DESCRIPTION INDANOL DERIVATIVE TECHNICAL FIELD The
present invention relates to novel indanol derivatives having antagonistic
activity against tachykinin receptors (NK1, NK2 and NK3)
BACKGROUND ART US Patent No. 6511975 discloses indanol
derivatives having antagonistic activity against NK1 receptors, NK2
receptors and NK3 receptors. gihegqresentdnvention differs from the
compounds of the prior art in that the hydroxyl group of indanol is
substituted, and there is o RAOWH p]ﬁ%lga}@t#&t otivates introduction of
this substituent (the group corresponding to R3 in the general formula (1)

TE%%%@;;C%%%%?IGF) into a compound disclosed in US Patent No.
: OSURE OF THE INVENTION As a result of conducting
exterBive studiesrover theercolrse okmany years o nelrokinia medeptor

antagonists, the inventors of the.present invention found co un L
e R L St Nt RS At iy anin
reregeptors afifkdemdnstratel cHiitinuous pharmacological effects, thereby
leading to completion of the present invention. Moreover, another object
of the present invention is to provide a novel pharmaceutical having the
BAgfgremieltioAéd compound as an active ingredient thereof, and examples

of dispasesdowhigh thig phagmaceytical can be applied i”cé%qfi_?%@{%'e s

nervous system diseases including anxiety, depression, mental illness
hagaa $chizbpafEhi® Il e drobeyenerative tistastl ingladrigtors, NK;

re&@%ﬁog@@qﬁ@emg@%@%@imer-type senile dementia, Alzheimer's

The present invention differs from the compounds of
the prior art in that the hydroxyl group of indanol is
substituted, and there is no known prior art that motivates
introduction of this substituent (the group corresponding
to R® in the general formula (I) to be described later)

into a compound disclosed in US Patent No. 6511975.

DISCLOSURE OF THE INVENTION

As a result of conducting extensive studies over the
course of many years on neurokinin receptor antagonists,
the inventors of the present invention found compounds
which have antagonistic activity against all of the NKi,
NK, and NK;3 receptors and demonstrate continuous
pharmacological effects, thereby leading to completion of
the present invention.

Moreover, another object of the present invention is
to provide a novel pharmaceutical having the aforementioned
compound as an active ingredient thereof, and examples of
diseases to which this pharmaceutical can be applied
include central nervous system diseases including anxiety,

depression, mental illness and schizophrenia;



disease, Down's syndrome, demyelinating disease, amyotrophic lateral
sclerosis, neuropathy, peripheral neuropathy and neuralgia; respiratory
diseases including chronic obstructive lung disease, bronchitis,
pneumonia, bronchial constriction, asthma and cough; inflammatory
diseases including inflammatory bowel disease (IBD), psoriasis, fibrositis,

neQstegatbritis; degepetativiea agbritis and dheumatoid arbetis; eczema;
allergic diseases jncluding rhinitis; h per ensitivity diseases including

1< FRBA2S o e BRGTURFD TIRE b CBphA oA AEhae:

di eluding Derjunetidts,desnal, cmgm_rgetmtmw@ml catards eestruction of
the bloog aqyequs_ hLimOI‘ ttaarrler accomganxmg various mflanplmatolry
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amgoucf geases incréased ntraocular pressure &' ibsiSTSKiR diséases

neinctyding goatadt denmatitis; atopice dermatitisy yurticarsrand otherluding
cn8gZema d%(s-:-tdrercgtltls alddICtIOI’]S mcluqu}alcohgll m;_stress-induced

somatic diseases: sympauhe%c reflex ayétroﬁwy mclhdlnd shoulder-hand
br gyidroeme; dysihiymia;tdiseasessrelated a0 dndesigdble immiarenegaotions

a1 Neluding transplant reigglions and. ypmunoenhancementor rpp,

Immunosuppression including systemic lupus erythematosus dlgestlve
P s pigarsdiseadasomnelitings disesises Tabbed by abndavalitieinineves

arfeguiating Inferal organs, £qlits. ulgerative. calitis. jrtable nowed -

syndrome and Crohn's disease; emesis mcludlng that induced by X-ray

di rafigtfoniand @ﬁém@tr@?aﬁéﬁﬂcsagé}ﬁ@e PoRBRS CtbXinsy pragirmes s
investibulyy disarders, posk epgrative.ilnesses; gastrgintestinal,ehstruction,

gastrointestinal dysmotility, visceralgia, migraine headache, increased
oP MR taAIreSSured daERa3Ed tinfratrahial pressiite oF Jaﬂ%ﬁs%'sﬂ@r nal

coﬁ{j‘%@éé@?@@ mpanying administsation okiariousAhasmaseutiGals; urngy.
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agqueous humor barrier accompanying various inflammatory eye
diseases, increased intraocular pressure and miosis; skin
diseases including contact dermatitis, atopic dermatitis,
urticaria and other eczema-like dermatitis; addictions
including alcoholism; stress—-induced somatic diseases;
sympathetic reflex dystrophy including shoulder-hand
syndrome; dysthymia; diseases related to undesirable immune
reactions including transplant rejections and
immunoenhancement or immunosuppression including systemic
lupus erythematosus; digestive organ diseases including
diseases caused by abnormalities in nerves regulating
internal organs, colitis, ulcerative colitis, irritable
bowel syndrome and Crohn's disease; emesis including that
induced by X-ray irradiation and chemotherapeutic agents,
poisons, toxins, pregnancy, vestibular disorders, post-
operative illnesses, gastrointestinal obstruction,
gastrointestinal dysmotility, visceralgia, migraine
headache, increased intracranial pressure, decreased

intracranial pressure or adverse side effects accompanying



function diseases including cystitis and urinary incontinence; eosinophilia
caused by collagen diseases, scleroderma or Fasciola hepatica infection;
diseases caused by blood stream abnormalities due to vascular dilation
or constriction including angina pectoris, migraine headache and
Raynaud's disease; pain associated with reception of pain penetration
adinchuding migaine lieadache, bepdache and ttooteeheand.steep apaea r
syndrome, A novel pharmaceutical of the present invention can be used
FU B BRog TR EAbBUAE for TEEDitATDRy BREads BIdH as asthma,

i nbranchitisrang; chronicnehstrciive dungsdisease;callargip=diseasesasitch, as
sclinits; andloryrinary, incontinence. in partioular. The pregent invention, ..,
relates 1o: (31 a compoun repregeﬁ[te %yjtﬂe generarf Tormuﬁa?ﬁ: R
by NeE & DEAB-RIaD, b{@H2)m(H) tR8 {whereino Rrand R2mayibethecsame

or different and.each_represents.an aryl group, heteroaryl group, ar
o S A T1S SOOLE el hoim opootn hetacne
andr Reteroaryl grotipsstibstituted withalstood igroaps seldetetefremt ion of
pa SHOBEDt A10UDAG: R3 tanresenls Ay gne pLiNe-folning gIQuRg:: ona

-CO-R4, -CO-0-R4, -CO-NH-R4, 3 -CO-CH,-N(Ra)Rb, -(CH2)m CO-R5,
toqOHhrR5and, sleep apnea syndrome. A novel

pharmaceutical of the present invention can be used as a
prophylactic or therapeutic for respiratory diseases such
as asthma, bronchitis and chronic obstructive lung disease;
allergic diseases such as rhinitis; and/or urinary

incontinence in particular.

The present invention relates to:

(1) a compound represented by the general formula (I):
R2
N—E
5 N-A—B—R'
O (CHy),
L 0)
(wherein,

R' and R? may be the same or different and each
represents an aryl group, heteroaryl group, aryl group

substituted with 1 to 3 groups selected from Substituent
group O, or heteroaryl group substituted with 1 to 3

groups selected from Substituent group «;
R’ represents any one of the following groups:
-CO-R%,
-CO-0-R*,
~CO-NH-R*,



-CO-NH-CO-N(Ra)Rb, -CO-NH-SO2-N (Ra)Rb,
-CO-NH-CO-(CH2)p-N(Ra)Rb, and -CO-NH2; R4 represents a lower alkyl
group, cycloalkyl group, cycloalkyl group substituted with 1 to 3 groups
selected from Substituent group a, lower alkenyl group, lower alkynyl
group, halogeno lower alkyl group, hydroxy lower alkyl group, lower

alkoxyatkyl-grous lewvergliphatic acyloxyalkyl group or lower
alkoxycarbonylalk%I %\goup; R5 represents a hydroxyl group, a group

-OR(er_r)(,c&Pa)lmQFo Ip -N(Ra)RID ; Ra and Rb may be the same or different

and eachcrepresents a hydrogen atom, hydroxyl group, lower alkoxy

group, ?é/gr I&S\/ ?T_I{Igﬁ;%group, hydroxy lower alkoxyalkyl group,

lower alkoxy lower alkoxyalkyl group, cyano lower alkyl group, cyano

lower alkoxyeikyl @roNipRo&boxy lower alkyl group, carboxy lower

alkoxyalkyl group,. | r alk rhbenyl lower alkoxyalkyl group,
carbamggfl owed:f)oallgﬁ ﬁg%ﬂp%%r%fm’oyf‘%@ver alkoxyalkyl group, lower

aliphati¢&eyld8arino lower alkyl group, lower aliphatic acylamino lower

alkoxyalkyl group, lower alkylsulfonyiaminog loyer alkyl greuRJower »oyp,
alkylsulfonylamino lower alkoxyalkyl group;
cy (Nydkoxdy-Nupethy feabisamoyy folverl alkylgronp groups selected
N-hydroxy-N-methylcarbamqyl) lower alkoxyalkyl group, (N-lower
ooy TR ieyt IOk SRR dhoog ke e
a1 atkoxy-Nrmethylcarhampeyt)d owerw catk exyialkyl grauper R4 dactogetherer
including the njtrogen atom to which.they are attached, represent a
G i e N gt i ehBaer A ohtamegr S rae
acheétexgeyidiiv yroupspbstitutedweith & 1 3= groupscseléctéd frongroup;

SUbSEHK¥g§¥%%%§gE a hydroxyl group, a group -OR*, or a
group -N(R%)R®;

R* and R® may be the same or different and each
represents a hydrogen atom, hydroxyl group, lower alkoxy
group, hydroxy lower alkoxy group, hydroxy lower
alkoxyalkyl group, lower alkoxy lower alkoxyalkyl group,
cyano lower alkyl group, cyano lower alkoxyalkyl group,
carboxy lower alkyl group, carboxy lower alkoxyalkyl group,
lower alkoxycarbonyl lower alkoxyalkyl group, carbamoyl
lower alkyl group, carbamoyl lower alkoxyalkyl group, lower
aliphatic acylamino lower alkyl group, lower aliphatic
acylamino lower alkoxyalkyl group, lower alkylsulfonylamino
lower alkyl group, lower alkylsulfonylamino lower
alkoxyalkyl group, (N-hydroxy-N-methylcarbamoyl) lower
alkyl group, (N-hydroxy-N-methylcarbamoyl) lower
alkoxyalkyl group, (N-lower alkoxy-N-methylcarbamoyl) lower
alkyl group, (N-lower alkoxy-N-methylcarbamoyl) lower
alkoxyalkyl group or R*, or together, including the
nitrogen atom to which they are attached, represent a

nitrogen-containing heterocyclic group or nitrogen-



m represents an integer of 1 to 6; A represents a methylene group,
carbonyl group or sulfonyl group; B represents a single bond, C1-C4
alkylene group or C2-C4 alkenylene group; D represents an oxygen atom
or methylene group; E represents a C1-C4 alkylene group or C2-C4
alkenylene group; n represents an integer of 1 to 3; and, Substituent

coguoGJepresentsed graup of- supstiuertsiconsisiing iaf halogesn atoms,
lower alkyl groups, hydroxy lower alkyl groups, halogeno lower alkyl

9IT gHBRIDPSS BT JoeraIkyIBhpS, UBIer dIKoRy gfdups, hydroxy lower

alkoxy greups Jwdroxy-lawer alkoxyalkyl groupsg lower alkoxy carbonyl
groups, carboxyl groups, hydroxyl groups, lower aliphatic acyl groups,

lower™ afifh&tSEE FammoGrolips SR hFdroRy-N-RfethRyIRErbaft P Iter
suakkyhgrougs o(N-lower alkoxy-N-methylcarbamoyl) lower alkyl groups,
hydroxy lower aliphatic acylamino groups, amino groups, carbamoyl

groups AP ey groupsy, B phanhdeologicalyaceeptalie $aft P ©F
c,thereofkRrefered cogppopnds among the aforementioned compounds

include: (2) a compound, wherein R1 is an aryl groyp or an aryl group

SUbSTHUEEPRTET T'th 3 GFBLIBE SR o SUBSHUEHE Brout £ 13) a

compoundpwhetein R laisqphenylaoriphenyk sgbstitoted-with-1°to 3 groups
elecf]1ed from Substituent group aG, 5 (4) a compound, wherein R' is

alpﬁgﬁy eor}eph%ﬁfllugﬁbstituted with 1 to 3 groups selected from the group

consisting pf halegeno dowemalkylgroups, lower alkoxyd,

Substituent group O represents a group of
substituents consisting of halogen atoms, lower alkyl
groups, hydroxy lower alkyl groups, halogeno lower alkyl
groups, carboxy lower alkyl groups, lower alkoxy groups,
hydroxy lower alkoxy groups, hydroxy lower alkoxyalkyl
groups, lower alkoxy carbonyl groups, carboxyl groups,
hydroxyl groups, lower aliphatic acyl groups, lower
aliphatic acylamino groups, (N-hydroxy-N-methylcarbamoyl)
lower alkyl groups, (N-lower alkoxy-N-methylcarbamoyl)
lower alkyl groups, hydroxy lower aliphatic acylamino
groups, amino groups, carbamoyl groups and cyano groups),

or a pharmacologically acceptable salt thereof.

Preferred compounds among the aforementioned
compounds include:
(2) a compound, wherein R' is an aryl group or an aryl

group substituted with 1 to 3 groups selected from

Substituent group «,
(3) a compound, wherein R' is phenyl or phenyl
substituted with 1 to 3 groups selected from Substituent

group o,



groups and hydroxyl groups, 5) a compound, wherein R' is phenyl
substituted with 1 to 3 groups selected from the group consisting of
halogeno lower alkyl groups and lower alkoxy groups, (6) a compound,
wherein R' is 3,5- bis(trifluoromethyl)phenyl or 3,4,5-trimethoxyphenyl, (7)
a compound, wherein R2 is an aryl group substituted with 1 to 3 groups

( 4selected-tramcoubstituent:group &, (8)kaspapound-wheeein R2 is a

roup substituted wijth 1 or 2 halo n atoms a compound,
o RHES 8  Hifuc Borer 31 2o G G a6y & G pGEna,

cowberein igisct methylere grauprer- catbony! growup, §11)1aeempalrdxy
wherein A is a arbon¥l roup, (12) a compound, wherein B is a single
9T Bord or%d 6143/ yzfé’ne %roupb%IB) a compound, wherein B is a single
(5bonda(1)arcompound, avhereinkD i$ anchxygeh ataimsarimethyteneith 1

¢ o 9roup, (glg) a compo eg herein ges a C1-C4 alk Ieng group,. Jh logeno

compound, w ereln IS ethy(fene or trﬁnetﬁ@le%%n (ﬁ) a c%mpoun

lowdkereid ki loorc2q38Racohipoiinds: Whexeingrisi; $19) a compound,

yvherglné%:r’h &952)%%96@% £20).a cgrrg)ound wherein R3 is
-CH2-CO- Nij;a)Rb (21) a compound, wherein one of Ra and Rb

b1 pepresdnts ar ppdidyeh) atbat YoweralRylGroup rhydrokyl grols oy lower
( 7@lkoxy grayp apd dhe pther represents atyydroxy; lower alkyL grauR ¢yt eq

ydroxy lower alkoxyalkyl group, carboxy lower alkyl 6 group, carboxy
witowelr alkoxdatkybgroups doveertalkoxyr carlsonys toiverealicy| growp onlower
Silkoxgcarbongl Iog/er
(8 compound,

wherein R? is a phenyl group substituted

with 1 or 2 halogen atoms,

(9) a compound, wherein R® is 3,4-difluorophenyl or 3,4-
dichlorophenyl,
(10) a compound, wherein A is a methylene group or

carbonyl group,

(11)
(12)

a

a

compound,

compound,

alkylene group,

wherein

wherein B

a carbonyl group,

is a single bond or C;-C4

(13) a compound, wherein B is a single bond,

(14) a compound, wherein D is an oxygen atom or methylene
group,

(15) a compound, wherein E is a C;-C, alkylene group,

(16) a compound, wherein E is ethylene or trimethylene,
(17) a compound, wherein n is 1 or 2,

(18) a compound, wherein n is 2,

(19) a compound, wherein R® is - (CH,),—CO-R°,

(20) a compound, wherein R® is -CH,-CO-N(R*)R",

(21) a compound, wherein one of R® and RP represents a

hydrogen atom,

lower alkyl group,

hydroxyl group or lower

alkoxy group and the other represents a hydroxy lower alkyl

group,

hydroxy lower alkoxyalkyl group,

carboxy lower alkyl



alkoxyalkyl group, or Ra and Rb together, including the nitrogen atom to
which they are attached, form a nitrogen- containing heterocyclic group or
nitrogen-containing heterocyclic group substituted with 1 to 3 groups
selected from Substituent group a, and (22) a compound, wherein
-N(Ra)Rb is N-(3-hydroxypropyl)- N-methylamino,

gr Blafd; hydrexyhutyl)-Neerethylaguino N-(5- ydsaxypentyli-N-mekytgmino,

N-(6-hydroxyhexyl)-N- methylamino,

R RO SRy G Gty BRRS, RI<oxyCarbonyl Tover
al@hydroxyethyh) Nymethoxyamine] N(3+weagkaxypropyl N miethylantieo,

. 2-(3-hydroxypropyl)pyrrolidino, 4- hydroxymethylpiperidino . B
B o L Ty o B eperdihg, & mitrogen
cody2ihydnoxyethexy)pipetidinog s (hy deoxyacetamico)piperidino, ig(2-

droxyethoxymethyl)piperiding or_4-(2- hydroxyethyl)piperazino, or

SRS Gl e bR S Rt LR PR
f r telatesde @i pharmaceutigal opmpasition containing, as an active

ingredient thereof, a compound or pharmacologically acceptable salt
(2 lerest 5 ARSEHk AT the" dbrementionisd (1) 15/(22) ad oP¥ )
N-patticulatlyian phanmacetiicat cagiposition-furthectreatment of propttlaxis

f disease diated by NKi, NK2 and/or NK3 receptaors; a

hy%ﬁgﬁﬁgceenj%ggl) Eﬁﬁ%&%ﬁgﬂ fSrihe ’prqglﬁhgﬁa%lg %F ?r% Q?rﬁéiﬁ{tl z)l?ye_spiratory
me tlispases, rallergie diseases wndiorinary sineantinehes:-ard,ley Lamino, N-

pharmaceutical composition for the . prophylaxis or treatment of asthma,
it s dmahi et e St e e S R
meiricphtinemce), and patticttarkytoraoplyarnpaceuticaldZ sompésition

Tygggm%ggﬁgﬁ@"i%i %Eediﬁrltgé‘%%%lg%x%?&%‘i%%eridino , 4

lly acceptablé salt thereo
3-hydroxypropyl)piperidino, 4-(2-hydroxyethoxy)piperidino,

4—- (hydroxyacetamido)piperidino, 4-(2-
hydroxyethoxymethyl)piperidino or 4-(2-
hydroxyethyl)piperazino,

or a pharmacologically acceptable salt thereof.

The present invention further relates to a
pharmaceutical composition containing, as an active
ingredient thereof, a compound or pharmacologically
acceptable salt thereof as described in any of the
aforementioned (1) to (22) (and particularly a
pharmaceutical composition for the treatment or prophylaxis
of diseases mediated by NK;, NK, and/or NK; receptors; a
pharmaceutical composition for the prophylaxis or treatment
of respiratory diseases, allergic diseases and/or urinary
incontinence; and, a pharmaceutical composition for the
prophylaxis or treatment of asthma, bronchitis, chronic
obstructive lung disease, rhinitis and/or urinary

incontinence), and particularly to a pharmaceutical



described in any of the aforementioned (1) to (22) for pulmonary
administration for the prophylaxis or treatment of respiratory diseases
(particularly, asthma, bronchitis and/or chronic obstructive lung disease).
Moreover, the present invention further relates to the use, as an active
ingredient, of a compound or pharmacologically acceptable salt thereof
conpdeseribed iroany Of theyafasementianed (4 to {2201 praducirg-act, a
harmaceutical composition (particularly, a pharmaceutical composition
ot HE Bt BREG HIOR S Rk o et P baiied by NKEANRS: 2=
deand/ob&NK3 receptiors;fa pharraaceuticah tconpasitian) fot the( prophytaxis
;ﬂtrgatment rgr(ralspigatoqé/. diﬁc,egses,tﬂler ic diseases and/or ucrinar)ém Nt
PYiHEon |r]§é/nc?e; an ,Sa 5ﬁ‘ar%ﬁ)aceu%€al compaosition for the p?gphy?aexalls or
of treatrpentaof @asthria slersehitis pehronicudlestiuctive furignaiseasendiinitis s
angpd/or riQg%}/iigcg%tisncernce%,iand Parrlticué%rlsy to tgﬁuse, as an active

mg?é:dignt, of a compouﬁg or%ﬁarrhlagologlcgﬁly/sacceptable salt thereof

as described in any of the aforementioned (1) to (22) for producing a

pharmageuytical composition far pulmonary. admipisirafion forthe, oo+,
prophylaxis or treatment of respiratory diseases (particularly, asthma,
thprorehitisa andfor zhronie obswuctivedong disease) CHIBRSOVES, the present

pniventen fytherre E?t%%@%%t@ﬁwds@ﬁ preventing pr freating diseases ;
mediated by NKi, NK2 and/or NK3 receptors (particularly respiratory

angisehsés callefgic drsases apd/or urinafy incontinercerand Histiima,

ph RIONCHILIS: cRronic-ohstnictive Jung disease., ThIPIS and/ofuindlY.cut i cal
incontinence) by administering an 8 effective amount of a compound or
COpRafMacAIBgiEally Eeteptabfe-gaitthetofaCaéstlibédin ahy of #ifgises

medforementionegk (1) 1«22t raammals {padislaFly; a pharmaceutical
composition for the prophylaxis or treatment of respiratory
diseases, allergic diseases and/or urinary incontinence;
and, a pharmaceutical composition for the prophylaxis or
treatment of asthma, bronchitis, chronic obstructive lung
disease, rhinitis and/or urinary incontinence), and
particularly to the use, as an active ingredient, of a
compound or pharmacologically acceptable salt thereof as
described in any of the aforementioned (1) to (22) for
producing a pharmaceutical composition for pulmonary
administration for the prophylaxis or treatment of
respiratory diseases (particularly, asthma, bronchitis

and/or chronic obstructive lung disease).

Moreover, the present invention further relates to a
method for preventing or treating diseases mediated by NKi,
NK, and/or NKj3 receptors (particularly respiratory
diseases, allergic diseases and/or urinary incontinence;
and, asthma, bronchitis, chronic obstructive lung disease,

rhinitis and/or urinary incontinence) by administering an



humans), and particularly to a method for preventing or treating
respiratory diseases (particularly asthma, bronchitis and/or chronic
obstructive lung disease) by administering an effective amount of a
compound or pharmacologically acceptable salt thereof described in any
of the aforementioned (1) to (22) to mammals (particularly humans). In

e f thecafotemeniiened generaktanmolm), dhe parytgeotp! anddbe ayyl group
of the "aryl roug substituted with 1 to 3 g}riou s.selected from

2CeBSfittent gfoup a1 the Hefifitions 6f R1End R2 WdarPa EBSC10 aryl
a f graips @bt @are prafeyably phenyl, anapihtimd b 2-paphthyl; landl v

articularl eferabl hgn Furthermore, the aforementioned "C6-Clo
e R A e Tt a o LB AT Er e e Sb iy &
tr E5eC6 gyclealkygroupy. laihe zase where Rilcislaaxlarylegrobpa,

o SYRRHNted with 1o 3 groyps selected fom Substiyent groupar s

pre ny a%rlllenylrgroup substitute Wﬂﬁtl to 3 grou%s selected'fro
adhydroxyk metbylaethyf methoxy, ethoxy,tdifldoromethybamgl or

phiiiyoromsthyl.groups, more preferanly, ;3 pheayl group, substited with 1,

to 3 groups selected from hydroxyl, methoxy and trifluoromethyl groups,
of ahdeparfieylary preferasly 814,54iméthoxyphemarorsls- (particularly
hug'gl(ltgiglgoromethyl) phenyl. In the case where R2 is an "aryl group
substituted with 1 to 3 groups selected from Substituent group a", it is
preferably a phenyl group substituted with 1 to 3 groups 9 selected from

fluorine, %%r ir@ﬁ@f_%’?ﬂ@]@cé%%@@%%ﬁ@f%% @“ES’E%M%T?VMX phenyl.
group substituted with 1 or 2 groups selected from fluorine and chlorine

atom$$till el preterably 3addiftlicrophentyl of 3-dithidrapherylyand
group substituted with 1 to 3 groups selected from

Substituent group " in the definitions of R' and R® mean a
C¢—Cipo aryl group, and are preferably phenyl, l-naphthyl or
2-naphthyl, and particularly preferably phenyl.

Furthermore, the aforementioned "Cz-C,p aryl group"
may be fused with a C3-C;p cycloalkyl group (preferably a
Cs—Cy cycloalkyl group).

In the case where R' is an "aryl group substituted
with 1 to 3 groups selected from Substituent group a", it
is preferably a phenyl group substituted with 1 to 3 groups
selected from hydroxyl, methyl, ethyl, methoxy, ethoxy,
difluoromethyl and trifluoromethyl groups, more preferably
a phenyl group substituted with 1 to 3 groups selected from
hydroxyl, methoxy and trifluoromethyl groups, and
particularly preferably 3,4,5-trimethoxyphenyl or 3,5-
bis(trifluoromethyl) phenyl.

In the case where R? is an "aryl group substituted

with 1 to 3 groups selected from Substituent group a", it

is preferably a phenyl group substituted with 1 to 3 groups



particularly preferably 3,4-dichlorophenyl. The "heteroaryl group” and the

heteroaryl group of the "heteroaryl group substituted with 1 to 3 groups

selected from Substituent group a" in the definitions of R and R2 mean a

5- to 7-membered heteroaryl group containing 1 to 3 sulfur atoms, oxygen

atoms and/or nitrogen atoms, examples of which include furyl, thienyl,
sepyrolyl pyrazolyl ividazelyl,oxezolyhdsoxazehd thiazetlyl,i isethiazelylbmns,

triazolyl, thiadiazolyl, pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl and
oL e PTG BLY prAIEbly 8 2215 6 THEmbered Rael3anl drtip 2 9=°UPS
setentaining toar 2 suburatoms, Oxygen atoms andios Nitsagen ateasssuch

as a furyl, thienyl, pyrrolyl, pyrazolyl, imidazolyl, .oxazolyl, isoxazalyl,
et it Bt % S v e AP e A
paand odrer preferatfiea pytigylorfpydimidinykgroupn Furthermore, the

aforementioned "heteroaryl group” may be fused with another cyclic

group [such as a C6-Clo aryl (preferably phenyl) or C3-Cio cycloalkyl

_(pref&la_bly" h}st@ﬁWc@blkybcg:pﬂpp,@dé@mpbsm@gh groups> of
tnihchyde indalyl, benzeofyranyl, benzqtiiienyl, guinoly, {soauinglyl,, .

quinazolinyl, tetrahydroquinolyl and tetrahydroisoquinolyl groups. The
se Tleweedlkykgrouptiins thecdefinitianscofiR& And nSubstitderftigroup @amean R

linear or branched Ci-C6 alkyl groyp such as methyl, ethyl, propyl, . .
and BB Bud eobiy] SRERTE BT e, HepEr e TG Lring

1 metBylbutyf meopentys;,, 1, b:dimethydpropyl, dretiypipropyt,r hexyl, isohexyl,

o JP e P, L DR TR,
Py 28 diméthylutyleor Z-gthylbutylz preférablysmetns, lethyl, thiazolyl,
isothiazolyl, triazolyl, thiadiazolyl, pyridyl,
pyridazinyl, pyrimidinyl, pyrazinyl and azepinyl groups,
preferably a 5- to 6-membered heterocaryl group containing 1
or 2 sulfur atoms, oxygen atoms and/or nitrogen atoms such
as a furyl, thienyl, pyrrolyl, pyrazolyl, imidazolyl,
oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, pyridyl,
pyridazinyl, pyrimidinyl or pyrazinyl group, and more
preferably a pyridyl or pyrimidinyl group.

Furthermore, the aforementioned "heterocaryl group"
may be fused with another cyclic group [such as a Cg—Cip
aryl (preferably phenyl) or Cs3;-Cip cycloalkyl (preferably
Cs—Cg cycloalkyl) group], and examples of such groups
include indolyl, benzofuranyl, benzothienyl, quinolyl,
isoquinolyl, qguinazolinyl, tetrahydroquinolyl and

tetrahydroisoquinolyl groups.

The "lower alkyl group" in the definitions of R* and

Substituent group O mean a linear or branched C;-C4 alkyl
group such as methyl, ethyl, propyl, isopropyl, butyl,
isobutyl, sec-butyl, tert-butyl, pentyl, isopentyl, 2-
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propyl, isopropyl, butyl, isobutyl, pentyl, isopentyl, neopentyl, hexyl,
isohexyl or 3,3-dimethylbutyl, and more preferably methyl, ethyl, propyl or
isopropyl. The "cycloalkyl group™ and the cycloalkyl group of "cycloalkyl
group substituted with 1 to 3 groups selected from Substituent group a" in
the definition of R4 mean a C3-Cg cycloalkyl group such as cyclopropyl,

me eyGlobutyl; 1Gyclepentyl gyclohexyl,tyelopepiy oo syalpoctyk tpreferablya ,

C5-C6 cycloalkyl group, and more preferably cyclopentyl or_cyclohexyl.
el SRSP aroe T Beion O A HESRE & Tkor o7

me branehedQ2-CH, alkenylgrayp,and,is, preferabiynanylyarallyl: Thel"Jawer
. alkynyl.group™ in the definition of R4 means a linear or branched C2-C6
B r oS Lind 1 preray SE e o Ot e o ogerty 2™
ditoweralloyl gydupsrin ke defiitiony lof R4 and Saibstitueat group @ nieans
a _group in which the aforementioned "lower alkyl group" is_substituted
o ot R, eyamids of s el Ao T+
ne trighiorginetind xdifl uoroseéthyly dichiorometiai rdiblomomethyl, and more
r thyl, 2= oet -chlqgr. , 2-br
pr%l,f%g%ﬂfﬁlupor%ﬂégly ,izﬁz,gﬁhgﬁlbr(%e%ﬁg]}y 13-c%ﬁlljorgog;)(?(%?p]%gal\%l X—%‘IUorobutyl,
6-ioddhexy! anid 2odibkorhoethy it is anctetgrefersibly & illiorbnigthyip 20 £

"e E'P&%?Ewlor?zfgigﬂ‘%%tﬁxltf9£5t4e<§i%P@BtiCi"aJB’ Preferably seiected

rifluoromethyl for Substituent group a. 11 The "hydroxy lower alkyl group”
f rimnthgusfinitionsrof Bdand Suibstitueritgrdes ameansiagiolp imedicks
c tlae afogirggglgéc})éqed "lower alkg group” is ﬁubstitute with alh dr%%I,

3 grbup; examples of which include Rydroxymethyl, 2% Hydroxyethyl,

cy 2 3dibydroky propyl, Bhydroxypropyh Bt yl or cyclooctyl,
preferably a Cs—Cg¢ cycloalkyl group, and more preferably

cyclopentyl or cyclohexyl.

The "lower alkenyl group" in the definition of R*
means a linear or branched C,-C¢ alkenyl group, and is
preferably vinyl or allyl.

The "lower alkynyl group" in the definition of R®
means a linear or branched C;-Cqs alkynyl group, and is
preferably acetylenyl or propalgyl.

The "halogeno lower alkyl group" in the definitions

of R* and Substituent group O means a group in which the
aforementioned "lower alkyl group" is substituted with a
halogen atom, examples of which include trifluoromethyl,
trichloromethyl, difluoromethyl, dichloromethyl,
dibromomethyl, fluoromethyl, 2-fluorocethyl, 2-chloroethyl,
2-bromoethyl, 2,2,2-trifluorocethyl, 2,2,2-trichloroethyl,
3-chloropropyl, 4-fluorobutyl, 6-iodohexyl and 2-
dibromoethyl. It is more preferably 2-fluoromethyl, 2-
chloroethyl or 2-bromoethyl for R*. It is particularly

preferably trifluoromethyl for Substituent group «.
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dihydroxybutyl and 4-hydroxybutyl, preferably hydroxymethyl,
2-hydroxyethyl, 3-hydroxypropyl or 4- hydroxybutyl, and more preferably
hydroxymethyl or 2- hydroxyethyl. The "lower alkoxy group"” in the

definitions of Ra, Rb and Substituent group a; the lower alkoxy portion of
the "lower alkoxyalkyl group™” and "lower alkoxycarbonylalkyl group” in

the defiritiom pfiR4xand the lowernalkoxyr pogionief theelowefinitions of
alkoxycarbonyl group” in the definition of Substituent group a mean a

R" g#8p RAIChT N aforéRERt ChetPAdRe PalRYIGBUp RSBt dR dtd%an

a £ 9¥¥gRMatoshexamples of whichinglude @ C1:C6 alkoxy grewr; sKehrasa
methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy, isobutoxy, s-butoxy,

ny o RENtb XY I A Pent G TOPRAtIXY, ZRAfethyiBGtbRe chdbpdntexgnethyl, 2-

hy BheXyloxyy, 4-methylpentoxyr Sx methylpentoxyn-meshylpesioxy, 3, 4-
3,3-dimethylbutoxy, 2,2- dimethylbutoxy, 1,1-dimethylbutoxy,

A1 gintethiblitoxy A, 3-diniethyTbiiteity or 2 BEdifrfetifibatoxy group,

hy prejekahbyt a,C1-C6-nikoxy gyeumand rmors;prelerabhomethaxy or-ethoxy
roup. The "lower alkoxyalkyl group” in the definition of R4 means a
oY Sr Sl RSN RS SroEenionad TBRGY RS GrUS Mibstated with

hythecafpeementioned "lower alkoxy group”, and is preferably a C1-C4
S SRR i A b ISR GRS

3-methoxypropy e OXy %thoxye yI or propoxymethyl, more’
anfreferabty; methaxymeshy, é;methoxyethyl: ethoxymetbylar lén of the

. . 2-ethoxyethyl, and still more preferably methoxymethyl, 2- methoxyethyl
1 8F SZetRdxy&thyi - Fie "BV RiipRatit acy?§rdu ik tie dafimtoy of 1y 1
gr Supstitugnt groupex the tower aiphatic acyliperioniafwthe "toweraliphatic

acyloxyalkyl géoup" in the definition _
portion” of the M"lower alkoxycarbonyl group" in the

definition of Substituent group O mean a group in which
the aforementioned "lower alkyl group" is bonded to an
oxygen atom, examples of which include a C;-C4 alkoxy group
such as a methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy,
isobutoxy, s-butoxy, tert-butoxy, n-pentoxy, isopentoxy, 2-
methylbutoxy, neopentoxy, n-hexyloxy, 4-methylpentoxy, 3-
methylpentoxy, 2-methylpentoxy, 3,3-dimethylbutoxy, 2,2-
dimethylbutoxy, 1,1-dimethylbutoxy, 1,2-dimethylbutoxy,
1,3-dimethylbutoxy or 2,3-dimethylbutoxy group, preferably
a C1-Cg alkoxy group, and more preferably methoxy or ethoxy
group.

The "lower alkoxyalkyl group" in the definition of R*
means a group in which the aforementioned "lower alkyl
group" is substituted with the aforementioned "lower alkoxy
group", and is preferably a C;-C, alkoxyalkyl group such as
methoxymethyl, Z2-methoxyethyl, 3-methoxypropyl,
ethoxymethyl, 2-ethoxyethyl or propoxymethyl, more
preferably methoxymethyl, 2-methoxyethyl, ethoxymethyl or
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of R4, the lower aliphatic acyl portion of the "lower aliphatic acylamino
lower alkyl group” and the "lower aliphatic acylamino lower alkoxyalkyl
group" in the definitions of Ra and Rb, and the lower aliphatic acyl
portion of the "lower aliphatic acylamino group” in the definition of
Substituent group a mean a Ci-C6 aliphatic acyl group, examples of
2-whichdnelde fornylaaeetyl 1prapionyh ety isoputdyh pentenoyl 1, 2-
va valeryl and isovaler referably formyl, acetyl or proplonyl and
meg fég/?a?@yp]ref)e}?aglyea%%%ﬁ%ﬁf ¥dwer aliphatic acyloxyalkyl group” |

the deiiaitibhaafdr4 aleapisagroupdn Whieho the" afi)memﬁlan@rm&omjn of
alkyl group™ is substituted with C1-C6 aliphatic acyloxy (such as
SURsth 1 BeEyIIN, BropidlfyIdsy ButiryidgA isbbuifryibxyor tion of

thBem%Q&h@XMiﬁlﬁiﬁ@t{@é(yaér’;fi!l%)@?é)lB&lsocyﬁ@ﬁ)ﬂfbx)i)n preferapyitis 8ion
C2;C6_aliphatic acyloxyalkyl group, more preferably formylo>(<)i/<methyl

of 2Pfo’rm?fb%yéﬂ“ﬁ"f/?E Leatytekhethy P 9Y AcBdxyethyr, 3-58&tyloxyBfdpy! or
a1 propienyoxynetayh neveromere aueigrlab@kaml@ceg/ﬂm(ymﬁthyl lower

2acety|oxyet | or 3-acetylox roup, and particylarly preferably
SEC e S ARGR B GrouE® I e

de defhmm@@fs Siﬂ)&kﬂuelmtcgraﬁp a,rﬂie ﬁMerlalkexy(mlbW@odimbgfl the
wer alk %Iarbpg%lalk grouég r]cthe deflnitlon of R4 and Ihe Iow
oxycar onyl portion of the ToWer a oxycar onylolos{/er aﬁ<oxyalky
deﬁﬁ%i@iﬁ%@efﬁﬂw‘tiﬁ@éﬁﬂ @&%8@ mear argraup inavhightheatic
aforementioned "lower alkoxy %%L:ﬁ] is bonded to a carbonyl groug and
0

ACPreferabipit i€% TREBIROXyEAMOhy BoU SuchPas ethdkiicatbony,

pr 6thoxygarpopyl: propoxyeaenyl; riutpxyearbanyy s-putaxysadionyl,

tert-butoxycarbonyl or
valeryl ahd isovaleryl, preferably formyl, acetyl or

por

propionyl, and particularly preferably acetyl.

The "lower aliphatic acyloxyalkyl group" in the
definition of R® means a group in which the aforementioned
"lower alkyl group" is substituted with C;-C¢ aliphatic
acyloxy (such as formyloxy, acetyloxy, propionyloxy,
butyryloxy, isobutyryloxy, pentanoyloxy, pivaloyloxy,
valeryloxy or isovaleryloxy), preferably it is a C;-Cq
aliphatic acyloxyalkyl group, more preferably
formyloxymethyl, 2-formyloxyethyl, acetyloxymethyl, 2-
acetyloxyethyl, 3-acetyloxypropyl or propionyloxymethyl,
even more preferably an acetyloxymethyl, 2-acetyloxyethyl
or 3-acetyloxypropyl group, and particularly preferably an
acetyloxymethyl group.

The "lower alkoxycarbonyl group" in the definition of
Substituent group o, the lower alkoxycarbonyl portion of
the "lower alkoxycarbonylalkyl group" in the definition of
R?, and the lower alkoxycarbonyl portion of the "lower

alkoxycarbonyl lower alkoxyalkyl group" in the definition
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isobutoxycarbonyl. The "lower alkoxycarbonylalkyl group™ in the definition
of R4 means a group in which the aforementioned "lower alkyl group" is
substituted with the aforementioned "lower alkoxycarbonyl group”,
preferably it is a C3-C9 alkoxycarbonylalkyl group, more preferably a
C3-C~ alkoxycarbonylalkyl group such as methoxycarbonylmethyl, 2-

o f methgxycatbonytethy, 3rmetboxycararyipropyl, sgthoxyearbonykaethyl,

. . 2-ethoxycarbonylethyl, 3- ethaxycarbonylpropyl, propoxycarbonylmethyl,
oS EA ORI of 3-BrCPaKS a0 5SSt r6r8 Bref@ibly
prafet-a41alkyltgradp substittied Withkethoxpcand particutartyupteferably
ethoxycarbonylmethyl, 2- ethoxycarbonylethyl or 3-ethoxycarbonylpropyl.
e Ry T LR GrALE A e de e o R Rdng
buSabgtiteehbgrolp & rieans:aygraapdn which d¢he aforementionedripwerr
is%%ofx,(}ée ro(ljja:g_,"bi(s) substituted with a hydroxyl group, examples of which

Inclu f oxy%gt oxy, 2-hydroxyethoxy, 2,3-dihydroxypropoxy,

_3-_hydei¢y|dr¢p@>wr, 3, Akdirydroxpbutpxy ahd 4-bydrerybutoxy preferably
aetis 1@9&%%@6 tEOXME%}hy d5°>%’§m?§<yi§'%9'£%¥p{%%°@’f%rr mentioned
hydroxybutoxy, and more preferably 2-hydroxyethoxy or 3-
" lﬁy@rﬂ’ox?é#@pbxyrph@ "h;ﬂ'cﬁowl@v\teﬁamamytgrw i@ﬂmr gefinitionged
»18[,Ba Rband Jubstijuent groupa-means A.group Jinwhigh the . _c,
aforementionéd "lower alkoxyalkyl group” is substituted with a hydroxyl

a L yrotis préferably ity & CB-OP hyBixgalkbRYyakyYroup, fore preferably

alﬁ&?f&i‘r%%ﬁk}‘?éi@' yl groun;such @s hydraxmerRoxymetiwl i2rethyl, 2-
(hydroxymethoxy) ethyl, 3-(hydroxymethoxy)propyl, 2-

me RPAroxyethoRymet iyt ya-(2-hy Bk ethoxgyethylY 3R 2oPY 1,
e t hydrpxyethoxy)prery nd-hydroxypropoxymethyls, 2«£8ny1, 3-

ethoxycarbonylpropyl, propoxycarbonylmethyl, 2-
propoxycarbonylethyl or 3-propoxycarbonylpropyl, still more
preferably a C;-C4 alkyl group substituted with ethoxy, and
particularly preferably ethoxycarbonylmethyl, 2-
ethoxycarbonylethyl or 3-ethoxycarbonylpropyl.

The "hydroxy lower alkoxy group" in the definitions
of R?*, R°® and Substituent group O means a group in which
the aforementioned "lower alkoxy group" is substituted with
a hydroxyl group, examples of which include hydroxymethoxy,
2-hydroxyethoxy, 2,3-dihydroxypropoxy, 3-hydroxypropoxy,
3,4-dihydroxybutoxy and 4-hydroxybutoxy, preferably it is
hydroxymethoxy, 2-hydroxyethoxy, 3-hydroxypropoxy or 4-
hydroxybutoxy, and more preferably 2-hydroxyethoxy or 3-
hydroxypropoxy.

The "hydroxy lower alkoxyalkyl group" in the
definitions of R*, R® and Substituent group O means a group
in which the aforementioned "lower alkoxyalkyl group" is
substituted with a hydroxyl group, preferably it is a C3-Cy
hydroxyalkoxyalkyl group, more preferably a C3-Cy
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hydroxypropoxy) ethyl or 3-(3-hydroxypropoxy)propyl, still more preferably
a Ci-C4 alkyl group substituted with 2- hydroxyethoxy, particularly
preferably 2- hydroxyethoxymethyl, 2-(2-hydroxyethoxy)ethyl or 3-(2-
hydroxyethoxy)propyl, and most preferably 2-(2- hydroxyethoxy) ethyl.
The "lower alkoxy lower alkoxyalkyl group” in the definitions of Ra and Rb

almeapslagmoupdpwhich the aforementionad ¢'lovsgradkoxyalkybgroup” is
substituted with a lower alkoxy rou% preferapg it is a C1-C4 alkoxy
Y él?é( ;

(DS EE UK Groth, mote preferasly ACIES alkaxye3-ca” ™

hyalkoxyalkylgroup tparticulady prefesally e methgxyethgymethyboer
-(2-methoxyethoxy)ethyl, and most preferably 2-(2-methoxyethoxy)ethyl.

o S oL W e AL SR S P S R e 2

hy grovpyiprwiiol thes aforémentiGred “ower catloyl gpoaptyis substitlte dswith 1

f which include cyanpomethyl, 2-cyangethyl,
mo%-e(c::ya?\%prer(;%[%/ é%ﬁ%%%%&%%ﬁ 6Pelfgrafﬁlygi%]fslggyt/gﬁogthyg/?lor¥3_
hy dyanoprbpylx hedcyano Wowerlalkoxyaflatd gedup"an the definitions of Ra

) I in whijch i ! r yalkyl
U T bHea afth s Cyane ol PIElerabh It A Cyang CH-CD

hy dikexyalkylgrouprvore prefarhbipa cyane 83-€4 Lslkaxyalkyl group,

itis a cyano C3-
hygggggy@glp{dgg geé@lglyg.- cyanoethoxymethyl or 2-(2-cyanoethoxy)ethyl,
and most preterably 2-(2-cyanoethoxy)ethyl. The "carboxy lower alkyl

group™tif the aefimitiond 6K 1 5IRZSRb ahicSutsstfent Greup 4 meand'a
de @RQUP-INNMAICH thex-aforementigned slowes alkyl grquR, s substituted with

a carboxy group, examples of which include carboxymethyl, 2-
aforementioned "lower alkoxyalkyl group" is substituted
with a lower alkoxy group, preferably it is a C;-C, alkoxy
C3—Cg alkoxyalkyl group, more preferably a C;-C, alkoxy C3-C4
alkoxyalkyl group, particularly preferably 2-
methoxyethoxymethyl or 2-(2-methoxyethoxy)ethyl, and most
preferably 2-(2-methoxyethoxy)ethyl.

The "cyano lower alkyl group" in the definitions of
R* and R® means a group in which the aforementioned "lower
alkyl group" is substituted with a cyano group, examples of
which include cyanomethyl, 2-cyanoethyl, 3-cyanopropyl and
4-cyanobutyl, and preferably it is 2-cyanoethyl or 3-
cyanopropyl.

The "cyano lower alkoxyalkyl group" in the
definitions of R® and R® means a group in which the
aforementioned "lower alkoxyalkyl group" is substituted
with a cyano group, preferably it is a cyano C3—Cg
alkoxyalkyl group, more preferably a cyano C3-Cy
alkoxyalkyl group, particularly preferably 2-
cyanoethoxymethyl or 2-(2-cyanoethoxy)ethyl, and most
preferably 2-(2-cyanoethoxy)ethyl.

The "carboxy lower alkyl group" in the definitions of
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carboxyethyl, 3-carboxypropyl and 4-carboxybutyl, and preferably it is
2-carboxyethyl or 3-carboxypropyl. The "carboxy lower alkoxyalkyl group"
in the definitions of Ra, Rb and Substituent group a means a group in
which the aforementioned "lower alkoxyalkyl group™ is substituted with a
carboxy group, preferably it is a carboxy C3-C9 alkoxyalkyl group, more

r® preferally acarboxy (e3:C4 alkoxyalkylaraup pagticarly preferably 2re

carboxyethoxymethyl or 2-(2-carboxyethoxy)ethyl, and most preferably
af onomEbERROXYISRFE ThERTIWEIAIKEXY ChPbGTIP fowrer diRGk a2
cagrup; iRy thedefipitions of Raand,Rbineans agieup in-whichtbeny1, 2-

aforementioned "lower alkoxyalkyl iroup" is substituted with a lower
caniRoxyCarbdnyl gtobp pretferabhhYis & HethoxycarBsmiucs g and
prakexyalkyl greupsmore: praferablt a ymethoxycarhepykegep atkoxyalkyl

groupg particularly preferably 2-methoxycarbonylethox'ymeth¥lhor 2-(2-

e

methdRfcarbGmyietdxy fetil, AndRiost preférabiyP3R2- +0
de Hhﬁﬁ&%@&ﬁ@%'@hpxw ethyk. E%%C@I@%@Qy! |ﬁ}9’§ﬁ1§”ﬂ| BEOMPS inther oup
definitions of Ra and Rb means a group in which the aforementioned

invgivefr BIkyRgroupe rearsstitned dvithl& Cabaidy gradrs Y éxampie’ 'of 1 S
suWbichinelude,carpamoylmetiyl, 2 carbamayiethyl, 3rcagbamoylprapyl

and 4-carbamoylbutyl, and preferably it is 2-carbamoylethyl or

caghe¥Bamoyiorapyk Ther tarbariey towe PRk xyHIRV G 6dvindhg ar boxy
c,-definitions:efR& and Rb,means a-growp1ia which ther aferementioned
"lower alkoxyalkyl group” is substituted with a carbamoyl group,
= BRAGHEI 1S 5 S A 368 GRERSANSIIOUB, o refaPabiyast
pr ea@bamoy C8-C4-leaalkoxyalky §xouR fasticularly preferably 2-
carbamoylethoxymethyl or 2-(2-carbamoi/lethoxy ethyl, and _

The "lower alkoxycarbonyl lower "alkdxyalkyl group" in
the definitions of R* and R® means a group in which the
aforementioned "lower alkoxyalkyl group" is substituted
with a lower alkoxycarbonyl group, preferably it is a
methoxycarbonyl C;-C¢ alkoxyalkyl group, more preferably a
methoxycarbonyl C3-C; alkoxyalkyl group, particularly
preferably 2-methoxycarbonylethoxymethyl or 2-(2-
methoxycarbonylethoxy)ethyl, and most preferably 2-(2-
methoxycarbonylethoxy)ethyl.

The "carbamoyl lower alkyl group" in the definitions
of R* and R® means a group in which the aforementioned
"lower alkyl group" is substituted with a carbamoyl group,
examples of which include carbamoylmethyl, 2-
carbamoylethyl, 3-carbamoylpropyl and 4-carbamoylbutyl, and
preferably it is 2-carbamoylethyl or 3-carbamoylpropyl.

The "carbamoyl lower alkoxyalkyl group" in the
definitions of R® and R® means a group in which the
aforementioned "lower alkoxyalkyl group" is substituted

with a carbamoyl group, preferably it is a carbamoyl C;-Cg

alkoxyalkyl group, more preferably a carbamoyl C;-C4
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most preferably 2-(2-carbamoylethoxy)ethyl. The "lower aliphatic
acylamino group” in the definition of Substituent group a and the lower
aliphatic acylamino portion of the "lower aliphatic acylamino lower alkyl
group” and "lower aliphatic acylamino lower alkoxyalkyl group” in the
definitions of Ra and Rb mean an amino group substituted with the

alrforemeniioned dower @liphatic agyligropp's exaales of which include
formylamino, acetylamino, propjonylamino, butyrylamino,
i S, b 5

AR FyIAMING. e ARG, VISP Ay 2nd

mo isovalesylamima, preferably dtrd sfasmylanting yacetylamino or

ropignylamino, and_particularly preferably acetylaminp. The "lower
AR A S BT ST o T HE GePAAERS of Reritd b
de Meansiagrosp inwieh the: mforgmantioned nlowert alkyb geoupiis phatic
substituted with the aforementioned "lower _aIiEhati_c acylamino, groui)",
2CBARTEHyPrEferably Stis W€ 1-CA YUKy Group" SuBstitated \ith o tower
alnoetylaming ranchmost preferably gnacetylaminoathyho lower

3-acetylaminopropyl or 4- acetylaminobutyl. The "lower aliphatig,
2 LEGHRRS Tower Aony ikt Trod5-inthe HRRRitiBhs bf R And RBFidbr”
amargsodp tupvhichs thel aforementianed Hewer atkexyalkylgredp™isower

N l§u%fé}%l{tgdawitgALa lower qlipheatig H(zalcilleasrni(r;g g‘{’%u%hpr.eggrlal%leit is an
acetylamino -C%réngyalkff gré)up, more prejferab}y an acetylamino

f o @8yC4malkoxyalkybgrolpn ipasticutarhy preferedotyino, butyrylamino,

LTI AL eyt anc st

va lowerlakyl growpidn 157 thel definitonsiof, ReamtRb IsLpreférably a Ci-C2

fogkykamino, acetylamino or propionylamino, and

particularly preferably acetylamino.

The "lower aliphatic acylamino lower alkyl group" in
the definitions of R* and R® means a group in which the
aforementioned "lower alkyl group" is substituted with the
aforementioned "lower aliphatic acylamino group",
particularly preferably it is a C;-C4 alkyl group
substituted with acetylamino, and most preferably 2-
acetylaminoethyl, 3-acetylaminopropyl or 4-
acetylaminobutyl.

The "lower aliphatic acylamino lower alkoxyalkyl
group" in the definitions of R® and R® means a group in
which the aforementioned "lower alkoxyalkyl group" is
substituted with a lower aliphatic acylamino group,
preferably it is an acetylamino C;-Cy alkoxyalkyl group,
more preferably an acetylamino C3-C,; alkoxyalkyl group,
particularly preferably 2-acetylaminoethoxymethyl or 2-(2-
acetylaminoethoxy)ethyl, and most preferably 2-(2-
acetylaminoethoxy)ethyl.

The "lower alkylsulfonylamino lower alkyl group" in
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SO2NH-C1-C4 alkyl group, more preferably a C1-C4 alkyl group

substituted with methylsulfonylamino, and most preferably

2-methylsulfonylaminoethyl, 3-methylsulfonylaminopropyy or

4-methylsulfonylaminobutyl. The "lower alkylsulfonylamino lower

alkoxyalkyl group” in the definitions of Ra and Rb is preferably a C1-C2
thalkyk8O2NH-63:COmlkoxyalkylgfroup, mose preferaplyac,-c, alkyl-

methylsulfonylamino-C3-C4 alkoxyalkyl group, particularly preferably
50 Hiethy S CIBAITAmiAGaBy ety B 2157 o1y & CioCt alkyl group
subnethysulfenylaminoetiaxy)ethylf ang naastpsefesally 2e(2e preferably

methylsulfanylaminoethoxy)ethyl. The "(N-hydroxy-N-methylcarbamoyl
ikt it s St bt O
4 -prsferablynad Sk Chaallkyl groty Substituted with N-hydroxy-

N-m Icarbamoyl, and most preferably.2-(N-hydroxy-N-

epﬁé Pow y1§¥k%§ﬁﬁﬁ%§&&§3ﬁ&né 1dwe alkﬁg %§Fg}

methylcarbamoyl) e methylcarbamoy

gr dy(N"hyidroxy-N rrefliyicarbamoybutyl. aihé R° is preferably a Ci-Cy
W(N-h -N-methylegr W xyalkyl g

L GBinon o Ra and b i bsterably s L6 alkealk grona” °

me §hlystitutedamivh Nrhyoroky-N-~ methylearbakioy| anerecpreferabica C3rCy

prakoxyak gz%etﬂfﬁym@xg}tfa%anygg@sy@msmyﬁr%@ﬂ@w<2_
particularly preferably 2-(N-hydroxy-N-methylcarbamoyl)ethoxymethyl or
me pIZ A RUHydrBXy-NufetiEabanyDBthoxgTethyioand Riost spreferdbly— (2

me%ﬂ%i%ﬁ%ﬁﬁﬂ'&!ﬁ%&@ﬂ%@?%ﬁﬁmxﬂethy'- The "(N-lower

alkoxy-N-methylcarbamoyl) lower alkyl group" in the definitions of Ra, Rb

and Subsstitueht greupaYispreferaply eriqeavé2 lower alkyl group®
inalkoxyNrmathylcathamoylCl-G4 alky| grgup, more. preferably a &1;C4

alkyl group substituted with N-methoxy-N-methylcarbamoyl, and most
pr pieferbly 2 dNCmethory-Nzmethylcarbamioyt)idthyle8-(Nit& N-hydroxy-
N-methylcarbamoyl, and most preferably 2-(N-hydroxy-N-
methylcarbamoyl)ethyl, 3-(N-hydroxy-N-
methylcarbamoyl)propyl or 4-(N-hydroxy-N-
methylcarbamoyl)butyl.

The " (N-hydroxy-N-methylcarbamoyl) lower alkoxyalkyl
group" in the definitions of R* and R® is preferably a Cs—Cs
alkoxyalkyl group substituted with N-hydroxy-N-
methylcarbamoyl, more preferably a C3-Cs alkoxyalkyl group
substituted with N-hydroxy-N-methylcarbamoyl, particularly
preferably 2-(N-hydroxy-N-methylcarbamoyl)ethoxymethyl or
2—-[2-(N-hydroxy-N-methylcarbamoyl)ethoxy]ethyl, and most
preferably 2-[2-(N-hydroxy—-N-methylcarbamoyl)ethoxy]ethyl.

The " (N-lower alkoxy-N-methylcarbamoyl) lower alkyl
group" in the definitions of R%®, R” and Substituent group o
is preferably an N-(C;-C,; alkoxy)-N-methylcarbamoyl-C;—-Cy
alkyl group, more preferably a C;-C4; alkyl group
substituted with N-methoxy-N-methylcarbamoyl, and most
preferably 2-(N-methoxy-N-methylcarbamoyl)ethyl, 3-(N-
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methoxy-N-methylcarbamoyl)propy! or 4-(N-methoxy-N- methylcarbamoyl)
butyl. The "(N-lower alkoxy-N-methylcarbamoyl) lower alkoxyalkyl group"
in the definitions of Ra and Rb is preferably an N-(C1-C2
alkoxy)-N-methylcarbamoyl C3-C9 alkoxyalkyl group, more preferably a
C3-C4 alkoxyalkyl group substituted with N-methoxy-N-methylcarbamoyl,

me padicylatlynpreferably 2-axXrmathexy>ply methylcarbameyd)ethgxymethyl or
e 1g%z-m-methox%-N- methylcarbamoyl)ethoxy]ethyl, and most preferably

BA(RE TS W-Neethyicarbamoyl)ethoxylethyl. The

"nitrogaa-coniainiogdeteroeysic-gronpt apd dae biittogearn-cantaining
eterocyclic group of the "njtrogen- containing heterogyclic gr .
alsgggtﬁc&%e%i %Hfﬁ in ‘Icﬁeg e %s ﬁ angofy‘pl

wi 53 groups selec &d from Substituent group a", Wwhich
prafeefaimed by R&-di0d-Rb, together with-thetriitrdgemr atom 8. Whichsthey

21R591ashed. (3.8 45 to famembered heteyocyclic gfoup, sontaining at least
one hitrogen atom ahd optlonéﬁﬁ/ contamﬁg an oxygen atom or suffar
gratom spreferablyted- toi6-meémberedcheatebboyelidgrotmpréontaining at

pal825L.ane Nirogen algm,and optigpally cantaining an oxygen atom or

sulfur atom, more preferably azetidino, pyrrolidino, imidazolidino,
me Liykazoliginyhypipetiding yhesxaplperidino, iipdiézing; Baoopiperazino,
me PIRFRIAINGQF, thiomorphaling, particularly preferably azetiding, > o (-

pyrrolidino, pipéridino, 4-oxopiperidino, piperazino, 3- oxopiperazino,

me FivppholifigrertthibkeerpRaiey, arkf-festy heéfevdbly pyrrolidino, piperidino
or piperazino. In the case of Ra and Rb, together with the nitrogen atom
to which they are attached, forming a "nitrogen- containing heterocyclic
groupt Sbstitdted Wit %6 3L §roups Belected Front StbstttieHPgrotph the

nisgHAURMEQining heterocyclic group of the "nitrogen-
containing heterocyclic group substituted with 1 to 3
groups selected from Substituent group A", which are
formed by R® and R, together with the nitrogen atom to
which they are attached, is a 4- to 7-membered heterocyclic
group containing at least one nitrogen atom and optionally
containing an oxygen atom or sulfur atom, preferably a 4-
to 6-membered heterocyclic group containing at least one
nitrogen atom and optionally containing an oxygen atom or
sulfur atom, more preferably azetidino, pyrrolidino,
imidazolidino, l-pyrazolidinyl, piperidino, 4-
oxopiperidino, piperazino, 3-oxopiperazino, morpholino or
thiomorpholino, particularly preferably azetidino,
pyrrolidino, piperidino, 4-oxopiperidino, piperazino, 3-
oxopiperazino, morpholino or thiomorpholino, and most
preferably pyrrolidino, piperidino or piperazino.

In the case of R*® and R°, together with the nitrogen
atom to which they are attached, forming a "nitrogen-

containing heterocyclic group substituted with 1 to 3

groups selected from Substituent group A", said group is
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preferably a nitrogen-containing heterocyclic group substituted with one
group selected from Substituent group a, more preferably a
nitrogen-containing heterocyclic group substituted with a hydroxy lower
alkyl group, hydroxy lower alkoxy group, hydroxy lower alkoxy lower alkyl
group, lower aliphatic acyl group, hydroxyl lower aliphatic acylamino
pr gis bydroxyhgrotpaeircasbamayhgregphand moestqaretergblyup
yrrolidino,Pgi eri\dlf\;no or piperazino substituted with a hydroxy lower alkx
SUBTUB, By Gy 15er ke LHBUB Yo% IR eP RSP aiky O
o, 9RR: lqyvers aliphatic acyh graupy diydedxydawen aliphaticacylarpinoc
group or hydroxyl group. The "C1-C4 alkylene group” in the definitions of
9T BUBNd B fdrExarhple, hethylefie fethyikthyl@hE Y tiiene, hydroxy

1 oREQPYiENS: timethylgne, tetramethylenegs 4- metbylrimethylengik vl group,
2-methyltrimethylene or 3- methyltrimethylene, and preferably Ci-C3

LoyfkyIehk! BIS particaiarly prererably Hethsigne 11§ pafituliy ™+

acpreferably ethylane oritimetiyleneand mostpreferablyl efindens. el
"C2-C4 alkenylene group”.in the definitions of B and E is, for examIPIe,

moéfhe%Fe%@e?%ﬁ%Sp RyieRe M-iEthylP 255bpenyiengr Piperaziro

suBanethyk2eprapenylene,ziethwi-21 prepenylenglorg2-butenyleng; oxy lower
referably ethenylene, 2- propenylene or 3-butenylene, and more

Lt eratly Steny AR Y 2 ST 8sen RS el Riidgeh Ao A RS+ 1oWer

aldefiritiar of Substituenp groypladsa fluoviae atdmpbhlotine atgrhamino

r(lglrlomine ato rorxi inq:gg)m, and preferably a fluorine atom or a chlorine

It atdm. The yhyd?o%y lower aﬁ)lphatic acylamino group" in the definition of
Subsfituent Grotp ealenhsasgroupupivhich 20 definitions of B

and E is, for example, methylene, methylmethylene,

I
up

ethylene, propylene, trimethylene, tetramethylene, 1-
methyltrimethylene, 2-methyltrimethylene or 3-
methyltrimethylene, and preferably C;-C3 alkylene. B is
particularly preferably methylene. E is particularly
preferably ethylene or trimethylene, and most preferably
ethylene.

The "C,-C; alkenylene group" in the definitions of B
and E is, for example, ethenylene, 2-propenylene, l-methyl-
2-propenylene, 2-methyl-2-propenylene, 2-ethyl-2-
propenylene or 2-butenylene, preferably ethenylene, 2-
propenylene or 3-butenylene, and more preferably ethenylene
or 2-propenylene.

The "halogen atom" in the definition of Substituent

group O is a fluorine atom, chlorine atom, bromine atom or
iodine atom, and preferably a fluorine atom or a chlorine
atom.

The "hydroxy lower aliphatic acylamino group" in the

definition of Substituent group O means a group in which
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the aforementioned "lower aliphatic acylamino group” is substituted with a
hydroxyl group, examples of which include hydroxyacetylamino,
3-hydroxypropionylamino, 4- hydroxybutyrylamino and
3-hydroxyisobutyrylamino, preferably it is hydroxyacetylamino or 3-
hydroxypropionylamino, and particularly preferably a hydroxyacetylamino

thgraupe ddec'pbasnacologicaty asgeptable isaltibeneah’ feprgsentisma salt
of comﬁound ¥(ilg)L of theb?gfgent invention since said compound (l) of the

SUBFRdseht invention daft bverte Pl A Ralt BY FERATY With A acid in

i nthescasengid accoyapeund baving a asic tinctignal grsauvp guemasan 4-

ny 300, g1ouR. by reacting wih base In fhe ease of a.compound having
anh actdic functiona group such as’a carboxyl grouﬁ. %xamp es’of salts

prbésechbhbasic functioniat groups: tnclade morganié acid salts such as

hy(rji\r/drohalidesl,(gar.1 '1;9%9 o(g:hloa(irg , X(%@P(r:%r?ide or rgder?igdiqgl nitrates,

I h
pe%ﬁ%)rg? S, Sulfates or phospﬁgat%s; organlcaé:c%&] safts “such as' lower

hydikang suiforatesieq. methanesulfonate, trifluoromethanesulfonate or
ethanesulfonate, aryl sulfonates, e.g. benzene sulfonate or p-toluene
sulfonate, or carboxylic acid salts, e.g. acetates, malates, fumarates,
succifiates, plrates astorbates, tartates Poxdlarescrimalehtase afl,

reBIUNQ Acid salts such a5 glycing salts ysine:salls, argipine saltsp yent i on

_ornithine salts, glutamates or aspartates. Examples of salts based on
s1pgicuneticrAPenss ifcludé nidtal suiessich dsalRalt AfttalsHitsPe.g.

coRQdipL $alts, potassivmsaltsordithiym salts, alkaline garth, metal salise or
e.g. calcium salts or ma%bnes[um salts, aluminium salts, or iron salts; _
2 GRItRGHIOM Seits BEgahic Hhifie SaS stieR &S (Bamine Bales an amino

gréibenzyamige 2lacting with base in the case of a compound
having an acidic functional group such as a carboxyl group.

Examples of salts based on basic functional groups
include inorganic acid salts such as hydrohalides, e.g.
hydrochloride, hydrobromide or hydroiodide, nitrates,
perchlorates, sulfates or phosphates; organic acid salts
such as lower alkane sulfonates, e.g. methanesulfonate,
trifluoromethanesulfonate or ethanesulfonate, aryl
sulfonates, e.g. benzene sulfonate or p-toluene sulfonate,
or carboxylic acid salts, e.g. acetates, malates,
fumarates, succinates, citrates, ascorbates, tartrates,
oxalates or maleates; and, amino acid salts such as glycine
salts, lysine salts, arginine salts, ornithine salts,
glutamates or aspartates.

Examples of salts based on acidic functional groups
include metal salts such as alkali metal salts, e.g. sodium
salts, potassium salts or lithium salts, alkaline earth
metal salts, e.g. calcium salts or magnesium salts,
aluminium salts, or iron salts; ammonium salts; organic

amine salts such as t-octylamine salts, dibenzylamine
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salts, morpholine salts, glucosamine salts, phenylglycine alkyl ester salts,
ethylene diamine salts, N- methylglucamine salts, guanidine salts,
diethylamine salts, triethylamine salts, dicyclohexylamine salts,
N,N'-dibenzyl ethylene diamine salts, chloroprocaine salts, procaine
salts, diethanolamine salts, N-benzyl phenethylamine salts, piperazine

sasalts, telsametyl amrenium, sajisuelo Fisthydroxymethylaminpmethane e
salis; and, aminfszL acid salts jaUCh as %gine salts, lysine salts, arginine

a1kX) s,eg%‘ﬁﬁin%a aﬁt%: gﬁﬁgr% €8s rtates: aA1 &‘hp%nd having the
me geperal farmwda d) sk thes present inviemdionaara phatmacologicalye salts,

acceptable salt thereof, may absorb moisture, retain adher pisture or
. RRR NOUIERE oS e i T P DAL 13 o SpSpnale by ey
ethacrystallidingmnand sseh hydrates areplsocmciudeskihtthe preserdine

safvention. A ﬁomgfgrﬂgnhév's”agﬁ!‘s?,g%%%'r{ ormula (1) of the present .o ¢,
invehtion may have optical isomers based orran “asymmettic center in the
pipwiecule theredf. $n atcompowaich vi thenpresentinyedtion, @il of these

tr?gﬁ%(féraé‘gﬂi&% $,theradf are fepresented. with a.single formula, ; 5

namely the general formula (1). Thus, the present invenfion includes all of
safresessomepsand nixtufesoflthese ISoMers dtaatbitraryratios.'Spetificts

orEXamples of cpmpounds:haying. thegeneral. formula () of the present

invention include those compounds described in the following Compound
List 12artPTGsHpeuUrth Vst 2. [nthedelGwing lisersfdompgdundst "Age

prEfugse fltﬁv_%‘%ﬁﬁ_{'@ M e%@%hﬂhﬁ%g&ﬂdﬁ’ T cRopyl, atre dsopropyls 41
"Bu" butyl, "iBu" isobutyl, "Pn" pentyl, "iPn" isopentyl, "tBu" tert-butyl,
thegmo byciBpropyP2eBR" ey eobuff "cPRT 2ySlopehr SEHROdycoRekyP T

forMoE hydrate as a result of being exposed to the
atmosphere or recrystallizing, and such hydrates are also
included in the present invention.

A compound having the general formula (I) of the
present invention may have optical isomers based on an
asymmetric center in the molecule thereof. In a compound
of the present invention, all of these isomers and mixtures
thereof are represented with a single formula, namely the
general formula (I). Thus, the present invention includes
all of these isomers and mixtures of these isomers at
arbitrary ratios.

Specific examples of compounds having the general
formula (I) of the present invention include those
compounds described in the following Compound List 1 and
Compound List 2.

In the following lists of compounds, "Ac" represents
acetyl, "Me" methyl, "Et" ethyl, "Pr" propyl, "iPr"
isopropyl, "Bu" butyl, "iBu" isobutyl, "Pn" pentyl, "iPn"
isopentyl, "tBu" tert-butyl, "cPr" cyclopropyl, "cBu"
cyclobutyl, "cPn" cyclopentyl, "cHx" cyclohexyl, "Mor"
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22 morpholino, "Pip" piperidino (for example, "4-(H2NCO)-Pip" represents
4-aminocarbonylpiperazino), "Pipr" piperazino, "Aze" azetidino, and "Pyrr"
pyrrolidino. RZ O N N OCH3 (I-1) R3-O OJ | OCH3 OCH3 [Compound
List 1] Compound R2 R3 No. 1-1 3,4-diF-Ph Me-CO-0O-CHz-CO 1-2
3,4-diF-Ph Me-CO 1-3 3,4-diF-Ph Et-CO 1-4 3,4-diF-Ph Pr-CO 1-5
mo3pghdiFiRb JPrEG, -6 3pdidPh BUucESY lek SrdUiE-Ph4aBuiCQrdy8pip"
3,4-diF-Ph Pn-CO, 1-9 3,4-diF-Ph iPn-CO | 1- 1034le Ph tBu-CH2-CO
TR PSR PR EPROC TR BB HREPR B0 183 4 0iRBh 2100
"AeRPn-GQel-ldi3,4,diERh CHY«CO b1brH4-dikiRh. MeO-CHz-CO 1-16
3,4-diF-Ph Mor-CHz-CO 1-17 3,4-diF-Ph Mor-(CH2)z-CO 1-18
3,4-diF-Ph Mor-(CH2)3-CO 1-19 3,4-diF-Ph Pip-CH2-CO 1-20

3,4-diF-Ph Pi
3,4-diF-Ph Pi

R3—0

[Compound List 1]

2) 2-CO L21&¢mFPhPm{CHa3€O 1-22
2-CO

Ty

OCH; (I-1)

OCHj

OCHj

Co?iand R? R
1-1 3,4-diF-Ph Me-CO-0-CH,-CO
1-2 3,4-diF-Ph Me-CO

1-3 3,4-diF-Ph Et-CO

1-4 3,4-diF-Ph Pr-CO

1-5 3,4-diF-Ph iPr-CO

1-6 3,4-diF-Ph Bu-CO

1-7 3,4-diF-Ph iBu-CO

1-8 3,4-diF-Ph Pn-CO

1-9 3,4-diF-Ph iPn-CO

1-10 3,4-diF-Ph tBu-CH,-CO
1-11 3,4-diF-Ph cPr-CoO

1-12 3,4-diF-Ph cBu-CO

1-13 3,4-diF-Ph cPn-CO

1-14 3,4-diF-Ph cHx-CO

1-15 3,4-diF-Ph MeO-CH,-CO
1-16 3,4-diF-Ph Mor-CH,-CO
1-17 3,4-diF-Ph Mor- (CH,) ,—CO
1-18 3,4-diF-Ph Mor- (CH,) 3—-CO
1-19 3,4-diF-Ph Pip-CH,-CO
1-20 3,4-diF-Ph Pip-(CH,),-CO
1-21 3,4-diF-Ph Pip-(CH;);-CO
1-22 3,4-diF-Ph Pipr-CH,-CO
1-23 3,4-diF-Ph Pipr-(CH;),-CO
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1-23 3,4-diF-Ph Pipr- (CH2) 2-CO 23 1-24 3,4-diF-Ph Pipr- (CH,) -CO
1-25 3,4-diF-Ph EtO-CO 1-26 3,4-diF-Ph MeO- (CH2) 2-0-CO 1-27
3,4-diF-Ph F- (CH2) 2-O-CO 1-28 3,4-diF-Ph Propargyl-O-CO 1-29
3,4-diF-Ph EtO-CO-CH2-NH-CO 1-30 3,4-diF-Ph EtO-CO- (CH2)
2-NH-CO 1-31 3,4-diF-Ph EtO-CO- (CH2) -NH-CO 1-32 3,4-diF-Ph

| BGNH-CO[533" %l,ledlﬁgPh Qpr(ng)z,z I%Me) “CH2-CO 1-34

‘-l' uir-r 1 I:lO' €EHA ﬁ 'L/I I2 CU 1 3\) [o 4 UII_ r|| IVIC :\\:H'CHZ Cf\
112 634d|§P‘h%i”f\n§ 260y 37 3 4-diF-Ph Pr-NH-CH2-CO _1-38
1-34-diF-Ph |PMNH&@HZ}COM¢€89(3}4-)diR9P¢D(Me)2N -CH2-CO 1-40
134 ~diF-Ph @t)}ZlngthCC LAL3 4 @Fceh (Pr)2N “CHz-CO 1-42

‘+ UII_ I'II ZINTOTT1AFCUU L1750 O a=uir-r- 1 IVICU \/l_lL) 2:\\: CH2 \JU
112 44 3.4-diF ‘f’mﬁ\%ﬁop%wpéﬁﬁ?ﬁw%:ﬁz@o 1-45 3 4-diF-Ph
1-R2e-CH2-C® 1-48 B4diF{Ph Pye6-CHI2-GD- 47 3,4-diF-Ph Pip-CH2-CO
1548 3,4-d[Ph élﬁHgNCO;EﬁBJZb@H%ﬁQ _1:49-3,4-diF-Ph 4-

(HO CHZ) Pl“-CHZ -CO—1-50-34-diPh 4- HO-CH2- CHZ) Plp -CH2-CO
1351 3 4-dEPHEB.CO-CHE P13 K lip: P]ﬂHl\/I%?) CO-CH2 1-53
1-334-diF-Ph BiQ-COECH? 1-54-34-diF-Ph H2N-CO-CH2
1-33 3,4-diF-Ph HO- (CH;) ,—N (Me) -CH,—-CO
1-34 3,4-diF-Ph EtO-(CH,) ,—~NH-CH,-CO
1-35 3,4-diF-Ph Me—-NH-CH,-CO
1-36 3,4-diF-Ph Et-NH-CH,-CO
1-37 3,4-diF-Ph Pr-NH-CH,-CO
1-38 3,4-diF-Ph iPr—-NH-CH,-CO
1-39 3,4-diF-Ph (Me) ,N-CH,-CO
1-40 3,4-diF-Ph (Et) ,N-CH,-CO
1-41 3,4-diF-Ph (Pr),N-CH,-CO
1-42 3,4-diF-Ph (iPr) ,N-CH,—-CO
1-43 3, 4-diF-Ph (MeO—CHz) 2N—CH2—CO
1-44 3, 4-diF-Ph (MeO—CHz—CHz) 2N—CH2—CO
1-45 3,4-diF-Ph Aze—-CH,-CO
1-46 3,4-diF-Ph Pyrr—-CH,-CO
1-47 3,4-diF-Ph Pip-CH,-CO
1-48 3,4-diF-Ph 4- (H,NCO) -Pip—-CH,-CO
1-49 3,4-diF-Ph 4- (HO-CH,) -Pip—-CH,-CO
1-50 3,4-diF-Ph 4—- (HO-CH,-CH;) -Pip—-CH,-CO
1-51 3,4-diF-Ph | HO-CO-CH,

1-52 3,4-diF-Ph MeO-CO-CH,

1-53 3,4-diF-Ph EtO-CO-CH,

1-54 3,4-diF-Ph H,N-CO-CH,

1-55 3,4-diF-Ph (Me) ,N-CO-CH,

1-56 3,4-diF-Ph (Et),N-CO-CH,

1-57 3,4-diF-Ph (HO-CH,-CH,) ,N-CO-CH,
1-58 3,4-diF-Ph HO-CH,-CH,-NH-CO-CH,
1-59 3,4-diF-Ph HO-CH,—-CH,—-N (Me) -CO-CH;
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1-55 3,4-diF-Ph (Me) 2N-CO-CH2 1-56 3,4-diF-Ph (Et) 2N-CO-CH2 1-57
3,4-diF-Ph (HO-CH2-CH2) 2N-CO-CH2 1-58 3,4-diF-Ph
HO-CH2-CH2-NH-CO-CH2 1-59 3,4-diF-Ph HO-CH2-CH2-N
(Me)-CO-CHz 24 1-60 3,4-diF-Ph Mor-CO-CH2 1-61 3,4-diF-Ph
Pip-CO-CH2 1-62 3,4-diF-Ph Pipr-CO-CH2 1-63 3,4-diF-Ph HO-(CH2)z

164 3,4d %Pp @ggﬂ\lﬁp(}gH 933011 65 34; ~diF-Ph (Me)2N-(CH2)z 1-66
36,4-diF-r|| \BEL)LI\I I_IL)L L Ul O ‘-I' UII_ rll \I_IU CI_|2 CH2} 2|\: (CHZ) 2

1168 3.4-dIE %\fcﬁliz- CBRNER 1€H2) 2 1-69 3,4-diF-Ph

1-H40-CH2-C H24N0{M%3Ph(CHE)£2r1C¢e<314 -diF-Ph Mor-(CH2)z 1-71

1 3,4-diF-Ph lgupg(g:ﬁz)@h 1-73@44@;5 Ph  Pipr- (CH2)z 1-73 3.4-diF-Ph
Hq'\\: CO Ill_l'\/U J. l‘+ O ‘-i' Ull_ I'II VIC} LI\I \JU |\||—|-\,u J. I\J O ‘-|' UII_ I'II
L&) 2N-CONA-C 1576 3 A44iE! 5ﬁzmo CH2-CH2) 2N-CO-NH-CO 1-77

1-38-diF-Ph HOLGHZ-CH2-NIMEDNKEE0 . 1-78 3,4-diF-Ph

| HO-CAZ-CHZN{Me)-CO: NECQ 1793 4- diF-Ph Mor-CO-NH-CO 1-80
34=diF-Ph Plp =CO-NH=C 1=8% o A=cli= PII Pipr-CO-NH-C0—31=82

L5 4_diF-Ph BzR-887-RiH-0 A 9633 4%aIE K (Md} 2N-S02-NH-CO 1-84

1-3,4-diF-Ph| (Et} 20-502-NHHOEC 1-8513,4%iF Py ) -

1 (FO-CH2-CH2)2N-5Q2-NHGO- 1-86:3.4-diEPh cn, ) .
HO-EHz-GHz-NH-SOz-NH-CO

1-70 3,4-diF-Ph Mor— (CH,) ,

1-71 3,4-diF-Ph | Pip-(CH,),

1-72 3,4-diF-Ph | Pipr-(CH,),

1-73 3,4-diF-Ph H,N-CO-NH-CO

1-74 3,4-diF-Ph (Me) ,N-CO-NH-CO

1-75 3,4-diF-Ph (Et) ,N-CO-NH-CO

1-76 3,4-diF-Ph (HO-CH,—-CH;) ,N-CO-NH-CO

1-77 3,4-diF-Ph HO-CH,-CH,-NH-CO-NH-CO

1-78 3,4-diF-Ph HO-CH,-CH,—-N (Me ) —-CO-NH-CO

1-79 3,4-diF-Ph Mor—-CO-NH-CO

1-80 3,4-diF-Ph | Pip-CO-NH-CO

1-81 3,4-diF-Ph | Pipr-CO-NH-CO

1-82 3,4-diF-Ph H,N-SO,-NH-CO

1-83 3,4-diF-Ph (Me) ,N-SO,-NH-CO

1-84 3,4-diF-Ph (Et) ,N-SO,-NH-CO

1-85 3,4-diF-Ph (HO-CH,—-CH;) ,N-SO,—NH-CO

1-86 3, 4-diF-Ph HO-CH,-CH,-NH-S0O,-NH-CO

1-87 3,4-diF-Ph HO-CH,-CH,—N (Me) -SO,—-NH-CO

1-88 3,4-diF-Ph Mor—-S0O,-NH-CO

1-89 3,4-diF-Ph | Pip-S0,-NH-CO

1-90 3,4-diF-Ph | Pipr-SO,~NH-CO

1-91 3,4-diF-Ph Mor—-CH,-CO-NH-CO

1-92 3,4-diF-Ph | Pip-CH,-CO-NH-CO

1-93 3,4-diF-Ph | Pipr-CH,-CO-NH-CO

1-94 3,4-diF-Ph H,N-CO

1-95 3,4-diF-Ph MeO- (CH,) ,—O—-CH,
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1-87 3,4-diF-Ph HO-CH2-CH2-N(Me)-S02-NH-CO 1-88 3,4-diF-Ph
Mor-SOz-NH-CO 1-89 3,4-diF-Ph Pip-S02-NH-CO 1-90 3,4-diF-Ph
Pipr-S02-NH-CO 1-91 3,4-diF-Ph Mor-CH2-CO-NH-CO 1-92 3,4-diF-Ph
Pip-CH2-CO-NH-CO 1-93 3,4-diF-Ph Pipr-CH2-CO-NH-CO 1-94
3,4-diF-Ph H2N-CO 1-95 3,4-diF-Ph MeO- (CH2) z-O-CHz 25 1-96

134 ~diF-PH MeQ-02,4,97 34 0iGI-Ph Me-CO-O-CHz-CO 1-98
oL+un4|rn|wZ\uLlL =99-34-chCI-PhEt-CO—1-100-34-chCI-PhP+-CO
17101 3.4-dicipRiPI-EO 1¥F05 % 215 Bu-CO 1-103 3.4-diCl-Ph

14B8-CO 110443 diCIPRh| PR-CO 1-105 3,4-diCIl-Ph iPn-CO 1-106 3,

L Z&iCI-Ph 1BU-CH2:CO0-1-107 34 ~diCI-Ph cPr-CO 1-108 3.4-diCI-Ph

1 CBUO'CO J.'J.UU ’-|' UI\JI I'I Lal'll \/U J. J.J.U O ‘-|' ul\/I I'II bﬂ}\ \/\J J. J.J.J.
‘312-diC|-P|ﬁwé‘odéﬁz ol 15123, 4-diCI-Ph Mor-CH2-CO 1-113

1-3,41diCI-Ph Mar(CER)2:COi He1 04 3,4-diCl-Ph Mor-(CH2)3-CO 1-115 3,

| 4-giCFPh Pp-CH2:GOp1-136 34 diCT-Ph Pip- (CH2) 2-CO 1-117
')AAr*In-.nn (CLINDN A 1 11Q 2D A hnn—r‘uqr\n
O aG=urcei=r i I-Ip' \JI_IL} =C U 1110 O == Ulbl I-II I-Ipl CorizZ=uuvu

1-103 iCl-Ph | iBu-CO

1-104 3,4-diCl-Ph | Pn—CO

1-105 3,4-diCl-Ph | iPn-CO

1-106 3,4-diCl-Ph | tBu-CH,-CO

1-107 3,4-diCl-Ph | cPr-CO

1-108 3,4-diCl-Ph | cBu-CO

1-109 3,4-diCl-Ph | cPn-CO

1-110 3,4-diCl-Ph | cHx-CO

1-111 3,4-diCl-Ph | MeO-CH,-CO

1-112 3,4-diCl-Ph | Mor-CH,-CO

1-113 3,4-diCl-Ph | Mor-(CH,),-CO

1-114 3,4-diCl-Ph | Mor- (CH,)5;-CO

1-115 3,4-diCl-Ph | Pip—-CH,-CO

1-116 3,4-diCl-Ph | Pip-(CH;),-CO

1-117 3,4-diCl-Ph | Pip-(CH;)3-CO

1-118 3,4-diCl-Ph | Pipr-CH,-CO

1-119 3,4-diCl-Ph | Pipr-(CH;),-CO

1-120 3,4-diCl-Ph | Pipr-(CH;)3-CO

1-121 3,4-diCl-Ph | EtO-CO

1-122 3,4-diCl-Ph | MeO- (CH,),-0-CO

1-123 3,4-diCl-Ph | F-(CH,),-0-CO

1-124 3,4-diCl-Ph | Propargyl-0-CO

1-125 3,4-diCl-Ph | EtO-CO-CH,-NH-CO

1-126 3,4-diCl-Ph | EtO-CO- (CH;),—NH-CO

1-127 3,4-diCl-Ph | EtO-CO- (CH;);—NH-CO

1-128 3,4-diCl-Ph | Et-NH-CO

1-129 3,4-diCl-Ph | HO-(CH,),—N (Me)-CH,—-CO

1-130 3,4-diCl-Ph | EtO-(CH;) ,—NH-CH,-CO

1-131 3,4-diCl-Ph | Me—-NH-CH,-CO
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1-119 3,4-diCI-Ph Pipr-(CH2)z-CO 1-120 3,4-diCI-Ph Pipr-(CH2)3-CO
1-121 3,4-diCI-Ph EtO-CO 1-122 3, 4-diCl-Ph MeO- (CH2) 2-0-CO 1-123
3, 4-diCI-Ph F- (CH2) 2-O-CO 1-124 3,4-diCI-Ph Propargyl-O-CO 1-125
3, 4-diCl-Ph EtO-CO-CH2-NH-CO 1-126 3, 4-diCI-Ph EtO-CO- (CH2)
2-NH-CO 1-127 3, 4-diCI-Ph EtO-CO- (CH2) 3-NH-CO 1-128 3,4-diCI-Ph

| BENH-COTL;129.3 A4-GiCTPh HQ: (GH2) 2N (Me) -CH2-CO 11303,
4-diCH-Ph-EO—(EH2) 2-NH-EH2-CO—1-131 3,4-diC-Ph-Me-NH-CH2-€0

1561132 3 AiCi-BH EENLECHEC 19033 3 4-diCl-Ph Pr-NH-CH2-CO

1-1-184 3,4-0iCIPH iPi-NH-CHzeC01-113%:8,4-diCl-Ph (Me)2N-CH2-CO
1 1r136 3 2-fiChPh (ENZN-CH2:CQ 1:1373,4-diCI-Ph (Pr)2N-CHz-CO
1-138-3,4-0iCI-Ph (iPr)2N-CHz-CO~1-139 3:4-diCI-Ph (MeO-CHz)

LoNSCH2-C0 / f1%t°3 22 8ic1 BR it ic89-CH2)2N-CH2-CO _1-141

1-3,37iCI-Ph Aze~-CHZ-G0 1-182) %-CiCHRN Pyrr-CHz-CO 1-143

1 3,40ICI-Ph Pip-CHz,C0, 11144 3 4 diGIPR4- (H2NCO) -Pip-CHz-CO
1145 3-4-thCl-Ph 4—(HO-CHz)-Pip-CHz-CO—1-146-34-diCl-Ph

1 Z-(40-CcH 73CI4I2(?UI§1E) G- 6L E_)ﬂiﬁ A25CBh HO-CO-CHZ 1-148

1-3,4¢diCl-Ph MéO3CO-CGHHz | 149 Bi4-di€HPh-EtO-CO-CHz 1-150

1-3,410diICT-PR HZNGO1CHZ | aze—cH,-co

1-142 3,4-diCl-Ph | Pyrr—-CH,-CO

1-143 3,4-diCl-Ph | Pip-CH,-CO

1-144 3,4-diCl-Ph | 4- (H,NCO)-Pip-CH,-CO

1-145 3,4-diCl-Ph | 4- (HO-CH,) -Pip-CH,—CO

1-146 3,4-diCl1-Ph | 4- (HO-CH,-CH,;) -Pip—-CH,-CO

1-147 3,4-diCl-Ph | HO-CO-CH,

1-148 3,4-diCl-Ph | MeO-CO-CH,

1-149 3,4-diCl-Ph | EtO-CO-CH,

1-150 3,4-diCl-Ph | H,N-CO-CH,

1-151 3,4-diCl-Ph (Me) ,N-CO-CH,

1-152 3,4-diCl-Ph (Et),N-CO-CH,

1-153 3,4-diCl-Ph (HO-CH,—-CH,) ,N-CO-CH,

1-154 3,4-diCl-Ph | HO-CH,-CH,-NH-CO-CH,

1-155 3,4-diCl-Ph | HO-CH,-CH,-N(Me)-CO-CH,

1-156 3,4-diCl-Ph | Mor-CO-CH,

1-157 3,4-diCl-Ph | Pip-CO-CH,

1-158 3,4-diCl-Ph | Pipr-CO-CH,

1-159 3,4-diCl-Ph | HO-(CH;),

1-160 3,4-diCl-Ph N—-(CH,)»

