DESCRIPTION
CYCLIC AMINE COMPCUNDS
TECHNICAL FIELD

[C0O01]

The present invention relates to a compound having
calcium-sensing receptor (CaSR, hereinafter simply referred
to as calcium receptor) antagonistic activity.

BACKGROUND ART

[0CC2]

Bone is known as a dynamic organ which achieves bone
reconstruction by constantly repeating formation and
resorption for morphological change of the bone itself or
for maintaining calcium concentration the in blood. In
normal bone, osteogenesis by osteoblasts and bone
resorption by osteoclasts have an equilibrium relationship,
maintaining the bone mass in a constant state. However,
when the equilibrium relationship between ostecgenesis and
bone resorption 1s disrupted, metabclic beone disorders such
as osteoporosis are caused (Nen-Patent Documents 1 and Z).
[0003]

As bone metabolism-regulating factors, many kinds of
systemic hormones or local cytokines have been reported and
osteogenesis and bone maintenance are managed by
interaction between these factors (Non-Patent Documents 1
and 3). The occurrence of osteoporosis is widely known as
an age-related change in bone tissue . However, since the

onset mechanism of osteoporosis involves many aspects



including reduced secretlon of sexual hormones or
abnormality in the receptors therefor, changes in cytckine
expression in local bone, expression of an aging genes, and
differentiation or impaired function of osteoclasts or
ostechlasts, etc., it is difficulft to understand it as a
simple physiological phenomenon which occurs with aging.
Primary osteoporosilis is mainly divided into post-menopausal
ostecporosis due to reduced secretion of estrogen, and
senile csteoporosis due to aging. For the elucidation of
the onszset mechanism and development of a therapeutic agent
therefor, progress in basic research on regulatory
mechanisms in bone resorption and osteogenesis is essentilal.
(00047

Osteoclasts are a multinuclear cells originating from
hematopoletic 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, vielding calcium recrultment into the blocd.

(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). Parathvroid hormone (PTH) is
a hormone which plays a key role in maintaining célcium

homeostasis, and when the Ca®” concentration in the blood



decreases, PTH secretion from theparathyroid is immediately
promoted. In a bone, the PTH secreted accordingly recrults
Ca’’ into the blood by prometing bone rescorption, and in
the kidneys it promotes re-uptake of Ca®’ in the distal
tubules, thus functioning to increase the Ca”’
concentration in the blood.

[0006]

Because it is known that PTH can increase bone mass
when it i1s intermittently administered to a human or an
animal, it has already been clinically applied as a
therapeutic agent for osteoporosis. Also, according to
animal tests it has been reported that both osteocgenesis
and bone resorption of femoral cancellous bone are promoted
by continucous 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 beone mass.
However, subcutanseous intermittent administration thereof
did not result in promotion of bone resorption but in
promotion of osteogenesis alone, leading to an increase in
pone 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
ostecgenesis and inhibition of bone rescrption were
observed during the period from week 5 to week 10 after the
start of the administration, showing an increased bons mass
of about twice the bone mass cof a sham operation group

(Non-Patent Document 6). This report suggests that PTH not



only prevents a decrease in bone mass in an osteoporosis
model, but also has a bone mass recovery effect even in
animals already suffering from a marked decrease in bone
mass.
[0007]

Although PTH preparations are therapeutic agents for
osteoporosis which show a verified significant effect of
lowering bone fracture rates according to clinical tests
with patients suffering from post-menopausal osteoporosis,
being biclogical preparations, they also have disadvantages.
Specifically, injection has to be employed as the
administration means, and therefore there is the problem
that the patient may suffer from pain associated with this.
Thus, the development of a pharmaceutical preparation that
can intermittently raise the PTH concentration in the blood

and can be orally administered has been awaited.

The calcium receptor is a G protein coupled receptor
which is mainly expressed in parathyroid cells, and it
regulates PTH secretion by sensing Ca®® concéntration in
the blood (Non-Patent Document 7). The human calcium
receptor consists of 1,078 amino acids, and it is reported
that the human calcium receptor is expressed in the kidneys,
thyroid C cells, the brain, bone marrow cells, etc., as
well as in parathyroid gland. According to binding to ca®*
as a ligand, the calcium receptor activates phospholipase C

via coupling to G protein, causes the producticon of



inocsitol triphosphate and an increase in the intracellular
Ca® concentration and, as a result, suppresses the
secretion of PTH (Non-Patent Document 8). Thus, 1t is
expected that a pharmaceutical agent that inhibits
activation of the calcium receptor, i.e., a pharmaceutical
agent that antagonizes the calcium receptor, promotes PTH
secretion from parathyroid gland cells and increases the
PTH concentraticon in the bklood of a liviﬁg crganism. In
this regard, 1f the increase in blood PTH concentration is
transient rather than continuous, it i1s expected to obtain
the same bone mass-increasing effect as that provided by
intermittent administration of PTH.
[0005]

Meanwhile, although the following compounds are known
as compounds having a cyclic amine structure {Patent
Document 1), theyv have many other parts that are different

in structure from the compounds of the invention.

[0010]
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DISCLOSURE OF THE INVENTIOWN
PRORLEMS TO RE SOLVED BY THE INVENTION
[0013]

An obiject of the inventicn is teo provide novel low-
molecular compounds which exhibit antagonistic activity
against the calcium receptor, and which are highly safe and

orally administrable.

MEANS FOR SOLVING THE PROBLEMS
(0014}

A pharmaceutical preparation which inhibits
activaticon of the calcium receptor, i.e., the
pharmaceutical preparation which antagonizes the calcium
receptor, is expected to promote PTH secretion from
parathyroid gland cells, thus yielding an increase in blood
PTH concentration in a living organism. In this regard, 1if
the increase in blood PTH concentration is transient rather

tharn continuous, 1T is expected to obtain the same bone



mass-increasing effect as that provided by intermittent
administration of PTH.

The inventors of tThe inventiocn studied intensively to
develop a therapeutic agent having calcium receptor
antagonist activity, and as a result found novel cyclic
amine compounds which are highly safe, and which therefore
can be administered orally, resulting in the completion cof
the invention.

The cyclic amine compounds of the invention are
compounds having a calcium receptor antagconist activity.
The expression "having calcium receptor antagonist
activity" means that one or more calclium receptor
activities that are induced by extracellular ca®’ are
inhibited.

Specifically, the invention relates to the following.

{1

A compound represented by the following Fermula (I)

or a pharmaceutically acceptable salt thereof.

[0016]



[in the formula, each substituent group is defined as
follows.

R': a hydrogen atom, a hydroxy group, a halogen atom,
a Cl-Cé6 alkyl group, a C1-Cé& alkoxy group, a halogeno Cl-C6
alkyl group, a halcgeno Cl-C6 alkoxy group, or an arvl
group

k%% and R*®: identical or different from each other, a
hydrogen atom, a halogen atom, a Cl-C6 alkyl group, a Cl-Cé
alkoxy group, a halogeno Ci1-~C6é alkyl group, & halcgeno Cl-
Cb alkoxy group, ©r a cyano group

R*: a Cl-C6 alkyl group or a halogeno C1-C6 alkyl
group

A: a single bond, a substituted phenyliene group, or a
vinylene group

B: a single bond, an oxygen atom, or a sulfur atom

Ar: an aryl group which is optionally substituted by
group (s} selected from the grcoup consisting ¢f a halogen
atom, a cyano group, a Cl-Ct alkyl group, a Cl1-C6 alkoxy
group, a halogenc Cl1-C6 alkyl group, and a halogeno Cl1-Cé6
alkoxy group

z: -COOH, ~SO;NHR?, or a tetrazolyl group

R*: a hydrogen atom or a Cl1-C6 alkyl group

m: O, 1, 2, 3, 4, 5, or ©].

Preferred embodiments of the invention are given
below.

(2)

The compound described in (1) above or a
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pharmaceutically acceptable salt thereof wherein r!
represents a hydrogen atom.

(3}

The compound described in (1} or (Z2) above or a
pharmaceutically acceptable salt thereof wherein R? and R?,
which are identical or different from each other, represent
a hydrogen atom, a fluorine atom, a chlorine atom, a cyano
group, a methyl group, a methoxy group, an ethoxy group, a
trifluoromethyl group, or a trifluoromethoxy group.

{4)

The compound described in any one selected from (1)
to (3) above or a pharmaceutically acceptable salt thereof
wherein A 1s a single bond and B i1s a single bond.

{3}

The compound described in any one selected from (1)
to (3) above or a pharmaceutically acceptable salt thereof
wherein A is a vinvlene group and B is a single bond.

{6)

The compound described in any one selected from (1)
to (5) above or a pharmaceutically acceptable salt theresof
wherein Ar is a phenyl group which is optionally
substituted by group(s) selected from a methyl group, an
ethyl group, a fluorine atom, and a chlorine atom.

{7}

The compound described in any one selected from (1)
to {6} above or a pharmaceutically acceptable salt thereof

wherein n is 0 or 1.
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(8)

The compound described in any one selected from (1)
to (7 above c¢r a pharmacesutically acceptable salt thereof
wherein m 1s 2, 3, or 4,

(9)

The compound described in any one selected from (1)
To (8) above or a pharmaceutically acceptable salt thereotf
wherein R’ represents a methyl group or an ethyl group.

(10}

The compcund described in any cone selected from (1)
to (9' above or a pharmaceutically acceptable salt therecot
wherein Z represents —-COOH.

(11)

A compound selected from the following group of
compounds, or a pharmaceutically acceptable salt thereof:
(2B} -3-{2-[ (IR) -1~ ({{2R)}~3-[(28) =2~ (3~fluoro-4&~

methylbenzyl) pyrrolidin-1l-yl]-2Z-
hydrozypropyllexylethyllphenyllprop-2-encic acid,

3—{2-[ (1R} -1~ ({ (R) -3-[ (Z8)-2-{3-fluorc-4-
methylbenzyl)pyrrolidin~-1-yl]-2-
hydroxypropylloxy)ethyllphenylipropancic acid,

3-{2-[(1lR)~1-({(2R)-3-[(28)-2- (3-fluoro-4-
methylbenzyl)pyrrolidin~i-yl]-2-hydroxypropylioxy)ethyll~6-
methylphenyl }propanoic acid,

3-{2-[(IR)-1-({ (ZR)-3-[(28) -2~ (3-flucro—-4-
methylbenzyl)pyrrolidin-1-yl]-2-hydrozypropyliory)ethyl]-5-

methylphenyllpropanoic acid,



1z

3-{2-[(IR) =1~ ({(2R)=-3~[(25) -2~ (3-ftlucro-4-
methylbenzyl)pyrrolidin~1-yl] -2-hydroxypropylloxy)ethyl]-4-
methylphenyllpropanoic acid,

3-{2-flucro-6-{ (IR)-1-{({ (ZR)-3-[(23) -2~ (3-fluoro—-4-
methylbenzyl)pyrrolidin-i-yl]-2-
nydroxypropylloxy)ethyliphenyllpropancic acid,

3-{3-fluoro-6-[{1IR)-1-{{ (ZR)=3-[(28)~2~(3-fiuoro-4-
methylbenzyvl)pyrrolidin-1-vl]}-2-
hydroxypropylioxy)ethyllphenyl}lpropancic acid,

3-{4-fluoro-2-[ (1R} -1-{{ (2R} -3-[ (28} -2-(3-fluorc-4-
methylbenzyl)pyrrolidin-l-yl]-2-~
hydroxypropylloxy)ethyllphenyl}ipropancic acid,

A= {2-[ (1R} -1-({ (2R} -3-1(28)-2-(3~flucro-4-
methylbenzyl)pyrrolidin-I1-yl] -2-hydroxypropyljoxy)ethyl]-6-
(trifluoromethyl)phenyllpropanoic acid,

3-{2-[(1IR)~1-{{{2R}-3-[(28)~Z2-(3-flucro-4-
methylbenzyl)pyrrolidin-l-yll-2-hydroxypropylloxy)ethyli]-5~
(trifluoromethyl)phenyllpropancic acid,

3-{4-[(IR)-1-{{{(2R) -3~ (258)-2-(3-Tluoro-4-
methylbenzyl)pyrrolidin-1-yil]-2-
nydroxypropylloxy)ethyllphenylipropanoic acid,

4—={2-1{IR)=1-({(2R)-3-[(Z28)-2-{3-flucroc-4-
methylbenzyl)pyrrolidin-1-yl]-2-
nydroxypropyliloxylethyl]lphenylibutancic acid,

5—{2-[(IR)=-1-({(2R)-3~[ (258} -2- (3-flucro-4-
methylbenzyl)pyrrolidin~-l-yl]l -2~

hydroxypropylloxy)ethyl]phenylipentanoic acid,
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3-{2~-[{IRy -1 ({{ (2R} -3-[ (2R} -2-(3-flucro-4-
methylbenzyl)azetidin-1-yli-2-
hydroxypropylioxy)ethyliphenyllpropanoic acid,

5—42-[{1IR)=1-{{{2R)-3-[{2R}) -2~ (3~flucro-4-
methylbenzyl)azetidin-1l-yl}-2-
nydroxypropylloxy)ethyllphenyljpentanolc acid

3-{Z-chloro=-6-[ (1R} -1-({ {2R)-3—-[(28) -2~ (3-filuoro—4-
methylbenzyl)pyrroliidin-1-yill-2-
hydroxypropylloxy)ethyliphenylipropancic acid,

3~{4-fluoro-2-[(1R)~-1-({ (2R) -3-[ (28} -2-(3-flucro—-4-
methylbenzyl)pyrrolidin-l-yil-2~
hydroxypropyl}loxy)propyllphenyllpropanoic acid,

3—{2—{{1R)—1—({(ZR)—B—[{25)-2—(3~chloro—4—
methylbenzyl)pyzrblidin~l—yl}—2~hydroxypropyl}oxy)ethyl]—
4,Swdifluorophenyl}propanoic acld,

3-{2-[(IR)-1-({ (2R} -3-[(28)~2- (3,4~
dichlorobenzyl)pyrrolidin-1-yl]~Z2~hydroxypropylloxy)ethyl]-
4,5-difluorcphenylipropanoic acid,

3-{2-[(1R)=1-{{ (ZR)~3~[(28) -2~ (4-chlorc-3~-
ethylbenzyl)pyrrolidin-i-ylj-2Z~hydroxypropylloxy)ethyl]-6-
methylphenyllpropancic acid,

3-{2-1(1lR)=1-({ (2R} -3-[(28) -2~ {(4-chloro-3-
fluorobenzylipyrrolidin-1-yl]~2-hydroxypropylloxy)ethyl]-4-
fluorophenylipropancic acid,

3-{2-[{1R)-1=({ (2R} -3-{(28)-2-(3-chloro-4-
methylbenzyl)pyrrolidin-l-vl}-2-hydroxypropylloxy)propyi]-

4,5-difluocrophenyl ipropanoic acld,
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3-{Z2-[ ARy ~-1-({{{(Z2R)-3-({(Z8)-Z-{4-chloro-3-
fluorcbenzyl)pyrrolidin-1~vl]~Z~hydroxypropylioxy)propyl]-
4,5-difluorophenylipropancic acid.

(12)

The compound described in any one selected from (1)
to (11) or a pharmaceutically acceptable salt tThereof for
use as a calclum receptor antagonist.

(13) |

A pharmaceutical composition which comprises the
compound described in any one selected from (1} to {11)
above or a pharmaceutically acceptable salt thereof as an
effective component.

(14)

The pharmaceutical compositiocon d@scribed in (13}
above for use as a calclium receptor antagonist.

(15)

The pharmaceutical composition described in (13)
apove for use for treatment or prevention of a disorder
asscociated with abrnormzl bone or mineral homeostasis.

(16)

The pharmaceutical composition described in (15)
above, wherein the disorder asscclated with abnormal bone
or mineral homeostasis is hypeoparathyroidism; osteosarcoma;
periodontitis; bone fracture healing; deformative
arthritis; rheumatold arthritis; Paget's disease; humocral
hypercalcemia syndrome asscociated with malignant tumor and

bone fracture healing; or osteoporosis.
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(17)

The pharmaceutical compesition described in (15)
above, wherein the disorder associated with abnecrmal bone
or mineral homeostasis 1s osteoporosis.

(18)

A method of improving bone metabolism which is
characterized in that an effective amount of the
pharmaceutical composition described in (13) above is
administered Lo a mammal.

(19]

A method of preventing or treating osteoporosis which
is characterized in that an effective amcunt of the
pharmaceutical composition described in {(13) above 1is

administered to a mammal.

EFFECTS OF THE INVENTION
L0017]

The compound of the invention or a pharmaceutically
acceptable salt thereof functions as a calcium receptor
antagonist, and therefore is effective for treatment or
prevention of a disorder associated with abnormal bone or
mineral homeostasis, such as hypoparathyroidism,
osteosarcoma, periodontitis, bone fracture healing,
deformative arthritis, rheumatold arthritis, Paget's

isease, and humoral hypercalcemila syndrome associated with

malignant tumor and bone fracture healing, and csteoporocsis.
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BEST MODE FOR CARRYING COUT THE INVENTION
[0018]

The invention will be described hereinbelow.

Preferred examples of the compounds having the
Formula (I) include those having the combination of
substituent groups as follows.

R! represents a hydrogen atom,

R?® and R?, 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 trifluocromethyl group, or a trifluoromethoxy group,

R’ represents a methyl group or ethyl group,

A represents a single bond or a vinylene group,

B represents a single bond,

Ar represents a phenyl group which is optionally
substituted by group(s) selected from a methyl group, a
filuorine atom, and a chlorine atom,

7z represents —COCH,

nis 0 or 1, and m is 2, 3, or 4.

More preferred examples cof the compound having
Formula (I} include the compounds that are described in the
Examples.

A "halogen atom" refers to a fluorine atom, a
chlorine atom, a bromine atom, or an iodine atom, for
example, and it is preferably a fluorine atom or a chlorine

atom.

A "C1-C6 alkyl group" refers to a linear or branched



alkyl greup having 1 to & 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 "Cl-C6 alkoxy group" refers to a group in which an
oxygen atom 1s bonded to the above-menticoned "Cl-Cé alkyl
group”, and 1t ls preferably a methoxy group, an ethoxy
group, & propoxXy Jgroup, an lsopropoxy group, or a t-butoxy
group, more preferably a methoxy group.

A "Ci-C6 halcgenated alkyl group" refers to a group
in which a halogen atom is substituted on the above-
mentioned "C1-Co6 alkyl group™. Examplies thereof include a
flucromethyvl group, a diflucromethyl group, a
triflucromethyl group, a fluorcethyl group, a diflucroethyl
group, and a trifluorcethyl group, and preferably a
triflucromethyl group.

A "Ci1-C6 halcgenated alkozy group™" refers to a group
in which a halogen atom is substituted on the above-
mentioned "Cl-C6 alkoxy group". Examples thereof inclilude a

luoromethoxy group, a difluoromethoxy group, &

Fy

4

rifluoromethoxy cgroup, a fluorcethoxy group, a

[

difluorcethoxy group, and a trifluorcethoxy group, and
preferably a trifluoromethoxy group.

The "treatment" means treating or improving a
discorder or a symptom, or inhibiting a symptom.

A "pharmaceutically acceptable salt thereof" refers

to a salt which can be used as a pharmaceutical agent. The
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compound of the invention can be converted to a base salt

t with & base or an acid when

‘.ui

or an acid salt by reacting
the compound has an acidic group or a basic group, and
these salts are therefore refesrred 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, pctassium salt,
and lithium salt; salts of an alkaline earth metal such as
magnesium salt and calcium salt; salts of an organic base
such as N-methylmorpholine salt, triethylamine salt,
tributylamine salt, diiscopropyl 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 examples of the pharmaceutically acceptable
"acid salt" of the compound of the inventlion include salts
of a hydrogen helide acid such as hydrogen flucride salt,
hydrogen chloride salt, hydrogen bromide acid salt, and
hydrogen iodide salt, salts of an inorganic acid such as
nitrate salt, perchlorate salt, sulfate salt, or phosphate
salt; lower alkane sulfcenate salts such as methanesulfonate
salt, trifluoromethanesulfonate salt, or ethanesulfonate
salt, arvylsulfonate salts such as benzene sulfonate salt or

p-toluenesulfonate salt; salts of an organic acid such as
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acetate salt, malate salt, fumarate salt, succinate salt,
citrate salt, ascorbate salt, tartarate =salt, coxalate salt,
or maleate szalt; and, salts of an amino acid such as
glycine salt, lysine salt, arginine salt, cornithine salt,
glutamic acid salt, and asparaginic acid salt. Most
preferably, 1t is a salt of a hydrogen halide acid.

The compound or pharmaceutically acceptable salt
thereof of the invention may be added with adsocorption water
or become a hydrate by incorporating water molecules by
being left in the atmosphere or by recrystallization, and
such hydrates as well as solvates and crystal polymorphsare
alsc included in the invention.

The compound, a salt thereof, or a sclvate of the
compound or salt of the invention may have various isomers
such as a geometric isomer such as cils form, and trans form,
or an optical lsomer such as a tautomer, or a d form, and a
1 form, etc., depending on type and combination of the

ubstituent greoups. Unless specifically limited, the
compounds of the invention include all isomers,
stereolsomers, and mixtures of ilsomers and sterecisomers in
any ratic. The mixtures of isomers can be resclved by
resolution means that are well known in the art.

The compound of the invention includes labeled
compounds, 1.e., a compound in which one or more atoms of
the compound of the invention is substituted with an
isotope {for example, ZH, 3H, 13C, 14C, and 35S, eto.).

The invention includes pharmaceutically acceptable
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prodrugs of the compound of the invention. By
pharmaceutically acceptable prodrug is meant a compound
having a group which can be converted to an amino group, a
hydroxy group, ©r a carboxy group, etc. of thezcompound of
the inventicn by hydreolysis or under physiclogical
conditions. Examples of groups which form such prodrugs
include those described in Prog. Med., Vol. 5, pages 2157-
2161, 1985 or "Development of Drugs", Molecular Design
(Hirokawa Shoten, 1990), Vol. 7, pages 163-198. Specific
examples of prodrugs include, when an amino group is
present in the compound of the invention, a compound in
which the aminc group 1s acylated, alkylated, or
phosphorylated (e.g., a compound in which the amino group
is eicosanoylated, alanylated, or pentylaminocarbonylated,
(5-methyl-Z-oxo-1,3-dioxolen—-4-yl)methoxycarbonylated,
tetrahydrofuranylated, pyrrolidylmethylated,

| pyvaloyloxymethylated, or tert-butylated, etc.), etc. When
‘a hydroxy group is present in the compound of the invention,
examples include a compound in which the hydroxy group 1is
acylated, alkylated, phosphorylated, or borated (e.g., a
compeund in which the hydroxy group is acetylateq,
palmitoylated, propancylated, pivaloylated, succinylated,
fumarylated, alanylated, or dimethylaminomethyl
carbonylated, etc.), etc. Further, when a carboxy group 1s

resent in the compound of the invention, examples include

i}

a compound in which the carboxy group 1s esterified or

amidated (e.g., a compound in which the carboxy grocup is
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ethyl esterified, phenyl esterified, carboxymethyl
eszterified, dimethylaminc methyl esterified, pivaloyl
oxymethyl esterified, ethoxycarbonyl oxyethyl esterified,
amidated, or methyl amidated, etc.), etc.

Further, the invention includes compounds in which a
functional group of the compound of the invention 1is
substituted with a zo-called equivalent group. Examples of
sc-called equivalent groups include those described in The
Practice of Medicinal Chemistry {(Camille Georges Wermuth,
Academic Press, 19%6), for example. In particular,
equivalent groups to a carboxy group are described at pages:
215-217 of The Practice of Medicinal Chemistry.

(Production process)

The compound of the invention can be produced by
applying various well-known synthetic methods according to
the characteristics that are based on the main skeleton or
type of substituent group of the compound. Examples of
well-known methods include those described in "ORGANIC
FUNCTIONAL GROUP PREPARATIONS'T, 2nd edition, ACADEMIC PRESS,
INC., 1989 or "Comprehensive Organic Transformations™, VCH
Publishers Inc., 18889,

In such case, depending on the type of functiconal
group, it may be effective in terms of production
technigues to protect the functional group with an

.

appropriate protecting group during a raw material to
intermediate step or to substitute the functional group

with a group which can be easily converted.
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Examples of functiconal greups include an aminoe group,
a hydroxy group, and a carboxy group, etc., and protecting
groups therefor include those described in "Protective
groups in Organic Synthesis”, written by T. W. Greene and
P.G. Wuts, 3™ edition, (1899). Depending on the reaction
conditions, they c¢an be appropriately selected and used.
According to these methods, the protecting group is
introduced, the reaction i1s carried out, and if necessary,
the protecting group is removed or converted to a desired
group to obtain a desired compound.

Further, a prodrug of the compound of the invention
can be produced by introducing a certain group during a raw
materizal to intermediate step, in the same way as the
protecting group described above, or by carrying out the
reaction using the obtained compound cf the invention. The
reaction can be carried out by applyving methods well known
to a person skilled in the art based on typical
esterification, amidation, dehydration, or hydrogenation,
etc.

Hereinbelow, processes for prceduction of the
compounds of the invention will be explained. However, the
production process is not limited to the following
processes.

Process A 1s a method to produce the compcocund (a-7).

Process A

rgole]
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[0020]

fin the formula, R', Ar, and n have the same meanings
as above and PGa represents a protecting group for an amino
group. ]

Step A-1:

This step is a condensation reaction between
carboxylic acid and hydroxylamine, i.e., a step of
producing the compound (a-2) from the compound {a-1j.

Step A-2:

This step is a step of producing the compound (a-3),
i.e., a kstone, by reacting the compound (a-2) with a
Grignard reagent. Step A-3 15 a step of reducing the
compound (a~3) to obtain the_compound {a—4).

Step A-1 to Step A~3 are performed according to the
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method described in Heteroatom Chemistry 2003, 14, 603-606

by Zhou et al.

ot

Step A-4 to Step A-6 are steps of producing the
compound {(a-7) from the compound (a—4). Barton-~McCombie
reaction included in Step A-4 and Step A-5 are performed
according to the method described in J. Org. Chem. 1986, 51,
5294-529% by Mulzer et al.

Step A-6 is performed by deprotecting the protecting
group according to the method described in Protective
groups in Organic Synthesis (3™ edition, 19%9).

Further, the compound (a-7) can be alsc synthesized
according to Process B.

Procegs B

(0021}
0. Ph
P-pn
Q hosphorylation Oy 0
\\\;/OH phospnary \\;,,_«O ArMgBr
PGa. 3 > PGa. 3 -
Step B-1 Step B-Z
(47" R? . (37 R
(b-1) (b-2}
Q - Ar
N A Benzylation F
PGa. - . PG
("R
. (8‘3) (3_6)
Deprotection —~Ar
Step B-4 HT}\\
(Sm R
(a-7)

[0022]
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fin the formula, R', BAr, n, and PGa have the same
meanings as above, and Ph represents a phenvyl group.]

Step B-1:

This step is a step of producing the compound (b-Z)
by phosphoesterification of the compound (b-1).

Step B-2:

This step is a step of producing the compound (a-3)
by using a Grignard reagent, similar to Step A-2 described
above.

Step B-3:

This step i1s a step of producing the compound (a-6)
by carrying out benzylation of the ketone of the compound
{a-3).

Step B-4:

This step is performed by deprotecting the protecting
group according to the method described in Protective
groups in Organic Synthesis (3™ edition, 1999), similar to
Step A-6 described above.

Step B-1 to Step B-4 are performed according to the
methods described in the reaction example shown at page 16
of WO 2004/106285 and Bicorg. Med. Chem. Lett. 2005, 15,
1225-1228 by Yang et al.

Process C iz a method to produce the compound {(c-10;
of the invention.

Process C

[(00Z23]
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OH /O‘N/ R® Ceduct
Amidation 3 eduction
Rz—ﬁfﬁf]/k§° O R245f§§f/k§° il RzgikaT/kbO
N TR, R
X step C-1 S Step C-2 \z\’u Step -3
{c-1) (c-2) (-3)
o)

0
R2{ S /L OH (c-5) RZML_A\\J/LO/\% (e-7) Rz.f\i/]\o/'\(é
i o
%KU Step C-4 S step c-5 X
(c-4) {c-6} /
(Im
o .
opge ¥
:/Ar
HN
) R3 —Ar
(57 RY R? ;_,-Ar Deprofection H
(8-7) (\\/Lo N ~ , a_(\\w)\o N
R 5 R0, OH (Sp~g!
Step C-6 ¢ OH (\W R Step C-7 e R
I ) )
O m (m
o o
opge (9 OH 1)
[0D24]

[in the formula, R, R®, Ar, m, and n have the same

meanings as above, R* has the same meaning as R%® or R

above, PGc represents a protecting group for a carboxy

group, and 1} and 1° represent a leaving group for the
subgtitution reaction.]
Step C-1:

This step i1s & step of producing the compound (c-2)

using the compound {(c-1), i.e., substituted benzoic acid,

and N,O0-dimethylhydroxylamine hydrochloride salt, and it is

performed according to the method described in Tetrahedron

1996, 55, 13159-13170 by Kunishima et. al.

Step C-2:
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This step can be performed in the same manner as Step
A-2 above, and 1t i1s a step of producing the compound (c-3)
from the compound (c-2). Further, after cobtaining the
compound (c~4) by reducing the compound (c~3} in Step C-3,
the compound (c-6) is produced by reacting the compound (c-
4y and the compound (c-5) in Step C-4.

Step C-2 to Step C-4 are performed according to the
reaction example shown at page 40 of WO 02/1425%9. More
specifically, Step C-2 is performed according to Step 2 of
Example 23 that is described at page 40 of WO 02/14259.
Step C-3 is performed according to Step 1 of Example Z1
that is described at pags 66 of WO 02/14259. Step C-4 is
perfdrmed according to Step 2 of Example 1 that is
described at page 50 of WO 02/14258.

Step C-5 to Step C-7 are steps of producing the
compound (c~10) from the compound (c-6) by using the

compounds (c-7) and {a-7), and it is performed according to

04/106280. More specifically, Step C-5 is performed
according to Step 2 of Example 1 that is described at page
67 of WO 04/106280. Step C-6 is performed based on Step 4
of Example 1 that is described at page 68 of WO 04/106280.
Step C-7 is performed according to Step 5 of Example 1 that
is described at page 68 of WO 04/106280.

Process D 1s a method to produce the compound (d-2)
of the invention.

Process D
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OH (d-2)

1002673

[in the formula, R;, RZ, R3, Ar, m, n, and PGc have
the same meanings as above.]

Step D-1:

This step is a sfep of producing the compcund (d-1)
hy xeducihg the compound (cﬁ9),_and it is performed
according to of Example 2 that is described at page 16 of
WO 2005/077886.

Step D-2:

This step is a step of producing the compound (d-2)
by hydrolyzing the compound (d-1), and it is performed in
the same manner as Step C-7 akove.

Process E is a method to produce the compound (e-2).

Process E
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[0027]
—Ar —Ar
HN/:l Step E~1 HN/E&
( o ( OH
{e-1) PGh (e2)
[G0zZ8]

[in the formula, Ar . has The same meanings as above
and PGh represents a protecting group for a hydroxy group. ]

Step E-1:

This step 1s a step of producing the compound (e-2)
by deprotecting the protecting group for the hydroxy group
of the compound {e-l1) by a normal process.

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

Process F

[00239)]
R3 R3 R3
/& Deprotection Alkyiation i
LTy
kwxi1 Step F-1 k\§i1 Step F-2 kéxﬂ
{-13 (f-2) {c-3)
[00306)

[in the formula, R®, L', and PGh have the same
meanings as above and R® represents a C1-C6 alkyl group or
a halogeno C1-C6 alkyl group.]

Step F-1:

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

by deprotecting the protecting group for the hydroxy group

of the compound (f-1).
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Step F-2:

This step 1s a step of producling the compound (c-3)°
by reacting the hydroxy group of the compound (£-2) with an
alkylating reagent.

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

Process G

(0031}
OPGc
Rsz_/\TX CO‘ Pdcat Rz_‘m‘y&o
kéx Step G-1 ¢ Step G-4
NH, NH,
g (G-2)
OPGe OH
Rz_ﬁfﬁfj’/gbo Deprotection - ﬁ,ﬁkﬁ//kbo
! - ) e -,
X step -3 ¢
L L
(g-3) - e
(00321

iin the formula, B, 1L}, and PGc have the same
meanings as above. ]

Step G-1:

This step is a step cof producing the compound (g-2)
by carrying out a CO insertion reaction of the compcound {g-
1} in the presence of a palladium catalyst.

Step G-Z:

This step is a step of producing the compound (g-3)
by ceonverting the amino group of the compound (g-2) to a

leaving group.

This step iz a step of producing the compound {(c-1)
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by deprotecting the protecting group for the carboxy group
of the compound (g-3). |

Process H 1s a method to produce the compound {(c-3)'",
which is a production intermediate cof the compound of the
invention.

Frocess H

[0033]
n-Bu;Sn~ TOEt
Wﬁﬁ} Pd cat _WiﬁA% R S0
F o . ) = l\// o : » Q\//
KQR Step H-1 k\ Step H-2 >\
NH, NH, Lt
(h-1) (h-2) (c-3)"
[0034]

lin the formula, R?, 1.}, and PGc have the same

meanings as above and ¥ represents a halogen group.]

Step H-1:

Thig step is a =ztep of preducing the compound (h-2)
by reacting the compound (h-1) with an organo tin compound
in the presence of a palladium catalyst.

Step H-Z:

This step is a step of producing the compound (c-~3)'!
by carrying out the same reaction as Step G-2Z above.

Process I 1z a method to produce the compound (¢c-3},
which i3 a production intermediate of the compound of the
invention.

Process I

[0035]
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OH H
; Reduction Oxidation
RENO Rzﬁf—ﬁ/\OH RZNO
¢ step I-1 RN Step I-2 ¢
L.1 p L‘l L1
(1) {i-1) (-2)
3 R3
RMgBr . ! Onidation MO
Rsz;’_ OH ) Rz__i;__ J
Step I-3 S, step 1-4 w3

[0036]

{c-3)

[in the formula, R7, R?, and L' nave the same meanings

as above. ]
Step I-1:

This step is a step of producing

by reducing the carboxy group of the compound (c-1}.

Step I-2:
This step is a step of producing
by oxidizing the hydroxy group of the
aldehyde.

Step I-32:

This step is a step of producing

by reacting the compound (i-2) with a
Step I-4:
This step is a step of producing

by oxidizing the hydroxy group of the
ketone,

Process J is a method to produce
which is a production intermediate of

invention.

the compound {(i-1)
the compcound (1-2)
compound (i-1}) to an
the compound (1-3)

Grignard reagent.

the compound {c-3)
conmpound (i-3) to a
the compound (c-4)7,

the compouna cof the



Process J

[00z27]
H
Et.Zn, cat
R ’ > R2-L ] OH
KQX Step J-1 ‘\JK
L? Lt
(i-2) (c-4)
f0038]

! have the same meanings as

fin ths formula, R* and L
above . |

Step J-1l:

This step 1s a step of producing the compound (c-4)"
by reacting the aldehyde group of the compound (i1-2Z) with
an organc zinc reagent.

Process K is a method to produce the compound (d-1},
which 1s a production intermediate of the compound of the

invention.

Process K

[003%]
Ar
N
R3 ] (L)ﬂ}\ Rt R3 - Ar
0™ OGO e e
| > i - h
Step X-1 2 Step K-2 e OH (4R
I (3m (Y m
OPG -0 o
e OPGE 4 4, OPGe (41

[in the formula, R*, RY, R’, Ar, PGc, m, and n have
the same meanings as above.]
Step K-1:

This step is a method cof producing the compound (k-1)
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by reducing the compound {(c-8) in the same manner as Step
D-1 described above.

Step K-2:

This step is a method of producing the compound (d-1;
by reacting the compound (k-1} and the compound {a-7) in
the same manner as Step C-% describsd zbhove.

Process L 1s a method to produce the compound (1-4)

of the invention.

-

Process L

[0041]
:_/ Ar
R3 /\M E. R3 Hr{}ﬂ:}\_
m PG { ;1
Rhgfﬁ/LD/‘xﬂ (-1) RIS o/\<% (@7)
T L
\3{1 Step L-1 X Step L-2
(c-5) 4
O
E\
PG (-2)
R A R —Ar
Rz_(\\g)\o/\/\n/r\ pe-fL 7T O N
Kei OH (™R Step L-3 Lo OH (47 g
4 4
O O
E E
PG (3 LA ()
10042

[in the formula, RY, rR?, R®, Rr, 1%, m, and n have the

same meanings as above, E represents a carboxy group or &
group equivalent to a carboxy group, and PG represents a
protecting group for a carboxy group or & group eqguivalent
TO a carboxy group. ]

Step L-1:

This step 1s a step of producing the compound (1-2)
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by reacting the compound (c-6) and the compound (1-1), and
it can be performed by the same method as Step C-5
described above.

Step L-Z:

This step is a step of producing the compound (1-3)
by reacting the compcund (1-2) and the compound (a-7), and
it can be performed by the same method as Step C-6
described above.

Step L-3:

This step is a step of producing the compound (1-4)
by deprotecting th@_protecting group of the compound {1-3),
and it can be performed by the same method as Step C-7
described above.

Process M 1is & method to produce the compound {(m-Z)
of the invention.

Process M

100437
RrE ‘,—Ar :,’qi —Ar
/\\/“\ - e o~y
Rz /\YLO x Rz““‘“(' i /\r N v}
K\) OH (\7W’/ R Step M-1 I\/,’) OH (\)TT/ X
/
{3 {m
E E, {m-1) Ar
PG ~ PG &
{-3)
— W>R2/A?/L OH g;l,
Step M-2 \§ R
\,
i (m-2)
[0044)]
[in the formula, R@, RZ, RE, Ar, m, n, E, and PG have

the same meanings as above.

Step M-1
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This step i1s a step ¢of producing the compound {m-1)
from the compound (1-3), and it can be performed according
to the same method as Step D-1.

Step M-2:

This step i1s a step of producing the compound (m-2)
from the compound (m~1), and 1t can be performed according
to the same method as Step D-Z.

Process N is a method to produce the compound (n-4),
which is a producticon intermediate of the compound of the
invention.

Process N

[0045]
—~Ar 13 ~Ar

2. T/L Protection LﬁQ“/LD/\T/\WAB Alkyl-x

: OH L)r/ 1 K,/J o L}nf/\ 1
\2 R' Step N-1 # pen® ! R Step N-2
(Qm

#-J\/LU/W/\§i> (aﬁ/k
i T .
TR Ak R /i . (L)?;\ y

m tep N-3
Alkyl (Jm Alkyl
o] Alkyl
QPGe (n 2) O
OPGe (n_s)
R® - Ar
Deprotection r2 “@/LO/E;\:\: ;i ;
Step N-4 :>
(Qm_ Atkyl
0t2<Amw
OPGe (n—d)
[004e]

rin the formula, RY, R?, R®, Ar, m, n, PGc, PGh, and X
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have the same meanings as above, and Alkyl represents a Cl-
Cé alkvl group.)

Step N-1:

This step is a step of producing the compound (n-1)
by protecting the secoﬁdary hydroxy group of the compound
{(d-1).

Step N-2 and Step N-3:

This step is a step for stepwise alkylation of the
compound (n-1), i.e., a step to produce the compound (n-3).

Step N-4:

This step is a step of producing the compound (n-4)
by deprotecting the protecting group for the secondary
hydroxy group of the compound (n-3).

Process O 18 a method to produce the compound [o-5),
which is a production intermediate of the compound of the
invention.

Process O

o
<>
1
~J



_/Ar
HN
R €l;;2‘a1 R3 _Ar
I
¢ Step 0-1 X OH  (5r "R
L‘i L1
{c-6) {o-1)
Rg - Ar R3 :/AI'

= n-Buasn/k H

2l /\[/\N — e RP
R L‘X o (L}YT}\R1 Step 0-3 K’fﬁ th/O (L)?\:/\\R’E
/

i P RS
e X pen® (7R Step ©-5
Step 0-4
(04}
OH OR?
o] {0-5)
[(0048]

[in the formula, Rl, RZ, R3, Ar, m, n, and PGh have
the same meanings as above.]

Step 0-1:

This step ig a method of producing the compeund (o-1)
by reacting the compound (c-6) and the compound {a-7), and
it can be performed according to the same method as Step C-
6.

Step C-2:

This step is a method of producing the compound (o-~2)
by protecting the secondary hydroxy group of the compound
(o~1), and it can be performed according to the same method
as Step N-1.

Step 0-3:
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This step is a step of préducing the compound (o-3)
by reacting the compound {o-2) with an organo tin compound
in the presence of a palladium catalyst.

Step O0-4:

This step is a step of producing the compound (o—4)
via intreduction of a primary hydroxy group by carrying out
a hydroboration-oxidation reaction of the compound {o=3).

Step O-5:

This step is a step of producing the compound (0-5}
via introduction of a carboxy group by carrying out an
etherification reaction of the primary hydroxzy group of the
compound (o-4} .

The compound of the invention produced according to
the methods described above can be isclated or purified
according to well-known methods, for example, extraction,
precipitation, distillation, chromatography, fractional
recrystallization, and recrystallization, etc.

Further, when the compound having Formula (I} of the
invention or an intermediate during the production process
hag a chiral carbon, optical isomers are present. The
optical isomers can be isolated and purified into
individual iscmers according to general methods like
fractional recrystallization (salt resolution) which
involves recrystallization with an appropriate salt or
column chromatography, etc. Examples of literature for
referring to methods of resolving optical isomers from

racemates include "Enantiomers, Racemates and Resocluticon,
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John Wiley And Sons, Inc."” by J. Jacgues, etc.

When the compound or pharmaceutically acceptable salt
therecf of the invention 1s administered to a mammal {in
particular, a human), oral or parenteral administration can
be used, elther systemically or topically.

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

Examples of forms of orally administered
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 disintégrant, a lubricant, a swelling ageni, a swelling
aid, a ceating agent, a plasticizer, a stabllizer, a
preservative, an anti-oxidant, a coloring agent, a
dissolving aid, a suspending agent, an emulsifying agent, a
sweetening agent, a preserving agent, a buffering agent, a
diluting agent, and a wetting agent, etc which are normally
used as additives.

Examples of parenteral pharmaceutical compositions
include an injection solution, an ointment, a gel, a cream,
a wet agent, & patch, a propellant agent, an inhaling agent,

a spraying agent, an eye drop, & nasal drop, a suppository,
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etc. Preparation of the pharmaceuticals in such forms can
be carried out according to typical methods, 1f necessary,
using an additive that is appropriately selected from a
stabilizer, a preservative, a dissclving 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 iscotonicity 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 (1) 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 kg) in terms of the compound having
Formula (I}, or continuous intravenous administration
within the range of 1 hour to 24 hours per day is
preferable.

Further, if necessary, the pharmaceutical composition
of the invention can be used in combination withother
effective components within a range which does not impair

the effect of the invention.
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The invention includes a method of preventing and/or
treating the disorders described above which is
characterized in that the compound of the invention or a
pharmaceutically acceptable salt thereof is administered.

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

Formulation example 1 (powders)

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

Formulation example 2 (granules)

5 g of the compound of the invention, 86> g of
lactose, and 100 g of low-substituted hydroxypropyl
cellulose are mixed, added with 300 g of 10% agueous
solution of hydroxypropyl cellulcse, 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 cobtain tablets.

{(Test example 1)

Evaluation of inhibitory activity on calcium-sensing

receptor (CaSR) using intracellular calcium increase as an
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indicator

By using CHO cells which have been transformed to
stably express a human calcium-sensing receptor (CaSR)
(CHO/hCaSRy, CaSR antagonist activity was evaluated while
the degree of inhibition of intracellular calcium increase
by a test compound induced by increasing extracellular
calcium concentration is taken as an indicator.

The preparation which i1s prepared by adding CHO/hCaSR
to F12 medium (manufactured by Invitrogen) containing 10%
fetal bovine serum to have 2x10° cells/mL was applied to a
384-well in an amount of 50 plL/well, and then incubated
overnight in a COp incubatcr. The culture supernatant was
completely 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 Mclecular Devices),
i.e., a fluorescent intracellular calcium indicator, was
added theretc in an amount of 25 ul/well, and the mixture

was maintained for 1 hour in a C0, incubatcor. Meanwhile,

!,..

Calcium 3 was prepared according to the protocol enclosed
in FLIPR Calcium 3 Assay Kit {(manufactured by Moclecular
Devices). After maintaining it for 1 hour, a solution in
which the test compound is prepared to have 2.1 to Q0,0CO
nM (final concentration of 1.05 te 10,000 nM) by an assay
Luffer was added thereto in an amount of 25 pl/well, and
maintained for 1% minutes in a CO; incubator. Then, *the
Call, solution prepared to have 8.1 nM (final concentration

of 2.7 nM) by using the assay buffer was added in an amount
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of 25 ulL/well, and the resulting intracellular Ca increase
(i.e., flucrescence intensity) was measured over time using
a fluorescence imaging plate reader (FLIPR, manufacfured by
Molecular Devices). From the data obtained, the difference
betwean the fluorescence intensity before the addition of
CaCl; solution and the maximum fluorescence intensity after
the additicn of CaCl,; solution was calculated, and the 50%
inhibition concentration (ICsg) of the test compound was
obtained.

Accerding to the present test, the compounds shown in
Examples 1, 2, 3, 4, 6, 8, &, 13, 14, 1>, 18, 19, 20, 21,
22, 23, 26, 27, 2%, 30, 31, 32, 33, 34, 38, 329, 42, 43, 44,
45, 46, 47, 48, 49, 53, 54, 55, 57, 58, &0, 61, 62, 63, 64,
&5, €9, 70, 71, 72, 73, 74, 75, Te, 77, 78, 7%, 80, B1, 83,
84, 88, 89, 90, 91, %2, 93, @4, 985, 9¢, 87, 98, 99, 100,
101, 102, 103, 104, 105, 106, 107, 108, 109, 110, 111, 11z,

113, 114, 115, 1le, 117, 1l1&, 11%, 120, 121, 122, 123, 124,

162, 163, 164, 165, l1lee, 167, 1le8, 168, 170, 171, 172, 173,
174, 17%, 176, 177, and 178 exhibited an inhibitory
activity ICsy of 1.6 pg/mL or less.

{(Test example 2)

Evaluation of PTH secreticn promoting activity in a

A 10 to lé-week old female F344 rat (Charles River
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Japan, Inc.) fasted overnight was anesthetized using ether,
and blood serum before the administration was prepared by
drawing blood from the Jugular vein of the animal.
Subsequently, the test compound was orally administered at
a dose of 3 mg/5 mL/kg using a solvent (0.5% aguecus 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
serum PTH concentration was measured using rat Intact PTH
FLTSA kit (manufactured by Immutopics, Inc.).

According to the present test, the compounds shown in
Examples 2, 3, 4, 6, 8, 9, 13, 14, 15, 18, 19, 21, 22, 23,
26, 27, 2%, 34, 43, 44, 45, 46, 47, 53, 54, 55, 57, 63, 64,
65, 69, 78, 80, 84, BS, %0, 91, 92, 93, 95, %o, &7, 100,

114, 115, 116, 118, 118, 1206, 126, 127, 128, 125, 130, 132,

—

133, 136, 144, 145, 149, 150, 152, 156, 159, 162, 163, 165,

et

7

=

166, 187, 168, 168, , 173, 174, 176, and 177 increased

[a)

the blood serum PTH concentration from 100 pg/mL or less at
0 minute to 400 pg/ml or more at 5 minutes to 15 minutes,
and after 240 minutes it reduced the concentraticn to 150
pg/mL or less.

[00489]

[Tabkle 1]

2locod Serum PTH (1-84) Concentration (pg/mL)

Test |

After 5 [After 15 After 30

compound ¢ 0 minute

]minutes ]minutes minutes
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™

Fxample 9

87.94+25.5

117.2432.4

476.5+99.7

235.6+09.

1

Fxample 14 | 53.3%£4.4

429.0+£111.0

198.2+61.

0

[0050]
[Table 2]

Blood Serum PTH (1-84) Concentration (pg/mL)
Test

Lfter 60 After 120 After 240
compound

minutes minutes minutes
Example 9 49.1+16. 33.6+5.1 117.2+27.7
Example 14 | 41.8+5.,8 42.0x8.5 64.2+6.3

(00517

Mean + S.D., n = 3

EXAMPLES
(00521

Example 1

(PEY=3={2-[{1R)=1-{{{2R}-3-1(25)-2-{(3-Fluoro-4-
methylbenzyl)pyrrolidin-1l-yl]-Z2-
hydrexypropylloxy)ethyllphenyllprop-Z-encic acid

{la) Tert-butyl (28)-Z-(3-flucro-4-
methylbenzoyl)pyrrolidine~l-carboxylate

To a soluticon of tert-butyl (Z25)-2-
[methoxy (methyl) carbamoyllipyrrolidine-l-carbozxylate (2.35 g,
. 9,10 mmol) in tetrahydrofuran (10 ml), 0.5 M sclution of
bromo (3-fluoro~4-methylphenyl)magnesium in tetrahydrofuran

(20 mL, 10 mmol) was added dropwise under an argon
: g
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atmosphere and ice cooling. Upon the completion of the
dropwise addition, the mixture was stirred for 16 hours at
room temperature, and then added with saturated aquecus
clitrate solution (40 mL). The mixture obtained was
extracted with ethyl acetate (30 mL x 3) and the organic
layers were conbined, washed with saturated brine, and
dried over anhydrcus scodium sulfate. The sclvent was
distilled off under reduced pressure. The residus was
purified by silica gel chromatography (n-hexane/ethyl
acetate = 6/4) to give the title compound as a brown olly
substance (1.35 g, vield 48%).

(1b) Tert-butyl (23)-2-[{(3-fluoro-4-
methylphenyl) (hydroxy)methyl]pyrrolidine-l-carboxylate

To a solution of tert-butyl {23)-Z-{3-fluoro-4-
methylbenzoyl)pyrrolidine~l~carboxylate (1.35 g, 4.38 mmol},
which had been cbtalned in Example 1 (la), in msthancl (5
ml}, sodium borohydride (0.20 g, 5.23 mmol) was added under
ice cooling, and stirred at room temperature for (.5 hours.
Water (20 ml) was added to the reazction solution, which was
then extracted with ethyl acetate (20 mL x 3). After that,
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 chromatography (n-
hexane/ethyl acetate = 3/1) to give the title compound as
an orange oily substance (1.30 g, yield 96%).

(le) Tert-butyl (28)-2-{ (3-flucro-4-
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methylphenyl) [ (IH-imidazol-1-yl
carbonothiovl)oxylmethyllpyrrolidine-l-carboxylate
Tert-butyl (28)-2-[(3-fluorc-4-
methylphenyl) (hydroxy)methyl]lpyrrolidine-l-carboxylate
(1.30 g, 4.19 mmol), which had been obtained in Example
1{ip), 1,1'-thiccarbonyidiimidazole (1.12 g, 6.28 mmol),
and 4-(dimethylamino)pyridine (0.05> g, 0.42 mmol) were
dissolved in tetrahydrofuran (8.4 ml) and stirred with
heating under refiux for 16 hours. The reaction solution
was cooled to room temperature. Water (20 ml) was added fto
the reaction solution, which was then extracted with ethyl
acetate (20 mi x 3). After that, the corganic lavyers were
combined, washed with saturated brine, and drisd over
anhydrous sodium sulfate. The solvent was distilled off
under reduced pressure. The residue was purifisd by siiica
gel column chromatography (n~hexane/ethyl acetate = 2/1) to
give the title compound as a yellow wax like substance

47%5 .

L

{0.83 g, yiel

(1d) Tert-butvyl (23)-Z2-(3-fluorc-4-
methylbenzyl)pyrrolidine-l-carboxyvliate

Tert-butyl (28)-2-{ (3-flucrc—-4-methylphenyl) [ (1H~-
imidazol-1-vyl carbonothioylioxyimethyllpyvrrolidine~1-
carboxylate (0.83 g, 1.9%8 mmol), which had been obtained in
Example 1({lc), and a sclution of tributyl tin hydride (1.73
g, 5.94 mmol) and 2,2'-azobis{iscbutyronitrile) (0.07 g,

0.40 mmol) in toluene (4 ml) were stirred with heating

under reflux for 6 hours. The reaction solution was cooled



to room temperature. Water (20 ml) was added to the
reaction sclution, which was then extracted with ethyl
acetate (20 mL x 3. After that, 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 (n-—hexane/ethyl acetate = 4/1) to
give the title compound as a colorless oily substance (0.33
g, vield 57%;.

(ie) (28y-2-{3-Flucro~4~methylibenzylipyrrolidine

A solution of tert-butyl (28)-2-{({3-fluoro-4-
methylbenzyl)pyrrolidine-l-carboxylate (0.95 g, 3.24 mmol),
which had been obtained in Example 1(1d), in methylene
chloride (9 mL) was added with triflucrcacetic acid (2.40
mlL, 32.3 mmel), and stirred at room temperature for Z hours.
The reaction solution was concentrated under reduced
pressure. The residue was added with saturated aqueous
sodium hydrogen carbonate sclution (20 ml) and extracted
with methylene chloride (20 mL x 3). After that, the
organic layers were dried over sodium sulfate. The solvent
was distilled off under reduced pressure to give the title
compound as a yellow oily substance (.44 g, yield 71%).

{(1£f) Methyl (ZE)~3~{2-[(1R}-1-({(2R)-3-[(23)~2~ (3~
flucro-4-methylbenzyl)pyrrolidin-1-yl]-2-
hydroxypropylloxy)ethyllphenyllprop-Z-enoate

A mixture of methyl (ZE)-3-(2-{{1R)-1-[(2R}~oxiran—-2-

yl methoexylethyliphenyl)prop~Z-enoate (237 mg, 0.50 mmol)
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described in WO 2004/106280, (28)-Z-{3-fluoro—-4-
methylbenzyl)pyrrolidine (167 mg, 0.86 mmol), which had
been obtained in Example 1(le), and lithium perchlorate (55
mg, 0.52 mmol) in toluene (9 mL) was stirred at room
temperature for 16 hours. Water (10 mlL) 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 dried over
anhydrous magnesium sulfate. The solvent was distilled off
under reduced pressure. The residue was purified by silica
gel column chromatography (ethyl acetate) to give the title
compound as a yellow oily substance (238 mg, y;eld ol%).

(1g) (2B)=-3-{2-[ (1R} ~-1-({(2R)-3~[(28)-2-(3-Fluoro-4-
methylbenzyl)pyrrolidin-1-yl]-2-
hydroxyoropyl}oxy)ethyl]phenyllprop-Z-encic acid

2 N agueous sodium hydroxide solution (0.36 mL, 0.72
mmol) was added to a sclution of methyl (2E)-3-{Z2-[(1R)-1~-
({ (2R} -3-[{28)-2~{3~flucro-4-methylbenzyl)pyrrolidin-1-yl]-
2-hydroxypropylloxy)ethyllphenyllprop-Z-encate (111 mg,
0.24 mmol), which had been cbtained in Example 1{1f), in
mixture of tetrahydrofuran (0.72 ml) and methanol (0.72Z ml),
and stirred at room temperature for 16 hours. The reaction
solution was concentrated under reduced pressure. The
residue was added with water (10 ml), subseguently with 1 N
agueous hydrogen chloride sclution (0.72 nl), and extracted
ith ethyl acetate (10 mL x 2}. After that, the organic

layers were combined, washed with saturated brine, and then



dried over anhydrous magnesium sulfate. The sclvent was
distilled off under reduced pressure to give the title

compound as a white amorphous substance (71 mg, yield &7%).

Example 2

3-{Z2-[(IR)-1-{{{2R)~3-[(28)-2-{(3-Fluoro-4-
methylbenzyl)pyrrolidin-1-yl]-2-
hydroxypropylloxy)ethyllphenyl}propancic acid

(2a) Methyl 3-{2-[(IR)-1-({(2R)-3-[(28)-Z-{3~fluoro-
4-methylbenzyl)pyrrolidin-l-yl]-2~-
hydroxypropylloxy)ethyl]lphenyllpropancate

A solution of methyl (2B)-3-{2-[(1R)-1-({(2R)-3~-

[ (28} -2~ (3-fluoro-4-methylbenzyl)pyrrolidin-1-yl]-2-
hydroxypropylloxy)ethyllphenyl}iprop-2-encate (127 mg, .20
mmol), which had been obtained in Example 1(1f), in ethanol
(2.8 mL) was added with 10% palladium-carbon (wet, 50 wtk,
63 mg), and hydrogenated under atmospheric pressure for 3
hours. The reaction sclution was filtered through Celite
and washed with ethancl. The solvent was distilled off
under reduced pressure to give the title compound as a
colorless oily substance (115 mg, yield 90%).

(2by 3-{2-[({1IR}=-1-({(2R)-3-[(258})-2-(3-Fluoro—-4-
methylbenzyl)pyrrolidin-1-ylj-2-
hydroxypropylloxy)ethyl]lphenylijpropanoic acid

By using methyl 3-{2-[(1R)-1-({(2R)-3-[(28) -2~ (3~
fluoro-4-methylbenzyl)pyrrolidin-iI-yl]j-2-

hydroxypropylloxy)ethyllphenyl}propancate which had been
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obtained in Example 2(2a), the reaction was carried out in
the same manner as the method described in Example 1{lg) to
give the title compound as a yellow amorphous substance

(yield 68%).

Example 3

3-{2~[{1R)~1-({(2R)-3-[(28)-2-(3-Fluoro-4-
methylbenzyl)pyrrolidin-1-yl]-2-hydroxypropylloxy)ethyll-6-
methylphenyllpropanoic acid

{3a} (1lR)-1-(2-Bromo-3-methylphenyl)ethancl {(+)-B-
chlorodiiscopinocampheylborane (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 U.S.
Patent Application Publication No. 2007/167506 Al in
tetrahydrofuran (50 mL}, and stirred for 18 hours. The
reaction solution was added with diethanolamine (6.38 g,
60.8 mmol), cooled to room temperature, and stirred at room
temperature for 3 hours. The reacticn solution was
concentrated under reduced pressure and added with n-hexane
(100 mL). The precipitated solids were filtered off and
the solvent wasg 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 white solid (4.30 g, vield 99%, 95.6%ee).

(3b) (2R} -2-{[(1R)~1-(Z2-Bromo-3-

methylphenyl)ethoxy]methyljoxirane



(1IR)-1- (Z-bromo=3-methylphenyl)ethancol (2.00 g, 9.30
mmol) obtained in Example 3{3a) and (R)-glycidyl 3-
nitrobenzene sulfonic acid (3.13 g, 12.1 mmod) were
dissolved in N,N-dimethyl formamide (45 ml}, added with
sodium hydride (608 mg, content 55%, 14.0 mmol), and
stirred at room temperaturse 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
residue was purified by silica gel column chromatography
{(n-hexane/ethyl acetate = 4/1) to give the title compound
as a colorless oily substance (1.51 g, yield 60%).

(3cy Ethyl (2E)-3-(Z2~methyl-6-{ (1R)-1-[{2R)-ocxiran-2-
vyl methoxylethyllphenyl)prop-2-encate

(PRY-2-{ [ (1IR)-1-(2~Bromo-3~
methylphenyl)ethoxyimethylloxirane {1505 mg, 5.57 mmol),
which had been obtained in Example 3(3b), ethyl prop~2-
encate (%10 plL, 8.36 mmol), palladium acetate (II) (1Z26 mg,
0.56 mmol), tris{Z-methylphenvyl)phosphine (170 mg, 0.56
mmel), and potassium carbonate (1537 mg, 11.1 mmol) were
suspended in a mixed solvent (27.5 mL) of propionitrile-
water (2 : 1),_and stirred with heating under reflux for &
hours. The reaction solution was coocled to room
temperature, filtered by using Millicup-LH, and washed with
ethyl acetate. The crganic layver was washed with water and

saturated brine, and then dried over anhydrous magnesium
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sulfate. Afﬁex 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 yvellow olly substance
(1025 mg, yield €3%).

(3d) Ethyl {(Z2E)-3-{2~T(1R)-1-({ (2R)~-3-[(25)-2-(3-
fluorc—4-methylbenzyl)pyrrolidin~l-y1ll-2-
hydroxypropylloxy)ethyl]-6-methylphenyliprop-2-encate

By using ethyl (ZE}-3-{Z2-methyl-6-{{(1R}-1-[(2R)-
oxiran-2-yl methoxylethyllphenyl)prop-2-encate which had
been obtained in Example 3{(3c), the reaction was carried
out in the same manner as the method described in Example
1(1f) to give the title compound as a colorless oily
substance (yield 79%).

{3} Ethyl 3-{2~[{(1R)-1-({ (2R} -3-[{28)~-2-(3-fluocro-4-
methylbenzyl)pyrrelidin-l-yl]~2-hydroxypropylloxy)ethyl]-6-
methylphenylipropancate

By using ethyl (2E)-3-{2-[{1R)}-1-({(2R)-3-[(28)-2-(3-
fluorc—-4d-methvibenzyl)pyvrrolidin-i-v1]-2-
hydroxypropyllexy)ethyli-6-methylphenyliprop-2-enocate which
had been obtained in Example 3(3d), the reaction was
carried out in the same manner as the method described in
Example 2{2a) to give the title compound as a colorless
olly substance {yield 50%;.

(3f) 3-{2-[(iR)~1-({ (2R} -3~-[{28)-2-(3~-Fluoro-4~-
methylbenzyl)pyrrolidin-l-yl]-~Z-hydroxypropylioxy)ethyl!l-6-

methylphenyllipropanolc acid
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By using ethyl 3-{2-1{IR)-1-({(2R)-3-[{23)-2-(3-
fluoro-4-methylbenzyl)pyrrolidin-1-yl1]-2-
hydroxypropylloxy)ethyl]~6-methylphenyllpropancate which
had been obtained in Example 3 (32, the reaction Wa s
carried out in the same manner as the method described in
Example 1(lg) to give the title compound as a white

amorphous substance (yield 76%).

Example 4

3-{2-[(1RY-1-({{(2R)-3-[(23)-2-(3-Fluoroc-4-
methylbenzyl)pyrrolidin-1~yl]-2-hydroxypropylioxy)ethyl]-5-
methylphenyl}propancic acid

(4a) (1R)~1-(Z-Bromo~4-methylphenyl)ethanci

By using 1= {2-bromo-4-methylphenyl)ethanone (3.47 g,
16.4 mmol) described in WO 2001/04%649, the reaction was
carried cut in the same manner as the method described in
Example 3(32a) to give the title compound as a colorless
oily substance (yield 99%, 90.3%ee).

(4b} (2R)-2-{[(1R}-1-{(Z~Bromoc=-4-
methylphenyl)ethoxyjmethylloxirane

By using (IR)~1—(Z—bromo—é-methylphenyl}ethanol which
had been cbhtained in Example 4{4a), the reaction was
carried out in the same manner as the method described in

Example 3(3b) to give the title compound as a colorless

(R

7

oo

0lly substance (yield .
(4c) Ethyl (2E)-3-(3-methyl-o-{ (1R)-1-[(2R)-oxiran-2-

vl methoxylethyllphenyl)prop-2-enocate
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By using (ZR)-2-{[(lR)-1-(Z-bromo-4-
methyliphenyl)ethoxylmethyljoxirane which had been obtained
in Example 4{4b), the reacticn was carrisd out in the same
manner as the method described in Example 3(3c) to give the
title compound as a pale yellow olly substance (yield 51%).

(4d) Bthyl (2E)-3-{2-[(IR)-1-({ (ZR)-3-[(28)-2-(3-
fluoro-4-methylibenzyl)ipyrrolidin-i-yl]-2~
hydroxypropylloxy)ethyl]-b-methylphenyllprop-Z-enoats

By using ethyl (ZE)=-3-(3~methyl-&6~{ (1R)~1-[ (2R} -
oxiran-2-yl methoxylethyliphenyl)prop-Z-enoate which had
been obtained in Example 4 (4c), the reaction was carried
out in the same manner as the method described in Example
1{1f) to give the title compound (guantitative) as a
colorless olly substance.

(de) Ethyl 3-{2-{(IR)-1-{{{2R}~3-[{258}-2-(3~flucro-4-
methylbenzyl)pyrrolidin-i-ylj-2-hydroxypropylioxylethyl]i-5-
methylphenylipropancate

By using ethyl {2E)-3-{2~[{IR)-1~{{{2R}~3~[(Z25)~2~ (3~
fluoro~-4-methylbenzyl)pyrrolidin-1-yl]-2-
hydroxypropylloxy)ethyl]-5-methylphenyl}lprop-Z-encate which
had been obtained in Example 4(4d), the reacticn was
carried out in the same manner as the method described in
Example Z{Z2a) to give The title compound as a colorless
oily substance (yield 73%).

{4F)Y 3-{2-1(IR)=1-({{2R)-3-1(28)-2-(2-Fluoro—-4-
methylbenzyl)pyrrelidin~1l-yl]-Z2-hydroxyprepylloxylethyl]-5-

methylphenyllpropancic acid
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By using ethyl 3-{2-[(1IR)~1-({(2R)-3-[(28)-2-(3-
fluoro~4—methylbenzylfpyrrolidinwl—yl]—2—
hydroxypropylloxy)ethyl]-5-methyliphenyl}propancate which
had been obtained in Example 4{4e}, the reaction was
carried out in the same manner as the method described in
Example 1({lg) to give the title compound as a white

amorphousg substance (yield 21%).

Example 5

3-{2-[{1IR) -1~ ({ (2R} =-3~-[(25) -2~ (3~Fluorc-4-
methylbenzyl)pyrrolidin-1-yl]-2-hydroxypropylloxyj}ethylj-4-
methylphenylipropanoic acid

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

By using 1-{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 3(3a) to give the title compound as & colorless
olly substance {(yield 86%, 95.4%ee).

(5b)y (2R)-2={[{1R)~1-(2-Bromo~5~
methylphenyl)ethoxyimethylloxirane

By using (1R)-1-{2-bromo-5-methylphenyl)ethanol which
had been cobtained in Example 5{5a), the reaction was
carried out in the same manner as the method described in
Example 3(3b) to give the title compound as a colorless
olly substance (yileld €6%).

(5¢) Ethyl (2E)-3-{4-methyl-2-{ (1R)~-1-{(ZR)-oxiran-2-

v1 methoxylethyllphenyl)prop—2-enoate
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By using (2R)-2-{[{(IR)-1-(2-bromo-5~
methylphenyl)ethoxy}methyl}oxirane which had been obtalined
in Example 5(5b), the reaction was carried cut in the same
manner as the method described in Example 3(3c) to give the
title compound as a pale yellow oily substance (yield 78%).

(5d) Ethyl (2E)-3-{2-[{1R}-1={{ (2R)=3~[(23)-2-(3~
fluoro-4-methylbenzyl)pyrrolidin-1-yl]-2-
hydroxypropylloxyiethyll-4-methylphenyl}prop-Z-encate

By using ethyl (2E)~3-(4-methyl-2-{(1R}-1-[{2R)~
oxiran-2-yl methoxy]ethyllphenyl)prop-2Z-encate which had
been obtained in Example 5(5c¢), the reaction was carried
out in the same manner as the method described in Example
1(1f) to give the title compound as a pale yellow oily
substance (yield 84%).

(be) Ethyl 3-{2-[(1R})-1~{{(2R)-3-[(25)-2-{3-fluoroc-4-
methylbenzyl)pyrrolidin-1-yl]-2-hydroxypropylloxy)ethyl]-4-
methylphenyl lpropancate

By using ethyl (2E)-3~-{2-[ (1R} -1-({(2R)})-3-[(28)-2-(3~
fluoro-4-methylbenzyl)pyrrolidin-1-y1]-2-
hydroxypropylloxylethylj-4-methylphenyllprop-2Z-encate whicn
had been obtained in Example 5(5d}, the reaction was
carried out in the same manner as the method described in
Example 2({(Za) to give the title compound as a colorless
oily substance (yield 92%).

(5FY 3—{2-[{(IR} =1~ ({{2R) -3-[(23})~2-(3-Fluoro-4-

‘methylbeﬁzyl}pyrrolidin—l—yl]—2—hydroxypropyl}oxy)ethyl]—4—

methyviphenvl lpropancic acid
Yt
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By using ethyl 3-{2-[(IR)-1-({(2R)-3-[(25})~2~(3-
fluoro—d-methylbenzyl)pyrrolidin-1-y1i-2-
hydroxypropylloxy)ethyli-4-methylphenyllpropancate which
had been obtained in Example 5{5e), tThe reaction was
carried out in the same manner as the method described in
Example 1(lg) to give the title compound as a white

amorphous substance (yield 92%).

Example 6

3—{2-Fluorc-6-[ (1IR) -1~ ({ (ZR)-3-[(28)-2-(3-fluocrc-4-
methylbenzyl)pyrrolidin-1-yi1]-2-
hydroxypropylloxy)ethyliphenyllpropancic acid

(6a) (1R)-1-{2-Brome-3-flucrophenyl)eaethancl

By using 1-(2-bromo-3-flucrophenyl)ethancne described
in Tetrahedron Lett. 1985, 36, 881-884, the reaction was
carried out in the same manner asg tThe method described in
Example 3(3a) to give the title compound as a colorless
oily substance (yield 99%, 926.3%ee).

{(6bh) (ZRy-2-{[(1iR)-1~(Z~Bromo-3-
fluorophenyl)ethoxy]methyloxirane

By using {(1R)-1~(Z-bromo-3-flucrophenyl)ethanol which
had been cbtained in Example 6(6a), the reaction was
carried cut in the same manner as the method described in
Example 3(3k) to give the title compound as a colorless
oily substance (yieid 55%).

(6c) Ethyl (2B)-3-(2-fluoro-&-{ (1R)-1-[(2R)-oxiran-2-

v] methoxylethyliphenyl)prop-2-encate
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By using (2R)-2-{[(1R)-1-(Z-bromo-3-
fluorophenyl)ethoxyjmethylloxirane which had been obtained
in Example 6(6b), the reaction was carried out in the same
manner as the method described in Example 3(3c) to give the
title compound as a pale vyellow oily substance (yield 85%).

(6d) Ethyl (2E)=-3~{2-fluoro-6-{ {(iR)~1-{{{2R)-32-[(28}~
Z-(3-fluorc—4-methylbenzyl)pyrrelidin-i-yl]-2-
hydroxypropylloxy)ethyllphenylliprop-2-encate

By using ethyl (2E)-3-(2-fluorc-e6-{(1R})-1-[(ZR}-
oxiran-2-yl methoxylethyllphenyl)prop-2-encate which head
been obtained in Example Hi{6c), the reaction was carried
out in the same manner as the method described in Example
1{1f) to give the title compound as a pale yellow olly
substance (yield 82%}.

(6e) Ethyl 3-{2-fluoro-6-[(1R}-1-{{{(2R)-3~-[(28)-2-(3-
fluoro-4-methylbenzylpyrrolidin-1-yl]-2Z-
hydroxypropylioxzy)ethyllphenyllpropancate

By using ethyl (2E)-3-{2-flucro-6~[(1R)-1-({(2R)-3-
[{28y-2-(3-flucro-4-methylbenzyl)pyrrolidin-1-ylj-2~
hydroxypropylioxy)ethyl]phenyllprop-2-encate which had been
obtained in Example 6{6d), the reaction was carried ocut in
the same manner as the method described in Example 2 (2a) to
give the title compound as a colorless olly substance
(vield 93%).

(6f) 3-{2-FTluoro-6-[(1R)-1-({{2R)-3-[(25)~2- (3~
fluoro-4-methylbenzyl)pyrrolidin-1l-y1]-2-

hydroxypropylloxy)ethylliphenyllpropancic acid
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By using ethvyil 3-12-fluoro-6-[ (LR)-1-({ (2R} -3-{{28) -
2-({3-fluoroc~4-methylbenzyl)pyrrolidin-1-yl]-2-
hydroxypropylloxzy)ethyllphenyllpropancate which had been
obtaired in Example 6(6e2), the reaction was carried out in
the same manner as the method described in Example 1(1g) to
give the title compound as a white amorphous substance

(yield 94%).

Example 7

3-{3-Fluoro—-6-[(1R)-1-({ (2R)-3-1{28) -2~ (3-fluoro~4~
methylbenzyl)pyrrolidin-l-yl]-2~
hydroxypropylloxyyethyllphenyllpropanocic acid

(7a) (1IR)-1-(2-Bromo-4-fluorcophenyl)ethanol

By using 1-(2-bromo-4-fluorophenyl)ethanone described
in WO 2008/025509, the reaction was carried cut in the same
manner as the method described in Example 3(3a) to give the
title compound as a colorless olly substance (yield 99%,
95, cxee) .,

(7by (ZRY-2-{[(1IR)-1=(Z2~Bromo-4-
fluorophenyl)ethoxylmethylloxirane

By using (1R}-1~{2-bromo-4-flucrophenyl)ethanol which
had been obtained in Example 7(7a), the reacticn was
carried out in the same manner as the method described in
Example 3(3b) to give the title compound as a colorless
oily substance (yield 58%).

(7c) Ethyl (2E)}-3-(3-~fluoro-6-{(1R)-1-[(ZR)-oxiran-z2-

vl methoxylethyliphenyl)prop-2-enocate
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By using (2R)-2-{[(lR)-1-{2-bromo-4-
fluorophenyl)ethoxylmethylioxirane which had been obtained
in Example 7(7b), the reaction was carried out in the same
manner as the method described in Example 3(3c) to give the
title compound as a pale vellow oilly substance (yileld 78%).

(7d) Ethyl (2E)-3-{3-fluoro-o6~[(1R)~1~({ (2R)-3-[(23)~-
2—-{3-flucro-4-methylbenzyl)pyrrolidin-1-yl}-2-
hydroxypropylloxy)ethyll-phenylliprop-Z-encate

By using ethyl (2E)-3-{3-fluoro-6-{(1lR}-1-[{2R} -
oxiran-2-yl methoxylethyl}phenyl)prop-2-encate which had
been obtained in Example 7(7c}), the reaction was carried
out in the same manner as the method described in Example
1(1f) to give the title compound as a colorless oily
substance (yield 76%).

(7e) Ethyl 3-{3-flucro-6-[(1R)-1-({(2R)-3-[(238})~-2-(3-
fluoro-4-methylbenzyl)pyrrolidin-l1-yl}i-2~
hydroxypropylioxy)ethyliphenyllpropanocate

By using ethyl (2E)-3~{3-fluoro-6-[(1R)-1-({(2R)-3-
[(28)-2-({3-fluoro—-4-methylbenzyl)pyrrolidin-1-yi]-2-
nydroxypreopylloxylethyliphenyllprop-Z-encate which had been
obtained in Example 7(7d), the reaction was carried out in
the same manner as the method described in Example Z{Za} to
give the title compound as a colorless olly substance
(vield 92%).

(7f) 3-{3-Fluoro—-6-[{(1lR)y-1-({ (2R} -23-[(Z3)-2-(3-
fluoro-4-methylbenzylipyrrolidin-i-ylj-2-

hydroxypropylloxy)ethyl]phenylipropancic acid
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By using ethyl 3-{3-fluoro-6-T{IRY-1-({ (2R} ~3~-[(23) -
02— (3~flucro-4d-methylbenzyl)pyrrolidin-l-yl]-2-
hydroxypropylloxy)ethyl]lphenyl)propancate which had been
obhtained in Example 7(7e), the reaction was carried out in
the same manner as the method described in Example lflg) to

give the title compound as a white amorphous substance

Example 8

3-{4-Fluoro-2~[{1R)-1-({ {2R)-3~1(28)-2-{3—-fluoro-4-
methylbenzyl)pyrrolidin-l-yl]-2-
hydroxypropylioxy)ethyl]phenyllpropanoic acid

(8a) (1R)-1-(2-Bromo-5-flucrophenyl)ethancl

By using 1-{(2-bromo-5-flucrophenyl)ethanone, the
reaction was carried out in the same manner as the method
deséribed in Example 3(3a) to gilve the title compound as a
colorless oily substance (yield 56%, 8L.7%ee).

(8b) (Z2R)-Z2-{[{IR}-1-(Z~Bromo-5-
fluorophenyl)ethoxylmethyl}loxirane

By using (1R)-1-(2~bromo-5~-£flucrophenyl)ethanol which
had been obtained in Example B8{8a), the reaction was
carried out in the same manner as the method described in
Example 2 (3b) to give the title compound as a colorless
oily substance (yield 77%).

(8¢c) Ethyl (2E)-3-(4-fluocro-2-{ (IR)~1-[ (2R} -oxiran-2-
y1 methoxylethyllphenyl)prop-Z-enocate

By using (2R)-2-{[(1R)-1-(2-bromo-5-
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fluorophenyl)ethoxylmethylloxirane which had been obtained
in Example 8 (8b), the reaction was carried out in the same
manner as the method described in Example 3(3c) to give the
title compeound as a pale yellow olly substance (yield 54%).

{8d) Ethyl (28)-3-{4-flucro-2-[ (iR} -1~ {{(2R)=-3-[{(25)-
2-(3-fluoro-4-methylbenzyl)pyrrolidin-1-yl]-2-
hydrexzyprepylloxylethyl]lphenyllprop-Z-enocate

By using ethyl {(2E)-3-{4-fluorc-2-{{1R})-1-[(2R)-
oxiran-2-yl methoxylethyllphenyl)prop-2-enocate which had
been obtained in Example 8(8c), the reaction was carried
cut in the same manner as the method described in Example
1({1f} to give the title compound as a pale yellow oily
substance {yield 83%).

{8e) Ethyl 3-{4-flucro-2-[{1R)-1-({(2R)-3-[(28)-2-{3~-
fluoro-4-methylbenzyl)pyrrolidin-l-yi]-2- |
hydroxypropylioxy)ethyl]lphenyllpropancate
{ (2R} -3~

P

"By using ethyl (ZE)-3-{4-fluoro-zZ-{(1lRj-1-
[{25)-2-(3-flucro-4-methylibenzylipyrrolidin-1-yili-2-
hydroxypropylloxy)ethyllphenyliprop-2-encate which had been
obtained in Example 8 (8d), the reaction was carried out in
the same manner as the method described in Example 2{Za}) to
give the title compound as a colorless olly substance
(vield 78%).

(8f) 3-{4-Fluorc-2-[(IR)-1-({ (ZR)-3-[(25)-2-(3-
fluorc-4-methylbenzyl)pyrrolidin-l1-yl]-2-
hydroxypropylloxy)ethyl]lphenyllpropancic acid

By using ethyl 3-{4-fluoro-2-1{(IR}-1-({(ZR)-3-[(28)~
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2-{3-fluoro-4-methylbenzylipyrrolidin-1-yl]-2-
hydroxypropylloxy)ethyl]lphenyllpropancate which had been
obtained in Example 8(Be), the reaction was carried cut in
the same manner as the methed described in Example 1(lg) to

give the title compound as a white solid (yleld 96%).

Example S

3-{2-[{(IR) -1~ {1 {2R) -3-{ (28} -2~ {3-Fluoro-4-
methylbenzyl)pyrrolidin~l~yll-2-hydroxypropyllioxy)ethyl]-6-
{(trifluorcomethylivhenyllpropancic acid

{9a) 1-[2-Bromo-3~{trifluoromethyl)phenyllethanone

A mixture solution of Z-bromo-3-
(trifluocromethyl)benzoic acid (2.50 g, 9.28 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~trigzin-2-yl)~4-methylmorpholinium chloride (3.78 g,
12.1 mmol) in acetonitrile {45 mlL) was stirred at room
temperature for 18 hours. The reactiocn solution was
concentrated under reduced pressure. The resuliting residue
was added with 1 N agueous hydrochloride sclution 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 dissolved in tetrahydrofuran (30
ml), added with a solution (0.83 M) of methyl magnesium
bromide in tetrahydrofuran (13.0 mi, 12.1 mmol) at -20°C,

and stirred at room temperature for 18 hours. The reaction



solution was poured over 1 N agueocus 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 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, vield 44%).

(Shy (1R)-1-[2-Bromo-3-
{trifluorométhyl)phenyl}ethanol

By using l1-[Z2-bromoc-3-
(triflucromethyl)phenyl]ethanone which had been obtained in
Example ©9(%a), the reaction was carried out in the same
manner as the methed described in Example 3({3a) to give the
title compound as a colorl@ss'oily substance (yield 99%,
87.5%ee) .

(9c) {(2R)-2-{{{(1R)=~i-[2-Bromo-3-
(trifiuvcromethyl)phenyllethoxylmethylloxirane

By using (1R)-1-[2-bkromo-3-
(trifiucromethyl)phenyllethanol which had been obtained in
Example 9(Sb), the reactiocn was carried out in the same
manner as the method described in Example 3{(3b} to give the
title compound as a colorless olly substance (yield 55%).

(9d) Ethyl (2E)-3-[2-{(1R)-1-[{2R}-oxiran-2-yl
methoxylethyli-6-{trifivoromethyl}phenyl]prop-Z-encate

By using (2R)-2-({ (1R)-1~[2-bromo-3-

(triflucromethyl)phenvl]ethoxylimethyl)oxirane which had

ot
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been obtained in Example 9(8¢), the reaction was carried
cut in the same manner as the method described in Example
3{3c) to give the title compound as a pale yellow oily
substance (vield 25%).

(9e) Ethyl (2E)-3-{2-[(1R}-1-({(2R)-3-[(28)-2-(3-
fluoro-4-methylbenzyl)pyrrolidin-l-yli-2-
hydroxyprop?l}oxy)ethyl}—6—(trifluoromethyl)phenyl}prop-2~
enoate

By using ethyl (2E)-3-{2~{(1R)-1-[ (2R} -oxiran—2-yl
methoxylethyli-6-(trifluoromethyl)phenyl]prop-Z2-encate
which had been obtained in Example 9(8d), the reaction was
carried out in the same manner as the method described in
Example 1(1f) to give the title compound as a colorless
olly substance (yield 81%).

(9f) Ethyl 3-{2-[(1R)-1-({({2R)-3-[(28)-2-{3~fluoro-4-
methylbenzyl)pyrrolidin-l-yl]-2-hydroxypropylioxy)ethyl]-6-
(trifluoromethyl)phenyl }propancate

By using ethyl (2B)-3-{2-[{1R)~1~({(2R)~-3-[(28)-2-(3-
fluoro-é-methylbenzyl)pyrrolidin-1-yl]-2-
hydroxypropylloxy)ethyl]-6~{trifluoromethyl)phenyllprop-Z-
enoate which had been obtained in Example 9(%9e), ths
reaction was carried out in the same manner as the method
described in Example 2(2z) to gilve the title compound as a
colorless oily substance (yield B8%).

(9g) 2=-{2=-[ (IR} -I-({(2R)-3-{(28) -2~ (3-Fluoro-4-
methylbenzyl)pyrrolidin-1-yll-Z-hydroxypropylloxyjethyl]-6-

(triflucromethyl)phenyllpropancic acid
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By using ethyl 3-{2-{{1R}~1-({ (2R} -3-[(28}-2-(3-
fluoro-4-methylbenzyl)pyrrolidin-1-y1l]-2-
hydroxypropylloxy)ethyl]l-6-
(trifinoromethyl)phenylipropanocate which had been cobtained
in Example S(9f), thé reaction was carried out in the same
manner as the method described in Example 1(lg) to give the

title compound as a white solid (yield 56%).

Example 10

3-{2-T{(IR)-1-{{(2R)-3-[(28)-2-(3-Fluocro—-4-
methylbenzyl)pyrrolidin-1-yll~2-hydroxypropylloxyj)ethyl]-5-
(triflucromethyl}phenylipropanoic acild

{10a) 1-{2-Bromo—4-{trifluoromethyl)phenyl]ethanone

By using Z-brome-~4-{trifluoromethyl)benzolc acid, the
reaction was carried out in the same manner as the method
described in Example 9(8a) to give the title compound as a
colerless oily substance (yield 84%) .

(10k) (1R)-1-{Z~Bromo-4-
(trifluorcomethyl)phenyllethanol

By using l~[2-bromo-4-
(triflucromethyl)phenyliethanone which had been obtained in
Example 10(10a), the reaction was carried cut in the same
manner as the method described in Example 3(3a) to give the
title compound as a colorless clly substance (yield 99%,
84, 7%ee) .

(10c) (2R} ~2-({{1R)-1-[Z2-Bromo-~4-

(triflucromethyl)phenyl]lethoxyimethyl)oxirane
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By using (1lR)-1~[Z-bromo-4-
(triflucromethyl)phenyl]ethancol which had been obtained in
Example 10(10b), the reacticon was carried out in the same
manner as the method described in Example 3(3b) to give the
title compound as a colorless oily substance (yield 70%).

(10d) Ethyl (2E)-3-[2-{ (1R)-1-[ (2R)-oxiran-2-yl
methoxylethyl}-5-{triflucromethyl)phenylliprop-Z-enocate

By using (2R)-2-{{{1R)-1-[Z~-bromo-4-
(trifluorcmethyl)phenyliethoxylmethyl)oxirane which had
heen obtained in Example 10(10c), the reaction was carried
out in the same manner as the method described in Example
3(3c) to give the title compound as a ccleoriess oily
substance (yield 83%).

(10e) Ethyl (2E)-3-{2-[(1R)~-1-({{2R)-3-[(23)-2-(3-
fluoro—4-methylbenzyl)pyvrrolidin-l-yl]~2~-
hydroxypropyliloxy)ethyl]l-5—(triflucromethyl)phenyliprop-2-
enoate

By using ethyl (2E)-3-[2-{(1R)-1-[(ZR)-oxiran-Z2-yl
methoxylethyll-5-{trifluoromethyl)phenyl]lprop-Z-enoate
which had been cbtained in Example 10(10d}, the reaction
was carried out in the same manner as the method described
in Example 1{1f) to give the titie compound as a colorless
oily substance (yield 882%).

(10f) Ethyl 3-{2-[(IR)~1~({(2R)-3-1(28)-2-(3~fiuocro-
4-methylbenzyl)pyrrolidin-1-yll~2-hydroxypropylloxy)ethyl]-

5=

ot

riflucromethyl)phenyllpropancate

By using ethyl (2E)-3-{2-[(1R)-1-({(2R)-3-[(28)-2-(3-
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fluoro-4-methylbenzyl)pyrrolidin-1-yvi1]-2~
hydroxypropylioxy)ethyl] -5-{(trifluoromethyl)phenyliprop~2-
encate which had been obtained in Example 10(i0e), the
reaction was carried out in the same manner as the msthod
described in Example 2({Za) to give the tTitle compound as a
coloriess olly substance (yield 99%) .

(10g} 3-{2-[{IR)-1~-{({{(2R)-3~[(28)~2~(3~Fluoroc—4-
methylbenzvl)pyrrelidin-1l-ylj~Z2-hydroxypropylloxy)ethyl]—5-
(triflucromethyl)phenyllipropanoic acid

By using ethyl 3-{2-[(IR}-1-({{2R})-3-[(28)-2~(3~
fluoro-4-methylbenzyl)pyrrelidin-l-yl]-2-
hydroxyprepylloxy)ethyl}-5-
(trifluoromethyl)phenylliprepancate which had been obtained
in Example 10(10f), the reaction was carried out in the
same manner as the method described in Example 1(lg) to
give the title compound as a white amorphous substance

(yield 9%%).

Example 11

3-{4-[(1R) -1~ ({{2R)-3-[(25)~2~(3-Fluoro-4~
methylbenzyl)pyrrolidin-1-y1]-2-
hydroxypropylloxy)ethyl]lphenylipropancic acid

(1ia) (ZRY-2-{[(IR)-1-(4-Bromo
phenyl)ethoxy]lmethylloxirane

By using (1R)-1-{4~bromc phenyl)ethanocl, the reaction
was carried out in the same manner as the method described

in Example 3(3b) to give the title compound as a pale
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vellow o0ily substance (yield 35%).

(11b) (2R)=~1-[{1R)-1-{4-Bromo phenyl)ethoxyl-3-](28)-
2-{3-fluoro-4-methylbenzyl)pyrrolidin-l-yi]propan-2-ol

By using (2R)-Z2~{[(1R})-1-(4d-bromo
phenyl)ethoxylmethyl}loxirane which had been cbtained in
Example 11(1la), the reaction was carried cut in the same
manner as the method described in Example 1{1f) to give the
title compound as a pale yellow olly substance (yield 70%).

{1lc) BEthyl (2E)-3-{4-[ (LR)~1-({(2R)-3-{(28)-2-(3-
fluoro-4d-methylbenzyl)pyrrolidin-1l-yl}-2-
hydroxypropylloxylethyllphenyllprop-2-encate

By using (2R} -1-[(1R)-1-(4-bromo phenyl)eﬁhonyWBW
[ (28)-2-(3~flucro—-4-methylbenzyl)pyrrolidin-i~yl]propan-2-
ol which had been obtained in Example 11 {11k}, the reaction
was carried out in the same manner as the method described
in Example 3(3c) to give the title compound as a pale brown
cily substance (yield 76%).

(11d) Bthyl 3-{4-[(1R)-1~{{(ZR)-3-[(28)-2-(3-flucro-
4-methylbenzyl)pyrrolidin-l-yl]-2-
hydroxypropylloxy)ethyl]lphenyllpropancate

By using ethyl (2E)-3-{4~[(IR)-1-({(2R)-3-[(28)-2~(3~
fluorc—4-methylbenzyl)pyrrelidin-1l-yl]l-2-
hydroxypropylloxy)ethyllphenyllprop—2-enoate which had been
obtained in Example 11(1llc), the reaction was carried ocut
in the same manner acs the method described in Example 2 (2a)
to give the title compound as a pale yellow 0ily substance.

The resulting compound was used for the next step without
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further purification.

(1le) 3—-{4-[{(1R)=-1-{1(2R}-3~-[{28)-2-({3-Fluoro-4-
methylbenzyl)pyrrolidin~1l-y1]1-2-
hydroxypropylloxy)ethyllphenylipropanoic acid

By using ethyl 3-{4-[(IR)~1~({{2R)~3-[(23)-2-(3~
fluoro-4-methylbenzyl)pyrrolidin-1-yl1]j-2-
hydroxyprepylioxy)ethyllphenyllpropancate which had been
obtained in Example 11(11d), the reaction was carried out
in the same manner as the method described in Example 1{1lg)
to give the title compound as a pale brown amorphous

substance (two step yield 72%).

Example 12

4={2~-[(1IR)=1={{ (2R} ~3-[ (28} -2-(3-Fluoro-4~
methylbenzvl)pyrroliidin-1~-yli-~-2-
hydroxypropylloxy)ethyllphenyllibutanoic acid

(12a) Methyl (3E)-4-(2~-{{1R)-1-[{2R})-oxiran-2-yi
methoxyiethyllphenyl)but~3-encate

By using {(2R)-2-{[(1R)-1~{Z-bromoc
phenyl)ethoxy]lmethylloxirane (257 mg, 1.00 mmel) described
in WO 2004/084362 and methylbut-3-encate, the reaction was
carried cut in the same manner as the method described in
Example 3(3c) to give the title compound as a yellow oily
substance (yield 65%).

(12b) Methyl (3E)-4-{2-[(IR)-1-({ (2R} ~3~-0(258})-2-(3-
filuoro-4-methylbenzyl)pyrrolidin-Il~-yll-2-

hydroxypropylloxylethyllphenyllibut-3-encate
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By using methyl (3E)-4-(2-{(1R)~-1-[(2R}-oxiran-Z-yl
methoxy]ethyl)phenyl)but-3-encate which had been obtained
in Example 12(12a), the reactlon was carried out in the
same manner as the method described in Example 1{1f) to
give the title compound as a pale brown oily substance
(vield 74%).

(12¢) Methyl 4~{2-{(1R) =1~ ({ (2R} -3-[(28)-2~(3-flucro-
d-methylbenzyl)pyrrolidin-l-yl]-2-
hydroxypropyl}oxy)ethyl}phenyl}butanoate

By using methyl (3E)-4-{2-[(1R)-1-{{{2R)-3~[(28)-2-
(3-flucro-d-methylbenzyl)pyrrolidin-1l-yl]-2-
hydroxypropylloxy)ethyliphenyllibut-3-encate which had been
obtrained in Example 12{12b), the reactiocn was carried out
in the same manner as the method described 1n Example Z{2a)
to give the title compound as a colorless oily substance
(vield 79%).

(128) 4-{2-[(1R) =1~ {{ (2R} ~-3~-[(28)-2-(3-Fluoro-4~
methylbenzyl)pyrrolidin-1l-yli-2-
hydroxypropylioxy)ethyllphenyllbutancic acid

3y using methyl 4-{2-[(1R)=1-({(2R}-3~{{28)~2~(3-
fluoro—4wmethylbenzyl}pyrrolidin—l—yl}—2—
hydroxypropylloxy)ethyl]phenylibutancate which had been
obtained in Example 12{12c), the reaction was carried out
in the same manﬁer as the method described in Example 1(1g}
to give the title compound as a colorless amorphous

substance {vield 93%).
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Example 13

5-{2~[(IR)=1={{{2R)-3-[(28) -2~ (3-Fluoro-4-
methylbenzyl)pyrrolidin-1-yi]l-2-
hydroxypropylloxy)ethyl]phenylipentanoic acid

(13a) Ethyl (4E)~-5-{2-{{1R)-1-[ (ZR}-oxiran-Z-yi
methoxylethyl)lphenyl)pent-4-encate

By using (2R)-2-{[(1R})~1~{(Z-bromo
phenyl)ethoxyimethylioxirane described in WO 2004/094362
and ethyl pent-4-encate, the reaction was carried out in
the same manner as the method described in Example 3{3c) to
give the title compound as a colorless oily substance
(vield 82%).

(13k) Ethyl (4B} -5-{2-{ (1R} -1~ {{{ZR)=3-[{28}~2~ (3~
fluorc—-4-methylbenzyl)pyrrolidin-1-yl]-2-
hydroxypropylloxy)ethyl]lphenyllpent—-4-enocate

By using ethyl (4E)-5-(2-{(1R)-1-[{(2R)-oxiran-2-yl
methoxylethyliphenyl)pent-4-encate which had been obtained
in Example 13({13a}, the reactiocn was carried out in the
same manner as the method described in Example 1(1f) to
give the title compound as a pale brown oily substance
(yvield 85%).

(13¢) Ethyl 5-{Z2-{(1R)-1I-({{2R}-3-[(28)-2-(3-fluoro-
4—methylbenzyl)pyrrolidin—l—yllm2w
hydroxypropyllioxy)ethyl]phenyvl}pentancate

By using ethyl {(4E)-5-{2~[(IR)-1-({(2R)-3-[(28)-2-(3-
fiuoro-4-methylbenzyl)pyrrolidin-l-ylj-2-~

hydroxypropyl}oxy)ethyl}phsnyl}pent—4~enoate which had been
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obtained in Example 13 (13b), the reaction was carried out
in the same manner as the method described in Example 2(2Za)
to give the title compound as a colorless olly substance
fvield £1%).

(13d) 5-{2-{{1R)-1-({{2R)-3-[(23)-2-(3-Fluoro-4-
methylbenzyl)pyrrolidin-1-y1}-2-
nydroxypropyvlioxy)ethyl]lphenylipentanoic acid

By using ethyl 5-{2-{{1R)-1-{{{2R)-3-{(28)-2-(3-

luoro—4-methylbenzyl)pyrreolidin-l-yli-2-
hydroxypropyl}loxy)ethyllphenyl}pentanoate which had been
optained in Example 13(13c), the reaction was carried out
in the same manner as the method described in Example 1{1g]
to give the title compound as a colorless amorphous

substance {yleld 95%).

Example 14

3-{2-T{1IR)-1-{{(ZR)-3-[(2R) -2~ (3~Flucro-4-
methylbenzyl)azetidin-1~yl]-2-
nydroxypropylloxy)ethyllphenyl}propancic acid

(14a) Tert-butyl (Z8)-Z-[{3~-flucrc-4-
methvlphenyl)carbonyllazetidine-l-carboxylate

By using tert-butyl (25)-2-
[methoxy (methyl)carbamoyllazetidine~l-carboxylate described
in Eur. J. Med. Chem. 2000, 35, 973%-988, 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

0ily substance (yield 87%).
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{(1l4b) Tert-butyl (28)-Z-[(3~flucro~4-
methylphenyl) (hydroxyimethyl]azetidine-l-carboxylate

By using tert-butyl (25)-2-[(3-fluoro-4-
methylphenyl)carbonyl]azetidine-l-carboxylate which had
been obtained in Example 14({14a), the reaction was carried
out in the same manner as the method described in Example
1(1lb) to give the title compound, 1.e., diastereomer A
(vield 79%) and diasterecmer B (yield 16%) each as a
colorless olily substance. |

(ldc) Tert-butyl (235)-2-{{3-fluocro-4-
methylphenyl) [ (I1H~-imidazol-1-y1
carbonothioyl)oxylmethyllazetidine~l~carboxylate

By using tert-butyl (28)-2-[(3-fluoro-4-
methylphenyl) (hydroxy)methyllazetidine-l-carboxylate
{diastereomer A) which had been obtained in Example 14 (14b),
the reacticn was carried out in the same manner as the
method described in Example 1(lc) to give the title
compound as a colorless amorphous substance (yileld %2%).

(14d) Tert-butyl (ZR)=Z-{3-fluoro-4-
methylbenzyl)azetidine-l-carboxylate

By using tert-butyl (25)-2-{(3~fluoro-4-
methylphenyl) [ (1H-imidazol-1~yl
carbonothioyl)oxy]methyllazetidine-l-carboxylate which had
been obtalined in Example 14 (14c), the reaction was carried
out in the same manner as the method described in Example
1{1d) to give the title compound as a colorless olly

substance {(yileld 86%).
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(14@) (2R) -2~ (3-Flucro-4-methylbenzyl)azetidine

By using tert-butyl {ZR)-Z-(3-flucro-4-
methylbenzyl)azetidine-l~carboxylate which had been
obtained in Example 14(14d), the reaction was carried out

in the same manner as the method described in Example 1({le]

to give the title compound as a pale brown solid (yield

(14f) Ethyl (2E)-3-(2-{(1R)-1-[(ZR)-oxiran-Z-yl
methoxylethylliphenyl)prop-2-encate

By using (2R)—2—{[(1R)~1—(2—bromo
phenyl)ethoxylmethylloxirane described in WO 2004/094362,
the reaction was carried out in the same manner as the
method described in Example 3(3c) to give the title
compound as a yellow oily substance (yield 95%).

(l4gy Ethyl (ZE)-3-{Z2-[(IR)-1-({(2R)-3-[ (2R} -2~ (3~
trifluoro-d-methylbenzyl}azetidin-1-yl]-2-
hydroxypropylloxyjethyl]lphenyllprop~2-enocate

By using ethyl (2E)-3-({2-{(1R)-1-[(2ZR)-oxiran—-Z2-yl
methexylethyl Jphenyl)prop-2~encate which had been obtained
in Example 14{14f) and (ZR}-Z-{3-flucro-4-
methylbenzyl)azetidine which had been obtained in Example
14 (l4e), the reaction was carried out in the same manner as
the method described in Example 1(1f} to give the title
compound as a pale vyvellow oily Subétance {vield 31%).

