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Dascription

AMIDE DERIVATIVES OR SALTS THEREOF

Technical Fileld:

The presént invention relates te pharmaceuticals and,
more particularly, it relates To novel amide derivatives or
salts thereof and alsc to therapeutic agents for diabeteg
mellitus containing them as effective components.
Background of the Intvention:

Diabetes mellitus lg a disease acoompanied by continuous
hyperglyceriic state and is said to be resulted by action of
many  environmental - factors and genetic factors. The main

controlling factor for blood sugar is insulin, and it has been

known that hyperglycemia is r@sﬁlt@d by deficiency of insulin
or by excess of factors which inhibit its action {(such as
genetic cause, lack of exercise, obesity and stress).
Diabetes mellitus is ¢classified into two main types. One
is insulin-dependent diabetes mellitus (IDDM) caused by a
lowering of insulin-secreting function of pancreas due to
autolmnune diseases, and another is non-insulin-dependent
diabetes mellitus (NIDDM) caused by a lowering of insulin-
secreting function of pancrease dues te pancreatic fatigue

acconmpanied by continuoug high insulin secretion. 95% or more
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of diabetic patients Iin Japan are said to suffer from NIDDM,
and an increase in the patients due to a change in dailly life
gtyle is becoming a problem.

Ag to thetherapy of diabetesmellitus, dieteltlic treatment,
therapeutic exerciseé and remedy of obesity aremainly conductad
in mild c¢éases while, when the disease progresses, oral
antidiabetic drugs. (for example, insulin secretion promoters
such a3  sulfonylurea compounds and insulin sensitivity
potentiators which potentiate the sensitivity of insulin) are
‘administered. In severe cases, an insulin preparation is
adminigtered.  However, there has been a brisk demand for
areation of the drlgs whereby higher control for bloed sugax
is possible, and development of antidiabetic drugs having a
new mechanisgm and having high usefulness has been demanded.

U.&. Patents 4,396,627 and 4,478,842 describe phenyl-

athanolamine derivatives and disclose that those compounds are
ugseful as drugs for obesity and for hyperglycemia. Action of
thoge compounds is reported to be due to a stimulating action
to Pi-receptors. Incidentally, it has been known that p-
adrenaline receptors are classified into Bi, Pe and f; subtypes,
that stimulation of Bi~receptor causes an increase in heart
rate, that stimulation of fr~receptor stinulates decorposition
of glycogen in muscles, whereby synthesis of glycogen is
irhibited, causing an action such as muscular tremer, and that

stimilation of PBs-receptor shows an anti-obesity and an
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anti~hyperglycemia action (such as decrease in triglycerids,
decrease in. cholesterol and increase in HDL-cholesterol).

Howevér, those Ps-agonists also have actions caused by
stimulaticn of Py~ and Pr-receptors such as increase in heart
rate and muscular tremor, and they have a problem in terms of
side effects.

Recently, it was ascertained that Pp-receptors have
differences to specles, and it has been reported that even
compounds - having been

confirmed to have a [py~receptor
selectivity in rodent

1 animals such as rats show an action
due to stiimulating action to i~ and Pe-receptors in human being.
Inview of the above, investigations for compounds having a
stimulating action which is selective to Py~receptor in human
beinyg have been conducted recently using human c¢ells or cells

where human receptors are expressed., For example, WO 85/22159

describes substituted sulfonamide derivatives represented by
the fiérmula set forth below and discloses that due to their
selective stimulating acticn to Py-receptors in human being,
they are useful against obesity, hyperglycemia, ete, However,
this patent does not specifically disclose an insulin secretion
promoting action and an insulin sensitivity potentiating

action of those compounds.
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{(In the formula, the symbols should be referred to. in the
specification of this patent.)

Ag - such, . there has been still a demand for creation of
theragpeutic agents for diabetes mellitus of a new type which
have. a highly clinical usefulness.
Disclogure of the Invention:

The  preéesent  inventors have conducted an intensive
investigation on compounds having both an insulin secretion
promoting  action -ard an insulin sensitivity potentiating

action and found that novel amide derivatives show both a good

insulin - secretion pyromoting actiorn and a good insulin
sensitivity potentiating action and furthermore show a
selective stimulating action to fs-receptors, leading to
accomplishment of the present invention.

That i1s, the present invention relates to an amide
derivative represented by the general formula (I) set forth
below or a salt thereof that is useful for the therapy of
diabetes mellitus, having both an insulin secretion promoting
action and an insulin sensitivity potentiating action and

further having anti-chesity and anti-hyperlipenia actions due
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to a selective stimulating action to fa~raceptors. The present
invention also relates to a pharmaceutical agent, particularly
to a therdpeutic agent for diasbetes mellitus containing the
amide derivative or the salt thereof as an effective

ingreddient.

OH

=
2
R 2 1a m@ J\ O
ez RORT

{In the formula, each of the symbols means as follows:

ring B a heteroaryl group which may be substituted and

may. be fused with 3 benzene ring;

d

B

X: a bond, lower alkylene or alkenylene which may be

ek

substituted with hydroxy or a lower alkyl group, carbonyl, or
a group represented by -NH~- (when ¥ is a lower alkylene group
which may be substituted with a Lower alkyl group, ths hydrogen
atoms bonded to the carbon atom constituting the rzing B may
form a lower alkylene group together with the lower alkyl group
so that a ring is formed);

A: lower alkylens or a group repressnted by ~lower
alkyleng-0m=;

R, R™: they may be the same or different and each is

a hydrogen altom or a Jlower alkyl group;
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R%: a hydrogen atom or a halogen atom; and

Z: ahitrogen atom or a group represented by =CH-.)

The . compound - of the general formula (1) is further
illistrated as follows.

In. the definitions used in the gesneral fo;rm{),la in this
specification, the term “lower” means a linear or branched
hydrocarbon ¢hain baving from 1 to 6 carbon atoms unless
otherwise specified.

Specific examp“l_cw of the “lower alkyl group” are methyl,

ethyl, and linear or b anch@d propyl, butyl, pc—\rltVl and hexyl
preferably an Jalkyl having from 1 to 4 carbon atoms, and

varticularly preferably methyl, ethyl, propyl and Lisopropyl.

Examples of the “lower alkylene group” is a divalent group
obtainad by removing an arbitrary hydrogen atom(s) from the

above “lower alkyl group”, preferably an alkylene group having

froml to4 carbon atoms, and particularly preferably nethylene,
ethylene, propylens and butylene. Examples of the “lower
alkenylene group” are vinylene, propenylene, butenylene,
pentenylene and hexenylene groups.

The “hetercaryl group which may be fused with a benzene
ring” in the “heteroaryl group which may be substituted and
may be fused with a benzene ring” means a ring group where a
benzene ring is fused with a hetercaryl group as mentioned later

or a non-fused heteroaryl group.
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Specific examples of the “ring group where the benzene
ring - is fused with a heteroaryl group” are fused-ring
heteroaryl groups such as quinolyl, isogquinolyl, gquinazolinyl,
guinolidinyl, -gquinoxalinyl, cinnolinyl, benzimidazolyl,
imidazopyridyl, benzofuranyl, benzolsoxazolyl, benzoxrazolyl,
benzothiazolyl,  exazolopyridyl, isothiazolopyridyl, benzo-
thienyl, eto. 7 and oxo~added rings such as cxobenzofurayl, etc.

Examples of the “h@tgroaryl group” are monocyclic

hatgrmarylgroup¢5uchasfuryl thienyl, py}f@lyl,imidazoly],

LhJazalyﬁ, pyra/¢¢yl ihothmazolyl, 1amxa,mlyL pyrldyi,

pyrimidyl, pyridazinyl, pyrazinyl, thiladiazolyl, triazolvl,

tetrazolyl, etc.; and bicyclic hstercaryl groups such as
naphthylidinyl, pyridopyrimidinyl, etc.
The subkstituent in the “heteroaryl group which may be

substituted and ray be fused with a benzene ring” may be any

group which. can be usually substituted in this ring group.
Preferred examples are a halogen atom and lower alkyl, lower
alkenyl, lower alkynyl, hydroxy, sulfanyl, halogeno lower
alkyl, lower alkyl-0O-, lowsr alkyl-8-, lower alkyl-0=CO-,
carboxy, sulfonyl, sulfinyl, lower alkyl-80-, lower alkyl-
5Q0y~, lower alkyl-CO-, lower alkyl-CO-0-, carbamoyl, lower
alkyl-NH-~CO-, di=-lower alkyl-N-CO-, nitro, cyano, amino,
guanidine, lewer alkyl-CO-NH-, lower alkyl-80,-NE-, lower
alkyl=~NH-, di-lower alkyi-N-, -O-lower alkylene-0-, etc.

These substituenls may further be substituted with a
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substituent such as an aryl group, a hetercaryl group, a halogen
atom, hydroxy, sulfanyl, halogeno lower alkyl, lower alkyl-0-,
lower. “alkyl-S-, . lower alkyl-O~CO-, carboxy, sulfonyl,
sulfinyl, lower alkyl«S$0-, lower alkyl-S0;-, lower alkyl-CQ-,
lower. alkyl-CO-0=-, carbamoyl, lower alkyl-NH-CO-, di-lower
alkyl-N-CO~, nitro, cyano, amino, guanidino, lower allkyl-
CO-NH=;, - Lower  alkyl=80,-NH-, lower alkyl-NH-, di-lower
alkyl-N~, etc.  Thase substituents such as an aryl group, a
Heteroaryl group, eté. may further be substituted with a

The “Llower alkenyl group” is a Linear or branched alkenyl
group having 2 to & carbon atoms, and its specific examples
are vinyl, propenyl, butenyl, pentenyl and hexenyl groups.

The “lower alkynyl group” ig a linear or branched alkynyl

group having 2 to. 6 carbon atoms, and its specific examples

are-gthynyl, propynyl, butynyl, pentynyl and hexynyl.

The “halogen atom” meang a £fluorine atom, a chlorine atom,
a bromine atom ox an iodine atom, and the “halogeno lower alkyl
group” means a group where an arbitrary hydrogen atom or atons
in the above-mentioned alkyl group is/are substituted with a
halogen atom or atoms.

The case when X is a bond means that a cazbon atom of the
-CO~ grouvp is directly bonded to the ring 3.

The compound (I) of the present invention has at least

one asymmatric carbon atom and therefore, there are optical
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isomers such ds (R) -~compounds, (8)-~compounds, ete., racemates,

o

iastersoners, ebc. The present invention includes all and
@ach . of isolated isomers and mixtures thereof. The present
invention also includes hydrates, solvates {(such as those with
ethaneol) and poélymorphic substances of the compound (I).
The dompounid {I) of the present invention may form a salt
with dan acid. Eiemples of the salt are acid addition salts
withmineral aclds such as hydrochloricacid, hydrobromic acid,
hydroiodic acid, sulfuric acid, nitric acid, phosphoric acid,
otc.; and those with organic acids such as formic acid, acetic
acid, propionicacid, oxalicacid, malonicacid, succinic acid,
fumaricaid, malelc acid, Lactic acid, malic acid, citric acid,
tartaric scid, carbonie acid, pileric acid, methanesulfonic

awid, ethanesulfonic acid, glutamic acid, etc.

(Manufacturing Method)

The compound of the present invention or the salt thereof
may be manufactured by application of various syntheticmethods
utilizing “he characteristics of iteg fundamental skeleton or
type of the substituent. Representative manufacturing

methods ere iLllustrated as hereundsr,

First Manufacturing Methed:
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OH R*
= N A ()
R2 1\'7<’1h
v R™ R NH,

o0
RN CPNT

ii) removal of protectmg group

{H
Nm
Rw@j ey @

(Inthe formalae, R*™, R, R?, A, B, X and % have the same meanings
as defined alrsady; R® is a protective group for amino; and
vl i a leaving group, and more specifically hydroxy, lower

alkoxy or halide.)

I this method, the compound (I1) and the compound (ITI)
are subjected to amidation, and the protective group is then
removed therefrom to synthesize the compound (I) of the prasent
invention.

The amidation in this manufacturing method can be
conducted by customary manners

The solvent may vary depending upon Y' of the compound
(ITT) andmostly, an inert solvent or an alcoholic solvent (such

as isoprepancl, etc.) may be applied.
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When ¥* is a hydroxy group, a method where the reaction
is conducted in the above-mentioned solvent in the presence
of acondensing adent may be applied. Examples of the
dondensing ageiht ‘are N, N’ -dicycloherylcarbodiinmide (DCC),
l~ethyl-3=(3~diméthylaninopropyl) carbodiimide {EDCI) ,
1,17 ~carbonyldiimidazole (CDI), diphenylphosphoryl azide
(DPPA), . diethylphosphoryl cyanide (DEPC), ete.

Whén v is lower alkoxy, a method where the reaction is

conducted  under heating or refluxing as it is or in the

above~mentioned inert solvent may he applied.

When Y is halide, amethod whare the reaction is conducted

if the above-mentioned inert solvent in the presence of a base
may be applied.
Examples of the inert solvent are dimethylformamide (DMF),

dimgthylacetamlde, tetrachloroethane, dichloromethane,

dichloroethang,  chloroform, carbon tetrachloride, tetra-
hydrofuran, dioxane, dimethoxyethane, ethyl acetate, benzene,
toluene, xylene, acetonitrile, dimethyl sulfoxide, etc., and
mixed solvents thereof, and they may be appropriately selected
depending upon each reaction condition. Examples of the base
are inorganic bases such az sodium hydroxide, potaszsium
hydroxide, sodium carbonate, potassium carbonate, 2tc.; and
organic bases such as N-methylmorpholine, triethylamine,

dilsopropylethylamine, pyridine, etc.
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The protective group of the amino represented by R* means
a protective group which is commonly used for amine by those
skilled in the art, and its representative examples are acyl
such a8 formyl, acetyl, propilonyl, methoxyacetyl,
methoxypropionyl, benzoyl, thienylacetyl, thiazolylacetyl,
tatrazolylacetyl, thiazolylglyoxyloyl, thienylglyvoxyloyl,
etea, r . lower - alkoxycarbonyl such  as  methoxycarbonyl,
athoxyearbonyl, tert-butoxycarbonyl, etc.; aralkylozy-~

bmrbonyl such as b@nzylo\rycarbonyl, P nltrobexvyloxyaarbonyl,

eta. lower alkcm@sulfonyl ) fal.l(.h as mcthanééuimey_ '
ethanegulfonyl, etc.; aralkyl such as benzyl, p-nitrobenzyl,
benzhydryl, trityl, ete.; tri-(lower alkvl)silyl such as
trimathylsilyl, etc.y and the like.

Removal of the protective group in this manufacturing

method may be denducted by customary manners. For example,

the protective group for amino represented by R® may be easily
removed, for example, by 1) a method where in case that the
protective group is benzhydryl, p-methoxybenzyl, trityl,
tert-butoxycarbonyl, formyl, srtc., treatment with an acid such
as formic acid, triflucroacetic acid, a trifluorcacetic acid-
anisole mixed solution, a hydrobromic acid-acetic acid mixed
golution, a hydrochleric acid-diexane mized solution, etc. is
conducted; 11) a method where in case Lhat the protective group
is bkenzyl, p-nitrobenzyl, ber)‘zhydryl, txzityl, etc., a

catalytic reduction method wusing pelladium-carbon or
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palladium hydroxide-carbon is conducted; and iii) a method
where in cage that the protective group is a tri-{lower
alkyl)eilyl or the 1ike, treatment with water, fluoride anion
{g.¢g, . tetra-n~butyiammonium f£luoride, sodium £luoride,

potassium fluoride, hydrofluoric acid), ete. is conducted.

Second Manufacturing Method:

Rﬂ:’)(;{‘ib = {.‘l{ﬂ\x®
Q
RL{‘;LJA V)
e

Z

OH 0
N N A
R'@/b%@i@
z R™ R ﬁ X

“(Inthe formulae, R*, &', 8%, A, B, X and % have the same neanings

as defined already.)
Inthismenufacturing method, the compound (IV) ig reacted

with the compound (V) to gilve the compound {(I) of the present

invention.
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The amine compound {IV] and the compound (V) are reacted
under heating or refluxing for 1 to 24 hours as they are or
in’an inert solvent, to give the compound (I) of the present
invention.

Examples of the inert solvent are acetonitrile,
tetrahydrofuran,  2~butanone, dimethyl sulfoxide and XN~
méthylpyrrolidone. In the reaction, a base such as sodium
bicarbonate, potassium carbonate or diitsopropylethylamnine may
be added to the reaction miznture.

“mwmwMﬂggciaeﬁ£aii;, inpthe abové maﬁﬁfé&éﬁ?i&éwﬁé£ﬂ5&;, ityié
possible. to purify the resulting substance by removing
undesired - by-products by means of recrystallization,
pulverization, preparative thin layer chromatography, silica

gel flash chromatography (as described in W. C. Still, et al.,

J.ooOrg. - Chem., 43, 2923 (1978)), nedium-pressure Liguid

chromatography and HPLC. The compound produced through HPLC
can be isolated as a corresponding salt.

The starting material used in the above-mentioned
manufacturing methods may be easily manufactured by the methods
which are known to those skilled in the art. One of the

i

representative methods is shown as hereunder.

(Manufacturing Method for the Starting Compound {(II))
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R NV% A (VH)
Rm R‘lb

S OH R’
" o
O —cthea,
7
V) (vma)
al/
Ok R
> R
®E m\@ 13 R
Z NQ,
(Vmb) an
(Tn the fmm\m ae, P”‘, R”’, RZ R‘" amd 7 hava the same m@a;nlngé T

ag defined already; R” is a hydrogen atom or an aralkyl-based

protective group for amine; and RY is epoxy, 2-haloacetyl or
l=-carboxymethan-1=-0l.)
This manufactiring method is composed of from step (a)

tostep (¢) in which the atep (a) is a step where the compound

(VI) ig reacted with the compound (VII), followed by reduction
reaction to give the compound (VIIla) depending upon the type
of R% ; the step (b) is a step where protection is conducted
when R® of the compound {(VIIIa) is a hydrogen atom; and the
step (c) is a step where nitro is reduced to aminoe to give the
compound (ILI).

Examples of the ara.].”kylwbased protective group for amino
used in this manufacturing method are benzyl, p-nitrobenzyl,

benzhydryl, etc.
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Step (a):

Illustration ie made for the following three cases.

1) When R® i3 epoxy, the compound (VI) may be reacted with
the compound (VII) by the same manner as in the above«mentioned
second manuiacturing method., Reaction conditions such as
reaction temperature, solvent, etc. are the same as well.

2) When R¥ is 2-Haloacetyl, the compound (VI) is reacted
with the compound (VII) in the presence of a base, followed

by reduction reactién to prepare the compound (VITIIa). The

base is the same as that mentioned in the first manufacturing

mathod. The reduction reaction may be conducted in the

above-nentioned inert solvent or in a solvent of an alcohol
tyvpe with stirring in the presence of a reducing agent.
BExamples of the reducing agent are sodlum borohydride, sodium

cyanoborohydiide,  lithium aluminum hydride, borane, etc.

3) When R is l-carboxymethan-l-ol, the compound (VI) is
reacted with the compound (VIT) in the presence of a condensing
agent, followed b& reduction reaction in the same manner as
in 2) to prepaxe the compound (VIIIa). The condensing agent

is the same as that mentioned in the first manufacturing method.

Step (b):
When R in the compound (VIIIa) is a hydrogen atom, the
amino group ls protected by customary manners using di-

tert-hutyl dicarbonate, eto., Lo prepare the compound (VIIIa).
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Step-. (¢

A method  for the reduction of nitro to amino may be

condutted by customary manners such asmetallic reduction using

iron, zine, éte. and catalytic reduction using a catalyst such

as palladium—carbon, palladiumhydroxide-carbon, Raney nickel,

ete, R becomes a hydrogen atom depending upon the redugtion
conditions, but it may be protected again by customary manners,
ﬂwv—ﬁﬁ?&;;ufaczu;lng Mefhod for bxartlng Compcund (fQ;ywwwwwmw

)

e, T o L,

Rn R1
{1X) (Na)

M:ga R.:@ j\ @ oV

(In the formulae, R*®, RY™, R®, A, B, X and Y' have “he same
meanings as defined already.)

This reaction is a reactlon where the compound (IX) and
the compound (ITI) are subjected to amidation reaction to give

a compound (IVa) and, when R® is a protective group for amino,

SAWAI EX. 1015
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the protective group is removed to give a compound (IV).  The
amldation reaction can be conducted by the same manner as in
the above-mentioned first manufacturing method, and the
reactlionconditions such as reaction tenperature, solvent, etoc.

are the sate as well.

ij\x‘
A ! o
NC HN A )e O
NH, -~ < B

) T (ve) H

This reaction is a reaction where the compound (X) and

the compournd (II1) are subjected to amidation reaction and then
to reduction reaction to give a conpound (IVk). The amidation

reaction can be conducted by the same manner as in the

conditions such as reaction temperature, solvent, etc. are the
same as well. In the reduction reaction, the above-mentioned
catalytic reduction, or a method where reduction is conducted
using sodium borohydride in the presence of cobalt chloride,

may be appliesd.
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With regard to other compounds such as the compound (II1),
the compound (V), the compound (VI), and the compound (VII),
those which arée available in the market or are appropriately
synthesized by known methods {(such as N~alkylation reaction,
cyclization reaction, hydrolysis reaction, etc,) from the
commerdially available compounds may be used.

The compound (L) of the present invention which is
manufactiiredas such is isolated and purified as a free compound,

a saltﬁ th&reoi Obtaa trmd by means of salt formation by c"uatomaxy

mannears, & hydxate, a solvate w;th various solvon“s s,uc,h as
ethanol, eta., . or polymorphic crystals, etc. The isolation
and purification may be conducted by applying common chemical
operations such as ektraction, concentration, evaporation,
crystallization, . £iltration, recrystallization, various

chromatographic methods, etc.

Various isomers may be isolated by customaxry manners
utilizing the physico-chemical differences between the
isomers. For example, t:he; ragemate can be converted to
sterecchemically pure isomers by common racemic resolution
(such as a method where the racemate is changed to diasterecmer
saltes with usual optically active acid (for example, tartaric
acid), followed by optical resolution, and the likey).
Incidentally, a mixture of diasterecomers may be separated by
customary method such as fractional crystallizaiton or

chromatography, etc. I the case of an optically active
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compound, 1t may be manufactured starting from an appropriate

optically active material.

Industrial Applicability:

The - phenethanol  derivative of the present invention
represented by the general formula (I) or the salt thereof has
hoth. an insulin. gecretion promoting action and an insulin
gensitivity potentiating action and also has a selective

farteceptor stimblating action, so that it is useful as a

therapeutic agent for diabetes mellitus.

Ag cdonfirmed by a glucose tolerance test and a

hypoglycemic  test. in insulin-resisting model animals as
described later, the dompound of the present invention has both
a good insulin gecretion promoting action and a good insulin

genaitivity potentiating action, so that its usefulness in

diabetes mallitus 1s expected. Although the RBsy~receptor
gstimulating action may have a possibility of participating in
expression of the insulin secretion promoting action and the
insulin sensitivity potentiating action, other mechanism
might also possibly participate therein, and the details
rhereof have been gtill unknown vyet. The Psz-receptor
stimulating action of the compound of the present invention
is selective to’ By~receptors in human being. It has been known
that the stimulation of Ps~receptor stimulates decomposition

of fat (decomposition of the fat tissue triglyceride inte
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glycarol and free fatty acid), whereby a disappearance of fat
mass is promoted. Therefore, the compound of the present
invention has an anti-obesity action and an anti-hyperlipemia
action (such. as triglyceride lowering action, cholesterol
lowering action and HDL cholesterol increasing action) and is
useful as a preventive and therapeutic agent for obesity and
hyperlipenia {such as hypertriglyceridemia, hyper-

cholesterolémia . and - hypo~HDL-lipoproteinemia). Those

diseases have been known as animus factors in diabetes mellitus,,

and amelicoration o:mgggée diseaaggwlé‘ugeful f&%w§}é§éﬁ£iéﬁ“
and tharapy of diabetes mellitus as well,

The. compdund of the present invention is also useful as
] a preventive. and therapeutic agent for other diseases where
the improvement of symptom can be achieved by reducing the

symptoms of obesity dnd hyperlipemia such as ischemic coronary

digeases such as arteriosclerosis, myocarxdial infarction,
angina pectoris, etc. cerebral arteriosclerosis such as
cerepbral infarction, ete., or ansurysm, etc.

Further, the gselective Pa-receptor stimulating action of
the compound of the present invention is useful for prevention
and therapy of several diseases which have been reported to
be improved by the stimulation of Py-receptor. Exanmples of
those diseases are shown as follows.

Tt has been mentioned that the Pz-receptor mediates the

motility of non-sphincteral smooth muscle contraction, and
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becauge 4t 1s believed that the selective [i-receptor
stimulating action assiste the pharmscological ccntrol of
intestinal motility without being accompanied by
cardiovascular action, the compound of the present invention
has a possibility of being useful in therapy of the diseases
caused by abnormal intestinal motility such as various
gﬂstraimtestimaldiseaseaincludingixriﬁabl@colmnsyndwome.
It is-also useful as the therapy for peptic ulcer, esophagitis,

gagtritis and duodenitis (including thet induced by H, pylori),

enterelcosis (such  as inflammatory intestinal diseases,

ulcerative colitis, clonal disease ard proctitis).

It {8 further shown that the fy-receptor affects the
inhibition. of release of neuropeptide of some sensory fibers
in . luing. The - sensory nexrve plays an important role in

neurogenio inflammation of respiratory tract including cough,

and therefore, the specific Bs-agonist of the present invention
is useful in the therapy of neurogenic inflemmation and in
addition, has little action to cariopulmonary system.

Moreover, the Piy-adrenaline receptor is capable of
resulting in a selective antidepressant action cdue to
stimulation of the ﬁgwreceptor in brain, and zeccordingly, the
compound of the present invention has a possibility of being
useful as an antidepressant,

The actien of the conpound of the present invention has

been ascertalned to be selective to Piy-receptors as a result
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of experiments using cells expressing human type receptors,
and the adverse action caused by other Bi-receptor stimulation
is low or none.

Effects of the compound of the present invention have been

agscertalned py the following tests.

1. Hypoglycemic ‘test in kk mice (insulin-resisting model;
obesity and hyperglycemia) :

Male kkmice (blood sugar level: not lower than 200 mg/dl)

were subiected to a neasurement of blood sugar level under

feeding and then randomly classified into groups. The drug

to be tested was compulsorily administered orally or sub-
cutaneously once dally for four days, and the blood sugar level
after 1% to 18 hours from the final adwministration was compared

with that before the administration (n = 6). The blood was

collaected froma tail vein of the mice using a glass capillary
(praviously treated with heparin), the protein was removed
therefrom, and the amount of glucose in the supernatant liquid
(mg/dl) was measured by colorimetric determination by means
of & glucose oxidasemethod. Purther, a dose at which the blood
sugar level was lowered by 30% as compared with that before
the administration with the drug to be tested was expressed
as an EDyp value.

Az a resgult, the compound of the present invention

significantly lowered the bhlood sugar level as compared with
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that before the administration with the drug to be tested in
both cases of oral and subcutaneous administrations. In
particular, some of the compounds of the present invention
axhibited a strong activity so that the EbDspy value in the oral
administration was 3 mg/kg/day or less. On the other hand,
in the above-referenced WO 95/28159, the compound of Example
90 had an EDyy value of 30 mg/kg/day or more, and the compound
of Example 92 had an EDzp value of 30 mg/kg/day. Fromthis fact,

i‘t has,: b ccma cleﬁar hat: the LC)MpOUl’!dS of the prmam invention

have a superior poténtma‘r_mg a_c,Lmon tC) xnsulln sanmt ‘L,V:Lty as

compared with those of the above-referenced WO 95/29158.

2. Glucose tolerance test in normal xats:
Male rats of 8D strain of seven weeks age were fasted for

a whole day ang night, then randomly classified inte groups

and subdscted to an oral glucose Lolerance test (OGTT) (n =
4) .  The compound to be tested was administered orally or
subcutaneously at 30 minutes before admninistration of glucose
(2 g/ky by oral administration). The blood was collacted from
an abdominal aorta using a heparin~treated glass syringe from
the rats which were anesthetlzed with pentobarbital (65mg/kg),
the protein was removed therefrom, and the amount of glucose
in the supernatant ligquid {mg/dl) was measured by colorimetric
determination by means of a glucose oxidage method. The

insulin value in blood was determined by measuring the amount
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of insulin in plasma (ng/ml) by means of radioimmunecassay
(RIA) .

As. a result, ina group where the compound of the present
invention - was - adininistered orally or subcutaneously, a
significant increase in the insulin value inblood was observed
a8 compared with the group to which no drug was given. An
increase in the sugar blood level after administration of
glucose. was  significantly dinhibited as well. Frem those

results, it is apparent that the compound of the present

invention has a good insulin secretion promoting action and

a-good hyperglycemia inhibiting action.

3. Btimulating test to human Bs—, P~ and Pi-receptors:
Bumar Ps>stimulating action was investigated using an

SK-N-MC cell svstem (dells in which human Pa-receptor and human

fi~receptor were permanently expressed were purchased) while
human Bz~ and fi~stimulating actions were investigated using
a CHO cell system (cells in which each of human By~ and Py~
receptors was compulscrily expressed were purchased).
Stimulating action of the compound (107 to 10™ M) were
investigated by incubating 10° cells/well of each of the cells
on a 24~-well plate and checking under a subconfluent state after
two days using a producing activity of cyclic AMP (cAMP) as
an index. Incidentally, the human Ps-stimulating action was

investigated in the presence of a [i~receptor blocker
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(CGP20712A, 107 M) . Amount of production of cAMP in each cell
(pmol/ml) was. measured by an RIA method using Y I-cAMP.
Intensity of action of each compound was compared by
calculating the pb2 value and the maximum activity (I.A. (%)
where the maximum réaction of 107 M isoproterencl was defined
as 100%) from the resulting dose-reaction curve.

Ag & result, it has been ascertained that the compound
of the present invention has a selective sgtimulating action

o humén Byereceptor.

A pharmace&utical’ c’*ompobltlon gonta;m_mg one Vor mofé of
the compound of the present invention or the salt thereof ag
an effective ingredient is prepared using common
phamacéutically acceptable vehicles, Administration of the
pharmacenutical composition according to the présent invention

may be either by.oral administration or by parenteral

administration’ by, for example, injection, suppository,
subcutanenus agent, inhaling agent or intracystic infusion.

The dose may be appropriately decided depending upon each
particulaax case while taking inte consideration symptom, age,
sex, etc. of the patient but usually, is around 0.01 mg/kg to
100 mg/kg per day for adults in the case of oral administration,
and that is administered at a time or by dividing into £ to
4 times a day. fWhen intravenous injection is conducted

depending upon the symptom, the dose is usually around 0.001
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mg/ky to 10 mg/ kg per day for adults, and that is administered
at.a time or by dividing into two or more times a day.
With regard to . a vehicle for the preparation, nontoxic
solid or liguid substances for pharmacauticals may be used.
Examples of the solid composition for use by means of oral
administrationaccording to the present invention are tablets,
pills, capsules; diluted powder and granules. In such a solid
composition, one or more active substances are mixed with at

]east onea inprt @R, pl@nt such as lactose, mannltol, glucose,

hvdroxypropyl 0ul]u]0@o nglucry@talllme L&llul@»@, stalgh

polyvinylpyrrolidone, agar, pectin, magnesium metasilicate

aluminats and magnesium aluminate., The composition may also
contain additives other than the inert excipient such as
lubricants sich as magnesinm stearate; disintegrants such as

caledun cellulose glycolater stabilizers such as lactose; and

aurlliary solubilizers such as glutamic aclid or aspartic acid
by customary manners. Tablets and pills may, 1f necessary,
be coated with sugar coat such &8 sucrose, gelatin,
hydrozypropyl cellulose, hydroxypropylmethyl cellulose
phthalate, etc., or with film of gastric or enteric coating
substances.

The liquid compesition for oral administration includes
pharmaceutically acceptable emulsions, solutions,
suspensions, syrups and elixirs and contains commonly used

inert exciplents such as purified water or ethanol. in
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addition to the inert excipient, the composition may furthier
contaln duxiliary agents such as moilsturizing or suspending
agents, - sweeteners,  tasting agents, aromatic agents and
antiseptic agents., The injecticn for parenteral
adwinistration. ingludes aseptic agueous or non-agueous
solutions, ‘suspensions and emulsions. The non-agueous
solutions and suspensions include, for example, distilled
water  for idndjection and a physiological saline solutlon,
Exzamples of the solvent for non~agueous solution and suspension
are propylene glyc;i;”polyethylen; giyé;i;“éignt olls ﬁuﬁg ég‘“A‘

cacao butter, olive oil and sesame oily alcohols such as

ethandl; gum arabic; and Polysolvate 80 (trade name). Such
a composition may further contain auxillary agents such as
isotonizing agents; antiseptic agents; moisturizing agents;

emuleilfiers; dispersing agents; stabllizers such as lactose;

and auxiliary solubilizers such as glutamic acid and aspartic
acid) . These may be sterilized, for example, by filtration
passing through a bacteria-preserving filter or by compounding
of or irradiation with a bactericide. These may also be used
by manufacturing a sterile solid composition, foliowed by
dissolving in sterile water or a sterile solvent for injection

before use.

Beat Mode for Carrying Out the Invention:
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The present invention is further illustrated by way of
Exampgles as hereunder. Compounds of the present invention are
riot limited to those mentioned in the following Examples but
cover all of the compounds represented by the abave general
formula (1), salts thereof, hydrates therecof, geometric and
optical isomers thereof and polymorphic forms thereof.
Incidentally, the case where the material which is used in the
present  inventlon is novel is illustrated by way of the
following. Referential Example.

Refarential Example 1:

Toa mizxed solution of ethyl acetate and a 1IN agqueous
solution of sodium hydroxide was added 25.2 g of 4-nitrophenyl
ethylamine hydrochloride, and the mixture was vigorously

stirred. The crganic laver was dried over anhyvdrous magnesium

sulfate, and the solvent was evaporated, To the resulting
regidue were added 100 ml of 2~@ropamml and 15.0 g of (R)~
styrene oxide successively, and the reactionmixture was heated
to reflux for 12 hours. The solvent was evaporated in vacuo,
and the residue was purified by sgilica gel column
chromatography (eluent: chloroform/methanol = 100/1 — 10/1).
The resulting residue was again subjected to silica gel column
chromatography {(eluent: hexane/ethyl acetate/triethylamine =
1/5/trace) to give 8.05 g of (R)=l-phenyl-2«{[2-(4~

nitrophenyl)ethyl]amino]ethanol.
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Raferentisl Example. 2:

A golution of 8,02 g of (R)-~l-phenyl-2~[[2-{4~
nitrophenyl)ethyllaminolethanol and 6.30 g of di-tert-butyl
dicarbonate in'80nl of tetrahydrofuran was stirred for 12 hours
at room temperature.. The residue obtained by evaporation of
the solvent was purified by szilica gel column chromatography
(eluent: . hexane/ethyl acetate = 3/1) to give 10.8 g of

tert~bltyl (R) =N~ {2-hydroxy-2-phenylethyl) -N-[2~(4-nitro-

phenyl)ethyl]carbamate.

Raférential Example 3:
T  a. o golution of -tert-butyl (R)-N-(2-hydrogy-2-
phenylethyl) N+~ [2={4=-nitrophenyl)ethyl]carbamate in 200 ml

of athanol was added 1.03 ¢ of 10% palladiun~carbon and the

mixture was stirred for two hours at roon temperature in a
hydrogen atmosphere undex atmospheric pressure. Insoluble
matters were removed using Celite, and the filtrate was
concentrated in wvacuo to give 8.54 ¢ of tert-butyl (R)=N-
[2« (4~aminophenyl) N~ ({2~hydroxy=~2~phenylethyl)ethyl]~

carbamate.

Referential Example 4:
To a solution of 448 g of tert-butyl (R)-Ne[Zw {4«

aminophenyl) -N—~{2-hydroxy~2~phenylethyl)ethyl]carbamate
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and 330 mg of triethylamine in 4 ml of chloroform was added
146 mg of Z-pyridinecarbonyl chloride. The reaction sclution
was stirred at room ténperature for two hours, and the solvent
was evdporated in  vacuo. The residue was diluted with
chlorofoim, and the organic layer was washed with a saturated
aqueonus solutlioh of sodium hydrogen carbonate and dried over
anhydrous magnedivm sulfate. The resldue obtalned by
evaporating the solvent in vacuo was purified by silica gel
column. chromatography (eluent: hexane/ethyl acetate = 1/3) to
give 321 mguaf t@xf;gﬁf§i‘Q%&;N;Eéwéfdféﬁ&zz;pﬁémyiéfhyi); o

N [2-[4=[ (2-pyridinecarbonyl)amino]lphenyl]lethyllcarbamate.

Referantial Ekanple. 5:
To a solution of 377 mg of tert-bubyl (R)«=Nw[2- (4«

aninophenyl)=N-(2-hydroxy-2~phenylathyl)ethyl]carbamate in

10 ml of tetrahydrofuran were added 203 mg of l~ethyl-3-
(3=dimethylaninopropyl) carbodiimide hydrochloride, 143 mg of
l-hydrozybenzotriazole and 202 mg of 8-quinolinecarboxylic
acid successively. The reaction solution was stirred at room
tenmperature for 18.5 hours, and the solvent was evaporated in
vacuo. The residue was diluted with ethyl acetate, and the
crganic layer was washed with a saturated agqueous solutlion of
sodium hydrogen carbonate and dried over anhydrous magnesium
sulfate. The residue obtalned by evaporation of the solvent

was purified by silica gel column chromatography (elusnt:
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hexane/ethyl acetate = 2/1) to give 302 myg of tert-butyl
(R) =N- {2~hydrony-2~phenylethyl) ~-N-[2-[4-[ (8-quinoclinecarb-

onyl)amino]phenyl]ethyll carbamate.

Referential Example 6:

To g golution  of 403 mg of tert-butyl (R}-N-({2-
hydroxy-2-phenylethyl) -N-{2- {4~ [ (2-1H-imidazol-2~
vlacetyl)anino]phenyl] ethyl) carbamate in 10 ml of

acetonitrile were ddded 120 mg of potassiun carbonate and 164

mgcawafluorobenzylbroh&désﬁéﬁéﬁéi&él?%ﬂ:iom%ﬁéﬁ%é&%&ﬁfél
The readtion solution was stirred at 50°C for 12 hours.
ITnsoluble matters were filtered off using Celite, and the
solvent was eveporated. The resulting residue was purified
by silica gel column chromatography to give 253 myg of tert-butyl
(R) =N [Ze 4w [2=][1= (2=-Ffluorobenzyl) ~1H~imidazol~2~y1]~

acetyllaninephenyllethyl]-N-(2-hydroxy-2~phenylethyl) -

carbamate.

Referential Example 7

To a solution of 13.4 ¢ of (R)=2«[N-henzyl~N=[2w {{~
nitrophenyl)ethyllaminol~l-phenylethancl in 150 ml of
methanol were added 8.6 g of iron powder and 40 ml of a 2N agueous
nydrochloric acid solution. The reaction mixture was heated
to reflux for two hours, a 1IN agueous solution ¢f sodium

hydroxide was added thereto, and the insoluble matters thus
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produced were filtersd off using Celite. The filtrate was
concentrated in vacuo to remove the methanol. The resulting
agusous phase was extracted with ¢hloroform, the organic layer
was dried over anhydrous magnesivm sulfate, and the solvent
was evaporated in vacuo. The resulting residue was purified
by ‘silica gel column chromatography (eluent: hexane/ethyl
acetate = . 1/1) to give 11.45 g of (R)=2~[N~[2~(4-amino-
phenylyethyl] ~N-bénzylamino] -l-phenylethanol.

Referential Example 8:

To 502wy of (R}=2=[N~[2Z~(4~aninophenyl)ethyl] N«

£ benzylamino]-l-phenylethanol were added 336 mg of ethyl 2-
(3-~methylpyridin~2«yl)acetate and 10 ml of =xylene. The
reaction mixture was refluxed for nine hours, and the solvent

wag evaporated in vacuo. The resulting residue was purified

by silica.gal column chromatography (eluent: hexane/ethyvl
acetate = 1/3) to glve 222 mg of (R)~4'~{2~[N-benzyl=N~ (2~
hydroxy-2~phenylethyl)aminolethyl] -2~ (3~methylpyridin-2-

yl)acetanilide.

Raferential Exanple 9:

To a solution of 0.86 g of 2~fluorvacetophenone in 20 ml
of tetrahydrofuran was adced 2, 65 g of benzyltrimethylammonium
tribronide. The reaction mixture was stirred at roon

temperature for 30 minutes, inscluble matters were filtered
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off, and the solvent was concentrated in vacuo. The resulting
residue was dissolved in 40 ml of 2-butanone, then 1.81 g of
N-benzyl-4~nitrophenethylamine and 0.92 g of diisopropyl
ethylamine were added, and the reaction mixture was heated to
reflux for one hour. The solvent was evaporated in vacuo,
athyl acetate was added thereto, and the mixture was washed
with water and a saturated saline solution successively. The
organic layer was dried over anhydrous magnesium sulfate and

evaperated in vacue.  The resulting residue was dissolved in

40 ml of methanol, 0.34 g of sodium borohydride was added

therets, and  the reaction mixture was stilirred at room

temperature for one hour., The solvent was evaporated in vacuo,
aethyl acetate wag added, and the mixture was washed with water
and & saturated saline solution successively. The organic

laver was dried over anhydrous magrasium sulfate and evaporated

in vacuo.. The resulting residue was purified by silica gel
column chromatography (eluent: chloroform) to give 1,95 ¢ of
2- [N~bengyl-N-[2~(4i-nitrophenyi)ethyllanino] -1~ {2~

fluorophenyl) ethanol.

Referential Example 10:

A reaction mixture of 5.12 g of mathyl 2-oyridylacetate,
5.14 g of 4-aminobenzyl cyanide and 50 nl of xylene was heated
to reflux for 24 hours. An appropriate amount of the solvent

was evaporated, diethyl ether was added to the residue, and
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the reasulting crystals were taken by filtration to give 5.65

g.of 4'-cyanomethyl-2-(2-pyridylyacetanilide.

Referentlial Exemple 11:

To g solution  of 640 mg of 4/-cyanomethyl-2~ (4,6~
dimethyl-2-pyridyl)acetanilide in 185 ml of tetrahydrotfuran
was added 15 ml of an ethanolic suspension of a Raney nickel,
and concentrated agqueous ammonia was added to adjust the pH

of the mixture to about 10. The mixture was stirred at room

temperature . for on@yﬁéﬁfwin a H&é&égéﬁhéimmsﬁhé£é”ﬁhaé}w"
atmospheric présgure.. The reactionmixture was filtered using
Celite, and the solvent was evaporated in vacuo to give 640
meg of 4 =~ (2-anindnethyl) 2« (4, 6~dimethyl-2~pyridyl) acetan~

ilidesy

Referantial Example 12:

To & soluklon of 630 mg of 47~ (2~aminomethyl)~2« (4, 6~
dimethyl-2-pyridyl)acetanilide in 20 ml of toluene was added
0,27 ml of benzaldehyde, and the mixture was heated to reflux
for three hours using a Dean~Starke apparatus. The reaction
mixture was £iltered, and the solvent was evaporated in vacuo.
A solution of the resulting residue in 30 ml of methanol was
cooled at 0°C, 63 myg of sodium borohydride was added, and the
mixture was stirred at 0°C for one hour. About one-half of the

golvent of the reaction mixture was evaporated in vacuo, water
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and athyl acetate werée added to the residue, the organic layer
was. washed with a saturated saline solution twice and dried
overanhydrwusnﬁgn@siumsulfateandthesolventwaﬁevaporated
in vacuo. Teo-a solution of the resulting residue in 50 ml of
Leopropanol was added 0.26 ml of (R)-styrene oxride, and the
mixture was hedted to reflux for 12 houzs. The solvent was
evapordted in vacuo, and the resulting residue was purified

by gilica gal column chromatography (eluent:

cmlwrwﬁmlm/mgthnnol # 100/ to g:ve 920 nmy of (R)-4'~[2~

[Nubenzyl-im- (2~ hydroxy prherylﬁthyL) amlna]ethy]] 2%(4,6w

dimethyl-Z-pyridyl)acetanilide.

Example 1:
A 4N hydrogen chloride-ethyl acetate solutlion (10 ml) was

added to 10 ml. of an ethanolic solution of 458 mg of tert-

butyl (R) =N~ (2=hydrony-2-phenylethyl) -N-[2-[4~] (2~pyri-
dinecarbonyl)aninolohenyl]lethyllcarbamate. The reaction
solutlon was stirred at room temperature for three hours, and
the solvent was then evaporated in vacuo. The obtained crude
crystals were recrystallized from methanol-sthanol-sthyl
acetate to give 289 mg of (R)=~4’~[2«[ (2~hydroxy-2-phenyl-
ethyl)amino]ethyl]~2-pyridinecarboxanilide dihydrochlo-
ride.

