Description Benzylamine Derivative Technical Field [0001] The present invention relates to a novel
benzylamine derivative or a salt thereof which exhibits excellent antagonistic activity against substance
P receptor (NK-1 receptor) or neurokinin A receptor (NK-2 receptor). Background Art 0002] Tachykinins,
which form a group of peptidergic neurotransmitters, play an important role in nociception functioning as
a biowarning system, as well as the emotion cycle. Desctruction of such a biowarning system readily
causes a variety of diseases and disorders incutuding i iskitedate bowel syndrome (IBS), pain, anxiety,
obstructive bronchial diseases, headache, and vomiting. In mammals, substance P, neurokinin A, and
neurokinin B are known tachykinins, and these tachykinin species have high affinity with respect to NK-1
receptor, NK-2 receptor, and NK-3 recegteorgzrelsi)&ﬁtli(\e/ely. OPlei'[]%chykinin receptor antagonists have
been used as drugs for treating various diseases caused ﬁy destruction of the 1 biowarning system. For
example, the following compounds (A), (B) and (C) are low-molecular weight non-peptidergic
compounds known to exhibit antagonistic activity against both NK-1 receptor and NK-2 receptor (Patent
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[0001]

The present invention relates to a novel benzylamine
derivative or a salt thereof which exhibits excellent
antagonistic activity against substance P receptor (NK-1

receptor) or neurokinin A receptor (NK-2 receptor).

Background Art
[0002]

Tachykinins, which form a group of peptidergic
neurotransmitters, play an important role in nociception
functioning as a biowarning system, as well as the emotion
cycle. Desctruction of such a biowarning system readily
causes a variety of diseases and disorders inculuding
irritable bowel syndrome (IBS), pain, anxiety, obstructive
bronchial diseases, headache, and vomiting. In mammals,
substance P, neurokinin A, and neurokinin B are known
tachykinins, and these tachykinin species have high affinity
with respect to NK-1 receptor, NK-2 receptor, and NK-3
receptor, respectively.

[0003]
Tachykinin receptor antagonists have been used as drugs

for treating various diseases caused by destruction of the



[0005] [F2] CI [0006] [F3] CH3 2 (A) (B) CI H2NOC OCH3 OCH3 (C) 0007] However, actually,
compound (B) in vitro exhibits antagonistic activity only to NK-2 receptor. When any of compounds (A) to
(C) are perorally administered, satisfatory antagonistic activity is not always attained (Patent Documents
4 and 5). [0008] Meanwhile, the aforementioned optically active sulfoxide derivative (D) is known to
exhibit excellent antagonistic activity against both NK-1 receptor and NK-2 receptor (see Patent
Document 4) . Hawexen ithgre ase only ardimitechrpgmber of sepornts oni losv-mleculatsveight compounds
exhibiting antagonistic activity against NK-1 receptor or NK- 2 receptor. Patent Document 1: International
Patent Publicatio® \#094/89309 farphiéty PatedtDolanteht 2 IrterRaiicna¥atent Publication
W094/17045 pa}:rgghlet

pou%ds known to exhibit antagonistic activity against both

NK-1 receptor and NK-2 receptor (Patent Documents 1 to 3).
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Patent Document 3: International Patent Publication W094/26735 pamphlet) Patent Document 4:
International Patent Publication 3 W094/17045 pamphlet Patent Document 5: Japanese Patent
Application Laid-Open (kokai) No. 11-43490 Disclosure of the Invention Problems to be Solved by the
Invention [0009] Thus, an object of the present invention is to provide a compound which exhibits
excellent peroral absorbability and excellent antagonistic activity against NK-1 receptor or NK-2 receptor
and which is useful as a drug for prefenting and/or treating diseases such as irritable bowel syndrome
(IBS). [0010] The present inventor, v@onduc@ extensive research over years on synthesis of

ivati t|c activityj(patticularly, substance P antagonistic activity and
antagonistic activity against neuroking ki ff'ﬁ) and pharmacological activity thereof, and
have found that a novel benzylaming : a salt thereof e}xhlblt excellent peroral absorbability
and remarkably excellgft anfagonistic activify against 884 receptor or NK-2 receptor. The present
invention has begrnas plished on the basis of this finding. [0011] Accordingly, the present invention
provides a benzylamisie derivative represented by formula (1): [F4] 4 R~X1

[0007]

However, actually, compound (B) in vitro exhibits
antagonistic activity only to NK-2 receptor. When any of
compounds (A) to (C) are perorally administered, satisfatory
antagonistic activity is not always attained (Patent
Documents 4 and 5).

[0008]

Meanwhile, the aforementioned optically active
sulfoxide derivative (D) 1is known to exhibit excellent
antagonistic activity against both NK-1 receptor and NK-2
receptor (see Patent Document 4). However, there are only a
limited number of reports on low-molecular-weight compounds
exhibiting antagonistic activity against NK-1 receptor or NK-
2 receptor.

Patent Document 1: International Patent Publication
W094/29309 pamphlet)
Patent Document 2: International Patent Publication
W094/17045 pamphlet)
Patent Document 3: International Patent Publication
W094/26735 pamphlet)

Patent Document 4: International Patent Publication



[0012] [wherein X1 represents -N(CH3)-, -NH-, or -0-; X2 represents a single bond, -NH-, an amido bond,
an ester bond, -0-, -5-, or -CO-; each of X3 and X9 represents a hydrogen atom or a halogen atom; R1
represents a hydrogen atom; a lower alkyl group; a phenyl group which may be substituted by 1 to 3
halogen atoms or cyano groups; a benzyl group which may be substituted by 1 to 3 lower alkyl groups,
cyano groups, halogeno(lower alkyl) groups, or lower alkoxy groups; a benzoyl group which may be
substituted by Titwe3 lowen alkyhgroups, hydroxyl groups, halogeno(lower alkyl) groups, or lower alkoxy
groups; a lower alkanoyl group which may be substituted by 1 to 5 halogen atoms, amino groups, or
carbamoyl groupdtaHydresiiigrotip® a ¢arsanss| Grotp: a lohrer &IRASGRoRI ‘Giotpea lower
alkoxycarbonyl-%%Egﬂkyﬁ]grOLiq;_a4 '%ylcarbonyl group; a pyridylcarbonyl group; a lower alkylcarbonyl
group; or a phenoxycarbonyl group; R2 represents a hydrogen atom, a lower alkyl group, a lower alkenyl
group, a lower alkylsulfonyl group, a C3-C7 5 cycloalkyl group, a C6-C14 cycloalkyl-alkyl group, a C6-C14
aryl group, a C6-C14 aryloxy group, a C6-C14 aryloxy-lower alkyl group, C6-C14 arylthio-lower alkyl
group, a C7-C181 afdiRyl'groupt atbwelaikaxycarbonyl-lower alkyl group, a lower alkoxy-lower alkyl
group, an amin%-IO\g/ r I%llky% group, .8 1(\:720%56 a %Igykg@eurﬁtsubstituted by a C3-C7 cycloalkyl group, a
halogeno(lower aﬁﬁyl car%onyl group, an'in a¥1y group, a ,i,cffA-tetrahydronaphthalenyl group, a
xantheny! group,ca qaiperidinyl group, a pyrrolidinyl group, a morpholino group, a tetrahydroisoquinolyl
group, an indolyl group, a chromenyl
Thus, an object of the present invention is to provide
a compound which exhibits excellent peroral absorbability and
excellent antagonistic activity against NK-1 receptor or NK-2
receptor and which is useful as a drug for preventing and/or
treating diseases such as irritable bowel syndrome (IBS).
[0010]
The present inventors have conducted extensive research
over years on synthesis of derivatives having tachykinin
antagonistic activity (particularly, substance P antagonistic
activity and antagonistic activity against neurokinin A and
neurokinin B) and pharmacological activity thereof, and have
found that a novel benzylamine derivative and a salt thereof
exhibit excellent peroral absorbability and remarkably
excellent antagonistic activity against NK-1 receptor or NK-2
receptor. The present invention has been accomplished on the
basis of this finding.
[0011]
Accordingly, the present invention provides a

benzylamine derivative represented by formula (1) :

[F4]



group, an isobenzofuranyl group, a tetrahydropyranyl group, a benzothienyl group, an adamantyl! group,
an adamantyl(lower alkyl) group, a fluorenyl group, a fluorenyl(lower alkyl) group, a pyridyl(lower alkyl)
group, or an amino group which may be substututed by a phenyl group or a lower alkyl group (wherein a
ring hydrogen of these group may be substituted by 1 to 5 atoms or groups selected from among a
halogen atom, a lower alkyl group, a lower alkoxy group, a nitro group, an oxo group, a halogeno(lower
alkyl) group, a C6-C14 aryl group, ) lower alkylamino group); when R3 represents a (lower
alkanoyl)amino group, an amr_izrgo(l lkanoyl) group, an amino(lower alkanoyl)amino group, a di(lower
alkyl)carbamoylamino groug; or a C

or R3 and R9 may togghg@? C
-C(=NOH)CH2-4 Rs représents q\lhydrg%n atom gr,a Iower alkyl group; nI islor2; and n2 |s O or 116 or
a salt thereof. 0023 ]
benzylamine derivative tgpresented by formula (1) or a salt thereof. [0014] The present invention also
provides a pharmace tlcal_cgmposmon containing a benzylamine derivative represented by formula (1)
or a salt thereof, and t;}naceutlcally acceptable carrier therefor. [0015] The present invention also
provides use of a benzylariine derivative represented by formula (1) or a salt thereof for producing a
drug. [0012]

[wherein Xt represents -N(CH3)-, -NH-, or -0O-;

X represents a single bond, -NH-, an amido bond, an
ester bond, -0-, -S-, or -CO-;

each of X’ and X* represents a hydrogen atom or a
halogen atom;

R' represents a hydrogen atom; a lower alkyl group; a
phenyl group which may be substituted by 1 to 3 halogen atoms
or cyano groups; a benzyl group which may be substituted by 1
to 3 lower alkyl groups, cyano groups, halogeno(lower alkyl)
groups, or lower alkoxy groups; a benzoyl group which may be
substituted by 1 to 3 lower alkyl groups, hydroxyl groups,
halogeno (lower alkyl) groups, or lower alkoxy groups; a lower
alkanoyl group which may be substituted by 1 to 5 halogen
atoms, amino groups, or carbamoyl groups; a hydroxyl group; a
carbamoyl group; a lower alkylsulfonyl group; a lower
alkoxycarbonyl-lower alkyl group; a thienylcarbonyl group; a
pyridylcarbonyl group; a lower alkylcarbonyl group; or a
phenoxycarbonyl group;

R? represents a hydrogen atom, a lower alkyl group, a

lower alkenyl group, a lower alkylsulfonyl group, a C3-C7



[00161 The present invention also provides a method for treating irritable bowel syndrome, pain, anxiety,
obstructive bronchial diseases, headache, or vomiting, characterized in that the method comprises
administerring, in an effective amount, a benzylamine derivative represented by formula (1) or a salt
thereof. [0017] The benzylamine derivative of the present invention or a salt thereof exhibits remarkably
excellent antagonistic activity against NK-1 receptor or NK-2 receptor. Thus, the drug of the present
invention contaityng aslafy actvedpgrediestthieidervatbeel ara-saltihereelisg usefué deag 7 for
preventing and/or treating various diseases and disorders such as disorders inculduing irritable bowel
syndrome (IBSPIpaind ankiety 2and obstruetive broncHialBiseases Beést Modetor Carffiig Out the

Invention [0018].In.the above formula (1) , X1 represents -N_(CH3) -, -NH-, aor -0, preferably -N(CH3)- or
-0-. X' represen‘ijsl gys?ngljéog‘%hd,égl]\lﬁ,ga%kaﬁ%ag Oor? ,wfnregtle%r%%n%f%g S, oc% (?é)%f As used herein,
the amido bondiisaNHC Oy e5:EONE: cakd the 1esteebepdrs tOGR=0r 0ag. X isprefesably a single
bond, -NH-, an amido bond, an ester bond, -0-, or -CO-, more preferably a single bond or -NH-. [0019]
X 3 and X' each-fafstesentaraidges atGrhk Exafijsies of 2the2™hidlogen etom el de U, Bt, and 1.

Prferably. Do e pRAX AR5 gnd e Rpaions eLine X3.nd X are peferably the 3 an¢
a halogeno (lower alkyl)carbonyl group, an indanyl group, a
1,2,3,4-tetrahydronaphthalenyl group, a xanthenyl group, a
piperidinyl group, a pyrrolidinyl group, a morpholino group,
a tetrahydroisoquinolyl group, an indolyl group, a chromenyl
group, an isobenzofuranyl group, a tetrahydropyranyl group, a
benzothienyl group, an adamantyl group, an adamantyl (lower
alkyl) group, a fluorenyl group, a fluorenyl (lower alkyl)
group, a pyridyl (lower alkyl) group, or an amino group which
may be substututed by a phenyl group or a lower alkyl group
(wherein a ring hydrogen of these group may be substituted by
1 to 5 atoms or groups selected from among a halogen atom, a
lower alkyl group, a lower alkoxy group, a nitro group, an
oxX0 group, a halogeno (lower alkyl) group, a C6-Cl4 aryl group,
and a lower alkylamino group);

when R® represents a (lower alkanoyl)amino group, an
amino (lower alkanoyl) group, an amino (lower alkanoyl)amino
group, a di(lower alkyl)carbamoylamino group, or a C7-Cl6
aralkyloxy(lower alkyl) group, R* represents a hydrogen atom;
or R® and R* may together form -SOCH;-, -SO,CH,-, -NHCOCH,-,
CH (OH) CH,~, -OCH,-, or —-C(=NOH)CH,-; R’ represents a hydrogen

atom or a lower alkyl group; n; is 1 or 2; and n; is 0 or 1]



Next, R1 will be described. [00211 The "lower alkyl group" is a CI-C6 linear, CI-C6 branched, or C3-C6
cyclic alkyl group, and specific examples include methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl,
sec-butyl, tert-butyl, n-pentyl, isopentyl, sec-pentyl, tert- pentyl, neopentyl, cyclopropyl, cyclopentyl,
cyclohexyl. Among them, methyl, ethyl, propyl, and isopropyl are preferred, and methyl is more
preferred. 8 0 0 2 2 1 The "phenyl group which may be substituted by 1 to 3 halogen atoms or cyano
groups" is a nor-substtuted fhenyd group, and a phenyl group which has been substituted by the above
halogen atom or a cyano group. When the phenyl group has been substituted by a plurality of groups, the
groups may belieiBhtiéal to or different from one another. 0 0 2 3 1 Specific examples of the phenyl group

which has been subs%’tfyéed bé(sa hglolgne\peatglrg in%lyge ﬂuoé?;&"&%%yla c I%%)pg&pé/gianldnbromophenyl,

with chlorophenyl being prgferreeél. Examp?es of the pﬁeﬁﬁ group which has been su stitited by a cyano
group include cyangpheryli 00 24 Ehechenzyl groupwhichhemaydia substittited pyeas lovwers alkyl group,
a cyano group, a halogeno(lower alkyl) group, or a lower alkoxy group" is a non-substituted benzyl group,
or a substituted®Beh2yMgroup (derived froff stbstiefion fof hydrogen on phenyl with a lower alkoxy group,
a cyano group, %51? (lgeno(lower alkyl) group, or a lower alkoxy group. The number of the substituents is
preferably 2 or é more preferably 3.

The present invention also provides a pharmaceutical

composition containing a benzylamine derivative represented
by formula (1) or a salt thereof, and a phramaceutically
acceptable carrier therefor.

[0015]

The present invention also provides use of a
benzylamine derivative represented by formula (1) or a salt
thereof for producing a drug.

[0016]

The present invention also provides a method for
treating irritable bowel syndrome, pain, anxiety, obstructive
bronchial diseases, headache, or vomiting, characterized in
that the method comprises administerring, in an effective
amount, a benzylamine derivative represented by formula (1)
or a salt thereof.

[0017]

The benzylamine derivative of the present invention or
a salt thereof exhibits remarkably excellent antagonistic
activity against NK-1 receptor or NK-2 receptor. Thus, the
drug of the present invention containing as an active

ingredient the derivative or a salt thereof is a useful drug



0 0 2 5] As used herein, examples of the lower alkyl group include those described above. Examples of
the "halogeno(lower alkyl) group” include trifluoromethyl, trichloromethyl, difluorochloromethyl,
dichlorofluoromethyl, 9 difluoromethyl, dichloromethyl, monofluoromethyl, monochloromethyl,
2,2,2-trifluoroethyl, and 3,3,3- trifluoropropyl. Examples of the "lower alkoxy group” include CI-C6 linear,
CI-C6 branched, and C3-C6 cyclic alkoxy groups, such as methoxy, ethoxy, n-propoxy, isopropyloxy, n-
butoxy, isobutyloxy, seebutyloxy, teftbutylaxysacyelopeatyloxs andseyclebexyloxy.i©b thirse; methoxy,
ethoxy, and n-propoxy are preferred, with methoxy being more preferred. 0 0 2 6 1 Specific examples of
the benzyl groupiwhichsh&s: BesAcsabstitbted By 20lower diRA GrobpUifelueieREetAbeAZy) rethylbenzyl,
and n-propylbenzyl. Specific ecxamglrgz(? %tbth%télenczly\lfeqr%u% which ]{:a .been. substituted by a cyano group

’ 4 h . .
include cyanobgnzlyﬂ. S%léicllﬁc %xamp es of %enzyl grrou%cw ich has been substituted by a

halogeno(lowerslkyl) gsaup irclude ririflucsomethylhenzyhand bis{trifluoromethyl)benzyl. Specific
examples of the benzyl group which has been substituted by a lower alkoxy group include
methoxybenzyl,[ ¢irhéthoxybenzyl, and 3,4,5-trimethoxybenzyl. 0 0 2 7 | The "benzoyl group which may

g e e e
or -0-, preferably -N(CH3)- or -0O-. X? represents a single
bond, -NH-, an amido bond, an ester bond, -0-, -S-, or -CO-.
As used herein, the amido bond is -NHCO- or -CONH-, and the
ester bond is -0CO- or -COO-. X? is preferably a single bond,
-NH-, an amido bond, an ester bond, -0-, or -CO-, more
preferably a single bond or -NH-.

[0019]

X? and X! each represent a halogen atom. Examples of
the "halogen atom" include F, Cl, Br, and I. Preferably,
both X° and X' are Cl, and the positions of the x® and X' are
preferably the 3- and 4-positions.

[0020]

Next, R' will be described.
[0021]

The "lower alkyl group" is a Cl-C6 linear, C1-C6
branched, or C3-C6 cyclic alkyl group, and specific examples
include methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl,
sec-butyl, tert-butyl, n-pentyl, isopentyl, sec-pentyl, tert-
pentyl, neopentyl, cyclopropyl, cyclopentyl, cyclohexyl.
Among them, methyl, ethyl, propyl, and isopropyl are

preferred, and methyl is more preferred.



above lower alkyl group, a hydroxyl group, the above 10 halogeno(lower alkyl) group, or the above lower
alkoxy group. The number of the substituents is preferably 2 or 3. When the benzoyl group has been
substituted by a plurality of groups, the groups may be identical to or different from one another. [00281
Examples of the benzoyl group which has been substituted by a lower alkyl group or lower alkyl groups
include methylbenzoyl, ethylbenzoyl, and n-propylbenzoyl. Examples of the benzoyl group which has
been substituteddmnea jlower alkoxy group or lower alkoxy groups include methoxybenzoyl,
dimethoxybenzoyl and trimethoxybenzoyl. Examples of the benzoyl group which has been substituted by
a halogeno(lower alkyl}:§rows 8F halSHeio{IoWeCalIkYR Yreps Uinefude i cfgmetiylbénzoyl and
bis(trifluoromet@g{l%benzoyl.t%élasmglescof tnhoe benz%/sl(,groupawrpich ha% been ueb titH%eIgygy a hydroxyl

e

group (or hydroxy %?Saps or a lower \e/aﬁ<oxyggrr%ﬁ or Tower a&%iiugréﬁééf includ

hydroxy(dimethgxy)henzoyh [Q0289dnTheglower alkaspyhgwupwhich.mayibe substitputeddy 1 to 5 of
halogen atoms, amino groups, or carbamoyl groups" is a non-substituted lower alkanoyl group, or a lower
alkanoyl group3®kiéh Hes'been substitlted byl teS cfthielaboVe halbgenritenis, ahramimo group, and

the carbamoyl %rggp}geggscr& es(% be|QCW. hen the low: r.%;kan yl ro%gshascgeen substituted by a

plurality of groups, the grousps ma§1t61e if‘L idénfical to or différent from one ancthet. 00 3 Bﬁy

be identical to or different from one another.
[0023]

Specific examples of the phenyl group which has been
substituted by a halogen atom include fluorophenyl,
chlorophenyl, and bromophenyl, with chlorophenyl being
preferred. Examples of the phenyl group which has been
substituted by a cyano group include cyanophenyl.

[0024]

The "benzyl group which may be substituted by a lower
alkyl group, a cyano group, a halogeno(lower alkyl) group, or
a lower alkoxy group" is a non-substituted benzyl group, or a
substituted benzyl group derived from substitution of
hydrogen on phenyl with a lower alkoxy group, a cyano group,
a halogeno(lower alkyl) group, or a lower alkoxy group. The
number of the substituents is preferably 2 or 3, more
preferably 3.

[0025]

As used herein, examples of the lower alkyl group
include those described above. Examples of the
"halogeno (lower alkyl) group" include trifluoromethyl,

trichloromethyl, difluorochloromethyl, dichlorofluoromethyl,



As used herein, the "lower alkanoyl group" is a CI-C8 alkanoyl group. Examples include formyl, acetyl,
n-propionyl, n-butyryl, isobutyryl, and pivaloyl. Of these, acetyl, n- propionyl, isobutyryl, and pivaloyl are
preferred, with isobutyryl being more preferred. [00311 Examples of the alkanoyl group which has been
substituted by the above halogen atom(s) include alkanoyl groups which have been substituted by 1 to 5
of F and CI. Specific examples include fluoroacetyl, chloroacetyl, difluoroacetyl, dichloroacetyl,
difluorochloroacetyl uisifitiesaasetyl, diehoroacetyh dichlarafibioroacetyk t 8,3, 3-trifluoropropionyl,
3,3,3-trichloropropionyl, 4,4,4- trifluorobutyryl, and 4,4,4-trichlorobutyryl. Of these, trifluoroacetyl,
difluoroacetyl, ZioTtfifftidror2iedidroacetyl £ 33 Birflistspopicnyl, aRd 44 A-trifluorobutyryl are preferred,

with trifluoroacett I.afrld 3,3 3-triflu rop£o2pion I beinp ore, referred.lq<0 3 2 1 Examples of the alkanoyl
group which has%%enu%u%%ﬁ?ﬁgg by an ar |neosgFouprtr}ﬁ%lug’eog?nrlngacé)tWarc{é%qpaminopropionyl.

Examples of the adkangy! group whick hias beeosubsiitweddyy arcarbamoy! greun include xy
(chlorophenylcarbamoyl)formyl. The alkanoyl group may be substituted by a phenyl group which may
have a substituEHPER e - Clthe abtvelalkdxy YFOGE YphEmpy OEXamples BT the valkarhoyrRgroup include
trimethoxyphenylacetyl and phenylacetyl. [00331  The "carbamoyl group" is a non-substituted carbamoyl
group, or a carrggé%(%y grob%c%/ﬁ%% fa beé%cs %%ﬁ’ut%}éyﬁy Eer% SHEY ROy

cyclopentyloxy, and cyclohexyloxy. Of these, methoxy, ethoxy,

and n-propoxy are preferred, with methoxy being more
preferred.
[0026]

Specific examples of the benzyl group which has been
substituted by a lower alkyl group include methylbenzyl,
ethylbenzyl, and n-propylbenzyl.

Specific examples of the benzyl group which has been
substituted by a cyano group include cyanobenzyl.

Specific examples of the benzyl group which has been
substituted by a halogeno(lower alkyl) group include
trifluoromethylbenzyl and bis(trifluoromethyl)benzyl.

Specific examples of the benzyl group which has been
substituted by a lower alkoxy group include methoxybenzyl,
dimethoxybenzyl, and 3,4,5-trimethoxybenzyl.

[0027]

The "benzoyl group which may be substituted by 1 to 3
lower alkyl groups, hydroxyl groups, halogeno (lower alkyl)
groups, or lower alkoxy groups" is a non-substituted benzoyl
group, or a benzoyl group which has been substituted by the

above lower alkyl group, a hydroxyl group, the above

10



to 2 groups such as the above lower alkyl groups, the above halogen atoms, a phenyl group, and a
benzyl group. Examples of the substituted carbamoyl group include methylcarbamoyl, ethylcarbamoyl,
n-propylcarbamoyl, isopropylcarbamoyl, n- butylcarbamoyl, sec-butylcarbamoyl, tert-butylcarbamoyl, n-
pentylcarbamoyl, n-hexylcarbamoyl, cyclopropylcarbamoyl, cyclobutylcarbamoyl, cyclopentylcarbamoyl,
cyclohexylcarbamoyl, cyclopropylmethylcarbamoyl, cyclopentylmethylcarbamoyl, dimethylcarbamoyl,
methylethylcarhamoyle diethylcarbampyl, methylpropylcarbhamayd v enatbylisopropylearbamayl,
methylcyclopropylcarbamoyl, methylcyclopropylmethylcarbamoyl, chlorobenzylaminocarbamoyl,

fluorobenzylamintit atBaRDYI, Pherimetnacarbamoyl, apdP aptermyheétiylearbamoyi 0 3 4 ] The
"lower alkylsulfonyl group™ is a sulfonyl group_ which.has.been substituted by the above lower alkyl group.
Specific examp(I%ehs\{eir?% uc eo%sletﬁﬁgﬁﬁor%)%l? gk%yﬁgul%r?ﬁ : n- Broepgy/lsgﬁ]lfoan ﬂ#—%%?ﬁgt\flfgrﬁ/l, and
tert-butylsulfonyrwiths methylsyfeaykbeing prefarsed.[0035] 43 Tthe dlewer alkoxyicarbenyl(lower alkyl)
group" is a group corresponding to the above lower alkyl group which has been substituted by a (lower
alkoxy)carbonyR ik is formed of a lower alkoxy group as mentioned above and a carbonyl group.
Specific exampl qs igg ude methoxycarbonylmethyl, ethoxycarbonylmethyl, 2-methoxycarbonylethyl, and
2- ethoxycarbon@ ethyl, with ethoxycarbonylmethyl being preferred. 0 0 3 6 1 The "(lower alkyl)carbonyl

group" is a group whigfisnples of the benzoyl group which has been
substituted by a lower alkyl group or lower alkyl groups
include methylbenzoyl, ethylbenzoyl, and n-propylbenzoyl.
Examples of the benzoyl group which has been substituted by a
lower alkoxy group or lower alkoxy groups include
methoxybenzoyl, dimethoxybenzoyl and trimethoxybenzoyl.
Examples of the benzoyl group which has been substituted by a
halogeno (lower alkyl) group or halogeno (lower alkyl) groups
include trifluoromethylbenzoyl and
bis(trifluoromethyl)benzoyl. Examples of the benzoyl group
which has been substituted by a hydroxyl group (or hydroxyl
groups) or a lower alkoxy group (or lower alkoxy groups)
include hydroxy (dimethoxy)benzoyl.
[0029]

The "lower alkanoyl group which may be substituted by 1
to 5 of halogen atoms, amino groups, or carbamoyl groups" is
a non-substituted lower alkanoyl group, or a lower alkanoyl
group which has been substituted by 1 to 5 of the above
halogen atoms, an amino group, and the carbamoyl groups
described below. When the lower alkanoyl group has been

substituted by a plurality of groups, the groups may be

11



formed of the above lower alkyl group and a carbonyl group. Examples include cyclopropylcarbonyl,
cyclobutylcarbonyl, and cyclohexylcarbonyl. 0 0 3 7 ] Next, R" will be described. The ring-hydrogen(s) of
the group represented by R' may be substituted by 1 to 5 groups selected from among halogen atoms,
the above lower alkyl group, the above lower alkoxy group, a nitro group, an oxo group, the above
halogeno(lower alkyl) group, the aryl group described later, and the (lower alkyl)amino group described
later. [00381 Inithendefinition ©f &, ther'fewen alkst groupcisaam E1<E8 linear or branched alkyl groups,
and does not include the cyclic alkyl groups described later. Specific examples include methyl, ethyl,
n-propyl, isopropyP Hbutyl, isobutyl, sec-butyl, tert-butyl, n-pentyl, isopentyl, sec-pentyl, tert 14 pentyl,
neopentyl, n-hexyl, n-heptyl, and n-octyl. [00391.The "lower alkenyl group},is. a C2- 7_% ear or branched
alkenyl group. Examp%—:-ss ,gﬁﬁ%&l ot %ln}éd (V%llﬁ), -%“r’gﬁer\ié\%, aln-%}/gpg% 0 -bulténgl, ,3- r%Jtadienyl, and
isopropenyl. 0 G4 Ackhe Jewep alkylsulpnygroup! isisimitanto those disfed aboyedpirelaion to P1.
[0041] Examples of the "C3-C7 cycloalkyl group” include cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
and cycloheptyl-Phé cytibalkyt Qeotp mvay fartiiePbe stpstituted’ by phenyicgroup. Examples include

phenylcyclopentyl, The branched alkyl groun, which s formed of a cycloalkyl group, ,
isobutyryl being more preferred.
[0031]

Examples of the alkanoyl group which has been
substituted by the above halogen atom(s) include alkanoyl
groups which have been substituted by 1 to 5 of F and Cl.
Specific examples include fluoroacetyl, chloroacetyl,
difluoroacetyl, dichloroacetyl, difluorochloroacetyl,
trifluorocacetyl, trichloroacetyl, dichlorofluorocacetyl,
3,3,3-trifluoropropionyl, 3,3,3-trichloropropionyl, 4,4,4-
trifluorobutyryl, and 4,4,4-trichlorobutyryl. Of these,
trifluorocacetyl, difluoroacetyl, 2,2-difluoro-2-chloroacetyl,
3,3,3-trifluoropropionyl, and 4,4,4-trifluorobutyryl are
preferred, with trifluoroacetyl and 3,3,3-trifluoropropionyl
being more preferred.

[0032]

Examples of the alkanoyl group which has been
substituted by an amino group include aminoacetyl and 3-
aminopropionyl. Examples of the alkanoyl group which has
been substituted by a carbamoyl group include
(chlorophenylcarbamoyl) formyl. The alkanoyl group may be

substituted by a phenyl group which may have a substituent
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and a linear alkyl group, will be described later in relation to the cycloalkyl-alkyl group. 004 2 1 The
"C6-C14 cycloalkyl-alkyl group™ is a group corresponding to the above lower alkyl group which has been
substituted by a C3-C7 cycloalkyl group. As used herein, "the above lower alkyl group"” is a lower alkyl
group defined in relation to P1. Specific examples include cyclopentylmethyl, cyclohexylmethyl,
2-cyclopentylethyl, 2- cyclohexylethyl, dicyclopentylmethyl, 2,2-dicyclopentylethyl, dicyclohexylmethyl,
2,2-dicyclohexylethyl. 0 @43 dvSpecifitiexamplesaf then&6yCl4 apt grpup'sincluded5 phenyl and
naphthyl, with phenyl being preferred. 0 0 4 4 1 Examples of the aryl group which has been substituted
by a halogen atéht8F &ie like Mdlude ehisiopheRYE thasrepkenyl asiemopetyl, dichlorophenyl,
difluorophenyl, qjigglonﬂggh%nxl, methylphenyl, dimethylphenyl, methoxyphenyl, dimethoxyphenyl,
trifluoromethylp%eny&/ bis?trﬁllu()romethyl)phenyl, methylchlorophenyl, methoxychlorophenyl,
methoxy(trifluorometbyl)phenyl, dichloromethylphenyl, chlorodimethylphenyl, dimethoxychlorophenyl,
trifluorophenyl, trichlorophenyl, tribromophenyl, methoxyfluorochlorophenyl, methoxytrifluorophenyl,

trifluoromethoxyphenyfh&rime#idaiphiehyl pshanylplie sy N erméethyfdminopte iy s Aitrophenyl. Of
Itohheesrfé)zgf'”Oogoznggttj@‘éﬁ'&heo”]}’ |Is preferred: 10 9.4 3.1 Examples of the [C8 14 Arvloxy group” include
to 2 groups such as the above lower alkyl groups, the above
halogen atoms, a phenyl group, and a benzyl group. Examples
of the substituted carbamoyl group include methylcarbamoyl,
ethylcarbamoyl, n-propylcarbamoyl, isopropylcarbamoyl, n-
butylcarbamoyl, sec-butylcarbamoyl, tert-butylcarbamoyl, n-
pentylcarbamoyl, n-hexylcarbamoyl, cyclopropylcarbamoyl,
cyclobutylcarbamoyl, cyclopentylcarbamoyl,
cyclohexylcarbamoyl, cyclopropylmethylcarbamoyl,
cyclopentylmethylcarbamoyl, dimethylcarbamoyl,
methylethylcarbamoyl, diethylcarbamoyl, methylpropylcarbamoyl,
methylisopropylcarbamoyl, methylcyclopropylcarbamoyl,
methylcyclopropylmethylcarbamoyl, chlorobenzylaminocarbamoyl,
fluorobenzylaminocarbamoyl, phenylmethylcarbamoyl, and
diphenylmethylcarbamoyl.
[0034]

The "lower alkylsulfonyl group" is a sulfonyl group
which has been substituted by the above lower alkyl group.
Specific examples include methylsulfonyl, ethylsulfonyl, n-
propylsulfonyl, n-butylsulfonyl, and tert-butylsulfonyl, with

methylsulfonyl being preferred.

[0035]
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Examples of the "C6-C14 aryloxy(lower alkyl) group” include phenoxymethyl. 0 0 4 7 ] Examples of the
"C6-C14 arylthio(lower alkyl) group" include phenylthiomethyl. [0048] The "C7-C16 aralkyl group” is a
group formed of the above lower alkyl group and the above aryl group. Specific examples include
benzyl, 1-phenylethyl, phenethyl, and 16 naphthylmethyl. [0049] The methylene group of the benzyl
group may be substituted by a phenyl group which may have a substituent (examples of the substituent
including the above lowes alkylogeatp; hategenr atemsy anddhe abovelowes adkexy geoup). In addition, a
group such as cyclopentane or cyclohexane may be spiro-bonded to the methylene group. The
methylene groupr&Ehé at 67 FRPUSHIGh bP tHe pheRettiyl traGs mdybe subsituted B dpRenyl group
which may hav%gesubst'tu n L?%)ggl]p'l}]gles of( e subst'[t&ggp{t i)ncluq)igg the abigvehIO\{vSer I@ﬁegroup,

1,
halogen atoms, and the above lower aﬁ<o§<y gr%ﬁ%f Examples of the enzm); éfoup which has been

substituted by suich aiphenyl graup ynelude@-pbenybenzyk @-methylbenayk a-methoxyphenylbenzyl,
a-chlorophenylbenzyl, a- fluorophenylbenzyl, a-methoxyphenylbenzyl, a-methoxyphenyl- methoxybenzyl,
a-methyl-a-phefyibenzyl, SRphehyl chiorsbenzyl H:éhropRéhyizctiermsEnziied-"gfclopropylbenzyl,

a—cyclobutylbenegghoaic gggerqgi%%r% Iila-%ggg%xlbeg%%% Ig:lnfle%f-%girIletréylgmé'rlophen_ylbenzyl, with a-
phenylbenzyl being pr\é erred. Examples of the p eme}fﬁyl groa/p which has beén substituted by a phenyl
group include ethoxycarbonylethyl, with ethoxycarbonylmethyl being

preferred.

[0036]

The " (lower alkyl)carbonyl group" is a group which is
formed of the above lower alkyl group and a carbonyl group.
Examples include cyclopropylcarbonyl, cyclobutylcarbonyl, and
cyclohexylcarbonyl.

[0037]

Next, R® will be described. The ring-hydrogen (s) of the
group represented by R? may be substituted by 1 to 5 groups
selected from among halogen atoms, the above lower alkyl
group, the above lower alkoxy group, a nitro group, an oxo
group, the above halogeno (lower alkyl) group, the aryl group
described later, and the (lower alkyl)amino group described
later.

[0038]

In the definition of R?, the "lower alkyl group" is a
Cl-C8 linear or branched alkyl groups, and does not include
the cyclic alkyl groups described later. Specific examples
include methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl,

sec-butyl, tert-butyl, n-pentyl, isopentyl, sec-pentyl, tert-
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a,a-diphenylethyl, a,p-diphenylethyl, and P,P-diphenylethyl, with P,P-diphenylethyl being preferred. 0 0 5
0 ] Specific examples of the benzyl group derived from substitution of ring-hydrogen with a halogen atom
or the like 17 include chlorobenzyl, fluorobenzyl, bromobenzyl, dichlorobenzyl, difluorobenzyl,
dibromobenzyl, methylbenzyl, dimethylbenzyl, trimethylbenzyl, methoxybenzyl, dimethoxybenzyl,
trimethoxybenzyl, trifluoromethylbenzyl, and nitrobenzyl. [00511 The "(lower alkoxy)carbonyl(lower alkyl)
group" is similasdathose listeckabove imrelation toRPheEthoxycatbonylmethyl.is preferred. 0052 1 The
"(lower alkoxy)(lower alkyl) group" is a group corresponding to the above lower alkyl group which has
been substituteld By e above lower alkoxy group. Examples include methoxymethyl, ethoxymethyl,

n-propoxymethyl, eth%)émeg%éeth%yet %)ﬁ and ethoxyspropg%[(aq&il The "aml o(aowgr glkyl) group”
is, for example, a group correspon he above lower alky group w ich has been substituted by an

amino group. The lasaiD @r@@@pmamlqarﬁplb@gwadbydtkleeabl@\fa]aryd@mym or the@havengralkyl group.
Examples include phenylaminomethyl, phenylaminoethyl, benzylaminomethyl, and benzylaminoethyl. 0 0
5 4 ] The "C7-Cleraraitieyl Group Whithhas bders shbsaiied by aaC3-CF eyelrfidl hroup” is a C7-C16
aralkyl group WrEi&g 4%5 been substituted by the above C3-C7 cycloalkyl group.

The "lower alkylsulfonyl group" is similar to those
listed above in relation to R'.

[0041]

Examples of the "C3-C7 cycloalkyl group" include
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, and
cycloheptyl. The cycloalkyl group may further be substituted
by a phenyl group. Examples include phenylcyclopentyl. The
branched alkyl group, which is formed of a cycloalkyl group
and a linear alkyl group, will be described later in relation
to the cycloalkyl-alkyl group.

[0042]

The "C6-Cl4 cycloalkyl-alkyl group" is a group
corresponding to the above lower alkyl group which has been
substituted by a C3-C7 cycloalkyl group. As used herein,
"the above lower alkyl group" is a lower alkyl group defined
in relation to R'. Specific examples include
cyclopentylmethyl, cyclohexylmethyl, 2-cyclopentylethyl, 2-
cyclohexylethyl, dicyclopentylmethyl, 2,2-dicyclopentylethyl,
dicyclohexylmethyl, 2,2-dicyclohexylethyl.

[0043]

Specific examples of the "C6-Cl4 aryl group" include
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Examples include groups derived from a benzyl group whose 18 methylene group has been substituted
by a cyclopentyl group, a cyclohexyl group, a cycloheptyl group, or a similar group. Cyclopropylbenzyl,
cyclobutylbenzyl, cyclopentylbenzyl, and cyclohexylbenzyl are preferred, among others. [0055] The
"halogeno(lower alkyl)carbonyl group” is a group formed of the above halogeno(lower alkyl) group and a
carbonyl group. Examples include chloromethylcarbonyl, dichloromethylcarbonyl, fluoromethylcarbonyl,

2,2- difluoromettiydcarboaykichlareethylcarkanryl, dickhigroetiylearbhorytdueeerthylcarbonyl, and 2,2-
difluoroethylcarbonyl. 0 0 5 6 1 The "amino group which may be substituted by a phenyl group or a lower
alkyl group"” is al A8A<substituted amino group, or an amino group which has been substituted by a
phenyl group or the ak%fg(\éem Iolvxéesr %Igyltglreou(gj %a# arp(i)rlllo group, ngcg rk])aese Qegnl;ssutplsygjctg by the above
lower alkyl group is referred to as * (lower al yl) mino group”) . The ring- hydrogen on phenyl may be

substituted by any of theiabeve Ssubstitientse Speriiciexamples-ehthesaming,group which has been
substituted by a phenyl group include phenylamino, N,N- diphenylamino, and tolylamino

(p-methylphenyfdmiit)PISpecific 'exaffies of the doweraikyramino gfsup-iehatd shgthylamino,
et e L e G e

dimethoxyphenyl, trifluoromethylphenyl,
bis(trifluoromethyl)phenyl, methylchlorophenyl,
methoxychlorophenyl, methoxy(trifluoromethyl)phenyl,
dichloromethylphenyl, chlorodimethylphenyl,
dimethoxychlorophenyl, trifluorophenyl, trichlorophenyl,
tribromophenyl, methoxyfluorochlorophenyl,
methoxytrifluorophenyl, trifluoromethoxyphenyl,
trimethoxyphenyl, phenylphenyl, dimethylaminophenyl, and
nitrophenyl. Of these, trifluoromethylphenyl is preferred.
[0045]

Examples of the "C6-Cl4 aryloxy group" include phenoxy.
[0046]

Examples of the "C6-Cl4 aryloxy(lower alkyl) group"
include phenoxymethyl.
[0047]

Examples of the "C6-Cl4 arylthio(lower alkyl) group"
include phenylthiomethyl.
[0048]

The "C7-Cl6 aralkyl group" is a group formed of the
above lower alkyl group and the above aryl group. Specific

examples include benzyl, l-phenylethyl, phenethyl, and
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alkyl)amino group include N-phenyl-N-methylamino, N- cyclohexyl-N-methylamino,
N-cyclohexyl-N-phenylamino, N- tolyl-N-methylamino, and N-phenyl-N-ethylamino. 0057] Other
examples of the group represented by Rz include fluorenyl, indanyl, 1,2,3,4-tetrahydronaphthalenyl,
xanthenyl, piperidinyl, pyrrolidinyl, morpholino, tetrahydroisoquinolyl, indolyl, chromenyl,
isobenzofuranyl, tetrahydropyranyl, benzothienyl, adamantyl, fluorenyl(lower alkyl), adamantyl (lower
alkyl) , and pyridyltiawen akkyl)yihe "fluorenyl(lower alkyl) group” is a group corresponding to the above
lower alkyl group which has been substituted by a fluorenyl group, and examples include fluorenylmethyl.
The "adamantyl@&&et alkyl) group” is a group corresponding to the above lower alkyl group which has
been substituted by an,, adamantyl group, and examples.include adamantylmethyl. The "pyridyl(lower
alkyl) group” is a grou%}}:%rrr%es%% d(%ge t§ %ﬁél pat?ovet o%v&eglﬁ%?gr ﬂ%u\}\o/h%%yhegg been substituted by a
pyridyl group, apdexamplesdnslide pyridyimeihylud hesecgroups mayebe substituted byrany of the above
substituents (1 to 5 atoms or groups selected from among halogen atoms, the above lower alkyl group,
the above lower &Ry Groupt nithe giebptoxo Yrouptheidbode RafqErd(fowerakyh bfdlp, the above
aryl group, the above lower. alkylamino group). Examples inclyde methylindolyl and oxochromenyl. [0058]
Among these RE 2 R7-CT6 A1allyl G406, & lower kg1 20 6rat. & CB-C 1A group, a C3-07
cycloalkyl group,and 8pnaming gsaup ywhish saay beisihstituted by aphenyd graup ana, lewer alkyl group

are preferred. [0059]

spiro-bonded to the methylene group. The methylene group at
the a- or PB- position of the phenethyl group may be
substituted by a phenyl group which may have a substituent
(examples of the substituent including the above lower alkyl
group, halogen atoms, and the above lower alkoxy group) .
Examples of the benzyl group which has been substituted by
such a phenyl group include oa-phenylbenzyl, a-methylbenzyl,
a-methoxyphenylbenzyl, a-chlorophenylbenzyl, a-
fluorophenylbenzyl, a-methoxyphenylbenzyl, oa-methoxyphenyl-
methoxybenzyl, a-methyl-a-phenylbenzyl, o-phenyl-
chlorobenzyl, a-chlorophenyl-chlorobenzyl, o-
cyclopropylbenzyl, oa-cyclobutylbenzyl, oa-cyclopentylbenzyl,
a-cyclohexylbenzyl, and a-dimethylaminophenylbenzyl, with a-
phenylbenzyl being preferred. Examples of the phenethyl
group which has been substituted by a phenyl group include
o,o-diphenylethyl, o,B-diphenylethyl, and B,B-diphenylethyl,
with B,B-diphenylethyl being preferred.
[0050]

Specific examples of the benzyl group derived from

substitution of ring-hydrogen with a halogen atom or the like
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When p 3 represents a (lower alkanoyl)amino group, amino(lower alkanoyl) group, amino(lower
alkanoyl)amino group, di(lower alkyl)carbamoylamino group, or aralkyloxy(lower alkyl) group, R’
represents a hydrogen atom, or p 3 and R' together form -SOCH2-, S02CH2-, -NHCOCH2-,
-C(-NOH)CH2-1 - CH(OH)CH2-, or -OCH2-- Preferably, p 3 and R' together form - SOCH2-, S02CH2-,
-NHCOCH2-, -CH(OH)CH2-, -OCH2-, or - C(-NOH)CH2- 0 0 6 0 1 As used herein, the "(lower
alkanoyl)amino greupdis ah lamine group which hasdieen substituted:by $he above lower alkanoyl group.
Specific examples include acetylamino, propionylamino, butyrylamino, and pivaloylamino. The

"amino(lower alRaRBYYEPEEPE I a (fddp CofdspdRding 5 e tseratkanBtgrotRARRich has been
b, T, A o 2w
aminobutyryl. The "amino(lowet alkanoyl)amiho group”is agrougcorre%pondlng to the above (lower

alkanoyl)aminoqgreiyhwihigh: hag beenrsulstitdtegbby anigmine gnoup: Sspecific examplesdnelude
aminoacetylamino, aminopropionylamino, aminobutyrylamino, and aminopivaloylamino. The "di(lower
alkyl)carbamoyfahtineRgroap® is an amino group which has been substituted by a carbamoyl group which
has been subst:ﬁ] 1 by two of the above lower alkyl groups. Examples include dime thyl ca rbamo
ylami no and diethylcarbamoylamino. The "aralkyloxy(lower alkyl) group” is a group corresponding to the

above lower alkyl groug,which Bas beensistitutesbhy an1 aralkyloxy.groug-having the above aralkyl
group. Examples include benzyloxymethyl. [00611 Examples of the lower alkyl group represented by P5
similar to those listed above in relation to R'.

Ethoxycarbonylmethyl is preferred.
[0052]

The " (lower alkoxy) (lower alkyl) group" is a group
corresponding to the above lower alkyl group which has been
substituted by the above lower alkoxy group. Examples
include methoxymethyl, ethoxymethyl, n-propoxymethyl,
ethoxymethyl, ethoxyethyl, and ethoxypropyl.

[0053]

The "amino (lower alkyl) group" is, for example, a group
corresponding to the above lower alkyl group which has been
substituted by an amino group. The amino group may be
substituted by the above aryl group or the above aralkyl
group. Examples include phenylaminomethyl, phenylaminoethyl,
benzylaminomethyl, and benzylaminoethyl.

[0054]

The "C7-Cl6 aralkyl group which has been substituted by
a C3-C7 cycloalkyl group" is a C7-Cl6 aralkyl group which has
been substituted by the above C3-C7 cycloalkyl group.

Examples include groups derived from a benzyl group whose
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include those listed above, with methyl being preferred. 0 0 6 2 1 nj denotes 1 or 2, with 1 being
preferred. n2 denotes O or 1, with 1 being preferred. 0 0 6 3 1 No particular limitation is imposed on the
salt of the present invention and a salt thereof, so long as the salt is pharmaceutically acceptable.
Examples of the salt include acid-addition salts such as hydrochlorides, sulfates, nitrates,
hydrobromides, p-toluenesulfonates, methanesulfonates, fumarates, succinates, and lactates. Of these,
hydrochlorides aea praferredy dheccompovadrofdhe s ptesent dnwgntiorcand @osalt therepdalso encompass
solvates thereof. The compound of the present invention includes optically active species attributable to
an asymmetric 8afb6ih At6ivor Sfeistruttrdt feRErsy ITHES Bptieally*active: IshecdéSaRd mixtures
thereof also fallé/vitgin the scope of Er)e Qregent invei%té%nz.%lo 06 4ﬂ 22 The ckg)mp%nd of the present
term

. . clopr enz cloput , C open ern , and
invention or a salt thefeot® ay be Bf)rodu edviaanin dlate,yfor gxamg e, a f—ymethﬁamlnopentemol

derivative (11). Speciicatly; semppung-£11)-eaa be-produseddhseugh the following scheme: [00 6 5
[F5] CHO (2) (3) R'CHO R8") (6) N~CO,R (7)
[0055]

The "halogeno (lower alkyl)carbonyl group" is a group
formed of the above halogeno(lower alkyl) group and a
carbonyl group. Examples include chloromethylcarbonyl,
dichloromethylcarbonyl, fluoromethylcarbonyl,
difluoromethylcarbonyl, chloroethylcarbonyl, 2,2-
dichloroethylcarbonyl, fluoroethylcarbonyl, and 2,2-
difluoroethylcarbonyl.

[0056]

The "amino group which may be substituted by a phenyl
group or a lower alkyl group" is a non-substituted amino
group, or an amino group which has been substituted by a
phenyl group or the above lower alkyl group (an amino group
which has been substituted by the above lower alkyl group is
referred to as " (lower alkyl)amino group"). The ring-
hydrogen on phenyl may be substituted by any of the above
substituents. Specific examples of the amino group which has
been substituted by a phenyl group include phenylamino, N,N-
diphenylamino, and tolylamino (p-methylphenylamino).
Specific examples of the (lower alkyl)amino group include
methylamino, dimethylamino, ethylamino, diethylamino, and n-
propylamino. Specific examples of the amino group which has

been substituted by the phenyl group and the (lower
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R8 N R'02C-~"-~--~ 1T, 4 X X4 (8) R 7020 NH, 7 NH' CHO R 020 HN' CH, HO--4~--~ X3 X3 A X, XA
X4 (9) X4 (10) [0 0 6 6 1 [wherein X3 and X' have the same meanings as defined above; R' represents
a protective group for an amino group; R' represents the aforementioned lower alkyl group; and R
represents a tert-butyl group or a phenyl group]. 0 0 6 7 ] Specifically, commercial benzaldehyde (2) is
dissolved 23 in a solvent such as ethanol-water in the presence of ammonium carbonate, followed by

reacting with pofassiunsncyied ade,diothenrehy: fermiepmpoundi@)e thea imidezplidine ring of the compound
(3) is opened with a base, and amino groups are protected with an appropriate protective group, to
thereby form comiFeGh@ () ~ExBmiples onihe bale erfiployedyor opeting the imtdazbiidine ring include

SOdmn1hydnnqgglyl—N—methylamino, and N-phenyl-N-ethylamino.

[0057]

Other examples of the group represented by R? include
fluorenyl, indanyl, 1,2,3,4-tetrahydronaphthalenyl, xanthenyl,
piperidinyl, pyrrolidinyl, morpholino, tetrahydroisoquinolyl,
indolyl, chromenyl, isobenzofuranyl, tetrahydropyranyl,
benzothienyl, adamantyl, fluorenyl (lower alkyl),
adamantyl (lower alkyl), and pyridyl (lower alkyl). The
"fluorenyl (lower alkyl) group" is a group corresponding to
the above lower alkyl group which has been substituted by a
fluorenyl group, and examples include fluorenylmethyl. The
"adamantyl (lower alkyl) group" is a group corresponding to
the above lower alkyl group which has been substituted by an
adamantyl group, and examples include adamantylmethyl. The
"pyridyl (lower alkyl) group" is a group corresponding to the
above lower alkyl group which has been substituted by a
pyridyl group, and examples include pyridylmethyl. These
groups may be substituted by any of the above substituents (1
to 5 atoms or groups selected from among halogen atoms, the
above lower alkyl group, the above lower alkoxy group, nitro
group, oxo group, the above halogeno(lower alkyl) group, the
above aryl group, the above lower alkylamino group) .

Examples include methylindolyl and oxochromenyl.
[0058]

Among these R?, a C7-Cl6 aralkyl group, a lower alkyl
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potassium hydroxide, and barium hydroxide. Among them, sodium hydroxide is preferred. Examples of
the protective group include a benzyloxycarbonyl group (Z group), a trifluoroacetyl group, and a
tert-butoxycarbonyl group (Boc group) . Of these, a Boc group is preferred. Alternatively, benzaldehyde
(2) can be produced through a known production method. [0068] Subsequently, compound (4) is reacted
with an acid source (i.e., reagent generating acid in the reaction system) in a solvent such as alcohol,
whereby deprotectiap of amifec gtoups and-esierifieation-can becpedonnedgThedhusdarmed ester
compound (5) is reacted with aldehyde (6) in the presence of a base in a solvent such as acetonitrile, to
thereby form cotipdGnd ¥PY PEREATPIeS'F the agitPsdureet ethpldyéd M esiteriffEation iRludle thionyl
chloride, hydroi:gloric a(iig §ulfuric acid nitriceafcid, @éprofluoric acid, hydrobromic acid, hydroiodic acid,

p-toluenesulfonic “éecjfd,ame haresulfonic gc%r, frifluoroacetic acid, trichloroacetic acid, acetic acid, and

formic acid. Of theseo24 thionyl chloride is preferred. The aldehyde (6) is preferably benzaldehyde. [0069]
Compound (8) can be produced by dissolving compound (7) in an estric solvent such as ethyl acetate, in
a halogen- containing efvert suePas ehidroniethyirer (préferapijletiyi eetar)and treating the
solution with allglﬁr@o iflewin rthgl resence of a base and a phase tranifer cais]l st. Examples of the base

. 1 . :
include potassium car ona e, SO |3r%oé/ar)oo%]é?&péoé?ﬁlrﬁ%yd?gﬁae?pofaa%%yu Hﬁ/ldx}(%x%]é?%%tasswm tert-

butoxide. Examples efithe phase jransfencatalyst incldde iy, or aralkyloxy (lower
alkyl) group, R represents a hydrogen atom, or R’ and R*
together form -SOCH;-, -SO,CHy-, -NHCOCH,-, -C(=NOH)CHy-, -
CH (OH) CH,-, or -OCH,-. Preferably, R’ and R* together form -
SOCH,-, -SO,CH,-, -NHCOCH;-, -CH(OH)CHy-, -OCH,-, or -
C (=NOH) CH,-.
[0060]

As used herein, the " (lower alkanoyl)amino group" is an
amino group which has been substituted by the above lower
alkanoyl group. Specific examples include acetylamino,
propionylamino, butyrylamino, and pivaloylamino. The
"amino (lower alkanoyl) group" is a group corresponding to the
above alkanoyl group which has been substituted by an amino
group. Specific examples include aminocacetyl, aminopropionyl,
and aminobutyryl. The "amino (lower alkanoyl)amino group" is
a group corresponding to the above (lower alkanoyl)amino
group which has been substituted by an amino group. Specific
examples include aminoacetylamino, aminopropionylamino,
aminobutyrylamino, and aminopivaloylamino. The "di (lower
alkyl)carbamoylamino group" is an amino group which has been

substituted by a carbamoyl group which has been substituted
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tetrabutylammonium bromide, n-tetrabutylammonium chloride, and n-tetrabutylammonium sulfate. 007 0
] The compound (8) is treated with acid to form compound (9), and subsequently, formic acid and acetic
anhydride are reacted with compound (9), to thereby produce compound (10). The compound (10) is
reduced, to thereby form an intermediate (11) for producing the compound of the present invention.
Examples of the acid employed in treating of compound (8) include hydrochloric acid, sulfiruc acid, nitric
acid, hydrofluor¢ acidy lymdroheomicaeid] andhydraipdie acich Of thesehyesochionaaeid is preferred.
Preferably, the compound (10) is reduced by use of a reducing agent such as aluminum lithium hydride,
sodium borohydHde Borbageheaeit! 3 situ preparatibhtemssdiam. Bercydridé @nd acetic acid),

diisobutylaluinum h gg%;b%%ﬁgdium bisi(g ZB methoyet@gxg)a@l}uminum Iydride ei\d-AI)C.o[OO71]

Y . ;
Compound (11),?th|c ixture of diastereo reor%, can be derived to an %f) ical y active species

through routine - apticalyesohusins: For iexamplensompoundh@ld )ris seacteds withui+)Ldirp,telyoyl-D-tartaric
acid (hereinafter referred to as "(+)-DTTA"), to thereby form a diastereomer salt mixture containing a
racemic mixture* 6f-&SmMpndIldyanthan "eptick rebselttionagent! Subseguentiy2ardiastereomer salt of
interest is separiarzteg tgro h relcipitatiqcr#OEa similar technique, followed by optional recrystallization,

and the thus-sepacraltleg iastéreomer salt is treated with alkali. The diesteromer salt not treated with

alkali may also bgoused. Preferably, an optical active species of compound (11) is employed as an

intermediate in production of the compound of
Examples of the lower alkyl group represented by R’

include those listed above, with methyl being preferred.
[0062]

n; denotes 1 or 2, with 1 being preferred. n,; denotes 0
or 1, with 1 being preferred.
[0063]

No particular limitation is imposed on the salt of the
present invention and a salt thereof, so long as the salt is
pharmaceutically acceptable. Examples of the salt include
acid-addition salts such as hydrochlorides, sulfates,
nitrates, hydrobromides, p-toluenesulfonates,
methanesulfonates, fumarates, succinates, and lactates. Of
these, hydrochlorides are preferred. The compound of the
present invention and a salt thereof also encompass solvates
thereof. The compound of the present invention includes
optically active species attributable to an asymmetric carbon
atom or other structural features. These optically active
species and mixtures thereof also fall within the scope of
the present invention.

[0064]
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the present invention. 0 0 7 2 1 The compound of the present invention or a salt thereof may be
produced through the following scheme: [0 0 7 3 [F61 26 HN CHa R, NiCHa R, N'CH' HO HO HNC CHa/
(12)RCHs S(s) HaC,)~S'(S) IOx.,I-NO. x~1_N-JO /a(16) -X CHa/ xa xa (19) Xx1R H,C RI-x'
N"v N x (I-b) [0074] [wherein R1, R2, R6, X1, X2, X3 and X9 have the same meanigs as defined

above].

The compound of the present invention or a salt thereof
may be produced via an intermediate, for example, a 2-
methylaminopentenol derivative (11). Specifically, compound

(11) can be produced through the following scheme:

[0065]
[F5]
0
CHO
y " R®HN CO,H H,N.__CO,R
'_X3 » » —_—
J =
A \X4 :)_Xg ;J_.XS
j%S \\\ﬂ \\\@
()] X
X4
@) (C] 5)
R70,C
[006060]

[wherein X°’ and X' have the same meanings as defined above; R°®
represents a protective group for an amino group; R’
represents the aforementioned lower alkyl group; and R®
represents a tert-butyl group or a phenyl group].

[0067]

Specifically, commercial benzaldehyde (2) is dissolved
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0075] The amino group of the optical active species (12) of compound (11), produced through the above
method, is protected in a routine manner, to thereby form compound (13). The compound (13) is
sequentially oxidized and methylaminated, to thereby produce compound (14). The oxidation may be
performed by dissolving copound (13) in a solvent such as dimethyl sulfoxide, and treating the solution
with sulfur trioxide-pyridine in the presence of a base such as triethylamine, or treating the solution with
tetrapropylammbniumspanrdthenate in the presence-abNd14) QHNe |Bhé €02H XrRx 27
methylmorpholine-N-oxide. Methylamination may be performed by dissolving aldehyde of compound (13)
in a solvent suc"8®Thethaitol Padding metyiaifite B the 36lution, FéfilixiRg thé SHkture to thereby form
an imine (Schiff bas%}t and refl%ien]g the jﬁl’(g;fne with a recclycjg% ag htesuicnb.%ls sogiiu ingorocyanohydride

_ Is) :
or sodium boroﬁ)}/&rﬁl e eOOJ/Léﬁ [ orderto pro u%gmc%orﬁaoun 15) by mtrofﬂuéﬁ% R1 group in formula (1)

into the amino growp effcarmpounddd)dthescompiund (14) isidissaelved da A selventsuch as acetonitrile,
and acid chloride (R1-Cl) is reacted with the solution in the presence of a base such as triethylamine.
When acid chlofitiespaifiuetopiopiesyicchloide, pivarip cioridé card presionyEchloride; afe used,

o o S SRRELIE, 61Ol e R e . The o
opening the imidazolidine ring include sodium hydroxide,
potassium hydroxide, and barium hydroxide. Among them,
sodium hydroxide is preferred. Examples of the protective
group include a benzyloxycarbonyl group (Z group), a
trifluoroacetyl group, and a tert-butoxycarbonyl group (Boc
group) . Of these, a Boc group is preferred. Alternatively,
benzaldehyde (2) can be produced through a known production
method.

[0068]

Subsequently, compound (4) is reacted with an acid
source (i.e., reagent generating acid in the reaction system)
in a solvent such as alcohol, whereby deprotection of amino
groups and esterification can be performed. The thus-formed
ester compound (5) i1s reacted with aldehyde (6) in the
presence of a base in a solvent such as acetonitrile, to
thereby form compound (7). Examples of the acid source
employed in esterification include thionyl chloride,
hydrochloric acid, sulfuric acid, nitric acid, hydrofluoric
acid, hydrobromic acid, hydroiodic acid, p-toluenesulfonic
acid, methanesulfonic acid, trifluorocacetic acid,

trichloroacetic acid, acetic acid, and formic acid. Of these
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case, reaction is preferably performed under cooling with ice. Alternatively, instead of acid chloride,
anhydride of trifluoroacetic acid, chlorodifluoroacetic acid, etc. may also be employed for introducing R1
group, whereby compounds Nos. 3 and 4 described later in the Examples can be produced. 0077]
Subsequently, the vinyl group of compound (15) is treated with osmium tetraoxide, to thereby form a diol
species, which is oxidized by sodium periodate, to thereby form an aldehyde. The aldehyde is reacted
with separately 28iprepared spirofleenzo(c)tbiophene-1(3H3, 4xptperidiae]«@S): oxide/(S)-(+)-mandelate
(16), to thereby form the corresponding imine. This imine is reduced, to thereby produce compound (17)
Examples of th& feédGeing agetftifchitfd 8668ium cyanoborohydride. [0078] When the aldehyde obtained
from compound go'igdé reacted with spiro[isoquinoline-1(2H),4'-piperidine]-3(4H) monohydrochloride (18)
instead of compoun ?16), followed by reacting a reducing agent, compound (19) can be produced.
[0079] Through reactionmgthuthe qayespendisgdipeariding speeaiesshe inventiemeeampoungs in which p 3
and R' together form -S02CH2- or -CH(OH)CH2- can be produced in a similar manner as described
above. [0080] €Bnwersicrt bt oRTPOURTH: (NI the compound df i€ present ferdion(1-a) may be
carried out by deprotecting the amino group of compound Q ith trifluoroacetic acid similar

C Qca 1§ {ilv % suc% clﬁo %’% a/\rlly élfpz(fﬁg&f)aé? eg{l q

)

bl n s e as rQ
reagent and reacting the gpro ected species with an acid n & solvent such as
acetate) and treating the solution with allyl bromide in the

presence of a base and a phase transfer catalyst. Examples
of the base include potassium carbonate, sodium carbonate,
sodium hydroxide, potassium hydroxide, potassium tert-
butoxide. Examples of the phase transfer catalyst include n-
tetrabutylammonium bromide, n-tetrabutylammonium chloride,
and n-tetrabutylammonium sulfate.
[0070]

The compound (8) is treated with acid to form compound
(9), and subsequently, formic acid and acetic anhydride are
reacted with compound (9), to thereby produce compound (10).
The compound (10) is reduced, to thereby form an intermediate
(11) for producing the compound of the present invention.
Examples of the acid employed in treating of compound (8)
include hydrochloric acid, sulfiruc acid, nitric acid,
hydrofluoric acid, hydrobromic acid, and hydroiodic acid. Of
these hydrochloric acid is preferred. Preferably, the
compound (10) is reduced by use of a reducing agent such as
aluminum lithium hydride, sodium borohydride, borocacetic acid
(in situ preparation from sodium borohydride and acetic acid),

diisobutylaluinum hydride, or sodium bis (2-

25



acetonitrile in the presence of a base. For example, when 3,3-diphenylpropionyl chloride is used as an
acid chloride, hydrochloride of compound No. 1 described later in the Examples can be produced. In this
case, reaction is preferably performed under cooling with ice. [0081] 29 Conversion of compound (19) to
the compound of the present invention (1-b) may be carried out by deprotecting compound (17) in a
manner that employed in conversion to compound (1-a), and reacting the deprotected species with an
isocyanate (R'-NEQvan inert salvent suehtasd tettahydrefan, For example, when diphenylmethyl
isosyanate is used as an isocyanate, hydrochlorides of compounds Nos. 3 and 4 described later in the
Examples can Hé prdduced. [00821 Compounds according to the present invention in which X' is
-NHCO- or -OCO- carbge}porgdgcqq ir} a s&%lg{l manner q@t%ersgrigJ@dda}%%\éeér[ggﬁg%SThe crgmpound of
the present invention and a salt theredf exhibited exceflent antagonistic activity against NR- 1 receptor
and/or NK-2 receptae aswaantiened infhe test 1Examples deserbed later.dRgHicubarty, tbe following
compounds and salts falling within the scope of the present invention exhibited remarkably excellent
NK-2 receptor ahtagohisticaetvity @hd ahtagenistie etiviPagainst NK-1) ahdl NRaZ Feceptors. (1)
Compounds and salts exhihiting NK-2 receptor antaganistic_.actiyity; (1-1) Compounds and salts in which
T single DOHEL (1.3) ThE Abevel oot ad SRS (L) (Lo s S S e oo

to as " (+)-DTTA"), to thereby form a diastereomer salt

mixture containing a racemic mixture of compound (11) and an
optical resolution agent. Subsequently, a diastereomer salt
of interest is separated through precipitation or a similar
technique, followed by optional recrystallization, and the
thus-separated diastereomer salt is treated with alkali. The
diesteromer salt not treated with alkali may also be used.
Preferably, an optical active species of compound (11) is
employed as an intermediate in production of the compound of
the present invention.
[0072]

The compound of the present invention or a salt thereof
may be produced through the following scheme:
[0073]

[F6]
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together form -NHCOCHS3- are more preferred. (1-3) The above compounds and salts (1-2) in which R' 30
represents a C6-C14 aryl group or a C7-C16 aralkyl group are particularly preferred. A ring hydrogen
atom of these groups may be substituted by 1 to 5 atoms and groups selected from among a halogen
atom, a lower alkyl group, a lower alkoxy group, a nitro group, an oxo group, a halogeno(lower alkyl)
group, a C6-C14 aryl group, and a lower alkylamino group. Examples of the aryl group and aralkyl group
include phenyl and trifluoromethylphenyl. (1) Compaiinds and galtg,exhibiting NK-1 and NK-2 receptors

HN
h

antagonistic activity; (2-1) G ds and saltg+ N ieh R'r *" a C6-C14 aryl group, or an amino
group which may be substitut%jxiath a phenyl gr ;X'A ring hy en atom of these groups may be
substituted by 1 to 5 atoms orgroups-selected fromgmong a h ¢ien atom, a lower alkyl group, a lower

alkoxy group, a nitro group, an gxo group, a haloggno(lower alky|) group, a C6-C14 aryl group, and a
lower alkylamino group. Examples of the aryl group and amino group include a-phenylbenzyl, a-
chlorophenylbenzyl, a-dimethyl @ opthnbeenzyI, a,a- diphenylethyl, P,P-diphenylethyl, and
N,N-diphenylamino.x,(Z‘i\Z.)"Fhe (a:g),mgqlunds and sa 2-1) in which X1 rggzr ts NH or a single
bond are more préfetfed, (2-3)THe above compgungds arll alts (2-2) in whicAp3 représents -SOCH2- or

-NHCOCH2- are furtﬁ“ai pere Rreferred. (2-4), akhowe eorapounds and, sa
represents a lower alka Exyl groyp which may be stituted by 1 to 5 haleg
VR

preferred. 3100841 «9 N, "
an (1-a)
HN Y XZ/RZ
(18) R~ CHs ° Hac\N/go g

[0074]

[wherein R', R?, R®, X!, %%, X’ and X! have the same meanigs as
defined above].

