl . et hyl ] - 4- met hyl phenyl ) pr opanoi ¢ aci d By
using ethyl 3-{2-[(1R)-1-{[(2R)-3-{[1-(2, 3-

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

hydr oxypropyl ] oxyl et hyl ] - 4-met hyl phenyl | pr opanoate whi ch had been obtai ned

i n Exanpl e 6(6e) the reactlon was carrled out |n the sane manner as the

p— a - y" o



By using ethyl (2E)-3-(2-fluoro-6-{(1R-1-[(2R)- oxiran-2-yl

met hoxy] et hyl | phenyl ) pr op- 2- enoat e whi ch had been obtai ned in Exanple

7(7c), .the reaction was carried out in the same manner as the nethod
described in Exanple 1(1la) to give E?Le title conpound as a colorless oily
substance (yield 75% (7e) hyl

3-{2- [(1R) 1-1[ (2R) - 3-{[ 1- ( 2, 3-di hydro- 1Hi nden-2-y1) - 2- rrethyl propan 2-yl]am.
i no}-2- hydroxypropyl]oxyl et hyl]-6-fl uorophenyl | propanoat e By using
ethyl (2E)-3-{2-[(1R)-1-{[(2R)-3-([1-(2, 3-

di hydr op | ndgmy 25y 1) @npret hyh pt opanrgayli FafiragisTprmat ions”, VCH
hydroxypropyl]oxylethyl] 6- f 1 uor ophenyi | prop- 2- enoat e whi ch had been

obt ai neg i 15 Exarpl end(7d)98Bhe reaction was 56 carried out in the same
manner as the nmethod described in Exanple 1(t1b;2 to %ve ttlho%al'tle conpound
as a col orl ess siuty sabstadepepgiapdogsgyhe e

3-12- [(1R) 1-{[(2R)-3-{[1- (2, 3-Di hydro-1Hi nden2- - -{1et hyl propan- 2-yl [ am
i nol - ghydpoxyprlo@yl b@x?[fgéteﬁ?ll]" e6+ l}(?rrgbgné%(yelgi p(}r/dépanooeré acid By
using ethyl 3-{2-[(1R)-1- _

di hydr otiﬂhhh@éﬁSZtS?l?r?’F L‘& yr1"’]l piE gitER an

hydr oxypr opyl ] oxyl et h - -fI uo e Qng\f‘éﬁjha]haﬂo been obt ai ned

i n ExanpPer ?(’?é)‘?‘\t’vt Hé%ﬁ%g tlngn %Elgcgdr%lg{ 8%’?% t he sanme manner as the

met hod describ n thee t flih et tompbumdoas a white
anor pho&§t§58§§éﬁ€‘8 E)é%g)(f S]9t° %)ubt&lgid&% .

3-{2-[(1 Homdent 24
y1§ 2[ E’ré‘ltl% %pan)p %}ﬁ{ [C<'§1r1rrl(cﬁaorl3 k? %li%pr%py]e?oxyl ethyl] -

5-fl uor ophen Egpggan £ AGhdkional gxXBays 1nclude an amino group,
(1R) - 1-(2- Brorm- -fl uor ophenyl et hanol By u

1- ( 2- br s Arfd:uoraphany | Jred rmmgando@exscgr@éﬁrlﬁtm 26@@/@?858@“?%
reaction was carried out in the same manner as the gescrl bed in
Exanpl e f{da)s tihegiafot hen¢lude t@@@@uﬁ@sﬁlﬁe@ollﬁrl 8§8 y'Subst ance
(yield 9.9% 95.6%e). (8b) 2R) 2- 1% 1R -1-(2-B d

fl uor op@n‘ryugsatltm@thw?b&ﬂﬁ%ﬁés writg h E&’ é . E;‘}g%né an

(1R) - 1- (2-brono-4-fl uorobhenyl)e ich n @Rt ained |or111 Exanpl e
8(8a), theGrd#etsond \l/%/a§dl§7°é‘arr 1g§@8ut Wﬁﬁpte rrg?lngﬁner “as tlhe met hod

described in Exanple 4(4b) to |ve th | A et ess 0ily
subst anceo(§i el ensgofhey can bg ?»ﬁ& ttegyc%@i%%@

ot hony) Bkt RoRans s PPEEE; %@%f%s%x' A
2R) - 2- 1R b l: h et Jreiry |1 foxiaearsawii ch had
E)ee% ob% gflﬁﬁéd]’lﬁéék ERED %{a ttl%g’[ ﬁg ‘r%gfggll oan\vat]s cz;ﬁll edmoeLt in th’g saﬁe

manner agh E EBQ? desgiibe qSI Frebal o d(do)ven i vieo ttheddsi79 conpound
as a pal Fow oi substance (yield 78%. (8d) Ethyl

(26)-3- (2, LR 5 15bE62R) 3kt Bompound.
di hydr o- |J-:|-I nden- 2-y1) - 2- net hyl propan- 2-yl ] am nol -

hydr oxypr opy! Fex¢hetrhyld a=ddtor mmlmmo‘@@n%ﬁt%he invengOfisi ng et hyl
(2E)-3-(3-fluoro-6-{(1R)-1-[(2R)- -oxiran-2-y

met hoxy] etzhy Idep hempu)gerd fo 12 - erostd G ¢ HP h%%lrﬁ%é% FBPEP NG T RIRanpl e
8(8c), the reaction was carried out in the sanme_manner as he net hod
descri beddte ednpice I(de)nedl v es T4 17t Fo® cORPouliaY as” a coI orless oily
substance (yield 96%. - th

3- 12- [ ( LR)=bqU2R) -F-qYa.- %%S%rﬂ?%%?%g‘iﬁr ndEn°8. ST IS RE Ryl propan- 2-yl ] am
i nol -2- hydroxypropy] ] oxyl et 5-f1 uor yLlep a tetion. Byeusing
ethyl (2B)es=tiar (tm)n% }[‘%2%4 % 1p$4-¢2 ggnga HEPEARARAg

di hydr o- 1H i nden- 2- n'eth r n a } m@thods well known

hydr oxypriopit}oxy| @ rhykiT %aFFuogogﬁgn$§I% lgpglzlﬂgnoate whi ch had been
obtained in Exa |l e 8(8d he r tLo SeCRlon egpatzli n the sanme manner
as the method lﬁ‘:é b g he& Eggrgrp elal‘(y%b) to give the title conmpound as
a colorl ess oL gﬁncgmg)ﬁlaell@n%%f()ahydrat1or(,8fo)r hydrogenation,

3-{2- [(1 %/3215?? 1[1-(2, 3- D|hydro 1H i nden2-y1) - 2-met hyl propan- 2-yl I am
i nol - X?onypr opyl ] oxy) et hyl ] -5-fl uor ophenyl ) propanoi ¢ acid By
usi-ng eth 3-12-[ (1R -1-{[ (2R -3-{[ 1- (2, 3-

di hydr o- 1H-| nden- 2-y1) - 2- met hyl pr opan- 2- yl ] am no) - 2-

hydr oxypropyl ] oxyl et hyl ] - 5-fl uorophenyl | pr opanoate whi ch had been obt ai ned
in Exanple 8(8e), the reaction was carried out in the sanme manner as the
nmet hod described in Exanple 1(1c) to give the title corrpound as a white
anor phous subst ance (y| el d 89% Exanpl e 9
3-{2-[(1R)-1-{[(2R) - 3-1[ 1- (2, 3- Di hydro- 1Hi nden- 2-

T T 1



(9e) Ethyl
3-12- [ (IR -1-{[(2R) -3-{[ 1- (2, 3-di hydr o- 1Hi nden-2-y1) - 2--net hyl propan- 2-yl ] am
i nol -2- hydr oxypropyl ] oxyl et hyl ]-4-fl uorophenyl | propanoat e - By using
et hyl (2E) 3-12-[ (1R -1-([(2R) - 3-{[ 1-(2, 3-
di hydr o- 1H-i nden- 2-y1) - 2- net hyl propa?u 2-yl]am no) - 2-
hydr oxypr opyl ] oxyl et hyl ] -4-fl uorophenyl ) prop- 2- enoat e whi ch had been
obtained in Exanple 9(9d), the reaction was carried out in the sane manner
as the method described in Exanple 1(1b) to give the title conpound as a
col orl esS oi ly ysubsicanae (pHelab s for 60roductiof 9 the
3-{2-[(1R) 1-[[ (2R -3-{[1- (2, 3- Di hydro-1Hi nden2-yl)-2-net hyl propan-2-yl ] am
i nol - 2- Cr@)f@;o@xw@rQﬁylL]r@(wre;tehyd:]orA-Wﬂhbrn@henlyldipm@@andiweﬂﬁld the By
using ethyl 3-12-[(1R)-1-{[(2R)-3-[[1-(2, 3-
di hydr ophidduntemmprices arethylgr dpant veg| Fanihel f2llowing
hydr oxypropyl ] oxyl et hyl ] - 4-fl uorophenyl } pr opanoat e whi ch had been obt ai ned
in ExanpmHEF®s . the reaction was carried out in the same manner as the
met hod described in Exanple 1(1c) to give the title conmpound as a white
solid (yieldFPo@gesEéanple 10
3-{2-[ (1MCWBN[ (2R) - 3- 1] 1- (2, 3-Di hydro-1Hinden-2- .
y1) - 2- net hyl prop F' 2-yl] am no} - 2- hydr,eS?y,propyI ] oxyl et hy1] - R

)

6-(trifluoroneth pheny1 nr/opanm c acidl(10a) RSMaBr
1-[2-Br oM, i Fouor omet HSHY pt %@@ne 9 Aj])ht L>\,, ol8tion of
fl uor on%g%( bfnzm c d (2 505 f%.&g mMmoIS2EN, O-

2- br ono- 3R '(— Ri.
di et hyl hydrox diam ne oride (1L18 g, mrol ), Nmet hbﬂ nor phol i ne
(2.1 nm., 18. qr)m)l) and (a-3)

4- (4, 6-di net oxyl 3,5-triazin-2-yl)- §1-met hyl mor phol i ni um chl oride (3.78 g,
12. 1. mol) in acetonitrile (45 nm.) was stirred at roomtenperature for 18
hours. The reaction solution was concentrated under. reduced pressu&g;&Gc The
resul ting residue was 'addedR\9vith 1 Magqwebus hydrochR%ri de sol nd
extracted wW.lhhigt hyl ac The or g?anéc | ayer S ith qgtnur at ed
bri ne and_dried over ré@ gne&-u%—s—u-l»fa’t - The sol vamt—was—distx| | ed
of f under Jreguged 61 p s1ure Thedegsighe was \sgol ved in Step A-5 _
tetrahydrofuran (90 ni), added with a solution (0 of nmet hyl nmagnesium
bronide in tetrahydtofur@®a) (13.0 nmL, 12.1 mml) at {2BC, and stirred at
roomtenperature for 18 hours. The reacti on solution was poured over 1 N
aqueous hydrochl oride sol ution and extract ed with ethyl acetate. The

organi c | ayer was washed with sat B brine and dried over anhy /us3 '
nmagnesi um sul fate. The sol wérR* \di/stilled off gander re essure.
The residue was R@url fied b |4 gel col'um chromat ogr ap

(n- hexane/ et hyI acet ate =2 /1) to give theqzt t conpogndNas™a col orl ess

oi |y subst, 027\94 yi el -94% (108 (1R)-a [ J- Br ono- 3-
(trifl uorRo phenyP] efanol I%(;,/\hus_l ng 1-{2-byono- 3-

(trifl uoro I )phenyl ] et &%oAe Swhi ch had beer’ obt ai ned in Exanpl e
10(10a), the r action was carried out in the sa manner as the mnethod
described in Expanple 4(4a) to give the title camssund <asl g colorless oily
subst ance (yi @cgg% 8)97. 5% ee) . (10c) (2R)-2- 9 ) - 1-[ 2- Brorm 3-
(trifluoronethyl)phenyl]ethoxyl net hyl ) oxirane By usi ng

(1R)-1-[ 2-bromp-3- (trifluoronethyl)phenyl]ethanol which had been obt ai ned
in Exanpl e 10(10b), the reaction was carried out '/IRFne same manner as the
met hod described in Exanple 4(4lgs to gi v%ﬁe;dﬁconpound as a colorless

oi |y substance (yield 55%. (2E)-3-[2-{ -

(1R) - 1-[ (2R) - OX|ran 2-y1 g /j/‘\o“‘/L .

met hoxy] et hy1}- G- (4 i-f ['uoro yl ) phe@il ]Hpr op- 2- enoat e By using

(2R -2-({(1R) - £ [pzAbr ono- 3- (tiifluoronethyl)phenyl]ethoxy}nmethyl)oxirane
whi ch had been obtained in Ex e 10(10c), the reaction was carried out in
t he same manner as the nethod Géscrib d1 )n Exanpl e 4(4c) to give the title
conmpound as a pale yellow oilyZsubsta ce (yield 25%. (10e). Ethyl
(2B)-3-12-[ (1R -1-{[(2R) - 3-{[ 1- (2, 3-

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

hydr oxypr 0@§13 bxyl et hyl ] -6-(trifl uoronet hyl) phenyl | prop 2-. enoate By
using ethyl (2E)-3-[2-1(1R)-1-[(2R)-oxiran-2-yl :
net hoxy] et hyl | - 6- (trifl uoronethyl)phenyl ] prop- 2- enoat e which had been
obtained in Exanple 10(10d), the reaction was carried out in the sane
manner as the met hod described in Exanple 1(1a) to give the title conpound
as a colorless oily substance (yield 82%. (10f) Ethyl

3 {2 [(lR) 1 {[(2R) 3 1[1 (2 3 d| hydrolH-lnden 2 yl) 2 rrethyl pr opan- 2-yl]am

.




manner as the method described in Exanple 4(4a) to give the title conpound
as a colorless oily substance (yield 99% 94. 7%e). (11c)
(2R)-2-(1(1R) - 1-[ 2-Bronp-4- (trifluoronethyl)phenyl]ethoxyl methyl)oxirane
By using (1R)-1-[2-bronp-4- (trifluorpgethyl)phenyl]ethanol which had been
obtained in Exanple 11(11b), 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 70%. (11d) Ethyl
(2E)-3-[2-1(1R)-1-[(2R) -oxiran-2-yl
met hoxy] et hy111iB8- toei £PuBrefARt hyl ) phenyl ] pr op- 2- enoat e By using

(2R -2-({{1R)-1-] 2-brono-4- (trifluoronethyl)phenyl]ethexyl nmethyl)oxirane
whi ch haﬁiz(kﬁé?éil Poabteélicﬁ]e@aisnt%r?&l“@ fﬁaﬂjcrjgstﬁ% ea%?ﬁ 6n darrfed out in
the sanme jyanner as the nethod described in Exanple 4(4c) to give the title
conmpound®as a col orless oily substance (yield 83%. .(11e) Ethyl

fjlzﬁildfo{%ﬂ[ f%sg)e#z%R :h?r%{g"t%ﬁh(ﬁzbsga;mh% ST RoT S p2R0Ve R® -
hydr oxyp}g%‘gy%ééﬁxge%gx?%% %%’?lz%(%%?’t hyl ) ohenyl | prop-2- enoate | By

usi ng et ) -oXiran-2-yl
met hoxy] gt hy1d - B (ddd Ad uaronetind ) phenyt dps opo2- eneas eowbieh-had been
obtained in Exanple 11(11d), the reaction was carried out in thesame nmanner
as the npthedidescenhbed in Exanple 1(1la) to give the title conpound as a
colorless 65 Oly substance (yield 98%. (11f) Ethyl
3-{2-[ (1RsclrEp2REn3slplpl2Ltcdiimadgodidn nuen-2-gebyred fgtpropan- 2-yl ] am
i nol -2- hydroxypropyl]oxylethyl]-5- (trifluoronethyl)phenyl}propanoate
By usi nggebhyl egREyadef2- felR) chadcp3R)Ful 1- ( 2, 3-
di hydr o- 1H-i nden- 2-y1) - 2- net hyl propan- 2-yl ] am nol - 2- -
hydr oxypr opyl Bé&ep étyl ] -5-(tri fl uoromet hyl ) phenyl | prop-2- enoate whi ch had
been obtai ned in Exanpl e 11(11et1), he reac(ii on vvashcarri ed out ipz he sane
manner as t he TREth&d e P EF P PTHII t o gi TP REVLi { Fe” Eonpound
as a colorless oily substance (yield 979. _

ﬁ})dr

3-{ 2- [ (1RY- BSEP@EPS3 COPoRed (5 ok 1H nd¥RSE %/ﬁ‘)%tlgé rr%?%f/?ip(r: o%%irf-i’z- yl ] am

i no}-2- hydr or opyl. L oxyl et -h-. (1 ) | opanoi ¢ acid
By st ngSEEh B LB YO gt g e ) pReey L Lnacre

di hydro- 1Hhi pdens 2-y D 2- ; -2 M E®tddscribed in

hydr oxypszgpr)]yl %o%y{oé%ﬁﬂc)yeﬂz-a& %drT ffﬁoﬁ%h@ﬂ%n@l } pr opanoat e whi ch had
been obt gicned Hdu B, 1K511)31 4 seasthprkuwassEansl ed. out.in the sane
manner as the nmethod described in Exanple 1(1c) to give the title conpound
as a white amgydpous-substance (yield 979 . Exanple 12
2'-[(1IR)-1-{[(2R)-3-{[ 1- (2, 3- Di hydro- 1H-i nden- 2-

yl met hyl ) cycl apriopyddepri inola Stymrokypropyt]ngytee hgbhpgundesa-3) .,

met hyl bi pheny1- 4-car boxylic acid (12a) 1-(2, 3-Di hydro-1Hi nden-2-

yl met hyl Yicyecl ,opr dpetramd néy usin®ythssi aemRo@di hyd? b- apHi Aderigogid
acetonitrile (157 ng, 1.00 nmmol) described in WO 1998/ 005651, et hyl

magnesi umseadatitde (3 M'diethyl ether solution, 0.67 n, 2.00 mol),

tetrai sopropoxy titanium (0.33 nL, 1.10 mmol ), and trifluoroborane-diethyl
et her conpl ex eRsind: 2.00 mol ), the reaction was carried out in the
sanme manner as_the nethod described_ in J. . m 2002 7,,.3965 to give
the title conpthd 3R vaﬁ]i?es*%%?i8f(‘i§2"ﬁﬁq,é99ﬁg?§eeé%“.po“% (a ??%) |

I\/Et hyl : - . r i e =) .

2 [ (1R 5T (2 - LTINS, £ hyd¥ oF TR RERA- 5051 Kt AYFY cycl obr opy! ] ani nol -
2- hydroxypr opgi%;é)xzylgt hyl - 3- et hyl bi phenyl - 4- car boxyl ate By using

1- (2, 3-di hydr o- 1K i ‘nden- 2- yl net hyl ) cycl opr opanani ne” whi ch had been

obt ai ned in Expgples42(128)a Lheprgachi-gRuWASgCank @@m@lunidn (Ehe)sane
manner as the nethod described in Exanple 1(1a) to give the title conpound
as a col o4} essuPilyg stbst abesotybiel d-28% o the compbed (a-3).
2'-[(1IR-I-{[(2R) - 3-{[ 1- (2, 3- Di hydro- 1H i nden2-yl net hyl ) cycl opr opyl ] am nol -
2- hydr oxypr opyst esyhee hyb] s8epnrt by thhpbenpkr{ocarkioryidor dciad to By
usi ng net hyl

2' -[ (1R) -thd [(2R)o3-d¢dct 2p8ddahydrgdHADNdénI2telrmat-yginpdy cl opr opyl.] ami nol -
2- hydroxypropyl | oxyl et hyl - 3- net hyl bi phenyl- 4- car boxyl at e whi ch had been

~ obtained 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-{[(2R) - 3-{[ 1- (2, 3-Di hydro- 1Hi nden- 2, - :
y1) - 2- et hyl pr opan- 2-yl ] am nol - 2- hydr oxypr opyl ] oxy}et hyl ] phenyl | pent anoi ¢’
acid (13a) Ethyl (4E)-5-(2-{(1R-1-[(2R) -oxiran-2-yl

I T o e . AT /7 A =\ a £ 0~ 1



(13d)

5-{2-[ (1R -1-{[(2R) -3-{[ 1- (2., 3-Di hydr o- 1H nden-2-y1) - 2- net hyl propan-2-yl ] a
m nol- 2- hydroxypropyl]oxyl et hyl ] phenyl | pentanoic acid By using et hyl
5-{2-[(1R)-1-{[(2R)-3-1[1-(2, 3- 24

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

hydr oxypr opyl.] oxyl et hyl ] phenyl | pent anoat e whi ch had been obtained in
Exanpl e 13(13c), the reaction was carried out in the sane manner as the

met hod descr.i.bed .in Exanple 1(1c) to give the title conpound as a colorl ess
aror phoug %&@@(ﬁn&%& 6O B LT4408 . More SpEHTIcER Y,

il rlnzet L§|1@t f)plﬁ%t%ln] r?oﬁ - -r“Pﬁ/%r%&?%%ﬁw?g?y%%?ﬁyﬁ] BhhefyPTBlEpanioi ¢

acid ) Ethyl { = 1= ( RR) 5 9Xi

met hoxy] ethhtl( ;A)gﬁéin;% )érboep(()j-z o ?Pa(% 491%1 Wéyggeé%%%%ZR)gté% [%139?)(:61“(2 br ono
phenyl) et ANE; i i 4362 e.reaction was
carried gﬁgénﬂﬁ%wga%émnneﬁzgétfggﬂe?hg\g %ggéégg 2§ thggarln%l e 4(4c) to
gi ve the dddd:@ enpeunt as & y&f Iy myyz;@ybstasﬁ@@p(ywlaax@% 69

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

di hydr o- X1 fridere adaretdiylg Cty@|$tpa§p)p2/|<]>ﬁnEﬁ@ﬂnp2e 1 that is

hydr oxypr opyl ] oxyl et hyl ] pr op- 2- enoat e ‘By using ethyl

(2E) - 3- ( 2l Rt [(R2RpgxiT@meR2-WA et hexyPet hyl | phenyl ) pr op- 2- enoat e

Whi ch had been obtained in Exanple 14(14a) and 1-(2, 3-di hydro-1Hi nden- 2-
yl met hyl ) cycl o'i)‘-r%bd’naﬁﬂ ne whi ch had been obtained in Exanple 12(12a), the

reaction was carried out. in the same nanner as the nethod descrl bed in
Exanpl e 1(1la) 10 iR e 13 t1eeR oMpohadds 1a9cbh6r Fe8BoBNAY (3uBdt ance

ield 399 .
(yllg [ ( 1%)9 i ﬁO(UfF%) “% {f[ezﬁc(tzl,%l RHYH L H PRISATROYP et AYFP) c§BFopPEpy! ] ani no
| -2- hydr r%o I ] o_x7§I et hyl ] phenyl | pr opanoat e By using ethyl
( 2E) - 3{5‘%%’0 T(2R) -3-1[ 1- (2, 3-

di hydro- 1H-1i ”daer,’bﬁ'zx}/—'é"?t hyl) cycl opropyl ] am nol- 2-
hydr oxypr opyl ] oxyl et hyl ] prop- 2- enoat e whi ch had been obtai ned i n Exanpl e

14(14b), the rgact iQnass car t a e, et hod
descri bed in Exanple P(N% Ce?og%ﬁe@gh%fga%lesngo%ggggageuﬁa Forllﬁgss 0|Iy

subst anC&Jy()él edchp39%g reactlor( Iehween the compound (a-8) and the

3-{2-[ (1R -1-{[(2R)-3- ([ 1- (2, 3- Di hydro- 1Hi nden- 2-yl net hyl ) cycl opropyl ] am no
1- 2-  hydraoypnory| ]a&)@ﬁ) et hyl ] phenyl ) propanoi ¢ aci d By using ethyl
3-12-[ (1R -1-{[(2R) - 3-{[ 1- (2, 3-

di hydr o- 1H i nd&re2-AH et hyl ) cycl opr opyl ] ami nol - 2-

hydr oxypr opyl i oxyl et hyl ] phenyl | propanoat e whi ch had been obtalned in

Exanpl e 14(14c3hig & qredct ipnswers earpfedusing 70ei pomheusdndamdner as the
nmet hod described in Exanple 1(1c) to give the title conpound as a coI orl ess
anmor phou® % IFREHES (qitarfthe #59E§cting grogpeodt £het gregogpd (a-10)

physi cochem c data f the conpounds that are described in Exanples 1 to
14 are given gééfl ] Tel%gzl‘p_eyscfa%x%ﬁpﬁj@r rmed, gefGrdingate 1(1a) S OH

RETA RSO AV LT e

idngdH’MOf@ﬁ%@ag% ééegéf? (5, Beed 5 548 e B (3“ S)_
7.24-7. 3¢, {4 d918t7§§% (S, E)Eéjmpl]e 17t}4'at lg 5@% ;bé? Z*4é (;éH67m 7'53

'(1HdJ-78Hz (1H d,7 3 =1 OH H
(1) : oflfvbd\"\d:&/(lms?d 5Stleolla—(66|@|ar§)bo %Aﬁfc(ﬁ!réd hcdorBidy Hey, 1.68
(2HdJ—6 Hz), 2.53-2.62 (6H m), 1H, dd, J = 11.7, 39Hz)

2.96- 3. 08,4 ML Ekadipld 36 (124t I@,déséﬁllééh‘l a8) pade7€83079wO1H, m),
(1H, q, J=6.4 Hz), 7.10-7.27 (7H, m, 7.42-7.44 (1H, m. 1(1lc) 5
04/106280. Step A-7 can be performed according to Step 5

of Example 1 that is described at page 68 of WO 04/106280.



_l.y-A. . NOHH
2.5

y OH 0 41 1HNWR (CDCI3) 6: 1.43-1.46 (9H, m, 2.00 (2H, d,
J . 5.9 He), 3-2.66 (5H m), 2.88-3.34 (6H m, 3.48-3.58 (2H n,
4.30-4.33 (1H, nm), 4.99 (1H, q, J = 6.4 Hz), 7.10-7.18 (7H, m), 7.29-7.33
(1H m. 2(2a) 0 _...4L, O- Slen(1) 1H—NI\/R(CDCI3) 5: 1.45 (3H d, J =
6.4 Hz), 2.50 (1H, dd, J = 5.0, 3.22Pg), 2.75 (1H, t, J = 4.6 H),
3.15-3.19 (1H, m). 3.21 (1H dd, J= 11.5, 6.4 Hz). 3.28 (2H dd, J 7.3, 1.4
Hz), 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 = 15.6 Hz), 7.29-7.33"

(2H m, 7.42 (2H.ddd, I =14.7, 7.3, 1.4 tg). 71 2(2b) O OH *IP 1HNWR
H4A6H,"s), 1.43 (3H, d.J= 6.4 Hz), 1.71 (2H, d, J= 6.0 Hz),
2.50- 2. 32((in m, 2.77 (1H, dd, J= 11.5, 3.4 Hz), 3.06 (2H dd, J= 15.1,
, 3.
Hz

7.3 Hz) 7- 3.35 (4H, m) 3,72 43H, s), 3.80-3.84 (1H m, 4.74 R?

, 6. 1§-$ m, 6.84 (1H, d, gs./ = 15gslg N\ /
7.10-7.3 7. 387 . MhegbRC) 0 .. --k-- NVR
(CDCI 3) 6143 M% . (3H nkﬁ— 6.4 H,@/jo(/;ﬁ%‘. J= 6 0 Hz),
1.89-1. 8 (2H, t@}jg 63 (6H, m, 2.81 (1H,
dd, rasy Hz,306(2H i 147, 7.3)Hz), 3.30 (1H, dd, J =
9.6, 5.0 Hz 7 (1H dd, J= 9.6, 60Hz)36§3H s), 3.85-3.88 (1H,
n, : J @16, 4 Hz), 7.14-7.23 (7H, m), U2-7. 4601H ). [0047]
[Table 4] 2(Z&® 0. 1100H HO 111-NMR (CDCI3) 6: 1.4TP(3H d, J-= 6.3 Hz),
1.47 (6H, s), 1.87-1.96 (2H, m, 2.03 (2H, d, J= 6.0 Hz), 2.29-2.34 (2H,

m, 2.51-2.74 (5H, m, 2.88 (111, dd, J = 11.

3.26-3.29 (1H, r‘r), 3.37 (1H dd, J= 11,

@24 Hz), 3.07-3.11 (2H, m,
, 3.-46 (1H, dd, J= 11.5,

5.0 Hz), 4.39-4 1H, n), 4792 (1H, ), 7.11-7.21 (7H, ),
7.35-7.36 (1|£?epfﬁ$°“° (3a /&3/‘&171\&(7 0" 1Ff NMR (CDCI 3) 6:1.10 (6H, s),
1.36 (3H, d——J—ohs—Hz)F)‘LL 7 (2Hom, "3 ='6.1 Hz), 2.50-2.71 (5H, m), 2.64
(3H, s), 3.08teRHE-&d, J 4.8, 7.2 Hz), 3.16-3.23 (2H, m), 3.66-3.71 (1H,
m, 3.92 (3H, s), 4.49 (1H,{(gq, J= 6.3 Hz), 7.07-7.19 (7H, nj), 7.30 (1H, td,
J=7.4, 1.2 Hz), 7.41 (1H dp.J = @26, 1.4 Hz), 7.57 (1H, dd, J = 8.1, 1.2
HZ), 7.95 (1H, d,J= 8.5 H)Z 3(3b) .1,

[0021]

[in the formula,

eani S as
R2, RB, R4, Rs, RG, z, PGc, and m have the same meaning

above.]
Step B-1:
This step is a step of producing the compound (b—l)
by reducing the compound {(a-10) .
Step B-2:
This step is a step of producing.the compound (b-2)
| pound (b-1).

by deprotecting the protecting group of the com

Step B-1 can 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.



OYN O SOH IPOH 0 'H- NWVR (CDCI3) 6:1.30 (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 = 10.5 Hz), 3.03-3.13 (2H, m), 3.18-3.37 (3H, n), 4.23-4.33 (1H
m,4.57 (1H, q, J= 6.0 Hz), 7.03-7.16267H, n), 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). 4(4a) ioOH
B 1H- NVR (CDCI3) 6:1.49 (3H, d, J= 6.3 Hz), 1.97 (1H br s), 2.42 (3H s),
5.29-5.32 (1H, r‘r), 7.16 (1H, d, J= 7.2 Hz), 7.24 (1H t, J=.7.2 Hz), 7.42
(1H, dJ—Oég 4(4b) 411 Br 'H-NWVR (CDCI3) 6:1.43 (3H, d, J= 6.3 Hz),
2. 42 (3H!08%2] 255(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:113 5.9 Hz), 3.59 (1H\ dd, J= 11.3,
3.3 Hz), 4.97 {1H ¢, J= 6.3 Hz) , 6 (1H, d,J= 7.6 Hz), o(lH t,J=
7.6 Hz), 7.34 , d, J= 7.6 Hz). 7 mc) 1H NMR (CDCl 3) ®:8L. 35 (3H, t,
J= 7.2 Hz), 1. 3H, d, J=6-3Hk) (3H, s}—=2-50—1H, d\é—\; = 4.6,
2.7 Hz), 74:&(%\# J =Ste® Eiz), &1@%}5;2?% IHep T-21 (1H,Xdd 3 Jorg
11.2, 6.0 Hz) 3 (1H dd, J= 11.2, 3 2 Hz), 4.29 (2H q, R="7 Yk |
4.74 (1H, q, J= (6 5.96 (1H, d, J'2'16.4 Hz), 7.14 (1H, d,(03)=7.6
Hz), 7.27 (1H, m, 7. 38R§1H d, J= 7.6 Hz), 7.85(1H d, J= 16.4 Hz).

[0048] [Table 5] 4( 4 HI11 0 N COREt 1.66-11.67 5: 1, -620 , nL, J14
.6, Hs)(,5H m &ié;(&p-( ¢ HH m - NVRC3DLC( 13)R4R$) $T\6.8 Hz), 3.23-3. 30

(2H, n), 3.69-3. M, 4.28 (2H g J = 7.2y /68 (1H, q, .J = 6.5
Hz), 5.96 (1H, d, J= 16.4 Hz), 7.09:~ 7117 n)9724726(1Hn)7.36
(1H d, J = 7.6 Hz), 7.8% (1H dRred= 16. # H)o 44l 0 1110N
Step C-3 ' g Step C-4
7 N
R1<_—4\szec
(c4)
— _R3
N _
Y /Y\Riz/d\j// ’ T RW
X o N
R oH M RZ—;/ﬁ/'\o/Y\ﬂ
Step C-5 ¢ OH
N 7N
KL ZPGe I _
R \(\/)/m (C-5) R1 \_X(\/),mz (c—s)
[0023]

[in the formula,
Rl, R2, R3, R4, R5, RG, Z, Ll, PGc, and m have the same
meanings as above and L°® represents a leaVing group for the
substitution reaction.]

Step C-1:

This step 1s 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),



COREt 1H NMR (CDCI3) 6:1.11(6H, s), 1.27 (3H t, J = 7.4 Hz), 1.44 (3H, d,
J=6.3 H), 1.67-1.68 (2H, m, 2.33 (3H, s), 2.40-2.71 (7H, n), 2.89-3.08
(4H, n), 3.27-3.32 (2H, n), 3.72-3.78 (1H n), 4.13-4.20 (2H, M), 4.74-4.75
(1H, m, 7.06-7.17 (6H, m, 7.30 (1Hpy7d, J= 7.6 Hz). 4(4f) .. ON
1010H CO2H 1H NVR (CDCI 3) 5: 1.43-1.46 (9H, n), 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 (1H, M),
5.06-5.09 (1H, m, 7.09-7.13 (5H, m). 5(5a) 100H B 11-1-NWR (CDCl 3) 5:
1.47 (3H, d, J = 6.2 Hz), 1.93-1.96 (1H, m). 2.32 (3H, s), 5.20-5.22 (1H,
n, 7. 151(%, gorgn=estsrp Py . FHUPIHNG)LEAL YRR 1H d, J= 7.8 Hz). 5(5b)
10 Br 'HNVR (CDOI3) 6:1.42 (3H d, J = 6.3 Hr), 2.31 (3H,.s), 2.55 (1H,
dd, J = 5.1, ?PHEy '2.75-2.77 (1H, m), 3.12-3.14 (1H, m, 331(1H dd, J

LAY S Pud it e S bR AL Bl fead] 200
( ?HNN?>(55°%3)C8%E*1§§ Cobloctop Bty dend lalho 8 o dar £ng %és 2.3

m, 3. 27cg%50uqq % 611u%& % %IéQbaf§§@ (1H, dd, J = 11. 2 3 2 Hz), 4.27
(2H, q, : d J =6.6 H), 6.32 (1H d, J = 15.6 Hz),

7.20-7. 23 (1H,Strg9 c7-436 7 37 (2H. n), 8.07 (1H, d, J= 15.6 Hz). 5(5d) .1k
*OH COREt 'H-NVR (CDCI3) 5: 1.10 (6H, s), 1.34 (3H, t, J = 7.1 Hz), 1.44
(3H, d, J = 6.Ihilz)steb 66 @Htah of pHoduding 2h83céBbbusy, (8-52- 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, 3.73bF. 25dolidlimg, r4a28 i@Hbapwekr the ¢epound8{d-48D @nd thy, 6.32
(1H, d, J= 15.6 Hz), 7.09-7.20 (5H, m, 7.34-7.35 (2H, 8.08 (1H, d, J =
15. 6 Hz) comrousg] PTe?bl gig) a B faéautlon reactlor**fzn 5409 820484%H . COREt

" H-NWVR (CDC13) 5: 10(6H s) 1.25 (3H, t, J=7.2 Hz), 1.43 (3H, d, J =
6.3 Hz), 1.66YP® S5 = 5.9 Hz), 2.29 (3H, s), (6H, m, 2.68
1H, dd, J= 11, J =
(14 4, 6.6 H) T*t%széﬁpsis(%sﬁﬁ‘g %ﬁf%g%%ﬂcwh?@ CO%PE&“%’zHC % J=7.2

1-7.15

|('|£Zl?_| %7 4?%2;3( ,e’c&:,l 6?% é%.(%gz)&o&&%f dend ZoftpQub#) (L5}

[0024]

Step C-1 to Step C-5 can be performed aécording to
the reaction example shown at page 77 of WO 2004/094362.
More specifically, Step C-1 can be performed according to
Step 2 of Example l—l.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 1is 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 Step 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 Wd 01/53254, which are

described at page 15 and 23, respectively.



d, J =6.3
352 (1H,
98 (2H, d, J

1110 OH OC2H ° HNVR (CDCI3) 6: 1.41-1.43 (9H, m), 1.
Hz), 2.28 (3H, s), 2.55-2.64 (5H, n), 2.90-3.20 (6H, rr)
m 358361(1H m, 4.28-4.30 (1H, m, 49549 1H

99 (2H,
3. 49-
, ( , 6.

8. Hz),709715(4H rr),?lQ(?—éi_‘z 7.8 Hz). 6(6a) B OH O
H NVR (CDClI 3) 6:1.48 (3H, d, 1941 97 (1H, n), 2.33 (3H s),
19-5.22 (1H m, 6.94 (1H d, J—83Hz) 7.38-7.39 (2H, n). 6(6b)
03.31 Br 'H NWR (CDC13) 5: 1.42(3H d, J = 6.3 Hz), 2.32 (3H, s),
55-2.57 (1H, m), 2.77 (1H t, J = 4.5 Hz), 3.14-3.15 (1H, m, (1H,
d, J = 11. 2Tr5e9c¢mgqu®d6©d(2H Cdd bg produzed3 apqarding g6 (|, q, J =
Hz), 6.94 (1H, dd, J = 8.1, 2.2 Hz), 7.31 (1H d, J = 2.2 Hz), 7.38
' foHl @vingihrod¥se)D- 0 COREt 1H NMR (CDCI3) 5- 1.34 (3H, t. J = 7.1
45 (3H, d, J = 6.3 Hz), 2.38 (3H, s), 2.52-2.54 (1H n), 2.76 (1H,
6 HZJro8e98-B.17 (1H, n), 3.28 (1H, dd, J = 11.2, 6.2 Hz), 3.58
J = 12 31Hz) 4.27 (2H, q, J = 7.1 Hz), 4.86 (1H ¢, J = 6.2
HERT! = 15.9 Hz), 7.10 (1H, d, J = 7.8 Hz), 7.29 (1H, s),

d, lB’Hz), 8.06 (1H, d, Jy=4%. 9 Hz). 6(6d) ** 1101 COREt
%@110(&45)13 , J =7.2 H), 1.45 (3H, d, J =
¢ 70 2.52-2.63 (4H, n), 2.72 (1H dd,
9 Hz), 3506 2ZHL dd?NJ = 14.8, 7.0 Hz), 3.32-3.39 (2H, ).
Hugm, 4.26 (2H, q, J = T(@Hz), 4.80 (1H, g, J = 6.4 Hz), 6.30
156 Hz). 7.11-7.14 (6H, m), 7.45 (1H, d, J. = 8.0 Hz), 8.08
15 6
6]
5]

1
5.
S
2,
d
6.3
(1H,
Hz) ,

H

—~~
Ihvp“
Z o~
%"G)QIIF*Q

4
3
lH
(
)

.7,
L T77

IIJN®
QQwHE

3.
(1
3

— R

J Hz
J Hz). 6(6e) ** H OH (110N CCREt ' H NWR (CDCL3) 6: 1.10(6H,
.24 (68K t, J= 7.2 Hz), 1.44 - (3H d, J = 6.4 Hz), 1.67 (2H d, J =
) 2.3 (3H s), 2.50-2.63 (6H, m, 2.70 (1H, dd, J = 11.6, 4.0 Hz),
3 (2H t, Jif 8nd |f|é):mu3_a06 (2H, dd, J = 14.5, 7.0 Hz), 3.30-3.33 (2H,
3.74-3.76 (1H, m), 4.13 (2H, q, J= 7.2 Hz), 4.71 (1H q, J = 6.4 Hz),
_7. 083 (R4b the FabO-edBifi@Hasmibo¥elB-7.16 (2H, n), 7.23 (1H s).
0] [Table 7] 6(6f) 011 1610H CO2H ' H- NMR ( CDCI 3)
37-1.47 (S0kp B)1:1.98-2.06 (2H, m, 2.30 (3H, s), 238267(6H m,
1-3.13 (6H, nm), 3.55-3.58 (1H, 1), 3.66-3.68 (1H, m), 4, 15-4,18 (1H m,

1.
.0

.97-4.99 (1HItny:an7b@operfp4:n(esiHaqﬁorle(g?at)O*tfm @tﬁ@%m@%%ﬁ@%ﬁl 6:1.49 -
H d, J =6.3 Hz), 4.06-4. 11 (1H, 7.03-7.05 (1H,
7.314n 33 P1A; gj\em7 £89¢1H, 7d 3?_657—%92%513 <j trgé compoupg

(d~1) disclosed in WO 98/05651.

@CD'

[eoNehy
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0
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Process E

__/R
RS R4 N\ /.
RS 6
_ /\(‘ R HoN B
Reduction .
R2 ij/k o et R2 /ﬁ/v\o/\q) @9
~ \Z [ . -l—\// B EEE——

[0027]

Step E-1 Step E-2
/ (Step B-1) (Step A-6)
0)m
2°Gs &9 2hGe @)

—--//R3 ' | —--//R3
R2415§ir/L\OfA\T/A\u : Deprotection R2_¢_\\ O/A\T/A\u
¢ OH. Step E-3 ¢ OH
(Step B-2)



74 7(7b) 110 BO 'HNWR (CDCI3) 6: 1.43 (3H, d, J = 6.3 Hz), 2.56-2.57
(1H m), 2.77-2.78 (1H, n), 3.13-3.17 (1H, n), 3.31 (1H dd, J = 11.2, 6.0
Hz), 3.61 (1H, dd, J = 11.2, 3.2 Hz), 4.92 (1H, q, J = 6.3 Hz), 7.02-7.06
(1H m, 7.29-7.33 (2H, m. 7(7c) . Et 'HNWR (CDCI3) 6:1.35 (3H, t, J
= 7.2 Hz), 1.46 (3H d, J = 6.3 H), 2754 (1H dd, J= 5.1, 2.7 Hz), 2.77
(1H t, J= 4.6 Hz), 3.13- 3.16 (1M, n), 3.28 (1H, dd, J = 11.2, 5.9 Hz),
3.60 (1H, dd, J = 11.2, 3.2 Hz), 4.28 (2H, q, J = 7.2 Hz), 4.86 (1H, q, J =
6.3 Hz), 6.51 (1H, dd, J = 16.1, 1.6 Hz), 7.00-7.06 (1H, m), 7.31-7.35 (2H,
, 7.80 (1H, d, J = 16.1 Hz). 7(7d) 110 OH COREt *11 10HH NMH, R

J(CD6Ca1390p8176): 11..6181 ((26HH: ds), J1.354.pHHz,)t,
2j 5=5- 72. 612H(z4)H 1mq95 2. 72 (1H dd, J = 11.5, 4.1 Hz), 3.06 (2H, dd, J =
15 4, 7 1 ru)

)
Hz)
2.7

0
7
9

p— - -

i%7%56ﬁH

3.73-3.76 (1H, m), 4.27 (2H, q, J = 7.1

1H, dd, J = 16.0, 1.6 Hz),.7.00- 7.03
%o-§§§%v(@m§ %j?a??sEhf1¥€mﬁ,m3g91&%?o H) .
qtzEt.. 'F+NNR (CDCI3) 6:1.10 (6H, s), 1.26 (3H, t, J =

2f EEO d, J =6.4 H), 1.67 (2H, d, J = 6.0 Hz), 2.52-2.64 (6H,

(1H,
7 (1H,

%cels.s E11157’a ?Enagc}'l'gcﬁ ’o@ %oéuégnéllgh r@omﬁg&ﬁd?’ §62§)2H m,

5‘(¥He Ehwe%t%Qﬁ? %iﬂfﬂérrﬁo ﬁfgéésslélol OH CO2H . " H NWR
6:1.46 (6H, s), 2. 02-2.07 (3H, m, 2.38-2.67 (6H m, 2.97-3.16

3. 5553638 H-UH, m), 3.70-3.72 (1H, 1), 4.16-4.19 (1H, n), 4.98-5.00

6.94
Tabl e

(1H, t, J =8.7 Hz), 7.02-7.04 (1H, m, 7.08-7.14 (6H m.
T8]i8(Ba)p iH Brtep of producing the compound (e-1)

from the compound (a-8) by carrying out a reduction

react

ion in the same manner as Step B-1.
Step E-2:

This step is a step of préducing the compound (b-1)

by carrying out 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 deproteCtibn reaction of a protecting

group in the same manner as Step B-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]

RG RS RG

Deprotection ‘Alkylation
x : X : . A
PGhO—~ ° > Ho I © — » RO ) ©
¢ : ~X, Step F-2 ¢

X Step TF-1

(f-1) (f-2) (a-3)



1H- NVR (CDCI3) 5: 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, rr), 7.57- 7.60 (1H, n). 8(8b) O Br

1H NVR (CDCI3) 6:1.41 (3H, d, J = 4Hz) 2.56 (1H, dd, J = 4.3, 3.2 Hz),
2.77 (1H, t, J= 4.6 Hz), 312314(1'@0 , 3.30 (1H, dd, J = 11.2, 5.9
Hz), 3.58 (1H, dd, J = 11.2, 3.2 Hz), . 4.86 (1H, @, J= 6.4 Hz), 7.06-7.08
(1H n), 7.26-7.28 (1H, n), 7.48 (1H dd, J 7, 6.2 Hz). 8(8c) |b CORE

d,
1H-NVR (CDCI3) 6: 1.35 (3H, t, J = 7.1 Hz)
(1H, dd, LDOﬂ%G 2.7 Hz), 2 77 (1H, t, J
3.2 Hz), 3.25-3.28 (1H, m), 3.59 (1H, dd, 1.2, 3.2 Hz), 4.28 (2H, q, J
1 Hz), 4.8Bif 1the fommiln 3 R )and, mh( | the Janks neatr)ngy. 09 (1H, td,
85 2.7 )721(1H dd, J = 9.8, Hz), 7.47 (1H dd, J = 8.5, 5.9
), 8. 0FROME oB Jrepissentp)a @%8@)3 a}lﬂfdm*ouo o@H aCtZEO R FLH NVR
cDCl 3) 6; 1. (6Hs 1%13(5 t, J= 7.2 Hz), 1.43 (3H_d, ] = 6.3 Hz),
7 (2rC%, 2L 511 N AT PE ¥IPYAEeNhf, 2oPYRtEEHINGdITIUR £9T7, 4.1
3.0 d._J =11.7, 7.0 Hz), 3.32-3.37 (2H, m), 3.72-3.76 (1H, m),
(2H§3éa,z%xy—g7“ﬁl Pil), 4.79 (1H d, J = 6.3 Hz), 6.31 (1H, d, J = 15.6
704 7. ,7.21 (1H, dd, J = 9.8, 2.7 Hz), 7.44 (1H, dd, J =
7Hz) 4(1H d, "J= 15.6 Hz). 75 8(8e) Si OH CO2Et N H
H NMVR (ﬁm ) 43 (3H d,
Hz), 1.67 (S‘G)thc59 dljs\]fp 18 L p;3a§8£§575ﬁ?7é0m§70%n§2§g % S =
Qb2 edlting thel ﬁ%téhé& ) gr8uBb£dr34nk2hly afbxy3g£3u 74 (1H
b%ZH %J— 7. 2gﬂ|z) jlb71 (1HIH§ 73 _g . Hz) 685 (1H dd g J =
oHz)thes. @ongdid dE-1) = 9.9, 7.0 Hz), 7.11-7.15 (5H, m, 7 39 (1H,
= 8.5, 6.1 Hz). 8(8f) 101 0 CO2H N /
Step F-2:

8.

44 (3H, d, J = 6.3 Hz), 2.54
.6 Hz), 3.14 (1H, dt, J = 9.3,
1

LIII“
Il-hl—‘ll

.. -

O |l

N

GLb“

CeLiatEiEgE
b-E(ﬁ

Q. ©
[oNS
- o~
(]

This step is a step of producing the compound (a-3)'
by reacting the hydroxy group of the compound (£f-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 the
invention.

Process G

[0031]
OPGc
B LN
"¢ step G-1 ¢
NH, p NH, Step G-2
@1 @2
: OPGc OH
b N Deprotection N -
R-T:>< RlTiJ(
L1 Step G-3 /L1
(g-3) @1)

[0032]
[in the fcrmula, R?, L}, and PGc have the same
meanings as above, and X represents a halogen group.] -

Step G-1:



H 041 'H-NWVR (CDCI3) 5: 1.40 (6H d, J = 7.1 Hz), 1.47-1.50 (3H m,
1.97-2.04 (2H, n), 2.44-2.46 (2H, m, 2.56-2.67 (3H, n), 3.00-3.14 (6H m,
3.54-3.57 (1H, nm), 3.65-3.67 (1H, m, 4.11- 4.13 (1H n), 4.97-4.99 (1H,
m, 6.83 (1H, td, J=8.3, 2.7 Hz), 6.92 (1H dd, J = 10.0, 2.7 Hz),
7.10-7.13 (4H, m), 7.21-7.22 (1H, m). 9(9a) 110 B OH 1H NVR (CDCl 3)
6:1.47 (3H, d, J = 6.4 Hz), 1.99 (1H, m, 5.16-5.21 (1H n), 6.85-6.87 (1H,
m, 7.34 (1H, dd, J = 9.6, 3.1 Hz), 7.46 (1H dd, J = 8.7, 5.2 Hz). [0052]
[ Tabl e 9] 9(99 00 Br  '"HNWR (CDC13) : 1.42 (3H, d, J= 6.3 Hz), 2.56
(11-1, dd, J _T51.51 Ste Pz JIrTz)a ot %irprﬁdwmm BeHz:)vmpeeumé 3918)(1H, m,
3.31 (1H, .3, 6.0 Hz), 2 (1H dd, J =113, 3.0 Hz), 4.83 (1H
q, J = ebéfl%rryel% C(ulﬂat%o Jn5~%t320 3r9agpionyosothe’ sgmpepndny9-7 47

1H dd 5.4 H H. NVR 3) 5: 1.38 (3H t, J = 7.2
( %J)(éﬁladdp fres %{:)%%a dl%mséqgc:k )SBd J = 4(9 2.7 H),

281(1Hddslt 41Hz)319321(1H M. 3.32 (1H dd, J = 11.2 6.1
Hz) 366(??dd2 = 11.2, 3.2 Hz), 4.31 (2H, q, J= 7.2 Hz), 4.91

(1H, dd, J = Iph# é%é%}?Q1a655gp(éftpgod45i$é-@hgtkomgog%d(¥éh3)
by converting the amino group of the compound (g-2) to a
leaving group.

Step G-3:

This step is é step of producing the compound (a-1)
by deprote;ting 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 productidn'intermediate of the compound of the
invention.

Process H

[0033]
n-Bu3Sn/U\OEt
2 X Pd cat o o) 2 0 (o)
e =~ R =R
*\ Step H-1 A\ Step H-2 >\
NH, NH, L1
(h-1) (h-2) (a-3)"
[0034]

[in the formula, R? and 1! 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:



td, J = 8.8, 2.7 Hz), 7.26 (1H, dd, J = 8.8, 2.7 Hz), 7.56 (1H,  COREt

dd, J= 8.8, 5.6 Hz), 8.00 (1H, d, J= 15.6 Hz). 9(9d) 1H NMR (CDCl 3) 5:
1.11 (6H, s), 1.34 (3H, t, J= 7.2 Hz), 1.43 011 (3H d, J = 6.4 Hz),
1.68 (2H, d, J = 6.0 Hz), 2.50-2.65 (4kl, m, 2.73(1H, dd, J= 11.9, 4.1
Hz), 3.06 (2H, dd, J= 14.4, 7.1 . 101 Hz), 3.35-3.39 (2H, m), 3.73-3.79
(1H m, 4.26 (2H, g, J = OH 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, nm), 7.52 (1H,
dd, J = 8.7,

.This step is a step of producing the compound (c-3)''
by carrying oﬁt the same reaction as Step G-2 above.
Process I is a method to produce the compound (c-3),

which is a production intermediate of the compound of the

invention.

Process I

[0035] . : .
OH _ H
_ Reduction Oxidation
e ] O RZ—I/Y on r2-L [ O
| [\ BV
kQKL1 Step I-1 KQXL1 Step I-2 kQXL1
(a-1) (i-1) (i-2)
RS R®
6 Oxidation :
R°MgBr Rlliéﬁj/l\OH . N Rllﬁafj/LQO
I o I
Step I-3 Q\U Step I-4 \’/\U
(i-3) (a-3)
[0036]

Tin 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 1s a step cf producing the compound (i-3)



CO2Et

. 5.5 Hz), 7.97 (1H, d, J = 16.0 Hz). 9(9e) 1H NMR (CDCI 3) 5:
1.11 (6H, s), 1.24 (3H, t, J=7.2 Hz), 1.42 .. (3H, d,. J =6.0 Hz), 1.
(2H, d, J =6,0 Ft) 2.50-2.64 (6H, m, 2.72 (1H, dd, J = 11.9, 4.1 Hz),
2.92 (2H, t, J 8.0 Hz), 101 OH 3.G8 (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, m, 6.88(1H, td, J =8.3, 2.8 Hz), 7.10-7.15 (6H, m. CO2Et
9(9f) "HNWR (CDCI3) 5:1.41-1.45 (9H, m, 2.00-2.04 (3H, m,
by reacting the compound (i-2) with a Grignard reagent.
Step I-4:
This step is a step of producing the compound (a-3)
by oxidizing the hydroxy group of the compound (i-3) to a
ketone.
Process J i1s a method to produce the compound (a-4)'

which is a productidn intermediate of

invention.

Process J

[0037]
H
¢ S K
“ L1 Step J-1 = X
(i-2) (c-4)
[0038]

{in the formula,
above.]

Step J-1:

This step is a step of producing
by reacting the aldehyde group of the
an organo zinc reagent.

Proqess K
[0039]

the compound of the

R? and L' have the same meanings as

the compound (a-4)"'

compound (i-2) with

67



elit 2.43-2.45(2Hn),2.63-2.66(3H,n,3.01-3.14 (6H ), . 3.55-3.57 (1H,
m, 3.65-3.67 (1H, m, 4.14 (1H br s), 4.97- OH 5.00 (1H m), 6.88-6.90
(1H n), 6.94-6.96 (1H, n), 7.09-7.17 (5H, m). C@H 10(10a) O H NMR

(CDC13) 6: 2.63 (3H, s), 7.43-7.51 (2|—§4 m, 7.76 (1H, dd, J= 7.6, 1.7
Hz) . *Br CF3 76 10(10b) 110CH
| g_/:; R? | g—/:> R?
RG R5 R4 \ / . RS R5 R4 \ /
R2-M_ ~ O/Y\H Protection Rz_u_/ﬁ/'\o/\(\'ﬁ Alkyl-X
{ P | _ )
2 OH Step K-1 N ? P& step k-2
: PGh
(Qm (Qm
ZPGc (b-1) . ZPGc (k-1)
x/d? )
R? RERC TN/
¢ Peca Step K-3
PGh
Alky!l
(k-2)

B = R
R® Rw
Deprotection SN
O/\T/\N

—» Ry
Step K-4

[0040]

[in the formula, R’, R, R®, B%, R%, m, Z, PGc, DGh,
PGa, and X have the same meanings as above, and Alkyl
represents a Cl-C6 alkyl group.]

Step K-1:

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

Step K-2 and Step K-3:

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

Step K-4:




Br CF3 'H-NMR (CDCI3) 6: 1.50 (3H,.d, J = 7.2 Hz), 4.06-4.07 (1H, m;
5.39-5.41 (1H, n), 7.46 (1H, t, Jr 7.8 Hz), 7.63 (1H, d, J = 7.8 Hz), 7.83
(1H, d, J = 7.8 Hz). 10(10c) 100 Br CF3 'H-NMR (CDCI3) 6:1.45 (3H, d, .J=
6.3 Hz), 2.59 (1H, dd, J = 4.6, 2.7 Hgy, 2.78 (1H, t, J = 4.6 Hz),
3.13-3.16 (1H, n), 3.32 (1H dd, J = 11.2, 5.9 Hz), 3.60 (lH dd, J = 11.2,
2.9 Hz), 5.04 (1H, q, J= 6.3 Hz), 7.45 (1H, t, Jr 7.7 Hz), 7.63 (1H d, J=
7.7 HZ), 7.72 (1H, d, J = 7.7 Hz). [0053] [Table 10] 10(10d) 101 CF3 COREt
1H-NWR (CDCI3) 6: 1.35 (3H t, J = 7.2 He), 142(3HdJ= 4 Hz), 2.52
(1H, dd, J = @h®s 2teoHz}, a25¥6p( oH, PIPAUF a g We £ompqynd &TH- 3, 11 (1H,

M, 3.20 (1H, dd J = 11.2, 6.1 Hz). 3.53 (1H dd, J = 11.2, 2,9 4. 29
(2H, q, by—depzopﬁytlmwshe1P|roaecymgengCH‘zE) of5 Gy (cgEPqrdy &y 3 Hz)
7.48 (1H, t, J = 7.8 Hz), 63(1HdJ:78Hz),776(1HdJ:
Hz), 7.87 (1HFTAS®§5=L16.3 Hz).. 10(10e) 4. 1110110H CF3 COREt ' H- NMR

(CDCI3) go%}l(GH s), 1.35 (3H, t, J = 7.1 Hz), 1.40 (3H, d, J = 6.4
P34 d, J = 6.0 Hz), 2.50-2.64 (4H, m), 2.70 (1H dd, J = 11.9, _,
4. Hz) 3.04-3.08 (2H, ), 3.24 ./2@ m, 3.70-3.72 (1H n), 4.2 ,
g, J = 7.1 Hz), ®. 69 (1HgrS(RH, = BudnHE:, 5.99 (1R d, J :Rsls“.
7.11-7.16 (4 J\ﬁ@ < 778,37, 7.62 7.74
(1H, d, Jr=7.8 HO, V.88 (iH d, J :—1-6—4—1-I2§>.R2"(1f) i139H CF3
OO2Et ' H NVRJCDCI 3) @: 1P4a (6H, s), SESPO [3H, t, \;72 %
J = 6.4 H), 168 (2Heerd, J @)6.0 Hz), 2.54-2.62 (6H/ m, 2F ﬁ(lH d J—

11.7, 3.9 Hz), 3.04-3.08 (3H 'n), 3.15-3.17
9.4, 4.4 Hz), 3.33-3:35 (1H, nm), 3.72-
7.2 Hz), 4.81 (1H, d, J = 6.4 Hz), 7.
Hz), 7.57 (1H, d, J = 788 Hz), 7RYB*({

CF3 CO2H 11- 1- NMR g@jy |
2.48 (1H, as(rza (25%
3. 65-3. 7 W Gge 4 b5 1568y :
7277285@5@113 7.42-7.44F6MH m, 7.%@81313-173

OH - (-3

[0042]

[in the formula, R?), R?), R*, R’, R®, Z, PGec, PGh, and
PGa have the same meanings as above.]

Step L-1:

This step i1s a step of producing the compound (1-2) -
by reacting the compound (l-1) with an organo tin compound

in the presence of a palladium catalyst.

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



11(11a) O r.1110r 3,...Br 'H
7.8 Hz), 7.64 (1H, d, J =
(cbc3) 6: 1.50 (3H, d, J
(1H, m, 7.61 (1H, d, J =
11(11c) FC1 3 ....1110Br

NVMR (CDCI3) 6: 2.65 (3H, s), 7.53 (1H, d, J =
.3 Hz), 7.88 (1H, s). 11(11b) O OH F3 CB 1H NMR
6.4 Hz), 2.02 (1H, d, J = 3.7 Hz), 5.26-5.27
8.3 Hz), 7.%% (1H, d, J = 8.3 Hz), 7.78 (1H, s).
1H-NMVR (CDCI3) 6:1.44 (3H, d, J = 6.4 Hz),
2.58-2.59 (1H, n), 2.78-2.79 (1H, n), 3.14-3.16 (1H, 1), 3.31 (1H, dd, J =
11. 5, 6 0 Hz), 3.63 (1H, dd, J = 11.5, 2.8 Hz), 4.92 (1H, q, J = 6.4 Hz),
7.63 9 Table 11] 11(11d) * F3 c COREt
1H NIVR (éB%Fifrécf%§rk fﬁaﬁtloj‘(:ol% Za%-&)p“lm (%%’—Fi ‘&‘J‘YJg‘gO%MO fzybheo 55
1H, dd 2.78 (1H t, 4.6 Hz), 3.15-3.17 (111, n)
g 28 (1Hcg’é?5’0%51Qi %1832 6.2 Hz), 3.63 (1H dd; J = 11.2. 3.0 Hz). 4. 29 (2H,
L J = 7.2 H) A ﬁ5uﬁ , 4 0 Hz),
7 64-7.65 (2H -9 ek (ﬁ%ﬂ°§)€hé5%bﬁ%%ﬁf§% Qgéék%%gopgz?uagf(lle) ip.
ilgg(sHﬁégo@J@%@g ) NM)% (ng@o@(s Qie]séwllﬁﬁc'r' a}§%ve)c§§ &é"&s&laéod Zrﬁ) Hz) ,
2 73 (1Hpudd,fléd:ai;bo&d14g1 tréz)welsi%&vzﬂﬁ mélhods = ﬂér%ximﬂ;lé?) 3. 34-3. 39
(2H, ), 3.74-3.76 (1H, 1), 4.28 (2H, q, J= 7.2 Hz), 4.86 (1H g, J=6.4
Hz). 6.3@xttEctdon}= pifRd tit)at farl1-Ji 4w (Yt io), h6@nTt63r&dhy,n), 7.76
(1H, s), 8.04 (1H, d, J= 15.6 Hz). 11(11f) F3C 100H COREt ' H NMR ( CDCl 3)
6: 1. 10 ( 6HACS)ONB 124 o(BH 513110 28 4. B) Hynd IrASr Y Skh 1 Ui 23t £08, 4eti) , 1. 67
(2H, d, J = 6.0 Hz), 2.50- 2.65 (6H, ), 2.71 (1H, dd, J = 11.5 4.1 H),
3.00- 3. 10 (4HFWﬁthe§r28”58r36U(ezr¢omﬁour3d713a‘<31% Farruby, ( mf(izﬂe q J=

7.3 H), 4. 1H d, J= 6.4 10-7.18(4 7.41 s), 7.49 (1H,
d, J -)8l§‘vﬁf)t OFl ©F CTH, lrkFerJ“E)dJ@tfse I—%rl (%%;Tgr%iuct; /&1@69@?!5_%3
CIQFilFL 1 (3H, s d, J =6.4

0%%5? %ﬁcagfiﬁ fgﬁ%%%ﬁil?ﬁmé§§6%r%29%%s?%g3ﬁﬁhé2 99-3. 14

H), 2.
é??@,-?o@ﬁéﬁ itlls Ban b R ted 1ha My f 18 gl LlL M ) 0 4
(2H, m. l%%ﬁjv%@ﬂ)ua\iljijs]o@ne@é %c(:%g?)tékagnggai%tﬁodg Tifel H2),

1.22-1.28 (2H M, (2H, d (2H, dd, J = 15.4, 7.3

Hz), 2. 7@I%d%idﬁﬂi ﬂ@or§%éﬂlﬂﬁ¥étf&h @s_1ﬂ5r2501u€15gyywﬁigg 7. 12 (2H, m,
7.14-7.18 (2H, m, 8.30(2H, br s). 12(

involves recrystallization w1th an appropriate salt or
column chromatography, etc. Examples of literature for
referring to methods of resolving optical isomers from
racemates -include "Enantiomers, Racemates and Resolution,
John Wiley And Sons, Inc." by J. Jacgques, etc.

The compounds of the inveﬁtion or pharmaceutically
acceptable salts thereof are useful for treatment.or
prophylaxis of a disorder associated with abnormal bone or
mineral homeostasié, for example, hypoparathyroidism,
osteosarcoma, periodontitis, bone fracture healing,
deformative arthritis, rheumatoid arthritis, Paget's
disease, humoral hypercalcemié syndrome associated with
malignant tumor and bone fracture heaiing, and osteoporosis.

When the compound or pharmaceutically acceptable salt



OHV OP 1110...---,..r. 0 0 0 'HNWVR (CDCI3) 6: 0.35-0.40 (2H, ),
0.52-0.56 (2H, m), 1.35 (3H, d, J = 6.3 Hz); 1.52 (1H, dd, J = 14.6, 6.6
Hz), (13.7H4 s() 1, H2, :r7dd, (1JH=d1d4.
J6, =61. 02. OHz21, . 02H. 620) -, 23. 6082. (34H0, 8n(i 2m 64) 3.13 (1H, dd, J = 9.5,
6.0 Hz), 3.19 (1H, dd, J = 9.2, 4.6 Hz), 3.63-3.67 (1H m), 3.92 (3H s),
4.47 (1H, q, J = 6.3 Hz), 7.11-7.20 (7H, m, 7.29 ('1H td, J = 7.6, 1.5
), 7.38 (1H td, J = 7.7, 1.1 H), 7.55 (1M d, J =63 H), 7.95 (1H d,
8.0 Hz). [0055] [Table 12] 12(12c) ' H NWVR (CDCI 3) 6: 51-0. 60 (2H
93:Nepeof 26 Bpe INBINEBPN dS 51dm161+£§t|9rz‘)°d 1t05@ (Blfmacid = 14,7,
), 1.92 (1H, dd, J = 14.7, 5.5 Hz), 0271(3Hrr)
3 5 mwaaa‘cglarilaghu@av H Prad. 6& (Pfﬁe“(ﬁ?raj— afémzn AUEA" F7-3. 14
H, 3.21 H 3.92- 3,98 .. -4, 41 2H br s), 4.53 (1H,
-8 72858550 Ve5 ﬁy A ( b o
7.

J
Hz
0.

23§

0.
Hz
(

o—~NO

608 BEF ?—f“lﬁf‘ Y'my), 7.14-7.17 (3H, m,

85 (1Hth8 Hlamﬁzzbulziz 21( gl f%(ﬁ%’”a) {‘Zefbe oj"r%rgdl%ri& ans/R_( e 3)

8
i 7 ,
n %§?§ﬁ#du% d2 %gg%hing %%(%érﬂ%u meé%déé?%sa_(éﬁ?é&ﬁﬁggBEZ ?iH

ﬁ%eéargt@oH%)th§t53r@1@en@@alhy-d5bdi S tetzyeldedind 2the q, J =

), (1H, q, J = 6.5 Hz), 6.03-(1H, dt, J = 15.7, 6.7 Hz),

1gfﬁg? %ﬁi%ﬁ 5sHéhithl%-Eo%7dﬁﬁ4adﬁinj%ﬁﬂhtion(ﬁﬁth@wd J=12.7,
Exambles of forms of crally administered

A

\ICD\ID.I\)U'I

J
Hz
(
1

O~
o

pharmaceutical composition include a tablet, a pill, a
powder, a granule, a capsule, a liguid, 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-gnffering agent, a
diluting agent, and a wetting agent, etc which aie 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 propellant agent, an inhaling agent,
a spraying agent, an eye drop, a nasal drop, a suppository,
and an inhaling agent, etc. Preparation of the

pharmaceuticals in such forms can be carried out according



0 13(13b) '"H-NMR (CDCI3) 5:1.10 (6H, s), 1.26 (3H, t, J = 7.2 Hz),

.40 1.42 (3H, d, J = 6.3 Hz), 1.66 (2H, d, J = 6.3 Hz), 2.46- N 2.63 (9H,
m, 2.69 (1H dd, J = 11.5, 4.0 Hz), 3.03-3.08 (3H,3.31d, J = . OHH
m,(1H 5.7 HZ), 3.73-3.78 (1H m, 4.15 (2H q, J = 6.7 Hz), 4.73 (1H, q, J
= 6.3 Hz), 6.03 (1H dt, J=15.7,76.7 Hz), 6.74 (1H, d,J: 15.5 Hz),
7.10-7.13 (3H, ), 7.14-7.17 (2H, m), 7.22 (1H, ddd, J = 12.6, 7.4,

1.7 Hz), 7.36-7.39 (2H, m. -

to typical methods, if necessary, using an additive that is
- appropriately selected from a stabilizer, a preservative, a
dissolving aid, a moisturizing agent, a preserving agent,
an anti-oxidant, a flavoring agent, a gelling agent, a
neutralizing agent, 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 the type.and dosage
of a pharmaceutical agent which is administered in
combination, etc. However, in general, oral or parenteral'
administration can be used, either systemically or
topically, once or several times per day within the range
of 0.001 mg to 1000 mg per dose for an adult (with a body
weight of about 60 kgs in terms of the compouna having
Formula (I), or continuous intravenous administration
within the range of 1 hour to 24 hours per day is
preferablé.

Further, if necessary, the pharmaceutical composition
of the invention can be used in éombination with other
effective components within a range which does not impair
the effect of the inﬁention._

The invention includes a method of preventing and/of

treating the disorders described above which is



25
1H

0 13(13c) '"H-NVR (CDCI3) 5: 1.10 (6H, s), 1.25 (3H, t,

Hz) *|P 1.43 (3H, d, J= 6.9 Hz), 1.57-1.75 (6H, m), 2.33 (2H, t,
= 7.4 Hz), 2.49-2.55 (2H, n), 2.56-2.65 (4H, nm), 2.69(1 H III
~(--.... OH dd, J = 12.0, 4.0 Hz)393.05. (2H, dd, J = 14.6, 7.2 Hz),
3.32 (2H, m), 3.72-3.77 (1H, m), 4.12 (2H, q, J = 7.3 Hz), 4.72
g, J= 6.5 Hz), 7.10-7.12 (3H, ), 7.14-7.23 (4H, m), 7.42 (1H dd,
7.4, 1.7 Hz).

characterized in that the compound of the invention or a
pharmaceutically acceptable salt thereof is administered.

Still further, the.invention includes thé use of the
compound of the invention or a pharmaceutically acceptable
salt thereof for producing the pharmaceutical éomposition
described above. |

Formﬁlation example 1 (powders)

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

Formulation example 2 (granules)

5 g of the compéund of the invention, 565 g of
lactose, and 100 g of low-substituted hydroxypropyl
cellulose are mixed, added with 300 g of 10% aqueous
solutigh 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, and
tabletted with a tabletting machine to obtain tablets.

(Test example 1)'

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

By using CHO cells which have been transformed to



0 13(13d) 1H-NVR (CDCI3) 5: 1.31 (6H, d, J = 5.2 Hz), 1.36-1.38
J11P° (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, dg, J = 14.6, 4.1Hz),
2.33dg, J = 14.7, 4.0 FE) (1H 0 Th"y..1 OH 2.41-2.50 (2H, m,

2. 53-2.59 (2H, ), 2.65-2 71 (1H, n), 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, n) 4.77 (1H, q, J= 6.3 Hz), 7.08 (1H,

dd, CH J=17.4, 1.7 Hz), 7.11-7.20 (6H, m, 7.35 (1H dd, J = 7.4,-
stably axpress a human calcium-sensing receptor (CaSR)
(CHO/hCaSR), CaSR antagonisf activity was evaluated while
thé'degree of inhibition of intracellular célcium increase
by a test compodnd induced by increasing extracellular
calcium concentration is taken as an indicator.

The preparation which is prepared by adding CHO/hCaSR
to Fl2 medium (maﬁufactured by Invitrogen) containing 10%
fetal bovine serum to have 2x10° cells/mL was applied to a
384-well in an amount of 50 uL/well, and then incubated
overnight in a CO; incubator. The culture supernatant was
éompletely removed, the assay buffer (20 mM HEPES, HBSS (Ca
~and Mg free) containing 2.5 mM probenecid, pH 7.4)

containing Calcium 3 (manufactured by Molecular Devices),
i.e., a flucrescent intracellular calcium indicator, was
added thereto in an émount of 25 uL/well, and the mixture
waé 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.l hour, a solution in
which the test compound is prepared to have 2.1 to 20,000
nM (final.concehtration of 1.05 to 10,000 nM) by an assay
buffer was added thereto in an amount of 25 uL/well, and
maintained for 15 minutes in.a CO, incubator. Then, the
CaCl, solution prepared to have 8.1 nM (final concentration
cf 2.7 nM) by using the assay buffer was added in an amount
of 25 pL/well, and *he resulting intracellular Ca increase

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



1.7 Hz). 0O [0056] [Table 13] 14(14a) 51 0 11-1-NIVR(CDCI3) 5. 1.35
(3H t, J=7.2 H), 1.46 (3H d, J = 6.3 H), 2.53 (1H dd, J =5.2 2.9
Hz), 2.76 (1H, t, J=46H), 3.15 (1H td, J = 6.6, 2.9 Hz), 3.29 (1H,
dd, J = 11.2, 6.0 Hz) 3.59 (1H, dd, %= 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
= 7.4 H), 740(1H, t, J =7.7 Hz), 7.49 (1H d, J—80Hz) 7.54 (1H, d,
J= 8.0 Hz), 8.09 (1H d, J = 15.5 Hz). 14(14b) 1101 ...--y... OH| 0...,--
0v110 1H— MR (CDC13) 5: 0.36-0.40 (2H, 0.54-0.58 (2H, 1.34 (2H,
t. J = Crep AP (BHIREINe PR H’i?adﬁ'ﬁuémﬁﬁ 5T18uﬁﬁ€§)lﬂe§n)8y(11 7K4
1dH 1J2..=0, 144. 06, H6 23,.6120-2( 2. 6K9
E’r), 3. 72%1‘% RCit] Vl”f%z()zﬁoanzt%f ddrs gpiained, "E?ﬁﬂ gqugﬁren%‘? Hz)2,8
6.32 (1H, d, . 7 H 5-7
(1A, n') decé”es“e(an Qfl@regcié& Jé"iéﬁgyi‘?%g %iﬁe gh éé OF7.52 (1K
81 ; GE&EQSO§LQ§ oblBnddtnd may@ﬂhﬂﬂQluoggEééﬂéécinten51ty aftef CH

the addition of CaCl, solution was calculated, and the 50%
inhibition concentration (ICsg) of the test compound was
obtained. | |

According to the present test, the compounds shown in
Examples_l, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 16,
17, 18, 21, 22, 23, 25, 26, 27, 29, 30, 31 low polarity, 32,
33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47,
48, 49, '50, 51, 52, 53, 54, 55, 56, 58, 60, 61, 62, 63, 64,
65, ©0o6, 67, 68, €9, 70, 71, 72, 73, 74, 75, 76, 77, 78, 179,
80, 81, 82, 83, and 85 exﬁibited an inhibitory activity
ICso of 1.1 pg/mL or less.