The compounds of Examples 2 to 33 were prepared by the

same manner as in Example 1.
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Example 27
(Ry~47~[2~[ {2-Hydroxy~Z-phenylethyl)aminclethyll~3=-pyri-

dinecarbozanilide dihydrochloride

Exarmple 3:
{RY wd! v (2w [ (2wHydrogy~2~phenylethyl)amine]ethyl] -8«~quine~
lingcarpoxanilide dihydrochloride

Example 4:

(RYy =4/ [ 2w [ {Z2=Hydroxgy=-2«-phenylethyvl) amino]lethyl]« (B) =3~ (7«

pyridyl)ackylic anilide dihydrochloride

Example 5

(R) =2~ (Bénzdthiaznl-2~yl)~4/ =2~ (2~hydrory=-2-pheanyl-

ethyl)aminolethyljecetanilide dihydrochleoride

Example 6:
(R) =4/~ [2- [ (2~Hydroxy~2-phenylethyl) aminc]ethyl] -2~ (imid-

azo (2, l»bithiazeol~3-vl)acetanilide dihydrochloride

Example 7:
(R)=4! ~[2=[ {2~Hydroxy=2«phenylethyl)aminc]ethyl]«2= {2~

methylthiazol~4-yl)acetanilide hydrochloride
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Example 8:
(R) =4 = [2~[{2=Hydroxy-2~phenylethyl)aminolethyl] -2- (1H~-

imidazol-2-vl)acetanilide dihydrochloride

Example 9§
(R) =4’ ~[2~](2-Hydroxy-2-phenylethyl)anino]ethyll -2~ (1H-

tetrazol-5~yl)acetanilide hydrochloride

Example 10t

(R)ﬂ4’w{2~[(Ewﬂydmaxywzwph@myl@thyl)amina]ethyl]?zkaQ-m-“M.“"m

sulfanyl«lH=1,2,d~triazol-3=yl)acetanilide hydrochloride

Example 11:
(R} =2~ (Z=Aminothiazol—4=yl) =47 —[2«[ (Z~hydroxy~2=-phenyl-

ethyl)amino]ethyl] ~2~oxvacetanilide dihydrochloride

Examnple 12:
(RY=2= {5~Amino=~1, 2, 4~thiadiazol~3=yl) =4’ ~[2~[ (2-hydrogy=2-

phenylethyl)amninolethyllacetanilide dihydrochloride

Bxrample 13:
(R) -2~ (5~-Bthoxycarbonylamino~1, 2, 4~thiadiazol-3-yl) -47 - [2~
[ {2=-hydroxy-2~phenylethyl) amino]ethyllacetanilide hydro-

chloride
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Example 14:
(R)=2~-[ (2= (3=Fluorophenylamino) thiazol=-4-yl) =47 = [ 2= {2~
hydroxy-2-phénylethyl) aminolethyl]acetanilide dihydro-

shloride

Bample 15
(R) =2~ (2=Chloropyridin-g-yl)«4’ ~[2~[ (2-hydroxry-2-phenyl-

ethyl)aminolethyliacetanilide hydrochloride

Example 161

(R)«2m (2-Benzylorypyridin-6-yl) =4 =[2«~] (2=-hydroxy=2=~phen«

ylethyl)aminolethyllacetanilide hydrochloride

Bxample 17:

{R)=4&r = ({2~ [ {2-Hydroxy=-2-phenylethyl)amino]ethyl] -2~ 1= {2~

Rt

methyl~3vpropenyl)-1lH-imidazol-2-yl})acetanilide dihydro-

chloride
Examnple 18:
{R) =2=(1-Benzyl-ld-inidazol~4~yl) -4~ {2~ (2-hydrory-2~

phenylethyl)aminolethyl]acetanilide dihydrochloride

Example 19:
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(Rywg=~[1=(2-Chlorobenzyl) ~1H~imidazol-4~yl]-4' -{2-] (2~
hydroxy=2-phenylethyl)aminolethyllacetanilide dihvdro-

chloride

Bxample 20:
{R) =2~ {1=(3=Chlorchenzyl) ~LH~imidazol=4~yl) w4’ « 2= (2~
hydrogy«-2=phenylethyl)aninolethyllacetanilide dihydro=-

thloride

Bxample 21:
(R) =2« (1= ({4d~Chlorobenzyl) ~1H~imidazol-4wyl]«4” ~[2=] (2=
hydroxy-2-phenylethyl)amino] ethyljacetanilide dihydro-

ehloride

Example 22:

(R) =2~ {1+ {4~Flunrdbenzyl) ~1E~imidazol=2=yll =4 ~[3m [ (2~
hydroxy~2~phenylethyl)aminojethyllacetanilide dihydro=-

chleride

Example 23:
(R} -2~[1-{4-Chlorobenzyl)=lH-imidazol«~2-yl]l«4/ «[2={ (2~
hydroxy-2-phenylethyl) aninclethyllacetanilide dihydro-

chloride

Example 24:
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(Ry =2~ [1-~{d~Bromobenzyl) -IH~inidazol-2-y1l]=-4" ~[2=[ (2-hydr~

oxy-2-phenylethyl)amino]ethyl]acetanilide dihydrochloride

Sgawple 25:
(R)=~4" ~ [2~[ (2=Hydrony~-2-phenylethyl)aminolethyl] -2~ {1~ (4~

ivdobernzyl)~lH-imidazol~2~yl]lacetanilide dihydrochloride

Exrample 263

{(R)=4" = {2~ (2=Hydroxy=-2-phenylethyl)aninolethyl]—2-[1~ (4=

trifluoromethylbenzyl) ~1H-imidazol-2~yi]acetanilide di-

hydrochloride

Sxample 27:
(R) =l {2 [ (Z-Hydroxy-2-phenylethyl) aninolethyl]—~2=[1m (2~

naphthyl)~1H~imidazol-2-yl])acetanilide dihydrochloride

Example 28:
(R) =2=[1~{4-Flrorobenzyl) ~5-methyl-1H~imidazol-2~yl]~4" ~
[2~((2~hydroxy—2ﬂphenylﬁthyl)amino)@thyllac@tanilid@ -

hydrochloride

Example 29:
(R) =2« [1~ {d~Fluorocbenzyl) ~4~methyl-1H-imidazcl~2=yLl]~47 -
(2~ (2~-hydroxy-2-phenylethyl)amino)ethyl]acetanilide di-~

hydrochloride
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Example 30:
(R)~2~[1=({4=Fluorobenzyl)~1H~tetrazol~5myl]~4’ - [Z-~[ (2~
hydroxy-2-phenylethyl) aminolethyl]acetanilide hydro-

chloride

Examplé 31:
(R)=2= (2~ (3, 4~Dichlorobernzyl) ~1B~tetrazol~5~yl] =4/ ~ [ 2~ (2~

Hydroxy-2<phenylethyl) aminelethyllacetanilide nydro-

chloride

Exanple 32:
(R} =2~ [ 2~ (4=Flnorobenzyl) ~1H-2etrazol-5-y1] =4 ~ [2=[ (2=
hydroxy=-2-phenylethyl) andnolethyllacetanilide hydro-

chloride

Example 33:
(R) =2~ [1~=(3,4~Dichlorobenzyl) ~1H-tetrazol-5-y1l]~4’ - {2~ [ (L~
hydroxy-2-phenylethyl)amnino]ethyllacetanilide hydro-

chloride

Example 34:
Te a solution of 1756 mg of tert-butyl [R)-N-[2=[4~-[2~
(1K-1,2, 4~triazol-3-yllacetylamine]phenyllathyll =N= {2~

hydroxy=2-phenylethyl) carbamate in > ml of methanol was added
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4 ml of & solution of 4N hydrogen chloride in ethyl acetate.
The mixture was stirred at room temperature for three hours,
the solvent was filtered off, and the resulting powder was
washed with sthanol.. The resulting powder was dried to give
125 mg of (Ry=4’'={2~[ (2~hydroxy-2-phenylethyl) amincleth-
yll=2=- (1H-1; 2, d=triazol~-3~yl)acetanilide dihydrochloride.
The compounds of Bxamples 35 tc 40 were prepared by the

same manner ag in Example 34.

Example 35:
(R} =2=(5=~Berzylsulfanyl~1H=~1,2, 4-triazol-3-yi)~4’ ~[2~] (2~
hydrogy-2-phenylethyl) aninolethyllacetanilide dihydro-

chloride

Example 36¢

(R) =2~ (Z=hcetamidothiavol=d-yl) =47~ [2- [ (2-hydroxy~2-phen-

ylathyl)aminoethyllacetanilide hydrochloride

Example 37:
(R)~4" =2~ (2-Hydroxy-2-phenylethyl) aminolethyll-2=- (2~

'm&thanasulfonamidothiazolw4myl)ametanilide hydrochloride

Example 38:
(Ry=2~ (2=Guanidinothiazol~4=-yl) -47 ~[2~[ (2~hydroxy-2-phen-

ylethyl)aminolethyl)acetanilide dihydrochloride
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Example 39:
(R)=—47 =~ [2«] (2~Bydroxy-2-phenylethyl)anino)ethyl] =2~ (2~

phenylaninothiazol-4-yl)acetanilide hydrochloride

Exaiple 401
(R) =4/ = [ 2~ [ {Z2=Hydroky-2~phenylethyl) amino}ethyl] -2~[1- (4~
nitrebenzyl) ~1H-imidazol~2~yllacetanilide hydrochloride

Example 41:

To 680 myg of  textebutyl (R)-N-[2-[4~[Z2~(2~amino-

thiazoli~4d-ylydacetanino] phenyllethyl! -N-[ (2~-hydzoxy~2-phen-
yl)yethyllcarbamate were added 30 ml of methanol and 15 ml of
a solution of 4N hydrogen chloride in ethyl acetate, and the

migture was stlirred at room temperature for two hours. The

solvent was @vapmréted in vacuo, and the residue was purified
by a reverses phase column chromatography {eluent:
water/methancl = 2/1) to give 310 mg of (R)=~2-(2-
aminothiazol-4-yl)~4/~{2- (2-hydroxy~2~phenylethyl)amino] ~
ethyllacetanilide dihydrochloride.

The compounds of Examples 42 to 57 were prepared by the

same manner as in Example 41.

Example 421
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(Ry“dr =2« [ (2~Hydroxy-2~phenylethyl)aminolethyl] ~ (2~amino-

thiazol~4-yl) carboxanilide hydrochloride

Bxample 43
(R) =2={2-Bmino-5~methylthiazol-4-y1l) ~4" - [2~{ (2~hydroxy-2-

phenylethyl)anine]ethyllacetanilide dihydrochloride

Axample 44:

(R} z (‘»AmLmothlazol 4 yl) .wmeﬁhyl 4’sz [ {2~ hydroxy -2

phenylethyl)amlncjethyllprcplonwnal du hydrmchL@rade

Example 45:
(Ry=47 = [2=[(2~Hydroxy-Z~phenylethyl)aminolethyl]~ (2«amino~
4,5, 86, 7T=-tetrahydrobenzothiszol=4~yl)carboxanilide

dihydrochloride

Exanple 46:
(R) =4’ —[2-[ (2-Hydroxy-2-phenylethyl)aminolethyll~2- (imid~

azol[2,i-blthiazol-6~yl)acetanilide hydrochloride
Example 47:
(R) -2~ (2=Benzyl-1H~1,2,4~triazol~3=-yl) -4’ -[2-[ (2-hydroxy-

2=-phenylethyl)anino]ethyl]lacetanilide hydrochloride

Example 48:
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(R)=2={1-Benzyl-1H-1,2,4-triazol-3~yl)~4"~[2-[ (2-hydroxy~

2e-phenylethyl) aminolethyllacetanilide hydrochloride
Bxample 493
(R) =2~ (3=Banzyl~2«thioxcthiazoledeyl) ~4f = 2w (Z~hydroxy=~2~

phenylethyl)aminolethyllacetanilide hydrochloride

Grample 50

sy
L4

WAMPMWJElwA’M[Zw((2~Hydroxym2wph@nyl@thyl)amino]@thyl]~(5,6,7,8w

tetrahydroguinolin-8-yl)carboxanilide dihydrochloride

Example. 511

(R) =4/ = [ 2= {2=Hydroxy-2-phenylethyl)aminolethyll -2~ {1~

phenyl-1H-imidazol~2-yl)acetanilide dihydrochloride

Exrample 521
(R)-47 ~[2-[{2-Hydrory-2-phenylethyliaminolethyl] -2~ { (1~ (4~
isopropylbenzyl) -1H-imidazol-2~yl) acetanilide dihydro-

chloride
Example 53:
(R) =4/ = [2=-[ {Z=Hydroxy-2-phenylethyl)amino]ethyll-2-~[ (1- (4=

phenylbenzyl)~1lH~imidazol-2~yl)acetanilide dihydrochloride

Example 54:
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{R}=2-[1~{(2~Chlorobenzyl) ~lH~inidazol-2=y1l] w4’ ~[2=] (2~
hydrogy-2-~phenylethyl)aninolethyl]lacetanilide dihydro=-

chloride

Baample 55:
{(R) =2« 1~ (3~Chlorobenzyl) ~IlH~imidazol-2-yLl]~4" ~{2~[ {2~
hydrogy=-2-phenylethyl)anine]ethyllacetanilide dihydro-~

chloride

-
o

o
&

Example 56:
(R)~2~[1w=(3,4=Dichlorobenzyl) ~1H-inidazol-2-yl]) 4" ~[2~f (2~
nydrozy-2-phenylethyl)aminolethyllacetanilide dihydro-

chioride

Bxample 577

(R) =47 =[2= [ {(2=-Hydroxy-2-phenylethyl)amino]ethyl] =2~ (1= {2~
pyridyl)methyl-~lH-imidazol-2-y1) acetanilide
dihydrochloride

The compound of Example 58 was prepared by the sane manner

as in Example 1.

Example 58:
(R) =2= (2=aninopyridin-6~yl)~47 «[2~[ (2-hydroxy-2-phenyl~

athyl)aminolethyllacetanilide dihydrochloride
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Example 59:

To a. soluzion of tert-~butyl (R)=-N~[2~{4=[([2-{2~amino=
thiazol=d~yl)~2-oxoacetyl]amino]phenyllethyl] =N {2-hydr-
oxy=-Z-phenylathyl)carbamate in 30 ml of methanol was added 130
my - of sddium borohydride at room temperature. The reaction
migture was stirred at room temperature for three hours, and
the solvent wag éveporated invacuo., The residue was dissolved
in 5 ml of methanol, and to thisg reaction solution was added

10 ml of a solution of 4N hydrogen chloride~ethyl acetate. The

raaction. solutlion was stixxéd ;ghéagg_t@hbafgkur@ fo éiéhfu——w
hours and the solvent was evaporated in vacuo. The residue
wag purlified by silica gel column chromatography (eluent:
chloroform/mathaniol = 5/1). The resulting residus was

purified by reversed phase column chromatography (eluent:

water/metharol - = 2/1) to give 77 mg of (R)-2-(2~amino-
thiazol-d-yl)~2~hydroxy—4'-[2~(2-hydroxy-Z~phenylethyl) -

amino] acetanilide hydrochloride.

Example 60:

To 349 mg of tert-butyl (R)—N—[Z—[4—[[2—(2—banzyi—
oxypyridin-6-yvl)acetyllaminolphenyl]lethyl] =N~ (2«hydrooxy~2=
phenylethyl) carbamate were added 478 mg of pentamethylbenzene
and 5 ml of triflucroacetic acid successively. The reaction
golution was stirred at room temperature for four heurs, and

the golvent was evaporated in vacuo. To the residue were added
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water and potassium carbonate to make the solution basic, and
the aguedus phase was extracted with a mixed solvent of
chlorvofori and tetrahydrofuran. The corganic laver was dried
over - anhydrols magnesium sulfate, and the solvent was
evaporated in vacuo.. The residue was purified by silica gel
column chromatography (eluent: chloroform/methancl = 10/1 —»
5/1) . To an ethanolic solution of the resulting resldue was
addéd 100 pl-of a 4N hydrogen chloride~ethyl acetate solution,

and. then the

solvernt was evaporated in vacuo. The resulting

arude crystals were recrystallized from ethanol-ethyl acetate

to glve 65 my of  (R)-2-(2-benzyloxypyridin-6-yl)-47-~[2-

[(Z=hydroxy-2-phenylethyl) anino]ethyllacetanilide hydro-
chloride.
The conmpournds of Examples 61 to 76, 83 and 85 were prepared

by the same manner as in Example 1 and the compounds of Exanples

77 to 82 ware prepared by the same manner as in Exsmple 41.

Example 61:
(R) =47 = [2~{ (Z=Hydroxy~2~phenylethyl)aminolethyl] =0m (2=

methylpropyl=-1lH-imidazol-2-yl)acetanilide dihydrochloride

Example 62:
(R) w2~ (Lo {2-Fluorobenzyl) ~l1H-imidazol-2+«yl] =4’ ~[2~ (2~nydr-

oxy=2-phenylethyl)aminolethyllacetanilide dihydrochloride
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Example &3:
(Ry -2~ {1~ (3-Fluorobenzyl) ~1H~-imidazol~2~yl]) =47 = [ 2= (2-hydr-

ory-2=phehylethyl)aninolethyl]lacetanilide dihydrochloride

Example 64:
(R)~2~{1~(2,4=-Difluorobenzyl) -1H-imidazol-2-yl]=4f ~ {2~ (2=~
hydroxy=2«phenylethyl) aninolethyliacetanilide dihydro-

chloride

Example 65:

(R)w2~[1~(2,6wDifiuorobenzyl)lewimidazolMEWlewé’m[2~(2w

hydiroxy-2=phenylethyl)aminolethyllacetanilide dihydro-

chlopride

Paatple 683

{R) =2 [ 1= {3, 5=Difluorobenzyl) = LH~dmidazol =2yl md w [ 2w (Dm
hydroxy-2-phenylethyl)amino)ethyliacetanilide dihydro-

chloride

Example 67:
(R} =2+~ [1~(2, 5~Didfluorobenzyl) ~1H~imidazole2=yl] =4’ w[2= {2
hydroxy-2-phenylethyl) amino]ethyllacetanilide dihydro-

chloride

Example €8
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(R)=2=[1-(3,4=Diflucrobenzyl) ~1H-imidazol=2=yl] w4l =2~ (2=
hydrozy-Z-phenylethyl) aminolethyllacetanilide dihydro-

chloride

Example 69:
(R)wé'w[Zw[(ZwHydroxy~2wphemyleﬁhyl)aminm]ethyl]»Qw[lv
(2,3, 6~triflinorobenzyl) ~lE~imidazol~2«~yl]acetanilide di-
hydrochloxide

Example 70:
(R)=4” [ 2w [ (2~Hydroxy~2=~phenylethyl) aminolethyl] w21~
(2,4,5~trifluorobenzyl) ~1E~imidazol~2~yllacatanilide di-

hydirochloride

Examole 71

(R =d” w2~ (2~Hydroxzy~2~phenylethyl)anine]ethyl]=2- {1~
{3,4,5~trifluorobenzyl) ~1H-imidazol~2~yl]avetanilide di-

hydrochloride

Example 72:
(RY=4" ~[2~] {2-Hydroxy~2-phenylethyl)amino}ethyl] «~2~[1~
(2,3,4,5,6~pentaflvorobenzyl) ~lH~imidazel-2-yLl]acetanilide

dihydreochleride

Exanple 73:
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| BExample 75:

Iz
fas]

(R) =4/ =[2~] (2=Hydroxy~2-phenylethyl)amino]ethyl] ~2-[1~(3-

iodobenzyl)=1H-imidazol~2~yllacetanilide dihydrochloride

Exzample 74:
(R} =2= 1= (2,6=Dichlorobenzyl) ~lH=imidazolw2wyl]=4* = [ (2~
hydroxy-2Z«phenylethyl) aminolethyljacetanilide

hydrochloride

(R)=&= [1~{(4~Cyanobenzyl) ~1H~imidazol-2-yl]1-4"~[2-(

yado—

oxy~2-phenylethyl)aminolethyllacetanilide dihydrochloride

Example 761
{RY= 4" [ 2w] {2~Hydrory-2~phenylethyl)aninolethyl] »2~[1=
(guinolin-2-yl) -1H-imidazol-2~yllacetanilide trihydro-

chlonide

Brample 77:
(R) =2~ 1= (2«Chlorow6~fluorobenzyl) ~1lH~imidazol«2wyl]w4" ~

[2« (2~hydroxy=-2-phenylethyvl)aminolethyllacetanilide

Example 78:
(R} =2~[1l-(2-Chloro«-d~fluorobenzyl) ~1H-imldazol=2~yl]~4" -

[2~(2-hydroxy=-2=-phenylethyl)aninolethyllacetanilide
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Example 79:
(Ry=2={1=(2,5=Dichlorobenzyl) ~1H-inidazol-2~yl] =4/ = [2= (2~
hydrozy-Z-phenylethyl) aminolethyllacetanilide dihydro-

chloride

Example 80:
(R) =47 = [ 2+ ] (2-Hydroxy~2~phenylethyl)aninolethyl] -2~ 1~
(2,3-4-triflucrebanzyl) ~1H~inidazol-2~y1llacetanilide di~

Apxdrochlorid@

Example 81:
(R) =47 = [2=[ (Z=Hydroxy=2~phenylethyl) amino]ethyll -2- 1~ (4~
methoxycarbonylbenzyl) ~lH-imidazol-2~yllacetanilide di~

hydrochloride

Example 827
(R) =47 =2~ (2=-Hydroxry~2-phenylethyl) aminolethyl]~2~ {1~
[ {piperidine-i-carbonyl)benzyli-1H~imidazol~2~-yllacet-

anilide dihydrochloride
Example 83t
(R) =47 - [2~{(2-Hydroxy-2-phenylethyl)aminolethyl] ~2~ (1=

pyrazolyl)acetanilide hydrochloride

Example 84:
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(R} =47 = [2-{ (2=Hydroxy-2~phenylethyl) aminolethyl] -2~ (1, 2, 4~
¥

triazol-1+yl) acetanilide dihydrochloride

Example B5:
(R} =2~ (2-Aminobenzimidazol~1-yl) -4’ -2~ (2~hydrory-2-phen~

ylethyl)yaminolethyliacetanilide dihydrochloride

Example 86:

©To a solution. of 20.1 g of 47~[2-[N-benzyl-N-(2-

hydroxyw2~phenylethyl)amino}@th;li;é;(é;gy;i&;l)é;éél
anilide in. 400 ml . of methanol was added 5.86 ¢ of 10%
palladiut=carbon,.  The reaction solution was stirred for six
hours-in a hydrogen atmosphere under atmospheric pressure.
In%oluble matters were filtered off using Celite and the

filtrate was concentrated in vacuo., To a methanolic solution

of the resulting residue was added 10.8 ml of a 4N hydrogen
chloride~ethyl acetate solution, and the solvent was
evaporated in wvacuo, The resulting crude crystals were

recrystallized f£rom methanol-ethancol to give (R)~47-[2-
anilide hydrochloxide.
The compounds of 87 to 20 were prepared by he same nanner

as in Exanple 86.

Example 87:
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(R) =47 = [2~[ {2-Hydroxy-2-phenylethyl)aminolethyl] -2~ (3-

pytidyl)acetanilide hydrochloride

Example 88:
(RY =47 = (2« [ (2-Hydroxy-2-phenylethyl) amino] ethyl] -2« (4~

pyridyl)dcetanilide . hydrochloride

Exarple 89

(3lfﬂifj2jj(2~Mydr0xy«2wphenylathyl)amino]ethyl]w3~(2w

pyridyl)propionanilide hydrochloride

Exanple. 80:
(R) =47 = [2~] (2-Hydrory~Z-phenylethyl)aminoc]ethyl]-2-] (1~

pheaylethyl) -1H~imidazol-2-yvl]lacetanilide dihydrochloride

Example 91:

(R) =2~ (1H=Benzimidazol~2=y1l) -4’ « [4= {2~ [N-benzyl~N- (2~
hydroxy-2-phenylethyl)aminciethyllphenyliacetanilide (240
me) was dissolved in 30 ml of ethanel, then 170 mg of 10%
palladium-carbon was added thereto and the nizture was stirred
for nine hours in a hydrogen atmosphere under atmospheric
pressure. The catalyst was filtered cff, the solvent was
evaporated in wvacue, and the residue was washed with

ethanol-ethyl acetate to give 200 ng of (R)=-2-{1H-
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banzimidazol=2wyl) =47« [2~[ (2~hydroxy-2~phenylethyl) anino] -
athyllacetanilide.
The compounds of Examples 92 and 93 were prepared by the

same manner as in Example 86.

Example 92:

(R)y =4’ «[2=] (Z2=Hydroxy~Z2~phenylethyl)aminojethyl] =2~ (3~
methylpyridin-2-yllacetanilide hydrochloride

FExample 93:

(R)md w [ 2w [ (2=Hydroky-2-phenylethyl) aminolethyl]} -2~ (2~

pyrazinyl)acetanilide hydrochloride

Example 94:

(R) =47 ~{4=]2-IN-Benzyl ~N~ {2-hydrogy=-2-phenylethyl )~
aniinolethyllphenyl]~2~ (I~benzyl-1lH-imidazel-~2-yl)acet~
anilide (350 mg) was dissolved in 20 ml of ethanol, then 130
mg of 10% palladium~carbon was added thereto, and the mixture
was stirred for 17.5 hours in a hydrogen atmosphere under
atmospheric pressure., The catslyst was filtered off, the
gsolvent wasg evaporated in vacuo, and the residue was purified
by silica gel columpn chromatography {(eluent: chloroform/
methanol/concentrated agueous ammonia = 200/10/1), The
resulting oily substance was dissolved in methanol, and 280

pl of a 4N hydrogen chloride-cthyl acetate solution was added
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thereto. The mixture was filtered after adding active carbon
wag added thereto, and the solvent was evaporated in vacuo to
give 200 myg of (R)wa(1~bénzylmlﬂmimidazol~Z—yl)—4'—[2~
[ (2=hydroxy=2-phenylethyl)amnino]ethyllacetanilide dihydro-
chiloride.

The compounds of Examples 95 and 97 were prepared by the
same manney as in BExsmple 91; the compounds of Examples 98 and
100 were prepared by the same manner as in Bxample 945 and the

same manner. as in Example 86.

Bxamplé . 95;
(R} =4’ = [2= [ (2=HYdroxy=-2-phenylethyl)aminolethyl] -2~ {4~

methyl-2-pyridyl)acetanilide

Example 96
(R} ~4¢—{2-[ (2-Hydroxy-2-vhenylethyl) amino] ethyl]~2~ (5~

methyl~2-pyridyl)acetanilide
Example 27:
(R) =4/ ~[2-[ (2-Hydrozy=~Z~phenylethyl)amino] ethyl}-2~ (6=

nethyl~2-pyridyl)acetanilide

Example 28:
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47 =T (RY-2-[ ({R) —2~Hydrogy-Z2-phenylethyl)amino]propyl] =2~

(Z-pyridyl)acetanilide hydrochloride

Example 99:
47w [(8) «2=[{ (R} =2«Hydroxy~2-phenylethyl) aminolpropyll~2-

(2=pyridyl)acetanilide hydrochloride

Example 100:

2= {l-Benzyl-10~imidazol-2~yLl) =47~ [ (8) =2~ [ ({R) ~2-hydroxy-2-~

phenylethyl)amino]propyl]lacetanilide hydrochleride

Example 101:
AT e [2m | [Z2wHydrory=2~ (2-fluorophenyl)ethyllamnino]ethyl]~2~

(2=-pyridyl)acetanilide hydrochloride

Example 1021
40— (21 [2-Hydroxy~2-(3-fluorophenyl) ethyljaninolethyl]-2-

(2-pyridyl)acetanilide hydrochloride
Example 103:
4t = 12-[{2-Bydroxy-2~(4-fluorophenyl)ethyl]amino]ethyl -2~

(2-pyzridyl)acetanilide hydrochloride

Exanple 104:
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To. a solution .of B0O5 mg of 47-gyanomethyl-2- (2~
pyrimidinyllacetanilide in 30 ml of tetrahydrofuran were added
30l of an ethanolid solution of a Raney nickel and 3 nl of
concentrated aquéous ammonia. The reaction solutlon was
stirred for four hours in a hydrogen atmosphere under
atmospheric pressure, then insoluble matters were filtered of £ -
using Celite, and the solvent was evaporated., To the resulting
residue were added 10 ml of 2-propanol, 300 wmy of (R)-styrene

oxide and 2 ml of methanol successively. The reaction mixture

was Heated to reflux for ten hours,‘aﬁa théhg;lveﬁtvwa;
evaporated.. The residue was purified by silica gel colunmn
chromatography . {gluent: chloroform/methanol = 10/1). To a
methanolic solution of the resulting residue was added 150 pl
of 4N hydrogenchloride~ethyl acetate solution, and the gsolvent

was  evaporabsd in - vacuo. The resulting residue was

crystallized  from methanol-ethanol-sthyl acetate and then
recrystallized from ethanol-diethyl ether to glve 160 myg of
(R -4/ = {2~ (2~hydroxy-2-phenylethyl)aninolethyl] -2~ (2~
pyrimidinyljacetanilide hydrochloride.

The compounds of Examplaes 105 to 108 were prepared by the
same manner as in Bxample 104; and the compound of Example 109

was prepared by the same manner as in Example 91,

Example 105:
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(RYy=d '~ [2=[ (2~Hydroxy~2=phénylethyl)aming]ethyl]~2« (2«

quinolyl)acetanilide hydrochloride
Exanmple 106:
(R)w4‘w{éw[CQwHydrnxyw2m(chhlaroph@nyl)ethyl]aminof-

ethyl]l=2= (2=pyridyl)acetanilide hydrochloride

Bwample 107

41ﬁj?f£{2fﬁy@roxyw2w(3wpyridyl)@thyl]amimo]@thyl]mz-(2w

pyridyl)yacetanilide hydrochloride

Bxrample 108:
(R} =2=~[1=(4=Chlorobenzyl)~1H~-benzimidazol-2-yl]-4’ ~[2«[ (2~
hydroxy=2-phernylethyl) aminojethyllacetanilide dihydro-

chlorids

Example 109:
(R) =2~ {4, 6~Dimethyl~2~pyridyl) =4’ ~[2=] (Z2~hydroxy=2«phenyl-

athyl)aminolethyllacetanilide

Example 1101

To 4/~ (3-aminopropyl)-2-(2-pyridyl)acetanilide wezre
added 10 ml of 2-propancl and €600 mg of (R)-styrene oxide
successively. The reaction mixture was heated to reflux for

four hours, and the solvent was evaporated. The residue was
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purified by silica gel column - chromatography (eluent:
chloroformm/methancl = 30/1 «> 10/1). To a methanclic solution
of ‘the resulting residue was added 100 pl of a 4N hydrogen
chloride-ethyl  acetate solution, and the solvent was
evaporated. in vacuo. The resulting crude crystals were
recrystallized from ethanol-diethyl ether to give 71 mg of
(R)~47 =3~ (Z~hydrory~2~phenylethyl)aminolpropyl ) -2~ {2~

pyridyl)acefamiliﬂe hydrachloride.

Bxample 111:

To & solution of 3.62 g of tert-butyl N—[2-[4dw][2m (2=
pyridyl) acetyl)amino]phenoxylethyl]carbamate in 30 ml of
nmathanel was added 30 ml of a 4N hydrochloride-ethyl acetate
solution,  After. the reaction solution was stirred at room

temperature. for eight hours, the solvent was evaporated in

vacue., - To the residue were added an agqueous solution of sodium
hydr@geﬁ carbonate and peotassiun carbonate to adijust to pH
abou: 12. The resulting agqueous phase was extracted with a
mixed solvent of chloroform and tetrahydrofuran. The organic
layer was dried over anhydrous wmagnesium sulfate and
concentrated, the resulting residue was dissolved in 40 ml of
mathanol, and 1.02 g of (R)-styrene ozide was added thereto.
After the reaction solution was heated to reflux for 26 hours,
“he golvent was evaporated in vacuo. The resulting residus

was purified by silica gel column chromatography (eluent:
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chloroform/methancl = 30/1 — 10/1) and dissolved in methanol,
0.59 ml of a 4N hydrogen chloride-ethyl acetate solution was
added, and the solvent was evaporated in vacuo. The resulting
crude crystals were recrystallized from methancl-ethanol to
give . 320 - myg of (R) =4’ ~[2- [ {2-hydroxy-Z~phenylethyl) ~

amirio] ethbxy]=2~ (Zwpyridyl)acetanilide hydrochloride

Exdmple 1123

mwﬁmwjxﬂwﬁa solution. of 490 my of tert-butyl N-[1,1

mgthylw2m{4w[[Zw(pryridyl)ametyl}amino]ph@nylf§£ﬁ§i);“n‘w
carbamate in. 10 ml of methancl was added 30 ml of a 4N
hydrochloride~ethyl acetate solutlon. After the reaction
seolution was stirred at room temperature for eight hours, the
solvent. wvas evapdrated in vacuw. To the residue were added

an agqueous solution of sodium hydrogen carbonate and potassium

carbonate to-adjust to pH about 12. The resulting agueous
phage was extracted with a mixed solvent of chloroform and
tetrahydrofuran. The organic layer was dried over anhydrous
magnesium sulfate and concentrated, the resulting residue was
dissolved in 2 ml of 2-propancl and 2 ml of methancl, and 120
mg of (R)-styrens oxide was added thereto. After thes reaction
solution was heated to refluxr for 24 hours, the solvent was
evaporated in vacuo. The resulting residue wasg purified by
silica gel ¢olumn chromatography (eluent: chloroform/methanol

= 30/1 = 5/1) and dissolved innmethanol, 0.1 ml of a 4N hydrogen
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chloride~ethyl acetate solution was added, and the solvent was
evaporated lo vaduo. The resulting residue was purified by
sillca gel column chromatography (eluent: chloroform/methancl
= 5/1) and a reversed phase column chromatography (elnent:
water/mathanol = 2/1.-» 1/1) to give 3% mg of (R)-4/-{2,2~
dimethyl-2-[ (2~hydroxy~-2-phenylethyl)amino]ethyl}~2- (2~
pyridyl)acetanilide hydrochloride.

The compound of Example 113 was prepared by the same manner
.as in Example 1.

Bxample 113:

(R) =1=[4=[2= [ (2=Hydroxy-2-phenylethyl) amino] ethyllphenyl] -

3w (2~pyridyl)ures dihydrochloride

Ag. hersunder,. physical and chemical properties of the

s,

[

coampounds of the Referential Examples are given in Tables 1

and those of the compounds of the Examples are given in Tables

2.
The symbols in the tables have the following meanings.
Rex.: Referential Example Nc.
Ex.: Example No.
DATA: Physico-chemical properties
NMR: Nuclecmagne:ilc resonance spechtram (TMS internal
standard;  DMSO-d was used as a solvent unless otherwise

specifiod)
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mp: melting point
dec: decomposition
M8 - (m/z): mass spectrographic data (m/z)

Structure: structural formula

Taple L
, Rex, DATA

1| NMR (CDCE) & 2751 H el =124, 8.8Hz), 285-3.048Hm), 470(1H30.J=8.8, A7Hz), 7.247 40(7H ), 81
0-820(2Hm)

2| NMRCDCK) 8 1.44{9H), 2.75-3.10@Hm), 8208.70(4Hm), 4.93(1H ), 7.25740(TH T, 8.14(Hd, 84
2

. 3| NMR(TDCE) 8 147(0Hs), 2.55-280@HM), szoam(sz) smssmmwm(m,m 65%666(2}4

), 837 AEH), 7257406 T T~

4 | NMR(CDCH) 8 1.4700H,8), 2.62-2.03(2H,m), 3143584, 4.35(1H,brs), 490(1H b, 706740(7H,m )
457500, 7.677.72(34m), 790({H b 2.0, 80Hz), 825831 (1+,m), BSS-8.63(1Hm), 098(1Hbrs)

5 | NMR(CDOR) & 1.49(9M,8), 264-290(2Mm), 3163604 ), 43801 Hbrs), 491 (1H b3, 7.10-742(7Hmy, 7.
S5 HaIS=B.0, 44Hz), 7.74(1 ML JB0M), 7.77-7.84@H ), 8O (1 H 8.0, 1202), 834(1Hd, 184, 1 61z
), 89601 =76, 1,612, D021 M b=4.4, 20-2), 1861(1Hbrs)

6 | NMRECDCI) 8: 1.47[H,5), 260-280(Hm), 8.15-8.55(Hm), 3.78(2H5), 4.36(1H brs), 4.82-4.84¢1H,my, 5.7
8(2H5), 892-599(2Hm), 7.00-7.18(5H,m), 7.25-738(61,rr), 7.42:7 AB(2Hm), 1034(1Hbre)

7 | NMR ©OC3) §: 256-294(BH,m), 3.40-3,85(2H,m), 3.80(1H brs), 395(1H.0,13.6842), 4.62(1H,80, k=100, 32H
2), 6.57-865(2H.m), 6 87-6.98(2H,m), 7.20-7.37(10Hm)

8 | NMR (CDOL) & 240(3H s, 2.54-3.006H,m), 3571 HdJ=13.8Hz), 8.88(2H,9), 3951 HA, =13 6r2), 4.62(1H
L J=104, 86H), 7.007.75(16Hm), A0 H A=A 42, 9.66(1Hbrs)

9 | NMR(CDCE) 8: 258 265(1Hm), 2 75B.00(5HM), 35H1H,du=18.2Hz}, 385(1H A J=13.2H2), 5.01(THAd
=10,0, 82H2), 6.97-7 (1 Hm), 7127 356, 7487.56(1H/m), 804-8.132Hm)

10 | NMR(CDCB) 8:3702Hs), 3.88(2H8), 7.257.324Hm), 7.54-7.62(2Hm), 7.71 (1M =76, 1.6Mz), 863(TH,
o), 100401 brs)

1| NMRCDOR) 5 22603H,9), 2.39(3H,8), 287@HLT.2H), 272(HJ=7.2H3), 372(2H,9), 6951 H,8), 7.00(1
.9, 7.11 2H,dJ=8.8H2), 751 (BH.0,kB.8H2), 10.17(1Hs8)

12 | NMR&232@H 8, 2418H8), 2008.19(6Hm), 375(2H ), 4.0 (2H8), 4 80(1H 0L =7 6, 3.0HZ), 6.9-7.71(16
Hm), 10.26(1H,g)
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Table 2 i

Ex.

DATA

1

Mg 22GER5°C. NMR & 285328(BHm), 483-8.07(1Hm), 7237 44BHm), 7857, 75(1Hm), 7.88[2H dub=
84, 805-820(2H,v), 875(1HdaloA Alz), 8.97(1Hbrs), 9.43(1H brs), 1065(1Hbrs)

2

Mp: 253-266°C. NMR b 2.92:8.10GH ), B13.27(3,m), 5. 00(H o108, 28Hz), 7,247 44@H,m9, 7.7
47 B1EHM), BE71H B2, 881-8.96@H M), 0200302H M), 1071 (1 kre)

mp: 148147°C, NMR 8 284-3.10@3Hm), 3:14-3.30BHm), 4.97-5.05(1Hm), 7.27-7 AB(THm), 7.77-7.00@4
Hm), 8.30(1Hcd =84, 1607, BE0-8.71 2 m), B.A3(1 Hbys), ©,10930@Hm), 13.12(1H brs)

TP 246-248°C (dec), NMR & 2.82:8.09(3H, m), 311-326@Hm), 5.01 (1H,dd,0=10.4, 28H7), 724(2H d, 48
AHz), 7297 47(8H W), 7567754, m), 7.851H .0 =8 0Hz), 8.11(1H1J=7.6012), 873(1H dJ=4.4H2), 8.92(1
Hbrs), 8.32(1H brs), 10.89(1Hbre)

D 22B235°C (o, NMRE: 288-800@H M), 3.10324(3H ), 430@2H,8), 498E01(1Hm), 618(1Hd =
BEHZ), 718727 (), 7287 B30, 7.577 B2{Hm), 787 M, =7 Bz), BOS(IH A=B.0H), 883{1H
r9), 8.1 (1H ), 1057(1H )

P IEIBZC. NMR&286324(6Hm), 424(2H8), 497(1H,0d,=08, 28Hz), 7.167 25@Hm), 7.277 24
), 7EB(HS), 7.61 2HAJ=BAHR), 7B5(1H8), B27(1H . J=24Hz), BI7(1HbIS), 8470 Hibrs), 1094(3H,
s3]

NMR 8 27003 9), 2.86-327{8Hm), 3852H 8), 5O0505(1Hm), 7.18-7.60{10Hm), 10.43(1H,9)

| 2202Hd =83, 7.25-7 636, m), BSG(1 Hbrs), 938(1H bxe), 10.86(1Hs)

mp: 203-207°C. NMRS: 2923 08@Hm), 3.108.22(3Hm), 4.28@H.8), 5011 H d b7 8-42), 621(1Hbrs), 7,

P 289-881°C, NMR&2.80-3.100Mm), 3.10-325{3H m), 4.15(2H,8), 497 (1 d=10.8H2), 82011 Hd -3
S2), 7218 dub=8.847), 730-7.4208Hm), 7.57(2H duJ=88Hz), 8.85(1H,brs), 8.14(1H brs), 1058(1H.5)

10

mpi210213°C. NMR & 286-308(3Hm), 3123 220H,rm), 373(2H 8), 481-4.98(1Hm), 6.19(1H,d -8 9z,
$ 721 EHAS=BEH), 7.29742(6Hm), 7542Hd=B.3H2), 8780 brs), 8.9(1H brs), 10.35(1H8), 1821 (1H
brsl, 1334¢1H brg)

11

Imp: 205 210°C (dot), NMRE, 290 B25(6Hm, 4.95-5.04(1HLm), 7237, 44G7H ), 7.67-7.76(3H,m), B35
Hgl, BEB(1HIYE), 025(1Hbvs), 10830 H bis)

1R

Tp: 2A4-246°C. NMRE 280308@Hm), 310320@H m), 8.67(2H,8), 500(HddJ=2.4,10.02H2), 7.19(H
Au=8.3H), 7,287 426Hm), 7.570Hd.J=8.3Hz), 890(1H.2), 931 (1H8), 1031(1H.8)

13

P 205-208°C. NMIR 8 1.27(3H1J=7, 1Hz), 288 B0B@H M), 3.12-3.2203Hm), 386(2H8), 427 (@H,0,k7.1
iz, 496(1H dk=8.31z), 62001H,8), 7.192H dJ=B3M), 7.30-742EHm), 7.57(2H.dJ=8.3Hz2), B81(1H8), 9.
10(1H.8), 10.33(1H s}, 1283(1H.5)

14

TP 1601750, NMIRS: 2,88 522611, 366031 81, 455(1H,00,0=2.9, 13.112), B72(1H,S), 7.19(H 0B,
), 7257 42(8Hm, 750(8H.0,0=5,3Hz), 7.72-7. 7801 Hm), B85(1H,8), 9.18(1Hbrs), 1024(1Hbrs), 10.55(1
Hs)

18

1 brs), 71672220 m), 7.28-7 467 m), 7.57-7 63@RHm), 7841 Hi=7.2Hz), BIB( Hbrg), 940(1 H brs), 1048

mp:248-251°C, NMR & 290-3.08(@3H ), 309-8:21@H,m), 3.88(2H,9), 5O(1H,cdW10.0, 2.4Hz), B20(1H,
{iHbrs)

16

g 237-E38°C, NMR & 287-3 2418 m), 377 (2H 8), 4.93-5.03(1H,m), 532(2H8), 8.20(1H d,J=4.0Hz), 673
(1Hdu=8.0H2), 69001 H W=7 2H), 7.16-722(H m), 7 25-7.48(10H,m), 7577 83(&H,8), 76T(1H O0dk=8.4,7
2H2), 887(1H bre), 0.24(1H ), 103001 Hbrs)

17

P 100-195°C. NMR&; 188(3H,m), 200-3.10@H M), 3.10-3.20BH M), 432(2H,8), 467(1HS), 4.83@H8),
AD4HS), 49901 HA J=B3H2, B21(1H ), 7.212Hd J=8.7H2), 7.24-7 A2(5H,m), 756(2H,0,0=5.8H2), 7.56(
B G, 7,71 (MGl Oh12), BE9( Hirs), 93001 Hbrs), 109201Hg)

18

P 130441°C, NMR & 8.01(3H bve), 316BH brs), 32(2H,5), B0B(IHA=103Hz), 544(2H ), 61(1Hbr
8, 7.10(2H,d J-8.3r2), 7317 47(10H 1), 7.60(2H, A =B3H2), 7.66(1H), B.05(1H,bre), 8.85(1H,2), 960(HD
18, 1078 Hg)

19

(P 140-445°G. NMR & 2.9-3.00{3H,1mi, 3.16(3H brs), 3.95(2H.5), BOB(IH.A.J=104H2), 557(2H,s), 61801
Fbre), 7.102H A =88z, 7297 35(1Hm), 7377488 ), 7557 57(1Hm), 7.61 (2H k8. 8Hz), 2.00(1H,
Dre), 93101 Hd J=1 Brz) S.85(1Hbrs), 10.7801HS)
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Table 2 {(Continuation)

20

P H40-143°C, NMR & 301 3.00(8Hm), 3.16(3H xs), .80(2H,8), 5.06(11,0,J=103z), §47(2H 5), B.15(1
Hbrs), 7.19(EM A, J=B.6042), 7207 33(1Hm), 7387 46(7Hm), 7.61 @HdJ=B8Hz), 7.63(1H.8), 770(1H,8), 9.0
B(1H.bre), 838(1H,8), S.63(1Hrs), 10.78(1H.8)

21

i 141-146°0, NMR 8 256-3.14(3MHm), 3.15(3Hbrs), 3.91 @H.8), 5.04(1H,dJ=10.3Hz), 5.45(2H,5), 622(1
H,brs), 71902H,d, =860z, 7,297 42(8Hm), 7.50(8H,8), 7.58(2H,d.=8.6Hz), 7.65(1Hs), 0.02(1h brs), 9.32(1
Hdul=1.5Ha, 555(1Hbrs), 10.73(1Hs)

mp: 230:235°C. NVIR & 2508.100H7), 8108 25(3H, ), 447 (@H8), 501 (1HOG=100, 2.4+ 2}, 5 A5,
§),621(1Hbre), 7.167.22{4Hm), 7287 5007H), 7.54(2Hd=83Hz), 7.68(R2H 00,58, 1.9Hz), 894( Hb
5),942(1Hr9), 1098(1HS)