[0075]

The amino group of the optical active species (12) of
compound (11), produced through the above method, is
protected in a routine manner, to thereby form compound (13).
The compound (13) is sequentially oxidized and methylaminated,
to thereby produce compound (14). The oxidation may be
performed by dissolving copound (13) in a solvent such as
dimethyl sulfoxide, and treating the solution with sulfur
trioxide-pyridine in the presence of a base such as
triethylamine, or treating the solution with

tetrapropylammonium perruthenate in the presence of N-
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Accordingly, the compound of the present invention or a salt thereof is an effective ingredient as a drug,
particularly as a drug for preventing and/or treating diseases related to tachykinin. Examples of the
diseases related to tachykinin include those related to the central nervous system, including anxiety,
depression, psycopathy, and shizophrenia; nerve degeneration diseases including AIDS-associated
dementia, senile dementia of Alzheimer type, Alzheimer's disease, Down's syndrome, demyelinating
disease, amyotrephig lateralh scleresis;-beurtpathye petiphetal ateilsopathy, endoaeuralgias respiratory
diseases including chronic obstructive pulmonary disease, bronchitis, pneumonia, bronchoconstriction,
asthma, coughPihflarifrator diseases iudihgirfamifatory Bowel Dieséase B psbfiasis,
fibrositis, osteo%g@ﬂtis, gegaeggri%tivemartt ri 'sa, and ag(i)cuclﬁr rhseoﬁml%\ti%rrq; e%_%r%a}é and %Illergic diseases

including rhinitis; imitable diseases “inclu |Kg those cause eby vine pJIant's; irritable bowe %yndrome (IBS);

ophthalmologicak ciseases inaludingo gongunctivitisi werral conjumetivtis,epringh eatasth, udestuction of the
blood-aqueous humor barrier associated with various inflammatory ophthalmological diseases, elevation
of inside pressuréofiféreuldriéhambefunigss;2 SRintdiseases indladinigcontact dermatitis, atopic
dermatitis, hives, and other skin, giseases i cludir]ig ec; erggt-ﬂﬁg dermatitis; addictions including alcohol

dependence; 3 %ﬁ%?&aaﬂf/ e&p?éss?ec? f)aﬁ% 5§%a condition caused by stress; reflex sympathetic

dystrophy includingzshoulder-hand syndrome; dysthymia; immunoenhancement- or immunosuppression-

related diseases including undesired immumoreactions (such as rejection of grafts) and systemic lupus
erythematosus; In order to produce compound (15) by introducing R*

group in formula (1) into the amino group of compound (14),
the compiund (14) 1is dissolved in a solvent such as
acetonitrile, and acid chloride (R?—Cl) is reacted with the
solution in the presence of a base such as triethylamine.
When acid chlorides, trifluoropropionyl chloride, pivaloyl
chloride, and propionyl chloride, are used, compounds Nos. 1,
2, and 5, respectively, described later in the Examples can
be produced. The acid chloride may be prepared from the
corresponding carboxylic acid in a routine manner. In this
case, reaction is preferably performed under cooling with ice.
Alternatively, instead of acid chloride, anhydride of
trifluorocacetic acid, chlorodifluoroacetic acid, etc. may
also be employed for introducing R* group, whereby compounds
Nos. 3 and 4 described later in the Examples can be produced.
[0077]

Subsequently, the vinyl group of compound (15) is
treated with osmium tetraoxide, to thereby form a diol
species, which is oxidized by sodium periodate, to thereby

form an aldehyde. The aldehyde is reacted with separately
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digestive diseases including diseases caused by abnormality of the nerve controlling the internal organs,
colitis, ulcerative colitis, Crohn's disease; emesises induced by X- ray irradiation, chemotherapeutic
agents, poisons, toxins, pregnancy, vestibular disorder, postoperative disease, gastrointestinal
obstruction, reduction of gastrointestinal motility, visceral pain, migraine, increase in intracranial
pressure, decrease in intracranial pressure, and an emesis as a side effect caused by administration of

various drugs; bpladderdaneton diserdees nctidiagroyséitis ard) Yrinagyi freondinesce; eelagen disease,
scleroderma, and eosinophilia caused by fascila hepatica; diseases caused by anomalous blood flow by
vasodilatation oP¥E$BEoRSTiEtibATHitIGdingS anga, niigrainer @l RayHalds disease; pains involving

the pain-nocicecptgr é@durq(iﬂ%mi Irnalig%, he%j?ch%m%d tggthgecggé6[808%T@§ecoerg%ound of the present
invention or a salt thereof may be administered perora?ly or parenterally. xamplfes f the peroral form
include tablets, gapsules, grapdlesdpowder, andsynus arplesreftheipayentesat form include
injections and suppositories. Such drug preparations may be produced through any 33 suitable known
method by use dfalvitiety of Bedities? oRediplents {€.9:, sugar derivatives such as lactose, sucrose,

glucose, mannit @ﬁgﬂ]sorbit; starch derivatives such as corn starch, potato starch, a-starch, dextrin, and
carboxymethylstarch; cellulose derivatives such as crystalline cellulose, low-substituted

hydroxypropylcellulosen dydroxypropytmethylgalilose; carbexypethyilcellulose, sgarboxymethylcellulose
calcium, and internal-cross-linked carboxymethylcellulose sodium; organic excipients such as
reacted with spiro[isoquinoline-1(2H),4'-piperidine]-3(4H)
monohydrochloride (18) instead of compound (16), followed by
reacting a reducing agent, compound (19) can be produced.
[0079]

Through reaction with the corresponding piperidine
species, the invention compounds in which R® and R® together
form -SO,CH,- or —-CH(OH)CH,- can be produced in a similar
manner as described above.

[0080]

Conversion of compound (17) to the compound of the
present invention (l-a) may be carried out by deprotecting
the amino group of compound (17) with trifluorocacetic acid or
a similar reagent and reacting the deprotected species with
an acid chloride (R*-X?-COC1) in a solvent such as
acetonitrile in the presence of a base. For example, when
3,3-diphenylpropionyl chloride is used as an acid chloride,
hydrochloride of compound No. 1 described later in the
Examples can be produced. In this case, reaction 1is
preferably performed under cooling with ice.

[0081]
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acacia, dextran, and pullulan; silicate derivatives such as light anhydrous silicic acid, synthetic aluminum
silicate, and magnesium metasilicate aluminate; and inorganic excipients such as phosphates (e.g,
calcium phosphate), carbonates (e.g., calcium carbonate), and sulfates (e.g., calcium sulfate));
lubricants (e.g., metal stearates such as stearic acid, calcium stearate, and magnesium stearate; talc;
colloidal silica; waxes such as veegum and spermaceti; boric acid; adipic acid; sulfates such as sodium
sulfate; glycol; fumaricacid;rsodiunmolienzeatie)n D -leugjne;datty acidspdim salts;Hauryl sulfates such
as sodium lauryl sulfate and magnesium lauryl sulfate; silicates such as silicic acid anhydrate and silicic
acid hydrate; afd f#e Bforefivéhitiored Stafeh derivativesyBingerS e g0 hslgRmNiB§irdiidone), macrogol,

and the same comnpoundc§ 3% J;nentioned in relati%n to above excipients); disinteg}ran%s (e.g., the same
(efe) ﬁoun ) 1N a mﬁnn?f ha .em% oge #P c_nyer51 . a)
compounds as mentioned In relation to the above excipients and chemically modified starch/cellulose

species such as sadium 34 @roscarmeliosessadium eaboxyprethylstarghs ppdicress-inkedn
poly(vinylpyrrolidone)), stabilizer25 (e.g., paraoxybenzoates such as methylparaben and propylparaben;
alcohols such asseRigeBltanot, bBRZYl dleohs!, arephemiEeyt afcthol2 Benzalkonium chloride;

phemols such as phenol and cresol; thimerosal; dehydroacetic acid; and sorhic acidF)' sweetening and
Ravoring agens 50 GALRrANy Shiploy ot SHERRIEte. ot St AT it AIGHE 00861 When

the compound afsthejaresest inventionsara salt thereetisiemployed.as asdhsgathe dese tohumans
varies in accordance with the condition, age, sex, administration method, and other factors of patients.
For example, inand 4 described later in the Examples can be produced.

[0082]

Compounds according to the present invention in which X?
is -NHCO- or -0CO- can be produced in a similar manner as
described above.

[0083]

The compound of the present invention and a salt
thereof exhibited excellent antagonistic activity against NK-
1 receptor and/or NK-2 receptor as mentioned in the test
Examples described later. Particularly, the following
compounds and salts falling within the scope of the present
invention exhibited remarkably excellent NK-2 receptor
antagonistic activity, and antagonistic activity against NK-1
and NK-2 receptors.

(I) Compounds and salts exhibiting NK-2 receptor antagonistic
activity;

(1-1) Compounds and salts in which X? is a single bond.

(1-2) The above compounds and salts (1-1) in which R® and R?
together form -NHCOCH3- are more preferred.

(1-3) The above compounds and salts (1-2) in which R?
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peroral administration, preferably 0.01 to 100 mg/kg-body weight, more preferably 0.1 to 50 mg/kg-body
weight, is administered at a time, and in intravenous diministration, preferably 0.01 to 100 mg/kg-body
weight, more preferably 0.05 to 50 mg/kg-body weight, is administered at a time. The drug is preferably
administered once to several times per day, depending on the condition. Examples [0087] The present
invention will next be described in more detail by way of Examples, which should not be construed as
limiting the inventipndberets. i te-tallowing Exarpless ralktheropticallyractivel species were derived
through resolution by use of (+)-DTTA. 35[0 0 8 8] Example 1(a) Synthesis of
5-(3,4-dichlorogtieryhciritazglidine 2 4t@idne J0O8IP[FTI E1ErC1ELKCN, INAAT2CEBRIN"Y"~O
EtOH, H20 C1 LQOQ 3.4- isqcm%robenzgldelhytdoe_ @ant% éoota%sium %asnide @g@e@ gnd ammonium

; ted
carbonate (824 g%XNer% issolved ina solvent mixture o ethaarhol%f% L) and water (1.5%mL), followed by

stirring at an interaldemperatuyerof6dig 650Coferrl howy.1 The seacticn mixtire was left to cool to room
group, a nitro group, an oxo group, a halogeno (lower alkyl)
group, a C6-Cl4 aryl group, and a lower alkylamino group.
Examples of the aryl group and aralkyl group include phenyl
and trifluoromethylphenyl.
(IT) Compounds and salts exhibiting NK-1 and NK-2 receptors
antagonistic activity;

(2-1) Compounds and salts in which R? represents a C6-Cl4
aryl group, or an amino group which may be substituted with a
phenyl group. A ring hydrogen atom of these groups may be
substituted by 1 to 5 atoms or groups selected from among a
halogen atom, a lower alkyl group, a lower alkoxy group, a
nitro group, an oxo group, a halogeno(lower alkyl) group, a
C6-Cl4 aryl group, and a lower alkylamino group. Examples of
the aryl group and amino group include a-phenylbenzyl, o-
chlorophenylbenzyl, a-dimethylaminophenylbenzyl, a,o-
diphenylethyl, PB,pB-diphenylethyl, and N,N-diphenylamino.

(2-2) The above compounds and salts (2-1) in which Xx?
represents NH or a single bond are more preferred.

(2-3) The above compounds and salts (2-2) in which R>
represents —-SOCH,- or —-NHCOCH,- are further more preferred.

(2-4) The above compounds and salts (2-3) in which R!
represents a lower alkanoyl group which may be substituted by

1 to 5 halogen atoms are particularly preferred.
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temperature, and ethanol was evaporated under reduced pressure. Water was added to the residue,
followed by filtration and drying, to thereby give the title compound (900 g) The title compound was used
in the next step without further purification. [0091] mp. 223.0-225.00C MS (El) m/z 244 (M") 1H-NMR
(270MHz, DMSO-d6) 6 ppm: 5. 26 (1H, s) 7. 35 (1H, dd, J-2.0, 8.5Hz),7.60 (1H, d, J-2.0Hz),7.69 (1H, d,
J-8.0Hz),8.46 (1H, s),10.90 (1H, br). [00921 36 Example 1(b) Synthesis of
tert-butoxycarbagnylamino-(3,4-dichlorophenyl)- acetic acid [0093] [F8] O~-NH Boc HN COHHN O 1)
NaOH ag. Y 2 Cl 0094] CI 2) 1,4-Dioxane, (Boc)20 CI CI 5-(3,4-Dichlorophenyl)-imidazolidine-2,4-dione
(900 g) was dissolved‘fif25% a§d&ous 3BditaRTREREXIgE SOl €36t Lirfolbivee by Feffuxing for 3

hours. The resultant mixture  was,cooled with.ce, fo an jnternal femperatuye, of 20C or

particularly as a drug for preventing and/or treating
diseases related to tachykinin.

Examples of the diseases related to tachykinin include
those related to the central nervous system, including
anxiety, depression, psycopathy, and shizophrenia; nerve
degeneration diseases including AIDS-associated dementia,
senile dementia of Alzheimer type, Alzheimer's disease,
Down's syndrome, demyelinating disease, amyotrophic lateral
sclerosis, neuropathy, peripheral neuropathy, and neuralgia;
respiratory diseases including chronic obstructive pulmonary
disease, bronchitis, pneumonia, bronchoconstriction, asthma,
cough; inflammatory diseases including Inflammatory Bowel
Diesease (IBD), psoriasis, fibrositis, osteocarthritis,
degenerative arthritis, and articular rheumatism; eczema; and
allergic diseases including rhinitis; irritable diseases
including those caused by vine plants; irritable bowel
syndrome (IBS); ophthalmological diseases including
conjunctivitis, wvernal conjunctivitis, spring catarrh,
destruction of the blood-aqueous humor barrier associated
with various inflammatory ophthalmological diseases,
elevation of inside pressure of the ocular chamber, miosis;
skin diseases including contact dermatitis, atopic dermatitis,
hives, and other skin diseases including eczema-like

dermatitis; addictions including alcohol dependence;
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lower. 1,4-Dioxane (1.83 L) and di-tert-butoxydicarbonate (936 g) were added to the mixture, and the
mixture was stired at an internal temperature of 15 to 25C for one hour. Concentrated hydrochloric acid
(2.4 L) and iN agueous potassium hydrogensulfate (1.7 L) were sequentially added to the mixture to
adjust the pH to 4. The insoluble matter was passed through Celite, followed by washing with ethyl
acetate. The filtrate was subjected to partitioning and then extraction with ethyl acetate. The organic
layer was washgesywithesaturateddarine @l b, tthiad over soditima sulfate @nhysfatey andrecncentrated
under reduced pressure, to thereby give the title compound (900 g) . The title compound was used in the
next step withotifutther PR afien 137 JG6OSPIIS (EPFhiAE 319 (WP ULHNMRREY OMHZ, DMSO-d6,
60C)S ppm:1.37 (9H 3)“,5@5 1H, d, J=7.5H2),7.19-7.51 (1H, br),7.37 (1H, dd, J=2.0, 8.5Hz),7.56 (1H,
d, J=8.5Hz),7.6§§(riﬁr, A= OHZ) [bove] l&&“ﬁr%%%}i?&c ?ﬁ%%sisoéf L b
amino-(3,4-dichierophenyliacetate; hydrochlonigeJ0094] {E9] SRCILEQHCbns (such as
tert-Butoxycarbonylamino-(3,4-dichlorophenyl)-acetic acid (900 g) was dissolved in ethanol (4.5 L).
Thionyl chlorid&$427MPrwas added o the FestiftaintBbiutioy Vo lloed By réfsxiAg for one hour. The

reacnonnuxu"%¥§ggtive diseases including diseases caused by abnormality

of the nerve controlling the internal organs, colitis,
ulcerative colitis, Crohn's disease; emesises induced by X-
ray irradiation, chemotherapeutic agents, poisons, toxins,
pregnancy, vestibular disorder, postoperative disease,
gastrointestinal obstruction, reduction of gastrointestinal
motility, visceral pain, migraine, increase in intracranial
pressure, decrease in intracranial pressure, and an emesis as
a side effect caused by administration of various drugs;
bladder function disorders including cystitis and urinary
incontinence; collagen disease, scleroderma, and eosinophilia
caused by fascila hepatica; diseases caused by anomalous
blood flow by vasodilatation or vasoconstriction, including
angina, migraine, and Raynaud's disease; pains involving the
pain-nociceptor, including migraine, headache, and toothache.
[0085]

The compound of the present invention or a salt thereof
may be administered perorally or parenterally. Examples of
the peroral form include tablets, capsules, granules, powder,
and syrup. Examples of the parenteral form include
injections and suppositories.

Such drug preparations may be produced through any
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left to cool to room temperature. The solvent was evaporated under reduced pressure. Ethyl acetate was
added to the residue, followed by filtration and drying, to thereby give the title compound (286 g, 35%, 3
steps). [0099] mp. 171.0-174.0C MS (EIl) m/z 247 (M*) 38 1H-NMR (270MHz, DMSO-d6)6 ppm:1.15
(3H, t, J=7.0Hz),4.10-4.30 (2H, m),5.37 (1H, s),7.55 (1H, dd, J=2.0, 8.5Hz),7.75 (1H, d, J=8.5Hz),7.91
(1H,s),9.35 (3H, br). [0100] Example 1(d) Synthesis of ethyl (benzylidene-amino)-(3,4-dichlorophenyl)
acetate [0101] $R10RCHLEI0AOR2) Trethytaminendls L) andrbenzaldehyde {E3048l:) were added to a
suspension of ethyl amino-(3,4-dichlorophenyl)- acetate hydrochloride (350 g) in acetonitrile (1.5 L),
followed by stirfff§ 8P t66htehfpérature'Gvernitihit The L ifsdlileimattet dasdemovetf #itdtigh Celite,

followed by Was%@?o"s\’ieth %Qxl z%ccetatean@% gl%alt% yvasscs%tgjgcéeedr to, J{%r{[}ti%”inlgc‘f‘{itg water gnd then
extraction with ef yI ‘acetate. The thus-obtaine orgjanicafayer was washed with  saturated Brlne, and then

dried over sodiypsuiate anhydrate: The solvent was.rerpeved tndex rgduced pressure, to thereby give

the title compound (425 g) . The title compound was used in the next step without further purification.
carboxymethylstarch; cellulose derivatives such as
crystalline cellulose, low-substituted hydroxypropylcellulose,
hydroxypropylmethylcellulose, carboxymethylcellulose,
carboxymethylcellulose calcium, and internal-cross-linked
carboxymethylcellulose sodium; organic excipients such as
acacia, dextran, and pullulan; silicate derivatives such as
light anhydrous silicic acid, synthetic aluminum silicate,
and magnesium metasilicate aluminate; and inorganic
excipients such as phosphates (e.g, calcium phosphate),
carbonates (e.g., calcium carbonate), and sulfates (e.g.,
calcium sulfate)); lubricants (e.g., metal stearates such as
stearic acid, calcium stearate, and magnesium stearate; talc;
colloidal silica; waxes such as veegum and spermaceti; boric
acid; adipic acid; sulfates such as sodium sulfate; glycol;
fumaric acid; sodium benzoate; DL-leucine; fatty acid sodium
salts; lauryl sulfates such as sodium lauryl sulfate and
magnesium lauryl sulfate; silicates such as silicic acid
anhydrate and silicic acid hydrate; and the aforementioned
starch derivatives); binders (e.g., poly(vinylpyrrolidone),
macrogol, and the same compounds as mentioned in relation to
above excipients); disintegrants (e.g., the same compounds as
mentioned in relation to the above excipients and chemically

modified starch/cellulose species such as sodium
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[0103] 39 MS (EI) m/z 335 (M*) 1H-NMR (270MHz, CDC13) 6 ppm:1.24 (3H, t, J=7.0HZz),4.20 (2H, q,
J=7.0Hz),5.10 (1H, s),7.36-7.60 (5H, m),7.66 (1H, s),7.81- 7.97 (2H, m),8.36 (1H, s). [0104] Example
1(el) Synthesis of ethyl 2-(benzylidene-amino)-2-(3,4- dichlorophenyl)-4-pentenoate [0105] [Fit] Ph
N,.CO2Et CI Cl n-Bu4NHSO4, ,,,~,Br 10N NaOH aq., CH2CI2 CIl 0106] Ethyl
(benzylidene-amino)-(3,4-dichlorophenyl) acetate (425 g) was dissolved in methylene chloride (1.8 L).
10N Aqueous sodiuna hydroxide (1s28),uallyt bromiden €158 hil)a asd, tefrabutylassmonikadsulfate (41 g)
were added to the resultant solution, followed by stirring at room temperature for one hour. The reaction
mixture was subjettel id! paritioridd. vatel (1 193kad a88ed téthe aquEstirCrAYEr Eif ftfeh the mixture

was extracted V\élltlrg:meatgylen ctlloralﬁcflg '&Qe atIqHs- obtained orc'i%%rryg Ig er was va%%k(l%d gvsl)th saturated

brine, dried over sodium gﬁﬁa nhydrate, and tonceéntrated under reduced pressure, to thereby give
the title compound 3 g)rathg 40benzyl alcohol, and phenylethyl alcohol;

benzalkonium chloride; phenols such as phenol and cresol;

thimerosal; dehydroacetic acid; and sorbic acid); sweetening

and flavoring agents (e.g., generally employed sweeteners,

sour agents, flavors), and diluents.

[0086]

When the compound of the present invention or a salt
thereof is employed as a drug, the dose to humans varies in
accordance with the condition, age, sex, administration
method, and other factors of patients. For example, in
peroral administration, preferably 0.01 to 100 mg/kg-body
weight, more preferably 0.1 to 50 mg/kg-body weight, is
administered at a time, and in intravenous diministration,
preferably 0.01 to 100 mg/kg-body weight, more preferably
0.05 to 50 mg/kg-body weight, is administered at a time. The
drug is preferably administered once to several times per day,
depending on the condition.

Examples
[0087]

The present invention will next be described in more
detail by way of Examples, which should not be construed as
limiting the invention thereto. In the following Examples,
all the optically active species were derived through

resolution by use of (+)-DTTA.
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titte compound was used in the next step without further purification. [0107] MS (EI) m/z 375 (M’)
1H-NMR (270MHz, CDC13)S ppm:1.20 (3H, t, J=7.0Hz),2.90 (1H, dd, J=7.0, 14Hz),3.05 (1H, dd, J=7.0,
14Hz),4.21 (2H, q, J=7.0Hz),4.92-5.10 (2H, m),5.61-5.81 (1H, m),7.30-7.60 (5H, m),7.72 (1H,
s),7.80-7.93 (2H, m),8.22 (1H, s). [0108] Example 1(e2) Synthesis of ethyl 2-(benzylidene-amino)-2-(3,4-
dichlorophenyl)-4-pentenoate (alternative method) [0109] [F12] CI n-Bu4NBr, ~Br K2CO3, AcOEt CI
0110] Ethyl (benzyfidene-amino)-(3,4-dichlorophenyl)-acetate (1.41 mol) was dissolved in ethyl acetate
(2.3 L). Allyl bromide (341 g), potassium carbonate (390 g), and tetrabutylammonium bromide (45 g)
were added to thedrebftaht Sixture, followed by refluxing for 2.5 hours. The reaction mixture was left to
cool to room te?g)e%tggei Tg% ngllege was s ent alll;{ \/fc?shed a{tzho\ﬁ/a ter an% sgtuc[ated brine, dried 41
over sodium sultate anhyérate an concentrate pressure, to theéreby give the title
compound (500[9,0%24%). [0111] Example 1(f) Synthe3|s of ethyl 2-amino-2-(3,4-dichlorophenyl)-4-

[F7]
o)
CHO yNH
KCN, (NH,),CO3 HN 0
EtOH, H,0
cl
Cl C
cl
[0090]

3,4-Dichlorobenzaldehyde (500 g), potassium cyanide
(279 g), and ammonium carbonate (824 g) were dissolved in a
solvent mixture of ethanol (1.25 L) and water (1.25 L),
followed by stirring at an internal temperature of 60 to 65°C
for 1 hour. The reaction mixture was left to cool to room
temperature, and ethanol was evaporated under reduced
pressure. Water was added to the residue, followed by
filtration and drying, to thereby give the title compound
(900 g). The title compound was used in the next step
without further purification.
[0091]
mp. 223.0-225.0°C
MS (EI) m/z 244 (M)
'H-NMR (270MHz, DMSO-d¢)d ppm:5.26 (1H, s),7.35 (1H, dd,
J=2.0, 8.5Hz),7.60 (1H, d, J=2.0Hz),7.69 (1H, d,
J=8.0Hz),8.46 (1H, s),10.90 (1H, br).

[0092]
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pentenoate [0112] [F13] 4N HCI-1,4-Dioxane H20 CI CI 0113] 4N HC1-1,4-dioxane (308 mL) and water
(65 mL) were added to ethyl 2-(benzylidene-amino)-2-(3,4-dichlorophenyl)- 4-pentenoate (518 g),
followed by stirring at room temperature for 3 hours. The reaction mixture was concentrated under
reduced pressure. Water (1 L) and iN aqueous hydrochloric acid (500 mL) were added to the residue,
and the mixture was washed with diisopropyl ether (500 mL) three times. 25% Aqueous sodium
hydroxide (250 mdaywas added to the aqueous layer to adjust the pH to 9. The resultant mixture was
extracted with ethyl acetate. The organic layer was washed with saturated brine and dried over sodium
sulfate anhydrat8! thessoivert was reRiovetridérrodtreasresdufe, He thHereBy v the title compound
(231 g) . The title 4 lr:omp%pd was used in the next step without further purification. MS (EI) m/z 287
(M) [0114] 1H-NMR (270MHz, CDC13)S ppm:1.26 (3H, t, J=7.0Hz),1.75-2.05 (2H, br),2.59 (1H, dd,
J=8.0, 14.0Hz),294{1H, dd, J=6.5, 14.0Hz),4.19 (2H, q, J=7.0Hz),5.16 (1H, s),5.21 (1H, d,
J:4.OHz),5.58-5.880 (1H, m),7.41 (2H, s),7.72 (1H, s). [0115] Example 1(g)

[F8]

o
Y—NH Boc
HN

HN.__CO,H
o 1) NaOH ag.

2) 1,4-Dioxane, (Boc),0

cl Cl

Cl Cl

[0094]

5-(3,4-Dichlorophenyl)-imidazolidine-2,4-dione (900 g)
was dissolved in 25% aqueous sodium hydroxide solution (3.66
L), followed by refluxing for 3 hours. The resultant mixture
was cooled with ice to an internal temperature of 20°C or
lower. 1,4-Dioxane (1.83 L) and di-tert-butoxydicarbonate
(936 g) were added to the mixture, and the mixture was stired
at an internal temperature of 15 to 25°C for one hour.
Concentrated hydrochloric acid (2.4 L) and 1N agqueous
potassium hydrogensulfate (1.7 L) were sequentially added to
the mixture to adjust the pH to 4. The insoluble matter was
passed through Celite, followed by washing with ethyl acetate.
The filtrate was subjected to partitioning and then
extraction with ethyl acetate. The organic layer was washed
with saturated brine (1 L), dried over sodium sulfate
anhydrate, and concentrated under reduced pressure, to
thereby give the title compound (900 g). The title compound

was used in the next step without further purification.
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Synthesis of ethyl 2-(3,4-dichlorophenyl)-2-formylamino-4- pentenoate [0116] [F14] Ac20, HCO2H THE
Cl Under cooling on ice, formic acid (140 mL) was added to acetic anhydride (255 mL), followed by
stirring at 50C for 30 minutes. The reaction mixture was cooled with ice. Subsequently, ethyl
2-amino-2-(3,4-dichlorophenyl)-4- pentenoate (298 g) in tetrahydrofuran (1.5 L) was added to the
mixture, and the mixture was stirred at room temperature for 30 minutes. The reaction mixture was
concentrated unaers seduced pressure. The residue was neutaralized with 43 saturated aqueous sodium
bicarbonate. The resultant mixture was subjected to extraction with ethyl acetate. The organic layer was
washed with saf{iratéd briéZard 8riél dver sodium sulfate anhydrate. The solvent was removed under

reduced pressure, 1o th ive title.compaund (334 g). The fitle compound used in the next
step without furt erh}%%ri?é:a |o%.Z [O%él\/% E mkll%gs ﬂ\/l '11?@!\%—'( (Z%I\%Htg,%c\g%sm)% ppm:1.20
(3H, t, J=7.0Hz):3715(2h, dd1 9=7.5113(DHz).8:6Q (1H7dd1d57 & 13554470 4.06-4184) (2H 5n),5.13-5.32

(2H, m),5.54-5.72 (1H, m),7.09 (1H, s),7.28 (1H, dd, J=2.5, 8.5Hz),7.42 (1H, d, J=8.5Hz),7.53 (1H, d,
J=2.5Hz),8.20 (1Hs)d{0¢18]- Efample 4¢h)(1H, d, J=2.0Hz).

[0096]

Example 1 (c¢)

Synthesis of ethyl amino-(3,4-dichlorophenyl)-acetate
hydrochloride

[0097]

[F'9]

Boc

. HoN.__CO,Et
HN_ _CO,H 2 2

socCl,

EtOH HCI

Cl Cl
C
C

[0098]

tert-Butoxycarbonylamino- (3,4-dichlorophenyl)-acetic
acid (900 g) was dissolved in ethanol (4.5 L). Thionyl
chloride (417 mL) was added to the resultant solution,
followed by refluxing for one hour. The reaction mixture was
left to cool to room temperature. The solvent was evaporated
under reduced pressure. Ethyl acetate was added to the
residue, followed by filtration and drying, to thereby give
the title compound (286 g, 35%, 3 steps).
[0099]
mp. 171.0-174.0°C

MS (EI) m/z 247 (MY)
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Synthesis of 2-(3,4-dichlorophenyl)-2-methylamino-4-pentenol hydrochloride [0120] [F15] HNC LiAIH4
THE HO CI Under argon flow, lithium aluminum hydride (78 g) was suspended in dehydrated
tetrahydrofuran (1 L). Ethyl 2-(3,4 44 dichlorophenyl)-2-formylamino-4-pentenoate (334 g) in dehydrated
tetrahydrofuran (1 L) was added to the suspension at room temperature, followed by refluxing for 15
minutes. After the mixture was cooled with ice, water (78 mL), 15% aqueous sodium hydroxide (78 mL),

and then water (23dvmL) avereiaddes 40 the) mixtpie, 1and thes rgsultant-mixture)wyas 1stred at room
temperature for one hour. The insoluble matter was passed through Celite, followed by washing with

ethyl acetate. Theffiltrite was driedlovér maghesidi-suffate Jarhydrate afd) cohcentratéd uhder reduced
pressure until ttbe:8vogﬁ e gf tgf S IHtion V\éa%ge rﬁgsekg to 1 L. 4N HC1-1,4- dioxane (260 mL) was
added to the residue, a%‘)d'thé mix@re’ Wds (:onc::gntréltedr uPrider reduced pressure. Ethyl acetate was
added to the residuep followed by filtration and drying, to thereby give the title compound (260 g, 69%, 5
steps). [0122] mp. 225.5-232.5C MS (El) m/z 259 (M') 1H-NMR (270MHz, DMSO-d6)6 ppm:2.38 (3H,
s),2.83 (2H, d, F=r@H#),3.94) (1H, d, J=12.0Hz),4.00 (1H, d, J=12.0Hz),5.00-

Synthesis of ethyl (benzylidene-amino)-(3,4-dichlorophenyl)

acetate

[0101]

[F10]

Ph
I
HoN CO,Et N COEt
PhCHO, Et3N
CH3;CN
cl HCI 3 C
Cl Cl

[0102]

Triethylamine (170 mL) and benzaldehyde (130 mL) were
added to a suspension of ethyl amino-(3,4-dichlorophenyl) -
acetate hydrochloride (350 g) in acetonitrile (1.5 L),
followed by stirring at room temperature overnight. The
insoluble matter was removed through Celite, followed by
washing with ethyl acetate. The filtrate was subjected to
partitioning with water and then extraction with ethyl
acetate. The thus-obtained organic layer was washed with
saturated brine, and then dried over sodium sulfate anhydrate.
The solvent was removed under reduced pressure, to thereby
give the title compound (425 g). The title compound was used
in the next step without further purification.

[0103]
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5.20 (2H, m),5.35-5.57 (1H,m),5.98 (1H, br),7.63 (1H, dd, J=1.5, 8.5Hz),7.71 (1H, d, J=8.5Hz),7.94(1H,
d, J=1.5Hz),9.31 (1H, br),9.62 (1H, br). [0123] Example 1(i) Optical resolution of
2-(3,4-dichlorophenyl)-2-methylamino-4- pentenol (synthesis of (+)-di-p-toluoyl-D-tartrate) 45 [0124] [F16]
HNC HO-t ~ HO CI HCI 1) sat.NaHCO3agq. 2) (+)-Di-p-toluoyl-di-tartaric acid HNC CI Me [(+)-DTTA] Me
0125] Ethyl acetate (2 L) and saturated aqueous sodium bicarbonate (2 L) were added to
2-(3,4-dichloropenyb)2- methylaminmi4-pentenol hydrochloride (260 g) . The mixture was stirred until
the solid was completely dissolved, and the solution was subjected to partitioning. Ethyl acetate layer
was washed with sititated BHHe, dfie§ byt sodium-SdifatéHantiydrate, -4tk tordcéitrated urider reduced

pressure until ttbeﬂvqgﬁ e %ftp mPgure as rggy eg[}o L. (Q-Di7-p-6tglu ﬁ D-t rt@rigla_cid (283 g) was
added and dissolved inrzrt‘hé r'esgl:dde u’ndge\{rv’heét, foﬁbwedggy 'stirran’g at roo%témsp%’rat'ure

7.97 (2H, m),8.36 (1H, s).

[0104]

Example 1 (el)

Synthesis of ethyl 2-(benzylidene-amino)-2-(3,4-

dichlorophenyl)-4-pentenoate

[0105]
[F11]
Ph Ph
| @
N._CO,Et
2 n-BusNHSO,, o~ Br EtO,C //
10N NaOH ag., CH,Cl,
Cl cl
Cl &
[0106]

Ethyl (benzylidene-amino)-(3,4-dichlorophenyl) acetate

(425 g) was dissolved in methylene chloride (1.8 L). 10N
Aqueous sodium hydroxide (1.2 L), allyl bromide (158 mL), and
tetrabutylammonium sulfate (41 g) were added to the resultant
solution, followed by stirring at room temperature for one
hour. The reaction mixture was subjected to partitioning.
Water (1 L) was added to the agqueous layer, and then the
mixture was extracted with methylene chloride. The thus-
obtained organic layer was washed with saturated brine, dried
over sodium sulfate anhydrate, and concentrated under reduced

pressure, to thereby give the title compound (518 g). The
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overnight. The crystals that precipitated was collected through filtration with suction and dried, to thereby
give crude crystals (296 g) . The crude crystals were recrystallized from ethyl acetate (1.5 L), to thereby
give crystals (238 g) The crystals were recrystallized from ethyl acetate (6 L), to thereby give the title
compound (194 g, 34%, 99.7%ee). [0126] mp. 74.0-74.5C 0 46 MS (FAB) m/z 646 (M*H) 1H-NMR
(270MHz, DMSO-d6)6 ppm:2.26 (3H, s),2.36 (6H, s),2.66 (2H, d, J=7.0Hz),3.79 (1H, d, J=12.0Hz),3.84
(1H, d, J=12.0H2),4 O 7=bulcb (2t mM)5.35E5 T {1Hha 267 (2tEps)T 3o(dH féhx3=3:0Hz),7.45 (1H, dd,
J=2.0,8.5Hz),7.63 (1H, d, J=8.5Hz),7.72 (1H, d, J=2.0Hz),7.84 (4H, d, J=8.0Hz). [a]D27 =
+87.7(c=0.508, MeOH)Jo1 27T Example 1(j) Optical resolution of 2-(3,4-dichlorophenyl)-2-methylamino-4-
pentenol (synth?ﬁ/l'%%f (-)-di-p-toluoyl-L-tartrate) [0128] [F17] HN HO" ' HO (--Di-p-toluoyl-di-tartaric acid
CI CI [(-)-DTTA] Me 0129]

S (EI)

MS (EI) m/z 375 (M)

'H-NMR (270MHz, CDCl3)$ ppm:1.20 (3H, t, J=7.0Hz),2.90 (1H,
dd, J=7.0, 14Hz),3.05 (1H, dd, J=7.0, 14Hz),4.21 (2H, g,
J=7.0Hz),4.92-5.10 (2H, m),5.61-5.81 (1H, m),7.30-7.60 (54,
m),7.72 (1H, s),7.80-7.93 (2H, m),8.22 (1lH, s).

[0108]

Example 1 (e2)

Synthesis of ethyl 2-(benzylidene-amino)-2-(3,4-

dichlorophenyl) -4-pentencate (alternative method)

[0109]
[F12]
Ph Ph
@
N._COyEt
? n-BugNBr, _~_-Br E10,C Z
K,CO3, ACOEt
Cl cl
Cl Cl
[0110]

Ethyl (benzylidene-amino)-(3,4-dichlorophenyl)-acetate
(1.41 mol) was dissolved in ethyl acetate (2.3 L). Allyl
bromide (341 g), potassium carbonate (390 g), and
tetrabutylammonium bromide (45 g) were added to the resultant
mixture, followed by refluxing for 2.5 hours. The reaction
mixture was left to cool to room temperature. The mixture

was sequentially washed with water and saturated brine, dried
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2-(3,4-Dichlorophenyl)-2-methylamino-4-pentenol (10 g) was dissolved in ethyl acetate (25 mL), and
(-)-di-p-toluoyl- L-tartaric acid (14.8 g) was added to and dissolved in the solution with heat, followed by
stirring overnight at room temperature. The crystals that precipitated was collected through filtration with
suction and dried, to thereby give crude crystals (11.7 g). The crude crystals were recrystallized from
ethyl acetate (200 mL), to thereby give 47 the title compound (8.3 g, 33%, 94.8%ee). [0130] mp.
78.0-78.5C 1H-BMR: sotncigte withfEH)fosmHaiR2? -90:9{cs0:50: Med&) [0LEl] Examples2 Synthesis
of tert-butyl [1-(3,4-dichlorophenyl)-1- hydroxymethyl-3-butenyllmethylcarbamate [0132] [F18] HO CI M
[(+)-DTTA] Cl 0833} it atetate 1500 mE) dRd 'Saturatéd aogtedrs WudiumBicarbotfate (650 mL) were
added to 2-(3,4-[q)iglﬂlﬂophenyl)-2- methylamino-4-pentenol (+)-di-p-toluoyl-D-tartrate (84.8 g). The
insoluble matter was passed through Celite, followed by washing with ethyl acetate. The filtrate was
partitioned. The efhylacetate layer was washed with saturated brine,

Synthesis of ethyl 2-amino-2-(3,4-dichlorophenyl)-4-

pentenoate
[0112]
[F13]
Ph
NH
P EtO,C. | A _~
EtO,C Z 4N HCI-1,4-Dioxane
H,O
cl
Cl Cl
Cl
[0113]

4N HCl-1,4-dioxane (308 mL) and water (65 mL) were
added to ethyl 2-(benzylidene-amino)-2-(3,4-dichlorophenyl) -
4-pentenoate (518 g), followed by stirring at room
temperature for 3 hours. The reaction mixture was
concentrated under reduced pressure. Water (1 L) and 1IN
aqueous hydrochloric acid (500 mL) were added to the residue,
and the mixture was washed with diisopropyl ether (500 mL)
three times. 25% Aqueous sodium hydroxide (250 mL) was added
to the aqueous layer to adjust the pH to 9. The resultant
mixture was extracted with ethyl acetate. The organic layer
was washed with saturated brine and dried over sodium sulfate
anhydrate. The solvent was removed under reduced pressure,

to thereby give the title compound (231 g). The title
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dried over sodium sulfate anhydrate, and concentrated under reduced pressure. The residue was
dissolved in 1,4-dioxane (250 mL) . Di-tert-butoxydicarbonate (30.5 g) was added to the resultant
solution, followed by stirring at 100C rA ) san aq. Na"lUU3 jO AcOEt HO O~CO2H 2) (Boc)20 HO2C O
1,4-dioxane 48 overnight. The reaction mixture was concentrated under reduced pressure and the
residue was purified through silica gel column chromatography (n-hexan:ethyl acetate=8:1 to 3:1), to
thereby give the title comapaunrd (4239; 99%) [0:34] MSEEN o359 (M hEH-NMR (270MHz, CDC13)S
ppm:1.38 (9H, s),2.75 (3H, s),2.70 2.98 (2H, m),3.68-3.82 (1H, m),4.02-4.18 (1H, m),5.10-5.25 (2H,
m),5.75-5.97 (1PP1fﬁ)f?<1a2t(LlCFil dd, J=2.5, 8.5Hz), 7.36 (1H, d, J=2.5Hz),7.41 (1H, d, J=8.5Hz). [0135]
Example 3 Syn g %{1 @4 dichlorophenyl)-1-formyl-3- butenyl] methylcarbamate [0136]

[F19] 1~ N,Boc
[0114

'H-NMR (270MHz, CDCl3)8 ppm:1.26 (3H, t, J=7.0Hz),1.75-2.05
(2H, br),2.59 (1H, dd, J=8.0, 14.0Hz),2.94 (1H, dd, J=6.5,
14.0Hz),4.19 (2H, g, J=7.0Hz),5.16 (1H, s),5.21 (1H, d,
J=4.0Hz),5.58-5.80 (1H, m),7.41 (2H, s),7.72 (1H, s).
[0115]

Example 1 (g)

Synthesis of ethyl 2-(3,4-dichlorophenyl)-2-formylamino-4-

pentenoate
[0116]
[F14]
NH, HN/CHO
EtO,C = EtO,C =
Ac,0, HCO,H
THF
Cl cl
Cl cl
[0117]

Under cooling on ice, formic acid (140 mL) was added to
acetic anhydride (255 mL), followed by stirring at 50°C for
30 minutes. The reaction mixture was cooled with ice.
Subsequently, ethyl 2-amino-2-(3,4-dichlorophenyl)-4-
pentenoate (298 g) in tetrahydrofuran (1.5 L) was added to
the mixture, and the mixture was stirred at room temperature
for 30 minutes. The reaction mixture was concentrated under

reduced pressure. The residue was neutaralized with
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Et3N, DMSO "NBoc OHC,lI~. Cl 0137] tert-Butyl [1-(3,4-dichlorophenyl)-1-hydroxymethyl-3
butenyllmethylcarbamate (45 g) was dissolved in anhydrous dimethyl sulfoxide (320 mL), and
triethylamine (87 mL) was added thereto. Under cooling with ice, sulfur trioxide- pyridine (31.7 g) was
added, and the resultant mixture was stirred for 1 hour at room temperature. Ice-water (650 mL) 49 was
added to the reaction mixture, followed by extraction with ethyl acetate (500 mL) The organic layer was
washed with satutatedderine, dried:evepsadidn sulate-ankydratenh aand:eaneenttatedtnder reduced
pressure. The residue was purified through silica gel column chromatography (n-hexane ethyl

acetate=10:1), {rtheteby g thefitl€ EbRTpTUrit (35-5 g 7194). fFEIBIEMS (EREn{?Z 3574(M') 1H-NMR

(270MHz, CDC13)S ppm:1.47 (9H,.5),2.53-2.77 (4H, m),3.32-3.50 (1H, m),5.05-5.25 (2H, m),5.83-6.07
o o (e i R oL L et S B D o e o

Example 4 Synthesisiettertrbud 1«3, 4adiehloraphenylyrds removed under reduced

methylaminomethyl-3-butenyl]methylcarbamate [0140] [F20] 1) MeNH2
pressure, to thereby give the title compound (334 g). The

title compound was used in the next step without further
purification.

[0118]

MS (EI) m/z 315 (M)

'H-NMR (270MHz, CDCl3)8 ppm:1.20 (3H, t, J=7.0Hz),3.15 (1H,
dd, J=7.5, 13.5Hz),3.60 (1H, dd, J=7.0, 13.5Hz),4.06-4.31 (2H,
m),5.13-5.32 (2H, m),5.54-5.72 (1H, m),7.09 (1H, s),7.28 (1lH,
dd, J=2.5, 8.5Hz),7.42 (1H, d, J=8.5Hz),7.53 (1lH, d,
J=2.5Hz),8.20 (1H, s).

[0119]

Example 1 (h)

Synthesis of 2-(3,4-dichlorophenyl)-2-methylamino-4-pentenol

hydrochloride
[0120]
[F15]
HN/CHO HN
EtO,C Pz HO =
LiAIH,
THF HC
Cl C
Cl Cl
[0121]

Under argon flow, lithium aluminum hydride (78 g) was

suspended in dehydrated tetrahydrofuran (1 L). Ethyl 2-(3,4-
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MeOH 2) NaBH3CN HN CI tert-Butyl [1-(3,4-dichlorophenyl)-1-formyl-3- butenyllmethylcarbamate (35 g)
was dissolved in methanol (350 mL), and 40% methylamine-methanol solution (44 mL) was added 50
thereto, followed by refluxing for 15 hours. The reaction mixture was cooled to room temperature, and
sodium cyanoborohydride (12.5 g) was added thereto, followed by refluxing for 7 hours. The reaction
mixture was concentrated under reduced pressure, and the residue was purified through silica gel
column chromatiagrapby{sequentialhy-through disenof- f-bexane o ethyl axetatgr2ih and chloroform :
methanol=10:1 to 5:1), to thereby give the title compound (24.8 g, 70%). [0142] MS (El) m/z 372 (M")
1H-NMR (270MI2CDEISYSHha 19179H 532.33 (3M, €7 2. 2213908 (4H Hh, S YORSAS 5,8.06-3.22 (1H,

D0 TISERAILI) PR SRS AL o 0 (20,0, i) Eramo

method) [0144]a[F20] NBeCc nQKHCrEHEPAR 1ed with ice, water (78 mL), 15%
aqueous sodium hydroxide (78 mL), and then water (234 mL)
were added to the mixture, and the resultant mixture was
stirred at room temperature for one hour. The insoluble
matter was passed through Celite, followed by washing with
ethyl acetate. The filtrate was dried over magnesium sulfate
anhydrate and concentrated under reduced pressure until the
volume of the solution was decreased to 1 L. 4N HC1-1,4-
dioxane (260 mL) was added to the residue, and the mixture
was concentrated under reduced pressure. Ethyl acetate was
added to the residue, followed by filtration and drying, to
thereby give the title compound (260 g, 69%, 5 steps).
[0122]
mp. 225.5-232.5°C
MS (EI) m/z 259 (M")
'H-NMR (270MHz, DMSO-d¢)$ ppm:2.38 (3H, s),2.83 (2H, d,
J=7.0Hz),3.94 (1H, d, J=12.0Hz),4.00 (1H, d, J=12.0Hz),5.00-
5.20 (2H, m),5.35-5.57 (1H,m),5.98 (l1H, br),7.63 (1H, dd,
Jg=1.5, 8.5Hz),7.71 (1H, d, J=8.5Hz),7.94(1H, d, J=1.5Hz),9.31
(1H, br),9.62 (1H, br).
[0123]
Example 1 (i)
Optical resolution of 2-(3,4-dichlorophenyl)-2-methylamino-4-

pentenol (synthesis of (+)-di-p-toluoyl-D-tartrate)
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NMO,MS4A AcO Et CI Ethyl acetate (100 mL) was added to tert-butyl [1-(3,4-
dichlorophenyl)-1-formyl-3-butenyllmethylcarbamate (5.0 g), 51 N-methylmorpholine-N-oxide (2.5 g), and
molecular sieve 4A (powder), and the mixture was stirred for 20 minutes at room temperature.
Tetrapropylammonium perruthenate (251 mg) was added to the mixture, and the resultant mixture was
stirred for 1 hour at room temperature. The insoluble matter was removed by filtration through Celite,
and the filtrate was 2gequentially washed with aqueous sodium sulfite, saturated brine, and saturated
aqueous supper sulfate, dried over sodium sulfate anhydrate, and concentrated under reduced
pressure, to theF&BY bive the title compound (4.63 g, 93%). The title compound was used in the next step
without further purlflcatlon [0146] Example 3-2 Synthesis of tert-butyl [1-(3,4-dichlorophenyl)-1-
methyliminomethyl- Bbbute/n [lmethylcarbamate [0147] [F22] McNH2 I\ﬁ[é“@F@\fl 40%
Methylamine-mBthanpl solution (17 3Mkdas, added to tertiButy

[1-(3,4-dichlorophepyi1-methyl ethyt=3r buten hylcarbamate (4.0 g?fﬁﬂf'fhe mixture was
refluxed for 13 ho e FAction mlxture was concentrated u HO,C

o)

Cl

Cl Cl
Me
[(+)-DTTA]

[0125]

Ethyl acetate (2 L) and saturated agueous sodium
bicarbonate (2 L) were added to 2-(3,4-dichlorophenyl)-2-
methylamino-4-pentenol hydrochloride (260 g). The mixture
was stirred until the solid was completely dissolved, and the
solution was subjected to partitioning. Ethyl acetate layer
was washed with saturated brine, dried over sodium sulfate
anhydrate, and concentrated under reduced pressure until the
volume of the mixture was reduced to 1 L. (+) -Di-p-toluoyl-
D-tartaric acid (283 g) was added and dissolved in the
residue under heat, followed by stirring at room temperature
overnight. The crystals that precipitated was collected
through filtration with suction and dried, to thereby give
crude crystals (296 g). The crude crystals were
recrystallized from ethyl acetate (1.5 L), to thereby give
crystals (238 g). The crystals were recrystallized from
ethyl acetate (6 L), to thereby give the title compound (194
g, 34%, 99.7%ee).

[0126]

mp. 74.0-74.5°C

46



52 reduced pressure, and water was added to the residue, followed by extraction with toluene. The
organic layer was sequentially washed with water and saturated brine, dried over sodium sulfate
anhydrate, and concentrated under reduced pressure, to thereby give the title compound (3.70 g, 89%).
The title compound was used in the next step without further purification. [0149] MS(EI)m/z 370(M")
1H-NMR(270MHz,CDC13)6ppm: 1.35(9H,s), 2.76(3H,s),2.80-2.93(1H,m), 3.25(3H,d,J=2.0Hz),
3.30-3.42(1H,m)s5.08a5)18(2H, ) ,65.80-6)00(1H,m), 7.15(1H,dd,J=2.0,8.5Hz), 7.35-7.46(2H,m),
7.78(1H,s). [0150] Example 3-3 Synthesis of tert-butyl [1-(3,4-dichlorophenyl)-1-
methylammomeﬁrsﬂmggbdt%ﬁ?ﬂﬁ?eth?%é@b@m&emﬁté[@1511]1 [F2B] 21N, BoE NBbe N 961)
NaBH4, MeOH Cl2H)3 ?”\f}ﬁ C;I tgrg%utw[f[ll (54 gchorQthsen I)- -m t% Iacr{mnomethyl-

179

3- butenyl]methy carbamate was dissolved i methano ium boron hydride (174 mg) was
added thereto, followesh83,4.97-5.12 (2H, m),5.35-5.57 (1H, m),5.67 (2H,

s),7.31 (4H, d, J=8.0Hz),7.45 (1H, dd, J=2.0,8.5Hz),7.63 (1lH,
d, J=8.5Hz),7.72 (1H, 4, J=2.0Hz),7.84 (4H, d, J=8.0Hz).
[a]p”’ = +87.7° (c=0.508, MeOH)

[0127]

Example 1(73)

Optical resolution of 2-(3,4-dichlorophenyl)-2-methylamino-4-
pentenol (synthesis of (-)-di-p-toluoyl-L-tartrate)

[0128]

[F17]

HN™ P HN /Me
HO (-)-Di-p-toluoyl-di-tartaric acid HO ©
p-toluoy O._CO,H

HCl HO,C™ 0
cl cl

ci ci ©
Me
[(-)-DTTA]
[0129]

-(3,4-Dichlorophenyl) -2-methylamino-4-pentenol (10 g)
was dissolved in ethyl acetate (25 mL), and (-)-di-p-toluoyl-
L-tartaric acid (14.8 g) was added to and dissolved in the
solution with heat, followed by stirring overnight at room
temperature. The crystals that precipitated was collected
through filtration with suction and dried, to thereby give

crude crystals (11.7 g). The crude crystals were

recrystallized from ethyl acetate (200 mL), to thereby give
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by stirring for 30 minutes at 50C. Sodium boron hydride (173 mg) was added to the reaction mixture five
times at intervals of 30 minutes, and the resultant mixture was stirred for 1.5 hours at 50C. The reaction
mixture was concentrated under reduced pressure, and water was added to the residue, followed by
extraction with ethyl acetate, washing with saturated brine, and drying over sodium sulfate anhydrate.
The drying agent was removed through filtration, and oxalic acid (425 mg) in ethyl acetate was added to
the filtrate. Thecmixtute wasceaneenimted wder reduced4pisessare, and isopropyl ether was added to the
residue, followed by filtration with suction and drying, to thereby give the title compound (1.4 g, 66%).
[0153] [a] D2734+F2.70¢=0.50,MeOH) mp. 152.0-153.0C MS(El)m/z 372(M’)

1H-NMR(270MHz, Dg/lésg dgG pm: 1.12(9H,s), 2.60(3H,s), 2.81(1H,dd,J=6.5,13.5Hz), 2.91-3.14(4H,m),
3.54-3.75(2H, mr§‘ 5 1 (E)? m) 5.30-5.50(1H,m), 7.19(1H,dd,J=2.0,8.5Hz), 7.40(1H,d,J=2.0Hz),
7.62(1H,d,J=8.5Hzyp3.00-8.80¢2Hon).1 {0154]) Example 5(a) Synthesis of tert-butyl

(2-(3,4- dlchlorophe 1)-1-{[methyl- (3,3,3-trifluoro-propionyl)-amino]-methyl-3-butenyl}-methyl- carbamate
[0155] 54 [F241[N! t%(‘f(?@l 0 N BSe F8T FMSPIN- 3 N~ -,4~~

[0131]
Example 2
Synthesis of tert-butyl [1-(3,4-dichlorophenyl)-1-

hydroxymethyl-3-butenyl]methylcarbamate

[0132]
[F18]
~.,-Boc

HN™ Me 1) sat. ag. NaHCO3 N

HO Y = ) AcOEt HO™
O CO.H
2) (Boc),0
HO,C™ O 1,4-dioxane
cl Cl
cl © cl
Me
[(+)-DTTA]

[0133]

Ethyl acetate (500 mL) and saturated aqueous sodium
bicarbonate (650 mL) were added to 2-(3,4-dichlorophenyl)-2-
methylamino-4-pentenol (+)-di-p-toluoyl-D-tartrate (84.8 qg).
The insoluble matter was passed through Celite, followed by
washing with ethyl acetate. The filtrate was partitioned.
The ethyl acetate layer was washed with saturated brine,
dried over sodium sulfate anhydrate, and concentrated under
reduced pressure. The residue was dissolved in 1,4-dioxane
(250 mL). Di-tert-butoxydicarbonate (30.5 g) was added to

the resultant solution, followed by stirring at 100°C

48



101 Et3N, CH3CN C1 tert-Butyl [1-(3,4-dichlorophenyl)-I-methylaminomethyl-
3-butenylimethylcarbamate (3.0 g) was dissolved in acetonitrile (30 mL), and triethylamine (1.7 mL) and
3,3,3,- trifluoropropionyl chloride (2.36 g) was added thereto under cooling with ice, followed by stirring
for 1 hour under cooling with ice. The reaction mixture was concentrated under reduced pressure, and
water was added to the residue, followed by extraction with ethyl acetate. The organic layer was washed
with saturated hrine;drigd-overseditwa sulfate ranfydrateyand-coneenirateddingderaeduced pressure.
The residue was purified through silica gel column chromatography (n-hexane : ethyl acetate-2:1), to

thereby give thé fiflé CESMpBEREIRB3 Y 75396). JOES AU MI IFABY /21483 HMLHY 1 HNMRA270MHz,

CDC13) 6 ppm:_1..22 (9H, brs) 2. 57 (1H, dd, J-6,5, 7.5Hz),2.74-2.90 (1H, m).2.85 (3H,.5),3.07 (3H,
:5.275.38 (i A0S0 (LEC A A PR (T ey b S B R e o8 (T g 7 00 (1,
dd, J-2.5, 8.5Hg} 72k (Hdydgd~25HE) 7537 (IH cdmdSubldz). {61581 SdoExample 5(al) Synthesis of
tert-butyl (1-(3,4-dichlorophenyl)-1-{[methyl- (3,3,3-trifluoro-propionyl)-amino]-methyl}-3-butenyl)-methyl-
carbamate (altefAath#é method) [0159] [F25]

MS (EI) m/z 359 (M)

'H-NMR (270MHz, CDCls)d ppm:1.38 (9H, s),2.75 (3H, s),2.70-

2.98 (2H, m),3.68-3.82 (1H, m),4.02-4.18 (1H, m),5.10-5.25

(2H, m),5.75-5.97 (1H, m),7.12 (1H, dd, J=2.5, 8.5Hz),
7.36 (1H, d, J=2.5Hz),7.41 (1H, d, J=8.5Hz).

[0135]

Example 3

Synthesis of tert-butyl [1-(3,4-dichlorophenyl)-1-formyl-3-

butenyl]methylcarbamate

[0136]
[F19]
~., . Boc ~.. . Boc
N OHC Z
HO * 803 Y *
EtsN, DMSO
cl Cl
Cl C
[0137]

tert-Butyl [1-(3,4-dichlorophenyl)-1-hydroxymethyl-3-
butenyl]methylcarbamate (45 g) was dissolved in anhydrous
dimethyl sulfoxide (320 mL), and triethylamine (87 mL) was
added thereto. Under cooling with ice, sulfur trioxide-
pyridine (31.7 g) was added, and the resultant mixture was

stirred for 1 hour at room temperature. Ice-water (650 mL)
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Roc V",BOO CI F3C F3C11-~ COZH HBTU,HOBT DIEA, DMF CI 0160] tert-Butyl
[1-(3,4-dichlorophenyl)-1-methylaminomethyl 3-butenyllmethylcarbamate (5.0 g) was dissolved in N,N-
dimethylformamide (50 mL), and, at room temperature, 3,3,3- trifluoropropionic acid (1.3 mL),
[2-(1H)-benzotriazole-1- yl]-1,1,3,3-tetramethyluronium hexafluorophosphate (5.6 g),
1-hydroxybenzotriazole monohydrate (2.0 g), and N,N diisopropylethylamine (3.5 mL) were added
thereto, followedaby stifidag for 2 hours at taem temperatyretr 313,3wddifiugrepropienic @cid (0.6 mL),
[2-(1H)-benzotriazole-1- yl]-1,1,3,3-tetramethyluronium hexafluorophosphate (2.5 g),
1-hydroxybenzéttia2o mohokyaraes(1 (3 %), ard N, NIdisopFepyletiyidming 8. 752mk§ dvere added to
the reaction mi%gucrg, zsigg ut@g Jresu taqtnrgixtgg_,el was stirred for.1 hour f\% room t m%eg%tgre. Water was

over Soglu S ate an r .
added to the reaction mixture, and the mixture was extracte with et y acetate. The organic layer was

sequentially washedwithwatesand Sthsatdrategurine dried aver. sodiensifate anlydrate, and
concentrated under reduced pressure. The residue was purified through silica gel column

chromatography {#Hekemet iRyl Hretate=21 %0 therebygive thgaitlecehpoutd (3B 52%). [0161]
lws(FAB)nﬁz%ﬁ%égwgggtate=10:l), to thereby give the title compound (35.5

g, 77%).

[0138]

MS (EI) m/z 357 (M)

'H-NMR (270MHz, CDCls)d ppm:1.47 (9H, s),2.53-2.77 (4H,
m),3.32-3.50 (1H, m),5.05-5.25 (2H, m),5.83-6.07 (1H, m),7.22
(14, dd, J=2.5, 8.5Hz),7.46 (1lH, d, J=2.5Hz),7.49 (1lH, d,
J=8.5Hz),9.36 (1H, s).

[0139]

Example 4

Synthesis of tert-butyl [1-(3,4-dichlorophenyl)-1-

methylaminomethyl-3-butenyl]methylcarbamate

[0140]
[F20]
~. .Boc ~\N,Boc
OHC = 1) MeNH, NN
* MeOH |
2) NaBH;CN
cl Cl
Cl C
[0141]

tert-Butyl [1-(3,4-dichlorophenyl)-1-formyl-3-
butenyl]methylcarbamate (35 g) was dissolved in methanol (350

mL), and 40% methylamine-methanol solution (44 mL) was added
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1H-NMR (270MHz, CDC13) 6 ppm:1.22 (9H, brs),2.57 (1H, dd, J=6.5, 7.5Hz),2.74-2.90 (1H, m),2.85 (3H,
s),3.07 (3H, s),3.27-3.38 (2H, m),4.05-4.20 (1H, m),4.25-4.42 (1H, m),4.85-5.04 (2H, m),5.64-5.85 (1H,
m),7.00 (1H, dd, J=2.5, 8.5Hz),7.25 (1H, d, J=2.5Hz),7.37 (1H, d, J=8.5Hz). [0162] Example 5(b)
Synthesis of tert-butyl (1-(3,4-dichlorophenyl)-3,4- dihydroxy-I-{[methyl-(3,3,3-trifluoro-propionyl)-amino]-
methyl}-butyl)-methyl-carbamate [0163] [F26] N,Boc F.,C_k ~1-i0sO,n, NMO F.,C IV li acetone,
t-BUOH H20 CkEEOH 0164) itest-Butyb (1«3 A-dichierophenyh-bfimethyl€(8s3,3eaction
trifluoro-propionyl)-amino]-methyl}-3-butenyl)-methyl- carbamate (2.0 g) was dissolved in a solvent
mixture of 57 aEBtORBYS MEF, ZPrethTI-2propaRol EXBIRES it waker €2591RiL). Osmium tetraoxide
(2.5% 2- methyl -2- E%%anol so utlog) gl \J).) d N- megp elanorghollnce N- gx[gf (97& mg) were added

thereto, and the " Mixture was stirre overnlgh at W&Jsmatemperatﬁ}:ee Aqueous SO |um hiosulfate was

added to the reactionsnpdure; and theumixturenvas stireddar 20-mintites at room demperature. The
insoluble matter was removed by
under reduced pressure, and the residue was purified through
silica gel column chromatography (sequentially through use of
n-hexane : ethyl acetate=2:1 and chloroform : methanol=10:1
to 5:1), to thereby give the title compound (24.8 g, 70%).
[0142]
MS (EI) m/z 372 (M)
'H-NMR (270MHz, CDC1l3)d ppm:1.19 (9H, s),2.33 (3H, s),2.72-
3.03 (4H, m),3.10 (3H, s),3.06-3.22 (1H, m),5.08-5.20 (2H,
m),5.58-5.77 (1, m),7.08 (1H, dd, J=2.5, 8.5Hz),7.30-7.40
(2H, m) .
[0143]
Example 3-1
Synthesis of tert-butyl [1-(3,4-dichlorophenyl)-1-formyl-3-

butenyl]methylcarbamate (alternative method)

[0144]
[F21]
~,,-Boc ~,,-Boc

N OHC _

HO™ TPAP *
NMO,MS4A
AcOEt
Cl Cl

Cl Cl

[0145]

Ethyl acetate (100 mL) was added to tert-butyl [1-(3,4-

dichlorophenyl)-1-formyl-3-butenyl]methylcarbamate (5.0 g),
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filtration through Celite, and the filtrate was concentrated under reduced pressure. Water was added to
the residue, and the mixture was extracted with methylene chloride. The organic layer was washed with
saturated brine, dried over sodium sulfate anhydrate, and concentrated under reduced pressure, to
thereby give the title compound (1.95 g, 91%). The compound was used in the next step without further
purification. [0165] MS (FAB) m/z 518 ( (M+H) 1H-NMR (270MHz, CDC13)S ppm:1.20 (9H,
brs),1.93-2.53 (@Hudn); 3100(3hc9); 3.00M3.62i(@H, (1),8.68-3.80 2om) 4:68+5.38(2H 4m),7.00-7.10 (1H,
m),7.20-7.32 (1H, m),7.37-7.46 (1H, m). [0166] Example 5(c) Synthesis of tert-butyl
(1-(3,4-dichloropRengia-{[nfethyIL 3, 313 4fHt6r L Fo oAV &inihdT-meEt i BrsLexd- sropyhHom

methyl-carbamate 01671 F27] 518 N' Boc O.N' Boc C1 OH Na],C 4 THg H%95Cil T-Cl C101681

%e ﬁra rE. e %ﬁ?ﬁﬁp§lﬁm onluﬁ e§€$ enate . g)_ wa
tert-Butyl (1-(3,4-dichlorophenyl)-3,4-dihydroxy-I- iimethyl-(3,3,3-trifluoro-propionyl)-amino]-methyll-butyl)-
methyl-carbamatedd<93 g) was disselves, inaamixtuse solventa ot tetiahydrefuras (20imkyand water (10
mL) Sodium

for 1 hour at room temperature. The insoluble matter was

removed by filtration through Celite, and the filtrate was

sequentially washed with aqueous sodium sulfite, saturated

brine, and saturated aqueous cupper sulfate, dried over

sodium sulfate anhydrate, and concentrated under reduced

pressure, to thereby give the title compound (4.63 g, 93%).

The title compound was used in the next step without further

purification.

[0146]

Example 3-2

Synthesis of tert-butyl [1-(3,4-dichlorophenyl)-1-

methyliminomethyl-3-butenyl]methylcarbamate

[0147]
[F22]

~. .Boc \\N/Boc
OHC = NZ 2

* MeNH, | *

MeOH
cl Cl
Cl Cl

[0148]

40% Methylamine-methanol solution (17.3 mL) was added
to tert-butyl [1-(3,4-dichlorophenyl)-1l-methyliminomethyl-3-
butenyl]methylcarbamate (4.0 g), and the mixture was refluxed

for 13 hours. The reaction mixture was concentrated under
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periodate (1.61 g) was added thereto, and the mixture was stirred for 1 hours at room temperature. The
reaction mixture was concentrated under reduced pressure, and water was added to the residue,
followed by extraction with ethyl acetate. The organic layer was washed with saturated brine, dried over
sodium sulfate anhydrate, and concentrated under reduced pressure, to thereby give the title compound
(1.79 g, 98%). The compound was used in the next step without further purification. [01691 MS (FAB)
m/z 485 (M+H)2HNMR (2 é8Midz CREA 3)6 ppm:ta26 £ldebrs)2.¥843H: s) 2.4 3.14 (1H,m),3.07 (3H,
s),3.18-3.37 (3H, m),4.24 (1H, d, J-13.5Hz),4.52 (1H, d,J-13.5Hz),7.10 (1H, dd, J-2.0, 8.5Hz),7.33 (1H,
d, J-2.0Hz),7.483 I FHSK O 1B (g, WI-2POH UfonT 01 TERarmprBid) 5% ByhthEsts of tert-butyl

{1-(3,4-dichlorophenyl)-1-{[methyl- (3,3,3-trifluoro-praopionyl)-amino]-methyl}-3- .
{spiro[benzo(c)t 0 U}%é)ﬁé-%%ﬁ)ﬁ?égp%% ine -(2W ng{jg -)féL'-Sy -tpurgéyt/l %mhg%gwl)/?-%érggr%\%?e [0171] [F28]
F3C CI CI 0172} vtert-Butyl (H-(3A-dichdoophemyhr t-{[methyt-¢8 &3t rated under reduced

trifluoro-propionyl)-amino]-methyl}-3-oxo-propyl)-methyl- carbamate (1.0 g) was dissolved in methanol (20
mL). pressure, to thereby give the title compound (3.70 g, 89%).

The title compound was used in the next step without further
purification.

[0149]

MS(EI)m/z 370 (M")

'H-NMR (270MHz, CDC13) Sppm:

1.35(9H4,s), 2.76(3H,s),2.80-2.93(1H,m), 3.25(3H,d,J=2.0Hz),
3.30-3.42(1H,m), 5.01-5.18(2H,m), 5.80-6.00(1H,m),
7.15(1H,dd,J=2.0,8.5Hz), 7.35-7.46(2H,m), 7.78(1lH,s).
[0150]

Example 3-3

Synthesis of tert-butyl [1-(3,4-dichlorophenyl)-1-

methylaminomethyl-3-butenyl]methylcarbamate oxalate

[0151]
[F23]
\\N,Boc \\N,Boc
N7 F HN =
| 1) NaBH,,MeOH | ¥
2) (COzH), (COzH),
cl cl
cl Cl
[0152]

tert-Butyl [1-(3,4-dichlorophenyl)-l-methylaminomethyl-
3-butenyl]methylcarbamate (1.7 g) was dissolved in methanol,

and sodium boron hydride (174 mg) was added thereto, followed
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Spiro[benzo(c)thiophene-1(3H),4'-piperidine]-(2S)-oxide/(S)- (+)-mandelic acid salt (1.08 g) and sodium
cyanoborohydride (191 mg) were added thereto. Acetic acid (0.3 mL) was added to the mixture to adjust
the pH to 4, and the resultant mixture was stirred for 30 minutes at room temperature. The reaction
mixture was concentrated under reduced pressure, and water was added to the residue, followed by
extraction with chloroform. The organic layer was washed with saturated brine, dried over sodium sulfate

anhydrate, andigpneentrated; underedducadqressures d4e resislug,waspusified through silica gel
column chromatography (sequentially through use of OH H Ph\COZH F3C NaBH3CN McOH,AcOH 60
n-hexane : ethyf é@éta{‘ﬂé)—-l"?éné%‘ﬁ?@ro‘f@mﬁh‘Pnét‘ﬁ%%lL%'Tlfith'IB fo-tferebjgive the title compound

(1.38 g, 97%). [0173 1z 690 NMR 270MHz, CDC S ppm:1.23 (9H, s),1.51
(1H, d, J= 13Hz)£1 % §§ (éf%n@; 15 (éess( H Y 5773 5615’% “m).589 }?3%5’)310 (3H,

s),3.20-3.42 (2H:m)3:92-4.85{(2H, H@u%§7a£1|ﬂodc:] Jﬁ!ézx_féé’@t@% ch 1l H2),6.05 (1H, dd, J=2.0,
8.5Hz),7.22-7.48 (6H, m). [0174] Example 5(e) Synthesis of N-{2-(3,4-dichlorophenyl)-2-methylamino-4-

{spiro[benzo(c)&Reiverie-a{3) Brpiperiginelc@S pakdepe, and water was added to
yl-butyl}-3,3,3- t”fhuoroeléllrggéhyli%??!)ovpeagn&ge LOJEY%]CLE 1]1 with ethyl acetate,

washing with saturated brine, and drying over sodium sulfate
anhydrate. The drying agent was removed through filtration,
and oxalic acid (425 mg) in ethyl acetate was added to the
filtrate. The mixture was concentrated under reduced
pressure, and isopropyl ether was added to the residue,
followed by filtration with suction and drying, to thereby
give the title compound (1.4 g, 66%).