1-161 3,4-diCl-Ph (Me) ,N—-(CH,) »

1-162 3,4-diCl-Ph (Et),N-(CH,)»

1-163 3,4-diCl-Ph (HO-CH,—-CH,) ,N—- (CH;) »

1-164 3,4-diCl-Ph | HO-CH,-CH,—-NH- (CH,) ,

1-165 3,4-diCl-Ph | HO-CH,-CH,-N (Me) - (CH,) »

1-166 3,4-diCl-Ph | Mor- (CH,),

1-167 3,4-diCl1-Ph | Pip- (CH,),
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1-151 3,4-diCl-Ph (Me)2N-CO-CHz 1-152 3,4-diCl-Ph (Et)2N-CO-CHz
1-153 3,4-diCl-Ph (HO-CH2-CH2)2N-CO-CH2 1-154 3,4-diCl-Ph
HO-CHz-CHz-NH-CO-CHz 1-155 3,4-diCl-Ph HO-CHz-CHz-N
(Me)-CO-CHz 1-156 3,4-diCl-Ph Mor-CO-CHz 1-157 3,4-diCIl-Ph
Pip-CO-CHz 1-158 3,4-diCI-Ph Pipr-CO-CHz 1-159 3,4-diCI-Ph

1 HOs(CH2)Z 51460 3 A-GIC-PRH2NC(CH2)2 1161 3 4-GiCT-Ph
\IVIC LI\I \\4 IQ\H J. J.UL \) '-I' UI\/I r|| \I: LI\I \VI_IL}L J. J.UO \) '-I' UI\/I r||
L {HG-CHz- “?—rz‘/’k SNC(CED) [P A §Hz’1 gitl-Ph HO-CHz-CHz-NH- (CH2)
12 70165 3|BdICKRPAHORCHREOHE-NGME)-C(CH?2) 2 1-166 3,4-diCl-Ph
1 Moi-(CH2)z51-167; 8 A-BICT R P iRr {Hr)z &7 1-168 3,4-diCl-Ph
I \\/I_IL y J. J. UI\J 'I'II I_lLI\I \/\J :\\Il_i'\/\.} 1 J.IU O ‘-|' UI\JI I'II \?V'Ie)
- iﬁ LO-NH-C ith B0 || EP PR e RO NIECEY 1-172 3, 4-diCl-Ph
1{HO-CH2- .,Hzl) 2NCEORNHCOCH-178,3N8-dICHRHR-CO
1 HP1CHZ-GHZNH:EO-NHIGO. dal 743, 41610 HR-(H2-CHZ-N (Me)
-CO-NH-C 11753 4-diC-Ph-Mor-CO-NH-CO-1-176 3 4-diCl-Ph
L Bip2CO-NHCA 4157754 MET51 PIFEEO-NH-CO _1-178 3, 4-diCl-Ph
1-H7N-SOz-NH-COi 11179 3, AdiCIcP{Mz) 2N-SO2-NH-CO 1-180 3,
1 4-GiC-Ph (Ef) 2NrSQ2NH-GO, 1181 3 4-diCI-Ph
(HO-CH2-CH2)2N-SO2-NIH-CO—1-182-3 - 4-diCl-Ph
1 HGCHz- Gz N SOZ -0 N0
1-179 3,4-diCl-Ph (Me) ,N-SO,-NH-CO
1-180 3,4-diCl-Ph (Et) ,N-SO,-NH-CO
1-181 3,4-diCl-Ph (HO-CH,—-CH;) ,N-SO,—NH-CO
1-182 3,4-diCl-Ph | HO-CH,-CH,-NH-SO,-NH-CO
1-183 3,4-diCl-Ph | HO-CH,-CH,-N(Me)-S0O,—NH-CO
1-184 3,4-diCl-Ph | Mor-S0O,-NH-CO
1-185 3,4-diCl-Ph | Pip-S0,-NH-CO
1-186 3,4-diCl-Ph | Pipr-S0,-NH-CO
1-187 3,4-diCl-Ph | Mor-CH,-CO-NH-CO
1-188 3,4-diCl-Ph | Pip-CH,~CO-NH-CO
1-189 3,4-diCl-Ph | Pipr-CH,—-CO-NH-CO
1-190 3,4-diCl-Ph | H,N-CO
1-191 3,4-diCl-Ph | MeO- (CH,),—-0-CH,
1-192 3,4-diCl-Ph | MeO-CH,
1-193 3,4-diF-Ph | MeO-NH-CO-CH,
1-194 3,4-diF-Ph | EtO-NH-CO-CH,
1-195 3,4-diF-Ph | PrO-NH-CO-CH,
1-196 3,4-diF-Ph | BUO-NH-CO-CH,
1-197 3,4-diF-Ph PnO-NH-CO-CH,
1-198 3,4-diF-Ph HxO-NH-CO-CH,
1-199 3,4-diF-Ph HO- (CH;) s—NH-CO-CH,
1-200 3,4-diF-Ph HO- (CH;,) 4,—NH-CO-CH,
1-201 3,4-diF-Ph HO- (CH;) s—NH-CO-CH,
1-202 3,4-diF-Ph HO-(CH;) ,—0O—-(CH;,) ,—NH-CO-CH,
1-203 3,4-diF-Ph Me-CH (OH) — (CH,) 3-NH-CO-CH,
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1-183 3, 4-diCI-Ph HO-CH2-CH2-N (Me) -S02-NH-CO 1-184 3, 4-diCI-Ph
Mor-SOz-NH-CO 1-185 3, 4-diCI-Ph Pip-S02-NH-CO 1-186 3,4-diCl-Ph
Pipr-S02-NH-CO 1-187 3,4-diCI-Ph Mor-CH2-CO-NH-CO 1-188
3,4-diCI-Ph Pip-CH2-CO-NH-CO 1-189 3,4-diCI-Ph Pipr-CH2-CO-NH-CO
1-190 3, 4-diCl-Ph H2N-CO 1-191 3, 4-diCI-Ph MeO- (CH2) z-O-CHz

1 519234-

dgCIzlPBiMquCI-

i-ﬁ INTH N aYeaWall

23-193 3 AiERh MeO-NH-CO-CH2 1-194

‘-l- UII_ r||

! §ﬁ5d|F Ph

CTUTINTITOU U0

Bub-RH-c6-c

1
L= J.U O '-I- UII_ r|| rIU I\II_I'\/U A\ I 4 J. J.UU

50 1C {89 AN BRPAOINSCOICH 1198

1-3,4ediF-Ph

HxO-NH-GO-C

H20-1¢199) 34+t Pt BHOH{CH2)3-NH-CO-CH2

| 520034

oL N OO

i -PIy O H

"‘II’)’I

2% N(I-CIPpp QH@Q)]. %@1@{{4 -diF-Ph HO- (CH2)

II\")I\III O LD

JTINTTFOU U=

11993 3,4-

uI_ILJ.LULO"fL

if2-BH e BH (

= fa
t—= |'|| HO- \\/I_IL) 7=O- \pl—lc Z=INTT-CO=CT11Z

~-((Er) BB CER 2 28 1-204

1-349diF-Ph

HOHCH2)8:NH

| OB K211 -20513,4-tiFPh-HO-CigMe) (Me) -

1(6H2)3-NF

1. 2907 2 A

Q=GR £:20

Dh LIM /f‘l_l

6:3 210 PhHQ: (CHA3N (Me)-CO-CHz

o AW, | I\I/l\lln A i Dh LI

1=ZU7T O,5~

ulll_ I'II o=

VIC)mU UL TTZ .L LUO O -Uir-rinrro=

1 €H2) 5-N|{e)-e iz 158 %EﬁzafF%ﬂ%ﬁé e (5H) S99 3-N

1{Me)-CO-CHZz 41210 BM-diFPly HE) (BHR) 62K [Me)BO-CHz AH211

1-H4AIF-PHHOp (EH2)2-Or (6HE 2N (Me)-$Q-Chdg, 1-212 3,4-diF-Ph
HO-C-(Me}-{Me)—{CH2)-3N(Me)-CO-CHz1-213 3 4-diF-Ph-HO—(CH2)

N1 CHE 2 £8 3 bt B O () - CO-CHz

1-215 3,4-diF-Ph HO- (CH,) 4,~N (Et) -CO-CH,

1-216 3,4-diF-Ph | HO- (CH,)s—N(Et)-CO-CH,

1-217 3,4-diF-Ph HO- (CH,)s—N (Et) -CO-CH,

1-218 3,4-diF-Ph HO- (CH,) ,—0-(CH,) ,—N (Et) -CO-CH,

1-219 3,4-diF-Ph HO-C (Me) (Me) - (CH,)3-N(Et)-CO-CH,

1-220 3,4-diF-Ph HO- (CH,) ,—N (Pr) -CO-CH,

1-221 3,4-diF-Ph HO- (CH,)3—-N(Pr)-CO-CH,

1-222 3,4-diF-Ph HO- (CH;) ,~N (Pr)-CO-CH,

1-223 3,4-diF-Ph HO- (CH;) s—N (Pr)-CO-CH,

1-224 3,4-diF-Ph HO- (CH;) ¢—N(Pr)-CO-CH,

1-225 3,4-diF-Ph HO- (CH;) ,—0—- (CH,) ,—N (Pr)-CO-CH,

1-226 3,4-diF-Ph HO-C(Me) (Me) - (CH;,)3-N(Pr)-CO-CH,

1-227 3,4-diF-Ph | HO- (CH,),—N(Bu)-CO-CH,

1-228 3,4-diF-Ph HO- (CH,)3-N (Bu) -CO-CH,

1-229 3,4-diF-Ph HO- (CH,) 4,—N (Bu) -CO-CH,

1-230 3,4-diF-Ph HO- (CH,) s—N (Bu) -CO-CH,

1-231 3,4-diF-Ph HO- (CH,) s—N (Bu) -CO-CH,

1-232 3,4-diF-Ph HO- (CH,) ,—O0-(CH,) ,—N (Bu) -CO-CH,

1-233 3,4-diF-Ph HO-C (Me) (Me) - (CH;,)3—N (Bu)-CO-CH,

1-234 3,4-diF-Ph HO- (CH;) ,—N(cPr)-CO-CH,

1-235 3,4-diF-Ph HO- (CH,) 3—N(cPr)-CO-CH,

1-236 3,4-diF-Ph HO- (CH;) ,~N (cPr)-CO-CH,

1-237 3,4-diF-Ph HO- (CH,) s—N (cPr) -CO-CH,

1-238 3,4-diF-Ph HO- (CH;) ¢—N (cPr)-CO-CH,

1-239 3,4-diF-Ph HO- (CH,) ,—0—-(CH,) ,—N (cPr) -CO-CH,
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1-215 3,4-diF-Ph HO- (CH2)4 N (Et)-CO-CHz 1-216 3,4-diF-Ph HO-
(CH2) 5-N (Et)-CO-CHz 1-217 3,4-diF-Ph HO- (CH2) 6-N (Et)-CO-CHz
1-218 3,4-diF-Ph HO- (CH2) z-O- (CH2) 2-N (Et)-CO-CHz 1-219
3,4-diF-Ph HO-C (Me) (Me) - (CH2) 3-N (Et)-CO-CHz 1-220 3,4-diF-Ph
HO- (CH2) 2-N (Pr)-CO-CHz 1-221 3,4-diF-Ph HO- (CH2) 3-N

1@{)700 “CHy 4-422 54- d'FHBh a8 (ZCN'?%‘) Nc(PQ}PO -CHz 1-223
‘-l' UII_ r|| I_IO' (CHZ%J I\I rl) \JU \/HZ J. LL’-I‘ O ‘-i' UII_ r|| I_IO ("HZ) G :\\:
(?fr ECO-CHY £208 34 dif-Bh 1A= {e gy ?CFI% 2-N (Pr)-CO-CHz
11226 3,4-0iF-PHHO-h (M) qME): (CHREBIN (PrSE0-CHz 1-227
1 32430“F-Ph '3‘%&%'#%% N (ﬁé’) )8 PHﬁ k@?BC%Ac@l'F Ph HO- (CHZ) 3-N
\Du \/U bHZ L= LLU O ‘-I' u I_ I'II I_IU' 4=1N \/U \/l_lL J. LOU
L2 4%4E-ph HO- (2T BN G %0235 AHiE-Ph HO- (CH2) 6-N
1{Bt)-CO-GHz 1-232 -34-diFEPh HO= (CH2)2-Ok, (CHRERN (BUJHCO-CHZ
11283 3,4-dﬂ:-EmHP&(MQA&N@OMe(Q‘M@) 31'843“11@@09'4@0 1-334
3 A4-diF-PhHO- ICHZ\ 2= CPi‘ -CO-CHz 1-235 3 4-dt—-PhHO- \\JHL) 3=
L 1250-CO-CEr* 1956 34-diFoPH Tro- (14538 N (ePRECO-CHz 1-237
1-34diF-Ph Hm(mzys N|(6PF)-COYCHR Mb2B8B4<diF-Ph HO- (CH2)
1-6:N5(cPr)- €Oz 1-239 3.4 tSJ“EcFﬁ HQr (LH2) &0 (CH2) 2-N
(ePH-CO-CHz 29-1-246-3:4-diF-Ph HO ”“HZ‘ 2-N (HO)-CO-CHz 1-241
L FA%iF-Ph AGE (EH 2T 8-N| (EiO) BBl 28 A-4iE-Ph HO- (CH2)
1ML (HO)-CO-CHiz F1-243 3bdifPh H@éMéIHZ)C@NI@HO) -CO-CHz 1-244
1 %ézd'F Ph '3‘04&'#%@ N (h@b%%vq'ﬁé# =48R, 9, 41@'!&4%*3 HQ-C{Me)
\IVI \\./I_lL)z I"\:IHO '\./U U L J. L"PU O "|' uu— I_II |—|u bb&
(ﬁ/? (CH )é ﬁ( é’é C —-C (Me) (Me) (CHy) 5 eO —-CO-CH,
1- 254 3,4- le Ph MeO- (CH,) ,—N (Me) -CO-CH;
1-255 3,4-diF-Ph MeO- (CH,) 3—N (Me) -CO-CH,
1-256 3,4-diF-Ph MeO- (CH,) 4,—N (Me) -CO-CH,
1-257 3,4-diF-Ph MeO- (CH,) s—N (Me) —-CO-CH,
1-258 3,4-diF-Ph MeO- (CH,) —N (Me) —-CO-CH,
1-259 3,4-diF-Ph MeO- (CH,) ,—0O—- (CH,) ,—N (Me) —-CO-CH,
1-260 3,4-diF-Ph MeO-C (Me) (Me) - (CH,) 3—N (Me) -CO-CH,
1-261 3,4-diF-Ph NC-CH,-NH-CO-CH,
1-262 3,4-diF-Ph NC- (CH,) ,—NH-CO-CH,
1-263 3,4-diF-Ph NC- (CH,) 3-NH-CO-CH,
1-264 3,4-diF-Ph NC- (CH,) ,<—NH-CO-CH,
1-265 3,4-diF-Ph NC- (CH,) s—NH-CO-CH,
1-266 3,4-diF-Ph NC- (CH,) 4—NH-CO-CH,
1-267 3,4-diF-Ph - (CHy) ,—O—(CH,) ,—NH-CO-CH,
1-268 3,4-diF-Ph NC-CH,-N (Me) -CO-CH,
1-269 3,4-diF-Ph NC- (CH,) ,—N (Me) -CO-CH,
1-270 3,4-diF-Ph NC- (CH,)3—N (Me) -CO-CH,
1-271 3,4-diF-Ph NC- (CH,) 4,—N (Me) —-CO-CH,
1-272 3,4-diF-Ph NC- (CH,) s—N (Me ) —CO—-CH,
1-273 3,4-diF-Ph NC—- (CH,) ¢—N (Me) -CO-CH,
1-274 3,4-diF-Ph NC-(CH,) ,—0—-(CH,) ,—N (Me ) —-CO-CH,
1-275 3,4-diF-Ph | HO-CO-CH,-NH-CO-CH,
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1-247 3,4-diF-Ph HO- (CH2) 2-N (MeO) -CO-CH2 1-248 3,4-diF-Ph HO-
(CH2) 3-N (MeO) -CO-CH2 1-249 3,4-diF-Ph HO- (CH2)4 N (MeO)
-CO-CH2 1-250 3,4-diF-Ph HO- (CH2) 5-N (MeO) -CO-CH2 1-251
3,4-diF-Ph HO- (CH2) 6-N (MeO) -CO-CH2 1-252 3,4-diF-Ph HO-C (Me)
(Me) - (CH2) 2-N (MeO) -CO-CH2 1-253 3,4-diF-Ph HO-C (Me) (Me) -

1(642) 3-N

laYaWalNls)

(100 16 QoL HE yb-204 3= Mo, (CH2) 2-N (Me)

A A B 4

12 AdiE-Ph

l_ V.|
L=LII O == UII_ rl

Meb<EEH3 N

IVICU' \\/I_IL} O I\l \IVI

) cteh Mt

CcCO-Cl19- 1 9290 A
BAYAY ALV Il VAN a0 |0 )

8% diE-Ph MeO-

1{TH2)5-N

Me} -G O-CH2

1:258 G, 4-CiE PHIMEeD-(EH2)6 N (Me)

1 Q@CHZ

1590 34-0r:PY

Mﬁ@o(@b&?) 2- ch%b'%@ N (Me) -CO-CH2

1_ 29294
J.LUUO"P'

12 4%iE-Ph

JII_ I'II IVICU \/\I

NCECHIN-C

k/I_IL}O I\I IVIC uu \/I_IL J. LUJ.

cé\rfé?i 562)3 AHEPHRC. (CH2)

1-28IH-CO-

CH2 -1 2633, 4-

JFRREON GCHO H2)-3-NH) COHCHR-1H264

1 34-diF-Ph

il NI aYa

NGy (GH2)A-N

I_I") 1 90~ 2 A

T Q-6Hg, 1ngb B.4wliesh NC- (CH2)

Ph ANC If‘I_I’)\ /A NITH N aYaWall Ls B Bis Yalw

J-INTTFO U=

12 43iF-Ph

11 1200 O,57

NCATEH2F5.0-

€292 N

JII_ I'II INC = \\/I_ILf O-INTTFOU UL L=207

'C 1968%,4-diF-Ph

1NEG4CH2-N

Me)yCIo-BH2

BO69B, 4<diF-Ph NE) (CH2)i2-N (Me)

1 -6Q-CH2

2 A e D

1240 3,4-dif-P

I\If" (CLINA N

Mal-—CO L1292 1 979 2 A L

NCdCHE). 3, Nue) -e0-6ii2 1-271

Dh NC If"ll \

O, UlIr —r Il

INC= (U2 )73 TN

WVIT )~V U0 T2 J.LILO‘-PUII_ I'Ill\lb i

LERP(Me) -CO-CHA" 15973 3PPl Rt P 69N (M) -CO-CH2

12274 3,4-0fF-PRHNC-HCHR)I2-GH(CHR))2- (Me)~-COCH2 1-275

1 34:F-PRHOCOLCHZ-NFECOCH2 30 1:276-3.4- 0 BD HO,CO; (CH2)
Z=-INTT-C O~ Cr1Z 127717 O, l-|--_,|||_ I-II I_IU L,\J L;l_lL Q |\||—|'L,u CHzZz 1T—Z70

L 2 4%4iF-Ph| HOLCH (A2 4 GA-Eo-ci o ~CO—CH:

1-290 3,4-diF-Ph MeO-CO- (CH,) ,—NH-CO-CH,

1-291 3,4-diF-Ph | MeO-CO- (CH,);—-NH-CO-CH,

1-292 3,4-diF-Ph MeO-CO- (CH,) ,—~NH-CO-CH,

1-293 3,4-diF-Ph MeO-CO- (CH;) s—NH-CO-CH,

1-294 3,4-diF-Ph MeO-CO—- (CH;) ¢—NH-CO-CH,

1-295 3,4-diF-Ph MeO-CO-(CH;,) ,—O0—-(CH;,) ,—NH-CO-CH,

1-296 3,4-diF-Ph MeO-CO-CH,—-N (Me) -CO-CH,

1-297 3,4-diF-Ph MeO-CO- (CH;) ,—N (Me) -CO-CH,
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1-299 3,4-diF-Ph MeO-CO- (CH;) 4—N (Me) —-CO-CH,
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1-305 3,4-diF-Ph H,N-CO- (CH,) 3—NH-CO-CH,

1-306 3,4-diF-Ph H,N-CO- (CH,) 4—NH-CO-CH,

1-307 3,4-diF-Ph H,N-CO- (CH,) s—NH-CO-CH,

1-308 3,4-diF-Ph H,N-CO- (CH,) (—NH-CO-CH,

1-309 3,4-diF-Ph H,N-CO- (CH,) ,—O—- (CH,) ,—NH-CO-CH,

1-310 3,4-diF-Ph H,N-CO-CH,—-N (Me) -CO-CH,

1-311 3,4-diF-Ph H,N-CO- (CH,) ,—N (Me) —-CO-CH,
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1-279 3,4-diF-Ph HO-CO- (CH2)5-NH-CO-CH2 1-280 3,4-diF-Ph HO-CO-
(CH2)6-NH-CO-CH2 1-281 3,4-diF-Ph HO-CO- (CH2) 2-0- (CH2)
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1-346 3,4-diF-Ph (Me) ,N- (CH,) 4,—N (Me) -CO-CH,

1-347 3,4-diF-Ph (Me) ,N- (CH;) s—N (Me ) —-CO-CH,
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1 %g3d|F Ph
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1-36 2 (HO (CHy) 4) -Pyrr-CO-CH,
1-365 3,4-diF-Ph 2—-(HO-CO-CH,) -Pyrr—-CO-CH,
1-366 3,4-diF-Ph 2- (HO-CO- (CH;) ;) -Pyrr—-CO-CH,
1-367 3,4-diF-Ph 2-(HO-CO-(CH;) ;) -Pyrr-CO-CH,
1-368 3,4-diF-Ph 4-0x0-Pip—-CO-CH,

1-369 3,4-diF-Ph 4-HO-Pip-CO-CH;,

1-370 3,4-diF-Ph 4— (HO-CH;) -Pip—-CO-CH,

1-371 3,4-diF-Ph 4— (HO- (CH,) ,) -Pip-CO-CH,
1-372 3,4-diF-Ph 4— (HO- (CH,)3) -Pip-CO-CH,
1-373 3,4-diF-Ph 4— (HO-(CH,)4) -Pip-CO-CH,
1-374 3,4-diF-Ph 4- (HO-CH,-0) -Pip—-CO-CH,
1-375 3,4-diF-Ph 4—- (HO- (CH;) ,-0) -Pip-CO-CH,
1-376 3,4-diF-Ph 4— (HO- (CH;,)3-0) -Pip-CO-CH,
1-377 3,4-diF-Ph 4-H,N-Pip-CO-CH,

1-378 3,4-diF-Ph 4— (AcNH) -Pip-CO-CH;

1-379 3,4-diF-Ph 4— (HO-CH,—-CONH) -Pip—-CO-CH,
1-380 3,4-diF-Ph 4— (HO- (CH;) ,-0-CH;) -Pip—-CO-CH,
1-381 3,4-diF-Ph 4— (HO-CO) -Pip-CO-CH,

1-382 3,4-diF-Ph 4— (HO-CO-CH;) -Pip-CO-CH,
1-383 3,4-diF-Ph 4- (HO-CO- (CH;) ;) -Pip-CO-CH,
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1-344 3,4-diF-Ph (Me)2N-(CH2)2-N(Me)-CO-CHz 1-345 3,4-diF-Ph
(Me)2N-(CH2)3-N(Me)-CO-CHz 1-346 3,4-diF-Ph (Me)2N-(CH2)4
N(Me)-CO-CHz 1-347 3,4-diF-Ph (Me)2N-(CH2)5-N(Me)-CO-CHz 32
1-348 3,4-diF-Ph (Me)2N-(CH2)6-N(Me)-CO-CHz 1-349 3,4-diF-Ph (Me)
2N- (CH2) 2-0- (CH2) 2-N (Me)-CO-CHz 1-350 3,4-diF-Ph

1—'°3%|34H'(CH2§221NM§)‘§10 iz lr§5clo3 (ACQ'E E’hplp co-CH,
ACNH-(C' O I\I\IVIC) CO-CHz1-352 3.4-ciPh /-\L.l\ll—i- (cH m\/'

! N(iie)-cot éH”z 955573 4L Gr AR ACNLEREHO T RS- E-CHz 1.354

1-346diF-Ph AcNHY{EH2)6-NAVIe)-BO:CH2 1:355 3;4-diF-Ph AcNH- (CH2)

1567 (CH2) 2N (Mg)-60-GHz 1:3p6.3.4-4IF-Bh Mes@ZNH- (CH2) 2-N
\IVIC \JU LlHZ 1 O\)l O ‘-|" l_ I'II IVIC QULI\II_i' I_=2 -1\ IVIC) \/U \/I_IL

e A AL PR B oL (b N o S0 A 3 gl

1-\189SO2NH2 (EHR)B-NHMe € O-BHZ014360) 3)4--liF-RIP M-S O2NH-

1 (6&542)6 N (Me)-CO:CHz 14361 Mrdé% Pf&ﬂ%"?ﬁ%@%d%@) 2-0- (CH2)
2=N (Me) -CO-CHz1-362 3 4-diPh L‘ z)z) Pyr-CO-CH21-363

L AIE-Ph SR Pt OO 123823 H-4iE-BR.

1-BIHO-(CHDA-RYIF-CO-CH2- 12368 34)diFoPRH, ) ~Pip-CO-CH,

1-%@?'0 -CO{GH2)RymGO- ClHiZ o 36634 dif-PhZy (H-CO-{CHZ) 2)
-Pyrr-CO-CH?2 1-367 3,4-diF-Ph 2- (HO-CO- (CHZ% 3)- P_yi'l -CO-CH?2

B T A T AR R oy i

1-3370 3,4-0iF-PHhi4F (HD-OH2) (tRIpCD=CH2 137, 3, APdJF-Ph CH,

1 440-(CHY2)-RiprCOCHZ 1ndl2 #6adV-E8) pip-co-ca,
A-(HO (h' o) rl p=-CO-CH ;-073 3, 4-ciF-Ph

1 zF?Ho (CH 2"14?l IﬂchghCHf 12508 g B FHHOCRZn -
1-Pig-CO-CHR 4-375-34-d{R-Ph4qHONEHZ)2-0)RipICOLEHD -CH,

1-399 3,4-diF-Ph 4—- (MeO-N (Me)-CO-(CH;,)3) -Pip—-CO-CH,

1-400 3,4-diF-Ph 4—- (MeO-N(Me) -CO-(CH;,) 4) -Pip—-CO-CH,

1-401 3,4-diF-Ph 3-0x0-Pipr-CO-CH,

1-402 3,4-diF-Ph 4-Ac-Pipr-CO-CH,

1-403 3,4-diF-Ph 4—- (HO-(CH;),) -Pipr—-CO-CH,

1-404 3,4-diCl-Ph | MeO-NH-CO-CH,

1-405 3,4-diCl-Ph | EtO-NH-CO-CH,

1-406 3,4-diCl-Ph | PrO-NH-CO-CH,

1-407 3,4-diCl-Ph | BUO-NH-CO-CH,

1-408 3,4-diCl-Ph | PnO-NH-CO-CH,

1-409 3,4-diCl-Ph | HxO-NH-CO-CH,

1-410 3,4-diCl-Ph | HO- (CH;)3—NH-CO-CH,

1-411 3,4-diCl-Ph | HO- (CH,) ,—~NH-CO-CH,

1-412 3,4-diCl-Ph | HO- (CH,) s—NH-CO-CH,

1-413 3,4-diCl-Ph | HO-(CH,),—0- (CH;) ,—NH-CO-CH,

1-414 3,4-diCl-Ph | Me-CH(OH) - (CH,);-NH-CO-CH,

1-415 3,4-diCl-Ph | HO-(CH,);—NH-CO-CH,

1-416 3,4-diCl-Ph | HO-C (Me) (Me) - (CH,)3—NH-CO-CH,

1-417 3,4-diCl-Ph | HO- (CH,);—N (Me)-CO-CH,

1-418 3,4-diCl-Ph | HO-(CH;),—N (Me)-CO-CH,

1-419 3,4-diCl-Ph | HO-(CH;)5—N (Me) -CO-CH,
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1-376 3,4-diF-Ph 4-(HO-(CH2)3-0)-Pip-CO-CH2 1-377 3,4-diF-Ph
4-H2N-Pip-CO-CH2 1-378 3,4-diF-Ph 4-(AcNH)-Pip-CO-CH2 1-379
3,4-diF-Ph 4- (HO-CH2-CONH) -Pip-CO-CH2 1-380 3,4-diF-Ph 4-(HO-
(CH2) 2-0-CH2)-Pip-CO-CH2 1-381 3,4-diF-Ph 4-(HO-CO)-Pip-CO-CH2
1-382 3,4-diF-Ph 4- (HO-CO-CH2) -Pip-CO-CH2 1-383 3,4-diF-Ph 4-
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. 34§L3d|(:| Ph PrON-CBcHP 11987 3 1dE PP BUS-NH-CO-CH2
1-434 3,4-diCl-Ph | HO-(CH;)s—N (Pr)-CO-CH,
1-435 3,4-diCl-Ph | HO-(CH;)¢—-N (Pr)-CO-CH,
1-436 3,4-diCl-Ph | HO-(CH;),—0—- (CH,) ,—N (Pr)-CO-CH,
1-437 3,4-diCl-Ph | HO-C (Me) (Me) - (CH,)5;—-N (Pr)-CO-CH,
1-438 3,4-diCl-Ph | HO-(CH,),—N (Bu)-CO-CH,
1-439 3,4-diCl-Ph | HO- (CH,)5;—N (Bu)-CO-CH,
1-440 3,4-diCl-Ph | HO-(CH,),—N (Bu)-CO-CH,
1-441 3,4-diCl-Ph | HO-(CH,)s—N (Bu)-CO-CH,
1-442 3,4-diCl-Ph | HO-(CH,)s—N (Bu)-CO-CH,
1-443 3,4-diCl-Ph | HO-(CH;),—0— (CH,) ,—N (Bu) -CO-CH,
1-444 3,4-diCl-Ph | HO-C (Me) (Me) - (CH;)3—-N (Bu) -CO-CH,
1-445 3,4-diCl-Ph | HO-(CH;) ,—N (cPr)-CO-CH,
1-446 3,4-diCl-Ph | HO- (CH;)3-N(cPr)-CO-CH,
1-447 3,4-diCl-Ph | HO-(CH;) 4—N (cPr)-CO-CH,
1-448 3,4-diCl-Ph | HO-(CH;)s-N (cPr)-CO-CH,
1-449 3,4-diCl-Ph | HO-(CH;)4—N(cPr)-CO-CH,
1-450 3,4-diCl-Ph | HO-(CH,),—0-(CH;) ,—N(cPr)-CO-CH,
1-451 3,4-diCl-Ph | HO-(CH,),—N (HO) -CO-CH,
1-452 3,4-diCl-Ph | HO- (CH,);—N (HO)-CO-CH,
1-453 3,4-diCl-Ph | HO-(CH,),—N (HO)-CO-CH,
1-454 3,4-diCl-Ph | HO-(CH,)s—N (HO) -CO-CH,
1-455 3,4-diCl-Ph | HO-(CH;)¢—N (HO) -CO-CH,
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1-470 3,4-diC1l-Ph | MeO- (CH,) ,—O— (CH,) ,—N (Me) -CO—-CH,
1-471 3,4-diCl-Ph | MeO-C (Me) (Me) - (CH,) ;—N (Me) —CO-CH,
1-472 3,4-diCl-Ph | NC-CH,-NH-CO-CH,

1-473 3,4-diCl1-Ph | NC- (CH,),~NH-CO—CH,

1-474 3,4-diCl-Ph | NC- (CH,);—NH-CO-CH,

1-475 3,4-diCl1-Ph | NC- (CH,) ,~NH-CO—CH,

1-476 3,4-diCl1-Ph | NC- (CH,)s—NH-CO—CH,

1-477 3,4-diCl-Ph | NC- (CH,)¢—NH-CO—CH,

1-478 3,4-diCl1-Ph | NC-(CH,),—-O- (CH,) ,~NH-CO-CH,
1-479 3,4-diC1l-Ph | NC—CH,-N (Me)-CO-CH,

1-480 3,4-diCl1-Ph | NC-(CH,),-N (Me)-CO-CH,

1-481 3,4-diCl1-Ph | NC-(CH,)s-N (Me)-CO-CH,

1-482 3,4-diCl1-Ph | NC- (CH,) 4,—N (Me)-CO-CH,

1-483 3,4-diCl1-Ph | NC- (CH,)s—N (Me)-CO-CH,

1-484 3,4-diC1-Ph | NC- (CH,)¢-N (Me)-CO-CH,

1-485 3,4-diCl-Ph | NC-(CH,),—-O—- (CH,) ,~N (Me) —-CO-CH,
1-486 3,4-diCl-Ph | HO-CO-CH,-NH-CO-CH,

1-487 3,4-diCl1-Ph | HO-CO- (CH,) ,~NH-CO-CH,

1-488 3,4-diCl1-Ph | HO-CO- (CH,) ;-NH-CO-CH,

1-489 3,4-diCl1-Ph | HO-CO- (CH,) ,~NH-CO-CH,

1-490 3,4-diCl1-Ph | HO-CO- (CH,) s—NH-CO-CH,

1-491 3,4-diC1-Ph | HO-CO- (CH,) ¢~NH-CO-CH,
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1-440 3, 4-diCI-Ph HO- (CH2)4-N (Bu) -CO-CH2 1-441 3, 4-diCI-Ph HO-
(CH2) 5-N (Bu) -CO-CH2 1-442 3, 4-diCI-Ph HO- (CH2)6-N (Bu)
-CO-CH2 1-443 3, 4-diCI-Ph HO- (CH2) 2-0- (CH2) 2-N (Bu) -CO-CH2
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1 (MgO)-CO-GHz 1-463 38,,4-iCl-Riy HQ:C) (M) (Me)~(CH2) 2-N
(MeO)-CO-CHz1-464-3,4-diCI-Ph-HO-C-(Me)-{Me) —(CH2)-3-N

L1RA80)-COLeHY 4146558 4 MRCEBRNe®) réﬁ‘“)z\% é?Me)-co-CHz 1-466

1-3 03 diCI-Ph3Me@- (CH2) 3-Ne(MepCOHCHz NE-487-84-diCl-Ph MeO-

119!‘&2)4 N I}é!e)}ﬂc\oQCquh ﬁ‘l@@ 3@6‘ Q&' Phﬁﬁe@o@ﬁzﬁ N -
\.v. -€O-CHz 1-469-3, 4-tiCI-Ph MeO-(CH2)6 -N-(Me)-CO-CH2-1-470

3 W diCl-PIeMEG (GRS J-4ePckD) %‘@ é\ﬁé % 1-471 3,4-diCl-Ph

14\ae@ -C(Me R (Me)HCH2B-NiMe)TO4CHz ,~O- (CH,) ,~NH-CO—CH,

1-507 3,4-diCl-Ph | MeO-CO-CH,-N (Me)-CO-CH,

1-508 3,4-diCl-Ph | MeO-CO- (CH;) ,—N (Me)-CO-CH,

1-509 3,4-diCl-Ph | MeO-CO- (CH,)s;—-N (Me)-CO-CH,

1-510 3,4-diCl-Ph | MeO-CO- (CH;,),+—N (Me)-CO-CH,

1-511 3,4-diCl-Ph | MeO-CO- (CH,)5;—N (Me)-CO-CH,

1-512 3,4-diCl-Ph | MeO-CO- (CH,)—N (Me)-CO-CH,

1-513 3,4-diCl-Ph | MeO-CO-(CH,),-0—(CH,),—N (Me)-CO-CH,

1-514 3,4-diCl-Ph 2,N-CO-CH,-NH-CO-CH,

1-515 3,4-diCl-Ph | H,N-CO- (CH,) ,—~NH-CO-CH,

1-516 3,4-diCl-Ph | H,N-CO- (CH,)3—NH-CO-CH,

1-517 3,4-diCl-Ph | H,N-CO- (CH,) ;,~NH-CO-CH,

1-518 3,4-diCl-Ph | H,N-CO- (CH,) s—NH-CO-CH,

1-519 3,4-diCl-Ph | H,N-CO- (CH,) ¢—NH-CO-CH,

1-520 3,4-diCl-Ph | H,N-CO- (CH;) ,—0O- (CH,) ,—~NH-CO-CH,

1-521 3,4-diCl-Ph ,N-CO-CH,—-N (Me) -CO-CH,

1-522 3,4-diCl-Ph | H,N-CO- (CH,),—N (Me) -CO-CH,

1-523 3,4-diCl-Ph | H,N-CO- (CH,)5;—N (Me) -CO-CH,

1-524 3,4-diCl-Ph | H,N-CO- (CH,) 4—N (Me) -CO-CH,

1-525 3,4-diCl-Ph | H,N-CO- (CH,)s—N (Me) -CO-CH,

1-526 3,4-diCl-Ph | H,N-CO- (CH,)¢—N (Me) -CO-CH,

1-527 3,4-diCl-Ph | H,N-CO- (CH;) ,—0O—- (CH,) ,—N (Me) —-CO—-CH,
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1-472 3, 4-diCl-Ph NC-CH2-NH-CO-CH2 1-473 3, 4-diCI-Ph NC- (CH2)
2-NH-CO-CH2 1-474 3, 4-diCI-Ph NC- (CH2) 3-NH-CO-CH2 1-475 3,
4-diCI-Ph NC- (CH2) 4-NH-CO-CH2 1-476 3, 4-diCI-Ph NC- (CH2)
5-NH-CO-CH2 1-477 3, 4-diCl-Ph NC- (CH2)6-NH-CO-CH2 1-478 3,
4-diCI-Ph NC- (CH2) 2-0- (CH2) 2-NH-CO-CH2 1-479 3, 4-diCI-Ph
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129 4 24iC1-Bh HO-C CEEHAN wefé Rt s oy o e e pe o

1(CH2) 2-N|(Me)-GO:CHz 13495 8 didiCEPh HO-COY (BH2L3-N {Me)

1 -60-CH2 15496 3, 4:0iET THHOGCO: (CHR) & (Me) f£0-CHZ1-497
3 4-cdiCt-Ph HO €cOo- (CHZ 5-N IMG\ -CO-CH2 1 -498-3,4-diCl- Ph HO-CO-

L1&42) 6-N (M COICER 17599 % KRl CERR (Gih)eo (i 2F 50 CH2)

1-2BP(Me) -COCHH2C1-500 34aiClRh) MeD-C0O-CHR{NEFC-CH2 1-501

1 3401 Ph Ma0:CO- (GHR) 2N G-CH2 15502 3 A0ICHBh YieO-CO-
(CHZ) 3'=\\l I'CO CHZ 1 J\IO O ‘-l' UI\.;I I_II IVICU \./U' CHZ\A er-\.,u L;I_IL

1-541 3,4-diCl-Ph Meé N (Me) -CO- (CH;y) » b CH,) ,—-N (Me) -CO-CH,

1-542 3,4-diCl-Ph | Ac—-CH,-N(Me)-CO-CH,

1-543 3,4-diCl-Ph | Ac-(CH;),-N (Me)-CO-CH,

1-544 3,4-diCl-Ph | Ac—(CH;)3-N(Me)-CO-CH,

1-545 3,4-diCl-Ph | Ac-(CH,),—N (Me)-CO-CH,

1-546 3,4-diCl-Ph | Ac-(CH,)s—N (Me)-CO-CH,

1-547 3,4-diCl-Ph | Ac—(CH,) 4N (Me)-CO-CH,

1-548 3,4-diCl-Ph | Ac-(CH;),—0-(CH,),—N (Me)-CO-CH,

1-549 3,4-diCl-Ph | HO-(CH,),—0O-N(Me)-CO-CH,

1-550 3,4-diCl-Ph | HO- (CH,);-0O-N(Me)-CO-CH,

1-551 3,4-diCl-Ph | HO-(CH;) 4,—0O-N (Me) -CO-CH,

1-552 3,4-diCl-Ph | HO-(CH;) 5—0O-N (Me) -CO-CH,

1-553 3,4-diCl-Ph | HO- (CH;)¢(—0O-N (Me) -CO-CH,

1-554 3,4-diCl-Ph | HO-(CH;) ,—0O—-(CH,) ,—O-N (Me) -CO-CH,

1_555 3, 4—dlCl—Ph (Me)2N_(CH2)2_N( ) CO CH2

1_556 3, 4—dlCl—Ph (Me)2N_(CH2)3_N(Me) CO_CH2

1-557 3,4-diCl-Ph (Me) ,N- (CH,) 4,—N (Me) -CO-CH,

1-558 3,4-diCl-Ph (Me) ,N—- (CH,) s—N (Me ) —CO-CH,

1-559 3,4-diCl-Ph (Me) ,N—- (CH,) s—N (Me) -CO-CH,

1-560 3,4-diCl-Ph (Me) ,N-(CH,) ,—O- (CH,) ,—N (Me ) -CO-CH,

1-561 3,4-diCl-Ph | AcNH-(CH,),—N (Me)-CO-CH,

1-562 3,4-diCl-Ph | AcNH-(CH,)3;—N(Me)-CO-CH,

1-563 3,4-diCl-Ph | AcNH- (CH;) 4—N (Me)-CO-CH,
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1-504 3,4-diCl-Ph MeO-CO- (CH2)5-NH-CO-CH2 1-505 3,4-diCI-Ph
MeO-CO- (CH2)6 NH-CO-CH2 1-506 3,4-diCI-Ph MeO-CO- (CH2) 2-0-
(CH2) 2-NH-CO-CH2 1-507 3,4-diCI-Ph MeO-CO-CH2-N (Me) -CO-CH2
1-508 3,4-diCl-Ph MeO-CO- (CH2) 2-N (Me) -CO-CH2 1-509 3,4-diCl-Ph
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L {Me)-CO-CHz A 1553 324 I CL B HEPN (e céxr(aw;%
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1-580 3,4-diCl-Ph | 4-HO-Pip-CO-CH,

1-581 3,4-diCl-Ph | 4- (HO-CH;) -Pip—-CO-CH,

1-582 3,4-diCl-Ph | 4-(HO-(CH,),)-Pip—-CO-CH,
1-583 3,4-diCl-Ph | 4-(HO-(CH,)3)-Pip—-CO—-CH,
1-584 3,4-diCl-Ph | 4-(HO-(CH,),) -Pip—-CO-CH,
1-585 3,4-diCl-Ph | 4- (HO-CH,-0) -Pip—-CO-CH,
1-586 3,4-diCl-Ph | 4-(HO-(CH,),-0)-Pip—-CO-CH,
1-587 3,4-diCl-Ph | 4- (HO-(CH;)3-0) -Pip-CO-CH,
1-588 3,4-diC1-Ph | 4-H,N-Pip-CO-CH,

1-589 3,4-diCl-Ph | 4- (AcNH) -Pip-CO-CH,

1-590 3,4-diCl-Ph | 4- (HO-CH,-CONH)-Pip—-CO-CH,
1-591 3,4-diCl-Ph | 4- (HO-(CH;),—-0-CH,;) -Pip—-CO-CH,
1-592 3,4-diCl-Ph | 4- (HO-CO)-Pip-CO-CH,

1-593 3,4-diCl-Ph | 4- (HO-CO-CH,)-Pip—-CO-CH,
1-594 3,4-diCl-Ph | 4- (HO-CO-(CH,),)-Pip—-CO-CH,
1-595 3,4-diCl-Ph | 4- (HO-CO-(CH,)3)-Pip—-CO-CH,
1-596 3,4-diCl-Ph | 4- (HO-CO-(CH,) ) -Pip—-CO-CH,
1-597 3,4-diCl-Ph | 4- (H,;N-CO)-Pip—-CO-CH,

1-598 3,4-diCl-Ph | 4- (H,;N-CO-CH,)-Pip-CO-CH,
1-599 3,4-diCl1-Ph | 4- (H,N-CO-(CH;),)-Pip—-CO-CH,
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1-536 3,4-diCl-Ph MeO-N (Me) -CO- (CHz) 2-N (Me)-CO-CHz 1-537
3,4-diCI-Ph MeO-N (Me) -CO- (CHz) 3-N (Me)-CO-CHz 1-538 3,4-diCl-Ph
MeO-N (Me) -CO- (CH2)4 N (Me)-CO-CHz 1-539 3,4-diCI-Ph MeO-N
(Me) -CO- (CH2)5-N (Me)-CO-CHz 1-540 3,4-diCl-Ph MeO-N (Me) -CO-
(CH2)6 N (Me)-CO-CHz 1-541 3,4-diCI-Ph MeO-N(Me) -CO- (CHz) 2-0-

11@'&2) 2-N

(Me)-GR-Chz,
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1 F4diCI-P}
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N HQ=(GH)6-01
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NMeh Gz do29e 3 A-AIE PR HQ-{CHZ)

~Nll- 1

-U=(CT1Z)

L U=IN AIVIC )=

A2 I VA \J\J\) O ‘-|- Ulbl I-II

RRE)2N-(CH2)2- ﬁ%&}ﬂeﬁpéo EHZ"oL 58 Y8 W= P~ CO-CH:

1(Me)2N-(CH2)3-N{ME):B0-CH21b58 T8, A-diCI<Ph) (Me X2 NGCHR) 4

1-N0¥e)-COrGHz 1-R58 3,d-diCl RbdMelaN-(e512)5N(Meb (O Hay 1-559
3 A-ehiCl-Ph(Me)2N-(CH2)6-N(Me)- co CHz 1-560-3 4-tiC-Ph{Me) 2N-

i) 2-0. (72N (Rik)- G097 SR 50 aFé‘izioﬁ et

1-A4GNH-(CH2)24N(Me)-CO-Chiz M%zﬂsmed'r@@PhCHz ~Pip-CO-CH,

1-AGNH-(CHZ3N(Me)-G-Chiz, 15563 3,4-diC-ph ACNH -(CH2)4
—{Me)-€o CHz 38 1-5648. 4-diCI-Ph AcNH-{(CH2) 5-N-{Me) )-CO-CHz
1585 3,4- fbl‘lpﬂl&c}NﬁP( CE36 NAME-EO CR7 1-566 3,4-diCI-Ph AcNH-

1{€Hz) 2-04 (CHz)1 2N (Me)-EO-CHZ CE-567-3,4ediClPlt Me-SO2NH-

1(&H7) 2-N|(Me)-GO-GHz | 3_ (ho- (cH,),) -Pyrr-co-cH,

1-616 3,4-diF-Ph 3-(HO-(CH;)3) -Pyrr-CO-CH,

1-617 3,4-diF-Ph 3-(HO-(CH;) 4) -Pyrr—-CO-CH,

1-618 3,4-diF-Ph 3-(HO-CO-CH,) -Pyrr—-CO-CH,

1-619 3,4-diF-Ph 3-(HO-CO-(CH,),) -Pyrr—CO-CH,

1-620 3,4-diF-Ph 3-(HO-CO-(CH;,) 3) -Pyrr—CO-CH,

1-621 3,4-diF-Ph 3-(HO-CH,) -Pip—-CO-CH,

1-622 3,4-diF-Ph 3-(HO-(CH,),) -Pip—-CO-CH,

1-623 3,4-diF-Ph 3-(HO-(CH,)3) -Pip-CO-CH,

1-624 3,4-diF-Ph 3-(HO-(CH;)4) -Pip—-CO-CH,

1-625 3,4-diF-Ph 3- (HO-CH,-0) -Pip—-CO-CH,

1-626 3,4-diF-Ph 3-(HO-(CH,),-0) -Pip—-CO-CH,

1-627 3,4-diF-Ph 3-(HO-(CH,)3-0) -Pip—-CO-CH,

1-628 3,4-diF-Ph 3- (HO-CH,-CONH) -Pip—-CO-CH,

1-629 3,4-diF-Ph 3-(HO-(CH;),—0-CH,) -Pip—-CO-CH,

1-630 3,4-diF-Ph 3-(HO-N(Me)—-CO) -Pip—-CO-CH,

1-631 3,4-diF-Ph 3-(HO-N(Me)-CO-CH,) -Pip—-CO-CH,

1-632 3,4-diF-Ph 3-(HO-N(Me)—-CO-(CH;),) -Pip—-CO-CH,

1-633 3,4-diF-Ph 3-(HO-N(Me)—-CO- (CH;)3) -Pip—-CO-CH,

1-634 3,4-diF-Ph 3-(HO-N(Me)—-CO- (CH;) 4) -Pip—-CO-CH,

1-635 3,4-diF-Ph 3-(MeO-N(Me) -CO) -Pip—-CO-CH,
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1-568 3,4-diCl-Ph Me-SO2NH- (CHz) 3-N (Me)-CO-CHz 1-569
3,4-diCl-Ph Me-SO2NH- (CH2)4 -N (Me) -CO-CH2 1-570 3,4-diCl-Ph
Me-SO2NH- (CH2)5-N (Me)-CO-CHz 1-571 3,4-diCl-Ph Me-SO2NH-
(CH2)6 N (Me)-CO-CHz 1-572 3,4-diCI-Ph Me-SO2NH- (CHz) 2-0- (CHz)
2-N (Me)-CO-CHz 1-573 3,4-diCI-Ph 2-(HO-(CH2)2)-Pyrr-CO-CH2 1-574

1 ?5§6d|CI Pl

JARTaWiall

1 2-(HOCHR)S

E’y(qﬁg@m%&@ 1&)7%1%4 -GG _ch,

1 f?Ho_W

SR A

i MES 7S )l #H%MGPC%EJ (Cr2Y2)

1-PY8r-CO-(

CBlz41d57813)4-C

iCl-PHe2-(HOCO(CH2). B))-Pyip-CO-CH2

1 36539 3 4'dBC|4PBf£*Q>§P P'I% QQe@"l@ ilfeﬁ&%éﬁ(@'ﬁﬂ thl ~CO-CH,
’-P'I_lu I-IP' uo CH” J. \JOJ. ’-l' ul\/I I-II "|" \I_lu \/l_lL -\,u bﬂL J. 082
L5 4%0iCl-ph - {EOE (EA2) 2% B 6 ehb 1 583 Lodic)-Ph 4 (HO-
1{(€H2) 3) -Pip-CO-CH2PL-584 Bi4-diCI-Ph)4-P(HO-(CH2).4) -Pip-CO-CH2
15585 3 4-0ICT,PA -{HE:GHZ-Q)-Fip-CO;CHZ. L-B86.3,4-iCI-Ph
4 IHO (C 2 2 O\ Pln bU' I_lL J. \JOI O ‘-|' UI\/I I'II
1 z?%ﬁo (CH 2%340‘?%5 B-CiZ L5883 4) qiciiBh AN Pip-CO-CH2
146589 3,4-HiGI4PH 4 (AENH)PitCOCHR, 11-590:3-4iCi-Ph
1-4(HO-CHZ2-CONH)-1Pip:CO-CH2 t13059%§g4 Q'@y@? Ac@"@q (CH2)
2.6- CHz)-P.p -€0-CH2_1-692 34-dicH-Ph 4-(HO-CO)-P: 6-CO-CH21-593
1% A% iCl-Ph - THOCOREH2) -PIF-CO-¢ES 1 55’!@4%@6?% 4-(HO-CO-
1{€HY) 2) -Pip-CO-CH2PIL-595 Bid-diE1PR #4(H0-CB- (CH2) 3)
1-Pig-CO-CHZ - é?@l%hd G- P(Hd‘ Q"anCP E@;!"%)@%;P'D -CO-CH2
1-597:iﬂﬂqn4|r||4 (H2N-= Pi -CO-CH21-598 3 4-ciCt-Ph4-
L BBN-CO-CHA - PiRCRCHY 11508 3 4 dic Bh A9EER-CO- (CH2) 2)
1—-%[@-(20 -CHR 4391iC1-Ph | 3— (HO-(CH,) 4) -Pip-CO-CH,
1-651 3,4-diCl-Ph | 3—- (HO-CH,-0) -Pip-CO-CH,
1-652 3,4-diCl-Ph | 3-(HO-(CH;),-0) -Pip-CO-CH,
1-653 3,4-diCl-Ph | 3-(HO-(CH,)3-0)-Pip—-CO-CH,
1-654 3,4-diCl-Ph | 3- (HO-CH,-CONH) -Pip—-CO-CH,
1-655 3,4-diCl1l-Ph | 3-(HO-(CH,),-0-CH,) -Pip—-CO-CH,
1-656 3,4-diCl-Ph | 3-(HO-N(Me)-CO)-Pip—-CO-CH,
1-657 3,4-diCl-Ph | 3- (HO-N(Me)-CO-CH,) -Pip—-CO-CH,
1-658 3,4-diCl-Ph | 3- (HO-N(Me)-CO-(CH,),)-Pip—-CO-CH,
1-659 3,4-diCl-Ph | 3—- (HO-N(Me)-CO-(CH,)3) -Pip—-CO-CH,
1-660 3,4-diCl-Ph | 3—- (HO-N(Me)-CO-(CH,),4) -Pip—-CO-CH,
1-6061 3,4-diCl-Ph | 3— (MeO-N(Me)-CO)-Pip-CO-CH,
1-662 3,4-diCl1-Ph | 3— (MeO-N(Me)-CO-CH,)-Pip—-CO-CH,
1-663 3,4-diCl-Ph | 3— (MeO-N(Me)-CO-(CH;,),)-Pip—-CO-CH,
1-664 3,4-diCl-Ph | 3— (MeO-N(Me)-CO-(CH;,)3)-Pip—-CO-CH,
1-665 3,4-diCl-Ph | 3-(MeO-N(Me)-CO—-(CH,)4) -Pip—-CO-CH,
1-666 3,4-diCl-Ph | 3-(HO-(CH,),)-Pipr-CO-CH,
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1-600 3,4-diCI-Ph 4-(H2N-CO- (CH2) 3) -Pip-CO-CH2 1-601 3,4-diCI-Ph
4-(H2N-CO- (CH2) 4) -Pip-CO-CH2 1-602 3,4-diCI-Ph
4-(HO-N(Me)-CO)-Pip-CO-CH2 1-603 3,4-diCI-Ph 4-(HO-N
(Me)-CO-CHz)-Pip-CO-CHz 1-604 3,4-diCI-Ph
4-(HO-N(Me)-CO-(CH2)2)-Pip-CO-CH2 1-605 3,4-diCI-Ph

4-(HO-N(Me)-C
4-(HO-N(Me)-
4-(MeO-N(Me)-

-CO-CH2)

2) -Pip-CO-Ck$2-3-610 3,4- dlCIcPJ (M

-Pip-SO-CH

CH2)3)-Pip-CO-CH2 1-606 3,4-diCI-Ph
H2)4)- Pip -CO-CH2 1-607 3,4-diCI-Ph

’. 3 4-diCI-Ph 4- (MeO-N (Me)
1 AMED-N (Me}-ICO- (CH2)
M (Me) -CO- (CH2) 3)

-Pip-CO-CH2 1-611 3,4-diCI-Ph 4- (MeO-N[(Me) -CO- (CH2) 4)
-Pip-CO-CH2 1-612 3,4-diCI-Ph 3-Oxo-PipG0O-CH2 1-613 3,4-diCI-Ph

ey

GQ:GH2 1-614 3,4-diCI-Ph 4- (HO- (CH2) 2) -Pipr-CO-CH2
iF-Ph 3: (HO- (CH?2) 2) -Pyr-CO-CH2 1-616 3,4-diF-Ph 3-

CHOYCH2

-PyPr-CO-C

) 3) -Ryrr-CO-C
H2 1-618 3,4-diF-Ph 3- (HO-CO-CH2) -Pyrr-CO-CH2 1-619

H2 1-617 3,4-diF-Ph 3- (HO- (CH2) 4)

2-3,4-diF-Ph

3, ,(lqutQOP(gCH A2)cPyr-€0-EH2 1-620 3,4-diF-Ph

3(HO-CO
-Pip-CO-C

RIS

H21-621 3, 4-diF-Ph 3-(HO-CH2)
(HO- (CH2) 2) -Pip-CO-CH2 1-623

2-34-diF-Ph

3- (Hot ?ClFJIQ)

3FIPIBOCO-CH2 1-624 3,4-diF-Ph 3- (HO-

2{€CH2) 4) -I

Pip-CQ-GH2n 1-62% 3:4-diF-Ph 3-(HO-CH2-0) -Pip-CO-CH2

-626 3,4-
2_'125(|-|n (CH

R

SHH (¢

Dln [a{a

%ﬁ\‘% y-Pip-CO-CH2 1-627 3,4-diF-Ph
H2 1-628 3,4-diF-Ph 3-(HO-CH2-CONH)

2~ ﬁ’lp CO-C

H2 4-6293d

FBPHS-(HO- (CH2) 2-0-CH2)-Pip-CO-CH2

217630 3,4-HiF-Phi3s(H@-N(Me)-GQ)-Pip-CO-CH2 1-631 3,4-diF-Ph

52 ((-TU{(L\IH(’KI?;\ ng)é.:‘E(;\I;!\ﬁ) };pn&é{) LHZ 1-05Z7 5,4-AIF-Fn o- (HO-N (IVie)
3 4 le Ph iPn-CO

2-10 3,4-diF-Ph tBu-CH,-CO

2-11 3,4-diF-Ph cPr-CO

2-12 3,4-diF-Ph cBu-CO

2-13 3,4-diF-Ph cPn-CO

2-14 3,4-diF-Ph cHx-CO

2-15 3,4-diF-Ph MeO-CH,-CO

2-16 3,4-diF-Ph Mor-CH,-CO

2-17 3,4-diF-Ph Mor- (CH;) ,—CO

2-18 3,4-diF-Ph Mor- (CH;)3—CO

2-19 3,4-diF-Ph Pip-CH,-CO

2-20 3,4-diF-Ph Pip-(CH;),-CO

2-21 3,4-diF-Ph Pip-(CH;);-CO

2-22 3,4-diF-Ph Pipr-CH,-CO

2-23 3,4-diF-Ph Pipr-(CH;),-CO

2-24 3,4-diF-Ph Pipr-(CH;)3-CO

2-25 3,4-diF-Ph Et0O-CO

2-26 3,4-diF-Ph MeO- (CH;) ,—0-CO

2-27 3,4-diF-Ph F-(CH;),-0-CO

2-28 3,4-diF-Ph Propargyl-0-CO
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1-633 3,4-diF-Ph 3- (HO-N (Me) -CO- (CH2) 3) -Pip-CO-CH2 1-634
3,4-diF-Ph 3- (HO-N (Me) -CO- (CH2) 4) -Pip-CO-CH2 1-635 3,4-diF-Ph
3-(MeO-N(Me)-CO)-Pip-CO-CH2 40 1-636 3,4-diF-Ph 3- (MeO-N
(Me)-CO-CH2)-Pip-CO-CHz 1-637 3,4-diF-Ph 3- (MeO-N (Me) -CO-
(CH2) 2) -Pip-CO-CH2 1-638 3,4-diF-Ph 3- (MeO-N (Me) -CO- (CH2) 3)

2-54p-CO-G

He (-89 $4-d

EEOL2o(MaOshy (Me) -CO- (CH2) )

-Pip- €Oo-C

228iCl-Ph

ALIs 1 pa 2
LA J.U‘-rUO‘-i-u

{HOSEHZ)-F

L1 1 A41 2
I_ I'II O I_I !\JI_lL L) rI}JI \4U o 17951 O,

>5ﬁ%6oc 1264574 A diCl-Ph

2-3{HO-(CH

2)3)-RYrF-CO-C

H2 A-643 3;HdidIEPRO

2 3HO-(CH

AFyri-R-C

Fand | Iﬁ 1

H2. 164433, 4-GiCI-Ph 3- (HO-CO-CH2)

LI L]

Dy OO0
" yrr=Co U=\

21646 3, 4

7] I VAR U‘-{-\J O "i"

dict-sh 8- {Ho-

2\ faYa o]
I\/I I'II O' I_IU bU Z) 'I'yll U= £

cB- {‘éﬁ?ﬁ\zs%l B! r-é%ﬂé}ﬂz 1-647 3

O

2-8-diCl-Ph

33(MOICHDPi

DECO-CH2 )1-648-8H4-dIiCI-Ph

> 3rEHO-(CH

oA TaWial

2)2)-FRrCE1CH

’)\’)\ Din

2553, AP

1 AN 2 A el

o %rlu <

23 HO-(CH

23/)0 Ll ¥ ‘b\J k/

Dh
1-0JU O, &-UlCI=T 11

|5 L&Y 2R CLPh 3-(HO-CH2-0)

2~Pip-CO-CH2

iCE-PII3YHOS{CH2) 2-0) -Pip-CO-CH2 1-653

>3, A-diCI-P

AN VaWalls)

4): IﬂbFCE)hCI-
4-652-Bp4-
N3 AHEr (6H2)

%9}-%5@-@9-@52 1-654 3, 4-diCI-Ph 3-

1129 1 A Ol Dl Q2 (11 (M1 19)

(O-Chz=C

2220-CH2)-

PipCOEHS 1.

’)
CrtZ2 170JJ O Ulbl FITro~(riu=(cviiz)

Bh%ed Ak F¢f?3 (HO-N(Me)-CO)-Pip-CO-CH2

2-146857 3, 4

diCHRH B-(MO-)

| (Me)MECECHR) -Pip-CO-CH2 1-658 3,

> 2 diCI-Ph ]
2_

o

HO-ANMe):C

L12\2)\

-(CH2)2RipGO-CH2 1659 3, 4-diCI-Ph

LD

(>
€O-(CH2)3)

EOHEHD)4).

~ 1 Al PDh
I'I 'L/U 7 [ V. UUUO "|' ulbl I_II

FfubPébﬂifﬁ% 15861 3,4-diCl-Ph

2-3-EMeO-N(Me GO FPip-CO+GH2- 66X 3; @-diCl-Ph 3- (MeO-N (Me)
2-50-CHZ) -BInC Qe T-60dc3 ArdicirhhdoMeiN (Me) -CO- (CH2)
2) -Pip-CO-CH2 1-664 3, 4-diCI-Ph 3- (MeO-N (Me) -CO- (CH2) 3)

ip-CO- Cl-ﬁ 4-diF-Ph Aze-CH,-CO

2—-46 3,4-diF-Ph Pyrr—-CH,-CO

2-47 3,4-diF-Ph Pip-CH,-CO

2-48 3,4-diF-Ph 4— (H,NCO) -Pip—-CH,-CO

2-49 3,4-diF-Ph 4—- (HO-CH,) -Pip—-CH,-CO

2-50 3,4-diF-Ph 4— (HO-CH,-CH;) -Pip—-CH,-CO

2-51 3,4-diF-Ph HO-CO-CH,

2-52 3,4-diF-Ph MeO-CO-CH,

2-53 3,4-diF-Ph EtO-CO-CH,

2-54 3,4-diF-Ph H,N-CO-CH,

2-55 3,4-diF-Ph (Me) ,N-CO-CH,

2-56 3,4-diF-Ph (Et),N-CO-CH,

2-57 3,4-diF-Ph (HO-CH,-CH;) ,N-CO-CH;

2-58 3,4-diF-Ph HO-CH,-CH,-NH-CO-CH,

2-59 3,4-diF-Ph HO-CH,-CH,-N (Me) -CO-CH,

2-60 3,4-diF-Ph Mor-CO-CH,

2-61 3,4-diF-Ph Pip-CO-CH,

2-62 3,4-diF-Ph Pipr-CO-CH,

2-63 3,4-diF-Ph HO- (CH;)

2-64 3,4-diF-Ph N-(CH;) 2
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1-665 3, 4-diCI-Ph 3- (MeO-N (Me) -CO- (CH2) 4) -Pip-CO-CH2 1-666
3,4-diCI-Ph 3-(HO-(CH2)2)-Pipr-CO-CH2 41 RZ ~ N N CF3 (1-2) -kg R3 O
"J CF3 [Compound List 2] Compound R2 R3 No. 2-1 3,4-diF-Ph
Me-CO-O-CH2-CO 2-2 3,4-diF-Ph Me-CO 2-3 3,4-diF-Ph Et-CO 2-4
3,4-diF-Ph Pr-CO 2-5 3,4-diF-Ph iPr-CO 2-6 3,4-diF-Ph Bu-CO 2-7

2 3 4-dF-PRIBL.CO 28,3 4- G PR PR-EY, 2-9 3,4-GIF-Ph iPn-CO 2-10
'-+un— rlll.Du \II_IL \JU L'J.J.O"PUII_ rllbrl \/U L J.LO'-I-UII_ r||

cééu CO 2135 4iEBh 0 2 f 423 4-diE-Ph cHX-CO 2-15

2-3,4-diF-Ph| Me©-<CH2:RO |2¢16-3;4-diFPhNMOFCH2-CO 2-17 3,4-diF-Ph

> Mor-(CH2)2:C0 2183, 4-0iFPRMek (CHR)Z-60, 2-19 3,4-iF-Ph
Pip-EH2-602-20 3;4-diFPh Pip (EH2) 2-CO—2- 513 34-diF-Ph

2 Bip-(CH2)3-CH 3155y |&OPH¥P|D(%H€I-W% 533)3 4-diF-Ph Pipr-

2—(QIHZ) 2-C(B, 4-diF-Ph Mor- (CH,),

2-T71 3,4-diF-Ph Pip-(CH,),

2-72 3,4-diF-Ph |Pipr-(CH,),

2-73 3,4-diF-Ph H,N-CO-NH-CO

2-74 3,4-diF-Ph (Me) ,N-CO-NH-CO

2-75 3,4-diF-Ph (Et) ,N-CO-NH-CO

2-76 3,4-diF-Ph (HO-CH,—-CH;) ,N-CO-NH-CO

2-77 3,4-diF-Ph HO-CH,-CH,-NH-CO-NH-CO

2-78 3,4-diF-Ph HO-CH,-CH,—N (Me) —-CO-NH-CO

2-79 3,4-diF-Ph Mor—-CO-NH-CO

2-80 3,4-diF-Ph Pip-CO-NH-CO

2-81 3,4-diF-Ph Pipr-CO-NH-CO

2-82 3,4-diF-Ph H,N-SO,-NH-CO

2-83 3,4-diF-Ph (Me) ,N-SO,-NH-CO

2-84 3,4-diF-Ph (Et) ,N-SO,-NH-CO

2-85 3,4-diF-Ph (HO-CH,-CH,) ,N-SO,—-NH-CO

2-86 3,4-diF-Ph HO-CH,-CH,-NH-SO,-NH-CO

2-87 3,4-diF-Ph HO-CH,-CH,—-N (Me) -SO,-NH-CO

2—-88 3,4-diF-Ph Mor—-S0O,-NH-CO

2—-89 3,4-diF-Ph Pip-S0O,-NH-CO

2-90 3,4-diF-Ph Pipr-S0O,-NH-CO

2-91 3,4-diF-Ph Mor—-CH,-CO-NH-CO

2-92 3,4-diF-Ph Pip-CH,-CO-NH-CO

2-93 3,4-diF-Ph Pipr-CH,-CO-NH-CO

2-94 3,4-diF-Ph H,N-CO

2-95 3,4-diF-Ph MeO- (CH,) ,—0O—-CH,

2-96 3,4-diF-Ph MeO-CH,

2-97 3,4-diCl-Ph | Me-CO-0-CH,-CO

2-98 3,4-diCl-Ph | Me-CO

2-99 3,4-diCl-Ph | Et-CO

2-100 3,4-diCl-Ph | Pr-CO
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2-24 3,4-diF-Ph Pipr- (CH2) 3-CO 2-25 3,4-diF-Ph EtO-CO 2-26
3,4-diF-Ph MeO- (CH2) 2-O-CO 2-27 3,4-diF-Ph F- (CH2) 2-O-CO 2-28
3,4-diF-Ph Propargyl-O-CO 42 2-29 3,4-diF-Ph EtO-CO-CH2-NH-CO
2-30 3,4-diF-Ph EtO-CO- (CH2) 2-NH-CO 2-31 3,4-diF-Ph EtO-CO-
(CH2) -NH-CO 2-32 3,4-diF-Ph Et-NH-CO 2-33 3,4-diF-Ph HO- (CH2)

%NﬂMe)

Cﬁ%g@cg -34.3, {hdlchPoh EtO- (CH2) 2-NH-CH2-CO 2-35

[l alllslWaY

N LD

O"l' UII_ r||

24 424iE-ph

N
IVIC INTT1=C L™ \/\J L OU O "|' UII_ I'II I:L'I\II_I'\II_IL L/U L Ol

Pr-AH-CH5E

51383 4-diE-Ph iPr-NH-CH2-CO 2-39

2-3,4diF-Ph

(M&)2NCH2EC

0L EB:40C3,4-diF-Ph (Et)2N-CH2-CO 2-41

2-38dIF-Ph

Erieherst

19\ 29N

) 22:42,3,4-GiF-Ph (iPr)2N-CH2-CO 2-43

el s] LD LD

AA A
5 o,%-U|r-r||

2N-CH2-C

ol
éVIC\J k/I_IL} LI\I

2% S Uik

roriz= \/U L ’-|"+ O ‘+ LIII_ I'II \IVICU oriz=vriz)

Rz&6SCH2-CO 2-46 3,4-diF-Ph Pyrr-CH2-CO

2-2-49 3,4-d

B-Ph-Rig-CH2-COR-4813,41iF-Ph 4- (H2NCO) -Pip-CH2-CO

> 249340

AR VaWalNs)

%—PJ;] él@-lIOPQH%)PIPIQOCHZ -CO 2-50 3,4-diF-Ph 4-

Din_ LD

2 L1 Q2 A Hulll 12Ul HlaWaYaWal N Ls B I =is)

[URAT S 1 LT =7

./U LJLO‘-!-UII_ riIrrro-CoOU=Cic £27/04

Pin-CLiD-
23 4E4iE-ph %%35 F> | 2B % 4.diF-Ph EtO-CO-CH2 2-54 3,4-diF-Ph
2-H2N-CO-CH2 4265 3, 44diF <P (Me) 2N-CO-CH2
2-110 3,4-diCl-Ph | cHx-CO

2-111 3,4-diCl-Ph | MeO-CH,-CO

2-112 3,4-diCl-Ph | Mor-CH,-CO

2-113 3,4-diCl-Ph | Mor- (CH,),—-CO

2-114 3,4-diCl-Ph | Mor- (CH,);-CO

2-115 3,4-diCl-Ph | Pip-CH,-CO

2-116 3,4-diCl-Ph | Pip-(CH,),-CO

2-117 3,4-diCl-Ph | Pip-(CH,)3-CO

2-118 3,4-diCl1-Ph | Pipr—-CH,-CO

2-119 3,4-diCl-Ph | Pipr-(CH,),-CO

2-120 3,4-diCl-Ph | Pipr-(CH,)3-CO

2-121 3,4-diCl-Ph | EtO-CO

2-122 3,4-diCl-Ph | MeO-(CH;),-0-CO

2-123 3,4-diCl-Ph | F-(CH,),-0-CO

2-124 3,4-diCl-Ph | Propargyl-0-CO

2-125 3,4-diCl-Ph | EtO-CO-CH,-NH-CO
2-126 3,4-diCl-Ph | EtO-CO- (CH;) ,—NH-CO
2-127 3,4-diCl-Ph | E£tO-CO- (CH;)3—-NH-CO
2-128 3,4-diCl-Ph | Et-NH-CO

2-129 3,4-diCl-Ph | HO-(CH;),-N (Me)-CH,-CO
2-130 3,4-diCl-Ph | EtO-(CH;) ,—NH-CH,-CO
2-131 3,4-diCl-Ph | Me—-NH-CH,-CO

2-132 3,4-diCl-Ph | Et-NH-CH,-CO

2-133 3,4-diCl-Ph | Pr—NH-CH,-CO

2-134 3,4-diCl-Ph | iPr—-NH-CH,-CO

2-135 3,4-diC1l-Ph (Me) ,N-CH,—-CO

2-136 3,4-diCl-Ph (Et) ,N-CH,-CO
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2-56 3,4-diF-Ph (Et) 2N-CO-CH2 2-57 3,4-diF-Ph (HO-CH2-CH2)
2N-CO-CH2 2-58 3,4-diF-Ph HO-CH2-CH2-NH-CO-CH2 2-59 3,4-diF-Ph
HO-CH2-CH2-N (Me) -CO-CH2 2-60 3,4-diF-Ph Mor-CO-CH2 2-61
3,4-diF-Ph Pip-CO-CH2 2-62 3,4-diF-Ph Pipr-CO-CH2 2-63 3,4-diF-Ph
HO-(CH2)2 2-64 3,4-diF-Ph H2N- (CH2)2 43 2-65 3,4-diF-Ph

> (Me)2N-(CH2)2 2:66 3,4-d1TP) (EN2N-(GH2)2 2-67 3.4-dIF-Ph
“ HO-CH2- 3H2‘ 2N= \,n'2 2-2-68-34-diF-Ph HO-CH2-CH2-NH- ( 12 ) 2

22%%34(1 lf{.ﬂﬁ ﬁﬁ‘ PEEER) ﬂ%)ie?Hzfcﬁi?z\z 2-70 3.4-diF-Ph

2 M8 f-(CH2) B2 71 37A-dlife- Ph Pip-(CiH2) 2 -2:823)4-diF-Ph Pipr-(CH2)2
2248 3.4-dIFsPR HZN GO-NILCO 2r74-3.4-diF-Bh (Me) 2N-CO-NH-CO
f) 7J O 4 =U l_ I'II \E‘- L:\\:'\/\J P\:H'\/U L= IU O ‘-|' UII_ I-II \ﬂu \/I_|2 CHZ)

2 z‘H\‘Pco NH-CG~ 9377 3P4 diE F5h HB-EH2-CH2-NH-CO-NH-CO 2-78

2-3,42diF-Ph HO+GHZ-CH2-NEMe-CO-NH-CO 2-79 3,4-diF-Ph

Z_M_@g-CO NHCO 2:80 34- dlgllgthgﬂp -CO-NH-CO 2-81 3,4-diF-Ph

- _CO-—2-82 3. 4-diF-Ph H2N-SO2-NH-CO—2-83-3;4-diF-Ph-{Me)

25 02-NH.C0 %284 3iu-dir- BRYE) 2REBTHINECCO 2-85 3,4-diF-Ph

2{HO-CH2-CH2)-2NcSO2NH-CB 0286 13; 2:idiFRh-CO

> HQ;CH2-GH2:NH:802-NH-LQ,2-87 3.4-diF-Ph HQrCHZ-CH2-N
(Me)-SO2-NH-CO

2 a7 3 423iCc1-Ph | HO-CO-CH,

2-148 3,4-diCl-Ph | MeO-CO-CH,

2-149 3,4-diCl-Ph | E£tO-CO-CH,

2-150 3,4-diCl-Ph | H,N-CO-CH,

2-151 3,4-diCl-Ph (Me) ,N-CO-CH,

2-152 3,4-diCl-Ph (Et) ,N-CO-CH,

2-153 3,4-diCl-Ph (HO-CH,—-CH;,) ,N-CO—-CH;

2-154 3,4-diCl-Ph | HO-CH,-CH,-NH-CO-CH,

2-155 3,4-diCl-Ph | HO-CH,-CH,-N (Me)-CO-CH,

2-156 3,4-diCl-Ph | Mor-CO-CH,

2-157 3,4-diCl-Ph | Pip—-CO-CH,

2-158 3,4-diCl-Ph | Pipr-CO-CH,

2-159 3,4-diCl-Ph | HO-(CH;),

2-160 3,4-diCl-Ph N—-(CH,)»

2-161 3,4-diCl-Ph (Me) ,N- (CH;) ,

2-162 3,4-diCl-Ph (Et),N-(CH;y),

2-163 3,4-diCl-Ph (HO-CH,—CH;) ,N— (CH,) »

2-164 3,4-diCl-Ph | HO-CH,-CH,—NH- (CH,) ,

2-165 3,4-diCl-Ph | HO-CH,-CH,-N(Me) - (CH,) »

2-166 3,4-diCl-Ph | Mor- (CH,),

2-167 3,4-diCl-Ph | Pip—-(CH;y),

2-168 3,4-diCl-Ph | Pipr—-(CH;),

2-169 3,4-diCl-Ph | H,N-CO-NH-CO

2-170 3,4-diCl-Ph (Me) ,N-CO-NH-CO

2-171 3,4-diC1l-Ph (Et) ,N-CO-NH-CO

2-172 3,4-diCl-Ph (HO-CH,—CH;) ,N-CO-NH-CO
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2-88 3,4-diF-Ph Mor-SO2-NH-CO 2-89 3,4-diF-Ph Pip-S02-NH-CO 2-90
3,4-diF-Ph Pipr-S02-NH-CO 2-91 3,4-diF-Ph Mor-CH2-CO-NH-CO 2-92
3,4-diF-Ph Pip-CH2-CO-NH-CO 2-93 3,4-diF-Ph Pipr-CH2-CO-NH-CO
2-94 3,4-diF-Ph H2N-CO 2-95 3,4-diF-Ph MeO- (CH2) 2-O-CH2 2-96
3,4-diF-Ph MeO-CH2 2-97 3, 4-diCI-Ph Me-CO-0O-CH2-CO 2-98

2-3,4ICI-Ph Mg-GO2-99 3[4 diChPheEI-GE) 25100 %4-diCI-Ph Pr-CO 44
2-101 3,4-tiCI-PhiPr-CO 2-102 3,4-diCI-Ph O 2-103 3,4-diCI-Ph
21Bl4CO 2103 AICEPh PRS2 408 4 HicRPHIPTOCO. 2-106

2-3,45diCI-Ph 3BU-GH2LC: 2307 8@%-HiCkPh cPr-CO 2-108 3,4-diCl-Ph

2 CBECO 2-109 34diCHPh £Bp-60.,2r140 3,4-diCI-Ph cHx-CO 2-1113,
4-diCl-Ph-MeO-CH2-CO—2-112-3, 4-diCI-Ph-Mor-CH2-CO—2-113

23 Adic)-Ph MEFFEERYBICO” 21 143 MEie9-Ph Mor-(CH2)3-CO 2-115 3

2-4-@iCI-Ph Pip-CH200PR-1 1613 dodiGEPACPIp-(CH2)2-CO 2-117

2 3,4AICI-Ph Pip- (CER) G0 21118.354-01GI-2R Pipr-CH2-CO 2-119
D ST P AR

2780 |'3,8-A1C12Bh | (Et),N-SO,—NH-CO

2-181 3,4-diCl-Ph | (HO-CH,-CH,) ;N-SO,—-NH-CO

2-182 3,4-diCl-Ph | HO-CH,-CH,-NH-S0,—-NH-CO

2-183 3,4-diCl-Ph | HO-CH,-CH,-N (Me) -S0O,—-NH-CO

2-184 3,4-diCl-Ph | Mor-S0O,-NH-CO

2-185 3,4-diCl-Ph | Pip-S0O,-NH-CO

2-186 3,4-diCl-Ph | Pipr-S0O,-NH-CO

2-187 3,4-diCl-Ph | Mor-CH,—-CO-NH-CO

2-188 3,4-diCl-Ph | Pip-CH,-CO-NH-CO

2-189 3,4-diCl-Ph | Pipr-CH,-CO-NH-CO

2-190 3,4-diCl-Ph | H,N-CO

2-191 3,4-diCl-Ph | MeO-(CH;),-0-CH,

2-192 3,4-diCl-Ph | MeO-CH,

2-193 3,4-diF-Ph MeO-NH-CO-CH,

2-194 3,4-diF-Ph EtO-NH-CO-CH,

2-195 3,4-diF-Ph PrO-NH-CO-CH,

2-196 3,4-diF-Ph | BUO-NH-CO-CH,

2-197 3,4-diF-Ph | PnO-NH-CO-CH,

2-198 3,4-diF-Ph | HxO-NH-CO-CH,

2-199 3,4-diF-Ph | HO- (CH,);—NH-CO-CH,

2-200 3,4-diF-Ph HO- (CH,) ,2—~NH-CO-CH,

2-201 3,4-diF-Ph HO- (CH,) s—NH-CO-CH,

2-202 3,4-diF-Ph HO-(CH;) ,—O0—-(CH;,) ,—NH-CO-CH,

2-203 3,4-diF-Ph Me—-CH (OH) - (CH,) 3—NH-CO-CH,

2-204 3,4-diF-Ph HO- (CH;) ¢—NH-CO-CH,

2-205 3,4-diF-Ph HO-C (Me) (Me) - (CH,) 3—NH-CO-CH,

2-206 3,4-diF-Ph HO- (CH;)3—N (Me) -CO-CH,

2-207 3,4-diF-Ph HO- (CH;) 4—N (Me) -CO-CH,

2-208 3,4-diF-Ph HO- (CH;) s—N (Me ) —CO-CH,
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2-120 3,4-diCI-Ph Pipr-(CH2)3-CO 2-121 3,4-diCI-Ph EtO-CO 2-122 3,
4-diCl-Ph MeO- (CH2) 2-O-CO 2-123 3, 4-diCI-Ph F- (CH2) 2-O-CO
2-124 3,4-diCl-Ph Propargyl-O-CO 2-125 3, 4-diCl-Ph
EtO-CO-CH2-NH-CO 2-126 3, 4-diCI-Ph EtO-CO- (CH2) 2-NH-CO 2-127
3, 4-diCI-Ph EtO-CO- (CH2) 3-NH-CO 2-128 3,4-diCl-Ph Et-NH-CO 2-129

2-3 A diCl- F’thQ d(ngg)lz NMM%)H (=GO, =180k fi- @!&'c%h EtO-

If"HZ\ 2 I\I I'CHZ \/U L J. ‘-|' UI\JI rll IVIC I\Il_i'\/ L \/U L J.OL O,
2 42%1?C| ph EENHEEDEEO é{%écéblwaiﬁﬁ% PENHICH2-cO 2-134 3
2-HiCI-Ph P NHICH2ECO| 26135 8, 4-diCIRH.(Me)2MCHZ GO, 2-136
2 32%20“0' Ph ﬁE&)%N-LC'ﬂ% COAR 2rkd( ﬁqésm%E’h LRQ%%';%B &0 2-138

‘+ UI\/I I'I I)LI\I k/l_IL \/U L J.OU O ’-|' ul\;l 1 IVIC\J k/l_lL LI\I CH2 CO

% 5 120 3.4- fﬁ PHRIES-CHE Cldy bnth) 06S #1421 3.4-diCl-Ph
2-R2e-CH2-CO) 2-14% 3p4-diCEPh(PYr-CHN2ECO-2148,3,4-diCl-Ph
2 PipsCH2-GQ 27144:3.4:diC 'ﬁ%h (JCP(HZNQ@MP&R;%Z -CO 2-145

3 4-diCl-Ph 4- (HO CHZ) -Pip-CH2-CO—2-146 3 4- ciC-Ph4-
2 THGS-CH2-CHZ) - Pih-CA2- P’% 2997 3 A EB)-PPHACO-CH2 2-148
2-247iCl-Ph MeOICO-BH2| 25149 8, 4-diQERh -EIO-CO-CH2 2-150
2-34diCI-Ph H2N-CO-CH2 | 2:151-3,4-diCI-Rhy (Me), 2N-CQ-CHZ,
2-219 3,4-diF-Ph HO-C (Me) (Me) - (CH,)3—-N(Et)-CO-CH,
2-220 3,4-diF-Ph HO- (CH;) ,—N (Pr) -CO-CH,
2-221 3,4-diF-Ph | HO- (CH,)s-N (Pr)-CO-CH,
2-222 3,4-diF-Ph | HO- (CH,) ,~N (Pr)-CO-CH,
2-223 3,4-diF-Ph HO- (CH;) s—N (Pr) -CO-CH,
2-224 3,4-diF-Ph | HO- (CH,)¢-N (Pr)-CO-CH,
2-225 3,4-diF-Ph HO- (CH;) ,—0O—-(CH,) ,—N (Pr) —-CO—-CH,
2-226 3,4-diF-Ph HO-C (Me) (Me) - (CH,)3—N(Pr)-CO-CH,
2-2277 3,4-diF-Ph HO- (CH;) ,—N (Bu) -CO-CH,
2-228 3, 4-diF-Ph HO (cHz) 3—N (BU) —CO—CH2
2—-229 3, 4-diF-Ph HO (cHz) 4—N (BU) —CO—CH2
2-230 3, 4-diF-Ph HO- (cHz) s—N (BU) —CO—CH2
2-231 3,4-diF-Ph HO- (CH;) s—N (Bu) -CO-CH,
2-232 3,4-diF-Ph HO- (CH;) ,—0O—-(CH,) ,—N (Bu) —-CO—-CH,
2-233 3,4-diF-Ph HO-C (Me) (Me) - (CH,)3—N(Bu)-CO-CH,
2-234 3,4-diF-Ph HO- (CH;) ,—N (cPr)-CO-CH,
2-235 3,4-diF-Ph HO- (CH;) 3—N(cPr)-CO-CH,
2-236 3,4-diF-Ph HO- (CH;) 4—N (cPr)-CO-CH,
2-2377 3,4-diF-Ph HO- (CH;) s—N (cPr)-CO-CH,
2—-238 3, 4-diF-Ph HO- (cHz) s—N ( CPr) —CO—CH2
2-239 3, 4-diF-Ph HO- (cHz) -0—- (CHz) 2—N (CPr) —CO—CH2
2-240 3,4-diF-Ph HO- (CH;) ,—N (HO) -CO-CH,
2-241 3,4-diF-Ph HO- (CH;)3—N (HO) -CO-CH,
2-242 3,4-diF-Ph HO- (CH;,) 4—N (HO) -CO-CH,
2-243 3,4-diF-Ph HO- (CH;) s—N (HO) -CO-CH,
2-244 3,4-diF-Ph HO- (CH;) ¢—N (HO) —CO—-CH,
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2-152 3,4-diCI-Ph (Et) 2N-CO-CH2 2-153 3,4-diCl-Ph (HO-CH2-CH2)
2N-CO-CH2 2-154 3,4-diCl-Ph HO-CH2-CH2-NH-CO-CH2 2-155
3,4-diCl-Ph HO-CH2-CH2-N (Me) -CO-CH2 2-156 3,4-diCI-Ph
Mor-CO-CH2 2-157 3,4-diCl-Ph Pip-CO-CH2 2-158 3,4-diCl-Ph
Pipr-CO-CH2 2-159 3,4-diCl-Ph HO-(CH2)2 2-160 3,4-diCI-Ph

2@%N(CH2

(CL1D

3,4-10% 3401

CEbI(ME) 4 (CHi) 2 4r1he) 3 doditPh (EN)

N
2N=—(CH?2

2% 45iCl-P}

1A~
LLJ.UOO‘-{-UI\.