{14h) Ethyl 3-{2-[{1R)-1-{{{2R)=3~-[(2R)-2-(3~fluoreo-
4-methylbenzyl)aretidin-1l-yil]-2-

hydroxypropylloxy)ethyllphenylipropanocate
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By using ethyl (2E}-3-{2-[(1R)-1-({(2R)-3-[{2R}~2- {3~
triflucro-4-methylbenzyl)azetidin-1-yl]-2-
hydroxypropylioxy)ethyl]lphenyllprop-2Z-encate which had been
obtained in Example 14(14g), the reaction was carried out
in the same manner as the method described in Example 2 (2a)
to give the title compound as a colorless cily substance
(vield 59%).

(141) 3-{2-[(IR)-1-{{{(2R)-3-[(2R)-2-(3~-Fluoro-4-
‘methylbenzyl)azetidin-I-yl}j-2~
hydroxypropylloxy)ethyllphenyl}propanocic acid

By using ethyl 3-{2-[(1R)-1-({ (2R} -3-[ (2R} -2~ (3-
filuoro-4-methylbenzyljyazetidin-1-yl}l-2-
hydroxypropylloxy)ethyl]phenylipropancate which had been
chtained in Example 14{14h}, the reaction was carried out
in the same manner as the method described in Example 1(1g)
to give the title compound as a pale yellow amorphous
substance (yield 96%).

Example 15

5-{2-T(1RYy-1-{{{(2R)-3-[(2ZR)-2-(3-Fluoro-4-
methylbenzyl)azetidin-1-yl]-2-
hydroxypropylloxy)ethyl]lphenyl}ipentanoic acid

(15a) Ethyl (4E)-5-{2-[ (1R)-1-({ (2R)-3=[{2R)-2-(3-
fluoro~4-methylbenzyl)azetidin-1-yi]-2-
hydroxypropylloxy)ethyl]phenyllpent-4-~encate

By using ethyl (4E)-5-(2-{(1R)-1-{(ZR}~oxiran—-Z-yi
methoxylethyl jphenyl)pent~4-encate which had been cbtalned

in Example 13(13z) and (2ZR)-2-(3~-fluocro-4-
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methylbenzyl)azetidine which had been obtained in Example
14{14e}, the reaction wasg carried out in the same manner as
the method described in Example 1(1f) to give the title
compound as a colorleés olly substance {(vield 46%).

(15b) Ethyl S—{2-[(IR}-1-({(2R)-3-1(2R})-2-(3-fluocro-
d-methylbenzyl)azetidin-1-yl]-Z-
hydroxypropylloxy)ethyllphenyllpentancate

By using ethyi (LE)-5-{Z2-[ (1R} -1-{{ (2R} =3-[{ZR)-2- (3~
flucro-4=-methylbenzyllazetidin-1-yi]-2-
hydroxzypropylioxy)ethyliphenyllpent-4~encate which had been
obtalined in Example 15{1lba), the resaction was carried out
in the same manner as the method described in Example 2 (Za)
to give the title compound as a colorless olly substance
(yield 91%).

(15¢) S5={2-[{1R)~1-{{ (2R} -3-T{2R)-2-(3-Fluoro-4-
methylbenzyl)azetidin-1-yl]l-2~
hydroxypropylloxy)ethyl jphenyllpentanoic acid

By using ethyl 5-{2-[{1R}-1-{{ (ZR}=3-[ (2R} ~2~(3~
fluoro-4-methylbenzyli)azetidin-1-v1]1-2-
hydroxypropyl}oky)ethyl]phenyl}pentanoate which had been
obtained in Example 15(15b), the reaction was carried out
in the same manner as the method described in Example 1 (lg)
to give the title compound as a colorless amorphous
substance (yield 96%).

The structures and physicochemical data of the
compounds that are described in Examples 1 to 15 are given

below.
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Data

H-NMR (CDClLy 6: 1.27 (5.4H, o). 1.48 (3.8H, ), 1.64-1.89
(3H, m}, 2.23-2.38 (4H, m}, 3.42-3.72 (2H, m), 5.09-5.15
(B.6H, m), 5.22-528 (0.4H, m), 7.24-731 (1H, m), 7.58
7.68 (2H, m).

H-NMR (CDClyy & 148 (8H, s), 1.65-1.81 (44, m), 2.22
(3H, s}, 3.30-3.33 (1H, m), 3.39-3.45 (1H, m), 4.00 (1H, td,
J=82 38 Hz), 4.44 (1K, d, J= 7.8 Hz), 5.89 {(1H, s), 6.92-
7.11 {3H, m).

THONMR (CDCly) &: 1.40 (6.3H, s, 1.52 (2.71, sy, 1.70-1.72
(1H, m), 1.87-1.88 {3H, m), 2.27 (3H, s, 3.05-3.07 (D.3H,
m), 3.26-3.28 (0.7H, m), 3.40-3.41 (1H, m), 4.36-4.38
{G.3H, m), 4.56-4.58 (0.7H, m}, 6.23 (0.7H, d, J = 8.8 Hz),
6.56-6.68 {0.3H, m), 7.01-7.15 {4H, m), 7.68 {0.3H, s}, 7.78
(0.7H, s}, 8.41 (0.3H, 5), 5.48 (0.7H, 5).

TH-NMR (CDCH) & 148 (@H, s), 1.61-1.77 (4H, my, 2.24
(3H, s), 2.46-2.52 {1H, m), 3.00-3.10 {1H, m), 3.30-3.34
(2H, m), 3.81-4.00 (1H, m), 6.83-6.87 (2H, m), 7.06-7.08
(1H, m).

"H-NMR (CDCly) b 1.36-1.39 (1H, m), 1.67-1.88 (3H, m),
223 {3H, s}, 2.70 (2H, d, J = 6.8 Hz), 2.81-2.84 (1H, m),
3.01-3.04 (1H, m), 3.16-3.23 (1H, m), 5.85-6.88 (2H, m),
7.07-7.08 {1H, m).

00531
[Table 31
I Example | Structure
No.
1(1a)
F
N
sy ©
fs) [
1{1h)
F
N
/g OH
H O O
1{1c)
7
=
N S
]
o/go \ﬁ
SRy
1{1d}
F
N
o0
iie)
F
N
H
1(1hH)

THONMR (CDCl) &: 1.44-1.50 (1H, m}, 1.47 (3.004, d, v = 6.4
Hz), 1.63-1.75 (3H, m), 2.24 (3H, 8), 2.40-2.45 (3H, m),
2.71-2.74 (1M, m), 2.86-2.92 (2H, m), 3.08-3.10 (1H, m),
3.34-3.37 (2H, m}, 3.80 (3K, 5). 3.85-3.91 (1H,-m); 4.83
(1H, g, J = 6.6 Hz), 8.34 (1H, d, J = 16.1 Hz), 6.31-6.83
(2H, m), 7.04-7.08 (1H, m}, 7.30 (3H, td, J = 7.7, 1.4 Hz),
7.40 (1H, td, J = 7.7, 1.4 Mz), 7.46 (TH, dd, J = 7.7, 7.4 Hz),
7.55 (1H, &, J = 7.7 Hz), 8.14 (1K, d, J = 16.1 Hz).
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TINMR (CDCl) 8 1.48 (3H, d, J = 6.4 Hz), 1.76-2.08 (40,
m), 2.22 (3H, 5Y, 2.93-3.01 (3H, m), 3.31-3.40 (4H, m), 3.53
(1H, dd, J = 9.4, 5.3 Hz), 3.83 (1H, quint, J = 5.3 Hz), 2.29-
4.31 (1H, m), 4.83 (1H, q, J = 6.4 Hz), 8.40 (1H, d, /= 156
Hz), 6.89-6.81 {2H, m), 7.09-7.11 (1H, m}, 7.29-7 33 {3, m},
7.57 (1H, d, 4 = 6.8 Hz}, 7.88 (1H, d, J = 15.6 Hz).

3(2a)

"H-NMR (CDClsy 6. 1.40-1.51 (1H, my, 1.46 (3H, d, J = 64
Hz), 1.61-1.72 (3H, m), 2.23 {3H, s}, 2.34-2.46 (3H, m}, 2.61-
2.63 (ZH, m). 2.66-2.68 (1H, m), 2.83 (1H, dd, J = 12.4, 6
Hz), 2.01 (1H, dd, J = 12.4, 4.1 Hz}, 2.99-3.04 (1H, m}, 2.99
(2H, t, J = 8.3 Hz), 3.29 {1H, dd, J = 9.4, 6.7 Hz}, 3.37 (1H,
dd, J = 9.4, 3.9 Hz), 3.55 (3H, 5), 3.85-3.85 {1H, m), 477
(1M, q, J = 6.4 bz), 6.81-6.82 (2H, m), 7.04-7.05 (1H, m),
7.18-7.24 (3H, my, 7.44 (1H, d, J = 7.8 Hz).

{26}

FNVMR (CDCh) & 1.41 (3H, G, J = 6.4 Hz), 1.71-1.86 (4H,
m), 2.23 (3H. s), 2.47-2.06 (6H, m), 3.06-3.14 (2H, m), 3.23-
3.28 (2H, m), 3.38-3.57 (3H, m}, 4.09-4.12 {1H, m), 4.89 (1H,
g, J = 6.4 M), B.85-6.67 (2H, m), 7.08-7.10 (1, m), 7.20-
7.24 (3H, my, 7.37-7.38 (14, m).

¢ 3{a)

"H-NMIR (GGl 8. 1.49 (3H, d, J = 6.3 Hz), 1.67 (1H, br s/,
242 (3H, 8, 5.29-5.32 (1M, ), 7.16 (1M, d, J = 7.2 Hz), 7.24
(15, 1, J = 7.2 Hz), 7.42 (1H, d, J= 7.2 Hz).

TED)!

THNMR (CDCly 6. 1.42 (3H,
2.55 (1M, dd, J = 4.9, 2.7 Hz),
245 (1H, m), 3.30 (1H, dd, J = 5,
=413, 3.3 Hz), 497 (1H, g, J= 6.3 Hz
Hz), 7.24 (1H. t, J= 7.6 Hz), 7.34 (1H, d

2.42 {3H s,

4.9 Hz), 3.14-
59 (1H, dd, J
iH,d,J=78
Hz}.

d J =6
2.76 (1K,
1.3, 58
)

3 Hz),
tJ=
Mz), 3.
7.6 (
=76

30309

CO,Et

[

i

H-NMR (CDCly) 5. 1.35 (3H, t, J = 7.2 Hz), 1.42 (3H, d, J =
8.3 Hz), 2.32 (3H, ), 2.50 (1H, dd, J = 4.6, 2.7 Hz), 2.74 (14,
toJ= 46 M), 3415312 (1H, m), 3.21 (1H, dd, J = 1.2, 6.0
Mz}, 3.50 (1H, dd, J = 11.2, 3.2 Mz), 4.28 (2K, g, J = 7.2 Hz),
4.74 (1M, G, J = 8.3 Hz), 5.96 (1H, d, J = 16.4 Hz), 7.14 (1H,
d, J=7.6 Hz), 7.27 (1H, m), 7.38 {1H, d, J = 7.6 Hz), 7.85
(1H. d, J = 16.4 Hz).
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3(3d)

H-NMR (CDCla) &: 1.35 3H, t, J= 7.2 Hz), 142 {3H.d, /=64 l

‘; Hz), 1.62-1.75 {(4H, m), 2.22 (3H, &), 2.32 (3H, s), 2.34-2.44 |

(3H, m), 2.65-2.68 (1H, m}), 2.80 (1H, dd, J = 12.5, 5.9 Mz},
2.89 (1H, dd, J = 12.5, 4.3 Hz}, 3.01-3.04 (1M, m), 3.25 (1K,
dd, J = 8.5, 6.6 Hz}, 3.33 (1M, dd, J = 8.5, 4.0 Hz), 3.81-3.83 ;
(4H, m), 4.29 (2, q, J=T.2 Hz}, 4.70 (1H, g, J = 6.4 Hz), 5.97
(14, d, J = 16,1 Hz), 6.80-6.81 (2H, m), 7.04 {(1H, t, J =76
Hz), 7.156 (1H, d, J = 7.6 Hz}, 7.26-7.28 (3H, m), 7.37 {1H, 4. J
= 7.6 Hz),7.86 (1H, d, J=16.1 Hz).

3038y

TERNME (CDCl) & 1.27 (34, d, J = 7.2 Hz), 1.45 (3H, d, J =
6.3 Hz), 1.68-1.69 (4H, m), 2.23 (3H, &), 2.34 (3H, ), 2.42-2.48
(5H, m), 2.67-2.68 (1H, m), 2.82 (1H, ad, J = 12.5, 5.9 Hz},
2.80 (1H, dd, J = 12.5, 4.4 Hz), 2.94-3.06 {3H, m), 3.28 (1H,
dd, J = 8.3, 8.3 Hz), 3.36 (1H, dd, J = 9.3, 2.9 Hz), 3.84-3.85
(1H, m), 4.18 (2H, q, J = 7.2 Mz}, 4.76 (1H, q, J = 6.3 Haz),
6.80-6.82 (2M, m), 7.04-7.08 (2H, m), 7.17 (1H, 1, J = 7.6 Hz),
7.31 (1H, d, J = 7.6 Hz).

3(3h

TNMR (CDCl) 8- 1.40 (31, d, J = 6.1 Hz), 1.79-2.04 (4H, m),
2.22 (3H, §), 2.34 (3M, 8}, 2.42-2.45 (2H, m), 2.78-2.82 (2H,
m), 2.96-2.99 (3H, m), 3.16-3.18 (1H, m), 3.27-3.30 (3H, m),
3.44.3.44 (1H, m), 3.70-3.72 (1H, m). 4.24-4 27 (1H, m), 4.92-
4.94 (1H, m), B.87-8.89 (2H, m), 7.06-7.11 (3K, m), 7.22-7.24
(1H, m).

4{4a}

"H-NMR (CDCls) & 1.47 {3H, d, /= 6.2 Hz), 1.83-1.96 (1H, m},
2.32 {3H, s), 5.20-5.22 (1K, m), 7.15 (1K, d, J = 7.3 Hz), 7.35
(1H, s}, 7.46 (1H, d, /= 7.8 Hz).

4(4b)

Br

“H-NMR (CDCla} & .42 (3M, ¢, J = 8.3 Hz), 2.31 (3H, s}, 2.55
(TH, dd, J= 5.1, 2.7 Hz), 2.75-2.77 (1H, m), 3.12-3.14 (1H, m},
3.31 (1H, dd, J = 11.2, 5.8 Hz), 3.56 (1H, dd, J = 11.2, 3.3 Hz},
4.86 (1H, g, J = 6.3 Hz), 7.15 {1H, d, J = 8.1 Hz) 7.35-7.37
(2K, m}.

4(4G)

CO,Et

"HINMR (CDCh) - 1.34 (3H, §, J = 7.2 Hz), 1.44 (3H, d, J= 6.5
Hz), 2.35 (3H, ), 2.52 (1H, dd, J = 5.0, 2.8 Hz), 2.75-2.76 (1H,
m), 3.13-3.14 (1H, m), 3.27 (1M, dd, J = 11.2, 5.9 Hz), 3.56
(1H, dd, J= 11.2, 3.2 H2), 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 (tH, m), 7.36-
7.37 (28, m), 8.07 (14, d, J = 15.6 Hz),
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THNMR (CDClyy &: 1.34 (3H, 1, J= 7.2 Hz), 1.45 (3H, d, J= 6.3
Hz), 1.64-1.71 (4H, m}, 2.22 (34, 8), 2.35 (3H, 89, 2.37-2.46 (3K,
m), 2.64-2.72 (1H, m), 2.62 (1H, dd, J = 12.6, 8.0 Hz), 2.88-2.90
(1H. m), 3.02-3.04 (1H, m}, 3.31 (1H, dd, J = 8.5, 6.5 Hz), 3.38
(1H, dd, J = 9.5, 3.9 Hz), 3.84 (1M, &), 4.26 (2H, q, J = 7.2 Hz},
481 (1H, 4, J = 8.3 Hz), 8.33 {1H, d, J = 15.9 Hz), 6.80-6.82
(2H, m), 7.03 (1K, t, J = 7.6 Hz), 7.21 (1H, &, J = 7.6 Hz), 7.34-

7.36 (2H, m), 8.10 (1H, d, J = 15.8 Hz). i

H-NMR (CDCls) & 1.25 (3H, t, J=7.1 Hz), 1.44 (3H, d, /=63
Hz), 1.64-1.72 {4H, m}, 2.22 (3H, s}, 2.31 (3H, 5), 2.37-2.40 (3H,
m}, 2.56-2.58 (24, m), 2.66-2.65 (1H, m), 2.82 (1M, dd, J = 12.4,

P 5.9 Hzi, 2.90 (1H, dd, J= 12.4, 4.1 Hz), 285 2H, { J= 8.2 Hz),

3.02-3.05 {(1H, m), 3.28 (1K, dd, J = 8.5, 6.5 Hz}, 3.36 (1H, dd, J
=85 4.1 Hz), 3.80-3.86 (1H, m). 4.14 (2H, g, J = 7.1 Hz), 4.73
(1H, d, J = 6.3 Mz), 6.80-6.81 (2M, m), 6.97 (1H, s), 7.04-7.08
(BH, my, 7.32 (1H, ¢, J = 7.8 Hz).

Hah)

T"NMR (CDCy) 6. 1.35 (34, 4, J = 6.6 Hz), 2.23 (31, s), 2.30
(3H, &), 2.54-2.97 (11H, m), 3.22-3.28 (2H, m), 3.46-3.48 {3H,
m), 4.01-4.03 (1H, m), 4.99-5.01 (1H, m), 6.84-6.85 {2H, m),
7.02-7.08 (3H, my, 7.24-7.28 (1H, m).

COH
5iha) HNME (CDCly) 6. 1.48 (3H, d. J = 6.4 Hz), 1.64-1.87 (1H, m),
233 (3H, 5), 5.19-5.22 (1H, m), 6.94 (1H, d, J = 8.3 Hz), 7.38-
7.39 (2H, m). g
Br
BiGh) _ "H-NMR (CDGls) 0 142 (31, 4, J = 6.3 Hz), 2.32 (3M, s), 2.55-
257 (1H, my, 2.77 {1H, t. J = 4.5 Hz), 3.14-3.15 (1H, m), 3.31
o/\d (1H, dd, J = 11.2, 5.6 Hz), 3.60 (1H, dd, J = 112, 3.2 Hz), 4.86
- O (1H, g, J=6.3 Hz), 6.54 {t1H, dd, J = 8.1, 2.2 Hz), 7.31 (1H, d, J
Br . =2.2 Hz), 7.38 (1H, d, J = 8.1 Hz).
5050) TH-NMR (CDCly) &8 4.34 (3H, & J= 7.4 Hz), 145 (3H, d, J= 6.3
Hz), 2.38 (3H, 8), 2.52:2.54 (1H, m), 2.76 (1H, t, J = 4.6 Hz),
o1 3.13.3.17 {1H, m), 3.28 (1H, dd, J = 11.2, 6.2 Hz), 3.58 (1H, dd,
o J= 112,31 Hz), .27 (2H, g, J = 7.1 Hz), 4.8 {1H, g, /= 6.2
Hz), 6.30 {1H, d, J= 15.8 Hz), 7.10 (1H, d, J= 7.8 Hz), 7.29 {1H,
i s}, 7.45 (1H, d, J = 7.8 Hz), 8.06 (1H, d, J = 15.9 Hz).
CO,Et
5(5d) TH-NMR (CDGh) 8. 1.33 (3H. € J = 7.2 Hz), 1.46 (3H, d, J= 6.6

Hz), 168-1.70 {(4H, m), 2.22 (3H, s), 2.33-2.47 (BH. m), 267
268 (1H, m), 2.80-2.94 (2H, m), 3.04-3.05 (TH, m), 2.33 (1H,
dd, J = 9.6, 8.0 Hz), 3.40 (1H, dd, J = 8.6, 4.0 Hz), 3.85-3.86
(1H, M), 4.26 (2H, g, J = 7.2 Hz), 4.81 (1M, g, J = 8.6 Hz), 6.31
(1H, d. J = 16.1 Hz), 6.80-6.82 (2H, m), 7.04 (1H, t, J = 8.0 Hz),
740 (1H, d, J = 6.8 Hz), 7.26-7.27 (2H, m), 7.47 (1H, d, J = 8.0
Hz), 8.10 (1H, d, J = 15.9 Hz).
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5(5e;

TH-NMR (GO0 8- 1.25 (31, 1, J = 7.2 Flz), 1.45 (3H. d, J =
6.5 Hz), 1.68-1.68 (4H, my, 2.22 (3H, ), 2.32 (3H, s), 2.36-
2 44 (3H, m), 2.56-2.59 {2H, m}, 2.66-2.88 (1H, m), 2.83 (1H,
dd, J = 12,5, 5.9 Hz}, 2.89-2.97 (3k, m), 3.03-3.05 (1H, m),
3.20 (1H, dd, J = 8.5, 6.6 Hz), 3.37 (1H, dd, J = 8.5, 3.9 Hz),
3.85-3.86 (1H, m), 4.14 (24, q. /= 7.2 Hz), 473 (fH, q. J =
8.5 Hz), 6.80-6.82 (2H, m), 7.00-7.06 (3H, m}, 7.24 (1H, ).

556

"H-NMR (CDCla) 8. 1.40 (3H. d, J = 6.1 Hz), 1.75-1.85 (4H,

m), 2.22 (3H, s}, 2.34 (3H, sJ, 2.42-2.45 (2H, M), 2.78-2.82
(2H, m), 2.96-2.98 (3H, m}, 3.16-3.18 (1M, m), 3.27-3.30 (34,
m), 3.41-3.44 (1H, m), 3.70-3.72 (1H, m), 4.24-4.27 (1H, m},
492-4.94 (1H, m), 6.87-6.89 (2H, m}), 7.06-7.11 (3H, m),
7.22-7.24 (1H, m).

&{Ba)

HNME (CDCly) 8: 145 (3H, d, J = 6.3 Hz), 4.06-4.11 {1H,
m), 5.26-5.28 {1H, m), 7.03-7.05 (1H, m), 7.31-7.33 (144, ),
7.40 (1H, d, J = 7.8 Hz).

(5

TH-NMR (CDCH) & 1.43 (3 r: 4 J=6.3 Mz, 2.56-2.57 (1M,
m), 2.77-2.78 (1M, m), 3.13-3.17 (1H, m), 2.31 (14, dd, J =
11.2, 6.0 Hz), 3.81 (1H. &d, J= 112,32 Hz), 4.92 (1H, g, J =
5.3 Hz), 7.02-7.06 (1H, M), 7.297.33 (2H, m).

)

TH-NMR (CDCl) B 1.35 (3H, 1, 4 = 7.2 Hz), 1.46 (3H, d, 4 =

6.3 Hz), 2.54 (1H, dd, J = 5.1, 2.7 Mz}, 2.77 (1H. t, J = 4.6

Hz), 3.13-3.16 (15, m), 3.28 (1H, dd, J = 11.2, 5.9 Hz), 3.6

(1H, ad, J = 11.2, 3.2 Hz), 4.28 (2H g, J = 7.2 Hz), 4.86 (1H,

@, J =63 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).

G(6d)

"H-NMR (CDCly) 8 1.34 (3H,t, J= 7.2 Hz), 146 (3H, d, J =
6.6 Hz), 1.68-1.70 (4H, m), 2.22 (M, s}, 2.33-2.41 (2H, m},
2.45 (1H, dd, J = 12.6, 7.1 Hz), 2.67-2.70 (1H, m}, 2.83 (1H,

dd, J = 12.6, 8.0 Hz}, 2.88 (1H, dd, J = 13.1, 4.4 Hz}, 3.03- |

3.05 {1+, m}, 3.32 (1H, dd, J = 9.4, 6.2 Hz), 3.39 (1M, dd, J =
9.4, 3.9 Hz), 3.84-3.85 {1H, m}, 4.28 {2H, g, J = 7.2 Hz), 4.82
(1H, q, J = 6.6 Hz), 6.53 (1M, dd, J = 15.0, 1.8 Hz), £.80-6.82
(2H, m), 7.02-7.05 (2H, m), 7.31-7.34 (2H, m), 7.85 (1H, @, J
= 16.0 Hz).

|




TH-NMR (CDCl) 5 1.23 (30, LJ=72Hz), 145 (3H, d. J=64
Hz). 1.68-1.59 (4H, m), 2.22 (3M, s), 2.36-2.43 (3H, m), 2.54-
2.57 (2H, m), 2.67-2.70 (1H, m), 2.82 (1H, dd, J = 12.4, £.0 Hz},
2.80 (1H, dd, J = 13.1, 4.4 Hz), 2.98-3.02 (3H, m), 3.30 (11, dd,
J= 04, 6.4 Hz), 3.37 (1H, d2, J = 9.4, 4.1 Hz), 3.84-3.85 (1H,
m), 4.15 (2H, g, J = 7.2 Mz), 4.77 {1H, q, J = 6.4 Hz), 6.80-6.81
(1H, m), 6.82 (1H, s), 6.93-5.86 (1K, m), 7.05 (1M, t, J = 8.0 Hz),
7.22.7.23 (2H, m).

CTHINMR (CDCH) B 1.38 (3M, d, J = 6.4 Hz), 1.65-1.95 (4H, m,

223 {3H, &), 2.58-2.67 (3H, m), 2.73-2.83 (2H, m}, 2.98-3.04
{3H, m), 3.24-3.27 (2H, m), 3.48-3.49 (3H, m), 4.058-4.12 (1H,

fm), 511 (1H, g, J = 6.4 Hz), 5.85-6.87 (2H, m), 6.92-6.94 (1H,

m), 7.09 {1H,t, J= 8.0 Hz), 7.18-7.20 (2H, m).

[ H-NMR (CDCl 3; 1.47-1.48 (3H, m}, 1.95-1.97 (1H, m}, 5.21-
{

523 (1H, m), 7.06-7.08 (1H, m), 7.25-7.28 (1K, m), 7.57-7.60
(M, m).

A-NMR {CDCly) B: 147 (3H, d. J = b.4 Hz), 2.56 (1H, dd, J =
43, 32 Hz). 2.77 (1H, &, J = 4.6 Hz), 3.12-3.14 (1H, m), 3.30
(1H, dd, J = 11.2, 5.8 Hz), 3.58 (tH, dd. J = 11.2, 3.2 Hz), 4.86
(H, q, J = 6.4 Hz), 7.06-7.08 (1H, m), 7.26-7.28 (1H, m), 7.48
(1H, dd, /=87, 6.2 Hz).

TH-NMR (CDCl) B: 1.35 (M, 1, J = 7.1 Hz), 1.44 (3K, ¢, J = 6.3
Hz), 2.54 {1H, ¢d, J= 4.8, 2.7 Hz), 2.77 (1H, t. J = 46 Hz), 3.14
(1H, dt, J = 9.3, 3.2 Hz), 3.25-3.28 (1H, m), 3.58 (1H, dd, J =
19,2, 3.2 Hz), 428 (2H, g, J = 7.1 Hz), 485 (1H, g, J = 6.3 Hz),
631 (1H, d, J = 15.6 Hz), 7.09 (1H, td, J = 8.5, 2.7 Hz}, 7.21

{ (1M, dd, J = 9.8, 2.7 Hz}, 7.47 {iH, dd, J = 8.5, 5.8 Mz), 8.03

(1H, d, 4/ = 15.6 Hz).

! M-NMR (CDCls} 8: 1.34 (3H, t, J = 7.1 Hz), 1.44-1.46 (4H, m),
[ 1.89-1.70 (3H, m}, 2.22 (3H, s}, 2.38-2.42 (3H, m), 2.68-2.70

(1H, m), 2.82-2.80 (2H, m), 3.02-3.05 (1H, m), 3.32-3.37 (2H,
m), 3.83-3.84 (1H, m), 4.27 (2H, q, J = 7.1 Hz), 480 (1H, q, J =
8.5 Hz), £.32 (1H, d, J = 15.6 Hz), 6.80-5.81 (2H, m), 7.03-7.14
(2H, m}, 7.23 (1H. dd, J = 9.9, 2.8 Hz), 7.44 {1H, dd, J = 8.8, 5.9
Hz}, 8.06 {1H, d, J = 15.6 Hz),

[0058)]
[Table 8]
5(6e)
F
B(6D
7(7a}
7(7h)
F."
7i7e)
F
707d)
F
7(7e)
F

‘H-NMR (CDCly) 6: 1.25 (3H, t, J=7.2 Hz), 144 M, 4, J=863
Hz), 1.82-1.78 {4H, m}, 2.22 (3H, s), 2.37-2.41 {3H, m), 2.57-
2.671 (2H, m), 2.67-2.70 (1M, m), 2.81 {1H, dd, J = 12.9, 5.0 Hz),
2.80 (1H, dd, J = 12.9, 4.1 Hz), 2.97-3.03 (3H, m}, 3.28 (1H, dd,
J =85 63 Hz), 3.34 (1H, dd, J = 9.5, 3.9 Hz), 3.83-3.84 (1H,
m), 4.15 (2H, g, J = 7.2 Hz), 473 (1M, q, /= 6.3 Hz), 6.78-6.88
(3H, m), 6.93-6.95 (1H, m}, 7.05 (1H, t, J = 7.9 Hz), 7.40 (1H,
dd, J= 8.5 6.1 Hz).
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7(7h

&

OH

CO,H

TR-NMR (COCT;) 5 1.38 (3H, 4. J = 6.3 Hz), 1.73-1.90 (4H,
m), 2.23 (3H, 8, 2.54-2.58 (2H, m), 2.70-2.90 (4H, m}, 3.04-
3.08 (1H, m), 3.09-3.12 (1H, m), 3.21 {1H, dd, J = 13.2, 3.2
Hz}, 3.28 (1H, dd, J = 13.2, 4.2 Hz}, 3.35 (1H, dd, J = 10.5,
57 Hz), 342 (1H, dd, J = 10.8, 5.8 Hz), 3.57-3.60 (1H, m),
4.10-4.13 (1H, m), 4.93 {1H, q, J = 6.3 Hz), 6.84-6.90 (3H,
m}. 6.94 (1H, dd, J = 10.1, 2.6 Hz), 7.09 (1H, t, J = 7.9 Hz),
732 (14, dd, J = 8.7, 6.0 Hz).

G(8a)

OH
Br

TH-NIR (CDCly) 6. 1.47 (3H, d, J = 6.4 Hz), 1.96 (1H, m),
5.16-5.21 (1H, m), 6.85-6.87 {1H, m}, 7.34 (tH, dd, J = 9.5,
3.1 Hz), 7.46 (1H, dd, J = 8.7, 5.2 Hz).

&(8b}

o1

Br

"H-NMR {CDCl;) & 1.42 {(3H, d, v = 8.3 Hz), 2.56 (1H, dd, J =
5.1, 2.7 Hz), 278 (1H, &, J = 4.5 Hz}, 3.15-3.16 (1H, m), 3.31
(1M, gd, J = 11.3, 6.0 Hz}, 3.62 (1H, dd, J = 11.3, 3.0 Hz)},
483 (iH, g, J = 6.3 Hz), 6.85 (1H, td, J= 8.2, 3.2 Mz}, 7.22-
726 (1H, m), 7.47 (1H, dd, J=8.8 5.4 Mz).

B(8c)

0™

CO,Et

THNMR (CDClay & .38 (3H, t, J = 7.2 Hz), 1 (
8.3 Hz), 2.58 (1M, dd, J = 4.9, 2.7 Hz), 2.81 (1 )
41 Hz), 3.10-3.21 (1H, m), 3.32 {1H, dd, J-—HZ ,
3.66 (1H, dd. J = 11.2, 3.2 Hz), 4.31 (2H, g, J = 7.2 Hz), 491
(1H, gd, J = 12.4, 7.2 Hz}, 6.32 (1M, d, J = 156 Hz}, 7.01
(1H. td, J = 8.8 2.7 Hz), 7.25 (1H, dd, J = 8.8, 2.7 Hz), 7.56
(1M, dd, /= 8.8, 5.6 Hz), 8.00 (1H, d, J = 15.6 Hz).

&(8d)

,

OH

CO,Et

"H-NMR (CDCls) 8: 1.34 (3H, {, J= 7.2 M2), 1.44 3H, d, J =
6.4 Hz), 1.70-1.71 {4H, m), 2.22 (3H, &), 2.38-2.44 (3H, m),
2.88-2.71 {1H, m), 2.83 (1K, dd, /= 12.8, 5.7 Hz), 2.90 {1H,
dd, J = 12.8, 4.4 Hz}, 3.03-3.05 (1H, m}, 3.34 {1H, dd, J =
5.4, 6.4 Hz), 3.41 (1H, dd, J = 44, 3.7 Hz), 3.85-3.87 (1H,
m), 4.27 {2H, g, J = 7.2 Hz), 483 (1H, d, J = 6.4 Hz), 6.28
(1H, d, J = 15.6 Hz), 6.81-6.82 (2H, m}, 6.97-6.99 (1H, m},
7.05 (1H, t, J = 8.0 Hz), 7.20 {TH, dd, /= 8.9, 2.6 Hz), 7.54
(1H, dd, J = 8.7, 5.5 Hz), 7.99 (1H, d, /= 15.6 Hz).

8(8e)

I,

CO,Et

O
=
n i I: |

HNWME (COCH & 1.24 (3H, 1, J= 7.2 Hz), 143 (3H, 4, J =
6.4 Hz), 1.69-1.70 (4H, m), 2.23 (3H, s), 2.36-2.44 (3H, M),
2.55-2.59 (2H, m), 2.68-2.71 {1H, m}, 2.82 (1H, dd, J = 12.8,
5.7 Hz), 2.88.2.95 {3H, m), 3.03-3.05 (1K, m), 3.28 (1H, dd,
J =94, 84 Hz), 3.37 (1H, dd, J = 9.4, 3.9 Hz), 3.84-3.87
(1H, m), 4.13 (2M, q, J = 7.2 Hz}, 4.73-4.74 {1H, m), 6.8
£.82 [2H m), B.85-8.8C (1H, m), 7.04-7.08 (1H, m), 7.10-
7.17 (2H, m).
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"H-NMR (CDCIg} 3 1.38 (3H, d, J = 6.4 Hz), 1.89-1.91 (4H, m},
223 (3H, §), 2.53-2.56 (2H, m}, 2.72-2.91 (4H, m}, 3.01-3.03
(1H, m), 3.15-3.17 (14, m), 3.24-3.28 (2H, m), 3.36 (1H, dd, J =
10,8, 5.7 Hz), 3.45 (1H, dd, J= 10,8, 6.0 Hz), 3.58-3.61 (1H, m),
4.42-4.14 (1H, m), 4.90-4.85 (1H, m), 6.86-6.88 (3H, m}, 7.04-
7422, m), 7.18 (1M, dd, J= 8.5, 5.7 Hz).

98a; |

"H-NMR (CDCls) 8: 2,83 (3H, 8), 7.43-7.51 (2H, m), 7.76 (1H,
dd, J=78, 1.7 Hz).

EIET

FNMR (CDCk) 6. 1.50 (3H, 4, J = 7.2 Mz}, 4.06-4.07 (1H, m),
5.30-541 (1H, m), 7.46 (1H, t, J= 7.8 Hz), 7.63 (1H,d, J= 738
Mz}, 7.83 (1M, &, J = 7.8 Hz).

8(5c)

TH-NMR (CDChL) 8: 145 (3H, d, J = 6.3 Hz}, 258 (1H, dd, J =
48, 27 Mz), 278 (1H, t, J = 4.6 Hz), 3.13-3.16 (1H, m}, 3.32
{1H, d¢, J = 11.2, 5.9 Hz}, 3.60 (14, dd, J=11.2, 2.8 Hz), 5.04
(1H,q, J=63Mz), 745 (1M, t, J= 7.7 Hz), 783 (1H, 4, J=77
Hz), 7.72 (1M, d, J= 7.7 Hz).

EIEE]

TH-NMR (CDCl) 6. 1.35 (3H, t.J = 7.2 Mz}, 1.42 {3H, d, J= 6.4
Hz), 2.52 (1H, dd, J = 4.8, 2.7 Hz), 2.76 {1H, dd, J = 4.9, 4.1
Hz), 3.09-3.11 {1H, m), 3.20 (1H, dd, J = 11.2, 6.1 H2), 3.53 (1H,
dg. J = 1.2, 2.9 Hz), 425 (2H, q, J = 7.2 Hz), 4.75 (1H, g, J =
6.4 Hz), 5.9¢ (1H, d, J = 16.3 Hz), 7.48 {1H, t, J = 7.8 Hz), 7.63
(1H, d, J = 7.8 Hz), 7.76 {14, d, J = 7.8 Hz), 7.87 (1M, &, J =

1 16.3 Hz).

9(e)

TH-NMR (GDCh) b 1.33-1.37 (35, m), 1.41-1 42 (3H, m), 1.65
1.7C (4H, m), 2.23 (3H, s), 2.38-2.40 (3H, m), 2.68-2.71 (1H, m),
2.77-2.80 (1H, m), 2.87-2.80 (1H, m), 3.01-2.04 (1H, m), 3.26-
328 (2H. m), 3.80-3.83 (1H, m), 4.28-4.31 (2H, m), 4.80-4.72
(1H, m), 6.00 (1H, d, J = 16.0 Hz), 6.80-6.82 (2H, m)}, 7.04-7.07
(1H, m), 7.48-7.50 (1M, m), 7.64 {1H, d, J = 7.8 Hz), 7.75 (1H. d,
J=7.3Hz), 7.88 (1H, d, J = 16.0 Hz).

5Eh

H-NMR (CDChy 8 1.28 (30,1, J = 7.3 Az}, 147 (31, d, J = 6.4
Hz), 1.68-1.7% (4H, m), 2.23 (3H s), 2.38-2.42 (3H, m}, 2.53-

| 288 (2H, m), 2.86-2.7% (1H, my, 281 {1H, dd, J = 11.8, 5.0 Mz},

2.80 (1H, d, J = 13.3 Hz), 3.06-3.13 (3H, m), 3.31-3.32 (2H, m),
3.82-3.84 (1M, m), 4.19 (2H. q. J= 7.2 Hz), 4.82 (1H,q, J= 6.4
Hz), 6.80-6.82 (2H, m), 7.05 (1H t, J= 7.8 Hz), 7.38 (1H, t, J =
7.8 Hz), 7.59 (1H. d, J = 7.8 Hz), 7.71 {1H; ¢, J = 7.8 Hz).

i
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HONMR (CDCL) 8, 1.42 (35, 4, J = 6.1 Hz), 1.85-1.08 (21,
my, 2.23 (3M, s), 2.53-2.55 (3H, m), 2.88-3.16 (4H, m),
3.31-3.37 (34, m), 2.45-3.48 (2H, m}, 3.76-3.78 (1H, m), |
[

4.28-431 {1+, m), 5.08-5.09 (1H, m}, 5.88-5.90 (2H, m), |
7.40-7.42 (1H, m), 7.31-7.33 {1H, m), 7.57-7.62 {2H, m).

TH-NMR (CDCh) 5
7.64 (1H, d, v =7.3

285 (3H, s), 7.53 (1M, d, J = 7.8 Hz),
Hz), 7.88 (1H, s).

TH-NMR (CDCl) 6. 1.50 (3H, d, J = B.4 Hz), 2.02 {1H, d, J
= 3.7 Hz), 5.26-5.27 {1H, m), 7.51 (1H. d, J = 8.3 Hz), 7.75
(1H, d, J = 8.3 Mz}, 7.78 (1H, s).

"H-NMR (CDCls} & 1.44 (3H, d, J = 6.4 Hz), 2.56-2.59 (1H,
m}, 2.78-2.79 (H, m), 3.14-3.16 (1H, m), 3.31 {1H, dd, J =
11.5, 6.0 Hz), 3.63 (1H, dd, J= 11.5, 2.8 Hz), 4.92 {11, ¢, J
= 6.4 Hz), 7.63 (2H, q, J = 8.4 Mz), 7.79 (1H, s).

"H-NMR (CDCly &: 1.35 (3H, &, J = 7.2 Hz), 1.46 (3H, d, J
= B4 Hz), 2.55 (*H, dd, J = 5.0, 2.8 Hz), 278 (1H, 1, J =
4.6 Hz), 3.15-3,97 (1H, m}, 3.28 {1H, dd, J = 11.2, 6.2 Hz),
3.63 (1H, dd, J = 19.2, 3.0 Hz), 4.20 (2H, g, J = 7.2 Hz),
493 {1H g J = 6.4 Hz), .40 (1H. d, J = 16.0 Hz), 7 64
7.65 (2H, m), 7.76 (1H, s), 8.04 (1H, d, J = 16.0 Hz).

"H-NMR (CDCh) 6. 1.35 (3R, L, J = 7.2 Nz}, 1.46 (3H, d, 4
= 6.3 Hz), 1.69-1.71 (4H, m), 2.23 {3H, 8), 2.35-2.42 (3H
m}, 2.70-2.73 (1H, m), 2.84.2.88 {2H, m), 3.62-3.05 {1H,
mi, 3.37-3.38 (2M, m), 3.84-3.86 {1H, m), 4.28-4.2 (2M,
m). 4.87-4.89 (1H, m}, 6.40 (1H, d, J = 18.0 Hz), 6.81-5.82
(2H, m), 7.05-7.07 {1H, m), 7.63-7.65 (2H, m), 7.77-7.80
f1H, m}, 8.06 (1H, d, J = 16.0 Hz).

9{og) E
L0
E OH
CFs CO,H
10(10a) o
F,C C Br
1G{10h)
OH
F,C Br
10¢102)
o""'~~<33
F,C Br
10(10d}
0"\<(|)
F3C I
CO,Et
10{10e) T F
O/\‘/\N 3
Fc OM
CO,Et
16(1¢CH) F
OH
CO,Et

TH-NMR {CDCl) o- 1.25 (31, 1, = 7.1 Hz}, 1.46 (3H, 4, J
= 8.3 Hz), 1.88-1.71 (4H, m), 2.23 (3H, s}, 2.34.-2 47 (3H,
mY, 2.62-2.84 {2H, m), 2.68-2.73 {1H, m). 2.82 (1H, dd, J =
12.4, 5.5 Mz}, 2.80 (1M, dd, J = 13.8, 3.2 Hz), 3.02-3.04
(3H, my, 3.31-3.35 (ZH, m), 3.84-3.86 (1H, m), 4.15 (2H, g,
J = 7.4 Hz), 4.80-4.83 {tH, m), 6.80-6.82 (2H, m), 7.05

(1H, t, J = 7.3 Hz}, 7.42 (1H, s), 7.51 (1H, d, J = 8.3 Hz),
! 7.58 (1M, d, J = 8.3 Hz).
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"H-NMR (CDChL) 5 1.8 (3H, d, J = 6.4 Az}, 1.65-1.95 (40,
m), 2.23 (3H, &), 2.57-2.65 (2H, m), 2.76-2.85 (4H, m),
3.11-3.15 (2H, m), 3.21-3.24 (1H, m), 3.27-3.30 (1H, m),
3.35 (1H, dd, J = 10.8, 5.7 Hz), 3.44 {1H, dd, J = 10.8, 5.7
Hz), 3.57-3.60 (1H, m}, 4.11-4.13 (1H, m), 5.08 (14, d, J =
6.4 Hz), 6.86-5.87 (2K, m), 7.10 (1H, t J = 7.8 Hz), 7.43
(1H, d, J = 8.3 Hz), 7.47-7.40 (2H, m).

H-NMR {COCR) 8 1.44 (3H. &, J = 6.3 Hz), 2.50 (1M, ad,
J=439, 2.6 Hz), 2.76 {1H, 1. J = 46 Hz), 3.13 (1H, dg, J =

9.0, 2.1 Hz), 3.21 (1H, dd, J = 11.5, 6.3 Hz), 3.58 (1H, dd,

J=11.2, 3.2 Hz), 4.48 (1M, g, J = 6.5 Hz), 7.20 (M, d, J =
8.5 Hz), 7.47 (2H, d, J = 8.6 Hz).

"H-NMR (CDCly) 5 1.43 (3H, d, J = 6.4 Hz), 1.45-7 .50 {1H,
m), 1.65-1.76 (3H, m), 2.23 (3H, ¢, J = 1.4 Hz), 2.35-2.43
(2H, m), 2.44 (1H, dd, J = 12.4, 7.3 Hz), 2.88-2.75 (1H, br
m), 2.80 (1H, &d, J = 12.8, 5.7 Hz), 2.88 (1H, dd, J = 13.1,
4.4 Hz), 3.02-3.07 (1M, br m), 3.27 (1M, dd, J = 9.6, 5.4
Hz), 3.34 (1M, dd, J = 9.4, 3.6 Hz), 3.80-3.86 (1H, br m),
4.4% (1H, g, /= 6.6 Hz), 6.80 {1H, d, J = 3.2 Hz), 6.82 (1H,
brsh, 7.08 (1H, t, J = 7.8 Hz), 7.20 (2H, dt, /= 8.6, 2.1 Hz),
7,48 (2H dt, J= 87, 2.2 Ha),

THONMR (CDCh) 5 1.34 (3H. &, J = 7.4 Hz), 1.48 (3H, 4, J
= 8.3 Mz), 1.65-1.76 (4H, m), 2.22 {3H, 8), 2.35-2.49 (3H,
m), 2.70-2.76 (1M, br m), 2.82 (1K, dd, J = 12.4, 5.8 Hz),
2.90 (1H, dd, J = 13.3, 4.5 Hz}, 3.03-3.11 (18, brm), 3.30
(1H, dd, J = 8.5, 8.2 Hz). 3.37 {1H, dd, J = 9.5, 4.1 Hz),
3.83-3.868 (1H, brmm, .27 (2H, g, J = 7.1 Hz), 4.45 {1H, q,
J =64 Hz), 6.43 (1K, d, J = 15.8 Hz}, 6.79-6.82 (2H, m),
7.05 (1H, t, J = B.0 Hz}, 7.33 {2H, d, J = 8.0 Hz), 7.51 (2H,
d, /=83 Hz), 7.68 (1H. d, J = 1.1 Hz).

gmmw)t F
[0} N 2
O
FiC
CO,H
11{11a)
G
/\<c])
Br
11{11b) m’f{::ijt”
O/Y\D F
OH
Br
11(11c) ‘,_[::iZ”
{ F
o} N
Ay
~0 !
Q
11{1te) /@/
O N
LD
HO :
\“/
Q

| "H-NMR (CDCl} 6. 1.43 (3H. d, J = 6.3 Hz), 1.57+1.66 (1H,

m), 1.70-1.88 (3H, m}, 2.23 (3H, s). 2.50-2.72 (3K, m),
2E0 (BM f, J= 7.3 Hz), 2.03 (24, t, J = 7.2 Mz}, 2.96-3.03
(2H, m), 3.13 (1M, dd, J = 13.2, 4.4 Hz), 3.18 (1H, dd, J =
0.9, 57 Hz), 3.20-3.33 (1H, m), 3.43-348 (1H, m), 3.78
3.84 (1H, m), 4.35 (1H, g, J = 6.4 Hz), 6.82-5.86 (2H, m).
7.08 (1H, t, J = 7.9 Hz), 7.17-7.25 (4H, m).




a0

THNMR (D) & 1.44 (3.01, & J = 5.0 Hz), 2.48 {0.3H, dd,
J= 48 2.3 Hz} 2.50 (0.7H, dd, J = 5.2, 2.8 Hz), 2.75 (1.0H,
dd, J = 5.2, 4.0 Hz), 3.11-3.16 (1.3H, m), 3.21 (0.7H, dd, J/ =
11.5, 6.3 Hz), 3.28 (2.0H, dd, J = 6.9, 1.7 Hz), 3.57 (0.3H, ¢,
J= 3.2 Hz), 3.58-3.61 (0.7H, m), 3.71 (0.9H, &), 3.72 (2.1H,
s) 472 (0.3H, q, J = 8.5 Hz), 4.80 (0.7H, g, J = 6.5 Hz). 5.73
(@.3H, dt, J = 15.5, 1.7 Hz), 614(07H tJ=15.7, 7.2 Ha),
8.85 (D.7H, @, J = 15.5 Hz), 7.08-7.14 (D.6H, m), 7.21-7.30
(2.0H, m), 7.38.7.47 {1.7TH, m).

[0063]
[Table 13]
173)
0/\{1
Q
|
o7 ~o”
130125

THNMR (CDCE) 8- 1.44 (3.0H, & J = 8.0 Hz), 1.52-1 60
(2.0H, m), 1.64-1.72 (2.0W, m), 2.23 (3.0H, s), 2.33-2.44
(3.0H, m), 2.65-2.71 (1.0H, m), 2.81 (1.0H, dd. J = 12,6, 5.7
Hzh, 2.89 (1.0H, dd, J = 13.2, 4.0 Hz), 3.00-3,05 {1.08, m},
3.28 (2.0H, dd, J = 8.9, 1.7 Hz}, 3.34 (0.3H, dd, J = 9.7, 4.0
Hz), 3.38 (0.7H, dd, J = 9.5, 3.7 Hz), 3.58 (0.3H, dd, J = 6.3,
1.7 Hz), 3.68-3.73 (0.7H, m), 3.70 (0.9H, s}, 3.72 (2.1H, 8),
3.80-3.87 (1.0H, m), 4.86 (0.3H, q, J = 6.5 Hz}, 475 (0.7H,
q. /= 6.7 Hz), 5.73 (0.3H, dt, J = 15.8, 1.7 Hz), 6.15 (0.7H,
dt. J = 15.5, 7.2 Hz), 6.80-6.86 (2.3H, m), 7.04 (1.0H, t, J =
77 Hz), 7.08-7.15 (0.3H, m), 7.22-7.31 {2.7H, m), 7.3¢
(07H. d, J = 7.4 Hz), 7.447.47 {1.0H, m),

12{12¢)

HNMR (CDCIy) 6. 1.45 (3H, d, J = 6.3 Rz), 1.63-1.73 {4H,
m), 1.89-1.95 (2H, m), 2.22 (3H, d, J = 1.7 Hz), 2.34-2.44
(5H, m), 2.83-2.71 (3H, m), 2.82 (1H, ¢d, J = 12,6, 5.7 Hz),
2.90 (1H, dd, J = 13.2, 4.0 Hz), 3.01-3.05 (1H, m), 3.28 (1H,
dd, J = 8.5, 6.6 Hz), 3.35 (1H, dd, J = 9.7, 4.0 Hz), 3.68 (3H,
s}, 3.81-3.87 (1H, m), 4.76 (1H, 3, = 6.3 Hz), 6.80 (1H, ¢, J
= 2.5 Hz), 6.82 (1H, 5, 7.05 (1H, 1, J = 8.0 Mz}, 7.14 (1H, dd,
J=7.4, 1.1 Mz), 7.20 (1H, td, J = 7.4, 1.7 Hz), 7.24 (1H, dd,
J=7.4,1.7 Hz), 7.44 (1H, dd, J= 7.7, 1.4 Hz).

Po12(12d)

"H-NMR {CDCl) 3: 1.43 {3H, d, J = 6.3 Hz), 1.67-1.73 {1H,
my, 1.76-1.89 (ZH, m), 1.80-1.98 (3H, m), 2.23 (3H, s), 2.35
(2H, t, J = 6.9 Hz), 2.67-2.78 (4H, m), 2.84 (1K, di, /= 13.9,
5.4 Hz), 3.10 (1H, ddd, J = 15.5, 8.0, 5.2 Hz), 3.23 (1H, df, J
= 18.4, 3.4 Hz}, 3.26 (1H, dd, J = 13.7, 4.6 Hz), 3.32 {1H
dd, J = 10.0, 6.6 Mz), 3.44 (1H, dd, J = 10.0, 6.0 Hz), 3.67
{1+, gdd, J = 12.2, 7.0, 4.2 Hz}, 4.22 (1H, ddd, /= 12.5, 6.7,
3.8 Hz), 4.87 (1H, q. /= 6.3 Hz), 6.85-6.88 (2H, m), 7.08
(1H, t, J = 8.0 Hz), 7.15-7.22 (3H, m), 7.34-7.36 (1H, m}.




g1

TH-NMR (CDCla)y 81,27 (3H, 4, J= 7.2 Hz), 143 (3H, d. J=
6.8 Hz), 2.47-2.51 (3H, m), 2.54-2.588 (ZH, m}, 2.75 (1H, t, J
=46 Mz}, 3.13-3.16 (1H. m}, 3.22 (1H, dd, J = 11.2, 6.0 Hz),
367 (1H, dd, J = 11.5, 3.4 Mz}, 4.15 (2H, q, J = 7.1 Hz), 4.80
(1H, g, J = 6.5 Hz), 6.03 {1H, dt, J = 15.7, 8.7 Hz), 6.75 (1H,
d, J = 15.5 Hz), 7.19-7.27 (2H, m}, 7.38 (2K, ddd, J = 12.7,
7.6, 1.6 Hz).

HNMR {CDChLY 8:1.26 (3H, 1, J=7.2 Hz), 143 (3H, d. J=

8.9 Hz), 1.64-1.73 (3H, m), 2.22 (3H, d, J = 1.1 Hz), 2.35-
247 (4H, m), 240 (2H, f, J = 6.8 Hz), 2.56 (2H, q, J'= 7.1
Hz), 2.64-2.70 (1H, m), 2.81 (1H, dd, J/ = 12.6, 6.7 Hz}, 2.89
(1H, dd, J = 13.2, 4.0 Hz), 3.02-3.06 (1H, m), 3.27 (1H, dd, J
=97, 6.9 Hz), 3.39 (1H, dd, J = 9.2, 4.0 Hz), 3.82-3.87 (1H,
m), 4.15 (2H, g, J = 7.3 Hz), 475 (1H, g, J = 8.5 Hz), .04
(iH, dt, J = 15.7, 6.7 Hz), 6,75 (1H, &, J = 155 Hz), 6.80
(2H, d. J = 2.9 Hz), 6.82 (1H, 8}, 7.04 {1H, 1, J = 7.7 Hz),
7.21.7.24 (1H, m), 7.38-7.39 (2H, m).

HANMR (CDCLY 8 1.25 (3M, t, J= 7.2 Hz), 144 (3H, 4. J=
$.3 Mz), 1.58-1.76 (BH, m), 2.22 {3H, d, J = 1.7 Hz), 2.33-
244 {2H, m), 2.34 (3H, ¢, J = 7.4 Hz} 265 2H, t, J=T77
Hz), 2.65-2.71 (1H, m), 2.82 (1H, dd, J = 12.6, 5.7 Hz), 2.90
{1H, dd, J = 13.2, 46 Hz}, 3.01-3.05 {1H, m), 3.27 {1H, dd, J
=95 6.6 Hz), 3.35 (1H, dd, /= 9.7, 4.0 Hz), 3.81-3.88 (1H,
m), 4.12 (2H, g, J = 7.1 Hz), 4.74 (1H, g, J = 6.5 Hz}, 6.80
(1H, d, J = 3.4 Hz), 6.82 (1H, br s}, 7.05 {1H, {, J = 8.0 Hz),
7A3(1H, dd, J =74, 1.1 Hz), 7.18 (1H, td, J= 7.4, 1.7 Hz},
P23 {fH td, J=6.2 23 Hz), 743 (1M, dd, J =74, 1.7 Hz).

"E-NMR (CDCly 8 1.40 (3H, d, J = 6.3 Hz), 1.52-1.95 (7H,
m), 2.20-2.29 (2H, m), 2.23 {3H, s}, 2.39 (1H, dg, J = 13.8,
4.0 Hz), 2.47-2.55 (2M, m}, 2.66-2.77 (1H, m}, 2.76 (1H, dd,
J=13.5 10.0 Hz), 2.80 (1H, dt, J = 15.1, 6.0 Hz}, 2.96-3.02
(1H, m), 3.24 (1H, dd, J = 132, 4.6 Hz}, 3.31 (1H, dd, J =
13.2, 2.8 Hz), 3.40 (24, d, J = 8.9 Hz). 3.73 (1H, dg, J =
12.0, 3.7 Hz), 4.25 (1H, da. J = 14.2, 2.2 Hz), 4.79 (1H, g, J
= 6.3 Hz), 5.80 (2H, d, J = 9.2 Hz), 7.08-7.12 {2H, m), 7.16-
7.23 (2H, m), 7.38 (1H, 1, J = 4.6 Hz).

f00e4]
[Table 14]
13132
0/\((13
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Q.-
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13(13b} /@/
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13(13C)
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OH
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13(13d) /@
O/Y\D F
OH
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T4{14a)
N F
oA ©
K

H.NMR (CDGhL) & 1.40 (9H, br s}, 2.08-2.16 (1H, m), 2.34
(3H, d. J = 1.7 Hz), 2.59-2.68 (1H, m), 3.93-4.06 (2H, m),
547 (1M, dd, J = 9.6, 5.5 Hz), 7.28 (1H, t, J = 6.0 Hz), 7.56
2H, dt, 4 = 10.8, 3.7 Hz).
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Diastersomer A:
"H-NMR (CDCly) &
3.75-3.79 (1M, m), 3.82 (1H, g /=82 Hz), 4
{1H, d, J = 8.2 Hz), 8.77 (1&-1_ brs), 7.08 (2H,t, J =88 Hz, 713 (1H, LU=

- 1.49 (9H, s), 1.84-1.94 (2H, m), 2.25 (3H, d, J = 1.7 Hz),
30 (1M, o, J = 7.8 Hz), 4.72

f
|
|
d F
] N 7.7 Hz).
: O%\ OH Diastergomer B:
L 0 TH-NMR (COCh} 5: 1.49 (9H, s, 1.86 (1H, br s}, 2,27 (3H, d, J = 1.7 Hz},
] 3.44 (1M, br s}, 3.70-3.77 {1H, m), 4.58 (1H, br s}, 4.88 {1H, br s), 6.98 (1H,
! % dd, J=7.7, 1.4 Hz), 7.02 (1H, d, J = 10.3 Hz), ??4{1?1 t, Jf=7.7 Hz).
L
IV‘I4(14C) TH-NMR (CDCL) 6 1.41 (9H, ¢), 1.84-2.02 (2H, m), 2.27 (3H, d, J = 1.7 Ha),
! 3.68-3.74 (1H, brm), 3,84 (1H, td, J = 8.0, 5.5 Hz), 4.70-4.75 (1K, m), 6.50
E (1H, 8), 7.05 (3H, t, J = 9.4 Mz), 7.20 (1K, {, J=7.8 Hz}, 7.76 {1H, s}, 8.47
i ) {1+, ).
5
A
14(14d) TH-NMR (CDCls) & 1.46 (8H, s), 1.83-1.91 (1H, m), 2.10-2.18 (1H, m}, 2.24
(3H, d, J= 1.7 Hz}, 289 (1, dd, J = 35 8.4 Hz), 3.1 {1H, dd, J=13.7,
£ 3.9 Hz), 3.64 (1H, td, J = 8.8, 5.3 Mz}, 3.78 {1H, a4, J‘155 8.7 Hz), 4.35-
N 4.42 {1H, m}), 6.82-6.86 (2H, m), 708 (1H, t, J=7.9 H_Z)
o
<
14(14e) ' TH-NMR (CDGly 5: 2,20 (3H, d, J = 1.7 Hz), 2.45 (2H q, J = 8.2 Mz}, 3.06
{1H, dd, J = 13.7, 8.0 Hz}, 3.18 {1H, dd, J = 14.3, 7.4 Hz), 3.8% (1H, df, J=
13.4, 5.2 Hz), 3.93 {1H, q. J= 8.5 Hz)}, 4.3 (1H br s}, 4.58 (1H, guint), 6.82
N = (1H, d, J= 2.3 Hz), 6.84 (1H, brs), 7.09 (1H, t, J= 8.0 Hz}.
, H
14{145 TH-NMR (CDCls) 0: 1.35 (3H, t, J = 7.2 Mz}, 1.46 (3H, d, J = 6.3 Hz}, 2.53
¢IH, dd, J= 5.2, 2.8 Mz), 2.76 (1H, t, J= 4.6 Hz), 3.15 (1H, &, J = 6.6, 25!
Hz), 3.28 (1H, dd, J = 11,2, 6.0 Hz), 3.58 (1H; dd, J = 11,5, 2.8 Hz), 4.28
0/\<, (2H, q,J=7.1 Hz}, 4.88 (1H, g, J = 6.5 Hz), 8.33 (1H, d, = 15.5 Hz}, 7.29
o {1H, t, J=74 Hz}, 740 (1 H L J = 7.7 Hz), 7.48 (‘1H d J =280 Hz) 7.54
(1H, d, J= 8.0 Hz), 8.09 (1K, d J= 15,8 Hz)
I o~




[00e6]
Table 1¢]

Ta(14g)

H-NMR (CDClay 0: 1.34 (3H, 1, J = 7.2 Hzy, 1.45 (3H, ¢, J |
= 8.9 Hz), 1.85-1.92 (1H, m), 1.94-1.99 (1H, m}, 2.22 (3H,
d. J = 1.1 Hz), 239 (1H, dd, J = 12.0, 7.4 Hz), 2.50 (1H,
dd, J = 12.0, 5.2 Hz), 2.71 (1H, dd, J = 13.7, 8.6 Hz), 2.76-
2.88 (2H, m), 3.22-3.31 (3H, m), 3.32-3.37 (1H, m), 3.66-
3.70 (1H, m), 4.27 (2M, g, J = 7.1 Hz), 481 (1H, q, J = 6.5
Hz), 6.33 (1H, d, J = 15.5 Hz), 6.78-8.85 (2H, m), 7.06 (1H,
G, J=86Hz), 7.20 (1H, td, = 7.6, 1.5 Hz), 7.40 (1, td, J
=7.2 1.3 Hz), 7.45 (1M, dd, J = 7.4, 1.1 Hz), 7.54 (1H, d, J
= 8.0 Hz), 8.10 (1H, d, J = 16.C Hz).

{4{14n)

'H-NMR {CDCla} 5. 1.25 (3H, ¢, J = 7.1 Hz), 1.44 (3H, d, J
= 8.6 Hz), 1.84-2.00 (2H, m}, 2.22 (3H, d, J= 1.7 Hz), 2.37
(1M, dd, J = 124 7.3 Hz), 249 (1H, dd, J/ = 12.4, 4.9 Hz},
2.57-281 (2H, m), 2.71 (1H, dd, J = 13.7, 8.3 Hz), 2.82-
2.88 (2H, m), 2.98 (2H, ¢, J = 8.0 #z), 3.18-3.30 (3H, m),
3.35 (1H, dt, J = 11.3, 4.1 Hz), 3.85-3.71 (1H mj, 4.14
(2H, g, J=7.2 Hz}, 4.73 (1H, g, /= 6.4 Hz), 6.77-6.82 (2H,
m), 7.05 (1H, t, J = 8.2 Hz}, 7.15 (1H, dd, J = 7.4, 1.6 Hz),
749 (1H, ad, J = 7.2, 1.6 Hz), 7.23 (1M, dd, J= 4.6, 1.7
Hz}, 7.41 (1H, dd, J= 7.6, 1.5 Hz).

T4{14)

"H-NMR (CDCls) &: 1.38 (3H, d, /=63 Hz), 2.14-2.28 {2H,
my, 2.23 (3H, d, J = 1.7 Hz), 2.57-2.70 (3H, m}), 2.83-2.82
(2H, m), 2.97 (1H, dd, J= 140, B3 Hz), 313 (IH, &, J =
15.5, 7.2 Hz), 3.25 (1H, dd, J = 14.6, 7.2 Hz}), 3.28 (1H, dd,
J=10.8, 5.7 Hz), 3.30-3.37 (2K, mj}, 3.81 (1H, quint}, 3.88
(1H, dd, J = 9.2, 3.4 Hz), 3.91-3.96 (1H, m}, 4.99 (1H, g, J
= 6.5 Hz}, 6.87-6.92 (2H, m), 7.11 (1t J= 8.0 Hz), 718
7.21 (2H, m), 7.24-7.26 (1H, m}, 7.33-7.36 (1M, m}.

[a0e7]
[(Table 17]

EREDY

TH-NMIR (CDCI,) 5. 1.26 {3H, & J = 7.2 Hz), 141 (3H, d, J
= 8.3 Hz), 1.85-1.92 (1H, m), 1.93-1.86 (1H, m), 2.22 (3H,
s), 2.37 (1H, dd, J = 12.6, 7.4 Hz), 2.46-2.50 (3H, m}, 2.85
(M, £ J = 7.2 H2), 2.71 {1H, dd, J = 13.5, 8.3 Hz), 2.83-
2.88 (2H, m), 3.13-3.22 (2H, m}, 3.24-3.30 (2H, m), 3.36
(16, td, J = 7.7, 2.1 Hz}, 3.64-3.71 (1H, m}, 4.09-4.18 (1H,
my, 4.15 (ZH, g, J = 7.1 Hz), 472 (1H. . J = 6.5 Hz), 6,04
(1H, dt, J = 15.7, 6.7 Hz), 8.74 (1H, d, J = 15.5 Hz), 6.78
(2H t J=7.4 Hz), 7.05 {TH, t, J = 8.0 Hz}, 7.18-7.25 (3H,
m), 7.37 (1H. £, J = 6.3 Hz).

150156

"H-NMR (CDCla) &1 1.25 (3, f, J = 8.5 Hz), 1.42 (3K, d, J
= 6.3 Hz), 1.58-1.64 (2H, m), 1.68-1.76 (2H, m}, 1.84-1.82
(1H, m}, 1.93-1:99 {1H, m), 2.22 3H, &, J = 1.1 Hz), 2.33
2.38 (3H, m), 2.48 (1H, dd, J=12.3, 4.9 Hz), 2.64 (2H,t. J
= 7.7 Hz), 2.71 (1H, dd, J = 13.5, 8.3 Hzj, 2.82-2.87 {ZH,
m), 3.17 (1M, dd, J = 9.5, 6.6 Hz), 3.23 (1H, dd, J = 8.5,
4.3 Hz), 3.26-3.31 (1H, m), 3.33-3.36 {1H, m), 3.85-3.70
(1H, m), 413 {(2H, g, J = 7.1 Hz), 4.07-4.11 (1H, m}, 4.71
(1H, q, /= 6.5 Hz}, 6.80 (2H, t, /= 8.3 Hz}, 705 (TH. . J=
8.0 Mz), 7.12 (1H, dd, J = 7.4, 1.1 Hz), 7.17-7.24 {2, m},
740 (1H, dd, J=7.4, 1.7 Hz}).




[15{15¢) H-NMR (CDCl) 8: 1.24 (31, 4. J= 6.3 Hz), 1.45-1.57 {(1H
My, 1.68-1.76 (1H, m), 1.82-1.88 (2H, my, 2.18-2.25 {1H

R m), 2.23 (3H, d, J = 1.1 Hz), 2.26-2.34 (2H, m}, 2.46-2.57

; F (3M, m), 2.67-2.73 (1H, m}, 2.76 (1H, dd, J = 12.5, 2.9 Hz),

N
O/A\T//\‘(:l 2.66 (1H, dd, J = 14.0, 6.6 Hz), 2.19 (1K, dd, J = 11.5, 8.0
CH : Hz), 3.28-3.32 (2H, m}, 342 (1M, q, J = 9.4 Hz), 3.86-3.92

(1R, m), 4.15-4.24 (2H, m), 4.66 {1H, g, J = 6.3 Hz), 7.00
(1M, dd, J = 7.4, 1.7 Hz), 7.08-7.22 (5H, m), 7.31 (1H, dd,
=77 1. .
oH J . 1.4 Hz)
O

[0068]

According to the same method as described in Examples
1 to 3 above, the following synthetic intermediates were
produced.
Specifically, the description Example No. 1(la)-2Z indicates
that the production 1s carried out according to the same
steps as Example 1(la). Hereinbelow, compounds with an
example number in which a number 1s added behind the hyphen
indicate that the compounds are produced according to the

same steps as those described in the corresponding example.

[0069]
[Table 18]

E)::qmple Structure Data

1{1a)2 F "H-NMR (CDICly) 8 1.28 (5.4H, s), 1.47 (3.6H, &), 1.85-2.01

1.2
(3H, m}, 2.22-2.38 (1H, m}, 3.43-3.73 (2H, m), 5.12-5.19
{0.5H, m), 5.26-5.33 (0.5H, m}, 7.08-7.20 (2H, m}, 7.96-8.06
(2H, m).

N

o)
O/L}O

,\f

{12 F TH-NMR (CDCl) & 1.38-1.56 (11H, m), 1.56-1.99 (3H, m},

3.26-3.41 (1H, m), 3.42-3.53 (1H, m), 3.80-4.10 (1H, m),
4.48-4.57 (0.5H, m}, 5.91-6.00 (0.5H, m), 6.98-7.07 (2H, m),
7.28-7.39 (2H, m).
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TH-NMR (CDCl) & 1.32-1.59 (9K, m), 1.59-2.00 (4H, m),
2.00-2.25 (0564 m), 3.16-3.34 (1H, m}, 3.34-3.48 (1H, m),
3.86-3.83 (0.5H, m), 4.52-4.84 (0.5H, m), 6.20-6.31 (C.5H, m),
6.92.7.21 (3H, m), 7.21-7.48 (2H, m), 7.63-7.81 (1H, m),
8.34-8.51 (1H, my.

THNMR (GG ) 5015 (8H, s}, 1.51-1.83 (4H, m), 2.46-2.82
(1H, m), 2.84-3.15 (1H, m), 3.21-3.44 (2H, m), 3.86-4.04 {1H,
m), 6.90-7.02 £2H, m), 7.08-7.20 (2H, m).

"H-NMR (CDCly) & 1.30-1.43 (1H, m), 1.64-1.90 (3H, m), 2.72
{24, d, 3= 8.4 Hz}, 2.78-2.88 (1H, m), 2.88-3.08 (1H, m},
3.15-3.25 (1H, m), 6.93-7.01 (2H, m), 7.12-7.20 (2H, m}.

TH-NMR (CDOR) & 1.27 (5H, 5), 1.45 (4H, ), 1.86-1.99 {3H,
(), 2.95-2 40 {1H, m), 3.44-3.74 (2H, m), 5.12-5.17 (0.5H,
mj, 5.23-5.30 (0.5H, m), 7.25-7.34 (1H, m), 7.41-7 51 (1H,
mj, 7.62-7.80 (2H, m.

TH-NMR (CDCl) & 1.44.1 82 (10H, m), 1.67-1.81 (3H, m),
3.30-3.40 (1H, m), 3.43-3.53 (1K, m), 4.01-4.08 (1H, m),
£.48.4 57 (0.5H, m), 5.96-6.03 (0.5M, m}, 6.82-7.01 (1H, m),
7.05-7.18 (20, m), 7.27-7.33 (2H, m}.

1{tcy2 i E
!
N g
O
O/&O \iﬁ
/
IR
T(idy-2 =
N
o0
1{1e)-2 E
N
H
100701
[Table 19]
1(1a-3 g
N «
P
s O
1(1b)-2 Z
F
N
Ko O
o O
_Ar—
1(1ci-3
F
N s
0O
O/KO \i
Sy

TH-NMR (CDCly) & 1.35-1.58 (10H, m), 1.84-2.13 (4H, m),
3.46-3.33 (1H, m), 3.36-3.46 (1H, m}, 4.52-4.61 (0.5H, m),
6.25-6.33 (0.5H, m), 6.91-7.30 (4H, m), 7.32-7.41 (1H, m),
7.66-7.82 (1H, m), 8.37-8.62 (1M, m).
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TH-NMR (CDCly) 8:1.5 (GH, s), 1.61-1.85 (4H, m), 2.47-2.65
(1H, my, 3.00-3.18 (1H, m), 3.22-3.44 (2K, m}, 3.89-4.08 (1H,
m), 6.84-7.01 (3H, m), 7.43-7.28 (1H, m).

TH-NMR (CDCla} &: 1.52-1.45 (1H, m). 1.66-1.97 (34, m), 2.75
(2H, d, J = 6.9 Hz}, 2.81-2.90 {1K, m}, 3.00-3.08 (1H, m),
3.19-3.25 (1H, m), 6.84-7.02 (3K, m), 7.20-7.28 {15, m).

TH.NMR (CDCly) & 1.26 (5H, s), 1.47 (4H, 8), 1.83-2.00 (3H,
my, 2.23-2.39 (1H, m), 3.42-3.73 (2H, m), 5.11-5.18 (0.5H, m),
5.24-5.31 (0.5H, m), 7.40-7.50 (2H, m), 7.87-7.97 (2H, m).

H-NMR (CDCly) 6: 1.40-1.85 (121, m), 1.66-1.81 (2H, m),
3.28-3.41 (1H, m), 3.42-3.54 (1H, m), 3.99-4.08 (1M, m),
£.47-4.55 (0.5H, m), 5.93-6.02 {0.5H, m), 7.22-7.35 (4H, m),

1{1d)-3
F
N
0
T(1e)3 :
F
N
H
1(1a)-4 Ci
N \\
P
o 0
100717
[Table 20]
1(1b)4 Ci
N (
X, o
0 C
T(1cr4 cl

THNMR (CDClg) 5: 1.34-1.56 (10H, m), 1.62-1,95 (4H, m),
3.17-3.31 (1H, m), 3.34-3.48 (18, m), 4.50-4.62 (0.5H, m),
6.20-5.30 (0.5H, m), 6.91-7.03 (1H, m), 7.18-7.41 (4H, m),
7.63-7.81 (1H, m), 8.36-8.50 (1H, m).
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TH-NMR (CDCHL) 8- 1.50 (9H, s), 1.61-1.85 (4H, m}, 2.47-2.64
(1H, m), 2.84-3.17 (1H, m}, 3.19-3.45 (2H, m), 3.86-4.05 (1H,
m), 7.04-7.26 (2H, m), 7.21-7.31 (2H, m).

TH-NMR (CDCly) 6: 1.33-1.43 (1H, m), 1.67-1.91 (3H, m), 2.72
(2H, d, J = 6.88 Hz), 2.76-2.88 (1H, m), 2.99-3.07 (1H, m),
316-3.25 (1H, m), 7.12-7.47 (2H, m), 7.23-7.28 (2H, m).

H-NMR (CDCls) 8 1.27 {(5H, 5), 148 (4M, 8), 1.82-2.00 (3H,
mj, 2.23-2.42 {1H, m}, 3.42-3.72 {2H, m}, 5.08-5.13 (0.5H,
m), 5.20-5.24 {0.5H, m), 7.46-7.56 (1H, m), 7.67-7.77 (2H,
my.

"H-NMR {CDCly} 8: 1.43-1.54 (114, m), 1.88-1.79 (3H, m},
2.28-3.38 (1H, m), 3.44-3.53 {(1H, m}, 3.97-4.04 {1H, m},
4.47-4.55 {0.5H, m), 8.10-6.17 (0.5H, m), £.98-7.10 (1H, m),
7.11-7.22 {1H, m), 7.30-7.38 {1H. m}.

T(1dnd Cl
N
OAO
t(iey4 Ct
N
H
iia)s cl
F
N l\1;
P
fo) o]
1615 Ci
F
N
X, o
0" "0
[0072]
[Table 21)
{15 cl

TH-NMR (CDCl) & 1.34-1.63 (11H, m), 1.65-1.67 (3H, m),
3.19-3.31 {1H, m), 3.36-3.50 (1H, m), 4.48-4 57 (0.5H, m),
6.21-6.29 (0.5H, m), 6.90-7.29 (3H, m), 7.38-7.46 (1H, m},
7.64.7 80 (1H, m), 8.38-8,50 (1H, m).
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TH-NMR (CDCly) 8- 1.50 (9H, 5), 1.58-1.86 (4H, m), 2.47-2.64
(1H, m}, 2.95-3.14 {1H, m}, 3.24-3.45 (2H, m), 3.87-4.05 {1H,
m), 6.85-7.03 (2H, m), 7.23-7.36 (1H, m}.

H-NMR (DMSO-DB) 5: 1.52-1.84 (11, m}, 1.79-2.04 {3k, m),
2,87 {2H, d, J = 7.34 Hz), 3.07-3.16 (1H, m), 3.16-3.26 (1H,
m), 3.62-3.72 (1H, m), 7.17 (1H, dd, J = 8.25, 1.38 Hz), 7.38
(1H, dd, J = 10.6, 2.2 Hz), 7.53-7.60 (1H, m).

'H-NMR (CDCl5} &: 1.26 {BH, s}, 1.47 {4H, 5), 1.84-2.00 (3H,
m}, 2.21-2.46 (4H, m), 3.42-3.74 (2H, m), 5.14-5.22 (0.5H,
m), 5.28-5,38 (0.5H, m), 7.21-7.32 (2K, m), 7.81-7.83 (2H,
m).

TH-NME (CDCiy) & 1.49-1.54 {12H, m), 1.83-1.84 (2H, m),
2.34 (34, 5}, 3.24-3.40 (1M, m), 3.41-3.50 {1H, m), 4.04-4.16
(1H, m), 4.44-4 53 (D.5H, m), 5.74-5.81 {0.5H, m), 7.05-7.16
(2H, m), 7.17-7.28 {2H, m).

TH-NMR (CDCl;) & 1.33-1.73 (8H, m), 1.74-2.00 (3H, m).
2.32-2.38 (30, m), 3.16-3.34 (2H, m), 3.66-3.75 (1H, m),
4.08-4.18 (1H, m), 4.55-4 54 (0.5H, m), 6.19-6.27 (0.5H, m),
8.95-7.38 {5H, m), 7.66-7.81 {1H, rm), 8.38-8.51 (1H, my).

1(1d)y-5 Ot
:‘/\ Kty F
N
S
_.Xr
1(te}-5 C|
F
N
H
T(iare -
N
P
o 0
T(1b1-6
a8
N
L, o
0 0
{icw8
N S
O
o)\\O \g
SRy
ro073]

[Table Z2]
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1(1dy-6 "H-NMR (CDCIs) 5: 1.51 (8H, s}, 1.62-1.82 (4H, m), 2.32 (3H,
s), 2.43-2.58 (1H, m), 2.86-3.19 (1H, m}, 3.22-3.41 (2H, m},
3.86-4.07 {(1H, m}, 6.99-7.14 (4H, m).
N
A
1{te}-8 "H-NMR (CDCIL) & 1.34-1.46 (1H, m), 1.65-1.89 (3H, m},
2.27-2.39 (3H, m}, 2.67-2.79 (2H, m), 2.79-2.88 (1H, m},
3.00-3.09 (1H, m), 3.18-3.27 (1H, m}, 7.07-7.13 {4H, m).
N ,
H
1{1a)-7 F “H-NMR (CDCI) & 1.26 (BH, s), 1.46 (4K, s}, 1.84-2.00 {3H,
m), 2.23-2.38 (1H, m), 3.44-3.71 (2H, m}, 5.08-5.13 {0.5H,
m), 5.20-5.26 (0.5H, m), 7.20-7.32 (14, m), 7.72-7.86 (2H,
F m}.
N
gy ©
O O
TA5-7 F THNMR (CDCl) & 1.40-1.55 (10H, m), 1.57-1.65 (2H, m,
1.65-1.81 (2H, m}, 3.28-3.39 (1K, m), 3.44-3.53 (1H, m),
3.87-4.04 (1H, m}, 4.46-4.53 (0.5H, m), 6.06-6.13 {0.5H, m},
F 6.93-7.25 (3H, m).
N
X o
e} 0
Tie7 F TH-NMR (CDCha) 8: 1.34-1 56 (114, m), 1.78-1.86 (3H, m),
3.17-3.34 (1H, m)}, 3.36-2.48 {1H, m), 4.48-4.58 (0.5H, m},
6.19-6.28 (0.5H, m), 6.96-7.33 (4H, m}, 7.64-7.80 (1H, m},
F 8.36-8.50 (1H, m).
N
/EQ O\(S
o]
1% N
/
”k’ <\/N
T0dr7

TH-NMR (CDCly) & 1.50 (9H, ), 1.54-1.88 (4H, m), 2.44-2.54
(14, m}, 2.83-3.12 (1H, m), 3.20-3.46 (2H, m), 3.85-4.05 {1H,

m), 6.81-7.13 (3H, m}.
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o

11e)7 ‘ F
|
|

TH-NMR (CDCs) 8: 1.30-1.42 (1H, m), 1.66-2.00 (3H, m),
2.66-2.74 (2H, m), 2.80-2.81 (1H, m), 2.58-3.09 {1+, m},
3.15-3.26 {1H, m), 6.88-6.86 {1H, m}, 8.98-7.12 {2H, m).

N
H
100741
[Table 23]
1(1a)-8 TH-NMR (CDCla) 5 1.26 (5H, s), 1.46 (4H, 8), 1.84-2.00 (31,
m), 2.23-2.38 (1H, m), 3.43-3.72 (2H, m), 5.1%-5.17 (0.5H, m),
cl [ 5.23-5.26 (0.5H, m), 7.36-7.46 (1M, m), 7.49-7.80 (1H, m),
7.80-7.88 (1H, m), 7.81-7.97 (1H, m).
N
P
e o]
,\/ |
1(1b)-8 TH-NMR (CDCly) &' 1.38-1.85 (14H, m), 3.27-3.40 {1H, m},
3.43-3.52 (1H, m), 4.02-4.05 (1H, m}, 4.46-4.56 (0.5H, m),
cl 5.99-6.08 (0.5H, m), 7.14-7.40 (4H, m).
N
Ly o
o~ "0
1(1c-8 H-ANMR (CDCH) 8 5.33-1.57 (10M, m), 1.65-1.98 (4H, m),
3.15-3.35 {1H, m), 3.35-3.50 (1H, m), 4.50-4.63 (0.5H, m),
cl 5.21-6.30 (0.5H, m}, 6.94-7.48 (5H, m}, 7.83-7.82 (1M, m),
8.34-8.51 (1H, m).
o” O \i
.,-\-F" [
\ NN
1{1dy-8 H-NMR (CDClg) & 1.50 (8H, s), 1.61-1.85 (4, m), 2.45-2.62
(1H, m3, 2.07-2.17 (1H, m), 3.21-3.45 (24, m), 3.88-4.07 (1H,
cl m}, 7.01-7.25 (4H, m). i
M
P
i(1e)-8 TH-NMR (CDCl) 8: 1.32-1.46 (TH, m3, £.62-1.98 (3H, m),

Cl

2.63-2.78 {2H, m}, 2.78-2.83 (1H, m), 2.88-3.10 (1H, m),
3.15-3.31 (14, m), 7.04-7.33 (4H. m).
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1(ia)-g F I PH-NMR (CDCL) 8 1.27 (5H, ), 1.45 (4H, s, 1.83-2.00 {3H, |
m), 2.23-2.39 (1H, m), 3.41-3.72 (2H. m}, 5.08-5.15 (D.5H,
), 5.20-5.27 (0.5H, m), 7.18-7.30 {1H, m}, 7.84-7 63 (1H
cl m), 8.02-8.08 (1H, m).
N .
X, °
0O 0
’AY/ |
[0075]

[Table 24]

1{1b}-& F TH-NMR (CHCL) & 1.34-1.85 {14H, m), 3.30-3.40 {1H. m),
3.45-3.53 (1H, m), 3.98-4.05 {1H, m}, 4.45-4.53 (0.5H, m),
6.09-8.18 (0.5H, my, 7.05-7.25 {2H, m), 7.34-7.46 {1H, m}.
ci
N
X, o
0 O
__\T——
1{1c}-9 F TH-NBR (CDCL) & 1.28-1.80 {12H, m}, 1.74-1.98 {2H, m),
3.16-3.32 (1H, m), 3.35-3.52 (1H, m), 4.48-4.60 (0.5H, m),
5 \ 6.18-6.27 (0.5H, m), 6.87-7.54 (4H, m), 7.60-7.80 (1H, m),
— /Gl 8.34-8.51 (1H, m).
N .
/& O\(S
o)
o N
- U
) F TH-NMR (CDCly) 8. 1.46-1.51 (11H, m), 1.68-1.86 (2H, m),
2.44-2 6% (1H, m), 2.83-3.11 {1H, m), 3.21-3.45 {2H, m}, 3.86-
4.04 (1H, m}, 6.86-7.09 (2H, m)}, 7.16-7.27 (1H, m}).
cl
N
OAO
1(1e}-8 F H-NMR {CDCly) & 1.38-1.49 {1H, m), 1.71-1.84 (3H, m),
2.69-2.81 (2H, m), 2.86-2.95 (1H, m), 3.03-3.12 {1H, mj,
3.22-3.35 (1M, m}, 7.02-7 10 (2H, m), 7.22-7.28 (1H, m).
Cl
N
M
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Iz

1(1a)}-10 TH-NMR (CDCh) & .27 (5H, s}, 1.46 (4H, s}, 1.83-1.98 (3H,
my, 2.22-2.38 (1H, m), 2.40-2.46 (3H, m), 3.42-3.71 (2H, m),
5.10-5.15 (D.5H, m), 5.23-5.28 (0.5H, m}, 7.26-7.38 (1H, m),
Cl 7.72-7.78 {1H, m), 7.82-7.97 (1K, m).
N
P
O 0
i
1{1b}-10 "H-NMR (CDCl) & 1.42-1.85 (14H, m), 2.36 (3H, 5), 3.26-
3.4% (TH, m), 3.43-3.52 (1H, m}, 4.01-4.08 (1H, m), 4.41-4.51
{0.5H, m), 5.89-5.96 (0.5H, m), 7.04-7.22 (2H, m}, 7.28-7.38
Cl (1M, m),
N
/\§ OH
0 O
{0076}
[Table 25]
1(1e-10 H-NMR (CDCh) & 1.32-1.87 {12H, m), 1.77-1,68 (2K, m),
2.37 (3H, §), 3.16-3.33 (1H, m}, 3.35-3.49 (1H, m), 4.52-4.81
{0.5H, m), 6.16-6.25 (0.5H, m), 6.91.7 .48 (4H, m), 7.63-7.82
Ci {(1H, m}, 8.34-8.51 (1H, m).
N
/g O\(S
0]
Q N
- A
1(1d}-10 H-NMR (CDCh) 8 4.50 {94, 8}, 1.54-1.85 {(4H, m), 2.34 (3H,
Vi ), 2.40-2.57 (1H, m}, 2.93-3.15 (1H, m), 2.20-3.44 {2H, m},
\ 3.85-4.04 (1H, m), 6.91-7.06 (1H, m), 7.08-7.22 (2H, m).
L — Cl
N
0
1{te}10 H-NMR (CDCl} &: 1.33-1.45 {1H, m), 1.67-1.80 (3H, m), 2.33
(3H, s), 2.65.2.75 (2H, ), 2.81-2.83 (1H, m), 3.00-3.00 (1H,
m), 3.18-3.27 (1H, m), 6.88-7.02 (1H, m), 7.411-7.15 (1H, mj,
Cl 7.18-7.21 {(1H, m).
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Tari ‘ Ci TH-NMR (CDClh) & 1.28 (5, 8, 1.46 (4H. 5), 1.84-1.92 (3H,
] M}, 2.25-2.38 (1H, m), 3.44-3.71 (2H, m}, 5.06-5.11 (0.5H, m),
l 517-5.21 (0.5H, m), 7.25-7.34 (1H, m}, 7.52-7.58 (1H, m),
7.712.75 (1H, m).
E __
N
e, ©
0 C
(16511 cl T-NMR (CDGh) & 1.41-1.83 (14H, m), 3.30-3.40 (1H, my),
3.45.3.54 (14, m), 3.98-4.06 (1H, m), 4.48-4.54 {0 5H, m),
j 6.15-6.24 (0.5H, m), 6.92-7.04 (2H, m), 7.09-7.18 (1H, m),
N
L, o
') O
T(1c)-11 cl H-NMR (CDCls) 8: 1.30-1.63 (115, m), 1.64-2.00 (3H, m),
3.16-3.33 (1H, m), 3.35-3.56 (1H, m), 4.45-4.59 (0.5H, m),
6.19-5.33 (0.5H, m), 6.80-7.3C (4H, m), 7.561-7.83 (1H, m),
8.32-8.53 {(1H, m).
F
N
/& 0\(3
O
O N
/
O
[oo77]
[Table 26&]
T Cl TH-NMR (CDChy) & 1.50 (GH, 8), 1.54-1.86 (4H, m), 2.43-2.64
(1H, m), 2.87-3.15 (1M, m), 3.22-3.46 (2H, m), 3.88-4.06 (1H,
m), 6.74-6.87 (1H, my, 6.90-7.04 (2H, m}.
F
N
O/EO
(3611 cl TH-NMR (CDCl) & 1.31.1.43(1H, my, 1.86-1.99 (3H, m),
2.65-2.77 (2H, m), 2.78-2.90 (1H, m), 2.97-3.08 (1H, m),
3.17-3.28 (1H, m). 6.84 (1M, d, J = 8.6 Hz), 6.93 (1H. d, J =
8.3 Hz), 7.01 (1M, s).
F
N
H \
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Tifariz F H-NMR (CDCl) & 1.28 (5H, 5), 1.47 (4H, s}, 1.84-2.01 (3H, |

m), 2.24-2.42 (1H, m), 3.43-3.73 (2H, m}, 5.04-5.12 {0.5H,
m), 5.15-5.22 (0.5H, m), 8.97-7.10 (1H, m}, 7.43-7.53 (2H,
mj.
F
N

1(1br-12 E "H-NMR (CDCl) 6 1.48-1.54 (10H, m}, 1.56-1.80 (4H, m),

8.28-3.40 (1H, m), 3.45-3.53 (1H. m), 3.97-4.05 (1H, m},
4.47-4.56 (0.5H, m), 6.13-8.21 (0.5H, m), 6.57-6.76 (1H, m),
6.82-6.95 (2H, m).
F
N

1(ic-12 F "H-NMR (CDCl) &: 1.32-1.62 (10H, m}, 1.64-2.11 (4H, m},
3.15-3.52 (2H, m), 4.46-4.58 (0.5H, m), 6.22-6.31 (0.5H, m),
6.63-7.16 {4H, m), 7.62-7.81 (1H, m), 8.33-8.51 (1H, m).

10078]

THer12 THINMR (CDCh) 8: 1.33-1.44 (1H, m), 1.65-1.92 (3H, m}, 2.73
(2H, d, J = 6.88 Hz), 2.81-2.91 (1H, m), 2.99-3.05 {1H. m),
3.18-3.30 (1H, m), 6.61-6.68 {(1H, m), 5.70-6.78 (2H, m).

a3 "H-NMR (CDCls) & 1.27 (8H, 5), 1.45 (3H, ), 1.86-2.06 (3H,

m}, 2.20-2.38 (1H, m}, 3.53-3.70 (2H, m), 4.74-4.81 {0.5H,
my, £.25-5.02 (0.5H, m), 6.93-6.99 (1K, m), 7.54-7.82 {1H,
m}.
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1H{1b)13

TH-NMR (CDCly) 8 1.46-1.54 {10H, m), 1.56-1.84 (4H, m),
3.24-3.53 (ZH, m), 3.99-4.07 (1H, m), 4.65-4.75 (0.5H, m),
5.99-5.07 (0.5H, m), 6.69-8.78 (2H, m).

T(icr13

"M-NMR {CDCly) 8: 1.30-1.61 {10H, m), 1.67-2.02 (31, m),
3.02-3.58 (2H, m}, 4.23-4.54 (1H, m), 6.70-6.89 (2H, m},
7.05-7.14 (1M, m), 7.72-7.79 (1H, m), 8.41-8.47 (1H, m}.

1idr13

"H-NMR (CDCl) 8; 1.50 (9H, s), 1.60-1.82 (3H, m), 1.83-1.95
(1H, m), 2.76-3.00 (1H, m), 3.00-3.15 (1H, m), 3.20-3.45 (24,
m), 3.86-4.04 (1H, mj, 6.56 (1H, br s), 673 (1H, d, J=4.0
Hz).

1{1e)-13

"H-NMR (CDCly) & 1.44-1.53 (1H, m), 1.74-2.01 (3H, m},
2.86-2.99 (3H, m), 3.02-3.11 (1H, m), 3.31-3.38 {1H, m), 6.62
(14, d, J = 3.4 Hz), 6.72 (1H, d, J = 4.0 Hz).

{iay14

TH-NMR (CDClaj &: 1.21-1.31 (8H, m), 1.47 (4H, s}, 1.86-1.99
(3H, m), 2.24-2.37 (1H, m), 2.65-2.76 (2H, m), 3.43-3.73 (2H,
m), 6.16-5.23 {0.5H, m}, 5.31-5.37 {0.5H, m), 7.33-7.45 (2H,
m), 7.72-7.84 (2H, m).

[C07¢]

\
1
i

THINMR (CDClL) 6, 1,16-1.28 (4H, m), 1.40-1.65 (10H, m).
164185{4H m), 2.57-2.70 (2H, m3, 3.23-3.41 (1H, m),
3.41-3.50 {1H, m), 4.06-4.16 (C.5H, m), 4.45-4.54 (0.5H, m),
7.07-7.18 (2H, m). 7.18-7.25 (2H, m}).




"H-NMR (CDCly} 5: 1.18-1.30 (3H, my), 1.30-1.62 (10H, m),
1.62-2.00 (3H, m}, 2.59-2.71 (3H, m), 3.13-3.47 (2H, m),
4.55-4.65 (0.5H, m), 6.22-6.32 (0.5H, m), 6.83-7.38 (6H, m),
7.86-7.82 {(1H, m), 8.37-8.52 (1M, m).

"H-NMR (CDCl) 8: 1.18-1.27 (3H, m), 1.51 (8H. s}, 1.61-1.83
(4H, m), 2.42-2.68 (3H, m), 2.98-3.18 (TH, m), 3.21-3.43 (2H,
m), 3.86-4.08 {1H, m}, 8.85-7.09 (3H, m}, 7.15-7.24 {1H, m}.

H-NMR (CDCly) & 1.23 (3H, £, J = 7.5 Hz), 1.35-1.44 (1H, m},
1.67-1.90 (3H, m), 2.63 (2H,q, J = 7.5 Hz), 273 (3H, d, J =
8.9 Hz), 2.78-2.85 (1H, m), 3.01-3.07 (1H, m), 3.19-3.26 (1H,
m), 7.01-7.06 (3, m), 7.18-7.23 (1H. m).

*H-NMR {CDCh) & 1.28 (5H, s), 1.46 (4H, s), 1.77-2.01 (34,
mj, 2.23-2.38 {1H, m}, 3.53-3.72 (2H, m}, 5.07-6.14 (0.5H,
m), 5.19-5.25 {(0.5H, m), 7.80-7.62 (2H, m), 7.75-7.83 {1H,

m}.

TH-NMR (CDCly) 6: 1.40-1.56 (10H, m), 1.57-1.80 (4H, m),
3.20-3.40 (1H, m), 3.44-3.54 (1H, m), 3.958-4.06 (1H, m),
4.45.4 58 (0.5H, m), 6.15-6.24 (C.5H, m), 7.16-7.29 (1H, m),
7.31-7.44 (2H, m).

o @\Q/
N S
)s O"\//
o 0 N
|
’JY, <\/N
e (}\/@\/
N
OAO
T(TE‘)"R@ [—LQ\/
N
H
1(12)-15 Cl
&«@m
N
P
o) O
IROSE Cl
Cl
N \
K O
0 O
| |/_%,
00801
[Table Z29]
RESE 1

c
N;s

o O

- O

8]

Cl

TH-NMR (CDCly) 8. 1.36-1.60 (11H, my, 1.79-1.87 (3H, m),
3.19-3.30 (1H, m), 3.35-2.51 (1H, m), 4.50-4 58 {0.5H, m),
6.20-6.27 (0.5H, m), 6.88-7 60 (4H, m}, 7.62-7.80 {1H, m),
8.36-8.50 (1M, m).
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i

T{1d-15 Ci TH-NMR (CDCIL) & 1.49 (9H, 5}, 1.56-1.88 (2H, m}, 1.60-1.86
(2H, m), 2.46-2.82 {1, m), 2.858-3.12 (1H, m}, 3.22-3.45 (2H,
m), 3.88-4.03 (1H, m}, 6.96-7.07 {1H, m}, 7.23-7.38 (2H, m),
Ci
N
O/&o
1(1e}-15 Cl THNMR (CDCl) 5 1.35-1.48 (1H, m), 1.68-1.92 (3H, m),
2.69-2.76 (2H, m), 2.78-2.97 (1H, m), 3.00-3.08 {1H, m},
3.20-3.30 {1H, m}, 7.03-7.08 (1H, m), 7.29-7.37 (2H, m).
Cl
N
H
1{1a)-18 "H-NMR (CDCly) & 1.26 (5H, s), 1.47 (4H, s}, 1.86-2.03 (3H,
m), 2.26-2.41 (1H, m), 3.43-3.74 (2H, m), 5.16-5.22 {0.5H,
CF3 m), 5.28-5.34 (G.5H, m}, 7.41-7.70 {(1H, m}, 7.78-7.89 (1H,
m), 8.10-8.28 (2H, m}.
N .
g ©
0 O
1{ib}-186 TH-NMR {CDCl) 8: 1.39-1.65 (11H, m}, 1.66-1.81 (ZH, m),
1.88-2.02 (1M, m}, 3.26-3.40 {1H, m}, 3.44-3.54 (1H, m),
C]’:3 4.04-4 16 (1H, m}, 4.56-4.64 {0.5H, m), 6.04-8.11 (C.5H, m),
7.40-7.68 (4H, m).
N \
o O
o O
1{1e-18 TH-NMR (CDClg) & 1.33-1.57 (10H, m}, 1.63-1.98 {(4H, m),
3.16-3.28 {1H, m), 3.35-3.51 (1H, m), 4.55-4.64 (0.5H, m},
CF3 6.34-6.42 (0.5H, m), 68.96-7.15 {2H, m), 7.41-7.81 (4H, m},
8.37-8.51 (1M, m).
N )
| O._~
OAO
i N
I
\ N
1{1d}-16 H-NMR (CDCIs) 8: 1.50 (8H, s}, 1.59-1.85 (4H m), 2.54-2.75
{1TH, m), 3.05-3.44 {3H, m}, 3.81-4.09 (1H, m}, 7.30-7.51 {4H,
CFy | ™
N
100817



108

1{1e}-16 : H-NMR (CDCl} & 1.34-1.47 {1H, m), 1.68-1.82 {(3H, m},
I 2.78-2.80 (3H, m}, 3.01-3.08 (1H, m), 3.22-3.31 {i1H, m},
; CF, 7.35-7.43 (2H, m), 7.44-7.50 (2H, m).
S
| H
1{1a}-17 [os] H-NMR (CDCHy &:1.17-1.32 (6H, m), 1.46 (5H, &), 1.83-1.98
(3H, m}, 2.22-2.37 (1H m), 2.68-2.87 (44, m), 3.43-3.72 (2H,
m), 5.12-5.18 {0.5H, m), 5.28-5.32 {0.5H, m), 7.38-7.47 {1H,
my, 7.67-7.77 (1#, m}, 7.80-7.88 (1H, m}.
N
oS0
1(1b}-17 Cl TH-NMR (CDCI) 6:1.16-1.30 (4H, m), 1.38-1.83 (12H, m),
2.62-2.88 (3H, m}, 3.23-3.53 (2H, m), 4.01-4.18 {1H, m},
4 43-4.54 ((.5H, m), 5.83-5.84 (0.5H, m}, 7.062-7.35 {3H, m}.
N
P
j(’
1(1e)-17 Cl TH-NMR {CDCls) 6: 1.22 (3H, t, J = 6.0 Hz), 1.38 (8H, ), 1.44-
2.00 {(4H, m), 2.658-2.81 (3H, m), 3.13-3.33 (1H, m}, 3.34-3.48
{1H, m), 4.52-4.62 {D.5H m}, 8.18-6.30 (0.5H m), 6.82-7.40
(4H, m}, 7.65-7.81 (1M, m), 8.36-8.51 (1H, m).
h ~
o N
Y
N
1(1d)-17 Cl "H-NMR (CDCl} 8:1.22 (3H, 1, J = 7.3 Hz), 1.50 (8H, s}, 1.57-
//aﬁﬁf 1.84 (4H, m), 2.43-2.80 (1H, m}, 272 (2H, . J = 7.3 Hz),
74 \ , 2.94-3.13 (1H, m), 3.20-3.43 (2H, m), 3.86-4.05 (1H, m),
] M 6.89-6.99 (1H, m), 8.99-7.09 {1H, m}, 7.20-7.27 {1H, m).
N
,Jr |
1{1e}-17 Cl "H-NMR (CDCIl) 6: 1.22 (3H, &, J = 7.3 Hz), 1.42-1.56 (1H, m), i
1.68-1.96 (3H, m}, 2.65-2.89 (4H, m), 2.89-3.00 {1H, m},
3.05-3.47 (1H, m), 3.28-3.40 (14, m), 6.94-7.02 {1+, m), !
7.03-7.11 (1K, m), 7.17-7.29 {1H, m}. i
N |
H i
(00827

[(Table _31]
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11818 CF, THANMR (CDChy 6 1.26 (5H, ), 1.46 (4H, 83, 1.82-2.01 (2H,

my, 2.24-2.38 {1H, m}, 3.44-3.73 (2H, m}, 5.15-5.21 (0.5H,
ml, 5.27-5.33 (0.5H, m), 7.45-7.84 {2H, m}, 7.70-7.79 (1H,
m), 8.03-8.141 (2H, m}.