(Test example 2)

Evaluation of PTH secretion p:omoting-activiﬁy in rat

A 10 to 14-week old female F344 rat (Charles River
Japan, Inc.) fasted overnight was anesthetized using ether,
and blood serum before the administrétion was prepared by
drawing blood from the jugular vein of the animal.
Subsequently, the test compound was orally administered at

a deose of 3 mg/5 mL/kg using a solvent (0.5% aqueous methyl

- cellulose 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



. 111-NWR (CDCI3) : 0.36-0.40 (2H,
7.2 Hz), 1.43 (3H, d, J = 6.3 Hz), 1.52- 1.55 (1H, n), 1.74(1H, dd, Jr
14.6, 6.0 Hz), 2.57 (2H, td, J = 7.9, 2.3 Hz), 2.62-2.69 (4H n), 2.80 (1H,
dd, J = 11.7, 4.3 Hz), 2.96 (2H, dd, J;= 8.6, 7.4 Hz), 3.02-3.10 (2H, m),
3.28-3.29 (2H, n), 3.71-3.76 (1H, m), 4.13 (2H, q, J = 7.1 Hz), 4.73 (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) 0O .. T.---. OHOH 0 V 10 111-NMWR (CDCI 3) 5:
0.50-0.54 (1H m, 0.56-0.60 (1H rr% 0.93-0.97 (1H, n), 1.00-1.04 (1H m),
1. 47 (3R,SFI ELh oPqeenerasyan | Y23 112 Soa8d7 ustagnEat1{nfFact &7, . 27

Hz), 21.. _16H6, , (d4cll4,  Jn 449 2.91-3.06 (4H, = m
3.11 (2H e \]Jkl:tl oA .%t%?‘?l%h &ﬁ?paamlnfosg, 5.2 Hz), 3.60 (1H,

dd, J= 10.3, . 94- 9 ' 4,93 (1H, = 6.5,H7), .7.08-7.12
(2R w7 1 o T TR raltey o olpptact S
intermedigt s, for progucing, the conpgungds ef t'i? Exanphes, {the Sfol l,gwi ng
conpounds were produced.” ‘The’ production was perférmed acé 'ngt

m, 0.54-0.58 (2H, m), 1.24 (3H, t, J =
1.

accorlgi ng to the
producti am steps of, Exanpie, 435 Speej fseal by, ube Bramabe 4G4a)42 descri bed
bel ow i ndicates that the production is carried out according to the sane
steps as &xaml e L A)2, The, oshereTpnpounds, descr icbed 6si, t oa nanpben,behi nd
t he hyphen indicate that the conpounds are produced according to the sane
st eps as thosk destd i bedinarddheedExanpl blondwkechmt REY apeckasedt 1pA058]

[ Tabl e 14] Exanple No. Structure ' Data 4(4a)-2 11-1-NMR (CDClI 3). 5: 1.47
(3H, d, Jx=oms WHAG/mML 9Ar 1198s (aH, 0 pinBte1tE3M00 MEPmMLOHrsers. 85-5. 23
(1H, m, 6.69 (1H dd, J =8.7, 3.2 Hz), 7.16 (1H, d, J =3.2 (10 Hz),

'7.39 (1H 1% MiRutesy 19)30 pineaes pupi@dyafosred@l minutes it reduced

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 68.2+6.0 489.1£106.0 | 538.6x155.1
Example 14 | 62.8%+11.4 211.6128.4 471.7+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
MeanszS.D., n=3

EXAMPLES

[0045]



Br  4(4b)-2 '"H-NMR (CDCI3) 5: 1.43 (3H, dd, J = 6.4, 2.8 Hz), 2.57-2.61
(1H m, 2.76- MO 2.80 (1H, m), 3.12-3.19 (1H n), 3.29-3.36 (1H M,
3.60-3.65 (1H, m), 3.81  cyAl\K'. (311, s), 4.80-4.87 (1H, m), 6.71(1H,
dt, J = 8.7, 2.8 Hz), 7.07 (111, t, Jss 1111) 0 2.8 Hz), 7.40 (1H, dd, J
8.7, 2.8 Hz). B 80 4(4c)-2 MO C44%<-1 0 002Et 11-1-NWR (CDCl3) 6:
.34 (3H, t, J =7.2 H), 1.45 (31-1, d, J = 6.6 Hz), 2.55- 2.58 (1H, m,
.75-2.79 (1H, n) 3.14-3.17 (1H, nm), 3.31 (11-1, dd, J = 11.4, 5.9 Hz),
.62 (1H dd, J = 3@ , 3.1 Hz), 3.85 (3H, s), 4.26 (2H. q, J = 7.2. Hz),
.89 (1H, q, ), 6.26 (1H, d, J = 15.6 Hz), 6.82 (1H, dd, J = 8.5,
d

2.7 He), T 045(@342) Gnp] 337837 B3 (3P fhindaFoBif Hdenlo 29 (1H

yl)-2-methylpropan-2-yljamino}-2-

NBAWN

hydroxypropylloxylethyl]lphenyll}propanoic acid

(la) Methyl (2E)-3-{2-[(1R)-1-{[(2R)-3-{[1-(2,3~
dihydro-1lH-inden-2-yl)-2-methylpropan-2~-yl]lamino}-2-
hydroxypropyl]oxy}ethyl]phenyl}prop—2—enoate.

A mixture of methyl (2E)-3-(2-{(1R)-1-[(2R)-oxiran-2-
yl methoxylethyl}phenyl)prop—-2-enocate (342 mg, 1.30 mmol)
deséribed in WO 2004/106280, 1-(2,3-dihydro-lH-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
pfessure. The residﬁe was purified by silica gel column
chromatdgraphy_(ethyl acetate) to give the titlé 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]aminoc}-2-
hydroxypropyl]oxy}ethyl]phenyl}propanoate

A solution of methyl (2E)-3-{2-[(1R)-1-{[(2R)-3-{[1-
(2,3-dihydro-1H-inden-2-yl)-2-methylpropan-2-yl]amino}-2-

hydroxypropyl]loxylethyl]lphenyl}prop-2-encate (206 mg, 0.46



B 11-1-NWR (CDCI3) 6: 1.47 (3H, d, J =6.8 Hz), 1.87-1.97 (1H, m, 3.79
(3H, s), 5.16-5.24 (1H, m, 6.90 (1H, dd, J = 8.5, 2.4 Hz), 7.07 (1H, d, J
= 2.4 Hz), 7.48 (1H, d, J = 8.5 Hz). Optical purity: 93.9%e 4(4b)-3 . MO
CY'N<1 0 B 11-1-NWR (CDCI3) 6:1.41 (3H4a 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, g, J = 6.3 Hz), 6.91
(1H dd, J =8.7, 2.8 Ft) 7.06 (1H, d, J = 1.8 Hz), 7. 40 (1H d, J=28.7

1 45 ?gﬁﬁ“ﬁ% 5 I}%C& k@d %ZE %ﬂ“N%/‘iRH(LCE%C %pgn 53@3 (10 ﬁf%aé‘o 133H§)7’
Wb Gl Ty gy ety et ea - Rop R o5 e, %, (21
£ 2 1) SR e i sl A 8,08 i ) o1 3. 2. 02
(1H m, 3G (3Hhe3}eaétggh5s%§u&%%m'nasf%fg%égéﬂ @K&o&gh gmfhté 5 Hz),

7.22 (1H, dd, J =7.9, 1.5 Hz), 1 (1 Optical purity:
95. 1%e a[rﬁowsﬂamml&hliltkﬂdrﬁbb 41@1é 'S '1@:@: QNEB.f mtlﬂ‘Nﬁ/RDfﬁ:DCI 3) 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), WGudEL &emc(empmssxﬁ:éltc( 1cHyve|dthé title2cobpOubid) as3a59 (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), cpliglEens, ocilszsubsgtaﬂzc)e (72@3 r(lgH qtlanﬁitatzigeHz) 4(4c)-4 1000 |
OVECOREt  11-1-NWR ( CDCISL 5 Hz), 1.46 (3H d, J =
6.4 Hz), 2.53 (MH, Id,23l 1%> 11 {2[(7 1?»&73 2[?5 @m-Dtlhygire AHgipgpn-

3.11-3.15 (1H, d, J) 5.9 Hz), 3.53(1H, dd, J= 11.2,
2.7 Hz), 3. éﬁ meﬁ“ ziAP a(@% %JMI?O “?%), 4.88 (1H, q, J= 6.4 He)
6 52 (lH d_J= 6 (1H d, J = 8.0

il(dﬁﬁfxyprofyl@}ﬁ”ﬁ’zﬁ% ]%e?iihfpﬁopﬁmlieé‘ilﬂu 4(4a)-5 40/ OH Br

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]lphenyl }propanocate - (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 mmél) was
added, and stirred at room temperature for 16 hours. The
reaction solution was concentrated under reduced pressure.
The residue was added with water (10 ml), and subsequently
with 1 N aqueous hydrogen chloride solution (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 pressure to give the title
compound as a white amorphous substance (178 mg, yield 88%).

Example 2

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



Ok '"HNWR (CDCI3) 6:1.46 (3H, d, J = 6.4 Hz), 1.99 (1H, d, J = 3.2 Hz),

3.89 (3H, s), 5.25-5.32(11-1, 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 10(Do Br Ove _ ' H NMR
(CDCI 3) 6: 1.41 (3H, d, J- 6.0 Hz), 2456 (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, 3 =115, 34Hz), 3.89 (3H, s), 4.94 (1H q. J = 6.5 H2).
6.57 (10 dd. 3 = 9.7, 6.88 (1H, dd, J = 9.2, 2.9 Hz). 81 4(4c)-5
B <1 1. 13) 5. 1.34 (3H t, J = 7.1 H), 1.43 (3H,
d, = lﬁz% EEW] C “@dﬁﬁfc%)w- [3 Hz§ 2.77 (1H, t, J:)4 6 Hz),(
513 6 =1 '3.57 (1H, dd, J = 10.9,
2.9 Hz %é’(jéé’ Opéﬁlz] di(yz}%tlﬂﬂlqp%%“—yg} ?le)“gli i 1H, é, J= 6.3 Hz),
6.50 (1H, d, J>.16. 7 (4 H dd. J=
9.5, (2 6 Hz), ?a%} l\%ﬁjﬁ)d P4 gt£91R4(4 %Q%g FTa AL E Y (CDCl 3)
6. 1.49 (3] k@lQ}Ej-f@nyll BAH o foads 5.0 Hz), 2.33 (3H, d, J= 2.3
Hz),5125181H TRt 9280 Hr), 7.34(1H d, J= 8.3 Hz).

Optical purityind® @@%ﬁd&b)dﬁnd&pﬂ?@feﬁm AlxdoNMVR-€CDERB) 25: 1.45 (3H, d,
J:6;3Hz) 2.33 (3H, d, J= 2.4 Hz), 2.55 (1H, dd, J=5.1, 2.4 Hz), 2.77
(1H, dd, {J ER.-9 - @-Dim)qpied)® o ¥dHiethyl BoROréas, (8dp0Jg, 13.89 6.1
Hz) , 3.61 (1H, dd, J = 11.4, 3.1 Hz), 4.81 (1H, q, ,=J = 6.3 Hz)7.15 (1H,
t, J7.9 Hmol) 7d;53c(r11‘+¢ecu =0 2044/094362) -Be1hyd but-3<anoateu (490K
"HNVR (CDCI3) 5: 1.35 (3H, t, J= 7.1 Hz 1 47 §3H, d, J= 6.4 Hzg: 2.33
(3H, d, 3&2% gk ymol)se gad adigim peatate 2 (744 omgg Q1M ®no3k 4. 6 Hz),

33 T B S A (0, R N 5
ig:g tgg'£%%ﬁﬁ%ﬁaM1né (%.g% mf?)4.g7 éfriln acetonltrlié (181m£}H’ d, J=
was. stirred with heating under reflux for 3 hours. The
reaction solution was cooled to room temperature, filtered
through Celite, and washed with acetonitrile. The solvent
was distilled off under reduced pressure. The residue was
pufified by silica gel column 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-
dihydro-1H-inden-2-yl)-2-methylpropan-2-yllamino}-2-
hydroxypfopyl]oxy}ethyl]phenyl}but—B—enoate

By using methyl (3E)-4-(2-{ (1R)~-1-[(2R)-oxiran-2-y1
methoxy]ethyl}phenyl)but—B—enoate 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-{[1-(2,3-dihydro-

l1H-inden-2-yl)-2-methylpropan-2-yllamino}-2-



[ Tabl e 16] 4(4a)-7 0 OH Br 'H NWR (CDCI3) 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, n), 7.21 (1H,
d, J=8.6 Hz), 7.40 (1H, t, J= 7.7 Hz). Optical purity: 94.0%e . 4(4b)-7
O<Isc:, OB 'H NWR (CDCI3) 5: 1.41 (3H4gd, J= 6.3 Hz), 2.27 (3H, d, J= 2.3
Hz), 2.50-2.51 (1H, m, 2.76-2.78 (1H, n), 3.13-3.19 (2H, n), 3.61-3.66
(1H, m, 4.73 (1H, q, J= 6.3 Hz), 7.10 (1H, d, J= 9.2 Hz), 7.39 (1H t, J=
7.7 Hz).  4(4c)- 7 (Do 0 CO2Et "H-NWR (CDCI3) 5:°1.34 (3H, t, J=17.2 Hz),
1.42 (3H, d, J= ), 2258 (3H d J= 2 3 2.51 (1H, dd, J= 5.2, 2.3
7%1 ffrfé’%PﬁQDY O@%fﬁt%g]z]lp iyt H’u‘lén@é)té (1H -, 4.27 (2H, q,

Hz) ,

é,‘JL O A T el 6935%”&){9 TaARy TRt 5511?6 SSRP: 1aa) 5 0
5 oo 5. 25 NI %’%ﬁ‘ﬁﬂé%%émﬁ el i B s "J:“S%HZHL),
11 |1 (N (B%DCI é’)ﬁrsolp%iz v (3 6{/ %“ﬂ%é} §/@g§g%gb)¢h? B« haélﬂ’fg?glcaz 82
(1H, M, Bt3ndddd HtarPle 32 (2ﬁ3)3r 3hé1H 2B i o8- 633%@&6%61 ok, i4. 90 (1H,

q, J= 6.4 Hz), 7.64-7.67 (2H, m, 7.83 (1H s). 4(4c)-8 01 NC a0 | COREt
“FI - NVR ((BRCI3)neb maln i (3H, the wethdd ldbEyribeddih3bkatpld=1615) Hep, 2. 55
(1H, dd, J = 4.6, 2.9 Hz), 2.76-2.80 (1H, ), 3.13-3.18 (1H, ), 3.26 (1H,
dd, J= 1Li5e 618 Hz)t 1 BHgditd dis d coldrbesa. 8iky) subs28ntaH, q, J= 7.1
), 491 (1H - 6.5 Hz), 6.37 (1H d, J= 16.0 Hz), 7.63-7.69 (2H m),
7.79 (1H,! )eld7 'f(lH d, = e o Hz) 82 4(4a) 9 lel OH B ' H NVR (CDCl 3)
5:1.45 (3H d, J = &1 5.12-5.18 (1H, ),
7.35 (1H, dd, @D 947 27 342-)1 {7 h%RlIﬁr{cﬂél 3 é‘@ihsdrz? éHFli)'lde@ptl cal

: ; 0
purity: %3_ 6_1_/@% e4tlpy]_propan 2-yllamino}-2-

hydroxypropyljoxylethyl]phenyl}butanoic acid

By using methyl 4-{2-[(1R)-1-{[(2R)-3-{[1-(2, 3~
dihydro-1H-inden-2-yl)~2-methylpropan-2-yl]amino}-2-
hydroxypropylloxylethyl]lphenyl}butancate which had been
obtained in Example 2(2c), the reaction was carried out in
the same manner as the method described in Example 1(lc) to
give the title compound as a pale brown amorphous substance
(yield 59%).

Example 3

2'—[(1R)—1—{[(2R)—3—{[l—(2,3—Dihydro—1H—inden—2—yl)—
2—methylpropan—2—yl]amino}—2—hydroxypropyl]oxy}ethyl]—B—
methylbiphenyl-4-carboxylic acid

(3a) Methyl 2'-[(1R)-1-{[(2R)=-3-{[1-(2,3-dihydro-1H-
inden—Z-yl)—2—methylpropan;2—yl]amino}—2—
hydroxypropyl]oxylethyl]-3-methylbiphenyl-4-carboxylate

By using methyl 3-methyl-2"-{ (1R)-1-[(2R) -cxiran-2-yl

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



0 2H-NMR (CDCI3) 5:1.40 (3H, d, J = 6.3 Hz), 2.57 (lH, dd, J = 4.9, 2.6
Hz), 2.79 (1H, t, J = 4.5 Hz), 3.13-3.17 (1H, m, 3.29 (1H dd, J = 11.5,
5.7 Hz), 3.62 (1H, dd, 'J = 11.5, 2.9 Hz), 4.80 (1H, g, J= 6.3 Hz), 7.32-
7.37 (2H, M. 4(4c)-9 0 O<lo, COREt '4+NWMR (CDCI3) 5. 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 H), 3.14-3.17 (1H, ), 3.27 (1H, dd,” J = 11.5, 5.7 Hz), 3.64 (1H,
dd, J = 11.5, 2.9 Hz), 428(2H q, J—71Hz) 4.85 (1H, g, J= 6.3 Hz),

?0321](1[12%64@?74]]35622(1?%% 3?115 cig}?eﬁl\/&ufcbﬁl §gé Si;if(gHHZZj, J =
52, 5 1V oy e ziﬂeffﬁ?é*r%@ S e AT R I T s
B 11- 1'ngtﬁgpgdﬁp5%db‘g%(é”&ofbrﬂegs o?lthubgtgzcélHXlgggd§7 4 6, 2.6

Hz), 2.79 (1IH t, , = 11.5,

7 Hz), 3.65 (), m ellza 1ﬂ~5 ZRQ—Blzl 14 903%%6;@{011?1 -6naehzp~ 6.82
, td, J=8.3, 2.9 Hz), 7.08- 7. 13(1K, m. 4(4c)-10 0C<: 10 CREt 11-1-NMR

5.
(1H
(CDCL3) Sjl)kz%&me(tahhl;inophn-—zﬁﬁlwxiiné}43 L 8bodypdopy®] 3xkZehz155 (1H,
dd, J = 4.6, 2.6 Hz), 2.79 (1H t, J= 4.6 Hz), 3.14-3.18 (1H, 4 n), 3.27
(1H, dd, JmethydimhanHin)4-S&E ot cddeid = 11.2, 2.9 Hz),.28 (2H q, J =
7.1 Hz), 4.86 (1H, g, J = 6.3 Hz), 6.48 (1H, dd, J:16.0, 1.7 Hz),
6.76-6.82 (1H, BmuSlmq)snatwl(aH[mR)7169[((2194 -{J1= 2636dla'4t1)ydr4>64a)-11 0
OH CIBr 'H NWR ( CDCI3) 5:1.45 (3H, d, J Hz), 2.00 (1H, d, J = 3.4
Hz), 5. 1355089004 ), Zr%fpm?r%PaG 2‘9137‘34“&510}7256 (1H d, J = 6.9 Hz).

Sl MR TR B AR ST L
T?S 2. g’*ﬁ&ﬁl"? hfjcg{(? EthOSD DA g%y %mp’%lsg fih g%éféam : HIFS 7. 57
(1H d, ‘%arf&éﬁlggt szgae]éaﬁégﬁanne} as: tﬁa method descrlbed in

Example 1(lc) to give the title compound as a white
amorphous substénce (yield 54%).
Example 4
3-{2-[(1R)-1-{[(2R)-3-{[1-(2,3-Dihydro-1H-inden-2-
yl)—2—methylpropan—2—yl]amino}—Z—hydroxypropyl]oxy}ethyl]—
6-methylphenyllpropancic acid
(4a) (1R)-1-(2-Bromo-3-methylphenyl)ethanol (+)-B-
chlorodiisopropinocampheylborane (8.46 g, 26.4 mmol) was
dissolved in tetrahydrofuran (150 mL), cooled to -20°C,
slowly added dropwise with a solution of 1-(2-bromo-3-
methylphenyl)ethanone (4.30 g, 20.3 mmol) described in US
- 2007/167506 in tetrahydrofuran (50 mL), and stirred for 18 .
hours. The ;eaction solution was added with diethanolamine
(6.38 g, 60.8 mmol), cooled to room temperature, and
stirred at room temperature for 3 hours. Thé reaction

solution was concentrated under reduced pressure and added



Ol 1 COREt - 11-1-NMR (CDCI3) 5:1.34 (3H, t, J = 7.3
6.9 Hz), 2.55 (1H, dd, J = 4.9, 2.6 Hz), 2.78 (1H t,
3.13-3.18(1H, , mM3.27 (1H, dd, J = 11.5, 6.0 Hz), 3.64 (
2.9 Hz), 4.28 (2H, q, J= 7.3 Hz), 4.84,{1H q, J= 6.3 Hz), 6.29 (1H d, J=
16.0 Hz), 7.31 (1H, d, J = 10.3 Hz), 7.57 (1H, d, J = 7.4 Hz), 7.89 (1H, d,
J =16.0 Hz). 83 4(4a)- 12 F C 111101 OH B 11-1-NWR (CDCI 3) 6:1.50 (3H,

Hz), 1.42 (3H, d, J =
J= 4.6 H),
1H, dd, J = 11.5,

d, J =6.4 Hz), 5.24-5.30 (1H, r’r),738(1HdJ:78Hz),7.64(1H,d,J
= 7.8 FE) 7.90 (1H, s) tical purlty 94%ee 12 F3C 0 0.---<1 0
Br 11-1- NNRY DB areel (BH, - d,T J?—IBfQLCJrE)ta*Qe@4S<{> ifsdders= 4.8, 2.5
Hz) 27

3, 19 3.33 (1H, dd, J= 11.2, 6.2
53(11_‘1?%% ed aﬂd gﬁ% %Oﬁﬁﬁjntw@% (jilir-“-&leﬁl—oé 4URSFT 7.38 (1H,

2 St e A et o S R
5 1%-_3§ig(:dzii)ﬁm ?ﬁ}ﬁ%sn(%ﬂg"%ld%h Ad, 4J§?X§1?éég|%)8y% ﬁ%ét% 1 ’4&17 g& i 2

2.8 Hz), ™ 1a 2w e o) 4 138 4( B d, J=
2.8 H)Z) ,g417v?eg4t(l”(?éfl_’lcﬂdl,e]‘cg ﬁo&‘% 4. Q ﬁ%'ﬁ' g 1~1@1 Q4 3'dz)g ?%g.d??'d(m ey

8.04 (1HoH,6%=)15.6 Hz). [0062] [Table 18] 4(4a) 13 11-1-NWR (CDCl 3)
6:1.41 (3H, t, J=7.0 FE) 1.47 (3H d, J =6. FE)

(4b) (2R)-2-{[(1R)-1-(2~Bromo- 3—
methylphenyl)ethoxylmethyl}oxirane

(1R)-1-(2-bromo-3-methylphenyl)ethanol (2.00 g, 9.30
mﬁol) 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 organic layer was washed with
saturated brine, and dried over anhydrous magnesium sulfate.
The solvent was distilled off under reduced pressure. The
fesidue 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-{(1lR)~-1-[(2R)-oxiran-2-
yl methoxylethyl}-6-methylphenyl)prop-2-enoate

(2R)-2-{[(1R)-1-(2-Bromo-3-
methylphenyl)ethoxy]methyl}oxirane (1505 ﬁg, 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,



4.03 (2H, q, J =7.0 Hz), 5.18 (1H, q, J = 6.3 Hz), 6.68 (1H, dd, J =
10H 8.7, 3.0 Hz), 7.15 (1H, d, J= 3.0 Hz), 7.38 (11-1, d, J= 8.7 Hz).
Optiical purity: 90.8%e Br 4(4b)- - "HNWR (CDCI3) 6:1.42 (31-1, t, J=
7.0 Hz), 1.42 (3H d, J= 6.4 Hz), 13 480-<1,0 2.58 (1H, dd, J= 4.8, 2.8
Hz), 2.77 (1H, t, J= 4.8 Hz), 3.12-3.17 (11-1, m, 3.31(1H, dd, J ="11.1,
6.0 Hz), 3.62 (1H, dd, J= 11.1, 3.0 Hz), 4.03 (2H, q, J = 7.0 Hz), 4.82
(1H, g, J = 6.4 Hz), 6.69 (1H, dd, J = Br 8.7, 2.8 Hz), 705(1H d, J=

-8 ) ofREcklih B s B Rl g gz BN GPR )00 34, (31
M. 3d‘§9m€“§°ﬁ‘* Sda“?d@#?%l“ SRR ?ﬁ’*ﬁ%" Ly iy 3o ?E alos

(2H, q, %us@ékd@@unﬂaz%jégﬂréLsdﬁvgh@ HZ) . 54mBP &%Fbrgplénrfﬁlfebt) 6. 25
(1H d, J='15.6 Hz), 6.81 (1H

water (2 : 1), and stlrred w1th 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 purified 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—2—yl)—2—methylpropan—2—yl]amino}—Z—
hydroxypropyl]loxylethyl]-6-methylphenyl}prop-2-enoate

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

(de) Ethyl 3—{2—[(1R)—l—{[(2R)-3—{[1—(2,3—dihydro—lH—
inden-2-yl)-2-methylpropan-2-yllamino}-2-
hydroxypropylloxylethyl]-6-methylphenyl}propanoate

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



8.5 2.5 Hz), 7.03 (1H, d, J = 2.5 Hz), 7.52 (1H, d, J = 8.5 Hz), 7.98
CO2Et (1H, d, J = 15.6 Hz). 4(4a)- 11-1-NWMR (CDCI 3) 6:1.47 (3H, d, J=
6.3 Hz), 1.98 (1H, d, J= 3.4 Hz), 14 C 5.16-5.21 (1H, m, 7.11 (1H, dd,
J=8.6, 2.6 Hz), 7.43 (1H, d, J =8.6500 OH Hz), 7.60 (1H, d, J= 2.6 Hz).
Optical purity: 93.3%e B 4(4b)- "HNWR (CDCI 3) 6:1.42 (3H, d, J=
6.6 Hz), 2.56 (1H, dd, J= 4.6, 2.6 14 C Hz), 2.79 (1H, t, J= 4.6 Hz),
3.14-3.18 (1H, m, 3.30 (1H, dd, J= 11.2,

dihydro-1H-inden-2-yl)-2-methylpropan-2-yl]lamino}-2-
hydroxypropyl]oxylethyl]-6-methylphenyl}prop-2-enoate which
had been obtained in Example 4(4d), the reaction was
carried out in the same manner as the.method described in
Example 1(1lb) to give the title compound as a colorless
oily substance (yield 95%).

(41f) 3—{2—[(iR)—1—{[(2R)—3—{[l—(2;3—Dihydro—1H—inden-
2-yl)-2-methylpropan-2-yllamino}-2-
hydroxypropyl]loxylethyl]-6-methylphenyl}propanoic acid

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

Example 5

3-{2-[(IR)-1-{[(2R)-3-{[1-(2,3-Dihydro-1H-inden-2-
yl) -2-methylpropan-2-ylJ]amino}-2-hydroxypropyl]oxylethyl]-
5-methylphenyl}propanoic acid

‘(5a) (1R)—1—(2—Bromo—4—methylphenyl)ethanol

By uéing 1-(2-bromo-4-methylphenyl)ethanone described
in WO 2001/049649, the reaction was carried out in the same
manner as the method describéd in Example 4 (4a) to give the
title compound as a colorless oily substance (yieid 99%,
95.3%ee) .

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



6.0 Hz), 3.63 (1H, dd, J= 11.2, 3.2 Hz), 4.84 (1H q, J= 6.6 Hz), 7.11 O
(1H, dd, J= 8.3, 2.6.Hz); 7.44 (1H, d, J=8.3 Hz), 7.49 (1H, d, J=2.6 B
Hz). 4(4c)-14 C le0----<-10 . | 11-1-NVR (CDCI3) 6:1.34 (31-1, t, J = 6.9
Hz), 1.44 (3H, d, J = 6.3 Hz), 2.53-2585 (1H, m), 2.79 (1H t, J = 4.6 Hz),

3.15-3.18 (1H, n), 3.28 (1H, dd, J= 11.5, 6.0 Hz), 3.63 (1H, dd, J= 11.5,
2.3 Hz), 4.28 (2H q, J—69Hz) 4.86 (1H, q, J = 6.5 Hz), 6.31 (1H, d, J

= 16 0 Hz), 7.25- 7.28 (1H, n), 7.45-7.51 (2H, m), 7.98 (1H, d, J= 16.0

f, 1.46 (31-1, d, J=6.4 Hz), 1.97
(lH d, Cﬁ?e%é‘y%pﬁ%%)lfftho %@%’%gﬁ 7038 (1H dd, J = 8.3, )18
Hz), 7.52-7. SQQK%ELHQ (2 6}gﬁ8ah £H£h§¥phg§yﬂ%@ehanol which

had been obtained in Example 5(5a), the reaction was
ca?ried out in the same manner as the method described in
Example 4 (4b) to give the title compound as a coloriess
oily substance (yield 57%). |

(5c) Ethyl (2E)—3—(3—methyl—6—{(1R)—l—[(2R)—oxiran—2—
vyl methoxylethyl}lphenyl)prop-2-enocate

By using (2R)—2—{[(1R)—1—(2—bromo;4—
methylphenyl)ethoxy]methyl}loxirane which had been obtained
in Example 5(5b), the reaction was carried out in the same
manner as the method deécribed in Example 4 (4c) to give the
title compound as a pale yellow oily substance (yield 51%).

(5d) Ethyl (2E)-3-{2-[(1R)-1-{[(2R)-3-{[1-(2,3-
dihydro-1H-inden-2-yl)-2-methylpropan-2-yllamino}-2-

- hydroxypropylloxylethyl]-5-methylphenyl }prop-2-encate .

By using ethyl (2E)—3—(3—methyl—6—{(lR)—l—[(ZR)—
oxiran-2-yl methoxylethyllphenyl)prop-2-enocate 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. |

(Se) Ethyl 3—{2—[(1R)—l—{[(2R)—3—{[1—(2,3—dihydro—lH?
inden-2-yl)-2-methylpropan-2-yl]lamino}-2- '
hydroxypropyljoxylethyl]-5-methylphenyl }propancate

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

dihydro-1lH-inden-2-yl)-2-methylpropan-2-yl]amino}-2-



Cl Br 84 4(4b)- 15 'HNWR (CDOI3) 5. 1.41 (3H, d, J = 6.4 Hz),
2.57 (1H, q, J = 2.9 Hz), 2.77 (1H, t, J = 4.6 Hz), 3.12-3.15 (1H, ), 3.29
(1H, dd, Jr 11.5, 5.7 Hz), 3.59 (1H, dd, J= 11.5, 3.4 Hz), 4.84 (1H q, Jr
6.4 Hz), 7.33 (1H, dd, Jr 8.6, 2.3 Hz)s 7.44 (1H, d, J= 8.6 Hz), 7.53 (1H,
d, J= 2.3 Hz). [0063] [Table 19] 4(4c)- 15 . 0---.4''.<10 O ' COREt
"H-NMR (CDCI3) 6:1.35 (3H, t, J = 7.3 Hz), 1.43 (3H, d, J = 6.4 Hz), 2.54
glgG ?gH J =52, 2.9 H), 2.77 (1H, t, J =d3 6 F%)113 125321EQ(1H g%’(2H
q, J= 7. éwﬁf)oxwr@@@ﬁxycfetf ArS 4%§h§% %%I“hmrap 2 engats )wh7 36
1H, dd, 1H,. d 1H d, Jr 2.3 Hz),
(7 99 (1Hhad gesg © Pz%a} ingd ﬂ%x( pl%k?i%ﬂg) tg% Biﬁﬂé DIFERMVR (rCDC| 3) 6)
1.01 (3H.t., ., 0 94 (1H,
55 Chegmustd ol i hne i oiiyidhl o8) pnd dfedodOgb ol sBly 3o08 (L

7.50-7. 5621 M1 1@%t 'ﬂ@'gll%lwe &Otﬂe/esoﬂ éQ}ld &@ Q%oforiésg 1H N'VR
(CDCl 3) 5 099(3H , . 5 (1H, dd, J=

5.1, 2.7d4a) Sz}gsa,-azﬂe?(yg,glra 92&10316(1K rr) 330(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), 7.12

(1 , td, Jr 7.@01.3FHH[ (IR {LH2R) -3={T16 (RPZp;-DTh46rbiHH-ddded-= 7. 6,
1.7 Hz), 7.51 (1H, dd, J= 7.6, 1.0 Hz). 4(4c)- 16 1110CY-44.7<'. 0 1

2-yl)-2-methylpropan-2-yllamino}-2-
hydroxypropyl]oxylethyl]-5-methylphenyl }propanoic acid

By using ethyl 3-{2-[(iR)-1-{[( -{[1-(2,3-
dihydro-1H-inden-2-yl)-2-methylpropan-2-yl]amino}-2-
hydroxypropyl]oxylethyl]-5-methylphenyl }propancate which
had béen 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 cbmpound as a white
amorphous substance (yield 84%).

Example ©

3-{2-[(1R)-1-{[(2R)-3-{[1-(2,3-Dihydro-1H-inden-2-
yl)-2-methylpropan-2-yl]lamino}-2-hydroxypropyl]loxylethyl]-
4-methylphenyl}propanoic acid

(6a) (1R)=-1-(2-Bromo-5-methylphenyl)ethanol

By using 1l-(2-bromo-5-methylphenyl)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 phe title compound as a colorless
oily substance (yield 96%, 95.4%ee).

(6b) (2R)-2-{[(1R)-1-(2-Bromo-5-

methylphenyl)ethoxylmethylloxirane



COREt 'H NMR (CDCI3) 6: 0.92 (3H, t, J =
1.64- 1.75 (1H, m, 1.77-1.87 (1H m, 2.
(1H, dd, J = 5.4, 4.6 Hz), 3.11-3.16 (1H
Hz), 3.58 (1H dd, J = 11.2, 3.2 Hz), &
dd, J = 7.6, 5.4 Hz), 6.32 (1H, d, J =1
7.36-7.41 (1H, rr), 7.45 (1H, dd, J = 7.8,
8.12 (1H, d, J = 15.6 Hz). 4(4a)- 17 OH

8

J

i J 5 3135%5 i%?l?ﬁ Z%R)B?ug)bgam Sz A
éd%a o%%)‘glﬂocba*alprgﬁt% i Frastts 5569 5ot F?Hr':%f)cl?%g’a(sll l 15thN?

2 8 7 1 1H dd, J
At &éiﬂl 1’{5’ asoﬁm‘ir’ﬁi‘lfgér s §P§ me}ig’?g Pfﬁcr&%? J(‘— 6.9, 4.6
, 6 8%4 léd4 2- k) ) 3 4(4c) -
Syt M (s 6 ﬁli/R\ga tﬁ%sifl%lgocgéﬁféﬂg fa% j Zojopted 5'3 .34 (3H,
i 7. bitr) sdbsﬁ@ande8ﬂy3(ezl|-di o¥%)2.54 (1H dd, J = 4.8, 2.5 Hz), 2 77
. J = 4.1 H), 3.13- 317(1H M. 3.24 (1H dd, J = 11.5, 6.0 Hz),
1H, dd, J6c) 1Atkyl 2(ZE H)~ (4-28¢CBM1-q- {JLRY -1-HZAPR )4 063 rGRH2-t, Jr
), 6.48 (1H, d, J = 16.5 Hz), 6.76-6.82 (1H-n), 7.06 (1H, d, Jr 9.6
VY mtl'doxsz]]reqk&/JS}Mze)nyl)chSp{—IabheaQ@] 4(4a)- 18 11110QCH Br ' H NWR
) 6: 0.94-1.00 (3H 1,38-1.61 (2H, m), 1.63-1.80 (2H, m, 1.93
. s) 5%%15531@(@13 h%-{f? 18 71142¢bRomay5-7.34 (1H, t, J= 7.3 Hz),

| ty:. 97. 0%e 4(4b)- 11-1-NMR (CDCI3) 6: 0.94
%W%P%&lét%?oﬁfﬁ%&(%’#}%lrgg‘sowml?sb l_Tzsd P@ﬁn talne)ﬁ 1.73
2 dd, J= 4.6 2.75 t,
14”’( %‘éﬁﬁe g&%b '1|1fhéddre%Qt11 2wa% 6 FE}edsog’? GTchBdS)aHle
i%%qﬂgé'gg é%é)ﬁgghoé'gg é}ttegdinJEme 1e44%4tz)to7g%9e7t%4‘(1H

title compound as a pale yellow oily substance (yield 78%).

.3 Hz), 1.35 (3H, t, J =

2 (1H, dd, J = 4.9, 2.

m, 3.25 (1H, dd, J =

8 (2H g, J = 7.2 Hz), 4.65 (

Hz) 7.26-7.31 (1H m,

.0 Hz), 7.54 (1H d, J= 7.8 Hz
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(6d) Ethyl (2E)—3—(2—[(1R)—l—{[(2R)—3—{[1—(2,3—
dihydro—lH—inden—Z—yl)—2—methylpropan—2—yl]amino}—2—
hydroxypropyl]oxy}ethyl]—4—methylphenyl}prop—Z—enoate

éy using ethyl (2E)-3-(4-methyl-2-{ (1R)-1-[(2R)-
oxiran—Z—yl methoky]ethyl}phenyl)prop—Z—ehoate which had
been obtained in Example 6(6c), the reaction was carried
out in fhe same manner as the method described in Example
1(la) to give the title compound as a colorless oily
substance (yield 99%).

(6e) Ethyl 3-{2-[(1R)-1-{[(2R)-3-{[1-(2,3-dihydro-1H-
inden-2-yl)-2-methyloropan-2-yllamino}-2-
hydroxypropyl]oxyl}ethyl]-4-methylphenyl}propanoate

- By using ethyl (2E)—3—{2—[(1R)—1—{[(2R)—3—{[1—K2,3—
dihydro-1H-inden-2-yl)-2-methylpropan-2-yl}amino}-2-

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



110 B (1H, m), 7.46 (1H, dd,J= 8.0, 1.
4(4c)-18 "H NMR (CDCI3) 6: 0.92 (3H, t,
1.47 (1H, dtt, J= 24.2, 8.6, 2.9

1H, dd, J= 8.0, 1.1 Hz).
) 1.29-1.40 (4H, m),

é
4 (1H, m, 1.76-1.84 (1H,

m; 251(1H dd, J= 5.2, 2.9 Hz), 2 , J—46 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
4. 73(

Hz). 4.24-4.31 (2H, n), 0O -'<lio O 4. 73(1H, dd, J= 8.0, 5.7 Hz), 6.33
(1H, d, J= 15.8 Hz), 7.26-7.31 (1H, nm), 7.37-7.41 (1H n), 7.46(1K, dd,

7
ot i M R St D ) S BT
e AL 38, 900 B 0 A el e
purity: gL3¥ee 1A )OdPBgive the title compound as a colorles
oily substance (yield 84%). '

(6f) 3-{2-[(1R)-1-{[(2R)-3-{[1-(2,3-Dihydro-1H-inden-
2—yl)-2—methylpropan—2—yl]émino}—Z—. |
hydroxypropyl]oxyiethyl]—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}f2-
hydroxypropyl]oxy}ethyl]—4;methylphenyl}prdpénpate which
had been obtained in Example 6(6e), the reaction was
carried out in Fhe same manner as the method described in
Example 1(1lc) to give the.title compound as a white
amorphous substance (Yield 87%) .

E#ample 7

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

(7a)l(lR)—1—(2—Bromo—3—fluorophgnyl)efhanol

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

(7Tb) (2R)-2-{[ (1 - (2-Bromo-3-
fluorophenyl)ethoxy]methylloxirane

—'By using (1R)-1-(2-bromo-3-fluorophenyl)ethanol which



4(4b)- 11-1-NMR (CDCI3) 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 (2H, m, 2.55 (1H dd, J= 4.8, 2.5 Hz),
2.77 (1H, t, J= 4.4 Hz), 3.12-3.16 (1H m, 3.27 (1H, dd, J= 11.5, 6.0
Hz), 3.61 (1H, dd, J = 11.5, 3.0 Hz)s5 4.72 (1H, t, J= 7.3 Hz), 6.86 (1H,
td,J=8.1, 3.1 Hz), 7.20 SO (1H, dd,J= 9.6, 3.1 Hz), 7.47 (1H, dd,J= 8.7
5.5 Hz). B 4(4c)-19 11-1-NWR (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 m, . 1. 71 1.80 (1H, %2 2.52 1F% dd, J= 4.0, 2.5 Hz), 2.76 (1H, t,
4.8 HIYS BepR @bual(fn H E%aanz%le....éh.the<riaet1@@oweiH dd, J—
11 5, 6. (AH, dd, J= 11. ,
4.74 (1HC"J‘ord~)le 07“ ”15 IS W?ﬁﬂ aaﬂ%e T%gboéa?es rééefilﬁn td,J=
8 3 2. 8@%3 7 ]49((41D|S %dl_éj)ve tGrie 2t18tt|z) COIZLpggngjl gdtoior§ess 5.5 |
oily substance (yield 55%).

(7c) Ethyl (2E)-3-(2-fluoro-6-{ (lR)-1-[(2R)-oxiran-2-

yal methoxY]ethyl}phenyl)prop—2—enoate

By using (2R)~-2-{[(1R)-1-(2-bromo-3-
fluorophenyl)ethoxylmethyl}oxirane which had been obtained
in Example 7 (7b), the reaction 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 85%).

(7d) Ethyl (2E)—3—{2—[(1R)—1—{[(2R)—3—{[1—(2,3—
dihydro—lH—inden—2—yl)—2—methylpropan—2—yl]amino}—Z—
hydroxypropylloxylethyl]-6-fluorophenyl }prop-2-enocate

By using ethyl (2E)—3—(2—fluoro—6—{(lR)—l—[(2R)—
oxiran-2-yl methoxylethyl}phenyl)prop-2-enoate 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-{[(2R)-3-{[1-(2,3-dihydro-1H-
inden-2-yl) -2-methylpropan-2-yl]amino}-2-
hydroxypropylloxylethyl]-6-fluorophenyl }propanocate

| By using ethyl (2E)-3-{2-[(1R)-1-{[(2R)-3-{[1-(2,3-
dihydro-1H-inden-2-yl)-2-methylpropan-2-yl]amino}-2-
hydroxypropyl]oxy}éthyl]-6—fluorophenyl}prop—2—énoate which

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



COREt . 4(4a)- 11-1-NMVR (CDCI3) 6: 0.97 (3H, t, J = 7.3 Hz), 1.39-1.59

(2H, m, 1.59-1.70 20 (1H, m, 1.72-1.80 (1H, m, 1.94 (1H d, J= 3.7 Hz),
2.42 (3H, s), 5.14-5.18 (1H m, 7.15 (1H d, J= 7.3 Hz), 723(1H t, J=
7.6 Hz), 7.38 (1H, d, J= 0 OH 7.3 Hz)sg q)tlcal purity: 90%e Br ' [0065]
‘" [Table 21] 4(4b)-20 11-1-NWR (CDCI3) 6: 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, de 5.0, 2.8 Hz)275(1Ht,J 46Hz)311315(1Hn)

3.27 (1H, J= 11.5, 6.0 3. 57 (1H J= 11. . 4.85 (1H,
t, J—(6 fal-rzf)le% S (]ﬂ-i the %gf%ed“aﬁil} rﬁéz?ﬁﬁ mFt§°d7d§Sﬂf)lbe?‘ 28 (1|(4

L J= 8.0 86 4(4 t CDCl 3) 6:
o' 20 (3H"ﬁza?mpJle ( C%sz%%t‘élﬁ QO‘?pﬁu a5134201fr5§253H ) ,

1.71- ,SL{QS%%@Q&;%#)% 2,49 (1H dd, J = 5.0, 3.0 Hz), 2. 5 (1H,

t, J = 4 3. 17 (lH dd J = 11.5, 6.0 Hz), 3.52

a5 - 8, 3 0o beliaf 29 {2k 0a-d 13, 1o 1 t%ghyérga%@wﬂ%%_ ) =

8. 3, 4.1 FE) 6 (1 7.25
(1H, t, inﬁ_aZiﬁetﬂyfgk&ﬁéﬁ—ZLyﬂFéﬂi§okuir 7.85 (1H d, J= 15.6 Hz).

4(4a)-21

hydroxypropyl]oxy}ethyl]—6—fluorophenyl}propanoic acid

By using ethyl 3-{2-[( -1-{[(2R)-3~-{[1-(2, 3~
dihydro—lH—inden—Z—yl)—2fmethylpropan—2—yl]aminb}—Z—
hydroxypropyl]oxy}ethyl}—6—fluorophényl}propanoate_which
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-{2-1[¢ -1-{[(2R)=-3-{[1-(2,3~-Dihydro-1H-inden-2-
yl)42—methylpropan—2—yl]amino}—Z—hydroxypropyl]oxy}etﬁyl}—
Sffluorophenyl}propanoic acid’

(8a) (lR)—l—(2—Br§mé—4—fluorophenyl)ethanol

By using 1-(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%,
895.6%ee) .

(8b) (2R)-2-{[(1R)-1-(2-Bromo-4-
fluorophenyl)ethoxy]methyl}loxirane

By using (lR)4l—(2—bromo—4—fluorophenyl)ethanol which

had been obtained in Example 8 (8a), the reaction was



'"H-NMR (CDCI3) 6: 0.98 (3H, g, J = 7.5 Hz), 1.18-1.30 (1H, n), 1.42-1.59
(1H, m,1.61-1.81(21-1, m,1.98 (1H, br s), 5.10-5.15 (1H, m, 7.02-7.07
(1H, m, 7.30-7.38 (2H, m. Optical purity: 93%e SIOH B 4(4b)-21
"H-NMR (CDCI3) 6: 0.95 (3H, t, J = 7.3%Hz), 1.38-1.48 (1H n), 1.49-1.59
(1H m, 1.60-1.70 (2H, n), 2.55 (1H, dd, J = 5.0, 3.0 Hz), 2.76 (1H t, J
= 4.6 Hz), 3.10-3.16 (1H, m), 3.27 (1H, dd, J = 11.5, 6.0 Hz), 3.59
(1H, dd, J 00 O |

carried out in the same manner as the method described in
Example 4 (4b) to give the title compound as a colorless
oily subétance (yield 58%).

(8c) Ethyl (2E)-3-(3-fluoro-6-{(1R)-1-[(2R)-oxiran-2-
yl methoxylethyl}phenyl)prop—-2-enoate

By using (2R)-2-{[(1R)-1-(2-bromo-4-
fluorophenyl)ethogy]methyl}oxirane which had been obtained
in Example 8(8b), the reaction 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%).

(8d) Ethyl (2E)-3-{2-[(1R)=-1-{[(2R)-3-{[1-(2,3-
dihydro-1H-inden~2-yl)-2-methylpropan-2-yl]lamino}-2-
hydroxyprdpyl]oxy}ethyi]—5—fluorophenyl}prop—2—eﬁoate

By using ethyl (2E)-3-(3-fluoro-6-{(1R)-1-[(2R)-

- oxiran-2-yl methoxylethyl}phenyl)prop-2-encate 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)—l—{[(2R)—34{[1—(2,3—dihydro—lH—
inden—é—yl)—2—methylpropan—2fyl]amino}—2—
hydroxypropyl]oxy}ethyli—B—fluorophenyl}propanoate

By using ethyl (22)—3—{2—[(1R)—1—{[(2R)-3—{[1-(2,3—
dihydro—lH—inden—Z—yl)—2—methylpropan—2—yi]amino}—2—
hydroxypropyl]loxylethyl]-5-fluorophenyl}prop-2-enocate which

- had been obtained in Example 8(8d), the reaction was

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



= 11.5, 3.0 Hz), 4.75-4.82 (1H, ™, 7.03 (1H td,.J = 8.0, 18Hz)
7.25-7.33 (2H, ). B  4(4c)-21 11-I-NI\/R(CDC 3) 6: 0.93 (3H, t, J=
7.3 Hz), 1.34-1.39 (1H, m, 1.35 (3H, t, J = 7.3 Hz), 1.44-1.51 (1H,
M, 1.53-1.64 (1H, n), 1.73-1.82 (1H, 49, 253 (1H, dd, J = 5.0, 28Hz)
2.75 (1H, t, J = 4.6 Hz), 3.11-3.15 (1H n), 3.23 0----10 (1H, dd, J =
11.0, 6.0 Hz), 3.60 (1H dd, J =11.0, 3.0 Hz), 4.28 (2H g, J = 0 - 7.3
Hz), 4.72 (1H, dd, J 80 4.8 Hz), 6.52 (1H, d, J- 16.0 Hz), 7.00-7.05
(1H m, 7.27-7.35 2H 7.82 (1H, d, J = 16.0 Hz). COREt 4( 4a) - 22

Example 1 ( to give the title compound as a colorless
oily substance (yield 86%).

(8f) 3-{2-[(1IR)-1-{[(2R)-3-{[1~-(2,3-Dihydro-1H-inden-
2—yl)—2—methylpropan—2—yl]amino}—2—
hydroxypropyl]oxylethyl]-5-fluorophenyl }propanoic acid

By using ethyl 3~{2-[(1R)-1-{[(2R)-3-{[1-(2,3-
dihydro—lH—inden—é—yl)—2—methylpropan—2—yl]amino}—2—
hydroxypropyl]oxylethyl]-5~fluorophenyl }propancate which
"had been obtained in Example 8(8e), the reaction was
carried ocut in the same manner as the method described in
Example 1(lc) to give the title compound as a white
amoiphous substance (yield 89%).

ﬁxample S

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

(9a) (lR)—l—(2—Bromo—5—fluqrophenyi)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 éive 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(%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



11-1-NVR (CDCI3) 6: 0.96 (3H, t, J = 7.3 Hz), 1.35-1.54 (2H, n), 1.55-1.58
(1H m, 1.63-1.77 (1H n), 1.88-1.91 (1H, m), 2.31 (3H s), 5.03-5.07 (1H,
'm, 7.14 (1H, d, J = 7.8 Hz), 7.34 (1H, s), 7.41 (1H d, J = 7.8 Hz).

Optical "0 OH purity: 92.7%e B H 4b) - 22 '11-NI\/R(CDCI 3) 6: 0.93
(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 =
46Hz) 309-3.13(1H m, 3.28 (1H, dd, J = 11.2, 5.7 Hz), 3.55 (1H,

7.8, 4.6 Hz), 7.14 (1H, d, J

J= 1k zly 3s'uzbst rice Zyléllci_| 77d’d J

(S9c) Ethyl (2E)-3-(4-fluoro-2-{(1R)-1-[(2R)-oxiran-2-
yl methoxylethyl}phenyl)prop—-2-enoate

By using (2R)-2-{[ (1R)-1-(2-brcmo-5-
fluorophenyl)ethoxy]lmethyl}loxirane which had been obtained
in Example 9(9b), the reaction was carried out in thelsame
manner as the metﬁod described in Example 4(4c) to give the
title compound as a pale yellow oily substance (yield 54%).

(9d5 Ethyl (2E)—3—{2—[(1§)—1—{[(2R)—3—{[l—(2,3—
dihydro—lH—inden—Z—yl)—2—methylpropan—2—yl]amino}—Z—
hydroxypropyl]oxy}ethyl]-4-fluorophenyl}prop-2-enocate

By using ethyl (2E)-3-(4-fluoro-2-{(1R)-1-[(2R)-
oxiran-2-yl methoxylethyllphenyl)prop-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 é colorless oily
substance (Yield 99%) . |

(9e) Ethyl 3—{2—[(1R)?1—{[(2R)—3—{[1~(2,3—dihydro—lH—
inden-2-yl)-2-methylpropan-2-yl]amino}-2-
hydroxypropyl]oxy}ethyl]—4—fluorophenyl}propanoate

By using ethyl (2E)-3-{2-[(1R)-1-{[(2R)-3-{[1-(2,3-
dihydro—lH—inden-Z—yl)—2—methylpropan~2;yl]amino}—2—
hydroxypropyl]oxylethyl]-4-fluorophenyllprop-2-encate which
had peen obtained in Example 9(9d), the_reéction was
carried Out in the same manner as the method described in
Example 1(1b) to give the title compéund'as a colorLeéé

0oily substance (yield 76%).



= 7.8 H), 7.33 (2H, d, J =83 H). 0 0 Br [0066] [Table 22]
4(4c)-22° O CCREt 11- I-NI\/R(CDCI3) 6: 0. 1 (3H, t, J= 7.3 Hz), 1.31-1.39
(1H, m), 1.34 (3H, t, J = 7. Hz) 1.40-1.51 (1H, m, 1.54-1.62 (1H ),
1.75-1.84 (1H, ). 2.35(3H s), S(éld—l dd, J = 5.0, 2.8 Hz), 2.74 (1H
{1 =46 H), 310- 3.14 (1H M. 3.22 (1H dd, J= 11.5, 6.0 Hz),
3.56(1H, dd, J = 11.5, 3.2 Hz), 4.27 (2H, q, J= 7.1 Hz), 4.69 (1H, dd, J=
8.0, 5.3 Hz), 6.32 (1H, d, J = 15.6 Hz), 7.20 (1H, d, J = 7.8 Hz). 7.34
H d J=7 )y 7,35 {4 ), B.09.(IH d, 1= 16.6 Hz). . 87
El(4a) 23 11 1&\5@%% gf 01923 25&.9— . j1‘7423%H?)1?1Y9.r§’7-1i‘.‘5@d?@|4, m),m
1.61-1.8 2.1, 97 0.(31-1, s), 5.14-5.18 (111, m,
6.82 (11, y iﬂ‘ﬁet]hé%r‘i%"’)“% 171?(‘%“0 = 7.8 Hz), 7.30 (1H, t, J =
8.0

FE) 1{%&f&§§pro§§¥f§§&}é%h;f@e4 %Qgt&ophenyl}propan01c acid

By using ethyl 3—{2—[(1R)—1—{[(2R)—3-{[1—(2,3—
dihYdro—lH—inden—é—yl)—2—methylpr©pan—2—yl]amino}—2—
hydroxypropylloxylethyl]l-4-fluorophenyl}propancate which
had been obtained in Example 9(9e), 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 solid
(yield 79%).

Example 10

3'—{2- [(IR)-1-{[(2R)=-3-{[1-(2,3~-Dihydro-1H-inden-2-
yl)—2-methylpropan—2—yl]amino}—2—hydroxypropyl]oxy}ethyl]—
6—(trifluoromethyi)phenyl}propanoic acid

(10a) 1-[2-Bromo-3-(trifluoromethyl)phenyl]ethanone

A mixture solution of 2—bromb—3—
(trifluoromethyl)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 mL) was 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 layer was washed
with saturated brine and dried over anhydrous magnesium

sulfate. The solvent was distilled off under reduced



Br . OCH3 4(4b)-23 1HNMR (CDCI3) 6:0.94 (3H, t, J= 6.9 Hz), 1.39-1.49

(1H m, 1.51-1.61 (111, m), 1.62-1.70 (2H, n), 2.54-2.56 (1H n), 2.75

(111, t, J = 4.6 Hz),  3.10-3.14(111, m), 3.29 (1H dd, J= 11.5, 6.0 Hz),

3.57 (1H, dd, J= 11.5, 3.2 Hz), 3.9%1(3H, s), 4.85 (1H, t, J = 6 Hz)
1H, t

6.81 (1H, d, J = 8.3 Hz), 00 7.09 (1H, d, J= 7.8 Hz), 7.29 (1H, t, J= 7.8

H). Br OCH3 4(4c)-23 11-1-NMR (CDCI3) 6: 0.93 (3H, t, J = 7.1 Hz),

1.34 (3H, t, J = 7.3 HzZ), 1.38-1.44 (111, m), 1.45-1.64 (2H, m, -

1.73-1. 82 dd, J 4.

), 3 1@1‘3651%%% g, gsﬁu(emasdah%soweﬂﬁne e S (17 da, o
J =

é%é?,4?4%¥gg) %§ 7(3H (g §§ﬁ 4% LQ 93 Mg of metﬁ§l magnesgum d’

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 saturéted‘brine and dried over anhydrous
magnésium sulfate. The solvent was distilled off under
reduced pressure. 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 (1.27
g, yield 44%).

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

By using 1-[2-bromo-3-

" (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

Ctitle compound as a colorless oily substance (yield 99%,

97.5%

ee) .

o

(10c) (2R);2—({(lR)—l—{2—Bromo—3—
(trifluoromethyl)phenyl]ethoxy}mefhyl)oxirane

By using (1R)~-1-[2-bromo-3-
(trifluo:omethyl)phenyl]ethanol which had been obtained in
Example 10(10b), the reaction was carried ouf in the same
manner as the method described in Example 4 (4b) to give the

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



400 OCH 6.85 (111, d, J= 8.3 Hz), 7.13 (1H, d, J= 8.0 Hz), 7.32 (1H, t, J=
8.0 Hz), 7.89 (1H, d, J= 16.0 Hz). OREt 4(4a)-24 11-1-NMR (CDC 3)
6:0.97 (3H, t, J= 7.3 Hz), 1.38-1.60 (2H, nm), 1.61-1.67 (1H m,
1.68-1.77 (1H, nm), 1.99 (1H, d, J= 4. ¥2H), 5.01-5.05 (1H, n),  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).
Opti cal purity: 93.7%e C OH - 1101 B 4(4b)-24 11-1-NWR (CDCI3) 6:0.095
(3H, t, J= 7.2 Hz), 138 1.48 (1H, m), 1.50-1.58 (1H, m, 1.60-1.70 (211,

50055 35 B TS P o TR B,

- 3.26(1H, dd, J— 11 5, ,
4.73 (1Hme@%ox% et%yi ‘%£X€?Qfl&6§éhééﬁylgﬂhﬂﬂyr §r§o 2.0pK2)e 7.43 (111

s), 7.45 (1H, t,

By using (2R)-2-({(1R)-1-[2-bromo-3-
(Crifluoromethyl)phenyl]lethoxy}methyl)oxirane 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 thé.title compoﬁnd as a pale yellow oily
substance (yield 25%).
| (10e) Ethyl (2E)—3—{2—[(1R)—1—{[(2R)—3—{[l—(2,3;
dihydro-1H-inden-2-yl)-2-methylpropan-2-yljamino}-2~
hydroxypropyl]oxy}ethyl]—6—(trifluoromethyl)phenyl}prop—2—
enoate

By usinglethyl (2E)-3-[2-{ (1R)-1-[(2R)-oxiran-2-yl
methoxy]ethyl}—6—(triflporomethyl)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-[( -1-{[( —3—{[1—(2,3—dihydr§—
1H-inden-2-~yl)-2-methylpropan-2-ylJ]amino}-2-
hydroxypropyl]oxylethyl]-6-
(trifluoromethyl)phenyl}propanocate

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

_ dihydro—lH—inden—2—yl)—2—methylpropan—2—yl]amino}—Z—
hydroxypropyl]oxylethyl]-6-(trifluoromethyl)phenyl}prop-2-
enocate which had been obﬁained'in Example 10(10e), the

reaction was carried out in the same manrner as the method



[0067] [Table 23] 4(4c)-24 , C 0 COREt . 'H NVR (CDCI3) 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 (111, dd, J= 4.4, 2.5 Hz), 2.76 (111, t, J = 4.4
Hz), 3.13-3.17 (1H m), 3.21 (1H dd, €= 11.0, 6.2 Hz), 3.62 (1H dd, J =
11.0, 2.8 Hz), 4.27 (211, q, J = 7.1 Hz), 4.71 (1H, dd, J = 8.0, 4.8 Hz),
6.30(11-1, d, J= 16.0 Hz), 7.24(1H, d, J= 2.3 Hz), 7.46 (1 H, s), 7.47 (1H,
d, J= 10.5 Hz), 8.00 (1H, d, J= 16.0 Hz). 4(4a)- 25 100H_ CIB H NVR

(0D SRR g 1) IGLEEL Oy SRLebna0 L7 1)

7,49 (1Hodhodl 28,3 He)ouTs S200dH 8013 52,3 W), Qtical purity: 90, Gvee
88 4(4b)- 011elle\/RHZCDSdlsS S0 O 3R YT, 703 F2), 1.35-1.45 (1H m,

1.48-1.59 25 1 BR .58 (55 (21|3+, 50, 2.8 Hz),
2.76 (1H, t, J_im m{%-lz)? 3)109 E?%R?)iﬁ Zm), D@ﬂﬁd S J= 11.5, 6.0

Hz), 3.58 r(ddh-2eyl) 2Jmeﬂﬂyfbrébéh#ﬂ}yl4aﬁ3n61H2 dd J= 7 6 4.8 Hz), 7.32
(1H, dd, J= 8.3, 1.8 Hz), 7.40 (1H, d, J= 8.3'FE), 7.53(1H, d, J=1.8
Hz) . 0 hydroxypropylloxylethyl]-6-
(trifluoromethyl)phenyl}propanoic acid
By using efhyl 3={2-[(1R)-1-{[(2R)-3-{[1~-(2, 3-
dihydro—lH—inden—Z—yl)—2—methylpropan—2—yl]amino}—2—
hydroxypropylloxy}lethyl] -6~
(trifluoromethyl)phenyl}propancate which had been obtained
in Example 10(10f), 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 solid (yield 96%).
Example 11 |
3—{2—[(1R)—l—{[(2R)—3—{[1—(2,3—Dihydro—1H—inden—2—
yl) -2-methylpropan-2-yl]lamino}-2-hydroxypropylloxylethyl]-
5-(trifluoromethyl)phenyl}propanoic acid
(ila) 1-[2-Bromo-4- (trifluoromethyl)phenyl]ethanone
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%).
(11b) (IR)-1-[2-Bromo-4-
(trifluoromethyl)phenyl]ethanol
By using 1-{2-bromo-4-
(trifluoromethyl)phenyl]ethanone which had been obtained in

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



CBr  4(4c)-25 11-1-NWMR (CDCI3) 5: 0.91 (3H, t, J= 7.3 Hz), 1.35 (3H t,
J=7.1 Hz), 1.38- 1.49 (1H, m, 1.52-1.61 (2H, n), 1.72-1.81 (1H, m,
2.51 (1H, dd, J= 5.0, 2.8 Ft) 2.75 (1H, t, J = 4.6 Hz), 3.10-3.14 (1H,
m, 3.21 (1H, dd, J = 11.5, 6.0 Hz)gg 3.59 (1H, dd J =11.5, 2.8 Hz),
4.28 (2H, q, J = 7.1 Hz), 00O 4.70 (1H, dd, J = 7.8, 5.0 FE) 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 Ft) CI CO2Et 4(4a) 'H—NNR (Cba 3)
97 (3Hm;ﬁnék_;; tgg%ﬁeghoé)]' bed Q% E%aéél%'2%4a) to give the

title compound as a colorless oily substance (yield 99%,

" 94.7%ee) .

(llc) (2R)-2-({(1R)-1-[2-Bromo-4-
(trifluoromethyl)phenyl]ethoxy}methyl)oxirane

By using (1R)-1-[2-bromo-4-
(triflubfomethyl)phenyl]ethanol which had been obtained in
Example 11(11b), the reaction was carried 5ut 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—{(iR)—l—[(2R)—oxiran—2*yl
methoxylethyl}-5-(trifluoromethyl)phenyl]prop-2-enoate

By using (2R)-2-({ (1R)-1-{2-bromo-4- _
(trifluoromethyl)phenyl]ethoxylmethyl)oxirane which had
been obtained in Example 11(11lc), fhe reaction wés carried
out in the same maﬁner 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—
dihydrd—lH—inden—Z—yl)—2—methylpropan—2—yl]amino}—Z—
hydroxypropyl]oxy}ethyl]—5—(trifluoromethyl)phenyl}prop—Z—
enoate

By using ethyl (2E)-3-[2-{(1R)-1-[(2R)-oxiran-2-yl
methoxy]ethyl}—S—(trifluorbmethyl)phenyl]prop—Z—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



26

Hz)

92%e

Hz)
t,

-J

(1H, n), 1.99-2.01 (lH m, 5.12-5.16 (1H, n), 7.29 (1H d, J

= 7.8

7.38 (1H, d, J= 7.8 Hz), 7.47 (1H, d, J= 7.8 Hz). Optical purity:

ooH B d 4(4b)- 11-1-NVR (CDCI3) o: 0.95 (3H, t,
1.39-1.60(2K, m), 1.62-1.68 26 ¢b2H' m), 2.55-2.57 (1H m, 2.76 (1H,
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, t, J= 6.0 Hz), 7.29 (1H, d,

Hz) ,

7.37-7.39 (2H, m). QO

oily substance (yield 98%).

(11f) Ethyl 3-{2-[(1R)-1-{[(2R)-3-{[1-(2,3-dihydro-
1H-inden-2-yl)-2-methylpropan-2-yl]lamino}-2-
hydroxypropylloxylethyl]-
(trifluoromethyl)phenyl}propanoate

By using ethyl (2E)-3-{2-[(1R)-1-{[(2R)-3-{[1-(2,3~-
dihydro—iH—inden—Z—yl)—2—methylpropan—2—yl]amino}—2—
hydroxypropyl]oxylethyl]l-5-(trifluoromethyl)phenyl}prop-2-
eﬁoate which had been obtained iﬁ Example 11(1lle), the
reaction was carried out in the'saﬁe 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—Dihydrb—iH—

inden-2-yl)-2-methylpropan-2-yljamino}-2-

‘hydroxypropylloxylethyl]-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]lamino}-2-
hydroxypropyl]oxy}ethyl]—S—
(trifluoromethyl)phenyl}propancate which had been obtained
in Example ll(llf), the reaction was carried out in the
same manner as the method described in Example 1(1lc) to
give the title-compoﬁnd as a white amorphous substance
(yield 97%).

Example 12

2'—[(1R)—1—{[(2R)—3—{[1—(2,3—Dihydro—1H—inden—2—_

ylmethyl)cyclopropyllamino}-2-hydroxypropyl]oxylethyl]-3-

J=7.3

J=7.8



Cl 4(4c)-26 'HNWR (CDC13) 5. 0.91 (3H, t, J= 7.2 Hz), 1.34-1.3

8 (1H,
m, 1.35 (3H, t, J =7.2 Hz), 1.44-1.58 (2H, n), 1.69-1.78 (1H, n), 2.50
(1H, dd, J = 0o --'<i 1110 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= 145, 6.3 Hz), 3.55 (1H, dd, J= 11.5,
2.9 Hz), 4.30 (2H, q, J= 7.2 Hz), 4.63 (1H, dd, J = 8.6, 4.0 Hz), 6.16 (1H, .
d, J= 16.6 Hz), 7.29 (1H t, o Hz), 7.35 (1H, dd. J= 8.0, 1.1 Hz), 7.43
(1H, dd, J= 7.7, 1.4 H), J , CO2Et  7.76 (1H d, J= 16.6 Hg). [ooe;a]
Tabl e 24 7. SOH B H- ¢aI3) 5: 1.48 (3H, d, J = 6.3 Hz),
z[s 29 (1H; e%‘(yﬁ@i Bazj‘l“:?a Ptgﬂ%ctacg .7 Hz), 7.39(1H, dd, =77, 1.4
Hz), 7. 52 (1H urity: 93.8%e 4(4b)-27 401
01 B . ]%da H]NNg? %[%}%555&3 1irBLn §P| %8 L6 a Hz), 2.57 (1H dd,
J—49 46Hz) 3.13-3.16 (1H, n), 3.30 (1H dd,
J = 11. 2%’12“ EH?Q(z]) %}7&6& ‘?é“"dgdl = 11.5, 2.9 Hz), 4.94 (1H, q, J= 6.4
5%)7 ; 2? ngB§1u§r%% §,ftathHE%Lﬁﬁtﬁnggn-ézyZ'§ce%o§i@%£ie7%ﬁ%7(lH’ dd,

-mg, 1.00 mmol) described in WO 1998/005651, ethyl magnesiu

bromide (3 M diethyl ether solutioﬁ, 0.67 mL, 2.00 mmol),

tetraisopropoxy titanium (0.33 mL, 1.10 mmol), and

m

trifluoroborane-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]oxy}ethyl—B—methylbiphenyl—4—carboxylate

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

(12¢) 2'-[(1R)-1-{[(2R)-3-{[1-(2,3-Dihydro~1E-inden-

e

2-ylmethyl) cyclopropyl]amino}-2-hydroxypropyl]oxy}ethyl]-3-

methylbiphenyl-4-carboxylic acid

By using methyl 2'-[(1R)—l—{[(2R)—3—{[1—(2,3—dihydro—
lH-inden-2-ylmethyl)cyclopropyl]amino}-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



4(4c)-27 1:)<1 0 O COREt 'H-NMR (CDCI3) 5: 1.36 (3H, t, J = 7.1 Hz), 1.43
(3H, d, J= 6.3 Hz), 2.51 (1H, dd, J = 4.9, 2.6 Hz), 2.75 (1H, t, J = 4.6
Hz), 3.09-3.12 (1H n), 3.20 (1H, dd, J = 11.5, 6.3 Hz), 3.53 (1H, dd, J =
11.5, 2.9 Hz), 4.30 (2H, q, J= 7.1 H)g74.76 (1H, q, J = 6.3 Hz), 6.14 (1H,
d, J= 16.0 Hz), 7.30 (4H, t, J= 7.6 Hz), 7.35 (4H, dd, J= 7.6, 1.3 Hz),
7.47 (1H, dd, J = 7.6, 1.3 Hz), 7.78 (1H d, J= 16.0 Hz). 4(4a)-28 0 OH Br
11-1-NVR (CDCI3) 5: 1.00 (3H, t, J =7.3 Hz), 1.62-1.73 (1H n), 1.75-1.85
(1H, rr) 2.24 (3H 569 4.90- 4. 95 §?1H M, 7.20
(1H, P%%“ﬁ% %I]%)s f(olﬁl\bg Ehea.tégﬂ-ﬁ)?o PHELI 25Uk t'P1t86. 6%ee

4( 4b) - 28F|s B, 0. (CDCI3) 6: 0.97 (3H, t, J= 7.3 Hz), 1.65-1.76
(2H, m), D4t ak*: ﬁ)dkz“ (1H, dd, J= 5.0, 2.8 Hz), 2.76 (1H t. J = 4.6
Hz). 3.11-3. 16,5% D)35.0,6.0 Hz), H 2Hzz), 4.61 (1H, t, 3.28 (1HJ1 ;(111H
d J1) 32 H 9(1/Ce H>d, 36 J=1 1 .5, 39 H) ),3.52),4 4(4c)-28 ,.., INIUO
COREt 11-1- NVR{ IR E: 1.0 Olofk BHs_t 11757533 bkl g ﬁ)( 1=7.1
Hz), 1.61- 1.72 1H,§n))f3—1.‘7géL ?’4 (LEI ﬁf 2. 27%‘3%3Jt l’o’lgj‘eng(lH dd, J =

4.8, 2.5&'12))72-3ngﬁl§(ﬂii'foﬁan-32'yﬂ}&nfgb} ~12-3.17 (1H M, 3.24 (1H dd, J=
11.0, 6.0 Hz), 3.60 (1H, dd, J= 11.2, 3.0 Hz), 4.27 (2H, q, J= 7.1 Hz),
4.62 (1Hhydrdxyptody HOxy B2k IphedylJpetbaBoliz) ac7dll (1H, d, J= 10.5
Hz), 7.38(1H, d, J=7.3 Hz), 7.98 (1H, d, J= 15.8 Hz). 4(4a)-29 11100H Br
11-1-NVR (CDCl 8}3#®) AtH8L (GHE) +5-02-7.(1RMHz) [1288-63Hrad-23516.3 Hz), 2.00
(1H, d, J =3.4 Hz), 4.11 (2H, q, J = 7.1 Hz), 5.28-5.33 (1H, n), 6.81 (1H,
dd, J= 7H@t110>5>/}&9hy37}pz‘mrmlk1p%mt 4=egogtel. 6 Hz), 7.28 (1H t, J=7.9
Hz) Opt i cal purlt 7%3e {3006%} ETabI e 25] 4(4b)- 11-1-NWR (CDCl 3)
6:1.43 (3H, d,B *IBQH&% )28l (3 byogoHz), 2.55 29 (1H, dd, J=

5.2, 2.9 Qﬂyf eé%éijmeﬁhyl}oxf&an des%glge&6g WOnEOO§7%%43g9 <

and ethyl pent-4-encate, 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 82%).

(13b) Ethyl (4E)—5—{2—[(1R)—1—{[(2R)—3—{[l—(2,3—
dihydro—lH—inden—Z—yl)—2—méthylpropan—2—yl]amino}—2—
hydroxypropyl]oxy}ethyl]phenyl}pent—4—enoate

By using ethyl (4E) -5-(2-{ (1R) -1~ [ (2R) -—oxiran-2-yl
methoxy]ethyl}lphenyl)pent-4-enoate 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 colorless oily substance
(yield 100%).

(13c) Ethyl 5-{2-[(1R)-1-{[(2R)-3-{[1-(2,3-dihydro-
1H-inden-2-yl)-2-methylpropan-2-yljamino}-2-
Hydroxypropyl]oxy}éthyl]phenyl}pentanoate

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



O

1H, dd, J= 11.5, 5.7 Hz), 3.58 (1H 'dd, J= 11.5, 3.4 Hz), 4.10 (2H q,
0 Hz), 4.97 (1H, g, J = 6.3 Hz), 6.80 (1H, dd, J = 7.7, 1.6 Hz), 7.11
H dd, J= 7.7, 1.6 Hz), 7.28 (2H, t, J= 7.7 Hz). 4(4c)-29 11-1-NWR

3) 6: 1.35(3H, t, J= 7.1 Hz), 1.686 (6H, d, J = 6.3 Hz), 1.47 0d <10
t, J= 6.6 Hz), 2.53 (1H, dd, J= 4.9, 2.6 Hz), 2.75 (1H, t, J= 4.6 Hz),
-3.15 (1H, m, 326(1H dd, J= 11.5, 5.7 Hz), 3.54 (1H, dd, J= 10.9,

Hz), 4.07-4.12 (2H, m), 4.27 (2H, q,J:71Hz)489(1H g, J =6.3
Hz
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’ (yield 90%).