) HA-CE-Ehp

NI (1) 8/ 9.1 6a eGPy 0o

2-HOCH2-C

H2N{Me)en(CH

HRY 2 (24166 8 MeliCl-Ph-Mor-(CH2)2 2-167

P 32{}8d|C| Pl

N PiR= (ke 2

1 Iﬂl\l N

168 34 JICkRORIP{CH2)2 2-169

‘+ UI\/I I'I

Zﬁ 913.4-

H2N=-CO-NH-G

i PRYET ON-

U L J.IU O ‘-|- UI\/I I'II LI\I \/U I\Iﬂ‘\/\.}

CONIGHED 211459 A éﬁ%ﬂ’%h (HO-CH2-CH?2)

2-2NLCO-NH

-C€0-4652-273

3 4ediCIERPh HOMe ¢, ~CHENH- CO-NH- CO

2 2%d{4 3,4

MNMaAar- OO

GCLEN FHO,EH

2:GH2-N (&) 1€ ONELCG; 2-175 3 4-diCT-Ph

N1 CO Q‘I_I_I’)Ahlf‘l

IVIOT=C U= I\I

DK
Ulbl I'II I'I '\/U NTT=COU 27177 oO,F4~UiCIi ril

T NHCOSE7E 2, Wi 8k HAR) SO kA0 221 76% Aigiclph
2{1%@) 2N-SOR-NH-COPR-1863; AdiCI4Ph (E{L2N-SORNG-CO 2181 3,

> 49CTPh (ROCHE-CHR) ASOENIECQ 2I8gagdcien
2-355 NG 4-diF-Ph | MeO-(CH,)-N(Me)-CO-CH, ~ .~ = el
2—-256 3,4-diF-Ph MeO- (CH,) 4,—N (Me) -CO-CH,

2-257 3,4-diF-Ph MeO- (CH,) s—N (Me) -CO-CH,

2-258 3,4-diF-Ph MeO- (CH,) —N (Me) —-CO-CH;

2-259 3,4-diF-Ph MeO- (CH,) ,—O—- (CH;) ,—N (Me ) —CO-CH,

2—-260 3,4-diF-Ph MeO-C (Me) (Me) - (CH,)3—N (Me) -CO-CH;
2-261 3,4-diF-Ph | NC-CH,-NH-CO-CH,

2-262 3,4-diF-Ph NC- (CH,) ,—NH-CO-CH,

2-263 3,4-diF-Ph NC- (CH,) 3s—NH-CO-CH,

2-264 3,4-diF-Ph NC- (CH,) ,—NH-CO-CH,

2-265 3,4-diF-Ph NC- (CH,) s—NH-CO-CH,

2-266 3,4-diF-Ph NC- (CH,) (—NH-CO-CH,

2-267 3,4-diF-Ph NC-(CH,) ,—0—-(CH,) ,—NH-CO-CH,

2-268 3,4-diF-Ph NC-CH, (Me) -CO-CH,

2-269 3,4-diF-Ph NC- (CHy) ,—N (Me) —-CO-CH,

2-270 3,4-diF-Ph NC- (CH,) 3—N (Me) -CO-CH,

2-271 3,4-diF-Ph | NC-(CH,),~N(Me)-CO-CH,

2-272 3,4-diF-Ph NC- (CHy) s—N (Me) —CO-CH,

2-273 3,4-diF-Ph NC- (CHy) 4—N (Me) —-CO-CH,

2-274 3,4-diF-Ph NC-(CH,) ,—0—-(CH,) ,—N (Me ) —-CO-CH,

2-275 3,4-diF-Ph HO-CO-CH,-NH-CO-CH,

2-276 3,4-diF-Ph HO-CO- (CH,) ,—NH-CO-CH,

2=277 3,4-diF-Ph HO-CO- (CH,) 3—NH-CO-CH,

2-278 3,4-diF-Ph HO-CO- (CH,) 4—NH-CO-CH,

2-279 3,4-diF-Ph HO-CO- (CH,) s—NH-CO-CH,

2-280 3,4-diF-Ph HO-CO- (CH;,) (—NH-CO-CH,
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2-184 3, 4-diCIl-Ph Mor-SO2-NH-CO 2-185 3, 4-diCI-Ph Pip-302-NH-CO
2-186 3, 4-diCIl-Ph Pipr-302-NH-CO 2-187 3, 4-diCl-Ph
Mor-CH2-CO-NH-CO 2-188 3, 4-diCl-Ph Pip-CH2-CO-NH-CO 2-189 3,
4-diCI-Ph Pipr-CH2-CO-NH-CO 2-190 3, 4-diCI-Ph H2N-CO 2-191 3,
4-diCl-Ph MeO- (CH2) 2-O-CH2 2-192 3,4-diCI-Ph MeO-CH2 2-193

2-5410IP-Ph MeQ-NB-GH-CHe,2d9cd4-dIb=RB EIO-N-¢ b2 2-195
"f UII— rll rlu :\\lll_i'CO CI L J.UU \) "f UII— rll Duu :\\ll_i'\;u CHZ 2 J.Ul

2 37§2d||: P BnO-NH-CO-CHE %768 3 Al PH-FxO!NH-CO-CH2 2-199

2-3,8diF-Ph HOAACH23: NH{OOCHX 2-200 3/4-diE<PItHO-

2 (CH2VANH-CQ-CHZ 2:201,3, 4 Fh HOr (GH2) &NF-CO-CHZ 2-202

"|‘ UII— riprro= bljlz\ 2 UF €cH2) :\\:H'\/\J 'l £72V9O O,57 UII— |-||

Ve (b (CHt2) SN0 C13 5203 LA PH O

2-(TH2)6-NHTO-CH2 21205 Bo4-eliF-Rh HOIC IME) (V&) (CH2)

2-HNH-CO-LH2, 22068, 4-UilERHO-{GHR) @l (Me)c(0-CH2 2-207
3 A4-diFPh HO- (CHZ\A N Me‘ -CO-CH2 2-208 3 4-diF-PhHO- ICHZ\

2N (o) 0GR 4972-208 3 G- M- CH (OF) (BN 2 ()

2~D0-CH, P210-8i4°diff-PH HO-(OH2Y 61N (MR} TO-CHz 2-211

2-58IP-PIHO; (GH212-01 (620 ¢-NdMe)-4-Eblz2-212 3,4-diF-Ph
HO-C (MG ’Me) = ICH2)3- ' ’Me‘ €O-CHz2-213 3 4-diF-Ph HO- (CHZ)

22 R (E)-COMCHE 2714 3, BB HOM (G SN (E)-CO-CHz 2-215

2-3,82diF-Ph BOHCH2RON (E§COCHZ, ) .~NH-CO-CH,

2-293 3,4-diF-Ph MeO-CO- (CH;) s—NH-CO-CH,

2-294 3,4-diF-Ph MeO-CO- (CH;) ¢—NH-CO-CH,

2-295 3,4-diF-Ph MeO-CO- (CH;) ,—0O- (CH;) ,—~NH-CO-CH,

2-296 3,4-diF-Ph MeO-CO-CH,-N (Me) -CO-CH,

2-297 3,4-diF-Ph MeO-CO- (CH;) ,—N (Me) -CO-CH,

2—-298 3, 4-diF-Ph MeO-CO (cHz) 3—N (Me) —CO—CH2

2—-299 3, 4-diF-Ph MeO-CO (cHz) 4—N (Me) —CO—CH2

2-300 3, 4-diF-Ph MeO-CO (cHz) s—N (Me) —CO—CH2

2-301 3,4-diF-Ph MeO-CO- (CH;) 4—N (Me) -CO-CH,

2-302 3, 4-diF-Ph MeO-CO (cHz) 2 -0—- (CHz) -N (Me) —CO—CH2

2-303 3,4-diF-Ph 2N-CO-CH,-NH-CO-CH,

2-304 3,4-diF-Ph H,N-CO- (CH;) ,—~NH-CO-CH,

2_305 3, 4_le_Ph 2N CO ( 2)3 NH_CO CH2

2_306 3, 4_le_Ph 2N CO ( 2) 4 NH_CO CH2

2-307 3,4-diF-Ph H,N-CO- (CH;) s—NH-CO-CH,

2_308 3, 4_le_Ph 2N CO ( 2) 6 NH_CO CH2

2_309 3, 4_le_Ph H2N CO (CH2) 2_0_ (CHz) 2_NH CO_CH2

2-310 3, 4-diF-Ph >N CcO CH2 N(Me)—CO—CH2

2-311 3, 4-diF-Ph HzN—CO— (cHz) >—N (Me) —CO—CH2

2-312 3, 4-diF-Ph HzN—CO— (cHz) 3—N (Me) —CO—CH2

2-313 3, 4-diF-Ph HzN—CO— (cHz) 4—N (Me) —CO—CH2

2-314 3, 4-diF-Ph HzN—CO— (cHz) s—N (Me) —CO—CH2

2-315 3, 4-diF-Ph HzN—CO— (cHz) s—N (Me) —CO—CH2

2-316 3,4-diF-Ph H,N-CO- (CH;) ,—0O- (CH;,) ,—N (Me) -CO-CH,
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2-216 3,4-diF-Ph HO- (CH2) 5-N (Et)-CO-CHz 2-217 3,4-diF-Ph HO-
(CH2) 6-N (Et)-CO-CHz 2-218 3,4-diF-Ph HO- (CH2) 2-0- (CH2) 2-N
(Et)-CO-CHz 2-219 3,4-diF-Ph HO-C (Me) (Me) - (CH2) 3-N (Et)
-CO-CH2 2-220 3,4-diF-Ph HO- (CH2) 2-N (Pr) -CO-CH2 2-221
3,4-diF-Ph HO- (CH2) 3-N (Pr) -CO-CH2 2-222 3,4-diF-Ph HO- (CH2)

2 BN P QO -GEZ, 2:223 3 AT RB HE, (CH2N el (PRy-CO-CH2 2:22
UII_ r|| I_IO' €cH2 I\I rl '\/U \/I_IL L L ‘-|- UII_ I'II I_IG' Ir\l_iz\ 2 U=

2 E40) 2N (brf -CoL D H IR P O (P (Ve = (EH2) 2N

2-(Prp-CO-CH2 42227 B-diRPHN HE) (CH2) &N (BU)MEOCTHRI2-228

> 340F-PHHO; (SH2L3N| B yER1CHZ 2:229 3¢ diFPR,HQ; (CH2)
’-|' I\I \Du} \.JO CH2 L= LOU UII_ I'II I_IU \ J-IN Du '\/U \/l_IL

23531 3 4.Hip-PHHOIEH %I% N () =0 T o) A o

2+(€H2) 2-04 (CH2) ZENKBU)| {COMNIMR) 2:233 B4+ diff-Ple HOC (Me) (Me) -

2 (OH2) 3N (Bu) -GQ-GH2 2234 %)d'Ed:Pd‘ﬁp) (CHRZN (G0 co-cn,
OoUCU Il 14 £720J O a4=uir-ri | AY A -1 CPi’ -pu k/I_IL L LOU

23 44iF-Ph BCE (CHZIAN éﬁ?‘v@ 1507537 HeiFPR Hio- (CH2)

2-5RB(CPr) COACHZE 22238 |34iF {Ph )HO{CH2) 6-N((6Pr) CCOHCH?2

> 2239 3 A0 Ph DT 200 GHR) 2N (6P GOoCHZ 2240
3 A-iF-Ph-HO—(EH2) 2-N{HOY-CO-cH2 2-241 3 4-diF-PhHO—{EH?)

2 BRI (HO) -COACEY 72542/ 30 PR HO° (CHi2) 4-N S0y SR En?

2-2243 3,4-0iF-PHHOHCHRYSNNHE) -CO-CHR) 2-R44<3 4<diFcRh HO-

2 (6H2) 6-N|(HQ) GP-CH2 48.2- %4%4@% Ph O W) dN@)y. (CH)
'=\\ll a IO) 'CO CH, 2 L’-I'U \) ‘-I- UII_ I_II I_I\J \.;
(o)A GO HE 5 57 AR b0 (GFfy 2 1) ~C0-CF:

2{ME0)-CO-GHZ-diF-Ph | Ac—CH,-N (Me) ~CO-CH,

2—-332 3,4-diF-Ph Ac- (CHy) ,—N (Me) -CO-CH,

2-333 3,4-diF-Ph Ac—- (CHy);—-N (Me) -CO-CH,

2-334 3,4-diF-Ph Ac—- (CH,) 4—N (Me) -CO-CH,

2-335 3,4-diF-Ph Ac—- (CH,) 5s—N (Me) -CO-CH,

2—-336 3, 4-diF-Ph Ac— (cHz) s—N (Me) —CO—CH2

2—-337 3, 4-diF-Ph Ac— (cHz) 2_0_ (CHz) »—N (Me) —CO—CH2

2-338 3,4-diF-Ph HO-(CH;) ,—O-N (Me) -CO-CH,

2-339 3,4-diF-Ph HO- (CH;)3—0—-N (Me) -CO-CH,

2-340 3,4-diF-Ph HO- (CH,) ,—O-N (Me) -CO-CH,

2-341 3,4-diF-Ph HO- (CH,) s—O—-N (Me) —-CO-CH,

2-342 3,4-diF-Ph HO- (CH,) (—O—-N (Me) -CO-CH,

2-343 3,4-diF-Ph HO- (CH,) ,—0- (CH;) ,—O-N (Me ) —-CO—-CH,

2-344 3,4-diF-Ph (Me) ,N- (CH;) ,—N (Me ) —-CO-CH,

2-345 3,4-diF-Ph (Me) ,N- (CH;) 3—N (Me) -CO-CH,

2-346 3, 4-diF-Ph (Me) ZN_ (cHz) 4—N (Me) —CO—CH2

2-3477 3,4-diF-Ph (Me) ,N—- (CH,) s—N (Me ) —CO-CH,

2-348 3, 4-diF-Ph (Me)zN—(CH2)6—N(Me)—CO—CH2

2-349 3, 4-diF-Ph (Me)zN—(cHz)z—o—(CHz) —N(Me)—CO—CH2

2-350 3,4-diF-Ph AcNH- (CH,) ,—N (Me) —-CO-CH,

2-351 3,4-diF-Ph AcNH- (CH,)3—N (Me) -CO-CH,

2-352 3,4-diF-Ph AcNH- (CH,) ,—N (Me) -CO-CH,
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2-248 3,4-diF-Ph HO- (CH2) 3-N (MeO)-CO-CHz 2-249 3,4-diF-Ph HO-
(CH2)4 N (MeO)-CO-CHz 2-250 3,4-diF-Ph HO- (CH2) 5-N
(MeO)-CO-CHz 2-251 3,4-diF-Ph HO- (CH2) 6-N (MeO)-CO-CHz 2-252
3,4-diF-Ph HO-C (Me) (Me) - (CH2) 2-N (MeO)-CO-CHz 2-253 3,4-diF-Ph
HO-C (Me) (Me) - (CH2) 3-N (MeO)-CO-CHz 2-254 3,4-diF-Ph MeO-

2&5%‘&2) 2-N (M%) 99&%’7{2 2- %éﬁ%i‘c‘#ﬁ P'& Mﬁ%‘? &@"@) 3-N ('Vle) -CO-CHz
L 256 3 4'JII_ I'II IVICU' \\J I2\‘+ :\\I IVIC \ AW \/I_IL L L\)l O ‘-|' UII_ I'II IVICU'

2 (EH2)5-N (NS COECER 2288 S e {EEY6 N (Me)-CO-CHz

28959 3,4-0iF-PHINROH(CH2)2E0{ (BH2) 2-NAhME)-BOEHL 2-260

2-34diF-Ph MeQ&(N%)n(M %&Cé‘!?)ﬁ{N(Mﬂ CQ&&'BZ C?OZ@I]I 3,4-diIF-Ph
NC-CH2-INt '-CA-CHZ 2=262-34=ci—=Ph |\|C- (€cH m 2-NH-CO-CH22-263

23 ATiE-PH NCA (B2 S-NHEO D é%433 Y “éﬁﬁ PIPNC? (CH2)

283 MH-CO-CH2 -2+ 26553, 4-(ie PYONT— (CHR). 55N MeCECH2, 2-266

2-34diIF-Ph NC; (CH2):6-N #&%&Hg 2(@1@7 3 ﬁ@dgypbd\'gﬂ (CH2) 2-0-
(CHZ) 2 I’\\E 'bO CHZ 2 2\.)0 O ‘-l- UII_ I-II I\Ib \II_IL ’\\E I’\qu\ CU CHZ 2 269

2 B AE-Ph NCA (CHZF 9N RS CH L 790 e PP NG (CH2)

2-BHIL(Me) -COCH2F 25271 [374-6iF-PA-NCH(CH2)4 N (Me) (GO-CH2CB-272

2-34dIF-PA NGy (CH2)-5-N MeOHé?Qc%HZ 21243 3¢45dirPh NC- (CH2)
6-N-(Me)-CO-CH2 2-274-3 A-diF-Ph NC- ’CHZ‘ 2-0—(CH2)2-N-(Me)

2-¢%5-cH2 [22295%5 A-dik-phadieo Sia Nﬁyéé é?rzcﬂzzm 3.4-diF-Ph

2HG4CO- (CH2)-BNH-BO-CH2 (2527718 4-LiPPhr HO-CB> (CH2)

2 35NH-CO-CH2, 2, 7:78:3,4-0F-PHO G (CH2) AN GO-CH2 2-279

UII_ I_II I_I\J \./U' \CHZ\ 5 '\”I I'\I'\ f‘l |f) 2 =20V o,47Ulir-rii I_|O L/U'

(éﬁ@z) 6-NHECHEE>Ph 7| 2- “(HO-COZ (CH,) 5) —Py+r-CO-CH,

2-367 3,4-diF-Ph 2—-(HO-CO-(CH;) 3) -Pyrr—-CO-CH,

2-368 3,4-diF-Ph 4-0x0-Pip-CO-CH,

2-369 3,4-diF-Ph | 4-HO-Pip-CO-CH,

2-370 3,4-diF-Ph 4—- (HO-CH,) -Pip—-CO-CH,

2-371 3,4-diF-Ph 4— (HO-(CH,),) -Pip—-CO-CH,

2-372 3,4-diF-Ph 4— (HO-(CH,)3) -Pip—-CO-CH,

2-373 3,4-diF-Ph 4— (HO-(CH,) 4) -Pip—-CO-CH,

2-374 3,4-diF-Ph 4—- (HO-CH,-0) -Pip—-CO-CH,

2-375 3,4-diF-Ph 4—- (HO-(CH;) ,—0) -Pip—-CO-CH,

2-376 3,4-diF-Ph 4—- (HO-(CH;) 3—0) -Pip—-CO-CH,

2-377 3,4-diF-Ph | 4-H,N-Pip-CO-CH,

2-378 3,4-diF-Ph | 4- (AcNH)-Pip-CO-CH,

2-379 3,4-diF-Ph 4—- (HO-CH,-CONH) -Pip—-CO-CH,

2-380 3,4-diF-Ph 4—- (HO-(CH;) ,—0O-CH,) -Pip-CO-CH,

2-381 3,4-diF-Ph 4- (HO-CO)-Pip—-CO-CH,

2-382 3,4-diF-Ph 4—- (HO-CO-CH,) -Pip—-CO-CH,

2-383 3,4-diF-Ph 4— (HO-CO-(CH;),) -Pip—-CO-CH,

2-384 3,4-diF-Ph 4— (HO-CO-(CH;) 3) -Pip—-CO-CH,

2-385 3,4-diF-Ph 4— (HO-CO-(CH;) 4) -Pip—-CO-CH,

2-386 3,4-diF-Ph 4—- (H,N-CO) -Pip—-CO-CH,

2-387 3,4-diF-Ph 4—- (H,N-CO-CH;) -Pip—-CO-CH,

2-388 3,4-diF-Ph 4—- (H,N-CO-(CH;),) -Pip—-CO-CH,
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49 2-281 3,4-diF-Ph HO-CO- (CH2) 2-0- (CH2) 2-NH-CO-CH2 2-282
3,4-diF-Ph HO-CO-CH2-N (Me)-CO-CHz 2-283 3,4-diF-Ph HO-CO- (CH2)
2-N (Me)-CO-CHz 2-284 3,4-diF-Ph HO-CO- (CH2) 3-N (Me) -CO-CH2
2-285 3,4-diF-Ph HO-CO- (CH2)4 N (Me) -CO-CH2 2-286 3,4-diF-Ph
HO-CO- (CH2) 5-N (Me) -CO-CH2 2-287 3,4-diF-Ph HO-CO- (CH2) 6-N

> (Me) -CO- 412, 25088 §,4-dif- F"ﬂ 'ﬁ%@%(@ﬂ?lgl% @8"%)42 N (Me)
'CO'CHZ L= 289 9, ‘-i' UII_ r 1 IVICU \/U \/ L :\IH'\/U \II_IL L LUU O ‘-|' UI Ph

°Med-co- éHﬂzﬁdle\lﬁ 0oL GRS 34 i PhiRIec Bz (CH2)

2-BNH-CO-CH2 229273, 4-HiF-PHoMe D0 O (CH2)A-NHCTO-CH2 2-293

2-34diIF-Ph MeD-G@- é@Hz)@ “NELCE G 28-294 3.4 %nghd\ﬂeo-co-
”\Hz) G I\I I'CA'CHZ L= LUJ O ‘-|' Ull_ I'II IVICU \/U o-(CHA

20T A Ko s e i AL e S s i

2-3,84diF-Ph MeO<CO-{EH2)2-Ni(Me) MED-CH2 C2-298- 3, #ediFo PHH.

> Mg©O-CO- (GH2) 3-N_fYle) LOkds ( \%9%#4(@'#!:7% Me0: &PcﬁCHZM
N IMG) -CO- CHZ 2-300-3,4-di-Ph |v1cu -CO- I_IL ¥5-N (Me) -CO-CH2

PR A R AP TR A SR it

2-NeD-CO- (GHR)R-D-PEH2)42-NigileY (TO-CI42C2-308134iFRh

2 -H2N-CO-CH2:NH;GO-CH2 2- QQéoiﬁh@dgyPBd*%Hﬂqor (EHAco—cn,
2-NH-CO-EH2—2-305-3-4-tiF-Ph-H2N-CO—(EH2) 3-NH-CO-CH2—2-306

2 B A4iE- P HoREE0- fH2) IGEe O CRY 50307 5% hliiE Pl EENEO-

2{(@H2) 5-NH3CO-CH2PR-308 3 (AieliF PhE2NC O OHR) BENHTOCH2

248093 4-d§ PhyERN-COf éCb'x?c) %0 £C'€t¥)c%;NH -CO-CH2 2-310

UII_ I_II | Iﬁ‘l"\: CO L/I_=2 =1 } PV’:e 'b\J L/I_IL L OJ.J. \) "|' dll_ I_II HLI\= CU'

(é%z) 2-N| () EE-El2 243?& 3 ARAIF-BRAE2N-CO- (CH2) 3-N (Me)

2~-@0-CH2 | 3,4-diF-Ph | 4- (HO-(CH,),)-Pipr—-CO-CH,

2-404 3,4-diCl1-Ph | MeO-NH-CO-CH,

2-405 3,4-diCl-Ph | EtO-NH-CO-CH,

2-406 3,4-diCl-Ph | PrO-NH-CO-CH,

2-407 3,4-diCl-Ph | BuO-NH-CO-CH,

2-408 3,4-diCl-Ph | PnO-NH-CO-CH,

2-409 3,4-diCl-Ph | HxO-NH-CO-CH,

2-410 3,4-diCl-Ph | HO- (CH,);—NH-CO-CH,

2-411 3,4-diCl-Ph | HO-(CH,) ,~NH-CO-CH,

2-412 3,4-diCl-Ph | HO- (CH,) s—NH-CO-CH,

2-413 3,4-diCl-Ph - (CHy) ,—O—(CH,) ,—NH-CO-CH,

2-414 3,4-diCl-Ph | Me-CH(OH) - (CH,);-NH-CO-CH,

2-415 3,4-diCl-Ph | HO-(CH;) ¢(—NH-CO-CH,

2-416 3,4-diCl-Ph | HO-C (Me) (Me) - (CH,) 3—NH-CO-CH,

2-417 3,4-diCl-Ph | HO-(CH;)3—-N (Me)-CO-CH,

2-418 3,4-diCl-Ph | HO-(CH,),—N (Me)-CO-CH,

2-419 3,4-diCl-Ph | HO-(CH,)s—N (Me)-CO-CH,

2-420 3,4-diCl-Ph |Me-CH(OH) - (CH;);-N(Me)-CO-CH,

2-421 3,4-diCl-Ph | HO- (CH,)s—N (Me)-CO-CH,

2—-422 3, 4-diCl-Ph HO—(cHz)Z—O—(CHz)z—N(Me)—CO—CHZ

2-4273 3,4-diCl-Ph | HO-C (Me) (Me) - (CH,)5;—N (Me) -CO-CH,

2-424 3,4-diCl-Ph | HO-(CH;),-N(Et)-CO-CH,
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2-313 3,4-diF-Ph H2N-CO- (CH2)4 N (Me) -CO-CH2 2-314 3,4-diF-Ph
H2N-CO- (CH2) 5-N (Me) -CO-CH2 2-315 3,4-diF-Ph H2N-CO- (CH2)
6-N (Me) -CO-CH2 2-316 3,4-diF-Ph H2N-CO- (CH2) 2-0- (CH2) 2-N (Me)
-CO-CH2 50 2-317 3,4-diF-Ph HO-N (Me)-CO-CHz-N (Me) )-CO-CHz
2-318 3,4-diF-Ph HO-N (Me) -CO- (CH2) 2-N (Me)-CO-CHz 2-319

2 4:0IP-Ph BOrN,(Me) g6 Q-1 CHE) 5 N (Me),COxtHz 2-320 3,4-diF-Ph
HO-N-(Me)=-CO—-(CH2)4-N-(Me)=-CO-CH22-321 3 4-diF-Phr HO-N{Me)
2 (Chiy A M- Py 2470 3 i B FRAEN (M) -0
2{€H2)6-N (Me}-COCHz2:328 3¢4+diF-PHEHD-MO(ME) -CO- (CH2) 2-0-
2(6942) 2-N|(Ma)-GR-ChHz 21324 éﬁ”f)d":N'?f‘tMBé% N-{Me) -CO-CH2-N
\IVI €O~ \,HZ 2=-3253 4~ of
2/6-CO-Chiz 125358 374 iESPH Rab (M e oL EHias K
2-{Mi)-CO-CHz 426327 324-diF<PIt Mie® N Me)C:CO- (T H2)4N—CH,
2{Mg)-CO-QHz,2:328 3pr i 2N MeD-I (Me) -6 D H2)5-N
(Me‘ -CO-CHz2-329-3 4-diF-Ph-MeO-N Me; -CO- CHZ)G N
2 Rfe)-co-C Rz 2-336'3 A diF!
2{M)-CO-CHZ 42331 3pA-diR<PH @EQ-QI-IQ(-RIr()\Aé)DGIHzCHZ 2-332
2-34:0IF-PN Ac+(GH2) 2N (Me)-C:¢Hz (2,33%:8.4-dIF-Ph Ac- (CH2) 3-N
(Me‘ =-CO- \.;HZ 2-334-34-diF-Ph-Ac- CH2\4 N-(Me}-€o-CHz—2-335
2 4 A%IF-Ph ACTCHS TR (ME)- 56D BR3E 3 AGE-Ph Ac- (CH2) 6-N
2-(Mes)-CO-CHz 2-33713,2ediF:Ph (8- (CHa2) QI=04 (OHP)2-N¢M&)-CO-CHz
225338 3,4-0H -PIHHO-(GH)ONME =G b1z ) 2-333 3) 4 EN
HO-(CH2)3-O-N{Me)-CO-CHz2-340-3 4-dif- r|| ﬂO- CH2)4
2 3Ni(Me)-CO- él—l%lﬁﬁsffls A PR Ao (éﬁ)ﬂgo(jcﬁFMe\ CO-CHz 2-342
2-3145diF-Ph HOGH2)6:0-N{Ne)<CO-Chi22:3438.a:diF-Ph HO- (CH2)
2-2rfp (CH2) 2-Q:-N (Me),Q %'Z( Ar34hd A EBbcy,
Me)y2N- \\,hL)L Nvie)-C
2-4471 3,/4-d1C1l~Ph HO (CHz) -N (Bu) -CO-CH,
2-442 3,4-diCl-Ph | HO-(CH;)¢—N(Bu) -CO-CH,
2—443 3, 4-diCl-Ph HO—(cHz)Z—O—(CHz)z—N(BU)—CO—CHZ
2-444 3,4-diCl-Ph | HO-C(Me) (Me) - (CH;)3—-N(Bu)-CO-CH,
2-445 3,4-diCl-Ph | HO-(CH;),-N(cPr)-CO-CH,
2-446 3,4-diCl-Ph | HO-(CH;)3-N(cPr)-CO-CH,
2-447 3,4-diCl-Ph | HO-(CH;)4-N(cPr)-CO-CH,
2-448 3,4-diCl-Ph | HO-(CH,;)s—N(cPr)-CO-CH,
2-449 3,4-diCl-Ph | HO-(CH,;)¢—N(cPr)-CO-CH,
2-450 3,4-diCl-Ph | HO-(CH,),-0-(CH;,) ,—N(cPr)-CO-CH,
2-451 3,4-diCl-Ph | HO-(CH,) ,-N(HO) -CO-CH,
2-452 3,4-diCl-Ph | HO-(CH,)3-N(HO) -CO-CH,
2-453 3,4-diCl-Ph | HO-(CH,)4—N(HO) -CO-CH,
2-454 3,4-diCl-Ph | HO-(CH;)s—N(HO) -CO-CH,
2-455 3,4-diCl-Ph | HO-(CH;)¢—N(HO) -CO-CH,
2-456 3,4-diCl-Ph | HO-C(Me) (Me) - (CH;),—N (HO) -CO-CH,
2-457 3,4-diCl-Ph | HO-C(Me) (Me) - (CH;)3—-N(HO) -CO-CH,
2-458 3,4-diCl-Ph | HO-(CH;),-N(MeO)-CO-CH,
2-459 3,4-diCl-Ph | HO-(CH;)3;-N(MeO)-CO-CH,
2-460 3,4-diCl1-Ph | HO-(CH;)4—N (MeO)-CO-CH,

54




2-345 3,4-diF-Ph (Me)2N-(CH2)3-N(Me)-CO-CHz 2-346 3,4-diF-Ph
(Me)2N-(CH2)4 N(Me)-CO-CHz 2-347 3,4-diF-Ph
(Me)2N-(CH2)5-N(Me)-CO-CHz 2-348 3,4-diF-Ph
(Me)2N-(CH2)6-N(Me)-CO-CHz 2-349 3,4-diF-Ph (Me) 2N- (CH2) 2-0-
(CH2) 2-N (Me)-CO-CHz 2-350 3,4-diF-Ph AcNH-(CH2)2-N(Me)-CO-CHz

225821 3,4-Oi5-Ph AN CHR S NMe ) (lohizc4- %%2 3,4-diF-Ph

AN 71 PlLl=—

AUINTTT(O g I\I\IVIC LJU \.;I_IL JJ. L OJO O ‘-|- UII_ r

2 A @4H-(CH, Y5-I cBR A 5 354 3 HipopRCO- CH,
2-MENH-(CH2)6N(ME)-C0-CHz-2-855) 3MetliF-Ph AeNH4OHZ) 2O (CH2)

2-2rb(Me)-G9-GHe; Zr3ph 3.4odiirah) Mg SOl (Gdd @rleo—cu,

II—- QA7 2 A

AN
\IVI \JU LzI_IL L OJ 1 O,57 Il_ I'II IVIC OULI\II_I \bl_lL O I\I IVIC) \/U \/I_IL

388 3 .4-fi-PrP ket SENEETCH P <N (MB) =60-¢Ha2 2-359 3.4-diE-Ph

2—Mé6802NI-|3 (EH2)SINHMe)46D-CHz) 28603 4<diF:Ph Me-SO2NH-

2{6442)6 N (Me)-COGH2 2136103, A-di-Ph MeySQ2NH; (CH2) 2-O- (CH2)

Lo T N IWA VW PAW T aWal H EHs Bs Yals) HO If‘l_l")\’) i aleWWalllls s EsYals)

Z=1N \IVIC} CLOU=CUTTL 270042 ‘-|- UII_ I'II L‘ ﬂU' !L} I'_yll U UEC T4 270090

24 98)iF-ph S AOHEHZ)3) IBT- Bk 844 L4 GiE-Ph

2-24690-(CHDAI-RYIre-COECHEZ: 2-368,3,420iF<Ph CO-CH,

22 O-COIGH) RyT-GO-Chid 2(@1@@ 24 S-dibeP N 2n (MO-CQ- (GH2) 2)

yr Il’) D 207 I A A It alalWallis)

y Y
> 'I'%II U= \. i Z2=oU1 O,54% Gt é\./l_lL) O AL A\ TS

58 3.4-Hib-PHA ORI E BHYE

2-2:370 3,4-0iF-PH4<HERO mpw-cw&sn 3,4-diF-Ph

2-4rHO-(CHA2): PdE&QpQH%cf &, pyolcBhen,

A (LI (]
O IPgTUUTC LOIOO"PUII_I-II

2 zﬁ?ﬁo ;CI— 2"14?l F%CéoPE:Hﬁ]OZ &% 5 2NHFSBRAYHO-CH2-0)

2~Pi-CO-CHR 2-37513 Zkd|F+*Ph(4HHOBHX)24B)-Pip-CO-CH2 2-376

2-347diF-Ph 4-(HOH{EH2)B-O)Pipc& 9-Ci2-co-ch,

2=-477 3,4-diCl-Ph | NC-(CH,)¢~NH-CO-CH,

2-478 3,4-diCl-Ph | NC-(CH;),—-0-(CH;) ,~NH-CO-CH,
2-479 3,4-diCl-Ph | NC-CH,-N(Me)-CO-CH,

2-480 3,4-diCl-Ph | NC-(CH;),-N(Me)-CO-CH,

2-481 3,4-diCl-Ph | NC-(CH;)3-N(Me)-CO-CH,

2-482 3,4-diCl-Ph | NC-(CH;)4—N(Me)-CO-CH,

2-483 3,4-diCl-Ph | NC-(CH;)s—N(Me)-CO-CH,

2-484 3,4-diCl-Ph | NC-(CH;)¢-N(Me)-CO-CH,

2-485 3,4-diCl-Ph | NC-(CH;),-0-(CH;),-N(Me)-CO-CH,
2-486 3,4-diCl-Ph | HO-CO-CH,-NH-CO-CH,

2-487 3,4-diCl-Ph | HO-CO- (CH,) ,~NH-CO-CH,

2-488 3,4-diCl-Ph | HO-CO- (CH,)3;—NH-CO-CH,

2-489 3,4-diCl-Ph | HO-CO- (CH,) ,~NH-CO-CH,

2-490 3,4-diCl-Ph | HO-CO- (CH;) s—NH-CO-CH,

2-491 3,4-diCl-Ph | HO-CO- (CH;)¢—NH-CO-CH,

2-492 3,4-diCl-Ph | HO-CO- (CH;),—0- (CH;) ,—NH-CO-CH,
2-493 3,4-diCl-Ph | HO-CO-CH,-N(Me)-CO-CH,

2-494 3,4-diCl-Ph | HO-CO-(CH;),—~N(Me)-CO-CH;
2-495 3,4-diCl-Ph | HO-CO-(CH;)3-N(Me)-CO-CH;
2-496 3,4-diCl-Ph | HO-CO- (CH;) 4—N(Me)-CO-CH;
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2-377 3,4-diF-Ph 4-H2N-Pip-CO-CH2 2-378 3,4-diF-Ph
4-(ACNH)-Pip-CO-CHz 2-379 3,4-diF-Ph
4-(HO-CH2-CONH)-Pip-CO-CH2 2-380 3,4-diF-Ph 4-(HO- (CH2)
z-O-CHz)-Pip-CO-CHz 2-381 3,4-diF-Ph 4-(HO-CO)-Pip-CO-CH2 2-382
3,4-diF-Ph 4-(HO-CO-CH2)-Pip-CO-CH2 2-383 3,4-diF-Ph 4- (HO-CO-

2 1672 2) DD COHOHZ, 235 S EPh In O CO-(GF2) 3
'FI}J LJU \/HZ 2 SOJ 3 == U I_ I'II ’-I- 'rIIJ \/O & I2 2'386

24 45iE-Ph A4 AN COT Pl eGP agY T

2-44P2N-COCH2A-Rip-CO-OH2 C2-38813)4-diF(Ph.4-(H2NeCO-qCH2) 2)

2 Bip-CO-CHZ 52.2:389 3 liRh A (H2NCQ- (GH2) 3) -Pip-CO-CH2
L 090 3 4'JII_ 11 4 qu\i ( n ICHZ I'I '\J\J \/I_IL L OUJ. O 4 dll': Ph

2 2 H0-NMEY- é&lé AT s PaHON

2{Me)-CO- C,Hz)i-Pip@eP@H 24@393 3 4Hdik-Ri-CO—-CH,

2 4{HO-N(Me)-GOr(CH2)2) RIpCQ;CHZ, 2394 3A4-GIEPh
4=(HO- N(P ey €CO- (CHO\O\ I-’l"‘-C\J -CH2—2-39534- le Ph

2 P HA0-N(MEY-COHEHIA) BlROCeR oL b3l 3 44 ph

2-5(Me0-N(Me-CO) Pip:C OMERZ 2- 307, B;4:0iF ok % (MeO-N

> (8)-CO-CHZ) Pip G O F2, 25398 3 AN e AMeQriY (e} aCO-
~{EH2) 2)-Pip-CO-CH2_2-399 34-diF-Ph 4- (MeO-N (Me)-CO-(CH2)-3)

2-phd.CO-CH? T a003 Hd|P B 4O 0RO N i) G (CH) 4)

2=-PiB-CO-CHR2 2-d0113 Zhd|F48h-8DOXGRip-COOH22-402 3,4-diF-Ph

2 44¢-PIp-CO-CH2 2408 3 A:1F-Bh AFO=(GH2)2- BipiCO-CH2 2-404

‘-|- UI\./I |l |IL] IVIC\J I\IH'UU (:HZ 2 405 3 == UIL/I I_II E‘-O I'\IH'\.;U CHZ 2 ‘-|-UU

2 35'110d|(:| Ph Pro-N-cBECHE %997 S ik BiE Bue N i2cO-CH2 2-408

2-341diCl-Ph PAONHIED:C20O-CO- (CH;) s-N (Me) —~CO-CH,

2-512 3,4-diCl-Ph | MeO-CO-(CH;)¢—N (Me)-CO-CH,

2-513 3,4-diCl-Ph | MeO-CO-(CH;),—0—(CH,) ,—N (Me)-CO-CH,

2-514 3,4-diCl-Ph | H,N-CO-CH,-NH-CO-CH,

2-515 3,4-diCl-Ph | H,N-CO- (CH,),—NH-CO-CH,

2-516 3,4-diCl-Ph | H,N-CO- (CH,);—NH-CO-CH,

2-517 3,4-diCl-Ph | H,N-CO- (CH,) ,—NH-CO-CH,

2-518 3,4-diCl-Ph | H,N-CO- (CH,)s—NH-CO-CH,

2-519 3,4-diCl-Ph | H,N-CO—- (CH,) —NH-CO-CH,

2-520 3,4-diCl-Ph | H,N-CO- (CH;) ,—0O- (CH,) ,—~NH-CO-CH,

2-521 3,4-diCl-Ph ,N-CO-CH,—-N (Me) -CO-CH,

2-522 3,4-diCl-Ph ,N-CO- (CH;) ,—N (Me) —-CO-CH,

2-523 3,4-diCl-Ph | H,N-CO- (CH,);-N(Me)-CO-CH,

2-524 3,4-diCl-Ph | H,N-CO- (CH,) ;N (Me)-CO-CH,

2-525 3,4-diCl-Ph | H,N-CO- (CH,)s—N (Me)-CO-CH,

2-526 3, 4-diCl-Ph HzN—CO— (cHz) s—N (Me) —CO—CH2

2-527 3,4-diCl-Ph | H,N-CO- (CH,) ,—0O— (CH,) ,—N( ) —CO—-CH,

2-528 3,4-diCl-Ph | HO-N (Me)-CO-CH,—N ( ) —CO-CH,

2-529 3,4-diCl-Ph | HO-N (Me)-CO-(CH,),—N (Me)-CO-CH,

2-530 3,4-diCl-Ph | HO-N (Me)-CO- (CH,)3—N (Me)-CO-CH,

2-531 3,4-diCl-Ph | HO-N (Me)-CO-(CH,) ,—N (Me)-CO-CH,

2—-532 3,4-diCl-Ph | HO-N (Me)-CO-(CH,)s-N(Me)-CO-CH,
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2-409 3,4-diCI-Ph HXO-NH-CO-CH2 2-410 3,4-diCl-Ph HO- (CH2)
3-NH-CO-CH2 2-411 3,4-diCl-Ph HO- (CH2) 4-NH-CO-CH2 2-412
3,4-diCI-Ph HO- (CH2) 5-NH-CO-CH2 2-413 3,4-diCl-Ph HO- (CH2) 2-0-
(CH2) 2-NH-CO-CH2 2-414 3,4-diCI-Ph Me-CH (OH) - (CH2)
3-NH-CO-CH2 2-415 3,4-diCI-Ph HO- (CH2)6-NH-CO-CH2 2-416

P %§3d|CI Pl

N HQ-G (Me )M

vhoi?%'d?é 3D, CHR (34 1 3.4ICI-Ph

O I\I \IVIC L/U \

22419% alqich A

‘-|- UI\/I r|| I_IU &él_lL ‘-i- I\I \IVI éo CH
2

IO ) B ey SCOEH2 250

2-3,3diCI-Pl

N Mé-CHQOH).-

(CH2NBN: (Me) -CO-BHi2e 2-421 Bi4-diCl-Ph

> HO (CH2

65Ny (Mep 1CE)C

e =ded 4 dOIAN HOr (by2b8-0-{CH2)

—2-A M)~
~CO0-CH2

ST ey

O ‘+ Ulkzl I'II I_IU \/ IV C) IVIU \\/I_IL) O I\I \IVIC)

REHON (EDY N (B -eB T 53 S5 3

2-48iCI-Ph |

HO-4CH ) -NP(ET

IEBIOMe 12426 (34-LiOkPhe HBO(CH;) -N (Et)

5 -CQ-CH, |

2 A il

P23, Adil-H

-\I_If\ (LN N/

() o (B, ;CQ-GH) 2928,

M D
9, &4 UTCI=T

21eH2) 2-N

1o '1,) "IN

(%ﬂ%%@HE%

1N /r~|_| ANs IS
l. 'sz \/I_I, L ‘-PLU O ‘-|- Ulbl I'II I_IU'

AL B OO (U AIB) O (Eh2)3-N

2{E4)L-CO-Q

H2 42a431134d

iCEPRHD: (CHR)(2:N)(Pr)~CB-CHY 24432C0-CH,

> 3;4-diCI-Pl

(OCLINA_N]

N HQ- (CHR2)3N

u-\ lataWallLsEls)

(Br). GO:CHR) 20433 3,4-diC1-Ph HO-

A4 2 A_il I'\Inllﬁ (OO L N (Dr\ _ OO

(Criz)4=IN

I'I ~CUCLIrZ 4

Lo ]
O O, A4TUICITEITTTU= (U2 ) I7IN (T U U~ Tz

25438 3 4 HCIPH O (EHAEN (P OO BN 5536 3 4-diCl-Ph HO-

2{©H2) 2-0] (CH2) 2cN-(Pr) LEO-CH2) 24873 42diglEPh HO-C (Me) (Me) -

219!752) 3-N (’é’%—@@c?"ﬁ% 4138 %ﬁvd'cil&éﬁ(eoi@lﬂz) 2-N (Bu) -CO-CH2
57439 3 4-HiCI-Ph HO-(CH2) 3-N (Bt) -CO-CHZ. 5440 3 4-diCH-Ph HO-
2 ey (B CERRH | R (A3 (o) Co i

2-547 3,4-diCl-Ph | Ac—(CH;)¢-N(Me)-CO-CH,

2-548 3,4-diCl-Ph | Ac—(CH;),—0—-(CH,) ,—N (Me)-CO-CH,

2-549 3,4-diCl-Ph | HO-(CH;) ,—0O-N (Me) -CO-CH,

2-550 3,4-diCl-Ph | HO- (CH,);-0O-N(Me)-CO-CH,

2-551 3,4-diCl-Ph | HO-(CH;),—0O-N(Me)-CO-CH,

2-552 3,4-diCl-Ph | HO-(CH,)s—0O-N(Me)-CO-CH,

2-553 3,4-diCl-Ph | HO- (CH,)4—0O-N(Me)-CO-CH,

2-554 3,4-diCl-Ph | HO-(CH,),—0-(CH;) ,—0O-N (Me) -CO-CH,

2-555 3,4-diCl-Ph (Me) ,N- (CH,) ,—N (Me) -CO-CH,

2-556 3,4-diCl-Ph | (Me),;N- (CH,);-N(Me)-CO-CH,

2-557 3,4-diCl-Ph (Me) ,N- (CH;) 4—N (Me) —-CO-CH,

2-558 3,4-diCl-Ph | (Me),;N- (CH,)s—N(Me)-CO-CH,

2-559 3,4-diCl-Ph | (Me),;N- (CH,)s—N(Me)-CO-CH,

2-560 3,4-diCl-Ph | (Me),;N-(CH;),—-0O-(CH,) ,—N (Me) -CO—-CH,

2-561 3,4-diCl-Ph | AcNH- (CH;),—N (Me)-CO-CH,

2-562 3,4-diCl-Ph | AcNH-(CH,)3;—N(Me)-CO-CH,

2-563 3,4-diCl-Ph | AcNH-(CH,) ,—N (Me)-CO-CH,

2-564 3,4-diCl-Ph | AcNH-(CH,)s—N (Me)-CO-CH,

2-565 3,4-diCl-Ph | AcNH-(CH,) —N (Me)-CO-CH,

2-566 3,4-diCl-Ph | AcNH-(CH,),-0-(CH,),—N (Me)-CO-CH,

2-567 3,4-diCl-Ph | Me-SO,NH- (CH,),—N (Me)-CO-CH,

2-568 3,4-diCl-Ph | Me—-SO,NH- (CH,);-N(Me)-CO-CH,
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2-441 3,4-diCI-Ph HO- (CH2) 5-N (Bu) -CO-CH2 2-442 3,4-diCI-Ph HO-
(CH2)6-N (Bu) -CO-CH2 2-443 3,4-diCl-Ph HO- (CH2) 2-0- (CH2) 2-N
(Bu) -CO-CH2 2-444 3,4-diCI-Ph HO-C (Me) (Me) - (CH2) 3-N (Bu)
-CO-CH2 2-445 3,4-diCI-Ph HO- (CH2) 2-N (cPr) -CO-CH2 2-446
3,4-diCI-Ph HO- (CH2) 3-N (cPr) -CO-CH2 2-447 3,4-diCI-Ph HO- (CH2)4

2 Né@Pf) -C

D3CHR 2-£48,3

HO - ()

%Q'%'OPIEHHQ%&@H@ (el (€BN-£O-CH2

L ‘-|-‘+U O"f'

21ecHi2) 2-0-

(CA AN e

; er 'bU' I_IL L '-I-\)U O '-I- UI\/I I'II I_IU'

eN8~ 55A5hs 3R PR 4G (CH2) 2-N

2{H0) -CO-

CH2 24452 -34-(

31-RI0 HO- (CH2)-3"NEHOYOETLECH2 2-453

P ?54}2d|CI Pl

N HQ:- (CER)EN

f‘f\ f"l 1D AL

(kA Clda, 2454 24 F"CrErFMZe HOn(CH?)

\JI\I\ U)

22486 3,4-

\ Yl I V4 L "hJ\J

it 4P 150-

‘-I' Ulbl I'II I_IU' bl_lL U I(;é 'UU \II_IL

e%(M%% ey 2N TEOPCEECHD 2-457

2-344iCl-Pk

N H@-@QME)]?ME

)2(C1a2) GH\) (HO)-COHRH2-458

>3, 4-diCI-P}

oM N WA W P Va

M HQ- (CHZ)AN

lalaWal s Ells] /II‘

MeQ)-CQ; sz%gggc%%guu -Ph HO- (CH2)

O I\I \VITU

—OUTCO N4 2750

ClLINA N - (NN CO-CHD
‘-l' UI\/I I-II o=

\CiZ)= IN (IVICU ) =U U0 Tri4

2505461 3 A:fiCEBH HO- (CRSEN (MED)- COEHD F462 3. 4-diClph
2-HQ7 (CH2)BN4(Me0)-CO-CHZ R463 3{ dHgiCI-Py HO (Mie) (Me) -
2{6H2) 2-N[(MeQ)r((Q-GHZ 2-488 % d-dil-Ph HO:G (Me)(ie) -

(CH2)3-N-{MeO)-CO-CHz 2-465 3. 4-chCI-Ph-MeO—(CH2) 2-N
2 Me)-CO-CHz D 46613 A ALBIP VG- (CR%Y3-N (Me)-CO-CHz 2-467 3
2-48iCI-Ph MeG-(CHR)&N (Me)COiEH0-2:468 3, 4-diCl-Ph MeO-
2(6412)5-N [Me}-COcGHz, 2-469,3 4A-ICIPH, MeD(CH2)E -N (Me)

-CO-CH2 2-470-34-diC-Ph-MeO—(CH2) 2-0-(CH2)2-N-(Me)-CO-CHz
25521 3 4-HiCIPRNMECRE( WQ}%HZE RigIERCBlcHz 2-472 3
2-4-8CI-Ph IQ@-@MWHE@O-@H%O (CH,) 3) ~Pip-CO-CH;,

2-584 3,4-diCl-Ph | 4- (HO-(CH;)4) -Pip—-CO-CH,
2-585 3,4-diCl-Ph - (HO-CH,-0) -Pip-CO-CH,

2—-586 3,4-diCl-Ph | 4-(HO-(CH,),-0)-Pip—-CO-CH,
2-587 3,4-diCl-Ph | 4-(HO-(CH,)3-0)-Pip—-CO-CH,
2-588 3,4-diCl-Ph | 4-H,N-Pip-CO-CH,

2-589 3,4-diCl-Ph | 4-(AcNH)-Pip-CO-CH,

2-590 3,4-diCl-Ph | 4- (HO-CH,-CONH) -Pip—-CO-CH,
2-591 3,4-diCl-Ph | 4-(HO-(CH,),—0-CH,) -Pip—-CO-CH,
2-592 3,4-diCl1-Ph | 4- (HO-CO)-Pip-CO-CH,

2-593 3,4-diCl-Ph | 4- (HO-CO-CH,) -Pip—-CO-CH,
2-594 3,4-diCl-Ph | 4- (HO-CO-(CH,),) -Pip—-CO-CH,
2-595 3,4-diCl-Ph | 4- (HO-CO-(CH,)3) -Pip—-CO-CH,
2-596 3,4-diCl1-Ph | 4- (HO-CO-(CH,),4) -Pip—-CO-CH,
2-597 3,4-diCl1-Ph | 4- (H,N-CO)-Pip-CO-CH,

2-598 3,4-diCl-Ph | 4- (H;N-CO-CH,)-Pip-CO-CH,
2-599 3,4-diCl-Ph | 4- (H,N-CO-(CH;),) -Pip—-CO-CH,
2-600 3,4-diCl-Ph | 4- (H,N-CO-(CH;)3) -Pip—-CO-CH,
2-601 3,4-diCl-Ph | 4- (H,;N-CO-(CH;)4) -Pip—-CO-CH,
2-602 3,4-diCl-Ph | 4- (HO-N(Me)-CO)-Pip—-CO-CH,
2-603 3,4-diCl-Ph | 4- (HO-N(Me)-CO-CH,) -Pip—-CO-CH,
2-604 3,4-diCl-Ph | 4- (HO-N(Me)-CO-(CH,),) -Pip—-CO-CH,
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2-473 3, 4-diCI-Ph NC- (CH2) 2-NH-CO-CH2 2-474 3, 4-diCI-Ph NC-
(CH2) 3-NH-CO-CH2 2-475 3, 4-diCl-Ph NC- (CH2) 4-NH-CO-CH2
2-476 3, 4-diCI-Ph NC- (CH2) 5-NH-CO-CH2 2-477 3, 4-diCl-Ph NC-
(CH2)6-NH-CO-CH2 2-478 3, 4-diCl-Ph NC- (CH2) 2-0- (CH2)
2-NH-CO-CH2 2-479 3, 4-diCl-Ph NC-CH2-N (Me) -CO-CH2 2-480 3,

2%8IC1-Ph NE-(CHZ) 2 (Me) oePrlehid) 2c683¢&1 F G Rh N (CHD)
3-N (MG) = O-CHZ 2-482-34-ciCl-Ph-NC- 4N IVIC -CO-CH2

224833 4 d%c?-‘FSHRPc‘-P{E:IéY EENAUEST )cE: CLZ:A8R % A dicPh NC-

2(@H2)6-N (W} -CO-CH2 2-4858,04-di@k PhONC-KOHZ0204(CH2) 2-N

2(8R) -CO-L412 2486 3 A 101C IRt HEWGQ-CH2NH-GO e 2487 3,
A=-chCHFPRHO-CO-(CH2) F-NH-CC CH2—2-488 4= um,l PRHO- CO-

2 Ehi) o Sebtss SRt 2 MR O HoR O NG 2

222490 3, HdiCERN HORO {CHRGINMCOCHZ 12491 13| @-diCIcPh

2-HO1CO- (CH2)ONIHCEOH2 292 3 AP HHO-G0p (LH2) 20
(CHZ) 2 I'\\i 'bO CHZ 2 4‘ Ik/l I'II ﬂu \/U \/HL ’\\i (que) \/U \/ﬂL

25484 3_aldictPh OO ?C?i"é% S ANPAME) =60-CH2 2-495 3, 4-diCI-Ph

2-HO3CO- (CRI2} BN(MEN-CO-BHZ 124983 C4-diCl-Ph HO-CO- (CH2) 4-N

2{Me) -CO-CHi2 5 21497 3 4-diGEPRHO: Q5 (GHA) S, (Me)-CO-CHz
2-498 3,4-u|\4= PRHHO-CO- CHZ\ 6-N-(Me)-CO-CHz2- 4:&::7 34-diCt-Ph

2 /A2C0- (CR2) 2208 [BR2) 2 H\Sie\%*@cfHEYi%c’ﬁ?S%mC| Ph

2-Me©-CO-CRI2ANH-COICHR32-501-3 ZheiOl-Ply MeO<CO4,(CH2)

2% NH-CO-LH2, 2760253, 4-UIChRR MeCO-{CH2)GNHCO-CH2 2-503

UI\./I I_II IVIC\J'M_/U' /I"I IZé4 P\:H CO CI 12 2 \)U"i' O "|' UIL/I PII ’\V‘IeO'CO'

(@_@2)5 NH T A-ELH P (HO-CO-CH,) ~Pyrr—CO-CH;

2-619 3,4-diF-Ph 3-(HO-CO-(CH;),) -Pyrr-CO-CH,

2-620 3,4-diF-Ph 3-(HO-CO-(CH;)3) -Pyrr—-CO-CH,

2-621 3,4-diF-Ph 3- (HO-CH,) -Pip-CO-CH,

2-622 3,4-diF-Ph 3-(HO-(CH,),) -Pip—-CO-CH,

2-623 3,4-diF-Ph 3-(HO-(CH,)3) -Pip—-CO-CH,

2-624 3,4-diF-Ph 3-(HO-(CH;,) 4) -Pip—-CO-CH,

2-625 3,4-diF-Ph 3-(HO-CH,-0) -Pip—-CO-CH,

2-626 3,4-diF-Ph 3-(HO-(CH;),—0) -Pip—-CO-CH,

2-627 3,4-diF-Ph 3-(HO-(CH;)3—-0) -Pip—-CO-CH,

2-628 3,4-diF-Ph 3- (HO-CH,-CONH) -Pip—-CO-CH,

2-629 3,4-diF-Ph 3- (HO-(CH,),-0-CH,) -Pip—-CO-CH,

2-630 3,4-diF-Ph 3-(HO-N(Me) -CO) -Pip—-CO-CH,

2-631 3,4-diF-Ph 3- (HO-N(Me) -CO-CH,) -Pip—-CO-CH,

2-632 3,4-diF-Ph 3- (HO-N(Me) -CO-(CH;,) ,) -Pip—-CO-CH,

2-633 3,4-diF-Ph 3- (HO-N(Me) -CO-(CH;,) 3) -Pip—-CO-CH,

2-634 3,4-diF-Ph 3-(HO-N(Me)—-CO- (CH;) 4) -Pip—-CO-CH,

2-635 3,4-diF-Ph 3-(MeO-N(Me)-CO) -Pip—-CO-CH,

2-636 3,4-diF-Ph 3-(MeO-N(Me) -CO-CH,) -Pip—-CO-CH,

2-637 3,4-diF-Ph 3-(MeO-N(Me) -CO-(CH;) ,) -Pip—-CO-CH,

2-638 3,4-diF-Ph 3-(MeO-N(Me) -CO-(CH;)3) -Pip—CO-CH,

2-639 3,4-diF-Ph 3-(MeO-N(Me) -CO-(CH;) 4) -Pip—CO-CH,

2-640 3,4-diF-Ph 3-(HO-(CH,),) -Pipr-CO-CH,
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2-505 3,4-diCl-Ph MeO-CO- (CH2)6 NH-CO-CH2 2-506 3,4-diCI-Ph
MeO-CO- (CH2) 2-0- (CH2) 2-NH-CO-CH2 2-507 3,4-diCI-Ph
MeO-CO-CH2-N (Me) -CO-CH2 2-508 3,4-diCI-Ph MeO-CO- (CH2) 2-N
(Me) -CO-CH2 2-509 3,4-diCl-Ph MeO-CO- (CH2) 3-N (Me) -CO-CH2
2-510 3,4-diCl-Ph MeO-CO- (CH2)4 N (Me) -CO-CH2 2-511 3,4-diCl-Ph

2-Me9-CO-

(GH2)a:N {Ms)

f"llﬁ")

1GOGH2, 27512 3AICEBHe0-CO- (CH2)6

NN a)
INLIVIT) ‘\/\

-CH2

J\/I_ILL\JJ.OO‘

25125 41qich A

'UILJI r|| IVICU \JU' bl_lL%ﬁU' bl_lL) L I\I \IVIC}

R HIN-CE e N EG CLi82-515

2-3,4diCI-Pl

1 H2ZNGOL{THA

P B2-NE-COIOH2-22-51 63 4<diCI-Ph H2N-CO-

21534'112) 3-N

[EC4M2 2ol

[N Eal N

%S(MI%P@HWZ ﬁ@ &gk@y NH-CO-CH2

(LI N -10

2=518-34-

2 HIR-CO-

JIK/I I'II ﬂLI\I \/\..

C2y BNH-ED!

“\Criz) I~ I\Iﬂ'bu oric L JLI O ‘-|- UI\;I I'II

CRASIES 4%l B EPNEEI(CH) 2-0-

2HeH2) 2-N

H3CO-QH2-2+b67

B 3(A4eHCHPHCH2N) EDFOHZN (Wle) -CO-CH2

, 252234

LIDON OO

OiC1;PR H2NCC

I_I'"\ AN /AASN

~(CH2) 2 (Me) -CO-CH2 2523 34-diCT-Ph

Dh LI9N OO (LIONA

MZIN=CU U=

“Nfre) -C

Uiz ) O7IN (IVIT)

S 5508

b\J \/l_lL L JL‘-!- O ‘-|- UI\/I I'II MZINTU U= (U2 )=

61 5H HoRECELRCERYEIN (Me) -CO-CH2

22526 3,4-

JiCHPHIM2NPEC

-(OH2) 6MN-(Me)RGOCHRI2-527 3,4-diCI-Ph

2 H42l-CO-

VAW P A a)

GHZ2) 2:0- (GH2

II’) INIWA VW PA SN aYa

2- Nq@ﬂqz;gcoycb—glp 2-5283,4-diCI-Ph HO-N

N CLID 9 90 2 A4 Dh 11N l\lll\ﬁn\ Il

(IVIT) \./O'

21EH2) 2-N

HLIVUWC) =CQ

(MY COCRR

Y
J=Cl'l 279239 O ‘-|- U I rTUTIN (IVIC ) = U U=

> 54805 24 PRSCER (M) -CO- (CH2) 3-N

2(Mg) -CO-

CH2 -2-531-34-

HiCIPh-HOEN (Me)-E0-(OH2)4 N (Me)

> -EQ-CH2

70 HGN (Me) -C9- €k2p9-N{Me) -CO-CH2

|l adiie 1 »ioLs)
U Z£27J900 9

279 A4iCI-P}

,"|' ulbl I_II I_IU I

 HO-NERYEE

Er R N e

2-3,8<diCI-Pl

1 MeOINCvE)-(

C©-CHz-N-(Me)-COCHZP25383ZHdiCl-Ph

2 Mep-N (M

€) ;e Qn(GHz) 2

N (Me)-¢QrEHZ0) pip-co-ch,

2-657

3,4-diCl-Ph

3-(HO-N (Me)-CO-CH,;) -Pip-CO-CH,

2-658

3,4-diCl-Ph

—CO- cHz) 2) —Pip—CO—CH2

2-659

3,4-diCl-Ph

cHz) 3) —Pip—CO—CH2

2-660

3,4-diCl-Ph

cHz) 4) —Pip—CO—CH2

2-661

3,4-diCl-Ph

(
—
—
-CO) -Pip-CO-CH,

2-662

3,4-diCl-Ph

—~CO-CH,) -Pip-CO-CH,

2-663

3,4-diCl-Ph

- (CHz) 2) —Pip—CO—CH2

2-664

3,4-diCl-Ph

- (CH;)3) -Pip-CO-CH,

2-665

3,4-diCl-Ph

—(CH;) 4) -Pip-CO-CH,

2-666

3,4-diCl-Ph

-Pipr-CO-CH,

MODE FOR CARRYING OUT THE INVENTION
(1)
produced according to the methods described below.
(L),

CO-R* can be produced according to the following Method A.

A Compound of the present invention can be

Among the Compounds a compound wherein R® is -

<Method A>
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2-537 3,4-diCl-Ph MeO-N (Me) -CO- (CHz) 3-N (Me)-CO-CHz 2-538
3,4-diCI-Ph MeO-N (Me) -CO- (CH2)4 -N (Me) -CO-CH2 2-539
3,4-diCI-Ph MeO-N (Me) -CO- (CH2)5-N (Me)-CO-CHz 2-540 3,4-diCI-Ph
MeO-N (Me) -CO- (CH2)6 N (Me)-CO-CHz 2-541 3,4-diCI-Ph MeO-N(Me)
-CO- (CHz) 2-0- (CHz) 2-N (Me)-CO-CHz 2-542 3,4-diCl-Ph Ac-CHz-N
)-CO-CHz 2-543 3,4-diCl-Ph Ac- (CHz) 2-Nj{Me)-CO-CHz 2-544
@ -diCI-Ph Acé(CHZ)B-N(Me)-Cgt-BCI—M 2-545
Ie)~CO-CHz 2-546 3,4-diCl-Ph Ac- (CHz)
diC/NPHF AG-(C2)6-N(He)-COCHz2-548 3
& -N (M@% Hz 2-549 3.43iCI-Ph |
HO-(CH2)z-O-N(Me*CO-CHz 2-550 3 4;diCI-Ph R*
HO-(CH®-0-N(Me)-CO-CHz 2-551 3,4-diCI-Ph¢lO-(CH2)4 |,
O-N(Me)-CO-CHz 2-552 3,4-diCI-Ph HO-(CH2)5-O-N(Me)-CO-éI—?z 2-553
3,4-diCI-Ph HO-(CH2)6-O-N(Me)-CO-CHz 2-554 3,4-diCl-Ph HO- (CHz)
2-0- (CHz).2-O-N (Me)-CO-CHz 2-5553,4-diCI-Ph .. .. .
(Me)2N-( ﬁ‘i)?-%%‘nﬁ%)-%cS%?ezsgcs %4-dPCI- R« Ry R and o
ar EMeYEN-6BHR) 3+-M(Mep-COCHy 21657 BeAtdiCGliRh MeN-¢CHR}4 a
-CO-CHz 2-558.3,4-diCl-Ph ( -(CH2)5-N(Me)-CO-CHz 2-559
hyglfg4|¥l§ig'c%%1%\%z§)2§'5-(€Hgf%ﬁ%\ﬁ%-%@%‘z 2-560 3,4-diCI-Ph (Me) 2N-
(CHzY RO CHzy 20N (M) 1CO0WGHZ 2-581 324-HiClsPlen the "leaving
gr%%H'Q%H%%NQ%?kg&?W %'1_56% %‘%'a%'a that it is a leaving
AcNH-(CH2)3-N(Me)-CO-CHz 2-563 3,4-diCI-Ph AcNH-(CH2)4
9T Rl e}-C-CHz 25564 3U-HiCI-PH AERHR {CPIZY 80N (VY ICOHS 2-565
ch3frdiClPh AgNH;(CH2)OMNMe)rCOsChiz25966 3:4-diCI:Rh ACNH-{CHZ)
2-0- (CHz) 2-N (Me)-CO-CHz 2-567 3,4-diCl-Ph Me-SOCNH- (CHz) 2-N
chfige)-co-eHZ 2-568° 3 426 CHPHMerS OENHLS CGHAB-NA M SO -Gz ane

su@%onyl group such as methane sulfonyl or ethane sulfonyl;

a halogeno lower alkane sulfonyl group such as
trifluoromethane sulfonyl or pentafluoroethane sulfonyl; or
an aryl sulfonyl group such as benzene sulfonyl, p-toluene
sulfonyl or p-nitrobenzene sulfonyl, more preferably a
halogen atom, and particularly preferably a chlorine atom

or a bromine atom.

(Step Al)

Step Al is a step wherein a compound having the
general formula (Ia) is produced by condensing Compound (2)
and Compound (3) in an inert solvent in the presence or
absence of a condensing agent and in the presence or
absence of a base.

There is no particular limitation on the inert
solvent to be used provided that it is inert in the present
reaction, examples of which include aliphatic hydrocarbons

such as hexane, heptane, ligroin or petroleum ether;
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2-569 3,4-diCI-Ph Me-SO2NH- (CH,) -N (Me) -CO-CH, 2-570 3,4-diCI-Ph
Me-SO2NH- (CH2)5-N (Me)-CO-CHz 2-571 3,4-diCl-Ph Me-SO2NH-
(CH2)6 N (Me)-CO-CHz 2-572 3,4-diCIl-Ph Me-SO2NH- (CHz) 2-0- (CHz)
2-N (Me)-CO-CHz 2-573 3,4-diCI-Ph 2-(HO-(CH2)2)-Pyrr-CO-CH2 2-574
3,4-diCI-Ph 2-(HO-(CH2)3)-Pyrr-CO-CH2 2-575 3,4-diCI-Ph

ar Sr(HO-(CH2M) RUHEOECH 546 3pkdidrR) toluene or xylene;
2-(HO-CO-CH2)-Pyrr-CO-CH2 2-577 3,4-diCI-Ph 2-(HO-CO- (CHz) 2)

e L e S P

ch 2579F3,4ndi CtRPhib O X0eRipaCO1CH2 2580 B Uiz <Rt hane,

4-HO-Pip-CO-CH2 2-581 3,4-diCI-Ph 4- (HO-CHz)-Pip-CO-CHz 2-582
G R R O (o5 S SRS s o By i &5 ethy

f oG (CHR)3)PipcCOCH? 2:584y3,4adi€ERhe, butyl acetate or
 4( -(CH2)4)-Pip-CO- 2_2-585 3,4-diCl-Ph.4-(HO-CH2-0O)

a1 R R A By O EReE N 2.587

A1 BELHICHPRNLA{HO3(GHR)3-0)Pip-CO-CH2: 2-588 84-€liCl-Ph

1N RIBGO.CH? 2-580 34 4 Ph 4 (AENHYPIp 00, CHe 2590
34-diCIPh 45{HO-CH2-CONH) -Pip-CO-CHz 2-501 3,4-diCI-Ph 4/(HO-

ke (OHZP2- O OH2)PIPCODH? 259273, 45iBKPh M (HOGORPIE-CO-CH2

ish ,4@'%—E@,4-£'é9p%9f%Hé)-£’£p-%%%?e%ﬁ%%é;“-qi@ﬂhes such
4-(HO-CO- (CHz) 2) -Pip-CO-CHz 2-595 3,4-diCI-Ph 4-(HO-CO- (CHZ2) 3)
as.-pipatOrdmz 1259613, 4 MCRPH U-(HOCO S (CRPL4P-PigICD-CHz 2-597

fogﬁ%ggaéﬂ1ﬁﬂﬁzaﬁggﬁh EEQERQK@&%??ﬁ;N%@BHé%ﬂélacetamide or
(H2N-CO-CH2) -Pip-CO-CH2 2-599 3,4-dIC|-Ph 4-(H2N-CO- (CH2_) 2)

he 4apatOYEAROSBH0r3. &-diC PR P EH2NIES fE 23 s pip-co-cHme thy 1

suiﬁggiaé%ﬂ§h5h§ﬁ@f%mé%osG%HZBQ)éﬂ@fgaéﬂjzpreferably

halogenated hydrocarbons, and most preferably methylene
chloride.

Examples of "condensing agents" to be used include:
(1) combinations of phosphoric acid esters such as
diethyl phosphoryl cyanide or diphenyl phosphoryl azide and
the bases indicated below;
(2) carbodiimides such as 1,3-dicyclohexylcarbodiimide,
1,3-diisopropylcarbodiimide or l-ethyl-3-(3-
dimethylaminopropyl)carbodiimide; combinations of the
aforementioned carbodiimides and the bases indicated below;
or combinations of the aforementioned carbodiimides and N-
hydroxy compounds such as N-hydroxysuccinimide, 1-
hydroxybenzotriazole or N-hydroxy-5-norbornene-2, 3-
dicarboxyimide;
(3) combinations of disulfides such as 2,2'-dipyridyl
disulfide or 2,2'-dibenzothiazolyl disulfide and phosphines
such as triphenyl phosphine or tributyl phosphine;
(4) carbonates such as N,N'—-disuccinimidyl carbonate, di-

2-pyridyl carbonate or S,S'-bis(l-phenyl-1H-tetrazol-5-yl)
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2-602 3,4-diCI-Ph 4-(HO-N(Me)-CO)-Pip-CO-CH2 2-603 3,4-diCI-Ph
4-(HO-N (Me) -CO-CH2) -Pip-CO-CH2 2-604 3,4-diCI-Ph 4- (HO-N (Me)
-CO- (CH2) 2) -Pip-CO-CH2 58 2-605 3,4-diCI-Ph
4-(HO-N(Me)-CO-(CH2)3)-Pip-CO-CH2 2-606 3,4-diCI-Ph
4-(HO-N(Me)-CO-(CH2)4)-Pip-CO-CH2 2-607 3,4-diCI-Ph

a1 AH{MeQN{MENHEO)-Pip-CO-CH2 2-608 3,4-diCI-Ph 4- (MeO-N
EMe) -CO- C%%@ co CHz, 2-609 3.4-diCL-Ph 4- (MeO:N (Me).C

©(cHZ 29 A7 15610 A-iCEPR 4 MRD-N- ey 20t 2((:‘%?%3 3

oxeRipIGAiGH2 ) 2614 BA-GEPh 4t ¢Me@:=N (Me) -CO- (CH2) 4)
-PlpCO 2.612 4d|CP 3 X0-Pipr-CO-CH2 2-613 3 4-diC|-Ph |
A RO aS A S Ao S BT RisS o R s Cata b 15

dlgmuﬁmmmw%@m&m 2) NPWFEI:@-QHEHZ}EH@%NHZ-PWB- (HO-

R R TS A R R SRR,

1, 3(HO- @(Mauzyrz;b@we@@_l@mlzmmalcaﬁavms (HO-CiEHD)
e SEREGRGHA 12:621 3 A-diFsP gfs (HO:CH?2) -Pip-CO-CH2 2-622

3,4-diF-Ph 3- (HO- (CH2) 2) “Pip-CO-CH2" 25623'3,4-diF-Ph 3- (HO-
7(CH2¢;QW]CP|DB(E®O®H202 6243, 4 THF PIEBL(HOS(CHR2PSPIPIPp-SOBHR an

226825:384I51R 3(HQ CH2-0) -Bip-COsGH2, 2K Q%%%l% RA3HHY
(CH2) 2-0) -Pip-CO-CH2 2-627 3,4-diF-Ph 3- (HO- (

dleﬁnbyéodeﬁzozwg%nloﬁmarps-(molmz -CONH) -Pip-CO- CH2 2-629

(234h4iEsRR 37 (1P (G 81@1%2) Bip-CO-Chid, 2:630 34-diF-Rh
3-(HO-N(Me)-CO)-Pip-CO-CH2 2631 3,4-diF-Ph 3-(HO-N (Me)

af O@@f@ﬂé}@ﬁﬁ%@*@ﬁ@@%@% FAHEIH BAGFO-N (MeFacod(GR2pyy
87PW)@C&@wgr2&%%%345ﬂ5ﬁy1§seﬂaﬂ$iuﬁﬁl@C%ﬁ@H8%§}es such as

N—g? ;%ngg%enylisoxazolium—3'—sulfonate;

(9) diheteroaryl diselenides such as di-2-pyridyl
selenide;

(10) aryl sulfonyl triazolides such as p-nitrobenzene
sulfonyl triazolide;

(11) 2-halo-1-lower alkyl pyridinium halides such as 2-
chloro-1l-methyl pyridinium iodide;

(12) dimidazoles such as 1,1'-oxalyl diimidazole or N,N'-
carbonyl diimidazole;

(13) 3-lower alkyl-2-halogen-benzothiazolium fluoroborates
such as 3-ethyl-2-chloro-benzothiazolium fluoroborate;
(14) 3-lower alkyl-benzothiazole-2-selones such as 3-
methyl-benzothiazole-2-selone;

(15) phosphates such as phenyldichlorophosphate or
polyphosphate esters;

(16) halogenosulfonyl isocyanates such as chlorosulfonyl
isocyanate;

(17) halogenosilanes such as trimethylsilyl chloride or

triethylsilyl chloride;
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2-634 3,4-diF-Ph 3- (HO-N (Me) -CO- (CHZ2) 4) -Pip-CO-CH2 2-635
3,4-diF-Ph 3-(MeO-N(Me)-CO)-Pip-CO-CH2 2-636 3,4-diF-Ph 3- (MeO-N
(Me) -CO-CH2) -Pip-CO-CH2 2-637 3,4-diF-Ph 3- (MeO-N (Me) -CO-
(CH2) 2) -Pip-CO-CH2 2-638 3,4-diF-Ph 3- (MeO-N (Me) -CO- (CH2) 3)
-Pip-CO-CH2 2-639 3,4-diF-Ph 3- (MeO-N (Me) -CO- (CH2) 4)

(18Pip-COmBHR2a 24640s3 4dif Rk 3- HRa (GH2)2F RiprCO:CHR59 21641 as
3,4-diCI-Ph 3-(HO-(CH,)2)-Pyrr-CO-CH2 2-642 3,4-diCl-Ph

me%iﬁﬁ-(éﬁ%ﬁﬁﬁrr-@éﬁ%%%ﬂ@‘3?&1%61?&}?5 indicated below;

and;(HO-(CH2)4)-Pyrr-CO-CH2 2-644 3,4-diCl-Ph
-(HO-CO-CH2)-Pyrr-CO-CH2 2-645 3,4-diCl-Ph 3-(HQ-CO- (CH2) 2

O S e T i ion s £ D) PyheBEns”

ch 264708, 4-diCERPhe3s (MOHOH2)NPip: €02 2+6U8!E, 4:diChPh 8r {HO:m

Ch;%Hz 2) -Pip-CO-CH2 2-649 3,4-diCl-Ph 3- (HO- (CH2) 3) -Pip-CO-CH2

850°3,4-diCI-Ph 3- (HO- (CH2) 4) -Pip-CO-CH2 2-651 3,4-diCI-Ph 3-

an(HOSCHAR L1RipCO LR 2-65213;4-HiCkRhl 3-(HO- (CH2) 2-0)
-Pip-CO-CH2 2-653 3,4-diCl-Ph 3-(HO- (CH2) 3-0) -Pip-CO-CH2 2-654
3,4-diCl-Ph 3- (HO-CH2-CONH) -Pip-CO-CH2 2-655 3,4-diCl-Ph 3-(HO-
(CH2Y R@CHZ)RPIrCORCHC 21686 3 UrdicikPhons on the base

pr 3YHQN(ME)CO):-Pip:CO-CH?. 2:657 3 A:diCLER 3-(HO-N (Me)
-CO-CH2) -Pip-CO-CH2 2-658 3,4-diCI-Ph 3- (HO-N (Me) -CO- (%Hz) 2)

alkpipaCOOHR 26503 2-diEKPRBLIIORN (Me)cco(cHE®)alkall

me tRIP-CQ:eHE 1286603, 41diIGLPR 3 KHQNM8) s £ Q- CHY M um
-Pip-CO-CH2 2-661 3,4-diCl-Ph 3-(MeO-N(Me)-CO)-Pip-CO-CH2 2-662

cazhbREtPH3- MEON IVR) CCORCA2) PipaEdEH2 2168373, 4-diCI-Ph 3-

b1 EYeO-N{Me) -CR-HCER) 2) tRIDnGOnGHR- 8643 AHCHEN IrdMe@N
(Me) -CO- (CH2) 3) -Pip-CO-CH2 2-665 3,4-diCI-Ph 3- (MeO-N (Me)

hny@g%@g?;Q?gﬁEg:@g:ﬁ?taSSlum hydrogencarbonate; alkaline

metal hydrides such as lithium hydride, sodium hydride or
potassium hydride; alkaline metal hydroxides such as
lithium hydroxide, sodium hydroxide or potassium hydroxide;
alkaline metal alkoxides such as lithium methoxide, sodium
methoxide, sodium ethoxide or potassium t-butoxide; and,
organic amines such as triethylamine, tributylamine,
diisopropylethylamine, N-methylmorpholine, pyridine, 4-
(N, N-dimethylamino)pyridine, N,N-dimethylaniline, N,N-
diethylaniline, 1,5-diazabicyclo[4.3.0]lnon-5-ene, 1,4-
diazabicyclo[2.2.2]octane (DABCO) or 1,8-
diazabicyclo[5.4.0]-7-undecene (DBU), preferably organic
amines, and most preferably triethylamine.

While the reaction temperature varies depending on
the types of starting materials, condensing agent, base,

solvent and so forth, it is normally from -20°C to 200°C

(preferably from 0°C to 120°C).
While the reaction time varies depending on the

starting materials, condensing agent, base, solvent,
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2-666 3,4-diCI-Ph 3- (HO- (CH2) 2) -Pipr-CO-CH2 MODE FOR
CARRYING OUT THE INVENTION A Compound (1) of the present
invention can be produced according to the methods described below.
Among the Compounds (I), a compound wherein R3 is - CO-R4 can be
produced according to the following Method A. <Method A> 60 R2 Step
re&tt R2n NeEmdN-Eat GpENAB-BoXR4:BDH N-A:B-R| bH(CH2); 1f@onR ¥
.(CH2)" (2) O,(3) 0 (Ia) Inthe above formulae, A, B, D, E, R', R2, R4 and n
mlé}letfﬁ% (stacfné s%?%%%uél@raeeﬁﬁga?&ﬁ/d ?rr%%rgs%n%guﬁﬁﬁo;@ ofoup or

hoadeaving group. There are no particular limitations on the "leaving group”

in the_definition of X pravided that it is a leaving group that is used in the
el B A e B o
whsuth &s as chlonpdatom] bromine atoimeorriedineiatomi a lowerf alkahéy

sulforall glrlocupisuctqlas methane gulfornyl or gghéine sulfonyl; a ]ealoglerpo

carrilie resen @) nsin

|.
ower alkane smfony?gpoup Such as trifluoromethane gul%)%?/?or
adgentaflueorosthareeswfordor an apyl sulffoayligioapsudh agsbengene as a

cotplionyh RsiQlyene Sylfopy! or ponitiobenzeng sulfopyl, maig breferably,a

halogen atom, and particularly preferably a chlorine atom or a bromine
acatbm(siely AdeStep Aldgastag wheteindcampoundhavingthe gerdrak s
aclarmula dayis profduced By condensing Campeund (2 ard Gompeynd (3)

in an inert solvent in the presence or

Following completion of the reaction, the desired

compound is collected from the reaction mixture in
accordance with ordinary methods. For example, after
suitably neutralizing the reaction mixture or removing
insoluble matter by filtration in cases where insoluble
matter is present, an immiscible organic solvent such as
water or ethyl acetate is added, and after washing with
water and so forth, the organic layer containing the
desired compound is separated, and after drying with
anhydrous magnesium sulfate or anhydrous sodium sulfate,
the desired compound is obtained by distilling off the
solvent. The resulting desired compound is purified in
accordance with ordinary methods if necessary. For
example, methods such as recrystallization, reprecipitation
or methods used to separate and purify ordinary organic
compounds can be suitably combined to separate and purify
by eluting with a suitable eluent, examples of which
include adsorption column chromatography using a carrier
such as silica gel, alumina or magnesium-silica gel-based
Florisil; methods using a synthetic adsorbent such as
partition column chromatography using a carrier such as

Sephadex LH-20 (Pharmacia), Amberlite XAD-11 (Rohm & Haas)

or Diaion HP-20 (Mitsubishi Chemical); and methods using
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absence of a condensing agent and in the presence or absence of a
base. There is no particular limitation on the inert solvent to be used
provided that it is inert in the present reaction, examples of which include
aliphatic hydrocarbons such as hexane, heptane, ligroin or petroleum
ether; 61 aromatic hydrocarbons such as benzene, toluene or xylene;

i ohalogenategkhysliocarbons suph asdnethylensrchierides rellorferse, column
carbon tetrachloride, dichloroethane, ihlorobenzene orgdllchl robenzene;

ChESIRPS SCH B BT fofmate: Bty Boetats, Sropyiadet @?Sc&%%e
(and diethykearborate] gthese schasdiethyliether] disoprepy etheihy )
tetrahydrofuran, dioxane, dimethoxyethane or diethylene glycol dimethyl
ether; ketones such as acetone, methyl ethyl ketone, methy! isobutyl
ketoriepisophoreneComgyplohxandhe; pitrifesisucindasiacetonitile®r is -
b ﬁyl nitrile; amide suclah S form mide N im th gormamlqg
NgN%lmetﬁyﬁgcetpaml & or hexamet J1pF‘l{osr(JDhl(\)Er%% tn%ml St ghod
B.such as dimethyl sulfoxide; and sulfones such as sulfolan, preferably
~mPaloggnated hydrocarbons, and most preferably methylene chloride.
Examples of "condensing agents" to be used include: (1) combinations of
0 anide or diphenyl

sphoryl az&@e and the bases ingicated belo carbodiinyigdes such
@ y Icarbod||m|d&_L3_mWopod|| Idr?s

1<eN - d me langncmropyl)(:arb@dumlde cambina f th (N A—B—R!
C rementlont,pd\e g diimides and t?[éba@es indggated below; %T\(
combinations of the afBrementioned @a(bpdumldesﬁmg H4 hydroxy
compoun@s such as N-hydroxysuccinimide, 1- (Ib)

H2)n

In the above formulae, A, B, D, E, R}, R
are the same as previously defined.
(Step B1)

Step Bl is a step wherein a compound having the
general formula (Ib) is produced by condensing Compound (2)
and Compound (4) in an inert solvent in the presence or
absence of a condensing agent and in the presence of a
base.

In the present step, the same inert solvent,
condensing agent and base described in “Step Al” can be
used. (However, the base used in the present step is most
preferably diisopropylethylamine.)

While the reaction temperature varies depending on

the types of starting materials, condensing agent, base,
solvent and so forth, it is normally from -20°C to 200°C

(preferably from 0°C to 120°C).
While the reaction time varies depending on the

starting materials, condensing agent, base, solvent,
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hydroxybenzotriazole or N-hydroxy-5-norbornene-2,3- dicarboxyimide; (3)
combinations of disulfides such as 2,2'-dipyridyl disulfide or
2,2'-dibenzothiazolyl disulfide and phosphines such as triphenyl
phosphine or tributyl phosphine; (4) carbonates such as
N,N'-disuccinimidyl carbonate, di- 2-pyridyl carbonate or
re 8% his(l-phgrat-dHitetrazolbyd) fed dithiocarbopate; rajsphasphinie 5
aC|d chlorldes such as N,N'- bls% -0X0-3- oxazolidinyl)- %h hinic chlorld
i (8§ S alatEs Sk AL, NSy Sualate: NN HighiRAito ©
hoaoxalate, N,N'-bis(5-norbornene-2,3- dicarboxyimidyl) oxalate,
1,1- qgnHMszD alate, 1rb 6-chlorobenzotriazalyl) oxalate or
1,1- EP‘lLs( ?f)r‘%o?or%éthy enzoItanazo éoxacfa%)e comablﬁat)iéc%n’sg1
de aforementioped pHosphinés apd ant aeddlbarttdxyllcsamel esterhards as
azod| arbox e such.as diethyl diazocarboxylate or 1,1'-
azod%carbogy)dj{:)lperld%% r %q]comt%natlon ofq’%hey aforementioned
phosphines and the bases indicated below; (8) N-lower
alkyl gn%%éﬁ%éo&m 303%'@%%% Su%\h égm ound in which R’ is -
N- ethyl 5 enyllsoxazollum -3'-sulfonate; (9) dlheteroaryl diselenides
COsET BS din-pyiityffselenideotto)wryl sUlfongkriaelidesosicress
acg(ﬂlgﬁqg@zggetﬁglf%1@1@]{@@@@ halo-I-lower alkyl pyridinium
halides such as 2- chloro-I-methyl pyridinium iodide; (12) imidazoles such
<Maghop-dgxalyl diimidazole or N,N'- carbonyl diimidazole; (13) 3-lower
yI -2-halogen-benzothiazolium fluoroborates as
hyI -2- chloro benzothiazolium fluoroborate;

R2 Step C1 R2
N— EA'/\N B O:C:N_R4= N—EAE')/\I}I_A_B_W
OH ~(CHo), 5 O}/—H (CHy)n
N\
(2) o) R* (Ic)

In the above formulae, A, B, D, E, R?, R, R* and n
are the same as previously defined.
(Step C1)

Step Cl is a step wherein a compound having the
general formula (Ic) is produced by reacting Compound (2)
and Compound (5) in an inert solvent in the presence or
absence of a base.

In the present step, the same inert solvents and
bases described in “Step Al” can be used. (However, in the
present step, preferably an aromatic hydrocarbon,
halogenated hydrocarbon or nitrile (more preferably an
aromatic hydrocarbon) is used as solvent, and preferably an
organic amine (more preferably diisopropylethylamine) is
used as a base).

While the reaction temperature varies depending on

the types of starting materials, base, solvent and so
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(14) 3-lower alkyl-benzothiazole-2-selones such as 3-
methyl-benzothiazole-2-selone; (15) phosphates such as
phenyldichlorophosphate or polyphosphate esters; (16) halogenosulfonyl
isocyanates such as chlorosulfonyl isocyanate; (17) halogenosilanes
such as trimethylsilyl chloride or triethylsilyl chloride; 63 (18)
£ ocembinations of loweralkans-sylfanyh hialidgs syehas methane sulfonyl o
chloride and the bases indicated below; and, (19) N,N,N',N'-tetra lower
0°@lkyd hakigjsho. formamidium chlorides such as
NNl sigtramethdchierofgrmamiciym, ghiaride, and, () fesgribed
above is preferred. There are no particular limitations on the base
stprdvider that ittis aloaselthatis usedvinotdinaga alikitationraaetierigire and
soe¥amples afwhich indlyde alkali, metal cathanates suchygs ithium (;nq
carbonate, sodium carbonate or potassium carbonate; alkaline metal

Prpicarsonafes sa&h AS lithiumtiseirdgencarbonsté) sodium

hydrogencgatbanate or potassiym hydrggencarhonate,alkalings metfal -

hydrides such as lithium hydride, sodium hydride or potassium hydride;
NHa|igietfetal Ajdroxitiesisubhoasy ithitmafytfoxide "siuhhyersdde br
coRptassiym bydroxide; alkaline metal alkoxides such as lithium methoxide,

sodium methoxide, sodium ethoxide or potassium t-butoxide; and,

orgaric AhiHeS SudPES idthianfite, theutyffineon, the desired

coflisaprapylethylamiper NemethybpombholingrRyriding, ks as those
(N,N-dimethylamino)pyridine, N,N-dimethylaniline, N,N- diethylaniline,

de 3 & 4{asabiticlofEsi0]don-5%Ehe 3 % Hhazabicyclo[2.2.2]octane (DABCO)
or 1,8-

Among the Compounds (I), a compound in which R’ is -
CO-CH,-N(R?*)R® can be produced according to the following
Method D.
<Method D>

R2 Step D 1 R?
N-E—\ - N-E—\
N—A—B—R' N—A—B—R'
OH D\(c':H ) i 0 D\((I)H )
2 ! 2/n

, n X)K/ X \H/\X.

(2) (6) o 7)

Step D2 R?

(8) O Rb (Id)

In the above formulae, A, B, D, E, R!, R?, R?, R®, X
and n are the same as previously defined, and X' represents

a leaving group.
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diazabicyclo[5.4.0]-7-undecene (DBU), preferably organic amines, and
most preferably triethylamine. While the reaction temperature varies
depending on the types of starting materials, condensing agent, base,
solvent and so forth, it is normally from -20C to 200C (preferably from 0C
to 120C). While the reaction time varies depending on the starting
matenials, eerdensing.agentsbase, solventn §45eaction temperature and
0 farth, it is normally from 5 minutes to 48 hours (preferably from 15
e RIS T5 29 hourl T i TTSte LAinG Hse BFLENG CoRBORd ) i
dewhichcX dsadydroxyl graup; the reattioals prefetably garried ouit, in the

rce.senfe of a condgnsing agent. IQ addition, ip the prese tst%p., an ac;cid
pa ﬁ%y r referably” a lor1ﬂ$ atom F arkro ine atom,
anhydride ch'as a compound having the genéral formula:

an®4rCOOCOiR4 @p an acidranmhidede of:@ompound (3) and an organic
cid as acetic acid) can also be used instead of Compound (3).
(Sﬁeﬁ . . . . :
oflowing completion of the reaction, the desired compound is collected
from theereakfion mirtusd &P acterdance Wyitipordimary metheds.ricogtuced by

reSERTRE, é‘éﬁ%#oﬁ&ﬁéb'}’j}e%@@%%%‘?ﬁ% MU OLIEMQVING, | yent

Insolubfe matter by filtration in cases where insoluble matter is present,
inanlmnisciblersrganie soNemtsuch as water or ethyl acetate is added,

and after washing with swater and,so forth, the; orgapicayer.containing
the desired compound is separated, and after drying with anhydrous
ba pRgresSRpT shitate ot anhygrRousISodiam deffats Sthe ddSirdEEshipoting

balfeohfamedity Qistling offidhe sqluent; Lhgsesuliing desited gompound is
_purified in accordance with ordinary methods if necessary. For example,
A1 FRAREELIUIGT &Y techyStallization, reprecipitation

While the reaction temperature varies depending on

the types of starting materials, base, solvent and so
forth, it is normally from -20°C to 200°C (and preferably

from 0 to 120°C).

While the reaction time varies depending on the
starting materials, base, solvent, reaction temperature and
so forth, it is normally from 5 minutes to 48 hours (and
preferably from 15 minutes to 24 hours).

Following completion of the reaction, the desired
compound can be purified by the same methods as those

described in “Step Al” if necessary.

(Step D2)

Step D2 is a step wherein a compound having the
general formula (Id) is produced by reacting Compound (7)
and Compound (8) in an inert solvent in the presence or
absence of a base.

In the present step, the same inert solvents and
bases described in “Step Al” can be used. (However, in the

present step, preferably a nitrile (and particularly
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or methods used to separate and purify ordinary organic compounds can
be suitably combined to separate and purify by eluting with a suitable
eluent, examples of which include adsorption column chromatography
using a carrier such as silica gel, alumina or magnesium-silica gel-based
Florisil; methods using a synthetic adsorbent such as partition column
pr efikormaographyisiig a cagjeritichass Sephadex 620 (Pharmacia),
Amberlite XAD-11 (Rohm & Haas) or Diaion HP-20 (Mitsubishi
WO EhBricsl); art e tHods T 85 1orr eXcarige SHrBMAtogtaphy of
t yforwasdirevesse-phgsercokinin ichyomatagraply using silica ged oforth, it
. _alkylated silica gel (and preferably high-performance liquid
i3 CARRbFARHYITAMORGhE Comotnde 1, £ESHBBARAI Hifch R3S
120&Q-0-R4 can be produced according to the following Method B.
<Method B> R2 Step B1 R2 N-E-f~\ N-A-B-R' X O%R4 N-E-~N-A-B-RI
OH \(@H2)a y-OCHBAtOE) RUQ) DB h thersivvefermilasha, B,
st B R R B4 X and p, ate thesame as previously defingd(Sten B anqg

Step Bl is a step wherein a compound having the general formula (lb) is
sopidtiiedd bytcortlensifigrCompbaRal (2) BABWCEEHpsand B4R EASINéANRd

préelvenijnthe prgsencear absenaeofha capdensing agent and in the
presence of a base. In the present step, the same inert solvent,

condgﬁéiﬁ@‘ébﬁﬁt SRA'BasE a@gcﬁd%&%e'S%@ﬁﬁp'% béNfsedesired
cofffewevers the baseused intheresert tepds MOshods as those

described in “Step Al” if necessary.