TP 200208°C, NMIR &: 260 TOGHITY, B10-8.20@HITY, 441-4ABEHiT, 4 555,050 H ), 54609, 6
21{1H ), 720(@H A8 6rz), 7307 426H M), 750754 m), 770(2H.8), 882(1Hbrs), 93911 Hbrs), 10,
881095(1Hm)

mp: 224-225°C, NMR 8 290:3.08(3Hm), 3.103.223Hm), 404(2H 8), 4.97(1HO=0.1Hz), 54402H 8), 620
(THbrs), 7.2002H,d =81 Hz), 7.30-741@H m), 7492 d =8 8Hz), 7.55(8H,0,0=8.8H2), 8.83(1H brs), 9,161
Hbrs), 10.76(1H.8)

T 222-225°C. NMIR & 260306 ), 3.10-8.20[3H ), 4.43(2H s, 501 (IMdJ=7 6 2), 5A4@Hs), 621
(AHNE), 7,157 23y, 7267 ABEHM), 7.5 (BH 0 =8 8Hz), 7657 72(8H m), BS4(1H brs), 8.41(1H,ors),
1088(1H ). 14720Hbre)

[ mp: 197205, NMR & 280:310@HM), 310:326H ), 444(2Hs), 4.59(1H dJ=8.0riz), 561213, 621

H), 7.1 7(H b8 6H2), 7307 AZEHTY, 7 ABEH 4, J585Hz), 754@H =8 002, 77003, d b8 V),
7727T7EH m), 8801 Hbrs), 0240H brs), 10806 Hs)

mp: 2082145, NMIR & 20081 0@EH M), 3.103228H ), 4.44(2H8), 487(1H,d J071), 5. 62@H ), 620
(1Hbrs). 716 d=8.00H2), 7,007 55010Hm), 7707 94(6Hm), 6.82(1H b, 8.14(1H bre), 107601 M)

P 922G, NV 5: 2,113, 282-8.08BH,m), 3.10-320(3HT), 443(2H,9), 502(1H 00,:=102, 2.4H
2),551(2H8), 622(1H brs), 7147 34T7Hm), 7.36-7 A2(4H,m), 7487, 53(3H ), BIS(IHbm), BAG(IHExs), 10
$401H8), 14,61 (1Hbrs)

TP 204-207°C, NIVIA & 224(3H.8), 2.808.10{3H M), 3.103.50@H ), 443(2H), 5OT(1H =103, 251
2, 5.300H5), 621 0rs), 717724 (2H,m), FAOTA2HM, 747(2H A0 =88, B.4H2), 7 552H 0, =8.3Hz),
8.94(1H,ors), 8401 Hrs), 11.00(1H.8), 14.70(1H,bre)

i 225225°C, NMIR & 2.80-8.07(3Hm), 3.10323(3H ), 4282 8), 497(1HdJ=10.3Hz), 5.68(2Hg), 62
OUHOI=B4H), 7.167.23(4H,m), 7.80-7.46(7H ), 7.53@H d =8.8H2), 8.82(1Hbrs), B.11(1H brs), 10.83(1H
)

Tp: 232-2A5G. NMIR & .90-310(EH), BA0-3.25@HIm), 4.03(2H.5), 4 9801 A ~10.21z), 597 GH8) B.2
OtHbrS), 7,19@H A, J=B.3Hz), 7207 4281, 7.55EH 8 3=8.3H2), 7.67-7.77(2Hrm), BET(AH bre), ©:22(1H,
brs), 1048(1H.8), 14.61(THbrs)

mp: ZI6-235°C, NMRE 290-8.10@H M), 3.10-8.25@Hm), 4.01@H ), 498 Hd =103z, 591 @Hys), 6.
O(HbrS), 7.17-7.4B(11 Hmy, 755EHd J-8.8H2), BES(1H bys), 0.18¢ Hbr), 1047(18)

T 240242°C. NNIF 5 2.90-8.10@Hm), 310-32530,m), 43204, 4 S8R =103, G4, 572 s
) B201H A =3 9z), 7.20{2d, J=B.3Mz), 7.30-7.40(BH.), 751 RH AS-B.842), 782014 J=83Hz, 76701
H=2.0H2), BEBMFLE), A7( Hbxs), 1067(1H)

mp: 22422400, NMR 8 2.90:8073Hm), 3.10-8.20(EH,m), 4.05(24,8), 500 dd =27, 102H2), 721 (2H,
du=8.8H2), 7.20-7.42(5H m), 7.88(2Hd J=8.6H), 883(1M ), 881(1H brs), 9.32(1H xs), 10.62(1H,8)

&

mp: 222-224°C, NMIR & 2893073 m), 3. 12-3.21 (BHm), 3.84(2H8), 4.33(2H,8), 49B(1H &k J=2.4, 102H
2), 7.200H d J=B.3Hz), 7.22-T42(10Hm), 7.58@H d,=8.3H2), 8E7(1H ), 92201 Hixg), 1044(1H.8)

mp: 242-245°C, NWIA & 2113H8), 29830603 m), 308321 (BHm), 3.68(2H.9), 500(1H dd J=2.1, 102H
2, 6.02(1H}brs), 6.95(1H,8), 7.18(2HdJ=8.1Hz), 7287 A2(5H,m), 7 58(2H dJ=8.1Hz), 8 89(1H oxs), 9.30(1H,
brs), 1026(14.8), 12.10(1H8)

37

. 252-256°C, NMR & 2.89GH 8), 281307 BHm), 3,11321 (3Hm), 3.65(2Hs), 4855.0201Hm), 6201
Hbrs), 658(1H8), 7200, 0, =8.8Hz), 7.28:7426H.m), 7573 0, 8.6Hz), 887(1 Hibre), 9 24(1 H brs), 103
g, 1256(1H8)
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33 [ mp:>230°Cldec), NMRE 2.88-3.22(6Hm), 8,732k 8), 3.65(2H ), BO0(IH.dd =20, 10.0Mz), B20(1Hbs)
, 71201 Hg), 7.18(2H.0,=88H2), 7.08-7 42(5Hm), 7.58(H d =8 8z), 83G(AH rg), BOT(1H brs), 9.32(1Hbr
8,104 (1H8), 1280(1Hg)

32 | mp:177-181°C. NMR &260-8.10{Hm), 3.103.25(@H,m), 3.67(2KHs), 5.O0(THJ1=10.0, 2.0Hz), 6.68(1
H,8), BOP(HLI=T.2Hz), 7.10RH A J=8.4Hz), 7.27-7 42(0Hm), 789@HA =8 0z, 8D0(1Hbrg), 8.20(1H bys)
,10.29(1H,8), 10.54(1H g

AQ | mps 237-R43°C. NMR & 2.90-8.06(3H,m), 3.06-3.200H,m), 4.45@2Hs), 501 (1H,ddJ=7.8, 2.0z), 5,70(2H9)
B2 sy, 7.14(EH,d J=8.80z), 7.207 42(H m), 748(2Hd J=8.8Hz), 7542H G =882, 7.77(@H dd =1
44, 2002), 813@H d =84z, B4 bre), 941(1Hxe), 10.95(1Hs)

41 [ mp1i51458°C, NMR&290:3.10@Hm), 310-3200Hm), 876@2H ), 502(1H,0d,0=102, 2.7Hz), 870(1H,
), 7.20(2H,d J=8.8H2), 7.257.406H M), 7.5902H o J=8.8H2), BES(1H brs), 0.21(1H,brs), 9.43(1H xrs), 10.58(1
Hs)

42 | mp:205-008°C. NMR & 290-3.08(GH ), 8.13-3250MH,m),482-4.971H,m), 6 20(1Hjxs), 7.18742(10Hm
), 7.71(EH d b8.8H), 8760 H rs), 89201 H k), 9.85(1H.8)

43 | NMR 8 2.20@H.8), 290-307@Hm), 3.10-3.203H,m), 8.74@H s), 500(1H,dd, J=2.5, 10.3H2), 7 20(2H,4,.5=8.8
Hg), 7287 4206Hm), 7.590H.d J=8.802), 89101 Hibxe), 9.18(1H bre), 9331 Hbrs), 10.58(1H.5)

44 | NMR 8: 1.48(H,9), 288-322(6H,m), 490-4.96(1Hm), 191 H trs), BA00HING), 7.17(RH 4 =88Mz), 7.27-7,
416H,m), 756(2H,dJ=8.8H2), 8.74(1 4 brs), 8001 H.bxs), D831t bxs)

{--45. | NMRE: 1.88-2,12(4Hm), 2,43-2 50({2Hm), 291307(3Hm), 8.1 1-8.2008H m), 876381 (1H,m), 5001 H,dd,J
=25, 1032, 8.20(1Hbrs), 7.19(EH,CJ=8.8H2), 7.27-7.42{8H i), 760(1H d=8.3H2), 890(1 H lxs), 938(1H, | ~ -« ~
tre), 1043(1HS)

46 | NMR5: 2.88-8.24(6H,m), 3.83(2H,3), 4955.04(1H,m), 818(THbrs), 7.16-7.22(2H,m), 7.26-7 A5 BHm), 7.557
B3ERH,m), 7.87(1H8), BOM HdJ=86H2), BT (1H ), 93201 H ), 104201 Hbrs)

47 | MS () L ASBIM+HH, NMR 8: 2.84-3.190Hm), 408@2H 8), 4.87-497 (1M, 5432 8), 6.12(2Hg), 7.20
OH e =832, 7,257 410 TH ), 753(EM 0. =8.8H2), 7.90(1 M8}, 1038(1Hs)

48 1 NMR 5 2.883,1860m), 369(2H,9), 487-4.95(1H,m), 836EHs), 6.15-621(1Hm), 7,182 0 J=83MH2), 7.27
741 (VIHm), 7 54(2H.d =8 31), B.57(1H,S), B.72(1Hrs), 882(1Hbrs), 10.20(1H.8)

49 | NMB 5 2883.07GH,m), 3.11-8.218Hm), 367(2H.9), 4.93-4.99(1Hm), 553(2H.s), 620¢H.d J=3.9Hz), 7.00(
TH8), 7.13(2H,0,Je7.3H2), 7.1 8(2H, 0, J=8.3H2), 7.24-7 A2(8H i), 740(2H 0 =830, BER(IH brs), 8.11(1HD
1s), 10.35(11,5)

50 | NMR & 1.76-187@Hm), 2.18-2262Hm), 2E03.22(8M,m), 4334 47(11Hm), 4.85-8.07C1 Hmy, 7.157.22(2H,

i), 7,277,435 ), 7.547.63(H M), 7747 82(1Hmy), B27(IH deT 2H7), .67 (1H J=4.812), 897 (1Mbrs
), BA7(1H brsy, 10,7401 My

51 | NMR 8 2.90-8.10@H,m), 3.10-3.2003H,7), 4.18(2H,5), 4906(1H A J=8.0rz), 82001 Hbrs), 7.18@H . 8.6Hz),

7.20-7 800120, m), 7840 Hg), 7.97(1H.8), 88301 Mbrs), 91701 Hrs), 10.55(1,6)

82 | NMRE: 1.14(BH,dJ=12.9H), 2.83(1H sep J=12.9Hz), 2803 22(6Hm), 438(2H,9), A97 (1M, k4.1 Hz), .39
ZH?s)hBQO(1 W), 7.07-7 42(10Hm), 7.5284,0,=8.8H2), 7 65700 d,=3 8Hz), BR4{1H rs), 8.17(1Hbxe), 10
TB(1Hs)

83 | NMR & 1.146H 0 J=1280), 2.83(1H sepJ=12.902), 200-:3.22(8H m), 438(2H,9), 4 97(1H gl J=4.1H2), 539(
2H.8), 82001 bra), 7077 A2¢10H M), 752(2H,d =8 8H2), 7.67(2H 0 J=8.9H7), 8.84(1H brs), B.17(1Hbrs), 10
760148

54 | NMR & 2958.02(Hm), 3.15@Hbrs), 444(2H8), B0 (1HddJ=10.3, 25Hz), 5.58(2H,9), 6.21 (1H brg), 7182
H o J=8.6042), 7.27-7 428 m), 751 @M d J=8.6H2), 758-7.80(1Hm), 769 1H A 24H2), 7.72(1H 0 =20Hz
3 77801 H g b=2.0H2), BIB( Hbre), 944(1H,brs), 1081 (1HS)

55 ) NMR&: 294-304@H,m), 3.15{3Hbrs), 3.84{2H,8), 501 (1HdJ=103Hz), 531(RH8), 6.21 (1M d =392, 701

(1H.8), 7A7-7 41012 m), 754EH dJ=B.3Hz), BOA(1Hbrs), 935(1Hbre) 10.55(1Hs)

B8 | NMR G 295-3.05(3H,m), 31503 brs), 444(2H5), BO1(1H,dd, =103, 25Hz), 551 (2H8), 820(1HYxre), 7.19@
Hdu=B8z), 726-742(7Hm), 7.80-754@Hm), 758(1H,dJ=2.0Hz), 7.73(1 M dJ=20Hz), BOS(1H brs), 9.43(
1H ), 10.98(1,.8)
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&7

NMR & 2.92-3.08(H,m), 3,150t bxs), 4.43(2H,8), 507 (1,clu=102, 26-), 5652H 8), 7.20@HdJ=84H),
7.20-7A48(BH ), 7507 83(EM ), 7.70(1H,d,Js2.0Hz), 7.78(1H A, =2 0Hz), 7.85(1H,0tJ=8.0, 2.0Hz), 8.49(1
Hel =80, 89401 Hbrs), 842(1H brs), 10.88(1H.s)

58

Mg 180-152°C, NMF & 2.88-3.07¢H m), 3.08@3Mm), 385(2H 8), BOO(1HddJ=2.8, 100Hz2), 621(1H ), 6,
B =7 8Hz), 6O M J=BOHR), 7.17-7.23(2H,m), 7.28-7.43@ ), 7557 82(2Hm), 782-8.04(3Hm),
BI0(IH,bre), 9311 Hbre), 10.67(1H.brs), 14.07¢1H brs)

NMR & 2.90-3 25{H,m), 495-5.04(0Hm), 520(1H,5), 6.22(1H bxs), B78(1H.9), 71747 24@H ), 7277446
Him), 7877754 m), 880-0.108Hb3, 94501+, 10220 Hbrs)

mp: 214-216°C, NMA 8 286-3.24(6H m), 3.65(2H.8), 4.98(1H,0d =28, 104Hz), 5.18{1H,d, =68z}, 6.28 (
W, dJ=B.8Hz), 7.167.220H m), 7.28- 7456 m), 7.53-7 59(2H 5), 885(1Hbre), 8,18 (1 brs), 10,96(1 1 brg)

61

TR 180182°C. NMR & 0.87BHdy=68Mz), 205-2.15(1Hm), 259-310@H,m), 3.10-320(3Hm), 4.08(2H,
=7 8H2), 441 (@H.8), 501 (1H,dJ=B.8Hz), 8.20(1H brs), 7.21 (2H dJ=8.3H2), 7.287 42(8Hm), 760{H dWJ=
8.8Hz), 7.69(1Hdu=1.9H2), 7.75(1H duJ=2,012)

M 226-E20°C, NMA & 2.87-3 236Hm), 445@H,8), 5.02(1HAd =24, 10.0Hz), 555(2H.9), 821(1irs), 7.

16-7.46(1 - m), 747 58(2H ), 7.86(1H duJ=2.002), 7.71(1H,0,J=2.00z), B85 brs), 9.44(1H ), 10.90(4

Hbrs), 14.82(1Hbxs)

Mp 1 2RAZ5 0. NVR & 290-3.05@H M), 3.05-8 Z5@HM), 446(2H,8), 501(1HdJ=80H2), 5502H), 6.21
(ke 7147 5 THM), 7542 A8 82), 7707 780H M), B Hbre), 2300 Hbrs), 1095(1Hs)

S 205208°C. NMRE, 280-306@H M), 3103821 @H m), 441 (2H ), A6HJJ=83H2), 557 (Hg), 621

{HH,8), 7.06-712(1H,m), 720(EHAJ=B.3H), 7.287 420 Fri, 789@H cd 2.0, B.3H2); BB7(1HS), 926(1H.|. -« . ... ..

9, 1087 (1Hs!

mp: 211-216°C. NMR 5 3.00(3H krs), 3.15(3Hbr8), 44472, 5.05(TH,od k=102, 1.9Hy), 558@H ), 6.22(
THbrs), 7147 22@H ), 7297 320 Hm), 7577 A2[Hm), 7A7-7 BAEHm), 7.85(1 Hg), 78O0 H =1 SH2)
D0R(H Iys) 055(1H ), 1097(1Hs) -

p: 199201°C, NMR & 2.87-3 Z3@H T, 4.45(2H,9), 4,85 5.04(1Hm), 551(2He), 620(1Hre), 7.10743(1
O, 7,497 550Hm), 771 (1M du=2.0rk), 7741 H A 2.002), 8.89(1Hbrs), 930(1H ), 1090(1H e,
47301 Hbrs)

mp: 131.735°C, NMR & 3003 brS), 3.166H D), 44925, 5.04(TH..J=100H2), B56(2H,8), 628(1Hbr
8), 7.20(H 8B 2H), 7237 B4@H M), 7377 42(AH m), 7532H 8 =82, 772(EH.9), 001 (1Hbxs), 954
1Hbrs), 11.00(1H8)

i 217-218°C, NMRE 290-3.05(3Hm), 3.05-3.2003Hrm), 446(2,8), 500(1H du=8.0H2), 5.47(2H8), 6,21
(tH,ors), 7.20(M 4, 3=8.0Hz), 7257 BO(H ), 7.807 80@Hm), 7700 HdJ=1.0Hz), 771 (1H G J=2.0Hz), 89
1(1Hbrs), 9.33(1Hre), 1083(1H.8)

P 2132170, NMR & 2903.056H ), 8058200 m), 4.42(2H,8), B02(1HddJ=102, 2.4Hz), 5.62(2H,
8), B.21(1Hrs), 72008, k8.30k), 7207 4RGH M), 7492H 0, -83H2), 7.51-7.80(1 Hm), 7.687.73(Hm),
BE5(1Hve), DA20H ) 1089(1Hg)

70

mp:Z1221F°C. NMRE: 287-3236Hm), 44729, 5O2(H .l =24, 100H2), 5.53@Hs), 621 (1H ), 7
BT 20H ), 7287 34(1Hm), 7367 A3GH M), 7 487 S5EH M), 7577 67{H ), T07.74(2H m), B95(
1Hbrs), 043 HErs), 1095(1H bre), 1485(1Hbre)

7

P 200R13°C, NMRS 2.905.063M,), 3.06-3 2081, 447 (21,5, 488501 (1H,m), 549@H,8), 621(1
H,ors), 7212HAS=B3M2), 7.287 34(1H M), 7367 44EHTY), 7.55@H B 8Mz), 7.74 (1H,d,d=1.0H2), 7.24(
1H e J=19Hz), 891 (1H ), 934(1HE), 1097(THs)

72

mp: 190165°C, NMR S 2.80-3.08(3H,m), 3.10<3.21(3H,m), 438(2H,8), 4.99(1HtkdJ=2.6, 10.2H2), 5.69(@H,
8), 6.20(3H,8), 7,21 M =B 8H), 7.287.42(3H,m), 748(2H.dJ=8.3H2), 77001 M elds1 8Hz), 7.77(1H8), 8.88
(1H.9),927(1Hs), 10.84(1H8)

Mp: 22047, NMRS: 250-320(5-m), 4.47(2H,5), 5.02(1Hdds24, 10.0Hz), 44(EH,9), 821 (1Hbrs), 7
AD7.5300H M, 7267 SA(TH M), 7.067 445 ), 7507 58(2H,m), 7.86-773@Hm, 7,787 81 (1H,rm), 8.96(
) 9.4401H s, 1096(1 HINs), 147901 Hbrs)

SAWAI EX. 1015
Page 70 of 1092

PTO_00000071



69
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TA | p: 1B G, NVIR S, 2672 76([4Hm), 2782 86(RH M), 4.0002HS), 486(1H,0d,J=83, 5.9HE), 539CH )
| BAR(HXS), 67N J=0.02), 678(1 H8), 7.08(2H 0, J=B8Hz), 7217 25(1 Hm), 727734 4w, 74677,
500 Hm), 782(H.0J=82M2), 7.56(1Hs), 7,580 He), 8.3201Hs), 1082(1H.g)

75 | mp: 21021570, NVIRE 2.91306@Hm), 3153H ), 4.43(HS), 50101 H =103, 2647, 5.5312H,5, 6
21(4Hbrs), 7.18@H . =83Hz), 7,807 320 Hym), 7,877 42(4Hm), 7 ABEH8I=B.5HE), 7.49(2Hd J-8.3Hz),
77401H 0 =200, 7750 H 0 =2 0H2), 779(0H 0, J=B.2Hz), BS4(1Hs), 9.39(1H brs), 1083(1Hs)

76 | mp: 162AGEC, NMRE: 283-B.CE@HTY, 8 14EHINE), 447(2H.s) B06(H A =108, 25Hz), 562(1Hbr,
BE00HS), 7120 0B Hz), 7307 37(THmM), 7.307 43(BH M), 7.612H A8 8HE, 7890 1H L7 BHz), 7
B I=1.02), 7 557 86(2H), 7S7(1H G JsB.8H2), BAAH B 3Hz), BOO(Hbrs), 9 52(TH brs), 108
A1)

77| NMRS 2642748 m), 2772 82(0H ], BSEH.S), 48301 Hdd b7, 4.4Hz), 5.33(2H,8), 6,600 0,6
Ha), 714(Hd,J=8.8Hz), 72072401 Him), 7.287 35Hm, 7430 H 7.5z, 7477 52(3Hm), 1027(1Hs
)

78 | NMR & 263-272(64Hm), 275-2.81@2Hm), 3782 g), 4.82(1H0d =78, 44Hz), 530(1Hbxs), 533(2Hs), 68
(1M A= OH), 691{1H,AdJ=8.8 BSHz), 7.06(1 Hde1 0Hz), 7.12RH I J=8.8Hz), 7.197.24(2H ), 7267,
83T, 748(2H0,=B.3Hz), 7.49( Hekd J=B.3, 25HE), BIR(1H ), 1021(1Hg)

78 | NMR S 285-3.080Hm), 8.10:3 220Hm), 440@H,8), 4.97(1H,d,5=8.3H2), 5.56(2H,s), 620(118), 7.196H,
J=58Hz), 7 24(1H 0 J=2.8Hz), 7.30-7.60@H,m), 7 84(1H dJ=2.0Hz), T72(1H8), 8B83(1Hg), 8.14(1H8), 10.71
. 1 (iHg)

8) | NMRE 200-308(3Hm), 310-3.22(3Hm), 44421 ), 5.02(1HdJ=B8Hz), 5E9(Hs), 621(1H8), 7200M4,] .. . _.
B0, 7.24-74207Hm), 7, 50(2H dJ=88Hz), 7, 72(EH,d.J+6.8Hz), 884(1M.8) 9.42(1H.8), 10.93(1H8)

81 | NMR & 287-3286Hm), 3850H,2), 430(2H,2), 494501 (1Hym), 555(2H,5), 6.1 7-822(1HBA, 7147231,
M, 7.26-7.50(,m), 7.57-7 84@Hm), 787-7 83 m), 883(1H.brs), B10(TH ), 1068(1Hxe), 14.86(1Hb
1)

82 | NMRE 1.30-1.64(6Hm), 288-3.22(8H m), 3458.85(2H,m), 4.39@H,8), 4.97(1HtlJ=0.8Mz), 550(2H5), 621(
1H,8), 720(2HdJ-88Hz), 7307 4200H m), 7.51 (2H,0,=8.7Ha, 7.7 (2H,0J=7 8MHz), 881 (1Hs), 8.14(1H3),
1077(1Hs)

83 | mpr2R0-R3°0, NMR S 2.80-3.00@Hm), 3108 18(3H.rm), B00H0,J=28, 10.1H2), 5.0302H ), 627 (1H 1
A=R20HE), 7200 0, =8.8Hz), 7.28-74R6Hm), T AB(1H G =2.4Hz), 7.58(2H dJ=8.8Hz), 7,77 M d 2.0z
), BI1(3H,), 952(1H), 1053(1Hs)

84 | rop:207:240°C, NMR & 290-3.08(3Hm), 3.10-8.22(8H,m), A98(1H.dd J=2.0, 10.0Hz), 5.15(H ), 7.21 (BH,
d, B0, 7,287 A20Hm), 76580 dJ=BAH), BO3(1H.s), 861(1HE), B82(1H.E), S09(1H.8), 1057(1H 5
mp: 244-248°C, NMR & 200-3.08(EH,m), 3.10320@H,m), 5.00(1H,d,J=7 8Hz), 520(2H.9), 620(1Hs), 720
<7EO0 1), 7.50@H dJe7.2Hz), 894(3H8), 9.36(1H,5), 10.95(1Hs), 12.92(1H,5)

86 | mpr223224°C, NMIR 8 2.863.22(81H,m), 349(2H8), 48380301 Hm), 6200 Hd =4 0Hz), 7.157.430H,m
), 735 622 m), 7760 Hidb =1 .6, 80, B45853(1Hm), 8088.50Hbr), 10.35(1H brs)

87 | mpi236ansC, NMRAS2853.23(Hm), 372(2H3), 4.91-8.02(1Hm), 6.20(1H 4 =4 0H2), 7.15-7.22(2Hm
) 7277 A5 m), 753 T 82(2Hm), 7737820 Hm), BA0-860EM,m), 8.84(1Hbrs), 8.16(1H trg), 1035105
Ok

88 | rrp:105108°C, NVR & 286-3.22(6Hm), 373(2,9), 4.53-6.04(1Hm), B15-E2B(1H,00, 7147 22(2Hm), 7
BT ATHM), 7547 63(2H ), 847-8,53(2H.m), 807 @ brs), 1050(11H brs)

89 | mpr02-204°G, NMR & 271-2.81(2Hm), 2.868-3.24(81,m), 349(H,8), 4.83-506( Hm), 62001 Hrd, J=5.2
H2), 7187 20(3H,m), 7267 A4@Hm), 7 52 7.80@H m), 7.89(1H =18, 7.6Hz), 845851 (THm), 907@H,
brs), 1007 (1 H brs)

80 | p:220227°C, NMR & 280-8.20BHm), 4.31(2H8), 4.42@H=8.0Hz), 5001 0u:1.0Hz), 621(1H ),
720074001 2Hm), 7.59(2H 0, J=8.802), 7.65@2H dd, =129, 0.9z}, 891(1H brs), 9.34(1H.brg), 1098(1H.9)

91 | rmpi1EE165°C, NVIR 8 251-2.78(Hm), 398(2H 8), 4.58(1HtJ=5.2Hz), 520(1H brs), 7.13-7.32(0Hm), 7.5
O-7.53(4K,m), 103301 Hs), 1237 (1H brs)

92 | mpi216217°C, NMR S 231(3Hs), 2863246 m), 3.89(@H 8), 4.92:5,07(1H,m), 820(1Hd =4 0k2), 7.12
7223 ), 7287 46(5Hm), 7.50-7 8424 m), 830(1H =4 Ak), BB0-0.50@H En), 10.32(1H )

B
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Table 2 (Cohtinuatlon)

a3

Tp OB ZAE . NMF5: 286 324(BHm), 895(2H,9), 491601 (Hm), 5442H s), 819(1H 0 b= 44, 7.16
7 20BHTY, 7277 A3EF), 7527 B2(2H ), BEOE.69@Hm), B3RS, 21201HDrs), 1041 (1Hors)

MR & 280031 0@Hm, 3108 203H m), 438(2H,3), 4980 HLJ=10.4Hz), 544(2H,3), 6200 d =32, 7
20(H0,J=B.4H), 7307 4511y, 7 53(E2H.A =881, 7.642Hs), 885(1HbS), 8.21(1H ), 107901 Hs)

NMR & 231(3M.8), 2883.170Hm), 3.78(2H s), 498(1H ct, 3.2, 10.4H7), 7.10-7.41(12Hm), 1032(1H8)

NVIE 5 227 (3H 8), 2880, L), 79029, 4990 H.t =36, 10.002), 7.17-7.8902H:m), 1031 AHs)

NMRA & 24413 s), 278-3.208H ), 3.80{H,g), 4.97(IH,dt =32, 10412, 7.12-7.66(12Hm), 108301 Hs)

NVIR & 1.06(3H.0,J=64H2), 2.50-2.65(2H;m), 280-8.15(3H,m), 383(2Hg), 4.80-4.84(1Hm), 7.10-7.18(2Hm)
7237 4571, 7527 SORHNY, 7.7 1-7 800 M), 841852011 m), 1025(1 Hixs)

Mp-20B20F°C, NV & 1.13(H d=642), 255 264(1H,m), 3.00-350(H ), 8.84(2H), 4. 82-5.02(THm
1, 8200 H k-4 M), 7937 202H ), 7247 ABTH ), 7547 B0, 7737 80(1Hmy, 51 (tHfre), 86
7(tHbrel, 8.1301Hbs), 1081 (1HbS)

NVIR & 1.08GH0,=64H2), 2502 68(1Hm), 2573 50(AHm), 378(2H), 4774 92(1Hm), 525(2Hs), 688(
1H8), 7107 55015 m), 1039(1H brs)

101

mp: 194-196°C, NMR 3: 2.88-0.25(6H,m), 389(2H,5), 520-8.26(1Hm), 880(1HS), 7.17-7.48(7H,m), 7.54-7,
BO(HM), 7817 88(1Hm), 854(1H d=a.002), BE2(1H.2), 9.16(1H.9), 10.35(1H,9)

mp:214215°C, NMA & 2883, 25(BH.m), 3.85(2H8), 4. 96-5.02(1H,m), B3I =3 8Hz), 7,127 31 {Brm
). 7,397 48(EH ), 75802 d J=8.3H), 7.74-7 B0(1Hm), BE0(1H,8), 8B2(1H.8), 901(1H ), 10.30(1H,5)

pi ZE3225°C, NMA S 2858083 m), 310-3.208H m), 3.84(2Hs), 4.94-5.01(1Hm), 624(1H 0 J=4 Oz

), 7467 30BH T, 7867 ABEH M), 758EH A d=5.8H2), 7.76(1H chJ=1 67.6HR BE0IH A J=8.8H2), 88301 |

Ha), 90801 H.9), 1031(1He)

104

mpi208210°C, NMR & 285-3.24(8H,m), 399(2H 5), 4.90-8.01 (1Hm), 820{1H,dJ=8.6Hz2), 7.15-7.24Hm
), 7287 44 ro), 7.53-7.62(2+ ), 850030 rm), 10.33(1 Hbre)

105

mp: 284-285°C. NMR 5 2943 256H m), 4.07(2H.8), 4. 9050201 Hm), 820(1Hduk=A.002), 7,167 23@Hm
§) 7277 A4BH M), 7,537 85(4t,m), 7.7-7.78(1Hm), 7.94-8.0002Hm), 833(1H dJ=8.0Hz), 850925 (2Hm),
104801 H brs)

106

Tp: 22122 . VIR B: B.50-8 2501, 38525 4.52-5.06(1Hm, 6.35(1 .0, =8.6HR), 7.14-7 232
) 723731 (1 Hmi, 7357 BOBHI, 7.54-7.64@H M), 7.76(1H =16, 7 B-42), BAGBE(tHmM), BEOSA0ER
b, 10.96(1Hbrs)

107

mp204-205°C, NMA & 2.83-3.28(8Hm), 3.85(2H.5), 5.025,14(1Hm), 6.37{1H dJ=4.0H2), 714732031 m
)y PBE7 ABERI MY, VBT BARH MY, T.T0-T.86(2H m), BAG-B.56(H,m), B57-8.85(1H,m), 9.13(2k brs), 10.37(
1Hibrs)

108

NVIFL5: 263267, m), 2732 78(@H.m), 4,072 8), 48001 H L I=74, A8-), 524(1Hbre), 557(EHE), 712
TEBTRT), 7,277 31 AH M), 7.3 BH B3, 7452, J=8.3H), 780761 (1 Hm), 831 (1HS), 1031 0H
8

109

NMR & 226(3H,5), 240{3H 5}, 2903, 17(6,m), 3. 75(2H.5), 4.99(1H,dJ=3.2, 6.8Hz), 697-7.80(11Hm), 103
(1)

110

P 183184°C. NMB 31,85 206(2Hm), 2582 85@2Hm), 28500303 m), 3. 06316(1Hm), 3862+, 4
S D5H), 6151 H ), 2.10-7.18RH M), 7.22:7.43 (THw, 7.507.80@Hm), 775( H ot 8, 7 2Hz
, 8458531 e, 891 (2Hbre), 10290 Hbre)

11

1 225 226°C. NMR 8 302-3. 1401 Hm), 3.183.488Hm), 384{2H.8), 4.22-4.352Hm), 495 5,08(10y), 6
21(1H 0, =0.602), 6906 97EHM), 7237 44(7Hr0), 7537 62HM), T76(1H cJ=1.5, 7.2Hz), BASB 541
), BROQA0RMH ), 10.20(1Hbrs)

M2

MRS 127 (BH45), 2853 23@H), 3EBH8), 4905000 Him), 6,21 (TMKxS), 711719, 7 2675007
Fim), 7,837, €200H ), 77879001 Him), B.45-8.60(EHm), 900-0.10(1H 1), 10.85(1 Hibrs)

113

mp: 132133°C, NMR & 200310@Hm), 313-8.23(3H,m), 49601+ dd, =25, 102Hz), 7.06-7.11 (1Hm), 7.
21EH A J=8.71z), 7.30-7 428 m), 7477 53EHm), 7.81-7. 8701 Him), 829(1H,d.J=4.8Hz), 878(1H.9), B.LO(

1Hg), 988(1H.8), 1051 (1H.)
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Table 3
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The wcompounds shown in Tables 4 and 5 together with
chedical structural formulae can be easily manufactured by
almost the same method as mentioned in the above Examples ox
Manufacturing Methods or by the method to which some
modifications. known to the persons skilled in the art are
applied. Incidentally, in some cases, there are tautomeric,
geometrlc. or optical isomers for the compounds mentioned in
Tables 4 and 5, and the compounds of the present invention cover
éamh of the 1561&1@& isomers of the above-mentioned ones oy

a mixture thereof.

L rable 4 V T/]\ﬁ XO

SENORE T
! X ) X
1 2 3
I = I />‘““"”NH
“ p NH, cH, N
( TCH, N
4 o F 5 6
SN C
o= N m’% BN
\y’”s\_. | |
o AL N, “GH; N7 UNH, cH; N
CH
7 MJCI/\J 8 S 2] H:Nj/\“
| C J
“GH; "N N, “cH; N’/Locm,, SeH, NP
16 1 2
N, . NH,
- N
RN ,“ 2 GH, i
~ I z N ~
CH] N : \LJ
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Table 5

No, RP.a N‘”X No R?,a \X@
CH
13 H ”\/\“\N 14 H N
~of N N"N—cn,
2 N
F
15 - 16 -
H N\ SrCHy H N\ N N,
e g Nk _ L . N
'\CH,‘, v \ - JCH, \wn@~
M_/*“F F
N — P
CH, 728\ CH, N\ 2
gy F S
19 H 2 H NH,
l&‘ﬂﬂzoﬂ N‘ N
“ed, N ~ CH)“W
M\ F 2 \”"QF
21 @] 22 e} N~
A\
W />'""NH2 \KCH'JL;?
\NCHZ 2 LQ‘
Ci
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Claims

L. Anamide derivative represented by the following general

formula (I):

s LN A.@ 0 0
2 Mo
R“E;j/ R”?(F'Qw = “ﬁ”l‘x

(in the formula, each of the symbols means as follows:
ring B: a heteroaryl group which may be substituted and
may be fusad with a benzene ring;
X: . a bond, lower alkylene or alkenylene which may be

substituted with hydroxy or a lower alkyl group, carbonyl, or

a group represented by -NH~ (when X is a lower alkylene group
which may be substituted with a lower alkvl group, the hydrogen
atoms bonded to the carbon atom constituting the ring B may
form & lower alkylene group together with the lower alkyl group
s0 that a ring is formed);

A: lower alkylene or a group represented by -lower
alkylene~0=;

R™, R™: they may be the same or different and each is a
hydrogen atom or a lower alkyl group;

R*: a hydrogen atom or a halogen atom; and
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Z: a nitrcgen atom or a group represented by =CH-)
or a salt thereof.
2. The amide derivative or the salt thereof according to
dlaim " 1, wherein A is methylene, ethylene, or a group
represented by ~CH,0-.
3 The amide derivative or the salt thereof according to
claim 2, wherein the ring B is a heteroaryl group which may
be substituted with a substituent selected from a halogen atom,
M¥QW?f alkyl, léwer alkenyl, lower alkynyl, hydroxy, sulfanyl,
halogeno lower alk;i:mié@égﬁéik§l;64; ib&é%”élk§llémtmlbwefu
alkyl~0~C0O«, carboxy, sulfonyl, sulfinyl, lower alkyl-so-,
lowe¥ - alkyl=-S0;~, - lower alkyl-CO-, lower alkyl-CO-0-~,
caxrbamoyl, lower alkyl-NH-CO-, di-lower alkyl-N-CO-, nitro,
ayano,  anine, lower alkyl-NH-, di-lower alkyl-N-, aryl-lower

alkyl, halogeno. aryl-lower alkyl, guanidino, lower alkyl-~

CO-NH, and lower alkyl-SQ,-NH-.

4. The amide derivative or the salt thereof according to
claim 3, wherein R®, R™ and R™ are each a hydrogen atom, and
Z is =CH-.

5. An amide derivative represented by the following general

formula (Ia):

SAWAI EX. 1015
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OH H
N x (la)
, @]
| ]
[::i],/L\M/ MW/WNW::;;L\ﬁfﬁ\xﬁzzgzg}“ﬂ

(in the formula, sach of the symbols means as follows:
ring Bi a hetervaryl group;
¥: a bond or a lower alkylene group

R:-a hydrogen atom, a halogen atom, a lower alkyl group,

aminmgrwup,anaxyllowaxalkylgraup,ofa&hgiog@ﬁbérﬁiLiGWQf‘M
alkyl group)

or a salt therecf.

6., (RYy=d ' wf2m[ (2=Aydroxy-2-phenylethyl)aninolethyl j«2~

& pyridinecarboxyanilide, (R)~2-[l-(4~chlorobenzyl)-1H~imid-
azoLlw2ayllwd ' wf 2. (2~hydroxy-2-phenylethyl)aminojethyl -
acetanilide,  (R)~2<{1-(3,4~dichlorobenzyl)-lH~tetrazol-5-"
ylled [ 2=] {2~hydroxy~2-phenylethyl)aninoJethyl lacet~
anilide, (R)~2~(2~aminothiazol-4-yl)-4'~[2-(2-hydroxy=2=~
phenylethyl)amnino jethyl Jacetanilide, (R)~2~(2=benzyl-1H~
1,2,4-triazol~3-yl)=d' ~[2~[ (2~hydroxy~2~phenylethyl)-
aminolethyljacetanilide, (R)=2=({2«aminopyridin~6«ylL}~4 '~
[2-[(2-hydroxy~2-phenylethyl)aminojethyl Jacetanilide, (R)~
4'-{2~[ ({2~hydroxy-2-phenylethyl)aminolethyl]-2-(2~pyrid~
yljacetanilide, (R)~4'=[2-](2-hydroxy-2~phenylethyl)~

aminolethyl]-2~(2~pyrazinyl)acetanilide, (Ry=4' =[2=] (2~

SAWAI EX. 1015
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hydroxy-2-phenylethyl)yamine jethyl ]2~ (2~pyrimidinyl )«
acetanilide, and salts thereof.

7. A pharmaceutical agent comprising the amide derivative
or the salt thereof according to claims 1 through 6.

8. A therépeutic agent for diabetes mellitus comprising the
amide derivative or the salt thereof according te claims 1

through 6 as an effective ingredient.

SAWAI EX. 1015
Page 79 of 1092  PpTo_ooooooso



18

Abstract

OM H
R N A Q
2
S ROt
7 R R I‘I\“ll X

Amide derivatives represented by general formula (I) ox
ﬁalts thereaf whercsln ear*h ﬁsymbol has the foll ow:mg mcaanlng.
ring B: an opticnally substituted heteroaryl opt:l.onally Iuspd -
with a benzene ring; X: a bond, lower alkylene or lower
alkenylene optionally substituted by hydroxy or lower alkyl,
carbonyl, or a group represented by -NH- (when X is lower

alkylene coptionally substituted by lower alkyl which may be

bonded to the hydrogen atom bonded to a constituent carbon atom

of ring B to form lower alkylene to thereby form a ring); A:
a lower alkylene or a group represented by ~(lower
alkylene)-0-; R and R™: the same or different and each hydrogen
or lower alkyl; R’: hydrogen or halogeno; and Z: nitrogen or
a group represented by =CH-. The compounds are useful as a
diabetes remedy which not only functions to both accelerate
the secretion of insulin and enhance insulin sensitivity but
has an antiobestic action and an antihyperlipemic action based

on its selective stimulative actlon on a B, receptoz.
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Declaration and Power of Attorney for Patent Application
Japanese Language Declaration

Fhib. FRICES FES L ARERE LT, MTOX
BUEETD

B0 {EFF . BEOWER CEE &, TRICRECRWTE
BLiksENTHY,

HHROBECEL. BROBECRRL LRFEROIE
HEOFRD, B LTHE—ORARTSH 3 (—ADRSR
OHHFTRCBRWE L TVBES) 2, HL CREROD,
BRI LCHRORBETS 5 (MHROREF TRICDHE
FhTuvaEeE) LEL.

As a below named inventor, { hereby deglare that:

My residence, post office address and citizenship are as
stated below next 10 my name.

| believe 1 am the original, first and sole nventor (it only one
name is listed below) or an original, first and joint inventor (it
plural names are listed below) of the subject matter which is
cleimed and for which a patent is sought on the Invention entitfed.

AMIDE DERIVATIVES OR SALTS THEREQF

73 M’%i@% 21140 25

OIS E
(YT BHEERT)

O zrwstds,

) 19988 108 15 Bz ETEE
£ PCT/IPAB/0A67] Y B LTRE L.
BICHIEL .

(FHT284)

Fd, BEIROV & SRIE S0 & VHIE U R ERER
FORNBERML, ERLLZ EERET S,

Fhld, MIBHREMBITHE | B 56 (a) HIC BV,
FHOFECHBEORRERRINEBBLERTICLE
B do

the specilication of which

{chack one)

[ s attached hereto.

wasfledon  October 15, 1998 ¢ as

Application Serial No.  PCT/JP98/04671

and was amended on

(if applicable)

| hereby state that | have reviewsd and understand the
contents of the above identified specification, as amended
by any amendment refarred to above,

| acknowledge the duty to discloss information which is
material to the examination of this application in accordance
with Title 37, Code of Federal Regulations, §1.86(a).

Page 1 0f3
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Japanese Language Declaration

ik, SRERABIGHBNGRICD LI TFEOVDY
5 SRR HIBE % 7 (G S5RE R HE IR O A B SRR 2 %
FEL, &5 EERORRICH b D HRHOH B E M oW
FHEE TR 45 5B RIS & L U RPBHEHEE
LIFCHEY S ¢

Prior foreign applications

1 hereby elaim foreign prority benefits under Title 85, United
States Cade, §119 of any foreign application(s) for patent or
inventor's certificate listed below and have also identified
below any foreign application for patent or inventor's
certificate having a filing date befors that of the application
on which priority is claimed:

DYoL EH Prority clalmed
ROABLR b lok ]
Pat. Hei-9-285778 Japan 17, October, 1997 .~ 0
{(Mumber) {Country) (Day / Month / Year Filed) Yes No
(2 (E#) (HEDOR/B/E) Hh B
Q Q
(Number) (Country) (Day / Month / Year Filed) Yes No
(#5) (B8 GRED A/ BIE) Bt il
a a
(Number) {Country) ({Day / Month / Year Filad) Yos No
(&S (=45) (tHERM /A 74R) . &4 L

Al SREEMESSHE120RIC L LS CTROSR
EE R EEO FI2E & I L. REE OMR o WIS IR
OB RIENE BB A1 125 BIE (3 RO MR ¢
SEOAREHBICHRE ATV VRECE WT, FOH
BOBER THOBABERE 2 tercTHBHERD
MEARS W AEHRNBRASITHE 18 E56R (a)H
CHBOFEOMBEMRTARBERYETI LS
DE

| hereby claim the benefit under Title 35, United States Code,
§120 of any United Stales application(s} listed below and,
insofar as the subject matter of each of the claims of this
application is not disclosed in the prior United States
application in the manner provided by the first paragraph of
Title 85, United States Code, §112, | acknowledge the duty to
disclose materal information as defined in Title 37, Code of
Faderal Regulations, §1.56(a) which otcurred between the
filing date of tha prior application and the national or PCT
international fillng date of this application:

(Application Serial No.) (Filing Date) (HR) (Status)

(HEEE%) (HERE) (PR s, RRR, MEEER)  (Patented, pending, abandoned)
{Application Serial No.) (Filing Date} (HiR) (Status)

() (HEER) (38PN & . TRER, HEES)  (Patented, pending, abandoned)

ik, 22 EHE OB B & VT o AR AT
ATHETHY, BEROFTHMBRCETS L@
DTF-ABRENEETHS LEL. S5 CHBLEBEO
BOASETT - 28R, AR BEABISHFI00HRE LY,
b U< BBECREsh s, ¥LEIh OMIH
HEh ELPPE5RBICLSBABOBRVFEEIV LR
Bl TS h 2BHOFMMEL BT S5
TEERMUT. MENERAEFa AL EEET S,

1 hergby declare that all statements made herein of my own
knowlodge are true and that all statements made on
information and belisf are believed 1o be trus; and further
that these stalements were made with the knowledge that
willful false statements and the like so made are punishable
by fine or imprisonment, or both, under Section 1001 of Title
18 of the United States Code and that such willful false
statements may jeopardize the validity of the application, or
any patent issued theraon,

Page 2 of 3
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Japanese Language Declaration

FER L. TRERMAELL T, MTORELRUR
BA RRBTOVThLED LBEL FEOFGHE S
BITT 3 T LW RN 3 - TI0F A RES TR
FFEHLTH 3 L e BETS, (REARSE CREEE
EHROLE)

POWER OF ATTORNEY: As a named inventor, | hereby
appoint the following attomay(s) and/or agent(s) to prosecute
this application and transact all business In the Patent and
Trademark Office connected therewith. (st agent's name(s)
and ragistration nuenber(s))

FINNEGAN, HENDERSON, FARABOW, GABRETT & DUNNER, Reg. No, 22540, Dougles B. Henderson, Beg, No. 20,291; Ford F. Farabow, Jr., Fleg. Mo,
Heq. No, 22,593,

L 20,830; Arthur 8. Garrett, Rleg, No, 203381 D
20,645, Jerry D. Voight, Reg. No, 23.020; Laurence R. Hetter, R
Albent J. Santorelli,

s Robert D, bajetsky, |
Charles &, Lipsey,

; Richard L. Stroup,

onakd B Dunner, mem,m; Brian G, Brunsvold,

Tipton D, Jennings, IV, Rag. No.