N .

{1618 CF, TH-NMR {CDCl) 5 1.39-1.65 (10H, my, 1.66-1.85 (3H. m),

i
1.86-2.01 (1H, m), 3.26-3.42 (1H, m), 3.43-2.54 (1M, m),
4.02-4.17 (18, m), 4.55-4.65 (0.5H, m}, 8.06-6.15 (0.5H, m),
7.40-7.65 (4H, m).
N

Tc18 CF, TH-NMR (CDCL) & 1.34-1.62 {11H, m), 1.76-1.98 (3H, m},
3.17-3.50 (2H, m), 4.54-4.84 (6.5H, m), 6.28-6.37 (0.5H, m),
£.97-7.18 (1H, m}. 7.35-7.80 (5H, m), 8.37-8.51 (1H, m).

Tidi18 CF, TH-NMR (CDCly) 6; 1,48 (9H, s), 1.60-1.85 (4H, m), 2.56-2.70

(1H. m), 3.04-3.24 (1H, m), 3.24-3.45 (2H, m), 3.93-4.08 (1H, |
m), 7.24-7.35 (2H, m), 7.51.7.57 (2H, m).
[\

i(1e-18 CE H-NMR (CDCly} & 1.39-1.50 (1H, m), 1.70-1.84 (3H, .
3 280293{3H m). 2. 5325(1 'm), 3.26-3.37 {1H, m), 7.33
(24, d. J = 8.3 Hz), 7.55 (2K, d, J = 8.3 Hz).

TH-NMR {CDCh) & 1.25 (5.4H, 59, 1.46 (3.6H, s), 1.95-2.11
(1.0H, m), 2.34 (1.2H, d, J = 1.7 Hz), 2.36 (1.8H, d, J = 1.1
Hz), 2.56-2.66 (1.0H, m), 2.67 (0.5H, td, J = 12.5, 3.2 Hz),
374 {D.5H, i, J = 13.2, 3.4 Hz), 3.01 (0.5, ddd, J = 22.8,
13.0, 1.8 Hz), 4.0% (0.5H, ddd, J = 22.3, 13.2, 2.3 Hz), 5.16-
[ Oz( O 5.20 {0.5H, br m), 5.28-5.31 (0.5H, br m), 5.39 {1.0H, dt, 4 =
46.0, B.4 Hz), 7.27-7.33 (1.0H, m), 7.61-7.70 (2.0H, m}.

Tiiar1e

10083]
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[Table 32

{118

TH-NMR {CDCls) 8: 1.52 (8.0H, 5), 1.62-1.89 (1.0H, brm),
1.80-1.88 (1.0H, brm), 2.25(3.0H,d, J =11 Wz}, 2.08
(0.2H, dd, [ = 36,4, 14.6 Hz), 3.35 (0.8H, dd, J = 37 8,
12.6 Hz), 3.79 (0.2H, dd, J = 21.5, 12.3 Hz), 3.95 (0.8H,
ddd, J = 21.6, 13.3, 2.1 Hz), 4.29 (0.8H, g, J = 8.0 Hz),
443 (0.2H, 1, J =B85 Hz), 4.54 (08K, d, J =74 Hz), 464
0.2H,t, J=7.4 Hz), 4,03 (1.04,d, J = 52.7 Hz), 8.17
{1.0H, brs), 8.95-7.05 (2.0H, m), 7.14 (1.0H, t, J = 7.7 Hz),

HESSE

i ess potar

"H-NMR (CDCh) 8: 1.45 (6.3H, s), .53 {2.7H, 5), 1.93-
2.02 (1.0H, brm), 2.08-2.39 {1.0H, br m}, 2.25 (0.9H, s),
2.27 (214 d, J = 1.7 Hz), 2.73-2.86 {0.3H, m), 3.07 (0.7H,
dd, J=34.9, 12,6 Hz), 3.82 (1.0H, dd, J = 18.8, 13.7 Hz},
4.63-5.00 (2.0H, m), 6,47 (0.7H, d, J = 8.3 Hz), 8.86-7.11
(3.3H, brm}, 7.20 {1.0H, t, J= 7.7 Hz), 7.66 (0.3H, br s},
7.72 (3.7H, s}, 8.28 (0.3H, brs), 843 (0.7H, brs).

More polar

TH-NMR (CDCL) 80 1.48 (4.5H, 8), 1,57 (4.5H, 8), 2.18-
2.24 {1.5H, brm), 2.27 (3.0H, br s}, 2.30-2.38 (0.5H, br
m), 3.20 (0.5H, dd, J = 36,7, 13.2 Kz}, 3.32 (0.5H, dd, J =
37.5,13.5 Hz), 3.90 (0.5H, dd, J = 21.2, 13.7 Hz}, 4.11
(0.5H, dd, J = 22.6, 15.2 Hz), 4.41 {(0.BH, t, J = 8.6 Mz),
456 (0.5H, t, J=8.0Hz), 5.11 (0.5H, d, J = 51.5Hz), 519
(0.5H, d, J =521 Hz), 6.87-7.03 (2.0H, m), 7.08-7.12
(2.6H, m}, 7.18-7.22 {1.0H, m}, 7.61 (0.5H, brs}, 7.67
(0.5H, br ), 8.33 (0.5H, brs), 8.38 {0.5M, brs).

H{1d)-19

"H-NMR (CDCly) &: 1.52 (6.0H, brs), 1.72-1.79 (0.5H, br
m), 1.81-1.88 (0.5H, br m}, 2.14-2.22 (2.0, br m}, 2.24
(3.0H, d, J = 1.5 Hz}, 2.84-2.72 (0.5H, br m}, 2.81-2.88
(0.8H, brm), 3.11-3.24 (2.0H, brm), 4.13-4.26 (1.0H, br
m), 4.88-5.06 (1.0H, br m), 6.78-6.84 (2.0H, br m}, 7.08
(1.0H, t, J = 7.9 Hz).

1{1er19

TH-NMR (CDCh) 5. 1.44-1.61 (1H, ry, 2.06-2.20 (1H, m),
224 (3H, d, J = 1.5 Hz), 2.70 {2K, d, J = 6.8 Hz), 3,12 (1K,
ddt, J = 28,7, 13.0, 1.5 Hz), 3.22 (1K, ddd, J = 32.6, 13.1,
43 Hz), 3.57 [1H, 6dd, J = 14.6, 7.9, 5.0 Hz), 5.19 {1H, dt,
J=54.6 45Hz), 6.85 (1H, d, J = 2.4 Hz), 6.88 (1H, 8),
7.08 (1H, t 4= 7.9 Hz).

1{1an20

TH-NMR (CDCLy 5. 1.24 {5.4H, s}, 1.45 (3.6H, 5), 1.98-
203 (1.0H, m), 2.33 (1.2H, d, 4 = 1.1 Hz), 2.35 (1.8H, d, J
= 1.7 Hz), 2.37-2.47 (1.0M, m}, 3.64-3.73 (1.4H, m), 3.84
(0.6H, dt, J = 11.6, 1.9 Hz), 4.18-4.23 (1.0H, br m), 4.48-
460 (2.0H, m), 5.28 (0.6H, t, J = 8.0 Hz), 5.37 (0.4H, dd, J
=88, 6.9 Hz), 7.25-7.38 (8.0H, m), 7.58-7 87 (2.0, m).

[0084]

[Table 33]
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TH-NMR (CDCly) &: 1.50 (9H, s, 1.51-1.59 (1H, m), 1.63-
2.00 ¢1H, m), 2.25 (3H, d, J= 1.7 Hz), 3.35 (1H, dd, J =
12.0, 4.0 Hz), 3.73-3.88 (2H, m), 4.22 (1H, q, J = 7.8 Hz),
4.38-4.40 (3H, m), 6.93-7.01 (2H, m), 712 (1H, , J = 7.7
Hz), 7.24-7.36 (5H, m).

|
|
!
|
ﬁ

T(icr20

Less Polar

"H-NMR {CDCly) &: 1.52 (8.0H, brs), 1.87-1.92 (0.5H, br
m}, 1.88-2,03 (0.5H, br m}, 2.08-2.15 (0.5H, brmj, 2.17-
2.22 (D.5H, br m), 2.28-2.28 (3.0H, m), 2.93-2.96 (0.5H, br
m), 3.30 (0.5H, dd, J = 13.5, 2.0 Hz}, 3.50-3.54 (0.6H, br
m), 3.70-3.74 (0.5H, brm}, 3.98 (0.5H, dd, J=12.8,6.0
Hz), 4.16 {0.5H, 1, J = 5.4 H2), 4.39-4.47 (2.0H, m), 4.88-
4.91 (0.8, brm), 4.96-4.98 (0.5H, brm), 6.83-6.89 {3.0H,
my, 7.18-7.35 (9.0H, m).

More polar

H-NMR (CDCl) 8: 1.47 (3.6H, 5), 1.55 (5.4H, 8}, 2.01-
2.06 (1.0H, brm), 2.14-2.24 (1.0H, brm}, 2.26 (3.0H, s},
324 (1.0H, td, J =117, 3.8 Hz), 3.64 (0.4H, d, s =108
Hz), 3.96-4.02 {1.0M, br m), 4.11-4.12 (D.6H, br m}, 4.35-
4,53 {3.0H, m), 8.85-7.01 (2.0H, m}, 7.04-7.06 (2.0H, br
m), 7.17 (1.0H, g, J = 7.1 Hz}, 7.27-7.35 (8.0H, brm), 7.57
(0.6H, 5), 7.61 {0.4H, 5}, 8.33 (0.6H, s). 8.38 (L.4H, s).

H

{1dr20

"H-NMR {CDCly) 8: 1.51 {9.0H, brs), 1.81 (1.0H, dt, d =
13.3, 5.5 Hz), 1.97-1.89 {(1.0H, m), 2.23 (3.0H, &, J=1.2
Hz), 2.51-2.61 (0.5H, br m}, 2.64-2.73 {0.5H, br m}, 3.04-
3.11 (1.0H, brm}, 3.26-3.31 {1.0H, br m), 3.43-3.51 {0.5H,
brmj, 3.68-3.73 (0.5H, br m), 3.88-3.54 {1.0H, brm}, 4.06-
4.20 (1.0H, br mj, 4.38-4.45 (2.0H, br m}, 8.78-6.84 (2.0M,
my, 7.06 (1.0H, t, J = 7.7 Hz}, 7.26-7.34 {5.0H, m;.

1{1e)-20

p

I

o, -

TH-NMR (CDCE) 8 1.81 (1H, ddd, J = 14.5,
201 (1#, dd, J = 13.5, 8.5 Hz}, 2.23 (3H, d,
288 (2H, d, J=6.8 Hz), 2.97 (1H, dd, J = 11.7, \
3.20(1H, dd, J=11.7, 5.4 Hz}, 3.51 (1H, ddd, J = 14.6,
8.0, 54 Hz), 4.10-4.15 (1H, m), 443 (1H, d, J = 11.7 Hz},
447 (1H, d, J=11.7 Hz), 6.85 {1H, dd, J = 4.8, 1.2 Hz),
5.88 (1H, s}, 7.08 (1H, t, J = 7.8 Hz), 7.25-7.35 (BH, m).

Tarzt

TH-NMR (CDCY & 4.01-1.08 (3H, m), 1.22-1.29 {8H, m),
1.46 (5H, &), 2.28-2.41 (4H, m), 2.41-2.53 {1H, m), 3.01-
3.2 (1H, m), 3.74-3.89 (1H, m), 5.05-5.12 (0.5H, m),
5.15-5.24 (0.5H, m), 7.22-7.33 (1M, m), 7.56-7.68 (2K, m),

[0083]

[Table Z4]



112

{1021 TH-NMR (CDCls) & 0.91-1.06 (3H, m), 1.43-1.64 (12H, m),
1.91.2.02 (1H, m), 2.15-2,19 (1K, m), 2.19-2.28 (4H, m},
2.70-2.81 (0.5H, m), 3.77-3.86 (0.5H, m), 4.01-4.15 (0.5H, m},
: E 4.43-4.54 (0.5H, m), B.85-7.06 (2H, rm), 7.07-7.17 (1H, m}.
N
/& OH
o) 0
1(icr21 i T TH-NMR (CDCly) & 0.85-1.11 (35, mj, 1.34-1.63 {11H, m),
: 2.02.2.18 (2H, m), 2.21-2.38 (4H, m), 3.71-3.86 (1H, m},
4.51-4.88 (0.8H, m), 6.42-6.55 (0.5H, m), 6,80-7.24 (4H, m),
' F 7.62-7.80 (1H, m), 8.32-8.50 (1H, m}.
N i
' g O
0
.0 N !
’\’/ <\/1
N
1(1d)-21 THINMR (CDClL) 6: 0.89-1.02 (3H, m), 1.51 {(9H, 5), 1.57-1,69
(1H, m), 1.91-2.08 (24, m}, 2.23 (3H, 5), 2.42-2.70 (2H, m),
3.19-3.37 (1H, m), 3.58-3.71 (1H, m}, 3.74-2.01 (1H, m),
E 6.76-6.90 {2H, m), 7.02-7.11 (1H, m).
i
'8 O
1(1e)-21 TH-NMR (COCly) 5: 0.95-1.00 (1H, m), 1.03 {3H, d, J = 6.9
Hz), 1.97-2.06 {1H, m), 2.08-2.24 (tH, m}, 2.23 (3H, 5), 2.54
(1H, dd, J = 10.2, 7.1 Hz), 2.83-2.76 (2H, m), 3,04 (1H, dd, J
F = 10,2, 7.8 Hz}, 3.24-3.36 (1H, m}, 6.83-6.89 (2H, m), 7.03-
7.10 (1H, m).
N .
H .
{{1a)-22 | HANMR (GDCR) & 1.04 {3H, t, J = 8.6 Hz), 1.27 (BH, 8}, 1.46
) 4H, 53, 1.88-2.03 (2H, m}, 2.29-2.42 (4H, m), 2.93-3.13 {1H,
g m), 3.74-3.88 (1H, m), 5,17 (0.5H, dd, J = 8.7, 3.7 Hz), 5.28
F | (0.5H, dd, J = 8.8, 2.5 Hz), 7.22-7.32 {1H, m), 7.56-7.57 {2H,
N { ml.
P
O O
1{1h)22 TH-NMR (CDCly) 8 0,95 (2H, d, 4 = 6.9 Hz), 1.28-1.37 {1H,

%i}/’zé “"\F

m), 1.40-1.83 (12H, m}, 2.20-2.28 (4H, m), 2.98 (1H, 1. J =89
Hz), 3.44-3.85 (1H, m), 4.02-4.16 (1H, m}, 4.45-4.56 {0.6H,
mJ, 5.85-5.91 (0.4H, m), 6.82-7.06 (2H, m}, 7.07-7.18 (1H,
mi.
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1({e-23

|
|
|

"H-NMR (CDCly) 5: 0.88-1.06 (3H, m}, 1.30-1.80 (12H, my},
2.24-2.41 (4H, m), 2.87-3.01 {1H, m}, 3.34-3.52 (1H, m},
4.50-4.60 (G.6H, m), 6.18-6.28 (0.5H, m}, 6.85-7.24 (4H, m},
7.83-7.81 (1H, m), B.36-8.51 {1H, m}.

1(tdp22

a
s ‘\\

THANMR (CD G & 0.85-1.04 (3H, m), 1.28-1.56 (10H, m),
1.70-1.80 (1H, m), 2.10-2.30 {4H, m}, 2.42-2.58 (1H, m),
2.77-2.96 (1H, m}, 2.97-3.15 {1H, m), 3.38-3.54 (1H, m),
3.87-4.08 (1H, m), 6.76-6.91 (2H, m), 7.03-7.11 (1H, m).

T(1ey22

TH-NMR (CDCly) &: 0.69 (3H, d, 4 = 6.9 Hz), 1.39-1.47 (1H,
m), 1.59-1.88 (1H, m}, 2.04-2.29 (4H, m}, 2.34-2.45 (1H, m},
2.83-2.75 {2H, m), 3.15-3.23 (1H, m), 3.28-3.38 {1H, m},
6.83-6.89 (2H, m), 7.04-7.10 (1K, m).

1f{a)-23 @

"H-NMR (CDCly) & 1.30 (4.5H, s), 1.47 (4.5H, 8}, 2.24-2.27
(1.0H, m), 2.33 (1.5, d, J=1.1 Hz), 2.38 (1.5H, d, J = 1.1
Hzy, 2.44-2.48 (1.0H, m), 3.51-3.56 (2.0H, m}, 4.08 (0.5H, dd,
J=10.8,7.7 Hz), 4.16 {0.5H, dd, 4 = 8.2, 6.9 Hz), 5.32 (0.5,
dd, J=9.5, 2.0 Hz), 545 (0.5H, dd, J =8.5, 2.0 Hz}, 7.21-
7.33 (6.0M, m), 7.62-7.70 (2.0H, m}.

TAb123 @

-{OBH m

TH-NMR (CDCly) : 1.51 (4.5H, s), 1.52 (4.5H, s), 1.80-1.98
(1.0H, m), 2.06-2.35 (2.0H, m), 2.25 {3.0H, ), 3.32-3.41
(1.0H, m), 3.74-3.86 (0.5H, m), 4.17-4.26 (0.5H, m), 4.37-4.72
(0.5H, m), 4.89-5.22 (0.5M, m), 5.7 (0.5H, ), 6.53-6.57

), 6.96-7.31 (8.0H, m).
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TH-NMR (CDCly) & 1.38 {9H, s, 1.99-2.34 (2H, m), 2.28 (31,
s), 3.30-3.57 (2H, m), 3.65-3.77 (1H, m), 4.47-4.74 (1H, m);
8.38 (1H, d, J = 8.2 He), 6.77-7.34 (GH, m), 7.57-7.74 (1H, m),
8.27-8.46 (1H, m).

TH-NMR (CDCla) 8. 1.50 {4.5H, 5), 1.53 (4.5H, 8}, 1.92-
2,11 (2.0H, m), 2.24 {3.0H, s}, 2.59-2.70 (1.0H, m), 3.04-
3.22 (1.0H, m), 3.23-3.47 (2.0H, m), 3.68-3.85 (1.0H, m},
4.02-4.12 (0.5H, m}, 4.13-4.24 (0.5H, m), 6.80-8.95 (2.0,
m), 7.04-7.13 {1 0H, m), 7.15-7.24 (3.084, m)}, 7.27-7.32
(2.0H, m).

TH-NMR (CDCly) 8. 1.84-2.01 (2.0H, m), 2.24 (3.0H. d, J =
1.8 Hz), 2.77 (2.0M, d, J = 6.9 Hz), 2.87 (1.0H, dd, J =
40.1, 8.7 Hz), 3.33 {(1.0H, guint, J = 8.7 Hz), 3.45 (1.0H,
dd, J = 10.2, 7.6 Hz}, 3.55 {1.0H, quint, J = 7.6 Hz), 6.87-
6,03 (2.0H, m), 7.06-7.12 (1.0H, m}, 7.16-7.25 (3.0H, m),
7.27-7.31 (2.0H, m}.

"H-NMR (CDCly) &: 1.47 (3H, d, 4 = 6.0 Hz), 1.94-1.93
(1H, m), 3.81 (3H, 8), 5.15-5.23 (1H, m), 6.60 {1H dd, J=
87, 32H2), 716 (1M, d, J=3.2Hz), V.38 (1H, d, 4= 87
Hz}. Optical purity: 95 6%ee

"H-NMR (CDCls) &: 1.43 (3H, dd, J = 6.4, 2.8 Hz}, 2.57-
2681 (1H, m), 2.76-2.80 (1H, m}, 2.12-3.18 (3H, m), 3.29-
.36 (1H, m), 3.60-3.65 (1H, m}, 3.81 (3H, ), 4.80-4 87
f1H, m), 8.71 {1H, dt, J= 8.7, 2.8 Hz), 7.07 (1K, £, J = 2.8
Hz), 7.40 (1H, g, J = 8.7, 2.8 Hz).

icr23 -
i /f\ <\,N
0o87]
iTable 36]
{{1ar23 @
Zlg F
N
f"
i(ler23 @
N &
‘ H
3(3a)-2
MeO
Y\/LOH
i
% Br
3(3b)-2
MeO
peaa
: O
Br
2{3c2
MeOCqO/\@
O
COsEt

THNMR (CDCLY 6 1.34 (3H, £, J = 7.2 Hz), 1.45 (3H, d, J
= 6.6 Hz), 2.55-2.58 (1H, m), 2.75-2.7¢ {1H, m}, 3.14-3.17
fH, m, 3.31 (15, dd, J = 11.4, 5.0 Hz), 3.62 (1H, dd, J =
11.4, 3.1 Hz), 3.85 (3H, ), 4.25 (2H, q, J = 7.2 Hz), 4.89
(1H.q, J = 6.6 Hz), 6.26 (tH, d. J = 15,5 Hz), 6.82 (1H, dd,
J= 85 27 Hz), 7.04 (1H, &, J = 2.7 Mz), 7.83 (1H, d, J =
8.5 Hzj, 7.99 (1H, d, J = 15.6 Hz).
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3(3a03

MeO

TH-NMR (CDCl) &: 1.47 (30, d, J = 6.6 Hz), 1.87-1.97
(AH, ™), 2.7 (3K, 5}, 5.16-5.24 (1H, m), 5.90 {1H, dd, i =
85,24 Hz), 7.07 (1H, ¢, J= 2.4 Hz}, 7.45 (1H, d, J= 8.5

i Hzj, Optical purity; 83.9%ee

303613

MeO

TENMR (CDCk) 5 1.41 (3H. d, J = 6.3 Hzy, 2.64-2.57
(1H, ), 2.75-2.78 (1H, m), 3.10-3.18 (1H, m), 3.30 ({H,
dd, J=11.8, 8.0 Hz), 3.56 (1H. dd, J = 11.8, 3.2 Hz}, 3.80
(3H, &), 4.84 (1H, g, J = 6.3 Mz), 6.91 (1M, dd, J= 8.7, 2.8
Hz), 7.06 (1H, d, J = 1.8 Hz), 7.40 {1H, d, J = 6.7 Hz).

3(3c13

TH-NMR (CDCly) 8 1.35 (344, 4, J = 7.3 Hzy, 1.45 (3H, d, J
= 8.9 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), 3.53-3.58 {1H, m}, 3.83 (3H,
s}, 4.25-4.32 (2H, m), 4.83 (1H, q, J = 8.4 Hz), 6.32 (1H, d,
=156 Hz), 6.96 (1H, d, J = 8.3 Hz), 7.03 (1K, ), 7.40
(1H, d. J = 7.3 Hz), B.0B (1H. 4, J = 15.6 Hz).

[0088]

[Table 37]

3(3a)4

Br
OMe

OH

"H-NMR (CDCl) &: 1.48 (34, ¢, J = 6.3 Hz), 1.88-2.02
(1H, m}, 3.80 {3H, 5}, 5.27-5.36 {1H, m), .83 {1H, dd, J =
7.9, 1.5 Hzy, 7.22 (1M, dd, J = 7.8, 1.6 Hz), 7.31 (1H, t,J=
7.9 Hz}. Optical purity: 85.1%ee

3(30)-4

"H-NMR (CDCls) 8: 1.43 {3H, d, J = 6.4 Hz), 2.56 {1H, dd,
Jd=48 2.7 Hz), 277 (1H, t, J=4.5 Hz), 3.11-3.18 (1H,
m), 3.31 (1H, dd, J = 11.2, 5.8 Hz}, 3.89 (1M, dd, J = 11.2,
3.2 Hz}, 3.80 (3H, &), 4.86 {1H, ¢, J = 6.4 Hz}, 6.82 (1H, d,
J=7.9Hz, 7A3 (MM, d, =78 Hz), 731 (TH, L J=T7.8
Hz).

3(3c)2

TH-NMR (CDCl) & 1.35 (3H, 1, J = 7.2 Hz), 1.46 (3H, d. J
=64 Hz) 253 (1H, dd J= 51, 2.7 Hz), 2.75 (1H, £, J =
4.6 Hz), 3.11-3.15 (TH, m), 3.26 (1H, dd, J = 11.2, SQH)
3.53 (1M, dd, J = 11.2, 2.7 Mz}, 3.87 (3H, ), 4.27 (2H, q, J
= 7.2 He), .86 (1H, q, J = 6.4 Hz}, 6.52 {1H,d, J = 16.1
Hz), 6.85 (1H, d. J = 8.0 Hz), 7.16 (1H, d, J = 8.0 Hz), 7.34
(1H,t, J = 8.0 Hz), 7.88 (1H, d, 4 = 16.1 Hz).

3{3a)-5

OMe

Br

H-NMR (CDCh) &: 1.48 (3K, ¢, =864 Hz), 1.98 (1H,4,J
= 3.2 Hz), 3.89 {3H, s), 5.25-5.32 (1H, m), 6.57 (1M, dd, J
=101, 2,7 Hz), 8.99 (1H, dd, J = 8.7, 2.7 Hz). Optical
purity: 87 .2%ee

|




) 3(3b%-5

|

Br
OMe

H-NMR (CDCly) & 1.41 (3H
J=52,2.9Hz), 2.78 (1H, t J 46 Hz), 3.13-3.18 (1H,

m). 3.26 (1H. 44, = 1.5, 6.0 Hz), 3.61 (1H, dd, J = 19.5,
3.4 Hz), 3.59 (3H, ), 4.94 (1H, o, J = 6.5 Hz), 8.57 (1K,
dd, J=8.7, 2.9 Hz), .88 (1H, dd, J = 8.2, 2.9 Hz).

d, J=86.0 Hz), 2.56 {1H, dd.

3(3c)-5

M
OMe ™ co,Et

"H-NMR (CDCl) & 1.34 (3H, t, J = 7.1 Hz), 1.43 (3H, d, J

= 6.3 Hz), 2.54 {(1H, dd, J = 4.8, 2.6 Hz), 2.77 (1H. t, J =

4.6 Hz), 3.13-3.16 {(1H, m), 3.26 (1H, dd, 4= 10.8, 6.0 Hz),

3.57 (1H, dd, J = 10.8, 2.8 Hz), 3.86 (3H, &), 4.27 (2H, q. J

= 7.1 Hz), 4.85 (1H, g, J = 6.3 Mz), 6.50 (1H, d, J = 16.0

Hz), 8.57 (1M, dd, J = 10.3, 2.6 Hz), 6.90 (1H, dd, J = 9.5,
2.6 Hz), 7.77 {(1H. d. J = 18.0 Hz}.

3{3a)-6

OH

"H-NMR (CDCh) & 1.49(3H, d, J= 6.8 Hz), 1.84 (1H.d, J
= 5.0 Hz), 2.33 (3H, d, J= 2.3 Hz), 512-5.18 (1H, m), 7.21
(1M, 1, J = 8.0 Hz), 7.34 {1H, d, J = 8.3 Hz). Optical purity:
82 5%ee

| 3(3b)-6

il

THNMR (CDCl) & 1.45 (3H, d, J = 6.3 +z), 2.33 (3H,d, J
= 2.4 Hzy, 2.55 {1H, dd, J = 5.1, 2.4 Hz), 2.77 {(1H. dd, J =
49, 42 Hz), 3.12-3.16 (11, m), 220 (1H, dd, J = 11.4, 6.1
bz) 3.61 (1H, dd, J = 14.4, 3.1 Hz), 4.81 (1H, ¢, J =63
Hz), 7.15 {(1H, t, J = 7.8 Hz), 7.35 (1H, d, J = 8.3 Hz).

[0089]

[Table 28]

3(3¢1-6

i

CO,Et

H- MR(CDCig)S 1.35(3H,t, J=7.1Hz), 147 (3H.d, J=
Hzy, 2.33(3H. d J= 2AH2 2.55 (1H, dd, J=4.8,2.7

zy, 278 (1M t, J=486Hz), 3 (Hm)33‘{(1H dd,
1.4, 6.0 Hz), 3.82 (1H, dd, .J 232H)428(2Hq
7.1Hz), 4.86 (1H,q, J = 64Hz}636(? d,J=158

LT.29(1H, d, J= 7.3 M), 7.36 (1H, d, J = 8.3 Hz), 7.91

cd, J =158 Hz).

Icqc_;l;_cn
-Is.

IE/ nond

1

—

|
!
|
3BarT
|

OH

Br

TH-NMR (CDCl) 8 145 (3H, d, J=8.3 Hz}, 1.75{1H, d, J =
4.0 Hzy, 2.27 (3H, d, J= 2.3 Hz), 5.06-5.11 (1H, m}, 7.21 (1H,
d, J=8.6Hz), 7.40 (1M, t, J = 7.7 Hz). Optical purity:
94.0%ee

3(3b)-7

e

Br

‘H-NMR (CDCl} 8 1.41 (3H, d, J= 8.3 Hz), 227 (3H. d, I =
2.3 Mz), 2.50-2.51 (1H, m), 2.76-2.78 (1H, m), 3.13-3.18 (2H,
m}, 3.61-3.66 (1H, m), 473 (1H, g, J= 6.3 Mz}, V.10 (1H, &, J
= 9.2 Hz), 7.39 (1H, {, J = 7.7 Mz).




!._J

[3(3c)7

SCO,E

THNME (CDCl) & 1.34 (31, 4, J = 7.2 Hz), 1.42 (3H, d, J =
8.5 Hz), 2.25 (3H, d, 4 =.2.3 Hz), 2.51 (1H, dd, J =52, 2.3
Hz), 2.75-2.79 (1H, m), 3.14-3.21 (2H, m), 3.62-3.67 {1H, m),
477 (2H, g, J = 7.2 Hz), 477 (15, q, J = 8.5 Hz}, 8.50 (1H, d,
J=160Hz), 7.23 (1H, d, J = 7.7 Hz), 7.40 (1K, t, J = 7.7 Hz),
7.81 (1H, &, J = 16.0 Hz). L

3{3a)-8

NC

TH-NMR (CDChLY 8 1.48 (3H, d, 4= 69Hz),2.03(1H,d,J=
4.0 Hz), 5.22-5.28 (1H, m},?‘s (1H, dd, J = 8.0, 1.1 Hz),
7.76 (1M, d, J = 8.0 Hz}, 7.81 (1H, d, J = 1.1 Hz). Optical
purity: 94.8%ee

3(30)-5

TH-NMR (CDCls) 6 1.44 (3H, d, J = 6.4 Hz), 2.58-2,60 (1H,

my, 2.78-2.82 {1H, m), 3.13-3.18 {1H, m), 3.28-3.34 (1H, m),
3.62-3.67 (1H, m}, 4.80 (1H, g, J=5.4 Hz), 7.64-7.67 (2H, m), |
7.83 (1H, s). a

3(3c18

TH-NMR {CDCls) & 1.35 (3H, £, J=7.1 Hz), 1.44 (3H, d, J =
6.5 Hz}, 2.55 (1H, dd, d = 4.6, 2.8 Hz), 2.76-2.80 (1H, m),
3.43-3.18 {1H, m}, 3.28 (1H, dd, J = 11.5, 6.3 Hz}, 3.865 (14,
dd, =115, 2.8 H2), 429 2H,q, J=7.1Hz), 491 (1H, q.J=
6.5 Hz), 8.37 {1H, d, J = 16.0 Hz), 7.63-7.69 (2H, m}, 7.79
{tH, 8), 7.7 {1H, d, J = 16.0 Hz}. '

3[3aro

'H-NMR (CDCls) 8: 1.45 (38, d,4=6.3Hz), 1.88 (1H, d,J=
3.4 Hz), 5.12-5.18 (1H, m), 7.35 {1H, dd, J = 9.7, 7.4 Hz},
7.45 (1M, dd, J = 11.5, 8.0 Hz). Opuc:aEpunty 93.6%ee

3(36)-8

Br \

"H-NMR (CDCls} 5 1.40 {3M, &, J = 6.3 Hz), 2.57 (1H, dd, J =
4.9, 2.6 Mz), 2.79 (1H, 1, J = 4.5 Hz), 3.13-3.17 (1H, m), 3.29
(1H, dd, J = 19.5 5.7 Hz), 3.62 {1H, dd, 3= 11.5, 2.9 Hz),
4.80 {1H, g. J = 8.3 Hz), 7.32-7.37 (2H, m).

TH-NMR (CDCly) 6: 1.34 (8H, t, J = 7.2
sgﬁz)zss(ﬂ—s dd. J = 5.2, 2.8 Hz)
Hz), 3.14-3.17 (1H, m), 3.27 (1H, dd,
(1H, dd. J = 11.5, 2.9 Hz}, 4.28 (2H. @,
g, J = 6.3 Hz), 6.26 (1H, d, J = 15.5 Hz),
7.91 (1H, d, J = 15.5 Hz).

e T
'—/L—




3{3ar10

OH

Br

TM-NMR (CDCh) & 1.47 (3H.d, J=6.3 Hz), 1.38 (1H. d. J =
3.4 Hz), 5.21-5.27 (1H, m}, 6.82 (1H, td, J = 8.2, 3.1 Hz},
7.18-7.23 {(1H, m). Optical purity: 84.1%ee

3{3b}-10

Br

TH-NMR (CDCL) 3: 1.42 (3H, d, J = 6.5 Hz), 2.67 (1H, dd, J =
46,26 Hz), 2.79 (1H, t, J = 4.6 Hz), 3.14-3.18 (1H, m), 3.28
(1H, dd, J = 11.5, 5.7 Hz), 3.65 (1H, dd, J = 11.5, 2.9 Hz),
4.9C (1H, q. J = 6.5 Hz), 5.82 (1H, td, J = 8.3, 2.8 Hz), 7.08-
7.43 (1H, m).

3(36)-10

CO,E

TH-NMR {CDCL) 6: 1.35 (3M, 1, J = 7.1 Hz), 1.43 (3H,
6.3 Mz), 2.55 (1H, cd, J = 4.6, 2.6 Hz), 2.79 (iH,

Hz), 3.14-3.18 (1H, m), 3.27 (1H, dd, J = 11.2, 8.
(1H, dd, J = 11.2, 2.9 Hz}, 4.28 (2H, g, J= 7.1 Hz
g, J =53 Hz), 6.48 (14, dd, J = 1601?Hz)676682(?H,

my}, 7.08-7.12 (1H, m), 7.69 (1H, d, J = 16.0 Hz).

tJ=
& Hz), 354
z},

538011

Cl

"H-NMR (CDCla) 6: 1.45 (3H, ¢, J=6.3 Hz}, 200 {1H,d, J =
3.4 Hz), 511518 (1H, m), 7.43 (1H, d, J = 9.7 Hz}, 7.58 (1M,
d, 4 = 6.9 Hz). Optical purity: 94.0%ee

3(3b}-11

Cl

"H-NMR (CDCTh) 8: 1.41 (3H, &, J = 8.3 Hz), 257 {1H, dd, J=
4.9 2.8 H2), 279 (1M, t, J = 4.6 Hz}, 3.13-3.17 {1H, m), 3.29
(1H, dd, J = 11.6, 5.7 Hz),2.64 (1H, dd, J = 11.5, 2.9 Hz),
480 (1H, g, J =63 Hz}, 7.32 {1H, d, J = 10.3 Hz), 7.57 {1H,
d, J =69 Hz).

3511

Cl

CO,Et

)327(1
, Hz)428
29 (1H,

6.
g, d=7.4

Hz), 313318(1H m
(1H, dd, J = 11.5, 2.8
g, 4 = 6.3 Hz), 6.29

Hz), 7.57 {1H,

35ariz

F,C

OH
Br

"H-NMR (CDCE) & 1.50 (3H, d, J = 8.4 Hz), 5.24-5.30 (1H,
my, 7.38 {1H. d, J= 7.8 Hz}, 7.64 {1H, d, S = 7.8 Mz}, 7.80
{1H, s). Opticai purity: 94%ee

[0081]

[Table 40]
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3(3b)-12

1k"%NI\IlF{{GDC!)S 1.45 (3H, d, J=6.4 Mz}, 2.64 (1H, dd,
J 48,25 Hzy, 279 (1H, {, J = 4.8 Mz}, 3.15-3.18 (1H,

/\d ), 3.33 (1H, dd, J = 11.2, 6.2 Hz), 3.60 (1H, dd, J = 11.2,
‘ 2 Hz), 4.92 (1H, g, = 6.4 Hz), 7.38 (1H, dd, 3 = 8.3, 2.3

Mz), 7.65 (1H, d. 4 = 8.3 Hz), 7.78 (1H, &)

|

3(3c)-12

@M

COOEt

THNMR (CDCl) & 1.36 (3H £, J=7.1 Hz}, A7 (3H.d.J
=64 Hz), 2.52 (1H, dd, J = 4.8, 2.5 Hz), 2.78 (1H, 1, J

£.4 Hz), 3.15-3.10 (1H, m), 3,30 (iH, &d, J 14.2, ssz)
3.51 (1H, dd, 3 = 11.2, 2.8 Hz}, 4.28 (2H g, J = 7.1 Ha),
4.82 (1H, q, J = 6.4 Hz), 6.38 (1H, d, J = 15.5 Hz}, 7.54
(1H, d, J = 8.3 Hz), 7.62 (1H, d, J = 8.3 Hz}, 7.77 (1H, 5),
8.04 (1H, d, J = 15.5 Hz).

J3ay13

~ O OH

Br

H-NMR (CDCL) & 1.41 (3H, £, 3= 7.0 1z}, 1.47 (3H,d.
=8.3Hz), 403 (2H,q.J= 70Hz) 518(1H, g, J=6.3
Hz), .68 {(1H, dd, J = 8.7, 3.0 Hz}, 715 {(1H,d, J= 3.0
Hz), 7.38 {1+, d, J = 8.7 Hz). Opticai purity; 90.8%ee

3(3b)-13

"H-NMR (CDCly) & 1.42 (3H,t, J = 7.0 Hz), 1.42 (3H,d, J
= 6.4 Hz), 258 (1M, dd, J=4.8,28Hz), 277 {1H,t, d=

8
4.8 M2}, 3.12-3.47 (1H, m), 3.31 (1H, dd, J = 11.1, 6.0 Hz),
362 (1H, dd, J = 1.1, 3.0 Hz), 4.03 (2H, g, J = 7.0 Hz),
482 (1H, g, 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).

3(3c)-13

TH-NMR (CDCl) & 1.34 (3H,t, J= 7.1 Hz), 1.43 (3H t, J =

;
P71 M2y, 1,44 {3H,d, J =64 Hz), 2.56 (1H, dd, J =4.7, 2.5
] Hz), 277 {(1H, {, J = 4.7 Hz}, 3.13-3,17 (1K, m), 3.28 (1K,

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, ¢, J
= 6.4 Hz), 6.25 (1H, d, J = 15.6 Hz), 6.81 (1H, dd, 4 = 8.5,
| 2.5Hz), 7.03 (1H, d, J = 2.5 Mz), 7.52 (1H, d, J = 8.5 Hz),
| 7.98 (1H, d, J = 15.6 Hz).

3(3a)y14

= 3.4 Hz), 5.16-5.21 (1H, m), V.11 {1H, dd, 1= 8.6, 26
Hz), 7.43 (1H, d, J = 8.8 Hz), 7.60 (1H, d, J = 2.6 Hz}.
Optical purity: 93.3%ee

l "H-NMR (CDCL) &: 1.47 (3H, d, J=6.3 Hz), 1.98 (1H,d, J

3(3b)-14

Ci GM

"H-NMR (CDCly) 6: 1.42 (3H <66 Hz), 2.56 (1H, dd,
J=48, 2.6Hz), 279 (1H, ‘J= 6 Hz), 3.14-3.18 (1H,
m), .30 (1H, dd, J = 11.2, 6.0 Hz), 363 (1K, dd, J = 11.2,
3.2 Hz), 4.84 (1M, q, J = 6.6 Hz), 7.1 (1H dd J = 8.3, 2.6
Hz), 7.44 (1H, d, J = 8.3 Hz), 7.49 (1H d, J= 2.6 Hz).

33014

Cl OM

CO,Et

THNMR (CDCly) & 1.34 (3H,
= 6.3 Hz), 2.53-2.55 (1M, m
3.18 (1M, m), 3.28 (1H, dd,
| J=11.5 2.3 Hz}, 4.28 (2H,

6.5 Hz); 831 (1H, d, J = 16,
7.51 (2H, ml, 7.98 (1H, 4, J

t,J=6.9Hz), 1.44 (3H d. J
)279 (1H, t, 4 = 4.6 Hz), 2.15-
J=11.5 6.0 Hz), 3.63 {1H, dd,
g, J =69 Hz), 486 (1H, g, J =
0 Hz), 7.25-7.28 (1H, m}, 7.45-
= 16.0 Hz).
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3GEan15

Cl

OH

Br

TH-NMR (CDCH) 8§ 146 (3K, d, J=6.4Hz), 1.97 (1H, d, J =
3.7 Hz), 5.17-5.23 (1H, m), 7.33 (1H, dd, 4 = 8.3, 1.8 Hz),
7.52-7.56 (2H, m). Optica! purity: 93.4%es

3(3b-15

Cl

Br

o N

"H-NMR (CDCh) & 1.41 (3H, d, J=6.4 Hz}, 2.57 {1H, 9, 4=
28 Hz), 277 (1H, £, J = 4.6 Mz), 3.12-3.15 (tH, m), 3.29 (1H,
dd, J = 11.5, 5.7 Hz}, 3.58 (1H, dd, J = 11.5, 3.4 Hz), 4.84
(1H g, J=8.4Hz), 733 (1H, dd, J = 8.6, 2.3 Hz), 7.44 (1H, d,
J=86Hz) 7.83 (1H, d, 4= 2.3 Hz).

3(3c)1-15

Ci

o

CO,Et

TH-NMR (CDCly) & 1.85 (3H,t, J= 7.3 Hz) 143 (3H ¢, J=
6.4 Hz), 2.54 (1H, dd, J = 5.2, 2.9 Hz}, 2.77 (1H. 1 J = 48
Hz), 3.12-3.16 (1H, m), 3.26 (1H, dd, J = 11.5, 5.7 Hz), 3.60
(1H, dd, J = 11.5, 3. H)425(2HqJ=73Hz),4.85(1H,
g J = 6.4 Hz), 6.33 {1H, d, J = 15,5 Hz). 7.36 {1H. dd, J = 8.0,
2.3 Hz), 7.44 (1H, 4, J = 8.0 Hz), 7.60 (1M, d, J = 2.3 Hz),
7,99 {1H, d, J = 15.5 Hz).

d,
m
2

33216

OH

H-NMR (CDCl) & 1.01 (3H. £, J
1.79-1.80 (1H4, m}, 1.94 (1H, d, J
TAG-745 (1H, m), 7.31-7.36 (1H
Optical purity: 80.1%ee

= 7.4 Hz), 1.66-1.78 {(1H, m},
= 3.2 Hz), 4.89-5.05 (1H, m},
., m}, 7.50-7.58 (2H, ml.

3(3h)-16

TH-NMR (CDCly) 8: 0.99 (3H, t, J= 7.3 Hz), 1.68-1.79 (2H, m),
285 (1M, dd, J= 5.1, 2.7 Hz}, 2.73-2.77 (1H, m), 3.10-3.46
(1H, m), 3.30 (1H, dd, J = 11.3, 5.9 Hz), 3.58 (1H, dd. J =
11.3, 3.3 Hz), 4.70 (1H, dd, J = 7.3, 5.2 Hz), 7.12 (1H, td, J =
7.6, 1.7 Hz), 7.33 (1H,t, J = 7.6 Hz), 7.45 (14, dd, J = 7.6, 1.7
Hzj, 7.51 (1#, dd, J = 7.6, 1.0 Hz).

3316

*H-NMR (CDCL) 8 0.82 (3W, ¢, J= 7.3 Hz), 1.35 (3H &, 4 =
7.2 Hz), 1.64-1.75 (1H, m), 1.77-1.87 (1H, m), 2.52 (1M, dd, J
=4.9, 2.7 Mz}, 2.74 (1H, dd, J = 5.4, 4.6 Hz), 3.11-3.16 {1,
m), 3.25 {1M, dd, J =11.2, 8.0 Hz), 3.58 (1H, dd, J = 11.2, 3.2
Hz), 428 (2H, g, J= 7.2 Mz}, 4.65 (1H, dd, J = 7.8, 5.4 Hz),
6.32 (1H,d. J = 16.6 Hz), 7.26-7.31 ('1H, m}, 7.36-7.47 (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 =156 Hz).

3(3a-17

Br

HNMR (CDChL 8 1.02 (3H, 6, J=7.3 Hz), 1.61-1
1.78-1.88 (1H, m}, 2.00 (1H, d, J = 3.7 Hz), 5.01-5,
6.82 {1+, td, J=8.2, 2.9 Hz), 716(1H dg, J= 8.5
Optical purity: $6.8%ee
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F o/\ﬂo
| cl
F.'

TH-NMR (CDCly) 6. 1.00 (34, £, 4 = 7.3 Hz), 1.62-1.80 {2H, m),
2,56 (1H, dd, J = 5.0, 2.8 Hz), 2.78 (1H, 1, J = 4.6 Hz), 3.13
3.17 (1H, m), 3.27 (1H, dd, J = 11.5, 8.0 Hz), 3.64 (1H, dd, J =
19.5.30 Hz), 4.72 (1H, d¢, J = 5.9, 4.5 Hz), 6.82 (1H, &, J =
8.3, 3.2 Hz), 7.05 (1H, dg, J = 9.3, 1.5 Hz).

[0083]

{Table 42]

33cri7

C%/\d

CO,Et

TH-NMR (CDCl) & 0.95 (3H, 1, J = 7.6 Hz), 1
7.1 Hz), 1.83-1.81 (2H, m), 2.54 (1H, dd, J = 4.8, 2.5 Hz)
2.77 (1H, 1, J = 4.1 Hz), 3.13-3.17 (1H, m),
11.5, 5.0 Hz), 3.64 (1H, da, J = 11.5, 2.3 Hz), 4.28 {2
7.1 Hz), 4.65 (1H, 1, J = 6.2 Mz), 6.48 (1H, d, J = 1
6.76-6.82 (1H, m), 7.08 {1H, d. J = 9.6 Hz), 7.71 (1H,
16.5 Hz). '

3(3a)-16

OH
Br

"H-NMR (CDCI5) 8: 0.94-1.00 (3H, m}, 1.38-1.61 (2H, m),
1.83-1.80 (2H, m), 1.93 (1K, brs), 5.06-5.13 (1, m}, 7.10-
714 {(1H, m}, 7.34 (1H, t, J = 7.3 Hz), 7.48-7.58 (ZH, m}.
Optical purity: 87.0%ee

3(30)18

Y

Br

TH-NMR (CDCh) 87 0.94 (3H, &, J = 7.2 Hz), 1,27-1.48 (1H, m),
1.50-1.58 (1H, m), 1.62-1.73 (2H, m}, 2.55 (1H, dd, J = 4.8,
2.6 Hz), 2,75 (1H, £, J = 4.6 Hz}, 3.10-3.14 (1H, m), 3.28 (1H,
dd, J=11.2, 6.0 Hz), 3.57 (1H, dd, J = 11.2, 2.9 Hz}, 4.77
{1H, dd, J = 7.7, 4.9 Mz), 7.10-7.14 (1, m}, 7.31-7.35 (1H,
m), 7.46 (1H, dd, J = 8.0, 1.5 Hz), 7.51 {1H, dd, J = 8.0, 1.1
Hz).

3(3c)-15

0N

CO,Et

THONMR (CDCl) 5: 0.92 (3H, £, J = 7.4 Hz), 1.25-1.40 (4H, m), |
1.47 (1R, dit, J = 24.2, 8.6, 2.9 Hz), 1.55-1.64 {1H, m), 1.76-
1.84 (1H, m), 2.51 (1H, dd, J= 5.2, 2.9 Hz), 274 (1H, 1, J =
4.5 Hz}, 3.12-3.15 (1H, m}, 3.24 (1H, dd, J = 11.2, 6.0 Hz),
3.58 (1H, dd, J = 10.9, 2.8 Hz}, 4.24-4.31 (2H, m), 4.73 {1H,
dd, J=8.0 57 Hz), 6.33 (1H, d, J = 15.8 Hz), 7.26-7.31 {14,
m), 7.37-741 (1M, m), 7.45 (1H, dd, J = 7.4, 1.1 H2), 7.54
(1M, d,J = 7.4 Hz), 8.11 {1H, d, J = 15.8 Hz).

|

3(3ar19

OH

Br

TH-NMR (CDClyy & 0.87 (3H, t, J = 7.3 Hz), 1.26-1.80 (41, m},
1.88 (1H, brs}, 5.02.5.05 (1H, m), 6.85 {1+, dq, J =89 28
Hz), 7.30(1H,dd, J=98.9, 2.2 Hz), 7.46 {(1H dd, J= 87,55
Mz}, Optical purity: 87.3%ee
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(330119

&

Rena

T

7.3 Hz), 1.37-1.48 (10, m),

'H-NMR (CDCly) 8 0.85 (3K, 1, J = iR
2.55 (1H, dd, J= 4.8,
3.

1.50-1.59 (1H, m), 1.61-1.68 (2H, m),
2.5 Hz), 277 (1H, 4, J = 4.4 Hz), 3.12-3.46 (1H, m), 3.27 (1H,
dad, J = 11.5, 5.0 Hz), 2.6 (1H. dd, J = 11.5, 3.0 Hz), 4.72
(1H, t, J=7.3 Hz), 6.86 {(1H. td, J = 8.1, 3.1 Hz). 7.20 (1H, dd,
J=98,31Hz}, 747 {1+, &d, J= 8.7, 5.5 Hz).

|
|

(0094]

[Table 43]

3(3ci19

il

CO,Et

TH-NMR {CDCly) & 0.92 (3H, t, J = 7.1 Hz}, 1.31-1.39 (1H, m),
1.34 (3H,t, J = 7.1 Hz), 1.42-1.52 (1H, m), 1.53-1.62 {1H, m},
1.71-1.80 {(1H, m), 2.52 (1H,dd, J = 4.9, 2.5 Hz), 2.76 {1H. 1,
J=4.8Hz), 3.13-3.17 (1H, m), 3.23 (1M, dd, J = 11.5, 8.0 Hz),
3.62 (16, dd, J = 1.5, 3.0 Hz), 4.27 (2H, g, J = 7.1 Hz), 4.74
(1H, d, J = 7.1, 5.3 Hz), 6.28 (1H, d, J = 16.0 Hz)}, 5.96 (11,
td, J = 8.3, 2.8 Hz), 7.18 {1H, dd, J = 8.6, 2.8 Hz), 7.53 (1H,
dd, J =8.7, 5.5 Hz), 7.80 (1M, d, J = 16.0 Hz).

3(38)-20

OH
B

H-NMR (CDCla} &: 0.87 (3H,t, J =7

1.59.1.70 {1H, m), 1.72-1.80 (1H, m), 1.94 (1H, d, J= 3.7 Hz},
2.42 {3H, s}, 5.14-5.18 ("H, my, 7.15 {1H, d, J = 7.3 Hz), 7.23
(1H, t, J= 7.6 Hz), 7.38 (1M, d, J = 7.3 Hz). Optical purity:
90%ee

.3 Hz), 1.39-1.59 (24, m},

3(3b)-20

ot %

Br

THCNMR (COCla) & 0.94 (3H, £, J = 7.3 Hz), 1.40-1.48 {1H, m},
1.52-1.6G (1H, m). 1.83-1.89 (2H, m), 2.42 (3H, &), 2.54 (1H,
dd, J = 5.0, 2.8 Hz), 2.75 (1M, t, 4 = 4.6 Hz), 3.11-3.15 {1H,
my, 3.27 (1H, dd, J = 11.5, 8.0 Hz), 3.57 (1H, dd, J = 11.5, 3.2
Hz), 4.85 {1H, t, J = 6.2 Hz), 7.15 (1H, d, J = 8.0 Hz, 7.22
(1H, 4 J=7.3Hz), 7.28 (*H, L, J = 8.0 Hz).

33020

Een
A

CO,E

THNMR {CDCl) 8- 0.90 (3H. &, J = 7.1 Hz}, 1.35 (3H. t, J =
7.1 Hz), 1.44-1.58 (3H, m), 1.74-1.80 (1H, m), 2.22 (3H, s),
2.49 (1M, dd, J = 5.0, 3.0 Mz}, 2.73 (1H, 1, J = 4.6 Hz), 3.08-
3.12 (TH, m}, 3.17 (14, dd, J = 11.5, 8.0 Hz}, 3.52 (1H, dd, J =
11.5,3.0 Hz), 4.20 (2H, @, J=7.1 Hz}, 4.60 (1H, dd, J = 8.3,
4.4 Hz), 5.96 {1H, d, J= 156 Hz), 7.14 (1H, d. J = 7.3 Hz),
725 (1H. t. J= 7.6 Hz), 7.34 (1H, d, J = 7.3 Mz}, 7.85 (1#, d,
J=158 He).
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TH-NMR (CDCls) 6: 0.88 (3H, q, 4= 7.5 Hz), 1.18-1.30 (1H,
m), 1.42-1.59 (1H, m), 1.61-1.81 (2H, m), 1.98 (1H, brs),
5,10-5,15 (1H, m), 7.02-7.07 {1H, m}, 7.30-7.38 (2H, m}.
Optical purity: 83%ee

TH-NMR (CDCls) 8: 0,95 {3H, 1, 4 = 7.2 Hz), 1,381 48 {1K, m},
1.49-1.50 (1H, m}, 1.60-1.70 (2H, m), 2.55 (1H, dd, J = 5.0,
3.0 Hz), 2.76 (15, 1, d = 4.6 Hz), 3.10-3.16 (1H, m), 3.27 (1H,
dd, J = 11.5, 6.0 Hz}, 3.59 (1H, dd, J = 11.5, 3.0 Hz}, 4.75-
4.82 (1H, m), 7.03 (1M, td, J = 8.0, 1.8 Hz), 7.25-7.33 (2H, m).

3(3apz1 [
OH
Br
F‘
3(3b)-21
O/“\<<z
Br
; F
(00857

[Table 44]

3(3c821

TH-NMR (CDCl) 8 0.83 (3H, t, J = 7.3 Hz), 1.34-1.32 (1H, m
1.35 (34, 1, J = 7.3 Hz), 1.44-1.51 (1H, m), 1.53-1.84 (1H, m),
1.73-1.82 (1H, m), 2.83 (1H, dd, J = 5.6, 2.8 Hz), 2.75 {1H, 1,
J= 4.6 Hz), 3.11-3.15 (1H, m), 3.23 {1H, dd, J = 11.0, 6.0 Hz),
3.60 (1H, dd, J = 11.0, 3.0 Hz), 4.28 (2M, q, J = 7.3 Hz), 4.72
(1H, dd, J = 8.0, 4.8 Mz}, 8.52 (1H, d, J = 15.0 Hz), 7.00-7.05
{1H, m), 7.27-7.35 (2K, m), 7.82 (1H, d, J = 16.0 Hz).

h

=

COzEt
3(3a)-22 H-NMR (COCH} 6: G.96 (3H, t, J= 7.3 Hz), 1.35-1.54 (ZH, m},
1.85-1.68 {1H, m), 1.63-1.77 (1H, m), 1.88-1.81 (1H, m}, 2.31
(3H, 8), 5.03-5.07 (1H, m), 7.14 (1H, &, J = 7.8 Hz), 7.34 {1H,
s}, 7.41 (1H, d, J = 7.8 Hz). Optical purity; 92.7%ee
OH

Br
"3(3b}z2Z
Qﬁa/\do
Br

TH-NMR (CDCly) &: 0.93 {aH, t, J = 7.3 Hz), 1.33-1.44 (1H, m),
1.45-1.58 {1H, m), 1.60-1.74 (2H, m), 2.31 {3H, 5), 2.54 (1K,
dd, 3= 5.0, 2.8 Hz), 2.74 (1H, 1, J = 4.6 Flz), 3.06-2.13 (1H,

m), 3.28 (1H, dd, J = 11.2, 8.7 Hz), 3.55 (*H, dd, J = 11.2, 3.2
Hz), 4.74 (1H. dd, J = 7.8, 4.6 Hz), 7.14 (1H. d, J = 7.8 Hz),

7.23 (2H, d, J = 8.3 Hz).

i
|
|
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3(3cr22

"H-NMR (CDCly) & 0.81 (3H, t, J = 7.3 Hz), 1.31-1.38 (1K, m),

1.34 (3H, t, J = 7.1 Hz}, 1.40-1.51 (1H, m), 1.54-1.62 (1H, m),
1,75-1.84 (1H, m), 2.35 (3H, s), 2.50 (iH, dd, J = 5.0, 2.8 Hz),
274 (1H. 1, J = 4.6 Hz), 3.10-3.14 {1H, rm), 3.22 (1K, dd, J =
11.5, 6.0 Hz), 3.56 (1M, de, J = 1.5, 3.2 Hz), 4.27 (2H, g, J =
7.1 Hz), 4.89 (1H, dd, J = 8.0,'5.3 Hz), 8.32 (1H, d, J = 15.6
Hz), 7.20 (1H, d, 4 = 7.8 Hz), 7.34 {1H, d, J = 7.8 Hz), 7.35
(M, 8}, 8.09 (1H, 4, J = 15.6 Hz). :

t

3(3a)-23

OH

Br
OCH;4

"H-NMR (CDCl;) & 0.96 (3H, £, J = 7.3 Hz), 1.37-1.58 (2K, m),

1.61-1.82 (2H, m), 1.92-1.57 (1H, m), 3.90 (3H, 5}, 5.14-5.18
(1H, m), 8.82 (1H, 4, J = 7.8 Hzy, 7.47 (1H, d, J = 7.5 Ha),
7.30 (1H, t, J = 8.0 Hz). Optical purity; 86.7%ee

3(3b)-23

o]

Br
OCH4

TH-NMR (CDCl) 8: 0.94 (3, t, J
1.51-1.61 (1H, m}, 1.62-1.70 {2H, m), 2.54-2.56 {1H, m}, 2.76
(H, L 4 = 4.6 Hz), 3.10-3.14 (1H, m}, 3.29 (1M, dd, J = 115,
8.0 Hz), 3.57 (1M, dd, J = 11.5, 3.2 Hz), 3.90 (3H, s}, 4.85
MH, L =84 Hz) 5.8 (1H, d, J=8.3 Hz), 7.08 (1H, d, J =
7.8 Hz}, 7.28 {1H, 4, J = 7.8 Hz).

= 6.9 Hz}, 1.39-1.49 (1H, m},

[0096]

[Table 45%]

3(3c125

o™~

O

OCHs CO.Et

TH-NMR (CDCly) 5: 0.93 (3H, 1, J=7.1 Hz), 134 (3H. 1, J
7.3 Hz), 1.36-7.44 (1H, m), 1.45-1.84 (28, m), 1.73-1.82
(1M, m)252(1H dd. 4=50.2.8Hz 274 (1H & J=48
Hz), 3.40-3.14 (1H, m), 3.23 (1H, dd, J = 11.0, 6.0 Hz),
354 (1H, dd, J = 11.0, 3.2 Hz), 3.87 (3H, §), 4.27 (2H. g, J
=7.3Hz), 475 (1H, dd, 1= 8.5, 4.4 Hz), 6.57 (1H, d, 4 =
18.0 Hz), .85 (1H, d, J = 8.3 Hz), 7.13 (iH. d, J = 8.0 Hz),
7.22 (1H, t J = 8,0 Hz), 7.89 (1H, d, J = 16,0 Hz),

3(3a)-24

f
© OH

Br

"H-NMR (CDCL) 8 0.97 (3H, t, J= 7.3 Hz), 1.3
m), 1.61-1.67 (1H, m}, 1.68-1.77 (1H, m}, 1.8%
4.1 Hz), 5.01-5.05 (1H, m), 7.10 (1H, dd, J = 8
743(1H,d, J=87Hz), 755 (1H, d, J=28H
purity: 93.7%ee

|
!
|
|
|
i
|
|
|
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3(3b)-24

Cl

TH-NMR (CDCly) & 0.95 (3K, t, J = 7.2 Hz), 1.38-1.48 (1H,
m), 1.50-1.58 (1H, m}, 1.80-1.70 (2K, m), 2.53-2.85 (1M,
m), 277 (1H, t, J = 4.8 Hz), 3.12-3.16 {1k, ), 3.26 {1H,
dd, 3= 11.5, 6.0 Hz), 3.67 (1M, dd, J = 11,5, 2.8 Hz} 473
(1H, d¢, 2 = 7.2, 4.9 Mz), 7.10 (tH, dd, J = 8.3, 2.0 Hz},
7.43 (18, 8}, 7.45 (iH, t, J = 2.6 Hz).

3324

Cl

"HANMR (CDClL) 8 0.82 (3M, t, J = 7.3 Hzy, 1.34 (3H, 1, J =
7.1 Hz), 1.30-1.48 (2H, m}, 1.52-1.58 (1H, m), 1.72-1.81
{(1H, m}, 2.581 (1H,dd, J=44 25H), 276 (1H. {, J= 4.4
Hz), 3.13-3.17 {1H, m), 3.21 (1H, dd, J = 11.0, 6.2 Hz),
3.82 (1H, dd, J = 11.0, 2.8 Hz), 4.27 (2H, q, J = 7.1 Hz),
471 (1H, dd, J= 8.0, 4 8 Hz), 6.30 (1H, d, J= 160 Hz),
7.24 (1M, ¢, J =23 Hz), 7.46 (1H, 8), 7.47 (1H, d, J =105
i Hz), 8.00 (1H, d, J-= 16.0 Hz}.

3(3a)25

OH

Cl Br

H-NMR (CDChL) & 096 (3H, 1, J = 7.3 H2), 1.36-1.60 (2H,
my, 1.61-1.78 (2H, m), 1.93-1.956 (1H, m}, 5.02-5.06 (1H,
m), 7.31 {1H, dd, J = 8.3, 2.3 Hz), 748 (1H, d, J = 8.3 Hz),
7.52 {1H, d, J = 2.3 Hz}. Optical purity: 30.6%ee

3(3b}-25

Cl

TH-NMR (CDCls} &: 0.94 (3H, t, J = 7.3 Hz}, 1.35-1.45 (1H,
my, 1.48-1.59 (1M, m}, 1.58-1.68 (2H, m}, 255 (1H, dd, J =
50,28 Hz), 2.76 (1H, t, J = 4.8 Hz), 3.08-3.13 (1H, m),
3.26 (1H, dd, J = 11.5, 6.0 Hz}, 3.58 (1H, dd, J= 11.5, 2.8
Hz), 4.73 (1H, dd, J = 7.6, 4.8 Hz), 7.32 (1H, dd, = 8.3,
1.8 Hz), 7.40 (1M, d, J = 8.3 Hzy, 7.53 (1H, d, J= 1.8 Hz}

3(3c)-25

Cl |

"M-NMR (CDCE) & 081 (3H, t, J= 7.3 Hz), 1.358 3H, ¢, J=
7.1 Hz), 1.38-1.489 (1H, m), 1,52-1.61 (2H, m}), 1.72-1.81
{(1H, m), 2.51 (1H, ¢d, J= 860,28 Hz), 275 (1H, 1, J =46
Hz), 3.10-3.14 (1M, m), 3.21 (1K, dd, J = 11.5, 8.0 Hz},
3.58 (1H, dd, 4 = 11.5, 2.8 Hz}, 4.28 (2H, g, J= 7.1 Hz},
4,70 (1H, dd, = 7.8, 5.0 Hz), 6.32 (1, d, J = 16.0 Hz),
7.35(1H, d, J = 8.3 Hz), .40 (1H, d, J = 8.3 Hz}, 7.50 (1H,
8), 8.02 (1M, d, J = 16.0 Hz).

[0087]

[

T

ab

ie 48]

3{3a)-26

Br
Ci

TH-NMR {CDCly) 8: 0.97 (34, t, J = 7.3 Hz}, 1.40-1.68 (3H, m},
174178 (1H, m), 1.98.2.01 (1H, m), 5.12-5.18 (1K, m), 7.29
(1H, 6. J=7.8Hz), 7.38 (1H, d, J=7.8 Mz}, 747 (1H,d, J =
7.8 Hz). Optical purity: 92%ee




3(3b1-28

Br
Ci

H-NMR (CDCla) & 0.95 (3H, t, J = 7.3 Hz}, 1.38-1.60 (2H, m),
1.82-1.68 (2H, m), 2.55.2.57 (1H, m), 2.76 (1H, 1, J = 4.6 Hz),
3.44-3.15 (1H, m, 3.27 (1H, dd. J = 11.5, 8.0 Hz), 3.50 {1H,
dd, J= 115, 2.8 Hz), 4.83 (1H, t, J=8.0Hz), 7.29 {1H, &, J =
7.8 Hz), 7.37-7.38 (2H, m).

3(30)-26

Cl

COE

THNMR (CDCT) & 0.81 (30, 1, 4= 7.2 riz, 1.34-1.38 (1H, m),
1.35 (3H, 1, J = 7.2 Hz), 1.44-1.56 (2H, m), 1.69-1.78 (1H, m),
2.50 (1K, dd, J = 5.2, 2.9 Hz), 2.74 (1H, dd, J = 5.2, 4,0 Hz),
3,08-3.11 (1M, m), 3.16 (1H, dd, J = 11.5, 8.3 Mz}, 3.55 (1H,
dd, J = 11.5, 2.9 Hz), 4.30 (2H, q, J = 7.2 Hz), 4.63 (1H, ad, J
= 8.8, 4.0 Hz), 6.16 (1H, d, J = 16.6 Hz), 7.29 (iH, 1, J = 8.0
Hz), 7.35 (1H, dd, J = B.0, 1.1 Hz), 7.43 (1H, dd, J= 7.7, 1.4
Hz), 7.76 (1H, d, J = 16.6 Hz).

i(3a)-27

OH

Br

TH-NMR (CDCly) 6 1.48 (3H, d, J= 6.3 Hz), 5.28 (1H, g, 4 =
83Kz, 7.20 (1K, £ J = 7.7 Hz), 7.38 (1H, dd, J=7.7. 1.4
Hz), 7.52 (1H, dd, J = 7.7, 1.4 Hz). Optical purity: 83.8%ee

RS

"H-NMR (CDCh) & 1.43 {3H, d, J = 6.4 Hz), 2.57 (1H, dd, J =
48,26 Hz). 2.78 (1H, £, 1 = 4.6 Hz), 2.13-3.16 (1H, m}, 3.30
(*H, dd, J = 11.2, 6.0 Hz), 3.81 (1H, dd, J = 11.5, 2.8 Hz)
4.84 (1H, g, J = 6.4 Hz), 7.28 (1H, t, J = 7.8 Hz}, 7.38 (1H, dd,
$=7.8, 16 Hz), 742 (1H, dd, 3= 7.8, 1.6 Hz).

3(3c)-27

"H-NMR (CDClL) & 1.36 (3H, t, J = 7.1 Hz}, 143 (3H, d,
6,3 Hz), 2.51 (1H, dd, d=4.8, 28 Hz), 275 (1M, £, J =
Mz), 3.08-3.12 (1M, m), 3.20 (1H, dd, J = 11.5, 6.3 Hz), 3
(1H, dd, J = 11.5, 2.8 Hz), 4.30 (2K, g, J = 7.1 Hz}, 4.7
9. =83 Hz), 6.14 {1H, d, 4 = 16.0 Hz), 7.30 (4H; 1, J
Hz), 7.35 (4H, dd, 3 = 7.6, 1.3 Hz), 7.47 (tH, d¢, J= 7.
Hz), 7.78 (1H, d, J = 16.0 Hz),

3(36)-28

"H-NMR (CDCls} & 0.97 i3H, t, 4 = 7.3 Hz}, 1.65-1.78 (2H, m),
2.24 (3H, 5), 2.55 (1H, dd, J = 5.0, 2.8 Hz}, 2.7 (1H tJ=
4.6 Hz), 3.11-3.16 (1M, m}, 3.28 (1H, dd, J = 11.0, 6.0 Hz),
358 (1H, dd, J = 14.5, 3.2 Hz), 4.61 (1H, &, J = 6.2 Hz), 7.1
(1H, d, J = 10.5 Hz), 7.34 (1H, d, J = 6.9 Hz).

[0098]
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3(3c128

TH-NMR (COGly) &: 0.81 (3H, L, = 7.3 Hz), 1 .34 (3H 1, J =
7.4 Hz), 1.61-1.72 (1H, m}, 1.72-1.84 (1H, m), 2.27 {3H, s},
D52 (1H, dd, S =48, 2.5 Hz), 2.76 (1M, t, J = 4.6 Hz), 3.12-
3.47 {(1H, m), 3.24 (19, dd, J = 11.0, 6.0 Hz), 3.60 (1H, dd, J =
11.2, 3.0 Hz), 4.27 (2H, g, J = 7.1 Hz), 4.62 (1H.t, = 6.4
Hz}, 8.27 (1H, d, J = 15.8 Hz}, 7.11 {1H, d, J = 10.5 Hz), 7.38
(1M, d, J= 7.3 Hz), 7.98 (1H. d, J = 15.8 Mz).

3(3ar28

TH-NMR (CDCl3) 6: 1.48 (3H, ¢, J=7.1 Hz}, 1.48 (3H,d, J =
83 H2), 200 (1H, d, 3=34Hz) 411 (2H, g, J=7.1 Hz},
5.28-533 (1H, m), 6.81 {1, dd, J=7.8, 1.6 Hz), 7.20 (1H,
dd, J=7.9, 1.6 Hz), 7.28 (1H, t, J = 7.9 Hz). Optical purity:
892.7%ee

Br

TH-NMR (CDCly) 6 143 {3H d. 4 = 6.3 Hz), 1.48 (3H, 1, J =
7.0 Hz), 2,55 (1H, dd, J = 5.2, 2.9 Hz), 2.76 (1M, 1, J = 4.6

Hz), 3.43-3.16 (1H, m), 5.31 (1H, dd, J = 11.5, 5.7 Hz), 3.58
(1H, dd, J = 11.5, 3.4 Hz), 4.10 (2H, q, J = 7.0 Hz}, 4.97 (1H,

O q.0=83Hz). 680 (1H,dd, J=7.7, 1.6 Hz}, 7.11 {1H, dd. 4 =

7.7, 1.6 Hz), 7.28 (24,1, J=7.7 Hz).

3(3c-29

"H-NMR (CDCl.y & 1.35 (3H,t, J= 7.1 Hz), 1.48 (6H, d, J =
6.3 Hz), 1.47 (8H, 1, = 6.6 Hz), 2.53 (1H dd, J= 49,25
Hiz), 2.75 (1H, t, J = 4.6 Hz), 3.41-3.18 (14, m), 3.26 (11, dd,
J= 115 5.7 Hz), 3.54 {1H, dd, J = 10.9, 3.4 Hz), 4.07-4.12

O| (28, m), 4.27 (2H. q, 4 = 7.1 Hz), 4.89 {1H, q, J = 6.3 Hz),

6.58 (1M, d, J = 16,0 Hz), .83 (1H, 4, J = 8.0 Hz), 7.14 (1H,
d,JJ=80Hz), 7.31 (1H, t, J=80Hz), 7.80 (1H, d, J = 16.0
Hz).

3(3a130

TH-NMR (CDCl) 4; 1.38 (3H, d, J = 5.7 Hz), 1.39 (3, d, J =
5.3 Hz), 148 (3H, d, J=6.3Hz), 1.98 (1H, d, J = 3.4 Hz),
4.52-4 59 (1H, m), 5.27-5.32 (1H, m), 6.84 {1H, d¢, J=7.8.
1.8 Hz), 7.19 (1H, dd, J = 7.8, 1.6 Hz), 7.27 (1H, 1, k= 7.8
Hz). Optical purity: 92.7%ee

3(3h130

Br

TH-NMR (CDChL) & 139 (6H, d,J = 6.2 Hz), 143 (3H, d, J =
6.3 Hz), 2.56 (1H, dd, J = 8.2, 2.3 Hz), 2.75-2.78 (1H, m),
3.13-3.16 (1H, m), 3.32 (1H, dd, J = 11.2, 6.0 Hz), 3.58 (1H,
dd, J=11.5, 3.4 Hz), 4.51-4.58 (1H, m), 4.95 (1H, g, J = 6.3
Hz), 6.82 (1H, dd, v = 7.9, 1.3 Hz), 7.10 (1H, d¢, J = 7.9, 1.3
Hz, 7.26 (1H, 1, J = 7.9 Hz).

(00991
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3350

TH-NMR (CDCL) & 1.34 (3 =7.1 Hz),
5.7 Hz), 1.38 ¢ 3Hd = B. 145 (3H,
2,53 (1H, dd, J = 4.9, 2.5 Hz}, 2.74-2. 7(
(1H, m), 3.27 (1H, dd, J = 10.8, 5.7 Hz), 3.
10.9, 3.4 Hz}, 427 (2H, q, J= 7.1 Hz), 4.5
488 (1H, g, J= 64Hz)655(1HdJ=1
d, J=80H2), 712 (1H, &, J = 8.0 Hz), 7

Hz), 7.87 (1H, d, J= 18.0 Hz).

H. b J 137 (3H. 4, J =
3 Mz}, d,J = 6.4 Hz),
H, m), 3.11-3.15
54(1Hcid J=
64,63 (1H, m),
0 Hz), 6.84 {1H,
0 {1H,t, J=8.0

3{3a)-31

TH-NMR (CDCls) 8: 1.45 (3H, d, J= 6.3 Hz), 1.85 {1H. d, J =
4.0 Hz), 2.24 (3H, d, 3= 1.7 Hz), 5.11-5.18 {1H, m}, 7.26 (1H,
d, J =103 Hz), 7.33 (1H, d, 4 = 8.0 Mz). Oplical purity:
894.2%ee

3(3h)-31

TH-NMR (CDCh) & 1.40 (3H, d, J = 6.6 Hz), 2.24 (3H, d, J =
1.8Hz), 2.56 (1H, dd, J=5.0,2.8Hz), 2.78 (1H, t. J = 4§
Hz), 3.12-3.17 (1H, m), 3.30 (1H, dd, J = 11.5, 8.0 Hz), 3.60
(1H, dd, J = 11.5, 3.2 Hz), 4.79 {(1H.q, J = 6.6 Hz), 7.15 {1H,
¢, 3= 10.1 Hzj, 7.33 (14, d, = 7.3 Hz).

3(3c-at

"H-NMR (CDClyj & 1.34 (3H, 1, 4= 7.1 Hz), 1.42 (3H, 6, 4=
6.6 Hz), 2.27 (3H, s}, 2.54 (1H, dd, J = 5.2, 2.9 Hz}, 2.76-2.78
(1H, m), 3.13-3.17 (1H, m}, 3.27 (1M, dd, J = 11.2, 6.0 Hz},
3.60 {1H dd, J = 11.2, 3.2 Hz), 4.27 (2H, g, J = 7.1 Hz), 4.84
(1H, q, J = 6.6 Hz}, 6.27 (1H. d, 4 = 15.8 Hz}, 7.14 (1H, d, J =
10.3 Hz), 7.38 {1H, d, J = 8.0 Hz), 7.95 (1H. d, J = 15.8 Hz).

3(2a3-32

H-NMR (CDClL) 8: 1.45 {3H, d, J=8.3 Hz}, 201 (1H, d, J =
3.4Hz), 513518 (1H, m), 7.35 (H, dd, J = 8.5, 7.2 Hz),
T.46 {1+, dd, J = 11.2, 8.3 Hz). Optical purity; 83.0%ee

3036)-32

"H-NMR (CDCl) 6 1.40 (3H. d, J = 6.4 Hz}, 2.57 (iH, dd, J =
5.0, 2.8 Hz), 2.78 (1H. £ J = 4.6 Hz), 3.13-3.17 (1H. m), 3.28
(1H, dd, J = 1.5 6.0 Hz), 3.62 (1H, dd, J = 11.2, 3.0 Hz),
4.80 (1H, g, J = 6.4 Hz}, 7.32-7.38 {2H, m).

3(3¢c)-32

TH-NMR (CDCk) 5. 1.34 (BH, 1, J = “MHz),
6.4 Mz}, 2.56 (1M, dd, J = 4.9, 2.6 Hz),
Hz), 3.13-3.17 (1H, m), 3.27 (1H, dd, J
(1H, dd, J = 115, 2.9 Hz), 4.28 (2H. q,
G, J =64 Hz), 8.26 (1H, d, J = 15,8 Hz
7.91 (1H, d, J = 15.8 Hz).

1.42 (GHdJ”
(1H,t, J=46
2,6.0 Hz), 3.6
1 Hz), 4.85 (1H,
0-7.

78
=1
J=7.1Hz),
), 7.30-7 35 (2K, m),

7.

3(3a)-33

8r

"H-NMR (CDCh) 8 1.48 (3H, d, J= 6.9 Hz), 2.00 (1H, d, J=
3.4 Mz}, 527-5.32 (1M, m), 8.82 (1H, t, J = 73.6 Hz), 7.12-
TAB(TH, m}, 7.35 (1H,t, J=7.8Hz), 751 (1H, dd, J=7.8,
1.4 Hz}). Optical purity; 84.6%ee
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3(3b1-33

Br

"H-NMR (CDCla) 6 1.44 (3W, d, J =864 Hz), 2.57 (1H, dd, J =
4.9, 2.6 Mz), 278 (1M, §, J = 43 Hz), 3.13-3.18 {1H, m}, 3.31
(1H, dd, J = 11.5, 5.7 Hz), 3.61 {(1H, dd, J = 11.5, 2.8 Hz},
494 (1H, g, J=6.4 Hz), 6.53 (1H, t, J=73.6 Hz), 7.12-7.15
TH, m), 7.35 (1K, 4, J = 7.9 Hz), 740 {1H, dd, J = 7.8, 1.7
Hz).

3(3c)-33

F\(O J\cozzex:

TH-MMR (CDCl) 8: 1.35 (3H, t, J = 7.1 Hz), 1.45 (3H, d, J =
6.4 Hz), 254 (1H,dd, J=4.8 26Hz), 276 (1H,dd, /=52,
4.0 Hz), 3.11-3.14 (1H, m}, 3.28 (1H, dd, J=11.2, 8.0 Hz},
3.56 (1H, dd, J = 11.2, 3.2 Hz), 4.28 (2H, g, J = 7.1 Hz), 4.83
{(1H, g, 3= 6.4 Hz), 635 (1H, d, J = 16.3 Hz), 649 (TH. {, d =
73.3 Hz), 7.08-7.11 (1H, m), 7.37 (1M, t, J = 7.7 Mz}, 7.43 (1H,
dd, J=7.7, 1.4 Hz), 7.78 (1 d, J=16.3 Hz}.

338134

e

TH-NMR (CDGly) & 1.33 (3H, d. J = 6.0 Hz}, 1.33
5.0 Hz), 1.47 (3H, d J=64Hz), 1.94 (1H, ¢, J =
4.50-4.58 (1H, m), 5.14-5.21 {1H, m}, 6.67 (1M, d
30HzZ), 714 {1H, d, J=3.0Hz), 737 (1H, d, J=
Optical purity: of 81.6%ee

33032

ARSaA

TH-NMR (CDCla) & 1.33 (BH, G, J = 6.4 Hz), 1.42 (3H, d, J =
8.3 Hz), 2.57 (1M, dd, J = 5.0, 2.8 Mz), 2.78 (1H, 1, J = 4.6
Hz), 3.13-3.17 (1H, m), 3.31 (1H, ¢d, J = 11.0, 6.0 Hz), 3.62
Q) (1M, dd, J = 11.2, 3.0 Hz), 4.45-4.58 (1H, m), 482 (1H, g, J =
8.3 Hz), 6.88 {1H, dd, J = 8.7, 3.2 Mz}, 7.04 (1H, d, J= 3.2
Hz), 7.37 (1H, d, J = 8.7 Hz).

3{3b)-35

| ~
E O/\{\

O
Br

TH-NMR (CDCly 8 0.95 (3H, t, J = 7.8 Hz), 1.62-1.81 (2H, m),
2.53.2.59 (1H, m), 2.75-2.82 (1H, m), 3.12-3.18 (1H, m), 3.29
(1H, dd, J = 11.2, 5.7 Hz), 3.62 (1H, ad, J = 11.5, 3.2 Hz),
4.55-4 69 (1H, m), 8.83-8.90 (16, m), 7.17-7.22 {(1H, m),
7.44-7.50 (1H, m).

3(3c)-35

/

F o/\/i

| 0

N

CO,Et

TH-NMR (CDCls) &: 0.93 (3H,t, J = 8.9 Hz), 1.35 (3H, t, d =
7.1 Hz), 1.62-1.87 (2H, m), 2.48-2.58 (1K, m), 2?2 2.84 (1H,
m), 3.40-3.31 (2H. m), 3.53-3.70 (1H, m), 4.27 (2H, q, J = 7.1
Hz), 4.66 (1H, t, J = 6.2 Hz), 6.28 (1H, d, J = 15.6 Hz), 6.93-
7.04 (1K, m), 7.15-7.24 (15, m), 7.48-7.60 (1H, m), 7.99 {1H,
d, J = 15.6 Hz).

3(3b)-35

o !

TH-NMR {CDCly) & 0.89 (3H, t, J = 7.5 Hz), 1.65-1.80 (2H, m},
2.84-2.58 (1H, m}, 2.76 (1H, 1, J = 4.6 Hz}, 2.10-3.18 {1H, m},
3.26-2.32 (1H, m), 3.80 (1H, dd, J=11.2,3.0 Mz}, 470476
{1+, m), 7.01-7.07 (1H, m), 7.23-7.38 (ZH, m).
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T-NMR (CDCly) 5 0.84 (3H, £, J= 7.6 Hz), 1.35 (3H, 1, J =

7.4 Hz), 1.63-1.86 (2H, m), 2.51-2.55 {1H, ™), 2.76 {1H, 4, J =

4.6 Hz), 3.11-3.97 (1H, m), 2.22-3.28 (1H, m), 3.60 (1H, dd, J

= 11.5, 2.8 Mz), 428 (@M, g, J = 7.1 Hz), 4.61-4.67 (1H, m),

6.52 (1H, d, J = 14.7 Hz), £.88-7.07 {1H, m), 7.22.7.40 (2H,
m), 7.83 (1H, d, J = 14.7 Hz).

TH-NMR (CDCH) &: 0.87 (3H, t, J= 7.8 Hz), 1.68-1.77 {2k, m},
2.31 (3H, 8}, 2.53-2.56 (1H, m}, 2.72-2.76 (1H, m), 3.08-3.14
(1H, m), 3.26-3.32 (1H, m), 3.56 (1H, ad, J = 10.1, 5.0 Hz),
466 (1H, t, J =684 Hz), 713 {1H,d, J = 78Hz) ?30737
(2H, m).

TH-NMR (CDCls) & 0.90 (3H, 1, J = 7.3 Hz), 134 (3H, t, J =
7.1 Hz), 1.60-1.73 (1H, m), 1,76-1.88 (1H, m), 2.35 (3H, s},
2.49-2.52 (1H, m}, 2.74 (1M, t, d = 4.5 Hz), 3.16-3.15 (1H, m),
3.24 (1H, dd, J = 11.0, 6.0 Hz), 3.56 {(1H, 9d, J = 11.2, 3.0
Hz}, 427 (2H, q. J= 7.2 Hz), 481 (1H, 1, J = 6.6 Hz), 6.32
(1H, d, J = 15.6 Hz), 7.20 (1H, d, J = 7.8 Hz), 7.31-7.38 (2H,
m), 8.10 (1H, d, J = 15.6 Hz).

TH-NMR (CDGls) & 0.99 (3H, ¢, J = 7.3 Hz}, 1.66-1.82 (2H, m),
2.53-2.57 (1H, m), 2.73-2.77 (1H, m), 3.10-3.47 (1H, m),
3.27-3.33 (1M, m), 3.57 {1H, dd, J = 11.5, 3.2 Hz), 3.90 (3H,
s), 4.78 (1H, dd, J = 7.3, 5.0 Hz), 6.80-6.84 (1H, m}, 7.06-7,11
(1H, m), 7.26-7.32 (1H, m).

TH-NMR {CDCh) 5: .98 (3H, . J = 7.4 Hz), 1.36 (3H, {, J =
7.2 Mz), 1.65-1.85 (2H, m), 2.50-2.54 (1H, m), 2.72-2.76 (iH,
m), 2.10-3.14 (14, m), 3.24 (1H, dd, J = 11.5, 5.7 Hz), 3.55
(1H, dd, J = 11.2, 3.2 Hz), 3.87 {3H, 5), 427 (2H,q. J = 7.4
Hz), 4.63-4.88 (1H, m}, 6.56 (1H, d, J = 18,0 Hz), 6.85 (1H, ¢,
J=8.0Hz), 7.12 (1H, d, J = 6.8 Hz), 7.33 (1M, , J = 8.0 Hz),
7.90 (1H, d, J = 16.0 Hz).

3{3c)35 l
4 0" ™)
! F CO,EL
(0101}
[Table 50]
3(3b)-36 !
0/\,,40
Br
3(3c)-38
o/\{c’)
CO,Et
3(3b)-37
o/\ﬂo
Br
Chie
3(3c)-37
o
O
OMe i
CO,Et
3(3b)-38
o/\/ci)
Br

‘H-NMR (CDCl,) &: 1.00 (3H, 1, J = 7.3 Hz), 1.63-1.82 (2H, m),
2.42 (3H, ), 2.53-2.57 (1H, m), 2.75 {1H, 1, J = 4.6 Hz), 3.11-
346 (1H, m), 3.20 (1H, ¢d, J = 11.5, 5.7 Mz), 3.58 (1, dd, J =
11.5, 3.2 Hz), 4.78 (1M, q, J = 7.8 Hz}, 7.15 (1H, d, J = 7.8
Hz), 7.19-7.32 (2H, m).
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3(3c)-38

o |

G

CO,Et

THNMR (CDCly & 0.93(3H. t, J=7.3 z} 135 (3H, t, J =
7.1 Hz), 1.60-1.71 (1H, m), 1.71-1. 83( ), 2.32 (3H, s},
2.47-2.52 (1H, m), 2.71-2.75 (1H, m} 08313 (1H, m), 3.18
(1H, dd, J = 11.5, 6.0 Hz), 3.52 (1H, dd, J = 11.5, 3.0 Hz),
4.29(2H,q,3:?3Hz}451(1 . dd, J 7.8, 5.0 Mz), 5.95
(1H. d, J = 16.0 Hz), 7;4(114 J=7 z) 7.21-7.28 (1H,
m), 7.33 (1H. d, J = 7.3 Hz), 7.86 (1H = 16.0 Hz).

J

3(3b)-38

F Br _

"H-NMR (CDCly) & 0.98 (3H, 1, J = 7.3 Hz), 1.63-1.76 (2H, m},
256 (1M, dd, J=4.8, 284z}, 277 (1H, §, J = 4.8 Hz}, 3.11-
315 {(1H, m), 3.27 (1H,dd, J = 11.5, 8.0 Hz), 3.61 (1H, dd, J =
11.5, 2.8 Hz), 482 (1H, t, d=6.0 Hz), 7.30 {1H, dd, J = 11.0,
8.3 Hz), 7.36 (1H, dd, J = 9.6, 7.3 Hz).

[(0102]

[Table 51]

3(3c)-39

@%«4

CO,Et

"H-NMR (CDCL) & 0,91 (3H, t, J=7.3 Hz), 1.34 (3H, t, J =
7.1 Hz), 1.80-1.69 (1M, m), 1.70-1.82 (1H, m), 2.53 (1H, ad, J
=48, 2.5Hz), 277 (1H, t, = 4.8 Hz), 3.12-3.16 (1H, m),
3.22(1H, dd, J = 11.2, 8.2 Hz), 3.63 (1H, dd, J = 11.2, 2.7
Hz), 4.27 (2H, q, J=7.1 Hz), 4.63 (1M, t, J = 6.4 Hz}, £.25
{iH, d, J= 156 Hz), 7.28-7.36 (2H, m), 7.84 {1+, d, J= 156
Hz).

1

3(3-40

Cl ] SN O/\(é)
N
~ Br

H-NMR (CDCls) 8: 0.99 (3H, t, J = 6.6 Hz), 1.83-1.81 {2H, m},
2.53-2.57 (1H, m), 2.75-2.80 (1M, m), 3.12-3.18 (1H, m}, 3.27
(1H, dd, /= 11.5 6.0 Hz), 3.62 (1H, dd, J = 11.5, 3.2 Hz),
4.63-4.88 (1H, m}, 7.11 (1H, dd, J = 5.7, 3.0 Hz), 7.44 (ZH,

dd, J =57, 3.0 Hz).

3(3c)-40

Cl O/\{;

o

CO,Et

TH-NMR (CDCL) & 0.92 (3H, t, J = 8.7 Hz), 1.34 (3H,t, J =
7.3 Hz), 1.56-1.86 (2H, m), 2.49-2.54 (1H, m), 2.72-2.81 (1H,
m), 3.10-3.19 (1H, m), 3.20-3.28 (1H, m), 3.62 (1H, dd, J =
11.2,2.4 Hz), 4.27 {2H, g, = 7.3 Hz), 483 (1H 1, J = 5.4
Hz), 6.31 {1H, d, J = 16.0 Hz), 7.22-7.30 {1H, m}, 7.43-7.52
(25, m), 8.00 (1H, d, J = 16.0 Mz).

3(3b)41

Ci Br

THNMR {CDClL) & 0.67 (3H, 1, J = 7.4 Hz), 1.64-1.78 (2H, ),
2.54-2.57 (1H, m), 2.74-2.77 {1H, m}, 3.08-3.16 {1M, m), 3.27
(1H, dd, J = 11.5, 4.9 Mz), 3.58 (1H, dd, J = 11.5, 3.4 Hz),
4.64-4.68 (18, m), 7.32 (1H, dd, J = 8.5, 1.7 Hz), 7.38 (1H. d,
J = 8.0 Hz), 7.52-7.55 (1H, m).

|
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H-NMR {CDCL) 8 0.80 (3H, £, J= 7.3 Hz), 1.34 GH, )=
7.1 Hzj, 1.58-1.73 (1H, m), 1.73-1.87 (1H, m), 2.50-2.54 {1H,
mi, 2.72-2.80 (TH, m}, 3.09-3.16 {1H, m}, 2.22 (1H, dd, J =
10.1, 8.0 Hz), 3.59 {1H, dd, J = 10.1, 5.0 Mz), 4,28 2+, g, J=
7.1 Hz), 4.59-4.66 (1H, m), 6,33 (1H, d, J = 15.6 Hzy, 7.3%-
7.44 (2H, m), 7.49-7.52 (1H, m}, 8.02 (1H, d, J = 15.6 Hz).

TH-NMR (CDCly) & 1.00 (3H, £, J = 7.8 Hz), 1.61-1.83 (ZH, m),
2.54-2.61 (1H, m), 2.74-2.78 (1H, my, 3.10-2.18 (1H, m),
3.25-3.32 (1H, m), 3.58-3.64 (1H, m), 4.73-4.78 (1H, m),
7.25-7.31 (1H, m), 7.34-7 .41 (2H, m).

THNMR (CDCly) 5 0.94 (3H, t, J = 7.3 Hz). 1.36 (3R, &, J =
7.1 Hz), 1.57-1.82 (2H, m), 2.49-2.54 (1M, m), 2.74 (1H, t, J=
4.4 biz), 3.07-3.13 (1M, m), 3.18 (1H, dd, J = 11.0, 6.0 Hz),
3.55 (4H, dd, J = 1.5, 2.8 Hz), 4.30 (2H, g, J = 7.0 Hz), 4.51-
457 {1H, m), .15 {1H, &, J = 16.5 Hz}, 7.30 {1H, ¢, J=7.3
Hz), 7.35 (1H, ¢, J = 7.3 Hz), 7.42 (1M, d, J = 7.3 Hz), 7.77
(tH, d, J = 16.5 Hz). _

TH-NMR (CDChy & 0.40-0.54 (3K, m), 0.56-0.62 (1H, m},
1.17-1.24 (1H, m), 2.58 (1H, dd, 4 = 4.6, 2.6 Hz), 2.78 {1H, ,
J =46 Hz), 3.11-2.16 (1H, m}, 3.34 (1H, dd, J = 11.2, 5.4 Hz),
3.54 (1H, dd, J = 11.2, 3.7 Hz), 4.45 (1H, ¢, J = 6.9 Hz), 7.12-
7.16 (1M, m), 7.35 (1H, t, J = 7.4 Hz), 7.5-7.54 (2H, m).

! 115, 3.4 Mz}, 4.20-4.26 (1M, m), 4.27 (2H, ¢, J = 7.3 Hz},

TH-NMR (CDCh) & 0.23-0.30 (14, m), 0.41-0.50 (2H, m),
0.80-0.87 (1H, m), 1.17-1.24 (1H, m), 1.35 (3H, 1, 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, mj, 3.39 (1H, dd, J = 11.5, 5.2 Hz), 3.80 (1H, dd, J =

6.34 (1H, d, J = 15.5 Mz}, 7.28-7.33 (1H, m}, 7.37-7.42 (1H,
m), 7.48 (15, d, J = 6.3 Hz), 7.56 (1H, d, J = 6.9 Hz}, 8.14
(1H, d, J = 15.5 Hz).

TH-NMR (CDCl) 3 0.40-0.63 (4H, my, 1.18-1.25 (1H, m), 2.52
(1H, dd, J = 4.8, 2.6 Hz}, 2.73-2.75 (1H, m), 3.10-3,14 (16,
m). 3.34 (1H, dd, J=11.2, 8.0 Hz), 3.82 {44, gd, J= 112, 34
Hz), 445 (1H, d, J = 7.4 Hz), 7.14 (1H, id, J = 7.7, 1.5 Hz).
7.32-7.36 (1H, m), 7.50-7.54 (2H, m).

3(3c)41 1
e
c |
| CO,Et
3(3bj42
0/\(]
o)
Br
cl
5i5craz
0 ]
O
Ci l
CO,Et
[0103]
[Table 52]
3(3b}y-43 v
Cr
Br
330143
3(3b)-a4
53044
= 0™
s

TH-NMR (CDCl) &: 0.24-0.30 (H, m), 0.41-0.52 (2H, rm), !
0.53-0.89 (1K, m), 1.19-1.27 {1H, m), 1.35 (3H, £, J = 7.2 Hz),
250 (1H, dd, J ='4.8, 2.6 Hz), 2.74 (1H, 1, J = 4.6 Hz), 3.15-
3.17 (1H, my, 3.34 (1H, 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 Hz),
7.28-7.33 (1H, m), 7.37-7.41 (1H, m), .47 {1H, ¢, J = 8.0 Hz),
7.56 (1M, ¢, J = 6.9 Hz), 8.16 (1M, d, J = 16.0 Hz).
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"H-NMR (CDCly) &: 1.58-1.62 (3.0H, m), 2.51 (0.5H, dd, d =
4.5, 2.8 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, m), 3.35-3.42 (1.0H, m), 3.50 (0.5H, dd,
=112, 3.7 Hz), 3.58 (0.5H, dd, J = 11:8, 3.4 Hz), 5.09-5.16
(4.0H, m), 7.01-7.06 (1.0H, m), 7.10-7.15 {1.0H, m), 7.35
{1.0H, d, = B.0 Hz).

"H-NMR (CDCly) & 1.35 (3.0H, t, J = 7.3 Hz), 1.63-1.57 (3.0H,
m), 2,50 (0.5H, dd, J = 5.2, 2.9 Hz), 2.68 (0.54, dd, J= 5.2,
2.3 Hz), 2.72-2.77 (1.0H, m), 3.06 {0.5H, ), 3.11-3.15 (D.5H,
m}, 3.32 (0.5H, dd, J = 11.2, 6.0 Hz), 3.38 (0.5H, ad, J = 11.5,
46 Hz), 3.49 (0.5H, dd, J = 10.9, 3.4 Hz), 3.56 (0.8H, dd, J =
11.5, 3.4 Hz), 4.28 (2.0H, a4, J = 7.3 Hz), 5.07-5.15 (1.0H, m),
8.27 (1.0H. d. J = 16.0 Hz}, 7.03-7.08 (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 {CDCls) & 1.50-1.54 (3.0H, m}, 2.51 (3.0H, 5), 2.54
(0.5H, dd, J = 4.8, 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),
347-355 (1.0H, m), 526 (1.0H, g, J=8.9 Hz}, 8.99 (1 .OH, §,
J=80Hz), 7.00 (1.0H,d, J=8.0Hz), 7.39 (1.0H, &4, J=80
Hz}.

"H-NMR {CDClg) & 1.32-1.36 (3.00, m), +.51-1.55 {3.0H, m),
2.3 (3.0M, §), 2.44-2.47 (0.5H, m), 2.70 (0.5M, dd, J = 5.2,
2.9 Hz), 2.72-2.75 (1.0H, m), 3.05-3.08 (0.5H, m), 3.10-3.14
(0.5H, m), 3.17 (0.5H, dd, J = 10.8, 8.3 Hz), 3.33 (0.5H, dd, J
=115, 4.6 Hz}, 3.48-3.52 {1.0H, m}, 4.27 (2.0H,q, J= 7.3
Hz}, 4.95 (G.5H, q, J = 6.7 Hz), 5.05 (0.5H, q, J = 6.7 Hz),
847 (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), B.46-8.54 {1.0H, m).