Among the Compounds (I), compound in which R’ is -
(CH,) n—CO-R> can be produced according to the following
Method E.
<Method E>
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preferably diisopropylethylamine.) While the reaction temperature varies
depending on the types of starting materials, condensing agent, base,
solvent and so forth, it is normally from -20C to 200C (preferably from 0C
to 120C). While the reaction time varies depending on the starting
materials, condensing agent, base, solvent, 66 reaction temperature and
Q forth, it is normally from 5 mlnutes to 48 hours d preferably from 15
@ utes to 24 hours). Following t completlo @ e reaction, the
ﬂ \ com und can be purifie % he same methadS as tho
descriphd SteR-A-ig-ngtessary. Among the Con U)E N A—B—R'
sQmpound mQ/vh R3 s - CQS‘N&/{"QW&O% NH2dn Compound®t gan
be proghyiced accora)lng to the followdng Method C. SIMethod C>R2 gtep
C1 R2 N-E~N-A-B-R'N-E-A'N-A-B-RI4IN D., (S CEN- -R D-, 1 OH (le)
(CH2)n O H (CH2)n (2) (5) /~- N R 4 O (I C) In the abod® fBrmulae, A, B,
D,E,R,R2,R4andn a same as previously defined. (Step CI) Step

Cl is a step wherein a co ind having the general formula (Ic) is
produced by reacting Co 2) an Compound (5) in an inert
solvent in the.presence o sencBofaba e present step, the
same inertsolvents and bses gescribdoln IStep Al" can be used.
(However, in the present (s e_P preferably al RRdmatic hydrocarbon,

Jor (i
R2
Step E3 _ 4'/\
— NTE b N-A B-R'
N O T (CHa)y
\Rb (CHZ)m R
7
(®) I (ig)

In the above formulae, A, B, D, E, R}, R
X, m and n are the same as previously defined.
(Step E1)

Step E1 is a step wherein a compound having the
general formula (Ie) is produced by reacting Compound (2)
and Compound (9) in an inert solvent in the presence of a
base.

There is no particular limitation on the inert
solvent to be used provided that it is inert in the present
reaction, examples of which include aliphatic hydrocarbons
such as hexane, heptane, ligroin or petroleum ether;
aromatic hydrocarbons such as benzene, toluene or xylene;
halogenated hydrocarbons such as methylene chloride,

chloroform, carbon tetrachloride, dichloroethane,
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halogenated hydrocarbon or nitrile (more preferably an aromatic
hydrocarbon) is used as solvent, and preferably an organic amine (more
preferably diisopropylethylamine) is used as a base). While the reaction
temperature varies depending on the types of starting materials, base,
solvent and so 67 forth, it is normally from -20C to 200C (preferably from
ch0Crterda0£9n IVbite the-teastiondme-variessdepanding:on the staning
materials, base, solvent, reaction temperature and so forih, it is normall
FORBTS mifutes to ¥EHGUTS (akd Préferabiy from 15 Minites 24 hours),
didtthelpresenicsiepea centpound smwhichsR3ie tGOr NH2 ean be
iErsooduced ifliso%)ﬁaenljc a%igtis augegri%s e%% r?f %(?ngg%nd (5). Following
conﬁfecﬁ%% of e Tedction, the desired” confpouna can e purified by the
disameargthodsras thoselidascyibedan 8Stepdal” asmeckssarytAmong the

ompounds.(l), a compound in which R3 is.- CO-CH2-N(Ra)Rb.can be
e o acoding e ollonne. Mool b Msd o ko Sop b 1
isoR2 NLEHGPCBER' Q NEANEAR-RIr OH YCHBRI D CHL)KE He¥ (8)ich

asgg%cgeg%n(?d%erpi@é REN;EdprciA-BrR RaD HilNyi32 ONNRa (QH2)n
formamide, N,N-dimethylformamide, N,N-dimethylacetamide or
hexamethylphosphoric triamide; sulfoxides such as dimethyl
sulfoxide; and sulfones such as sulfolan; or mixed solvents
thereof, preferably aliphatic hydrocarbons, aromatic
hydrocarbons, ethers or mixed solvents thereof, and more
preferably aromatic hydrocarbons, ethers or mixed solvents
thereof.

There is no particular limitation on the base
provided that it is a base that is used in ordinary
alkylation reactions, examples of which include alkali
metal carbonates such as lithium carbonate, sodium
carbonate or potassium carbonate; alkali metal bicarbonates
such as lithium hydrogencarbonate, sodium hydrogencarbonate
or potassium hydrogencarbonate; alkali metal hydrides such
as lithium hydride, sodium hydride or potassium hydride;
alkaline metal hydroxides such as lithium hydroxide, sodium
hydroxide or potassium hydroxide; alkali metal alkoxides
such as lithium methoxide, sodium methoxide, sodium
ethoxide or potassium t-butoxide; organic amines such as
triethylamine, tributylamine, diisopropylethylamine, N-
methylmorpholine, pyridine, 4-(N,N-dimethylamino)pyridine,
N, N-dimethylaniline, N,N-diethylaniline, 1,5-
diazabicyclo[4.3.0]lnon-5-ene, 1,4-diazabicyclo[2.2.2]octane
(DABCO) or 1,8-diazabicyclo[5.4.0]-7-undecene (DBRU); and,

amides such as potassium bis(trimethylsilyl)amide,
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In the above formulae, A, B, D, E, R', R2, Ra, Rb, X and n are the same
as previously defined, and X' represents a leaving group. 68 The same
groups as the leaving groups in the definition of X can be used for the
"leaving group" in the definition of X', and is preferably a halogen atom,
particularly preferably a chlorine atom or a bromine atom, and most

pr prefetablyya bromine, atony (Step: DY :SiepRiis a step wherein Compound

. (7).is produced by, reacting Compound (2) and Compound (6) in an inert

bl%c?l%%”?nt %lﬁr]e]sgi&@%fg%ase. In the present step, the same inert

solventsiand thases«esctibed ireiGiep A'hean betsed. (Haweveimtheon

ba%e used |nfthsetpresent steg s mioas!'L greferapéy ndnsglséo y%Iethyla ine).

th@VhlPépt%% r8act|ona€fetmlﬁleqra%re varies dépgﬁgma O t s of S frﬁng

soMatertals nase; selenhand o1 fori inis normakyyfromp-2QC 200G C
(and preferably from oOto 120C). })Nhile the reaction time varies depending
(PBA fRe StaningThgtetials, Iask? Sofvent, reaction temperature and so

forth,ijt,is normally from.5 ryRuiesdo 48,haws (and prefergolyframes

minutes to 24 hours). Following completion of the reaction, the desired
st ggmpoEndEaR bepirifice By frrSddife ATEtRGds A3 Hfoses desefited in

reaeePAl" faRsESSANY - SigRP Y StepR4is a stepivhereina compaynds
having the general formula (Id) is produced by reacting Compound (7)

migHE TonkPodtid (BY4H an ﬁﬁ@ﬁsB%ﬁ?ﬁﬁFéﬁbrg@r%elgr BhERES ol 24
holass..

Following completion of the reaction, the desired
compound can be purified by the same methods as those

described in “Step Al” if necessary.

(Step E2)

Step E2 is a step wherein a compound having the
general formula (If) is produced by hydrolyzing a compound
having the general formula (Ie) in an inert solvent in the
presence of an acid or a base.

There is no particular limitation on the inert
solvent to be used provided that it is inert in the present
reaction, examples of which include aliphatic hydrocarbons
such as hexane, heptane, ligroin or petroleum ether;
aromatic hydrocarbons such as benzene, toluene or xylene;
halogenated hydrocarbons such as methylene chloride,
chloroform, carbon tetrachloride, dichloroethane,
chlorobenzene or dichlorobenzene; esters such as ethyl
formate, ethyl acetate, propyl acetate, butyl acetate or
diethyl carbonate; ethers such as diethyl ether,
diisopropyl ether, tetrahydrofuran, dioxane,
dimethoxyethane or diethylene glycol dimethyl ether;

ketones such as acetone, methyl ethyl ketone, methyl
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In the present step, the same inert solvents and bases described in "Step
Al" can be used. (However, in the present step, preferably a nitrile (and
particularly 69 preferably acetonitrile) is used as the solvent.) While the
reaction temperature varies depending on the types of starting materials,
base, solvent and so forth, it is normally from -20C to 200C (and

i spreferablykiemn@ 1o 12061 Whike the repetiomémenvaries depentingsoBuch
the starting materials, base, solvent, reaction temperature and so forth, it

asisal%rﬁ%ﬂb%ﬁr%% RINUESL S hollirs tahd® preterabi/ 515 Rifnutes to

foZddouns), Followingreonpletion abthexeactioni-the esitgd scompount: or

can be. purified by the same methd%ps.ast ose_described in "Step, Al" if
e Rt bty FATRER] the ComBAURHAT), EormpeLng TGRS fo  (CHEJHY

suC»Rbean be produted<saccording ¢e theafoflowiny, Méthod &L s<Methbdas
me 70 Q R2 Step El R2 N-E N"g"lB'RZ:I; INrgf N-E EI-A-B-E%L %I%- C ene

D COOR B OF CHII (o) (n 6 (16} (CHom (1) 204G
glRQOSKQIEQ1$Eﬁ§Ddﬂ$¥BH§bQﬂ@:HZ¥%r; and, mixed solvents of
water and the aforementioned organic solvents, preferably
halogenated hydrocarbons, and most preferably methylene
chloride.

Examples of acids to be used include inorganic acids
such as hydrochloric acid, sulfuric acid, phosphoric acid
or hydrobromic acid; sulfonic acids such as methanesulfonic
acid or ethanesulfonic acid; and carboxylic acids such as
acetic acid, propionic acid or trifluoroacetic acid,
preferably it is hydrochloric acid, sulfuric acid or
trifluoroacetic acid, and particularly preferably
trifluoroacetic acid.

Examples of bases to be used include alkali metal
hydroxides such as sodium hydroxide, potassium hydroxide,
barium hydroxide or lithium hydroxide, and it is preferably
sodium hydroxide or potassium hydroxide.

While the reaction temperature varies depending on

the types of starting material, acid, base, solvent and so
forth, it is normally from -20°C to 200°C (and preferably

from 0°C to 120°C).

While the reaction time varies depending on the
starting material, acid, base, solvent, reaction
temperature and so forth, it is normally from 5 minutes to
48 hours (and preferably from 15 minutes to 24 hours).

Following completion of the reaction, the desired
compound can be purified by the same methods as those

described in “Step Al” if necessary.
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\ (CH2)m ~OH (If) O Rz Step E3 N-E R Ra D\ N-A-B-R | 0 (CH2)" H-N
Rb (CH2)m Ra (8) O N~ b (19) In the above formulae, A, B, D, E, R', R2,
R4, Ra, Rb, X, m and n are the same as previously defined. (Step El)
Step El is a step wherein a compound having the general formula (le) is
produced by reacting Compound (2) and Compound (9) in an inert
solvent in the presence of a base. There is no particular limitation on the
inert solvent to be used provided that it is inert in the present reaction,

(Sg%)mﬁ &5 of which include aliphatic hydrocarbons such as hexane,
heptahies figiin ok petrelesm ether;e aronmatiohydrosarhonsisughtase
benzene, toluene or xylene; halogenated hydrocarhons such as

e etend cHione. Loraiort o et chloae finfor CRRRE

hathlopbenzeneror dichldrobenzene;estergisuchGsrethyh foritate iethyh

i nBEptale, propyl acetate buty| acetgte.or, diethd carhongle.ethgre sych a3,
aethyﬁ ether, diisopropyl ether, tetraﬁygrofuran, dioxane,
agdimiethexyethané loe distkydene glyeol dintethyleethér; akétones such as

acetope, methyl etfyl ketone. methyl isphutyl kstone, isgphorone or
cyclohexanone; nitriles such as acetonitrile or isobutyl nitrile; amides such
sojgent to be used provided that it is inert in the present

reaction, examples of which include aliphatic hydrocarbons
such as hexane, heptane, ligroin or petroleum ether;
aromatic hydrocarbons such as benzene, toluene or xylene;
halogenated hydrocarbons such as methylene chloride,
chloroform, carbon tetrachloride, dichloroethane,
chlorobenzene or dichlorobenzene; esters such as ethyl
formate, ethyl acetate, propyl acetate, butyl acetate or
diethyl carbonate; ethers such as diethyl ether,
diisopropyl ether, tetrahydrofuran, dioxane,
dimethoxyethane or diethylene glycol dimethyl ether;
ketones such as acetone, methyl ethyl ketone, methyl
isobutyl ketone, isophorone or cyclohexanone; nitriles such
as acetonitrile or isobutyl nitrile; amides such as
formamide, N,N-dimethylformamide, N,N-dimethylacetamide or
hexamethylphosphoric triamide; sulfoxides such as dimethyl
sulfoxide; sulfones such as sulfolan; and mixed solvents
thereof, preferably halogenated hydrocarbons, amides or
mixed solvents thereof, and it is most preferably methylene
chloride, N,N-dimethylformamide or mixed solvents thereof.

In the present step, the same condensing agents and
bases as those described in “Step Al” can be used.

While the reaction temperature varies depending on

the types of starting materials, condensing agent, base,

solvent and so forth, it is normally from -20°C to 200°C
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formamide, N,N-dimethylformamide, N,N-dimethylacetamide or
hexamethylphosphoric triamide; sulfoxides such as dimethyl sulfoxide;
and sulfones such as sulfolan; or mixed solvents thereof, preferably
aliphatic hydrocarbons, aromatic hydrocarbons, ethers or mixed solvents
thereof, and more preferably aromatic hydrocarbons, ethers or mixed
(pselveptspthereef, There is RO pagtieylar limitation on the base provided
that it is a base that is used in ordinary alkylation reactions, examples of
whicH'inthRietalRalf $rétal earbbhafes sticheds MARMR eafsdnate, 'Sedlium
st Gabonate.arpotagsium carhgnate; alkaliquetal bicatonates suech as
lithium hydrogencarbonate, sodium hydrogencarbonate or potassium
I eRGdrogentarbioRate: Aicalitheta? Aydidés’such asdithith Rydritie” S6'/ium
miRyeidde eppatassisn-Bydride; ralkaling metalrhydsoxides sueh as lithium
hydroxide, sodium hydroxide or potassium hydroxide; alkali metal
Hikdxides such as lithium methoxide, sodium methoxide, sodium
ethoxidg obpatagsiusbbutoxisle; efganie anuaes suelh) as Heetyiamine,
tributylamine, diisopropylethylamine, N- methylmorpholine, pyridine,
CORRRENGifrdthyPming) pyridifie, °Ki, i tima aﬁ?ﬁf&}%ﬂﬁ-&iéh‘iﬁéﬁﬁne,
de &= diazabicycloj4 SOnon-5:eneck; 4 iazabicyclo[2.2.2]octane
(DABgi@t%r 1,8-diazabi%yclo 5.4.0]-7-undecene gDBﬁ; ar})clé amides 4 out
such a8 potaediim His(Himethysiyamide. 72 tefetably amidss and®
by mosd preferainy potassiunt big(trimethylsilyl)amide. White thehreaotiemating
temperature varies.depending an_the types of starting material .
e A L a Soleat G o orth AT S o el Toong 120 1§22
af 20e@e(preferably frohy €Ct®, 120C). While theaeadtion tilne vagieslting

reQSE?@Q”Qé@fOStive (acyl halide derivative) and Compound

(8) in the aforementioned solvents.
Among the Compounds (I), a compound in which R® is -
(CH,)n—R®> and in which m is from 2 to 6 can be produced

according to the following Method F.

<Method F>
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starting materials, condensing agent, base, solvent, reaction temperature
and so forth, it is normally from 5 minutes to 48 hours (and preferably
from 15 minutes to 24 hours). Following completion of the reaction, the
desired compound can be purified by the same methods as those
described in "Step Al" if necessary. (Step E2) Step E2 is a step wherein a
gmpound having the general formula (If) is pppdiced by hydrolyzing a
pound having the general formula (le) in a rt solvent in the
esence of dn acid or a base. There is no par initatio the inert
entYobe used-prepiged that'itis'ihert in the\présent ‘réac ioNN—A—B-R'
@xamples of%@miﬁclude aliphatic hydrocarbomgs such as hgka@'ﬁqz)n
(C't}fpzpnggne, ligroin or petroleum ether; aromatic h@q%qrbons such as
nzene, toluene or xylene; halogenated rocarbons such f

ethylene chidvide, chloroform, carbgatetrachloride, ichloréeihane,
chlorobenzene or dichlorob&RzZéner€sters such as ethyl formate, ethyl
acetate, propyl acetate, butyla€etate or diethyl carbdliate! ethers such as
diethyl ether, diisoprop het,-tetrahydrofuran, dioxane,
dimethoxyethane o 'ethylqu)glycol dimethyl et sketoney such as
jone, methy2I ethyl ketone, methyl 73 isobutyl e, isophor%ne or
ohexanonB: nitriles such as acetonitrile or isoputylmitgile; arffides such

) N-dimetaylformamide, N,N-dimethyfaceta TRIETOr g
imethyl suRoxidle; or

IS hylph@sp@%r'c triamide; sulfoxides such a )
gu an, alcohols such as meth%@lethanol, propanol,

z&q‘ nes such as

5anol, butapol, ethylene glycol or diethylene ‘glycBl’ water; ,
m&@c@s‘dﬁents %’p Y Al
Step F4
,Ras)
H—N
\Rg
R2
N—E:’)/\N_A_B_R 1
O "(CHy),
(CH2)m-1 na
\ . (1)
N‘Rb

In the above formulae, A, B, D, E, R!, R®

, R%, R R®
X, m and n are the same as previously defined (however, m
is an integer of 2 to 6 in the aforementioned reaction
scheme), and Y represents a leaving group.

There is no particular limitation on the "leaving
group" in the definition of Y provided that it is a leaving
group that is used in the field of organic synthesis
chemistry, and is preferably a halogen atom such as a

chlorine atom, bromine atom or iodine atom; a lower alkane

sulfonyloxy group such as methane sulfonyloxy or ethane
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water and the aforementioned organic solvents, preferably halogenated
hydrocarbons, and most preferably methylene chloride. Examples of
acids to be used include inorganic acids such as hydrochloric acid,
sulfuric acid, phosphoric acid or hydrobromic acid; sulfonic acids such as
methanesulfonic acid or ethanesulfonic acid; and carboxylic acids such

suads cagetis:-acid,prapivsis=acid Do triflucsoacetie acid, fareferakbly itisoup such
hydrochloric acid, sulfuric acf or trifluoroacetic acid, and particularly

*p e?ééﬂ&%ﬁﬂl?o%ﬁ@eeticséﬂéi OEYamplesYF PasRE 6 baUsadinalide

sualkatiymetal, hydroxidesasych asi saditml bydrogideyn potassiun by drexiden, e

rium_hydroxide or lithium hydraoxide, and it is preferaply sodium
o R potas ST e WA e TEacton e RS TE Saries
sutiépendingon thectypes of startiy matérdlpgeid, basey ,solvent andSoane

sufgr ts pormall,from-206,16.200C {and prefesably. from 60,1200
ile’the reaction time varies depending on the starting material, acid,
grbase, sohwentjieaction temperdture: ant sorforth, it isomerniatlyrfiom 5atom,

me{?}l%l%&s é%ﬂ%ﬂﬁ}‘iﬂ%@”gPr%ﬁ?{%%é@%%@ﬂﬂiﬁgte&t?f%%g%@%é and

Following completion ©f the reaction, the desired compound can
paptyrified by the paméanethbdsastthose dostfibad hvxStep Al" if
(sPEEessAyY. 74 (Step E3) Step E3 is a step wherein a compound having

the general formula (1g) is produced by reacting a compound having the

genefdl fdrmitla 1) Witls COMPBLHIES(BY) ik afi Cief seiverit VikitHe the

geRESSENCE OF ARSENGE B a £ONEensiNg -a08N), aRdiNthePresenes 8lind
absence of a base.

having the general formula (If) in an inert solvent with

using a reducing agent.

There is no particular limitation on the inert
solvent to be used provided that it is inert in the present
reaction, examples of which include aliphatic hydrocarbons
such as hexane, heptane, ligroin or petroleum ether;
aromatic hydrocarbons such as benzene, toluene or xylene;
halogenated hydrocarbons such as methylene chloride,
chloroform, carbon tetrachloride, dichloroethane,
chlorobenzene or dichlorobenzene; esters such as ethyl
formate, ethyl acetate, propyl acetate, butyl acetate or
diethyl carbonate; ethers such as diethyl ether,
diisopropyl ether, tetrahydrofuran, dioxane,
dimethoxyethane or diethylene glycol dimethyl ether;
ketones such as acetone, methyl ethyl ketone, methyl
isobutyl ketone, isophorone or cyclohexanone; nitriles such
as acetonitrile or isobutyl nitrile; amides such as
formamide, N,N-dimethylformamide, N,N-dimethylacetamide or
hexamethylphosphoric triamide; sulfoxides such as dimethyl
sulfoxide; and sulfones such as sulfolan, preferably

aromatic hydrocarbons or ethers, still more preferably
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There is no particular limitation on the inert solvent to be used provided
that it is inert in the present reaction, examples of which include aliphatic
hydrocarbons such as hexane, heptane, ligroin or petroleum ether;
aromatic hydrocarbons such as benzene, toluene or xylene; halogenated
hydrocarbons such as methylene chloride, chloroform, carbon
ettettachlorigle, dichtoreethaney chlerebeazane aridichiprokenzenesesters
such as ethyl formate, ethyl acetate, propyl acetate, butyl acetate or
teaf%W%ﬁP%%a?&'ethers such as diethyl ether, diisopropyl ether,

tetralBsafoian; didxans; udimeihexyethanecor diethytene dlyeahdimethyl

ether; ketgnes such as acetone, methyl ethyl ketone, methyl isobutyl
oo Ziine, ROBTEANE of SN AT e Sac e SR B
boisabatyt attrileh amidgsisuch asrfpimamidel, i Nidimesthylfdsmamhigdr ides
sulkNdmethylacetamide o hexametbylohosphoric triamide; sulfowides, ,

such as dlmetlﬁyl stitoxi e; sulfones suchas sﬁﬁ?)lan; and mixed solvents
bottrgof; preferably halogenatedrinjdrdcarens cardides lormmixedisdlyemsde

co 5%9%9“9&@&rﬂ%§f¥%ﬁﬁﬂﬂyQT%HX@ESmCW989§de or tri-tert-

,N-dimethylformamide or mixed solvents thereof. In the present step, the
busarheacontensing dgchts dad Pastscasihbgeldleseribed riStep Alieathy 1

suPe HgedWhiledbe é‘fa(ﬂi?ﬂatf‘?gm@é@@%%?%%l gdependipgone the typgs of

starting materials, condensing agent, base, solvent and so forth, it is

panbhfiahAfam 20EMRIN0 TBmrafralsy frohy 0CI6UDT) CiIbaHe

reactipp;time vades depending Qnibe -staring materials, condeasng on
agent, base, solvent, reaction temperature and so forth, it is normally
thfrohvsmiriteStc 48 hotr\@refetably floRt 15 MifuREIB24 Fobrgnt and

so forth, it is normally from -20°C to 200°C (preferably
from 0°C to 120°C).

While the reaction time varies depending on the
starting material, reducing agent, solvent, reaction
temperature and so forth, it is normally from 5 minutes to
48 hours (and preferably from 15 minutes to 24 hours).

Following completion of the reaction, the desired
compound can be purified by the same methods as those

described in “Step Al” if necessary.

(Step F2)

Step F2 is a step wherein a compound having the
general formula (Ii) is produced by reacting a compound
having the general formula (Ih) with Compound (10) in an
inert solvent, in the presence or absence of a condensing
agent, and in the presence or absence of a base, and is
carried out in the same manner as the aforementioned “Step
Al".

Following completion of the reaction, the desired

compound can be purified by the same methods as those
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Following completion of the reaction, the desired compound can be
purified by the same methods as those described in "Step Al" if
necessary. Furthermore, the present step can also be carried out by, for
example, reacting Compound (If) with a halogenating agent (such as
thionyl chloride or oxalyl chloride) in the aforementioned solvents, and
de theniteagting theskasplltng” reactive dlesivative (acyl halide derivative) and

Compound (8) in the aforementioned solvents. Among the Compounds
(1), a compound in which R3 is - (CH2)m R5 and in which m is from 2 to 6

(Scap bEzo)roduced according to the following Method F. <Method F> 76 R2

E gFlN 11% NAB%ﬁ‘ 5 %(CHZ)O
(CHOM A 2y (CHRT L ZORAIN ORI S g B2 Stept B
by()f)ela\d%zmﬁzza thmNe@{BiRﬂd\fEﬂ@\l-ﬁqB-RJer{@OHMwllaO (CH2)rwith
ﬁ%@%'@ﬁ%@ Hzr%&ek%ckgégkkéé(%ﬂh%§§ ﬁfbrlgé Ok oxalyl
chloride) or a sulfonylating agent (such as methane
sulfonyl chloride, trifluoromethane sulfonyl chloride,
benzene sulfonyl chloride or p-toluene sulfonyl chloride)
in an inert solvent in the presence or absence of a base.

In the present step, the same inert solvent and base
as those described in “Step Al” can be used.

While the reaction temperature varies depending on
the types of the starting material, halogenating agent or
sulfonylating agent, base, solvent and so forth, it is
normally from -20°C to 200°C (and preferably from 0°C to
120°C) .

While the reaction time varies depending on the
starting material, halogenating agent or sulfonylating
agent, base, solvent, reaction temperature and so forth, it
is normally from 5 minutes to 48 hours (and preferably from
15 minutes to 24 hours).

Following completion of the reaction, the desired
compound can be purified by the same methods as those

described in “Step Al” as necessary.

(Step F4)

Step F4 is a step wherein a compound having the
general formula (Ij) is produced by reacting Compound (10)
with Compound (8) in an inert solvent in the presence of a
base, and is carried out in the same manner as the
aforementioned “Step D2”. (However, in the present step,

preferably an amide (particularly preferably N,N-
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R /\CR2 N-E-+~\D-, N-A-B-R1 -, (C O H2)n (CH2)m-1 ~LN:R'a (Il) Rb
In the above formulae, A, B, D, E, R1, R2, R4, Ra, Rb, X, m and n are the
same as previously defined (however, m is an integer of 2 to 6 in the
aforementioned reaction scheme), and Y represents a leaving group.
There is no particular limitation on the "leaving group" in the definition of
diNqupyideddhatit isea leayings groupsthatds wsed inthe fieldioberganicabl v
synthesis chemistry, and is preferably a halogen atom such as a_chlorine
n o Broniiie Ator br TR Al & ke Akda: SURbRYIBRY o oo -
hy8uclyas methane suifoiydoxysertethaneyd sultonyloxy; a halogeno lower
alkang sudfonyloxy groun such, as tifiypromethane suffonvloayor, g
penta [Gorcetharie su nyloxy; oran aryer suﬁonﬁoxy group such'as
cobpenzene suifolyoryp-foleendsulfonylegner praitiob@nzere those
deg%l]f’q_ éo y. Irlnqrgtprefe:&zibjy aash%lo%%% atdorm,.lower alkane sulfonyloxy
group or halogeno [dwer alkane sl onyfoxyygroup, even more preferably
a chlorine atom, bromine atom, methane sulfonyloxy or trifluoromethane

sulfonyloxy, angl. paiculatly prefesgbly methane sulfonyloxy, (Step Fl), - _

Step Flis a step \évhereln a compound having the general formula (Ih) Is
COpiotucedibiFadRicing a dompolrt frvingthe ghesal formula (fpinlaving
Melngrtseivent with

<Method G>

R Step G 1 R?
N—EA'/\ > N_EA'/\
N—A-B-R' N—A—B-R'
D~ | 0=C=N__X D |
OH (CH2)n Q H (CHQ)n
(11) 0 N

Step G2 R2
N-E—\
R? b NA B—R'
HN Q (CHy),
R NH /Ra
(8) 0 N
e

In the above formula, A, B, D, E, R', R?, R% RP, X'
and n are the same as previously defined.
(Step G1)

Step Gl is a step wherein Compound (12) is produced
by reacting Compound (2) with Compound (11) in an inert
solvent in the presence or absence of a base, and is
carried out in the same manner as the aforementioned “Step
Cl”. (However, in the present step, preferably a

halogenated hydrocarbon (particularly preferably methylene
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using a reducing agent. There is no particular limitation on the inert
solvent to be used provided that it is inert in the present reaction,
examples of which include aliphatic hydrocarbons such as hexane,
heptane, ligroin or petroleum ether; aromatic hydrocarbons such as
benzene, toluene or xylene; halogenated hydrocarbons such as
chmethylene cblosiged chioretasms eathkarnttejrachloride, dichloroethane,
chlorobenzene or dichlorobenzene; esters such as, ethyl f%rmate, ethyl
acetalt® proPyl stettBC byt 8Cetdte 6 YidthJICarbonate thers %65?%
cotiethyl @them disopropyfether detrahydrofimanpdiokane, as those
dimethoxyethane or diethyjene glycol dimethyl ether; ketones such as
deggéft%)n%,émle?hyl%e%ﬁﬁ k% onefane ﬁﬁe Fs%%ﬁﬁ/l ketone, isophorone or
cyclohexanone; nitriles such as acetonitrile or isobutyl nitrile; amides such
(Sﬁ% formamide, N,N-dimethylformamide, N,N-dimethylacetamide or
exame hylphosphoric triamide; sulfoxides such as dimethyl sulfoxide;
and stitfepe§aucts as saifelanypreferablyy aromatic hgdiotatlonstore
gefihers. stil mere-preterably 78 ethers. and particulady preferably diethyl, )
ether or tetrahydrofuran. Examples of reducing agents to be used include
wipbrarendiborane, PDoraneaimethyt Sulfidé confpléxande presence of a
babranestetrabydrofyran complex; alkali metal barghydrides  sugh as
sodium cyanoborohydride, sodium borohydride, zinc borohydride or
af piRATA botsHRRideS BAE, AdminiuliAYaNEe cohfip SURISSTRPCAE litRiumip /
pr@waymhxdﬁ%qe tristerts huty} alumpiniym hydride; preferably; borane,
borane-dimethyl sulfide cogg;lex or borane-tetrahydrofuran complex, and

PTgafticaiaty preferiBiyBorahe-tetiatfytrdfbirais smprext WhiktheSeAction
temperature,Matiesdependingen of the reaction, the desired

compound can be purified by the same methods as those

described in “Step Al” if necessary.

Among the Compounds (I), a compound in which R® is -
CO-NH-S0,-N (R*)R® can be produced according to the following
Method H.
<Method H>

R? Step H1 R?
N_E"AN—A—B—R1 - N_EA'/\N—A B—R'
D | O=C=N__.X D |
OH (CHg) 3 O//S\b O}*H (CHy),
@ " J s
% (14)
Step H2 R2
R2 N_E:')AN—A B—R'
N O " (CHgly
)N R
(8) O AN b
R (Im)
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the types of starting material, reducing agent, solvent and so forth, itis
normally from -20C to 200C (preferably from OC to 120C). While the
reaction time varies depending on the starting material, reducing agent,
solvent, reaction temperature and so forth, it is normally from 5 minutes to
48 hours (and preferably from 15 minutes to 24 hours). Following
completion of the reaction, the desired compound can be purified by the
same _methods as those described in "Step Al" if necessajyy. %Sﬁtep E2) _,
Step E2 i§ A%t8p Wherdind'Eormpolid Raving the deneral fofmala i) i&
anpraduced hyheasting acompeunto havingdbe geaeral formula (Ih) with
SCom und (10) in an inert solvent, in the presence or absence of a

(s EOMRPU

cgﬁdensmg agent, and in the presence or absence of a base, and is
carrietteut i the sameshapnehas thenaforementichedl''Step sABr oduced

Following completion. of .the. reaction, the desired c ound can be
oy e D esE, OO S5 e
sohgeessaly. (StepE3) Btep$30is aastepwiterein Gompoand {10) iss

cafioduged, by reaqting a.compaund baving the genergl formyla (i) withs g,

halogenating agent (such as thionyl chloride or oxalyl chloride) or a
Cl&ulforiylatiny agentisuchasanethane stlfanyl ehilefide Apflioromethane

na UYL chleride. benzene sulfanyl chiaride or,p-fpluene sylionyl chioride), o

in an inert solvént in the presence or absence of a base. In the present
chiepl 4R sameined seiveht @nd Ba¥€ Nds those described in "Step Al" can

be used; YWhletheseagtion temperaturg varies depgRdingid gesired
compound can be purified by the same methods as those

described in “Step Al” if necessary.

(Step H2)

Step H2 is a step wherein a compound having the
general formula (Im) is produced by reacting Compound (14)
with Compound (8) in an inert solvent in the presence or
absence of a base, and is carried out in the same manner as
the aforementioned “Step D2”. (However, in the present
step, preferably a halogenated hydrocarbon (particularly
preferably methylene chloride) is used as the solvent.)

Following completion of the reaction, the desired
compound can be purified by the same methods as those

described in “Step Al” if necessary.

Among the Compounds (I), a compound in which R® is -
CO—NH—CO—(CH2)m—N(Ra)Rb can be produced according to the
following Method I.
<Method I>
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the types of the starting material, halogenating agent or sulfonylating

agent, base, solvent and so forth, it is normally from -20C to 200C (and

preferably from OC to 120C) . While the reaction time varies depending

on the starting material, halogenating agent or sulfonylating agent, base,

solvent, reaction temperature and so forth, it is normally from 5 minutes to

hours (and preferably from 15 minutes to 24
9

pletion g{zthe reaction, the dse;:sired compou

6' e jethogs.as those described’ifl "Step Al" a
Step B4 is a steprwhedel a compoupd having the ;
@toduced by regatipg Compaound (10) with Companing,(8) in an ingtH,),

: =C= (CHz)ep -

solvent i the presence of a Cf)a%e, and ﬁ Ehtried Olz)t‘lh'lf@ same manner
as the aforementioned "Step D2® (However, in th€present step, (16)
preferably an amide (particularly preferably N,N 80 dim t"rlﬂ)/Tacetamide) is
used as the solvent, and preferably an alkali metal bicatbonate
(particularly preferably hydrogencarbonate) is used as the base.)
Following gompletion of thefeaction, the desired compound can be
purified_by the same =@ asyhe scribed i1n "Step Al" as
necessary. Amang the Co Ads (I)pa HMPEIR in which R3 is -
CO-NH-C@-WN(Ra)Rb can®heproduced adébtding to the following Method
G. <Method GER S ter) /1 MQEtN-A-B-R' N-E-+~\N-A-B-RI D-
O=C=N X' 8~ CH (?Hz)m

N
N
a’

(In)
rRe’ R°

In the above formula, A, B, D, E, R', R*>, R%, R®, X',
m and n are the same as previously defined.

(Step I1)

Step I1 is a step wherein Compound (16) is produced
by reacting Compound (2) with Compound (15) in an inert
solvent in the presence or absence of a base, and is
carried out in the same manner as the aforementioned “Step
Cl”. (However, in the present step, preferably a
halogenated hydrocarbon (particularly preferably methylene
chloride) is used as the solvent.)

Following completion of the reaction, the desired
compound can be purified by the same methods as those

described in “Step Al” if necessary.

(Step I2)

Step I2 is a step wherein a compound having the
general formula (In) is produced by reacting Compound (16)
with Compound (8) in an inert solvent in the presence or

absence of a base, and is carried out in the same manner as
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OH (CH2)np O/>-NH (2)n (2) (11) O (12) O Step G2ZR2aN-E~ RD
N-A-B-R1 H-N R b 0 NH Ra (CH2)n (8) O,- O N,Rb (1k) In the above
formula, A, B, D, E, R1, R2, Ra, Rb, X' and n are the same as previously
defined. (Step G1) Step Cl is a step wherein Compound (12) is produced
by reacting Compound (2) with Compound (11) in an inert solvent in the
thpresencensabsenesof‘gbasepand is @asked eyl inithetSame MasELE as
the aforementioned "Step . CI". (However, in the present step, preferably a
St RRlogRh&tea iy Scarbon (paftictiarly 3}@9&5& Thé&thylERa g1 Ehiofde)is
prased ab 1e selvent phellawihg:completion aktheé reaction; the desited )
compound can be purified by the s methods as those _described in
ot A e S O B Spts ¢ B4 Aher e Shmasa
cohavingdhe ageneralformilae(dk)bs produceshtyy reaicting €onspaumgsEL2)
de\év(i:tgi oergpg%n%@e) inﬂ iril%rtnsg!:veenggn the presence of a base, and is
carried out in the Same manner as the aforementioned "Step D2".
(However, in the present step, preferably a halogenated hydrocarbon
(partigWatly RisleraBhomsiyienpgnodoadayssasihespienty is -
Following completion of the reaction, the desired
(CHyHrRs and in which m is from 1 to 6 can be produced

according to the following Method J.
<Method J>

R? Step J1 R?
N_EAI’)/\I?I—A—B—FF v R5 NE L N-A-B-R!
OH T(CHa)y NG ~(CHy),
?CHZ)m
2 (17) RS (Ip)

In the above formula, A, B, D, E, Rl, R% Iﬁ, m and n
are the same as previously defined, and Y' represents a
leaving group.

The same groups as those described in the definition
of Y can be used for the leaving group in the definition of
Y', and is preferably a halogen atom, more preferably a
chlorine atom or a bromine atom, and particularly
preferably a chlorine atom.

(Step J1)

Step J1 is a step wherein a compound having the
general formula (Ip) is produced by reacting Compound (2)
with Compound (17) in an inert solvent, in the presence or
absence of a condensing agent, and in the presence or
absence of a base, and is carried out in the same manner as

the aforementioned “Step E1”.
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compound can be purified by the same methods as those described in
"Step Al" if necessary. Among the Compounds (I), a compound in which
R3is - CO-NH-S0O2-N(Ra)R11 can be produced according to the following
Method H. <Method H> C Rz Step H 1 Rz NI C N-E-f-\N-A-B-R’
N-E+N-A-B-RI D-, i O=C=N, X' D-, i OH (CH2)n ,S\O H (CH2)n (2) (13) O
O />-No O10w8Q¥, EhpStepi iR RE Nebher+teRa ) BhA-B-ie Hibls br:H
CHz)n R />-N Ra ($) 0 0 SO N,Rb (I m) 82 In the above formula, A, B,
CO%?%,”IE&, B RE Féﬁ)% g&ﬁéin%%e THE sEHBLSY %?o%%lf&efﬁ%%s. TStep
de bBrStepdHliis asstep witerein Cempesad (14) is produced by reacting
Compound (2) with Compound (13) in an inert solvent in the presence or
absence of a base, and is carried out in the same manner as the
aforemwertionéd 'Stepy Glia {HoweVer, in thepreSentstept preferdblieahods

» Pglogenated ydragarbon,(particularly preferably methylene ahierdelis.y, ,
used as the solr\]/entr?) Foll wing completion of the reac or?, the desire
kncompoang candelpurifieddyydthecsame niethoderastirddec describedin

£13GPA" TNECETSAN(SIERHA)

For example, Compound (2) can be produced according
to the method disclosed in columns 11 to 13 of US Patent
No. 6,511,975. 1In addition, compounds having a leaving
group such as Compounds (3), (4), (9) and (10) can easily
be produced by, for example, halogenating and sulfonylating
the corresponding carboxylic acid compound or alcohol
compound in accordance with the method described in the
aforementioned Step F3. Moreover, Compounds (4), (5) and
(9) can easily be produced by reacting R*-X (wherein, R*
and X are the same as previously defined) with a suitable
compound in accordance with the method described in the

aforementioned Step Al or Step D2.

Since a compound having the general formula (I) and a
pharmacologically acceptable salt thereof of the present
invention have antagonistic activity on neurokinin
receptors (NK;, NK; and NK; receptors), they can be used as
a pharmaceutical. Such a pharmaceutical can be
administered for NKi;, NK, and/or NK3 receptor-mediated
diseases, and examples of such diseases include
central nervous system diseases including anxiety,
depression, mental illness and schizophrenia;
neurodegenerative diseases including AIDS-associated
dementia, Alzheimer-type senile dementia, Alzheimer's

disease, Down's syndrome, demyelinating disease,
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Step H2 is a step wherein a compound having the general formula (Im) is
produced by reacting Compound (14) with Compound (8) in an inert
solvent in the presence or absence of a base, and is carried out in the
same manner as the aforementioned "Step D2". (However, in the present
step, preferably a halogenated hydrocarbon (particularly preferably
aminethyene ehlosider isluseath as thei sglventyFallowing cempleationref the
reaction, the desired compound can be purified by the same methods as

neodR2 HBYCBEY HTSte A ndCeERAR? Athdnd i @ Bfrbotinds {ff 129
cheompound it whichi R3 IS v O -MH-EO-ECHRmMN(Ra)Rb caprize:pradused

b 86C rding to thetfollcc) ing Metho l. <Met od I> 8§.R|2}1££e TIR2N-E |
RORIBR O TR TENTAER' O Y(EHN B HACHDIn O OO (CHiZm
diAdEG s (15Ol {I6) (@H2ymmXL Step PoR2 N-Eis<aRa DIBAB-R
pst;%ﬁ?é%%}%ﬁ%&%%&%?é;?&%%gégg%ﬁpi igekh%gggg§§¥¥¥g
arthritis and rheumatoid arthritis; eczema; allergic
diseases including rhinitis; hypersensitivity diseases
including diseases of hypersensitivity to vine plants;
ophthalmological diseases including conjunctivitis, vernal
conjunctivitis, vernal catarrh, destruction of the blood-
agqueous humor barrier accompanying various inflammatory eye
diseases, increased intraocular pressure and miosis; skin
diseases including contact dermatitis, atopic dermatitis,
urticaria and other eczema-like dermatitis; addictions
including alcoholism; stress—induced somatic diseases;
sympathetic reflex dystrophy including shoulder-hand
syndrome; dysthymia; diseases related to undesirable immune
reactions including transplant rejections and
immunoenhancement or immunosuppression including systemic
lupus erythematosus; digestive organ diseases including
diseases caused by abnormalities in nerves regulating
internal organs, colitis, ulcerative colitis, irritable
bowel syndrome and Crohn's disease; emesis including that
induced by X-ray irradiation and chemotherapeutic agents,
poisons, toxins, pregnancy, vestibular disorders, post-
operative illnesses, gastrointestinal obstruction,
gastrointestinal dysmotility, visceralgia, migraine
headache, increased intracranial pressure, decreased
intracranial pressure or adverse side effects accompanying
administration of various pharmaceuticals; urinary bladder
function diseases including cystitis and urinary

incontinence; eosinophilia caused by collagen diseases,
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m and n are the same as previously defined. (Step 1) Step Il is a step
wherein Compound (16) is produced by reacting Compound (2) with
Compound (15) in an inert solvent in the presence or absence of a base,
and is carried out in the same manner as the aforementioned "Step CI".
(However, in the present step, preferably a halogenated hydrocarbon

s c (partield atiy peaferably: methylese chieride) s ysed as ﬁhaﬁskygsta\,s caused
Followmg completl% n of the_reaction, the desired compound can be

DY pGrified B tHe Same HEods 2ETRoSe ddseribad fi step Art g~ ton oF

conecessary.dStem &Zﬁsmmlzlﬁgastemyhema camwmdnhaa\ma@ﬂm:he

eneral formula |s produced by reacting Compou §(16
T 6] 1 AR SO BE G DTAEeR oF e P o Bas8 "

paand igcartriedtoiutin mezéaleemamn@rasl%thmaf@a@hentlamﬁéﬁmp and

o 2" I—however in th Dresent step, ;%neferab hﬁ'l é—lte ed o tioned
ﬁy rocarbon partlcu ?}F prgfréraably etﬁylmne ch deaﬁ is used as the

phsolvenE)lEdliowing camphetiorsefthe seaction; the desired compound can

£nBE heiied bydhe 595%%’1‘95'1%0!?&%@935 sdescribed ig Step AL,

necessary. Among the Compounds (I), a compound in which R3 Is -
br (0HR)m RS and irrWhighim i9freohr 146 svanlve protiveedsaccordihgtoic

dlglﬁanQQWmcMeQLOdf%lﬂ\ﬂ%tPQd o Rz/3tendL RZN-ERANABRI XL 15
$~IN-E~N-A-B-R1 OH D~(CH2)n ~(( H)m O'\{(CH2)n (CH2)m (2)

2 LRE OF)

Examples of the administration form of a compound
having the general formula (I) of the present invention, or
pharmacologically acceptable salt thereof, include oral
administration by tablets, capsules, granules, powders or
syrups, and parenteral administration by injection or
suppositories. Moreover, a compound having the general
formula (I) or a pharmacologically acceptable salt thereof
of the present invention can also be administered by
pulmonary administration in the form of a powder, solution
or suspension. Preparations for these administrations are
produced by known methods using additives such as
excipients, lubricants, binders, disintegrants,
stabilizers, corrigents, diluents and so forth.

Examples of excipients include organic excipients
such as sugar derivatives, e.g. lactose, sucrose, glucose,
mannitol or sorbitol, starch derivatives, e.g. corn starch,
potato starch, O-starch, dextrin or carboxymethyl starch,
cellulose derivatives, e.g. crystalline cellulose, low
substituted hydroxypropyl cellulose, hydroxypropyl methyl
cellulose, carboxymethyl cellulose, calcium carboxymethyl

cellulose or internally crosslinked sodium carboxymethyl
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In the above formula, A, B, D, E, R1, R2, R5, m and n are the same as
previously defined, and Y' represents a leaving group. The same groups
as those described in the definition of Y can be used for the leaving group
in the definition of Y', and is preferably a halogen atom, more preferably a
chlorine atom or a bromine atom, and particularly preferably a chlorine
ceatom.d&iep dhpStepnl hissa step whereina compountiiaving thed general
. _formulg (Ip) is produced by reacting Compound (2) with Compound (17)
ST SSOARFIhe (Y ECEn o LhSHEE of 5 bHAETSIRG mgBnE
1ighd imthe/presence ol iabisenee 0fi o base; Aad is: carriediout imthei Sdmete

manner as the alforementioned "Step El". 85 Foll}g)win c%mgletion of the
OoOr madgn u (@) ate

réaction. %%mdéaswe%l&l)r%nﬁ)oﬂﬁ an lecﬁl}rleﬂeopby Same methdds as
cathosendescrifigbineStep Atlifarecessarye Eachstdrtingmateriabindhe, or

su?'];foar rgsentloned Meﬁ%q%r{?‘ %ou{§a%gnown compound or can be easily

produced from a known compound in accordance with known methods in
the fielhoPdrgranicfcheristry aRtsexampled €oatpount(23 can bend metal

st%&d&%g agcopding to the maethad disclosed p columas 11, fo d3.0f Us . ,

atent No. 6,511,975. In addition, compounds having a leaving group
tasgeh as Compaundsi(B),ad), @3and (30r-barmeasife beprodiced by, for

spEXAIpLe, halggenating and sulfgnylating the corresponding Larhoxylic

acid compound or alcohol compound in accordance with the method

sogeésetigedlinahe i aférerfieRtioriédnStepT 3 Mereovef ‘TEmpeuAdS (4); (-
1804 @) capeasty ?gtpi(?d ucediby: reacting RarX (wherein, R4s and & ares

the same as previously defined) with a suitable
sodium lauryl sulfate or magnesium lauryl sulfate; silicic

acids such as silicic anhydride or silicate hydrate; and,
starch derivatives.

Examples of binders include polyvinylpyrrolidone,
Macrogol and compounds similar to the aforementioned
excipients.

Examples of disintegrants agents include compounds
similar to the aforementioned excipients, and chemically
crosslinked starches and celluloses such as cross sodium
carmellose, sodium carboxymethyl starch or crosslinked
polyvinylpyrrolidone.

Examples of stabilizers include paraoxybenzoate
esters such as methyl paraben or propyl paraben; alcohols
such as chlorobutanol, benzyl alcohol or phenyl ethyl
alcohol; benzalkonium chloride; phenols such as phenol or
cresol; thimerosal; dehydroacetic acid; and, sorbic acid.

Examples of corrigents include ordinarily used

sweeteners, sour flavourings and fragrances.

In the case of producing a solution or suspension for

pulmonary administration of a compound having the general
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compound in accordance with the method described in the
aforementioned Step Al or Step D2. Since a compound having the general
formula (I) and a pharmacologically acceptable salt thereof of the present
invention have antagonistic activity on neurokinin receptors (NK1, NK2
and NK3 receptors) , they can be used as a pharmaceutical. Such a
f o phamaaceutical-cambe medrmisteredi for Nk NK2 antfordK8 thereof of
receptor-mediated diseases, and examples of such diseases include
ENGe Rt A TN ouL §ydtem disedsts inEdg aniey d%%iélstsjrc?ﬁl, méntal
sublpess and schizophreniad newrbdegenerative diseases inclugivgding
AII%S-asso%ia%%de dementiat Aizheimgr.-g/rpe.senile dementia, Alzheimer's

Cr&lssegég, own's's Id?c?r%rel, derrﬁygﬁlnajtmg dlléleavlqsaet,%]é é)rﬁydﬁlopﬁwig faz%r%ﬁe

of seletasis, nedirepathy xpdripheyals néurapathieand neatalgiapfespiratory lene
s18gases Inchudng Qans obeiuaiNe lung disease rapdilis.

neumoni constriction, asthma and cousg%; in Ilammatory
sudiseases inchuding irflanmmatory bowel diseaseflBD), psodiasis, fibrositis,

oefpieoRERIlR, daopoetallve, aupitiy.and Msnatold ardtiy; ecaga
allergic diseases including rhinitis; hypersensitivity diseases including
podiseases bthypersensitivinewvitéd pfantSrophthalmalogicaf diseases

acincluding canjupctivtis, verngh conivpctvilis, vemal cajares destruction,of; -
the blood- aqueous humor barrier accompanying various inflammatory
agepé diSesses, idéasedintrabédiar presatre Ahd PRioBISOBKIA SdiseasesT

thifciuding contact dernabits, atepic detmalis, ; UHICAHS andpthebnally
eczema-like dermatitis; addictions including alcoholism; stress-induced
Copgmatic YisBases SyRipatiwtic reliex a)sticp Ry REREMG SHduldéchand

ce d¥RArene; dysthymiandisgasesglated o updesirable immune

A composition for pulmonary administration produced
in the manner described above is administered directly into
the nasal cavity or oral cavity by a typical means in the
field of inhalants (using, for example, a dropper, pipette,
cannula or atomizer). In the case of using an atomizer,
crystals of the present invention can be atomized as an
aerosol in the form of a pressurized pack together with a
suitable nebula (for example, a chlorofluorocarbon such as
dichlorofluoromethane, trichlorofluoromethane or
dichlorotetrafluoroethane, or a gas such as carbon

dioxide), or they can be administered using a nebulizer.

While the amount of a compound having the general
formula (I) or pharmacologically acceptable salt thereof of
the present invention used varies depending on the
symptoms, age, administration method and so forth, it is
desired to administer in an amount of 0.1 mg as a lower

limit (preferably 1 mg and more preferably 5 mg) and 1000
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reactions including transplant rejections and immunoenhancement or
immunosuppression including systemic lupus erythematosus; digestive
organ diseases including diseases caused by abnormalities in nerves
regulating internal organs, colitis, ulcerative colitis, irritable bowel
syndrome and Crohn's disease; emesis including that induced by X-ray

mgireadiationgpe ehematherapeuic-agets, posong, wxinsnpregnansyerably
vestibular disorders, post- operative illnesses ﬁastrointestinal obstruction,

50 JBSitoiRtdstiialdysmétiling ViscerAigi Tigraifs Theddaghé litdreasedse °r
by iniractanialpressurendecreased dintraeranial qressuse os adverseysige oms

i Sffecls accompanying, administration of various pharmaceuticals, yringry
bladder Fifiction diseases mcﬁljdmg cysjtfﬁs and urinary |ﬁcontlnence;
caeesinophilia causecd by collagen diseases87 sdlerodedmaiord<asciola
aafjeRasa nfegfion; diseases caysegl by giroulation appormaliiies due to
vascular dilation or constriction including angina pectoris, migraine
(phededachel and Raymaudsndiséade pair associatedawith feception of pain

(pREREYANoN Incliding migraing headache, headache and, teathache; and,
sleep apnea syndrome. The aforementioned pharmaceuticals can be
dogsedaskypréphylactic oi therapeltic foraredpisatorypdiseases sudtpas he

sy thma, bronchitis and chronic obstructive lung disease; allergic
diseases such as rhinitis; and/or urinary incontinence in particular.
Examples 8ftheladiminigtration T8 dfadmpdurtl havipging gepsidld

chiorguiia () of the-presentinyengion, or pharmacologically accepiable, salt

thereof, include oral administration by tablets, capsules, granules,
sapbwderTor 3yrp3, AR parerterat admifisfEion B fnjeélish opender and

soSiRRasitories. Moreuer-a gompoyad havingthegengralamount of 0.01
Lg/kg as a lower limit (preferably 0.05 pg/kg) and 1000
Lg/kg as an upper limit (preferably 100 pug/kg and more

preferably 20 Mg/kg) per day to an adult human in a single
dose or by dividing into multiple doses according to the

symptoms, in the case of pulmonary administration.

BEST MODE FOR CARRYING OUT THE INVENTION

Although the following provides a more detailed
explanation of the present invention through its examples,
reference examples, preparation examples and test examples,

the present invention is not limited thereto.

[Example]

[Example 1] 1-(2-{(2R)-2-(3,4-Dichlorophenyl)-4-[3,5-
bis(trifluoromethyl)benzoyl]morpholin-2-
yllethyl)spiro{ (2S)-2—-[ (acetoxy)acetoxy] }indane-1,4"'-
piperidine hydrochloride (Exemplary compound No. 2-97
hydrochloride)
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formula (I) or a pharmacologically acceptable salt thereof of the present
invention can also be administered by pulmonary administration in the
form of a powder, solution or suspension. Preparations for these
administrations are produced by known methods using additives such as
excipients, lubricants, binders, disintegrants, stabilizers, corrigents,
diluents @ndhso foftha Examples-ef-gxcipipntsrinclkide Dsgania €xcipiends

uch as sugar derivatives, e.g. lactose, sucrose, glucose, mannitol or
SOTHhal: ot AL 2 OPR Sartls Dot Seh dtater
di dextsincgstcanlyaxyraethyl, starch, cellulose derivatives, e.g. crystalline

. cellulose, low substityted hydroxypropyl cellulose, hydroxypropyl methyl

blts:ZIqu 6::@,%%]ﬁ%nxe;t/%r%é/ti&gge‘ﬁwo\é%/f%aré/ﬁjkrlr? ié%c%(ymethyl cellulose or

v linteimally erosstiiked sedivhydarbexymethyh 88 tellulopeé pand gumeAraiic,
extran or pullulan;.and, inorganic, excipi such as silicate derjvatives,

2 oy iiC At S et p e ey pr ¥R Ene

inmaghesiuem akintinium metasilieate; phosphdtes ce ga cafdivmyshibsphate; om

cefiRbonates, e, calgium Garhonate, ot sulfgtes, e.9. clciim sulfate.
xamples of lubricants include stearic acid and metal stearates’such as

f1itakeiim stearate bemaghesiuns stdacateb talcneslIdidal sviao wakes suthe

so@SDEE qUMOF spesmacstihoric.acid; adipicapid; sulfates suchas., gel

sodium sulfate; glycol; fumaric acid; sodium benzoate; DL- leucine;
chzediahPRyRIEd st tamyl sufates such as hsodird lauryl sulfate or

chMagngsiym %)ﬁlésﬂj@tﬁ/; Pi'_i,CiCi @C@Q&ét&bs%%iil}@a afﬂygré@l%% siligate
hydrate; and, starch derivatives. Examples of binders include

mL hoRRmy By riciideRE ! Miictsgal @Hd CorRFuRtIsSSIAal fthel - 5 mL) was

adatorementigned The solvent was distilled off again under
reduced pressure, followed by azeotropy with diethyl ether
twice. The thus obtained residue was recrystalized from
hexane to obtain 171 mg (yield: 95%) of the title compound
as a white crystal.

'H-NMR spectrum (400 MHz, DMSO-ds) & ppm: 8.45-8.01 (3H,
m), 7.85-7.12 (7H, m), 5.43 (1H, bs), 4.56 (2H, bs), 4.21-
1.62 (24H, m).

IR spectrum V max cm ' (KBr): 2961, 1748, 1646, 1474, 1439,
1376, 1282, 1186, 1137, 905, 681.

Mass spectrum (FAB) m/z: 801 ((M+H)', free form)

Elementary analysis (for CsgH37C13FgN,0¢)

Calculated (%): C:54.46, H:4.45, N:3.34, F:13.60, Cl1l:12.69
Found (%) : C:52.13, H:4.54, N:3.43, F:12.23, C1:11.83

Optical rotation: [OL]D20 = 4+39.5 (c=1.00, methanol)

[Example 2] 1-(2-{(2R)-2-(3,4-Dichlorophenyl)-4-[3,5-

bis(trifluoromethyl)benzoyl]morpholin-2-
yllethyl)spiro{ (2S)-2-[(3,3-dimethylbutanoyl)oxy] }indane-
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excipients. Examples of disintegrants agents include compounds similar
to the aforementioned excipients, and chemically crosslinked starches
and celluloses such as cross sodium carmellose, sodium carboxymethyl
starch or crosslinked polyvinylpyrrolidone. Examples of stabilizers include
paraoxybenzoate esters such as methyl paraben or propyl paraben;

1, alcopelse suetl as chiaiebutanel: beszylmiteahol o phesyhethyldalcehok-106
genzalkonium hloride; phenols such as phenol or cresol; thimerosal;

hy 59)9%85&%62(:@; and, sorbic acid. Examples of corrigents include
ordinatily usedcsweeteness, sour flavouringsiandsfragrancesrlndbecaseto

of producing a solution or suspension for pulmanary administration of a
B T auii (e hheral 08 JmAIE ) of b acogialy (4
diabdeptablessaitithereof ®f he present invention, for example, said solution

o101 SUspension canhe,ioduoed by, dissglving or suspending crystals of
the present invention in water O¥ In a mixture of water and an auxnlary

yl$elt/b_ml()e$g>.,iembh2)_ﬁ prépylgne ogdyddl_roﬂép@%;‘e_lhﬁé_ﬁ@ gheol)dsSoeh and

3, SOlytion of Syspension may, also;contaip anantiseptic{e gy (yic14: 809)
benzalkonium chloride), solubilizing agent (e.g., a polysorbate’such as

of TikenBO-deSpamsowrdupface adtiviatorastchtaslbenzalkonium

chloride), buffer, isotoniciagent (e.g. jum rid sorpti
IRprS rﬁgt%elr‘%rﬂd orm%%ck%rﬁerﬁ%%a itio%,%t e’suzs%%%\éic?%!ir%gy a<£1IJ2(|%i%haﬂl3§5 o

14gontairia susperding agent (sueh@s mictocrystalling eeélfuylose oy sediim

carboxymethyl cellulgse). A co Sitj 1 pulmonary administration
Maf)rsodslﬁ:%atﬁ]%eﬁ?a&rgjer)m e%'cr?ggg aé)%?\;leql{s) aﬂ?n%ies?erggrdmlrectly into the
nasal cavity or oral cavity by a typical means in the

[Example 3] 1-(2-{(2R)-2-(3,4-Dichlorophenyl)-4-[3,5-
bis(trifluoromethyl)benzoyl]morpholin-2-
yllethyl)spiro{ (25)-2-[ (cyclohexylcarbonyl)oxy]}indane—
1,4’ -piperidine hydrochloride (Exemplary compound No. 2-110
hydrochloride)

The reaction was carried out in similar procedure to
Example 1 using 150 mg (0.214 mmol) of 1-(2-{(2R)-2-(3,4-
dichlorophenyl)-4-[3,5-
bis(trifluoromethyl)benzoyl]morpholin-2-
yl}lethyl)spiro[ (25)-2-hydroxy]indane-1,4’-piperidine and
cyclohexanecarboxylic chloride to obtain 185 mg (yield:
99%) of the title compound as a white crystal.

IR spectrum V max cm = (KBr): 2933, 2857, 2657, 2477, 1726,
1647, 1473, 1452, 1440, 1376, 1281, 124¢, 1185, 1170, 1138,
1029, 905, 757, 681.

Mass spectrum (FAB) m/z: 811 ((M+H)", free form)

[Example 4] 1-(2-{(2R)-2-(3,4-Dichlorophenyl)-4-[3,5-
bis(trifluoromethyl)benzoyl]morpholin-2-

yllethyl)spiro{ (2S)-2-[ (methoxyacetyl)oxy] }indane-1,4"-
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field of inhalants (using, for example, a dropper, pipette, cannula or

atomizer). In the case of using an atomizer, crystals of the present

invention can be atomized as an aerosol in the form of a pressurized

pack together with a suitable nebula (for example, a chlorofluorocarbon

such as dichlorofluoromethane, trichlorofluoromethane or
pigichloretetraflyarasthane; ofa gas:sughl as ¢adeno digxitdeyoQr they xan

ﬁe administered using a nebulizer. While the amount of a compound
DYREGIRG thE 48Réral formula (1) or pharmacologically acceptable salt

thereohef thepresent inventian used varies dependingan theogyuptoms; o

age, administration_rpethod a forth, itis desired t inister in.an
R of DG A er Rt ir Fably T g it miorebietoratiy s
d i nig) @ndct 00,90 Avg-4s ah-upper limit (preferably 100 mg and more
. prefer. 50 mq) per, to an adult h n.either in a single dose or by
blgi\%drlr%) %grﬁ?ﬁq%lgy oqs%'é%zc% r%?ﬁné) t ut%](glslynm%?oms in the case of oral
y 1 administration; édr(examplehirthex gdse dhimtraleddus admimistratfors itds

megﬁ%&%t@eé\ﬁl@i@ﬁ&e&ﬁég grountof 0.0 §‘.Qoa§n§ lowerlimit referally
0.1 mg) and™100 mg as an upper limit (preferably 10 mg) per day to an
thadgh himapcnzesinglea dose vh by <lividinigtintb -multiple doses according

IRtoStheec ymptoms. In addjiiopﬁgrhile tr}% ngou% gga C?%””P%Vmggg%,

the generlé formuia. (I%lr pharmacologically acceptable” salt used Varies

14dependihg onlthe Sympidms, age,3gendes and13a6 forth, itis desired to 905,
75§dm' 'Etgr in an amount of 0.01 g/kg as a lower limit (preferably 0.05

g/kg) and 1000 g/kg as an upper limit (preferably 100 g/kg and more
Ma preferabiyc 20mg/kgjAder day e an’adult (iniian,in &rsiagléodose or by

dividing into multiple doses according to the
[Example 5] 1-(2-{(2R)-2-(3,4-Dichlorophenyl)-4-[3,5-
bis(trifluoromethyl)benzoyl]morpholin-2-
yllethyl)spiro{ (25)-2-[ (cyclopropylcarbonyl)oxy] }indane-
1,4’ -piperidine hydrochloride (Exemplary compound No. 2-107
hydrochloride)

The reaction was carried out in similar procedure to
Example 1 using 150 mg (0.214 mmol) of 1-(2-{(2R)-2-(3,4-
dichlorophenyl)-4-[3,5-
bis(trifluoromethyl)benzoyl]morpholin-2-
yl}lethyl)spiro[ (25)-2-hydroxy]indane-1,4’-piperidine and
cyclopropanecarboxylic chloride to obtain 72.0 mg (yield:
42%) of the title compound as a white crystal.

IR spectrum V max cm = (KBr): 2926, 2482, 2406, 1724, 1646,
1473, 1439, 1392, 1376, 1281, 1172, 1139, 1071, 1029, 905,
758, 681.

Mass spectrum (FAB) m/z: 801 ((M+H)", free form)

[Example 6] 1-(2-{(2R)-2-(3,4-Dichlorophenyl)-4-[3,5-
bis(trifluoromethyl)benzoyl]morpholin-2-
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symptoms, in the case of pulmonary administration. BEST MODE FOR
CARRYING OUT THE INVENTION Although the following provides a
more detailed explanation of the present invention through its examples,
reference examples, preparation examples and test examples, the
present invention is not limited thereto. [Example] [Example 1]

yl1&2Hﬁﬂ3b§{36&@@$¢¥@phqmﬁbﬂﬂﬁé&1n—1—yl)acetyl]oxy})indane—
gls(trlﬂuoromethyl)benzoggmor holin-2-

Ty SO((25) o2 [(ACe B Kot I FATRRL A hiRae e Mo+ 2=

11 hydrochtorider{ Exemptary compound No. 2-97 hydrochlorlde) 91 0.07 mL

of ac%t? yacety rldew adg gﬁtab;ol%log }9(1; 150 50 flélfpl ﬂ)_

of 1-( 4 dléWoro henyl
phbs@mﬂumr@mﬂtﬂayh)behz@/ﬂmmfph@ln@- 057 mmol) of 4-

dxm}eeth |ro % EE% roxylﬂrédraenlgtg?lé Blperldme aq_d 320 mg {129,§foerm

mmol mmo iisopropy yFamlne ih toltiene (%rb
(OtHeTmixtare) was sﬂlrréé at (edh —temForatutte $orl20 hobwsy thie resinl was -

o1 (Y006 B firatan, Afirihe gesidye ohtaned by evaporating the

solvent under reduced pressure was purified by silica gel chromatography
yl@@l@hwglmlﬂéﬁp methylere hotdlorderethamsi=10/4§,iPwas tiskohed A48

nol @hﬂo'l‘}r 8@%”'\%%%198'1'95‘8 agidsdipxane 5_38"5'9& - 54@"-1)1]!"33

ded thereto. The solvent was distilled off again under reduced
pf]e%sm@kélldﬁedbg«%&b@&éﬁ&l%hldﬂeth?l EtheP fwitet IThéqhgs chloride

un@@@"l%%‘f‘(@s fegrystalized EVH@ hexape to gbtain 1£41,mg (deld; o q
95%) of the title compound as a white crystal. 1H-NMR spectrum (400

at MEPATDNMSTREAGRS Wt TR A58.0PSH, M1 857210l 7 W BIAS (1135
waBsk 486 @H. ket 2dnd a2 saturated NaCl solution and dried

over anhydrous magnesium sulfate. The residue obtained by
evaporating the solvent under reduced pressure was purified
by silica gel chromatography (eluting solvent: methylene
chloride/methanol=50/1-100/3) to obtain 337 mg (yield: 71%)
of the free form of the title compound.

5 mL of ethanol was added to 336 mg (0.405 mmol) of
the free form of title compound thus obtained to dissolve
it and 0.51 mL of 4N hydrochloric acid-dioxane solution was
added thereto. After the reaction mixture was stirred
under ice-cooling for 10 minutes, the solvent was distilled
off under reduced pressure, followed by azeotropy with
diethyl ether. Ether was added to the thus obtained
residue to collect it by filtration to obtain 341 mg
(yield: 93%) of the title compound as a white solid.

'H-NMR spectrum (400 MHz, CDs0D) & ppm: 8.20-7.92 (3H, m),
7.87-7.20 (7H, m), 5.70-5.40 (1H, m), 4.55-1.80 (30H, m).
IR spectrum V max cmﬂ'(KBr): 3422, 2928, 2873, 2646, 2551,
2424, 1750, 1695, 1645, 1473, 1457, 1440, 1376, 1281, 1240,
1224, 1206, 1186, 1138, 1109, 1098, 1073, 1049, 1027, 905,

95



1.62 (24H, m). IR spectrum V max cm-1 (KBr) : 2961, 1748, 1646, 1474,

1439, 1376, 1282, 1186, 1137, 905, 681. Mass spectrum (FAB) m/z: 801

((M+H)", free form) Elementary analysis (for C38H37C13F6N206)

Calculated (0): C:54.46, H:4.45, N:3.34, F:13.60, C1:12.69 Found (0):

C:52.13, H:4.54, N:3.43, F:12.23, C1:11.83 Ogptical rotation: [a]D2 _
75%39&8(t=1.00, methanol) [Example 2]

1-(2-{(2R)-2-(3,4-Dichlorophenyl)-4-[3,5- .
aGR G BERHo o rBidin 3 )+ Eree £omm
E 1 yhjetiyd)Spita{2S)<2-K 3, dimethywtbutanayl exy| nttane 92 1,4'-piperidine

hi/drolchjcoricci:ie (5xg | ry czo§np%qn4d No- Z-ﬁL_OE ggdroEchHo id& The.
Cfesction was darrie O'l% 1 Simi & to° % ‘g

In ‘similar procedure to "Example 1 using 150'mg
Fo2d4 mmol) of 1-(L4(2R)-27(3,4+:dichibrophehyh-[F511.48, C1l:15.39
bis(trifluoromethyl)benzoyljmorphalin-2-

OP ety IFSHifdTPS)-2-hldroxyinddrie-1, 4 pigertfie BRGRancL)

3,3-dimethylbutanoic chloride to obtain 143 mg (yield: 80%) of the title

compound as a white crystal. IR spectrum V max cm-1 (KBr) : 2960, 2658,
(E5RRE ot 1047, LA 36 1374 Log LRGOLER D13, 865177
t r 68+ IMasgspecti (FABhmIZ 799-(MFER L frepsiotm) [Exasple-3]

-(2-{(2R)-2-(3,4-Dichlorophenyl)-4-[3,5- ;s .

{ [&ls?tr' %8310%4&%9% r‘%‘z%?/%é’n% 6%(%%%2-“6‘“6‘1' 47-piperidine
dip{etlhd)ySpiro{(2S)-2-Heyclobhexylcanopnyliokyilindanet 124'-piperidine

. rochloride .(Exemplary compound No. 2-110 hydrochloride) The
dl?&ﬁcﬁi%ﬁ%fs%&%iid out in similar procedure to Example 1 using 150 mg

(0.217 ramoh aof 11 (2{ (2R} 29@84-1dichlorophenyh#4rf3]&r procedure to

rx QitiflugromathyhbenzayImpspholin-gz 1) of 1-(2-[ (2r)-2-(3, 4-
dichlorophenyl)—-4-(3,4,5-trimethoxybenzoyl)morpholin-2-
yl]ethyl}spiro[(2S)-2-hydroxy]indane-1,4’'-piperidine, 232
mg (1.60 mmol) of 2-morpholine acetic acid, 0.45 mL (3.20
mmol) of triethylamine, 408 mg (1.60 mmol) of N,N-bis(2-
oxo—-3-oxazolidinyl)-phosphinic chloride and 7 mg (0.057
mmol) of 4-(dimethylamino)pyridine to obtain 404 mg (yield:

\

83%) of the title compound as a white solid.

'H-NMR spectrum (400 MHz, CDs0D) & ppm: 7.87-7.20 (7H, m),
6.70-6.60 (2H, m), 5.70-5.38 (1H, m), 4.50-1.80 (30H, m)

IR spectrum V max cm*’(KBr): 3426, 2936, 2872, 2644, 2537,
2423, 1750, 1634, 1583, 1505, 1462, 1427, 1415, 1380, 1330,
1269, 1228, 1207, 1125, 1075, 1026, 1004, 927, 901, 871,
831, 762, 723, 678.

Mass spectrum (FAB) m/z: 782 ((M+H)", free form)

Elementary analysis (for C41H49C1,N30g 2HC1 1.5H,0)
Calculated (%): C:55.79, H:6.17, N:4.76, Cl:16.07

Found (%) : C:55.87, H:6.07, N:4.69, Cl:16.37

Optical rotation: [OL]D20 = 4+39.5 (c=1.00, methanol)
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yl}ethyl)Spiro[(2S)-2-hydroxy]indane-1,4'-piperidine and
cyclohexanecarboxylic chloride to obtain 185 mg (yield: 99%) of the title
compound as a white crystal. IR spectrum V max cm-1 (KBr) : 2933, 2857,
2657, 2477, 1726, 1647, 1473, 1452, 1440, 1376, 1281, 1246, 1185,
1170, 1138, 1029, 905, 757, 681. Mass spectrum (FAB) m/z: 811
(M+H) free form) [Example 4] 1-(2-{(2R)-2-(3,4-Dichlorophenyl)-4-[3,5-

trifluoromethy ]morph lin-2-
) oS [ PhOR A R R R 8™ bigkrbne
bi bydrm:hbﬁldﬁc(ﬁe(emlary@oﬂmpnnddﬁd@halﬂ bydrochloride) The
as. carr t il r proc dure to Example 1 using 150 mg
G208 M) of LR 1 SEAOpAer ) A3 5

-{(2R) ichlorop enyl) -4-[3,5
ylbbw&muoaﬂﬂ@hybbmmﬂgﬂ&wﬂp%dﬁprer1d1ne dihydrochloride

e%m I?] |%)£@S%grbgy%rgxyl%n@/) &erld}pf and methoxyacetyl
0 0 o

faih mg (yield € title compound as a white
crystaIlhER spectrum:V wrax cra-Ar(KBt): @930112655@5@8 49¢ 4645 to

L 6, 1363, 1 11 0 0 58, 6
EX%/I@;;IS spreSCtrum ( A%B;i)ém?gg?)? 3 ((%\%Hg)ﬁngfjﬁée fgffrsn)% [é%a%p(?eg s (831 =
dighRqrzRR23 Y bithlctephenyl)-4-[3,5-

b DisEtrfleoromerylb Z)OMQH‘% s2ono1 i
yl}ethyl)Spiro{(2S)-2- (cyclopropy carbonyl)oxy]}lndane 1,4'-piperidine

v 1 hgdochloriele  Exémplary conspound Ne 21107 LnydroehlrteyThe, 262

mge@ction Vﬁ%‘ia;m@@ OALL N, SiPplar Pﬁ%‘?%&‘{%ﬂ Example lhusing 150 Mg o2
(0.214 mmol) of 1-(2-{(2R)-2- (3 4- dichlorophenyl)-4-[3, 5

o O Py aHEOYRmoTHoFE2 (L 5L MhOL) BF N, N-bis (2-
oxo—-3-oxazolidinyl)-phosphinic chloride and 4 mg (0.03

mmol) of 4-(dimethylamino)pyridine to obtain 182 mg (yield:
67%) of the title compound as a white solid.

IR spectrum V max cmﬂ'(KBr): 3436, 2927, 2874, 2653, 2558,
2461, 1733, 1644, 1472, 1457, 1440, 1376, 1282, 1243, 1183,
1138, 1108, 1096, 1028, 981, 928, 905, 759, 681.

Mass spectrum (FAB) m/z: 856 ((M+H)', free form)

[Example 9] 1-(2—-{(2R)-2-(3,4-Dichlorophenyl)-4-[3,5-
bis(trifluoromethyl)benzoyl]morpholin-2-
yllethyl)spiro((235)-2—-{[(3-morpholin-4-
yl)propanoyl]oxy})indane-1,4’-piperidine dihydrochloride
(Exemplary compound No. 2-113 dihydrochloride)

The reaction was carried out in similar procedure to
Example 6 using 218 mg (0.311 mmol) of 1-(2-{(2R)-2-(3,4-
dichlorophenyl)-4-[3,5-
bis(trifluoromethyl)benzoyl]morpholin-2-
yl}lethyl)spiro[(2S)-2-hydroxy]indane-1,4’'—-piperidine, 247
mg (1.55 mmol) of 3-morpholinepropionic acid, 0.43 mL (3.10
mmol) of triethylamine, 395 mg (1.55 mmol) of N,N-bis(2-
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yl}ethyl)Spiro[(2S)-2-hydroxy]indane-1,4'-piperidine and
cyclopropanecarboxylic chloride to obtain 72.0 mg (yield: 42%) of the title
compound as a white crystal. IR spectrum V max cm-1 (KBr): 2926, 2482,
2406, 1724, 1646, 1473, 1439, 1392, 1376, 1281, 1172, 1139, 1071,
1029, 905, 758, 681. Mass spectrum (FAB) m/z: 801 ((M+H)", free form)

ox{Example A} 1: @i {{2R)-2-BAPicharopbrny)-4d8,%rnd 5 mg (0.03

bis(trifluoromethyl)benzoyllmorpholin-2 94 _ _
g R S DS S BNV ity ey Bt 15 diflerkiig
6 3 dihydrocthieride: (Exe mplagyccamipeundNeh 2+ 212 dihydrochloride) 435

mg (1.71 mmol) of N,N-bis(2-ox0-3-oxazolidinyl)- phosphinic chloride and
TR75H6 (0,057 MBof (difHifyamirib}Byridire were bided 48 3 soldtdir -
2498400 mygy (069 4mmol)sofl-(2-{(2R)-2r(B14-dichiorophenyly-4-[8Ls2, 1185,

bis(trifluoromethyl)benzo 2morpho|in-2-
11§i]fetijr)}1)]s%irof'(9é)%-2- xylindahe-1 4 pipéfidine, /248 m§ {1.72%hmol)
Ma 8k2-4perpholine acetin asidand48 miv«(3)42 mimeb of friethylamine in

12 mL of methylene chloride under ice-cooling with stirring and the

mixture was stirred at room temperature for 1 hour. The reaction mixture
[Ewaspwashed with-water erwrl)a satusatediNaGlisotatioreand dried [Gver—

. anhydrous magnesjum sulfate. The residue obtaiped by evaporating the
bl§ R%rll? IJE#&&%% %é@ﬁ?e%%ﬁ? wgrg%{i?diﬂgélﬁly gilica gel chromatography

v 1 (eduting. $elvento etlylefe {dhlaride/methanol=50/1-100/3) to obtain 337
form of the.title compound. 5 mL of ethanol

e A6 346 i {0405 o) T hs T fort aF e Saripound

hythusabbitainedeo tissotel drand-0stanhof ¥N. hydrdehlohg dcidibxanele )
solutipp was, added thereto. After the reagtion mixtyrewas simed jure o

Example 1 using 150 mg (0.214 mmol) of 1-(2-{(2R)-2-(3,4-

dichlorophenyl)-4-[3,5-

bis(trifluoromethyl)benzoyl]morpholin-2-

yl}lethyl)spiro[ (25)-2-hydroxy]indane-1,4’-piperidine and 2-

o°

methoxyethyl chloroformate to obtain 172 mg (yield: 96%) of

the title compound as a white crystal.
IR spectrum V max cmﬂ'(KBr): 2928, 2481, 2393, 1746, 1640,
1473, 1440, 1363, 1282, 1266, 1186, 1137, 1027, 905, 681.

Mass spectrum (FAB) m/z: 803 ((M+H)', free form)

[Example 11] 1-(2-{(2R)-2-(3,4-Dichlorophenyl)-4-[3,5-
bis(trifluoromethyl)benzoyl]morpholin-2-
yllethyl)spiro{ (25)-2-[ (ethoxycarbonyl)oxy] }indane-1,4"-
piperidine hydrochloride (Exemplary compound No. 2-121
hydrochloride)

The reaction was carried out in similar procedure to
Example 1 using 150 mg (0.214 mmol) of 1-(2-{(2R)-2-(3,4-
dichlorophenyl)-4-[3,5-

bis(trifluoromethyl)benzoyl]morpholin-2-
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under ice-cooling for 10 minutes, the solvent was distilled off under
reduced pressure, followed by azeotropy with diethyl ether. Ether was
added to the thus obtained residue to collect it by filtration to obtain 341
mg (yield: 93%) of the title compound as a white solid. 1H-NMR spectrum
(400 MHz, CD30D) S ppm: 8.20-7.92 (3H, m), 7.87-7.20 (7H, m),

v 1 9S40 It 87) ( 4 HB-2.80(30Hk 1) i HRspectryar Vimax eAdl ({kBehd
3422, 2928, 2873, 2646, 2551, 2424, ]ﬁgo 1695, 164 14§§ 1457,

6

th)d0 °T376 19811040, 22548 £206, 11867138 Jfl]og 098) 1073,

t 11049026905, £5 B57%681e Masssspectrum (FAB) m/z: 828 (M+H)',
free form) Elementary aqaly5|s (for C40H41C12F6N305 2H

TR CSRATHEA o) Co85 201 F oA BERNin B8 a2 54 -7 04 ol (0)1647-

14€331.943H;5.05N:4.60, 4111 486 @,1 11513% Optical rotation: B2 _
+44.2 (c=1. 00 methanol) %. xamp
M2 [BRG 2- 8 B Grdphery IS #)  Tree form

trimethoxybenzoyl)morpholin-2- yl]ethyl}splro((ZS)-Z-
{[(morpholin-1-y1l)acetyl] )mdan 1.4'-piperidine dihydrochloride
= bt el bommpoua N L 142 tiry ir SarErde) THE Héacdoh s °

bi eameﬂfduimsmtaﬂpmmﬁwem Example16 using 350 mg (0.534 mmol)

2-[(2R)-
ylglc%% ié nﬁ) A{%45%rnﬁétﬁoxybenzoyl)morphol|n 2-
£ ly@ethy@Wm{@&)ﬁaby@rbky}nyda)nmﬂiAhprpbndr’nqp 282rmdi<60 mmol)
f 2- holine acetic acid, 0.45 mL mol) o t min 408
s ST TR0 L A el i o

oxo-%?oxazoll inyl)-phosphinic chlorl & an
7 mg {0057 amnoly of 44dinsethylagtino)pyridimestorobtain 4t>)zlq1ng<:(yredﬂ to

% h R H
BT etincoTopy o shicgpit LEANS cerim cho .
dlmsbomgr(som,lwl [3,5-

bis(trifluoromethyl)benzoyl]morpholin-2-
yl}lethyl)spiro[ (25)-2-hydroxy]indane-1,4’-piperidine and
ethyl chloroformate to obtain 50.0 mg (yield: 28%) of the

title compound as a white crystal.

IR spectrum V max cm ' (KBr): 2960, 2481, 2400, 1748, 1646,
1473, 1440, 1377, 1282, 1267, 1186, 1138, 905, 873, 681.

Mass spectrum (FAB) m/z: 791 ((M+H)', free form)

[Example 13] 1-(2-{(2R)-2-(3,4-Dichlorophenyl)-4-[3,5-
bis(trifluoromethyl)benzoyl]morpholin-2-
yllethyl)spiro((235)-2—-{[(2-
propargyl)oxycarbonyl]oxy})indane-1,4’'—-piperidine
hydrochloride (Exemplary compound No. 2-124 hydrochloride)
The reaction was carried out in similar procedure to
Example 1 using 150 mg (0.214 mmol) of 1-(2-{(2R)-2-(3,4-
dichlorophenyl)-4-[3,5-
bis(trifluoromethyl)benzoyl]morpholin-2-
yl}lethyl)spiro[(2S)-2-hydroxy]indane-1,4’'-piperidine and
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IR spectrum V max cm-1 (KBr): 3426, 2936, 2872, 2644, 2537, 2423,
1750, 1634, 1583, 1505, 1462, 1427, 1415, 1380, 1330, 1269, 1228,
1207, 1125, 1075, 1026, 1004, 927, 901, 871, 831, 762, 723, 678. Mass
spectrum (FAB) m/z: 782 ((M+H)", free form) Elementary analysis (for
C41H49C12N308 2HC1 1.5H20) Calculated (0): C:55.79, H:6.17, N:4.76,

pr&Aat6;07 Found (0)-E:b5:87 th:6:0%, N:4.697 € 1:46.371 Opticalrotations

a]D20 = +39.5 (c=1.00, methanal xample 8]
chlf (B4 23 BRIGGpremyi LA Ja SE SEa. -

IRb%élﬂugﬁﬂmaihﬁﬂa&ewllmﬁmhdlnz&z5, 2484, 2410, 1750, 1645,

1}ethyl)spiro(( morpho in-4-
L4yiibutahd ]o>§y§)7 danez? 4-pipefidmeldif§drothiotide” Bxeritiary

Magempeund Noa 2¢Th4 dihydrochigride) Mheregctionavasreatrigd out in
similar procedure to Example 6 using 212 mg (0.302 mmol) of

1-(2-{(2R)-2-(3,4- dichlorophenyl)-4-[3,5
[Ehistigiflsoromethyhbenzoytmorphen-2-pichlorophenyl) -4~ (3, 5-

1}ethyl)spiro 2 hydroxylindane-1,4'-piperidine, 262 mg (1.51 mmol)
bl%ﬁ'ﬁﬁ&f 8ﬁr!|%“5 R¥ic! é%?d“%%;}ﬁ‘t%p 62 g‘hﬂm%) of triethylamine, 384

y1mg(dy3) symaekp of KsN-his(2{ oxe-3- oxazolldlnyl) phosphinic chloride and
4m }(5)03 mmaql) o {E eth amln r|d| to btam@S ,mg (vield:
(BT IRETLS BB 5 & RIS Sol IR SHeifim ¥ e Bt 1910
hy KBh BdB86¢292F, 2814 2653 c2558,uB46 Ncl.733; 186441472457y ide)
1440,1 76 %?ggflé%%01183 %%g%,L%‘X}092C40%§ 981 92% %Qd
759, 88 Mass spectrum?%&%ﬁ 1z E}g (M+ ﬁ) fcé/e?ormi fIL:%(amp
t o142<{¢(2R)-243, 4eDichfdtophenyl)-443,5emol) of 1-(2-{ (2R)-2-(3, 4—
a3 Ris(triflugrometh )Qe ygmorpholln -2-
. hS}eth;%%p(ﬁ% (25) 3-morpholin-4-
bigly @méhgwmmﬁm?-pnpb}mf?@(ﬂmydr@cﬁronde
yllethyl)spiro[ (25)-2-hydroxyoxy]indane-1,4’-piperidine and
320 mg (1.07 mmol, 3.3 mmol/g) of PS-diisopropylethylamine
in toluene (3.0 mL). After the mixture was stirred at 80°C
for 20 hours, the resin was removed by filtration. After
the residue obtained by evaporating the solvent under
reduced pressure was purified by silica gel chromatography
(eluting solvent: methylene chloride/methanol=10/1), it was
dissolved in ethanol (5.0 mL) and 4N hydrochloric acid-
dioxane solution (0.5 mL) was added thereto. The solvent
was distilled off again under reduced pressure, followed by
azeotropy with diethyl ether twice. The thus obtained
residue was recrystallized from hexane to obtain 45.0 mg

(yield: 24%) of the title compound as a white crystal.
'H-NMR spectrum (400 MHz, DMSO-dg) o ppm: 8.31-7.98 (3H,
m), 7.88-7.08 (7H, m), 5.24 (1H, bs), 4.18-1.57 (31H, m).
IR spectrum V max cmﬂ'(KBr): 2958, 2657, 2564, 1723, 1644,
1525, 1376, 1282, 1186, 1139, 758, 681
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(Exemplary compound No. 2-113 dihydrochloride) The reaction was
carried out in similar procedure to Example 6 using 218 mg (0.311 mmol)
of 1-(2-{(2R)-2-(3,4- dichlorophenyl)-4-[3,5
bis(trifluoromethyl)benzoyl]morpholin-2-
yl}ethyl)spiro[(2S)-2-hydroxylindane-1,4'-piperidine, 247 mg (1.55 mmol)

Ma 8k3dperpholineprep@nicnacid, .43 mi3 A0 mmphof tiethiylamine, 395

Elmﬂg % 55 mmol) of N,N-bis(2 97 oxo-3-r%xazolidinyl)-phosphinic chloride
ahd

t.rﬁﬁ%o. Mol of 4%GiméthyEmis)byridine to obtain 158 mg

C{yieldl 6:394) qkthe titlescoropountt as aoyhite galio? JRspeetram,Vmax 2 . 07
cm-1 (KBr).: 3438, 2928, 2873, 2653, 2560, 2458, 1737, 1644, 1473,
" G488, 1440 1376, 151 ,11%2, %&8453; %571'371,“ ﬁlg?iogs,]l]%é%?logg'&ﬁo‘l
0p902215% At 684.. Mass, Spectrny (RABX-miz: @42 ((Mtthndnee form)
[Example 10] 1-(2-{(2R)-2-(3,4-Dichlorophenyl)-4-[3,5-
bis(trifluoromethyl)benzoyllmorpholin-2- y1}ethyl)spiro((2S)-2-{[(2

T e e barried
. Xemp ry compoun 0. Z2- rocniorige e reaction was carrie
o1 G TR ST O S e CoE B0 3 0,221 ramen of

v112H(2R 2434+ dichlerppheny)-4-[3,5
Tor holin-2-

is(trifluoromethyl)benzo . ,
o R TSIt ok T o1 i 544 2 ibionyethy

pipkloieformateytdorabtaincki2dmg (yiedch9696) ofc theptitlen doMipouid a8 a
h hiteﬁ: staIdIR spectrum V max cm-1 (KBr) : 2928, 2481, 2393, 1746,
Y9646, 14731440, 1363, 1282, 1266, 1186, 1137, 1027, 905, 681. Mass
spectfira (FAB) m/zn803 ¢(M-ektY ifede form)iExample 41] procedure to

Ex%n( L 2@421@%% ichigyo e%).'ﬂli[%’%mol) of 1-(2-1(2R)-2-(3,4-
Is(trifluoromethyl)benzoyllmorpholin-2-

dichlorophenyl)-4-[3,5-
bis(trifluoromethyl)benzoyl]morpholin-2-

yl}lethyl)spiro[ (25)-2-hydroxy]indane-1,4’-piperidine and
ethoxycarbonylpropyl isocyanate to obtain 38.0 mg (yield:

20%) of the title compound as a white crystal.