(13d)_5—{2—[<1R)—l—{[(2R)—3—{[l—(2;3—Dihydro—1H—
inden~-2-yl)-2-methylpropan-2-yllamino}-2-
hydroxypfopyl]oxy}ethyl]phenyl}pentanoic acid

By using ethyl 5-{2-[(1R)-1-{[(2R)-3-{[1-(2,3~
dihydro-1H-inden-2-yl)-2-methylpropan-2-yljamino}-2-
hydroxypropyl]oxylethyl]phenyl}pentanocate which had been
obtained in Example 13(13c), the reaction was carried out
in the same manner as the method described in Example 1 (1lc)
to give the title compound as a colorless amorphous
substance (yield 96%).

Example 14

3—{2-[(1R)-1—{[(2R)—3—{[1—(2,3—Dihydro—lH—ihden—2—
ylmethyl)cyclopropyllamino}-2-
hydroxypropylloxylethyl]phenyl}propanoic acid

(l4a) Ethyl (2E)43—(2—{(lR)—l—[(2R)—oxiran-2—yl
methoxylethyl}phenyl)prop-2-enoate

By using (2R)-2-{[(1R)-1-(2-bromo
phenyl)ethoxy]methyl}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%).



(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, q, J = 6.3 Hz); 6.82 (1H, dd, J = 7.9, 1.3 Hz), 7.10 (1H dd,
) =7.9, 1.3 Hz), 7.26 (1H t, J = 7.9 Hz). 4(4c)-30 (10(21-110 CORE
11-1-NVR (CDCI3) 6: 1.34 (3H, t, J = %l Hz), 1.37 (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 Hz), 2.74-2.77 (1H, m, 3.11-3.15 (1H m, 3.27 (1H, dd, J = 10.9, 5.7
Hz), 3.54 (1H dd. J = 10.9, 3.4 Hz), 27(2H q, J = 7.1 Hz), 4.56-4.63

~
'_\

> 1 ogh Wﬁ%ﬁ%— ety %alfm%ﬁl@waprﬁgc?fa §5|1(13? 18 (1 .
94, SO/&HM}ELB Ijlébda];@& %t%%l@{&?\mﬁ'(%%%%o o) 4802 3H dpugl Y6 ).
2.24 (31 d, B ds (fﬂnghgﬁ@mg% ddl. (117,510, éR§ E%}Lﬁ%% BAIH T3 S

4.6 Hz), 3.12 3.30 (1H, dd, J = 1 0 (1H, dd,
J = 11. 5msk b))ty DAY 1 G r§p_25e§o§¥% wﬁléﬁ LK, bgenJGb%QlﬁeEE) 7.33
(1H, d, J= 7.3 Hz). 4(4c)-31 & e H NMR (CDC13) 6 1. Hot, Jr 7.1
Hz), 1.42r(3amble) H 66 )HZARd 2272 (3Hisydrd-54- ﬁ.ﬂx&lendg J 5 2, 2.9
Hz), 2.76-2.78 (11-1, m, 3.13-3.17(1H m, 3.27 (1H dd, J = 11.2, 6.0
Hz) , 3.GQﬂ@EHhMiiCkaDQﬁQéﬁnémihéﬂWhldh25aﬁ2bbeq,oBtEWHe& Hz), 4.84 (1H,

d

6
), 3.

A ”’H’z)“ 5 Gt bt S el B PRab ZRjr3g{cs12§§z S aan g
1
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q, J = 6. Hz)-,627(1HdJ=158Hz)714(1HdJ—103Hz),738
(1H, d, F=38rdeHA? ¢ 1728@5( 1ahe repciyroriGwds Hzarrifd070t [Tabhe 26jred(4a) - 32
I bOH B 11-1- NVR (CDC 3) 6: 1.45 (3H, d, J = 6.3 Hz), 2.01 (1H, d, J = 3.4
Hz), 5. 1§“35mf8f i thf methed (dgpcifded=in. %Xamp%eH%)(la?i 28 giFe H8° J=
11. 2, 8. t . tical purlty 93.0%e 4(4b)- 32 F 0 O<lo Br 'H NWR

(cpal 3) 64 Yo unfl ‘ay g Pheyless saliy1spbsygneg Lvkedd 398) hz), 2. 79

1H t, Jr 4.6 17 (1 6.0 Hz
g. 62 (1H, Cad. E}@% 3135&%0 ](1}2[%% 35 g‘f é«z glaih§§m7 38 %ZH
. 4(4c)1R2 O®REL, 46Ht, = 7.1 Hz), 1.42
?)6H gl C?r@z.&’%% 555 h&'%ﬁ 3%ég(fr%ig rgé il Lo s (1H t, Jr )6 He) |
13-3. 1% dydx(};?ﬁopé‘lzgoéyu;étl% p}lin%%}}(gﬁ?{gagog@ 3.64 (1H, 'dd, Jr 11.5,

g 9 Hz), 4.28 _ 6.4 Hz), 6.26 (1H, d, J
= 15.8 Hz), 7.E830-uki3fy (thym (28) 91 (AH[ (dr) J1-15BriHzX-(4(4aq)- 3-
dihydro-1H-inden-2-ylmethyl)cyclopropyl]amino}-2-
hydroxypropyl]oxylethyl]prop—2-enoate 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 colorless oily substanceé
(yield 39%).

(144d) 3—{2—[(1R)¥l—{[(2R)—3—{[l—(2,3—Dihydro-1H—
indeh—Z—ylmethyl)cyclopropyl]amino}—Z—
hydroxypropyl]oxylethyllphenyl}propanoic acid

By using ethyl 3-{2~[(1R)-1-{[(2R)-3-{[1-(2,3-
dihydro—1H—inden—2—ylmethyl)cyclopropyl]amino}—2—
hydroxypropyl]oxylethyllphenyl}propanoate which had been

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

TH-NMR (CDChy) &: 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 =11.7, 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, g, J = 6.4 Hz),
7.10-7.27 (7H, m), 7.42-7.44 (1H, m).

1(ic)

'H-NMR (CDCly) 5: 1.43-1.46" (9H, m), 2.00 (2H, d, 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, g, J = 6.4 Hz),
7.10-7.18 (7H, m), 7.28-7.33 (1H, m).

2(2a)

"H-NMR (CDCh) o: 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
(1H, m), 3.21 (1H, dd, J = 11.5, 6.4 Hz), 3.28 (2H, dd, J =
7.3, 1.4 Hz), 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 = 15.6 Hz), 7.29-7.33 (2H, m), 7.42 (2H.
ddd, J = 14.7, 7.3, 1.4 Hz). _

7.12-7.15 (1H, M,
purity:
3.13-3.16
11.5, 2.9 Hz),

7.12-7.15 (1H, m,
4( 4c) - 33 1100 7-10

J= 11. 2,
6.35 (1H, d, J

(3H, d, J
g’ozlh'izére Icz?@@f} 59 (1H

1.42 (3H, d,

6.68 (1H, dd, J = 8.7,




Br 'HNWR (CDCI3) 6: 0.99 (3H, t, J = 7.8 Hz), 1.62-1.81 (2H, n), 2.53-
2.59 (1H, m), 2.75-2.82 (1H, n), 3.12-3.18 (1H, n), 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), 7.44-7.50 (1H, 7). 4(4c)-35 01 0 . COREt ' H NWR
(CDCI3) 5: 0.93 (3H, t, J = 8.9 Hz), 1.35 (3H, t, J = 7.1 Hz), 1.62-1.87
(2H, nm), 2.49-2.58 (1H, m), 2.72-2.84 (1H n), 3.10-3.31 (2H, n), 3.53-3.70
(1H, m, gb)ﬂ (2H g, ) =71 Hz) 4 66 1(H1H (;r 16: 6.2 H7\3 6.28 (1H d, J
= 15.6 HFY 6.93-7.04 (1H . 35 7. 2 i"z%, X @oijsgmm%m dd 7.99
(1H d, |J= 15.6 Hg) ?4 5[0 B 11- @Lw < Zﬁd;qg 9&3:i ) BJ -
7.5 Hz), 1.65-1.[B07(2 rr)H254 2.58 E*gﬁ B (H. 478 (18, |Hz) |
3.10-3.18 (1H MY 3 26% 32 (1H, m), 3| ?@@576 "Z 874 821“ 3*’6 %)),
4.70-4.76 (1H, 01-7.07 (1H, m, 723 35(2H . 92 4(4c)- 3500
0 OCREt |1H NMR|(CDCI3). 5: 0.94 (3H, t, U= 7.6 Hz), 135 (3H, t, J= 7.11 Hz),
1.63-1.86 (2H |m), £ 5%-2.55 (1H, m), 2|76 (1H t, J = 4.6 Hz), 3.11-| 3.17
(1H m, 3.22-3.28 (1H m. 3.60 (1M, dd, J= 11.5 2.8 Hz), 4.28 (2H q, J=
7.1 Hz), 22961-4.67 (1H, m, 6.52 d}’ 251 PP by (CHE) 988 (BTG 7 oF n,
7.22-7.40 (2H, 83 (1H, 4.7 Hz)zsztfgg o DR B géNNR
(CDCl 3) |5: 0. 97 o7 Y 2N ), 1. G&a:BO?@H c@H/— 7 72Hz8133 BHddSJ-
2.53-2.56 (1H, L 72- cz*ﬂs( 1H, m, 3@% zmﬁ, ﬁ‘?}img?gslH,
m, 3.56 (1H dd, J=10.1, 5.0 Hz), 4. 6B ,74 Al B ) TP TR, 4,
J= 7.8 Bz), 7.30-7.37)(2H n). 4(4c)-36/0-1 0 COPEt 1H-NIVR (CDCI 3) : |0.90
(3H, t,|J =7.94 Hz),oDB4 (3H, t, J= 7.1l Hz), 1.60-1.73 (1H, n), 1.76-1.88
(1H m,l2.35 (30 s 2 402 52" (11 oy 2.74 (11-1_ t_J= 4 6 Hz)
3.10-3.15 (1H, n), 3.24 (1H dd, J= 11.0 6.0 Hz), 3.56 (1H, dd, J= 11.2,
3.0 Hz), 4.27 (2H, q, J= 7.2 Hz), 4.61 (1H, t, J= 6.6 Hz), 6.32 (1H d, J=
15. 6 Hz), %37 (1H, d, J= 7.8 Hz), 7.31- 7.38 (2H, m), 8.10 (1H, d, J= 15.6
Hz). . [0072]“flrabl e 28] 4(4b)-37 50 Br OMe 1HNMR (CDCI3) : 0.99 (3H, t, J
= 7.3 H), 1.6prdp82 {pH M, 2.53-2.57 (1H m, 2.73-2.77 (1H m,
3. 10- 3. Yottt 3273733 R Tvmchdy) b 41 GHE; J=b3 HbL1 47 6ros) 4 8ritder| 3- 90
(3H s) 4.78 (1 dd, Ji@'( ZHZ?sazﬁ d&;:lo.elj-611874ls;h§)il-|2|i1$32073(21I;l 2|1|® -5727;?% (18
m, 7.2§-7.32 ’ °m]'/\ﬂ m-i m), 3(.37'(1H', dd, J= 112, 7.1Z)Hz)', 3.46 (1r(1, d'd,mJ)l= 115, 5.0
Hz), 4.39-4.41 (1H, m), 4.92 (1H, q, J = 6.3 Hz), 7.11-7.21 (7H, m),
7.35-7.36 (1H, m).
3(3a) "H-NMR (CDCh) &: 1.10 (6H, s), 1.36 (3H, d, J = 6.3 Hz), 1.67 (2H,
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).
449 (1H,q, J=6.3 Hz), 7.07-7.19 (TH, m), 7.30 (1H, td, J=7.4,1.2
Hz), 7.41 (1H, td, J = 7.6, 1.4 Hz), 7.57 (1H, dd, J = 8.1, 1.2 Hz),
7.95 (1H, d, J = 8.5 Hz).
3(3b) TH-NMR (CDCls) 8: 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
=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).
(o]
4(4a) "H-NMR (CDCly) &: 1.49 (3H, d, J = 6.3 Hz), 1.97 (1H, br s), 2.42
OH (3H, s), 5.29-5.32 (1H, m), 7.16 (1H, d, J= 7.2 Hz), 7.24 (1H,t, /=
: 7.2Hz), 7.42 (1H, d, J = 7.2 Hz).
Br :
4(4D) "H-NMR (CDCl;) &: 1.43 (3H, d, J = 6.3 Hz), 2.42 (3H, §). 2.55 (1H,
OM dd, J=4.9, 2.7 Hz), 2.76 (1H, t, J = 4.9 Hz), 314315(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, J = 7.6 Hz), 7.34
(1H, d, J= 7.6 Hz). :




4(4c)-37 1110'1 0 Ove COREt 'H-NMR (CDCI3) 5: 0.96 (3H, t, J= 7.4 Hz), 1.35
(3H, t, J= 7.2 Hz), 1.65- 1.85 (2H, n), 2.50-2.54 (1H, n), 2.72-2.76 (1H,
m, 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 Hz), 6.85 (1H, d, J= 8.0 Hz), 7.12 (1H d, J= 6.9 Hz),
7.33 (1H, t, J= 8.0 Hz), 7.90 (1H, d, J=16.0 Hz). 4(4b)-38 00-.110 B 1H NMR
(CDCI3) 5. 1,00 (3H t. J= 7.3 Hz), 1.63-1.82 (2H, m 2.42 (3H. s),

2.53-2.57491H m)] 2.75 (1H, t,J= OCk) 1P t [H, dd,
J= 11.5] 5.7 ¥y @ DK 1H, dd, J_zze%@% )ﬁd %:EF@ dagfﬁi 8 Hz),

7.15 (1H d, 8 Hz), 7.19-7. 3211&223-2Hz 29(2}(740 17382074 (1H w10 5GBRER %8 1 H NVR
(CDCI3)|6: 0 93 ( t, J= 7.3 Hz gﬁs, ,3*#, ‘4“QJ ;‘isgfliﬁ”w“e'mu”i 71
(1H, )1 70-1 mcfi’zﬁh N2 32 G ). 2 71-2° 75 (1H,

m, 3.08-3.13 (1H, m, 3.19 (1H, dd J—115 60Hz) 3.52 (1H, dd, J =

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 (15100%8 J= 16 0 Hz), 7.14 (1H, d, J= 7.3 Hz), 7.21-7.29 (1H m), 7.33
(1H, 3 Hz), 7.86 (1H, d J= 16.0 Hz). 4(4b)-39 0,----10 io O
dl(;l—\l}lwﬁ (CDCI 3)[ﬁbj\g %ﬂgHMFJ, J =7.3H), 1.63-1.76 (2H m, 2.56 (%H, N
) = & - iz H'NMR‘(-CU@I%))B 1'1-7) (GH- s))'1 3-3’142%61_-\1 m]'l 66- 1387 ( )
d ). 325010 15, . 6.0 M) (1 . mdl 31 <3»¢511515703H&>Hz> n4a 03 1f QH, t,
= 6.0 )| 70H g:{:lﬂ) 33961(2?‘]? gg(?H (2H q
4(4C)-39 11F |H3) 5 0 91 H,(SHtm) 4—723(1 J =
7.1 Hz)| 1. 60- 69 (1H m, 1.70-H82=(dtmm 2 53 (1H dd =48,
2.5 Hz)| 2.7 (1Hcegt 2,..<-1 0 1110 J = 4.8 Hz), 3.12-3.16 (1H r‘r) 3. 22
(1H, dd[3@e= 11.2, 6.2 Hz), 3. (TF Ndd(cws):s LG 9017 Wig) /=457 (2 g, ]
< 7.1 M, 463 (B L )| orB R Bees ko s, 320 B4 B 20 28- 7. 36
(2H, m, 7.94 ,OmH 6 Hz) .| 413-4.20 2H, m), 4.74-4.75 (1H, m), 7.06-7.17 (6H, m), 730
OH (1H, d, J = 7.6 Hz).
240 : “H-NMR (CDCRy) 8. 1.43-1.46 (9H, m), 2.03-2.06 (2H, m), 2.35-
2.68 (10H, m), 2.99-3.10 (7H, m), 3.58-3.63 (2H, m), 4.27-4.29
}K:/l:jg::> (1H, m), 5.06-5.09 (1H, m), 7.09-7.13 (5H, m).
o N
on H
CO,H
5(5a) H-NMR (CDCl,) &: 1.47 (3H, d, J = 6.2 Hiz), 1.95-1.96 (11, m).
2.32 (3H, s), 5.20-5.22 (1H, m), 7.15 (1H, d. J = 7.3 Hz), 7.35
/J:::[%\OH (1H, s), 7.46 (1H, d, J = 7.8 Hz).
Br )
5(50) H-NMR (CDCl) 5 1.42 (3H, d, J = 6.3 Hz), 2.31 (3H, 5), 2.55
(1H, dd., J = 5.1, 2.7 Hz), 2.75-2.77 (1H, m), 3.12-3.14 (1H, m),
0/~\<g 3.31 (1M, dd, J = 1.2, 5.9 Hz), 3.56 (1H, dd, J = 1.2, 3.3 Hz),
. 4?60H,qJ=63ktL7JSUH|¢J=81Fﬁy735137QH
mj). .
5(50) "H-NMR (CDCl,) 5 1.34 (3H. 1, J= 7.2 Hz), 1.44 (3H. 6, J = 6.6
: o~ 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 = 11.2, 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 (CDCl) . 1.0 (6H, s), 1.34 (3H. ©. J = 7.1 Hz), 1.44
- ><;l:§:> (3H, d, J = 6.6 Hz), 1.66 (2H, d, J = 5.9 Hz), 2.33 (3H, 5), 2.52-
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, g, J = 7.1 Hz),
,l::Ii: 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]



1.63-1. 81

COREt  4(4b)-40 1H-NVR (CDCI3) 5: 0.99 (3H, t, J = 6.6 Hz),
2H, M), 2.53-2.57 (1H, n), 2.75-2.80 (1H, n), 3.12-3.18 (1H ), 3.27
1H, dd, J =11.5, 6.0 C,7-1 0 Hz), 3.62 (1H, dd, J = 11.5, 3.2 Hz),
63-4.68 (1H m, 7.11 (1H dd, J = T85.7, 3.0 Hz), 7.44 (2H dd J =
7, 3.0 Hz). B 4(4c)-40 1HNMR (CDCI3) 5: 0.92 (3H, t, J = 8.7 Hz),
34 (34 t, J =73 H), 1.58-  1.86 (2H m, 249254(1H, m,
72-2. 83 AH—P—3-26-3- 39 (1H ) H"NM oo 20328 (14 a3, 62
. ) . y ] TL ) X 1 31 .
1H, dd,| J7=|11.2, 2.1 Hz), 4. Hngé&Es ﬁff% | D =
4 Hz),| 6.30 (14, =1 , 7.:_2251%13@)(3 Kzeat) 407 437, .1 2).@2 H m,
vt - YOH ‘M - m), 3.72-3.75 (1H, m), 4.14 (2H. q, J = 72Hz)470-4.72(1H,
m), 6.96 (1H, s), 7.04 (1H, d, J = 8.0 Hz), 7.11-7.15 (4H, m),
7.31 (1H, d, J = 7.8 Hz).
COLEt
5(5h) TH-NMR (CDCly) &: 1.41-1.43 (9H, m), 1.99 (2H, d. J = 6.3
Hz), 2.28 (3H, s), 2.55-2.64 (5H, m), 2.90-3.20 (6H, m), 3.49-
3.52 (1H, m), 3.58-3.61 (1H, m), 4.28-4.30 (1H, m), 4.95-4.97
oY TN (1H, m), .98 (2H, d, J = 8.1 Hz), 7.09-7.15 (4H. m), 7.19 (1H
on H d, J=7.8Hz).
CO,H -
6(6a) TH-NMR (CDCl) & 1.48 (3H, d, J = 6.4 Hz), 1.94-1.97 (1H,
\@\/LOH m), 2.33 (3H, s), 5.19-5.22 (1H, m), 6.94 (1H, d, J = 8.3 Hz),
7.38-7.39 (2H, m).
Br
6(6D) "H-NMR (CDCl;) 5. 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),
ol 3.31 (1H, dd, J = 11.2, 5.9 Hz), 3.60 (1H, dd, J = 11.2, 3.2
o} Hz), 4.86 (1H, q, J = 6.3 Hz), 6.94 (1H, dd, J = 8.1, 2.2 Hz),
Br 7.31 (1H, d, J = 2.2 Hz), 7.38 (1H, d, J = 8.1 Hz).
6(60) TH-NMR (CDCl) 0 1.34 (3R, 1, 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
0 o 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 Hz), 4.27 (2H, q, J = 7.1 Hz), 4.86 (1H,
| q. J = 6.2 Hz), 6.30 (1H, d, J = 15.9 Hz), 7.10 (1H, d, J = 7.8
CO.Et Hz), 7.29 (1H, s), 7.45 (1H, d, J = 7.8 Hz), 8.06 (1H, d, J =
2 : 15.9 Hz).
6(6d) : TH-NMR (CDC) 8: 1.10 (6H, 5), 1.33 (3H, £, J = 7.2 Hz), 1.45
(3H, d, J = 6.3 Hz), 1.67-1.70 (2H, m), 2.37 (3H, ), 2.52-2.63
: (4H, m), 2.72 (1H, dd, J = 11.7, 3.9 Hz), 3.06 (2H, dd, J =
0N 14.8, 7.0 Hz), 3.32-3.39 (2H, m), 3.74-3.77 (1H, m), 4.26 (2H,
. onu H - | @, J=7.2 Hz), 4.80 (1H, q, J = 6.4 Hz), 6.30 (1H, d, J = 15.6
| Hz), 7.11-7.14 (6H, m), 7.45 (1H, d, J.= 8.0 Hz), 8.08 (1H, d, J
CO,Et =15.6 Hz).
6(6e) "H-NMR (CDCly) 8. 1.10 (6H, 5), 1.24 (3H, 1, J = 7.2 Hz), 1.44 -
(3H, d, J = 6.4 Hz), 1.67 (2H, d, J = 5.6 Hz), 2.32 (3H, ),
2.50-2.63 (6H, m), 2.70 (1H, dd, J = 11.6, 4.0 Hz), 2.93 (2H, t
’Y\ 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), 4.13 (2H, q, J = 7.2 Hz), 4.71 (1H, q, J
= 6.4 Hz), 7.00-7.04 (2H, m), 7.08-7.13 (2H, m), 7.15.7.16
- Ncoget (2H, m), 7.23 (1H, 5).
[0050]
[Table 7] _ _
660 . "H-NMR (CDCls) 6. 1.37-1.47 (10H, m), 1.96-2.06 (2H, m), 2.30
w (3H, s), 2.38-2.67 (BH, m), 3.01-3.13 (BH, m), 3.55-3.58 (1H, m),
3.66-3.68 (1H, m), 4.15-4.18 (1H, m), 4.97-4.99 (1H, m), 7.00-
oY TN 7.14 (5H, m).
. OH
CO,H
7(7a) "H-NMR (CDCl) 3: 1.49 (3H, d, J = 6.3 Hz), 4.06-4.11 (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
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[ Tabl e 29] 4(4b)-
1.64-1.78 (2H, m,

134

7.32 (1H, dd, J
.55 (lH m .

41 11-1-NMR (CDCI3) 5: 0.97 (3H,
2.54-2.57 (1H, m,
"3.27 (1H, dd, J = 11.5, 4.9 1010 Hz),
4.64-4. 68 (1H, m,
, 7.52-

= 816, 1.7 Hz),
4(4c) -
Hz), 1.

t, J =74 H),
2.74-2.77 (1H, n), 3.09-3.16 (1H, m,
3.58 (1H, dd, J = 11.5, 3.4 Hz),
7.39 (1H, d, J = 8.0
1H- NVR (CDCI3) 6: 0.90 (3H, t, J =
59- . 41 173(1H m, 173187(1H

80 (1
S \...

R(CTS nqnqqsze m__3. 22
7 18(1 i 14 7(1 mﬁaﬁﬁ (?olﬂ q, J
A, 36d<1HJdd—J iﬁ 263.2 ), alelz )tH, q7J 8&3 P44 (2H,
7278 UF. AT RYpEL  4(4b)- - 11-/1- NMVR
1611 83 (2H m ?RA?FH 42 (1|—|,

: 33_16(

CD

N R (C 2%‘1 ,33’51 721 z}y (ﬂht 1‘?16 ggﬁg ;5‘53'

54 (1
1Hm), n')z (1H, 484 = 9 (2H,60 (. dd, J =
11.2, 3.2 Hz), 4.28 (2H, q, J = 7.2 Hz), 4.86 (1H, g, J = 6.3 Hz),
6.51 (1H, dd, J = 16.1, 1.6 Hz), 7.00-7.06 (1H, m), 7.31-7.35

(2H, m), 7.80 (1H, d, J = 16.1 Hz).

"H-NMR (CDCl3) &: 1.11 (BH, s), 1.34 (3H, t, J = 7.1 Hz), 145
(BH, d, J=6.4 Hz ) 68 (2H, d, J = 5.5 Hz), 2.55-2.62 (4H, m),
2.72 (1H, dd, J = 11 5 4.1 Hz), 3.06 (2H, dd, J = 15.4, 7.1 Hz),
3.35-3.36 (2H, m), 3.73-3.76 (1H, m), 4.27 (2H, q, J = 7.1 Hz),
4.80 (1H, d, J = 6.4 Hz), 6.52 (1H, dd, J = 16.0, 1.6 Hz), 7.00-
7.03 (1H, m), 7.11-7.15 (4H, m), 7.30-7.33 (2H, m), 7.82 (1H, d,
J=16.0 Hz).

7(7e)

"H-NMR (CDCIy) 6 1.10 (6H, s), 1.26 (3H, t, J = 7.2 Hz), 1.44
(3H, d, J = 6.4 Hz), 1.67 (2H, d, J = 6.0 Hz), 2.52-2.64 (6H, m),
2.70 (1H, dd, J = 11.7, 3.9 Hz), 2.91-3.10 (4H, m), 3.28-3.36 (2H,
m), 3.72-3.77 (1H, m), 4.14 (2H, q, J = 7.2 Hz), 4.75 (1H, q. J =
6.4 Hz), 6.91-6.95 (1H, m), 7.10-7.23 (6H, m).

7(71)

CO,H

"H-NMR (CDCly) &: 1.46 (BH, s), 2.02-2.07 (3H, m), 2.38-2.67
(6H, m), 2.97-3.16 (7H, m), 3.55-3.58 (1H, m), 3.70-3.72 (1H,
m), 4.16-4.19 (1H, m), 4.98-5.00 (1H, m), 6.94 (1H, t, J = 87
Hz), 7.02-7.04 (1H, m), 7.08-7.14 (6H, m).

[0051]

[Table 8]

8(8a)

OH
Br

[ TH-NMR (CDCl,) &: 1.47-148 (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).

8(8b)

01

Br

o

"H-NMR (CDCly) 6: 1.41 (3H, d, J = 6.4 Hz), 2.56 (1H, dd, J =
4.3, 32 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).

8(8c)

TH-NMR (CDCl) &: 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 = 4.6
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 5.6 Hz).

8(8d)

"H-NMR (CDCls) &: 1.12 (6H, ), 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 = 11.7, 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 (1 H 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).




Br

Hz) ,

7.3 Hz)

CO2Et
1.17-
Hz) ,

cl
= 7.1 H),

1.
3.

4(4c) -

4.30 (2H, q,

5 Hz), 7.30 (1H,

1 2)

1H NVR (CDCI3) 6: 0.94 (3H,
1.57- 42 1.82.(2H, m,
3.07-3.13 (1H, m,
11.5, 2.8 Hz),
6.15 (1H, d, J = 16.5
42(1H d, J =73 H),

2. 49- 2.
3.18 (1H, dd, J
L (Ad- 105 J
d, J
7.77 (1H, d, J

n/lnnl:/l

t, J =7.3 H), 1.36 (3
54 (1H, m), 2.74 (1H, t, J
11.0, 6.0 Hz),
7.0 Hz), 4.51-4.57 (1H,
S 7.3 Hz),

H,

t,

J

= 4.4

m,

7.35 (1H, d, J

Cl

= NN

H 43
.16

II_"I&PVI\ \ oIy

[l
, 2.58 (1

YU'

CO,Et

F

16.5 Hz). -
(2]
THENMR (

Jade4cad3)n-|§ 657 '\é)l' Y % fzﬁ’ﬁ?‘g

m), 2.96 (2H, t, J = 7.9 Hz), 306(2H dd, J = 14.3, 7.2 Hz),
3.26-3.34 (2H, m), 3.72-3.74 (1H, m), 4.14 (2H, q, J = 7.2 Hz),
471 (1H, q, J = 6.3 Hz), 6.85 (1H, dd, J = 9.9, 2.6 Hz), 6.92
(1H, dd, J = 9.9, 7.0 Hz), 7.11-7.15 (5H, m), 7.39 (1H. dd, J =
8.5, 6.1 Hz).

p i
(7HJ

8(8f)

J@EEAM@Q

COZH

'H-NMR (CDCls) 6: 1.40 (6H, d, J = 7.1 Hz), 1.47-1.50 (3H,
m), 1.97-2.04 (2H, m), 2.44-2.46 (2H, m), 2.56-2.67 (3H, m),
3.00-3.14 (6H, m), 3.54-3.57 (1H, m), 3.65-3.67 (1H, m), 4.11-
4.13 (1H, m), 4.97-4.99 (1H, m), 6.83 (1H, td, J = 8.3, 2.7 Hz),
6.92 (1H, dd, J = 10.0, 2.7 Hz), 7.10-7.13 (4H, m), 7.21-7.22
(1H, m). ]

9(9a)

OH
Br

"H-NMR (CDCh) 8. 1.47 (3H, d, J = 6.4 Hz), 1.99 (1H, m),
5.16-5.21 (1H, m), 6.85-6.87 (1H, m), 7.34 1H dd, J = 9.6,
3.1 Hz),7.46 (1H, dd, J=8.7, 52HZ)

[0052]

[Table 9]

9(9b)

Br

"H-NMR (CDCls) &: 1.42 (3H, d, J = 6.3 Hz), 2.56 (1H, dd, J =
51,27 Hz), 278 (1H, t, J = 4.5 Hz), 3.15-3.16 (1H, m), 3.31
(1H, 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(9c)

"H-NMR (CDCl) 6: 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), 3.13-3.21 (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(8d)

"H-NMR (CDCls) 5: 1.11 (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, g, 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)

"H-NMR (CDCl:) 5: 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), 413 (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)

CO,H

'H-NMR (CDCl;) & 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
(5H, m).

10(10a)

Br
CF3

"H-NMR (CDCl3) 6: 2.63 (3H, s), 7.43-7.51 (2H, m), 7.76 (1H
dd. J=7.6, 1.7 Hz).

3.55 (1H, dd, J=

4.6



m, 3.34 (1H, dd, J = 11.2, 5.4 Hz), 3.54 (1H, dd, J = 11.2, 3.7 Hz), 4.45
0CYs%<lo (1H, d, J' = 6.9 Hz), 7.12-7.16 (1H m), 7.35 (1H, t, J = 7.4 Hz),
7.51-7.54 (2H, m). Br 94 4(4c)- 43 V 400-' 4*< 10 | COREt ' H NVR (CDCl 3)
6: 0.23-0.30 (1H, n), 0.41-0.50 (2H, me 0.60-0.67 (1H, m), 1.17-1.24 (1H

m, 1.35 (3H, t, J = 7.2 Hz), 2.61 (1H, dd, J = 4.9, 2.6 Hz), 2.76-2.78
(1H, 1), 3 11-3.15 (1H, m), 3.39 (1H, dd, J = 11.5, 5.2 Hz) 3 60 (1H dd,
J = 11. 5, 4 Hz) 4.20-4.26 (1H my A 27 (2H . J = 7 (1H,
d J = Jé"(?sz 7J28-7.33 (1H, m), 1 3“7‘53‘2<C§23f;1nﬁ7j B! 6. 3

Hz), 7.56 (1H
100- <110 B 11}I

O
(1H, dd|} J = 4.

F
dd, J =[hdEad), | 6. 0

:/7=4§’Hzg?%6io (1H -
QH 6.9 Hz), 8.14 (|1H s+, 7.85 (R, d 5= DeHdr) \%
(CDCI3) 6 0.40-0.63 (4H, m), 1.18-1.25(1H M), e
6 Hz), 2.73-2.75|(1H, ), 3.10-3.14 (1H m, 3.34 (
T, 3. 52 (IH, dd, [JnNvd o2y 6&4@(3HHZ)I-,634HZ4W~(]

DCI

7.4 Hz) | 7.14 N = 7.7, 1.5 Hi# 6277H232-7871*36J(=1HHZ )33 B B0 284 (2
m. [0074] [T 30] H4c)-44 010 og"Héq &g@ggﬁ ﬁ@%@c |
6: 0.24]0.30 (1fL Ry, 0.41-0.52 (2H, |mp77Bn6G=20m 1019217 27( 1k,
n)1 1. 36 (3H, + ﬁ =7 2 U7} 2 5o / q dds—J =4 o 2.6 H7), 2 74 \;H, t,
35 4.6 H), 3.13-3.17 (1H ), 3.34 (11-1. dd, J = 11.5,
= 6.0 Hz), 3.57 (1H, dd, J 11.5, 3.4 Hz), 4.20-4.30 (3H, m, 6.34 (1H d,
J=16.0 [@5 j7.28-7.33 (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). 4(4b)- 45
[Table 10] ' :
10(10d) "H-NMR (CDCls) 8: 1.35 (3H,t, J=7.2 Hz), 1.42 (3H,d, J= 6.4
Hz), 2.62 (1H, dd, J = 4.9, 2.7 Hz), 2.76 (1H, dd, J = 4.9, 4.1
0/\<(‘) ) Hz), 3.09-3.11 (1H, m), 3.20 (1H, dd, J = 11.2, 6.1 Hz), 3.53
(1H, dd, y=11.2, 2.9 Hz), 4.29 (2H, q, J= 7.2 Hz), 4.75 (1H, q,
I J =6.4 Hz), 5.99 (1H, d, J = 16.3 Hz), 7.48 (1H, t, J = 7.8 Hz),
CF 7.63 (1H,d, J=7.8 Hz), 7.76 (1H,d, J= 7.8 Hz), 7.87 (1H, d, J
3 Co,Et = 16.3 Hz).
10(10e) "H-NMR (CDCly) &: 1.11 (6H, s), 1.35 (3H, t, J = 7.1 Hz), 1.40
(3H. d, J=6.4 Hz), 1.68 (2H, d, J = 6.0 Hz), 2.50-2.64 (4H, m),
></@ 2.70 (1H, dd, J = 11.9, 4.1 Hz), 3.04-3.08 (2H, m), 3.24-3.29
’Y\ (2H, m), 3.70-3.72 (1H, m), 4.28 (2H, q, J = 71Hz)469(1H
d, J =6.4 Hz), 599 (1H, d, J = 16.5 Hz), 7.11-7.16 (4H, m),
7.46 (1H, t, J=7.8 Hz), 7.62 (1H,d, J=7.8 Hz), 7.74 (1H, d, J
Fi coza = 7.8 Hz), 7.86 (1H, d, J = 16.4 Hz). -

10(10) "H-NMR (CDCly) 6
(3H, d, J = 6.4 Hz)

2.71 (1H, dd, J

“1.11 (6H, s), 1.29 (3H, t, J = 7.2 Hz), 1.46
, 1.68 (2H, d, J = 6.0 Hz), 2.54-2.62 (6H, m),

=117 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), 333335 (1H, m), 3.72-

3.75 (1H, m), 418 (

1 7.11-7.14 (4H, m), 7.3

Mz), 7.70 (1H,d, J=7

J=T7 2Hz)481 1H, d, J = 6.4 Hz),
H. t,J =78Hz)757(1HdJ 7.8

CF
3 ™co,Et :

N> </ :
H
10(10g) . "H-NMR (CDCly) & 1.44-1.46 (9H, m), 2.00-2.12 (2H, m), 2.44-
N l
H

2.48 (1H, m), 2.58-2.69 (4H, m), 3.05-3.11 (5H, m), 3.26-3.31
(1H, m), 3.65-3.72 (2H, m), 4.15-4.23 (1H, m), 5.20-5.29 (1H,
mj), 7.10-7.13 (4H, m), 7.27-7.28 (2H, m), 7.42-7.44 (1H, m),

OH 7.56 (1H, d, J = 7.8 Hz).
CFs CO,H :
T1(11a) 0 "H-NMR (CDCly) 5: 2.65 (3H, s), 7.53 (1H, d, J = 7.8 Hz), 7.64
_ I . . (1H, d, J=7.3Hz), 7.88 (1H, s).
F3C Br
T1(11b) "H-NMR (CDCl:) b: 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,
OH d, J=8.3Hz), 7.78 (1H, 5).
FiC Br '
T1(110) "H-NMR (CDCl,) 3: 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 5 6.0Hz)363(1H dd, J = 11.5, 2.8 Hz), 4.92 (1H, q, J = 6.4
Hz), 7.63 (2H, g, J = 8.4 Hz), 7.79 (1H, s).
FiC Br

[0054]



F (110 0"---4410 B 11-1-NWMR (CDCI3) 6: 1.58-1.62 (3.0H m,

2.51 (0.5H,

dd, J =4.9, 2.6 Hz), 2.65 (0.5H, dd, J =5.2, 2.3 Hz), 2.74-2.79 (1.0H,
M, 3.10-3.17 (1.0H, n), 3.35-3.42 (1.0H, n), 3.50 (0.5H, dd, J = 11.2, 3.7
Hz), 3.58 (0.5H, dd, J= 11.5, 3.4 Hz),75.09-5.16(1.0H n), 7.01-7.06 (1.0H,
m, 7.10-7.15 (1.0H, m), 7.35 (1.0H, d, J= 8.0 Hz). 4(4c)-45 Fillp .
0-'.."4..<1 0 CO2Et ' H NMR (CDCI3) 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) 272277@5# 3.06 (0.511, s), 3.11-3.15 (0.5H m, 3.32 (0.5H,
dd, J =44 1 QQ ' (0. 5H—dd, ] o 5 49 gndr,JH, dd,
J=10.9,) 8"¥ h EH, dd, J = les'ﬁv'Hzigi fﬁzfd, *hoé %ch} S =703
Hz), 5.07- 5. °r’r), 27 (1.0H, |ds +9) 3:153367(D1HHZ) azs?m 92, 6.12 OH,
m, 7.23- 7.2 7.32-7.36 (1.%H3§§)« 2 44= 8248, g}fﬂ-« S% (4b) -
46° 11101 Br EQ’ 13) 6: 1.50- 557465 Hmnm,s , 2.54
(0.5H, e 2 62} 258 (0 5H B .29
(1.0H ) '3 11- 316, (1.OH m 3. %MWH i A TG
5.26 (1.0H, (¢ o H,| 264 44, nf72873H®1HI3—§1)4-97150‘91 l(lzl 3(9«Hg2Hd J =
8.0 Hz), 7.39 A0 UL B0 Hz) . 4(AtYsAbY cy 2 8. 0 T2 DL |CORE
"H NMVR (CDCl 3) D136 (3.0H, 1), | 115l 315850 (B Bk T 5 a8 GhamH, S)
2.44-2.47 (0. cd@: (0.51-1, dd, |JZ &), 802“9* 431569272- 2. 75 (1.|0H,
m’, 3.0%38198| (0.5H, n), 3.10-3.14 pl‘ﬂle\H‘F,(de, LA QR aash tJ=7s 8- |9, 6.3
Hz), 3.33 (0.b 11.},&@), 35 3ig_d3J 504 ?-11(9H_2HFF’J ao3 %20 OH, q,
J = 7.3|Hz), SNTSSYT HZ) an 6%§8(32d6 ) G730 7 76(1 by 617
(0.5H, d, J = @& "0.5H, d, Ja== 233z>ma)um7a41=454mz;191 1;3(4;4"34-7.38
(1.0H m, 8.46°8.54 (1.0H m. 4(4b)- |47 "CP: 1PIYL* {08 H75LUT 40/ B2
CO,Et
11(11g) : "H-NMR (CDCls) &: 1.41 (3H, s), 1.43 (3H s), 1.47 (3H, d,
X/@ 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-
oY N +3.69 (1H, m), 4.13-4.18 (1H, m), 5.03-5.05 (1H, m), 7.09-
.o OH H 7.10 (4H, m), 7.36 (1H, d, J = 8.3 Hz), 7.41-7.43 (2H, m).
3
CO.H
12(12a) "H-NMR (CDCls) &: 0.69 (2H, t, J = 6.7 Hz), 1.22-1.28
(2H, m), 1.87 (2H, d, J = 76HZ) 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).
12(12b) "H-NMR (CDCls) 6: 0.35-0.40 (2H, m), 0.52-0.56 (2H, m),
1.35 (3H, d, J = 6.3 Hz); 1.52 (1H, dd, J = 14.6, 6.6 Hz),
1.74 (1H, dd, J = 14.6, 6.0 Hz), 2.60-2.68 (4H, m), 2.64
(3H, s), 2.77 (1H, dd, J = 12.0, 4.0 Hz), 3.02-3.08 (2H, m),
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
Hz), 7.11-7.20 (7H, m), 7.29 (1H, td, J = 7.6, 1.5 Hz), 7.38
1 (MH, td, J=7.7, 1.1 Hz), 7.55 (1H, d, J = 6.3 Hz), 7.95
(1H, d, J = 8.0 Hz).
[0055]
[Table 12 .
12(12¢) "H-NMR (CDCL) &: 0.51-0.60 (2H, m). 0.93-1.01 (2H, m),

3.98 (1H. m), 4.41 (2H, br s), 4.53 (1H,

d,J=6.9Hz), 7.85 (1H, d, J= 8.3 Hz).

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
(3H, m). 2.85 (1H, dd, J = 11.9, 8.7 Hz), 3.
12.2, 3.4 Hz), 3.07-3.14 (2H, m) 3.21-3.29 (2H, m), 3.92-

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,

04 (1H, dd, J=

Q. J = 6.3 Hz),




11-1-NMR (CDCI 3) 6: 1.60-1.63 (3.0H, m. 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 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, dd, J =
11.2, 4.6 Hz), 3.43 (0.5H, dd, J = 11.7 3.7 Hz), 3.48 (0.5H, dd, J = 11.2,
3.7 Hz), 5.30-5.36 (1.0HL m, 7.03-7.07 (1.0H m, 7.34 (1.0H, d, J =8.0
Hz), 7.50 (1 OH d, J =8.0 Hz). 95 [0075] [Table 31] 4(4c)-47 C 110 C.)
- 4. 10-0REt 1H-NVR (CDCI3) 6: 1.34 (3 QH t :71Hz\ 1.52-1. .58

(3.0H M 2.80 (0.bH,_dd, J = 5.2, 2. <“*‘+%%“‘%Z“%%u§ﬁ’5 Zié V27R0g, 29

Hz), 2.72-2.75 o MR 3. 05-3.13 (1) @k~ 48)e) :3133 6-( 19 5 H g6, a0d =110. 9,
5.7 Hz), 3.35(( dd, J= 10.9. 4.6 H?’HZ)?% SH ok, M) £15131. 8,03, 4
), 3.52 (0.5, ddl J =115, 3.4 Hz), |4+3% 339 ik /582 D59 (i g Tor.
5.27-5.33 (1.0H m,)6.21 (1.0H d, J :-(ZJ:IGddQJHZZ)77671&9za7 23 (1. 0H m|, 7.37
(1.0H &, J =|8.0 H)Z ™43 (1.0H, d, J= 7.4 Hz), 852857(10Hn’)
4(4b)- 48 0Bl 0 'HNWR (CDCI3) 6: 1.60Q (3.0H, t, J= 7.4 Hz), 2.53 (C 5H,

"HBNNIR (CRCIBS: Hzc) (,6H 2. V8 Gt 0H; 2 8. |J= 4.7

dd, J= 478®Q[5 M), 2.66 (0.5H 3 e (f 5
), 3.40-3.18 Hn B 1917 /7 @?3 2 111,
M, 3.54dd, J|= a;Ag:ry 7”33% %‘Lfﬂg% g)j?sgt %3%&5 0
' 5
3

8
11-1- NVR (CDCI3 "3 OH, t, J 7H214531£4'1QS/963312)0H3(1 2.51
(0.5H, qd, J % 2.9 Hz), 2.68 (0. H@How ‘ii $<22‘m)’22 g 21@7?%'713 OH,
3.0633.10 (0.5H, Ny, 3|i1H3 7067 0mb (1. OH,
m, 3.52 (0.5H, °41.2, 3.2 Hz), |3.60 (0. 5H dd J:115 34Hz),
4.27 (2/0H, q| J = 7.3 Hz), 506514 10H m, 623(10H d J =15.5
Hz), 7.073(@e12(1.0K m), 7.28- 7 2 T. OK'H-WR (CBLRB& 180 @H, X 12503, & 7§ 72 A% 4¢) - 49

10 0-10|CREt | 1H (CDCI3 »5- 1, Ho) ST TS (AT, 20301, L),

2.46-2.57 (4H, mrz\, 8 ﬁ% 9/42%@ ;«%‘ﬂﬁmhzgﬁgtg 1H m,

.59-3. 64 (1H, 4.11e4.18 (2H, ), 43782, zr+7m 31712}37 54 962602 761H, ),

.58- 6/62 (1M, m,|7.16 (1H, dd, J= 11 3,;)7"77‘1 %L‘Pr' mid; 4= |11. 5,
0 KVR

3
6
9.2 Hz)| 4(4c)-5
1
3

q, J = 4.6 Hz),

A,

0 -1 0 CCREt 1M : 1,32 (3H |m,
139-1.48 (3H m, 2.46%2-53 (3H, M), P.54- X1 (lH, m) S 703, 79 (1H ™,
107-3.23 (2H] m, 3.38-3.54 (2H m, B.81 (3H s), 4.15 (2H, q, J =/6.4

Hz), 4. $%GaH] q, J = 6.4 FZ), 5 8I5. i Con) 5 T & { VR et T3t 0
Hz). 6.75-6.81 (1H, ym), 7.03-41/—\-1@H ™), TEOIB T ISEI(EHI e (8 ) 151

1.63-1.74 (2H; br m),"1.87 (2 7 (18,
O/Y\N dq, J—146 4.1 Hz), 2.33 (1H, dqg, J = 14.7, 4.0 Hz),
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, q, J = 6.3 Hz), 7.08 (1H, dd,

OH - .11_”:4)17Hz)711720(6H m), 7.35 (1H, dd, J = 74
Z

[0056]

[Table 13]

14(14a) "H-NMR (CDCls) 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 =
Y 4.6 Hz), 3.15 (1H, td, J = 6.6, 2.9 Hz), 3.29 (1H, dd, J =
(o} 11.2, 6.0 Hz), 3.59 (1H, dd, J = 11.5, 2.9 Hz), 4.28 (2H, g,
J=7.1Hz), 4.89 (1H, q, J= 6.5 Hz), 6.33 (1H,d, J= 155
| o Hz), 7.29 (1H, t, J = 7.4 Hz), 7.40 (1H, t, J = 7.7 Hz), 7.49
~ (1H, d, J = 8.0 Hz), 7.54 (1H, d, J = 8.0 Hz), 8.09 (1H, d, J

= 15.5 Hz). . :

14(14b) : "H-NMR (CDCly) 6: 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

O/Y\N (4H, m), 2.82 (1H, dd, J = 12.0, 4.0 Hz), 3.02-3.10 (2H,

H 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).




' 00 COOEt 'HNWR (CDCI3) 6: 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, n), 2.54 (2H, t, J = 6.4 Hz), 2.75

(1H, t, J = 4.4 Hz), 3.11-3.16 (1H, n), 3.20 (1H, dd, J= 11.0, 6.0 Hz),

3.56 (1H, dd, J= 11.0, 2.8 Hz), 4.15 (®H, 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, 9 =83 H), 7.19 (1H ), 7.28 (1H d, I =83 H). 4(4c) -52 0 00
. 1

COCEt _'W’D (EBC3)—6:+—1-27(3H—+, NI\iR@/IQTS 3 %403;_2 3:1‘0’58
), 2.4672.53 (3H rr) 2 56 (2 J-_fé” § zﬁﬁ @2 o
3.00-3.17 (IH ‘V 14 515541“3"61)72‘(9"24“ 14)624501“1 i, J =
7.2 Hz) | 4.77( ?j 5. 05 4@3 ggfzgog %” 31 |73

), 3

(1H, d, |J= 15.|6 1H, dd J =|20s xuﬁi JG H, q! J1J‘

10.3, 2.8 Hz), 7.327. 6 1H, ). [0076P +76H qua=tﬁ3é“'ZBQ]1 74@@uw536722++ NVR

(CDCl 3) |6: 1. 27 (3H t \/(:78 Hz) 1.zé“h‘(”§H’“h“"3J 7615%) oOCD.''|'' "' <9

2.44-2. 652 771 1 Hz), (5H m), ( 12 3 gq (1H %21&1H_ dd,

= R ) 5 <1H dd, J ,0932“‘25 by %AUH‘%PM% %‘J FhiE Hz)

4.77 (1H,J = 6.9 Hz), 98 (I = 1) 11 Aﬂﬁd@JFﬁ 3.6, 70, Hz), 1.830 EH, d, J
67-7.1

I
5. %5'HS) %), cog'EgtB C)E\”PI—I- NVR (CDCJ% %‘@ ﬁ7 QZQ,%iZ ::E ﬁtﬁ’f égwﬁg) 8'1?212

(3H, d, {J = 6.4 Hz) | 20832.42-2.562. 76 | 3.94-3.98 (1H, m), 4.83 (1H, g, J = 6.5 Hz), 7.08-7.12 (2H,
m), 7.13-7.20 (K, ), 7.32:7.34 (1H, m).

0

[0057]

As intermediates foi producing.the compounds of the
Examples, the following compounds were produced. The
production was performed according to the production steps

. of Example 4. Specifically, the Example 4(4a)-2 described
‘below indicates that the production is carried out
according 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 147
Example | Structure Data
No.
4(4a)-2 "H-NMR (CDCl,) 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), 7.38 (1H, d, J = 8.7 Hz). Optical purity: 95.6%ee
Br : _
4(4b)-2 "H-NMR (CDCl,) &: 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 O/‘\<ﬂ (3H, s), 4.80-4.87 (1H, m), 6.71 (1H, dt, J = 8.7, 2.8 Hz), 7.07 (1H, t, J =
- Q| 28Hz),7.40 (1H,dd, J =87, 2.8 H2).
Br




10/0 ( (3H, s),(5H m,(1H, t, J = 3.9 Hz), 3.09-3.18 (1H m, 322 (1H, dd,
J =10.8, 6.6 Hz), 3.58 (1H, dd, J = 10.8, 2.3 Hz), 4.14 (2H, q, J =7.1
Hz), 4.77 (1H, q, J = 6.4 Hz), 5.99 (1H, dt, J = 15.4, 7.0 Hz), 6.72 (1H,
d, J =15.4 Hz), 7.03 (2H, 'd, J = 4.6 d4), 7.20 (1H, s). COOE 4(4c)-55
"HNWR (CDCI3) 5: 1.26(3H, t, J=7.1 Hz), 1.42 (3H d, J =6.3 Hz), O0..'N<
2.29 (3H, S) 247252 (2H, m, 2.55-2.60 (1H m, 2.73-2.75 (1H m, 2.99
(1H, dd, 14 Hz) anqu(?lzl ’240(1HHdd 3] d: %6:{’? 75
' at4c)- 7 z 5 -
6.3 Hz), E §2 ( @‘é d, J 5980 H ﬁsam ?(1%1';5 213}9(1 Y. 3714 |?131 —ﬁ'?s'u q,
J = 6.3 |H), 5355 3 6 ) 682 n1H¢ Jsrazu)‘tmes 64t sd426(§k(ﬂ1q IZ
z), 1
Hz), 7.15-7.20 {(1H iy 7.33 (1I£P, ,% d J=2. 3|—fz'§)§9r Y 7ggftz1l_it’dl\ll\/R
(CDCl 3) |6:1.23 |(3H, , 7.5 Hz),| A=
2.49-2.53 (2H, |m, 2.5 C)Q,J—l4,7le) 276(1Ht,J 4.1
Hz) 30/1|_| 1 -6 Y23 10.3 3.44 (1H_ dd__J =
’ 4M3a)-3 Y o 7 H- NMR (cDUa) & 147 (3H, d, J = 6.8 Hz), 1.87-1387 (1H, m), 3.79 (3H,
s), 5.16-5.24 (1H, m), 6.90 (1H, dd, J = 8.5, 2.4 Hz), 7.07 (1H. d, J = 2.4
OH Hz), 7.48 (1H, d, J = 8.5 Hz). Optical purity: 93.9%ee
MeO Br
4(4b)-3 : "H-NMR (CDCly) 5: 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), 330(1H dd, J = 11.9, 6.0 Hz), 3.56 (1H, dd, J
e = 11.9, 3.2 Hz), 3.80 (3H, s) (1HqJ=63H ), 6.91 (1H, dd, J = 8.7,
) 2.8 Hz), 7.06 (1H,d,J= 1.8 Hz), 7.40 (1H, d, J = 8.7 Hz).
. MeO Br '
4(4c)-3 TH-NMR (CDCls) &: 1.35 (3H, t, J = 7.3 Hz), 1.45 (3H, d, 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),
0N 3.53-3.59 (1H, m), 3.83 (3H, s), 4.25-4.32 (2H, m), 4.83 (1H, g, J = 6.4 H2),
(0]
6.32 (1H, d, J = 15.6 Hz), 6.96 (1H, d, J/ = 8.3 Hz), 7.03 (1H, s), 7.40 (1H,
MeO | d, J=7.3 Hz), 8.08 (1H, d, J = 15.6 Hz).
CO,Et
4(4a)4 "H-NMR (CDCh) 6: 1.48 (3H, d, J = 6.3 Hz), 1.98-2.02 (1H, m), 3.90 (3H,
' s), 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 Hz). Optical purity: 95.1%ee
Br
OMe
[0059]
[Table 15]
4(4b)4 "H-NMR (CDCly) &: 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),
O/\<c|) 3.59 (1H, dd, J = 11.2, 3.2 Hz), 3.90 (3H, s), 4.96 (1H, q. J = 6.4 Hz), 6.82
5 (1H,d, J=7.9 Hz), 7.13 (1H, d, J = 7.9 Hz), 7.31 (1H, t, J = 7.9 Hz).
r
OMe
4(4c)4 "H-NMR (CDCly) &: 1.35 (3H, t, J = 7.2 Hz), 1.46 (3H, d, J = 6.4 Hz), 2.53
: (1H, dd,J=5.1,2.7 Hz), 2.75 (1H, t; J = 4.6 Hz), 3.11-3.15 (1H, m), 3.26
O/\<(‘3 (1H, dd, J = 11.2, 5.9 Hz), 3.53 (1H, dd, J = 11.2, 2.7 Hz), 3.87 (3H, s), 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
l (1H, d, J=8 OHz) 7.16 (1H, d, J = 8.0 Hz), 7.34 (1H, t, J = 8.0 Hz), 7.88
1H,.d, J=16.1H
OMe CO,Et ( z).
4(4a)-5 : ' "H-NMR (CDCly) 8: 1.46 (3H, d, J = 6.4 Hz), 1.99 (1H, d. J = 3.2 Hz), 3.89
F (3H, 8), 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 ’
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),
0/\<(‘3 3.61 (1H, dd, J = 11.5, 3.4 Hz), 3.89 (3H, s), 4.94 (1H, q. J = 6.5 Hz), 6.57
Br (1H, dd,J=9.7, 2.9 Hz), 6.88 (1H, dd, J= 9.2, 2.8 Ha).
OMe .
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"H-ANMR (CDCl5) 8: 1.49 (3H, d, J
(3H, d, J=2.3 Hz), 5.12-5.18 (1H
J = 8.3 Hz). Optical purity: 92.5%

= 6.9 Hz), 1.84 (1H, d, J= 5.0 Hz), 2.33
m)721(1HtJ 8.0 Hz), 7.34 (1H, d,

4(4b)5

'H-NMR (CDCl3) &: 1.45 (3H, d, J= 6.3 Hz), 2.33 (3H, d, J = 2.4 Hz), 2.55
(1H,dd, J= 51, 2.4 Hz), 277 (1H, dd, J = 4.9, 4.2 Hz),.3.12-3.16 (1H, 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=6.3Hz), 7.15 (1H,t, J=7.9 Hz), 7.35 (1H, d, / = 8.3 Hz).

4(4c)6

CO,Et

"H-NMR (CDCls) &: 1.35 (3H, t, J
(3H, d, J = 2.4 Hz), 2.56 (1H, dd,
3.14-3.17 (1H, m), 3.31 (1H, dd,
3.2 Hz), 4.28 (2H, q, J = 7.1 Hz),
15.9 Hz), 7.28 (1H, d, J = 7.3 Hz),
15.9 Hz).

47 (3H, d, J = 6.4 Hz), 2.33
) 2.78 (1H, t, J = 4.6 Hz),
Hz), 3.62 (1H, dd, J-112
6.4 Hz), 6.36 (1H, d
8.3 Hz), 7.91 (1H. d

N

383(344 9).4.

[0060]

[Table 16]

4(4a)-7

OH
Br

"H-NMR (CDCly) &: 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),
7.40 (1H, t, J = 7.7 Hz). Optical purity: 84.0%ee

4(4b)-7

0N\

(e}
Br

"H-NMR (CDCly) 8: 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), 473 (1H, q, J= 6.3 Hz), 7.10 (1H, d, J = 9.2 Hz), 7.38 (1H, t,
J=7.7 Hz).

4(a0)-7

Nl

(0]

CO,Et

"H-NMR (CDCl) 6. 1.34 (3H, 1, J = 7.2 Hz), 1.42 (3H, d, J = 6.5 Hz),
2.25(3H, d, J = 2.3 Hz), 2.5 (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),
4.77 (1H, q, J = 6.5 Hz), 6.50 (1H, d, J-160Hz) 723 (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

OH

NC Br

"H-NMR (CDCls) &: 1.49 (3H,d, J=6.9 Hz), 2.03 (1H, d, J = 4.0 Hz),
5.22-5.28 (1H, m), 7.65 (1H, dd J=80, 11Hz),7.76 (1H, d, /= 8.0
Hz), 7.81 (1H, d, J= 1.1 Hz). Ophcal purity: 94.8%ee

4(4b)-8

o\

NC Br

'H-NMR (CDCl,) &: 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),
4.90 (1H, q, J = 6.4 Hz), 7.64-7.67 (2H, m), 7.83 (1H, s).

4(4c)-8

o\
NC l
CO,Et

"H-NMR (CDCls) &: 1.35 (3H, t, J= 7.1 Hz), 1.44 (3H, d, J = 6.5 Hz),
2.55(1H, dd, J = 46 , 2.9 Hz), 2.76-2.80 (1H, m), 3.13-3.18 (1H, m),
3.26 (1H, dd, J = 11. 5 6.3 Hz), 3.65 (1H, dd, J = 11.5, 2.9 Hz), 4.29
(2H, q, 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, s), 7.97 (1H, d, J = 16.0 Hz).




6.64 (1H, d, J

(1H, q, J = 6.7 5.93 (1H,:dt, J = 15.5, 6.5 Hz), | =
Et 15.5 Hz), 6.75 (1H, dd, J= 8.6, 2.6 Hz), 6.95 (1H d, J= 2.6 Hz), 7.30
(1H, d. J = 8.6 [0077] [Table 33] 4(4c)-59 1H-N|\/R(CDCI3) 6: 1.26
(3H t, J = 7.0 1.33 (6H, d, J =& 0 Hz), 1.41 (3H, d, J = 6.4 Hz),
2.43-2.55 (4H, ), 2.76 (1H, t. J = 4.6 Hz), 3.10-3.18 (2H m, 3.22 (1H,
dd, J = 11.0, 6. , 3.60 (1H, dd, J = 11.2, 3.0 Hz), 4.14 (2H, q, J =
7.0 Hz),—4-51-4 H 4.7@/114 Gl =63 bp) 593 (14 di 'y =
15. 4, 6.5"FF) 1 = ,iwé ﬂdﬁﬂg?%m ﬁH%a 218 H),
6.94 ( 1k 4 (1:BI-$0rd: |aIuB 53 4% 4(4c)-6Q Si00
CO2Et ' H 3Ht,J:7.4Hz)139(3HdJ:69Hz),
2.23-2.3 GH._m), 2.75-2.78 (2H m, 3.13-3.16|(1H m,
3.20 (1H gw%g: I 4 3d1§_ ssm% 227;1981<:{4JHZ 01&;1 18
2H ), 0 45 hY, ﬂg ,
420 ?)u B> {7134, ot Jd“ i Zf“ ‘%ﬁl&) 8“2” NVR
(CDCI 3) 7.8 Hz) 127(3H t, = 7.3 Hz), 1./58-1.80
(2H, m, Hﬁﬁwmdmj:gxs ge{tlz ;%;;saza%aiégfgﬁj S 4
00----"" ; =
Hz), 4.5 Q%zj(é,HJ az;l}zs i8 Ja?“ %@g Y Be B3 |(1H,
d, J= 15. ), 14103340 ™. 791 IB( ALk 158 H2)=7. 8 Hz). |OCREt
4( 4c) - 63 |27 (3H, t, J = 7.1 Hz), 1.41 (3H t, J 7,6.9
Hz) ,

[0061]
[Table 17] :
4(4a)- "H-NMR (CDCls) 6: 147 (3H,d, J= 6.3 Hz), 1.98 (1H, d, J = 3.4 Hz),
10 F 5.21-5.27 (1H, m), 6.82 (1H, td, J = 8.2, 3.1 Hz), 7.19-7.23 (1H, m).
OH Optical purity: 94.1%ee
Br

4(4b)- "H-NMR (CDCh) &: 142 (3H,d, J= 6.5 Hz), 2.57 (1H, dd, J=4.6, 2.6
10

Hz), 2.79 (1H, t, J = 4.6 Hz), 3.14-3.18 (1H, m), 3.29 (1H, dd, J = 11.5,
5.7 Hz), 3.65 (1H, dd, J = 11.5, 2.9 Hz), 4.90 (1H, q, J = 6.5 Hz), 6.82
(1H, td, J=8.3, 2.9 Hz), 7.08-7.13 (1H, m).

4(4c).-1 0

"H-NMR (CDCly) 6: 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), 4.86 (1H, q, J = 6.3 Hz), 6.48 (1H, dd, J =
16.0, 1.7 Hz), 6.76-6.82 (1H, m), 7.08-7.12 (1H, m), 7.69 (1H, d, J =
16.0 Hz). _ :

4(4a)-11

'H-NMR (CDCl) 5: 1.45 (3H, d, J = 6.3 Hz), 2.00 (1H. d, J = 3.4 Hz),
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. O%ee

4(4b)-11

Cl

0] (1H,d, J=10.3 Hz), 7.57 (1H, d, J = 6.9 Hz).

"H-NMR (CDCly) 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 (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, g, J = 6.3 Hz), 7.32

4(4c)11

Cl

COEt

"H-NMR (CDCl) 6: 1.34 (3H, t, J = 7.3 Hz), 1.42 (3H, d, J
2.55 (1H, dd, J=4.9, 2.6 Hz), 2.78 (1H, t, J = 46Hz)3
m), 3.27 (1H, dd, J = 11.5, 6.0 Hz), 3.64 (1H, dd, J = 11
4.28 (2H, q, J = 7.3 Hz), 4.84 (1H, q, J = 6.3 Hz), 6.29 (1H,
Hz), 7.31 (1H. d, J = 103Hz)757(1HdJ 7.4 Hz), 7.
= 16.0 Hz).




1.42 (3H, d, J = 6.3 Hz), 2.47-2.

0.-.<-10 (1H, t, J= 4.6 Hz),

Hz), 0 3.47 (1H, dd, J= 11.2, 3.

q, J 7.1 Hz), 4.84 (1H q,J=

6.43 (1H d, J= 16.0 Hz), 6.76

o2 Et 7.20 (1H,
0 1

3.08-3.14 (2H, m,

t,J= 8.0 Hz).
1= 5 7 Hz)

52 (3H,

m, 2.56-2.60 (1H, m, 2.73

3.18 (1H, dd, J= 11.2. 6.0
2 Hz), 4.01 (2H, q,J= 6.9 Hz), 4.15 (2H,
6.3 Hz), 5.95 (1H, dt,J= 16.0, 6.6 Hz),
(1H, d, J= 8.0 Hz), 7.09 (1H, d, J= 8.0
4( 4c) - 63 'H-NI\/R(CDCI3) 5: 1 27 (3H,

He)
SP3H,
3.18
=7.0
6.0,

6.

H MRJQD?&Z
punQ HBhce

m,
J

3.14
4.15
1H

1.42 (?H 3 7
)7@4"5!1&"01’1/63 29529#3“”" 8-
& J— 6.3 Hz) , 591(

83(1H, q,
d, 6.78 (1H, d, J= 7.

7.08 (1F ;

4(46),
12

THAN

(CDChL) 5 a1 —dla= Z3h,J =
Hz). 2.79 (1H, t, J = 4.8 Hz), 3.15-3.19 (1H, m), 3.33 (1H, dd, J
6.2 Hz), 3.60 (1H, dd, J = 1.2, 3.2 Hz), 4.92 (1H, q, J = 6.4 Hz
(1H, dd, J = 8.3, 2.3 Hz), 7.65 (1H, d, J = 8.3 Hz), 778(1H s).

= 16.0 Hz),
Hz)[2.54 (1

2,

=11
2), 7.38

[aw@ar12
FiC

COOEt

"H-NMR (CDCls) &: 1.36 (3H, t, J = 7.1 Hz), 1.47 (3H, d, J = 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 (1H, dd, J = 11.2, 6.2 Hz), 3.61 (1H, dd, J = 1.2, 2.8 Hz).
429 (2H, q, J = 7.1 Hz), 4.92 (1H, q, J = 6.4 Hz), 6.38 (1H, d, J = 15.6
Hz), 7.54 (1H. d, J = 8.3 Hz), 7.62 (1H, d, J = 8.3 Hz), 7.77 (1H, s),
8.04 (1H, d, J = 15.6 Hz).

[0062]

[Table 18]

4(day
13
\/O OH

Br

'H-NMR (CDCl;) &: 1.41 (3H,t, J = 7.0 Hz), 1.47 (3H, d, J = 6.3 Hz),
4.03 2H, q, J = 7.0 Hz), 518 (1H, q, J = 6.3 Hz), 6.68 (1H, dd, J =
8.7, 3.0 Hz), 7.15 (1H, d, J = 3.0 Hz), 7.38 (1H, d, J = 8.7 Hz). Optical
purity: 90.8%ee

4(4b)-
13

"H-NMR (CDCl;) 6: 1.42 (3H, t, J = 7.0 Hz), 1.42 (3H, d, J = 6.4 H2),
2.58 (1H, dd, J = 4.8, 2.8 Hz), 2.77 (1H, t, J = 4.8 Hz), 3.12-3.17 (1H,
m), 3.31 (1H, dd, J = 11.1, 6.0 Hz), 3.62 (1H, dd, J = 11.1, 3.0 Hz),
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 Hz), 7.05 (1H, d, J = 2.8 Hz), 7.38 (1H, d, J = 8.7 Hz).

4(4c)-13

TH-NMR (CDCl) 6 1.34 (3H, t, J = 7.1 Hz), 1.43 (3H, t, J = 7.1 Hz),
1.44 (3H, d, J = 6.4 Hz), 2.56 (1H, dd, J = 4.7, 2.5 Hz), 2.77 (1H, t, J =
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
(1H, d, J—156Hz)

4(4a)-
14

'H-NMR (CDCly) 6: 1.47 (3H, d, J = 6.3 Hz), ), 1.98 (1H, d, J = 3.4 Hz),
5.16-5.21 (1H, m), 7.11 (1H, dd, J = 8.6, 26Hz)743(1HdJ 8.6
Hz), 7.60 (1H, d, J = 2.6 Hz). Optical purity: 93.3%ee -

4(4b)-

14 Cl

"H-NMR (CDCl) &: 142 (3H d,J=6.6Hz),2.56 (1H, dd, /= 4.6, 2.6
Hz), 2.79 (1H, t, J = 4.6 Hz), 3.14-3.18 (1H, m), 3.30 (1H, dd, J=112
6.0 Hz), 3.63 (1H, dd, J=11.2, 3.2 Hz), 484 (1H, q, J=6.6 Hz), 7
(1H, dd, J=8.3, 2.6 Hz); 7.44 (1H, d, J=8.3 Hz), 748 (1H,d, J =
Hz).

6

4(dcy14 |
Cl

CO,Et

'H-NMR (CDCls) 8: 1.34 (3H, t, J =
2.53-2.55 (1H, m), 2.79 (1H, =
(1H, dd, J = 11.5, 60Hz) 3.63 (1H,
J=86.9Hz), 4.86 (1H, g, J = 6.5 Hz), 6

7.28 (1H, m), 7.45-7.51 (2H, m), 7.98 (1

Hz),
Hz)

~—

(
3
J

d J= 6.3 Haz),
8 (1H, m), 3.28
4.28 (2H, g,
0 Hz), 7.25-

t,J=6.9
t,J=46
1H, dd

L J=115 z),
3(Hd 16.
H, d, J = 16.0 Hz).

4(4a)-
15

OH "

Cl Br

'H-NMR (CDCl;) 5: 1.46 (3H, d, J = 6.4 Hz), 1.97 (1H, d, J = 3.7 Hz),
5.17-523 (1H, m), 7.33 (1H, dd, J = 8.3, 1.8 Hz), 7.52-7.56 (2H, m).
Optical purity: 83.4%ee ~ )




1H-NVR (CDCI3) 6: 1.26 (3H, q, J= 7.4 Hz), 1.40 (3H, d, J= 6.3 Hz),
2.46-2.52 (2H, n), 2.53-2.58 (1H, n), 2.74-2.77 (1H n), 3.03-3.07 (1H,
m, 3.09-3.16 (2H, n), 3.17-3.22 (1H, n), 3.36-3.42 (1H n), 3.58 (1H,
dd, J= 11.5, 2.9 Hz), 4.11-4.18 (2H, rgs 4.73-4.78 (1H, n), 6.02- a 6.10
(1H m), 6.68 (1H d, J = 15.5 Hz), 7.20-7.24 (1H, m), 7.34-7.36  (1H m.

COREt 4(4c) 65 1HNWR (CDCI3) 6: 1.44 (3H, d, J = 6.4 Hz), 1.78-1.87 (2H,
m, 2.24- A1 (S5H_ m 2 47-2 mchrﬁ 273277(1H m., 3.10-3.26
(3, | F5al3. 70 (LR 13, 3. 68 m%ﬁ:‘%% 8 ‘i%"%@ﬁ(“in 32% 55J22 (*@h s).,
5.96- 0 6.05|(1 , S(1H, | d ), 359 B H LB 5 4 ef 7.39
(1H t, | J =| 6y gy CO2NE eftadisqﬁﬁirawwen]d J¢(8&@))7®6(1HEHWZ)( aDCl 3)
6: 1. 40- I 524 (2R Tt 443+ — 60—t )—1+63—+F5(2H—m

2.20-2.40 (5H, m, 247 2. 52 (1H’ rr) 2.72-2.77 (1H, n), 3.08-3.25 (3H, m,
3.52-3.70 (1H, m), 3.67 (3H, s), 4.75-4.86 (1H, nm), 5.97-6.07 (1H, n), 6.69
J

(1H, d, Jooes.6 Hz), 7.18-7.28 (2H, m, 7.39 (1H, t, = 7.1 Hz).
[Table 19] :
[4(4c)- "H-NMR (CDCly) 6. 1.35 (3H, §, J = 7.3 Hz), 143 (3H. d. J = 6.4 Hz), 2.54
15 (1H, dd, J = 5.2, 2.9 Hz), 2.77 (1H, t, J = 4.6 Hz), 3.12-3.16 (1H, m), 3.26
' O/\<cl) (1H, dd, J = 11.5, 5.7 Hz), 3.60 (1H, dd, J = 11.5, 3.2 Hz), 4.28 (2H, q, J =
: 7.3 Hz), 4.85 (1H, q, J = 6.4 Hz), 6.33 (1H, d, J = 15.5 Hz), 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 (CDCL) 6: 1.01 (3H, t, J = 7.4 Hz), 1.66-1.78 (1H, m). 1.75-1.90
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 (CDCl;) 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, 5.9 Hz), 3.58 (1H, dd, J = 11.3, 3.3 Hz), 4.70 (1H, dd, J = 7.3, 5.2 Hz),
o/\(l 742 (1H, td, J = 7.6, 1.7 Hz), 7.33 (1H, t, J = 7.6 Hz), 7.46 (1H, dd. J = 7.6,
O | 1.7Hz),7.51 (1H, dd, J = 7.6, 1.0 Hz).