: Kennath E. Payne, Bleq, No,23,008; Herbert H. Mintz, Reg, No, 26,601 C.

Michaet C. Eimer, Req, Ng, 25,867; Richard H. Smith, Reg. No. 20,609 Stephen 1.
Han. Mo, 275

Tlany O'hwfke»rpguwﬁ.m fgg, No, 22,610;
Patarson, Fi 0, 26,325, John M. Romary, Reg, No. 268,331; Bruce C. Zutter, B
o 2008 e o B Fisg. No. 25,87

ennis P. O'Rellay, J32, Alen M. Sokal, Rag,

; David W. Hill, Beg, Mo, 28,220; Thomas L. Itving, Reg, No. 28,610

3 Reg. No, 28,428;
v Thomas W. Winfand, Bep. No, 87,605 Basil J. Lewris, Reg. No. 28,818; Martin 1. Buchs, Reg, No. 28,508; E. Robert

weVaches, Reg. No. 30,120: Barry W, Graham, Rag. No. 28.024; Susan Habarman Griffen, Reg. No, $0,807; Richard B, Racine, Beg.-ho-30415; Thomas H.

Jenkins, Rag. N0, 30,887, Robert E, Converse, Jr.,
Paul,

% Clalr X, Mullers, Jr., Heg, N0, 20,348 Christopher P Folay..aaa..ﬂmm John G,
Aeg. N 20.413; Boger U, Taylor, Heg No. 28.092; David M. Kelly, Rag, No. 30883; Kenneth J, Meyers,

;. Carol P, Einaudi, Rag, No.

. Baga0; Walter Y. Boyd, Jr., Reg. No 3 ; Staven M. Anzalong, Beg, N, 32,008 Jean B, Fordis, Reg, No, 32.584. Barbara €, MeCurdy, W_gg

ames K. Hammond, & ichard V, Burgujlan, |

Michael Jakes, Beg, No, 32824; Thomas W. Banks, R

Hag, No. 2174404
Paul Barker, Reg. No. 38,013: Bryan Co Diner, Reg, No. 32,408; Christopher P isaac, Reg. No, 32,616; Andrew G, Soau, Bag, No. 33457; Dirk D, Thomas.

Fiog,No. 32600

BRI ©

Send Correspondence to:

EINNEGAN, HENDERSON, FARABOW, GARRETT & DUNNER, L.L.P.
13800 1 STREET, N.W,

WASHINGTON, D.C. 20005-3315

HREEEHE . (BHRRUEHESES)

Direct Telephone Calls to: (nams and talephone number)

ARTHUR.S. GARRETT
202-408-4091

4 [e—orreg-oRnEoRs

Rl &

Full rarie of sole or Bt inventor

Tatsuya MARUYAMA

MRARNEL Bt
1414 % 11 A lela

Inventor's signature Date

hod Lo
BiETIes~ 1870
PERAA G b Ea sl WA EERKE R

Residence ¢/o Yamanouehi Pharmaceutical Co.,
Ltd., 21, Miyukigaoka, Tsukuba-shi,

i sz.

ciizeestip TBARAKT 305-8585 JAPAN W22
JAPAN

HEARRK TreS- ¥CIF

Post Ofice Address o /o Yamanouchi Pharmaceutical

WEm ok o W Fe g ol L YT AR [co., Ltd,, 21, Miyukigaoka, Tsukuba-shi
TBARAKT 305~8585 JAPAN
F_OAMBEEORE METIRY) ~ Full name of sacond jolnt inventor, if any
g5 & ﬁé{' s Takayuli SUZUKT
BN R AE OB Ly 2] d Second inventor's signature Date
o P (9915 11708

LR FID b BIES

GBS » o h P e 21 A ERE ke

fesidence C/ 0 Yamanouchi th:maceutmal Co.,
Ltd., 21, M1yuklgﬂoka,
DAL

TLATE T GRE__TATy

=B

23585

FRARAKT DEERENT R

Citizenshig
JAPAN

BHOsE 000088
B B T » i repek 2 NI DA

Post Office Address ¢ /0 Yamanouchi Phavmaceutical
Co., Ltd., 21, Miyukigaoka, Tsukuba-shi,

IBARAKT 305-8585 JAPAN

(BB & 42 2 R RASROH RIFEIECH L T0 MR 153
RUBEERHFT S I L)

.

(Supply similar information and signature for third and
sulisaquent joint Inventors,)
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CONCERNING A FILING UNDHER 48 U.8.C. 371 N | () e
International Application. No. | International Piling Date |Priority Date Claimed”
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/ 35 U.S.C. 371 :
3. [1 This express request to begin national exawmination procedures (35 U.S.C. 37L(f))

at any time rather than delay examination until the expiration of the applicable
time limit set in 3% U.8.C., 371(b) and PCT Articles 22 and 38(1)

4mé [x] A proper Demand for International Preliminary Examination was wade by the 19%th
month from the earliest claimed priority date.

i X copy o e International Application as file 1{e
mm A £ the Int ional Applicati | filed (35 U.8.C. 371(c) {2))
i a., is transmitted herewi rnqumre only if not transmitte the
[ t tted h th { 'd only if Lt tted by th
i International Bureau).
= b [X]  has been transmitted by the Intdrnational Bureau.
Tyl . [ 1 .is not required, as the application was filed in the United States
i Receiving Office (RO/US) .
GQ X1 A translation of the Intermational Application into English {35 U.8.C. 371(c){2)).

7o [X] Amendments to the claims of the International Application under PCYT Article 19
ﬂu (35 U.8.C. 371(e) (3)).
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fé International Bureau) .
o b. ['] . have been transmitted by the International Bureau.
;ﬁ [e [ ] have not been made; haowevar, the time limit for making such
Ed amendments has NOT expired.
d. [X] have not been made and will not be mada.
8. [1 A translation of the amendments to the claims under PCT Artcicle 19
(35 U.B.C. 371(c) (3)).
9. X3 An cath or declaration of the inventor(s) (35 U.$.¢C. 371(w) (4)).
0. [ ] A translation of the annexes to the International Preliminary Examination Report

undexr PCT Article 346 (35 U.8.C. 373{c¢)(5)).
Items 11. to 16. below concern other document(s) or information included:
L. ] An Information Digclosure Statement under 37 CFR 1.97 and 1.98.

12, (X An assignment document for recording. A separate cover sheet in compliance with
37 CFR 3.28 apd 3.31 is included.

13. [ ) A FIRST preliminary amendment.
[ A SECOND or SUBSEQUENT preliminary amendment.
4. [ ] A substitute specification.
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17. [X] The following fees are submitted: 422 RGCd PCT/PT 0 Zcm,cummns]
Bagic National Fee (37 CFR 1,492(a){(1)-(5)): |
gearch Report has been prepared by bthe EPO or JPO......... 5840.00 |
Ifternational preliminary examination fee paid to |
USPTD (37 CFR L1.4B2) ..ttt iininsiaianrnrii L$670.00 |
' No international preliminary examination fee paid to
USPTO (37 CFR 1.482) but international search fee |
paid to USPTO (37 CFR 1.445(a) (2)) ... vvvivvnin o, .. 5690.00 |
Neither international preliminary examination fee |
{37 CFR 1.482) nor international search fee |
(37.CFR 1.445(a) (2)) paid to USPTO............ be s, . 5970,00 1
Internaticnal preliminary examination fee paid to USPTO |
{37 CFR 1.482) and all claimg satisfied provisions |
of PCT Article 33(1)-(4)...... e ceaen$ 96,00
ENTER APPROPRIATE BASIC FEE AMO w18 840.00 |
Surcharge of $130.00 for furnishing the oath or declaration later than |
01 20 [ ] 30 wonths from the earliest claimed priority date |
"(37 CFR 1.492(e}}. |s |
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Total Claing b8 -20= I | X 618,00 |8 |
Independent Claims| 3 - 3= | | X $78.00 |§ l
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Bt TOTAL OF ABQVE CALCULATIONS =18 840.00 |
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(3% CFR 3.492(£) ). ! |
¥ TOTAL NATIONAL FEE = |$ 840,00 |
Pge for recording the enclosed assignment (37 CFR 1.21(h)). The | |
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. 1) Please charge my Deposit Account No, in the amount

of

tao aévermth& above fees, A duplicate copy of this sheet ig enclosed.
a. (%] The Commissioner is hereby authorized to charge any additional fees
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No. 06-0916. A duplicate copy of this sheet is enclosed.

The Commissioner is hereby authorized to charge any other fees due under 37 C.F.R. §1.16

or §1.17 during the pendency of this application to our Degposit Account No. 06-0916.

SEND ALL CORRESPONDENCE T0:
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Finnegan, Henderson, Farabow ~% 7
Garrett & Dunner, L.L.P, David W, Hill
1300 Y Street, N.W. . Reg, No. 28,220
washington, D.C. 20005-3315
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Description

ﬁMImE DERIVATIVES OR SALTS THEREOR

Technical Field:

The present invention relates to pharmaceuticals and,
more particularly, it relates to novel amide derivatives or
salts thereof and also to therapeutic agents for diabetes

b mellitus containing them as effective components.

e e L s s i et o e o o o e e e s e, . e . o o

Background of the Invention:

Diabetes mellitus is a disease accompanied by continuous
hyperglycenic state and is sald to be resulted by action of
many -environmental factors and genetic factors. The main

controlling factor for blood sugar is insulin, and it has been

known that hyperglycemia is r@sﬁlted by deficiency of insulin
or by excess of factors which inhibit its action (such as
genetic cause, lack of exercise, obesity and stress).
Diabeﬁesn&llitusi@cﬂassifiedintotwon@intypes. One
is insulin-dependent diabetes mellitus (IDDM) caused by a
lowering of insulin-secreting function of pancreas due to
autoimmune diseases, and another is non-insulin-dependent
diabetes mellitus (NIDDM) caused by a lowering of insuline-
secreting function of pancrease due to pancreatic fatigue

accompanied by continuous high insulin secretion. 95% or more
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of diabetic patients in Japan are saild to suffer f:r:c;m NIDDM,

e G 71 .

and an increase in the patients due to a change in daily life
style is becoming a problem.

Astothe therapy of diabetes mellitus, dietétic treatment,
therapeutic exercise and remedy of obesity are mainly conducted
in-mild cases. while, when the disease progresses, oral
antidiabetic drigs (for example, insulin gecretion promoters

such -as . sulfonylurea cyompuundﬁ; and insulin sensitivity

potentiators which potentiate the sensitivity of insulin) are

administered.. In severe cases, an insulin preparation is

S

e

acdministered. = Howevér, there has been a brisk demand for

7
; creation of the drugs whereby higher control for blood sugar
= is possible, and development of antidiabetic drugs having a

i

§

new mechanism and having high usefulness has been demanded.

U.S. Paténts 4,396,627 and 4,478,849 describe phenyl-
ethanolaning derivatives and disclose that those compounds are
useful as drugs for obesity and for hyperglyc‘:emia. Action of
those compounds is report'a.d to be due to a ai.:imulating action
to fPi-receptors. Incidentally, it has been known that (-
adrenaline receptors are classified into By, B2 and B3 subtypes,”
“::ha‘c,‘ stimulation of fi~receptor causes an ix;lcrea:»s(a in heart
rate, that stimulation of fr~receptor stimulates decomposition
of glycogen in muscles, whereby synthesis of glycogen is
inhibited, causing an action such as muscular tremor, and that

stimulation of @s-receptor shows an anti-obesity and an

fo
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anti-~hyperglycemia action (such as decrease in triglyceride,
decrease in cholesterol and increase in HDL-cholesterol).
However, those Ps~agonists also have actions caused by
stimulation of Bi= and Py-receptors such as increase in heart
rate and muscular tremor, and they have a problem in terms of
side effects. ‘
Recently, it was ascertained that B-receptors have

differences to speciés, and it has been reported that even

compounds - having - been confirmed to have a Pay~receptor

selectivity in roder\tialm anlmalsa such as rats show aln action
due tostimulatingaction to fy~ and Br-receptors in human being.
In view.of the above, investigations for compounds having a
stimulating action which is selective to fy-receptor in human
being have been conducted recently using human cells oxr cells
whetre human receptors are expressed. For example, WO 95/29159
describes substituted sulfonamide derivatives represented by
the formula set forth below and discloses that due to their
é@lective stimulating acticn to Pi-receptors in human being,
they are useful against obesity, hyperglycemia, etc. However,
this patent does not specifically disclose an insulin secretion
promoting action and an insulin sensitivity potentiating

dgetion of those compounds.
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{In the formula, the symbols should bemrefarr@d to in the
gpecification of this patent.)

As such, theré has been still a demand for creation of
thexapauiic agents for diabetes mellitus of a new type which
have é highly clinical usefulness.

Disclosure of the Invention:

The present . inventors have conducted an intensive
investigation on compounds having both an insulin secretion
promoting action and an insulin sensitivity potentiating

gdetion-and Found that novel amide derivatives show both a good

insulin  secretion p?omoting action and a good insulin
sensitivity potentiating action and furthermore show a
selective stimulating action to PBi-receptors, lemding to
accomplishmeht of the present invention.

That is, the present invention relates to an amlde
derivative represented by the general formula (1) set forth
below or a salt thereof that is useful for the therapy of
diabetes mellitus, having both an insulin secretion promoting
action and an insulin sensitivity potentiating action and

further having anti-obesity and anti~hyperlipenia actions dus

5
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to a selective stimulating action to Bi~recdeptors. The present
invention also relates to a pharmaceutical agent, particularly
to a therapeutic agent for diabetes mellitus containing the

amide derivative 61 the salt thereof as an effective

ingredient.
' OH : | '
o H 0]
O(CO l@/}\/N A@\ 0 O
R

{In the formﬁla, gach of the symbols means as follows:

e ring B: a hetdroaryl group which may be substituted and
i

;:FA . may . be fused with a benzene ring;

o X1 a-bond, lower alkylene or alkenvlene which may be

substituted with hydroxy or a lower alkyl group, carbonyl, or
a group represented by ~NH- (when X is a lower alkylene group
which may be substituted with a lower alkyl group, the hydrogen
atoms bonded to the carbon atom constituting the ring B may
form a lower alkylene group together with the lower alkyl group
s0 that a ring is formed);

A: lower alkylene or a group represented by ~lower
alkylene-0-;

R}, R™: they may be the same or different and each is

a hydrogen atom or a lower alkyl group;
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R®: a hydrogen étom or a halogen atom; and

Z: 'a nitrogen atom or a group rezlareﬂentr—:d by =CH-,}

The compound ©f the general fom;mula (I) is further
illustrated as follows.

In the definitions used in the general f&rmﬁla in this
gpecification, the term “lower” means a linear or branched
hydrocarbon ¢hain having from 1 te 6 carbon atoms unless
otherwise spetified. v

upealflc ezxample& of the “lower alkyl gxoup” are methyl,

ethyl, and linear or branmhed propyl butyl, penty”l and hexyl,

g preferably . an alkyl' naving from 1 to 4 carbon atons, and
%: particularly preferably methyl, ethyl, propyl and isopropyl.
2«:. , Examples of the “lower alkylene group” is a divalent group [
ﬁ; obtained by removing an arbitrary hydxoig@n atom{s) from the
;:E abcﬁm “Jower alkyl group”, preferably an alkylene group having

froml to 4 carbon atoms, and particularly preferably methylene,
ethylena, propylene and butylene. Examples of the “lower
alkenylene group” are vinylene, propenylene, butenylene,
pentenylene and hexenylene groups. -

The “heteroaryl group which may be fused with a benzene
ring” in the “hetercaryl group which may be substituted and
may be fused with a benzene ring” means a ring group wheres a
benzene ring is fused with a hetercaryl group as mentioned later

or a non-fused hetercaryl group.

q
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Specific examples of the “ring group where the benzene
ring is fused with a hetervaryl group” are fused-ring
heteroarylgroupssu&héﬁquinolyl,isoquinokyl,qminazolinym,
guinolidinyl, - guinoxalinyl, cinmwlinyl; benzimidazolyl,
imidazopyridyl; benzofuranyl, benzoisoxazolyl, benzoxazolyl,
benzothiazolyl, oxazolopyridyl, isothiazolopyridyl, benzo-
thienyl,etm.{andoxm—addedringssuchasoxobenzoﬁurayl,etG,

Examples  of the “h@teroaxyl group” are monocyclic

heterwarylgroupasuchaﬁfuryl,thienyl,pyrrwlyl,imidazolyl,

thiazolyl, p;gg;giyl, isothi;;51§i; isoxazolyl, pyridyl,
pyrimidyl, pyridazinyl,‘pyrazinyi, thiadiazolyl, triazolyl,
tetrazolyl, "etc.; -and bicyclic hetercaryl groups such as
naphthylidinyl, pyridepyrimidinyl, etc.

The. substituent in the “heteroaryl group which may be

substituted and may be fused with a benzene ring” may be any

P
Sort

group which can be usually substituted in this ring group.
Preferred e#amples are a halogen atom and lower alkyl, lower
alkenyl, lower alkynyl, hydroxy, sulfanyl, halogeno lower
alkyl, lower alkyl-O-, lower alkyl-S-, lower alkylwp—co—,
carboxy, sulfonyl, sulfinyl, lower alkyl-50-, lower alkyl-
80;~, lower alkyl-CO-, lower alkyl-CO-0-, carbamoyl, lower
‘alkylechom, di-lower alkyl~N-CO-, nitro, cyano, amino,
guanidino, lower alkyl-CO-NH-, lower alkyl-S0p~NH-, lower
alkyl-NH-, di-lower alkyl-N=-, ~O—lowér alkylene~0~-, eatc.

These substituents may further be substituted with a
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substituent such as an aryl group, a heterocaryl group, a halogen
atom, hydroxy, sulfanyl, halogeno lower alkyl, lower alkyl~0O-,
lower - alkyl-=8~, lower alkyl-0-CO-, carboxy, sulfonyl,
sulfinyl, lower alkyl-80-, lower alkyl-80;~, lower alkyl~CO-,
lower alkyl«CO~0~, carbamoyl, lower alkyl-NH-CO-, di-lower
alkyl-N~CO=-, nitro, cyano, amino, guanidino, lower alkyl-
CO=»NH-," lower  alkyl-S0,-NH-, lower alkyl-NH~, di-lower

alkyl=N-, et&, - These substituents such as an aryl group, a

i%i heteroaryl group,. etc, may further be substituted with a
T hatogen atom ere. : e L

gz The “lower alkenyl group” is a linear or branched alkenyl
y,ji group having 2 to 6 cdrbon atoms, and its specific examples
;jf; are vinyl, propenyl, butenyl, pentenyl and hexenyl groups.
:‘E The “lower alkynyl group” is a linear or branched alkynyl
W § .

:2 group having 2 to 6 carbon atoms, and iﬁs»ﬁﬁmaific examples

are ethynyl; propynyl, butynyl, pentynyl and hexynyl.

The “halogen atom” means a fluorine atom, & chlorine atom,
a bromine atom or an iodine atom, and the “halogeno lower alkyl
group” means a group where an arbitrary hydrogen atom or atons
in the above-mentioned alkyl group ’is/are substituted with a
halogen atom or atoms.

The case when X 1s a bond means that a carbon atom of the
~C0- group is directly bonded to the ring B.

The compound (I) of the present invention has at least

one asymmetric carbon atom and therefore, there are optical
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igomers such as (R)~compounds, (8)=-compounds, etc., racemates,
diastereomers, etc¢. The present inventlon includes all and
each of isolated isomers and mixtures thereof, The present
invention also includes hydrates, solvates (such as those with
ethanol) and polymorphic substances of the compound:- (I).
The compound (I) of the present invention may form a salt
with an acid. Examples of the salt are acid addition salts
withmineral acids such as hydrochloric acid, hydrobromic acid,

hydromodlu ema.d, sulfumc: ac1d, nitric acid, phosphoric acid,

eta. )y and thcm@ w1th organlc acl ds;, such as formlc acn_d, mcetlc

acid, propionicacid, oxalic acid, malonic acid, succinic acid,
fumaricaid, maleicacid, lactic acid, malic acid, citric acid,
tartaric acid, carbonic acid, picriec acid, methanesulfonic

acid, éthanesulfonic acid, glutamic acid, etc.

(Manufacturing Method)

The compound of the present invention or the salt thereof
may ke manufactured by application of various syntheticmethods
utilizing the characteristics of its fundamental skeleton or
type of the substituent. Representative manufacturing

methods are illustrated as hersundesr.

First Manufacturing Method:

\C
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B ]

OH R®
’ﬂO((O R‘*@ﬁ'ﬁ'ﬁi@@m
V‘L . )

Ok i) removal of pmtectmg group

ey R“‘

g g e

{Inthe Formulae, R“‘,_ R, R?, A, B, X and 2 have the same meanings

a8 defined already; R* is a protective group for amino; and

b ¥} is a4 leaving group, and more specifically hydroxy, lower
o alkoxy or halide.)
L

I'n this meéthod, the compound (II) and the compound (TI1)
are subjected to amidation, and the protective group is then
removed therefromto synthesize the compour‘)d (I) of the present
invention.

The amidation in this manufacturing method can be
conducted by customary manner's.‘

The solvent may vary depending upon Y!' of the compound
(I1II) andmostly, an inert solvent or an alcoholic solvent (such

as isopropanol, etc.) may be applied.
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When Y' is a hydroxy group, a method where the reaaﬁion
is. conducted in the above-mentioned solvent in the presence
of " a condensing agent may be applied. Examples of the
condensing agent are N;N’'-dicyclohexylcarbodiimide (DCCY,
I=athyl-3~(3~dimethylaminopropyl) carbodiimide . {BEDCL),
1y 1" ~carpbonyldiimidazole (CDI), diphenylphosphoryl azide
(DPPA) y diethylphosphoryl cyanide (DEPC), etc.

When Y' is lower alkoxy, a method where the reaction is

cm’)ducted umd@x heatlng or Lefluxnmg as m: is or in the

bovab menm omad inert ﬂolvent maj be applx@d

When Y'is halide, a method whera the reaction is conducted
in the abdéve-meéntivmed inert solvent in the presence of a base

may be applied.

Exampleg of the inert solvent are dimethylformamide (DME),

L dimethylacetamide; tetrachloroethans, dichloromethane,

dichloroethane,  chlotoform, carbon ﬁetzrac:hlozide_, tetra-
nydrofuran, dioxane, dimethoxyethane, ethyl acetate, benzene,
toluene, xylene, acetonitrile, dimethyl sulfoxide, etc., and
mixed solvents thereof, a}md they may be appropriately selected
depending upon each reaction condition. Examples of the base
are inorganic bases such as $odium‘ hydroxide, potassium
hydxbxide, sodium carbonate, potassium carbonate, et¢.; and

organic bases such as N-~methylmorpholine, triethylamine,

diisopropylethylamine, pyridine, etc.

1%
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The protective group of the amine represented by R® means
& protective group which is commonly used for amino by those
skilled in the art, and its representative examples are acyl
such as formyl, acetyl, propionyl, methoxryacetyl,
methoxypropionyl, bkenzoyl, thienylacetyl, thiazolylacetyl,
tetrazolylacetyl, thiazolylglyoxyloyl, thienylglyoxyloyl,
ev‘tc.; lower - alkoxycarbonyl such as methoxycarbonyl,

ethoxycarbonyl, tert-butoxycarbonyl, etc.; aralkyloxy-

carbonyl such as benzyloxycarbonyl, p-nityobenzyloxycarbonyl,

etc.; lower

alkanesulfonyl such as methanesﬁlf;ﬁnyl,

ethanesulfonyl, ete.; aralkyl such as benzyl, p-nitrobenzyl,

m benzhydryl, trityl, etc.; tri-(lower alkyl)silyl such as
%} trimethylsilyl, etc.; and the like.
;?:; Removal of the protective group in this manufacturing

method may be conducted by customary manners. For example,
the protective group for amine represented by R®* may be easily
removed, for example, by i) a method where in case that the
protective group is benzhydryl, p-methoxybenzyl, trityl,
teax.tmbutoxyc:arbonyl, formyl, eta., treatment with an acid such
as formic acid, trifluorcacetic acid, a trifluorcacetic acid-
anisole mixed solution, a hydrobromic acid-acetic acid mixed
selution, a hydrochlorice acid~dioxane mixed solution, ete, is
conducted; 1i) amethod where in case that the protective group
is benzyl, p-nitrobenzyl, b@nzhydryl,' trityl, etc., a

catalytic reduction method using palladiuvm-carbon or

Vo
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palladium hydroxide-carbon is conducted; and iii) a method
where in case that the protective group is a tri-(lower
alkylysilyl or the like, treatment with water, fluoride anion
(e.g., tetra-n-butylammonium fluoride, sodium £luoride,

potassitm fluoride, hydrofluoric acid), ete. is conducted.

Second Manufacturing Method:

Rn?(:;ib Ej“\
: H

(In the formulae, R*®, R'™, R®, A, B, X and Z have the same meanings
as def:i,n'ed already.)

Inthismanufacturing method, fhe compound (IV) is reacted
.with the compound (V) to give the compound (I} of the present

< dnvention.

. | \L,\
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The amine compound {(IV} and the compound (V) are reacted
under heating or refluxing for 1 to 24 hours as they are or
in-an inert solvent, to give the compound (I) of the present
invention.

Exanples. of  the inert solvent are acetqnitxile,
tetrahydrofuran, - 2«butanoneg, dimethyl sulfoxide and N-
methylpyrrolidone. .  In the reaction, a base such as sodium

bicarbonate, potassium carbonate or diisopropylethylamine may

b@ added to Lhc m:actwn nmixture.

Ihcldentally, in th@ abeve manufdgtumng methmds, :l.t is
posﬁible to. purify the resulting substance by removing
undesired by-—producﬁﬁ by means of r@crystalliiation,
pulverization, preparative thin layer chromatography, silica
gel flash thromatography (as described in W. C. 8till, et al.,
J..oOrg. Chem., 43, 2923 (1978)), medium-pressure licquid
c:hrwm.atography and HPLC. The compound produced through HPLC
can be isolated as a corresponding salt. .

The :‘starting- material used in the above-mentioned
manufacturing methods may be easily manufactured by the methods
which' are known to those skilled in the art. One of the

v

representative methods is shown as hereunder.

(Manufacturing Method for the Starting Compound {(II))

\D
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b,
R NHXA\@\ vin ,
R™ R NG, MR

S N A
@ R® P 1;7( 1b‘©\
z R™ R NO,
Vi) / (vitla)

OH R“

(Vlllb) a

(In the fommulae R“’, R“", RZ,R", A and 2 have the same meanings

as defined alrdady; R is a hydrogen atom or an aralkyl-based
protective group for amino; and R® is epoxy, 2-haloacetyl or
L—carboxymetham—‘l-ol. )y

This mahtfacturing method is composed of from step (a)
to step (c) in which the step (a) is a step where the compound
(V1) is reacted with the compound (VII), followed by reduction
reaction to give the compound (VIIIa) depending'upon the type
of R% ; the step (b) is a step where protection is conducted
when R® of the compound (VIIIa) is a hydrogen atom; and the
step.{c) is a step where nitro is reduced to amino to givé the
c;campoxmd. (11).

Examples of the am*al“kyl—bassed protective group for amino

used in this manufacturing method are benzyl, p~nitrobenzyl,

benzhydryl, etc.

|
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Step (a):

Illustration is made f0r4the following three cases.

1) Wwhen R® is epoxy, the compound (VI) may be reacted with
the compound (VII) by the same mannér as in the above-mentioned
second manufacturing 'method. Reaction conditions such as
reaction temperature, solvent, etc. are the same as well.

2). When R¥ is 2-haloacetyl, the compound (VI) is reacted

wiﬁh the compound (VII) in the presence of a base, followed

e by redumﬁimm reaction. to prepare the compound (VIIIa). The

;‘?‘Z: base is\ the same as that mentioned in the first manufacturing
e

E‘:% method. The.  reduction reaction may be conducted in the

??; above~mentioned inert solvent or in a solvent of an alcohol

%: type with stirring in the presence of. a reducing agent.

F‘: Examples of the reducing agent are sodium borohydride, sodium

i% cyanoborohydride;  lithium aluminum hydride, borane, etc.

3) When R® is lwcanboxymethan'—llmol, the compound (VI) is
reacted with the compound (VII) in the presence of a condensing
agent, followed by reduction reaction in the same manner as
in 2) to prepare the compound (VIIIa). The‘condensing agent

18 the Same as that mentioned in the first manufécturing method.

Step (b):
When R® in the compound (VIila) is a hydrogen atom, the
amino group 1s protected by customary mam"xér& using di-

tert-butyl dicarbonate, etc., to prepare the compound (VIIIa).

\\
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Step (c):

A methed for the reduction of nitro te amino may be
¢onducted by customary manners such asmetallic reduction using
iron, zinc, etc. and ¢ataly£ic reduction using a catalyst such
as palladiun-carbon, palladiumhydroxide-carbon, Raney nickel,
etc, RYbecomes & hydrogen atom depending upon the reduction

cohditions, but it may be protected again by customary manners.

{(Manufacturing Method for Starting Compound (IV))

=

=21 C)\&m b Y‘)OLX

= \ \ R NMWA\ED\ ) RNH.

= R R™ NH, 1.:7< 1;@\ ji .

(%) | l (va)

N A o

(In the formulae, R, RY™, R®, A, B, ¥ and Y* have the same
meanings as defined already.)

This reaction is a reaction where the compound (IX) and
the compéurud kIII) are gsubjected to anidation reaction to give

a compound {IVa) and, when R® is a protective group for amino,
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the protective group is removed to give a compound (IV). The
amidation reaction can be conducted by the same manner as in
the above-mentioned. first manufacturing method, and the
reaction conditions such as reaction temperature, solvent, etc.

are the dgame as well.

A® o
NC,A\@\NH o HszA@\ j,\
—— X

) 2 vy N

This reaction is. a reaction where the compound (X) and

the compound (111) ére subidected to amidation reaction and then
to reduction reaction to give a compound (IVb). The amidat'j.on
reaction can be co‘nduc:ted by the same manner as in the
above-mentioned first manufacturing method, and the reaction
conditions such as reaction temperature, solvent, etc. are the
same as well. In the reduction reaction, the above-mentioned
catalyvtic reduction, or a method where reduction is conducted
using sodium borohydride in the presence of cobalt chloride,

may be applied.

\l

SAWAI EX. 1015
Page 105 of 1092 pTo_ocooo0106



: R : Best Available Copy

® » ®

With regard to oj:hem compounds such as the compound (LII),
the compound (V), the compound (VI), and the compound (VII),
those which are available in the market or are appropriately
synthesized by known methods (suéh as N-alkylation reaction,
cyclization. reactiohn,. hydrolysis reaction, etc.) from the
commercially. available compounds may be used.

, The  compound (I) of the present invention which is

manufactiured ag such 1s isolated and purified as a free compound,

o a‘salt therecf obtained by means of salt formation by customary
V ?,: mamnex%, ahydrate, a ﬁc;lx:uat:@ with vario;é solvents such ;;;m o
;E% ethanol, etc., or polymorphic crystals, ‘@tc. The isolation
W
5??‘ and purification may be conducted by applying common chemical
ﬁ:ﬁf operations such ag extractlion, concentration, evaporation,
EE crystallization, filtration, recrystaliizatian, va?:icmﬂ
g chromatographic methods, etc.

Various Lsomers may be isolated by customary manners
utilizing the physico-chemical differences between the
isomers., For example, tht? racemate can be converted Lo
stereochemically pure isomers by common racemic resolution
{such as a method where the racemate is changed to diast@reom@r
salts with usual optically active acid (for example, tartaric
acid), followed by optical resolution, and the like).
Incidentally, a mixture of diastereomers may be separated by
customary method such as £fractional crystallizaiton or

chromatography, etc, In the case ¢f an optically active

o0 ’
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compound, "1t may be manufactured starting from an appropriate

optically active matexrial.

Industrial Applicability:

ThHe phernethandl derivative of the present invention
represented by the general formula (I) or the salt thereof haé
both an  insulin. secretion promoting action and an insulin

gengitivity . potentiating action and also has a selective

Bi~receptor stimulating action, so that it is useful as a

e el e e e e

therapeutic agent for diabetes mellitus.

Ag confirmed by a glucose ‘tolerance test and a

31 hypoglyce@am’ia test in dnsulin-resisting model animals as
:f;a deséribed later, the compound of the present invention has both
oo

i a good insulin secretion promoting action and a good insulin
] .
5133 sensitivity potentiating action, s0 that its usefulness in

diabetes mellitus il expected. Although the ﬁg;receptor
stimulating action may have a possibility of participating in
expression of the insulin secretion promoting action and the
insulin senssitivity potentiating action, other mechanism
might also possibly participate therein, and the details
thereof have been still unknown vyet. The Bi-receptor
stimulating action of the compound of the present invention
is selective to Ps~receptors in human being. It has been known
that the stimulation of Pi~receptor stimulates decomposition

of fat {(decomposition of the fat tissue triglyceride into
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glycerol and free fatty acid), whereby a disappearance of fat
mass is promoted. Therefore, the cofnpound of the present
invention hag an antiwab@ssity action and an anti-hyperlipenia
action (such ‘as txiglycefide lowering action, cholesterol
lowering action and HDL cholesterol increasing action) and is

useful ag-a preventive and therapeutic agent for obesity and

hyperlipemia {such as hypertriglyceridemia, hyper—
cholesterolenia and . hypo-HDL-lipoprotelnemia). Those

?? diseases have been known as animus factors in diabetes mellitus,.

:{E B Wamd amel;cb;;t;mon of tho:;e duaea.:,&s‘;wzmsmagme;ful fox:_prevem,mon T

s

5,7%} ard therapy of diabetes mellitus as well.

?i?é Thé . compound of the present invention is aiao useful as

%ﬁ a preventive and therapeutic agent for other diseases where

g; the improvement of symptom can be achieved by reducing the

g} symptoms of abesity and hyperlipemia such as ischemic coronary

diseases such as arteripsclerogim, myocardial infarction,
angina pectorls, -etc., cerebral arteriosclerosis such as
cerebral infarction, etc., or aneurysm, etc,

Further, the selective Pi-receptor stimulating action of
the compound of the present invention is useful for prevention
and 'th@rapy of several diseases which have been reported to
be improved by the stimulation of Pjy-receptor. Examples of
those diseases are shown as follows,

It has been mentioned that the fi-receptor mediates the

motility of non-sphincteral smooth muscle contraction, and

s
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because it 'is believed that the selective fs-receptor
stimulating action assists the pharmaceological control of
intestinal motility without being accompanied by
cardiovascular action, the compound of the present invention
has a pogsibility of being useful in therapy of the diseases
caused by abnormal intestinal motility such as various
gastrolntestinal diseases including irrifable colon syndrone.
Itvis alsouseful as the therapy for peptic ulcer, esophagitis,
gastritis andduoderitis (including that inducedbyH. pylori),

enterelcosis (such as inflammatory intestinal discases,

unlcerative Solitls, clonal disease and proctitis).

It is further shown that the Bs-receptor affects the

£2 inhibition of release of neuropeptide of some sensory fibers
£ in - lung. The ‘sensory nerve plays an important role in
f
fod neurogenic inflammation of respiratory tract including cough,
=

and thereforé, the specific Ps~agonist of the present invention
is useful in the therapy of neurogenic inflammation and in
addition, has little action to cariopulmonary system.

Moreover, the [pi-adrenaline receptor is capable of
resulting in a sélective antidepressant action due to
stimulation of the Ps~receptor in brain, and accordingly, the
compound of the present invention has a possibility of being
useful as an antidepressant,

The action of the compound of the present invention has

been ascertained to be selective to Pi-receptors as a result

5
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of experiments using cells expressing human type receptors,
and the adverse action caused by other fi-receptor stimulation

ig low or rione.

Bffects of the compound of the present invention have been

ascertained by the following tests,

1. Hypoglycemic test in kk mice (insulin-resisting model;

obesity and hyperglycemia):

2 Male kk mice (blood sugar level: not lower than 200 mg/dl)

;‘i} . were :s;l;]wected to a n‘x;z;ssuremem‘l: of bl::;;d sugar level under o
2% feading and then randomly classified into groups. The drug

z‘;‘ to be tested was compulsorily 'administeered orally or sub-

= .

fmb cutaneously once daily for four days, and the blood sugar level

‘;:;; after 15to 18 hours from the final administration was compared

g with that before tﬁe administration (n = 6). The blood was

collected from a tail vein of the mice using a glass capillary
(previously treated with heparin), the protein was removed
therefrom, and 't:hé amount of glucoée in the supernatant ligquid
(mg/dl) was measured by colorimetric determination by means
of a glucose oxldase meth;)d. Further, a dese at which the blood
sugar level was lowered by 30% as compared with that before
the administration with the drug to be tested was expressed
as an BEDiyg v;zl.;l,ue,

As 5 regult, the compound of the present invention

gignificantly lowered the blood sugar level as compared with
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that before the administration with the drug to be tested in
both cases of oral and subcutaneous administrations. In
particular; some of the compounds of the present j.nventicm‘
exhibited a st::t:ox;,g activity so that fh@ ED3o value in the oral
adiministration was. 3 mg/kg/day or less. On the other hand,
in the above-referericed WO 95/29159, the compound of Example
90 had an EDsyp value of 30 mg/kg/day or more, and the compound

of Exaniple 92 hédd an EDge value of 30 mg/kg/day. From this fact,

=5 .
[y} it has become clear that the compounds of the present invention
i have a superior potentiating action to insulin sensitivity as
4 :

e compared with those of the above-referenced WO 95/29159,

o

=

3 2. Glueonse tolerance test in normal rats:

f:f Male rats of 8D strain of seven weeks age were fasted for
K .

é@ a whole day and night, then randomly classified into groups
€4 ‘

and subjected to -an oral glucose tolerance test (OGTT) (n =
4} . The compound to be tested was administered orally ox
subcutaneously at 30 minutes before administration of glucose
(2 g/kg by oral administration). The blood was collected from
an abdominal aorte using a heapairin_txeat&d glass syringe from
the rats whichwere anesthetized with pentobarbital (65mg/kg),
the protein was removed therefrom, and the amount of glucose
in the supernatant liguid (mg/dl) was measured by ¢colorimetric
determination by means of a glucose oxidaée method. The

insulin value in blood was determined by measuring the amount
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of insulin in plasma (ng/ml) by means of radicimmuncassay
{RIB) .

Ag a rasult, ina group where the compound of the present "
invention was administered orally or subcutaneously, a
significant-increase in the insulin value in blood was observed
as . compared with the group to which no drug was given. An
increase - in the sugar blood level after administration of
glucose was sighificantly inhibited as well. 4}?5:'c>m those

resulta, J.t is appar@nt that the Lumpmund of the present

invention has a good insulin :—aec‘retlon promotlng ac:t’mon and

a good hyperdglyceemia inhibiting action.

30 8timulating test to human Ps—, B~ and Pi-receptors:
Human PBa-stimulating action was investigated using an

SE~N-MC cell system (cells in which human Ba-receptor and human

fi~receptor were permanently expressed were purchased) while ’
human Bz~ and fy-stinulating actions were investigated using
a CHO cell system (c¢ells in which each of human Py~ and $,-
receptors was compulsorily expressed were purchased).
Stimulating action of the compound (107 to 107% M) were
investigated by incubating 10° cells/well of each of the cells
on a24-well plate and checking under a subconfluent state after
two days using a producing activity of cyclic AMP (cAMF) as
an index. Incidentally, the human Bs-stimulating action was

investigated in the ‘presence of a pi-receptor blocker

o
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(CGP20712A, 1078 M), Amount of production ¢f cAMP in each cell
{(pmol/ml) was measured by an RIA methmd using 25I-cAMP.
Intensity of  action of each compound was compared by
caleulating the pD2 value and the maximum activity (I.A. (%)
where the masimum reaction of 10°° M isoproterenol was defined
ay 100%) from the resulting dose-reaction curve.

Ag a result, it has been agcertained that the compound

of the présent invention has a selective stimulating action

A pharmaceutical composition ceﬁtain;;g one or more of
the ccmpouhd of the present invention or the salt thereof as ’
an effective ingredient is prépar@d using common
pharmatzéutically acceptakle vehicles. Administration of the
pharmaceutical composition according to the présent invention
may bé éith@r by ~oral administration or by parenteral
adminigtration by, for example, inj@ction, suppository,
subcutaneous agent, inhaling agent ox:j.‘ntracystic infusion.

The dose may be appropriately decided depending upon each
partj,c:ular case while t,akj,ng‘im:o consideration symptom, age,
sex, etc. of the patient but usually, is around 0.01 mg/kg to
100 mg/ kg per day for adults in the case of oral admimi:atrat:’mn,
and that is administered at a time or by dividing into 2 to
4 times a day. When intravenous injection i1s conducted

depending upon the symptom, the dose is usually around 0.001

2N
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my/kg to 10 mg/ky per day for adults, and that is administered
at a time or by dividing into two or more times a day.
With regard to & wehicle for the preparation, nontoxic
solid or liguid subsgtances for pharmaceuticals may be used.
Examples of the s6lid composition for use by meéns of oral
administration according to the present invention are tablets,
pills, capsules, diluted powder and granuleé. In such a solid
compdsition, one or more active substances are mixed with at

least one inert excipient such as lactose, mannitol, glucose, -

hydroxypropyl cellulose, microcrystalline cellgiose;“étarchy
polyvinylpyrrolidone, agar, pectin, magnesium metasilicate
gluminate and magnesium aluminate. The composition may also
contain additives other than the inert excipient such as
lubricants aumh’as magnesium stearate;vdisintegraﬂtﬁ such as
caldium cellulose glycolate; stabilizers such as lactose; and
auxiliary solubilizers such as glutamic acid or aspartic acid
by customary manners. Tablets and pills may, 1f necessary,
be coated with sugar coat such as sucrose, gelatin,
hydroxypropyl cellulose, hydroxypropylmethyl cellulose
phthalate, etc., or with film of gastric or enteric coating
substances.

The ligquid composition for oral administration includes
pharmaceutically acceptable = emulsions, solutions,
susp@nsioné, syrups and elixirs and contains commonly used

inert excipients such as purified water or ethanol. In
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addition to the inert excipient, the composition may further
r:cmt:.ain auriliary agents such as moisturizing or suspending
agents, sweeteners, tasting agents, aromatic agents and
antiseptlc agents., The injection for 'paren‘tzeral
administration includeé aseptic agueous  or non-agueous
solutions, 'suspensions and emulsions. The non-agueous
gsolutions and suspensions include, for example, distilled
water  for dnjection and a physiological saline solution.

Exédmples of the solvent for non-aqueous selution and suspension

are propylene glycol; polyethylene glycel; plant oils such as

cacdo. butter, olive ©oil and sesame o©oll; alcohols such as

ethanol; . gum arabic; and Polyscolvate 80 (trade name). Such
8
igj a compozgition may further contain auxiliary agents such as
i:‘ isotonizing agents; antiseptic agents; moisturizing agents;
fé emulsifiers: dispersing dgents; stabilizers such as lactose;

and auxiliary solubllizers such as glutamic acid and aspartic
acid). These may be sterilized, for example, by filtration
passing through a bacteria-preserving filter or by compounding
of or irradiation with a bactericide. These may also be used
by manufacturing a sterile solid composition, followed by
disgolving in sterile water or a sterile solvent for injection

before use.
Best Mode for Carrying Out the Invention:
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The present invention is further illustrated by way of
Examples as hereunder. Compounds of the present invention are
not limited to those mentioned in the following Examples but
cover all of the compounds represented by the above general
formula (1), salts thereof, hydrates thereof, geometric and
uop‘ticél isomers thgreof- and polymorphic: forms thereof.
Incidentally, the ¢ase where the material which is used in the
pregsent invention is novel is illustrated by way of the

following Referential Example.