[0153]

[a]p*'=+2.7°(c=0.50, MeOH)

mp. 152.0-153.0°C

MS(EI)m/z 372 (M")

'H-NMR (270MHz, DMSO-dg) 8ppm:1.12 (9H,s), 2.60(3H,s),
2.81(1H,dd,J=6.5,13.5Hz), 2.91-3.14(4H,m), 3.54-3.75(2H,m),
5.00-5.15(2H,m), 5.30-5.50(1H,m), 7.19(1H,dd,J=2.0,8.5Hz),
7.40(1H,d,J=2.0Hz), 7.62(1H,d,J=8.5Hz), 8.00-8.80(2H,br) .
[0154]

Example 5 (a)

Synthesis of tert-butyl (1-(3,4-dichlorophenyl)-1-{[methyl-
(3,3,3-trifluoro-propionyl)-amino]-methyl-3-butenyl}-methyl-
carbamate

[0155]
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F3C CI F3C CI 0176] tert-Butyl {1-(3,4-dichlorophenyl)-1-{[methyl-(3,3,3
trifluoro-propionyl)-amino]-methyl}-3- {spiro[benzo(c)thiophene-1(3H),4'-piperidine]-(2S)-oxide}-1'-
yl-propyl}-methyl-carbamate (1.38 g) was dissolved in methylene chloride (20 mL), and trifluoroacetic
acid (10 mL) CF3CO2H CH2CI2 61 was added thereto, followed by stirring for 30 minutes at room
temperature. The reaction mixture was neutralized with saturated aqueous sodium bicarbonate, and the
mixture was extracted with methylene chloride. The organic layer was washed with saturated brine,
dried over sodium sulfate anhydrate, and concentrated under reduced pressure, to thereby give the title
compound (1.09 g, 9206 The compound-was used i%gzﬁr?t\sw&%ithout further purification. [0177]
MS (FAB) m/z 580 ((M+H H-NMRTQEOMEZ, coct PRI 9p<2268"(10H, m),2.26 (3H, s),2.54 (3H,
s),2.92-3.28 (4H,|m 242 (1H, d, J= -4.12 (2H, m)l4.34(1H,d, J=17Hz),7.25-7.42 (5H, m),7.44
(1H, d, J=8.5Hz),7

1(3H),4'-piperidine]-(28)-oxide}-1'-yl-butyl}-3,3,3- Cl

[0156]
tert-Butyl [1-(3,4-dichlorophenyl)-l-methylaminomethyl-

3-butenyl]lmethylcarbamate (3.0 g) was dissolved in
acetonitrile (30 mL), and triethylamine (1.7 mL) and 3,3,3,-
trifluoropropionyl chloride (2.36 g) was added thereto under
cooling with ice, followed by stirring for 1 hour under
cooling with ice. The reaction mixture was concentrated
under reduced pressure, and water was added to the residue,
followed by extraction with ethyl acetate. The organic layer
was washed with saturated brine, dried over sodium sulfate
anhydrate, and concentrated under reduced pressure. The
residue was purified through silica gel column chromatography
(n-hexane : ethyl acetate=2:1), to thereby give the title
compound (2.83 g, 73%).
[0157]
MS (FAB) m/z 483 ((M+H) )
'H-NMR (270MHz, CDCl3)d ppm:1.22 (9H, brs),2.57 (1H, dd,
J=6.5, 7.5Hz),2.74-2.90 (1H, m),2.85 (3H, s),3.07 (3H,
s),3.27-3.38 (2H, m),4.0-4.20 (l1H, m),4.25-4.42 (1H, m),4.85-
5.04 (2H, m),5.64-5.85 (1H, m),7.00 (1H, dd, J=2.5,
8.5Hz),7.25 (1H, d, J=2.5Hz),7.37 (1H, d, J=8.5Hz).

[0158]
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trifluoro-N-methyl-propionamide [0179] [F30] 62 F3C Et3N, CH3CN CI CI 0180]
N-{2-(3,4-Dichlorophenyl)-2-methylamino-4 {spiro[benzo(c)thiophene-1(3H),4'-piperidine]-(2S)-oxide}-1'-
yl-butyl}-3,3,3-trifluoro-N-methyl-propionamide (300 mg) was dissolved in acetonitrile (5 mL) . Under
cooling with ice, triethylamine (212 L) and 3,3-diphenylpropionyl chloride (373 mg) were added thereto.
Under cooling with ice, the mixture was stirred for 1 hour. The reaction mixture was concentrated under
reduced pressureand svates was added to the residue, followed by extraction with ethyl acetate. The
organic layer was washed with saturated brine, dried over sodium sulfate anhydrate, and concentrated
under reduced Pressare THefrdsidire s purified thrdughSiics gelesimn chrbffstbyglaphy
(sequentially thr se of ethyl acetate and ethyl acetate : methanol=20:1 to 5:1), to thereby give the
e compound (350 . S0k, 4B} AT U (27MRE, CISCID pora i 0 a8y
77-1.92(1H,m), ta9%=R A7 7 Ham) 2 56(BH;8) Rb5:2H85(2H,m),2.97- 3.27(8H,m),3.97(1H,d,J=16.5Hz),4.05
63 4.18(1H,m),4.29(1H,d,J=16.5Hz),4.22- 4.42(1H,m),4.61(1H,t,J=7.5Hz),6.72(1H,d,J=8. 0HZz),7.10-

]

[0159
[F25]
~. .. Boc (0] ~. . Boc
N N
= F3C\)J\ =
NH S FsC”~ “CO,H N
HBTU, HOBT
Cl DIEA, DMF Cl
cl Cl
[0160]

tert-Butyl [1-(3,4-dichlorophenyl)-l-methylaminomethyl-
3-butenyl]methylcarbamate (5.0 g) was dissolved in N,N-
dimethylformamide (50 mL), and, at room temperature, 3,3,3-
trifluoropropionic acid (1.3 mL), [2-(1H)-benzotriazole-1-
yl]-1,1,3,3-tetramethyluronium hexafluorophosphate (5.6 qg),
l-hydroxybenzotriazole monohydrate (2.0 g), and N,N-
diisopropylethylamine (3.5 mL) were added thereto, followed
by stirring for 2 hours at room temperature. 3,3,3-
Trifluoropropionic acid (0.6 mL), [2-(1H)-benzotriazole-1-
yl]-1,1,3,3-tetramethyluronium hexafluorophosphate (2.5 qg),
l-hydroxybenzotriazole monohydrate (1.0 g), and N,N-
diisopropylethylamine (1.75 mL) were added to the reaction
mixture, and the resultant mixture was stirred for 1 hour at
room temperature. Water was added to the reaction mixture,
and the mixture was extracted with ethyl acetate. The

organic layer was sequentially washed with water and
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7.37(16H,m). [0182] Example 5(g) Synthesis of N-{2-(3,4-dichlorophenyl)-2-[(3,3-
diphenylpropionyl)-methylamino]-4-{spiro[benzo(c)thiophene-
1(3H),4'-piperidine]-(2S)-oxide}-1'-yl-butyl}-3,3,3- trifluoro-N-methyl-propionamide hydrochloride
(Compound No. 1) [0183] [F31] F3C CI 4N HCI-dioxane F3C CI 0184]
N-{2-(3,4-Dichlorophenyl)-2-[(3,3-diphenylpropionyl)
methylamino]-4s{spirofhenrafe)thiophens=4(3+)x4' -piperidinelul fate anhydrate, and
(2S)-oxide}-1'-yl-butyl}-3,3,3-trifluoro-N-methyl- propionamide (350 mg) was dissolved in methylene
chloride (2 mLF2N HEEA A ok (EAf1YGRESs REdeEtheretd Hhd fhiel fHikutieéSwas concentrated

under reduced pressure. E;']er was added to the]Lresifj*!ue followed g)éfiltratg)n nd.drying, to thereby
1,

give the title compotind (307 Mg, 84%). 64 [0185] (a]D"--14.1(c=0. SL.MEOH) MS (FAB) miz 798 (M+H)

%) 1H-NMR (27QMikiz, DMSQ-€6) 6:0pM: £.88:2.02:(41,gn):2. 15:2.60 (BH, 1)s2:68:2186 {15k m),2.90-3.10
(3H, m),3.20 (3H, s),3.15-3.50 (6H, m),3.52-3.95 (3H, m),4.08 (1H, d, J=17Hz),4.23 (1H, d,
J=12Hz),4.36 (2H, €327 5Hz),4.69 (1H, d, J=17Hz),7.03-7.48

[0161]

MS (FAB) m/z 483 ((M+H) )

'H-NMR (270MHz, CDC1l3)8 ppm:1.22 (9H, brs),2.57 (1H, dd,
J=6.5, 7.5Hz),2.74-2.90 (1H, m),2.85 (3H, s),3.07 (3H,
s),3.27-3.38 (2H, m),4.05-4.20 (1H, m),4.25-4.42 (1H,
m),4.85-5.04 (2H, m),5.64-5.85 (1H, m),7.00 (1H, dd, J=2.5,
8.5Hz),7.25 (1H, d, J=2.5Hz),7.37 (1H, d, J=8.5Hz).
[0162]

Example 5 (b)

Synthesis of tert-butyl (1-(3,4-dichlorophenyl)-3,4-
dihydroxy-1-{[methyl-(3,3,3-trifluoro-propionyl)-amino]-

methyl}-butyl)-methyl-carbamate

[0163]
[F26]
O \\N,Boc (@] \\N,Boc

FsC = 0OsOy4, NMO E-C
3 \)J\ITI > 4 3 \)J\ITI h OH

acetone, t-BuOH OH

H>0O
Cl C
Cl Cl

[0164]

tert-Butyl (1-(3,4-dichlorophenyl)-1-{[methyl-(3,3,3-
trifluoro-propionyl)-amino]-methyl}-3-butenyl)-methyl-

carbamate (2.0 g) was dissolved in a solvent mixture of
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(17H, m), 10.45 (1H, br). [0186] Example 6(a) Synthesis of tert-butyl {1-(3,4-dichlorophenyl)-1-
[(isobutyryl-methylamino)-methyl]-3-butenyl}-methyl-carbamate [0187] [F32] 0 ~N,Boc \ Il 0 ~N~Boc Hi
CI Et3N, CH3CN CI 0188] tert-Butyl [1-(3,4-dichlorophenyl)-1-methylaminomethyl
3-butenyllmethylcarbamate (2.0 g) produced in Example 4 was dissolved in acetonitrile (40 mL) . Under
cooling with ice, triethylamine (1.49 mL) and isobutyryl chloride (1.12 mL) was added thereto. Under
cooling with iceathe:Brixture was stipratkfor 11 haup ddies reaction. mixture wascconcentrated sunder
reduced pressure, and water was added to the residue, followed by extraction with ethyl acetate. The
organic layer 65'as m%ﬁé%ﬁﬁ%%ﬁﬂ%%@@ bl‘i%e5oélri%d“tﬁ)@?ﬂéjoﬁ?raﬁr%ﬁ‘dt@laﬁﬁy}d]ftajféme\nd
concentrated un ed %re sur

?7! h@x

fti e was purifie hSI| %el
chromatograph)f né" et yl acek%g 3t ?o]tﬁere[ﬁ glveethg% tle c% pound filig%g 64%). [0189]
MS (FAB) m/z 443 (M) hbNMR (270MHz2, @EEJ@&@@@J bdA(bHhrd; J=7.0bt),1.23 (9H, s),2.55
(1H,dd, J=7.0, 13.5Hz2),2.78 (3H, s),2.78-2.85 (2H,
temperature. Aqueous sodium thiosulfate was added to the
reaction mixture, and the mixture was stirred for 30 minutes
at room temperature. The insoluble matter was removed by
filtration through Celite, and the filtrate was concentrated
under reduced pressure. Water was added to the residue, and
the mixture was extracted with methylene chloride. The
organic layer was washed with saturated brine, dried over
sodium sulfate anhydrate, and concentrated under reduced
pressure, to thereby give the title compound (1.95 g, 91%).
The compound was used in the next step without further
purification.
[0165]
MS (FAB) m/z 518 ((M+H) )
'H-NMR (270MHz, CDC1l3)8 ppm:1.20 (9H, brs),1.93-2.53 (4H,
m),3.09 (3H, s),3.00-3.62 (6H, m),3.68-3.80 (2H, m),4.68-5.38
(24, m),7.00-7.10 (1H, m),7.20-7.32 (1H, m),7.37-7.46 (1H, m).
[0166]
Example 5 (c)
Synthesis of tert-butyl (1-(3,4-dichlorophenyl)-1-{[methyl-
(3,3,3-trifluoro-propionyl)-amino] -methyl}-3-oxo-propyl) -
methyl-carbamate

[0167]

[F27]
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m),3.09 (3H, s),4.08-4.16(2H, m),4.86-4.99 (2H, m),5.85-5.87 (1H, m),7.02 (1H, dd, J=2.5, 8.5Hz),7.25
(1H, d, J=2.5Hz),7.36 (1H, d, J=8.5Hz). [0190] Example 6(b) Synthesis of tert-butyl
{1-(3,4-dichlorophenyl)-3,4- dihydroxy-1-[(isobutyryl-methylamino)-methyl]-butyl}-methyl carbamate
[0191] [F33] O ~.,,Boc IT ~"1[' ~'\xO "% I N,Boc Y N OH || Inu acetone, t-BuOH H20 CI CI 0192]
tert-Butyl {1-(3,4-dichlorophenyl)-1-[(isobutyryl methylamino)-methyl]-3-butenyl}-methyl-carbamate (1.12
g) was dissolved in adnixture.8otvent of acetone (3 mL), 2-methyl-266 propdavol (1.5 mL), and water (1.5
mL). Osmium t i : e I-2-propan|%I solutionF g@ylmorpholine N-oxide
(592 mg) were added theretq, a g, the mixture W&Cstirred for 2.5 days at'foom temperature. Aqueous
sodium thiosulfate was adgedo the reaction mixture, and the resultant re was stirred for 10
minutes at room temperattitezThe insoluble mEtfeiHwias removed by filt cl

Cl Cl

[0168]

tert-Butyl (1-(3,4-dichlorophenyl)-3,4-dihydroxy-1-
{ [methyl-(3,3,3-trifluoro-propionyl)-amino]-methyl}-butyl) -
methyl-carbamate (1.95 g) was dissolved in a mixture solvent
of tetrahydrofuran (20 mL) and water (10 mL). Sodium
periodate (1.61 g) was added thereto, and the mixture was
stirred for 1 hours at room temperature. The reaction
mixture was concentrated under reduced pressure, and water
was added to the residue, followed by extraction with ethyl
acetate. The organic layer was washed with saturated brine,
dried over sodium sulfate anhydrate, and concentrated under
reduced pressure, to thereby give the title compound (1.79 g,
98%) . The compound was used in the next step without further
purification.
[0169]
MS (FAB) m/z 485 ((M+H) )
'H-NMR (270MHz, CDC1l3)8 ppm:1.26 (9H, brs),2.78 (3H, s),2.94-
3.14 (l1H,m),3.07 (3H, s),3.18-3.37 (3H, m),4.24 (1lH, d,
J=13.5Hz),4.52 (1H, d,J=13.5Hz),7.10 (1H, dd, J=2.0,
8.5Hz),7.33 (1H, d, J=2.0Hz),7.43 (1H, d,J=8.5Hz),9.67 (1lH, t,
J=2.0Hz) .
[0170]

Example 5 (d)
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through Celite, and the filtrate was concentrated under reduced pressure. Water was added to the
residue, and the mixture was extracted with methylene chloride. The organic layer was washed with
saturated brine, dried over sodium sulfate anhydrate, and concentrated under reduced pressure, to
thereby give the title compound (1.13 g, 94%) . The compound was used in the next step without further
purification. [0193] MS (FAB) m/z 477 (M+H) 1H-NMR (270MHz, CDC13)S ppm:1.04-1.20 (15H,
m),1.90-2.23 (2&k;mah2 Ails(1dH, tr I=d-5Hdz)y2.65:3.65, @ im),Botdf2-Hnt; 1J=5-QHn) 5102-5.28 (1H,
m),5.52-5.78 (1H, m),7.00-7.15 (1H, m),7.18-7.35 (1H, m),7.40 (1H, d, J=8.5HZz). [0194] Example 6(c)
Synthesis of tert-butylJ1HB4-HicHBreptehyIR Y+ )(isBbtitgr/ IRTéthyahnifio)-methyl]-3-oxo-propyl}-methyl-

carbamate [0195] 67.[F34] .0 =795 N.GLOH 0, Bog Na104N, 11 CHO THF H20, |

yl-propyl}-methyl-carbamate

[0171]
[F28]
&
O  ~ .Boc OH ) \\N,Boc S ®

N = \
FuC N R~ FsC N o)
3 \)J\'Tl * CHO H Ph™ "COzH \)J\’Tl *

NaBH3CN
MeOH, AcOH cl
C

Cl Cl

[0172]

tert-Butyl (1-(3,4-dichlorophenyl)-1-{[methyl-(3,3,3-
trifluoro-propionyl)-amino]-methyl}-3-oxo-propyl)-methyl-
carbamate (1.0 g) was dissolved in methanol (20 mL).
Spiro[benzo (c) thiophene-1(3H),4'-piperidine] - (2S)-oxide/ (S) -
(+) -mandelic acid salt (1.08 g) and sodium cyanoborohydride
(191 mg) were added thereto. Acetic acid (0.3 mL) was added
to the mixture to adjust the pH to 4, and the resultant
mixture was stirred for 30 minutes at room temperature. The
reaction mixture was concentrated under reduced pressure, and
water was added to the residue, followed by extraction with
chloroform. The organic layer was washed with saturated
brine, dried over sodium sulfate anhydrate, and concentrated
under reduced pressure. The residue was purified through

silica gel column chromatography (sequentially through use of
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, CIT'CI0196] tert-Butyl {1-(3,4-dichlorophenyl)-3,4-dihydroxy-I
[(isobutyryl-methylamino)-methyl]-butyl}-methyl-carbamate (1.41 g) was dissolved in a mixture solvent of
tetrahydrofuran (8 mL) and water (8 mL) . Sodium periodate (1.3 g) was added thereto, and the mixture
was stirred for 1 hour at room temperature. The reaction mixture was concentrated under reduced
pressure, and water was added to the residue, followed by extraction with ethyl acetate. The organic
layer was washednwitha saturatec brinec dtdedover 2sadismsubateramhydrate, tanad coneentrated under
reduced pressure, to thereby give the title compound (1.33 g, quantative amount) . The compound was
used in the nextStep: Withdit fiRAEEPUrificafort TO197F M SERBYRifz 445 8VEH)THINMR (270MHz,
CDC13)S ppm:113,(6H, dd, J=3.0, 7.0Hz),1.23 1.29 (9H, m),2.73 (3H, s),2.76-2.84 (1H, m),2.90 (1H, d,
J=16Hz),3.11 (3H, s),3.16(1H, d, J=16Hz),4.10-4.18 (1H, m),4.45 (1H, d, J=13Hz),7.10 (1H, dd, J=2.5,
8.5Hz),7.33 (1Hyd, d=k5Hz),7.4b (1H,8dxJ=2.5, 8.5Hz),9.71 (1H, t,J=2.0Hz). [0198] 68 Example 6(d)
Synthesis of tert-butyl {1-(3,4-dichlorophenyl)-1-

[(isobutyryl-mettiytaiio) anettid]-398pite[Pemza(c}thivbhéedé- s),1.51 (1H, d, J=13Hz),

1(3H).4"-piperidingl(23): ekl -ylspropyh-metiyl- garbamate IRL991E3p), 1), 2 80
(3H, s),3.10 (3H, s),3.20-3.42 (2H, m),3.92-4.65 (2H, m),3.97
(1H, d, J=17Hz),4.30 (1H, d, J=17Hz),7.05 (1H, dd, J=2.0,
8.5Hz),7.22-7.48 (6H, m).
[0174]
Example 5 (e)
Synthesis of N-{2-(3,4-dichlorophenyl)-2-methylamino-4-
{spiro[benzo (c)thiophene-1(3H),4"'-piperidine]-(2S)-oxide}-1"'-

yl-butyl}-3,3,3-trifluoro-N-methyl-propionamide

[0175]
[F29]
- -
(@] ~, .Boc s©) CF3CO5H O ~ S©)
N \ NH \
| 2-2 |
Cl Cl
Cl Cl
[0176]

tert-Butyl {1-(3,4-dichlorophenyl)-1-{[methyl-(3,3,3-
trifluoro-propionyl)-amino]-methyl}-3-
{spiro[benzo (c)thiophene-1(3H),4"'-piperidine]-(2S)-oxide}-1"-
yl-propyl}-methyl-carbamate (1.38 g) was dissolved in

methylene chloride (20 mL), and trifluoroacetic acid (10 mL)
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O ~,,,..Boo CI CHO CI NaBH3CN McOH,AcOH CI 0200] tert-Butyl {1-(3,4-dichlorophenyl)-1-[(isobutyryl
methylamino)-methyl]-3-oxo-propyl}-methyl-carbamate (1.33 g) was dissolved in methanol (15 mL) .
Spiro[benzo(c)thiophene- 1(3H),4'-piperidine]-(2S)-oxide/(S)-(+)-mandelate (1.45 g) and sodium
cyanoborohydride (257 mg) were added thereto. Acetic acid was added to the mixture to adjust the pH to
4, and the resultant mixture was stirred for 1 hour at room temperature. The reaction mixture was
concentrated under sedaced pressive, and waies Wwas added iadhe sesidoen follewedday extraction with
ethyl acetate. The organic layer was washed with saturated brine, dried over sodium sulfate anhydrate,
and concentratéé’%d‘é??@@&éédlf)?essﬁll’ée W@?ééiﬂ%éﬂﬂf%%ﬂ?if@@%h%%ﬂiéé@&lV(:b‘ﬁ]j‘mn
chromatograph)og 69(r qggntlall throu se o%eth Iacgt te and oform methanol 20:1), to
thereby give the fitle compoun % 859, g, 5}% 02 R/IQ%IG—‘AB% m/z §Or€(1 H§ 1H-NMR (270MHz,

CDC13) 6 ppmdx16 {6Heddwded.0pb Bz A2QA129-(,. m)rh50ddh i, J=152), 1.79-2.01 (2H,
m),2.17-2.52 (7H, m),2.58-2.79 (2H, m),2.82-2.87 (5H, m),3.13 (3H, s),3.97 (1H, d, J=17Hz),4.07-4.19
(1H,m),4.29 (1Ha¢ el P27 98- (TAT8d, 922102 8. 5HER?. FOrT33 (5H um) SHB9 LA, d,

anhydrate, and concentrated under reduced pressure, to
thereby give the title compound (1.09 g, 92%). The compound
was used in the next step without further purification.
[0177]

MS (FAB) m/z 590 ((M+H) ")

'H-NMR (270MHz, CDC1l3)8 ppm:1.95-2.68 (10H, m),2.26 (3H,
s),2.54 (3H, s),2.92-3.28 (4H, m),3.42 (1H, d, J=13Hz),3.93-
4.12 (2H, m),4.34 (1H,d, J=17Hz),7.25-7.42 (5H, m),7.44 (1H,
d, J=8.5Hz),7.63 (1H, d, J=2.0Hz).

[0178]

Example 5(f)

Synthesis of N-{2-(3,4-dichlorophenyl)-2-[ (3,3~
diphenylpropionyl)-methylamino]-4-{spiro[benzo (c)thiophene-
1(3H),4"'-piperidine]-(2S)-oxide}-1"-yl-butyl}-3,3,3-
trifluoro-N-methyl-propionamide

[0179]

[F30]
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J=8.5Hz). [0202] Example 6(e) Synthesis of N-[2-(3,4-dichlorophenyl)-2-methylamino-4-
{spiro[benzo(c)thiophene-1(3H),4'-piperidine]-(2S)-oxide}-1'- yl-butyl]-N-methyl-isobutyrylamide [0203]
[F36] O ,..,.Boc 0 ~NH r S(s) ~ N~N O CH,CI | CI CI 0204] tert-Butyl {1-(3,4-dichlorophenyl)-1-[(isobutyryl
methylamino)-methyl]-3-{spiro[benzo(c)thiophene-1(3H),4' 70
piperidine]-(2S)-oxide}-1'-yl-propyl}-methyl-carbamate (1.85 g) was dlssolved in methylene chloride (10
mL). Trifluoroacetic acid (5 mL) was added thereto, and the mixture was d for 2 hours at room
temperature. The reaction mixture eutrallzed with saturated aqueou dium bigarbonate, and the
mixture was extracted with methyle [ rated brine,
dried over sodium sugate anhydrate; .:o> concentkg ssuore, to thereby give the title
compound (1.35 g, 86%) “THe cg puﬁ§ was u ifeation. [0205]
MS (FAB) m/z 550 (MAH) - o

EtsN, CH;CN |

Cl

Cl cl

[0180]

N-{2-(3,4-Dichlorophenyl) -2-methylamino-4-
{spiro[benzo(c)thiophene-1(3H),4"'-piperidine] - (2S)-oxide}-1"-
yl-butyl}-3,3,3-trifluoro-N-methyl-propionamide (300 mg) was
dissolved in acetonitrile (5 mL). Under cooling with ice,
triethylamine (212 uL) and 3,3-diphenylpropionyl chloride
(373 mg) were added thereto. Under cooling with ice, the
mixture was stirred for 1 hour. The reaction mixture was
concentrated under reduced pressure, and water was added to
the residue, followed by extraction with ethyl acetate. The
organic layer was washed with saturated brine, dried over
sodium sulfate anhydrate, and concentrated under reduced
pressure. The residue was purified through silica gel column
chromatography (sequentially through use of ethyl acetate and
ethyl acetate : methanol=20:1 to 5:1), to thereby give the
title compound (350 mg, 86%).

[0181]

'H-NMR (270MHz, CDCl;)d ppm:
1.44-1.58(1H,m),1.77-1.92(1H,m),1.97-
2.47(7H,m),2.56(3H,s),2.65-2.85(2H,m),2.97~-

3.27(8H,m),3.97(1H,d,J=16.5Hz),4.05-
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1H-NMR (270MHz, CDC13)S ppm:1.02 (3H, d, J=6.5Hz),1.09 (3H, d, J=7.0HZz),1.57-1.66 (4H,
m),2.05-2.17 (2H, m),2.25 (3H, s),2.31-2.45 (4H, m),2.53 (3H, s),2.64-2.79 (2H, m),2.97-3.09 (2H,
m),3.34-3.39 (1H, m),3.83-4.00 (1H, m),4.02 (1H, d, J=17Hz),4.35 (1H, d, J=17Hz),7.25-7.40 (5H,
m),7.43(1H, d, J=8.5Hz),7.58-7.65 (1H, m). [0206] Example 6(f) Synthesis of
N-{2-(3,4-dichlorophenyl)-2-[(3,3- diphenylpropionyl)-methylamino]-4-{spiro[benzo(c)thiophene-
1(3H),4'-piperidne]o25);oxidea}- 2oyl tyl}aNImetnd) isobppdamide [0207] [F37] 71 0 Et3N, CH3CN CI
C1 0208] N-[2-(3,4-dichlorophenyl)-2-methylamino-4
{spiro[benzo(c)thidphehe1{3H),4L pigeridine]/(25)20xife -4 yi-sinyiF-N-Methyilisbbutylamide (1.0 g) was
dissolved in ac t%;yt{y% 20 )mL) . Under cooling with ice, triethylamine (761 L) and 3,3-diphenylpropionyl
chloride (1.34 g) were a argd'thereto, and the mixture was stirred for 1 hour at room temperature. The
reaction mixturg wasxgoncentrated under reduced pressure, and water was added to the residue,
followed by extraction with ethyl acetate. The organic layer was washed with saturated brine, dried over
sodium sulfate f&rtgRiF&te; &M concentrated under reduced pressure. The residue was purified through
SmcagelCOh”nQ§%¥8g§§ggg¥ﬂpL{2—(3,4—dichlorophenyl)—2—[(3,3—
diphenylpropionyl)-methylamino]-4-{spiro[benzo (c)thiophene-
1(3H),4"'-piperidine]-(2S)-oxide}-1"'-yl-butyl}-3,3,3-
trifluoro-N-methyl-propionamide hydrochloride (Compound No.
1)

[0183]

[F31]

- O
SG) 4N HCl-dioxane

(0] \N
e} Ep\/JkN N e}
|

*

* HCI

Cl Cl
Cl Cl

[0184]

N-{2-(3,4-Dichlorophenyl)-2-[ (3, 3-diphenylpropionyl) -
methylamino]-4-{spiro[benzo(c)thiophene-1(3H),4'-piperidine] -
(28) —oxide}-1"-yl-butyl}-3,3,3-trifluoro-N-methyl-
propionamide (350 mg) was dissolved in methylene chloride (2
mL) . 4N HCl-1,4-dioxane (1 mL) was added thereto, and the
mixutre was concentrated under reduced pressure. Ether was
added to the residue, followed by filtration and drying, to

thereby give the title compound (307 mg, 84%).
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(sequentially through use of ethyl acetate, ethyl acetate methanol=20:1, and chloroform :
methanol=20:1). [0209] MS (FAB) m/z 758 ((M+H) 1H-NMR (270MHz, CDC13)S
ppm:1.07(3H,s),1.09(3H,s),1.42 1.55(1H,m),1.76-1.90(1H,m),1.94-2.06(1H,m),2.10-
2.47(7H,m),2.54(3H,s),2.63-2.88(3H,m),3.00-3.18(5H,m),3.90- 4.10(2H,m),4.23 72
4.36(2H,m),4.62(1H,t,J=7.5Hz),6.72(1H,d,J=8.5Hz),7.12- 7.35(16H,m). [0210] Example 6(g) Synthesis of
N-{2-(3,4-dichloropbenyl)-2-[(3,3- diphenylpropionyl)-methylamino]-4-{spiro[benzo(c)thiophene-
1(3H),4'-piperidine]- %28) oxide}-1'-yl-butyl}-N-methyl- isobutylamide hydrochloride (Compound No. 2)
[0211] [F38] 4N HCI-diokane°Crel 0212¥eRER-(3,4-Dichlorophenyl)-2-[(3,3-diphenylpropionyl)
methylamino]-4 p| nzo(c)t h 1(3H),4'- piperidine]-

(2S)-oxide}-1'- ut{/IEﬁ -me{ﬁylblgg)bti[y}?amﬁdzpwas dissolved in methylene chloride. 4N HC1-1,4-dioxane

was added theretoyand wﬁom@gur@m@gmgei}gﬁt@d upder, reduced prgsstire s Ethgpwagsadded to the
residue, followed by filtration and drying, to thereby give the title compound (1.15 g, 80%). [0213] MS
(FAB) m/z 758 {{(M+Hp8-2.86 (1H, m),2.90-3.10 (3H, m),3.20 (3H, s),3.15-3.50

(6H, m),3.52-3.95 (3H, m),4.08 (1H, d, J=17Hz),4.23 (1H, d,
J=12Hz),4.36 (2H, t,J=7.5Hz),4.69 (lH, d, J=17Hz),7.03-7.48
(17H, m), 10.45 (1H, br).

[0186]

Example 6 (a)

Synthesis of tert-butyl {1-(3,4-dichlorophenyl)-1-

[ (isobutyryl-methylamino)-methyl]-3-butenyl}-methyl-carbamate

[0187]
[F32]
(0]
\\N,Boc \\T/ﬂ\ \\ .Boc
= Cl \T/ﬂ\
HN™
I
Et3zN, CH3CN
C
C
[0188]

tert-Butyl [1-(3,4-dichlorophenyl)-l-methylaminomethyl-
3-butenyl]methylcarbamate (2.0 g) produced in Example 4 was
dissolved in acetonitrile (40 mL). Under cooling with ice,
triethylamine (1.49 mL) and isobutyryl chloride (1.12 mL) was
added thereto. Under cooling with ice, the mixture was
stirred for 1 hour. The reaction mixture was concentrated
under reduced pressure, and water was added to the residue,

followed by extraction with ethyl acetate. The organic layer
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73 1H-NMR (270MHz, DMSO-d6)6 ppm:0.98 (6H, dd, J=3.0, 6.5Hz),2.00 (1H, d, J=14.5Hz),2.09-2.29
(3H, m),2.33-2.47 (2H, m),2.64-2.79 (3H, m),3.00-3.03 (3H, m),3.20 (3H, s),3.23-3.50 (6H, Mm),3.60-3.90
(A1H, m),4.09 (1H, d, J=17Hz),4.22 (1H, d, J=IOHZz),4.36 (1H, t, J=7.0HZz),4.70 (1H, d, J=17Hz),7.06-7.17
(3H, m),7.22-7.33 (10H, m),7.33-7.45 (4H, m),10.33 (1H, br). [0214] Example 7(a) Synthesis of tert-butyl
(1-(3,4-dichlorophenyl)-1-{[methyl- (2,2,2-trifluoroacetyl)-amino]-methyl}-3-butenyl)-methyl- carbamate
[0215] [F39] HiW&F3GON2Q Ry, tEH212r H3Q | K itedt;Bdtyl ed over sodium sulfate
[1-(3,4-dichlorophenyl)-1-methylaminomethyl- 3-butenyllmethylcarbamate (240 mg) produced in Example
4 was dissolved'ih ¥Aéthyfene BRIoFIeE L3 t ¥hderdcoolirrAWitR dicer pyfdire: (137¢) and trifluoroacetic
acid anhydride I(elggs C{_g were added %ki]%_r;t(%hUnde co%@n% gvithe'@eé gle mixtHr]'feowgg sti]_[geq?&or 40

. as urli rou f:l S1 umn cC O
minutes. Water was a 88‘8 to the reaction mlxtwge, an t]he mixture was extracte Wltﬁ m% ylene

chloride. The organic layes was waghed with toB®010 ,.,,BOOtHE reby give the title
compound (1.53 g, 64%).
[0189]
MS (FAB) m/z 443 ((M+H) )
'H-NMR (270MHz, CDCl3)8 ppm:1.14 (6H, d, J=7.0Hz),1.23 (9H,
s),2.55 (1H,dd, J=7.0, 13.5Hz),2.78 (3H, s),2.78-2.85 (2H,
m),3.09 (3H, s),4.08-4.16(2H, m),4.86-4.99 (2H, m),5.85-5.87
(1, m),7.02 (1H, dd, J=2.5, 8.5Hz),7.25 (lH, d,
J=2.5Hz),7.36 (1H, d, J=8.5Hz).
[0190]
Example 6 (b)
Synthesis of tert-butyl {1-(3,4-dichlorophenyl)-3,4-
dihydroxy-1-[ (isobutyryl-methylamino)-methyl]-butyl}-methyl-
carbamate
[0191]

[F33]

N N
P 0sOy4, NMO
W)J\N > 4 N OH
| | OH

acetone, t-BuOH

H,0
cl cl
cl cl

[0192]
tert-Butyl {1-(3,4-dichlorophenyl)-1-[ (isobutyryl-
methylamino) -methyl]-3-butenyl}-methyl-carbamate (1.12 g) was

dissolved in a mixture solvent of acetone (3 mL), 2-methyl-2-
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saturated brine, dried over sodium sulfate anhydrate, and concentrated under reduced pressure. The
residue was purified through silica gel column chromatography (n-hexane ethyl acetate=5:1), to thereby
give the title compound (250 mg, 77%). [0217] MS (FAB) m/z 469 ((M+H) 1H-NMR (270MHz, CDC13)S
ppm:1.26 (9H, s),2.58 (1H, dd, J=7.0, 13.5Hz),2.77 (1H, dd, J=7.0, 13.5Hz),3.02 (3H, s),3.07 (3H,
s),4.07-4.28 (1H, m),4.43 (1H, d, J=13.5Hz),4.86-5.06 (2H, m),5.55-5.75 (1H, m),6.99 (1H, dd, J=2.5,
8.5Hz),7.24 (1Hhhpd=u2HHZ), B.301(1LH, £h J=85Hz). (0218hExampien 7(l) Synthesis aktert-butyl
{1-(3,4-dichlorophenyl)-3,4- dihydroxy-I-{[methyl-(2,2,2-trifluoroacetyl)-amino]-methyl}-
butyl}-methyl-carbabtaté {0210Y [F40P 0 Butl0 SN, Botc 0504 3 NMOLA| /2RA|INF/ SOH (vC N-F3C F3i

T methylmorpholine N-oxide (592 mg) were added thereto, and the

mixture was stirred for 2.5 days at room temperature.
Aqueous sodium thiosulfate was added to the reaction mixture,
and the resultant mixture was stirred for 10 minutes at room
temperature. The insoluble matter was removed by filtration
through Celite, and the filtrate was concentrated under
reduced pressure. Water was added to the residue, and the
mixture was extracted with methylene chloride. The organic
layer was washed with saturated brine, dried over sodium
sulfate anhydrate, and concentrated under reduced pressure,
to thereby give the title compound (1.13 g, 94%). The
compound was used in the next step without further
purification.

[0193]

MS (FAB) m/z 477 ((M+H) )

'H-NMR (270MHz, CDCl3)8 ppm:1.04-1.20 (15H, m),1.90-2.23 (2H,
m),2.41 (1H, t, J=4.5Hz),2.65-3.65 (9H, m),3.72 (2H, t,
J=5.0Hz),5.02-5.28 (1H, m),5.52-5.78 (1H, m),7.00-7.15 (1H,
m),7.18-7.35 (1H, m),7.40 (1H, d, J=8.5Hz).

[0194]

Example 6 (c)

Synthesis of tert-butyl {1-(3,4-dichlorophenyl)-1-

[ (isobutyryl-methylamino)-methyl]-3-oxo-propyl}-methyl-
carbamate

[0195]

67



| ~ acetone, t-BuOH H20 CI CI [0220] tert-Butyl (1-(3,4-dichlorophenyl)-1-{[methyl-(2,2,2
trifluoroacetyl)-amino]-methyl}-3-butenyl)-methyl-carbamate (659 mg) was dissolved in a mixture solvent
of acetone (4 mL), 75 2-methyl-2-propanol (2 mL) , and water (2 mL) . Osmium tetraoxide (2.5%
2-methyl-2-propanol solution) (338 L) and N-methylmorpholine N-oxide (329 mg) were added thereto,
and the mixture was stirred overnight at room temperature. Aqueous sodium thiosulfate was added to
the reaction mixtess, ] and the resultant mixture was stirred for 30 minutes at room temperature. The
insoluble matter was removed by filtration through Celite, and the filtrate was concentrated under
reduced pressure. aterwaadded to the residue, and the mixfire wag 8%racted with methylene
chloride. The orgariic Nayer was Washed with gaigated brine, driedhoversodium sulfate anhydrate, and
pmssure,t ' itle om|$0701 mg, quantative amount).

he next step witThoFutH further purification.

Sppm:1.24 (9H, bre) 376-1.88 (1H, m),1.942.3
m),3.00-3.30 (6H, m),3.3&i3.63 (2H, m),3.70-3.82 (1H, m),3.90-4.20 (18, m),4.95-5.25 (1H, m),7.00-7.15
(1H, m),7.22-7.?f%l(yél]

tert-Butyl {1-(3,4-dichlorophenyl)-3,4-dihydroxy-1-
[ (isobutyryl-methylamino)-methyl]-butyl}-methyl-carbamate
(1.41 g) was dissolved in a mixture solvent of
tetrahydrofuran (8 mL) and water (8 mL). Sodium periodate
(1.3 g) was added thereto, and the mixture was stirred for 1
hour at room temperature. The reaction mixture was
concentrated under reduced pressure, and water was added to
the residue, followed by extraction with ethyl acetate. The
organic layer was washed with saturated brine, dried over
sodium sulfate anhydrate, and concentrated under reduced
pressure, to thereby give the title compound (1.33 g,
quantative amount). The compound was used in the next step
without further purification.
[0197]
MS (FAB) m/z 445 ((M+H) )
'H-NMR (270MHz, CDC1l3)8 ppm:1.13 (6H, dd, J=3.0, 7.0Hz),1.23-
1.29 (9H, m),2.73 (3H, s),2.76-2.84 (1H, m),2.90 (1H, d,
J=16Hz),3.11 (3H, s),3.16(1H, d, J=16Hz),4.10-4.18 (1H,
m),4.45 (14, d, J=13Hz),7.10 (1H, dd, J=2.5, 8.5Hz),7.33 (1lH,
d, J=2.5Hz),7.41 (1H, dd, J=2.5, 8.5Hz),9.71 (1H, t,J=2.0Hz).

[0198]
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m),7.40-7.50 (1H, m). [0222] Example 7(c) Synthesis of tert-butyl (1-(3,4-dichlorophenyl)-1-{methyl-
(2,2,2-trifluoroacetyl)-amino}-methyl)-3-oxo-propyl)-methyl- carbamate 76 [0223] [F41] 0224] tert-Butyl
(1-(3,4-dichlorophenyl)-3,4-dihydroxy-I {{methyl-(2,2,2-trifluoroacetyl)-amino]-methyl}-butyl)-
methyl-carbamate (701 mg) was dissolved in a mixture solvent of tetrahydrofuran (4 mL) and water (4
mL). Sodium periodate (596 mg) was added thereto, and the mixture was stirred for 1 hour at room
temperature. Theseactionemiiture was concentrated under reduced pressure, and water was added to
the residue, followed by extraction with ethyl acetate. The organic layer was washed with saturated brine,

dried over soditi¥?stfateSanttydrate, and ednéenttaret drider RSt presdure, to thereby give the title

compound (633 7%)._The compaund was used in the,next step without further purification. [0225]
VIS (FAB) miz 47 S0TS ey TR T OIS oSt e 5o L ) 5 08 (3t 3 566 5.20 (11,

m),3.04 (3H, s),8(23 (11 dpdpd6Hz) 437 (i) do:dmd3)5h2), 4153 (b yd ) Ixb3B42),7.11 (1H, dd, J=2.5,
8.5Hz),7.34 (1H, d, J=2.5Hz),7.44 (1H, d, J=8.5Hz),9.62 (1H, t, J=2.0Hz). 77 [0226]

carbamate
[0199]
[F35]
$b
O \N,Boc OH O \N,Boc g )
N A~ N O
%'TI - CHO N Ph™"CO.H %T >
NaBH;CN
MeOH, AcOH cl
(o
cl Cl
[0200]

tert-Butyl {1-(3,4-dichlorophenyl)-1-[ (isobutyryl-
methylamino) -methyl]-3-oxo-propyl}-methyl-carbamate (1.33 g)
was dissolved in methanol (15 mL). Spiro[benzo(c)thiophene-
1(3H),4'-piperidine] - (2S)-oxide/ (S)- (+) -mandelate (1.45 qg)
and sodium cyanoborohydride (257 mg) were added thereto.
Acetic acid was added to the mixture to adjust the pH to 4,
and the resultant mixture was stirred for 1 hour at room
temperature. The reaction mixture was concentrated under
reduced pressure, and water was added to the residue,
followed by extraction with ethyl acetate. The organic layer
was washed with saturated brine, dried over sodium sulfate
anhydrate, and concentrated under reduced pressure. The

residue was purified through silica gel column chromatography
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Example 7(d) Synthesis of tert-butyl {1-(3,4-dichlorophenyl)-1-{[methyl-
(2,2,2-trifluoroacetyl)-amino]-methyl}-3-{spiro[isoquinoline-
1(2H),4'-piperidine]-3(4H)-one}-1'-yl-propyl}-methyl- carbamate [0227] [F42] 0 1~ N Boc F3C" N"ECHO
CI CI NaBH3CN McOH,AcOH CI 0228] tert-Butyl (1-(3,4-dichlorophenyl)-1-{[methyl-(2,2,2
trifluoroacetyl)-amino]-methyl}-3-oxo-propyl)-methyl- carbamate (300 mg) was dissolved in methanol (5

mL). Spiro[isoquirefineri(2H),4'-pipesicine 3@ H)fore Hydreebloside G225 mg) ansrsedium
cyanoborohydride (59 mg) were added thereto. Acetic acid (0.2 mL) was added to the mixture to adjust
the pH to 4, and'theé AiiRutre Was stifreéd th FPmiAdies ookt tdmperdibre "Phe tedctich mixture was
concentrated ur@%e;r reduced pressure, and water was added to the residue, followed by extraction with
chloroform. The organlc layer was washed with saturated brine, dried over sodium sulfate anhydrate,
and concentratgd pnder reduced 78 pressure. The residue was purified through silica gel column
chromatography (sequentially through use of n-hexane : ethyl acetate=1:2 and chloroform :

methanol=20:1}1%0 théfbydive St tittBmpbund (323 mg, 760).
'H-NMR (270MHz, CDC1l3)8 ppm:1.16 (6H, dd, J=4.0, 6.5Hz),1.20-
1.29 (9H, m),1.50 (1H, d, J=15Hz),1.79-2.01 (2H, m),2.17-2.52
(7H, m),2.58-2.79 (2H, m),2.82-2.87 (5H, m),3.13 (3H, s),3.97
(1, d, J=17Hz),4.07-4.19 (1H,m),4.29 (1H, d, J=17Hz),7.06
(1H, dd, J=2.0, 8.5Hz),7.19-7.33 (5H, m),7.39 (1H, d,
J=8.5Hz) .
[0202]
Example 6 (e)
Synthesis of N-[2-(3,4-dichlorophenyl)-2-methylamino-4-
{spiro[benzo (c)thiophene-1(3H),4"'-piperidine]-(2S)-oxide}-1"-

yl-butyl]-N-methyl-isobutyrylamide

[0203]
[F36]
— -
O S

o) SN Boc S®) CF3CO,H “NH ! S\;)

\HJ\N N N 0 NT
| CH,Cl, |
cl Cl
Cl Cl

[0204]

tert-Butyl {1-(3,4-dichlorophenyl)-1-[ (isobutyryl-

methylamino) -methyl]-3-{spiro[benzo(c)thiophene-1(3H),4"'-
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MS (FAB) m/z 671 (M+H) ") 1H-NMR (270MHz, CDC13)S ppm:1.25 (9H, brs),1.63-1.80 (2H,
m),1.90-2.30 (7H, m),2.45-2.60 (1H, m),2.71 (1H, d, J=IOHZz),2.81 (1H, d, J=IOHZz),3.0 5(3H, s),3.12 (3H,
s),3.61 (2H, s),4.05-4.28 (1H, m),4.45-4.68 (1H, m),6.29 (1H, s),7.04 (1H, dd, J=2.5, 8.5Hz),7.10-7.38
(5H, m),7.43 (1H, d, J=8.5Hz). [0229] Example 7(e) Synthesis of
N-{2-(3,4-dichlorophenyl)-2-methylamino-4- {spiro[isoquinoline-1(2H),4'-piperidine]-3(4H)-one}-1'-yl-
butyl}-2,2,2-triflgako=N:nethayl-acetanvee OP30] F43pCbey 02314 tHerttBubtbamate (1.85
{1-(3,4-dichlorophenyl)-1-{[methyl-(2,2,2 trifluoroacetyl)-amino]-methyl}-3-{spiro[isoquinoline-
1(2H),4'-piperidie] 3@ HG7 - propy BimeiR 7 o bdrbamiate (83231hy) was dissolved in methylene
chloride (4 mL)TLI'lrEIIiJoroaceti acida(czir&lL} é/v%&@\dgqgg tg%r&tg, %rﬁg% yé omigg(rg as stirred for 30

. uoroacetlc L L 7 .
minutes at room temperature. The reaction mixture was neutralized with saturated aqueous sodium

bicarbonate, anditheynixtueaswasiexteacted with Hoethylene ebloridesrihe-arganic layeewas washed with
saturated brine, dried over sodium sulfate anhydrate, and concentrated under reduced pressure, to
thereby give th& Sitfe-éampbuREY 264" Ry, 9896 aThé LBMPdund Wasrasedlirrties piekt step without
funherpuﬂﬁcaﬂggdﬂ%%g icarbonate, and the mixture was extracted with
methylene chloride. The organic layer was washed with
saturated brine, dried over sodium sulfate anhydrate, and
concentrated under reduced pressure, to thereby give the
title compound (1.35 g, 86%). The compound was used in the
next step without further purification.

[0205]

MS (FAB) m/z 550 ((M+H) )

'H-NMR (270MHz, CDCl3)8 ppm:1.02 (3H, d, J=6.5Hz),1.09 (3H, d,
J=7.0Hz),1.57-1.66 (4H, m),2.05-2.17 (2H, m),2.25 (3H,
s),2.31-2.45 (4H, m),2.53 (3H, s),2.64-2.79 (2H, m),2.97-3.09
(2H, m),3.34-3.39 (1H, m),3.83-4.00 (1H, m),4.02 (1H, d,
J=17Hz),4.35 (1H, d, J=17Hz),7.25-7.40 (5H, m),7.43(1H, d,
J=8.5Hz),7.58-7.65 (1H, m).

[0206]

Example 6 (f)

Synthesis of N-{2-(3,4-dichlorophenyl)-2-[ (3,3~
diphenylpropionyl)-methylamino]-4-{spiro[benzo (c)thiophene-
1(3H),4"'-piperidine]-(2S)-oxide}-1"-yl-butyl}-N-methyl-
isobutylamide

[0207]

[F37]
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MS (FAB) m/z 571 ((M+H) 1H-NMR (270MHz, CDC13)S ppm:1.73-1.88 (2H, m),1.95-2.60 (9H, m),2.28
(3H, s),2.72 (3H, s),2.88-3.03 (2H, m),3.48 (1H, d, J=14Hz),3.64 (2H, s),3.93 (1H, d, J=14Hz),6.36 (1H,
s),7.17 (1H, dd, J=2.5, 8.5Hz),7.23-7.42 (4H, m),7.45 (1H, d, J=8.5Hz),7.63 (1H, d, J=2.5Hz). [0233]
Synthesis of Example 7(f) N-{2-(3-benzhydryl-I-methylureido)-2-(3,4-
dihydrodichlorophenyl)-4-{spiro[isoquinoline-1(2H),4'-
piperidine]-3(4H)-one}-1'-yl-butyl}-2,2 2 tnfluoro N- methyl acetamlde [02
N-[2-(3,4-Dichlorophenyl)-2-methy
butyll-2,2,2-trifluoro-N-methyl-acet
Diphenylmethyl |sogyanate (175
temperature. The re@acti O
purified through sflica'gel-
acetate-1:2 and chlorof
CDC13)6 ppm:1.55-1.8

F44]80C1C102351

olumn chromatography (Sequentially thfﬂ@gh aneC ethyl
: methanol-20:1). [0236 LS (FAB) m/z 780 ((M+H) 1H-NMR (270MHz,
) 1.93- 2.27(7H,m),2.41-2.57(IH,m),2.68-

QB

Cl

Cl

C
[0208]

N-[2-(3,4-dichlorophenyl) -2-methylamino-4-
{spiro[benzo(c)thiophene-1(3H),4"'-piperidine]-(2S)-oxide}-1"-
yl-butyl]-N-methyl-isobutylamide (1.0 g) was dissolved in
acetonitrile (20 mL). Under cooling with ice, triethylamine
(761 pL) and 3,3-diphenylpropionyl chloride (1.34 g) were
added thereto, and the mixture was stirred for 1 hour at room
temperature. The reaction mixture was concentrated under
reduced pressure, and water was added to the residue,
followed by extraction with ethyl acetate. The organic layer
was washed with saturated brine, dried over sodium sulfate
anhydrate, and concentrated under reduced pressure. The
residue was purified through silica gel column chromatography
(sequentially through use of ethyl acetate, ethyl acetate :
methanol=20:1, and chloroform : methanol=20:1).

[0209]

MS (FAB) m/z 758 ((M+H) 7)

'H-NMR (270MHz, CDCl3)8 ppm:1.07(3H,s),1.09(3H,s),1.42-
1.55(1H,m),1.76-1.90(1H,m),1.94-2.06(1H,m),2.10-
2.47(7H,m),2.54(3H,s),2.63-2.88(3H,m),3.00-3.18(5H, m),3.90-

4.10(2H,m) ,4.23-
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2.85(2H,m),2.89(3H,s),3.12(3H,s),3.61(2H,s),4.34(IH,d,J-13.5H
2),4.49(IH,d,J-13.5Hz),5.07(IH,d,J-7.0Hz),5.99(IH,d,J-7.0Hz),
6.24(IH,s),7.03(IH,dd,J-2.0,8.5Hz),7.10-7.43(16H,m). [0237] Example 7(g) Synthesis of
N-f2-(3-benzhydryl-I-methylureido)-2-(3,4 81 dihydrodichlorophenyl)-4-{spiro[isoquinoline-1(2H),4'-
piperidine]-3(4H)-one}-1'-yl-butyl}-2,2,2-trifluoro-N-methyl- acetamide hydrochloride (Compound No. 3)
[0238] [F45] Cl4Q 3d(biGIxdipxane 018) 0239) N+{24(3eBenzhydryl-Faetbyluyeido)-2-(3,4
dihydrodichlorophenyl)-4-{spiro[isoquinoline-1(2H),4'-
piperidine]-3(4H)-ore} 28yMButyl}-2,2, 2-trifluoro-N-methyl- acetamide was dissolved in methylene
chloride. 4N HC;1.4 dioxane was added thereto, and the mixture was concentrated under reduced
pressure. Ether was added to the residue, followed by filtration and drying, to thereby give the title
compound (319:mgn85%6) [8240] MS (FAB) m/z 780 ((M+H) 1H-NMR (270MHz, DMSO-d6)6
ppm:1.82-1.99 (2H, m),2.75 (3H, s),2.79-3.12 (2H, m),3.07 (3H, s),3.22-3.50 (8H, m),3.53-3.65 (1H,
m),3.61 (2H, s) I eRid, 9£185H7) 836 dH: . 03epBSHA)5.85 (1P, #; J=7.5Hz),7.15-7.42 (15H,
m),7.52-7.62 diphenylpropionyl)-methylamino]-4-{spiro[benzo (c)thiophene-
1(3H),4"'-piperidine]-(2S)-oxide}-1"-yl-butyl}-N-methyl-
isobutylamide hydrochloride (Compound No. 2)

[0211]

[F38]

—

s 4N HCl-dioxane

o)
N o\ )
\T/ﬂ\w N (@] \T/JL O
- HCl
Cl C
C

C

[0212]

N-{2-(3,4-Dichlorophenyl)-2-[ (3, 3-diphenylpropionyl) -
methylamino] -4-{spiro[benzo(c)thiophene-1(3H),4'-piperidine] -
(28) —oxide}-1"-yl-butyl}-N-methyl-isobutylamide was dissolved
in methylene chloride. 4N HCl-1,4-dioxane was added thereto,
and the mixture was concentrated under reduced pressure.
Ether was added to the residue, followed by filtration and
drying, to thereby give the title compound (1.15 g, 80%).
[0213]

MS (FAB) m/z 758 ((M+H) *)

13



(2H, m),8.29 (1H, s),10.77 (1H, br). 82 [0241] Example 8(a) Synthesis of tert-butyl
[1-{[(2-chloro-2,2-difluoroacetyl)- methylamino]-methyl}-1-(3,4-dichlorophenyl)-3- butenyl]
methylcarbamate [0242] [F46] Boo O ,,,Boo Hi (Cl F2000)20 Py, CH2CI2 CIF2C'J~ N CI tert-Buty!l
[1-(3,4-dichlorophenyl)-1-methylaminomethyl- 3-butenyllmethylcarbamate (500 mg) produced in Example
4 was dissolved in methylene chloride (10 mL) . Under cooling with ice, pyridine (163 L) and

chlorodifluoroacetigiagid@nhydride {360 Ly werepddeddbereta, Under gogling with ice, the mixture was
stirred for 50 minutes. Saturated aqueous sodium bicarbonate was added to the reaction mixture, and

the resultant migtutéivas eXtraétdtt with metiyiené ) cHlofide2The organicihyer waswadhddWith
saturated brinemf)dr?d&\@r szcbdiqghsul%%teﬁrg&/gab% a%co%en}ra}tgd ( erﬁ [e%u%ejd_gr ure. The
4 . ) P 3 : . ( ) >3 .

residue was puri through silica gel column chromatography (n-hexane :‘ethyl'acetate=4:1), to thereby
give the title compound) (300cmgs 4660)( {0244]) MS (BAB)HN/2348F£{M+3H)485 ( (M#H)X83 1H-NMR

(270MHz, CDC13)S ppm:1.26 (9H, s),2.59 (1H, dd, J=7.0,
J=10Hz),4.36 (1H, t, J=7.0Hz),4.70 (1H, d, J=17Hz),7.06-7.17
(34, m),7.22-7.33 (10H, m),7.33-7.45 (4H, m),10.33 (1H, br).
[0214]
Example 7 (a)

Synthesis of tert-butyl (1-(3,4-dichlorophenyl)-1-{[methyl-

(2,2,2-trifluorocacetyl) —amino]-methyl}-3-butenyl)-methyl-

carbamate
[0215]
[F39]

\\N,Boc /ﬁl \\N,Boc
HN = FsC N =

| * (CF3CO0O),0 3 | *
Py, CH2C|2
Cl C
Cl Cl

[0216]

tert-Butyl [1-(3,4-dichlorophenyl)-l-methylaminomethyl-
3-butenyl]methylcarbamate (240 mg) produced in Example 4 was
dissolved in methylene chloride (5 mL). Under cooling with
ice, pyridine (107 pL) and trifluorcacetic acid anhydride

(186 puL) were added thereto. Under cooling with ice, the

mixture was stirred for 40 minutes. Water was added to the
reaction mixture, and the mixture was extracted with

methylene chloride. The organic layer was washed with
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14Hz),2.78 (1H, dd, J=7.0, 14Hz),3.05 (3H, s),3.09 (3H, s),4.07-4.30 (1H, m),4.40(1H, d,
J=12.5Hz),4.89-5.01 (2H, m),5.60-5.75 (1H, m),7.00 (1H, dd, J=2.5, 8.5Hz),7.24 (1H, d, J=2.5Hz),7.38
(1H, d, J=8.5Hz). [0245] Example 8(b) Synthesis of tert-butyl [1-{[(2-chloro-2,2-difluoroacetyl)-
methylamino]-methyl}-1-(3,4-dichlorophenyl)-3,4- dihydroxybutyl] methylcarbamate [0246] [F47] O N,Boc
J~ Os04, NMO 0 Boc CIF2C N CI N ~ CIF2C N OH CI 0247] tert-Butyl [1-{[(2-chloro-2,2-difluoroacetyl)
methylamino]-methyl}sk-£3, 4edichloropheayl)-3- btitenyjmethylcarbamaten300:-mg) wasidissolved in a
mixture solvent of acetone (10 mL), 2-methyl-2-propanol (5 mL), and water (5 mL) . Osmium tetraoxide
(2.5% 2-methy|SRpFEParicl t86IUHBAT {148 1Y afd RAReRAMorphdfing N-bXitfe (ZE8 mg) were added

thereto, and the, ixtute was,tes oyernialt gL o0} (RIPEIANE: AYUSRHS Sl figsulfate was

ethyl acetate=5:1), to thereby give the title compound (250
mg, 77%).

[0217]

MS (FAB) m/z 469 ((M+H) )

'H-NMR (270MHz, CDC1l3)8 ppm:1.26 (9H, s),2.58 (1H, dd, J=7.0,
13.5Hz),2.77 (1H, dd4, J=7.0, 13.5Hz),3.02 (3H, s),3.07 (3H,
s),4.07-4.28 (1H, m),4.43 (1H, d, J=13.5Hz),4.86-5.06 (2H,
m),5.55-5.75 (1, m),6.99 (1H, dd, J=2.5, 8.5Hz),7.24 (lH, d,
J=2.5Hz),7.39 (1H, d, J=8.5Hz).

[0218]

Example 7 (b)

Synthesis of tert-butyl {1-(3,4-dichlorophenyl)-3,4-
dihydroxy-1-{[methyl-(2,2,2-trifluoroacetyl)-amino]-methyl}-

butyl}-methyl-carbamate

[0219]
[F40]
O \\N,Boc (@] \\N,Boc

P 0OsO4, NMO

F3C T A FsC T " OH
acetone, t-BuOH OH
H,0
Cl C
Cl Cl

[0220]

tert-Butyl (1-(3,4-dichlorophenyl)-1-{[methyl-(2,2,2-
trifluorocacetyl)-amino]-methyl}-3-butenyl)-methyl-carbamate

(659 mg) was dissolved in a mixture solvent of acetone (4 mL),
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the reaction mixture, and the resultant mixture was stirred for 30 minutes at room temperature. The
insoluble matter was acetone, t-BuOH H20O 84 removed by filtration through Celite, and the filtrate was
concentrated under reduced pressure. Water was added to the residue, and the mixture was extracted
with methylene chloride. The organic layer was washed with saturated brine, dried over sodium sulfate
anhydrate, and concentrated under reduced pressure, to thereby give the title compound (323 mg,
guantative amogrtethe eprpaipchwas wsed.in, thendext=step withaui furtbempurification. [0248] MS
(FAB) m/z 521 ( (M+3H) 519 ( (M+H) 1H-NMR (270MHz, CDC13)S ppm:1.26 (9H, brs),1.78
1.90(1H,m),2.00% 18 §2HJien) (2.415(1H e 32y BHZ)Z .20 B, SR3POLHSBH, s);B.89+3:6831M, m),3.72 (2H,
t, J=4.5Hz),3.90- 4.40, (1H, m),4.90-5.44 (1H,.m),7 1H, dd, J=2.0, 8.0Hz),7.29 (1H, d, J=2.0Hz),7.43
(11, e, 324 5, S0 O e 8(0) Somas dh bt Bt A oHleso s ity oacetyt.
methylamino]-metbyhik(3.A=dighlorephenyli-3-0xe propyl] methylsarbamate [0258] [F48] O ~NBoc 0 S
1~ NBoc CIF2C N OH Na104 CIF2C N" :r -CHO THF, H20

Aqueous sodium thiosulfate was added to the reaction mixture,

and the resultant mixture was stirred for 30 minutes at room
temperature. The insoluble matter was removed by filtration
through Celite, and the filtrate was concentrated under
reduced pressure. Water was added to the residue, and the
mixture was extracted with methylene chloride. The organic
layer was washed with saturated brine, dried over sodium
sulfate anhydrate, and concentrated under reduced pressure, to
thereby give the title compound (701 mg, gquantative amount).
The compound was used in the next step without further
purification.

[0221]

MS (FAB) m/z 503 ((M+H) )

IH-NMR (270MHz, CDCl1l3)0 ppm:1.24 (9H, brs),1.76-1.88 (1H,
m),1.94-2.20 (2H, m),2.26-2.50 (1H, m),3.00-3.30 (6H,
m),3.38-3.63 (2H, m),3.70-3.82 (1H, m),3.90-4.20 (1H,
m),4.95-5.25 (1H, m),7.00-7.15 (1H, m),7.22-7.32 (1H,
m),7.40-7.50 (1H, m).

[0222]

Example 7 (c)

Synthesis of tert-butyl (1-(3,4-dichlorophenyl)-1-{methyl-
(2,2,2-trifluorocacetyl) —amino}-methyl) -3-oxo-propyl) -methyl-

carbamate
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CI [0251] CI 85 tert-Butyl [1-{[(2-chloro-2,2-difluoroacetyl)-
methylamino]-methyl}-1-(3,4-dichlorophenyl)-3,4- dihydroxybutyllmethylcarbamate (323 mg) was
dissolved in a mixture solvent of tetrahydrofuran (3 mL) and water (3 mL). Sodium periodate (266 mg)
was added thereto, and the mixture was stirred for 1.5 hours at room temperature. The reaction mixture
was concentrated under reduced pressure, and water was added to the residue, followed by extraction
with ethyl acetate2 The organic layer was washed with saturated brine, dried over sodium sulfate
anhydrate, and concentrated under reduced pressure, to thereby give the title compound (291 mg,
96%). The comp&@hd was used in the next step without further purification. [0252] MS (FAB) m/z 489 (
(M+3H) 487 ( (M+H) 1H-NMR (270MHz, CDC13)S ppm:1.28 (9Hgs),2.97 £3H, s),3.04 (1H, d,
J=16.5Hz),3.07 (3H|ls),3.22 (1H, d, J=16.5Hz),4.36 (1H, d, J=13|6Hz) 455 (1H,d, J=13.5Hz),7.12 (1H,
dd, J=2.5, 8.5H2%;7.3% (1H, ddj J=2'%, 5.5Hz)NaI#3 (1H, dd, J=5.5, 8.5HZ), 96 (1H, t, J=1.5Hz). [0253]
Example 8(d) Synthesis ity {1-{f(2=ch1o‘roﬁi=d1'ﬁuoroacetyls-
methylamino]-methyl}-1- dichloropheny)t3r, 1,0

{spiro[benzo(c)thiophene-C$3H§,'4'-piperidine]-(ZS)-oxide}-l'- yl-propyl}-

Ieth9|—carbamate [0254] 86 [F491

C

[0224]

tert-Butyl (1-(3,4-dichlorophenyl)-3,4-dihydroxy-1-
{[methyl-(2,2,2-trifluorocacetyl)-amino]-methyl}-butyl) -
methyl-carbamate (701 mg) was dissolved in a mixture solvent
of tetrahydrofuran (4 mL) and water (4 mL). Sodium periodate
(596 mg) was added thereto, and the mixture was stirred for 1
hour at room temperature. The reaction mixture was
concentrated under reduced pressure, and water was added to
the residue, followed by extraction with ethyl acetate. The
organic layer was washed with saturated brine, dried over
sodium sulfate anhydrate, and concentrated under reduced
pressure, to thereby give the title compound (633 mg, 97%).
The compound was used in the next step without further
purification.
[0225]
MS (FAB) m/z 471 ((M+H) )
'H-NMR (270MHz, CDC1l3)® ppm:1.29 (9H, s),2.95 (3H, s),2.90-
3.10 (1H, m),3.04 (3H, s),3.23 (1H, d, J=16Hz),4.37 (1lH, d,
J=13.5Hz),4.53 (1H, d, J=13.5Hz),7.11 (1H, dd, J=2.5,
8.5Hz),7.34 (1H, d, J=2.5Hz),7.44 (1H, d, J=8.5Hz),9.62 (1lH,

t, J=2.0Hz).
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sb 0Boc-QOHO PhCOHCIF2C N--r-CHO H 2 ~'r2~ C1 C1 NaBH3CN MeOH,AcOHC102551
tert-Butyl [1-[[(2-chloro-2,2-difluoroacetyl)- methylamino]-methyll-I-(3,4-dichlorophenyl)-3-oxo-
propyllmethylcarbamate (956 mg) was dissolved in methanol (10 mL).
Spiro[benzo(c)thiophene-1(3H),4'-piperidine]-(2S)- oxide/(S)-(+)-mandelate (878 mg) and sodium
cyanoborohydride (156 mg) were added thereto. Acetic acid (0.3 mL) was added to the mixture to adjust
the pH to 4, and tix sgsultant mixture was stirred for 30 minutes at room temperature. The reaction
mixture was concentrated under reduced pressure, and water was added to the residue, followed by
extraction with ‘BtRyIFdcetdte? 'The organic layer was washed with saturated brine, dried over sodium
sulfate anhydra, d concentrated. under reduced, pressure. The residue was purified %uough silica gel
column chroma%&?%qﬁﬁfll@ea%le%ﬁgﬁyﬁ%ﬁéhql;fse%f' %-F#Séfagr%g :r%?ﬁlﬁ%iggtatg-l{?;mgr%% loroform :
methanol-20:1),( 10 therebyigivedhe ditlergampennd {1-3ik gh 9696)3 {0256k MSIEAB Wz 684 ( (M+3H)
692 ( (M+H) 1H-NMR (270MHz, CDC13)6 ppm:1.26 (9H, s) 1.51 (1H, d, 87 J=15Hz),1.81-1.98 (1H,
m%21n3244(7}“2ﬁ12§*¢2§9€€m¢}ne]—3(4H)—one}—l'—yl—propyl}—methyl—

carbamate
[0227]
[F42]
(0]
NH
(@] ~. .Boc O \\N,Boc N o
. N EN; e J NN
FsC ITI X~ “CHO N FaC 'T‘ *
NaBH3CN
MeOH, AcOH cl
C
Cl Cl
[0228]

tert-Butyl (1-(3,4-dichlorophenyl)-1-{[methyl-(2,2,2-
trifluorocacetyl)-amino] -methyl}-3-oxo-propyl)-methyl-
carbamate (300 mg) was dissolved in methanol (5 mL).
Spiro[isoquinoline-1(2H),4"'-piperidine] -3 (4H) -one
hydrochloride (225 mg) and sodium cyanoborohydride (59 mg)
were added thereto. Acetic acid (0.2 mL) was added to the
mixture to adjust the pH to 4, and the mixutre was stirred
for 30 minutes at room temperature. The reaction mixture was
concentrated under reduced pressure, and water was added to
the residue, followed by extraction with chloroform. The
organic layer was washed with saturated brine, dried over

sodium sulfate anhydrate, and concentrated under reduced
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m),2.74 (1H, d, J=12Hz),2.88(1H, d, J=12Hz),3.06 (3H, s),3.11 (3H, s),3.98 (1H, d,
J=17Hz),4.10-4.27(1H, m),4.30 (1H, d, J=17Hz),4.40-4.70 (1H, m),7.05 (1H, dd, J=2.5, 8.5Hz),7.20- 7.38
(5H, m),7.42 (1H, d, J=8.5Hz). [0257] Example 8(e) Synthesis of 2-chloro-N-{2-(3,4-dichlorophenyl)-2-
methylamino-4-{spiro[benzo(c)thiophene-1(3H),4'-piperidine]-
(2S)-oxide}-1'-yl-butyl}-2,2-difluoro-N-methyl-acetamide [0258] [F50] CF3CO2H CH2CI2 CI CI 0259]
tert-Butyl {1-{[(2-eblosa;2-diflneraacetyh) anethylaminofsreethyt}b+(314-dichlerophenyhedumn
{spiro[benzo(c)thiophene-1(3H),4'-piperidine]-(2S)-oxide}-1'- yl-propyl}-methyl-carbamate (1.31 g) was
dissolved in méthyfste-eRbrdR 1LOSREY S TriHubtoacdticcacit (BIRLY was eftrtheréfeh ahd the mixture

was stirred for 45 minutes, at, rgom temperature, The reaction mi urg was n tfﬂali ed with_saturated

. acb ate= Qrororm . me n 1 ﬁre g %ﬁve .
agueous sodium bicarbonate, and the mixture was extracted with methylene chloridé. The organic layer

was 88 washedtwith isaturated hriven driedoversodivm) sulfate anhydrate, and concentrated under
reduced pressure, to thereby give the title compound (970 mg, 87%) . The compound was used in the
next step witholf€fuftis? Jpurificatioh. (0¥66) MBS (FAB) m/z 594 ( (M+3H) 592 ( (M+H)

'H-NMR (270MHz, CDC1l3)8 ppm:1.25 (9H, brs),1.63-1.80 (2H,
m),1.90-2.30 (7H, m),2.45-2.60 (1H, m),2.71 (1H, d,
J=10Hz),2.81 (1H, 4, J=10Hz),3.0 5(3H, s),3.12 (3H, s),3.61
(2H, s),4.05-4.28 (1H, m),4.45-4.68 (lH, m),6.29 (1H, s),7.04
(1, dd, J=2.5, 8.5Hz),7.10-7.38 (5H, m),7.43 (1H, d,
J=8.5Hz) .