Br

4(4c)- . "H-NMR (CDCly) 6: 0.92 (3H, t, J = 7.3 Hz), 1.35 (3H, £, 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 N1 | (1K, dd, J=11.2, 3.2 Hz), 4.28 (2H. q, J = 7.2 Hz), 4.65 (1H, dd, J = 7.6,
O | 5.4 Hz), 6.32 (1H, d, J = 15.6 Hz), 7.26-7.31 (1H, m), 7.36-7.41 (1H, m),
7.45 (1H, 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 (CDCly) : 1.02 (3H, t, J = 7.3 Hz), 1.61-1.72 (1H, m), 1.78-1.88
17 . - (TH, m), 2.00 (1H, d, J = 3.7 Hz), 5.01-5.05 (1H, m), 6.82 (1H, td, J = 82
: F. OH | 2.9 Hz),7.16 (1H, dg, J = 9.5, 1.5 Hz). Optical purity: 96.8%ee
Br
F
4(4b)- ‘H-NMR (CDCls) 8: 1.00 (3H, t, J = 7.3 Hz), 1.62-1.8 0 (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 OM dd, J = 11.5, 6.0 Hz), 3.64 (1H, dd, J-1153 z)472(1H,dd,J=6.9,
0 4.6 Hz) 682(1thJ 8.3,3.2Hz), 7.05 (1H, dg, J= 9.3, 1.5 Hz).
Ci
F
4(4c)- H-NMR (CDCl3) 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 OM 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, J = 9.6 Hz), 7.71 (1H, d, J = 16.5 Hz):
I
COOEt

[0064]



[0079] 98 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, for instance, the production steps are carri ed
out in the order of (1) coupling reactdgon, (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) G k MeO
io..--y OH-- | CO2Et 1H-N|\/R(CDCI3) 6: 1.10 (61-1, s), 1.33 (3H t, J =
.2 Hz), 144613b C} 6.6 Hz), 66'169(2Hrr)249266(5Hn)
7 1|\1 % 39 u_’\H- I’VJYR DCH D 1"'00(3H 1 H, m 180QH
(1H, 193%: é:gsts{gg'&sﬁ W, ig Gﬁﬁq ,73 (1R, L
6. 25 7(3H, 7.48;7 59 (28. M Bp@alplriy; 97.6%81 ( 1H, dd, J
7.009-7.19 (5H, m, 7.52 (1H d, J 8.8 H
4 . : 15(15b) SI NEO ---y---... 11100CH COZEt 11
CDCl Sy 124 (13 . —72Hz) 43(3HdJ—6

6 _ NMI?TiCDC ) 94( 5 2 %8 (7H g %o-
87-2. 94 (2H 8. 02-3. 09 (g}d1H£ (910- 2 r3) B8 (1H2J'ULJ Zaa(A
3.78 (3H, s), |43 J = =12 2fn), 47 (T dd 207 36754 B H )T 315357
dd, J(— 8.5, 2. 9@(1+ ’”m% gdgT w’f%e”f*i@ BHT . 15
Me0O. | . T n—urm-l 1H-NI\/R (Cn(“|73\ 5:1 401 (6Hk §)1
(3H, d, |f4 62 1c dZWz o 2o 00525837 M,‘i) %‘é }H
3124 3. éh

m, 3.53-3.63 . 67- 3|43 4B, 2ﬂ§| 234 (ﬁﬁ t(J?:Hs IlH),
4.93-5.03 (1H) .r 7/4\(6 78 (437151‘1@ gg%‘gvl %10?2@8&74%4 GH,m)
16(16a) |041 ON (A m&-f %Jﬁ ' mz 30
.4861(18Hd=rﬂ)68H21) 65-1.69 (2H, 73
38 (2H M, 371378(1H m), 381(3H,

1t'll‘-iNMFiz DC 6%‘97%31‘1'& —L’Y"G’Hz)“'1 3'61%06 H’m 'f 8’(1H 'fsr/
(| BHs. 0115%5 (1H, 006.85(1HL Gy, { Ad-$, 2 i), 7 gl(H,Q 9

3214, 16 (W, . 4597, 551} %ba) puity: ime? [
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37148(1H m), 1.50-1.59
V25 Hz), 277 (1H, ¢, J =
, 6.0 Hz), 3.61 (1H, dd, J
td J=28.1,3.1 Hz), 7.20
Hz). :

"H-NMR (CDCh) &: 0.95 (3H.t, J = 7.3 R z)
(1H, m), 1.61-1.68 (2H, m), 2.5 (

4.4 Hz), 3.12-3.16 (1H, m), 3.2
=11.5, 3.0 Hz), 472 (1H, t, J = 73Hz)
(1H, dd, J = 9.6, 3.1 Hz), 7.47 (1H, dd, J

4(4c)-19 "H-NMR (CDCly) 8: 0.92 (3H, t, J = 7.1 Hz), 1.31-1.39 (1H, m), 1.34 (3H, t.
. 1.42-1.52 (1H, m), 1.53-1.62 (1H, m), 1.71-1.80 (1H, m), 2.52
4. 25Hz) 2.76 (1H, t, J = 48Hz) 3.13-3.17 (1H, m), 3.23
5, 6.0 Hz), 3.62 (1H, dd, J = 11.5, 3.0 Hz), 4.27 (2H, g, J =
1H,-dd, J = 7.1, 6.3 Hz), 6.28 (1H, d, J = 16.0 Hz), 6.98 (1H,

Hz), 7.19 (1H, dd, J = 9.6, 2.8 Hz), 7.53 (1H, dd, J = 8.7, 5.5
| Mz), 7.99 (1H, d, J = 16.0 Hz). - _

CO,Et )
4(4a)- "H-NMR (CDCl3) 5: 0.97 (3H,t, J=7.3
20 (1H, m), 1.72-1.80 (1H, m), 1.94 (1H, d, J

(1H, m), 7.15 (1H, d, /= 7.3 Hz), 7.23 (1
7.3 Hz). Optical purity: 90%ee

Hz), 1.39-1.59 (2H, m), 1.
= 3.7 Hz), 2.42 (3H, s), 5.
H, t, J = 7.6 Hz), 7.38 (1H,
OH

Br

4(4b)-20 "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).
.| 275 (1H,t, J = 4.6 Hz), 3.11-3.15 (1H, m), 3.27 (1H, dd. J = 11.5, 6.0 Hz),
M 3.57 (1H, dd, J = 11.5, 3.2 Hz), 4.85 (1H, t, J = 6.2 Hz), 7.15 (1H, d, J = 6.0
o o | Hz), 7.22 (1H, t, J = 7.3 Hz), 7.28 (1H, t, J = 8.0 Hz).




OH MeO COREt 1H NMR (CDCI3) 6: 1.10 (6H, s), 1.25 (3H, t, J = 7.2 Hz), 1.43
(3H d, J =6.4 H),1.65-1.68 (2H, n), 2.50-2.64 (6H, n), 2.68 (1H, dd. J =
11.7, 4.1 Hz), 2.95 (2H, t, J = 8.0 Hz), 3.06 (2H, dd, J = 14.6, 6.8 Hz),
3. 25- 3 33 (2H ), 3.70-3.75 (1H m), 876 (3H 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 Hz), 7.09-7. 3(2H m, 713718(2H m, 7.33 (1H d, J= 8.5

Hz) . 997366166y —101—Meo O | o7 -
M. 4) 0374474 2(66H7 “(nB1) 11,59(555%;‘55%35 ﬁ'@tkéﬂ, 3,’g'd A 53 ABBSED (1H,
n, 3.65-3.71(1H, 77 (3H, Hz$)273mH@9r462m 3877(-1b4d97- 1]5H§0 n ,
6.67- 6.72 (1Hi, 1H, §f2.27%0 %g %%%H @%P‘% jﬁih 36]
17(17a) |1101 | -(1PO!'|J€€E cFH Ein ki 6H, s),
1.34 (3H, t, J . .45 (3H, d, J= 167(2H d, J=5.9
Hz), 2.48-2.65 (4H, .69 (1H, dd, J= 11._7, 4 Hz), 3.02-3.09 (2H|m,
3. 28- 3. 3542, ) l‘hl,NMR)(chﬁ)&ﬁbee( @ g, JS=)7,5 iy, 208138 1HR, |, 1a3xse7 1
Hz), 4.43 (1H, g 481 @H. m). 188 19, B 9HEY0;5.16 (183n)(TIR7 0, J =
8.3 Hz),| 7.08- .2@*7‘% O-(-SPiEH ) OPticp P 3% ' 4 J= 16.1 Hz).
17(17b) [11101 CCREt |11 11-1-NWVR (CDCI3) 5: 1.09-1.10| (6H,
nm, 1.2 (3H, 1.43 (3H, d, J = 6.3 Hz), 1.66 (2H, d, P =
5.9 Hz),| 2.48- .68 (1H, dd, J = 11.6, OHz) 2.88-3.09
(4H, m ,[2Gw6- THNSR ALt , , d, J
=7.2 HY), 4.1 . |3, 16@17,052+(mH255d1H dd. £= aoaom?zm?m%f( 1H, d,
_ - 46 H 310316(1H m)é27 1H, dd, J = 11.5, 6.0 Hz}, 3.59 (1H, dd, J
J =6.8 HZ)1 *=11.5, 30Hz) 4.75-4.82 (1H, m) 7.03 (1H, td,.J = 8.0, 1.8 Hz), 7.25-7.33
o (2H, m). _
Br
F.
4(4c)-21 "H-NMR (CDCl3) 8: 0.83 (3H, t, J=7.3 Hz), 1.34-1.39 (1H, m), 1.35 (3H, t,
J=7.3 Hz), 1.44-1.51 (1H, m), 1.53-1.64 (1H, m), 1.73-1.82 (1H, m), 2.53
(1H, dd, J = 5.0, 2.8 Hz), 2.75 (1H, t, J = 4.6 Hz), 3.11-3.15 (1H, m), 3.23
o ™~T (1H, dd, J = 11.0, 6.0 Hz), 3.60 (1H, dd, J = 11.0, 3.0 Hz), 4.28 (2H, q, J =
0 7.3 Hz), 4.72 (1H, dd, J = 8.0, 4.8 Hz), 6.52 (1H, d, J = 160Hz)700705
‘ (1H, m), 7.27-7.35 (2H, m), 7.82 (1H, d J=16.0 Hz).
CO,Et .
4(43)-22 "H-NMR (CDCl,) b: 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), 7.14 (1H, d, J = 7.8 Hz), 7.34 (1H, s), 7.41 (1H, d, J = 7.8 Hz). Optical
OH purity: 92.7%ee
Br
4(4b)-22 "H-NMR (CDCls) 8: 0.93 (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),
274 (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=7.8,46Hz) 714 (1H,d, J
O/\((]) =7.8Hz),7.33 (2H,d, J= 8.3 H). .
Br
[0066]

[Table 22]

4(4c)-22 "H-NMR (CDCl;) 6: 0.91 (3H, t, J = 7.3 Hz), 1.31-1.39 (1H, m) 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, J = 4.6 Hz), 3.10-
/\4 3.14 (1H, m), 3.22 (1H, dd, J = 11.5, 6.0 Hz), 3.56 (1H, dd, J = 11.5, 3.2
Hz), 4.27 (2H, q, J = 7.1 Hz), 4.69 (1H, dd, J = 8.0, 53Hz)632 H,
: z), 7.35 (

J=156Hz), 7.20 (1H, d, J=7.8Hz), 7.34 (1H,d, J=7.8 Hz
s). 8.08 (1H, d, J= 15.6 Hz).

COzEt




17(17c) OOMe N OH H CO2H 011 11-1-NMVR (CDCI3) 5:1.40-1.48 (9H, m),
1.98-2.11 (2H, n), 2.39-2.60 (3H, nm), 2.60-2.70 (2H, m), 2.89-3.14 (6H ),
3.49-3.59 (1H, n), 3.63-3.69 (1H, m, 3.78 (3H, s), 4.23- 4.30 (1H ),
5.00-5.10 (1H, m), 6.74-6.78 (1H, m), $;87- 6.92 (1H, n), 7.08-7.17 (5H,
m. 18(18a) O H OH | COREt 011 'H-NWR (CDCI3) 5: 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 nm, 1.77-1.87
(1H, m, %ag?g 2 65 (4H n) 27 %1%05%%133 :(3H11 6 4?%37 2343@011 32H1)1
2H, m, 3.71 7) ,
E1.5 -4.60 (1H, d, -‘.csLl ), 217 (l‘rlz);n’)f? 11?;% rg)or’?ﬁi),o lcall3-7. 17
(2H, m,| 7.27-7. 7.3>Duritvz9@7°(efH m, 7.41- 7 44 (1H, m., 7.54 (1H,
d, J = 7.6 H) OHH, d, J £ 15.9 Hz). 18(18b) 1101 N OH H CREt {41
' H NMVR (|CDCI 3) t, J = 7.3 Hz), 1.10 (6H, s), 1.24 (3H, t|, J =
7.1 Hz),| 1.61- . 1.75-1.85 (1H, m), 2.49-2.65 (6H m, 2.69 (1H,
dd, J11.6, 4.G H@}:Haz 90- = 3.08 (4H, 1), 3.26-3.33 (2H, ), 3.72-3.78 (1H,
m, 4.14 483 7.3 Hz), 4 erQNIMRJ(EDcuﬂmpgdzlqzt] @9Hz§)1®9ﬂ1’@}1ﬁnﬁ 1]5(%-]_{61/.24
(7H, m,| 7.39 d, J = 7.3, g l—ﬁ %ﬁg 54 % 75 (IH. .9 45 HIVR
(cDal 3) |5: 0. 6 Hon, 123 412%?3 o N s
1.87-2.07 (4H, O4279067 (41799 (Hyy. J=2.880-739 U8, t(J&HBHm 3 52-3.69 |(2H,
nm, 4.13-4.25 g), 4.78-4.89 (1H, m, 7.09-7.26 (8H, n). 100 19([19a)
110 OH CC -

4(4c)-23 ) "H-NMR (CDCls) &: 0.93 (3H, t, J = 7.
1.38-1.44 (1H, m), 1.45-1.64 (2H, m), 1.

5.0, 2.8 Hz), 2.74 (1H, t, J = 4.6 Hz), 3.
11.

1 Hz), 1.34 (3H, t, J = 7.3 H2),
73-1.82 (1H, m), 2.52 (1H, dd, J
= 10-3.14 (1H, m), 3.23 (1H, dd., J
=11.0, 6.0 Hz), 3.54 (1H, dd, J = 11.0, 3.2 Hz), 3.87 (3H, s), 4.27 (2H, q,
J =73 Hz), 4.75 (1H, dd, J = 8.5, 4.4 Hz), 6.57 (1H, d, J = 16.0 Hz),
6.85 (1H, d, J= 8.3 Hz), 7.13 (1H, d, J = 8.0 Hz), 7.32 (1H, t, J = 8.0 Hz),
7.89 (1H, d, J = 16.0 Hz).

CO,Et

4(4a)-24 . "H-NMR (CDCly) 8: 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 = 4.1 Hz), 5.01-5.05 (1H, m),
7.10 (1H, dd, J = 8.7, 2.8 Hz); 743 (1H,d, J = 8.7 Hz), 7.55 (1H, d, J =
2.8 Hz). Optical purity: 93.7%ee

Cl

4(ab)-24 "H-NMR (CDCl) 5: 0.85 (3H, t, J = 7.2 Hz), 1.36-1.48 (1H, m), 1.50-1.58
(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, m), 3.26 (1H, dd, J = 11.5, 6.0 Hz), 3.61 (1H, dd, J = 11.5.
ol 2.9 Hz), 4.73 (1H, dd, J = 7.2, 4.9 Hz), 7.10 (1H, dd, J = 8.3, 2.0 Hz),
o/\(/ 7.43 (1H, s), 7.45 (1H, t, J = 2.6 Hz).

[0067]

[Table 23]
4(4c)-24 "H-NMR (CDCl3) 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 = 1.0, 2.8 Hz), 4.27 (2H. q, J = 7.1 Hz),
N o™~ 471 (1H, dd, J = 8.0, 4.8 Hz), 6.30
dJ

| =

2.
I 0 1H, d, J=16.0 Hz), 7.24 (1H, d, J—
= 2.3 Hz),7.46 (1H, s), 7.47 (1H =10.5Hz),8.00 (1H, d, J= 16.0 Hz).

CO,Et
4(4a)- 'H-NMR (CDCl,) 8: 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



11-1-NVR (CDCI3) 6: 1.11 (6H, s), 1.35 (3H, t, J = 7.2 Hz), 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, ),
2.71 (1H, dd, J= 11.6, 4.0 Hz), 3.02-3.09 (2H, n), 3.34-3.41 (2H, M,
3.72-3.78 (1H, nm), 4.27 (2H, g, J= 7.%gHz), 4.80 (1H, g, J= 6.3 Hz), 6.34

(1H d, J=15.9 Hz), 7.08-7.18 (4H n), 7.23-7.26 (1H m, 7.34 (1H d,

J=8.3 Hz), 7.89 (1H, d, J= 15.9 Hz) 19( 19b) 101 OH COREt O ' H NMR

( CDC13) 94% Q (6H,_s), 1.25 ( “IM_H(C% GJogo 1 44 (3Hﬁ E@@J— Hz)
1.67 (2H;% J= 6.0 Hz), 2.21 ( ; 1—%} 2.70
(1H, dd Hz), 2.9 62«T§9§4§3(326§+§1Hr§ :Bﬁd Qi}i)zamr(,mad 33-3.39
(2H, m 3. 71 . .14 te), 4JE(17, 99 J Hi7. 48&2)7/752(1_HLHM 8332 6. 4
Hz). 6.93 (11 @M), 1"(9“7* ‘ié BERP 7R (M 850859 [ Tabl e 37]
19(19¢c) | ---- F~p, OH COPH|ii k. 1HNVR (CDCI3) 5: 1.28 (3H, s), 1.30

(3H, s) [ 4@c#ET
nG.)9 2H. % 22| .
3.43 (1H, dd,| J=
Hz), 6.92 (1H
7.17-7.21 (2H

*473-=2. 557 wpé}ﬁbﬁg)pmgj (3;{&4#(»2(3&214335 mgtgagzﬁz)(1$| =
13HH, r ns)|)4e 1 n%g 1 2!—(6%}‘,117@8122 (14, 4id 0 1y
SREE L Yt B el
@.796H. 440G 7(?15!—«»  Hzn §.32 (1H, 4. 2= 160 1&57ﬁ52(HH dnr)=
20a) Iel |GAFBCHEN 4= STERTAR (HODAT] et I 15360 ¢

: (6 S
J 144(3HdJ—64Hz) 1.67-(2H, d, J= 6.0 Hz
2.19- 2,22 (3H

1.26 (3H t, 7.0
r m. 2. 898 74 (I9 MR( Dm?; 02- 3 10 %%Hg ,Xn‘?g 533@‘?’2}17@ (2H,
m, 3.7148377) (1H m), 4.15 (2H, 4 > m Hz) ,
i n‘) 6. 56 (lH, d (71 83(111, 9%50 ),777( Gx 1(? cal lty 9 b) OH

CCREt [4. 'H 13) 6: 1.]10 (6H, s), 1.25 (3H, t, J= 7.2 Hz), 1.44
3H, d, |J = 6 .53-1.61(2H, nm), 1.65-1.74 (4H m), 2.17-2.19 (3H,

6.03-6. 11 (1H
( ),

m, 2.33 (2 3Bz 7.1Hz), 2./50-2.65 (6H, M), 270(1H, dd, J= 11.7, 3.9
Hz

), 3.02- 3.10C(2H mn). 3.33-3 40 (2H _m) 3H§1 7“3%%1'33 n._4 1% 2H, q,
J:72H% 476( H g, J= 6.4 s%ﬂﬁﬁ, 5 S5 @) 18 (5H,
m. 20(26%) Ik H O 1H NNH ChGhs skoaaakoaéde%naﬁwm1.&6H, s) .
144 (3 0 D ABAg A 1. 50-|1./66.0 FAH, 29, . 1= Bz, PH7.8@HIS 6. 3 Hz) |
2.05-2.15 (2 216 X®BH, s)|, 2.47-2.67 (6H, n), 2.90-2.95 (1H, M),
3.02-3. 11 (2H CB.18-3.22 (1H ), 3.45-3.49 (1H, n), 3.90-3.94 (1H n),
4. 71 (1H, q, £16 3 HZ) 6. 88 (11H d J=80Hz) 7 07-7 17 (':;H,
21(21a) |64 H-NFR (CDCIy) 6: 0.87 (3H, 1, J 7.2 Hiz), 1.34-1.38 (1H, ), 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
o o Hz), 4.63 (1H. dd, J = 8.6, 4.0 Hz), 6.16 (1H, d, J = 16.6 Hz), 7.29 (1H, 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).
Cl
CO,Et
[0068]
[Table 24]
4(4a)-27 'H-NMR (CDCl3) &6: 1.48 (3H, d, J =6.3 Hz), 5.29 (1H, q, J = 6.3 Hz), 7.29
(1H,t, J=77 Hz),7.39 (1H,dd, J=7.7, 1.4 Hz), 7.52 (1H, dd, /= 7.7, 1.4
OH Hz). Optical purity: 93.8%ee
Br
- Cl
4(4b)-27 . "H-NMR (CDCl,) 8: 1.43 (3H, d, J = 6.4 Hz), 2.57 (1H, dd, J = 4.9, 2.6 Hz),
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/\<1 3.61(1H,dd. J=11.5,2.9Hz), 4.94 (1H,q, J=6.4 H2), 7.29 (1H, 1, J=7.8
0] Hz), 7.39 (1H, dd, J=7.8,1.6 Hz), 742 (1H,dd, J= 7.8, 1.6 Hz). .
Br
. Cl




M H O+ COREt .. lH-NIIVR'(CDCIS) 5: 091 (3H, t, J=7.4 Hz), 1.10 (6H, s),
1.30-1.37 (44, 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 (2Hgom), 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, 7.14717(2H r‘r) 725729(2H m, 7.37 (1H t, J =
6.9 Hz) 743 (1H d 1 =7 4 kg c|\1 1—17AI—I7\ 911(5l1-ld,
J.= 16. 0*¢%5" | 101 b1(21b) 0\1(1 'ﬂﬁ 2P ggfpcﬁﬁﬁebf ﬁg&zzféﬁ,ﬁ 2il3="6.9
Hz), 1.10 (6H 02 3H, H. &, &= 14, 56.3Hz) ;353](“-8&--1- 43, (H, d.J43- 1.61
(2H, m| 1.65} (2H m, 1 g mljj" Hz? ‘g‘"?. '53 ?ng H, t%s 38 (1H,
dd, J =|11.5,| 4.1 Hi), 2.90-3 %250;42 'ég’é‘é‘é Bt
3.24-3.82 (2H W, 3HeB. 77 14 (2H, q, J = 7. 3 Hz), 4.57
(1H, dd 4(‘38)-28 o. 3, 3 7 HL TH- NMF&J D 15) & . ), 1.95-1785 { 3
Hz) . Et 21(21 (1H, m), 1.93 (1H, d, J = 3.7 Hz), 2.24 (3H, 5), 490-4 95(1H m), 7.20 (1H,
F d, /= 10.5 Hz), 7.33 (1H, d, J = 6.9 Hz). Optical purity: 86.6%ee
OH
Br
4(4b)-28 H-NMR (CDCl,) 5: 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, m),
F. K 3.28 (1H, dd, J = 11.0, 6.0 Hz), 3.59 (1H, dd, J = 11.5, 3.2 Hz), 4.61 (1H, t,
o O | J=62H2),7.11 (1H,d,J=10.5Hz), 7.34 (1H,d, J = 6.9 Hz).
Br
4(4c)-28 TH-NMR (CDCls) 5: 0.91 (3H, t, J= 7.3 Hz), 1.34 (3H, t, J = 7.1 Hz), 1.61-
: 1.72 (1H, m), 1.72-1.84 (1H, m), 2.27 (3H, s), 2.52 (1H, dd, J = 4.8, 2.5
F K Hz), 2.76 (1H, t, J = 4.6 Hz), 3.12-3.17 (1H, m), 3.24 (1H. dd, J = 11.0, 6.0
O O | H2).3.60 (1H, dd, J=11.2,3.0 Hz), 4.27 (2H, q, J = 7.1 Hz), 4.62 (1H, t. J
= 6.4 Hz), 6.27 (1H, d, J = 15.8 Hz), 7.11 (1H, d, J = 10.5 Hz), 7.38 (1H, d,
J=7.3Hz), 7.98 (1H, d, J = 15.8 Hz).
CO,Et
4(4a)-29 TH-NMR (CDCl,) 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, g, J = 7.1 Hz), 5.28-5.33 (1H, m), 6.81 (1H,
OH dd, J=7.9, 1.6 Hz), 7.20 (1H, dd, J = 7.9, 1.6 Hz) 728(1HtJ 7.9 Hz).
Optical purity: 92.7%ee
Br
\/O
[006%]
[Table 25]
4(4b)- "H-NMR (CDCl) 5: 1.43 (3H, d, J= 6.3 Hz), 1.48 (3H. t, J= 7.0 Fiz), 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), 410(2H, Q. 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 Hz).
\/O
4(4c)-29 | "H-NMR (CDCly) 6: 1.35 (3H, t, J= 7.1 Hz), 1.46 (6H, d, J = 6.3 Hz), 1.47
(BH, t, 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,
@ 3.4 Hz), 4.07-4.12 (2H, m), 4.27 (2H, g, J = 7.1 Hz), 4.89 (1H,.q. /= 6.3
Hz), 6.58 (1H, d, J = 16.0 Hz), 6.83 (1H, d, J = 8.0 Hz), 7.14 (1H, d, J =
o ]\ 8.0 Hz), 7.31 (1H, t, J= 8.0 Hz), 7.89 (1H, d, J = 16.0 Hz).
~ CO,Et _ : _
4(4a)- TH-NMR (CDCly) &: 1.38 (3H, d, J = 5.7 Hz), 1.35 (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), 7.19 (1H, dd, J = 7.8,
B 1.6 Hz), 7.27 (1H, t, J = 7.8 Hz). Optical purity: 92.7%ee :
r
\(O




"HHNMR (CDCI3) 6: 0.84 (3H, t, J = 7.3 Hz), 1.05-1.15 1 (1H, m,
1.16-1.25 (1H, nm, 1.35-1.38 (6H, m, 1.64-1.72 (1H, nm, 1.91-2.03 (3H, m,
2.46-2.57 (3H, m, 2.62 (2H . ----yN, dd, J = 14.9, 9.7 Hz),
2.95-3. 11 (6H, n), 3.57-3.68 (2H 0 s0m, 4.14-4.20 (1H, m, 4.86-4.95
(1H, m, 7.10-7.23 (9H, CH n . CO2H [0083] [Table 38] 22(22a) IP
_____ y ?
4(ab)- TH-NMR (CDCly) 5 1.39 (6H, d, J = 6.3 Hz), 1.43 (3H, d, J = 6.3 Hz),
30 2.56 (1H, dd, J = 5.2, 2.3 Hz), 2.75-2.78 (1H, m), 3.13-3.16 (1H, m), 3.32
~o (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, q, J = 6.3 Hz), 6.82 (1H, dd, J = 7.9, 1.3 Hz), 7.10 (1H, dd,
Br J=7.9,1.3 Hz), 7.26 (1H, t, J = 7.9 Hz).
\ro
4(4c)-30 TH-NMR (CDCl,) 6: 1.34 (3H, t, J = 7.1 Hz), 1.37 (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
o1 Hz), 2.74-2.77 (1H, m), 3.11-3.15 (1H, m), 3.27 (1H, dd, J = 10.9, 5.7
o 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, q, 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 = 8.0 Hz), 7.87 (1H. d, J
\r COQEt =16.0 HZ).
4(4a)- TH-NMR (CDCly) 6. 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 (CDCls) 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),
' Y 3.30 (1H, dd, J = 11.5, 6.0 Hz), 3.60 (1H, dd, J = 11.5, 3.2 Hz), 4.79 (1H,
O | q.J=6.6Hz), 7.15(1H,d, J= 10.1 Hz), 7.33 (1H, d, J = 7.3 Hz).
Br _ '
4(4c)-31 TH-NMR (CDCly) 0: 1.34 (3H, t, J = 7.1 Hz), 1.42 (3H, d, J = 6.6 Hz), 2.27
F (3H, s), 2.54 (1H, dd, J = 5.2, 2.8 Hz), 2.76-2.78 (1H, m), 3.13-3.17 (1H,
o m), 3.27 (1H, dd, J = 11.2, 6.0 Hz), 3.60 (1H, dd, J = 11.2, 3.2 Hz), 4.27
o (2H, q, J = 7.1 Hz), 4.84 (1H, q, J = 66Hz)627(HdJ=15.8Hz),
J\ 7.14 (1H, d, J = 10.3 Hz), 7.38 (1H, d, J = 8.0 Hz), 7.95 (1H, d, J = 15.8
Hz).
CO.Et
[00701]
[Table 26]
4(4a)- "H-NMR (CDChy) &: 1.45 (3H, d, J = 6.3 Hz), 2.01 (1H, d, J = 3.4 Hz),
32 = 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: 83.0%ee
_ F Br
4(4b)- . TH-NMR (CDCh) 6 1.40 (3H, d, J = 6.4 Hz), 2.57 (1H, dd, J = 5.0, 2.8
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/\<(1) 6.0 Hz), 3.62 (1H, dd, J = 11.2, 3.0 Hz), 4.80 (1H, q, J = 6.4 Hz), 7.32-
7.38 (2H, m).
F Br
4{4c)-32 "H-NMR (CDCls) 0. 1.34 (6H, t, J = 7.1 Hz), 1.42 (6H., d, J = 6.4 Hz), 2.55
F A~ (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 0 (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, g, J = 6.4 Hz), 6.26 (1H, d, J = 15.8 Hz), 7.30-7.35
F L (2H, m), 7.91 (1H, d, J = 15.8 Hz).
CO,Et
4(4a)- "H-NMR (CDCl;) 6. 1.49 (3H, @, 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 tJ=7.9Hz), 7.51 (1H. dd, J = 7.9, 1.4 Hz). Optical purity: 94.6%ee
Br
FYO
F




OH CO2Et

2.50-2. 64 (4H,

79 (1H, q, 3

[T 'H—NIVR(CDCIS) 6: 1.12 (6H, d, J =5.7 Hz), 1.34 (3H t, J =
1.42 (3H, d, J =6.4 Hz), 1.68 (2H, d, J = 6.3 Hz), 2.26 (3H, 5s),
m, 2.72 (1H, dd, J= 11.5, 4.0 Hz), 3.06 (2H, dd, J = 14.6,
3.32-3.39 (2H, m, 3.73-3.78q11H, m, 4.27 (2H, q, J = 7.2 Hz),
= 6.4 Hz), 6.28 (1H, d, J = 16.0 Hz), 7.10-7.17 (5H, m, 7.38
J=7.4 H), 7.96 (1H, d,-../ = 16.0 Hz). 22(22b) 11101
- OH-COREt |11 ' 11 !\II\ID{(‘I'Y“)E{ X-H‘ Q(el-L ( (3H,
4 ).’ ' = :
347 42] (34 65~ 1. 68l THh k) 2ol LA s 2 B oA GH, ™) |
2 (1H . 85- 0 (2H7Hz)368(162!d3/=01852'2’H,z ;24 l—8q2/5-63H2)96g31H, n,
4 (1H  my 3,71 3.77 (I T 14‘;;‘@372127116 104 =6A D489 (11H,
’-6.97(F , 704708(1H 7.09-7.17 (4H, m. 22(220)
. CO2HIII H—I\I\/R(CDCI3)6140143(9H,rr),1 96- 2. 08 (2H,
i TSy 22 48 2Hm iR c@cr’)‘é P, T A Tas Brao Fs da Atk M)
13" (6H 3, %6 6 (|Lkh, dar) ﬁﬂ HJ=§) oo Brida2dn(1H,
-4.97 (1 . 9%o( 1H, 535253”*—"" !gzg-ﬁc) 5 1H11é:,3-2\]"2t4-273.4 Hz) ,
B J =71 3 (1 35 (1K, d.J=16.3 H
14 (4H > 23(23a) UHIE J= 73.3 HZ), 7.08- 1H mh 737( tJJJ. zﬂ.@'{ COZEt
: £ O (1H,dd, J = 7.7, 1.4 Hz), 7.78 ( 1HdJ 16.3 Hz).
N CO,Et
F.
4(4a) "H-NMR (CDCls) o: 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),
Y 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
Br
4(ab)- "H-NMR (CDCls) &: 1.33 (6H, d, J = 6.4 Hz), 1.42 (3H, d, J = 6.3 H2),
34 o) 2.57 (1H, dd, J = 5.0, 2.8 Hz), 2.78 (1H, t, J = 4.6 Hz), 3.13-3.17 (1H, m),
01 1531 (1H dd. y= 110 6.0 Hz), 3.62 (1H, dd, J = 11.2, 3.0 Hz), 4.49-4.58
0
(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 "H-NMR (CDCl,) &: 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 =
\( \(:g'\ 4.6 Hz), 313318(1H m), 3.29 (1H, dd, J = 11.5, 6.0 Hz), 3.62 (1H,
dd, J=11.2, 3.0 Hz), 4.26 (2H, q, J = 7.1 Hz), 4.57-4.66 (1H, m), 4.88
(1H, q, J = 6.5 Hz), 6.25 (1H, d, J = 15.8 Hz), 6.79 (1H, dd, J = 8.7, 2.8
Hz), 7.01 (1H, d, J = 2.8 Hz), 7.51 (1H, d, J = 87Hz) 7.98 (1H, d, J=
COZEt 15.8 Hz).
4(ab)- "H-NMR (CDCl;) 6: 0.99 (3H, t, J = 7.8 Hz), 1.62-1.81 (2H, m), 2.53-
35 ' 2.59 (1H, m), 2.75-2.82 (1H, m), 3.12-3.18 (1H, m), 3.29 (1H, dd, J =
F : 11.2, 5.7 Hz), 3.62 (1H, dd, J = 11532Hz)459-469(1H m), 6.83-
0/\/(1) 6.90 (1H, m), 7.17-7.22 (1H, m), 7.44-7.50 (1H, m).
. Br
4(4c)-35 "H-NMR (CDCH,) &: 0.83 (3H, t. J = 8.9 Hz), 1.35 (3H, t, J = 7.1 Ha),
. 1.62-1.87 (2H, m), 2.48-2.58 (1H, m), 2.72-2.84 (1H, m), 3.10-3.31 .
(2H, m), 3.53-3.70 (1H, m), 4.27 (2H, q, J = 7.1 Hz), 4.66 (1H, t, J =
0/\/(|) 6.2 Hz), 6.28 (1H, d, J = 15.6 Hz), 6.93-7.04 (1H, m), 7.15-7.24 (1H,
. m), 7.49-7.60 (1H, m), 7.99 (1H, d, J = 15.6 Hz).
CO,Et
4@by- "H-NMR (CDCl,) &: 0.99 (3H, t, J = 7.5 Hz), 1.65-1.80 (2H, m), 2.54-
35 2.58 (1H, m), 2.76 (1H, t, J = 4.6 Hz), 3.10-3.18 (1H, m), 3.26-3.32
(1H, m), 3.60 (1H, dd, J = 11.2, 3.0 Hz), 4.70-4.76 (1H, m), 7.01-7.07
0/\/(\) (1H. m), 7.23-7.35 (2H, m).
Br
F



NVR (CDCI3) 6: 1.10 (6H, s), 1.26 (3H, t, J = 7.3 Hz), 1.38 (3H, d, J

41 ' H

= 6.3 Hz), 1.67 (2H, d, J = 6.3 Hz), 2.23 (3H, s), 2.43-2.72 (9H, m,
3.03-3.08 (2H, m), 3.25-3.34 (2H, 1), 3.71-3.78 (1H, n), 4.12-4.17 (2H 1,
4.63-4.70 (1H, n), 5.93-5.98 (1H, m), ® 60 (1H, d, J= 15.5 Hz), 7.02-7.18
(6H, n). 102 23(23b) FS N H OH CO2Et |11 'HNWVR (CDCI3) 6: 1.10 (6H, s),
1,24-1,27 (3H m. 1,39 (3H d J =63 H) 1.53-1.61 (2H m, 1.65- 1,73
(4H, m 222 233 (2H’ D Igb 9 93 (R(H =171 Fz)y A0 (1K,
dd, J=13 5 05 (24, 00 T %ﬁzs%mm?%zkﬁtéﬂ éz.am ,
3.71-3. 7 2 4114 (ZHg <1H4n)§4zz7ga_amr« )38 m%&-st)z;:% X E%ﬂ
d, J=7.4 [ (1H, d° J= 10 { F_? %%d(é Z ,
. ' *'N OH H CIBFP%% m ? 1T'4559 37

(9H, m, 1 . 73 (2H, n) 1, 88 1, 91 (2H m, 2.15-| 2.23
(4H, m, 10— B 2B 6t 3501 3. 11
(3H, m, 3 (36, sH2p 323(6+1m)32*5t@7 § i) 1pa- 7. 26mpa 81 ( LH
nm, 4.69 - 33?% J%‘l’m) 178 l:)-d7d3 %CQ??‘HZ)GGSQQH(‘YHM&Z J=
10. 3 Hz) 3 1% COREt 111 " H NVR
(CDCl 3) R @mm%‘ o'@é!sH s gty g =789 Hz)
1.64-1. 1 Jx@aqg il %53498213§f3&f§4 éifuﬁﬁrﬁlH dd,
J = 12.0

3.73-3.7 h?ﬂ% éz )J(nH %szé)ﬂd%f%ac%% ﬁé:%ﬁzém 6. 49
(1H, d, B¢ Chin), 80 PG UEkESH. J = 7.4 Hz). 7.[37
(1H, t, Jr 16.0 Hz).

[0072]

[Table 28]
4(4b)-37 1H-NMR-(CDCI;;) 5: 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, = 7.3, 5.0 Hz), 6.80-6.84
Y
o (1H, m), 7.06-7.11 (1H, m), 7.26-7.32 (1H, m).

Br

OMe

4(4c)-37 _ "H-NMR (CDCly) 0: 0.96 (3H, t. J = 7.4 Hz), 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
/1 (1H, dd, J = 11.5, 5.7 Hz), 3.55 (1H, dd, J = 11.2, 3.2 Hz), 3.87 (3H. s),
0N 4.27 (2H, q, J = 7.4 Hz), 4.63-4.68 (1H, m), 6.56 (1H, d, J = 16.0 Hz), 6.85
o (1H, d, J = 8.0 Hz), 7.12 (1H, d, J = 6.9 Hz), 7.33 (1H, t, J = 8.0 Hz), 7.90

| (1H,d, J = 16.0 Hz).

OMe

CO,Et

4(4b)-38 - "H-NMR (CDCls) &: 1.00 (3H, t, J = 7.3 Hz), 1.63-1.82 (2H, m), 2.42 (3H, s),

2.53-2.57 (1H, m), 2.75 (1H, t, J = 4.6 Hz), 3.11-3.16 (1H, m), 3.29 (1H, dd,
8

J=11.5,57 Hz), 3.58 (1H, dd, J = 11.5, 3.2 Hz), 4.78 (1H, g, J = 7.8 Hz).
N Y 7.15 (1H, d, J = 7.8 Hz), 7.19-7.32 (2H, m).

Br

4(40)38 "H-NMR (CDCl) 5 0.93 (3H, §, J= 7.3 Fiz), 1.35 (3H. L 7= 7.1 Fiz)_ 1.60-
1.71 (1H, m), 1.71-1.83 (1H, m), 2.32 (3H, 8), 2.47-2.52 (1H, m), 2.71-2.75
(1H, m), 3.08-3.13 (1H, m), 3.18 (1H, dd, J = 11.5, 6.0 Hz), 3.52 (1H, dd, J
0/\/4) = 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), 7.4 (1H, d, J = 7.3 Hz), 7.21-7.28 (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 (CDCly) & 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 0] |94, /=115 6.0 Ha), 361 (1H, dd, J = 11.5, 2 8Hz)402(1HtJ 6.0
O | Hz).7.30 (1H, dd, J = 11.0, 8.3 Hz), 7.36 (1H, dd, J = 9.6, 7.3 Hz).




[0084] [Table 39] 24(24b) 1111101 OH 0 CCREt 11-1-NMVR (CDCI3) 6:1.10 (6H,
s), 1.24 (3H, t, J = 7.1Hz), 1.40 (3H, d, J = 6.3 Hz), 1.65-1.69 (2H, ),
2.21 (3H, d, J= 1.7 Hz), 2.51-2.63 (6H, m), 2.70 (1H dd, J=11.7, 4.3 Hz),
2.93 (2H, t, J=7.7 Hz), 3.03-3.08 (2H93n), 3.28-3.35 (2H, n), 3.72-3.76
(1H ™, 4.13 (2H, q, J=7.1 Hz), 4.64 (1H q, J=6.3 Hz), 7.01-7.04 (1H m,

~TPRPOQO WO WNO NNNT WG

707717(5H rr) 24(24c) *IP JONI ) H,,---1F. -, 1, ORHOH ' HNWR
(CDhCl 3) 34Tl MR(%D R0 G = o ey T34 1\50} .
(2 m 3= 17 ebe ym) S B e e b T et dH m.
2.86-2. /\2<98 (‘é 212‘?1@61-”3”‘ :222(B'Hdd r?}& 523*9‘) $HH.dd,
J=10. 3, . @1r , 667 @H JgPE G LESIRRE ) (o1
m, 7.1] . 5-7. 40 1110104 NC
| COREt b 11 6H ) 1 35 (3H t, J = 7.1Hz), 1.43 (3H d,
=6.5 Hr M~ [24RMR 2080 o 4 aH 7= €6 A s 08T (e, 2832574 /3
1H, dd, )((P'Eg'nb 2,75k, 80 Jrel ). 91,2 3]84HH2))3 2731—1314 J(—]Jg; .?dd’
=10. 0, g‘.%z g 2880 a). (1H MM 4,28
2H, q. 53’ gﬁi}@%‘” 8?(1H d, 3 = 15.5 k),

10-7- i " U 1‘[ )

1 o d A 559)

97 (1f NG e AT R By 1A 6H
). 1.2% b EBH* i3S 66 T )2 211Hz55271<2H7®J§Wz> "

49-2. 5% 42‘; o) o d?ﬁ_lifeo?jg 1oLy T&73 08 (2] 93-

03 (2H, g é 79.7, 4.3 Hz), 3.35|(1H,
d, J=9|7, 5. (1H n, 4 14 (2H g, J=7.1 Hz), 4.79 (1H q,
=6.5 Hzy, 7. I1I-T7. 13 (AH nj, [TI5=-7- X7 (2R, 745 (1H—5), 7.52 (1H,
d, J=8.3, 1.4 Hz), 7.57(1K d, J= 8.3 Hz). 103 25(25¢) NC O N H OH CCRH

"HNVR (CDC)3) 6:1.41 (3H, s), 1.43 (3H, s), 1.46 (3H, d, J = 6.3 Hz),

97 (2H,[dd/3V= 13.7, 6.0 Hz), 2.04(1H, dd, J= 13.7, 5.7 HZ), 2.39-2.47
oH, r’r), 2.54-2.66 (3H, m), 2.95- 3.14 (6H n), 3.54-3.60 (1H, n

3.65-3.69 (1H {(TAklA.218- 4. 18 (lH m, 5.01-5.08 (1H, rr), .09-7.14 (4H,
n-), 7_334(4!7} 36 (lH, . 7. 44- 7. "\'@Ppla)ﬁ’)°972~’6'§t26ag4 Hz), 164178 2H m), 2.54-2 57
41 (H, m), 2.74-2.77 {1H, m), 3.09-3.16 (1H, m)327(1H dd, J=11.5, 4.9
o/\/] Hz), 3.58 (1H, dd, J = 11.5, 3.4 Hz), 4.64-4.68 (1H, m), 7.32 (1H, dd, J =
O | 86, 1.7 Hz), 7.39 (1H, d, J = 8.0 Hz), 7.52-7.55 (1H, m).
Cl Br )
4(4c¢c)- H-NMR (CDCls) 6: 0.80 (3H, t, J = 7.3 Hz), 1.34 (3H, t, J= 7.1 H2), 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),
O/\/‘ 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 = 15.8
i | 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 (CDCly) &: 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), 7.34-7.41 (2H, m).
o N\
0
Br
: (o]
4(4c)- TH:NMR (CDCh) &: 0.94 (3H, t, J = 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 = 7.0 Hz), 4.51-4.57 (1H, m), 6.15 (1H, d, J = 16.5 Hz), 7.30 (1H, d, J =
o 7.3 Hz), 7.35 (1H, d, J= 7.3 Hz), 742 (1H, d, J=7.3 Hz), 7.77 (1H, d, J =
I 16.5 Hz).
Cl ’
CO,Et
4(4b)- v 'H-NMR (CDCly) &: 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 Hz), 7.51-7.54
CLd |3




11-1-NWVR (CDCI3) 5:1.11(6H, s),1.34 (3H t, J = 7.1Hz), *|P 1.41(3H, d,

J=6.3 H), 1.66-1.71 (2H, n), 2.51-2.64 (4H, m, 2.73 (1H, dd, J =
12.0, 4.0 Hz), 3.04-3.08 (2H, m, 3.33- Sil 3.40 (2H m, 3.72-3.77 (1H
m, 4.27 (2H, q, J = 7.1 Hz), OH 4929 (1H, q, J=6.3 Hz), 6.25 (1H, d,
J= 15.5 Hz), 7.10-7.13 | (2H, m), 7.14-7.18 (2H, n), 7.29-7.35 (2H, m,
7.91 (1H, d, J COREt = 14.9 Hz). 26(26b) "H- NVR (CDCI 3) 6:1.11(6H,
— =AY .
s), 1.2543Ht JV_ 3 M) TR NWR (cDCh) 5 023:0.30 (1. m) 647050 @A, m), 0.60-0.67 (1H,
43 v m), 1.17-1.24 (1H, m), 1.35 (3H, t, J = 7.2 Hz), 2.61 (1H, dd, J = 4.9, 2.6
Hz), 2.76-2.78 (1H, m), 3.11-3.15 (1H, m), 3.39 (1H, dd, J = 11.5, 5.2 Hz),
e 3.60 (1H, dd, J = 11.5, 3.4 Hz), 4.20-4.26 (1H, m), 4.27 (2H,.q, J = 7.3 Hz)..
o 6.34 (1H, d, J = 15.5 Hz), 7.28-7.33 (1H, m), 7.37-7.42 (1H, m), 7.48 (1H, d,
| J=6.3Hz), 7.56 (1H, d, J = 6.9 Hz), 8.14 (1H, d, J = 15.5 Hz). -
CO,Et .
4(4b)- "H-NMR (CDCF) 5: 0.40-0.63 (4H, m), 1.16-1.25 (1H, m), 2.52 (iH, dd, J =
a4 4.9, 2.6 Hz), 2.73-2.75 (1H, m), 3.10-3.14 (1H, m), 3.34 (1H, dd, J = 11.2,
6.0 Hz), 3.52 (1H, dd, J = 11.2, 3.4 Hz), 4.45 (1H, d, J = 7.4 Hz), 7.14 (1H,
o’\((\3 td, J=7.7, 1.5 Hz), 7.32-7.36 (1H, m), 7.50-7.54 (2H, m).
Br
[0074]
[Table 30]
4(dc)-44 "H-NMR (CDCly) 3: 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, J = 4.9, 2.6
Hz), 2.74 (1H, t, J = 4.6 Hz), 3.13-3.17 (1H, m), 3.34 (1H, dd, J = 115,
o\ 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). _
CO,Et : _
4(4b)- = "H-NMR (CDCly) 0 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,
dd, J=11.5, 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).

4(4c)-45 "H-NMR (CDCls) &: 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
(1.0H, m), 3.06 (0.5H, s), 3.11-3.15 (0.5H, m), 3.32 (0.5H, dd, J = 11.2,
6.0 Hz), 3.38(0.5H, dd, J = 11.5, 4.6 Hz), 3.49 (0.5H, dd, J = 10.9, 34
Hz), 3.56 (0.5H, dd, J = 11.5, 3.4 Hz), 4.28 (2.0H, g, 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).

‘H-NMR (CDCl3) 5: 1.50-1.54 (3.0H, m), 2.51 (3.0H, s), 2.54 (0.5H, dd, J
=4.9,2.6 Hz), 2.58 (0.5H, dd, J=4.9, 2.6 Hz), 2.28-2.29 (1.0H, m), 3.11-
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
= 6.9 Hz), 6.89 (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).

4(4b)-
46

4(40)-46 "H-NMR (CDCl,) 5: 1.32-1.36 (3.0H, m), 1.51-1.55 (3.0H, m), 2.39 (3.0H,

5), 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 H2), 333 (05H dd, J = 115, 4.6 Hz), 3.48-3.52 (1.0H, m), 4.27

(2.0H, q, J = 7.3 Hz), 4.99 (0.5H, g, 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 (CDCl) 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=8.0Hz), 7.50 (1.0H, d, J = 8.0 Hz).

Br




O 1.40 (3H, d, J = 6.3 Hz),

(1H, m,

J =71

dd, J = 11.5, 8.0 Hz), 7.

(1H m.
(1H, dd,

2.41-2. 4
2.97-3.0
10. 9,

- CO2Et

12

J

26(26¢)
4. 13.7,

.,
[Table 31]

Hz) ,

1.64-1.71 (2H, m,
(1H dd, J = 11.5, 4.0 Hz), 2.
3.29 (1H, dd, J = 9.7, 4.6
4.14 (2H, q,

85-2.95 (2H, m,

Hz) ,

3. 04-.

2.50-2.64 (6H,

Hz)
m,

m,
* OH 3.09 (2H, m,
3.33 (1H, dd, J = 9.7, 5 7 Hz),

954. 68 (1H, g, J

2.72

3.72-3.76
6.95 (1H,
7.21-7.25

6.3 H),
'3.06-3. 14 (2H, M,

6.3
10-7.13 (2H m), 7.14-7.18 (2H,
11-1-NVR (CDC)3) 6: 1.40-1.44 (9H, m),
2.03 (1H, dd, J = 13.7, 5.7 Hz),
M. 2.53-2.67 (3H, n), 2. 88-2.94 (1H,
3.49-3.56 (1H, m,

4(4)47

Cl

e

o)

CO,Et

"H-NMR (CDCh) 0. 1.34 (3.0H, t, J = 7.1 Hz), 1.52-1.58 (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), 2.72-2.75
(1.0H, m}, 3.05-3.13 (1.0H, m), 3.30 (0.5H, dd, J = 10.9, 5.7 Hz), 3.35
(0.5H, dd, J = 10.9, 4.6 Hz), 3.44 (0.5H, dd, J = 11.5, 3.4 Hz), 3.52 (0.5H,
dd, J ="11.5, 3.4 Hz), 4.27 (2.0H, q, J = 7.1 Hz), 5.27-5.33 (1.0H, m),
6.21 (1.0H, d, J = 16.0 Hz), 7.19-7.23 (1.0H, m), 7.37 (1.0H, d, J = 8.0
Hz), 7.43 (1.0H, d, J = 7.4 Hz), 8.52-8.57 (1.0H, m).

4(4b)-
48

TH-NMR (CDCl,) 5 1.60 (3.0H, t, J = 7.4 Hz), 2.53 (0.5H, dd, J= 4.8, 2.5
Hz), 2.66 (0.5H, dd, J = 5.0, 2.8 Hz), 2.78 (1.0H, q, J = 4.7 Hz), 3.10-3.18
(1.0H, m), 3.33-3.43 (1.0H, m), 3.54 (0.5H, dd, J = 11.0, 3.7 Hz), 3.62
(0.5H, dd, J = 11.5, 3.7 Hz), 5.04-5.12 (1.0H, m), 6.97-7.04 (1.0H, m),
7.28-7.33 (1.0H, m).

4(4c)-48

"H-NMR (CDCl,) 6 1.34 (3.0H, 1, J = 7.2 Hz), 1.54-1.59 (3.0H, m), 2.51
(0.5H, dd, J = 5.2, 2.9 Hz), 2.68 (0.5H, dd, J = 5.2, 2.3 Hz), 2.75 (1.0H, q,
J = 4.6 Hz), 3.06-3.10 (0.5H, m), 3.11-3.15 (0.5H, m), 3.30-3.38 (1.0H,
m), 3.52 (0.5H, dd, J = 11.2, 3.2 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 = 155
Hz), 7.07-7.12 (1.0H, m), 7.28-7.32 (1.0H, m), 8.33-8.37 (1.0H, m).

4(4c)49

TH-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), 3.58-3.64
(tH, m), 4.114.18 (2H, m), 4.70-4.77 (1H, m),-5.96-6.02 (1H, m), 6.58-
6.62 (1H, m), 7.16 (1H, dd, J = 11.5, 7.7 Hz), 7.22 (1H, dd, J = 11.5, 9.2
Hz).

4(4c)-50

TH-NMR (CDCl) 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
(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), 7.18-7.31 (1H, m).

4(4c)-51

"H-NMR (CDCh) 0. 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, m), 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), 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),

7.19 (1H, s), 7.28 (1H, d, J = 8.3 Hz)’

4(4c)-52

COOEt

"H-NMR (CDClhy) 6. 1.27 (3H, t, J = 7.2
2.46-2.53 (3H, m)256(2HtJ=61H
(1H, m), 3.18-3.24 (1H, m), 3.54-3.61 (1
477 (1H, q, J = 6.1 Hz), 6.05 (1H, dt, J =
15.6 Hz), 6.94 (1H, dd, J = 10.3, 5.7 Hz), 7.
7.32-7.40 (1H, m).

142 (3H, d, J = 6.1 Hz),
73-2.80 (1H, m), 3.09-3.17
4.14 (2H, q, J = 7.2 H),
5.6 Hz), 6.73 (1H, d, J =
7 (1H, dd, J = 10.3, 2.8 Hz),

Hz
z),

2),
2.
. m),
15.6,
07

[0076]

3.62 (1H, dd,

1.97

m,
J



.18 (1H, n), 4.91-4.97 (1H,
-7.15(6K, m). OCRH  [0085] [Table 40] 27(27a)
COZEt 11-1-NVR (CDCI3) 6:1.12 (6H, s), 1.34 (3H,
d, J =6.5 Hz), 1.8% (2H, d, J = 6.3 Hz), 2.50-2.65 (4H,

J=11.7, 4.3 Hz), 3.07 (2H, dd, J = 15.2, 7.2 Hz),
3.74-3.79 (1H, ), 4.27 (2H, q, J = 7.1 Hz), 4.80 (1H,

7.07-7.13

m, 6.99 (1H, dd, J=
1 10
t, J

o

w3~ R

w
(ST
1

6. 75-

~WwWo—~N—0 w
= Q.OO@(D'
IT
m

3

30

6.48 (1H,

s = -
)_3\1

J—166H2), 6.80 (1H, m,

0 (1H, d,

J=16.6 Ha).

27(27b) 0 N H OH

o

A~ G D4 H

' f?‘&”“!%é&%’ R

LN T d'7:/j*69'4‘7y
BB o T
110 35%3 DEH, dqjd-np 2:5}3;4464(2H7q

55 aséx IS L svsl%’(ﬁfé ) %JH%

(1H.4id, 1/58 IlsHHz) d,
(2H, ny, 7.14- 7 18 (2H rr) 27(27c)

)
12 (1H,
2 Hz),
213-3. 77
ZI (1H,

4(4c)-54

"H-NMR (CDCly) 6: 1.26 (3H, t, J = 7.1 Hz), 1.42 (3H, d, J = 6.4 Hz),.
2.33 (3H, s), 2.42-2.56 (5H, m), 2.76 (1H, t, J = 3.9 Hz), 3.09-3.18
(1H, m), 3.22 (1H, dd, J = 10.8, 6.6 Hz), 3.58 (1H. dd, J = 10.8, 2.3
Hz), 4.14 (2H, q, J= 7.1 Hz), 4.77 (1H, q, J = 6.4 Hz), 5.99 (1H, dt, J =
15.4, 7.0 Hz), 6.72 (1H, d, J = 15.4 Hz), 7.03 (2H, d, J = 4.6 Hz), 7.20
(1H, s).

4(4c)-55

"H-NMR (CDCl3) o: 1.26 (3H, t, J = 7.1 Hz), 1.42 (3H. d, J = 6.3 Hz),
2.29 (3H, s), 2.47-2.52 (2H, m), 2.55-2.60 (1H, m), 2.73-2.75 (1H, m),
2.99 (1H, dd, J = 7.2, 1.4 Hz), 3.09-3.18 (2H, m), 3.40 (1H, dd, J =
13.7, 6.3 Hz), 3.52 (1H, d, J = 8.0 Hz), 4.10 (2H, g, J = 7.1 Hz), 4.76
(1H, q, J = 6.3 Hz), 5.33-5.39 (1H, m), 5.63-5.68 (1H, m), 7.08 (1H, d,
J=7.4Hz), 7.157.20 (1H, m), 7.33 (1H, d, J = 7.4 Hz).

4(4c)-56

"H-NMR (CDCly) 6. 1.23 (3H, t, J Hz), 143 (3H, d, J = 6.0 Hz),
2.49-2.53 (2H, m), 2.59 (1H, dd, J = 14.4, 71 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, q. J = 6.0 Hz), 5.45-5.53 (1H, m), 5.63-5.70 (1H, m), 6.95 (1H, 1,
J = 9.9 Hz), 7.20-7.25 (2H, m).

7.5
14.

4(4c)-57

TH-NMR (CDCl;) &: 1.27 (3H, t, J = 6.2 Hz), 1.44 (3H, d, J = 6.4 Hz),
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, 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
(1H, d, J = 15.6 Hz), 7.47 (2H, br s), 7.68 (1H, s).

4(4C)-58

TH-NMR (CDClh) 8. 1.26 (3H, t, J = 7.1
1.41 (3H, d, J = 6.7 Hz), 2.43-2.55 (4H
3.10-3.19 (2H, m), 3.22 (1H, dd, J = 6.2 Hz), 3.60 (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
(H, 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
(1H, d, J = 8.6 Hz).

Hz), 1.41 (3H, t, J = 7.1 Hz),
. m), 2.76 (1H, t, J = 4.6 Hz),
1.2,
). 4

[0077]

4(4c)-59

CO,Et

"H-NMR (CDCls) 8: 1.26 (3H, t, J = 7.0 Hz), 1.33 (6H, d, J = 6.0 Hz),
1.41 (3H, d, J = 6.4 Hz), 2.43-2.55 (4H, m), 2.76 (1H, t, J = 4.6 Hz),
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), 4.51-4.60 (1H, m), 4.76 (1H, g,
J=6.3Hz), 593 (1H, dt, J = 15.4, 6.5 Hz), 6.64 (1H, d, J = 15.4 Hz),
6.74 (1H, dd, J = 8.5, 2.8 Hz), 6.94 (1H, d, J = 2.8 Hz), 7.29 (1H, d, J =
8.5 Hz).

1.41



le NHOH CO2H .11 11-1-NVR (CDCI3) 6:1.23-1.26 (3H,
1.97-2.03 (1H, m, 2.03-2.09 (1H m), 2.35-2.48 (2H m, 2.53-2.68 (3H m,
2.91-3.15 (6H, m), 3.52-3.59 (1H, m, 3.67-3.74 (1H, m, 4.14-4.21(1H m,
4.94- 5.02 (1H, m, 6.67-6.72 (1H, m ,276.77-6.81(1H, 7.09-7.15 (6H, m.
104 28(28a) 1101 v OOH 1 COREt N H 11, 11-1-NMR (CDC13) 5:. 0.21-0.27 (1H,
m, 0.41-0.50 (2H, rr), 062068(1H m, 1.10 (6H, s), 1.18-1.28 (1H, m),
1. 33 ( 3ktaatizsJ - CHRAMRAEHCHTY 1 272 3RT 9T 272 Fiz)—1.30 13, d, ITF 6.9 ¥2),98- 2. 63
(3H, m, 2.70 .szsziﬂzy <2543mD24‘@5983%@H2735%‘3$(8* Ejvsé)@zms dd, J=
( 3%214%91 3 AT (1%71 iy é';é (1H,
7.

, 1.43 (6H, s),

3333

9.7, 5.7 Hz),

, J= 8|0 Hz), (3H kz) 5 1600, 184 7.08ldrl, acly = 1])23 3,0 =7410-7.12

OH, m) | 7.14-] ~'7z>3o (1H, ), 7.35-7.38 (1H M. 7.44 (1H,
9 Hz), 8.17 (1H, d, J = 16.0 Hz).

6.3 Hz),
) S\, - Et
4(4c)-61 'H-NMR (CDCls) &: 0.91 (3H, t, J = 7.3 Hz), 1.27 (3H, 1, J = 7.3 Hz),
1.58-1.80 (2H, m), 2.24 (3H, s), 2.75 (1H, t, J = 4.4 Hz), 3.09-3.19 (3H,
m), 3.58 (1H, dd, J = 10.8, 2.5 Hz), 4.15 (2H, q, J = 7.3 Hz), 4.51 (1H,
t,J = 6.4 Hz), 5.95 (1H, dt, J = 15.6, 6.4 Hz), 6.63 (1H, d, J = 15.6 Hz),
7.01 (1H, d, J = 11.0 Hz), 7.18 (1H, d, J = 7.8 Hz).

4(4c)-62 "H-NMR (CDCly) . 1.27 (3H, t, J = 7.1 Hz), 1.41 (3H, t, J =.6.9 Hz),
1.42 (3H, d, J = 6.3 Hz), 2.47-2.52 (3H, m), 2.56-2.60 (1H, m), 2.73
(1H, t, J = 4.6 Hz), 3.08-3.14 (2H, m), 3.18 (1H, dd, J = 11.2, 6.0 Hz),
3.47 (1H, dd, J = 11.2, 3.2 Hz), 4.01 (2H, q, J = 6.9 Hz), 4.15 (2H, q, J
=7.1Hz), 4.84 (1H, q, J = 6.3 Hz), 5.95 (1H, dt, J = 16.0, 6.6 Hz), 6.43
(1H, d, J = 16.0 Hz), .76 (1H, d. J = 8.0 Hz), 7.09 (1H, d, J = 8.0 Hz),
7.20 (1H, t, J = 8.0 Hz).

"H-NMR (CDCly) 0: 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, g, J = 7.0 Hz), 4.45-4.52 (1H, m),
4.83 (1H, q, J = 6.3 Hz), 5.91 (1H, dt, J = 16.0, 6.6 Hz), 6.40 (1H, d, J
=16.0 Hz), 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(4)-63

"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).

4(4c)-64

4(4c)-65 TH-NMR (CDCI3) &: 1.44 (3H, d, J = 6.4 Hz), 1.78-1.87 (2H, m), 2.24-

0N 2.41 (5H, m), 2.47-2.53 (1H, m), 2.73-2.77 (1H, m), 3.10-3.26 (3H, m),

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,
I J=6.9 Hz). '

C02Me

[0078]

_ [Takble 34]
4(4c)-66 1H-NMR (CDCI3) 3: 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),
0Ny " | 3.08-3.25 (3H, m), 3.52-3.70 (1H, m), 3.67 (3H, s), 4.75-4.86 (1H, m),
© 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]



111, 11-1-NMR (CDC13) 5: 0.25-0.30 (1H, n), 0.39-0.49 (2H, m, 0.59-0.64
(1H, m, 1.11 (6H, s), 1.20-1.26 (4H m), 1.65-1.71 (2H n), 2.50-2.65
(61-1, m), 2.70 (1H, dd, J = 11.5, 4.6 Hz), 2.94-3.09 (4H n), 3.34 (1H
dd, ..1 = 10.0, 5.7 Hz), 3.45 (1H, dd,98J = 10.0, 4.3 Hz), 3.71- 3.75 (1H,
m, 4.13 (2H, q, J= 7.3 Hz), 4.20 (1H d, J= 6.9 Hz), 7.10-7.13 (2H m,
7.14-7.18 (3H, m), 7.19- 7.23 (21-1, nm), 7.40-7.43 (1H . 28(28c)
1101 7 ,-y-, OHC®H II11l '1-1-NWR (CDCL3) 5: 0.03-0.09 (1H m, -

! g6 ?fﬁ? o, D FEPEENT () e Gl ot3etighaibe bt re") 7 1)

(1H, p&o‘lﬂrc%cﬁ%l(tzﬂrﬂrﬁegerﬁ:gé 2tc55t}§<2|'lst§r%< 2n88- 3r85déé&n%d §n02 3.11
, (5H m, 3.55-3.60 (1H, nm), 3.91 11- 4.18
7.09-7. 15}4(,35[1;1,1%) 1 ®Al8-4. 2404 2H, m,EgaIa@HsBBs(ﬂbl 68) . f89(219§)_aac¥

L TyAs OH COREt ' H- NMR (CDCL3) 6: 0.21-0.27 (1H, m), O.41-0.50
(2H, n) B DPIOBELH, shepd 0% (Bt r53d dul8id. 2de (dtbem of1(38 (3H, t,
J= 6.9 Hz), 1.66 (2H, d, J= 6.3 Hz), 2.48- 2.62 (4H, n), 2.71 (1H, dd, J =
11.5, 4. Caling 02230 ( 2H) mleBiB3hydebgddat Jong. 5nd4(9) FE$te3.44 (1H,
dd, J = 9.5 5.7 Hz), 3.73-3.78 (1H, n), 4.13 (1H, d, J = 8.6 Hz), 4.26
(2H, q, rydrpky%%ﬂ g ke Y PRPAUctE 9B, ateRy, 11abe- ¥ (ab, (2pg AYC)

7.1 H, AQ 7 27- 7.31 (1H, ), 7.37 (1H t, J= 7.4 Hz), 7.44 (1H
d, J= 1H, d, J=6.9 Hz), 8.17 (1H d, J = 16.0 Hz).

[ 0086] [Table 41] 29(29b) 40/  '1-1-NMR (CDC13) 6:0.25-0.30 (1H, ),
0.39- 0. 49

[0080]

[Table 35]

Example | Structure Data
No. ' '

15(15a) "H-NMR (CDCl;) 6: 1.10 (6H, 5), 1.33 (3H. t, J = 7.2
: , Hz), 144 (3H, d, J = 6.6 Hz), 1.66-1.69 (2H, m),
MeO 2.49-2.66 (5H, m), 2.72 (1H, dd, J = 11.7, 3.9 Hz),

0 N 3.06 (2H, dd, J = 14.9, 7.3 Hz), 3.37 (2H, d, J = 5.1

/\O?\H Hz), 3.72-3.78 (1H, m), 3.83 (3H, s), 4.25 (2H, q, 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) TH-NMR (CDCly) 5. 1.10 (6H, s), 124 (3H. &, J = 7.2
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),

_ - 2.87-2.94 (2H, m), 3.02-3.09 (2H, m), 3.28-3.37 (2H,

m), 3.71-3.77 (1H, m), 3.78 (3H, s), 4.13 (2H, q. J =
7.2 Hz), 471 (1H, q, J = 6.3 Hz), 6.74 (1H, dd, J =
8.5, 29 Hz), 6.99 (1H, d, J = 2.9 Hz), 705718(5H

TR (CDCly) 6. 1.41 (6H, 5), 146 (3H, d, J= 6.4
Hz), 1.96-2.10 (2H, m), 2.40-2.69 (8H, m), 2.95-3.14
(7H, m), 3.53-3.63 (1H, m), 3.67-3.73 (1H, m), 3.77

15(15¢)

MeO X/@
oY N (3H, s), 4.134.21 (1H, m), 4.93-5.03 (1H, m), 6.74-
on H 6.78 (1H, m), 6.80 (1H, s), 7.08-7.14 (BH, m).
CO,H
16(16a) "H-NMR (CDCly) 6: 1.10 (8H, 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
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,
2 dd, J = 16.0, 4.6 Hz).
16(16b) = "H-NMR (CDCl;) 6 1.10 (6H, s), 1.25 (3H, t, J = 7.2
//<\ / Hz), 143 (3H, d, J = 6.4 Hz), 1.65-1.68 (2H, m),
2.50-2.64 (6H, m), 2.68 (1H, dd, J = 11.7, 4.1 Hz),
O/Y\N 2.95 (2H, t, J = 8.0 Hz), 3.06 (2H, dd, J = 14.6, 6.8
on H Hz), 3.25-3.33 (2H, m), 3.70-2.75 (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).




(2H,

Hz),
(2H m,
-0. 08- 0.
(1H, m,

n,
(2H, d, J = 5.7 Hz),
2.94-3.08 (4H, m,
6.3 Hz),
7.10-7.12 (2H,

0. 59-

3. 74-

7. 40-

oW AR N

0.65 (1H, ),
2.54-2.62 (6H, m,
3.31 (1H, dd, J = o.
3.78 (1H, m,
V OFNi OH 41
(1H, m.

7.43 CO2Et

{111

1.09-1.11 (6H,

4.13 (2H, 9,

m, 1.19- 1.26 (4H,rn,
2.69 (1H, dd, J = 12.0, 4.0 rz)
5, 4.9 Hz), 3.41 (1H, dd, J= 9.5,
J= 7.3 Hz), 4.18 (1H, d, J=7.4
m, 7.14-7.17 (3H, n), 7.19-7.24
29(29¢) '1-1-NWR (CDOI3) 5

. 66

Vekied-)"',
. 14-

m—0-—31-0-38—V—
1.21 (

H

O N

H
MeO OH

CO,H

o i

TR Co0 844®+&N&F%)1%1a§39 80
7m(119|54.20q‘r62 ml.. 24 . (408n66|9iz3ﬂ')
(8H, m), 349360 (1H, m), 365371 (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)

"H-NMR (CDCls) 8: 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
H,q,J=7.1Hz), 483 (1H, q, J = 6.3 Hz), 6.53 (1H,d, J

t Hz), 6.83 (1H, d, J 3 Hz), 7.08-7.18 (5H, m),

(2
= 16. = 8.
7.29-7.35 (1H, m), 7.91 (1H, d, J = 16.1 Hz).

17(17b)

"H-NMR (CDCls) 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=8.0Hz), 7.05 (1H, d, J = 6.8 Hz), 7.09-7.23 (5H, m).

17(17¢)

"H-NMR (CDCl;) 5 1.40-1.48 (9H, 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 (S5H, m).

18(18a)

"H-NMR (CDCly) 6: 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-
3.11 (2H, m), 3.28-3.36 (2H, m), 3.71-3.78 (1H, m), 4.26
(2H, q, J=7.1 Hz), 4.55-4.60 (1H, m), 6.32 (1H, d, J = 15.9
Hz), 7.08-7.13 (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 (CDCly) 6: 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), 4.49 (1H, dd, J = 7.9, 5.0 Hz), 7.10-
7.24 (TH, m), 7.39 (1H, dd, J = 7.3, 2.2 Hz).

18(18¢)

COH

"H-NMR (CDCly) 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), 7.08-7.26 (8H, m).




2.01(1H, dd, J = 13.5, 6.9 Hz), 2.11(1H, dd, J = le O Nl OH 13.5, 6.0
Hz), 2.39-2.46 (1H, m, 2.49-2.58 (2H m), :
2.62-2.68(2H ), 2. 97- 3. 13(6H, n) , 3. 79- 4. 08 (3H, M), 4.16-4.23 (1H m,
1 7.08-7.21 (8H, ). CO?H  105080(30a) 1101 /-,..1/"... OH CCRE
"H-NMR (CDCI3) 6: 1.11 (6H, s), 1.24-1.28 (3H, n), 1.35-1.40 (3H m,
1.66-1.71 (2H ), 2.44-2.64 (8H ), 270275(1H rr) 304308(21-1,

m, 3.3 =335 (2H—m)- ’271-v 77 (1H rﬁ A - - 71
(i B806 o1 (1 rr) ,. ey T R dn I
30( 30b) 2.0 Hz), 2.50-2.65 (4H, m), 2.71 (1H, dd, J = 1.6, 4.0 Hz),

3.02-3.09 (2H, m), 3.34-3.41 (2H, m), 3.72-3.78 (1H, m),
427 (2H,q. J=7.1 Hz), 480 (1H, q, J = 6.3 Hz), 6.34 (1H,
d, J = 15.8 Hz), 7.08-7.18 (4H, m), 7.23-7.26 (1H, m), 7.34

coza (1H, d, J = 8.3 Hz), 7.89 (1H. d, J = 15.9 Hz).

15(196) "H-NMR (CDCl) 3 1.10 (6H. 5}, 1.25 (3H, . J = 7.0 Fiz),
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, m), 2.70 (1H, dd, J = 11.5,
4.1 Hz), 2.90-2.94 (2H, m), 3.03-3.08 (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]
T9(190) ' "H-NMR (CDCl) 5: 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),
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
F
: CO,H "

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).

" 20(20a) | "H-NMR (CDCl;) 8. 1.10 (6H, s), 1.26 (3H, t, J = 7.0 Hz),
1.44 (3H, d, J = 6.4 Hz), 1.67 (2H, d, J = 6.0 Hz), 2.1%-
X/@ 222 (3H, m), 2.37-2.74 (9H, m), 3.02-3.10 (2H, m),
3.32-3.39 (2H, m), 3.71-3.77 (1H, m), 4.15 (2H, q, J =
7.0 Hz), 4.78 (1H, g, J = 6.4 Hz), 6.03-6.11 (1H, m), 6.56
F (1H, d, J = 15.6 Hz), 7.08-7.19 (6H, m).

CO,Et

20(20b) "H-NMR (CDCly) 5. 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
(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, m).

CO,Et
20(20c) "H-NMR (CDCl3) 0. 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

F =6.3 Hz), 6.88 (1H, d, J = 8.0 Hz), 7.07-7.17 (5H, m).
CO,H

21(21a) - "H-NMR (CDCly) &: 0.91 (3H, t, J = 7.4 Hz), 1.10 (6H, s),

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
/Y\ (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), 7.08-7.12 (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 = 74

2 Hz), 7.54 (1H.d, J=7.4 Hz), 8.11 (1H, d, J = 16.0 Hz).




"H NMR (CDC13) 6: 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 ) 2.49- 1101 (..N 2.64 (6H m), 2.72 (1H, dd, J = 12.0, 4.0 Hz),
3.03- 3.09 (2H, n), 3.25-3.31 (2H, mM108.71-3.76 (1H, n, H OH 4.13 (2H,
q, J = 7.3 Hz), 4.64 (1H, g, 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) . COREL 30(30c¢)
21(21bY N 7 "H-NMR (CDCl,) &: 0.92 (3H, t, J= 6.9 Hz), 1.10 (6H, s),
124 (3H, t, J = 7.1 Hz), 1.33-1.43 (2H, m), 1.48-1.61
(2H, m), 1.65-1.68 (2H, m), 1.75-1.82 (1H, m), 2.50-2.64
(6H, m), 2.68 (1H, dd, J = 11.5, 4.1 Hz), 2.90-3.00 (2H,
| = O/\l/\” m), 3T))2-3.08 (2H, m), 3.24-3.32 (2H, ri)) 3.71-3.77 (1H,
= OH m), 4.14 (2H, q, J = 7.3 Hz), 4.57 (1H, dd, J = 8.3, 3.7
Hz), 7.09-7.24 (7H, m), 7.39 (1H, d, J = 7.3 Hz).
CO,Et
21(21¢) ' "H-NMR (CDCl;) 6: 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
\ﬂ (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,
O/Y\,')‘, m), 4.14-4.20 (1H, :1)) 4.86-4. 95((1H )) 7.10-7.23 EQH,
OH m).
CO,H
[0083]
[Table 38]

22(22a) "H-NMR (CDCl) 0: 1.12 (6H. d, J = 5.7 Hz), 1.34
(3H, tJ 7.2 Hz), 1.42 (3H, d, J = 6.4 Hz), 1.68 (2H,
= 6.3 Hz), 2.26 (3H, s), 2.50-2.64 (4H, m), 2.72
F , dd, J = 11.5, 4.0 Hz), 3.06 (2H, dd, J = 14.6, 7.2
N 3.3
_ : H 7.

dJ

(1H,

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).

CO,Et

22(22b) ‘H-NMR (CDCls) 8. 1.10 (6H, s), 1.22-1.27 (3H, m),

. 1.38-1.42 (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,

F m), 3.02-3.08 (2H, m), 3.25-3.29 (1H, m), 3.30-3.34
YN

(1H, m), 3.74-3.77 (1H, m), 4.10-4.16 (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).