IR spectrum V max cm ' (KBr): 2953, 2655, 2560, 1720, 1644,
1527, 1440, 1376, 1282, 1185, 1139, 1029, 758, 681.

Mass spectrum (FAB) m/z: 858 ((M+H)', free form)

[Example 16] 1-(2-{(2R)-2-(3,4-Dichlorophenyl)-4-[3,5-
bis(trifluoromethyl)benzoyl]morpholin-2-

yllethyl)spiro[ (25)-2-(2-(ethylcarbamoyloxy)]indane-1,4"'-
piperidine hydrochloride (Exemplary compound No. 2-128
hydrochloride)

The reaction was carried out in similar procedure to
Example 14 using 150 mg (0.214 mmol) of 1-(2-{(2R)-2-(3,4-
dichlorophenyl)-4-[3,5-
bis(trifluoromethyl)benzoyl]morpholin-2-
yl}lethyl)spiro[(2S)-2-hydroxy]indane-1,4’'-piperidine and
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yl}ethyl)spiro{(2S)-2-[(ethoxycarbonyl)oxy]}indane-1,4'- piperidine
hydrochloride (Exemplary compound No. 2-121 hydrochloride) The
reaction was carried out in similar procedure to Example 1 using 150 mg
(0.214 mmol) of 1-(2-{(2R)-2-(3,4- dichlorophenyl)-4-[3,5
bis(trifluoromethyl)benzoyllmorpholin-2- 98

et yitethy)Spiol @S- 2-Bydnexylindare: b,4npipeidiedand ethylof the
chloroformate to obtain 165 m Bg |eId 93%) of the title compound as a

E1 yhite SRSAMIR specufi KBr) : 2927, 2481, 2404, 1743,

TR164EcAAGR, M%%Xlgxﬁlla&%rl)2662§i§6 P13H 9024 68]. Masa, 1645,
spectrum (FAB) m/z: 773 ((M free form) Example 12
1518(2 &2@32 (é”ﬂf‘l@rchio?raéheﬂyff)g&J[B]Sl% 139, 102 905, 681

MaB@(tglﬂ@@r@m@thylm@qzqwmornhmIntawl%ﬁtbylm@(@&@r{[(Z fluoro)
ethoxycarbonyl]Joxy})indane-1, 4'-piperidine hydrochloride (Exemplary
compound No. 2-123 hydrochloride) The reaction was carried out in

[ E sinifar eprqcadurﬁmﬁ@nzmwzusdeg 45@1%@1@2(1161@@{1@1) yof4—[3,5-
1-(2- {%ZR) -2-(3,4- d|ch heny 4 ~
SET Sk cn e b RS

ylyé}eﬂwmﬁ){(ciso%hy(ﬂexy]mdane -1, 4 plperldme and ethyl
loroform ate to obt mg (yi |eI rg e fitl cgmpound as.a

(e ﬂ}e{%?ys spechymc\?max D %862 81 2400717481 e
hydﬁé@hléf3dﬁ4mmXEﬁﬁl3282Cﬁﬁﬁbﬂﬁ@GN@l3&4ﬂEﬁ8ﬁ§d58thhﬁfﬁde)

spec (FAB m/z 791 (M+H))[ e form).[Exam 13]
1-(2- ﬁ%ﬁ)ﬁ@4 blcrhloro%)henyl % ehes Slrﬁ)lel £’ procedure to
Ex bigfttifludromethylbrizdyiimof phalind2 mytdethyd)Spito((2S)-24K2-2 - (3, 4-
digﬁolpgg%%og%%r)bp@ylﬂgxgnndane-1,4'-piperidine
bis(trifluoromethyl)benzoyl]morpholin-2-
yl}lethyl)spiro[(2S)-2-hydroxy]indane-1,4’'-piperidine and
ethoxycarbonylmethyl isocyanate to obtain 53.0 mg (yield:

29%) of the title compound as a white crystal.

IR spectrum V max cm ' (KBr): 2961, 2657, 2562, 1722, 1645,
1521, 1474, 1440, 1376, 1282, 1186, 1139, 905, 758, 681.

Mass spectrum (FAB) m/z: 830 ((M+H)', free form)

[Example 18] 1-(2-{(2R)-2-(3,4-Dichlorophenyl)-4-[3,5-
bis(trifluoromethyl)benzoyl]morpholin-2-
yllethyl)spiro[ (25)-2-({ [N-(hydroxyethyl)-N-
methylamino]acetyll}oxy) ]indane-1,4’'-piperidine
dihydrochloride (Exemplary compound No. 2-129
dihydrochloride)

[Example 18a] 1-(2-{(2R)-2-(3,4-Dichlorophenyl)—-4-[3,5-
bis(trifluoromethyl)benzoyl]morpholin-2-
yllethyl)spiro[(2S)-2-(bromoacetyl)oxy]indane-1,4"-
piperidine

Bromoacetyl bromide was added dropwise to a solution
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hydrochloride (Exemplary compound No. 2-124 hydrochloride) The
reaction was carried out in similar procedure to Example 1 using 150 mg
(0.214 mmol) of 1-(2-{(2R)-2-(3,4- dichlorophenyl)-4-[3,5
bis(trifluoromethyl)benzoyl]morpholin-2-
yl}ethyl)Spiro[(2S)-2-hydroxy]indane-1,4'-piperidine and 99 propargyl
of chloraformatestopbiain1l)7Gomgi(yietd: O7o4) ob thestitle-aarmpound Bsany 1) —

white crystal. Iz%sg?ectrum V max %{)2-1 %(Br? 1 2925, 2484, 2410, 1750,

4,4

4-1845 1493 430 4S77"58Y 1 86 1136605 881, Mass

y 1$pectpdm {BABY M(2:5783 (MAHoxfyae fatamc[Exaiiplelldéridine and
-(2-{(2R)-2-(3,4-Dichlorophenyl)-4-[3,5- .

2 R A o3 To SRS a1 or e
un(ethoxycarioonyljetlyljcatbamoyljoxinindang- 1 depiperdimee was stirred
hydrochloride {Exemplary compound No, 2-126 hydrochloride). 0.08 mL o
kvt adne e it P R L B

wiimel) of Ly 2(2R)-2¢8d-dichiorophemyl)-dH3&ride solution and

dr9@&”ﬁ98¥W%§9£¥%§R§XHQ5KBQ¥ERZ%ulﬁate.__The residue
yl}ethyl)spiro[(2S)-2-hydroxyoxy]indane-1,4'-piperidine and 320 mg (1.07
obhmioled. mnolRp of PSLdiisdprepylethyiamtinenikeo | uesdUSBInb) ¢ After ©

W ixture was. Stir oC_for resi i e v .
T e B B vene

me Fdrieetpresdure ks parfietnby siied gel Eirbmategraphy iteldtingt8 9

(ySelygnt: WW@E‘GQE‘@@P@@@&%M@’ é{fs}"’%s wissalvedinsethanol
(5.0 mL) and 4N hydrochloric acid- dioxane solution (0.5 mL) was added
'H théfete: Rt solvent4 Gasitistilledtflayaih gmder réddéed piessuid)H, m),

5 .g)dlggvggoby( gz&r}gpy )ﬁgt@@ﬁthxbetp%HNlc%.)'l-'he thus obtained residue
was récrystallized from hexane to obtain 45.0 mg

IR spectrum V max cmﬂ'(KBr): 2974, 1741, 1645, 1473, 1458,

1437, 1375, 1280, 1185, 1163, 1139, 1109, 1047, 1029, 992,

927, 905, 849, 758, 722, 705, 681.

Mass spectrum (FAB) m/z: 821 ((M+H)")

[Example 18b] 1-(2-{(2R)—-2-(3,4-Dichlorophenyl)-4-[3,5-
bis(trifluoromethyl)benzoyl]morpholin-2-
yllethyl)spiro[ (25)-2-({ [N-(2-hydroxyethyl)-N-
methylamino]acetyl}oxy) ]indane-1,4’'-piperidine
dihydrochloride

60 UL (0.75 mmol) of N-methylethanolamine was added
to a solution of 200 mg (0.243 mmol) of 1-(2-{(2R)-2-(3,4-
dichlorophenyl)-4-[3,5-
bis(trifluoromethyl)benzoyl]morpholin-2-
yl}lethyl)spiro[(2S)-2-(bromoacetyl)oxy]indane-1,4"-
piperidine, obtained in Example 18a, in acetonitrile and
the mixture was stirred at 50°C for 5 hours. Methylene

chloride was added to the reaction solution and the organic
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(vield: 24%) of the title compound as a white crystal. 1H-NMR spectrum
(400 MHz, DMSO-d6) S ppm: 8.31-7.98 (3H, m), 7.88-7.08 (7H, m), 5.24
(1H, bs), 4.18-1.57 (31H, m). IR spectrum V max cm-1 (KBr) : 2958,
2657, 2564, 1723, 1644, 1525, 1376, 1282, 1186, 1139, 758, 681 100
Mass spectrum (FAB) m/z: 844 (M+H)", free form) Elementary analysis
1a{fer CAQK4REdBESONINQG) Caleulateth(oddCrdde52, 3480, M4aiTd dried
F:12.94, C1:12.07 Found (0): C:51.32 H:4.77, N:5.35, F:10.92, C1:12.04
OV epticAI TOTAOA” [A]B2 251 [E21760; FiethahBl)[ERAMPRe DEFa1Ned PY
evaf@{62RR2-(BHeDichiorephemyi)}3d{35educed pressure was purified

bis(trifluoromethyl)benzoylmorpholin-2- y1}ethyl)spiro[(2S)-2-
D ARy D AR RB o oL 32 pi5eHkdnd Teny 1ene
chhydroghlorider Exemplary COMolind Nod2-d42% shydredhlondé). Thel. of
action was carried out in.similar procedure ta Example 14 using 150 mg
G D) of 1 (2 2R 2 (e erophen) d g ovnd
sobisttrifluoromsethylleehZoyfmotpholii-2e solvent was distilled off

agg%}r‘?t@ﬂ&qr%@@&ey%@égénlﬂa@,e'%’él_'l' Elgﬁggl i/a_%dzeotro y. twice
ethoxycarbonylpropyl isocyanate to obtain 38.0 mg {yield: 20%)pof the
wititle dompound aishewhiteEdrstal. IRSspeétram YandemtikBpbRe53ed

re 9292300, 17291644, 1397.£1440, 1378,1282,1185; 1139, 1029,/58, 4.

681. Mass spectrum (FAB) m/z: 858 ((M+H)", free form) [Examplée 1
18%)2qf2R)2- (8 4-Bichfsrophenyd)-a33B-white solid.
S Rral12) 5 5 Aty tearbAmoyatarte-f - higercads ™
7. Bgdrochridéd Exempldry tontpotind (N8., 21428 Hydrbehlofide)(TRE, m) .
IRr%aé:éngrVYJ?ns (\:/a%igg Ocunt1jp S(IIQ%I?S F:Jr03C§5ihll,‘e 509 26, 1645, 1474, 1458,
1439, 1376, 1281, 1186, 1165, 1139, 1109, 1047, 1029, 988,
972, 927, 905, 849, 830, 758, 722, 707, 681, 623.
Mass spectrum (FAB) m/z: 816 ((M+H)', free form)
Elementary analysis (for C39H41C1,FgN30O5 2HC1)
Calculated: C:52.66, H:4.87, N:4.72
Found: C:52.72, H:4.59, N:3.73

Optical rotation: [OL]D20 = +36.3 (c=1.00, methanol)

[Example 19] 1-(2-{(2R)-2-(3,4-Dichlorophenyl)-4-[3,5-
bis(trifluoromethyl)benzoyl]morpholin-2-
yllethyl)spiro[ (25)-2-({[4-(aminocarbonyl)piperidin-1-
yl]lacetyl}oxy)]lindane-1,4’-piperidine dihydrochloride
(Exemplary compound No. 2-144 dihydrochloride)

The reaction was carried out in similar procedure to
Example 18b using 200 mg (0.243 mmol) of 1-(2-{(2R)-2-(3,4-
dichlorophenyl)-4-[3,5-
bis(trifluoromethyl)benzoyl]morpholin-2-
yllethyl)spiro[(2S)-2—(bromoacetyl)oxy]indane-1,4"-
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Example 14 using 150 mg (0.214 mmol) of 1-(2-{(2R)-2-(3,4-
dichlorophenyl)-4-[3,5 bis(trifluoromethyl)benzoyllmorpholin-2-
yl}ethyl)Spiro[(2S)-2-hydroxy]indane-1,4'-piperidine and 101 ethyl
isocyanate to obtain 68.0 mg (yield: 39%) of the title compound as a
white crystal. IR spectrum V max cm-1 (KBr) : 2971, 2495, 2417, 1714,

pip64341b38, i3 1448, 13762811 4186a1139,d1029,:995,687 Mass 1)
spectrum (FAB) m/z: 772 ((M+H)., free form) [Example 17].

Ofl%ﬁ%ﬁﬁ?ﬁii%,- %%kﬁSpﬁgﬁﬂﬁﬂ{gé-mg lylelg: 146) of the

t i bisétriflveomettly e nzoyiosphalin:2-. y1}ethyl)spiro[(2S)-2

N (ethoxycarbonylmethylcarbamoyloxg%nd%ne-l, 4'-§iperidine

H o cHitsiider ke Mol ry E8mpotia No. 2-298' hydrochiofide) THélr ™) -

7 . Bgaction was;eagrriggl out iy simylag pracedure 10 Exaswle 14 wsingol50 mg.
(0.214 mmol) of 1-(2-{(2R)-2-(3,4- dichlorophenyl)-4-[3,5
IRpEpRifitoroMRFHIbER oyl[MRBFpholian2id, 3180, 2929, 2651, 2553,

17yblethy)spirol(@3)-2-hydroxylindane-1.4gpiperiding and s> 1241, 1186,
ethoxycarbonylmetﬁyl isocyanate to obtain 53.0 mg (yield: 29%) of the
11lfifle compdund d3% whité erystal? IR 2pectruim V mascem-A0(kBr§ 820683 7
62265£4,42562, 1722, 1645, 1521, 1474, 1440, 1376, 1282, 1186, 1139, 905,
758, 681. Mass spectrum (FAB) m/z: 830éSM+H ", free form% [Example
Magg) f-??—?@ﬂ&-éﬁ%icﬁ%%p {4z 5!, tree form
£ 1 biséirifluorpmethyhanzoyimerpholin-2i ,r . N,0s 2HC1 5H,0)
yl}ethyl)Spiro[(2S)-2-({ N-(hgdroxyeth )-N-
Créthyianfifo]aéetyoxy)findane1:2 pideridine difydrochloride
F foxemplary compound 2No.62-129 :dihydrocklpside) [Example 18a]
1-_(2-{(2R)-2-(3,4-Dich|orop§‘benyl)-4-ﬁ[ﬁ3,5-
OPpistiflusroniethghenZdijmorphdiin:2- (c=0.80, methanol)

[Example 20] 1-(2-{(2R)-2-(3,4-Dichlorophenyl)-4-[3,5-
bis(trifluoromethyl)benzoyl]morpholin-2-
yllethyl)spiro((2S)-2-{[(pyrrolidin-1-
yl)acetyl]oxy})indane-1,4’-piperidine dihydrochloride
(Exemplary compound No. 2-142 dihydrochloride)

The reaction was carried out in similar procedure to
Example 18b using 200 mg (0.243 mmol) of 1-(2-{(2R)-2-(3,4-
dichlorophenyl)-4-[3,5-
bis(trifluoromethyl)benzoyl]morpholin-2-
yllethyl)spiro[ (25)-2-(bromoacetyl)oxy]indane-1,4"'-
piperidine, obtained in Example 18a, and 52 mg (0.73 mmol)
of pyrrolidine to obtain 91 mg (yield: 45%) of the title
compound as a white solid.

IR spectrum V max cmﬂ'(KBr): 2955, 2927, 2647, 2555, 2468,
1751, 1645, 1472, 1457, 1438, 1376, 1282, 1237, 1186, 1138,
1109, 1029, 986, 905, 849, 757, 722, 707, 681.

Mass spectrum (FAB) m/z: 812 ((M+H)", free form)
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yl}ethyl)Spiro[(2S)-2-(bromoacetyl)oxy]indane-1,4'- piperidine
Bromoacetyl bromide was added dropwise to a solution 102 of 10.0 g
(14.3 mmol) of 1-(2-{(2R)-2-(3,4-dichlorophenyl)-
4-[3,5-bis(trifluoromethyl)benzoyllmorpholin-2-
yl}ethyl)Spiro[(2S)-2-hydroxy]indane-1,4"-piperidine and 2.78 mL of
triethylamine in 200 mL of methylene chloride under ice-cooling with
stirrin g and the mlégre was stlr ed _as such for 35 mjnutes. The re cgon

[EX6IIHS was wash %sa uré?écﬁa&&ec&fsogr%%‘myﬁ Jchiorider
bi sqlutiof andrdried byen ariydsous mmqm}esﬂﬁmsll#ate The residue

ylgbt&"\%eﬂ b evapo ?g g ﬁhe veni;cunder r §tﬁ§|r§r?§ v;a}s) pur <|‘jerge_

hfomatd raphy ( Tau%lng solrven
1, éhlepde/afmeihanel—dﬂ‘ﬂyﬁ@kic)mobtaﬂms 11E8q(yeetd; 989bpofithe tifle. 2-
d as WhlI lid. 1H-NMR spectrum (400 MHz, CDC13) 8 ppm:
14@ %9531% (38 %522 0-5.30 (1H, m), 4.65-1.40 (22H, m). IR spectrum V
max éhel (:IéBrC)t 2@174wa%41:a162‘|5€<_14@3t1458 s14@7,21375; 428011 E85,0

EximPiet 13 %&9?@3%01%%?8224?? 992 8%% 8 722,203, 681(3, 4

Mass spectrum (FAB) m/z: 821 ((M+H)") [Example 18b]
dighRqrzRR23 Y bithlctephenyl)-4-[3,5-
1 I I I l olln—«z—
ey e o((38) 2Lt (o Pyatom oo ™2
yl h@%w&ﬁmaeéty%ky)ﬁndéﬁ@m%%ﬁieﬁai@ﬁ Hytiteélsioridé 60 L (0.75

qly of, N-mgthylethapolaming wasiaddegl; to g,59luiionof 200 Mg mmo1)
0 243 mmol) of 1-(2-{(2R)-2-(3,4- dichloro hen I% -4-[3,5

Ofbe%@maerw&etﬁyl)eé}%wm%?pﬁamizle d: 17%) of the title

coMbietd) Spirof(2:)12-tbrampagetyl)oxylindane-1,4'- piperidine, obtained in
Example 18a, in acetonitrile and
IR spectrum V max cmﬂ'(KBr): 3402, 2930, 2658, 2574, 2414,

1752, 1645, 1560, 1473, 1438, 1376, 1281, 1238, 1186, 1139,
1109, 1098, 1078, 1029, 985, 949, 905, 758, 722, 707, 681.

Mass spectrum (FAB) m/z: 798 ((M+H)', free form)

[Example 22] 1-(2-{(2R)-2-(3,4-Dichlorophenyl)-4-[3,5-
bis(trifluoromethyl)benzoyl]morpholin-2-
yllethyl)spiro[(2S)-2-({[4- (hydroxymethyl)piperidin-1-
yl]lacetyl}oxy)]lindane-1,4’-piperidine dihydrochloride
(Exemplary compound No. 2-145 dihydrochloride)

The reaction was carried out in similar procedure to
Example 18b using 200 mg (0.243 mmol) of 1-(2-{(2R)-2-(3,4-
dichlorophenyl)-4-[3,5-
bis(trifluoromethyl)benzoyl]morpholin-2-
yllethyl)spiro[(2S)-2-(bromoacetyl)oxy]indane-1,4"-
piperidine, obtained in Example 18a, and 96 mg (0.75 mmol)

o\

of 4- (hydroxymethyl)piperidine to obtain 58 mg (yield: 26%)

of the title compound as a white solid.

IR spectrum V max cmﬂ'(KBr): 3374, 2927, 2876, 2650, 2552,
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the mixture was stirred at 50C for 5 hours. Methylene chloride was added
to the reaction solution and the organic 103 layer was washed with a
saturated NaCl solution and dried over anhydrous magnesium sulfate.
The residue obtained by evaporating the solvent under reduced pressure
was purified by silica gel chromatography (eluting solvent: methylene

1 76hlpride/2spropanel=10/155/1) arglodissolved in5.0anL 0f 3mether@l and 241,

AN hydrochloric acid-dioxa solutlo s added th o. The
11%&%%9\%33 dils %gd o}flgaaln G ri&f‘ce’d b&ég, urel ?oqﬂo(/ve é 749,
90azeateopy twice withvdiettsyl ether. Ether was added to the thus obtained

residue to collect flltr tlon tﬁ &b (yield: 1 % f the title
He S mpBand a8 a \A/,F: e%(so Ra(lsi) %?r?’] ( 00 MHZ 30D) S ppm:
8.20-7.91 (3H, m), 7.86- 708(7H m), 5.72-5.32 (1H, m), 455 1.65 (29H,
IR sp (KB 3426165144 439,
Eﬁ%) lfzafgﬁngjs &?6? %319 5:L1g§9 %oﬁj/ éfgr X J52 0%,
b1849r8:§(1U15180rV22h707 18817 623 Masgkgpbmuéh{FAB) m/z 816

y1§QHD, ) fLeq form) HEl e"}eggwq?xg }(@%;agk%ll%z%mos 2HC1)

alcu ated C:52.66, H:4.8 Found: 4 59, N:3.73
me Dpticaimotatione §2]DR} 036 .Bi(eda 00, methadlp Exdmpie 19]

dlﬂrﬁr{é%%k%r@é’fe[)'@lgﬁ ﬁ%@ﬁ}) 443 §ound No. 2-130

bis(trifluoromethyl)benzoy morphom

dipyrétiSpiiol@)-2-({[4-(aminocarbonyl)piperidin-1-

y']acqt}{%‘”%]é'&%%lﬁaQ'Fl%'gﬂf‘e@'hM@@CP}Pr@ﬁnﬁ@nB@%edure to
comlggund No. 2-144 d)@é{rc]jrochlorld The reaction was carried out |n

EX 3l prodediité i Exampre 16b- dsing 200 mg 96.243 mmel)dt) —2— (3, 4-
di &H2(2Rh2«(3 Ay dichjerophenyl)-4-[3,5
b|s(tr|fluoromethylzbenzoyl]morpholln -2-
bis(trifluoromethyl)benzoyl]morpholin-2-
yl}lethyl)spiro[(2S)-2-(bromoacetyl)oxy]indane-1,4"-
piperidine, obtained in Example 18a, and 105 UL (0.75 mmol)
of 2-ethoxyethylamine to obtain 68 mg (yield: 31%) of the

title compound as a white solid.

IR spectrum V max cm! (KBr): 3372, 3068, 2928, 2653, 2552,
1751, 1le45, 1473, 1457, 1439, 1406, 1376, 1280, 1241, 1186,
1138, 1109, 1076, 1028, 987, 905, 758, 681.

Mass spectrum (FAB) m/z: 830 ((M+H)', free form)

[Example 24] 1-(2-{(2R)-2-(3,4-Dichlorophenyl)-4-[3,5-
bis(trifluoromethyl)benzoyl]morpholin-2-
yllethyl)spiro[ (25)-2-({[4-(2-hydroxyethyl)piperidin-1-
yl]lacetyl}oxy)]lindane-1,4’-piperidine dihydrochloride
(Exemplary compound No. 2-146 dihydrochloride)

The reaction was carried out in similar procedure to
Example 18b using 200 mg (0.243 mmol) of 1-(2-{(2R)-2-(3,4-
dichlorophenyl)-4-[3,5-

bis(trifluoromethyl)benzoyl]morpholin-2-
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yl}ethyl)Spiro[(2S)-2-(bromoacetyl)oxy]indane-1,4'- 104 piperidine,
obtained in Example 18a, and 86 mg (0.75 mmol) of isonipecotamide to
obtain 43 mg (yield: 19%) of the title compound as a white solid. 1H-NMR
spectrum (400 MHz, CD30D) S ppm: 8.20-7.90 (3H, m), 7.86-7.11 (7H,
m), 5.73-5.33 (1H, m), 4.55-1.70 (30H, m). IR spectrum Vmax cm-1 (KBr)
v13884,13180; 292922651 26530rihs 1646 0 %472, ld66: 1438, 1402,

. 1376, 1282, 1241, 1186, 1140, 1109, 109(%,3;028, 95§ 905, 7?)_'7,7723, 1
P67 1662 6370 627 543, MaseSHRRGGm (FrB)f: 880 eMAR) frefmo L)
of forry iElermentary analysis (for £420A6GI1 2FENGOS 2HEI5H2QR ) of the
ti}%lfécwated 0%%82'8'8515’ L :5.45, I;I: .43 Found (0): C:48.61, H:5.23,

: .Z?C&Tﬁ)tlc% fotafiort: [a _+4(§. €=0.80, methanol) [Example 20]

IR1B(2R)12-(3, 4nRichlardpheny)y4-[3572, 3068, 2928, 2653, 2552,
bis(trifluoromethyl)benzo 9morpho|in-2-

1 79iyetﬁ;ﬁ)ﬂs?ﬂro%é§2-ﬁ(b rolidind2 yl)adetinoxyd)ifdanett -pipetiting 186+

11 dihydrnoahgriden (Exemplagy comppundNo. 25342 eihydrochloride) The
reaction was carried out in similar procedure to Example 18l3 using 200

Maiiss (0554 hiffol) bF LU2H(2R)-3.03.4. HEHGropheh . 4-L1E

bis(trifluoromethyl)benzoyl]morpholin-2-
= IR0 SIS e e, oianca
bi fyieldi45%) obthe:tittel )Cosmpaund] asawhiteisotiel-IR spectrum V max
1 ¢m- § r :.295 { 222-47(2555t246 31751316%5 4?2 1% Z’dane—
TS I Tosb £537 A1k 1138, 110671036, 906 608, 816, 7o
1, 722 p10% 681} Massidpettronh (RAB)Im/zt BIVaHy , feedorm)l No. 2-
134 dihydrochloride)

The reaction was carried out in similar procedure to
Example 18b using 200 mg (0.243 mmol) of 1-(2-{(2R)-2-(3,4-
dichlorophenyl)-4-[3,5-
bis(trifluoromethyl)benzoyl]morpholin-2-
yllethyl)spiro[ (25)-2-(bromoacetyl)oxy]indane-1,4"'-
piperidine, obtained in Example 18a, and 64 UL (0.75 mmol)
of 2-propylamine to obtain 50 mg (yield: 24%) of the title
compound as a white solid.

IR spectrum V max cm! (KBr): 3400, 2931, 2664, 2569, 2423,
1752, 1645, 1473, 1458, 1439, 1376, 1320, 1281, 1240, 1207,
1186, 1139, 1109, 1098, 1075, 1129, 905, 707, 681.

Mass spectrum (FAB) m/z: 800 ((M+H)", free form)

[Example 26] 1-(2-{(2R)-2-(3,4-Dichlorophenyl)-4-[3,5-
bis(trifluoromethyl)benzoyl]morpholin-2-
yl}lethyl)spiro[(2S)-2-({[bis(2-
methoxyethyl)amino]acetyl}oxy)]lindane-1,4’-piperidine

dihydrochloride (Exemplary compound No. 2-140
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105 [Example 21] 1-(2-{(2R)-2-(3,4-Dichlorophenyl)-4-[3,5-
bis(trifluoromethyl)benzoyl]morpholin-2-
yl}ethyl)spiro((2S)-2-{[(azetidin-1-yl)acetyl]loxy})indane- 1,4'-piperidine
dihydrochloride (Exemplary compound No. 2- 141 dihydrochloride) The
reaction was carried out in similar procedure to Example 18b using 200
dimgi:243 swmeal} pf 1-(2-{(2R)-2-(3,4- dichlorophenyl)-4-[3,5
bis(trifluoromethyl)benzoyllmorpholin-2- _ .
LetRyS BTGS2 (Bt ook Hiarid:s 3 FibaRdiRE Siaived ih°
Ex Exampla $8a,uanich52 mg (g5 nomoh 3otazetidinertolebtam{32 rg-gield:, 4-

. 17%) of the title co und as a white solid. IR spectrum V max cm-1
dlﬁgér%]? %%5?%33‘6%5@&@674, 2414, 1752, 1645, 1560, 1473, 1438,
bi $376,1128101288+ h186 5189, y11108; 1,098, 1678,-1029, 985, 949, 905,

58, 722, 707, 6 ass spectrum (FAB) m/z: 798 ((M+H)-, free form)
O S o DA b o e 1
pibisfiriflierometbyBhenzoyllmorphalint2- 18a, and 97 uL (0.75 mmol)

yllethyl)S irc])lI[#ZS)-Z- 4-é)h droxymethyl)piperidin-I- _ ) .
o O L pRBBe finyd oanionds fkeRaits 32%) of
theompolnad NonRe14b! ditydeochitdride) siheir¢action was carried out in

similar procedure to Example 18b using 200 m 50.243 mmol) of

IR1%@%%?5FQ{§A?ﬁﬁﬁﬁﬂopﬁ§%ﬁﬂ4{§$ 7, 29 2652, 527, 2424,
17bis(triflaaromethyBbenzoyimorphelin-2376, 1282, 1240, 1223, 1187,
11élé(}ethyl)s iro @-2-%0m0acetyl)oxx§]ind7ane-1,4'- piperiding, optgined in

zatmlpkl3 8a, 26 8(0.9§%m36 of 4-9ﬁydr8>§)}methyl)p|perld|ne to
Ma 6btaip 88 tranfyieda26%y) /of:the title campound assewhite solid. IR

spectrum V max cm-1 (KBr) : 3374, 2927, 2876, 2650, 2552, 106
[Example 27] 1-(2-{(2R)-2-(3,4-Dichlorophenyl)-4-[3,5-
bis(trifluoromethyl)benzoyl]morpholin-2-
yllethyl)spiro{ (25)-2-[ (carboxymethyl)oxy] }indane-1,4"'-
piperidine sodium salt (Exemplary compound No. 2-147 sodium
salt)
[Example 27a] 1-(2-{(2R)-2-(3,4-Dichlorophenyl)-4-[3,5-
bis(trifluoromethyl)benzoyl]morpholin-2-
yl}lethyl)spiro[ (25)-2-(t-butoxycarbonylmethoxy) ] indane—
1,4’ -piperidine
5 g (7.13 mmol) of 1-(2-{(2R)-2-(3,4-dichlorophenyl) -

4-[3,5-bis(trifluoromethyl)benzoyl]morpholin-2-
yl}lethyl)spiro[ (25)-2-hydroxy]indane-1,4’-piperidine was
dissolved in 6 mL of tetrahydrofuran and 21 mL (10.5 mmol)
of potassium bis(trimethylsilyl)amide (0.5 mol/L toluene
solution) was added dropwise thereto under ice-cooling over
10 minutes. After the mixture was stirred under ice-
cooling for 10 minutes, 1.58 mL (10.7 mmol) of t-butyl

bromoacetate was added thereto. After the mixture was

stirred under ice-cooling for 10 minutes, the temperature

109



1751, 1645, 1473, 1457, 1439, 1405, 1376, 1330, 1281, 1241, 1186,

1164, 1138, 1109, 1075, 1040, 1028, 1001, 985, 949, 905, 757, 722, 707

681. Mass spectrum (FAB) m/z: 856 ((M+H)", free form) [Example 23]

I-(2-{(2R)-2-(3,4-Dichlorophenyl)-4-[3,5-

bis(trifluoromethyl)benzoyllmorpholin-2-
of yietbyhSpiro2S)rd{{[N=(Zuethonyetbyh-dbm temperature and the

. methylamino]acet gogiy) indane-1,4'-piperidine dihydrochloride h
ml(ﬁkﬁﬁpl‘ﬁﬁ%&%bg 74 No>2-130" HitydrolfifoTidey The Fea&tiorrwas £ €
migarnied outdn simitaripraceduteda texample 18l bsing2p0 mgd0243. The
g};%g%gg} gér{ﬁ%%éé%%ﬁre?]ég%%g%gggyi%gi[g’%ith water and a
s a yiyethyhSpifa[(2S k24 bromoacetyl) akylindane-d14'apiperdimes obtainednin

ample and 105 L (0.75 mmal) .aof.2-ethoxyethylamine tq obtajn 68

oo T 2050) DTG e oDt 28 S sl TR LBchio
pratexuem-1a(KBry n8372,53088; 2928, 2653,£2552, b7, 1645, §473, 1457,

ch%égxggéo%ofsag‘ﬁ; 6,428Q1103 1L &%@éné??’éti’ﬁ?’a]c0e7@a%8?§L987’ 905,

, 681. Mass spectrum (FAB) m/z: 830 ((M+H)", free form) [Example
hegahetd4{2R)2 (34tDithlofopteryl)445d: 59%) of the title
cohisgtriflyoromethyl)benzoyllmorpholin-2-

yltethyl)Spiro[(2S)-2-({[4-(2-hydroxyethyl)piperidin-I-

' HyljeBetyRoxy)lindane-0 M iperidine dibydiopimioridé . (Ekefmplary (3H, m),
mpound 2-146 dihydrochloride) The reactign was.carrie in
7'2;%nig'r%§roce Ure T ’E)?dﬁ%le%gb us%rllép’Zola rﬁg(%o.g%lrﬁaéé)l)d(oz%’ m)

1.3924{P2R)-23,4- dichlorophenyl)-4-[3,5
IRbis trifluorometh Ibenzqyl]m}gg) oIinQQ%-21607
y PRS0l (2%)22-BrombacatyHosylndan

bOX %Zﬁzm le646, 1473, 1375,
1280, 1137.

Mass spectrum (FAB) m/z: 815 ((M+H)', free form)

[Example 27b] 1-(2-{(2R)—-2-(3,4-Dichlorophenyl)-4-[3,5-
bis(trifluoromethyl)benzoyl]morpholin-2-
yllethyl)spiro{ (235)—-2-[ (carboxymethyl)oxy] }indane-1,4"'-
piperidine

7.5 g (9.19 mmol) of 1-(2-{(2R)-2-(3,4-
dichlorophenyl)-4-[3,5-
bis(trifluoromethyl)benzoyl]morpholin-2-
yllethyl)spiro[ (25)-2-(t-butoxycarbonylmethoxy) ] indane—
1,4’ -piperidine, obtained in Example 27a, was dissolved in
75 mL of methylene chloride and 75 mL of a 90% aqueous
trifluoroacetic acid solution was added dropwise thereto
over 5 minutes. After the mixture was stirred at room
temperature for 2 hours, the solvent was distilled off
under reduced pressure. The thus obtained residue was
dissolved in ethyl acetate, washed successively with water

and a saturated NaCl solution and dried over anhydrous
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piperidine, obtained in Example 18a, and 92 mg (0.75 mmol) of
4-piperidine ethanol to obtain 48 mg (yield: 21%) of the title compound as
a white solid. IR spectrum V max cm-1 (KBr) : 3372, 3068, 2928, 2653,
2552, 1751, 1645, 1473, 1457, 1439, 1406, 1376, 1280, 1241, 1186,
1138, 1109, 1076, 1028, 987, 905, 758, 681. Mass spectrum (FAB) m/z:
so870(MtHY afree form} [Example-2%las distilled off under
1-(2-{(2R)-2-(3,4-Dichlorophenyl)-4-[3,5- _ o .
reg%ﬁﬁ ugﬁﬁﬁéﬁ§ﬁb§ﬁﬁo ﬁﬁﬁﬁh ir]%_Z_g(yleld: 96%) of the title
copbletimd)Spiro((2S)-2-{[(isopropylamino)acetyl]oxy})indane- 1,4'-piperidine
... dihydrochloride (Exemplary compound Nq. 2- 134 dihydrochloride) The
Hy io’?ﬂ%g]&aﬁie@&ﬁ i ﬁnilﬁ%@%éd%ré’fﬁ“ Exénile 188%Using'208" -

7. 8w-(D.243 mmol) @f }-(2-{62R)1243,4+ dinhJorgphenyl)-4-[3,5
bis(trifluoromethyl)benzo_gl]morpholin-2-

TRy SRANAYSHI 0| (22)2-Bromb&BétyHoxylititlane /L 4 pigetidine, bbtained i -

12F5xamples38a, and 64 L (0.75 mmol) of 2-propylamine to obtain 50 mg
(yield: 24%) of the title compound as a white solid. IR spectrum V max

Ma gi- BPRBETBA00E 2831177664, D569 2M238) 1,750 4645 OTAV3, 1458,
1439, 1376, 1320, 1281, 1240, 1207, 1186, 1139, 1109, 1098, 1075,

1129, 905, 707, 681. Mass ;{Jectrum (FAB) m/z: 800 (}(1M+Hz‘, free form)
[Ereemple 261 1-(2{(0R)- 2 R4 DicHidrdpHehgh pheny 1) —4-13, 5=
b1 bisttrflaoromeshvhbenzoydmasphalinc2prbethy)spiro[(2S)-2-({[bis(2-
methoxyethyl) aminor%acetylﬁoxy)]indane-l, 4'-piperidine _dihydrochloriple
Y1 kdhipIaRPompdand No. 2{f40 26 Witydrechioriae) ! Theesaction‘was
pipakriediow in similaks psagedure to Example 18b using 200 mg (0.243
mmol% of 1-(2-{E2R)3-2-(3,4-

00 mg (0.39 mmol) of 1-(2-{(2R)-2-(3,4-
dichlorophenyl)-4-[3,5-
bis(trifluoromethyl)benzoyl]morpholin-2-
yllethyl)spiro{ (25)-2-[ (carboxymethyl)oxy] }indane-1,4"'-
piperidine, obtained in Example 27b, was dissolved in 15 mL
of 1IN aqueous sodium hydroxide solution and the mixture was
extracted twice with ethyl acetate, washed with a saturated
NaCl solution and dried over anhydrous sodium sulfate. The
solvent was distilled off under reduced pressure and the
thus obtained residue was recrystallized from n-hexane to

obtain 135 mg (yield: 44%) of the title compound as a white
crystal.

'H-NMR spectrum (500 MHz, CDs0OD) & ppm: 8.34-7.98 (3H, m),
7.79-7.01 (7H, m), 4.59-4.42 (1H, m), 4.21-4.05 (2H, m),
3.96-2.83 (10H, m), 2.70-1.60 (10H, m).

IR spectrum V max cmﬂ'(KBr): 2922, 1645, 1615, 1280, 1138.
Mass spectrum (FAB) m/z: 759 ((M+H)", free form)

Elementary analysis (for C3gH33ClFgN,NaOs 4H,0)

Calculated (%): C:50.65, H:4.84, C1:8.31, F:13.35, N:3.28,
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dichlorophenyl)-4-[3,5 bis(trifluoromethyl)benzoyllmorpholin-2-
yl}ethyl)Spiro[(2S)-2-(bromoacetyl)oxy]indane-1,4'- piperidine, obtained in
Example 18a, and 97 L (0.75 mmol) of bis(2-methoxyethyl)amine to
obtain 74 mg (yield: 32%) of the title compound as a white solid. IR
spectrum V max cm-1 (KBr) : 3407, 2931, 2652, 2527, 2424, 1751, 1645,
Nal473,91458, 1440, 1376, 1282, 1240, 1223, 1187, 1164, 1137, 1028, 989,
905, 757, 707, 681. Mass spectrum (EAB) m/z: 874 (M+H)_, free form
F o pI8)27] 1-(2-{(2R) 2- %,Aﬁmﬁlo?&phe hafss F:L3-07, N )3,
Nabisgtrilaoromethyl)benzoyljmorpholin-2-
1}ethyl)Spiro{(2S)-2-[(carboxymethyl)oxy]}indane-1,4'- piperidine sodium
Opgél??éxé?ﬁﬁl%we&hp&)%ﬁgl%o:. 2t£47 oditm salty [BS@miste 274
1-(2-{(2R)-2-(3,4-Dichlorophenyl)-4-[3,5-
bis(trifluoromethyl)benzoyllmorpholin-2-
BRIy SHiro| (26) B Ay CaTbong TR SFRESEEL - pipbiice 5
bi g (¢A3mmmotpelct-(2-{ (2R r2- 634 dichierophenyl)-
4-[3,5-his(trifluoromethyl)benzoyllmorpholin-2-
L B OS) e drok M L ks ik as dissolved in 6
ox .t oftetrahydrofuran angd’ 2b ibe(@ 0B nrenaly of patassidme (Exemplary
Coﬁgétﬂimo?t&&g)lsilypg{%ige}go. mo% tquSm? solution) was added dropwise

. . roc or.1 . .
ereto under ice-cooling’ over minutes. After the mixture was stirred

undeBize- vgolify. fo? 1omminutes; 1158 ik {(LORF atmdl} pfit-butyl
digﬁcirgcr)ac%tatg \ﬁg ggﬁi%d gh_ereto. After the mixture was stirred under

Ice-coolr g%oy minutes, the temperature 109 of the mixture was
bi petbmedltoqoonretemperatire and lthe rpbadrenwas stirred for 1 hour.

y1YVaten was addsd and)the mbdis, Wias GhsRGHad AH exyagted with ethy!
acetate. The
piperidine, obtained in Example 27b, was dissolved in 5 mL

of methylene chloride and 57 UL (0.79 mmol) of thionyl
chloride was added thereto. One drop of dimethylformamide
was added to the mixture, followed by stirring at room
temperature for 2 hours. The solvent was distilled off

under reduced pressure, 5 mL of methylene chloride was

added to the obtained residue and 103 UL (1.18 mmol) of
morpholine was added thereto under ice-cooling. After the
mixture was stirred at room temperature for 2 hours, it was
washed successively with water and a saturated NaCl
solution and dried over anhydrous sodium sulfate. The
solvent was distilled off under reduced pressure and the
thus obtained residue was purified by thin layer
chromatography (eluting solvent: methylene
chloride/methanol=9/1) to obtain 105 mg (yield: 32%) of 1-
(2={(2R)-2-(3,4-dichlorophenyl)-4-[3, 5-
bis(trifluoromethyl)benzoyl]morpholin-2-
yllethyl)spiro{(2S)-2-[2- (morpholin-4-y1l)-2-
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organic layer was washed successively with water and a saturated NacCl
solution and dried over anhydrous sodium sulfate. The solvent was
distilled off under reduced pressure and the residue was purified by silica
gel chromatography (eluting solvent: ethyl acetate/n- hexane=4/1) to
obtain 3.45 g (yield: 59%) of the titte compound. 1H-NMR spectrum (500

ox M1 GH3ODHhE pn:18.34-%9% 3H dhe 7.78-7.03 (7H, m), 4.52-4.33
(1H, m), 4.15-1.65 (22H, m), 1.39 (9H, s). IR spectrum V max cm-1 (KBy)
2026 745 1o4b. 14751575, (2280, 7157 Meks SpRLUNT ARy )~
4-825 (bt Y - free fTarmmofExamplessibd oyl I morpholin-2-
-(2-{(2R)-2-(3,4-Dichlorgpheny|)-4-[3,5- . .
Yliéﬁl}]’%&ﬁ lé—’tﬂ&ﬁ%?r}za%r] %?3#&.&?911“‘4‘-‘/“ e
o xyefetlop)Spiro{(28)<2- [((carbexymethyd)yoxy| lindanéils4's pipstidine £.5G. of
et 9{:{1%#@8!2 06 15(2-%2%)5221@’ ! d%%rgoﬁiopgregxl)éé[ﬁﬂédioxane was
|sr6tri uoromethyl)g\enzoyl]morp olin-2-
adg&}é_thyi)s_mrw(zS)Tz-sét-bmbxy@_irbwnyslmz_bth@ﬂyl)]l@diamf-fl,mpiperidiadpced
problained inExample 273, was dissalyed in, 75.ml, of methylepe chioride,
and 75 mL of a 90% aqueous trifluoroacetic acid solution was added
Thdrdpwise tdretor @ver 5 Midutesy After s mptarelwas Stifredmat hosrane to

ontemperagurg for g noyrs, the solvent was distilled off, ypderreduced ;o

pressure. The thus obtained residue was dissolved inethyl acetate,
crii@shed successively with water and a saturated NaCl solution and dried

119, ﬁanh%drgus 11 55(%1i sulfg .~he solv nt.was gs_tigt?gé)ff er
. regucest}3 pr%sgﬁ% tg obtallﬂr{Hg.S g y%g%} 9 %%Sg% the fitle compou&r%g’ m
7.85-7.08 (7H, m), 4.37-1.58 (31H, m).

IR spectrum V max cmﬂ'(KBr): 2923, 1650, 1437, 1375, 1280,
1138.

Mass spectrum (FAB) m/z: 828 ((M+H)', free form)

Elementary analysis (for C,oH4Cl3FgN30, 3H,0)

Calculated (%): C:52.27, H:5.26, Cl1:11.57, F:12.40, N:4.57
Found (%) : C:52.56, H:5.05, Cl1:12.14, F:12.67, N:4.70

Optical rotation: [oc]D20 = +52.2 (c¢=0.50, methanol)

[Example 29] 1-(2-{(2R)-2-(3,4-Dichlorophenyl)-4-[3,5-
bis(trifluoromethyl)benzoyl]morpholin-2-

yl}lethyl)spiro[ (25)-2-(2-amino-2-oxoethoxy) ] indane-1,4"-
piperidine hydrochloride (Exemplary compound No. 2-150
hydrochloride)

The reaction was carried out in similar procedure to
Example 28 using 300 mg (0.39 mmol) of 1-(2-{(2R)-2-(3,4-
dichlorophenyl)-4-[3,5-
bis(trifluoromethyl)benzoyl]morpholin-2-
yllethyl)spiro[ (2S)-2-carboxymethoxy]indane-1,4’-piperidine

and 2.5 mL of ammonia water to obtain 162 mg (yield: 52%)
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1H-NMR spectrum (500 MHz, CD30D) S ppm: 8.20-7.90 (3H, m),
7.86-7.10 (7H, m), 4.55-1.55 (23H, m). IR spectrum V max cm-1 (KBr):
2930, 1726, 1645, 1474, 1376, 1281, 1138. Mass spectrum (FAB) m/z:
759 ((M+H)", free form) [Example 27c]
1-(2-{(2R)-2-(3,4-Dichlorophenyl)-4-[3,5-

of bisfleifluaroreetbyhbenzoyllmorphelini2e crystal.

. yl}ethyI)Spiro{(ZS)-ZH:&carboxymethyl)ox }indane-1,4'- piperidine sodium

H-AMB00RG O E0 rinttl) SEE (2-S2R)22-(3,4210ichISrophenylj-4-[838, ™),

7. bis(tiflagromethybhenzoymorphalingZsy, m) .
yl}ethyl)Spiro{(2S)-2-[(carboxymethyl)oxy]}indane-1,4'- piperidine,

TRoBRemd MEXample 2Th, wHSRHsolvE®iny 15 A5 of IN aGueddd sodiliAf 0,

1 1 Rydroxide solution and the mixture was extracted twice with ethyl acetate,
washed with a saturated NaCl solution and dried over anhydrous sodium

Ma §glf B The USoIMEMENad distlIetb§ff (ndeHledudadesressare)and the

=1 thusehiained residue was-tecrystallized from, §;hexang to obtain 135 mg
(vield: 44%) of the title compound as a white crystal. 1H-NMR spectrum

CB00 MHEED30D) S phin:t8.8417:98 {3H, MY, 727927015 (7H3 m)?, N:4.85

r4e4-42) (1H, m), 4:21r4.05,(2H; M), 53.96¢2.83 f16H, m,.2.70-1560 . 4 . 83
(10H, m). IR spectrum V max cm-1 (KBr): 2922, 1645, 1615, 1280, 1138.

Op Miass lspeetrami(FAB) fz: 759 ((M3HY, freeGofl) Elembatary hnalysis
(for C36H33C12F6N2NaO5 4H20) Calculated (0): C:50.65, H:4.84,
C1:8.31, F:13.35, N:3.28, 111 Na:2.69 Found (0): C:50.59, H:4.32,

[Egarpdg, FAB.07,NB:36,2Rh: 3:6630ptied ¢btationrgD2 1) +43.43, 5

pi LR34 1MEthaRDNny 1) benzoyl Jmorpholin-2-

yllethyl)spiro{ (25)-2-[2-(N,N-dimethyamino)-2-

oxoethoxy] }indane-1, 4’ -piperidine hydrochloride (Exemplary
compound No. 2-151 hydrochloride)

The reaction was carried out in similar procedure to
Example 28 using 300 mg (0.39 mmol) of 1-(2-{(2R)-2-(3,4-
dichlorophenyl)-4-[3,5-
bis(trifluoromethyl)benzoyl]morpholin-2-
yllethyl)spiro{[(2S)—-2-carboxymethoxy] }indane-1,4"'-
piperidine and 2.5 mL of an aqueous dimethylamine solution
to obtain 166 mg (yield: 51%) of the title compound as a
white crystal.

'H-NMR spectrum (500 MHz, CDs0D) & ppm: 8.34-8.30 (3H, m),
7.85-7.05 (7H, m), 4.31-1.58 (29H, m).

IR spectrum V max cmﬂ'(KBr): 2929, 1650, 1439, 1376, 1280,
1137

Mass spectrum (FAB) m/z: 786 ((M+H)", free form)

Elementary analysis (for CsgHzoCliFgN30, 2H0)

Calculated (%): C:53.13, H:5.16, Cl1:12.38, F:13.27, N:4.89
Found (%) : C:53.37, H:5.75, Cl1:13.39, F:12.96, N:4.60
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[Example 28] 1-(2-{(2R)-2-(3,4-Dichlorophenyl)-4-[3,5-
bis(trifluoromethyl)benzoyl]morpholin-2-
yl}ethyl)Spiro{(2S)-2-[2-(morpholin-4-y1)-2- oxoethoxy]}indane-1,
4'-piperidine hydrochloride (Exemplary compound No. 2-156
hydrochloride) 300 mg (0.39 mmol) of 1-(2-{(2R)-2-(3,4-

op#ichlorophenyl)-4+(3,5 Ris(trifluoromethyl)pengoylimorpbolinggs 1
yll}ethyl)Spiro[(2S)-2-carboxymethoxylindane-1,4'- piperidine, obtained in
Example 27b, was dissolved in 5 mL of methylene chloride and 57 L

[£{Q:48 rameh) of thiopyl. chlatidesvas added thergta, Qne.drop-af -3, 5-
dimethylformamide was added to the mixture, followed by stirring at room

b1 ghhperatitetore Hours. aeesoivemarad distifsctoff under reduced

v 1 peassyne, somtof methylenexchioride was yaddsd, to-theobtaingd residue
and 103 L Sl_.18 mmolinof ;morpholine was added thereto under
Oxpetisdiing) ARBFTHE Mikturé Was stiPredtat to oM tenipEratuté for 2 hours,

(Eitavas] avashedrspeaessively withiwates anda-satbnated iNaCl solution and
dried over anhydrous sodium sulfate. The salvent was distilled o%f#nder

reducedpreSalre it S i dbtahed Yesitiie WAL parifidtf By Hiik Tayer©
Exehromatographyr(eluting sedvent:.rmethyterie) chlforide(methanr)=911)(t®, 4-
d.oE in 105 m %yiglg:_i%% of 1- (2-{(2R)-2-(3,4-dichlorophenyl)-4-[3,5-

*bisttrifiusromet 3)/I)ben oy?]morpholin-z-
b1y Yethiyl)spirof@S)2y[P) (meorphelin-depl) 112 -2 -

xoeth indane-1,4'"-piperidine.. The thus obtained , o

ylgi(§%§§%%i§2&&%ﬁﬁ#§5ﬁgﬁ§%©xymet%oxy 1n&%ne—l,4 -piperidine
and-[3 B3big(trifluqrosmethyl)benzoymetphiolivizmine to obtain 87 mg

yllethyl)Spiro{(2S)-2-[2-(morpholin-4-y1)-2- _
Rt e S piing AR ESbida o ATHLC G crystal.

'H-NMR spectrum (500 MHz, CDs0D) & ppm: 8.33-8.01 (3H, m),
7.85-7.06 (7H, m), 4.41-1.58 (31H, m).

IR spectrum V max cm! (KBr) : 20683, 1753, 1645, 1439, 1376,
1281, 1136.

Mass spectrum (FAB) m/z: 846 ((M+H)', free form)

Elementary analysis (for C,oH4s5C14FgN30g 4H,0)

Calculated (%): C:48.45, H:5.39, C1:14.30, F:11.49, N:4.24
Found (%) : C:48.51, H:4.99, Cl1:15.23, F:11.77, N:4.28

Optical rotation: [oc]D20 = +45.8 (c¢=0.50, methanol)

[Example 32] 1-(2-{(2R)-2-(3,4-Dichlorophenyl)-4-[3,5-
bis(trifluoromethyl)benzoyl]morpholin-2-
yllethyl)spiro((2S)-2—{[N-(2-hydroxyethyl)-N-methylamino]-
2—-oxoethoxy})indane-1,4’-piperidine hydrochloride
(Exemplary compound No. 2-155 hydrochloride)

The reaction was carried out in similar procedure to
Example 28 using 300 mg (0.39 mmol) of 1-(2-{(2R)-2-(3,4-
dichlorophenyl)-4-[3,5-
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ethanol and 0.5 mL of 4N hydrochloric acid-dioxane was added thereto.
The solvent was distilled off under reduced pressure, followed by
azeotropy twice with diethyl ether. The thus obtained residue was
recrystallized from hexane to obtain 70 mg (yield: 64%) of the title
compound as a white crystal. 1H-NMR spectrum (500 MHz, CD30D) S

bipmwﬁﬂ&swr(é’rthm)) béBéJyQSIﬁHﬂpmAazzr 58 (31H, m). IR
rum V max cr% é‘ﬁ 12923, 1650, 1437, 1375, 1280 ,1138. M
my7°828 (

Ylésgg{mﬂ‘ (FABY (KA HEE Tl Y Bl Ty analys] §%%]F fdine

an&495142C18F NS Qh3H20) Eajculaied KQ) £x52 &Y e HiaB61 Clel loBlain
F:12.40, N:4.57 Found(o) C:52.56, H:5.05, C1:12.14, F:12.67, N:4.70

Leggtigal (Poitioh: (D2 9522@= 635?)1%1é%ﬁ&ﬁ8|)1f§<a?ﬁple Zé}lte
cr¥42({2R)-2-(3,4-Dichlorophenyl)-4-[3,5-
bis(trifluoromethyl)benzoyl]morpholin-2-

"HyY&hypsito](ESs)- 2 (L alffifo-2C5k68thoRy iRBané-134'- Bipefidined, m) ,

7. Bydrochloride(Exgemplary compaiind N@:2-130 hydrochloride) The
reaction was carried out in similar procedure to Example 28 using 300 mg

IR(G:89 mimol) of Tmg2<{(2R)-2-(BR dichlSropheayly-a,[31%47, 1473, 1438,

139 (trr{l qrom tll'l %benzoyl]morpholln -2-
‘fethy%splro[ 2S % 2-carboxymethoxy]indane-1,4'-piperidine and 2.5 mL of

Ma amneomia water toFéltaimy62 niyl@ield V52%) 118rsf¢hé title bompound
r188&whitg crystal, 1H-N %Bo;fpe&tgﬁm 30 9 N”'c’)z GD30D) S;ppAY

8.32-7.98(3H, m), 7.87- 7H 23H m). IR spectrum \%
Cadacmte(KBry) 2928,9164%; &438 51@?6 1C2801 21183"7, MaiskZspeetruity 4 - 57

r&EAR) MYz:.758 (M+H)sofressform)s 13, ¢1:13.77, F:13.05, N:4.49

Optical rotation: [OL]D20 = +50.3 (c¢=0.33, methanol)

[Example 33] 1-(2-{(2R)-2-(3,4-Dichlorophenyl)-4-[3,5-
bis(trifluoromethyl)benzoyl]morpholin-2-
yllethyl)spiro((235)-2-{2-[N-(2-hydroxyethyl)amino]-2-
oxoethoxy})indane-1,4’'-piperidine hydrochloride (Exemplary
compound No. 2-154 hydrochloride)

The reaction was carried out in similar procedure to
Example 28 using 300 mg (0.39 mmol) of 1-(2-{(2R)-2-(3,4-
dichlorophenyl)-4-[3,5-
bis(trifluoromethyl)benzoyl]morpholin-2-
yllethyl)spiro[ (2S)-2-carboxymethoxy]indane-1,4’-piperidine
and 71 ML (1.18 mmol) of ethanolamine to obtain 142 mg
(yield: 43%) of the title compound as a white crystal.
TH-NMR spectrum (500 MHz, CDs0OD) o ppm: 8.33-7.98 (3H, m),
7.86-7.08 (7H, m), 4.32-1.53 (27H, m).

IR spectrum V max cmﬂ'(KBr): 2928, 1647, 1439, 1376, 1280,
1137.

Mass spectrum (FAB) m/z: 802 ((M+H)*, free form)
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Elementary analysis (for C36H36C13F6N304 4H20) Calculated (0):
C:49.87, H:5.11, C1:12.27, F:13.15, N:4.85 Found (0): C:49.84, H:4.81,
C1:14.91, F:13.70, N:4.83 Optical rotation: [a]D2 _ +55.5 (¢c=0.50,
methanol) [Example 30] 1-(2-{(2R)-2-(3,4-Dichlorophenyl)-4-[3,5-
bis(trifluoromethyl)benzoyllmorpholin-2-
£ 1 yhietid)Spito{@25)<2-R2- (¥ H-dimethyaming)-2- o3eethoxy]lindane-1,
4'-piperidine hydrochloride (Exemplary compound No. 2-151
c‘?&al"%]c‘ﬁoerfgef The r%éé&drilé/as}%é riéc? OUFEB :S]ir%rlgﬁpro%égjargt , N:4.70
F&xample 28 using 300 fg (39 mmob of 1e@:{(2R+2;(3-13.00, N:4.72
dichlorophenyl)-4-[3,5 bis(trifluorometh I)benzo%qjmorpholin-z-
OP{ ety SHirT[(28)-2 /arboxyméthBxylindane-10% - pipehdingland 2.5 mL
of an aqueous dimethylamine solution to obtain 166 mg (yield: 51%) of
[Ethe title comgound as a white crystal. 1H-NMR spectrum (500 MHz

S ppm: ‘3348145 (3 m) > 7 8527 B8 GFO RS E B 1 58 (B0,
biB)t R speciisnat max)ase-1-(Br) 2929 4650,-£439, 1376, 1280, 1137
Mass spectrum (FAB) m/z: 786 ((M+H), free form) Elementary analysis
et GBI L3N IOASH 20) CARFIRtSH (5} CI8 19 H5.16, C112 36,
ox BEED LN B18H Frovnd, (0):-©:53a37, dH:ber 5 €lr b3 B9 ok 1206, icdnfl ary
114 Optical rotation: [a]D20  +49.1 (c=0.50, methanol) [Example 31]
T3 BRI B3 DSBS

bis(triflueromethyhbenzat)marphdkri2out in similar procedure to

Liethyl)Spiro((2S)-2:-{2-[bis(2-hydrgxyethyl)amino]-2- ox yh :
Exlxr?(‘]}%e%eey ,4'-%|%er}%i§e%ihr§} ro(c}%o{?dgn )3{' mggr} cér%p%%%ggf\lo% 2£f53
di dinydroghteride) JFhe-reaction was carried out in similar procedure to

bis(trifluoromethyl)benzoyl]morpholin-2-
yllethyl)spiro[(2S)-2-hydroxy]indane-1,4’'-piperidine and
119 uL (1.18 mmol) of piperidine to obtain 168 mg (yield:

50%) of the title compound as a white crystal.

IR spectrum V max cm ' (KBr): 3358, 2931, 1720, 1645, 1476,
1376, 1280, 1139.

Mass spectrum (FAB) m/z: 831 ((M+H)', free form)

[Example 35] 1-(2-{(2R)-2-(3,4-Dichlorophenyl)-4-[3,5-
bis(trifluoromethyl)benzoyl]morpholin-2-
yllethyl)spiro[ (25)-2-(2-hydroxyethoxy) ] indane-1,4"-
piperidine hydrochloride (Exemplary compound No. 2-159
hydrochloride)
[Example 35a] 1-(2-{(2R)-2-(3,4-Dichlorophenyl)—-4-[3,5-
bis(trifluoromethyl)benzoyl]morpholin-2-
yllethyl)spiro[(2S)-2-(2-hydroxyethoxy) ]indane-1,4"-
piperidine

3 g (3.95 mmol) of 1-(2-{(2R)-2-(3,4-dichlorophenyl) -

4-[3,5-bis(trifluoromethyl)benzoyl]morpholin-2-

117



Example 28 using 300 mg (0.39 mmol) of 1-(2-{(2R)-2-(3,4-
dichlorophenyl)-4-[3,5 bis(trifluoromethyl)benzoyllmorpholin-2-
yl}ethyl)spiro[(2S)-2-carboxymethoxy]indane-1,4'-piperidine and 113 L
(1.18 mmol) of diethanolamine to obtain 87 mg (yield: 25%) of the title
compound as a white crystal. 1H-NMR spectrum (500 MHz, CD30D) S

v 1 PRAt B1338.04o(Bk $)s 2782106 (e tip:4: 411158 €31H 4m). IR
spectrum V max cm-1 KBr% 2683, 1753, 1645, 1439, 1376, 1281, 11?8. L
4

P1 st AU (ERB)H/ 2 B4BTAIRLT , roR TolfRY ETMERETy Anills

of (foeCﬁ@hM&ﬁﬂﬂEﬁm%deopCmicuk&“[ed (m)né:L48 45, bHa.39e -

.30, F:11.49, N:4.24 Found (o 4 4.99, C1:15.23, F:11.77
oA SH OB AN (D20 - T 6hicCh Sbt Ml [eediie 551
wai(QQ@E@)ﬁ{BgMDmmkﬂbphemﬁ)dﬂaér ice-cooling over 10

bis(trifluor I) mor holin-2- B .
y t(é?ﬁyl)s%*rl?o(?gsﬁ ?[I&YJ( %y roxyetSnyﬁ ﬁ met?iyfl?r%ﬁg] tece-cooling
f o2-oxoethoxy}yrdaneat 4t pipeeid imeuyarodhlohige {Exemptanyacompoundned

toNPoén{LE’@em%def?StE'BPQe) Fhe yeactionwas; carrled out in similgf procedure
Example 28 using 300 mg (0.39 mmol) of 1-(2-{(2R)-2-(3,4-

Wadfe;hIcyr@phémd)ed—[slsem@msemﬂu@ﬂ@mémw;tbmoyﬁmomm@d and

ex¥1}£<§'%34b59%‘eﬁ(2%)c%gﬁr%@@%%tgoxyﬂ%%a@% pipefiding, and 95 L
1.18 mmol) of 2-(methylamino)ethanol to obtain 162 mg (yield: 48%) of

Suﬁ@m@é’@wowﬁ&asvaa\wfe rgstal. IH-NVR eBetirGrh (500 W2 and

dr CRBOR) 3 PRAK G35 D%k i), s (882406 (Vi 81)5 4:A01,05,(3QH,
m). IR spectrum V max cm-1 (KBr) : 2928, 1753, 1647, 1473, 1438, 1376,
dli?gélf{éfff under reduced pressure, and the thus obtained

residue was purified by silica gel chromatography (eluting
solvent: ethyl acetate/methanol=100/2) to obtain 2.1 g
(yield: 71%) of the title compound.

TH-NMR spectrum (500 MHz, CDs0OD) o ppm: 8.20-7.90 (3H, m),
7.82-7.06 (7H, m), 4.40-1.42 (25H, m).

IR spectrum V max cmﬂ'(KBr): 2924, 1645, 1473, 1375, 1281,
1139.

Mass spectrum (FAB) m/z: 745 ((M+H)', free form)

[Example 35b] 1-(2-{(2R)—-2-(3,4-Dichlorophenyl)-4-[3,5-
bis(trifluoromethyl)benzoyl]morpholin-2-
yllethyl)spiro[ (25)-2-(2-hydroxyethoxy) ] indane-1,4"-
piperidine hydrochloride

300 mg (0.4 mmol) of 1-(2—-{(2R)-2-(3,4-
dichlorophenyl)-4-[3,5-
bis(trifluoromethyl)benzoyl]morpholin-2-
yllethyl)spiro[(2S)-2-(2-hydroxyethoxy) ]indane-1,4"-
piperidine, obtained in Example 35a, was dissolved in 6 mL
of ethanol and 0.5 mL of 4N hydrochloric acid-dioxane was

added thereto. The solvent was distilled off under reduced
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Mass spectrum (FAB) m/z: 816 (M+H)", free form) Elementary analysis
(for C39H4C12F6N305 4/3HC1 3H20) Calculated (0): C:50.95, H:5.30,
C1:12.85, F:12.40, N:4.57 Found (0): C:50.63, H:5.13, C1:13.77, F:13.05,
N:4.49 Optical rotation: [a]D2 _ +50.3 (c=0.33, methanol) [Example 33]
1-(2-{(2R)-2-(3,4-Dichlorophenyl)-4-[3,5-
prB§Qﬂﬂdomm@ﬂmyﬁhﬁﬂﬂgyﬂﬁEE@h@Bp&-tw1ce w1th diethyl ether.
1}ethyl)Spiro( 2- hydroxyet amm
T SR ASRES & SR R RO oFistry SBBBIAES £°
obiNei 2-THdshydrogkioede): The teactibnomas cam:md Qtirip simitar psoceddte t e

to Example 28 using 300 mg (0.39 mmol) of 1-(2-{(2R)-2-(3,4-
&lc%?orophenyl) 4-[3,5 bis(trifluoromethyl)benzoyllmorpholin-2-

'Hydjethybspirol(25) -2 carhoxymethoxylinddngdnd -pperidige ocand(3i | m
% 18 mmol) of ethanolamine to obtain 142 mg (yield: 43%) of the title

7 E6mpotind bt white chystA 117 NIMB ¥pectiim (500 MHz, CD30D) S

TRPRPE 8331498 (3t )y 7-867,08 (TH.09), 4324,53 &¥H, mi1B, 1280,
spectrum V max cm-1 (KBr) : 2928, 1647, 1439 1376 1280 1137, Mass

113dectrum (FAB) m/z: 802((M+H)", free form) 116 Elementary analysis (for

Ma &385WOCISHENGOE FHRD) Caltuiated @) C:51eQ 4o £1:11.91,
F:12.76, N:4.70 Found (0): C:51.00, H:4.95, C1:12.76, F:13.00, N:4.72

El@b%élar]’oifatﬁ)‘ﬁa{é@?s {581 @ﬁ@%%ﬂaﬂbl)z[@)@mple 34]

cd:@cA(3R):=4-(34-Dichloropbenylyr443ds, c1:13.02, F:13.95, N:3.43
bls(trlfluoromethyl)benzo [Jmorpholin-2-

FQifstnyIfSiro{(2S)-2:[2> (iperidif-12y1)%2- dxoetos/fjindanett 22 N:3-48
Opélg'Q@“%‘@am’P&%Chlqwe (Exemplary; compound Ng.2-45%01 )

hydrochloride) The reaction was carried out in simifar procedure to
[Example 36] 1-(2-{(2R)-2-(3,4-Dichlorophenyl)-4-[3,5-
bis(trifluoromethyl)benzoyl]morpholin-2-
yllethyl)spiro{ (25)-2-[2- (morpholin-4-yl)ethoxy] }indane-
1,4’ -piperidine dihydrochloride (Exemplary compound No. 2-
166 dihydrochloride)

200 mg (0.27 mmol) of 1-(2-{(2R)-2-(3,4-
dichlorophenyl)-4-[3,5-
bis(trifluoromethyl)benzoyl]morpholin-2-
yllethyl)spiro[ (25)-2-(2-hydroxyethoxy) ] indane-1,4"-
piperidine, obtained in Example 35b, was dissolved in 4 mL

of methylene chloride and 56 pPL (0.4 mmol) of triethylamine

was added thereto, and 27 UL (0.35 mmol) of methanesulfonyl
chloride was added to the mixture under ice-cooling,
followed by stirring at room temperature for 30 minutes.
Water was added to the reaction mixture and the methylene
chloride layer was washed with water and a saturated NaCl
solution and dried over anhydrous sodium sulfate. The

solvent was distilled off under reduced pressure and the
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Example 28 using 300 mg (0.43 mmol) of 1-(2-{(2R)-2-(3,4-
dichlorophenyl)-4-[3,5 bis(trifluoromethyl)benzoyllmorpholin-2-
yl}ethyl)Spiro[(2S)-2-hydroxy]indane-1,4'-piperidine and 119 L (1.18
mmol) of piperidine to obtain 168 mg (yield: 50%) of the title compound
as a white crystal. IR spectrum V max cm-1 (KBr): 3358, 2931, 1720,
th64%k4A, e 1376 1280 1138. Mass speettum{FABm/z£831 (M+H),
. free form) [Example 35] 1-(2-{(2R)-2-(3,4-Dichlorgphenyl)-4-[3,5-
OB AGTARYenCo TB i 5. ML) 62 Sod b
hyytetayl )spirof(2S)-2; (268y digxyethexy)lindane-a 4 wpipeddinem iodide
hydrochloride (Exemplar{ compound No. 2-159 hydrochloride) [Etxample

angsAP1 {5 ((BR)2-(3DBithBopheryhe4-{35- were added o' the

soQﬁ%quQK%mgh¥%Q9%€§@HEEPWQQF%tirred at 80°C for 8 hours.
yl}ethyl)spiro[(2S)-2-(2-hydroxyethoxy)]indane-1,4'- piperidine 3 g (3.95

Themeet I{RH{ZR2- (8 aedichedpienyl)ixture was returned to

roér't[?’ééggggg%qPQetgﬂg)WQy&TQEminw%fsl]goure_d_ into water,
yl}ethyl)Spiro[(2S)-2-carboxymethoxylindane-1,4'- piperidine, obtained in

fogkairpte 27b twas dissdiveddn 3orml 16ftefrahydrofwranadml-5.95 e (59y L

acBvRel} of hotanes fefrahyarafiean complex(1dnetl tefrahydrofiiah, water
solution) was added dropwise thereto under ice-cooling over 10 minutes.

angfidr fe-mibaihrwas stiréd tinbéPiceddsdlifg L 30\ A uies. YA 0us

sotenperatureaf dhe mixture ywasreturpgd toiroom temperaturenfpllowed
by stirring for 1 hour. Water was added thereto and the mixture was

L eQUEREh S &7 Briradtet With etiRf atBtfle Five- 8Xffaltifad Washedd LY
t hsuccessivelyrwithmatenang asatwated NgChsolition andedrigd ever

cn PR Sodlum sullate, The SONeNtWaS)s ng (yield: 57%) of 1-
(2—={(2R)—-2-(3,4-dichlorophenyl)-4-[3, 5—-
bis(trifluoromethyl)benzoyl]morpholin-2-
yllethyl)spiro{ (235)-2-[2-[ (morpholin-4-yl)ethoxy] }indane-
1,4’ -piperidine.

125 mg (0.15 mmol) of the obtained 1-(2-{(2R)-2-(3,4-
dichlorophenyl)-4-[3,5-
bis(trifluoromethyl)benzoyl]morpholin-2-
yllethyl)spiro{ (25)-2-[2- (morpholin-4-yl)ethoxy] }indane-
1,4’ -piperidine was dissolved in 3 mL of ethanol and 0.5 mL
of 4N hydrochloric acid-dioxane was added thereto. The
solvent was distilled off under reduced pressure, followed
by azeotropy twice with diethyl ether. The thus obtained
residue was recrystallized from hexane to obtain 97 mg

(yield: 74%) of the title compound as a white crystal.
TH-NMR spectrum (500 MHz, CDs0OD) o ppm: 8.35-8.01 (3H, m),
7.88-7.08 (7H, m), 4.29-1.60 (33H, m).

IR spectrum V max cmﬂ'(KBr): 2927, 2571, 1644, 1439, 1376,
1281, 1136.
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distilled off under reduced pressure, and the thus obtained residue was
purified by silica gel chromatography (eluting solvent: ethyl
acetate/methanol=100/2) to obtain 2.1 g (yield: 71%) of the title
compound. 1H-NMR spectrum (500 MHz, CD30D) S ppm: 8.20-7.90 (3H,
m), 7.82-7.06 (7H, m), 4.40-1.42 (25H, m). IR spectrum V max cm-1
MaQéBl’épé?&Bﬂuﬂq645,AJB473mﬂ-§7581281( (4139."Mass speetsum)(FAB) m/z:
l745 % M+H free form ([SExam le 35b A
ELIMBHER ) 2 B A BithiordpEnyfAL{3 4T ea0s 4H20)
c@ﬂsﬁmﬂueHﬂnet%lyl)benmyl]mrmrpholﬁn -27, Cl:14.78, F:11.88, N:4.38

< ) pol2S) 2o eholndane . dpibepdle o1y, o

rochlaride 300 mg ( 4 mrho (3,4-'
opdichloropheny):4:{3,5 fis(ttifluoromethyl)benzoyimorphelino1 )
yl}ethyl)spiro[(2S)-2-(2-hydroxyethoxy)]indane-1,4'- piperidine, obtained
in Example 35a, was dissolved in 6 mL of ethanol and 0.5 mL of 4N
[ Ehyerechlosic acid-dioxanexwas caddedatherein The salvent was distilled off
azeotropy twice with diethyl

nder reduced 118 ure, followed b
o1 gt L ThBR AL Bb LA R WASTEER 80 from hexane to
yl@bt&@ZlEpﬁ@@/{l&lﬂS@S%} DIH‘@Jﬁtﬂﬁse(imDﬁHmdﬁS yaeewhite yarystatiane -
H-NMR spectrum 5 D30 )S m: 8.31-8.00
L e 4O E EOBLA h e AR A s s Mkl 2~

162988&@@@@3&18%6 1280 1137. Mass spectrum (FAB) m/z: 745
((M+Ii]l free form) Elementa ana srséfcor C36H37. 13F6NZOC4 H20)

Calculated (o)a %3@92 ?—F4 Ejle F13. % N: Zfé%an u)re
Ex@r52.613H: 44%(11”@12@(;681@.](43.22,7%48) of 1-(2-{( (3, 4-

dichlorophenyl)-4-[3,5-
bis(trifluoromethyl)benzoyl]morpholin-2-

yllethyl)spiro[ (25)-2-(2-hydroxyethoxy) ] indane-1,4"-
piperidine and 40 UL (0.4 mmol) of piperidine to obtain 32
mg (yield: 14%) of the title compound as a white crystal.
'H-NMR spectrum (500 MHz, CDs0D) & ppm: 8.31-8.00 (3H, m),
7.88-7.07 (7H, m), 4.31-1.51 (35H, m).

IR spectrum V max cm ' (KBr): 2943, 2650, 1644, 1439, 1376,
1281, 1137.

Mass spectrum (FAB) m/z: 812 ((M+H)', free form)

Elementary analysis (for C;;H47C14FgN3053 8H,0)

Calculated (%): C:47.82, H:6.17, C1:13.77, F:11.07, N:4.08
Found (%) : C:48.29, H:5.26, Cl1:15.53, F:11.03, N:4.27

Optical rotation: [OL]D20 = +44.0 (c=0.50, methanol)

[Example 38] 1-(2-{(2R)-2-(3,4-Dichlorophenyl)-4-[3,5-
bis(trifluoromethyl)benzoyl]morpholin-2-
yllethyl)spiro{(2S)-2-[2-(N,N-dimethylamino)ethoxy] }indane-
1,4’ -piperidine dihydrochloride (Exemplary compound No. 2-
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Optical rotation: [a]D2 _ +43.3 (c=0.50, methanol) [Example 36]
1-(2-{(2R)-2-(3,4-Dichlorophenyl)-4-[3,5-
bis(trifluoromethyl)benzoyl]morpholin-2-
yl}ethyl)Spiro{(2S)-2-[2-(morpholin-4-yl)ethoxy]}indane- 1,4'-piperidine
dihydrochloride (Exemplary compound No. 2- 166 dihydrochloride) 200
16 Mgz 4 pvael) 6f 1424{(2R)-2-(3,4- dichlorophenyl)-4-[3,5
bis(trifluoromethyl)benzoyllmorpholin-2- _ .
y1lethyispifol(25)- X2 RydroRyéthoRy) iHand-1%4" " dipdfidine® oBAiTey =°
Eximbxample 35h,miasdigselyed in 4 minnafImethylene chlaridrand 564, 4-
4 9.4 mmo)) of tri‘?th)il§ ine_was added thereto, and 27 L (0.35 mmol) of
me hangsu%%}’lyl chloridé was added to the mixture under ice-cooling,
bi followetlhostiriag lay o dranempétatarector BOrmiites. Water was added

0_the reaction mixture and the methylene . chloride layer was washed with
yl&v%%l afndS 5 ég?uﬂrgt%%%NECI{%oF] i%ﬁ%ax etli(rilleodx 6’33#% Ei/rg]?ouls’asllf)dium
pipelfate iThe asolverit was distilfednof Uhderfretiicedpréssureand the 119

nyJsSptaipegd esidug,was, dissolved in 6 b of dimethylacetamide, 34
mg (0.35 mmol) of sodium hydrogencarbonate, 66 mg (0.35 mmol) of
copprassiling fodideraad 854 (3385 mol) of morpholine were added to the

1., SQlytion, and the mixtyre was sti t 8QC for 8 hgurs, The te atur
bl RS s e D) reo B mparartic s e T
7. AixturedWas poured intd water] .folowéd by twice extraction with ethyl

acetate. The ethyl acetate layer was combined, washed successively with
TR\ A5 hhd A dadifstedNact gglﬁfién and dried’over ahhiydrous™ d6diufr 70

128ulfate1Bhe solvent was distilled off under reduced pressure and the
obtained residue was Purhjed b¥ thin Ia%er cbromatograpt}y geluting
Maééwéﬁﬁ%%ﬁﬁﬁeﬁEAB m/z: 72 ((M+H) ", free form

Elementary analysis (for CsgHy3C14FgN3053 3H,0)
Calculated (%): C:50.73, H:5.49, Cl:15.76, F:12.67, N:4.67
Found (%) : C:47.55, H:5.23, Cl:16.68, F:12.43, N:4.48

Optical rotation: [OL]D20 = +50.5 (c¢=0.50, methanol)

[Example 39] 1-(2-{(2R)-2-(3,4-Dichlorophenyl)-4-[3,5-
bis(trifluoromethyl)benzoyl]morpholin-2-
yllethyl)spiro((235)-2-{2-[N-(2-hydroxyethyl)-N-
methylamino]ethoxy})indane-1,4’-piperidine dihydrochloride
(Exemplary compound No. 2-165 dihydrochloride)

The reaction was carried out in similar procedure to
Example 36 using 200 mg (0.27 mmol) of 1-(2-{(2R)-2-(3,4-
dichlorophenyl)-4-[3,5-
bis(trifluoromethyl)benzoyl]morpholin-2-
yllethyl)spiro[(2S)-2-(2-hydroxyethoxy) ]indane-1,4"-
piperidine and 32 UL (0.4 mmol) of 2-(methylamino)ethanol
to obtain 158 mg (yield: 70%) of the title compound as a
white crystal.
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chloride/methanol=9/1) to obtain 125 mg (yield: 57%) of 1-
(2-{(2R)-2-(3,4-dichlorophenyl)-4-[3,5-
bis(trifluoromethyl)benzoyl]morpholin-2-
yl}ethyl)Spiro{(2S)-2-[2-[(morpholin-4-yl)ethoxy]}indane- 1, 4'-piperidine.
125 mg (0.15 mmol) of the obtained 1-(2-{(2R)-2-(3,4-

11 dightorgpberyl)- 3 bisirifluoremety) Bepzavimorpholing: (3m, m),
yl}lethyl)spiro{(2S)-2-[2-(morpholin-4-yl)ethoxy]}indane- 1,4'-piperidine
7 - Was tissolvedlin 3nL df-ethadol>hd(§5fmL™ef-4N hydrochloric

rracid:dioxane was added-therelg. \The, solyenbwas distilled ofunder | 344
reduced pressure, followed by azeotropy twice with diethyl ether. The
12fhus dbtdihed residue was recrystallized from hexane to obtain 97 mg

Ma ée'Qﬁéé"{@&&t Hils compound s @%«t‘ﬁ% crystal, J1HNMR spectrum
(500 MHz, CD30D) S ppm: 8.35-8.01 (3H, m),” 7.88-7.08 (7H, m),
Elampent $0Y38Ha AY)S IR spéctrurh vimax el B#20927, 2571, 1644,

c3#30113¢% 1281, EL3G, 120 Mass;spectrum (FAB) ;2814 (M H): 4 . 52
free form) Elementary analysis (for C40H45C14F6N304 4H20)

Fedleulated (o): C:50:06, H:8%57, €1214.98, FAa188,N:4.38 Fouhll (o)l 4 - 30
opEidE2 HBEI S IRATF L1 64,3 48 Qouigd ietngilplo? -
+48.7 (c=0.50, methano; TExampIe 37
1-(2-{(2R)-2-(3,4-Dichlorophenyl)-4-[3,5-
is(trifluorpmethyl)ben o_rb'n--_ic orovhen A _
[Eg%}(\e %ﬁ)sﬁ@o{(%)?g[Zj)p?li][pg(}eric%n?lgif/lizet%oxﬁ%indar%l- 1, 'l-p))ipélri ik
b1 gihydidchisridenExerdplasrconipduid Rbo 21 2672 dihydrochloride) The

yl?eé"’@ﬁi%) -gq;lgi(gg it in similag precedure to Example 36 using 200 mg
0.27 mmol) of 1-(2-{(2R)-2-(3,4- dichlorophenyl)-4-[3,5
hydroxyethyl)amino]ethoxy})indane-1,4'-piperidine
dihydrochloride (Exemplary compound No. 2-164
dihydrochloride)

The reaction was carried out in similar procedure to
Example 36 using 200 mg (0.27 mmol) of 1-(2-{(2R)-2-(3,4-
dichlorophenyl)-4-[3,5-
bis(trifluoromethyl)benzoyl]morpholin-2-
yllethyl)spiro[ (25)-2-(2-hydroxyethoxy) ] indane-1,4"-
piperidine and 24 UL (0.4 mmol) of ethanolamine to obtain
96 mg (yield: 43%) of the title compound as a white
crystal.

TH-NMR spectrum (500 MHz, CDs0OD) o ppm: 8.30-8.02 (3H, m),
7.87-7.06 (7H, m), 4.28-1.50 (29H, m).

IR spectrum V max cmﬂ'(KBr): 2930, 2681, 1644, 1439, 1376,
1280, 1138.

Mass spectrum (FAB) m/z: 788 ((M+H)", free form)

Elementary analysis (for CsgHs3C1l4FgN30, 4H,0)

Calculated (%): C:48.89, H:5.51, Cl1:15.19, F:12.21, N:4.50
Found (%) : C:48.75, H:4.79, Cl:15.85, F:12.20, N:4.57
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bis(trifluoromethyl)benzoyllmorpholin-2-
yl}ethyl)spiro[(2S)-2-(2-hydroxyethoxy)]indane-1,4'- piperidine and 40 L
(0.4 mmol) of piperidine to obtain 32 mg (yield: 140) of the title compound
as a white crystal. 1H-NMR spectrum (500 MHz, CD30D) S ppm:
8.31-8.00 (3H, m), 7.88-7.07 (7H, m), 4.31-1.51 (35H, m). IR spectrum V

op XM Lo tKBN: 2043 €650, 1644, 1439136653 2811134 Mgss
spectrum (FAB) m/z: 812 ((M+H)", free form) Elementary analysis (for

C41H47C14F6N303 8H20) Calculated (0): C:47.82, H:6.17, C1:13.77,

[EkaH-Q6 N:th081Eqund (0)rE:48.29, H:5:26,1GLA959% fvhd.03, N+, 27
_Optical rotation: [a]D20 = +44.0 (c=0.50, methanol) [Example 38]
bli-?é%{fliﬁ%’(@{ﬁ%kﬁdr@ﬁﬁéﬁ% Ljyggeholin-2=

v 1 pisttriflugrametbyl)benzoylimorphaline2--
yl}ethyI)Spiro{(ZS)-%echZ-%N-dimethylamino)eth,oxy]}inda_ne¢
hyqrfiyseridine aifyarochidhitey(ExemMiAas confpotndPRb1212% 161
didihydeochloride) I hemreagiion wascatiied adt inssimilan procedure to
. Example 36 using 200 mg (0.27 mmol) of 1-(2-{(2R)-2-(3,4-
dlB%ﬂF§8%ﬂ?&ﬁ&ﬁ&43,5 bis(trifluoromethyl)benzoylJmorpholin-2-
y1}lethylispiref(@2S) 2~ (2rhydroxyethexyindaner 14 mpiperidinecareb3d eng- o

0.4 mmol) of dimet ine hydrochloride to optain 54 mg (yield; 25%)
TR O 1o A RS Gt LN LpOArim (H00 RikTo” 4™
d1i EDBODRY B ppmt B-3-8DEBH, m), 7.87-7.08 (7H, m), 4.35-1.53 (31H,

.m). IR spectrum V_max.cm-1 (KBr) : 2927, 2654, 1644, 1474, 1376, 1281,
b1 f%?ﬁ%%? EBE“&F[?%I??:CR%B‘%%%Bl;%fﬁg“fﬁl)lnfréle form) Elementary
v 1 analysis)(foriC38H4AIC t4F6N8E3 8iHRONdane—1, 4’ —-piperidine and 33
UL (0.35 mmol) of diethanolamine to obtain 90 mg (yield:

39%) of the title compound as a white crystal.

IR spectrum V max cm ' (KBr): 3358, 2931, 1720, 1645, 1476,
1376, 1280, 1139

Mass spectrum (FAB) m/z: 832 ((M+H)', free form)

[Example 42] 1-(2-{(2R)-2-(3,4-Dichlorophenyl)-4-[3,5-
bis(trifluoromethyl)benzoyl]morpholin-2-
yl}lethyl)spiro((2S)-2—-{[({[bis(2-

hydroxyethyl)amino] carbonyl}amino)carbonyl]oxy})indane-
1,4’ -piperidine hydrochloride (Exemplary compound No. 2-172
hydrochloride)

300 mg (0.43 mmol) of 1-(2-{(2R)-2-(3,4-
dichlorophenyl)-4-[3,5-
bis(trifluoromethyl)benzoyl]morpholin-2-
yllethyl)spiro[(2S)-2-hydroxy]indane-1,4’'-piperidine was
dissolved in 5 mL of methylene chloride and 55 puL (0.64
mmol) of N-(chlorocarbonyl)isocyanate was added thereto

under ice-cooling. After the mixture was stirred under
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Calculated (0): C:50.73, H:5.49, C1:15.76, F:12.67, N:4.67 Found (0):
C:47.55, H:5.23, C1:16.68, F:12.43, N:4.48 Optical rotation: [a]D2 _
+50.5 (c=0.50, methanol) [Example 39]
1-(2-{(2R)-2-(3,4-Dichlorophenyl)-4-[3,5-
bis(trifluoromethyl)benzoyllmorpholin-2-

i c¥LiethySRIrof2S) {2 iN(2dydraxyefhiy)iN- 64 mmo1) of
~methylamino]ethoxy})indane-1, 4'-piperidine dihydrochloride (Exemplary
d1gshpotndNG 2-165 diydrsthieride) Thetredctibe was darfiéd Basin

st Similag procgdure & Example36rusing 20QiMa (@27 mmalkef the
1-(2-{(2R)-2-(3,4- dichlorophenyl)-4-[3,5
teﬁ@fﬁmE8&ﬁhéﬁW$ﬁ§hﬂ%ﬂﬁﬁﬁﬁh&ﬁﬁ2returned to room temperature

an¥1}ethyhspirel(28)-?-(2-hydroxyethexyy]indanart 4~ pipeHding 80632 L
(0.4 mmol) of 2-(methylamino)ethanal to obtain 158 mg (yield: 70%) of
SUHeLtitRe dompolind Bs & wHiteEstal 122 HI-NMR Spettrtim {BdbNiHz Y 2

sa CR30RYS ppot 8s30-8101o@H i), df- 847 .08 £ 7H amm),y41 281554 (32
mf. IR spectrum V max cm-1 KB%: 2928, 2654, 1644, 1473, 1376, 1281,
511138 “Wass Epetiitiit (FAB)iT/Z BD2 ((M#H) S free TBHTR) Elemently
pranalysis (fordC33H45CK4E6BISOA 3HA0)-Calotiated £6): £120.89eH:353thin
laCl:lS'%s’oF:a]f (.326 N:f{.52 Fgggd 0 :SCO: O'OOtH:S'SQhC :156.22, F:11.16,
K4.30 6prf}ca r%Fa?i%nY[aﬁB _4} 3 (C=8.%r6), methanol ﬁ'—_nxample 40]
chlq2i{@R)24BA=Dichfofophenylp®dbr 223 mg (yield: 60%) of 1-
l_)ij ifluoromethyl)benzoyllmorpholin-2- y1lethyhspiro((2S)-2-{2-[N-(2-
(2hyF %o{;l(zet %%z;’rr%in%?le%%%ﬁﬁ (%aer{gi,ﬂ'flpigg}l ine dihydrochloride
b1 Exemplanocompobind Noe 22164 ditydrochilorid€)-The reaction was
y1§RHIRghauELN SIS rocedue Qps s (2-
hydroxyethyl)amino] carbonyl }amino)carbonyl]oxy}indane-1,4"'—-
piperidine.