[0229]

Example 7 (e)

Synthesis of N-{2-(3,4-dichlorophenyl)-2-methylamino-4-
{spiro[isoquinoline-1(2H),4"'-piperidine] -3 (4H)-one}-1"'-yl-

butyl}-2,2,2-trifluoro-N-methyl-acetamide

[0230]
[F43]
O] .Boc O]
N ! N"TO  CRsCOM Y N N0
F3C N * F3C N %
I CH,Cl, |
cl C

cl c

[0231]

tert-Butyl {1-(3,4-dichlorophenyl)-1-{[methyl-(2,2,2-
trifluorocacetyl)-amino]-methyl}-3-{spiro[isoquinoline-

1(2H) ,4'-piperidine] -3 (4H) -one}-1"'-yl-propyl}-methyl-
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1H-NMR (270MHz, CDC13)S ppm:1.57-1.65 (2H, m),1.96-2.22 (3H, m),2.28 (3H, s),2.35-2.52 (6H,
m),2.75 (3H, t, J=2.0Hz),2.95 (1H, d, J=12Hz),3.06 (1H, d, J=IOHZz),3.49 (1H, d, J=14Hz),3.91 (1H, d,
J=14Hz),4.02 (1H, d, J=17Hz),4.34 (1H, d, J=17Hz),7.28-7.37 (5H, m),7.45 (1H, d, J=8.5Hz),7.66(1H, d,
J=2.5Hz) [0261] Example 8(f) Synthesis of N-{2-(3-benzohydryl-I-methylureido)-2-(3,4-
dichlorophenyl)-4-{spiro[benzo(c)thiophene-1(3H),4'-
piperidine]-(23)exidemi' s W-hwy - 2r¢hloras2 ,2idifuore-N- imethytiagetaraiden[02624 <[ FB4 | TIHE CI [0263]
CIF2C CI 89 2-Chloro-N-{2-(3,4-dichlorophenyl)-2-methylamino-4-
{spiro[benzo(c)thiépHers-ag3aY A< piseridine]- (P9)- sxde R 98A-btgF22-diffiddtotREmethyl-acetamide (85

mg) was_dissolyedin Jetrghydigfyran (2 mi,) -iphenylmethy) isgeyanale(90.mg) was glded thereto,
and the mixture was stirred for 2 hiours at Foom temperature. 1ﬁ'he reaction mixture was concentrated
under reduced peesstienand the desidue wasHuifiecthrough silica.gel-ecelumpi.ehromatography
(sequentially through use of n-hexane : ethyl acetate=1:2 and chloroform : methanol=20:1). [0264]
1H-NMR (270MHAICDAIB St as-BB3(HHMNi7gire was extracted with

methylene chloride. The organic layer was washed with
saturated brine, dried over sodium sulfate anhydrate, and
concentrated under reduced pressure, to thereby give the
title compound (264 mg, 96%). The compound was used in the
next step without further purification.

[0232]

MS (FAB) m/z 571 ((M+H) )

'H-NMR (270MHz, CDCl3)d ppm:1.73-1.88 (2H, m),1.95-2.60 (9H,
m),2.28 (3H, s),2.72 (3H, s),2.88-3.03 (2H, m),3.48 (1lH, d,
J=14Hz),3.64 (2H, s),3.93 (1H, d, J=14Hz),6.36 (1lH, s),7.17
(1H, dd, J=2.5, 8.5Hz),7.23-7.42 (4H, m),7.45 (1H, d,
J=8.5Hz),7.63 (1H, d, J=2.5Hz).

[0233]

Synthesis of Example 7 (f)
N-{2-(3-benzhydryl-1l-methylureido)-2-(3,4-
dihydrodichlorophenyl)-4-{spiro[isogquinoline-1(2H) ,4"'~-
piperidine] -3 (4H) -one}-1'-yl-butyl}-2,2,2-trifluoro-N-methyl-
acetamide

[0234]

[F44]

80



1.93(1H,m),2.01-2.58(8H,m),2.70- 2.95(5H,m),3.10(3H,s),3.98(1H,d,J=16.5Hz),4.30(1H,d,J=16.5Hz)
4.42(2H,br),5.06(1H,d,J=7.0Hz),6.00(1H,d,J=7.0Hz),7.06(1H,dd ,J=2.5,8.5Hz),7.10-7.33(16H,m).
[0265] Example 8(g) Synthesis of N-{2-(3-benzohydryl-I-methylureido)-2-(3,4-
dichlorophenyl)-4-{spiro[benzo(c)thiophene-1(3H),4'-
piperidine]-(23)-oxide}-1'-yl-butyl}-2-chloro-2,2-difluoro-N- methyl- acetamlde hydrochloride (Compound
No. 4) [0266] [F52] 90 4N HCI- dloxane U N--* -O N Ulr2U 2~ 31 31026

ageghe mixture
d by filtration and

compound (104rpag, 88%)- 102638 S(FAB) m7z 803 ( (M+3H) 8%

DMSO-d6)6 ppm:1. 99 (1M, d, J-15Hz) 2.26 (2H, d5-13Hz),2.40-2.62

m),2.90-3.18 (7H, m),320:8.43 (2H, m),3.55 (2H, d, J-9.0Hz),4.08 (1H,
Cl

Cl Cl
[0235]

N-{2-(3,4-Dichlorophenyl) -2-methylamino-4-
{spiro[isoquinoline-1(2H),4"'-piperidine] -3 (4H)-one}-1"'-y1l-
butyl}-2,2,2-trifluoro-N-methyl-acetamide (264 mg) was
dissolved in tetrahydrofuran (5 mL). Diphenylmethyl
isocyanate (175 pL) was added thereto, and the mixture was
stirred for 1 hour at room temperature. The reaction mixture
was concentrated under reduced pressure, and the residue was
purified through silica gel column chromatography
(sequentially through use of n-hexane : ethyl acetate=1:2 and
chloroform : methanol=20:1).

[0236]

MS (FAB) m/z 780 ((M+H) )

'H-NMR (270MHz, CDC1l3)® ppm:1.55-1.80(2H,m),1.93-
2.27(7H,m),2.41-2.57(1H,m),2.68-
2.85(2H,m),2.89(3H,s),3.12(3H,s),3.61(2H,s),4.34(1H,d,J=13.5H
z),4.49(1H,d,J=13.5Hz),5.07(1H,d,J=7.0Hz),5.99(1H,d,J=7.0Hz),
6.24(1H,s),7.03(1H,dd,J=2.0,8.5Hz),7.10-7.43(16H,m) .

[0237]

Example 7 (g)

Synthesis of N-{2-(3-benzhydryl-l-methylureido)-2-(3,4-
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J-17Hz),4.22-4.28 (2H, m),4.68 (1H, d,J-17Hz),5.84 (1H, d, J-7.5Hz),7.22-7.40 (15H, m),7.55 (2H, d,
J-8.5Hz),10.78 (1H, br). [02691 Example 9(a) Synthesis of tert-butyl fl-(3,4-dichlorophenyl)-I-
[(methylpropionylamino)-methyl]-3-butenyl-methyl-carbamate 91 [0270] [F53] 0 % N,Boc ClI _ HN Et3N,
CH3CN CI % N,Boc CI 0271] tert-Butyl [1-(3,4-dichlorophenyl)-1-methylaminomethyl
3-butenyllmethylcarbamate (2.0 g) produced in Example 4 was dissolved in acetonitrile (40 mL) . Under
cooling with iced irigthwdamine Ck.48Hahy and4propionyd chiorigdel (332 hywerenadded thereto. Under
cooling with ice, the mixture was stirred for 1 hour. The reaction mixture was concentrated under
reduced pressure P&rid dter was’added d tHe residbet fdliowed by &xtdctiohrwith ethyFadetate. The
organic layer w Cevtvaal%g dvi[llth satyr %e]glgrlnqt:one% Qp{gfﬁodl sulfate anhydrate, and concentrated
under reduced pressure. '?he residue was pur|f| éln?hrough silica gel column chromatography (n-hexane :

ethyl acetate=21X); t® thereby give the title

. gl 4N IC leXa e
\

F3C

IZ
o

Cl
Cl

[0239]

N-{2-(3-Benzhydryl-1-methylureido)-2-(3, 4-
dihydrodichlorophenyl)-4-{spiro[isoquinoline-1(2H) ,4"'~-
piperidine] -3 (4H) -one}-1'-yl-butyl}-2,2,2-trifluoro-N-methyl-
acetamide was dissolved in methylene chloride. 4N HC1-1,4-
dioxane was added thereto, and the mixture was concentrated
under reduced pressure. Ether was added to the residue,
followed by filtration and drying, to thereby give the title
compound (319 mg, 85%).

[0240]

MS (FAB) m/z 780 ((M+H) )

'H-NMR (270MHz, DMSO-d¢)d ppm:1.82-1.99 (2H, m),2.75 (3H,
s),2.79-3.12 (2H, m),3.07 (3H, s),3.22-3.50 (8H, m),3.53-3.65
(14, m),3.61 (2H, s),4.18 (1H, d, J=13.5Hz),4.36 (1lH, d,
J=13.5Hz),5.85 (1H, d, J=7.5Hz),7.15-7.42 (15H, m),7.52-7.62

(2, m),8.29 (1H, s),10.77 (1H, br).
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compound (1.44 g, 63%). [0272] MS (FAB) m/z 429 ((M+H) 1H-NMR (270MHz, CDC13)S ppm:1.16 (3H,
t, J=7.5Hz),1.19 (9H, brs),2.35 (2H, q, J=7.5Hz),2.57 (1H, dd, J=7.5, 13.5Hz),2.75 (3H, s),2.67-2.88
(IHmM),3.08 (3H, s),3.97-4.32 (2H, m),4.82- 5.03 (2H, m),5.72-5.93 (1H, m),7.01 (1H, dd, J=2.5,
8.5Hz),7.26 (1H, d, J=2.5HZz),7.36 (1H, d, J=8.5HZz). 92 [0273] Example 9(b) Synthesis of tert-butyl
{1-(3,4-dichlorophenyl)-3,4- dihydroxy-1-[(methylpropionylamino)-methyl]-butyl}-methyl- carbamate [0274]
[F54] O NBoc Qua¥ABac 11 11 CI Cl OH 0275] tert-Butyl {1-(3,4-dichlorophenyl)-1
[(methylpropionylamino)-methyl]-3-butenyl}-methyl-carbamate (1.0 g) was dissolved in a mixture solvent
of acetone (3 nitJamRAfetAyR2-propanol (1.5 mL) , and water (1.5 mL) . Osmium tetraoxide(2.5%
2-methyl-2-propanal.solution) (278 L) and N- methylmorphaline Nsoxide .(546 mg) were .added thereto,
and e Tt e ST e SEHE Lo o e Bt Bebte, STy TS was added to

the reaction mixture,anchthe resultagtmixture wasstirrad forpkQ minytes-at room

butenyl]methylcarbamate

[0242]
[F46]
\N’BOC/ j\ \N,Boc/
H'}‘ . (CIF,cco),0  ClIFC ’T‘ *
Py, CH2C|2
cl cl
Cl Cl
[0243]

tert-Butyl [1-(3,4-dichlorophenyl)-l-methylaminomethyl-
3-butenyl]methylcarbamate (500 mg) produced in Example 4 was
dissolved in methylene chloride (10 mL). Under cooling with
ice, pyridine (163 pL) and chlorodifluorocacetic acid

anhydride (350 pL) were added thereto. Under cooling with

ice, the mixture was stirred for 50 minutes. Saturated
aqueous sodium bicarbonate was added to the reaction mixture,
and the resultant mixture was extracted with methylene
chloride. The organic layer was washed with saturated brine,
dried over sodium sulfate anhydrate, and concentrated under
reduced pressure. The residue was purified through silica
gel column chromatography (n-hexane : ethyl acetate=4:1), to
thereby give the title compound (300 mg, 46%).

[0244]

MS (FAB) m/z 487 ((M+3H) 7), 485 ((M+H) )
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temperature. The insoluble matter was removed by filtration through Celite, and the filtrate was
concentrated under reduced pressure. Water was added to the residue, and the mixture was extracted
with methylene chloride. The organic layer was washed with saturated brine, dried over sodium sulfate
anhydrate, and concentrated under reduced pressure, Os04, NMO acetone, t-BuOH H20 93 to thereby
give the title compound (1.09 g, quantative amount) The compound was used in the next step without

further purification.NQ276p ME{FAB)D®MIZ AS P MA1HY HNNMR {270MHz, GBC1#) 6 ppm:0.93-1.45 (12H,
m),1.98-2.50 (7H, m),2.80-3.80 (8H, m),5.00-5.28 (1H, m),5.50-5.75 (1H, m),7.00-7.16 (1H, m),7.20-7.32
(1H, m),7.40 (1782 D=8 5Hz) ( L{d279% Examiple 9t} Syhtiedis of tént-butyl 31933, 4-dichlorophenyl)-1-

e T T s BP9 g0 € oo
,5.60-5.75 (1H, m),7.00 (1H, dd, J=2.5, 8.5Hz),7.24 (1H, d,
J=2.5Hz),7.38 (1H, d, J=8.5Hz).
[0245]
Example 8 (b)
Synthesis of tert-butyl [1-{[(2-chloro-2,2-difluorocacetyl)-

methylamino] -methyl}-1-(3,4-dichlorophenyl) -3, 4-

dihydroxybutyl]lmethylcarbamate

[02406]
[F47]
O \\N,Boc 0] \\N,Boc

= 0s04, NMO

CIF,C ITI N CIF,C ITI A OH
acetone, t-BuOH OH
H,0O
Cl Cl
Cl Cl

[0247]

tert-Butyl [1-{[(2-chloro-2,2-difluoroacetyl) -

methylamino] -methyl}-1-(3,4-dichlorophenyl)-3-
butenyl]methylcarbamate (300 mg) was dissolved in a mixture
solvent of acetone (10 mL), 2-methyl-2-propanol (5 mL), and
water (5 mL). Osmium tetraoxide (2.5% 2-methyl-2-propanol
solution) (148 pL) and N-methylmorpholine N-oxide (218 mg)
were added thereto, and the mixture was stirred overnight at
room temperature. Aqueous sodium thiosulfate was added to
the reaction mixture, and the resultant mixture was stirred

for 30 minutes at room temperature. The insoluble matter was
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[(methylpropionylamino)-methyl]-butyl}-methyl-carbamate (1.09 g) was dissolved in a mixture solvent of
tetrahydrofuran (8 mL) and water (8 mL) . Sodium periodate (1.0 g) was added thereto, and the mixture
was stirred for 1 hour at room temperature. The reaction mixture was concentrated under reduced
pressure, and water was added to the residue, 94 followed by extraction with ethyl acetate. The organic
layer was washed with saturated brine, dried over sodium sulfate anhydrate, and concentrated under
reduced pressureriovdderepygive the fitle compagnd (& 05g, quadtative ammounyt <l hesgeompound was
used in the next step without further purification. [0280] MS (FAB) m/z 431 ((M+H) 1H-NMR (270MHz,
CDC13)S ppm:T5- B3H Fe 927 SHAPT. 222 @I SS), PRSYRLE§ - J=12519%),2 69 €314e8), 2955 H, d,
J=14.5Hz),3.09 (3H, s),3.20 H:§J=14 Hz),4.17 (14, d, J=13.5Hz), 4.44 (1H, d, J=13.5Hz),7.11 (1H,
dst2 5 BoHE TSt s S AE T 2 BB TL G e b BT) [0261] Example
9(d) Synthesis ehtest-buty| {11(3:4-shichlatophenydrlwas washed with saturated brine,
[(methylpropionylamino)-methyl]-3-{spiro[benzo(c)thiophene-

1(3H),4"-piperidiie]9@ S)¥sxideRE1yipropl ety tdirdmater [0 82) "FB6} 05 ef cinder

reduced pressure, to thereby give the title compound (323 mg,

quantative amount). The compound was used in the next step
without further purification.

[0248]

MS (FAB) m/z 521 ((M+3H) "), 519 ((M+H) ")

'H-NMR (270MHz, CDC1l3)8 ppm:1.26 (9H, brs),1.78-
1.90(1H,m),2.00-2.18 (2H, m),2.41 (1H, t, J=4.5Hz),3.11 (3H,
s),3.20 (3H, s),3.39-3.68 (1H, m),3.72 (2H, t, J=4.5Hz),3.90-
4.40 (1H, m),4.90-5.44 (1H, m),7.08 (1H, dd, J=2.0,
8.0Hz),7.29 (1H, d, J=2.0Hz),7.43 (1H, dd, J=4.5, 8.0Hz).
[0249]

Example 8 (c)

Synthesis of tert-butyl [1-{[(2-chloro-2,2-difluoroacetyl)-
methylamino] -methyl}-1-(3,4-dichlorophenyl)-3-oxo-

propyl]lmethylcarbamate

[0250]
[F48]
(0] \\N,Boc (@] \\N,Boc
CIF,C N~ OH NalO, CIF,C N~ 3 CHO
| OH
al THF, H,O al
Cl C
[0251]
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NaBH3CN McOH,AcOH CI 0283] tert-Butyl {1-(3,4-dichlorophenyl)-1
[(methylpropionylamino)-methyl]-3-oxo-propyl}-methyl- carbamate (300 mg) was dissolved in methanol (5
mL). Spiro[benzo(c)thiophene-1(3H),4'-piperidine]-(2S)-oxide/(S)- (+)-mandelate (363 mg) and sodium
cyanoborohydride (65 mg) was added thereto. Acetic acid was added to the mixture to adjust the pH to
4, and the mixture was stirred for 30 minutes at room temperature. The reaction mixture was
concentrated under reckicedrregsurg, -and(waternwas addeddtor the resideeyfollowed by extraction with
chloroform. The organic layer was washed with saturated brine, dried over sodium sulfate anhydrate,

and concentraték?%ﬂé@%@@éé@eﬁﬂégéur‘é‘r(ﬁe fesidGe WL phffied through silica gel column

chromatograph uentl Il h 1 Use n-hexan yI acetate=1:4 an roform
methanol=10: 1)Xi to\t/here E \t/g ?Hé%tltg cgﬁn%oa%ac? ?50(4%%9, %). a[82é4fsl\ﬁi (?:ABI) miz 636 ((M+H)

1H-NMR (270Mh&t@@§1§)$v[é@m.l;i8ﬂ§t‘kéh~§z%lh5ﬂiﬁal125i(9mbf%hﬁ 622245 (6H,nm),2.20-3.25 (13H,
m),3.15 (3H, s),4.00 OHN Ph' COH Z N":r-CHO 96 4.25 (1H, m),4.35-4.52 (1H, m),7.12 (1H, d,
J=8.5Hz),7.18- 755 eHpAYicdate (266 mg) was added thereto, and the mixture
was stirred for 1.5 hours at room temperature. The reaction
mixture was concentrated under reduced pressure, and water
was added to the residue, followed by extraction with ethyl
acetate. The organic layer was washed with saturated brine,
dried over sodium sulfate anhydrate, and concentrated under
reduced pressure, to thereby give the title compound (291 mg,
96%) . The compound was used in the next step without further
purification.
[0252]
MS (FAB) m/z 489 ((M+3H) *), 487 ((M+H) )
'H-NMR (270MHz, CDC1l3)8 ppm:1.28 (9H, s),2.97 (3H, s),3.04
(1H, d, J=16.5Hz),3.07 (3H, s),3.22 (1H, d, J=16.5Hz),4.36
(1H, d, J=13.5Hz),4.55 (1H,d, J=13.5Hz),7.12 (1H, dd, J=2.5,
8.5Hz),7.33 (1H, dd, J=2.5, 5.5Hz),7.43 (1H, dd, J=5.5,
8.5Hz),9.64 (1H, t, J=1.5Hz).
[0253]
Example 8 (d)
Synthesis of tert-butyl {1-{[(2-chloro-2,2-difluoroacetyl) -
methylamino] -methyl}-1-(3,4-dichlorophenyl)-3-
{spiro[benzo (c)thiophene-1(3H),4"'-piperidine]-(2S)-oxide}-1"-
yvl-propyl}-methyl-carbamate

[0254]
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[0285] Example 9(e) Synthesis of N-[2-(3,4-dichlorophenyl)-2-methylamino-4-

{spiro[benzo(c)thiophene-1(3H),4'-piperidine]-(2S)-oxide}-1'- yl-butyl]-N-methyl-propionamide [0286]

[F57] CF3CO2H CH2CI2 CI C1 0287] tert-Butyl {1-(3,4-dichlorophenyl)-1
[(isobutyrylmethylamino)-methyl]-3-{spiro[benzo(c)thiophene-

1(3H),4'-piperidine]-(2S)-oxide}-1'-yl-propyl}-methyl- carbamate (504 mg) was dissolved in methylene
chloride (10 mLr49ifluoroacetic acid (5 mL) was added thereto, and the mixture was stirred for 30
minutes at room temperature. The reaction mixture was neutralized with saturated aqueous sodium

bicarbonate, and the mixture was extracted with methylene chloride. The organic |
saturated brine, dried over sodium sulfate anh gtr)?te and concentrated under red

he compound was used in the
further purification. [(288MISPEFAB) m/z 536 (M-HPAH-NMR (27GMHZ, r@B‘El )6

thereby give the title compound (418 mg @

06<1:ER61H, m),1.58-1°02 (@ht my 2,
14 (2H, m)-4-39—4é9—é2l=|—m)71375

NaBH3CN
MeOH, AcOH

m),1.12 (3H, t, L SHZYT:
J=7.5Hz),2.44 (3H, 5),3196-

C

[0255]

tert-Butyl [1-{[(2-chloro-2,2-difluorocacetyl) -

methylamino] -methyl}-1-(3,4-dichlorophenyl)-3-oxo-

was washed with
pressure, to
next step without

propyl]methylcarbamate (956 mg) was dissolved in methanol (10

mL) . Spirol[benzo(c)thiophene-1(3H),4'-piperidine]-

oxide/ (S) - (+) -mandelate (878 mg) and sodium cyanoborohydride

(156 mg) were added thereto. Acetic acid (0.3 mL)

was added

to the mixture to adjust the pH to 4, and the resultant

mixture was stirred for 30 minutes at room temperature.

The

reaction mixture was concentrated under reduced pressure, and

water was added to the residue, followed by extraction with

ethyl acetate. The organic layer was washed with saturated

brine, dried over sodium sulfate anhydrate, and concentrated

under reduced pressure. The residue was purified through

silica gel column chromatography (sequentially through use of

n-hexane : ethyl acetate=1:2 and chloroform : methanol=20:1),

to thereby give the title compound (1.31 g, 96%).
[0256]

MS (FAB) m/z 694 ((M+3H) "), 692 ((M+H) )

'H-NMR (270MHz, CDCls)d ppm:1.26 (9H, s),1.51 (1H, d,
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[0289] Example 9(f) Synthesis of N-{2-(3,4-dichlorophenyl)-2-[(3,3-
diphenylpropionyl)-methylamino]-4-{spiro[benzo(c)thiophene-
1(3H),4'-piperidine]-(2S)-oxide}-1'-yl-butyl}-N-methyl- propionamide [0290] [F58] 6 (~/PNO g (~ 00O ClI
Et3N, CH3CN CI 0291] N-[2-(3,4-Dichlorophenyl)-2-methylamino-4
{spiro[benzo(c)thiophene-1(3H),4'-piperidine]-(2S)-oxide}-1'- yl-butyl]-N-methyl-propionamide (418 mg)
was dissolved in=acetonjtriles (0. g . drRdemgoaling withdee, (triethylapine 321.60) and 3,3
-diphenylpropionyl chloride (381 mg) were 98 added thereto. Under cooling with ice, the mixture was

stirred for 1 hodt) The Teaction rixtutewas tofcéhtrated Underredated présddré, ahtd water was added

to the residue, Q%IpreSq by ra&tll%r; (\éqrith ethyl cetqte; ohe dglﬁ/?%%’: layer, was W?ﬁhe% with saturated

brine, dried over sodium’sulfate ‘anHydrate, and cohcentrate el reduced pressufe. The residue was

purified throughusitica ge) comma chromatggraphy . (sequentiadly threugts use of in-hexane - ethyl
acetate=1:4, ethyl acetate : methanol=10:1, and chloroform methanol=10:1). [0292] 1H-NMR (270MHz,
CDC13)S ppm: 173t I=bHZ) 42431H, d, J=8.5Hz).

[0257]

Example 8 (e)

Synthesis of 2-chloro-N-{2-(3,4-dichlorophenyl)-2-
methylamino-4-{spiro[benzo(c)thiophene-1(3H),4'-piperidine] -

(28) —oxide}-1"-yl-butyl}-2,2-difluoro-N-methyl-acetamide

[0258]
[F50]
O ~ (S)
O \N,BOC [ S\(S) CF3C02H NH N S\O
CIF,¢” N7 0 ——————————=  CIFR,CT N7
CH,Cl, |
cl cl
cl Cl
[0259]

tert-Butyl {1-{[(2-chloro-2,2-difluorocacetyl) -
methylamino] -methyl}-1-(3,4-dichlorophenyl)-3-
{spiro[benzo(c)thiophene-1(3H),4"'-piperidine]-(2S)-oxide}-1"-
yl-propyl}-methyl-carbamate (1.31 g) was dissolved in
methylene chloride (10 mL). Trifluoroacetic acid (5 mL) was
added thereto, and the mixture was stirred for 45 minutes at
room temperature. The reaction mixture was neutralized with
saturated aqueous sodium bicarbonate, and the mixture was

extracted with methylene chloride. The organic layer was
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1.57(1H,m),1.77-1.92(1H,m),1.96-2.08(1H,m),2.10-
2.50(9H,m),2.47(3H,s),2.66-2.90(2H,m),3.00-3.20(5H,m),3.90- 4.08(2H,m),4.22
4.38(2H,m),4.62(1H,t,J=7.5Hz),6.74(1H,d,J=8.5Hz),7.10- 7.35(16H,m). [0293] Example 9(g) Synthesis of
N-{2-(3,4-dichlorophenyl)-2-[(3,3- diphenylpropionyl)-methylamino]-4-{spiro[benzo(c)thiophene-
1(3H),4'-piperidine]-(2S)-oxide}-1'-yl-butyl}-N-methyl- propionamide hydrochloride (Compound No. 5)
[0294] [F59] 99vksh @AM HEI-dioxane: A"t 3-5 (SHH 8 Chiet CGbAi21@53ul fate
N-[2-(3,4-Dichlorophenyl)-2-[(3,3-diphenylpropionyl)
methylamino]-438pifeoerzo(EtRiopPrerettBth4 - pipefidinerduced pressure, to

(2S)-oxidel-I'-yl-butyll-N-methyl-propionamide was dissol in methyleme chloride. 4N HC1-1,4-dioxane
v added ther S SR s e Ve o S s 1o e s EREr S sdded to e
residue, followegkby fikeatiomand cdrying, tetbprely givertheditieheempeungi(@88img, 64%). [02961 MS
(FAB) m/z 744 (M+H) 1H-NMR (270MHz, DMSO-d6)6 ppm:0.97 (3H, t, J-7.5Hz),1.96 (1H, d,
J-14.5Hz),2.15-29%8¢ ¢13H, m),2.88-3.52 (11H, m),3.20 (3H,

MS (FAB) m/z 594 ((M+3H) ), 592 ((M+H) )

'H-NMR (270MHz, CDCl3)d ppm:1.57-1.65 (2H, m),1.96-2.22 (3H,
m),2.28 (3H, s),2.35-2.52 (6H, m),2.75 (3H, t, J=2.0Hz),2.95
(1, 4, J=12Hz),3.06 (1H, d, J=10Hz),3.49 (1H, d,
J=14Hz),3.91 (1H, d, J=14Hz),4.02 (1H, d, J=17Hz),4.34 (1lH, d,
J=17Hz),7.28-7.37 (5H, m),7.45 (1H, d, J=8.5Hz),7.66(1H, d,
J=2.5Hz) .

[0261]

Example 8 (f)

Synthesis of N-{2-(3-benzohydryl-1l-methylureido)-2-(3,4-
dichlorophenyl)-4-{spiro[benzo(c)thiophene-1(3H),4"'-
piperidine] - (2S)-oxide}-1"-yl-butyl}-2-chloro-2,2-difluoro-N-
methyl-acetamide

[0262]

[F51]

o}
J N o N0
N
CIF,C ITI 3 CIFZCJKN * o)
THF

| cl .

C cl
[0263]
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s),3.41 (3H, s),3.70-3.90 (1H, m),4.08 (1H, d, J-17Hz),4.18 (1H, d, J-12.5Hz),4.36 (1H, t, J-7.0Hz),4.68
(1H, d, J-17Hz),7.00-7.50 (17H, m),10.89 (1H, br). [02971 Example 10
N-[2-[3-(2-Chloro-benzyl)-lI-methyl-ureidol-2-(3,4-difluoro-
phenyl)-4-ispiro[benzo(c)thiophene-1(3H),4'-piperidine]-(2S)-
oxidol-I-yl-butyll-3,4,5-trimethoxy-N-methyl-benzamide 100 hydrochloride (Compound No. 6) [0298] [F60]

[0299] Racemic compound MSHRABYM(Z 809 (Mt H)r b HeNMR 270MHZy 1 amino-4-
DMSO-d6)Sppm:1.92-2.10(1H,m), 2.18-2.32(2H,m), 2.40-2.88(4H,m), 3.06(3H,s), 3.00-3.30(5H,m), 3.43-
3.82(12H,m), 3.00R4 AB(PFAAY, 42004 FO2AGTY, ®AB- 4 '5AARE M) JATB7 11 1=27HS | 6 63(2H,5),

7.10-7.60(12H,m), 10.6(1H.br)., [0300] Example 11, . _ |
N-{2-[3-(2-Chlo g %-ﬁ-m’ethy%uréfgoﬁ(?z-ph“é%%/}iﬁ- acetamide (85 mg) was

{spiro[benzo(c)tniephane-d (3H) depipatigine]f(23)noxidojdl)-. Diphenylmethyl
yl-butyl}-3,4,5-trimethoxy-N-methyl-benzamide hydrochloride (Compound No. 7) [0301] [F61] 101 MeO
MeO [0302] isocyanate (90 mg) was added thereto, and the mixture was
stirred for 2 hours at room temperature. The reaction
mixture was concentrated under reduced pressure, and the
residue was purified through silica gel column chromatography
(sequentially through use of n-hexane : ethyl acetate=1:2 and
chloroform : methanol=20:1).
[0264]
'H-NMR (270MHz, CDCl3)d ppm:1.45-1.63(1H,m),1.78-
1.93(1H,m),2.01-2.58(8H,m),2.70~-
2.95(5H,m),3.10(3H,s),3.98(1H,d,J=16.5Hz),4.30(1H,d,J=16.5Hz)
,4.42(2H,br),5.06(1H,d,J=7.0Hz),6.00(1H,d,J=7.0Hz),7.06(1H,dd
,J=2.5,8.5Hz),7.10-7.33(16H, m) .
[0265]
Example 8 (g)
Synthesis of N-{2-(3-benzohydryl-l-methylureido)-2-(3,4-
dichlorophenyl)-4-{spiro[benzo(c)thiophene-1(3H),4"'-
piperidine]-(2S)-oxide}-1"-yl-butyl}-2-chloro-2,2-difluoro-N-
methyl-acetamide hydrochloride (Compound No. 4)
[0266]

[F52]
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Racemic compound MS(FAB)m/z 773 (M+H) 1H-NMR(270MHz, DMSO-d6)Sppm:1.92-2.08(1H,m),
2.20-2.40(4H,m), 2.58-2.90(3H,m), 2.94(3H,s), 3.00-3.30(5H,m), 3.47- 3.97(12H,m), 4.07(1H,d,J=17Hz),
4.22-4.34(2H,m), 4.60- 4.78(2H,m), 6.59(2H,s), 7.03-7.14(1H,m), 7.20- 7.52(13H,m),10.6(1H,br). [0303]
Example 13 N-(2-Chloro-phenyl)-N'-{1-(3,4-dichloro-phenyl)-1-{[methyl-
(3,3,3-trifluoro-propionyl)-amino]-methyl}-3- {spiro[benzo(c)thiophene-1(3H),4'-piperidine]-(2S)-oxido}-1'-
yl-propyl}-N'-methyl-oxalaatde hydrochloride (Compound No. 9) [0304] [F

[0306] Example 14

propionyl)-amineg: ' nzé{c)thiophene- CIF,C”~ N7

1(3H),4'-piperidine]-(2S)-oxido}-1'-yl-propyl}-N,N'-dimethyl- N'-phenyl-oxbl ide hydlochloride
* HCI

cl cl

cl cl

[0267]

N-{2-(3-benzohydryl-1l-methylureido)-2-(3,4-
dichlorophenyl)-4-{spiro[benzo(c)thiophene-1(3H),4"'-
piperidine] - (2S)-oxide}-1"-yl-butyl}-2-chloro-2,2-difluoro-N-
methyl-acetamide was dissolved in methylene chloride. 4N
HC1l-1,4-dioxane was added thereto, and the mixture was
concentrated under reduced pressure. Ether was added to the
residue, followed by filtration and drying, to thereby give
the title compound (104 mg, 88%).

[0268]

MS (FAB) m/z:803 ((M+3H) "), 801 ((M+H) ")

'H-NMR (270MHz, DMSO-d¢)$ ppm:1.99 (1H, d, J=15Hz),2.26 (2H,
d, J=13Hz),2.40-2.62 (l1H, m),2.70-2.88 (4H, m),2.90-3.18 (7H,
m),3.20-3.43 (2H, m),3.55 (2H, d, J=9.0Hz),4.08 (1H, d,
J=17Hz),4.22-4.28 (2H, m),4.68 (1lH, d,J=17Hz),5.84 (1H, d,
J=7.5Hz),7.22-7.40 (15H, m),7.55 (2H, d, J=8.5Hz),10.78 (1H,
br) .

[0269]

Example 9 (a)

Synthesis of tert-butyl {1-(3,4-dichlorophenyl)-1-

[ (methylpropionylamino) -methyl]-3-butenyl-methyl-carbamate
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[0307] [F63] 103 F3C CI [0308] MS(FAB)m/z 751 ((M+H) *) 1H-NMR(270MHz,
DMSO0-d6)Sppm:1.92-2.12(1H,m), 2.20-2.65(5H,m), 2.73-3.83(18H,m), 3.90-4.28(2H,m),
4.69(1H,d,J=17Hz), 6.64(1H,br), 7.26-7.60(11H,m), 10.68(1H,br). [0309] Example 15
N-[2-(3-Benzhydryl-1-methyl-ureido)-2-(3,4-dichloro-phenyl)-
4-{spiro[benzo(c)thiophene-1(3H),4'-piperidine]-2,2-dioxido}- 1'-yl-butyl]-2,2-difluoro-N-methyl-acetamide
hydrochloride (Gompound No. 11) [0310] [F64] 104 CI [0311] MS(FAB)m/z 783 ((M+H) *)
1H-NMR(270MHz, DMSO-d6)Sppm:2.35-2.80(9H,m), 2.90-3.80(10H,m), 4.05-4.20(1H,m),
4.26(1H,d,J=131517), 4.76(2H,s), 5.83(1H,d,J=7.5Hz), 6.66(1H,t,J=52.5Hz), 7.20-7.65(17H,m),
10.99(1H,br). [0312] Example 16 N-[4-@-Acetylamino-4-phenyl-piperidine-1'-yl)-2-(3-
benzhydryI-1-methyT—ufEf’c?9-2-(3,4-dinlB(8Phenyl)-but\yl])%,2-dTﬂu PB-/I\I-methyI-acetamide hydrochloride
N

(Compound NOH| ) i

EtsN, CH3CN
cl cl
cl cl

[0271]

tert-Butyl [1-(3,4-dichlorophenyl)-l-methylaminomethyl-
3-butenyl]methylcarbamate (2.0 g) produced in Example 4 was
dissolved in acetonitrile (40 mL). Under cooling with ice,
triethylamine (1.49 mL) and propionyl chloride (932 uL) were
added thereto. Under cooling with ice, the mixture was
stirred for 1 hour. The reaction mixture was concentrated
under reduced pressure, and water was added to the residue,
followed by extraction with ethyl acetate. The organic layer
was washed with saturated brine, dried over sodium sulfate
anhydrate, and concentrated under reduced pressure. The
residue was purified through silica gel column chromatography
(n-hexane : ethyl acetate=2:1), to thereby give the title
compound (1.44 g, 63%).
[0272]
MS (FAB) m/z 429 ((M+H) )
'H-NMR (270MHz, CDC1l3)® ppm:1.16 (3H, t, J=7.5Hz),1.19 (9H,
brs),2.35 (24, g, J=7.5Hz),2.57 (1H, dd, J=7.5, 13.5Hz),2.75
(3H, s),2.67-2.88 (1Hm),3.08 (3H, s),3.97-4.32 (2H, m),4.82-
5.03 (2H, m),5.72-5.93 (1H, m),7.01 (1H, dd, J=2.5,

8.5Hz),7.26 (1H, 4, J=2.5Hz),7.36 (1H, d, J=8.5Hz).
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[0313] [F65] 105 CI [0314] MS(FAB)m/z 764 ((M+H) *) 1H-NMR(270MHz, DMSO-d6)Sppm:1.93(3H,s),
2.13-2.75(8H,m), 2.85-3.80(11H,m), 4.05-4.20(1H,m), 4.27(1H,d,J=13.5Hz), 5.83(1H,d,J=7.5Hz),
6.68(1H,t,J=52.5Hz), 7.18-7.45(16H,m), 7.50-7.62(2H,m), 8.19(1H,s), 10.11(1H,br). [0315] Example 17
N-{1-(3,4-Dichloro-phenyl)-1-{[methyl-(3,3,3-trifluoro-
propionyl)-amino]-methyl}-3-{spiro[benzo(c)thiophene-
1(3H),4'-piperidine}#(25)-oxido}-1'-yl-propyl}-N-methyl- benzamide hydrochloride (Compound No. 13)
[0316] [F66] 106 F3C CI [0317] MS(FAB)m/z 694 ((M+H) *) 1H-NMR(270MHz, DMSO-d6)
Sppm:2.02(1H,8:316Hz); 2290 2.40(2H, m) 2.52-2.90(6H,m), 3. oo 3 80(11H,m), 4.02- 4.18(2H,m),
4.50(1H,d,J=13 ?ﬂ 4, 70(1@1(1 J=17.5H g, i 7-69(11H.m), 7.75(1H,S), 10.57(1H,br). [0318]

ik ST 3t

Example 18 N “hioro- p eny eny acetyl- amino

{SpifO[benZO(C)tﬁﬁW@Hl4mgwm%]p(ﬁ§1)y(l)§ﬁl@}r& -methyl]-butyl}-methyl-
yl-butyl]-3,3,3-trifluoro-N-methyl-propionamide hydrochloride

carbamate
[0274]
[F54]
(0] \\N,BOC (e} \\N,Boc

P 0sO,4, NMO

QLT \ s QL,T \ on
acetone, t-BuOH OH
H,O
Cl C
Cl C

[0275]

tert-Butyl {1-(3,4-dichlorophenyl)-1-
[ (methylpropionylamino) -methyl]-3-butenyl}-methyl-carbamate
(1.0 g) was dissolved in a mixture solvent of acetone (3 mL),
2-methyl-2-propanol (1.5 mL), and water (1.5 mL). Osmium
tetraoxide (2.5% 2-methyl-2-propanol solution) (278 pL) and N-
methylmorpholine N-oxide (546 mg) were added thereto, and the
mixture was stirred overnight at room temperature. Aqueous
sodium thiosulfate was added to the reaction mixture, and the
resultant mixture was stirred for 10 minutes at room
temperature. The insoluble matter was removed by filtration
through Celite, and the filtrate was concentrated under
reduced pressure. Water was added to the residue, and the
mixture was extracted with methylene chloride. The organic
layer was washed with saturated brine, dried over sodium

sulfate anhydrate, and concentrated under reduced pressure,
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(Compound No. 14) [0319] [F67] 107 F3C CI [0320] MS(FAB)m/z 708 ((M+H) *) 1H-NMR(270MHz,
DMSO-d6) Sppm:1.99(1H,d,J=15Hz), 2.20 2.90(8H,m), 2.94-3.20(7H,m), 3.46-3.80(7H,m),
3.85-4.00(1H,m), 4.08(1H,d,J=17Hz), 4.33(1H,d,J=14Hz), 4.70(1H,d,J=17HZz), 7.10-7.58(12H,m),
10.6(1H,br). [0321] Example 19 1-[4-(3,4-Dichloro-phenyl)-4-(1-methyl-3-phenyl-ureido)-5-
(3,4,5-trimethoxy-benzyloxy)-pentyl]-4-phenyl-piperidine-4- carboxylic acid amide (Compound No. 15)
[0322] [F68] NHH3CGNeb® dMe, thie~ it LeMethfMed Cl [0323], NH221H38 Ragemic compound
MS(FAB)m/z 763 ((M+H) 1H-NMR(270MHz, CDC13)Sppm:1.20-1.38(2H,m), 1.95-2.10(4H,m),

amount). The compound was used in the next step without

further purification.

[0276]

MS (FAB) m/z 463 ((M+H) ")

'H-NMR (270MHz, CDCls)d ppm:0.93-1.45 (12H, m),1.98-2.50 (7H,

m),2.80-3.80 (8H, m),5.00-5.28 (1H, m),5.50-5.75 (1H,

m),7.00-7.16 (1H, m),7.20-7.32 (1H, m),7.40 (1H, d, J=8.5Hz).

[0277]

Example 9 (c)

Synthesis of tert-butyl {1-(3,4-dichlorophenyl)-1-

[ (methylpropionylamino) -methyl]-3-oxo-propyl}-methyl-

carbamate
[0278]
[F55]
(0] .Boc O ~, .. Boc
PPN A
’TI > OH NalO, 'T' [ CHO
OH
- THF, H,0 cl
Cl Cl

[0279]

tert-Butyl {1-(3,4-dichlorophenyl)-3,4-dihydroxy-1-
[ (methylpropionylamino)-methyl]-butyl}-methyl-carbamate (1.09
g) was dissolved in a mixture solvent of tetrahydrofuran (8
mL) and water (8 mL). Sodium periodate (1.0 g) was added
thereto, and the mixture was stirred for 1 hour at room
temperature. The reaction mixture was concentrated under

reduced pressure, and water was added to the residue,
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2.16-2.40(6H,m), 2.42-2.58(2H,m), 3.05(3H,s), 3.77(6H,s), 3.83(3H,s), 4.00(1H,d,J=IOHz),
4.09(1H,d,J=I0OHz), 4.48(2H,s), 5.18(2H,br), 6.44(2H,s), 6.86-7.00(3H,m), 7.18-7.40(10H,m),
7.45(1H,d,J=2.0Hz). [0324] Example 20 (3-(4-Carbamoyl-4-phenyl-piperidine-1-yl)-1-(3,4-dichloro-
phenyl)-1-{[methyl-(3,4,5-trimethoxy-benzoyl)-amino]-methyl}- propyl)-methyl-carbamic acid phenyl ester
hydrochloride (Compound No. 16) [0325] [F69] CI [0326] Racemic compound MS(FAB)mM/z 777 (M+H)
1H-NMR(270MiHz] DMSO-86) Spppmaz 00e2, 20{2H, ra),12:52:3: 406keH, myhd. 50-3 82(2H rm),e3.68(3H,s),
3.80(6H,s), 3.90-4.10(1H,m), 109 4.57-4.72(1H,m), 6.66(2H,s), 6.93- 7.60(11H,m),7.67(1H,d,J=8.0Hz),
T78(1HJNS),1@?@(Tﬂﬁ§§ﬁ[@32?HEﬁéﬁﬁﬁ@?q brine, dried over sodium sulfate

glh((efw%a;b?smfgrtﬁl e%géléyeE%%%%}%%%ﬁﬁ%%%@l(ﬁ%%%yI{%%r Cé%%i ggisc’isp r(a?riylt_éoster hydrochloride
(Compound Not 42} {08328} {7 QliNH2:iCh [9329]J3asemia comppunghantative amount) .
The compound was used in the next step without further
purification.
[0280]
MS (FAB) m/z 431 ((M+H) )
'H-NMR (270MHz, CDCls)d ppm:1.15 (3H, t, J=7.5Hz),1.24 (9H,
s),2.35 (24,q, J=7.5Hz),2.69 (3H, s),2.95 (1lH, d,
J=14.5Hz),3.09 (3H, s),3.20 (1H, d,J=14.5Hz),4.17 (1H, d,
J=13.5Hz), 4.44 (1H, d, J=13.5Hz),7.11 (l1H, dd,J=2.5,
8.5Hz),7.33 (1H, d, J=2.5Hz),7.42 (1H, d, J=8.5Hz),9.71 (1H,
t, J=2.0Hz).
[0281]
Example 9 (d)
Synthesis of tert-butyl {1-(3,4-dichlorophenyl)-1-
[ (methylpropionylamino) -methyl]-3-{spiro[benzo(c)thiophene-
1(3H),4"'-piperidine]-(2S)-oxide}-1"-yl-propyl}-methyl-
carbamate
[0282]

[F56]
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MS(FAB)m/z 764 ((M+H) 1H-NMR(270MHz, CDC13)Sppm:2.24-2.80(8H,m), 2.86-3.15(4H,m),
3.31(3H,s),3.38-3.52(2H,m), 3.82(9H,s), 3.90-4.10(2H,m), 4.44(2H,s), 5.22-5.38(2H,m), 6.45(2H,s),
6.80-7.08(2H,m), 7.10-7.48(11H,m), 12.18(1H,br). [0330] Example 22
1-{4-(3,4-Dichloro-phenyl)-4-dimethylamino-5-[methyl-(3,4,5-
trimethoxy-benzyl)-amino]-pentyl}-4-phenyl-piperidine-4 110 carboxylic acid amide (Compound No. 18)
[0331] [F71] CI NH2 [0332] Racemic compound MS(FAB)m/z 671 (M+H) 1H-NMR
CDC13)Sppm:1.30-1.48(2H,m), 1.95-2.45(19H,m), 2.50-2.65(2H,m), 2.79(1H,d,
2.98(1H,d,J=14Hz), 3.33(1H,d,J:13HzQ$é?§H,d,J:13Hz), 3.82(3H,s), 3.83(6H,¥

2),
.19(2H,br),

6.48(2H,s), 7.20-7.46(7H.m)Bo64(1H,s)- ] BExample 23 O~ -Boc ©)

1-[4-(3,4-Dichlorg-phe imethylamino=54(3#5co,H \)J\N N o)
trimethoxy-benzoylanlq\fno)* pen?y -4-phenyl-p*|beridine-4- carboxyliclacid amide (Compound No. 19) [0334]
[F72] MeO MeO CI NaBH3CN
al MeOH, AcOH cl
cl Cl
[0283]

tert-Butyl {1-(3,4-dichlorophenyl)-1-
[ (methylpropionylamino) -methyl]-3-oxo-propyl}-methyl-
carbamate (300 mg) was dissolved in methanol (5 mL).
Spiro[benzo (c)thiophene-1(3H),4'-piperidine] - (2S)-oxide/ (S) -
(+) -mandelate (363 mg) and sodium cyanoborohydride (65 mg)
was added thereto. Acetic acid was added to the mixture to
adjust the pH to 4, and the mixture was stirred for 30
minutes at room temperature. The reaction mixture was
concentrated under reduced pressure, and water was added to
the residue, followed by extraction with chloroform. The
organic layer was washed with saturated brine, dried over
sodium sulfate anhydrate, and concentrated under reduced
pressure. The residue was purified through silica gel column
chromatography (sequentially through use of n-hexane : ethyl
acetate=1:4 and chloroform : methanol=10:1), to thereby give
the title compound (504 mg, 68%).
[0284]
MS (FAB) m/z 636 ((M+H) )
'H-NMR (270MHz, CDCls)d ppm:1.18 (3H, t, J=7.5Hz),1.25 (9H,

brs),1.65-2.15 (6H, m),2.20-3.25 (13H, m),3.15 (3H, s),4.00-
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NH2 111 [0335] Racemic compound MS(FAB)m/z 671 ((M+H) 1H-NMR(270MHz,
CDC13)Sppm:1.33-1.56(2H,m), 1.72-1.88(1H,m), 1.94-2.10(3H,m), 2.20-2.40(12H,m), 2.44-2.58(2H,m),
3.67- 3.78(1H,m), 3.82-4.00(10H,m), 5.15(2H,br), 6.50-6.58(1H,m), 6.92(2H,s), 7.20-7.38(6H,m),
7.44(1H,d,J=8.5Hz), 7.52(1H,d,J=2.0Hz). [0336] Example 24
1-[3-Amino-3-(3,4-dichloro-phenyl)-4-(3,4,5-trimethoxy- benzyloxy)-butyl]-4-phenyl-piperidine-4-carboxylic
acid amide (CompoundiNo.r30)4038%} [FZ3) Oy Nk MeO2MeO: Cldh B3B8 HRacemie€compound
MS(FAB)m/z 616 ((M+H) 1H-NMR(270MHz, CDC13)Sppm:1.78-2.70(14H,m), 3.52(2H,dd,J=9.0, 25.5Hz),
3.80(6H,s), 3.83(3Hs)\ 4141@H,dd,J=12, 26.5Hz), 5.25(2H,br), 6.41(2H,s), 7.25-7.39(7H,m),
7'59(1H’d"]=2'?5%'5]f12 [0339] Example 25
N-[1-(3,4-Dichloro-phenyl)-3-{spiro[((23)-hydroxy)indan-1,4'-

Example 9 (e)

Synthesis of N-[2-(3,4-dichlorophenyl)-2-methylamino-4-
{spiro[benzo(c)thiophene-1(3H),4"'-piperidine]-(2S)-oxide}-1"-

yl-butyl]-N-methyl-propionamide

[0286]
[F57]
= -
o) ~, -Boc s(s) @) ~ ©)

N \ CF3CO,H NH S

\VJLN ) N (0] \V)LN - N o
I CH,Cl, |
Cl Cl

Cl Cl

[0287]

tert-Butyl {1-(3,4-dichlorophenyl)-1-
[ (isobutyrylmethylamino)-methyl]-3-{spiro[benzo(c)thiophene-
1(3H),4"'-piperidine]-(2S)-oxide}-1"'-yl-propyl}-methyl-
carbamate (504 mg) was dissolved in methylene chloride (10
mL). Trifluoroacetic acid (5 mL) was added thereto, and the
mixture was stirred for 30 minutes at room temperature. The
reaction mixture was neutralized with saturated aqueous
sodium bicarbonate, and the mixture was extracted with
methylene chloride. The organic layer was washed with
saturated brine, dried over sodium sulfate anhydrate, and
concentrated under reduced pressure, to thereby give the

¢

title compound (418 mg, 98%). The compound was used in the
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piperidine]}-1'-yl-1-(3,4,5-trimethoxy-benzyloxymethyl)- propyl]-N-methyl-oxamic acid ethyl ester
hydrochloride (Compound No. 21) [0340] [F74] Q OH CI [0341] Racemic compound MS(FAB)m/z 729
(M+H) ) 1H-NMR(270MHz, DMS0O-d6)Sppm:1.09(3H,t,J=7.0Hz) 1.56 1.67(1H,m), 1.88-2.34(4H,m),
2.60-3.00(5H,m), 3.08- 3.78(14H,m), 3.92-4.10(2H,m), 4.31(2H,q,J=7.0Hz), 4.27- 4.50(3H,m),
5.05(1H,br), 6.50(2H,s), 6.54(2H,br), 7.05- 7.50(5H,m), 7.63(1H,s), 7.65(1H,d,J=8.5Hz), 10.16(1H,br).
[0342] Examplen26(a) Sythesishefiertshutyh B-($):(3,41diehlosaphenyl)-1-
hydroxy(4-pentene)-2-yl]-methylcarbamate 113 [0343] [F75] ~... Boc | NH HOB' HO CI
2-(S)-(3,4-Dichlbfatidnyl)-2-methylamino-4-pentenol (271.5 g) was dissolved in absolute toluene (1.0 L).

At room tempe{&tur(%,A% )'so}[llj}izonS%%di-(tﬁ;lt_-gljltygcarbonate (341.6 )
'H-NMR (270MHz, CDC1l3)8 ppm:0.78-0.93 (1H, m),1.12 (3H, t,
J=7.5Hz),1.06-1.18 (1H, m),1.58-1.92 (3H, m),2.10-2.66 (8H,
m),2.21 (3H, s),2.29 (2H,q, J=7.5Hz),2.44 (3H, s),3.96-4.14
(2H, m),4.30-4.50 (2H, m),7.13-7.58(7H, m).
[0289]
Example 9 (f)
Synthesis of N-{2-(3,4-dichlorophenyl)-2-[ (3,3~
diphenylpropionyl)-methylamino]-4-{spiro[benzo (c)thiophene-
1(3H),4"'-piperidine]-(2S)-oxide}-1"-yl-butyl}-N-methyl-
propionamide
[0290]

[F58]

IO
o

A EtsN, CH3CN

Cl Cl
Cl Cl

[0291]

N-[2-(3,4-Dichlorophenyl)-2-methylamino-4-
{spiro[benzo(c)thiophene-1(3H),4"'-piperidine]-(2S)-oxide}-1"-
yl-butyl]-N-methyl-propionamide (418 mg) was dissolved in
acetonitrile (10 mL). Under cooling with ice, triethylamine

(217 pL) and 3,3 —-diphenylpropionyl chloride (381 mg) were
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in absolute toluene (0.36 L) was added thereto, and the mixture was refluxed for 3 hours. Under cooling
with ice, 28% aqueous ammonia (76 mL) was added to the reaction mixture, and the resultant mixture
was stirred for 30 minutes. n- Hexane (0.8 L) was added to the reaction mixture. The organic layer was
sequentially washed with water, 1.5% hydrochloric acid, water, saturated aqueous sodium bicarbonate,
water, and saturated brine, and then dried over sodium sulfate anhydrate. The solvent was concentrated
under reducedfiessure, e therebygivertheditlel aempotindi(@83 gheThe compound was used in the next
step without further purification. [0345] MS (EI) m/z 359 (M') 1H-NMR (270MHz, CDC13)S ppm : 1.38
(9H, s), 2.75 (AL §Y 2202981 (2FP 1), 3.58<3 mﬁ%)m@zmmﬁ TRV CSH8 8 (2H, m),
5.75-5.97 (1H, m),;,7.12 (1H, dd, J = 2.5, 8.5Hz), 7.36.(1H, d, J 5Hz), 7.41 (1 8.5Hz). 114
[0346] Example %9(6) é%/(rjllq Cees(frs of tert- fﬁyl [i %) (% gfe dIC‘A{‘ﬁ{OI‘Op de(?%l/l))C %6( réSigue
formyl(3-butenyfjmethmdearbarsater {034 Sh[F76] €1 tant-Butyld2+(S)(3,41dichlorgphenyl)-dyhydroxy(4-
pentene)-2-yl]-methylcarbamate (383 g) was dissolved in anhydrous dimethyl sulfoxide (1.92 L). At room
temperature, trigthylamined636) was srieettheré s Uritierasbatingtwith diten pyHdifrtsulfur trioxide
complex (499 gg V\ﬁas ad%ed to _the mixtur rar]cd 'E]Ipe resultant mixture was stirred fqlchBe

drate, and concen er reduced pressure.
residue was purified through silica gel column chromatography
(sequentially through use of n-hexane : ethyl acetate=1:4,
ethyl acetate : methanol=10:1, and chloroform :
methanol=10:1) .
[0292]
'H-NMR (270MHz, CDCl3)d ppm:1.10(3H,t,J=7.5Hz),1.43-
1.57(1H,m),1.77-1.92(1H,m),1.96-2.08 (1H,m),2.10-
2.50(9H,m),2.47(3H,s),2.66-2.90(2H,m),3.00-3.20(5H, m),3.90-
4.08(2H,m) ,4.22-
4.38(2H,m),4.62(1H,t,J=7.5Hz),6.74(1H,d,J=8.5Hz),7.10-
7.35(16H,m) .
[0293]
Example 9 (9)
Synthesis of N-{2-(3,4-dichlorophenyl)-2-[(3,3-
diphenylpropionyl)-methylamino]-4-{spiro[benzo (c)thiophene-
1(3H),4"'-piperidine] - (2S)-oxide}-1"-yl-butyl}-N-methyl-
propionamide hydrochloride (Compound No. 5)
[0294]

[F59]
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hours at room temperature. The reaction mixture was poured into ice-water and then extracted with ethyl
acetate. The organic layer was sequentially washed with saturated aqueous sodium bicarbonate, water,
and saturated brine, and then dried over sodium sulfate anhydrate. The solvent was concentrated under
reduced pressure, to thereby give the title compound (417.8 g) . The compound was used in the next
step without further purification. [0349] MS (El) m/z 357 (M) 1H-NMR (270MHz, CDC13) 6 ppm : 1.47
(9H, s), 2.53-2.77 (4H, m),. 115 3.32-3.50 (1H, m), 5.05-5.25 (2H, m), 5.83:6.07 (1H, m), 7.22 (1H, dd, J =

[F77] Cl 40% McN ~ MeO
(1,230 mL) was addee tic aci %), and the mixture was Sty
yl)-1Ferhyl(3NiRERDIARRethylcarBamate:

re, a%d the resultant mixtu s||re

mL) was added t ehlrea jon~mi

Cl Cl
Cl Cl

[0295]

N-{2-(3,4-Dichlorophenyl) -2-[ (3, 3-diphenylpropionyl) -
methylamino] -4-{spiro[benzo(c)thiophene-1(3H),4'-piperidine] -
(25) —oxide}-1"-yl-butyl}-N-methyl-propionamide was dissolved
in methylene chloride. 4N HCl-1,4-dioxane was added thereto,
and the mixture was concentrated under reduced pressure.
Ether was added to the residue, followed by filtration and
drying, to thereby give the title compound (388 mg, 64%).
[0296]

MS (FAB) m/z 744 ((M+H) )

'H-NMR (270MHz, DMSO-d¢)d ppm:0.97 (3H, t, J=7.5Hz),1.96 (1H,
d, J=14.5Hz),2.15-2.60 (13H, m),2.88-3.52 (11H, m),3.20 (3H,
s),3.41 (3H, s),3.70-3.90 (1H, m),4.08 (1H, d, J=17Hz),4.18
(1§, 4, J=12.5Hz),4.36 (l1H, t, J=7.0Hz),4.68 (1H, d,
J=17Hz),7.00-7.50 (17H, m),10.89 (1lH, br).

[0297]

Example 10
N-{2-[3-(2-Chloro-benzyl)-1-methyl-ureido]-2-(3,4-difluoro-
phenyl) -4-{spiro[benzo(c)thiophene-1(3H),4'-piperidine]-(2S) -

oxido}-1"-yl-butyl}-3,4,5-trimethoxy-N-methyl-benzamide
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40% Methylamine-methanol solution (137 mL) was further added to the mixture, and the resultant
mixture was refluxed for another 15 minutes. The reaction mixture was poured into saturated agueous
sodium bicarbonate, extracted with ethyl acetate, sequentially washed with water and saturated brine,
and dried over sodium sulfate anhydrate. The solvent was concentrated under reduced pressure, to
thereby give the title compound (324.5 g) . The compound was used in the next 116 step without further
purification. [0353]MSHE)-tndz 37 LittNMR (270MHz, CDC13)S ppm : 1.35 (9H, s), 2.76 (3H, s),
2.80-2.93 (1H, m), 3.25 (3H, d, J = 2.0 Hz), 3.30-3.42 (1H, m), 5.01-5.18 (2H, m), 5.80-6.00 (1H, m), 7.15
(1H, dd, J = 2.0,°8.8%z), 7.35-7.46 (2H, m), 7.78 (1H, s). [0354] Example 26(d) Synthesis of tert-butyl
[2-(S)-(3,4-dichlfkt§ehenyl)-1- methylamino(4-penten-2-yl)]methylcarbamate [0355] [F78],... Boc CI I N
NaBH4 H McOH Cl 356] tert-Butyl [2-(S)-(3,4-dichlorophenyl)-1-methylimino(4
penten-2-yl)jmethylcarbamate (314. T:g) was dissolved in methanol (2 L) . Under cooling with ice, sodium

boron hydride
s ®)

[0299]

Racemic compound

MS (FAB)m/z 809 ((M+H) )

'H-NMR (270MHz, DMSO-d¢)dppm:1.92-2.10(1H,m), 2.18-2.32(2H,m),
2.40-2.88(4H,m), 3.06(3H,s), 3.00-3.30(5H,m), 3.43-
3.82(12H,m), 3.90-4.13(2H,m), 4.20-4.30(2H,m), 4.43-
4.57(1H,m), 4.67(1H,d,J=17Hz), 6.63(2H,s), 7.10-7.60(12H,m),
10.6(1H,br) .

[0300]

Example 11
N-{2-[3-(2-Chloro-benzyl)-1-methyl-ureido] -2-phenyl-4-
{spiro[benzo(c)thiophene-1(3H),4"'-piperidine]-(2S)-oxido}-1"-
yl-butyl}-3,4,5-trimethoxy-N-methyl-benzamide hydrochloride
(Compound No. 7)

[0301]

[F6l]
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(38.5 g) was added thereto, and the mixture was stirred for 3 hours. Acetone (177 g) was added to the
reaction mixture and then stirred for 30 minutes. The reaction mixture was poured into water, and the
resultant mixture was extracted with ethyl acetate. The organic layer was sequentially washed with water
and saturated brine and dried over sodium sulfate anhydrate. The solvent was concentrated under
reduced 117 pressure, and the residue was dissolved in methanol (2 L). Under cooling with ice, sodium
boron hydride (16.0 g) was added eto, and the mixture was stirred for 30 minutes. Acetone (49.2 g)

mixture was poured into water ~ptTohtre
sequentially washed with water and saturated br d dried over sodium sulfate anhydrate. The

(270MHz, CDC13) ppm : 1/19 (9
5.08-5.20 (2H, m), >
26(e) Synthesis of tex
methylpropanaMﬁJ%)-Z-

g (1R dd, D= 25 8.5 Hz), 7.30-7.40 (2H, m). [0358] Example

ifluoro-N-
phenyl)(ﬂifpenten-z- yl)] methylcarbamate [0359]

[0302]
Racemic compound
MS (FAB)m/z 773 ((M+H) )

'"H-NMR (270MHz, DMSO-d¢)dppm:1.92-2.08 (1H,m), 2.20-2.40(4H,m),
2.58-2.90(3H,m), 2.94(3H,s), 3.00-3.30(5H,m), 3.47-
3.97(12H,m), 4.07(1H,d,J=17Hz), 4.22-4.34(2H,m), 4.60-
4.78(2H,m), 6.59(2H,s), 7.03-7.14(1H,m), 7.20-
7.52(13H,m),10.6(1H,br).

[0303]
Example 13

- (2-Chloro-phenyl)-N"'-{1-(3,4-dichloro-phenyl)-1-{[methyl-
(3,3,3-trifluoro-propionyl)-amino]-methyl}-3-

{spiro[benzo (c)thiophene-1(3H),4"'-piperidine]-(2S)-oxido}-1"-
yl-propyl}-N'-methyl-oxalamide hydrochloride (Compound No. 9)
[0304]

[F62]
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[F79] 118 IN.Boc CI CI 0360] 1-Hydroxybenzotriazole monohydrate (11.5 g) was dissolved in anhydrous
tetrahydrofuran (0.8 L). At room temperature, 3,3,3-trifluoropropionic acid (120.3 g) was added thereto.
Under cooling with ice, 1-[3- (dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (180.0 g) was
added to the mixture, and the resultant mixture was stirred for 10 minutes at the same temperature. A
solution of tert-butyl [2-(S)-(3,4-dichlorophenyl)-1- methylamino(4-penten-2-yl)Jmethylcarbamate (318.8 g)
in anhydrous tetrahydrofuran (Q.9 L) was added thereto, and the mixture was stirred for 2 hours at room
temperature. The reaction @ was poured into water, extracted with ethyl acetate, sequentially
washed with water, aquequs itk aturated agueous sodium bicarbonate, and saturated brine,

and dried over sodium su fateHJ\phydrate. olvent was concentrated under reduced pressure, and the
residue was purified through silr el cologmghromatography (n-hexane ethyl acetate=6:1 to 5:1 to 2:1
to 1:1), to thereby give he tiQe campountNR75 79, 69.7%, 5 steps). [0361] MS (FAB) m/z 483 ((M+H)"
1H-NMR (270@5%13)5 NGM OL. B(3), 2.57 (1H, dd, J = 6.5, 7.5 Hz), 2.74-2.90 (1H, m), 2.85
(3H, s), 3.07 (BHY )12 738" T}, 4.05-4.20 (1H, m), 4.25-4.42 (1H, m), 4.85-5.04 (2H, m),
5.64-5.85 (1H, m), 7.00 (1H, dg

[0305]

MS (FAB)m/z 772 ((M+H) )

'H-NMR (270MHz, DMSO-d¢)dppm:1.92-2.10(1H,m), 2.20-2.40(2H,m),
2.52-2.94(5H,m), 3.00-3.42(7H,m), 3.50-3.80(5H,m), 3.92-
4.10(1H,m), 4.09(1H,d,J=17Hz), 4.54(1H,d,J=13.5Hz),
4.70(1H,d,Jd=17Hz), 7.25-7.40(7H,m), 7.53-7.70(4H,m),
10.34(1H,s), 10.72(1lH,br).

[0306]

Example 14
N-{1-(3,4-Dichloro-phenyl)-1-{[methyl-(3,3,3-trifluoro-
propionyl)-amino]-methyl}-3-{spiro[benzo (c)thiophene-
1(3H),4"'-piperidine]-(28)-oxido}-1"'-yl-propyl}-N,N'-dimethyl-
N'-phenyl-oxalamide hydlochloride (Compound No. 10)

[0307]

[F63]
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8.5 Hz), 7.25 (1H, d, J = 2.5 Hz), 7.37 (1H, d, J = 8.5 Hz). [0362] Example 26(f) Synthesis of tert-butyl
{[2-(S)-(3,4-dichlorophenyl)-1- (3,3,3-trifluoro-N-methylpropanamido)-4,5-dihydroxy]pentan-2-
yl}methylcarbamate [0363] [F80] FOBoc 0~NBocFN' p OS0O4, NMOF"~~ OH FOH 0364] tert-Butyl
[1-(3,3,3-trifluoro-N-methylpropanamido)-2 (S)-(3,4-dichlorophenyl)(4-penten-2-yl)|methylcarbamate
(275.7 g) was dissolved in acetone (690 mL), and t-butyl alcohol (345 mL) and water (345 mL) were
added thereto. At room temperature, N-methylmorpholine-N-oxide (103.3 g) and osmium tetraoxide
(2.5% t-butyl alcohol solutio @ 0 mL) were added to the mixture, and the resultant mixture was stirred
RELa
leTayer was 120 sequentially washed with aqueous citric acid,
m bR bonte,sa(ﬁd saturated brine, and dried over sodium sulfate

for 14 hours at the same te ure. Undergooling with ice, an aqueous solution (2 L) of sodium

: the reaction mixture, and then stirred for 15 minutes at
water, saturateq qggﬁjj%s o)
anhydrate. The sb t ? Spricentratds tindereduced pressure, to thereby give the

8 reaction mixture, and the resultant mixture was

* HCI

C
C

[0308]

MS (FAB)m/z 751 ((M+H) )

'"H-NMR (270MHz, DMSO-d¢)dppm:1.92-2.12(1H,m), 2.20-2.65(5H,m),
2.73-3.83(18H,m), 3.90-4.28(2H,m), 4.69(1H,d,J=17Hz),

6.64 (1H,br), 7.26-7.60(11H,m), 10.68(1H,br).