& Referential Example 1:
& To a mixed solution of ethyl acetate adand a 1IN agueous

solution of sodium hydroxide was added 25.2 g of 4-nitrophenyl

é% ethylanine hydrochloride, and the mixture was vigorously
bal stirred. The organlec layer was dried over anhydrous magnesium

sulfate, and the  solvent was evaporated. To the fesulting
residue were added 100 ml of 2wpropanol and 15.0 g of (R)-
styrene oxide suceegasively, and the reactionmixture was heated
to reflux for 12 hours. The solvent was evaporated in vac'uc:),
and the residue was purified by silica gel column
cl’;rama'toqraphy {eluent: chloroform/methanol = 100/1 — 10/1).
The resulting residue was again subjected to silica gel column
chromatography (eluent: héxan@/@thyl acetate/tristhylamine =
1/5/trace) to give 8.05 g of (R)-l-phenyl=«2~[[2-(4~

nitﬁrmphenyl yethyllamino] ethanol.
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Referential Example. 2:

A solution of . 8.02 ¢ -of (R)=-l-phenyl-2-[[2= (4=
nitrophenyl)yethyl]amino]ethanol and 6.30 g of di~tert-butvl
dicarbonate in 80 ml of tetrahydrofuran was stirred for 12 hours
at room temperature. . The residue obtained by evaporation of
the solvent was purified by silica gel column chromatography
(eluént: .  hexdne/ethyl acetate = 3/1) to gi&e 10.8 g of

tert-butyl (R)—N—(2~hydroxy~2—phenylethyl)wN~[2w(4—nitr0m

phenyl) gthyl]carbamate.

Referential Example 3:

S

-
ol

To a  solution. of " tert-butyl {R) -N~- (2~hydroxy=2=-

F

?; phenylethyl) -N~[2« (4-nitrophenyl)ethyl] carbamate in 200 ml
'

L of ethanol was added 1.03 g of 10% palladium-carbon and the

£
i

mixture was stirred for two hours ét room temperature in a
hydrogen atmosphere under étmospﬁaric pressure. Insoluble
matters were removed using Celite, and the filtrate was
concentrated in vacuo to give 9.54 g of tert-butyl (R)-N-
[2*(d-aminoéhenyl)me(2~hydroxyw2~phenylethyl)@thyl]—

carbhamate.

Referential Example 4:
To a solution of 448 mg of tert-butyl (R)-N=[2- (4~

aminophenyl) -N~(2-hydroxy-2~phenylethyl)ethyl]carbamate

B\
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and 330 mg of triethylamine in 4 ml of chloroform was added
146 mg of 2-pyridinecarbonyl chloride. The reaction solution
was stirred at room temperature for two hours, and the solvent
was . evaporated in. vacuo. The. residue  was diluted with
chloroform, and the organic layer was washed with a saturated
agueous solution of sodium hydrogen carbonate and dried overxr
anhydrous magrzésium sulfate. The residue obtained by

evaporating the solvent in vacuo was purified by silica gel

cc»lumrﬁ c:hr@max,ography (elu@nt hexane/ethyl acetate = 1/3) to

give 321 mg of tert- butyl (R) - (2~ hydxoxy 2-phonylethyl)*

N [2~{4={ (zdpyridinécarbonyl) amino]phenyllethyl]carbamate.

Referential Example 5:

T¢ a solution ¢f 377 mg of tert-butyl (R)=-N-[2-(4-
aminophenyl) N~ (2=hydroxy~2~phenylethyl)ethyllcarbamate iny
10. ml of tetrahydrofuran were added 203 mg of 1~ethyl-3-
(3~dimethylaminopropyl)carbodiimide hydrochloride, 143 mg of
l-hydrozybenzotriazole and 202 mg of B—quinoi:i.m;-ecarboxylic
acid successively. The reaction solution was stirred at room
temperature for 18.5 hours, and the solvent was evaporated in
vacuo, The residue was diluted with ethyl acetate, and the
organic layer was washed with a saturated agueous solution of
sodium hydrogen carbonate and dried over anhydrous magnesium
sulfate. The residue obtained by evaporation of the solvent

was purified by silica gel column chromatography ({(eluent:
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hexane/ethyl acetate = 2/1) to give 302 mg of tert-butyl
(R ~N= (2-hydroxy=~2~phenylethyl)-N-[2-[4- [ (B~quinolinecarb~

onylyamino]phenyllethyl]lcarbamate.

Refereértial Example 6:

To' & solution of 403 mg of tert-butyl (R)-N-(2-
hydroxy- 2-phenylethyl yoN-[2~[d4-[ (2~1H~imidazol~2~
ylaac:e»tyl)amiﬂo}ph@nyl]@thyl]carbamave in 10 ml ‘ of
ac*e\t:onltr:\,lee were added 120 mg of potassium carbonate and 164
myg of 2-f1 uorobearwyl bramlde successlx;el;aT:—rc;:am;:em“p;raguzvew T
The reaction solution was stirred at 5%0°C for 12 hours.
Inscluble matters were filtered off using Celite, and the
solvent was evaporated. The resulting residue was purified
by siliecs gel column chromatography to give ?_53.mg of tert~butyl
(R)=N=[2«={d4-[[2~][1=(2~flucrobenzyl) ~1H~-imidazol-2~y1l]~
acetyllaminolphenyllethyl]-N-~(2-hydroxy-2~phenylethyl) -~

carbamate.

Referential Example 7:

To a solution of 13.4 g of (R)=2~{N-benzyl-N-[2-(4-
nitrophenyl)ethyl]aminol~l-phenylethancl in 150 ml of
rmethanol were added 8.6 g of iron powder and 40 ml of a 2N agqueous
hydrochléxic acid solution. The reaction mixture was heated

to reflux for two hours, a 1N aqueous solution of sodium -

hydroxide was added thereto, and the insoluble matters thus
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produced were filtered off using Celite. The filtrate was
coﬁc@ntxated in vacuo to remove the methanol. The resulting
agueous phase was extracted with chloroform, the organic layer
was . dried over anhydrous magnesium sulfate, and the solvent
was evaporated in vacuo. The resulting residue was purified
by silica gel column chromatography (eluent: hexane/ethyl
acetate = 1/1) to give 11.45 g of (R)-2-[N~[2~(4-amino-

phenyl)ethyl] ~N-benzylamino]~l~phenylethanol.

Raeferential Example 8:

Te ’502 my . of . (R)-2-{N~[2-(4~aminophenyl)athyl]-N-
b@nzylaminm]mlwpﬁenylethanol were added 336 mg of ethyl 2-
{(3-methylpyridin=-2-yl)acetate and 10 ml of ;ylen@. The

regdction mixtire was refluxed for nine hours, and the solvent

was evaporated in vacuo. The resulting residue was purified
by silica gel column chromatography (eluent: hexane/éthyl
acetate = 1/3) to give 222 ng of (R)Fa’—[2—[N*benzylme(2~
hydroxy—Zthenylethyl)amina]ﬁthyl]—2~(Bmmethylpyridinw2w

yl)acetanilide,

Referential Example 9:

To a-solution of 0.96 g of 2-fluorcacetophenone in 20 ml
of tetrahydrofuran was added 2.65 g of benzyltrimethylammoniumn
tribromide. The reaction mixture was stirred at zroom

temperature for 30 minutes, insoluble matters were filtered

M
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off, and the solvent was concentrated in vacuo. The resulting
residue was dissolved in 40 ml of Z-butanone, then 1.81 g of
N~benzyl=4-nitrophenethylamine and 0,92 g of diisopropyl
ethylamine were added, and the reaction mixture wag heated to
reflux f¢£ one hour.  The solvent was evaporated in vacuo,
ethyl acetate was added thereto, and the mixture was washed
with water and a saturated saline solution successively. The

organic layer wasg dried over anhydrous magnesium sulfate and

g

@vaporated in Vdmuo. The resultlng resmdu@ was dissolved in

40 ml. of methancl, 0.34 g of sodlum borohvdx&d@ was added

therets, . and the reaction mixture was stirred at room

ol

m temperature for one hour. The solvent was evaporated in vacuo,
] .

%E ethyl acetate was added, and the mixture was washed with watér
wiirs

% and a- saturated saline solution successively. The organic
g’ layer was dried over anhydrous magnesium sulfate and evaporated

in vacuo. - The resulting residue was purified by silica gel
column chromatography (eluent: chloroform) to give 1.95 g of
2-[N-benzyl-N~ {2« (4-nitrophenyl)ethyllamino] -1~ (2~

fluorophenyl)ethanol.

Referential Example 10:

A reactioﬁ mixture of 5.12 ¢ of methyl 2wpyridylacetaté,
5.14 g of 4-aminobenzyl cyanide and 50 ml of zylene was heated
to reflux for 24 hours. An appropriate amount of the solvent

was evaporated, diethyl ether was added to the residue, and

Ef/[
ol
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the resulting crystals were taken by filtration to give 5.65

g of 4’ -cyanomethyl-2-(2- pyrldyl)mcetanlllde

Referential Example 11:

To a solution. of 640 mg of 4'-cyanomethyl-2«(4, 6~
dimethyl-2-pyridyl)acetanilide in 15 ml‘of tetrahydrofuran
was added 15 ml of an ethanolic suspension of a Raney nickel,
and conceritrated aqusous ammonia was added to adjust the pH

mf théa mlxtzure to about 10 The mixture was stirred at room

temperature for one hour in a hydrogen atmogphcare under

atmospheric pressure, - The reactionmixture was filtered using

i Celite, and the solvent was evaporated in vacuo to give 640
] ) .
; g of 4’w(2 aminomethyl)-2-(4, 6~dimethyl-2-pyridyl)acetan—
2 ilide.

i

Referential BExample 12:

To a solution of 830 my olf 47 - (2~aminomethyl) «2« (4, 6~
dim@thyld—pyxidyl);ac:@tamj,lid@ in 20 ml of toluene was added
0.27 ml of benzaldehyde, and the mixture was heated to reflux
for three hours 'using a Dean-Starke apparatus. The reaction
mixture was filtered, and the sclvent was evaporated in vacuo.
A solution of the resulting residue in 30 ml of methanol was
cooled at 0°C, 63 mg of sodium borohydride was added, and the
mixture was stirred at 0°C for one hour. BAbout one-half of the

solvent of the reaction mixture was evaporated in vacuo, water
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and ethyl scetate were added to the residue, the organic layer
was washed with a saturated saline solution twice and dried
ovaranhydrouﬁwmgnesiumsulfateandtheﬁolvemtwasevaporated
in vacuo. To a solution of the r@sulting residue in 50 ml of
isopropanol was addéd 0.26 ml of (R)-styrene oxide, and the
mixture was heated to reflux for 12 hours. The solvent was
evapoxatgd in vacuo, ‘and the resulting residue was purified

by silica gel column chromatography (eluent:

.chlorofarm/methamol = LOO/B) to give 920 mg of (RYy~4’/ —[2m

[N-benzyl-N- (2~ hydroxy 2 phenylethyl) amlno]ethyl]m -{4, 6w

dimethyl-2-pyridyl)acetanilide.

Bxrample. 1:

A 4N hydrogen ahloridewethyl acetate soiuti@n (10 ml) was
éddﬁd to 10 ml.of an ethanolic solution of 458 mg of tert-~
butyl’ (R)~Nm(QMhydxoxyWZ—phenylethyl)MNW[Z—[dw[(zwbyriw
dinecarbonyl)aminolphenyllethyljcarbamate. The reaction
solution was stirred at room temperature fof three hours, and
the solvent was then evaporated in vacuo. The obtained crude
crystals were recrystallized from methanol-ethanol-ethyl
acetate to give 289 mg of (R)-4'~[2-[(2-hydroxy~2-phenyl-
ethyl)amino]ethyl]~2=pyridinecarboxanilide dihydrochlo-
ride.

The compounds of Examples 2 to 33 were prepared by the

5
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Example 23

(R)w4’~[2w[(ZwHydroxywzwphenylethyl)amino]&thyl]~3—pyri~

dinecarboxariilide dihydrochloride

. Bxwample 3

(R} =4’ [ 2 [ (2-Hydrény-2~phenylethyl) amino]ethyl] ~8-gquino~-

linecarboranilide dihydrochloride

Example 43
(R) =4’ = [2-{ (2~Hydroxy~2Z~-phenylethyl)aminolethyl]~(E) -3~ (2-

pyridyl)adrylic anilide dihydrochloride

Bxample 5:
(R)=2= (Benzothiazol-2~yl) -4’ «[2—[ (2~hydroxy-2~pheny 1~

ethyl)amino]@tbyl]mmetanilide dihydrochloride

Example 6:
(R)=4' - [2-[(2-Hydroxy~2-phenylethyl)aminolethyl] -2~ (imid-

azol2,1-blthiazol-3-yl)acetanilide dihydrochloride

Example T:
(R)-4' - {2~ (2-Hydroxy-2Z2-phenylethyl)aminolethyl]~-2- (2=~

methylthiazolfaﬂjl)acetanilide hydrochloride

SAWAI EX. 1015
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Example ©:

(R)—47 ~[2~] (2-Hydrogy-2~phenylethyl)amino)ethyl]~2« (1H~

imidazol=-2-ylyacetanilide dihydrochloride

Example -9:

(R) -4~ [2=[(2-Hydréxy=2-phenylethyl) aminojethyl] -2~ (1H~

taetrazol-5-yl)acetanilide hydxochloride

(R)—A'—[2w[(2¥Hydxoxyw2wpheﬁylethyl)amino]@thyl]w2w(5~

gulfanyl~1H=1,2,4«triazol-3-yl)acetanilide hydrochloride

Example 11:
(R) =2- (2=Aminothiazol=d-yl) -4’ ~[2~[ (2-hydroxy-2-phenyl-

ethyl)amino]ethyl]-2~oxcacetanilide dihydrochloride’

Example 12:
{R)-2-({5-Amino-1,2,4~thiadiazecl~3-yl) -4/ - [2~ [ (2-hydroxy~2-

phenylethyl)aminc]ethyvl]acetanilide dihydrochloride

Example 13:
(R)-2-{5-Ethoxycarbonylamino~1, 2, 4~thiadiazol-3-y1l)-4'-{2~
[{(2-hydroxy~2~-phenylethyl)aninolethyllacetanilide hydro-

chloride
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Example 14:
(R)~2=[(2= (3=Flucrophenylamino) thiszol-4wyl)~4'~{2~{ (2~
hydrory~2~phenylethyl) aninolethyllacetanilide dihydro-

chloride

Exanple 15:
(R) =2~ (2=Chloropyridin-g-yl) -4’ -[2~[ (2-hydroxy-2~phenyl-

ethylYaminolethyllacetanilide hydrochloride

Example 16:
(R)~2—{(2~Benzyloxypyridin-6-yl)-4'~[2-[ (2-hydrory-2-phen-

viethylyaminolethyllacetanilide hydrochloride

Yt . Example 17
& (R)-47w 2~ (2Z-Hydroxy~2~phenylethyl) aminojethyl]-2-[1- (2~
mathyl-=3=-propenyl) -1lH-inidazol-2~yl)acetanilide dihydro-

chloride
Example 18:
(R)~2-(1-Benzyl-1H~inidazol-4-yl1) -4’ -2~ [ (2~hydroxy—-2-

phenylethyl)aminolethyllacetanilide dihydrochloride

Example 19:
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(RY =2=[1l=(2~Chlorobenzyl)~1H~-inidazol-4~yl] -4 = [2~[ (2~
hydrory-2Z-phenylethyl)anino]ethyllacetanilide dihydro-~

thloride

Example 20:
(R) =2~ [1~(3=~Chlorobenzyl)~lH-imidazol-4-yl)—4" ={2={ {2~
hydroxy-2-phenylethyl)aminolethyllacetanilide dihydro-

chloride

Example 21:
(R} ~2-[1=(4~Chlorobenzyl)-1H~imidazol~4~yl] -4’ - [2~( (2~
hydroxy-2<phenylethyl)amino}ethyl]acetanilide dihydro-

chloride

Example 22:
(R) -2—-[1~ (4-Fluorobenzyl) ~1H-imidazol-2=yl] =4’ = [2~ [ (2~
hydroxy~2mphenyl@thyl)amino]ethyl}aaeténil$de dihydro-

chloride

Example. 23:
(R) =2~ [1-(4~Chlorobenzyl) =1H-imidazgol=2wyl] -4’ ={2-] (2~
hydroxzy-2-phenylethyl)amino]ethyljacetanilide dihydro-

chloride
Example 24:

o\
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(RY=2=[1~(4-Bromobenzyl) ~1H~imidazol~2=yl]«4’ {2~ (2-hydr~

oxy-2=-phenylethyl)aninolethyllacetanilide dihydrochloride

Example. 25:
(R)~47 = [2=[(2-Hydrory-2~phenylethyl)amino]ethyl} -2« [1= (4~

iodobenzyl)-1H~inldazol~2~yljacetanilide dihydrochloride

Exampie 26:
R)w4’~[2 [(2 Hydroxy 2 pheny]ethyl)ammno]ethyl] 2—{1=-1{4

i trlfluoromethylb@n?yl)~1H 1m1da7ol 2 yl]aceLanllld@ di-

ﬁ‘ hydrochloride
W7

&

-2 *
% Example 27:
£

(RY =47~ [2={(2=Hydrory~-2~phenylethyl)aninolethyl] -2« [1- (2~

7

*

2

4
3 o

naphthyl)=1H~imidazol-2~yllacetanilide dihydrochloride

o

Example 28:
(R} =2~ [1-(4~Fluorobenzyl) -5-methyl-lH~imidazol-2~yl]} -4’ -~

[2—[(2whydr0xy—2“phenylethyl)amino]@thyllacetanilide [sh RS

hyvdrochloride

Example 29:
(R)-2~[1-(4=Fluorobenzyl) ~4-methyl-1H-imidazol=2~-y1l] -4’ ~

[2~-[(2-hydroxy~2-phenylethyl)aninelethyl]acetanilide di-

hydrochloride

L
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Example 30:
(RYy =2~ 1~ (4~FPluoreobanzyl) ~1H~tetrazol 5=yl =4/ ~{2~[ (2~

hydroxy-2-phenylethyl)aminolethyllacetanilide hydro-

chloride

Exaniple 311
(Ry=2=[2~(3, 4~Dichldrobenzyl) -lH~tetrazol-5-yl]l-4' ~[2-[ (2~

henylethyl)aminoleth

yvilacetanilide hydro-

chloride

Example 32:
(R)-2=[2=(4~Fluorobenzyl) ~1lH~tetrazol-5~yll~4’ ~[2=[ (2~

hydroxy-2-~phenylethyl)aminolethyllacetanilide hydro-

chloride

Example 33:
(RYy=2-[1~(3, 4~Dichlorobenzyl)~1H~tetrazol-5-y1]-4/~[2-[ (2~

hydroxy=-2-phenylethyl)aminolethyllacetanilide hydro~

chloride

‘Example 34:
To a solution of 175 mg of tert-butyl (R)-N~[{2-[4~[2-
(1H~1,2,4~triazol~3-yl)acetylaminolphenyl]ethyl)-N- (2~

hydroxy~2-phenylethyl)carbamate in 5 ml of methanol was added

L/\ .
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4 ml of a sclution of 4N hydrogen chloride in ethyl acetate.

The mixkture was stirred at room temperature for three hours,

the solvent was filtered off, and the resulting powder was

washéd with ethanol’  The resulting powder was dried to give

1125 mg of (R)~4/-[2~](2-hydrory~2-phenylethyl)amino]eth-

yl]MZH(lH—lrz,é—triaZOIMBwyl)acetahilide dihydxo¢hloride.
The compoundsg of Examples 35 to 40 were prepared by the

same. manner as in BExample 34.

Example 35:
(R) -2~ (5-Benzylsulfanyl-1H-1,2, 4-triazol-~3~yl) =4/ ~[2~] (2~

hydroxy-2-phernylethyl) aninolethyllacetanilide dihydro-

chloride

Exdmple 36:
(R)y=2~(2=Acetanidothiazol~4-yl) -4’ - {2~ [ {Z-hydroxy-2-phern-

yvliethyl)aminolethyllacetanilide hydrochloride

Example 37:
(R) =47 - [2=[ (2-Hydroxy-2-phenylethyl) amino)ethyl] -2- (2=

.m@thanesulﬁanamidmthiazolma—yl)acehanilida hydrochloride

Example 38:
(R) -2~ {Z2~Guanidinothiazol~4-yl)~4’' -2~ [ {2~hydroxy-2-phen-—

ylethyl)aminclethyl)acetanilide dihydrochloride

L,,LH
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Exanmple-39:
(Ry=4"=[2=[ (2~-Hydroxy=-2-phenylethyl)aminolethyl]~2~ (2~

phenylamihothiazolwd~yl)acaﬁanilid@ hydrochloride

PExample 40:
‘(R)w4'«[2~[(2—Hydraxy-2—phenylethyl)aminm]@thyl]-zw[lw(4w

nitrobenzyl)-1H-imidazol~2~yllacetanilide hydrochloride

Example 41:

L i
|
$

% To- 6930 my. of  tert-butyl (R)me[Z—[%w[Qw(z—aminow
% thiazol-4-yl)acatamino] phenyl]lethyl] -N~[ (2-hydroxy-2-phen-
&
% ylyethyllcarbamate were added 30 ml of methanol and 15 ml of
%f azolution of 4N hydrogen chloride in ethyl acetate, and the
o
% mixture was stirred at room temperature for two hours. The
‘ solvent was evapor%téd in vacuo, and the residue was purified
by a reverses phase column chromatography {eluent:
water/methanol = 2/1) to give 310 mg of (RYy =2=- (2~

“aminothiazol-4-yl)«4’ {2~ (2-hydroxy-2~phenylethyl)amino} -

ethyl]lacetanilide dihydrochloride.

The compounds of Examples 42 to 57 were prepared by the

same manner as in Example 41,

Example 42:

45
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(Ry~4" = [2~] (2~Hydroxy=-2~phenylethyl)aminc)ethyll~ (Z-amino~

thiazol~4~yl)carboxanilide hydrochloride

Example. 43:
(R) =2~ (2~Amino~5~mathylthiazol=4d=-yl) -4~ {2~ [ (Z~hydroxy~2~

phenylethyl)aminolethyllacetanilide dihydrochloride

Example 44:

phenylethyl)amino]ethyllpropionanilide hydrochloride

Bxample 45:
(R) =47« (2= (2-Hydroxy~2~phenylethyl)aminolethyl] - (2—amino=-

4,5,6,7-tetrahydrobenzothiazol-4-yl)carborxanilide

dihydrochloride

Example 46:
(R) =4 =~ [2~[ (2~Hydrony~2~phenylethyl)aminolethyl] -2« (imic~

azol[2,l-blthiazol~é~yl)acetanilide hydxmchlvrid@

Example 47:
(R)=2- (2-Benzyl-10-1,2,4—-triazol-3~yl) -4’ - [2~ [ {2-hydroxy—

Z-phenylethyl)amino]ethyl]acetanilide hydrochloride

Example 48:
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(R)=~2=(1-Benzyl~1lH~1,2,4-triazol=3=yl) -4’ ~[2-[ {(Z-hydroxy~-

2-phenylethyl)amino]ethyllacetanilide hydrochloride

Example 49:
(R)w?»(3»B@nzylw2wthioxothiazolmémyl)w4’w[2w[(2whydroxy—2w

phenylethyl)amino]ethyl]acetanilide hydrochloride

Bxample 50; ‘
(R) =47 = [2-[(2~Hydroxy-2~phenylethyl)aminolethyl]~(5,6,7, 8~

tetrahydrogquinolin=8-yl)carboxanilide dihydrochloride

Example 51:
(R)y~4"~[2-[(2~Hydroxy~2=-phenylethyl)amino)ethyl] -2- (1~

phenyl-iH-imidezol-2~yl)acetanilide dihydrochloride

Example 52:

(R) =4’ = [2~[ (2«Hydroxy=2-phenylethyl)aminc]lethyl] -2~ [ {1~ (4~
isopropylbenzyl)-lH-imidazol-2~yl)acetanilide dihydro-

chloride
Example 53:

(R) -4’ - [2-[ {(2-Hydroxy-2-phenylethyl)amino]ethyl]-2-[ (1~ (4~

phenylbenzyl) ~1H-imidazol~-2-yl)acetanilide dihydrochloride

Example 54

)
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(R)~2~[1=(2-Chloropenzyl) ~1H~imidazol-2-yl] -4/ ~{2~[ (2~

hydroxy-2-phenylethyl)aminolethyl]acetanilide dihydro-

chloride

Example 55:
(R) =2~ [1-(3~Chlcorobenzyl)~1H~-imidazol~2-yl}~-4" ~ {2~ (2~

hyaroxyw2~phemyiethyl)ammno]@thyl]acetanilid@ dihydrao-

chloride

Example 56:
(RY =2~ [1~{(3,4-Dichlorobenzyl)-1H-imidazol-2-y1l} -4’ ~[2~[(2-

hydroxy-2-phenylethyl)amino]ethyllacetanilide dihydro-

chloride

Example 57:
(R) -4 = [2~{ (2-Hydroxy-2~phenylethyl)aminolethyl]~2=[ (1~ {2~

pyridyl)methyl-1lH~imidazeol-2~yl)acetanilide

dihydrochloride

ThecxmmoundofﬁxambleSGwaspreparedbythasamenﬂnner

as in Example 1.

Example 58:
(R} =2~ {(2=aminopyridin-6~yl) 4/~ {2~ [ (2-hydrosy-2-phenyl-

ethyl)aminolethyl]lacetanilide dihydrochloride

L@
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T a solution of tert-butyl (R)=N-[2~[4~[[2~(2~amino-
thiazol-4-yl)=2~oxvacetyl]amino)phenyl]ethyl] -N- (2-hydr-
oxy-2=«phenylethyl) carbarate in 30 ml of methanol was added 130
mg . of sodium borohydride at room temperature. The reaction
mixture was stirred at room temperature for three hours, and

the solvent was evaporated in vacuo. The residue was dissclved

in' % ml of méthanol, and to this reaction solution was added

10 ml of a solution of 4N hydrogen ¢hloride~ethyl acetate. The

reaction solution was stirred at room temperature for eight
hours dnd the solvent was evaporated in vacuo. The residue
was purified by silica gel column chromatography (eluent:

chloroform/methanol = 5/1). The resulting residue was

purified by reversed phase column chromatography (eluent:
= water/methanol . 2/1) to give 77 mg of (R)~2-(2-amino-
thiazol~4~yl)-2=-hydrory—-4’ {2~ (2~-hydroxy~2~phenylethyl) -

aminolacetanilide hydrochloride.

Example 60:

To 349 mg of tert-butyl (R)=N-[2=[d-[[2~(2-benzyl-
oxypyridin—ﬁ-yl)acetyl]amino)phenyl]athyl]—N—(2»hydroxyw2w
phenylethyl) carbamate were added 478 mg of pentamethylbenzene
and 5 ml of triflucroacetic acid successively. The reaction
solution was stirred at room temperature for four hours, and

the solvent was evaporated in vacuo. To the residus were added

L{ _
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"water and po*t:assiﬁm carbonate to make the solution basic, and
the agueous phase was extracted with a mixed solvent of
chloroform and tetrahydrofuran., The organic layer was dried
over anhydrous. magnesium sulfate, and the solvent was
gvaporated in vacuo. “The residue was purified by silica gel
column chromatography (eluent: chloroform/methanol = 10/1 -»
5/1)y. To an ethanolic¢. solution of the resulting residue was

added 100 pl.of a 4N hydrogen chloride-ethyl acetate solution,

W3 and then the gsolvent was evaporated in vacuo, The resulting

crude crystals were recrystallized from ethanol-ethyl a%c:rétate

[ (Z2=hydroxy-2-phenylethyl)aninolethyllacetanilide hydro-

fﬁ;' chloride.
: fjf The compounds of Examples 61 to 76, 83 and 85 wexe prepared
g::; by the same manner as in Exanple 1; and the compounds of Exaimples

77 te B2 were prepared by the same manner ag in Example 41.

Example 61:
(R) =4’ ~[2~[(2~Hydroxy-2-phenylethyl)aminol ethyl]=2-(2~

methylpropyl-iH-imidazol-2~yl)acetanilide dihydrochloride

Example 62:
(R) =2~ [1-(2~Fluorobenzyl) ~1H-imidazol~2~yl] 4" - [2—(2-hydr—

oxy-2-phenylethyl)aminolethyljacetanilide dihydrochloride

50
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Example 63:
(R) =2~ [1-(3=Fluorobenzyl)=1H-imidazol~2~yl] -4’ -{2~ (2~-hydz-

oxy-2-phenylethyl)aminolethyllacetanilide dihydrochloride

Example 64:
(R)-2=-[1={2,4~Difluorobenzyl) «1lH-imidazol-2~ylj~4' -{2~ (2~

hydrogy-Z-~phenylethyl)amino]ethyllacetanilide dihydro~

chloride
U Examplé 65: a T o I
i P
i K
?? (R) =2~ [1=(2, 6~Diflucrobenzyl) ~1H~imidazol=2~yl] -4’ «[2~ (2~
?? hydroxymzmphenylﬁthyl)aminé]ethyl]acetanilide dihydro-
%f chloride
x
=
g
o Example 66;
o mple 68

C(R)=2={1- (3, 5~Difluorobenzyl) -1lH-imidazol-2-yl] -4/ ~[2-(2-
hydroxy-2-phenylethyl)amino)ethyllacetanilide dihydro-

chloride

Example 67:
(R)-2~[1-(2,5-Difluorobenzyl)~1lH-imidazol-2-yl]~4" -2~ (2~

hydroxy=2-phenylethyl)amino]ethyljacetanilide dihydro-

chloride
Example 68:

Ol
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(RY-2=~[1~(3,4~Difluorobenzyl) ~1lH~imidazol-2-y1l] -4/ ~[2= (2~
hydroxry~2-phenylethyl} amino]ethyljacetanilide dihydro-

¢hloride

Example 691
(Ry~4' = [2~[ (2=-Hydroxy=2-phenylethyl)aminolethyl]~2-~[1-

(2,3,6~triflumr0b&nzyl)—1H*imida201¥2wyl]acetanilid@ di~-

hydrochloride

Example 70:
(RYy=4' = [2=«] (2-Hydroxy-2~phenylethyl)aminolethyl}-2~{1~

(2,4,5«trifluorobenzyl) ~1H-imidazol~2=yllacetanilide di-

hydrochloride

Example 711
(R)md’—[Qw[(2wHydrcxyw2—phenyl@thyl)amino]athyl}—Qw[lé

(3,4,5-trifluorobanzyl) -1lH-imidazol-2~yllacetanilide di-

hydrochloride

Example 72:
(R) -4’ - [2-[ (2-Hydroxy-2-phenylethyl)amincojethyl] =2~ (1~

(2,3,4,5,6~pentafluorob@nzyl)—1Hwimidazblw2-yl]acétanilide

dihydrochloride

Exampl@'73:

5
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(R)~4’m[2—{(Z-Hydraxywzmphenylethyl)aminb]athyl}~2wtlw(3w

iodobenzyly-1H~imidazol-2-yllacetanilide dihydrochloride

Exrample 74.
(R)~2wf1w(2,G-Diahlorobenzyl)~1Hwimidazolw2—yl]»4’~[(2—

hydroxy-2-phenylethyl)aminolethyl] acetanilide

hydrochloride

Examp’

-2-yl)-4’ ~[2-(2-hydr-

(R)=2-[1~(4~Cyanobenzyl)~1H~imidazol

o

Y

Y

% oxy-~2=phenylethyl)aminolethyllacetanilide dihydrochloride
) .

£

k]

ig Example 76:

%f (R} ~4" ~[2~[(2~Hydroxy~2=phenylethyl)aminc]ethyl]~2-[1=

m:..‘“:

% (gquinolin-2-yl)=1iH~imidazol~2~-yllacetanilide trihydro-

chloride

Example‘77:
(R) =2~ {1~ {2«Chloro-6~fluorobenzyl) ~lH-imidazol-2~yl]-4f ~

[2-(2-hydroxy-2-phenylethyl)aminoclethyl]acetanilide

Example 78:
(R) ~2—[1~(2-Chloro-4-fluorobenzyl) -1H-imidazol=2-yl] =47 =

[2-(2-hydroxy-2-phenylethyl)amino]ethyllacetanilide

55
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Example 79
(R) -2~ [1=-{2;5~Dichlorobenzyl) -1H-imidazol-2~yl] -4 ~[2-(2~

hydroxy-2-phenylethyl)aminolethyllacetanilide dihydro-

chloride

Example 80:
(R)m4’~[2w[(2wHydroxy~2~ph@nyl@thyl)amino]ethleﬂ2m[lw

(2,3,4~trifluorobenzyl) ~1H~imidazol-2-yl]acetanilide di-~

£ .
L hydréchloride
. M;‘q L. S A e
Y T ) mmm———
A
g ﬁxampla 81:
?% (RYy~4'=[2=[{2=~Hydrory~2~phanylethyl)aminolethyl]=2-[1- (4~
ig methoxycarbonylbenzyl)~1H-imidazol~2-yl]acetanilide di~-
%. hydrochloride
&

fod
Example 82:
(R)y~47 =21 (2~Hydroxy-2~phenylethyl)amino]ethyl] 2= {1~

[ {piperidine~l-carbonyl)benzyl]~1H-imidazol~2-yllacet~

anilide dihydrochloride

Erample B3:
(R) ~4’ -~ [2-[ (2~Hydroxy=2-phenylethyl)amino)lethyl] -2~ (1-

pyrazolyl)acetanilide hydrochloride

Example 84:

SAWAI EX. 1015
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(RYy =4’ = [2-[ (2~Hydrozy-2~phenylethyl)aminolethyl] -2~ (1,2, 4~

triazol-li~¢l)acetanilide dihydrochloride

Example 85:
(Ry=2~ (2~Aminobenzimidazol-1-yl)~4' ~[2-{ (2~hydroxy=-2-phen~

ylethyl)amineolethyllacetanilide dihydrochloride

Example 86:
To a  solution  of 20.1 g of 4/-{2-[N-benzyl-N- (2~

hydroky-2=-phenylethyl)amine]ethyl] -2~ (Z-pyridyl)acet-

anilide in 400 ml "of methanol was added 5.96 g of 10%

palladium~carpon. . The reaction solution was stirred for six
hours in. a hydrodern atmosphere under atmospheric pressure.

Insdluble matters were filtered off using Celite and the

Filtrate was concentrated in vacus. To a methanolic solution
of the resulting residue was added 10.8 ml of a 4N hydrogen

chloride-ethyl acetate solution, and the solvent was

evaporated in vacuo. The resulting crude crystals were

’

recrystallized from methanol~ethancl to give (R)~4’-{2~
[{2-hydroxy~2-phenylethyl)amino]ethyl]-2- (2-pyridyl)acet-

anilide hydrochloride.

The compounds of 87 to 90 were prepared by the same mannex

as in Example 86.

Example 87:

55
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(Ry=4’ ~[2~] (2~Hydrony=2-phenylethyl)aminojethyl]~2-

pyridyl)acetanilide hydrochloride

Example 88

) (3...,

(R) =47 =2~ (2~Hydroxy=-2~phenylethyl)amino]ethyl}~2- (4~

pyridyl)acetanilide hydrochloride

St i3

Example 89:
%LR)—4’~[2~[(QMHydroxym2nph&nyléthyl)amino]athyl]w3w(2—

@ pyridyl) propionanilide hydrochloride T

b

o

@

f§ Example -20:

E (R) =47 = [2-[(2~Hydroxy~2-phenylethyl)aminolethyl] =2« [{1l-~

= phenylethyl)-1H-imidazol~2-yl]acetanilide dihydrochloride

%

o

Example . 91:

(R) -2- {1H~Benzimidazol~2-yl) ~4" - [4-[2~ [N-benzyl-N— (2~

hydrony~2-phenylethyl)aminolethyl]phenyvljacetanilide (2

240

mg) was dissolved in 30 ml of ethanol, then 170 mg of 10%

palladium-carbon was added thereto and the mixture was stirred

for nine hours in a hydrogen atmosphere under atmospheric

prassure. The

evaporated in vacuo, and the

ethsnol~gthyl acetate to give

catalyst was filtered off, the solvent was

was washed with

mg of (R)~2-(1H-

SAWAI EX. 1015
Page 142 of 1092 pro 00000143



Best Available Copy

benzimidazol-2-yl)-4'~[2~[ (2~hydrogy-2~phenylethyl)amino]-

ethyllacetanilide.

The compounds of Examples 92 and 93 were prepared by the

Same manner as in Example 86.

Example 92:
(RY=~4" = [2=[ (2~Hydroxy~2~phenyléethyl) aninclethyl]-2=- (3~

methylpyridin~2-yllacetanilide hydrochloride

Exanple 93:
(RY~47 - [2~[(2~Hydroxy-2-phenylethyl)aminoclethyl]~2- (2~

pyrazinyl)acetanilide hydrochloride

Example 94:
(R)w4’—[4—[2-[N“Benzyl~Nw(thydraxyw2—phenyl@thyl)—\
amino]ethyl]phenyl}=2~{i~benzyl-1H-imidazol-2~yl)acet~ '
anilide (3%0 mg) was dissolved in 20 ml of ethanol, theq 130
g of 10% palladiﬁmwcarbon was added thereto, and the mixture
was stirred for 17.5 hours in a hydrogen atmosphere under

atmospheric pressure. The catalyst was filtered off, the

solvent was evaporated in vacuo, and the residue was purified

by silica gel column chromatography (eluent: chloroform/

methanol/concentrated adumous ammonia = 200/10/1). The

resulting oily substance was dissolved in methanol, and 280

il of a 4N hydrogen chloride-ethyl acetate solution was added

=
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thereto. The mixture was filtered after adding active carbon
was added thereto, and the solvent was evaporated in vacuo to
give 200 g Of (R)=2~(l-benzyl-lH-imidazol-2-yl)-4’-[2~
[{(2=hydroxy=-2-phenylethyl)aminolethyljacetanilide dihydro-
c¢hloride.

The compounds of BExamples 95 and 97 were prepared by the
fame manner. as in Example 91; the compounds of Examples 98 and
100 'were prepared by the same manner as in Example 94; and the

w¢9mpqp§q§“ggw§ﬁiwg}@§ 99 and 101 to 103 were prepared by the

same manner as. in Bxample 86,

Exanple 95:
(Ry=4/ ~[2~] (2~Hydroxy=-2-phenylethyl)amino]ethyl] -2~ (4-

methyl-2-pyridyl)acetanilide

Example. 96
(R)~47 ~{2-[ (2-Hydroxy=-Z~-phenylethyl)aminojethyl]~2- (5~

methyl-2-pyridyl)acetanilide

Example 97: ’
(R) =4~ {2~ [ (2-Hydroxy-2~phenylethyl)amino]ethyl] -2~ (6~

methyl-2-pyridyl)acetanilide

Example 98:

W,

SAWAI EX. 1015
Page 144 of 1092

PTO_00000145



L . . Best Available Copy

58

47 = (R} =2- [ {{R) -2~Hydroxry-2~phenylethyl)aminclpropyl] -2-

(Z=pyridyl)acetanilide hydrochloride

Exanmple 99:
47w [ (8y=2~[ ((R)~2=Hydroxy=-2-phenylethyl)aminolpropyl]-2-

{2-pyridyl)aceténilide hydrochloride D

Exemple 100:

Benzyl-lH-imidazol-2-yl)~4/-[ (8)~2~[ ( (R) -2-hydroxy-2-

;; phenylethyl)amino]propyllacetanilide hydrochloride
W : ‘

& s
ﬁ

?ﬁ Example 101:

.' =)

% 47w [2- [ [2~Hydroxy-2- (2~fluorophenyl)ethyl]anino]ethyl] -2~
&

4

@ (2-pyridyl)acetanilide hydrochloride

& )

i
N

Bxample 102:
4" - [2-[ [2=Hydrony~2~{3~flucrophenyl)ethyl]amino]ethyl] -2~

(2~pyridyl)acetanilide hydrochloride

Example 103:
47 - [2~[[2~Hydroxy-2~(4-fluorophenyl)ethyl]lamino]ethylj~2~

(2-pyridyl)acetanilide hydrochloride
Example 104:
SAWAI EX. 1015
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To a solution of 805 myg of 4'-cyanomethyl=2«(2«
pyrimidinyl)acetanilide in 30 ml of tetrahydrofuran were added
30 ml of an ethanolic solution of a Raney nickel and 3 ml of
concentrated dguesous  ammonia. The reaction solution was

stirred for four hours in a hydrogen atmosphere under

atmospheric pressure, then insoluble matters were filtered off
using Celite, and the solvent was evaporated. To the resulting
résidue were added 1.0 mi of 2-propanol, 300 mg of (R)-styrene

~oxide and 2 ml of methanol successively. The reactionmizture

was heated to refluxr for ten hours, and the solvent was

evaporated.. The residue was purified by silica gel column

chromatography  (eluent: chleoroform/methanol = 10/1). To a
methanolic solution of the resulting residue was added 150 pl

of 4N hydrogen chloride~ethyl ac:etatzé solution, and the solvent

was evaporated -in. vacuo. The resulting residus was
crystallized from m@thé%mol~etharxo;wethyl acetate and then
recrystallized from ethanol-diethyl ether to give 160 my of
(RY=4' - [2-[(2=hydroxy-2-phenylethyl)aninolethyl]-2-(2~
pyrimidinyllacetanilide hydrochloride.

The compounds of Exanples 109 to 108 were prepared by the
same manneyr as in Example 104; and the compound of Y‘E:xamplca 109

was prepared by the same manner as in Example 91,

Example 105:

o
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(RYy=4" = [2-{ (2~Hydroxy-Z~-phenylethyl)amino]ethyl] =2« (2=

guinolyl)acetanilide hydrochloride

Example 106:
(R)wd'-{Qw[[Zwﬂydxoxymzw(3mchloroph@nyl)athyl]aminofw

athyl]~2- (2-pyridyl)acetanilide hydrochloride

BExample 107:

wﬁLﬁi@:ﬂ{_[Zfﬂydroxy-Zm(3-pyridyl)ethyl]amino]ethyl]w2~~(2—

pyridyl)acetanilide hydrochloride

Example 108:
(R)=2=[1-(4~Chlorowenzyl) ~1lH~-benzimidazolw2~yl]=4’ ~[2~{ (2~

hydroxy=-2-phenylathyl)aminolethyllacetanilide dihydro-

chloride

Example 109:
(R} =2~ (4, 6~Dimethyl-2-pyridyl) -4’ - {2~ [ (2-hydroxy-2-phenyl=-

ethyl)aminolethyljacetanilide

Example 110:

4’ - (3-aminopropyl)~2- (2Z-pyridyl)acetanilide were

) Ilv O
added 10 ml of 2-propancl and 600 mg of (R)-styrene oxide
successively. The reaction mixture was heated to reflux for

four hours, and the solvent was evaporated. The residue was

SAWAI EX. 1015
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purific‘ad by silica gel column chromatography (eluent:
chloroform/methanol = 30/1 -» 10/1). To a methariolig solution
of the resulting resgidue was added 100 pl of a 4N hydrogen
chloride~ethyl acetate solution, and the solvent was
evaporétad in vacuo. The resulting crude crystals were
recrystallized from ethanol-diethyl ether to give 71 mg of
(R} =4’ ={3~[ {Z2-hydroxy-2-phenylethyl)aminolpropyll-2-(2-

pyridyl) ace\mnilidw hydrochloride.

£

B R it e st

i e e et e e
i@' Brample 111:

i To a solution of 3.62 g of tert~butyl N-[2~[4-[[2~(2-

fﬁ pyridyl)aca‘tyl]amimo]phénoxy]ethy.l]carbamate in 30 ml of

;%3 methanol was added 50 ml of a 4N hydrochloride-ethyl acetate

i“:f solution. . After the reaction scolution was stirred at room

g temperature for eight hcurs, the solvent was evaporated in

vacuo. . To the residue were added an agueous solution of sodiunm
hydrogeﬁ carbonate and potassium carbonate to adijust to pH
about 12. The resulting agueous phase was extracted with a
mixed solvent of chloroform and tetrahydrofuran. The organic
layer was dried over anhydrous magnesium sulfate and
concentrated, the resulting residue was dissolved in 40 nl of
methanol, and 1.02 g of (R)-styrene oxide was added thereto.
After the reaction solution was heated to reflux for 26 hours,
the solvent was evaporated in vacuo. The resulting residue

was purified by silica gel column chromatography (eluent:

SAWAI EX. 1015
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chloroform/methanol = 30/1 > 10/1) and dissolved in methanol,
0.5% ml of a 4N hydrogen chloride-ethyl acetate solution was
added, and t};x@ solvent was evaporated in vacuo. The resulting
crude trystals were recxystéllized from methanol-ethanol to
give 320 mg o of (R)Y-4'-[2-[(2~hydroxy-2-phenylethyl) -~

aminc]ethoxy] =2« (2~pyridyl)acetanilide hydrochloride

Bxample 112:

~To ca-solution of 490 wmg of  tert-butyl N-[1,l-di~

L E

;&; methyl-2= (4~ [2={2-pyridyl)acetyllamino]phenyl]ethyl]~

ﬁ;ﬁ carbamate in 10 ml of methancl was added 30 ml of a' 4N
?? hydrochioride-sthyl acetate solution. After the reaction
g ’ “solution was stirred at room temperature for eight hours, the
21 solvent was. evaporated in vacuo. To the residue were added
};‘5{ an.agueous solution ¢f sodium hydrogen carbonate and potassium

carbonate td adjust to pH about 12. The resulting aguecus
phase wals extracted with a mixed solvent of chloroform and
tetrahydrofuran. The organic layer was dried over anhydrous
magnesium sulfaf@ and concentrated, the resulting residue was
dissolved in 2 ml of 2-propanol and 2 m)l of methanol, and 120
mg of (R)~styrene oxide was added thereto. BAfter the reaction
solutién was heated to reflux for 24 hours, the solvent was
evaporated in vacuo. The resulting residue was purified by
silica gel column chromatography (#luent: chloroform/methanol

=30/1 ~ 5/1) and dissolved in methanol, 0.1 ml of a 4N hydrogen
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chloride-~ethyl acetate solution was added, and the solvent was

evaporated in vacuo. The resulting residue was purified by

silica gel column chromatography (eluent: chloroform/methanol

= 5/1) and a reversed phase column chromatography (eluent:

water/methanol = 2/1 - 1/1) to give 35 mg of (R)y-4/-(2,2~-
dimethyl=2~{ (2-hydroxy-2~phenylethyl)aminolethyl]~2- (2=
pyridyl)adetanilide hydrochloride.