223 mg (0.25 mmol) of the obtained 1-(2-{(2R)-2-(3,4-
dichlorophenyl)-4-[3,5-
bis(trifluoromethyl)benzoyl]morpholin-2-
yllethyl)spiro[(2S)-2—-{[({[bis(2-
hydroxyethyl)amino]carbonyl}amino)carbonyl]oxy}indane-1,4"'-
piperidine was dissolved in 4 mL of ethanol and 0.5 mL of
4N hydrochloric acid-dioxane was added thereto. The
solvent was distilled off under reduced pressure, followed
by azeotropy twice with diethyl ether. The thus obtained

residue was recrystallized from hexane to obtain 179 mg
(yield: 77%) of the title compound as a white crystal.
'H-NMR spectrum (500 MHz, CDs0OD) & ppm: 8.33-7.99 (3H, m),
7.85-7.06 (7H, m), 5.34-5.20 (1H, m), 4.15-1.65 (29H, m).
IR spectrum V max cmﬂ'(KBr): 3394, 2931, 1764, 1646, 1474,

1376, 1281, 1138.
Mass spectrum (FAB) m/z: 875 ((M+H)", free form)
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Example 36 using 200 mg (0.27 mmol) of 1-(2-{(2R)-2-(3,4-
dichlorophenyl)-4-[3,5 bis(trifluoromethyl)benzoyllmorpholin-2-
yl}ethyl)spiro[(2S)-2-(2-hydroxyethoxy)]indane-1,4'- piperidine and 24 L
(0.4 mmol) of ethanolamine to obtain 96 mg (yield: 43%) of the title
compound as a white crystal. 1H-NMR spectrum (500 MHz, CD30D) S

E1ppet 8:30,8 2B 1), (£87-C0GI(£EL m)ME@B-1150 (29H, m). IR

spectrum V.m xcml Br 930 2 1644 439, 1376, 12 1138.
¢ as%lsapte%?ruﬁ) F‘Alg) I% g7]88 l-g’%’freelfo %Iefeh}éy%%al%l

F {fon €38H43CLAF6N30DAIH20) @ah:uﬁaled ¢a): Cl4& 89, FH:5.515C1:15: 109,86

F:12.21, N:4.50 Found (0),C:48.75, H:4.79, C1:15.85, F:12.20, N:4.57

OP 95 TpticaF rotalioh: (A2 +52/5 (b=0.56 Teth@nolf S[ExaRible 41]
1-(2-{(2R)-2-(3,4-Dichlorophenyl)-4-[3,5-
bls(trlfluoromet I)ben mor holin-2- 1}ethyl)sp|ro((28 -2-{2- [bls(2-
[Exgarok§ethyl) a méﬁetﬁéy%]lq} Yindaré-1; 2 bﬁ%ﬁaﬁ%pﬁﬁ% chiaride 2

bi Epemplanseompeund Nes2-163 difydsaehleride) The reaction was
carried_out in S|m|Iar ro edure to Example 36 usmg 200 mg (0.27 mmol)

P IR 5 (b e Bl lorop AT B 7

ylbG@ﬁﬂbﬁyﬂﬂ@my&hemﬁmﬂﬂmyﬂh@KWZ}1ndane 1,4’ -piperidine
L T ) WY
compD]uedraesaa:mm«te onymalcmlspedtrumtv imaxsdmill (KB 33858128310
Exlnqﬁ)l%i 428 %”5 & 458Qot e Mass pregtrym (AR 1718325 4
dlchlorophenyl 4 [3,5-
bis(trifluoromethyl)benzoyl]morpholin-2-
yllethyl)spiro[ (2S)-2-hydroxy]indane-1,4'-piperidine and 56
UL (0.64 mmol) of morpholine to obtain 240 mg (yield: 63%)

of the title compound as a white crystal.

IR spectrum V max cm ' (KBr): 3358, 2931, 1720, 1645, 1476,
1376, 1280, 1139.

Mass spectrum (FAB) m/z: 857 ((M+H)', free form)

[Example 44] 1-(2-{(2R)-2-(3,4-Dichlorophenyl)-4-[3,5-
bis(trifluoromethyl)benzoyl]morpholin-2-
yllethyl)spiro{ (235)-2-[ ({[(piperidin-1-
yl)carbonyl]amino}carbonyl)oxy]]indane-1,4’-piperidine
hydrochloride (Exemplary compound No. 2-176 hydrochloride)
The reaction was carried out in similar procedure to
Example 42 using 300 mg (0.43 mmol) of 1-(2-{(2R)-2-(3,4-
dichlorophenyl)-4-[3,5-
bis(trifluoromethyl)benzoyl]morpholin-2-
yllethyl)spiro[(2S)-2-hydroxy]indane-1,4’'-piperidine and 64

UL (0.64 mmol) of piperidine to obtain 143 mg (yield: 38%)
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[Example 42] 1-(2-{(2R)-2-(3,4-Dichlorophenyl)-4-[3,5-
bis(trifluoromethyl)benzoyllmorpholin-2- y1}ethyl)spiro((2S)-2-{[({[bis(2-
hydroxyethyl)amino]carbonyl}amino)carbonyl]oxy})indane- 1,4'-piperidine
hydrochloride (Exemplary compound No. 2-172 hydrochloride) 300 mg
(0.43 mmol) of 1-(2-{(2R)-2-(3,4- dichlorophenyl)-4-[3,5
of bisfleifluaroreetbyhbenzoyllmorphelini2e crystal.
yl}ethyl)Spiro[(2S)-2-hydroxy]indane-1,4'-piperidine was dissolved in 5
IRiPShEtHYIéhd@flofitle adB5)L: (0°62 Smmot)df, 1720, 1645, 1476,
13Ms(chiorgearbpnyllisocyanate was added thereto under ice-cooling. After
the mixture was stirred under 124 ice-cooling for 30 minutes, 61 L (0.64
Maiin iy BF idiethanbRiind (as atitfed tHétetd and tHPmbad@lwas stirred
under ice-cooling for 30 minutes. After the temperature of the mixture was
returned to room temperature and the mixture was stirred for 1 hour, it
[EfRERashed subcdssively With N dquedis By droOmbrie atit, Waterand a
bi saturateduNaGChealution) arch dred pverankydraus sodium sulfate. The
olvent was distilled off under reduced_pressure and the thus obtained
Y1 f&sid &%@kﬁﬁmé%%yiﬁm{k&éﬁ&a ‘H%éﬁﬁﬁ%ﬁ&ﬁﬁ‘h@%went

me tethyene «chiende/methanolr9/1) to-bbtayn 223 yn9 (yieldn60%) of 1-

. (2-{(2R)-2-(3,4-dichlorophenyl)-4-[3,5- ~
P B SR Oy Ty OIS TSR RERS S S 1 AsTE.
hyHydroxyethyjamino]carbonyl}amino)carbonyl] oxy}lindane-1,4'- piperidine.

223 0.25 mmol) of the obtained 1-(2-{(2R)-2-(3,4-

oo A TS Bt et borsbyeamiingocedure to
Example 42 using 300 mg (0.43 mmol) of 1-(2-{(2R)-2-(3,4-
dichlorophenyl)-4-[3,5-
bis(trifluoromethyl)benzoyl]morpholin-2-
yllethyl)spiro[ (2S)-2-hydroxy]indane-1,4’'-piperidine and 52

UL (0.64 mmol) of 2-(methylamino)ethanol to obtain 181 mg

\

(yield: 48%) of the title compound as a white crystal.
'H-NMR spectrum (500 MHz, CDsOD) & ppm: 8.34-7.98 (3H, m),
7.84-7.10 (7H, m), 5.34-5.20 (1H, m), 4.17-1.64 (28H, m).
IR spectrum V max cmt (KBr): 3272, 2930, 1765, 1646, 1475,
1376, 1280, 1138.

Mass spectrum (FAB) m/z: 845 ((M+H)', free form)

Elementary analysis (for CsgH41C13FgN4Og 3H,0)

Calculated (%): C:50.04, H:5.06, Cl1:11.36, F:12.18, N:5.06
Found (%) : C:50.69, H:4.82, C1:11.00, F:11.66, N:6.20

Optical rotation: [OL]D20 = 4+55.8 (c¢=0.50, methanol)

[Example 46] 1-(2-{(2R)-2-(3,4-Dichlorophenyl)-4-[3,5-
bis(trifluoromethyl)benzoyl]morpholin-2-
yl}ethyl)spiro((2S)-2-{[ ({[N-(2-

hydroxyethyl)amino] carbonyl }amino)carbonyl]oxy})indane-
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y1}ethyl)spiro[(2S)-2-{[({[bis(2-
hydroxyethyl)amino]carbonyl}amino)carbonyl] oxy}indane-1,4'- piperidine
was dissolved in 4 mL of ethanol and 0.5 mL of 4N hydrochloric
acid-dioxane was added thereto. The solvent was distilled off under
reduced pressure, followed by azeotropy twice with diethyl ether. The
1, thusahtained: residueiwas eerystadlized:{earp hexane émpbtai 188 mg-173
leld: 77%) of the title compound as a white crystal. 1H-NMR spectrum
DYBEFIHY €1530D) S ppm: 8.33-7.99 (3H, m), 7.85-7.06 (7H, m),
5.34-5120 A&k an)j drl5ed H5q20H: ¢n). dRespiectrainmVimax saretBr)ke to

3394, 2931, 1764, 1 , 1474 1376, 1281, 1138. Mass tcum (FAB
T i D e bl 155 LiorEnthly Snalbsieor 20 T2 (34
d i CADEMSSISFONAOI-4BI26)-Calculated (0): C:48.81, H:5.22, C1:10.81,

. F:11.58,.N:5.69 Fqund.(0): C:49.02, H:4.92, C1:11.62, F:11.50, N:5.86
D o L) S S (20150 Btk st [Example 43]
yl1q2qyaqp@{3m}D&&kﬁéphemﬁp4{$iﬁdane—1,4’—piperidine and 39

bis(triflyoromethyl)henzayllmorphalin-2- _ _
uLyfﬁﬂéﬁﬁ%ﬁé%ES%—-ﬁéﬁ%&% PR to obtain 192 mg (yield:
52¢l)carbonyldamino}ecarbemyl oxydtindane- ;4 pipetdipedydrochloride
... (Exemplary compound No. 2-175 hydrochloride) The reaction was carried

HIUWh sihfiRr protetiurd 8 Bxanmpies? ulingPB00 g 043 rimdiyor ™) »
7. 3d24(2R)-2-(3 4-dichleropheny)-4-[3:51, m), 4.15-1.65 (25H, m).

bis(trifluoromethyl)benzoxl]morpholin-2-

TRy BretieyiYspitof( 283-2-ydroxyfirbane-A134 Hiperidine ahd86 L1064 mhiolp -

139Fmorphgjine to-ptain 240 mg (yield: 63%) of the title compound as a
white crystal. IR spectrum V max cm-1 (KBr): 3358, 2931, 1720, 1645,

Ma i&?@,PQS?GPEEQS@,PﬁBQmK/Fa‘ss%%bct%%*(fﬁﬂla) BT 2B5PHNMIHH), free

El@ﬁ@ﬁtary analysis (for C38H39C13F6N406 2H20)
Calculated (%): C:50.48, H:4.79, Cl:11.76, F:12.61, N:6.20
Found (%) : C:50.69, H:4.82, C1:11.93, F:12.09, N:6.20

Optical rotation: [OL]D20 = +69.3 (c=0.50, methanol)

[Example 47] 1-(2-{(2R)-2-(3,4-Dichlorophenyl)-4-[3,5-
bis(trifluoromethyl)benzoyl]morpholin-2-
yllethyl)spiro{ (235)-2-[ ({[ (morpholin-4-
yl)sulfonyl]amino}carbonyl)oxy]}indane-1,4’-piperidine
hydrochloride (Exemplary compound No. 2-184 hydrochloride)
300 mg (0.43 mmol) of 1-(2-{(2R)-2-(3,4-
dichlorophenyl)-4-[3,5-
bis(trifluoromethyl)benzoyl]morpholin-2-
yllethyl)spiro[(2S)-2-hydroxy]indane-1,4’'-piperidine was
dissolved in 5 mL of methylene chloride and 63 puL (0.64
mmol) of sulfonylisocyanate chloride was added thereto

under ice-cooling. After the mixture was stirred under

ice-cooling for 30 minutes, 56 UL (0.64 mmol) of morpholine
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[Example 44] 1-(2-{(2R)-2-(3,4-Dichlorophenyl)-4-[3,5-
bis(trifluoromethyl)benzoyl]morpholin-2-
yl}ethyl)spiro{(2S)-2-[({[(piperidin-I-
yl)carbonyllamino}carbonyl)oxy]lindane-1,4'-piperidine hydrochloride
(Exemplary compound No. 2-176 hydrochloride) The reaction was carried

wa @ubm&milah@m@edue&q@ Elxampie;ﬁalt@ingaao(% B1g- (0243 el of ce-
1-(2-{ ,/4- dichloro

COB%h%%ugﬁ) yﬁﬁéﬁﬁ ﬁ r%%gﬁ the temperature of the

miyilethyspiro{2Sh2ehydraxy]indanetkdpipeatidine anob4 He(nb4k mmel)

of piperidine to obtain 143 mg( ield: 38%) 126 of the title c ound as a
"R gcrys‘?gl ﬁ‘\?sp%c umr\7 mgg( Cem-T- r? :%%%8%5 Oﬁﬁ% i%iglvely
with?a,N 18Y6,r5280,dA89. Mass spettruimotbAB)aniz: 8564 (M+Ey T freeted

naf U ERAIBIe SRl B BRI e R A DI ORC R %1 £ace. he

uoromet enzoyllmorpholin-

SOyYE%NWWﬁﬁKﬁaﬁﬁilHﬁ@ﬂ%ﬁﬂw@n@@@ﬂnﬁﬁNGed pressure and the

cnethylaminolgarbonyiaming) cafhonylloxyhindane-1e4- pIReHOing  ,;
hydrochloride (Exemplary compound No. 2-174 hydrochloride) The

wafeactibn wak-earried but iesifmikee procetute to EXample 42ksing 300 Mg
a1 43 ramal of 17(27{(2R)-2-(3,4- dichlorophenyl)-4-[3,5

b|s(tr|fluoromethyl)benzoyl]morpholln -2-

b1 g1¥ethylySiopes) 2 hydorylndariect ghpipetidiie and 52 L (0.64

v 1 el of 2{methylaminoc)ethanehto obtain; 181 mg (yield: 48%) of the title
compound as a white crystal. 1H-NMR spectrum (500 MHz, CD30D) S

SUbBAT BI3AT GEBRATRE T BASEY0 [AHS).55.345 20 (RS L) 14127-1.64
(28Hom3. MR spectrumph X ¢rp-1 (kBrdn 82732930, 1765, 38461475, 4 -
1376, 1280, 1138.

dlchlorophenyl) -4-[3,5-

bis(trifluoromethyl)benzoyl]morpholin-2-

yl}lethyl)spiro[(2S)-2-({[ (morpholin-4-y1l-
sulfonyl)amino]carbonyl}oxy)]indane-1,4’-piperidine was
dissolved in 4 mL of ethanol and 0.5 mL of 4N hydrochloric
acid-dioxane was added thereto. The solvent was distilled

off under reduced pressure, followed by azeotropy twice

with diethyl ether. The thus obtained residue was

o°

recrystallized from hexane to obtain 181 mg (yield: 81%) of

the title compound as a white crystal.

'H-NMR spectrum (500 MHz, CDs0OD) & ppm: 8.31-7.99 (3H, m),
7.87-7.10 (7H, m), 5.35-5.25 (1H, m), 4.21-1.68 (28H, m).
IR spectrum V max cmﬂ'(KBr): 2926, 1741, 1645, 1455, 1375,
1281, 1lle62.

Mass spectrum (FAB) m/z: 893 ((M+H)", free form)
Elementary analysis (for C3oH;1C1l3FgN,04;S 2H,0)

Calculated (%): C:48.48, H:4.69, C1:11.01, F:11.80,
N:5.80, S: 3.32

Found (%) : Cc:48.11, H:4.66, Cl:11.25, F:11.83,
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Mass spectrum (FAB) m/z: 845 ((M+H)", free form) Elementary analysis
(for C39H41C13F6N406 3H20) Calculated (0): C:50.04, H:5.06,
C1:11.36, F:12.18, N:5.06 Found (0): C:50.69, H:4.82, C1:11.00, F:11.66,
N:6.20 Optical rotation: [a]D20 = +55.8 (c=0.50, methanol) [Example 46]
1-(2-{(2R)-2-(3,4-Dichlorophenyl)-4-[3,5-

N : bisétriflugromethygl)benzoyllmorpholin-2- y1}ethyl)spiro((2S)-2-{[({[N-(2-
hydroxyethyl)ammo]carbor%l}aml carbony o‘%/&l)lndane 127

OP§ Le-piperidfire hydrochBtice (Exémplafy &Gn’gb d N!S2173

hydrochloride) The reaction was carried out in similar procedure to
ExaR’er 42 using 300 mg (0.43 mmol) of 1-(2-{(2R)-2-(3,4-
[E areAorBptéyl)-4-18% bistfiflusromethyl yIRRRSHBIh 24— (3 5~

blyl}e&hwmm&&%myw@ﬁmamo%ﬁh@mﬁﬂdme and 39 L (0.64
mol) of ethanolamine to obtain 192 mg (yield: 52%) of the title

Ylé&%&ﬁ&%lsra%hﬁé trystal. 1H-NMR spectrum (500 MHz, CD30D) S

{mpmn&ﬁﬂsapﬁo(ﬁyﬂ. mhﬁ%&i@éﬂﬁm&@%ﬁ&hﬁlﬁ;m; 14.15-1.65
.(25H, m). IR spect me xcm KBr) : 3358, 2931, 1720 1645, 1476,

Pipgye 1280, 1138° Jsg% 8tr i BITRAEE) Ve formy
hyEi&iﬁﬁl’lt@f)ﬁ_d@alySIS (for C38H39C13F6N406 2H20) Calculated (0):

C:50. H:4.79, C1:11.76, F1261 N620F d (a); C:50.69, H:4.82,
C1: 1]'? g% F12°09, N6"s0” Sptical fotation: [a]%?S rg?%bag(@%og@dur € to

Exmethandl)/[Exaimple 37) 1x(@-{(2R )} 2-(BeDichidrophey)-448)6-2- (3, 4-
dai b trlfluorﬁ)meg)é)l%2 nﬁfygmorpholln -2-

e hﬁ SpII’O -2-[({[(morpholin-4-
b1yl)mmqammmtambhyeo%ﬁmdm@wpipef@me hydrochloride
yl@%&ﬂ?@?@ﬁ?@g?qagqDghﬁ@%%%9¥q%ﬁgggggh,4’—piperidine and
2.5 mL of ammonia water to obtain 70 mg (yield: 12%) of the
title compound as a white crystal.

'H-NMR spectrum (500 MHz, CDs0OD) & ppm: 8.35-7.97 (3H, m),
7.81-7.08 (7H, m), 5.48-5.19 (1H, m), 4.01-1.70 (20H, m).
IR spectrum V max cm ' (KBr): 2927, 1644, 1439, 1376, 1280,
1139

Mass spectrum (FAB) m/z: 823 ((M+H)', free form)

Elementary analysis (for C3sH34Cl,FgN40¢S 1/3HC1 2H,0)
Calculated (%): C:48.22, H:4.43, C1:9.49, F:13.07, N:6.43,
S:3.68

Found (%) : c:48.21, H:4.29, C1:10.09, F:13.39,
N:6.34, S:3.58

Optical rotation: [a]p?® = +55.0 (c=0.50, DMSO)

[Example 49] 1-(2-{(2R)-2-(3,4-Dichlorophenyl)-4-[3,5-
bis(trifluoromethyl)benzoyl]morpholin-2-
yl}lethyl)spiro[(2S)-2—-({[ (N, N-

dimethylaminosulfonyl)amino]carbonyl}oxy)]indane-1,4"-
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300 mg (0.43 mmol) of 1-(2-{(2R)-2-(3,4- dichlorophenyl)-4-[3,5
bis(trifluoromethyl)benzoyl]morpholin-2-
yl}ethyl)spiro[(2S)-2-hydroxy]indane-1,4'-piperidine was dissolved in 5
mL of methylene chloride and 63 L (0.64 mmol) of sulfonylisocyanate
chloride was added thereto under ice-cooling. After the mixture was
piptrred unden yea-eeoling-fon 30 Mmites) S6L (64 cmimal)od marphaline
128 was added thereto and the mixture was stirred under ice- cooling for
DYSH PNiRGEES: Afbr the temperature of the mixture was returned to room
tempetaturesand: thermixiurec was istidrecifor 1hosit ptheanixtire seasure to

washed syccessivel ith IN hydrochloric_acid solution, and a
St r b Al S e e T E S
distlventwasdistilled off under reduced pressure and the thus obtained

. residue-was recrystallized from methanal- er to obtain 215 mg (yield:
Ry M
v 1 bistthifluoramethyljBenzoyfmodpleciint2ndane-1, 4’ -piperidine and

2.¥1ﬁﬁh%¥ﬂﬂgﬂg§ﬂé%ﬁ§”5¥ﬁg%m§ﬂéﬁine splution to gobtain 90 mg
sultonyl)amino]carbonyl}oxy)|indane-1,4'-piperidine. 215 mg (0.24 mmol)

(v bEfh@:oBtAMEdOIE (2 N2 R)-2 (324 Cdichiovophery )4 fdis te crystal.

1., his(trifluoromethyl) oyllmorphaqlin-2- . B

H ;ﬂﬁg{h)s/ﬁgSﬁgff%ﬁ%’%ﬁ(%hoﬁr%iﬁ_ d ppm: 8.36-7.98 (3H, m),

7 . 8eHohylyamina]caronyfjoxy)ibdane-1]4l-piperidine Masldissolue i, 4 mL
of ethanol and 0.5 mL of 4N hydrochloric acid-dioxane was added

TRdr6(0" THE SoIvstt Wb distiiel’ off tndér rediicéd prédsirre; followed by -

11ageotropy twice with diethyl ether. The thus obtained residue was
recrystallized from hexane to obtain 181 mP% (yield: 81% é)rf 1m‘[)he title

Ma g G mpB A as s Whité bryhta: ©01 (M free

Elementary analysis (for C37H33Cl,FgN4s0sS 1/4HC1 H,0)
Calculated (%): C:50.57, H:4.62, C1:9.08, F:12.97, N:6.38,
S:3.65

Found (%) : C:50.45, H:4.43, Cl1:9.12, F:13.31, N:6.24,
S:3.71

Optical rotation: [a]p?® = +57.8 (c=0.50, DMSO)

[Example 50] 1-(2-{(2R)-2-(3,4-Dichlorophenyl)-4-[3,5-
bis(trifluoromethyl)benzoyl]morpholin-2-
yllethyl)spiro((25)-2—-{[({[N-(2-hydroxyethyl)-N-
methylamino]sulfonyl}amino)carbonyl]oxy})indane-1,4"-
piperidine (Exemplary compound No. 2-183)

The reaction was carried out in similar procedure to
Example 47 using 300 mg (0.43 mmol) of 1-(2-{(2R)-2-(3,4-
dichlorophenyl)-4-[3,5-
bis(trifluoromethyl)benzoyl]morpholin-2-
yllethyl)spiro[(2S)-2-hydroxy]indane-1,4’'-piperidine and 52

UL (0.64 mmol) of 2-(methylamino)ethanol to obtain 30 mg
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1H-NMR spectrum (500 MHz, CD30D) S ppm: 8.31-7.99 (3H, m),
7.87-7.10 (7H, m), 5.35-5.25 (1H, m), 4.21-1.68 (28H, m). IR spectrum V
max cm-1 (KBr) : 2926, 1741, 1645, 1455, 1375, 1281, 1162. Mass
spectrum (FAB) m/z: 893 ((M+H)", free form) Elementary analysis (for
C39H41C13F6N407S 2H20) Calculated (0): C:48.48, H:4.69, C1:11.01,

(v Fella80,8 By5.86, Sh3.32ifkaund-@pCiddilhH4.66, Gk 112ps £a111.83,
129 N:5.87, S: 3.38 Optical rotation: [a]D20 _ +61.7 (c=0. 50 DMSO)
"HEEmPREASTID- {@% 2 4-BihiJPopRemARa-[8,535 -7 (3H, m),

7. b@ﬁﬁlfl@;@rom@ihyl)henzwﬂmpwInraﬂyl}ﬁshylﬁp@@[@sba (27H, m) .
({[(amlnosuIfonyl)ammo]carbonyl}oxy)]lndane 1,4'- piperidine

IRhyshoehlotte(Exemptary cofpound NG &-118 4aydrddhidridd)3Tite 1281,
ction was carried out in similar procedure to Example 47 using 300 mg

(0.43 mmol) of 1-(2-{(2R)-2-(3,4- dlchlorophenyl) -4-[3,5
Ma s (tFiflg6iorvethyABénzoytimorSiidiiniaM+H) *, free form)

£ 1 ¥HSIAISPIglR8):2 bydrexylind égﬁe il Epk@%'@ngﬁ%f& 2.5 mL of

ammonia water to obtain 70 mg (yie Id: 12%) of the title compound as a

Cavtite dysial. 1H-NMR Specttum{500MHz CED3OT) S ppht 8L85-70972 - 29,
5. 63H,3m), 7.81-7.08 (7H, m), 5.48-5.19 (1H, m), 4.01-1.70 (20H, m). IR
spectrum V max cm-1 %KBr : 2927, 1644, 1439, 1376, 1280, 1139 Mass
FepeetrUm)(FAB) m/z- 828 (M+H3: ! freé Yornt)! Elerfiéntaly ahalysis ¢ord - 22+
5:€35H34C12F6N406S 1/3HC1 2H20) Calculated (0): C:48.22, H:4.43,

C1:9.49, F:13.07, N:6.43, 5:3.68
Optical rotation: [a]p?® = +39.7 (c=0.50, DMSO)

[Example 51] 1-(2-{(2R)-2-(3,4-Dichlorophenyl)-4-[3,5-
bis(trifluoromethyl)benzoyl]morpholin-2-
yl}ethyl)spiro((2S)-2-{ [ ({[N-(2-
hydroxyethyl)amino]sulfonyl}amino)carbonyl]oxy})indane-
1,4’ -piperidine (Exemplary compound No. 2-182)

The reaction was carried out in similar procedure to
Example 47 using 300 mg (0.43 mmol) of 1-(2-{(2R)-2-(3,4-
dichlorophenyl)-4-[3,5-
bis(trifluoromethyl)benzoyl]morpholin-2-
yl}lethyl)spiro[ (25)-2-hydroxy]indane-1,4"-piperidine and 39
UL (0.64 mmol) of ethanolamine to obtain 67 mg (yield: 17%)
of the title compound as a white crystal.

TH-NMR spectrum (500 MHz, CDs0OD) o ppm: 8.31-7.97 (3H, m),
7.78-7.03 (7H, m), 5.37-5.20 (1H, m), 3.98-1.68 (24H, m).
IR spectrum V max cmﬂ'(KBr): 2927, 1642, 1475, 1376, 1281,
1138.

Mass spectrum (FAB) m/z: 867 ((M+H)", free form)

Elementary analysis (for C37H33C1l,FgN,04;S 2H,0)

Calculated (%): C:49.18, H:4.68, Cl:7.85, F:12.61, N:6.20,
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Found (0): C:48.21, H:4.29, C1:10.09, F:13.39, N:6.34, 5:3.58 Optical
rotation: [a]D20 = +55.0 (c=0.50, DMSO) [Example 49]
1-(2-{(2R)-2-(3,4-Dichlorophenyl)-4-[3,5-
bis(trifluoromethyl)benzoyl]morpholin-2- y1}ethyl)spiro[(2S)-2-({[(N,N-
dimethylaminosulfonyl)amino]carbonyl}oxy)]indane-1,4' 130 piperidine
s : Bydmchloride (Exemplary compound No. 2-179 hydrochloride) The
reaction was carried out in similar procedure to Example 47 using 300 m
G043 noh of 1-(2-{(2R) 2 (54 dehloropheny-ata g 200 N6 23,
S : Bistteifluoromethyl)benzoyllmorpholin-2-
1}ethyl)Spiro[(2S)-2-hydroxylindane-1,4'-piperidine and 2.5 mL of an
OPh§Gédus dinfethyiamin&salution ¢ dbfairl 90Mmg Yyietdt25%0) of the title
compound as a white crystal. 1H-NMR spectrum (500 MHz, CD30D) S
ppm: 8.36-7.98 (3H, m), 7.82-7.10 (7H, m), 5.35-5.29 (1H, m), 3.99-1.65
[Et81p 1R).51R spectrdm V ey ém D (KBt Jo5aT 284S 473, 1378, £281,
bi3138.iMass speettun (FAB) My/z185b (i) nfree form) Elementary
nalysis (for C37H38C12F6N406S 1/4HC1 H20) Calculated (0):
VI EEYET) €2 (7508 FL13.b75KFE 38, 5:3.65 Found (o): C.80.45
hy 8ird43eCh1011 2013 3y Ne6.:2¢] 151871 Qptica sotaliop x[@alD 20 sarby-8

1, (70:20, DMSO) [Exeple 0] L(2(2R):2:(3,4-Dichioropheny- 41355
bls(t?lflﬁorome yhb nzoyﬁmorphom- -

hyyijethylySpird¢(2S)-2-{[({[N-(2-hydroxyethyl)-N-
methylaming]sulfanyliamino) carbonylloxyhindane- 1.4 pieeriding 5 e +o
(Exempl%lry compoundvi@o. 21a.§§)

Example 47 using 300 mg (0.43 mmol) of 1-(2-{(2R)-2-(3,4-

dichlorophenyl)-4-[3,5-

bis(trifluoromethyl)benzoyl]morpholin-2-

yl}lethyl)spiro[ (25)-2-hydroxy]indane-1,4"-piperidine and 61

UL (0.64 mmol) of diethanolamine to obtain 60 mg (yield:

16%) of the title compound as a white crystal.

IR spectrum V max cm! (KBr): 3406, 2930, 1733, 1643, 1473,
1376, 1281, 1139.

Mass spectrum (FAB) m/z: 911 ((M+H)', free form)

[Example 53] 1-(2-{(2R)-2-(3,4-Dichlorophenyl)-4-[3,5-
bis(trifluoromethyl)benzoyl]morpholin-2-
yllethyl)spiro{ (235)-2-[ ({[ (morpholin-4-
yl)acetyllamino}carbonyl)oxy] }indane-1,4’'-piperidine
hydrochloride (Exemplary compound No. 2-187 hydrochloride)
300 mg (0.43 mmol) of 1-(2-{(2R)-2-(3,4-
dichlorophenyl)-4-[3,5-
bis(trifluoromethyl)benzoyl]morpholin-2-
yl}lethyl)spiro[(2S)-2-hydroxy]indane-1,4’'-piperidine was

dissolved in 5 mL of methylene chloride and 55 puL (0.64

133



The reaction was carried out in similar procedure to Example 47 using

300 mg (0.43 mmol) of 1-(2-{(2R)-2-(3,4- dichlorophenyl)-4-[3,5

bis(trifluoromethyl)benzoyl]morpholin-2-

yl}ethyl)Spiro[(2S)-2-hydroxy]indane-1,4"-piperidine and 52 L (0.64

mmol) of 2-(methylamino)ethanol to obtain 30 mg 131 (yield: 8%) of the
mméitle compound@sa-whie epystals ddi-NMRspeetuad(RO MhzreB3QDHer
. S ppm: 8.35-7.98 (3H, m), 7.84-7.06 (7H, m), 5.38-5.23 (1H, m),.
l%rﬁ?ﬂ%@m,%ﬁ%efﬁ g&&ct%?ﬁ X ERE- 1K B S90281 95421 1473,
cod376128); BIB3% Masssspectinu(FAB) BUZ:B8L (Mt )ndgaormle was

Elementary analysis (for C38H40C12F6N407S 3H20) Calculated (0):

adgess PBeHA 95, E P58 91 DY 8S KIS 991 %: 38 Fouhd(oyr 4852, for
30Hit-AQc€4:7 .81 Edd .8 hd\ B2 232k OpYcaluptation fa]P20v=£39.7
(c=0.50, DMSO) [Example 51] 1-(2-{(2R)-2-(3,4-Dichlorophenyl)-4-[3,5-
T € bigtthfidorometh§od oy ArdrpRdlint 2y ethyispirs (S sy 2§ = ¢4
f ohydroxyethyl)aminesulienylamire)cacaomiiexy}) ndane-1 4hpipeddineoric
Exemplary. compound No. 2-182) The reaction was carri?d out in similar
acrg?joc%%l P& t5 Erxalfipie 4 7308ing 366 g (0-43 mimol) of 15(252R)-293 4-
dr dishlosophe 443 ,6uus @rftiiareomethyt oeazoylimerghaline2t was
. y1}ethyl)Spiro[(2S)-2-hydroxylindane-1,4'-piperidine and 39 . L (0.64, .
k) F e Aol 6 GIAIR 7 hE I 1798 of The b COmBBIRE

mmol) of efhanotamine t6 obtain
reasauwhitexerystat 1 THNMByspectnum 600-Métzy G300 Sipm:(eluting

SO ?nxf .elﬁ{' 97rr¥§ lt_lh 91) & n7e'7 %‘}?1%3?_» gc!_é’ /Ipné t%i%?fg 12=% g’]ﬂ ’ ”9?3 3(5%%5]1' i6118 &24 'mg
(yield: 67%) of 1-(2-{(2R)-2-(3,4-dichlorophenyl)-4-[3,5-
bis(trifluoromethyl)benzoyl]morpholin-2-

yllethyl)spiro{ (2S)-2-[({[ (morpholin-4-
yl)acetyl]amino}carbonyl)oxy] }indane-1,4’-piperidine.

248 mg (0.29 mmol) of the obtained 1-(2-{(2R)-2-(3,4-
dichlorophenyl)-4-[3,5-
bis(trifluoromethyl)benzoyl]morpholin-2-
yllethyl)spiro{ (235)-2-[ ({[ (morpholin-4-
yl)acetyl]amino}carbonyl)oxy] }indane-1,4’'-piperidine was
dissolved in 4 mL of ethanol and 0.5 mL of 4N hydrochloric
acid-dioxane was added thereto. The solvent was distilled
off under reduced pressure, followed by azeotropy twice
with diethyl ether. The thus obtained residue was
recrystallized from hexane to obtain 224 mg (yield: 84%) of
the title compound as a white crystal.

'H-NMR spectrum (500 MHz, CDs0OD) & ppm: 8.34-7.79 (3H, m),
7.86-7.11 (7H, m), 5.35-5.27 (1H, m), 4.55-1.66 (30H, m).
IR spectrum V max cmﬂ'(KBr): 2932, 1785, 1719, 1644, 1475,
1376, 1281, 1137.

Mass spectrum (FAB) m/z: 871 ((M+H)", free form)
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IR spectrum V max cm-1 (KBr) : 2927, 1642, 1475, 1376, 1281, 1138.
Mass spectrum (FAB) m/z: 867 (M+H)", free form) Elementary analysis
(for C37H38C12F6N407S 2H20) Calculated (0): C:49.18, H:4.68,
C1:7.85, F:12.61, N:6.20, 132 S:3.55 Found (0): C:49.10, H:4.45,
C1:8.53, F:12.67, N:6.23, 5:3.29 Optical rotation: [a]D20 = +47.6 (c=0.50,
El&%&%@fﬁﬁ@@ﬁié (ZE{&ZRb:%ﬁMHEMU%pmmd) -4-[3,5-
c bis étrlfluorome benﬁo orpholln- - %]O yl)sp ((28) -2-{[({[bis(2-
g]

f'b%(?/’éﬁ?l)é JaminoYea BOn X%}% he 14" piberidihie’ - ©

F dydrochioride (Exempla@/ campoutnd. Blo, 24811 hydmchk)r[de) dhe N:5.64
reaction was carried out in similar procedure to Example 47 using 300 mg
0 (5,83 Bl bf 1°(25((38).2-(3- tichidropheylf U (g5 thanoT)
bis(trifluoromethyl)benzoyl]morpholin-2-
yl}ethyl) gnro[(ZS) -2- hrgldrox ]mdane -1,4'-piperidine and 61 L (O 4

[ERFHIBIS of dicthariolafiine f6:0btin 60 g (ieid SR GRS Tifle

bi€ampoand asanwbile Trysialz i spectrywm i maxoem-1 (KBr) @ 3406, 2930,
1733, 1643 1473, 1376, 1281, 1139. Mas ss ectrum (FAB) m/z: 911
VLRI e ot S%@xa%wpﬁé%%ﬂo(‘éa{f FBAS A B Lf&gﬁﬁ‘gnﬁ)ﬂﬁ 5-
pipistttifitaromsthydaenzoylmorgicigr?-1lary compound No. 2-190
h &ﬁ}eth )splrgé(fS) -2-[({[(morpholin-4-
Yyhacetyljamino carbonyl)oxy]}indane-1,4'-piperidine hydrochloride
(Exemplary eampoond wWas 2:287 hydrochioride) 300img (0. 48anmolaf to

mx G H2R)2: (34, dichioropheny)-443,8 01) of 1-(2-{ (2rR)-2- (3, a-
dichlorophenyl)-4-[3,5-
bis(trifluoromethyl)benzoyl]morpholin-2-
yllethyl)spiro[(2S)-2-hydroxy]indane-1,4’'-piperidine and 1
mL of ammonia water to obtain 134 mg (yield: 40%) of the
title compound as a white crystal.

IR spectrum V max cm ' (KBr): 2928, 1726, 1645, 1438, 1376,
1281, 1138.

Mass spectrum (FAB) m/z: 744 ((M+H)', free form)

[Example 55] 1-(2-{(2R)-2-(3,4-Dichlorophenyl)-4-[3,5-
bis(trifluoromethyl)benzoyl]morpholin-2-
yllethyl)spiro{ (235)-2-[ ({[(piperidin-1-
yl)acetyl]amino}carbonyl)oxy] }indane-1,4’-piperidine
hydrochloride (Exemplary compound No. 2-188 hydrochloride)
The reaction was carried out in similar procedure to
Example 53 using 300 mg (0.43 mmol) of 1-(2-{(2R)-2-(3,4-
dichlorophenyl)-4-[3,5-
bis(trifluoromethyl)benzoyl]morpholin-2-
yl}lethyl)spiro[(2S)-2-hydroxy]indane-1,4’'-piperidine and 64

)

o\

UL (0.64 mmol) of piperidine to obtain 217 mg (yield: 56
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bis(trifluoromethyl)benzoyllmorpholin-2-
yll}ethyl)spiro[(2S)-2-hydroxy]indane-1,4'-piperidine was dissolved in 5
mL of methylene chloride and 55 L (0.64 133 mmol) of
N-(chloroacetyl)isocyanate was added thereto under ice-cooling. After the
mixture was stirred under ice- cooling for 30 minutes, 56 L (0.64 mmol) of

of maiphelinelwas cagaeehthereto afollawed hyrstistiag under ice-cooling for
30 minutes. After the temperature of the mixture was returned to room

IR{etRFEafiE ahdthe mkturd Wais)stirretP for £Rddr, itwadwashéad: 1476,

1 354ccessively with 4N hydrochloric acid solution, water and a saturated
NacCl solution and dried over anhydrous sodium sulfate. The solvent was

Magistified funbef Fédiuced/ Freséfra ahdththusotisinEarresidue was
purified by thin layer chromatography (eluting solvent: methylene

chloride/methanol=9/1) to obtain 248 ng(yieId: 670)nof
[EXSBqIERRS3, 4-dichloropRényl)-4:{3 5-Drchlorophenyl) =4=13, 5=
b1 bistriflaoromethyhbenzoy mosphaltic2pholin-2-
1}ethyl)spiro{(2S)-2-[({[(morpholin-4- _
L AR DAy OB EEE 4SRRI S Y 1d 389mG
1, of theighiainetrle (2-{(RE):2+ 634~ dichlosaphenyl)-4-f3;591)

bis(tri{JHIorometh I benzof}/gmorgholin-z-

yl}ethy?sprlr%?(:z %[(ﬁ mOIgp%oir%-eﬁ out in similar procedure to

E xyj@adetylfatainodcarboiylJoxydtindané3l dispiperidinelwds dissoRied in 43mi -

dioﬁ@a&%}%%d ? 5 l_[%f A(ki%\l_hydrochloric acid-dioxane was added
thereto. The \)en was'distilled off under reduced pressure, followed by

b1 aZeatidpyutwiceanitty dietieyl zther] Mheigs obtained residue was
e 56 ubis rveiar TECNNIR Saeeium (200 Mie Co0g) & 7
UL ppm: 8434si YD) (3b, M)y ma 86k Lt (Td xm)e5.855. 27 (b iy, 46546661 n
116M¥3'?'ield: 34%) of the title compound as a white
crystal.

IR spectrum V max cmﬂ'(KBr): 2926, 1le45, 1472, 1375, 1280,
1137.

Mass spectrum (FAB) m/z: 789 ((M+H)', free form)

[Example 57] 1-(2-{(2R)-2-(3,4-Dichlorophenyl)-4-[3,5-
bis(trifluoromethyl)benzoyl]morpholin-2-
yllethyl)spiro[ (25)-2-(2-methoxymethoxy) ]indane-1,4"'-
piperidine (Exemplary compound No. 2-192)

The reaction was carried out in similar procedure to
Example 27a using 300 mg (0.43 mmol) of 1-(2-{(2R)-2-(3,4-
dichlorophenyl)-4-[3,5-
bis(trifluoromethyl)benzoyl]morpholin-2-
yllethyl)spiro[(2S)-2-hydroxy]indane-1,4’'-piperidine and 49
UL (0.64 mmol) of chloromethyl methyl ether to obtain 121

mg (yield: 37%) of the title compound as a white crystal.
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IR spectrum V max cm-1 (KBr): 2932, 1785, 1719, 1644, 1475, 1376,
1281, 1137. Mass spectrum (FAB) m/z: 871 (M+H)", free form) 134
Elementary analysis (for C41H44C14F6N406 3H20) Calculated (0):
C:49.31, H:5.05, C1:14.20, F:11.41, N:5.61 Found (0): C:49.21, H:4.91,
C1:14.76, F:11.62, N:5.64 Optical rotation: [a]D2 _ +59.4 (c=0.50,

rMgthanal) fExample 54} 1-(24E&R):2-£3.4sDichiorgphenyi)>4-[3.575, 1230,

bis(trifluoromethyl)benzoyl]morpholin-2-
11y Prethyl)Spiro{(2S)-2-[(aminocarbonyl)oxy]}indane-1,4"- piperidine
Ma BydrosblorideExemplany compound New2r190 hydrochlaride) The

reaction was carried out in similar procedure to Example 53 using 300 mg
(0.43 mmol) of 1-(2-{(2R)-2-(3,4- dichlorophenyl) 4-[3,5

Eabﬁ(ﬁeﬂeomethyblpemml}mommm 22R)-4-[3, 5-
hyI?le plro[(ZS) -2-hyd oxy]lndane -1,4'- p})errdrne and 1 mL of

driidNHter c}?ﬁ/t:é Pé‘fﬁi@ld/le%a (409%) of the title compound as a

dlh&&hﬂ@}%}{ﬁ{éhﬁ pReetunIM max-6mik (Br)}12928 1726, 1645, 1438,
1376, 1281, 1138 Mass spectrum %FAB) m/z: 744 ()(M+H) free form)

o ki 557 1L BA5R)- 23, 4- DICHIGroRhBAyIF %3 <Y T N-
hybﬁ@ﬁﬂbﬂmWﬂQwW@h@mmﬁmﬁmﬁpmﬁﬁﬁé-hydrochlorlde (Exemplary

CO% ethA]slﬁ)lro{( Sag-[({rg erl Orl

ace ]amlno car ane fi)-piperidine hydrochloride
(Exemplary compound No. 2 188 hydrochloride) The reaction was carried

outrn srm rocedur, xample 3 using 300 m 043 9
{% )g-a(g4%|¢ﬂ%ro enyIJ)- 39 %an 731 %§dro ©
bls(trrﬁluéR)rgethQI)léﬁzowdﬂMOrptﬁolfr’ramlnobutan 1-0l was dissolved

iny%}(?tm)sgy OL@%'?"%C‘E%)&QQO'QHS']tﬁ'épiﬁ{?ﬁqiﬁ‘? eaqga6s4 refluxed for

6 hours. After the temperature of the mixture was returned
to room temperature, the solvent was distilled off under
reduced pressure and the thus obtained residue was purified
by silica gel column chromatography (eluting solvent: ethyl
acetate/methylene chloride/methanol=5:5:1) to obtain 4.16 g
(yield: 79%) of 4-hydroxybutylformamide. 4.16 g (0.036
mol) of the obtained 4-hydroxybutylformamide was dissolved
in 10 mL of anhydrous tetrahydrofuran and then the mixture
was stirred at 0°C under nitrogen atmosphere. 1.35 g

(0.036 mol) of lithium aluminium hydride was added to the
reaction solution over 5 minutes and thereafter the mixture
was refluxed. After 6 hours, the reaction mixture was
cooled to 0°C and 5.00 g of sodium sulfate 10 hydrate and
40 mL of tetrahydrofuran were slowly added thereto over 10
minutes. Thereafter, the mixture was stirred until the
reaction mixture became white-turbid. The precipitated
substance was removed by filtration and after 10 mL of 4N

hydrochloric acid-dioxane was added thereto little by
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L (0.64 mmol) of piperidine to obtain 217 mg (yield: 56%) 135 of the title
compound as a white crystal. IR spectrum V max cm-1 (KBr) : 3358, 2931,
1720, 1645, 1476, 1376, 1280, 1139. Mass spectrum (FAB) m/z: 869
((M+H)", free form) [Example 56] 1-(2-{(2R)-2-(3,4-Dichlorophenyl)-4-[3,5-
bis(trifluoromethyl)benzoyllmorpholin-2-

11 YUty )Spito{2S):2-(2-rgthoxyethexywmethgxyllindanes 1.4 -pineridine
(Exemplary compound No. 2-191) The reaction was carried out in similar

dipfocedare ff Examie27ausing300 mly (243 mméfy bfof the title

comp@dfeR)-2-(3,4- dichlorophenyl)-4-[3,5
bis(trifluoromethyl)benzoyllmorpholin-2-

'EyY&thgiyspitel(2s) 2y dHEkylindanem,4 Spiperiding dnd 72H, ((¥64J 6.1
1z Mal) gh2 {B%tho%ye“?%y'ﬁ??hy' shiogde 10, obtain 110;mg,(yipld:

of the titie compound as a white crystal. IR spectrim V max cm-1 (KB
1.90928,.1645(4472m1375, 1280, 1137. Mass spectrum (FAB) m/z: 789
((M+H)", free form) [Example 57] 1-(2-{(2R)-2-(3,4-Dichlorophenyl)-4-[3,5-
bis(trifluoromethyl)benzoyllmorpholin-2-
[Ereery?) spite[(2S)-2- L Aethdxymiethoxy)findand-1; 4 piperidine

pi Epxemplanscompeund ;\1961221%2_1) 1The reaction was carried out in similar
procedure to Example 27a using 300 mg (0.43 mmol) of

dl?Wk%{ﬁﬁﬁ??gwrﬂﬂﬂ?ﬁ%bﬁénﬁﬂll{é@ yli-
d1p?ﬁﬁ@@@@ﬁ@ﬁhﬁm@ﬂgmwnqmm@%ﬁ5kad1n -2-yl)oxy]-N-(4-
yl}ethyl)Spiro[(2S)-2-hydroxylindane-1,4'-p erldlne and 49 L (0.64
oy ) o SRR Y GHA (6 S oRA 220 il 370) of the

title cempoundsrs amdnite csystal- 136 (2R) -2— (3, 4-dichlorophenyl) —
4-[3,5-bis(trifluoromethyl)benzoyl]morpholin-2-
yllethyl)spiro[ (25)-2-carboxymethoxy]indane-1,4"'—-
piperidine, obtained in Example 27b, was dissolved in 10 mL
of methylene chloride and 406 pUL (4.74 mmol) of oxalyl
chloride was added thereto. One drop of dimethylformamide

was added to the mixture, followed by stirring at room

temperature for 20 minutes. 169 UL (1.98 mmol) of oxalyl
chloride was newly added thereto and the mixture was
further stirred for 20 minutes. The solution in which the
residue obtained by distilling off the solvent under
reduced pressure was dissolved in 10 mL of methylene
chloride was added dropwise to a solution of 4-
(methylamino)butan-1-o0l hydrochloride, obtained in Example
58a, and 1.93 mL (13.9 mmol) of triethylamine in methylene
chloride (5 mL) and the mixture was stirred for 30 minutes.
The reaction mixture was washed successively with water and
a saturated NaCl solution and dried over anhydrous sodium
sulfate. The solvent was distilled off under reduced

pressure and the thus obtained residue was purified by
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IR spectrum V max cm-1 (KBr) : 2928, 1646, 1472, 1375, 1280, 1139.
Mass spectrum (FAB) m/z: 745 (M+H)", free form) [Example 58]
2-[((2S9)-1'{2-[(2R)-4-[3,5- bis(Trifluoromethyl)benzoyl]-2-(3,4-
dichlorophenyl)morpholin-2-yllethyl}-2,3-
dihydrospiro[indene-1,4'-piperidin]-2-yl)oxy]-N-(4-
s i hydroxybutyhN-methylacetamide hygrochleride: (Exgmplarye cempoung 1
No. 2-418 hydrochloride) [Example 58a] 4-(Methylamino)butan-l-ol |
2CRydroenicrine %60 g @ zf“srﬁn%?)) e&ﬁ#ﬂ%b:u%ér?-- I'whs dissaRed th 108
g miieflethylSformaterard-the(mixture’ was refllaep-far B3haurs. After the
ﬁtﬂ)e was returned _to joom temperature, the solvent

. temperature of the mi
bl?vg%%dllsﬁlﬁﬂlé%ro S%é%r educed pressur Hnd the thus obtained residue
diwaspurifiednipy siticagebddlurth-chroatatggraphy feluting solvent: ethyl

. acetate/methylene, chloride/methanol=5:5:1) to,obtain 4.16 g. (yield: 79%)
DS 4 18 6 (D03 Indy Srtns Shramhen”
hy ddvwyybrytbptylfodmaetide Wasedissolved in 10 mL of anhydrous

tetrahyrofyanand fher the mixiyre, was sired gt 06 ynder airggen

atmosphere. 1.35g (0.036 mot) of lithium aluminium hydride was added
b1 ol thiel Fdattioprsoidtioh) dvsr Bominutés &nd 4¢hereafter the mixture was

a1 E8fsed AR 6 Nouts, the teadtiop yixture was, goled to 0C and 5.00 g

_of sodium sulfate 10 hydrate and 40 mL of tetrahydrofuran were slowly
d1pydee terelovetero® MindtesP TReresdter, Jthé Thikiure wWad'stirfed until

hy e eactiommixiunehecame whitgubiq, JLhesprecipitated substange o+
was removed by filtration and after 10 mL of 4N hydrochloric acid-dioxane
ctias atidedtheretgfittlelsy TI7httewHiRScSolingRRE Tesitiué o 6€, tHe of

1nsalyeabwas rdistilled-afbto ebtain 4.540 (Meld91%)afdhe tile cthy1
acetate layer was dried over anhydrous sodium sulfate, the
solvent was distilled off under reduced pressure. The thus
obtained amorphous matter was collected by filtration by
adding n-hexane to obtain 1.89 g (yield: 96%) of the title
compound as a white solid.

'H-NMR spectrum (400 MHz, CDCls;) & ppm: 8.20-7.14 (10H, m),
4.37-1.53 (34H, m).

IR spectrum V max cm*’(KBr): 3407, 2930, 1649, 1474, 1439,
1376, 1281, 1185, 1139, 1108

Mass spectrum (FAB) m/z: 844 ((M+H)', free form)
Elementary analysis (for C4H4sC1,FgN3Os HC1 H,0)

Calculated (%): C:54.77, H:5.38, Cl1:11.83, N:4.67.

Found (%) : C:54.92, H:5.47, C1:11.59, N:4.59.

[Example 59] 2-[((2S)-1"—-{2-[(2R)-4-1[3,5-
bis(Trifluoromethyl)benzoyl]-2-(3,4-
dichlorophenyl)morpholin-2-yl]lethyl}-2,3-
dihydrospiro[indene-1,4’'—-piperidin]-2-yl)oxy]-N—-(4-
hydroxybutyl)-N-methylacetamide (Exemplary compound No. 2-
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compound. 1H-NMR spectrum (400 MHz, CD30D) S ppm: 3.61 (2H, t,
J=6.1 Hz), 3.02 (2H, t, 7.7 Hz), 2.70 (3H, s), 1.81-1.73 (2H, m), 1.65-1.58
(2H, m). [Example 58b] 2-[((2S)-I'-{2-[(2R)-4-[3,5-
bis(Trifluoromethyl)benzoyl]-2-(3,4-
dichlorophenyl)morpholin-2-y1]ethyl}-2,3-
41dihydrospiro[indene-1,4'-piperidin]-2-yl)oxy]-N-(4-

hydroxyhutyl)-N-methylacetamide hydrochloride 3 g (3.95 mmol) of
1-(2-{@[5)-%- 3,@3% IF ény?)% YA T S ER AL s, 5

b1 4-85:his(thfluaremethylleenzoylimegphaina2-

. Y1}ethyl)Spiro[(2S)-2-carbpoxymeth indane-1,4'- piperidine, obtained in
dl\é%‘(;f%% %}ng Is?‘ %FS%%R/%%!XIH %o—‘fm‘%ﬂ t%rﬁhy%én% chloride and 406 L
did4 ommoh) of oxdlyh <hloride-wag added thereto; OnecgriopfNof (4 -

imethylformamide w, ded.to the mixture, followed by stirring at room
T S P EL £60 (100 ey o e ehlor e i
Exaswheaddod thesetd iaawbthearixiure MWasnfurtiersstirted far20anmutesl the

mi 10§ SOIYMOn in whieh the, residug pbtained by disiling offthe,sqlvent,. ;¢ o
under reduced pressure was dissolved in 10 mL of methylene chloride
agqiias sl deddiropwisediocr solgtiop on 4L methyldmino)butdn4-ogaturated

naRydroghlorids, obtained indxample 583 19340k (13 9mmalyof . 7pe

triethylamine in methylene chloride (5 mL) and the mixture was stirred for

soBuMihutEsS THeSfebbliof nikfure MESTWaSKHBE-SGcdesSiveyRith adtain

578ng A saturated NaGksolution and dried overaphygdrqug sodium, ;sulfate.
The solvent was distilled off under reduced pressure and the thus
sobbfained residue was purified by 138 silica gel column chromatography

1 (§l4ling 58@’@9&@2%‘0@0%@?/ methylene g %ﬁ@e/ MethanpITS/0r 4t 1),
obtain 1.89 g (yield: 570) of Z—[((ZS)-ZE -{2-[(2R)-4-[3,5-

4.70-1.20 (34H, m).

IR spectrum V max cmﬂ'(KBr): 3431, 2928, 1645, 1473, 1440,

1375, 1281, 1184, 1138, 1097, 1030, 905, 756, 707, 681.

Mass spectrum (FAB) m/z: 844 (M+H)"

Elementary analysis (for C;1H4s5C1,FgN30s 0.5H,0)

Calculated (%): C:57.68, H:5.43, Cl1:8.31, F:13.35, N:4.92

Found (%) : C:57.49, H:5.34, C1:8.39, F:13.73, N:4.85

[Example 60] 2-[((2S)-1"-{2-[(2R)-4-1[3,5-
bis(Trifluoromethyl)benzoyl]-2-(3,4-
dichlorophenyl)morpholin-2-yl]ethyl}-2,3-
dihydrospiro[indene-1,4’'-piperidin]-2-yl)oxy]-N-(4-
hydroxybutyl)-N-methylacetamide 1/2 sulfate (Exemplary
compound No. 2-418 1/2 sulfate)

100 mg (0.12 mmol) of 2-[((2S)-1"-{2-[(2R)—-4-[3,5-
bis(trifluoromethyl)benzoyl]-2-(3,4-
dichlorophenyl)morpholin-2-yl]lethyl}-2,3-
dihydrospiro[indene-1,4’'—-piperidin]-2-yl)oxy]-N-(4-
hydroxybutyl)-N-methylacetamide, obtained in Example 59,
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bis(trifluoromethyl)benzoyl]-2-(3,4-
dichlorophenyl)morpholin-2-y1]ethyl}-2,3-
dihydrospiro[indene-1,4'-piperidin]-2-yl)oxy]-N-(4-
hydroxybutyl)-N-methylacetamide. The thus obtained
2-[((2S)-1'{2-[(2R)-4-[3,5- bis(trifluoromethyl)benzoyl]-2-(3,4-

wadichlarapheyd)merpholin-2af jethylli3- and 30 un (0.12 mmol) of
dihydrospiro[indene-1,4'-piperidin]-2-yl)oxy]-N-(4- _ _
ANhGerbkyButyl) M-hiethgiacednfite Wik Gi5Solved #f 20 A 6P etiylcetdtes

so@pd the mixture was extractedswith 20 mk of UNROYSoUS HydEoGhloriG 5 1 n

acid solution. After the ethyl acetate layer was dried over anhydrous _
10808t guifate, ‘tha®salvent Was distiltéd off Ut red it dPpréssiire. Th& 14 -

1y s abtained amorpheusMAtes yas ?0'339&5%91 bydiltiation By, adgding ),
n-hexane to obtain 1.89 g (yield: 96%§ of the title compound as a white
4. 48lid. 1HINMR Bpestrum (400 MHz, CDC13) S ppm: 8.20-7.14 (10H, m),

4.37-1.53 (34H, m). IR spec V.m -1 ) : 7, 29 649,
TR 51438 lf_|3 #108%, 111%71}1)139? 1168 Aﬁ(gs%épéc%%%ﬁ (I—fﬁgé)%m/2%:474’
14844 (M), freé Torm)L Elomentaty afalysis (fdr, C4HH45CL2R6N305
HC1.H20 %alc I (0): C:54.7.7, H: C1:11.83, N:4.67 Found (0):
e P HE (Y o K ! (LRl rco £Ee YO0
Elef{as3a {2 [(2RY-AL[3, 5-Tuis(T¢ifllar6mhethiihbenzo§f25¢3,4420)

cdichlarophenylimorpholin-Zyllethwl}-23- 1.9 78, r:12.50, n:4.61,
dihydrospiro[indene-1,4'-piperidin]-2-yl)oxy]-N-(4-

S : hydroxybutyl)-N-methylacetamide (Exemplary compound No. 2 139 418)

r 8004 €9.68 mmol)-afeX((2S)-4-{2-[(2R)-413.5- 94, r:12.53, n:4.51,
bis(trifluoromethyl)benzoyl]-2-(3,4-

S:1.88

[Example 61] 2-[((2S)-1"-{2-[(2R)-4-1[3,5-
bis(Trifluoromethyl)benzoyl]-2-(3,4-
dichlorophenyl)morpholin-2-yl]ethyl}-2,3-
dihydrospiro[indene-1,4’'-piperidin]-2-yl)oxy]-N-(4-
hydroxybutyl)-N-methylacetamide fumarate (Exemplary
compound No. 2-418 fumarate)

100 mg (0.12 mmol) of 2-[((2S)-1'"—-{2-[(2R)-4-[3,5-
bis(trifluoromethyl)benzoyl]-2-(3,4-
dichlorophenyl)morpholin-2-yl]ethyl}-2,3-
dihydrospiro[indene-1,4’'-piperidin]-2-yl)oxy]-N-(4-
hydroxybutyl)-N-methylacetamide, obtained in Example 59,
was dissolved in 1 mL of ethanol and 14 mg (0.12 mmol) of
fumaric acid was added thereto. The solvent was distilled
off under reduced pressure to obtain 114 mg (yield: 100%)

of the title compound as a white solid.

TH-NMR spectrum (400 MHz, CDs0OD) o ppm: 8.20-7.30 (6H, m),
7.25-7.10 (4H, m), 6.71 (2H, s), 4.45-2.80 (24H, m), 2.70-
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dichlorophenyl)morpholin-2-y1]ethyl}-2,3-
dihydrospiro[indene-1,4'-piperidin]-2-yl)oxy]-N-(4-
hydroxybutyl)-N-methylacetamide hydrochloride, obtained in Example 58,
was dissolved in 50 mL of ethyl acetate and the mixture was washed
successively with 100 mL of a saturated aqueous sodium

1 . hydrogencathpnate solution and a saturated NaCl solution and dried over
anhydrous sodium sulfate. The solvent was distilled off under reduced

IRpraR bk 8ot 5 78 mg (yiefd! 10696 of tie’tittle compbdund a8 whité -

1450lid. LEHNMR spectramy#00 Mz, CDCI3) S ppy; 844857.10(30Hy 1Y),
4.70-1.20 (34H, m). IR spectrum V max cm-1 (KBr) : 3431, 2928, 1645,
6844784440, 1375, 1281, 1184, 1138, 1097, 1030, 905, 756, 707, 681.

Ma Massspeetrum (FAB))mizz 8444 WarH) (izlementary analysisn(for
C41H45C12F6N305 0.5H20) Calculated %o . C:57.68, H:5.43, C1:8.31,
E1RUeSs 1N 427 Fouhtl (65:0C:57:4%: 14554 O1.6-39: #214773, N:4.85

ciExample<t0] &N(23):b{24(@RK443.55, Cc1:7.24, F:11.65, N:4.29
bis(Trifluoromethyl)benzoyl]-2-(3,4- ) ) )

F%ﬂ‘fﬁ%réﬁﬁenyl)morp%bﬁﬁ-zl-gl]etﬁylf-z%-’ Cl:7.42, F:1l.56, N:4.17

dihydrospiro[indene-1,4'-piperidin]-2-yl)oxy]-N-(4-

hydroxybutyl)-N-met etamide 1/ fate ( lary compound No.
(B3R IZ%S%I‘])fatg)D EJE)@S;( 15 ﬁ?n?inf %J#g-‘[f(é -’Q%P{_Z-[(ZR)-4-[3,5-
b1 big(trifldarovmethylbenzoyd2=(3;41 -2- (3, 4-

. dichlorophenylmarpholin-2-y1]ethyl}-2,3-
LR e o 2 LN R 3
dihydroxgbuaty) - N-meethylatetamide pebstamedlin Example BB, 140 4vas

' in2mk o L, (0.12 o]).of 4 [fyri i

ot AT Uit oo beBg, The Soent Wae aislen o i e
corgruced pressure4o dbtait +) ~tartrate)

100 mg (0.12 mmol) of 2-[((2S)-1"-{2-[(2R)-4-[3,5-
bis(trifluoromethyl)benzoyl]-2-(3,4-
dichlorophenyl)morpholin-2-yl]ethyl}-2,3-
dihydrospiro[indene-1,4’'-piperidin]-2-yl)oxy]-N-(4-
hydroxybutyl)-N-methylacetamide, obtained in Example 59,
was dissolved in 1 mL of ethanol and 18 mg (0.12 mmol) of
L-(+)-tartaric acid was added thereto. The solvent was
distilled off under reduced pressure to obtain 118 mg
(yield: 100%) of the title compound as a white solid.
'H-NMR spectrum (400 MHz, CDsOD) & ppm: 8.20-7.10 (10H, m),
4.50-1.40 (36H, m).

IR spectrum V max cmﬂ'(KBr): 3321, 2932, 2560, 1734, 1648,
1438, 1376, 1281, 1137, 905, 681.

Mass spectrum (FAB) m/z: 844 ((M+H)", free form)
Elementary analysis (for C41Hy5C1lF¢N30s5 C4HgOg H0)
Calculated (%): C:53.36, H:5.27, Cl1:7.00, F:11.25, N:4.15
Found (%) : C:53.29, H:5.14, Cl:7.36, F:11.04, N:4.03
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104 mg (yield: 98%) of the title compound as a white solid. 1H-NMR
spectrum (400 MHz, CDC13) S ppm: 8.00-7.00 (10H, m), 4.40-1.40 (34H,
m). IR spectrum V max cm-1 (KBr): 3412, 2932, 2561, 1649, 1474, 1439,
1376, 1281, 1139, 1029, 905, 758, 681, 620. Mass spectrum (FAB) m/z:
844 ((M+H)’, free form) Elementary analysis (for C41H45C12F6N305
0.5H2S04 H20) Calculated (0): C:54.01, H:5.31, C1:7.78, F:12.50,

N:4.61, 5;1.76 Found (0); C:53.54, H:5,13, C1:7,94, F:12.53, N:4.51,
ERABS e bt IS DS AR [ 5
bi bis(HifflioremettytbenzoWh24@314t -2 (3, 4-

. dichlorophenyl)ymorpholin-2-y1]ethyl}-2,3-
G S SR L P NGB 3
dihydnoxybuityN-miethylatetamide femaraite | EXemplary ydoripdund No.
-418 fumarate),100 .12 mmol) of 2-[((2S)-1'-{2:[(2R)-4-[3.5-

hyééﬁﬁﬁugﬂ%ﬁéﬂéhgsgﬁéﬁigéﬁiplde mgﬁeé%e %ﬂ&eﬁ%&iry compound
NOd?Cﬁ%@@h@@ﬂ)@ﬁm@holin-:2-y1_]¢thyl}-2,3-

dihydsespito n&@n%—},%ﬁ%ﬁgﬂ%t}]-%ﬁ DN _(o_ L(ZR) =4~ (3,5

hydroxybutyl)-N-methylacetamide, obtained in Example 59, was
bigissplivedur1ant ot etharor and Wdrag (8,12-mmol) of fumaric acid was

a1 afded thereta, T yent was distlied. offunder geduced pressure to
lobtain Eﬁﬁfrrﬁﬁz;y(y’:raﬁld: 00%3 of thg ti&%lcco{r;ngound as a white solid.

dihpdNFRPpect i 260 MHZ, CDBED) Sigpht28.20/030 (68, hY,-

hy&@ég&@t(éb) ). Refn(Zth SbrdA780 43 MR- 10 F4L L A0(104,
m). IR spectrum V max cm-1 (KBr) : 3407, 2932, 2561, 1710, 1649, 1474,
wag449 SEFAe’A%8111 #8511 139, 16291983, 015, 75716810 648, mmol) of

maleic acid was added thereto. The solvent was distilled
off under reduced pressure to obtain 227 mg (yield: 100%)

of the title compound as a white solid.

TH-NMR spectrum (400 MHz, CDs0OD) o ppm: 8.20-7.40 (6H, m),
7.25-7.10 (4H, m), 6.26 (2H, s), 4.45-2.80 (24H, m), 2.65-
1.40 (10H, m).

IR spectrum V max cm ' (KBr): 3424, 2932, 2574, 1648, 1582,
1476, 1376, 1281, 1186, 1138, 1029, 905, 865, 757, 707,
681.

Mass spectrum (FAB) m/z: 844 ((M+H)', free form)
Elementary analysis (for C41H4sC1,FgN3Os C4H,O4 H,0)
Calculated (%): C:55.22, H:5.25, Cl:7.24, F:11.65, N:4.29
Found (%) : C:54.94, H:5.06, C1:7.38, F:11.53, N:4.19

[Example 64] 2-[((2S)-1"—-{2-[(2R)-4-1[3,5-
bis(Trifluoromethyl)benzoyl]-2-(3,4-
dichlorophenyl)morpholin-2-yl]lethyl}-2,3-
dihydrospiro[indene-1,4’'-piperidin]-2-yl)oxy]-N—(3-
hydroxypropyl) -N-methylacetamide hydrochloride (Exemplary
compound No. 2-417 hydrochloride)
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Mass spectrum (FAB) m/z: 844 (M+H)", free form) Elementary analysis
(for C41H45C12F6N305 C4H404 H20) Calculated (0): C:55.22, H:5.25,
C1:7.24, F:11.65, N:4.29 Found (0): C:55.17, H:5.14, C1:7.42, F:11.56,
N:4.17 [Example 62] 2-[((2S)-1'-{2-[(2R)-4-[3,5-
bis(Trifluoromethyl)benzoyl]-2-(3,4-
dichlorophenyl)morpholin-2-y1]ethyl}-2,3-
dihydrospiro[indene-1,4'-piperidin]-2-yl)oxy]-N-(4- _
OO et A 1o By ot (ERbribisky S6hBBaAE
No. 2418 kd#)tartrate)dO0dng {042 mmol)yiof 2 i((AS)et-{2-2R)PE443,5: 0
bis(trifluaromethyl)benzoyl]-2-(3,4- .
Exaf%ﬁoero%r%nylf)%c‘))‘r%holi -2501]38%%}92%) of d-aminopropan-l-ol to
obdinydraspiro[igdene-4 )4A-pigeridinleZyhoxy]iN-{4-e compound.
... hydroxybutyl)-N-methylacetamide, obtaingd in Example 59, was
g b 5

SRS HIL oF Ra%]lzdnocPS%d (6. 12 mof) o’ L-((gfl-tarfariéac?d

HzWasRadoed thereto., The solwent was distilled, ofs ynder.reduced pressuye m) .
to obtain 118 mg (yield: 100%) of the title compound as a white solid.
1H-NMR spectrum (400 MHz, CD30D) S ppm: 8.20-7.10 (10H, m),

[E4&0140486H, m)- IR spectram-\{ 2naxemyt B0, 3321, 2932, 2560,

. 1734,.1648, 1438, 1376, 1281, 1137, 905, 681. Mass spectrum (FAB)

s Rié/ﬁ?-rﬁe, r elléof?renr)‘l Z@Pé]%ﬁe_n%ér?;énga_lysis (for

di CA1biE5QI2FENBOSEAH606. H20) 1Calchlated- (0)3 €:53.36, H:5.27,

S T S ST S SR G
hyBis¢Ryffuoromeibeazoyl]l-2q84emide hydrochloride

SR ST S, 1 cimisox procedue o
Ex hyroxybatyl)N-hnathylagetamidé maleatec(Exenfplary Gomgéiind 2— (3, 4-
dichlorophenyl)-4-[3,5-
bis(trifluoromethyl)benzoyl]morpholin-2-
yl}lethyl)spiro[ (25)-2-carboxymethoxy]indane-1,4"'—-
piperidine, obtained in Example 27b, and 3-
(methylamino)propan-1-ol hydrochloride, obtained in Example
64a, to obtain 1.62 g (yield: 52%) of 2-[((2S5)-1"-{2-[(2R) -
4-[3,5-bis(trifluoromethyl)benzoyl]-2-(3,4-
dichlorophenyl)morpholin-2-yl]ethyl}-2,3-
dihydrospiro[indene-1,4’'-piperidin]-2-yl)oxy]-N-(3-
hydroxypropyl)-N-methylacetamide.

1 g (1.2 mmol) of the thus obtained 2-[((2S)-1"-{2-
[(2R)-4-[3,5-bis(trifluoromethyl)benzoyl]-2-(3, 4-
dichlorophenyl)morpholin-2-yl]ethyl}-2,3-
dihydrospiro[indene-1,4’'-piperidin]-2-yl)oxy]-N—(3-
hydroxypropyl) -N-methylacetamide was treated similarly to
Example 58b to obtain 956 mg (yield: 92%) of the title

compound as a white solid.

TH-NMR spectrum (400 MHz, CDClsy) o ppm: 8.10-7.12 (10H, m),
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No. 2-418 maleate) 200 mg (0.24 mmol) of 2-[((2S)-1'-{2-[(2R)-4-[3,5-
bis(trifluoromethyl)benzoyl]-2-(3,4-
dichlorophenyl)morpholin-2-y1]ethyl}-2,3-
dihydrospiro[indene-1,4'-piperidin]-2-yl)oxy]-N-(4-
hydroxybutyl)-N-methylacetamide, obtained in Example 59, was

4 . dissolved in22ml. afethanol and 27 mg (0.24 mmol) of maleic acid was
added thereto. The solvent was distilled off under reduced pressure to

IRoBRET 22 Mg (Yiefd: T00%) fot%ne tile e8mpotind asid White soiid, 1439,

1336 NMis spectium (40Q Mz, GI330D) S ppm: 8.20-7.40 (6H, m),
7.25-7.10 (4H, m), 6.26 (2H, s), 445280 24H, m), 2.65- 1.40 (10H, m).

Ma fg SBBERIHRWM i) 8342 2574 9454821882, 1476,

E14346.t5381, 4186;,3138, 129, @951,4%52@533020?1,@@821{%88 spectrum
(FA?L%ZLEQ/Z: 844A§(M+H) free form) Elementary analysis (for
C AU FENZ05 CAR464/H20)5 Caftulsted (d): 55394 1S 95,

F&Ina.245F:11.65, Nd:29 Feund fQ)s (094.941 H15.06,7C117:38,4311.53,
N:4.19 [Example 64] 2-[((2S)-1'-{2-[(2R)-4-[3,5-
bis(Trifluoromethyl)benzoyl]-2-(3,4-

EdmhtolepHényl)menphmlsawlmm}fzzR [3,5-

dro iro[inden eridin]-2-yDoxy]- -(3-
blﬁ roxyprop%/Bnﬁ r‘r?fé/tf'qS Ig(e:%tzan%/% h%//d?c))%h oride (Exemplary compound
di Nol 2=ihkeydrochloridep143 (Examplettdal 8-(:Méihylam|no)propan -l-01

rochlorlde Th react was carried qutin si r pro
dlEﬁampfgééa sm% ?O%? rTﬁOB o]%hdgm no%r 2 ng %{alﬁ 2.77
hygr(yueldim%)ydfethémﬂéﬁ@mmdmﬂl dEeNMR gpectin ¢500 MHZle

(EXEHOP)S, PR ngoﬁ%é?'ﬁ& 59_17) 3448 frd §12), 270 (3H, s),

1.91-1.85°(2H,
[Example 65a] 2—[2 (Methylamino)ethoxyl]ethanol

hydrochloride
The reaction was carried out in similar procedure to
Example 58a using 2 g (0.019 mol) of 2-(2-

aminoethoxy)ethanol to obtain 1.99 g (yield: 67%) of the

title compound.
'H-NMR spectrum (500 MHz, CDs0OD) & ppm: 3.75-3.70 (4H, m),
3.60 (2H, t, J=4.4), 3.22 (2H, t, J=4.9 Hz), 2.73 (3H, s).

[Example 65b] 2-[((2S)-1"-{2-[(2R)-4-1[3,5-
bis(Trifluoromethyl)benzoyl]-2-(3,4-
dichlorophenyl)morpholin-2-yl]ethyl}-2,3-
dihydrospiro[indene-1,4’'-piperidin]-2-yl)oxy]-N-[2-(2-
hydroxyethoxy)ethyl] -N-methylacetamide hydrochloride

The reaction was carried out in similar procedure to
Example 58b using 100 mg (0.136 mmol) of 1-(2-{(2R)-2-(3,4-
dichlorophenyl)-4-[3,5-
bis(trifluoromethyl)benzoyl]morpholin-2-
yllethyl)spiro[(2S)—-2-carboxymethoxy]indane-1,4"-
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[Example 64b] 2-[((2S)-I'-{2-[(2R)-4-[3,5-
bis(Trifluoromethyl)benzoyl]-2-(3,4-
dichlorophenyl)morpholin-2-y1]ethyl}-2,3-
dihydrospiro[indene-1,4'-piperidin]-2-yl)oxy]-N-(3-
hydroxypropyl)-N-methylacetamide hydrochloride The reaction was
pipakriediow in sisitar pracedure tanpxamplerh8hausing @:86g (3 6smenol)

mm8§51t§|%é(a?)-é;r(]3§ﬁ£i§‘gloﬁﬁl%genél;}fréxy] ethanol hydrochloride,
obvh}ﬁhbﬂ)smrcﬂé?&ﬁkeamwymeﬂmyhada]ne&a &- pigerigine; abtafresd) ino £

- Bange e ettt m g

34‘{3@bﬂs@tnﬂ@@mmqthylbrbﬁrmyl]m(324-yl ethyl}-2,3-

. |chloro henyl)morpholi 2y,1_]et o
i g ?/a(r)os plro r! er?;ri4qplperl&orﬁ Z%yf)oxﬂ N%E}yl oxyl-N-l2-(2
hy Aydroxypropyl)N-nhethylaBetastide L & go(l2namaol) of the thus obtained

2-1((25)- '2{%11(2% AobRo0 I '%EW%%‘@B%%W&Z 4 (25)-17-(2-

dichlorophenyl)morpholin-2-y1]ethyl}-2,3-

[ (@hydfospirofinéhére- qm@pmmqezwémm@yl (3,4~

5 bydr | d ted si |IarIyto Example 58b
Bt 558 o Graic 5555) of e t0e. Sompodhl a6  whit sol

A1 h PN IR $EctiuiA $260 MHZ, CDEE3) Sigpht28.10 0% (10H, (M), (344

hy &5 164325 0)n IR SRECHM M, MaxXamiyd; (Br), ; 3384.:2924, 4649, 5
1474, 1439, 376 1282, 1185, 1139, 1109 Mass spectrum (FAB) m/z:

nLgad (INHHAY LRBE f6im ElciRentay Andlysis (Fr CADMASE PREENI0S:

acHEle2320h Calenlated Q) Wa:s 3k 4536 i L1 78nhi4:63.. Found (0):
C:52.54, H:5.04, C1:11.27, N:4.43.

solvent was distilled off under reduced pressure and the
thus obtained amorphous matter was collected by filtration
by adding n-hexane to obtain 63.6 mg (yield: 89%) of the

title compound as a white solid.

'H-NMR spectrum (400 MHz, CDsOD) & ppm: 8.07-7.14 (10H, m),
4.46-2.16 (34H, m).

IR spectrum V max cm*’(KBr): 3384, 2927, 1650, 1474, 1439,
1376, 1282, 1185, 1137

Mass spectrum (FAB) m/z: 860 ((M+H)', free form)

[Example 66] 3-(1-{[((2S)-1"-{2-[(2R)-4-[3,5-
bis(Trifluoromethyl)benzoyl]-2-(3,4-
dichlorophenyl)morpholin-2-yl]lethyl}-2,3-
dihydrospiro[indene-1,4'-piperidin]-2-
yl)oxyacetyl]lpiperidin-4-yl}propan—-1-ol hydrochloride
(Exemplary compound No. 2-583 hydrochloride)
[Example 66a] 3-Piperidin-4-ylpropan—-1-ol hydrochloride
1.00 g (7.29 mmol) of 4-pyridinepropanol was

dissolved in 3N aqueous hydrochloric acid solution and 206
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[Example 65] 2-[((2S)-1'-{2-[(2R)-4-[3,5-
bis(Trifluoromethyl)benzoyl]-2-(3,4-
dichlorophenyl)morpholin-2-y1]ethyl}-2,3-
dihydrospiro[indene-1,4'-piperidin]-2-yl)oxy]-N-[2-(2-
hydroxyethoxy)ethyl]-N-methylacetamide hydrochloride (Exemplary
mgcomppuad Nau?-422 bydreghlaside) (Exampletedbal followed by
Stggz-_(Methylamino)ethoxt%lfethanol hydrochloride The reaction was carried

tih Simiar proceliare o Bxampié 88a Usily2 30019 MBG 0r2-(2-
hyamineethaxy)ethsinetto abtaiml 88 (ield: 67%3 efithe fitle componnds .
1H-NMR spectrum (500 MHz D) S ppm: 3.75-3.70 (4H, m), 3.60
T PO, S5 RCL 5. d Mo o8 (D) [Erarible thh] Ehe
f 1 HH2SY 17625 [ (@R 4 [B15 DisC Frifluoromethyd)Ybenzdylp2e(8glire . The
dichlgrophenyhmarphglin-2-y1lethyl}-2,3- . B
e A S RO igs. From methanol
e thydrokyethiokyyethyl]-Nimeth{laicetamideuydrochloride Thefredotiortwase

co %r(gigquotg dn simijjar.procedurg to Example 58b using 100 mg (0.136
mmol) of 1-(2-{(2R)-2-(3,4- dichlorophenyl)-4-[3,5

'H-hin(riflosarmethyl)hendoymorpoolin®- 8 ppm: 6.45 (2H, t, J=6.5
1}ethy])Spiro[(2S)-2-carboxymethoxylindane-1,4'- 145 piperidine,
szbta“%’riezlcﬁﬁngégmgé{Z?br?)ahdg]l'o% mgg( .’Gﬁr%ﬂmgﬁég'? HZB ;o 1.96

(2B5[2¥mithylamind)ethoxy]ethariol hydfochtoriden ) obtaingéd-in B3@mple, m) .
65a, to obtain 68.2 mg (yield: 58%) of

TR GRS A 4L-1 (2R 4-[45- bis{thfidoroniethyl setizoy 22> L - 2802, 2687,

26 (34-dichdgrophenyl)mondwlinizyllethylp2,3-1042, 978, 956, 592,

51dihydrospiro[indene-l,4'-piperidin]-2-y|)oxy]-N-[2-(2-
ﬂydroxyethoxy)ethyl]-N-methylacetamide. 68.2 mg (0.079 mmol) of the

Ma 9btained-2-{((&Sk2Af m/z: 143 (M", free form)

[Example 66b] 3-(1-{[((2S)-1"-{2-[(2R)-4-1[3,5-
bis(Trifluoromethyl)benzoyl]-2-(3,4-
dichlorophenyl)morpholin-2-yl]ethyl}-2,3-
dihydrospiro[indene-1,4'-piperidin]-2-
yl)oxyacetyl]piperidin-4-yl}propan-1-ol hydrochloride

2.02 g (2.67 mmol) of 1-(2-{(2R)-2-(3,4-
dichlorophenyl)-4-[3,5-
bis(trifluoromethyl)benzoyl]morpholin-2-
yllethyl)spiro[ (25)-2-carboxymethoxy]indane-1,4"'—-
piperidine, obtained in Example 27b, and 881 UL (8.02 mmol)
of N-methylmorpholine were dissolved in 40 mL of methylene
chloride and 263 UL (2.94 mmol) of ethyl chloroformate was
added thereto under ice-cooling with stirring, followed by
stirring of the mixture for 15 minutes. 720 mg (4.01 mmol)
of 3-piperidin-4-ylpropan-1-o0l, obtained in Example 66b,

was added to the reaction mixture under ice-cooling. After
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[(2R)-4-[3,5-bis(trifluoromethyl)benzoyl]-2-(3,4-
dichlorophenyl)morpholin-2-y1]ethyl}-2,3-
dihydrospiro[indene-1,4'-piperidin]-2-yl)oxy]-N-[2-(2-
hydroxyethoxy)ethyl]-N-methylacetamide was dissolved in 5 mL of
methylene chloride and 0.2 mL of 4N hydrochloric acid-dioxane solution
t hwagaddeddropwisetthereta. The rsolvent avgsedistileceoff upder resiuced
etﬁressure and the thus ghtained amorphous maﬁ(t;r was collecte

db
KratiBf *by 58difig h-AexETe o 6Btain 638 Mg tiefd: 8896) bt tﬁ&gt/itle
migompound asweawhitel selid.cH4-NMRIspectrum (#D0MHzn €D308) Bappmed
07-7.14 (10H, m),. 4.46-2.16 (34H, m). IR spectrum V max cm-1 (KBr) :
o336 9407, Lok e, 1430, ‘T 1365 Tubs, EL47TAEED Spectan®
Af {FAB)MIZ: 18601 ((M+ H) hdreeiformy t{ExampleeG6porated under reduced
3-(1-{[((29)-1'-{2:[(2R)-4-[3,5- bis(Trifluaromethyl)benzoyl]-2:(3,4
prglcﬁ o%%p%éyl%%rpﬁ%ﬁr%-zibﬁgtﬁ/ﬁ- ,§-e Sléu)é was gérl@ied by
si@iwdn&mkoﬁhd@m§ﬂggqmmhkﬁme;uting soljent: ethyl
ac¥Q%’%yé‘ﬁr§8‘é]1%‘%%@=r§§7/ﬂ%9r°@3”3boc]a%dr??%‘é’”?e oExemplany; ((og) -
compound No. 2-583 hydrochloride) [Example 66a
17 3RipéridiR-4=YIptcpan=lo3 hiydiochioridend 0o/g (P297nmbl)of - (3, 4~

a1 &pyridinapropanal was, dissolved ja BN agugous hydrochloric acid

_solution'and 206 146 mg of platinum oxide was added thereto, followed by
d1BifiRg T tHe hikiee at fooh térhperatdrenunder a hydrogen atmosphere

1 at.an ordinany,pressure for, 12 hours, The reaction mixture was filtered
Y ?;lvithI&Celite%nt]zlez’hel§ filtrate Washgl)isii Ig((jﬁ(%ff under reduced pressure. The

thus Sbtairedreskitleas fepradipitatedl ffom metharoll efiert6 obtaiR -
bid-8drg fyield:- arantitative)af 1he tifle .compaund as a white solid.

dichlorophenyl)morpholin-2-yl]lethyl}-2,3-
dihydrospiro[indene-1,4'-piperidin]-2-
yl)oxyacetyl]lpiperidin-4-yl}propan—-1-ol was dissolved in 40
mL of ethyl acetate and 1.00 mL of 4N hydrochloric acid-
dioxane was added thereto. The solvent was distilled off
under reduced pressure and 30 mL of n-hexane-ethyl acetate
(1:1) was added thereto, followed by azeotropy. The thus
obtained residue was reprecipitated from methylene
chloride—-hexane to obtain 1.98 g (yield: 77%) of the title

compound as a white solid.

'H-NMR spectrum (400 MHz, CDsOD) & ppm: 8.14 (1H, brs),
7,98 (2H, brs), 7.62 (1H, brs), 7.70-7.45 (2H, m), 7.27-
7.10 (4H, m), 4.45-0.85 (38H, m).

IR spectrum V max cm ' (KBr): 3422, 2931, 2861, 2555, 1647,
1473, 1457, 1440, 1376, 1280, 1242, 1185, 1le66, 1139, 1110,
1029, 904, 758, 681.

Mass spectrum (FAB) m/z: 884 ((M+H)", free form)

Elementary analysis (for CyqHs50C1l3F¢N30s5 0.5H,0)

Calculated (%): C:56.81, H:5.53, Cl1:11.43, F:12.25, N:4.52
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1H-NMR spectrum (400 MHz, CD30D) S ppm: 6.45 (2H, t, J=6.5 Hz),
3.42-3.33 (2H, m), 2.96 (3H, brt, J=12.5 Hz), 1.96 (2H, brd, J=13.7 Hz),
1.68-1.50 (3H, m), 1.44-1.30 (4H, m) IR spectrum V max cm-1 (KBr) :
3440, 2945, 2851, 2802, 2687, 2625, 2493, 1585, 1453, 1391, 1102,
1042, 978, 956, 592, 514. Mass spectrum (FAB) m/z: 143 (M", free form)
Ffxample)66b] 3-(1-{{¢(86)-18{2-2R)@0e[3,51:11.37, F:12.22, N:4.36
bis(Trifluoromethyl)benzoyl]-2-(3,4-
dichlorophenyl)morpholin-2-yllethyl}-2,3-
[Edinydiespirofindene44'{pipeddin2— {2— [ (2R) -4—-[3, 5-
Y acetyl]piperidin-4-yl}propan-l-ol hydrochloride 2.02 g (2.67 mmol) of
ShRG A el
d1i bis{teifluotommethyhloenzoyl]morgholint2<hy1} -2, 3-
. y1lethyl)Spiro[(2S)-2-carboxymethoxylindane-1,4'- piperidine, obtained in
dléﬁa%n%% 276, E{Ellr? 88T L (8. Z_ﬁlhﬁ)cﬁ)lyloaHzm_e%ﬁylmorpholine were
v 1 dissplveddn 40 ki of nesthylehe véhletidbe: and 263dr (2:94 enmdk of ethyl

(egRIRraormate was, added theretg ndgr ice-cqoling with stirring, followed

by stirring of the mixture for 15 minutes. 720 mg (4.01 mmol) of
3-pipeddinzylpPoparil-omcdbtaimedlin Ekampl& 668, Wastadded to the

di E@%&@Bgﬂﬂ%%? )unggr '§,e5c_ooling. After 147 the mixture was stirred at
room temperature for 5 hour, ethyl acetate was added thereto to dilute it

bignd i MixanBsiay whbhed stiédessneiPwith water and a saturated
y1 NaGl selution.and dried overanhyd magnesiHALsWiate 4 After

filtration, the filtrate was evaporated under reduced pressure and the thus

P 1pBtalted fosidie- was purified by28Rds gél chrolatography {&lefing ™ > ™
ofs%'é’%ﬂz%{fé*?%’é agetate/methangl=s8/12) topblaip 1.82 9)0f 3 (15{[(25)-
I'-{2-[(2R)-4-[3,5-bis(trifluoromethyl)benzoyl]-2-(3,4-
chloride was added thereto. One drop of dimethylformamide
was added to the mixture, followed by stirring at room
temperature for 1 hour. The residue obtained by distilling
off the solvent under reduced pressure was dissolved in 5
mL of methylene chloride. 1-(2-Hydroxyethyl)piperazine was
added dropwise to the mixture, followed by stirring for 30
minutes. The mixture was washed successively with water
and a saturated NaCl solution and dried over anhydrous
sodium sulfate. The solvent was distilled off under
reduced pressure and the thus obtained residue was purified

by silica gel column chromatography (eluting solvent: ethyl
acetate/methylene chloride/methanol=5/5/0-2) to obtain 60

\

mg (yield: 44%) of 2—-(4-{[((2S)-1"-{2-[(2R)-4-1[3,5-
bis(trifluoromethyl)benzoyl]-2-(3,4-
dichlorophenyl)morpholin-2-yl]lethyl}-2,3-
dihydrospiro[indene-1,4'-piperidin]-2-
yl)oxylacetyl}lpiperazin-1l-yl)ethanol.