TH-NMR (CDCly 5: 1.60-1.83 (3.0H, my, 2.52 {0.5H, dd, J =
8.2 2.8 Hz), 287 (0.5H, dd, J = 6.2, 2.3 Hz), 2.75-2.79 {1.0H,
mi, 3.12-3.15 {0.5H, m), 3.17-3.20 {0.5H, m), 3.28 (0.5H, dd,
J=11.2, 8.3 Hz), 3.37 (0.5H, dd, J = 11.2, 46 Hz), 343
(0.5H, dd, J = 11.2, 3.7 Hz), 3.48 (0.5H, dd, J = 11.2, 3.7 Hz),
5.30-5.36 (1.0M, m, 7.03-7.07 (1.00, m), 7.34 (1.0H, d, J =
8.0 Hz), 7.50 (1.0H, d, J = 8.0 Hz).

THNMR {CDCly) & 1.54 (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 =52,
2.9 Hz), 2.72-2.75 (1.0H, rn), 3.05-3,13 (1.0#, m}, 3.30 (0.5H,
dd, J = 10.9, 5.7 Hz), 3.35 (0.5M, dd, J = 10.9, 4.5 Hz), 3.44
(0.5H, dd, J = 11.5, 3.4 Hz), 3.52 (D.5H, dd, J = 11.5, 3.4 Hz),
427 (2.0H, q, J = 7.1 Hz), 5.27-5.33 (1.0H, m), 6:21 (1.0H, 4,

= 16.0 Mz}, 7.19-7.23 {1.0H, m}, 7.37 (1.0H, d. J = 8.0 Hz),
743 (1.0H, 6, J= 7.4 Hz), 8.52-8.57 (1.0H, m).

3(36)-45 =
3{3c-45
i
0104}
TTable 53]
3(2b)-46
;\ o/\(é)
= Br
3(3c)-46
OM
O
CO,Et
3(3b)-47 Ci
j RN o/\%g)
=
Br
3(3c147 c
OM
O
SCO,E
3(3b)-48 §:

H-NMR (CDCl) 8. 1.60 (3.0H, t, J = 7.4 Hz), 2.52 (0.5H, dd,
J= 4.8 25Hz), 2.66{0.5H,dd, J=5.0, 2.8 Hz), 278 (1.0H,
g, J =47 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 Mz}, 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).
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THNMR (CDCL) & 1.34 (3.0H. 1, J = 7.2 Mz}, 1.54-1.50 (3.0H,
mi, 2.51 (0.5H, ¢d, J = 5.2, 2.8 Hz}, 2.68 (G.5H, dd, J = 52,
2.3 +Hz), 2.75 (1.0M, @, J = 4.6 Hz), 3.06-3.10 {0.5H, m), 3.1%-
3.15 (0.5H, m), 3.30-3.38 {1.0H, m), 3.52 (0.5H, dd, J = 11.2,

3.2 Hz), 3.50 (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, . = 15.5 Hz),
7.07-7.12 (1.0H, m), 7.26-7.32 (1.0H, m), 8.33-8.37 {1.0H, m).

|
|

TH-NMR (CDCly) & 1.25-1.25 (3H, m), 1.37-1.41 (3H, m),
2.46-2.57 {4H, m), 2.76-2.80 (1M, m), 3.12-3.17 (2H, m),
3.17-3.22 (1H, m), 3.56-3.64 (1H, m), £.11-4.18 (2H, m). 4.70-
4.77 (1H, m}, 5.96:5.02 (1H, m), 6.58-8.52 (1H. m}, 7.16 (14,
¢d, J =115, 7.7 Hz), 7.22 ($H, dd, J = 11,5, 9.2 Hz).

THNMR (CDCis) & 1.18-1.32 (3H. )}, 1.39-1.48 (3H, mj,
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.4 =84 Hz), 4.85 (1H, g, J = 8.4 Hz), 5.81-5.91 {1H, m),
6,42 (1H, &, J = 16.0 Hz}, 6.75-6.81 (18, m), 7.04-7.16 (1H,
mj, 7.18-7.31 (1H, m).

TH-NMR {CDCl) 8: 1.27 (3H, 1, J= 7.2 Hz), 1.42 (35, 4, J =
8.4 Hz), 2.32 (3H, 5), 2.45-2.51 (3H, ), 2.54 (2H, , J=6.4
Hz), 2.75 (1H, t, J = 4.4 Hz), 3.11-3.16 (1H, m), 3.20 (1K, dd,
J=41.0, 6.0 Hz), 3.56 (1H, dd, J = 11.0, 2.8 Hz), 4.15 (2H, q.
J=7.2Hz), 476 (1H, g, J = 6.4 Hz}, 6,03 (1H, dt, J = 15.5,
6.6 Hz), 6.74 (1H, d, J = 158 Hz), 7.07 (1H, d, J = 8.3 Hz),
719 (1H, s}, 7.28 (1H, d, J = 8.3 Hz).

"H-NMR (CDCl;) 8: 1.27 (3H, £, J=7.2 Hz), 142 (3H,d, J =
6.1 Mz), 2.48-2.53 {3H, m}, 2.56 (2H, t, J = 6.1 Hz), 2.73-2.80
(1H, m), 3.08-3.17 (1H, m), 3.18-3.24 {1H, m}, 3.54-3.61 (1H,
mj, 4.14 (2H, g, J = 7.2 Hz}, 4.77 (1H, g, J = 6.1 Hz), 6.05
(tH, dt, J = 156, 55 Hz), 6.73 {1H, d, J = 15.6 Hz), 5.94 (1H,
dd, J=10.3, 5.7 Hz), 7.07 {1H, dd, J=10.3, 2.8 Hz), 7.32-
7.40 (1H, m),

TH-NMR (CDChy 8: 1.27 (3H, £, J = 7.8 Hz), 1.40 {(3H, d, J =
8.9 Hz). 2.44-2 85 (5H, m), 2.77 (1H, 1, J = 4.1 Hz), 3.10-2.18
(1M, ), 3.22 (1H, dd, J = 1.0, 5.5 Hz), 3.61 (1M, dd, J =
11.0, 2.5 Mz), 4.14 (2H, g, J = 7.8 Mz), 4.77 (1H, ¢, J = 6.9
Hz}, 5.98 {(iH, dt. 4 = 11.8, 6.3 Hz), 8.83 (1H, d, J = 15.6 Hz),
8.87-5.92 {1H, m}, 7.07-7.16 (1H, m}, 7.33 (1K, dd, J = & 5,
5.7 Hz).
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TH-NMR (CDCh) 5 1.26 (3H, £, J = 7.1 Hz), 142 (3H, d, L =
6.4 Hz), 2.33 (3H, 8), 2.42-2.56 (5M, m), 2.76 (1H, 1, J = 3.9
Hz), 2.08-3.18 (1H, ™), 3.22 {11, dd, J = 10.8, 6.6 Hz), 3.58
(1H, dd, 4= 10.8, 2.3 Hz), 4.14 {2H, q, J = 7.1 Hz}, 4.77 {1H,
q.4=84Hz), 589 (1H, dt, J =154, 7.0 Hz), .72 (1H, &, J=
15.4 Hz), 7.03 {2M, d, J = 4.6 Hz), 7.20 (1H, 8.

f010¢6]
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o~

TH-NMR (CDCLt & 1.26 13H. £ J=7.1 Hz), 1.42 {3H. d, J =
6.3 Hz), 2.29 (3H, 5), 2.47-2.52 (2H, m}, 2.55-2.50 (1, m),
2.73-2.75 (1H, m), 2.89 {1H, dd, J = 7.2, 1.4 Hz), 3.08-3.18
(2H, m), 3.40 (1H, dd, J = 13.7, 6.3 Hz), 3.52 {1}, d, J= 8.0
Hz), 4.10 (2H, g, J = 7.1 Hz}, 4.78 (1H, q, J = 6.3 Hz), 5.33-
535 (1H, m), 5.63-5.65 (1H, m), 7.08 (1M, d, J = 7.4 Hz),
745-7.20 (1M, m), 7.33 {14, d, J = 7.4 Ha).

TH-NMR (CDCh) 8 1.23 (3HL £, J= 7.5 Hz), 143 (3H, ¢, J =
60Hz)249253{2H m), 2.6 (1 d 1=144, 7.1 Ha),
276 (1H, t, J = 4.1 Hz), 3.01 (1H. d, J = 6.9 Hz), 3.10-3.17
(2H, m), 3.44 (1H, 6d, J= 15,1, 6 } 3,55 (1H, d, J = 10.8
Hz), 4.40 (2H, g, J = 75H2)476( qJ 60Hz}545»
5.53 (1H, m}, 5.53-5.70 (1H, m}, 6.95 (1H, t, J = 9.8 Hz), 7.20-
7.25 (2H, m).

3(3c1-57

"H-NMR {SDCl) 8 1.27 (3H, ¢, J=8.2 Hz), 144 (3K, d, d =
8.4 Hz), 2.48-2.53 (3H, m}, 2.58 (2K, t, J = 6.6 Hz}, 2.76-2.78

(1H, m), 3.15-3.18 {1H, m), 3.21-3.26 {1H, m), 3.58 (1H, dd, J

=112, 2.5 Hz}, 415 (2H, g, J = 6.2 Hz), 4.84 (1H,q, J= 6.4
Hz), 6.11-6.18 (1H, ), 6.74 (1H, d, J = 15.6 Hz), 747 {2H, br

| s), 7.68 (1H, s).

3(3c)-58

J\/\COZE

THNMR (CDClL) & 1.26 (3H, &, J= 7.1 Hz), 1.4
7.1 Hz), 1.41 (3H, 4, J = 8.7 Hz}, 2.43-2.55 (4H,
t,J = 4.5 Hz), 3.10-3.19 (2H, m), 3.22 (1H, dd,
Hz), 3.60 (1H, dd, J = 11.2. 3.0 Hz), 4.04 (2H, g, d = 7.1 Ha),
415 (2H, g, J = 7.4 Hz), 4.76 {1H, q, J = 8.7 Hz), 5.93 {1H, dt,
J =155 6.5Hz), 6.54 {1H, d, J = 15.5 Hz}, B.75 (1H, dd, J =
8.6, 2.5 Hzy, B.95 (1H, d, J = 2.6 Hz), 7.30 (1H, d, J = 8.6 Hz).

3(3c)-58

THNMR (CDClh) 8. 1.28 {3H, 1, J= 7.0 Bz), 1.33 {€H, d, J =
6.0 Hz), 1.41 (3H, ¢, J = B.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), 3.80 (1H, dd, J = 11.2, 3.0 Hz), 4.14 (2H, g, J = 7.0 Hz),
4.51.4.60 (1H, m}, 4.76 (1H, q, J= 6.3 Hz), 5.93 (1H, dt, J =
15.4, 6.5 Mz), 6.64 (1H, d, J = 15.4 Hz), 6.74 (1H, dd, J = B5,
2.8 Hz), 6.94 (1H, ¢, J = 2.8 Hz), 7.28 {1H, d, J = &.5 Hz).

3(3c)-60

\ CO.Et

TH-NMR (CDClg) 6 1.7 (3H, t, 4= 7.4 Hz), 1.38(3H, d, J= .
6.9 Hz), 2.03-2.25 (2, m), 2.44-2 57 (3H, m), 2.75-3.78 (2H,
m), 3.13-3.16 (1H, m}, 3.20 (1H, dd, J = 11.2, 6.0 Hz), 3.59
(1H, dd, J = 11.2, 3.4 Hz}, 4.13-4.18 (2H rn) 471476 (1K,
m), 5.93-5.99 (1H, m), 6.62 (1H, d, J = 16.0 #z), 7.05 (1H, ¢,

J=10.9 Hz), 7.18 (1H, d, 4 = 7.4 Hz).

[0167]
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TH-NMR (CDCl} & 0.9 (3H, , J = 7.3 Hz), 1.27 (3M, ¢, J =
7.3 Hz), 1.58-1.80 (2H, m), 2.24 (3H, s), 2.75 (10, , J = 4. 4
Hz), 3.08-3.19 (3H, m), 3.58 (1H, dd, J = 10.8, 2.5 Hz}, 4.15
(2H, g, J = 7.3 Hz), 451 {1H, 1, J= 6.4 Hz), 5,95 (1H. at, J =
15.6, 6.4 Hz), 8.63 (1H,d, J = 155 #z), 7.01 (1H. d, J = 1.0
Hz), 7.18 (1H, d, J = 7.8 Hz).
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3(3c)-62

07 ]

O

~0 J\/\COQ_E*{

THINMR {CDClhy) 8: 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 = 4.8 Hz), 3.08-3.14 (2H, m), 3.18 (1H,
dd. J = 1.2, 6.0 Hz), 3.47 (1H, dd, J = 11.2, 3.2 Hz), 4.01
(2H, q, J = 6.9 Hz), 415 (2H, q, J = 7.1 Hz}, 4.84 {1H, g, J=
8.3 Hz), 5.95 (1H, ot J = 16.0, 6.6 Hz), 6.43 {(1H, 4. J = 16.0
Hz), 6.76 (1H, d, J = 8.0 Mz}, 7.09 {1H, d, J = 8.0 Hz), 7.20
(TH, ¢, J = 8.0 Hz).

3(3c)-63

TH-NMR (CDC) 80 1.27 (3H, t, J = 7.0 Hz), 1.32 (BH. d, J =
5.7 Hz), 142 {3H, d, J = 6.3 Hz), 2.47-2.51 {(3H, m), 2.65-2.58
(TH, m), 273 (1H, t, J = 4.8 Hz), 3.08-3.14 (2H, m), 3.18 (1H,
q.J =57 Hz), 3.47 (1H, dd, 7= 10.9, 3.4 Hz), 415 (2H, g, J =
7.0 Mz}, 4.45-4.52 {1H, m), 4.83 {1H, q. J = 6.3 Hz}, 581 (1H,
dt, J=16.0, 6.6 Hz), 6.40 (1H, d, J=18.0 Mz}, 6.78 (1H d, J
= 7.7 Hz), 7.08 (1H, d, J= 7.7 Hz), 7.18 (1H, t, I = 7.7 Hz}.

3(3c)-B4

TH-NMR (CDCh) 6. 1.26 (3H, q. 4 = 7.4 Hz), 140 (3H, d, J =

B.3 Hz), 2.46-2.52 (2H, m), 2.53-2.58 (1H, m), 2.74-2.77 (1,
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 = 1.5, 2.9 Hz), 4.114.18

(2H, m), 4.73-4.78 (1H, m), 6.02-6.10 (1K, m), 6.68 (11, d,J
= 15.5 Hz), 7.20-7.24 (1M, m), 7.34-7.36 (1H, m),

3(3c)-65

TH-NMR {CDCH) 8: 1.44 (3H, d, J = 6.4 Hz), 1.78-1.87 (2H,
mi, 2.24-2.41 (5H, m}, 2.47-2.53 (1H, m}, 2.73-2.77 (iH, 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, 8}, 5.96-B.05{1H, m), 8.71 {1H. d,J =156
Hz), 717-7.28 (2H, m), 7.38 {1H, t, J = 6.9 Hz).

3{3c)-66

H-NMR (CDCly) &, 1.40-1 54 (2+], m), 1.44 (35, 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}, 3.08-3.25 (3H, m), 3.52-3.70 {1H, m}, 3.67
(3H, s), 4.75-4.85 (1H, m), 5.97-6.07 (1K, m), 6.68 (1H, d, I =
15.6 Hz), 7.18-7.28 (2H, m), 7.38 {1H, t, J = 7.1 Hz).

[0108]

Compounds of Examples 16 to 77 described below were

produced with reference to the steps that are described in

Examples 1 to 15 above.

[0109)
[Table 37]
Example Struciure Data
Nao.
16(16a) F *H-NMR (CDCla) & 1.33(3H, 4, J=7.2 Mz}, 1.45

MeO O/\I/\D

(3H, d, J = 6.3 Hz), 1.63-1.77 (4H, m), 2.22 (3H, s),
2.32-2.36 (1M, m), 2.36-2.43 (1H, m), 2.43-2.50
(14, ), 2.66-2.73 {1H, m), 2.84 [1H, dd, J = 12.5,
5.9 Hz}, 2.9C (1H, dd, J = 13.2, 4.2 ¥z}, 3.01-3.08
(1H, m), 3.33 (1H, dd, J = 9.8, 6.5 Hz), 3.42 (1H,
dd, J = 6.5, 3.9 Hz}, 3.81-3.89 (4H, m), 4.26 {2H, q.
S=720Hz) 484 {1H, g J=65Hz), 6.26 (1H, 4, J
= 15.6 Hz), 6.79-8.85 (3H, m}, 7.01-7.07 (2H, my),
7.54 (1H, d, J = 8.8 Hz), 8.02 (1H. d, J = 15.6 Hz).
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T6(1603

TH-NMR (CDCly) 6: 1.24 (3H, t, J=7.1 Hz), 1.45
(3H, d, J = 8.5 Mz), 1.62-1.76 (4H, m), 2.15.2.24
(3K, m), 2.32-2.47 (3H, m), 2.52-2.52 (2H, m),
2.64-2.73 (1H, m), 2.80-2.83 (4H, m), 2.96-3.08
(1H, m), 3.26-3.32 {1H, m), 3.33-3.42 {1H, m),
3.76-3.81 (3H, m), 3.81-3.80 (1H, m), 4.08-4.17
(2H, m), 4.68-4.76.(1H, m), 6.71-6.84 (3H, m),
B.97-7.08 (3H, m), 7.23-7.25 (1H, m).

T6({16c)

"H-NMR {CDCh) 8; 1,39 (3H, d, = 6.4 Hz), 1.65-
1.88 {4H, m), 2.23 (3H, s), 2.47-2.56 (1H, mj, 2.57-
2.6G (2H, m), 2.72-2.86 {3H, m), 3.00-3.11 (2H, m),
3.20-3.54 (TH, m), 3.78 (3H, 8}, 4.03-4.10 (1K, m},
499 (1H,dd, J=12.4,86.0Hz), 8.77 (1H, dd, J=
87,23 Hz), B.B2-688 (2H, m} 694 (1H d,J=23
Hz), 7.09 (1H, t, J =7.8 Hz), 7.16 (1H, d, J =83
Hz).

T7{i7a)

‘H-NMR (CDCls) & 1.34 (3K, t, 4 = 7.1 Hz), 1.42-
1.48 (4H, m), 1.83-1.73 (4H, m), 2.22 {3H, s}, 2.32-
247 (3M, m), 2.64-2.73 (1H, m), 2.83 (1H, dd, J =
11.9, 5.5 Hz), 2.80 {1H, dd, J = 12.8, 3.7 Hz), 3.00-
3.08 {1H, m), 3.28-3.33 (1M, m), 3.34-3.39 (1H, m},
3.81-3.87 (4k, m), 4.234.30 {21, m}, 478 (1H, q, J
= 6.1 Mz}, 6.32 (1H, dd, J = 15.5, 2.8 Hz}, 6.78-6.83
(2H, m), 6.85 {1H, d, J = 8.7 Hz), 7.01-7.07 (2H, m},
7.37 (1H,d, J=8.7 Hz}, 810 (1H, d. J = 16.0 Hz}.

17(17b}

H-NMR (CDCl) 8: 1.25 (3H. t, d = 7.2 Hz), 1.41-
1.48 (4H, m), 1.63-1.75 (3H, m), 2.22 (3H, 8), 2.33-
2.44 (3H, m), 2.56-2.81 (2H, m}, 2.63-2.72 (1H, m)},
2.81 (1H, dd, J = 12.6, 5.7 Hz), 2.90 (1H, dd, J =
13.0, 4.0 Hz), 2.94-3.00 {2H, m), 3.01-3.06 (11, m),
3.27 {1H, dd, J = 9.8, 6.6 Hz), 3.35 (1H, dd, J =96,
4.0 Hz), 3.79 (3H, s), 3.81-3.87 (1H, m}, 4.15 (2H,
q,J=7.2Hz), 474 (iH, q, 4 = 5.9 Hz), 6.70 {1H. 4,
J =27 Hz), 6.79-6.82 (3H, m), 7.05 (1H, &, J=8.0
Hz), 7.34 (1H,d, J = 8.5 Hz).

[0110]

|

i

S TCETS)

MeC

TINMR (CDCL) & 1.40 (3H, d, J = 6.4 Hz), 1.66-
1.97 (4H, m), 2.23 (3H, 5), 2.51-2.66 (2H, m), 2.68-
2.81 (2H, m), 2.82.2.91 (2H, m), 3.03-3.15 (2H, m),
3.20-3.33 (2H, m}, 3.36-3.48 (2H, m}, 3.54-3 63
(18, m), 3.75-3.79 {4H, m), 3.85-3.95 (1H, br m},
£.08-4.16 (1H, m), 4.83 (1H, q, L = 6.4 Hz), §.73-
6.80 (2H, m), 6.83-6.89 (2H, m), 7.08 (1H, d, J =
7.8 Hz), 7.29 (1H, 4, J = 8.3 Hz).

TB(1Ba)

+
=
T

 1.50 (4H, m),

(5

"H-NMR (CDCly) & 1.34 (3M, t, J = 7.2 Hz), 1.42-

y, 1.82-1.75 (3H, m), 2.22 (3H, s}, 2.32-
2.40 (2H, m), 2.43 {1+, ad, J=12.4, 7.1 Hz), 2.84-
2,71 (1H, m), 2.82 {(1H, dd, J = 12.4, 5.8 Mz), 2.90
(1H, dd, J = 13.2, 4.1 Hz), 3.00-3.08 (1H, m}, 3.28
{1H, dd, J=9.5, 8,5 Hz), 3.37 (1H, dd, J=90.538
Hz}, 3.80-3.85 (1H, m), 3.83 (1M, t, J = 5.1 Hz),
3.87 (3H,8),4.27 (2H, g, J= 7.2 Hz), 485 (1H, 4, J
= 8.5 Hz}, 6.55 (1H, d, J = 18,1 Hz), 6.80-6.87 (3H,
m), 7.04 (1H, t, J=7.9Hz), 714 {1H 4, = 7.8
Hzy, 7.34 (1M, 4, J = 8.0 Hz), 7.93 {1H, d, J = 1681
Hzl
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TH-NMR (CDCl 6 1.28 (3H, &, J = 7.2 Hz), 1 42-
1,49 (4K, m), 1.63-1.76 {3H, m), 2.22 {34 s}, 2.32-
2.45 (3H, m), 2.48-2.53 (2H, m), 2.63-2.72 (1H, m),
2.82 (1M, dd, J = 12.6, 5.7 Hz), 2.87-2.99 (2H, m},
3.00-3.08 (2H, m}, 3.28 {1H, dd, J = 9.5, 6.6 Hz),
3.37 (15, ¢d, J = 9.5, 3.9 Hz), 3.82 (3H, &), 3.83-
3.88 (1H, m), 4.15 (2H, q, J = 7.2 Hz), 4.77 {1H, q,
J= 6.4 Mz), 8.75-6.84 (3H, m), 7.02-7.09 (2H, m}),
7.23 (1H, t J = 7.8 Hz).

TH-NMR (CDCla) 3: 1.38 (3H, d, ) = 6.4 Kz}, 1.61-
1.94 (4H, m), 2.23 (3H, s}, 2.48-2.65 {3H, m), 2.66-
2.79 (2H, m), 2.92-3.06 (3H, m}, 3.21-3.30 (2H, m},
3.41-3.47 (1M, m}, 3.60 (2H, d, J= 5.5 Hz}, 3.83

| (3H, 8), 4.02-4.05 {1H, m), 4.11-4.33 (2H, br ),

510 (1H, q, J = 6.4 Hz), B.75 (11, d, J = 7.8 Hz),
6.82-6.88 (2H, m), 7.04-7.10 (2H, m), 7.21 (tH, 1, J
=7.8 Hz).

THNMR (CDCls) & 0.82 (3H, £, J = 7.4 Hz), 1.34
(3H, t, J = 7.2 Hz), 1.41-1.50 (14, m), 1.53-1.76
(4H, brm), 1.81-1.88 (1H, m), 2.20-2.24 (4H, m),
2.31-2.39 (2H, m), 2.44 (1H, dd, J = 12.5, 7.1 Hz),
2.63-2.72 {1+ m), 2.83 (1H, dd, J = 12.5, 5.9 Hz},
2.89 (1H, dd, 3 = 13.3, 4.3 Mz), 3.00-3.06 (1H, m),
3.28 (1H, dd, J = 9.5, 6.8 Hz), 3.38 (1H, dd, J = 9.5,
4.2 Hz), 3.81-3.88 (1H, m), 4.27 (2H, g, J = 7.2 Hz),
4.56-4.62 (1H, m), 6.33 (1H, d, J = 5.9 Hz), 6.7
6.83 (2H, m), 7.04 (1H, t, J = 8.1 Hz), 7.27-7.32
(1H, m), 7.36-7.45 (2H, m), 7.55 (1H, d, 4 = 8.1 Hz),
8.14 (1H, d, J.= 15.9 Hz).

TH-NMR (CDCly) &: 0.98 (3H. t. J = 7.2 Hz), 1.25
(3H, t, J = 6.8 Hz), 1.40-1,51 {1H, m}, 1.52-1.61
1M, m), 1.62-1.74 {4H, brm}, 1.77-1.87 {1H. m),
2.22 (3H, 8}, 2.30-2.40 (2H, m), 2.43 (1H, dd, J =
12.6, 7.2 Hz}, 2.57-2.62 (2H, m), 2.63-2.70 (1H, m},

! 2.83{1H, dd, J= 126,57 Hz), 280 (1H, dd, J =

13.2, 4.4 Hz), 2.84-3.07 (3H, m), 3.25 (1H, dd, J =
9.5, 8.3 Hz), 3.37 (1H, dd, J = 9.5, 3.9 Hz), 2.81-
3.87 [1H, m), 4.14 (2H, o, J = 7.2 Hz), 4.51 (1H, dd,
J=7.9,5.0Hz), 6.78-6.84 (2H, m}, 7.04 (1H 1, J =
7.9 Hz), 7.14-7.25 (3K, m), 7.39 {1H, dd, J = 7.8,
2.2 Hz).

TH-NMR {CDCly & 0.94 {3H, £, J = 7.3 Hz), 1.58-
1.2 (BH, my, 2.21-2.25 (31, m), 2.50-2.81 (2H, m),
2.63-2.82 {44, m), 2.90-3.03 (1H, m), 3.15-2,30
(3H, m), 3.34-3.55 (5H, m), 3.90-3.97 (1H, m}, 4.82
{(1H, 4d, J = 7.7, 5.5 Hz), 6.80-6.87 (2H, m), 7.08
(1H, 1, J = 7.9 Hz), 7.17-7.25 (2H, m), 7.27-7.30
(1H, m), 7.35-7.40 (1H, m).

[ 18(78b)
E A/LO,/\i/\N :
] oz OH
\ OMe. o8t
18180
& L OH Q
CMe COH
15(15a)
O/YD
OH
|
CO,E
[0111]
[Table 59]
15(196)
\//\I OH L\_/
~Co,Et
18{16c) 2
S50 ey
T
‘\‘CO;!H
26(208)
O/Y\
OH
F !
\
I\COZEt

THINMR (CDCla) 8 1.25 (3H, £, J = 7.1 Hz), 1.43-
148 (4H, m), 1.57 (1H, br &), 1.84-1.75 (3H, m),
222 (3H, d, J = 1.5 Hz), 2.32-2.38 (4H, m), 2.36-
2.42 (1H, m), 2.43-2.49 (1H, m), 2.85-2.74 (1H, m),
282 (1M, ad, J =12.7, 5.8 Hz), 2.89 (1H, dd, J =
13.2, 4.4 Hz), 3.01-3.08 (1H, m}, 3.35 (1H, dd, J =
8.6, 6.6 Hz), 3.42 (1M, dd, J = 9.5, 4.0 Hz), 3.8%-
3.88 (1H, m), 4.28 (2H, q. J = 7.1 Hz), 4.81 (1H. q,
J=6.3Hz),6.35 (1H. d, J = 15.6 Hz), 6.78-5.83
(2H, m), 7.05 {1H, t, 4 = 8.1 Hz), 7.27-7.31 (1H, m),
737 (1H, d, J = 8.1 Hz), 7.91 (1H, d, J = 15.5 Hz).
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20(200)

H-NMR (CDCia) & 1.22-1.28 (3H, m), 1.42-1.48
(4H. m), 1.83-1.75 (3H, m), 2.20-2.25 (6H, m},
2.32-2.49 (3H, m), 2.53-2.60 (2H, m), 2.64-2.73
(1H, m), 2.78-2.86 {1H, m), 2.86-2.97 (3H, m),
3.01-3.09 {1H, m}, 3.30-3.37 (1H, m), 3.38-3.44
(1H, m), 3.80-3.87 (1H, m), 4.11-4.19 (2H, m}, 4.74-
483 (1H, m), 8.78-6.84 (Z2H, m), 6.92-6.98 {1H m),
7.02-7.09 (1H, m), 7.14-7.21 (1H, m}.

20(20¢}

TENMR (CDCl) 8 1.44 (3H, d, J = 6.3 Hz), 41.51-
1,89 {1H, m), 1.75-1.94 (3H, m), 2.22-2.25 (8H, m),
2.52.2 57 (2H, m), 2.58-2.6% (2H, m), 2.73-3.07
(7H, m), 3.16 (1H, dd, J = 13.2, 3.4 Hz), 3.23 (1H,
dd, J = 10.8, 5.7 Hz, 3.37 {1H, dd, J = 8.7, 6.3 Hz),
3.51.3.58 (1H, m), 3.85-3.88 (1M, my), 4.73 (14, q. J
= 6,3 Hz), 6,81-6.86 (2H, m}, 7.01-7.13 (3H, m).

[0112]

[{Table 60]

21(24a)

TH-NMR (CDCly & 0.91 (3H, t, J = 7.4 Hz),
1.30-1.37 (4H, m), 1.42-1.50 (2H, m), 1.54-1.74
(5H, m), 1.78-1.85 (1H, m), 2.22 {3H, s}, 2.3%-
2.41 (2H, m), 2.44 (1H, dd, J = 12.5, 5.9 Hz),
2,64-2.71 (1H, m), 2.83 (1H, dd, J = 12.5, 5.7
Hz), 2.89 (1H, dd, J = 13.2, 4.0 Hz), 2.95-3.06
(1H, m), 3.26 (1H, dd, J = 9.5, 6.3 Mz}, 3.38 (1H,
dd, J = 9.5, 4.3 Hz), 3.81-3.87 {1H, m), 4.24-
4,30 (2H, m), 4.67 {1H, dd, J = 8.0, 5.2 Hz),
.33 (1H, d, J = 15.5 Hz), 8.75-6.82 (2H, rm),
7.02-7.06 (1H, m), 7.27-7.31 (1M, m), 7.37-7.41
(1H, m), 7.42-7.45 (1H, m), 7.55 (1H, d, J = 7.4
Hz), 8.14 (1H, d, = 15.5 Hz).

21(21b)

TH-NMR (CDCls) &: 0.83 (3H, £, J = 6.9 Hz),
1.22-1.27 (3H, m), 1.31-1.48 (2H, m), 1.51-1.62
(3K, m), 1.63-1.74 (3H, m). 1.75-1.85 (1H, m),
2,22 (3H, br g}, 2.31-2.46 (3H, m), 2.57-2.63
(2H, m), 2.63-2.71 (1H, m), 2.82 (1H, dd, J=
12,6, 57 Hz), 290 (1H, dd, J = 13.3, 4.1 Hz,
2.94-3.08 (3H, m), 3.23 (1M, dd, J = 8.4, 6.5
Hz), 3.37 (1#, &d, J = 9.4, 3.9 Hz), 3.81-3.87
(4H, m), 414 (2H, g, J = 7.4 Hz), 4,58 (1H, dd, J
= 8.3, 3.7 Hz), 6.78-8.83 (2H, m}, 7.05 {11, 4, J
= 8.0 Hz), 7.13-7.25 (3M, m}, 7.40 (1H, d, J =
7.3 Hal.

21{21c)

CO,Et
'
TN
CH
CO.Et
F

TH-NMR (CDCiy & 0.92 {3H, t, J = 6.9 Hz),
1,26-1,38 (1M, m), 1.46-1.55 (2H, m), 1.65-1.95
(5H, m), 2.23 (3H, br s, 2.54-2.58 (ZH, m),
2.63-2.58 (1H, m}, 2.72-2.82 (3H, m), 2.96-3.03
(1H, m), 2.13-3.27 (1H, m), 3,23-3.30 (2H, m),
3.40-3.51 (3H, m), 3.56-3.88 (1, m), 3.954.01
(1M, m), 4.89 (1H, dd, J = 8.3, 4.3 Hz), 6.80-
.87 (2H, m), 7.08 (1H. t, 4 = 7.7 Hz), 7.18-7.24
(2H, m), 7.24-7.30 (1H, m), 7.35-7.39 (1H, m).

22{2%a)

TH-NMR (CDCly & 1.34 (3H, 1, J = 7.3 Hz),
1.41-1.48 {41, m}, 1.63-1.76 (3H, m), 2.22 (3H,
s}, 2.27 (3H, 8), 2.32-2.48 (3H, m), 2.66-2.72
{(1H, m), 2.82 (1H, dd, J = 12.8, 6.3 Hz), 2.89
{(1H, dd, J = 13.5, 4.3 Hz), 3.01-3.07 (1H, m),
3.32 (1H, dd, J = 9.7, 6.3 Hz), 3.40 (1H, dd, J =
9.7, 4.0 Hz), 3.81-3.88 (1H, m), 428 (2H, q, J =
7.3 Hz), 479 (1H, q, J =6.3 Hz), 6.28 (1H.d, J
= 16.0 Hz), 6.79-6.84 (2H, m), 7.05 (T, 1, J =
8.0 Hz), 7.13 (1M, d, J = 10.8 Hz), 7.38 (1H. d, J
= 8.0 Hz), 7.98 (1H, d, J = 16.0 Hz).
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257aah)

TH-NMR (CDCi) & 1.24 (3H, t, 4 = 7.1 Hz),
1.41-1.50 (4H, m}, 1.51-1.60 (1H, m), 1.64-1.76
(3H, m), 2.20-2.24 (6H, m), 2.33-2.45 (3H, m),
2.53-2.58 (2H, m), 2.66-2.73 (1H, m}, 2.82 (1H,
dd, J = 12.6, 5.7 Hz), 2.87-2.82 {3H, mj}, 3.0%-
3.08 (1H, m), 2.28 (iH, dd, J = 9.5, 6.8 Hz),
3.36 (1H, dd, J = 8.5, 4.0 Hz), 3.81-3.88 {1H,
my, 4.14 {2H, q, J = 7.1 Hz), 4.66 (1H, g, J= 5.7
Hz}, 8.79-6.84 (2K, m), 6.96 (1H, d, J = 7.4 Hz),
7.03-7.10 {2H, m).

10113]

[Table 61]

22(225)

THNMR (CDCh) & 1.38 (3H. d, 4 = 8.3 Hz),
1,73-2,02 (44, m), 2.21 (3H, s), 2.23 (3H, s,
2.48-2.54 (1H, m), 2.57-2.62 {1H, m), 2.75-2.87
(3H, m), 2.92-3.03 (2H, m}, 3.19-3.39 (4H, m),
3.45 (1H, dd, J = 10.8, 5.7 Hz), 3.63-3.70 (1H,
m), 4.17-4.23 (1K, m), 4.64 (1H, br 8), 4.81 (1H,
q. 4 =6.1 Hz), 5.85-6.91 (2H, m}, 6.98 {14, d, J
= 10.0 Hz}, 7.02 (1H, &, J = 7.7 Hz), 7.11 (1H, 1,
J=77Hz).

23(23a)

TH-NMR (CDCl) 5: 1.09-1.12 (BH, m), 1.24-128
(3H, m), 1.36-1.40 (3H, m), 1.65-1.59 (ZH, m),
2.21-2.25 (3H, m), 2.43-2.49 (2H, m), 2.51-2.55
(3H, m), 2.57-2.63 (2H, m), 2.76 (1H, dd, J =
12.0, 4.0 Hz}, 3.02-3.08 {2H, m), 3.29-3.33 (2H,
MY, 3.73-3.77 (1H, m), 4.10-4.18 (2H, m), 4.83-
470 (1H, m), 5.92-6.00 (1H, m), 6.80 (1H, d, § =
15.5 Hz), 7.01-7.18 (5H, m).

23023b)

CO,ES

"H-NMR (CDCL) 8: 1.23-1.28 (6M, m), 1,37-1.42
{3H, m}, 1.42-1.50 (1H, m}, 1.64-1.74 {(5H, m),
2.21-2.24 (BH, m), 2.31-2.458 (5H, m), 2.54-2.59
(2H, m), 2.66-2.73 {1H, m), 2.82 (1H, dd, J =
12.6, 8.2 Hz), 2.80 {1H, dd, J = 13.2, 4.6 Hz),
3.01-3.08 (1H, m), 3.22-3.27 (1H, m), 3.34 {1H,
dd, J=9.5 4.3 Hz), 3.78-3.90 (1H, m), 4.10-
415 (2H, m), 466 {1, q, J = 5.7 Hz), 6.78-6.84
(2H, m), .93 (1H, d, J = 8.0 Mz}, 7.02-7.08 (2H,
my.

THAMR (CDCL) & 1.35-1.38 13M, my, 1.48.1.8¢
(9H, m), 2.22-2.27 (7H, m), 2.36-2.45 (2H, m),
2.55-2.66 (2H, m}. 2.75-2.88 (2+. m), 3.01-3.09
{14, m), 3.23-3.20 (1H, m), 3.29-3.34 (1H, m),
3.35-3.42 (2M, m), 3.75-3.80 (1H, m), 4.26 (14,
td, J=7.0, 3.1 Hz}, 471 (1H, dd, J = 12.8, 5.2
Hz), 6.86-6.82 {3H, m), 7.00 (1H, d, J = 10.9
Hz), 7.10 (1H, 1, J = 7.7 Hz).

24(243)

TH-NMR (CDClL) & 1.34 (3H, t, J = 7.3 Hz),
(3H, d, J= 6.3 Hz), 1.43-1.50 (1H, m), 1.64-
(3H, m), 2.21-2.25 (BH, m), 2.40 (3H, #t, J =
20.3, 6.7 Hz), 2.67-2.73 (1H, m), 2.81 {1H, dd, J
=12.3, 6.0 Hz), 2.88 (1H, dd, J = 12.2, 4.6 Hz),
3.01-3.06 (1H, m), 327 (1M, dd, J= 8.7, 6.8
Hz}, 3.39 (1H, dd, J = 8.7, 4.0 Hz), 3.82-3.88
{(1H, m), 4.27 {2H, q, J = 7.3 Hz), 468 (1H, q. J
=83 Hz), 8.50 {1H, d, J = 16.0 Hz), §.78-8.82
(2H, m), 705 (1H, {, J=8.0Hz), 7.22 (1H, d, J =
B.0OHz), 7.40 (1H, t, J=80Hz) 782 (1M, d, J=
16.0 Hz).

142
1.74

—
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[Table 621

Z4(74b)

"H-NMR (CDCh) & 1.24 (3H, 1, J = 6.9 Hz), 1.4
(3H, d, J = 6.3 Hz}, 1.43-1.53 (1H, m), 1.63-1.75
(3M, m), 2.21.2.24 (BH, m), 2.33-2.45 (3H, m),
2.81(2H, 1, J=7.7 Hz), 2.66-2.72 (1H, m), 2.81
(1H, dd, d=12.6, 5.7 Hz}, 2.85 (1H,dd, J =
13.8, 4.3 Mz}, 2.92-2.897 (2H, m), 3.02-3.06 (1H,
m}, 3.26 {1H, dd, J = 9.5, 6.6 Hz), 3.38 (1H, dd,
J= 9.5 4.0Hz), 3.82-3.87 {1H, m), 4.13 (2H, q,
J = 6.9 Mz), 4.86 (1M, q, J = 6.3 Mz, 6.70-6.83
(2H, m), 7.02-7.07 (2H, m), 7.10 {1H, 4, J = 8.0
Hz),

24{245)

"H-NMR (CDCls) & 1.38 (3H, d, J =6,
1.85-1.75 (TH, m), 1.77-1.87 (3H, m
d,.J =17 Hz), 2.23 (3H, s), 2.57-2.6 my,
2.85-2.77 (2H, m}, 2.79-3.00 (3H, m), 3. 07 {1H,
dd, = 12.8, 3.4 Hz}, 3.08-3.15 {1H. m}, 3.17-
3.22 (25, m), 3.30 (1H, dd, J = 8.7, 5.7 Hz},
3.58-3.66 (1H, m}. 3.75-4.20 {1H, br m}, 3.99-
4.05(1H, m), 461 (1H, q, J = 6.3 Hz), 6.83-6.88
(2H, m), 7.02 (1H, d, J= 8.0 Hz), 7.06-7.13 (2H,
m}.

3 Hz),
), 2?9(3H
t(2H
)

25(28a)

NC 1

'H-NMR {CDCh) 8 1.35 (3H, £, J = 7.1 Hz}, 1.44
(3H, d, J = 6.5 Hz), 1 6-1.76 (8H, m), 2.23 {3H,
s), 2.33-2.49 (3H, m), 2.68-2.74 (1H, m), 2.81
{1H, dd, J= 126,6.3 Hz), 2.88 {1H, dd, J =
12.6, 4.6 Hz), 2.99-3.06 {1H, m), 3.32-3.40 {2H,
m), 3.B2-3.86 (14, m), 4.20 (2M, g, J = 7.1 Hy),
4.85(1H, g, J = 6.5 Hz), 6.37 (1H, d, J = 15.5
Hz), 6.78-8.84 (2H, m), 7.05 (1H, t, J = 8.0 Hz),
7.63{1H, d, J= 8.0 Hz), 7.67 {(1H, dd, J = 8.0,
1.1 Hz), 7.80 (1H, d, J = 1.1 Hz), 7.99 (1H, d, J
= 155 Hz).

25(Z5b)

NC

TH-NMR (CDOl) & 1.25 (3H, &, J = 7.3 Hz), 1.44
(3H, d, J = 6.3 Hz), 1.45-1.50 (1H, m), 1.63-1.78
(3H, m), 2.23 (3H, 8), 2.34-2.47 (3H, m), 2.60-
m), 2.81 {1H, dd, J
= 12.3, 6.0 Hz), 2.86 (1H, dd, J = 13.2, 4.6 Hz),
2.97-3.05 (3H, m), 3.30 {1H, dd, J= 9.7. 6.3
Hz), 3.35 {1H, dd, J = 9.7, 3.4 Hz), 3.81-3.87
(tH, m), 4.15 (2H. g, 4 = 7.3 Hz), 4.81 (1H, . J
= 6.3 Hz}, 5.79-6.84 (2H, m), 7.05 (iH. t, J = 8.0
Hz), 7.46 (1H, d. J = 1.7 Hz}, 7.55 {1H, dd, J =
8.0, 1.7 Hz), 7.58 (1H

5
3

2.64 (2H, m), 2.68-2.74 {1H,
H

3.

3

25{20C)

d, J = 8.0 Hz).
"H-NMR (CDCh) 8 1.37 (3H, d, J = 6.5 Hz),
1.71-2.00 (4M, m), 2.24 (3H, 5), 2.50-2.58 (14,
m), 2.63-2.70 (1H, m), 2.75 (1H, dd, J = 12.8,
8.8 Hz), 2.76-2.85 (2H, m}, 2.87-2.94 (1H, m),
3.08-3.46 (8H, m}, 3.56-3.67 (1H, m), 4.08-4.15
(14, m}, 5.12 (1H, q, 4 = 8.5 Hz}, 6.85-5.88 (2H,
m), 7.11 (1H, t, J = 7.7 Hz}, 7.46-7.50 (2H, m).
7.54 (15, 5).

26(28a)

THNMR (CDCI) 8 1.34 (BH, ¢, J = 7.1 Hz), 1.42
(3H, d, J= 8.3 Hz), 1.44-1.61 (1H, m), 1.63-1.76
(3H, m), 2.23 (3H, 5), 2.33-2.40 (3H, m), 2.68-
2.71 (1H, m), 2.82 (1H, dd, J = 13.0, 6.3 Hz),
2.8% (14, dd, J = 13.0, 4.0 Mz}, 3.01-3.06 {1H,
m), 3.33 (1H, dd, J = 9.7, 8.6 Hz}, 3.38 (1H, dd,
J=97, 4.0Hz), 2.82-3.86 (1H, m), 4.27 (2H, g,
J=71Hz), 480 (1H, q. 4 = 6.3 Hz), .27 {1H,

d, J = 15.5 Hz), 6.79-6.83 (2H, m), 7.05 (1H, t, J |

= 8.0 Mz), 7.28-7.36 (2H, m), 7.93 (1M, ¢, J =
15.5 Hz.

\
L
]

[0115]
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[Table ©63]

26(250)

THINMR (CDCly) 8. 1.2
(3H, d, J=8.3Hz), 1.4
(34, m), 2.23 (3H, 8), 2
2.5 (2H, m), 268274(1H‘m
= 12.3, 8.0 Hz), 2.86-2.94 (3H,
(1H. m), 3.28 (1H, d¢, J = 8.7, 6.9 Hz), 3.35 (1H,
dd, J = 0.7, 4.0 Hz), 5.81- 387(1}-{‘ rm), 4.14

(2H, g, 3 = 7.1 Hz), 4.70 (1H, ¢, J = 6.3 Hz),

6.79-6.83 (2H, m}. 6.96 {1H, dd, J= 11.2, 7.7

Mz, 7.05 (1K, 1, J = 8.0 Hz), 7.22-7.26 (1H, m).

-
o
-

26{26¢)

>
3

TH-NMR (CDCl) 6: 1.35 (3H, d, J = 6.3 Hz),
1.68-2.00 (4H, m), 2.24 (3H, s), 2.47-2.53 (1H,
m), 2.58-2.83 (1H, m); 2.72-2.78 (2H, M), 2.76-
2,85 (1H, m}, 2.86-2.85 (1H, m), 3.00-3.08 (1H,
m), 3.14-3.21 (1H, m), 3.24 {1H, od, J = 12.8,
3.2 Hz), 3.30 (1H, dd, J = 13.5, 4.3 Hz), 3.3
(1H, dd, J = 10.8, 5.4 Hz), 3.44 (1H, ¢d, J =
10.9, 6.3 Hz), 3.58-3.85 (1H, m), 4.1%-4.18 (1H,
m), 4.87 (1M, q. J = 6.3 Hz), 6.84-6.90 (2H, m),
7.03(1H, d, J = 11.5, 8.0 Hz}, 7.10 {1H, t, J =
8.0 Hz), 7.15 (1H, dd, J = 11.5, 8.3 Hz).

27(27a)

TH-NMR (CDCly) & 1.34 (3H, 1, J = 7.1 Hz), 1.43
(3H, ¢, J = 6.3 Mz), 1.45-1.52 (1H, m), 1.65-1.77
(3H, m), 2.23 (3H, s), 2.34-2.49 {3H, m), 2.66-
2.75 (1H, m}, 2.83 (1H, dd, J = 13.2, 5.2 Hz),
2.89 (1H, dd, J = 13.2, 4.0 Hz), 3.02-3.07 (1F,
), 3.33 (1M, dd, J = 8.7, 6.9 Hz), 3.41 (11, dd,
J=9.7 3.4 Hz), 3.83-3.88 (1H, m), 4.28 (2H, q,
J=7.1 Hz), 481 {1H, g, J =6.3 Hz), 6.49 (1H,
dd, J = 16.0, 1.7 Hz), 6.77-6.84 (3H, m), 7.03-
740 (2M, mY, 7.72 (1H, d, J = 16.0 Hz).

37270)

TH-NMR {CDCl) : 1.25 {3H, dd, 4 = 8.2, 5.2
Hz), 1.42 (3H, d, 4 = 6.3 Hz), 1.44-1.50 (1H, m),
1.64-1.76 (3H, m}, 2.23 {3H, ), 2.34-2.59 (5H,
m), 2.67-2.74 (1H, m), 2.82 (1H, dd, J = 12.5,
5.7 Hz), 2.86-2.93 (2H, m}, 2.93-3.00 (1H, m).
3.02-3.07 (1H, m), 3.30 (1H, dd, J= 8.7, 6.3
Hz), 33?(1H dd, J = 9.7, 4.0 Hz}, 3.82-3.89
(1H. m), 4.14 (2H, g, J = 7.3 Hz), 4.77 (1K, g, J
= 6.3 Hz), 6.68-6.73 (1H, m), 6.79-5.84 (2H. m),
6.88-7.01 (1K, m), 7.05 (1H, 1, J=8.0 Hz),

27{27c)

"H-NMR (CDCl) & 1.35 (3H. d. J = 6.3 Hz),
1.64-1.88 (41, m), 2.23 {3H, §), 2.43-2.81 (2H,
m), 2.87 (1H, dd, J = 12.8, 7.7 Mz), 2.78 {11,

dd, J =137, 10.3 Hz}, 2.81-2.91 (2H, m), 2.96-
3.03 (iH, m), 3.05-3.11 {1H, m), 3.25-3.32 (2H,
), 3.46-3.55 (3H, m), 4.04-4 10 (1H, m), 5.18
(1M, g, J = 6.1 Hz}, 6.66-6.71 (1M, m), 6.83-6.88
(2H. ), 6.92-6.96 (1R, m}, 7.10 (1H. t, J = 7.7
Hz).

101167
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ZE{Zha)

\7/@

H-ANMR {CDCL) §; 0.22-0.29 (1H, m), 0.42-0.52
(2H, m), 0.63-0.69 (1H, m}, 1.18-1.27 (1H, m),
1.33 (3H, t, J = 7.1 Hz), 1.41-1.48 {iH, m}, 1.6¢
1,76 (3H, m), 2.22 (3H, s), 2.30 (1H, dd, J =
13.2, 9.7 Hz), 2.42 {1H, q, J = 8.0 Hz), 2.51 (1H,
dd, J = 12.8, 6.9 Hz), 2.63-2.68 (1H, m), 2.78
(1H, dd, J= 126, 6.3 Hz), 2.85 (1H, dd, J =
13,2, 4,0 Hz), 3.07-3.11 (1H, m), 3.30 (1H, dd, J
=07, 6.3 Hz), 348 (1H, dd, J=9.7, 4.0 Hz),
3.84-3.80 (1H, m), 414 {(1H, d, J= 8.0 Hz), 4.28
(2H, q, J=7.1 Hz), 6.34 (1H, d, J = 16.0 Hz),
5.76-6.80 (21, m), 7.03 (1H, 1, J= 8.0 Hz), 7.28-
7.32 (1H, m), 7.36-7.40 {1H, m), 7.43-7.46 (1H,
m}, 758 (1H, d, J= 6.9 Hz), 821 {1H.d, J=
16.0 Hz).

28(28b)

\V4

CO,Et

THNMR {CDCL) 8: 0.25-0.31 {1H, m), 0.40-0.51
(2H, m}, 0.80-0.67 (1K, m), 1.22-1.28 (4H, m),
1.40-1.50 (14, m), 1.84-1.76 (3H, m}, 2.22 (3H,
s), 2.32 ("H, dd, J = 13.2, 8.7 Hz}, 2.38-2.45
(1H, m), 2.50 (1H, dd, J = 12,6, 6.9 Hz), 2.58-
2.70 (34, mj, 279 (1H, dd, J = 12.3, .0 Hz),
2.87 {1H, dd, J = 13.5, 4.3 Hz), 2.06-3.12 (4H,
m}, 3.29 (1H, dd, J = 9.7, 6.6 Hz), 3.49 {1H, dd,
J=97, 4.GH2) 3.83-3.80 (1M, m}, 4.13 {2H, q,
J=7.1Hz), 4 (Hd.} 6.9 Hz), 6.77-6.81
(2H, m), 7.04- 708 ¢1H, m), 7.16-7.25 {3H, m),
7.42-7.45 {1+, m).

2E(280)

kS
N
e

H-NMR (CDCly) 5: 0.27-0.37 (24, m), 0.40-0.46
{1H, m}, 0.56-0.63 (1H, m), 1.13-1.21 {1H, m),
1.61-1.70 (1H, m), 1.75-1.85 (2H, m}, 1.86-1.96
(1H, m}, 2.21 (3H, s, 2.49-2.67 (4H, m), 2.73-
2.84 (2H, m}, 2.88-3.16 (5H, m}, 3.30 (tH, dd, J
=115 7.4 Hz), 3.48 (1H, dd, J = 11.5, 4.0 Hz),
3.71-2.78 (1H, m), 4.19-4.25 (1H, m), 4.53 (1H,
d, J=6.8 M), 8.73-6.77 (2H, m), 7.02 (1H, £, J
= 8.0 Hz}, 7.18-7.25 (3H, m}, 7.42-7.45 (1H, m).

20/2%a)

Cr
gas
<

@

"H-NMR {CDCly) & 0.21-0.28 (1H, m), 0.41-0 52
(2H, m}, D.63-0.50 (1H, m), 1.18-1.28 (1H, m),
1,34 (3H, 1, 4 = 7.2 Hz), 1.41-1.48 (1H, m), 1.62-
1.75 (3M, m), 2.22 (3H, ), 2.32-2 46 (30, m),
2.64-2.70 (1H, my, 2.84 (1H, dd, J = 12.6, 6.3
Hz}, 2.90 (1H, dd, J = 13.2, 4.0 Hz}, 3.00-3.05
(1H, m), 3.37-3.43 (2H, m}, 3.82-3.88 {1H, m),
4.14 (17, d, J = 7.4 Hz), 4.26 (2H, g, J = 7.1
Mz}, 6.34 (1H, d, 4 = 16.0 Hz), 5.78-6.82 (2H,
mY, 7.02.7.07 {1H, m}, 7.29-7.32 {1H, m}, 7.37-
741 (1H, m), 7.45 {1H, &, J = 8.0 Hz), 7.58 {1H,
d,J=6.9Hz), 8.20 (1K, d, J = 16.0 Hz).

T

CO,H
COZEt
| 3 O
! = OH
L‘t:ozEt

"H-NMR (CDCH) & 0.24-0.31 (1H, m), 0.38-0.50
(2H, m}, 0.80-0.67 (1H, m), 1.21-1.28 (4H, m),
1.40-1.48 (1H, m), 1.62-1.75 (3H, m), 2.22 (3H,
s}, 2.32-2.40 (2H, m}. 2.42 (1H, dd, J = 12.6,6.8
Hz), 2.56-2.64 (2H, m), 2.64-2.70 (1H, m), 2.83
(1H, dd, J = 12.8, 6.3 Hz}, 2.90 (1H, dd, J =
13.2, 4.0 Mz), 2.96-3.07 (3H, m), 3.3 (2H, d, J
= 5.7 Hz), 3.83-3.88 (11, m), 4.14 (2, q, J =
7.1 Hz), 4.19 (1H, d, J = 7.4 Hz), 8.79-6.83 (2H,
m), 7.05 (14, t,J = 8.0 Hz), 7.18-7.20 (1H, m),
7.20-7.26 (24, m), 7.417.44 {14, m).
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20728

TH-NMR (CDClh) 5: 0.24-0.31 (1H, m), 0.35-0.47
(2H, m), 0.58-0.66 (1H, m), 1.16-1.24 {1H, m),
1.64-1.83 (4H, m), 2.52-2.60 (1H, m), 2.60-2.68
(2H, m}, 2.70-2.82 {2H, m), 2.83-2.90 (1H, m),
2.98-3.06 (1H, m), 3.11-3.18 (1M, m}, 3.21-3.31
(2H, m), 3.31-3.54 (6H, m), 3.56-3.62 (1H, m),
3,98-4.04 {1H, m}, 4.41 {tH, d, J = 8.0 Hz), 6.51-
.88 (2H, m}. 7.06-7.10 {1H, m), 7.18-7.25 (2H, m),
7.27-7.30 (1H, m), 7.42-7 45 (1H, m).

30{30a)

CO,Et

TH-NMR (CDCly) 81 1.23-1.28 (3H, m), 1.36-1.40
(3H, m), 1.42-1.52 (1H, m), 1.64-1.76 (3H, m), 2.23
(3H, s), 2.33-2.50 (7H, m), 2.55-2.58 {1H, m), 2.67-
276 (1H, m), 2.81 (1H, dd, J = 12.6, 5.7 Hz), 2.89
(1H, dd, J = 13.2, 4.0 Hz), 3.00-3.09 (1H, m), 3.21-
3.29 (1H, m), 3.32-3.40 (1H, m), 3.80-3.89 {1H, m),
4.10-4.20 (2H, m}, 4.65-4.70 (1H, mj, 5.96-5.04
(1H, m}, 6.80 (1H, d, J = 15.5 Hz), 6.79-6.84 (2H,
m), 7.03-7.07 {1H, m), 7.14-7.25 (2H, m).

36730y

TH-NMR (CDCly} & 1.25 (3H, t, J = 7.1 Mz}, 1.38
(3H, d, J = 8.3 Hz), 1.42-1.51 (1H, m), 1.52-1.63
(4H, m), 1.83-1.77 {4H, m), 2.22 13H, s), 2.32-2.36
(2H, m), 2.38-2.45 (24, m), 2.55-2.61 (2, m),
2.68-2.74 (1H, m}, 2.81 (1M, dd, J = 12.6, 5.7 Hz),
2.89 (1H, dd, J = 13.2, 4.6 Hz}, 3.00-3.07 {1H, m),
3.25 (1H, €d, J = 9.2, 6.9 Hz), 3.33 {1H, dd, J = 9.2,
4.0 Hz}, 3.81-3.87 {1H, m}, 4,13 (2H, 6, J = 7.1 Hz),
4.66 (1H, q, J = 6.3 Hz}, 6.78-6.84 (2H, m). 6.93
(4H, dd, J = 11.5, 8.0 Hz}, 7.05 (1H, 1, J = 7.7 Hz},
7.23 (1H, dd, J = 11.5, 8.3 Hz).

30{30C)

"H-NMR (CDCl) & 1.35 (3H, &, J = 6.3 Hz), 1.50-
1.59 (1H, m), 1.50-1.68 {1H, m), 1.69-1.81 (3H, m},
1.81-1.96 (2H, m), 1.87-2.06 (1H, m), 2.20-2.28
(5H, m}, 2.35-2.46 {2H, m}, 2.61-2.70 {2H, m),
2.81-2.87 (1H, m), 2.90-2.96 {tH, m), 3.06-3.16
(1H, m), 3.27-3.38 {(4H, m), 3.81-3.85 (1H, m),
4.27-4.34 (1M, m), 4.71 (1M, g, J = 6.1 Hz), 6.88-
£.94 (3H, m), 7.06-7.13 {1H, m}, 7.44-7.20 (1H. m).

31(37a)

ery

TH-NMR (CDCh} & 1.30-1.35 {3.0H, m), 1.38-1 48
(1.0H, m), 1.54-1.59 (3.0H, m), 1.61-1.75 (3.0M, m},

2.20-2.23 (3.0H, m), 2.24-2.43 (2.5H, m}, 2.51

(G.5H, dd, 4= 12.3, 6.6 Hz), 2.60-2.85 (1.0H, m),
2.73(0.5H, dd. J = 12.6, 6.3 Hz), 2.79-2,93 {1.5H,
). 2.87-3.08 (1.0H, m), 2.08-2.13 (2.5H, m), 3.22
(0.5H, dd, J = 9.2, 8.3 Hz}, 3.32 (0.5H, dd, J = 8.5,
£.3 Hz), 3.40 (0.5H, dd, J = 8.5, 6.0 Hz), 3.51
(0.5H, dd, &= 0.2, 4.0 Hz), 3.78-3.89 {1.0H, m),
4.20-4.30 {2.0H, m), 5.07-5.12 (1.0H, m}, B.26-6 32
(1.0, m), 6.75-6.84 (2.0H, m}, 7.00-7.08 (2.0H, m),
7.22-7.28 (1.0H, m), 7.35 {1.0H, d, J = 7.4 Hz),
8.43-8 49 {1.0H, m).

[(0118]
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TH-NMR (CDCl) &: 1.24-1.25 (3.0H, m),
1.40-1.48 {1.0H, m), 1.56-1.81 (3.0, m),
1.62-1.76 {3.0H, m), 2.21-2.23 (3.0H, m),
2.28-2.43 (2.5H, m), 2.49 (0.5H, dd, J =
12.6, 6.9 Hz), 2.54-2.68 (3.0H, m), 2.75
(05H, dd, J = 12.0, 6.3 Hz), 2.83-2.92 (1.5H,
m), 3.01-3.13 (2.5H, m), 3.15-3.25 (2.0H, m},
3.37 (0.5H, dd, J = 9.7, 4.0 Hz}, 2.42 (0.5H,
ad, J=9.2, 5.7 Hz), 3.54 (0.5M, dd, J = 9.7,
4.0 Hz), 3.81-3.89 (1.0H, m), 4.114.17
(2.0H, m), 4.95-5.0C (1.0H, m), 6.77-6.83
(2.0H, m), 6.87-5.93 (1.0H, m), 6.95-6.99
(1.0H, m), 7.01-7.07 (1.0H, m), 7.14-7.19
(1.0H, m).

TH-NMR {CDCIy) 6 1.54 (3.0H. d, =68
Hz}, 1.66-1.97 (4.0H, m), 2.21-2.23 (3.0H,
Y, 3.08-3.07 (4.0H, m), 2.86-2.65 (1.0H, m),
3.01-3.20 (4.0H, m), 3.21-3.28 (1.0H, m),
3.36 (0.5H, dd, J = 10.0, 6.0 Hz), 3.41 (0.5H,
dd, J = 10.0, 5.4 Hz), 3.45-3.53 (1.0H, ),
3.69-3.66 (0.5H, m), 3.58-3.76 (0.5H, m),
4.41-4.20 {1.0H, m), 5.07-5.08 (1.0H, m,
6.81-6.86 (3.0H, m), 7.03-7.09 (Z.0H, m),
7.141-7.18 (1.0H, m).

THNMR (CDGCls) 8: 1.30-1.34 (3.0H, m),
1.39-1.48 (1.0H, m}, 1.51-1.56 (3.0H, m),
1,57-1.75 (3.0H, m), 2.18-2.24 (3.0H, m),
2.25-2.45 (6.0H, m}, 2.52 (0.5H, dd, J =
12.5, €.9 Hz), 2.61-2.68 (1.0H, m), 2.72
(0.5H, dd, J = 12.6, 6.3 Hz), 2.78-2.82 (2.0H,
m), 2.68-3.03 (0.5H, m), 3.08-3.12 (0.5H, m),
3.20 (0.5H, dd, J = 8.2, 6.3 Hz}, 3.28-3.33
(1.0H, m), 3.43 (0.5H, dd, J = 9.2, 4.0 Hz),
3.79-3.87 (1.0H, m), 4.16-4.29 (2.0H, m),
4.98 (1.0H, g, J = 6.6 Hz}, 6.19-6.24 (1.0H,
m}, 6.74-5.84 (2.0H, m), 6.98-7.06 {1.0H, m),
745718 (2.0H, m), 7.38-7.41 (1.0H, m),
§.54-8.59 (1.0H, m).

TH-NMR (CDCL) 87 1,25 (3.0M, t, J = 7.2 Hz),
1.41-1.50 (1.CH, m), 1.52-1.58 (3.0H, m},
1.64-1.77 {(3.0H. m), 2.22 {3.0H, s}, 2.28-
2.468(6.0H, m), 2.51 (0.5H, dd, J = 12.6,7.4
Hz), 2.56-2.62 {2.0H, m), 2.62-2.71 (1.0H,
m), 2.75-2.91 {2.0H, m), 3.00-3.12 (2.5H, m},
3.22-3.27 (0.5H, m), 3.29-3.34 {C.BH, m},
3.36 {0.5H, dd, J = 8.7, 4.6 Hz), 3.44 (0.5H,
dd, J =97, 4.6 Hz}, 3.84-3.89 (1.0H. m),
412417 (2.0H, m), 496 (1.0H. g, J= 64
Hz), 8.77-6.83 (2.0H, m), 7.00-7.11 {4,0H,
m).

THNMR (CDCly) 8 1.45-1.51 (3.0H, m),
1.66-2.00 {(4,0H, m), 2.20-2,23 (3.0H,
2.37-2.41 (3.08, m), 2.51-2.79 {4 5H,
2.87-2.94 (1.0H, m}, 3.04-3.45 (7.5H,
3.83-3.88 {D.5H, m}, 3.74-3.76 {0.5H,
4.18-4.28 (1.0H, m), 5.00-5.08 (1.0M,
6.78-6.87 (2.0H, m), 6.95-6.99 (1.0H,
7.03-7.12 (3.0H, m).
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"H-NMR (CDCl;) 5: 1.34 (3H, £, J= 7.0 Hz),
1.41-1.51 (4H, m}, 1.83-1.77 (3H, m), 2.22
(3H, ), 2.32-2.48 (3H, m), 2.65-2.74 (1H,
m), 2.82 (1H, dd, J = 12.4, 5.0 Hz}, 2.88 (1H,
dd, J = 13.1, 4.4 Hz), 3.01-3.07 (1H, m,
3,28 (1H, dd, J= 9.4, 6.5 Hz), 3.38 (1H, dd,
J=0.4, 3.9 Hz), 3.81-3.88 (4, m), 4.27 {2H,
a.J=7.0Hz), 4.84 (1H, q, J = 6.4 Hz), 6.52
(1H, d, J = 16.8 Hz), 6.58 (1H, dd, J = 10.5,
2.3 Hz), 6.79-6.83 (2H, m). 6.88 (1H, dd, J =
8.4, 2.3 Hz), 7.05 {1H. t, J = 7.8 Hz), 7.82
(1H, d, J = 16.0 Hz).

"H-NMR (CDCl) & 1.26 (3H, t, J = 7.1 Hz),
1.40 (3H, d. J = 6.3 Hz), 1.43-1.50 {(1H, m),
1,83-1.77 (38, m), 2.22 (3H, s}, 2.31-2.52
(5H, m), 2.67-2.72 (1H, m}, 2.80-2.99 {4H,
m), 3.02-3.07 (1H, m), 3.28 (1H, dd, J = 8.2,
5.7 Hz), 3.36 (14, dd, J = 8.2, 3.4 Hz), 3.81
(3H, ), 3.82-3.88 (1H, m), 4.14 (2H, q, J =
7.1 Hz), 4.75 (1H, g. J = 6.3 Hz), 6.50 {1H,
gd, 4 =10.3,2.3 Hz), 5.77 {1H, dd. J = 10.0,
2.3 Hz), 6.79-6.84 (2H, m), 7.03-7.07 {1H,
m)

TH-NMR {CDChL) 5 1.34 (3H, d, J = 6.9 Hz),
1.62-1.71 (1H, m), 1.72 (3M, 8), 2.23 (3H, 8),
2.46-2.64 (3H, m), 2.66-2.80 (2H, m), 2.85-
2.96 (2H, m), 2.87-3.04 (1H, m}, 3.21-3.54
(6H, m), 3.80 (3H, 5), 4.03-4.09 (1H, m),
5.05-5.14 (1H, m), .48 (1H, dd, J = 10.6,
2.6 Hz}, 6.74 (1H, dd, J = 10.0, 2.6 Hz),
£.83-6.87 (2H, m). 7.09 (1H, . J = 8.0 Hz).

"H-NMR (CDCH) 5 1.30-1.34 (3.0H, m),
1.39-1.£0 (1.0H, m), 1.55-1.58 (3.0H, m),
1.82-1.75 (3.0H, m), 2.20-2.24 (3.0H, m),
2.26-2.38 (1.5H, m}), 2.39-2.44 (1.0M, m),
2.51 (0.5H, dd, J = 12.8, 6.9 Hz), 2.62-2.70
{1.0M, m), 2.73 (0.5H, dd, J = 12.6. 8.3 Hz),
2.76-2.92 (1.5H, m), 2.98-3.03 (0.5H, m),
3.07-3.12 {0.5H, m), 3.22 (0.5H, dd, J = 9.2,
5.7 Hz), 3.32 (0.5H, 4d, J = 9.2, 4.0 Hz},
3.41(0.5H, dd, J= 8.2, 6.7 Hz}, 3.52 (0.5H,
dd, J= 9.2, 4.6 Hz), 3.79-3.88 (1.0H, m),
£.19-4.30 (2.0H, m), 5.09 (1.0H, g, J= 6.7
Hz), 6.22-8.27 {1.0H, m), £.76-6.83 (2.0H,
m), 7.00-7.12 (2.0H, m), 7.29-7.32 {1.0H, m).
.35 (1.0H, dd, J = 16.0, 8.6 Hz).

TH-NMR (CDCL) & 1.22-1.26 (3.0H, m),
1.41-1.49 (1.0H, m), 1.54-1.60 (3.0M, m),
1.61-1.78 (3.0H, m}, 2.20-2.24 (3.0M, m},
2.28-2.45 (2.5H, m), 2.48-2.80 {2.5H, m).
2.63-2.70 (1.0H, m), 2.78 (0.5H, dd, J =
13.2, 5.7 Hz), 2.82-2.82 (1.5M, m}, 2.99-3.07
(1.5H, m}, 3.08-3.19 (1 .5H, m), 3.22-3.27
(D.5H, m}, 3.37 (0.5H, dd, J = 8.6, 3.4 Hz),
3.42 (0.5H, dd, J = 10.0, 5.0 Hz}, 3.54 (0.5H,
dd, J = 9.2, 4.0 Hz), 3.81-3.80 {1.0H, m),
4.11-4.16 (2.0H, m), 4.82-4.97 (1.0H, m),
6.75-6.84 (2.0H, m}, 6.89-8.92 (1.0H, m),

| 6.97-7.07 (2.0H, m}.
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37340)

"H-NMR (CDCh) & 1.54 {3.0H. d, J = 6.2 Hz), 1.69-
2.01 (4.0H, m), 2.20-2.24 (3.04, m), 2.47-2.55
(1.0H, m), 2.56-2.64 (1.0H, m}, 2.69-3.04 (5.0H, m),
3.08-3.19 (3.0H, m), 3.22-3.30 (1.0H, m), 3.38
(0.5H, dd, J = 10.3, 8.3 Hz), 3.44 (0.5H, dd, J =
10,0, 4.9 Hz), 3.47-3.54 (1,0H, m), 3.62-3.71 (0.5H,
my, 3.73-3.80 {0.5H, m), 4.10-4.15 (0.5H, m), 4.17-
4.23 (0.5H, m), 5.05-5.11 {1.0H, m), 6.80-6.87
(2.0H, m), 6.95-7.02 (2.0H, m}, 7.04-7.11 {1.0H, m).

35(35a)

"H-NMR (CDCl) 8: 1.34 (3H, &, J = 7.1 Hz), 1.43
.49 (4H, m), 1.60-1,78 (3H, m), 2.35-2.49 {3H, m),
2.85-2.74 (1H, m), 2.80-2.94 (2H, m}, 3.02-3.08
{1H, m}, 3.28-3.42 {2+, m), 3.81-3.80 (1H, m), 4.27
{2H, q, = 7.1 Hz), 4.80-4.87 (1H, m}, 8.34 (1H, ¢,
J= 158 Hz), 6.83 (2H, t, 2= 8.0 Hz), 7.06-7.14
(2K, m), 7.24-7.33 {(1H, m), 7.37-7.43 (1H, m), 7.47
(1H,d, J=7.8Hz), 7.55 {(1H, &, J = 7.8 Hz), 8.12
(1H, d, J = 15.8 Hz),

35(35b)

"H-NMR (CDCly) 5: 1.25 (3H, 4, J= 7.1 Hz), 1.41-
1.51 (4H, my, 1.62-1.77 {3H, m}, 2.36-2.48 (3H, m),
2.56-2.64 (2H, m), 2.66-2.74 {1H, m}), 2.78-2.87
{TH, m), 2.88-2.95 (1H, m), 2.96-3.02 (2H, m),
3.04-2.10 (1H, m), 3.26-3.39 (2H, m), 3.82-3.30
(1H, my, 4.13 (2H, g, J = 7.1 Hz), 4.73-4.80 {1H,
m), 6.9G-6.98 (2H, m), 7.07-7.28 (5H, m), 7.41-7.46
{1H, m),

35(35¢)

TH-NMR (CDCly) & 1.36-1.45 (3H, m), 1.70-2.01
{4k, m), 2.53-2.69 (2H, m), 2.70-2.80 (1H, m),
2.80-2.99 (3H, m), 3.03-3.49 (6H, m), 3.57-3.67
(1H, m), 4.07-4.19 (TH, m}, 4.93-5.02 {41+, m),
6.93-7.05 (3H, m), 7.13-7.28 (4H, m}, 7.34-7.42
(1M, m).

35(3%a)

"H-NMR (CDCly) &: 1.34 (3H. £, J = 7.1 Hz), 1.41-
1.50 (4H, m}, 1.62-1.76 {3H, m), 2.35-2.49 (3H, m),
2.67-2.76 (1M, m), 2.80-2.87 (1H, m), 2,84 {1H, dd,
4= 13.3, 4.1 Hz), 3.01-3.08 (1H, m}, 3.259-3.36 (1H,
), 3.36-3.43 (1H. m), 3.81-3.89 (1H, m}, 4.27 (2H,
q,J=7.1Hz), 484 (1H, g, J=64 Hz), 6.34 (1H, ¢,
J =155 Hz), 6.82-6.95 (3H, m), 7.17-7.33 (2H, m),
737744 {1H, mj, 7.47 {1H, d, J= 7.3 Hz}), 7.55
(1H, d, J=78Hz), 812 (1H,4d, J= 15.6 Hz).

36{36b)

TH-NMR {CDCly) & 1.25 (3H, 1, J = 7.1 Hz), 1.42-
1.51 (4H, m), 1.63-1.77 {3H, m), 2.36-2.48 (3H, m),
2.56-2.63 (2H, m), 2.67-2.77 (1H, m), 2.79-2.86
(1H, m), 2.90-3.08 (4M, m), 3.26-3.33 (1H, m),
3.33-3.39 (1H, m}, 3.81-3.88 (1H, m), 4.13 (2H, g, J
= 7.1 Hz), 4.77 (1H, q. J = 6.4 Hz), 6.84.6.05 {3H,
my, 7.13-7.28 (4H, m}, 7.41-7 45 (1H, m).

TH-NMR {CDCL) & 1.37-1.48 (3H, m), 1.68-2.00
(4H, m), 2.47-2.68 (2M, m), 2.68-2,78 (1H, m),
2.76-2.86 (3H, m), 3.02-3.28 (3H, m), 3.28-3.48
(3H, m), 3.55-3.65 (1H, m), 4.05-4.15 (1H, m),
4.90-5.00 (1H, m), 6.89-6.97 (2H, m), 6.97-7.02
(1H, m}, 7.16-7.30 (4H, m), 7.33-7.39 (1H, m).
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TH-NMR (CDCly) & 1.34 (3H, t, J = 7.1 Hz), 1.39-
1.54 (4H, m), 1.58-1.79 {34, m), 2.27-2.48 {6H, m),
2,84-2,74 (1H, m), 2.81-2.94 (2H, m}, 3.00-3.09
(1H, m), 3,28-3.43 (2H, m), 3.82-3.90 (1H, m), 4.27
(2H, g, J = 7.1 Hz), 4.84 (1H, g, J = 6.4 Hz), 6.34
(1H, d, J = 15.6 Hz), 7.00-7.10 (4H, m), 7.24.7.33
{(1H, m), 7.37-7.43 (1K, m), 7.47 (1K, 4, J = 7.8 Hz),
7.55 (1H, d, J = 7.8 Hz), 8.11 (1M, d, J = 15.6 Hz).

TH-NMR (CDCly) & .25 (3H, &, J = 7.1 Hz), 1.42-
1.53 (4H, m), 1.80-1.77 (3H, m}, 2.28.2.47 (6H, m),
2.56-2.63 (2H, m), 2.65-2.73 (1H, m), 2.80-2.05
(2H, m), 2.95-3.08 (3, m), 3.26-3.23 (1H, m),
3.34-3.40 (1H, m), 3.82-3.80 (4H, m), 4.13 (2H, q. J
=7.1Hz), 477 (1H, q, J = 6.4 Hz), 7.02-7.09 {4H,
M), T.13-7.28 (3H, m), 7.42-7.47 {(1H, m).

"H-NMR (CDClay 8: 1.36-1.45 (3H, my, 1.76-2.08
4H, m), 2.32 (3H, s}, 2.53-2.68 (2H, m}, 2.78-2.95
(3H, m), 2.98-3.13 (2M, m), 3.23-3.48 (5H, m),
3.71-3.81 (3H, m), 4.22-4.31 (1H, m), 4.66-5.34
(1H, m), 5.99-7.15 (4H, m}, 7.15-7.28 (3H, m),
7.32-7.38 (1H, m),

TH-NMR (CDCHL) 6: 1.34 (3H, 1, J = 7.1 Hz), 1.36-
1.51 (4H, m), 1.60-1.76 (3H, m), 2.32-2.48 (3H, m},
2.64-2.73 (1H, m), 2.79-2.93 (2H, m), 3.00-3.08
(1H, m), 3.20-3.38 (1H, ), 3.37-3.44 (1H, m),
3.81-3.80 (1H, m), 4.27 (2H, g, J = 7.1 Hz}, 4.84
(1H, q. J = 8.3 Hz), 6.34 (1H, d, J = 15.6 Hz), 6.82-
8,89 (1H, m), 5.93-7.08 (2H, m), 7.25-7.33 (1H, m),
7.37-7.44 (1H, m), 7.47 (11, d, J = 7.8 Mz}, 7.56
(1H, d, J = 7.8 Hz), 8.13 (1H, d, J = 15.5 Hz).

"HINMR (CDC)) 6 1.25 (3H, £, 4 = 7.1 Hz), 1,38
1.50 (4H, m), 1.58-1.75 (3H, m}, 2.36-2.47 (3H, m),
2.56-2.83 (2H, mY, 2.532.72 (1H, m), 2.77-2.84
(1H, m), 2.84-2.92 (1H, m}, 2.94-3.07 (3H, m),
3.24-3.32 (1H, m), 3.33-3.39 (1H, m}, 3.79-3.88
(1H, my, 4.13 (2H, q, J = 7.1 Hz), 4.77 (1H, g, 4 =
6.3Hz), 6.81-6.88 (1H, m), 6.93-7.07 (2H, m}, 7.13-
7.29 (3H, my, 7.43 (1H, d. J = 7.3 Hz).

"H-NMR (CDCl;} & 1.40 (3H, d, J = 6.0 Hz), 1.71-
2.06 (4H, m), 2.52-2.56 (2, m}, 2.79-2.93 (34, ),
2.85-3.11 (2H, m), 3.22-3.46 (5H, m), 3.64-3.75
(1H, m), 4.16-4.26 (1H, m}, 4.87-4.95 (1H, m),
6.93-6.99 (1H, m}, 7.02-7.14 (2H, m), 7.16-7.24
(3H, m}, 7.30-7.38 {1H, m),
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THINMR (CDCHL) 8: 1.20-1.28 (3H, m), 1.30-1.38
(3H, m), 1.40-1.56 (4K, m), 1.59-1.80 (3H, m),
2.31-2.50 (3H, m), 2.55-2.56 (2M, m), 2.66-2.77
(14, my, 2.80-2.88 (2H, m), 3.06-3.10 (1H, m,
3.26-3.47 (2H, m), 3.86-3.91 (1H, m), 4.20-4.35
(ZH, m), 4.79-4.89 (1H, m), §.29-5.39 (1H, m),
6.91-7.06 (3H, m), 7.12-7.33 (2H, m), 7.35-7.58
(3H, m), 8.05-8.18 (1H, m).
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35{35b)

THINMR (CDCL) 5: 1.18-1.26 (BH, m), 1.41-1.55
(4H, m), 1.60-1.78 (3H, m}, 2.32-2.47 (3H, m),
2.55-2.66 (4H, m), 2.67-2.75 (1H, m), 2.80-3.08
(5H, m), 3.25-3.43 (2H, m), 3.51-3.60 (1M, m), 4.14
(2M, g, J = 7.3 Mz), 4.75-4.78 (1H, m), 6.92-7.06
(3H, m, 7.41-7.31 (4H, m), 7.44-7.45 {1H, m).

39{39¢c)

"H-NMR {CCCl) 5, 1.23 {3+, &, J = 7.6 Hz), 1.41
(3H, d, J = 5.5 Hz), 1.75-2.08 (4H, m}, 2.51-2.71
(AH, m), 2.73-2.95 (3H, m), 2.95-3.14 (2H, m},
3.21-3.48 (5H, m}, 3.69-3.78 (1H, m), 4.19-4.29
(1H, m), 4.97 (1H, q, J = 6.1 Hz), 6.99-7.11 (3H, m),
7.16-7.28 (4H, m), 7.33-7.38 (1M, m).

A0(40z)

TH-NMR (CDCly) &: 1.34 (3K, £ J = 7.1 Hz), 1.41-
1.54 (4H, m), 1.62-1.76 (3H, m), 2.35-2.53 (3H, m),
2.89-2.78 (1H, m), 2.81-2.88 (1k, m), 2.96-3.08
(2H, m), 3.30-3.44 (24, m}, 3.81-3.91 (1H, m), 4.27
(2H, q, J = 7.0 Hz), 4.84 (1H, q, 4 = 6.6 Hz), 6.34
(1H, d, J = 15.6 Hz), 7.23-7.5% (7H, m), 7.56 (1H, 4,
J=7.8Hz), 812 (1H, d, J = 15.6 Hz).

A0(20b)

THINMR (CDCly) 8. 1.20-1.28 (3H, m), 1.41-1.48
(4H, m), 1.58-1.77 (3H, m), 2.34-2.52 (3H, m),
2.52-2.66 {2H, m}, 2.67-2.78 (tH, m), 2.76-2.87
(1H, m), 2.88-3.09 (4H, m), 2.26-3.33 (1H, m),
3.34-3.41 (1H, m), 3.81-3.89 (1M, m), 4.14 (2H, q, J
= 7.8 Hz), 477 (1M, q, J = 6.4 Hz), 7.12-7.28 (3H,
m), 7.28-7.47 {5H, m).

[0123]

(Table 717

£0{400)

THINMR (CDCloy & 1.36-1.47 (3H, m), 1.71-2.11
(44, m), 2.46-2.72 (2H, m), 2.75-3.15 (5H, m),
3.21-3.51 (5H, m), 3.53-3.74 (1H, m}, 4.16-4.26
(H. m), 4.91-5.00 (1H, m), 7.12-7.56 {8H, m).

41 {41a)

TH-NMR (CDCly) &: 1.34 (3H, t, 4 = 7.2 Hz), 1.41-
1.49 (4R, m), 1.61-1.75 (3H, m), 2.35-2.51 (3H, m),
2.70-2.77 (1H, m), 2.81-2.88 (1H, m), 2.96-3.08
(2H, m), 3.30-3.35 (1H, m), 3.38-2.43 (1H, m),
3.83-3.90 (1H, m), 4.27 (2H, q, S = 7.2 Hz), 4.84
(1H, g, J = 6.5 Hz), 6.34 (1H, d, J = 15.0 Hz}, 7.22-
7.33 (3H, m}, 7.37-7.42 (1H, m), 7.44-7.53 (3H, m),
7.53-7.58 (1H, m), 8.13 (1H, &, J = 16.0 Hz).

21475}

TH-NMR (CDCl) & 1.21-1.28 (3H, m), 1.39-1.51
(4H, m), 1.60-1.77 (3H, m), 2.35-2.54 (3H, m),
2.55-2.67 {2H, m), 2.70-2.79 (1H, m), 2.80-2.88
(1H. m), 2.94-3.15 (4H, m}, 3.26-3.34 (1H, m),
3.34-3.42 (1H, m), 3.83-3.52 (1H, m), 4.14 (2H, g, J
= 7.2 Hz), 4.77 {1H, g, J = 6.4 Hz), 7.14-7.30 {5H,
m). 7.42-7.46 (1H, m), 7.48-7.54 {2H, m).




47(41c)

TH-NMR (CDCly) & 1.41 (3H, d, J = 6.4 Hz), 1.70-
1.893 (3H. m), 1.93-2.03 {14, m}, 2.53-2.71 (2H, m),
2.74-2.82 (1H, m), 2.83-3.00 (3H, m}, 3.05-3.15
(1H, my, 3.17-3.31 (2H, m), 3.39-3.40 (3H, m),
3.57-3.66 (1H, m), 4.12-4.20 (tH, m), 4.97 (1H. q, J
= 6.4 Hz), 7.18-7.28 (30, m}, 7.28-7.40 (3H, m),
7.56 (2H, d, J = 7.8 Hz).

Z2{43a)

TH-NMR (CDCly) & 1.16-1.30 (35, m}, 1.38-1.51
(4H, m), £.64-1.76 (3H, m), 2.22 (3H, 5, 2.30-2.47
(3H, m), 2.47-2,82 (1H, m), 2.62-2.72 (1H, m),
2.76-2.95 (3H, m), 2.95-3.10 (2H, m), 3.18-3.52
(3H, m), 3.75-3.88 (4H, m), 4.06-4.20 (2H, m), 4.81
(1H, g, J = 6.4 Hz), 5.81-5.93 {1H, m}, 6,43 {14, d,
J = 16.0 Mz), 6.75-6.85 (3M, m), 7.00-7.14 (2H, m),
7.20-7.32 (1H, m).

42(A35)

CO,Et

TH-NMR (CDCl) 5 1.2241.29 (31, m), 1.38-1.57
(6H, m), 1.61-1.78 {5H, m), 2.22 (3H, s), 2.30-2.45
(BH. m), 2.55-2.77 (3H, m), 2.78-2.94 (2H, my),
3.00-3.08 (14, m), 3.22-3.30 (14, m), 3.32-3.38
(1H, m), 3.78-3.88 (4H, m), 4.12 (2H, g, J = 7.2 Hz),
4.73 (1H, q, J = 6.3 Hz}, 6.73-6.84 (3H, m), 7.01-
7.08 (2H, m}, 7.17-7.23 (1H, m).

[0124]

[Table 72]

42(4zc)

COZH

TH-NMR (CDCly) & 1.33-1.47 (4H, m), 1.59-1.99
(BH, m), 2.01-2.12 (1H, m), 2.18-2.31 (4H, m),
2.34-2.48 (2H, m), 2.72-2.93 (3H, m), 3.01-3.42
(1H, m), 3.20-3.49 (5H, m), 3.81 (3H, s), 3.88-3.97
(1H, m), 4.34-4.42 (1H, m), £.78 (1H, q. J = 8.3 Hz),

L {H
8.76 (1H, d, J =7.3 Hz), 6.87-8.93 (2H, m), 6.98
H

(1H, d, J = 6.8 Hz}, 7.09-7.20 (2H, m).

I

43{43a)

TH-NMR (CDCls) &: 0.82 (3H, t, J = 7.3 Hz), 1.34
(3H. ¢, J = 7.3 Hz), 1.40-1.52 {1H, m), 1.57-1.85
(5H. m), 2.22 (3H, s, 2.28-2.50 (3H, m), 2.64-2.73
(M, M), 2.77-2.93 {24, m}, 2.99-3.08 (1H, m}, 3.28
(1H, gd, J = 9.6, 8.7 Hz), 3.4C {(1H, dd, J = 9.6, 4.1
Hz), 3.52-3.80 (1H, m), 4.28 {2H, g, J = 7.3 Hz),
4.59 (1H, 1, J = 6.4 Hz), 6.28 (1H, d, J = 15.6 Hz),
6.76-6.84 (2H, m), 6.94-7.08 (2H, m}, 7.13-7.21
(1H, m), 7.55 (1H, dd, J = 8.5, 5.7 Hz), 8.00 (1H, d.
J = 15.6 Hz),

33(430)

O\\/

‘H-NMR (CDCly) & 0.98 (3H, 1, J = AT
(3H, t, J = 7.3 Hz}, 1.38-1.51 (1H, m}, 1.56-1.82
{5H, m), 2.22 (3H, s), 2.30-2.48 {3H, m), 2.54-2.60
(24, m), 2.85-2.73 (1H, m), 2.79-3.00 (4H, m),
3.61-3.08 (1M, m), 3.25 (1H, dd, J= 9.2, 6.4 Hz),
3.37 (1H, dd, d = .2, 4.1 Hz), 3.51-3.89 {1H, m),
413 (2H, g, J= 7.3 Hz), 4.46-4.52 (1H, m), 6.78-
6.84 (2H, m), 6.86-6.92 (1H, m), 7.02-7.08 (1H, m),
7.08-7.15 (2H, m),

43(430)

'\_(OH
¢

"H-NMR (CDCly) & 0.93 (3H, £, J = 7.1 Hz), 1.53-
1.85 (1H, m), 1.66-1.76 (1H, m), 1.77-2.10 (4M, m),
2.24 {3H, s), 2.45-2.55 (1H, m), 2.58-2.70 (1H, m),
2.74-2.87 (2H, m), 2.88-2.98 (1H, m), 2.88-3.10
(2H, ), 3.23-2.48 (5H, m), 3.71-3.82 (3H, m),
£,.23-4.33 (1H. m}, 4.72 (1H, t, J = 6.2 bz), 6.88
(@EH, t, J = 8.9 Hz), 7.01 (1H, d, J = 8.6 Hz), 7.09-
745 (1H, m), 7.16-7.21 {1H, m).




"H-NMR (CDCly) 5: 0.83 (3H, t, J = 7.3 Hz), 1.34
(3H, t J = 7.1 Hz), 1.38-1.52 (1H, m), 1.50-1.89
(5H, m}, 2.22 (3H, 8), 2.30-2.49 (3H, m), 2.64-2.73
{1H, m), 2.80-2.93 (2H, m), 2.98-3.08 (1H, m), 3.28
{(1H, dd, J = 9.6, 5.4 Hz), 3.28 {TH, dd, J = 9.6, 3.6
Hz), 3.80-3.88 (1H, m), 4.28 (2H, q, J = 7.2 Hz),
4.54-4.81 (1H, m), 853 (1H, d, J = 16.0 Hz), B.77-
6.84 (2H, m}, 6.98-7.08 {2H, m), 7.22-7.37 (2H, m),
7.87 {iH, d, J = 16.5 Hz).

TH-NMR {CDCl) & 0.87 (3H, &, J= 7.3 Hz), 1.26
(3H, t, J = 7.1 Hz), 1.39-1.52 (1M, m), 1.56-1.89
(5H, m), 2.22 (3H, 8, 2.29-2.50 (3H, m}, 2.50-2.53
(2H, m), 2.63-2.74 (1H. m}, 2.76-3.14 (5H, m),
3.23-3.32 (1H, m), 3.32-3.41 (1H, m}, 3.80-3.89
(1H, m), 4.15 (2H, g, J = 7.1 Hz), 4.52 (1H, t, J =
5.7 Hz), 6.77-8.84 (2H, m), 6.90-6.98 (1H, m), 7.01-
7.08 (1H, m), 7.18-7.25 (2H, m).

TH-NMR (CDCL) & 6.93 (3H. t, J = 7.3 tiz), 1.54-
1.75 (2H, m), 1.76-1.98 (3H, m), 1.88-2.11 (1H, m),
2.24 (3H. s}, 2.45-2.68 (2H, m), 2.76-2.87 {1H, m),
2.85-3.00 (4H, m), 3.22-3.32 {1H, m}, 3.33-3.49
(45, m), 3.73-3.84 (1H, m), 4.25-4.34 (1M, m),
4.76-4.82 (1M, m), 6.84-5.86 (3H, m), 7.08-7.21
(3H, m).

TH-NME (CDChLy &: 0.91 (3H, t, J = 7.3 Hz), 1.34
(3H, 1, J = 7.3 Hz), 1.40-1.51 (1H, m}, 1.56-1.76
(4H. my, 1.78-1.90 (1H, m), 2.22 [3H, s5), 2.26-2.48
(6H, m), 2.62-2.71 (1M, m), 2.80-2.83 (2H, m),
3.00-3.07 (tH, m), 3.27 (1H, dd, J = 9.2, 6.4 Hz),
3.38 (1H, dd, J = 9.2, 4.1 Hz), 3.80-3.89 (1H, m},
412 (1H, g, J = 7.3 Hz), 4.26 {(2H, g, J = 6.8 Hz),
4.55 (1H, t, J = 6.4 Mz}, 6.33 (1H, d, J = 15.6 Hz),
6.76-6.84 (ZH, m), 7.04 (1H, £, J = 7.8 Hz), 7.2
(1H, ¢ = 7.8 Hz), 7.31 (1H, &, 3= 7.8 Hz}, 7.57
{1H, s}, 8.13 (1H, 4. J = 15,6 Hz).

THINMR {CDCl) & 0.96 (3H, t, J = 7.2 Hz), 1.2

| 1.28 (3H, m), 1.41-1.46 (1M, m), 1.60-1.74 (4H, m),

1.76-1.87 (1H, m), 2.22 (3H, s}, 2.28-2.45 (6H, m),
2.55-2.61 (2H, m), 2.62-2.70 (1H, m), 2.83 {1H, dd,
J = 12.8,5.7 Hz), 2.87-2.99 (3H, m), 3.01-3.07 (1H,
m), 3.24 (1H, dd, J = 8.5, 6.6 Hz), 3.36 (1H, dd, J=
9.5, 4.9 Hz), 3.81-3.87 (1+, m), 4.00-4.17 (2H, m),
4.45-4.49 (1H, m), 6.76-6.83 (2H, m), 7.02-7.07
(2H, m), 7.25-7.29 (2K, m).

THENMR (CDCly) 8; 0.2 (3H, t, J = 7.3 Hz), 1.56-
1.66 (1H, m), 4.70-1.94 (4H, m}, 1.95-2.08 (1H, m),
2.93 (3H, 5), 2.28 {3H, s, 2.52-2.68 (2H, m), 2.74-
3.13 (5H, m), 3.17-3.27 {1H, m), 3.29-3.45 (4H, m),
3.86-3.75 (1M, m), 4.18-4.27 {1H, m), 4.68 (1H. 1, J
= 6.6 Hz), 6.83-6.971 (2H, m), £.98-7.02 (1H, m),
7.04 (1H, 5), 7.10 {1H, 1, 4 = 7.8 Hz), 7.20 (1H. 4, J
= 7.8 Hz).

447442)
o}
OH
F E 0.~
: bol
4404403
RSS! N~
PORAY,
EL O\/
0
[0125]
[(Takle 73]
44{44C)
45(45a)
C} "
O'
45(45b)
45(45c)
46{452)
|

TH-NMR (COCly; & D.95 (3H, & J = 7.3 Mz, 1.34
(3H, £ J = 7.2 Hz), 1.40-1.51 (1H, m}), 1.56-1.89
(BH, m), 2.22 (3M, 8), 2.26-2.49 (3H, m), 2.62-2.71
(1H, m}, 2.80-2.84 (2H, m), 3.00-3.08 (1H, m),
3.22-3.30 {1H, m), 3.38 (1H. dd, J = 9.4, 3.9 Hz},

3.78-3.91 (4H, m}, 4.27 (2H, q. J = 7.2 Hz), 4.57-
4.63 (1H, m}, 8.57 (1H. d, J = 6.0 Mz), 6.76-6.88
(3K, my, 7.01-7.12 (2H, m), 7.33 (1H, t, J = 8.7 Mz},




I'785(15, d, J= 156 Hz).

F0126]

[Table 74]

AB(460)

RN
OR

"H-NMR {CDClg) 8; 0.97 (3H, t, £ = 7.3 Hz), 1.23-
1.30 (3H, m), 1.38-1.50 (14, m), 1.58-1.84 (5H, m),
2.22 (3H, 8}, 2.28-2.55 (5H, m), 2.61-2.71 (1H, m),
2.77-3.09 (8H, m), 3.21-3.28 (14, m), 3.37 (1H, dd,
J=9.2 4.1 Hz), 3.79-3.88 (4H, mj, 4,08-4,19 {2H,
m), 4.40-4.55 {1H, m), 6.73-6.84 (3H, m), 6.98-7.07
(2H, m), 7.18-7.24 {[1H, m). '

46(45)

Ba

"H-NMR (CDCls} & 0.95 (3H, &, J = 7.1 Hz), 1.54-
1.95(5H, m), 1.85-2.08 (1H, m), 2.24 (3H, 8, 2.50~
2.85 (2H, m), 2.71-2.81 (1H, m), 2.83-3.03 (4H, m),
3.14-3.25 (1H, m), 3.30-3.50 (4H, m), 3.68-3.78
{(1H, m}, 3.83 (3H, ), 4.21-4.30 (1H, m), 4.77-4.84
(1H, m), 8.73-6.78 (1H, m), 5.83-6.52 (2H, m),
8.94-6.98 (1H, m), 7.07-7.14 (1M, m), 7.16-7.22
(1H, m).

27 (47a)

OMe L__OH
F

o

TH-NMR (CDCl3) 5: 0.93 (3H, 1, J = 7.3 Hz), 1.35
(3H, t. J = 7.2 Hz), 1.40-1.52 {1H, m), 1.56-1.85
5H, m}, 2.23 {3H, s), 2.28-2.52 (6H, m), 2.62-2.71
(1H, m), 2.75-2.93 (2H, m}, 2.99-3.08 {1H, m).
3.18-3.25 (1H, my), 3.31-3.38 (1H, m}, 3.78-3.87
(M, m), 4.20 (2H, g, d = 7.2 Ha), 4.43-4 .48 {1H, m),
5.96 (1H, d, J = 16.5 Hz), 6.76-6.86 {2H, m), 7.01-
7.08 (1H, m}, 7.12-7.18 (1H, m), 7.21-7.35 (2H, m),
7.87 {1H, & J = 16.5 Hz),

47(47b)

TH-NMR (CDCly} & 0.99 (3H. t, J = 7.3 Hz), 1.25-
1,31 (3K, m), 1.36-1.5% (1H, m), 1.58-1.89 (5H, m),
2.22 (3H, s), 2.29-2.54 (8H, m), 2.62-2.72 (1H, m),
2.78-3.08 (5H, m), 3.24 (1H, dd, J = 9.2, 5.4 Hz),
3.36 (1H, dd, J = 9.2, 4.1 Hz), 2.81-3.88 (1H, m),
4.1 (2H, ¢, J = 7.1 Hz ) 4.47-4.53 (1H, m), 6.77-
6.85 (2H, m) 7.04-7.10 (2H, m}, 7.11-7.18 (1H, m),
7.23-7.29 (iH, m).