CO,Et
22(22¢) "H-NMR (CDCl;) 0. 1.40-1.43 (9H, m), 1.96-2.05
O (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 3.66 (1H, m), 3.61-3.66 (1H, m), 4.18-4.24 (1H, m),
O/\l/\ﬁ 4.90-4.97 (1H, m), 6.91 (1H, d, J = 10.3 Hz), 6.99
OH (1H, d, J = 7.4 Hz), 7.09-7.14 (4H, m).
CO,H
23(23a) "H-NMR (CDCly) & 1.10 (6H, 5), 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 (3H, s), 2.43-2.72 (9H, m), 3.03-3.08 (2H,
NN m), 3.25-3.34 (2H, m), 3.71-3.78 (1H, m), 4.12-4.17
An H (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).

CO,Et




"H-NVR (CDCI3) 6: 1.34 (3H, d, J = 6.3 Hz), 1.37-
1.59-1.73 (2H, m,

m,
(D OH 2.86-2.91 (1H, m103.05-3.11 (3H,
11.5, 6.3 Hz),
6.89 (1H, m,

1. 48-
2.17-
m, o
11.5, 7.2 Hz
(1H, q, J =

(62

1.55 (2H, m),
2.23 (1H,

)
6.

m, 2.30- 2.38 (2H,

3.44 (1H, dd, J =
3 Hz), 6.85-

1]
1.96 (2H, d, J = 6.3 Hz),
2.48-2.56 (1H, m,
n,
4.28-4.34 (1H,
7.11-7.17 (5H, m..

m,

23(23b)

OH

CO,Et

'H-NMR (CDCl3) 6: 1.10 (6H, s), 1.24-1.27 (3H, m),
1.39 (3H, d, J = 6.3 Hz), 1.53-1.61 (2H, m), 1.65-
1.73 (4H, m), 2.21 (3H, s), 2.33 (2H, t, J = 7.4 Hz),
2.51-2.63 (6H, m), 2.70 (1H, dd, J = 12.0, 4.0 Hz),
3.05 (2H, dd, J = 14.9, 7.4 Hz), 3.24-3.31 (2H, m),
3.71-3.77 (1H, m), 4.10-4.14 (2H, m), 4.64 (1H, q, J
=6.1Hz), 691 (1H,d, J = 74 Hz), 7.05 (1H, d, J =
10.9 Hz), 7.08-7.13 (2H, m), 7.14-7.18 (2H, m).

23(23c)

F O/Y\N
oH M

CO,H

3

"H-NMR (CDCly) 6. 1.32-1.37 (9H, m), 1.44-1.53
(2H, m), 1.60-1.73 (2H, m), 1.88-1.91 (2H, m), 2.15-
2.23 (4H, m), 2.28-2.40 (2H, m), 2.45-2.63 (4H, m),
2.83-2.87 (1H, m), 3.01-3.11 (3H, m), 3.29 (1H, dd, J
= 10.9, 8.6 Hz), 3.51-3.56 (1H, m), 4.25-4.31 (1H,
m), 4.69 (1H, g, J = 6.3 Hz), 6.88 (1H, d, J = 8.0 Hz),
6.99 (1H, d, J = 10.3 Hz), 7.10-7.17 (4H, m).

24(24a)

OH
7

CO,Et

"H-NMR (CDCls) 0: 1.17 (6H, s, 1.34 (3H, , J = 7.3
Hz), 1.41 (3H, d, J = 6.3 Hz), 1.64-1.71 (2H, m), 2.24
(3H, d, J = 2.3 Hz), 2.49-2.64 (4H, m), 2.71 (1H, dd,
J = 12.0, 4.0 Hz), 3.05 (2H, dd, J = 14.9, 6.9 Hz),
3.31-3.36 (2H. m), 3.73-3.77 (1H, m), 4.27 (2H, q, J
= 7.3 Hz), 468 (1H, q, J = 6.3 Hz), 6.49 (1H, d, J =
16.0 Hz), 7.10-7.17 (4H, m), 7.21 (1H. d, J = 7.4 Hz),
7.37 (1H,t, J = 7.4 Hz), 7.80 (1H, d, J = 16.0 Hz).

[0084]

[Table 39]

24(24b)

OH

CO,Et

TH-NMR (CDCly) &: 1.10 (6H, s), 1.24 (3H, t, J = 7.1 Hz),
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, m), 2.70 (1H, dd, J = 11.7, 4.3 Hz),
2.93 (2H, t, J = 7.7 Hz), 3.03-3.08 (2H, m), 3.28-3.35 (2H,
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).

24(24c)

NANT s &
S

OH

/Q/{o“ﬁ

CO.H

"H-NMR (CDCl) &. 1.30 (3H, s), 1.31 (3H, s), 1.30 (3H, d, J
= 6.5 Hz), 1.85-1.91 (2H, m), 2.18 (3H, d, J = 1.7 Hz), 2.48-
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
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), 7.15-7.18 (2H, m).

25(25a)

CO,Et

TH-NMR (CDCly) 6: 1.1 (6H, s), 1.35 (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
(2H, dd, J = 14.9, 7.4 Hz), 3.34 (1H, dd, J = 10.0, 4.0 Hz),
3.39 (1H, dd, J = 10.0, 5.0 Hz), 3.72-3.76 (1H, m), 4.28 (2H,
q.J=7.1Hz), 484 (1H, q, J=6.5 Hz), 6.36 (1H, d, J = 15.5
Hz), 7.10-7.13 (2H, m), 7.14-7.18 (2H, m), 7.62-7.66 (2H,
m), 7.78 (1H, s), 7.97 (1H, d, J = 15.5 Hz).

25(25b)

NC I

CO,E

TH-NMR (CDCly) &: 1.1 (6H, s), 1.25 (3H, t, J = 7.1 Hz),
1.43 (3H, d, J = 6.5 Hz), 1.65-1.70 (2H, m), 2.48-2.57 (2H,
m). 2.58-2.64 (4H, m), 2.71 (1H, dd, J = 11.5, 4.0 Hz), 2.93-
3.03 (2H, m), 3.03-3.08 (2H, m), 3.29 (1H, dd, J = 9.7, 4.3
Hz), 3.35 (1H, dd, J = 8.7, 5.7 Hz), 3.71-3.75 (1H, m), 4.14
(2H, q, J = 7.1 Hz), 478 (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). ‘

.1.46 (6H m,

2.58-2.66 (3H,
3.32 (1H, dd, J.

CO2H




[0087] Example 31 3-{2-[ (1R -1-{[(2R) - 3-1[ 1- (2, 3- D hydro- 1H i nden- 2-
y1) - 2- met hyl pr opan- 2-yl ] am nol - 2- hydr oxypr opyl ] oxyl et hyl ] -

3-fl uorophenyl | propanoic acid and 3-12-[(1S)-1-{[(2R)- 3-

{[1-(2, 3-di hydro- 1Hi nden- 2-y1) - 2- met b9 pr opan- 2-yl ] am no} -

2- hydr oxypr opyl ] oxyl et hy1] - 3-f | uor ophenyl | propanoi ¢ acid" (31c) Et hyl
3-[2-(1- { [(2R) 3- {[1 (2 3-di hydro 1H i nden- 2-

y1) - 2- metipsbpropan=—2=ytamnot=2-hydr -”HYN‘MR‘(UdIJ&J’I‘MI(ﬁ-f gm SR 9, 146 GHaT] |
3-fl uorophenyl ] pr opa oate (%%EJ:@O D56.8mD| 17 whideh -hadsbesroebtaikned in
Exanpl e [31( 31b) a m xgyr 'Y I%%’SE fm> 2.54-2.66 (3H, m), 2.95-

t et rahydr of ur n% anoIOHV\éter X E};ﬁ: %? 9 ) 3&&33&»«.% %3
aqueous |sodi um hydr oki de sol uti on (62 p56(1l{)m)2544m4291 m)and then stl rred at
roomtemeratiure for 4° Mours.  After n:m ralization by adding 1 N_aqueous

hydr ogenli?:(ﬁsla) oride. solution (0. I ﬁwﬁéc?ﬁ‘ii@}]ﬂswg@%” f3ﬂ)apj1gzg4 W«t h

et hyl acet ate.FT e drgani ¢c\a s 1HM:chIl Qa)twrated;atmtznen and |dri ed
over anhydrous es‘? sl fate. The 7 (ot it @d apf £ 7.1

reduced pressuFe. e rggl due was pur ? e,d*7ﬁy7 gf{ Gzﬂggasgﬁf’m)@%l—(éﬁ(@
SCI ENTI FI C CQ. . Jeda@l umtm chr onat ogr &gty (di chI or onet hane/ met hanol| =

20/ 1) t o=¢JbevE] 53 m.J of 3T (Z-{ (IR { (M\R)R-(dac{lsi &2 @8-s), 1.25 3H, t, J = 7.3 Hz),
di hydro-{1H i nden- 2-yl) - 2- met hyl pr'g TRPIHzR 1.64-1.71 (2H, m), 2.50-2.64 (BH,
hydr oxypr opy! | oo hen/L"L Ehdhfa&“@i 15@‘1"&21"%‘3\&5@&8 iy, yield

469 and 44 ng -{2-] ,.]LS')-l-{[(ZR) 39.7, 5.7 Hz), 3.72-3.76 (1H, m), 4.14 (2H, q, J = 7.1 Hz),
),

{[1- (2, 3- di hydFo-TH) nden- 2-y1) - 2- et 1??3{#@&@@23 1] jﬂwo;gﬂ#z#f zamcI;Hz
olari

2- hydr oxyprapyl ] oxyl etbyl ] - 3-f | uor ophen nol c
yi el d 39%@eceach as a colorless aPp’lOtNEMR (sorb.s b:amo-e 44 ¢9m0ﬁ581j s7[(Fabd, @ =42] .

e L S B R S T L

(3H, t, |J =7 72 |(
30241 3.30 (1H, Hz31z1=1183w46> %anwnr ,m3.970H3¢.75 (1H,

L

-

M. 4.21-4.27| [2H n), 5.08 (1H, q, J|L 82723%H)705.15896)-31 (2H, m),
7.02-7.06 (1H m), 7.¢0M7.12 (2. 0H, m,714717(20Hn)721725
(1.0H m), 7.32- 7.35 (1.0H, n), 8.44 (1.0H d, J = 16.0 Hz). 31(31b) 11101
TN HOH COREt. |. 1HNWVR (CDCI3) 6:1.09-1.10 (6H, n), 1.24 (3H t, J = 7.1
Hz), .1.57 (3H d, J =6.3 Hz), 1.65-1.69 (2H, n), 2.51-2.63 (6H, m),
2.65-2. 700q0E3 ] n'), 3.03-3.10 (3H, m, 3.12-3.20 (1H, m, 3.28-3.31 (1H m,
3.43349(1H M, 3.71-3.77 (1H, n), 4.13 (2H, q, J = 7.1 Hz), 4.92-4.97
(1H, m, [T 494 ) 6 96 (1H, d 1= 74t 710719(1;|—|, n .
107 31(3 6‘7’73&1101 ..--y. OH CORH 41 A NessWELERH &1y M@gz 3)2 Jg?Hi 38
(6H, s), 1.50 J =6.3 ), Q4 bbzaﬂdw Eh):zié%u 1h|z )3 HZ.|05
(1H, dd,| J= 1B! N3 (1H, S50 B26E LAHY0 23 18- 2. 01
(1H m.| 3.01l3. 4Hbmn\‘);23* 36.3. 47 (202 %Eﬁ'z 2053 “(‘éjﬁ “,?2218011 4.16
(1H, m, 5.05 |J = 6.5 Hz), 6.76- ((181m51¢-7|71h')3}-| . OB-TA7 £B. 6HD ) .
31(31C) 11 1 COZEt (1H, d, 16.6 Hz)
27(27b) "H-NMR (CDCly) 6: 1.12 (6H, 5), 1.25 (3H, t, J = 7.1
_ X/@ Hz), 1.41 (3H, d, J = 6.3 Hz), 1.68 (2H, d, J = 6.6 Hz),
2.50-2.64 (6H, m), 2.72 (1H, dd, J = 12.0, 4.0 Hz),
F oﬁ/\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, g, J = 7.3 Hz),
4.75 (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¢c) "H-NMR (CDCly) o: 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,
X/@ m), 2.53-2.68 (3H, m), 2.91-3.15 (6H, m), 3.52-3.59
N (1H, m), 3.67-3.74 (1H, m), 4.14-4.21 (1H, m), 4.94-
H 5.02 (1H, m), 6.67-6.72 (1H, m), 6.77-6.81 (1H, m),

7.09-7.15 (6H, m).




=. . --"y". . OHOC®RHIII Anore polar:. 1H NVR (CDCI3) 5: 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, n), 2.87-2.95 (1H,
m, 2.99-3.15 (5H, m, 3.56-3.68 (1H 1M, 3.69-3.76 (1H, m), 4.15-4.22 (1H,
m, 5.32-5.42 (1H, m, 6.84-6.88 (1H, m, 6.94 (1H, d, J = 6.9 Hz),
7.08-7.16 (6H m). 32(32a) 10 0O1E1 OH CO2Et .. 11-1-NVR (CDCl 3) 6:

1. 08-1. ggﬁ n‘) 1.30-1.34 (QI—IW m 1.53 (3H ;I):GC)H7\ 10H1_70
(2H, m, *2738 3H, 3 BH, \m n:?m@@&%ih& 612%%(6H%118q#2££ %,8 (1H,
m, 3.32-3.38 (1H, 3 m 1&3(2*@44 ?H) 2H,4), 9 9557 0 (1H,
m, 6.19-6.23 (TN m %@ %ggf@@* dig) 5 E 57 (1H,
m. 32(32b) 1jdol. .. ] o} Ry r A A (6K,
m, 1.23-1.26 m, 1.53-1.54 (3H m (1m066—5L0f&84 . a. k) 7 3zz4s34@H43 (3H,
m, 2.49-2.64 9 .66-2.71 (1H, m 73,;13%0,;@,& i%'*m Qe
3.27-3.31(1H,| m, .40 (1H, m, 3:7263HA9 56 dm694Lzlél.1-74r1H1<ﬁJ %fol m,
4. 92-4-c'7[’-5_((68|15 nm., 6 C)C) 7 02 (2H m 7. 0727 12 (iyerM écé‘lg%f%g?z'(‘[H’ n.
[0089] [ 43] §2(32c) y H DR MR |
6:1.41-1. 46 (9H, 3? 1.97- 2 0 Q D 18172 (diomy 2.6 ngz:% aﬁ” 1% |(3H,
m, 2.51-2.58 ; é%% Z> f%ﬁ 3 % g Q2 (1H,
m, 3.03-3.16 m, H18ﬂ3 29(1H n) 1 35 (1H,
m, 3.68-3.77| (ZA, Ym, 4.11-4.17 (1H, m 6AH2:L7~14>72372M(n>m71a443r97n)(711H q, J=-
6.5 Hz),| 6.90;6.97 (&H,eM, 7.01-7.15 (6H*Hf" m). 7.40-7:43 (1K, m)

28(28c) i "H-NMR (CDCls) &: 0.03-0.09 (1H, m), 0.41-0.48 (2H,
V ' m), 0.72-0.79 (1H, m), 1.17-1.25 (1H, m), 1.35-1.37

. : (6H, m), 1.96 (1H, dd, J = 13.7, 6.3 Hz), 2.05 (1H, dd,

J =137, 6.9 Hz), 2.35-2.42 (1H, m), 2.47-2.59 (2H,

m), 2.59-2.65 (2H, m), 2.88-2.95 (1H, m), 3.02-3.11
OH (5H, m), 3.55-3.60 (1H, m), 3.91-3.99 (2H, m), 4.11-
418 (1H, m), 7.09-7.15 (5H, m), 7.18-7.24 (2H, m),
7.30-7.38 (1H, m).

CO,H
29(29a) "H-NMR (CDCHy) . 0.21-0.27 (1H, m), 0.41-0.50 (2H,
m), 0.62-0.67 (1H, m), 1.09 (6H, s), 1.18-1.24 (1H, m),
1.33 (3H, t, J = 6.9 Hz), 1.66 (2H, d, J = 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 =95, 57 Hz), 3.73-3.78 (1H, m), 413 (1H, d, J
= 8.6 Hz), 4.26 (2H, q, J= 7.3 Hz), 6.34 (1H, d, J =
16.0 Hz), 7.09-7.12 (2H, m), 7.14-7.17 (2H, m), 7.27-
7.31 (1H, m), 7.37 (1H, t, J=7.4Hz), 744 (1H,d, J=
8.0 Hz), 7.56 (1H, d, J=6.9 Hz), 8.17 (1H,d, J = 16.0
Hz).

COzEt

[0086]

[Table 41]

55(29b) "H-NMR (CDCl,) & 0.25-0.30 (1H, m), 0.35-0.49
(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

- . (6H, m), 2.68 (1H, dd, J = 12.0, 4.0 Hz), 2.94-3.08
o/\‘/\” (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)413(2Hq

OH - J=73Hz), 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

13.5, 6.0 Hz), 2.39-2.46 (1H, m), 2.49-2.58 (2H, m),
OH . 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).

29(29c¢) TH-NMR (CDCl,) 6: -0.08—-0.01 (1H, m), 0.31-0.38
(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), 2.11 (1H, dd, J =
O/Y\N ( ) (

CO,H




33(33a) C Si ----ye. OHI| COREt 41 11-1-NMR (CDCI3) 6:1.08 (6H, s),
1.29-1.34 (3H, m, 1.52- 1.56 (3H, m), 1.64-1.68 (2H, m, 2.48-271 (5H, m),
3.01-,07 (2H, m), 3.21-3.29 (1H, n), 3.38-3.43 (1H m), 3.69- 3 3.76 (1H,
nm, 4.20-4.27 (2H, ), 5.25-5.31 (1H 18§, 6.19- 6.26 (1H, n), 7.09-7.21

(5H n), 7.36 (1H, d, J = 7.8 Hz), 7.42-7.46 (1H, 1), 8.54-8.60 (1H m).
33(33b) O 0 ...----- ye. OH COREL 011 11--1-NWR (CDCI3) 6:1.10 (6H 's),

1. 22- 1. 265RH Mt 66——469—{4H—m-— 252 A= £8H—mo3-03-3-10-( 3H,
m, 3.24-,33 [(2H,'m  3.42-3 46 B3R, %dy Méﬂﬂsé o b SRR
(2H, m, 5.22 (1H J 09-7. gzwg 79 {1, m -2 0gTar, m). 330

1101, . -4--y--|.. 9733 33¥) ™ NVR( CDC13 ?5471135,4&@21;7/4@’13;,97“1;9@9( dJ
1.97-2.13 (2.5 2. 281237 (0.5H )| =255, 210657 (66.10. H 72-2.97
(2.0H 1), 3. 3.0H m, 3.32-3.41((1.0H n), 3.65- OH3 79 1. OH,

m, 4.01 4.21-4.30 (0.5H, |m), 5.26-5.31 (1.0H m,
7.06-7.7 GOREL 34(34a)' HNVR (CDOI3) 61 1.11 (6H, ), 1.34
(3H t, 265 —m=2 3 feodish e S et ) -
3.03-3 1 = 6. 8 gg,m%udgz{éggmrfzosu@ 50 m)
Cl Le. ... e .M, 332 A1 (2H 5T d?@ (éq—?,4 5 AR 127
(2H, O/Y\N 3.09 (2H, rr:) 3.25-3.31 (2H, m), 3.71 3%?%1—1 213;

OH 413 (2H, q, J = 73Hz)464(1HqJ 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).

CO,Et
30(30¢) "H-NMR (CDCl,) & 1.34 (3H, d. J = 6.3 Hz), 137
_ O 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),
O/Y\u 2.86-2.91 (1H, m), 3.05-3.11 (3H, m), 3.32 (1H, dd,
OH J'= 115, 72Hz) 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

[0087]

Example 31

3—{2—[(1R)-1—{[(2R)—3—{[1—(2,3-Dihydro-1Hfinden—2—
yl)-2-methylpropan-2-yl]lamino}-2-hydroxypropyl]oxylethyl]-
3-fluorophenyl}propanocic acid and 3-{2-[(1S)-1-{[(2R)-3-
{[1—(2,3-dihydro—lH—inden—2—yl)—2—methylpropan—2—yl]amino}—
2—hydroxypropylioxy}ethyl]—3—fluorophenyl}propanoic acid

(31c)

Ethyl 3-[2-(1-{[( -3~{[1-(2,3-dihydro-1H~-inden-2-
'yl)—2—methylpropan—2—yl]amino}-2—hydroxypropyl]oxy}ethyl)-
3-fluorophenyl]lpropancate (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



2
o~

J=7.1H), 4.78 (1H, g, J = 6.6 Hz), 6.28 (1H, d, J = 115.6 Hz)
-7.18 (4H, ), 7.28-7.31 (1H, ), 7.57 (1H, d, J = 7.3 Hz), 7.89 (
= 15.6 Hz). 0. ----y--- . . COREt 34(34b)11-1-NVR (CDC) 6: 1.11
1.25 (3H, t, J = 7.2 Hz), 4. CI7.1067.24 (6H, n). 1.41 (3H d, J
1.68 (2H, d, J = 5.5 Hz), 2.48- 2.65 (6H, m, 2.72 (1H dd, J
Hz), 2.87-2.92 OH (2H, m, 3.02-3.10 (2H m, 3.27-3.36(2H, rr),

1-3.77 . (1H, m), 4.14 (2H, q, J = 7.2 Hz), 4.69 (1H, q, J = 6.4 Hz),

4242%?)4? %Q( %@454 2ajq67 (3H4§O<§3,'ngﬂn rg%dr&x_%é?(ssgfu %h gti23C%H(1H,

3. 633,63 . CEHmdh,) 4209 4xkh (kHr Mg %@gm%&gpéllﬁum £3,08 (1H d,
103Hz)709714(4H m, 7.22 (1H d, J = 7.4 AyA
5a)1hobeNR AEDEK3hebrrdlliatbbn By dhd%%d(ﬂ4Ntaquboué7H@dﬁ6g°n| 2.64
m, 2.71 (1H, dd, J = 12.0, 4.0 Hz), 3.03-3.09 1.43 (3H d, J = 6.3
1. 6Eh(2Hice sblutich HY).2 2.8 1) OH{@H 1) urd. @9s 3e86ré2tedn)

-3.77 (1H, m), 3.85 (3H, s), 4.26 (2H, q, J = 7.1 Hz), 4.83 (1H q, J
6.3 Hz), wBiH1 ethhH, adetktelb. whlelzprg@rﬁﬁz (Hyeddiasd waldhed] with Hz), 6.88
Ove (1H, dd, J = 9.7, 2.3 Hz) 09-7.12 (2H, m), 7.14-7.17 COREt(2H 1),
7.80 (1Hsa&ur§*e}.ﬂah}¥% an @b@cﬂd [Oraeblreammdroqar@agn@ﬂwwi-ifate
35(35b) 11- 1- NVR ( CDCI 3) 11(3H, % 1.11 (3K s), 1.26 (3H t 1 J6.=3
7H. z1) H, 125 S@“’@Ptz@@%ﬁ(lﬁl} Hed of . Wnipy reld‘eqeﬁzlP—FeS%%Fﬁ THe 71 (1H,
dd, J =

”), 3 28r(efﬁdu§d Wag _pUg.‘lfle&i éjymﬁlolgsn%%l%i%eﬁd?ggééy S&%ﬁ%ﬁ 08 (2H,
L S el b

7.10-7.12 QA1 yMuo Gilds Bl hd 2% 30¢2-1 (1Rr) - (2,3-

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

I
=
o

3,.00wgeax
~N o=+

\‘\_/I/-\ II -

N“

O

Hz
3.

hydroxypropyl]oxy}ethyl]—3—fluorophenyl}propanoic acid (low
polarity, yield 46%) and 44 mg of 3-{2-[(18)-1-{[(2R)-3-
{[1-(2,3-dihydro-1H-inden-2-yl)-2-methylpropan-2-yl]amino}-
2-hydroxypropylloxylethyl]-3—-fluorophenyl}propancic acid
(high polarity, yield 39%), each as a colorless amorphous
substance.

[0088]

[Table 42]

31(31a) TH-NMR (CDCl) 5: 1.08-1.10 (6H, m), 1.32 (3H. §, = 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), 3.24-3.30 (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(31b) H NMR (CDCls) 8: 1.08-1.10 (6H, m), 1.24 (3H., t, J =71

Hz), 1.57 (3H, d, J 6.3 Hz), 1.65-1.69 (2H, m}), 2.51-2.83

(BH, m)26527OUH m), 3.03-3.10 (3H, m), 3.12-3.20
/\T/\ (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




1101..----y--.. OO2H 35(35c)11-1-NVR (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, Il J = 14.0,
6.0 Hz), 2.35-2.49 (2H, n), 2.51-2.60 (1H, n), 2.61-2.67 (2H n), 2.86-2.93
(1H, m), 2.97-3.13 (5H, n), 3.51-3.561¢1H, n), 3.62-3.66 (1H ), 3.76 OH
(3H, s), 4.22-4.27 (1H, n), 5.00-5.06 (1H, n), 6.48 (1H dd, J = 10.3, 2.3
Hz), 6.58-6.62 (1H, n), 7.09- OMe7.14 (4H, m). 109 36(36a) 1111,
' H NVR (%'C)o) 5+3- 67331 {6H—A)—132 (3L 1 = 7.2 Hz) 1. 55-1 58
(3H ' M), T |64+1. 69 (2H, > 72‘“&5 B el &8%3&8@@2@ B v,
3.25-3.31 (1H, 3.43-3, LH, MY, [3FQH3I7E 01143 ey 20510 J¢127634H, m,
5.08 (1H, g, Ir=Sp, ey, 8 -6.26(1|—m2>ﬁ§1‘132;:?gp*4n>7 %O?Gfgg 2914117 17
(2H, m, 7.27- (1H,0m) " 8.36 (1H, . 4. -4:1% 65H 676681‘Y“‘-
OH COIEt 36(36b) 1H NVR(CDC 3) 6: 1. 091532-1-27(76F15H)m)1 22-1.26 41 (3K, m),
1.58 (3H, d, | ®), 1.66-1.69 (2H, n),  2.50-2.65 (6H, ), 2.68-%72
2 . m,

3D3190- | TH
I(-IlH, m ,| S23199- 3. 14 (411 mw i’%ﬁh@&%@ﬁ 3%3?}’1 57)11 513(3Z|7d Jn)GSIEIz)

2.01 (1H, dd, J = 13.7, 6.3 Hz), 2.09 (1H, dd, J = 13.7, 6.3
N Hz), 2.33-2.42 (1H, m), 2.47-2.68 (4H, m), 2.87-2.95 (1H,
H 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,

m), 6.94 (1H, d, J = 6.9 Hz), 7.08-7.16 (6H, m).

32(32a) C = 'H-NMR (CDCl,) 5: 1.08-1.10 (6H, m), 1.30-1.34 (3H, m),
1.53 (3H, d, J = 6.9 Hz), 1.64-1.70 (2H, m), 2.38 (3H, s),

} 7 .| 2.48-2.70 (5H, m), 3.02-3.08 (2H, m), 3.21-3.28 (1H, m),
O/Y\ 3.32-3.38 (1H, m), 3.68-3.75 (1H, m), 4.20-4.27 (2H, m),
OH 4.96-5.00 (1H, m), 6.19-6.23 (1H, m), 7.09-7.18 (6H, mj,

7.35-7.40 (1H, m), 852857(1H m).

4.11-4.16 (2H, m), 4.92-4.97 (1H, m), 6.99-7.02 (2H, m),
7.07-7.12 (3H, m), 7.14-7.17 (2H, m).

N
H
32(32b) "H-NMR (CDCl) 6. 1.10-1.11 (6H, m), 1.23-1.26 (3H, m),
| 1.53-1.54 (3H, m), 1.66-1.68 (2H, m), 2.41-2.43 (3H, m),
2.49-264 (6H, m), 2.66-2.71 (1H, m), 3.03-3.09 (3H, m),
o N 3.27-3.31 (1H, m), 3.33-3.40 (1H, m), 3:72-3.79 (1H, m),

[0089]

(9H, m), 1.97-2.02 (1H,

[Table 43]
3H, m), 2.51-2.58 (2H,
1H, m), 2.90-3.02 (1H.

32(32c) "H-NMR (CDCl,) 8: 1.41-1.46
2.05-2.12 (1H, m), 2 2 48 (
2.61-2.67 (2H, m) 277 2.90 (
: , 3.03-3.16 (2H, m), 3.18-3.29 (1H, m), 3.38-3.43 (1H.
O/\(‘:;\u 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 (1
m), 7.01-7.15 (6H, m).

x33333

33(33a) "H-NMR (CDCly) 3: 1.08 (6H, s), 1.29-1.34 (3H, m), 1.52-
1.56 (3H, m), 1.64-1.68 (2H, m), 2.48-2.71 (5H, m), 3.01-

3.07 (2H, m), 3.21-3.29 (1H, m), 3.38-3.43 (1H, m), 3.66-
/Y\ 3.76 (1H, m), 4.20-4.27 (2H, m), 5.25-5.31 (1H, m), 6.19-
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).

COzEt
33(33b) "H-NMR (CDCl) & 1.10 (6H, s), 1.22-1.26 (3H, m), 1.66-
1o 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-
0O N 4.16 (2H, m), 5.22 (1H, q, J= 6.5 Hz), 7.09-7.22 (7H, m).
/\Oi\H

CO,Et




1.IN OH (1H, m), 4.13 (2H, g, J = 7.1 Hz), 4.90-4.95 (1H, ), 6.87-6.91
(1H, m, 6.96-7.02 (1H, n), 7.10-7.12 (2H, m, 7.14-7.18 (2H, nm). COREt
36(36c) 'HNVR (CDCI3) 6: 1.42-1.46 (6.0H, m, 1.49-1.53 O (3.0H m,
1.97-2.09 (2.0H, nm), 2.34-2.60 (3.0H, 1Ay, 2.61-2.68 (1.0H, m), 2.81-2.90
(1.0H, m, 2.91-2.98 (0.5H, n), 3.03-3.14 (3.0H, m), 3.18-3.27 (0.5H, m,
Orli OCH 3.47 (0.5H, dd, J = 10.3, 46Hz) 3.54-3 66(1 5H rr), 368-3.72
(1 OH I’T}33(33€t).4 4 502 (0 G OH

m. 6.85 6. 88 ?%@E}d (ogl?:o ’5‘%%2%’5‘4%9%@%%%_ m)l’ 44
37a) | ' H NVR oS-
L TR A

37(
(3H, 1. 64
3. 18- 33 (2H
"H-NMR (CDCFR) 8. 1.11 (6H, s), 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), 478 (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).

o S
.003

34(34a)

34(34b) J=7.2Hz),

"H-NMR (CDCly) o 1.11 (6H, ), 1.25 (3H, t,
d, J = 5.5 Hz), 2.48-
Hz

3
141 (3H, d, J = 6.4 Hz), 1.88 (2H, d, J
2.65 (BH, 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), 414 (2H, q, J = 7.2 Hz), 4.69 (1H, q, J = 6.4 Hz),
7.10-7.24 (6H, m).

9
H,

34(34c) "H-NMR (CDCl,) 6: 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), 7.09-7.14

(4H,m), 7.22 (1H, d, J = 7.4 Hz),

"H-NMR (CDCh) &: 1.11 (6H, s), 1.34 (3H, t, J = 7.1 Hz),
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 = 12.0, 4.0 Hz), 3.03-3.09
(2H, m), 3.28-3.36 (2H, m), 3.72-3.77 (1H, m), 3.85 (3H,
s), 4.26 (2H, g, 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
(2H, m), 7.80 (1H, d, J = 16.0 Hz).

35(35a)

[0090]

[Table 44]

35(358) "H-NMR (CDCly) &: 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,

E : d, J = 6.3 Hz), 2.45-2.64 (BH, m), 2.71 (1H, dd, J =

N 4. {OLte. JL-L. ,

. OYN 11.5, 4.0 Hz), 2.82-2.88 (1H, m), 2.92-2.98 (1H, m)

H 3.03-3.08 (2H, m), 3.28 (1H, dd, J = 9.7, 4.6 Hz),

OH 3.33 (1H, dd, J = 9.7, 6.3 Hz), 3.73-3.80 (4H, m),

414 (2H, q, J = 7.1 Hz), 475 (1H, g, J = 6.3 Hz),

OMe 6.48 (1H, dd, J = 10.6, 2.6 Hz), 6.76 (1H, dd, J=9.7,
CO,Et 2.3 Hz), 7.10-7.12 (2H, m), 7.14-7.17 (2H, m).

35(35¢) . 'H-NMR (CDCl3;) &: 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,

J=14.0, 6.0 Hz), 2.35-2.49 (2H, m), 2.51-2.60 (1H,

F /Y\ m), 2.61-2.67 (2H, m), 2.86-2.93 (1H, m), 2.97-3.13

(5H, 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), 7.08-
Me ) 7.14 (4H, m). R

CO,H




0 (1H n), 3.68-3.83 (4H, 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. Me. O ,.. 0 37(37b) "H-NMR (CDCI 3) 5:1.10 (6H,
s), 1.21-1.28 (3H, ), 011 1.42 (3H, 189 J = 6.4 Hz),1.46-1.55 (2H
m.1.64- 1.76 (4H m). 2.34 (2H t, J = 6 M), 2.46-2.65 (5H,  OCH m,
2.65-2.75 (2K, m. 3.00-3.10 (2H m 3.23-3.32 (2H m, 3. 71-3.81 (4H m,
4.12 (2Hz@a @ = 7. 2 Hz ) O W 8 = N SR Y S aTo 4 ENTA BTG e R e e R
Hz), Ow 7.04 (18, d, J = 8.3 Hz) 3- [7= 24 HE)SHE5-115p (3H," 0), .1.64-1.69 (BH, m),
2.48-2.72 (5H, m), 3.02-3.08 (2H m), 3.25-3.31 (1H,
F m), 3.43-3.47 (1H. m), 3.70-3.75 (1H, m), 4.21-4.27
0 N (2H, m), 5.08 (1H, q, J = 6.7 Hz), 6.21-6.26 (1H, m),
OH 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).
CO,Et
36(360) . "R-NMR (CDCly) & 1.09-112 (6H, m), 1.22-1.26
F )Q@ (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.
F o N m), 3.29-3.32 (1H, m), 3.44-3.50 (1H, m), 3.74-3.77
L, H (1H, m), 4.13 (2H, q, J = 7.1 Hz), 4.90-4.5 (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) "H-NMR (CDCly) 5. 1.42-146 (6.0H, m). 1.45-1.53
. (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
(0.5H, m), 3.03-3.14 (3.0H. m), 3.18-3.27 (0.5H, m),
O/\lﬁﬁ 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) "H-NMR (CDCh) 8 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 (TH,
w m), 2.96-3.11 (3H, m), 3.18-3.33 (2H, m), 3.34-3.52
- oY TN (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), 6.42 (1H, d, J =
| 15.6 Hz), 6.73-6.81 (1H, m), 7.02-7.32 (6H, m).
OMe’
o
0
37(370). "H-NMR (CDCh) 5. 1.10 (BH, 5). 1.21-1.28 (3H, m).
142 (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 N 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 H2),
OMe 7.04 (1H, d. J = 8.3 Hz), 7.08-7.21 (5H, m).
0\/
0
[00%91]
[Table 45]
37370) "H-NMR (CDCh) 5. 1.37 (3H. 4. J= 4.6 Fiz), 1.43 (BH. 3),
_ 1.52-1.81 (3H, m), 1.94-2.00 (3H, m), 2.16-2.28 (1H, m).
2.30-2.43 (2H. m), 2.44-2.68 (3H. m), 2.75-2.86 (1H. m).
o/Y\ﬁ 2.87-2.96 (1H, m), 3.00-3.18 (3H, m), 3.27-3.35 (;H m),

3.38-3.47 (1H m). 3.77 (3H, s), 4.28-4.38 (1H, m), 4.74-
4.84 (1H, m), 6.72 (1H, d, J = 8.3 Hz), 6.98 (1H, d, J =
7.8 Hz), 7.08-7.20 (5H, m).




[0091] [Tabl e 45]

'"H-NMR (CDCI3) 6: 1.37 (3H, d, J

4.6 Hz)

1.43 (6H,

s), 1.52-1.81 (3H, m), 1.94-2.00 (3H, m), 2.19-2.28 (1H, n), 2.30-2.43 (2H,
M), 2.44-2.68 (3H, n), 2.75-2.86 (1H, n), 2.87-2.96 (1H, n), 3.00-3.18 (3H,
m, 3.27-3.35 (1H, m, 3.38-3.47 (1H, 1@,~3. 77 (3H, s), 4.28-4.38 (1H m,
4.74- 4.84 (1H m, 6.72 (1H, d, J = 8.3 Hz), 6.98 (1H, d, J = 7.8 Hz),
7.09-7.20 (5H m. 0 110 38(38a) e -y---. OH 0 .4 "HNWR (CDCL3)
6:0.92 (3 J Z)—31-11 (fé'—' s) oA ng 3Ht_ H11)
1.62-1. § 48-2.66_(4H ) ) 2 f@’“@%’ }ﬁi sl ?ihfm A AakE)| 3.06
(2H, dd, 3 : (wgé79 2(533H37%$§,18’&41B§’723 zH?a 26 (2H,
q, J = Hm, 6.27 a1 gf& 1H, td,
J = 8.3, 87‘19(5H m, 7.53 (é'i'rt«z)ds 7(1)m Y5 [7. 98
(1H, d, 38b) 1101 .. .- ?mﬂss (1HGI JCop 7, 95 s, D (oK. MR
(CDC13) 7.6 Hz), 1.11 ,' S) (16 2H4
rn(3)Fi1, =11 159551 iR €07z b 97 on e 1T 2, mv(ews)c( 2. 6H7
m, 3.06 7. .3@.3{4(@% ~d1=73JHzE}: So5ecHa). &43—@26 . 80
4 —_
(1H, m, A AfR R SO TV S TR R A, I =
8.3, 2.8 ,H n') 38( 380 Hz), 3.70-3.80 (1H, m) 413(2H q, J:= 7.3 Hz), 4.44-
4.51 (1H, m), 6.88 (1H, td, J = 8.3, 2.8 Hz), 7.07-7.17
(6H, m).
38(38¢) "H-NMR (CDCl;) 5: 0.90 (3H. 1. J = 7.6 Hz), 1.43 (BH, 5),
. 1.53-1.66 (1H, m), 1.69-1.84 (1H, m), 1.95-2.00 (2H, m),
E X@ 2.45-2.67 (5H, m), 2.72-2.82 (1H, m), 2.82-2.91 (1H, m),
O/Y\N 2.94-3.05 (1H, m), 3.09 (2H, dd, J = 14.9, 7.1 Hz), 3.20-
H 3.27 (1H, m), 3.40-3.47 (1H, m), 3.47-3.54 (1H, m), 4.34-
OH © | 4.42 (1H, m), 4.76-4.83 (1H, m), 6.83-6.90 (1H, m), 6.99-
oH 7.04 (1H, m), 7.09-7.18 (5H, m).
o)
39(39a) "H-NMR (CDCl,) 5: 0.93 (3H, t, J = 7.3 Hz), 1.1 (6H, s),
1.34 (3H, t, J = 7.2 Hz), 1.64-1.85 (4H, m), 2.47-2.66
X/@ (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),
O/Y\u 427 (2H, q, Te73 Hz), 4.(56 (1? t,J=64 I-gz), 6.5
OH (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).
F CO,Et
39(39b) "H-NMR (CDCl) 5: 0.96 (3H. t, J = 7.3 Hz), 1.1 (BH. 5),
1.26 (3H, t, J = 7.3 Hz), 1.59-1.71 (3H, m), 1.72-1.85
w (1H, m), 2.46-2.67 (6H, m), 2.71 (1H, dd, J = 11.5, 4.1
- Hz), 2.81-3.11 (4H, m), 3.26-3.35 (2H, m), 3.70-3.79
O/Y\ﬂ (17—(, m), 4.14 (éH, q.mJ = 7.3 Ha), (4.47.225,3 (1H, m),
OH : 6.89-6.96 (1H, m), 7.08-7.23 (6H, m).
F- CO,Et
39(39¢) "H-NMR (CDCly) 6: 0.89 (3H, t, J = 6.6 Hz), 1.44 (6H. 3),
1.55-1.68 (1H, m), 1.70-1.84 (1H, m). 1.93-2.06 (2H, m),
X/@ 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).
O/Y\u 6.87-6.94 (1H, m 7.0 7719((6H rrr?)) "
OH
F CO,H
[0092]

[Table 46]



0. . .--n--y" O—lO—lO..'H—NNR(CDClS)G 0.90 (3H, t, J = 7.6 Hz),
1.43 (6H, s), 21 .4553: 21: 6667 ((51HH mm), 21:6729:21:8842((11HH mm),,
21:9825:22: 0901 ((T.,: mm),, 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 (1th1m, 3.47-3.54 (1H m), 4.34- 4.42
(1H, m), 4.76-4.83 (1H, n), 6.83-6.90 (1H n), 6.99- 7.04 (1H ),
7.09-7.18 (5H, rr) 39(392) 0 . .----y--... OH CO2Et 11111 11-1-NVR (CDCI3)
6: 0.93 (483('-(‘5,3 t F3—Hz ) —1-H{(eH—5) 1'2%)(384903%.]’73 10€H’
1.64-1. 88 (aH 47-2.66 (4H, @ ﬂ"ﬁ s AR Y 5 ey 3,06
(2171, dd, J E 14,7,]16.9 Hz) \3. $8-8-48 (12). 29 (131, 74&?35%8 2D (1F)ed, 44, 27
(2H, q, |3 =7, 9758 (M 3 =62 Z% H? IS @33“@"5 Hz)
6.98-7.05 (1H 07-PHIS (4H m). 7hInT ab T hE B AR |5 S
16.0 Hz). 39(39%) 1101 - NMH 7.2 3E0PED). 7.3B1(1HL sINBVR ("C@Gl‘?:)ﬁoﬁi 0. 96
(3H, t, |J = 3 Hz), POEt (611, s), 1.26F?3F| t, J =7.3 H), 1.59-1./]71
(3H, m [44%Ppl1.85 (1H, m), 2.46-2 (6 NWRYCDC, STaSE(CI, Ttk Rl SO B, 4. 1
Hz), 2.91-3.11 (4H 3.26<3,3 n1 s?dﬁ3;2$@§£¢; Hf17 31%; 2H, q,
J =7.3|Hz), @4. %&f\ﬂ £7 a??g" 373%03@8 réﬁx 41§ 4
39(39c) |0 c: (N - M k 11 1 NIVR ﬁgg% _4 % g‘ﬁ q E 6
M), 1.44 (614 55-1.68 (1H, ), [lsaee bobhs(a: U e o P 1)
m, 2.43-2.69 (5H n)cot80-3.16 (5H, n)s- 3.17-3. 27 (1H m, 3.37-3.5%6 (2H,
m, 4.33%aA (IH ™, 4. 76- w ) TH-NMRQADCR). 09888 (3R, 7 TW3.Hz) .43 (erifs), 19 ( 6H,
m . 1.56-1.67 (1H, m), 1.76-1.88 (1H, m), 1.97 (2H, d, J =
6.0 Hz), 2.28 (3H, 5), 2.48-2.67 (5H, m), 2.75-2.90 (2H,
2.95-3.13 (3H, 2 -3.46 (1H,
YN ). 345-3.55 G, m) 2 304 33 Ly o G
OH 6.4 Hz), 6.97-7.01 (2H; m), 7.09-7.20 (5H, m).
CO,H
A1(41a) "H-NMR (CDCl,) 5. 0.95 3H, 1, J= 7.3 Hz), 1.11 (6H. ),
134 (3H, t, J = 7.1 Hz), 1.63-1.86 (4H, m), 2.46-2.66
: ></@ (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/\l/\l'_‘, L @H, q s 7.1ml)-iz), 459 (1|—(1, t jn=) 6.4 H;), e
OH (1H, d, J = 16.0 Hz), 6.84 (1H, d, J = 8.3 Hz), 7.05-7.19
| (4H, m), 7.31 (2H, t, J = 7.8 Hz), 7.93 (1H, d, J = 16.0
Hz).
OMe co,et ?
41(41p) ' "H-NMR (CDCly) 5: 0.96 (3, L, J = 7.3 Hz), 1.10 (BH, 5),
126 (3H, t, J = 7.3 Hz), 1.58-1.71 (3H, m), 1.71-1.84
></@ (1H, m), 2.45-2.65 (6H, m), 2.69 (1H, dd, J = 11.7, 3.9
Hz), 2.86-3.11 (4H, m), 3.24-3.35 (2H, m), 3.71-3.79
O/\‘/\E (1zr)i m), 3.80 (3£| ), T)15(z|1 q.J (73:‘2)) 4.47-4.53
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 ' |
41419 TH-NMR (CDCls) 5: 0.92 (3H, t, J = 7.3 Hiz), 1.44 (6H. 5.
1.54-1.66 (1H, m), 1.71-1.82 (1H, m), 1.95.2.02 (2H, m).
w 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,
O/Y\H 3.79 (3H, s), 4.38.4.48 (1H, r(n) 4?‘)14 91 (1H, m), sn;)z
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(423) "H-NMR (CDCly) 5: 0.92 (3H. t, J = 7.3 Hz), 1.10 (6H, 3),
1.35 (3H, t, J = 7.1 Hz), 1.59-1.70 (3H, m), 1.70-1.82
w (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\ﬁ 6.9 H(z), 3.22-3.32 (2H, m), 3.?9-3.76 ((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
COyEt = 16.0 Hz).
[00893]

[Table 47]



[0092] [Table 46] 111 40(40a)
1.10 (6H,

(3H, t, J= 7.

ddJ
m,

11. 7,
4.26 (2H,

3 Hz),

a,

OH O 1H NMR (CDCI3) 5
m,

s), (1.46-1 (11.3H4
m(3) 11, 2ti 4J(3=K7. s2), H2z) 4, 6- 12. 6615- 1(4. 7TH3 (,
3.9 Hz),

0. 90

2.70 "2r1170 1.86

3.01-3.10 (2H, n}}23.27-3.35 (2H, m), 3.71-3.79 (1H,

I=7.2 H),

16.0 Hz), 7.07-7.21 (5H, m

d, J =

COD—+
U LU

4.53 (1H,

7.28-7.

t, J =6.4 H),
33 (1H, m), 7.36 (1H s),

Hz), 1.10

(3H, m, 1.75

85
C6H,

TRIVIR 575
1, 28 §3ky =t7,0

99 BH, tof =7+ 71 %0 (6HLs),
Kb), -“1.5¥J1.74 (kvlz))n;, 13(12-655-
(1H.). 283 QH-GMZ-%%?HG GH)m). 270 G§-dd. J
2 11:7, 3.9 Hz), 2.89-3.01 (2H, m)! 3.06 (2H, dd, J =
14.7, 6.9 Hz), 3.24-3.34 (2H, m), 3.71-3.79 (1H, m), 4.17
(2H, q, J = 7.0 Hz), 4.45-4.51 (1H, m), 7.04-7.18 (5H,
m), 7.23-7.28 (2H, m).

42(42¢)

"H-NMR (CDCl;) 6: 0.93 (3H, t, J = 7.1 Hz), 1.48 (6H, s),
1.56-1.68 (1H, m), 1.74-1.89 (1H, m), 1.95-2.07 (2H, m),
2.32 (3H, s), 2.46-2.69 (5H, m), 2.81-3.06 (3H, m), 3.06-
3.16 (2H, m), 3.25-3.33 (1H, m), 3.39-3.57 (2H, m),
4.46-4.56 (1H, m), 4.83-4.91 (1H, m), 7.03-7.07 (1H, m),
7.09-7.21 (6H, m).

43(43a)

"H-NMR (CDCl;) 5: 1.10 (6H, s), 1.26 (3H, t, J = 7.1 Hz),
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),
3.07 (1H, d, J = 6.9 Hz), 3.25-3.31 (2H, m), 3.71-3.76
(1H, m), 4.15 (2H, q, J = 7.1 Hz), 4.684.73 (1H, m),
5.99-6.06 (1H, m), 6.73 (1H, d, J = 15.6 Hz), 7.05 (1H, d,
J=7.8 Hz), 7.10-7.19 (6H, m).

43(435)

TH-NMR (CDCly) 8: 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=15.5Hz), 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,"
3.4Hz),3.03(1H,d, J=6.9Hz),3.07 (1H,d, J=73
Hz), 3.23-3.30 (2H, m), 3.71-3.76 (1H, m), 4.12 (2H, q, J
=7.1Hz), 468 (1H, q, J=6.4 Hz), 6.93 (1H, s), 7.02
(1H.d,J=7.8 Hz), 7.08-7.17 (4H, m), 7.30 (1H, d, J =
7.8 Hz).

43(43c)

TH-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,
m), 2.60-2.67 (3H, m), 2.90 (1H, t, J = 10.5 Hz), 3.09
(2H, dd, J = 14.7, 7.3 Hz), 3.17 (1H, d, J = 11.9 Hz),
3.31-3.36 (1H, m), 3.42-3.46 (1H, m), 4.28-4.33 (1H, m),
479 (1H, g, 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).

~ 44(44a)

-n

"H-NMR (CDCl;) o: 1.10 (6H, s), 1.26 (3H, t, J = 6.9 Hz),
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
(2H, m), 3.71-3.75 (1H, m), 4.14 (2H, g, J = 6.9 Hz), 4.70
(1H, g, 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).

44(44b)

n

CO,Et

"H-NMR (CDCl;) &: 1.10 (6H, s), 1.26 (3H, t, J = 7.1 Hz),
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),
2.58-2.65 (4H, m), 2.67-2.72 (1H, m), 3.06 (2H, dd, J =
14.9, 5.7 Hz), 3.26-3.29 (2H, m), 3.71-3.75 (1H, brm),
4.13(2H, g, J = 7.1 Hz), 4.66-4.70 (1H, m), 6.83 (1H, d,
J=10.1Hz),6.90 (1H, t, J = 8.5 Hz), 7.10-7.17 (4H, m),
7.36-7.40 (1H, m).

6.32 (1H, d, J=
8.10 (1H,

= 7.4
1.70



(2H m,
m, 6.96 (1H

7.13-7.18 (2H,

(3H,
sl),

t, J= 7.

[0094

2. 70(1H ),
3. 71-

3.77 (1H, m,
s), 7.03 (1H, d, J =

m, 7.27 (1H,
3 Hz), 1.43 (6H, s),

]

[Table 48]

2.87-3.00 (2H M, 3.
4.14 (2H, q, J

COREt 18)3.
O 61
. 726-419.-8286(71H(HM m ) 1:927. 7(522H: 90d,

9(2H m,
Hz) ,
13

H N

01- 3. 09(2H
= oH 7.
8.0 Hz), 7.08-
40( 40c)
, (3mH),
(2JK=

4
7. H m,
1

44(44c)

"H-NMR (CDCls) 6. 1.37 (3H, d, J = 4.1 Hz), 1.41-1.46 (1H,
m), 1.43 (6H, s), 1.53-1.73 (4H, m), 1.98 (2H, d, J = 4.6
Hz), 2.19-2.26 (1H, m), 2.31-2.46 (2H, m), 2.50-2.57 (1H,

m), 258270(3H m), 2.90 (1H, t, J = 10.1 Hz), 3.05-3.13
(3H, m), 3.32 (1H, t, J = 8.3 Hz), 3.41-3.45 (1H, m), 4.29-
4.34 (1H, br m), 4.74-4.79 (1H, m), 6.79 (1H, d, J = 9.6
Hz), 6.87 (1H, t, J = 8.5 Hz), 7.11-7.16 (4H, m), 7.31 (1H, 1,
J=6.2 Hz).

45(45a)

CO,Et

'H-NMR (CDCls) &: 1.11 (6H, s), 1.26 (3R, t, J = 7.3 Hz),
1.39 (3H, d, J=6.4 Hz), 1.67 (2H, d, J = 5.5 Hz), 2.44-2.64
(SH, m), 2.71 (1H, dd, J‘115 4.1 Hz), 3.06 (2H, dd, J =-
15.1, 6.9 Hz), 3.27-3.36 (2H, m), 3.72-3.78 (1H, m), 4.15
(2H, . J= 7.3 Hz), 4.70 (1H, q, / = 6.4 Hz), 5.97 (1H, dt, J
= 156, 6.4 Hz), 6.61 (1H, d, J = 15.6 Hz), 6.86-6.91 (1H,
m), 7.09-7.17 (5H, m), 7.32 (1H, dd, J = 8.7, 6.0 Hz).

45(45b)

g
%

"H-NMR (CDCls) 5: 1.11 (6H, 5), 1.25 (3H, t, J = 7.1 H2),
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), 686(1H,
td, J= 8.5, 2.8 Hz), 7.05-7.17 (6H, m). -

45(45¢)

%

CO,H

"H-NMR (CDCly) &: 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).

46(46a)

CO,Et

2H, dd, J =
“(1H, m), 4.14 (2H, g, J = 7.1 Hz), 4.70 (1H, g, J = 6.4 Hz),

'H-NMR (CDCls) &: 1.10 (BH, 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
14.7, 6.9 Hz), 3.27-3.33 (2H, m), 3.72-3.78

5.98 (1H, dt, J =154, 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(46D)

"H-NMR (CDCls) &: 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), 1.85-1.72 (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(460)

CO.H

"H-NMR (CDCly) &: 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),
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).

3.25-3.32
4.43-4.47 (1H,

(2
MR (CDCI3) 6: 0.88




..506H 1z.)672. (218H A .. m, 2.95-3.13 (3H, m, 3.21-3.28 (1H,
m, 3.39-3.46 (1H, m, 3.49-3.56 (1H, n), 4.35-4.43 (1H, m, 4.77 (1H,
t, J= H 6.4 Hz), 6.97-7.01 (2H, nm), 7.09-7.20 (5H, m. CO2H 41(41a)
"H-NMR (CDCI3) 6: 0.95 (3H, t, J= 7.314), 1.11 (6H, s), 1.34 (3H, t, J
= 7.1Hz), 1.63-1.86 (4H, m), 2.46-2.66 NHIIIT (4H m, 2.70 (1H, dd, J
=11.7, 3.9 Hz), 3.01-3.10 (2H, m, 3.26-3.36 (2H, m, 3.70-3.78 (1H, m,
3.86 (3H, s), 4.26 (2H, q, J = 7.1 Hz), 4.59 (1H, t, J = 6.4 Hz), 6.57
[0095]
[Table 49]
47(47a) "H-NMR (CDCly) 8. 1.10 (6H, ), 1.22 (3H, t, J = 7.1 Haz),
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, J = 6.9 Hz), 3.06 (2H, dd,
O/Y\N J =147, 6.9 Hz), 3.25 (2H, d, J = 5.5 Hz), 3.38-3.41 (1H,
on H m), 3.71-3.76 (1H, br m), 4.09 (2H, q, J = 7.1 Hz), 4.70 (1H,
q, J = 6.4 Hz), 5.32-5.39 (1H, m), 5.62-5.68 (1H, m), 7.06-
| 7.16 (6H, m), 7.31 (1H. d, J = 7.8 Hz). :
CO,Et ' :
47(47b) "H-NMR {CDCly) 5; 1.10 (6H, s), 1.25 (3R, 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
O/Y\N Hz), 2.51-2.70 (7H, m), 3.05 (2H, dd, J = 14.7, 6.9 Hz), 3.23-
on H 3.31 (2H, m), 3.72-3.78 (1H, m), 4.13 (2H, g, 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).
CO,Et
47(470) "H-NMR (CDCh) 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
o N (5H, m), 2.93 (1H,dd; J = 11.9, 9.6 Hz), 3.08-3.15 (2H, m),
oy H 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). :
CO,H ' , ,
48(48a) "H-NMR (CDCl) o: 1.10 (6H, s), 1.27 (3H. £, 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), 2.99-3.09 (3H, m),
O/Y\N 3.26-3.29 (2H, m), 3.38-3.48 (1H, m), 3.72-3.75 (1H. br m),
oy H 412 (2H, q, J = 7.1 Hz), 4.68-4.73 (1H, m), 5.44-5.52 (1H,
C m), 5.63-5.69 (1H, m), 6.94 (1H, t, J = 8.3 Hz), 7.10-7.25
L | (6H, m).
CO,Et
48(48Db) "H-NMR (CDCl3) 3: 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,
o N J=11.7,3.9 Hz), 3.06 (2H, dd, J = 14.4, 7.1 Hz), 3.26-3.32
_ oy H (2H, m), 3.71-3.77 (1H, m), 4.12 (2H, g, J = 7.1 Hz), 4.69
(1H. g, 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).
CO,Et
48(48c) TH-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 =
O/Y\N 11.0 Hz), 3.07-3.15 (3H, m), 3.21 (1H, d, J = 12.4 Hz), 3.34-
oy H 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). :
F
CO,H




OH (1H d, J = 1 .0 Hz), 6.84 (1H, d, J = 8.3 Hz), 7.05-7.19 (4H m,
7.31 (2H, t, J =7.8 Hz), 7.93 (1H, d, J = 16.0 OW Hz). COREt
41(41b) 11-1-NI\/R(CDC 3) 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(3Hi5m), 1.71-1.84 N III (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, ), 3. 71- 3. 79

[0096]

[Table 50]
49(49a) "H-NMR (CDCl,) &: 1.11 (6H, s), 1.35 (3H. &, J = 7.2
, 1.46 (3H, d, J = 6.4 Hz), 1.67 (2H, d, J = 6.0

Hz)

Hz), 2.48-2.68 (4H, m), 2.76 (1H, dd, J = 11.7, 3.0
/Y\ 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), 429 (2H, q, J = 7.2 Hz), 4.85 (1H, q, J

= 6.4 Hz), 6.38 (1H, d, J = 15.6 Hz), 7.10-7.17 (4H,
m), 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).
"H-NMR (CDCl;) 6: 1.10 (BH, s), 1.25 (3H, £, J= 7.0
Hz), 1.45 (3H, d, J = 6.4 Hz), 1.67 (2H.d, J= 6.0

)

)

)

COzEt

49(49b)

_ Hz), 2.46-2.64 (8H, m), 2.76 (1H, dd, J=11.7, 3.9
FsC O/Y\ Hz), 2.99-3.09 (4H, m), 3.26 (1H, dd, J=9.4, 4.8
Hz), 3.38 (1H, dd, J = 9.4, 6.2 Hz), 3.72-3.78 (1H,
m), 4.13 (2H, q, J = 7.0 Hz), 4.79 (1H, g, J = 6.4 Hz),
| 7.10-7.17 (4H, m), 7.27 (1H, d, J = 8.3 Hz), 7.44 (1H,
d,J=8.3Hz), 7.71 (1H, 5).

49(49¢) "H-NMR (CDCly) 6. 1.41 (3H. d. J = 6.4 Hz), 1.43
(3H, 5), 1.44 (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, q, 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).

F3C O/Y\

CO,H

N :’
H
N :’
H
50(50a) "H-NMR (CDCls) &: 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
F.C o Hz)248253(3Hm 255264(4H m), 2.75 (1H,
3 dd, J = 11.7, 3.9 Hz), 3.02-3.09 (2H, m), 3.29 (1H,
0 N
/Y\H
N :’
H
N :’ :
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
=71Hz),476 (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

CO,Et (1H,'s).

50(50b) "H-NMR (CDCl) 8; 1.10 (8H, 5), 1.26 (3H. 1, 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, g, J = 7.1 Hz), 4.75 (1H,
q.J=6.0 Hz). 7.10-7.13 (2H, m), 7.15 (2H, s), 7.24
(1H, d, J=8.3 Hz), 7.43 (1H, d, J = 7.8 Hz), 7.70
(1H, s). _

FaC O'Al/\'

50(50) "H-NMR (CDCl) 5: 1.38 (3H, d, J = 3.7 Hz), 1.43-
1.50 (1H, m), 1.48 (BH, 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 O/Y\ m), 2.47-2.74 (5H, m), 2.91 (1H, t, J = 9.9 Hz), 3.06-

3.17 (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
=7.8 Hz), 7.63 (1H, s).

CO.H

[0097]



H (1H n), 3.80 (3H s), 4.15 (2H, q, J= 7.3 Hz), 4.47-4.53
7.00 (1H, d, J =

6.74 (1H, d, J = 8.3 Hz),

OH (1H m,
7.8 Hz), 7.08-7.22 (5H, M.
1H NMR (CDC13) 6: 0.92(3H, t, J = 7.3 Hz),

41k 1.54-1.66 (1H, m114.71-1.82 (1H m,

1.95-2.02 (2H,

“H-NMR (CDCl;) &: 0.92 (3H, t, J = 7.3 Hz), 1.11 (EH, 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, 7.1 Hz), 3.29-3.37 (2H, m), 3.73-3.78 (1H, m), 4.26
(2H, q, J=7.1 Hz), 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).

"H-NMR (CDCls) &: 0.93 (3H, t, J= 6.9 Hz), 1.11 (6H, 5),
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).

'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, brm), 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 (8H, m).

"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), 1.66 (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), 428 (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).

"H-NMR (CDCl3) 0: 0.93 (3H, t, J = 6.9 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), 2.50-2.84 (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), 7.10-7.47 (6H, m).

"H-NMR (CDCk) & 0.87 (3H, t, J = 6.9 Hz), 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), 2.81-2.98 (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).

"H-NMR (CDCly) &: 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, g, J = 7.0 Hz), 4.62-
4.67 (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).

OVe COREt  41(41lc)
1. 44(6H, s),
[Table 51]
51(51a)
F 0
OH
|
CO,Et
51(51b)
F O/Y\
OH
CO,Et
51(51c)
F O
OH
CO,H
52(52a)
OH
|
CO,Et
52(52b)
O/\‘/\”
OH
CO,Et
52(52¢)
O
OH
COH
53(53a)
0] N
/Y\H
OH
|
F CO,Et
[0098]

[Table 52]




2.45-2.67 (5H, m), 2.79-2.90 (2H, n), 3.01-3.14 (3H, m," A VR
3.21-3.28 (1H, m), 3.37-3.45 (1H, m), 3.49-3.57 (1H m, 3.79 (3H, s),.
4.38-4.48 (1H, nm), 4.84-4.91 (11-1, m), 6.72 OH (1H, d, J = 8.3 Hz),
6.93 (1H, d, J = 7.8 Hz), 7.09-7.19 117(5H, nm). Ow CORH  42(42a)
1H- NMR (CDCI3) 6: 0.92 (3H, t, J = 7.3 Hz), 1.10 (6H, s), 1.35 (3H t,
J =7.1Hz):1.59-1.70 (3H, m),1.70-1.82

"H-NMR (CDCly) 5: 0.93 (3H, 1, J = 7.1 Hz), 1.11 (6H, s),
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, q. 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).

% %

"H-NMR (CDChy) & 0.87 (3H, t, J = 7.3 Hz), 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).

TH-NMR (CDCl;) &: 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 = 60Hz) 1.74-1.84
(1H, m), 233(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, q, J = 7.1 Hz), 461 (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).

"H-NMR (CDCly) 6: 0.92 (3H. t, J =
1.25 (3H, t, J= 7.1 Hz), 1.31-1
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),4.53 (1H, dd, J = 8.5, 4.4 Hz), 6.95 (1H, s),

7.1 Hz), 1.10 (6H, s),
41 (1H, m), 1.43-1.59 (2H,

= 8.7 Hz).

7.03 (1H,d, J=7.8 Hz), 7.10-7.17 (4H, m), 7.27 (1H,.d, J -

ELE

"H-NMR (CDCl:) &: 0.86 (3H, t, J = 7.3 Hz), 1.35-1.44
(2H, m), 1.42 (BH, 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),

3.39-3.44 (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).

3.08 (2H, td, J = 14.4, 7.2 Hz), 3.19 (1H, d, J = 11.9 Hz),

o

'H-NMR (CDCls) 6: 0.92 (3H, t, y=7.3 HZ) .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, 4.8
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). '

53(53b)
O/Y\
OH
F
CO,Et
53(53c)
O/Y\
OH
F
COLH
54(54a)
O/Y\
OH
CO,Et
54(54b)
O/Y\
OH
CO,Et
54(54c)
0
OH
CO,H
55(55a)
|
O/Y\
OH
o)
CH3 CO,Et
[0099]
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(1H m, 2.29 (3H d, J = 17.4 Hz), 2.47-2:65 .----- y---. (4H m, 2.69
(1H dd, J = 11.5 4.1 Hz), 3.06 (2H, dd, J = 14.7, 101 6.9 Hz),
3.22-3.32 (2H, m), 3.69-3.76 (1H, ), 4.28 (2H, OH q, J = 7.1 Hz),
4.41-4.47 (1H m, 5.95 (1H d, J = 1810 |  Hz), 7.07-7.19 (4H_m,
7.20-7.34 (3H, m), 7.85 (1H d, J OCREt = 16.0 Hz). [0093] [Table 47]
112 42(42b) H |eN OH COREt 1H NWVR (CDCL3) 6: 0.99 (3H, {, J= 7.3 H), 1.10
(6H, s) (et 59t dmk @by 0¥ez dn (o=E B TGEH M,
2.33 (3H, s) i/ H, SMd1ZJGHtﬂ%77 3391sz1m2 89-3.01
(2H, m) 3. 0§ 79 (1H,

m, 4. | ,fw%i EE’%% r»@

1y . 2
7. 23 7.28 (2H P2 ,,,,--y----m).298309(3Hm 3.24-3.32 (2H,
' @)

m), 3.71-3.77
(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 Ha),
7.01 (1H, d, J = 7.8 Hz), 7.10-7.21 (5H, m)

T (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), .95 (1H, d, J = 7.3 Hz), 7.10-7.19 (5H,
m).

55(55¢) "H-NMR (CDCly) 6 0.88 (3H, t, J = 6.9 Hz), 1.31-
1.40 (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
OCHj

N 3.36 (2H, d, J = 5.0 Hz), 3.72-3.78 (1H, m), 4.06 (2H,

OH . J=7.1Hz), 425 (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, 28 Hz), 7.01 (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).

56(56b) H-NMR (CDCls) &: 1.10 (6H, s), 1.24 (3H. t, J= 7.1

O 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,
~o- O/Y\N ) ( ) (

56(56a) \ "H-NMR (CDCl3) &: 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 = 14.8, 7.1 Hz),
\/O O/Y\N z) ( d, J )

N dd, J = 14.4, 7.1 Hz), 3.30-3.33 (2H, m), 3.72-3.78
OH (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, /= 8.3
CO,Et Hz), 7.09-7.17 (4H, m).
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
.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(56¢) H-NMR (CDCl3) 8: 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
0 1H, m), 2.88-2.99 (2H, m), 3.09 (2H, dd, J = 15.1,
~_ O/Y\N ( ) ( ) (
- (2H, m), 4.32-4.38 (1H, m), 4.94 (1H, g, J = 6.1 Hz),

"H-NMR (CDCh) 6: 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
\( O/Y\,’:{ Hz), 3.37 (2H, d, J = 5.5 Hz), 3.72-3.79 (1H, m), 4.25
OH . (2H, q, J = 7.2 Hz), 4.56-4.85 (1H, m), 4.82 (1H, q, J

= 6.6 Hz), 6.24 (1H, d, J = 15 8 Hz), 6.78 (1H, dd, J-

57(57a)

= 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 = 7 Hz), 8.00 (1H, d, J =
15.8 Hz).

[0100]
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OH CO2H u+NMQ(cum3) 6: 0.93 (3H, t, J= 7.1 Hz), 1.48 (6H, s), 1.56-1.68
(1H, n), 1.74-1.89 (1H n), 1.95-2.07 (21-1, m), 2.32 (3H, s), 2.46-2.69
(5H, n), 2.81-3.06 (3H, n), 3.06- 3.16 (2H, m) 3.25-3.33 (1H, m, 3.39-3.57
(2H, m ., 4.46-4.56 (10 n), 4.83-4.91 (1H, n), 7.03-7.07
(1H, n), 7.09-7.21 (6H n). 43(43a) 4. OOH COREt 1H NMR (CDC13) 6: 1.10
(6H, s), 1.26 (3H t,J= 7. ), 1.40 (3H, d, 3= 6.4 FE) ].67 (2H d, J =
5.5 Hz) reRedd3H—s)—246-2-6 3R 0 3.07
(1H, d, | 3%, 9 ), 3. ( 3. [ TR é&zu 33}3 Jfa’_mq, J =
7.1Hz), | 4. 68-/4. 73 (1H HQ1WﬁW3JQ%?g?8?§¥h%£ML

v4
7.05 (1H d, J=4T7. H m)(2H 433(4143565 332(7%? ng rgﬁéLHz O"
CO2Et 1H NWR . 2% 19&41 7, §lZ)= 7.1 Hz), 4.48
J1.418(83HH, zd); 1J. . 457 P IDSTHBH 9j +TE) iH219706 363, ( 22, dt
J= 7.6 Hz), 2. 50-2.63 (b&hen), 2.67 (1H, o[“gL%?g“f 7“3%”?1&3-3“237-6937-1 1H, d,
J=6.9 H{¥578. 07 (1H, d,J= 7.3 Fz), 3.23<3 BOMR mern1awsuh 3= de(hH1lﬂ,
4.12 (2H q, P = ), 4.68 (1H, = gjd 9%3 5 2 (1H
d, J= 7|8 Hz)|, 7 4H 14 soden A 1 0

YAV e NRR TCOE13) 6: 1. 34m m@%(q 171H881 3H(ﬂd J= 61
8 '8 HZ 12 4258 I—é) 347(1H de 11 66Hz 3.57 (1H, dd J=

y ’ 110 4.1 Hz), 4.29-4.38 ( 1Hm 4.45-4 54 (1H,

,12. 5338- - 12. [7468( 4( 3HR. mmﬁ ), 22. 0801( - |22ki7ah ¢ 136 3. 8.3, 6omQJ6§s€éH n,
2.90 (1H t, U = 10.5 3.09 (2H, dd, ;g%;gﬁgjngggaﬁayoegHrVJciﬂ d, J
= 11. 9 Hzdmea3 31336 (itH 1 —3-42-346 (HNMRRDCM%.ﬁ@(ﬁfnggﬂﬁnJu”Q 4.79
(1H q,|J = 6.1 Hz), 6.91 (1H s), (1Hz|)18b(3H]t.T—675 "FR)aH, o J1ds ) 16 (4H,
m, 7.24 (1H|d, J= 7.9 Hz). 44 )’ 67 2HdJ2§ %ﬁ?@ﬂf gjg INVR
(CDC13) [ 6: 1.[10%] 016 t7 J= 650, 440 o3t s oo loea 6. 4 Hz)
1.67 (2H d, 0 = 5l64%), 0H6° 2.72 (10H, = mHz). 81064, 62H,7.2d4), 4w¢wa4J¥ 6.9
Hz), 3.26-3.31 (2H, m,| 3.71-3.75 (1H, rr),ss }%gggc;gw 15‘1@% /4,70
(1H q.]3 = 6.4 Hz), 6.02°6C®B (1H, 1), 6 a7d-4a 7 ehar aHﬁﬁ oW 92 (11

, :8R8(5I—I7))1 7.06 (1H d_J= 10 5 Hz), 7HZ)Ln717(AH 73?4(;H t, J

7.3 Hp R4 44b) 4 0. . . [y-? =N mmm«%ﬂw J006H, s),
26 (3f t. J = 7. ), 1.41.¢3 J t&ﬁs o), 1 65k Ot o > Ry 2 ) |

.66-1. 73 (4H,~mP° é N /2 Hz)72 12 2 g?*f RO ¢ de215% 2.65

4H, M| 2.67-2.72 fﬁﬁm (2H, dd. % o0 m2b 2539 (2H,
m, 3.71-3.75 (1H, 4.13 (2H, -q, J—lﬁ1§;$ﬂ 6?44$®q%$H/—J 6. 83
(1H, d, [J= 10.1 Hz), 6. Mﬁt,hSEk%m%zcﬂﬂﬁﬂﬁ7wﬁ3tlm
(1H, ) [58EDH3 "TH-NMR (CDChy) &: 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-
5 | x/@ Ha), 2.12-2.50 (141 1. 5085 42 (bt ). 340,269
Z), £.712-2. ,m), 2.26-2. , M), £.44-2.

~ O/Y{:{ - | (4H, m), 2.82-2.89 (1H, m), 2.99-3(,.13 Q’H m), 3.31
OH (1H, dd, J=11.0, 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
OH (1H, q, J = 6.3 Hz), 6.68 (1H, dd, J = 8.3, 2.8 Hz),
| 6.91 (1H, d, J = 2.8 Hz), 6.98 (1H, d, J = 8.3 Hz),

0 7.10-7.17 (4H, m).
59(59a) "H-NMR (CDCl;) 8: 1.10 (BH. s), 1.26 (3H, t, J= 7.3
Hz), 1.32 (6H, d, J = 6.4 Hz), 1.40 (3H, d, J = 6.4
0 X/@ (11, 0, = 11541 1), 308 (e o 14258
\-r /Y\ Hz). 3.24-3.37 '(éH,'m),Za)ﬂsé-aj(g (1H, m), 4.14 (2H.
q,J =7.3 Hz), 4.49-4.59 (1H, m), 4.69 (1H, q, J= 6.4
Hz), 5.92 (1H, dt, J = 15.5, 6.5 Hz), 6.63 (1H, d, J =
155Hz) 6.73 (1H, dd, J = 8.5, 2.5 Hz), 6.92 (1H, d,
COzEt J = 2.8 Hz), 7.09-7.17 (4H, m), 7.29 (1H, d, J = 8.7

Hz).
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[ 0094] [Table 48] 44(44c) O ....---y-..N OH H CO2H ** ' H NMVR (CDC13) 6:

1.37(3H, d, J = 4.1 Hz), 1.41-1.46(1K n), 1.43 (6H, s), 1.53-1.73 (4H n),

1.98 (2H, d, J = 4.6 H), 2.19-2.26 (1H n), 2.31-2.46 (2H n), 2.50-2.57.
J

4 ' :
(1H, m), 2.58-2.70 (3H, m), 2.90 (1H 120 J = 10.1 Hz), 3.05-3.13 (3H, ),
'3.32 (1H, t, J = 8.3 Hz), 3.41-3.45 (1H -m), 4.29- 4.34 (1H, br n,
4.74-4.79 (1H m), 6.79 (1H d, J = 9.6 Hz)-, 6.87 (1H, t, J= 8.5 Hz),
7.11-7. "grg(s’g". A | CO2Et
.. "HN ( : z), A jSdz 4, d,
J=6.4 Hz), 1. .A4512(2"64‘) (1 G174 223212 H 7. J =
11.5, 4|1 He) oSy 6%7"1‘7“ g?@ Hﬁ)w%)s
3.72-3.78 (1H .331‘&(!—1 MA??%H;;{I; 7(7}&12%4@4#-&6%(218 , r5ri97
(111, d{, J - &ﬂ 15 Y! (16.986-6.3028 izl 1) -
7.09-7.17(5H, e e SR S o N P

OH CO2Ef 59(58¢), : GHJMPS( DCIaF].Q 259 QI—BH 13D 3HJ; +32f6HLd Hiz) ,

1.41 (3H, d, 6. : : Hy s ok 86T 55&2 156(}1@{ (2H,

d J =6.0 H s2/3 H7)282?41 224 46 5,(1 1H, dd,
7 .