[0309]

Example 15
N-[2-(3-Benzhydryl-1l-methyl-ureido)-2-(3,4-dichloro-phenyl) -
4-{spiro[benzo(c)thiophene-1(3H),4"'-piperidine]-2,2-dioxido}-
1'-yl-butyl]-2,2-difluoro-N-methyl-acetamide hydrochloride
(Compound No. 11)

[0310]

[F64]
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titte compound (297.8 g) . The compound was used in the next step without further purification. [0365]
MS (FAB) m/z 518 ((M+H)") 1H-NMR (270MHz, CDC13)S ppm : 1.20 (9H, brs), 1.93-2.53 (4H, m), 3.09
(3H, s), 3.00-3.62 (6H, m), 3.68-3.80 (2H, m), 4.68-5.38 (2H, m), 7.00-7.10 (1H, m), 7.20-7.32 (1H, m),
7.37-7.46 (1H, m). [0366] Example 26(g) Synthesis of tert-butyl {[2-(S)-(3,4-dichlorophenyl)-1-
(3,3,3-trifluoro-N-methylpropanamido)-4-oxo]butan-2- yl}methylcarbamate [0367] [F81] CI F F O .N.Boc
OH NalOy F"N™(s)CHO THE, .H20 CI CI 0368] tert-Butyl {[2-(S)-(3,4-dichlorophenyl)-1-(3,3,3
trifluoro-N-methylpropana 4 5- dlhydroxy]pentan -2- yl}methylcarbamate (297.8 g) was dissolved in
tetrahydrofuran (2.4 L) A 'sqlr periodate (246.0 g) in water 121 (1.2 L) was added thereto,
and the mixture was g d for 30 minup room temperature. The reaction mixture was poured into

water, extracted with -acetpte, sequegtially washed with water and saturated brine, and dried over
sodium sulfate anh i

*HCl

C

C

[0311]

MS (FAB)m/z 783 ((M+H) )

'H-NMR (270MHz, DMSO-dg)&ppm:2.35-2.80(9H, m), 2.90-3.80(10H,m),
4.05-4.20(1H,m), 4.26(1H,d,J=13.5Hz), 4.76(2H,s),
5.83(1H,d,J=7.5Hz), 6.66(1H,t,J=52.5Hz), 7.20-7.65(17H,m),
10.99(1H, br) .

[0312]

Example 16

N-[4- (4-Acetylamino-4-phenyl-piperidine-1'-yl)-2-(3-
benzhydryl-1-methyl-ureido)-2-(3,4-dichlorophenyl)-butyl]-
2,2-difluoro-N-methyl-acetamide hydrochloride (Compound No.
12)

[0313]

[F65]
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pressure, to thereby give the title compound (277.7 g). The compound was used in the next step without
further purification. [0369] MS (FAB) m/z 485 ((M+H)") 1H-NMR (270MHz, CDC13)S ppm : 1.26 (9H,
brs), 2.78 (3H, s), 2.94-3.14 (1H, m), 3.07 (3H, s), 3.18-3.37 (3H, m), 4.24 (1H, d, J = 13.5 Hz), 4.52 (1H,
d, J=13.5Hz), 7.10 (1H, dd, J = 2.0, 8.5 Hz), 7.33 (1H, d, J = 2.0 Hz), 7.43 (1H, d, J = 8.5 Hz), 9.67
(1H, t, J =2.0 Hz). [0370] Example 26(h) Synthesis of tert-butyl {[1-(3,3,3-trifluoro-N-
methylpropanamido)-2-(S)-(3,4-dichlorophenyl)-4-[3-oxo0-3,4-

dihydro-2H-spiro(isoquinol 4'-piperidin)-1'-yl]butan-2- yl] methylcarbamate [0371] [F82]0 H FF O
N.Boc N F F O ~N. Boc N ' P8 JL 1 NaBH3CN CI MeOH, AcOH CI CI 122 0 0372]
tert-Butyl {[2-(S)-(3,4,dicklorgphenyl)-1 trifluoro-N-methylpropanamido)-4-oxo]butan-2-

*HCI

C

C

[0314]

MS (FAB)m/z 764 ((M+H) )

'H-NMR (270MHz, DMSO-d¢)dppm:1.93(3H,s), 2.13-2.75(8H,m),
2.85-3.80(11H,m), 4.05-4.20(1H,m), 4.27(1H,d,J=13.5Hz),
5.83(1H,d,J=7.5Hz), 6.68(1lH,t,J=52.5Hz), 7.18-7.45(16H,m),
7.50-7.62(2H,m), 8.19(1H,s), 10.11(1H,br).

[0315]

Example 17
N-{1-(3,4-Dichloro-phenyl)-1-{[methyl-(3,3,3-trifluoro-
propionyl)-amino]-methyl}-3-{spiro[benzo (c)thiophene-
1(3H),4"'-piperidine]-(2S)-oxido}-1"-yl-propyl}-N-methyl-
benzamide hydrochloride (Compound No. 13)

[0316]

[F66]
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yl}methylcarbamate (3.0 g) was dissolved in methanol (15 mL). Under cooling with ice, sodium
cyanoborohydride (450 mg) and 3-oxo0-3,4-dihydro-2H-spiro(isoquinoline-1,4'-piperidine) (1.47 g) were
added thereto, and thereafter acetic acid (0.6 mL) was added thereto, followed by stirring for 30 minutes
at room temperature. The reaction mixture was poured into saturated agueous sodium bicarbonate,
extracted with ethyl acetate, sequentially washed with water and saturated brine, and dried over sodium
sulfate anhydrate. The solvent was concentrated under reduced pressure, to thereby give the title
compound (4.23 g, 99.8%) . T 3s used in the next step without further purification. [0373]
MS (FAB) m/z 685 ((M+H)") 1H-NM Hz CDC13)S ppm : 1.24 (9H, s) , 1.65-1.78 (2H, m)

3 ), 7.12-7.16 (1H, m), 7.22-7.44 (5H, m). [0374]
i hIor@phenyI) -2- methylamlno 4-

[0317]

MS (FAB)m/z 694 ((M+H) ')

'H-NMR (270MHz, DMSO-d¢)dppm:2.02 (1H,d,J=16Hz), 2.20-
2.40(2H,m), 2.52-2.90(6H,m), 3.00-3.80(11H,m), 4.02-
4.18(2H,m), 4.50(1H,d,J=13.5Hz), 4.70(1H,d,J=17.5Hz), 7.26-
7.65(11H,m), 7.75(1H,s), 10.57(1H,br).

[0318]

Example 18
N-[2-(3,4-Dichloro-phenyl) -2- (methyl-phenylacetyl-amino) -4-
{spiro[benzo (c)thiophene-1(3H),4"'-piperidine] - (2S)-oxido}-1"-
yl-butyl]-3,3,3-trifluoro-N-methyl-propionamide hydrochloride
(Compound No. 14)

[0319]

[F67]

107



IS, N H c.HCI CI CI 0376] tert-Butyl {[1-(3,3,3-trifluoro-N-methylpropanamido)-2
(5)-(3,4-dichlorophenyl)-4-[3-ox0-3,4-dihydro-2H- Spiro(isoquinoline-1,4'-piperidin)-1'-yl]butan-2-
yllmethylcarbamate (4.22 g) was dissolved in ethanol (20 mL). Under cooling with ice, concentrated
hydrochloric acid (20 mL) was added dropwise thereto, and the mixture was stirred for 1.5 hours at room
temperature. The reaction mixture was poured into saturated aqueous sodium bicarbonate, and the
mixture was extracted with ethyl acetate. The organic layer was sequentially washed with water and
saturated brine, and then over sodi Ifate anhydrate. The solvent was concentrated under
reduced pressure, to therehy give the titl ound (3.55 g, 98.4%). [0377] MS (FAB) m/z 585 ((M+H)")
1H-NMR (400MHz, CDC13)S pp
2.90-3.00 (2H, m), 3.1 320\(@
(1H, br), 7.14- 7%@

@, J = 14 Hz), 3.64 (2H, s), 3.95 (1H, d, J = 14 Hz), 6.37
, )1044(1HdJ 85Hz)762(1HdJ 124 2.0 Hz).

(5)-(3,4-dichlorophenyl)-4-[3
methylbenzamide

[0320]

MS (FAB)m/z 708 ((M+H) ")

'H-NMR (270MHz, DMSO-d¢)dppm:1.99 (1H,d,J=15Hz), 2.20-
2.90(8H,m), 2.94-3.20(7H,m), 3.46-3.80(7H,m), 3.85-4.00(1H,m),
4.08(1H,d,J=17Hz), 4.33(1H,d,J=14Hz), 4.70(1H,d,J=17Hz),
7.10-7.58(12H,m), 10.6(1H,br).

[0321]

Example 19

1-[4-(3,4-Dichloro-phenyl) -4-(l-methyl-3-phenyl-ureido)-5-
(3,4,5-trimethoxy-benzyloxy) -pentyl]-4-phenyl-piperidine-4-
carboxylic acid amide (Compound No. 15)

[0322]

[F68]

L,

H3C\NAO

MeO (0]
(@) N
NH,
MeO
OMe Ph
C

C

[0323]



[0379] [F84] C1 0 C1 0 0380] N-{2-(5)-(3,4-Dichlorophenyl)-2-methylamino-4-[3-oxo
3,4-dihydro-2H-spiro(isoquinoline-1,4'-piperidin)-1'- yl]butyl}-3,3,3-trifluoro-N-methylpropanamide (440
mg) was dissolved in acetonitrile (5 mL) . Under cooling with ice, triethylamine (314 L) and benzoyl
chloride (174 L) were added thereto, and the mixture was stirred for 1 hour at the same temperature.
Water was added to the reaction mixture, and the resultant mixture was extracted with ethyl acetate,
sequentially washedmvwith 85N @gueous hydrochloric acid, water, saturated aqueous sodium bicarbonate,
and saturated brine, and dried over sodium sulfate anhydrate. The solvent was concentrated under
reduced pressufe, (A8 e Fedifide (W¥< Furified through silica gel column chromatography (n-hexane 125

ethyl acetate=1; I ate -> l.acet t 0 the title compound
(442 mg, 85. 50/% as w%e%g/g\%vder lf(%@ﬁ%%ﬁ’&lg) r%g%g% ((N}I g“lf zl\%ﬁ%ﬂ%o Hz, CDC13)S
ppm : 1.69-1.80(2H,-m) 42.0642 34, (6H,4m),22.422.84(1LH, 30) 2 69,2s7;t (AHmER 27 (1H,d, J =11

Hz), 2.87 (1H, d, J = 11 Hz), 3.02 (3H, s), 3.14 (3H, s), 3.18-3.39 (2H, m), 3.62 (2H, s), 4.45-4.60 (2H,
m), 6.31 (1H, b#),8A123H 36 (1H; MR){ 7207038 Y4R) m)? 7097748 (PHL A2 )[0382F 8 (2H, s) ,

5.18(2H,br), 6.44(2H,s), 6.86-7.00(3H,m), 7.18-7.40(10H,m),
7.45(1H,d,J=2.0Hz) .

[0324]

Example 20
(3-(4-Carbamoyl-4-phenyl-piperidine-1-yl)-1-(3,4-dichloro-
phenyl) -1-{ [methyl-(3,4,5-trimethoxy-benzoyl)-amino]-methyl}-
propyl) -methyl-carbamic acid phenyl ester hydrochloride

(Compound No. 16)

[0325]
[F69]
[: ]\ (0] NH
o 2
(0]
\\N/LQO Ph
MeO. N
N
|
MeO *HCI
OMe
C
C
[0320]

Racemic compound
MS (FAB)m/z 777 ((M+H) )

"H-NMR (270MHz, DMSO-dg)8ppm:2.00-2.20 (2H,m), 2.52-3.40(16H,m),

3.50-3.82(2H,m), 3.68(3H,s), 3.80(6H,s), 3.90-4.10(1H,m),
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Example 26(k) Synthesis of N-{1-(3,3,3-trifluoro-N-methylpropanamido)-2-
(5)-(3,4-dichlorophenyl)-4-[3-0x0-3,4-dihydro-2H- Spiro(isoquinoline-1,4'-piperidin)-1'-yl]butan-2-yl}-N-
methylbenzamide hydrochloride (Compound No. 22) [0383] [F85] 0384]
N-{1-(3,3,3-Trifluoro-N-methylpropanamido)-2-(S)-(3,4
dichlorophenyl)-4-[3-ox0-3,4-dihydro-2H-spiro(isoquinoline-
1,4'-piperidin)-1+yHbutar 2yl Nametlaylbenzamide (442 3rg) was dissolved in chloroform, and 4N
HC1-1,4-dioxane (160 L) 126 was added thereto. The solvent was concentrated under reduced pressure.
Ether was added-to°thelfestdue, f6ildwBd by Tiftr&fion and diffintf! 16 fierebiCyive the tite)compound (391
mg, 84.0%) as v[v&lg owder. [0385] MS (FAB) m/z 689 ((M+H)") (free form) 1H-NMR (400MHz,
DMSO-d6 ) 6 ppm : 1.93 (2H,d, J = 13 Hz), 2.48-2.62 (3H, m), 2.70-2.80 (4H, m), 2.88-3.14 (4H, m),
3.18-3.28 (1H, m}a3383=358 (3H, m), 3.62 (2H, s), 3.72 (2H, g, J = 11 Hz),4.05-4.20(1H,
7.18-7.68(11H,m), 7.77(1H, 10.56 (1H,br). [0386] m), 4.53 (1H, d, J = 14 Hz), d, J = 2.0 Hz), 8.36 (1H, s),
Example 27(a) $ntiesis op are-pimATRieny, 2-wifnerd-N-1aethyidcetamide-293)bBo4<tichlorophenyl)

(4_penuﬂyz_ybkﬂg¥9¥ggngggﬁé5—trimethoxy—benzyloxymethyl)—butyl]—methyl—

carbamic acid phenyl ester hydrochloride (Compound No. 17)
[0328]

[F70]

: (@]
\\N/LQO
MeO
(@)
MeO
OMe
C

[0329]

(0]
N
L:::k/u\NHz
Ph

*HCI

Cc

Racemic compound

MS (FAB)m/z 764 ((M+H) ')

1H—NMR(27OMHZ, CDCl3)dppm:2.24-2.80(8H,m), 2.86-3.15(4H,m),
3.31(3H,s),3.38-3.52(2H,m), 3.82(9H,s), 3.90-4.10(2H,m),
4.44(2H,s), 5.22-5.38(2H,m), 6.45(2H,s), 6.80-7.08(2H,m),
7.10-7.48(11H,m), 12.18(1H,br).

[0330]

Example 22
1-{4-(3,4-Dichloro-phenyl)-4-dimethylamino-5-[methyl-(3,4,5-

trimethoxy-benzyl) -amino] -pentyl}-4-phenyl-piperidine-4-
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[0387] [F86] 1,Boc HN (CF3CO)20 Et3N, AcOEt CI Cl 0388] tert-Butyl
[2-(S)-(3,4-dichlorophenyl)-1-methylamino(4 penten-2-yl)]methylcarbamate (3.55 g) synthesized in
Example 127 26(d) was dissolved in ethyl acetate (20 mL) . Under cooling with ice, triethylamine (2.65
mL) and trifluoroacetic acid anhydride (1.88 mL) were added thereto. At room temperature, the mixture
was stirred for 45 minutes. The reaction mixture was neutralized with saturated aqueous sodium
bicarbonate, extsaciedywith ethyl @cetates sequeptatyiwashedayith aqueous citric acid, saturated
aqueous sodium bicarbonate, and saturated brine, and dried over sodium sulfate anhydrate. The solvent
was concentratéd imhtler reduced pressure, and the residue was purified through silica gel column
chromatograph)ﬁ\ﬂ@- exane : ethyl acetate=10:1 to 2:1), to thereby give the title compound (4.22 g,
94.7%). [0389] (FAB) m/z 469 ((M+H)") 1H-NMR (270MHz, CDC13)S ppm : 1.26 (9H, s), 2.58 (1H,
dd, J=7.0,13.5 Hz), 2.77 (lH dd.J ;.o, 13.5 Hz), 3.02 (3H, s), 3.07 (3H, s), 4.07-4.28 (1H, m), 4.43
(AH,d, J =135 @
= 2.5 Hz), 7.39 (1H,

MeO

[0332]

Racemic compound

MS (FAB)m/z 671 ((M+H) )

'H-NMR (270MHz, CDCls)dppm:1.30-1.48(2H,m), 1.95-2.45(19H,m),
2.50-2.65(2H,m), 2.79(1H,d,J=14Hz), 2.98(1H,d,J=14Hz),
3.33(1H,d,J=13Hz), 3.53(1lH,d,J=13Hz), 3.82(3H,s), 3.83(6H,s),
5.19(2H,br), 6.48(2H,s), 7.20-7.45(7H,m), 7.64(1lH,s).

[0333]

Example 23
1-[4-(3,4-Dichloro-phenyl)-4-dimethylamino-5-(3,4,5-
trimethoxy-benzoylamino)-pentyl]-4-phenyl-piperidine-4-

carboxylic acid amide (Compound No. 19)

[0334]
[F72]
(0]
\\N//

MeO (0]

N N

H

L:::}/M\NHz
MeO
Ph
OMe
Cl
C
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Example 27(b) Synthesis of tert-butyl {[2-(S)-(3,4-dichlorophenyl)-1-
(2,2,2-trifluoro-N-methylacetamide)-4,5-dihydroxy] pentan-2- yl}methylcarbamate [0391] [F87] 128 O
~N.Boc FN~i's OH CI 0392] Similar to Example 26(f), the title compound was obtained (4.56g, 98.9%)
by use of tert-butyl [1-(2,2,2- trifluoro-N-methylacetamide)-2-(S)-(3,4-dichlorophenyl)(4-
penten-2-yl)]methylcarbamate (4.3 g). [0393] MS (FAB) m/z 503 ((M+H)") 1H-NMR (270MHz, CDC13)S
ppm : 1.24 (9H,[lrs},51.76-1.88 (1H, UN CI m), 1.94-2.20 (2H, m), 2.26-2.50 (1H, m), 3.00-3.30 (6H, m),
3.38-3.63 (2H, m), 3.70-3.82 (1H, m), 3.90-4.20 (1H, m), 4.95-5.25 (1H, m), 7.00-7.15 (1H, m), 7.22-7.32
(1H, m), 7.40-F50FIHS nfPTO394 Example 27(c) Synthesis of tert-butyl {[2-(S)-(3,4-dichlorophenyl)-1-
(2,2,2-tr|fIuoro-l}}lérragggl)l%c/eztagWe)(-QM%s)]bytan-z yl) methylcarbamate [0395] [F88] CI

'H-NMR (270MHz, CDCls)dppm:1.33-1.56(2H,m), 1.72-1.88(1H,m),

1.94-2.10(3H,m), 2.20-2.40(12H,m), 2.44-2.58(2H,m), 3.67-

3.78(1H,m), 3.82-4.00(10H,m), 5.15(2H,br), 6.50-6.58(1H,m),

6.92(2H,s), 7.20-7.38(6H,m), 7.44(1H,d,J=8.5Hz),

7.52(1H,d,J=2.0Hz) .

[0336]

Example 24

1-[3-Amino-3-(3,4-dichloro-phenyl)-4-(3,4,5-trimethoxy-

benzyloxy)-butyl]-4-phenyl-piperidine-4-carboxylic acid amide

(Compound No. 20)

[0337]
[F73]
@) NH,

NH, Ph

MeO N
O
MeO
OMe
Cl

C

[0338]

Racemic compound

MS (FAB)m/z 616 ((M+H) ')

'H-NMR (270MHz, CDCls)dppm:1.78-2.70(14H,m), 3.52(2H,dd,J=9.0,
25.5Hz), 3.80(6H,s), 3.83(3H,s), 4.41(2H,dd,J=12, 26.5Hz),

5.25(2H,br), 6.41(2H,s), 7.25-7.39(7H,m), 7.59(1H,d,J=2.0Hz).
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OH Nal10O4 THF, H20 N CI [0396] Similar to Example 26(g), the title compound was 129 obtained (4.17
0, 99.0%) by use of tert-butyl {[2-(S)-(3,4- dichlorophenyl)-1-(2,2,2-trifluoro-N-methylacetamide)-4,5-
dihydroxy]pentan-2-yl}methylcarbamate (4.5 g). [0397] MS (FAB) m/z 471 (M+H)") 1H-NMR (270MHz,
CDC13)6 ppm : 1.29 (9H, s), 2.95 (3H, s), 2.90-3.10 (1H, m), 3.04 (3H, s), 3.23 (1H, d, J = 16 Hz), 4.37
(AH, d, J =13.5Hz), 4.53 (1H, d, J = 13.5Hz), 7.11 (1H, dd, J=2.5,8.5Hz), 7.34 (1H, d, J = 2.5 HZ),
7.44 (1H, d, J 583 bir), 9.62 (1H, t, J = 2.0 Hz). [0398] Example 27(d) Synthesis of tert-butyl
{[1-(2,2,2-trifluoro-N- methylacetamide)-2-(S)-(3,4-dichlorophenyl)-4-[3-oxo0-3,4-
dihydro-2H-spiré{idBgumotife-1,4"-piperidin)-1'-yllbutan-2- yI] methylcarbamate [0399] [F89] 0 % N,Boc

N"m(5)CFK)C%S%fﬂagtﬁgﬁgchloro—phenyl)—3—{spiro[((23)—hydroxy)indan—l,4'—
piperidine] }-1"-y1-1-(3,4,5-trimethoxy-benzyloxymethyl) -
propyl]-N-methyl-oxamic acid ethyl ester hydrochloride
(Compound No. 21)

[0340]

[F74]

MeO.

MeO

OMe * HCI
C

C

[0341]

Racemic compound

MS (FAB)m/z 729 ((M+H) *)

'H-NMR (270MHz, DMSO-d¢)dppm:1.09 (3H,t,J=7.0Hz) 1.56-
1.67(1H,m), 1.88-2.34(4H,m), 2.60-3.00(5H,m), 3.08-
3.78(14H,m), 3.92-4.10(2H,m), 4.31(2H,q,J=7.0Hz), 4.27-
4.50(3H,m), 5.05(1H,br), 6.50(2H,s), 6.54(2H,br), 7.05-
7.50(5H,m), 7.63(1H,s), 7.65(1H,d,J=8.5Hz), 10.16(1H,br).
[0342]

Example 26 (a)

Synthesis of tert-butyl [2-(S)-(3,4-dichlorophenyl)-1-

hydroxy (4-pentene) -2-yl]-methylcarbamate
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McOH,AcOH CI 0400] Similar to Example 26(h), the title compound was obtained (2.65 g, 94.9%) by use
of tert-butyl {[2-(S)-(3,4- dichlorophenyl)-1-(2,2,2-trifluoro-N-methylacetamide)-4 130
oxo]butan-2-yl}methylcarbamate (1.96 g). [0401] MS (FAB) m/z 671 (M+H)") 1H-NMR (270MHz,
CDC13)S ppm : 1.25 (9H, brs), 1.63-1.80 (2H, m), 1.90-2.30 (7H, m), 2.45-2.60 (1H, m), 2.71 (1H,d, J =
10 Hz), 2.81 (1H, d, J = 10 Hz), 3.05 (3H, s), 3.12 (3H, s), 3.61 (2H, s), 4.05-4.28 (1H, m), 4.45-4.68 (1H,
m), 6.29 (1H, s)0804](1H, dd, J = 2.5, 8.5 Hz), 7.10-7.38 (5H, m), 7.43 (1H, d, J = 8.5 Hz). [0402]
Example 27(e) Synthesis of N-{2-(S)-(3,4-dichlorophenyl)-2-methylamino-4-
[3-0x0-3,4-dihydfol2H-spiro(isoquinoline-1,4'-piperidin)-1'- yl]butyl}-2,2,2-trifluoro-N-methylacetamide
[0403] [F90] O N'BQ%J ~.NN(S) Cl c\HN(ggCEtOH Cl1 0404]

1, = 1, =
(Boc),0
—_—
cl toluene Cl
Cl Cl

[0344]

2-(S)-(3,4-Dichlorophenyl)-2-methylamino-4-pentenol
(271.5 g) was dissolved in absolute toluene (1.0 L). At room
temperature, a solution of di-tert-butylcarbonate (341.6 qg)
in absolute toluene (0.36 L) was added thereto, and the
mixture was refluxed for 3 hours. Under cooling with ice,
28% aqueous ammonia (76 mL) was added to the reaction mixture,
and the resultant mixture was stirred for 30 minutes. n-
Hexane (0.8 L) was added to the reaction mixture. The
organic layer was sequentially washed with water, 1.5%
hydrochloric acid, water, saturated aqueous sodium
bicarbonate, water, and saturated brine, and then dried over
sodium sulfate anhydrate. The solvent was concentrated under
reduced pressure, to thereby give the title compound (383 g).
The compound was used in the next step without further
purification.
[0345]
MS (EI) m/z 359 (M)
'H-NMR (270MHz, CDCl3)d ppm : 1.38 (9H, s), 2.75 (3H, s),
2.70-2.98 (2H, m), 3.68-3.82 (1H, m), 4.02-4.18 (1H, m),
5.10-5.25 (2H, m), 5.75-5.97 (1H, m), 7.12 (l1H, dd, J = 2.5,

8.5Hz), 7.36 (1H, 4, J = 2.5Hz), 7.41 (1H, d, J = 8.5Hz).
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Similar to Example 26(i), the title compound was obtained (2.30 g, quant.) by use of tert-butyl {[1-(2,2,2-
trifluoro-N-methylacetamide)-2-(S)-(3,4-dichlorophenyl)-4-[3-
0x0-3,4-dihydro-2H-spiro(isoquinoline-1,4'-piperidin)-I'- yljbutan-2-yljmethylcarbamate (2.65 g). 131 [0405]
MS (FAB) m/z 571 ((M+H)*) 1H-NMR (270MHz, CDC13)6 ppm : 1.73-1.88 (2H, m) , 1.95-2.60 (9H, m),
2.28 (3H, s), 2.72 (3H, s), 2.88-3.03 (2H, m), 3.48 (1H, d, J = 14 Hz), 3.64 (2H, s), 3.93 (1H, d, J =14
Hz), 6.36 (1H, $ph34&7 (1H, dd, J = 2.5, 8.5 Hz), 7.23-7.42 (4H, m), 7.45 (1H, d, J =8.5 Hz), 7.63 (1H, d,
J = 2.5 Hz). [0406] Example 27(f) Synthesis of N-{1-(2,2,2-trifluoro-N-methylacetamide)-2-(S)-
(3,4-dichloroph&myRLB-6%d13) 4-dihydro-2H- spiro(isoquinoline-1,4"-piperidin)-1"-yl]butan-2-yl}-N-
methylbenzamide [0407]. [F91] O Et3N, CH3CN. CI Cl 0408] Similar to Example 26(j), the title compound
was obtained ag %v‘ﬁ%?eers)]é\i/[’vd%% (%%J'B%fb é%.%%/o)l[\gy l(,lgS:)e 0 %I-J{Z%JSS@MOP%DQB ?
(3,4-dichloropheryhr2rnethylastine4ri3-0x913:4dibydra=2H-
spiro(isoquinoIin%-31447f']-piperidin)-l'-yl]butyl}-2,2,2- trifluoro-N-methylacetamide (1.95 g). [0409]

[

[F76]

\N~BOC \N.Boc
o~ = OHC, =

() (S)
SOz - py
—_—
cl EtzN, DMSO C
Cl Cl

[0348]

tert-Butyl [2-(S)-(3,4-dichlorophenyl)-1-hydroxy (4-
pentene) -2-yl]-methylcarbamate (383 g) was dissolved in
anhydrous dimethyl sulfoxide (1.92 L). At room temperature,
triethylamine (636 g) was added thereto. Under cooling with
ice, pyridine sulfur trioxide complex (499 g) was added to
the mixture, and the resultant mixture was stirred for 3
hours at room temperature. The reaction mixture was poured
into ice-water and then extracted with ethyl acetate. The
organic layer was sequentially washed with saturated aqueous
sodium bicarbonate, water, and saturated brine, and then
dried over sodium sulfate anhydrate. The solvent was
concentrated under reduced pressure, to thereby give the
title compound (417.8 g). The compound was used in the next
step without further purification.

[0349]
MS (EI) m/z 357 (M)

'H-NMR (270MHz, CDCl;)8 ppm : 1.47 (9H, s), 2.53-2.77 (4H, m),
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132 MS (FAB) m/z 675 (M+H)*) 1H-NMR (400MHz, CDC13)S ppm : 1.70-1.80 (2H, m) , 2.06-2.32 (6H,
m), 2.36-2.46 (1H, m), 2.62-2.72 (1H, m), 2.79 (1H, d, J =12 Hz), 2.87 (1H, d, J =12 Hz), 3.14 (3H, s),
3.16 (3H, s), 3.63 (2H, s), 4.56-4.67 (2H, m), 6.30 (1H, br), 7.13-7.17 (1H, m), 7.19-7.35 (4H, m),
7.38-7.47 (7H, m). [0410] Example 27(g) Synthesis of N-{1-(2,2,2-trifluoro-N-methylacetamide)-2-(S)-
(3,4-dichlorophenyl)-4-[3-0x0-3,4-dihydro-2H- Spiro(isoquinoline-1,4'-piperidin)-1'-yl]butan-2-yl}-N-
methylbenzamide 3wdsochloride ,(Gompaund No.23) (04 111)[F92] e3FA.0T. GLE) 0412] Sipdlar to
Example 26(k), the title compound was obtained as white powder (350 mg, 94.9%) by use of N-{1-
(2,2,2-trifluoro-N‘ettifacetamideR2-&)A34) - 7-46 (18, d, J = 2.5 Hz), 7.49 (lH,
dlchlorophenyl) -[3-0x0; £3.4- hydr -2 SQI{%(IS gumollne-

1,4'-piperidin)- 1 & utan 2- yI -N- methy IBenzamide (350 mg). [0413] MS(FAB)mM/z 675 ((M+H)*) (free
form) 1H-NMR (24¥diHz, DMSO-d6)6 ppm : 1.90-2.08 (2H, m), 2.42-2.87 133 (4H, m), 2.97 (3H, s), 3.04
(3H, s), 3.12-3.70 (8H, m), 4.25 (1H,d,J=14.5Hz), 4.69 (1H,d, J =14.5 Hz), 7.15-7.77 (11H, m),
7.81 (1H, d , J £220M, 8 26°(1H, s), 10.7 (1H,

Synthesis of tert-butyl [2-(S)-(3,4-dichlorophenyl)-1-

methylimino (4-penten-2-yl) Jmethylcarbamate

[0351]
[F77]
~,,-Boc \N.Boc
OHC, = SNF ¥
©) 40% MeNH, ®
cl AcOH, MeOH Cl
cl Cl
[0352]

At room temperature, 40% methylamine-methanol solution
(1,230 mL) was added to acetic acid (529 g), and the mixture
was stirred for 20 minutes. A solution of tert-butyl [1-(S)-
(3,4-dichlorophenyl)-1-formyl (3-butenyl) Jmethylcarbamate
(330.1 g) in methanol (600 mL) was added to the reaction
mixture, and the resultant mixture was refluxed for 1 hour.
40% Methylamine-methanol solution (137 mL) was further added
to the mixture, and the resultant mixture was refluxed for
another 15 minutes. The reaction mixture was poured into
saturated aqueous sodium bicarbonate, extracted with ethyl
acetate, sequentially washed with water and saturated brine,
and dried over sodium sulfate anhydrate. The solvent was
concentrated under reduced pressure, to thereby give the

title compound (324.5 g). The compound was used in the next
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br). [0414] Example 28(a) Synthesis of N-{1-(2,2,2-trifluoro-N-methylacetamide)-2-(S)-
(3,4-dichlorophenyl)-4-[3-ox0-3,4-dihydro-2H- spiro(isoquinoline-1,4'-piperidin)-1'-yl]butan-2-yl}-N-
methyl-4-trifluoromethyl-benzamide [0415] [F93] 0 ACI F~. FF Et3N, CH3CN CI Cl 0416] Similar to
Example 26()), the title compound was obtained as pale yellow powder (172 mg, 66.1%) by use of N-
{2-(5)-(3,4-dichlorophenyl)-2-methylamino-4-[3-oxo-3,4-
dihydro-2H-spire(ispquinatinetl, 4i:pipesidipu-yibug} &2, 2-trifluoro-N-methylacetamide (200 mg)
synthesized in Example 27(e) and 4-trifluoromethylbenzoyl chloride (156 L). [0417] MS (FAB) m/z 743
(M+H)") 134 1H-NWRI (400MHz, CDC13)S ppm : 1.71-1.81 (2H, m) , 2.06-2.32 (6H, m), 2.40-2.50 (1H,
m), 2.58-2.68 (14, r@I .80/(21@,7%, J.=12 Hz), 2.87 (1H, d, J = 12 Hz), 3.11 (3H, s), 3.13 (3H, s), 3.63
(2H, s), 4.49 (1H, d, J = 135 Hz), 4(%I elH, d, J = 13.5Hz), 6.29 (1H, br), 7.13-7.35 (5H, m), 7.44-7.48
(2H, m), 7.51 (2R 3 B7002), 7l 2 o= 8.Q HA. (o1, s), 2.76 (3H, s),

2.80-2.93 (1H, m), 3.25 (3H, d, J = 2.0 Hz), 3.30-3.42 (1H,
m), 5.01-5.18 (2H, m), 5.80-6.00 (1H, m), 7.15 (1H, dd, J =
2.0, 8.5 Hz), 7.35-7.46 (2H, m), 7.78 (1H, s).

[0354]

Example 26 (d)

Synthesis of tert-butyl [2-(S)-(3,4-dichlorophenyl)-1-

methylamino (4-penten-2-yl) Imethylcarbamate

[0355]
[F78]
.Boc ~,,-Boc
~ 47,N = ~ N// ,N =
N" s NaBH, H A®
cl MeOH cl
Cl Cl

[0356]

tert-Butyl [2-(S)-(3,4-dichlorophenyl)-1-methylimino (4-
penten-2-yl) Jmethylcarbamate (314.5 g) was dissolved in
methanol (2 L). Under cooling with ice, sodium boron hydride
(38.5 g) was added thereto, and the mixture was stirred for 3
hours. Acetone (177 g) was added to the reaction mixture and
then stirred for 30 minutes. The reaction mixture was poured
into water, and the resultant mixture was extracted with
ethyl acetate. The organic layer was sequentially washed
with water and saturated brine and dried over sodium sulfate

anhydrate. The solvent was concentrated under reduced
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[0418] Example 28(b) Synthesis of N-{1-(2,2,2-trifluoro-N-methylacetamide)-2-(S)-
(3,4-dichlorophenyl)-4-[3-ox0-3,4-dihydro-2H- Spiro(isoquinoline-1,4'-piperidin)-1'-yl]butan-2-yl}-N-
methyl-4-trifluoromethyl-benzamide hydrochloride (Compound No. 24) [0419] [F94] CI Cl 0420] Similar
to Example 26(k), the title compound was obtained as white powder (137 mg, 76.0%) by use of N-{1-
(2,2,2-trifluoro-N-methylacetamide)-2-(S)-(3,4-
dichlorophenyl)sA-£3-0x0e3,4adibydre-2H-spiodsaguinalis®olved in methanol (2 L).
1,4'-piperidin)-1'-yl]butan-2-yl}-N-methyl-4-trifluoromethyl 135 benzamide (172 mg). [0421] MS (FAB) m/z
743 ((M+H)') (freedBfmyat-NMRWABOMIGZ DRASOYE6)P6 ppin R 19290 {(BHng)), 2747-2.63 (1H, m),

2.65-2.83 (2H, m),.2.90-3.08 (8H, m), 3.12-3.52 (3H, m), 3.55-3.65 m) 21 (1H,d, J=13.5 HZ),
s B e e 2 o A R 00 o )

8.25 (1H, s), 10026 (bHebr)40422)  Exarapleid9m@)oynthesissof-t ion mixture, and the
N-[2-(S)-(3,4-dichlorophenyl)-2-(methylamino)-4- pentenyl]-3,3, 3-trifluoro-N-methylpropanamido [0423]
[F95] resultant mixture was stirred for 30 minutes. The reaction
mixture was poured into water, and the mixture was extracted
with ethyl acetate. The organic layer was sequentially
washed with water and saturated brine and dried over sodium
sulfate anhydrate. The solvent was concentrated under
reduced pressure, to thereby give the title compound (318.8
g) . The compound was used in the next step without further
purification.
[0357]
MS (EI) m/z 372 (M)
'H-NMR (270MHz, CDC1l3)8 ppm : 1.19 (9H, s), 2.33 (3H, s),
2.72-3.03 (4H, m), 3.10 (3H, s), 3.06-3.22 (1H, m), 5.08-5.20
(2H, m), 5.58-5.77 (1H, m), 7.08 (l1H, dd, J = 2.5, 8.5 Hz),
7.30-7.40 (2H, m).
[0358]
Example 26 (e)
Synthesis of tert-butyl [1-(3,3,3-trifluoro-N-
methylpropanamido)-2-(S)-(3,4-dichlorophenyl) (4-penten-2-
y1l) Jmethylcarbamate
[0359]

[F79]
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Cl c.HCI EtOH CI 0424] tert-Butyl [1-(3,3,3-trifluoro-N-methylpropanamido)-2
(S)-(3,4-dichlorophenyl)(4-penten-2-yl)methylcarbamate (2.42 g) synthesized in Example 26(e) was
dissolved in ethanol (15.4 mL) . Under cooling with ice, concentrated hydrochloric acid (15.4 mL) was
added thereto, and the mixture was stirred for 1.5 hours at room temperature. The reaction mixture was
neutralized with saturated aqueous sodium bicarbonate, extracted with ethyl acetate, sequentially
washed with water43®and saturated brihe,5and @k&d over sodium sulfate anhydrate. The solvent was
concentrated unger feddced presSsure, fo er;e/b'ésgz/e the title compound (2.10 g) . The compound was

used in the next st ithoutfurtherparification 25] MS (FAB) m/z 383 ((M+H)") 1H-NMR (400MHz,
CDC13)S ppm : 1.5222¢r2 (1M 0fi®%.20 (3H, s), 756 (3H, s), 2.65 (2H, d, J = 7.0 Hz), 3.11 (2H, dq, J =
2.0, 10 Hz), 3.49 (14! d, J = 14 Hz), 3.76 (1H, d,9 = 14 Hz), 5.17-5.32 (2H, m), 5.78-5.90 (1H, m), 7.33
(1H, dd, J = 2.0; B6Hz), 7.42 (1H, d, J = 8.5 Hz), 7.63 (1H, d, J = 2.0 Hz). [0426] Example 29(b)
Synthesis of N1-[1-(3,3,3-trifluoro-N-methylpropanamido)-2-
(S)-(3,4-dichlorophenyl)(@yseitsRozyHpNZ-e AN et N2t sherylora@inide0427] [F6]

dissolved in anhydrous tetrahydrofuran (0.8 L). At room
temperature, 3,3,3-trifluoropropionic acid (120.3 g) was
added thereto. Under cooling with ice, 1-[3-
(dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride
(180.0 g) was added to the mixture, and the resultant mixture
was stirred for 10 minutes at the same temperature. A
solution of tert-butyl [2-(S)-(3,4-dichlorophenyl)-1-
methylamino (4-penten-2-yl) Jmethylcarbamate (318.8 g) in
anhydrous tetrahydrofuran (0.9 L) was added thereto, and the
mixture was stirred for 2 hours at room temperature. The
reaction mixture was poured into water, extracted with ethyl
acetate, sequentially washed with water, aqueous citric acid,
saturated aqueous sodium bicarbonate, and saturated brine,
and dried over sodium sulfate anhydrate. The solvent was
concentrated under reduced pressure, and the residue was
purified through silica gel column chromatography (n-hexane :
ethyl acetate=6:1 to 5:1 to 2:1 to 1:1), to thereby give the
title compound (275.7g, 69.7%, 5 steps).

[0361]

MS (FAB) m/z 483 ((M+H)")

'H-NMR (270MHz, CDCl3)d ppm : 1.22 (9H, brs), 2.57 (1H, dd, J

= 6.5, 7.5 Hz), 2.74-2.90 (1H, m), 2.85 (3H, s), 3.07 (3H, s),
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CI N~ H (COCI)2, DIEA CH2CI2 CI 0428] N-[2-(5)-(3,4-Dichlorophenyl)-2-(methylamino)-4
pentenyl]-3,3,3-trifluoro-N-methylpropanamide (200 mg) was dissolved in anhydrous methylene chloride
(1 mL) . Under 137 cooling with ice, N,N-diisopropylethylamine (109 L) and oxalyl chloride (109 L) were
added thereto, and the mixture was stirred for 30 minuites. A solution of N-ethylaniline (127 mg) in
anhydrous methylene chloride (1 mL) was added to the reaction mixture, and the resultant mixture was
stirred for 1 hoar. avraomdenperaiure. Water yvanadded ta the reastiondnixiure, exiracted with
methylene chloride, washed with saturated brine, and dried over sodium sulfate anhydrate. The solvent

was concentratéd &imder tédiéed préssure® and-the rsldudlwas’ plffidd Enratigh silica §eP column

chromatograph -hexane : ethyl acetate=3:1 tq 1:1), 1o there ive the title co (221 mgq,
75.8%). [0429] }éM%I ﬁ:ZA))(B) 2175 ésgl K/Iﬁ-()')%l-_l-Nal\'/ll?Z fngzz%g(c\:@S) bpﬂrﬁ :‘1%‘% qu £, J=7.0 Hz),
2.42-2.50 (1H, m)322B-2.92 (4H, m), 2.99 (3H, s), 3.13-3.35 (2H, m), 3.72-3.86 (2H, m), 4.07-4.28 (2H,
m), 4.75-4.92 (2H, m), 5.28-5.41 (1H, m), 6.10 (1H, br), 6.92 (1H, d, J = 2.0 Hz), 7.02 (1H, d, J = 8.5 Hz),
7.23-7.30 (2H, FyarB57 52({3H, m) [0430]

Synthesis of tert-butyl {[2-(S)-(3,4-dichlorophenyl)-1-
(3,3,3-trifluoro-N-methylpropanamido) -4, 5-dihydroxy]pentan-2-
yl}lmethylcarbamate

[0363]

[F80]

F O ~..Boc F
F N ~1,
e 0504, NMO Ay © Y TOH

(S)

| S — OH

acetone, t-BuOH

o H,0 cl

Cl
[0364]

tert-Butyl [1-(3,3,3-trifluoro-N-methylpropanamido)-2-
(S)-(3,4-dichlorophenyl) (4-penten-2-yl) Imethylcarbamate
(275.7 g) was dissolved in acetone (690 mL), and t-butyl
alcohol (345 mL) and water (345 mlL) were added thereto. At
room temperature, N-methylmorpholine-N-oxide (103.3 g) and
osmium tetraoxide (2.5% t-butyl alcohol solution) (58.0 mL)
were added to the mixture, and the resultant mixture was
stirred for 14 hours at the same temperature. Under cooling
with ice, an aqueous solution (2 L) of sodium thiosulfate
pentahydrate (276 g) was added to the reaction mixture, and
then stirred for 15 minutes at the same temperature. Water
was added to the reaction mixture, and the resultant mixture

was extracted with ethyl acetate. The organic layer was
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Example 29(c) Synthesis of N1-{1-(3,3,3-trifluoro-N-methylpropanamido)-2-
(5)-(3,4-dichlorophenyl)-4-[spiro(benzo(c)thiophene-(2S)-
oxido-1(3H),4'-piperidin)-1'-yl]butan-2-yI}-N1-methyl-N2- ethyl-Nz-phenyloxalamide [0431] 138 [F97] CI 1)
0Os04 2) Nal04 Cl 0432] Similar to Example 26(f), N1-{2-(S)-(3,4
dichlorophenyl)-1-(3,3,3-trifluoro-N-methylpropanamido)-4,5-
dihydroxy}pentar-2udh-iN2-ethyl-Nkmethyl-N2-phesyloxalamitec wasi abtained (889 mg) by use of
N1-[1-(3,3,3-trifluoro-N- methylpropanamido)-2-(S)-(3,4-dichlorophenyl)(4-penten-2-
yI)]-N2-ethyl-NEAethyIcR2- sleRAsRalafid B850 tgH o StbseqtBAtly 2siHiiRT 6 EXarifle 26(g),
N1-{2-(S)-(3,4- dIC larophenyh-1-(3,3,3- trlfluor zN- met naml
SIS o S b eSS TR

oxo}butan-2-yl}- N2-ethyl-N1-me xa ami as o y use of
N1-{2-(S)-(3,4- dj@ht@éaﬁlaamgaflurﬁaé’mBﬁ@Ehu@réaNp&@é@yip@pammw@Ma? djhydraxy}pentan-2-
yl}-N2-ethyl-N1-methyl-N2-phenyloxalamide (889 mg). Thereafter, similar to Example 26(h), the title
compound was tébteine@aRWHite pONUET (786 MY B3C29H St ps} by Wkdofin the next
N1-{2-(S)-(3,4- dlghlorh,p 3{1I)C 1f@ Betrlfluoro#\l ot

methylpropanamuf oxo butan ﬁlzpéltﬁy N12 e?ﬁyl N2- phenyloxalamide (857 mg) and
spiro(benzo(c)thigpbene-(25)- oxido- 1(3H) 4'-piperidine)/(S)-(+)-mandelate (616 mg). 139

MS (FAB) m/z 518 ((M+H)")

'H-NMR (270MHz, CDCl3)d ppm : 1.20 (9H, brs), 1.93-2.53 (4H,
m), 3.09 (3H, s), 3.00-3.62 (6H, m), 3.68-3.80 (2H, m),
4.68-5.38 (2, m), 7.00-7.10 (l1H, m), 7.20-7.32 (1lH, m),
7.37-7.46 (1H, m).

[0366]

Example 26 (9)

Synthesis of tert-butyl {[2-(S)-(3,4-dichlorophenyl)-1-
(3,3,3-trifluoro-N-methylpropanamido)-4-oxo]butan-2-

yl}methylcarbamate

[0367]
[F81]
F O ~,.Boc F O ~,.Boc
E>kV)LT/VN6)OH OH Nao, E>kV)L$/'ﬂa CHO
cl THF, H,0 [fzi:c|
cl cl
[0368]

tert-Butyl {[2-(S)-(3,4-dichlorophenyl)-1-(3,3,3-
trifluoro-N-methylpropanamido) -4, 5-dihydroxy]pentan-2-
yllmethylcarbamate (297.8 g) was dissolved in tetrahydrofuran

(2.4 L). A solution of sodium periodate (246.0 g) in water
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[0433] MS (FAB) m/z 765 ((M+H)*) 1H-NMR (400MHz, CDC13) 6 ppm : 1.17 (3H, t, J = 7.0 Hz), 1.49
(1H, d, J = 13.5 Hz), 1.77-2.02 (3H, m), 2.12-2.22 (2H, m), 2.29-2.46 (4H, m), 2.63-2.73 (2H, m), 2.84
(3H, s), 3.04 (3H, s), 3.13-3.38 (2H, m), 3.70-3.90 (2H, m), 3.97 (1H, d, J = 17 Hz), 4.10-4.18 (1H, m),
4.25-4.40 (2H, m), 6.20 (1H, br), 6.98-7.08 (2H, m), 7.24-7.35 (6H, m) , 7.43-7.54 (3H, m) [0434]
Example 29(d) Synthesis of N1-{1-(3,3,3-trifluoro-N-methylpropanamido)-2-

(5)-(3,4-dichloroghenyi)-4+«{spirathenzofephiophenea@S)he mixture was stirred for 30
oxido-1(3H),4'-piperidin)-1'-ylJoutan-2-yl}-N1-methyl-N2- ethyl-Nz-phenyloxalamide hydrochloride
(Compound No™25) Y6435 [FI81"CFET'D2 36| SiflarfecEX&mple 28 (K)1 e fiffe Edfn it Was obtained

as white powder 11 mg, 83.1% b use of N 3,3-trifluorp-N-methylpro mido )-(3,4-
dichlorophenyl)- 4%sp|roa(%enzo?c2§ %pl%ﬁ% (iés{o?qg7 RS Seque% Lk’ waghegs
1(3H),4'-piperidin) -k -yHottan2yl}-Nmethyl N2-ethy)-N2 440-phenydexalastide (£36 mah t 437]
[a]D28= -27.7(c 0.501, MeOH) 1H-NMR (400MHz, DMSO-d6)6 ppm : 1.04 (3H, t, J = 7.0 Hz), 1.92-2.07
(1H, m), 2.20-2A0YBH RS, 2. 7018, B2 (5131 n) W8 514 (BFE R}, 13,2843 WBdEH, 1A 3:60-3.80 (4H, m),

3.86-4.00 (1H, m), §.0%:5.18 (H, 1), 708 (1, €3 51762 &03 3L P77 7 o). 1he
compound was used in the next step without further
purification.
[0369]
MS (FAB) m/z 485 ((M+H)")
'H-NMR (270MHz, CDC1l3)d ppm : 1.26 (9H, brs), 2.78 (3H, s),
2.94-3.14 (1H, m), 3.07 (3H, s), 3.18-3.37 (3H, m), 4.24 (1H,
d, J =13.5 Hz), 4.52 (14, 4, J = 13.5 Hz), 7.10 (1H, dd, J =
2.0, 8.5 Hz), 7.33 (1H, 4, J = 2.0 Hz), 7.43 (1H, d, J = 8.5
Hz), 9.67 (1H, t, J = 2.0 Hz).
[0370]
Example 26 (h)
Synthesis of tert-butyl {[1-(3,3,3-trifluoro-N-
methylpropanamido)-2-(S)-(3,4-dichlorophenyl)-4-[3-0ox0-3,4-
dihydro-2H-spiro(isoquinoline-1,4"'-piperidin)-1'-yl]butan-2-
yllmethylcarbamate
[0371]

[F82]

N F N’ N
FMI?J/ , S CHO H FMN/,' 5 N H
. I
NaBH3CN
cl MeOH, AcOH c
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7.22-7.58 (11H, m), 10.70 (1H, br). [0438] Example 30(a) Synthesis of tert-butyl {[1-(2,2,2-trifluoro-N-
methylacetamide)-2-(S)-(3,4-dichlorophenyl)-4- [spiro(benzo(c)thiophene-(2S)-oxido-1(3H),4'-piperidin)-I'-
yl]butan-2-yllmethylcarbamate [0439] [F99] (s) SO 0 N.Boc CI O ' ..Bocr I-S (S) u Ph'(S)-CO2H FV
“ni~~'. h/N\~ 0 NaBH3CN MeOH, AcOH CI 0440] Similar to Example 26(h), the title compound was
obtained (1.34 g, 93.4%) by use of tert-butyl {[2-(S)-(3,4-
dichlorophenyl){1-62,212-trifluoro-N-methylacetamide)-4- oxo]butan-2-yl}methylcarbamate (1.0 g)
synthesized in Example 141 25(c) and spiro(benzo(c)thiophene-(2S)-oxido-1(3H),4'-
piperidine)/(S)-(+)-mah@élaté (e 71 md)y [0441] (M3 (FABY HRECE 76 TiM+FYY 1H-RIMR (400MHz, CDC13)S

ppm : 1.25 (9H, brs), 1.82-1.93 (1 1.96-2.08 (2H, M), 2.14-2.44 (6H, m), 2.48-2.60 (1H, m),
2.70-2.80 (LH, m), _]8%959921%)(1%%’% %{ﬁp&n L ?%Eo‘%ﬁ,o Bi7dd 0

yllmethylcarbamate (3.0 g) was dissolved in methanol (15 mL).
Under cooling with ice, sodium cyanoborohydride (450 mg) and
3-0x0-3,4-dihydro-2H-spiro(isoquinoline-1,4"'-piperidine)
(1.47 g) were added thereto, and thereafter acetic acid (0.6
mL) was added thereto, followed by stirring for 30 minutes at
room temperature. The reaction mixture was poured into
saturated aqueous sodium bicarbonate, extracted with ethyl
acetate, sequentially washed with water and saturated brine,
and dried over sodium sulfate anhydrate. The solvent was
concentrated under reduced pressure, to thereby give the
title compound (4.23 g, 99.8%). The compound was used in the
next step without further purification.

[0373]

MS (FAB) m/z 685 ((M+H)")

IH-NMR (400MHz, CDCl3)d ppm : 1.24 (9H, s), 1.65-1.78 (2H, m),
1.87-2.30 (74, m), 2.50-3.02 (6H, m), 3.12 (3H, s), 3.16-3.40
(2H, m), 3.61 (2H, s), 4.00-4.22 (1H, m), 4.45-4.67 (1H, m),
6.30 (1H, br), 7.02-7.07 (1H, m), 7.12-7.16 (1lH, m),
7.22=7.44 (5H, m).

[0374]

Example 26 (1)

Synthesis of N-{2-(S)-(3,4-dichlorophenyl)-2-methylamino-4-
[3-ox0-3,4-dihydro-2H-spiro(isoquinoline-1,4"'-piperidin)-1"-

yl]lbutyl}-3,3,3-trifluoro-N-methylpropanamido
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s), 3.98 (1H, d, J = 16.5 Hz), 4.07-4.33 (1H, m), 4.30 (1H, d, J = 16.5 Hz), 4.43-4.60 (1H, m), 7.03-7.07
(1H, m), 7.25-7.35 (5H, m), 7.42 (1H, d, J = 8.5 Hz). [0442] Example 30(b) Synthesis of
N-{1-(2,2,2-trifluoro-N-methylacetamide)-2-(S)-
(3,4-dichlorophenyl)-4-[spiro(benzo(c)thiophene-(2S)-oxido-
1(3H),4'-piperidin)-1'-yl]butan-2-yl}-N-methylbenzamide [0443] [F100] 0 0444] Similar to Example 26(i),
N-{2-(S)-(3,4 dichbleraphenyl)-2-methylamino-4-[3-oxo-3,4-dihydro-2H-
Spiro(isoquinoline-1,4'-piperidin)-1'-yl]butyl}-2,2,2- trifluoro-N-methylacetamide was obtained (1.22 g,
92.2%) by use bf tert-butyl {[1-(2,2,2-trifluoro-N-methylacetamide)-2 142
(5)-(3,4-dichlorophenyl)-4-[spir nzo(c)thiophene-(2S)-

oxido-1(3H),4'-piperidin)-1'-yl]b -yllmethylcarbamate (1.30 ubsequently, similar to Example
36()), the title campBundw#ass robtay as white powger (77 mg,85.4%) by use of

N-{2-(S)-(3,4-diE ropﬁ@iy >méthylaififto-4-[ e S
dihydro-2H-spiro(isoquiffotine-1,4'-piperigim)-I'-yl]butyl} -trifluoro-N-methylacetamide (100 mg).
[0445] MS (FAB) m/z 6 @+H)") 1H-NMR (400MHz, L3)S ppm : 1.50-1.60 (1H, m), 1.83-1.96

(1H, m), 2.05-2.50 (7H, rﬁb, 2.63-2.75 (1H, m), 2.81 (1H, &y J =12 Hz), 2.94 (1H, d, J =12 Hz), 3.12 (3H,
s), 3.13 (3H, s),[89% (1H, d, J = 16.5 Hz), 4.31 (1H, d, J = 16.5 Hz), 4.55 (1H, d, J =13.5 Hz), 4.67 (1H,
d,J=13.5Hz), 7.22 (1H, dd,
tert-Butyl {[1-(3,3,3-trifluoro-N-methylpropanamido)-2-
(S)-(3,4-dichlorophenyl)-4-[3-0ox0-3,4-dihydro-2H-
spiro(isoquinoline-1,4"'-piperidin)-1'-yl]lbutan-2-
yvl]methylcarbamate (4.22 g) was dissolved in ethanol (20 mL).
Under cooling with ice, concentrated hydrochloric acid (20
mL) was added dropwise thereto, and the mixture was stirred
for 1.5 hours at room temperature. The reaction mixture was
poured into saturated agqueous sodium bicarbonate, and the
mixture was extracted with ethyl acetate. The organic layer
was sequentially washed with water and saturated brine, and
then dried over sodium sulfate anhydrate. The solvent was
concentrated under reduced pressure, to thereby give the
title compound (3.55 g, 98.4%).
[0377]
MS (FAB) m/z 585 ((M+H)")
'H-NMR (400MHz, CDC1l3)8 ppm : 1.80 (2H, d, J = 12.5 Hz),
1.93-2.40 (11H, m), 2.47-2.60 (4H, m), 2.90-3.00 (2H, m),
3.18-3.20 (2H, m), 3.44 (1H, d, J = 14 Hz), 3.64 (2H, s),
3.95 (1H, 4, J = 14 Hz), 6.37 (1lH, br), 7.14-7.18 (1H, m),

7.24-7.40 (4H, m), 7.44 (1H, 4, J = 8.5 Hz), 7.62 (1H, d, J =
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J=2.5,8.0Hz), 7.27-7.36 (4H, m), 7.38-7.47 (7TH, m). [0446] Example 30(c) Synthesis of
N-{1-(2,2,2-trifluoro-N-methylacetamide)-2-(S)-
(3,4-dichlorophenyl)-4-[spiro(benzo(c)thiophene-(2S)-oxido-
1(3H),4'-piperidin)-1'-yl]butan-2-yl}-N-methylbenzamide hydrochloride (Compound No. 26) [0447] [F101]
143 .hNJ 0 HCI C1 C1 0448] Similar to Example 26(k), the title compound was obtained as pale yellow
powder (63 mg270.794a) by use of N-{1- (2,2,2-trifluoro-N-methylacetamide)-2-(S)-(3,4-
dichlorophenyl)-4-[spiro(benzo(c)thiophene-(2S)-oxido-
1(3H),4'-piperidi)?1"&/]butan-2-yI}-N-methylbenzamide (77 mg). [0449] [a]p28 + 9.2(c 0.509, MeOH)

1H-NMR (400|VE'>|<283 [l%

(3H, s), 3.05 (3H, s),

5’2?@5 ppm : 2.07 (1H, d , J = 16 Hz), 2.18-2.35 (2H,m), 2.60-2.82 (3H, m), 2.94
06-3.30 (4

H, m), 3.60-3.78 (2H, m), 4.09 (1H, d, J = 17 Hz), 4.18-4.28 (1H, m),

4.63 (1H, d, J =skAHZ s4 5 WA H-d,1 d 517 H2); 7131 (bidodnd e T10/MB Y. 0b 3BafhD8APHLE M), 7.64 (1H, d,
J=8.5Hz), 7.79 (1H, s) , 10.46 (1H, br) [0450] Referential Example 1 Synthesis of

(methylphenylarfiho)-éx8-atetyl lchiorée nfjp451f - [3-oxo-3, 4-dihydro-2H-

spiro(isoquinoline-1,4"'-piperidin)-1'-yl]butan-2-yl}-N-
methylbenzamide
[0379]

[F84]

F O ~ 0 F o ~
E NH N} F N" "0 N O
F>*\/ﬂ\N//, N/ H E:TKCI F?i\VJLT/v.ﬁ) N H

D —————————

Et3N, CH;CN
cl e cl

Cl Cl

[0380]

N-{2-(S)-(3,4-Dichlorophenyl)-2-methylamino-4-[3-oxo-
3,4-dihydro-2H-spiro(isoquinoline-1,4"'-piperidin)-1"'-
yllbutyl}-3,3,3-trifluoro-N-methylpropanamide (440 mg) was
dissolved in acetonitrile (5 mL). Under cooling with ice,
triethylamine (314 uL) and benzoyl chloride (174 pL) were
added thereto, and the mixture was stirred for 1 hour at the
same temperature. Water was added to the reaction mixture,
and the resultant mixture was extracted with ethyl acetate,
sequentially washed with 0.5N aqueous hydrochloric acid,
water, saturated agqueous sodium bicarbonate, and saturated
brine, and dried over sodium sulfate anhydrate. The solvent
was concentrated under reduced pressure, and the residue was

purified through silica gel column chromatography (n-hexane :
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[F102] 144 (0001)2 toluene Cl 0452] N-methylaniline (1.0 g) was dissolved in toluene (10 mL). Under
cooling with ice, oxalyl chloride (4.07 mL) was added thereto, and the temperature of the mixture was
lowered to room temperature, followed by stirring for 1 hour. The reaction mixture was concentrated
under reduced pressure, to thereby give the title compound (1.06 g, 86.8%) as a brown oil. The
compound was used without further purification. [0453] Referential Example 2 Synthesis of

oxo-phenylamina-agetyl eblaride- {0454} [R103]10 N2 {EOCH2HnY Chtaluene 0455] Similar to
Referential Example 1, aniline hydrochloride (3.0 g) was dissolved in benzen (10 mL), and oxalyl chloride
(10 mL) was ad@edhereoltrider cosling ®ithiee StHE tehfpérhtde orifewddure dasthen returned to

room temperatgge%a%r}d ghse %{t%'ée was %t]ifrred overnight. The reaction mixture was concentrated under
reduced pressure, to thereby give the ti%e compound (3.26 g, 76.6%) as a brown oil. 145 [0456]
[0381]

MS (FAB) m/z 689 ((M+H)")

'H-NMR (400MHz, CDC13)® ppm : 1.69-1.80 (2H, m), 2.06—2.34
(6H, m), 2.42-2.54 (1H, m), 2.60-2.71 (1H, m), 2.77 (1H, d, J
= 11 Hz), 2.87 (1H, d, J = 11 Hz), 3.02 (3H, s), 3.14 (3H, s),
3.18-3.39 (2H, m), 3.62 (2H, s), 4.45-4.60 (2H, m), 6.31 (1H,
br), 7.12-7.16 (1H, m), 7.20-7.35 (4H, m), 7.37-7.48 (7H, m).
[0382]

Example 26 (k)

Synthesis of N-{1-(3,3,3-trifluoro-N-methylpropanamido)-2-
(S)-(3,4-dichlorophenyl)-4-[3-0ox0-3,4-dihydro-2H-
spiro(isoquinoline-1,4"'-piperidin)-1'-yl]butan-2-yl}-N-

methylbenzamide hydrochloride (Compound No. 22)

[0383]
[F85]

F O \Fi? F O \Fi? i%%?tk
F N"~0 N"~O F N "0 N0
FMITI//, 5 N H HCl FMN// . S N H

—_— |
HCI
cl Cl
Cl Cl
[0384]

N-{1-(3,3,3-Trifluoro-N-methylpropanamido)-2-(S)-(3,4-
dichlorophenyl)-4-[3-0x0-3,4-dihydro-2H-spiro (isoquinoline-
1,4"'-piperidin)-1"-yl]butan-2-yl}-N-methylbenzamide (442 mqg)

was dissolved in chloroform, and 4N HC1l-1,4-dioxane (160 pL)
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Referential Example 3 Synthesis of (ethylphenylamino)-oxo-acetyl chloride [0457] [F104] 1 NH (COCI)2
NYKCI toluene 0458] Similar to Referential Example 1, N-ethylaniline (1.0 g) was dissolved in toluene
(10 mL), and oxalyl chloride (4.0 mL) was added thereto under cooling with ice. The temperature of the
mixture was then returned to room temperature, and the mixture was stirred for 1 hour. The reaction
mixture was concentrated under reduced pressure, to thereby give the title compound (2.05 g) as a
brown oil. The eampouneiwasdisecbwithmug fuidhee purificatione {0409} &xampleddi{a) Synthesis of
N1-{1-(3,3,3-trifluoro-N-methylpropanamido)-2- (5)-(3,4-dichlorophenyl)-4-[3-oxo0-3,4-dihydro-2H-
Spiro(isoquinolif@t acPigeriif) X eyl bhidiR2-yTRN 12K2< dirhethylN Zphenyioxafamnide foh60] [F105]

< ihFet 1 DRl 50 1 e ooyt e (03 mat  vsf
spiro(isoquinoline-<di4mpipesidin s} -k un}-3:3;8owder .
[0385]
MS (FAB) m/z 689 ((M+H)") (free form)
'H-NMR (400MHz, DMSO-d¢)d ppm : 1.93 (2H, d , J = 13 Hz),
2.48-2.62 (3H, m), 2.70-2.80 (4H, m), 2.88-3.14 (4H, m),
3.18-3.28 (1H, m), 3.33-3.53 (3H, m), 3.62 (2H, s), 3.72 (2H,
q, J =11 Hz), 4.05-4.20 (1H, m), 4.53 (l1H, d, J = 14 Hz),
7.18-7.68 (11H, m), 7.77 (1H, 4, J = 2.0 Hz), 8.36 (1lH, s),
10.56 (1H, br).
[0386]
Example 27 (a)
Synthesis of tert-butyl [1-(2,2,2-trifluoro-N-
methylacetamide)-2-(S)-(3,4-dichlorophenyl) (4-penten-2-
yl) Jmethylcarbamate
[0387]

[F86]

_Boc
\N

(6] ~._ . Boc

N
CF3C0),0 F ~, =
(CF3CO), E>erT ©

EtsN, AcOEt

Cl
C

[0388]
tert-Butyl [2-(S)-(3,4-dichlorophenyl)-1-methylamino (4-

penten-2-yl) Jmethylcarbamate (3.55 g) synthesized in Example
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trifluoro-N-methylpropanamide (100 mg) and (methylphenylamino)-oxo-acetyl chloride (68 mg)
synthesized in Referential Example 1. [0462] MS (FAB) m/z 746 (M+H)") 1H-NMR (400MHz, CDC13)6
ppm : 1.64-1.74 (2H, m) , 1.80-1.96 (2H, m), 2.00-2.24 (5H, m), 2.35-2.47 (1H, m), 2.60-2.73 (2H, m),
2.83 (3H, s), 3.03 (3H, s), 3.12-3.39 (5H, m), 3.61 (2H, s), 4.09-4.20 (1H, m), 4.27-4.40 (1H, m),
6.18-6.32 (2H, m), 6.97-7.01 (1H, m), 7.07 (1H, d, J = 8.5 Hz), 7.12-7.16 (1H, m), 7.22-7.34 (5H, m),
7.42-7.53 (3H, m).([0463] sExample 3d{b) Systhegis at-Ndafle(33B-ttifluorasNamethylprapanamido)-2-
(5)-(3,4-dichlorophenyl)-4-[3-0x0-3,4-dihydro-2H- spiro(isoquinoline-1,4'-piperidin)-1'-yl]butan-2-yl}-N1,N2
147 dimethyl-NZ3gHenyt6xalamigé hydrsdniBride (Compourd No- 27 L [oue JE106] eF €3 0465] Similar
to Example 26(k th tltl paund as, obtaln a ey ellow Wder 81.m Yo by use of N1-
{1-(3,3,3- '[I‘IﬂUOI‘O)dN r%elh ﬁprgﬂpa%n%a%%\{o) 2- fg) ? %%eg pC% o roo(m eraﬁ% ){

dichlorophenyl)t4r£3-0x0t3.Acdiydro-2H-spio(isequinoin@utes. The reaction mixture
1,4"-piperidin)-1'-ylJbutan-2-y[}-N1,N2-dimethyl-N2- phenyloxalamide (105 mg). [0466] [a]D28= -55.4(c
0.505, MeOH) HANRMR{4TOMFHZS DM SO-8816' pphe < 1841397 (29 p)m L2gaxpgnate,

extracted with ethyl acetate, sequentially washed with
aqueous citric acid, saturated aqueous sodium bicarbonate,
and saturated brine, and dried over sodium sulfate anhydrate.
The solvent was concentrated under reduced pressure, and the
residue was purified through silica gel column chromatography
(n—-hexane : ethyl acetate=10:1 to 2:1), to thereby give the
title compound (4.22 g, 94.7%).