The compdund of Exanple 113 was prepared by the same manner

d as in Example 1.

Mt

it Exampls 113:
i (R) =L~ [4~[2~{{2-Hydroxy-2~phenylethyl)aminolethyl]phenyl] -

o 3w (2+pyridyl)yurea dihydrochloride

e '
o A# hereunder, physical and chemical properties of the
compounds of the Referential Examples are given in Tables 1

and those of the compounds of the Examples are given in Tables

2.

The symbols in the tables have the following meanings.
Rex.:; Referential Example No.

Ex.: Exampl@ Neo.

DATA: Physico-chemical properties

NMR: Nucleomagnetic resonance spectrum (TMS internal

standard; DMSO-d was used as a solvent unless otherwise

\ ij
SAWAI EX. 1015
Page 150 of 1092 pro_o0000151

specified)



. ' Best Available Copy

® " ®

mp: melting point
dec: decomposition
M8 (m/z): mass spectrographic data (m/z)

Structure: structural formula

[T

Table 1 ‘
1| NMRCDCE) & 2751 Hdd =124, 8.8Hz), 2.85-304BHm), 4.70(1H,dd J=8.8, 3.712), 7.247 40(7H,m9, BA

0-820(2Hm)
2 | NNR (CDCK) & 1.440H,8), 2.75-3.10(2Hm), 320-8.70/H,m), 4 S3(1Hb), 7257 400 H 1), BAA(ZH O b=8.4
Hz)

_.3. | NMR(CDCIa) & 147(8H,), 255-280(2H ), 3203, 40(2)»1 m) :a 453 65(2}-1 m) 437(1 H,m), 657-6 65(2H.m

), 6RI7.04EH M), 7.25-7.40EH ) e

4 1 NMR (CDOE) & 1.47(0H,8), 262-2.93(2Hm), 3.14-358(4Hm), 4.35(1Hbrs), 4,930 1+ bt),706~740(7H m),

457 50(1H,m), 7.67-7.72@H.m), 7800 HdtJ=2.0, 80H2), 825-831(1Hm), B.58-8.63(1H.m), 9.98(1H,brs)

5 | NMR ({COCE) 8 1.48(0+.8), 2.64-2.90(2H,m), 3.163.60(4Hm), 438(1H brs), 491 (1Hb, 7.10-7.42(7Hm), 7.
B5(1H,00,=8.0, 4.4H2), 7.74(1 HAJ=8.0M), 7.77-7.842Hm), 801 (1H,0,0=8.0, 1.2Hz), B34(1H,d =84, 1.68Hz

), 896(1H d =76, 1.6H2), 9.02(1 H.d J=d.4, 2.0H), 136101 Hbrs)

6 | NMR(CDCH) & 1.47@H,8), 2.60-2.80(2Hm), 3.153.56H,m), 3.78(2H s), 4.36(1 H,brs), 4. 32494(1 M), 5.1

B(2H ), 692-6.99(3Hm), 7.00-7,136H,mY, 7.257.38(6Hm), 7,427 48(H m), 10.340Hbrs)

S 7 | NMRECDOR) & 2562.94(6H,m), 3.403.65(2H,m), 380(1 H,ors), 385(1H,d,13.6H2), 462(1H.dd J=10.0, 3.2H

‘ %), 6.57-6,65(2H,m), 687-6 98(2H.m), 7.20.7.37(10Hm)

8 | NMR(CDCR) & 2.40[3H,9), 2.54-300(H,m), 357(1H,d J=136Hz), 3.88(2H ), 3951 HdJ=13.6Mz2), 4.62(1H

Lcd)=104, 36Hz), 7.00775(16H.m), 844(1H dJ=4.4H2), 9.66(1Hbrs)

9 | NMR (CDCH) & 258-2.85(1H,rm), 2,753 00(8H,m), 8.50(1H,d J=1320z), 385(1H,d,J=132Hz), 5.01(1 Hddd

=100, 8.2z, 6.97-703(1Hm), 7.12-7.35(k,m), 748-7.56(1Hm), 8.04-8.13(2H )

10 | NMR{CDCE) 5 370@H,S), 3.88(2H,5), 7.23-7.32(4Hm), 7547 82(2HmM), 7.7 (1HALJ=7.6, 1.6H2), 8831,

), 10.04(1H brs)

1| NMR (CDCH3) 8: 226(3H.9), 2.39(3H.9), 25‘7(@4 17 2M2), 272(2M 107 2H2), 3.72(2H ), BO5(11,5), 7.01(1

,8), 7.11(2H 0 J=B.8H2), 7,51 (@H.d J=8.8H2), 1017(1H5)

12 | NMR 8 2.32(3H,8), 241(3H,8), 2803.196HM), 3.752H8), 4.01(2H,5), 4. sa(wdwm? 6,32M2), 6,99-7.71(16

Hm), 10.26(14H,5)

S M
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DATA

1

P 223 225°C. NMIR B: 2053 28(6H,1), 488 5.07(1H,m), 7.23-7 44(6Hm), 7657.75(1 H i, 7.88(2 =
8.4Hz), BO5-8.22(2Hml, B75(1H.d J=44Hz), BI7(1Hbre), 843(1HE), 10650 HbS

2

mp: 263-265°C, NMR & 292:3.103H,m), 3.133.27@3H,m), 5.00(1H0d,J=10.8, 28Hz), 7.24.7 44BHm), 7.7
47813 m), 887(1H,dJ=8.0rz), 8.81-8.56(2H,m), 9.20-9.30(2H,m), 10.71(1Hbxs)

mp: 145-147°C, NVIR 8: 2.94-3.10(3H,m), 3.14-3.30(3H,m), 4.97-5.05(1H M), 7.27-7 46(7Hm), 7.77-7. 90
Hamy, 83001 H.0d, =84, 1.6H2), 860-8,71(2Hm), 889(1H brs), 810-9.30EHm), 13.12(1Hxs)

1P 246248°C (dec). NMRE: 292-308(3H, m), 3.11-326@EH M), 501(1H,dd =104, 2.8Mz), 7.24@Hd J=8
AHz), 7287 47(BH m), 756-7.75(4Hm), 785(1H due8.0Hz), 811 (1HL=7.8Hz), 873(1Hd J=4.4H2), B92(1
Hbrs) 932(14,brs), 10.69(1Hbrs)

s 228-233°C (dee), NMRE: 2.88-3.09(3Hm), 3,103 24(3H,m), 4.30{2H,5), 483-5.01(1Hm), 6.19(1H =
B8H2), 7187 27(2M,m), 7287 B3(7H,m), 7.57-7.82(2Hm), 7.97(1H,d, =7 8Hz), BOS(IH A J=8.00z), BB3(1H
brs), 9.11(1H brs), 10.57(1H brs)

R 1B1-162°C.  NVIR 5, 2853 24(6Hm), 4 24(2H,5), 407 (MO =056, 2.8Hz), 7.16-7.23@H 1), 7.27-7 44(
SHm), TEB(1HS), 761 @Hd=84Hz), TE5(1HS), B27(1Hd. =2 4Hz), BI7(THbrs), 0.47(1H brg), 10.94(1H,

NMR & 2.70(3H.8), 2.863.27(8Hm), 3.85(2H,5), 5005051 Hym), 7.18-7.60(100m), 1043(1H 5)

| 22eH du=B.3H), 7.08.7.63(4H,m), BO3(1H,brs), 9.38(1H brs), 10.86(1H 5)

P Z0B-207°C. NMR 8 2920 083HM), 3.10.8.22H,m), 4.28(2H 8), 501 (1HdJ=7.8H2), 621 (1HExe), 7.

), 721 (24,0, )=8.8M2), 7.30-7.42(80 ), 7.57 (2H 0, =8.812), B85(1Hbrs), 9.14(1H,brs), 10.88(1H5)

mp:210213°C, NMR & 2.86-308@Mm), 3123 22(H,m), 3.73(2H,5), 4.91-4.98{1H,m), 6 19(1H,dub=3.8Hz
3 721@2Hd=8.302), 7.29742(6Hm), 7.54(2H,d.S=8.3Hz), 8.78(1H brs), B99(1Hbrs), 10.35(1H,s), 1321(1H
£g), 13.34(1 Hibrs)

11

mp: 205-210FC (dec). NMRE: 2.80-325(6Hm), 4955 04(1Hm), 7.28-744FHm), 7677 75(2Hm), B15(1
1,5), B88(1H.bYS). 925(1 Mbrs), 10.83(1H brs)

R

M 244245°C. NMF 5 290-3.08EH M), 3108 20@3M,m), 3.67(2H,8), 5.0D(1H,00,J=2.4,10.02+z2), 7.19(2H
OuB3Hz), 7.28-7 426 m), 757EHAJ=831z), 890(1H,8), £31(1H), 1031 (1HS)

13

p: 205208°C. NMR 8 1.27(3H10=7.1H2), 2 863083, ), 3.12-822(3Hm), 8.86EH 8), 427 (2Hgd=7.1
Ha), 4 96(1H d =832}, 6.20(1H ), 7.19(2H A J=B.3Hz), 7.30-7 42(5Hm), 7.57(2H  J-B.3H2), 8.81(1H) .
10(1H3), 1033(1H8), 1253(1Hs)

4

mpt 169-173°C, NMR 5: 288-3.22(BHm), 366@Hs), 4.98(1 Hdd=2.8, 13.1Hz), 672(1H ), 7.192Hd k8,
3Hz), 7237 42(EHM), 759(21“4(3».):83!’42) 27277801, 385 (1H,5), 9.18(1H brs), 10.24(1H,trs), 10.85(1
.S) Q

| brs), 7A6722(24,m), 7.28TA6(7,m, 7.57-7 S3(RMm), 7.8A(THL=T 2Hz), 8951 HbrS), SA0(1H xs), 1048

mp: 248-251°C, NMR & 280-308(3Hm), 3.09-3.21(3H,m), 3.88(2M,8), BOR(1H 04 J=100, 2.4H2), 820(1H,

(1Hbrs)

P 237-235°C. NVIR & 257-3.240H ), 3.77(2H.8), 4 535, 0B(TH M), 5.32(2H 8), 6 20(1Hd J=4.0Hz), 6.73
(TH.AJ=BOH2), 59001 HO=7.2H), 7167 22(2Hm), 7.25-7 AB(10R M), 7.57-7 63(2H.8), 7670 H il J=8.4, 7
LH2) 8.870Hbs), 9.24(1H.0rs), 1030(1Hbrs)

17

mp:190196°C.  NMR S, 188@H ), 2.90-3.10@H,m), 3.103.208H.m), 4.32(2H,5), 467(1H.5), 4.832H3),
AB4(1TH.S), 49901 H 0 J=8.3Mz), 621 (o), 7.21 (2H,0,J=8.7H2), 7.24-7, 426}, 7.56(2H,0,0=8 802), 7,66(
SHdu=1.0H2), 7.71 (1M g1 GHe), BEOE Hbre), 93011 H brs), 10.92(1H,S)

18

mp:138141°C. NMRBE .01 (@H,brs), 3.15@H brs), 3 92({2H 8), 5.05(1H,0,)=10.3Hz), 5.44(2H8), 6.19(1Hpr
§), 719(2H,0,J=8.3Hz), 7.31-747¢10Hm), 7.60(2H,0,J=8.3H2), 786(1Hs), S.05(1H tys), 8.35(1H.8), 880(THb
18), 10.76(1H)

Mp: 140-143°C, NMR & 289-308(3H M), 3.16(3H brs), 3.95(2H,5), 5.06(1H,dJ=10.4Hz), 5.57(2H8), 6,16(1
Hbrs), 7.19(2H,d J=8.6Hz), 7.29.7 35(1Hm), 7.37-7 48(8H m), 7.857.57(1Hm), 7.61 @H,dJ=5.6-12), 9.09(1H,

brs), 9.31 (1M d J=1.5H2), 9.65(1H brs), 10.79(1Hs)

ol
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20

mp: 140-143°C, NMR §: 3.01-3.09(3H,m), 3.1603H brs), 3.93(2H 5), 5.08(1H,dJ=10.3Hz), 547(2H,9), 61801
H,brs), 7.19(2H,d =8 6Hz), 7.29-7.33(1H,m), 7.38-7 46(7H,m), 7.61 @H,0,J=8.842), 7.63(1H,9), 770(1H8), 9.0
B(1H,brs), 9.38(1H,5), 8.63(1H,trs), 10.78(1H,5)

21

mp:141146°C, NMR & 206-3.14@3Hm), 3.18@H,brs), 3.91(2H,s), 5.04(1Hd J=10.3H2), 5.45(2H,5), 6 22(1
Hbrs), 7.182Hd J=8.6Hz2), 7. 297, 42(8H m), 7.50(3H ), 7.60(2H,dJ=8.6Hz), 7.65(1H,8), 9.02(1H brs), 9.32(1
Hdd=1.5H2) 9.5501H brs), 10.73(1H8)

Mp  230035°C. NMIR 5: 2,595, 10(3Hm), 3.10-3.25(@H ), 4.47(2H8), 5.01(1H,cd, £105, 2400, 545(2H,
&), B21(1Hors), 7.167.22(H,;m), 7.287.50(7Ham), 7.54(2H,0,J=83Hz), 7 58(@H, 0 5.8, 1.9Hz), BS4(IHbr
5), 942(1Hrs), 1098(1H.8)

mp: 203200°C. NMIRE: 2,003 10(H ), 310-8 20GHm), 4414 ABEHM), 495.5.06(1 i, 5.462H8), &
21H D), 7.200Hd J=8.6H), 7307 AREH M), 7.50-7.548H,m), 770(H 8), BE2(1H bre), 9.39(1H brs), 10,
8810.95(1Hm)

24

Trp: 224-228°C. MR 5 2. 903.08@r 1), 310-3:22(3m), 4 04(2H 8), 4.97 (1 Hi0n=0.1H, B 4412, 620
(1H,brs), 7 20@H ., J=8.1Hz), 7.30-7.41 SHm), 7 AS(EH 8,)=8.6Mz), 7.55(2H 0,J=8,6H2), 8 B3(1Hre), 9,16(1
H,brs), 1076(1H.s)

mp: 222.225°C. NMR & 2.60-8.05@HM), 3103 203Hm), 4.43@H.8), 5.01 1HGJ=7 61z, 5442 ,9), 6.21
(IHbrs), 7.15-7 23(aH my, 7267 486 1), 7.51(2H,d,Js8.8Hz), 7.65-7.72(H,m), BI4(1H brs), 9.41(1Hbrs),
10.08(1H.8), 14720 Hbrs)

mp: 197-206°C.. NMR 5: 2.80-3. 10(3»»1 1), 3.10-325(3H m), 444(2H,5), 499(1H A, J=8.OHz), .61 (2H,9), 621

7.72-7.77@Hm), 890{1H brs), 9,.24(1H brs), 10.90(1H .8}

mp: 208:214°C, NVIR & 2.90-8.103H,m), 3.10-:322@3Hm), 4.44(2H ), 497 (1H,dJ=8.7H2), 5.62@H,9), 820
(1Hbrs), 7.16(2H,d J=8.0Hz), 7.80-7.55(10Hm), 7707 94(EHm), 8 8201 Hbxs), 91411 brs), 10.7601H.9)

T 21922FC,  NMR & 2.11(3H.5), 292-8.08@H, M), 3.10-320(3H,m), 4.43(2H g}, 502(1H,00,3-10.2, 24
2), B.51{2H8), BZ2(1Mbrs), 7.14-7.34(7H.m), 7.36-7 42(8H,m), 7.48-7.53(3H m), BO5(1Hjxs), 943(1 Hrs), 10
S4(1H.9), 14.61(1Hbrs)

mp: 204-207°C. NMR & 2.24(3H.9), 280-3.10@8Hm), 3.103.50(38Mm), 4432H.s), 5.01 (1Had J=10.3, 284
2), 5.39(2H,8), 821(1H brs), 7.17-7 24 m), 7.30-7 42(7H,m), 7.47(2H cd J=8.8, 5.4H2), 7.55(2H dpp=8.3047),
8.94(1H brs), 9.40¢1Hrs), 11.00(1H,8), 14.70(1H txs)

mp: 225228°C, NMR 5; 290-3.07@Hm), 3.10-323(03H,m), 4.28(2H 8), 497 (1HdJ=10.3Hz), 5.68(2H 5), 6.2
O(1HdJ=3.412), 7167 23(aHm), 7.30-7.46(7H,m), 7.53(2H d,J=8. SM.Z) 8.82(1Hbrs), 8.11(1H brs), 10.63(1H

5

3

mp: 232-235°C., NMR S 2.903.10@H,m), 3103 25[3Hm), 4.032H,9), 4 98(1H dJ=10.3Hz), 597(Hs), 6.2
Ok bys), 719H d,J=B.3H2), 7.28-7 42(6Hm), 7.55(2H,d J=8.3Hz), 7.67-7.77(2Hm), 887 (1H brs), 822(1H,
brs), 1049(1H,8), 14.61(1H brs) :

P 233-235°C, NMR §: 2.90-3.10@3H,m), 310-3.25(H m), 4.01{2H,9), 498(1HdJ=10.3+2), 591 (2Hs), 6.1
A H brs), 7.17-7.48(11 Him), 7 852 ,d,J=8 3Hz), 8.85(1H brs), 9181 H.brs), 10.47(1H.8)

mp:240-242°C, NMR & 290:3103Hm), 310-3250H,m), 4.32(2H ), 4.98(1H =103, 3.4H2), 572
) 820(1H,d,J=3.912), 7 20(2,d,1=8.3H2), 7.30-7.40(6H,m), 7.51 (2H,dJ=8,8Hz), 7.62(1H d J=8.3H), 7.67(1
HdJ=20H7), 8.86(1H4s), 9.17(1Hbrs), 10.67(1H.s)

mp: 221-224°C, NMR & 2.90:3.07 (3Hm), 3.10-3.200M m), 4.05(2H,5), 5.00@2H,dd, =27, 102z}, 7.21 (2
o =8.6Mz), 7.297.42(8Hm), 7 58(2H d,J=8.602), 883(1H 8), B81(1H brs), 9.32(1Hbrs), 10.62(1H 5)

P 22ERR4°C. NMIAE 285-307(3Hm), 3.12-321 @Hm), 384(H8), 4.332H.9), 498(1H,00,0=2.4, 102H
2), 7200, J=8.3M7), 7.22-7 42(10Mm), 7.58(H.,s8.3r42), B87(1Hixs) 92201H 1), 10.44(1Hs)

P 242.245°C. MR & 2.11(@H,9), 2.993,06(3H m), 308-321 3Hm), 366(2H,8), 500(TH.dd J=2.1, 102H
2), B02(1Hbre), 6.98(1 H,8), 71824 J=8.1Hz), 7 28-7.42(5H,m), 7.58(2H,d, J=8.1Hz), 8.89(1H brs), 2.30(1H,
brs), 1025(1H8), 12100H3)

37

Tp: 252-256°C, NMIR & 289(3H,8), 291307 M), 3.11-8.213Hm), 3.652H ), 4955 0(1H,m), 6.20(1
Hbrs), 655(1H,5), 7.20(2H d =8 BH2), 7.28.7.42(8Hm), 7.57(2H d,J<8.6H2), BE7(1Hbrs), 824(1Hbrs), 103

9iH8), 125601Hs)

)
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3B | mp >2ZBO°("(dm) NMR 5. 2.88-3.22(6H,m), 8. 73(2H,9), 3.85(2H.8), 500(1H ekl J=2.0, 10.0+z), 6.20(1H brs)

\7.12(1H,8), 7.18(2H 0. J=8.8Mz), 7,287 42(5H,m), 7.59(2H,d,J=6.8Hz), B39(aH,brs), 891 (1H,brs), 9.32(1H Iy

J 1041(1H 5), 1260(1H,s}

38 | mp:i77-181°C. NMRE&2908.10@8Hm), 310-8.25(3H,m), 3.67@H.s), 5.00(1H,adJ1=10.0, 2.0Hz), 668(1

H,5), 6.97(1 MLS=72M2), 7.19(25,0,=8.4b4z), 727-7420m), 7.59EHdJ=B.0Hz), 8.90(1Hbrs), 929(1H brg)
,10.29(1H,5), 1054(¢1H bxs)

40 | mp:237-243°C. NMR 8 2.80-3.06({3H,m), 3.06-3200H,m), 4.45(2H.9), 5.01 (1H ol =78, 20H2), 570(2H9)

L8211 H brs), 7.14(2H,dJ=B.8Hz), 7.20-7.42EHm), 7.46(2H,d,J=8 8Hz), 7.54(2H,d J=8.8H2), 7.77(2H dd b1

4.4, 2.0H2), 8.13(2H.d =040z, 89401 H brs), 9.41(1Hbrs), 1095(1H.8)

41 | rp:151489°C, NMA S 290-3,103Hm), 3.10-8.203M r), 376(2Hs), 5.02(1H,0d.J=10.2, 2.7Hz), 670(1H,

), 7.20(2H 0 J=B.8Hz), 7 257.40BH M), 759(2d,J=8.82), BOG(1H brs), 921 (1H brs), 9.43(1H ors), 10.58(1

42 | mp: 205-206°C. NMR 8 290-3.00@H,m), 3.13-8.2303H,m),492-487(1Hm), 620(1Hxs), 7.18-7.42(10Hm

), 7712 d J=8.8M7), 8.76(1 H tys), BO2(1Hbxs), .65(1H.5)

43 | NMR & 2.20(3H,8), 2.00:307(3H,m), 3.10-3.20@H,m), 3.24(2H.8), 50001 H cd J=2.5, 103H2), 720@2H d =88

Hz), 7.28-7.428H,m), 7.59@H d J=8.80), 8.91(1H brs), 9.13(1H bors), 9.33(1H,bxs), 10.58(1H,5)

44 | NMR 8 1.48(6H.5), 285-322(BH,m), 420-4.96(1H,m), 6,19(1Hbrs), 640(1Hixs), 7. 17(21%1«:1,&:8 EHz), 7.27-7.

g AV BHM), 7 56(EH A =5.8H0), B8 74(1Hbrs), 801 Hbrs), .53(THbre)

*:i% s ) A48 LNMBR 8 1.68-2.12(4H m), 2,43~ -2.50(2H, m) 291-307@EHmM), 3.11-32038H m), 3.763.81 (1H,m), 5.00(1H,ck,J
LR 25 10.3Hz), B.20(THDIS), 719, =8 8Hz), 727-7.42(5H,m); 7.60(1H,dlb8.3Hz), 8.90( Hore), 933(TH, | — -~
2 ), 104301 M)

%z; 46 NMP" & 2.88-:3.24(5H m), 3.83(2H,8), 4.95-5.04(1H,m), B19(1H bxs), 7167224 ,m), 7.26-7 456Hm), 7.557
o B3(Hm), 7.87(1H,9), 80401 H.d.J=8.612), BO1(1H,brs), 8.32(11 ), 10.42(1Hbrs)
e 47 | MS (mi) : 456[V+H)T. NMR & 283319(6Hm), 4.03(2H,8), 4.87-497(01Hm), 5.43EH,S), 6.12(2H8), 7.20(
. 2H, J=8.3H), 7257 41(11H m), 7 53(2H 0 J=8.3M2) 7900 He), 1038(1HS)
Fi 48 | NMRA 8 2.88:3,18(6H,m), 3.69(2H 8), 4.87-4.95(1H,m), 5.36(2,8), 6 15-6 21(1H,m), 7.18(2H,d J=8.3Hz), 7.27
£ 74111 Hm), 7.54(2H 8 J=8.3H2), B57(1H,.9). B72(1 Hbrs), £.82(1Hbrs), 10.20(1Hs)
& 30 | MRS, 288.3.076Hm), 511321 BH1), 3.67(H,9), A 964 96(1Hr), 5.53(2H,5), 5 20(1H 8, b3 9F 53, 7.00(
. 1H,8), 7.13(2H d.J=7.3H2), 7.18(2H A J=B.3Hz), 7247 42(8Hm), 7.49@H d.J=B.3H), BE2(1Hbrs), .11 (1Hb
o %), 1035(1148)

= 50 | NMRS 1.76-1.87(@H ), 2.18-2.26(2Hm), 2808 22(8HiT), 4304 4701 M, 495 5,07(1H ), 757,201,

1), 7.27-7ABGH ), 7.547. 63@H,m), 7.747.82(1Ham), B27(1HJ=7 20iz), 8.67(1H d oo BHz), BOT(1Hbes
1.947(1H brs), 1074(1Hprs)
51 | NMR & 2.90310@H ), 310-8.200Hm), 416(2H,8), 4960 Fit.=B0HZ), 6501 Hiore), 7 1BEH A B E-D),
* | 7207800 2Hm), 7.84(HE), 7.97(1H,5), BB IHLxS), 817(1H brs), 10.55(1H.e)
52 | NMRB: 1.14(6H 0 =120z, 2 83(1H8ep. =12 9r12), 280-3 22(6H,m), 438(2H.5), 497(1H,d,J=4.1 ), 5.39(
2H,g), 620(1Hbrs), 7.07:7.42(100m), 752(2H 6 J=B.8Hz), 7 67(2H dJ=39H2), 8.8411Hbre), 947(1 Mbrs), 10
76(1H8)
B3| NMR 5 1,146, J=128H2), 2.680(1H8ep,)=12.90t2), 200-8.22(6-,m), 4.38(2H 8), 497(1H,,J=4.1 Hz), 5.39(
2H8), 8.20(1H brs), 7.07-7.42(10Hm), 7.52(2H 0.J=8.8Hz), 7.67(2H A J=39Hz), 8841 H brs), ©.17(1Hbrs), 10
78(1H8)
B4 | NME 5 2.958.02(H,m), 315@Hbrs), 44425 8), 5011 HAd =103, 25H2), 5 58(Hs), 8271 (1H bxs), 7.19@
M J=B.6H2), 7277 42(H M), 751 (2H d =8 8Hz), 7.567.60(1Hm), 769(1Hd k=2.4H2), 7.72(1Hd =2 0Hz
), 7.75(1H.6=2.0Hz), BI6( H brs), 9.44(1H brs), 1091 (1H)
85 | NMR 8; 2.943.04(3H,m), 3.15(3Hors), 394¢H 8), 501(1H,d J=103Hz), 5.312H 8), &2 (H.dJ=3.90), 7.0
(1H8), 7,177 43 (12H m), 7.54(2H,0,J=8.3Hz), BOB(1Hbrs), 0.35(1 Hbrs), 1085(1H.8)
56 | NMR5: 2.953.06(3Mm), 3 15@Hbrs), 4.44@2H8), 501(1H,dd =103, 25Hz), 551 PHs), 620(1H bre), 7.19@
H A =BEHz), 7.26-742(7Hm), 7.50-7.56@H,T), 75801 H,GJ=2.0H2), 7.73(1H,d, J=2.0H2), 8511 H brs), D43
1HErs), 1098(1H8) ‘

1
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57

NMIR 5 2953 05@H M), 3. 15(H brs), 4.43(2H,9), 5.01 (11, J=102, 262, 5.65(2Hs), 7 20{2Hd J=B.az),
7.29°7.48(Hrm), 7507 53(3H 1), 7700 H,d,J=2 0 z), 7.78(1H 6, J=2.0Hz2), 7.85(1 H ot J=B.0, 204), BAs()
HdJ=8.0Hz), B94(Hbre), 8.42(1Hbre), 10.85(1H.5)

58

mMp: 150162°C. NMR & 2.83.8,07(3M,m), 3.08(H,m), 385(2H 5, 5.00(1 Hed=2.8,10.0Hz), 6 21(1H 8. 6.
BR(HA,J=7.642), 691 (1HA<B.0M), 77-7 2Z3(@Hym), 7257.43(5H m), 7557.62Hm), 7.82-8.04@3Hm),
890(1Hbrs), 831 (1Hbxs), 1067(1Hbxs), 14.07(1Hbrs)

NMR 8: 2,908 25(6H ), 496-5.08(1Hm), 5.20(1H,8), 622(1H,ore), 678(1Hs), 7177 24(2H,m), 7277.446
Hr), 7.67-7.75(2H,m), B50-0.10(3H o), 245(1H b, 1022(1Hbrg)

mp: 214216°C. NMR 8 2.86-3.24(6Hn), 3.65(2H.8), 498(1H,dJ=2.8, 10.4H2), 6.18(1H,d,J=68Hz), 628 (
1M A I=8.8H7), 7,167 22(2Hm), 7.28-7456H M), 7.537 55(2H 5), 8.85(1Hbrs), 918 (1Hbrs), 10.36(1H,brs)

61

mp: 180-182°C, NMR & 0.87(BH,0,=6.8mz), 205-2.15(1H,m), 2.59-3.103H,m), 8.10-3.20(3H,m), 4.06(2H,
du=7.8Hz), 441(2H5), 5.01(1H,dJ=83H2), 6.20(1Hbrs), 721 (2HdJ=B83Hz), 7.29-7 42([8Hm), 7.60(2H d))=
88Hz), 7.69(1H dJ=1 9H5), 7.75(1H dJ=2.0Hz)

M 2RB-228 G, NMR b 2.87-3 236, 44521 8), 5021 HEd =24, 10.0r), 5.55(2H 8), 621 (1H ), 7.
167.46(11H), 7407.562HIT), 7.66(1H,4=2.002), 771(1H3,J=2.0H2) 8951 Hirs), 9:44(1Hors), 105
Hbrs), 14.82(1Hbrs)

mp 224-225°C. NMR & 2.803,05(3Hm), 3.065-3.25@H,m), 4.46(2H.5), 501 (1 Hd =8 0Fy), 550(2H ), 6.21
(1Hbrs), 7147 5001 1H,m), 754G du=8.8H2), 7.70:7.73Hm), BO3(1Hs), 9390 Hixs), 108501 Hs)

-mp: 205-208°C, . NMR 8, 290-3.063H m), 3.10-3218Hm), 441 2H,8), 490(1H,d J=83H2), 551 (EH s), 6.21
(1Hg), 7057121 Hrm), 7.20(2M,d J=B.3Fz), 7.28-7 42(6H fr), 7.69(2H,0d =20, BIH), 8.87(1H.8) 926(1H, | ...

s}, 1081(1Hig)

P 1 211-216°C. NMR b 3.000Hbrs), 3. 153H,00), 4.44(2H,9), 5,050 Had =102, 1.9M2), 5.58(2H ), 6.22(
THors), 7147 226, 72973200 M m), 7.57- 74204 my, 7.47-7 5AGHm), TE5(1H8), 7890 Hd J=1.9h)
 9.02(1Hbrs), 8,551 Hxs), 1097(1H.8) -

mp:199-201°C, NMR & 2.87-3.23(EH m), 445(2H 5), 495 8.04(1Hm), 551(2H,5), 620(1H brs), 7.10-7.4301
OHm), 7497 55(2H,m), 7.71 (1M, =2 Ok, 7.74 (1M, J=2.0H2), B.EI(1H ), 9.30(1H,bwrs), 10.90(1H bes), 1
473(1H.brg)

R 131-135°C, NMR 8 3.00(3H brs), 3.16(3Hbrs), 4.492H.8), 5.04(1H dJ=10.0H2), 8.56(2H 5), 6230 br
8), 7.20@EH dJ=8.2M2), 7237 34(aH,m), 7.37-7.42(4Hm), 7.53(2H dub=8.2H7), 7.72(2H s), 9.01 (1H,brs), 9.54(
1Hbxs), 11.00(1H.8)

mp: 217-219°C, NMR & 2.90-3.05(3Hm), 3.05-3.20@Hm), 4.462H s), 5.00(1H dJ=8.0MH2), 5.47(H), 621
(1Hbrs), 7.20@H db=8.0H2), 7.25-7.507H.rmy), 7807 60[3H,m), 7.7001 Hd,J=1 95), 771 (1H,d J=2.0Hz), 8.9
11k brs), 9.33(1H brs), 10.86(1H 5)

mp:213-217°C, NMR & 2.80-305@H,m), 3.05-320@H M), 4.42(2M,8), BO2(1H.dd J=102, 24H2), 5.62(2H,
8), 621 (1Hbrs), 7.20(2H,0.J=8.3H2), 7.20-7.42(6H,m), 7.48(2H,d, =8 3 2), 7.51-7.60(1Hm), 7.68-7.73{2H m),
89501 Hbxs), 942(1H brs), 10.82(1H.9)

70

mp: 212213°C. NMR 5:2.87-3.25(6H,m), 4.47(2H,8), B02(1Hdd =24, 100rz), 553(2H,8), 6.21 (1Hre), 7
A7 20@Hm), 7207 BA(Hm), 7.36-7.43(8Hm), 7487 B5EH M), 7.57°767(2Hm), 7657 74@H ), BO5(
1Hbrs), 8.43(1Hbrs), 1085(1H brs), 14.86(1H brs)

!

mp: 200-213°C. NMR & 280-3.06(3H,m), 3.08-32003H,m), 4.47(2H ), 4.88-501(1H.m), 549(2H,5), 621(1
Hbrs), 7.21(2H4.J=8.3H2), 7.28-7.34(1H,m), 7.36-7 446Hm), 7.53(@Hd J=8.8Hz), 7.71(1HdJ=1.9H2), 7.74(
1Hdu=1.9M2), BO1(1H brs), 9.34(1H brs), 1097 (1H )

72

p:190190°C, NMR & 2903 08(@H M), 3.10-321(3H M), 438(2H.s), 49901 H.0d J=2.5, 10.2Hz), 5.69(2H,
9 B201Hs) 721 @HJBEH2), 7297 426Him), 743RHEI-BIH, T70(HA1.9H2), 777(1H ), B 85
(1Hs), 927(1H8), 1084(1HS)

mp: 233-234°C. NMRA& 2.90-3.23(8Hm), 447(2H,8), 5.02(1H,dd =24, 100Hz2), 5,44(2!'%;5)- 621(1Hvg), 7
A27 23(3H,my), 7.28-7.34(1H,m), 7.367 A4(5H,m), 7.52-7.58@H,m), 7667, 73(3H.m), 7.797.81 (1H,m), 8.96(
1Hbrs), 9.44(1Hbrs), 10.96(1 Hbrs), 14.79(1H brs)
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74 | rp 1B01BIC. NMIAG 267-2.76(4Hm), 27828521 m), 00(2H ), 4.66(1H 00, J=8.3, 3.9, 539EH.)
542 Hrs), 6 57(IHAI=09Hz), 678(1H.), 7.00(@2H A, J=8.3H2), 7217 26(1Hm), 7.27-7.344Hm), 7467.
5001 Hm), 7.522H A J=8812), 7.56(1Hs), 7.58(1H8), 832(1H.), 1032(1H,3)

75 | mp 1 210215°C. NVR & 2.91-3.00(3H m), 3 15(EH brs), 4.44(2.8), 5,01 (1H,0d, =104, 2.6H7), 5.53@H 9, 6
21(1H1ys), 7.18(2H,,=83Hz), 730-73201Hm), 7.87-7 42(4H M), 7.48(2H,¢,J=B3H2), 7.49(2H 6, J=8.3H),
7.740H8I=2.002), 775(1H dode2 0H), 7.79@H 0, J=8.3Hz), BO4(IH brs), 9.39(1Hrs), 10.95(1H,9)

76 | mp-162165°G. NWIR & 2.963.06@Mm), 3140Hbre), 447 (EHS), 5.06(1H,ddJ=1023, 26Mz), 6. 62(1 Firs),
589(H,8), 7.12Hd.=63Hz), 7.30-7.37(1Hm), 7.997.43(6H m), 7.61(2H,0J=8.8M2), 7.88(1H1)=7 5z), 7
B0 et OHE), 7837 BBEM T, 75701 dJ=8 3Hz), BAG(IH A J=8.3H7), B9 HIXS), 9.52(1Hixs), 108
4{1Hg

77| NMR8:2542.74@Hm), 2.77-2.82@H 1), 383@H,2), 4.63(1Hdd 7 8, 44Hz), 5.33(2Hs), 6.80(3H d.J=6.3
iz}, 71A(2H 0 J=BBH), 7207 2401 Hm), 72687 35(BH M), 7.43(4H,0,J=7 BH2), 7477 52(3Hm), 10.27(4Hs

78 | NMR&: 263-272(aH,m), 2.75:281(20,m), 8.79(2H:3), 4. 821 Hdd =78, 4.4Hz), 530(1H brs), 533(H 5), 66
B(TH A= OH2), BOHIH A =68, 5.9H2), 7.05(1H d.J=1 OH2), 712(CH A J=8.8H2), 7197 24@Hm), 7287,
F3AH M), 7A32HdJ=8.5H2), 7.49(1H.od,J=8.3, 2.5H), B32(1H8), 1021 (1Hg)

79 | NMR& 2883.08(3H.M), 3.10-3.22(8H,m), 440(2H &), 497 (1Hd =B 3Hz), 5.56(2H 8), 6200118, 7.19@H,
] B, 7.24(1H dJ=0.5H2), 7.30:7.60@Hm), 7.640H,.d, k=200, 772(1H,s), BEI[H,S), 9.14(1H,8), 1071
L (M)

B0 | NVIR G 280-3.08@EMm), 3.108 223, AA4(2H.9), 5,020 H d:J=B 82}, 5.50(2H 8), 6.21 (1,8, 7.20@Ha| - .
J=BOHZ), 7.24-7.420H,m), 7.50(H A -B8H2), 7.72(2H 3 -6.8Hz), BOA(HE), 9.42(1Hs), 1083(1H )

0

= Bl | NMR&: 2.87-3.23(8H,m), 3.85(3H 5), 4.30@H,9), 494-501 (1Hm), 5.55(2H,9), 6.17-622(1H b0, 7.14-7.236H
o8 M), 7.28-7.50(0H,m), 7577 S4{2H M, 7.877 S0 (2H,m), B.E3(1Hs), 9.10(1H trs), 1068(1H,0re), 14,861 Hb
i 2}

5 82 | NMR & 1.30-1 64(BH,T), 2.88-322(8H,m), 3.453 65(2H,m), 439(2H,5), 4.7 (1H,d,J=0.8Mz), 50@H ), 621(
& | 1H g, 7.202H,d J=B.3Hz), 7.30:7 A2(0H,m), 7.51 (2Hd J=B.7HE), 7.71@Hd,J=7.8H2), 881(1Hg), 9.1401Hs)
o 10.770H.8)

& 83 | mp:22B232°C, NMR 5 2.80:8,006H M), 310-8.18@Hm), S000H =28, 10.1H2), 5.06(2H,s), 627(1H}
B J=20H), 7 20(2H 8,J=8.8H2), 7097 426Hm), 7.4601 H dJ=2.4H2), 7.58(2H,d J=B.8Hz), 7.77(1Hd 2. 0Hz
& ), BI1(1H,9), 992(1Hs), 1053(1H s)

1T 237-2A0°C. NMR & 290-3.08{3M), 5.108.223H,m), 4 96(1H o, J=2.0, T00M2), 5.15@He), 7.21 BH
8. 0=8.0Hz), 7.28-7426Hm), 75620, J=8.41), 80601, B6T(IHS), BA2(1M,S), 909(1H.), 1057(1H9)
B5 | mp: 244248°C, NMBE: 2.50-3,06(3H,m), 5.10-8.20(3H,m), 5.00(TH 8.J=7 6Hz), 5.20(@2H,8), 620(1H8), 7.50
75001 1Hm), 7.59@H =7 2Hz), 894GH 8), 936(1H.E), 1095(1Hs), 12920HS)

86 | rp: 22B224°C. NMRS: 286-3.22(BH m), 3 49(EH 8), 4. 855.03(1Hm), 6.20(1HaI=A.0rz), 7.15.7 B38Hm
3, 7,557 62024, m), 775(1Hct =1 6, B.OHZ), 8.45-B53(1Hr), 8O9,502Hb), 10.35(1Hbrs)

87 | mp:236236°C. NMR & 2863.20(6H,m), 372(2H,9), 4.91-5.02(1H,m), 6. 2001 H.du=A.0H2), 7157 222Hm
Y7277 AB(E Y, TEFTE2(2HM), 7.737.82(1H,m), BAO-BE02H M), BEA(Hne), 9.16(1H brs), 1035105
OfiHEn :

88 | mp: 195198°C. NMR B 2863.22(6Hm), 3.73(2H,5), 4.93-5.04(1Hm), 6,156 25(1H 0, 7.147 22@2H,m), 7
2BT 43(7Hm), 7,547 B3(2H ), BAT-853(2Hm), 9.07(2H brs), 1050(1H,brs)

B9 | mp:Z02P04°C. NMRG: 2.71-281(2H,m), 2883 4@k ), 3A8EH,S), 4835 05(1H,m), 620(1 Hbrd =32
H), 7457 Z3GH), 7267 A4GH), 7.527.602Hm), 769(1Hchui=1.6,7.6H2), 845851 (1 Him) 907 H,
tye), 10.07(1H bxs)

9 | mp: 2202270, NMRE 2.80-8.20(8H/M), 431 2Hh8), 4.42@H LB 0M2), 5.00(Hd,0=1.0MHz), 6.21(H D),
7207 40(12H,m), 7. 59,0, J=8.6Hz), 7.65(2H,dd, =129, 0.9H), 8:91(1Hbrs), 934(1H bre), 1098(1H,)

01 | mp: 158165°C. NMR & 251-2.78@Hm), 396(2HS), 459(1 L b=5.2H2), 52001H brs), 7.1373200H,m), 7.6
D7.53(aHm), 1033(1H,8), 12.37(Hps)
@ | p 262170, NMAS 23)(@3Hg), 2853 24BH,m). 3.89(2H,s), 492507 (1Hm), 620(1H,8J-A 0z, 7.12
7.22(3Hm), 72687 45(65H M), 750 7.642Hm), S30(H. b4 42, 8609.50H b, 1032(1Hbrs)
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@B

mp %WC NMR &: 2863 24 (6H,m), 3.95(2H 8), 491-5.01 (1Hm), 5.44(2H;s), 6,19(1H d =4 4Ht), 715
7.22(2M ), 7.27-7. 436k ), 7.52-7.62(2H ), 8£0-8.69(3H,m), 8.83(1H,br), 9.12(114 ors), 1041 (1H bxs)

®

NVR & 200-38.10(3H,m), 3.10-3.20(@H,m), 4.38(2H,9), 498(1HJ=104Hz), 544(2H,s), 6 20(1H,d.=32), 7
20@CH,0=84Hz), 730748 m), 7.83(2H d,J=8.8M2), 7.64(2H,9), 8.85(1H brs), ©.21(1H brg), 10.79(1H,8)

NMR & 2.31(3H,5), 28931 7EH M), 3.79(2H ), 49801 Mt =32 10.4H), 7.10-7.41(12Hm), 1032(1H8)

NMR & 2.27 (@), 2.89-3.1 7 (6H,m), 3.79@H 9), 4.98(1H,ckJ=3.6, 10.0H2), 7.17-7.59(12+m), 10.31(1H8)

NMRAS: 244(3H ), 2.76-83.20(8Hm), 3.80(2H 5), 497 (1H, e =3.2, 10.4Hz), 7.12-7.68(12H,m), 10.33(1Hs)

NMVIR5: 1.06(3H A, J=6.4H2), 250-2 652,11, 2803, 15EHm), 383(@H,g), 4 804.94(1Hm), 7.10-7.18H)
| 7.237.4507H,m), 7527 B0@HIT), 7.71-7 8001 mi), B.41-8.52(1H,m), 10251 Hbre)

8l 8088

Mp 203204°C. NMR B 1,13(3H 6J=6.4Hz), 2.55-2 64(1Hm), 3.00-3 50[@H m), 384(2H,8), 4.92-508(1Hm
), B20(1H A=A OFL), 7.13-7 202HT), 7.24-7.AB(7Hm), 7.54-7 £0([2H,m), 7737 801Hm), 851 (1 Htxs), 86
7(iHbre), 9.13(1HS), 1031 (1H )

NMR & 1.063HdJ=6.4M2), 280-2.65(1 Hm), 257-3.50(4H,m), 3.78(28), 4.77-4 %(TH.m 5.25(2H,5), 6.85(
1H8), 7.10-7. 55(18H,m), 10.33(1H brs)

mp: 194-196°C, NMR 8: 2.88-325(6Hm), 3.89(2H ), 520-520(1H,m), 8.30(1Hs), 7.17-7.48(H,m), 7.54-7.
BOEH, Y, 7.81-7.88(1H1m), 854(1Hd =4 00z), 8.82(1H8), 9.16(1H,9), 10.35(1H.)