0
J= 11.9, 3. 14H7, 2 22,35t —33»@43 58 ¢
3.72-3.78 (1H : ,72124Hé,§”?g, ‘35“??;)1,8 6. 86
(1H, td, J= 8. . . —IHz)rE)99(14l5445c18Hzr69wﬁHﬂJ 8.Oh, CO2H
411 . —1-1-Nu\/p (r*nman 60 1 (3H, lTP7~47B4H?“)H7\ 1.39-1.50 ng m ,
1. 45( 6K/ *%)7 ?*3»?“@?2‘%8"" ‘%%C#A#Z’@J 16. 9
Hz), 2.20-2.2 m 228 Os?)% 083§H @Hm&% . 37 ;H,( dd,
J =14.6, 9.9 ~8 = 3]—523 g‘g 3%6 1H,
dd, J =|11.5, : {;f‘jg'“(m dd; &i)m {? éﬁf H m,
4.78 (1H, q, i Hz), 6.83 (1H, td| (8. de%uaiz 29791HHZ) 153Ha2 (1H, dd, J =

‘OH COZE{ edby) [11- 1- NVR (CDCI3) 57 1. 3EH§21r\(/$<)(cha)adbge((dH; JE749z) qe;af(eHﬂidsl);h),
1.41(3K, |d. J 6. Hz) 1. 67 @5 gﬁnsw gc'(j HE b
| R), 2. <1HH§ mbﬁ) 183 QSQ ' (2H 14,7,

11
J
. . d
86, 5.7 Hz), 7.06 (tebedld, J = 9.7, 2|9 Hz), 7.11-7.15. (4H, n). 46(462) 0
(
d
1

2.42-2.63 (9H.f 0 (

6.9 Hz), 3.2%-3: (2P| . N3 5-3.78 3 sm 515%”;%15@ 1402K,28 @ Hd‘]J%z_ﬁ?ﬁ I(;iz), |
4.70 (1H, q. |JA~&~4 Hz) 9599 (1H, dt zp ?z =
15.4 Hz), .7./00-7.03 (2l m, 7.10-7. 13H %I%E’ymf(m” I 1;%% %g %% 46( 46b)

60(60c) 'H-NMR (CDCl5) &: 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-
O/Y\ﬁ 4.35 (1H, m), 4.75 (1H, t, J = 6.2 Hz), 6.91 (1H, d, J =
OH 11.0 Hz), 6.98 (1H, d, J = 7.8 Hz), 7.09-7.17 (4H, m).
OH

61(61a) "H-NMR (CDCl3).5: 0.90 (3H, t, J = 7.4 Hz), 1.10 (6H, s).

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), 3.22-3.34
(3H, m), 3.71-3.77 (1H, m), 4.15 (2H, q, 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).
COzEt

61(61b) "H-NMR (CDCl3) 8. 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,
CO,Et '

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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0 OH CO2Et 4. 11-

1-NMR (CDC13) 6: 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,
), 2.32-2.35 (2H, ), 2.49-2.64 (6H, g} 2.70 (1H, d, J = 11.5 Hz), 3.06
(2H, dd, J = 14.9, 6.6 Hz), 3.29 (2H1® J = 4.6 Hz), 3.72-3.77 (1H, br ),
4. .12 (2H g, J = 6.4 Hz), 4.66-4.71 (1H, n'), 6.99-7.01 (2H, br m,
7.10-7.15 (4H, m), 7.22 (1M, s). 46(46c) O OH COPH 14,4)4 1.39 (
75 -1, R+ NSTHWVRz 6 CIDACKR ) taivkicheniS 089, 3"4\173%) 22 R )
d1,.6J3]--167. ) m 1%921 4%%42@20441:5 sz);nsggH 33 (1H,
m, 2.28 (3H, 2. %8( "géﬂ, o IS 13’?‘5 : %j’ m,
2.83 (1H t, og(ﬁﬁ,m)é 15111:H (H%d z), _
3.53-3. 57 (1H, 15.752)( 38011 oy ~ 3183:56HJ_ ), 194 6. 98
(2H, m | 7.13 iﬁhé‘u f@’loﬂzfﬂ?&fuk‘l@ﬁ ) -.. OH
COREt O ' H N 7 1Hz), 1.40 (3H,
d. J = f}ez‘i(sz.}a')"z HEow (CD’PS’ 10%( 1%4 n ;;;/7% i‘l’ m,
3.00 (11-1,7d jﬁﬂ‘»S(Hd-J 43% §H ¥ 6.6 82,4 72 M d, J
= 5.5 Hz), 3. 5d, J1=H3Hbr2 64(4“(293’%2HH qu-J‘Za: 7.1
Hz), 4.70 (1H 3O (BH RS o B2 ,Hz) 5 | 7- 06-
7.16 (6H, m, (4 4—7¢J3H29659 T o = 5.5 1), ©b2 (GOREL  Op
1H NVR ( CDCl 3) _lJééng %1 5l|i,|zr)}729(1HtJ 8.0 Hz),
51: 453H(z3) H, : ABUA%H T oHs. ) . 1) ., 361. 6( 262t H, J
d2 17, =654y, 2.51-2. 70 (7H, m) %W RIERCLJE £1013F: 9,176 09, 97 pe 38133
- ’ 7.1 3H, 9T
3.31 (2} . 72-3.78 (1H il S TSR R SRlerEs Ty g -
6.4 kz), 7. ’O )dd)Yg§773134(52ﬁH2)n?$’3?§?$(1Q}? )}ﬁ’g(z?)Hm (?JH] = 7.8
m m m ,q.J=
Hz) . 47 y\ O‘bH 6.9 Hz), 4.15 (2H, q, J = 7.1 Hz), 4.76 (1H, q,J=6.?c>1Hz),
6.73 (1H, d, J = 7.4 Hz), 7.03 (1H, d, J = 8.0 Hz), 7.10-
Couet 7.20 (5H, m).
62(620) "H-NMR (CDCl) 5: 1.39 (3H. 1, J= 7.1 Fi2), 1.41 (3H, d, J
= 7.4 Hz), 1.45 (3H, s), 1.46 (3H, ), 1.87-2.09 (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
O/Y\ﬁ Hz), 4.274(1.33 ?1]1-1, m), 5.03-(5>.09T1)H m), (6 72q(1H d J
OH = 8.0 Hz), 6.90 (1H, d, J = 7.4 Hz), 7.08-7.15 (5H, m).
~_Q OH
o
63(63a) : "H-NMR (CDCl) 5: 1.09 (6H, 5), 1.27 (3H. t, J = 7.3 Hz),
- _ O 1.38-1.42 (BH, m), 1.65-1.67 (2H, m), 2.48-2.68 (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), 4.15 (2H, q, J = 7.3 Hz), 4.79
©;LO/Y\ﬂ (1H, q, J qes Hz), 5.05 (1H, d(t J-q161 6.7 HQ 6.43
OH (1HdJ 16.1 Hz), 6.74 (1H, d, J = 8.0 Hz), 7.07 (1H, .
= 8.0 Hz), 7.09-7.20 (5H, m).
~0 J\/\002Et
63(63b) "H-NMR (CDCl5) &: 1.09 (3H, ), 1.10 (3H, s), 1.25 (3H, 1,
X/@ J=7.1Hz), 1.41 G3H, 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
(2H, m), 2.34 (2H, t J = 7.4 Hz), 2.49-2.63 (5H, m), 2.65-
O/\lﬁﬁ 275 EH, m), 3.02-3.08 (2H, nf; 3.24-3.30 §2H, 2; 372
OH 3.77 (1H, m), 3.99 (2H, g, J = 7.1 Hz), 4.12 (2H. q, J = 7.1
Hz), 4.71 (1H, q, J = 6.7 Hz), 6.71 (1H, d, J = 7.4 Hz),
~_O Ot 7.02 (1H, d, J = 8.0 Hz), 7.10-7.17 (5H, m).
2
63(63¢) "H-NMR (CDCl,) 5: 1.37 (3 4. J=609H2) 138 (3H, t J
= 6.9 Hz), 1.41 (3H, s), 1.42 (3H, ), 1.45-1.48 (1H m),
. : x/@ 1.56-1.78 (3H, m), 1.97 (2H d,J=6.3 Hz), 2.18-2.25 (1H,
, 2.33-2.41 (2H, m), 2.46-2.55 (1H, m), 2.56-2.64 (2H,
O/Y\ﬁ n"li 2.80-2.92 ((ZH.r;)). 3.06 (2H,<dd, T)= 14.9, 7.4 (Hz).
OH 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-
O OH 4.36 (1H, m), 4.79 (1H, q, J = 6.3 Hz), 6.69 (1H, d, J = 8.6
Hz), 6.96 (1H, d, J = 8.0 Hz), 7.10-7.16 (5H, m).
o

[0103]



C2H - 01 1HNMR (CDCI3) 6: 1.39 (3H, d, J = 6.4 Hz), 1.42-1.61 (3H, n),
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, n), 2.45-2.68 (5H, m, 2.93(1H dd; J =
11.9, 9.6 Hz), 3.08-3.15 (2H, n), 3.282¢lH, dd, J = 12.2, 2.5 Hz), 3.37
(1H, dd, J = 11.2, 6.6 Hz), 3.42-3.49 (1H 1), 4.31-4.37 (1H, n), 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) 116 ...---y---... OH CREt 40/ 'HNMR (CDCI3) 5: 1.10
(6H s), 1.27 (B4 59 = 7.1H), (17.41..11 m(3)F1, 2di 0J(=1 H6, . 4ddHz)i
1.611THZ ,54(@“) y £9. 3UUI‘I— oL) 692( 530H=2m JWNM‘R (‘,‘DCT;,)‘% fﬂ) 61*!‘5"13'4!3H toJ_ofLQ 3.48
(1H, m,  3.72r3.75 (1H, br m,. : HZ)ZIB @l dHz ¥ ,5741-lz) 83843H73 J(=84, ) m,
5.44-5.52 (1H 5. 63-5. 69\ (/1H 6 %ﬁi q.7= 9412%1% ¥z y.Y “B710- 7. 25
(6H, m.| 48(4 ~0~> X COREL 114,54 nge o3 ) Balskd (6H, .
s), 1.25 (3H, .I?%)Z\Hnﬂ 4) 22(334|4H nﬂ,dlzwﬂtw 72Hz)455~462<1H m)

J6. 47H1Z) . 11z) . 0 (624H6mH) , ml ggf; "TI6: %%ﬁ%§160 = 11.7,
3.9 Hz), 3.06 1=.14.4, 7.1 Hz), 307 5200l 60 '77(1H
m, 4.12 (2H, 1O, 469(1H q, 3= 6.4 ), 6.91 (1H t, J38.9
Hz), 7. @4(Z4b>L/\5Jf m, 7 2 (i mmkcommﬁr%msjvw 3?4&)%"' 011
"H NMR (|CDCI 3) 5: 1.39 (3H, d 5@1J4915?2M§G(§Jd£ﬁzoqé71(§:SHJ
1-215. 7382( 3618 , (4nd)i,, 2m O\427(- I3, b, 92)18

H6. OrrH)z)i.2 4B AT 1 0 Hzloss3i 271i§e£k,.28%i,15 ol (1H,
d, J = 12.4 H tj;?f,ﬁw M, 4.31 zugez)gr S§HiH.m), 4.74. m7q41—852t(1H,
M, 6.886.93 7.15 (6H, s). ' [0pSBI ST ém§6r2)4§‘(°4%)’ E&E

CO,Et

64(64c)

"H-NMR (CDCly) 6: 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-
2.98 (tH, m), 3.03-3.16 (4H, m), 3.43-3.52 (1H, m),
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 = 8.0 Hz), 6.88
(1H, d, J = 8.0 Hz), 7.08-7.16 (5H, m).

65(65a)

"H-NMR (CDCly) 8: 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, g, 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 =74 Hz), 7.09-7.19 (5H, m).

65(65b)

"H-NMR (CDCls) 5: 1.10 (3H, s), 1.10 (3H, s), 1.25
(BH.t, J=7.1Hz), 1.33 (6H, d, J = 6.0 Hz), 1.41 (3H,
d, J=86.3 Hz), 1471 55 (2H, m), 1.66 (2H, d, J=6.0
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),

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(65¢)

"H-NMR (CDCly) 6 1.30 (3H, d, J = 5.7 Hz),
(3H. d, J = 5.7 Hz), 1.37 (3H, d, J = 6.3 Hz),
(6H, ), 1.43-1.47 (1H, m), 1.54-1.78 (3H, m), 1.
(2H, d, J= 6.3 Hz), 2.17-2.24 (1H, m), 2.31-2.39 (2K,
m), 2.46-2.55 (1H, m), 2.56-2.64 (2H, m), 2.78-2.91
(2H, m), 3.06 (2H, dd, J = 15.5, 7.4 Hz), 3.11-3.15
(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
(1H, m), 4.78 (1H, q. J = 6.3 Hz), 6.70 (1H. d, J = 8.0
Hz), 6.93 (1H, d, J = 8.0 Hz), 7.09-7.17 (5H, m).

1.30
1.40
1.96




y OH1 COREt 111101 11-1-NMR (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), 32..0469-(22.6H8
c( J4dH,J nm):142.0766(61HF4z)dd3, .J32=01H1., d7,d3.0
J =89, 3.9 Hz), 3.43 (1H, dd, J = 8193 6.6 Hz), 3.73- 3.79 (1H, 1), 4.29
(2H, q, J = 7.2 Hz), 4.85 (1H, g, J = 6.4 Hz), 6.38 (1H, d, J = 15.6 Hz),
7.10-7.17 (4H, m, 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... y OH COREt 10 1H NMR
(CDI3) 6:dkd (6H, s), 1.25 (3H t, J . 7.0 Hz), 1.45 (3H, d, J = 6.4 Hz),
1.67 (2H, @09 = 6.0 .9 Hz), 22. 4969 23..6049 ((ABHH: m1’)): 23..7266
((11HH dddd: gﬂggel%g] 439 Hz), 3.38 (1H, dd, J= 9.4, 2 Hz), 3.72-3.78
(1H m a8y (200 3= 7. 0 Hz) 4 78T HniR @ocnfs #8158 Bvr = | 4H,
M, 7.27(1H o, J = 8.3 Hz), 7.44 (1 szi48(33csz hdﬂ ¢J&)5.5
49(49c) |F C H y01 —11€ Hz)
143 (34, s), o N /d. § @’i’“ i”éé, 2 m,
2.84-2.95 (2H 2-3.42 H3H m, 3.2 %1dd 510 a_47 L3746 (1H,
dd, J =110.5, .56 (1H, dd, J = E%" ”ggsmz,ﬁg ’(1 3# 3%19, br
m, 5.01(1H, I:Hz) 7.10-7.16 (4 , . 2 Hz),
7.43 (1H d, . 60 (1H s). 53(50a) F30 OI e
i C}és’""‘ R Wm 36— 0 RS A R S b 2
Hz), 1.42 (3 .4 Hz), 1. 67 @ Oiiz),J 45 (38, cD L'%)nf,Hz§51s7(§H d‘J_e3
2.481-12. 7533 , 320 25 9%(;2%%(‘5@)37(29“3’2 J-23‘7§950( 11
HH dHd |J dd, (1H, 216 z)ﬂ334%§1 d‘gﬁggsg gé 3. 48
(1H, m, 3.73}3. 1H n)OH4H14 (2H q, D3.7377 @iHkg)a1s du, 46 =0 2 Hp), 4q'7(1 6.4
Hz), 6.13(1H,|dt > 15.3, 6.6 Hz), 672%&%?&“%‘55% ’13)6%713
H m,| 7. 7.45-7.46 (2H wiilrat du Y2 86(50b) |F c'so
11111 1H NVR (CDC13) 6:1.10 (6H, s), 1.268 (3H,
1591 76 (6H Hrﬁ 234 (2H, t.
S TN e SO é@&f@?H, t,
) gisg& 6223231%? H2rH3 i%‘ 24, |(1H,
L g ol1 6 %%?% m,
J¥5 (1H g, J Fubo hz“i”%bﬁ“ |, 7. 15
.3 Hz), 7.43 (Lo J = 7. .70 (1H, s).
67(67a) "H-NMR (CDCl) &: 1.07-1.12 (1H, m), 1.10 (6H, s),
1.43 (3H, d, J = 6.4 Hz), 1.66 (2H, d, J = 6.0 Hz),
RSl
LGl , M), S, ' , = [, B,
O/Y\” ‘Hz), 3.24-3.38 (2H, m), 3.61-3.69 (1H, m), 3.67 (3H,
OH 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 (0H, s), 7.38 (1H,d, J = 7.8 Hz).
COzMe
67(67b) "H-NMR (CDCl3) &: 1.10 (6H, s), 1.18-1.24 (1H, m),
1.36-1.46 (3H, m), 1.43 ( H, d J = 6.4 Hz), 1.54-
w 1.72 (BH, m), 2.32 (2H, t, J = 7.8 Hz), 2.47-2.66 (6H,
m), 2.70 (1H, dd, J = 11.9, 3 3.05 (2H, dd, J =
O/Y\u 14.7, 69Hz) 3.24-3.34 (2H, m), )367 (3(H 5), 3.70-
OH 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).

COzMe




~--(".. OHOCRH Il '"HNWR (CDCI3) 6:1.38 (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, n), 2.32-2.39 (1H, n), 2.47-2.74 (5H, m, 2.91 (1H, t, J =
9.9 Hz), 3.06- 3.17 (3H, m), 3,35-3.4242H n), 4.34-4.39 (1H m,
4.83-4.89 (1H, n), 7.10-7.20 (5H, m), 7.41 (1H, d, J = 7.8 Hz), 7.63 (1H,
s) . 116 [Table 51] 51(5la) 101 OH COREt 41 ' H-NWR (CDCI3) 6

1 M ?1/1 (24 t, J =
H

0.92 (SHerirmd—=—F3He 31— 6H 5 jH’HM (cbt:‘ i Héﬁ, NG
7. 1Hz), |1 4%-[1.61(2H, ). 1.68 (2J Tioil 341)1585‘9d('1= sL
2.49-2.64 (4H, m), 2. 73 (1H, \dd, 1. )24? SH PRR T 99 /=114, 9,
y 7 J=1 3
8- 8 (1H, JP& r 28 6ain z%ﬂ R
|

7.1Hz), |3. 29- )\, 4.65
(1H, dd| J= 7. "6 Hzjon 6127 (1H d, J :34161H0ddH2 ;osezeﬁz (4.12H431t(d—,| :z 8.3,
2.8 Hz) | 7.10-7. M, 7.14-7.19 (3R CFJ53ﬁ°(HEH7°%F1 (. = 5.5
Hz), 7.98 (1H, d, J=.16.0 Hz). 51(51b) F O ON"®H CO2Et 01 . 'H—NIVR 3)
6: 0.93[(3H, |t = 6.9 Hz), 1.11(6K s), = 1.24 (3H J

N’ =

J Lt
7.2 Hz),| 1.32-1.4 m, 1.50-1.58 (2H, m), 1.67 (2H, d, J= 6.0 Hz
1.69-1.78 (1H, m), 2.5002 64 (6H n), 2.71 (1H,_ dd, J= 11.7, 3.9 Hz),
2.85-2. 98 (ZH M, 3.06 (2H, dd, J = 14.9, 7. T Fz), 3. 26-3.34 (ZA 1,
3.72-3.78 (1H m, 4.13 (2H, q, 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, n), 7.14-7.17 (2H, m). 51(51c) SI
OH CO2H 4.01DINMR (CDCI3) 6: 0.88 (3H, t, J = 7.3 Hz) 1.28-1.35 (1H, m),
1.37-1.55 (2H, m), 1.44 (6H, s)168177(1Hm) 1.99 (2H, t, J = 6.0

He) | 247266T(a$14Ierﬁ9]273288(2H .293301(1H m. 3.06-3 13
(2H, m , %593 (1H, d, J = 11.0 Hz ’gg Pﬁ'f‘hu[ﬁ)u 3, 7%1?‘?555 Jr
11.0, 4.6 Hz)|, 4.38- 4.43 (1 a 08 b e oAbl 5d, J =
8.3, 2.8 Hz), gty 3 3, 3 o 72 (5. 06305 TR( 5K =1} 7. @zwta)
afj H 3.23-3.37 (2H, m), 362370 (1H, m), 3.67 (3H,'s),

370379 (1H, m), 4.68-4.80 (1H, m), 5.97-6.07 (1H,

, .68 (1H, d, J = 15.6 Hz), 7.08-7.29 (7H, m), 7.38
(1H d,J=7.8Hz).

68(68b) : "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 = 6.0 Hz), 2.31 (2H, t, J = 7.3 Hz), 2.43-2.67 (6H, m),
O/Y\N 2.69 (1H, dd, J = 11.7, 3.9 Hz), 3.05 (2H, dd, J = 14.9,

N 7.1 Hz), 3.25-3.32 (2H, m), 3.67 (3H, s), 3.71-3.78 (1H,
OH m), 4.73 (1H, g, J = 6.4 Hz), 7.10-7.23 (7H, m), 7.42
(1H, d, J= 7.3 Hz)." -

CO,Me
68(68c) "H-NMR (CDCI;) 5: 1.36 (6H, s), 1.38-1.44 (7H, )
1.50-1.65 (4H, m), 1.92 (2H, d, J = 6.0 Hz), 2.20 (2H
J = 6.4 Hz), 243-268 (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\u 3.48 (1H, dd, J = 10.5, 5.5 Hz), 4.19-4.30 (1H, m), 4.81
: OH (1H, q, J = 6.3 Hz), 7.08-7.22 (TH, 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



OH H COREt ..2.47-2.69 ' H NMR (CDC13) 6:

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, ),
1.66 (1H, d, J = 6.0 Hz), 1.72-1.79 (1H ), 2.31 (3H s), (6H m, 3.06
(2H, dd, J = 15.8, 6.6 Hz), 3.25 (2H, 1dd, 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, rr) 723(1H d, J=7.8 H), 7.32 (1H d, J =
7.8 Hz), 7.84 (1H, d, J = 16. 52(52b) 1110 O OH H CORE |||
"H ONMR ( 1 6 1. t,
7.6 Hz), Pnes ( %ig%b&v%o fﬁb%‘%ﬁ?l%ﬁ P AL HE gt Hstobel Hz
1.72-1.8 : s 4 5 HAL, 2:50+2. 64 (5H
n, 2. 680C( "ﬂnijcgau% 1:&%1&%&55 el Pr%g 3{18031? Hﬁ ni’,yéz éf gﬁ% dd, J =
14.7, 6. %chlil:) r3g2§d§c13ﬂor€ 2H(2mol§f 711: 3 aZOgéHat%n,Afa 4 ( %ITL eQred = 7.6
Hz), 4.56 (1H, dd, 8.5 3.4 ). 7.06 L83 fg) F556-7.17
(6H, n). 1‘5_,2115210))513,)/ 3:1}Na the ﬁ'bd‘h&@bh4étab|sNWa§¢D@ B) , 6: n@ 87c(3H t, J
= 6.9 Hz), 1.49 (6H, s), 1.69-1.77 (1H, n), 1.95-2.07 (4 m 2.31 (4H,
s), 2.48-&f SXample 1. However, Examples 69 to,80 (2% dst2n§9:i2néy (4H,
M. 2.81-2.99 (3H m, 3.07-3.15 (3H, m), 3.31 (1H d, 32110 ),
3. 37-3. 43Lr( THhathrthy  PROATCBIGY (DS nfredcaIrieB60ptHinbELg) orde89- 4. 94
(1H, br 704(1HdJ:69Hz)709716(5Hr‘r)720(1HdJ:7
.8 H). <5f3(@e)a)0396@wm@-rwatlon'MNNRC@@DQLW seagteny3pndt (3) =
He) 111(6H %%131141(1H m, 1.35 (3H, t, J = 7.0 H), 142164
(2H, m, YIE 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, a, J=7.0H), 4.62- 4.67 (1H, ), 6.54 (1H, d, J = 16.3
), 702 g J =83 H,), 7.10-7.18 (4H, ), 7.27-7.33 (2H, m, 7.84
(1H, d, J 83 Hz). [0098] [Table 52] 117 53(53b) 1110 .1.'---''N OH H
1H NVR (CDCI 3) Bip0e 980{3H, t, J = 7.1 Hz), 1.11 (6H, s), 1.26 (3H t, Jr
7.3 Hz), o Ty A8 SOt 16T 2 H—t——— 60—z
1. 73-1.59?_2‘( ﬁa %ﬁ%‘wﬁz-z 64 (6H m, 2.70 Rﬂa dd, Jr 11.5, 4.1 He),
2. 91- 3. (QekaH M- 325383 2H—)— 32t ,H,NMR\C%,S .m@.H ymm,w, J=
7.3 Hz),| 4. , ., 3.9 962 iz o 7 Ay 8 |(2H,
! g e

H J =143, 7.4 Hz), 3.26-3.33 (2H, m), 3.71-3.75 :

(1H, m), 414 (2H, q, J = 7.2 Hz), 471 (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).

69(69b) H-NMR (CDCl;) : 1.40 (3H, s), 1.42 (3H, s)
. 145 (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
o/\(‘;\” (1H, m), 3.64-3.68 (1H, m), 4.10-4.16 (1H, m),

4.93-5.01 (1H, m), 7.08-7.15 (5H, m), 7.16-7.21
(2H, m).

70(70a) TH-NMR (CDCly) &: 1.1 (6H, s), 1.24 (3H, t, J =
7.2 Hz), 1.43 (3H, d, J = 6.3 Hz), 1.65-1.71 (2H,
_ o m), 2.561-2.64 (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,

(0] N

/Y\H

m), 3.28 (1H, dd, J = 9.5, 4.6 Hz), 3.35 (1H, dd,

Cl

OH J =9.5 6.0 Hz), 3.73-3.78 (1H, m), 4.13 (2H, g,
J=72Hz), 471 (1H, q, J = 6.3 Hz), 7.07-7.17
(6H, m), 7.41 (1H, d, J = 2.3 Hz).

CO,Et

70(70b) 'H-NMR (CDCl) &: 1.40 (3H, s), 1.41 (3H, s),
1.45 (3H, d, J = 6.3 Hz), 1.98 (1H, dd, J = 13.7,

al 6.3 Hz), 2.04 (1H, dd, J = 13.7, 6.3 Hz), 2.37-

2.48 (2H, m), 2.52-2.68 (4H, m), 2.85-3.14 (5H,

m), 3.52-3.61 (1H, m), 3.66-3.70 (1H, m), 4.11-
OH 4.19 (1H, m), 4.92-5.00 (1H, m)709717(7H
m), 7.23 (1H, br s).

Iz

CO,H
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COREt 53(53c) 0 NOH H CO?2H 1H NMR (CDCI3) 5: 0.87 (3H, t, J = 7.3
.22-1.30 (1H, m, 1.31-1.40 (1H, ), 1.44 (6H s), 1.51-1.60 (1H m,
.83 (1H, br m, 2.00 (2H, dd, Jr 10.3, 6.2 Hz), 2.49-2.67 (5H, m,

.95 (2H, m), 3.01-3.18 (4H, ), 13641-3.46 (1H, ), 3.49-3.54 (1H 1),

.38 (1H, br m), 4.90-4.94 (1H, ), 6.90 (1H t, J = 8.5 Hz),

.16 (6H, m). i |k 54(54a) 1110 H OH OCREL .. 1H—NI\/R(CDCI3)

(3H, L. -3 = 7.3 He), 1.09 (6H—s}—1-3 110st SBAL3H- t, Jr
, 1.?3/-1.4 1 , lim%g %( m)dss 1'(‘2H Bﬁz

84 (1H, |m, 2. 3 4 n%? 225§g4<$mm ) B30 . [11. 5,

.| 3.02-3. > @ 723?8.526 (2H,
7.1 H) | 48,7(3167 ? 4 6 tz) .
19 (5H, |m | 7.35 (1H s) 8 10 (1H, d, J' =
). 54(54b)Cl 1 CCREt 011 1H NMR (CDCI3) 6:

1t |ar 71‘1%9%Et 110(6H s)

71{71b) ~ | "H-NMR (CDCH,) d: 1.42-1.49 (SH, m), 2.00-2.13
(2H, m), 2.37-2.68 (5H, m), 2.95-3.16 (5H, m),

3.24-3.31 (1H, m), 3.50-3.64 (1H, m), 3.65-3.73

: (1H, m), 4.17-4.26 (1H, m), 4.83-5.15 (1H, m),

7.08-7.15 (6H, m), 7.27-7.29 (1H, m).

CO,H

[0108]

[Table 61]

72(72a) "H-NMR (CDCly) 6; 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

O/Y\N (2H, m), 3.23-3.32 (2H, m), 3.70-3.76 (1H, m),

ou H. 4.10-4.16 (2H, m), 4.65-4.71 (1H, m), 7.10-7.20
cl (6H, m), 7.36 (1H, dd, J = 8.5, 3.4 Hz).
CO,Et
72(72b) "H-NMR (CDCl) &: 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,
/Y\ 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), 3.01-3.09 (3H, m), 3.25-3.32 (1H, m), 3.52
Cl (1H, dd, J = 10.9, 5.7 Hz), 4.25-4.30 (1H, m),
4.72 (1H, q, J = 6.3 Hz), 7.08 (1H, d, J = 2.3 Hz),
7.11-7.47 (6H, m), 7.28 (1H, d, J = 7.7 Hz).

CO,H

73(73a) _ "H-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,
| m), 2.48-2.67 (6H, m), 2.73 (1H, dd, J = 11.7, 3.9 |
cl O/Y\N Hz), 2.84-3.01 (2H, m), 3.06 (2H, dd, J = 14.9,
H

7.1 Hz), 3.26-3.36 (2H, m), 3.72-3.80 (1H, m),
OH 4.13 (2H, q, 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,) 0: 0.88 (3H, {, J = 7.3 Hz), 1.41
(6H, s), 1.53-1.65 (1H, m), 1.74-1.84 (1H, m),
. 1.93-1.99 (2H, m), 2.43-2.67 (5H, m), 2.72-2.81
(1H, m), 2.82-2.90 (1H, m), 2.93-3.13 (3H, m), |
O/Y\u 3.16-3.23 (1H, m), 3.38-3.46 (1H, m), 3.48-3.55
OH . (1H, m), 4.30-4.38 (1H, m), 4.73-4.80 (1H, m),

7.08-7.18 (6H, m), 7.27-7.29 (1H, m).

CO,H




1. 25 (3H t, Jr 7.1 Hz), 1.31-1.41 (1H, nm), 1.43-1.59 (2H,, d, J = 6.0 Hz),
1.74-1.82 (1H, n), 2.30 (3H m), 1.66 (211 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, n), 3.05 (2H, dd, J =

14.4, 6.6 Hz), 3.23-3.31 (2H, n), 3.782B.76 (1H, m, 4.14 (2H, q, J = 7.1
Hz), 4.53 (1H, dd, J= 8.5, 4.4 Hz), 6.95(111 s), 7.03 (1H, d, J = 7.8
Hz) | 710717(4H rr),727(1H d, J =8.7 Hz). 54(54c) 0 N OH H CC2H 4*
11- 1- NVR=£EDEH3Y—6 . » st e ted? (6H,
AT ST &
(3H, s),| 2.512. ﬁ g 34, 7.6
Hz), 3.08 (2H . " (T RS fijiau oy T @9 3. 44
(1H, m,| 3.48- ok. 34-4.39 (1H, |, 7341180 4. 85 (1H, m), |6. 98
(2H, s), 7.10- . 55(55a) 110 001-13 r'N - OH H CO2Et 1H NMVR
(CDCI 3) [5: 0. ¢ zEy 3 M), 110 (GH s), 1.34 (3H t, Jr 7.1 ),
1.36-1. 42 - S Or RS T 6 6 SEHeHed, J =
5.5 Hz), jH, 2.1 691 1M, nmdmuss:mﬂ_ 08, 4.1
Hz), 3.0 9@,03,53%“&)2(:: 6 QSHZG R
9.4, 4.4 H)24-443 ;J 6.6 H bekiz) ,
4.67 (1H %), " 6.58 (1H, d723F5H1"87€? wz)d Agskn (1H, d, J =
8.3 Hz), 7.15-7.18 (2H, |m, 7.31 (1H t, J = 8.0 Hg),
7.92 (1H, [0099] [Table 531 11&C§§(05ggg}dt 1@3@1” NVR ( GDCI 3)
6: 0.92 )

1.33-1. 4 z&%? otk 12670175 G, 7). 395 |Hz) |
1.71- 24 .73'21:@4ng“)|42§53 BTN 075 4K, 1),
2.98-3. . 3‘% féw”mm@ﬁ@@ Gy 9.
4.15 (2H . .58 (1H, dd, J 3 Hz), 6.74 (1H d, J =
8.3 Hz),| 7. & 7.8 Hz), 710721(5H rr) . H OH
1110N ¢ ' H NMR (CDCI 3) |5: 0.88 (3H, t, J:6.-9 He) |

1.31- 1.40 (IH, m), 1.40-1.56 (2H, m), 1.47 (6H, s), 1.68-

[0109]

[Table 62]

75(75b) "H-NMR (CDCl;) 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, m), 2.86-2.95 (1H,

O/Y\N m), 2.98-3.24 (5H, m), 3.44-3.59 (2H, m), 4.35-

4.43 (1H, m), 4.854.95 (1H, m), 7.09-7.17 (6H,

H
OH m), 7.20-7.28 (1H, m).
cl CO,H
_ 2
76(76a) : "H-NMR (CDC) &: 0.93 (3H. 1, 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, m). 1.68 (2H, d, J = 6.0 Hz),
1.70-1.78 (1H, m), 2.50-2.68 (BH, m), 2.72 (1H,
ci o/Y\ dd, J = 11.7, 3.9 Hz), 2.85-2.99 (2H, m), 3.06 (2H.

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),
7.10-7.13 (2H, m), 7.14-7.19 (3H, m), 7.38 (1H, d,
J=2.3 Hz).

"H-NMR (CDChy) &: 0.88 (3H, t, J = 7.2 Hz), 142

N: < :

H

></’@ (6H, s), 1.49-1.55 (1H, m), 1.73-1.79 (1H, m),
N

H

76(76b)

1.97-1.99 (2H, m), 2.46-2.57 (4H, m), 2.60-2.66
(3H, m), 2.75-2.81 (1H, m), 2.83-2.89 (1H, m),
2.96-3.03 (1H, m), 3.06-3.12 (3H, m), 3.19 (1H, d,
J.= 10.9 Hz), 3.41-3.45 (1H, m), 3.49-3.53 (1H,
m), 4.31-4.36 (1H, m), 4.85-4.87 (1H, m), 7.09-
7.17 (6H, m), 7.28 (1H, s).

CO,H




2.00 (2H, di0j37361.04 H(3z1)-1, 2M6) Cl-32..3607 ((51HH, M

)752(. 17E17:2r12(.21-1, d, J = 10.1 Hz), 3.37 (1H, dd, J= 11.7, 8.5 Hz),
3.49 (1H, dd, J =11.7, 4.8 Hz), 3.79 (3H, s), 4.45-4.50 (1H, m, 4.92
(1H, dd, J = 7.8, 4.1 Hz), 6.72 (1H, #28J = 8.3 Hz), 6.95 (1H, d, J = 7.3
Hz). 7.10-7.19 (5H, . /Z2,r. i i Oli OHQOH3 CO2H 56(56a)
. "ONOH | IP COREt ' H NMR (CDCI3) 6: 110(6H s), 1.33 (3H, t, J = 7.1
Hz), 1. Rttt 70z )44 (3H ‘HJNMR(EDcﬁ)ﬂs!z’(sHJ-tJ*-Wm-?z' ethy J =
5.5 Hz), 5 m, 2.72 H, J (GFI s1. 1.293R, 4J=17j-lrz 1.3131.40 2H dd, J
= 14.9, H r 5. 3 4331 SZH( (Hd Z H q, J
= 7.1 HZ N ) . C Iy = ,0 4]0HZ) 1H, d,
J = 15. 8 . . '7(;;HJ$')14®1 %Hzt 33—;&0 ZHHRSS;H ,
7.09-7.17 - 73%‘2 ).
56( 56b) | qg z)@f157 7 Hil;n;4 1%(,1113 1.139
(3H, t 4 -|#QJ 33 57H2()7I313(1|I|‘ld J¥86K25 H7)),
2 56_ 2’ 6 ~ | "H-NMR (CDCl;) ®; 0.87 (3H, t, J = 7.3 Hz), 1.37-
- - 1,45 (1 143 (6H, d, J = 4.1 Hz), 1.48-1.58
dd, J = ‘3(1ﬁ2§n)31 7'358 80(1H )= (‘97-(2'l-ﬁldld=s =
11_7, 3. Hz) HGH 274292 ﬁq =
7.1 H). G—ZEJ AR L BT
= 8.3, 4. 74&54%% mCV11J18=(5|8ﬂ\37GOZPEthZ),
7.09-7.1 5/=83%F (3H, t, 6.9 Hz), 1.39
(3H, d, ol = 6.0 Ha) J? 48-2 58 (3H,
m, 2.59- -éﬁ&”“? S T2 153 B0 tzr, dd,
J = 15.1 34941758 (2 ), 1dd(2HJi J:G_b H,
OH6. 2 Hz ‘971415121{” é E&' .39
(1H, m, rﬁidhzdsz-(z 8n(1 . 89
(1H d, '?.1753'319 fﬁﬂ?y“1i47‘?'§<§ﬂ“797357(57"")
m - m
H NVR (¢DC (1?-1de7 2),7.33 (1H, d, J = 7.8 Hz).
78(78b) "H-NMR (CDCl) 5. 0.89 (3H, t, J = 7.1 H2), 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-
w 2.59 (1H, m), 2.61-2.67 (4H, m), 2.91 (1H, dd, J =
11.9, 9.2 Hz), 2.96-3.04 (1H, m), 3.08-3.14 (3H,
O/Y\u m), 3.29 (1; d J= 119(Hz)ma)39 (1H, dd, (J—
OH 11.5, 7.8 Hz), 3.45 (1H, dd, J = 11.5, 5.0 Hz),
4.434.48 (1H, m), 4.86 (1H, dd, J = 8.0, 3.9 Hz),
ol 7.11-7.17 (6H, m), 7.25 (1H, 1, J = 8.7 Hz).
CO,H
[0110]
[Table ©63]
79(79a) "H-NMR (CDCR) &: 0.96 (3H, t, J = 74 Hz), 1.1
(6H. s), 124 (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-
/Y\ 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(79bj "H-NMR (CDCl) 5: 0.87 (3H, 1, 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).




Hz), 1.34 (6H d, J = 6.0 Hz), 1.44 (3H, d, J = 6.6 (1H, dd, J= 11.9, 4.1
Hz), 3.06 (2H dd, J=14.7, 6.9 il | 10Th,".."---111Hz), 1.67 (2H d, J =
5.5 Hz), 2.48-2.66 (4H, nm), 2.72 Hz), 3.37 (2H, d, J = 5.5 Hz), 3.72-3.79
(1H, m, 4.25 OH (2H, q, J = 7.2 Hz)124.56-4.65 (1H, nm), 4.82 (1H q, J =
6.6 Hz), 6.24 (1H d, J =158 Hz), 6.78 (1H dd, J. =87, 2.8 Hz), 6.99
(1H d, J = 2.8 Hz), 7.09-7.17 COREt(4H, n), 7.51 (1H d, J =8.7 H), 8.00
(lH, d, ‘Js_a)l _8 I_l-;\ rn1nm fT:\hln 541 JHQNRZ{EE '9 Q = AN "ﬁ .

CH COPEt 1 11-1-NWR (CDOI3) 6: QD (81 5)ios P ETER LT S e
1.32 (6H 1.43 , mmem 4, 167 >2Hzo-1da (18, . |6. 0
Hz), 2.4 H% J—:Lg gggHzmg;a e‘ﬁgggH, m,
3.06 (2H , 3. 32 (2H 303]33-(—2H4m)63 7(1B (1H,
n, 4.13 , 4.48- 4.57 (1H-7fye) «de768 (K oge0 (5.6 11 Hz),
6. 70- 6. 7 s), 7.04 (1H, @H“ “”8”13 Y13 @97 418 |(4H,
m. 57(5 OHH OHO . 'H-NI\/R(CDCI3)6 1.30 (3H, d, J
= 6.0 Hz = bU HZ) A0 3Hhvrdcodh,) & 04583 @, ,m)mmH\GH,
s), 2.01 . { i), Irj7:1.3.(B0 77 1682 (O

2.78-2.8 . qum &2‘;—7 255 T |
3.16-3. 2 47? & Gﬁﬁahﬁym 8ﬁ5 30EFh)dﬁ71ﬂmH 11. 0,
4.1 Hz), 4.3 , mOH4 45-4.54 (1H, |M}, 4.95 (1H. q, J = 6.3 Hz),
6.72 (1H, dd, |J = .y Hz), 6.86 (1H, ¢, J = 2.8 Hz), 7.06 (1H, d, J =
8.7 Hz),| 7.09-7.1 ) 58(58a) re -1?21 OCHH C 02 Et . 111 '1-1-NWR
(cpal 3) 16: 110 (6H, s)O 1.26 (3H. J=7.2 H). 1.39 (34 t. J =6.5
Hz), 1.40 (3H d, J = 6.5 Hz); 1. 67 (2H, d, Jr 6.0 Hz), 2.43-2.66(7K, M),
2.70 (1H, dd, J- 11.7, 3.9 Hz), 3.06 (2H dd, Jr 14.4, 6.6 Hz), 3.26-3.34
(3H m, 3,70:3.79 (1H m, 4.02 (2H g, J = 6.5 Hz), 4.14 (2H q, J = 7.2
Hz). 4.70%%H1q, 3 = 6.5 Hz) '5.93 (1H dt, J= 15.4, 6 6 Hz), 6.63 (1H d,
j:54Hz),£n%§7k%l = 8.3, 2.8 Hz), 6.93 (1H, d, J = 2.3 Hz),
7.07-7.18 (4H P30 (1H, d Jr 8.7 Hz). 58(58b)

S)-2-(3-Fluoro-4- methylbenzyl)pyrrolldln 1-

y1]-3-[(1R)~-1-{2-[2-(2H-tetrazol-5-

yl)ethyllphenyll}lethoxylpropan-2-ol

(8la). 5-Ethenyl-2-{[2-(trimethylsilyl)ethoxy]methyl-

2H-tetrazole

S5-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) and

stirred for 22 hours at room temperature under a nitrogen

atmosphere. The reaction solution was fractionated by

adding ethyl acetate/hexane (1 1, V/V) and water thereto,

and the aqueous layer was extracted with ethyl

acetate/hexane (1 1, V/V). The organic layers were

combined, washed with saturated Erine, and dried over

anhydrous sodium sulfate. The solvent was distilled off



la NOH HCOREt . 111 11-1-NWR (CDCI 3) 6: 1.1

, 0 (6H, s), 1.24 (3H, t, J =

7.0 Hz), 1.39 (3H, t, J = 7.1 Hz), 1.41(3K, d, J = 6.3 Hz), 1.52-1.61(2K,
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 = 11.7, 3.9 Hz), 3.05 (2H,18d, J = 14.4, 6.6 Hz), 3.29 (2H d, J
= 5.5 Hz), 3.70-3.79 (1H, m), 4.00 (2H, q, J = 7.0 Hz), 4.12 (2H, q, J =
7.1 Hz), 4.67 (1H g, J = 6.3 Hz), 6.72 (1H dd, J = 8.3, 28Hz), 6. 97
(1H, d, J = 2.8 Hz), 7.02 (1H, d, J = 8.3 Hz), 7.09-7.17 (4H n). 58(58c)
[ VA 41,33
157 (sl ides TNq B s RULID: Rl 2, (3L e 1255%3# )

1. 59- 1. 73,4 2Hho hun Jcr%n(a% £hoHy gnéxsgé eiﬁyi Qetibe Mhg02.28- 2 42
(2H, m), 2.42-7.64 (4H, 5820 89 (1H ). 27093 13 (3H M. 331(1H
dd, J = 11.9 9. ﬁOFBO/Vﬁ'@J gt e @1tlé1c9mp5quH§E a3c86ok2Hss0, 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, 2.8 di)y SuSdrdddd (6.9 =2 Bikd, 46598 (1H d, J = 8.3 H), 7.10-7.17
(4H, m). 59(59a) . 1110 '/ N OHH COREt "1-1.NMR (CDCI 3) 6: 1.10
(6H, s), 1.26 (3Hb) t5- (B 72-3(Hz) (1R) 32-(6BR) dpxiran624viiz), 1.40 (3H, d, J
= 6.4 Hz), 1.67 (2H, d, Jr 6.0 Hz), 242265(7H m) 2.70 (1H, dd, J=
11.5, 4.1 I)OX.\B @Hlxlzlrphwlﬁtllanzllﬁw F2y, 3.24-3.37 (3H, m, 3.69-3.79
(1H m, 4.1 449459(1H m, 4.69 (1H, q, J = 6.4
Hz), 5.92(%a}m e%ﬁlyl%#lm) %th%%m@}hﬁa B2HapLrazoles 15,5 Hz), 6,73 (1H,
dd, J =8.5 2.5 H), 692}% —28Hz)709717(4H m, 7.29
(1H d, J BlyHi? g er[‘kr%\b?e 120 59(59b) ..----y---- .. OH COREt

"H NMVR ( 6 3 { 1,(6H d, J =
R (o %‘ftiwll R REhngly ety (St r dasole nrh”l%%é = 558 0n .
2.32 (2H, 6

Hz) | L208 r%tzak?]n%% %éjégfﬁf%ellgi §8£§ ( gk%g}?iétzg nl s Qe i&? IS 3 9
(1H, m, ﬂn]-@hé Zsljiméyma]nrreg QSHLZ})Ie ﬁeéﬂoé é@s&}ﬂoem 1n4E§§mﬁlE| 4(\4’409
Hz),671(1H dd, J = 8. Hz), 5 (1 (1Hd
J = 8.3 Hzg,giv®d%khd. ﬂﬂ%lé*toﬂ@euﬁ@(5§ca yellow 011y substance

(yield 88%). '

(81lc) (2R)—1—[[2—(2 3—Dihydro—lH—inden—2—yl)—1,1—
dimethylethyl]lamino]=3-1( -1-{2-[(E)-2-(2-{[2-
(trimethylsilyl)ethoxylmethyl}-2H-tetrazol-5-
yl)ethenyl]phenyl}ethoxy]propan—2—ol

By using 5-[(E)-2-(2-{(1R)-1-[(2R)-oxiran-2-yl
methexylethyllphenyl)ethenyl]-2-[[2-
(trimethylsilyl)ethoxy]methyl]—2H~tetrazole which had been
obtained in Example 81(81lb), 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
(guantitative).

(81d) (2R)-1-[[2-(2,3-Dihydro-1H-inden-2-yl)-1,1-

dimethylethyl]amino]-3-[ (1R)-1-{2-[2-(2-{[2-

(trimethylsilyl)ethoxy]methyl}—ZH—tetrazol—S—



0, OON OH OH 0. 1H- NVR (CDCI3) 5: 1.29 (3H, s), 1.30 (3H, s), 1.32 (6H,
= Hz) 1.38 (3H, d, J = 6.1 Hz), 1.43-1.56 (2H, m, 1.59-1.74 (2H,
90 (2H, nm), 2.11-2.20 (1H, n), 2.28-2.41 (2H, n), 2.42-2.64 (4H,
t, J = 11.0 Hz), 2.99-313B (3H, m), 3.30 (1H, t, J = 9.9 Hz),

J

1

332°
~ W

’“IIQ.l—‘
QT ©

=11.0. 5.0 H), 425434(1H m, 4.43-4.52 (1H, m), 4.72
Hz) 16.68 (1H, dd, J =8.3, 1.8 Hz), 6.90 (1H d, J = 1.8

Aw
\./01

q, J 6.

6.96 (1H, d, J = 8.3 Hz), 7.10-7. 17 (4H, m. 60(60a) it 1101-ThN

H co2 3 4 Hz), 1.10 (6H, s), 1.33

JE}D Fﬁh 116})21%7)%%%1%#&5, ﬂ73182(1H m, 2.26 (3H, s),

. 64 (4HB}W)usﬁ'1i ;(riHldp 2-J( 2= :Jfld‘éh 4r0-i2)indeR223508-(2H- M,

.36 (2H, 2- 3.77 1H , % 2H, q, J= 7.1 Hz), 4.53 (1H,

6diﬂ$®hyﬂbéHyK1émlﬁb {B dihﬁLitbz ?(QY -7-17- (5BL m, 7.38 (1H, d,
4 Hz), 7.97 (1H, d, J = 15 8 Hz). 60(60b) . 110..----y-,, OH CORE

( QDG B)e 51y 10: 195/ 1 )3+ haxy Unet Hy U} +25 - 4t 10265+~ s), 1.24 (311, t, J =

), 1.58-1.70 (1H, m), 1.67 (2H, d, J = 5.7 Hz), 1.71-1.80 (1H m,

1 (3HyW)stiaml ey bty @ﬂ@éli-l&-@ldwhjch madSbe&no Hz) ,

3-2.94 (2H, ,.3.05 (2H, dd, J =15.2, 7.2 Hz), 3.28 (2H, d, J = 5.2

| 3. 7REEEZQqAAD Rranpks (bl  JEhy. peppiion Wos(gpEriedjouts 0 Hz),

6.94 (1H,.,d, J = 7. Hz 7.02 lH 7.09-7.17

60( 60((:) ) q‘@ellsﬁ‘@-lrﬁ%*?% aﬁ-l—%hﬁ? %W%)d%scél%%é(éﬁ Ef(amﬁ’} gjébp-lz)
1.40 (6H, 1H 1.79-1.91 2H, ,
0 Shed st ¥hada fe hollondy 55 5 200 Sath Bl ody o5EpR8ahBE M

2.42-2. 67 {j(q;?g;% 6177 ((53HH, rn- 4.35 (1H, n), 4.75 (1H t, J = 6.2
Hz), 6.91 %1 7= 11.0 Hz), 6.98 (1H, d. J = 7.8 Hz), 7.09-7.17 (4H,

. 61(61a) . n90, Ji= 7.4 He
?10 (gH a)s) %811%66 %ZIR 101; 2&2““@&%%_% ; 89 £§5¥}§116%(2H d, 3 =

5.7 Hz), @m?e?cr(ﬁlétrgn e b - B4 (17EH m22{70¢ QIlHtedelazdl 511.5, 4.0 Hz),
3.05 (2H, dd, J = 16. 3 7.2 Hz), 3.22-3.34 (3H, n, 3.71-3.77 (1H m, 4.15
(2H, q, D &1 Hherdy UB(Hdky tpraban 62 3o Heforfa®5 (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. 61(61b) . (2R}yl-[[2- CH CREIyd+6NMR-{ODEN3P-61)0195—-(3H, t, J = 7.4
Hz), 1.10 (6H, s), - 1.25 (3H, t, J=17.1 Hz) 1.53-1.64 (3H, 'n), 1.65-1.77
(5H, m, czlrmtk(yslwtfsx)l aznmpl(*zih“[thJ—lz—VZzi J’Hz)(2 2[49-2.63 (6H, m, 2.70
(1H, dd, J = 11.5, = 15.2, 7.2 tz), 3.24-3.29 (2H
n, 3.72- Btﬁlﬂe(tml%ﬁlyw q@%&ﬂmﬁthnlh—?iﬂlt%)am 3874.40 (1H, m, 6.91

(1K d, J thyf?gh enyl’ eéhoky prégég'Zgott)SBg 88,7 13794H !R'

which had been obtained in Example 81 (81d), was dissolved

HCAF’er’\
I|| uab

%ﬁuwmﬁ

.OHz
.21 (
. 83-2.
)

EIEI\)I\J\I

in tetrahydrofuran (4.0 mL), 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
sclvent was distilled off under reduced pressure. The
resultant was added with ethyl acetate and 1 N agueous
hydrochloride.solution for neutralization and extracted
with ethyl acetate. The solvent was removed under reduced
pressure. The residuewas purified by reverse phase HPLC

(column: Develosil (NOMURA CHEMICAL) 28 mm x 10 cm; flow



[0102] [Table 56] 121 61(61c) O NHOH OH O 4. 11 1H-NWMR (CDCI 3) 6:0.94
(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, m, 1.86-1.95 (2H, m, 2.15-2.23 (1H m, 2.18 (3H s),
2.29- 2.38 (2H, m, 2.43-2.64 (4H, mM132.81-2.88 (1H, m, 2.99- 3.09 (2H,
m, 3.10-3.16 (1H, m, 3.30 (1H, dd, J = 11.2, 8.5 Hz), 3.50 (1H, dd, J =
11.0, 5.0 Hz), 4.26-4.34 (1H, m, 4.45 (1H t, J= 6.2 Hz), 6.87 (1H, d, J="
7.8 Hz), 6.95 (1H, d, J= 11.0 Hz), 7.10-7.17(4H, nm. 62(62a) 11101 N OHH
CO2Et 11 S) 3 §

-%%ﬁ%ﬂ'NNBrﬁ ) £ ﬂ@ é@ % % ég v§h f?%ﬂlc a%j _ 6 3 Hz),

1. 45( 3H, J=6.3 1. 46

2.49-2. 64,{AH i, & @@ &éé%oﬂkkrﬂlﬁ égrﬁaté Qotgil ﬁ, 253., 0§5§2H/wﬁ
28-3.35 (2H, n), 3.71-3.76 (1H, m, (2H n) 4,26 q =

3 —_
7.1 Hz), tb 8fivdHnd tidtre GC&wé‘BﬁndG“§9a(éb|lche§_ Ro3pHehs 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) .s862h)e SN OHhd} GERELd 343%) 11 1H NVR (CDCI3) 6 1.10 (3H s),
1.10 (3H, s), 1.26 (3H, t, J = 7.1 Hz), 1.41 -(3H, t, J = 6.9 Hz), 1.42
(3H, d, J = 6.0x#m)le1887 (2H, d, J = 5.7 Hz), 2.48-2.64 (6H, n), 2.68 (1H,
dd, J = 11.5, 4.0 Hz), 289296(1H m, 2.99-3.12 (3H, n), 3.27-3.34 (2H,
nm, 3.73-3.77 %1HZ Enleh—bi{(Q%R B0 6203HR) hydres1H2fndgn-2= 7. 1 Hz),
4 76 (1H, % 73 1H d J=7.4 H), 7.03 (1H, d, J = 8.0

7. 101 T%@%@Wlwop%@(%ﬁl} FUAENA-OH OH 0 fi ' H NVR (CDCl 3) 6:
39 (3H, = 7,4 Hz 3H, 's), 1.46 (3H,

), 1.97- @%@O@ﬁ’ﬂto% %%heé‘%%ﬁ%%‘yﬂi 2228‘?l‘§25§§31’%§2|0£3ﬁi101§ 6518, 14 (4H,
D 57on 9a (an () P (3% 82 R0 - ?&ﬁ??ﬁ T2, 30l 00 (11
- 111,

HilNRY(éDc Iﬁd%n%g %%Hié%hﬁipﬁ% I?:?QYP %I3 m)gg%%i‘édir “(6H,
nm) 1. 65- };Ll}@ggtgg@(ym hglﬂ@jgnpp}é%amatg 02-3.08 (2H, m), 3.20-3.31 (2H,

3.69-3.76 (1H, J =71 Hz), 4.15 (2H, q, J = 7.3 H),

.79 (1H, q, Jr&s &. 5otﬁﬁlo§ &5 &éthyﬂtB Jo= l@erla{Z bie) ~36.443-(1H, d, J =
6.1 Hz), 6.74 (1H, d, J= 8.0 Hz), 7.07 (1H d, J= 8.0 Hz), 7.09-7.20 (5H,
n. 63(63b3,3—dihydro—lH—inden—2—yl) -2-methylpropan- 2 -yllamino}-2-

1
S
4
d
1
4
1

hydroxypropylloxylethyl]phenyl}propanoate (557 mg, 1.23
mmol), which 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 sclution was
diluted with ethyl acetate, washed with 1 N aqgqueous
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 purified by silica gel chromatography (n-
hexane/ethyl acetate = 65/35) to give the title compound as
a colorless éily substance (493 mg, yield 84%).

(82b) Methyl 3-{2-[(1R)=-1~({(5R)-3-[1-(2,3-dinydro-
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64( 64b)
1.26 (3H,
Hz), 1.4
2.86-3.1
7.0 Hz),

~NOo wnN

2

CO2E

~
N

m

49

m, 3.72- 3.77 (1H, nm), 3.99 (2H, q, J = 7.

4.71(1H, g, J =6.7 Hz), 6.71 (1H, d, J =

Hz), 7.10-7.17(5K, m. 63(63c) ONC]-IHC]-I
f

),
LI b B
igl -4.. yr?rﬂ)p}‘?e\?}ée}z(él_lpéglaylrg}ooiaogté 2
)

o

9
9x

T2
it
OO

~—
N-l—‘

1
Hz
1H 11

O[Qﬂagﬂ
7] 64(64a) ONOHHCXE le O 1H NWR (CDCI3) 6: 1.10 (6H,

wds added.ak Hz)gecl f%ll(o&'é,d thy Jst—lr&ﬁld'izﬁor 11 S&niskted, J =

t . 1HNWR (CDCI3) 6:1.09 (3H, s), 1.10 (3H s),

.1 Hz), 1.41 (3H, t, J = 6.9 H), 1.41(3K d, J = 6.7 H),

1.66(2H, d, J= 5.7 Hz), 1.68-1.76 (2H, m, 2.34 (2H t,

22.63 (5H, n), 2.65- 2375 (2H, n), 3.02-3.08 (2H, n),

1 Hz), 4.12 (2H,

4 H), 7.
1H NVR

hllé- 41 (3H s),

\ , 2 56 2 64
, 3 11-3.16 (1H,

)

fehal Sk 1 2 4,,Hz
J( d3] 504;;]10(}%’ 3 n?zé £9"‘?19@ mz,%oI tla?g. 8o %9 M 6) 5o {1
. 65 tl&i%f(rﬂ—"ﬂau lJ1 rt1$119m|‘|7-91 h@xé@e7(é67ﬁ5Jﬁ|L5”b 2

1.25

02

3.95

122

s),
5.7

1:45 (3H, d, J = 6.9 Hz), 1.67 (2H, d, J = 5.7 Hz), 2.49-2.66 (4H, m),
(1HAfIkr Jddilly Bnhy@ s , t 8 03 RAAGFE4L 1, 23mRY, 3EBE (2H, n),

6 (1H n), 4.26 (2H, q, J = 7.2 Hz), 4.55-4.62 (1H n), 4.82 (1H,

BLkYre 6y [Uithal SriruedOfek)5 Bi88tas, ad, -18°@. 0 Hz),

9 (5H, m), 7.28 (1H, t, J= 8.0 Hz), 7.90 (1H, d, J—160Hz)

151‘EPSW‘G41MBQOZBEtS%1uq+CNNFP¥GEﬂ13¥l63 1216 (¢BH-Ls) { (3R103¢3H,

J s dipd o dpshadtth- o P2 ansRul Bl andns3-52 8 n2 5053 7 m
by Y s ety e B /3T En Ryt i oBkng gtttk bihad 21T

700 (At 1 ), S h Wida JelP-dodRi Aol 1) exB8684Ck 2752 OHi

tetrahydrofuran (0.2 mL) was added thereto and stirred at -

78°C for 15 minutes. After adding methyl iodide (0.013 mL,

0.20 mmol), the mixture was stirred at -78°C for 1.25 hours.

Upon the completion of the reaction, the temperature was
raised to room temperature. The mixture was added with a
saturated agqueous ammonium chloride solution and extracted
with dichloromethane. 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 substance (29.6 mng,
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-~
yllmethoxy)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)

s),
6.0

H m,

7
0



e 1THNVR (CDCI3) 6: 1.31 (3H, d, J = 6.3 Hz), 1.32 (3H, d, J = 5.7 H),
1.40 (3H, d, J = 6.3 Hz), 1.45 (3H, s), 1.46 (3H, s), 1.99-2.09 (2H, ),
2.43-2.60 (3H, n), 2.61-2.68 (2H 1), 2.83-2.91 (1H n), 2.92- 2.98 (1H
M, 3.03-3.16 (4H n), 3.43-3.52 (1H 1B}, 3.55-3.60 (1H, m), 4.28-4.34
(1H, 1), 4.49-4.56 (1H, m), 5.00-5.09 (1H ), 6.73 (1H, d, J = 8.0 Hz),
6.88 (1H d, J= 8.0 Hz), 7.08-7.16 (5H, m). 65(65a) 0 O 1 'y’ N OH H CCREt
"H NVR (CDCI 3) 6 110(6H s), 1.27 (3H, A J:72Hz) L3 (er do 3=
5.7 Hz), 1.41 (3H, 70 (9H, ),
3.03-3. oé”ﬁﬁé‘% ast 7%C§f0121ﬁ“)dr% ]b% %‘91%r g(ﬁ‘?F %, mh“‘i ®T2H, q. J =

7.2 He 7 H o dt, J =

16. 0, A é@i&? aeé‘%o’(%%ﬁ%drﬁhz E‘éé%g?g?rgéufg (1R dm%j et Hz§ 7.05
(1H, d anxghf%}@gs Eupghgr1§t£§f&dn}or6§é6§9%utesCLkNL7§btCCQEt 111

1H NVR (CDA 3)" 6: 1 10 (3H, 3) 30 t, J= 7.1 Hz), 1.33

(6H, d, J&@s&qlﬂzﬂtl 4a1 éé“»i'lﬂ Q@nJof rﬁe@hl]z:l)a 1241 1R551(—'4|T| sm) ~3L. 66 (2H,
d, J =6.0 H). '1.76(2H, ™, 2.34 (2 ,251 2.73 (7H,

3.02- 81992(2+ﬁ1ﬁ@dré#2ﬁ-3n2@n£2¥klﬂ}2 métﬁ&l@r@@aﬁlﬁ vy ~240kd - 2H, q,
7.1 Hz), 4.48- 4.57 (1H, m), 4.69 (1H q, J = 6.3 Hz), 6.72 (1H, d, J =
Hz), B. Doxazyltiig- &‘YlBIHWI)QXY)QQhYl].@h(EEH,l}n‘iZ 65(65c) 11110 N OH H
0 1HNWVR (CDCI3) 6: 1.30 (3H, d, J = 5.7 Hz), 1.30 (3H, d, J = 5.7 Hz),
7 (3H, m@thwlzﬂc@@q@e §L24l@ I(l%H 0830 I]lmle-)l #hichHhag) beens4- 1. 78 (3H,
M, 1.96 (2H d, J = 2.17-2. 24( 1H, 2.31-2.39 (2H, ),

2. 46- 2. 55°RUFENGH 1m, %?BaIQPJa% B2(82Ry 2n7862r9hyd€2ﬁurﬁr -86ME2H, dd, J =

EliH‘“’ a0, 2L a%g%c}%h éaad"%targ%é% +18%, 203, iéh%us?[ %1{%3 278
1H, q. J

7. 09- 173?%3#9 r%}‘e‘?mf‘z5 %‘(1%%] ?T% 1B 58? g% %%‘8}?3 LAE nixelie wﬁ‘fg:ZL)l oH
CoﬁEZ Hz)%%%@%ﬁ)r&f* edngfibpile Jo §5§§H88E°(’2JH dednlly Ln St

- 11.7, 3. 9:&Eﬂle§1&@ @foghésza8@10§ 2§h§ ﬁ?xég%e wag)ad%eéowétﬁ6 a(lH m,
4.28 (2H, q, J=7.2 Hz), 4.77 = 16.3 FE)

6.47 (1H sidtudated 3 e&ﬂéyaﬁmQHIJmlgﬁﬁbklﬁE 5513516$Hanﬁ e%trazt%dHE)

7.40 (111, dd, J=7.8, 1.4 Hz), 7.79(1H, d, J= 16.3 Hz). 66(66b)

0...---y-withldth¥H 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 thé
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]amino}-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-5-ylimethoxy)ethyl]phenyl}-2,2-

dimethylpropanoate (206 mg, 0.41 mmol), which had been

oo

obtained in Example 82(82c), in methanol (3 mL), 50

agqueous potassium hydroxide solution (1.5 mL) was added,



CCREt ' H-NMR (CDCI3) 6:1.11 (6H, s), 1.26 (3H, t, J= 7.2 Hz), 1.43 (3H d,
J=6.4H), 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 dd, J =

9.2, 4.6 Hz), 3.34 (1H, dd, J = 9.5, 539 Hz), 3.71-3.77 (1H 1), 4.15 (2H,
q, J=7.2 Hz), 4.77 (1H g, J= 6.4 Hz), 6.52 (1H t, J= 73.9 Hz), 6.98 (1H
d, J =8.0 Hz), 7.10-7.17 (4H m, 724(1H t, J =80 Hz), 7.31 (1H, dd,
J= 8.0, 1.1 Hz). 66(66C) ie. 11101, .---y---.. OH FOOH 0

(G Voo Bk 2R, BB (RO sin e

8 98 (1n ot heddss ch Dok QddiioM so fydPod 425 gblur Pha s pelEng L0 (1M
(I Bahd ) 2 5HE7): gdﬂdge%mri@cggiuglelmomlaaealwltm’ 1.10
6H, s), 1.43 (3H d, 1.66 (2H, d, J = 6.0 Hz), 1.77-1.87 (1H,

5r) 2. 23-Zatdr ( ldhd r@xtri’a@tleu? »élﬂt}( 2thy) , aleddtd. 7R{BdE #Hat 3.0% (2H, dd,
3.

~

= 14.7, 6.9 Hz), 3.24-3.38 (21-1, m), 3.61-3.69 (1H, m), 3.67 (3H, s),
70- 3. 74 Hnmywash. &8s TRed 14f £ Mndsr 96e6ubSd(ptesmhre6. 7Tthd 1H, d, J=
15.6 Hz), 7.08-7.28 (7H, nm), 7.29 (OH, s), 7.38 (1H, d, J= 7.8 Hz).
00--yri Cre3idoEpmeERs GB7hied v osilicaygel  ghopmaopybaphy NURELZDC 3) 6:
1.10 (6H, s), 1.18-1.24 (1H, rr/) 1.36-1,46 (3H m, 1.43 (2H d, J = 6.4
Hz), 1. 54acqtarcze/(rm¢h%ﬁolz=38z5(12$4 %o give Bhepyi éewmzpeen@aﬂs ), 2.70
(1H, dd, J—119 3,7 H). 3.05 (2H dd, J=14.7, 6.9 Hz), 3.24-3.34 (2H
M, 3.67 T3k 330133‘3‘761 3 T8 (M3F %5 9% 72 (111, q, Jr 6.3 Hz), 7.08-7.24
(7TH, m, 7. 42]35 i, dd 8% 7.6, 1.6 Hz). 124 67(67c) O --)r--N H OH CORH
1H NMVR (cDal 3) B8 ™384 45 (4H, m), 1.39 (6H, s), 1.48-1.70 (5H ), 1.98

i Jd_ 0.5 08 ) G5 Lleml 732 58 ppfufafptlyl g s 2 12 (10

7.6 1 3.41 (1H dd, J'= 10.8, 7.1 Hz),
4.22-4. 31'\’31()?% (ﬂn%ih%r&pm,j_ﬁ]énﬁ%’lﬂz) 7 Sery 58 (7H ), 7.28- L
(1H,

m . hydroxypropylloxylethyl]phenyl}ethoxy)acetic acid

(83a) (2R)-1-[(1R)-1-(2-Bromophenyl)ethoxy]-3-{[1-
(2,3-dihydro~1H-inden-2-yl)-2-methylpropan-2-
yl]amino}propan—Z—oi

By using (2R)=-2-{[(1R)-1-(2-bromo
phenyl)ethoxy]lmethyl}oxirane described in WO 2004/106280,
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%).
| (83b)

~(5R)-5-{[(1R)-1-(2-Bromophenyl)ethoxy]methyl}-3-[1-
(2,3-dihydro-1lH-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- |

yllamino}propan-2-cl which had been obtained in Example



[0105] [Table 59] 68(68a) 10 OL,4, A OH CC2Me |11 'H NMVR
6:1.07-1.12 (1H, m),1.09 (6H, s), 1.42 (3H d, J 4

(CDCl 3)
6.4 H),
2 9
3

m, 1.63-1.74 (2H, m, 1.66 (2H d, J = 6.0 Hz), 2.20-2.39 (3H, m,

2.47-2.72 (5H, m), 3.05 (2H, dd, J = 1457, 6.9 Hz), 3.23-3.37 (2H m,

3.62-3.70 (1H, m), 3.67 (3H, s), 3.70-3.79 (1H, ‘n), 4.68-4.80 (1H,

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). 68(68b) 110 "N M H OH CO2Me ||

(6H s), §8§?%é]%)40 §P4'é_|’r§%@i% w‘ggl_l’:a rééﬁzg %)3_

(2H, d,

3.67 (3H

nm, 7.42 &éﬁﬁo&hdJas7a§ &gi substa§§é6§$leiél§q
(CDC13) 6:1.36 (6H, s), 1.38-1.44

I
LS feg

5
dd, J= ljt%% ﬁ%ﬁ%ﬁg)de§cpébégk%?dﬁxaﬂgI?1§2%82g 1;52 ZEF%%E7T%%J%?23 (7H

CCPH 1111 ' H NMR
1.50-1.65 (4H, m, 1.92 (2H d,

J= 6.0 Hz), 2.203é2H(5k)-3- F16(4, B2Di hgd43~ 21168 (o, r7x)y 1)2283 (1H t,

10. 8 Hz),

J= 10. 5,
(7H, m,

3.03-3.10 (3H, m, 3.35 (1H, dd, J = 10.8,
e thHz) yodarl 924y BD-§4H[ (bR) -2-82-(1H, g, J = 6.3
7.32-7.39 (1H, . '
ethenylphenyl)ethoxy]methyl}~1, 3-oxazolidin-2-one

(5R)—5—{[(lR)—l—(2—Brom5phenyl)ethoxy]methyl}—B—[l—
(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
obtained in Example 83(83b), was dissolved in 1,4-dioxane _
(25 mlL), added with tributyl(vinyl).tin (1.04 mL, 3.57
mmol) and tetrakistriphenyl phosphine palladium (277 mg,
0.24 mmol), and stifred for 16 hours at 100°C. After
cooling the feaction 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-y1]-5-({ (1R)-1-[2- (2~
hydroxyethyl)phenyljethoxy}methyl)—1,3—oxazolidin—2;one

(5R)-3-[1-(2,3-Dihydro-1H~inden-2-yl)-2-methylpropan-
2—yl]—5—{[(1R)—l—(2—ethenyiphenyl)ethoxy]methyl}—l,3—
oxazolidin~2-~one (970 mg, 2.32 mmol), which had been
obtained in Example 83(83c), was dissoclved in

tetrahydrofuran (20 mL) and added at 0°C with a 0.5 M

solution of 9-borabicyclo[3,3,1l]lnonane (5.56 mL,_2L78 mmol)

'1.46-1.55 (1H,

7
"H NMR (CDCI 3) 6:1.10
1.

Hz), 3.48 (1H, dd,
Hz), 7.08-7.22



[ 0106] The conpounds of the Exanpl es descri bed bel ow were produced
with reference to the steps that are described in 125 Exanples 1 to 14
above. In Exanples 1 to 68, for instance, the production steps are carried
out in the order of (1) coupling reactBon, (2) ol efin hydrogenation, and
(3) ester hydrolysis, like the production steps 1(a), 1(b), and 1(c) of
Exanpl e 1. However, Exanples 69 to 80 are distinguished in that the
production steps are carried out in the order of (1) olefin hydrogenation,

(2) couplina. sengll on,cand. () egter, Judcol vele cLatgal, Lgaole ool caml o

1.25 (3Htéﬁbﬂ1$tujé,’tﬁ%sbnguré'égs(§th*98§J‘3r 1% §%L§S 91° e 71 (H

m, 2.4 -2 2.69 (1H, d 12 966( 2H,
m, 3.0 (%tﬂ% s]ofutlﬂor?’,we?s 4a<ﬁ'§:)n §®8§e§ gé QQCH; ﬂhﬂe@ Wi f5N(1H n,
4.14 (2H, q, J = 7.2 Hz), . (1H, q, J = Hz), .09-7.17 (5H, m, 7.20
(1H, dd, éque@h@ sé@ﬁhﬁtﬁydﬂbﬁﬂhéléblﬁtlén $1@ hﬂ) and 300 §§@Ebgen69(69b)
11-1-NMR (CDCI 3) 6: 1.40 (3H, s), 1.42 (3H, s), 5 (3H, d, =

Hz) , 1. 95-g= 0k {@H, sadytion (10 mL), and then stlrred for 4 hours.
The reaction solution was extrabted with ethyl acetate.
The organic layer was washed with saturated brine and dried
over anhydrous.magnesium sulfate. The solvént 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)42—methylpropan—2—yl]—2—oxo—1,3—oxazolid;n—5—
yl}methoxy)ethyl]phenyl}ethoxy)acetate

(SR)—3—[1—(2,3—bihydro—1H—inden—2—yl)—2—methylpropan—
2—yl]—5—({(lR)—1—[2—(2—hydroxyethyl)ph§nyl]ethoxy}methyl)—
1,3-oxazolidin-2-one (371 mg, 0.82 mmol), which had been
obtained in Example 83(83d), was dissolved in methylene
chloride (10 mL), added with rhodium diacetate diﬁer (36 mg,
0.082 mmol) and ethyl diazoacetate (128 pL, 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 off under reduced pressure. The residue was
purified by basic silica gel chromatégraphy (n-hexane/ethyl
acetate = 4/1) to give the title compound as ' a colorless

"oily substance (298 mg, yield 68%).



...---, 111 2.38-2.50 (2H, m, 2.44 (2H, d, J = 5.2 Hz), 2.53-2.68 (3H,

, 2.95-3.14 (5H, ), 3.53-3.59 (1H, 1), 3.64-3.68 (1H 1, 4.10-4.16 (1H,
, OH 4.93-5.01 (1H, n), 7.08-7.15 (5H, m), 7.16-7.21 C  (2H,

. CORH  70(70a) 11-1-NVR (CDCL33 6:1.11 (6H, s), 1.24 (3H t, J=
Hz), 1.43 (3H, d, J = 6.3 Hz), 1.65-1.71(2K, m, 2.51-2:64 (6H m,
( _

2
73 (1H dd, J = 12.0,

l.
m
m
r7f?
2.