[0389]

MS (FAB) m/z 469 ((M+H)")

'H-NMR (270MHz, CDCl3)® ppm : 1.26 (9H, s), 2.58 (1H, dd, J =
7.0, 13.5 Hz), 2.77 (l1H, dd, J = 7.0, 13.5 Hz), 3.02 (3H, s),
3.07 (3H, s), 4.07-4.28 (1H, m), 4.43 (1H, d, J = 13.5 Hz),
4.86-5.06 (2H, m), 5.55-5.75 (1H, m), 6.99 (1H, dd, J = 2.5,
8.5 Hz), 7.24 (1H, d4, J = 2.5 Hz), 7.39 (1H, d, J = 8.5 Hz).
[0390]

Example 27 (b)

Synthesis of tert-butyl {[2-(S)-(3,4-dichlorophenyl)-1-
(2,2,2-trifluoro-N-methylacetamide) -4, 5-dihydroxy]pentan-2-
yl}lmethylcarbamate

[0391]

[F87]
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(5H, m), 2.82-2.96 (1H, m), 3.11 (3H, s), 3.15-3.48 (10H, m), 3.61 (2H,s), 3.65-3.77 (1H, m),6.65 (1H, s),
10.44 (1H, br). (2H, m), 3.83-3.98 (1H, m), 4.12-4.25 7.18-7.80 (11H, m), 8.35 (1H, s), [0467] Example
32(a) Synthesis of tert-butyl {[1-(3,3,3-trifluoro-N- methylpropanamido)-2-(5)-(3,4-dichlorophenyl)-4 148
[spiro(benzo(c)thiophene-2,2-dioxido-1(3H),4'-piperidin)-I'- yl]butan-2-yllmethylcarbamate [0468] [F107] F
FON.Boc F11'(sJ CHO CICI CI0469] Similar to Example 26(h), the title compound was obtained (398
mg, 69.9%) by usecof tgrshutyl {[2-(S)-(3,4- dichlofophenyf)-1-(3,3,3-trifluoro-N-methylpropanamido)-4-

oxo]butan-Z-yI}rEte’(ﬁyal’c’ ate (390'g) andrgpirh(bgnzo(Ythiophene-2,2-dioxido-1(3H),4'-piperidine)
(242 mg). [0470]° MS (RAB) MiZ.706 G+ H)") 1H-NMRJ400MHz, CDC13)6 ppm : 1.24 (9H, s), 1.93-2.38
(TH, m), 2.47-2.77 (5H¥M)c2.92 (3H:®), 3.11 (3H, s),

3.40 (2H, m), 3.90-4.17 (1H, m), 4.29 (2H, s),
4.40-4.66 (1H, m), 7.04¢

[0392]

Cl

Similar to Example 26 (f), the title compound was
obtained (4.56g, 98.9%) by use of tert-butyl [1-(2,2,2-
trifluoro-N-methylacetamide)-2-(S)-(3,4-dichlorophenyl) (4-
penten-2-yl) Jmethylcarbamate (4.3 g).

[0393]

MS (FAB) m/z 503 ((M+H)")

'H-NMR (270MHz, CDC1l3)d ppm : 1.24 (9H, brs), 1.76-1.88 (1H,
m), 1.94-2.20 (2H, m), 2.26-2.50 (1H, m), 3.00-3.30 (6H, m),
3.38-3.63 (2H, m), 3.70-3.82 (1H, m), 3.90-4.20 (1H, m),
4.95-5.25 (14, m), 7.00-7.15 (1H, m), 7.22-7.32 (1H, m),
7.40-7.50 (1H, m).

[0394]

Example 27 (c)

Synthesis of tert-butyl {[2-(S)-(3,4-dichlorophenyl)-1-
(2,2,2-trifluoro-N-methylacetamide) -4 -oxo]butan-2-

yl)methylcarbamate

[0395]
[F88]
(0] \N.Boc O ~,,-Boc
Eﬁfmw/w'6)OH O Naio, Eiflw/'ﬂ$ CHO
cl THF, H,0 [fzi:C|
Cl Cl
[0396]

Similar to Example 26(g), the title compound was

129



(1H, dd, J = 2.0, 8.5 Hz), 7.21-7.43 (6H, m). [0471] Example 32(b) Synthesis of
N-{1-(3,3,3-trifluoro-N-methylpropanamido)-2- (5)-(3,4-dichlorophenyl)-4-[spiro(benzo(c)thiophene-2,2-
dioxido-1(3H),4'-piperidin)-1'-yl]butan-2-yl}-N-methyl- ph enylacetamide 149 [0472] [F1081 ci [0473] ci
Similar to Example 26(i), N-{2-(S)-(3,4- dichlorophenyl)-2-methylamino-4-[spiro(benzo(c)thiophene-2,2-
dioxido-1(3H),4'-piperidin)-I'-yl]}butyl}-3,3,3-trifluoro-N- methylpropanamide was obtained (326 mg,
95.3%) by use ob tertshedyl {§1-13,353-tdluoro-Nemetiy peaparamido)«2-(Sy-[12- (S) - (3, 4-
(3,4-dichlorophenyl)-4-[spiro(benzo(c)thiophene-2,2-dioxido-
1(3H),4'-piperidi)ILyRBGRIFE2 S Aty feathamate 1398 FRg) ~SEbsEqashiysiAfar fo Example 26()), the

titte compound was gbtain d as Whi_tgpci dertg§4§ m uagt.) Y use f N-{2-
(5)-(3,4-dich|oroplh nyﬁﬁﬁ%ﬁ%ﬁ]ﬁy amino-4- énf)alro(}f)e%azo ca?rtﬁoghgné-z,%?dioxido-l(SH),4'-piperidin)-|'-
yl]}butyl}-3,3,3-trifleiorg-N-methylpropanamide (450 mg) and phenylacetyl chloride (196 L). [0474] MS
(FAB) m/z 724 (M+H)") 1H-NMR (400MHz, QDC13) 6 ppm : 1.93-2.20 (4H, m) , 2.26-2.40 (3H, m),
2.43-2.74 (S5H, i, 27A3(3M/9), 87109 (3M;r8), B.11-3.28 (2H, m), 3.69 (2H, s), 4.22-4.34 (3H, m), 4.40
(1H, d,J =14 Hz), 6.94-6.98 (1H, m?j 7.17-7.39 (11H, mg.

HANMR (270MHz, CDC13)d ppm': 1.2% (9H, s), 2.95 (3H, s),

2.90-3.10 (1H, m), 3.04 (3H, s), 3.23 (1H, 4, J = 16 Hz),

4.37 (1H, d, J = 13.5 Hz), 4.53 (1H, 4, J = 13.5 Hz), 7.11

(14, dd, J = 2.5, 8.5 Hz), 7.34 (1H, d, J = 2.5 Hz), 7.44 (1H,

d, J =8.5 Hz), 9.62 (1H, t, J = 2.0 Hz).

[0398]

Example 27 (d)

Synthesis of tert-butyl {[1-(2,2,2-trifluoro-N-

methylacetamide) -2-(S)-(3,4-dichlorophenyl)-4-[3-0ox0-3,4-

dihydro-2H-spiro(isoquinoline-1,4"'-piperidin)-1'-yl]butan-2-

yl]lmethylcarbamate

[0399]

[F89]

NaBH,CN
ol MeOH, AcOH cl

Cl Cl

[0400]
Similar to Example 26 (h), the title compound was
obtained (2.65 g, 94.9%) by use of tert-butyl {[2-(S)-(3,4-

dichlorophenyl)-1-(2,2,2-trifluoro-N-methylacetamide) -4-
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[0475] 150 Example 32(c) Synthesis of N-{I-(3,3,3-trifluoro-N-methylpropanamido)-2-
(5)-(3,4-dichlorophenyl)-4-[spiro(benzo(c)thiophene-2,2-
dioxido-1(3H),4'-piperidin)-I'-yl]butan-2-yl}-N-methyl- phenylacetamide hydrochloride (Compound No. 28)
[0476] [F109] CI HCI CI 0477] Similar to Example 26(k), the title compound was obtained as white
powder (476 mg, 84.6%) by use of N-{1- (3,3,3-trifluoro-N-methylpropanamido)-2-(S)-(3,4-
dichlorophenyl)eA-{spita(benze(c)thiephene-2; 2aaioxido-11(86)A-piperidin)-I'-yl]butan-2-yl}-N-methyl-
phenylacetamide (546 mg). [0478] [a]o8= -30.4(c 0.509, MeOH) 1H-NMR (400MHz, DMSO-d6)6 ppm :
2.30-2.55 (4H, )2260-2.78 (3H, m), 3.05-3.28 (6H, m), 3.34 (3H, s), 3.47-3.80 (6H, m), 3.83-3.98 (1H,
m), 4.30-4.40 (1H, @A%JSIHQZZH%S)J.(]&Z O) (12H, m), 10.95 (1H, br). [0479] Example 33(a) Synthesis
of N1-{I-(2,2,2-trifluoro-N-methylacetamide)-2-(S) 151 (3,4-dichlorophenyl)-4-[3-0x0-3,4-dihydro-2H-
spiro(isoquinoling=1ud= piperidin) 1'-yilutans 2yl N1-1methyloNz-phenyloxalamideso  (2m,

m), 1.90-2.30 (7H, m), 2.45-2.60 (l1H, m), 2.71 (1H, 4, J = 10
Hz), 2.81 (1H, 4, J = 10 Hz), 3.05 (3H, s), 3.12 (3H, s),
3.61 (2H, s), 4.05-4.28 (1H, m), 4.45-4.68 (lH, m), 6.29 (1lH,
s), 7.04 (l1H, dd, J = 2.5, 8.5 Hz), 7.10-7.38 (5H, m), 7.43
(1§, 4, J = 8.5 Hz).

[0402]

Example 27 (e)

Synthesis of N-{2-(S)-(3,4-dichlorophenyl)-2-methylamino-4-
[3-ox0-3,4-dihydro-2H-spiro (isoquinoline-1,4"'-piperidin)-1"'-

yllbutyl}-2,2,2-trifluoro-N-methylacetamide

[0403]
[FO0]

O ~,,.Boc

N~ ~O (@] ~
F ,
;W)LN/'(S N H c.HCI FZ/KN/VNH N H (@]
ool F Le
EtOH F
C
cl Cl
C

[0404]

Similar to Example 26 (i), the title compound was
obtained (2.30 g, quant.) by use of tert-butyl {[1-(2,2,2-
trifluoro-N-methylacetamide)-2-(S)-(3,4-dichlorophenyl)-4-[3-
oxo-3,4-dihydro-2H-spiro(isoquinoline-1,4"'-piperidin)-1"'-

yl]lbutan-2-yl]methylcarbamate (2.65 qg).
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[0480] [F110] H O HN,O NIFACIO\CI.JCN F~~, 3,3 Cl 0481] Similar to Example 26(j), the title
compound was obtained (433 mg, 50.6%) by use of N-{2-(S)-(3,4-
dichlorophenyl)-2-methylamino-4-[3-oxo-3,4-dihydro-2H-
spiro(isoquinoline-1,4'-piperidin)-1'-yl]butyl}-2,2,2- trifluoro-N-methylacetamide (680 mg) synthesized in
Example 27(e) and oxo-phenylamino-acetyl chloride (653 mg) synthesized in Referential Example 2.
[0482] MS (FAB) awz1718 (M+H)") 1H-NMR (400MHz, CDC13)S ppm : 1.67-1.78 (2H, m) , 2.00-2.30
(6H, m), 2.34-2.46 (1H, m), 2.52-2.62 (1H, m), 2.73-2.87 (2H, m), 3.01 (3H, s), 3.48 (3H, s), 3.61 (2H, s),
4.08-4.24 (1H, ), EP5X1M/ @, 3= 14 2)16.86 (1H, br), 7.11-7.40 (9H, m), 7.45 (1H, d, J = 8.5 Hz),

7.56 (2H, d, J =8.0 ),(&;.tﬁ@ H, gggecg_ig? 152-5(3;(':?1?'—613%@ -4E?§el§is of Sy -2

N1-{l-(2,2,2-trifluoro-N-méthylacetami -TB,'4- oropheny -0%X0-3
Spiro(isoquinolinew],, 4mpiperidin)-li-yiibutan-2sylFN1¢ Inethy)-, N2-gwenyloxalamidedydrachleride

(Compound No. 29)
(14, 4, J = 14 Hz), 3.64 (2H, s), 3.93 (1H, 4, J = 14 Hz),
6.36 (1H, s), 7.17 (1H, dd, J = 2.5, 8.5 Hz), 7.23-7.42 (4H,
m), 7.45 (1H, 4, J = 8.5 Hz), 7.63 (l1H, 4, J = 2.5 Hz).
[0406]
Example 27 (f)
Synthesis of N-{1-(2,2,2-trifluoro-N-methylacetamide)-2-(S) -
(3,4-dichlorophenyl)-4-[3-0x0-3,4-dihydro-2H-
spiro(isoquinoline-1,4"'-piperidin)-1'-yl]butan-2-yl}-N-
methylbenzamide

[0407]

[FO1]

[=
e EtsN, CH5CN F

cl Cl

[0408]

Similar to Example 26(j), the title compound was
obtained as white powder (1.48 g, 64.2%) by use of N-{2-(S)-
(3,4-dichlorophenyl)-2-methylamino-4-[3-ox0o-3,4-dihydro-2H-
spiro(isoquinoline-1,4"'"-piperidin)-1'-yl]lbutyl}-2,2,2-
trifluoro-N-methylacetamide (1.95 g).

[0409]
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[0484] [Filll CTHCIH FNsS)HCIFNOJNOO.SrSCl0485] Similar to Example 26(k), the title
compound was obtained as yellow powder (350 mg, 94.9%) by use of N1-{1-
(2,2,2-trifluoro-N-methylacetamide)-2-(S)-(3,4-
dichlorophenyl)-4-[3-0x0-3,4-dihydro-2H-spiro(isoquinoline- 1,4'-piperidin)-I'-yl]butan-2-yl}-N1-methyl- Nz-
phenyloxalamide (350 mg). [0486] [a]o8=-32.9(c 0.515, MeOH) 1H-NMR (400MHz, DMSO-d6)6 ppm :
1.93-2.06 (2H, ), 218782. 78/ 4967 ) ( Bk6i(3H, s), 3.18-3.27 (1H, m), 3.46-3.72 (5H, m), 4.15 (1H, d, J
15 Hz), 4.58 (1H, d, J = 15 Hz), 7.10-7.55 (9H, m), 7.68-7.71 (2H, m), 7.77 (1H, s), 8.37 (1H, s), 10.35
(1H, br), 10.86 (YHVXR [0487YE53 BRMple 34¢a) SyhthEsis of fert-bityI{]1-(3, 303:-tiflEdro-N-
methylpropanamjdp)-2- (S) 3.4 d h nyI 4
[spiro(benzo(c)t %ghene( S) OXId llq%(3?—!)21 plperldlnggl-yl]%utan- -yﬁlmethy]carbamated[b4%8] [F112]
= 12 Hz), 2.87 (1H, d, J = 12 Hz), 3.14 (3H, s), 3.16 (3H, s),

3.63 (2H, s), 4.56-4.67 (2H, m), 6.30 (1H, br), 7.13-7.17 (1lH,
m), 7.19-7.35 (4H, m), 7.38=7.47 (7H, m).

[0410]

Example 27 (9)

Synthesis of N-{1-(2,2,2-trifluoro-N-methylacetamide)-2-(S) -
(3,4-dichlorophenyl)-4-[3-0ox0-3,4-dihydro-2H-
spiro(isoquinoline-1,4"'"-piperidin)-1"'-yl]lbutan-2-yl}-N-

methylbenzamide hydrochloride (Compound No. 23)

[0411]
[FO2]
Fi? 0 \££1 igif;ko
E})LN//' S N H
Fol HCl
m
cl cl
[0412]

Similar to Example 26 (k), the title compound was
obtained as white powder (350 mg, 94.9%) by use of N-{1-
(2,2,2-trifluoro-N-methylacetamide)-2-(S)-(3,4-
dichlorophenyl)-4-[3-0x0-3,4-dihydro-2H-spiro (isoquinoline-
1,4"-piperidin)-1'-yl]lbutan-2-yl}-N-methylbenzamide (350 mg) .
[0413]

MS (FAB)m/z 675 ((M+H)") (free form)

'H-NMR (270MHz, DMSO-d¢)d ppm : 1.90-2.08 (2H, m), 2.42-2.87
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FO-~BocF ,~k1 ™ NF"if(S)_CHO CI () Cl 0489] Similar to Example 26(h), the title compound was
obtained (1.45 g, quant.) by use of tert-butyl {[2-(S)-(3,4-
dichlorophenyl)-1-(3,3,3-trifluoro-N-methylpropanamido)-4- oxo]butan-2-yl}methylcarbamate (1.0 g) and
spiro(benzo(c)thiophene-(2S)-oxido-1(3H),4'-piperidine)/(S)- (+)-mandelate (846 mg). [0490] MS (FAB)
m/z 690 ((M+H)") 1H-NMR (270MHz, CDC13)S ppm : 1.23 (9H, s), 1.51 (1H, d, J = 13 Hz), 1.82-2.08 (2H,
m), 2.15-2.68 (7Ham)m2,7 2239056 (2H, m), 2.89 (3H,8),3.30 (3B, 8)-3.2003.420(2Hh)m),43.92-4.65 (2H,
m), 3.97 (1H, d, J = 17 Hz), 4.30 (1H, d, J = 17 Hz), 7.05 (1H, dd, J = 2.0, 8.5 Hz), 7.22-7.48 (6H, m). F r
Il ~N.toc N y~/A Ntgd @ H PhTs) EG2HF N 154 f0491): Example34(B) Syhthesis of>—7- 77

N-(2-(S)-(3 4-dighlogophieny!) 2;mefhylamino-4; [spiso(benzo(clhiophene-(28)-0xido-L(3H).4-piperidin)-I-
br) .
[0414]
Example 28 (a)
Synthesis of N-{1-(2,2,2-trifluoro-N-methylacetamide)-2-(S) -
(3,4-dichlorophenyl) -4-[3-0ox0-3, 4-dihydro-2H-
spiro(isoquinoline-1,4"'-piperidin)-1'-yl]butan-2-yl}-N-
methyl-4-trifluoromethyl-benzamide
[0415]

[FO93]

Cl
Seg
o~ Q SNSo o)

F N
F%LN/, MoNIN ©_°F F))LN/« SN H
F EtsN, CHsCN F
cl Cl
Cl Cl

[0416]

Similar to Example 26(j), the title compound was
obtained as pale yellow powder (172 mg, 66.1%) by use of N-
{2-(S)-(3,4-dichlorophenyl) -2-methylamino-4-[3-0ox0-3,4-
dihydro-2H-spiro(isoquinoline-1,4"'-piperidin)-1"'-yl]lbutyl}-
2,2,2-trifluoro-N-methylacetamide (200 mg) synthesized in
Example 27 (e) and 4-trifluoromethylbenzoyl chloride (156 uL).
[0417]

MS (FAB) m/z 743 ((M+H)™)
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yl]butyl}-3,3,3-trifluoro-N-methylpropanamido [0492] [F113]FO CIEtOHO O _F)N_..SNS(s)cHCIF
NH S. (s) % C1 0493] Similar to Example 26(i), the title compound was obtained (1.02 g, 92.2%) by use
of tert-butyl {[1-(3,3,3- trifluoro-N-methylpropanamido)-2-(S)-(3,4-dichlorophenyl)-4-
[spiro(benzo(c)thiophene-(2S)-oxido-1(3H),4'-piperidin)-I'- yl]butan-2-yllmethylcarbamate (1.33 g). [0494]
MS (FAB) m/z 590 ((M+H)") 1H-NMR (270MHz, CDC13)S ppm : 1.95-2.68 (10H, m) , 2.26 (3H, s), 2.54

(3H, s), 2.92-3.28-(dithk M) HAZL1Hz 06 I, 7513 bie) . 393412 42H(m), 4n34 (RHod-d =27 HZz), 7.25-7.42
(5H, m), 7.44 (1H, d, J = 8.5 Hz), 7.63 (1H, d, J = 2.0 Hz). [0495] Example 34(c) Synthesis of
N-{1-(3,3,3-trifludtB:NIthetryipfopanatiddy-2-11%)-(3 42dicRlot6phéfyl) - fspirofBeriZd(c)thiophene-(2S)

155 oxido-1(3H).4;pigeridin; Lsyllbytan-2oyliN-methyl-2; fluorobenzamidg [0496]5[FLAA] )
3.63 (2H, s), 4.49 (1H, 4, J = 13.5 Hz), 4.68 (1H, d, J =
13.5 Hz), 6.29 (l1H, br), 7.13-7.35 (5H, m), 7.44-7.48 (2H, m),
7.51 (2H, 4, J = 8.0 Hz), 7.71 (2H, d, J = 8.0 Hz).
[0418]
Example 28 (b)
Synthesis of N-{1-(2,2,2-trifluoro-N-methylacetamide)-2-(S) -
(3,4-dichlorophenyl)-4-[3-0ox0-3,4-dihydro-2H-
spiro(isoquinoline-1,4"'"-piperidin)-1"'-yl]lbutan-2-yl}-N-

methyl-4-trifluoromethyl-benzamide hydrochloride (Compound No.

24)
[0419]
[F94]

FF F FF F

o} o}

N0 N™ "0
F))L oz N H HC F})L N ON N ©
FL ®) - | &)

F HCl
Cl C

cl Cl

[0420]

Similar to Example 26 (k), the title compound was
obtained as white powder (137 mg, 76.0%) by use of N-{1-
(2,2,2-trifluoro-N-methylacetamide)-2-(S)- (3,4~
dichlorophenyl)-4-[3-0x0-3,4-dihydro-2H-spiro (isoquinoline-

1,4"'"-piperidin)-1'-yl]lbutan-2-yl}-N-methyl-4-trifluoromethyl-
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CI CI1 0497] Similar to Example 26(j), the title compound was obtained (682 mg, quant.) by use of
N-{2-(S)-(3,4- dichlorophenyl)-2-methylamino-4-[spiro(benzo(c)thiophene-
(2S)-oxido-1(3H),4'-piperidin)-1'-yl]butyl}-3,3,3-trifluoro- N-methylpropanamide (550 mg) and
2-fluorobenzoyl chloride (278 L). [0498] MS (FAB) m/z 712 ((M+H)") 1H-NMR (400MHz, CDC13)6 ppm :
1.54-1.65 (1H, m), 2.02-2.16 (1H, m), 2.23-2.68 (9H, m), 2.75-2.86 (1H, m), 2.93 (3H, s), 3.05 (3H, s),
3.20-3.40 (2H, syn4 i, d,72=rlh Hz), 4.25-4.45 (2H, m), 4.63-4.73 (1H, m), 7.05-7.50 (11H, m).
[0499] Example 34(d) Synthesis of N-{1-(3,3,3-trifluoro-N-methylpropanamido)-2-
(5)-(3,4-dich|ord|c%e?riv|) 4-[spiro(benzo(c)thiophene-(2S)-

oxido-1(3H), 4'-pj ngKg r;?]bu%r& 2- yIE},IN{ mf)ath -2- flu rob nzamide hydrochloride (Compound No. 30)
156 [0500] [F115] cic %Ol Similar to Example §88 fhe title compound was obtained as white powder

(594 mg, 85.2%}ibyuise QfNrd- (3.BvBtrifiiomHN-methylpsopanamido)s2-(8)-(3A-47-2.. 63
dichlorophenyl)-4- [splro(benzo(c)thlophene (2S)-oxido- 1(3H),4'-piperidin)-1'-yl]butan-2- yI} N-methyl-2-

(l1H, m), 2.65-2.83 (2H, m), 2.90-3.08 (8H, m), 3.12-3.52 (3H,

m), 3.55-3.65 (3H, m), 4.21 (1H, d, J = 13.5 Hz), 4.76 (lH, d,

J = 13.5 Hz), 7.20-7.24 (1H, m), 7.27-7.40 (4H, m), 7.58-7.75

(4H, m), 7.82-7.90 (3H, m), 8.25 (lH, s), 10.76 (lH, br).

[0422]

Example 29 (a)

Synthesis of N-[2-(S)-(3,4-dichlorophenyl)-2-(methylamino)-4-

pentenyl]-3,3,3-trifluoro-N-methylpropanamido

[0423]
[F95]
F O ~
F O ~, .Boc F NH
E - >
F TN c.HCI Fj\/lw ©
I - >
EtOH o
Cl
cl Cl
[0424]

tert-Butyl [1-(3,3,3-trifluoro-N-methylpropanamido)-2-
(S)-(3,4-dichlorophenyl) (4-penten-2-yl) Jmethylcarbamate (2.42
g) synthesized in Example 26(e) was dissolved in ethanol
(15.4 mL). Under cooling with ice, concentrated hydrochloric
acid (15.4 mL) was added thereto, and the mixture was stirred
for 1.5 hours at room temperature. The reaction mixture was
neutralized with saturated aqueous sodium bicarbonate,

extracted with ethyl acetate, sequentially washed with water
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fluorobenzamide (682 mg). 0502] 1H-NMR (400MHz, DMSO-d6)6 ppm : 2.00 (1H, d , J = 15 Hz),
2.22-2.40 (2H, m), 2.52-2.95 (6H, m), 3.03-3.43 (8H, m), 3.54-3.64 (1H, m), 3.67-3.78 (2H, m), 4.03-4.20
(2H, m), 4.44-4.56 (1H, m), 4.70 (1H, d, J = 17 Hz), 7.28-7.54 (9H, m), 7.63 (1H, d, J =8.5 Hz), 7.69
(1H, s), 10.85 (1H, br) [0503] Example 35(a) Synthesis of N-{1-(3,3,3-trifluoro-N-methylpropanamido)-2-
(5)-(3,4-dichlorophenyl)-4-[spiro(benzo(c)thiophene-(2S)-

oxido-1(3H),4'-piperidim-ik' ytbatan-2ay}-Nemethy k4 s triffuoromeihytheszamide [@b041d fa126] 157 0505]
Similar to Example 26(j), the title compound was obtained (466 mg, 65.6%) by use of N-{2-(S)-(3,4-
dichloropheny!) 2 enéthyIthino 4 -IspireEenzbtdiophene- reduced pressure, to

(2S)-oxido-1(3H),4'-piperidin)-1"-yl]butyl}-3,3,3-trifluoro- N- ylpropanamide (550 synthesized in
Example 34(b)%8L%Bt?/if|86rgoemg{fl‘§/lt§elr}fz%éyl chidri e“‘(148N3£TL]5€L.H[10%%6] ?\I/In e(fﬁﬁg%ﬁfégg)zaf(lmm)')

1H-NMR (400MHz LCPE13)S ppit: 158168 (ldttmfu2:08-2.2% £ik;i By 2633-2.73 (7H, m), 2.80-3.10
(9H, m), 3.20-3.37 (2H, m), 4.03 (1H, d, J = 17 Hz), 4.20-4.47 (2H, m), 4.75 (1H, d, J =14 Hz), 7.20-7.35
(5H, m), 7.42-7B¥H, m), 7.65-7.72 (2H, m). [0507] Example 35(b)

MS (FAB) m/z 383 ((M+H)")

'H-NMR (400MHz, CDCl3)d ppm : 1.52-1.72 (1H, br), 2.20 (3H,

s), 2.56 (3H, s), 2.65 (2H, d, J = 7.0 Hz), 3.11 (2H, dg, J =
2.0, 10 Hz), 3.49 (1H, 4, J = 14 Hz), 3.76 (1H, d, J = 14 Hz),
5.17-5.32 (2H, m), 5.78-5.90 (1H, m), 7.33 (l1H, dd, J = 2.0,
8.5 Hz), 7.42 (1H, 4, J = 8.5 Hz), 7.63 (l1H, d, J = 2.0 Hz).
[0426]

Example 29 (b)

Synthesis of N'-[1-(3,3,3-trifluoro-N-methylpropanamido)-2-
(S)—(3,4—dichlorophenyl)(4—penten—2—yl)]—N2—ethyl—N1—methyl—

NQ—phenyloxalamide

[0427]
[F96]
ot
e 9 Swe [:j\ F;ivji \NTLOWi:j
M 4 = N/\ F //'(S) 7
F w ) H |
(cocl),, DIEA
cl CH,Cl, cl

[0428]
N-[2-(S)-(3,4-Dichlorophenyl)-2- (methylamino) -4-
pentenyl]-3,3,3-trifluoro-N-methylpropanamide (200 mg) was

dissolved in anhydrous methylene chloride (1 mL). Under
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Synthesis of N-{1-(3,3,3-trifluoro-N-methylpropanamido)-2-
(5)-(3,4-dichlorophenyl)-4-[spiro(benzo(c)thiophene-(2S)-
oxido-1(3H),4'-piperidin)-1'-yl]butan-2-yI}-N-methyl-4- trifluoromethylbenzamide hydrochloride (Compound
No. 31) [0508] [F117] 158 0509] Similar to Example 26(k), the title compound was obtained as pale
yellow powder (376 mg, 77.0%) by use of N- {1-(3,3,3-trifluoro-N-methylpropanamido)-2-(S)-(3,4-
dichlorophenyl)4-{spira{benza(c)thiophene«2S)-oxidevhSH):Apiperdin)-d5-yjjoytanrd-yl}-N-methyl-4-
trifluoromethylbenzamide (466 mg). [0510] [a]o8 + 6.1(c 0.502, MeOH) 1H-NMR (400MHz, DMSO-d6) 6
ppm : 2.01 (1H &2 53 148 piz} A2 A0- 2240 (2 Hy Av)e 2384200 (B eht); 33001326 (2H xM)r8.07 (3H, ),
3.23-3.42 (2H, m),3.57:3.75,(5 4.03-4.13 (2H, (AH,d. 3= 1 ) 0 (1H, d, J =17 Hz),
7.27-7.47 (3H, m% 755 (1H d e L 88 2y, 761 (1H }gln)%il lonz)Of7 70?%&37%33& I(o Hz), 7.77 (1H,

s), 7.84-7.90 (zdj,zm)m%Ml(ril-é,rdmyHrc&@ Ha): 10182 £1Hnhber [RR11]1 Example S6{ahSynthesis of
tert-butyl [1-(N-methylisobutylamide)-2-(S)- (3,4-dichlorophenyl)(4-penten-2-yl)Jmethylcarbamate [0512]
159 [F118] HN theN Bweetion mixture, and the resultant mixture was stirred
for 1 hour at room temperature. Water was added to the
reaction mixture, extracted with methylene chloride, washed
with saturated brine, and dried over sodium sulfate anhydrate.
The solvent was concentrated under reduced pressure, and the
residue was purified through silica gel column chromatography
(n—-hexane : ethyl acetate=3:1 to 1:1), to thereby give the
title compound (221 mg, 75.8%).
[0429]
MS (FAB) m/z 558 ((M+H)")
'H-NMR (400MHz, CDC1l3)8 ppm : 1.17 (3H, t, J = 7.0 Hz),
2.42-2.50 (1H, m), 2.73-2.92 (4H, m), 2.99 (3H, s), 3.13-3.35
(2H, m), 3.72-3.86 (2H, m), 4.07-4.28 (2H, m), 4.75-4.92 (2H,
m), 5.28-5.41 (1H, m), 6.10 (1H, br), 6.92 (1H, 4, J = 2.0
Hz), 7.02 (1H, 4, J = 8.5 Hz), 7.23-7.30 (2H, m), 7.45-7.52
(3H, m).
[0430]
Example 29 (c)
Synthesis of N'-{1-(3,3,3-trifluoro-N-methylpropanamido)-2-
(S)-(3,4-dichlorophenyl)-4-[spiro (benzo(c)thiophene- (2S) -
oxido—l(3H),4'—piperidin)—1'—yl]butan—Z—yl}—Nl—methyl—Nz—
ethyl—NQ—phenyloxalamide

[0431]
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0 Et3N, CH3CN N Boc ClI tert-Butyl [2-(S)-(3,4-dichlorophenyl)-lI-methylamino(4-
penten-2-yl)]methylcarbamate (2.0 g) synthesized in Example 26(d) was dissolved in acetonitrile (40 mL)
. Under cooling with ice, triethylamine (1.49 mL) and isobutyryl chloride (1.12 mL) were added thereto.
Under cooling with ice, the mixture was stirred for 1 hour. The reaction mixture was concentrated under
reduced pressure, and water was added to the residue, followed by extraction with ethyl acetate. The
organic layer was svashed with saturated brine, dried over sodium sulfate anhydrate, and concentrated
under reduced pressure. The residue was purified through silica gel column chromatography (n-hexane :
ethyl acetate=3:1), to thereby give the title compound (1.53 g, 64.0%). [051 (FAB) m/z 443
(M+H)") 1H-NMR (270MHz, CDC13)S ppm : 1.14 (6H, d, J = 7.0 Hz), 1.23 (@ 2.55 (H, dd, J =7.0,
13.5 Hz), 2.78 (3H, s), 278285 2H, m), 3.09 (3H, s), 4.08-4.16 (2H, m), 4.86-4.9

(1H, m), 7.02 (1H, dd, J = 2.5 7.25 (1H, d, J = 25Hz)736(1Ha\Jin.
Example 36(b) §ynth69|s of\lﬁ -(S) Mchlorophenyl)-;- - ~ o
methyllsobutyla -ﬁrh pentan-@ MRethylcarbamate P 2
|
3) )
S0
Cl o Cl
Cl H Ph” S CoH Cl

[0432]

Similar to Example 26 (f), N'-{2-(S)-(3,4-
dichlorophenyl)-1-(3,3,3-trifluoro-N-methylpropanamido) -4, 5—-
dihydroxy}pentan—Z—yl}—NQ—ethyl—Nl—methyl—NQ—phenyloxalamide
was obtained (889 mg) by use of N'-[1-(3,3,3-trifluoro-N-
methylpropanamido)-2-(S)-(3,4-dichlorophenyl) (4-penten-2-
y1) ] -N’-ethyl-N'-methyl-N’-phenyloxalamide (850 mg) .
Subsequently, similar to Example 26(g), Nl—{2—(S)—(3,4—
dichlorophenyl)-1-(3,3,3-trifluoro-N-methylpropanamido) -4-
oxo}butan—Z—yl}—NQ—ethyl—Nl—methyl—Nz—phenyloxalamide was
obtained (857 mg) by use of N'-{2-(S)-(3,4-dichlorophenyl)-1-
(3,3,3-trifluoro-N-methylpropanamido) -4, 5-dihydroxy}pentan-2-
y1l}-N?-ethyl-N'-methyl-N°-phenyloxalamide (889 mg) .
Thereafter, similar to Example 26(h), the title compound was
obtained as white powder (736 mg, 63.2%, 3 steps) by use of
Nl—{2—(S)—(3,4—dichlorophenyl)—l—(3,3,3—trifluoro—N—
methylpropanamido) -4-oxo}butan-2-yl}-N°-ethyl-N'-methyl-N*-
phenyloxalamide (857 mg) and spiro (benzo (c)thiophene-(2S) -

oxido-1(3H),4'-piperidine)/ (S)-(+) -mandelate (616 mg) .
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_Boc 0,N 111111 ~~1(S) C1 Os04, NMO acetone, t-BuOH H20 C1 OH 0517] Similar to Example
26(f), the title compound was obtained (1.13 g, 94%) by use of tert-butyl [1-(N-
methylisobutylamide)-2-(S)-(3,4-dichlorophenyl)(4-penten-2- yl)Jmethylcarbamate (1.12 g). [0518] MS
(FAB) m/z 477 (M+H)") 1H-NMR (270MHz, CDC13)S ppm : 1.04-1.20 (15H, m), 1.90-2.23 (2H, m), 2.41
(1H, t, J = 4.5 Hz), 2.65-3.65 (8H, m), 3.72 (2H, t, J = 5.0 Hz), 5.02-5.28 (1H, m), 5.52-5.78 (1H, m),
7.00-7.15 (1H, m)4348-7.35 (1H, m), 7.40 (1H, d, J = 8.5 Hz). [0519] Example 36(c) Synthesis of

tert-butyl {[2-(S)-(3,4-dichlorophenyl)-1-(N- methyllsobutylamlde) -4-oxo]butan-2-yl}methylcarbamate
[0520] 161 [F126] O NBbc™Ném' ©H ( (M+H)

'H-NMR (400MHz, CDCls)$d ppm : 1.17 (3H, t, J = 7.0 Hz), 1.49
(14, 4, J = 13.5 Hz), 1.77-2.02 (3H, m), 2.12-2.22 (2H, m),
2.29-2.46 (4H, m), 2.63-2.73 (2H, m), 2.84 (3H, s), 3.04 (3H,
s), 3.13-3.38 (2, m), 3.70-3.90 (2H, m), 3.97 (1H, 4, J = 17
Hz), 4.10-4.18 (l1H, m), 4.25-4.40 (2H, m), 6.20 (1lH, br),
6.98-7.08 (2H, m), 7.24-7.35 (6H, m), 7.43-7.54 (3H, m).
[0434]

Example 29 (d)

Synthesis of N'-{1-(3,3,3-trifluoro-N-methylpropanamido)-2-
(S)-(3,4-dichlorophenyl)-4-[spiro (benzo(c)thiophene- (2S) -
oxido-1(3H),4'-piperidin)-1'-yllbutan-2-yl}-N'-methyl-N?-

ethyl-N*-phenyloxalamide hydrochloride (Compound No. 25)

[0435]
[F98]
~_N_O \/NIO
F O \I S.® HCl £ O~
FM - N ON o > i PN
F T/'©
cl c
cl C
[0436]

Similar to Example 26 (k), the title compound was
obtained as white powder (611 mg, 83.1%) by use of N'-{1-
(3,3,3-trifluoro-N-methylpropanamido)-2-(S)-(3, 4-
dichlorophenyl)-4-[spiro (benzo(c)thiophene- (2S)-oxido-

1(3H),4'-piperidin)-1'-yl]lbutan-2-yl}-N'-methyl-N°-ethyl-N*-
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I s nu Cl THF, H20O N- N (S) CHO CI 0521] Similar to Example 26(g), the title compound was obtained
(4.17 g, 99.0%) by use of tert-butyl {[2-(S)-(3,4- dichlorophenyl)-1-(N-methylisobutylamide)-4,5-
dihydroxy]pentan-2-yl}methylcarbamate (4.5 g). [0522] MS (FAB) m/z 445 ((M+H)") 1H-NMR (270MHz,
CDC13)S ppm : 1.13 (6H, dd, J = 3.0, 7.0 Hz), 1.23-1.29 (9H, m), 2.73 (3H, s), 2.76-2.84 (1H, m), 2.90
(AH, d,J =16 Hz), 3.11 (3H, s), 3.16 (1H, d, J = 16 Hz), 4.10-4.18 (1H, m), 4.45 (1H, d, J =13 Hz), 7.10
(QH, dd, J = 2.p8bH2Kka133{1H, d736 &H Hz), 7.41 (1H, dd, J = 2.5, 8.5 Hz), 9.71 (1H, t, J = 2.0 Hz).
[0523] Example 36(d) Synthesis of tert-butyl {[1-(N-methylisobutylamide)-2-(S)-
(3,4-dichlorophéfyiy-4l[spiro(benzo(c)thiophene-(2S)-oxido-
1(3H),4 -plperldl[nczlez-gy_ﬂby}gr]-%-}/gnbgtgxlffar%@g)te [0524] [F121] 162 C1 CHO C1 NaBH3CN

'H-NMR (400MHz, DMSO-dg)d ppm : 1.04 (3H, t, J = 7.0 Hz),

1.92-2.07 (1H, m), 2.20-2.40 (5H, m), 2.70-3.12 (5H, m), 3.14

(3H, s), 3.25-3.45 (4H, m), 3.60—3.80 (4H, m), 3.86—4.00 (1H,

m), 4.04-4.18 (2H, m), 4.68 (1H, d, J = 17Hz), 6.63 (1H, br),

7.22-7.58 (11H, m), 10.70 (1H, br).

[0438]

Example 30 (a)

Synthesis of tert-butyl {[1-(2,2,2-trifluoro-N-

methylacetamide) -2-(S) - (3,4-dichlorophenyl)-4-

[spiro (benzo (c)thiophene- (2S)-oxido-1(3H),4"'-piperidin)-1"'-

yllbutan-2-yl]lmethylcarbamate

[0439]
[F99]
®)
S0
OH
O~ Boc : O~ Boc S (s)
F%J\N//,/ CHO H Ph/(s)\COZH F%J\N///,, N O
’ S
FLo (S) FL (S)
NaBH3;CN
cl MeOH, AcOH Cl
cl Cl
[0440]

Similar to Example 26 (h), the title compound was
obtained (1.34 g, 93.4%) by use of tert-butyl {[2-(S)-(3,4-
dichlorophenyl)-1-(2,2,2-trifluoro-N-methylacetamide) -4~

oxolbutan-2-ylimethylcarbamate (1.0 g) synthesized in Example
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MeOH, AcOH C1 0525] Similar to Example 26(h), the title compound was obtained (1.85 g, 95%) by use
of tert-butyl {[2-(S)-(3,4- dichlorophenyl)-1-(N-methylisobutylamide)-4-oxo]butan-2- yl}methylcarbamate
(1.33 g) and spiro(benzo(c)thiophene-(25)- oxido-1(3H),4'-piperidine)/(S)-(+)-mandelate (1.45 g). [0526]
MS (FAB) m/z 650 ((M+H)") 1H-NMR (270MHz, CDC13) 6 ppm : 1.16 (6H, dd, J = 4.0, 6.5 Hz), 1.20-1.29
(9H, m), 1.50 (1H, d, J = 15 Hz), 1.79-2.01 (2H, m), 2.17-2.52 (7H, m), 2.58-2.79 (2H, m), 2.82-2.87 (5H,
m), 3.13 (3H, s}5397 @it} dpkzdbHZ)AOVth19dl1E M) A 29t Hiod,1X 3HL 7 HZ), 7.06 (1H, dd, J =
2.0, 8.5 Hz), 7.19-7.33 (5H, m), 7.39 (1H, d, J = 8.5 Hz). [0527] Example 36(e) Synthesis of
N-{2-(S)-(3,4-diERRFEPRERTT)-2 mktHylamire e [&pRo(behzdtE)thiophene-(2S)-oxido-1(3H),4'-piperidin)-I'-
yI]butyI}-N-meth[ydigg?ﬁjtylamide [0528] [F122] O - _Boc 163 c.HCI EtO H CI CI [0529] Similar to Example
26(i), the title compound was obtained (1.35 g, 86%) by use of tert-butyl {[1-(N-

MS (FAB) m/z 676 ((M+H)")

'H-NMR (400MHz, CDCl3)8 ppm : 1.25 (9H, brs), 1.82-1.93 (1H,
m), 1.96-2.08 (2H, m), 2.14-2.44 (6H, m), 2.48-2.60 (1H, m),
2.70-2.80 (1H, m), 2.83-2.92 (1H, m), 3.02 (3H, s), 3.10 (3H,
s), 3.98 (1H, d, J = 16.5 Hz), 4.07-4.33 (1H, m), 4.30 (1H, d,
J = 16.5 Hz), 4.43-4.60 (1H, m), 7.03-7.07 (1H, m), 7.25-7.35
(5H, m), 7.42 (1H, d, J = 8.5 Hz).

[0442]

Example 30 (b)

Synthesis of N-{1-(2,2,2-trifluoro-N-methylacetamide)-2-(S) -
(3,4-dichlorophenyl)-4-[spiro(benzo (c)thiophene- (2S)-oxido-

1(3H),4"'-piperidin)-1'-yl]lbutan-2-yl}-N-methylbenzamide

[0443]
[F100]
i 0 \N.BocN S8 1)cHCl F})Ci \’\EN SO(S)

o o) o
F?Z)L,r 5 E— N (C)

2
. ) e cl
I cl

[0444]

Similar to Example 26(i), N-{2-(S)-(3,4-
dichlorophenyl)-2-methylamino-4-[3-ox0o-3,4-dihydro-2H-
spiro(isoquinoline-1,4"'-piperidin)-1'-yl]lbutyl}-2,2,2-
trifluoro-N-methylacetamide was obtained (1.22 g, 92.2%) by

use of tert-butyl {[1-(2,2,2-trifluoro-N-methylacetamide)-2-
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methylisobutylamide)-2-(S)-(3,4-dichlorophenyl)-4-
[spiro(benzo(c)thiophene-(2S)-oxido-1(3H),4'-piperidin)-I'- yl]lbutan-2-ylmethylcarbamate (1.85 g). [0530]
MS (FAB) m/z 550 ((M+H)") 1H-NMR (270MHz, CDC13)6 ppm : 1.02 (3H, d, J=6.5Hz), 1.09 (3H,d, J =
7.0 Hz), 1.57-1.66 (4H, m), 2.05-2.17 (2H, m), 2.25 (3H, s), 2.31-2.45 (4H, m), 2.53 (3H, s), 2.64-2.79
(2H, m), 2.97-3.09 (2H, m), 3.34-3.39 (1H, m), 3.83-4.00 (1H, m), 4.02 (1H, d, J =17 Hz), 4.35 (1H, d, J
=17 Hz), 7.25-7140- (3H4 m); ¢HdD (dhdnd 5 8.5-Hz) 468624 1H), m) @31k Example 36(f) Synthesis
of N-{1-(N-methylisobutylamide)-2-(S)-(3,4- dichlorophenyl)-4-[spiro(benzo(c)thiophene-(2S)-oxido-
1(3H),4'-piperidﬂﬁ3iP%n]bL?t§h424yr}lfr\'}i?ﬁéﬂo@its@n-zla’mm% 05321 TF123] 184 ER3NPERSCEN CI Cl 0533]

Similar to Exam the title com as.ghtained as.white powder (100 9%) by use of
N-{2-(S)- (3,4- dlpjlhloroﬂ%enyl)E Boe am.yYO 4?1“11? 1eq gshite powdier {100.mg, 83.2%8)

[spiro(benzo(c)&b@@i&%ﬂﬁr(%&k—o&ﬁiﬂ;l(&d) 4'spiperidin)JowdlbutylN-mgthglisobutylamide<100 mg).
[0534] MS (FAB) m/z 654 ((M+H)") 1H-NMR (400MHz, CDC13) 6 ppm : 1.10-1.17 (6H, m) , 1.49-1.60
of N-{2-(S)-(3,4-dichlorophenyl)-2-methylamino-4-[3-0ox0-3,4-
dihydro-2H-spiro(isoquinoline-1,4"'-piperidin)-1'-yl]lbutyl}-
2,2,2-trifluoro-N-methylacetamide (100 mg) .
[0445]
MS (FAB) m/z 680 ((M+H)")
'H-NMR (400MHz, CDC1l3)8 ppm : 1.50-1.60 (1H, m), 1.83-1.96
(14, m), 2.05-2.50 (7, m), 2.63-2.75 (1H, m), 2.81 (1H, 4, J
= 12 Hz), 2.94 (1H, d, J = 12 Hz), 3.12 (3H, s), 3.13 (3H, s),
3.99 (1H, 4, J = 16.5 Hz), 4.31 (1H, d, J = 16.5 Hz), 4.55
(14, d, J = 13.5 Hz), 4.67 (1H, 4, J = 13.5 Hz), 7.22 (1H, dd,
J=2.5, 8.0 Hz), 7.27-7.36 (4H, m), 7.38=7.47 (7H, m).
[0446]
Example 30 (c)
Synthesis of N-{1-(2,2,2-trifluoro-N-methylacetamide)-2-(S) -
(3,4-dichlorophenyl)-4-[spiro(benzo (c)thiophene- (2S)-oxido-
1(3H),4"'-piperidin)-1'"-yl]lbutan-2-yl}-N-methylbenzamide
hydrochloride (Compound No. 26)
[0447]

[F101]
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(1H, m), 1.82-1.93 (1H, m), 2.08-2.53 (8H, m), 2.68-2.90 (3H, m), 2.96 (3H, s), 3.15 (3H, s), 3.98 (1H, d,
J =17 Hz), 4.31 (1H, d, J = 17 Hz), 4.38-4.53 (2H, m), 7.21-7.36 (5H, m), 7.39-7.48 (7H, m). [0535]
Example 36(g) Synthesis of N-{1-(N-methylisobutylamide)-2-(S)-(3,4-
dichlorophenyl)-4-[spiro(benzo(c)thiophene-(2S)-oxido-
1(3H),4'-piperidin)-1'-yl]butan-2-yl}- N -methylbenzamide hydrochloride (Compound No. 32) [0536] [F124]
165) NO sJHCICICIO Si to Example 26(k), the title co nd obtained as white
powder (84 mg, 79.4%) b of -(N- methylisobutylamide)-2-( 4-d
[spiro(benzo(c)thiogpene (2S)-ox I;|),4'-piperidin)-|'- yllbusan-2-ylkN-
[0538] [a]D28=F 55( M il)—FNMR}(@ﬂ)OMHZ -d6)8 pan:
d, J = 15.5 Hz), 222-2.45[(2H, m), 2.52-2.66-(Hm)+2.65: 95 \(5H (ﬁh) 3.05-3.25 (2H m) 3.10 (3H s)
3.57 (3H, s)35 -3.75 m), 3.98-4.13 (2H, m), 4.40-4.50 (1H,
(11H, m), 7.74 (1H, s), cl

cl Cl

-1

[0448]

Similar to Example 26 (k), the title compound was
obtained as pale yellow powder (63 mg, 77.7%) by use of N-{1-
(2,2,2-trifluoro-N-methylacetamide)-2-(S)-(3,4-
dichlorophenyl)-4-[spiro (benzo(c)thiophene- (2S)-oxido-
1(3H),4"'-piperidin)-1'-yl]lbutan-2-yl}-N-methylbenzamide (77
mg) .

[0449]

[a]lp®®= + 9.2°(c 0.509, MeOH)

'H-NMR (400MHz, DMSO-d¢)d ppm : 2.07 (1H, d , J = 16 Hz),
2.18-2.35 (2H,m), 2.60-2.82 (3H, m), 2.94 (3H, s), 3.05 (3H,
s), 3.06-3.30 (4H, m), 3.60-3.78 (2H, m), 4.09 (1H, 4, J = 17
Hz), 4.18-4.28 (1H, m), 4.63 (1H, 4, J = 17 Hz), 4.70 (1H, d,
J=17 Hz), 7.31 (1H, 4, J = 7.0 Hz), 7.35-7.58 (9H, m), 7.64
(14, 4, J = 8.5 Hz), 7.79 (1H, s), 10.46 (1H, br).

[0450]

Referential Example 1

Synthesis of (methylphenylamino)-oxo-acetyl chloride

[0451]

[F102]
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10.96 (1H, br). [0539] Example 37(a) Synthesis of N1-{1-(N-methylisobutylamide)-2-(S)-(3,4-
dichlorophenyl)-4-[spiro(benzo(c)thiophene-(2S)-oxido-
1(3H),4'-piperidin)-1'-yl]butan-2-yl}-N1,N2-dimethyl-N2- phenyloxalamide [0540] [F125] 166 C 1N 11PO
O N--0 N (5J Cl sat. aq. NaHCO3 AcOEt CI 0541] N-{2-(5)-(3,4-Dichlorophenyl)-2-methylamino-4
[spiro(benzo(c)thiophene (2S)-oxido-1(3H),4'- piperidin) I'- yl]butyl}-N-methylisobutylamide (100 mg)
synthesized in Example 36(e) was dissolved in eth acejate (1 mL) . At room temperature, saturated
aqueous sodium bicarbonate (1 mL) and (met Ip nyI mino)-oxo-acetyl chloride (107 mg) synthesized
in Referential Exampté™l w eto ixtGte was stirred for 1 hour at the same
temperature. Th action mixtdrgewsas subj sted to p‘értltlonlng, extracted with ethyl acetate, washed
with saturated brine, and dried over sodium sulfate anhydrate. The solvent was concentrated under
reduced pressureaand the residue was purified through silica gel column chromatography (n-hexane :
ethyl acetate=1:1 ->
N-methylaniline (1.0 g) was dissolved in toluene (10

mL) . Under cooling with ice, oxalyl chloride (4.07 mL) was

added thereto, and the temperature of the mixture was lowered

to room temperature, followed by stirring for 1 hour. The

reaction mixture was concentrated under reduced pressure, to

thereby give the title compound (1.06 g, 86.8%) as a brown

0il. The compound was used without further purification.

[0453]

Referential Example 2

Synthesis of oxo-phenylamino-acetyl chloride

[0454]

[F103]

NH, (COCI)2 \'Hj\g
[:::]/ toluene [:::]/
[0455]

Similar to Referential Example 1, aniline hydrochloride
(3.0 g) was dissolved in benzen (10 mL), and oxalyl chloride
(10 mL) was added thereto under cooling with ice. The
temperature of the mixture was then returned to room
temperature, and the mixture was stirred overnight. The
reaction mixture was concentrated under reduced pressure, to
thereby give the title compound (3.26 g, 76.6%) as a brown

oil.
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ethyl acetate -> ethyl acetate : methanol=20:1), to thereby give the title compound (115 mg, 88.8%) as
white powder. [0542] MS (FAB) m/z 711 (M+H)*) 1H-NMR (400MHz, CDC13)S ppm : 1.09 (3H, d, J =
6.5 Hz), 1.10 (3H, d, J=6.5Hz), 1.45-1.52 (1H, m), 1.75-1.92 (2H, m), 2.02-2.48 (8H, m), 2.62-2.84 (5H,
m), 3.02 (3H, s), 3.33 (3H, s), 4.29 (1H, d, J =17 Hz), 4.05-4.26 (2H, m), 4.29 (1H, d, 167 J = 17 Hz),
6.30 (1H, br), 7.03 (1H, d, J = 2.0 Hz), 7.08 (1H, d, J = 8.5 Hz), 7.25-7.35 (6H, m), 7.44-7.50 (3H, m).
[0543] Example @¥¢la) Synthesis of N1-{1-(N-methylisobutylamide)-2-(S)-(3,4-
dichlorophenyl)-4-[spiro(benzo(c)thiophene-(2S)-oxido-
1(3H),4'-piperidiDEAATbutaA-25RE N2 dimethyl-N2- phenyloxalamide hydrochloride (Compound No.

33) [0544] [F1 HCI ~yII'N N™O .1 1sJ C1.0545] Similar to Example 26(k), the title compound was
cbtainod as whi SO (165 e BA 00y by AP S o o thd
methylisobutylamide)-2-(S)-(3,4-dichlorophenyl)-4-
[spiro(benzo(c)thiophene-(2S)-oxido-1(3H),4'-piperidin)-I'-
ylbutan-2-yl}-Ni1EN84imethyl-Nz-phenyloxalamide (115 mg). [0546] [a]o9= -42.0(c 0.437, MeOH)
1H-NMR (400MHz, QMSO-d6)6 ppm : 0.95:%,0046H, m), 2.01 (1H,

NH (COoCl), N\H)J\CI
[:::]/ toluene [:::]/ 0
[0458]

Similar to Referential Example 1, N-ethylaniline (1.0
g) was dissolved in toluene (10 mL), and oxalyl chloride (4.0
mL) was added thereto under cooling with ice. The
temperature of the mixture was then returned to room
temperature, and the mixture was stirred for 1 hour. The
reaction mixture was concentrated under reduced pressure, to
thereby give the title compound (2.05 g) as a brown oil. The
compound was used without further purification.
[0459]
Example 31 (a)
Synthesis of N'-{1-(3,3,3-trifluoro-N-methylpropanamido)-2-
(S)-(3,4-dichlorophenyl)-4-[3-0ox0-3,4-dihydro-2H-
spiro(isoquinoline—l,4’—piperidin)—1'—yl]butan—Z—yl}—Ni,N2—
dimethyl-N*-phenyloxalamide
[0460]

[F105]
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d, J =18.5 Hz), 2.22-2.36 (3H, m), 2.40-2.50 (2H, m), 2.60-2.90 (3H, m), 2.92-3.05 (2H, m), 3.09 (3H, s),
3.24 (3H, s), 3.30-3.50 (4H, m), 3.70-3.90 (1H, m), 4.09 (1H, d, J =17 168 Hz), 4.10-4.25 (1H, m), 4.69
(1H, d, J =17 Hz), 6.65 (1H, br), 7.30-7.47 (9H, m), 7.50-7.60 (3H, m), 10.79 (1H, br). [0547] Example
38(a) Synthesis of tert-butyl [1-(N-methyl-propionamide)-2-(S)-
(3,4-dichlorophenyl)(4-penten-2-yl)methylcarbamate [0548] [F127] N_Boc HNC', i Et3N, CH3CN O N Boc
i Cl Similar to Example 36(a), the title compound was obtained (1.12 g, 852%) by use of tert-butyl
[2-(S)-(3,4- dichlorophenyl)-l-methylmino(4-penten-2-yl)]methylcarba (1.49 g) synthesized in

417 L). [0550] MS (FAB) m/z 429/((M+H) -NMR (270MHz,

.19 (9H, brs), 2.35 (2H, q J =7.5z), 2.

Example 26(d) and propionyl chlori
CDC13)S ppm: 1.16 (3H,t,J=7.5F

13.5 Hz), 2.75 (3K, sP 2.67¢2.88 (1H)3,08 (3H 3.97- , M A8245. om), 5.72-5.93
(1H, m), 7.01 (&K 71/4 ~8M5H2)H7.26 (1@( €2 5 He), r(l’H @ 5'Hz).
o Et;N, CH;CN o
Cl Cl

[0461]

Similar to Example 26(j), the title compound was
obtained (105 mg, 82.2%) by use of N-{2-(S)-(3,4-
dichlorophenyl)-2-methylamino-4-[3-0ox0-3,4-dihydro-2H-
spiro(isoquinoline-1,4"'"-piperidin)-1"'-yl]lbutyl}-3,3,3-
trifluoro-N-methylpropanamide (100 mg) and
(methylphenylamino) -oxo-acetyl chloride (68 mg) synthesized
in Referential Example 1.

[0462]

MS (FAB) m/z 746 ((M+H)")

'H-NMR (400MHz, CDCls)d ppm : 1.64—1.74 (2H, m), 1.80-1.96
(2, m), 2.00-2.24 (5H, m), 2.35-2.47 (1H, m), 2.60-2.73 (2H,
m), 2.83 (3H, s), 3.03 (3H, s), 3.12-3.39 (5H, m), 3.61 (2H,
s), 4.09-4.20 (1H, m), 4.27-4.40 (1H, m), 6.18-6.32 (2H, m),
6.97-7.01 (1H, m), 7.07 (1H, 4, J = 8.5 Hz), 7.12-7.16 (1lH,
m), 7.22=7.34 (5H, m), 7.42-7.53 (3H, m).

[0463]

Example 31 (b)

Synthesis of N'-{1-(3,3,3-trifluoro-N-methylpropanamido)-2-
(S)-(3,4-dichlorophenyl)-4-[3-0ox0-3,4-dihydro-2H-

spiro(isoquinoline-1,4'-piperidin)-1'-yl]lbutan-2-yl}-N', N~
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[0551] 169 Example 38(b) Synthesis of tert-butyl {[2-(S)-(3,4-dichlorophenyl)-1-(N-
methyl-propionamide)-4,5-dihydroxy]pentan-2- yl}methylcarbamate [0552] [F128] 0 'N_Boc | F C1 Os04,
NMO acetone, t-BuOH H20 C1 OH 0553] Similar to Example 26(f), the title compound was obtained
(1.09 g, quant) by use of tert-butyl [1-(N-methyl- propionamide)-2-(S)-(3,4-dichlorophenyl)(4-penten-2-
yl)Jmethylcarbamate (1.0 g). [0554] MS (FAB) m/z 463 ((M+H)") 1H-NMR (270MHz, CDC13)S ppm :
0.93-1.45 (12Hdn)e 1h98-A500(7dh )32 80r3.80 (B 1);15.00-5128 (& bnpa)a b5 0+-5.75 (1H, m),
7.00-7.16 (1H, m), 7.20-7.32 (1H, m), 7.40 (1H, d, J = 8.5 Hz). [0555] Example 38(c) Synthesis of
tert-butyl {[2-(S)L€3 44dichlorophenyl)-1-(N- methyl-propionamide)-4-oxo]butan-2-yl}methylcarbamate

[F106]
_N_O /NIO
F O ~
0~ I NS0 o
>LV)L /,N ON H o) HCI F>LV)LN/A($ N H
F e — |
HCI
Cl Cl
Cl Cl
[0465]

Similar to Example 26 (k), the title compound was
obtained as pale yellow powder (81 mg, 73.4%) by use of N'-
{1-(3,3,3-trifluoro-N-methylpropanamido)-2-(S)-(3,4-
dichlorophenyl)-4-[3-0x0-3,4-dihydro-2H-spiro (isoquinoline-
1,4'-piperidin)-1'-yllbutan-2-y1l}-N*, N*~-dimethyl-N*-
phenyloxalamide (105 mg).

[0466]

[a]p*®= -55.4°(c 0.505, MeOH)

'H-NMR (400MHz, DMSO-d¢)d ppm : 1.84-1.97 (2H, m), 2.28-2.75
(5H, m), 2.82-2.96 (1H, m), 3.11 (3H, s), 3.15-3.48 (10H, m),
3.61 (2H, s), 3.65-3.77 (2H, m), 3.83-3.98 (1H, m), 4.12-4.25
(1, m), 6.65 (1H, s), 7.18-7.80 (11H, m), 8.35 (1H, s),
10.44 (1H, br).

[0467]

Example 32 (a)

Synthesis of tert-butyl {[1-(3,3,3-trifluoro-N-

methylpropanamido)-2-(S)-(3,4-dichlorophenyl) -4-
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[0556] [F129] 170 IOl N Boc Il | nu NalO44 CI THF, H20 O - N Boc /~~ (S) CHO CI [0557] Similar to
Example 26(g), the title compound was obtained (1.05 g, 99.0%) by use of tert-butyl {[2-(S)-(3,4-
dichlorophenyl)-1-(N-methyl-propionamide)-4,5- dihydroxy]pentan-2-yl}methylcarbamate (1.09 g) [0558]
MS (FAB) m/z 431 ((M+H)") 1H-NMR (270MHz, CDC13)S ppm : 1.15 (3H, t, J = 7.5 Hz), 1.24 (9H, s),
2.35(2H, q, J = 7.5 Hz), 2.69 (3H, s), 2.95 (1H, d, J =14.5 Hz), 3.09 (3H, s), 3.20 (1H, d, J = 14.5 Hz),
4.17 (1H, d, J 7 3Bi5 )b A4 (AH M, cbESE5 HZ); dikk (Hd-dd3/) 7 2:5p8 5z} i/h331(1H, d, J = 2.5
Hz), 7.42 (1H,d, J = 8.5 Hz), 9.71 (1H, t, J = 2.0 Hz). [0559] Example 38(d) Synthesis of tert-butyl
{[1-(N-methyl-pibpieHamiide)-2 X S)e @ 4 dierTersitiényl)-4-[Spiro(benzo(c)thiophene-(2S)-oxido-
1(3H),4'-piperidi[ryzlj6'é3ﬁl]butan-2-y|]methylcarbamate [0560]

[F107]

NaBH;CN
cl MeOH, AcOH c

[0469]

Similar to Example 26 (h), the title compound was
obtained (398 mg, 69.9%) by use of tert-butyl {[2-(S)-(3,4-
dichlorophenyl)-1-(3,3,3-trifluoro-N-methylpropanamido) -4-
oxolbutan-2-yl}methylcarbamate (390 mg) and
spiro (benzo(c)thiophene-2,2-dioxido-1(3H),4"'-piperidine) (242
mg) .

[0470]

MS (FAB) m/z 706 ((M+H)")

'H-NMR (400MHz, CDC13)8 ppm : 1.24 (9H, s), 1.93-2.38 (7H, m),
2.47-2.77 (5H, m), 2.92 (3H, s), 3.11 (3H, s), 3.18-3.40 (2H,
m), 3.90-4.17 (1H, m), 4.29 (2H, s), 4.40-4.66 (lH, m), 7.04
(14, dd, J = 2.0, 8.5 Hz), 7.21-7.43 (6H, m).

[0471]

Example 32 (b)

Synthesis of N-{1-(3,3,3-trifluoro-N-methylpropanamido)-2-
(S)-(3,4-dichlorophenyl)-4-[spiro (benzo(c)thiophene-2,2-
dioxido-1(3H),4"'-piperidin)-1"'-yl]butan-2-yl}-N-methyl-

phenylacetamide
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[F130] 171 L N1 N"~"Yc"1l _CHO Ci Ci OH H Ph'sCO,H NaBH3CN MeOH, AcOH Ci [0561] Similar to
Example 26(h), the title compound was obtained (504 mg, 68%) by use of tert-butyl {[2-(S)-(3,4-
dichlorophenyl)-1-(N-methyl-propionamide)-4-oxo]butan-2- yl}methylcarbamate (300 mg) and
spiro(benzo(c)thiophene-(2S)- oxido-1(3H),4'-piperidine)/(S)-(+)-mandelate (363 mg) [0562] MS (FAB)
m/z 636 ((M+H)") 1H-NMR (270MHz, CDC13)S ppm : 1.18 (3H, t, J = 7.5 Hz), 1.25 (9H, brs), 1.65-2.15
(6H, m), 2.20-3.251(18H, m), 3.15 (3H, s), 4.00-4.25 (1H, m), 4.35-4.52 (1H, m), 7.12 (1H, d, J = 8.5 Hz),
7.18-7.55 (6H, m) [0563] Example 38(e) Synthesis of N-{2-(S)-(3,4-dichlorophenyl)-2-methylamino-4-
[spiro(benzo(c)thidPene-(2S)-oxido-1(3H),4'-piperidin)-I- yl]butyl}-N-methyl-propionamide [0564] [F131]
O _Boc

[0473]

Similar to Example 26(i), N-{2-(S)-(3,4-
dichlorophenyl)-2-methylamino-4-[spiro (benzo(c)thiophene-2,2-
dioxido-1(3H),4"'-piperidin)-1"'-yl]}tbutyl}-3,3,3-trifluoro-N-
methylpropanamide was obtained (326 mg, 95.3%) by use of
tert-butyl {[1-(3,3,3-trifluoro-N-methylpropanamido)-2-(S) -
(3,4-dichlorophenyl)-4-[spiro(benzo (c)thiophene-2,2-dioxido-
1(3H),4"'-piperidin)-1'"-yl]lbutan-2-yl]lmethylcarbamate (398 mg).
Subsequently, similar to Example 26(j), the title compound
was obtained as white powder (546 mg, quant.) by use of N-{2-
(S)-(3,4-dichlorophenyl)-2-methylamino-4-

[spiro (benzo (c)thiophene-2,2-dioxido-1(3H),4"'-piperidin)-1"-
y1l]}tbutyl}-3,3,3-trifluoro-N-methylpropanamide (450 mg) and
phenylacetyl chloride (196 uL).

[0474]

MS (FAB) m/z 724 ((M+H)")

'H-NMR (400MHz, CDCls3)d ppm : 1.93-2.20 (4H, m), 2.26—2.40
(3H, m), 2.43-2.74 (5H, m), 2.76 (3H, s), 3.09 (3H, s),
3.11-3.28 (2H, m), 3.69 (2H, s), 4.22-4.34 (3H, m), 4.40 (1H,
d, J =14 Hz), 6.94-6.98 (1H, m), 7.17-7.39 (11H, m).

[0475]
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172 c.HCI EtO H CI CI [0565] Similar to Example 26(i), the title compound was obtained (418 mg, 98%)
by use of tert-butyl {[1-(N-methyl- propionamide)-2-(S)-(3,4-dichlorophenyl)-4-
[spiro(benzo(c)thiophene-(2S)-oxido-1(3H),4'-piperidin)-I'- yl]butan-2-yllmethylcarbamate (504 mg). [0566]
MS (FAB) m/z 536 ((M+H)") 1H-NMR (270MHz, CDC13)6 ppm : 0.78-0.93 (1H, m) , 1.12 (3H,t,J=7.5
Hz), 1.06-1.18 (1H, m), 1.58-1.92 (3H, m), 2.10-2.66 (8H, m), 2.21 (3H, s), 2.29 (2H, q, J = 7.5 HZz), 2.44
(3H, s), 3.96-4HAa(@H,amp24.30-4.50 (2H, m), 7.13-7.58 (7H, m). [0567] Example 38(f) Synthesis of
N-{1-(N-methyl-propionamide)-2-(S)-(3,4- dichlorophenyl)-4-[spiro(benzo(c)thiophene-(2S)-oxido-
1(3H),4'-piperidi¥)rEAambttar2-Y-N-niethyiberizamitiec 0568 T[F132] 1 73F3 BN IEH3CN CI Cl 0569]
oo Exampls 260), e, 45 sompounghyas CPIRed AR hiiefeNdeL (RAL MG, £2.3%) by use of
dioxido-1(3H),4"'-piperidin)-1'-yl]butan-2-yl}-N-methyl-

phenylacetamide hydrochloride (Compound No. 28)
[0476]

[F109]

Cl Cl

[0477]

Similar to Example 26 (k), the title compound was
obtained as white powder (476 mg, 84.6%) by use of N-{1-
(3,3,3-trifluoro-N-methylpropanamido)-2-(S)-(3, 4-
dichlorophenyl)-4-[spiro (benzo(c)thiophene-2,2-dioxido-
1(3H),4"'-piperidin)-1'"-yl]lbutan-2-yl}-N-methyl-
phenylacetamide (546 mg) .

[0478]

[a]lp*®= -30.4°(c 0.509, MeOH)

'H-NMR (400MHz, DMSO-dg)d ppm : 2.30-2.55 (4H, m), 2.60-2.78
(3H, m), 3.05-3.28 (6H, m), 3.34 (3H, s), 3.47-3.80 (6H, m),
3.83-3.98 (1H, m), 4.30-4.40 (1H, m), 4.75 (2H, s), 7.10-7.60
(12H, m), 10.95 (lH, br).