TP 214215°C. NMA 5 2,883 25[8H,m), 385(2H,s), 4 96-502(1H,v), 636(1H,8J3.8r3), 7.12-7.31 GH,m
), 7.397.482H ), 7 58(EH d.J=8.3r), 7.74-7. 8001 m), BEO(IHS), BA2H He), 8.01(1HS), 10.50(1H,9)

I 223225°C. NVIR & 2.83-8.06(3H,m), 3,103 20[3Hm), 384(2H,5), 4.84-501(1H,m), 624(1H,d, =40z
3, 7.16730BH,M), 7.38-7 ABEH M), 7.582M,d J=8.8Hz), 776(1H =1 6, 7.6+, 85001 d JeB.8), BA3( | -

Hs), 9.08(1H.9), 1031(1H5)

104

mp: 208-210°C, NMR & 2.88-3.24(6H,m), 399(2H,5), 4.90-5.01(1Hm), 6 2001 H,d J=B.6H2), 7157 24(BHm
), 7267 44(6H rmi), 7.53-7.62(2H,m), 850-0.30t4H m), 10.33(1H bre)

106

mp: 234-235°C, NMR 8 294-325(6H,m), 407 (2H,8), 4.90-5.02(1Hm), 6.20(1H,dJ=4.002), 71672324 m
) 7277 44(BH Y, 7.537,65(4H,m), 7.71-7.78(1Hm), 7 94.8.00(2H m), 8.33(1H,d J=8.0Hz), 850-9.25(25,m),
1046(1H bys)

106

0 521-222°C. NMIR &1 2.90-3 25(8H,1, 3.85(H,S), 492-508(1H,m), B AIa ). 7147 Z3eHm
Y7237 31 (M), 7337 E0BHM), 7.54-7.64@H 1), 7.76(1H, At =1 8, 7.52), 8AG-B55(1M,1), 8809402
Hbr, 10360 Hbrs)

107

P 204205°C, NMR & 285 328(BR,m), .85(2H 8), 5.02:8,14(1H,m), 637(1H,dJ=4.0Hz), 7147 320 m
17367 AB(2Hm), 7557, 64(2H ), 7.707.86(2H;m), BAG-B56(2H,m), 8.57-8E5(1H M), 9.13(2H brs), 1037¢
1Hrs)

108

NMR 8 2.63-2.67(dH,m), 2.73-2.78(2H,m), 4.07(2H,8), 4 60(1H,0d,J=7 4, 49Fk), 5.24(1 Hors), B57@H,8), 712
T2BHYT), 7277 3UAH T, 7.37(H,d,J=8.3Hz), 7 46(EH,dJ=B,3H2), 7.607.61 (1Hm), 831 (1H,8), 10311
8

10

NMR & 226(3H,s), 240(3H,5), 290-3.17(6H ), 3.75(2H s}, 4 99(1H.dtJ=3.2, 8.8H2), 6.97-7.60(11H,m), 10.3
5(1H.)

110

np: 1831840, NMRS, 1.85-208(2M,m), 253-2.65(2Hmy), 283-3.03@H,m), 3.05-8.16(1H,m), 3.88(2Hs), 4
B(1H.d,J=0.642), 6 A5(1HbIS), 7.107.18(3H,m), 7.22-7.43 (7Hm), 750-2.60@HM), 7.75( M cttub=16, 72He
1 84585301 H,m), BO1 (2H,brs), 10.20(1 H bxs)

11

mp: 225-226°C. NMR & 3.02-3.14(1H,m), 3.183463Hm), 3.84(2H,8), 4 22-4.35(2H m), 4.98-5.08(1Hm), 6
21(1H 8,J=3.6Hz), 6.90-6.97(2H,m), 7.28-7.44(7H,m), 7537 622Hm), 7.76(1H,ct =18, 7.2H), 8458 541
Hm), 8.80-9.50@H b, 10.29(1H brs)

112

NMR 6 121 (BH,5), 285-3.23(8H M), B.89(2H,9), 4.90-8,00(1H,m), B21(1Hrs), 7.11-7.19(2H,mj, 7287 507
M), 7587 62(H m), 7.78-7.9001 Hyr), B45-8 60@Hm), 200-9.10(1HBI. 10.35(1 Hirs)

118

mp: 132433°C, NMR 8:2.90:3.10(3Hm), 3.13-323(Hm), 4.96(1H,ddJ=2.5, 102Hz), 7.06-7.11 (1Hm), 7.
21(2A,dJ=8.7Hz), 7.30-7 42(EHm), 7.47-7 53(3H.m), 7.81.7 871 Hm), 8.29(1H,dJ=4.9Hz), B78(1H.8), 8.00(

1,5}, 988(11H,5), 1051 (1H,5)

"\
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The compounds shown in Tables 4 and 5 together with
chemical structural formulae can be eagily manufactured by
almost the same method as mentioned in the above Examples or
Manufacturing Methods. ox byl the method to which sonme
modifications  known to the persons skilled in the art are
'ap’plied, Incidentally, in some cases, there are tautomeric,
qeome}trié or optical isomers for the compounds mentioned in
Tables 4 and 5, and the compounds of the preseéent invention cover

Hgach of th

olated isomers of the above-mentioned ones or

a mixture thereof.
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Claims

Anymide derivative represented by the following general

formala (I\):

(in-the formula, each\of the symbols means as follows:

ring. B: a heteroaryl grouf) which may be substituted and

may ke fused with a ben2ene ring;

Xy a bond, lower allkylene or alkenylene which may be

substituted with hydroxy or\a lower alkyl group, carbonyl, or
a group represented by -NH~ (yhen X is a lower alkylene group

which may be substituted with a\lower alkyl group, the hydrogen

atoms bonded to the carbon ato congtituting the ring B may

form a lower alkylene group togeth&r with the lower alkyl group

80 that a ring is formed);

lower alkylene or a group\represented by -lower

Az

alkylene~Q-;

R™, R™: they may be the same or diffferent and each is a

hydrogen atom or a lower alkyl group;

R’: a hydrogen atom or a halogen atom;\ and

H
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k‘; 723 a nﬂtcgen atom or a group represented by =CH-)
&'/k(r a salt theXeof. ' ‘
S A e P e

W
2. The amide derivafive or the salt thereof according to

CJO ‘e claim. 1, wherein & is thylene, ethylene, or a group

represepnted by ~CH,0-~. ' . -
3.  The amideﬁerivati‘va or the salt thereof according to
c¢laim 2, wherein\the ring B is a heteroaryl gr‘oup which may
g be substituted wit\a substituent selected from a halogen atomn,
- ;%é o lower alkyl, lower lkenyl, lower alkynyl, hydroxy, sulfanyl,
i{%}; halogeno lower alkylwmlower alk;l O-,?Lc;werma’jl kyi Sm; lower T
g (’)’Q alkyl-0QwCO=, carboxy,\sulfonyl, sulfinyl, lower alkyl-50-,
ﬁi ’ ‘X" lower alkyl-80,-,  lower alkyl-CO-, lower alkyl-CO-0-,
‘ %f’ carbamoyl, lower alkyl-NN-CO~, di-lower alkyl-N-CO~, nitro,
f’? cyano, amino, lower alkyl-NH-, di-lower alkyl-N-, aryl-lower
g alkyl,  halogeno . aryl~lower %lkyl, guanidino, iawer alkyl~
i CO~-NH, &nd lower alkyl-S50,~-NH
C,V(O 4. The amide deriv%‘ve or the salt thereof according to
rb claim 3, wherein R*, R™ andhR™ are each a hydrogen atom, and
2 is =CH-. . ~d

S
/5 . An amide derivafive represented by the following general

29:?%> formula (Ia):
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9@ {(in the formula, each of the symbols means as follows:
ring B: a heteroaryl group;
;. 8 bond or -a\lower alkylene group
R: & hydrogen atdm, a halogen atom, a lower alkyl group,
amino group, an aryl lower alkyl group, or a halogeno aryl-lower
alkyl group)
or a -salt thereof.

z

pyridinec¢arboxyanilide, (

“ (R)=4"'=[2=[(2-HydroxXy~2-phenylethyl)amninojethyl}-2-
y~2-{1-{4-chlorobenzyl)-1H-imid-

az0lw2-y1l =4 ={2-[ (2~hydroXy~2-phenylethyl)aminolethyl]-

acetanilide, (Ry=2~[1~(3,4\dichlorobenzyl)~1H~tetrazol-5-"
y1]wd'=[2~]{2~hydroxy~2~phenylethyl)aminojethyl )acet~
anilide, (Ry=2~(2=aminothiagol-4~-yl)=4' =2~ (2-hydroxy=-2~
phenylethyl)aminojethyllacetanilide, (R)~2~(2-benzyl~1H=
1,2,4~triazol-3-yl)~4'~{2~[ (2-h¥droxy-2-phenylethyl)-
aminojethyllacetanilide, (R) =2 (2~aminopyridin-6-yLl)md ' -
[2-] (2~hydroxy~2-phenylethylyamindlethyllacetanilide, (R)~-
4' w[2~[ (2-hydroxy-2-phenylethyl)amijno]ethyl}-2~(2-pyrid-
y1l)acetanilide, (R)-4'~[2«[(2~-hydroxy-2-phenylethyl)~

aminolethyl]-2-(2-pyrazinyl)acetaniliye, (RY~4°~[2m[ (2=
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hydroxy-2-phéhylethyl)amino Jethyl =2~ {2=pyrimidinyl)~
acetanilide, and salts thereof.

ical agent comprising the amide derivative

“p;e& 7.7 . A pharmaced

or the salt there according to claims 1 through 6.
8. A therapeutic agent for diabetes mellitus comprising the
amide derivative or the salt ereocf according to claimg 1

through 6 as. an effective ingredient.

t
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Abstract

—a0\0
\\QO\ —E% @\J\.

amide derivatives represented by general formula (I) or
salts thareof whmtenn éaac:h symbol has the followlng meanmnq.

ring B: an opt_mnally substituted heteroaryl optionally fused

with a benzene ring; X: a bond, lower alkylene or lower

alkenylene optionally substituted by hydroxy or lower alkyl,

£3 carbonyl; or. a group represented by -NH- (when X is lower
i;fi alkylene optionally substituted by lower alkyl which may be
Tl .

] bonded to the hydrogen atom bonded to a constituent carbon atom

of ring B to form lower alkylene to thereby form a ring); A:
a lower alkylene or a ' group represented by ~(lower
alkylene)-0-; R™and R™: the same or different and each hydrogen
or lower alkyl; R’: hydrogen or halogeno; and Z: nitrogen or
a group represented by =CH~. The compounds are useful as a
diabetes remedy which not only functions to both accelerate
the aééretiwn of insulin and enhance insulin sensitivity but
has an antiobestic actién and an antihyperlipemic action based

on its selective stimulative action on a f, receptor.
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Declaration and Power of Attorney for Patent Application
HEHBEESE
Japanese Language Declaration

it TRICES SERLABREL LT, HTOL
HUBETS
LB, BEORERCEE . TRERSCHY TR
BLAEEYTHY.,

HHORFCSHL, WROBEICRBRL LEEERDIE
HMORED, T LTHE—DRBAFCH D (—ADRE
D& HFTFHICERBEN TWAHEE) ». L CEERO,
BYWCLTHAORBE TS S (MM OREH TR 06
FRTWHIEE) LED,

'

As a below named inventor, | hereby detlare that:

My residence, post office address and citizenship are as
stated below next to my name.

| believe | am the original, first and sole inventor {if only one
name is listed below) or an ariginal, first and joint inventor (i
plural names are listed below) of the subject matter which is
claimed and for which a patent is sought on the invention entitled.

AMIDE DERIVATIVES OR SALTS THEREOF

73 v%};_g@ms‘m %0 35

& DR £ the specitication of which

(T IHCHEET)

(check one)
£ O oot s, O s attached hereto,
| 19984 108 15 BIwmES B wasfiedon October 15, 1998 ¢ as
‘; S PCT/JPOB/04671Y  BEUTHEML. Application Serial No,  PCT/JP98/04671 »~
% BHHIEL &, and was amendad on

(B 3EE) (if applicabie)

i, gEE vy 2 HHIESC S YHIE LARREG
EOARERIL. BBLAZ X EERT S,

i, MEIERANHA BEAT I 1| RESed(a) FWIC BV
AEOBECHBEORBEERINEBRERTICLE

f heraby state that | have reviewed and understand the
-eontents of the above identified specification, as amended
by any amandment refarred to above,

| acknowledge the duty to disclose information which is
material to the examination of this application in accordance

w3 with Title 37, Code of Federal Regulations, §1.56(a).

Page 10i3
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Japanese Language 'aration

Fhit, SREHBAFISWHENGRIC L LI THOVY
fr 5 SHEMSEF T E A (L SERR H LM O/ B R 2k &
ERL, 26 CEMEEOTRICHEDIHBOHBAT OH

BREE VD 45 AESIHHE & L RAEIIH M

| hereby claim foreign priority benetits under Title 35, United
States Code, §119 of any foreign application(s) for patert or
inventor's certificate listed below and have also identified

below any foreign application for patent or inventor's
cedificate having a filing date before that of the application

HTERRETS ¢ on which prioty is claimed:
Prior foreign applications o e
I R jority claime
i ﬁ%xﬁmﬁi‘rﬂ
Pat. Hei-9-285778 Japan 17, Gctober, 1997 w 0
(Number) . (Country} (Day / Month / Year Filed) Yes Mo
(58) (E4) (HEOAAE) &Y Tl
[} "l
{Number) {Country) {Day / Month / Year Filed) Yes No
(#8) (E&) (HMERD B/ R/I%E) &) %L
0 Q
(Number) {Country) (Oay / Month / Year Filed) Yes No
(#48) (E#) (MO R/ AE) &t &L

i, SREEABISUWHBI20RIILHEITFROER
B4 FRAEO RIS % HIR L. RE OBRO S HIC IR
OEEHE REEMBISBEI 2R BUHCHEDOBH T

! GOAREMBCMRIATOEVEECE LT, SO8
2 oS esMo@REBE Y A epCTRIBHES 0O
GORCAR S NAEPENEREITBE I BB565 (a) |
P RROREORE s R T NS NBER TSI b el
. BB

1 hereby claim the benefit under Title 35, United States Code,
§120 of any United States application(s) listed below and,
insofar as the subject matter of each of the claims of this
application is not disclosed in the prior United States
application in the manner provided by the first paragraph of
Title 35, United States Cods, §112, | acknowledge the duty to
disclose materal information as dafined in Title 37, Code of
Federal Regulations, §1.56(a) which occurred between the
filing date of the prior application and the national or PCT
international filing date of this application:

(Application Serial No.) " (Filing Date) (BR) (Status)
(HREE) (HEgRE) (B5FE A, MBS, EHA)  (Patented, pending, abandoned)

(Application Serial No.) (Filing Date) (AR : (Status)
- (HEES) (HEAR) (28l &4, RIBR, MOBEHEHR)  (Patented, pending, abandoned)

it SOCETOHBIS S &SV o B
RTAECHY, BOOHTIHERVETs 2009
STHsEERFERCHD B0, &5 CHSLBBo
FRBET 2 288, SREBAMABNEI001SIT LY,
bl (MBI BEshId, TLEINS ONFH
AN, ghHPHPIMBICL 2RAOMRIBFATVLE
BUCHLTHEENIBHORBEERCTIZEF 5D
CEEBRLT, MELOBREF AL 2HETS,

1 hereby declare that all stalements made herein of my own
knowledge are true and that all statements made on
information and betief are befieved to be true; and further
that these statements were made with the knowledge that
williul false statements and the like so made are punishable
by fine or imprisonment, or tioth, under Section 1001 of Title
18 of the United States Code and that such willful false
statements may jeopardize the validity of the application, or
any patent lssued theraon,

frage 2ot 3
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Japanese Language [.Iaration

EERBG, TREEFECL T, UTORELEER
WA, RARIONTRDEIZEREL, KEOEHE %
WS L Y I h i 3 - P)OT A% RE ST
FledLTITd C e e BET D, (RIBARER URRHS
HRHEROZ &)

POWER OF ATTORNEY: As a named inventor, | hereby
appoint the following attomay(s) and/or agent(s) to prosecite
this application and transact all business in the Patent and

Trademark Office connected therewith. (list agent’s name(s)
and registration number(s))

WNN!KEAN. HENDERSON, FARABOW, GARRETT & DUNNER, Req. Mo. 22,540,.Douglas 8. Henderson, Flag, No. 20,291, Ford F. Farabow, Jr., Reg. No.

: Arthur S, Garrett, Fleg, No, 20,30

_le,geny 0. Voight, R'gg_g,_z;wm Lautance R, Hefter, Reg, No, 20.827; Kennoth E. Payne, Ben, No, 33,008 H
: Atbert J. Santorefli, Reg, No. 22,810; Michael C. Eimer, Reg. No, 25,857; Richard H. Smith, Rag. No.,20,609; Stephen L,

fry O'Rourke, Reg. Na,

;. Donald R, Dunner, Aeg, Mo..18,023; Ban G. Brunsvoki, Beg, No, 22593, Tipton D. Jennings, 1V, Rag, No.

8; Herbart H, Mintz, feg, No, 26,681 C.

Peterson, Reg. No, 26,325; John M. Ramary, Reg, No, 26,331; Bruce C, Zotter, Rag. No..27,880;,Dernis P, O'Reilley, Beg. Mo, 27,932 Allen M, Sokal, Beg.

No..26,698] goben . Bajelisky, Reg, No. 25,587

Charog E, Lipsey, Reg..No. 28,185; Thomas W. Winland, Reqg. No. 27,605; Basil J. Lewrs, Reg. No, 28,818: Martin L Fuchs,
werY0EDeS, Rog, No, 30,120; Barry W. Graham, Reg. N, 20,924; Busan Haberman Griffen, Beg..Me. 30,907 Richard B. Racine,
ALA3%. Cladr X, Mulien, Jr., Beq,No..20,348, Christopher P. Folay,, &

Jenkins, fmmmwoben& Conversa, Jr.,.Beg.No.,

+ Richard L, Stroup, Rea No.28,428; Dadd W, Hill, Reg, No, 28,220 Thomas L. living, Reg,

Na, 23,819;
M&S_%E Fobait

omas H.
s John G,

Paut, Bag. N.30413: Roger D. Taylor, Fleg. No, 28,992; Oavid M. Kelly, mhug.«ao,m. Kenneth J. Meyers, £29.M0.28.146; Carol P, Einaudi, Rgn. No.

32,220; Walter . Boyd, Jr.
James K. Hammond, mg__up,,ajﬁﬁmuﬁichard V. Burgujian, B

, Reg. No, 31,738; Staven M. Anzalone, Blgg, No, 32,085, Jean B, Fordis, Bag, No. 32,884, Barbara C. McCurdy, Fen, No, 32,120:

Michae! Jakes, R 2.824; Thomas W, Banks, Reg,

[Fieg. No, J1.744;.,]. Rag. No. 32, N0, 2. 719LM.
Paut Barkar, Ro? Ne. 32,013, Bryan C. Diner, Flag, No..22,400; Christopher P. Isaac, Bag, No. 32,616; Andrew C. 8anu, fleg, No. 83,487; Dirk D. Thomas,
. N,

HFEDRE

Send Correspondence to:
EINNEGAN, HENDERSON, FARABOW, GARRETT & DUNNEH, L.L.P.
1300 1 STREET, N.W,
WASHINGTON, D.C. 20005-3315
Direct Telephone Calls to: (name and telephone number)

R RESERE | (BHECRIEES)

ARTHUR S. GARRETT_
202-408-4091

M= & f 12— O REE O R

oL R

Fulf narne of sole or fiest inventor
Tatsuya MARUYAMA

HRESORY Bt
1449 % (R lel

Inventors sianaturs [Iate

Rl hite
WAE TN IRYS

RER TRl g s 2t SAMYENR G H

Residencs ¢fo Yamanouchi Pharmaceutical Co.,
Ltd., 21, Miyukigaoka, Tsukuba-shi,

Giizonsnp IBARAKT 305-8585 JAPAN ~T{2_
JAPAN

SHORSE s~ 1TI

WFM TR -G s LA BERAER

PostQffice Address o/ Yamanouchi Pharmaceutical
Co., Ltd., 21, Miyukigaoka, Tsukuba-shi,

IBARAKT 305-8585 JAPAN

BroRBREEOEE (BT 584) 'ﬁ‘/‘«

T2

Fult name of second joint inventar, if any
Takayuld. SUATKT

BRWENRE Lo
& ” /"’“7F» J999%E 118i0B

Second invantors signature Date

W %7085~ 5565
SFE R mmw%%ﬂﬁi»‘i&zl dof A S kel

Residence c/0 yamanouchi Pharmaceutical Co.,
Ltd., 21, Miyukigaoka, ubazshi-

A Hz‘;.

e
LN S R SR L A= =

R A AT Lo e i f i 415, TATVANT
Citizenship
JAP,

REORA ?m’« (]
BB T, » i %04 2) iy A Fe

Post Gffice Address ¢/ ¢ Yamanouchi Pharmaceutical
Co., Ltd., 21, Miyukigaoka, Tsukuba-shi,

IBARAKT 305-8585 JAPAN

GEZ ¥4 2 hRIRO%FEREHICH LT REL B8
BUBE AT 2T L)

{Supply similar information and signature for third and
subsequent joint inventors,)

Page3ofd

' SAWAI EX. 1015
Page 169 of 1092

PTO_00000170



. ‘

[mEormemEoRE (HHT 588 (F =
> e &

Full nama of third joint nventor, if any

Kenichi ()N_]_‘)__A

6‘1 MEZRNAENES '
Bm & -

Bt
(9975 1! Bron

Third inventor's signature Qata

&I T 305 PSRy

Residence ¢/o Yamanouchi Pharmaceutical Co.,

VhB Rl ol E v 2 JUPEE BRI

BAR oA 2P E o] pO¥FAMRRIL., 21, Miyukigaoka, Tsukubazshi,

e Gitwonstip  +BARAK T FOS=BI85TAFAN TR
rﬂ*' JAPAN

BEARIE 1307 ~ DL PostOffice Address ¢/0 Yamanouchi Pharmaceutical

Co., Ltd., 21, Miyukipaocka, Tsukuba-shi,

TBARAKT 305-8585 JAPAN

Full name of fourth jolnt inventor, it any

Masahiko HAYAKAWA

MOHMRAEDRE B+ 3384) B it
8 * 2 87,
[tttk ThE Lk £

Fourth Inventar's signature Data

##
B af‘[’? B:‘i?‘iffnﬂloe
IR T 5~ W
BRI 8 » @B 21 benEErmten

Risldenca c/o Yamanouchi Pharmaceutical Co.,

[}

BAE

td., 21, Miyukigaoka a-shi
o ARA-305- 8505 APAN e
Gitizenship R 2 % T
JAPAN

o RRE T 8506

Posl Office Address  ©/ 0 Yamanouchi Pharmaceutioal
Co., Ltd,, 21, Miyukigaoka, Tsukuba-shi,

BFECRI A ol TR o) LN RERE

TBARART 305-8585 JAPAN

b HF

Full nama of fifth joint inventor, it any

Hiroyuki MORITOMQ

BRORORAEDES GANT 3828)
FR L RAROE S Y

Fitth inventor's signature Dals

- TR BT o%k 1R

Residence c/ o Yamanouchi Pharmaceutical Co.,

Qm}g\ ng mm ol WARE AN At

Ltd., ﬁ Mlxukigaoka e 'Il%ﬂu!éuba shi,
Cithzanship i —1
JAPAN

VEOHE 13‘:.5»@5&3 A
) X AN, MMWH

Post Office Address ¢/ Yamanouchi Pharmaceutical
Co,, Ltd., 21, Miyukigaoka, Tsukuba-shi,

TBARAKT 305-8585 JAPAN

7

BAOHBRRGORSE (MU T 30 % 't/%« ?\g’@

Tat,
Full name of sixth joint inventor, (f any

FEARBAORE %‘V%‘- w)@ an 45 (1 A10A

Sixth inventor's signature Date

5 joli~3589

c/o ‘xamanauchi Pharmaaéul,ical Co., LEd.

Rk 32 T altaiit g AT ik & T Flesliionca 'rﬁ.AmZu igacka, ey Py
i
A B *. Ciizanstip  JAPAN
5 405~ BY ¢/o Yamanouchi Pharmaceutical
BEoRs PEATER RGP ni] ot BREIs | Postotice Adrsss 1o, Led., 21, Miyukigaoka,

Tsukuba-shi, IBARAKI 305-8585 JAPAN

(B3 2 AR ORBRBECH LT HEMTHE
RUBGERBT I L,)

Paye

{Supply similar information and signature for seventh and
subsequent joint inventars.)

daof3
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T ZS

BLOREBBEORS  GRET BHE

Tetsuo MATSUT
W
Fult name of seventh joint inventor, if any

776

(I O 7¥m ﬁ @%\ u it /979511 B 108

Seventh inventor's signature

Date

F305-248%

c/o Yamanouchi Pharmaceutical Co., Ltd.,

R N . PP as e 21, Miyukigaoka, Tsukuba-shi, IBARAKI
o BAE F B i H B E a2l TH. | Residence305-8585 JAPAN SSpX
2§ 3£ JAPAN
s Citizenshi
;]«,30(;,393!; ¢/o Yamanouchi Pharmaceutical Go., Ltd.,

L0095 062% 50 ‘

, 1503
ssomsn OMREE G HERY 2/ m

21, Miyukigaoka, Tsukuba-shi, IBARAKIL

Post office Address

305-8585 JAPAN
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UNITED STATES DEPARTMENT OF COMMERCE
Patent and Trademark Office

Addresy; COMMISSIONER, OF PATENTS AND TRADEMARKS

Bib Data Sheet Washingion, D.C. 20231
[ .
; FILING DATE
j SERIAL NUMBER 04/07/2000 CLASS GROUP ART UNIT lﬁlglt(’g':“l NG,
09/529,096 RULE B 424 1843 07385.0007
APPLICANTS

TATSUYA MARUYAMA, TSUKUBA-SHI, JAPAN;
TAKAYUKS SUZUKI, TSUKUBA-SHI, JAPAN;
KENICHI ONDA, TSUKUBA-SHI, JAPAN,
MASAHIKO HAYAKAWA, TSUKUBA-SHI, JAPAN;
HIROYUKI MORITOMO, TSUKUBA-SHI, JAPAN;
TETSUYA KIMIZUKA, TSUKUBA-SHI, JAPAN;
TETSUO MATSUL TSUKUBA-SHI, JAPAN;

e ONTINUING TIATA #oissonnstn b ushotknswn y
THIS APPLICATION IS A 371 OF PCT/JP8/04671.10/151 998

er EOREIGN APPLICATIONS *resbknnstninhnsns
JAPAN HE-9-285778 10/17/11997

F REQUIRED, FOREIGN FILING LICENSE GRANTED ‘
' 0B/27/2000 Lo - ‘\
orean Profty clained ?’ Lo STATEOR | SHEETS | TOTAL ‘INDEPENUEW y
\\ SmlJSc 119 (a-d) conditions b yes l:’ no m Mel after COUNTRY DRAWING CLAIMS | CLAIMS . 3 i
lowange o ‘ .
' erifiod and * JAPAN _ 8 3 \‘
Initials
P2 /
FINNEGAN HENDERSON FARABOW B
GARRETT & DUNNER
1300 | STREET NW
WASHINGTON ,DC 20005-3315
TITLE _
AMIDE DERIVATIVES OR SALTS THEREOF
| ‘ Q3 Al Fees !
' (1,16 Fees ( Filing ) s
FILING FEE [FEES: Authority has been given in Paper D 1.17 Fees ( Processing Ext. of
RECEIVED  No. to charge/credit DEPOSIT ACCOUNT time ) .
1100 No. for following: [ 1.18 Fees (Issue )
U] Other ™ T,
O credtt i .
I

fotl 621100 315 PM P
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FOMILY NOME: MARLY AMA =
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FRIGRITY CLATMED (YN Yo

IA FILING DATE:
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TATSEIYE w DEMAND RECEIVED (YN 1 Yot
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0/ 1% /7 98
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‘ %blication or Docket Number

PATENT APPLICATION FEE DETERMINATION RECORD
Effective November 10, 1998 99 / 5 2- 9 @ g %
CLAIMS AS FILED - PART | SMALL ENTITY OTHER THAN
(Colurnn 1) {Column 2) TYPE [0 OR SMALL ENTITY
FOR NUMBER FILED I NUMBER EXTRA [Fare T Fee

] 380.00

BASIC FEE i, o
TOTAL CLAIMS /5 minus 20= X$ 9=
INDEPENDENT CLAIMS 5 minug 3 = [* X30=
MULTIPLE DEPENDENT CLAIM PRESENT % -
+180= oR| +260= cﬁ),%(/
* If the difference in column 1 is l8ss than zero, enter “0” in column 2 TOTAL OR TOTAL //d p)]
CLAIMS AS AMENDED - PART It OTHER THAN
(Column 1) Column2) (Columnd)  SMALLENTITY OR SMALLENTITY
< CLAME o HIGHEST DD ADDL
REMAININ NUMBER
oy EMANNG d provotely | eeaen’ RATE |TiIONAL RATE | TIONAL
fri} AMENDMENT _ [ ] PaDFOR FEE EFEE
= - .
% Total * Minus o = X$ O OR X$1 B
ﬁ Independeant ' [» Mirws ekt B X39= oR X78=
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM
+130= or| +260= '
TOTAL OR .. TOIAL
ADDIY, FEE ADDIT, FEE i
{Column 3) : kS
[ REMAINING NUMBER R ADDI- ADDI- %
E ARTER PREVIOUSLY | Extmn’ RATE |TiONAL RATE | TIONAL
i B AMENDMENT i PAIDFOR FEE FEE
Slow L e [o L e | on| e
g independent |« Minus ok = X30= oR X78=
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM )
+130= OR | +260=
TOTAL OR TOTAL
ADDIT. FEE ADDIT, FEE b}
(Coturmn 1) (Cotumn 2} (Columin 3)
CLAIMS HIGHEST
0 REMAINING NUMBER PRESENT ADDI- ADDI-
“‘..,: PREVIOLISLY EXTRA RATE TIONAL RATE | TIONAL.
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[#1]

Rex. - D AT A
1 {NMR (CDCI3) & 1.28(3M,1,d=7.2Hz), 3.88(2H,s), 4.21(2H,q,J=7.2Hz), 7.56-7.] .

71{(1H,m), 8.53-8,56(1H,m), 8.60-8.62(1H,m)

2 | NMR (CDClg) & 1.22(3H,t,J=7.1Hz), 3.95@H,s), 4.12(2H,q.J=7.1Hz), 5.39(2

H,8), 7.00(2H,d,J=8.7Hz), 7.17-7.30(5H,m), 7.78(1H,dd J=7.1, 2.0Hz)

-3 | NMR &: 1.22(3Ht,J=68H2) 4.16(2H.q.J=6.9Hz), 4.26(2H8), 7.62(2H,5)
4 | NMR 5: 4.16(2H,8), 7.61(2H,3)
6 | NMR (CDCl3) &: 3.89(2H.8), 7.20-7.32(2H m}, 7.63-7.71(1H,m), 11.03(1H br
8)
6 [ NMR &: 2.11(3H,5), 3.58(2Hs}, 6.91(1H,5), 11.90-12.50(2H,m)
7 | NMR 3: 3.56(2H,s), 5.48(2H.8), 7.13(2H,d.J=6.9Hz), 7.24-7.39(3H,m), 12.90(

® 1H,5)

NMR &: 1.46(6H,5), 6.64(1H5), 9.00(1H,birs)

NMR (CDCla) &: 3.70(2H,s), 3.73(3H,5), 6.81(1H,5)

NMR &: 3.66(2H.s), 7.11(1Hs), 8.28{4H.brs), 12.46(1H brs)

NMR (CDClg) &: 1.34(3M,1,J=7.2Hz), 3.77(2H,8). 4.28(2H qJ=7.2Hz), 6.59(1

H,5), 6.98-7.22(3H,m), 7.39-7.49(1H.m)

12 | NMR &: 3.58(2H.5), 6.72(1H,s), 6.73-6.79(1H,m), 7.22-7.37(2H,m), 764-7.71

(1H,m}, 10.59(1H,brs)

13 | NMR (CDCl3) &: 1 21(3H t,J=7.2Hz), 2.16{3H,5), 3.67(2H,s), 4.11(2H,QJ=7.2

Hz)

14 | NMR §: 2.18(3H.s), 3.60(2H,3), 9.16(2H,brs)

15 | NMR (CDCIg) & 3.78(3H.5), 3.91(2H,5), 4.34(H,s), 7.20-7.39(5H,m)

16 | NMR &: 3.74(2H,5), 4.38(2H,8), 7.20-7.39(5H,m)

17 | NMR (CDCI3) 8 1.23(3H.t,J=7.2Hz), 3.75(2H,5), 4.13(2H.q.J=7.2Hz), 5.10(2

H.8), 6.84(1H,dJ=1.2Hz), 7.00-7.12(5H,m)

. 18 | NMR &: 4.33(2H.5), 5.43(2H,5), 7.21-7.27(2H,m), 7.42-7.47(2H,m), 7.68-7.69

(2H,m)

19 | NMR (CDCI3) & 1.23@H.tJ=7.3Hz), 3.73@2H,5), 4.1?_(2H,q..l=7.3Hz). 511(2

H,s), 6.84(1H.d,J=1 4Hz), 7.02-7.06(3H,m), 7.30-7.34(2H,m)

20 (NMR & 4.32(2H,s), 5.45(2H, s}, 7.39(2H, d,J=8.8Hz), 7.46(2H.d,J=8.8Hz), 7.7

O(2H,s), 14.00(1H, brs)

21 | NMR (CDClg) & 1.23(3HtJ=7.1Hz), 3.74(2H.8), 4.12(2H.q.J=7.142), §.12(2

H,s), 6.87(1H,dJd=1.4Hz), 6.96-6.99(1H,m), 7. 04(1H,d J=1.4Hz), 7.08(1H,brs)
. 7.25-7.31(2H,m)

22 NMR & 4.35(2H,8), 546(2H,s), 7.32-7.35(1H,m), 7. 43~7 44(2H,m), 7. 48(1H

brs), 7.70(1H.d,J=1.8H2), 7.72(1Hd .J=1.8H2)

23 | NMR (CDCia) & 1.22(3H1,J=7.1Hz), 3.77(2H,8), 4.06(2H q.J=7.1Hz), 5.23(2

H,8), 6.78(1H,dd,J=7.5, 1.85Hz), 6.86(1H,dJ=1.5Hz), 7.05(1H,d,J=1.5Hz), 7.1

9-7.30@H,m}, 7,41(1H,dd.J=7.5, 1.5Hz)

24 | NMR 8: 4.32(2H,5), 5.55(2H,5), 7.18-7.73(6H,m)

2lsivle

59 HSERESE1 0—300 2273

SAWAI EX. 1015
Page 239 of 1092 pTo_o0000240



. SFE 9—285778

{0127])

[#2] ‘
Rex. D A TA
25 | NMR (CDCig) 8 1.24(3H,t,J=7.1Hz), 3.74(2H,8}, 4.15@H.q.)=7.1Hz), 5.10
(2H,s), 6.85(1H,d,J=1.5Hz), 6.94(1H,dd J=8.4, 2.1Hz), 7.04(1H d.J=1.5Hz),
7.20(1H,d,J=2 1Hz), 7.42(1H,d,J=84Hz)
26 | NMR 5: 4.38(2H,8), 5.48(2H,5), 7.39(1H,dd J=8.4, 1.8Hz), 7.67-7.72(3H.m
), 7.76(1H.d,J=2.4Hz)
27 | NMR (COCI3) &: 1.13(3H,,J=6.7Hz), 4.01(2H,g,J=6.7Hz), 4.42(2H,5), 5.46
(2H,8), 7.31(2H.d,J=8.4Hz), 7.60(2H,d,J=8.4Hz), 7.73(1H,d,J=1.6Hz), 7.77(
1H,d, J=1.5Hz)
28 | NMR & 4.31(2H.8), 5.43(2H,s), 7.32(2H,d.J=8.4Hz), 7.61(2H.d,J=8.4Hz),
7.70(2H,8)
‘ 29 | NMR {CDCl3) & 1.23(3H.t,J=69Hz), 3.73(2H,s), 4.12(2H,q9,)=6 9Hz), 5.08
(2H,8), 6.83-6.86(3H,m), 7.02(1Hd.J=1.5Hz), 7.67(2H,d,J=8.4H2)
30 | NMR & 4.31(2H,s), 5.41(2H,s), 7.16{(2H,d.J=8.3Hz), 7.55-7. 61 (2Hm), 7.7
6(2H,d,)=8.3Hz)
31 | NMR (CDCl3) & 1.22(3H,1,J=7.0Hz), 3.74(2H,5), 4.10(2H.q,)=7.0Hz), 521
(2H,5), 6.86(1H.d.J=1.4H2), 7.05(1Hd,J=1.4Hz), 7.20(2H,d,J=9.5Hz), 7.60(
2H,d,J=9.5Hz)
32 | NMR & 4.32(2H,5), 5.57(2H,8), 7.54(2H.d,J=8.0HZ), 7.70-7.75(2H,m}, 7.7
7{2H,d,J=8.0Hz)
33 |NMR (CDCl3) & 1.20-1.26(9H,m), 2.89(1H,sep.d=7.2Hz), 3.75(2H,s), 4.11(
2H,q,J=6.9H2), 5.09(2H,s), 6.86(1H,d,J=1,2Hz), 7.02(2H,d,J=7.2H2), 7.19(
2H,d,J=7 2Hz), 7.26(1H,d.J=1.2Hz)
34 | NMR 5: 1.18{(6H,d,J=6.6Hz), 2.88(1H,s5ep,6.6Hz), 4.32(2H.5), 5:38(2H S),
7.27(2H,8), 7.68-7.68(4H,m)
NMR (CDCia) 8; 1.17(3H1,J=7.2Hz), 3.43(2H.5), 4.03(2H,q,J=7 2Hz), 4.99
2H,8), 6.70(1H.d J=1.2Mz), 6.94(1H,d,J=1.2Hz), 7.03-7.44(9H,m)
36 | NMR & 3.81(2H,s), 5.38(2H,s), 7.21(1H,d,J=72Hz), 729~7.50(9H m), 7.5
‘ 9(1H,d,J=1.5Hz)
37 | NMR (CDCIg) & 1.20(3H,t,7.3Hz), 3.76(2M.5), 4.09(2H,q,J=7.3Hz), §5.29(2
H,5), 6.92(1H,d J=1.4Hz), 7.05(1H.d,J=1.4H2), 7.21-7.26(1H,m}, 7.46-7.52(
3H,m), 7.75-7.85{(3H,m)
38 | NMR 5 4.37(2M.s), 5.61(2H,8), 7.45-7.50(1H,m}, 7.52-7.60(2H,m), 7.70-7,
76(2H,m), 7.80-7.80{4H,m}
39 [NMR (CDCI3) §; 1.22(8HtJ=7.1Hz2), 3.82(2H,5), 4.11EH.q.J=7.1Hz), 5.26
(2H,8), 6.93(1H.d,J=7.8Hz), 6.96(1H,dJ=1.4Hz), 7.05(1H,d,J=1.4Hz2), 7.23(
1H.dd J=6.8, 50Hz), 7.66(1H,td,J=7.8, 1.9Hz}, 8.58(1H,d,J=50Hz)
40 | NMR §: 4.35(2H,s), 5.70(2H,5), 7.53(1H,dd J=7.5, 4.8Hz), 7.58(1H,dJ=75
H2), 7.71(1H.d,J=1.9Hz), 7.82(1H,d.J=1.9Hz), 8.03(1H1d,J=4.8, 1.9H2), 8
61(1H,d,J=4.2Hz)
41 [NMR {CDCla) & 1.26(3H,d1.4=7.3, 1.4Hz), 1.70(3H,s), 3.77(2H,d,J:=1.3Hz),
4.13(2H,dq.J=7.3, 1.4Hz), 4.45(2H.s), 4.64(1H,8), 4.80-4.95(1H,m), 6.85-
7.28(2H,m)

2
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42 | NMR &: 1.66(3H,8), 4.21(2H,5), 4.73(1H.s), 4.81(2H,5), 4.98(1H 5), 7.66(1
H,d.J=1.8Hz), 7.71{1H,d,J=1.8Hz)
43 | NMR (CDCI3) 5: 1.26(3H,1,J=7 2Mz), 3.63(2H.d,J=0.6Hz), 4.17(2H,9,J=7.2
Hz), 5.07(2H,s), 6.87(1H,d d=1.1Hz), 7.15-7.18(2H,m), 7.81-7.37(3H,m), 7
46(1Hd,J=1.1Hz) -
4 | NMR & 3.78(2M,s), 5.42(2H,5), 7.38-7.44(6H,m), 7.58(1H,brs), 9.26(1H br
5
45 [ NMR (CDCI3) 8: 1.26(3H tJ=7.2Hz), 3.64(2H.d,J=0.6Hz), 4.17(2H.qJ=7.2
Hz), 5.18(2H,5), 6.91(1H,s), 6.99(1H,dd,J=B.4, 2.0Hz), 7.21-7.31(24,m), 7.
41(1H,dd J=8.4, 2.0Hz), 7.49(1H,d,J=1.5H2)
‘ 48 | NMR & 3.79(2H,s), 5.43(2H,5), 7.42-7 58(6H.m), 9.26(1H, bm)
47 | NMR (CDCIlg) & 1.26(3H,tJ=7.1Hz), 3.64(2H,d,J=06Hz), 4.17(2H.q,0=7.1

Hz), 5.05(2H,s), 6.87(1H,s), 7.02-7.05(1H,m), 7.15(1H,d,J=09Hz), 7.28.7.
30(2H,m), 7.47(1H.,d,3=09Hz)
48 | NMR &; 3.78(2H.s), 5.54(2H,s), 7.39.7.47(aH,m}, 7.58(1H brs), 7.61(1H,br
5), 9.27(1H,brs)
49 | NMR {CDCl3) 8: 1.26(3H,td=7.1Hz), 3.63(2H.8), 4.17(2H.q,J=7.1Hz), 5.04
(2H,5), 6.68(1H,s), 7.08(1H,s), 7.11(1H,8), 7.31 (1H,t.Jw2.3Hz). 7.34(1H L)
=2.3Hz), 7.45(1H.d,J=1.2Hz)
50 | NMR 8&: 3.78(2H.,s), 5.41(2H,s), 7.45-7.52(5H,m), 7.58(1H,brs), 9.20(1H br
8)
51a| NMR (CDCI3) 8: 1.22(3H,tJ=7.2Mz), 3.78(2H,s), 4.12(2H.q.J=7 2Hz), 5.37
(2H8), 7.15-7.21(2H,m), 7.28-7.39(3H.m), 7.80(1 H,s)
51b | NMR (CDCi3) 8; 1.26(3H,tJ=7.2Hz), 3.81(2H,8), 4.20(2H,qJ=7.2Hz), 5.30
{2H.s), 7.28-7.29@2H,m), 7.34-7.39(3H,m), 7.96(1H,s)
52 | NMR &: 4.04(3H,8), 541(2H ), 7.24-7.38(8H,m), B.49(1H,5)
. 53 | NMR &: 3.62(3H.8), 5.37(2H.5), 7.25-7.41(5H,m), 8.65(1H,5)

S4a | NMR (CDCl3) & 1.28(3H,tJ=7 2Hz), 3.85(2H.8), 4.16(2H,q,J=7 2Hz), 5.59
(2H,5), 7.07 (2H1J=8.4H2), 7.20-7.27(2H,m)
54b | NMR (CDCla) &: 1.25(3H,t,J=7.2Hz), 3.95(2H,s), 4.19(2H,q,J=7 2Hz), 5.72
(2H,8), 7.06(2H t,J=8.4M7), 7.35-7.39(2H m)
55 | NMR &: 4.19(2H,s), 5.63(2H,£ﬂ. 7.10-7 50(4H,m), 13.10(1H,brs)
56 | NMR &: 3.93(2H,3), 5.91(2H,s), 7.23(2H 1, J=8.THz), 7.43-7.47(2H,m), 12.7
9(2H,brs) :
57a | NMR (CDCl3) & 1.26(3H,14=7.04z), 3.89(2H,s), 4.17(2H,q.J=7.0Hz), 5.57
{2H,5), 7.00-7.10(1H,m), 7.35-7.47(2H,m)
57b | NMR (CDCi3) & 1.26@HLJ=7.0Hz), 3.86(2H,s), 4.20(2H,q.J=7.0Hz), 5.71
(2H.s), 7.20-7.22(1 H,m), 7.44-748(2H.m)
58 | NMR & 4.23(2H,s), 5.66(2H,s), 7.32-7.35(1H,m), 7.64-7.67(2H,m), 7.70(2
H.s), 13.14(1H,brs)
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59 | NMR & 3.95(2H.8), 5.97(H,s), 7.33-7.39(1H,m}, 7.66-7.71(2H,m), 12.81(
1H,brs)

80 | NMR (CDCI3) 8 1.19(3M t,J=7.3Hz), 3.75(2H,5), 4.12(2H,q.J=7.3Hz), 7.06

(1H,d J=1.5Hz), 7.12(1H,d.J=1.5Hz), 7.32.7.52(5H,m)

NMR &: 4.16{2H,s), 7.55-7.70(5H,m), 7.88-7.91(1H,m), 7.98-8.00(1H,m)

NMR (CDCia) &; 1.23(3H.1,J=6.8Hz), 3.75(2H,5), 4.12(2H,q,J=6.8Hz), 5.28

(2H.8), 6.87(1H.d,J=12Hz), 7.08(1H,dJ=1.2Hz), 7.26(2H.d.J=8.4Hz), 8.22(

2H,d,J=8,4Hz)

NMR &: 4.32(2H,s), 5.64(2H,s), 7.58{2H,d J=8.9Hz), 7.73-7.78(2H,m), 8.2

5(2H,d,J=8.9H2), 14.00(1¥ brs)

NMR (CDCI3) &: 1.25(3H.1,J=6.9Hz), 3.02(2H.tJ=6.9Hz), 8.51{2H,5), 4.09-

4.19(4H,m}, 6.81(1H,d,J="1.5Hz), 6.96(1H,d,J=1.5Hz), 7.03-7.32(5H,m)}

NMR & 3.08(2H.t,J=7.5Hz), 4.14(2H,5), 4.44(2H 1,J=7.5Hz), 7.20-7.35(5H,

m), 7.6401H,d,J)=1.5H>), 7.68(1H,d,J=1,5Hz)

NMR (CDCl3) 5 2.09(3H,5), 2.30(:3H.9). 4.99(2H,8), 6.72(1H,s), 6.88-7.04(

4H,m) :

NMR (CDCI3) & 1.21(3H.4,J=6.9Hz), 2.09(3H,d,J=0.6HZ), 3.69(2H,s), 4.08

(2H.q.J=-6.9H2), 509(2H,s), 6.80(1H,d,J=0.6Hz), 6.86-7.04(4H.m)