The obtained 2-[((2S)-1"-{2-[(2R)-4-[3,5-
bis(trifluoromethyl)benzoyl]-2-(3,4-
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dichlorophenyl)morpholin-2-yljethyl}-2,3-
dihydrospiro[indene-1,4'-piperidin]-2-
yl)oxyacetyl]piperidin-4-y1}propan-I-ol. The thus obtained
3-(1-{[((2S9)-1'-{2-[(2R)-4-[3,5- bis(trifluoromethyl)benzoyl]-2-(3,4-
dichlorophenyl)morpholin-2-yljethyl}-2,3-
didihydraspirefindene-dghpipeticiny2-1ethyl} -2, 3-
. yhoxyacetyl]piperidin-4-y1}propan-l-ol was dissolved in 40 mL of ethyl
14 B 3 O R g SR SR A& s TG Ther et
hy dhesgiveny Wasidistidledyaft euden tetiucedprassure lansi3Q mLsoinl, of

nePiiFENS-elylacelate (i) was added therelo, followsd by azeotgpy.
Hg fUS obtained residue was reprecipitated 1;flr%m methylene
dichlendedrekane ¢o obtain 4WB:g (vieldow¥%6) dflike ¢itle .coMmpound Bsent

hi lid.,1H- . 8. , bl
12 G R T1S) 762 (10 e, Y7007 48 DA any 2 0 ey e
am445:0:85 (B8H} aY). IR spectium At praxomAi(KBryt 3422 13931 @864, n—
heg3n2 1047,,1443, %§7m%43/?fi 376, 1280, 1242, 1185, 1166, 1139,

1110, 1029, 904, 758, 68 ass spectrum (FAB) m/z: 884 ((M+H), free
asformyhElementandanalysis (for C44H50C13F6N305 0.5H20) Calculated

R A SRt PR R Ry,

7. 24A4T((ZS)¢THR-[{2R)-4-[8,5- bis{®riflldrbmethyl)benzoyl]-2-(3,4-
dichIorophenyl)morpholinl-z-élléll%ethyl}-z 3-

IR 4 PR AFSpB [N dBRE- 1A pipidin]-2- I10%y] dtyipigerbsin-1§Hathandl 3+

1 4Bydrochimside1 emplagpcompound No. 2-614 hydrochloride) 120 mg
0.158 mmol) of 1-(2-{(2R)-2-(3,4- .

Mass spectrum (FAB) m/z: 871 ((M+H)", free form)

Elementary analysis (for CyyH4eClyFgN4Os 2HC1 H,0)

Calculated (%): C:52.40, H:5.24, N:5.82.

Found (%) : C:52.54, H:5.04, N:5.43.

[Example 68] 3-((2R)-1-{[((2S)-1"-{2-[(2R)-4-[3,5-
bis(Trifluoromethyl)benzoyl]-2-(3,4-
dichlorophenyl)morpholin-2-yl]ethyl}-2,3-
dihydrospiro[indene-1,4'-piperidin]-2-
yl)oxylacetyllpyrrolidin-2-yl)propan-1-ol hydrochloride
(Exemplary compound No. 2-574 hydrochloride)
[Example 68a] Benzyl (2R)-2-(hydroxymethyl)pyrrolidine-1-
carboxylate

2 g (0.0198 mol) of (2R)-pyrrolidin-2-ylmethanol was
dissolved in 20 mL of ethyl acetate, 20 mL of water was
added thereto, and the mixture was stirred. 3.3 g (0.30
mol) of sodium hydrogencarbonate was added to the mixture,
followed by stirring of the mixture for 5 minutes. 4.24 mL
(0.03 mol) of benzyl chloroformate was added dropwise to

the mixture, followed by stirring for 5 hours. After the
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dichlorophenyl)-4-[3,5 bis(trifluoromethyl)benzoyllmorpholin-2-
yll}ethyl)Spiro[(2S)-2-carboxymethoxylindane-1,4'- piperidine, obtained in
Example 27b, was dissolved in 5 mL of methylene chloride and 27 L
(0.316 mmol) of oxalyl chloride was added thereto. One drop of
dimethylformamide was added to the mixture, followed by stirring at room

etigmperasyredor 1hpur Thesresidueiobtamedidnehstiinog efétheusolvent
¥nder reduced £r ssure was dissolved in 5 mL of methylene chloriéje.
sSu 9'

135y drbRyetRipipBraziii was Sadded dropisé i the mixines

prfadlowed hyostirting farc3d imiwlieso Theimixture was washechsuceessively
with water and a saturated NaCl solution and dried over anhydrous

“H i B Tha WoR i tvasdiStired BfftifBier reddced prestufe aRd -
5. the thuis obtained residge was purifiedr- by silicaget colummy, m), 2.19-
chromatography (eluting solvent: ethyl acetate/methylene
L ehiofidEméthanol=5/5/0-2) to obtain 60 mg (yield: 440) of
2-(4-{[((29)-1'-{2-[(2R)-4-[3,5- bis(trifluoromethyl)benzoyl]-2-(3,4-
dichlorophenyl)morpholin-2-y1]ethyl}-2,3- L
ST oNE T A ST 2 BB b HAER ey hethanol,
cafheoptained 2-[((2S)-1'-{2-[(2R)-4-[3,5-
bis(trifluoromethyl)benzayl]-2-(3,4- 14
dichloroghay oo A2, 3122 ~2-
(hditwdrogpirofindene-tA-piperidin]i2-yhoxyd:N-[4te, obtained in
hydroxybutyl)-N-methylacetamide was. dissolved in 5 mL of methylene.
e RO et A T
andrdapwise thereto: Thessohrent rwds distdled offainder fedyced pressuge

(4284 the ghtained amorpfg %!]“‘é,at & aosgﬁh?!la?ﬁ%e%%f'%@&é% by adding
n- hexane to obtain 50 mg (yield: 80%) of the title compoun

mixture, followed by stirring for 2 hours. After a
saturated aqueous sodium hydrogencarbonate solution and an
aqueous sodium thiosulfate solution (2 eqg.) were added to
the mixture and the mixture was stirred for 30 minutes, the
mixture was extracted with methylene chloride three times.
After the methylene chloride layer was dried over anhydrous

sodium sulfate, the solvent was distilled off under reduced

pressure to obtain a crude product of the title compound.

[Example 68c] Benzyl (2R)-2-(3-ethoxy-3-oxoprop-1-
enyl)pyrrolidine-l-carboxylate

929 UL (4.68 mmol) of triethyl phosphonoacetate was
dissolved in 15 mL of tetrahydrofuran and 3.19 mL of a
solution of 1.6M n-butyl lithium in hexane was added
dropwise thereto over 5 minutes while stirring at -50°C
under a nitrogen atmosphere, followed by stirring of the
mixture for 20 minutes. 10 mL of a solution of benzyl

(2R) -2—-formylpyrrolidine-l-carboxylic acid in
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as a white solid. 1H-NMR spectrum (400 MHz, CDC13) 8 ppm: 8.28-7.95
(3H, m), 7.70-7.15 (7H, m), 4.65-1.66 (35H, m). IR spectrum V max cm-1
(KBr) : 3342, 2927, 2578, 1649, 1473, 1439, 1376, 1282, 1139 Mass
spectrum (FAB) m/z: 871 ((M+H)", free form) Elementary analysis (for
C42H46C12F6N405 2HC1 H20) Calculated (0): C:52.40, H:5.24, N:5.82.
teEouRg d@) £:22.64, bth.041ND.43. [Example68Bb, was added

3-((2R)-1-{[((29)-1'-{2-[(2R)-4-[3,5- bis(Trifluoromethyl)benzoyl]-2-(3,4-
dr8é%ﬁﬁ8pg%hﬁﬁ#ﬁﬁé%%%%§%ﬂjg&@ﬁ-,§-Over g R&nutes Lné the
t etdihydeospire[indenerd , 4rpiperidinlwzs raised to room temperature,
Joxylacetyl}pyrrolidin-2-yl)propan-l-ol hydrochloride (Exemplary
£ RN N 2157 R oEhIoh L) (EXamp I 68 Byt ot o the
reZR):2«(hydrexymethyh)pytrokdine :dt wasbowytate 20g £0:0288 miathofthy 1
R)-pyrrolidin-2:-yImethanqgl was dissolved in.20 mL, of ethyl acetate, 20
B W SR thaata fa Peoiire e Shed F 5 (a0
dr prot) ofvsodivmthydirogencasbionate svasfadded tothesmikuaet folkowed by

a1 S{ing of the mixtyre.for,.5 minutes. 4.24 mil- (0.03fnot) gileengyl . ; oy

chloroformate was added dropwiseto the mixture, followed by stirring for
re5bues. wifterthe 150asthyiaceidte dayeranas digdhovehasmalrogs aphy

(e SedivAy suliate, the, S%'%!ﬁa}tlwé% Qjééi”%q Qif.under feduced, presspieto, ;3

quantitatively obtain the tifle compound. 1H-NMR spectrum (500 MHz,
9 CDE1I3) 'S ppim): 755-7128 (BH; +8), RAB{RACs), 4. £1h8 JPEH, W), mixture
of 3-83y3.33{4lz )£ 3,495 1.51 (4H, m). [Example 68b] Benzyl

(2R)-2-formylpyrrolidine-1- carboxylate
[Example 68d] Benzyl (2R)-2-[(lE)-3-hydroxyprop-1-
enyl]lpyrrolidine-1l-carboxylate
283 mg (0.933 mmol) of benzyl (2R)-2-(3-ethoxy-3-
oxoprop—-l-enyl)pyrrolidine-l-carboxylate, obtained in
Example 68c, was dissolved in 5 mL of tetrahydrofuran and
1.85 mL (1.87 mmol) of a solution of 1.01M diisobutyl

aluminium hydride in toluene was added dropwise thereto

over 5 minutes while stirring at -78°C under a nitrogen
atmosphere. After the mixture was stirred for 1 hour, the
cooling bath was removed and the mixture was quenched by
slowly adding water drop by drop. Water and ethyl acetate
were added thereto and an extraction operation was carried
out. After the ethyl acetate layer was dried over
anhydrous sodium sulfate, the solvent was distilled off
under reduced pressure. The thus obtained residue was
purified by silica gel column chromatography (eluting

solvent: ethyl acetate/hexane=1/1) to obtain 135 mg (yield:

\

55%) of the title compound.
(E) form

TH-NMR spectrum (400 MHz, CDCls) o ppm: 7.49-7.25 (5H, m),
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1 g (4.25 mmol) of benzyl (2R)-2- (hydroxymethyl)
pyrrolidine-1-carboxylate, obtained in Example 68a, was dissolved in 15
mL of methylene chloride and the mixture was stirred under ice-cooling.
1.98 g (4.68 mmol) of Dess-Martin periodinane was added to the
mixture, followed by stirring for 2 hours. After a saturated aqueous

5. sowanBBympgenﬁMboaamﬁaﬂumm1aa@anmaquaaw@smw@mthmgpwmﬁ
lutio were added to_the mixture and the mixture was rred for
;?3% rr%lnu es, gﬁ%{ r‘}m(fur%z v§ja2$ é’m%%mﬁnm%em%m% chiSride'thtee ™
(ztimesrrAfter the methylene chloride layer was dried over anhydrous
sodium sulfate, the solvent was distilled o .}g under reduced pressure to

"HBEin 3PEGHE BRoddd b e titl& Bomouh REXampIé 68crBer Al ™

5. @2)5243 ethoxy-3rpxoprops| emy), pwrolmmle}ls:amlaqul@te@% 04;682H,
mmol) of triethyl phosphonoacetate was dissolved in 15 mL of

Atetrihydrdturarfand 32 mt §t% Sofiiofof 1%6MH-ButyPlithiui it

m@xane was adeged dropwise theretosgver )5, minwes while stiping ab-p0C
nder a nltro en atmosphere, followed by stirring of the mixture for 20
 tindte3 10 Ml of 8 solution of benzyl

(2R) -2- formylpyrrolldlne -I-carboxylic acid in 151 tetrahydrofuran, obtained

in Exampl d dro wise, to th tlon mixture over 5
EEATALE afiiithe o e ar e TAATire WL AR Toor
hywmpélrhctmedéollowed by stirring for 8 hours. Water was added to the

react!é)n m|x{[h l{rz?%reé/v%s 8xtracted with ethxl iljetate tqe%

1_ _
times. After Iac layer " dried over - anhy oud <odiu ine
1- saltaiexmbas’dvemlvmmnled offnandel eeddchd pressdres él'chlsvthds in 5

E%E@'%%%A']%%J?Usr\ﬁga%%“ rified '%’ gifica J%QS'ﬁ%!‘z% MRLHAmA9raRY £ ygeq
(eluting solvent: ethyl aceta e/ exane=1/5) to obtain 1.13
thereto, followed by vigorous stirring of the mixture under
a hydrogen atmosphere. After 1 hour and 30 minutes, the
palladium-carbon was removed by filtration and 0.5 mL of 4N
hydrochloric acid/dioxane solution was added dropwise to

the residue. The solvent was distilled off under reduced

pressure to obtain the title compound as a colourless oil.

'H-NMR spectrum (500 MHz, CDsOD) & ppm: 3.61 (2H, t), 3.44-
3.51 (1H, m), 2.27-2.21 (35H, m), 2.12-1.99 (2H, m), 1.84-
1.76 (2H, m), 1.69-1.60 (3H, m).

[Example 68f] 3-((2R)-1-{[((2S)-1"-{2-[(2R)-4-1[3,5-
bis(Trifluoromethyl)benzoyl]-2-(3,4-
dichlorophenyl)morpholin-2-yl]ethyl}-2,3-
dihydrospiro[indene-1,4'-piperidin]-2-
yl)oxylacetyll}lpyrrolidin-2-yl)propan—-1-ol hydrochloride

The reaction was carried out in similar procedure to
Example 58b using 200 mg (0.263 mmol) of 1-(2-{(2R)-2-(3,4-
dichlorophenyl)-4-[3,5-

bis(trifluoromethyl)benzoyl]morpholin-2-
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g (yield: 880) of the title compound in the form of mixture of (E) and (Z)
forms. [Example 68d] Benzyl (2R)-2-[(1E)-3-hydroxyprop-I- enyl]
pyrrolidine-l-carboxylate 283 mg (0.933 mmol) of benzyl
(2R)-2-(3-ethoxy-3- oxoprop-I-enyl) pyrrolidine-I-carboxylate, obtained in
Example 68c, was dissolved in 5 mL of tetrahydrofuran and 1.85 mL
v1 (8% ynme} of a[saluticrroich Ot Mgiisobutyt valurmiriua-hydride in toluene
.was _acg_ded dropwise théfre_to over 5 min\%tgs while sti&ri_ng t-78C under a
P Ritfoy ﬁngt’m&gp%aejrél.e ter the HRINEITE Was stirfeti for 1'H6U the cooling

pybathiwas rerheved andphe mixttie wasguenched &y, slowty adding water

drop by drop. Water and ethyl acetate were added thereto and L
Exg%rpelu:etiogn%c‘)%ergﬁor? %/Dvgaslcnar)rile OU. Aﬁére t %'etﬁf/lf ce?:ﬁe?a)}ggﬁ S !
{ [dries pver -ahhydroi)sodiurd sulfates the $olventwas distilletoffz apdér-2 -

reduced pressure, The thus obtained resi was -purified by silica gel
(3éé(lju<r§nlnccr:%r%Fno togl% %y}/nzg[ﬂ%%a islo vefnt?gfet%/Fageltate ﬁeglxanezlll) to
dibptane $85 naeg {yieldn 5% Rdftheritle isdmpouhd. (E) form 1H-NMR

ATEEINLS00 Mz CBCIF)S AT, T.49:1,25 (SHam). 152 5.80-5.55
2H,'m), 5.26-5.00 (2H, m), 4.50-4.30 (1H, m), 4.19-3.88 (2H, m),
3.52-3.34 (0H, 2ol 167 (@hE 9P HE) ferrh 2HINNAS $pactruli (408 R) -
4—W%%9%§}§ﬂ%¢r¥3ﬁé€h§§ (35, ?g@zi-% (1H, m), 5.39 (2H, t,
={0.5 Hz), 5.16-5.08 (2H, dd, J=32.0. 12.5 Hz), 4.86 (1H, m), 4.53-4.48
dietH g rier 3) 8 8rmze 8igy-3 gpl (et )l 3:59-3:30 (2H, m), 2.14-1.52

d1i A dExampleie8el 3-[(2R):Pyrelidip:2-y1ipropan-pi_Rydrechloride
hydroxypropyl) -N-methylacetamide was treated similarly to
Example 58b to obtain 98 mg (yield: 93%) of the title

compound as a white solid.

TH-NMR spectrum (400 MHz, CDClsy) o ppm: 8.15-7.14 (10H, m),
4.36-1.35 (36H, m).

IR spectrum V max cm ' (KBr): 3401, 2931, 2559, 1646, 1281,
1185, 1139.

Mass spectrum (FAB) m/z: 870 ((M+H)", free form)
Elementary analysis (for C,3H47C1l,FgN30s HC1)

Calculated (%): C:55.44, H:5.27, N:4.51.

Found (%) : C:55.17, H:5.43, N:4.47.

[Example 69] 2-(1-{[((2S)-1"-{2-[(2R)-4-[3,5-
bis(Trifluoromethyl)benzoyl]-2-(3,4-
dichlorophenyl)morpholin-2-yl]lethyl}-2,3-
dihydrospiro[indene-1,4'-piperidin]-2-
yl)oxylacetyll}lpiperidin-4-yl)ethanol hydrochloride
(Exemplary compound No. 2-582 hydrochloride)

200 mg (0.26 mmol) of 1-(2-{(2R)-2-(3,4-
dichlorophenyl)-4-[3,5-

bis(trifluoromethyl)benzoyl]morpholin-2-
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Benzyl (2R)-2-[(1E)-3-hydroxyprop-l-enyl]pyrrolidine- 1-carboxylate,
obtained in Example 68d, was dissolved in 5 mL of ethanol and 50 mg of
10% palladium-carbon was added thereto, followed by vigorous stirring of
the mixture under a hydrogen atmosphere. After 1 hour and 30 minutes,
the palladium-carbon was removed by filtration and 0.5 mL of 4N

v 1 hyanoghlosic acid/dipxane sektion:was added dropwise ta the residue.
The _s§lvent was distilled off under re&dnuc?dkg)ressure to obtain the title

R $p

P1RSMpOnRA as X ealbtifiess Bil TR ctruA 500 Rittz, €19303) § ™-

of PRAY 3,61 (Z2H, dth 13,4453 5S4 {&Ha )u2.2762.23 (RRH1LM) 02125k 99 (2H,
m), 1.84- 1.76 (2H, m), 1.69-1.60 (3H, m). [Example 68f]

Ché%{?@ﬁly{ﬁ@ﬁq@{?@[(ﬁﬁ?—ﬁﬁ@?s‘-ﬂéjﬁﬁﬂ&SI%Tﬁé%ﬁ}l}B@rrzoﬁP?-@,ﬁQp of

d1iflichiofophemdimerpholin-2ayldethy}2,8he mixture, followed by
dihydrospiro[indene-1,4'-piperidin]-2- _

StyRoxyiac&y Py rolidinE AR AT opertl-62 hydfodhdhte™the réRticwss™

wa sadieshout Ik sinditaf procedure dauxamplesihiusing 2004dng (01263
mmol) of 1-(2-{(2R)-2-(3,4- dichlorophenyl)-4-[3,5

Do ATy IR {84 L of mechylene

chybletid)Spied](25)-2-Ccatroxymethoxyfindanede4's pipesidate, obtainechth
Example 27b, and 3-[(2R)- pyrrolidin-2-y1]propan-l-ol hydrochloride,

12 Gitbinein’ ExERibId 686, 1 OBtATYIOR AR T4 4R 63 (2 RE
sofl((2S3d -{2rl@R) A-B-2-bis(triflyoromethyh) bengoyll-2t ure was stirred
(3,4-dichlorophenyl)morpholin-2-y1jethyl}-2,3- _
atd?’h%?bsfp%ﬁﬁ& -ﬁ,e4'-%?§erﬁji oyurs,” it was washed successively
wiyhoxdaeetylpyrreliding2otiprepantkol. kg1l snelhaf theichiainedr

2-[ 28)-1'—&2- ZRE%F 4-[3,5-bis(trifluoromethyl)benzog/g-Z-(_B,4-_
ana% ﬁﬁBSh @%}H pﬁgﬁﬁegﬁueﬂ%ﬁﬁziﬁlvent W distilled off

under reduced pressure and the thus obtained residue was
purified by thin layer chromatography (eluting solvent:
methylene chloride/methanol=10/1).

The thus obtained 2-(1-{[((2S)-1"-{2-[(2R)-4-[3,5-
bis(trifluoromethyl)benzoyl]-2-(3,4-
dichlorophenyl)morpholin-2-yl]ethyl}-2,3-
dihydrospiro[indene-1,4'-piperidin]-2-
yl)oxylacetyllpiperidin-4-yl)ethanol was dissolved in 20 mL
of ethyl acetate and the mixture was washed successively
with 50 mL of 1IN hydrochloric acid and a saturated NaCl
solution and dried over anhydrous sodium sulfate. The
solvent was distilled off under reduced pressure and the
obtained residue was washed with hexane to obtain 129 mg

(yield: 54%) of the title compound as a white solid.

TH-NMR spectrum (400 MHz, CDClsy) o ppm: 12.05 (1H, brs),
8.20-7.90 (3H, m), 7.70-7.10 (7H, m), 4.50-2.90 (23H, m),
2.80-2.10 (7H, m), 1.90-1.00 (6H, m).

IR spectrum V max cmﬂ'(KBr): 3414, 2926, 2560, 1648, 1473,
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dihydrospiro[indene-1,4'-piperidin]-2-yl)oxy]-N-(3-
hydroxypropyl)-N-methylacetamide was treated similarly to Example 58b
to obtain 98 mg (yield: 93%) of the title compound as a white solid.
1H-NMR spectrum (400 MHz, CDC13) S ppm: 8.15-7.14 (10H, m),
4.36-1.35 (36H, m). IR spectrum V max cm-1 (KBr) : 3401, 2931, 2559,

141646,18281, 1185, 11893Massspectrags(FAB)IN/z7 870 (6dtH) , free
form Elementar analysis ;{Jor C43H47C12F6N305 HClg Calculated (0):
Magsg .Hi?ﬁ%??? N2E81 HAd(GY: G589, 15458 NAH™ [Example

E168k2¢2:{[((25)all f2{RR)£443,5: his(Trifmaremethyhbeozoyl]-2-(3,4-
chlarophenyl)morph 1lethyl}
%ﬁhy(%os{gplgao[lrgu rzr'le-é;'l%l gpl%éf dlﬁ}- -%édxyface]tﬁ}plpérlgln-42-ylfethanol4 >0

Fhydrbchioride (Exemplary 20mpoubd No. 2582 hydrbchtoride) 280 g 4. 33
(0.26 mmol) of 1-(2-{(2R)-2-(3,4- dichlorophenyl)-4-[3,5
bis(trifluoromethyl)benzoyl]morpholin-2- 154

[ Ey&pathd) SPiro[(2S)t2-cafhoxdy methoxylitdané-1[4'; piperidine, obtained in

blE%?Q‘Pﬁ@%@o‘%@%ﬂﬁﬁl&@gé%ﬁw'-2°f (methylene chioride and 46 L

0.53 mmol) of oxal loride was added thereto under ice-cooling. One
dldfdméfoﬁhﬁ@mwfm%@hmbmﬁaﬁélééwkﬂe}m&tére followed by stirring

dlﬁﬁz&o&ﬁqr%‘%@ﬁ%f&ﬁ@r 30 minytes. The solvent \was distilied g’ﬁ under

reduced pressure and the 'thus obtained residue was dissolved in 4 mL of

Ny fetpiylBRéE Yehlorfite B8 Y8 B3 mmsi P o d-pliseriaine érandFami LY

Cog%ggmmgg of griethylamjne yere addgd fo the solution under ice-cooling.
After the mixture was stirred
[Example 70a] 4-(Methoxyamino)butan-1-ol

1.10 g (7.19 mmol) of 4-bromo-l-butanol was dissolved
in 20 mL of ethanol and 4.59 g (28.8 mmol) of O-
methylhydroxylamine hydrochloride and 6.02 mL (43.1 mmol)
of triethylamine were added thereto, followed by stirring
of the mixture at 70°C for 2 hours. Ethyl acetate was
added to the reaction mixture, the precipitate was removed
by filtration and the solvent was distilled off under
reduced pressure. The residue was purified by silica gel
chromatography (eluting solvent: ethyl
acetate/methanol=100/0-50/50) to obtain 52 mg (yield: 6%)
of the title compound as a pale yellow oil.
'H-NMR spectrum (400 MHz, CDsOD) & ppm: 3.72 (3H, s), 3.58
(2H, t, J=6.1Hz), 3.11 (2H, t, J=7.2Hz), 1.76-1.56 (4H, m).
IR spectrum V max cmﬂ'(liquid film): 3390, 2946, 2726,
1637, 1465, 1445, 1035.
Mass spectrum (EI) m/z: 119 (M")

[Example 70b] 2-[((2S)-1"-{2-[(2R)-4-1[3,5-
bis(Trifluoromethyl)benzoyl]-2-(3,4-
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at room temperature for 2 hours, it was washed successively with water
and a saturated NacCl solution and dried over anhydrous sodium sulfate.
The solvent was distilled off under reduced pressure and the thus
obtained residue was purified by thin layer chromatography (eluting
solvent: methylene chloride/methanol=10/1). The thus obtained
a1 2H{1{HE2S) 12 [(RR A3 Bn bis(yiflueramethyhbenzoyl]-2-(3,4-
. dichlorophenyl)morpholin-2-y1jethyl}-2,3-
SRR RS i S k9 B blieRel Ay sthano
hywas:tissotwed 20nenth ok gthyd aeetate ang the ntixturel was washed
succeﬁ{sive}!ﬁy wiICh. 5(191 mL of IN h¥droghlorig acid and alsaturated NgCI ‘
solution and dried- 8verw§n?1ya?5usl§odi8rlﬁ sulfate, ‘The Sonventwas" < “°
Exdistilled 6ff unslentedUtednpressurecandihe) obtained(2sidugsRwas - (3, 4-
. washed with hexane t ain 129 mg (yield: 54%) of the title compound
dl\ﬁ@%ﬁﬁ‘%?&@ﬁﬁgﬂ Rbgsﬁectrum (400 MHz, CDC13) S ppm: 12.05 (1H,
b1 br§) r Bf20+:719003H ), Fe70-3 V0] (7d+, wh)p 4150-2:90 (23H, m), 2.80-2.10
1 S, L9010 5. ). B Spectiyn N m 1L (SBY) 3414, 2026,
560,1648, 1473, 155 1440, 1375, 1281, 1 , 1029, 985, 905, 757,
pip81idass,spectum (PABBMIm@TD (M +b8) 3 free formyBElementarymg
analysis (for C 48C13F6N305 1.5H20) Calcylated (0): C:55.28, H:5.50,
O T8 B 130 NS FOURG (5 (R 50, L5, CTALIF 13 53,
ExNith83 [Examplad0] Zd((aﬁ)'%{zf'ﬁ(zﬁﬁﬂk[ﬁ@f triethylamine to
bis(Trifluoromethyl)benzoyl]-2-(3,4- _ _
obaﬁﬁﬂﬂgﬁhgﬁynﬁﬁhﬁ%gﬁn_%ﬁmeﬁ@uggg_tltle compound as a white
sodiydrospiro[indene-1,4'-piperidin]-2-yl)oxy]-N-(4-
. hydroxybutyl)-N-methoxyacetamide hydrochloride gExempIary compound
H-NB1R-466 AydrsehicHye) Mz, CDC13) 0 ppm: 12.11 (IH, brs),

8.10-7.90 (3H, m), 7.70-7.10 (7H, m), 4.50-2.90 (23H, m),
2.85-2.10 (5H, m), 1.80-1.50 (6H, m).

IR spectrum V max cm ' (KBr): 3394, 2936, 2555, 1649, 1473,
1440, 1376, 1281, 1138, 1029, 905, 758, 681.

Mass spectrum (FAB) m/z: 860 ((M+H)', free form)

Elementary analysis (for Cyg1Hz6C1l3FgN30g H,0)

Calculated (%): C:53.81, H:5.29, Cl:11.62, F:12.46, N:4.59
Found (%) : C:53.82, H:5.22, C1:11.31, F:12.40, N:4.59

[Example 71] 2-[((2S)-1"-{2-[(2R)-4-1[3,5-
bis(Trifluoromethyl)benzoyl]-2-(3,4-
dichlorophenyl)morpholin-2-yl]lethyl}-2,3-
dihydrospiro[indene-1,4’'-piperidin]-2-yl)oxy]-N—-(5-
hydroxypentyl) -N-methylacetamide hydrochloride (Exemplary
compound No. 2-419 hydrochloride)
[Example 7la] 5-Hydroxypentylformamide

2.06 g (20.0 mmol) of 5-—amino-l-pentanol was

dissolved in 5 mL of ethyl formate and the mixture was
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[Example 70a] 4-(Methoxyamino)butan-l-o1 1.10 g (7.19 mmol) of
4-bromo-I-butanol was dissolved in 20 mL of ethanol and 4.59 g (28.8
mmol) of 0- methyihydroxylamine hydrochloride and 6.02 mL (43.1 mmol)
of triethylamine were added thereto, followed by stirring of the mixture at
70C for 2 hours. Ethyl acetate was added to the reaction mixture, the

st Precipitate was-remoyed; by filtration and the solvept was distilled oft g or ¢
under reduced pressure. The residue was purified by silica gel

ungRfomAgfaphyEREiRGSDOIVEHE Ethyl abetatélfteth&Tol€160/0350/50) to

puobtain 82y fvield: §%)of thetitle-conapad,as anale yellow dilent
1H-NMR spectrum (400 MHz, CD30D) S ppm: 3.72 (3H, s), 3.58 (2H, t,
ot % RS B {h3EP SR O P 4056 Bkt ) O &bBetiura U Frax

(veend (liquid filn)e: 3300, 2946272603634, 1469 1445.1935. 1Mass i1 .
,_spectrum (El) m/z: 119 (M) [Example 70b] 2-[((2S)-1'-{2-[(2R)-4-[3,5-
HBi{F riftnrortethyl ez oy 2-(3:8C156 O ppm: 8.14 (1H, s), 5

(1dichigraphenylmorphghin-2oyllethyll-23s5_3 26 (2m, m), 1.64-1.36
dihydrospiro[indene-1,4'-piperidin]-2-yl)oxy]-N-(4-
(6 Rydfekybutyl)-N-methoxyacetamide hydrochloride The reaction was

Mag@rri@lgéggl%ﬁin]iﬁ pregedure 4@ Example 69 using 200 mg (0.26 mmol)
of 1-(2-{(2R)-2-(3,4- dichlorophenyl)-4-[3,5
bis(trifluoromethyl)benzoyllmorpholin-2-

[E¥Lethy) Spitof(23)-21carhoxymethexylindana-14's piperidine, 46 L (0.53
mmol) of oxalyl chloride, 47 mg (0.40 mmol) of _
4-(methoxydmihbfoutafiTol) obtaimed i EXaHpie 784 fand' #16 150.79

obtiumel} of trietmylaminesto7 oblain 86 g {yietd 368%)rof 1be title sempound
as a white solid. _

tetrahydrofuran, and 17.4 mL (17.4 mmol) of 1M solution of
lithium aluminium hydride in tetrahydrofuran was added

dropwise to the solution under ice-cooling, followed with

stirring of the mixture at 90°C for 2 hours. Thereafter,

28 g (87 mmol) of sodium sulfate 10 hydrates and 20 mL of
diethyl ether were added to the reaction mixture under ice-
cooling and the mixture was stirred at room temperature for
18 hours. After the reaction mixture was filtered with
Celite, the solvent was distilled off under reduced
pressure and the obtained residue was purified by silica
gel chromatography (eluting solwvent:
dichloromethane/methanol/ammonia water=95/5/0-80/19/1) to
obtain 1.36 g (yield: 80%) of the title compound as a pale
yellow oil.

'H-NMR spectrum (400 MHz, CD3;OD) O ppm: 3.54 (2H, t,
J=6.7Hz), 2.56-2.50 (2H, m), 2.35 (3H, s), 1.58-1.32 (6H,
m) .

IR spectrum V max cmﬂ'(liquid film): 3377, 3306, 2936,
2862, 1646, 1537, 1477, 1387, 1313, 1073, 1055.
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1H-NMR spectrum (400 MHz, CDC13) S ppm: 12.11 (1H, brs), 8.10-7.90
(3H, m), 7.70-7.10 (7H, m), 4.50-2.90 (23H, m), 2.85-2.10 (5H, m),
1.80-1.50 (6H, m). IR spectrum V max cm-1 (KBr) : 3394, 2936, 2555,
1649, 1473, 1440, 1376, 1281, 1138, 1029, 905, 758, 681. Mass
spectrum (FAB) m/z: 860 (M+H)", free form) Elementary analysis (for
Ma €4 151466130 N306)HZ20)-Calcutatedi(): C:53.81, H:5.29, C1:11.62,
F:12.46, N:4.59 Found (0): C:53.82, H:5.22, C1:11.31, F:12.40, N:4.59
[Example 71] 2-[((2S)-1'-{2-[(2R)-4-[3,5-
[ Ekis@Briftucromethylyoenzogh-2+(3:42- [ (2R) -4-[3, 5~
. dichlorgphenyl)morpholin-2-y1]ethyl}-2,3-
SETkp et i b A R
d i hydroxypértyh)-N-methylatetaniide hydidchloride, (Exemplary compound
. No.,2-419. hydrochloride), [Example 71a],5-Hydroxypentylformamide 2.06
i) o B St et AR b AL of Sy
hy formeteant the miixtoed asat87 stirreéd at 9OCfoh Adours. The solvent
was digflled.off. uder jeduced ressure, and feafiained IBSIPHENAS <o

purified by silica gel chromatography (eluting solvent: ethy
Ex aoethte/fiethiariala1 00/0-70530) o 1dbtaincll. 90 of (Vield2 739 Rof the- tiffe 4-

digg@gggﬁﬂ@ﬁﬁp@l@y Hlow oil. 1H-NMR spectrum (400 MHz, CDC13) S
ppm: 8.14 (1H, s), 5.65J (1H, brs), 3.68-3.60 (2H, m), 3.35-3.26 (2H, m),

big G4l BEUBHMALIMasPSPER UM {BHRRZL 181 {M") [Example 71b]
ylg'e( hylaping)pentan-1-01- 1,999 (345 a0l Bldane-1, 47 -

hydroxypentylformamide, obtained in Example 71a, was dissolved in 20
pipnrafdigteahyebofkant @ndo1 7iaedl) (D4 srmbl)lof AM soluden of Uithiam

(O?%%mﬂkgq?yg@d%HR%@@QXQ@QM?H&N%%%@Q%iI—ol, obtained in
Example 71b, and 91 UL (0.65 mmol) of triethylamine to
obtain 29 mg (yield: 22%) of the title compound as a white
solid.

'H-NMR spectrum (400 MHz, CDCls;) & ppm: 12.06 (1H, brs),
8.10-7.90 (3H, m), 7.70-7.10 (7H, m), 4.40-2.60 (29H, m),
2.50-2.10 (3H, m), 1.80-1.20 (4H, m).

IR spectrum V max cm ' (KBr): 3409, 2931, 2561, 1649, 1474,
1439, 1376, 1281, 1185, 1139, 1029, 905, 757, 681.

Mass spectrum (FAB) m/z: 858 ((M+H)', free form)

[Example 72] 4-[{[((28)-1"-{2-[(2R)—-4-[3,5-

bis(Trifluoromethyl)benzoyl]-2-(3,4-

dichlorophenyl)morpholin-2-yl]lethyl}-2,3-

dihydrospiro[indene-1,4'-piperidin]-2-

yl)oxylacetyl} (methyl)amino]butanoic acid hydrochloride

(Exemplary compound No. 2-495 hydrochloride)

[Example 72a] Ethyl 4-(methylamino)butanocate hydrochloride
2.00 g (13.0 mmol) of 4-(methylamino)butanoic acid
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dropwise to the solution under ice-cooling, followed with stirring of the
mixture at 90C for 2 hours. Thereafter, 28 g (87 mmol) of sodium sulfate
10 hydrates and 20 mL of diethyl ether were added to the reaction
mixture under ice- cooling and the mixture was stirred at room
temperature for 18 hours. After the reaction mixture was filtered with

ny&elite, the salventwasg distilled off under sedyced: pressure andthe co ur
obtained residue was purified by silica gel chromatography (eluting

(1sglVeRtrodichipforfigthamiimethafofammbnia water: 987570 BUFEN1) to

th89@{%1-3j_5091M%‘QdSB%)QEQ%E%%C%F’QHQ%QE&B@S yelloyyail. £ 4
IH-NMR spectrum (400 MHz, CD30D) S ppm: 3.54 (2H, t, J=6.7Hz),

hoR156-2T80:(2+h, MR 12035 ¢3H Js) s L 5BLEQ2q6H, unjidR speedtraatV max
pr%@é%él.équ@gm)oﬂ?é%77b 300 5236,,9802..1646, 19371477, $384, ¢

313, 1(5_73, 1055. 158 Mass spectrum (El) m/z: 117 (M") [Example 71c]
the [(R832dq(2R)443.8- BRETHfflRstomethyifbenzopEeqBapt reaction
5 sdichlarophenyl)morpholin-2-y1]ethyl}-2,3-

dihydrospiro[indene-1,4'-piperidin]-2-yl)oxy]-N-(5-
' H-HyidRoxsyipentyt)sN-niéth§ldtéramide:Aydroghlride Thelreatlitn was

_ ied,outin simil dure ing 110 0. )]
o-5aesoun sipsroceturelo Coamole 830508 116/701045 AR .

J=Bisftifluerométhylbérzoyfhorphiolint225 (3H, t, J=7.2Hz).
yl}ethyl)Spiro[(2S)-2-carboxymethoxylindane-1,4'- piperidine, 25 L (0.29
mmol) of oxalyl chloride, 51 mg (0.43 mmol) of

[EgamietRoxyapinoyséntan4-oll{ obtadved i’ Examplé R1biarid 92t (0.65

11 el) of triethylamine to, oRtain 29 mg (yield: 22%) of the title compound
as a white

dichlorophenyl)morpholin-2-yl]ethyl}-2,3-
dihydrospiro[indene-1,4'-piperidin]-2-
yl)oxylacetyl} (methyl)amino]butanoate hydrochloride

The reaction was carried out in similar procedure to
Example 69 using 200 mg (0.26 mmol) of 1-(2-{(2R)-2-(3,4-
dichlorophenyl)-4-[3,5-
bis(trifluoromethyl)benzoyl]morpholin-2-
yllethyl)spiro[ (25)-2-carboxymethoxy]indane-1,4"'—-
piperidine, 46 ML (0.53 mmol) of oxalyl chloride, 96 mg
(0.53 mmol) of ethyl 4-(methylamino)butanoate
hydrochloride, obtained in Example 72a, and 184 UL (1.32
mmol) of triethylamine to obtain 165 mg (yield: 68%) of the

title compound as a white solid.

[Example 72c] 4-[{[((2S8)-1"-{2-[(2R)—-4-[3,5-
bis(Trifluoromethyl)benzoyl]-2-(3,4-
dichlorophenyl)morpholin-2-yl]lethyl}-2,3-
dihydrospiro[indene-1,4'-piperidin]-2-

yl)oxylacetyl} (methyl)amino]butanoic acid hydrochloride
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solid. 1H-NMR spectrum (400 MHz, CDC13) S ppm: 12.06 (1H, brs),
8.10-7.90 (3H, m), 7.70-7.10 (7H, m), 4.40-2.60 (29H, m), 2.50-2.10 (3H,
m), 1.80-1.20 (4H, m). IR spectrum V max cm-1 (KBr): 3409, 2931, 2561,
1649, 1474, 1439, 1376, 1281, 1185, 1139, 1029, 905, 757, 681. Mass
spectrum (FAB) m/z: 858 ((M+H)", free form) [Example 72]

4-[{[((B5)- Frd2-[(@R)A-[3510is Ol if@@memybbmzt@ﬁ]ﬂﬁ 4t2-[(2R) -

dich| henyl) hI 2- th
Bd%yé)f{ogspﬁr%%yﬁ&mo (i%é%hﬁér e io&yfacéf)yl}%methyl)ammo]butan0|c

di ahlﬂdiwtm@ﬂgrld@c(EgempiafyZ:emp]wﬂdleo ~2-A95 hydrochloride)
mple 72a Eth I4( ethylammo butanoate hydrochloride 2.00 g
dl%%f? 1%050 ﬁn@yné}ﬁ rEatfn|no)%u?ar)ifou:éa;l Oh ?59 hydrochloride was
v Liissglvedan 40 inhhof ethanohand B9t i SOcmniolbofoconcentrated
ulfurlc ac:ld sad ed reto, followed by stirring of th mixture at 90C
ob ort our he S(r)qedelnt vi%%dlstlﬁed %,;{Tsusndxer rédu%éd p?ess%re %ollowed

teby azgdtropy with teluéné.. 3.021g off tive bbtanved residuedwas used for. 39
mm% S%QSeBHeQé{[F@&Hg” 3G MNMB&Q%M%“QQ MHz, 99&99)

ppm: 4.14 (2H, q, J=7.2Hz), 3.03°(2H, t, J=7.6Hz), 2.69 (3H, s), 2.4
th(EZHEttO Jﬂ?d(@Hz}CleggIQLOQG(EH rﬁ?lll%ﬁé@Hbﬁ/J&?JZJi—rzl)mﬁEmblee

mi £¢BLEthyL 4[4 (RS)- émf?eK%B&r4e[3f%Lb'%(é“f%@&%ethﬂﬂﬁ)%%@iﬂ@ 4
dichlorophenyl)morpholin-2-y1]ethyl}-2,3-

hygwggh*QMbﬁn@g%ggﬂﬂmﬁéﬁﬁmawaﬁﬁ@]reactlon mixture under

1cQQ%WB(LVQ%@}’Q%)'@JQU@DQQE%@WQENQQQ?J@@é&a@'%%w@é fried
out in similar procedure to Example 69 using 200 mg (0.26 mmol) of
acgng%ZR)nglfxtract was washed successively with water

and a saturated NaCl solution and dried over anhydrous
sodium sulfate. The solvent was distilled off under
reduced pressure and the obtained residue was purified by
thin layer chromatography (eluting solvent: methylene
chloride/methanol=10/1). The obtained purified product was
dissolved in 20 mL of ethyl acetate, the mixture was washed
successively with 50 mL of 1IN hydrochloric acid and a
saturated NaCl solution and dried over anhydrous sodium
sulfate, and the solvent was distilled off under reduced
pressure. The obtained residue was washed with hexane to
obtain 59 mg (yield: 51%) of the title compound as a white
solid.

'H-NMR spectrum (400 MHz, CDCls;) & ppm: 11.82 (1H, brs),
8.10-7.85 (3H, m), 7.75-7.10 (7H, m), 4.40-1.50 (32H, m).
IR spectrum V max cm*'(KBr): 2930, 2576, 1731, 1650, 1474,
1439, 1376, 1282, 1029, 905, 756, 681.

Mass spectrum (FAB) m/z: 858 ((M+H)", free form)

Elementary analysis (for C41Hz4C1l3FgN30¢ 2H,0)

Calculated (%): C:52.88, H:5.20, Cl:11.42, F:12.24, N:4.51
Found (%) : C:52.94, H:4.97, C1:10.93, F:12.66, N:4.33
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dichlorophenyl)-4-[3,5 bis(trifluoromethyl)benzoyllmorpholin-2-
yl}ethyl)Spiro[(2S)-2-carboxymethoxylindane-1,4'- piperidine, 46 L (0.53
mmol) of oxalyl chloride, 96 mg (0.53 mmol) of ethyl
4-(methylamino)butanoate hydrochloride, obtained in Example 72a, and
184 L (1.32 mmol) of triethylamine to obtain 165 mg (yield: 68%) of the
title compound as a white solid. [Example 72c] 4-[{[((2S)-I'-{2-[(2R)-4-[3,5-
Trlfluor meth )benz
A D e morehoh oty itz (220 4+ (3,5
bi dlhydﬁosplr@ﬂndemergkléb ipipericin]i2-24) oxylacetyl}(methyl)amino]butanoic
dr chIor e 160,120 mg (0.13 mmol).af ethyl 4-[{[((2S)-I'-{2-[(2R)-4-
Skt msonatii el i A

dldmmmphemyl)nmmhem 24y Hethy8:2,84n] -2—
ospirofindene 1 4 iperigli .
yl<)) ﬁ]ac(?ety ([E q&h§l§amﬁo uéga?’]]oat eﬁ}daggkﬁoﬁd droﬁt}}au ned |Or11e
(EExampie Y2bonas dissoNed id-198 mlhod tetrahlyorafdean and 1.5 mL of
methanal, and 0.39,mL (0.39. miol) of Ilf.aqueous sodium hydroxide. . .

solution was added thereto under ice-cooling, followed by stirring of the
Expiixtlfe &Proom température foP 18 hours D mE of iNZhytdréBhioric agidt -
dll’é@?&%ﬁéﬁﬁ rqacp@ngmxture under ice-cooling and the mixture was

extracted with ethyl acetate. The extract was washed successively with

bighkerl Ahd arsataldied Nael selitibh drehdridd over anhydrous sodium
y15uifate; The solyenbwas distilled off wnderreduced pressure and the

obtained residue was purified by thin layer chromatography (eluting
pipelvent mesthylensLchlOride/nmethanolef0A) aTive obtalved: parified. mg
p%oduct f\s dllgsgllved in 20 OmL of ethyl ac tate éh? {rgxture \(voas7v¥ashe

mmo piperidinemethano mmo
of triethylamine to obtain 76 mg (yield: 32%) of the title

compound as a white solid.

'H-NMR spectrum (400 MHz, CDCls) & ppm: 12.00 (1H, brs),
8.15-7.90 (3H, m), 7.70-7.10 (7H, m), 4.50-2.90 (23H, m),
2.80-2.10 (7H, m), 1.90-1.10 (4H, m).

IR spectrum V max cmﬂ'(KBr): 3400, 2926, 2562, 1648, 1473,
1441, 1376, 1281, 1139, 1029, 905, 758, 681.

Mass spectrum (FAB) m/z: 856 ((M+H)', free form)

Elementary analysis (for CyyH46Cl3FgN30s 1.5H,0)

Calculated (%): C:54.82, H:5.37, Cl:11.56, F:12.39, N:4.57
Found (%) : C:54.64, H:5.17, C1:11.48, F:12.82, N:4.30

[Example 74] 2-[((2S)-1"—-{2-[(2R)-4-1[3,5-
bis(Trifluoromethyl)benzoyl]-2-(3,4-
dichlorophenyl)morpholin-2-yl]lethyl}-2,3-
dihydrospiro[indene-1,4’'-piperidin]-2-yl)oxy]-N—-(6-
hydroxyhexyl)-N-methylacetamide hydrochloride (Exemplary
compound No. 2-421 hydrochloride)
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successively with 50 mL of IN hydrochloric acid and a saturated NaCl
solution and dried over anhydrous sodium sulfate, and the solvent was
distilled off under reduced pressure. The obtained residue was washed
with hexane to obtain 59 mg (yield: 51%) of the title compound as a white
solid. 1H-NMR spectrum (400 MHz, CDC13) S ppm: 11.82 (1H, brs),
[E8ak1857138H] M) ikt chd, (i ym) el in(:(32H, m). IR spectrum V
max cm-1 (KBr) : 2930, 2576, 1731, 1650, 1474, 1439, 1376, 1282, 1029,
905, 756, 661 Masd 'spetitrunt (FABS m72 ‘858 (M+T) . Hedfonmyure *°

Ex Hlementanyanalysis (for 4 1H44C1L3I-6M306 2H20) Calcitated {@xanol

:52.88, H:5.20, C1:11.42, F:12.24, N'4.51 Fqund (0): C:52.94, H:4.97,
13 06, Neh T T (BBl d] (0 (2 T A1 B.oF
thbistTrifluorometiydibenzeylp2«4Bide solid.

... dichlorophenyl)morpholin-2-y1]eth 2%—2 3-

H%%ré?ﬁ%[ﬁ%né%%-&ﬁéndiﬁ I oy B NPittidit-44yinethancl®

(2hydrogchlprigles (zxemplaryl campourd No=2-581zhydrocklorideRthe su, m) .
reaction was carried out in similar procedure to Example 69 using 200 m

IR (26 PmBly of 10E%{(2R)-2-(83 Hichtordpheryl}-4- 3540, 2936, 2857,

16 Bis(triflyoromethylibenzoyimorpholin-2v63, 1049.
yl}ethyl)Spiro[(2S)-2-carboxymethoxylindane-1,4'- piperidine, 46 L (0.53

Ma iy BFoXa cHidridé /62 my? fo.55mmol) of 4-piperidinemethanol and
110 L (0.79 mmol) of triethylamine to obtain 76 mg (yield: 32%) of the title
compound as a white solid. 1H-NMR spectrum (400 MHz, CDC13) S ppm:

[EXsmoi@H! brd), 816%7806Y3AMM)C? 7oA 10{781 m), 4.50-2.90 (23H,
m), 2:86-2:kQ AH.ON),wa80dakQ (A, Mt in similar procedure to

Example 71b using 1.34 g (9.23 mmol) of 6-
hydroxyhexylformamide, obtained in Example 74a, and 11.1 mL
(11.1 mmol) of a solution of 1 mol/l lithium aluminium
hydride in tetrahydrofuran to obtain 0.89 g (yield: 74%) of
the title compound as a pale yellow oil.

'H-NMR spectrum (400 MHz, CDs0OD) & ppm: 3.53 (2H, t,
J=6.7Hz), 2.56-2.50 (2H, m), 2.35 (3H, s), 1.58-1.30 (8H,
m) .

IR spectrum V max cmﬂ'(liquid film): 3299, 2932, 2858,
1650, 1539, 1475, 1379, 1059.

Mass spectrum (EI) m/z: 131 (M)

[Example 74c] 2-[((2S)-1"-{2-[(2R)-4-[3,5-
bis(Trifluoromethyl)benzoyl]-2-(3,4-
dichlorophenyl)morpholin-2-yl]lethyl}-2,3-
dihydrospiro[indene-1,4’'-piperidin]-2-yl)oxy]-N—-(6-
hydroxyhexyl) -N-methylacetamide hydrochloride

The reaction was carried out in similar procedure to

Example 69 using 110 mg (0.15 mmol) of 1-(2-{(2R)-2-(3,4-
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IR spectrum V max cm-1 (KBr) : 3400, 2926, 2562, 1648, 1473, 1441,
1376, 1281, 1139, 1029, 905, 758, 681. Mass spectrum (FAB) m/z: 856
((M+H)", free form) Elementary analysis (for C42H46C13F6N305 1.5H20)
Calculated (0): C:54.82, H:5.37, C1:11.56, F:12.39, N:4.57 Found (0):
C:54.64, H:5.17, C1:11.48, F:12.82, N:4.30 [Example 74]
di2H(2@8yArE2r{(2R)-4-[B35-Fhis(Trifluoromethyl)benzoyl]-2-(3,4-
. dichlorgphenyl)morpholin-2-y1jethyl}-2,3- |
SErid et SR R IR
v 1 hydrioxyhexd)=Nnethylacetamide-lydrachiaride (Bxeraplayy ‘compound
“No. 2-421 hydrochloride) 162 [Example 74a] 6-Hydroxyhexylformamide
PLRRETEACoN was RarriEd- Gt iRRihilarrotéddre océiﬁﬁlbﬁ\ené Usihg

(0189 en(2.8 mmobh-of feaminashhexaned -and-3 mb of ethykformate to
obtain 1.34 g (yield: 72%) of the title compound as a white solid. 1H-NMR
Ex3pedifum 1800 Midz,“CDBODY 8-fpm 8101 )(1PL s, 13154 (21 116, 6192),

obBAlN(2Eh t =6(-%fi*é)£<§-:6%'§%?§0 BH.1m) 1R spectrum Vomax cm-1 (KB +
3376, 3311, 3040, 2936, 2857, 1655, 1526, 1464, 1385, 1242, 1063,
s01049. Mass spectrum (El) m/z: 144 (M-H)* [Example 74b]

1, 6:(Methylami exan-|- he ion rried,out-in similar,
e e T i y B o o L e
8 . hydrox§Rexydformaimide, .obtained Gn EXampte 744, dfd 21 80mL2 ¢, 1m) ,

> Aynal) _%a w,tiorg)of 1, mot/l lthisum @Bﬁninl'%m hydride in tetrahydrofuran

to obtain 0.89 g (yield: 74%) of ‘the title compound as a pale yellow oil.
TR1EENMR spectrura 4060 MHE D 303KXS ppne B53 (29450 ,J=67Hz), 1474,

14396-2-9942H, ), 2.3p,(BH. 5)., 1,88-1,30 (BHy ). 55 657

Mass spectrum (FAB) m/z: 872 ((M+H)', free form)

[Example 75] 2-[(1-{[((2S)-1"-{2-[(2R)-4-1[3,5-
bis(Trifluoromethyl)benzoyl]-2-(3,4-
dichlorophenyl)morpholin-2-yl]ethyl}-2,3-
dihydrospiro[indene-1,4'-piperidin]-2-
yl)oxylacetyllpiperidin-4-yl)oxylethanol hydrochloride
(Exemplary compound No. 2-586 hydrochloride)
[Example 75a] Tert-butyl 4-(2-{[tert-
butyl (dimethyl)silyl]oxy}ethoxy)piperidine-1-carboxylate
5.00 g (24.8 mmol) of tert-butyl 4-hydroxy-1-
piperidine carboxylate was dissolved in 100 mL of
dimethylformamide and 1.08 g (24.8 mmol) of sodium hydride
(55% or more, oily) was added thereto under ice-cooling,
followed by stirring of the mixture at room temperature for
4 hours. Thereafter, 20 mL of a solution of 6.54 g (27.3
mmol) of (2-bromoethoxy)-tert-butyldimethylsilane in
dimethylformamide was added dropwise to the reaction

mixture under ice-cooling and the mixture was stirred at
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IR spectrum V max cm-1 (liquid film): 3299, 2932, 2858, 1650, 1539,
1475, 1379, 1059. Mass spectrum (EI) m/z: 131 (M") [Example 74c]
2-[((2S9)-1'{2-[(2R)-4-[3,5- bis(Trifluoromethyl)benzoyl]-2-(3,4-
dichlorophenyl)morpholin-2-y1]ethyl}-2,3-
dihydrospiro[indene-1,4'-piperidin]-2-yl)oxy]-N-(6-

r o bydrexyhexyd)xNraethylacetamide . hydroebloride sThejeagtion wasscarried
out in similar procedure to Example 6iusmg 110 mg (0.15 mmol) of

rei%%ﬁ%ﬂ??éf%QFi6§%ﬁﬁﬁo&ﬁﬁeﬁyﬁ Egsan the' mixture’was

exbisfitiflaaromethybhenzoymerphelin-Zol1lowed by washing

1}lethy. |ro[ 2S ZCarboxyme oxy indane-1,4'- pjperidine, 25 L (0.2
su¥nm0I %‘ %y%a#on e%ﬁ;m L % 6%#éd %QSE solu%léﬁ and
dr@a(ngatbwlamlma)hgmﬂ}elsobEamedsmlEaample Tdb, and 9arlt(0v6S

mol of trie ylaml eto o taln og ield: 33% fthe title compound
dlg]g a(iv%/hlte s% eﬁMJf{espectru ())é le—?z C? S p%?n ﬁé)

reéﬂddﬁsya81§gz9®(8H ), 270iz404ZH, nbr¢M@Eb6©429M mgluting
sogéghg10A§§a99/%éﬁgﬁzgégba99 ¥%§P%U§ 10mag rgthQ% 65 g

3418, 2931, 2559, 1649, 1474, 1439,1376, 1281, 1185, 1139, 1029, 905
Y¥58 d68 1L Masspadtrunt {EAB) mmrm({lvﬂﬁ)a, freel forin) S[Examiple

dic Io[rgl %[ér?j'%morﬁw&%mfyi]e ?}f '[ring %f&metlgy_'gbe_rgpgg-zz%- o

3. dihydrapirofindemns-1,8-pigeritlit]42- (2H, m), 1.86-1.76 (2H, m),
lJoxylacet peridin-4-yl)oxy]ethanol hydro on? (Exem ar

L %gm)%o%%%ﬁgf Ghil/dr%)%hlg)%ﬁg )(ar%fplg ert- ButyFIHAI ?/5 {[ ert-
butyl(d|methyl)sﬂyl]oxy}ethoxy)plperldlne I-carboxylate

IR spectrum V max cmﬂ'(liquid film): 3475, 2953, 2931,

2859, 1699, 1422, 1366, 1253, 1237, 1175, 1111, 836, 777.

Mass spectrum (FAB) m/z: 360 (M+H)"

[Example 75b] Tert-butyl 4-(2-hydroxyethoxy)piperidine-1-
carboxylate

1.65 g (4.59 mmol) of tert-butyl 4-(2-{[tert-
butyl (dimethyl)silyl]oxy}lethoxy)piperidine-1l-carboxylate,
obtained in Example 75a, was dissolved in 20 mL of
tetrahydrofuran and 6.88 mL (6.88 mmol) of a solution of 1M
tetrabutylammonium fluoride in tetrahydrofuran was added
thereto under ice-cooling, followed by stirring of the
mixture at room temperature for 2 hours. Water was added
to the reaction mixture and the mixture was extracted with
ethyl acetate, followed by washing successively with water
and a saturated NaCl solution and drying over anhydrous
sodium sulfate. The solvent was distilled off under
reduced pressure and the obtained residue was purified by
silica gel chromatography (eluting solvent: hexane/ethyl
acetate=90/10-30/70) to obtain 0.94 g (yield: 84%) of the
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5.00 g (24.8 mmol) of tert-butyl 4-hydroxy-I| piperidine carboxylate was
dissolved in 100 mL of dimethylformamide and 1.08 g (24.8 mmol) of
sodium hydride (55% or more, oily) was added thereto under ice-cooling,
followed by stirring of the mixture at room temperature for 4 hours.
Thereafter, 20 mL of a solution of 6.54 g (27.3 mmol) of

t 1 (2-braroegibaxy)-test-butylsimethyisilane in dimethylformamide was
added dropwise to the reaction mixture under ice-cooling and the mixture

HRRSHRSCAETEY (oM tperdtielfor DdRYE Watet tvas-Addeldt o the) »

3. igaction mixturgunder ice; copling andsthe mixturg \wass extragteghwiihr
ethyl acetate, followed by washing successively with water and a

m) sattrdted NaC! dolutiorPand! drying - Ank§drbtd sddium Suffde! ThE

(1selyeptwas distilled off under reduced pressure and the obtained
residue was purified by silica gel chromatography (eluting solvent:

TRheRQTa/EHY HoBRate=<100/0(96/A0} fo SbtHiN 1.654F (yiekP AB% Y SfRe

164te comppund as-a caloygess, gil o 1HNMR spactrum (500, MHz, £DC13)
S ppm: 3.80-3.68 (4H, m), 3.56-3.46 (3H, m), 3.14-3.04 (2H, m),

Ma $ B65PF6H RN M)t AB3811/46 (2H fm) M43 (9H, s), 0.90 (9H, s), 0.07 (6H,
S). IR spectrum V max cm-1 (liquid film) : 3475, 2953, 2931, 2859, 1699,
1422, 1366, 1253, 1237, 1175, 1111, 836, 777. Mass spectrum (FAB)

[ExazR360 (MFH)" fExdmple 756} Tefbltyra- {2 hYdrdXyethoxy)piperidine-I-
carbaxykaie 4.6539 £4.58-mmpl)af tedhutyd-2r{[tert 2 -
butyl(dimethyl)sily1]oxy}ethoxy)piperidine-I-carboxylate, obtained in

hy L ampie 754 Ywhs BRssoEdSn 20TRE ot ®étrah§drofitan i .88 mitcample

7510.8& ammal) ©f aiseddatiomofi tMmtetebudammonismflugridednd 6 mL of

tr%%%ﬁgggggggygazggge%as added thereto under ice-cooling,
followed by stirring of the mixture at room temperature for
2 hours. The solvent was distilled off under reduced
pressure, followed by azeotropy with toluene. The obtained
residue was purified by silica gel chromatography (silica
gel: Chromatrex NH, 100-200 mesh, eluting solvent:
dichloromethane/methanol=100/0-90/10) to obtain 564 mg
(yield: 100%) of the title compound as a white solid.
'H-NMR spectrum (500 MHz, CDsOD) & ppm: 3.65 (2H, t,
J=4.9Hz), 3.55 (2H, t, J=4.9Hz), 3.54-3.46 (lH, m), 3.12-
3.04 (2H, m), 2.72-2.64 (2H, m), 1.98-1.90 (2H, m), 1.58-
1.50 (2H, m).

IR spectrum V max cmﬂ'(liquid film): 3290, 2936, 2860,
1690, 1452, 1423, 1201, 1119, 1070.

Mass spectrum (FAB) m/z: 146 (M+H)"

[Example 75d] 2-[(1-{[((2S)-1"-{2-[(2R)-4-[3,5-

bis(Trifluoromethyl)benzoyl]-2-(3,4-

dichlorophenyl)morpholin-2-yl]lethyl}-2,3-
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thereto under ice-cooling, followed by stirring of the mixture at room
temperature for 2 hours. Water was added to the reaction mixture and the
mixture was extracted with ethyl acetate, followed by washing
successively with water and a saturated NaCl solution and drying over
anhydrous sodium sulfate. The solvent was distilled off under reduced
dipressupand the abiained, residie was gurified by silica gel
chromatography (eluting solvent: hexane/ethyl acetate=90/10-30/70) to
V1 §ihin 0643 (y BICE B49%) o e 105 118 omBBUnY 45 & CBI0uHE5S of
1H-NMR speetttm{b0d MHz,CPDCA3) Suppmn3.84r3.68 {4Hrb)eBH& to
2H, t, J=4.6Hz),.3.54-3.46 (1H, m), 3.14-3.02 (2H, m), 2.0 cz’lgg t
N P TR O H is i ST 3 (L . TR Spktte S nae e 4
di fliquid-filph)er8468; 2933, 2867, 1695, 1426, 1367, 1276, 1240, 1173,

. 1141,.1114, 1067, .M spectr FAB) m/z: 246 (M+H)" [Example 75c]

bl J(( ?pl;fglltjlilr?-ﬁiaﬁg)(ty%gg?aﬁa%%%?g g 8%%?1%10 A(l)z(lftert-butyl 4-(2-

v 1 hydrioxyethioxy)pipettline-1 <carboxptatet bbtainedmeExamplé 75b, was
.dissolyed in 12 mL of dichloromethane and 6 mL of _ trifluoroacetic acid

B STty M A L M S ek g o AT

(0 raommeraperaidrenfons2 heurso Thesbivent swas distilted ofb underteduced £
_pressure, followed ? az oLEr[ py with tolllPJene. The obtained residye was
2 e e B T, 150206
obmeish, éludingsolweit:1dichtoreietifaneimethaniol=100{0A0it0)te abtainite
O?Qé mg (yield: 100%) of the title compound as a white solid. 1H-NMR
spectrum (500 MHz, CD30D) S ppm: 3.65 (2H, t, J=4.9Hz), 3.55 (2H, t,
'H-Im4OHZ)e 3154a3 464 QB M)z 3.12p 8104 (3Hppm): 2172:2.64 (2H, M)rs) ,
1.98-1.90 (2H, m), 1.58-
8.15-7.90 “(3H, ‘M), 7.70-7.10 (7H, m), 4.40-2.90 (25H, m),
2.80-2.60 (2H, m), 2.50-2.10 (3H, m), 1.95-1.55 (6H, m).
IR spectrum V max cm! (KBr): 3394, 2929, 2555, 1649, 1473,
1440, 1375, 1282, 1185, 1138, 1108, 1029, 905, 758, 681.
Mass spectrum (FAB) m/z: 886 ((M+H)', free form)
Elementary analysis (for Cy3H43C13FgN30g 0.5H,0)
Calculated (%): C:55.40, H:5.30, Cl1l:11.41, F:12.23, N:4.51

Found (%) : C:55.06, H:5.30, Cl1l:11.22, F:12.27, N:4.35

[Example 76] N-[(1-{[((2S)-1"-{2-[(2R)-4-1[3,5-
bis(Trifluoromethyl)benzoyl]-2-(3,4-
dichlorophenyl)morpholin-2-yl]ethyl}-2,3-
dihydrospiro[indene-1,4'-piperidin]-2-
yl)oxylacetyllpiperidin-4-yl)-2-hydroxyacetamide
hydrochloride (Exemplary compound No. 2-590 hydrochloride)
[Example 76a] 2-(Benzyloxy)-N-(l-benzylpiperidin-4-
yl)acetamide

2.00 g (12.0 mmol) of benzyloxyacetic acid was
dissolved in 40 mL of dichloromethane and 2.77 g (14.4
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1.50 (2H, m). IR spectrum V max cm-1 (liquid film) : 3290, 2936, 2860,
1690, 1452, 1423, 1201, 1119, 1070. Mass spectrum (FAB) m/z: 146
(M+H)" [Example 75d] 2-[(1-{[((2S)-1'-{2-[(2R)-4-[3,5-
bis(Trifluoromethyl)benzoyl]-2-(3,4-
dichlorophenyl)morpholin-2-y1]ethyl}-2,3 166
mméihydeaspirofindene-1,4{-piperititid-1 aminopropyl) carbodiimide

cetyl}piperidi loxy]ethanol h dr hIorlde The reaction was
A4 Gk TSl oCedura 15 EXimple Seb R0 190 G (020" 270

1 hyﬁ@&ﬂél(2{Gﬂ?hz(3ﬂ8dkﬂmmophe@ﬁ}4ﬂ3éthylamlne and 2.52 g
|s trifluoromethyl)benzo r hoI in-2-
etﬁyl)qa%lroﬁf % carl)t{)%z])fm% 03 ﬁ&g i%“&pve“ﬁéi%e?%id(o.zz
thmma@ ofiethyt chloroformatengs L ¢0.58wnmohyof N-imethylonarphaolire
s 0042 10 Q20.mmanof 2-piverdintylowieihanol obiRIned e chane

xample 75c, to obt mg (yie %) o the title compound as a
wawhitddsolid: AdH-N&R spettivm (408 MEz, GDC18RS ppmtl24a1WaH,

waQﬁ%d 812 L A0RHL, 1), £440; 7 1 0E7H, 1), 4&%%@%@?%5@@%@0 -2.60

(2H, m), 2.50-2.10 (3H, m), 1.95-1.55 (6H, m). IR spectrum V max cm-1
hy@@ge@@@mg@g625455111649%4?@@44@1”@,7% 9282r 21851 NBBL

SOHQ%o%O%%@OérZé% %%rMéﬁag&?sﬁgms@&ﬁ)ﬂ“/&§§9t€@"+H?héree
form) Elementary analysis (for C43H48C13F6N306 0.5H20) Calculated

sofg)etsyiag, Hi5380, 1 8d 1L Fup2lo3, NABESFolitP I UCS506, the

obFia304C1 i 22,1227 N4 85 [F m@?f@&a gel chromatography
N-[(1-{[((2S)-1'-{2-[(2R)-4-[3,5- bls(Trlquoromethyl)benzo []-2-(3,4-

eam kﬁ@pﬁéﬁ?ﬁﬁﬁﬁph@ﬁ$2%”3@@@5@?émethanol 100/O 90/10) to
obditydrospiroligdere-d-pipesiginled the title compound as a white

solid.

TH-NMR spectrum (500 MHz, CDCls) o ppem: 7.40-7.22 (10H, m),
6.46 (1H, d, J=7.3Hz), 4.56 (2H, s), 3.96 (2H, s), 3.90-
3.80 (1H, m), 3.49 (2H, s), 2.84-2.76 (2H, m), 2.18-2.08
(2H, m), 1.95-1.85 (2H, m), 1.53-1.43 (2H, m).

IR spectrum V max cm! (KBr): 3309, 3025, 2931, 2795, 1643,
1549, 1495, 1451, 1337, 1283, 1105, 988, 736, 700, 652.

Mass spectrum (FAB) m/z: 339 (M+H)"

[Example 76b] 2-Hydroxy-N-piperidin-4-ylacetamide

2.82 g (8.33 mmol) of 2-(benzyloxy)-N-(1-
benzylpiperidin-4-yl)acetamide, obtained in Example 76a,
was dissolved in 60 mL of ethanol and 0.60 g of 10%
palladium—carbon (moisture content: 51.7%) was added
thereto under a nitrogen atmosphere, followed by stirring
of the mixture at 50°C for 4 hours under a hydrogen
atmosphere. After the reaction mixture was filtered with

Celite, the solvent was distilled off under reduced
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yl)oxylacetyl}piperidin-4-y1)-2-hydroxyacetamide hydrochloride
(Exemplary compound No. 2-590 hydrochloride) [Example 76a]
2-(Benzyloxy)-N-(1-benzylpiperidin-4- yl)acetamide 2.00 g (12.0 mmol) of
benzyloxyacetic acid was dissolved in 40 mL of dichloromethane and
2.77 g (14.4 167 mmol) of 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide
pr Bydrechlofideo224ia (14.4 anrpol)of d tkhydroxybenzotriazele: ichydrate,
2.52 mL (18.1 mmal) of triethylamine and 2.52 g (13.2 mmol) of
CO%Pa?ﬁm%-lgbsen%y%ﬁ}eeriﬂﬁelVt}v%‘f’e 2ddé4 ‘thereto under ice-cooling,

'y fellowed by stirring @f ghe Mmixturerabiopng tempperaturesfor 18 hoyrs. 3.86-
Dichloromethane was added to the reaction mixture and the mixture was

3 - Washéd sueeassively with @ sdtarated aquéols sédiamh (28, m), 1.88-

1. bydrpgencarponatessalutian, water apg a saturated NaCl solution and
dried over anhydrous sodium sulfate. The solvent was distilled off under

IRrshrebprasiuredahdthe dbtRined redkitie wWad Buriffd By shisd el 1659,
1 s6Bromaiagraphys (eluting;solvents gthy| geatate/meihanel5100/0-90/10) to
obtain 2.82 g (yield: 69%) of the title compound as a white solid. 1H-NMR
Ma g5e R {500 MEAREDEA 3f Slppm: (¥14827.22 (10H, m), 6.46 (1H, d,
J=7.3Hz), 4.56 (2H, s), 3.96 (2H, s), 3.90- 3.80 (1H, m), 3.49 (2H, s),
2.84-2.76 (2H, m), 2.18-2.08 (2H, m), 1.95-1.85 (2H, m%, 1.53-1.43 (2H,
[ExfR §pd&fum W idax érh 1l (RBr) X 3309, 302529811 2795, 1643, 1549,
bi 349911451 AS3< + 1283, b0 P88, 236,3700, 652. Mass spectrum (FAB)
.m/z: 339 (M+H) [Example 76b] 2-Hydroxy-N-piperidin-4-ylacetamide
d1 518500 68 38 HIm b BT 22 beh2ytoxy)tNSEL Behzyipiperidin-4-yl)acetamide,
dipbtanedinxamplenésal , was gdisseivediin 602mL of ethanol and 0.60 g
0
yl?gig{gcetyl}piperidin—4—yl)—2—hydroxyacetamide
hydrochloride
The reaction was carried out in similar procedure to
Example 66b using 150 mg (0.20 mmol) of 1-(2-{(2R)-2-(3,4-
dichlorophenyl)-4-[3,5-
bis(trifluoromethyl)benzoyl]morpholin-2-
yl}lethyl)spiro[ (25)-2-carboxymethoxy]indane-1,4"'—-
piperidine, 21 ML (0.22 mmol) of ethyl chloroformate, 65 UL
(0.59 mmol) of N-methylmorpholine and 37 mg (0.24 mmol) of
2-hydroxy-N-piperidin-4-ylacetamide, obtained in Example
76b, to obtain 89 mg (yield: 48%) of the title compound as
a white solid.
TH-NMR spectrum (400 MHz, CDCls) o ppepm: 11.94 (1H, brs),
8.15-7.90 (3H, m), 7.75-7.10 (7H, m), 6.63-6.53 (1lH, m)
4.50-1.20 (34H, m).
IR spectrum V max cmﬂ'(KBr): 3340, 2928, 1650, 1529, 1473,
1440, 1375, 1282, 1185, 1139, 1029, 905, 758, 681.
Mass spectrum (FAB) m/z: 899 ((M+H)", free form)

Elementary analysis (for Cy3H;7C1l3FgN,O¢ H,0)
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palladium-carbon (moisture content: 51.70) was added thereto under a
nitrogen atmosphere, followed by stirring of the mixture at 50C for 4 hours
under a hydrogen atmosphere. After the reaction mixture was filtered with
Celite, the solvent was distilled off under reduced 168 pressure to obtain
1.26 g (yield: 96%) of the title compound as a pale yellow solid. 1H-NMR

cspectrum4500 MHzCB30D) S ppm:. 394 (2H; 5), 386 3.781(1bb M :5.87
308300(2H m)268§60(2H m), 1,88- 1.80 (2 m) 1i9 0 (2H 50
1659, 1538

% R éﬁéctrum V nax’ 8ll(K %3 §§4§

1452, 1431 1364 1330, 1084, 1010, 437. Mass Spectrum (FAB) m/Z. 159

M+H ] N:( 12 2R A13.5;
[E |SIF‘P uoro et yl)ftsaenzfa)f/lljfégéf_-]"L _{E(_ —03,5-
blducr\mnﬁptw@rm)lmmmméﬁwqgmyi}zms, 4-

dih dros ne 1 peridin]-2-
dl)(; g/xya l&%p@n&n- _5’} %d}/oxyace%/amlde I%ydrochlorlde The

dikeaiiigﬁmwdam@dwln §|h1191m@ceﬁmé t@ Example 66b using 150
ylzg&gﬁ 9%85&4?1 %)%jéf'&%%w%ggwggwgéé§E%ydrochlorlde
is(triffluorom

ethyl)benzoyl|morpholin-2-
(Eygjeid)Spirod@S) 22 datboxy el foxyjindasei 4 rgipedidine, 21 L (0.22
mmol) of ethyl chloroformate, 65 L (0.59 mmol) of N-methylmorpholine
and 37 mg (0.24 mmol) of 2-hydroxy-N-piperidin-4-ylacetamide, obtained
[ErpERampie’ 76b, BebBtain 89 Mg (yiélded89%) of the title compound as a

Lwhit .94 (1H,
o E%?%%Ag% oll??l,\ﬂ&m) 7%}1710 (7§ m), 6%%%% %}Oﬁ%%sﬁo 1.20

caepﬂ$ﬁﬁ?te

The reaction was carried out in the similar procedure
to Example 75a using 5.00 g (20.1 mmol) of benzyl 4-
(hydroxymethyl)piperidine-l-carboxylate, 0.88 g (20.1 mmol)
of sodium hydride (55% or more, oily) and 5.28 g (22.1
mmol) of (2-bromoethoxy)-tert-butyldimethylsilane to obtain
237 mg (yield: 3%) of the title compound as a brown oil.

'H-NMR spectrum (500 MHz, CDCl;) & ppm: 7.40-7.28 (5H, m),
5.12 (2H, s), 4.28-4.10 (2H, m), 3.74 (2H, t, J=5.4Hz),
3.49 (2H, t, J=5.4Hz), 3.31 (2H, d, J=5.9Hz), 2.86-2.70
(2H, m), 1.82-1.68 (3H, m), 1.24-1.10 (2H, m), 0.89 (9H,
s), 0.06 (6H, s).

IR spectrum V max cmﬂ'(liquid film): 3477, 2952, 2929,
2858, 1704, 1472, 1432, 1362, 1276, 1251, 1220, 1142, 1106,
941, 836, 778, 697.

Mass spectrum (FAB) m/z: 408 (M+H)"

[Example 77b] Benzyl 4-[(2-
hydroxyethoxy)methyl]piperidine-l-carboxylate
The reaction was carried out in similar procedure to

Example 75b using 237 mg (0.58 mmol) of benzyl 4-[(2-
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IR spectrum V max cm-1 (KBr) : 3340, 2928, 1650, 1529, 1473, 1440,
1375, 1282, 1185, 1139, 1029, 905, 758, 681. Mass spectrum (FAB) m/z:
899 ((M+H)", free form) Elementary analysis (for C43H47C13F6N406
H20) 169 Calculated (0): C:54.12, H:5.18, C1:11.15, F:11.95, N:5.87
Found (0): C:53.81, H:5.22, C1:10.72, F:11.60, N:5.50 [Example 77]
{ [2dA[t@E)1 1 ﬁ(@ahﬂk[ﬁsi bis(Tofiuoremettyhheszayl]-2e(Bpbridine-1-
cag'}%%)y %?f%rﬁ% Qgﬁnp%gl eI2:399a and 0.87 mL (0.87 mmol)

ofyhoxdacetykypi pelﬁdlnyﬂ-ylamﬂmwﬂelhan@lm(ﬂﬂlorcbda dExemplary

ompoynd No. 2-591 h rochlon [Exa Ie77 ]B Z I4 2-{[tert-
- gﬁwﬁ grﬁet yhsity1]63 oxy% oxy mfjegt yifbip E’ ne--cafg Oxylate {‘h[‘ title

conrgaotion Veas earluedmtutmf.he similar procedure to Example 75a using
5.00 g (20.1 mmol) of be droxy ethyl)plperldlne -1- carbox Iate
U QBB TATb of CobiyF hydhle (BB mors, Sy add 5.0 ™
5. (22.13 2mmal) of (2- m@melbowﬂertnbplyldlmhylsrt@ne( tHobtain, 2375”69
yleld 3%) of the title compound as a brown oil._1H- NMR pectrum (500
Aoty S byt 740738 (S ) VL2 (orE ) A S0 f&(z.é?
1.8J74(@H, tr)=51462z), H3.A9 (2H8 £, J=574H2)3 8,3In(2H, 1d, J6-519H7), (
)286270 (2H, m), 1.82-1.68 (3H, m), 1.24-1.10 (2H, m), 0.89 (9H, s)
0.06 (6H, s). IR spectrum V max cm-1 (liquid film) : 3477, 2952, 2929,
TR28p8cki0 1¢ ida 2432, 1362 4416, 1250w 122045342,7006, 94 B36,
778, 697. Mass spectrum FAB% m/z: 408 M+H£€ i{ExampIe 77b Benz;ﬂo7
I

L6 33 (2- i ifoxythidky) hefriyi] dipefidindA%carbd 111

765, 699.

14

Mass spectrum (FAB) m/z: 294 (M+H)"

[Example 77c] 2-(Piperidin-4-ylmethoxy)ethanol

133 mg (0.45 mmol) of benzyl 4-[(2-
hydroxyethoxy)methyl]piperidine-l-carboxylate, obtained in
Example 77b, was dissolved in 2 mL of ethanol and 20 mg of
10% palladium-carbon (moisture content: 51.7%) was added
thereto under a nitrogen atmosphere, followed by stirring
of the mixture at room temperature under a hydrogen
atmosphere for 2 hours. After the reaction mixture was
filtered with Celite, the solvent was distilled off under
reduced pressure to obtain 70 mg (yield: 97%) of the title
compound as a colourless oil.
'H-NMR spectrum (500 MHz, CDsOD) & ppm: 3.65 (2H, t,
J=4.9Hz), 3.49 (2H, t, J=4.9Hz), 3.31 (2H, d, J=6.3Hz),
3.18-3.00 (2H, m), 2.64-2.56 (2H, m), 1.80-1.70 (3H, m),
1.26-1.14 (2H, m).
IR spectrum V max cmﬂ'(liquid film): 3296, 2920, 2856,
1598, 1449, 1359, 1319, 1126, 1074, 846.
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The reaction was carried out in similar procedure to Example 75b using
237 mg (0.58 mmol) of benzyl 4-[(2- 170
{[tert-butyl(dimethyl)silyl]oxy}ethoxy)methyl]piperidine-I- carboxylate
obtained in Example 77a and 0.87 mL (0.87 mmol) of a solution of 1M
tetrabutylammonium fluoride in tetrahydrofuran to obtain 133 mg (yield:

Ma ¢8% 16 the-titte @ompaeund:as adbraown)oil. 1H-NMR spectrum (500 MHz,
CDC13) S ppm: 7.40-7.28 (5H, m), 5.13 (2H, s), 4.28-4.10 (2H, m),
3.76-3.70 (2H, m), 3.56- 3.50 (2H, m), 3.33 (2H, d, J=6.3Hz), 2.86-2.70

[E2hhony 1:89)(1H-[ J26.HZ)( 284-1.70{(3H[ m)R L-26-14052H, m). IR

. spectrum V max cm-1 (liquid film) : 3453,.2923, 2861, 1699, 1473, 1434,
bli@%ﬁ}%@?ﬁ%@? 33 ,gleﬂ%?l? ﬁéﬁ Ig? 765, 699. Mass spectrum

di (FAB) i 2941 (ke P HBEXample-7d|:{Riperidin4-ylmethoxy)ethanol

. 133 mg.(0.45 mmql) of benzyl 4-[(2- . ..

dlﬁéjlgr%?(% throgyf;lrﬁé ?ﬁpﬁgér%ldiﬁg-gl%%%gxly?a%té,z obtained in Example 77b,

v 1 Wwasdissohrad incZ prrofdathadelyandn20 hrgefl 408e palladivdkcarbdépride
(moistyre content; 51.730) was added thereto inder aitogen. .cqure +o

atmosphere, followed by stirring of the mixture at room temperature under
ExariyHeodert afrmospheréXomg holirs Afterale redctibn (RixfureRvas — (3, 4-

digl}@rggd’gﬁég [Lit)eL];p_e gglggnt was distilled off under reduced pressure to
obtain 70 mg (yield: 9&%) of the title compound as a colourless oil.

b1 g HENMR speariah 500 MHZ CD30DY Blpph3.65 (2H, t, J=4.9Hz), 3.49

v 1§ty 354.902), (334 (20 d 0976, 307 88:3-0Qd2He M), 4.64-2.56 (2H,
m), 1.80-1.70 (3H, m), 1.26-1.14 (2H, m). IR spectrum V max cm-1 (liquid

pifikem)i:B296, 292012856),- 35 mmol) of ethyl chloroformate, 52 UL
(0.47 mmol) of N-methylmorpholine and 60 mg (0.39 mmol) of
2—(piperidin-4-ylmethoxy)ethanol, obtained in Example 77c,
to obtain 206 mg (yield: 70%) of the title compound as a
white solid.

'H-NMR spectrum (400 MHz, CDCls;) & ppm: 12.06 (1H, brs),
8.15-7.90 (3H, m), 7.70-7.10 (7H, m), 4.50-1.50 (36H, m),
1.30-1.10 (2H, m).

IR spectrum V max cm ' (KBr): 3410, 2926, 2864, 1648, 1473,
1440, 1375, 1281, 1185, 1137, 1029, 905, 758, 681.

Mass spectrum (FAB) m/z: 900 ((M+H)', free form)
Elementary analysis (for Cg4HsqC1l3FgN304 H,0)

Calculated(%): C:55.32, H:5.49, C1:11.13, F:11.93, N:4.40
Found (%) : Cc:55.70, H:5.51, Cl:10.72, F:11.84, N:4.31

The reactions were carried out in similar procedure
to Example 58b, 66b or 69 to synthesize the following

compounds .

[Example 78] 1-{[((2S)-1"-{2-[(2R)-4-[3,5-
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1598, 1449, 1359, 1319, 1126, 1074, 846. 171 Mass spectrum (El) m/z:
159 (M") [Example 77d] 2-[(1-{[((2S)-1'-{2-[(2R)-4-[3,5-
bis(Trifluoromethyl)benzoyl]-2-(3,4-
dichlorophenyl)morpholin-2-y1]ethyl}-2,3-
dihydrospiro[indene-1,4'-piperidin]-2-

b1i¥ljeydacetypiperidinid-yhmethoxylethanglfydrochloride The reaction
was carried out in similgr(21 r_oce?ure to Exam}ple 699 using 239 mg (0.32

AL 6ty SPIBY (2R22X3 2+ HithforophémiY-4.[35
dihigftriflapromagthykileerzoy||morphalr2din] -2-
1lethyl)Spiro[(2S)-2-carboxymethoxylindane-1,4'- piperidine, 33 1 (0.35
She. of SRt U R ek e
coapd GOy ¢0.32+hif bl hofd 2« piperidind4-ylmethoxy)ethanol, obtained in
... Example 77c, to obtain 206 mg (yield: 70%) of the title compound as a
At S8 tEERIMR Efedtitim (406 MbzOCDET3) S ppm! 1%?06@1}#{, m)
7. brs);7 8185- 789, (3, my 7480-7 .107(7H ), 4:50-1.50 (36H, m), 1.30-1.10
(2H, m). IR spectrum V max cml (KBr): 3410, 2926, 2864, 1648, 1473,
TR14RECE37Y) 198131188, 118751029,°905! 7587 681. Mass spéctdm 1651,
122AB)y méz; 900 ((M+H)', free form) Elementary analysis (for
C44H50C13F6N306 H20) Calculated(oé C:55.32, H:5.49, C1:11.13,
Maps) 1598 2D HEoiib @):2c:5540, HE51) 14692, Formsa, N:4.31

£1dhekeactionsnuerecasried out in, simitar proecedunedo Example 58b, 66b
or 69 to synthesize the following com§ounds é[tExampIe 78]
I

Calgi3sr T [R) 43502 bis(riitiorométhRbenzoyl]-2-(3,4-

Found (%) : C:55.08, H:5.28, N:4.28.

[Example 79] 2-[((2S)-1"-{2-[(2R)-4-1[3,5-
bis(Trifluoromethyl)benzoyl]-2-(3,4-
dichlorophenyl)morpholin-2-yl]ethyl}-2,3-
dihydrospiro[indene-1,4'-piperidin]-2-yl)oxy]-N-ethyl-N-(2-
hydroxyethyl)acetamide hydrochloride (Exemplary compound
No. 2-424 hydrochloride)

'H-NMR spectrum (400 MHz, CDCl;) & ppm: 8.15-7.95 (3H, m),
7.67-7.15 (7H, m), 4.48-1.21 (32H, m).

IR spectrum V max cm ' (KBr): 3362, 2931, 2561, 1648, 1474,
1438, 1376, 1281, 1139.

Mass spectrum (FAB) m/z: 830 ((M+H)", free form)
Elementary analysis (for C4oHz3ClF¢N30s HC1)

Calculated (%): C:55.40, H:5.11, N:4.85.

Found (%) : C:56.01, H:5.67, N:4.39.

[Example 80] 2-[((2S)-1"-{2-[(2R)-2-(3,4-Dichlorophenyl) -

4-(3,4,5-trimethoxybenzoyl)morpholin-2-yl]lethyl}-2, 3-
dihydrospiro[indene-1,4’'-piperidin]-2-yl)oxy]-N-[2-(2-
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dichlorophenyl)morpholin-2-y1]ethyl}-2,3-
dihydrospiro[indene-1,4'-piperidin]-2- yl)oxylacetyl}piperidin-4-one
hydrochloride (Exemplary compound No. 2-579 hydrochloride) 1H-NMR
spectrum (400 MHz, CDC13) S ppm: 8.16-7.95 (3H, m), 7.70-7.15 (7H,
m), 4.46-1.67 (31H, m). IR spectrum V max cm-1 (KBr) : 3414, 2926,
hydp53yEeh 16pd + 282, 1138 tMass spectiimdFARB) m/znd40 (+H),
free form) Elementary analysis (for C41H41C12F6N305 HC1 H20)
(EFSRRIABY (6588151, ¥4.05R4.68 Y50 (0)F €55.08, H:5.28,

'nNidR8s dExample (9b3-[(28)-1cB-2R)#HpR 7.70-7.14 (78, m),
bis(Trifluoromethyl)benzoyl]-2-(3,4

6 - dithlorBphériylymdrphalin-22y1]dthyii 2,30 -

1rAbydraspirplindene-1.4;-pipgrdinl-2-¥axy]-N-edWI-No&s 7 1646, 1583,
hydroxyethyl)acetamide hydrochloride (Exemplary compound No. 2-424

L4pgdrothkride} 2BIONMR Sfectiuim 400 MHz, CDC13) S ppm: 8.15-7.95

Ma 3H I £ 007 - 1PAEN, M) 4-481L-2] (32H) m). R spegtrum)V max cm-1
(KBr): 3362, 2931, 2561, 1648, 1474, 1438, 1376, 1281, 1139. Mass

spectrum (FAB) m/z: 830 (M+H)", free form) Elementary analysis (for

(= CAREHSCARFEN305 HE]) -Galcylated f@); C455.405H:5.11, N:4.85. Found
(o{: C:56.01, H:5.67, N:4.39. [Example 80]

D15 ({ s Ry 2R Apiémgrophenyli+ 4~

d1i 81 3dkonnethopybepzeyl)morpholin-2ryrklethyl}; 2 3-
_dihydrospiro[indene-1,4'- ipe,ridin]—2-yl)oxy]-N-é2-(2- 173
dlﬂ‘y’%’o&ﬁ@ﬂﬁ%)]e‘fﬁkﬂ]@ﬁ? ethyTatetarhide Aydrachidnas YERnpiayt N - (4-
hy@empeuad No. 4-422 hydwchipfides A HoNMR: spestanp (409 Midzpound

CDC13) 8 Rpm: 7.70-7.1_4d(7H, m),
No. 2-4726 hydrochloride)

'H-NMR spectrum (400 MHz, CDCl;) & ppm: 8.15-7.95 (3H, m),
7.68-7.14 (7H, m), 4.40-1.42 (36H, m).

IR spectrum V max cm ' (KBr): 3395, 2932, 2558, 1647, 1473,
1438, 1376, 1281, 1139.

Mass spectrum (FAB) m/z: 858 ((M+H)', free form)

[Example 82] 2-[((2S)-1"-{2-[(2R)-2-(3,4-Dichlorophenyl) -
4-(3,4,5-trimethoxybenzoyl)morpholin-2-yllethyl}-2,3-
dihydrospiro[indene-1,4’'-piperidin]-2-yl)oxy]-N-(4-
hydroxybutyl)-N-methylacetamide hydrochloride (Exemplary
compound No. 1-418 hydrochloride)

TH-NMR spectrum (400 MHz, CDCls) o ppm: 7.75-7.14 (7H, m),
6.71 (2H, br), 4.53-1.48 (43H, m).