[0479]

Example 33 (a)

Synthesis of N'-{1-(2,2,2-trifluoro-N-methylacetamide)-2-(S) -
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(3,4-dichlorophenyl)-2-methylamino-4- [spiro(benzo(c)thiophene-(2S)-oxido-1(3H),4'-piperidin)-I'-
yl]butyl}-N-methyl-propionamide (550 mg). [0570] MS (FAB) m/z 640 ((M+H)") 1H-NMR (400MHz,
CDC13) 6 ppm: 1.15 (3H, t, J = 7.0 Hz), 1.50-1.60 (1H, m), 1.85-1.97 (1H, m), 2.12-2.58 (9H, m),
2.70-3.03 (6H, m), 3.13 (3H, s), 3.98 (1H, d, J =17 Hz), 4.31 (1H, d, J = 17 Hz), 4.33-4.54 (2H, m),
7.20-7.35 (5H, m), 7.39-7.48 (7H, m). [0571] Example 38(g) Synthesis of
N-{1-(N-methyl-pzopienantitde)-2(Sr(B14-dichioropbeny -4 [spid{benze(c)thiophene-(2S)-oxido-
1(3H),4'-piperidin)-1' yI]butan -2-yl}-N-methylbenzamide hydrochlorlde (Compound No. 34) [0572] [F133]
174 O HCI U ‘NS (18PRuiRo Il 05 730 ismilstn Example 2609 it fitld cBmpound was
obtained as white der (473 mg, 82. 4% by use of N-{1-(N-

methyl- proplonam%‘é\sl\i 2- (%ﬁ) 5 r&71?1(?orop%‘|en(§l/

[spiro(benzo(c)thiapligne-(2S)- OXIdO 1(3H),4'- plperldm)-l'- yl]butan-2-yl}-N-methylbenzamide (543 mg).
[0574] [a]D28= + 24.1(c 0.508, MeOH) 1H-NMR (400MHz, DMSO-d6)6 ppm : 1.02 (3H, t, J = 7.5 Hz),
2.04 (1H, d, J =[f5.5Hz), 2.23-2.40 (4H, m), 2.50-2.62 (1H,

HWR HN._O
cl

o ~ I
Q  “NH N0 E:I o F Nol J'NTVo
F})LN/" N~ H N""6) H
Fe 1 ® EtN, CHsCN T F |

cl Cl

Cl Cl

[0481]

Similar to Example 26(j), the title compound was
obtained (433 mg, 50.6%) by use of N-{2-(S)-(3,4-
dichlorophenyl)-2-methylamino-4-[3-ox0-3,4-dihydro-2H-
spiro(isoquinoline-1,4"'"-piperidin)-1'-yl]lbutyl}-2,2,2-
trifluoro-N-methylacetamide (680 mg) synthesized in Example
27 (e) and oxo-phenylamino-acetyl chloride (653 mg)
synthesized in Referential Example 2.

[0482]

MS (FAB) m/z 718 ((M+H)")

'H-NMR (400MHz, CDC1l3)d ppm : 1.67-1.78 (2H, m), 2.00-2.30
(6H, m), 2.34-2.46 (lH, m), 2.52-2.62 (lH, m), 2.73-2.87 (2H,
m), 3.01 (3H, s), 3.48 (3H, s), 3.61 (2H, s), 4.08-4.24 (lH,
m), 4.75 (1H, 4, J = 14 Hz), 6.36 (lH, br), 7.11-7.40 (SH, m),
7.45 (1H, 4, J = 8.5 Hz), 7.56 (2H, 4, J = 8.0 Hz), 8.84 (1lH,
br).

[0483]
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m), 2.71 (3H, s), 2.78-2.92 (1H, m), 3.03-3.25 (6H, m), 3.27-3.42 (1H, m), 3.60-3.70 (2H, m), 4.03-4.15
(2H, m), 4.38-4.47 (1H, m), 4.69 (1H, d, J =17 Hz), 7.27-7.65 (12H, m), 7.74 (1H, s), 10.67 (1H, br).
[0575] Example 39(a) Synthesis of N1-{1-(N-methyl-propionamide)-2-(S)-(3,4-
dichlorophenyl)-4-[spiro(benzo(c)thiophene-(2S)-oxido-
1(3H),4'-piperidin)-1'-yl]butan-2-yI}-N1,N2-dimethyl-N2- phenyloxalamide [0576] [F134] 175 CI Cl 0577]
Similar to ExamplaR6(j, the (title compound was obtained (490 mg, 68.2%) by use of N-{2-(S)-(3,4-
dichlorophenyl)-2-methylamino-4-[spiro(benzo(c)thiophene-

(2S)-oxido-1(3HVA HIBEHAINI- M bli/n RrhetmAT hidpieramidee5s50 MGRsthesizedinExample 38(e)

and (methylphenylaming)-oxo-acetyl chloride (407 mg) synthesized in.Referential Example 1. [0578]
MS (FAB) m/z 6%}/’/ nﬁ&ﬁﬁ)ﬁ?iﬁ? %l\ﬁéy(cﬁ oﬁi/lﬁ‘z, 86%%)%6 éﬁﬁ??;f?m H,t,J = 7.0 Hz), 1.45-1.53 (1H,

m), 1.78-1.95 (g m),(2 372 48(10H,-m) 4 2-6512:80 {4H) m)! 3,01 (BHa8), 8-33 (3W!-s), 3.98 (1H, d, J =
17 Hz), 4.10-4.20 (2H, m), 51.29 (1H, d, J =17 Hz), 6.33 (1H, br), 7.03 (1H,d, J=2.0Hz), 7.09 (1H, d, J =
8.5 Hz), 7_22_7r_r@5}(16(p.|’—m\)’W@@rwgyxgﬁérmﬁfo@'y@]rochloride (Compound No. 29)

[0484]

[F111]

[0485]

Similar to Example 26 (k), the title compound was
obtained as yellow powder (350 mg, 94.9%) by use of N'-{1-
(2,2,2-trifluoro-N-methylacetamide)-2-(S)-(3,4-
dichlorophenyl)-4-[3-0x0-3,4-dihydro-2H-spiro (isoquinoline-
1,4'-piperidin)-1'-yllbutan-2-yl}-N'-methyl- N°-
phenyloxalamide (350 mg) .

[0486]

[a]p™®= -32.9°(c 0.515, MeOH)

'H-NMR (400MHz, DMSO-d¢)d ppm : 1.93-2.06 (2H, m), 2.37-2.78
(9H, m), 3.16 (3H, s), 3.18-3.27 (1H, m), 3.46-3.72 (5H, m),
4.15 (1H, 4, J = 15 Hz), 4.58 (1H, d, J = 15 Hz), 7.10-7.55
(9, m), 7.68-7.71 (2, m), 7.77 (1H, s), 8.37 (1H, s), 10.35
(1, br), 10.86 (1H, s).

[0487]
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Example 39(b) Synthesis of N1-{1-(N-methyl-propionamide)-2-(S)-(3,4-
dichlorophenyl)-4-[spiro(benzo(c)thiophene-(2S)-oxido-
1(3H),4'-piperidin)-1'-yl]butan-2-yl}-N1,N2-dimethyl-N2- phenyloxalamide hydrochloride (Compound No.
35) 176 [0580] [F135] CI HCI CI 0581] Similar to Example 26(k), the title compound was obtained as
white powder (404 mg, 78.4%) by use of N1-{1-(N- methyl-propionamide)-2-(S)-(3,4-dichlorophenyl)-4-
[spiro(benzo(c)thieptare-§23 »pxido-1(3H),4'-piperidin)-I'-
yI]butan-Z-yI}-Nl,N2-dimethyI-Nz-phenonxaIamide (490 mg). [0582] [a]o8=-37.6(c 0.501, MeOH)
1H-NMR (400MHZ DRESO-d6)6 Bomh =69 43M [ X 2 PoHEF L 972 97 (1H, m), 2.18-2.45 (7H, m),

260285(2Hm 0-3.07 3,1 3,(4H, m), 3.72-3.88 (1H, m),
4.05-4.20 (2H, m% 4%?99(1?5) éamid%’ Hz)]‘%;%sﬁiﬁs él)&%' 2%'9 f‘(‘]‘{%H m), 10.42 (1H, br) [0583]
Example 40(a) Sypthesis of tert-butyl{diN=-methykacetamide)-23(8); B 4piperidin) -1
dichlorophenyl)(4-penten-2-yl)Jmethylcarbamate [0584] [F136] 177 1,Boc
yl]lbutan-2-yl]lmethylcarbamate
[0488]

[F112]

(s)
Q%o
F O ~,.Boc oH F O ~,. Boc g (s)
F N : S N ‘

N PN ez
- H Ph")“coH F N~

z
O

NaBH3CN
MeOH, AcOH Cl
Cl

Cl
Cl

[0489]

Similar to Example 26 (h), the title compound was
obtained (1.45 g, quant.) by use of tert-butyl {[2-(S)-(3,4-
dichlorophenyl)-1-(3,3,3-trifluoro-N-methylpropanamido)-4-
oxolbutan-2-yl}methylcarbamate (1.0 g) and
spiro (benzo (c) thiophene- (2S) -oxido-1(3H),4'-piperidine) / (S) -
(+) -mandelate (846 mg).

[0490]

MS (FAB) m/z 690 ((M+H)")

'H-NMR (270MHz, CDC1l3)8 ppm : 1.23 (9H, s), 1.51 (1H, d, J =
13 Hz), 1.82-2.08 (2H, m), 2.15-2.68 (7H, m), 2.72-3.05 (2H,
m), 2.89 (3H, s), 3.10 (3H, s), 3.20-3.42 (2H, m), 3.92-4.65
(24, m), 3.97 (1H, 4, J =17 Hz), 4.30 (1H, d, J = 17 Hz),

7.05 (1H, dd, J = 2.0, 8.5 Hz), 7.22-7.48 (6H, m).
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CH3000I Et3N, CH3CN CI Similar to Example 36(a), the title compound was obtained (936 mg) by use of
tert-butyl [2-(S)-(3,4- dichlorophenyl)-1-methylamino(4-penten-2-yl)imethylcarbamate (679 mg)
synthesized in Example 26(d) and acetyl chloride (500 L). [0586] MS (FAB) m/z 415 ((M+H)") 1H-NMR
(270MHz, CDC13)S ppm : 1.20 (9H, brs), 2.12 (3H, s), 2.50-2.90 (5H, m), 3.09 (3H, s), 3.96-4.32 (2H, m),
4.82-5.02 (2H, m), 5.65-5.88 (1H, m), 7.01 (1H, dd, J = 2.5, 8.5 Hz), 7.26 (1H, d, J = 2.5 Hz), 7.36 (1H,
d, J = 8.5 Hz). [0687] [Example 40(b) Synthesis of tert-butyl {[2-(S)-(3,4-dichlorophenyl)-1-(N-
methyl-acetamide)-4-oxo]butan-2-yl}methylcarbamate [0588] [F137] 0 Boc N I[0589] (1 CI 1) Os04,
NMO 2) Nal04FFRmEHO3 LIRS

Synthesis of N-{2-(S)-(3,4-dichlorophenyl)-2-methylamino-4-
[spiro (benzo (c)thiophene- (2S)-oxido-1(3H),4"'-piperidin)-1"-

yllbutyl}-3,3,3-trifluoro-N-methylpropanamido

[0492]

[F113]

E F O \N.BOC S (s) c.HCI F E O “NH S (s)
M ~, N O . FMN/,' N o

| EtOH
Cl Cl
cl cl
[0493]

Similar to Example 26 (i), the title compound was
obtained (1.02 g, 92.2%) by use of tert-butyl {[1-(3,3,3-
trifluoro-N-methylpropanamido)-2-(S)-(3,4-dichlorophenyl)-4-
[spiro (benzo (c)thiophene- (2S)-oxido-1(3H),4"'-piperidin)-1"-
yllbutan-2-yl]lmethylcarbamate (1.33 g).

[0494]

MS (FAB) m/z 590 ((M+H)")

'H-NMR (270MHz, CDC1l3)® ppm : 1.95-2.68 (10H, m), 2.26 (3H,
s), 2.54 (3H, s), 2.92-3.28 (4H, m), 3.42 (1H, d, J = 13 Hz),
3.93-4.12 (2H, m), 4.34 (1, 4, J = 17 Hz), 7.25-7.42 (5H, m),
7.44 (1H, 4, J = 8.5 Hz), 7.63 (1H, d, J = 2.0 Hz).

[0495]

Example 34 (c)

Synthesis of N-{1-(3,3,3-trifluoro-N-methylpropanamido)-2-

(S)-(3,4-dichlorophenyl)-4-[spiro (benzo(c)thiophene-(2S) -
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() C1 178 Similar to Example 26(f), tert-butyl {[2-(S)-(3,4-
dichlorophenyl)-1-(N-methyl-acetamide)-4,5-dihydroxy]pentan- 2-yl}methylcarbamate was obtained (995
mgq) by use of tert- butyl [1-(N-methyl-acetamide)-2-(S)-(3,4-dichlorophenyl)(4- penten-2-yl) ]
methylcarbamate (936 mg) . Subsequently, similar to Example 26(g), the title compound was obtained
(792 mq) by use of tert-butyl {[2-(S)-(3,4-dichlorophenyl)-1-(N-methyl-
acetamide)-4,5ghydroxypentan-yhmethylearnamate (895 mg)- {0590} MS (FABY m/z 417 (M+H)')
1H-NMR (400MHz, CDC13) 6 ppm : 1.26 (9H, s) , 2.11 (3H, s) 2.72 (3H, s), 2.96 (1H, d, J = 16 Hz), 3.09
(3H, s), 3.20 (LAY LPRetE A2}, 9 08-4.25 (1H, m), 4.45-4.50 (1H, m), 7.08-7.15 (1H, m), 7.25-7.47 (2H,
m), 9.68 (1H, br, 1] Example 40(c) Synthesis of tert-butyl {{1-(N-methyl-acetamide)-2-(S)-(3,4-
dichlorophenyl)-4-[3-0x0-3,4-dihydro-2H-spiro(isoquinoline-
1,4'-piperidin)-1-yllbutan-2-ylimethylcarbamate [0592] [F138] N" AV" CHO C1 NaBH3CN MeOH, AcOH

Ci1
cl F O ~
F o ~ O) [> F N0 s (s)
Eﬂ\/kN/”NH N o _______*,;i\/KN/u(S) § ©
rS EtsN, CHsCN !
cl cl

[0497]

Similar to Example 26(j), the title compound was
obtained (682 mg, quant.) by use of N-{2-(S)-(3,4-
dichlorophenyl)-2-methylamino-4-[spiro (benzo (c)thiophene-
(28) —oxido-1(3H),4"'-piperidin)-1"-yl]lbutyl}-3,3,3-trifluoro-
N-methylpropanamide (550 mg) and 2-fluorobenzoyl chloride
(278 pL) .

[0498]

MS (FAB) m/z 712 ((M+H)")

'H-NMR (400MHz, CDCls3)d ppm : 1.54-1.65 (1H, m), 2.02-2.16
(l1H, m), 2.23-2.68 (9H, m), 2.75-2.86 (1lH, m), 2.93 (3H, s),
3.05 (3H, s), 3.20-3.40 (2H, m), 4.01 (1H, 4, J = 17 Hz),
4.25-4.45 (2H, m), 4.63-4.73 (1H, m), 7.05-7.50 (11H, m).
[0499]

Example 34 (d)

Synthesis of N-{1-(3,3,3-trifluoro-N-methylpropanamido)-2-
(S)-(3,4-dichlorophenyl)-4-[spiro (benzo(c)thiophene-(2S) -
oxido-1(3H),4"'-piperidin)-1'-yl]lbutan-2-yl}-N-methyl-2-

fluorobenzamide hydrochloride (Compound No. 30)
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179 0593] Similar to Example 26(h), the title compound was obtained (519 mg, 46.2%, 4 steps) by use of
tert-butyl {[2- (5)-(3,4-dichlorophenyl)-1-(N-methyl-acetamide)-4-oxo]butan- 2-yl}methylcarbamate (792
mg). [0594] MS (FAB) m/z 617 ((M+H)") 1H-NMR (400MHz, CDC13) 6 ppm : 1.20 (9H, brs), 1.66-1.80
(2H, m), 1.90-2.35 (11H, m), 2.50-2.98 (5H, m), 3.13 (3H, s), 3.61 (2H, s), 4.07-4.20 (2H, m), 6.28 (1H,
br), 7.03-7.20 (2H, m), 7.23-7.48 (5H, m). [0595] Example 40(d) Synthesis of
N-{2-(S)-(3,4-dich®rophenyl)-2-methylamino-4- [3-0x0-3,4-dihydro-2H-spiro(isoquinoline-1,4'-piperidin)-1'-
yl]butyl}-N-methyl-acetamide [0596] [F139]10' _BocrnINNH "0lli (S) NJH c.HCI EtOH 0597] Similar
to Example 26(i)Fthe>title compound was obtained (397 mg, 91.3%) by use of tert-butyl {{1-(N-methyl 180

N

CI CI
Cl

cl
[0501]

Similar to Example 26 (k), the title compound was
obtained as white powder (594 mg, 85.2%) by use of N-{1-
(3,3,3-trifluoro-N-methylpropanamido) -2-(S) - (3, 4-
dichlorophenyl)-4-[spiro (benzo(c)thiophene- (2S)-oxido-
1(3H),4'-piperidin)-1'-yl]butan-2-yl}-N-methyl-2-
fluorobenzamide (682 mg) .

[0502]

'H-NMR (400MHz, DMSO-d¢)® ppm : 2.00 (1H, 4 , J = 15 Hz),
2.22-2.40 (2H, m), 2.52-2.95 (6H, m), 3.03-3.43 (8H, m),
3.54-3.64 (1H, m), 3.67-3.78 (2H, m), 4.03—-4.20 (2H, m),
4.44-4.56 (1H, m), 4.70 (1H, 4, J = 17 Hz), 7.28-7.54 (9H, m),
7.63 (l1H, 4, J = 8.5 Hz), 7.69 (lH, s), 10.85 (1H, br)
[0503]

Example 35 (a)

Synthesis of N-{1-(3,3,3-trifluoro-N-methylpropanamido)-2-
(S)-(3,4-dichlorophenyl)-4-[spiro(benzo (c)thiophene-(23) -
oxido-1(3H),4"'-piperidin)-1'-yl]lbutan-2-yl}-N-methyl-4-
trifluoromethylbenzamide

[0504]

[F116]
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acetamide)-2-(S)-(3,4-dichlorophenyl)-4-[3-0x0-3,4-dihydro-
2H-spiro(isoquinoline-1,4'-piperidin)-1'-yl]butan-2- yljmethylcarbamate (519 mg). [0598] MS (FAB) m/z
517 ((M+H)") 1H-NMR (400MHz, CDC13)6 ppm : 1.76-1.86 (2H, m) , 1.93-2.42 (13H, m), 2.46 (3H, s),
2.53-2.65 (1H, m), 2.92-3.02 (2H, m), 3.33 (1H, d, J = 14 Hz), 3.42-3.60 (1H, m), 3.64 (2H, s), 3.94 (1H,
d, J =14 Hz), 6.33 (1H, br), 7.14-7.19 (1H, m), 7.24-7.47 (5H m), 7.60-7.64 (1H, m). [0599] Example
40(e) Synthesis of N-{1-(N-methyl-acetamide)-2-(S)-(3,4- FF
dichlorophenyl)-4-[3-o0x0-3,4-dihydro-2H-spiro(isoquinoline- %%b
7194%

1,4'-piperidin)-1'-yl]butan-2-yl}- thylben a |de [0600] [ | 0601] Similar to Example 26(j),

the title compound was obtain S Whlte der (F190 g, e of N-{2-(S)-
(3,4-dichloroph&siy|}42-m! ihGod-[3:dx0-3, 4:dPcleb
spiro(isoquinoline-1,4'tpip&tidin)-I'-yl]butydiNeametinyl- acet (199 mg) [0602] MS (FAB) m/z 621
((M+H)") 1H-NMR (400 CDC13) 6 ppm : 1.92-2.22 (7 y 2.32-2.47 (3H, m), 2.50-2.60 (3H, m),

2.67-2.74 (1H, m), 2.80-2,88 (1H, m), 2.94 (3H. s), 3.13 (3Hus). 3.81 (2H, s), 4.36-4.50 (2H, m), 7.18
(1H, dd, J = 2.0, 8.5 Hz), 7.23-7.63 (12H, m)

Similar to Example 26(j), the title compound was
obtained (466 mg, 65.6%) by use of N-{2-(S)-(3,4-
dichlorophenyl) -2-methylamino-4-[spiro (benzo (c)thiophene-
(2S8) —oxido-1(3H),4"'-piperidin)-1"'-yl]lbutyl}-3,3,3-trifluoro-
N-methylpropanamide (550 mg) synthesized in Example 34 (b) and
4-trifluoromethylbenzoyl chloride (483 pL).

[0506]

MS (FAB) m/z 762 ((M+H)")

'H-NMR (400MHz, CDCl3)d ppm : 1.58-1.68 (1H, m), 2.08-2.21
(l1H, m), 2.33-2.73 (74, m), 2.80-3.10 (9H, m), 3.20-3.37 (2H,
m), 4.03 (1, 4, J =17 Hz), 4.20-4.47 (2H, m), 4.75 (1H, d,
J =14 Hz), 7.20-7.35 (bH, m), 7.42-7.54 (4H, m), 7.65-7.72
(2H, m) .

[0507]

Example 35 (b)

Synthesis of N-{1-(3,3,3-trifluoro-N-methylpropanamido)-2-
(S)-(3,4-dichlorophenyl)-4-[spiro(benzo (c)thiophene-(23) -
oxido-1(3H),4"'-piperidin)-1'-yl]lbutan-2-yl}-N-methyl-4-
trifluoromethylbenzamide hydrochloride (Compound No. 31)
[0508]

[F117]
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[0603] Example 40(f) Synthesis of N-{1-(N-methyl-acetamide)-2-(S)-(3,4-

dichlorophenyl)-4-[3-o0x0-3,4-dihydro-2H-spiro(isoquinoline-

1,4'-piperidin)-1'-yl]butan-2-yl}-N-methylbenzamide hydrochloride (Compound No. 36) [0604] [F141] CI

C1 0605] Similar to Example 26(k), the title compound was obtained as white powder (350 mg, 94.9%) by

use of N-{1-(N- methyl-acetamide)-2-(S)-(3,4-dichlorophenyl)-4-[3-0x0-3,4-

dihydro-2H-spiro(isoquinoIilgep-l,4'-piperidin)-l‘-yl]butan-Z- yl}-N-methytbenzamide (350 mg). 182 [0606]
H-NMR (400MHz, DMSO-d6)6 ppm : 1.96 (2H, d, J = 14.5 Hz), 2.07 (3H,
J

[a]p8= + 6.1(c 0.313, MeOH
S), 2.42-2.58 (1H, m), 2.65- (4
4.02-4.17 (1H, m), 4.42 (1

dd, J=2.0, 8.5 Hz), .63 (1H, d,I=88 Hz), 777 (1H,drJ ©2.04
Example 41(a) Synthésis ot teihutyl {[2-(S)-(3,4-dichlqrapheny=
methyl-trimethylacetamide)i®loxo]butan-2-yl}methylcarbamate ' [0
cl
Cl

[0509]

Similar to Example 26 (k), the title compound was
obtained as pale yellow powder (376 mg, 77.0%) by use of N-
{1-(3,3,3-trifluoro-N-methylpropanamido)-2-(S)-(3, 4~
dichlorophenyl)-4-[spiro (benzo(c)thiophene- (2S)-oxido-
1(3H),4'-piperidin)-1'-yl]butan-2-yl}-N-methyl-4-
trifluoromethylbenzamide (466 mg) .

[0510]

[a]lp®®= + 6.1°(c 0.502, MeOH)

'H-NMR (400MHz, DMSO-dg)d ppm : 2.01 (1H, 4 , J = 14.5 Hz),
2.20-2.40 (2H, m), 2.54-2.90 (5H, m), 3.00-3.20 (2H, m), 3.07
(3H, s), 3.23-3.42 (2H, m), 3.57-3.75 (5H, m), 4.03-4.13 (2H,
m), 4.57 (1H, d, J = 13 Hz), 4.70 (1H, d, J = 17 Hz),
7.27-7.47 (3H, m), 7.55 (1H, 4, J = 8.5 Hz), 7.61 (1H, d, J =
8.5 Hz), 7.70 (2H, 4, J = 8.0 Hz), 7.77 (lH, s), 7.84-7.90
(2, m), 8.14 (1H, d, J = 8.0 Hz), 10.82 (1lH, br).

[0511]

Example 36 (a)

Synthesis of tert-butyl [1-(N-methylisobutylamide)-2-(S)-
(3,4-dichlorophenyl) (4-penten-2-yl) Jmethylcarbamate

[0512]
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,Boc 0 2) OS04, NMO 3) NalO4 0 ci Similar to Example 36(a), tert-butyl [1-(N-methyl-
trimethylacetamide)-2-(S)-(3,4-dichlorophenyl)(4-penten-2- yl)methylcarbamate was obtained (1.60 g) by
use of tert- butyl [2-(S)-(3,4-dichlorophenyl)-1-methylamino(4-penten-2- yl)]methylcarbamate (1.23 g)
synthesized in Example 26(d) and pivaloyl chloride (0.49 mL) . Subsequently, similar to Example 26(f),
tert-butyl {[2-(S)-(3,4-dichlorophenyl)-1-(N 183 methyl-trimethylacetamide)-4,5-dihydroxy]pentan-2-
yl}methylcarbamatel €1.62 g) was obtained by use of tert-butyl

[1-(N-methyl- trlmethylagggamlde) -2-(S)-(3,4- dlchlorophenyl)(4 penten-2-yl)]methylcarbamate (1.60 g).
Thereafter, S|m|Iar/tp ample 26(qg), tertiputyl {[1-(5)- ~,,-Boc

(3,4- dlchlorophé—i‘HyI)-' «{N-methyl-trimet yaﬁfetamldehy,,&glhy

obtained by use of butyl {[2-(S)=(3;4=dichtorophenyl)-1{(N-
5-dihydroxy]pentan methylcarbafate-H#£60 g) Thereaft ilar to Example 26(g), the title

compound was obtaified .40 g, 92.6%, 3 steps) by use of t |
{[1-(S)-(3,4-dichloropfenyl)-1-(N-methyl- trimethylacetamide)-3 A d|hydroxy]butyl}methylcarbamate (1.60
g). [0610] MS 3386@ /z 459 ((M+H)") 1H-NMR (400MHz, CDC13)S ppm : 1.23 (9H, brs), 1.28 (9H, s),
2.82 (3H, s), 2. (1H, m), 3.07-3.18 (4H, m), 4.15-4.28

tert-Butyl [2-(S)-(3,4-dichlorophenyl)-1-methylamino (4-

tyl}methylcarbamate (1.62 g) was
[&thyl- trimethylacetamide)-4,

penten-2-yl) Jmethylcarbamate (2.0 g) synthesized in Example
26 (d) was dissolved in acetonitrile (40 mL). Under cooling
with ice, triethylamine (1.49 mL) and isobutyryl chloride
(1.12 mL) were added thereto. Under cooling with ice, the
mixture was stirred for 1 hour. The reaction mixture was
concentrated under reduced pressure, and water was added to
the residue, followed by extraction with ethyl acetate. The
organic layer was washed with saturated brine, dried over
sodium sulfate anhydrate, and concentrated under reduced
pressure. The residue was purified through silica gel column
chromatography (n-hexane : ethyl acetate=3:1), to thereby
give the title compound (1.53 g, 64.0%).

[0514]

MS (FAB) m/z 443 ((M+H)")

'H-NMR (270MHz, CDC1l3)8 ppm : 1.14 (6H, d, J = 7.0 Hz), 1.23
(9H, s), 2.55 (1H, dd, J = 7.0, 13.5 Hz), 2.78 (3H, s),
2.78-2.85 (2H, m), 3.09 (3H, s), 4.08-4.16 (2H, m), 4.86-4.99
(2, m), 5.85-5.87 (1H, m), 7.02 (1H, dd, J = 2.5, 8.5 Hz),
7.25 (1H, 4, J = 2.5 Hz), 7.36 (1H, d, J = 8.5 Hz).

[0515]
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(1H, m), 4.36-4.48 (1H, m), 7.10 (1H, dd, J = 2.5, 8.5 Hz), 7.33 (1H,d, J=2.5Hz), 7.41 (1H,d,J =8.5
Hz), 9.69 (1H, t, J =2.0 Hz). [0611] Example 41(b) Synthesis of tert-butyl
{[1-(N-methyl-trimethylacetamide)-2- (5)-(3,4-dichlorophenyl)-4-[spiro(benzo(c)thiophene-(2S)-
oxido-1(3H),4'-piperidin)-1'-yl]butan-2-yljmethylcarbamate [0612] 184 [F143] 11 N™ (s) CHO >r--NO'"
_Bocr't-s' (S) NaBH3CN McOH,AcOH CI CI CI [0613] Similar to Example 26(h), the title compound was
obtained (748 mgkby usexdf tert-butyl {[2-(S)-(3,4-
dichlorophenyl)-1-(N-methyl-trimethylacetamide)-4-oxo]butan- 2-yl}methylcarbamate (500 mg) and
spiro(benzo(c)tRivphenel $2S¥-okitio-13H) 4 - giperidine) (D) AF)-Frandélard e448 md)- [9614] MS (FAB)
m/z 664 (M+H)' -NMR (400MHz C13)S ppm - 1.20 (9H, brs), 1.30 (9H, s), 1.45-1.55 (1H, m),
1.80-1.98 (2H, %?ﬁgﬁ l-iszkgsu%é%r“ﬁ ,%[.?32%’2}?4 %ﬁfi?ncﬁf{ﬁ%@%i? 1}H, m), 2.68-2.78 (1H, m), 2.82-3.00
(4H, m), 3.13 (3H,)$)e 8:97 Ebhpdnd 17 Hz), 3.90-4.20 (1H, m), 4.29 (1H, d, J = 17 Hz), 4.47-4.70 (1H,
m),

[0516]
[F119]
0 \\N/BOC i \\N/Boc
A,
NN 0s0,, NMO %T () OH
| (S) OH
acetone, t-BuOH
o Hzo Cl
cl
Cl

[0517]

Similar to Example 26 (f), the title compound was
obtained (1.13 g, 94%) by use of tert-butyl [1-(N-
methylisobutylamide) -2-(S)-(3,4-dichlorophenyl) (4-penten-2-
yl) lmethylcarbamate (1.12 qg).

[0518]

MS (FAB) m/z 477 ((M+H)")

'H-NMR (270MHz, CDCl3)8 ppm : 1.04-1.20 (15H, m), 1.90-2.23
(2H, m), 2.41 (1H, t, J = 4.5 Hz), 2.65-3.65 (8H, m), 3.72
(2H, t, J = 5.0 Hz), 5.02-5.28 (1H, m), 5.52-5.78 (1H, m),
7.00-7.15 (14, m), 7.18-7.35 (1H, m), 7.40 (1H, d, J = 8.5
Hz) .

[0519]

Example 36 (c)

Synthesis of tert-butyl {[2-(S)-(3,4-dichlorophenyl)-1-(N-
methylisobutylamide)-4-oxolbutan-2-yl}lmethylcarbamate

[0520]
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7.05-7.09 (1H, m), 7.25-7.33 (5H, m), 7.38 (1H, d, J = 8.5 Hz). [0615] Example 41(c) Synthesis of
N-{2-(S)-(3,4-dichlorophenyl)-2-methylamino-4- [spiro(benzo(c)thiophene-(2S)-oxido-1(3H),4'-piperidin)-I'-
yl]butyl}-N-methyl-trimethylacetamide O Boc 185 [0616] [F144] CI [0617] CI Similar to Example 26(i), the
title compound was obtained (532 mg, 86.4%, 2 steps) by use of tert-butyl {[1-
(N-methyl-trimethylacetamide)-2-(S)-(3,4-dichlorophenyl)-4-
[spiro(benzo(c)thiapligne-(2S)-oxido-1(3H),4'-piperidin)-I'- yl]butan-2-yllmethylcarbamate (730 mg). [0618]
MS (FAB) m/z 564 ((M+H)") 1H NMR (400MHz, CDC13) 6 ppm : 1.20 (9H, s), 1.52-1.75 (2H, m),
1.95-2.20 (3H m), 4.23 (3H s) 2.32-2.58 (6H m) 2.61 (ﬁH $)n2990-3.15 (2H m) 3.23-3.33 (1H m)

[0521]

Similar to Example 26(g), the title compound was
obtained (4.17 g, 99.0%) by use of tert-butyl {[2-(S)-(3,4-
dichlorophenyl)-1- (N-methylisobutylamide) -4, 5-
dihydroxy]pentan-2-yl}methylcarbamate (4.5 g).

[0522]

MS (FAB) m/z 445 ((M+H)")

'H-NMR (270MHz, CDCl3)® ppm : 1.13 (6H, dd, J = 3.0, 7.0 Hz),
1.23-1.29 (94, m), 2.73 (3H, s), 2.76-2.84 (lH, m), 2.90 (1lH,
d, J =16 Hz), 3.11 (3H, s), 3.16 (l1H, 4, J = 16 Hz),
4.10-4.18 (1H, m), 4.45 (1H, 4, J = 13 Hz), 7.10 (1H, dd, J =
2.5, 8.5 Hz), 7.33 (1H, d, J = 2.5 Hz), 7.41 (1H, dd, J = 2.5,
8.5 Hz), 9.71 (1H, t, J = 2.0 Hz).

[0523]

Example 36 (d)

Synthesis of tert-butyl {[l-(N-methylisobutylamide)-2-(S)-
(3,4-dichlorophenyl)-4-[spiro(benzo (c)thiophene- (2S)-oxido-
1(3H),4"'-piperidin)-1'-yl]lbutan-2-yl]methylcarbamate

[0524]

[F121]
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186 [0620] [F145] Et3N, CH3CN CI 0 Cl 0621] Similar to Example 26(j), the title compound was obtained
(111 mg, 82.4%) by use of N-{2-(S)-(3,4- dichlorophenyl)-2-methylamino-4-[spiro(benzo(c)thiophene-
(2S)-oxido-1(3H),4'-piperidin)-I'-yl]butyl}-N-methyl- trimethylacetamide (60 mg). [0622] MS (FAB) m/z 739
(M+H)") 1H-NMR (400MHz, CDC13)S ppm : 1.25 (9H, s), 1.25 (3H, t, J = 7.0 Hz), 1.44-1.52 (1H, m),
1.78-1.92 (2H, m), 1.98-2.10 (1H, m), 2.13-2.27 (2H, m), 2.30-2.43 (4H, m), 2.64-2.78 (2H, m), 2.86 (3H,
s), 3.05 (3H, s), 3.72-3.88 (2H, m), 3.97 (1H, d, J =17 Hz), 4.05-4.35 (3H, m), 6.251H, br), 7.02-7.07
(2H, m), 7.25-7.35 (6H, m), 7.45-7.52 (34, m), [0623] Example 41(e) Synthesis
N1-{1-(N-methyl-trimethylacetamide)-2- dlchlorophenyl) -4-[spiro(benzo(c)thiopkiene-(23)-oxido

187 1(3H),4'-piperidin) -t:yllbutan-2-yl}-N1¢ m thyI N2- -ethyl -N2- Bhenylgx&tamide réshloride
(Compound Noﬁ}ﬂ{%ﬁ 46] CIN, NON Ph G coH w/ﬁ\ = o
| (S) | (S)
NaBH;CN
- MeOH, AcOH cl
Cl Cl

[0525]

Similar to Example 26 (h), the title compound was
obtained (1.85 g, 95%) by use of tert-butyl {[2-(S)-(3,4-
dichlorophenyl)-1- (N-methylisobutylamide)-4-oxo]butan-2-
yllmethylcarbamate (1.33 g) and spiro (benzo(c)thiophene- (2S) -
oxido-1(3H) ,4'-piperidine) / (S)-(+) -mandelate (1.45 g).

[0526]

MS (FAB) m/z 650 ((M+H)")

'H-NMR (270MHz, CDCl3)® ppm : 1.16 (6H, dd, J = 4.0, 6.5 Hz),
1.20-1.29 (94, m), 1.50 (1H, 4, J = 15 Hz), 1.79-2.01 (2H, m),
2.17-2.52 (74, m), 2.58-2.79 (2H, m), 2.82-2.87 (5H, m), 3.13
(3, s), 3.97 (1H, d, J =17 Hz), 4.07-4.19 (1H, m), 4.29 (1H,
d, J =17 Hz), 7.06 (l1H, dd, J = 2.0, 8.5 Hz), 7.19-7.33 (5H,
m), 7.39 (1H, 4, J = 8.5 Hz).

[0527]

Example 36 (e)

Synthesis of N-{2-(S)-(3,4-dichlorophenyl)-2-methylamino-4-
[spiro (benzo (c)thiophene- (2S)-oxido-1(3H),4'-piperidin)-1"'-
yllbutyl}-N-methylisobutylamide

[0528]

[F122]
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C1 0625] Similar to Example 26(k), the title compound was obtained as white powder (88 mg, 75.6%) by
use of N1-{1-(N- methyl-trimethylacetamide)-2-(S)-(3,4-dichlorophenyl)-4-
[spiro(benzo(c)thiophene-(2S)-oxido-1(3H),4'-piperidin)-I'-
yl]butan-2-yl}-N1-methyl-N2-ethyl-Nz-phenyloxalamide (111 mg) [0626] [a]Jo8= -38.4(c 0.513, MeOH)
1H-NMR (400MHz, DMSO-d6)6 ppm : 1.05 (3H, t, J = 7.0 Hz), 1.16 (9H, s), 1.98-2.57 (6H, m), 2.73-2.87
(2H, m), 2.92-3.18 (5H, m), 3.25-3.62 (6H, m), 3.68-3.78 (2H, m), 4.10 (1H, d, J =17 HZ), 4.15-4.32 (1H,
m), 4.70 (1H, d, J =17 Hz), 7.22-7.60 (12H, m), 10.47 (1H, br). [0627] Example 42(&) Synthesis of

tert-butyl {[1-(N-methyl-trimethylacetaffiige)-2 188 (5)-(3,4-dichlorophenyl)-4-[3-0x0-3 ydro-2H-
Spiro(isoquinoline-L4'-piperigin) ylime hé{llcarbam e[ 28]\[&:].47] O -, NBoes) ~~'. s CHO
CI Cl NaBHSCI\HMJé\(')\II;L,A . ]‘&lmlla.u.o_thxa.mplﬂ%( ,t,atfe Mrdwas
I EtOH
cl

[0529]

Similar to Example 26 (i), the title compound was
obtained (1.35 g, 86%) by use of tert-butyl {[1-(N-
methylisobutylamide)-2-(S)-(3,4-dichlorophenyl)-4-

[spiro (benzo (c)thiophene- (2S)-oxido-1(3H),4"'-piperidin)-1"-
yllbutan-2-yl]lmethylcarbamate (1.85 g).

[0530]

MS (FAB) m/z 550 ((M+H)")

'H-NMR (270MHz, CDC1l3)8 ppm : 1.02 (3H, d, J = 6.5 Hz), 1.09
(34, 4, § = 7.0 Hz), 1.57-1.66 (4H, m), 2.05-2.17 (2H, m),
2.25 (3H, s), 2.31-2.45 (4H, m), 2.53 (3H, s), 2.64-2.79 (2H,
m), 2.97-3.09 (2, m), 3.34-3.39 (1H, m), 3.83—-4.00 (1H, m),
4.02 (1H, 4, J =17 Hz), 4.35 (1H, d, J = 17 Hz), 7.25-7.40
(5H, m), 7.43 (1H, 4, J = 8.5 Hz), 7.58-7.65 (1H, m).

[0531]

Example 36 (f)

Synthesis of N-{1-(N-methylisobutylamide)-2-(S)-(3,4-
dichlorophenyl)-4-[spiro (benzo(c)thiophene- (2S)-oxido-
1(3H),4"'-piperidin)-1'"-yl]lbutan-2-yl}-N-methylbenzamide
[0532]

[F123]
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obtained (723 mq) by use of tert-butyl {[1-(S)-(3,4- dichlorophenyl)-1-(N-methyl-trimethylacetamide)-3-
oxo]propylimethylcarbamate (500 mg) synthesized in Example 41 (a) . [0630] MS (FAB) m/z 659
((M+H)") 1H-NMR (400MHz, CDC13)S ppm : 1.18 (9H, brs), 1.30 (9H, s), 1.63-1.77 (2H, m), 1.82-1.93
(1H, m), 2.02-2.30 (6H, m), 2.50-2.62 (1H, m), 2.68-2.78 (1H, m), 2.80-3.02 (4H, m), 3.14 (3H, s), 3.62
(2H, s), 3.85-4.12 (1H, m), 4.30-4.68 (1H, m), 6.31 (1H, br), 7.06 (1H, dd, J = 2.0, 8.5 Hz), 7.12-7.15 (1H,
m), 7.22-7.36 (4H, m), 7.39 (1H, d, J = 8.5 Hz). [0631] Example 42(b) Synthesis of
N-{2-(S)-(3,4-dichlorophenyl)-2-met mino-4 189

[3-0x0-3,4-dihydro-2H- splro(lsoqum recl,4'-piperidin 1 '- yl]butyl}-N-methyl-tyimeth .'
[F148] c.HCI EtO HLCI [0633] CI Similar_t ;Exam 26(1), the title cofpoun
89.0%, 2 steps).by lise of Ert-buty! {4 (T@J -methyl-trimethylgceta R-AS)k(3:4-dish rophenyl) -4-
[3-0x0-3,4-dihydr -2I—|\'sp| Isoquinoline-1,4'- pl%el’ldlﬂ) 1'- yllbutant2-yljmet y]carbamate (700 mg).
[0634] MS (FAB) m/z 5 +H)")

Cl
cl Cl

etamide [0632]

[0533]

Similar to Example 26(j), the title compound was
obtained as white powder (100 mg, 83.9%) by use of N-{2-(S)-
(3,4-dichlorophenyl)-2-methylamino-4-

[spiro (benzo (c)thiophene- (2S)-oxido-1(3H),4"'-piperidin)-1"-
yllbutyl}-N-methylisobutylamide (100 mg) .

[0534]

MS (FAB) m/z 654 ((M+H)")

'H-NMR (400MHz, CDCl3)d ppm : 1.10-1.17 (6H, m), 1.49-1.60
(l1H, m), 1.82-1.93 (1H, m), 2.08-2.53 (8H, m), 2.68-2.90 (3H,
m), 2.96 (3H, s), 3.15 (3H, s), 3.98 (1H, d, J = 17 Hz), 4.31
(14, 4, J =17 Hz), 4.38-4.53 (2H, m), 7.21-7.36 (5H, m),
7.39-7.48 (7H, m).

[0535]

Example 36 (9)

Synthesis of N-{1-(N-methylisobutylamide)-2-(S)-(3,4-
dichlorophenyl)-4-[spiro (benzo(c)thiophene- (2S)-oxido-
1(3H),4"'-piperidin)-1'"-yl]lbutan-2-yl}-N-methylbenzamide
hydrochloride (Compound No. 32)

[0536]

[F124]
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1H-NMR (400MHz, CDC13)6 ppm : 1.20 (9H, s) , 1.60-1.88 (3H, m) 1.95-2.58 (11 H, m), 2.61 (3H, s),
2.90-3.04 (2H, m), 3.32 (1H, d, J = 14 Hz), 3.64 (2H, s), 3.93 (1H, d, J = 14 Hz), 6.42 (1H, br), 7.16 (1H,
d,J=7.0Hz), 7.24-7.45 (5H, m), 7.62 (1H, s). [0635] Example 42(c) Synthesis of
N1-{1-(N-methyl-trimethylacetamide)-2-(S)-(3,4-
dichlorophenyl)-4-[3-0x0-3,4-dihydro-2H-spiro(isoquinoline-

1,4'-piperidin)-1'-yl]but -yl} -methyl -N2-ethyl-N2 1 n alamide [0636] [F149] Et3N, CH3CN
CI Cl1 0637] Similar to Exam Q) the title compound d (114 mg, 85.2%) by use of
N-{2-(S)-(3,4- w\goNro ] “Ralthylagaino-4- [3 0

Spiro(isoquinoline-1{4' Tberldln)l yl]bu’fyI}7N=meth - |m etaﬁnde and

cetyl chloride (53 mg) synthes in R&Erentlal Example 3. [0638] MS (FAB)

(ethylphenylamino)-ox
m/z 734 (M+H)') 1H-NMR{400MHz, CDC13) 6 ppm : 1.16(8H, t, J = 7.0 Hz), 1.26 (9H, s), 1.60-1.73

(2H, m), 1.77-1.89 (1H, m), 1.95-2.23 (6H, m), 2.32-2.45 f1LH, m), 2.62-2.74 (2H, m), 2.83 (3H, s), 3.07
(3H, ), 3.62 (2H98$73.70-3.89 (2H, m), 4.05-4.29 (2H, m), 6.17-6.35 (2H, m), 7.00-7.07 (2H, m),

7.11-7.16 (1H, m), 7. %unl%o 1g4 br@kamp 7 %7 QJRH mghg 4% Zl 5 %';lnpg] nd was

obtained as white powder (84 mg, 79.4%) by use of N-{1-(N-
methylisobutylamide)-2-(S)-(3,4-dichlorophenyl)-4-

[spiro (benzo (c)thiophene- (2S)-oxido-1(3H),4'-piperidin)-1"'-
yllbutan-2-yl}-N-methylbenzamide (100 mg) .

[0538]

[a]p’®= -4.2°(c 0.511, MeOH)

'H-NMR (400MHz, DMSO-d¢)® ppm : 1.00-1.04 (6H, m), 2.03 (1H,
d, J = 15.5 Hz), 2.22-2.45 (2H, m), 2.52-2.60 (1H, m),
2.65-2.95 (5H, m), 3.05-3.25 (2H, m), 3.10 (3H, s), 3.57 (3H,
s), 3.57-3.75 (2H, m), 3.98-4.13 (2H, m), 4.40-4.50 (1H, m),
4.70 (1H, 4, J = 17 Hz), 7.28-7.65 (11H, m), 7.74 (1H, s),
10.96 (1H, br).

[0539]

Example 37 (a)

Synthesis of N'-{1- (N-methylisobutylamide)-2-(S)-(3,4-
dichlorophenyl)-4-[spiro (benzo(c)thiophene- (2S)-oxido-
1(3H),4'-piperidin)-1'-yl]butan-2-y1l}-N', N°~dimethyl-N°-
phenyloxalamide

[0540]

[F125]
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[0639] Example 42(d) Synthesis of N1-{1-(N-methyl-trimethylacetamide)-2-(S)-(3,4 191
dichlorophenyl)-4-[3-0x0-3,4-dihydro-2H-spiro(isoquinoline- 1,4'-piper
idin)-1'-yl]butan-2-yl}-N1-methyl-N2-ethyl-N2- phenyloxalamide hydrochloride (Compound No. 38) [0640]
[F150] HCI CI CI 0641] Similar to Example 26(k), the title compound was obtained as white powder (75
mg, 62.7%) by use of N1-{1-(N- methyl-trimethylacetamide)-2-(S)-(3,4-dichlorophenyl)-4-[3-
0x0-3,4-dihydro-2H-spiro(isoquinoline-1,4'-piperidin)-I'-
yl]butan-2-yl}-N1-methyl-N2-ethyl-Nz-phenyloxalamide mgq)
1H-NMR (400MHz, DMSO-d6jeppm : 1.05 ¢3H, t, J = 7,005»), 15
(8H, m), 3.10 (3H,05)~3,16-3753-§

H, 0)y"360-3.78 @H b 42214
(11H, m), 8.37 (3H58%; A0-5842HO br) 20643] Ex‘aﬁiplé ntiesis of
m )

642] [a]o8= -64.9(c 0.505, MeOH)
(9H, s), 190200(2H m) 2.18-2.90

N1-{1-(N-methyli obu ide)-2- (S)sé&énkgaﬂlchlorop yI)-4-[spiro(benzo(c)thiophene-(2S)-oxido-
1(3H),4'-piperidin) -1'- an-2-yl}-N1-fétfyl-N2-ethyl sN2-phenyloxalamide

cl Cl
[0541]

N-{2-(S)-(3,4-Dichlorophenyl)-2-methylamino-4-
[spiro (benzo (c)thiophene- (2S)-oxido-1(3H),4"'-piperidin)-1"'-
yl]lbutyl}-N-methylisobutylamide (100 mg) synthesized in
Example 36(e) was dissolved in ethyl acetate (1 mL). At room
temperature, saturated aqueous sodium bicarbonate (1 mL) and
(methylphenylamino)-oxo-acetyl chloride (107 mg) synthesized
in Referential Example 1 were added thereto, and the mixture
was stirred for 1 hour at the same temperature. The reaction
mixture was subjected to partitioning, extracted with ethyl
acetate, washed with saturated brine, and dried over sodium
sulfate anhydrate. The solvent was concentrated under
reduced pressure, and the residue was purified through silica
gel column chromatography (n-hexane : ethyl acetate=1:1 —
ethyl acetate — ethyl acetate : methanol=20:1), to thereby
give the title compound (115 mg, 88.8%) as white powder.
[0542]
MS (FAB) m/z 711 ((M+H)")
'H-NMR (400MHz, CDCl3)d ppm : 1.09 (3H, d, J = 6.5 Hz), 1.10
(3, 4, J = 6.5 Hz), 1.45-1.52 (1H, m), 1.75-1.92 (2H, m),
2.02-2.48 (8H, m), 2.62-2.84 (5H, m), 3.02 (3H, s), 3.33 (3H,

s), 4.29 (14, 4, J =17 Hz), 4.05-4.26 (2H, m), 4.29 (1H, d,
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[0644] [F151] Et3N, CH3CN CI CI 0645] Similar to Example 26(j), the title compound was obtained (92
mg, 69.6%) by use of N-{2-(S)-(3,4- dichlorophenyl)-2-methylamino-4-[spiro(benzo(c)thiophene-
(2S)-oxido-1(3H),4'-piperidin)-I'-yl]butyl}-N- methylisobutylamide (100 mg) synthesized in Example 36(e)
and (ethylphenylamino)-oxo-acetyl chloride (77 mg) synthesized in Referential Example 3. [0646] MS
(FAB) m/z 725 ((M+H)) 1H-NMR (400MHz, CDC13)6 ppm : 1.09 (3H, d, J = 6.5 Hz), 1.11 (3H, d, J = 6.5
Hz), 1.17 (3H, tgJ= 7.0 Hz),,1.4430.521(dH,bm), 17.7662.92 2H dm) 120022 A 1)H, m),02.18:2.23 (2H, m),
2.28-2.45 (4H, m), 2.63-2.86 (6H, m), 3.05 (3H, s), 3.70-3.90 (2H, m), 3.97 (1H, d, J =17 Hz), 4.03-4.33
(2H, m), 4.29 (1H, P93 d8 3= #2)Hz)! 6225 (LH2bA°F:0107:08 (211, ) >¥.262%7:357)(6H, m), 7.43-7.54 (3H,
m). [0647] Exa %4 (b) Synthesis of N1-{1-(N-methylisobutylamide)-2-(S)-(3,4-
dichlorophenyl)-4-[spiro(benzo(c)thiophene-(2S)-oxido-
1(3H),4'-piperidiyakipylbutaniz-yl}-N1-methyl-N2-ethyl-N2- phenyloxalamide hydrochloride (Compound
No. 39) [0648] [F152] CI

Synthesis of N'-{1- (N-methylisobutylamide)-2-(S)-(3,4-
dichlorophenyl)-4-[spiro (benzo(c)thiophene- (2S)-oxido-
1(3H),4"'-piperidin)-1'-yl]lbutan-2-yl}-N*, N°~dimethyl-N*-

phenyloxalamide hydrochloride (Compound No. 33)

[0544]
[F126]
_N_O _N_O
T \NIO s® HCI § nof s
N/,' N o > YLN '(s)
P9 |
HCl
cl
Cl “ Cl
[0545]

Similar to Example 26 (k), the title compound was
obtained as white powder (102 mg, 84.2%) by use of N'-{1-(N-
methylisobutylamide)-2-(S)-(3,4-dichlorophenyl)-4-

[spiro (benzo (c)thiophene- (2S)-oxido-1(3H),4"'-piperidin)-1"'-
yllbutan-2-y1}-N', N°~dimethyl-N?-phenyloxalamide (115 mg) .
[0546]

[a]p®’= -42.0°(c 0.437, MeOH)

'H-NMR (400MHz, DMSO-d¢)d ppm : 0.95-1.00 (6H, m), 2.01 (1H,
d, J =18.5 Hz), 2.22-2.36 (3H, m), 2.40-2.50 (2H, m),
2.60-2.90 (3H, m), 2.92-3.05 (2H, m), 3.09 (3H, s), 3.24 (3H,

s), 3.30-3.50 (4H, m), 3.70-3.90 (1H, m), 4.09 (1H, 4, J = 17
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O 11 NfiOf1S. (S)Cl0649] Similar to Example 26(k), the title compound was obtained as white
powder (65 mg, 67.1%) by use of N1-{1-(N- methylisobutylamide)-2-(S)-(3,4-dichlorophenyl)-4-
[spiro(benzo(c)thiophene-(2S)-oxido-1(3H),4'-piperidin)-I'-
yl]butan-2-yl}-N1-methyl-N2-ethyl-Nz-phenyloxalamide (92 mg) [0650] [a]Jo8= -44.3(c 0.508, MeOH)
1H-NMR (400MHz, DMSO-d6)6 ppm : 0.98 (6H, t, J = 7.0 Hz), 1.05 (3H, t, J = 7.0 Hz), 1.98-2.07 (1H, m),
2.22-2.58 (6H, 124 m) 2103-2.86 (IHimnR,959-3620 (2H, my, 312(3H, s)z)3.30:8353(@H, m), 3.67-3.78
(3H, m), 4.05-4.20 (2H, m), 4.70 (1H, d, J =17 Hz), 7.25-7.58 (12H, m) , 10.52 (1H, br) [0651] Example
44(a) Synthesiaf tertlbaty {[14(N-hiEthylisobUtyRmide)L-(Sji- m),» 10.79 (1H, br).
(3,4-dich|oroph% I)l-74-[3-0x0-3,4-dihydro-2H- Spiro(isoquinoline-1,4'-piperidin)-1'-yl]butan-2- yl]
methylcarbamate%06§2] [F153] O N, Boc ™ (s) CHO CI CI NaBH3CN McOH,AcOH CI

Example 38 (a)

Synthesis of tert-butyl [l1-(N-methyl-propionamide)-2-(S)-

(3,4-dichlorophenyl) (4-penten-2-yl) Imethylcarbamate

[0548]
[F127]
\\N/Boc o
(e} ~._ . Boc
1, /

HN™ Is) e P NP
| ’T‘ s
EtgN, CH3CN

Cl
Cl Cl
Cl
[0549]

Similar to Example 36(a), the title compound was
obtained (1.12 g, 65.2%) by use of tert-butyl [2-(S)-(3,4-
dichlorophenyl)-1-methylamino (4-penten-2-yl) Jmethylcarbamate
(1.49 g) synthesized in Example 26 (d) and propionyl chloride
(417 uL) .

[0550]

MS (FAB) m/z 429 ((M+H)")

'H-NMR (270MHz, CDC1l3)8 ppm : 1.16 (3H, t, J = 7.5 Hz), 1.19
(9H, brs), 2.35 (2H, g, J = 7.5 Hz), 2.57 (1H, dd, J = 7.5,
13.5 Hz), 2.75 (3H, s), 2.67-2.88 (1H, m), 3.08 (3H, s),
3.97-4.32 (2H, m), 4.82-5.03 (2H, m), 5.72-5.93 (1H, m), 7.01
(14, dd, § = 2.5, 8.5 Hz), 7.26 (1H, 4, J = 2.5 Hz), 7.36 (1lH,
d, J = 8.5 Hz).

[0551]
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0653] Similar to Example 26(h), the title compound was obtained (1.30 g, 91.5%) by use of tert-butyl
{[1-(S)-(3,4- dichlorophenyl)-1-(N-methylisobutylamide)-3- oxo]propyl}methylcarbamate (1.0 g)
synthesized in Example 36(c). [0654] MS (FAB) m/z 645 ((M+H)") 1H-NMR (270MHz, CDC13) 6 ppm :
1.10-1.40 (15H, m), 1.62-2.00 (2H, m), 2.07-2.40 (5H, m), 2.58-2.68 (1H, m), 2.69 (3H, s), 2.79-3.06 (3H,
m), , 3.13 (3H, s), 3.62 (3H, s), 3.62-3.72 195 (1H, m), 3.85-4.15 (1H, m), 4.30-4.70 (2H, m), 6.30-6.40
(2H, m), 7.05-T:58{6He n3)s [8655] Example 44(b) Synthesis of
N-{2-(S)-(3,4-dichlorophenyl)-2-methylamino-4- [3-ox0-3,4-dihydro-2H-spiro(isoquinoline-1,4'-piperidin)-1'-
yl]butyl}-N-methyiizbbafAantide oB856P154] (L HICIFE O Br ET €} 9657] OSirfilartb Exdiiple 26(i), the title
compound was ols d (950.m 9, 86. %) by.use of t tert- bu [ {[1-(N- .

methyllsobutylam ei”g FSSO 12 IC g%éph%r?ylf%}?[% 0X0- igé[jlcgn g
dihydro-2H-spirp(isaquinpliserbdmpiperidin)-1'-yl]butan-2- yllmethylcarbamate (1.30 g). [0658]

[0552]
[F128]

(0] ~.. . Boc N
N S,
\)J\N/m, Z 0s04, NMO \)J\N (s) OH

| )

acetone, t-BuOH
Hzo Cl
cl

Cl
Cl

[0553]

Similar to Example 26 (f), the title compound was
obtained (1.09 g, quant) by use of tert-butyl [1-(N-methyl-
propionamide) -2-(S)-(3,4-dichlorophenyl) (4-penten-2-
yl) Jmethylcarbamate (1.0 g).

[0554]

MS (FAB) m/z 463 ((M+H)")

'H-NMR (270MHz, CDC1l3)8 ppm : 0.93-1.45 (12H, m), 1.98-2.50
(7H, m), 2.80-3.80 (8H, m), 5.00-5.28 (1H, m), 5.50-5.75 (1H,
m), 7.00-7.16 (1H, m), 7.20-7.32 (1H, m), 7.40 (1H, d, J =
8.5 Hz).

[0555]

Example 38 (c)

Synthesis of tert-butyl {[2-(S)-(3,4-dichlorophenyl)-1-(N-
methyl-propionamide) -4-oxo]lbutan-2-ylimethylcarbamate
[0556]

[F129]
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MS (FAB) m/z 545 ((M+H)") 1H-NMR (400MHz, CDC13)6 ppm : 1.02 (3H, d, J=6.5Hz), 1.08 (3H, d, J =
6.5 Hz), 1.75-1.87 (3H, m), 1.95-2.45 (7H, m), 2.53 (3H, s), 2.50-2.77 (2H, m), 2.87-3.07 (3H, m), 3.36
(1H, d,J =13 Hz), 3.61 (1H, d, J = 10 Hz), 3.64 (3H, s), 3.92 (1H, d, J = 13 Hz), 6.36 (1H, br), 7.13-7.18
(1H, m), 196 7.24-7.47 (5H, m), 7.61 (1H, d, J = 2.0 Hz). [0659] Example 44(c) Synthesis of
N1-{1-(N-methylisobutylamide)-2-(S)-(3,4- dichlorophenyl)-4-[3-0x0-3,4-dihydro-2H-spiro(isoquinoline-
1,4'-piperidin)-1'-yl] utanx%yﬁ}ml\ll methyl-N2-ethyl-N2- phenylexNaJacsmde [0660] [F155] CI Cl 0661]
Similar to Exa esynpound was obtalq/dLa ) ovg)der (80 mg, 60.7%) by use of
SrmethylamiQ-4-[3-0xo0-3,4-dihydyo-2H-

din)-I'-yllbuty-N—methylisobutyl (200 mg) and (ethylphenylamino)-oxo-
ssized in Refergntial Example 3. LMS (FAB) m/z 720 ((M+H))
1H-NMR (400MHz, CDC1g)S ppm : 1.09 (3H, d, J=7.0 Hz), 1.10 (3H, d, J=7.0 Hz), 1.15 (3H, t,J = 7.0
Hz), 1.63-1.73 (1H, m), 1.77-1.87 (1H, m), 1.96-2.25 (7H, m), 2.37-2.48 (1H, m), 197 2.60-2.87 (6H, m),
3.07 (3H, s), 3.6P¢2H] s), 3.70-3.90 (2H,

Similar to Example 26(g), the title compound was

obtained (1.05 g, 99.0%) by use of tert-butyl {[2-(S)-(3,4-
dichlorophenyl)-1- (N-methyl-propionamide) -4, 5-
dihydroxy]pentan-2-yl}methylcarbamate (1.09 qg).

[0558]

MS (FAB) m/z 431 ((M+H)")

'H-NMR (270MHz, CDCl3)d ppm : 1.15 (3H, t, J = 7.5 Hz), 1.24
(9H, s), 2.35 (2H, g, J = 7.5 Hz), 2.69 (3H, s), 2.95 (1H, d,
J = 14.5 Hz), 3.09 (3H, s), 3.20 (1H, d, J = 14.5 Hz), 4.17
(1, 4, J = 13.5 Hz), 4.44 (1H, d, J = 13.5 Hz), 7.11 (1H, dd,
J=2.5 8.5 Hz), 7.33 (1, d, J = 2.5 Hz), 7.42 (1H, d, J =
8.5 Hz), 9.71 (1H, t, J = 2.0 Hz).

[0559]

Example 38 (d)

Synthesis of tert-butyl {[1l-(N-methyl-propionamide)-2-(S)-
(3,4-dichlorophenyl)-4-[spiro(benzo (c)thiophene- (2S)-oxido-
1(3H),4"'-piperidin)-1"-yl]butan-2-yl]methylcarbamate

[0560]

[F130]
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m), 4.02-4.30 (2H, m), 6.19-6.32 (2H, m), 7.00-7.08 (2H, m), 7.11-7.16 (1H, m), 7.21-7.35 (5H, m),
7.43-7.54 (3H, m). [0663] Example 44(d) Synthesis of N1-{1-(N-methylisobutylamide)-2-(S)-(3,4-
dichlorophenyl)-4-[3-0x0-3,4-dihydro-2H-spiro(isoquinoline-
1,4'-piperidin)-1'-yl]butan-2-yl}-N1-methyl-N2-ethyl-N2- phenyloxalamide hydrochloride (Compound No.
40) [0664] [F156] HCI CI CI1 0665] Similar to Example 26(k), the title compound was obtained as white
powder (55 mg, 65.4%) by use of N1-{1-(N- methylisobutylamide)-2-(S)-(3,4-dichl henyl)-4-[3-ox0-3,4-
dihydro-2H-spiro(isoquinoline-1,4'-piperidin)-1yl]butan-2- yl}-N1-methyl-N2-ethyl henyloxalamide
(80 mg). [0666] [a]o8=-72.5(c 0.434, 9'QH-|5LMR (400MHz, DMSO0-d6)6 ppm]: 099 (6H,t,J=7.0
Hz), 1.05 (3H, t, J =07.0 Hz),H#99-2.00 (2H{ m), 2.18-2.95 (9H, 198 m)3,4%¢3 1%B.50 (5H, m),
3.62 (2H, 5), 3.68:318 3H,m), 415-4.27 (BH M}, 559 (1H, br) 26716 ), 8.38 (1H, s), 10.68
(1H, br). [0667] Example 45{a) gynthesi&e#N%—{l—éBﬁ,—B—trifluoro-N#me propanamido)-2-
(5)-(3,4-dichlorophenyl)- x0-3,4-dihyjeBRHc spiro(isoquinoline-1,4-piperidin)-1'-yllbutan-2-yl}-N1-
al MeOH, AcOH
cl cl

[0561]

Similar to Example 26 (h), the title compound was
obtained (504 mg, 68%) by use of tert-butyl {[2-(S)-(3,4-
dichlorophenyl)-1- (N-methyl-propionamide)-4-oxo]butan-2-
yllmethylcarbamate (300 mg) and spiro (benzo(c)thiophene- (2S) -
oxido-1(3H) ,4'-piperidine) / (S)-(+) -mandelate (363 mg).
[0562]

MS (FAB) m/z 636 ((M+H)")

'H-NMR (270MHz, CDC1l3)8 ppm : 1.18 (3H, t, J = 7.5 Hz), 1.25
(9H, brs), 1.65-2.15 (6H, m), 2.20-3.25 (13H, m), 3.15 (3H,
s), 4.00-4.25 (1H, m), 4.35-4.52 (1H, m), 7.12 (1H, d, J =

8.5 Hz), 7.18-7.55 (6H, m).

[0563]

Example 38 (e)

Synthesis of N-{2-(S)-(3,4-dichlorophenyl)-2-methylamino-4-
[spiro (benzo (c)thiophene- (2S)-oxido-1(3H),4"'-piperidin)-1"'-
yl]butyl}-N-methyl-propionamide

[0564]

[F131]

172



methyl-N2-ethyl-N2-ph enyloxalamide [0668] [F157] 0669] Similar to Example 35(i), the title compound
was obtained as white powder (197 mg, 76.2%) by use of N-{2-(S)-
(3,4-dichlorophenyl)-2-methylamino-4-[3-oxo0-3,4-dihydro-2H-
spiro(isoquinoline-1,4'-piperidin)-1'-yl]butyl}-3,3,3- trifluoro-N-methylpropanamide (200 mg) synthesized in
Example 26(i) and (ethylphenylamino)-oxo-acetyl chloride (143 mg) synthesized in Referential Example
3.[0670] MS (FAB) m/z 760 ((M+H)") 199 1H-NMR (400MHz, CDC13)S ppm : 1.17 (3K, J = 7.0 Hz),
1.62-1.72 (2H, m), 1.78-1.93 (2H, m 8-2.22 (5H, m), 2.32-2.44 (1H, m), 2.60-2.73 , m), 2.83 (3H,

-4.38 (1H, m),

6. 14 6.29 (2H m) 6 97{ 0,&((«2H
Example 45(b) Sypﬂhesjs ,f (3 31t;| uom;N;mﬁth;dpLopa

] [F158] HCICl

Cl
cl Cl

[0565]

Similar to Example 26 (i), the title compound was
obtained (418 mg, 98%) by use of tert-butyl {[l-(N-methyl-
propionamide) -2-(S)-(3,4-dichlorophenyl) -4-

[spiro (benzo (c)thiophene- (2S)-oxido-1(3H),4"'-piperidin)-1"-
yllbutan-2-yl]lmethylcarbamate (504 mg) .

[0566]

MS (FAB) m/z 536 ((M+H)")

'H-NMR (270MHz, CDCls)d ppm : 0.78-0.93 (1H, m), 1.12 (3H, t,
J=7.5Hz), 1.06-1.18 (1H, m), 1.58-1.92 (3H, m), 2.10-2.66
(8, m), 2.21 (3H, s), 2.29 (28, g, J = 7.5 Hz), 2.44 (3H, s),
3.96-4.14 (2H, m), 4.30-4.50 (2H, m), 7.13-7.58 (7H, m).
[0567]

Example 38 (f)

Synthesis of N-{1-(N-methyl-propionamide)-2-(S)-(3,4-
dichlorophenyl)-4-[spiro (benzo(c)thiophene- (2S)-oxido-
1(3H),4"'-piperidin)-1'-yl]lbutan-2-yl}-N-methylbenzamide
[0568]

[F132]
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Cl1 0673] Similar to Example 26(k), the title compound was obtained as white powder (172 mg, 83.3%) by
use of N1-{1- (3,3,3-trifluoro-N-methylpropanamido)-2-(S)-(3,4-
dichlorophenyl)-4-[3-0x0-3,4-dihydro-2H-spiro(isoquinoline 200
1,4'-piperidin)-1'-yl]butan-2-yl}-N1-methyl-N2-ethyl-N2- phenyloxalamide (197 mg). [0674] [a]o8= -56.4(c
0.509, MeOH) 1H-NMR (400MHz, DMSO-d6)6 ppm : 1.19 (3H, t, J = 7.0 Hz), 1.85-1.98 (2H, m),
2.25-2.60 (5H, m), 2.65-2.97 (2H, m), 3.13 (3H, s), 3.15-3.50 (5H, m), 3.61 s), 3.63-3.78 (4H, m),
3.80-3.97 (1H, m), 4.10-4.23 (1H, 61 (1H, br), 7.18-7.58 (11H, m), 8.3 , br)| 10]25 (1H, br).
[0675] Example 46(a) Synthesis of N\2ZNS)-(N-methy! CEI2-diphenylacetamide -2-
(3,4-dichlorophenyly4-[spiro(benzo(tythiophene-( oxido- QN s ()
1(3H),4"-piperidin)-1-yl]buiyl3,33-trifludso-N- methvlpropanamidq{é%ﬁ@]//,[ 0677] Similar to
Example 26()), the titl§ corfiound was obtained 3@9@ mg, 47.5%) by use of K2-(5)-(3,4-
dichlorophenyl)-2-methytamino-4-[spiro(benzo(c |'opFHene-

(2S)-oxido-1(3H),4'-pipe -1C'|-yl]butyl}-3,3,3-trifluoro

cl Cl

[0569]

Similar to Example 26(j), the title compound was
obtained as white powder (543 mg, 82.3%) by use of N-{2-(S)-
(3,4-dichlorophenyl)-2-methylamino-4-

[spiro (benzo (c)thiophene- (2S)-oxido-1(3H),4"'-piperidin)-1"-
yllbutyl}-N-methyl-propionamide (550 mg) .