47(47c)

TH-NMR (CDCly) 5. 0.96 (3H, t, 4 = 7.3 Hz), 1.56
1.77 (2H, m), 1.78-1.98 (3H, m), 1.88-2.11 {1H, m),
2.24 (3H, 5, 2.35 (3H, 5, 2.41-2.60 {2H, m), 2.74-
2.98 (3H, m). 2.89-3.12 (2H, m), 3.14-3.53 (54, m),
3.77-3.89 (1H, m}. 4.25-4.40 (1H, m), 4.76 {1H, 1, J
= 6.2 Hz), 6.85-6:82 (2H, m), 7.04-7.15 (3H, m),
7.16-7.21 (14, m),

[0127]

[Ta

48(46a)

TH-NMR (CDCls) &: 1.34 (3H, t, J = 7.1 Hz), 1.46
(3H, d, J = 6.3 Hz}, 1.51-1. H, m), 1.87 {1H,
ddd, J=22.9,14.4,6.0Hz), 223 {3H,d, J= 1.5
Hz), 2.36 (1H, dd, J = 13.3, 8.9 Hz), 2.55 (1H.
gd, J = 12.7, 6.8 Hz), 2.73 (1H, ddt, J = 31.7,
12.3, 1.6 Hz), 2.80-2.85 (1H, br m), 2.05 (2H, dt,
J=12.9, 57 Hz), 3.03-2.10 (1H, m), 3.32 (1H,
de, J= 8.5, 6.3 Hz), 338 (1M, dd, J=95,38
biz), 3.41 (1M, dod, J = 31.4, 12.7, 5.1 Hz), 3.79-
3.84 (1H, m), 4.27 (2H, g, J = 7.2 Hz}, 4.83 {1H,
g, J = 6.5 Hz), 5.04 (1H, di, J = 55.0, 5.2 Hz),
6.34 (1H, d,. J = 15.6 Hz), 6.79 {1H, br s), 6.82
(1M, 8), 7.06 (1H, £, J = 7.7 bz), 7.30 (14 td, J = |

H, 1,
6(
hz




153

78, 1.4 Hz), 7.0 (1H, 10, J= 7.5, 1.3 Hz), 7.4
(1H, dd, J = 7.8, 1.2 Hz), 7.55 (1M, dd, J = 7.7,
0.9 Hz), 8,12 (11, d, J = 15.6 Hz),

4B{A8E)

2
iy

TM-NMR (CDCh) & 1.25 (3H, t, J = 7.2 Hz), 146
(3H, d, J = 6.3 Hz), 1.51-1.67 (2H, m}, 1.91-2.02
{1H, m), 2.23 (3H, ¢, J = 1.5 Hz), 2.26 (1H, gd, J
=13.4,9.0 Hz), 2.54 (1H, dd, J = 12.8, 8.7 Mz),
2.57.2.6% (24, m). 2.73 (1H, ddt, J = 31.8, 12.4,
1.6 Hz), 2.90-2.98 (2H, m), 2.9 (2H, 1, J = 8.2
Hz), 3.03-3.10 (1H, m), 3.28 (tH, dd, J = 8.4,
6.5 Hz), 3.35 (1H, dd, J = 9.5, 5.0 Hz), 3.41 (1H,
ddd, J = 31.8, 12.5, 4.9 Hz), 3.78-3.84 (1H, m),
414 (2H,q,J=7.2 Hz), 4.76 (1H. q, J= 6.3
Hz), 5.04 (1H, ct, J = 55.7, 5.0 bz), 6.79 (1M, g,
J=2.0Hz),6.82 (1H, 8), 7.06 (1H, 1, J= 7.8
Hzi, 715 (1H, d&, J = 7.8, 1.5 Hz), 7.21 (1H. td,
J=7.4,1.5Hz), 726 (1H, 1, J = 7.4, 1.8 M2},
7.43 (1H, dd, J = 7.2, 1.6 Hz).

48{48c)

THNMR (CDCL) & 1.42 (3H, d, J = 6.4 Rz},
1.67-1.84 (1H, m}, 1.88-2.08 (1H, m), 2.23 (3H,
s, 2.56-2.70 (4H, m), 2.86-3.00 {2H, m), 3.06-
3.25 (3H, m}, 3.35-3.45 (4H, m}, 3.60 (1M, ddd,
J=32.8,13.3, 4.8 Hz), 3.84-3.80 {1H, br m),
4.91 (1H, q, J = 8.4 Hz}, 5.05 {1H, dt, J = 54.3,
45 Hz), 6,83 (1H, d, 4 = 5.0 Hz), .85 (1H, br s}, |
7.09 (TH, 1, J = 8.0 Hz), 7.22-7.25 (3H, m), 7.36-
7.42 (1H, m).

48{48a)

. “tyy

J

THINMR (CDCh) 8: 1.34 (3H, t, J
(3, d, J = 6.4 Hz), 1.68 (2M, dg,

Hz), 2.22 (3H, s). 2.34 (1H, dd, J 1,94
Hz}, 2.47 (1H, dd, J = 10.8, 3.4 Hz), 2.58 (1H,
ad, J = 12,8, 6.6 Hz), 2.90-2.96 (2H, m), 3.04-
342 (1M, m), 3.31-3.30 (3M, m), 3.82-3.87 (14,
my, 4.27 (2H, q, J = 6.7 Hz), 4.28-4.32 (1H, m),
483 (1H, g, J=5.6 Hz), 6.34 (1H, d, J = 16.0
Mz}, 6,80 (1M, bre), 6.82 (1M, 8), 7.05 (1M, t, J =
7.8 Hz), 7.30 (1H, t, J = 7.3 Hz), 7.40 (1H, 1, J =
7.6 Hz), 7.45 (1H, d, J = 7.3 Hz), 7.55 (1H, d, J
= 7.8 Hz), 8,14 (1H, d, 4 = 16.0 Hz).

1 Hz), 1.47
&

7.1
=76 4.8
13.

[0128]

[Table

16]

457450)

N

"'f;

"H-NMR (CDClh) & 1.25 (3H. t. J = 7.1 Hz),
146 (3H, d, J = 6.3 Hz), 1.65-1.70 (2H, m),
2.22{3H, d, J = 1.7 Hz), 2.35 (1, dd, J =
13.4, 9.3 Hz), 2.45 (1H, dd, J = 10.6, 3.3
Hz), 2.55 (1H dd, J = 12.2, 6.6 Hz}, 2.57-
2,82 (2H, m), 2.00 (1H, dd, J = 12.7, 5.6 Hz),
2.95-3.00 (1, m), 2.99 (2H, 1, J = 7.9 MHz),
3.03-3.00 (1H, m), 3.25 (1H, dd, J= 9.4, 5.5
Hz), 3.34.3.38 (2H, m), 3.81-3.88 (1H. m),
414 (2H, g, 4 = 7.2 Hz), 4.28-4.32 {1H, m),
477 (1M, 0, J = 6.3 Mz}, 879 {1H, d, J = 1.7
Hz), 6.82 (1H, s, 7.05 (1H, 1, J = 7.8 Hz),
7.16 (1H, dd, = 7.3, 1.5 Hz), 7.20 (1H, dg.
J =72 16 Hz), 7.23-7.24 (14, m), 7.43 (1H,
dd, d= 7.7, 1.3 Ha). |




49{45¢)

TH-NMR (CICL) 8 1.38 (3H, d, J = 6.4 He},
1.74-1.81 {1H, m), 1.93 (1H, dd. J = 13.3,
5.5 Hz), 2.23 (3H, 8}, 2.52-2.65 (2H, m),
2.81-2.80 {2H, m}, 2.00-3,09 {2H, m}, 3.20
(1H, dd, J = 13.3, 2.3 Hz), 3.27-5.34 (3K, br
m), 3.41 (1H, dd, J = 10.5, 5.0 Hz), 3.68-
376 (1H, m), 3.70 (1H, dd, J = 12.4, 4.5 Hz),
4.15-4,21 (1H, m), 4,34 (1H, br s, 4.91 (iH,
g, J=6.4Hz), 669 {1H, d, J= 5.0 Hz), 6.91
(1H, brs), 7.10 (1H. t. J = 7.8 Hz), 7.16-7.23
(3H,m), 7.28 (1H, dd, J= 8.5 4.8 Hz).

50(50a)

TH-NMR (CDCly) 6: 0.90-1.08 {4H, my, 1.30-
1.38 (3H, m), 1.40-1.49 (3H, m), 1.82-1.93
(1H, m), 1.96-2.15 (2K, m), 2.23 (3H, &),
2.31-2.48 (2H, m), 2.53-2.99 (4H, m), 3.27-
3.46 (2H, m). 3.75-3.89 (1H, m), 4.22-2.32
(2H. m), 4.79-4.89 (1H, m}, 6.34 (1H, d, J =
15.8 Hz), 5.76-5.85 (2H, m), 6.99-7.08 {14,
m), 7.23-7.33 (1H, m), 7.36-7.44 (1H, m).
7.44-7.51 (1H, m}, 7.52-7.58 (1H, m}, 813
(1H, &, J = 15.6 Hz).

EO(508)

TH-NMR (CDCL) 8: 0.95 (3H, d, J = 6.9 Ha),
0.89-1.08 (1M, m), 1.24-1.28 (4H, m), 1.46
(3H, d, J = 6.4 Hz), 1.82-1.92 (1H, m), 2.00-
2.13 (1H, m), 2.22 (3H, s}, 2.31-2.45 (2H,
m), 2.52-2.67 (4H, m}, 2.67-2.79 (1H, m),
2.78-2.87 (1H, m), 2.81-3.03 (3H, m), 3.30
{1H,dd, J= 9.6, 4.1 Hz), 3.36 {1H, dd, J =
95, 4.1 Hz), 3.77-3.87 (1H, m), 4.14 (2H, q,
J=7.3Hz), 477 (1H, g, J =64 Hz), 6.77-
6.83 (2H, m), 7.01-7.07 (1H, m), 7.13-7.29
{(3H, M), 7.41-7.46 (1H, m).

50(50¢y

O
TR
&H(OH =
o

HINMR [CDCly) 8: 1.03 (3K, d, J = 5.9 Hz),
1.39 (4H, d, J = 6.9 Hz), 1.94-2.05 (1H, m),
2.23 (3H, s}, 2.52-2.69 (ZH, m), 2.80-2.98
(3H, m}, 3.03-3.13 (1M, m}, 3.14-3.30 (4H,
mm), 3.31-3.83 (4H, m), 4.16-4.26 {1H, m),
485 (1H, q, J = 6.0 Hz), 6.84-6.92 (2H, m),
7.07-7.13 (1H, m), 7.14-7.27 (3H, m), 7.31-
7.38 (1H, m).

'H-NMR {CDCls) 8: 0.82 {3H, d, J = 6.0 Hz),
1.22-1.38 (5H, m), 1.47 (3H,d, J = 8.4 Hz),

1 1.55-1.84 (2H, m}, 1.95-2.07 (2H, m}, 2.08-2.28

(1H, m), 2.33-2.48 (2M, m), 2.71-2.83 (2H, m),
2.84-2.52 (1H, m), 2.95-3.24 (1H, m}, 3.26-3.35
(1H, m), 3.35-3.43 (1H, m), 3.80-3.80 (1H, m),
427 (2H,q,4=73 Hz}, 4.85 (1H,q, J =65
Hz), 6.34 (1H, d, J = 16.0 Hz), 6.81 (2H,d, J =
9.6 Hz), 7.04 (1M, t, J = 7.6 Hz), 7.24-7.33 (
m), 7.40 (1H. t, J= 6.9 Hz), 7.48 {1H, d, i =
Hz), 7.56 {1H, d, J = 7.3 Hz), 8.13 (1H, d, J
16.0 Hz).

1H,
7.8

E1(510)

TH-NMR (CDClas & 0.82 (3H, d, J = 6.5 Hz),
1.21-1.33 (5H, m), 1.46 {3H, 4, J = 6.0 Hz),
1.53-1.86 (1H, m), 1,98 (1H.t, J = 8.9 Hz}, 2.07-
248 (1H, m), 2.22 (3H, 5, 2.33-2.47 (2H, m),
2.53-2.86 (2H, m), 2.71-2.82 (2H, m), 2.84-2.91
(1H, ), 2.98 (2H,t, J = 8.0 Hz), 3.13 (1H, t, J =
7.6 Hz), 3.24-3.32 (1H, m), 3.32-3.38 (1H, my,
3.80-3.88 (1M, m), 4.14 (24, g, J = 7.8 Hz), 4.77
(1K, g, J = 6.4 Hz), 6.76-5.84 (2H, m), 7.04 (1H, |
t, J=7.8 Hz), 7.13-7.28 (3H, m), 7.44 (1H. d, J
= 7.3 Hz).
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E1{B10)

H-NMR (CDCiy) &: 0.99 (3H, d, J = 4.6 Hz),
440 (3H, d, J = 4.8 Hz), 1.46-1.58 {1H, m),
1.91-2.01 (1H, m), 2.24 (3H, 5), 2.36-2.52 (2H,
mi, 2.53-2.68 (2H, m), 2.73-2.93 (3H, m), 3.02-

343 (1H, m), 3.21-3.48 (8H, m), 3.73-3.83 {1H,
m), 4.14-4.25 (1H, m), 4.91-4.99 {TH, m), 6.83-
.92 (2M, m), 7.07-7.14 (1M, m), 7.16-7.28 (3H,

m), 7.32-7.39 (1H, m).

H

!

IEVEY

"H-NMR (CDCl} 8- 1,33 (3.0H. t, 4 = 7.3 Hz),
147 (3.0H, d, J = 6.4 Hz), 1.82-1.88 (1.0H, m),
1.84-2.01 (1.0H, m), 2.22 (3.0H, d. 4 = 1.4 Hz),
2.45-2.59 (3,04, m), 2.87 (1.0H, dd, J = 12.4,
6.0 Hz), 2.93-3.01 (2.0H, m}, 3.25-3.43 {4.0H,
) 3.86-3.92 (1.0H, m), 4.28 (2.0H, q. J = 7.
Hz), 4.85 (1.0H, q, J = 5.4 Hz), 6.34 {1 OH, &, J
=15.6 Hz), 6.84 (2.0H, d, 4 = 8.2 Hz), 7.05
(1.0H, t, I = 7.8 Hz), 7.15-7.21 (3.0H, m), 7.24-
7.31 (3.0H. m), 7.39 {1.0H, td, J = 7.6, 1.4 Hz),

7A7(1.0H,dd, J=78 09 Hz), 756 (1.0H,4,J

=6.9Hz) 813 (1.0H, d, J=156Hz).

E2(E2h)

TH-NMR (CDCly} 6 1.20-9 30 (30, m), 1.36-1.78

{4H, m), 1.80-1.92 (1H, m), 1.82.2.62 (1H, m),
2.23 (3H, s), 2.41-2.68 (5H, m}, 2.73-3.12 (5H,
m), 3.22-3.50 (4H, m), 3.82-3.85 (1M, m), 4.07-

419 (2H, m), 4.73-4.83 (1H, m), 6.78-6.88 (2H,

m}, 7.01-7.09 (1H, m), 7.41-7.30 (8H, m), 7 .41
7.48 (1H, m).

52{b2c)

TH-NMR (CDCl) 3; 1.41 (3H, d, J = 6.4 Hz},
1.95-2,07 (1H, m), 2.16-2.27 {4, m), 2.53-2,71
(2H, m), 2.75-2.96 (4H, m), 2.89-3.13 (1H, m),

3.27-3.48 (BH, m}, 3.85-3.67 (1M, m), 3.90-3.98

(1H, m), 4.16-4.24 (1H, m), 4.83 (1H, q, J= 6.4

Hz), 6.86-6.93 (2H, m), 7.02-7.30 (9H, m), 7.32-

7.36 (1H, m).

TH-NMR (COCl) 8: 1.27 (3H, 1, 4 = 6.2 Hz),
1.471 (3H, d. J = 6.0 Hz}, 1.52-1.75 {3H, m),

2.60-2.72 (1M, m), 2.81 (1M, dd, J = 12.8,
5.4 Hz), 2.0 (1H, dd, J = 12.8, 6.4 Hz),
2.98-3.00 (1H, m}, 3.19-3.31 (1H, m). 3.33-

J=6.2Hz, 472 {1H, g, J = 6.0 Hz), 6.04
(1H, at, J = 5.8, 5.0 Hz), 6.75 (1H, d, J =
15.6 Hz, 8.80 (1H, s}, 8.82 (21, d, I = 4.1
Hz), 7.00-7.1% (2H, m), 7.20-7,23 {1H, m).

L 2.23 (3H, $3, 2,33 (3H, 5), 2.35-2.80 {8H, m},

3,42 (1H, m), 3.77-3.89 (1H, m), 4.14 (2H, g,

53(53D)

"H-NMR (CDCly} & 1.25 (3H, &, J = 6.0 Hz),
143 (3H, d, J = 6.4 Hz), 1.57-1.77 (8H, m),

261 (2H, ¢, J = 10.0 Hz), 2.64-2.72 (1H, m),

J=13.3, 4,1 Hz}, 2.99-3.07 (1H, m), 3.25
(1M, dd, J = 9.2, 6.4 Hz), 3.33 (1H, td, J =
8.2, 4.1 Hz), 3.78-3.87 (*H, m), 4.13 (2H, q,
J=58.0Hz), 471 (1H, g, J = 6.4 Hz), 6.50

), 7.04 (2H, t, J=B8.0Hz), 732 (1H. d, J =
7.8 Hz).

2.19 (3M, ), 2.31 (34, 5), 2.32-2.45 (5H, m),

2.82 (1H, ad, J = 12.4, 5.5 Hz), 2.80 (1H, dd,

{1H, d, J = 3.2 Hz), 6.82 (1H, s), 5.95 {1H, br




ioe

THNMR {CDCly) 8 1.38 (3H, d, J = 6.3 Ha),
1.52-1.67 (2H, m), 1.71-1.96 (5H, m), 1.98-

| 2.09 (1H, m), 2.24 (3H, 5), 2.30 (3H, 5},

1.71-1.96 (1H, m), 2.20-2.34 (1H, m), 267
{2H, ¢d, J = 11.7, 8.7 Hz}, 2.87 [1H, t, J =
11.7 Hz), 2.93-3.03 (1H, m}, 3.11-3.21 (1H,
my, 3.26-3.42 (4H, m},-3.80-3.91 (1K, m),
434 (1H, m), 4.75 (1H, g, J = 6.3 Hz), 6.89
(1H,d, J=55Hz), 8.93 (2H, d, J = 8.2 Hz),
7.03(TH, d, J=38H), 7.1 (1H, 1, J=786
Hzy, 7.24 (1H, d, J = 4.6 Hz).

TH-NMR (CDChy 8. 1.27 (31, t, J = 7.1 Hz),
1.41(3H, d, J = 8.4 Hz), 1.63-1.74 (3H, m),
2.23 (3H, s), 2.32-2.46 (4H, m), 2.50 (2H, d,
J =59 Hz), 2.56 (2H, ¢, J = 6.9 Hz), 2.54-
273 (1H, m), 2.81 (1H, &d, J = 12.4, 5.0 Hz),
2.88 {1H, dd, J = 13.5, 3.4 Hz), 2.89-3.08
(1M, m), 3.22-3.28 {1+, m), 3.30-3.42 (1H,
mi, 3.78-3.87 (1H, m), 4.15 (2H, g, J = 7.1
Hz), 4.7% {1H, g, J = 6.4 Hz), 6.07 (1H, dt, J
=158, 7.6 Hz), 6.72 (1H, d, J = 15.6 Hz),
6.79 (1H, brs), 8.82 (1H, 5), 6.94 (1H, t, J =
8.3 Hz), 7.06 (2H. dd, J = 15.6, 8.3 Hz), 7.35
(1H,t. J = 7.1 Hz).

H-NMR (CDCh) 8: 1.26 (3H, 1, J= 7.1 Hz),
1.42 (3H, d, S =6.4 Hz), 1.60-1.76 (BH, m},
2.23(3H,5),2.353H. dd, J=7.3, 6.0 Mz},
2.39-2.45 (2H, m}, 2.64 (2H, t, J= 7.8 Hz),
2.67-2.74 (1H, m), 2.81 {1H. dd, J= 118,50
Hz), 2.89 (1t dd, J = 13.1, 3.6 Hz), 3.02-
3.04 (1H, m}, 3.25 (1M, dd, J = 7.1, 3.6 Hz},
3.32 (1H, td, J = 7.1, 2.5 Hz), 3.80-3.88 (1H,
m), 413 (2H, . J=71Hz), 470 (1H, g,.d=
6.4 Hz), 6.80 (1H, d, J = 1.4 Hz), 6.82 (14,
s), 6.85 (1H, 5), .92 {11, ¢, J = 8.3 Hz), 7.05
(1H, t, J=7.8 Hz}, 7.38 (1H, dd, 1 = 6.6, 3.3
Hz}.

| mj, 2.37-2.51 {2H, m), 2.62-2.77 (2H, m),

"H-NMR (CDClg} 8 1.37 (3H, d, J = 6.4 Hz), |
1.58-1.67 (2H, m}, 1.68-1.87 (5H, m}, 2.01-
2.13 (1H, m), 2.24 (3H, §), 2.26-2.31 (1H,

2.80 (1H, dd, J = 13.8, 10.5 Hz), 3.00-3.07
(1M, m), 3.19-3.27 (1H, m), 3.289-3.42 {4H,
m), 3.89 (1H, dt, J = 13.3, 5.0 Hz}, 4.34.4.39
(1H, m), 4.74 (1H, g, J = 8.4 Hz), 6.82 (1H,
dd, J= 8.6, 2.3 Hz}, 6.87-6.92 (3H, m), 7. 11
(1H, t, J = 8.4 Mz}, 7.31 (1H, dd, J=8.7, 6.0
kzy,

53(53¢) /@/
F
OH
COH
54{54a) /@/
: F
P OH
] l
CO,EL
54{545) /@/
F
OH
F
COEt
[0131]
[Table 79]
| 54(54c) : /@/
F
SR Y,
F = OH -
‘ CQ4H
55(55a) /@\/
7 F

COLEt

T
| |

|

|

|

TH-NMR (CDCL) 8; 1.26 (3H, { J= 7.1 Hz),
1.40 (3H, d, J = 6.4 Hz), 1.63-1.75 (3H, m),
2.23 (3H, §), 2.32-2.57 (8H, m), 2.65-2.75
(1H, m), 2.82 (1H, dd, J = 12.4, 6.0 Hz), 2.89
(1H, dd, J = 13,3, 3,7 Hz), 3.00-3.08 (1H, m),
3.28 (1H, dd, J = 0.6, 6.0 Hz), 3.38 (1H, dt, J
=17.9, 6.3 Hz), 3.75-3.90 (1H, m}, 4.14 (2H,
g, J = 7.4 Hz), 4.72 (1H, g, L = 6.4 Hz), 5.99
(1H, dt, J= 158, 6.5 Hz), 6.83 (1H, d, J =
15.6 Hz), 6,80 (1H, d, J = 4.6 Hz), 6.83 (1H,
8), 6.85-6.85 (1H, m), 7.05 {iH, }, J = 6.0
Hz), 7.11 (1H, dd, J = 10.%, 2.8 Hz), 7.34 |
(1H, dd, J = 8.5, 5.7 Hz). E
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55{55h}

TH-NMR (CDCLY & 1.25 (34, 1, J = 7.2 M),
1.41 (34, d, J = 8.4 Mz), 1.54-1.76 (8H, m),
2.23 (3H, 5), 2.34 (2H, 1, J = 7.3 Hz), 2.37-
2.47 (3K, m), 2.60 (2K, 1, J = 7.5 Hz), 2.65-
2.75 (1H, m}, 2.82 (1H, dd, J = 12.4, 8.5 Hiz),
2.96 (1H, ad, J = 13.3, 4.1 Hz), 2.86-3.16
(1H, m), 3.28 (1H, dd, J = .4, 8.6 Hz), 3.35
(1H, dd, J = 8.4, 4.1 Hz), 3.81-3.89 {1H, m),
A12(2H 0, J =72 H2), 470 (1H, q, J= 5.4
Hz), 6.80 (1H, d, J = 4.6 Hz), 6.83 (1H, s),
6.88 (1H, td, J = 8.3, 2.8 Hz), 7.02-7.11 (2H,
My, 7,14 (1K, dd, J = 10.1, 2.8 Hz).

5E{Ebe)

COH

"H-NMR (CDCl) 6: 1.36 (2H, ¢, 4 = 6.4 Hz),
1.48-1.65 (2H, m), 1.66-1.87 (5H, m), 1.99-
2.00 (1H, m), 2.24 (3H, s), 2.28 (1H, dd, J =
6.4, 3.2 Hz}, 2.35-2,51 (2H, m}, 2.60-2.67
(1, m), 2.7 (1H, dd, J = 12.8, 8.7 Hz), 2.87
{(1H, dd, J = 12.8, 10.1 Hz), 2.54-3.03 (1H,
m), 3.14-3.24 (1H, m), 3.30-3.42 (4H, m),
3.81-3.90 (1H, m), 4.31-4.36 (1M, m}, 4.74
(1H, a, J = 6.4 Hz), 6.86 (1H,td, J = 8.4,2.9
Hz), 8.91 {(2H, d, J = 8.2 Hz), 7.04-7.08 (2H,
m), 7.11 (1H, t, J = 8.0 Hz),

56{56a)

TH-NMR (CDCh) 8 1.26 (3H, &, J= 7.1 Hz),
1.42 (3H, ¢, J = 6.4 Hz), 1.62-1.74 (3H, m),
2.22 (3H, s3, 2.33 (3H, 8), 2.34-2.50 (7H, m},
2.53 (1H, 1, J = 6.6 Hz), 2.56-2.73 (1H, m),
2.82 (1H, ¢d, J = 12.8, 5.7 Hz), 2.90 (14, dd,
J = 12.6, 3.9 Hz), 2.99-3.07 (1H, m), 3.27
(1H, dd, J = 8.2, 6.4 Hz), 3.3 (1H, dd, J =
9.6, 4.1 Hz), 3.78-3.89 (1H, m), 4.13 (2H, g,
J=7.1Hz), 472 (1H, g, J = 6.4 Hz), 6.00
(1H, dt J = 154, 6.5 My, .72 (1H, d, J =
15.4 Hz), 6.80 {1H, ¢, J = 3.2 Hz), 6.82 (1H,
8), 7.00-7.08 (2H, m), 7.18 (1H, s}, 7.28 {1H,
d, J=B.3 Hz).

[0132]
[Table 80]

56(56D0)

CO,E

TH-NMR (CDCl} & 1.25 (3H, t, J = 7.1 Hz), 1.43
(3H, ¢, d = B.4 Hz), 1.54-1.78 (8H, m), 2.07 (3, 8),
223 (3H, 5), 2.28-2.49 (5H, m), 2.62 (2H { J=73
Hz), 2.66-2.74 (1K, m), 2.78-2.97 (2H, m), 2.99-
3.10 ¢1H, m), 3.23-3.31 (1H, m), 3.33-3.41 {1H, m),
3.80-3.81 (1H, m), 4.13 (2H, q, J = 7.1 Hz}, 4.73
(1H, g, J = 8.4 Hz), 5.78-6.86 (2H, m), 6.98-7.10
(3K, m), 7.27 (1H, d, J = 8.3 Hz).

55(55c)

COH

"H-NMR (CDCh) 8: 1.38 (1H, d, J = 8.3 Hz}, 1.49-
1.92 (8H, m), 2.20-2.28 (1H, m), 2.23 (3H, 8), 2.31
(3H, s}, 2.33-2.40 (15, m), 2.43-2.52 {1H. m), 2.57
(1H, dd, J = 12.6, 8.0 Hz), 2.61-2.69 (1H, m}, 2.74
(1H, dd, J = 12.6, 108 Hz), 2.75-2.87 ("H, m),
2.97-3.10 (1H. m}, 3.21-3.42 (3H, m}, 3.37 {TH, 1, J
= 8.9 Mz, 3.72 (1H, br s}, 4.24-4.29 {(1H, br m),
4.75 (1H, g, J = 6.3 Hz), 6.88 (2H, d, J = 8.2 Hz),
£.95 (2H, dd, J = 12.0, 5.0 Hz}, 7.06-7.13 {1H, m).
7.16 (1H, s).
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57(57a)

CO,Et

TH-NMR (CDCla) 8: 1.22 (34, 1, J = 7.1 Hz), 1.36
1,47 (1H, m), 1.42 (3H, d, J = 6.4 Hz), 1.63-1.73
(3H, m). 2.21 {3H, d, J = 6.9 Hz), 2.30 {3H, s), 2.36-
2.40 (4H, m}, 2.63-2.72 (1H, m), 2.77-2.85 (1H, m),
2.87-2.93 {(1H, m), 3.00 (2H, &, J = 7.3 Hz), 3,01-
3.08 {1H, my, 3.18-3.26 (1H, m), 3.30-3.35 (1H, m),
3.38-3.44 (1H, m), 3.76-3.87 (1H, m), 4.11 (2H, g, J
= 7.1 Hz), 4.73 (1H, q, J = 8.4 Hz), 5.33-5.41 (1H,
my, 5.60-5.68 {1H, M), 6.80 (1K, 4, J = 3.2 Hz),
6.52 {1H, s}, 7.00-7.13 (2H, m). 7.13-7.20 (1H, m),
7.32 (1H, &, J = 7.3 Hz).

57(57D)

TH-NMR (CDCh) & 1.26 (3H, t, J= 7.1 Hz), 1.44
(3H. d, J = 6.3 Hz}, 1.47-1.81 (4H, m), 1.63-1.71
(3H, m), 1.74-1.82 {2H, m), 2.23 (34, 5), 2.32 (34,

s}, 2.37-2.42 (4H, m}, 2.54-2.72 (3H, m}, 2.82 {1H,

dd, J = 12.4, 5.0 Hz}, 2.90 (14, dd, J = 13.3, 4.1
Hz). 3.00-3.07 (1H, m), 3.25 (1H. dd, J = 8.0, 6.6
Fiz), 3.34 (1M, dd, J = 9.4, 3.0 Hz), 3.80-3.88 (1H,
m), 443 (2H, q, = 7.1 Hz}, 474 (1H, g, J= 6.3
Hz), 6.80 {1H, d, J = 3.7 Hz), 6.82 (1H, ), 7.01~
708 (2H. ), 714 (1H, t, J = 7.3 Hz), 7.30 (1H, d. J
= 7.8 Hz),

I"57(57¢)

COH

TH-NMR (CDO%) & 1.38 (3H, d, J = 6.4 Hz), .43
1,64 (21, m), 1.75-1 .87 (2H, m}, 1.88-2.02 {3H, m),
2.12-2.21 (1H, m}, 2.24 {3H, s}, 2.26-2.35 (1H, m),

¢ 2.31 (3H, 8), 2.41-2.65 (3H, m), 2.82 {1H, dd, J =

12.8, 9.6 Hz), 3.03 (1H, dd, ¢ = 12.6, 8.9 Hz), 3.18-
3.25 (1K, m), 3.27-3.51 (4H, m), 3.55 (1M, d, J =
13.3 Hz), 3.96-4.07 (1K, m), 4.45-4.52 (1H, m),
478 (1H, g, d=6.4 Hz), .32 (2H, 1. J = 8.3 Hz),
7.05(1H, d,J = 7.3 Hz), 7.12 {2H, g, J = 7.6 Hz),
7.24 (1H, d, Jd = 7.8 Hz).

[0133]

[Table 81]

58{56a)

"H-NMR (CDCly) 8: 1.26 (34, 1, J = 7.1 Hz),
1.40-1.49 (1H, m), 1.42 (3H, d, J = 6.4 Hz),
1.63-1.72 (3H, m), 2.23 (3H, §), 2.33-2.45 (3H,
m}, 2.49-2.53 (1H, m), 2.50 (1H, dd, J = 13.3,
6.4 Hz), 2.65-2.72 (1H, m}, 2.76-2.85 (1K, m),
2.87-2.52 (1H, m), 3.00-3.07 (2H. m), 3.25 {1H,
td, J = .5, 5.0 Hz), 3.32-3.37 {(1H, m), 3.43-3.46
(1H, m), 3.80-3.86 (1H, m), 411 (2H, g, J= 7.1
Mzi, 4.72 (1H, g, J = 6.4 Hz), 5.46-5.53 (1H, m),
5.64-5.71 (1M: m}, 6.80 (1H, &), 6.82 (1H, s),
£.94-6.98 (1H, m). 7.05 (1H. t, J = 7.8 Hz), 7.22-
7.25 (2H, m).

58/58h)

TH-NMR (CDClL) 6: 1.25 (3H, £, J = 7.2 Hz),
1.40-1.47 (1H, m), 1.44 (34, d, J = 6.4 Hz),
1.54-1.61 (2H, m), 1.64-1.77 (8H, m), 2.23 (3H,
§), 2.32-2 45 (5H, ), 2.56-2.76 (3H, m), 2.582
(1H, dd, J = 12 4, 5.5 Hz), 2.80 (1H, dd, J =
12.3, 4,1 Hz), 3.01-3.08 (1H, m), 3.26 (1H, dd, J
=0.2, 8.8 Hz), 3.34 (1H, dd, J = 8.2, 3.9 M),
3.81-3.87 (1H, m), 4.12 (2H, q, J = 7.2 Hz}, 4.71
(1H, q. 4 = 6.4 Hz), 6.80 (1H, & J = 2.3 Hz),
8,82 {1H, s). 6.83 (1H. t, J = 8.9 Hz), 7.05 {(1H, ¢,
J=7.8 He), 7.17-7.24 (2H, m).
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HNMR (CDCly &: 1.38 (3H, d. J = 6.4 Hz),
1.46-1.58 (1H, m), 1.61-1.96 (8H, m), 2.02-2.12
(1H, m), 2.23 (3H, s), 2.27-2.32 (1H, m), 2.36-
248 (2H, m}, 2.74-2.85 (2H, m), 2.93 (1H, dd, J
=131 10.3 Hz), 3.03-3.09 (1H, m}, 3.22-3 28
{(1H. m), 3.32-3.46 (4M, m), 3.88-3.96 {1H, m),
4.37-4.44 (1H, m), 4.76 (1H, q, J = 6.4 Hz),
6.89-6.95 (3H, m), 7.10-7.20 (3H, m).

THNMR (ChGT) & 1.35 (3H, t, J = 7.1 Hz), 1.47
(3, d, J = 6.4 Hz), 1.85-1.73 (3H, m}, 2.23 (34,
8, 2.33-2.48 (3H, m), 2.67-2.74 (1H, m), 2.82-
2.91 (2H, m), 2.99-3.03 (1M, m}, 3.05-3.11 (1H, |
my, 3.37 (2K, d, J = 3.7 Hz), 3.84-3.90 (1H, m),
429 (2H,q. J=7.1Hz}, 4.87 (1H, q, J =64
Hz), 538 (1H, d, J = 15.1 Hz), 6.8C (1H, d, J =
5.6 Hz), 6.82 (18, 83, 7.05 (1H, t, J = 7.3 Hz),
7.55(1H, 6. J=7.8 Hz), 7.84 (1H, ¢, J = 8.3
Hz}, 7.76 (1H, 5), 8,06 (1H, &, J = 15.1 Hz).

TH-NMR (CDCla) & 1.25 (3H, £, J = 7.2 Hz), 1.46
(3H, d, J = 6.4 H2), 1.65-1.72 (3H, m), 2.22 (3H, |
&), 2.32-2.46 (3H, m), 2.62 (2H, t, J = 7.8 Hz),
287-2.73 (1H, m), 2.84 {1H, dd, J = 12.8, 5.5
Hz), 2.89 (1H, dd, J = 12.8, 4.1 Hz), 2.98-3.04 |
(3H, m), 3.08-3.18 (1M, m), 3.33 (2H, d, = 5.5
Hz), 3.83-3.88 (1H, m), 4.13 (2H, g, J = 7.2 Hz),
4.80 (1H, g J=6.4 Hz), 6.79 {1H,d, J= 5.5
Hz), 6.82 (1H, 5), 7.05 {14, £, J = B.0 bz}, 7.28
(1H, d. J = 8.3 Hz), 7.46 {1H, d, J = 8.3 Hz),
7.71 {1H, s).

THNMR (CECI) & 1.38 (3H, d, 4 = 6.4 Ha),
1.79-2.67 (4H, m), 2.24 (3H. 5}, 2.54.2.70
(2H, m), 2.85-3.00 {3H, m}, 3.03-3.13 (2H,
m), 3.28-3.41 (4H, m), 3.45-3.49 (1H, m),
3.77-3.83 (1H, m), 4.32-4.37 (1H, m), 4.99
(1H, q, J = 6.4 Hz), .91 (2H, t, J = 7.6 Hz),
742 (iH,t, J= 80 Hz), 7.33 (1H, 4, 4 = 8.3
I Hz), 7.44 (1H, d, J = 8.3 Hz), 7.58 (1M, s).

"H-NMR {CDCls) 5: 1.26 {31, t, J = 7.1 Hz),
143 (3H, d, J = 8.4 Hz), 1.65-1.72 (3, m),
2.23 (3H, ), 2.82-2.52 (7H, m), 2.58 (1H, 1, J |
= 7.1 Hzy, 2.66-2.73 {1H, m}, 2.83 (1H, &d. J
=128 6.0 Hz), 2.88 (1H, dd, J = 12.8, 4.4
Hz}, 2.99-3.03 (1H, m), 3.28-3.37 (2M, m}, |
3.84-3.90 (1H, m), 4.16 (2M, g, J = 7.1 Ha),
477 (1H, g, J = 6.4 Hz), 6.15 {1H, dt, J =
15.6, 7.8 Hz), 6.73 (1H, d, J = 15.6 Hz), 6.79
(1H, d, J = 5.0 Hz}, 6.82 {1H, 5}, 7.05 (1H, 1,
J = 7.8 Hz), 7.47 (2H, m), .67 (1H, m ).
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Pl ™0 N F
@ D
! .
CO,H .
680(60a} /'@/
FiC F
L0
\E:\H\ OH
§
\COZEt
) i /@/
F?’C\/\}/LO/Y\N ! F
\COQE‘{

"HNMR (CDCls) 8: 1.25 (3K, 1, J = 7.1 Hz),
1.44 (3H, d, J = 6.4 Hz}, 1.59-1.77 {BM, m},
2.22 (3H, 8), 2.32-2.46 (4H, m), 289 (3H, t J
= 7.8 Hz), 2.84 (1H, dd, 4= 12.8, 6.0 Kz},
2.89 (1H, ad, J = 13.3, 4.6 Hz}, 2.98-3.02
(TH, m), 3.07-3.18 (1M, m}, 3.30 (M, d, J =
5.5 Hz), 3.83-3.88 (11, m), 413 (2H g, J=
7.4 Hzy, 4.77 (1H, g, J = 8.4 Hz), 8.80 {1H,
=5.0Hz), 6.82 (1H, 8}, 7.05 (1H, t, J =
z}, 7.25 (1H, d, J = 8.3 Hz}, 7.44 (1H,
7.3Hz), 7.71 (1M, s}

d . J
7.8
d Jd

Ly




B0(B0c)

TH-NMR (CDChL) & 1.40 (3H, d, J = 6.4 Hz),
1.54-1.68 (2H, m), 1.69-2.03{6H, m}, 2.21%-
2.30 (1H, m), 2.24 (3M, s), 2.36-2.43 (1K,
m), 2.82-2 58 (1H, m), 2.63 (1H, dd, J =
12.8, 8.3 Hz}, 2.72-2.77 (1H, m}, 2.82 (1H,
dd, J= 13.3, 10.1 Hz}, 2.88-2.54 {1H, m},
3.08-3.16 {(1H, m), 3.28-3.43 (4H, m}, 3.75-
3.81 (1H, m), 4.28-4.34 (1H, m), 4.82 (1H, g,
J=64Hz) 688 (1H, ), 891 (1H, ¢, J=28
Hz), 711 (1H, £, J =78 Hz), 7.23 (1H, d, J =
8.3 Hz), 7.43 (1H, d, J = 7.3 Hz), 7.63 (1H,
s).

EiBia)

TH-NMR (CDCly) 8 0.92 (3H, 1, J = 7.1 Hz),
1.34 (3H, 1, J = 7.1 Hz), 1.43-1.51 (2H, m},
1.54.1.81 (2H, m), 1.62-1.82 (4H, m), 2.22
(3H, 5), 2.32-2.50 (3H, m), 2.66-2.71 (1M,
mi, 2.83 (1K, dd, J = 12.4, 8.0 Hz), 2.85 (1H,
dd, J = 13.3, 4.1 Hz), 3.01-3.08 (1H, m),
3.27 (16, dd, J = 9.4, 6.6 Hz), 3.40 (14, dd,
=04, 3.4 H), 3.83-5.88 (1H, m), 4.27 (2H,
g, J = 7.1 Hz), 4.67 (1H, gd, 4 = 7.1, 4.8 Hz),
6.28 (1H, d, 4= 16.0 Hz), 6.80 {1H, d, J =
5.0 Hz), 8,82 {1H, §), 6.98 {1H, td, J = 8.7,
2.8 Hz), 7.05 (1H, 1, J = 8.0 Hz), 7.17 {1H,
dd, J = 9.6, 2.3 Hz), 7.55 (1H, dd, J = 8.7,
5.5 Hz}, 8.01 (1H. d, J = 16.0 Hz).

TH-NMR [CDCly) & 0.93 (3H, 4, J = 6.4 Hz),
1.24 (34, ¢, J = 7.1 Hz), 1.35-1.59 (3H, m),
1.64-1.76 (4H, m), 2.22 (3H, 5), 2.32:2.47
(BH, m), 2,57 (2H, dd, J = 8.4, 7.1 Hz), 2.85-
2.72 (1H. m}, 2.82 (1H, dd, J = 12.4, 5.5 Hz),
2.88 (1H, d, J = 3.7 Hz), 2.90-2.95 (2H, m),
3.01-3.06 (2H, m), 3.23 (1H, dt, J= 8.4, 37
Hz), 3.37 (1M, dd, J = 0.8, 4.1 Hz), 3.82-3.88
(1H, my, 4.13 {2H, g, J = 7.1 Hz), 4.56 (1H,
m), 6.80 (1H, d, J = 5.5 Hz), 6.82 (1H, s),
6.86-5.91 (1H, m), 7.05 (1H. £, J = 8.0 Hz),
7.08-7.13 (1H, m), 7.28 (1H, t, J = 8.0 Hz).

[81B10)

TH-NMR (CDCiy) & 0.91 (3H. £, J = 7.1 Hz),
1.20-1.35 (1H, m), 1.44-1.53 (2H, m), 1.65-
2.01 (5H, m), 2.24 (3H, s}, 2.48-2.56 (1H,
m), 2.59-2.66 (1H, m), 2.76 (2H, dd, J =
12.8, 8.3 Hz), 2.85-2.96 (2H, m), 3.01-3.09
(1H, M), 3.17-3.24 (1H, m), 3.30-3.42 {4H,
m), 3.64-3.70 (1H, my, 4.18-4.23 (1H, br m),
4.81-4.84 (1H, br m), 6.85-6.91 {3H, m), 7.02
(iH, dd, J=10.3, 3.0 Hz), 7.11 (1H, t. J =
8.5 Hz), 7.18 (1H, dd, J = 8.5, 5.7 Bz).

G2ib2a)

TH-NMR (CDCL) & 0.80 (3H, t, L = 7.3 Hz),
1,35 (3H, t, J = 7.1 Hz), 1.44-1.58 (3H, m),
1.65-%.81 (4H, m), 2.22 (3H, 5), 2.31-2.45
(3H, m), 2.33 {3H, 8}, 2.62-2.60 (1H, m), -
2.8% (1H. dd, J = 12.4, 6.0 Hz), 2.88 {11, dd,
J=13.1, 3.5 Hz), 2.98-3.05 (2H, m), 3.19
(1H, ad, J= 9.4, 6.6 Hz), 3.35 (1H, dd, J =
9.4, 4.1 Hz), 3.78-3.84 (1M, m), 4.28 (2H, g,
J=7.3 M), 455 (1H, dd, J = 8.3, 4.1 Hz),
5.97 (1H, €, J = 16.5 Hz), 6.78 (1H, d, J =
4.6 Hz), 6.81 (1H, s}, 7.04 (1H, £, J = 8.0
Hz), 714 (1H,d, d = 7.3 Hz), 7.26 (1H, 4, J =
8.0 Hz), 7.33 {1+, d, J = 7.3 Hz), 7.86 (1H,
d, J = 16.5 Hz).




B2{B20}

TH-NMR (CDCL) & 0.93 (3H, t, J = 7.1 Hz),
1,28 (3M, t, J = 7.3 Hz), 1.35-1.48 (2H, m),
1.50-1.61 (tH, m), 1.63-1.82 (dH, m}, 2.22
(3, 5}, 2.34 (3H, 5), 2.37-2.48 (5H, m),

| 2.83-2.70 (1H, m}, 2.82 (1H,dd, J = 12.6,

5.7 Hz), 2.80 (1H, dd, J = 13.3, 4.1 Hz),
2.94.3.06 (4H, m), 3.22 (1H, dd, J= 9.4 66
Hz), 3.36 (1H, dd, J = 0.4, 3.9 Mz}, 3.81-3.87
(1H, m), 4.18 (2H, . J = 7.1 Hz), 4.58 {1H,
dd, J=8.5, 2.4 Hz), 6.79 (1H, d,J = 4.1 Hz),
6.82 (1H, 5}, 7.02-7.08 (2M, m), 7.15 (1H, t, J
= 7.6 H2), 7.27 (1H. d, J = 7.5 Hz)

82650

TH-NMR (CDCly) & 0.92 (3H, t, 4 = 6.8 Hz),
1.31-1.40 (1H, m), 1.43-1.56 (2H, m), 1.53-
1.72 (1H, m}, 1.90-2.03 (4H, m}, 2.14-2.21
(1H, m), 2.24 (3H, 8}, 2.32 (3H, s), 2.45-2.56
(1H, m}, 2.61-2.88 {(1H, m), 2.91-3.06 (3H,
m), 3.06-3.24 (2H, br m), 3,29-3.35 (2H, m),
3.38-3.45 (2H, m), 3.52-3.58 (1H, m), 4.52-
457 (1H, m), 4.72 (1H, dd, J = 8.3, 3.2 Hz),
6.91 (2H, dd, J = 17.0, 8.2 Hz), 7.06-7.17
(4K, m)

10136}

[Table 84]

83(63a)

i
|
|
|

TH-NMR (GDCH) 81 0,82 (3H, £, J = 7.3 Ha),
1.31-1.40 (41, m), 1.34 (3H, £, J= 7.1 Hz},
1.42-1.52 (1K, m}, 1.54-1.75 (6M, m), 1.75-
1.84 (iH, m)y, 2.22 (3K, s}, 2.32-2.48 (3H,
m, 2.65-2.71 (1H, m), 283 {1H,dd, J =
12.6, 5.7 Hz), 2.89 (1H, dd, J = 13.3, 4.1
Hz), 3.01-3.05 (1H, m), 3.26 {1H, dd, J = 9.6,
64 Hz), 3.39 (1H, dd, J = 5.5, 4.1 Hz), 3.81-
387 (1H, m), 4.28 (2H, q, J=7.1 Hz), 466
(1H,dd, J= 8.0, 48 Hz}, 8,54 (1M, d, J =
16.5 Hz), 6.80 {1H, d, J = 3.2 Hz}, 6.82 (1R,
8}, 7.01-7087 (2H, m}, 7.25 (1H,d, J = 7.3
Mzy, 7.30-7.36 {1H, m), 7.86 (1H, d, J = 16.5
Hz).

63(63b)

RMR {CDCl) & 0.83 (
528(3HtJ 7.1
1.42-1.47 (AH, m), 1.
1.70 (2H, m), 1.75-1
§), 2.32-2.45 (3H, m),
Hz), 2.64-2.70 (1H, m),
125, 4.8 Hz), 2.89 (1H,
Hz), 2.94-3.08 {3H, m),
337 (1M, dd, J = 9.4,

L

4,

*
bt

3H, 8, J=7.1 Ha},
,32-1.41 (1
.60

Hz},
51-
8

"’!\Jr\)—tv
N tn

Nu

m), 4.14 (2H, g, J =
m), 678 {1H. ¢, J=
£.92-6.96 {1H, m), 7.0
7.47-7.22 (2K, mh.

B

§3(63c)

"H-NMR (CDCly) 3: 0.92 (3H, 1, J = 6.0 Hz),
1,31-1.38 (1H, m}, 1.46-1.54 (2H, m}, 1.65-
2.01 (5H, m}, 2.24 (3H, ), 2.55-2.81 {2H,
m), 2.868-2.72 (1H, m}, 2.80-2.89 (2H, m},
2.94-3.03 (2H, m), 3.07-3.13 (1H, m), 3.33
(2H, t. J = 15,6 Mz), 3.44-3.47 (2H, brmj},
3.56-3.63 (1H, brmy), 4.10-4.16 {1H, mj,
4.91-4.95 (1H, brm), 6.86 (2H,1, J = 8.8
Hz), 8.90-6.84 (1H, m), 710 (1H, t, J= 7.6
Hzy, 7.14-7.20 {ZH, m).

|
I




64(B4a)

"H-NMR (CDCh) 8: 0.80 (3H, §, J = 7.3 #z),
34 (3H. 4, J=7.1Hz), 1.38-1.51 (2H, m),
54-1.72 {6H, m), 1.78-1.85 (1H, m), 2.22

), 2.31-2.38 (1H, m), 2.35 (3H, 5}, 2.43

dd J=12.6, 7.1 Hz), 2.83-2.69 {1H, m),
2 (1H, dd, J—126 5.7 Hz}, 2.89 (1H, dd,
3.1, 3.8 Hz), 3.00-3.05 (1H, m), 3.25

, dd, J =8.6, 6.4 Hz), 3.37 (1H, dd, J =

Hz), 3.80-3.86 (1H, m), 4.26 {2H, g,

1 Hz), 4.63 (1H, dd, J = 7.8, 5.0 Hz),

2¢(1H, d, J=16.0Hz), 878 (1H. d, J=

3.2 Hz}, 6.81 (1H, s}, 7.04 (1, {, J =78
Hz}, 7.20 (1H,d, S =69 Hz), 7.31 (1H,d, J =

7.8 Hz), 7.37 (1H, 8}, 8.12 {1H, d, J=16.0
Hz).

1
1.
(3

4
v

64(64b) /& ; /@/

"H-NMR (CDClL) 5. 0.82 (3H, &, J = 6.9 Hz),
125(3H, 1, J = 7.1 Hz}, 1.31-1.47 {2H, m),
1.51-1.60 (2H, m), 1.62-1.72 (3H, m), 1.76-
1.84 (1H, m), 2.22 (3H, s), 2.30 (3H, s),
2.33-2.45 (3H, m), 2.55-2.80 (2H, m), 2.63-
2.69 (1H, m), 2.82 (1H, dd, J = 12.6, 5.7 Hz},
288 (1H, d, J = 4.1 Hz), 2.91-2.97 (2H, m),
3.01-3.06 (1H, m), 3.22 (1H, dd, J = 8.4, 6.6
Hz), 3.35 (1K, dd, J = 9.4, 3.7 Hz), 3.80-3.86
(TH, m), 4.14 (24, q, J = 7.1 Hz), 4.55 (1H,
dd, J = 8.0, 3.8 Hz), 6,79 (1H, d, J = 4.1 Ha),
6.81 (1H, 8, B.97 {1H, s), 7.05 (2H, 4, J =
8.3 Hz). 7.28 (1H, d, J = 8.3 Hz).

(0137]

{Table 85}

Ga(G4c)

COzH

"H-NMR {CDCls) 8: D.88 (3K, 1, J = 7.1 Hz},
1.22-1.37 {1H, m}, 1.40-1.55 {2H, m), 1.B3-
1.93 (BH, m), 2.23 (3H, s}, 2.28 (3H, s},
2.48-2.62 (444, m}, 2.68-2.84 (ZH, m), 2.95-
304 (2H, m), 3.18-3.28 (2H, m), 3.36-3.47
(2H, mj}, 3.93-4.15 (2H, m}, 4.72-4.84 (1H,
m}, 6.83-6.88 (2H, m), 7.01 (1H,d, J=7.8
Hz), 7.03-7.10 {2M, m), 7.24 (1H,d, J=7.8
Hzb.

55{65a) /@
/Y\

TH-NMR (CDCls) 8: 0.92 (3H, £, J=7.1 Hz),
1.34 (3H, t, J = 7.1 Hz), 1.39-1.53 (3H, m),
1.54-1.73 {4H, m), 1.75-1.84 (1H, m), 2.23
{(3H, 5), 2.31-2.41 {2H, m}, 2.44 (1M, dd, J =
12.8, 7.1 Hz}, 2.63-2.60 (1H, m), 2.83 (1H,
dd, J=122 53 Hz), 2.0 (1H, dd, J = 13.3,
3.7 Hz), 3.07-3.06 (1H, m}, 3.22-3.27 (1H,
my, 3.38 (1H, dd, J = 8.2, 2.8 Hz), 3.80-3.85
(4H. m), 3.88 (3H, 5), 4.27 (2H, 4, = 7.1
Hz), 480 (1H, dd, J = 7.6, 4.4 Hz), 6.59 (1H,
d, J=16.0Hz), 6.80 (1H, d, J = 4.1 Hz),
882 (1H. ), 6.85 (1H, d, J = 7.8 Hz), 7.04
{1H, t, J = 7.8 Hz), 7.10 (1H, &, J = 7.8 Hz},
7.33 (1H,t, J= 7.8 Mz}, 7.85 (1H, d, J = 16.0
Mz

G5(650) @/
/Y\

TH-NMR (CDCly 8: 0.82 (3H, t, J= 6.4 Hz),
1.27 (3M, 1, J = 6.9 Hz), 1.33-1.48 (2H, m),
4.50-1.80 (3H, m), 1.63-1.73 (3H, m), 1.75-
1.82 (1H, m), 2.23 {(3H, ), 2.31-2.45 (3,
m), 2.51 (2H, t, J = 8.0 Hz), 2.63-2.68 (1H,
m), 2.82 (1H, dd, J = t1.8, 5.0 Hz), 2.88-2.96
{2H, m), 3.00-3.07 (2H, m), 3.23 (1H, ¢ J =
7.8 Hz), 3.37 {1H, dd, J =82, 2.3 Hz), 3.82
(3H, 8, 4.15 (2H, g, J = .5 Hz), 4.58-4 62
(1H, m), B,76-6.82 {3H, m), 7.01-7.07 (2H,
my, 7.21 (1M, 1, J = 7.6 Hz).




TH-NMR (CDCl) & 0.88 (3H, £ 4 = 7.1 Hz),
1.30-1.41 (1H, m), 1.43-1.54 (2H, m), 1.61-
1.88 (5H, m), 2.38-2.72 {4H, m), 2.84.3.03
(3H, m), 2.13-3.54 (4H, m), 3.78-3.84 (2H,
m), 4.28-4.45 (1H, m}, 4.85-4.98 (14, m),
6.74 (1H, d, J = 8.9 Hz), 5.83-6.85 (2H, br
My, 7.01 (1H, d, J = 8.3 Hz), 7.08-7.09 {1H,
broy, 7.18 (1H, £, J = 7.1 Ha).

TH-NMR (CDCl & 1.33 (3H, t, 4 = 7.1 Hz),
1.40-1.51 {1H, m), 1.42 (3H, t, J = 7.1 Hz),
1.45 (3H, d, 4 = 6.4 Hz3, 1.63-1.74 (3H, m),
2.22 (3H, ), 2.32-2.42 {2H, m), 2.45 (1H,
dd, J = 12.8, 7.3 Hz), 2.65-2.71 (1M, m),
2.83 (1M, dd, J = 12.4, 6.0 Hz), 2.90 {1H, dd,
J=13.3, 4.1 Hz), 3.01-3.06 {1H, m), 3.33
(1H, dd, J = 9.8, 6.4 Hz), 3.42 (1H, dd, } =
9.8, 4.1 Hz), 3.82-3.86 (14, m), 4.07 (2H. q.
J§=7.1Hz), 4.25 (2H, q. J = 7.1 Hz}, 4.84
(1H.a J=64 Hz) 6.25 (1H, d. J = 15.8 Hz),
6.79-6.83 (3H, m), 7.04 (1H, &, J = 2.8 Mz},
7.05 (1H, 1, J = 8.0 Hz), 7.53 (1H. d, J = 8.3
Hz), 8.02 (1H, d, J = 15.6 Hz).

[0138]

[Table B6&]

56(66Dh)

== 0ox

CO,Et

~_0 o : ::

TH-NMR (CDCh) 8: 1.24 (3%, t, J = 7.1 Hz),
139(3Hi =7.1 Hz), $.42-1.51 (1H, m),
1.44 (3H, d, J = 8.1 Hz), 1.63-1.75 (3H, m),
2.22 (3H, 5}, 2.32-2.46 (3H, m), 2.53-2.58
(2H, m}, 2.65-2.72 (1H, m), 2.82 (1R, dd, J =
12.6, 5.7 Hz}, 2.87-2.94 (3H, m}, 3.01-3.07
(1H, m), 3.29 {1H, dd, J = 9.4, 6.5 Hz}, 3.39
(1H, dd, J = 9.4, 3.9 Hz), 3.82-3.88 (1H, m),
401 (2H, ¢, J=7.1 H2), 413 (2H, q. J= 7.1
Hz), 4.72 (1H, g, J = 8.1 Hz), 5.74 {3H, ad, J
= 8.5, 2.8 Hz), 6.79-6.83 (2H, m), 6.69 (3H,
¢, J = 2.8 Hz), 7.05 (3H, £, J = 8.5 Hz}, 7.06
(3H, d, J = 8.5 Hz).

G6(66C)

HINMR [CDCls) 6 1.38 (3H, d, J = 6.2 Hz),
1.38 (3H, £, J = 7.0 Hz), 1.74-2.04 (4H, m),
2.23 (3H, 5}, 2.48-2.62 {2H, m), 2.77-2.91
(3H, m), 2.92-3,05 (2M, m}, 3.21-3.46 (5H,
m}, 3.68-2.76 (1M, brm), 2.99 (2H, g, J= 7.0
Hz}, 4.22-4.30 {1H, brm), 4.89 (1H, g, J =
6.2 Hz), 6.73 (1H, dd, J = 8.5, 2.8 Hz), 6.85-
8.9 (3H, m), 710(21—; t,J = 7.8 Hz), 7.12
(2M, ¢, J = 8.5 Hz).

§7i67a)

THNMR {CDCly) & .26 (3H, 1, J= 7.1 Hz),
1.40 (3H,t, 4 = 7.1 Hz), 1.41 (3K, d, J=6.7
Hz), 1.42-1.48 (16, m), 1.81-1.75 (3H, m),
2.22 (3H, 8), 2.31-2.56 (7TH, m), 2.64-2.72
(1H, m), 2.82 (1H, dd, J = 124, 6.0 Hz), 2,90
{ﬁ-i, dd, J=12.3, 3.7 Hz}, 3.01-3.07 (1M, m),
3.27 (1M, dd, J = 9.7, 8.8 Hz), 3.41 (1H, &d,

i J =87 3.7Hz), 3.81-3.80 (1H, m), 4.03 (2H,

g, J=7.4Hz), 414 (2H, q, § = 7.1 Hz), 472
(1H, g, J = 6.7 Hz), 5.94 (1H, d, J = 154,
6.5 Hz), 6.64 (1H, d, J = 15.4 Hz), 6.75 (1H,
dd, J = 8.6, 2.6 Hz), 6.78-6.83 (2H, m), 5.94
MH, ¢, J= 2.6 Hz), 7.04 (1#, 1, J = 7.6 Hz),
7.31 (1H, d, J = 8.6 Hz).

H
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E7(670)

H-NMR (CDCl) & 1.25 (4,
138 (0H, t J= ?1Hz)142( J
Hzy, 1.43-1.51 (1H, m), 1.51-1. 62 {3H, m),
1.62-1.75 {4H, m}, 2.17-2.25 (1H, m

(3H, ), 2.30-2.48 (4H, m), 2.54-2.60 {2H,
m), 2.65-2.73 (1H, m), 283 {14, dd, J =
12.4, 5.5 Hz), 2.890 (1H, dd, J=13.1, 3.8
Mz}, 3.00-3.07 (1H, m), 3.26 {1H, dd, 4 = 8.4,
6.8 Hz), 3.37 (1H, dd, J = 9.4, 3.8 Hz), 3.82-
3.87 (1H, m), 4.0t (2H, q, J=7.1 Hz), 4.12
(2H, q, J = 7.1 Hz}, 4.69 (1H, g, J = 6.4 Hz},
673 {1H, dd, J = 8.3, 2.B Hz}, 8.78-5.83 (2H,
m), 6.98 (1H, d, J = 2.8 Hz}, 7.01-7.07 (2H,
mj.

67(67c)

"H-NMR {(CDCh) & 1.38 (3H, d, J = 6.1 Hz),
140 (3H, t, J = 7.0 Hz), 1.45-2.05 (8H, m),
2.20-2.28 (1H, m). 2.24 (3H, 8}, 2.35-2.48
(2H, m), 2.56 {1H, dd, 4 = 12.5, 8.0 Hz),
2.56-2.68 {1H, m), 2.75 (1H, dd, J = 13.3,
10.1 Hz), 2.79-2.87 (1H, m), 2.98-3.06 (1H,
m), 3.25 (1H, dd, J = 13.3, 4.1 Hz), 3.32 {1H,
dd, J = 12.6, 3.0 Hz), 3,35-3.43 (2H, m),
3.72-3.78 (1H, m), 4.01 (2H, q, J = 7.0 Hz),
423430 (1H, m), 474 (1H. g, J = 6.1 Hz),
8.72 (1H, dd, J = 8.3, 2.8 Hz), 6.87-5.91 (2,
m), 5,93 (1H, ¢, J= 2.8 Hz), 7.02 (1H, d, J =
8.3 Hz), 7.10 (1H, 1, J = 7.8 Hz).

[0139]

[Takle 87)

G6{E8a)

TH-NMR (CDCly} &; 1.26 (3H, £, J = 7.1 Hz),
132 (6H,d, J= 6.0 Hz}, 1.41{3H, d, J=6.3
Hz), 1.42-1.48 (1H, m), 1.61-1.74 (3H, m),
2.22 (3H, s}, 2.31-2.56 (7H, m), 2.64-2.7"
(1H. m), 2.82 (1H. dd, J = 12.5, 5.7 Hz), 2.89
(1H, dd, J = 13.3, 3.7 Hz), 3.01-3.97 {1H, m},
3.27 (tH, dd, J = §.6, 6.4 Hz}, 3.42 1H, cd,
J = 8.4, 3.9 Hz), 3.80-3.80 (1H, m), 4.14 (2H,
g, J = 7.1 Hz), 4.50-4.58 (1H, m), 4.71 (1H,
G, J=6.3Hz), 504 (TH, dt, J = 155, 6.4
Hzy, 6.64 (1H. d, J = 15.6 Mz}, 6.74 {1H, dd,
J=84,26Hz), 6.78-6.83 (2H, m}, 6.83 (1H,
d, J=28Hz),7.04 (1H, t J = 8.3 Hz), 7.30
(14,4, J = 8.4 Hz).

£8{68b}

THWNMR (CDCh) & 1.25 (3H, £, 4 = 7.2 Hz),
132 (BH, d, J= 6.4 Hz), 1.42 (3H, d, = 6.3
Mz), 1.44-1.50 (1H, m), 1.52-1.63 (3H, m),
183175 (aH, ™), 2.17-2.25 (1K, m), 2.22
(3H, s), 2.31-2.46 (4H, m), 2.54-2.50 (2H,
m), 2.54-2.72 (1H, m), 2.83 (1H, dd, J =
12,8, 5.7 Hz), 2.50 (1H, dd, J = 13.3, 4.1
Hz), 3.00-5.07 (1H, m), 3.25 (14, dd, J = 8.5,
6.5 Hz), 3.37 (1K, dd, J = 8.4, 3.9 Hz), 3.52-
3.88 (1H, m), £.12 (2H, g, J = 7.2 Hz), 4.47-

| 457 (1H, m}, 4.88 {(1H, q, J = 8.3 Hz), 5.72

(1H, dd, J = 8.3, 2.5 Hz), §.78-6.83 (2H, m),
6.87 (1H, d, J = 2.5 Hz), 7.01-7.06 (2H, m).

|

68(68c)

TH-NMR (CDCL) 6: 1.31 (3H, s), 1.32 (3H,
s), 1.38 (30, d, J = 6.3 Mz), 4.47-2.00 (8H,
m), 2.21-2.27 (1H, m), 2.24 (3H, s), 2.35-
2.47 (2H, m}, 2.53-2.66 (2H, m), 2.72-2.86
(2H, m}, 2.95-3.06 (1H, m), 3.25 (1H, dd, i =
13.3, 4.1 Mz), 3.32 (1H. dd, J = 12.8, 3.0
Hz), 3.35-3.43 (2H, m), 3.72-3.78 (1, m),
423430 (1H, m), 4.47-4.56 (1H, m), 4.74
(1H, g.-d = 6.3 Hz), B.71 {1H, dd, J= 8.3, 2.8

Hz), 6.88 (?H d, J= 8.7 Hz), 6,82 {1H,d, J=

|
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28 Hz), 701 (1H, d J=83 Hz), 7.10 (1A, ¢,
J=7.8Hz).

|

56(69a)

TH-NMR (CDCly} 8. 0.91 (3H, t, J = 7.4 Hz),
1.33 (3H, {, J = 7.2 H2), 1.4%-1.50 {1H, m),
1.63-1.74 (4H, m), 1.74-1.84 (1H, m), 2.22
(3H, 5, 2.28 (3H, ), 2.32-2.42 (24, m}, 2.45
(1, dd, J = 12.3, 7.2 Hz), 2.65-2.71 (1H. m),
2.83 (1H, dd, J = 12.6, 5.7 Hz), 2.89 (1H, dd,
=132, 4.0 Hz), 3.01-3,06 (1H, m), 3.27
(1H, dd, J = 8.5, 6.6 Hz), 3.39 (1H, dd, J =
6.7, 4.0 Hz), 3.82-3.87 (1H, m), 4.26 (2H, a,
$=7.2 Hz), 4.55 (1H, £, J = 8.3 Hz}, .27
(1H, 4, J = 16.0 Hz), 6.79-6.83 (2H, m), 7.05
(1H, t, J = 8.0 Hz}, 7.09 (TH, d, J = 10.3 Hz),
7.30 (1H,d, J= 7.4 Hz), 80O (1K, d, J =
15.0 Hz).

"H-NMR {CDCh} & 0.86 {3H, t, J = 7.2 Hz),
1.25 (3H, t, J=7.2 Mz}, 1.41-1.50 (1H, m),

i 1.80-1.73 (44, mjy, 1.73-1.82 (1H, m), 2.23

(BH, s, 2.32-2.41 (2H, m), 2.44 (1H, dd, J =
12.6, 8.9 Hz), 2.50-2.61 {2M, m), 2.65-2.71
(1H, m), 2.83 (1H, ¢d, J = 12.5, 5.7 Hz),
2.85-2.95 (3H, m), 3.02-3.06 (1H, m), 3.24
{1H, dd, J= 9.5, 6.6 Hz), 3.36 (1H, dd, J =
9.7, 4.0 Hz), 3.82-3.87 (1H, m), £.14 (2H, q,
J=7.2Hz), 4.44 (1H 1, J = 5.7 Hz), 6.78-
6.83 {2H, m), 6.85 (1H, d. J=7.4 Hz), 7.03
(1H, d, J = 10.9 Hz), 7.05 (1M, 1, J=7.7 Hz).

*H-NMR {CDCls} &: 0.91 (3H, t, J = 7.3 Hz},
1.54-1.65 {1H, m), 1.66-2.01 (5H, m), 2.20
(3H. 5). 2.23 (3H, §), 2.47-2.61 (2H m),
2.72-2.86 (3H, m}, 2.89-3.03 (2H, m), 3.15-
3.23 (1H. m}, 3.28-3.36 (3H, m}, 3.41 (1H,
dd, J= 10.5, 5.5 Hz), 3.62-3.70 (1H, my),
4,18-4.25 (1H, m), 4.65 (1H, {, J = 6.2 Hz),
6.84-6.80 (2H, m), 6.83 {1H, d, J = 11.0 Hz},
7.02(1H, d, J=7.3 Hz), 710 (1H, 1, J= 8.0
Hz).

"H-NMR (CDCl) &: 0.81 (3H, 1, J = 7.4 Hz),
126 (TH, t, J=7.1 Hz), 1.41-1.48 (1H, m}),
1.68-1.79 (5H, m), 2.22 (3H, s}, 2.24 (3H, s},
2.31-2.58 (7H, m), 2.64-2.71 (1H, m), 2.81
{(1H, dd, J= 128, 57 Hz), 289 (1H, dd, J =
13.2, 4.8 Hz), 3.02-3.07 {1H, m), 3.21 (1H,
dd, J=9.5, 6.6 Hz}, 3.38 (1, dd, J = 8.7,
4.0 Hz), 3.80-3.87 (1H, m), 4.15(2H, g, J=
7.1 Hz), 445 (1H, £, J = 6.6 Hz), 596 (1H, dt,
J=15.5 6.6 Hz) 6.63 (1H, d, J=155Hz),
8.75-6.83 (2H, m), 6.99 (1H, 4, J = 10.8 Hz),
7.04 (1H,t, =77 Hz), 718 (1H,d, J= 74
Mz,

BOI6O0)
(01407
[Table B8]
86(68c)
.
Jeagasin
OH !
i\[{OH
o
70(70a)
E
o
OH
L/\cozfzt
76(70b)

A-NMR (CDChy) & 0.96 (3H, t, J = 7.2 Hz),
125 (3H, t, § = 7.2 Hz), 1.41-1.48 (1H, m},
1.54-1.78 {9H, m), 2.17-2.25 (7H, m), 2.3%-
2.45 (4H, m), 2.50-2.61 (25, m), 2.65-2 71
(1H, m), 2.83 (14, dd, J = 12.6, 5.7 Hz), 2.90
(1M, dd, J= 13.2, 4.0 Hz), 3.02-3.07 (1H, m),
3.21 (1H, dd, J = 9.7, 8.3 Hz), 3.35(1H, dd,
J=8.5, 4.3 Hz), 3.82-3.87 (1H, m), 4.12 (2H,
g J=7.2Hz), 4.40 (1M, t, J = 5.7 Hz), 6.75-
6.83 (2H, m), 6.93 (1H, d, J = 8.0 Hz). 7.00-
7.06 (2H, m).




166

70{70c)

fry

T "H-NMR (CDCiy) & 0.834 (3H, t, 4= 7.3 Hz),

4.48-2.05 (BH, m}, 2.19-2.31 (2H. m), 2.22
(3H, 5), 2.24 (BH, 8, 2.33-2.45 (2H, m),
258-2.66 (1H, m), 2.66 {1H, dd, J = 12.5.
8.7 Hz), 2.83 (1H, dd, J = 13.3, 10.5 Hz),
2.86-2.88 {1H, m}, 3.07-3.19 {1H, m), 3.26-
345 (4H, m), 3.80-3.86 {1H, m), 4.30-4,37
(1H, m)}, 4.46-4.51 (1M, m), 6.85-6.90 (2H,
i, B.91 (1H,d, J= 8.3 Hz), 695 (1H, 4, J =
11.0 Hz), 7.10 (1H, t, J = 8.0 Hz).

{7 1a)

~0 Lco2£t

THNMR (CDCl) 5 1.34 (3H. 1, J = 7.4 Hz),
1.43-1.50 (1H, m), 3.48 (3H, d. J = 8.3 Hz),
14T (3H, 1, J = 6.9 Hz), 1.62-1.74 (3H, m),
2.22 (3H, 5}, 2.32-2.40 (2H, m), 2.43 (1H,
dd, J = 12.3, 7.2 Hz), 2.64-2.70 {1H, m),
2.82 (1H, dd, J = 12.6, 5.7 Mz), 2.90 (1M, dd,
J=13.2, 4.0 Hz), 3.01-3.06 (1H, m}, 3.29
(1H, dd, J = 8.5, 6.5 Hz}, 3.38 {1H, dd, J =
9.7, 4.0 Hz), 3.80-3.86 (1H, m}), 4.07-4.12
(M, m), 4.27 (2H, a, J = 7.1 Hz), 4.85 (1H,
g, J =6.3Hz), 6.80 (1H d, J= 18.0 Hz),
6.79-6.85 (3H, m), 7.04 (1H, 1, J = 8.0 Hz),
741 (3H, d, J= 8.0 Hz), 7.31 (1H, 1, J = 8.0
Hzj, 7.5 (iH, 4, J = 15.0 Hz).

[(0141]

[Table 89)]

1710y

\/O

TH-NMR (CDCls) 8 1.26 (3H, 1,4 = 7.1 Hz),
1.40-1.48 (1H, m), 1.42 (3H. 4, 4 = 6.9 Hz),
1,64 (34, d, L= 6.4 Hz), 1.61-1.75 (3H, m),
2.22 (3H, 53, 2.32-2.40 {2H, m), 2.42 {1H.
dd, J = 12.6, 7.4 Hz), 2.47-2.57 (2H, m),
2.64-2.70 (iR, m), 2.82 (1H, dd, J = 12.3,
6.0 Hz), 2.87-2.97 {2H, m), 3.00-3.07 (2H,
m), 3.20 (1K, dd, J = 9.5, 6.6 Hz), 3.37 (1H,
dd, J = 9.7, 4.0 Hz), 3.81-3.87 (1H, m), 4.00-
4.06 (2H, m), 4.15 (2M, g, J = 7.1 Hz), 4.78
(1H, q, J = 5.4 Hz), .75 (1H, d, J = 8.0 Hz),
B.758-6.83 (ZH, m), 7.03-7.06 (2H, m), 7.20
(1H, 1, 4 = 8.0 Hz).

7i(7 10y

"H-NMR (CDCL) 5: 1.37 (7H, d. 4 = 6.3 Hz),
141 (7H,t, J=6.8 Hz), 1.73-2.04 (46, m},
2.22 (3H, s}, 2.46-2.59 (2H, m), 2.79-3.04
(5H, m), 3.20-3.27 {1M, m); 3.29-3.37 (3H,
My, 3.42-3.50 {1H, m), 3.69-3.75 (1H, m),
3.97-4.06 (2H, m}, 4.24-4.30 (1H, m), 4.98
(1H, q, J= 6.3 Hz), .72 (2H, d. J = 8,0 Hz),
6.87-6.81 {ZH, m}, £.95 (1M, ¢, J = 8.0 Mz},
TOO(IH, L J = 7.7 M), 715 (ML 1, = 7.7
Hz).

72(723)

TH-NMR (CDCly) 6: 1.27 (3H, t,
141 (3H, t, J = 6.8 Hz), 1.42 (3H, d, .
Hz}, 1.42-1.49 {1H, m), 1.60-1.75 (3H, m),
2.22 (3H, 8}, 2.32-2.44 (§H, m}), 2.48-2.52
(1H, m), 2.55-2.60 {1H, m), 2.63-2.70 (1H,
m), 2.7S (1H, dd, 4 = 12.6, 5.7 Hz), 2.89 (1H,
dd, J = 12.9, 4.3 Hz), 2.98-3.07 {1H, m),

3.21 (1H, dd, J = 8.7, 6.8 Hz), 3.31 (1H, dd,
J= 8.9, 3.7 M), 3.76-3.85 (1+, m), 4.01 (2H
q J=6.8Hz), 415 (2H, g, J = 7.2 Hz}, 4.81
(1H, q. d = 8.5 Hz), 5.87 (1H, dt, J = 16.0,
6.6 Hz), 6.44 (1H, d, J = 16.0 Hz), 8.77 {1H,
4, J=7.4Hz), 6.79-6.83 (2H, m). 7.04 (1H, ,
J= 80 Hz), 7.08 (1H d, 3= 7.4 Hz), 7.20
(1H, %, J = 8.0 Hz).

3H,t J
42 (3H
0-
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72(72b)

~0 CO,Et

TH-NMR (CDCly) 8: 1.25 (3H, t, J = 7.1 Hz),
1,36-1.48 (1H, m}. 1.42 (3H, t, J = 7.4 Hz),
1.43 (3H, d, J = 6.4 Hz), 1.50-1.57 (2H, m),
1.85-1.77 (8H, m), 2.22 (3H, s}, 2.33-2.44
(54, m), 2.57-2.76 (3H, m), 2.82 (1H, dd, J =
12.3, 5.4 Hz), 2.80 {1H dd, J = 13.2, 48
Hz). 3.01-3.08 (1H, m), 3.25 (1H, dd, J = 8.7,
6.9 Hz), 3.35 (1M, dd, J = 8.7, 4.0 Hz), 3.89-
3.86 (1H, m), 4.01 (2H, q, J = 7.1 Hz}, 4.12
(2H. o, J = 7.4 Hz), 473 (1H, g, J = 6.4 Hz),
6.74 (18, d, J = 7.7 Hz), 6.79-6.83 (2H, m),
7.02-7.06 (2H, m), 7.17 (1H, L, 4 = 7.7 Hz).

72(72c}

\\/O OH
5
O

"M-NMR (CDCls) 81 1.37 (3H, ¢, J = 6.3 Hz),
1.41 (3H, t{, J= 6.5 Hz), 1.41-1.48 (1H, m),
1.80-2.04 (7H, m), 2.20-2.2% (1H, m), 2.23
(84, 8}, 2.36-2.45 (2H,m), 269 {1H, dd, 4=
12.8 8.8 Hz), 2.80-2.90 (2H, m), 2.92-2.99
{1H, m}, 3.13-3.20 (1H, m), 3.28-3.33 {2H,
m), 3.35-3.40 (2#, m), 3.80-3.86 (1H. m},
3.88-4.03 (2H, m}, 4.30-4.36 (1H, m), 4.78
{iH, g, 4 = 8.3 Hz), 8.73 (1H, d, J = 8.0 Hz},
6.87-6.91 (2H, m}, 6.86 (1H, d, J = 8.0 Hz),
TAO{(H L, J=80Hz), 714 (1H,{, J=80
Hz).

(0142

o

4

[Table .90]

75(738)

oy

oY N

OH
YO J\<:c>2|zt

TH-NMR (CDCh) 5: 1.54 (3H, t, J = 7.0 Hz),
138 (3M, 4, J=57H2), 1.38(3H, ¢, I =63
Hz3, 1.43-1.48 (1H, m), 1.46 (3H, d, J = 6.4
Hzl, 1.61-1.74 (3H, m), 2.22 (3H, &), 2.32-
240 (2H, m), 2.43 (14, dd, J = 128, 8.9 Hz),
2.64-2.70 (1H, m), 2.82 (1H, dd, J = 12.8,
6.3 Hz), 2.80 (1H, dd, J = 13.2, 4.8 Hz},
3.01-3.06 (1H, m), 3.29 (1M, ¢d, J = 9.7, 6.3
Hz), 3.38 (1M, dd, J = §.7, 4.0 Hz), 3.80-3.86
(1H, my, 4.27 (24, q, J = 7.0 Hz), 4.57-4 84
(1H, m), 4.84 (1H, g, J = 6.4 Hz), §.58 (1H,
d, J = 18.0 Hz}, 6.79-6.83 {2H, m), 5.85 {1H,
d J =86 Hz), 7.04 (1H. 1, J = 8.0 Hz}, 7.0¢
(1H, d, J= 8.0 Hz), 7.28 (1H, £, J = 8.8 Hz),
7.92 (1H, ¢, J = 16.0 Hz).

73{730)

gy

\rc} CO,Et

LD

"H-NMR (CDCip) & 1.26 (3H, &, J = 7.1 Hz),
434 (3H, d, J=B8.0Hz), 1.35(3H, d, J=5.0
Hz), 1.42-1.51 (1H, m}, 1.43 (3M, d, J = 6.4
Hz), 1.62-1.75 (34, m}, 2.22 (3H, s), 2.32-
2.46 (3H, m). 2.48-2.53 (2H, m}, 2.63-2.71
(1H, m), 2.82 (1H, dd, J = 12.6, 5.7 Hz),
2.86-2.95 (2H, m), 2.57-2.07 (2H, m), 3.29
(1H, dd, J = 9.4, 6.5 H2),3.38 (1H, dd, J =
9.4, 3.9 Mzy, 3.84.3.87 (1H, m), 415 (2H 14,
J= 7.4 Hz), 4.514.80 (1H, m), 4.76 (1H, g, J
= 6.4 Hz), 6,76 (1H, d, J = 8,0 Hz), 6.75-6.83
(25, m), 7.00-7.07 (24, m), 7.18 (1H, t, J =
8.0 Hz).

73(73¢)

gy

W/O kﬂ/OH

|

TH-NMR {CDCh) 5 1.3 (3H, d, J = 5.7 Hz),
1.36 (3H, d, J = 9.2 Hz), 1.37 (3H. &, J = 9.2
Hz), 1.68-1.57 {4H, m), 2.23 (3H, s), 2.48-
2.50 (2K, m), 2.72 (1H, dd, J = 13.2, 8.6 Hz),
2.77 (1H, dd. J = 13.7, 10,3 Hz}, 2.84-3.00
(3H, m}, 3.08-3.15 (14, m), 3.24-3.31 (2H,
my, 3.40 (1H, dd, J = 10.3, 5.7 Hz), 3.46 (1H,
dd, J = 10,3, 5.2 Hz), 3.58-3.62 (1H, m),
494420 (1H, m), 4.52-4.5¢ (1H, m), 5.01
(1H, g, J = 6.3 Hz}, 6.74 (1H, d, J = 8.0 Hz),
£.85-6.90 (2H, m), 6.95 (1H, d, J = 8.0 Hz),
708 (1H, & 4= 7.7 Hz), 7.14 (1H, 1, J = 8.0




lesg

Hz).

74{74a}

o]
o
T
(3

n

TH-NMR (CDCl} & 1.27 (3H, t,
1.32 (BH, d, J = 5.7 Hz), 1.41-
142 (3H, d, = 5.9 M), 1.62-
2.22 (3H, s), 2.32-2.44 (5H, m
(1K, m), 2.85-2.59 (1H, m), 2.64-2. 71 (1H,
m), 2.80 (1H, dd, J = 13,7, 5.7 Mz}, 2.89 (1K,
dd, J = 12.9, 4.3 Hz), 2.97-3.07 (1H, m),

3.21 (1M, dd, J = 8.7, 5.7 Hz), 3.31 {1H, dd,
J= 8.5 3.2 Hz), 3.78-3.86 {1H, m), 4.15 (2H,
q J=7.1Hz), £.45-452 (1H, m), 4.79 (1H,
g, J = 6.3Hz), 5.93 (1H, dt, J= 160,65
Hz), 6.41 (1H. d, J = 16.0 Hz), 6.75-6.83
(3H, my, 7.02-7.06 (2H, m), 7.18 (1M, 1, J =
7.7 Hz).

1.
1,
),

4(74b)

TH-NMR (CDCiz) 6 1,25 (3H, t, J = 7.1 Hz),
1.33{3H, 4, J=6.0Hz}, 1.34 (3K, d, J=8.0
Hz), 1.41-1.48 (1H, m), 1.42 (3H.d, =64
Hz), 1.48-1.56 {2H, m), 1.62-1.77 (BH, m},
.22 (3H, 5), 2.32-2.45 (5H, m), 2.53-2.62
(1M, m), 2.63-2.74 (2H, m), 2.82 {(1H, dd, J =
12.8, 5.5 Hz}, 2.0 (1H, dd, 4 = 13.3, &1
Hz), 3.00-3.06 (1H, m}, 3.25 (11, dd, J = 0.4,
5.6 Hz), 3.36 (1M, dd, J =84, 3.8 Hz), 3.80-
286 (1H, m), 4.12 (2H. q, J = 7.1 Hz), 4.45-
4.58 (1H, m), 4.71 (1H, g, J= 6.4 Hz), 5.74
(1H, &, J = 8.1 Hz), 6.79-6.83 {2H, m), 6.98-
7.07 (2H, m), 7.16 (1H,t, J= 8.1 Hz).

[Table 511

’ T4{T4C)

*H-NMR (CDCly} & 1.32 (3 d, 4 = 5.7 Hz),
1.33(3H,d. =63 Hz), 1.3 (3H d,J=63
Hz), 1.39-1.48 (1H, m), 1.58-1.94 {6H, m),
1.98-2.06 {1H, m), 2.20-2.30 (1H, m}, 2.23
(3H, s), 2.35-243 (ZH, m}, 2.74 (1H, dd, J =
12.9, 8.9 Hz), 2.80-2.88 (21, m}, 2.86-3.03
{1H, m}, 3.16-3.25 (1H, m}, 3.28-3.41 (4H
my, 3.82-3.88 {1H, m}, 4.32-4.38 (1H, m),
4.48-4.55 (1H, m), 4.76 {1H, g, J = 6.3 Hz},
6.73 (1H, d, J = 8.0 Mz}, 6.88-6.84 (3H, m},
7A0(TH, t, J=80Hz), 712 (1K, L J=8.0
z).

75(75a)

TH-NMR (CDCl) 80 1.35 (3H, t, J = 7.1 Hz),
1.461-1.51 (1H, m), 1.45 (31, d, J = 6.4 Hz),
1.83-1.78 (3H, m), 2.22 (3H, s, 2.32-2.43
(2H, m), 2.44 (1H, dd, J= 12.4, 7.3 Mz},
2.685-2.73 (1H, m), 2.81 (1K dd, J= 128,
5.7 Hz), 2.89 (1H, dd, J = 13.3, 4.1 Hz),
3.01-3.05 (1H, m}, 3.28 (1H, dd, J=8.4, 68
Hz), 3.36 (1H, dd, J = 9.6, 4.1 Hz), 3.79-3.86
{(1H, m}, 4.28 (2H, q, 4 = 7.1 Hz), 4.78 (1H,
Q. J = 6.4 Hz), 6.37 (1H, ¢, J = 15.8 Hz),
6.49 {1H,t, J = 73.8 Hz), 8.78-6.83 (2H, m),
7.05 (1H, 1, J = 8.0 Hz), 7.08-7.11 (1H, m),
7.35-7.42 (1H. my. 7.81 (1H. d, J = 15.8 Hz),

75(750)

H-NMR (CDGCia) & 1.26 (3H, 1, J = 7.1 Ha),
1.42-1.50 (1H, m), 1.44 (3H, d, J = 6,4 Hz),
1.83-1.75 (3H, m), 2.22 (3M, 8), 2.33-2.42
(2H, m}, 2.44 (1M, dd, J = 12.3, 7.2 Hz),
2.50-2.55 (2H, m), 2.86-2.72 (1H, m), 2.82
(1H, gd, J = 12.5, 5.7 Hz), 2.89 (1H, dd, J =
13.2, 4.0 Hz), 2.93-3.00 (1H, m), 3.01-3.09
(2H, m), 3,30 (1H, dd, J = 9.5 6.6 Hz), 3.36
(1H, dd, J = 9.2, 4.0 Hz), 3.81-3.88 (1H, m),
415¢2H, g, J=7.1 Hz), 478 {1H, q, J =54
Hz), 6,54 (1H, . J = 73.9 Hz), 6.78-6,83 (2H,
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My 7.00 (1M, d, J= 8.0 Rz), 7.05 (1H, L d =
8.0 Mz), 7.26 (1H 1, J = 8.0 Hz), 7.32 (1H. d,
J=7.4 Hz).

75(75¢) TH-NMR (CDChy & 1.37 (3H, d, J = 6.3 Hz),
E 1.73-2.02 (4H, m), 2.23 (3H, s}, 2.50-2.57
: (2H. m}, 2.77 (1H, dd. J = 12.9, 8.3 Hz), 2.85
S 07 ™y TN (1H. dd, J = 13.2, 10.3 Hz), 2.92-3.02 (3H,
f P OH m), 3.15-3.23 (1H, m), 3.30-3.36 (2H, m),
3.41 (1H, dd, = 10.9, 5.7 Hz), 3.47 {1H, dd,
J=11.2, 6.0 Hz), 3.85-3.71 (1H, m), 4.19-
B0 OH 4.24 (1H, m), 5.07 (1H, g, J = 6.3 Hz), 6.55
| i (1H. t, 4 = 74.2 Hz), 6.85-6.91 (2H, m), 6.98
F o} (1H, d, J = 8.0 Hz), 7.10 {1H, 1, J = 7.7 Hz),
7.22 (1H,t, J = 8.0 Hz), 7.26 (1H.d, J = 5.7
Hz).
76(76a) TH-NMR (CDCly) & 1.36-1.47 (1H, my), 1.43
/J(::(/ (3H, d, 4 = 6.8 Hz), 1.50-1.76 (4H, m), 1.76-
g . 1.87 (1H, m), 2.22 {34, 5), 2.24-2.46 {BH,
m), 2.83-2.74 (1H, m), 2.81 (1H, dd, J =
12.4, 5.5 Hz), 2.89 (1H, dd, J = 13.3, 4.1
Hz), 2.98-3.08 (1H, m}, 3.22-3.28 (1H, m),
3.31-3.43 (1H, m), 3.51-3.70 (1H, m), 367 |
(3H, §), 3.77-3.80 (1H, m), 4.70-4.80 (1H, |
m), 5.96-6.06 (1H, m), 6.71 (1H. d, J= 168
Hz), 6.77-6.84 (2H, m}, 7.00-7.G7 (1H, m),
COMe 7.47-7.30 (34, m), 7.39 (1H, &, J = 7.3 Hz).
[0144)
MTable &7]
78(76b) H-NMR (CDCly) 8: 1.37-1.47 (3H, my, 1.44 (3H, d,
,l:i[/ J=6.4Hz) 1.55-1.74 (TH, m), 2.22 (3H, s}, 2.28
/\)\ F 2.37 (3H, m), 2.37-2.46 (2H, m), 2.58-2.66 (2H, m),
7Ny o D 2.66-2.74 (1H, m}, 2.82 (1H, dd, J = 12.8, 5.7 Hz),
{\/)\ OH 2,90 (1H, dd. J = 13.3, 4.1 Hz), 2.95-3.08 {1H, m),
3.26 (1M, dd, J = 9.4, 8.6 Hz), 3.34 (1H, dd, J = 8.2,
S 4.1 Hz), 3.67 (3H, 5}, 3.80-3.88 (1H, m}), 4.74 (1H,
= q.J = 6.4 Hz), 6.78-8.84 (2H, m}, 7.05 (1H,t, J =
™ 8.0 Hz}, 7.10-7.15 (1H, m), 7.16-7.27 {2H, m}, 7.43
(1H, d, ) = 7.3 Hz)
76(760) "H-NMR (CDCly) 8 1.38 (3H, d, & = 6.0 Hz}, 1414
1.51 (2H, m}), 1.57-1.75 {BH, m), 1.84-1.96 {4H, m),
2.21 (8H, 8), 2.25-2.31 (2H, m), 2.54-2.70 (3H, m}
2.80 (1H, dd, J = 13.3, 10.1 Hz}, 2.90 (1H, dt, J =
14.1, 5.6 Hz), 2.06-3.17 (1H, m), 3.24-3.42 (5H, m),
3.74-3.77 (1H, m), 4.22-4.27 (1H, mj, 4.75 (1H, a, J
= 6.4 Hz), 6.87-5.93 (2H, m), 7.07-7.23 (4K, m},
| 7.31-7.36 (1H, m}.
T7(778) H-NMR (CDCh) & 140-1.56 (3H, m), 1.44 (3H. 4,

CO,Me

J =860 Hz}, 1.61-1.75 (8H, m), 2.22 (3H, 8}, 223
246 (7H, m), 2.61-2.72 (1H, m), 2.81 (1H, dd J=
12.8, 5.7 Hz), 2.89 (1H, dd, J = 13.1, 3.9 Hz}, 2.97-
3.08 (1H, m), 3.21-3.31 (1H, m}, 3.31-3.42 (1M, m),
3.62-359{‘11—5, m), 3.67 (3M, s), 3.79-3.88 (1H, m),
4.67 {0, t, J = 5.8 Mz}, 4.71-4.81 (1H, m)}, 5.21-
574 (1H, m), 5.98-8.08 (1H, m}), 6.68 {1H,d, J =
15.6 Hz}, 6.77-56.84 (2H, m}, 7041(15-% tJd=78
Hz), 7.18-7.28 (3H, m), 7.39 (1 d, J = 8.3 Hz).

i
1
!
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TT(7 76} T TH-NMR (CDClL) & 1.35-1.41 (4H, m), 1.44 (3H, d,
/@/ J =57 Hz), 1.54-1.74 (88, m), 2.23 (3H, &), 2.31
g F (2H, 1, 4 = 7.4 Hz), 2.35-2.44 (3H, m}, 2,82 (2H, 1, J
o I NQ = 7.7 Hz), 2.65-2.73 {1H, m), 2.82 (1H. dd, b=
H

12.3, 8.0 Hz), 2.80 (1H, de, J = 13.2, 4.0 Hz), 2.98-
3.08 (TH, m), 3.26 (1H, dd, J = 8.2, 6.9 Hz), 3.35
(1M, dd, J = 9.2, 4.0 Hz), 3.55 (3H, s}, 3.80-3.89
(1H, m), 4.75 (1H, q, J = 6.5 Hz), 6.78-6.83 {2H, m),
7.05 (1H, t, J = 8.0 Hz), 7.11-7.15 (1H, m), 7.17-
7.24 (2H, m), 7.41-7.45 (1H, m).

TH-NMR (CDCly) & 1.30 (3H, 4, J = 6.4 Hz), 1.41-
1.4 (2H, m) 1.80-1.72 (BM, m), 1.79-2.02 (44, m),
2.23 (3M, ), 2.30 {2H, td, J = 8.5, 2.3 Hz), 2.58-
2.68 (3H. m); 2.79 (1H, dd, J = 13.3, 10.1 Hz), 2.85-
2.92 (1H, m), 3.03-3.14 (1H, m), 3.21-3.38 (5H, m),
3.78-3.84 (1H, m), 4.28-6.30 (1H, m), 4.77 (1H, q, 4
= 5.3 Hz), 6.87-6.93 (2H, m), 7.07-7.25 (4H, m),
7.35.7.38 (1H, m).

77(77c}

[0145]

Compounds of Examples 78 to 155 described below were
produced with reference to the steps that are described in
Examples 1 to 15 above. In Examples 1 to 77, for instances,
the production steps are carried out in the order of (1)
coﬁpling reaction, (Z2) olefin hydrogenation, and (3) ester
hydrolysisn like the production ste?s 3(c), 3(d)y, and 3{e)
of Example 3. However, Examples 78 to 1b: are
distinguished in that the production steps are carried ou
in the order of (1) olefin hyvdrogenation, (2) coupling
reaction, and (3) ester hydrolysis.

[01l46}

[Table 93]

Example Structure Data

-NMR (CDCl} & 1.25 (3H, , 4= 7.2 Hz}, 1.41-
| 1,49 (41, m), 163-1.75 (4H. m), 2.23 (3H. 5}, 2.34-
2.45 (3H, m), 2.57-2.61 (2H. m). 2.86-2.73 {1H, m).
2.81 {1H, éd, J = 12.3, 6.0 Hz), 2.89 (iH, dd, J =
13.2, 4.0 Hz), 2,93-2,.98 (2H, m), 3.00-3.06 {14, m),

, I b
Ne. {
B

78(78a) F
i \328{1%{ dd, J=9.5, 6.8 Hz), 3.34 (1H, dd, J= 8.5,
OH 4.0 Hz), 3.81-3.86 (1H, m), 4.15 (2H, q, J = 7.2 Hz),
Ci | 473 (1H. g, J = 6.3 Hz}, 6.79-6.84 {ZH, m), 7.05 {1H,
L t, J=8.0Hz), 7.15 (1H, d, J = 2.3 Hz), 7.22 (1H, ¢d,
CO,E IJ=86 2.3 Hz), 7.38 {1H, d, J = 8.0 Ha).

N
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78(780)

|
|

OH

CO,H

e
;. )

'

1 Hz).

"H-NMR (CDCE) & 1.37 (3H, d, J =
1.98 (4, rm), 2.23 (3H, &), 2.50-2.58 (1H, m), 2.59-
2.86 {(1H, m), 2.71 (1H, dd, J = 12.9, £.3 Hz), 2.76-
2.87 {3K, ), 2.05-3.18 (2H, m), 222 {1H, dd, J =
13,5, 2.7 Hz), 3.29 (1H, dd, §=13.5 4.0 Hz), 3.38
{1H, dd, J = 10.9, 5.2 Hz}, 3.44 (1H, dd, J = 115,68
Hz), 3.52-3.59 {1H. m), 3.98 (1H, br 5), 4.06-4.11
{(1H, m}, 5.00 (1H, g, J = 6.3 Hz), 5.83-6.89 (2H, m),
TA0 (1M, t, J = 8.0 Hz), 7.16 (1H, dd, J = 8.6, 2.3
Hz), 7.23 {1H, ¢, J=23 Hz), 7.31 (1H, d, J= 86

J=63Hz), 168 |
2.58
2.

79(79a)

CO,Et

hy
é )

THLNMR (CDCh) & 1.24 (3H, £ 1= 7.3 Hz), 1 41-
1.48 (4H. m), 1.84-1.76 (3H, m), 2.22 (3H, ), 2.33-
2.48 (3H, my, 2.55-2.60 (2H, m), 2.67-2.74 (1H. m),
2.83 (14, dd, J = 12.3, 6.0 Hz}, 2.88-2.96 (3H, m,
3.00-3.06 (1H, m), 3.36 {1H, dd, J= 9.5, 6.6 M),
3.36 (1H, ¢d, J = 9.5, 4.3 Hz), 3.82-3.80 (1H, m),
443 (2H, g, J= 7.3 Hz), 473 (1H, g, J = 6.5 Hz),
6.80-6.84 (2H, m), 7.04-7.10 {2H, m}, 7.17 (1H, dd, J
= 8.0, 2.3 Hz), 7.42 {1H, d, J = 2.3 Hz).

79(76bj

Cl({

Cl .
9

Cl\@

OH

CO.H

H.NMR (CDCly) 6. 1.38 (3H, d, J = 6.5 Hz), 1.67-
1.95 (4H, m), 2.23 (3H, ), 2.48-2.54 (1H, m), 2.60-
2.87 (8K, m), 3.05-3.14 (2H, ™), 3.22 (1H, dd, J =
12.6, 2.9 Hz), 3.28 (1H, dd, J = 13.2, 4.0 Hz), 3.41-
3.54 (4R, m), 4.04-4.08 (1H, m), 5.03 {1H, g, J = 6.5
Hz), 6.84-5.88 (2H, m), 7.10 (1H, {, J = 8.0 Hz), 7.15-
7.18 (2H, my, 7.36 (1M, d, J = 2.3 Hz).

[0147]

[Table 94]

8G{B0a;

CO,Et

l'd, J =84 Hz). 1.84-1.76 (5H, m), 2.23 (3M, s), 2.32-

TH-NMR (CDCh) 6: 1.28 (3H, &, J = 7.3 Hz), 1.44 (3H, |

247 (3H, m), 2.53-2.63 (2H, m), 2.65-2.73 (1H, m),
2.82 {(1H, dd, J = 12.8, 5.5 Hz}, 2.90 (1H, dd, J =
13.3, 3.7 Hz), 2.67-3.11 (2H. m), 3.12-2.22 (1H, m), ]
3.26-3.32 (1H, m), 3.36 (1H, dd, J = 8.7, 3.7 Hz),
3.81-3.89 (1H, m), 4.18 (2H, ¢. 4 = 7.3 Hz), 4.77 (1H, ]
a.J = 6.4 Hz), 8.75-5.84 (2H, m), 7.05 (1H, 1, J= 8.0 |
Hz), 7.20 (1H, t, J = 7.8 Hz), 7.28 {1H, 4. J = 8.0 Hz), ‘
7.38 {1H, d, J = 7.8 Hz).