(83f) (2-{2-[(1R)-1-{[(2R)-3-{[1-(2,3-Dihydro-1H-
inden-2-yl)-2-methylpropan-2-yl]lamino}-2-
hydroxypfopyl]oxy}ethyl]phenyl}ethoxy)acetic acid

Ethyl (2—{2—[(1R)—1—({(5R)—3—[1—(2,3—dihydro—lH—
inden—2—yl)—2—methylpropén—2—y1]—2—020—1,3—oxazolidin—5—
yllmethoxy)ethyl]phenyl}ethoxy)acetate (298 mg, 0.56 mmol)'
which had been obtained in Example 83(83e) was dissolved in
a mixture solution of methanol-water (1 : 1, 8 mL), added
with potassium hydroxide (3.33 g, 50.5 mmol), and then
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 distilied 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 compound as a colorless amorphous
substance (165 mg, yield 63%).

Example 84

{2-[(1R)-1-{[(2R)-3-{[1-(2,3-Dihydro-1H-inden-2-yl) -
2-methylpropan-2-yljamino}-2- | '
hydroxypropyl]oxylethyl]phenyllacetic acid

(84a) {2;[(1R)—1—({(5R)—3—[1—(2,3—Dihydro—1H—inden—2—
yl)-2-methylpropan-2-yll-2-oxc-1,3-oxazolidin-5-
yl}lmethoxy)ethyllphenyllacetic acid

(5R)-3-[1-(2,3-Dihydro-1H-inden-2-yl)-2-methylpropan-



Cl 0 4.0 Hz), 2.92( t, J =7.7 H), 3.03-3.08 (2H, ,1 n), 3.28 (1H

dd, J .= 9.5, 4.6 Hz), 3.35 (1H, dd, OH J = 9.5, 6.0 Hz), 3.73-3.78 (1H,

m, 4.13 (2H, q, J = 7.2 Hz), 4.71 (1H, q, J = 6.3 Hz), 7.07-7.17

6H, n, 7.41 (1H, d, J = 2.3 Hz). E®Et 70(70b) . 11-1-NWR (CDCl 3)
:1.40 (3H, s), 1.41(3H s), 46+ 1.45 (3H, d, J = 6.3 Hz), 1.98 (1H, dd,
= 13.7,

2—yl]—5—({?lR)—1—[2—(2—hydroxyethyl)phenyl]ethoxy}methyl)—
1,3-oxazolidin-2-one (200 mg, 0.46 mmol) which had been
obtained in Example 83(83d) was dissolved in a mixture
solution of acetonitrile-water (2 : 1, 4 mL), added with
2,2,6,6-tetramethylpiperidine l-oxyl free radical (36 mg,
0.23 mmol) and iodobenzene diacetate (589 mg, 1.83 mmol),
and stirred at room temperature for 16 hours. The reaction
solution was added with 1 N agueous hydrogen chloride
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 residue was
pufified 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]lphenyllacetic acid

By using {2-[(1R)-1-({(5R)-3-[1-(2,3-dihydro-1H-
inden-2-yl)-2-methylpropan-2-yl}-2-oxo-1,3-oxazolidin-5-
yllmethoxy)ethyl]lphenyljacetic acid which had been obfained
in Example 84 (84a), the reaction wés carried out in the
same manner as the method described in Example'83(83f) to
give the title compound as a colorless amorphous substance
(yield 31%).

Example 85

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



Cl "T'"N 6.3 Hz), 2.04 (1H, dd, J = 13.7, 6.3 Hz), 2.37- 2.49 (2H m,
2.52-2.68 (4H, n), 2.95-3.14 (5H, 101 OHH n), 3.52-3.61 (1H m,
3.66-3.70 (1H m, 4.11- 4.19 (1H ), 4.92-5.00 (1H m, 7.09-7.17 (7H,

m, 7.23 (1H, br s). CORH 126 7X4Pla) . C O IF\li OH CREt O 'H NMR
(CDCI3) 6: 1.10 (611, s), 1.22-1.30 (3H, nm), 1.40-1.47 (3H m), 1.63-1.71
(2H, rr), 2.45- 2.75 (6H, m), 2.95-3.21 (4H n), 3.25-3.36 (2H m,
3.69-3.78 (111, n), 4.11-4.22 (2H, n), 4.704.82 (1H, m), 5.26-5.32 (111,

m, 7. 01- &%_@r@ﬂhm r o B2l qa(m]l;go - 71(71b) 110 C Or., OH CO2H 11,
1151 - NVRY(CDAI 3) 6 T, 42-1. 49(9 m, 2.00-2.13 (2H, n), 2.37-2.68 (511,

m, 2. 95*@/&%&&@%0@1]&%31@34 pﬁnb'ﬂylnﬁoré’péﬂyﬁa@é«tiélelclm 3. 65-3. 73

(1H, m, 4.17-4.26 (111, nm), 4.93-5.15 (111, m, 7.08-7.15 (6H m,

7.27-7.29 (111,839). Ethyl (2E)—3—{2—[( R)-1-{[(2R)=-3-{[1-(2, 3~
dihydro-1H-inden-2-yl)-2-methylpropan-2-yllamino}-2-
hydroxypropyl]oxylethyl]lphenyl}prop-2-enocate

By using ethyl (2E)-3-(2-{(1R)-1-[(2R)-oxiran-2-yl
methoxylethyllphenyl)prop-2-enocate which had been obtained
in Example 14 (l14a), 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 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 solutibn of ethyl (2E)-3-{2~[(1R)-1-{[(2R)-3-
{[1-(2,3-dihydro-1H-inden~2-yl)-2-methylpropan-2-yl]lamino}-
2—hydroxypropyl)oxy}ethyl]phenyl}prop—2—enoaté (710 mg,
1.53 mmol), which had been obtained in Example 85(85a), in
tetrahydrofuran (15 mL), carbonyi diimidazole (497 mg} 3.07
mmol) and 4-dimethylamino pyridine (18 mg, p.15 mmol) were
added and stirred at 50°C for 5 hours. The reaction
solution was cooled to room temperature. 1 N agueous
hydrogen chloride solution was added to the reaction
solution, which was then extracted with ethyl acetate.
After that, the organic layer was washed with saturated
brine, and dried over anhydrous sodium sulfate. The

solvent was distilled off under reduced pressure. The



[0108] [Table 61] 72(72a) 011 Cl 0../y."-? COREt H—NNR(CDCI 3) 6:
1.10-1.12 (611, m, 1.25-1.27 (3H, m,1.40-1.41(3H, m, 1.58-1.74 (6H ),
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 (6H, m,
7.36 (1H, dd, J = 8.5, 3.4 Hz). 72( 2b) OOThrll OH C. CO2H ' H NWR (CDCl 3)
6: 1.32 (3H, s), 1.34 (311, 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 (111, m, 2.29-2.34
(1H mM, Rk 4ad Hsglvedl 45 kibendlH 20 mL 2, 5443 88w (B8H, 10},
2.82-2.87 (111, m, 3.01-3.09 (3H, m, 3.25-3.32 (1H, m, 3.52 (1H, dd, J =
10. 9, 5. pdz)addr2icaki3mh ((t,M50 472, (10Ingy, dnd 6hd8nHz)lgoZoO81¢1H, d, J
= 2.3 H), 7.11-7.17 (6H, m, 7.28 (1H d, J= 7.7 Hz). 73(73a) Cl 41
1101. . - - -t i'rre DR ICAREM TonbdivR (DA ) B:hOusy (Bderta Qydrdg8nHz), 1.11
(6H, s) 1.26 (3H, t, J = 7.3 Hz), 1.58-1.83 (4H, m, 248267(611 m,
2.73 (1Hafa@P sphere]]. Thesrgaﬂz)lonz S@Ml@vp( M4 s rﬁll‘t@W(mllouqm J = 14.9,
7. 1Hz), 326336<§2Hn) 3.72-3.80 (1H, 13 (2H, q, Hz),
4. 43- 4. 4§ ¥ie And pamhedy wighy eﬂh%ﬁol? ??19( mlvse)n-m % @lzﬂﬁd

7.3 Hz), 1.41

(%ﬁos) _1_%%%/_1&%?”1ﬁ%ﬁu%J;AP?Ss%(ﬁﬁ(HCD%u%)S%Uf@g‘?’s 2tHez l‘n%‘s)léj %13 2m 6) 7
(5H m, éasso é'(ﬁjt§y¥9ﬁ§é¥%éﬁg' (?fé ﬁﬁy, added with methanol

(1 mL) and sodium borchydride (116 mg, 3.06 mmol), and then
stirred at room temperature for 2 hours. The reaction
solution was added with 1 N aqueoué 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 bily substance (548
mg, 3 step, yield 79%).

(85¢c) Ethyl (3-{2-[(1R)-1-({(5R)=-3-[1-(2,3-dihydro- .
lH—inden—Z-yl)—2—methyl§ropan—2—yl]—2—oxo—l,3—oxazolidin—5—
yl}imethoxy)ethyl]lphenyl }propoxy) acetate

By using (5R)-3-[{1-(2,3-dihydro-1H-inden-2-yl)-2-
methylpropan-2-yl]-5-({(1R)-1~[2-(3-
hydroxypropyl)phenyl]ethoxylmethyl)-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(536) to give the title compound as a

coldrless 0ily substance (yield 72%).



3.16-3.23 (1H, n), 3.38-3.46 (111, n), 3.48-3.55 (1H, nm), 4.30-4.38 (1H,
m, 4.73-4.80 (111, n), 7.08-7.18 (6H, m), 7.27-7.29 (111, m). 127 74(74a)
:la 0 N OHH CREt 110" 11-1-NWR (CDCI3) 6: 0.92-1.00 (3H, n), 1.11 (6H,
), 1.22-1.30 (3H, m), 1.57-1.72 (3H, ¥2 1.72- s1.85 (1H, m), 2.46-2.75
(7H, n), 2.86-3.13 (4H, 4.20 (2H, m), 4.42-4.51 (1H, m, 7.07-7.23 (6H ),

3.24-3.35 (2H, ), 3.69-3.79 (1H n). 4.08- m), 7.28-7.36(1k, m. 74(74b)
ocCl , ...r "...tiC]—ICOZHIIIlllNI\/R(CDCIB)G 0.84 (3H t, J= 7.3
Hz), 1.40 (61- ) 137 1H: ke 14 H0- 2. 03 (2H

n')) 2. 44- 2(69 ggéaq)n%i{z 76- 162‘;@9(411} LR 33 ?Hi it ‘6’ Py f?LH1gt, 12265

Hz

), 7.0 , - 5 2H 7.20(6H, , (.22
(1L d, %EmgggQ—Wh-ééiﬁét_%?ﬁ%§§é¥d?(¥f1§%&§oﬁ 2( g%QEt .4F 11-g!NNR

(CDal 3) &y&&@drﬁﬂ»ylu,ox%ﬁ}ekr@lH@hm%xllﬂpﬁcﬁfbtxﬂacétzB g8t t, J = 7.1 Hz),
1.60-1.84 (4H, n), 2.47-2.67 (6H, n), 2.67-2.75 (1H, m), 2.99- 3.21 (4H,

m, 3.25-3.34 {2HKsimg <3HA0: (AN {AH 1) ;14 ( LT5R2H3-@1-J273%. 1 Hz),
4.47-4.54 (1H, m, 7.09-7.20 (5H, m, 7.25-7.35 (2H, m. [0109] [Table 62]
75(75b) QliBlydrnd-NiHti0de@e2Hyl) -2-methylpropan-2-yl]-2-oxo-1, 3-
oxazolidin-5-yl}methoxy)ethyl]phenyl}propoxy) acetate which
had been obtained in Example 85(85c), the reaction waé
carried out in the same manner as the method described in
Example 83(83f) to give the title compound as a colorless
amorphous substance'(yield 83%) .

The structures and physicochemical data of the
compounds that are described in Examples 81l to 85 are given
below. Further, the compoundé described with a number
behind the hyphen 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(la).

[0112]

[Table ©4] :
81(81a) | "H-NMR (CDCl,) ©: -0.01 (9H, s), 0.93-0.98 (2H, m),
: S 3.68-3.73 (2H, m), 5.72 (1H, dd, J = 11.0, 1.4 Hz),
S 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) "H-NMR (CDCly) &: 0.00 (9H, s), 0.85-1.00 (2H, rm).
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),
O/\<(‘3 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, g, J = 6.6
Hz), 5.89 (2H, s), 7.06 (1H, d, J = 16.0 Hz), 7.32 (1H,
| | td, v =786, 1.4 Hz), 7.39 (1H, td, J = 7.5, 1.2 Hz),
N - 751 (1H, dd, J = 7.6, 1.1 Hz), 763 (1H. d, J = 7.8
= \N/\O/\/Sl\ Hz), 8.15 (1H, d, J = 16.0 Hz).




0 11-1-NVR (CDCI 3) 6: 0.83-0.91(3H, n), 1.45 (6H, s), 1.57-1.67 (1H m),
1.79-1,89 (1H, m, 1.95- 2.04 (2H ), 2.50-2.69 (5H, n), 2.86-2.95 (1H,
M, 2.98-3.24 (5H, n), 3.44-3.59 (2H, n), 4.35- 4.43 (1H, n), 4.85-4.95
(1H, m, 7.09-7.17 (6H, m, 7.20-7.28143H m. 76(76a) C 1110 --- y-' N H
OH COPEt  'H NMR (CDCI3) 6: 0.93 (3H, t, J=6.9 Hz), 1.11 (6H, s), 1.24 (3H,
t, J=7.3 7)) 1.32-1.43 (1H ), 1.48-1.58 (2H m, 1.68 (2H d, J= 6.0
He), 1. 7Grder8—H—m)-—2-50-2-68—(6H A2 72 L1k dd_d=a1 7, 3.9 Hr),
2.85-2.99 SH| m). 3.06 (2H, dd IE 1%, 4, 1%8% ﬁz?is &%gaéihi) 136 g:_ Hzg
3.72,3.18 ( H M. 4.13 (2H 4 H 32 ek il 7 FaBy 515319 Hz
7.07 (1K, d, J= , (2H, rr);ih “é m““ﬁﬂ)-?éiﬁ#?as(m d,
J=2.3 HZ). 76(76b CH ON H OH CO2H 2 7(5371 @88 (13H, t,
J=7.2H), 1. 6H, 1 49-1. 55 (1H73g¥"* tq_J7351127*9>(71H1Hn9J- 1847- 1. 99
(2 m | 2. a6- uﬁ 2 602.66 (SHLIuTLIE Ut A1 I 1" 9.45-2 60
(1H m .| 2.9643. 03( M) 03 068, 12 ( 3H, , 19 (1H, d, J = 10.9 |Hz),
3.41-3.45 (1H, ’i‘q\lS 53 (1H m, 4. 31-4. 36 ﬁlH m, 4.85-4.87 (1IH m,
7.09- 7.17 (6H, rr) 7 28 (1H, s). x|l 128 77(77a) 1. O N OH H COREt
'H-NIVR (CbCa13) 5: 0.92 (3H, t, J=7.2 Hz), 1.10 (6H, s), 1.25 (3H, t, J=
7.2 Hz), ?ﬁ#l 40 (1H, m, 1.48-1.56(2H, m, 1.67 (2H, d, J= 6.3 Hz),
1.70-1. 78 Y18 m), 2.52-2.64 (6H, m), 2.69 (1H, dd, J= 12.0, 4.0 Hz),
2. 88-2. 99 %ﬂ’[ﬂgblé} 96 (2H dd, J=14.6, 7.2 Hz), 3.24-3.30 (2H 1, .
3. 70- . IL81(B1.H’ I, . L= \LI J = T & Z R(C ) ' 3y
711 (2. dd. 7.°3.4 (19 (1Hs )1aszﬁ+,aﬂ:|z. /il 17 30])4 m,
. 49,2.66 = 2
7.19 (1H, dd, 2.3 n (1H§og 3H, g) 3123@4 (4R m), 3.28-3.36 (2H, r§§ 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 (DMSO0-Dg) 5 1.32 (3H, ), 1.33 (3H, ). 1.34
(3H, d, J = 6.4 Hz), 1.91 (2H, d, J = 6.0 Hz), 2.50:2.61
X/@ (3H, m), 2.77 (1H, dd, J = 12.4, 8.7 Hz), 3.00-3.09 (4H, m),
o N 3.01 (3H, s), 3.19-3.28 (2H, m), 3.88-3.96 (1H, m), 4.84
N (1H, q, J = 6.4 Hz), 7.07-7.12 (2H, m), 7.15-7.21 (4H, m),
OH 7.21-7.26 (1H, m), 7.30-7.35 (1H, m), 8.20 (1H, s).
N 0
N:N:NH HJFOH
82(82a) "H-NMR (CDCh) 5- 1.38 (3H, s), 1.39 (3H, s), 1.42 (3H. d.
w 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 =
O/Y\N 10.3, 5.7 Hz), 3.44-3.47 (2H, m), 3.66 (1H, t, J = 8.6 Hz),
0‘_\< 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
0 o Hz), 7.47 (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).
o)
82(82b) "H-NMR (CDCly) & 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
BQ/@ Hz), 2.43-2.51 (1.0H, m), 2.61-2.73 (4.0H, m), 2.98-3.08
O/Y\N (3.0H, m), 3.35 (0.5H, dd, J = 9.7, 5.7 Hz), 3.37 (0.5H, dd,
0,< J=10.0, 5.4 Hz), 3.43-3.48 (2.0H, m), 3.59 (1.5H, s), 3.62
5 (1.5H, s), 3.65 (0.5H, dd, J = 12.6, 10.9 Hz), 3.67 (0.5H.
o dd, J = 86, 1.1 Hz), 4.52 (1.0H, ddd, J = 12.5, 7.3, 39
~ Hz), 4.78 (0.5H, q. J = 6.5 Hz), 4.81 (0.5H, q, J = 6.5 Hz),
o 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, J = 8.0, 1.1 Hz).
82(820) == | 'H-NMR (CDCl) &- 1.19 (3H, s), 1.19 (3H, 5), 1.36 (3H.5).
\ , | 138 (3H d,J=64Hz) 1.38 (3H, 5), 211 (2H, dd, J=
6.2, 1.1 Hz), 2.40-2.51 (1H, m), 2.60-2.67 (2H, m). 2.67
O/Y\N (1H, d, J = 14.2 Hz), 2.96 (1H, d, J = 14.2 Hz), 2.97-3.05
o~< (2H, m). 3.35 (1H, dd. J = 10.1, 6.0 Hz), 3.41 (1H. dd, J=
Y 8.7, 6.0 Hz), 3.47 (1H, dd, J = 9.8, 4.8 Hz), 3.65 (1H. 1 J =
o 8.7 Hz), 3.68 (3H, s), 4.50 (1H, ddd, J = 12.6, 6.6, 3.9 Hz),
~ 4.83 (H, q, 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).




77(77b) IPC ...----y..r -1 OH CO2H 'H-NIVR(CDC|3) 5: 0.87 (3H, t., J=
7.3 Hz), 1.37- 1.45 (1H, m, 1.43 (6H, d, J = 4.1 Hz), 1.48-1.58 (1H m,
1.73-1.81 (1H, m), 1.97 (2H. d, J = 6.0 Hz), 2.51-2.66 (6H, m, 2.77-2.90
(2H, n), 2.97- 3.04 (1H, m, 3.06-3. 134€2H, m, 3.18 (lH d, J = 11.5 Hz),
3.39-3.50 (2H, n), 4.31-4.37 (1H br ), 4. 83- 86 (1H, ™), 7.11-7.16 (6H,
m, 7.23 (1H d, J= 8.3 Hr). 78(78a) 0 O 'y' N OH H OCREt
" H NWR (de) 50793 (3H NMRJ(CA:‘E) (oH s 16(3&4%) TR J=
6.6 Hz),| 1.34-11.45 ¢1H m, \1. 49 @: 24 <3>§ o5 8473 41%;22@ ) |
1.71-1. 18 (1H, 52 2-66X(6H,_ Ny, 5t 4 qqu,
3.00-3.09 (3H, 31243 %0 (1H ), s (1 s U2k rﬁ gﬂé@ 78761H, m
4.17 (24, q, J="6.8)Hz), 4.57 (1H dd, 111&%37123;8 iz} 20 (174 40- 7371@ 8 m,
7.14-7.18 (3H, W29H (1H, d, J=7.8 423‘ 7 o ki @E‘? cg )gogé;zg(m 4.
78(78b) {0 CI N o ). 7.36 (1H, d, J = 6.9 Hz).
[0114)]
[Table 66]
83(83a) "H-NMR (CDChy) o 1.11 (6H, ), 1.43 (3H, d, J =
w 6.4 Hz), 1.68 (2H, d, J = 6.0 Hz), 2.51-2.65 (4H, m),
271 (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
O/Y\” (1H, é J=6.4Hz), 7092718(5H m) (7 3zT1H t,J
. OH = 7.6 Hz), 7.47-7.52 (2H, m).
. r
83(83b) "H-NMR (CDCl) o: 1.38-142 (GH, 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)344356(3H m), 3.68 (1H. t, J = 8.7
- Hz), 4.49-4.55 (1H, m), 4.86 (1H, q, J = 6.3 Hz),
0 N 7.07-7.47 (5H, m), 7.31 (1H, t. J = 7.6 Hz), 7.46-
/\O/\ 7.50 (2H, r$1). " ( 2
Br o)
83(83c) TH-NMR (CDCl) &: 1.37-1.43 (9H, m), 2.10-2.14
(2H, m), 2.42-2.52 (1H, m), 2.60-2.68 (2H, m), 2.97-
X/@ 3.05 (2H, m), 3.39-3.48 (3H, m), 3.63-3.69 (1H, m),
' 449456 (1H, m), 4.75-4.81 (1H, m), 5.29-5.33
O/Y\N (1H, m), 5.é7-5.6r2 (1H, m), 7.0157.17?2& m), 7.20-
0 7.28 (2H, m), 7.38 (1H, d, J = 7.3 Hz), 7.44 (1H, d,
J=7.3Hz).
A
83(83d) ) "H-NMR (CDCl) &: 1.37 (3H, s), 1.39 (3H, 5), 142
X/@ (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-
3.50 (3H, m), 3.67 (1H, t. J = 8.9 Hz), 3.77-3.88
O/Y\N_ (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).
@]
OH
83(83e) "H-NMR (CDChy) & 1.74 (3H, &, J = 7.2 Hz). 1.37
' (3H, 5), 1.39 (3H, 8), 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),
2.90-3.04 (4H, m), 3.38 (1H, dd, J = 10.1, 6.0 Hz),
O/Y\N 3.44-3.48 (2H, 2), 3.64-3.76 (3H, m), 4.05 (2H, 3
0 420 (2H, q, J = 7.2 Hz), 4.484.55 (1H, m), 4.83
N : (1H, q, J = 6.4 Hz), 7.09-7.24 (7TH, m), 7.42 (1H, d,
J=7.3Hz).
O
kCOZEt




HOH CPH 11-1-NWVR (CDCI3) 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, nm), 2.61-2.67 (4H, m), 2.91 (1H, dd, J= 11.9, 9.2
Hz), 2.96-3.04 (1H m, 3 .14 (3H.45n), 3.29 (1H, d, J = 11.9 Hz), 3.39
(1H, dd, J = 11.5, 7.8 Hz),

8-3
3.45 (1H, dd, J = 11.5, 5.0 Hz), 4.43-4.48 (1H,
n, 4.86 (1H dd, J =80 3.9 H) 7.11-7.17 (6H m, 7.25 (1H t, J=8.7
Hz). ( 0110} Fable—63}—79(Z9a) 11 A e TR 11111
11-1- NVR iﬁ% 5. 0.96 (3H, t, @ ﬂi,s)]zod?fb? 3@4)42&72%(1(&3,54 t, 3
= 7.4 Hz), 1.¢ 4 . 66 (G, 22 02 |8p1didm 392-2% |5 4.0
Hz), 2.82-2. o1 , ! 26299;%12%5'; 6%”’)7@42“.77
(1H, m,| 4.14 4.41-4, ﬁBHé)lt-bmm)s,(zHﬁm)QSs Artd, dd16.0]=
11.5, 7.|4 Hz), 7. 14- 7. 282)( R34 (1Hjh J = 16.0 Ha); iH, m)
. H G CDCl 3) 5: 48? éHGs”Z’”"Z‘ggzﬁ%’%z”s 1.43
(6H, s), 1.51-1.62 (1%(, m, 1.72-1.82 (1H| m), 1 91-2.05 (2H, M, 2 40- 2. 67
(5H, m, 2.6842.78 (1Hcagy, 2.83-2.90 (1H, r’r), 2.92-3.02 (1H, m, 3.10 (2H,
(1H,
9

dd, J= 1B3a@e) (. 2 Hz), 3.14-3.22 (1IH y 3. %@MFB(CQQI:O(ZSZ‘H,G (6% Ao 3k 4.3
6.2 Hz), 2.17
m, 4.69-4.77|(1H 1, 6. 93-W, 008-Z2 1Y 54T 1) 5212 217 (M

(2H m), 2.97-3.04 (2H, m), 3.31 (1H, dd J =87
O/Y\N 6.4 Hz), 3.39-3.47 (2H, m), 3.62-3.67 (2H, m), 3.75
O% (1H, d, J = 16.5 Hz), 4.55-4.61 (1H, m), 4.84 (1H, q,
J = 6.4 Hz), 7.09-7.18 (5H, m), 7.20-7.24 (1H, m),
COH o) ; 7.27-7.31 (1H, m), 7.42-7.44 (1H, m).
[0115]
[Table 67]

84(84h) TH-NMR (CDCl3) &: 1.71 (6H, s), 1.43 (3H, d, J =
' 6.3 Hz), 1.79-1.88 (2H, m), 2.39-2.49 (1H, m), 2.53-
2.59 (2H, m), 2.82 (1H, dd, J = 12.6, 8.0 Hz), 3.00-
3.05 (2H, m), 3.11-3.15 (1H, m), 3.39 (1H, dd, J =
O/Y\N 10.9, 6.9 Hz), 3.53-3.61 (3H, m), 4.17-4.23 (1H, m),
OH 4.87 (1H, q, J = 6.3 Hz), 7.11-7.19 (8H, m), 7.27-

7.30 (1H, m).

CO,H |

85(85a) "H-NMR (CDCl3) &: 1.10 (6H, s), 1.34 (3H, t, J = 7.1
Hz), 1.45 (3H, d, J = 6.5 Hz), 1.67 (2H, d, J = 7.2
Hz), 2.50-2.63 (4H, m), 2.71 (1H, dd, J'= 11.5, 4.0
' Hz), 3.05 (2H, dd, J = 14.6, 7.7 Hz), 3.32-3.39 (2H,
O/Y\N m), 3.73-3.78 (1H, m), 4.27 (2H, q, J = 7.1 Hz),
OH H 4.83 (1H, q, J = 6.5 Hz), 6.33 (1H, d, J = 15.5 Hz),
7.10-7.13 (2H, m), 7.14-7.18 (2H, m), 7.29 (1H, d, J

| =7.4 Hz), 7.39 (1H, t, J = 7.4 Hz), 7.47 (1H. d, J =

8.0 Hz), 7.54 (1H, d, J = 8.0 Hz), 8.10 (1H, d, J =
CO,Et 15.5 Hz).

85(850) "H-NMR (GDCl) 5. 1.35 (3H. 5), 1.38 (3H, 5), 1.42
O (3H, d, J = 6.3 Hz), 1.77-1.86 (2H, m), 2.05-2.13

’ (2H. m), 2.19 (1H, t, J = 6.0 Hz), 2.39-2.49 (1H, m),

N 250269 (3H, m), 2.73-2.79 (1H, m), 2.95-3.02

(2H, m), 3.40 (1H, dd, J = 8.6, 6.3 Hz), 3.45 (2H, d,
O% J = 5.2'Hz), 3.65-3.69 (3H, m), 4.54-4.59 (1H, m),

- 4.91 (1H, q, J = 6.5 Hz), 7.09-7.21 (7H, m), 7.38-
0 7.40 (1H, m).

OH :
85(85¢) — "H-NMR (CDCl3) 8: 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
\ 7 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 =
O/Y\N 10.0, 5.9 Hz), 3.42-3.46 (2H, m), 3.55-3.59 (2H, m),
0O ) 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, q, J = 6.3

0 Hz), 7.09-7.22 (TH, m), 7.41 (1H, t, J = 4.4 Hz).

CO,Et




80(80a) O NOHH OBt 0 1. 1H-NVR (CDCI3) 5: 0.97 (3H t, J = 7.4 Hz), 1.11
(61-1, s), 1.25 (3H, t, J = 6.9 Hz), 1.58-1.66 (1H, m), 1.68 (2H, d, J =
5.7 HZ), 1.70-1.78 (1H ), 2.48-2.66 (6H, m, 2.72 (1H dd, J= 12.0, 4.0
Hz), 2.86-3.00 (2H, n), 3.06 (2H, dd,1d6= 14.9, 7.4 Hz), 3.30-3.33 (2H, N,
3.73-3.77 (1H, n), 4.14 (2H, q, J = 7.4 Hz), 4. 48-4.53 (1H, m) 6.67-6. 71
(1H m, 6,92-6.98 (1H M, 7.09-7.13 (2H m), 7.14-7.18 (21-1, m.

80( 80b) Qr(;SClHHl"Nmﬂ 4,—LH-NMR(CDCL3)_5: 0 74- A3H—m. 1 (6H,
s), 1.57-1%83((1H, m, 83 2.06 (3 , Z*H% éﬁziﬁﬂ o rgﬁﬁ? 14

(6H, m, 3.41{3.67 q2H, M, 1H| 283 (H.40. 2792900, )114;33? (3HG).63-

6.69 (1Hi o™ 7-7 1"3Qi1{3d Y.z 11.0.6.0 Ha _gﬁgéi %F%ple 81
JgfgﬁaF;éthylbenzyl)p)m@ 5&nn147 ﬁ§2 ‘ﬁ- -l 2- (2H

, m

(2R -1-[|(2S

-tetrazal - 5- S hwl]phenylIethoxy]prOpan122@$nw7267%0w8ma)

5- Et heny1- 2-{[[2- (trivaet hyl si | yl ) et hoxy] met hyl 2H-t etrazol e

5- Et henyl- 2H-tletrazol & (5.85 g, 60.9 mol ) described in WD 2009/ 1053d,
[ 2- (chIcronetkoxy)eth'Fﬂ(trlnethyl)3|lane (12.9 nL, 73.1 mvol ), and |
potaSS|un1cartonate (1ngHg, 122 nnDI) wer e dissolved in N, Ndinethyl

f or mam de (300 nt)—and—stirred for—22hours—at—roonTtenperature under a
nitrogen atnosphere. The reaction solution was fractionated by addi ng et hyl
acetate/ hexane (1 : 1, V/V) and water thereto, and the aqueous |ayer was
extractedouidy et hyl acetate/hexane (1 : 1, V/V). The organic |ayers were
conbi ned, washed with saturated brine, and dried over anhydrous sodi um

sul fate. The seaftewves ekatpléled of f 130 under reduced pressure. The
residue was purified by silica gel colum chronat ography (hexane : ethyl
acetate, 100 :Referergce SEmMMI4/)1lto give the title conpound as a col orl ess
oily substance (6.31 g, yield 46%. (81b)

5-1(E)-2-(2- {(11‘R)2'131[C(”2q’?)3'@(*?%@%%@1@6%9?@?hyI)phenyl)et henyl] - 2-[[ 2-
(trimethylsilyl)ethoxy] neth k#tetrazole S|n 5- et henyl-2-{[ 2-
(trimethylsil yi% eR 1 I?%W%%r% %FEMW%ZB@@H obt ai ned in

Ex |l e 81(81 th t d oyt h th

mothod descri BEPIHES a@ﬁﬁ?@ﬁ%%’?ﬁ@?@%&'ﬁ veotHe (L PeSeohpoant al a vel | ow
ily.sub

?%Rgl- ii"[[ %f’%%’é]ﬁ/lg%g@r{o cet (]%1 {2510 mL), added with 4-

di met hyl %M}]%Mol%.l{é 1{?3 15 {n%_.',[ (B3 Zmﬁg_'[{[ 2N -methoxy methanamine

(trimethylsilyl)ethoxy] met -2Htetrazol - 5-

y1) et henyl Jphenyldethoxy] propan-23 & mmol) BXnHSﬂDg -dimethoxy-
S5-[(B)-2-(2-{(1R-1-[(2R) - OX|ran 2-yl nethcxy]ethylIphenyl)ethenyl] 2-[[ 2-
(trinmethyl s3)3y49etdvoin aret hyt 4 -t einiezeh el whi- ¢hi hmdcheeniabt aboed in
Exanpl e 81(81b), the reaction was carried out in the same manner as the

met hod descridbe no Bxanpie ﬂiﬂx@edcﬁ@ivb7theutéthe coopotiagpasaaucel.or | ess
oi |y substance (quantitative). (81d)

(2R) - 1- [ [2-N 2 @Rty drysnd¢h heleie 294d -99ution was added to the

di met hyl ethyl Jam no] -3-[ (. 1R) - 1-{2-[2-(2-{[ 2-

(trimet hyd 3 FhA9 et HOMY FRR hy¥l 1 PH was rigyen - sxtracted with ethyl

acetate. The organic layers were combined, washed with

saturated brine, and dried over anhydrous sodium sulfate.
The solvent was distilled off under reduced pressure._ The
residue was purified by silica gel column chromatography
(hexane : ethyl acetate, 85 : 15 to 25 : 75, V/V) to give
the title compound as a colorless oily substance (16.8 g,
guantitative).

(lb) 1-(2-Bromo-3-methoxyphenyl)ethanone



131 yl)ethyl]phenyl | et hoxy] propan- 2- ol By using

(2R)-1-([2-(2, 3-di hydro- 1H i nden-2-y1)-1, 1-

di met hyl et hyl Jami no] - 3-[(1R) - 1-{2-[ (E) - 2- (2- ([ 2-

(trinmethylsilyl)ethoxy] nethyll-2Htetrazol -5-

yl ) et henyl ] phenyl | et hoxy] propan-2-ol which had been obtained in Exanpl e
81(81c), the reaction was carried out in the sane nanner as the nethod
described in Exanple 1(1b) to give the title conpound as a colorless oily

(2R - 11 (L2 {2, B4 hyhi bt TR TR Ay 1o 2-Promo-, 3-dimethoxy-t-

di met hyl et ho ( r - 5¢ . . .
yl ) et hyl ] She n%/%%et %)ry(y ‘i[ﬁ)r(a)-fp%nél-Zé é]rz éleﬂ‘rt'n&f \%ﬁ?%h had been cbtained
(2R)-1-[[&4 (P?eégrh&’éjr@xéi%l@ F yvg-ésldzlssolved in tetrahydrofuran
di et hyl et hyl ] am no] - 3- [ -1-{2-12-(2-
(trimethylsid wh gf h%d’]é'@cﬁ&‘l'cﬁrc?ﬁvi@é r\ﬁ@@lli § 1.0 M solution of
yI)ethyI]phenyIIethoxy]propan 2-0l (580 ny, 0.977 mmoi), which had been
obt ai ned nax EExangd en8d{ 8l d) romiase dirssoévedhiarbetrahydooBuman @430 ni),
added with 1.0 Msolution of tetrabutylamoniumfluoride in tetrahydrofuran
(3.22 L, P2 anoljC. afparhérmestdampelce tato 5CE f ohe 2drhpwise Thieiteant i on
solution was cooled to roomtenperature and the solvent was distilled off
under redutedtPrresFere The thauieaetioassaldedoni vAsethysedcérarecand 1 N
aqueous hydrochl oride solutjion for neutralization and extracted with ethyl
acet ate. FHEPIOIVRRE IRES ?%hﬁﬁ%ﬁ3ﬂﬁﬁe¥5r%ﬁﬁééd PrEsiReCt PR resi duewas
purified by reverse pha HPL | cqu Deve| osil ( RA CHEM CAL) 28 mm X
T S e

10 cm f13FYIE 47 I%C%E% 8: 20914 HqBE868 For mi ¢ aci d
| uti 1@6 t | f t 5, th
TP cor AR P g SRR A B AR 188, ﬁﬁg) she 3 Yo0y

Exanpl e ?%queous )’_gag 2zl E;LB) ’)J"T’J’.{Jzég@ xg'lélgleégyf' Dibydrg- 1Hpj nden- 2-

yl)-2-me propan-2-yl]am no

hydL oxypr&pg/éﬂpcxyiswyé | pbeayddms 28] MRLBYL BT PPEROLSta¢hded aquec(:82a)
yl

3-{2-[ (1R odidrd (5Rr Sgérd - £ 2rSorh thy ds Ot i 8AENaRdyd)riddmet/By! propan-2-yl] - 2-
0xo0-1, 3-oxazol i di n-5- yl | nmet hoxy) et hyl ] phenyl | pr opanoat e - To a

sol uti on afhyetdys SedRunh (dR)£ded] (ZR)e Idvlent was distilled off

(2, 3-di hydro- 1Hi nden- 2-y1) - 2- met hyl propan- 2-yl ] am nol - 2-

hydr oxypropdé ] oxgdlecey | pphesyt¢ pr Genomsl 65 Wamy,pur 281 edoby, sbich had
been obtained in Exanple 1(1b), in tetrahydrofuran (12 nl), carbonyl

di i m dazo¥el (30BuHY, CRr A FeeTIPand (e ge et hyeahvhopgerdatae (04, 7 Ay, 0. 12
mol ) were added ?nd sklrred at 50C for 26 hours. Upon the conpletion of
the reactfon®%the??eat Ybnt%d$hY?O%P%ﬁglﬁ}?u?%ﬁpﬁPPﬂ 8fh§l CR<EEEEES washed
with 1 Na eouLEkP %dro ﬂ g oride. s qu?P and saturated brine, and then
dried ovet* LR  rghest rﬁSLﬁ* fter that, the solvent was
~distilled off u residue was purified by silica
gel chronatogrgfgg gx%% % ce%%tgh %f%g?apo %lve the title
conpound as a I S5 u 93 L 4 (82b)
Met hyl  3- {2 [(%%ig% %{1(%15%43 -§ %@%&ge%édr%wzlgfhg -Shenoxy

1H-i nden-gh %1 Pe FBERYh T @p@ms 25 y1d28-@x01 1. ¥nOXRZREHALB2A- obtained
yl}nethoxy)et yl ] phenyl) - 2- met hyl or opanoat e To dii sopropyl am ne
(0.028 nin Or@Pe BBty , cRardp B9 M BO) WA ONd0EsH1 BEEYEnl hthhymeha hexane (0. 74
m., 0.20 nmmol) was added at -78C followed by stirring for 15 mnutes. After
addi ng andtybsoiset €50 @ahydy pf atdredde@ dtdpwibe wixkhuaelwasMf gpllbedostirred
for 5 mnutes at -78C. Subsequently, a solution of nethyl

3-{2-[ (1R £ 1leX{¥BRpo 3phosphine in dichloromethane (293 mL, 2393 mmol)

[ 1- (2, 3-di hydro- 1Hi nden- 2-y1) - 2- et hyl pr opan- 2-y1] - 2- oxo1l, 3- oxazol i di n- 5 y
IInethoxy%%th%@TbhéﬁVlﬁbﬁﬁpﬁﬁbatépenstﬁg C@mPQGMmMW ofiteh drabiesn
obtained in Exanple 82(82a), in tetrahydrofuran (0.2 nL) was added thereto
and stirraddbfionygeEnt griASIRE ntd BsStAFF R ﬁﬂﬁlhé ﬁ@?ﬁ?latodﬁﬁec(o 013 i,
0.20 mmmol ure_ was stirred at_-78C for 1. haur s on th

conpl eti o u?ﬁe?%%nFiﬁctT%% r??ﬁ?%%%p%?ﬁfﬁ%%nmﬁgsrﬁ?géﬁgto rogﬁ1?eﬂﬁ§rature.
The m xture was added with a saturated aqueous anmoni um chl oride sol ution
and extracted wi th dichl oronethane. 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 conpound as a col orl ess
oily substance (29.6 ny, yiteld 60%. (82c) Met hyl

3-{2-[(1R) -1- ({(5R) -3-[1- (2, 3-di hydrolHi nden- 2-y1) - 2- et hyl pr opan- 2-y1] - 2-
0xo- 1 3 OvaO|IdIn 5 yI)nethoxy)ethyI]phenyII-2 2 dlnethylpropanoate

~ N~



136 83(83a), the reaction was carried out in the same manner as the nethod
described in Exanple 82(82a) to give the title conpound as an oily

subst ance (yield 94%. (83c)

(5R)-3-[1-(2, 3-Di hydro-: 1Hi nden-2-y1)42- methyl propan-2-y1]-5-1[ (1R -1-(2-
et henyl-phenyl ) et hoxy] net hy11- 1, 3- oxazol i di n- 2- one

(5R) -5-{[ (1R) - 1- ( 2- Bronophenyl ) et hoxy] net hy11- 3-[ 1-

(2, 3-di hydro- 1H i nden- 2 y1) - 2- net hyl propan- 2-y1] -1, 3- oxazol i di n-2-one

fjllségl \g/éaadgaingp V{)lxsaenew r}i}g eaerpo ge@\?trﬂq Pi E@?@r}}rﬂ(@“‘%i ?gﬁ%tj((i“ 04 ni,

3.57 I h L adi 2 24 I
and smr%dat;}de %J@Hu%}srdc{ml%%l %grtc L g?%g%éa%%%g%dsgf)utl (TrTth)
room t enpggeat Lfroqlowé% $Ql \é%@tr \&gxg distid hfcﬂlpéf gader @%g/%g%h gxsure. The

residue was purified by~silica chr omat ography (nhe acetate =
4/'1) to dgiye fdectidd escompaund,as %f@é@%@%@hl yoﬁgé%an% (9fo=

yield 97%. (83d) (5R)-3-[1-(2, 3-Di hydro- 1Hi nden- 2-y1) -

met hyl pr opstw @ty aS-d{{diR)reld [@F £ 2Zunder reduced pressure until the

hydr oxyet hyl ) phenyl i et hoxyl net hyl) - 1, 3- oxazol i di n- 2- one

(5R) - 3- [ =42y B @i hydrroed M arten- 26t 2dvbitriyy | gortopan2- yije Srif{ iR - 1- (2-eth
enyl phenyl ) et hoxy] nethyl | -1, 3- oxazolidin-2-one (970 ng, 2.32 mmol ), which
had been vt a6 nleth ¢ e Exaingl @@&(BB@?GW@%/@@S@@@V@I Fnlt eV/Hhydrof uran (20
m.) and added at OCwith a 0.5 Msolution of 9-borabicycl o[ 3, 3, 1] nonane
(5.56 nLARLeB PRI IP (et TRy dF dF WFahsd AR EERORAI SPRHCLRAB Pénperat ure
to roomtenperature, the mxture was stirred for 16 hou e reaction

sol uti on RS HYAHIH B L F P UE L addee WP hV RN Yade b§£%6&|?8rﬁ)ﬁ§dr oxi de

solution (1 nd 00/ h dro en per oxi de, sol utiaqn t hen
stirred f%rgi h%%cguce He Feac Pigon TE’O urtlsolﬁjquaswa&t aI((:Jt eJ(Je }?¥1 Sd]njy

acet at e. ed S ne and i ed over
anhydr ous magneS| um sgb yemﬁﬁ%e s%l veg\%ﬁaa g% E%E% egbgff gnderggr éduced
pressure. 45Thevf\¢)s"ét9'§i"@e$ JHY i1 et by, uﬁd8é£' gace%r%ger@&@gr aphy

(n- hexane/ et hyl acet = 2/3) to give the title conpound col orl ess

oi ly subsdapeead&H0( 1. yigel d/17/80Q . 472 (83e) Ethyl

(2-12-[ (1R -1- ({(5R-3-[ 1- (2, 3-di hydr olH— i nden-2-y1)-2-net hyl propan- 2-y1] -2
- 0x0- 1, 3- oxazolid) nt5¢2yitored-hoxy)esiy| ppbeny) kehhasyracet at e
(5R)-3.-[1-(2,3-D hydro-1H i nden-2-y1)-2-net hyl propan2-y1]-5- ({(1R) -1-[2-(2
- hydr oxyet hyl ) pheéay | 1 et hoxgr) nethysphe de 3- bxaz2ebrdinn-2-bpere3yl ny, 0.82
mrol ), which had been obtained in Exanple 83(83d), was dissolved in

met hyl enePkgm ok i N )6 - Hided ¢ th Fhrod] unvidiabebadebdener (36 ny,

0. 082 mml) and ethyl diazoacetate (128 !'IL, 1.23 nmmol) at 0C, and stirred
for 1.5 HRIFILNE HahdteiREENRRIRK AP el FEatt | 8RdsBPERFBAUFO terninate the

reacti on sol ve Ied of f under . reduc ressure. The residue
Was puri f‘?ae%b%nftb‘as% %?I‘J’caé’s% ER? et 5T aphyS ¢ ﬂvﬁ xahelelRyl acetate =
‘y‘{ é|) dt 88 ke he tf“e J( w 5 8 gokorless gLy substance (298 nu,

(2-(2-[ d[rgm AL 1r.62 3 By or ol ndery ) 2 pptfy | prgpan-2-y11

m nol - 2- ydroxypropy oxyl eth oxy acetic acid

(2-{2- [(Jnlﬁaollr (JdSRladd lc& % s dh Py el Os 1'1!1;1@9@1@ %a¥1dndn Meh byl propan- 2 yl]-2
-0x0- 1, 3-oxazol i di n-5- vyl [ met hoxy)et hyl | phenyl | et hoxy)acetate (298 ng, 0.56

nol ) whigds hagh been obtraduned, | Bt HpamladH B3z was di ssol vegd/yn a nixture
solution of nethanol-water (1 : 1, 8 nL), added wi th potassi um hydroxi de.
(3.33 g, &tH Svamdt Jwemhchdden tefthxetde ndt hoheadbingibor£dé hours. The
reaction solution was cooled to OC, and neutralized by adding 10 N aqueous
hydr ogen, £ cdnd ot droket sot utdron {150, Haquwek § , Layelr t hes extracted with et hyl
acetate. The organic | ayer was washed with saturated brine and dried over
anhydr ouseii’&a‘ghem@ﬁﬁwff%zt@e The solventVinas Tistitdad of fayaerweeduced
pressure. The residue was purified by diolsilica gel (SHOKO SCIENTIFIC CO.,
LTD.) col GRmP £k dnef dYreth i {ili Tht eFoned hankneet ABAORI £ed5pT3rt 0 gi ve the
title co ound as a col or| ess anprphous substance (165 ng, yield 63%.

Exanpl e hydroug 2‘“1?%51%“{?[‘(]2’?5’5% { B B3I Hy drds 195 et - 943 -

2- met hyl propan- 2-yl ] am no}-2- hydroxypropyl ] oxyl et hyl ] phenyl | acetic acid
(84a) {2-[(1R)-1-(1(5R)-3-[1-(2, 3-Di hydro- 1H i nden- 2-

y1) - 2- et hyl pr ol oan- 2-yl ] - 2- oxo- 1, 3- oxazol i di n- 5-

yl | met hoxy) et hyl ] phenyl | acetic acid

(5R)-3-[1-(2, 3-Di hydro- 1H i nden- 2-y1) - 2- net hyl propan- 139

2-y1]-5-({(1R) - 1-[ 2- (2- hydr oxyet hyl ) phenyl ] et hoxyl met hyl ) -

1, 3- oxazol | d| n- 2- one (200 Ny, 0 46 rrrml) V\:hl ch had been obt a| ned |n Exarrpl e

nn/nn_ o N o o e .



(85d)

(3-{2-[(1R)-1-([(2R) -3-{[1- (2, 3- Di hydro- 1Hi nden-2-y1) - 2- nethylpropan 2-yl]a

m no}-2- hydroxypropyl ] oxyl et hyl ] phenyl | propoxy) aceti c acid
ethyl (3-{2-[(1R)-1-({(5R)-3-[1-(2,3-149

di hydr o- 1Hi nden- 2-y1) - 2- net hyl pr opan- 2-y1] - 2- oxo- 1, 3-
oxazol i di n-5-yl | met hoxy) et hyl ] phenyl | propoxy) acetate which

By using

had been

obtai ned in Exanple 85(85c), the reaction was carried out in the sane

manner as,the MELhpd deserd hed. | nofxannl e B e% p &5@%% Yoty Litl e,

conpound as a annrphous substance

structur 5&%&5%% of .t C ds t .ape_desgcribed in
Exanpl es %?9%185 are’ give ggTOM/ Furtlhﬁfl gﬁgegev'oEggs dgscr? ed with a
- nunber behd hd; the ty phere i #il cater d f@é@@@n@;og@ogngé aweegogywd according

to the same nethod as the correspondi ng conpounds on which t

hey™ are based.

Speci fi cadhyst Refer enceo exanmpl€1d(da)y 2 i ndicates that the production is

carried out with the sane nmethod as Reference exanple 1(1a).
64] la) 81(8 NNNO"-"S1I..,, | 11-1-NWR (CDCI3) 6: -0.01

[0112] [Table
(9H, s),

0.93-0.98 (2H, m), 3.68-3.73 (2H, m, 5.72 (1H, dd, ../ = 11.0, 1.4 Hz),

5.86 (2H, s), ®Beusrqnes edemple 27.9, 1.4 Hz), 6.84 (1H dd,

J=17.9, 11.0

Hz). 81(81b) 0 O<lt., N .1-"--- NN 2...) /,,..S1 11-1-NMWR
(CDCI 3) 6: 0. 0b [DrBrayo-d- 66t Algor guethogy) mhagyééﬂthanoae— 6.4 Hz), 2.53

1H, dd, J = 5.0, 2.8 H), 2.75 (1
gr), 3.30 (1H, d! 23313”1‘1"%‘h?6d’6°’g&)Ph%n>611 %wnaae j6 59195

5D TR, Thd Rt A DB B Bl

Hz), 3.14-3.18 (1H,

38:2 He),

921%% Hz) i

1656 (ké?’ar%jm‘%p% ‘{8 %) ]}Cﬁ?ﬁ% (A {]ﬁﬁ 2 rﬂmol? 8oH2) 418549, L4H 0. I =

‘r‘hmﬁﬂtonltnfhe gtSG ‘mL)
095099(2H m, ,s') 1.48 (311, d, ,

Horrowdh 1 &%ﬁ&%‘ §): 9 s8100:69H s),

1.66 (2H, d, J

= 6.0 Hz)of Zdﬂﬂr%ﬁ?(ﬂlﬂormmlﬁoﬂ}h (é]éé-tl@idacgd @@ 5 4 ,%)Sh'lzﬂmoz?a )04 (2H

dd, J = 14.7, 6.4 Hz), 335341(2H rr),370379(3

89 (1H, q, J

= 6.4 Hz)qdiSs@brd@H,n SgeToRbc {50 InE) 16vOr Hz) hodr09nd. 368 (411, m),
7.31 (111, td, J = 7.5, 1.2 Hz), 7.37 (111, td, J = 7.6, 1.4 Hz), 7.48 (1H,
dd, J= 7.8indtds Hp)ded 169t by atd, 5FCs7. 8pbndkby, cBnbletlidn &f tie 16. 0

Hz). [0113] [Table 65] 81(81d) ----y.. OH...-,QSI N.::N

dropwise addition, the reaction solutlon was stirred at

55°C for. 3 hours, cooled to room temperature, added

water, and then extracted with ethyl acetate/hexane

with

(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

18

o

).



11- 1- NVR ( 3) 6: -0.01 (911, s), 0.92-0.97 (2H, nm), 1.10 (6H, s),
3H d, J =6.4H), 1.67 (2H, d, J = 6.0 Hz), 2.49-2.66 (4H, m), 2.6
id, J = 11. 9, 4.1 Hz), 3.02- 3.09 (2H, 'm), 3.12-3.24 (4H, m),

"36 (2H, m). 3.65- 3.70 (2H, mM158. 72-3.79 (111, m), 4.81 (1H g, J
M), 5.82 (2H s), 7.09-7.20 (6H. n), 7.21,7.27 (1H, m, 7.44 (1H d,
81(81e) 0 ,i,..., OH N, N.,...NNH 1111 0 .).L HOH 111- NMR

§ 6: 1.32 (3H s), 133(3H, s), 1.34 (3H, d, J = 6.4 H), 1.91

J = 6. 5 M, 2.77 (1H dd, J = 12.4, 8.7 Hz),
9(4HR0%3?%91%?5% 319328(2I(-| . 388396(1H, n’)?

1H, 7 1 ,7.21-7.26
7 30%7 £ élr&'E fPJoFo 32—11(@% H% %171 1]1;51 e@ﬂaﬁéﬁe

S T .20 (1H SSSy".. 0 ' HNWR
:1.38 i§¥42fﬁroﬂeiﬁLffﬁbr§96 éeégoﬁ§kbngllﬂe 6.3 HZ) 2.12 (211,
6. 3 Hz) 2.42-2.51 (1H, m), 2.57-2.67 (4H, m), 2.94-3.04 (411, m,
H, dd, @Hd@r@—zéng*ﬂrdz})y éiqfl}llﬁe4?8(25 &, PB.53mh61(1Hast, J = 8.6
.67 (3H, s), 4.52 (1H, ddd, J = 12.3, 7.2, 4.0 Hz), 4.78 (111, q, J
), dAODIF? (Mhhet)yldnd Llldtide J2606mD) Hadd FddZd(dHrht o- J =
7 Hz), 7.22 (1H, td, J = 7.4, 1.1 Hz), 7.42 (1H, dd, J= 7.7, 1.4
82 ( $21MOSLAGE Eri c OlroRle HNMR (GDCF8) 36mmal 16at 1-BRfC dfoUlewsd3 Hz),
9 (1.5H, dFizj) =264.39-2Hz5)1,
. 307Kby, 4T Tigm O@JLELﬁrﬁOlBTQE( 4The GLYUTE MPS TELIUI8=SBEOras (3. OH,
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 D6HEoR 15 %@U(rf 5HTh§)re§C§2°(115§Htl§j“ w§565 (0.5H, dd, J =
12. 6, 10. H dd, J = 8 10Hddd J =

12 5 7. §Or§%‘%te% 0. ’é’ﬁﬂu%edfte%s%r?&) @Faﬁe ¥, J =6.5

P g%%ﬁdw Szi]szzc‘%lg ﬂld?r’%odg b ggg’%hys % g‘b%l(l%éﬁg%éilm (1.011,

R ERE - e m 0.4l p CDC13
6:1.19 (3H, ’71-3‘48 )4/%;(@3(:%1,‘;‘41%% %htlg)colpg%ﬁ?g,aé ’éoiérieg@ﬂ (1 c13)

(3H s), &I S(La:!ét&ﬂ‘ij@e = 80 %, lyde1H)372)40-2.51 (1H, m, 2.60-2.67 (2H,
m, 2.87 (1H, d, J = 14.2 FE), 2 96 (1H, d, J= 14.2 Hz), 2.97-3.05 (2H, m,
3.35 (111, dd.(3bF 10(1;a6ifo+Hz)f1304d- BlﬂrﬂetddnyphSn?l 6t8abzhe 3.47 (111,
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, o6 SoBbutizdn d4f 83-KAdthogd-fluobo36HnEth6x98ahilinedd, 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 :'ﬂ4%8q“g,ﬁﬁy,8 mmol), which had been obtained in Reference

T O —

%<m4>m31:b
©
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example 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, i N agqueous
hydrogen chloride solution (100 mL) was added and stirred
further for 2 hours. The reaction solution was
concentrated under reduced pressure, neutralized by adding
1 N agueous sodium hydroxide solution, and then extracted
with ethyl acetate. The organic layer was washed with
saturated brine and dried over anhydrous magnesium sulfate.

The solvnnt was distilled off under reduced pressu*e The

9

J



144 82(82d) 'HNWR (CDCI3) 6:1.11 (3H, s), 1.18 (3H s), 1.19 (3H s),
1.31 (3H, s), 1.33 (3H, d, J = 6.4 Hz), 1.67 (1H, dd, J = 14.2, 6.4 Hz),
1.81 (1H, dd, J= 14.2, 6.4 Hz), 2.32 (1H, d, J= 13.3 Hz), 2.33-2.44 (1H

m, 2.54 (2H, dd,J= 15.1, 9.6 Hz), 2.891(1H dd, J= 12.1, 3.4 Hz), 2.99
(1H dd, J= 7.6, 1.6 Hz), 3.02-3.07 (2H, m), 3.29 (1H 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), 4.08-4.15 (1H
m, 5.22 (1H, q, J= 6.3 Hz), 7.08-7.18 (7H, n), 7.36 (1H d, J= 6.9 Hz). O

0114] [T . ) ¢ | L 6H, 1.43
(ah o, PP PR B 5D 6 o) e Pedephi o 3 i
dd, J = Jﬁle>5a /é-tllfl}i a@’et@él*'a?’ 404(?"' tH? g13e3@hé2'5|1t@e éomp%u%d"%)s a '
373378( H m, 5 (1H q, Hz) , 8 (5 m, 7.32 (1H, t,
6 Redil w4gof1§2sﬁg§ta@@e (2 8@3§83pie9d 765 r. Br 4. 1H NWR (CDCl 3)
.42 (9H, m, 2.10-2.19 (2H, m, 2.44-2.56 (1H m, 2.62-2.70 (2H,

0

9
7(62H, 1A)2-Brdide35561 (3Ho-B}me8h6&y( bHentyl ) £ h@nénkz) ,
(

=l

7.
. 38-
3.0

-

H,

1 , 4.86 (1H, q, J = 6.3 Hz), 7.07-7.17 (5H, m, 7.31 (1H
6 Hz)+
3

9H, nm), 2.10-2.14 (2H n), 2.42-2.52 (1H n), 2.60-2.68 (2H,

ST I

3.

( m

(7- Eﬁin6756f19¢¢0ﬂ$ m88h88y) phdly Y )\athandne 1H2 NWR @EDC 3)

1 4
2.97-14. ©5mm9¥v nynl%h3©a@ Qﬁﬁ%3@btﬁ}n°9 B3- Befgrerpe ﬁram@lég 4.56

-4,
3
n), 4.75-4.81 (1H, ., 5.29-5,33 (1H, 57-5.62 (1H, m, 7.01-7.17
5

AN 7@% wwemed 7Angl{qpagecys bygrﬂgﬁn bramiden d, J = 7.3
. 83(8 -/ -- 01 1H CDdl 3 37 (3H 1.39 (3H,
L 4(2 i%# 1603128 58 1o T o R s TR 0Bl s SO AN Ty
1-2. 87- 3. 4 0 1H,

FE) "SERBL %Erﬁi Pﬁ A oL %ikglo 19524 gggla%baﬁigéG(S FE§
9-7. ZStKJkEtgjat7O§§ 7A§§e§1§t1g}1n%3Q%%e%1xture solution for 1

hour at 0°C, a solution in which copper bromide (I) (2.24 g,

ZEue
—~TIT"

(@ N(oNe)Ry

\IGDNU)

15.7 mmol) is dissolved in 47% aqueous hydrogen brdmide
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 purifie& by silica gel chromatography (n-
hexane/ethyl 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-z2-fluoro-3-methylaniline

By using 2-fluoro-3-methylaniline, the reaction was

carried out in the same manner as the method described in



LCCREt 011 . 1HNWR (CDCI3) 6: 1.74 (3H, t, J = 7.2 Hz), 1.37 (3H s),
9 (3H, s), 1.41 (3H, d, J= 6.4 Hz), 2.10- 2.13 (2H, m), 2.40-2.52 (1H,
2.60-2.67 (2H, n), 2.90-3.04 2.90-3.04 (4H, n), 3.38 (1H dd, J = 10.1,
Hz), 3.44-3.48 (2H, n), 3.64-3.761%8H, m), 4.05 (2H, s), 4.20 (2H, q, J
.2 Hz), 4.48-4.55 (1H, m), 4.83 (1H q, J = 6.4 Hz), 7.09-7.24 (7H, m,
7.42 (1H, d, J= 7.3 Hz). 145 83(83f) 40 0 OH L' 002H NI (1H, 41 ' H NMR

(CDCl 3) 6189(3H d,’J = 6.5 Hz), 1.45 (6H, s), 2.00 (2H d, J= 6.3 Hz),

2 47-2. 56 (| § . s 92.2 98 1H
o o o rstrtelly etys L gl ‘?ﬂa@%g ioteidtbgloyfa®d5 %%, §
3 51 (1 aq% rgd-sJo]ll% %,l%_'ﬂ‘(ﬁz)(gog% 61-3.65 (2H, ), 3.86 (1H d, J = 16 o
0F (TH d, 3 ,433440(1Hr‘r) 4.94 (1H, g, J = 6.5
Hz) 7 10-7. 23 MHg_rQLLJrO’S% e &y ](amlme 84(84e) 5 ...---y---.. O COPH
171 11°1-NWVR (ODCI3) 6136 (6H s). '1.40 (3H d. J = 6.0 Hz), 2 02 (1M
dd, J = 13.7, @—B?rdﬂZc)—2—Ellfoﬁd—l‘l%—med&hyl]an-lﬂ.f:ne?, 6. GOl-@),42.4lm13051,(1H, m,
2.59-2.67 (2H, m), 2.97-3.04 (2H, m), 3.31 (1H, dd, J = 8.7, 6.4 Hz),
3.39-3 AWHi2H M 1Be62<BBAAH imm)Re S TEn¢d HoxanpJe=4 1635, Heys 4. 55-4. 61
(1H m, 4.84 (1H, q, J = 6.4 Hz), 7.09-7.18 (5H, m), 7.20-7.24 (1H, m),
7.27-7. 31:11(smlwgd i 4237 44 (nmtuﬁe <130 mIED1q5]N[ITa@L@eBIiy184( gaf) .
1H NMVR (CDCI 3) 171(6H s), ), 1.79-1.88 (2H m,
2.39-2. 4F QIHMife andsFeth wl(rmn%ad%e%zqtm Hdl 3= 12.6,8.0 H),
3.00- 3. 2H, H 3,39 (1H dd, 6.9 Hz)
3.53-3. 6% %Wl%rgnyzﬂﬂ‘ﬂsﬁ §1C(1 L1g Qte%@aj(ﬁarfil‘dm in 6%‘3?3?“%‘611 7.19
(8H m, Jr & oromé%AéHé égmplé§x(1d]é a; Pg?fim§§£§5§%d N, N-

diisopropylethylamine (23 mL, 132.3 mmol). The mixture was

5
1.
m,
6.

\IO OOO

vigorously stirred at 85°C for 2 hours under a carbon
monoxide atmosphere. The reaction solution was cooled to
room temperature, added with ethyl acetate and water,.
filtered using Millicup (registered trademark)—LH, and
washed with ethyl acetate. The filtered solution 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
chromaﬁography (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 mlL), added with t-butyl nitrite (4.85

mL) and copper bromide (II) (7.€5 g, 34.3 mmol) at 0°C, and



41 400N OH 002Et 'H NMR (CDCI3) 6: 1.10 (6H, s), 1.34 (3H, t, J = 7.1
Hz), 1.45 (3H, d, J = 6.5 Hz), 1.67 (2H, d, J = 7.2 Hz); 2.50-2.63 (4H, ),
2.71 (1H, dd, J = 11.5, 4.0 Hz), 3.05 (2H, dd, J = 14.6, 7.7 Hz), 3.32-3.39
(2H, ™, 3.73-3.78 (1H m), 4.27 (2H18g J = 7.1 Hz), 4.83 (1H q, J = 6.5
Hz), 6.33 (1H, d, J = 15.5 Hz), 7.10-7.13 (2H, m), 7.14-7.18 (2H, m, 7.29
(1H d, J =7.4 H), 7.39 (1H t, J =7.4 H), 7.47 (1H d, J = 8.0 Hr),

7.54 (1H, d, J =8.0 Hz), 8.10 (1H d, J = 15.5 Hz). 85(85b) 11-1-NWR

(09 SABIH g 0%85(%5%% FrégLegtng 5, bl s (1)
2.59-2. 69ce(n%é_amure2 7131\12 g%lﬂ(élhl_é Sgckgf’o 1%@ %&%'gwg?lw%‘lgg&%'a' dd, J =

8.6, 6.3 Hz), 3.45 (2H 59 (1H,

m, 4.91 t(é”ﬂ:hé%m“]x*-urﬁeﬁ vH?—J)Gh 1 DD-ch &1 é}?ﬁa&ed7w§§lz éQh%iHaf‘m:atQS ON
0-4 OOH 85(85c) Il /" "HNWR (CDCI3) 6:1.29 (3H, . 1.36-
1.42 (9H,THY ,orlgBd-dl. 1%y 2 HiadNwaghed 2th Qatdrat@dlbfﬁﬂe 3n42d2153 (1H,
n, 2.60-2.67 (2H, n), 2.70- 2.75 (2H, m, 2.96-3.05 (2H, m, 3.37 (1H dd,
J = 10.0, O\Ee19 sy d Rl i aite {2y 99 £ B &55- XHE Rhker®) ,wak 66 (1H, t, J=
8.8 Hz), 4.07 (2H, s), 4.22 (2H, q, J = 7.1 Hz), 4.48-4.55 (1H, n), 4.78
(1H, q, Jdl:st@l?,le £ ey pXycAd piesTund. (THe tregicned whtyz). 5 ON
0--4. 0 '1 002Et 146 85(85d) 40 OHO''| CORH r., 111, 'H NMR (CDCl 3)

L 1. 40- 1. ARV I geMIgA (RSOt ian ot teyTEREATAuUrangs- 2. 57 (1H, m),
2.59- 2.69 (3H, 279290(2Hm)30331 . (1H, dd, J =
11.0, 6. d“ﬁ%an%*‘-mgo‘"? n}) 3852 (AL Yy, ?Jdc(miﬂgzliklz}ltél@z (1H, d, J
; g’ ; Hé?y&c%‘_? e§n50n( drrgte (T Q’;Eglgﬁ th. (;mm 3, Hazu)ld g*%]?”ed 2% (7H, ”)

room temperature for 4 hours. The mixture was neutralized
by adding 1 N aqueocus hydrochloride solution, and then
extracted with ethyl acetate. The organic iayer was washed
with saturated brine and dfied over anhydrous magnesium
sulfate. The solvent was distilled off under reduced
pressure. Thé residue was dissolved in acetonitrile (200
mL), added with N,0-dimethylhydroxylamine Hydrochloride
(3.80 g, 39.0 mmol), N—methylmorphoiine (6.6 mL, 60.0 mmol),
and 4—(4,6—dimethoxy—1,3,5—triazin—2—yl)—4—methylmorpholium
chldride (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 agueous hydrochloride solution 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 residﬁe was purified by silica gel

chromatography (n-hexane/ethyl acetate = 3/2) to give the



(3. 43 [0116] (Reference exanple) Reference exanple 1

1- (2- Br ono- 3- et hoxyphenyl ) et hanone (I a)

2- Brono- N, 3-di net hoxy- N- net hyl benzam de 2- Brono- 3 et hoxy benzoic
acid (14.2 g, 61.5 Mol ) was dissol vedsén acetonitrile (250 nL), added with
4- met hyl norpholine (13.5 nL, 123 nmmol ), N nethoxy nethanam ne
hydrochloride (7.19 g, 73.8 mmol), and

4- (4, 6-di met hoxyl, 3, 5-triazi n-2-y1)-4-met hyl norphol i n-4-ium chl oride (20.4

g, 73.8 I and stirred for 17 hours at roomtenperature. 1 N.aqueous
hydrocm:Egkﬁ%uﬁ%P%%Tﬁ?i%% %a%oé%ﬁe%S?OO%EE F%gé%?gﬁng%ufﬁoﬁ/ %ﬁrgﬁ was
then extracded with ethyl acetate. The organic |ayers were conbi ned, washed
with saturat'ed brine, and dried over anhydrous sodium sul fate. The sol vent
was distilled pff) updes_gedusedpiessuLe.nlhg 'i?ﬁle&i § ) Was RS | ed by
silica gel colum chronmatography (hexane : etK acéetate, 85 : 15 to 25 :
75, VIV) to ging tbengi blerenspountuasoancakbenbassnoi iy substance (16.8 g,
guantitative). (Ib) 1-(2-Brono-3-nmethoxyphenyl)ethanone 147 Under a
ni t rogen ddnwosphEsen z 2= bdo nok ;13- di detbbexy oboet hghbenz agirdenht8. 8 g, 61.5
mmol ) whi ch had been obtained in Reference exanple 1(1a) was dissolved in

t et r ahydresfammale (8040c hi) thande adidedn dvapwsernetihoat1if Whsolsatmeon of

met hyl magnesi um brom de in tetrahydrofuran (123 ni, 123 nmol) at O0C. Upon
t he conpleanar ofs t hiee dropiwd edegiclr thod, inhBefenparat arempflet Rd 3b¢act i on
solution was raised to roomtenperature and_stirred for 15 hours. The
reacti on SITDNHRSEHEBHR ACHRPRE WP acePaPEland 2iNYa§UBSGESNREdr ochl ori ¢
acid soIu{ionléo%%;ractionation, and the aqueous | ayer was extracted with
ethyl acetdte “T °brganic | ayers were conbi ned, washed wi th saturated
aqueous sodi um hydrogen carbonate solution, and dried over anhydrous sodi um
sul fate. The solvent was distilled off under reduced pressure. The residue.
was purified NN g chromat ography (hexane : ethyl acetate,
100 : Oto 60b¥e§%%é§§%0§%%ﬁg%€g§the title conpound as a colorless oily
substance_(12.f_gz_yfghg_gﬂgglof5c%h4ﬁ9§§§ﬁgggz§;gﬁgroxy phenyl ) et hanone
Under a nitrogen atnosphere, ‘1-(2-brond-3-nethoxy phenyl)ethanone (30.5 g,
229 mol ) whi chsdpd(beppopbt alsetdotd Rekeyensergxannl e 1(1b) was di ssol ved
in nethylene chloride (500 nL), and added dropwise with a 1.0 M sol ution of
tri bromo phosphi sielihidnchi o? eethane-CR23rolber93iamak) dat(5-.80G, over 5
hours. Upon the conpletion of the dropw se addition, the m xture was
stirred faF. 24 mpouts ot t40GhBlbsEguent (§00thb) reast addedoluthon . @as
cooled-to -80C and 148 added dropw se wi th nmethanol (500 nli). Upon the
conpl et i dh IFPLuheoriropweeaaeiti ¢t orhydhefveaperampiexwas rai sed to - 40C
followed by stirring for 3_hours. The tenperature of the reaction solution
was raiséﬂeﬁﬁﬁﬁ¥Qﬁﬁg%ﬁ%%ré%%r%.mﬁhez%o?@eﬁ@okbsaaﬁsFFFFéﬂdoFF GREBr reduced

pressure until the so utig turned green. After adding ethanol, the m xture

was extractBRF W THr et iyt AcReat®s h FRCEIN SHABLIN 1S neutral i zati on
W th a saturat ueous . solution of sodi um hydrogep. carbonate, th

sol vent véé?%ﬁéﬁ%%f%% %?fr?ék%ﬁdr%ﬂ%%%%r%rg%sﬁ¥%9vghgh?e59338n§asaBﬁrified
by silic e h Yn (R N I at : t - 55 : 45,
VIV) to SFVEQt%k§Y?fF%&§%%§§£%% %g%gfcé?%r*ggsuggg% %ggséggéén 13.5 g,
yield 47%ne (diht dré 255% 910 3-#1 HOXy: PREPYL) §1 PRANGDEN ] oromePAIRE NEHFOgeNn
at nosphere, 1-(2-brono-3-hydroxy phenyl)ethanone (6.50 g, 30.2 mml), which
had been mbt:aimed inFtRef erence texamloank(dl)ayand potassidnagarbonate (8. 36
g, 60.5 mmol) were dissolved in N, Ndinethyl formam de (60 nL), and stirred
at room tenperated esdodtud Ohpinedes . cSubseguent by, mef hyl Thodb egaf Bc 14 ni,
39.3 mmol) was added to the m xture, which was then further stirred for 21
hours. Etlpyescetate/bexaieedl wadhed/ ¥Mithndavatetedeveiaddedntio t he
reaction solution for fractionation, and the aqueous |ayer was extracted

Wi th et hydrigeteref hexanereus : sadiwh\sul Taeeor gire csd byers wes e conbi ned,
washed with saturated brine, and dried over anhydrous nmagnesi um sul f ate.
The sol vehtstrakl @ se+f | edor freduoedndeespetaced piessthe. tThéer esi due was
purified QX silica gel chromato raph% éhexane : _ethyl acetate, 100 : 0 - 85
. 15, V/ \BORRPHIVerthe Yhtte tohbdunt- 43 @ cBrartesatévey - substance (4. 89
g, yield 67%. Reference exanple 2

1-[ 2- Brono- 3- (di f | uor omet hoxy) phenyl ] et hanone 1- (2- 3r ono- 3- hydr oxy
phenyl ) et hanone (6.50 g, 30.2 nmol), which had been -obtained in Reference
exanple 1(1c), and copper (l) iodide (2.51 g, 13.2 mmol) were dissolved in
acetonitrile (150 n.), followed by addition of a solution of

di fl uoro(fluorosul fonyl)acetic acid (50.0 g, 281 nmol) dissolved in
acetonitrile (50 nL) over 1 hour and 30 m nutes under heating at 55C Upon

.