NMR &: 2.12(3H,8), 4.31(2H,5), 6.45(2H.s), 7.18-7.28(4H,m), 7.50(1H,8) |

NMR (CDCI3) & 2.18(3H,d,J=2.0Hz), 2.30(3H,5), 4.94(2H ), 6.51(1H,d )=

1.5Hz), 6.88-7.04(4H,m)

NMR (CDCl3) &: 1.23(3H.1,J=7.2Hz), 2.19(3H,d,J=0.6Hz), 371(2H,s), 412

(2H.9.J=7.2HZ), 5.03(2H,s), 6.54(1H,d J=06H7), 7.00-7.12{(4H,m)

NMR &: 2.24(3H,s), 4.27(2H.s), 5.35(2H,3), 7.21-7.45(5H,m)

NMR (CDCl3) &: 1.26(3H.t,J=6.8Hz), 3.87(2H,s), 4.18(2H,q,J=6.8Hz), 536

(2H.5), 6.73(1H,d,J=6.8H2), 6.85(1H,d,J=6.8Hz), 7.20-7.65(6H, m)

@ 73 | NMR {CDClg) 6: 341(2H.5), 5.40(2H.5), 6.70-7.00(2H,5), 7.20-7.70(6H,m)
74 | NMR (CDCI3) &: 1.25(3H t,J=7.2Hz), 1.48(9H,5), 3.69(2H.5), 4.17(2H,q.J=

7.2Hz), 6.93(1H,d,J=7 9Hz), 7.58-7.65(1H,m), 7.82(1H.d J=8.3Hz2)

75 | NMR (CDCig) & 1.51(9H,8), 8.68(2H,s), 6.80-7.00(1H,8), 7.50-7.90(2H.m)

76 | NMR (CDCi3) 3: 1.30-2.20(4H,5), 2.60-3.10(2H,s), 3.70-4.00(1H,m), 7.00-8

00(2H,s), B.20-8.60(1H,m)

77 | NMR (CDCig) &: 2.75(1Hdd J=12.4, 8.8Mz), 2.85-3.04(5H,m), 4.70(1H,dd,

J=8.8 3.7Hz), 7.24-7.40(7H,m), 8.10-8,20(2H,m) -

78 | NMR (CDCig) & 1.44(9H,s), 2.75-3.10(2H,m), 3.20-3.70{4H,m), 4.93{(1H,br

79

80

g2

di 83 3 B & B B

N

), 7.25-7.40(7H,m), 8.14(2H,d,J=8.4Hz)
NMR (CDCi3) a: 1.47(0H,5), 2.55-2.80(2H,m), 3.20-3.40(2H,m), 3.45-3.65(
2H,m), 4.87(1H,m), 6.57-6.65(2H,m), 6,83-7.04(2H,m), 7.25-7.40(5H,m)
NMR (CDCl3) &: 2.87(2H,d1,J=6.6, 2.4Hz), 3.44-3.65(3H,m), 4.97(1Hs), 6.
27(1H.brs). 7.16(2H.d.J=89Hz), 7.29-7.37(5H.m), 8.05(2H.d J=8.9Hz)
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81 | NMR & 3.04(1H,dd.J=12.3, 10.2Hz), 3.16-3.29(5H,m), 5.10(1H.,brd,J=8,9H
z), 6.21(1H,brd J=3.6H2), 7.29-7.37(1H,m), 7.39-7. 41 (4aH.m), 7.57(2Hd,J=
8.6Hz), 8.21(2H,d J=8.6Hz), 8.15(1H.brs),
82 |NMR (COCI3) & 1.47(9H,8), 2.62-2.93(2H,m), 3.14-3.58(4H,m), 4.35(1H.,br
5), 4.90(1!1,br). 7.06-7 A0(7H,m), 7.45-7.80(1H,m), 7.67-7.72@Hm), 7.90(
1H,dt.J=2.0, 8.0Hz), 8.25-8.31(1H,m), 8.58-8.63(1H,m), 9.98(1H,brs)
83 | NMR (CDCI3) 8: 1.47(9M,s), 2.60-2.90(2H,m), 3.15-3.70(4H,m), 4.32(1H,br
), 4.85-4.94(1H,m), 7.05-7,46(8H,m), 7.55-7.61(2H,m), 8.16-8.23(1H,m), 8
J75(1H,br), 9.05(1H,br)
84 | NMR (CDCig) &: 1.49(9H,s), 2.64-2.90(2H,m), 3.16-3.60(4H,m), 4.38(1H br
‘ s}, 491(1Hbr), 7.10-7.42(7H,m), 7.55(1H,dd J=8.0, 4.4Hz), 7.74(1H =8,

OHz), 7.77-7.84(2H,m), 8.01(1H,d,J=8.0, 1.2H2), 8.34(1H,d,J=8.4, 1.6Hz),

8.96(1H,d,J=7.6, 1.6Hz), 9.02(1H,d J=4.4, 2.0Hz), 13.61(1H,brs)
85 | NMR (CDCig) & 1.47(8H,s), 2.60-2.90(2H,m), 3.20-3,55(4H,m), 4.35(1H,br
s), 4.80(1H,br), 7.06-7.18(3H,m), 7.23-7.56(9H,m), 7.66-7.77(2H,m), 8.62(
1H,d,J=4.0H2) )
86 | NMR (CDCI3) 8: 1.47(8H,s), 2.60-2.85(2H,m), 3.15-3.85(4H,m), 4.31(1H br
s), 4.88(1H,br), 7.01-7.20(2H.m), 7.22-7.56(H,m), 7.90(1H,d,J=8.0Hz), 8
05(1H,d.J=8.0Hz). 9.54(1H brs)
87 | NMR (CDClg) & 1.45(9H,s), 2.60-2.85(2H,m), 3.10-3.50(4H,m), 3.80(2H,s)
. 440(1H brs), 4.80-4.90(1H,m), 6.71(1H,s), 6.97-7.14(2H.m), 7.22-7.49(8
Hm), B.01(1H,s5}, 8.48(1H,brs)
88 | NMR (CDCia) & 1.34(9H,s), 2.89(3H,5), 3.06-3.36(6H,m), 3.73(2H,s), 4.72
(1H,s}), 7.08-7.57(10H,m), 10.10(1H,s)
89 | NMR (CDCI3) &: 1.48(9H,s), 2.52-2.80(2H,m), 3.10-3.60(4H,m), 3.89(2H,s)
.. 4.85-4.95(1H m}, 6.95-7.40(9H m), 7.49(2H,d,J=8.4H2), 10.16(1H,brs)
. 90 | NMR (CDCl3) & 1.45(9H,8), 2.50-3.50(6H,m), 4.23(2H,5), 4.65-4.75(1H,m)
. 7.07(2H1dema,0hlg), 7.20-7.80(7H,m), 9.26(1H brs)
91 | NMR (CDClg) & 1.46(9H,5), 2.56-3.40(8H,m), 3.73(2H,s), 4.75-4.91(1H,m)
. 7.00-7.47(9H.m), 9.15(1H brs), 12.61(1H brs)
92 | NMR (CDCig) & 1.47(9H,s), 2.60-2.90(2H,m), 3.15-3.60(4H,m), 4.27(1H br
5), 4.91(1H,br), 5.31(2H,brs), 7.00-7.50(7H,m), 7.60(2H,d,J=8.0Hz), 8.80(1

H,s), 9.12(1H,brs)
93 | NMR (CDCl3) &: 1.45(9H,s), 260-2 75(2H.m), 3.10-3.55(4H.m), 3.81(2H,s)
. 4.81-4.87(1H,m), 6.40-6.55(2H,m), 7.03(2H,d,J=73Hz), 7.22-7.45(7TH,m),
9.26(1H,s)
94 | NMR (CDCl3) & 1.44(3Ht,J)=7.1Hz), 1.47(8H,s), 2.65-2.80(2H,m), 3.15.3,
50(4H,m}, 4.04(2H,s), 4.43(2H,q,J=7.1HzZ), 4.83-4.90(1H,m), 7.02-7.15(2H,
m), 7.30-7.35(8H,m), 7.45(2H.d,J=8.3Hz), 9.21(1H,s)
85. | NMR (CDCI3) 8: 1.45(3H,s), 2.60-2.75(2H,m), 3.10-3.50(4H,m), 3.64(2H,s)
. 4.82-491(1H,m}, 6.43(1H,8), 6.70-7.44(13H,m), 9.14(1H,brs)

63 HENF10~-3092273

SAWAI EX. 1015
Page 243 of 1092 pto_o0000244



. ¥E 9-2865778

[0131]

[#6]
Rex. D ATA
96 | NMR (CDCig) & 1.46(9H,8), 2.60-2.80(2H,m), 3.15-3.85(4H,m), 3.82(2H,s)
. 4.35(1H,brs), 4.88(1H,br), 6.97-7.16(2H,m), 7.22.7.38(7H,m), 7.42-7.48(2
H,m), 7.66(1H,t,J=8.0Hz), 9,18(1H,brs)
97 | NMR (CDCl3) & 1.46(9H,s), 2.60-2.85(2H,m), 3.15-3.55(4H,m), 3.77(2H,s)
, 4.33(1H,brs), 4.87(1H,bry, 5.64(2H.8), 6.77(1H,d J=8.4Hz), 6.89(1Hd J=7
2HzZ), 6.84.7.12(2H,m}, 7.21-741(10H,m}, 7.43-7.48(2H,m), 7.59(1H,dd J=
8.4, 7.2Hz), 9.05(1H,brs)
g8 | NMR (CDCH) 8: 1.47(9H,5), 1.71(3H.s), 2.60-2.80(2H,m), 3.20-3.60(4H,m)
, 3.73(2H,5), 4.47(2H,5), 4.56(1H,8), 4.85-4.92(1H,m), 4.94(1H,s), 6.88(1H
, 8), 7.00-7.20(8H,m), 7.35-7.40(4Hm), 7.48(2H,d,J=B.3Hz), 10.33(1H brs) |
. 99 | NMR (CDCl3) & 1.47(8H,5), 2.69(2H,brs), 3.11-3.43(4H,m), 3.61(2H,s), 4.
42(1H,brs), 4.88(1H,brs), 5.08(2H,5), 6.80(1H,5), 7.03(2H,brs), 7.17(2H,dd,
| J=7.5, 2.1Hz), 7.33-7.41(8H,m), 7.45(2H,d,J=8.4Hz2), 7.54(1H,d J=1.2Hz),
9.44(1H,brs)
100 | NMR (CDCl3) 8 1.47(9H,s), 2.68(2H brs), 3.11-3.43(4H,m), 3.62(2H,s), 4.
39(1H,brs), 4.88(1H,brs), 5.19(2H,5), 6.83(1H,s), 7.03-7.06(3H.m), 7.24-7,
35(7H,m), 7.42-7.47(3H,m), 7.58(1H.dJ=1.2Hz), 9.41(1H brs
101 | NMR (CDCI3) 5: 1.47(9H,5), 2.69(2H,brs), 3.11-3.43(4H,m), 3.63(2H,5), 4.
37(TH.brs), 4.87(1H,brs), 5.06(2H,s), 6.80(1H,8), 7.03(2H brs), 7.17(1H,g),
7.30-2.35(8H,m), 7.45(2Hd,J=8 dHz), 7.55(1H.d.J=12Hz), 9.37(1H,brs)
102 | NMR (CDCla) & 1.47(9HM,s), 2.69(2H,brs), 3.11-3.43(4H,m), 3.62(2H,s), 4.
337(1H,brs), 4.87(1H,brs), 5.06(2H,s), 6.78(1H,8), 7.05(2H,brs), 7.11{2H d,
J=8.4Hz), 7.33-7.36(7H.m), 7.45(2H,d J=8.4Hz), 7.54(1H brs), 9.38(1H brs) |
103 | NMR (CDCla) &: 1.47(9H,s}, 2.60-2.80(2H,m), 3.10-3.50(4H,m), 3.90({2H,s)
, 4.85-4.95(1H,m), 5.30(2H.s), 6.88(1H,s), 7.00-7.45(12H,m), 7.57(@HdJ=
8.83H2), 7.70-7.76(1H,m), 7.87-7.96(1H,m), 9.98(1H brs)

® 104 |NMR (COCI3) &: 1.47(8H.5), 2.50-2.70(2H,m), 3.10-3.50{4H,m), 3.70(2H,5)
, 4.84-4 92(1H,m), 5.12(2H,s), 6.92-7.08(6H,m}, 7.26-7.45(9H,m), 10.14{1
H.5)

105 | NMR (CDClg) & 1.47(8H,s), 2.60-2.80(ZH,m), 3.10-3 50(4H,m), 3.70(2H,s)
, 4.85-4.92(1H.m), 5.10(2H,s), 6.91-6.97(4H,m)}, 7.25-7.47(11H,m), 10.13(1
H.brs)

106 | NMR (CDCla) & 1.47(9H,s), 2.50-3.00(zH,m), 3.10-3.60(4H,m), 3.82(2H,s)
, 4.85-4.92(1H,m), 6.83-6.91(3H,m), 7.00-7.20{3H,m), 7.30-7.40(5H,m), 7.

51(2H,d,J=8.8Hz), 7.67(2H,d,J=8.9Hz), 9.95(1H,m) '

107 | NMR (CDClg) &: 1.47(9H.5), 2.50-2.70(2H,m), 3.10-3.60(4H,m), 3.70(2H 5)
, 4.30-4.40(1H,m), 4.88(1H,brs), 5.22(2H,s), 6.88-7.35(9H,m), 7.42{2H,d,J

=8.3H2), 7.59(2H d J=8.3Hz), 10.05(1H,brs)

108 | NMR (CDCI3} &: 1.47(9H,s), 2.60-2.80(2H,m), 3.10-3,50(4H,m), 4.19(2H,s)
, 4.80-4.90(1H,m), 5.60(2H,s), 6.93(1H,5), 6.94-7.90(17H.m), 10.95(1H,brs)
109 | NMR (CDCI3) &: 147(0H,5), 2.03(3H,s), 2.60-2.70(2H,m), 3.10-3.60(aH,m)
, 3.66(2H,5), 4.35(1H brs), 4.87-4.89(1H,m), 5.08(2H,s), 6.84-7.20(7H,m),

7.70-7 90(5H,m), 7.44(2H.d,J=8.3Hz), 10.21(1H,brs)
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110 | NMR (CDCla) &: 1,48(8H,s), 2.23(3H,5), 2.60-2.80(2H,m}, 3.10-3.60(4H,m)

, 3.68(2H,8), 4.35(1H,brs), 4.85-4.89(1H,m), 5.05(2H,8), 6.60(1H,8), 7.00-7

A5(11Hm), 7.442H,d,J=8.3Hz2), 10.17(1H brs)

111 [ NMR (CDCIg) 5: 1.46(9H,5), 2.60-2.90(2H,m), 3.10-3.55(4H,m), 3.89(2H,s)
. 4.85-4.85(1H,m), 5.66(2H,s), 7.00-7.10(aH,m), 7.50-7.90(9H,m), 8.66(1H,

brs)

112 | NMR (CDCl3) 5: 1.46(9H,8), 2.60-2.80(2H,m), 3.20-3.50(4H,m), 4.02(2H,s)

, 4.83-4 81{(1H,m), 5.71(2H.5), 7.00-7.51{12H,m), 8.41({1H,brs)

113 | NMR (CDCl3) 5: 1.46(9H,s}, 2.10-2.30(2H,m), 3.10-3.55(4H,m), 4.02(2H,s)

. 4.85-4.95(1H.m), 573(2H,5), 7.00-7.20(aH,m), 7.30-7.45(H,m), 8.85(1H,

brs)
. 114 | NMR (CDCIz) &: 1.46(9H,5), 2.60-2.80(2H,m), 3.10-3.60(4H,m), 3.92(2H,5)
., 4.27(1H,brs), 4.80-4.90(1H,m), 5.65(2H,s), 7.00-7.45(12H,m), 8.47(1H br
$)
115 | NMR (CDCl3) &: 1.46(9H,s), 2.60-3.36(6H,m), 3. 9&(21—1 m), 4.81-4.89(1H,m
), 7.02-7.12(2H.m), 7.29-7.50(7H,m), 8.09(1H,brs), 9.24(1H,brs)
116 | NMR (CDCl3) &: 1.46(8H,s), 2.60-3.40(6H,m), 3.88(2H,s), 4.37(2H,s), 4.80
-4.95(1H,m), 7.00-7.45(14H,m), 8.02(1H,5)
117 | NMR (CDCla) 8: 1.43(9H,5), 2.20(3M,8), 2.50-3.55(6H,m), 3.67(2H,s), 4.78
-4 87(1H,m), 6.71{1H,5), 6.98(2H.d,J=8B.5Hz), 7.24-7.45(7H,m), 8.89(1H,brs
}, 10.38(1H,brs)
118 |NMR (CDCi3) &: 1.46(9H.8), 2.60-2.84(2H,m), 3.00(3H,5), 3.20-3.50(4H,m)
, 371{2H,8), 4.81-4.89(1H,m), 6.51(1H.5), 7.00-7.09(2H,m)}, 7.22-7.35(5H,
m), 7.49(2H.d,J=8.4Hz), 8.84(1H,brs)
119 | NMR (CDClg) &: 1.40(9H,8), 2,28-2.75(2H,m), 3.10-3.64(6H,m), 4.81(1H,br
' 5), 6.34(1H,brs), 6.98(2H,d,J=8.1Hz), 7.18-7.42(vH,m), B.76(1Hbrs}
. 120 | NMR (CDClg) &: 1.47(3H,s), 2.60-2.80(2H,m), 3.10-3.50(4H,m), 3.69(2H,s)
, 4.30(1H,brs), 4.87-4.88(1H,m), 6.44(1H.m), 7.00-7.50(13H,m), 9.11(1H,s)
121 | NMR (CDClg) &: 1.47(8H,5), 2.50-2.80(2H,m), 3.10-3.50(4H,m}, 3.70(2H,5)
. 4.85-4.80(1H,m), 5.30(2H,5), 6.96-7.36(11H,m), 7.41(2H d J=8.3Hz), 8.18
(2H,d J=8.3Hz)
122 | NMR (CDCl3) &; 2.20-3.50(6H,m}, 3.63(2H,s), 4.87-4.88(1H,m), 5.54(1H,br
5), B.38(1H,s), 7.26-7.45(0H,m), B.93(1H,brs)
123 | NMR (CDCl3) d: 1.46(9H,s), 2.60-3.60(6H,m), 4.87-4.91(1H,m), 5.03(2H,br
s), 7.02-7.38(7H,m}, 746(1H,5), 7.55-7.60(2H.m), 8.93(1H,brs)
124 | NMR (CDCIg) &: 1.47(9H.,8), 2.25(3H,8), 2.60-3.50(6H,m), 3.52(2H,s), 4.83
{1H,8), 7.27-7.45(9H,m), 9.01(1H brs)
125 | NMR (CDCla) §: 1.47(8H,3), 1.59(6H5), 2.55-3,60(6H,m), S5.01(1H,s), 6.34
(1H.8), 6.95-7.50{9H,m), 9.25(1H,brs)
126 [ NMH (CDCla) &: 1.47(9H,s), 1.75-3.80(13H,m), 4.B6(1H,brs), 6.99-7.50(9H
M)
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127 | NMR (CDCl3) 3: 1.47(8H,s), 2.55-2.75(2H,m), 3.15-3.55(4H,m), 3.75(2H,s)
S, 433(1H,brs), 4.87(1H,br), 6.86(1H,d,J=4.4Hz), 697-7.15(2Hm), 7.23.7.4

8 (8H,m), 9.28(1H,brs)

128 [ NMR (CDClg) 8: 1.43(9H,s), 2.55-3.50(6H,m), 3.78(2H,s), 4.89(1H,brs), 5

41(2H.5), 6.98-7.44(14H,m), 7.86(1H,s), 9.87(1H, brs)

129 [ NMR (COCI3) & 1.459H,8), 2,55-3.51(6H,m), 3.85(2H.s), 4.87(1H,brg), 5

29(2H,5), 7.04(2H brs}, 7.22-7 43(12H,m), B.02(1H,8), 9.27(1H,brs) .

130 [ NMR (CDCI3) 8: 1.46(9H,s), 2.60-3.40(6H,m), 3.50(2H,8), 4.79-4.85(1H,m)

, 5.63(2H,s), 6.57(1H.8), 7.01-7.46(14H,m)

131 [ NMFt (CDCig) 8: 1.46(9H,8), 1.77-1.98(3H,m), 2.56-2.88(5H,m), 3.10-3.55(

. 4H,m), 3.82-3.80(1H,m), 4.35(1H,brs), 4.80-4.93(1H,m), 6.97-7.10(2H,m),

7.15(1H,dd,J=7.6, 4.8Hz), 7.24-7.37(5H,m), 7.43-7.48(3H,m), B.AS(1H,dd,J

=4.4, 1.6Hz), 10.01(1H brs)

132 | NMR (CDCI3) &: 1.47(9H,s), 2.52-2.80(2H ), 3.20-3.52(4H,m), 373(2H,s) ‘

, 4.88(1H brs), 7.00-7.40(11H,m), 7.45-7.51(5H,m), 10.41(1H.brs) [

133 NMR (COCI3) &: 1.22(6H,dJ=6.9Hz), 1.47(9H,8), 2.50-3.50(7H,m), 3.89(2

H,s). 4.85-4.94(1H,m), 5.27(2H,5), 6.91(1H,s), 7.00-7.45(10H,m), 7.57(2H,
J=8.3Hz), 10.12(1H.brs)

134 NMR (COCI3} &: 1.47(9H,8), 2.50-2.80(2H,m), 3.20-3.60(6H,m), 4.30(1H, br

5), 4.88(1H,brs), 4.99(2H,s), 6.70(1H,s), 6.97-7 52(28H,m)

135 | NMR (CDCla) & 1.47(9H,s), 2.69(2H,brs), 3.11-3.43(4H,m), 3.74(2H,8), 4.

37(1H,brs), 4.88(1H,brs), 5.22(2H,s), 6.72(1H,brd, J=7.2Hz}, 6.91(1H.d,J=4.

SHz), 7.05(2H,brs), 7.10(1H,d J=4 8Hz), 7.16-7.35(7H,m), 7.42(1H,d.J=81

Hz), 7.48(2H.d,J=8.4Hz), 10.40(1H,brs)

136 | NMR (CDCl3) 8: 1.47(9H,5), 2.69(2H.brs), 3.20-3.50(4H,m}, 3.71(2H,5), 4

81(1H,brs), 4.88(1H,brs), $.14(2H,5), 6.93(2H,brs), 7.06(3H,brd J=8.4Hz),

. 7.26-7.35(8H,m), 7.45(2H,d,J=8.4Hz), 10.20(1H.brs)

137 | NMR (CDClg) &: 1.47(9H,8), 2.70(2H.brs}, 3.15-3.40(4H,m), 3.71(2H.s), 4
88(1H,brs), 5.13(2H,5), 6.72(1H,brd,J=7.2Hz), 6.90-7.44(14H,mm), 10.01(1H,
brs) .

138 | NMR (CDClz) §: 1.46(9H,s), 2.70(2H.brs), 3.36(4H,brs), 4.40(2H,s), 4.89(
1H,brs), §.58(2H.5), 7.03-7.37(10H,m), 7.55-7.77(5H,m), 10.19(1H,brs)
139 | NMR (CDCI3) 8: 1.46(9H,s), 1.55(9H,5), 2.56-2.85(2H,m), 3.15-3.55(4H,m)
. A76(2H.,8), 4.86(1H.dd J=8.0, 3.2Hz), 6.94-7.15(3H,m), 7.21-7.48(6H,m),
7.63-7.84(3H,m), 9.03(1H.brs)

140 [ NMR (CDCla) &: 1.47(9H,8), 2.55-2.85(2H,m), 3.12.3.54(4H,m), 3.67(2H,8)
, 4.56(2Hbrs), 4.81-4.92(1H,m), 6.42(1H,d,J=8.4Hz), 6.63(1H.d,J=7.2Hz),
6.97-7.15(2H,m), 7.21-7.46(8H,m), 9.66(1H,brs)

141 | NMRB (CDClg) 5: 0.97(6H,dJ=6.3H2), 1.46(9H,8), 2.06-2.17(1H,m), 2.50-3.
S0(6H,m), 4.00(2H,0,J=7.8Hz), 4.11(2H,5), 4.83-4.92(1H,m), 6.95(1H,d,J=1
SHz), 7.00-7.10(2H,m), 7.14(1H,d J=1.5Hz), 7.22-7.400H,m), 7.59(2H,d,J
=8.0Hz), 10, 11(1H,brs)
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142 | NMR (CDCl3) &: 1.47(8M,s), 2.60-2.80(2H,m), 3.15-3.55(4H,m), 3.78(2H, $)
, 4.36(1H,brs), 4.82-4.94{1H,m), 5.18(2H.s), 6.92-6.99(2H,m), 7.00-7.13(5

H.m), 7.25-7.38(6H,m), 7.42.7.48(2H,m), 10.34(1H,brs)

143 | NMR (CDCla) 8: 1.47(9H,5), 2.60-2.80(2H,m), 3.10-3.55(4H,m), 3.70(2H.5)

. 4.40(1H,brs), 4.87-4.89(1H,m), 5.16(2H,8), 6.75(1H,d,J=10.2Hz), 6.86(1H
J=8.3Hz), 6.90-7.40(11H,m), 7.45(2H,d.J=8.3Hz), 10.22(1H,brs)_

144 | NMR (CDCIg) &: 1.47(9H.8), 2.60-2.77(2H,m), 3.20-3.54(aH,m), 3.78(2H,s)
, 4.33-4.42(1H,m), 4.84-4.94(1H,m), 5.14(2H,5), 6.80-7.10(8H,m}, 7. 31-73

7(4H m), 7.46(2H.d.J=8.3Hz), 10.19(1H,s)

, 145 | NMR (CDCla) &: 1.47(9H.5), 2.70(2H,brs), 3.35(4H,brs), 3.92(2H,s), 4.36(
. : 1H,brs), 4.89(1H,brs), 5.17(2H,5), 6.92-7.07(6H,m), 7.26-7.35(6H,m), 7.48(

) 2H,d,J=8.7Hz), 10.29(1H,brs)

146 | NMR (CDCIg) &: 1.47(9H,5), 2.60-2.80(2H.m), 3.15-3.55(aH,m), 3.69(2H,5)

, 4.35(1H.brs), 4.83-4.94(1H,m), 5.15(2H,s), 6.53-6.62(2H,m), 6.75(1H,11,J

=8.8, 2.0Hz), 6.94(1H,5), 7.00-7.15(3H,m), 7.25-7 39(5H,m), 7.42-7.48(2H,

m), 10.08(1H,brs)

147 | NMH (CDCla) b: 1.47(9H.5), 2.70(2H,brs), 3.36(aH,brs), 3.77(2H,5), 4.87(

1H,brs), 5.17(2H,s), 6.60(1H,m), 6.95(1H,s), 6.95-7.09(5H,m), 7.25-7.356(5

Hmj}, 7.46(2Hd,J=8.4Hz), 10.21(1H brs}

148 | NMR (CDCla) &: 1.47(8H,8), 2.60-2.70(2H,m), 3.10-3.60{(4H,m), 3.70(2H,s)

. 4.85.4.90{1H,m), 5.12(2H,s), 6.80-6.95(3H,m}, 7.00-7.20(aH,m}), 7.50-7.9

O(SH,m), 7.44(2H,d J=8 4Hz), 10.05{1H brs)

149 | NMR (CDCha) & 1.47(9H,s), 2.60-2.80(2H.m), 3.10-4.05(4H,m), 3.92(2H,s)

, 4.35(1H,brs), 4.85-4.94(1H,m), 5.20(2H,s), 6.90-7.25(7H,m), 7.30-7.40(4

H,m), 7.48(2H d,J=8.4H2), 10.25(1H brs)

150 | NMR (CDCla) & 1.47(9H,s), 2.60-2.80(2H,m), 3.15-3.58(4H,m), 3.77(2H.8)

. , 4.37(1H,brs), 4.82-4.94(1H,m), 5.15(2H,5), 6.74-6.82(1H,m), 6.90-7.14(5

H,m), 7.24.7.37 (5H,m}, 7.42-7.48(EH,m}, 10,04(1H,brs}

151 | NMR {CDCla) &: 1.561(9H,5), 2.60-2,75(2H,m), 3.10-3.65(4H,m), 3.70(2H,s)

, 4.36(1H,brs), 4.85-4.93(1H,m), 5.12(2H,s), 6.69(2H,1,J=6.81z), 6.92(1H,s

), 7.00-7.15(3H,m), 7.25-7.40(5H,m), 7.43(2H,d,J=8.3Hz), 9.91(1H brs)

152 | NMR (CDCIa) &: 1.47(9H,s), 2.60-2.77(2H,m), 3.20-3.50(¢H,m), 3.90(2H.s)

, 4.33-4.42(1H,m), 4.84-492(1H.m), 5.25(2H,5), 6.93(1H,8), 7.00-7.08(2H,

m), 7.30-7.37(5H,m), 7.46(2H,d,J=8.3Hz), 10.03(1H.5)

153 | NMR (CDClg) 8: 1.47(9H,s), 2.60-2.80(2H,m), 3.15-3.55(4H,m), 3.71(2H 5)

, 43B(1H,brs), 4.82-4.94(1H,m), 5.10(2H,5), 6.93(1H,8), 6.99-7.11(5H,m),

7.23-7.48(8H,m), 7.62-7.67(2H,m), 10.18(1H brs)

154 | NMR (CDCl3) 5: 1.47(9H,8), 2.69(2H,brs}, 3.36(4H,brs), 3.98(2H,s), 4.41(

1H,brs), 4.89(1H,brs), §.35(2H,5), 6.68(1H,d,J=1.5Hz), 7.00(1H,d,J=1.5Mz),
7.07(2H,m), 7.26-7.41(8H,m), 7.49(2H.d,J=8 4Hz), 10.29(1H, brs)

185 | NMR (CDCla) 8. 1.47(8H,s), 2.70(2H,brs), 3.36{4H brs), 3.69(2H,s), 4.89(

1H,brs), 5.27(2H,5), 6.92(1H,brd J=1.2Hz), 7.05-7.35(10H,m), 7.40(2H,d,J=

8.4Hz), 7.61(2H.d,J=8.1Hz), 9.93(1H,brs)
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156 | NMR (CDCla) 5 1.47(9H,5), 2.69(2H,brs), 3.36(4H.brs), 3.84(2H,s), 4.43(1
H.brs), 4.88(1H,brs), 5.43(2H,8), 7.04-7.06(4H,m), 7.11(1H,d J=1.2Hz), 7.2
6-7.35(5H,m), 7.45(2H,d,J=8.4Hz), 7.55(1HtJ=6.9Hz), 7.69-7.74(1H,m), 7
79(1H.d J=8.1Hz), 8.01(1H,d,J=8.6Hz), 8.11(1H.d J=8.6Hz). 10.36(1H,brs)
157 | NMR (CDCl3) 5: 1.47(9H.5), 2.70(2H,brs), 3.36(aH,brs), 3.96(2H.5), 4.40(
1H,brs), 4.89(1Hbrs), 5.25(2H,d J=1.5Hz), 687(1H,5), 6.89(1H,5), 7.03-7.
10(3H,m), 7.25-7.35(7H,m), 7.49(2H.d,J=8.4Hz), 10.28(1H,brs)
758 | NMR (CDCla) 8: 1.47(9H,5), 2.70(2H,brs), 336(aH,brs), 3.74(2H,5), 4.42(
1H,brs), 4.88(1Hbrs), 5.19(2H.5), 6.74(1H.dd,J=8.4, B.OHz), 6.89-6.94(2H,
m), 7.09-7.35(9H,m), 7.46(2H.d.J=8.4Hz), 10.26(1H,brs) _
® 159 | NMR (CDCla) &: 1.47(9H.5), 2.60-2.77(2H,m), 3.20-3.60(4H,m), 3.73(2H,5)
, 4.30-4.40(1H,m), 4.84-4.94(1H,m), 5.20(2H,s), 6.66(1H,d,J=2.5Hz), 6.92(
| 3H,5), 7.00-7.20(3H,m), 7.22-7.52(9H,m), 10.25(1H.5)
760 | NMR (CDCl3) 8: 1.47(9H,5), 2.60-2.75(2H,m), 3.25-3 S6(aH,m), 377(2H.$)
, 4.30-4.40(1H,m), 4.84-4.92(1H,m), 5.18(2H,5), 6.67-6.75(1H,m), 6.88-6.9
6(2H,m), 7.02-7.12@H,m), 7.31-7. 36(6H,m), 7.45(2H.d,J=8.3Hz), 10.06(1H,
8)
761 | NMA (CDClg) &: 1.47(3H,5), 2.60-2.80(2H,m), 3.20-3.60(4H,m), 3.70(2H,5)
. 3.91(3H,5), 4.82-4.95(1H,m), 5.23(2H,5), 6.94(1H,5), 6.99-7.50(13H,m), 7
94-8.03(2H,m). 10.18(1Hbrs)
762 | NMR (CDCl3) o 1.47(9H.s), 1.60-1.70(6H,m), 2.60-2.80(2H.m), 3.20-3.40(
5H.m), 3.60-3.75(3H,m), 3.71(2H.s), 4.30-4.40(1H,m), 4.80-4.90(1H,m), 5.
17(2H.5), 6.95(1H,5), 7.00-7.20(5H,m), 7.30-7.50(10H,m), 10.28(1H.5)
763 | NMR (COCI3) &: 1.47(9H,5), 2.60-2.90(2H,m), 3.16-3.56(aH.m), 4.01(2H,5)
, 4.20-4.30(1H,m), 4.80-4.95(1H,m), 7.00-7.202H,m), 7.25-7.38(5H,m), 7.
44(2H d J=8.4Hz), B.07(1H.5)
® 764 | NMR (CDCI3) &: 1.47(9H,s), 2.60.2.88(2H,m), 3.10-3 54(4H,m), 4.20-4.35(
1H,m), 4.85-4.90(1H,m), 4.93(2H,5), 6.38-6.40(1H,m), 7.00-7.15(2H,m), 7.
30-7.40(7H,m), 7.53(1H.d.J=2.0Hz), 7.71(1H.dJ=2.0Hz), 8.34(1H.5)
765 | NMR (CDCl3) 5 1.46(9H,s), 2.60-2.84(2H,m), 3.10-3.50(4H,m), 4.14-4.26(
1H,m), 4.84-4.92(1H,m), 5.00(2H.5), 7.02.7.10(2H,m), 7.30-7.40(7H,m), 8.
12(1H,8), 8.24(2H s)
166 | NMR (CDCI3) 3: 1.43(9H,s), 2.60-2.80(2H,m), 3.10-3.50(4H,m), 4.64(2H,5)
_ 4.75-4.85(1H,m), 6.90-7.00(4H,m), 7.20-7.35(9H,m), 8.50-8.80(1H,m)
167 | NMR (CDCl3) 5: 2.62-3.00(6H,m), 3.50-3.65(2H,m), 3.95(1H.d,J=13.2Hz),
4.67(1H,dd J=10.4, 4.0Hz), 7.18-7.40(12H,m), 8.05-8.15(2H,m)
168 | NMR (CDCls) b: 2.56-2.94(6H,m), 3.40-3.65(2H,m), 3.80(1H,brs), 3.95(1H,
d,13.6Hz), 4.62(1H,ddJ=10.0, 3.2Hz), 6.57-6.686(2H.m), 6.87-6.98(2H,m),
7.20-7.37(10H,m)
169 | NMR (CDCl3) 8: 2.54-2.98(6H,m), 3.50-4.02(5H.m), 4.62(1H,ddJ=100, 3.
6Hz), 6.80-7.70(17H,m), 8.60(1H,d J=5.6Hz), 9.73(1H,br)
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170 | NMR (CDClz) &: 2.54-2.88(6H,m), 8.50-3.74(3H,m), 3.96(1H,d,J=13.6Hz),

4.59{1H,dd,J=10.0, 3.6Hz), 7.00-7.80(16H,m), 8.50-8.62(2H,m)

171 | NMR (CDClg) &: 2.54-3.02(6H,m), 3.50-3.75(3H,m), 3.96(1H,d J=13.6Hz),

4.59(1H,dd J=10.4, 4.0Hz), 7.00-7.60(16H,m), 8.55-8.65(2H,m)

172 | NMR {CDCl3) &: 2.54-3.02(6H,m), 3.50-4.04(3H,m), 3.85(1H,d,J=13.6Hz),

4.59(1H,dd,J=10.0, 4.0Hz), 7.00-8.00(19H.m), 8.61(1H,d,J=4.4Hz)

173 | NMR (CDCl3) 8: 1.22(6H.d,J=6.9Hz2), 1.47(9H.s), 2.50-3.50(7H,m), 3.89(2

H,5), 4.85-4.94(1H,m), 5.27(2H,5), 6.91(1H,s), 7.00-7.45(10H,m), 7.57(2H,

dJ=8.3Hz), 10.12(1H,brs)

174 | NMR (CDCla) 8: 2.57-2.96(3H,m), 3.58(11,d,J=14.0Hz), 3.97(1H,d J=4.0H

‘ 2), 4.04(2H.dJ=1,2Hz), 4.58(1H,dd J=10.0, 3.2Hz), 7.10{2H,dJ=8.4Hz), 7.
21-7.33(14H,m), 7.50(2H.d . J=8,4Hz), 9.82(1H,brs)

175 | NMR {CDCl3) &: 2.40(3H,s), 2.54-3.00(6H,m), 3.57(1H,d,J=13.6Hz), 3.88(

£H,5), 3.95(1H,d J=13.6Hz), 4.62(1H,0d,J=10.4, 3.6Hz), 7.00-7.75(16H,m),

8.44(1H,d,J=4.4Hz), 9.66(1H,brs)

176 | NMR (CDClg) &: 2.54-3.00(6H,m), 3.57(1H,d J=13.6Hz}, 3.88(2H,s), 3.95(

1H,d,J=13.6Hz), 4.61(1Hdd.J=10.0, 3.6Hz), 7.00-7.50(14H,m), 8.45-8.70(3

H,m), 8.91(1H,brs)

177 | NMR (CDCia) &: 2.59-2.84(6H,m), 3.57(1H,d,J=14.6Hz), 3.72(2H,s), 3.96(

1H,d,J=14.6Hz), 4.63(1H,dd J=10.4, 4,0Hz), 5.14{2H,5), 6.90(1H,s), 7.04-7

AO(AHm), 7.24-7.36(14H,m), 7.46(2H.d,J=8.4H2), 10.27(1H,5)

178 | NMR (CDClg) &: 2.91(3H,5), 2.89-3.19(6H,m), 3.98{2H,5), 3.72(2H,5), 4.96

(1M, dt)=3.2, 10.4Hz), 7.03-7.40(17H,m), 10.30(1H,s)

179 | NMR (CDCla) 5: 2.24(3H,s), 2.82-3.20(6H.m), 3.81(2H,s), 3.99(2H,s), 5.01

{1H,0t J=10.0, 3.6MHz), 7.14-7.61(17H.m), 10.36(1H,5)

180 | NMR (CDCl3) 5: 2.42(3H,s), 2.70<3.19(6H.m), 3.69(2H.5), 3.93(2H.5), 4.94

. (H,dtJ=3.2, 10.0Hz), 7.08-7 69(17H,m), 10.26(1H.5)

181 | NMR (CDClg) b: 1.10(3H,d,J=6.4Hz), 2.73(1H.ddJ=13.2, 6.4Hz), 2.89(1H,
dd.J=13.2, 6.8 Hz), 2.95-3.06(1H,m), 8.76 (1H.d,J=13.2Hz), 3.86(1H,.d,J=1
3.2Hz), 7.16-7.40(7H,m), 8.01-8.22(2H,m)
182a | NMR (CDCI3) 5: 1.07(3H,d J=6.4Hz), 2.50-2.75(3H,m), 2.88(1H,dd J=13.6,
8.8Mz), 3.15-3.30(1H,m), 3.51(1H,d,J=13.2Hz), 3.88(1H,d,J=13.2Hz), 4.62
(1H,dd,J=10.4, 4.0Hz), 6.80-7.60(12H,m), 8.00-8.15(2H,m)
182b | NMR (CDCl) &: 1.05(3H,d, J=6.4Hz), 2.47(1H,dd,J=14.4, 10.4Hz), 2.62-2.
85(2H,m), 3.03-3.18(2H,m), 3.62(1H,brs), 3.75(1H,dJ=138.2Hz), 3.89(1H,d,
J=13.2Hz), 4.51(1H,ddJ=9.6, 3.2Hz), 7.14-7.44(12H,m), B.05-8.20(2H,m)
183 | NMR (CDCl3) 8: 1.00(3M.d,J=6.8Hz), 2.45-2.77(4H,m}, 3.13-3.18(1H,m}, 3
AD3.78(4H,m), 3.91(1H,d J=13.6Hz), 4.56(1H,dd,J=10.4, 3.6Hz), 6.55-6.6
8(2H,m), 6.80-6.93(2Hm}, 7.13-7.40(10H,m)

184 | NMR {CDClg) 8: 1.04(3H,dJ=6.8Hz), 2.27(1H,ddJ=132, 9.6Hz), 2.62(1H,
dd,J=13.2, 10.4Hz), 2.75(1H.dd,J=13.2, 4.0Hz), 3.30-4.10(8H,m), 4.42(1H,
dd J=10.0, 4.0Hz), 6.55-6.68(2H,m), 6.83-6.95(2H,m), 7.20-7.40(10H,m)
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185 | NMR (CDCig) &: 1.00(3H,d J=6.8Hz), 2.54-2.65(3H.m), 2.70-2.82(1H,m}, 3
08-3.20(1H,m), 3.44-3.98(5H,m), 4.55(1H,dd,J=10.4, 3.6Hz), 6.80-7.60(16
: H.m), 7.64-7.74(1H,m), 8.50-8.70(1H,m), 9.72(1H,brs)

186 | NMR (CDCIs) &: 1.02(3H,d,J=6.8Hz), 2.32(1H,dd.J=12.8, B.8BHZ), 2.63(1H,
ddJ=13.2, 10.4Hz), 2.75(1H,ddJ=13.2, 3.6Hz), 2.95-3.10(2H,m), 3.70-3.9
2(4H,m), 4.44(1H,dd,J=9.6, 3.6Hz), 7.00-7.06(2H,m), 7.16-7.38(11H,m), 7.
62-7.72(2H,m), 8.61(1H,d J=4.4Hz}, 9.74(1H,brs}

187 | NMR (CDCia) 5: 1.03(3H,d J=6.8Hz), 2.32(1H,dd,J=13.2, 9.2Hz), 2.64(1H,
ddJ=13.2, 10.4Hz), 2.75(1H.dd J=13.2, 3.6Hz), 2.95-3.10(2H,m), 3.65-39
' 3(4H,m), 4.45(1H,dd J=10.4, 4.0Hz), 5.14(2H,8), 6.92-7.50(21H,m), 10.30(

’ 1H,brs)

. 188 { NMR {CDCl3) &: 2.58-2.65(1H,m), 2.75-3.00(8H,m), 3.59(1H,d,J=13.2Hz),

3.95(1H,dJ=13.2Hz), 5.01(1H,dd J=10.0, 3.2Hz), 6.97-7.08(1H,m), 7.12-7.

A5(9H,m), 7.48-7.56(1H,m), 8.04-8.13(2H,m)

189 | NMR (CDCl3) 5: 2.65(1H,d,4=10.0, 12.4Hz), 2.72-3.00(5H,m). 3.57(1H,dJ

=13.2Hz), 3.94(1H,d,J=13.2Hz2), 4.64(1H,ddJ=10.0, 3.2H»), 6.92-7.08(3H,

m), 7.20-7.36(8H.m), 8.11(2H d,J=8.8HMz)

190 | NMR (CDCla) 6: 2.57-3.00(6H.m), 3.56(1H,d,J=13.2Hz), 3.95(1H,dJ=13.2

Hz), 4.63(1H,dd J=10.0, 3.2Hz), 6.99-7.04(2H,m), 7.21-7.35(H,m), B.12@

H,d,J=8.4Hz)

197 | NMR (CDCla) : 2.52-2.59(1H,m), 2.64.2.93(5H,m), 3 58(1H,d,J=13.6Hz),

3.72-3.76(1H,m), 3.96(1H,d,J=13.6Hz), 4.98(1H,ddJ=2.8, 10.4Hz), 6.60-6.

S4(2H,m), 6.61-7.35(10H,m), 7.47-7.58(1H,m)

192 | NMR (CDCl3) 8: 2.51-2.59(1H,m), 2.64-2.90(5H,m), 3.57(1H,d.J=13.2Hz),

3.94(1H,dJ=13.2Hz), 4.59(1H,ddJ=10.0, 3.2Hz), 6.60-6.64(2H,m), 6.90-6.

94(3H,m), 7.00-7.05(2H,m}, 7.23-7.35(6H,m}

® 193 | NMR (CDCl3) &: 2.52-2.92(6H,m), 3.57(1H,d.J=13.6Hz), 3.80(1H.5), 3.96(
1H,dJ=13.6Hz), 4.58(1H,dd,J=10.2, 3.6Hz), 6.60-6.64(2H m), 6.91-7.02(4

H.m), 7.22-7.35(7H.m)

194 | NMR (CDOCl3) &: 2.53-2.60(1H,m), 2.68.2.94(5H,m), 3.58(1H,d J=13.2Hz),

3.86(2H,s), 3.95(1H,d,J=13.2Hz), 4.97(1H,dd J=2.8, 10.0Hz), 6.94-7.35(12

Hm), 7.44-7.51(3Hm), 7.67-7.72(1H,m), 8.60-8.63(1H,m), 9.72(1H,s)

195 | NMR (CDCl3) 6: 2.52-2.59(1H,m), 2.66-2.94(5H,m), 3.57(1H.d.J=13.2H2),

3.86(2H,5), 3.94(1H,d,J=13.