L

V]

&G(60b)

G
e

SCoH

THNMR (C3Cly) & 1.37 (3H,d, 4 = 6.4 Hzy, 1.71-
2.02 (4H, m), 2.23 (3H, s}, 2.56-2.64 (2H, m}, 2.72
(1H, dd, J = 12.5, 7.7 Hz), 2.82 {1H, dd, J= 13.7.
10.3 Hz}, 2.86-2.93 (1H, m), 3.05-3.18 {3H, m), 3.29-
3.35 (2H, m), 3.41-3.51 (3H, m}, 351-3.56 (1H, m),
4.15-4.20 (1H, m), 5.13 (1M, a, J = 6.3 Hz), 5.85-6.91
(2H, ), 7AO (1H, t, J = 7.7 Hz), 7.46 (1H, 1, J = 8.0
Hz), 7.27-7.28 (1H, m). 7.217.34 (1H, m).




172

#1{&1a)

Cl

TH-NMR (CDCh) & 1.26 (3H, £, J = 7.3 Hz), 1.38-1.51

(4H, m}, 1.55-1.77 (8H, m), 2.23 (3H, ), 2.33-2.45
(BH, m), 2.82 (2H, t, J = 7.8 Hz), 2.66-2.74 {1H, m),
281 (1H, da. J = 12.4, 6.0 Hz), 2.90 (1H, dd, J =
13.8, 3.7 Hz), 3.00-3.07 (1H, m}, 3.25 (1M, dd, J =

9.2, 8.9 Hz), 3.33 (1M, dd, J = 8.6, 3.7 Hz), 3.80-3.87 |

{1r, m), 4.14 (2H, q, J= 7.2 Hz), 4.70 (1H, g, J =64
Hz), 8.79-6.83 (2H, m}, 7.05{1H t, J=7.8 Hz), 7.13
{(1H, 8), 7.18-7.23 (1H, m}, 7.37 (1H, d, J= 8.3 Hz).

81(87b) |

Cl

CO,H

H-NMR (CDCly) 8 1.37 (3H, d, J = 6.3 Hz), 1.52-
2.02 {8H, m}, 2.20-2.28 {4H, m), 2.35-2.42 (1H, m),
2.43-2.51 (1H, m), 2.59 (1H, dd, J= 13.2, 8.0 Hz},
2.64-2.73 (1H, m), 2.78 (1H, dd, J= 13.2, 10.3 Hz),
2.84-2.91 (1H, m), 3.02-3.11 (1H, m}, 3.24-3.40 {4H,
my, 3.73-3.81 (1H, m}, 4.23-4.28 (1H, m}, 4.74 (1H,
g, J = 6.4 Hzj, B.87-6.91 (2H, m), 7.07-7.12 (2H, m),
748 (1M, dd, J=8.0,23Hz),7.30 (14, d, J=88
Hz).

520823

TH-NMR (CDCla) & 1.25 (3H, t, J =7.1 Hz}, 1.46 (4H,
d, J =84 Hz), 1.59-1.77 (3H, m), 2.34-2.47 (3H, mj},
2.56-2.83 {2H, m}, 2.65-2.75 (1H, m), 2.78-2.85 (1H,
m), 2.88-2.95 (1M, m}, 2.65-3.08 (3H, m), 3.26-3.33
(1H, m}j, 3.33-3.38 (1H, m), 3.80-3.90 {1H, m), 4.14
(2H, q, =71 Hz), 477 {1H, q, J = 6.1 Hz}, 6.99-7.07
{1H, my, 7.10-7.22 (BH, m), 7.41-7.47 {1, m).

B2(82b)

THNMR (CDCh 8 1.41 (3H, d, J = 6.4Hz), 1.68-2.02
(4H, m), 2.52-2.60 (2H, m), 2.74-3.00 (4H, m), 3.02-
3.153 (1H, m}, 3.17-3.30 {2H, m), 3.31-3.48 (3H, m),
3.81-3.71 {1H, m), 4.14-4.23 (1H, m), 4.90-4.99 (1H,
m), 7.08-7.15 (1H, my, 7.16-7.28 (BH, m), 7.32-7.38
(4H, m).

[0148]

[Table

83(63a)

TH-NMR (CDCls) & 1.25 (3M, t, J = 7.1 Hz), 1.35-1.48
(4H, m}, 1.61-1.75 (3H, m), 2.32-2.48 (3H, m), 2.56-
2.83 {2H, m3, 2.53-2.72 {(1H, m), 2.77-2.92 (2H, m),
2.95.3.08 (3H, m), 3.26-3.32 (14, m), 3.34-3.40 (1H,
m), 3.80-3.88 (1M, m), 4.13 (2M, q, J = 7.1 Hz), 4.77
(1M, g, = 6.4 Hz), 6.97-7.05 {2H, m}, 7.13-7.29 {4H,

m), 7.41-7.46 (1H, m).
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83(83D)

\ TH-NMR (CDCh) & 1.42 (31, d, J = 6.0 Hz), 1.60-
1.71 (1H, m), 1.71-1.94 (3H, m), 2.50-2.84 (6H, m),
2.97-3.18 (3H, m), 3.20-3.28 (1H, m), 3.35-3.52 (3H,
m), 4.00-4.09 (1H, m}, 4.92-5,01 (1+, m), 7.03-7.08
| (2H. m), 7.16-7.28 (4H, m), 7.34-7.41 (1H, m).

B4(84a)

TH-NMR (CDCl) 8 1.22-1.28 (31, rri), 1.35-1.54 (4H,
m), 1.50-1.77 (2H, m), 2.28-2.48 (7H, m), 2.55-2 64
(2H, ra), 2.64-2.74 (1H, m), 2.78-2.93 (2H, m), 2.94-
3.00 (3H, m), 3.25-3.45 (2H, m), 3.81-3.80 (1H, m),
414 (2H, g, J = 14.44 Hz), 4.77 (1H, 5, J = 6.4 Hz),
6.94 (14, 4, J = 7.8 Hz), 7.07-7.30 (5H, m), 7.44 (1H,
d, J = 7.6 Hz).

B4(84b)

|

Ci

TH-NMR (CDCly) 8. 1.36-1 45 (3H, my), 1.63-1.97 (4H,
m), 2.33 (34, 8}, 2.51-2.92 (6H, m). 2.98-3.16 (2H,
), 3.47-3.31 (2H, m), 3.37-3.58 (3H, m), 4.03-4.18
{(1H, m), 4.70-5.25 {1H, m), 6.99 (1M, ¢, J = 7.3 Hz),
7.05-7.28 (5H, m), 7.34-7.42 (3H, m).

85(85a)

T H-NMR (CDCh) &: 1.25 (3H, t, d = 7.1 Hz), 1.37-1.50
(4H, my, 1.64-1.77 (2H, m), 2.34-2.48 (3H, m), 2.56-
2.64 (2H, m), 2.65-2.77 (1H, m), 2.77-2.85 (1H, m),

| 2.87-2.95 (1H, m}, 2.95-3.08 (3H, m}, 3.27-3.34 (1H,
m), 3.34-3.40 (1M, m), 3.81-3.89 (1H, m), 4.14 (3H,
6, J=7.1Hz), 477 {1H, g, J = 6.4 Hz), 6.79 (1H, &, J
= ©.2 Hz), 6.89-6.98 (2H, m), 7.13-7.20 (3H, m), 7.43
(1H. g, 4= 7.3 Hz).

B5(850)

TH-NMR (CDCls} & 1.41 (3H, d, J = 6.4 Mz}, 1.85-
2.00 {4H, m), 2.53-2.92 (BM, m), 3.03-3.26 (3H, m),
3.28-3.37 {14, m), 3.37-3.40 {2H, m), 3.50-3.60 (1H,
m), 4.05-4.16 {1H, m), 4.97 (1H, g, J = 6.4 Hz}, 6.83-
£.88 {1H, m}, 8.95-7.03 (2H, m), 7.16-7.28 {3H, m},
7.34.7.40 (1H, m).

[Table 90]
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?
|
|

a6788a)

E

"H-NMR (CDCI) 80 1.26 (3H, 1, J=7.1 Hz), 1.38-1.51
(4, m), 1.83-1.77 (3H, m), 2.35-2.48 (3H, m}, 2.54-
2.65(2H, m), 2.65-2.77 {(1H, m), 2.77-2.85 {1H, m},
2.87-3.05 {4+, m), 3.26-3.40 (2H, m), 3.80-3.88 {1H,
m), 4.14 (20, g. J=7.1 Hz), 4.77 {1H, q, J = 5.8 Hz},
B.59-8.73 (3H, m}, 7.13-7.31 {3H, m), 7.40-7 47 (1H, ,
m).

86(86b)

TH-NMR (CDCly) 6, 1.41 {3t d, 4 = 6.1 Hz), 1.68-
2.07 (4H, m), 2.53-2.68 (2H, m), 2.73-2.97 (4H, m),
3.02-3.13 (1H, m), 3.15.3.28 (ZH m), 3.31-3.48 (3H,
m), 3.57-3.66 (1H, my, 4.11-4.18 (1H, m), 4.50-4.98
(1H, m), 6.65-6.73 (1M, m), 6.73-6.81 (2H, m), 7.15-
7.25 (3H, m3, 7.33-7.39 (1H, m).

&7(87a)

‘H-NMR (CDCh) &: 1.22-1.29 (3H, m), 1.42-1.54 (4H,
m}, 1.58-1,73 (2H, m), 1.75-1.88 (1H, m}, 2.32-2.49
(2H, m), 2.56-2.64 (ZH, mj), 2.85-2‘85 (3H, m), 2.88- |
3.09 {(4H, m3, 3.26-3.34 (1H, m), 3.37-3.43 {1H, m},
3.82-2.90 (1H, m), 4.14 (2+, q, J = 7.3 Hz}, 4.77 (1H,
gq,J =6.4Hz), 654 (1M, d, J=3.7Hz), 660 (1H, 4, J
= 37 Hey, T13-720(3H, m), 743 (1H, d 4=7.3
Hzj.

87(675)

TH-NMR (CDCL) & 1.41 {30, d, J = 6.4 Hz), 1.69-
2.09 (4H, m), 2.49-2.68 (2H, m), 2.58-2.78 (1M, m),
2.80-2.94 (2H, m), 2.94-3.30 (41, m), 3.32-3.47 (3H,
m), 3.52-3.64 (1H, m), 4.07-4.16 (1H, m), 4.87-4.57
(1H, m}, 6.86-5.70 (11, m), 6.71-6.75 {1H, m), 7.15-
7.28 (3H, m), 7.33-7.40 (1H, m).

88(88a)

H-NMR (CDCle) 8 1.21-1.28 (3H, m), 1.37-1.50 (44,
m), 1.62-1.75 (3H, m}, 2.33-2.48 (3H, m), 2.55-2.65
(2H, m), 2.65-2.73 (1H, m), 2.77-2.93 (2H, m)}, 2.93-
3.08 (3H, m), 3.25-3.33 {14, m), 3.34-3.40 (18, m),
3.80-3.80 (1H, m), 4.08-4.18 {2H, m}, 4.77 {1H, q. J
= 6.4 Hz), 6.9% (1H, d, J = 8.3 Hz}, 7.13-7.36 (EH,
m), 743 (1H, d, J=7.3 Hz).

58(880)

N

/
o

OH
OH

gy

TH-NMR (CDClst & 1.37-1 44 (3H, m), 1.65-2.08 (4H,

m), 2.52-2.70 (2H, m), 2.71 300(4H m. 3.0%-3.14
f1H, m}, 3.15-3.48 (5H. m) 3.57-3.68 (1H, m), 4.08-
4.20 (1H, m), 4,89-4.89 (1H, m), 7037 10 (1H, m),
7172727 (34, m), 7.31-7.38 (3H, m).
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a1

{ 89(89a)

H-NMR (CDChLY & 1.19-1.28 (7H, m}, 1.42-1.48 (4H,
m), 1.63-1.75 (3M, m}, 2.30-2.47 (3H, m), 2.56-2.63
{(2H, m), 2.64.2.75 (3H, m), 2.80-2.88 (1H, m), 2.87-
2.83 (1H, m}, 2.85-3.07 {3H, m), 3.27-3.32 (1H, m},
3.35-3.39 (1H, m), 3.82-3.88 (1H, m}, 4.14 (2H, g, J
=7.11 Hz), 4.77 {14, g, J = 6.3 Hz}, 6.89-6.83 (1H,
m), 8.99-7.02 (1H, m), 7.14-7.28 (4M, m), 7.42-7 46
{1, m}.

82(83b)

B

Ci

i
&

TH-NMR (CDGi) & 1.22 (3H, t, J = 7.4 Hz), 1.40 (3H,
d,J = 6.3 Hz), 1.76-1.96 (3H, m), 1.98-2.06 (1H, m),
2.54-2.68 (2H, m), 2.72 (2H, q, J = 7 4 Hz), 2.80-2.96
(3, m), 2.98-3.11 (24, m), 3.25-3.40 (4H, m), 3.41-
3.47 (1H, m), 3.71-3.78 (1H, m), 4.23-4.30 (1H, m},
4.93 (1H, q, J = 8.5 Hz), 6.97-7.01 {1H, m}, 7.08-7.10
(1H, MY, 7.17-7.24 (3H, m}, 7.24-7.28 {11, m), 7.32-
7.36 (1H, m).

90(50a)

HM-NMR (CDC) 8: 1.22-1.28 (3H, m), 1.38-1.52 (4K,
m}, 1.60-1.77 (3H, m}, 2.28-2.48 (6H, m}, 2.50-2.63
(2H, m), 2.64-2.74 (1H, m}, 2.75-2.92 (ZH, m), 2.92-
3.22 (3H, m), 3.24-3.44 (2+, m), 3.80-3.88 (1H, m),
4.10-4.18 (2H, m), 477 (1H. g, J = 6.6 Hz), 6.90-8.9%
(2H, m), 7.08-7.17 (2H, m), 7.18-7.27 (2M, m).

90(900)

Cl

"H-NMR (CDCly} & 1.36 (3H, d, J = 6.4 Hz), 1.76-
1.88 (4H, m), 2.33 (3H, s), 2.51-2.66 (2H, m), 2.80-
3,12 (5H, m}, 3.23-3.50 {55, m), 3.74-3.84 (1H. m),
4.25-4.34 (1H, m), 5.00 (1H, q, J = 6.4 Hz), 6.89-6.95
{1H, m), 7.01-7.05 (1H, m), 7.13-7.23 (4H, m).

[91(81a)

:

TH-NMR (CDCl) 8 1.22-1.20 (3, my), 1.38-1.49 (4H,
m), 1.56-1.77 (3H, m), 2.31-2.48 (3H, m), 2.48-2.63
(2H, m), 2.64-2.75 (1H, m), 2.76-2.85 (1H, m), 2.85-
3.16 (45, m), 3.23-3.44 (2H, m), 3.75-3.89 (1M, m),
4.08-4.20 (2H, m), 4.77 (1, q, J = 6.3 Hz), 6.84-6.90
(1H, m), 6.90-7.00 (2K, m), 7.18-7.29 (3H, m).
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TNMR (CDCly) 6 1.36 (3H, d, J= 6.4 Hz), 1.72-
2.10 {41, m), 2.50-2.67 {2H, m), 2.76-3.08 {5H, m),
3.22-3.50 {5H, m), 3.88-3.73 (1H, m}, 4.20-4.30 (1H,
m), 4.98 (1H, g, J = 6.4 Hz), 6.87-7.01 (2H, m}, 7.03-
7.08 (1H. m), 7.11-7.22 (2H, m), 7.29-7.36 [1H, m).

H-NMR (CDCh) 6. 1.22-1.30 (3H, m), 1.38-1.50 (4H,
m}, 1.64-1.75 (3H, m), 2.32-2.48 (3H, m), 2.45-2.53
(2H, m), 2.64-2.74 {1H, m}, 2.76-3.15 (5M, m}, 3.26-
3.35 (1H, m), 3.35-3.42 (1H, m), 3.80-3.89 (1K, m),
4.08-4.19 (2H, m), 4.77 (1H, g, J = 6.4 Hz), 6.91.7.02
(2H, m), 7.20-7.25 (3H, m}, 7.29-7.34 (1H, m).

|

|

TH-NMR (GDCL) & 1.37 (3H, d, J= 8.0 Hz), 1.72
2.07 (4H, 3, 2.51-2.68 (2H, m), 2.72-3.05 (5H, m),
3.18-3.50 (5H, m}, 3.64-3.76 (1H, m), 4.17-4.27 (1H,
m), 4.96-5.05 (1H, m), 6.80-6.97 {14, m), 7.06-7.23
{3k, m), 7.31-7.41 (2H, m).

TH-NMR (CDCh) 8 1.18-1.29 (8K, m), 1.41-1.51 (&H,
m), 1.58-1.78 (3H, m), 2.29-2.48 (3H, m), 2 48-2.53
(2H, m), 2.63-2.76 (3H, m), 2.77-3.24 (5H, m), 3.24-
3.43 (2H, m), 3.80-3.89 (1M, m), 4.08-4.18 (2H, m),
4.77 (1H, g, J = 8.4 Hz), 6.88-7.04 (3H, m), 7.18-7.29
(3H, m).

S1(91b)
[0151]
[Table 98]
62{97a)
O
OH
F o._~
O
32(925)
O/Y\
OH
F OH
O
§3(33a)
O/Y\
OH
F O~
O
ERICED))
O/Y\
OH
F %orl

TH-NMR (CDCl) & 1.22 (3H, . J = 7.6 Hz), 1.37 (3H,
d, J=6.0Hz), 1.72-2.06 (4H, m), 2.48-2.82 (6H, m),
2.82-3.07 (3H, m), 3.16-3.27 (1H, m), 3.27-3.52 {4H,
m}, 3.64-3.76 (1H, m), 4.17-4.26 (1H, m}, 5.00-5.08
{(1H, mj}, 6.87-7.02 {2H, m), 7.08 {1H, s}, 7.14-7.2%
(3H, m).




177

SA(G4a)

‘H-NMR {CDCl) 3: 0.87 {3H, t, J = 7.3 Hz), 1.24 {3H,
£ Jd=7.1Hz), 1.38-1.52 (1H, m), 1.58-1,85 (5H, m),
2.22 (3H. 8), 2.31-2.49 (3H, m), 2.51-2.65 (2H, m),
2.65-2.75 (1H, m), 2.81-3.00 (4H, m}, 3.01-3.08 {1H,
m), 3.25{1H, dd, J = 8.4, 6.4 Hz), 3.36 (1H, dd, J =
9.4, 4.4 Hz), 3.82-3.90 (1H, m), 4.14 {2H, q, J = 7.1
Hz}, 4.48 (1H, dd, J= 7.8, 5.0 Hz), 6.78-6.85 (2H,
m}, 7.01-7.12 {2H, m), 7.14-7.20 (1H, m), 7.36-7.42
{1H, m),

94(9403

TH-NMR (CDCls) & 0.92 (31, &, J = 7.3 Hz), 1.54-2.10
(BH, m), 2.24 (3H, 8), 2.47-2.70 (2H, rm), 2.70-2.97
(3M, M), 2.96-3.11 (2H, m). 3.22-3.48 (BH. m), 3.71-
3.82 (1H, m), 4.23-4.36 (1H, m), 4.85-4.73 (1H, m),
6.85-5.92 (2H, m), 7.09-7.17 (4H, m).

[0152]

[Table 99]

55(%5a)

B.78-6.83 (2H, m), 7.01-7.08 (1H, m}, 7.13-7.17 (1H,
— m), 7.18-7.23 (1H, m), 7.30-7.35 (1H, m.

TH-NMR (CDCls) &: 0.96 {3H, &, J = 7.3 Hz), 1.22-
1.28 (3H, m), 1.36-1.51 (1H, m), 1,58-1.86 (5H, m),
K . 2.22 (3M, 8), 2.31-2.48 (3H, m), 2.56-2.62 (2H, m),
: 2.54-2.72 (1H, m), 2.76-3.08 (5H, m), 3.23 {1H, dd,
O/Y\PD J =98, 6.4 Hz), 3.34 (1H, dd, J = 9.5, 3.5 Hz), 3.80-
o OH 3.87 (1H, m), 4.08-4.19 (2H, m), 4.45-4 51 (1H, m),
s

55(350)

TH-NMR (COCh) 5. 0.91 (3H. 1 J = 7.3 Hz), 1.6

1,65 (1H, m), 1.66-2.06 (5H, m), 2.24 (3. s}, 2.48-

2069 (2H. m), 2.73-3.12 (5H, m), 3.13-3.44 (5H, m),

E | 3.68-3.77 (1H, m), 4.19-4.28 (1H, m), 4.68-4.73 (1H,

- O/Y\N My, 6.84-6.91 (2H, m). 7.07-7.18 (2H, m), 7.19-7.28
OH (2H, m).

96(%6a)

¢l | H-NMR(CDCly} & 1.24 (3H, t, J = 7.1 Hz), 1.38
1.47 [4H, m), 1.54-1.75 (3H, m}, 2.34-2.48 {3H, m),
2,53-2.81 (2H, m), 2.66-2.75 (1H, m), 2.76-2.98 (4H,

; ci m), 2.89-3,08 (1H, m), 3.29 (1H, dd, J = 9.4, 6.6
F o/\(\N Hz), 3.37 (1H, dd, J = 9.4, 3. Hz), 3.81-3.90 (1H,
L M), 413 (2H, g, 4 = 7.1 Hz), 473 (1H, g, J = 6.0
Hz), 6.90 (1H, td, J = 8.3, 2.8 Hz}, 6.99 (1H, dd, J =
o 8.3, 2.3 Hz), 7.09-7.18 (2H, m), 7.32 (24, d J = 8.3
~ Hz).
|

95i960)

TH-NMR (CDCE) 6 1.33-1.40 (38, m), 1.74-2.07 )
(4H, m), 2.48-2.68 (2M, m), 2.77-2.94 (3H, m), 2.95-
3.07 (2H, m), 3.22-3 48 (5H, m), 3.65-3.76 (1H, m),
4.497-4.27 (1H, m), 4.85-4.98 (1H, m}, 5.84-5.92 (1H,
m}, 7.01-7.12 (2H, m), 7.13-7.21 {1H, m), 7.32-7.4%
(2H, m).

a




§7(67a)

‘H-NMR (COCL} &: 1.22-1.28 (3H, m), 1.36-1,50
(4H. m), 1.58-1.74 (3H, m), 2.31 (3H, 5), 2.33-2.47
(3H, m), 2.54-2.62 (2H, m), 2.63-2.72 (1H, m), 2.77-
3,07 (5H, m), 3.28 (1K, dd, J = 3.2, 6.9 Hz), 3.37
(1H, dd, & =8.2, 3.4 Hz), 3.80-3.87 (1H, m}, 4.14
(2H, q,J = 7.8 Hz}, 473 (1H, g, J = 6.3 Hz), 6.95-
7.01 (2H, m), 7.07 (1H, d, J = 8.3 Hz), 7.28-7.36
(3H, m).

YRy

TH-NMR (CDCly & 1.39 (3H, d, J = 6.4 Hz), 1.71-
2.05 (4H, m), 2.29 (3H, s}, 2.52-2.67 (2H, m), 2.78-
2.92 (3H, m}, 2.93-3.08 (2H, m), 3.20-3.30 {2H, m),
3.31-3.46 (3H, m), 5.64-3.73 (1H, m), 4.16-4.25 (1H,
m), 4.88 (1M, g, J = 6.3 Hz), 6.99-7.04 {2H, m),
7.06-7.1C (1H, m), 7.20-7.27 (1H, m), 7.31-7.35 (1H,
m), 7.37 (1H, 4, J = 8.3 Hz).

[0153]

[Table

100}

98(58a)

( 2

O~

| TH-NMR (CDCly) &: 1.17-1.28 {6H, m}, 1.40-1.51

(4H, m), 1.81-1.77 (3H; m), 2.27-2.47 (BH, m), 2.45-
| 2,77 (BH, m), 2.78-2.99 (4H, m), 3.01-3.09 (1H, m),
3.24-3.38 (2H, m), 3.80-3.89 (1H, m), 4.14 (2H, q, J
= 7.8 Hz), 473 (1H. q, J= 6.1 Hz}, 6.91 (1H, d, J =
| 8.3 Hz), 6.99 (2H, d, 4 = 12.4 Mz), 7.06 (1H, d, J =
7.8 Hz), 7.17-7.23 (1H, m), 7.29-7.35 (1H, m).

|
|

98(58h)

‘H-NMR (CDCl3) 8: 1,17-1.26 (3H, m}, 1.35-1.43

(3H; m), 1.75-2.07 (&M, m}, 2.24-2.32 (3H, m), 2.51-
2.85 (TH, m}, 2.85-3.10 (2H, m), 3.20-3.48 (4H, m},
! 3.88-3.80 (1H, m), 4.20-4.30 (1H, m), 4.86-4,96 (1M,

m), 6.86-7.06 (3H, m), 7.06-7.11 (1M, m), 7.20-7.29
(24, m).

§5(SGa)

"H-NMR (CDCls) & 1.18-1.28 {6H, my, 1.41-1,50
(4H, m), 1.83-1.79 (3H, m), 2.31-2.40 (34, m), 2.54-
2,61 (2H. m), 2.66-2.76 (3H, m), 2.80-2.87 {4H, m),
5.01-3.08 (1H, m), 3.29 (1H, dd, J = 9.6, 6.4 Hz),
3.37 (1H, dd, J = 9.6, 4.1 Hz), 3.82-3.50 (1H, m},
443 (2H, q, J=6.5 Hz), 4.73 (1H, q, J = 6.9 Hz),
6.85-6.94 (2H, m), 6.99-7.04 (1H, m), 7.08-7 24 (3H,
m.
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I
|
E
|
|

H-NMR (COCla) 5 1.18-1.26 {3H, m), 1.30-1.40
(34, my, 1. 78218&1?% m), 2.48-2.87 (2H, m), 2.67-
3.05 (81, m), 3.05-3.17 (1H, m), 3.20-3.48 (5H, m),
3.80-2.92 (1H, m), 4.31-4.43 (1H, m), 4.84-4.93 (15,
) 583692(1H M), 6.57-7.08 (2H, m), 7.10-7.19
(2H, r), 7.22-7.31 {1H, m).

TH-NMR (CDCly) & 0.96 (3H, t, J = 7.8 Hz), 1.25
(3H, t, J = 7.1 Hz), 1.37-1.40 (1H, m), 1.58-1.89 (5,

. my, 2.32-2.51 (3H, m}), 2.56-2.63 (2H, m}, 2.64-2.73

(1H, ), 2.80 (11, dd, J = 12.6, 5.7 Hz), 2.88 (1H,
dd, J = 12.6, 4.1 Hz), 2.95 (2H, g, J = 7.9 Hz), 3.00-
3.07 {(1H, m). 3.23 (1H, dd, J = 9.8, 6.4 Hz), 3.35
(1M, dd, J = 9.6, 4.1 Hz), 3.79-3.87 (1H, m), 4.08-
4.19 (2H, m), 4.45-4.51 (tH, m), 6.86-7.01 (1H, m,
7.13-7.17 (1H, m), 7.20-7.23 (1H, m), 7.23-7.28 (1K,
my}, 7.29-7.37 (2H, m).

| H-NMR (CDCH) 8: 0.81-0.98 (3H, m), 1.50-2.11

(TH, m), 2.47-2.71 (2H, m), 2.72-3.46 (8H, m), 3.55-
3.75 (1H, m), 4.08-4.32 (1K, m), 4.66-4.74 (1H, m),
7.04-7.42 16H, m),

S5(99b) ] /@f
.
, O/Y\D
j OH
OH
| I
100 ) cl
{100a)
ct
o/\T/\T:>
ol OH
C._~
o]
100 Ci
(10Cb)
cl
L0
el O
OH
O
[Q154}

[Tamle 1011

"H-NMR (CDCly) &: 0.96 (3H, £, J = 7.3 Hz), 1.17-
1.28 (BH, m}, 1.40-1,52 (1H, m), 1.55-1.87 (5H, m),
2.20-2.51 (3H, m), 2.56-2.63 (2H, m), 2.63-2.76 (3H,
m}, 2.77-3.14 (55, m), 3.17-3.28 (1H, m}, 3.30-3.41
(1H, m), 3.76-3.88 (1H, m), 4.08-4.19 {2H, m), 4.45-
452 (1H, m}, £.88-6.94 (1H, m}, 7.01 (1H, 5}, 7.15
(1M, 8), 7.18-7.24 (24, m), 7.30-7.35 (1H, m).

TH-NMR (CDCH) & 0.91 (3K, £, J= 7.3 Hz). 1.17-
1.25 (34, m), 1.53-1.66 (1H, m), 1.56-2.09 {5H, m).
2.48.2.98 (TH, m), 2.96-3.11 (2H, m), 3.12-3.45 (54,
m), 3.70-3.84 (1M, m), 4.22-4.35 (1H, m), 4.64-4.74
(1H, m), 6.96-7.01 (1H, m), 7.67-7.11 (1H, m), 7.11-
7.18 {1H, m), 7.18-7.33 (3H, m).

101 Ci
ol P OH
0.~
O
101 ClI
{401}
"
?
102 ; ci
{102a}
cl
g
OH
O\,/

|

!

H-NMR (CDCly) & 0.85 (3H, £, J = 7.3 Hz), 1.26
(3H, 1, J = 7.2 Hz), 1.36-1.48 (1H, m), 1.60-1.73 {4H,
m}. 1.76-1.86 (1H, m}, 2.31 (3H, ), 2.33-2.48 (3H,
m), 2.55-2.82 {2H, m), 2.62-2.72 (1H, m), 2.78-3.00
{4H, m). 3.00-3.08 (1H, m}, 3.22 (14, dd, J = 0.4, 6.4
Hz), 3.37 (1H, dd, J = 6.4, 3.9 Hz), 3.80-3.87 (1H,
m), 4.15 (2H, g, J = 7.3 Hz}, 4.444.50 {(1H, m), 6.95-
7.01 (2H, m), 7.03-7.09 {1H, m), 7.21-7.36 (3H, m).

|
|
g
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TH-NMR (CDCl) &: 0.81 (3H, £, 4 = 7.3 Hz), 1.55-
1.67 (1H, m). 1.70-1.95 (4H, m), 1.96-2.07 (1H. m),
2.30 (3H, 5}, 2.52-2.70 (2M, m), 2.74-2.84 (2H, m),
2.87-3.02 (2H, m), 3.03-3.13 {14, m), 3.17-3.27 (1H,
m), 3.28-3 46 (4H m), 3.64-3.73 (1H, m), 4,17-4.25
(tH, m). 4.63-4.7C (1H, m), 6.98-7.05 (1H m), 7.08
(2H. dd, J = 8.3, 1.8 Hz), 7.20 {1H, d, J = 7.8 Hz),
7.32 (1H, d, J = 1.8 Mz), 7.38 {(1H, d, J = B.3 Hz).

TH-NMR (CDChy 8 0.7 (3H, £, 4 = 7.3 Hz), 1.18
1.29 (6H, m), 1.30-1.50 (1H, m), 1.60-1.75 (4H, m),
1.77-1.86 (1H, m), 2.27-2.47 (B, m), 2.54-2.61 (2H,
m), 2.81-2.77 {3H, m), 2.80-3.00 (4H, m}, 3.01-3.08
(1R, m), 3.23 (1K, dd, J = 9.6, 8.4 Hz), 3.37 (1H, dd,
J=0.5, 4.1 Hz), 3.80-3.88 (1H, m), 4.14 (2H g, J =
7.3 Hz), 4.44-4.50 (1H, m), 6.61 (1H, dd, J = 8.0, 2.1
Hz), 6.96-7.02 (2M, m), 7.03-7.07 (1H, m), 7.20 {1H,
d, = 7.8 Hz), 7.24-7.31 (1H, m).

"H-NMR (COCH) & 0.86-0.98 (3H, m), 1.16-1.30
(3H, my, 1.55-1.68 (1H, m), 1.89-1 68 (4H, m), 1.96-
2.11 (15, m), 2.30 (3M, s), 2.50-3.02 (8H, m), 3.02-
382 (94, m), 4.11-4.24 (1H, m), 4.57-4.78 (1H, m},
6.94-7.10 (4H, m), 7.19-7.29 {(2H, m).

"H-NMR (CDCly 5: 0.98 (3H, t, J = 8.0 Hz), 1.24

N
(3H, 1, J = 7.1 Hz), 1.35-1.51 (1H, m}, 1.56-1.88 (6H,

m), 2.32-2.51 {3H, m}, 2.52-2.85 (2H, m), 2.65-2.75
{1H, m), 2.78-3.15 (6H, m), 3.18-3.28 {1H, m}, 3.25-
3.44 (1H, m), 3.82-3.80 (1H, m), 4.14 (2H, q.J =71
Hz), 4.46-4.53 (1H, m), 6.85-6.93 (1H, m}, 6.97-7.02
{1H, m), 7.07-7.16 (2H, m}, 7.23-7.36 (2H, m}.

102 Ci
(102b)
ct
g9
OoH
OH
o]
103 Ci
{103a}
OH
O\/
O
(103b}
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= OH
OH
O
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[Table 102]
Feg
(104a)
cl
F O/Y\D
OH
O\//
0
oy
(104b)

"5-NMR (CDCly & 0.92 (3K, t, J = 7.3 Hz), 1.53-
1,65 (11, m), 1.66-1.77 [1H, m), 1.77-1.99 (3H, m),
2.00-2.12 (1H, m}, 2.48-2.59 {1H, m}, 2.80-2.70 (1H,
m), 2.71-2.92 (2H, m}, 2.93-3.10 {3H, m), 3.11-3.48
(5H, m), 3.73-3.82 (TH, m), 4.26-4.34 (1H, m), 4.67-
4.73 (1H, m), 6.89 (1M, td, J = £.3, 2.8 Hz), 6.95-
7.04 (1K, m), 7.10 {1H, dd. J = 8.3, 1.8 Hz), 7.18
(1H, dd. S ='8.3, 5.7 Hz), 7.32-7.35 (1H, m), 7.38
(1H, d, J = 8.3 Hz).




105 i
(105a) ]

Ci

TH-NMR (CDCl,) 3 0.98 (3R, 1, 4= 7.5 Hz), 1.17-
1.29 (BH, m), 1.38-1.52 (1H, m), 1.54-1.86 (5H, m),
2.30-2.49 (3H, m), 2.52-2.61 (21, M), 2.64-2.79 (3t
m), 2.76-3.01 (4H, m}, 3.01-3.05 (1H, m), 3.25 (14,
dd, J = 9.6, 5.4 Hz), 3.37 {(1H, dd, J = 9.6, 4.1 Hz),

452 (1H, m) 6.85-8.94 (2H, m), 6.98-7.02 (1H, m),
7.07-7.15 {2H, m}, 7.20 (1M, d, J = 7.8 Hz).

(105b)

iy

CTHRNMR (CDCL) 8: 0.82 (3H, , J=7.3 Hz}, 1.22

3.82-3.80 {tH, m), 4.13 2H, g, J=7.3 Hz}, 4.46- j
i

(34, t, J = 7.6 Hz), 1.53-1.78 (2H, m}, 1.79-2.01 {
m), 2.02-2.17 (1H, m), 2.47-2.67 (2K, m), 2.67-2. 84
(3H, rn), 2.84-3.15 (4H, m), 3.24-3.50 (5H, m), 3.80-
3.80 (1H, m), 4.32-4.42 (1H, m}, 4.62-4.74 (1H, m),
6.82-6.92 (1H, m), £.92-7.04 (ZH, m}, 7.11 (1H, 8},
7.13-7.20 (1M, m), 7.23-7.31 (1H, m).

iy

)
106 ci
(1082) /@’

H-NMR {CDCly) 5 1.26 (3H, t, J = 7.2 Hz), 1.37-
1.50 (44, m), 1.55-1.81 (4H, m), 2.33-2.60 (5H, m),
2.66-2.76 (1H. m), 2.81 {1H, dd, J = 12.4, 6.0 Hz),
2.85-3.15 (4H, m), 3.30 {1H, dd, J = 9.6, 6.4 Hz),
3.38 (1K, dd, J = 9.6, 4.1 Hz), 3.81-3.90 (1H, m),
4.14 (2H, g, d = 7.2 Hz), 4.77 {1H, q, J = 6.3 Hz},
6.67-6.74 (1H, m), 5.96-7.04 (2H, m}, 7.23-7.28 (1H,
m), 7.32 (1H, d, J = 8.3 Hz).

O
106 ol
(106b) /@

H-NMR (CDCi) 6 1.32 (3H, d, 4 = 6.0 Hz), 1.76-
2,02 (3H, m}, 2.02-2.18 (1H, m), 2.47-2.66 (2H, m),
2.84-3.05 (4H, m), 3.06-3.17 (1H, m), 3.29-3.54 (5H,
my, 3.80-3.91 {1H, m}, 4.31-4.45 {1H, m}, 4.94-5.03
(H, m), 6.68 (1H, t, J = 8.9 Hz), 6.88 (1H, d, J= 9.2
Hz), 7.12 (1H d, J = 8.3 Hz}, 7.33-7.42 (2H, m).

i0156]

iTable 1033

(107a)

"H-NMR (CDCly) &: 1.16-1.29 (6H, m), 1.36-1.52
(4H, m), 1.63-1.80 (4H, m}, 2.30-2.57 {5H, m), 2.B1-
2.76 (3H, m), 2.78-3.08 (5H, m), 3.30 (1H, dd, J =
9.6, 6.6 Mz), 3.37 (1M, dd, J = 8.6, 4.1 Hz), 3.81-3.90
(1H, ), 444 (2H, g, J= 7.3 Hz), 477 (1H, g, 4= 5.3
Hz). 6.66-6.75 {1H, m). 8.88-8.95 (1H, m}, 5,.95-7.04
(2H, m}, 7.21 {1H, d, J = 7.8 Hz).

167
(107b)

H-NMR (CDCh) 5: 1.22 (3Ht.1=7 Hz). 1.33
(3H. d, J = 5.0 Hz), 1.80-2.01 (3H, m), 2.01-2.14
(1H, m), 2.46-2.65 (2H, m}, 2.86-2.77 (2H, m), 2.80-

3.05 (4K, m), 3.05-3.16 (tH, m), 3.16-3.55 (5H, m),
3.82.3.9% (1H, m}, 4.32-4.40 (1H, m), 5.02 {(1H, q, J
=6.3Hz), 588 (1H, t, J=32H 680 {1H d J=
9.6 M2y, 7.02 (1H, d, d = 83Hz) 7.41 (1H, 8}, 7.22-
7.31 {4H, m).




TH-NMR (CDChLY 5: 0.96 (3H, 1, J= 7.3 Hz), 1.26
(3H,t, J = 7.3 Hz), 1.35-1.48 (1H, m), 1.54-1.89 (5H,
m), 2.30-2.62 (5H, m), 2.63-2.74 (1H, m), 2.77-3.14
{5H, m), 3.26 (1H, dd, J = 9.5, 6.4 Hz}, 3.38 (1H, dd,
J=9.6, 4.1 Hz), 3.80-3.88 (1H, m), 4.15 (2H, g, J =
7.3 Hz), 4.48-4.55 (1H, m), 6.81-7.01 {2H, m), 7.13-
7.28 (3H, m), 7.28-7.35 {1+, m).

TH-NMR (CDCla) & 0.93 (3H, t, J = 7.3 Hz), 1.55-
2.05 (BH, m), 2.48-2.66 (2H, m), 2.74 (1H, dd, J =
12.8, 7.8 Hz), 2.78-3.08 (4H. m), 3.06-3.21 (1H, m),
3.23-3.38 (2H. m}, 3.38-3.50 {2H, m), 3.56-3.67 {1H,
m). £.11-4.20 (1H, m}, 4.75-4.83 (1H, m), 6.88-6.85
(1H, Y, 7.04-7.00 (1H, m), 7.11-7.22 (2H, m), 7.28-
7.35 (1H, m), 7.35-7.39 (1H, m).

168
(109a)

Cl

Vi

TH-NMR (CDOCl;) & 0.87 (3H, t, J = 7.8 Hz), 1.18-
1.28 (8H, m), 1.39-1.51 {1H, m}, 1.58-1.85 (5H, m),
2.29-2.50 (3H, m), 2.50-2.59 (2H, m}, 2.63-2.76 (3H,
M}, 2.78-2.94 (2H, m), 2.94-3.09 (3H, m), 3.26 {1H,
dd, J = 0.8, 8.4 Hz), 3.37 {1H, dd, J = 9.5, 3.9 Hz),
3.81-3.80 (1H, m), 4.09-4.18 (2H, m}, 4.49-4.55 (1M,
m), 6.88-5.98 (2H, m), B.99-7.03 {1+, m), 7.16-7.25
(3H, m).

108
{109b)

Cl

"H-NMR {CDCl,) &: 0.93 {3H, 1, J = 6.6 Hz), 1.21
(3R,1, J = 7.6 Hz), 1.53-1.64 (1H, m), 1.84-1.77 {1H,
m), 1.77-1.98 (3H, m), 1.99-2.10 {1H, m), 2.45-2.67
(2H, M), 2.87-2.76 (2H, m), 2.77-2.86 (1H, m), 2.88-
3.00 (4H, m), 3.09-3.50 {54, m), 3.75-3.83 (1H, m}.
4.26-4.35 (1H, m), 4.75-4.84 (1H, m), 6.88-7.00 {2H,
my, 7.01-7.28 (4H, m).

(01

&2}

7]

[Table 104]

110
(1102)

-1

TH-NMR (CDCly) 8: 0.67 (3H, t, J = 7.3 Hz), 1.26
3H, t, J = 7.2 Hz), 1.37-1.48 (1H, m), 1.53-1,81 (BH,
m), 2.35-2.56 (5H, m), 2.66-2.74 (1H, m), 2.82 (1H,
dd, &= 12,6, 5.7 Hz), 2.86-3.08 (4H, m), 3.26 (1H,
dd. J= 8.6, 6.6 Hz), 3.38 (TH, dd. J = 9.6, 4.0 Hz).
3.82-3.88 (1H, m), .15 (2H. g, J = 7.2 Hz), 4.50-
4.56 (1H, m), 5.57-8.74 (11, m}, 5.92-8.97 (1H, m),
1H, ¢d, J = 8.3, 20H2)?24728(1H m,

—
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H-NMR (CDCl) & 0.86-0.57 (3H, my, 1.50-1.74
(2K, m), 1.75-2.01 (3H, m), 2.01-2.18 {1H, m), 2.47-
2.68 (2H, m}, 2.69-3.51 {10H, m}, 3.76-3.88 {1+, m),
4.28-4.38 (1M, m), 4.75-4.87 (1H, m), 6.66-6.74 (1H,
m), 6.84-8.91 {H, m), 7.07-7.13 {1H, m), 7.32-7.42
(2H, m).

THNMR {GDCly) & 0.67 (3K, 1, J = 7.4 Hz), 1.16-
1.28 (BH, m), 1.41-1.50 (1H, m), 1,58-1.80 {(BH, m),
2.32-2.55 (5H, m), 2.62-2.74 (3M, m), 2.80-3.02 (4H,
m3, 3.02-3.08 (1K, m}, 3.25 (*H, dd, J = 0.7, 6.3 Hz),
3.38 (1H, dd, J = 5.7, 4.0 Hz), 3.82-3.89 {1H, m),
4.09-4,18 (2H, m), 4.50-4 55 (1M, m), 6.67-6.74 (1H,
m), 6.86-8.98 (2H, m}, 6.89-7.02 (1H, m), 7.21 (iH,
d, J = 8.0Hz).

TH-NME [CDCly) & 0.83 (3H, t, J = 7.3 Hz), 1.22
(3H, t, J = 7.3 Hz}, 1.50-1.72 (2H, m}, 1.83-2.03 (3H,
m), 2.07-2.20 (1H, m), 2.44-2 87 (2K, m), 2.73 (2H,
q.J = 7.5 Hz), 2.81-2.98 (3H, m), 2.98-3.18 (2H, m),
3.21-3.52 (5M, m), 3.89-3.98 (1H, m), 4.38-4.47 (1H,
m), 4.77-4.83 (1H, m}, 6.86-5.73 (1H, m), 6.83.6.88
(4H, m), B.98-7.02 (1H, m), 7.08-7.12 {1H, m), 7.21-
7.30 (1H, m).

TH-NMR (CDCly} 5 088 (3H, & J = 7.3 Hz), 1.28
(3H, t, 4 = 7.2 Hz), 1.33-1.85 (BH, m), 2.23 (3H, s),
2.28-2.49 (3H, m), 2.52-2.60 (2H, m), 2.64-2.74 (1H,
m), 2.82 (1H, dd, J = 12.4, 5.5 Hz), 2.80 (1H, dd, J =
12.4, 4.4 Hz), 2.96-3.29 (4H, m}, 2,33-3.40 (1H, m),

3.79-3.90 (1H, m), 4.18 (2M, g, J = 7.2 Mz), 4.52 (1H,

g, 4 = 6.2 Hz), 5.77-6.85 (2H, m), 7.05 (1H, {, J= 8.0
Hz), 7.18 (1H, t, J = 8.7 Hz), 7.25-7.36 (2H, m).

TH-NMR (CDCls) & 0.06 (3H, t, 4 = 7.3 Hz), 1.55-
1.75 (2H, m), 1.76-1.97 (3H, m), 1.99-2. 1. C1H, m),
224 (3H, 8), 2.62 (2H, t, J = 7.1 Hz}, 2.82 {1H, dd,
=134 8.7 Hz), 2.81 (1H, dd, J = 13.1, 10 & Hz),
2.96-3.17 {3H, m), 3.18-3.30 {1H, m}, 3.30-3.48 (44,
my, 3.75-3.85 (1H, m), 4.27-4.38 {1+, m}, 4.80-4.88
(1H, m), 6.88 (2H, t, J = 8.4 Hz), 7.07-7.99 (2H, m),
7.23-7.32 (2H, m).

] 110 Ci
| (1108)
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F 0/\T/\%:>
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H-NMR (CDCL) 8: 0.98 (3, 4= 7.3 Hz), 1.28
{3H, t, J = 7.3 Hz), 1.35-1.49 {1H, m), 1.55-1.85 (5H,
m), 2.26-2.50 {3H, m}, 2.50-2.60 {2H, m), 2.63-2.73
{1H, m), 2.81 {iH, dd, J = 12.4, 8.0 Hz}, 2.88 {1H,
dd, 3= 12.4 4.1 Hz), 2.99-3.11 (2H, m), 3.11-3.33
(2H, m), 3.33-3.42 (1M, m), 3.78-3.88 (1H, m}, 4.17
(2H, q, 3= 7.3 Hz), 452 (1H, dd, J = 7.3, 5.0 Hz),
6.95-7.03 (1H, my, 7.15-7.22 (1K, m}, 7.22-7.37 {(4H,
m}.

13
| (113a)

13
(113b)

"H-NMR (CDCL,) &: 0.94 (3H, £, J = 7.3 Mz), 1.54-
1.73 (2H, m), 1.78-2.00 (3H, m), 2.01-2.15 (1H, m),
2.50-2 68 (2H, m}, 2.84-2.82 (1H, m), 2.95-3.17 {4H,
M}, 3.24-3.34 (1H, m), 3.34-3.49 (3H, m), 3.76-3.90
(1H. m), 4.32-4.42 (1M, m), 4.76-4.83 (1H, m), 7.08-
742 (1M, my, 7.42-7.48 (1H, m), 7.22-7.31 (31, m),
7.32-7.36 (1H, m), 7.37-7.41 (1H, m),

14 H-NMR (CDCl) 8: 0.93-1.03 (3K, m), 1.16-1.32
(114a) (6, m), 1.38-1.87 (7H, m), 2.27-2.78 (7H, m), 2.7%-
2.96 (20, m), 2.97-3.41 (5H, m), 3.79-3.90 (1H, m),
£.08-4.23 (2H, m), 4.47-4.56 (1H, m), 6.87-6.96 (1H,

iy

o} N m), 6.96-7.04 (1H, m), 7.13-7.38 (4H, m}.
OH
cl \[/o\/
i
o
114 Cl "H-NMR (CDCh) & .98 (3M, {, J = 7.3 Hz}, 1.15-
(114b) 1,29 (3H, m), 1.85-1.75 {2H, m}, 1.84-2.01 (3H, m),

2.03-2.21 (1H, m), 2.54-2.77 (4H, m), 2.85-2.95 (1H,
m), 2.98-3.17 (4H, m), 3.21-3.46 (4, m), 3.46-3.54
O/\K/\N (1K, m), 3.90-4.01 (1M, m), 4.41-4.51 (1H, m), 4.76-
OH 4.84 (1H, m), 6.98-7.03 (1H, m), 7.09-7.12 (1H, m),
7.13-7.20 (1H, m), 7.20-7.32 (3H, m}.

Cl OoH
O
115 ol *H-NMR (CDCl) 8 0.97 (3H, t, J= 7.3 Hz), 1.28
{115a) | (3H, t, J=7.2 Hz), 1.38-1 48 {tH, m), 1.60-1.73 (4H,
/@/ ) m), 1.74-1,86 (1H, m), 2.31-2.55 (5H, m}, 2.62-2.71
z Cl {(tH, m), 2.77-3.08 (5H, m), 3.24 {1H, dd, J= 9.4, 8.4
O/Y\D Hz), 3.38 (1M, dd, J = 9.4, 4,1 Hz), 3.80-3.88 {4H,
m}, 4.15 (2H, g, J = 7.2 Hz}, 4.49-4.55 (1H, m), 6.77
OH {1H, ¢, 4= 7.8 Hz), 6.85-7.04 (2H, m), 7.18-7.28
{oH m), 730 (1H, d, J = 8.7 Hz).
/O O
O
115 cl "H-NMR (CDCl) 5: 0.95 {3H, &, J = 7.4 Mz), 1.54-
{115b) 164 (1H, m), 1.65-1.74 (2K, m), 1.75-1.88 (2H, m),
_/@/ 1.90-2.00 (1H, m), 2.81-2.67 (3H, m}, 2.76-2.85 (2H,
H cl [ m), 2.90-3.07 (3H, m), 3.28-3.34 (2H, m), 3.43-3.56
O/Y\D (ZH, m}, 3.81-3.84 (41, m), 4.05-4.13 {1H, m), 4.79-
' | 4.84 (1H, m), 6.77 (1H. 4. J= 7 4 Mz), 6,89 (1H, ¢, J
OoH | =6.9Hz), 7.05 (1M, dd, J=8.0, 2.3 Hz), 7.20 {1H. ¢,
J=8.0Mz), 7.28-7.31 (H, m), 7.37 (1H, d, J= 8.0
0O OH Hz).
O
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185

16
(1152}

Cl

"H-NMR (CDCly) 8 0.82-1.01 (3H, m), 1.16-1.30
(6H, my, 1.37-1.52 (1H, m), 1.56-1.86 (6H, m}, 2.25-
2.56 (5H, m), 2.87-2.78 (3H, m}. 2.78-3.15 (BH, m),
3.46-3.27 (1H, m), 3.34-3.40 (1H, m), 3.77-3.89 (4H,
m), 4.07-4.20 (2H, m), 4.48-4.55 (1H, m}, 6.73-6.78
(1H, m), 6.87-6.93 (1H, m}, 6.85-7.05 (ZH, m), 7.15-
727 (2H, m).

118
(118b)

OH

Cl

iy

TH-NMR {GDCE) 6 0.95 (3H, L J = 7.2 Hz), 1.22
(3H, t, J = 7.2 Hz), 1.54-1.65 {1H, m), 1.65-1.93 {4HM,
m), 1.53-2.05 (1H, m), 2.54-2.55 (2H, m), 2 65-2.76
(3H, m), 2.78-3.04 (4H, m), 3.06-3.15 (1H, m}, 3.32
(1H, dd, J = 12.8, 4.0 Hz), 3.35 (1H, dd, 4 = 12.9, 3.2
Hz}, 3.47 (2H, 4, J = 5.7 Hz), 3.50-3.67 (1M, m), 3.83
(3H, s), 4.10-4.21 (1M, m), 4.80-4.86 (1H, m), .73~
.77 (1M, m), 6.95-7.00 (2K, m), 7.05-7.67 (1H, m},
7.47-7.22 (1H, m), 7:23-7.27 (1H, m).

117
{117a)

T

Cl

Cl

TH-NMR (CDCl3) 3: 0.96 (3H, t, J = 7.3 Hz), 1.21-
1.28 (3H, m), 1.36-1.51 (1M, m), 1.57-1.83 {(5H, m),
2.31-2,50 (3H, m), 2.57 (2H, &, J = 7.8 Hz}, 2.66-2.75
(4H, m), 2.77-3.00 (4H, m}, 3.00-3.11 {1H, m}, 3.24
(1H, dd, J = 9.2, 6.4 Hz), 3.35 (1H, dd, J=9.2 3.2
Hz}, 3.80-3.88 (1M, m), 4.14 (2H, g, J = 7.3 Hz),
4.42-4.46 (1H, m), 6.92-7.02 (2H, m), 7.16-7.28 (2H,
m}, 7.26-7.35 {1H, m).

117
{117

TH-NMR {CDCla) 8 0.91 (3K, &, J = 7.3 Hz), 1.50-
1.63 (1H, m), 1.53-2.00 (5H, m), 2.45-2.55 (1H, m),
2.58.2.80 (3H, m), 2.84-2.99 {2H, m), 3.00-3.14 (1},
m), 3.14-3.25 {1H, m}, 3.25-3.48 (4H, r}, 3.58-3.70
(1H, m), 4.09-4 20 (1H, m), 4.68-4.75 (1H, m), 6.98~
7.15 (3H, m), 7.30-7.34 (1H, m), 7.36-7.40 (1H, m}.

18
(118a)

"H-NMR (CDClz) 6: 0.96 (3K, t, J = 7.3 Hz), 1.25
(34,1, 3 = 7.1 Hz), 1.36-1.49 {1H, m), 1.58-1.84 (5H,
m), 2.23 (3H. 8, 2.32-2.49 (3M, m), 2.52-2.58 (2H,
m), 2.64-2.73 (1H, m), 2.77-2.98 (4H, m), 3.01-3.08
(1H, m), 3.24 (1H, dd, J = 9.6, 6.4 Hz), 2.37 (1H, dd,
J=95 4.1Hz), 3.81-3.88 (1H, my, 4,14 (2H, ¢, J =
7.4 Hz), 4.41-4.47 (1H, m), 6.84-7.07 {3H, m), 7.23-
7.28 (1H, m), 7.31 (1K, d, J = 7.8 Hz).

18
(118b)

TOINMR (CDCh) 6: 0.91 (3H,t, J= 6.0 Hz), 1.62~
1.64 (1H, m), 1.66-1.77 (1H, m), 1.77-1.98 (3H, m),
2.01-2.12 (TH, m), 2.22 (3H, 5}, 2.48-2.58 (1H, m),
2.60-2.70 (1H, m), 2.70-2.80 (1H, m), 2.80-2.86 (1H,
m), 2.92-3.08 (3M, m), 3.23-3.48 (5H, m), 3.73-3.82
(1M, m), 4.24-4.33 (1H, m), 4.62-4.68 (1H, m}, 6.92
{1H, d, J = 10.5 Hz), 7.02 (11, d, J = 7.8 Hz}, 7.10
(1H, d, J = 8.3 Hz), 7.34 {H—E 8), 7.38 (1H, d, J =
8.3Hz).




186

'H-NMR (CDCly) 8: 0.95 (3H, t, J = 6.8 Hz), 1.16-
1.29(6H, m), 1.40-1.51 (1M, m), 1.57-1.84 (5H, m},
2.23 (3H, s), 2.30-2.48 (3H, m), 2.52-2.58 (2H, m),
2.83-2.78 {3H, m), 2.78-2.85 (4H, m), 3.00-3.08 {1H,
m), 3.24 (1H, dd, J=9.6, 6.4 Hz2}, 3.36 (1H, dd, J =
9.6, 4.1 Hz), 3.81-3.80 (1H, m), 4.14 (2H, g, J=7.3
Hz), 4.41-4 47 (1H, m), 6.81 (1H, d, J = 8.3 Hz), .98
(1H, d, J = 7.3 Hz}, 6.99-7.07 2H, m), 7.20 (1H, d, J
= 8.3 Mz),

F(IH, m).

THNMR (CDCh) & 0.81 (3H, t, J = 7.3 Hz), 1.22
(3H, t, J = 8.7 Hz}, 1.5%-1.64 (1H, m), 1.64-1.77 (1H,
m), 1.79-2.00 (3H, m}, 2.02-2.13 (1R, m), 2.21 (3H,
§), 2.48-2.80 (5H, m), 2.82-2.91 (1H, m), 2.92-3.12
(3H, m), 3.25-3.48 (5H, m), 3.78-3.88.(1H, m), 4.30-
4.40 (1H, m), 4.59-4.70 (1H, m), .91 (1H, d, J =
10.5 Hz), 6.97-7.04 (2H, m), 7.10 (1H, s), 7.20-7.30

"H-NMR {CDCly) & 0.99 (3H. 1, J = 7.8 Hz), 1.23-
131 (3K, m), 1.36-1.47 (1H, m), 1.60-1.86 (5H, m),
2.32-2.5C (8H, m), 2.63-2.72 (1H, m), 2.82 (1H, dd, J
=124, 6.0 Hz), 2.89 (1H, dd, J = 12.4, 4.4 Hz), 2.92-
3.07 (3H, m), 3.24 (1M, dd, J = 0.4, 6.4 Hz), 3.37
(1M, dd, J = 9.4, 3.9 Hz), 3.61-3.88 (1H, m), 4.18
(2H, q, J = 7.3 Hz), 4.48-4.53 (1H, m), 6.98 (1, ¢, J
= 8.3 Hz), 7.05-7.10 {14, m), 7.15 (1H, 1, J = 7.8 Hz),
7.23-7.28 (24, m), 7.31 {1H, d, J = 8.3 Hz).

TH-NMR {CDCl) 8. 0.96 (3H, t, 4 = 7.1 Hz), 1.57-
1,78 (2H, m), 1.77-2.00 (3H, m}, 2.01-2.13 (2H, m), |
2.34 (3H, s}, 2.42-2.52 {1H, m), 2.53-2.63 (1H, m},
2.80-3.12 (5H, m), 3.18-3.33 (1H, m), 3.33-3.47 (3H,
m}, 3.77-3.85 (1H, m), 4.30-4,39 (1H, m), 4.71-4.79
(1H, m), 7.04-7.16 (3H, m), 7.16-7.21 (1H, m), 7.32-
7.41 (2H, m).

[0160G]
[Table 107]
118 oy
F o) N
OH
H(O\//
0 |
119 or |
e g
OH
OH
o}
120
(120a) /@/Ci
OH
O\/
O
120
(1208} /Q/Ci
c
SQEae
e OH
OH
O
121 =N\_-C
1218
) Ny

"H-NMR {CDCls) 8: 0,568 (3H, t, 3= 7.3 Hz), 1.16-
1.28 {6H, m), 1.41-1.51 (1H, m}, 1.56-1.82 (5H, m},
2.30-2.40 {3M, m}, 2.57 (2H,t, J = 8.0 Hz}, 2.65-2.75
(3H, M), 2.78-2.99 (4H, m}, 3.00-3.18 (1H, m), 3.24
(1H, dd, J = 6.6, 6.4 Hz}, 3.35 (1M, dd, J = 8.6, 4.1
Hz), 3.80-3.88 (1H, m), 4.14 {2H, q, J = 7.3 Hz),
4.43-4 48 (1H, m), 6.88-7.03 (3H, m}, 7.17-7.24 (2H,
mj.




187

F
O/Y\N 3.10 (2H, m}, 3.21-3.46 (8H, m), 3.71-3.82 (1H, m),
OH 4.21-4.31 (1H, m), 4.67-4.74 (1H. m), 5.96-7.06 (2H,

121 I ol THNMR (CDCly 6 0.1 (3H, £, J=7.3 Hz), 1.22
(121b) (3H,t, J = 7.3 Hz), 1.50-1.62 (1H, m), 1.64-1.77 (1H,
" ; ’Q/ m), 1.77-1.98 (3H, m), 1.98-2.08 {1H, m}, 2.45-2 56
, : {1H, m), 2.57-2.86 (BH, m), 2.88-2.97 (1H, m), 2.96-
l
| m), 7.06-7.14 (2H, m), 7.22-7.30 (1H, m).

[Table 108}

iy

Hz), 4.47-4.53 (1H, m}, 6.91 (1H, 6d, J = 8.0, 2.1
Hz), 6.98-7.03 (1H, m), 7.65-7.10 (1H, m}, 7.12.7.23
(2H, m), 7.24-7.30 (1H, m).

122
(1225)

152 TH-NMR (CDCly 8- .98 (3H, 1, J = 7.8 Hz), 1.18-
(1222) 1.31 (8H, m), 1.40-1.50 (1H, m}, 1.59-1.85 (5H, m),
2.30-2.53 (8H, m), 2.62-2.78 (3H, m), 2.80-3.07 {5H,
m), 3.23 (1H, dd, J = 9.4, 6.6 Hz), 3.37 (1H, dd., J =
9.4, 4.1 Hz), 3.81-3.89 {1H, m), 4.18 (2H, g, J = 7.2
E

m), 4.75-6.82 (1H, m), 6.96-7.00 (1H, m), 7.04-7.15
(3H, m), 7.17-7.22 (1H, m). 7.24-7.28 (1H, m).

HNMR (CDClh) 8. 0.87 (3M, 1, J = 7.0 Hz), 1.22
/@/ (34,1, J = 7.3 Hz), 1.57-1.76 (2H, m), 1.77-1.97 (3H,
m), 1,.99-2.16 (1H, m}, 2.35 (344, 8}, 2.42-2.62 (2H,
m), 2.73 (2H, q, J = 7.5 Hz), 2.77-2.86 (1H, m), 2.86-
2.88 (2H, m), 2.98-3.13 (2H. m), 3.17-3.30 {15, m),
Q 3.31-3.48 (4H, m), 3.77-3.86 (1H, m), 4.30-4.38 {1H,
OH

123
(123a)

TH-NMR (CDCiy 6 0.3 (3H, t, J = 6.9 Hz), 1.24
(3H, %, J = 7.3 Hz), 1.32-1.50 (2H, m}, 1.52-1.59 (2H,
m}, 1.85-1.80 {4H, m), 2.22 (3H, s, 2.32-2.47 (3H, -
my, 2.57 (2H, &, J = 8.5 Hz), 2.66-2.72 (1H, m), 2.83
(1H, dd, J = 12,6, 5.7 Hz), 2.88-2.98 (3H, m), 3.01-
3.06 (1H, m), 3.23 (1H, dd, J = 9.2, 6.4 Hz), 3.35
(1H, dd. J = 9.2, 4.4 Hz), 3.82-3.88 (1H, m), 4.13
(24, g, J = 7.3 Hz}, 4.55 (1M, dd, J = 8.3, 3.7 Hz),
B.80 (1H, d, J = 5.5 Hz), 6.82 (1H, s}. 7.06 (2H, m),

CO,E 746 (1H, dd, J=8.3 23Hz), 738 (1H. d,J=23
Hz).

-2.01 (3K, m), 2.08-2.15 (1M, m), 2.24 (M, s},
-2.58 (1H, m), 2.64-2.60 (1M, m}, 2.78-2.84 (1H,

. O«3.1é {(1H, m), 3.32 (1H, dd, J = 10.9, 6.3
Hz), 3.38-3.44 (3H, m), 3.87-3.82 {1H, m), 4.38-4.43
(TH, m), 4.72 {1H, dd, J = 7.7, 4.3 Hz} 6.88-6.83

5
P
0
L! 3 &
93 TH-NMR (CDCY) & 0.81 {38, ¢, J = 7.2 Hz), 1.22-
(123b) 1.36 (2H, m), 1.43-1.54 (2H, m), 1.65-1.73 {1H, m),
1.87
2.52-2
m), 2.83 (1H, dd, J = 13.2, 8.2 Hz), 2.98-3.05 (2H
), 2.1

COZH (2H. m), 7.11-7.17 (4H, m).
124 TH-NMR (CDCl) 8 0.92 (3H, L, J = 7.2 Hz), 1.25

m), 1.50-1.57 {2H, m), 1.62-1.80 {4H, m}, 2.22 (3H,
! 8), 2.33-2.40 (2H, m), 2.43 (1H, dd, J = 12.6, 7.4

by, 2.57-2.61 (2K, ), 2.65-2.71 (1H, m}, 2.81 (1H,
dd, J = 12.6, 5.7 Hz), 2.86 (1H, dd, J = 13.2, 4.0 Hz),
2.91-2.99 (2H, m), 5.01-3.05 (1H, m), 3.22 (1H, dd, J
=65 586 Hz), 3.34 (1H, dd, J = 9.5, 4,0 Hz), 3.80-
3.85 (1M, m}, 4.15 (2M, g, J = 7.2 Hz), 4.55 (1H, ad, |

|
{124a} (3H, t, J = 7.2 Hz), 1.31-1.40 (1H, m}, 1.42-1.48 (1H, l




CO,Et

Q
iy

J=86,40Hz),6.80{(1H, 4 J=3.4Hz), 882 (1H,
s}, 7.05 (1H, t, J=8.0Hz), 715 (1H. d, J= 2.3 Hz},
721 (1H, dd, 3= 8.0,23Hz), 7.34 (1H, d,J= 88
Hz}.

194
£124b)

R

SERRS

CO.H

N/

TH-NMR {CDGla) & 0.90 (3H, 1, J = 7.1 Hz), 1.22-
1.33 (1H, m), 1.42-1.54 (2M, m), 1.64-1.74 (1H, m),
1.77-1.54 (3H, m), 2.00-2.04 (1H, m), 2.23 (3H, s},
2.56-2.57 (1H, m}, 2.61-2.69 (1H, m}, 2.73-2.80 {2H,
m), 2.87-2.98 (2H, m), 3.03-3.13 (1H, m), 3.17-3.24
¢1H, m), 3.33 (2H, dd, J = 13.3, 3.7 Hz), 3.37-3.42
(25, m}, 3.83-3.71 (1H, m), 4.15-4.22 (1H, m}, 4.79-
£83 (1H, m), 5,57 (2H. . J = 9.4 Hz), 710 (1H ¢, J =

7.8 Hz), 7.15 (1H, dd, J = 8.3, 2.3 Hz), 7.22 (1H, d, J
‘ = 2.3 Hz}, 7.26 (1H, d, J = 8.3 Hz).

[01e2]

[Table

125
(125a)

(4
i (5H, m), 2.86-3.02 (3
3,

"H-NMR (CDCh) &
(3H,t, J = 8.9 Hz), 1
(3H, m}, 1.74-1.85

H 1 J=7.1Hz), 1.28
(1H, m), 1.48-1.61

), 2.23 (3H, s}, 2.46-2.62
}, 3.04-3.00 (1H, m), 3.12-
318 (1H, m), 3.22-3.30 (2H, m), 3.34 (1H, od, J =
6.6, 4 1 Hz), 3.92-3.98 (1H, m), 4.96 (2H, 0, J = 6.9
Hz), 4.60 (1H, od, J = 8.3, 3.7 Hz), 6.81 (1H, s),
B.84 (2H.d, J = 5.5 Hz), 7.07 (1H, 1, J = 8.0 Hz),
749 (1M, 1, J = 7.8 Mz), 7.30 (1H, 1, J = 7.8 Hz).

0.93 (3
33147
H, m}, 2.
H, mj, 3.

125
{125h)

"H-NMR {CDCL) & 0.80 (3H, t, J = 6.8 Hz), .22
1.40 (1H, m), 1.44-1.54 (2H, m), 1.61-1.71 (1H, m),
1.87-2.03 (3H, m}, 2.10-2.17 (1H, m}, 2.23 (3H, s),
2.83-2.67 (2H, m), 2.98-3.15 (4H, m), 3.21-3.34
(2H, m), 3.37-3.42 (2H, m), 3. 47 3,53 (2H, m), 3.95-
4.02 (1H, m), 4.45-4 50 (1M, m), 4.78 (1H, dd, J =
8.0, 3.9 Hz). 6.80 (2H, dd, J = 11.9, 8.2 Hz), 7.08-
7.18 (2H, m), 7.23 (1H. d, J = 7.3 Hz}, 7.27 (1H, ¢, J
= 7.3 Hz).

128
(126a)

TH-NMR (CDCly) & 1.25 (3H, & J = 7.1 Hz), 1 44
(3H, d, J = 6.4 Hz), 1.45-1.57 (1H, m),

(3H, m), 2.31 (3H, 5), 2.33 (3H, 5). 2
12.8, 8.6 Hz), 2.49-2.65 (4H, m), 2.76-
2.88 (1M, 4, J = 8.2 Mz), 2.95 (3H, t, J
3. ?6323(1H m}, 3.28-3.38 (2H, m),
(1H. m). 4.14 (2H, g, J = 7.1 Hz), 4.74 (1H, g, J =
6.4 Hz). 6.95 (1H, d, J =7.8Hz), 6.98 (1H, 5}, 7.07
(M, d. J = 7.8 Mz5, 7.11 {1H, d, J = 7.8 Hz), 7.15
(1H. §), 7.30 (1H, &, J = 7.8 Hz).

196
(126b)

THANMR (CDClg) & 4.38 (3H, 4, J = 6.3 Mz), 1.82-
2.02 (4H, m), 2.05-2.10 {1, m), 2.28 (3H, 5), 2.33
(3H, s), 2.56-2.66 (1H, m), 2.83-2.89 (1H, m), 2.93
{14, 8d, J = 13.2, 10.3 Hz), 2.98-3.03 (2H, m), 2.15-
3.22 (1H, m), 3.33-3.45 (5H, m), 3.85-3,90 (1H, m),
£34-4.38 (1H, m), 4.86 (1H, g, J = 6.3 Hz), 7.01
(1H, 5), 7.02-7.05 (2H, m), 7.16 (1H, d, J = 7.4 Hz),
7.20-7.22 (2H, m).




127
(1272)

CO.Et

g

(3H, d. J=86.4 Hz}, 1.54-1.61 {
(3H, m}, 2.33 (3H, 8), 247 {1H,

Hz), 4.74 (1H, g, J = 5.4 Hz),
Hz), 7.42 (1H, d, J = 7.8 Hz),
¢, J = 8.3 Hz), 7.35 (1H, d, J

(1H, d,J=7.58
5(2H, ), 7.22 (14,
8.3 Hz).

m
6.9
71

127
(127b)

jsaan
Cl l\

CO,H

O

c

TH-NMR (CDCly) 5 1.37 (31, d, J = 6.4 Hz), 1.87
2.05 (3H, m), 2.11-2.17 (1H. m), 2.34 (3H, ), 2.57-
2,85 (1M, m), 2.86-2.75 (1H, m), 2.82-2.88 (1H, m),
2.96-3.08 (3H, m), 3.26-3.27 (1H, m), 3.31-3.45
(4H, m), 3.47-3.54 (1H, m), 3.93-4.00 (1H, m), 4.30-
445 (1H, m), 4,85 (1H, g, J = 6.4 Hz), 7.05 (1M, d, J
=78 HzY, 718 (2H, 1, J= 8.3 Hz), 7.21 (@H, d, J =
8.3 Hz), 7.26-7.27 (1H, m).

10163]

{Table

1107

128
(128a)

Cl

-

H-NMR (CDCh} & 1.25 (3H, &, J = 7.1 Hz}, 1.40-
1.44 (1H, m}, 1.44 (3H, d, J = 6.4 Hz), 1.63-1.73
(3H, m), 2.31 {34, 5}, 2.35-2.46 (3H, m}, 2.56-2.60
(2H, m), 2.84-2.71 (1H, m), 2.80 (*H, dd, J = 12.4,
6.0 Hzj, 2.90 (1H, dd, J = 13.3, 4.1 Hz), 2.95 (2H, 1,
J=8.0Hz), 3.01-3.06 (1H, m), 3.28 (18, dd, | =
9.6, 6.6 Hz), 3.36 (1H, dd, J = 9.6, 4.1 Hz), 3.80-
3.86 (TH, m), 4.15 (2H, q, J = 7.1 Hz), 4.73 (1H, g, J
= 8.4 Hz), 6.87 {1H, 4, J = 8.0Hz), 8.95 (1H, 5, 8,98
(1H, $), 7.07 (1H, d, J = 7.8 Hz), 7.25 (1H, t, J = 7.8
Hz), 7.51 (1H, d, J = 7.8 Hz).

128
{128b}

H-NMR (CDCls} & 1,38 (3H, d, J = 6.4 Hz), 1.84-
2.01 {3H, m), 2.08-2.15 (1K, m), 2.29 (3H, s}, 2.55-
2.71 (2H, m), 2.82.2.88 (1H, m), 2.92-3.15 (4H, m),

[ 3.31-3.47 (5H, m), 3.84-3.80 (1H, m), 4.34-4.39

(1H, m), 4.84 (14, q, J = 6.4 Hz), 7.02 (3H, d, J =
8.8 Hz), 7.07 (1K, d, J = 10.1 Hz), 7.20 (1H, d, J =
7.8 Hz), 7.34 (1H, . 2 = 8.0 Hz).

129
(129a)

TH-NMR (CDCly) & 0.95 (3H, t, J = 7.3 Hz), 1.25
(34,1, J =7.3 Hz), 1.41-1.50 {1H, m), 1.61-1.83
(5H, m), 2.32 (3H, ), 2.34-2.46 (3H, m), 2.59 (2H, 1,
J= 8.0 Mz), 2.64-2.70 {(1H, m}, 2.82 (1H, dd, J =
12.5, 5.7 Hz), 2.87 {14, de, J = 13.1, 3.9 Hz), 2.85
(2H, q, J = 7.6 Hz), 3.00-3.06 {1H, m), 3.24 {1H, dd,
J =94 66Hz), 3.35{1H, dd, J = 5.4, 3.9 Hz), 3.80-
3.86 (1H, m), £.15 (2H, q, J = 7.3 bz}, 4.48 (1H, £, J
= 6.4 Hz), 6.93 (1M, d, J = 7.3 Hz), 7.10 (1H, d, J =
78Hz), 714 (2H. ¢, J=50Hz), 7.21 (1H, d, J =
8.3 Hz), 7.33 (1H, d, J = 8.3 Hz),

125
(128b)

Cl

\ /7

H-NMR (CDCliy & 0.91 (3H, 1, J = 6.2 Hz), 1.56~
1.65 {1H, m), 1.68-1.77 {1H, m), 1.87-2.00 (3H, m),
2.10-2.17 (1H, m), 2.34 (3H, s), 2.55-2.62 (1#, my),
2.66-2.73 (1M, m), 2.79-2.86 (1H, m), 2.84 (1H, ¢, J
= 10.8 Hz), 3.00-3.16 (3H, m), 3.31-3.44 (5H, m),
3.88-3.94 {(1H, m}, 4. 40-4 .44 {1H m), 4.65 (1H. &, J
=53 Hz), 705 {1H, d, J=7.3 Hz), 7.18-7.24 (5,
m}.




g

o

TNMR (CDClL) 5: 1.26 (3H, t, J=7.2 Hz), 1.43
(3H, d, J = 6.4 Hz), 1.54-1.62 (1H, m), 1.76-1.87
(3H, m), 2.58 (3H, t, J = 8.0 Hz), 2.62-2.69 {2H, m),
2.93 (3H. 4, J = 7.8 Hz), 2.87-3.07 (2H, m), 3.30-
3.37 (3H, m), 3.07-4.03 (1H, m), 4.12 (2H, q, J= 7.2
Hz), 4.74 (1H, q, J = 6.4 Hz), 6.88-6.94 (2H, m),
6.99 (1H. d, J = 10.1 Hz}, 7.08-7.14 (2H, m), 7.30
(1H, t, J = 8.0 Hz}.

gy

-

"H-NMR {CDCl) & 1.35 (3H, d, J = 6.3 Hz), 1.81-
1.88 (1H, m}, 1.90-2.01 (2H, m), 2.03-2.09 (1H, m),
2.55-2.60 (2H, m), 2.79-2.85 (1H, m}, 2.92-3.01
{3H, m), 3.15-3.21 (1H, m), 3.35 (1M, dd, J = 10.9,
5.7 Hz), 3.40-3.47 (4H, m), 3.81-3.86 (1H, m), 4.31-
4.36 {(1H, m), 4.88 (1H, g, J =63 Hz), 6.88 (1H. 1, J
= 8.3 Hz), 700 {1H,d, J=80Hz), 7.03 (1H, dd J=
10.3, 28 Hz), 7.07 (1H, dd, J = 8.7, 1.7 Hz}, 7.15
(1, dd, J = 8.3, 8.4 Hz), 7.34 (1H, t, J = 8.0 Hz).

130
130a)
F
OH
COLE
130
130b)
F o/mj/ﬂw{:>
OH
COH
[0164)]

[Table 1117

R O/\A/\D
C!i/

COLE

277 (1H, m), 2.82 {14, dd, J = 12.6, 5.7 Hz), 2.89-

TH-NMR (CDCly) & 1.25 (3H, £, J= 7.1 Hz), 1.43
(3H, d, J = 6.4 Hz}, 1.44-1.48 (1H, m), 1.66-1.76
(3H, m), 2.40-2.50 (3H, m), 2.57-2.62 {2H, m), 2.72-

3.01 (3H, m}), 3.06-3.11 (1H, m}, 3.26-3.36 (2H, m),
3.82-3.88 (1H, m), 4.15(2H, q, J =7.1 Hz}), 473
(1H, g, J= 6.4 Hz), 689 (1H,d, J=8.3 Hz) 6.86
(1H, d, J = 10,1 Hz}, 7.15 (1H, &), 7.21-7.26 (1H,
my, 728 (1H, d, J= 83 Hz), 7.36 {1H,d,J=8.3
Hz).

131
(131b)

e

~CO,H

Ci

13
(131a) /@’

"H-NMR (CDCly) &: 1.36 (3H, d, J = 6.4 Hz), 1.80-
2.01 (3H, m}, 2.03-2.08 (1K, m), 2.52-2.67 (2H, m),
2.80-3.11 (5H, m), 3.29-3.43 (5H, m), 3.74-3.80
(1M, M), 4.26-4.32 (1H, m), 4.88 (1H, q, J=6.4
Hz),7.00 (1H, ¢, = 7.8 Hz), 7.06 {1H, d, J = 9.6
Hz), 7.17 (1H, d, J = 8.3 Hz), 7.20 (1H, ), 7.27 {1H,
d,J =83 Hzy, 7.34 (1H, £, J = 7.8 Hz).

132
(132a)

RO

CO,Et

A0

[ H-NMR (CDClL) 8 1.26 (3H,t, J=7.3H

z), 141
(3H, d, J = 6.4 Hz}, 1.56-1.64 (1H, m), 1.75-1.88
(3H, m), 2.33 (3H, ), 2.52-2.57 (4H, m), 2,58-2.68
(1M, m), 2.87-3.03 (5H, m}, 3.31-3.38 (3M, m}, 3.67- |
4,03 (TH, m), 4.12 (2H, q, J = 7.3 Hz), 4.79 (1H. q. J |
= 6.4 Hz), 6.68-6.74 (1H, m), 6.94-6.99 (2H, m),
743 {1+, d, J = 7.8 Hz), 7.17 (14, s).

132
(132b)

Y

RO

CO,H

\

ey

P{1H, s) 7.26 {1H, s}.

*H-NMR (CDCls) 6 1.32 (3M, d, J = 6.0 Hz), 1.86-
2.06 (3H, m), 2.10-2.18 (1H, m}, 2.33 (3H, s), 2.54-
287 (2H, m), 2.83-3.01 (3H, m}, 3.12 (1H, dd, J =
13.3, 9.6 Hz), 3.26-3.32 (1H, m}, 3.33-3.40 (2H, m),
3.42.3.50 (2H, m), 3.51-3.58 (1H, m), 3.86-4.03
{1H, m}, 4.42-4 .47 {1H, m}, 4.94 (1M, q, J = 6.0 Hz),
8.66-6.71 (1M m), 6.88 (1H, d. J=9.4 Hz), 7.06
(1H,d, J=76Hz), 716 (1H, d, J = 83Hz) 7.22




133
{133a)

CO,Et

s
=
w

TH-NMR (CDCl) 8 1.25 (3H. &, J = 7.3 Mz}, 1.4
(3H, d. J = 6.4 Hz), 1.55-1.65 (

(3H, m), 2.48-2.76 (5H, m), 2.87-
3.38 (3H, m}, 3.99-4.04 (1H, m
Hz}, 4.79 (*H, g, J = 64Hz)6
£.92-8,96 (2H, m), 7.06 (1H, dd
7.30 (14, t, J = 8.0 Hz).

133
(133b)

@

t

CO,H

Cl

TH-NMR (CDClg) 8: 1.33 (3H, &, J = 6.0 Hz), 1.84-
1.83 (1H, m), 1.94-2.04 (ZH, m), 2.08-2.17 {1H, m),
2,51-2.65 {2+, m), 2.82-2.90 (1H, m), 2.93-3.09
(3H, m}, 3.22-3.28 (1H, m), 3.37 (1H, dd, J = 11.0,
6.0 Hz), 3.43-3.48 (3H, m), 3.49-3.55 (1H m), 3.81-
3.87 (1H, m), 4.38-4.43 (tH, m), 4.98 {(1H, g, J=6.0
Hz), 6.68 (1H, t, J=9.4Hz), 688 (1H, d, J=96
Hz), 7.02 (1H,d, J=83 Hz), 708 (1H, d, J = 86
Hz), 7.35 (1H, £, J=7.8 Hz),

[0165]

[Table 11Z2]

134
{134a)

N/

TH-NMR (CDCh) 5: 0.87 (3H, £, J= 7.3 Hz), 1.24
(3,1, J = 7.1 Hz), 1.44-1.52 {1H, m), 1.50~1.83
(5H, m}, 2.38 {1H, dd, J = 13.3, 9.8 Hz), 2.43-2.50
(2H, m), 2.57 (2H, t, J = 8.3 Mz}, 2.71-2.78 (1H, m),
2.84-3.00 (4H, m), 3.07-3.12 (1H, m), 3.26 (1H, dd,
J= 0.6, 6.4 Hz), 3.37 (1H, dd, J = 9.5, 4.1 Hz), 3.85-
3.91 (1H, m), 4,12 (2H, q, J = 7.1 Hz), 448 {1H, ¢, J
= 8.2 Hz), 6.89 (1M, td, J = 8.3, 2.8 Hz), 6.94 (1H, d,
J=7.8Hz), 7.08-7.14 (4H, m).

134
{1340)

"H-NMR {COCly) & 0.92 (3H, ¢, J = 7.2 Hz), 1.85-
1.65 (1H, m}, 1.86-1.77 (1H, m), 1.86-2.01 (3H, m},
2.08-2.16 (1H, m), 2.34 (3H, s}, 2.53-2.60 (1H, m),
2.63-2.70 (1K, m), 2.77-2.84 (1H, m), 2.94-3.08
(3H, m), 2.12-3.19 {(1H, m), 3.31-3.48 (5H, m), 3.89-
3.96 (1H, m), 4.41-4.47 (1H, m), 466 (1M, t, 3= 6.2
Hz), 6.89 (1M, td, J = 8.3, 2.8 Hz), 6.89 (1H dd, J =
10.1, 2.8 Mz}, 7.05 (1H, dd, J = 7.6, 1.8 Hz), 7.18
(2H, dd, J = 8.7, 5.4 Hz), 7.22 {1H, s).

135
{135a)

"H-NMR (CDCly) & 0,88 (3H, &, J = 7.3 Hz), 1.24
(3H, t. 4 = 6.9 Hz), 1.40-1.46 {1H, m), 1.62-1.82
(5H, m), 2.36-2.48 (3H, m), 2.57 (2H, t, J = 8.5 Hz),
2.66-2.75 (1H, m), 2.82 (1H, dd, J = 12.6, 5.7 #iz),

2 88286 (3H, m}, 3.02-3.07 (1H, m), 3.25 (1H, dd,
J=9.2 6.4Hz), 3.37 (1H, dd, 4= 9.2, 4.1 Hz), 3.82-
3.88 (1H, m), 4.14 (2H, q, J = 6.5 Hz), 4.45 (1H, t, J
= 6.2 Hz), 6.87-8.92 (2+, m), 6.96 (1H, d, J= 10.1
Hz}, 7.00-7.14 (2K, m), 7.26 (1H, t, 4 = 8.0 Hz).

138
(135D}

M

THNMR (CDCly) 6 0,01 (3M, t, J = 7.3 Hz), 1.56-
183 (1H, m), 1.66-1.77 (1H, m), 1.85-2.02 (3H, m),
2.08-2.16 (1H, m), 2.52-2.60 (1H, m}, 2.62-2.69
(1H, m), 2.76-2.83 {1H, m), 2.95-3.19 (4H, m), 3.32
(1M, dd, J = 10.8, B.6 Hz), 3.40-3.48 (4H, m), 3.87-
3.93 (1H, m), 4.39-4.45 (14, m), 4.85 (1H, t, J = 5.4
Mz), 6.89 (1H, td, J = 8.3, 2.8 Hz}, .98 (1H, dd, J =
10.3, 3.0 Hz). 7.01 (1H, &, J = 7.8 Hz), 7.08 (11, d,
J= 86 Hz) 7.16 (1H, dd, J = 8.5, 5.7 Mz), 7.35 (1H,
t,J=7.8Hz).




192

38
(1363)

COLEt

a

TH-NMR (CDCia) & 0.95 (3t t, J = 7.6 Hz}, 1.25
(3, 1, J = 7.1 Hz), 1.46-1.57 (1H, m), 1.60-1.87
(5H, m), 2.31 (3H, 5), 2.33 (3H, s, 2.39-2 48 {1H,
m), 2.50-2.55 (2H, m}, 2.58 {2H, dt, 4 = 115, 4.0
Hz), 2.74-2.84 (1H, m), 2.88-2.98 (4H, m), 3.17-
3.22 (14, m), 3.25 (1H, dd, J = 9.6, 6.0 Hz), 3.36
(1H, dd, J = 0.6, 4.1 Hz), 3.89-3.94 {1H. m), 4.14
(2H, q. J = 7.1 Hz}, 447 (1H, ad, J = 7.6, 5.3 Hz),
6.95 (1H. d, J = 7.6 Mz}, 5.97 (1H, ), 7.05 (1K, d, J
=7.8 Hz), 7.41 (1H, ¢, J = 7.3 Hz), 7.15 (1H, s),
7.25 {1H, d, J = 6.4 Ha).

136
(136t)

trey

COuH

Ci

H-NMR (CDCl) & 0.90 (3H, £, J = 7.3 Hz), 1.56-
186 (1H. m), 1.70-2.91 (4H, m}, 2.04-2.08 {1H, m),
2.28 (3H, 5), 2.33 (3H, 5), 2.55-2.67 (2H, m}, 2.79-
2.86 {(1H, m), 2.88-3.06 (3H, m), 3.11-3.17 (1H, m),
3.30-3.43 (5H, m), 3.81-3.88 (1H, m), 4.32-4.37
(1H, m}, 4.52 (1H. t, J = 5.8 Mz), 7.02 (3H, 1, = 8.5
Hz), 716 (2H, dd, J= 7.8, 2.8 Hz), 7.2D0 (1H, &)

(0le6]

[Table 113)

137
{137a)

L0

TTH-NMR (CDClyy & 0.94 {34, 1, J = 6.9 Hz), 1.25
(3K, t, J =71 Hz), 1.61-1.68 (2H, m), 1.77-1.95
(5H, m), 2.61 (3H, t, J = 7.8 Hz), 2.64-2.82 (2H, m),
2.89-3.11 (BH, m), 3.25-3.34 (ZH, m), £.00-4.06
(1M, m), 4.13 (2H, g, J = 7.1 Hz), 4.48 (1H, £, J = 6.2
Hz), 6.83 (1H, d, J=83Hz), 7.00 (1H, d, =98
Hz), 7.18 (1H, s}, 7.21 {1H, d, J = 8.3 Hz), 7.27-7.32
(2H, m).

137
(1375}

El \
o ~F
cn/di

TH-NMR (CDClL) &: 0.87 (3H, t, J = 7.3 Hz), 1.55-
1.63 (1H, m), 1.68-1.79 (1H, m), 1.84-1.91 {(1H, m},
1.95-2.04 (2H, m), 2.11-2.17 (1H, m), 2.55-2.73
(2H, m}, 2.78-2.85 (1H, m), 2.85-3.06 (2H, m), 3.13
(1H, dd, J = 13.3, 8.2 Hz), 3.27-3.33 (2H, m), 3.37-
3.46 (3H, m), 3.56-3.63 (1H, m), 3.90-3.57 (1H, m),
4.34-4.35 (1H, m), .60 {1H, 1, J = 6.4 Hz), 7.00
(1H, d, J = 7.8 Hz}, 7.06 (1H, d, J = 10.1 Hz), 7.17
(2H, d, J = 7.3 Hz3, 7.22 {(1H, d, J = 8.3 Hz), 7.33
(1H, £, J = 8.0 Hz).

138
(138a)

Ci

TH-NMR (CDCh) 8: 0,96 (3M, ¢, J = 7.3 Hz), 1.27
(3H, 1, J = 7.1 Hz), 1.54-1.58 (1K, m), 1.62-1.69
(1H, m), 1.72-1.85 (4H, m), 2.33 (3H, 8), 2.44-2.52
{1H, m), 2.54-2.61 {4H, m), 2.84-2.81 (TH, m), 2.93-
3.03 (4H, my, 3.26-3.31 (2H, m), 3.35-3.38 (1H, m),
3.94-3.98 (1M, m), 4.14 (2H, q, J = 7.1 Hz), 4.51-
455 (1H, m}, 6.93-6.98 (2H, m}, 7.13 (1H, d, J = 7.8
Hz), 7.16-7.23 (3H, m).

138
{138b)

(;% L

TH-NMR {CDCl) & 0.81 (35, 1, J = 7.1 Hz), 1.57-
183 (1H, m), 1.67-1.76 (1H, m), 1.84-1.88 (3H, m),
2.05-2.11 (1H, m). 2.34 (3H, 8), 2.54-2 65 (2H, m),
2.80-3.01 (4H, m), 3.12-3.19 (1H, m), 3.34-3 51
(5H, m), 3.83-3.88 (1H, m), 4.35-4.40 (1H, m), 4.77
{1H. t, J =54 Hz), 6.83 (1H, £, J = 9.2 Hz), 7.03
(1H. €, d= 7.8 Hz), 7.11 (1H, 4, J = 7.8 Hz), 7.17
(M, d,J = 7.3 Hz), 7.20 (14, ),




fort
o
o8]

TH-NMR (CDChy 6 0.95 (3H, t, d = 7.3 Hz), 1.26
(3H, £, J = 6.6 Hz), 1.53-1.50 (15, m), 1.61-1.70
(1H, m), 1.75-1.84 (4H, m), 2.04 (3H, s}, 2.53-2.68
(5H, m), 2.93-3.05 (5H, m), 3.26-3.31 (2H, m}, 3.34-
3.37 (1H, m), 3.95-4.00 (1M, m), 4.13 (2H, q, J = 6.6
Hz), 4.53 (1H, 1, J = 6.2 Hz), .91 {1H. &, J =87
Hz), .97 (2H, &, J = 10.1 Hz), 7.14 (1H, 4, J = 7.8
Hz), 7.21 (1H. t,J = 8.9 Hz), 7.26-7.31 (1H, m}.

TH-NMR (CDCly) &: 0.89 (3H. t, J = 7.3 Hz), 1.56-
164 (1H, m), 1.68-1.76 (1H, m), 1.84-1.87 (1M, m),
1.89-2.02 (2H, m), 2.06-2.12 {1H, m), 2.57-2.85
(2H, m), 2.91-3.03 (4H, m), 3.15-3.23 (1H, m), 3.34-
3.50 {5H, m), 3.84-3.80 (1H, m), 4.34-4.38 (1H, m},
474 (1H, 4, J = 6.6 Hz), 6.92 (TH, t, J = 8.5 Hz),
6.96 (1H, d, J = 8.0 Hz), 7.05 (1H. d, J = 9.6 Hz),
7.06 (1H. ¢, J = 8.9 Hz), 7.15-7.21 {iH, m), 7.34
(1H, t, J = 8.0 Hz).

"H-NMR (CDCly) &: 0.97 (3H, £, J = 7.3 Hz), 1 .26
(3H, t, J= 7.1 Hz), 1.42-1.51 (1H, m), 1.60-1.79
(54, m), 2.32 (3M, 8), 2.34-2 42 (2H, m), 2.46 (1H,
dd, J =124, 7.3 Hz), 2.50-2.55 (2H, m), 2.66-2.72
(1H, m), 2.83 (1H, dd, J = 12.8, 6.0 Hz), 2.85-3.00
(3H, m), 3.02-3.07 {14, ), 3.26 (1H, dd, J = 9.6,
6.4 Hz), 3.38 (1H, ad, 4 = 9.6, 4.1 Hz), 3.83-3.88
(1H, m), 4.14 (2H, . J = 7.1 Hz), 4.53 (1H t, J= 6.2
Hz), 6.58-8.73 (1H, m), 8.95 (2H, t, J = 7.1 Hz},
7.0 (1H, d, J = 7.8 Hz), 7.14 (1H, s).

TH-NMR (CDCly) & 0.94 (3H, £, J= 7.1 Hz), 1.53-
1,50 (1H, m), 1.64-1 68 (1H, m}, 1.73-1.92 (35, m),
1.97-2.04 (1H, m), 2.33 (3H, s). 2.48-2.63 (2H, m),
273 (1H, dd. J = 12.6, 7.8 Hz), 2.83-3.18 (5H, m),
3.33 (1M, dd, J = 13.3, 4.1 Hz), 3.39 (1H, d, J = 11.5
Hz), 3.47-3.50 (2H, m), 3.62-3.86 (1H, m), 4.16-
421 (1H, m}, 4.88.4.82 (1H, m), 868 (1H, ¢, J = 8.0
Hz), 6.90 (1H, d, J = 8.6 Hz), 7.00 {1H, d, J= 7.8
Hz), 7.15 (14, d, J = 7.8 Hz), 7.18 {1H. s).

TH-NMR {CDCly) & 0.97 (3M, 1, J = 7.6 Hz), 1.25
(3H, 1, J = 7.1 Hz), 1.38-1.46 (1H, m), 1.50-1.81
(5H, m), 2.36-2.42 (2H, m), 2.47 (1K, dd, J = 12,6,
7.1 Hz), 2.50-2.55 (2H, m), 2.67-2.74 {1H, m}, 2.82
(1H, dd, J = 12.8, 5.7 Hz), 2.87-3.00 (3H, m}, 2.02-
3.07 (1H, m), 3.25 (1M, dd, J = 9.6, 6.4 Hz), 3.37
(1H, dd, J = 9.6, 4.1 Hz), 3.52-3.88 (1H, m), 4.14
(2H, q. J = 7.1 Hz}, 4.53 (1H, 1, J = B.0 Mz}, 6.68-
6§74 (1H, m), 5.88 (1H, d, J = 8.0 Hz), 6.83-6.98
(2H, m), 7.27 (1H, t, J = 7.8 Ha).

138
(139a) /@,C%
F
OH
2
CO,Et
139
(139b) Cl
F
= OH
F
CO,H
(0167}
[(Table 114]
)
(1402) /@\/
E : Ci
OH
F CO,Et
140
(1400}
= cl
T
OH
F CO,H
vy
141z
£ o O/Y\N 3 F
| OH Q
_
F COLEL
141 T Cl
(141b) )
F 3 F
Lz OH
F CO,H

TH-NMR (CDCly) 8: £.93 (3H. 1, 4 = 7.3 Hz), 1.53-
1.93 (5H, m), 1.95-2.04 {1H, m), 2.48-2.61 (2H, m),
274 (1H, dd, J = 12.8, 7.8 Hz), 2.86-2.97 (4k, m),
3.14-3.18 (1H, m}, 3.33-3.39 (2H, m}, 3.41-3 51
(2H, m), 3.61-3.68 (1M, m), 4.14-4.21 (1H, m), 4.85
(1H, &, J = 5.2 Hz), 6.57-6.72 (1H, m), 8.8 (1H, ¢, J
= 8.2 Hz), 6.96 (1H, dd, J = 8.3, 1.4 Mz), 7.03 (1H,
dd, J= 9.8, 2.1 Hz), 7.33 (1H, L, J = 7.8 bz).
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142
(142a)

Ty

CO,Et

Ci

'H-NMR (CDCly) 5: 0.97 (3H, t, J = 7.3 Hz}, 1.28
(3H, t, J = 7.3 Hz), 1.54-1.50 (1H, m), 1.62-1.71
(1H, m), 1.73-1.84 (5H, m}, 2.33 (3H, 5), 2.45-2.52
(1M, m), 2.54-2.61 (4H, m), 2.84-3.20 {5H, m), 3.26
(tH, dd,J = 8.6, 8.0 Hz), 3.35 (1H, dd, J= 9.6, 46
Hzj, 3.82-3.98 {1H.m), 4.17 (2H, g, J = 7.3 Hz),
453 (1H, dd, J= 7.8, 5.0Hz), 8.96 {(1H, d, /=78
Mzy, 712 (1H, ¢, J= 7.8 Hz), 7.15 {1H, s}, 7.20 {1H,
d, J = 7.8 Hz), 7.29-7.31 (2H, m).

1472
(142b)

|

Cl

CO,H

H-NMR {CDClLy &: 0.93 (3H, £, J= 7.1 Hz}, 1.57-
1,73 (2H, m}, 1.83-2.00 (3H, m), 2.07-2.42 (1H, m),
2,33 (3H. 5), 2.62 (2H. 1, J= 7.1 Hz), 2.96 (2H, t, J =
11.2 Hz), 3.02-3.27 (3H, m), 3.33-3.42 (4H, m), 3.53
(1H, d, J = 12.4 Hz), 3.90-3.96 {1H, m), 4.42-4.47
(1H, m), 479 (1H. £, J= 8.0 Hz), 7.04 (1H. d, J = 7.8
Hz), 7.16 (2H, d, J = 7.3 Hz), 7.21 {(1H, s}, 7.24.7.28
(2H, m).

[Table 115]

143
(1433)

X

"H-NMR (CDCly) 5: 0.96 {(3H, &, J = 7.3 Hz), 1.28
(3H, 4, J = 7.3 Hz), 1.52-1.85 (8H, m), 2.52-2.66
(44, m), 2.90-3.20 {5H, m), 3.27 {1H, dd, J = 0.4,
6.2 Hz), 3.35 (1H, dd, J = 9.4, 4.4 Hz), 3.94-3.99
(1H, m), 4,17 (2H, q, J = 7.3 Hz), 4.53 {1H, dd, J =
7.6, 5.3 biz), 6.91 (1M, d, J = 8.3 Hz), 6.8 (1H, d, J
=10.1 Hz), 748 (1H, L, J=7.8Hz), 7.26 (3H, t, J =
8.2 Hz).