To a solution of 2-brono-4-fluoro-6-nmethoxy aniline (4.80 g, 21.8 mol),
whi ch had been obtained in Reference exanple 3(3a), in 1, 4-di oxane (200
M), tributyl (1l-ethoxy vinyl) tin (11.1 nL, 32.7 mol) and

tetraki striphenyl phosphi ne pal |l adi umif2.52 g, 2.18 nmol) were added, and
the m xture was stirred for 16 hours. at’ 100C. After cooling the reaction
solution to roomtenperature, 1 N aqueous hydrogen chloride solution .(100
m.) was added and stirred further for 2 hours. The reaction solution was

concentrated un e _pL ~heutrakized by adding 1 N agueous
sodiun1hydroxiégggo?ugygﬁ? gn§ﬁ§ﬁ£§bé§%%%ggé' With ethyl acetate. The

organic layer wasoyashed wtthosgtupated hnicne apd dni)ed (Mgl 1anhy drous
magnesi um sul fate. The solvent was distilled off under reduced pressure.
The 151 gespdugswasopyfifhednbiagi beea gekasheamahogearhendthexane/ et hyl
acetate = 4/1) to give the title conpound as a yellow solid substance (2.80
g, vield #0%p1£38)54) ( 2i Brogonbiéhaoraldraekhaip opheny weet hanene

1- (2- Am no- 5-f | uor o- 3- net hoxy phenyl ) et hanone (2.66 g, 14.2 mmol), which
had been wbthi hedl, L nt Re$ éaeatexekampled3h3byo-wag -despendedadlr 3H0% aqueous .
hydrogen brom de solution (22 nlL). Then, a 9% aqueous sodiumnitrite
solution (14)nene141%.8m®l)2adosTBaly Hoded dcepwiosd ifiger @6l at 0C. After
stirring the mxture solution for 1 hour at O0C, a solution in which copper
brom de (?}l{2?94§5,rqgm7t%ﬂBF§aF§rii§§6I@eBOPﬁs47@@Baué86§th9Hrogen

brom de sol utjon (15 nL% was added thereto, and the m xture was refl uxed

wi th heat PRAGUAFCT 165 8792 hBUFE. @ TREXFBAEt Pon S§6NIEITER WESCHS ed to room

tenperatu n cled W i y .ate. ~Fh r ic .| r s washed
w th sat ur el of Y REB TR g g0 8 Sa RS Phoy chadrds MR EartE =t
sol vent LSLI f u LesSSURe. e resj was purified
by siIicgggggbgﬁr%%gg%grg%ﬁ§g§%ﬁé§gng?%#ﬁ;?ﬁagg?apgﬁé Efﬁiq?%”bive t he
title conppundegsag pabg yehpowseakbdrb2. $559noyirel.d 642 niRehecence
exanpl e 4 1-(2-Bronp- 3-fluoro-4-nethyl phenyl)ethanone (4a)

6- Br onD- 20bt HOHh6d 3waEt Byt aatteAewith dicBYowshednhdnkl yenomd- kethyl aniline,
the reaction was carried out in the same manner as the nethod described in
152 Ref errficerexhap} etB¢3ayghnigi Veythe wetrkecoabpowdd aasl alrialde oved solid
(yield 60% . (4b) 2-Fluoro-3nethylaniline

6- Br onp- 2ahhydrous- setdhyhasulfate( 9. Dle gso et mwas) dinhichetadffeen
obtained in Reference exanple 4(4a), was dissolved in a 1 : 1 mxture (130
m.) of N, WdpretRA¢RCedrhaAFEBT&Nd hagdlduandaadeaedifwief by silica

[ 1, 1vbi s(di henylphosphino)ferrocene]palIadiun1gll) di chl oride -

di chl or onBEhafBTeBRPPEX2PAY. 8RgReX3Ne/RirBY) 4R/ETRERAM Sddr opy! S ani ne
(23 m., 132.3_mmol). The m xture s.vigorously stirred . at 85C for 2 hours
under a cgﬁﬁohgggﬁo§Pﬂgoﬁ?ﬂD§Ehérﬁgl?ﬁegpéégtﬁ n%§oﬁutﬁ&ﬁ%ﬁa§%édoled to
room t enper at ur, added_wi eth t ter,, filtered using
MI1licup (regié?ggeg ??a%%%ggk§~%h}%%§d%&%§%gghﬁﬁfﬁlétﬁ§1 acetate. The
filtered sol uthon. e t i thyl, ;acet atie,..: he i€ |ayer was
washed with sayggé$2§nbé%%gﬁaﬁgmg%F§§%60eFl%%h&%%%ﬁglﬁﬁagég?ﬂﬁﬁsuIfate. The
sol vent wasgdi ghibh ) edaof fqyaderor gducedypLessuien E&enL§§kQHﬁ_“ﬁ$ purified
by silica gel chromatography (n-hexane/ethyl acetate = 4/1) 'to give the
title conpayndsagmacedboitiessnsalednyd. é0her Yilel.d27%%),. 244®)3 mmol),

2- Brono- 3-f [ uoro- N- et hoxy- N, 4- di net hyl benzam de

2- Fl uor o- 3ndethyl ahktine ¢&8s76tdrrad3d. dtmrobjn, twhipelhahadcheenfobtai ned in
Ref erence exanple 4(4b), was dissolved in acetonitrile (75 nL), added with
t-butyl netirtengdf85 ALy hondrepppesohnariode ofl RyFbromes 3y, 34.3 mmol) at

0C, and 153 stirred at 65C for 2 hours. After cooling to roomtenperature,
1 N aqueo@bslhyabeehkéfrdEdsol(at B6nIwasd Saddedmed )t-he/hmckt tegl bAeinch was t hen
extracted wth ethyl acetate. The organic _| ayer was washed wi th saturated
bri ne and°BEpéBeEver BARGEEBGS ﬁ'ﬁéﬁl@gﬁu%@@p.ffaﬂ@. the adpIdreftunms diGtil |l ed
of f under reduced gress re. The residue was _dissolyed,in a m xture solution
of tetrahdr of'@Fad geﬂeHHSHHFS? WAEEFTPa AT 1SToEHIRE) Loadded W Eh
l'ithiumh dgoxidennnnozxdrate 1.38 9,33, 0 mmol ), and stirred ar room

t enperatu 8°For *4°h6urs-"ThenrTRturé ﬁasaﬁguPP§|F§E€n6¢ﬂhéﬁ¥ﬁb N aqueous
hydrochl ori de solution, and then extracted with ethyl acetate. The organic
| ayer was washed with saturated brine and dried over anhydrous nagnesium
sul fate. The solvent was distilled off under reduced pressure. The residue
was dissolved in acetonitrile (200 nL), added with

N, O- di et hyl hydr oxyl am ne hydrochl oride (3.80 g, 39.0 mmuol),

N- Met hyl nor phol i ne (6.6 nm., 60.0 nmol ), and

4- (4, 6-di met hoxy-1, 3,-5-tri azi n-2-yl)-4-nmnet hyl norpholium chloride (12.2 g,

~NrNOo~ - M N - .



156 solution (20 nm.) was added thereto. The m xture obtained was extracted
with ethyl acetate (20 nL x 2). After that, the organic | ayers were washed
with saturated brine and dried over anhydrous sodium sul fate. The sol vent
was distilled off under reduced pressus®. The residue was purified by
silica gel chromatography (n-hexane/ethyl acetate = 5/1) to give the title
conpound as a white solid (3.23 g, yield 62%. '(5d) 1-(2-Bronp-3-chloro
phenyl ) but an- | - one By using 1-(2-brono-3-chl orophenyl) but an- 1- ol
whi ch ha taj i n, Refe e 2C ) Leact] S
carried gﬁgﬁﬁﬁigﬁé%ggﬁg”ngﬁﬁgfﬁggﬁfﬁg?néfE%d gggbf?ﬁé |T1é%§%§%%%€ exanpl e
5(5a) 10 ,giye e didd & A Yebk | o3 ohbyx SHbst alce. £ wipdd, 94% . .
Reference exanple 6 (1R)-1-(2-Bronp-5-fluorophenyl)propan-1-ol Wth
referencepo &garrﬁld Ve ye2Sie A, w s 4805 4. 98t M-s0kHt hennef adheét hyl zinc
in hexane (18.6 nm, 19.7 mol) was added dropw se under ice cooling to a
sol ution dfidld duey) -drdrynet hoxys qadiany 194 £4& - 1-Tihenyd Bt dryt [w@ans nol met hy 1] -
2-naphthol (0.38 g, 0.99 tnol) in toluene (5 m). The m xture was stirred
at room teeinperidtad e forurliddwouredAfd¢@rosessuirag, The mxidue was added with
2-brono-5- fluorobenzal dehyde (2.0 g, 9.85 mml) under ice cooling and
stirred auridomd dipetidiine Jok AB HrESIr TRy r éAChEEANSERGRYSN was added
wi.th 1 N aqueous hydrochloride solution 157 and extracted with _

di chl or otz The O gehi € Taylere viest WashedParif a4t ar YHédebherhédand

dried ove ydr ous si um sul fate. The solvent was distilled of f under
reduced p&%ggﬂﬁ%.3@ﬁgﬁ$g§$ﬁhe was purified by silica gel chromatography

(hexane/ et hyl - tate, 5 5/1) to give the tit ( oun S a transparent
i1y subst ance 15 - Shdte ot SrerEr ks PuSaTRRE o

1- BroMO-2-[ (1R 1- & 11b n-1- X
br orD- 2-[([1(5) &)1-‘4 3%?%%?18{)5’?%%%5’%%n‘?gﬁ‘g%pﬂ@g%? BPSabbancal dekyde (3.00 g,

16. 2 Ml ased sl et d it efd adyaliof usaanb PO Blkcandraddedawkthnl M
sol ution of cyclopropyl magnesi um brom de in tetrahydrofuran (19 ni, 19.0
mol ) at f0ord.emed ajul ein afigk Stamd efafinér 3abounhs. mébroreaektenbSAl uti on
was added with 1 N aqueous hydrochl oride solution and extracted with ethyl
acet at e. ifherofgasrice | @yanp Wass Washerdb Wi tie sahar at edebrbneoand dsi ed over
anhydr ous magnesi um sul fate. The solvent was distilled off under reduced
pressur e.ysheow esi dueswest pueé f (ete by $4%1 ca gel chromat ogr aphy

(n-hexane/ ethyl acetate = 7/3) to give the title conpound as a col orl ess
oily mxture of racemates (3.00 g). The nmixture of racemates was subjected
to optical resolution by supercritical |iquid chromatography (colum:

CH RALPAK AD- HRe2e5ense cqfaliphf| @ phase: 10% MeOH in 002; fiow rate: 20

m./mn) to giv ot e title_c ounds 1-bronmp-2-[(1R)-1- 158
cyclopropyleth@%?b@ﬁiLgéBfam%?S@?f€ﬁ¥0%ﬁgn¥$%?rﬁpépd 38%) and
1-brono-2-[(19)-21-cyclopropyl et hyl ] benzene 0 -1 m,n,,yi el d
33% " each as l%%|%##%§%“§¥|§os%%% %g%§¥’Ré%ggéngg’SEgﬁp%§%8 1h0¢ Et hyl
3-(5-chl gf oz AR) - 1-[ FOXI L an-2-y1 haxy} et Byl.kphegyh) pr.apanoat e

Et hyl (2%)5%&(#%% o‘%%-‘%g%‘l%?-1???235(-%%%%-%-31 ~ 8r3 |

net hoxy] effw! i phenyvh) &k ysat enéS22; 8, cgo@%?ﬂeb) a WBickiRadokeen obtained
in Exanpl e 4(4c)-15, was dissolved in ethanol (25 ), added with

rhodi unt a} ygy nap {R6n 5%y , pREEly 51 [ [ ( ed)) £ 0rpReAQUES hRY | BAGALY RBRERAL W € under
a hydrogen atnosphere. The reaction solution was filtered using Celite. The
sol vent wasnabistihdl edo of$ gpderopeduced pnessuuento (§i mé)theThétl e conpound
as a colorless oily substance (816 ng, yield 99%. The structures
and physimioeten: cads dat aroédt &e coopouadsethatirar €opr ddbiced .i nAfher

ref erence exanples are given below [0117] [Table 68] Reference Exanple No.
StructuresDataiigAajh® nixiuNVRVEEDOHR$E: w3th12Ob8HMbrSs), 0
3.39(2.2H,s),3.48(2.2H,5),3.92 N (3.8H, s), 6.90-6.94 (2H, m), 7.32 (1H,

t, | 0 JEBuprepgnzaldehyde (2.0 g, 9.85 mmol) under ice cooling and
stirred at room temperature for 16 hours. The reaction

solution was added with 1 N aqueous hydrochloride solution



B 159 1(1b) orii *o \ 'HNWR (CDCI3) 6: 2.61(3H s), 3.93 (3H s),
6.95-6.98 (2H, m), 7.33 (1H, t, J = 8.0 Hz). 1(ic) o Ib Br OH 1H NMR
(CDCI3) a: 2.62 (3H, s), 5.94 (1H, s), 7.11 (1H, dd, J = 7.9, 1.6 Hz), 7.14
(1H, dd, J= 7.9, 1.6 Hz), 7.29 (1H tis= 7.9 Hz). 1(1d) QO Br 1H NMR
(CDC13) 5: 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, m), 7.30 (1H, t, J = 7.7 Hz). 1(1d)-2 0 111101 1H NMR
(CDCl 3) 5: 139(6HdJ—57Hz)261(3H s), 4.55-4 62(1Hr’r)692

§8,88 da oyt Gl e S i L O,
S RO P SR N

2.28 (3H, acjg e]sum{L ullfa)te?’ %‘%e(go::’tld’er&) 1wa?s 3i7ls(t2117l|éd Dsf JreA 2. 7H s),
3.88 (0. 3H S) 6.9 H d, J= 6.9 Hz). 1(1b)-2

00 Br reduced pressure. The re51due was purlfled 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)-1l-cyclopropylethyl]benzene and 1-
brome-2-[(18)-1-cyclopropylethyl]benzene

2-Bromobéenzaldehyde (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 l N aqueous
hydrochloride solution and extfacted 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 cﬂromatography (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: CHIRAL?AK 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-



1H-NVR (CDCI3) 6: 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 = 6.3 Hz). 1(1a)-3 FCO O Br ,0 Ili 'H NVR (CDCl 3)
6: 3.19 (0.5H, s), 3.35 (2.5H, s), 3.58 (2.5H,.5s), 3.93 (0.5H, s), 7.52
(1H, d, J = 8.3 Hz), 7.58 (1H, s), 7.78(1H d, J= 8.3 Hz). 160 1(1b)-3 O
F3CBr 110 1HNWR (CDCI3) 6: 2.67 (3H, s), 7.55 (1H, dd,./ = 8.3, 2.3 Hz),
7.70 (1H, s), 7.77 (1H, 'd, J = 8.3 Hz). 1(1a)-4 ON-C)-." 1 B 11-1-NMR
(CDCI3) 6: 2.37 (3H, d, J:24Hz) 3.34 (3H, br s), 3.55 (3H, br s), 7.12

(oD 3) @Yflmwﬁeathﬁ% LA SCE R T R T
5 3 ﬁzf’ % ])Sblz RS m;d%'cﬁﬁ%ig?%%?y%m? in?sH* 264 b dZHJ_br
11101 Nk vk T é/&e%c 5 TR Ghe g S S%%néﬁ?bﬁr X
s), 6.66 (1H, dd, J = 3 Hz), 7.00 (1H, dd, J = 3, 2.3 Hz). 3(3c)
Reference example 8 |
Ethyl 3—(5—cﬁloro—2—{(1R)—1—[(2R)—oxiran—2—yl
methoxy]ethyl}phenyl)propanoate
Ethyl (2E)—3—(5—chloro—2—{(1R)—1—[(2R)—oxiran—2—yl
methoxy]ethyl}phenyl)acrylate (822 mg, 2.65 mmol), which
had been obtained in Example 4 (4c)-15, was dissolved in
ethanol (25 mlL), added with rhodium/alumina (246 mg), and
stirred for 5 hours at room temperature under a hydrogen
atmosphere. The reaction soiution was filtered using
Celite. The solvent was distilled off under reduced
préssure 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 (CDCl;) o: 3.11 (0.8H, br s),

0 3.39 (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




QTG Wwo G

Q01. Br OMe 1HNMR (CDCI3) 6: 2.60 (3H, s), 3.91 (3H, s), 6.68-6.73 (2H,
m.- [0119] [Table 70] 4(4a) Br 1101 NH2 11-1-NMR (CDCI3) 6: 2.29 (3H, d,
= 2.9 Hz), 3.68 (2H, br s), 6.52 (1H, t, J = 8.6 Hz), 7.09 (1H, dd, J=
6, 1.7 Hz). 4(4b) 0 100 NH2 11-1-NWBS(CDCI3) 6: 2.51(3H, d, J = 2.6 Hz),
.84 (3H, s), 4.00-4.10 (2H, br m), 6.58 (1H, t, J = 8.6 Hz), 7.62 (1H d,
=8.6 Hz). 4(4c) 0' ON-C) | Br IHNMR (CDX) 6 2.28 (3H S), 3.25-3. 60
6H, br F H J—=5-0 20 b J =7.2 Hz). 161 4(4d)-
0 Br 6: 2.4@5’“%5?6%@ )-? 3 EES 2 sy (3t s). v.33 (1
L J =4 L49 (1FE5H. 5(5a) 40 CI Br OH 11-1-NMVR (CDCl 3) 6:
2.05 (1F 4178 (2H, d, J = 6.4 Hz), 7.30 (1H, d, J = 7.3

Hz), 7.4 28 Hz). 5(5b) O
"H-NMR (CDCly) & 2.62 (3H, s), 5.04
(1H, s), 7.11 (1H, dd, J = 7.9, 1.6 Hz),
714 (1H, dd, J = 7.9, 1.6 Hz), 7.29 (1H.
t,J=7.9 Hz).
Br
OH
11d) ' 0 HNMR(CDmga T49(BH. L J=72
: 261@Hs)4132Hq J =69
)692-695(2H m), 7.30 (1H, t, J =
7.7 Hz).
~_O |
10102 0 "H-NMR (CDCl) 5: 139 (6H. d, J= 5.7
Hz), 2.61 (3H, s), 4.55-4.62 (1H, m).
:;: ju\ 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).
Br
\]/O
2 0 "H-NMR (CDCh,) ©. 2.63 (3H, s). 6.55
(1H, t, J = 73.0 Hz), 7.26 (1H, dd, J =
7.7, 1.4 Hz), 7.26-7.32 (1H, m), 7.39
(1H, t, J = 7.7 Ha).
Br
F. 0]
F
[0118]
[Table 689]
1(a)2 0 "H-NMR (CDCh) 5. 2.28 (3H, d. J = 1.7 Hz),
3.15 (0.3H, s), 3.37 (2.7H, s), 3.50 ( 7H, s),
ﬁ:j::::lju\N,Cl\ 3.88 (0.3H, s), 6.99 (1H, d, J = 8.6 Hz), 7.40
| (1H, d, J= 6.9 Hz).
' , Br
()2 0 "H-NMR (CDCL) & 2.2 (3H, d, J = 1.7 H2),
2ﬁ2@HsLZN(1 d, J = 9.2 Hz), 7.45 (1H,
FJ@\)K d, J=6.3 Hz).
Br
1(1a)3 0 "H-NMR (CDCly) 8 3.19 (0.5H, 5). 3.35 (2.5H,
s), 3.58 (2.5H, s), 3.93 (0.5H, s), 7.52 (1H, d, J
Fac\I:::Iiﬂ\N/O\\ | =83 Hz), 7.58 (1H, 5), 7.73 (1H. d, J = 8.3 Hz).
|
Br :




Cl 0Br 1IHNWR(CDCI3) 6: 7.40 (1H, t, J =7.8 Hz), 7.71 (1H, d, J = 7.8
Hz), 7.82 (1H d, J = 7.8 Hz), 10.40 (1H, s). 5(5¢c) 40 CI OH Br 11-1-NWR
(CbC13) 6: 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,160 29 (1H, d, J = 7.8 Hz), 7.38 (1H,
d, J =7.8 Hz), 7.47 (1H, d, J = 7.8 Hz). 5(5d) 1101 G 0O 11-1-NWR
(CDCI3) 6:1.00 (3H, 7.6 Hz), 1.75 (2H td J = 14 7, 7.3 Hz), 2.86
(2H, t, e+ 1 e :MR7CDU 5_257 o eattaaty) J = 7.8 Hz) ,
7.51 (1H,'d> 3 E 7. 26 SO 5@& Rssl: 2.43 (3H, s),
4.77 (21, d, J &FaC. (2H |n), .7.30 (1H, d,|J = 7.3 Hz).
.[0120] [[Table 71L] 5 Tetrahedorun, 2008, 64, 11852-11859.
5(5c)-2] OH 5 "H .97 (3H, t, J =7.3 Hz), 139159(2H
m, 1.5930x40 (IH ny, J@ /z T. 80 ( BymATEpCr) 09267(@Hd, 5 2dR= (3.7 Hz), 2.42
3kl br s} 2.55(31 br-$3,)7.12 (H —
l(_é’:;-l,__s): ) dfﬁa(z)lq;g% d?J'?%SI-'jZ)) @23 (lH, t, J 7.6
1(1b)4 ) TH-NMR (CDCls) &: 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 Br "H-NMR (CDCl5) &: 3.84 (3H, s), 4.00 (2H, br
s), 6.54 (1H, dd, J = 10.3, 2.6 Hz), 6.81 (1H, dd,
J=8.3,2.6Hz).
OMe
3(3b) 0o "H-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).
OMe
3(3¢) 0 "H-NMR (CDCls) o: 2.60 (3H, s), 3.91 (3H, s),
6.68-6.73 (2H, m).
F
QE:
OMe
[0119]
[Table 70]
4(4a) Br "H-NMR (CDCly) 6. 2.29 (3H, d, J = 2.9 Hz),
/@i 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) o: 2.51 (31, d, J = 2.6 Hz),
, 3.84 (3H, s), 4.00-4.10 (2H, br m), 6.58 (1H, t, J
o~ =8.6Hz),7.62 (1H,d, J= 8.6 Hz).
S
4(40) o TH-NMR (CDCH) 6. 2.28 (3H, s), 3.25-3.60 (6H,
brm), 6.97 (1H, d, J = 8.0 Hz), 7.42 (1H, t, J =
NO~ | 72H).
I
Br
F



00 Br 11-1-NVR (CDCI3) 6:1.00 (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, 1.8 Hz),
7.24 (1H, t, J = 7.3 Hz), 7.28 (1H, dd, J = 7.3, 1.8 Hz). 5(5a)-3 0 C B OH
11- I-NI\/R(CDCIB) 6:1.99 (1H, t, J = 6141Hz), 4.72 (2H, d, J = 6.4 Hz), 7.32
(1H, d, J = 8.3 Hz), 7.43 (lH d, J =8.3 Hz), 7.56 (1H, s). 162 5(5b)-3 Q
0 H CIB Bioorg. Ned. Chenlett., 2007, 17, 6463-6466. 5(5¢)-3 OH 1101
GBr 111 44(45)““ (¢BC 6 (‘ﬁ-hkan(ooﬁg)rz.Z‘j gt =25w07r 1. 60 (2H m,
1.61-1.76 (2H, 1 TH7 (3A)s), 753 @2 ¢5.=06 Ho1H4a7ay | 7. 31 (1H, dd, J=
8.3, 2.3 Hz), 7. S @ W), 7.52 (1H, d, J F 2.3 Hz). 5(5d)-3
0 le(1H| CBr 11 5: 0.99 (3H, t, J =7.6 Hz), 1.74 (2H, td, J
=14.7, |7.3 H), J=7.3H), 7.34 (1H, s)| 7.34 d, J = 1.8
Hz), 7.63pgtHd T RlRRcoEL s TR0 EGH B sttt NVR ( CDC 3) 5 4.69
(2H, 's),| 7.36-7. (|53 <. @ JI=153H2B7-3011H. B-NMR ( CDCl 3) 5: 7.51 (1H,
dd, J =1{9.2, 6. 1H, 7298 FL21578"=8. 3 Hz), 10.23 (1H, d, J=3.4
Hz) . 5(=c)4|e< quC|3)5 145(3H d, J = p.3 Hz), 1.98 (1H,
d, J = 2.9 Hz) H ] =9 7.2 Hz), 7.46

! ’HJNMR (CD‘CT)&740 (1F1“1’J-78 Hz), |’
771 (1H, d, J = 7.8 Hz), 7.82 (1H, d, J= 7.8

(1H, dd, 555"’_ 11.
. Hz), 10.40 1H s).

Cl

5(5¢) "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).

5(5d) "H-NMR (CDCl;) &: 1.00 (3H, t, J = 7.6 Hz
1.75 (2H, td, J = 14.7, 7.3 Hz), 2.86 (2H, t, J
7.1 Hz), 7.14 (1H, d, J = 7.3 Hz), 7.31 (1H, t,

=7.8Hz), 7.51 (1H, d, /= 7.8 Hz).

7.
J

o8]

o
@ O w o
- T

Q

5(5a)-2 ‘H-NMR (CDCI3) 6: 2.43 (3H, s), 4.77 (2H, d, J
= 6.4 Hz), 7.18-7.25 (2H, m),-7.30 (1H. d, J =

7.3 Hz).

@ ;
)]
I

[0120]

[Table 71]

5(5b)-2 Tetrahedoron, 2008, 64, 11852-11859.

gi:o
=

5(5¢)-2 'H-NMR (CDCl,) &: 0.97 (3H, t, J = 7.3 Hz), 1.39-
m), 1.59-1.70 (1H, m), 1.72-1.80 (1H, m), 1.94
3.7 Hz), 2.42 (3H, s). 5.14-5.18 (1H, m), 7.15 (1

3

Hz), 7.23 (1H.t, J=7.6 Hz), 7.38 (1H, d, J=7.

(.O

II
N

5(5d)-2 H-NMR (CDCl) 8: 1.00 (3H, t. J = 7.3 Hz), 1.70-1.79 (2H,
), 2.44 (3H, s), 2.86 (2H, t, J = 7.3 Hz), 7.07 (1H, dd, J =
73 1.8 Hz), 7.24 (1H, t, J = 7.3 Hz), 7.28 (1H, dd, J = 7.3,

1.8 Hz).

o)

ﬂgzowg—o
- T

5(5a)-3 TH-NMR (CDCh) 6. 1.68 (1H, t, J = 6.4 Hz), 4.72 (2H, 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).

o

g ;
)]
I




[0121] [Table 72] 5(5d)-4 0 1110 FBr 11-1-NVR (CDCI3) 6:2.64 (3H, s),
7.40 (1H, dd, J = 10.3, 8.0 Hz), 7.47 (1H, dd, J = 9.5, 7.2 Hz). 5(5a)-5 F
400H B 11-1-NMR (CDCI3) 6:1.95 (1H, t, J = 6.2 Hz), 2.25 (3H, s), 4.68 (2H:
d, J =6.2 H), 7.17 (1H, d, J = 10.1162), 7.36(1H, d, J = 6.9 Hz). 5(5b)-5
0 0HBr "HNWR (CDCI3) 5: 2.34 (3H, s), 7.50 (1H, d, J = 6.4 Hz), 7.56
(1H, d, J= 9.2 Hz), 10.25 (1H, s). 5(5b) 6 FCHO 5 H-NI\/R(CDCIS) 6:
7. 14- 7. 18— 4P 50— (1H; B,dd MWMLGMM.,QMBMGL H—NVR—( | 3)
6:1.47 (30 d, 1 = 6.3 ), 1.98|(1H d. 3 =34 fr), 5.21-5.27 (1H ),
6.82 (1H, td, J|= 8 3’1 Hz), '7 19-7. 23 (lH m . 163 5(5d)-6/0 0 1H NMVR
(CDCI3) |6: 2. 63 |(FHNS)g, 6. 98-7.()3(2H m. 5(5c)-7 1100H Br 1H NWVR (CDCl 3)
6: 1.02 (st (9 = 7 3gfz) T 6 nnur @oditbhoobVan 1l 7 03 oy, @ 9etebicpn, M » 2. 00
(1H, d, [J = 3.7|Hz), 5.Q01-5.05 (ZLH)1 B)-1.766H33), {dbHl96 tid,m Jsor-s@ﬂimﬂ 9 Hz),
7.16(1H,| dgq, J = 9. .5"Hz2). 5 az T % §g3fﬂ—HﬁJW9(‘1@DCF373BZ 7 b (3H, t,
J =7.3Hz), 2. 962G, J = 7.3 6.93 (1H m, 6.97 (fH td, J =
8.0, 2.95&a): 0 ‘HNMR(CDCI3)6 099 (3H,t, J=76 Hz), 1.74 2H, td. J= |
14.7, 7.3 Hz), 2.88 (2H, t, J = 7.3 Hz), 7.34 (1H, s), 7.34
/d\A (1H,d, J=1.8Hz), 7.63 (1H, d, J= 1.8 Hz).
Cl Br :
5(5a)-4 F oH "H-NMR (CDCl;) 5: 4.69 (2H, s), 7.36-7.42 (2H, m).
5(5b)-4 0 "H-NMR (CDCly) 8: 7.51 (1H, dd, J = 9.2, 6.9 Hz), 7.77 (1H,
dd, J=10.0, 8.3 Hz), 10.23 (1H, d, J = 3.4 Hz).
F h
T
F Br
5(5c)-4 "H-NMR (CDCly) 5: 1.45 (3H, d, J=6.3 Hz), 1.98 (1H, d, J =
F 2.9 Hz), 5.12-5.18 (1H, m), 7.35 (1H, dd, J = 9.5, 7.2 Hz),
II ~“OH 7.46 (1H, dd, J = 11.5, 8.6 Hz).
F Br
[0121]
[Table 72]
5(5d)-4 0 TH-NMR (CDCls) 5: 2.64 (3H, s), 7.40 (1H, dd, J =
E fl 10.3, 8.0 Hz), 7.47 (1H, dd, J = 9.5, 7.2 Hz).
F Br
5(5a)-5 F "H-NMR (CDCl) 5: 1.95 (1H, t, J = 6.2 Hz), 2.25
:@\/\OH (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 (CDCly) 6: 2.34 (3H, s), 7.50 (1H, d, J =
6.4 Hz), 7.56 (1H, d, J= 9.2 Hz), 10.25 (1H, s).
F
H
~ "Br
5(5b)-6 F CHO "H-NMR (CDCly) 6: 7.14-7.18 (1H, m), 7.47-7.50
(1H,m), 10.34 (1H, d, J= 2.9 Hz).
\QBr
F
5(5¢)-6 OH "H-NMR (CDCly) 5: 1.47 (3H, d, ¥ = 6.3 Hz), 1.98"
F (1H, d, J = 3.4 Hz), 5.21-5.27 (1H, m), 6.82 (1H,
\Q\/‘\ td, J=8.2, 3.1 Hz), 7.19-7.23 (1H, m).
Br
F




opH 1H-NVR (CDOI3) 6: 1.43 (3H t, J = 6.9 Hz), 4.07 (2H g, J = 6.9 H),
7.02 (1H, dd, J = 8.8, 3.1 Hz), 7.40 (1H, d, J = 3.1 H), 7.52 (1H d, J =
8.8 Hz), 10.31 (1H s) [0122] [Table 73] 5(5c)-8 o 0 OH Br 1H NVR (CDCI 3)
6: 1.41 (3H, t, J = 7.0 Hz) 1.47 (3H®Y, 3 = 6.4 Hz), 1.95 (1H d, J = 3.7
Hz), 4.03 (2H, q J=7 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 Hz), 7.38 (1H, d, J = 8.7 Hz).
5(5d) - 8 [GEha Br J.H-NIVHo( CDCI3) [6H-NliR 4dDc(; 3870263 (3H.Js) B.od7.dHzn,,| 2. 62 (3H, s),
4.02 (2M, q, J £ L HA), 6.84 |(MH, dd, J = 8.9, 3.2 Hz), 6.97 (1H, d, J =
3.2 Hz) | 7.47 (1H, J = 8.9 Hz). 5(5c)-9 OH 11101 Br 1H NVR (CDCI3) 6
0.98 (31, q, J f 7.5°M=), 1.18- 1.30 (1H, n), 1.42-1.59 (1H, n), 1.61-1.81
(2H, m,| 1.98 (1H, br s), 5.10-5.15 (1H, n), 7.02-7.07 (1#, n), 7.30-7.38
(2H, m) .[5865d)-9 0 0 Br NVR [( m@nce)a 10200, (B3 12, 1§1-= 7.6 Hz), 1.75
(2H, td,| J = 147, 7.6 2.89%3(2@!%0 eyt 3#2)‘;,” ‘_’7;; 7.21 (2H M,
7.32-7.37 (1H, ). >0 OH B i\ o 0.96 (3H, t, J =
7.3 Hz),| 1.35- 1.5 ! 55158(1H n), 163177(1H, m
1.88-1.91 (1H, m, 2]31°(3H, s), 5 03 5.07 (1H, m, 7.14 (1H d, J = 7.8
Hz), 7.34 (1H_ &) 7541 (1H_d, 8 Hz) —5(5d)-10.0 0-Br ' H NVR (CDCl 3)
6: 0.98 |(8H t, [ = Hz), 1. 7(34’“&;'5)%0%};5 6@?0 ‘fn, 2?7( 'iz), 2.35 (3H, s),
2.88 (28, t, J + 7.15 [(dHFed,2532= 7. ,'7.30 (1H, d, J = 7.8
Hz), 7.43 (1H, $). 4 5(5c)-11 OH
i |
5(5b)-8 O "H-NMR (CDCl3) &: 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),
~O~ : \/U\H 7.40 (1H, d, J = 3.1 Hz), 7.52 (1H, d, J = 8.8 Hz),
10.31 (1H, s).
"~ 'Br
[0122]
p
[Table 73]
5(5¢)-8 ) "H-NMR (CDCl3) &: 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
~~ \©\)\OH (2H. g, J = 7.0 Hz), 518 (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 (CDCly) &: 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 =
\/O\d\ 8.9, 3.2 Hz), 6.97 (1H, d, J = 3.2 Hz), 7.47 (1H,d. J
) = 8.9 Hz).
Br
5(5¢)-9 OH TH-NMR (CDCl3) 6: 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)-9 _ o) TH-NMR (CDCh) . 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).
F
5(5c)-10 OH "H-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),
/@fk/\ 714 (1H, d, J = 7.8 Hz), 7.34 (1H, s), 7.41 (1H, d, J
Br =7.8 Hz).
5(5d)-10 O 'H-NMR (CDCls) &: 0.98 (3H, t, J = 7.3 Hz), 1.73
(2H, d, J = 14.7, 7.3 Hz), 2.35 (3H, s), 2.88 (2H J
/@flk/\ =7.3Hz), 7.15 (1H, d, J = 7.8 Hz), 7.30 (1H, d, J =
7.8 Hz), 7.43 (1H, s).
Br




0 Br OCH3 11-1-NMR (CDC13) 5: 0.96 (3H,

t, J =7.3 H), 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 m, 6.82
(dH, d, J =7.8 Hz), 7.17 (1H, d, J =7.8 Hz), 7.30 (1H, t, J = 8.0 Hz).
5(5d)-11 0 5 Br OCH3 'H-NWVR (CDCI 3) 5i%4.00 (3H, t, J = 7.5 Hz), 1.75 (2H,
td, J =14.9, 7.5 Hz), 2.87 (2H, t, J =7.5 Hz), 3.92 (3H, s), 6.87 (1H, d,
J =7.3 H), 6.95 (1H d, J 8.3 H), 7.32 (1H, t, J= 7.9 Hz). [0123]
[ Tabl e T3fa(5T H R - =83 1 % -(3H t, J =7.3
Hz), 1.38-1.60 61759 m1182(26iBM)11 9( nm, 1.99 (1H, d,
J = 4.1|Hz), 5.( 5H45 5 *}3: %BHZ) 7.43 (1H,
d, J =8.7 H), Ed) i& G7017°67 |Br’ 1H NVR
(CDCl 3) {6:1.00 . HZ) 174(2H td, J = 14.8,| 7.5 Hz), 2.87
(2H, t, |[J = 7.5|HQCHy. 25 (1H, dd, J = 8.5, 25HZ) 7.32(1H, d, J=1.8
Hz), 7. ] ;‘N!B‘d(‘?’@)%'all.@ 1§°SZHBG¥B75 i HNP (CbCa13) 6: 1.33
(3H, d 5 o aPg) G arak & 1= ﬁizﬁ%& 9| = 6.0 Hz), 1.94
(1H, d (44 Hzny .32 (B &4—59&1 6.67 (1H dd, J=
8.7, 3. .2 Hz), 7.37(1H, d, J- 8. 7 Hz) . 5(5d) 13 0
c ) 1H—NIVR(CDCI3) 6:1.33 (6H, d, J 6.3 Hz),
2.62 ( —6—82{iH—dd—3F—=8—+—36 Hz), 6.97 (1H,
d J = = 8.7 Hz). 5(5c)-14 1100CH Br
[0123]
[Table 73]
5(5c)-12 OH "H-NMR (CDCh) 6: 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'\C(k/\ 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 0O "H-NMR (CDCly) 6: 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'\E:fj\/\ 2.5 Hz), 7.32 (1H, d, J = 1.8 Hz), 7.52 (1H, d, J = 9.2 Hz).
Br . |
5(5¢)-13 "H-NMR (CDCly) 5: 1.33 (3H, d, J = 6.0 Hz), 1.33 (3H. d, J =
0 6.0 Hz), 1.47 (3H, d, J = 6.0 Hz), 1.94 (1H, d, J = 3.2 H )
\r OH | 4.50-4.59 (1H, m), 5.14-5.21 (1H, m), 6.67 (1H, dd, J = 8
3.2 Hz), 7.14 (1H, d, J = 3.2 Hz), 7.37 (1H, d, J = 8.7 Hz).
Br
5(5d)-13 0 "H-NMR (CDCly) 6: 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,
\(0 N d, J=3.0 Hz), 7.46 (1H, d, J = 8.7 Hz).
l = Br
5(5¢c)-14 "H-NMR (CDCly) 6. 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). _
Br
5(5d)-14 0 "H-NMR (CDCly) &: 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,
FW 3.2 Hz), 7.08 (1H, dd, J = 8.1, 3.2 Hz), 7.56 (1H, dd, J = 8.7,
4.6 Hz).
Br '
5(5¢)-15 F "H-NMR (CDCls) 6: 1.62 (3H, d, J = 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-
d\OH 7.36 (1H, m).
Br -
5(5¢)-16 . _ Joumnal of Organic Chemistry; English, 1993; 58, 3308 -
3316
oy
. Br : - '



'"H-NMR (CDCI3) 6: 0.97 (3H, t, J =7.3 Hz), 1.36-1.80 (411, m), 1.98 (1H,
br s),. 5.02-5.05 (1H, m, 6.85 (1H dgq, 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). 5(5d)-14 0 0 Br 1H NWR
(CDC13) 6: 1.00(3H, t, J = 7.3 Hz), 11%4 (2H, td, J = 14.7, 7.3 Hz), 2.88
(2H, t, J = 7.1 Hz), 7.01 (1H, td, J =8.1, 3.2 Hz), 7.08 (1H, dd, J =
8.1, 3.2 ), 7. 6(1H dd, J = 8.7, 4.6 Hz). 5(5¢)-15 F OH 40 B 'H NWR
(CDC 3) Sty 62738 o = 6771 (C’é‘DClr‘Sn:(.§4.(IH,gg=6.§Hﬁ3%®(4H,d§/'=r Hz)
5. 31-5. 8 (1H, M, 17.01-7.13 (2H03Mk, 575-3B3«1H/ mB6og (At Jrgs.o o B8)|- 16 | *OH B
Journal |of Organi@ Siemdst ry; Engridsiv; s 019k (digd J380W-- 3316 165 5(5c)-17
OH ' H-NNR (CDCl 3) %.64(311, d, J =6.9 H), 3.00 (1H, d. J:10.3 Hz),
5. 55- 5. 64— H—i)—F5—IH—4+1 I =80 Hz) 733 {111 —&—3I=18.0 Hz) -
7.49 (111, d, J = 8.0 Hz). [0124] [Table 74] 5(5c)-18 - F 1100H B.
111-NMR (CDCI 3) 6:1.62-1.65 (3H, m, 2.43 (1H, dd, J =9.2, 4.0 Hz),
5. 30- 5. 36& i‘h] , 6.99 (1H dd, J = 17.5, 8.9 Hz), 7.28-7.31 (1H, nm. 6 .
J =8.3 H), 1.61-1.74 (111, m,

0 OHB' H-N (CDCl 3) 6: 102(3H, t,
1.77-1.89 (1H [™Mb14.92:5.00 (1H, m, 6. 81- 6. 90 (1H, M), 7.24-7.33 (1H m,
7. 43- 7. SI5EcmE, 1] Opti cal purji ByxvR EDCYHXE €6261-62 (38, ik 2. BI(iH, & NVR ( CDCl 3) 6:

1.01(3H | t, J =73 Hg) | 1 64-[132730 Ho) 530536 (1. m), 699 (1K, ad. J = 175

2 é
e
I’

'H-NMR (CDCl;) &: 1.02 (3H, t, J = 8.3 Hz), 1.61-1.74
(1H, m), 1.77-1.89 (1H, m), 4.892-5.00 (1H, m), 6.81-6.890
(1H, m), 7.24-7.33 (1H, m), 7.43-7.51 (1H, m). Optical
purity: 99.9%ee

[2]
-
QJ
:
o)
I

6-2 "H-NMR (CDCly) &: 1.01 (3H, t, J = 7.3 Hz), 1.64-1.77
(1H, m), 1.78-1.90 (1H, m), 2.01 (1H, d, J = 3.7 Hz), 5.00-
5.08 (1H, m), 7.00-7.08 (1H, m), 7.25-7.38 (2H, m).
OH Optical purity: 87.3%ee
Br
F .
6-3 'H-NMR (CDCly) &: 0.89 (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

g ;"
o
I

‘H-NMR (CDCly) &: 1.01 (3H, t, J = 7.3 Hz), 1.64-1.77
(1H, m), 1.79-1.90 (1H, m), 1.99 (1H, d, J = 3.7 Hz), 3.90
(3H, s), 5.05-5.12 (1H, m), 6.83 (1H, d, /= 8.3 Hz), 7.16

(1H, d, J = 7.8 Hz), 7.25-7.33 (1H, m).
Optical purity: 92.8%ee

z
(a1} i—-’

OMe

6-5 'H-NMR (CDCls) 8: 1.01 (3H, t, /= 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

w :—-’
e
XI

6-6 "H-NMR (CDCl,) 6: 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

o

HAL

o]
I

6-7 TH-NMR (CDCl3) &: 0.99 (3H, t, J = 7.3 Hz), 1.61-1.74
| (1H, m), 1.74-1.86 (1H, m), 2.01 (1H, d, J = 3.7 Hz), 4.94-
5.00 (1H, m), 7.32 (1H,dd, /=8.3, 1.8 Hz), 748 (1H. d, J
= 83 Hz), 7.53 (1H, d, J = 1.8 Hz). Optical purity:
89.1%ee

o
(@)
I




(1H, m, 1.78-1.90 (1H, m, 2.01 (1H, d, J = 3.7 Hz), 5.00- 5.08(1H, n,
7.00-7.08 (1H, m, 7.25-7.38 (2H, m. Optical purity: 87.3%e , 6-3 11100H .
Br "HNW (CDCI3) 6: 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 (111}e%y, 7.13 (1H, d, J =7.8 Hz), 7.35
(1H, s), 7.40 (1H, d, J = 7.8 Hz). Optical purity: 90.1%e 6-4 | pOH Br Owe
"HNWR (CDCI3) 6: 1.01(3H, t, J =7.3 Hz), 1.64-1.77 (1H nm, 1.79-1.90
(1H, m, 1.99 (1H, d, J = 3.7 Hz), 3.90 (3H, s), 5.05-5.12 (1H, nm), 6.83
(111, d, J- 83 Hz), 7.16 (1H, d, J =7.8 Hz), 7.25-7.33 (1H, m. Optical
purity: 92.8%e 6-5 111010CH Br 111-NMR (CDCI3) 6:1.01 (3H, t, J = 7.3 Hz),
1.25 (1H,[g1n25) = 8.3 Hz), 1.59-1.75 (1H, m, 1.78-1.90 (1H m, 2.42 (311,
s), 505[5 (1 m, 7.15 (1H, d, J = 7.3 Hz), 7.20-7.27 (1H, m, 7.36
(1H, d, J= 7 3[1&5 eCpg]caI purity: 99.8%e 6-6 CI OH .Br 'H NVR (CDCl 3)
6: 1. 01( 3BL, T, EZ~N!S11R MCQ)AMQ7@7 G /66T BEH il L78-118} (1H,
4.92-4.99 (1H, 1]952%;; M, %2)5123 (AT IHMH @) 73+7-8.7 Hz),
7.54(1H] s). Opti Ey-i H NVR (CDCI 3) 6: 0.099
(3H, t, |J =7.3 (1H, m, 1.74-1.86(1H m, 2.01 (111, |d, J =
3.7 Hz),| 4.94- .32 (1H, dd, J=8.3, 1.8 Hz), 7.48 (1H| d, J
= 8.3 Ha),_7 53 8 Hz) Cntjcal DULLTV 89 1W
[Table 751° 6-8 g(aﬁ@ﬁgﬁ °§‘3”¢ng A 1% 1-1.75
(1H, m, 1.78-1 627 ca( Aa,ee 22-7.33
(1H, m, 7.34-7 Optji cal purity: 88 10/ee690-|110 Br 1H NMWR
(CDCI3) |5: 1.00 Hz), 1.59-1.71 (1H, m, 1.74-1.85 (1H,| m,
1.97 (1Hsqe, 3 4 R0R (Cbtl) sTHliop GR; (3B 73k 1.60,73 dRm) 3.787 857 3
Hz), 7.40(1K, df len m), f1.al J?W K2, p:24 B, SR Y@@4.95 (1H, m), 7.20
F. (1H., d, J=10.5 Hz), 7.33 (1H, d, J= 6.9 Hz). Optical purity: 86.6%ee
7 "H-NMR (CDCly) 6: 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, J = 8.0, 1.1 Hz), 7.62 (1H, dd, J
= 8.0, 1.8 Hz). Optical purity: 99.5%ee
7 TH-NMR (CDCh) o: 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
(1H, m), 7.33-7.37 (1H, m), 7.54 (1H, dd, J = 8.0, 1.1 Hz), 7.62 (1H, dd, J
= 8.0, 1.8 Hz). Optical purity: 98.9%ee .
OH
'Br
8 "H-NMR (CDCly) 6: 1.25 (3H, 1, J = 7.3 Hz), 1.44 (3H, d, J = 6.5 Hz), 2.50
(1H, dd, J = 4.9, 2.6 Hz), 2.57-2.61 (2H, m), 2.76 (1H, t, J = 4.3 Hz),
0/\<é 2.92-2.97 (2H, m), 3.12-3.21 (2H, m), 3.58 (1H, dd, J = 11.2, 2.6 Hz),
415(2H q.J=7.1Hz), 479 (1H, q, J = 6.5 Hz), 7.14 (1H, d, J = 2.3
cl ). 7.22 (1H, dd, J = 8.6, 2.3 Hz), 7.39 (1H, d, J = 8.0 Hz). :
CO,Et
8-2 "H-NMR (CDCly) 6: 1.24 (3H, t, J = 7.3 Hz), 1.44 (3H, d. J = 6.3 Hz), 2.50
cl (1H, dd, J = 4.8, 2.6 Hz), 2.55-2.59 (2H, m), 2.77 (1H, t, J = 4.6 Hz),
\©f\k0/\<‘o 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), 4.79 (1H, g, J = 6.5 Hz), 7.08 (1H, d, J = 8.3
Hz), 7.17 (1H, dd, J = 8.3, 2.3 Hz), 7.44 (1H, d, J = 23Hz)
CO,Et
83 "H-NMR (CDCl,) 5. 1.26 (3H, t, J = 7.4 Hz), 1.42 (3H, d, J = 6.3 H2),
1.58-1.64 (2H, m), 1.68-1.74 (2H, m), 2.35 (2H, t, J = 7.2 Hz), 2.48-2.50
l o 0/\% (1H, m), 2(.53-2%)5 (2H, m), 2(.74-;7)7 (1H,(m), 3.11—3.18(22l-)i, m), 3.55-
2 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]



6-10 OHO B 'HNWR (CDCI3) 5: 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 (1H, d, J= 10.5 Hz), 7.33(1H d, J= 6.9 Hz). Optical purity:
86.6%e 7 Risonmer VO OH B 'H NWVR (CDEI3) 6: 0.44-0.57 (3H, m), 0.59-0.66
(1H, ), 1.24-1.35 (1H, 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 (1M, dd, J= 8.0,

1.1 Hz), 7.62 (1H, dd, J 8.0, 1.8 Hz). Optical purity: 99.5%e 7 S-isoner
7 110 OH B TH ié}%?)5 0.44-0.57 (3H m, 0.59-0.66 (1H m,
1.24- 1. 35 FH - CH 3 rawk @otB s s ot L it dn T it 75 m o 4
Hz), 7.12-7.17 (|1H 33-7 3716£§LH0 mm)ﬁ75482(3JHm)de7zé1 @H, 8, 511631 Hz)
7.62 (1H, dd, J|=¢ & MYyl OR 593 gﬂj T F85-9 %@ 8108 601 T12H OURE
"I-1-NMVR (CDCI 3) 6: (3H ®, ‘?” Ha&,dd:y fa?ﬁzw;?u& RS, ),
2.50 (1H, dd, J|= 4.9° 216 Hz), 2. , Hot, J = 4.3
Hz), 2.92-2.97 (2H m), Scbge3. 2] (2H rr) 3 58 (1H dd, J = 11.2, 2./6 Hz),
4.15 (2Hgan 35749 {Thinwk cﬁcm‘@% 3h'41u 773'H'z)"1!25|32‘i*|tg=7.‘}H.2 2.3
Hz), 7.22 (1H, dd, J =86, 2.3 I)ganﬁ 73{67]1 skﬁakélni; H-@ )13093?)&5255-2 )I
1100--' %' <-10 ¢ <ToNIVRC] CDEL3TY: 6 g >E *”g i 44
(3H, d, [ = 6.3|H 50 (1H,Odd ok é?éfé{éu mﬁi 7<§5m 20>,
2.77 (1H, t, J =9 6 2.91-2]95 (2H, m), 3.15-3.22 (2H, m, 3.61 |(1H,
dd, J =[10.6, 2.0 Hz), 4 %3.&2H, |q, J =73 Hz) 479(1H 9, J = 6.5 H),
7.08 (1lHeal, I 873z), 7. I7 (I NWCDd758:08 aHA, & 13, 1.78 @At Uihtiag, | J =
2.3 Hz).| 8-3 07410 O JCO2Et 11-|-§ﬂ; K‘gﬂ1°3h]3)23;62g%§53%® 23H281t 1HJ:):29?31D Hz),
1.42 (3H, d, J . n 197 =3 |(2H,
t, J = 7.2 Hz), 2J658%12H 27 3717 (1@1 m,
3.11-3. 18 (2H, ;" n'), 4.13 (2H, q, J =74Hz) 4.79 (1H,
9, J = 6.3 H), 2.3 Hz), 7.20 (1H, dd, J= 8.6, 2.3 Hz),
7.38 (1HBsd 3 )fHNMEDCD@J‘&WWWW CO2Et
"H NMR (|CDCl 3) ?n;%‘sﬁ (W%Q 2175, g (%7{3_7% 2281%%2
1.56-1. 70 (1H, °, 2@ A0 (i o AH2H, ),
2.73-2.78 (1H, i), 4 11 g(zwz Mos (1.4 831(1-657(61H, .
4.09-4.17 (2H, <W)H7“0® 7(413H, . J =8.4 H), 7.17 |(1H,
dd, J = 8.4, 2. i, J = 2.3 H).
88 "H-NMR (CDCl) & 0.94 (3H, t, J = 6.0 Hz), 1.26 (3, t, 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), 415 (2H, q. J = 7.0 Hz), 4.62-
O/%o 4.66 (1H, m), 7.14 (1H, s), 7.21 (1H, d, J = 8.3 Hz), 7.36 (1H, d, J =
8.3Hz).
Cl
CO,Et
89 : : "HNMR (COCH) & 084 (3, & J = 65 Fz) 118030 (TH, m) 128
- (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 Hz), 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™~ J =92 Hz), 418 (2H, q, J = 7.1 Hz), 4.67 (1H, dd, J = 8.7, 3.2 Ha),
O 718 (1H,t, J = 7.8 Hz), 7.28 (1H, d, J = 7.8 Hz), 7.35 (1H, d, J = 7.8
Hz).
' NeosEt
[0127] |
[Table 77] |
810 : "H-NMR (CDC;) 5 1.28 (3H. £, J= 7.3 Hz), 1.45 (3H, d, J =
K 274276 (1K ), 3.67 (1, /= 8.9 1 )53521?93‘?? -
m Z
© 0 m), 3.21 (1H, dd, J = 11.2, 62 Hz), 3.59 (1H, dd, J = 11.2,

11
3.0 Hz), 4.17 (2H, q, J = 7.3 Hz), 4.83 (1H, q, J = 6.3 H
7.20 (1H,t, J= 7.7 Hz), 7.29 (1H, dd, J = 7.7, 13 Hz), 7
Cl (1H, dd, J = 7.7, 1.3 Hz).

CO.Et .




8-5 'H-NWR (CDCI3) 6: 0.97 (3H, t, J = 7.3 Hz), 1.25 (3H,, t, J = 7.1 Hz),
1.58-1.71(1H, m,1.71-1.84 (1H, m, 2.47-2.51(1H m, 2.55-2.62 (2H m,
2.73-2.77 (1H, n), 2.86-3.04 (2H, n), 3.09-3.19 (2H n), O 3.56-3.61 (1H,
m, 4.15 (2H, g, J = 7.1 Hz), 4.55 (1¥68dd, J = 7.8, 5.0 Hz), 7.13-7.16
(1H m, 7.19-7.23 (1H m), 7.33-7.37 (1H m. C CXREt 8-6 11-1-NMR
(CDCI3)6 100(3Ht,J:.3Hz)128(3Ht,J—71Hz) 1.62-1.83

( 2H, ”) 821 T él( NMR'(chﬁ %%9 %Hjt"’ 7‘3:'#1‘I 11% (31H t"’J =\ G1H,
m, 3.10-3.2 H, m$|1 Hz)AH. 5‘b8 7€ @kl,m) @ 45- 2159¥3H§'m)12 ﬂﬂb ot A 59
(1H, q, |J = = 8“’0'1-471 301 25 1), Bp- (1h7. 34
1H d |3 = d, J= z)414(2HqJ 71 z)460(1H d'J=
_( ) ) = | 7.8, 50Hz)667673(1H m), .97 (1H,d, J=10.1 Hz).
8-12 "H-NMR (CDCl;) &: 0.98 (3H, t, J= 7.3 Hz), 1.25 (3H, t, J =

7.1 Hz), 1.59-1.68 (1H, m), 1.69-1.80 (1H, m), 2.50 (1H, dd,
J=5.0, 2.3 Hz), 2.55-2.59 (2H, m), 2.76 (1H, t, J = 4.4 Hz),
2.84-2.98 (2H, m), 3.09-3.17 (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),
F 6.96 (1H, dd, J = 11.5, 7.8 Hz), 7.22 (1H, dd, J= 11.5, 8.5
Hz).




o .
1

L0oHF

3O N

\l/—\

'H- NMR (CDCI3) 6: 0.94
(1H, m, 1.52-1.59
2.55-2.60 (2H, M,

46
.-N_él m, 3.11-3.17 (2H,
= 7.1 Hz), 4.64 (1H, dd,

0 (1H t, J =4.1H
(3H, t, J =6.0 Hz), 1.
-1.57 (2H, m), 1.72-1.79
2.73- 2 76 (1H, m), 2.88-

(3H, t, J =6.6 H), 1.24 (3H, t, J = 7.1 He),.
(2H, m), 1.71-1.79 (1H M, 2.48 (1H d, J
2.76 (1H, t, J =1.7 Hz), 2.88-2.97 (2H,

M, 3.62164H dd, J = 14.2, 6.0 Hz), 4.13 (2H,
i =89 3.0H), 7.08 (1H, d, J = 8.3 Hz),
),"7.40 (1H s). CCREt 8-8 1H NVR (CDOI3) 6:

26 (3H, t, J = 7.0 Hz), 1.32-1.44 (1H m,
C(IH, m),2,49-2.50  (1H, m, 2.57-2.62 (2H
3. 01(2HHYI™® 3.11-3.17 (2H, n), 3. 56- 3. 61

ik 15%%@%&*?“% S8 (e S0P eutng gogiy s £ 14 U )

pharmaceutically acc

R2a

eptable salt thereof:

RS R4 >

- NN
\/\ OH

R3a

[in the formula, each substituent group is defined as

follows.

A: a single bo

nd, a Cl-C6 alkylene group, or a

phenylene group which may be substituted by R!

R': a hydrogen

Cl-C6 alkyl group,

atom, a halogen atom,

a Cl-C6 alkoxy group,

a cyano group, a

a halogeno Cl1-C6

alkyl group, or a halogeno Cl-C6 alkoxy group

D: a single bo

nd, an oxygen atom, or a sulfur atom

R’ and R?®: the same or different fr

hydrogen atom, a ha
group, a Cl-Cé6 alko

or a halogeno Cl-Cb6

om each other, a

logen atom, a cyano group, a Cl-C6 alkyl

Xy group, a halogeno C1-C6b alkyl group,

alkoxy group

R32 and R*®: the same or different from each other, a

hydrogen atom, a ha
group, a Cl-C6 alko

or a halogeno Cl-C6

logen atom, a cyano group, a Cl-C6 alkyl

Xy group, a halogeno Cl-C6 alkyl group,

alkoxy group

R? and R°: the same or different from each other, a



CCREt 8-9 'HNWR (CDOI3) 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 n), 1.50-1.62 (1R m, 1701 80
(1H,r‘r),20(1H dd, J = 5.0, 1.4 H), 2.56 (2H, t, J = 8 Hz)275
(1H t. J = 3.9 Hz), 3.00-3.08 (1H, mi703.08-3.19 (3H n), 3.5 59 (1M d.
111000 J = 9.2 Hz), 4.18 (2H, q, J = 7.1 Hz), 4.67 (1H, dd, J = 8.7, 3.2
Hz), 7.18 (1H t, J = 7.8 Hz), 7.28 (1H, d, J = 7.8 Hz), 735(H d, J =
7.8 t). O CE - [0127) [Table 77] 8-10 o' <1 OB ( CDCI 3)
6 1.28 4 2,51 (1H dd, J =
5.0, 2.8(}133(%“;928‘%3“2‘;1%9 J(_|zz‘2#? Orlﬁeris ATk 2 Yog flgl C%E?a%kéﬁ Eﬁ(ﬂ L J=8.3
Hz). 3.11-3.19 (2 d 2 .Hz)s 3 59 {AHdd, J =
11)2 3.0 Hz), “H ‘J(Hz %}e(%'a'n_d@ , f?%js%(tf%,‘ qé,_g_Jf :ﬁ%% 4—%)%,67.20
7.7,

(1H t, Ja—_lgyyergfz)grgu@ (1H dd, J = 7.7, 1.3 Hz), 7.39 (1H, dd, J =
).

1.3 Hz

R®: a halogen atom, a cyano group, a Cl-Cé6 alkyl group,
a Cl1-C6 alkoxy groﬁp, a halogeno C1l-Cé6 alkyl group, or a
halogeno Cl1-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 Cl1-Cé6 alkyl 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 compcocund 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, représent a
hydrogen atom, a fluorine atom, a chlorine atom, a cyano

group, a methyl group, a methoxy group, an ethoxy group, a



168 8-11 1HNWR (CDCI3) 6: 0.99 (3H t, J
Hz), 1.58-1.79 (2H, m), 2.45-2.59 (3H m,
Hz), 2.85-3.01 (2H, m), 3.13-3.21 (2H, m,

(2H, q,

J =7.1 Hz), 4.60 (1H, dd, J ¥11 7.

6.97 (1H, d, J = 10.1 Hz). COREt 8-12 1H-NMR (CDCI3) 6: 0.98 (

7.3 Hz),

7 8 rz)

1.25 (3H, L../ = 7.1 Hz), 1.59-1.68 (1H, n) 1.69-1. 80
2 50 (1H dd, 0o J = 5.0, 2.3 Hz), 2.55-2.

2 SRSy S8, ]%5(32*%%%# 7 L. IR ad, -

CO2Et 169 CLAIMS 1.A
conmpound havi ng the fol I ow ng Formul a (I) or a

7.22 (1H dd, J = 11.5, 8.5

5. The compound according to any
a pharmaceutically acceptable salt

R®> represent methyl groups.

6. The compound according to any
a pharmaceutically acceptable salt

R® represent an ethylene group.

7. The compound according to any
a pharmaceutically acceptable salt

or 1.

8. The compound according to any
‘a pharmaceutically acceptable salt

to 4.

9. The compound according to any
a pharmaceutically acceptable salt

single bond.
10. The compound according to any
a pharmaceutically acceptable salt

single bond.

11. The'compound according to any

= 7.3 Hz), 1.26 (3H t, J =
2.77 (1H, t, J 00 ----N) =
3.62 (1H, d, J = 9.2 Hz), 4.

8, 5.0 Hz), 6.67-6.73 (1H,
3H, t

(1H,

59 (2H, m), 2.76 (1H, t, J
8, b.

J=1

one of Claims 1 to 4

or

thereof wherein R? and

one of Claims 1 to 4

or

thereof wherein R? and

one of Claims 1 to ©

thereof wherein m is

one of Claims 1 to ©

thereof wherein m is

one of Claims 1 to 8

thereof wherein A is

one of Claims 1 to 9

thereof wherein D is

one of Claims 1 to 10

or

or

or

m

1.

5

e

4

J
4
5

FNN

4



pharnaceuticalfy acceptable salt thereof: R2R6 Feb "OH A-D (Z [in the

fornmul.a, each substituent group is defined as follows. A. a single
bond, a 01-06 al kyl ene group, or a phenylene group which may be substituted
by Rl R1: a hydrogen atom a hal®dgen atom 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 al koxy group D: a single bond, an oxygen atom or a sul fur

atom R2a and R2b the same or different fromeach other, a hydrogen
atom a gé&é%téb% g8l kyl EQUQha 9{11 96 ;al koxy
group, hﬁglognho 1- 06 group or a % ﬁogenor 1-Co ?eoxy g%%up

R3a and R3hk; agﬂy%ﬁﬁagb&godlfferent fromeach other, a hydrogen atom a

hal ogen atom a cyano group, a 01-06 al kyl group, a 01-06 al koxy group, a
hal ogen 01-06 al kyl group, or a hal ogeno 01-06 al koxy group R4 and R5: the
sane or different fromeach other, a 170 hydrogen atom a hal ogen atom or
a 01-06 aXkyl meoudnmpound aotoRdimpndt RSaayeohendeédctiaimach avhern to form a
02- 06 al kyl ene group R6: a hal ogen atom a cyano group, a 01-06 al kyl
group, a ©l-Ohra kmaewriouplla detopenol ©1s8btatkykegfoupereinaRfal ogeno
01-06 al koxy group m an integer of 0 to 6 Z: a carboxy group, -SO2NHRz, or
a tetrazdiSRIFVWE e F Yl JrgMk ogjena@at ofBE 8r0TPe6 al kyl group]. 2!
The conpound according to Caim1l or a pharnaceutically acceptable salt

t hereof wherein R represents a hydrogen atomor a methyl group. 3. The

d di 1 2 ticall t abl | t
hor cof . ahor & e Y HOb =G oF 4P o" RBoRPLLAl 187 BFFPEr 67C from each
other, reprg ontdsa, grialietit L atom, 2 dlyorine atom 8 ehloring atem a cyano
group, a ?@1 grioup oXy group, An~sf Xy - group, uoronethyl

group, or a trjfﬂyoggﬂgghpxy @5 RUDs _ ﬂl T§e3cggﬁgggg @gegggbqg2Lo any one

of Clains 1 to 3 or a harnaceutlcal y_accepta salt thereof wherein F.3a

and R3b, §fyigﬁﬁﬁ%ﬂylﬁygﬁéﬁ£guyjTéﬁ@@@phzother represent a hydrogen atom
a fluorine atom a chlorine atom a cyano group, a nethyl group, a nethoxy

group, amedoxye P, o@}éﬂﬂylrpmm@lpﬁebbahmgreu@d or a
trifluoronmethoxy group. 5. The conpound according to any one of Clains 1
to 4 or a phar4raceut (TR +Y- at c2prabt e[ sal 2, BheleglirohéHeindR4-ard  R5
represent nethyl groups. 6. The conmpound according to any one of Clains 1
to 4 or ayphatmeLuticadpanatcepiablieosalt t hereof wherein R4 and RS
represent an ethylene group. 7. The conpound according to any one of
Cains 1 ﬁXﬁ%P%NPQPHWHd#WﬁtbﬁEhbb]P@e%&ke%@éﬁnel§aﬁﬁlﬂhereof wherein mis 0
or 1. 8. The conpound accordjn o any one of d ains

phat imceut cal 1y BCOEpTD| ¢! AR %@FEﬁ’Hrm‘ﬂé‘hinFSM% 9) The

t t 8 i
38528%; bl C@%ﬁnﬁ[ﬁ%@gﬁ%fﬁwﬁ o hg%ﬁagﬁpsﬁﬁai‘lgf%r} ??ﬁxﬂ%ﬁ%ouﬁ? |
_acc_or | n%é&eﬁfyﬁ %ﬁ % ng?%%%%i - figlcf-a P armaceuti ca y accept a e Sa .t

t her eof he conmpound according to any one

of Cains 1 to3,lpz.’t[7@u@)r f_prp]@mpcgu b ¢al by3a ghaQL%S%Behh reof wherein

Z is a carboxy group. e conpoun accor to any one of Clains 1 to
11 or a QH?LWW%%%H§¥Hﬂabéﬁiéﬁ%fﬁéﬁh§@l12£H98§9§y$@@b?&?o$§}E%B%@%e”tS a
met hyl grioup or an ‘ethyl group 13. A conmpound Sel ec fromthe foll ow ng
group of campoudserdfl PophadmdteuidLad) |y acceptabl e salt thereof:

3-12-[ (1R -1-{[ (2R) - 3-{[ 1- (2, 3-di hydr o- 1H i nden- 2-

yl1)-2- met hyl propeh- 2t YR ] abd 00k 2R} - By df Dxy py 6pyiti hexybet Hyh hpkreryH pr opanoi c
actd, yl)=2-methylpropan-2-yl]amino}-2-hydroxypropyl]oxylethyl]-
5-methylphenyl }propanocic acid,
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}propanoic acid,



4-{2-[(1R-1-{[ (2R -3-{[1- (2, 3-di hydr o- 1H i nden- 2-

y1l) - 2- net hyl propan- 2-yl. ] am nol - 2- hydr oxypropyl ] oxyl et hyl ] phenyl | but anoi c
aci d, 2'-[(1R)-1-1[ (2R) - 3-{[ 1- (2, 3-di hydro- 1H i nden- 2-y1) -

2- met hyl propan- 2-yl ] am no} - 2- hydr oxypi@pyl ] oxyl et hy1] - 3-

met hyl bi phenyl- 4-carboxylic acid,
3-{2-[(1R-1-{[(2R) - 3-{[ 1- (2, 3-di hydro- 1Hi nden- 2-

y1) - 2- net hyl pr opan- 2- yI]anlno} 2- hydroxypropyl]oxylethyl]

0. et hyl pheny! 20 2R (2,3-dih 1H-inden-2-
2-[(1R) - 1- 1% gR)? - f Eﬁ& Al hydr 6= TR Rdens 5o ” inden-

3-{
yl) - 2- mety #Eiﬁﬁwhﬁiyk$§§hng}y2}£M9ﬁ§¥¥ELH9MELQ§¥k§bQX|bxy}ethyl]
5- et hyl %enyllpropan0|c aci d,
3-{2- [ ( 1R~ {6 £ 2RheBy] [ BréBadoti hysre; LH i nden- 2-
y1) - 2- met hyl propan- 2-yl ] am nol - 2- hydr oxypr.opyl ] oxyl et hyl ] -

met hyl phenyl 8 pt ppanoRe-aei d(2R173-{ [1- (2, 3-dihydro-1H-inden-2-
-[(IR) -1-{[ (2R -3-{[1- (2, 3-di hydro- 1Hi nden- 2-

2- met W) p2 opabh 2iytdpannoty 21 fapydnoXyprbpykpayprephyllpxyltethyl] -
uor ophen I}propan0|c aci d,

[ (1R =alyprompenyi} Hr?EaQQH¢h?@%@¢1FL|nden 2-
2- met hyl propan- 2- am no}-2-h dr ypro yl ] oxyl et hy1]. -
Iuorophenyl?p?%péﬁiﬁ£ dci §(2R) == 8 ~dihydro- H=inden-2-
2-[ (1

2- nEt%§ I%%€%§ 9#%%%§n%}ygj%%ﬂ?%;y%:hg9FféygngH§if§y}ethyl]-

| uor op e
2 TR -H%’éﬁﬁgﬁﬁ’%ﬁf‘%ﬂzgﬁoa? 88 14 nden- 2-
2- met hyl pr 9pap- 2+ xh}aﬂtm@lzﬁ;hxdf@4¥R@0@ybhﬁ§&&%L6ﬁLhnden 2-

trlfluoronethyl)pheny pr opanoi ¢ acid

2- [(1§l)1—i-h(18891 Bpibpah223ydi @Mﬂlﬁ@}lb‘ hf}d@@x?fprop%/ loxyl}ethyl] -

-2-nme yIpropan- -yl Jam nol - 2- hydr oxypr opyl ] oxyl et hyl'] -

-(trifl uercoethytippbrayhl, by ppangl epacpdnoic acid,
(
t

2
I
2-

4
3-{
yl)-
6-f
3-{
y1)
5-f
3-{
y1) -
4-f
3-{
yl) -
6- (
3-1
yl1)
5-(

2'-[(1IR)-1-{[(2R) -3-{[ 1- (2, 3-di hydro- 1Hi nden- 2-
yl met hyl ) cycl opr 6RyI[ (&R ndk{ 2{ BRir dxypiledyl Bexdyhgtmp-lH3-inden-2-
met hyl bi phenyl- 4-carboxylic acid,

5-{2- [(1Ryln—%fm@F@ygprpnaQQZSybihwdngiELthGQXZPrODyl]oxy}ﬁthyl]
yl) - 2- nethylgropan 2- am nol - 2- hydroxypropyl]oxylethyl]phenylIpentan0|c
aci d, r{QlF?iﬂye hx%(EP§nzl{$10p2nslalﬁyaﬂo 1H i nden- 2-

ylnethyl)cyclo opyl I OXYpr.o | et ].phenyl | propanoi c

era. 5552 Féik?f”i-m%ﬁ- Stees ?’&LM Sk

yl)-2-nmeth am n roxypropyl | ox hyl ].- . Al

b- et hyl ﬁéﬂ%ﬁﬂ%ﬁﬂszﬁ%% 3 oty Y OB LI B B ety -3

3-{2-[(1 L r i nden- 2-

y1) - 2- nef% %h§%%§§%§§¥ﬁ]%n$%ﬁﬁ g§£¥gr§§%g$opyl]oxylethyl]

5-f1 uorophenyl Epgopa QRF gqézR) ~3-{ [1-(2, 3-dihydro-1H-inden-2-

3-{2-[ (1R -1-{[ (2R) - 3- di hydr o- 1H—|nden

y1) - 2- net Yl920@36h§1¥kb93hn9Ly21QMQﬁ@¥¥QL0py|]0Xy|ethy|]

6- f | uor ophenyl | propanoi ¢ aci d,

3-{2-ch|0hpdﬁok§ﬁ5%p&iﬂbk?ﬁ&tﬁyiﬁﬁhéﬂy3&§bhydh61&Hbﬂdan-2-y1)-2-nethyIpropa

n-2-yl ] am nol - 2- hydr oxypropyl ] oxyl et hyl ] phenyl } pr opanoi ¢ aci d,

3-12-[(1R) - 1- 1B¢2RF{31R) 21¢2,[328) hgdf ¢11HRi, Beteinhdro-1H-inden-2-

y1l) -1, 1-di net hyl et hyl ] am no} - 2- hydr oxypr opyl ] oxyl propyl] - 6-
thoxyphEhWetpyprMGHQPaepdl]amino}—Z—

2-[

(1R -1-{[(2R) - 3- ; g 3-dih dro-lH—inden12- _
y1) -1, 1- A e RyYRERYY T ARTH ?téyhya BRY PP BpYPRORY Fe Ry F) - 6-
ethoxyphenyllpropan0|c

3-(2-[ (1R -1-{Pr2Rr 315[23(2 (4280 niyad 611142 fasiihydro-1H-inden-2-

/Mioro GdyrﬂfﬁngphEéé%?QPQBLaovE¥%%%¥‘?% B ERB B bund SRUSHY To any
one of ClglngthégecgggéPg grggcgg&dcally acceptabl e salt thereof, for

use as a calcru agonls "15. A pharnaceuti cal conp05|t|on
whi ch conprises the conpound according to any one of Clains 1 to 13 or a
pharmaceutical |y acceptable salt thereof as an effective conponent. 175
16. The pharmaceutical conposition according to Claimi15, for use as a

cal ciumreceptor. antagonist. 17. The pharnmaceutical conposition according
to Claim15, for use for treatnent or prevention of a disorder associated
wi th abnormal bone or m neral homeostasis. 18. The pharnmaceuti cal
conp05|t|on accordlng to Cla|n117 mhereln the dlsorder a5500|ated mnth

o o o T o o oy e

me
3-{
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3—{2—[(1?)—1—{[(2R)—3—{[1-(2,3—dihydro—1H—inden—2—
v1l)-2-methylpropan-2~yl]lamino}-2-hydroxypropyl]oxylethyl]-
5-fluorophenyl}propanocic acid, |
3—{2—[(1R)—l—{[(2R)—3—{[l—(2,3—dihydro—1H—inden—2—
yl)—2—methylpropan—2—yl]amino}—Z—hydroxypropyl]oxy}ethyl]—.
6—-fluorophenyl}propanoic acid,
3—{2—chloro—6—[(lR)—l—{[(2R)—3—{[1—(2,3—dihydro—1H—
inden-2-yl)-2-methylpropan-2-yl]amino}-2-
hydroxypropyl]loxylethyllphenyll}propanoic acid,
3—{2—[(1R)—l—{[(2R)—3—{[2—(2,3—dihydro—lH—inden—2;
yl)-1,1-dimethylethyl]amino}-2-hydroxypropyl]oxylpropyl]-6-
methéxyphenyl}propanoic acid,
3-{2-[(1IR)-1-{[(2R)=-3-{[2-(2,3-dihydro-1H-inden-2-
yl)—1,1—dimethylethyi]amino}—2—hydroxypropyl]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}propanocic acid.

14. The compound 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 13 or a
pharmaceutically acceptable salt thereof as an effective

compenent.
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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 according to Claim 17,
wherein the disorder associated with abnormal bone or
mineral homeostasis is hypoparathyroidism; osteosarcoma;
periodontitis; bone fracture healing; deformative
arthritié; rheumatoid arthritis; Paget's disease; humoral
hypercalcemia syndrome aséociated with malignant tumor and

bone fracture healing; or osteoporcsis.

19. The pharmaceutical compcsition 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 tc a mammal.

21. A method of preventing or treating osteoporcsis 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.