IR spectrum V max cmﬂ'(KBr): 3399, 2934, 2562, 1647, 1583,
1463, 1426, 1330, 1238, 1125.

Mass spectrum (FAB) m/z: 798 ((M+H)", free form)

[Example 83] 1-{[((2S)-1"-{2-[(2R)-4-[3,5-
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6.74 (2H, br), 4.45-2.15 (43H, m). IR spectrum V max cm-1 (KBr): 3410,
2935, 2567, 1646, 1583, 1464, 1427, 1330, 1239, 1125. Mass spectrum
(FAB) m/z: 814 ((M+H)", free form) [Example 81]
2-[((2S)-1'{2-[(2R)-4-[3,5- bis(Trifluoromethyl)benzoyl]-2-(3,4-
dichlorophenyl)morpholin-2-y1]ethyl}-2,3-

bi dihydiaspirefineenert 14 wiperisin]i2-yhaxy]N-ethyl-N-(4-

. hydroxybutyl)acetamide hydrochloride (Exemplary compound No. 2-426
dlﬁégr%]éﬁ%%‘gﬁﬁ%ﬂg‘ggé&rﬁﬁ %&dﬁ(ﬁﬁzl, C‘%Cié) 8 ppm: 8.15-7.95
diBHr}p7 68t 14447 E- In)44:40: 42 (36H] A -IR spectrum V max cm-1

KBr): 3395, 2932, 2558, 1647, 1473, 1438, 1376,.1281, 1139. Mass
SN S et e o S i el
coRe (@83 IM2-[(2R)-29(H4-Dichibropheayl)-

1. 4-(3,4,5-trimethoxybenzoyl)morpholin-2-y]]ethyl}-2,3-

RSSO Bnd SO -SRI 2 Yo Py, & - 16-7.92 (38, m),
7 . hydrpxybutyh):N-methylacetamide hiydsoah)orige. (Exemplary compound

No. 1-418 hydrochloride) 1H-NMR spectrum (400 MHz, CDC13) 8 ppm:
IR7 327 84T HY miy2%6. 71 (2H 16tY,)4.531248 (4314, 'm). 4R pectrRififv méx 3
1480-1 {KBB); 3399,,293¢4, 2562, 1647, 1583, 1463, 1426, 1330, 1238,

1125. Mass spectrum (FAB) m/z: 798 &A+H)+‘, free form) [Example 83]
Mag g[(E2S) (PR B3 B/ Er4 BiseTrifiibtéhethylisehz692)(3,4-
£ 1 digkloraphenydmerphelin-2oyl |ethyl}s2,857 .N;05 HC1)

dihydrospiro[indene-1,4'-piperidin]-2- \j/rl\)iox%qcetylg)iperidin-&ol

Caydrchidifde (Exenmplady: tdmpdand No. 2580 h§drochloride) 1H-NMR

F&paetrym)(400 MHz.CBL1S) 8 ppp:.8.16-792 (3K, m),

[Example 84] 2-[((2S)-1"-{2-[(2R)-4-[3,5-
bis(Trifluoromethyl)benzoyl]-2-(3,4-
dichlorophenyl)morpholin-2-yl]ethyl}-2,3-
dihydrospiro[indene-1,4’'-piperidin]-2-yl)oxy]-N-(3-
methoxypropyl)-N-methylacetamide hydrochloride (Exemplary
compound No. 2-466 hydrochloride)

'H-NMR spectrum (400 MHz, CDCl;) & ppm: 8.14-7.90 (3H, m),
7.71-7.12 (7H, m), 4.45-1.55 (35H, m).

IR spectrum V max cmﬂ'(KBr): 2927, 1650, 1474, 1439, 1376,
1281, 1138

Mass spectrum (FAB) m/z: 844 ((M+H)", free form)
Elementary analysis (for C41Hy5ClF¢N30Os HC1)

Calculated (%): C:55.88, H:5.26, N:4.77.

Found (%) : C:55.56, H:5.57, N:4.54.

[Example 85] N—-(1-{2-[((2S)-1"-{2-[(2R)-4-[3,5-

bis(Trifluoromethyl)benzoyl]-2-(3,4-

dichlorophenyl)morpholin-2-yl]lethyl}-2,3-
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7.71-7.13 (7H, m), 4.44-1.45 (31H, m). IR spectrum V max cm-1 (KBr) :

3397, 2927, 2563, 1648, 1473, 1440, 1375, 1282, 1139. Mass spectrum

(FAB) m/z: 842 (M+H)", free form) Elementary analysis (for

C41H43C12F6N305 HC1) Calculated (0): C:54.89, H:5.17, N:4.68. Found

(0): C:54.91, H:5.37, N:4.43. [Example 84] 2-[((2S)-1'-{2-[(2R)-4-[3,5-
d1ibig{tiforemetmdbenzoylk2-@Bideridin] -2-

dichlorophenyl)mar holjn-2-yljdeth }-2,3- . _
LGP BT PIper 2 SH RN, Pydrochlor ide

(ErethoampyopydrNemethyiacetamioEohydrachloride {Exemplary compound
No. 2-466 hydrochloride) 1H-NMR m (400 MHz, CDC13) 8

t :
H gy B HR), (A5 13 17RO 1. A BI5 (351 2] 18 Spbatiamty

7. maxcm-l (KBr) : 8977 61650,d474, 1439, 136, 4281y 1138Massin, m) .
spectrum (FAB) m/z: 844 ((M+H)", free form) Elementary analysis (for

IRCERRIASCIPPENTOS [9T1) Celiclated @ C:56%4®, H:5.08, NEA T, Fodrd

1260): Ci5%86, H:5.57, N:4.54. [Example 85] N-(I-{2-[((2S)-I'-{2-[(2R)-4-[3,5-
bis(Trifluoromethyl)benzoyl]-2-(3,4- .

Ma giehfgrephemyfnidhRolinloai|8thyl} #1835 free form)

r1difydrespirofindenes1.4"-piaridinl?; c1,r,N,0s HC1 3H,0)
ygoxy]acetyl}plperld|n-4- l)acetamide hydrochloride (Exemplary
CeompotihaNd. 2-588 hydrdthioritie) 1HNMR 3péetrum (400 MHz,

F&RE13)8 ppm: 8.12-7534. @H, m), 57.99;7.%4 {7H3m), 6.48-6.27 (1H, bs),
4.20-1.23 (34H, m). IR spectrum V max cm-1 (KBr) : 2928, 1649, 1473,
1439, 1375, 1281, 1139. Mass spectrum (FAB) m/z: 883 (M+H)’, free

[EfetfYle 861 2-[((25)-1'-{2-[(2R)-4-1[3,5-
bis(Trifluoromethyl)benzoyl]-2-(3,4-
dichlorophenyl)morpholin-2-yl]ethyl}-2,3-
dihydrospiro[indene-1,4’'-piperidin]-2-yl)oxy]-N-(2-
methoxyethyl)-N-methylacetamide hydrochloride (Exemplary
compound No. 2-465 hydrochloride)

'H-NMR spectrum (400 MHz, CDCl;) & ppm: 8.15-7.92 (3H, m),
7.72-7.11 (7H, m), 4.42-1.60 (33H, m).

IR spectrum V max cm ' (KBr): 2928, 1650, 1439, 1376, 1281,
1138.

Mass spectrum (FAB) m/z: 830 (M+H)", free form)
Elementary analysis (for C4oH43C1,FgN30s HCI1)

Calculated (%): C:55.40, H:5.11, N:4.85.

Found (%) : C:56.11, H:5.79, N:4.38.

[Example 87] (2S)-2-[2-(4-Acetylpiperazin-1-yl)-2-
oxoethoxy]-1"-{2-[(2R)—-4-[3,5-bis(trifluoromethyl)benzoyl]-
2-(3,4-dichlorophenyl)morpholin-2-yl]lethyl}-2,3-
dihydrospiro[indene-1,4’'-piperidin] hydrochloride
(Exemplary compound No. 2-613 hydrochloride)
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Elementary analysis (for C43H46C12F6N405 HC1 3H20) Calculated (0):
C:53.01, H:5.48, N:5.75. Found (0): C:52.94, H:5.53, N:5.53. [Example
86] 2-[((2S)-1'-{2-[(2R)-4-[3,5- bis(Trifluoromethyl)benzoyl]-2-(3,4
dichlorophenyl)morpholin-2-y1]ethyl}-2,3-
dihydrospiro[indene-1,4'-piperidin]-2-yl)oxy]-N-(2-

1HWﬁ%}é@@é'}'&hm@bﬂa@ﬁ@mi@%@!@ﬂ@'@%ﬁﬁ (Exemplary, compoung) |
No. 2-465 hydrochloride) 1H-NMR spectrum (400 MHz, CDC13) 8 ppm:
78507 52 (SHImYN 7. 72-74B1 71 ‘m), ¥ E2-1180 (33H,9n)L 1R%SpetttuniV -
IR"gi%e%E?uﬁKféf)MQZémlﬁF’PKéﬁ% 5375 12815 (1138, Mass spectrumy g 5
(FAB) m/z: 830 (M+H)", free form) Elementary analysis (for
11€40H43C12F6N305 HC1) Calculated (0): C:55.40, H:5.11, N:4.85.

Ma(gzgsu;%%é%)tﬁlﬁpH‘A'él)Slzl?’zNAB%% [%%QH‘P“? 817}ee form)

[2-(4-Acetylpiperazin-1-y1)-2-
E 1 gxeethoxy]- B{212R)s4-[3 8this(trifiudrbriethylb&RrZoyiH20)
c213,A-dichlorophenymorphipling?: ylletyls2,3- g5 .

dihydrospiro[indene-1,4'-piperidin] hydrochloride (Exemplary compound
FNg12-613 hydrochidritey 176 1HINMR 3peltirdm400 MHz, CDC13) 8

ppm: 8.17-7.91 (3H, m), 7.72-7.12 (7H, m), 4.48-1.94 (33H, m), 1.76-1.59

(1H, m). IR spectrum V max cm-1 (KBr): 2926, 1650, 1472, 1438, 1282,
[F%12381Ma88 Spectrith(@EAB) miz! 869 (M¥H)* Tiek form) Elementary

b1 analysisiforCAZR4A4GI 26M493 HCL-3H2Q)- Calculated (0): C:52.54,
“H:5.35, N:5.85. Found (0): C:53.00, H:5.35, N:5.50. [Example 88]
01 S AR DR S BT B R Daaby 0.8 4

dihydrospiro[indene-1,4’'-piperidin]-2-y1l)oxy]-N,N-bis (2-
methoxyethyl)acetamide hydrochloride (Exemplary compound
No. 2-57 hydrochloride)

'H-NMR spectrum (400 MHz, CDCl;) & ppm: 8.16-7.91 (3H, m),
7.66 (1H, br), 7.58-7.14 (6H, m), 4.42-1.60 (37H, m).

IR spectrum V max cmﬂ'(KBr): 2928, 1650, 1473, 1438, 1375,
1282, 1186, 1138.

Mass spectrum (FAB) m/z: 874 (M+H)', free form)
Elementary analysis (for C,yH47Cl,FgN30g HCI)

Calculated (%): C:55.36, H:5.31, N:4.061.

Found (%) : C:55.08, H:5.76, N:4.28.

[Example 89] 2-[((2S)-1"—-{2-[(2R)-4-1[3,5-
bis(Trifluoromethyl)benzoyl]-2-(3,4-
dichlorophenyl)morpholin-2-yl]lethyl}-2,3-
dihydrospiro[indene-1,4’'-piperidin]-2-yl)oxy]-N—(3-
hydroxypropoxy)-N-methylacetamide (Exemplary compound No.
2-550)

TH-NMR spectrum (400 MHz, CDClsy) o ppm: 8.06-7.13 (10H, m),
4.79-1.74 (32H, m).
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dichlorophenyl)morpholin-2-y1]ethyl}-2,3-
dihydrospiro[indene-1,4'-piperidin]-2-yl)oxy]-N,N-bis(2-
methoxyethyl)acetamide hydrochloride (Exemplary compound No. 2-57
hydrochloride) 1H-NMR spectrum (400 MHz, CDC13) 8 ppm: 8.16-7.91
(3H, m), 7.66 (1H, br), 7.58-7.14 (6H, m), 4.42-1.60 (37H, m). IR

TRSBECIFUP MM em-1-0KBr); 2928, 1690,514735 1438, 360, 1282, 118640,
1138. Mass spectrum (FAB) m/z: 874 (M+H)’, free form) Elementary

133Ralysisdfor G424447C12P6N306 HCI) Calculated (0): C:55.36, H:5.31,

112 D4 Gke FoLng (9)ixGi55:08, H:576, NA-2§: , [Example §9))
2-[((2S)-1'{2-[(2R)-4-[3,5- bis(Trifluoromethyl)benzoyl]-2-(3,4-
dichlorophenyl)morpholin-2-y1]ethyl}-2,3-

[Ediygiespirojindgne-1¢4'siperidinp 24y oxyl-N=(3s, 5-

. hydroxypropoxy)-N-methylacetamide (Exemplary compound No. 2-550)
LI IR Bpe QTR 1200 RAGZ CDE13) 8 ppm: 8.06-7.13 (10H, m),
did1YO-138H32H1 Mo PR IR Spectrym) ¢ araxigmz]l, (<Br) : 3438, 2926,

. 1646, 1473, 1440, 1375, 1281, 1184, 1139. Mass spectrum (FAB) m/z:
3 G e TR Texa i BBT S TS P D R
hy bis¢knfluospmeiydbeazofe 2H3H-ochloride (Exemplary compound

dichlorophenyl)morpholin-2-y1]ethyl}-2,3-
NOdihgario?sgpi%ﬁ%ﬁgﬁﬁg%ﬁiﬁéridin]-2-y|)oxy]-N-(3-

'u-hydroxypeopyhacetamidenhygdyochioride (Bxemplary comppung Now 2-44)0,
hydrochloride) 1H-NMR spectrum%400 MHz, CDC13) 8 ppm: 8.21-7.93
7. (7 ,7m},67.9 -7.1]@)(7Hfl rnl5),82[.]585 .562(%§H, Ww)) IR spectrum V max cm-1

Tr(KBR 3404, 3928516494 15388, 34743404, 2928, 1649, 1535, 1474,
1439, 1376, 1281, 1139.

Mass spectrum (FAB) m/z: 816 (M+H)', free form)

Elementary analysis (for C39H41C1,FgN30s HCI1)

Calculated (%): C:54.91, H:4.96, N:4.93.

Found (%) : C:56.56, H:6.03, N:4.30.

[Example 91] 2-[((2S)-1"-{2-[(2R)-4-[3,5-
bis(Trifluoromethyl)benzoyl]-2-(3,4-
dichlorophenyl)morpholin-2-yl]ethyl}-2,3-
dihydrospiro[indene-1,4'-piperidin]-2-yl)oxy]-N-(4-hydroxy-
4-methylpentyl)-N-methylacetamide hydrochloride (Exemplary
compound No. 2-416 hydrochloride)

'H-NMR spectrum (400 MHz, CDsOD) & ppm: 8.13 (1H, brs),
7,98 (2H, brs), 7.81 (lH, brs), 7.70-7.45 (2H, m), 7.28-
7.10 (4H, m), 4.45-0.85 (38H, m).

IR spectrum V max cmﬂ'(KBr): 3407, 2965, 2930, 1649, 1473,
1458, 1440, 1376, 1281, 1185, 1165, 1139, 681, 624.

Mass spectrum (FAB) m/z: 872 ((M+H)", free form)
Elementary analysis (for C43HzCl,F¢N30s HC1)
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1439, 1376, 1281, 1139. Mass spectrum (FAB) m/z: 816 (M+H)", free
form) Elementary analysis (for C39H41C12F6N305 HC1) Calculated (0):
C:54.91, H:4.96, N:4.93. Found (0): C:56.56, H:6.03, N:4.30. [Example
91] 2-[((2S)-1'-{2-[(2R)-4-[3,5- bis(Trifluoromethyl)benzoyl]-2-(3,4-
dichlorophenyl)morpholin-2-y1]ethyl}-2,3-

c dihydrespiro[indene; 4 eiperidin]-2-yhoxyhN44dwydroxy-
4-methylpentyl)-N-methylacetamide hydrochloride (Exemplary compound

FRIF2- 1(!/%2 r’lydrochlo(r:id%7 1RENMR gpé%rwﬁ '(ﬁoé%/er, CD30D) 8 ppm:
8.13 (1H, brs), 7,98 (2H, brs), 7.81 (1H, brs), 7.70-7.45 (2H, m), 7.28-

7.10 (4H, m), 4.45-0.85 (38H, m). IR spectrum.V max ¢cm-1 (KBr) : 3407,
(E558E S0 1.[61?9_, %ﬁéﬁ ﬂ%ﬁp 1440, %_7%?%231?1)1%55,41_165, 1139, 681,
Di6B4 oMaps spedtruh«FAB) ny/zt 872§ty plree dorim)mEtgrheritany-2 -

nalysis (f 43H49C12F6N305 HC1) 178.Calgulated (0);,C:56.80,
R 263 T (o7 b b TrA 16 a8 Teramis on
v1B392A[(é28)Y YPH{2R)243-4-y1) propan—-1-0l hydrochloride

(e Rishiqrophenyl):4-(3,4,5yrimethaxybepzaylimarpholin:2;
yllethyl}-2,3-dihydrospiro[indene-1,4'-piperidin]-2-

'HyNaRry]acetytpiperidit4-yiproparpkal hyilroghloride YExemplary 78, m),
mpound 1-587 hydrochloride) 1H-NMR spectrum (400 MHz,

6'%%(?1‘%83 él\%%r?f: 95-7. oggkb) 'm? 6%%%%.661?2& m), 4.50-0.85 (47H,

IRMYp R sReEirimn4 Maxci-1KKBY). : 3400 2934328568644, 1683, 14683,
1427, 1377, 1330,71269, 1236, 1125, 1028, 1005, 761. Mass spectrum

L4 R B) iz 8383 (N1 HY Tee b ‘Elbmentary datystdder 1005, 761

Ma €45KI54€120N308AE 1 H2Q) .Calgulatedi(a)) €:6G:60Hi##h,)C1:11.91,

Elg'm‘é'zgary analysis (for C4sHs7C1,N30g HC1 H,0)

Calculated (%): C:60.50, H:5.77, Cl1:11.91, N:4.70.

Found (%) : C:00.48, H:6.72, Cl1l:11.85, N:4.55.

[Example 93] N-[4-(Acetylamino)butyl]-2-[((2S)-1"-{2-
[(2R)-4-[3,5-bis(trifluoromethyl)benzoyl]-2-(3, 4-
dichlorophenyl)morpholin-2-yl]ethyl}-2,3-
dihydrospiro[indene-1,4'-piperidin]-2-yl)oxy]-N-
methylacetamide hydrochloride (Exemplary compound No. 2-567
hydrochloride)

'H-NMR spectrum (400 MHz, CDCl;) & ppm: 12.07 (1H, brs),
8.15-7.90 (3H, m), 7.75-7.10 (7H, m), 5.90-5.50 (1H, m),
4.45-1.40 (37H, m).

IR spectrum V max cmﬂ'(KBr): 3284, 2930, 2558, 1651, 1540,
1475, 1439, 1375, 1282, 1185, 1138, 1109, 1029, 905, 758,
707, 681.

Mass spectrum (FAB) m/z: 885 ((M+H)", free form)

Elementary analysis (for C43H;3C1l3FgN30¢ H,0)

Calculated (%): C:54.93, H:5.47, Cl1:11.31, F:12.12, N:5.96
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Found (0): C:60.48, H:6.72, C1:11.85, N:4.55. [Example 93]
N-[4-(Acetylamino)butyl]-2-[((2S)-1'-{2-
[(2R)-4-[3,5-bis(trifluoromethyl)benzoyl]-2-(3,4-
dichlorophenyl)morpholin-2-y1]ethyl}-2,3-
dihydrospiro[indene-1,4'-piperidin]-2-yl)oxy]-N- methylacetamide

rhydeochioride (Exemplary.compoury, Nle, 265671 hydmochioside) 1H-NMR . 81
spectrum (400 MHz, CDC13) S ppm: 12.07 (1H, brs), 8.15-7.90 (3H, m),
7.75-7.10 (7H, m), 5.90-5.50 (1H, m), 4.45-1.40 (37H, m). IR spectrum V

[ Eraxcde-19(KBr)2-38422930,/2588; 1651 ) 1844G,3 1475, 1439, 1375, 1282,

.1185,.1138, 1109, 1029, 905, 758, 707, 68]. Mass spectrum (FAB) m/z:
bl@égf 15 RS é%ﬁ)% E?@r%%ﬁtgk é)ﬁ gs%‘(for C43H48C13F6N306

di 20y Catdutated (0R G164 B3 H5ATY) €ANML3E2F:32.12, N:5.96 179
. Found (0); C:54.84, H:5.56,,C1:11.03, F;12.12, N:5.81 [Example 94]
L R s 2 e (T ceoramaLyBenaogta (Tt sy
(4dmmﬁrgpm@pﬂyﬂdmmeﬁmﬁgﬂgeﬁwqgQBhloride (Exemplary compound
nodinydiospirelindeng: 1 -piperidin]-2-yhoxy]-N-hydroxy-N-
(4-hydroxybutyl)acetamide hydrochloride (Exemplary compound No.
TR2e453chydrachloride) EhSpectmim V rAax ¢m-2 {KBy) 234134, 293182683,50,

78, 0, 1474, 14 376, 1, 1 10 05, 758, 681.

L4 édsslg?DG%S%fru]rln%(FA(B)?rgigzl 84%](]?!\2?84H#?r§é fjéiér%?mg?n%le Bé? a3

Ma 24 ((283-dt£2:f( 2Ry AB[B8, 5+/bis(Teiflaiorotiethybehze]- 2 <34y
dichlorophenyl)morpholin-2-y1]ethyl}-2,3-
dihydrospiro[indene-1,4'-piperidin]-2-yl)oxy]-N-methyl-N-

[ Eff(methylSulfoRyl Jamind )butylfelcetdnide) kydrochloride (Exemplary

bi SQPPOERd No, 2-568 hydrochloride) , (3, 4
dichlorophenyl)morpholin-2-yl]lethyl}-2,3-
dihydrospiro[indene-1,4’'-piperidin]-2-yl)oxy]-N-methyl-N-
{4-[ (methylsulfonyl)amino]butyl}acetamide hydrochloride
(Exemplary compound No. 2-569 hydrochloride)

'H-NMR spectrum (400 MHz, CDCls;) & ppm: 11.96 (1H, brs),
8.15-7.90 (3H, m), 7.75-7.10 (7H, m), 5.20-4.80 (1H, m),
4.40-1.45 (37H, m).

IR spectrum V max cm ' (KBr): 3429, 2930, 2561, 1649, 1474,
1439, 1376, 1321, 1282, 1185, 1142, 1108, 1029, 976, 905,
758, 681.

Mass spectrum (FAB) m/z: 921 ((M+H)', free form)
Elementary analysis (for C43H;3C1l3FgN30¢ H,0)

Calculated (%): C:51.67, H:5.27, C1:10.89, F:11.68,
N:5.74, S:3.28

Found (%) : C:51.44, H:5.40, C1:10.51, F:11.21,
N:5.61, S:3.18
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1H-NMR spectrum (400 MHz, CDCI3) S ppm: 11.96 (1H, brs), 8.15-7.90
(3H, m), 7.75-7.10 (7H, m), 5.20-4.80 (1H, m), 4.40-1.45 (37H, m). IR

spectrum V max cm-1 (KBr) : 3429, 2930, 2561, 1649, 1474, 1439, 1376,
1321, 1282, 1185, 1142, 1108, 1029, 976, 905, 758, 681. Mass spectrum
(FAB) m/z: 921 ((M+H)", free form) Elementary analysis (for

C43H48C13F6N306|H20) Calculated (0): C:51.67, H:5.27, C1:10.89s (raB)
F:11.68, N:BX"5:3/28 Found (0):|C:51.44, H:5.40, C1:1Q0.51, F:111.24/~
%@@i%:&fmé%@() Exgﬁﬂ%?gFﬂB Examplezplary Configueasia/Z ((Ne+q) +,
compounacﬁ AlY SaifForh &M H)+, No. free form) 96 2-467| free
Monohydrochloride White 858 solid 97 2-574 (S) Monohydrochloridetorm)
White 87D solid 98 2-411 Monohydrochloride White 830 sqjig; 99 2-438
Motfohydréchfofide White 858 solid ™P0022612 NbABAJErpshloride WHIRS
841 solid 101 2-588]Monohydrochioride White 841 solid 102 2-500
Mohbhydréchlttide White 830 solid Me032¢897 Ménabhgdrpchloride WHitd
869 )
98 2-411 Monohydrochloride VS\HCHEZ 830
99 2-438 Monohydrochloride Vsﬂ;;liz 858
100 2-612 Monohydrochloride vsﬂolitiz 841
101 2-588 Monohydrochloride Vsﬂ;;liz 841
102 2-500 Monohydrochloride Vsﬂolifz 830
103 2-597 Monohydrochloride VS\HCHEZ 869
104 | 2-494 Monohydrochloride zgiz 844
105 2-592 Monohydrochloride ZE?{EZ 870
106 2-404 Monohydrochloride Vsﬂ;;liz 788
107 2-594 Monohydrochloride ZE?{EZ 898
108 2-523 Monohydrochloride VS\HCHEZ 857
109 | 2-557 Dihydrochloride zgiz 871
110 | 2-530 Monohydrochloride zgiz 887
111 | 2-544 Monohydrochloride Zﬁii 856
112 2-508 Monohydrochloride ZE?{EZ 858
113 | 2-420 Monohydrochloride Ziii 858
114 | 2-577 (s) Monohydrochloride zgiz 884
115 | 2-481 Monohydrochloride Ziii 839
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solid 104 2-494 Monohydrochloride White 844 solid 105 2-592
Monohydrochloride White 870 solid 106 2-404 Monohydrochloride White
788 solid 107 2-594 Monohydrochloride White 898 solid 108 2-523
Monohydrochloride White 857 solid 109 2-557 Dihydrochloride White
871 solid 110 2-530 Monohydrochloride White 887 solid 111 2-544

Monohydrochloride White 856 soligl 112 2-508 Monohydrpghlaride White
858 8olid 11%%2-420 Monohydrochldfffe Wit 888°85E 114 2:577 (S /°

IVlonohydrochloride White so4 solig 115 2-451 Mononyclr:)ﬁmp{g]e white
839 dolid 1817716 2{447 MBhohydioEhilerde White 870 Ssolid 117 [2-578 4

(R) Monohydrochioride-White-884—solid[Reference Exampte} {Reference
Example 1] I-{2-[(2R)-2-(3,4-Dichlorophenyl)-4-
[RES; s eriflueramethy/l) benzoyllmorpholin-2-

[Reference Example 1] 1-{2-[(2R)-2-(3,4-Dichlorophenyl)-4-
[3,5-bis(trifluoromethyl)benzoyl]morpholin-2-
yllethyl}spiro[ (25)-2-hydroxy]indane-1,4"-piperidine]
[Reference Example la] 2-{(2R)-2-(3,4-Dichlorophenyl)-4-
[3,5-bis(trifluoromethyl)benzoyl]morpholin-2-yl}ethanol
methanesulfonate

5.60 g (20.3 mmol) of 2-[(2R)-2-(3,4-
dichlorophenyl)morpholin-2-yl]ethanol (specification of USP
6,159,967, EXAMPLE 51(d)) was dissolved in methylene
chloride (60 mL) and 2.83 mL (24.3 mmol) of triethylamine
was added thereto. 5.60 g (20.3 mmol) of 3,5-
bis(trifluoromethyl) benzoyl chloride and 248 mg (2.03
mmol) of 4-dimethylaminopyridine were added to the mixture
under ice-cooling and the mixture was stirred at room
temperature for 2 hours under a nitrogen atmosphere. Water
was added to the reaction mixture and the methylene
chloride layer was washed with water and a saturated NaCl
solution and dried over anhydrous magnesium sulfate. After
filtration, the solvent was distilled off under reduced
pressure and the residue was purified by silica gel column
chromatography (eluting solvent: hexane/ethyl acetate=1/1)
to obtain 5.68 g (yield: 54%) of 2-{(2R)-2-(3,4-
dichlorophenyl)-4-[3,5-
bis(trifluoromethyl)benzoyl]morpholin-2-yl}ethanol.

5.68 g (11 mmol) of the obtained alcohol form was
dissolved in methylene chloride (60 mL) and 2.3 mL (16.5
mmol) of triethylamine was added thereto under a nitrogen

atmosphere. 1.02 ml (13.2 mmol) of methanesulfonyl
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yllethyl}Spiro[(2S)-2-hydroxylindane-1,4'-piperidine] [Reference Example
la] 2-{(2R)-2-(3,4-Dichlorophenyl)-4-
[3,5-bis(trifluoromethyl)benzoyllmorpholin-2-yl}ethanol methanesulfonate
5.60 g (20.3 mmol) of 2-[(2R)-2-(3,4-
dichlorophenyl)morpholin-2-yljethanol (specification of USP 6,159,967,
ch EXAMRLE S (danvas dissalved in metidens chtoride-(660vl) and 2088 the
.mL (24.3 mmog of triethylamine was added thereto, 5.60 % (20.3 mmol) of
13 e titiordmathyt) enzb9 EhiGHEE 8ha 248g 12.03° kY bf °
undedimethdaminppyridinecsenecadded tathermixdiyrea dader ice-caeding and

the mlxture.v;{/\%sJ stlrrg(lgll gt {jllom te{tnﬁ% rature f%rlz hggres nder a nitrogen

3 rﬁc%sop ere Waiér Was addedto reaction mixtare and: Pﬁeermve%sylene

wachledde 1ayerweasewashed withavatenarnd aNsaturased NaGhnsalutiorane: d

dried over.anhydrous magnesium sulfate. After, filtration,, the solvent was
o T T B e e M S oy oo
sogekecglumas chrostatddraphy {Elutingsolverdiiexanelasthglacetated 1) e

re 10 ORIRIN,3.68.9, (Vgld, 33%) of 21{{2R)-2:(3.4- gichigrophenyll-d3o, oy
bis(triluorométhyl)benzoyl]morpholin-2-yl}ethanol. 5.68 g (11 mmol) of
(ethetobrairreelaieoliol forn wes/ disspiveddn mdthylens chiorided@aimLp - 09

g %2‘}@1%@'—9(3]@)5 Jrmo))of triethylaming wassadded thereto under a
ni

rogen atmosphere. 1.02 ml (13.2 mmol) of methanesulfonyl 182
' H-ghiltkideowas added {6 themixtureDarider @epconling ahtt-the 7mixtare was ,

irred at room temperajure for, 30 minytes under,a nitre atmaosphere.
7 ?/&atir’ \;%%s ed't ’thé 'rggctéllan%"ﬂx 5%@ an the4rh(2 h)c;%er% cf?l%)(;%rlfdemg ’
2. yerf wids washéd Withavater aad a sdturated NaCl solution and dried

1a Q¥ETANNYdIous magnesiym sulfate, Aftey filtration, the

[Reference Example 1b] 1-{2-[(2R)-2-(3,4-Dichlorophenyl) -
4-[3,5-bis(trifluoromethyl)benzoyl]morpholin-2-
yllethyl}spiro[ (25)-2-hydroxy]indane-1,4'-piperidine]

126 mg (212 mmol) of 2-{(2R)-2-(3,4-dichlorophenyl) -
4-[3,5-bis(trifluoromethyl)benzoyl]morpholin-2-yl}ethanol
methanesulfonate, obtained in Reference Example la, was
dissolved in 1300 mL of dimethylacetamide and 26.7 g (318
mmol) of sodium hydrogencarbonate, 52.8 g (318 mmol) of
potassium iodide and 43.1 g (212 mmol) of spiro[(2S)-2-
hydroxy]indane-1,4’-piperidine] were added thereto,
followed by stirring of the mixture at 80°C for 8 hours.
Water was added to the reaction mixture and the mixture was
extracted twice with ethyl acetate. The ethyl acetate
layer was combined and the mixture was washed with water
and a saturated NaCl solution and dried over anhydrous
sodium sulfate. After filtration, the solvent was
distilled off under reduced pressure and the residue was

purified by silica gel chromatography (eluting solvent:
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solvent was distilled off under reduced pressure and the residue was
purified by silica gel column chromatography (eluting solvent:
hexane/ethyl acetate=3/2) to obtain 6.09 g (yield: 930) of the title
compound. 1H-NMR spectrum (400 MHz, CDCI3) S ppm: 8.05-7.71 (3H,
m), 7.70-7.29 (3H, m), 4.56-4.19 (2H, m), 4.08-3.23 (6H, m), 2.95 (3H,
et By 2.52-2t6 @Hhdnh Mass-spertrum (RABY1aizn 594 {(M+HY leld: 87%)
[Reference Example Ib] I-{2-[(2R)-2-(3,4-Dichlorophenyl)- _
O 4145 bibTGTOME et of RTINS Phous Solid.
'pMiethylspice[f29)-2-hydrexylindanesh4 - gipgpeinet 126 myg 6212 mimolhef
2-{(2R)-2-(3,4-dichlorophenyl)-
8. fo{B,75'-8ics>‘(tf(iﬁl§]0ro?ﬁethﬂ)t?éﬁ‘z%yﬁﬁlor‘ﬁﬁblin@-yl}z’-_\tl@éﬁcﬂ 04 (48, m),
4 . methanesulfopaten pptained imsReterenes Exampie. fae was3 dissalvedrin
1300 mL of dimethylacetamide and 26.7 g (318 mmol) of sodium
2. ﬁQJr%gEﬁcér%%na , 52.8 g (318 mmol) of potassium iodide and 43.1 g

1R (22-0mah, 0t Spial(2)-2- hygroxylindane-1, 4>piperiding] were, added 7
thereto, followed by stirring of the mixture at 80C for 8 hours. Water was
128dded tathe reaction mixture and the mixture was extracted twice with

Ma Sthyk geetate;J herathyl acetate; tayey wassgombined and the mixture was

washed with water and a saturated NaCl solution and dried over

ElghrydotE sothdmsuifald Rerfifratidn e QovemWwas distilled off
canden rrdugedpressure andthe sesidueias pusified by silicacgel n: 3.94
chromatography (eluting solvent: 183 e%acetate/methanolzlooll to

Fobidin 129 g (yield-879%) ' of'the fitl8 tontpound-asa white'amdiphots = - 8°

opsaelid, 1H-NMR spgctryg; (300 MH3,,CD30). S1ppry; 8:35:8.20415, m),
8.06-7.99 (2H, m), 7.81-7.28 (3H, m), 7.24-7.04 (4H, m), 4.54-4.40 (1H,

m), 4.29-3.04 (8H, m), 2.72-2.37 (3H, m), 2.30-1.58 (9H, m).
[Preparation Examples]

[Preparation Example 1] Powder
A powder can be obtained by mixing 5 g of the
compound of Example 1, 895 g of lactose and 100 g of corn

starch in a blender.

[Preparation Example 2] Granules

5 g of the compound of Example 3, 865 g of lactose
and 100 g of lowly substituted hydroxypropyl cellulose are
mixed followed by the addition of 300 g of 10% agqueous
hydroxypropyl cellulose solution and kneading. The thus
kneaded product is then extruded and granulated using a

granulating machine followed by drying to obtain granules.

[Preparation Example 3] Tablets
5 g of the compound of Example 5, 90 g of lactose, 34
g of corn starch, 20 g of crystalline cellulose and 1 g of

magnesium stearate are mixed in a blender, followed by
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IR spectrum V max cm-1 (KBr) : 3448, 2923, 1645, 1473, 1375, 1280,
1139. Mass spectrum (FAB) m/z: 701 ((M+H)") Elementary analysis (for
C34H32C12F6N203 1/2H20) Calculated: C: 57.47, H: 4.68, CI: 9.98, F:
16.04, N: 3.94 Found: C: 57.76, H: 4.63, Cl: 9.54, F: 15.78, N: 3.86
Optical rotation: [a]D2 _ +37.20 (c=1.00, methanol) [Preparation
f oExamples] {RreparatiocnsExamplesllRewder Apovslet capibe-abtainediayt s .
mixing 5 g of the compound of Example 1, 895 g of lactose and 100 g of
corn starch in a blender. [Preparation Example 2] Granules 5 g of the
[Peempodnd ofi Exampia 3, 865 grahlactoseoand 160 igiofllowly substituted

hydroxypropyl cellulose are mixed followed by the addition of 300 g, of
TR R e wod N M it e N AR e L

thkneadgbprodluctisithemektruded @nd4ranulated vgingan geariubatingn

achine followed by drying to obtain granules.. [Preparatio ample 3
ch 86%‘%%5 nglzﬁ;Eé’ cgvrvn/p%)ﬂn%go xear}ne%le%i, Q%lg(gghggtoas%?ﬁ)ég@o éor(r]1W/W)
of staweh, 20eg ofrefystalline cellulose and 1 g of magnesium stearate are
mixed in a blender, followed by 184 forming into tablets with a tablet press
to obtain tablets. [Preparation Example 4] Inhalation Liquid 1 A liquid is

[Pprapared somastsaaptain 10% (whe)Left ilvercdrmpoidd &f Example 6,
0.04% (w{\glqudb%aﬁ%%eahlggd%, 0.400 (whw).qf-phenethyl alsohok

and 89.56% (w/w) of purified water. [Preparation Example 5] Inhalation

EheigedR hglie Is Brepared sé hs t8 cohtairt 1094 (W/iv) s nthe lderagetind
ch@ggﬁ@@Pkﬁ%%1q94%5WH¥0§%P9@%ﬂ§QQH@]glycol, 30% (w/w) of

propylene glycol and 39.96% (w/w) of purified water.

[Preparation Example 6] Inhalation Powder
A powder was prepared so as to contain 40% (w/w) of

the compound of Example 32 and 60% (w/w) of lactose.

[Preparation Example 7] Aerosol

An aerosol is prepared so as to contain 10% (w/w) of
the compound of Example 33, 0.5% (w/w) of lecithin, 34.5%
(w/w) of chlorofluorocarbon 11 and 55% (w/w) of

chlorofluorocarbon 12.

[Test Examples]
[Test Example 1] NK; Receptor Binding Test (In Vitro)
<Preparation of Crude Pulmonary Membrane Specimen>

A pulmonary membrane specimen was prepared from the
lungs of a Hartley male guinea pig. Namely, the animal was
exsanguinated from the abdominal aorta under chloroform
anesthesia followed by promptly excising the pulmonary and

respiratory tract tissue.

The excised lungs were perfused with buffer o (50 mM
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chloride, 10% (w/w) of polyethylene glycol, 30% (w/w) of propylene glycol

and 39.96% (w/w) of purified water. [Preparation Example 6] Inhalation

Powder A powder was prepared so as to contain 40% (w/w) of the

compound of Example 32 and 60% (w/w) of lactose. [Preparation

Example 7] Aerosol An aerosol is prepared so as to contain 10% (w/w) of
Trthe-compourd et Exampte. 33, &.b% () of lecitbin, 34t2%t W) 9fctions

chlorofluorocarbon 11 and 55% (w/w) of chlorofluorocarbon 12. [Test

£o EXatipfles] [TESUESRRE 21 NI RBGeptor BINGIRG TeSE(RVit6Y P
(oS EFeRargtion, of Crude Pulmonary Membrane spegimen>.A pulmopary

membrane specimen was prepared from the lungs of a Hartley male
pogaineayig. Namehdeie animal was exsanguinated from the abdominal

aortaunder chipraform gaesthesiajollowed. By premptly gxgisingtbe,,,

pulmonary and respiratory tract tissue. The excised lungs were perfused
f iwithibufter a(56umk 488 ylriseHE4 djuffes Opldr)4)fand. thendsliced into
thin sections, followed by homogenizing using a Polytron in buffer (buffer

ceyohtaifing 120 P sddilinmchloride alid B mRF potaSium chloride).

Tissuernassaswernemevedsfromdbe hemogenate by cfiltesingithraugh a
Nylon mesh (50 m) followed by centrifugation (30,000 x g, 30 minutes,
CogEFaT e Feseming pENEtifas therTelsuispended th THE- EBSRdBtHef YO mM

pothuster @.contaigingslq mM ERQTA and 300 mM, petassiumchipride)

followed by allowing to stand undisturbed at 4C for 60 minutes and then
unwashimgaadces with’ Cefwifudelioni(301009 »xgdl5 henutes sSACHJIT Hevdruele
w1 PHIMONAry membrane speeimggyvas sioredat:, | tes, acc).

The crude pulmonary membrane specimen was stored at -

80°C until the time of use.

<Receptor Binding Test>
250 UL of crude pulmonary membrane specimen liquid

was added to 250 UL of a mixture of test substance and

[3H]—Substance P (final concentration: 1 nM) (containing 50
mM Tris—-HCl, pH 7.4, 6 mM manganese chloride, 800 png/mL of
BSA, 8 Ug/mL of chymostatin, 8 Wg/mL of leupeptin, 80 WUg/mL

of bacitracin and 20 pg/mL of phosphoramidone) followed by
incubating at room temperature for 30 minutes.

Following the reaction, the membrane component was
recovered on a GF/B glass fiber filter (Whatman) using an
automatic filtration system (Brandel).

Furthermore, the glass filter was used after
pretreating for about 4 hours with 0.1% polyethylene imine
solution to suppress non-specific binding to a low level.

The filter used to recover the membrane component was
transferred to a mini plastic vial containing 4 mL of

Picoflow followed by measurement of radioactivity with a
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80C until the time of use. <Receptor Binding Test> 250 L of crude
pulmonary membrane specimen liquid was added to 250 L of a mixture of
test substance and [3H]-Substance P (final concentration: 1 nM)
(containing 50 mM Tris-HC1, pH 7.4, 6 mM manganese chloride, 800
g/mL of BSA, 8 g/mL of chymostatin, 8 g/mL of leupeptin, 80 g/mL of

1ibacitrasiniand 20 gtmbof pbospheranideng)dallowed By oimgubating at
room temperature for 30 minutes. Following the reaction, the membrane
component was recovered on a GF/B glass fiber filter (Whatman) using

[ Tap tautematicdiltrgtiomsystem Branded i katthermeret therglass fiten was
used after. pretreating for ut 4 hours with 0.1% polyethylene imine

B e 1 Spbbos R e GG B Ton RS T fiter used t

recover therdremisrane comprent was ransferredzto edmini plasticevidlleum

containing 4. mL o% Picoflow followed by measurement of radaigacvgivity with

Ofaal8 alfqtuﬁ eintil aetio%uclorherf?tlerp(JB%'c:kmz‘aarlq,1 C3§ % T‘Pelsn% xarﬁﬁle 2]
ex BiK2oReceptor Bindimg Test @ ¥itro)n aPreparatomofi€ruderlegrnform

anM&mArane Specimeny A.crude spgmprane, specimenwas prepgred from

the ileum of a Hartley male guinea pig. Namely, the animal was
exsafguingtedfrsd thd abdomatal aonavfdiep Ehlorofermcanésthesia

sefollowed-hy promptly;excising the,ijleymy, The gxgised ileum was remoyed
of lumen contents, secretions and epithelium by rubbing with a slide
angdlasst and=ifter slicingrnnto thinisectiens ivbafféenalbd vt Tris-HTC InM
buff 7.4), the thi ctions were homogenized using Polytron in
1SS BUah coRthini 120 S Soatirs ShoReL A A
hopotassilme ehlogide)y Tissuermasses were reimofed Banrthe hormegenataing
by

120°mM sodium chloride and 5 mM potassium chloride).

Tissue masses were removed from the homogenate by
filtering through a Nylon mesh (50 pum) followed by
centrifugal separation (30,000 x g, 30 minutes, 4°C).

The resulting pellet was then re-suspended in ice-

cooled buffer Y (buffer o containing 10 mM EDTA and 300 mM

potassium chloride) followed by allowing to stand
undisturbed at 4°C for 60 minutes and then washing twice
with centrifugation (30,000 x g, 15 minutes, 4°C).

The crude membrane specimen was stored at -80°C until

the time of use.

<Receptor Binding Test>
250 UL of the crude ileum membrane specimen liquid

was added to 250 UL of a mixture of test substance and
[3H]—SR—48968 (Amersham, final concentration: 1 nM)

(containing 50 mM Tris-HCl, pH 7.4, 6 mM manganese
chloride, 800 Mg/mL of BSA, 8 Ug/mL of chymostatin, 8 Ng/mL

of leupeptin, 80 Wg/mL of bacitracin and 20 ng/mL of
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filtering through a Nylon mesh (50 m) followed by centrifugal separation

(30,000 x g, 30 minutes, 4C). The resulting pellet was then re-suspended

in ice- cooled buffer y (buffer a containing 10 mM EDTA and 300 mM

potassium chloride) followed by allowing to stand undisturbed at 4C for

60 minutes and then washing twice with centrifugation (30,000 x g, 15
phﬂﬂ@ﬂi@ﬁaﬂﬁhoﬂ’@ crode membrane speaimen was storetatr80&mpatilat ure
f he time of use. <Receptor Binding Test> 250 L of the crude ileum

OFne brAhBEpatimen liquid was added to 250 L of a mixture of test
subsmnme@xmdnb?l—t]k&szl&@&(Amershamnama)lmmentmp@ménnl\/k)as

contaln g50m 4 6m a se chlorlde 800
reNERIBA ol B GRS g P A B0 Rt g an
aubama“aa:m &nid 20 gtmbrof 483 tphosphoramidone) followed by mcubatlng
at ro t(%mgerature f%r 30 nﬂgustgs.fl?gllcogvrin%the reacéfon
G

rmore, ?§ P F
mem rane component WaS ecoverea on a glass iber filter

pr @Whatmanpusing anbautonfaticfiltration: systemi(Brandel} tFurthemnoieiine
so%‘-’&'gﬁs filterwas used ajtsy,_nratreating fof abour 4 houirs with, 0. ELL el

polyethylene imine solution to suppress non-specific binding to a low
level.THite filiertised s secoverithe myambiaie comparert wagnponent was

trHﬁQ%fQP}?Q&O@om&“ﬂ@%'cﬁﬂ% Lontaiging 4 mb6f, Picoflgwfollowed by
measurement of radioactivity with a liquid scintillation counter (Beckman,

P1pgehsoy. C[ﬂ;éw@ﬁarﬁmeﬂaqﬁhﬁbﬂmct% a7 fhcpeadedvageulath a

118@5‘89@Q'i¥¥t(ﬂ'1¥'é(9 1 oral adnunistrati @@dQQ'QHOWL%@@@oQﬂ increased
vascular permeability can be investigated by using the amount of

escaped dye as

[Test Example 3] Inhibitory Action on Increased Vascular
Permeability (in vivo, oral administration)

Inhibitory action on increased vascular permeability
can be investigated by using the amount of escaped dye as
an indicator of the inhibitory action on increased wvascular
permeability induced by the NK; receptor agent, Substance P
(SP), using normal guinea pigs (body weights: about 400 g,
Hartley male guinea pigs). Dye (Evans blue: 40 mg/kg i.v.)
was administered into a femoral vein of the guinea pigs
under pentobarbital anesthesia (30 mg/kg, i.p.) followed
immediately by intravenous injection of SP (1 Mng/kg) to
induce an increase in vascular permeability. 15 minutes
later, the guinea pigs are sacrificed under chloroform
anesthesia and the amount of dye that escapes at the site
of the primary bronchus is measured according to the method
of Harada (J. Pharm. Pharmacol. 23, 218 (1971)). The test
substance is suspended in a 0.5% tragacanth suspension and
administered orally 1 hour prior to challenge by SP.

Inhibitory action can be assessed by using the amount

of escaped dye in guinea pigs administered the test
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an indicator of the inhibitory action on increased vascular permeability
induced by the NKi receptor agent, Substance P (SP), using normal
guinea pigs (body weights: about 400 g, Hartley male guinea pigs). Dye
(Evans blue: 40 mg/kg i.v.) was administered into a femoral vein of the
guinea pigs under pentobarbital anesthesia (30 mg/kg, i.p.) followed
subrsmediately bydntravenausdsjection of SP (1 g/kg) to induce an increase
in vascular permeability. 15 minutes later, the guinea pigs are sacrificed
under chloroform anesthesia and the amount of dye that escapes at the
[Tsite ofsthepplimaty broneHusi isangasured@ccording tavthe methock of i on
iya\r%q%(\].grha m. Phaﬁ“ﬂg%%'- %%,O% 8 (1971)). The test substance is
suspendedna O.%%%ragacan suspension and administered orally 1
hour priorifoichatienge by SP.dnhibitonagctiormcarebé assessed eusing
infle.amount of gecaned.dve I quinea plgs adminisiered the test 18
dubstance as anindicator. [Test @/(amp e ﬁ]nlarll itﬁtory Action on Airway
inCongractior f{intVivo,ioral adrninistrations dnhibitdryaactieatorsainsaynce on
a1 £0AtACtign can be vestigated,by ysing aityay intemal pressyre as an
Indicator of the inhibitory effects of a test substance on airway contraction
neindeiced by the NIK2 lecaptomagent helrakinin 28 (NKAR ushfnomsalghts
abgHineanigs, (body, weights; -ahout 500, Hartley male gUINCaRIgsLing s tn o
accordance with a variation of the method of Konzett-Roessler (Naunyn-
vasthiniededgergs AFcH EGR Patol XPRaMIEKOICETS TAr (1980)) YNiamely,

Scﬁﬁ%%@é%%’%(g@ @g%@‘%h?@k&ﬁr‘%‘&%@? QHigﬁﬂﬂgﬁUnque”ﬁQbarbiw
anesthesia (30 mg/kg, i.p.) and treating with gallamine (20 mg/kg, i.v.),
(1p6Sitive pressure ventilation (Ugo-Basile Biological Research

Namely, after implanting a tracheal cannula in the
guinea pigs under pentobarbital anesthesia (30 mg/kg, i.p.)
and treating with gallamine (20 mg/kg, i.v.), positive
pressure ventilation (Ugo-Basile Biological Research
Apparatus, Cat. No. 7025) is rapidly carried out at 8 mL/kg
and 60 times/minute. The airway internal pressure during
artificial respiration is recorded with a recorder (Nihon
Koden, WT-645G or WT-685G) by amplifying and sensitizing
(Nihon Koden, AP-601G) via a pressure transducer (Nihon
Koden, TP-200T or TP-400T) implanted to the lateral branch
of the tracheal cannula. Five minutes after pretreating
with atropine (1 mg/kg, i.v.) and propranolol (1 mg/kg,
i.v.), NKA is administered intravenously at 4 ug/kg to
induce airway contraction followed by measurement of airway
internal pressure for the next 10 minutes. The test
substance is prepared in the same manner as Test Example 3
and administered orally 1 hour prior to challenge by NKA.

Inhibitory action can be assessed by comparing the
airway internal pressure surface area values between a test

substance dose group and a non-dose group.
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Apparatus, Cat. No. 7025) is rapidly carried out at 8 mL/kg and 60
times/minute. The airway internal pressure during artificial respiration is
recorded with a recorder (Nihon Koden, WT-645G or WT-685G) by
amplifying and sensitizing (Nihon Koden, AP-601G) via a pressure
transducer (Nihon Koden, TP-200T or TP-400T) implanted to the lateral
branch of the tracheal cannula. Five minutes after pretreating with
atropine % mg/kg, i.v.) and propranolol %{H%%/k , 1.v.), NKAis
T S B SRE Mirabertisy BER NG (6" HUEEA A cortfactibh Talowed
<PbymreasurementoBainvay dntetralpressuredosthediext 19 minutes. The
test _iubstance ;ns] F)L/)ﬂrﬁgared in the same manner as Test Egrgﬁle eargzlmirl

admlnlstce]?élg or our prslgretglc%%ﬂeﬁqﬁles b§lf\ﬁgﬁ.r|%ﬁibltory ac%on can
ofbe assésséthly temparing¢he ivay internal pressure surface area

values between a test. substance dose group and a hon-dose group. 189
TestErge o Nt Aocatr Biing o i e Sre g eed
frBrainiGrudedembeaneSpecimendeA calideomenthrane spetinteriwasand
o Prepared rom the brain, °€ﬁem§'fgg'@”'$¥n%é*¥‘leiﬁjE'%i'\'aﬁ“‘i'}%’ft%]g Hagtey s
male guinea pig was exsanguina rom the abdominal aorta under
mMchlotefern anesthesis, and aften perfusing frommthearightirventricle with

buffer a (50. mM Tris-HC1 buffer, pH 7.4&, the brain was promptly excised.
o e Bk tioe el b For Rt & B0 MO MAREL) L Ton

(k buerQi(bufferia cpntaining  20unirsadiumcehlosde ang S 0MmM sodium
hgotassium chloride) followed by removing tissue masses by filtering with
C

202&'8nd A Nylof mESH &0° My ard ¢ttt iping (30,606 % &> BoifRtes!d

t 14€)el ey Jesulting peliet(@embranetcompenanthwas iher ressuspendeds o
in ice-cooled buffer y (buffer a containing 10 mM EDTA and 300 mM
HmyofHeSiurR ehiotidep folewed by Alfowing to starfginutes, 4°C). The

resulting pellet (membrane component) was then re-suspended

in ice-cooled buffer Yy (buffer o containing 10 mM EDTA and

300 mM potassium chloride) followed by allowing to stand
undisturbed at 4°C for 60 minutes and then washing twice

with centrifugation (30,000 x g, 15 minutes, 4°C). This

was then used as a crude membrane specimen by suspending in

buffer o, and stored at —-80°C in the receptor binding test
until the time of use.
<Receptor Binding Test>

The test tube used in the reaction was pretreated
with buffer o containing 5 mg/mL of bovine serum albumin
(BSA). A test substance and 150 UL of buffer o containing

400 pg/mL of BSA were added to 100 UL of buffer

containing [3H]—senctide, 6 mM manganese chloride, 800
lLg/mL of BSA, 8 Ug/mL of chymostatin, 8 Wg/mL of leupeptin,
80 Mg/mL of bacitracin and 20 pug/mL of phosphoramidone

followed by the addition of 250 UL of the brain crude
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undisturbed at 4C for 60 minutes and then washing twice with
centrifugation (30,000 x g, 15 minutes, 4C). This was then used as a
crude membrane specimen by suspending in buffer a, and stored at -80C
in the receptor binding test until the time of use. <Receptor Binding Test>
The test tube used in the reaction was pretreated with buffer a containing

mehpR@/MRL ebbovine seruwa albitam (BSA): A tesh substanee and 150 loof 1
zuff r a containing 400 %/mL of BSA were %dded to 100 L of buffer
mg inifg F319Edenctide 6 A MAndaHese chioridd oot §fimt b BSA, 8
cogheh of ehyrmostatin,[ 8iy/mdcofdetpeptin; 80g/mk of bacitraginsanrd 28 2. 5
/mL of phosphoramidone followed by the addition of 250 L of the brain
rude 190 membrane specimen (adjusted to protein concentration of 1
mg/mi]) te starhthelreacthon &t thisdime, dinpdinat woacéntratich ofinutes,

thLSIjAé%%nctide in the reactign‘[’)hase is2.5 nM&. éﬁegin&ypgti%at roo

ran 088%$nen ﬁs recgovere Lo o
temperature tor Inutes, the membrane component was covered on

fiatGE/B(glass fiben fhﬂgﬁ@Nh_aM)ﬁm’etréa?e@}Jfos _zlcmur@m morgwith. 1%
po Db rRAlNeilylgne Jming uRing an automatic f %tr%tioi‘t%ya%%@n(%@‘%ﬁ%l%

and then washed three times with 5 mL of ice- cooled buffer S (5 m
(BTasdG1 buffedcamaiming 400 ¢/mhreeBSARa® 0019 Sodibmedodetst
coflae Rl 7.9). The-CEIP glass fibey fteradnered with the membrang, /.

component was transferre fo'& mini plaéjtlc vial conr}alnlng PmLo
of Picoloanfollowed bysmdasureresit of iadioddtivity , withi alighid.

scintijation counten (Alokg, | SC3p00). The.test was carried oyLby.adding,,
an excess amount of sencti e]fflna concentration: OVT\}I) ollowed by
comeasarementsofradioattvityetd deteaminerthe padieadtivityial containing
4 mL of Picoflow followed by measurement of radioactivity

with a liquid scintillation counter (Aloka, LSC3500).

The test was carried out by adding an excess amount

of senctide (final concentration: 10 UM) followed by
measurement of radiocactivity to determine the radioactivity
attributable to non-specific binding of [’H]-senctide
(binding to sites other than receptors (such as the
filter)).

The senctide-receptor binding inhibition rate by the
test substance was determined according to the following
equation.

Inhibition rate (%) = [1-(C-A)/(B-A)] x 100

A: Radioactivity attributable to non-specific binding

B: Radiocactivity in test carried out without adding

test substance

C: Radiocactivity in test in which test substance was

added

[Test Example 6] Inhibitory Action on Increased Vascular
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attributable to non-specific binding of [3H]-senctide (binding to sites other
than receptors (such as the filter)). The senctide-receptor binding
inhibition rate by the test substance was determined according to the
following equation. Inhibition rate (%) _ [1-(C-A)/(B-A)] x 100 A:
Radioactivity attributable to non-specific binding B: Radioactivity in test
Pe eawkigdiout tvithouh adding, test stbstanee £ Radieactivity i test i) which
test substance was added [Test Example t::; Inhibitary Action on
IncreAséd VasEUNAr 11 Beridabiity T Vivs' tﬂhs%rﬁcﬁgéﬂeous glucose
soadmiristration) A test Substarge wasudissolved B S%nEqUeotsgldcose
solution, and a.0.5 mL/kg solution was administered transtracheally
xR oy Wi is, SEOVEAGD o Pkt Tsle gimea ) d98g %"
Haah Irtratrecheadasiag instramens (A 18, Pennx@éemtan)amidedosing

. ntobarhital .anesthesia (0.2 to 0.25 mL/body, i.p,). Immediately after
LI bty L s et S st el
aneedepteriagotiist? Stbstangé P/ gadl /ky, 4.v)-weleadmiristeted wigrar

dr{?é‘"%@kﬁiﬂﬁigﬂ‘c{%i?o}(be@QQH@'SB’K‘?{S saerificed 5‘"%%%9” Qi%iﬂiﬁ a3y
15 minutes after administration of Substance P, and about2 cm of the
thprimaiy brofnchusowas excisgd froat thesnéck: dhee ercised puirtannl / kg,

i Qr%ncvpgé/vas immerssed fgr ap]qut 2a4 ?[oynrg ig 4 mll_ngf. %6753 \rpeixltrl{re of
acetone and‘a&%%] Na5§64d to extract the df/e]folfowe& y measurement
of theTopticah dendity (@D <626 nm)of thelextract. Thelammount ot dye wass

15 g%:i‘éelﬁed%‘fj%!@g g calipration. curve, and the amount of dvg thatiescaped ;.
cm of £he primary bronchus was excised from the neck. The
excised primary bronchus was immersed for about 24 hours in
4 mL of a 7:3 mixture of acetone and 0.5% Na,SO,; to extract
the dye followed by measurement of the optical density (OD
620 nm) of the extract.

The amount of dye was converted using a calibration
curve, and the amount of dye that escaped per 0.1 g of
trachea was taken to represent the strength of the increase
in vascular permeability followed by calculating the

inhibition rate relative to a control (5% glucose

transtracheal dose group).

[Test Example 7] Inhibitory Action on Airway Contraction
(In Vivo, Transtracheal Administration)

The inhibitory action on airway contraction by the
NK, receptor agonist, neurokinin A (NKA) was investigated
using airway internal pressure as an indicator in normal
guinea pigs (body weights: about 500 g, Hartley male guinea
pigs) using a variation of the method of Konzett-Roessler
(Naunyn—-Schmiedebergs Arch. Exp. Pathol. Pharmakol. 195, 71
(1940)) .
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trachea was taken to represent the strength of the increase in vascular
permeability followed by calculating the inhibition rate relative to a control
(5% glucose transtracheal dose group). [Test Example 7] Inhibitory Action
on Airway Contraction (In Vivo, Transtracheal Administration) The
inhibitory action on airway contraction by the NK2 receptor agonist,
neurgkiin £ (NSA) was investigated dsingsaipsayniniernakpresstifelasand

. _indicator in normal guinea pigs (body weights: about 500 g, Hartley male

0 gliRRaC BIGRT Bomb P val o GTe PHEBA of KoROER Hbtsafr (20 M9/l

of (NaunyiaSclomiedebergs. AtchniExpo @athal..Rharmakel. 295,171 {h94@)).

92 A t{a%geal C nnEIa alneddvenlot% annula were implanted in the guinea

arpleg]élu“’lnder prérﬁPo ar ifa%l anesthesia r%@%[cc?ﬂltq%ﬂjd?go to 0.50

phydibddyy saa ). I8 addition an Oarffetidl canaalaifilletamitred to monitor

o1 3RatN-cantaining phyglolegical saling (100 L/mp) was implapiad to

monitor biood pressure and heart rate via an amplifier and instantaneous

in_samiirt@rgphulsemaﬁéDadmmﬁste_rhi@xga!lgrﬁnQr(Z@dmgtkgg i:.@_.;f and

ga PISHYRING SRONINRALS [eSPIfation POSIENs PIESSHEG VERUIAOh o oy
(Ugo-Basile Biological Research Apparatus, Cat. No. 7025) was rapidly

re @aﬁrﬁé@ltdmm 1097 mg\%mc%@ timesfmirere. flimztéimay UaterRalsile

51 BiessYre during adificial xespiration was- detecied with,a pressurg. .55 41y
transducer (Nihon Koden, TP-200T or TP-400T) implanted in the I_at%ral

caprath ofithe trach8almbarisulandmplified (NiROR Koden; APJBD16) andy

i n%g@gd withsareeorder (hihon Koden, Yﬂ'%@@p‘i&%ﬁ@%@ééﬂer the
airway internal pressure, blood pressure and heart rate had stabilized, the

desembary trathed cORRACHAG stBtARER! CRietHALHUHRe Srsead ministéretr
oraT@QQGQE@OQﬁHTHn@éH)in the lateral branch of the tracheal

cannula, amplified (Nihon Koden, AP-601G) and recorded with
a recorder (Nihon Koden, WT-645G or WT-685G). After the
airway internal pressure, blood pressure and heart rate had
stabilized, the standard tracheal contracting substance,
methacholine was administered at 10 pug/kg (100 pg/mL, 0.10
mL/kg) to confirm airway response. In the case the
prescribed contraction response was not obtained,

methacholine was additionally administered at 12 pg/kg (120

Lg/mL, 0.10 mL/kg) followed by confirmation of airway
response. Five minutes after confirming airway response,

NKA was administered intravenously through the intravenous

cannula at 4 Mg/kg to induce airway contraction followed by
measuring airway internal pressure for the next 10 minutes.

The test substance was dissolved in 5% glucose, and a
0.5 mL/kg solution was administered into the airway using
an intratracheal administration instrument (1A-1B, Penn-
Century) .

The surface value over which airway internal pressure
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mL/kg) to confirm airway response. In the case the prescribed contraction
response was not obtained, methacholine was additionally administered
at 12 g/kg (120 g/mL, 0.10 mL/kg) followed by confirmation of airway
response. Five minutes after confirming airway response, NKA was
administered intravenously through the intravenous cannula at 4 g/kg to
hainduee adrnvayacantraction fellovwed by tveasuringhaisvay thtermnab pressurera s
for the next 10 minutes. The test subs anc was dissalved in 5% %Iucose,
La%hG a" 0.5 kg SHtiSA Waladrhin er% Nt thé KRy using &Y
cointredracheal, a@rn@isimiomﬁhmmenh(l@aiB ResncGenturyt dbe
reiur&efe v%lue over whlchltalrvva inter. %essure BaQIas I]pgé asefl %Iose
6 MinGtes affer administration of NKA was faken t6 represent he”
grstrength of NKA-induced alrway contraction, and the inhibition rate was
calculated relatlve to a c¢ rn§E roup. g%m}glt{cose trancstrach%al dose
group). Thé airw a\fl contraction m%rlbltlon rates when prefserre
preémpoands oftheuprésentfinvertignr weee tadiministeredrfoliewed 16 hours
aalpieriky the-administration of NKA are as shown below. Test Sustance ; o,
Dose Inhibition Rate (0) Example 6 10 pg/kg 97 Example 31 10 pg/kg 82
of EXBApte 82 a9 pylkg89LEXample 33 10 pg/kg 93 Example 58 10 pg/kg
90 Example 64 10 pg/kg 87 Example 69 10 pg/kg 88 INDUSTRIAL

APPLICABILITY Since a compound having the general formula (1) of
Test Substance Dose Inhibition Rate (%)
Example 6 10 pg/kg 97
Example 31 10 pg/kg 82
Example 32 10 pg/kg 89
Example 33 10 ng/kg 93
Example 58 10 pg/kg 90
Example 64 10 pg/kg 87
Example 69 10 pg/kg 88

INDUSTRIAL APPLICABILITY

Since a compound having the general formula (I) of
the present invention or pharmacologically acceptable salt
thereof demonstrates antagonistic action on neurokinin
receptors (NK;, NK; and NK;3), has little toxicity and has
superior pharmacokinetics, it is useful as a
pharmaceutical, and is particularly useful as a preventive
or therapeutic agent for respiratory diseases such as
asthma, bronchitis and chronic obstructive lung disease;
allergic diseases such as rhinitis; and/or urinary

incontinence in particular.
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the present invention or pharmacologically acceptable salt thereof
demonstrates antagonistic action on neurokinin receptors (NK1, NK2 and
NK3) , has little toxicity and has superior pharmacokinetics, it is useful as
a pharmaceutical, and is particularly useful as a preventive or therapeutic
agent for respiratory diseases such as asthma, bronchitis and chronic

cLebstsuctive lung disease; allergic diseases such as rhinitis; and/or urinary
incontinence in particular. 194 CLAIMS 1. A compound represented by
the general formula (1): R2 N-E-~'N-A-B-R1 D, 1 (CH2)n (~) R3 (wherein,

1.R1 and RZnpaybheé the same-ardiffergnt aind esahe rejresentswamsarylr ) :
group, heteroaryl group, aryl group substituted with 1 to 3 groups

1to 3 groups\selegted from Subatjtuent group aG; R3 represents any one
pS. \CO-R4,-CO-0-R4, -CO-NH-R4, -CO-CH2-N

EHRR5 N\ -CQ-NH-CO-N(Ra)RDb,
-CO-N g{g&%)%ﬁmb, and -CO-NH2;
2/n

| (1)

(Ra)Rb, (CH2%
-CO-NH-S02-N

(wherein,
R' and R? may be the same or different and each
represents an aryl group, heteroaryl group, aryl group

substituted with 1 to 3 groups selected from Substituent
group O, or heterocaryl group substituted with 1 to 3

groups selected from Substituent group «;

R’ represents any one of the following groups:

—-CO-R?,

-CO-0-R*,

—CO-NH-R*,

—CO-CH,-N (R*)R”,

- (CHz) n—CO-R’,

~(CHz) n~R’,

~CO-NH-CO-N (R*) R®,

-CO-NH-S0,-N (R*) R,

—~CO-NH-CO- (CH;) ,-N (R*)R®, and

—CO—-NH;,;

R* represents a lower alkyl group, cycloalkyl group,
cycloalkyl group substituted with 1 to 3 groups selected
from Substituent group &, lower alkenyl group, lower
alkynyl group, halogeno lower alkyl group, hydroxy lower
alkyl group, lower alkoxyalkyl group, lower aliphatic
acyloxyalkyl group or lower alkoxycarbonylalkyl group;

R’ represents a hydroxyl group, a group —-OR*, or a
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R4 represents a lower alkyl group, cycloalkyl group, cycloalkyl group
substituted with 1 to 3 groups selected from Substituent group a, lower
alkenyl group, lower alkynyl group, halogeno lower alkyl group, hydroxy
lower alkyl group, lower alkoxyalkyl group, lower aliphatic acyloxyalkyl
group or lower alkoxycarbonylalkyl group; R5 represents a hydroxyl group,
gragsoum (@R4&Kgr a 195 group -N(Ra)R11 ; Ra and Rb may be the same

or dlffearent and each r res s a hydrogen atom, hydroxyl group, lower
AoxS g ey e g o ey Tter Aoty

regmmeraalhwl@w adalmyalkryy@ﬂommylcy@ﬁolh@o/erlaHWMr@mppxy
r alkoxyalk Igro carbo Iow up carboxy lower

ol ky!ajlﬁy groﬁp)fy?ov%/er aalégyc%rl?onylll?dwe Crlg Iky?group,
alkaDWiOWHOWEDatkyl groupy carbamuoy| lowerralkoxyakiyd gkoup, Jowerp ,

allph tic acylamino Ioweralkyl roup I erallph ¢ _acylamino lower
oxa;%alﬁyl%rorﬁuﬁﬁ, OWer aﬂ@lsu%%nylarzfl\rl?g 5we‘;ﬂ§1ﬁ< é/r%u}f)y ower ©

caahxgbsulfdmydamm?d@Nergamopyalkyﬂlrgmow lower alkoxyalkyl group,
1O§MPVQEC}’2%’ %gg?ﬁ@gl?ﬁbqu%}'oﬂ?{ogk h%‘}’i‘p group, carbamoyl

-hydroxy-N-methylcarbamoyl) lower alkoxyalkylgroup, (N-lower
loambxmmetﬁyfl@amanﬂ}wu@mvlalll;ﬂvg%ugl(hppemkyl group, lower

al %‘19535 N-methylcarbamoyd) Jower, ;alkaxyalkyl group,orR4 .01 t9gether,

including the hitrogen atom to which they are aftached, represent a

A CHbRIGERCCOHRAIRIN PRAEREEY &Y §roTipROIFhitra geifTcohtaifing Heteracyeiid no

109&Upa5_l18§1'u§§@1‘!‘ﬁth 1 19,3 -9roups selected fromnoHbstitugRtgroup a; m
represents an integer of 1 to 6; A represents a methylene group, carbonyl

al@ﬂﬂ@éﬁ%élf@ﬁﬂ@?@ud ¥ Fapshesents i SIRGIRDIOTRE e AlkyREGFoup

alR¥1l group, (N-hydroxy-N-methylcarbamoyl) lower
alkoxyalkyl group, (N-lower alkoxy-N-methylcarbamoyl) lower
alkyl group, (N-lower alkoxy-N-methylcarbamoyl) lower
alkoxyalkyl group or R*, or together, including the
nitrogen atom to which they are attached, represent a
nitrogen-containing heterocyclic group or nitrogen-—

containing heterocyclic group substituted with 1 to 3

groups selected from Substituent group «;

m represents an integer of 1 to 6;

A represents a methylene group, carbonyl group or
sulfonyl group;

B represents a single bond, C;-C,; alkylene group or
Cy,-C4 alkenylene group;

D represents an oxygen atom or methylene group;

E represents a Ci1-C4; alkylene group or Cy-Cy4
alkenylene group;

n represents an integer of 1 to 3; and,

Substituent group O represents a group of
substituents consisting of halogen atoms, lower alkyl

groups, hydroxy lower alkyl groups, halogeno lower alkyl
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C2-C4 alkenylene group; D represents an oxygen atom or methylene
group; E represents a C1-C4 alkylene group or C2-C4 alkenylene group;
n represents an integer of 1 to 3; and, Substituent group a represents a
group of substituents consisting of halogen atoms, lower alkyl groups,
hydroxy lower alkyl groups, halogeno lower alkyl 196 groups, carboxy

* hyd 'a"?d |k’1 |kr|almmgr| u%ﬂrqw@sv eéiaﬂ@%y S cartoxy

roxy Jower alkoxya roups, lower alkoxy carbonyl groups, carboxy

DY GEIRE, T Geyt HFOURS, TV o ARG SRSV orbtBE TIofbr SKBARIE

gr acylaminegeatips] i-hydrexysNrmethyloatkamoyly dower alkyl-groups,
-lower alkoxy-N-methylcarbamayl). lower alkyl groups, hydroxy lower

hyaﬁp % E:a?cry?éjlyﬁisnb g%?jep%, 321%1%){ értolucpsf’l%gr a%@y‘lp%%ugsogr%& cyano

algrdups),c oraypharnhacolpgmwally accdptablérsaltyoMNother terivativieamoy 1)

1offeredt, 2, The compound pripharmacolpgically accepiahle sall, fagrept
according'to claim L. wherein R’ is an ary g¥oup or an aryfagroup
lowalstitdtedwithr 21p 3,grovps salectedv¢rone Subkttuent groupaani1dThe

or§@PPound of pharmagcalogically, ageeptable salt, thergof acgording g o) |

claim'1, whereinR' is phenyl or phenyl substituted with 1'to 3 groups
or sglepterifrermoSabstitaearguper 4 The compound oither derivative
+ nRharmacologically acceptable salt thereof described in claim 1, wherein
R' is phenyl; or phenyl substituted with 1 to 3 groups selected from the
group consisting of halogeno lower alkyl groups, lower alkoxy groups and

2 . hydroxyl.grospso 9 Ehe compornd oF pharmaealogically. peeeptable salt
thereof according to claim 1, wherein R' is an aryl group

or an aryl group substituted with 1 to 3 groups selected

from Substituent group «.

3. The compound or pharmacologically acceptable salt
thereof according to claim 1, wherein R' is phenyl or

phenyl substituted with 1 to 3 groups selected from

Substituent group «.

4. The compound or pharmacologically acceptable salt
thereof described in claim 1, wherein R' is phenyl; or
phenyl substituted with 1 to 3 groups selected from the
group consisting of halogeno lower alkyl groups, lower

alkoxy groups and hydroxyl groups.

5. The compound or pharmacologically acceptable salt
thereof according to claim 1, wherein R' is phenyl
substituted with 1 to 3 groups selected from the group
consisting of halogeno lower alkyl groups and lower alkoxy

groups.
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thereof according to claim 1, wherein R' is phenyl substituted with 1 to 3
groups selected from the group consisting of halogeno lower alkyl groups
and lower alkoxy groups. 197 6. The compound or pharmacologically
acceptable salt thereof according to claim 1, wherein R" is 3,5-
bis(trifluoromethyl)phenyl or 3,4,5-trimethoxyphenyl. 7. The compound or
6 . pharmaeolegicpty: acceptablesalia thereefiaccorging de @py ane<ofciaims
1 to 6, wherein R2 is an aryl group substituted with 1 to 3 groups selected
th P SUBSIBACGIBUP S, & THE chmpBUFEFar biiamidcotagically
bi aceeptahlesalinthargaf) accongingde ahy one-afrclaigtshbio bhwherein R2
is a phenyl group substituted with 1 or 2 halogen atoms. 9. The
compound or pharmacologically acceptable salt thereof according to any
7. one df chaimsriptout.dvhererhR2misch 4 aiflucropemyd osptable salt
endfdighiorophenyl, 19. The compound-or pharmacologically agceptafle -
salt thereo accord?hg to an)}]one of claims 110 9, wherein'Als a
isnmethylege geoupior carbehyltgroap. ¥i.tthelcdmpdund orps selected
harmacalqgically acceptable salt thereof according to any one of claims
fr%Ttlo %u%v te%g’llﬁeﬂy}cs %%glﬁgor?‘w group. 12. The compound or
pharmacologically acceptable salt thereof according to any one of claims

1to 11],hwherein B is asin Iﬁ bond or.Ci-C4 lene %roug. % . The
8. e ,compoun OF % rmaco%pgﬁca ¥ ac F able salt
compound or armacologrcally acceptable sa hereof accor Ing 10 any
thone of claimsddtorkd , wherein Bris acginglesbionsl. 198446 ;Thetcorepourkf
s s OLPhAmacOIadicaly acqepiahle salf thersofacsording 19 A ng s
9. The compound or pharmacologically acceptable salt

thereof according to any one of claims 1 to 6, wherein R?

is 3,4-difluorophenyl or 3,4-dichlorophenyl.

10. The compound or pharmacologically acceptable salt
thereof according to any one of claims 1 to 9, wherein A is

a methylene group or carbonyl group.

11. The compound or pharmacologically acceptable salt
thereof according to any one of claims 1 to 9, wherein A is

a carbonyl group.

12. The compound or pharmacologically acceptable salt
thereof according to any one of claims 1 to 11, wherein B

is a single bond or C;-C; alkylene group.
13. The compound or pharmacologically acceptable salt

thereof according to any one of claims 1 to 11, wherein B

is a single bond.
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is an oxygen atom or a methylene group. 15. The compound or
pharmacologically acceptable salt thereof according to any one of claims
1 to 14, wherein E is a Ci-C4 alkylene group. 16. The compound or
pharmacologically acceptable salt thereof according to any one of claims
1 to 14, wherein E is ethylene or trimethylene. 17. The compound or
1 4pharmaeolegicpty: acceptable-satta thereofiaccorging de apy One<ofLiaims
h1 to 16, Whereig nislor2. 18 Thec mgound or harm?golo%ically _
EhSEEStable St tHEfe 6P aordiRE To Rhy ‘ore St tldimsL to' 16, Whéret'n®

isisa2 & yldrencampaund-oapharmacologicallycageeptable salt thereof
according to any one of claims 1 to 18, wherein R3 is -(CH2)m CO-Rs.

20. The compound or pharmacologically acceptable salt thereof
15accortlirg tocampanel obclairhs Ante A8 wdnerein 1IR3 ds c€EHR2aBONRA)RD.
endhe e compoynd or pharmacalogically agceplable salt fhereol o, ¢

according to any ore of claims 116 1%, wherein one of Ra and Rb
isrepresefits a hydiegen gtomidower alkyl group, hydroxyl group or lower

alkoxy group and the other represents a hydroxy lower alkyl group,
hydroxy lower 199 alkoxyalkyl group, carboxy lower alkyl group, carboxy

16 lowerT atkoxpaiRgiigrdup rlower alkoxy casbornd lowercalkyl grbde crddwer
t nalkoxy carhonyllowver.alkaxyalkyl groyp, oF Ra.and R together, including,

~ the nitrogen atom to which they are attached, form a nitrogen-containing
1shetdracyriie geéup B HtFGgerRe6ntaining heterocyclic group substituted
with 1 to 3 groups selected from Substituent group a. 22. The compound

or pharmacologically acceptable salt
17. The compound or pharmacologically acceptable salt

thereof according to any one of claims 1 to 16, wherein n

is 1 or 2.

18. The compound or pharmacologically acceptable salt
thereof according to any one of claims 1 to 16, wherein n

is 2.

19. The compound or pharmacologically acceptable salt
thereof according to any one of claims 1 to 18, wherein R’

is - (CH,),—CO-R’.

20. The compound or pharmacologically acceptable salt
thereof according to any one of claims 1 to 18, wherein R’

is —CH,—-CO-N(R®*)R".

21. The compound or pharmacologically acceptable salt
thereof according to any one of claims 1 to 18, wherein one
of R* and R® represents a hydrogen atom, lower alkyl group,
hydroxyl group or lower alkoxy group and the other

represents a hydroxy lower alkyl group, hydroxy lower

199



thereof according to any one of claims 1 to 18, wherein - N(Ra)Rb is
N-(3-hydroxypropyl)-N-methylamino, N-(4- hydroxybutyl)-N-methylamino,
N-(5-hydroxypentyl)-N- methylamino, N-(6-hydroxyhexyl)-N-methylamino,
N-[2-(2- hydroxyethoxy)ethyl]-N-methylamino, N-(2-hydroxyethyl)-N-
methoxyamino, N-(3-carboxypropyl)-N-methylamino, 2-(3-

a1h¢&@&yaymw6@wm@kﬁ@&fbhm@oxyﬁ@ﬂndmpgmd@@oéﬁZ carboxy lower
hydrox et il)plperldmo 4-(3-hydroxypropyl)piperidin

2 LRy arosyethdks ) Pigeridiis -y drokyacatamido)pi %“F%lﬁqoahk(%l group
or hydraxyethoxymaethydpiperidina owé«2 ahydraxyathyl)piperazino. @3. &' and
pharm eutical co sition ontalnln as an active ngr dient
o%gndr ar pjharglgccﬁ:)ofb%ma y accegt%%?e saamﬂlereo a%corlalng to anai/re
atbaelmédlalrﬁsﬂntanZuZurég@h&rmmewoajmg)mmmmlh@trgawmmor
h1 0L cP”é%m@%)ﬁ'«% of dLsI?asEs medlated b cNKi NK2 an /or SEI rgc%pt%s

ete
containing, as an active ingre en acom oun orp armac oglca

toaece;&tabhe:saétdhetafﬁ@ceawmgstﬂo@ﬂym@fﬁf claimsol ¢0.22. 25. A
pharmaceutical composition for the prophylaxis or 200 treatment of
respiratory diseases, allergic diseases and/or urinary incontinence

22 containiag casnabactive ingsadient @ bogtp@umdprm@paa@mgicaﬂyt
acc%oftable salt hereof accordln%to any one of claim§ ?822

ﬁarmaceu%ca r%posmon Yorthe prophy axiS or ‘treatment of as l a,
EFQB@hms chroRicrohstructive imgl disease L ihrditis.and/or Ninary

wpERiEIs o s gh civaingelon, Acompondol

acoldgically ‘acce hereof according 55 an
meihglzzfuZVQA phartdcetdticatdormpdsition-for the prophydaxidior 2 (2

hydroxyethoxy)ethyl] -N-methylamino, N-(2-hydroxyethyl)-N-
methoxyamino, N-(3-carboxypropyl)-N-methylamino, 2-(3-
hydroxypropyl)pyrrolidino, 4-hydroxymethylpiperidino, 4-(2-
hydroxyethyl)piperidino, 4-(3-hydroxypropyl)piperidino, 4-
(2-hydroxyethoxy)piperidino, 4-
(hydroxyacetamido)piperidino, 4-(2-
hydroxyethoxymethyl)piperidino or 4-(2-
hydroxyethyl)piperazino.

23. A pharmaceutical composition containing, as an active
ingredient, a compound or pharmacologically acceptable salt

thereof according to any one of claims 1 to 22.

24, A pharmaceutical composition for the treatment or
prophylaxis of diseases mediated by NK;, NK, and/or NKj
receptors containing, as an active ingredient, a compound
or pharmacologically acceptable salt thereof according to

any one of claims 1 to 22.

25. A pharmaceutical composition for the prophylaxis or
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treatment of respiratory diseases containing, as an active ingredient, a
compound or pharmacologically acceptable salt thereof according to any
one of claims 1 to 22. 28. A pharmaceutical composition for the
prophylaxis or treatment of asthma, bronchitis and/or chronic obstructive
lung disease containing, as an active ingredient, a compound or

t r pharmeagologicalysacceptable saltdberest accoiding i any one K slaims/ or
to 22. 29. The composition accordin§ to claim 27 or claim 28 for

1 .
T blidchar Aahiniratien. 38 Usd 6% compolifid dr bharmalsibgicafy t: 2
coapeeptabler salh theneabaceprdiag 19 any enetoficlaimsall to 2R casat

acggt}l_ﬁv iwo%recdgegtf}{/or dpr{(e)dlié%r_l% flapl%asm?0€ut|%%| composition. 31. Use of
a compound

or pharmacologically accepta fe ‘salt thereof according to
any one of claims 1 to 22, as an 201 active ingredient, for producing a

pharmaceutical compaosition for the treatment or prophylaxis.of diseases
26 eclited By ORI, NIK3 aAdior MRS rocopiins 55, UL of & compoti or ™
tr phameadolodicalitaoceptablensdit theseofdocording ¢ ahy one iof €laimsy

ai5d94&, asan, active ingredient, far, praduqing A RNAIMACEUNEA.: 4 i ning,

composition for the prophylaxis or treatment of respiratory diseases,
as alergicctisEases and/or artaryancominence. 33. Dsenviaccompowad oy

ac?@@%%‘i%o%igﬂy acceplabie salbhereof according Lo, any, Pné?lloiﬁlf?ém’f to

to 22, as an active ingredient, for producing a pharmaceutica
22 eomposition for the prophylaxis or treatment of asthma, bronchitis,
chronic obstructive lung disease, rhinitis and/or urinary incontinence. 34.
Use of a compound or pharmacologically acceptable salt thereof
27T accorlin R 6Mé 6F BtairisIRe P, hsanfor the prophylaxis or

treatment of respiratory diseases containing, as an active
ingredient, a compound or pharmacologically acceptable salt

thereof according to any one of claims 1 to 22.

28. A pharmaceutical composition for the prophylaxis or
treatment of asthma, bronchitis and/or chronic obstructive
lung disease containing, as an active ingredient, a
compound or pharmacologically acceptable salt thereof

according to any one of claims 1 to 22.

29. The composition according to claim 27 or claim 28 for

pulmonary administration.

30. Use of a compound or pharmacologically acceptable
salt thereof according to any one of claims 1 to 22, as an
active ingredient, for producing a pharmaceutical

composition.

31. Use of a compound or pharmacologically acceptable

salt thereof according to any one of claims 1 to 22, as an
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active ingredient, for producing a pharmaceutical composition for the
prophylaxis or treatment of respiratory diseases. 35. Use of a compound
or pharmacologically acceptable salt thereof according to any one of
claims 1 to 22, as an active ingredient, for producing a pharmaceutical
composition for the prophylaxis or treatment of asthma, bronchitis and/or
acchrggic abstadctive iung disepse 36 ihe useaccordingdoiclaim 34 or
claim 35, wherein the pharmaceutical composition is for pulmonary

CORHmMTiIStaton. 202537 A et ior préventing or trekting isedses? 5© S

me thiedhiated blpy NiKi, NK2, andky NKTreceptarsdnpadministering an
effective amount of a compound or pharmacologically acceptable salt
thereof according to any one of claims 1 to 22 to a mammal. 38. A

32meth0d éorqirerentingpontrdating rgspiratory ldigeases] allergicdiseases

s fdiorrinay inconinence by, administering an effegtiveamauntofa,, .,
compound or pharmaco o%;uca ly ac%epta le salt thereof according to any

aconeof claimsd.iterz2 tof@marnmal SN A meftiot-for preventing or
coffgaung asthma, - bronchitis, chionic ohistictive lung, diseasg, rpg]étﬂafslratory

and/or urinary incontinence by administering an etfective amount of a
digempoand o phathacologicaliy aceeptable saitl tmergoflactordingeo any

one of claims 1 to 22 to a mammal. 40. A method for preventing or

treating respiratory diseases by administering an effective amount of a

3360mﬂ6%ﬁd05rBhéﬁmﬁﬁmﬂﬂcﬂﬁlé&ﬁﬁmﬁﬂ@é@@ﬂﬁﬂééﬁa@ﬁﬁ@?@qglﬁny
sa0pe of claims 1.10.22-19:a pammal, Al Amethadi for preventingg o, s an
treating asthma, bronchitis and/or chronic obstructive lung disease by
active ingredient, for producing a pharmaceutical
composition for the prophylaxis or treatment of asthma,

bronchitis, chronic obstructive lung disease, rhinitis

and/or urinary incontinence.

34. Use of a compound or pharmacologically acceptable
salt thereof according to any one of claims 1 to 22, as an
active ingredient, for producing a pharmaceutical
composition for the prophylaxis or treatment of respiratory

diseases.

35. Use of a compound or pharmacologically acceptable
salt thereof according to any one of claims 1 to 22, as an
active ingredient, for producing a pharmaceutical
composition for the prophylaxis or treatment of asthma,

bronchitis and/or chronic obstructive lung disease.
36. The use according to claim 34 or claim 35, wherein

the pharmaceutical composition is for pulmonary

administration.
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administering an effective amount of a compound or pharmacologically

acceptable salt thereof according to any one of claims 1 to 22 to a

mammal. 42. The method according to any one of claims 39 to 40,

wherein a compound having the general formula (I) or pharmacologically

acceptable salt thereof is administered by pulmonary administration. 203
3743. Thenerethod aceording te-amy age of Claims B37rtg 42 swhekein theliated

mammal is a hurgan. 204 ABSTRACT The present inventipn provides a

Y cBipouicPhavidg the toifowing gehgral i@ th Witich fs-Usefdlas a
e f Reudrokiren seceptar aftagoristip(@ir)d(wherping rReerr) 1 R¢ercx dptionally

substituted (hetero)aryl, R(err): -CO-R(err), -CO-O-R(err), efc., R(err):
R Tl et (e 5 S, BT srgie Bond garep? o
22 oxygen, e ,. E: alkylene, alkenylene, n: 1 to 3).

38. A method for preventing or treating respiratory
diseases, allergic diseases and/or urinary incontinence by
administering an effective amount of a compound or
pharmacologically acceptable salt thereof according to any

one of claims 1 to 22 to a mammal.

39. A method for preventing or treating asthma,
bronchitis, chronic obstructive lung disease, rhinitis
and/or urinary incontinence by administering an effective
amount of a compound or pharmacologically acceptable salt

thereof according to any one of claims 1 to 22 to a mammal.

40. A method for preventing or treating respiratory
diseases by administering an effective amount of a compound
or pharmacologically acceptable salt thereof according to

any one of claims 1 to 22 to a mammal.

41. A method for preventing or treating asthma,
bronchitis and/or chronic obstructive lung disease by
administering an effective amount of a compound or
pharmacologically acceptable salt thereof according to any

one of claims 1 to 22 to a mammal.

42. The method according to any one of claims 39 to 40,
wherein a compound having the general formula (I) or
pharmacologically acceptable salt thereof is administered

by pulmonary administration.
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43. The method according to any one of claims 37 to 42,

wherein the mammal is a human.
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ABSTRACT

The present invention provides a compound having the
following general formula (I) which is useful as a

neurokinin receptor antagonist:

NE"/\NABR1

O CH2)
[, )
R
(wherein,
R', R?: optionally substituted (hetero)aryl,
-C0-R*, -C0O-0-R%, etc.,

alkyl, cycloalkyl, etc.,

a single bond, etc.,

R

R

A: CHy, CO, SO0g,
B

D: oxygen, CHy,
E

alkylene, alkenylene,
n: 1 to 3).
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