743
(143b)

N\ 7

Cl

I 'H-NMR (CDCY) & 0.91 (3H, t, J= 7.3 Hz), 1.57-

174 (2H, m), 1.85-1.91 (15, m), 1.92-2.03 (2H, m),
2.08-2.15 (1H, m}, 2.83 (25, £, J = 7.3 Hz), 2.96-
3.17 (4H, m), 3.20-3.28 (1H, m), 3.34 (1, dd, J =
11,0, 8.9 Hz), 3.40 {1H, dd, J = 11.5, 5.0 Hz), 3.44-
3.54 (3H, m), 3.80-3.97 (1H, m), 4.41-4.46 (1M, m),
476 (1H,t, J= 6.4 Hz), 7.00 (1R, §, J = 4.4 Hz),
7.07 (1H, dd, J = 9.6, 1.8 Hz), 7.15 (1H, 1, J= 7.8
Mz), 7.24 (1H.d, J = 7.8 Hz), 7.27 {1H. 4, = 7.8
Hz), 7.34 (1H, 1, J = 7.8 Ha).

144
(1442}

TH-NMR (CDCls) &: 0.95 (3H. £, J = 7.3 Hz), 1.26
(3M,1, 4 = 7.1 Hz), 1.51-1.87 (7H, m), 1.71-1.88
(4H, m), 2.33 (3H, ¢), 2.58 (2H, t, J = 7.6 Hz), 2.84-

3.01 (4H, m), 3.26 (1H, dd, J = 9.6, 6.0 Hz), 3.34

(1H, dd, J = 10.1, 4.6 Hz), 3.95-4.01 (1H, m), 4.12
(2H, g, J=7.1Hz), 448 (1H, t J = 6.0 Hz), 6.94-
7.00 (2H, m), 7.12-7.20 34, m}.
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T44 | "H-NMR (CDCl;) 8 0.8 (3H, t, J = 7.3 Hz), 153-
(144b) [ 1.60 (1H, m), 1.66-1.75 (1H, m}, 1.85-2.03 (3H, m),
| 2.00-2.18 (1H, m}, 2.34 {31 s}, 2.53-2.67 (2H, ),

2
2.73-2.80 (1H, m). 2.82-3.05 (2H, m), 3.20-3.27

’ F SN 07 T ~"N ' cl (1H, m), 3.30-3.41 (4K, m), 3.48 (2H, d, J = 11.0

l ] i Hzj, 3.91-3.97 (1H, m), 4.38-4.43 (1H, m), 4.86 (1H,
L OH 1, J=86.2Hz), 8.87-7.05 (2H, m}, 7.10 {44, dd, J =
F 1.8, 8.3 Hz), 717 (1H, ¢, J = 7.8 Hz}, 7.21 {1H, s},
COH {

[ {25 ¢l | H-NMR (CDCly) & 0.95 (3H, t, J = 7.3 Hz), 1.26

{1458) {(3H, t, J = 7.1 Hz), 1.57-1.68 {1H, m), 1.71-1.88
{(5H, m), 2.45-2.64 (5K, m), 2.84-3.02 (5H, m), 3.23-

E H F 3.29 (2H, m), 3.33 (1H, dd, J = 9.6, 4.6 Hz), 3.93-
O/Y\D 3.80 {TH, m}, 413 (2H, q. = 7.1 Hz}, 4.47 (1H, t, J
= 6.4 Hz), 6.92 (1H. t, J = 8.3 Hz), 6.97-7.00 (2M,
OH m), 7.7 (1H, dd, J = 11.8, 8.3 Hz), 7.29 (1H, t, J =

F 7.8 Hz).
CO,Et -
145 c | TH-NMR (CDCly) & 0.88 (3H, t, J = 7.3 Hz), 1.51-
{145k} 1.61 (1H, m), 1.66-1.75 {1H, m), 1.83-2.04 (3H, m),
P 2.07-2.16 (1H, m), 2.52-2.66 (2H, m), 2.72-2.79

£ F (1H, my, 2.85-3.02 (3H, m), 3.17-3.24 (1H. m), 3.33
O/Y\[D (2H, dd, J = 11.2, 8.2 Hz), 3.30 (2H, dd, J = 10.1,
4.6 Hz), 3.45 (2H, dd, J = 8.2, 3.7 Hz), 3.86-3.93
e CH (1K, m), 4.34-4.39 (1H, m), 4.66 (1H. £, J = 6.2 Hz),
£.97-7.02 (2H, m), 7.05-7.12 (2H, m), 7.35 {1H, £, J
= 7.8 Hz).

[Table 116]
145 THoNMR (CDGIy 5 104 (31, & J= 74 Hz) 126
(146a) : Cl | (BH 1, J = 7.1 Hz), 1.411 80 (3H, m), 1.42 (1H, ¢, J
F : = 6.3 Hz), 1.63-1.76 (3H, m), 2.23 (3H, 5), 2.31-2.46
O/\I/\N (3H, m}, 2.53-2.58 (2H, m), 2.66-2.74 (3K, m), 2.83
OH (1H. dd. J = 12.6, 5.7 Hz), 2.87-2.92 (3H, m), 3.02-
3.07 (1H, m). 3.28 {1H, dd, J = §.6. 5.6 Hz), 3.36
| (1H, dd, J=9.2, 40 Hz), 3.83-3.87 (1H, m). 4.14
CO,Et (2H. g, J = 7.1 Hz), 4.69 (1H, g, 4 = 5.9 Hz}, 6.91
(1H. dd, J = 8.0, 2.3 Hz), 6.95 (1H, d, 4 = 7.4 Hz),
7.01 (1K, d, J = 2.3 Hz). 7.07 (1H, d, J = 10.8 Hz),
7.20 (1H. d. J = 8.0 Hz).
148 H-NMR (CDChy) 5. 1.22 (3H. 1. J = 7.4 Hz), 1.38
(148b) : Cl | 3H, ¢, 2= 6.2 Hz), 1.77-1.97 (3H, m), 1.99-2.07
F : (1M, m), 2.21 (3H, 5), 2.48-2.55 (1H, m), 2.57-2.63 |
O/Y\N (1H. m), 2.72 i2M, @, J = 7.4 Hz}, 2.76-2.87 (2H.m), |
OH 2.86-3.06 (3H, m}, 3.25-3.32 (2H, m), 3.32-3.38
(2H, m), 3.44 {(1H, dd, J = 10.3, 5.7 Hz), 3.73-3.7¢
o (TH, m), 4.25-4.31 (1H, m), 4.8 (1H, g, J = 6.2 Hz),
8.96 (1H, d, J = 10.8 Hz), £.99-7.02 (2H, m), 7.10
I (tH, d, J'= 1.7 Hz), 7.27 {1H, &, J = 6.5 Hz).

P TH-NMR (CDCl) 5. 1.25 (3H, £, J = 7.0 Hz), 128
(1478) Ol (3H, L J =66 Hz), 1.41 (3H.d. J = 6.1 Hz), 1.42-
E .51 (1H, m), 1.64-1.77 (3H. m), 2.35 (1H, dd, J =
| O/\i/\N 13.2, 8.7 Hz), 2.39-2.47 (2H, m), 2.55-2.53 (2H. m).
OH 2.88.2.74 (3H, m), 2.82 (1H, dd, 1 = 12.6, 5.7 Hz),
F 2.87-2.94 (3H, m), 3.02-3.06 (1R, m), 3.28 (1H, dd.
J=9.7,63Hz), 335 (1H, dd, J = 9.7, 4.0 Hz), 2.80-
CO,E 3.87 (1H, m), 4.14 (2K, ¢, J = 7.0 Hz), 4,70 (1H, g, J
= 6.1 Hz), 8.91 (1H, dd, J = 8.3, 2.0 Hz), .86 (1H,
6d, J=11.2, 7.7 Hz), 7.01 (1K, d, J = 2.3 Hz), 7.21 |
(1H,d, J = 8.0 Hz). 7.25 (1H, dd. J = 117, 83 Hz). |

i

N\ /
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147
(1470}

OH

iy

Cl

H-NMR (CDCly) 3 1.22 (3H,t, J= 7.7 Hz), 1.34 |
(3H, d, J = 6.3 Hz), 1.76-1.99 (3H, m), 2.01-2.10

(1H, m), 2.48-2.55 (1H, m), 2.57-2.64 {1H, m), 2.73
(2H, ¢, J = 7.7 Hz), 2.73-2.80 (1H, m), 2.88 (1M, dd,
J=13.2,9.2 Hz), 2.93-3.03 (2H, m), 3.04-3.10 (1H,
m), 3.28-3.39 (4H, m}, 3.42 (1H, dd, J = 10.9, 5.7
Hz), 3.78-3.84 (1H, m), 4.25-4.34 (1H, m), 4.88 (1H,
q,J = 6.3 Hz), 6.98-7.03 (2H, m), 7.06-7.14 {2H, m),
7.28 (1H, d, J = 8.0 Hz).

148
(148a)

E—Q—Ci
F. O/‘\L/\D
O

U 1,48 (1H, m), 1.42 (3H, d, J = 6.2 Hz), 1.63-1.74

"H-NMR (CDCk) & 1.25 (3H, t, J = 7.1 Hz), 1,38-

(3H, m), 2.23 {3H, 8), 2.36-2.47 (3H. m), 2.50-2.61
(2H, m}, 2.66-2.74 (1H, m}, 2.81 (1H, dd, J= 12.6,
5.7 Hz), 2.87-2.93 (3H, m), 3.01-3.07 (1H, m), 3.27
(H, dd, J = 6.4, 6.5 Hz), 3.36 (1H, cd, J = 9.2, 4.1
Hz), 3.80-3.85 (1H. m), 4.14 (2H, g, J = 7.1 Hz).
489 (1H, q, J = 5.2 Hz), 8.88 (1H, d¢, J= 8.3, 1.8
Mz), 6.94-6.98 (2M, m), 7.07 (3H, &, J = 11.0 Hz),
7.26 {1H,t J = 8.0 Hz).

10370

-

d

{Table 117]

148
(148b)

TH-NMR {CDCly) & 1.36 (3H,d, J = 6.2 Hz), 1.67-

178 (14, m), 1.78-2.01 (3H, m), 2.21 (3H, 5), 2.45-
2,53 (2M, m), 2.72-2.82 (2H, m), 2.83-3.03 (3H, m), |
3.14-3.25 (2H, m), 3.30-3.40 {2H, my, 3.44 (1H, dd,
J=10.5, 6.0 Hz), 3.57-3.84 (1H, m), 4.11:4.15 (1H,
m), 4.89 (1H, g, J = 8.2 Hz}, £.94-7.06 (4H, m), 7.32
HH, t, J = 7.8 Hz).

149
(148a)

N/

| =6.4 Hz), 6.88 {1H, dd, J = 8.0, 1.6 Hz), 6.94-6.90

TH-NMR (CDCL) &: 1.25 (3H, t, J = 7.3 Hz), 1.38-
1.48 (1H, m), 1.41 (3H, d. J = 6.4 Hz}, 1.54-1.75
(3H, m), 2.37-2.48 (3H, m), 2.52-2.63 (2H, m), 2.68-
2.75 (1H, m), 2.80 (1H, dd, J = 12.8, 5.7 Hz), 2.87-
2.85 (3H, m), 3.01-3.07 (1H, m), 3.28 (H, dd, J =
9.4, 6.6 Hz}, 3.35 (1H, dd, J = 9.6, 3.7 Hz), 3.81-
3.87 (1H, m), 414 (2H, g, J = 7.3 Hz), 47D (1H. q. J

(2H, m), 7.24 (1H, dd, J = 11.5, 8.3 Hz), 7.27 {1H, 1,
J= 7.8 Hz).

149
(149b)

2,05 (4H, m}, 2.46-2.64 (2H, m}, 2.73-3.05 (5H, m),

TH-NMR (CDCl) 8 1.34 (3H, d, J= 8.3 Hz), 1.74-

3.22-3.44 {(5H, m), 3.67-3.75 (1H, m), 4.15-4.26
{(1H, m), 4.88 (1H, g, J = 6.3 Hz), 6.96-7.08 {(3H, m),
7.12 (1H, dd, J = 11,5, 8.3 Hz), 7.34 (1H, 1, J= 8.0
Hz},

150
(150a)

Cl

TH-NMR (CDCl) 8 1.28 (3H, t, J = 7.1 Hz), 1.41-
180 (1M, m), 1.44 (3H, d, J =62 Hz), 1.63-1.76
(3H, m), 2.31-2.47 {3H, m), 2.32 (3H, s}, 2.53-2.58
(2H, m), 2.65-2.73 (1H, m}, 2.81 (1H, dd, J = 12.4,
5.0 Hz), 2.88 (1H, dd, J = 12.8, 4.1 Hz}, 2.96-2.10
(2, m), 3.13-3.21 (1H, m), 3.20 (1H, dd, J = 9.6,
6.4 Hz), 3.36 {1H, dd, J = 8.4, 3.9 Hz), 3.80-3.87
(1H. m). 417 (2H, 9, J = 7.1 Hz), 4.77 (1H, . J =
82 Hz), 6.93 (1H,d,J=7.8 Hz), 7.10 (1H, d, J =
7.8 Hz), 714 {14, brs), 7.20 (1H, {, J = 7.8 Hz}, |
729 (1M, 6, J=T8H2), 737 (1H, & J=78Hz). |
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THNMR (CDCl) 8 1.38 (3M, d, J = 6.4 Hz), 1.71-
2.02 {4H, m), 2.33 (3K, 8), 2.58-2.63 (2H, m), 2.74-
2.87 (2H, m), 2.91-2.9¢ (1H, m), 3.08-3.14 (2H, m),
3.14-3.22 (1H, ), 3.28-3.34 (2H, m), 3.38-3.51
(3, m), 3.85-3.73 (1H, m), 4.204.27 (1H, m), 5.07
(1H, g, J = 6.4 Hz), 7.02 (1H, dd, J = 7.8, 1.8 Hz),
7.13-7.48 (2H, m), 7.20 (1H, &, J = 1.8 Hz), 7.30
(1H, td, J = 7.7, 1.2 Hz).

"H-NIMR (CDClL) 8: 1.28 (3H, . J = 7.1 Hz), 1.40-
147 (1H, m), 1.44 (3H, d, J=6.4 Hz), 1.63-1.75
(3H, m), 2.35-2.47 (3H, m), 2.53-2.59 (2H, m), 2.66- .
273 (1H, m), 2.80 (1H, dd, J = 12.4, 6.0 Hz), 2.88
(1H, dd, J = 13.3, 4.1 Hz), 2.97-3.10 (2H, ), 3.13-
3.22 (1H, m), 3.29 (1H, dd, J = 8.4, 6.6 Hz), 3.36
{1H, dd, J= 8.6 4.1 Hz}, 3.80-3.87 (1H, m}), 4.17
(2H, q,J=7.1Hz}, 477 {1H, g, J = 6.4 Hz}, 6.98
(1H, dd, J= 8.3, 1.8 Hz), 7.20 (1H, {, J = 7.8 Hz),
7.26 (1M, 8), 730 (1H, d, J= 8.3 Hz), 7.32 (1H.d, J
=7.8 Hzy, 7.37 (1H, d, J= 8.7 Hz).

TH-NMR (CDCl) 3 1.37 (3H, ¢, 4 = 8.3 Mz}, 1.67-
177 (1H, m), 1.76-2.01 (3H, m}, 2.58-2.64 (2H. m},
275 (1H, ¢d, J = 12.8, 8.3 Hz), 2.79-2.93 (2H, m),
3.08-3.18 (3H, m), 3.27 (1H, dd, J = 13,1, 3.4 Hz),
3.32 (1H, dd, J = 13.3, 4.6 Mz), 3.38-3.48 (2H, m),
3.58-3.66 (1H, m), £.15-4.22 (1H, m), 5.05 (1H, q, J
= 6.3 Hz), 7.06 (1H, dd, J = 8.3, 1.8 Hz), 716 (1H. ¢,
J=8.0 Hz), 7.28 (14, dd, J = 7.8, 1.4 Hz), 7.30-7.34
(2H, m), 7.38 (1H, d, J = 8.3 Hz).

TH-NMR (CDChy) & 1.21 {3H, L, = 7.6 Hz), 1.28
(3H, t, J = 7.1 Hz), 1.42-1.50 (1H, m), 1.44 (3H, d. J
= 6.4 Hz), 1.63-1.76 (3H, m}, 2.32-2.46 (2H, m),
2.53-2.59 (2M, m), 2.65-2.74 (3H, m), 2.82 (1H, dd,
J=12.8, 5.7 Hz), 2.89 (1H, dd, J = 13.3, 4.1 Hz),
2.96-3.10 (2H, m), 3.13-3.22 (1H, m), 3.20 (1H, ad,
J=0.4 6.6 Hz), 3.36 {1M, dd, J = 6.4, 3.9 Hz), 2.81-
3.87 (1H, m), 4.17 (24, q,J = 7.1 Hz), 477 (1H, q. J
= 6.4 Hz), 6.91 (1H, dd, J = 8.3, 2.3 Hz), 7.01 (1H,
d.J=23Hz), 7.20 (1K, . J = 7.8 Hz), 7.21 (1H, d,
J=7.8Hz), 7.2 (1H, dd, J = 7.8, 1.4 Hz), 7.37 (18,
dd, J= 7.8 1.4 Hz).

150
(1500) :—Q—-
OH
OH |
0
51
(1512) qt ?—QC‘
COZEt
[0171]
[Table 118]
151
(151p) /\); :QCJ
\\ Pl
wﬁ/\b °
_
152
{152a} = Cl
OH
~SCOo,E
182
N0 N
EI /\l/\Q
- OH
C OH
O

TH.NMR (CDCls} &: 1.22 (30, 1, 4 = 7.5 Hz), 1.38
(3H, d, J = 5.4 Hz}, 1.74-2.04 (4H, m}, 2.56-2.62
(2H, m), 2.72 (2H, g, J = 7.5 Hz), 2.77-2.91 (2H, m),
2.95-3.03 (1H, m), 3.08-3.14 (2H, m), 3.17-3.26
(1H, m), 3.28-3.42 (3H, m), 3.43-2.51 (1H, m), 3.70-
3.76 (1H, m), 4.23-4.30 (1H, m), 5.05 (18, g, J = 6.4
Mz} 6.99 (1M, de, J= 8.0, 2.4 Hz), 7.06 (1H, &, J =
1.8 Hz), 7.15 (1H, t, J = 7.8 Hz), 7.25.7.32 (3H, m).




153
(153a)

\

Cl

O
o
T
&

Bl

Cl

"H-NMR (CDCl) 8: 1.28 (3H, 1, J=7.1 Hz), 1.40-
1.47 (1H, m), 1.44 (3H, d, J = 6.4 Hz), 1.64-1.75
(3H, m), 2.36-2.47 (3H, m), 2.54-2.58 (24, m), 2.65-
2.73 (1H, m), 2.80 (1H, dd, J=12.8, 8.0 Hz}, 2.90
{1H, dd, J = 13.5, 4.4 Hz), 2.87-2.11 (2H, m}, 3.13-
3,22 (1H, m), 3.28 (1H, dd, J = 9.4 6.6 Hz), 3.36
{1+, dd, J = 9.4, 3.5 Hz}, 3.78-3.86 (1H, m), 4.17
(2H, g, J=7.1Hz},4.77 (1H, g, J = 6.4 Hz), 6.88
(1H, d, J= 7.8 Hz), 6,98 (1M, dd, J= 10.1, 1.8 Hz},
720 (1H, L, J=7.8 M), 7.23 (1H, d, = 9.2 Hz),
729 (1H, dd, =83, 14 Hz), 7.36(1H, 4, J=78
Hz}.

153
(153b}

Cl

‘H-NMR (CDCls) 8: 1.38 (3H, €, J = 6.4 Hz), 1.67-
1.77 (1H, m), 1.78-2.01 (3H, m), 2.57-2.63 (2H, m),
2.75 (1H, dd, J = 12.8, 8.3 Hz), 2.80-2.94 (2H, m),
3.08-3.18 (3H, m), 3.25 (1H, dd, J = 13.1, 3.4 Hz),
3.33 (1H, dd, J = 13.3, 4.6 Hz), 3.37-3.48 (2M, m),
3.58-3.66 (1H, m), 4.15-4.22 (1H, m), 5.05 (1H, g, J
= 6.4 Mz}, 6.97 (1H. dd, J= 8.3, 1.4 Hz), 7.04 {1H,
dd, J = 9.6, 1.8 Hz), 7.16 {1H, {, J = 7.6 Hz), 7.26-
7.35 (3H, m}.

154
(154a)

TH-NMR {CDCl) & 0.96 {3H, 1, J = 7 4 Hz), 1.25
(3H, t, 4= 7.4 Hz), 1.41-1.51 (1H, m), 1.58-1.81
(5H, m), 2.22 (34, 5), 2.32-2.48 (3H, m), 2.54-2.60
(2H, m}, 2.66-2.73 {1H. m}, 2.79-2.98 {4+, m), 3.01-
3.07 (1H, m), 3.24 (1M, dd, J = 9.7, 6.3 Hz), 3.35
(1M, dd. J = 6.2, 4.0 Hz, 3.81-3.87 {1H, m), 4.14
(2H, g, J = 7.4 Hz), 4.43-4.48 (1H, m), £.75-6.53
(2, m), 6.93-5.99 (tH, m), 7.02-7.07 (H, m), 7.17-
7.23 (1H, m),

[0172]

[Table
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154
{154b)

TH-NMR (CDCly} & 0.90 (3H, t, J = 7.4 Hz}, 1.52-
161 (1H, m), 1.64-1.73 (1H, m), 1.74-2.06 (4H, m),
2.24 (34, €), 2.47-2.55 (1H, m), 2.56-2.66 (1H, m),
2.68-2.82 (2H, m), 2.86-2.94 (1H, m), 2.94-3.08
(2H, m), 3.19-3.45 (5H, m), 3.66-3.76 (1H, m), 4.18-
431 (1H, m), 4.65-4.77 (1M, m), 6.85-8.91 (2H, m},
6.98-7.06 (1k, m}, 7.06-7.14 (2H, m).

155
{155a)

THNMR (CDCis) 8: 0.97 (3H, £, J = 7.4 Hz), 1.25
(3H, 1, J = 8.9 Hz), 1.41-1.51 (1H, m), 1.59-1.80
(6H, m), 2.22 (3K, &), 2.32-2.43 (2H, m), 2.46 {1H,
dd, J = 12.6, 8.9 Hz), 2.50-2.55 (2H, m), 2.66-2.73
(1H, m), 2.83 (1H, dd, J = 12.3, 6.0 Hz)}, 2.86-3.08
(4H, m), 3.26 (1H, dd, J = 9.7, 6.3 Hz), 3.37 (1H,
dd, J = 9.7 4.0 Hz), 3.83-3.87 (1H, m), 4.14 (2H, g,
§=7.4 Hz), 4.49-4.55 (1H, m), 6.68-8.73 {(1H, m),
6.78-6.84 (2H, m), 6.83-6.98 (14, m), 7.05 (1H, t,J
= 8.9 Hz).




185

155 i TH-NMR (CDCly) 8 0.84 (3H, 1, J = 7.4 Hz}, 1.52-
{155D) 1,61 (1H, m), 1.62-1.78 (2H, m), 1.77-1.89 (3H, m),
E 2.23 (3H, 5), 2.44-2.62 (2H, m), 2.63-2.73 (1H. m),

F | 273-2.83 (3H, m), 2.93-3.04 {TH, m), 3.05-3.14
(1H, m), 3.22-3.38 (2H, m), 3.37-3.62 (3H, m), 2.05-

416 (1H, m), 4.85-4.97 (1H, m), 6.85-6.71 (1M, m),

6.82-6.02 (3H, m), 7.08 (1H, t, J = 7.7 Hz)

[0173]

Example 156

(156b) Ethyl 3-{4-chloro-5-fluoro~-2-[{1R})-1-({{2R) -3~
[(2S8y-2-{3-fluoro—-4d-methylbenzyl)pyrrolidin-1i~yll~2-
hydroxypropyliocxylethyl]lphenyllpropanoate

Ethyl (2E)-3-{4-chloro-5-fiucro-Z-[(1R)-1-{({(2R)-3-
[{28)-2-{3-fluoro~4-nethylbenzyl)pyrrolidin-1l-y1ll-2-
hydroxypropylioxy)ethyliphenylilprop-Z2-encate (320 mg , 0.6l
mmol) which had been obtained in Example 156(156a) was
dissolved in ethanol {20 mL), added with rhodium/alumina
(96 mg), and stirred at room temperature for 45 minutes
under a hydrogen atmosphere. The reaction sclution was
filtered through Celite. The solvent was distilled Of f
under reduced pressure. The residue was purified by basic
silica gel column chromatography (n-hexane/ethyl acetate =
1/21) to give the title compound as a colorless oily
substance (310 mg, vield 97%).

Further, in Example 156 (1lb€a), the producticon was
carried out in the same manner as describsd above.

Compounds of Examples 157 to 167 described below were

produced with reference to the steps that are described in

Example 156 above.




[Table 120

]

Example
No.

!

Structure

Data

156
(156a)

THONMR (CDCly) & 1.34 (3H. £, J = 7.1 Hz), 1.42
(BH, d, J = 6.4 Hz), 1.44-1.53 (1H, m), 1.64-1.77
(3H, m), 2.23 (3H, &), 2.33-2.49 (3H, m), 2.67-
2.75 (1H, m), 2.82 (1H, dd, J = 12.8, 6.0 Hz),
2,89 (1H, dd, J = 13.3, 4.6 Mz}, 3.00-3.07 (1H,

), 3.33 (1M, dd, J = 9.6, 6.4 Hz), 3.40 (1H, dd,
9.6, 4.1 Hz), 3.82-3.88 (1H, m), 4.27 (2H, q,
7.1 Hz), 4.79 (1H, g, J = 6.4 Hz), 6.30 {1H,
= 16.0 Hz), 6.78-6.83 (2H, m), 7.05 (1H, t, J
O Mz), 7.20 (18, d, J = 10.1 Hz), 7.58 {1H, d,
8.5 Hz), 7.91 (1H, d, J = 16.0 Hz).

m
J=
g =
d, J
= 8
J=

158
t {155h)

TH-NMR (CDCls) : 1.25 (3H, £, 4 = 7.2 Hz), 1.41
(3H, d, J = 6.3 Hz), 1.43-1.50 (1, m}, 1.55-1.75
(3H, m). 2.22 (3H, &), 2.33-2.46 (3H, m), 2.56-
2.59 (24, m), 2.68-2.74 (1H, m), 2.81 (1H. dd, J
= 12,6, 5.7 Hz), 2.85-2.93 (3H, m), 3.01-3.06
(1H, m), 3.28 (1H, dd, J = 9.7, 6.3 Hz), 3.36 (1H,
dd. J = 9.7, 4.0 Hz), 3.81-3.87 (1M, m), 4.14
(@M, q, J = 7.2 M2}, 4.70 (1H, §, J = 6.3 Hz),
6.79-5.83 (2H, m), 7.05 {1H, £, J = 7.7 Hz), 7.18
(M. d, J = 7.4 Hz), 7.23 (1H, d, J = 16.3 Hz).

156
(155¢)

"H-NMR (CDCly & 1.35 (3H. d, J = 6.3 Hz),
1.68-1.97 (4H, m), 2.23 (3H, 3), 2.47-2.54 (1H,
m), 2.58-2.65 (1H, m), 2.70-2.81 (3K, m), 2.84-
2.91 (1H, m}, 3.00-3.06 (1H, m), 3.16-2.18 (1H,
m), 3.22 (1K, dd, J = 12.9, 3.2 Hz), 3.26-3.49
(4H, m), 3.53-3.60 (1H, m}), 4.08-4.14 (TH, m),
5.01 (1H, g, J = 6.3 Hz), 6.84-6.89 (2H, m). 7.10
(1H, 1, J = 7.7 Hz), 7.14 (1H, d, J = 10.3 Hz),
7.24.7.27 (1H, m).

THNMR (CDCh) 5 1.28-1.35 (3.0H, m), 1.41-
174 (8.0H, m), 2.20-2.23 (3.0K, m), 2.24-2.43
(2.5H, m), 2.50 (0.5H, dd, J = 12.4, 6.9 Hz),
2.60-2.68 (1.0H, m), 2.72 (0.5H, dd, J = 12.4,
6.4 Hz), 2.78-2.63 (1.5H, m), 2.97-3.04 {0.5M,

I 'm), 3.08-3.14 (0.5H, m), 3.20 (0.5H, dd, J = 9.2,
6.0 Hz), 3.30 (0.5H, dd, J = 9.2, 4.1 Hz), 3.38
(0.5H, dd, J = 9.2, 6.0 Hz), 3.48 (0.5H, dd, J =
9.2, 4.1 Hz), 3.77-3.89 (1.0H, m), 4.20-4.29
(2.0H, m), 5.25-5.32 {1.0H, m), 8.21-8.26 {1.0H,
m}, 6.75-5.83 {2.0H, m}, 6.89-7.06 {1.0H, m),
7.18-7.23 {1.0H, m), 7.35-7.38 (1.0H, m}, 7.45
(1.0M, d, J = 7.8 Hz), 8.55-8.67 {1.08, m).

187
{1576}

TH-NMR (CDClLy) 5 1.22-1.27 (3.0H, m), 1.39-
1.78 (8.0, m), 2.20-2.23 (3.0H, m}, 2.36-2.92
(8.0H, m), 3.41-3.4% (4.5H, m), 3.50-3.55 (0.5H,
m), 3.82-3.93 (1.0H, m), 4.11-4,18 (2.0H, m),
5.20-5.28 {1.0H, m), 6.76-6.85 (2.0H, m}, 6.9
7.08 (1.0H, m), 7.08-7.16 (2.0H, m), 7.18-7.24

| (1.0H, m).




157
{157¢)

"H-NMR (CDCl) & 1.51-1.54 (3.04, m), 1.66~
1.97 (4.0H, m), 2.22 {3.0H, s}, 2.50-2.79 (4.0H,
m), 2.88-3.04 (2.5H, m), 3.06-3.50 (5.5H, m),
3.54-3.74 (1.0H, m), 4.17-4.25 (1.0H, m), 5.23-
5.28 (1.0H, m}, 6.81-6.86 {2.0H, m), 7.04-7.13
(2.0M, m}, 7.16-7.21 (2.0H, m).

158
(158a)

TH-NMR (CDCl) &: 1.34 (3H, t, d = 7.1 Hz),
1.41-1.48 (4H, m), 1.54-1.75 (3H, m), 2.33-2.48
(3H, m), 2.64-2.73 (1H, m), 2.82 (1H, dd, J =
12.4, 6.0 Hz), 2.80 (1H, dd, J = 13.3, 4.1 Hz),
3.00-3.07 {1H, m), 3.28-3.35 (1F, m), 3.36-3.42
(1H, m), 2.81-3.89 (1H, m), 4.27 (2H, g, J = 7.1
Mzy, 4.84 (1H, g, J =66 Hz), 6,34 (1H d, Jj=
15.6 Hz), 7.04-7.11 (2M, m), 7.48-7.33 (3M, m),
7.37-7.44 (1H, m}, 7.44-7.51 {1H, m}, 7.53-7.58
{(1H, m), 8.12 (1H, d, J = 15.6 Hz).

158
{158b)

H-NMR (CDCR) 5: 1.25 (3H, &, J = 7.1 Hz),
1.37-4.50 (4H, m), 1.54-4.78 (3H, m), 2.34-2 48
(3H, m), 2.56-2.64 (2H, m), 2.64-2.73 (1H, m),
2.75-2.86 {1H, m), 2.87-2.95 {1H, m), 2.95-3.08
(ZH, m), 3.24-3.32 (1H, m), 3.34-3.40 (1H, m},
3.81-3.89 (1H, m), 4.13 (2H, q, J = 7.1 Hz),
4.73-4.81 (1H, m), 7.04-7.12 (2H, m), 7.13.7.30
(3M, m}, 7.41-7.51 (2H, m), 7.51-7.58 (1H, m),
7.83-7.72 (1H, m).

[017¢]

[(Table 1227

58
(158¢)

TH-NMR (CDCL) & 1.41 (38, d, J = 6.4 Hz),
1.81-1.94 {4H, m), 2.51-2.59 (3H, m), 2.71-2,91
(3H, Y, 5.00-3.18 (2K, m), 3.17-3.32 (2H, m),
3.39-3.53 (3H, m), 3.91-4.24 (1H, m), 5.00 (1H,

q, J = 6.4 Hz), 7.10-7.15 (2H, m), 7.17-7.28 (5H, |

m), 7.36-7.42 (1H, m).

755
(156a)

"H-NMIR (CDCE) 81 1,34 (3H, 1, J = 7.1 Hz), 1.46
(4H, d, J = 6.4 Hz), 1.64-1.75 (2H, m), 2.35-2.50
{(4H, m), 2.66-2.75 (1H, m), 2.61-2.88 (1H, m),
2.88.2.95 (1H, m), 3.02-3.10 (1H, m}, 3.26-3.43
(2H, m}, 3.82-3.90 (1H, m), 4.27 (2H, g, J =7.1
Hz), 4.83 (1H, g, J =64 Hz), 6.34 (1H, ¢, J =
15.6 Hz), 6.86-6.91 (1H, m), 6.94-7.00 (1H, m),
7.23-7.32 (2H, m), 7.37-7.48 (2H, m), 7.53-7.58
(1H, m}, 8.13 {(1H, 4, J = 15.8 Hz).

ER)
(158h}

EI-MS: mfz = 492 [M+H]+




202

TH_NMR (CDChy) & %.21 (3H, ¢, J = 5.4 Hz),
1.88-2.01 (4H, m), 2.53-2.69 (2H, m}, 2.72-2.96
(4H, m), 2.05-3.14 (1H, m), 3.14-3.28 (2H, m),
3.30-3.48 (3H, m), 3 56-3.65 (1H, m), 410-418
(1H, m), 4.91-4.98 (1H, m), 6.94-6,88 (1H, m),
7.01.7.05 (1H, m), 7.18-7.24 (3H, m), 7.29-7.39
(2H, m).

THINMR (CDChy 8 1.34 (3K, £, J = 7.3 Hz),
1.39-1.47 (4H, m), 1.64-1.75 (3H, m), 2.34-2.50
(3H, my, 2.65-2.74 (1H, m), 2.77-2.81 (2H, m),
3.00-3,07 {14, my, 3.31 (1H, dd, J= 84,68
Mz), 3.38 (1H, dd, J = 9.4, 3.9 Hz), 3.80-3.88
(1H, m), 4.27 (2H, q, J= 7.3 Hz), 478 (1H, g, J
= 8.4 Hz), 6.34 (1H, d, J = 15.6 Hz), 6.97-7.01
(1H, m}, 7.26-7.45 (4H, m), 7.50-7.55 {1H, m),
8.03 (1H, d, J = 15.6 Hz).

i 1.38-1.47 (4H, m}, 1.64-1.75 (34, m), 2.34-2.47

TH-NMR (CDCl) 8 1.25 (3H, %, J = 7.1 Hz),

(3H, my, 2.56-2.62 (2H, m}, 2.65-2.74 (1H, m),
2,76-2.91 (2H, m), 2.82-3.00 (2H, m), 3.00-3.07
(1M, m), 3.24-3.31 (1H, m), 3.34 (1H, dd, J =
9.4, 3.8 Hz), 3.79-3.87 (1H, m), 4.09-4.18 {2H,
mj, 473 (1H, g, J=86.4 Hz), 6.99 (1H, dd, J =
8.3, 2.3 Hz), 7.14-7.17 (1H, m), 7.20-7.28 {2H,
m}, 7.29-7.35 (1H, m), 7.35-7.38 {1H, m}.

155 cl
(159¢) /@’
F
OH
OH
O
160 =, -Gl
160a) Ny
Ci
DERNY
o F OH
i o
_ o)
160 i
(1608}
¢l
[0177]

[Table 123]

760 cl
(180¢) /@/

TH-NMR (CDCly) & 1.31-1.41 (3H, m), 1.74-2.10
(4H, ), 2.47-2.57 (2H, m), 2.75-3.13 (5H, ),
3.17-3.43 (5H, m), 3.73-3.83 (1M, rm}, 4.25-4.36
(1H, m), 4.86 (1H, g, J = 6.4 Hz), 7.08-7.21 (3H,
), 7.21-7.28 (1H, m), 7.33-7.41 (2H, m).

{161a)
= o “
(YL e

TH-NMR (CDCly} 6: 1.26 (3, £, J= 7.1 Hz), 1.34
(3H, 1, J = 7.1 Hz), 1.41-1.52 (4H, m), 1.62-1.78
(4H, m), 2.31-2.48 (3H, m), 2.65-2.75 (3H, m},
2.78-2.92 {2H, m), 3.00-3.07 (1H, m}, 3.31 (1H,
dd, J = 9.6, 6.4 Mz), 3.38 (1H, dd, J = 9.6, 4.1
Mz}, 3.80-3.88 (1H, m), 4.27 (2H, g, J = 7.1 Hz),
479 (1H, g, J = 6.4 Hz), 8.34 {1H, d, J = 16.0
Hz), 6.88-6.94 (1H, m}, 6.98-7.03 (1H, m}, 7.20
(1H. d, J = 8.3 Hz), 7.36 (1, dd, S = 8.3, 2.3
Hz), 7.42 (1M, d, J = 8.3 Hz), 7.48-7.53 (1H, m),
8.02 (1H,d,J = 16.0 Hz). .

761 ci
(1610) /Q
0/\]/\ :

Cl

TH-NMR (CDCly) & 1.17-1.28 (8H, m), 1.38-1.52
(4H, m}, 1.61-1.79 (3H, m), 2.30-2.48 {(3H, m}, |
2.54-2.64 (2H, m), 2.64-2.77 {3H, m), 2.77-3.08
(5H, m}, 3.24-3.42 (2H, m), 3.79-3.89 {(1H, m),
4.08-4.20 (2H, m), 4.69-4.77 (1H, m), 6.88-6.94
(14, m), 6.88-7.03 (1H, m), 7.18-7.29 {3H, m),
7.35-7.42 (1H, m).




"H-NMR (CDCL) 81 1.18-1.30 (3H, m), 1.30-1.48
(3H, m), 1.79-2.18 (4H, m), 2.46-2.78 {4H, m),

| 2.79-3.18 (BH, m), 3.18-3.51 (5H, m)}, 3.78-4.00

(1H, m), 4.28-4.45 (1M, m), 4.80-4.93 (1H, m),
5.88-7.36 (BH, m).

TH-NMR (COCly) 5 1.35 (3H, £, J = 7.1 Hz),
1.38-1.46 (48, m}, 1.62-1.74 (3H, m}, 2.30-2.46
BH, m), 2.63-2.72 {1H. m}, 2.79 {1K. dd, J =
12.4,8.0 Hz}, 2.87 {1H, dd, J = 12.4, 4.1 Hz),
2.86-3.06 (1H, m), 5.24 (4H, dd, J= 9.6.6.5
Hz), 3.34 (1H, dd, J = 9.6, 3.7 Hz}, 3.76-3.86
(TH, m), 4.22 (25, q, J = 7.1 Hz), 4.71 (1H. 9. J
= 6.4 Hz), 5.97 (1H, d, J = 16.0 Hz), 6,59 (1H,
dd, J= 7.3, 2.1 Hz), 7.15 (18, d, J = 7.3 Hz),
7.24-7.32 (3H, m), 7.36 (1H. d, J = 7.3 Hz}, 7.87
(1H,d. J = 16,0 Hz).

T-NMR (CDCl) & 1.28 (3H, t, J = 7.3 Hz),
1.38-1.48 (4H, m), 1.57-1.76 (4H, m), 2.26-2.54
(8H, m), 2.64-2.74 (1H, m}, 2.77-3.13 (5H, m},
3.24-3.32 (1H, m), 3.33-3.40 {1H, m), 3.81-3.80
(1H, m), 4.48 (2H, g, J = 7.3 Hz}, 4.77 (*H, q, J
= 8.0 Hz), 8.97-7.02 {1H. m), 7.06-7.11 (1H, m),
7.13-7.20 (1H, m), 7.22-7.34 (3H, m).

T TH-NMR (CDCly) & 1.39 (3H, d, J = 6.4 Hz),

1.70-2.07 (55, m), 2.35 (3H, s}, 2.42-2.61 (2H,
m), 2.76-3,10 (4H, m), 3.12-3.50 {5H, m), 3.70-
3.76 (M, m), 4.23-4.32 (1M, m), 4.98 (1H, q,J =
8.3 Hz}, 7.05-7.16 (3H, m), 7.18-7.27 {1H, m),
7,27-7.40 (2H, m).

161 ci
(161¢) /Q/
~ = OH
OH
0
162
(162a) /@,Ci
3 Ci
162 |
(1620) ¢
g cl
OH
O\I/
i
O
{01787
[Table 124}
162 cl o
(182¢) /@
ci
il
83
463a)
N

| OH
5
TR
{ o
O

TH-NMIR (CDCl) & 1.21 (3H, t, J = 7.6 Hz), 1.35
{(3H, 1, = 7.1 Hz), 1.38.1.82 (4H, m), 1.59-1.80
{(3H, m), 2.30-2.46 (6H, m), 2.63-2.76 {3H, m),
2.81(1H, dd, J=12.4, 6.0 Hz), 2.89 (1H, dd, J =
12.4, 8.6 Hz}, 3.01-3.07 (1H, m), 3.25 (1H, dd, J
= 10.5, 5.3 Hz), 3.33 ({H, dd, J = 10.5, 3.8 Hz},
3.78-3.87 (1H, m}, 428 (2H, 0, J = 7.1 Hz), 4.70
(1M, g, J = 6.4 Hz), 5.97 (1H, d, J = 16.0 Hz),
£.88-6.94 (1H, m), 6.88-7.03 (1H, m), 7.15 (1H,
d, 3= 7.8Hz), 7.17-7.24 {1H, m}, 7.24-7 .31 (2H,
my,7.37 (1H, d,J=78Hz}, 786 (1H. d, J=
16.0 Hz).
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163
(163b)

¢t | H-NMR (CDCl) & 1.21 (3H, £, J = 7.1 Hz), 1.28
(3H, 4, J = 7.1 Hz), 1.41-1.52 (4H, m), 1.61-1.79

/@/ (3H, m), 2.29-2.54 (8H, m), 2.64-2.76 (3H, m),
: 2.80-3.00 (5H, m), 3.25-3.32 {11, m}, 3.32-3.42

I
} = (o] N {1H, m), 3.82-3.90 (1H, m), 418 (2H, g, J= 7.1
i i P /\(‘):\ Q Hz), 4.76 (1H, q, J = 6.3 Hz), 6.88-8.94 {1H, m},

THY

6.97-7.04 (1H, m), 7.08-7.11 (1H, m), 7.13-7.24
(2H, m), 7.28-7.35 (1H, m).

183 C1 | TH-NMR (CDCH) & 1.15-1.32 (4H, my, 1.34-1.43
(163¢) : (3H, m), 1.74-1.98 (3H, m), 1.98-2.11 (1H, m}.
2.35 (3H, 8), 2.36-2.80 (1H, m), 2.72 (2H, g, J =
7.3 Hz), 2.80-3.12 (5H, m), 3.13-3.49 (5H, m),
O/Y\N 3.76-3.88 (TH, m), 4.28-4.38 {1H, m}, 4.54-5.03
o | (TH. m), 6.98-7.02 (1H, m), 7.02-7.15 (3H, m),
7.16-7.29 (2R, m).

164 Cl "H-NMR (CDCl} & 1.34 (3H, t, J = 7.1 Hz),
{184a) 38-1.44 {1H, m), 1.47 (3M, d, J = 6.4 Hz),
- 57-1.80 (3H, m)2 4248(H my, 2.83-2.72
: J=12.4

1.
1,
Cl (1H, m), 2.82 {1H, dd, . 6.4 Hz), 2.88

N (1H. dd, J = 12.4, 4.1 Hz), 3.00-3.07 (1H, m),
3.30 (1H, dd, J = 9.4, 6.4 Hz), 3.38 (1H, dd, J =
8.4, 3.9 Hz), 3.50-3.85 (1H, m), 2.88 (3H, 5),

427 (2H g J =71 Hz), 4.85(1H. g, J = 6.6
Hz), 6.55 (1H, d, J = 16.2 Hz), 6.86 (1K, d, J =
8.3 Hz), 6.99 (1M, dd, J = 8.3, 1.8 Mz), 7.13 (1H,
d, J = 8.3 Hz), 7.24-7.37 (3H, m}, 7.94 (1H, d, J
= 16.2 Hz).

O._~

ci | 'H-NMR (CDCly) & 1.26 (3H, t, J= 7.2 Hz),
1.37-1.48 (44, m}, 1.81-1,77 (3H, m), 2.30-2.58

(5H, m), 2.84-2.73 (1K, m), 2.77-3.08 (BH, m),

Cl 3.29 (1M, dd, J = 9.4, 6.6 Hz), 3.38 (1H, &d, 4 =

O/Y\NQ G.4, 3.2 Hz), 3.77-3.89 (4H, m), 4.14 (2H, q, J =
OH

184
{164b)

fipy

7.2Hz), 478 (1H,q, J=864Hz},6.78 (1H,d J
= 8.3 Hz), 6.95-7.10 (2H, m}, 7.18-7.35 (3H, m).

(01797
[Table 125]

P C1 | 3.28-3.48 (4H, m), 3.62-3.70 (1H, m), 3.82 (3H,
O/Y\N s, 4.16-4.24 (1H.m), 5.00(1H, g, J = 5.3 Hz),
6.76 (1H, &, J = 8.3 Hz), 6,97-7.02 {1H, m), 7.08
OH (1H. dd, J = 8.3, 2.3 Hz), 7.16-7.25 {1H, m),
7.32-7.34 (1H, m), 7.38 {(1H, &, J = 8.3 Hz).

164 Ci "H-NMR {CDCly) 8: 1.37 (3H, d, J= 6.4 Hz),
{164c) 1.68-1.94 (3H, m), 1.94-2.07 (1H, m), 2.51-2.64
{2H, m), 2.73-3.04 (8H, m), 3.14-3.24 (1H, m},

_0 OH

i
O
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185

(165a)

"H-NMR (CDCly) 8 1.26 (3H, t, J = 7.3 Hz), 1.34
{3H, t, J =7.3 Hz), 1.40-1.51 (4H, m), 1.58-1.78
(3H, m), 2.28-2.48 (3H, m), 2.80-2.76 (3H, m),
2.79-2,93 (2H, m), 3.01-3.08 (1H, m), 3.28 (1M,
dd, J = 9.4, 6.4 Hz), 3.38 (14, dd, J = 9.4, 3.9
Hz), 3.80-3.81 (4H, m), 4.27 (2H, g, J = 7.3 Hz),
4,85 (1H, q, J=6.4Hz), 8.55 {tH, d, J = 156
Hz), 6.85 (1H, d, J = 8.3 Hz), 6.91 (1M, dd, J =
8.2, 1.8 Hz}, 6.95-7.03 (1H m), 713 (1H. d, J =
7.8 Hz), 7.20 (1H, d, J = 7.8 Hz). 7.34 (1H, 1, J =
7.8 Hz), 7.93 (1H, d, J = 15.6 Hz).

185

(1650)

TH-NMR (CDCl) 6 1.18-1.30 (8H, m), 1.38-1.52
(4H, m}, 1.58-1.78 (3H, m), 2.29-2.56 (5H, m),
2.61-2.76 (3H, m), 2.79-3.08 (5H, m), 3.24-3 43
(2H, m), 3.78-3.90 {4H, m}, 4.08-4.2D {2H, m),
4.74-4.82 [1H, m}, 6.77 (1M, d, J = 8.3 Hz), 6.51
(1H, d, J = 8.3 Hz), 7.01 (1H. 8}, 7.04-7.10 (1H,
m), 7.17-7.28 (2H, m).

185
{185¢)

H-NMR (CDCly & 1.22 (3, t, J = 7.3 Hz), 1.37
(3H, d, J = 5.5 Hz), 1.67-2.07 (4H, m), 2.48-2.63
(2H, m), 2.64-2.85 (4H, m), 2.89-3.04 (3H, m),
3.06-3.24 (1H, m), 3.25-3.52 (4H, m), 3.61-3.75
(1H, m), 3.82 (3H, ), 4.17-4.26 (1H, m}, 4.97-
5.06 (1H, m), 6.76 (1H, d, J = 8.3 Hz), 6.95.7.05
(2H, m), 7.08 {1H, s), 7.15-7.31 (2H, m).

|

168

{166a)

TH-NMR (CDCiy) &: 1.34 (3H, £, J = 7.1 HzY, 1.45
(3H, ¢, J = 6.4 Hz), 1.53-1.63 (1H, m), 1.74-1.85
(3H, m), 2.23 (3H, s}, 2.47-2.53 {1H, m}, 2.58- |
2,85 (2H, m), 2.89-3.03 (3H, m), 3.26-3.40 (3M,
m), 3.87-4.02 (1H, m), 4.27 (2H, g, J = 7.1 Hz),
4.80 {1H, q, J = 6.4 Hz), 6.30 {1H. &, J = 15.6
Hz), 6.87-7.02 (28, m), 7.12-7.18 (3H, m), 7.56
(1M, t, J = 6.8 Hz), 8.01 (1M, d, J = 15.6 Hz).

166

(185h)

TH-NME (CDCh) 6 1.24 (34, £, J = 7.6 Hz),
1.38-1.54 (1H, m), 1.42 (3H, d, J = 6.4 Hz},
1.84-1.76 (3H, m), 2.32 (3H, s), 2.35-2.48 (3H,
mY, 2.57 (2H, dd, J = B.9, 7.1 Hz), 2.67-2.74
(1H, m), 2.83 (1H, dd, d = 126, 5.7 Hz), 2.87
(1H, d, J = 4.1 Hz}, 2.90-2.96 (2H, m}, 3.02-3.07
{1H, m), 3.30 {1H, dd, J = 9.4, 6.5 Hz), 3.37 (1H,
4, J=9.4, 4.1 Hz), 3.83-3.80 (1M, m), 4.14
(@M, q, J = 7.6 Hz), 4.73 (1H, ¢, J = 6.4 Hz),
.86 (1H, td, J = 8.3, 2.8 Hz), 6.94 (1H. d, J =
8.4 Hz), 7.10-7.17 (4H, m).

1267

"H-NMR (CDCls) 80 1.36 (3H, d, J = 8.4 Hz),
1,85-2.02 (3H, m), 2.08-2.14 {1H, m), 2.34 (3BH,
s), 2.51-2.58 (1M, m}, 2.64-2.71 (1H, m), 2.78-
2.86 (1H, m}, 2.83 (iH, dd, J = 13.1, 8.8 Hz},
2.88-3.05 (2H, m}, 3.08-2.14 (1H, m), 3.35-3.47
{5H, m), 3.85-3.82 (1H, m}, 4.36-4.41 {14, m),
4.91 (1H, q, J=6.4 Hz), 8.90 (1H,td, J = 8.3,
2.8 Hz), 7.02-7.07 2H, m), TAT(2H. L, J=71
Mz, 7.23 {1H, s}
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67 "H-NMR (CDCl) 5: 1.34 (3H, t J=7.1 Hz), 1.48
(167a) (3H, d, J = 5.0 Hz}, 1.53-1.85 (4H, m), 2.33 (34,
s, 2.45-2.86 (3H, m}, 2.87-3.04 (3H, m), 3.26-

C] | 3.36 (3H, m), 3.88 (3H, 5), 3.93-4.00 (1H, m),

427 (2H. g, J=7.1 Hz), 482 (1H. g, J =6.0
Hz}, 6.59 (1H, d, J = 16.0 Hz), 6.87 (14, d, J =
8.7 Hz), 6.58 (1H, ¢, J=7.8 Hz). 7.4t (2R, L =
10.1 Hz), 7.18 (1H, s}, 7.34 (1H, 1, J = 7.8 Hz),
7.98 {14, d, J = 18.0 Hz).

TH-NMR {CDCl) & 1.27 (3H, £ J = 7.1 Hz),
1.42-1 47 (AH, m), 1.44 (3K, d, J = 6.4 Haz),
1.54-1.58 (2H, m3, 1.63-1.75 (2H, m}, 2.31-2.39
o1 | (2H,m), 2.32 (3H, ), 2.43 (TH, dd, J = 12.8, 7.3
Mz, 2.51 (2H, t, J = 8.5 Hz), 2.64-2.70 {1H, m},

2.75-2.87 (1H, m), 2.86-2.97 (1H, m}, 2.99-3.07
{24, m), 3.29{11H, dd, J = 9.4, 5.5 Hz), 3.38 {1H,
dd, J = 9.4, 37 Hz}, 3.82 (3H, 5), 3.83-3.87 (1M,
') mj, 4.15 (24, q, J = 7.1 Hz), 4.78 (1H, g, J = 6.4

Hz). 8.77 (1H, ¢, J= 8.3 Hz), .94 (1H, 4, J =
7.3 Hz), 7.08 (2H, &d, J = 15.8, 8.0 Hz), 7.14
(1M, ), 7.23 (1H, 1, J = 8.0 Hz),

167
{167h)

\
0
o]
N
m

167 TH-NMR (CDGCl) 8 1.37 (3H, d, J = 6.4 Hz),
(167c} 1.63-1.97 {44, m), 2.24 (3M, s), 2.53-2.83 (5H,
- m), 2.85-3.05 (3H, m}, 3.28 (2H, d, J = 11.5 Hz),
Ci | 3.51 (3H, d, J = 5.0 Hz), 3.83 (3H, 5}, 4.05-4,10
O/\I/\D (1TH, m}, 5.09 (1H, q, J=86.4 Hz), 6.77 (1H, d, J
= 7.8 Hz), 7.02 (2H, dd, = 18.1, 7.6 Hz}, 7.13-
OH 7.24 (3H, m)

\_/

101811

Example 168

{(168b) Ethyl 3-{2-[(1R)-1~-({{{2R)~3-[(2S)~-2-(4-chloro-
~fluorobenzyl)pyrrolidin-l-yl]-Z2-hydroxypropyl}oxy)ethyl]-
6-methoxy phenyl}propanocate

A solution of ethyl (2E)-3~{Z-T{IR)-I-({ (2R} -3-[(28)-
2-{4-chloro-3-fluorobenzyl)pyrrolidin-1-yl]l—-2- |
hydroxypropyllozylethyl]l-6-methoxy phenvliprop-Z-sncate
{516 mg, 992.3 umol), which had been obtained in Example
168 {(1i68a), in mixture of tetréhydrofuran {10 mL) and
ethanol (2 mlL) was added with nickel (I1) chloride
hexahydrate (117.9% mg, 4%6.1 umcl) and
7,7,8,8-tetracyanoguinedimethane (101.3 mg, 4%6.1 umol),

and stirred for 5 minutes under ice cooling. After
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stirring, a sclution of sodium borohydride (150 mg, 3.97
mmol) in mixture of tetrahvdrofuran (5 mL) and ethanol {1
mL) was added dropwise slowly thereto under ice cooling.
Upcn the completion of the dropwise additicn, the mixture
was stirred for 1 hour at room temperature, added with
water (20 mL), and filtered. The solvent was distilled off
under reduced pressure. The residue was extracted with
ethyl acetate (40 mL x 2). After that, the organic layers
were washed with saturated brine and dried over anhydrous
sodium suifate. The solvent was distilled off under
reduced pressure. The residue was purified by silica gel
chromatography (n-hexane/ethyl acetate = 1/2) to give the
title compeund as a colorless coilly substance (253 mg, yield
49%) .

Further, in Example 168 (168a), the production was
carried out in the same manner as the example above.

Compounds of Examples 1639 to 177 described below were
produced with reference to the steps that are described in

Example 168 above.

ro1e2]

[Table 127]
168 cl "H-NMR (CDCls) & 1.34 (34, t, J = 7.1 Hz),
(168a) 1.40-1,43 (1H, m), 1.46 (3H, d, J = 6.4 Hz),

1.58-1.71 (3H, m), 2.0 (3H, s}, 2.35-2 46
e (3H, m), 2.64-2.71 (1H, m), 2.82 (1H, dd, I =
12.8, 6.2 Hz), 2.90 (1K, dd, J = 13.3, 4.1

Hz), 3.01-3.06 (1H, m}, 3.20 (1H, dd, J = 8.2
6.4 Hz), 3.37 (1M, dd, J = 9.8, 8.7 Hz), 3.80-
3.86 (1H, m), 3.88 (3H, 5), 4.27 (2H, g, 4 =

M, g, J = 8.4 Hz), 6.55 (1H
.0 Hz). 6.88 (2H, . J = 8.3 Hz),

101 Hz), 712 (1H, &, J =
H,d,J = 7.8 Hz), 7.34 (1M, 1,
4 (1H, d. J = 18.0 Hz).
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)
(168b)

/@,Ci

"H-NMR (CDCly) & 1.28 {3H, £, J = 7.0 HzJ,
1.42-1.46 (1H, m), 1.45 (3M, d, J = 6.4 Hz),
1.61-1.72 (3H, m}, 2.35-2.47 (3H, m), 2.50-
254 (2H, m), 2.66-2.7% (1H, m), 2.78-2.84
(1H, m), 2.88-2.98 (2H, m), 2.59-3.08 (2H,
M), 3.26-3.31 (1M, m), 3.36-3.41 {16, m),
3.81-3.87 {1H, m), 3.83 (3H, s}, 4.16 (2H, g,
J=7.0Hz), 4.78 {1H. . = 6.4 Hz), 8.79
(1H,d, J = 8.3 Hz), 5.88 (1H, d, J = 8.7 Hz),
6.7 (1M, d, J = 10.1 Mz), 7.06 (1H, d, J =
7.8 Hz), 7.21-7.28 (2H, m).

T
(168¢)

COEt
LI

oG AN
L OH

iy

\
O
Vs

TH-NMR (CDCL) 8: 1.36 (3H, ¢, J = 6 4 Hz),
1.70-1.82 {3H, m), 1.94.2.03 (1H, m), 2.54-

2,683 {(2H, m}, 268 (1H, dd, J = 12.8, 7.8 Mz},

2.83-2.00 (2H, m), 2.95-2.96 (2H, m), 3.08-
3.15 (1H, m), 3.28 {1H, dd, J =
3.35 (1H, dd. &= 12.5, 4.4 Hz), 3.47 (2H, 4,
J = 5.5 Hz), 3.55-3.62 (1H, m}, 3.83 (3H, s),
4,12-4.17 (1H, m), 5.02 {1H, q, J = 5.4 Hz),
877 {1H.d, J=8.3Hz), 8.97 {1H,d,J =83
Hz), 7.00-7.04 (2H, m), 7.21 (1H, 4, 1= 8.0
Hz), 7.32 (1H, t, J = 8.0 Hz).

12.8, 3.2 Hz),

169
(169a)

CO.H

g:q\ Q Cl

iy

CO,Et

CTHONMR (CDCL) & 1,368 (30, £ 4= 7.1 Hz),
143 (3H, d, J = 6.4 Hz), 1.65-1.84 [4H, m),
2.33 {BH, s}, 2.43 (1H, t, J = 11.2 Kz, 2.50-
2.55 (2H, m), 2.78-2.84 {1H, m), 2.87-2.97
(2H, m), 3.15-3.22 (1H, m}, 3.24-3.20 {1H,
m), 2.30-3.34 (1M, m), 3.87-3.82 (1K, m),
428 (2H, q J=7.1Hz), 470 (1H.q, i = 6.4
Hz), 5.87 (1H, d. J = 16.0 Hz), 6.96 (1H, &,
=7.8Hz), 741 (1H, 4, = 6.4 ), 7.15 (2H,
s), 7.25-7.30 (1M, m), 7.35 (1H, d, J = 7.8
Hz), 7.87 (1H, d, J = 16.0 Hz)

(G183

1
4

[Table 128]

169
(169b)

"H-NMR {CDCh) &: 1.
1.41-1.50 (184, my, 1.
1.54-1.58 (2H, m3, 1.
(3H, s, 2.35 {3H, 8),
2.65-2.71 (1H, m), 2.
5.7 Hz), 2.89 (1H, dd
2.85-3.06 (2H, m), 3.
Hz), 3.36 (1H, dd, J
(1H. m), 418 (2H, g, J =
G, J =64 Hz), 8.94 {1H, d, J = 7.8Hz), 7.08
(2H. 1, J= 6.4 Hz), 7.14 (1H, 8, 7.17 (1H, 1,
J=7.8Hz), 7.31 (1H, d, J = 8.9 Hz),

1 Hz), 477 (1H,

HZ) 3 82 3. 88

168
(1898}

|

CO,E

1

CO,H

4T

TH-NMR (CDCH) §: 1.38 (3M, d, J = 6.0 Hz),

1.76-1.96 (3H, m), 2.33 (3H, s}, 2.35 (3H, s),

2.42-2.85(4H m), 2.80-2.88 (1H, m}, 2.95-
3.07 {3H, m), 3.22-3.28 (1H m), 3.34-3.42
(3H, m}, 3.47 (1H, dd, J = 11.0, 8.5 Mz},
3.75-3.81 (14, m), 4.28-4.34 (1H, m}, 5.01
(1H,q, J=8.0Hz), 7.04 (1H, d, J = 7.8 Hz},
707 {(1H, 4, J=73Hz), 712 (1H, 4,0 =7.3
Hz), 7.18 (1H, d, J = 7.8 Hz}, 7.21-7.26 (2K,
my.

l
S
%




170
(170a)

TH-NMR (CDCL) & 1.36 (38, 1, J = 7.2 Hz),
1.40-1.46 (1H, m), 1.42 (3H, d, J = 6.4 Hz),
1.63-1.71 (3H, m), 2.33 (3H, 8), 2.35-2.45
(3H, my, 2.84-2.71 (11, m), 279 (1H, dd, b =
12.4,8.0 Hz), 2.89 {1H, dd, J = 13.3, 4.1
Hz), 3.00-3.05 (1H, m), 3.24 (1H, dd, J = 6.4,
6.6 Hz), 3.33 (1H, dd, J = 6.4, 3.7 Hz), 3.78-
384 (1H, m), 4.28 (2H, q. J = 7.2 Hz), 4.70 |
(1H, g, J = 6.4 Hz), 5.97 (1H, d, J = 16,5 Hz),
B.87 (1H, d, J = 8.3 Hz), 6.96 (1H,d, J =
10,1 Hz), 7.5 {4H, d, J = 7.3 Hz), 7.24 (1H,
4 J=78Hz), 7.28 (1K, d t=T8Hz), 7.36
(1M, d, J= 7.8 Hz), 7.87 (1H, d, J = 16.5 Hz).

175
(170b)

TH-NMR (CDCla) 8: 1.28 (3H, t, J = 7.1 Hz),
1.38-1.45 (1H, m), 1.45 (3H, d, J = 6.4 Hz),
1.64-1.71 (3H, m), 2.35 (3H, 5), 2.37-2.49
{5H, m}, 2.65-2.72 (14, m}, 2.80 (1H, dd, J =
12.4, 8.0 Hz), 2.88-2.38 {ZH, m}, 3.00-3.06
(2H, m}, 3.28 {1H, dd, J = 9.4, 6.6 Hz), 3.36
{1H, dd, J= 9.4, 3.7 Hz), 3.51-3.87 (1H, m},
418 (2H, 4, 0= 7.1 Hz), 478 (1H,q, ) = 6.4
Hz}, 6.88 (1H, d, J = 7.3 Hz}, 8.96 {1H, d, J =
10.1 Hz), 7.09 (1H, d, 3 = 7.3 Hz), 7.17 (iH,
t, 0 =7.6Hz), 7.25 (1H, t, J = 8.3 Hz), 7.30
(14, d, J = 7.3 Mz),

{

170
176¢)

-
:

TH-NMR (CDCl) & .39 (3H, d, J = 6.0 Az},
1.68-1.77 (1H, m), 1.78-2.00 (3H, m), 2.35
(3H, s}, 2.43-2.56 (2H, m}, 2.73 {(1H, dd, § =
13.1, 8.0 Hz), 2.81-2.97 {3H, m}, 3.04-3.17
(2H, m), 3.27 (1H, dd, J = 13.1, 3.0 Hz), 3.34
(iH, dd, J= 131, 4.4 Hz), 3.41-3.48 (2H. m),
3.57-3.63 (1H, m), 4.14-4.20 (1H, m}, 5.02
(1H, g, J = 6.0 Hz), 6.97 (1H, d, J = 8.3 Hz),
7.05 (1K, d, J= 98 Hzy, 7.07 (1K, d, d =73
Hzi, 7.13 (1H, t, J = 7.8 Hz), 7.24-7.25 {3H,
m), 7.32 (1H. t, J = 7.8 Hz).

[Tapble 120]

|

CO,Et

"'ll;

Cl

O

H-NMR (CDCl) 3; 0.93 (3H, ¢, J = 7.4 Hz),
1.34 {3H, 1, J = 6.9 Hz), 1.52-1.89 (8H, m},
2.33 (3H, ), 2.46-2.57 (1H, m}, 2.57-2.71
(1H, m), 2.92-3.09 (2H, m), 3.29-3.36 (2H,
m), .88 (3H, 8, 3.96-4.03 (1M, m), 4.22-
430 (1H, m), 4.26 (2H, ¢, J = 6.9 Hz), 4.55
(1H, 1, J =6.6 Hz), .81 (1H. d, J = 16.0 Hz),
6.87 (1H,d, = 8.6 Hz}, 8.98 {(1H,d, J=7.4
Hz), 7.03 (TH, d, J = 7.4 Hz}, 712 (1H, ¢, J=
7.4 Hz), 718 (1H, 5, 7.32 (1M, £, J=8.0
Hz), 8.01 {1H,d, J = 16.0 Hz).

A a

171b)

E
0
o L
- COLE

iy

Cl

TNMR (COCl) & 0.97 (3H, £, J = 7.3 Rz,
1.27 (3H, t, J = 7.5 Hz), 1.40-1.49 (1H, m),
1.50-1.73 4K, m), 1.74-1.84 (1H, m), 2.30-
2.40 (24, m), 2.32 {3H, s), 243 (1H, dd, J =
12.4, 6.8 Hz), 2.50 (2H, t, J = &.3 Hz), 2.60-
280 (1H, m), 2.83 (1H, dd, J = 12.6, 5.7 Hz),
2.88-2.96 (2H, m), 2.98-3.07 (2H, m), 3.25
(1H. dd, J = 9.8, 6.4 Hz), 3.38 (1H, dd, J =
9.6, 4.1 Hz), 3.81-3.87 (1H, m), 3.82 (3H, &),
416 (2M, q,J = 7.3 Mz), 4.52 (1H, dd, J =
7.8, 5.0 Hz}, 6.77 (1H, d, J = 7.3 Hz), 6.93
(1H, dd, J= 7.6, 1.6 Hz), 7.01 (1H. . J= 7.8
Hzj, 7.10(1H, d, J = 7.8 Hz}, 7.14 (1H, &),
7.24 (14, ¢, J = 8.0 Hz).




71
(171c)

TH-NMR (CDCLy) & 0.95 (3H, t, J = 7.3 Hz),
1.56-1.91 (5H, m), 1.97-2.04 (1H, m), 2.34
(3H, 5}, 2.54-2.65 (2H, m}, 2.7% (1H, dd, J =
12.8, B.0 Hz), 2.85-2.93 (2H, m), 2.88 (2H, 1,
J =66 Hz}, 3.10-3.18 (1K, m), 3.33 (1H, dd,
J=13.8,4.1 Hz), 3.40 (1H, dd. J = 12.6, 2.8
Hz), 3.48 (2H, d, J = 5.5 Hz), 3.84-3.71 (1H,

| {(1H,dd, J=8.0,53 Hz), 876 (1H, d, = 7.8

kz), 689 (24, dd, J = 151, 8.3 Hz), 714~
7.21 (3H, my.

172
(172a)

THNMR (CDCly) & 0.82 (3H, £, J = 7.3 Ha),
135 (AH 1, J = 7.1 Hz), 1.47-1.54 (1H, m),
1.60-1.82 (EM, m), 2.32 (3H, s), 2.33 (3H, 5),
2950 83 (2H, m), 2.73-2.79 (1H, m), 2.85-
2.85 (2H, m), 3.10-3.19 (1H, m), 2.22 (1H,
ad, J=9.2, 8,2 Hz), 334(1H dd, J = 8.2,
4.1 Hz), 3.84-3.90 (1H, m), 4.29 (2H, g, J =
7.1 Hz), 4.46 (1H, dd, J = 7.8, 5.0 Hz), 5.56
(1H, d. J = 18.5 Hz), 6.94 (1F, d, J = 7.3 Hz),
740 (1H,d, J=7.8 Hz}, 7.15 (2H, d. J = 6.4
Hz}, 7.29 (2H, m), 7.87 (1H, d, J = 16.5 Hz}. |

!
I
i
|
m). 3.83 (3H,.5), £.19-4.25 (1H, m), 4.82 i

172
(1728)

i
-

THNMR {CDCl) 8: 0.98 (3H, t, J=7.3 Hz),
1.28 (3H, t, J = 7.1 Hz), 1.41-1.48 (1H, m),
1.63-1.72 (4H, m), 1.77-1.84 (1H, m), 2.32
(3H, §), 2.35 (3H, 8}, 2.30-2 .49 (3H, m},
2.63-2.68 (1H, m), 2.83 (1H, dd, J = 12.4,
6.0 Hz), 2.89 (1H, dd, J = 13.5, 3.9 Hz},
2.95-3.06 (3H, m}, 2.24 (1H, dd, J = 9.2, 6,90
Hz), 3.37 (1H, dd, J = 9.2, 3.7 Hz), 3.81-3.87 .
(1M, m), 4.18 (2H, g, J = 7.1 Hz), 4.50 (1H,
q,4=7.1Hz),6.93 (1H, d, J = 7.8 Hz), 7.08
(2H, t, J = 7.1 Hz), 7.14 (1H, 8), 7.18 (1H, 4,
J=7.3 ¢z, 727 (1M, d, J =50 Hz).

[0185]

[Table 130]

72
(172¢)

THNMR (CDCly) & 0.97 (3H. 1, J = 6.5 Hz).
1.60-1.92 (4H, m), 1.99-2.08 {1H, m}, 2,34
(3H, 5), 2.35 (3H, 5), 2.42-2.57 {1H, m}, 277
(14, dd, J = 12.2, 8.5 Hz), 2.85-2.89 (2H, m},
3.03-3.11 (1H, m), 3.15-3.22 (1H, m}, 3.32
(4H, d, J = 13.5 Hz), 3.39-3.46 (2H, m),
3.70-3.77 (1H, m), 3.79-4.05 (2H, m), 4.27-
4.32 (1H, ), 4.78-4.82 (1H, m), 7.02 (1H, d,
J =75 He), 7.07 (1H, 4. J = 7.3 HzY, 7.10-
7.22 (4H, m).

773
(173a)

0
- CO.Et

TH-NMR (CDCL) & 0.85 (31, 1,
1,34 (3H, 4, J=7.1 Hz), 1.3
1.63-1.77 (4H, m), 1.79-1.8
2.41 (2H, m}, 2,45 (1H, dd,
2.64-2.70 (1H, m), 2.83 (1M, dd, J = 12.4,
6.2 Hzb, 2.90 (1H, dd, J = 13.3, 4.1 Hz),
3.01-3.06 (1H, m), 3.26 {1H. dd J=9.6 64
Hz), 3.39 (1H, dd, J = 9.6, 4.1 Hz}, 3.80-3.85
(18, m), 3.88 (3H, 5}, 4.27 (2H, g, J = 7.1
Hz), 460 (14, dd, J = 7.8, 5.5 Hz), 6.58 (1H,
d,J = 16.0 Hz), 6.55-6.85 (2H, m), 6.96 (1H,
d, b= 10.1 Hz), 7.08 {tH, ¢, J = 7.8 Rz},
7.25 {1 JwaHz) 7.33 (1H, 4, J =80
Hz), 7.96 (1H, d, J = 156.0 Hz).

=73 Hz),
45 (1H. m),
H, m), 2.23-

8-
&
J

O
16.0
0.1
H ¢
{
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(173b)

|
oy
N
>>\\\: =
i [
o

TR0

CO,Et

TH-NMR (CDCH,) 6 0.95 (3H, t, J = 7.3 Hz),
1,27 (3H, t, J = 7.1 Hz), 1.38-1.45 (1H, m),
1.62-1.71 (4H, m), 1.76-1.84 (1H, m), 2.34-
2.52 (5H, m), 2.64-2.70 (1H, m), 2.82 (1H,
dd, J = 12,5, 5.7 Hz), 2.88-3.05 {4H, m},
3.24 (1H, dd. J = 9.4, 6.5 Hz), 3.38 {14, dd,
=94 3.5 Hz), 3.81-3.88 (1H, m),3.82 (3H,
&), 4.15 (2H, g, J= 7.1 Hz), 4.52 (1H, dd, J =
7.8, 5.0 Hz), 5.77 {1H. d, J= 8.3 Hz), 8.57

(1H, d, J=83Hz), 695 (1H, d, J =101 Hz),

7.00 (tH, d, 0= 7.8 Hz), 7.21 (1H, 1, J = 7.1
Hz), 7.25 (1H,t, J = 7.5 Hz).

i

|

173
{173c)

N/

AN

.,,,
Q

COLH

TH-NMR (CDCls) & 0.93 {(3H. §, J = 7.3 Hz),
1.57-1.74 (2H, my, 1.84-1.99 {34, m), 2.09-
216 (1H, m), 2.60 (2H,1, J = 6.9 Mz}, 2.89-
3.03 (3H, m}, 3.05-3.16'(2H, m), 3.34-3.50
(5H, m). 3.82 (3H, s}, 3.87-3.54 (1H, m),
4.38-4.44 (1H, m), 473 (1H, dd, J = 7.6, 5.3
Mz}, 6.76 (1M, d, = 7.8 Hz}, 6.92 (1H. & J =
7.8 Hz), 7.00 {1H, d, J = 8.3 Hz), 7.05 (1H,
4, d=98Hz), 719 (1H, £ J = B.0 Hz), 7.34
(1H,t J=7.8 Hz).

74
(1748)

\ /7

;

g

CO,Et

TH-NMR {CDCly) &: 1.34 (3H, t, J = 7.1 Mz,
1.41-1.50 (1H, m), 1.42 (3M, d, J = 6.3 Hz),
1.63-1.75 (3H, m), 2.27 (3H, s, 2.32 (3H, s},
2.34.2.43 (2H, m), 2.45 {1H, dd, J = 12.6,
7.4 Hz), 2.66-2.72 (1H, m), 2.82 {1H, dd, J =
12.6, 8.7 Mz), 2.87 (1H, dd, J = 13.2, 4.0
Hz), 3.01-3.06 (1H, m), 3.32 (1H, dd, J = 2.5,
6.5 Hz), 3.40 (1H, dd, J = 8.7, 4.0 Hz), 3.82-
3.88 (1H, m}, 4.26 (2M7a, J = 7.1 Hz), 4.80
(1M, g, J = 6.3 Hz), 6.28 (1H, d, J = 15.8 Hz),
6.94 (1H, dd, J = 8.0, 1.7 Hz), 7.09-7.15 (3H,
m), 7.38 (1H, d, J = 8.0 Hz}, 7.98 (1K, d, J =
15,8 Hz).

THNMR (CDChy 6: 1.25 (3H, , J = 7.2 Hz),
1.41-1.50 {1H, m), 1.42 3+, d, J = 6.4 Hz),
1.64-1.75 (3H, m), 2.23 (3H, ), 2.32 (3H. s},
2.33-2.42 (2H, m), 2.43 (1H, dd, J = 12.6,
6.8 Hz), 2.50-2.61 {2H, m), 2.66-2.72 (1H,
mi, 2.82 {(1H. dd, J = 12.3, 6.0 Hz), 2.86-
2,82 (3H, m), 3.01-3.06 (1H, m), 3.28 (1H,
dd, 3= 8.5, 6.6 Hz), 3.36 (1H, dd, J = 8.7,
4.0 Hz), 3.82-3.88 (1H, m), 4.14 {28, g, J =
7.2 Hz), 489 (1H, g, J = 8.4 Hz), 6.93-6.97
(24, m}, 7.07 {1H, d. J = 10.9 Hz}, 7.10 {TH,
d, J=8.0Hz),7.14 {iH, d, J= 1.1 Hz).

174
(174c)

TH-NMR (CDCL) 6 1.38 (3M, d, J =56.3 Hz),
1.74-1.98 (4M, r), 2.21 (3H, 5}, 2.33 (3H, 8),
2.47-2.54 (1H, m), 2.56-2.63 (1H, m), 2.74-
2.85 (3H, m), 2.90-2.97 (1H, m}, 2.97-3.04
(1H, m}, 3,18-3.22 (1H, m), 3.26-3.33 (2K,
m), 3.38 {1H, dd, J = 10.9, 5.7 Hz) 3. 45 (1H,

gd, J = 10.8, 5.7 Hz), 3.62.3.67 (1H
4.16-4.22 (1H, m), 4.93 (1H, g, J = 5 3 Hz}
6.97-7.03 (3H, m), 7.15 {14, d, J = 8.0 Hz),

720 (11, d, J = 1.7 Hz),

|
|
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!

175
(175a)

TH-NMR [CDCl,) 8 1.34 (3H, £ J = 7.1 Hz),
1,38-1.49 (1H, m), 1.43 (3, d, J = 6.4 Hz),
1.64-1.74 {3H, m), 2.27 {3H, ), 2.35-2.43
(2H, m), 2.46 114, dd, J = 12,8, 7.4 Hz),
2.86-2.73 (1H, m), 2.81 {(1H dd, J = 12.3,
6.0 Hz), 2.88 (1M, dd, J = 13.2, 4.0 Hz),
3.01-3.06 (1H, m), 3.32 (1H, dd, 5= 9.5, 6.6 |
Hz), 3.40 (1K, dd, J = 9.5, 3.7 Hz}, 3.82-3.88 |
(1H, m), 4.26 (2H, . J = 7.1 kz), 4.80 (1H,
Q. J = 6.4 Hz), 6.28 (1R, d, J = 15.5 Hz),
£.90 (1H, dd, J = 8.3, 2.0 Hz), 7.12 (1H, d,
= 10.3 Hz), 7.26 (1H, 5), 7.31 {1H,d, J = 8.5
Hz), 7.38 (1M, d, J = 7.4 Hz), 7.98 (1H, d, J =
15.6 Hz).

175
(175b)

9
Q
2
O

TH-NMR (CDCL) 8: 1.26 (3H, 1, J = 7.2 Hz),
1.38-1.50 (1H, m), 1.42 (3H, d, J =6.7 Hz),
1.64-1.74 {3H, m}, 2.23 (3H, s), 2.35-2.43
(ZH, m), 2.44 (1H, dd, J = 12.8, 6.9 Hz},
2.50-2.60 (2H, m), 2.66-2.73 (1H., m}), 2.81
{1H, dd, J= 12.8, 5.7 Hz), 2.86-2.92 (3H, m),
3.01-3.06 (1H, m), 3.28 (1M, dd, J= 0.5, 6.8
Hz, 3.36 {1M, dd, J = 9.7, 4.0 Hz), 3.82-3.87
(1H, m), 4.14 (2H, q, J = 7.2 Hz), 4.68 (1H,
q, 4= 6.7 Hz), 8.96 (1H, d, J = 8.0 Hz), 6.99
{(1H, dd, J= 8.0, 1.7 Hz), 7.07 (1H, d, 4 =
10.9 Hz), 7.26 (14, 8), 7.31 (1H, d, J = 8.0
Hz).

175
(175¢)

TH-NMR (CDCly) & 1.35 (3H, d, J = 6.4 Hz),
1.76-1.88 (3H, m), 2.00-2.09 (1H, m), 2.21
(3H, 5), 2.49-2.56 (1H, m), 2.58-2.64 (1H,
m), 2.74-2.81 (1H, m), 2.88 (1M, dd, J =
12.9, 8.9 Hz), 2.92-3.06 (2H, m), 2.01-3.08
(1H, m), 3.28-3.41 (3, m), 3.44 (1H, dd, J =
16.5, 5.7 Hz), 3.73-3.80 {1H, m), 4.25-4.32
(1H, m}, 4.86 (1H, g, J = 6.4 Hz), 6.96 (1H,
d, 4 =10.3 Hz), 7.0t (15, d, J = 7.4 Hz), 7.11
(1H, dd, J= 83, 2.0 Hz}, 7.36 (1H.d, J = 2.3
Hz), 7.39 (1R, d, J = 8.0 Hz).

Ci

TH-NMR {CDCly} &: 1.34 (3H, t, J= 7.2 Hz), |
1.42 (3K, d, J = 5.3 Hz), 1.43-1.50 (1H, m),
1.65-1.76 (3K, m), 2.32 (3H, 5), 2.33-2.44
(2H, mj, 2.46 (1H, dd, J = 12.3, 7.2 Hz),
2.67-2.74 (1H, m), 2.82 {1H, dd, = 12.8,
8.7 Mz), 2.87 (1H, dd, J = 13.2, 4.6 Hz),
3.01-3.06 (1H, m), 3.33 (1H, dd, J = 8.5, 6.6
Hz), 3.40 (1H, dd, J = 9.5, 3.7 Hz), 3.83-3.87
(1H, m3, 4.27 (2H, g, J = 7.2 Hz), 4.80 {1H,
g, J = B.3 Mz}, 8.27 (1M, d, J = 158 Hz},
6.94 (1H, dd, J = 7.7, 1.4 Hz), 7.11 (1H, d, J
= 7.4 Hz), 7.14 (1H, d, J = 1.7 Hz), 7.21 {1H,
dd, 4 =10.9, 8.0 Hz), 7.35 (1H, dd, J = 11.2,
7.7 Hz), 7.63 (1H. d, J = 15.8 Hz).,

178
(1760}

TH-NMR (CDCly) & 1.25 (3H, t, J = 7.2 Hz),
1.41{3H, d. J = 6.2 Hz), 1.41-1.50 (1H, m),
1.64-1.76 (3H, m), 2.32 (3H, 5}, 2.33-2.45
(3H, m), 2.52-2.82 (2H, m), 2.67-2.74 (1H,
m), 2.81 (TH, dd, J = 12.6, 5.7 Hz}, 2,85
2.94 (3H, m), 3.01-3.06 (1H, m}, 3.28 (1H,
dd, J=9.8, 6.6 Hz), 3.38 (1H, dd, = 6.7,
4.0 H2), 3.82-3.87 (1H, m), 4.14 (2H, g, d =
7.2 Hz}, 470 (1K, g, J = 6.2 Hz), 5.94 (1H,
dd, J=7.7, 2.0 Hz), 6.96 (1H, dd, = 11.2,
7.7 Hz), 711 (1H, d, J = 8.0 Hz), 7.14 (1K, &,
J =17 Hz), 7.25 (1H, dd, J = 11.5, 8.6 Hz).
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THINMR (CDCly) 8: 1.35 {3H, 4, J = 6.4 Hz),
1.72-2.01 (4H, m), 2.33 (3M, 8), 2.47-2.54
(1H, m), 2.56-2.63 (1H, m), 2.74-2.85 (3H,
m), 2.63-3.05 (2H, m), 3.18-3.36 (4H, m),
3.42 (1H, dd, J = 10.3, 5.7 Hz), 3.63-3.71
(1H, m), 4.17-4.23 (17, m}, 4.93 (1H, g, J =
6.4 Hz), 6.99-7.04 (2H, m), 7.12-7.17 (2H,
M, 7.21 (1H, d, J = 1.1 Hz),

THNMR (COGHL) & 1.34 (3H, & J = 7.0 Hz),
1.40-1.48 (1H, m), 1.42 (3H. d, J = 6.5 Hz),
1.85-1.75 (3H, m}, 2.35-2.44 (2H, m), 2.47
(1H. dd, J = 12.6, 7.4 Mz), 2.68-2.74 (1H, m},
281 (1H, dd, J = 12.3, 8.0 Hz}, 2.88 {1H, dd,
J=13.5 4.3 Hz), 3.01-3.06 (1H, m), 3.33

i (1H, dd, J= 9.5, 6.6 Hz}, 3.40 (1H, dd, J =

$.5,3.7 Hz), 3.81-3.88 (1H, m), 4.27 (2H, q,
J=7.0Hz), 4.80 (1H, . J = 6.6 Hz), 6.27
(1H, ¢, J = 18.0 Hz), 7.0C (1, dd, J = 8.0,
1.7 M2y, 7.26 (1H, 8), 7.28-7.37 (3H, m), 7.94
(1H, d, J = 16.0 Hz).

177
(177h)

TINMR (CDCl) & 1.25 (BH, 1, J = 7.1 Hz),
1.39-1 47 (4H, m), 1.41 (4H, d, J = 6.2 Hz),
1.65-1.75 (TH, m), 2.36-2.44 (2H, m), 2.45
(1H. dd, J = 12.6, 6.9 Hz), 2.53-2.62 (2H, m),
2.68-2.75 (1H, m), 2.80 (1H, dd, J = 12,8,
5.7 Hz), 2.85.2.94 {3H, m}, 3.01-3.07 {14,
m), 3.28 {1H, dd, J = 9.5, 6.6 Hz}, 3.35 (1H,
dd, 4= 9.5, 5.7 Hz), 3.82-3.87 (1H, m), 4.14
(2H, q.J = 7.1 Hz), 4.70 {1H, q, J = 6.2 Hz),
6.57 (1R, dd, J = 11.5, 8.0 Hz}, 7.00 {(1H, dd,
J=83,2.0Hz), 7.24 (14, dd, J = 126,92
Hz), 7.26 (181, 8), 7.32 (1H, d, J = 8.0 Hz).

[0188]

(Table 1323]

777
(177¢)

TH-NMR (CDCk) & 1.34 (3H, ¢, J = 6.2 Hz),
1.78-2.00 (3H, m), 2.02-2.10 (1M, m), 2.48-
2.56 (1H, m), 2.58-2.65 (1H, m), 2.73-2.80
(1H, m), 2.8 {1H, ad, J = 13.2, 9.2 Hz),
2.93-3.10 (3H, m), 3.28-3.44 (5H, m), 3.75-
3.82 (1H, m), 4.26-4.32 {1+, m), 4.88 (1H, g,
J=6.2 He), 7.01 (1H, dd, J = 11.5, 7.4 Hz),
741 (1H, d, J = 8.0 Hz), 7.12 (1H. dd, J =
14.0, 8.3 Hz}, 7.38 {1H, d, J= 1.7 Hz), 7.38
(14, d, J = 8.8 Hz).

(01889]

Example 178

(2Ry-1-1(28)~2~-(2-Fluoro-4-methylbenzyl)pyrrolidin-1-

y1]-3-[ (1R} =~1~{2-[2-(2H-tetrazol-5-

yvliethyllphenyllethoxylpropan-Z-ol

(178a) 5-BEthenyl-2-{[Z~(trimethylsilyl)ethoxy]methyl-

Z2H-tetrazole
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5-Fthenyl-2H-tetrazole (5.85 g, 60.9 mmol) described
in WO 2008/10530, [2-(chloromethoxy)ethyl] (trimethyl)silane
(12.9% mi, 72.1 mmel), and potassium carbeonate (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 ethy; 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 brine, and dried over
anhydrous sodium sulfate. The sclvent was distilled off
under reduced pressure. The residue was purified by silica
gel column chromatography (hexane : ethyl acetate, 100 : 0
- 70 : 30, V/V) to give the title compound as a colorless
cily substance (€.31 g, yield 46%).

(178b) 5-[(E)=~2~({2-{{1R)-1-[(2Z2R)-Oxiran~Z-yl
methoxylethyllphenyl)ethenyl]-2-{[2-
(trimethylsilyl)ethoxyimethyl}~2H-tetrazole

By using S-ethenyl-2-{[2Z2-
(trimethylsilyl)ethoxy]lmethyl-2H-tetrazole which had been
obtained in Example 178(178a), the reaction was carried out
in the same manner as the method described in Example 3(3c)
to give the title compound as a yellow oily substance
(yield 88%).

(178c) (2R)-1~[{28)-Z-{3-Fluoro—4-
methylbenzyl)pyrrolidin»l—yl]—3~E(1R)—1—{2~{{E)m2?(2—{[2—

{(trimethylsilyl)ethoxylmethyl}-ZH-tetrazol-5-
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vlj)ethenyllphenyllethoxy]propan-2Z-ol

By using 5-[{(E})=2~{2-{(1R)-1-[ (ZR)-cxiran—-Z-yl
methoxylethylliphenyljethenylj-2~{[Z-
(trimethylsilyl)ethoxylmethyl}-2ZH~tetrazole which had been
cbhtained in Example 178(178h), the reaction was carried out
in the same manner as the method described in Example 1{1f)
to give the title compound as a yellow oily substance
{yisld 99%).

(178d) (2R)-1-[(28)-Z2-(3-Flucro—4-
methylbenzyl)pyrrolidin-1-y11~-3~[ (IR} -1~{2~[2~(2-{[2-
(trimethylsilyl)ethoxyimethyl}-ZH-tetrazol-5-
v1)ethyl]lphenyllethoxylpropan-2-ol

By using (ZR)~1-[{253)-2-(3-filuoro-4-
methylbenzyl)pyrrolidin-1-y1]-3-[(lR)-1-{Z-[(E)-Z2-(Z2-{12~-
(trimethylsilvyl)ethoxylmethyl}-~ZH-tetrazol-5-
yl)ethenyliphenyllethoxylpropan—~Z-cl which had been
obtalined in Example 178(178c), the reaction was carried out
in the same manner as the method described in Example 2(2a)
to give the title compeund as a colorless colly substance
(yvield 90%).

{178e) (2R} ~1-[{28)-2-{(3-v]1lucro-4-
methylbenzyl)py:rolidinwlwyi]~3—[(lR}~1—{2—[2—(2H—tetrazol~
5-yl)ethyljphenyliethoxy]propan-2-ol formate

(ZR)~1~-1{23})-2-(3~-Fluorc-4-methylibesnzyl)pyrrolidin-1-
y11=-3-[{1IR)-1-{2-[Z-{Z2~{[2- (Lrimethylsilyl)ethoxylmethyli}-
2H~tetrazel-5-vliethyilphenyllethoxylpropan~2-cl (5320 mg,

0.887 mmol) which had been obtained in Example 178 (178b)



was dissolved in tetrahydrofuran (3.5 ml), added with a 1.0
M solution of tetrabutylammonium fluoride in
tetrahydrofuran (2,922 mL, 2.92 mmol), and stirred for 27
hours at 45°C. The reaction solution was cooled to room
temperature and the solvent was distilled off under reduced
pressure. The resultant was added with ethyl acetate and 1.
N aqueocus hydrochleoride scolution for neutralization and
extracted with ethyl acetate. The solvent was removed
under reduced pressure. The residue was purified by
reverse phase HPLC (column: Develosil (NOMURA CHEMICAL) 28
mm x 10 cm; flow rate: 25 mL/min; mcbile phase: 0.1%
aqueocus formic acid solution: 0.1% acetonitrile formate
aplution, 55 : 45, V/V} to give the title compound as a

colorless amorphous substance (229 mg, yield 50%).

Example 179

3-{2-[{IR)-1({{2R})~3~[ (28} -2~ (3~Fluorc~4-
methylbenzyl)pyrrolidin—l;yl}—2—
hydroxypropylloxy)ethyl]lphenyl) -2, 2-dimethylpropancic acid

(17%a) Methyl 3-{2-[(1R)-1-{{(ZR)-2-{[tert-
butyl {dimethyl}isilylioxy}-3-[ (28)-Z-(3-flucro-4~
methylbenzyl)pyrrelidin-1-
yvllpropylioxy)ethyllphenyllpropanocate

A solution of methyl 3-{2~-[(1R)-1-({(2R)~-3~[(Z23) -2~
(3-fluoro-4-methylbenzyl)pyrrolidin-1-yl]-2-
hydroxypropylloxy)ethyllphenylipropancate (2%6 mg, 1.30

mmol) which had been obtained in Example 2(2a), 1in N,N-
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dimethyl formamide was added with Imidazole (221 mg, 3.25
mmol) and tert-butyl (chloro)dimethylsiiane {294 mg, 1.95
mmol), and stirred at room temperature. After stirring for
24 hours, the reaction solution was added with ethyl
acetate and washed with saturated brine. The organic layer
was dried over anhydrous magnesium sulfate. The solvent
was distilied off under reduced pressure. The residue was
purified by silica gel chromatography {(n-hexane/ethyl
acetate = 85/15) to give the titlie compound as a pale
vellow oily substance (676 mg, yisld 91%).

(179b) Methyl 3-{2-[(1R)-1-({(2R)-2-{[tert-

butyl (dimethyl)silyl]oxyl}-3-[{23)-Z-(3-fluorc-4-

methylpropancate

To diisopropylamine (0.45 mi, 3.23 mmol), a 2.69 M
solution of n-butyl lithium in hexane {(1.Z0 mL, 3.23 mmol)
was added at ~78°C feollowed by stirring for 15 minutes.
After adding anhydrous tetrahydrofuran (Z mL), the mixture
was further stirred for 15 minutes at -78°C. Subseqguently,
a soluticn of methyl 3-{2-[{1R)-1-({(2R)-Z-{{tert-
butyl (dimethyl)silylloxy}-3-[(28)-2-(3-fluocro-4-
methylbenzyl)pyrrelidin-1-
vilipropylloxy)ethyl]lphenylipropanoate {615 mg, 1.08 mmol),
which had been obtainsed in Example 1792(17%z), in
tetrahvydrofuran {1 ml} was added theretc and stirred at -
78°C for 0.5 hours. After adding methyl iodide (0.0 ml,

£.46 mmel), the mixture was =stirred at room temperature for
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17 hours. Upon the completion cof the reacticn, water was
added. After extracting the mixture with ethyl acetate,
the solvent was distilled off under reduced pressure. The
residue was purified by silica gel chromatography (n-
nexane/ethyl acetate = 85/15) to gilve the title compound as
a colorless coily substance (446 mg, yield 70%).

(179c) Methyl 3-{2-[{1R)-1-{{(2R)-2-{[tert-
butyl (dimethyl)silylloxy}-3-[ (28} -2-(3-Tluocro-4-
methylbenzyl)pyrrolidin-1-yllipropylloxy)ethyliphenyl}-2,2-
dimethylpropancate

To diisopropylamine (0.21 mL, 1.52 mmol), a 2.69 M
solutibn of n-butyl lithium in hexane (0.57 mL, 1.5Z mmol)
was added at -78°C followed by stirring for 15 minutes.
LAfter adding anhydrous tetrahydrofuran (1.5 ml), the
mixture was further stirred for 15 minutes at -78°C.
Subseguently, a solution of methyl 3-{2-[(1R)-1I-{{(2R})-2-
{[tert-butyl (dimethyl)silylloxy}-3-[(28)-2~(3-fluoro-4~
methylbenzyl)pyrrolidin-l-yljpropylloxy)ethyl]phenyl}-2-
methylpropancate (445 mg, 0.76 mmol), which had been
obtained in Example 179(179%), in tetrahydrofuran {1 mlL)
was added thereto and stirred at -78°C for 1 hcocur. After
adding methyl iodide {0.14 mL, 2.28 mmol), the mixture was
stirred at room temperature for 17 hours. .Upon the
completion of the reaction, water was added. After
extracting the mixture with ethyl acetate, the solvent was
distilled off under reduced pressure. The residue was

purified by silica gel chromatography (n-hexane/ethyl
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acetate = 85/15) tc give the title compound as a pale
vellow oily substance {3092 mg, yield 68%).

(1759d}) Methyl 3-{2-[(1R)-1-({(2R)-3-{(25)~2- (3~
fluoro-4~methylbenzyl)pyrrolidin-1-yl]-2-
hydroxypropylloxy)ethyllphenyll}~-2,2-dimethylpropancate

A solution of methyl 3-{2-[(1R}-1-({{(2R)-2-{[tert-
butyl {dimethyl)silylloxy}-3-[{28)-2-(3-fluoro-4-
methylbenzylpyrrolidin-l-yllpropylioxzy)ethylliphenyl}-2, 2Z2-
dimethylpropancate (308 mg, 0.51 mmol), which had been
obtained in Example 179(17%c), in THE (3.1 mL) was added
with 1 M sclution c¢f tetrabutylammonium fluoride in
tetrahydrofuran (0.72 mL, 0.72Z mmecl), and stirred at room
temperature. After stirring for 2 hours, a 1 M sclution of
tetrabutylammonium flucride in tetrahydrofuran (1.5 mlL,
1.50 mmol) was added and further stirred for 48 hours.

Upcn the completion of the reaction, water (5 mi) was added
and the mixture was extracted with ethyl acetate. The
solvent was removed under recduced pressure. The residue
was purified silica gel chromatography (n-hexane/ethyl

acetate = 3/7) to give the title compound as a pale yellow

ot

oily substance (206 mg, yield 83%).

}o

(17%e) 3-{2-T({IR)-1({ (2R} -3-[(25})~Z~{3~Fluoro-4-
methylbenzyl)pyrrolidin-1l-yl]-2-
hydroxypropylloxy)ethyliphenyl}-2,2-dimethylpropancic acid

By using methyl 3-{2~[(IR)-1-({(2R})-3-[(28)-2-(3-
fluoro-4-methylbenzyl)pyrrolidin-i-yli-2-

hydroxypropylloxy)ethyllphenyl}-2,2-dimethylpropancate
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which had been obtained in Example 178(17%d), the resaction
was carried out in the same mannsr as the method described
in Example 1{lg) to give the title compound as an amcrphous

subgtance {[guantitativel}.

Example 180

(2—{2=-[(1IR)=-1-({(ZR)~3~[(23)-2—{3~Fluorc-4-
methylbenzyl)pyrrolidin-1-yl]-Z2-
hydroxypropylioxy)ethyllphenyllethoxy)acetic acid

(180a) {(2R)~1-[(1R)-1-{(Z-Bromec phenyl)ethoxy]-3-
[(28)-2-{3-fluoro-4-methylbenzyl)pyrrolidin-l-yliprcpan-2Z-
ol

By using (2R)-Z-{[(1R)-1-{Z-brcmo
phenyl)ethoxylmethylloxirane described in WO 2004/106280
and (28)-2-(3-fluorc~4-methylbenzyl)pyrrolidine which had
been obtained in Example 1{le), the reaétion was carried
out in the game manner as the method described in Example
l(lf) to give the title compound as a colorless oily
substance (vield 92%).

(180Cb) (28)-1-[(2R)-3-{{1IR)~1-{Z-Bromophenyl)ethoxy]-
2-{ltert-butyl {dimethyl)silyllioxyipropyll-2-{(3-fluorc-4-
methylbenzyl)pyrrolidine

By usging (2R} -1-{{1R)-1-{Z-bromc phenyl)ethoxy]-3-
[(283)-2-(3-fluoro—-4-methylbenzyl)pyrrolidin-1-yllpropan-2-
0l which had been obtained in Example 180(180a), the
reaction was carried out in the same manner as the method

described in Example 179%(17%a) toc give the title compound
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a2s a colorless oily substance (yield 853%).

(180¢) (28} ~1-{(2R)-2~{ [Tert-
butyl (dimethyl)silylloxy}-3-[(1R}-1~{2-
ethenyliphenyl)ethexylpropyl}-2-(3-fluoro—-4-
methylbeﬁzyl)pyrrolidine

(28)-1-[(2ZR)~3~{ (1R} ~1~ (Z2~Bromophenyl)ethoxy] -2~
{ltert-butyl {dimethyl)silylioxylpropyil-2-(3-fiuoro~-4-
methylbenzyvlipvrrolidine (1712 mg, 3.03 mmol), which had
been cobtained in Example 180 (180b), was dissclved in 1,4~
dioxane (30 mlL), added with tributyl(vinyl) tin (1.33 mi,
4.55 mL) and tetrakistxiphenyl(phosphine palladiun (347 mg,
0.30 mmol), and stirred for 1l¢ hours at 100°C. After
cooling the reaction solution to room temperature, the
sclvent was distilled off under reduced pressure. The
residue was purified by silica gel chromatography (n-
hexane/ethyl acetate = 4/1) and basic silica gel column
chfomatography (n-hexane/ethyl acetate = 4/1) to give the
title compound as a colorless olly substance {1210 mg,
vield 78%) .

(180d) Z={2~[{iIR)-1-{{{(2R)-2-{[Tert-
butvl {(dimethyl)silylloxy}-3-[(25)~-2-(3-fluocro-4-
methylbenzyl)pyrrolidin-1-
vilpropylloxy)ethyl]phenyliethanol

(25)-1-{ (2R} -2~{ [Tert~butyl (dimethyl)silyl]oxy}-3-
[ (IR} -1-(2-ethenvlphenyl)ethoxyipropyl}-2~(3-fluoro-4-
methylbenzyl)pyrrelidine (1.20 g, 2.35 mmol), which had

been obtained in Example 180 (180c), was disscolved in
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tetrahydrofuran (20 mL) and added with a 0.5 M sclution of
S—borabicyclo[3, 3, 1lnonane in tetrahydrofuran (5.6 mL, 2.82
mmol) . Aftern raisiﬁg the temperature to room Temperature,
the mixture was stirred for 16 hours. Separately, the
reaction solution was added dropwise in small portions to a
solution in which sodium perborate hydrate (1.40 g, 14
mmol) was dissolved in water (20 mL}), and the resuliing
mixture was stirred at room temperature for Z hours. The
reaction soiution was extracted with ethvl 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 basic silica gel chromatography (n-hexane/ethyl
acetate = 3/1) to give the title compound as a colorless
cily substance (1.05 g, yield 84%).

(180e) Ethvl (2-{2-[{(1R)-1-{({(2R)-2-{[tert-
butyl (dimethyl)silylioxyl-3-[{Z8)-Z2-(3-flusro-4-
methylbenzyljpyrrolidinwl—
vlipropylioxylethyljphenyllethoxylacetate

2={2-[{1R)-1-{{ (2R} -2~{ [Tert-
butyl (dimethyl)silylloxy}-3-[(28)-2- (3-fluoro-4-
methylbenzyl)pyrrolidin-1i-
v1lpropylloxy)ethyllphenyliethanol (545 mg, 1.03 mmol),
which had been obtained in Example 180(180d), was dissolved
in methylene chloride (5 mL), added with rhodium dlacetats
dimer (46 mg, 0.10 mmol) and ethyldiazoacetate (267 ul,

2.58 mmol) at 0°C, and stirred for 1.5 hours. Ethanol was
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added to the reacticn sclution to terminate the reaction.
The solvent was distilled off under reduced pressure. The
residue was purified by basic silica gel chromatography (n-
hexane/ethyl acsetate = 4/1) to give the titie compound as a
colorless cily substance (565 mg, vield 89%).

(180f) Bthvl {(2-{2-T(1R)-1-{{{2R)-3-1(28)-2-(3-
flucro-4d-methylbenzylipyrrolidin-1-yil]-2-
hydroxypropylloxy)ethylliphenyliethoxy)acetate

By using ethyl (2~{2%£(1R)w1«({(2?)*2%{[tert—
butyl {(dimethyl)silylloxy}-3-[(25)-2-(3-flucro-4-
methylbenzyl)pyrrolidin-1-
viipropyljioxy)ethyllphenyllethoxy)acetate which had been
obtained in Example 180(180e), the reaction was carried out
in the same manner as the method described in Example
175(179d;} to give the titlie compound as a coloriess cily
substance (yield 45%).

(180g) (Z2-{2-T1(1IR})-1-{{(2R)=-3-[(28)-2-(3-Fluoro-4-
methylbenzyl)pyrrolidin-1-yv1]-2-
hydroxypropylicoxy)ethyliphenyllethoxy)acetic acid

By using ethyl (Z2-{Z-[(1R}-1-({(2R})~-3-[(28)-2- (3~
flucro-4-methylbenzyl;pyrrollidin-1-yv1]-2-
hydroxypropyltoxy)ethyl]phenyliethoxy)acetate which had
been obtained in Example 180(180f), the reaction was
carried ouf in the same manner as the method described in
Example 1(Ig) to give the title compound as a white
amorphoﬁs substance (yield 44%).

The structures and physicochemical data of the
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compounds that are described in Examples 178 to 180 are

given below.

Data

"H-NMR {GDCl} 8: -0.01 (9H, s), 0.93-0.98 (2H, m),
3.88-3.73 (2H, m), 5.72 (1H, dd, J= 11.0, 1.4 Hz), 5.88
(2H, s}, 6.45 (1H, ¢, J = 17.9, 1.4 MHz), 6.84 (1M, dd, J
=17.9, 11.0 Hz).

"H-NMR (CDCh) 5: 0.00 (8H, s), 0.85-1,00 (2H, m},
1.49 (3H, d, J = 8.4 Hz), 2.53 {1H, dd, J = 5.0, 2.8 Hz},
275(1H, dd, J = 5.0, 4.1 Hz), 3.14-3.18 (1H, m), 3.3C
{1H, dd, d= 11.0, 8.0 Hz), 3.61 (1H, dd, J=11.5, 3.2
Hz), 3.71-3.78 (2H, m), 4.95 {1H, q, J = 6.6 Hz), 5.89
{2H, s}, 7.06 (1H, d, J = 16.0 Hz}, 7.32 {1H, td, J = 7.5,
1.4 Hz), 7.39 (1H, td, J=7.5, 1.2 Hz), 7.5 (1H, dd, =
7.6, 1.1 Hz), 7.63 (1H. ¢, J= 7.8 Hz), B.15 {1H, d, J =
18.0 Mz),

*H-NMR (CDCHs) & 0.00 (8H, s}, 0.94-1.00 (2H, m),
1.39-1.46 (1H, m), 1.49 (3H, d, J = 8.8 Hz), 1.61-1.73
(3H, m), 2.22 (3H, d, J = 1.4 Hz}, 2.31-2.40 (2H, m},
2.44 (1H, dd, 3= 12.4 6.9 Hz), 263-2.71 (1H, m},
283 {1H,dd, J=12.4,80Hz), 288 (1H, dd, J = 13.3,
4.1 Mz), 3.00-3.05 (1H, m), 3.35 (1H, dd, J=9.4, 68
Hz}, 3.43 (1M, dd, J = 9.4, 3.9 Hz), 3.71-3.75 (2H, m),
3.83-3.89 (1H, m}, 4.81 {1H. g, J = 8.8 Hz}, 5.87 (2H,
s}, 5.78-6.82 (2H, m), 7.04 (1H, t. J =7.8 Hz}, 7.07
(1H. d, =163 Hz}, 7.32 {1H,id, J = 7.6, 1.5 Hz},
T3 (M, 1, = 7.3, 1.4 Hz), 748 (1M, dd, 4= 7.6,
1.4 Hz), 764 (1H,d, J=7.8Hz}, B.19 (1H, d. J = 16.2
Hz).

TH-NMR (CDChy 6 -0.01 (2H, 59, 0.92-0.97 (21, m),
1.42-1.50 (1H, m), 1.47 (3H. d, J = 6.4 Hz), 1.61-1.74
(3H, m), 2.22 (3H, d, d = 1.4 Hz), 2.33-2.45 (3H, m),
2.84-2.72 (1H, m), 2.83 (1H, dd, J = 12.4, 6.0 Hz),
2806 (1H, dd, J = 13.3, 4.1 Hz), 3.01-3.07 (1H, m),
3.14-3.26 (4H, m}, 3.31 {1H, dd, J = 8.2, 5.4 Hz), 3.3¢
(1M, dd, J = 0.4, 3.5 Hz}, 3.66-3.71 {2H, m}, 3.52-3.89
(1H, ), 4.82 (1H, g, J = 6.4 Hz). 5.83 (2H, 3}, 6.70-
B.83 (2H. m), 7.04 (1M, t, J = 7.8 Hz), 7.19-7.29 (3H,
m), 7.46 {1H, d, J = §.5 Hz).

[0130]
['Table 134]
Example | Structure
No.
178 |
7se) NﬁN~ PN si”
_ N o M RN
AN N
178
(178b)
o/\(,é
N |
-~ ‘N/‘\O/\\/SI\
N::N’
(01917
[Table 135]
178
(175¢) EQ
OH
N |-
= \N/\O/\\/Si\
N:N’
178
| (178d) .
oM -
|
= \N/\O/\/SE\
N:N’
178
(178e) iﬂ_@v
OH
I
T ONH {70
N:N

[ "H-NMR (CDCly) & 141 (3H, d, J = 6.4 Hz), 1.85-2.12

(4H, m}, 2.23 (3H, d, J = 1.4 Hz), 2.80 (1H, dd, J =
14.4, 1.2 Hz), 2.98 (1H, dd. J = 12.8, 8.6 Hz), 3.06-
3.40 (10H, m), 3.79-3.87 (1H, m), 4.30-4.36 (1H, m),
4.80 (1H, g, J = 6.4 Hz}, 6,85-6.90 (2H, m), 7.11 (1H,
tJ=7.8Hz), 7.18-7.31 (4H, m), 8.54 (1H, s).




179
(179a)

"HNMR (CDCly) 6: 0.09 (3H, ), 0.11 (3H, s}, 0

(8H, ), 1.36-1.39 (1H, m), 1.41 (3H.d, J =~“6 Hz)
1.56-1.65 (34, br m}, 213{1H g.J=84Hz) 219
(1H, dd, J = 12.0, 4.6 Hz), 2.22 (3H, 4, J = 1.1 Hz),
2.30 (‘!H, dd, J = 13.5, 8.9 Hz), 2.45-2.51 (1H, brm},
2.56-2.66 (2H, m), 2.68 {tH, dd, = 13.5, 3.7 Hz),
2.83-3.01 (3H, m), 3.03-3.06 (1H, m), 3.25 {1H, dd, J
=87, 57 Hz), 346 (1H, dd, J=97, 29 Hz), 3.68
(3H, s}, 3.84-3.88 (1H, brm), 4.72 {1H, g, J = 6.3 Hz},
6.79-6.82 (2H, m), 7.01 {(1H, t, J=8.0 Hz}, 7.14 (iH,
dd, J=8.3 09 Hz), 719 (1H i, J=7.3, 1.5 Hz),
724 {(1H,td, J=74, 15Hz), 748 {1H, dd, J= 7.7,
1.4 Hz).

[0182]

[

179
(179b)

"H-NMR (CDCL) &: 0.08 (3.0H, s, 0.11 (3.GH, s), 0.81
(4.5H, ), 0.92 (4.5H, 8}, 1.17-1.22 (3.CH, m), 1.36-
1.42 (3.BM, m), 1.56-1.66 {4.0H, m), 2.13 {1.0H, ddd,
J=16.9, 8.6, 2.6 Mz), 2.19 (1.0H, dd, J= 12.5, 5.2
Hz), 2.22 (3.0H, d, J = 1.1 Hz), 2.27-2.33 (1.0H, m),
2.45-2 51 (1.0H, br m), 2.67-2.79 (1.5H, m), 2.88
(1.0H, dd, J = 135, 3.2 Hz), 2.92-3.08 (3.0H, m},
3.24-3.30 (1.0H, m), 3.43 (0.5H, dd, J = 9.5, 3.2 Hz),
3,46 (0.5H. ¢d, J = 9.7, 2.9 Hz), 3.61 (3.0H, s, 3.83-
3.80 (1.0H, m), 4.73 (1.0H, g, J = 6.3 Hz), 6.77-6.83
(2.0H, m}, 7.00-7.04 (1,04, m), 7.08 (1.0H, td, J = 4.7,
2.3 Hz), 7.13-7.18 (1.0H, m), 7.24 (1.0H, t, J = 7.4
Hz) 7,49-7.52 {1 O, m).

175
(179¢)

oy,

TH-NMR (CDCls) &: 0.08 {3H. 5), 0.1 (3H, s, .62
(9H, &}, 1.20 (3H, 53, 1.22 {3H, s), 1.32-1.42 (1H, m),
1.36 (3H, 4, J = 6.0 Mz}, 1.53-1.67 (3H, m}, 2.10-2.21
(2H, m), 2.22 (3H, ), 2.31 (1H, dd, 4 = 13.3, 6.2 Hz),
2.45-2.52 (1H, m), 2.87 (1H, dd, J = 12.8, 4.1 Hz),
2.92-3.06 (4H, m), 3.28 (1H, dd, J= 0.8, 8.0 Hz), 3.46
(1H, dd, J = 9.8, 2.7 Mz), 3.70 {3H, s), 3.82-3.88 (1H,
brm), 4.79 (1H, g, J = 6.4 Hz), 6.79-6.83 {2H, br m),
6.96-7.04 (2H, brm), 7.14 (1H, td, 4 = 7.4, 1.2 Hz),
7.21-7.28 {1H, m), 7.53 (1H, dd, J = 7.5, 1.6 Hz),

178
{(17gdy

TH-NMR (CDCl) 8: 1.21 (3H, 59, 1.22 (3H, s}, 1.41
(3H, d, J = 6.3 Hz), 1.43-1.40 [1H, m}, 1.63-1.74 {3H,
m), 2.23 (3H, d, J = 1.7 M2), 2.34-2.44 (3H, m), 2.66-
2.72 (14, brm), 2.82 (1H, dd, J = 12.6, 5.7 Hz}, 2.80
(1H, dd, J = 13.2, 4.6 Hz), 2.91 (1H, &, J = 14.3 Hz),
3.00 (1H, d, J = 14,3 Hz), 3,00-2.05 (1H, br m), 3.31
(1H, dd, J = 9.2, 8.3 Hz), 3.35 {1H, dd, J = 6.5, 4.3
Mz}, 3.70 (3H, s}, 3.80-3.85 (1H, br m), 4.83 (14, q,
=85 Hz}, 6.81 (1H, d, J = 2.8 Hz), 8.52 (1H, &), 7.02-
707 (2H, m, 717 (1H, td, J = 7.4, 1.1 Hz), 7.26 {4H,
td, J=7.4, 1.1 Hz), 7.47 (1H, dd, J = 8.0, 1.1 Hz).

179
(1782)

"H-NMR (CDCly) 8. 1.21 (3H, ), 1.34 (31, d, J = 6.3
Hz), 1,37 (3H, ), 1.62-1.89 (1H, m), 1.70-1.77 (1H,
m), 1.79-1.91 (2H, m}, 2.24 (3H, d, J = 1.7 Hz), 2.44
(1M, d, J = 13.7 Hiz), 2.89 (1H, dd. J = 12.3, 6.0 Mz,
287 (1H, g, J = 9.0 Hz), 2.75 (1H. dd, J = 13.7, 10.3
Mz), 2.93-2.95 (1R, br m}, 3.22-3.31 {34, m), 3.44-
348 {1+, brm), 3.54 (2H. ¢, J = 4.6 Hz), 4.02-4.06
(1H, brm), 5.21 (1H, a, J = 6.5 MHz), 6.83-6.88 (2H,
m}, 7.10 (1H, t, J = 8.0 Hz), 7.16-7.16 {2H, m}, 7.20-
T.24 (1H, m}, 7.42 (1H, d, J = 7.4 Hz). '
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TH-NMR (CDCly) 8. 1.43-1.51 (4H, m), 1.63-1 76 (3H,
m), 2.23 (3H, s), 2.34-2.48 (3H, m}, 2.65-2.73 (1H, m},
282 (11, dd, J = 12.4, 6.0 Hz), 2.90 (1M, dd, §= 13.3,
4.1 Hz), 3.02-3.08 {181, m), 8.32 (1H, dd, J= 9.4,6.4
Mz), 3.41 (1H, dd, J = 9.4, 3.9 Hz), 3.82-3.89 (1H, m),
4.86 {1H, q, J = 6.3 Hz), 6.78-6.83 (2H, m}, 7.05 {1H,
t.J=8.0Hz), 7.11-7.15 (14, m), 7.34 (1H, , J= 7.6
Hz), 7.48-7.53 (2H, m).

H-NMR (CDClyy & 0.10 (34, 5), 0.1 (3H, s), 0.92
(SH, s), 1.38-1.43 (4H, m), 1.57-1.68 (3H, m), 2.15-
2.23 (5H, m), 2.32 (1H, dd, J = 13.3, 9.2 Hz), 2.47-
2.54 (1H, m), 2.80 {1H, dd, J = 13.3, 4.1 Hz), 2.98-
311 (2H, m), 3,31 (1H, dd, J = 9.9, 5.7 Hz), 3.48 (1H,
dd, J = 8.9, 3.0 Hz), 3.85-3.81 (1H, m), 4.81 (1H, q, J
= 6.4 Hz), 6.78-6.83 {2H, m), 7.02 {1¥, 1, J = 7.8 Hz),
741 (1H td, J = 7.7, 1.7 Hz), 7.32 (1H, td, J = 7.7, 1.1
Hz), 7.50 (1H, dd, J = 8.0, 1.1 Hz}, 7.55 (1M, dd, J =
7.7.4.7 Ha).

TH-NMR (CDCLy) & 0.08-0.12 (6H, m), .92 (3, s},
1.22-1.42 (3H, m), 1.57-1 67 (4H, m}), 2.12-2.22 (BH,
m}, 2.30 (1H, dd, J = 13.5, 9.2 Hz), 2.46-2.51 {1H, m},
2.88 (1H, dd, J = 13.5, 3.7 Hz), 2.98 {1H, dd, J = 12.0.
8.2 Hz), 3.04-3.08 (1K, m), 3.26 (1H, dd, J = 8.7, 5.7
Hz), 3.50 (1H, dd, J = 9.7, 2.9 Hz}, 3.86-3.91 {TH, m),
476 (1H, q, J = 6.5 Hz), 520 (1H, dd, J= 169, 1.7
Hz), 5.61 (1H, dd, J = 17.2, 1.7 Hz}, 6.77-5.82 (2H,
m}, 7.00 (1H, t. J = 8.0 Hz), 7.07 (1H, dd, J = 17.2,
10.9 Hz), 7.21-7.30 (2H, m), 7.45-7.48 (2H, m).

01931
[Table
180 ]
{180a) i
1 =
P
180
{180}
180
(180c)
| =
=
180
(1804}

"H-NMR (CDCY) 8: 0.08 (3M, s}, 0.11 (3H, s}, 0.92
(8H, 8}, 1.36-1.44 (4H, m}, 1.55-1.68 (4H, m}, 2.08-
2.18{2H, m}, 2.22 (3H, s}, 2.32 (1H, dd, J= 13.2, 8.2

¢ Hz), 2.43-2.50 {1H, m}, 2.86-3.01 (&M, m}, 3.30 (1A,

dd. J =97, 57 Hz), 3.50 (1H, dd, J = 9.7, 2.8 Hz),
3.82-3.91 (3H, m), 4.77 (1H, g, J = 8.3 Hz), 6.78-8.83

{(2H, my, 7.02 (1H, t, J = 8.0 Hz), 717-7.19 (1H, m},

721 (1H td, J = 7.2, 1.7 Hz). 7.24-7.28 (1H, m), 7.48-
7.52 (4H, m).

180
(180e)

0 X

N

CO,Et

TH-NMR (CDCly 6: 0.08 (3H, 5), 0.11 (3H, s}, 0.91
(9H, s}, 1.27 (3H,t, J= 7.2 Hz}, 1.41 (3H, d, J = 6.4
Hz), 1.57-1.66 (4H, m}. 2.10-2.23 (5H, m), 2.29 (1H,
dd, J = 13.1, 9.4 Hz), 2.44-2.52 (1H, m), 2.88 (1H, dd,
J=13.1,3.7 Hz), 2.96-3.07 (4H, m), 3.25 (1H, dd, & =
9.6, 6.0 Hz), 3.44 (1H, dd, J = 9.6, 2.8 Hz), 3.71-3.76
(2H, m}, 3.83-3.90 (1H, m), 4.08 (2H, 8), 4.21 (2H, g, J
=7.2 Hz), 4.74 (1M, g, J = 6.4 Hz), 6.78-6.85 (2H, m),
7.01 (1H, £, J = 8.0 Hz3, 7.18-7.25 (3H, m), 7.50 {1H.
d,J=7.3Haz).

[0194]

Takzle

1381
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718D
{1807

"HENMR (CDCh) & 1.27 (3H, t, J = 7.0 Hz), 1.42-1.52
(4H, i, 1.61-1.75 (3H, m), 2.22 (3H, 5), 2.33-2.45 (3H
m), 2.85-2.72 (1H, m}, 2.83 (1H, dd, J = 12.6, 5.7 Hz),
2,90 (1H, dd, J = 13.3, 4.1 Hz), 2.89-3.07 (3H, m), 3.28
(1M, dd, J = 9.5, 6.6 Hz}, 3.38 (1H, dd, J = 8.6, 4.1 Hz),
3.72-3.76 (2H, m), 3.81-3.88 (1H, m), 4.08 (2H, ), 4.21
(2H, @, J = 7.0 Hz), 4.80 (1H, q, J = 6.4 Hz), 6.75-5.83
(2H, m), 7.02-7.08 {1H. m), 7.18-7.28 {3H, m), 7 44
(1H, d, J = 7.8 Hz).

(180g) 5.7 Hz), 1.81-1.88 (3, m}, 2.04-2.12 {1H, m}, 2.23
(3H, 8), 2.78-2.87 (3H, m), 3.03-3.13 (2H, m), 3.23-
3.31 (1H, mj, 3.34-3.45 {3H, m}, 3.51-3.57 (1H, m},
3.82-3.74 2H, m}, 3.84-3.96 (2H, m) 410 (1H, d,J =
15.5 Hz), 4.33-4.35 (1H, m}, 4.85 (1H, g, J = 6.3 Hz),
6.86-6.90 (2H, m), 710 (1H, t, J= 7T 4 Hz}, 7.14-7.24
(3H, my, 7.35 (1H, 4, J = 7.4 Hz).

,é}
'
H
180 E TH-NMR (CDCIg} 8 1.21-1.28 (TH, m}, 141 {3H, d, J=
7

[0195]

(Reference example)

Reference example 1

Tert-butyl {(23,4R}-4-(benzvloxy)-2-
[metheoxy (methyl)carbeonylipyrrolidine~l~carboxylate

A solution of {(4R)-4~{(benzvloxy)-1-{tert-
butoxycarbonyl)-L-proline (6.43 g, 20.0 mmol),
dimethylhyvdroxylamine hydrochloride (2.34 g, 24.0 mmol),
and diisopropylethylamine {4.18 mL, 24.0 mmol) in
dichicoromethane (65 ml) was added with N-(3-
dimethylamincpropyl)-N'-ethylcarbodiimide hydrochloride
(4.60 g, 24.0 mmol) and l-hydroxybenzotriazole hydrate
{(3.68 g, 24.0 mmol) under ice cooling and stirred at room
temperature for 16 hours. The reaction solution was added
with saturated agueous sodium hydrogen carbonate solution

(10 mL) and water (50 mL) for guenching followed by

extraction with dichloromethane. The organic layer was



228

washed with saturated brine and dried over anhydrous
magnesium sulfate. The solvent was distilled off under
reduced pressure. The residue was purified by silica gel
chromatography (n-hexane/ethyl acetate = 45/55) to give the
title compound as a colorliess olly substance (7.15 g, yield

98%) .

Reference example 2

{3R,5R)-5-(E~Fluoro-4-methylbenzyvl)pyrrolidin-3-ol
hydrochloride

By adding 2 M hydrochloric aclid/ethancol scolution (15
mL) to {(2R,4R)-4-(benzyloxy)-Z-(3-filucro-4-
methylbenzyl)pyrrolidine (1.45 g, 4.84 mmol}) which had been
synthesized according to Example 1(le}-20, a suspension was
prepared. Methanol (10 ml) was added thereto to yield a
homogenous solution. 20% Palladium hydroxide-carbon {(wet,
50 wt%, 483 mg) wasladded thereto for hydrogenation under
atmospheric pressure for 16 hours. The reaction solution
was filtered. The solvent was distilled off under reduced
pressure. The residue was added with diethyl ether to
vield a suspension, which was then filtered and washed with

diethyl acetate to give the title compound as a white solid

——

1.13 g, vield 95%).

Reference example 3
1-(2-Bromo—-3-ethoxy phenyl)ethanone

(3a) 2-Bromo~N, 3-dimethoxy-N-methylbenzamide
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2-Bromo-3 methoxy benzoic acid (14.2 g, €1.5 mmol)
was dissolved in acetonitrile (250 mi), added with 4-
methylmorpholine (13.5 mL, 1232 mmol), N-methoxy methanamine
hydrochloride (7.19 g, 73.8 mmol) and 4~ {4, 6-dimethoxy-
1,3,SWtriazin—2—yl}—é—methylmorphélinﬁéwium chloride (20.4
g, 73.8 mmol), and stirred for 17 hours at room temperature.
1 N agueous hydrochloric acid solution was added to the
reaction solution, which was then extracted with ethyl
acetate. The organic lavers 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 chromatography (hexane
ethyl acetate, 85 : 15 - 25 : 75, V/V) to give the title
compound as a colorless oily substance (16.8 g,
quanfitative).

(3b) 1-{Z-Bromo-3-methoxy phenyl)ethanone

Under a nitrogen atmosphere, Z-bromo-N, 3Z-dimethoxy-
N-methylbenzamide (16.8 g, ©1.5 mmol) which had been
cbhtained in Reference example 3{3a) was dissolved in
tetrahydrofuran (300 mlL), and added dropwise with a 1.0 M
solution of methyl magnesium bromide in tetrahydrofuran
(123 mL, 123 mmol) at 0°C. Upon the completion of the
dropwise addition, the temperature of the reaction solution
was raised to room temperature and stirred for 15 hours.
The reacticon solution was added with ethyl acetate and 1 N
hydrochloric acid for fracticnation, and the agueous layer

was extracted with ethyl acetate. The corganic layers were
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combined, washed with saturated sodium hydrogen carbonate,
and dried over anhydrous sodium sulfate. The scolvent was
distilled off under reduced pressure. The residue was
purified by silica gel chromatography {(hexane : ethyl
acetate, 10C : 0 - 60 : 40, V/V) to give the title compound
as a colorless oily substance (12.7 g, vyield 80%).
10196]

{3cy 1-{Z2-Bromo-3-hydroxy phenyl)ethanone

Under a nitrogen atmosphere, l-{Z2-bromo-Z-methoxy
phenyl)ethancne (30.2 g, 229 mmol) which had been obtained
in Reference example 3{3b) was disscolved in methylene
chloride (500 mL}, and added dropwise with a 1.0 M solution
of tribromo phosphine in dichloromethane (283 mL, 293 mmol)
at —80°C over 5 hours. Upcn the completion of the dropwise
addition, the mixture was stirred for 17 hours at -40°C.
Subsequently, the reaction sclution was cooled to -80°C and
added dropwise with methanol (500 mL). Upon the completion
of the dropwise addition, the temperature was raised to -
40°C followed by stirring Zcr 3 hours. The temperature of
the reaction solution was raised to room temperature. The
solvent was distilled off under reduced pressure until the
solution turned green. After adding ethanol, the mixture
was extracted with ethyl acetate/hexane (1 : 1, V/V).
After neutralization with a saturated agueocus sclution of
sodium hydrogen carbonate, the sclvent was distilled off
under reduced pressure. The residue was purified by silica

gel chromatography (hexane : ethyl acetate, 100 : 0 - 55
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45, V/V) te give the title compound as a coleorless oily
substance (13.5 g, yield 47%).

(3d) 1-{2-Bromo-3-ethoxy phenyl)ethanone

Under a nitrogen atmosphere, 1- (Z-bromo-IZ-hydroxy
phenyl)ethanone (6.50 g, 30.2 mmol), which had heen
obtained in Reference example 3{3c), and potassium
carbonate (8.36 g, 60.5 mmol) were dissolved in N,N-
dimethyl formamide (60 mbL), and stirred at room temperature
for 10 minutes. Subseguently, ethyl iodide (3.14 mL, 39.3
mmel) was added to the mixture, which was tThen further
stirred for 21 hours. Ethyl acetate/hexane (1 : 1, V/V)
and water weres added to the reaction solution for
fracticonaticn, and the agueous laver was extracted with
ethyl acetate/hexane (1 : 1, V/V). The organic layers were
combined, washed with saturated brine, and dried over
anhydrous magnesium sulfate. The soclvent was distilled off
under reduced pressure. The residue was purified by silica
gel chromatography (hexane : ethyl acetate, 100 : 0 - E5
15, V/V) to give the title compound as a colorless oily

substance (4.8% g, yield ©7%).

Reference example 4

1-[2-Bromo~-3~(diflucromethoxy)phenyl]ethancne

1-(Z2-Bromo-3-hydroxy phenyl)ethanone (6.50 g, 30.Z
mmol), which had been obtazined in Reference example 3 (3c),
and copper (I} iodide (2.51 g, 13.2 mmol) were dissocolved 1n

aceteonitrile (150 ml), followed by addition of a solution
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of diflucro(fluorosulfonyl)acetic acid (50.0 g, 281 mmol)
dissolved Iin acetonitrile (50 mil) over 1 hour and 30
minutes under heating at 55°C. Upon the completion of the
dropwise additicn, the reaction solution was stirred at
55°C for 3 hours, cooled to room temperature, added with
water, and then extracted with ethyl acetate/hexane (2 : 1,
V/V). The organic laver was washed with a saturated
agueous sodium hydrogen carbonate solution and dried over
anhydrous sodium sulfate. The sclvent 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 : ¢ - 50 : 50, V/V) to give the
title compound as a cclorless olly substance (1.53 g, yieid

16%).

Reference example 5

I-{Z-Bromo-5-flucrc-3-methoxy phenvl)ethanone

(Ba) 2—Bromo—4*fluor0w6wmethoxy aniline

4-Flucro-2-methoxy aniline (8.25 g, 58.5 mmol} was
dissolved in methylene chloride (200 mi) and added with N-
bromosuccinic imide (11.4 g, 64.3 mmol} at -78°C followed
by stirring for 2 hours. The mixture was further stirred
at 0°C for 1.5 hours. The reaction solution was
concentrated under reduced pressure. The residue was
purified by silica gel chromatography (n-hexane/ethyl

acetate = 4/1) to give the title compound as a colorless



oily substance (4.80 g, vield 37%).

(5k) 1-(Z2-Aminc->-fluore-3-mathoxy phenyl)esthanone

To a solution of Z-bromo-4-fluoro-6-methoxy aniline
(4.80 g, 21.8 mmol), which had been obtained in Reference
example 5(5a), in 1,4-dioxane (200 mi), tributyl (l-ethoxy
vinyl) tin (11.1 mL, 32.7 mmol) and tetrakistriphenyil
phosphine palladium (2.5Z g, 2.18 mmol) werse added, and the
mixture was stirred for 16 hours at 100°C. After cecoling
the reaction scoluticen to room temperature, 1 N agueous
hydrogen chloride solution (100 ml) was added and stirred
further for 2 hours. The reaction soluticn was
concentrated under reduced pressure, neutrallzed by adding
1 N agueous sodium hydroxide solution, and then exiracted
with ethyl acetate. The organic layver was washed with
saturated brine and dried over anhydrous magnesium sulfate.
The solvent was distilled off under reduced pressure. The
residue was purified by silica gel chromatography (n-
hexane/ethyl acetate = 4/1}) to give the title compound as a
vellow solid substance (Z2.80 g, yield 70%).

(5¢) 1-(Z2-Brome-5-~fluorc~3-methoxy phenyl)ethanons

1-(2-Amnino~5-fluoro-3-methoxy phenyl}ethanone (2.66 g,
14.2 mmol), which had been obtained in Reference example
5{5h), was suspended in 10% agueous hydrogen bromide
solution (22 mL). Then, a 9% aguecus scdium nitrite
solution (11 mL, 14.4 mmol) was slowly added dropwise
thereto at 0°C. BAfter stirring the mixture sclution for 1

hour at 0°C, a soclution in which copper bromide (I} (2.24 g,
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15.7 mmol) was dissolved in 47% agueous hydrogen bromide
solution (1% 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 exbtracted with
ethyl acetate. The organic layer was washed with saturated
brine and dried over anhydrous magnesium sulfate. The
solvent was distilled off under reduced pressure. The
residue was purified by silica gel chromatography {(n-—
hexane/ethyl acetate = 4/1) to give the title compound as a

pale yellow solid (2.15 g, yield 61%).

Reference example 6

1-(2-Bromo-3-flucro-4-methyliphenyl)ethancne

(6a) 6-Bromo-2-flucro-3-methylaniline

By using 2-fluoro-3-methylaniline, the reaction was
carried out in the same manner as the method described in
Reference example 5(5a} to give the title compcund as a
pale red solid (yileld €0%).

{6b) 2-Fluoro~3-methylaniline

6wBromo—2-fluoro—B—methylaniline-(9.00 g, 44.1 mmoly),
which had been obtained in Reference example 6{6a), was
disselved in 1 : 1 mixture {130 mL) of N,N-dimethyl
formamide and methancl, and added with [1,1'-
bis (diphenyliphosphino) ferrocenelpalladium (I1) dichloride -
dichloromethane complex (10.8 g, 13.2 mmocl) and N,N-
diisopropylethylamine (23 mL, 132.3 mmocl). The mixture was

vigorously stirred at 85°C for Z hours under a carbon
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monoxide atmosphere. The reaction solution was cooled to
room temperature, added with ethvl acetats 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 py silica gel
chromatography (n-hexane/ethyl acetate = 4/1) to give the
title compound as a colorless solid (5.70 g, vyield 71%).

{6c) 2-Breome-3-flucro-N-methoxy-N, 4-
dimethylbenzamide

Z2-Fluoro~3-methvlaniline (5.70 g, 31.1 mmel), which
had been obtained in Reference example 6(8b), was dissolved
in acetonitrile (75 ml), added with t-butyl nitrite {4.85
mlL} and copper bromide (IT} (7.65 g, 34.3 mmol) at 0°C, and
stirred at 65°C for 2 hours. After cooling to room
temperature, 1 N aguecus hydrochloride soluticon was added
to the mixture, which was then extracted with ethyl acetate.
The organic layer was washed with saturated brine and dried
over anhydrous magnesium sulfate. The scivent was
distilled off under reduced pressure. The residue was
dissolved in a mixture solution of tetrahydrofuran -
methanol - water (4 : 1 : 1, 200 mL), added with lithium
hydroxide monohydrate (1.38 g, 33.0 mmol), and stirred at
room temperature for 4 hours. The mixture was neutralized

by adding 1 ¥ agueous hydrochleride solution, and then
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extracted with ethyl acetate. The organic laver was washed
with saturated brine and dried over anhydrous magnesium
sulfate. The solvent was distilled off under reduced
pressure. The residue was dissolved in acetonitrile (200
mi) , added with N,0-dimethvylhydroxylamine hydrochloride
{(3.80 g, 39.0 mmol), N-methylmorphcline (6.6 mL, 60.0 mmol),
and 4- (4, é-dimethoxy-1,3,5-triazin-2-yl)-4-methylmorpholium
chloride (12.2 g, 39.0 mmol}, and stirred at room
temperature for 18 hours. The reaction sclution was
concentrated under reduced pressure. The resulting residue
was added with 1 N agueous hydrochloride sclution and
extracted with ethyl acetate. The organic layer was washed
with saturated brine and dried over anhydrous magnesium
sulfate. The solvent was distilled off under reduced
pressure. The residue was purified by silica gel
chromatcography (n-hexane/ethyl acetate = 3/2) to give the

title compound as a colorless oily substance (5.58 g, vyield

() 1=~ {2~Bromo-3-fluocro-4-methylphenyl)ethanone

By using Z-bromo-~3-fluorc-N-methoxy-N, 4-
dimethylbenzamide which had been obtained in Reference
example 6(6c), the reaction was carried out in the same
manner as the method described in Reference example 3 {3k}
to give the title compound as a colorless olly substance

(yvield 892%).

Reference example 7
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1-(Z-Bromoc-3-chloro phenyl)butan-1-one

(7a} (2-Bromo-3-chloro phenyl)methancl

A solution of Z-bromo-d4-chloro benzoic acid (5.0 g,
21.24 mmol) in tetrahvdrofuran {100 mlL) was added with 0.5%%
M solution of borane-tetrahydrofuran complex in
tetrahyvdrofuran {(32.2 ml, Z1.24 mmol) and stirred at room
Temperature for 4 hours. The reaction solution was
distilled under reduced pressure to ramove the solvent, and
then slowly added with water {50 mL) under ice cooling.
The mixture obtained was extracted with dichloromethane (50
ml x 2). After that, the organic lavers were washed with
saturated sodium hydrogen carbonate {50 mL}. The organic
layvers were combined, washed with saturated brine, and
dried over anhydrous sodium sulfate. The solvent was
distilled off under reduced pressure to give the titie
compound ag & white solid (4.73 g, guantitative).

(7b) Z-Bromo-3-chlorchenzaldehyde

A scluticn of (Z2-bromo-3-chlore phenyl)methanol (4,73
g, 21.24 mmol), which had been obtained in Reference

e}

example 7(7a), in methylene chloride (120 mlL) was added
with 1,1,1-tris(acetoxy)-1,1-dihydro-1,2-benziodoxecl-3-
(1H)-one (10.8 g, 25.492 mmoel) under ice cocoling, and
stirred at room température for Z hours. The reacticon
solution was added with a2 mixture of saturated agueous
sodium hydrogen carbonate scolution (60 mlL) and saturated

agueous =sodium thicsulifate solutien {30 ml), and then

stirred at room temperature for 0.5 hours. The mixture
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ohrained was extracted with dichloromethane (90 mL = 2} .
After that, the organic layers were combined and dried over
anhydrous sodium sulfate. The solvent was distililed off
under reduced pressure. The residue was purified by silica
gel chromatography (n-hexane/ethyl acetate = 5/1) to give
the title compound as a white solid (4.36 g, yield 94%).

(7¢)y 1-({2-Bromo-3-chloro phenyl)butan-1l-ol

Under an argon atmosphere, zinc chloride (0.88 g,
4.57 mmel) was added to a 2.0 M sclution of n-propyl
magnesium chloride in diethyl ether (12.42 mL, 24.%3 mmol),
and the mixture was stirred at room temperature. After
stirring for 0.5 hours, a soluticn of 2Z-bromo-3-
chlorcobenzaldehyde (4.36 g, 192.87 mmol), which had been
cbhbtained in Reference example 7 (7b), in tetrahydrofuran (10
ml) was added dropwise thereto. After stirring for Z hours
under ice cooling, a saturated agueous ammonium chloride
solution {20 mLl) was added thereto. The mixture obtained
was extracted with ethyl acetate (20 mL x Z). After that,
the organic layers were washed with saturated brine and
dried over anhydrous scdium sulfate. The solvent was
distilled off under reduced pressure. The residue was
purified by silica gel chromatography (n-hexane/ethyl
acetate = 5/1) to give the title compound as & white solid
(3.23 g, vield ©Z%).

(7d) 1-{2-Bromo-3~chloro phenyl)butan-l-one

By using 1-(2-bromo-3-chlorophenyl)butan-1-ol which

had bsen cobtained in Reiference example 7(7c), the reaction



239

was carrisd out in the same manner as the method described
in Reference example 7{7a) to give the title compound as a

vellow olly substance (yield 94%}.

Reference example B8

(IR)-1-(2-Bromo-5-fluocrophenvl)propan-1-ol

With reference to Chirality, 2005, 17, 476-480, 1.06
M solution of diethyl zinc in hexane {18.6 ml, 19%.7 mmol)
was added dropwise under ice cooling tTo a solution of 1-
[{3)-(Z-methoxry phenyl) {[{13)~1l~phenylethyllaminolmethyl]-
Z2-naphthol (0.38 g, 0.9% mmcl) in tolusne (5 ml}. The
mixture was stirred at room temperature for 1 hour. After
stirring, the mixture was added with 2-bromo-5-
fluorobenzaldehyde (2.0 g, 9.85 mmol) under ice cooling and
stitred at room temperature for 16 hours. The reaction
solution was added with 1 N agueocus hydrochloride solution
and extracted with dichlorocmethane. The organic layer was
washed with saturated brine and dried over anhydrous
magnesium sulfate. The solvent was distilled off under
reduced pressure. The residue was purified by silica gel
chromatography {hexane/ethyl acetate = 5/1) to give the
title compound as a transparent olly substance (1.81 g,

yield 79%).

Reference example 9
1-Bromo-Z-[ (1R} ~1~cyclopropylethylibenzene and 1-

bromo-2-{ {18} -1l-cyclopropylethyllbenzens
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2-Bromobenzaldehyde {(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 2 hours.
The reaction scolution was added with 1 N agueous
hydrochloride sclution and extracted with ethyl acetate.
The organic layer was washed with saturated brine and dried
over anhydrous magnesium sulfate. The sclvent was
distilled off under reduced pressure. The residue was
purified by silica gel chromatography (n-hexane/ethyl
acetate = 7/3) to give the title compound as a colorless
oily mixture of enantiomers (3.00 g). The mixture of
enantiomers was subjected to optical resolution based on
supercritical liguild chromategraphy (column: CHIRALPAK AD-H,
2 x 25 cm; mobile phase: 10% MeOH in CO:;; flow rate: 20
mL/min) to give l-bromo-2-[(1R)-1-cyclopropylethyllbenzene
(1.22 g, RT: 8.5 min, yield 33%) and l-bromo-2-[(1S)-1-
cyclopropylethyllbenzene (1.20 g, RT: 12.5 min, yiela 33%),
both the subiject compound, each as a colorless olly

substance.

Reference example 10

Ethyl 3-{(5-chloro-2-{{1R)-1-[(2R)-oxiran-2-yl
methoxyiethyl}iphenyl)propanoate

Ethyl (2E}-3-(5-chloro-2-{(1R)-1-[(2R)-oxiran-2-yl
methoxy]ethyllphenyl)acrylate (822 mg, 2.65 mmol), which

had been obtained in Example 3(3c)-15, was dissolved in
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ethanol (25 ml), added with rhodium/alumina (246 mg), and
stirred for 5 hours at room temperature under hydrogen
atmosphere. The reaction solution was filtered using
Celite. The solvent was distilled off under reduced
pressure to give the title compound as a colorless olily
substance (816 mg, vyield 88%).

The structures and physicochemical data of the
compounds that are described in the Reference examples are
given below.

Further, the structures and physicochemical data cf
the compounds that are produced according to the same
methods as the methods described in the Reference examples
are given in the following table. Specifically, the
compounds of Reference example No. 1-2 to 1-5 are produced
according to the same method as the method described in
Reference example 1. Also, compounds described with a
number in which a number is added behind the hyphen
indicate that the compounds are produced according to the

same steps as those described in the Reference examples.

[0187]
[Table 139}
Reference
Example Structure Data
No. |

1 HNMR {CDCly) 6: 1,42 (4.5H, 8}, 1.46 {(4.5H, s},
2.00-2.06 {1.0H, m), 2.31-2.42 (1.0H, m}, 3.20 (3.0H,
O, S s)358(05HGdJ«~11523HZ)362370(1OH

m), 3.7% (1.5H, ), 3.76 (0.5H, dt, J = 11.5, 1.8 Hz),
| 3.7 (1.5H, 8, 4.16-4.19 (0.5H, m), 4.22-4.26 {0.5H
| m), 4.46-4.57 (2.0H, m), 4.77 (0.5H, t, J = 7.2 Hz),
4.85 (0.5H, 1, J = 6.6 Hz), 7.28-7.37 (5.0H, m}.

:j:j‘
Z-0
/
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T

“'\

TH-NMR (CDCh) 8: 1.43 i4.5H, 8], 1.47 {4.5H, 5,
1.99-2.04 (0.5H, m), 2.06-2.13 (0.5H, m), 2.51-2.62
(1.0H, m), 3.21 (3.0H, 53, 3.62 (0.5H, dt, J = 13.0, 3.0
Hz), 3.66 (0.5, dd, J= 13.2, 2.5 Hz), 3.74 (1.5H, 8),
3.81 {1.5H, 5), 3.83-3.97 (1.0H, m), 4.81 (D.5H. &, J =
8.3 Hz), 4.90 (0.5H. 1, J = 8.0 Hz), 521 (1.0H, dt, J =
52.5, 3.6 Hz).

1-3

TH-NMR (CDCL) 5: 1.05 (3.0H, &, J = 6.4 Hz), 1.36-
1.54 (1.0H, m}, 141 (4.5H, s, 1.46 (4.5H, 5), 2.14-
2.28 {1.0H, m). 2.35-2.45 (1.0H, m), 2.95-3.04 (1.0H,
m), 3.20 (3.04, s}, 3.86-3.82 (1.0H, m), 3.89 {1.54, s),

[ 378 (1.5H, 8}, 4.58 (0.5H, t, J = 8,3 Hz), 4.67 (0.5H 1,

J=8.3 Hz).

T4

O

TH-NMR (CDCly} 5 1.02 (3.00, dd, J = 6.9, 4.1 Hz),
141 (4.5H, 8),-1.45 (4.5H, 8, 1.73-1.88 {1.0H, m),
1.93-2.02 (1.0H, m), 2.36-2.53 (1.0H, m), 2.92 (0.5H,
dd, § = 10.1, 8.7 Hz), 2.98 (0.5, dd, J = 10.1, 8.3
Hz), 3.15 (3.0H, s, 3.66-3.81 {1.0H, m}, 3.71 {1.5H,
s), 3.78 (1.5H, 8), 4.64 {C.5H, dd, J = 6.7, 2.5 Hz),
473 (0.5H, ¢, J = 8.7 Hz).

TH-NMR (CDCL) 6: 1.44 (4.54, 8), 1.47 (4.5H, s),
2.21-2.40 (2.0H, m), 3.23 (3.0H, 5), 3.37 (D.5H. t, J =
10.0 Hz), 3.44 (0.5H, t, J = 10.1 Hz}, 3.53-3.71 {1.08,

{m), 3.73 (1.5, 8), 3.80 (1.5H, &), 4.03 (D.5H, dd, J =

10.5, 8.3 Hz}, 4.10 {0.5H, dd, J = 10.5, 8.3 Hz), 4.79
(0.5H, d, J = 7.8 Hz), 4.50 (0.5H, d, J = 8.7 Hz), 7.24-
7.24 (3.0H, m), 7.31-7.33 (2.0H, m).

‘HCI

"H-NMR (CD3CD} &, 1.87 (1M, ddd, J = 14.8, 10.4,
3.1 Hz), 2.1 (1H, tdd, J = 8.7, 4.5, 2.1 Hz), 2.24 {3H,
d.J=1.8Hzy, 3.03 (2H,d, J= 7.3 Hz), 3.17 (1H, dt, J°
=12.5, 1.6 Hz), 3.47 (1H, dd, J = 12.4, 4.1 Hz), 4.06
(1K, td, J = 12.6, 6.7 Hz), 4.54 (1H, t, J = 4.1 Hz),
7.02 (ZH, d,J =82 Hz), 7.23 (1H, 1, J = 7.8 Hz).

[Table 140

]
O
N O
I
Br

O

TH-NMR {CDCly; 6 3.1 (0.8H, brs), 3.39 (2.2H, s}, 3.48
(2.2H, 5}, 3.92 (3.BH, 5), 6.90-6.54 (2H, m), 7.32 (1H, . J =
8.0 Hz),
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3(3b) ; 0 H-NMR (CDCly) &: 2.61 (3H, s), 3.93 (3H, s), 6.95-6.98
(2H, my, 7.33 {1H, 4, = 8.0 Kz).
:{: Br
/O
303¢) O *H-NMR (CDCl) 5 2.62 (3H, 5}, 5.94 (1H, s}, 7.11 {1H, dd,
J=79, 1.6 Hz), 714 (1H, dd, J=7.8, 1.6 Hz), 7.28 {1H, t,
J=7.9Hz)
Br
3(3d) 0 H.NMR (CDCl) & 1.49 {3H, §, J = 7.2 Hz), 2.6 {3H, 5,
413 (2H,q.J = 6.9 Hz), £.92-6.95 (2M, m), 7.30 (14, t, J =
7.7 Hz),
Br
\\/O
3{3d)-2 0 "-NMR (CDCly & 1.20 {6H, d, J = 5.7 Hz), 2.61 {3H, g),
4.55.4.62 {1H, m), 6.92 (1H, dd, J = 8.0, 1.4 Hz), 6.97 {1H,
dd, J =810, 1.4 Hz), 7.28 (1H, t, J = 8.0 Hz).
Br
\‘/O
z 0O TH-NMR (CDCH) 8: 2.63 (3H, 83, .55 (1H, t, £ = 73.0 Hz},
7.26 (1H, dd, J = 7.7, 1.4 Hz), 7.28-7.32 (1H, m}, 7.30 (1H,
t, d= 7.7 Hzb.
Br
F\T,O
F .
3(3a)-2 “H-NMR (CDCly) & 2.28 {3H, d, J = 1.7 Hz}, 3.15 (0.3H, s},
3.37 (2.7H, ), 3.50 (2.7H. sV, 3.88 (0.3H, s, 6.99 {1H, d. J
= 8.6 Hz), 740 (1H, d, J = 6.9 Hz).
[0185]

[Table 1417
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3(3b)-2 0 TH-NMR (CDCL) &: 2.29 (3H, d, J = 1.7 Hz), 2.62 (3H, 5),
720 (1H, 4, J = 9.2 Hz), 7.45 (14, d, J = 6.3 Hz).
Fjij.&
Br
3(3a)3 0O *H-NMR (CDClo) & 3.19 (0.5H, 5, 3.35 (2.5H, s), 3.58
E (2.5H, 8}, 3.83 (0.5H, §), 7.52 (14, d, J = 8.3 Hz), 7.58 {1H,
FsC N’O\ s), 7.73 (1H, d, J = 8.3 Hz).
[
Br
3(35)-3 O TH-NMR (CDCly) 5: 2.67 (3H, s}, 7.55 (1H, dd, J= 8.3, 2.3
Mz), 7.70 (1H, ), 7.77 {1H, d, J = 8.3 Hz).
FBC\dl\
Br
S(aand o0 TH-NMR (CDCls) 6: 2.37 (3H, d, J = 2.4 Hz), 3.34 (3H, br
L o 8}, 3.55 (3H, brs), 7Z.1Z (1H. t, J = 7.4 Hz}, 7.3 (1H, ¢, J =
N7 8.3 Hz).
|
F Br
3(3b)-4 0 "H-NMR (CDCly) & 1.45 (3H, d, 4 = 6.2 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, 1, J = 8.0 Hz), 7.34 (1H, ¢, J = 8.3 Hz}.
F Br
5{5a) = Br *H-NMR (CDCL) &: 3.84 (3H, s), 4.00 (2H, br s}, 8.54 (1H,
f = dd, J = 10.3, 2.6 Hz), 6.81 (1H, dd, J = 8.3, 2.6 Hz).
e
) NH2
OMe .
5(50) 0 TH-NMR (CDCh) 3 2.54 (3H, 8), 3.87 {3H, 5}, 6.43 (2H, br
s), 6.66 (1H, dd, J = 8.6, 2.3 Hz), 7.00 (1K, dd, J = 10.3,
F- 2.3 Hz).
NH,
OMe
5(5C) 0O TH-NMR {CDCls} 5. 2,60 (3H, ), 3.91 (3H, s), 6.68-6.73
(2, m).
F
8r
OMe
5(6a) Br THNMR (CBGiy) 8. 2.29 (3H, ¢, J = 2.9 Hz), 3.68 (2H, br

NH,

8y

s), 8.52 {1k, t, J= 8.6 Hz}, 7.08 (1H, dd, J = 8.6, 1.7 Hz}.

(0200




[Table 142]

245

5(6D) o) H-NMR (GDCh) & 2.51 (3H, 4, 4 = 2.6 Hz), 3.84 (3H, s),
i 4.00-4.10 (2H, br m), 6.58 (1H, 1, J = 8.6 Hz), 7.62 (1H, d, J
o = 8.6 Hz).
NH,
F
66c) 0 TH-NMR (CDCly) & 2.28 (3H, §), 3.25-3.60 (6H, br m), .97
o (1H. d, J = 8.0 Hz}, 7.42 (1H, t, J = 7.2 Hz).
T Y
|
e
Br
| F
6(6d) 3 H-NMR (CDCly 8 2.45 (3H, d, J = 2.3 Hz), 2.57 (3H, s),
; 7.33 (1H, d, J = 8.0 Hz), 7.44-7 48 (1H, m),
Br
F
78 H-NMR (CDCla) 8 2.05 (1H. 1, J = 6.4 Hz), 4.78 (2H, d, J =
OH 6.4 Hz), 7.30 (1H. d, J = 7.3 Hz), 7.41 (2H, d. J = 7.8 Hz),
Br
Cl
7(7b) O "H-NMR (CDCls) 8; 7.40 (1H, t J = 7.8 Mz), 7.71 (1H, d, J =
7.8 Hz), 7.82 (1M, d, J = 7.8 Hz), 10.40 (1H, s).
H
Br
Ct
7076) OH H-NMR (CDClL) 5. 0.87 (3H, 1, J = 7.3 Hz), 1.40-1.68 (3H,
m), 1.71-1.79 (1H, ) 1.98-2.01 (1H, m), 5.12-5.16 {1H, m),
720 (1H, &, J = 7.8 Hz), 7.38 (1H, d, J = 7.8 Hz), 7.47 (1H,
g, J = 7.8 Hz).
Br
Cl!
774) O H-NMR (CDCl) 8. 1.00 (3H, t, 4 = 7.6 Hz), 1.75 (2H. 1, J =
14.7,7.3 Hz), 2.85 {2H. t, J = MHz) 14 (1H, ¢, J = 7.3
Hz), 7.31 (1H, £ J = 7.8 Hz), 7.51 (1H, d, J = 7.8 Hz).
Br
| Cl
(782 H-NMR (CDCl) 8. 2.43 (3H, 8), 4.77 (2H, d, J = 6.4 Hz),
OH 7.18-7.25 (2H, m), 7.30 (1H, d, J = 7.3 Hz).
Br




246

7702 | o Tetrahedoron, 2008, 64, 11852-11859.
3
' H
‘ Br
|
[0201]
[Table 143)
7702 OH TH-NMR (CDCl) 5. 0.97 (3H, t, 4 = 7.3 Hz), 1.36-1.58 (2H,
« m), 1.58-1.70 (1H, m), 1.72-1.80 {1H, m), 1.94 {1H, d, J =
3.7 Hz), 2.42 (3H, §), 5.14-5.18 (1H, m), 7.15 (1H, d, J = 7.3
Hz), 7.23 (1H, £, = 7.6 Hz), 7.38 (1H, d, J = 7.3 Mz)
Br
7(7d)2 0O TH-NMR (CDCl) &: 1.00 (3H, t, J = 7.3 Hz), 1.70-1.78 (2K,
‘ m), 2.44 (M, 5), 2.86 (ZH, t, J = 7.3 Hz), 7.07 (1M, dd, J =
7.3, 1.8 Hz), 7.24 (1H, t, 4 = 7.3 Hz), 7.28 (1H, dd, J = 7.3,
1.8 Hz).
Br
77aa TH-NMR (CDCL) 8 1.99 (1H, £ 4 = 6.4 Hz), 4.72 (2H, d, J =
OH .4 Hz), 7.32 (1H, d, J = 8.2 Hz), 7.43 (1H, d, J = 8.3 Hz),
7.56 (1H, s).
Cl Br
F7b-a 0 Bioorg.Med ChemLett, 2007, 17, 6463-6466.
/@U\H
Cl Br
70703 OH THNMR (CDClh) 5 0.96 (3H, £, J = 7.3 Mz}, 1.36-1.60 (2H,
m), 1.81-1.76 {2H, m), 1.93-1.96 (1H, m), 5.02-5.06 (1H, m),
7.31 (1H, dd, J = 8.3, 2.3 Hz), 7.49 (1H, d, J = 8.3 Hz), 7.52
(1H, d, J = 2.3 Hz).
Cl Br
77013 O TH-NMR (CDCh) 8. 0.66 (31, & J = 7.6 Hz), 1.74 (2M, td, 4 =
14.7,7.3 Hz), 2.88 (2H, t, J = 7.3 Hz), 7.34 (1H, 8}, 7.34 (1K,
W d,J=18#z), 7.63 (1H d, J = 1.8 Hz}.
Cl Br
77aa = TH-NMR (COCly) &: 4 69 (2H, §), 7.36-7.42 (2H. m).
j@(\OH
F Br
77004 TH-NMR (CDCly) 8: 751 (1H, dd, J = 8.2, 6.9 Hz), 7.77 (1H,

T ni .
s i:o
I

B

dd, J = 10.0. 8.3 Hz), 10.23 (1H, d, J = 3.4 Hz).




Fiichd "H-NMR (CDCly 8- 1.45 (31, d, J = 6.3 Hz}, 1.98 (11, d, 4 =
e 2.9 Hz), 5.12-5.18 (1H, m}, 7.35 (1H, dd, J = 9.5, 7.2 Hz),
7.46 (1H, dd, J = 11.5, 8.6 Hz).
OH ( )
F Br _
7704 0O H-NMR (CDCHL) & 2.64 (3H, 5, 7.40 (1H, dd, J = 10.3, 8.0
Hz), 7.47 (1H, dd, J = 9.5, 7.2 Hz).
FD(LL
F Br
T0202]
[Table 144
77815 THNMR (CDCla) 5 1,65 (1H, £, J = 6.2 Hz), 2.25 (3H, 8),
4.68 (2H, d, J= 8.2 Hz), 7.17 (1H, d, J = 10.1 Hz), 7.36
(1H, d, J = 6.8 Hz).
77615 "H-NMR (CDCly & 2.34 (34, 8}, 7.50 (1M, d, 4 = 6.4 Hz),
:©\/LL 7.56 (1H, d, J = 9.2 Hz), 10.25 (1H, s}.
7716 CHO "H-NMR (CDCla) 5. 7.14-7.18 {1H, m), 7.47-7 50 (1H, m),
\@I 10.34 (1H, d, J= 2.9 Hz).
77 c16 THONMR (CDCly) 6 1.47 (3H. d, J = 6.3 Hz), 1.68 (1H, d, J
; = 3.4 Hz), 5.21-5.27 (1H, m), 6.82 (1H, td, J = 8.2, 3.1
F\g\ Hz), 7.19-7.23 (1H, m).
E Br
F
7(7dr6 O H-NMR (CDCiy) 6. 2.63 (3H. 5), 8.98-7.03 (2H, .
F\Q\/Lk
Fi7cnd TH-NMR (CDCly) & .02 (3H. 1, J = 7.3 Hz), 1.81-1.72 (1H,
m), 1.78-1.88 (1H, m), 2.00 (1H, d, J = 3.7 Hz), 5.01-5.05
(1H, m), 6.82 (1H, {d, J = 8.2, 2.9 Hz), 7.16 (1H, &g, J =
8.5, 1.5 Hz).
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Fird-T

"H-NMR {CDCl) 67 1.22 (3H, ¢, J= 7.3 Hz), 2.91 {(2H, g, J
= 7.3 Hz}, 6.90-6.83 (1TH, m}, 8.97 (14, td, J=8.0,2.9
Hz}.

T8

THNMR (CDCh) 8: 1,43 (3H, 1, J = 8.9 Hz), 4.07 (2K, g, J
=69 Hz}, 7.02 (1H. dd, J= 8.8, 3.1 Hz), 740 (1K, d J =
3.1 Hz), 7.52¢1H, d, J = 8.8 Hz), 10.31 (1H, s}

i 7(7c}8

TH-NMR (CDCT) & 1.41 (3H, 1, J = 7.0 Mz}, 1.47 (3H, d, J
=84 Hz),1.95{1H,d, J=37Hz, 403 (2H. 0. J=7.0
Hz), 5.18 (1H, qd. J = 6.4, 3.7 Hz), 6.68 (1H, dd, J= 8.7,
3.0Hz), 715 {1H, d, J=3.0Hz), 7.38 (1M, ¢, J = 8.7 Hz).

{0Z203]

[Table 145%]

7i7dr8

7.1 Hz), 2.62 (3H, s},
dd, d= 8 9, 3.2 Hz),
4, J =89 Hz),

"H-NMR (CDCl) 51 1.4 (3H, ¢,
4.02 (2H, . J = 7.1 Hz), 6.84

j=
(1H,
8.97 (1H, d, J = 3.2 Hz), 7.47 (1H,

7(7cr8

m), 1.42-1.58 (18, m), 1.61-1.81 (2H, m}, 1.08 (1H, brsj,
5.10-5.15 (1M, my, 7.02-7.07 (1H, m}, 7.30-7.38 (ZH, m).

'H-NMR (CDCly) 8: 0.88 (3H, q,J = 7.5 Hzj, 1.18-1.30 (1K,

H
i

7(7dy8

TH-NMR (CDCly) 8: 1.00 (3M, t, J = 7.6 Hz}, 1.75 (2H,td. J

7.32-7.37 {tH, m).

= 147,78 Mz}, 2.89 (2H, t, = 7.3 Hz), 7.13-7.21 (2H, m},

7(7¢)-10

*H-NMR (CDCly) 8: 0.96 {3H,1, 4 = 73Hz) 1.35-1.54 (2H,
m), 1.85-1.68 (1H, m}, 1.63-1.77 (1H, m), 1 8191(1H,
m}, 2.31 (3H, 8). 5.03-5.07 (1H, m), 7. 14{‘5?—1 J=7.8
Hz), 7.34 (1H, s}, 7.41 (1H, d.J=7.8 Hz).

7i7e)-10

TH-NMR {CDCly) 8, 0.98 (3, 1, = 7.3 Hz), 1.73 (2H, d, J
= 14.7, 7.3 Hz), 2.35 (3H, 5}, 2.88 (2H, t, J= 7.3 Hz), 7.15
(1H, d, J= 7.8 Hz), 7.30 (1H, d, 4 = 7.8 Hz}, 7.43 (1H, s).
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F(7c)-11

H-NMR (CDOly) & 0.96 (3H, £, 4 = 7.3 Hz), 1.37-1.58 (2H,
mY, 1.681-1.82 (2H, m}, 1.82-1.97 (1H, m), 3.90 {34, s),
5.14-5.18 (1H, m), 6.82 (1H, d, J = 7.8 Mz), 7.17 (1H, d, J
= 7.8 Mz), 7.30 (1H, , J = 8.0 Hz).

7{7d)-11

=
=

TH-NMR (CDCh) 8: 1.00 {3H, £, J = 7.5 Hz}, 1.75 (2H, td, J
= 14.9, 7.5 Hz), 2.87 {21, 1, J = 7.5 bz), 3.92 (3H, §), B.57
(14, d, J = 7.3 Hz), 6.95 (1H, d, J = 8.3 Hz), 7.32 (1H, 1, J
= 7.5 Hz).

F(7ci2

TH-NMR (CDCly) 8: 0.97 (3H, t,
m), 1.61-1.67 (1H, m), 1.88-1.
4.1 Hz), 5.01-5.05 (1H, m}, 7.1
7.43(1H,d, J = 8.7 Hz), 7.55 (

7{7dy-12

Cli

OH
Br
CH;
O
Br
CHs
oH
Br
@]
U:/\

"M-NMR (CDClyy & 1.00 (3H,t, J = 7.3 Hz)
=148, 7.5 Hz), 2.87 (2H,t, J=7.5Hz), 7.
8.5, 25 Hz), 7.32(1H, d, J= 1.8 Hz), 7.52
Hz}.

—_—
L LY

[0204]

[Table 146]

7(7cr13

TH-NMR (GCDGly) & 1.33 {3H, d, J = 6.0 Hz), 1.32 (3H, d, J
= 6.0Hz), 1.47 (3H, d, J=6.0Hz), 1.84 (1H, d, J= 3.2
Hz), 4.50.4.50 (1H, m), 5.14-5.21 (1H, m), 6.67 {1H, dd, J
=87, 32Hz), 714 (1H, 4, J =32 Hz), 7.37 (1M, d, J =
8.7 Hz).

7{7d)-13

TH-NMR {CDCl) 5 1.33 (BH, . J = .3 Az}, 2.62 (3H, 8),
4.49-4.57 (H, ™), 5.82 (1H, dd, J = 8.7, 3.0 Hz), 6.97 (1H,
d, Jd=3.0Hz), 7.46 (1H, ¢, J = 8.7 Hz).

FTc14

ﬂ
;Qv/_
o
T

TH-NMR (CDCly) & 0.97 (3H. t, J = 7.3 Hz), 1.36-1.80 {4H,
m), 1.98 (1H, br s}, 5.02-5.05 {1#, m}, 6.85 {1H, dg, J =
0.9, 2.9 Hz), 7.30 (1H, dd, J = 8.9, 3.2 Hz), 7.46 (1H, dd, J
= §.7, 5.5 Ha).

77d-14

3

3r

TH-NMR {CDCH) 5 1.00 (3H, £ J= 7.3 Hz), 1.74 (2H, td, J
=147, 7.3 Hz), 2.88 2H, t, J=7.1 Hz), 7.01 (1M, td, I =
8.1,32Hz), 7.08 (1H,dd, J=8.1, 3.2 Hz), 7.56 {1H, dd, J
= 8.7, 4.6 Hz},
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"H-NMR {CDClg) & 1.62 (3R, ¢, J = 8.7 Hz), 2.48 (1H, dd,

J=984, 55Hz), 531-5.38 (1H, m}, 7.01-7.13 (2H, mj},
7.33-7.36 {1H, m}.
OH

7(7¢)45

F
Br
F(7c)-16 Journal of Organic Chemistry; English; 1983; 58, 3308 -
3318
Br
F(7cyi7 C! TH-NMR (CDCl) 8: 1.64 (3H, d, J = 8.9 Hz}, 3.00 (1+, 4, J
= 10.3 Hz), 5.55-561 (1H, m}, 7.05 (1H, t, J = 8.0 Hz),
7.33{1H, d, J =80 Hz}), 748 (1H, d, J = 8.0 Hz).
OH
Br
T(Tey18 E TH-NMR (CDCl) & 1.62-1.85 (3H, m}, 2.43 (1H, dd, d=
E i 9.2, 4.0 Hz), 5.30-5.36 {1H, m}, 6.89 (1H, dd, J= 17.5, 8.9
Hz), 7.28-7.31 (1H, m).
OH
Br
8 TH-NMR (CDCly) §; 1.02 {3H, t, d = 8.3 Hz), 1.61-1.74 (1H,
m), 1.77-1.88 (1H, m), £.92.5.00 (1H, m), 6.81-6.90 (1M,
E m), 7.24-7.33 {1H, m), 7.43-7.51 (1H, m}. Optical purity:
98 .9%ee
\Cfo“ |
Br
[0205]

[Takhle 147]

8-2 TH-NMR (CDClsY 6 1.01 (3H, t J = 7.3 Hz), 1.64-1.77 (1H,
mj, 1.78-1.90 (1H, m), 2.01 (1M, d, J = 3.7 Hz), 5.00-5.08
(14, m), 7.00-7.08 (1H, m}, 7.25-7.38 (ZH, m). Gptical purity:
87.3%ee

Br

8-3 "H-NMR (CDCl) & 0.98 (3H, t, J = 7.5 Hzj, 1.65-1.87 (2H,
m), 1.90-1.94 (1H, m), 2.31 (3H, s}, 4.84-5.01 (1H, m), 7.13
{(1H,d,J= 7.8 Hz), 7.35 {1H, s), 7.40 (1H, d, J = 7.8 Mz},
OH Optical purity: 90.1%ee
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84

TH-NMR {CDCH) 51 1.01 {3H, t J = 7.3 Hz), 1.64-1.77 (1H,
m), 1.79-1.80 (1H, m), 1.89 (1M, d, J = 3.7 Hz), 3:90 (3H, s},
5.05-512 (1H, m), 6.83 (1H, d, J= 83 Hz), 7.16 {1H, d, J =
7.8 Hz), 7.25-7.33 (1H, m}.

Cptical purity; 82.8%ee

8-5

TH-NMR (CDCly) 6 01(3M & J=7.3Hz), 1.25 (1H.1, J =
8.3 Hz), 1.59-1.75 (iH, m), 1.78-1.90 (1H, m}, 2.42 (3H, s},
5.05-5.11 {1H, m}, 7 5 (1H, d, J = 7.3 Hz), 7.20-7.27 (1H,
my, 7.36 (1M, d, J = 7.3 Hz), Optical purity: 88.8%ee

TH-NMR (CDCly) 8: 1.01 (3H, t, J = 7.3 Hz}, 1.62-1.74 (2H,

m), 1.76-1.88 (1H, m}, 4.82-4.88 (1H, m )710{‘!Hdd}-
8.7,28Hz), 743 (1H,d,J= 8.7 Hz), 7.54 {1H, 5). Opticat
purity: 99.8%ee

8.7

TH-NMR (CDClsy 5: 0.89 (30, t, J = 7.3 Hz), 1.61-1.74 (1H,
mi, 1.74-1.86 (1H, m}, 2.01 (1H, 4, J= 3.7 Hz), 4.94-5.0C
(1H, m), 7.32 (1H, dd, J = 8.3, 1 B Hz), 7.48 (1H,d, J = 8.3
Hz}, 7.83 (1M, d, J = 1.8 Hz). Optical purity: 88.1%ee

8-8

H-NMR {CDCs) 8 0.97-1.07 (3H, m), 1.61-1.75 {1H, m),
1.78-1.92 (1M, m}, 1.95-2.03 (1H, m), 5.02-5.12 {1H, m},
7.22-7.33 (1H, m), 7.34-7.51 (2H, m). Optical purity:
88.1%ee

8-9

"H-NMR (CDCla} 81 1.00 (3H, t, J = 7.3 Mz}, 1.58-1.74 (1H,
m}), 1.74-1.85 (TH. m), 1.97 {1H, d, J = 3.7 Hz}, 4.90-4.95
{1H, m), 7.35 (1H, dd, J = 9.6, 7.3 Hz), 7.40 (1H, dd, J =
11.5, 8.3 Hz}. Optical purity: 87.2%ee

"H-NMR (CDCls) 6: 1.00 (3H, 1, J = 7.3 Hz}, 1.62-1.73
(1H. m}, 1.75-1.85 (1H m), 1.83 (14, 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
{1+, d, J = 6.8 Hz). Optical purity. 86.6%ee
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g
R-isomer

OH
Br

TH-NMR {CDCL) §: 0.44-0.57 (3H, m}, 0.58-0.66 (1H, m},
1.24-1.35 (1H, m), 2.06 (1H, d, J = 3.2 Hz), 4.64 {1H, dd,
J=78 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, =80, 1.8
Hz}). Optical purity: 99.5%ee

9
S-isomer

<]

OH

Br

*H-NMR (CDGCl) 5: 0.44-0.57 (3H, m), 0.59-0.66 (1H, m),
1.24-1.35 (1H, m), 2.06 (1H, d, J = 3.2 Hz), 4.64 (1H, &d,
J=786, 3.4 Hz), 7.42-7.17 (1H, m), 7.33-7.37 (1H, m},
7.54 (1H, dd, J =8.0, 1.1 Hz), 762 (1H, dd, J = 8.0, 1.8
Hz}. Optical purity: 98.9%ee

10

o]

N\ /

cl
CO,Et

TH-NMR (CDCly) 8: 1.25 (3H, t, J = 7.3 Hz), 1.44 (3H, d, J
= 5.5 Hz), 2.50 (1H, dd, J = 4.9, 2.6 Hz), 2.57-2.61 (2H,
m), 2,76 {11, £, J = 4.3 Hz), 2.92-2.97 (2H, m), 3.42-3.21
(2H, m), 3.58 (1H, dd, J = 11.2, 2.6 Hz), 4.15 (2H, o, J =
74 Hz), 4.78 (1H, q, J = 6.5 Hz), 7.14 (1H, &, J = 2.3 Hz),
7.22 (1H, dd, J = 8.6, 2.3 Hz}, 7.38 (1H, d, J = 8.0 Hz).

10-2

cl 0 ]

CO,Et

TH-NMR (CDCl) & 1.24 (3H, t 4= 7.3 Mz}, 1.44 (3H, 4, J
= 8.3 Hz), 2.50 (1H, dd, J = 4.6, 2.5 Hz), 2.55.2.59 (2H,
m), 2.77 (1H, t, J = 4.6 Hz), 2.81-2.95 (2H, m), 3.15-3.22
(2H, m), 3.81 (1H, dd, J = 10.6, 2.0 Hz), 4.13 (2H, ¢, J =
7.3 Mz}, 4.79 (1M, g, J = 6.5 Hz), 7.08 (1H, d, J = 8.3 Hz),
747 (1H, dd, J = 8.3, 2.3 Hz), 7.44 (14, &, 4 = 2.3 Hz).

10-3

CO,Et

"H-NMR (CDCh) 5: 1.26 (3H, t, J = 7.4 Hz), 1.42 (3H, d, J
= 6.3 Hz}, 1.58-1.64 {2H, m), 1.68-1.74 {2H, m), 2.35
(2H, t, J = 7.2 Hz), 2.48-2.50 (1H, m), 2.58-2.85 (2H, m},
2.74-2.77 (1H, m}, 3.11-3.18 (2H, m), 3.55-3.58 (1H, m),
413 (2H, q, J = 7.4 Hz), 4.75 (1H, q, J = 6.3 Hz), 7.12
(H, ¢, J= 2.3 Hz), 7.20 (1H, dd, J = 8.6, 2.3 Hz), 7.38
(1H, d, J = 8.0 Hz).

10-4

N

CO,Et

YH-NMR (CDCly) 8: 1.25 (3H, d, J = 7.1 Hz), 1.42-1.50
(3H, m}. 2.47-2.54 (1H, m), 2.54-2.67 (2H, m), 2.74-2.78
(1H, mi, 2.92-3.03 (2H, m), 3.10-2.26 (2H, m). 3.54-3 62
(15, m), 414 (2H, g, J = 7.1 Hz), 4.83 (1H, g, J = 6.4 Hz).
7.12-7.30 (3H, m), 7.42-7.4% (1H, m).

10-5

Y

\ 7

CO,Et

TH-NMR (CDCl) 6: 1.26 (35, t, J= 7.1 Hz), 1.41-1.4%
(3H, m), 2.47-2.64 (3H, m), 2.73-2.81 {1H, m), 2.90-3.09
(2H, m), 3.10-3.18 (1H, m}, 3.16-3.27 (1H, m}, 3.54-3.64
(1H, m), 4.16 (2H t, J= 7.1 Hz), 4.83 (1H, q, J = 6.4 Hz),
6.91-6.98 (1H, m), 7.18-7.26 (2H, m).

[0207]
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10-6

Ci 0/\4

N/

CO,E

"H-NMR (C
7.1z,
{tH, mj,
{ZH mj,
(Z2H, m},
(1M, dd,

| 4 Hz}, 124 (3H,t J =
B2 (1H, m), 2.47-2.51
78 (1H, m}, 2.85-3.00

5 {1H, m}, 4.08-4.17
H, d,J=84Hz), 7.17
d d=2.3Ha.

DCh)

56-1.70 (
51-2.
13-3.
4.4,

Ci)\lm-,j

&
0
63
19
44 .58
2,

(©
1.
2.
3.
4.
J= 84

{
(
{
1 Hzy, 7.40

10-7

/

DA

N

ci
CO,EL

TH-NMR {CDCly) & 0.97 (3H, t, J = 7.3 Hz), 1.25 (3H, &, J =
74 Hz), 1.58-1.71 (1M, m), 1.71-1.84 (1H, m), 2.47-2.51
(1H, m), 2.55-2.62 (2H, m), 2.73-2.77 {1H, m}. 2.86-3.04
(2H, m), 3.08-3.1G (2H, m), 3.56-3.61 (1H, m}, 4.15 (28, q
J= 7.4 Hz), 4.55 (1M, dd, J = 7.8, 5.0 Hz), 7.13-7.18 (1H,
m3, 7.18-7.23 {1H, m), 7.33-7.37 (tH, m).

|

10-8

CO,Et

"H-NMR (CDCla} & 1.24 (3H, 1, J = 7.1 Hz), 1.64 (3H. d, J |
= 7.3 Hz), 2.47-2.61 (3H, m}, 2.73-2.81 {1H, ), 2.93 {2H,

1, J = 8.0 Hz), 3.07-3.24 (2H, m), 3.54-3.64 (1H, m), 4.13
(2H, q, J = 7.1 Hz), 4.80 (1H, q, J = 6.4 Hz), 6.85-6.93
(1H, m), 7.08-7.20 (2H, m).

10-8

"H-NMR (CDCly) & 1.26 (3H, t, J = 7.4 Hz), 1.45 (3H, d, J

= 6.4 Hz), 2.31 (3H, 5), 2.49-2.51 (1H, m), 2.55-2.80 (2H,

m), 2.75 (11, 1, J = 4.6 Hz), 2.94 (2M, 1, J = 8.0 Hz), 3.12-

3.46 (1H, m), 3.21 (1H, dd, J = 1.2, 8.2 Hz}, 3.56 (1H, dd,
J=11.2,3.0 Hz), .15 (2H, g, J = 7.1 Hz), 4.79(1H, q,J =
6.4 Hy), 6.98 (1H, 5), 7.07 {1H, d, J = 8.3 Hz), 7.34 (1H, 4,
J=7.8Hz).

16-10

£

THNMR (COCh) & 1.25 (31 &, J = 7.4 Hz), 1.42 (3H, d, J
= B.4 Mz}, 2,50-2,56 (3H, m), 2.78 (1H, t, J = 4.4 Hz), 2.85-
3.01 (2H, m), 3.44-3.18 (1H, m), 3.21 (1H, 44, J = 11.2,
6.2 Hz), 3.62 (1H, dd, J = 11.2, 25 Hz), 4. 14 (2H, a, J =
7.4 Hz), 4.83 (1H, q, J = 6.4 Hz), 5.68-8.73 {1H, m}, 7.01
(1M, d, J = 8.6 Hz),

10-11

CO,Et

TH-NMR (CDCL) & 0.95 (3H, t, 4 = 7.5 Hz), 1.26 (31, &, J =
7.3 Mz), 1.58-1.72 (1H, m), 1.76-1.87 (1H, m), 2.30 (3H,
8), 2.49 {1H, dd, J = 5.0, 2.3 Hz), 2.54-2.51 (2H, m}, 2.74
(1H, 1, J = 4.6 Hz), 2.86-3.02 (2H, m), 3.08-3.21 {2H, m),
3.56 (1H, dd, d = 11.0, 2.8 Hz), 4.14 {24, g, J = 7.3 Hz),
4.54 (1M, dd, J = 8.0, 5.3 Hz), 6,57 (1H, &), 7.05 (1H, 4, J
= 8.3 Hz), 7.28 (1H, &, J = 7.8 Hz).

10-12

CO,Et

H-NMR (CDCly) & 0.98 (3H, 404 = 7.3 Hz), 1.21-1.29 (3H,
m), 1.55-1.83 (2H, m), 2.48-2.53 (1H, m), 2.53-2.83 (2H,
m), 2.74-2.80 (1H, m), 2.84-3.00 (2H, m}, 3.08-3.21 (2H,
m}, 3.57-3.66 (1H, m), 4.07-4.18 (2H, m), 4.53-4.60 (1H,
m}, 6.86 (1H, td, J = 8.3, 2.8 Hz), 7.06-7.15 (2H, m).

10-13

07 ]

\ /7

CO,Et

0.98 (3H, L, J = 7.8 Hz), 1.26 (35, ¢, J =
1, m), 1.72-1.85 (1H, m), 2.45-2.63

), 2.80-3.08 (2H, m), 3.08-3.23
§, 4.08-4.22 (2H. ), 4.56-4 62

), 7.16-7.25 (2H, m).
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10-14

0]
F o”“\<:g

F
CO,Et

TH-NMR (CDClz) & 0.09 (3H, £ J.= 7.3 Hz), 1.26 (3H, 1, J =
7.1 Hz), 1.58-1.78 (2H, m), 2.45-2.58 (3H, m), 2.77 (1H, ¢,
J= 4.4 Hz), 2.85-3.07 (2H, m), 3.13-3.21 (2H, m), 3.62
(1H, d,J = 8.2 Hz), 4.14 (2H, q, J = 7.1 Hz), 4.60 (1H, dd, J
= 7.8, 5.0 Hz), 6.67-6.73 {1H, m), 8.97 (1H, d, J = 10.1 Hz).

10-15

0" ]

0

cl
CO,Et

H-NMR (CDCh) 8: 1.00 (3H £, J= 7.3 Hz), 1.28 (3H, 1, J =
7.1 Hz}, 1.62-1.83 (2K, m), 2.45-2.63 (3H, m), 2.70-2.81
(IH, ), 2.98-3.10 (14, m), 3.10-3.22 {3H, m), 3.56-3.62
{(1H, m}, 418 (2H, q, J=7.1 Hz}, 4.59 (1H, g, J = 6.4 Hz},
7A8(iH, £, J= 8.0 Hz), 7.25.7.31 {1H, m), 7.34 (1H. d, 4 =
7.8 Hz),

10-18

oM
¢ “co,Et

TH-NMR (CDCl) & 0.68 (3H, £, J = 7.3 Hz), 1.7 (3H.1, 4 =
7.2 Hz), 1.57-1.72 (1H, m), 1.73-1.85 (1H, m), 2.44-2.55
(3H, m), 2.74 (1H, t, J = 4.8 Hz}, 2.87-3.06 {2H, m}, 3.10-
347 (1M, m), 3.21 (1K, dd, J = 11.2, 6.0 Hz), 3.55 (1K, dd,
J= 412, 3.0 Hzh, 3.82 (3H, 8), 4.15 (2H, g, J = 7.2 Hz),
4.58 (iH, dd, J = 7.8, 5.0 Hz}, 6.77 (1H, d, J = 8.3 Hz),
7.03(1H, d, J=8.3Hz), 7.21 (1H. t, J = 8.3 Hz).

10-17

o]

CO,Et

TH-NMR (CDCH) 5 1.01 (3H, £, J=7.3 Hz), 1.28 (3H, ¢, J =
7.2 Hz}, 1.61-1.72 (1H, m), 1.72-1.85 (1H, m}. 2.34 (3H, s},
2.37-2.54 (3H, m), 2.72-2.76 (1H, m), 2.90-3.05 (2H, m),
3.10-3.22 (2H, m), 3.56 (1H, dd, J=11.0, 2.8 Hz}, 418
{2H,q,J = 7.3 Hz), 4.57 {1H, dd, J = 7.8, 4.6 Hz), 7.07
{(1H.d, d= 8.3 Hz), 7.15 (1H, {, J = 8.3 Hz), 7.25-7.30 (1H,
m).

10-18

| G ol

TH-NMR (CDCl) & 0.4 (3H. & J= 8.6 Hz), 1. 24 (3H £, J =
7.1 Hz), 1.34-1.46 (1H, m), 1.52-1.59 (2H, m), 1.71-1.78
(1H, m), 2.48 (1M, d, J = 4.6 Hz), 2.56-2.60 (2M, m), 2.76
(1H,t, J = 3.7 Hz), 2.86-2.97 (2H, m), 3.11-2.17 (2H, m),
3.62 {1H, dd, J = 14.2, 6.0 Hz), 4.13 (2H, g, J = 7.1 Hz),
464 (1M, dd, J=8.9, 3.0 Hz), 7.08 (1H. d, J = 8.3 Hz),
746 (14,4, J= 41 Hz), 7.40 {1H, s).

10-18

Cl
CO,Et

TH-NMR (CDCls) & 0.94 (3H, &, J = 6.0 Hz), 1.25 (3H. 1, 4 =
7.0 Bz}, 1,32-1.44 (1H, m}, 1.50-1.57 (2H, m), 1.72-1.78
(1H, m), 2.49-2.50 (1H, m}, 2.57-2.62 {28, m), 2.73-2.75
(M, m, 2.88-3.01 (2H, m), 5.11-3.17 (2H, m), 3.56-3.51
(1H, m), 4.15 (2H, q, J = 7.0 Hz), 4.62-4.66 {(1H, m), 7.14
(1H, s}, 7.21 {1H, €, J = 8.2 Hz), 7.38 (1H, d, J = 8.3Hz).

(02081




10-20

TH-NMR (CDCly) & 0.94 {3H, t, J= 5.6 Hz}, 1.18-1.30 {1H,
m), 1.28 (3H, t, J = 7.1 Hz), 1.23-1.48 (1K, m}, 1,50-1 82
AH, M, 1.70-1.80 (14, m), 2.50 {1H, dd, J = 5.0, 1.4 Hz),
2.56 (2H, 1, J = 8.5 Hz), 2.75 (1H, 1, J = 3.9 Hz), 3.00-3.08
(1H, m}, 3.08-3.15 {3H, m), 3.58 (1H, &, J = 9.2 Hz), 4.18
(2H. g, J = 7.1 Hz), 487 {14, dd, J = 8.7, 3.2 Hz), 7.18
(H L J=7.8Hz), 728 {1H, d J=7.6 Hz), 7.35 {1H, d, J =
7.8 Ha).

10-21

M

TH-NMR (CDCls) 8: 0.98 (3H, t, J= 7.3 Hz), 1.25(3H, t, J =
7.1 Hz), 1.89-1.68 {iH, m), 1.69-1.80 {1H, m}, 2.50 (1H,
dd, J =50, 2.3Hz), 2.55-2.58 (2H, m), 276 (1H, 1, J = 4.4
i Hz), 2.84-2.98 (2H, m), 3.08-3.17 (2H, m}, 3.62 {1H, &d, J
=13.8 5.5 Hz), 4.14 (2H, g, J=7.1 Hz), 4.52-4.56 {(1H, m},
6.96 (1H, dd, J = 11.5, 7.8 Hz), 7.22 {1+, dd, J = 11.5, 85
Hz):

10-22

TH-NMR (CDCl) &: 1.2
6.4 Hz), 2.22 (3H, 5}, 2.
2.58 (2H, m}, 2.76 (1K, &,
Hz), 3.13-3.21 (2H, m), 3.
4.14 (2H, q, J = 7.1 Hz),
¢, J=7.8 Hz), 7.09 (1H,

10-23

"H-NMR (CDCh) & 1.25 (3H, £, b= 7.1 Hz), 1.42 (3K, d, J=
6.4 Hz). 2.51 (1H, gd, J = 5.0, 2.3 Hz}, 2.54.2.60 (2H, m),
2.77 (1H, 1, J = 4.6 Hz), 2.85-2.94 (2H, m}, 3.11-3.20 (2H,
m), 3.58-3.83 (1H, m), 4.14 (2H, g, J = 7.1 Hz), 4.77 (1H,
g, J = 6.4 Hz), 6.55 (TH. dd, J = 11.2, 8.0 Hz), 7.26 {1H, d¢,
J=122, 8.0 Hz). ’

'

10-24

Cl

CO,Et

TLNMR (CDCl) 5. 1.28 (3H. & J= 7.3 Hz), 1.45 (3H, d, 4 =
6.2 Hz), 2.51 (1H, dd, 4 = 5.8, 2.8 Hz}, 2.53-2.59 (2H, m),
2.74-2.78 (1H, m), 3.07 (1H, £, J = 8.3 Hz), 3.11-3.18 (2H,
m), 3.2% (1H, dd, J = 11.2, 6.2 Hz), 3.58 (1H, dd, J = 1.2,
3.0HMzy, 417 (2H, g, J = 7.3 Hz), 483 (1H, q. J = 5.3 Hz),
7.20 (1H, 1, d = 7.7 Hz), 7.28 (1H, dd, J = 7.7, 1.3 Hz), 7.38
(1H, dd, J = 7.7. 1.3 Hz).




556 MOSLLP
CLATIMS
1. A compound represented by the following Formula (1)

or a pharmaceutically acceptable salt thereof:

—Ar
RZa :
R2b_L fi N 2
\9\ OH (Ly,ﬁ RO
B

\(7)m

in the formula, each substituent group is defined as
follows:

R': a hydrogen atom, a hydroxy group, a halogen atom,
& C1-C6 alkyl group, a Cl-C6 alkoxy group, a halogénd Cl-C6
alkyl group, a halogeno Cl-Cé alkoxy groﬁp, or an aryil
group,

. R?% gnd R?. identical or different from each other, a
hydrogen atom, a halogen atom, a Cc1l-C6 alkyl group, a Cl-Cé
alkoxy group, a halogeno C1-Cb alkyl group, a halogeno Cl-
C6 alkoxy group, Or a cyano group,

R¥. a C1-C6 alkyl group or a halogeno C1-C6 alkyl

group,

A: & single bond, a substituted phenylene group, or &
vinylene group,

#: a single bond, an oxygen atom, 0Or a sulfur atom,

Ar: an aryl group which is optionally substituted by
group(s) selected from the group consisting of a halegen

atom, a cyano group, a Cl-Cé alkyl group, a C1-C6 alkoxy
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group, a halogeno Cl-C6 alkyl group, and a halogenoc C1l-Cé
alkoxy group,

7. -COOH, -SO,NHR”, or a tetrazolyl group,

R?: a hydrogen atom or a Cl-Cé alkyl group, and

m: 0, 1, 2, 3, 4, 5, or 6.

2. The compound according to Claim 1 or a
pharmaceutically acceptable salt thereof, wherein R'

represents a hydrogen atom.

3. The compound according to Claim 1 or 2 or a
pharmaceuticazly'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, oOr a trifluoromethoxy group.

4. The compound according to any one of Claims 1 to 3 or
a pharmaceutically acceptable salt thereof, wherein A is a

single bond and B is a single bond.

5. The compound according to any one of Claims 1 to 3 or
a pharmaceutically acceptable salt thereof, wherein A is a

vinylene group and B is a single bond.

6. The compound according to any one of Claims 1 to 5 or

a pharmaceutically acceptable salt thereof, wherein Ar is a
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phenyl group which is optionally substituted by group(s]

gelected from a methyl group, an ethyl group, a fluorine

atom, and a chlorine atom.

7. The compound according to any
a pharmaceutically acceptable salt

or 1.

8. The compound according to any
a pharmaceutically acceptable salit

3, or 4.

g. The compound according to any

a pharmaceutically acceptable salt

one of Claims 1 to 6 or

thereof, wherein n is 0

one of Claims 1 to 7 or

thereof, wherein m is 2,

one of Claims 1 to 8 or

thereof, wherein R’

represents a methyl group or an ethyvl group.

10. The compound according to any
a pharmaceutically acceptable salt

represents -COOH.

one of Claims 1 to 2 or

thereof, wherein Z

11. A compound selected from the following group of

compounds, or a pharmaceutically acceptable salt thereof:

(2B} -3-{2-[(1IR) -1-{{(2R)-3-[(28)~2-(3-fluoro-4-

methylbenzyl)pyrrolidin-1-yl]-2-

hydroxypropyl}oxy)ethyl]phenyl}prop—Z—@noic acid,

3-{2-[(1R)-1-({(2R)-3-[(28)-2~

methylbenzyl)pyrrolidin-1-yli-2-

{(2-fluoro-4-
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hydroxyprepyl}oxy)ethyl}phenyl}propanoic acid,

3-{2-[ (1R} -1~ ({(2R)~3-[(28)~2-(3-fluoro-4-
methylb@nzyl)pyrrolidiﬂ—l—yl}—Z—hydroxypropyl}oxy)ethy1]~6—
methylphenyl }propanoic acid,

3-{2-T(1R)~1-({(2R)-3-[(28)-2-{3-fluoro-4-
methylbenzyl}pyrrolidin—l—yl}—Zdhydroxypxopyl}oxy)ethyl}—Sw
methylphenyll}propanoic acid,

3-{2-[ (1R} -1-({(2R)-3-[{28)~-2-(3~fluoro-4-
methylbenzyl)pyrrolidinmi—yl]—2mhydroxypropyl}oxy)ethyl}—é—
methylphenyllpropanoic acid,

3-{2-fluoro-6-[ (IR} -1- ({ (2R} -3~[(28)-2-(3-fluoro-4-
methylbenzyl)pyrrolidin-1-yil-2-
hydroxypropyl}oxy)ethyl]phenyl}propanoic acid,

3-{3-fluoro-6-[ (1R) -1~ {{ (2R} -3-[(28) -2~ (3-fluoro-4-
methylbenzyl)pyrrolidin-1-yl1]-2-
hydroxypropyl}oxy}ethyl]phenyl}propanoic acid,

3—{4—f1u0ro—2w[(1R)ﬂ1—({(2R)w3—[{28)—2w(3—fluoro—4—
methylbenzyl)pyrrolidin-1-y1l1-2-
hydroxypropyl}oxy)ethyl}phenyl}propanoic acid,

3-{2-[ (1R} -1~ ({{2R}~3-[(2S}-2-(3-fluocro-4-
methylbeﬂzyl)pyrrolidin—l—ylj—E—hydroxypropyl}axy)ethyl}—G—
(trifluoromethyl)phenyl}propanoic acid,

3-{2-[(1R)-1-({(2R)-3-[{28)-2-(3-fluoro-4-
methylbenzyl)pyrrolidin—lwyl]—2~hydroxypropyl}oxy)ethyl}—S—
{(trifluoromethyl)phenyl}propanoic acid,

3-{4-[(1R)-1-({(2R)-3-[(28)-2-{3~-fluoro-4-

methylbenzyl)pyrrolidin-1-y1]-2-
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hydroxypxopyl}oxy)ethyl]phenyl}propanoic acid,
4-{2-[(1RY-1-({(2R)~3-[(28) -2~ (3~fluoro-4-
methylbenzyl)pyrrolidin-1-yl]-2-
hydroxypropyloxy)ethyllphenyl}butanoic acid,
5-{2-[(1R)~-1-({(2R)~3-[(28)-2~(3~-fluoro-4-
methylbenzyl)pyrrolidin-1-y1]-2-
hydroxypropyl}oxy)ethyl]phenyl}pentanoic acid,
3-{2-[(1R)-1-{{{2R}-3-1(2R) -2~ (3-fluoro-4-
methylbenzyl)azetidin-1-y1l]-2-
hydroxypropyl}oxy)ethyl]ph@nyl}propanoic acid,
5-{2-[(iRY-1-({(2R)-3-[(2R)-2-(3~fluoro-4-
methylbenzyl)azetidin-1-y1}-2~
hydroxypropyl}oxy)ethyl}phenyl}pentanoic acid,
3-{2-chloro-6-[(1R) -1~ ({(2R)-3~-[(28)-2-(3-fluoro~4-
methylbenzyl)pyrrolidin-1-y1]1-2-
hydroxypropyl}oxy)ethyl}phenyl}p:opanoic acid,
3-{4-fluoro-2-[ (1R) -1~ {{(2R)-3~[(28)-2-(3-fluoro-4-
methylbenzyl)pyrrolidin—l—yl}w2—
hydroxypropyl}oxy)propyl}phenyl}propanoic acid,
3-{2-[{1R)~1~-({(2R)-3~-[(2S)-2-(3~chloro-4-
methylbenzyl)pyrrolidin—l~yl}mzmhydroxypropy'l}oxy)@thyl}w
4,5-difluorophenyl}propancic acid,
3-{2-[(IR)~1-({(2R)-3~[(28)-2-(3,4~
dichlorobenzylipyrrolidin-1-yll-2-hydroxypropylloxy)ethyl]-
4,5-diflucrophenyl}propanoic acid,
3-{2-[(1R)-1-({(2R)~-3~[(28)-2~(4~chloro-3-

ethylbenzyl}pyrrolidin—l—yl]wz—hydroxypropyl}oxy)ethyl]M6—
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methylphenyl}propanocic acid,

3-{2-[(1R)-1-({(2R)-3~[(28)-2~ (4-chloro-3~-
fluorobenzyl)pyrrolidin—i—yl}~2—hydroxypropyl}oxy)ethyl]—4m
fluorophenyl}ptopanoic acid,

3-{2-1(1R)-1~({ (2R} -3-[{28)~2-(3-chloro-4-
methylbenzyl)pyrrolidin~l—yl]—2~hydroxypropyl}oxy)propyl]_
4,5-difluorophenyll}propancic acid,

3-{2-[(1R)-1-({(2R)-3-[(28}~2-(4~chloro-3-
fluorobenzyl)pyrrolidin—l—yl}—2—hydr0xypropyl}oxy)propyl]4

4,5-difluorophenyl}propancic acid.

12. The compound according to any one of Claimg 1 to 11
or a pharmaceutically acceptable salt thereof, for use as a

calcium receptor antagonist.

13. Use of a compound according to any one of Claims 1 to
11 or a pharmaceutically acceptable sait thereof, for the
manufacture of a medicament for the treatment or prevention

of a disorder associated with abnormal bone or mineral

homeostasis.

14. The use according to Claim 13, wherein the disorder
associated with abnormal bone or mineral homeostasis is
hypoparathyroidism; osteosarcoma; periodontitis; bone
fracture healing; deformative arthritis; rheumatoid
arthritis; Paget's disease; humoral hypercalcemia syndrome

associated with malignant tumor and bone fracture healing;
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or 0Steoporosis.

15. The use according to Claim 13, wherein the disorder
associated with abnormal bone or mineral homeostasis is

osteoporosis.

16. A pharmaceutical composition which comprises the
compound according to any one of Claims 1 to 11 or a

pharmaceutically acceptable sait thereof as an effective

component .

17. The pharmaceutical composition according to Claim 16,

for use as a calcium receptor antagonist.

18. The pharmaceutical composition according to Claim 16,
for use for treatment or prevention of a disorder

~associated with abnormal bone or mineral homeostasis.

1¢. The pharmaceutical composition for use according to
Claim 18, wherein the disorder associated with abnormal
bone or mineral homeostasis is hypoparathyroidism;
osteosarcoma; periodontitis; bone fracture healing;
deformative arthritis; rheumatoid arthritis; Paget's
disease; humoral hypercalcemia syndrome associated with

malignant tumor and bone fracture healing; or osteoporosis.

20. The pharmaceutical composition for use according to
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Claim 18, wherein the disorder associated with abnormal

bone or mineral homeostasis is osteoporosis.