[0570]

MS (FAB) m/z 640 ((M+H)")

'H-NMR (400MHz, CDC1l3)8 ppm : 1.15 (3H, t, J = 7.0 Hz),
1.50-1.60 (1H, m), 1.85-1.97 (l1H, m), 2.12-2.58 (9H, m),
2.70-3.03 (6H, m), 3.13 (3H, s), 3.98 (1H, d, J = 17 Hz),
4.31 (1@, 4, J = 17 Hz), 4.33-4.54 (2H, m), 7.20-7.35 (5H, m),
7.39-7.48 (7H, m).

[0571]

Example 38 (9)

Synthesis of N-{1-(N-methyl-propionamide)-2-(S)-(3,4-
dichlorophenyl)-4-[spiro (benzo(c)thiophene- (2S)-oxido-
1(3H),4"'-piperidin)-1'"-yl]butan-2-yl}-N-methylbenzamide
hydrochloride (Compound No. 34)

[0572]

[F133]
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Cl N s.~sIF NS N O N 3C(s) Et3N, CH3CN C(S) 201 N-methylpropanamide (790 mg) synthesized in
Example 34(b) and diphenylacetyl chloride (1.55 g). [0678] MS (FAB) m/z 784 ((M+H)') 1H-NMR
(400MHz, CDC13)6 ppm : 1.43-1.58 (1H, m) , 1.80-2.10 (2H, m), 2.16-2.60 (7H, m), 2.66-2.93 (5H, m),
3.02-3.30 (5H, m), 3.97 (1H, d, J = 17 Hz), 4.10-4.40 (2H, m), 4.45-4.58 (1H, m), 5.21 (1H, br), 6.97 (1H,
dd, J = 2.0, 8.5 Hz), 7.10-7.40 16H, m) [0679] Example 46(b) Synthesis of

N-{2-(S)-(N-methyl-2,2 etamide)-2-
(3,4- dlchlorophen)é) -4- [S|ro n (c)thlophene (2S)- Oxgig
| 33 triflupeg-N- meth

1(3H),4'-piperidin)il’ ,)7I 18} ydrochloride (Compound No. 42)
[0680] [F160] O681j\I Similar to Exampte-26¢k); theti m%}bﬂ vv%s obtained as pale yellow powder

(434 mg, 85.2%) by uf N- {2-(S)-(N-methyl-2,2-diph acetataide)-2-(3,4-

dichlorophenyl)-4-[spir@ bgnzo(c)thlophene -(23)-oxido 2 3H),4'-piperidin)-1'-yl]butyl}-3,3,3-trifluoro-N-
methylpropanamide (500 mg). [0682] [a]o8= -7.7(c 0.506"MeOH) 1H-NMR (400MHz, DMSO-d6)6 ppm :
1.92-2.02 (1H, MY>238B-2.47

Similar to Example 26 (k), the title compound was
obtained as white powder (473 mg, 82.4%) by use of N-{1-(N-
methyl-propionamide) -2-(S) - (3, 4-dichlorophenyl)-4-

[spiro (benzo (c)thiophene- (2S)-oxido-1(3H),4'-piperidin)-1"'-
yllbutan-2-yl}-N-methylbenzamide (543 mg) .

[0574]

[a]lp’®= + 24.1°(c 0.508, MeOH)

'H-NMR (400MHz, DMSO-d¢)d ppm : 1.02 (3H, t, J = 7.5 Hz),
2.04 (1H, d, J = 15.5 Hz), 2.23-2.40 (4H, m), 2.50-2.62 (1lH,
m), 2.71 (3H, s), 2.78-2.92 (1H, m), 3.03-3.25 (6H, m),
3.27-3.42 (1H, m), 3.60-3.70 (2H, m), 4.03-4.15 (2H, m),
4.38-4.47 (1H, m), 4.69 (1H, 4, J = 17 Hz), 7.27-7.65 (12H,
m), 7.74 (1H, s), 10.67 (1lH, br).

[0575]

Example 39 (a)

Synthesis of Nl—{l—(N—methyl—propionamide)—2—(S)—(3,4—
dichlorophenyl)-4-[spiro (benzo(c)thiophene- (2S)-oxido-
1(3H),4'-piperidin)-1'-yl]butan-2-y1l}-N', N°~dimethyl-N°-
phenyloxalamide

[0576]

[F134]
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(4H, m), 2.57-2.86 (3H, m), 2.95-3.22 (8H, m), 3.48-3.73 (5H, m), 4.09 (1H, d, J = 17 Hz), 4.21-4.35 (1H,
m), 4.71 (1H, d, J =17 Hz), 5.57 (1H, s), 7.10-7.50 (17H, m), 10.60 (1H, br) [0683] Example 47(a)
Synthesis of N-{2-(S)-(N-methyl-2,2-diphenylacetamide)-2- (3,4-dichlorophenyl)-4-[3-ox0-3,4-dihydro-2H-
spiro(isoquinoline-1,4'-piperidin)-1'-yl]butyl}-3,3,3- trifluoro-N-methylpropanamido [0684] [F161]io L CI ~
OHC'IFNN"ONJ_H"'O Et3N, CH3CN I ~S) CI CI 0685] Similar to Example 26(j), the title
compound was obtained (190 mg, 26.6%) by use of N-{ )-(3,4-
dichlorophenyl)-2-methylaming-4-[3-ox0-3,4-dihydro-2H
spiro(isoquinoline-1,4'-piperidi "-yllbutyi}-3,3,3- trifluoro-eme ropanamide (536 mg) synthesized in
Example 203 26(ipand giph _ggtyl@ﬁgi’d@ (1é076/<§;). N Ss(EAB) m/z 779 (M+H)") 1H-NMR
(400MHz, CDC P Y:60-1976 (ZH, m) , 1.8%2M0- ; 224-2.58 (1H, m), 2.63-2.72 (5H, m),
3.03-3.32 (5H, m), é.H, s), 4.20-4,35c(Lt M), 4.38450 (1H, m), 5.22
Cl

Cl
Cl Cl

[0577]

Similar to Example 26(j), the title compound was
obtained (490 mg, 68.2%) by use of N-{2-(S)-(3,4-
dichlorophenyl)-2-methylamino-4-[spiro (benzo (c)thiophene-
(28) —oxido-1(3H),4'-piperidin)-1"-yl]lbutyl}-N-methyl-
propionamide (550 mg) synthesized in Example 38 (e) and
(methylphenylamino)-oxo-acetyl chloride (407 mg) synthesized
in Referential Example 1.

[0578]

MS (FAB) m/z 697 ((M+H)")

'H-NMR (400MHz, CDC13)® ppm : 1.14 (3H, t, J = 7.0 Hz),
1.45-1.53 (1H, m), 1.78-1.95 (2H, m), 2.03-2.48 (10H, m),
2.65-2.80 (4H, m), 3.01 (3H, s), 3.33 (3H, s), 3.98 (1H, 4, J
= 17 Hz), 4.10-4.20 (2H, m), 4.29 (1H, 4, J = 17 Hz), 6.33
(14, br), 7.03 (1H, 4, J = 2.0 Hz), 7.09 (1H, 4, J = 8.5 Hz),
7.22-=7.35 (6H, m), 7.44-7.51 (3H, m).

[0579]

Example 39 (b)

Synthesis of Nl—{l—(N—methyl—propionamide)—2—(S)—(3,4—
dichlorophenyl)-4-[spiro (benzo(c)thiophene- (2S)-oxido-
1(3H),4"'-piperidin)-1'-yllbutan-2-yl1}-N', N°~dimethyl-N*-

phenyloxalamide hydrochloride (Compound No. 35)

176



(1H, s), 6.27 (1H, br), 6.97 (1H, dd, J = 2.0, 8.5 Hz), 7.10-7.40 (16H, m). [0687] Example 47(b) Synthesis
of N-{2-(S)-(N-methyl-2,2-diphenylacetamide)-2- (3,4-dichlorophenyl)-4-[3-ox0-3,4-dihydro-2H-
spiro(isoquinoline-1,4'-piperidin)-1'-yl]butyl}-3,3,3- trifluoro-N-methylpropanamido hydrochloride
(Compound No. 43) [0688] [F162] CI Cl 0689] Similar to Example 26(k), the title compound was
obtained as white powder (136 mg, 68.3%) by use of N-{2-(S)-
(N-methyl-2,2-dipheylacetamide)-2-(3,4-dichlorophenyl)-4-[3-
0x0-3,4-dihydro-2H-spiro(isoquinoline-1,4'-piperidin)-I'- yl]butyl}-3,3,3-trifluoro-N-methylpropanamide (190
mg). 204 [0690] a|B28= -11.7(c 0.512, MeOH) 1H-NMR (400MHz, DMSO-d6)6 ppm : 1.89 (2H, d, J =
14.5 Hz), 2.31-2.70 (5H, m), 2.98-3.10 (1H, m), 3.18 (3HxS), 3.20-3.53 (6H, m), 3.58-3.75 (5H, m),
3.88-4.06 (1H, m), 4. .37 (1H, m), 5.58 (1H, s), 7.11}%8 (154, m), 7.46 (1H, d, J = 2.0 Hz), 7.58

(1H, d, J = 8.5 Hz), 8.3 (1OH, 0.41 (1H, br) [0691] E) @
1-{1-(N-methyl-isobutylamide)-2- )-(3,4(;4rdichlorophgnyl),-q
1,4"-piperidin)-1-ylfoutan-2-y}-3-B&hzh -I-rpethyiirea.

pip )J\xﬁiT 1241} 3-hghzhydiyh-l-methyibiea

ple Y8(a) Synthesis of

3,4-dihydro-2H-spiro(isoquinoline-

Cl
Cl

[0581]

Similar to Example 26 (k), the title compound was
obtained as white powder (404 mg, 78.4%) by use of N'-{1-(N-
methyl-propionamide) -2-(S)-(3,4-dichlorophenyl) -4-

[spiro (benzo (c)thiophene- (2S)-oxido-1(3H),4'-piperidin)-1"'-
yl]butan—Z—yl}—Nl,Nz—dimethyl—Nz—phenyloxalamide (490 mg) .
[0582]

[a]p*®= -37.6°(c 0.501, MeOH)

'H-NMR (400MHz, DMSO-dg)d ppm : 1.09 (3H, t, J = 7.0 Hz),
1.97-2.07 (1H, m), 2.18-2.45 (7H, m), 2.60-2.85 (2H, m),
2.90-3.07 (3H, m), 3.11 (3H, s), 3.23 (3H, s), 3.27-3.53 (4H,
m), 3.72-3.88 (1H, m), 4.05-4.20 (2H, m), 4.69 (1H, d, J = 17
Hz), 6.64 (1H, br), 7.25-7.55 (11H, m), 10.42 (1H, br).
[0583]

Example 40 (a)

Synthesis of tert-butyl [1-(N-methyl-acetamide)-2-(S)-(3,4-
dichlorophenyl) (4-penten-2-yl) Jmethylcarbamate

[0584]

[F136]
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[F163] C1 0 C1 0 0693] N-{2-(5)-(3,4-Dichlorophenyl)-2-methylamino-4-[3-0x0
3,4-dihydro-2H-spiro(isoquinoline-1,4'-piperidin)-1'- yl]butyl}-N-methylisobutylamide (157 mg) synthesized
in Example 44(b) was dissolved in tetrahydrofuran (2 mL). Diphenylmethyl isocyanate (109 L) was
added thereto at room temperature, and the mixture was stirred for 30 minutes at the same temperature.
The reaction mixture was concentrated 205 under reduced pressure, and the residue was purified through
silica gel column chrarfffography (n-hexane : ethyl ace@te—{{]%cchloroform : methanol=10:1), to
thereby give thentitle: ound (205 mg, 94. 3%) [069 B) m/z 754 ((M+H)*) 1H-NMR
(400MHz, CDClé) 6. hpm : 1.10 ( 9 ?;H 4@ =7.0 Hz), 1.62-1.75 (2H, m), 1.93-2.30
(7H, m), 2.46-2.60 m), 2.65-2.9@{GHHgo) 3. 16 (3H (2H, s), 4.07-4.20 (1H, m), 4.24-4.40
(1H, m), 4.92 (1H, d; g ="a.0 Hz), 5.99 (1H, d, J = 7.0 Hz), 6. , br), 7.02-7.16 (6H, m), 7.20-7.38
(11H, m). [0695] Example 48(b) Synthesis of 1-{1-(N-methyl-isbbui§lamide)-2-(S)-(3,4-
dichlorophenyl)-4-[3-o0x0-3,4-dihydro-2H-spiro(isoquinoline- 1 4C'p|per|d|n) 1'-yl]butan-2-yl}-3-benzhydryl-I-
methylureahydrb¢hforide (Compound No. 44)

Similar to Example 36(a), the title compound was

obtained (936 mg) by use of tert-butyl [2-(S)-(3,4-
dichlorophenyl)-1-methylamino (4-penten-2-yl) Jmethylcarbamate
(679 mg) synthesized in Example 26(d) and acetyl chloride
(500 uL).

[0586]

MS (FAB) m/z 415 ((M+H)")

'H-NMR (270MHz, CDCl3)® ppm : 1.20 (9H, brs), 2.12 (3H, s),
2.50-2.90 (5H, m), 3.09 (3H, s), 3.96-4.32 (2H, m), 4.82-5.02
(2H, m), 5.65-5.88 (1H, m), 7.01 (1H, dd, J = 2.5, 8.5 Hz),
7.26 (l1H, 4, J = 2.5 Hz), 7.36 (1H, d, J = 8.5 Hz).

[0587]

Example 40 (b)

Synthesis of tert-butyl {[2-(S)-(3,4-dichlorophenyl)-1-(N-

methyl-acetamide)-4-oxo]butan-2-yl}lmethylcarbamate

[0588]
[F137]

(0] ~. - Boc i \N/BOC
)k N )J\N///" CHO
Nk 1) 0sO4, NMO N E

2) NalOy4
Cl
Cl
4 Cl
[0589]
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[0696] [F164] CI [0697] Similar to Example 26(k), the title compound was 206 obtained as white powder
(178 mg, 82.7%) by use of 1-{1-(N- methyl-isobutylamide)-2-(S)-(3,4-dichlorophenyl)-4-[3-o0xo0-
3,4-dihydro-2H-spiro(isoquinoline-1,4'-piperidin)-1' yl]butan-2-yl}-3-benzhydryl-I-methylurea (205 mg).
[0698] [a]o8= -22.2(c 0.503, MeOH) 1H-NMR (400MHz, DMSO-d6)6 ppm : 1.01 (6H, d, J = 7.0 Hz),
1.85-1.97 (2H, m), 2.20-2.60 (6H, m), 2.72-3.18 (7H, m), 3.25-3.50 (5H, m), 3.73 (2H, s), 3.80-4.00 (1H,
m), 4.20-4.32 (1H, m} 582 {1H d, d-=801HZz),6/.48;7.88(A5b, 1), 7.48-7H60-(2H4m), 8.35 (1H, s),
10.20 (1H, br). [0699] Example 49(a) Synthesis of N-{2-(S)-(N-methyl-3,3-diphenylpropanamido)-Z-
(3,4- dich|oroph§ﬁ>ﬂ51h@f@fb%%ﬁéfﬁio&ﬁmb-mzémﬁ@%mide - -dihydroxy]pentan-

1(3H),4™-piperidin)-|; I]\b Wl-isobutylamide. [0700] |0701 Similar to Example 26()),
the title compoundywiso ined glfmg, 4¥3/ yuseo ﬁ[%l y oy larto

dichlorophenyl)r2riyathylaminard-{spirchenzec)tipphene )20, 4- dlchlorophenyl) (4-
(2S)-oxido-1(3H),4'-piperidin)- I-yI]butyI} N-
penten-2-yl) Imethylcarbamate (936 mg). Subsequently, similar
to Example 26(g), the title compound was obtained (792 mg) by
use of tert-butyl {[2-(S)-(3,4-dichlorophenyl)-1-(N-methyl-
acetamide) -4, 5-dihydroxy]pentan-2-yl}methylcarbamate (995 mg).
[0590]
MS (FAB) m/z 417 ((M+H)")
'H-NMR (400MHz, CDC13)8 ppm : 1.26 (9H, s), 2.11 (3H, s),
2.72 (3H, s), 2.96 (l1H, 4, J = 16 Hz), 3.09 (3H, s), 3.20 (1lH,
d, J =16 Hz), 4.08-4.25 (1H, m), 4.45-4.50 (lH, m),
7.08-7.15 (1H, m), 7.25-7.47 (2H, m), 9.68 (lH, br).
[0591]
Example 40 (c)
Synthesis of tert-butyl {[1l-(N-methyl-acetamide)-2-(S)-(3,4-
dichlorophenyl)-4-[3-0x0-3,4-dihydro-2H-spiro (isoquinoline-

1,4"'-piperidin)-1"-yl]butan-2-yl]lmethylcarbamate

[0592]
[F138]
O]
[:E ;NH
0 ~._ _Boc 0] ~., Boc
N N N~ o
/, N 14, N H
)J\T/ “I{5) “CHO H )J\'i‘/ (S)
NaBH3;CN
cl MeOH, AcOH cl
cl cl
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methylisobutylamide (408 mg) synthesized in Example 46(e) and 3,3-diphenylpropionyl chloride (544
mg). [0702] MS (FAB) m/z 758 ((M+H)") 1H-NMR (270MHz, CDC13)6 ppm : 1.07 (3H, s), 1.09 (3H, s),
1.42-1.55 (1H, m), 1.76-1.90 (1H, m), 1.94-2.06 (1H, m), 2.10-2.47 (7H, m), 2.54 (3H, s), 2.63-2.88 (3H,
m), 3.00-3.18 (5H, m), 3.90-4.10 (2H, m), 4.23-4.36 (2H, m), 4.62 (1H, t,J 7.5 Hz), 6.72 (1H, d, J = 8.5
Hz), 7.12-7.35 (16H, m). 0703] Example 49(b) Synthesis of
N-{2-(S)-(N-methy$333-diphenylpropanamido)-2-
(3,4-dichlorophenyl)-4-[spiro(benzo(c)thiophene-(2S)-oxido-
1(3H),4'-piperidin)-I'-yfoatyBaN-rhetHyfisetty abide, hyBfobrofdifle (EBrRPEGnE NoO. 45) [0704] CI CI
0705] N-{2-(5)-(3,4-Dichlor nyl)-2-methylamino-4 B _
[spiro(benzo(c)t %}gﬁgﬁé(fé}){fxﬁﬁl%—l%%—pi%eﬁaﬁ%ﬁ)- y?]%u%ﬁf—N%%e%ﬁ%s&fu%%}l%n%ic[i2e (11.0 g) was
dissolved in ethane!l (504mk) c Arvagieeus splution(Seamih) Df 4896 20843y drobremicacigh2.45 g) was
added thereto at 55C. The temperature of the mixture was lowered to room temperature, and 50%
aqueous ethanel1O0MALY) Wekraddea t6 tHe Prixiiffe - The crystals were collected through filtration and

dried, to thereb igg]the title compound (8.5 g, 83%) as pale yellow crystals. [0706]
Mp:172.4-173.8 %ec.)

MS (FAB) m/z 617 ((M+H)")

'H-NMR (400MHz, CDC1l3)8 ppm : 1.20 (9H, brs), 1.66-1.80 (2H,
m), 1.90-2.35 (11H, m), 2.50-2.98 (5H, m), 3.13 (3H, s), 3.61
(24, s), 4.07-4.20 (2H, m), 6.28 (l1H, br), 7.03-7.20 (2H, m),
7.23-7.48 (5H, m).

[0595]

Example 40 (d)

Synthesis of N-{2-(S)-(3,4-dichlorophenyl)-2-methylamino-4-
[3-ox0-3,4-dihydro-2H-spiro(isoquinoline-1,4"'-piperidin)-1"'-

yl]butyl}-N-methyl-acetamide

[0596]
[F139]
(0] ~._ . Boc O ~

N N (6] NH N e}

)J\ ~ N H c.HCI )J\ i, N H
'T‘ S) 'T‘ S)
EtOH
Cl Cl

Cl Cl

[0597]

Similar to Example 26 (i), the title compound was

obtained (397 mg, 91.3%) by use of tert-butyl {[l1-(N-methyl-
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[a] D 27=-23.3(c 0.207, MeOH) 1H-NMR (400MHz, DMSO-d6)6 ppm : 0.98 (3H, d, J = 6.0 Hz), 0.99 (3H,
d, J =6.0 Hz), 2.00-2.19 (2H, m), 2.22-2.34 (2H, m), 2.37-2.45 (2H, m), 2.60-2.81 (2H, m), 2.98-3.43
(11H, m), 3.47-3.57 (2H, m), 3.64-3.76 (1H, m), 4.10 (1H, d, J =17 Hz), 4.17-4.28 (1H, m), 4.36 (1H, t, J
=7.5Hz),4.71 (1H, d, J = 17 Hz), 7.06-7.18 (3H, m), 7.22-7.32 (9H, m), 7.36-7.43 (5H, m), 9.55 (1H,
br). [0707] Example 50(a) Synthesis of 1-{1-(2,2,2-trifluoro-N-methylacetamide)-2-(S)-

(3,4-dichlorophery)-#+[B3dexe-8;4xihydrps2H+ Spirefisegeinolinest, 43-piperidin k1ayjhdtan-2-yl}-3-
benzhydryl-1-methylurea [0708] [F167] 209 CI CI 0709] Similar to Example 48(a), the title compound
was obtained (355 it} 9B(A5) P18 DR N-{2-{Sy¥3peridin) —1 ' -yl]butan-2-

dichlorophenyl)-2-methylaming-4-[3-0xo0-3,4-dihydro-2H-

spiro(isoquinolixzel-qg?i'?g{l%%pﬁia%ﬂg?y uglr}L-%,5%?trifluoro-N-methylacetamide (264 mg) synthesized in
Example 27 (e) of0710] MS (FAB) m/z 780 ((M+H)") 1H-NMR (270MHz, CDC13)6 ppm : 1.55-1.80 (2H,
m), 1.93-2.27 (7H, m), 2.41-2.57 (1H, m), 2.68-2.85 (2H, m), 2.89 (3H, s), 3.12 (3H, s), 3.61 (2H, s), 4.34
(1H, d, J = 13.5'Hz)( 2289 (A%, §17=1@!5Hz), 5.07 (1H, d, J = 7.0 Hz), 5.99 (1H, d,

IH-NMR (400MHz, CDC1l3)0 ppm : 1.76-1.86 (2H, m), 1.93-2.42
(13, m), 2.46 (3H, s), 2.53-2.65 (1H, m), 2.92-3.02 (2H, m),
3.33 (1H, 4, J = 14 Hz), 3.42-3.60 (1H, m), 3.64 (2H, s),
3.94 (1H, 4, J = 14 Hz), 6.33 (lH, br), 7.14-7.19 (1H, m),
7.24-7.47 (5H, m), 7.60-7.64 (lH, m).

[0599]

Example 40 (e)

Synthesis of N-{1-(N-methyl-acetamide)-2-(S)-(3,4-
dichlorophenyl)-4-[3-0x0-3,4-dihydro-2H-spiro (isoquinoline-

1,4"-piperidin)-1'-yl]lbutan-2-yl}-N-methylbenzamide

[0600]
[F140]
(6]
O Ny 0 [:j)Ld QSN X0 N~ o
)k —, N H )J\N/’u, < N H
’T‘ (S) | (S)
EtsN, CH3CN
I Cl
[0601]

Similar to Example 26(j), the title compound was
obtained as white powder (190 mg, 79.4%) by use of N-{2-(S)-

(3,4-dichlorophenyl)-2-methylamino-4-[3-ox0-3,4-dihydro-2H-
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J=7.0Hz), 6.24 (1H, s), 7.03 (1H, dd, J = 2.0, 8.5 Hz), 7.10-7.43 (16H, m). [0711] Example 50(b)
Synthesis of 1-{1-(2,2,2-trifluoro-N-methylacetamide)-2-(S)- (3,4-dichlorophenyl)-4-[3-ox0-3,4-dihydro-2H-
spiro(isoquinoline-1,4'-piperidin)-1'-yl]butan-2-yl}-3- benzhydryl-1-methylurea sulfate (Compound No. 46)
[0712] 210 [F168]\--/-NH OAp % N F~ON%9IN-OS) FP I N CI Cl 0713]
1-{1-(2,2,2-Trifluoro-N-methylacetamide)-2-(S)-(3,4
dichlorophenyl)4{3-0x0s34udihydior@Hrspireiseguineling~1'-yv1 Jbutyl} -N-methyl-
1,4'-piperidin)-1'-yl]butan-2-yl}-3-benzhydryl-I-methylurea (8.2 g) was dissolved in ethanol (30 mL) . At an
internal temperGieBf-36C (a4%olian of concentrated sulfuric acid (1.07 g) in ethanol (10 mL) was
added thereto. Bgo%mperature of the mixture was lowered to room temperature, and ethanol:isopropyl
ether (5:2) mixture solution (30 mL) was added to the mixture. The crystals were collected through
filtration and dried, tartherehy give the titte ) *)

'H-NMR (400MHz, CDCl3)d ppm : 1.92-2.22 (7H, m), 2.32-2.47
(34, m), 2.50-2.60 (3H, m), 2.67-2.74 (1H, m), 2.80-2.88 (1H,
m), 2.94 (3H, s), 3.13 (3H, s), 3.8l (2H, s), 4.36-4.50 (2H,
m), 7.18 (1H, dd, J = 2.0, 8.5 Hz), 7.23-7.63 (12H, m).
[0603]

Example 40 (f)

Synthesis of N-{1-(N-methyl-acetamide)-2-(3)-(3,4-
dichlorophenyl)-4-[3-0x0-3,4-dihydro-2H-spiro (isoquinoline-
1,4"-piperidin)-1'-yl]lbutan-2-yl}-N-methylbenzamide
hydrochloride (Compound No. 36)

[0604]
[ ]
o \N£o NS0 HCI i \N; io N o
)J\N//. N H R —— N//'(S) N H
(S) |
| HCI

[0605]
Similar to Example 26 (k), the title compound was

F141

obtained as white powder (350 mg, 94.9%) by use of N-{1-(N-
methyl-acetamide)-2-(S)-(3,4-dichlorophenyl)-4-[3-0ox0-3,4-
dihydro-2H-spiro(isoquinoline-1,4"'-piperidin)-1'-yl]butan-2-

yl}-N-methylbenzamide (350 mg) .
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compound (8.12 g, 88.0%) as white crystals. [0714] Mp:185.9-186.0C (dec.) [a]o28 = -5.9(c 0.209,
MeOH) 1H-NMR (400MHz, DMSO-d6)6 ppm : 1.96 (2H, d, J = 14 Hz), 2.24-2.38 (2H, m), 2.41-2.56 (2H,
m), 2.73 (3H, s), 2.85-2.98 (1H, m), 3.03-3.16 (4H, m), 3.27-3.53 (4H, m), 3.63 (2H, s), 4.09-4.22 (1H,
m), 4.38 (1H, d, J = 13.5 Hz), 5.85 (1H, d, J = 7.5 Hz), 7.20-7.37 (16H, m), 7.56 (1H, d, J =2 .0 Hz), 7.59
(1H, d, J = 8.5 Hz), 8.27 (1H, s), 9.18 (2H, br). 211 [0715] Example 51(a) Synthesis of phenyl
[1-(3,3,3-trifluorpeMamethylpropanamido)- 2-(5)-(3,4-dichlorophenyl)-4-penten-2-ylimethylcarbamate
[0716] [F169] F" FIOIf FIOI(kj FF~NHI"Ny~~ AFv'N/.,, O CIF"v N/. Cl Cl0717]
N-[2-(5)-(3,4-Di¢rbrophenyl)-2> fifetAyhdindePehtene

'H-NMR (400MHz, DMSO-d¢)® ppm : 1.96 (2H, d, J = 14.5 Hz),

2.07 (3H, s), 2.42-2.58 (1H, m), 2.65-2.78 (4H, m), 2.85-3.03
(2H, m), 3.11 (3H, s), 3.21-3.48 (6H, m), 3.62 (2H, s),
4.02-4.17 (1H, m), 4.42 (1H, 4, J = 14 Hz), 7.20-7.24 (1H, m),
7.27-7.39 (3H, m), 7.47 (5H, s), 7.54 (1H, dd, J = 2.0, 8.5
Hz), 7.63 (1H, 4, J = 8.5 Hz), 7.77 (1H, d, J = 2.0 Hz), 8.30
(1, s), 10.24 (1H, br).

[0607]

Example 41 (a)

Synthesis of tert-butyl {[2-(S)-(3,4-dichlorophenyl)-1-(N-

methyl-trimethylacetamide)-4-oxolbutan-2-yl}methylcarbamate

[0608]
[F142]
\\N/BOC o (o] ~._ _Boc
1) %m /,,,N
ITI T(s) CHO
2) OsOy4, NMO
3) NalO,4

Cl
Cl

[0609]

Similar to Example 36(a), tert-butyl [1-(N-methyl-
trimethylacetamide) -2-(S)-(3,4-dichlorophenyl) (4-penten-2-
yl) Ilmethylcarbamate was obtained (1.60 g) by use of tert-
butyl [2-(S)-(3,4-dichlorophenyl)-1l-methylamino (4-penten-2-
yl) Imethylcarbamate (1.23 g) synthesized in Example 26(d) and
pivaloyl chloride (0.49 mL). Subsequently, similar to

Example 26 (f), tert-butyl {[2-(S)-(3,4-dichlorophenyl)-1-(N-
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1'-yl]-3,3,3-trifluoro-N-methylpropanamide (400 mg) synthesized in Example 29(a) was dissolved in ethyl
acetate (4 mL) . At room temperature, saturated aqueous sodium bicarbonate (4 mL) and phenyl
chloroformate (0.26 mL) were added thereto, and the mixture was stirred for 2 hours at the same
temperature. Subsequently, phenyl chloroformate (0.26 mL) was added to the reaction mixture, and the
resultant mixture was stirred for another 2 hours. The reaction mixture was extracted with ethyl acetate,
sequentially wasbedywithrnwater rafich sattsateaehriae sand driedoversadidm-suifate anhydrate. The
solvent was concentrated under reduced pressure, and the residue was purified through silica gel

column chromat’ddﬁé%ﬁ?if(h%%&ﬁ@téth% atétaie=729, fP212RErely give thé titRFEompblihd (498 mg,

94.8%). [0718] AB) 1H-NMR Hz, CDC13)S ppm : 2.73 (1H, dd, J = 6.5,
13.5 Hz), 2.87 (3H, %: tm%oefl g %e§%%l ON Ig %H% s), 3.98-4.17 (1H, m), 4.44-4.62
(1H, m), 5.04 (kH.th1bEodTbiz), a%eﬁitbﬂzlyﬂp}aéwywa&éa&%ew ()56.99-7.07 (2H, m), 7.11
(1H. dd. J = 2.5, 8.5 Hz), 7.13-7.19 (1H, m) , 7.25-7.38 (3H, m) , 7.41 (1H, d, J = 8.5 Hz). [0719]
Example 51(b) Syntieesis of pheryi (3, 33-Hifidtrd N Hhdthylpropahabidis)- { [1-(S) -

2-(5)-(3,4-dichloropher hydrox tan-2-y thylcarbamate [0720] [F170] Q721] Under argon,
phenyl [1- (333(1?HfI%orY%€El DYgroaspentan-2i vl methylcarbamate 107201 [FHZ91 9791

dihydroxylbutyllmethylcarbamate (1.62 g) was obtained by use
of tert-butyl {[2-(S)-(3,4-dichlorophenyl)-1- (N-methyl-
trimethylacetamide) -4, 5-dihydroxy]pentan-2-yl}methylcarbamate
(1.60 g). Thereafter, similar to Example 26(g), the title
compound was obtained (1.40 g, 92.6%, 3 steps) by use of
tert-butyl {[1-(S)-(3,4-dichlorophenyl)-1- (N-methyl-
trimethylacetamide) -3, 4-dihydroxy]butyl}methylcarbamate (1.60
g) .

[0610]

MS (FAB) m/z 459 ((M+H)")

'H-NMR (400MHz, CDCl3)8 ppm : 1.23 (9H, brs), 1.28 (9H, s),
2.82 (3H, s), 2.80-2.92 (1H, m), 3.07-3.18 (4H, m), 4.15-4.28
(l1H, m), 4.36-4.48 (1H, m), 7.10 (1H, dd, J = 2.5, 8.5 Hz),
7.33 (1H, 4, J = 2.5 Hz), 7.41 (1H, 4, J = 8.5 Hz), 9.69 (1H,
t, J =2.0 Hz).

[0611]

Example 41 (b)

Synthesis of tert-butyl {[l-(N-methyl-trimethylacetamide)-2-
(S)-(3,4-dichlorophenyl)-4-[spiro (benzo(c)thiophene-(2S) -
oxido-1(3H),4"'-piperidin)-1'-yl]lbutan-2-yl]lmethylcarbamate

[0612]
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methylpropanamido)-2-(S)-(3,4-dichlorophenyl)-4-penten-2- yllmethylcarbamate (410 mg) was dissolved
in anhydrous tetrahydrofuran (4 mL) . Under cooling with ice, a 1.06M 213 solution (0.80 mL) of borane
tetrahydrofuran complex in tetrahydrofuran was added thereto, and the mixture was stirred for 1 hour.
Water (0.3 mL), 3N aqueous sodium hydroxide (0.9 mL), and 30% aqueous hydrogen peroxide (0.9 mL)
were added to the reaction mixture, and the resultant mixture was stirred for 1 hour at room temperature.
The reaction mixtuse was extracted with ethyl acetate, sequentially washed with water and saturated
brine, and dried over sodium sulfate anhydrate. The solvent was concentrated under reduced pressure,
and the residue was purified through silica geI column chromatography (n-hexane"&thyl acetate=1:2), to

thereby give the title compound (311 m ©%). [0722] MS (FAB) m/z 521 ((M 1H-NMR (400MHz,
CDC13)S ppm :1.05-1.21 (1H, m), 1.6 c(1Hom) 1.85-1. 978 H, m), 2.17-2« m), 2.97 (3H, s),
3.20-3.41 (2H, m), 28(‘3H/%‘)°34835 m)360369 (1Hy m)?ll\IZgﬁS (2H, ™ )688704(2H
m), 7.10 (1H, d >R0:-8 b 7.13-7. 20H(1Fr M)C@z% 7. 3}{%& my[; (T, d = 8.5 Hz). [0723]
Example 51(c) Synthebis gk phenyl [1-(3,3,3-trifluoro-N-methylptopaha )-

2-(5)-(3,4-dichloropheny d xo-pentan-Z-Wifg@fﬁ%grbamate [0724] 1] 214
' of

Cl

Cl

[0613]

Similar to Example 26 (h), the title compound was
obtained (748 mg) by use of tert-butyl {[2-(S)-(3,4-
dichlorophenyl)-1- (N-methyl-trimethylacetamide)-4-oxo]butan-
2-yl}imethylcarbamate (500 mg) and spiro (benzo (c)thiophene-
(2S) —oxido-1(3H),4'-piperidine) / (S) - (+) -mandelate (448 mg) .
[0614]

MS (FAB) m/z 664 ((M+H)")

'H-NMR (400MHz, CDC1l3)d ppm : 1.20 (9H, brs), 1.30 (9H, s),
1.45-1.55 (1H, m), 1.80-1.98 (2H, m), 2.13-2.28 (3H, m),
2.32-2.47 (3H, m), 2.50-2.62 (1H, m), 2.68-2.78 (1lH, m),
2.82-3.00 (4H, m), 3.13 (3H, s), 3.97 (1, d, J = 17 Hz),
3.90-4.20 (1H, m), 4.29 (1H, d, J = 17 Hz), 4.47-4.70 (1H, m),
7.05-7.09 (1H, m), 7.25-7.33 (5H, m), 7.38 (1H, d, J = 8.5
Hz) .

[0615]

Example 41 (c)

Synthesis of N-{2-(S)-(3,4-dichlorophenyl)-2-methylamino-4-
[spiro (benzo (c)thiophene- (2S)-oxido-1(3H),4'-piperidin)-1"'-

yl]lbutyl}-N-methyl-trimethylacetamide
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S03F011F,~,~CHOHEt3N, DMSO I C1C107 25 1 Under argon, phenyl [1-(3,3,3-trifluoro-N-
methylpropanamido)-2-(S)-(3,4-dichlorophenyl)-5-hydroxy- pentan-2-yllmethylcarbamate (100 mg) was
dissolved in anhydrous dimethyl sulfoxide (1.0 mL) . At room temperature, triethylamine (0.16 mL) and
pyridine sulfur trioxide complex (94 mg) were added thereto, and the mixture was stirred for 4 hours at
room temperature. Water was added to the reaction mixture, and the mixture was extracted with ethyl
acetate. The orgasic layer was sequentially washed with water and saturated brine and dried over
sodium sulfate anhydrate. The solvent was concentrated under reduced pressure, to thereby give the
title compound (F15'fig). [0 7 2 6 ] MS (FAB) m/z 519 ((M+H)~) 1H-NMR (4 OOMHz, CDC13) 6 ppm : 2
.07-2.23(2H,m),2.28-2.40(1H, m), 2.7 8-2. 90 (1H, m), 2. 96 (3H, s), 3. 18-3.39 (2H, m), 3.29
(3H, s), 4. 20-4. 53 (2H, m) , 6. 81- (2H, m),7.11(1H, dd,J-2.0,8.5H .17 (1H,t,J-7.5
Hz), 7.24-7.37 (3H, m), 7.43 (1H ple 51(d) Synthesis
of phenyl {1-(3,3,3-giflu0{o-l\é6rcne

0
2-(5)-(3,4-dichloropfienyl) ffﬂhiom‘f&ie-(ZS)- /?NH ! S\O(S)
oxido-1(3H),4"pijerichf)-1 isAlpentan-2-ylimethylcarbamate G

Cl

Cl

[0617]

Similar to Example 26 (i), the title compound was
obtained (532 mg, 86.4%, 2 steps) by use of tert-butyl {[1l-
(N-methyl-trimethylacetamide)-2-(S)-(3,4-dichlorophenyl) -4-
[spiro (benzo (c)thiophene- (2S)-oxido-1(3H),4"'-piperidin)-1"'-
yllbutan-2-yl]lmethylcarbamate (730 mg) .

[0618]

MS (FAB) m/z 564 ((M+H)")

'H-NMR (400MHz, CDCls)d ppm : 1.20 (9H, s), 1.52-1.75 (2H, m),
1.95-2.20 (3H, m), 2.23 (3H, s), 2.32-2.58 (6H, m), 2.61 (3H,
s), 2.90-3.15 (2H, m), 3.23-3.33 (l1H, m), 3.92-4.07 (2H, m),
4.34 (1H, 4, J = 17 Hz), 7.29-7.38 (5H, m), 7.42 (1H, d, J =
8.5 Hz), 7.62 (1lH, br).

[0619]

Example 41 (d)

Synthesis of Nl—{l—(N—methyl—trimethylacetamide)—2—(S)—(3,4—
dichlorophenyl)-4-[spiro (benzo(c)thiophene- (2S)-oxido-
1(3H),4"'-piperidin)-1'-yllbutan-2-yl}-N'-methyl-N°-ethyl-N*-

phenyloxalamide
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[0728] [F172] C1 0729] Phenyl {[1-(3,3,3-trifluoro-N-methylpropanamido)-2-(S)
(3,4-dichlorophenyl)-5-oxo-pentan-2-ylimethylcarbamate (115 mg) was dissolved in methanol (1 mL).
Under cooling with ice, sodium cyanoborohydride (14 mg) and spiro(benzo(c)thiophene-
(2S)-oxido-1(3H),4'-piperidine)/(S)-(+)-mandelate (79 mg) were added thereto, and then acetic acid (19 L)
was added thereto. The temperature of the mixture was then returned to room temperature, and the
mixture was stirred for 30 minutes. The reaction mixture was poured into saturated aqueous sodium
bicarbonate, and the mixture was extracted with ethyl acetate, washed with saturated brine, and dried
over sodium sulf&fe? Bhhydrate. The solvent was concentrated under reduced pressure, and the residue
was purified through silica gel column chromatography (ethyl acetate -> ethyl acetate : 216
methanol=10:1), to thereby give the title compound (97 mg, 69.7%, two ). [0730] MS (FAB) m/z 724
((M+H)") 1H-NMR (400MHz, CDC13 pnl()97117(1H m), 1.51-1. , m), 1,82-2.09 (3H, m)
2.25-2.49 (6H, m), 2.80-2.98 (2H, 02 (3H, s), 3.17-3.47 (2H, m), 3.28 (SHOS) .99 |
Hz), 4.18-4.38 (2H, m), 4.43-4.55 (1 6.87-7. O\(lH) m), 7.08-7. 19\(ZH , 1.25-Y.43 (9H, m).
[0731] Example 51(e) Syn Fa95|s of phenyl§l-(3, Nf,l[a%m) N-methydpro iflq)- g (s)
2-(5)-(3,4- dlchlo%pﬁeﬁyi) iro(ber zob:)thlo e-2S)- >H\’tN/n,, o}

| )

EtzN, CH5CN
cl
cl Cl

[0621]

Similar to Example 26(j), the title compound was
obtained (111 mg, 82.4%) by use of N-{2-(S)-(3,4-
dichlorophenyl)-2-methylamino-4-[spiro (benzo (c)thiophene-

(2S) —oxido-1(3H),4'-piperidin)-1"-yl]lbutyl}-N-methyl-
trimethylacetamide (60 mg) .

[0622]

MS (FAB) m/z 739 ((M+H)")

'H-NMR (400MHz, CDC1l3)8 ppm : 1.25 (9H, s), 1.25 (3H, t, J =
7.0 Hz), 1.44-1.52 (1H, m), 1.78-1.92 (2H, m), 1.98-2.10 (1H,
m), 2.13-2.27 (2H, m), 2.30-2.43 (4H, m), 2.64-2.78 (2H, m),
2.86 (3H, s), 3.05 (3H, s), 3.72-3.88 (2H, m), 3.97 (1H, d, J
=17 Hz), 4.05-4.35 (3H, m), 6.25 (1H, br), 7.02-7.07 (2H, m),
7.25-7.35 (6H, m), 7.45-7.52 (3H, m).

[0623]

Example 41 (e)

Synthesis of Nl—{l—(N—methyl—trimethylacetamide)—2—(S)—(3,4—

dichlorophenyl)-4-[spiro (benzo(c)thiophene- (2S)-oxido-
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oxido-1(3H),4'-piperidin)-1'-yl]pentan-2-yl}methylcarbamate hydrochloride (Compound No. 591) [0732]
[F173] HCI CI 0733] Phenyl {1-(3,3,3-trifluoro-N-methylpropanamido)-2-(S)
(3,4-dichlorophenyl)-5-[spiro(benzo(c)thiophene-(2S)-oxido-
1(3H),4'-piperidin)-1'-yl]pentan-2-yl}methylcarbamate (97 mg) 217 was dissolved in ethyl acetate. 4N
HC1-1,4-dioxane (0.1 mL) was added thereto, and the solvent was concentrated under reduced
pressure. Etheriwas pddeddodbeiresidue, fojawed thy filtration-ahehdnying, tn’thetaby give the title
compound (70 mg, 68.6%) as white powder. [0734] 1H-NMR (400MHz, DMSO-d6)6 ppm : 1.15-1.43
(1H, m), 1.75- 19 HO RN AT952 D ESACH)O2izE (1(Go8PS * 4 ¥oHz) 72.34-2.48 (1H, m), 2.73-3.19
(8H, m), 3.27 (3!—6,76584?.47-3.57 (1H, m), 3.59-3.88 (3H, m), 4.08 (1H, d, J = 17.0 Hz), 4.13-4.42 (2H, m),
4.68 (1H, d, J =17.0 Hz), 6.40-6.67 (1H, m), 6.93-7.10 (1H, m), 7.11-7.22 (1H, m), 7.25-7.46 (7H, m),
7.52-7.69 (2H, my11@.70 (1H, br). [0735] Example 52(a) Synthesis of 4-chlorophenyl [1-(3,3,3-trifluoro-N-
methylpropanamido)-2-(S)-(3,4-dichlorophenyl)-4-penten-2- yl] methylcarbamate [0736] [F174] CI

¢ ¢

\/NIO ~_N_O
HCI
O N0 S (s) o “NTYo S(s)
1, N O 1, N O
'}' ©) '}' S)
HCI
Cl Cl
Cl Cl
[0625]

Similar to Example 26 (k), the title compound was
obtained as white powder (88 mg, 75.6%) by use of N'-{1-(N-
methyl-trimethylacetamide)-2-(S)-(3,4-dichlorophenyl)-4-
[spiro (benzo (c)thiophene- (2S)-oxido-1(3H),4"'-piperidin)-1"-
yllbutan-2-yl}-N'-methyl-N°-ethyl-N°-phenyloxalamide (111 mg) .
[0626]

[a]p™®= -38.4°(c 0.513, MeOH)

'H-NMR (400MHz, DMSO-d¢)d ppm : 1.05 (3H, t, J = 7.0 Hz),
1.16 (9H, s), 1.98-2.57 (6H, m), 2.73-2.87 (2H, m), 2.92-3.18
(5H, m), 3.25-3.62 (6H, m), 3.68-3.78 (2H, m), 4.10 (1H, d, J
= 17 Hz), 4.15-4.32 (1H, m), 4.70 (1H, d, J = 17 Hz),
7.22-7.60 (12H, m), 10.47 (1H, br).

[0627]

Example 42 (a)

Synthesis of tert-butyl {[1l-(N-methyl-trimethylacetamide)-2-
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CI CI [0737] 218 Similar to Example 51(a), the titte compound was obtained (303 mg, >100%) by use of
N-[2-(S)-(3,4- dichlorophenyl)-2-methylamino-4-pentene-I'-yl]-3,3,3- trifluoro-N-methylpropanamide (200
mg) synthesized in Example 4(a) and 4-chlorophenyl chloroformate (0.29 mL). [07381 MS (FAB) m/z
537 ((M+H)~) 1H-NMR (400MHz, CDC13) 6 ppm : 2 .74 (1H, dd, J- 6 .0, 13 . 5 Hz) 2.85 (3H, s),
2.92-3.33 (3H, m), 3.15 (3H, s), 3.84-4.06 (1H, m), 4.50-4.73 (1H, m), 4.98-5.12 (2H, m), 5.71-5.88 (1H,
m), 6.87-7.06 (2&), M) ,74101{tH] dbodher ] 8-51 Hr}-624-3.32-2Hy 81)o-2.84 (1H, d, J - 2. 5 Hz) , 7.42
(1H,d, J - 8. 5 Hz) [07391 Example 52(b) Synthesis of 4-chlorophenyl fl-(3,3,3-trifluoro-N-
methylpropanafitdd)°2-{SPe3 saichistophényfiperidin) -1 -yl]butan-2-

[splro(benzo(c)tf% ph ne ﬁ%%l XIdO 1(3H) 4'-piperidin)-I'- yllpentan-2-yllmethylcarbamate [0 7 4 0]
[F175] [ 0 7 411218 Simifar to Example 51(b), 4-chlorophenyl [1-(3,3,3-
trifluoro-N-methytpropanamido)-2-(S)-(3,4-dichlorophenyl)-5- hydroxy-pentan-2-yllmethylcarbamate (180
mg) was obtained by use of 4-chlorophenyl [1-(3,3,3-trifluoro-N-
methylpropanarhidd)/2-(S)-(3,4-dichlorophenyl)-4-penten-2- yllmethylcarbamate (296 mg) . Subsequently,

similar to
o
(:E ;NH
O \\N,Boc (e} \\N,Boc N o
1, N N N H
ITI '[(s) CHO H I )

NaBH5CN
o MeOH, AcOH cl

Cl Cl

[0629]

Similar to Example 26 (h), the title compound was
obtained (723 mg) by use of tert-butyl {[1-(S)-(3,4-
dichlorophenyl)-1- (N-methyl-trimethylacetamide)-3-
oxo]propyllmethylcarbamate (500 mg) synthesized in Example
41 (a) .

[0630]

MS (FAB) m/z 659 ((M+H)")

'H-NMR (400MHz, CDCl3)d ppm : 1.18 (9H, brs), 1.30 (9H, s),
1.63-1.77 (2H, m), 1.82-1.93 (1H, m), 2.02-2.30 (6H, m),
2.50-2.62 (1H, m), 2.68-2.78 (1H, m), 2.80-3.02 (4H, m), 3.14
(34, s), 3.62 (2H, s), 3.85-4.12 (1H, m), 4.30-4.68 (1H, m),
6.31 (1H, br), 7.06 (1H, dd, J = 2.0, 8.5 Hz), 7.12-7.15 (1H,
m), 7.22-7.36 (4H, m), 7.39 (1H, 4, J = 8.5 Hz).

[0631]

Example 42 (b)

Synthesis of N-{2-(S)-(3,4-dichlorophenyl)-2-methylamino-4-
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Example 51(c), 4-chlorophenyl [1-(3,3,3-trifluoro-N-
methylpropanamido)-2-(S)-(3,4-dichlorophenyl)-5-oxo-pentan-2- yllmethylcarbamate (167 mg) was
obtained by use of 4- chlorophenyl [1-(3,3,3-trifluoro-N-methylpropanamido)-2-(S)-
(3,4-dichlorophenyl)-5-hydroxy-pentan-2-yllmethylcarbamate (174 mg) Thereafter, similar to Example 51
(d), the title compound was obtained as white powder (136 mg, 36.3%, 4 steps) by use of
4-chlorophenyl [13-(3,3:3-triflueronNe methy s ppapamida):2+5) (3«4 dichierophenyd:orpoxopentan-2-
yllmethylcarbamate (167 mg). [0742] MS (FAB) m/z 760 ((M+H)") 1H-NMR (400MHz, CDC13)S ppm :
1.00-1.17 (1H, md ] qusyh) 7A(AC )L 15820568 3ACADE DS 2 47 (6H, m), 2.82-3.09 (2H, m), 2.98 (3H,
s), 3.17-3.43 (2Ifl ég)zH]s.zs (3H, s), 3.99 (1H, d, J =16.5 Hz), 4.20-4.52 (3H, m), 6.83-7.02 (1H, br), 7.10
(1H, dd, J = 2.0, % z), 7.20-7.36 (8H, m), 7.40 (1H, d, J 8.5 Hz). 0743] Example 52(c) Synthesis of
4-chlorophenyl {+{3.8,3-trifluoro-N 220 methylpropanamido)-2-(S)-(3,4-dichlorophenyl)-5-
[spiro(benzo(c)thiophene-(2S)-oxido-1(3H),4'-piperidin)-I'- ylJpentan-2-yl}methylcarbamate hydrochloride
(Compound No. 633) [0744] [F C1 0745] Similar to Example 51(e), th =@ compound was obtained
as white powder (80 mg, 56.2%) of 4-

(6] ~. .Boc

(e} ~
NH o)
ool o c.HCI - |
N (s) > | (s)
' EtOH
cl Cl
cl Cl
[0633]

Similar to Example 26 (i), the title compound was
obtained (528 mg, 89.0%, 2 steps) by use of tert-butyl {[1l-
(N-methyl-trimethylacetamide)-2-(S)-(3,4-dichlorophenyl)-4-
[3-ox0-3,4-dihydro-2H-spiro(isoquinoline-1,4"'-piperidin)-1"-
yl]lbutan-2-yl]methylcarbamate (700 mg) .

[0634]

MS (FAB) m/z 559 ((M+H)")

'H-NMR (400MHz, CDC13)8 ppm : 1.20 (9H, s), 1.60-1.88 (3H, m),
1.95-2.58 (11

H, m), 2.61 (3H, s), 2.90-3.04 (2H, m), 3.32 (1H, 4, J = 14
Hz), 3.64 (2H, s), 3.93 (l1H, d, J = 14 Hz), 6.42 (1lH, br),
7.16 (1#, 4, J = 7.0 Hz), 7.24-7.45 (5H, m), 7.62 (lH, s).
[0635]

Example 42 (c)

Synthesis of Nl—{l—(N—methyl—trimethylacetamide)—2—(S)—(3,4—
dichlorophenyl)-4-[3-0x0-3,4-dihydro-2H-spiro (isoquinoline-

1,4'-piperidin)-1'-yllbutan-2-yl}-N'-methyl-N’-ethyl-N?-
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chlorophenyl {1-(3,3,3-trifluoro-N-methylpropanamido)-2-(S)-
(3,4-dichlorophenyl)-5-[spiro(benzo(c)thiophene-(2S)-oxido-
1(3H),4'-piperidin)-1'-yl]pentan-2-yl}methylcarbamate (136 mg). [0746] 1H-NMR (400MHz, DMSO-d6) 6
ppm :1.21-1.47 (1H, m), 1.76-1.91 (1H, m), 1.94-2.19 (3H, m), 2.25 (1H, d, J = 14.0 Hz), 2.35-2.48 (1H,
m), 2.77-3.18 (8H, m), 3.25 (3H, s), 3.47-3.55 (1H, m), 3.59-3.87 (3H, m), 4.04-4.53 (3H, m), 4.68 (1H, d,
J =17.0 Hz), 65k6yi3£EHam)dé.03-7.17 (1H, m), 7.29-7.46 (7H, m), 7.55-7.67 (2H, m), 10.73 (1H, br).
[0747] Example 53(a) 221 Synthesis of 3-fluorophenyl [1-(3,3,3-trifluoro-N-
methylpropanarhifo)e2-(S)-(3,4-dichlorophenyl)-4-penten-2- yl] methylcarbamate [0748] [F177] I NH F°
FC.(s7 F'v N[{ql‘l%i 0 0749] Similar to Example 51(a), the title compound was obtained (256 mg,
94.1%) by use of N-[2-(S)-(3,4- dichlorophenyl)-2-(methylamino)-4-pentene-1'-yl]-3,3,3-
trifluoro-N-methylpropanamide (200 mg) synthesized in Example ©

\N 0 ~_N (0]
o~ @ ¥ e 0~ I
1 N H N//' N H
O] .

Et,N, CH,CN

cl Cl
cl Cl

[0637]

Similar to Example 26(]j), the title compound was
obtained (114 mg, 85.2%) by use of N-{2-(S)-(3,4-
dichlorophenyl)-2-methylamino-4-[3-o0x0-3,4-dihydro-2H-
spiro(isoquinoline-1,4"'-piperidin)-1'-yl]butyl}-N-methyl-
trimethylacetamide and (ethylphenylamino)-oxo-acetyl chloride
(53 mg) synthesized in Referential Example 3.

[0638]

MS (FAB) m/z 734 ((M+H)")

'H-NMR (400MHz, CDC1l3)8 ppm : 1.16 (3H, t, J = 7.0 Hz), 1.26
(94, s), 1.60-1.73 (2H, m), 1.77-1.89 (1H, m), 1.95-2.23 (6H,
m), 2.32-2.45 (1H, m), 2.62-2.74 (2H, m), 2.83 (3H, s), 3.07
(3, s), 3.62 (2H, s), 3.70-3.89 (2H, m), 4.05-4.29 (2H, m),
6.17-6.35 (2H, m), 7.00-7.07 (2, m), 7.11-7.16 (1H, m),
7.21-7.30 (4H, m), 7.30-7.37 (l1H, m), 7.42-7.54 (3H, m).
[0639]

Example 42 (d)

Synthesis of Nl—{l—(N—methyl—trimethylacetamide)—2—(S)—(3,4—
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4(a) and 3-fluorophenyl chloro formate (873 mg). [0750] MS (FAB) m/z 521 ((M+H)") 1H-NMR (400MHz,
CDC13)6 ppm : 2.75 (1H, dd, J = 6.0, 13.5 Hz), 2.85 (3H, s), 2.92-3.05 (1H, m), 3.09-3.32 (2H, m), 3.16
(3H, s), 3.90-4.07 (1H, m), 4.52-4.72 (1H, m), 5.05 (1H, d, J = 17.0 Hz), 5.09 (1H, d, J = 10.0 Hz),
5.72-5.89 (1H, m), 6.68-6.95 (3H, m), 7.11 (1H, dd, J = 2.5, 8.5 Hz), 7.22-7.31 (1H, m), 7.35 (1H,d, J =
2.5 Hz), 7.42 (1H, d, J = 8.5 Hz). [0751] Example 53(b) 222 Synthesis of 3-fluorophenyl
{1-(3,3,3-trifluora: Nk metbytprapanamida)-2&)43 4-dichierophenyheiro (isoquinoline-
[spiro(benzo(c)thiophene-(2S)-oxido-1(3H),4'-piperidin)-I'- yl] pentan-2-ylmethylcarbamate [0752] [F178]
F 1) BH3 F 0 ~ N F 2y H2o2l NaOAIC A13)PS 03 EA3XL DNISTE E1N PhitS'e@2H A CI 0753]

phenyloxalamide hydrochloride (Compound No. 38)

[0640]
[F150]
N__O
\/NIO \/I
HCI 2 SvNo N Yo
2 SN o N Yo — o N N H
N//‘ N H | S
| O HCI
cl
cl
[0641]

Similar to Example 26 (k), the title compound was
obtained as white powder (75 mg, 62.7%) by use of N'-{1-(N-
methyl-trimethylacetamide)-2-(S)-(3,4-dichlorophenyl)-4-[3-
0x0-3,4-dihydro-2H-spiro(isoquinoline-1,4"'-piperidin)-1"-
yllbutan-2-yl}-N'-methyl-N°-ethyl-N°-phenyloxalamide (114 mg) .
[0642]

[a]p™®= -64.9°(c 0.505, MeOH)

'H-NMR (400MHz, DMSO-d¢)d ppm : 1.05 (3H, t, J = 7.0 Hz),
1.18 (9H, s), 1.90-2.00 (2H, m), 2.18-2.90 (8H, m), 3.10 (3H,
s), 3.16-3.53 (6H, m), 3.60-3.78 (4H, m), 4.22-4.38 (lH, m),
6.52 (1H, br), 7.20-7.60 (11H, m), 8.37 (1H, s), 10.53 (1lH,
br) .

[0643]

Example 43 (a)

Synthesis of Nl—{l—(N—methylisobutylamide)—2—(S)—(3,4—
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Similar to Example 51(b), 3-fluorophenyl [1-(3,3,3
trifluoro-N-methylpropanamido)-2-(S)-(3,4-dichlorophenyl)-5- hydroxy-pentan-2-yllmethylcarbamate was
obtained (110 mg) by use of 3-fluorophenyl [1-(3,3,3-trifluoro-N-
methylpropanamido)-2-(S)-(3,4-dichlorophenyl)(4-penten-2- yl) Jmethylcarbamate (236 mg).
Subsequently, similar to Example 51(c), 3-fluorophenyl [1-(3,3,3-trifluoro-N-
methylpropanamide):2-Sp3 4 dichiorophenyl)r=nx0-pentanshdlmettytoarbamaie was obtained (117
mg) by use of 3- fluorophenyl [1-(3,3,3-trifluoro-N-methylpropanamido)-2-(S)- |

(3,4-dichlorophériyii BLHydﬂbk@@ﬁérﬁéﬁlZ Viimethyieafsamate (105 Ry e arergiitar to Example 51
(d), the title compou ghtained as white powder (102 mg, 36.6%, 4 steps) by use of
3-fluorophenyl ﬁ {SS §q3 aIlsoro 223 methylpropanamido)-2-(S)-(3,4-dichlorophenyl)-5-oxo-pentan-2-
yllmethylcarbamates@i14 mg). [0754] MS (FAB) m/z 742 ((M+H)") 1H-NMR (400MHz, CDC13)6 ppm :
0.97-1.18 (1H, m), 1.53-2.09 (5H, m), 2.25-2.48 (6H, m), 2.80-3.09 (2H, m), 2.99 (3H, s), 3.14-3.44 (2H,
m), 3.26 (3H, s)[ B899 {1H, d, J = 16.5 Hz), 4.20-4.57 (3H, m), 6.66-6.92 (2H, m), 7.10 (1H, dd, J = 2.0,
8.5 Hz), 7.20-7.37 (7H, m), 7.41 (1H, d, J = 8.5 Hz). [0755] Example 53(c) Synthesis of 3-fluorophenyl
{1-(3,3,3-trifluoro-N- methylpropanamido)-2-(S)-(3,4-dichlorophenyl)-5-
[spiro(benzo(c)thiophene-(2S)-oxido-1(3H),4'-piperidin)-I'- yljpentan-2-yl} ylcarbamate hydrochloride

(@]
NH b
s 0 Nt o)
'l“ S)

EtgN, CH3CN
(o] cl

[0645]

Similar to Example 26(j), the title compound was
obtained (92 mg, 69.6%) by use of N-{2-(S)-(3,4-
dichlorophenyl)-2-methylamino-4-[spiro (benzo(c)thiophene-
(2S)-oxido-1(3H) ,4"'-piperidin)-1"-yl]lbutyl}-N-
methylisobutylamide (100 mg) synthesized in Example 36 (e) and
(ethylphenylamino) -oxo-acetyl chloride (77 mg) synthesized in
Referential Example 3.

[0646]

MS (FAB) m/z 725 ((M+H)")

'H-NMR (400MHz, CDC1l3)8 ppm : 1.09 (3H, d, J = 6.5 Hz), 1.11
(34, 4, J = 6.5 Hz), 1.17 (3H, t, J = 7.0 Hz), 1.44-1.52 (1H,
m), 1.77-1.92 (2H, m), 2.00-2.10 (1H, m), 2.13-2.23 (2H, m),
2.28-2.45 (4H, m), 2.63-2.86 (6H, m), 3.05 (3H, s), 3.70-3.90

(24, m), 3.97 (1, 4, J = 17 Hz), 4.03-4.33 (2H, m), 4.29 (1H,
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[F179] HCI 0757] Similar to Example 51(e), the title compound was obtained as white powder (84 mg,
78.7%) by use of 3- fluorophenyl {1-(3,3,3-trifluoro-N-methylpropanamido)-2-(S) CI CI HCI 224
(3,4-dichlorophenyl)-5-[spiro(benzo(c)thiophene-(2S)-oxido-
1(3H),4'-piperidin)-1'-yl]pentan-2-yl}methylcarbamate (102 mg). [0758] 1H-NMR (400MHz, DMSO-d6) 6
ppm : 1.21-1.44 (1H, m) , 1.76-1.91 (1H, m), 1.93-2.20 (3H, m), 2.25 (1H, d, J = 14.0 Hz), 2.34-2.47 (1H,
m), 2.78-3.18 (8H, m)=312b (8H,,5)s 3247-8189 (4H, m), ©L034.50 (3bh mnK¥,.68 (2B+d, I5= 17.0 Hz),
6.38-6.64 (1H, m), 6.86-7.11 (2H, m), 7.28-7.47 (6H, m), 7.53-7.69 (2H, m), 10.72 (1H, br). [0759]
Example 54(a) $yRthésis of 2¢miethaxyph&hyl T-(3,3,3-trifluoro-N-
methylpropanarpg%)4)7%-(8)-(3,4-dichlorophenyI)-4-penten-2- yl] methylcarbamate [0760] [F180] F F O \NH
0--ClII F 0 OMe OMe

Example 43 (b)

Synthesis of N'-{1- (N-methylisobutylamide)-2-(S)-(3,4-
dichlorophenyl)-4-[spiro (benzo(c)thiophene- (2S)-oxido-
1(3H),4"'-piperidin)-1'-yl]lbutan-2-yl}-N'-methyl-N°-ethyl-N*-

phenyloxalamide hydrochloride (Compound No. 39)

[0648]
[F152]
0~y o sb(S)LC:I' 0~y o Sb(s)
s My,
A O
HCI
Cl Cl
Cl Cl
[0649]

Similar to Example 26 (k), the title compound was
obtained as white powder (65 mg, 67.1%) by use of Ni-{1-(N-
methylisobutylamide)-2-(S)-(3,4-dichlorophenyl)-4-

[spiro (benzo (c)thiophene- (2S)-oxido-1(3H),4"'-piperidin)-1"'-
yl]butan—Z—yl}—Nl—methyl—Nz—ethyl—NQ—phenyloxalamide (92 mqg) .
[0650]

[a]lp*®= -44.3°(c 0.508, MeOH)

'H-NMR (400MHz, DMSO-d¢)d ppm : 0.98 (6H, t, J = 7.0 Hz),

1.05 (3H, t, J =7.0 Hz), 1.98-2.07 (1H, m), 2.22-2.58 (6H,
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FNOiOiQi0761] Similar to Example 51(a), the titte compound was obtained (264 mg, 94.8%) by use
of N-[2-(S)-(3,4- dichlorophenyl)-2-methylamino-4-pentene-1'-yl]-3,3,3 225 trifluoro-N-methylpropanamide
(200 mg) synthesized in Example 29(a) and 2-methoxyphenyl chloroformate (933 mg). [0762] MS (FAB)
m/z 533 ((M+H)") 1H-NMR (400MHz, CDC13)6 ppm : 2.68 (1H, dd, J = 7.0, 13.5 Hz), 2.90 (1H, dd, J =
7.0, 13.5 Hz), 2.97 (3H, s), 3.18-3.39 (2H, m), 3.25 (3H, s), 3.78 (3H, s), 4.24-4.47 (2H, m), 4.98 (1H, d,
J =17.0 Hz), 5.08,(1H, ™8-J2>= 40.0 #z), b)72-53.86H, 1m),(H:82:6).99 3Kz M)37,0&Y,17 (2H, m), 7.35
(1H,d,J=2.0 Hz), 7.38 (1H, d, J = 8.5 Hz). [0763] Example 54(b) Synthesis of 2-methoxyphenyl
{1-(3,3,3-trifluord-NO iethyIpf6Pan&midd)-2(SY-(3%-didhorbphehyh=5-4 - 20 (2H, m), 4.70

CpreGermciphere (2901 16 & penin 1 g 2 Apygpamae 0764 12
[0651]
Example 44 (a)
Synthesis of tert-butyl {[1-(N-methylisobutylamide)-2-(S)-
(3, 4-dichlorophenyl) -4-[3-0x0-3, 4-dihydro-2H-
spiro (isoquinoline-1,4'-piperidin)-1'-yl]butan-2-
yllmethylcarbamate

[0652]

[F153]

O
QE%I\TH
fe) \N’BOC 0] \N,BOC N0
v, N s, N H
N e ero H O
NaBH,CN

. MeOH, AcOH cl
Cl

Cl
[0653]

Similar to Example 26 (h), the title compound was
obtained (1.30 g, 91.5%) by use of tert-butyl {[1-(S)-(3,4-
dichlorophenyl)-1- (N-methylisobutylamide) -3~
oxolpropyllmethylcarbamate (1.0 g) synthesized in Example
36(c) .

[0654]

MS (FAB) m/z 645 ((M+H)")

'H-NMR (270MHz, CDCls)d ppm : 1.10-1.40 (15H, m), 1.62-2.00
(2H, m), 2.07-2.40 (5H, m), 2.58-2.68 (l1H, m), 2.69 (3H, s),

2.79-3.06 (3H, m), , 3.13 (3H, s), 3.62 (3H, s), 3.62-3.72
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Cl 3-O OH N Ph<s')CO2H H CI 0765] Similar to Example 51(b), 2-methoxyphenyl [1-(3,3,3
trifluoro-N-methylpropanamido)-2-(S)-(3,4-dichlorophenyl)-5 Olvie FO"~I1FN i., ~L, F N/, 3) SOS3,
Et3N, DMSO | 226 hydroxy-pentan-2-ylimethylcarbamate was obtained (178 mg) by use of
2-methoxyphenyl [1-(3,3,3-trifluoro-N- methylpropanamido)-2-(S)-(3,4-dichlorophenyl)-4-penten-2-
yllmethylcarbamate (258 mg) . Subsequently, similar to Example 51(c), 2-methoxyphenyl
[1-(3,3,3-trifluoreiN; methylprepaaamido):2-(Siy3,4dctMarophenyh-5-axo-prriana-a4dlmethylcarbamate
was obtained (193 mg) by use of 2- methoxyphenyl [1-(3,3,3-trifluoro-N-methylpropanamido)-2-(S)-
(3,4-dichloroph®&nyl)-5-RydroxySperftan-2ymethylcarbamate (170 mg) Thereafter, similar to Example 51
(d), the title [0655]

Example 44 (b)

Synthesis of N-{2-(S)-(3,4-dichlorophenyl)-2-methylamino-4-
[3-ox0-3,4-dihydro-2H-spiro(isoquinoline-1,4"'-piperidin)-1"-
yllbutyl}-N-methylisobutylamide

[0656]

[F154]

(@] ~. . .Boc (@) ~
NH N (@]
PPN NP N N N H
T (s) | (s)
EtOH
Cl Cl
Cl Cl
[0657]

Similar to Example 26 (i), the title compound was
obtained (950 mg, 86.6%) by use of tert-butyl {[1-(N-
methylisobutylamide)-2-(S)-(3,4-dichlorophenyl)-4-[3-0ox0-3,4-
dihydro-2H-spiro(isoquinoline-1,4'-piperidin)-1'-yl]butan-2-
yl]methylcarbamate (1.30 g).

[0658]

MS (FAB) m/z 545 ((M+H)")

'H-NMR (400MHz, CDC13)8 ppm : 1.02 (3H, d, J = 6.5 Hz), 1.08
(34, 4, J = 6.5 Hz), 1.75-1.87 (3H, m), 1.95-2.45 (7H, m),
2.53 (3H, s), 2.50-2.77 (2H, m), 2.87-3.07 (3H, m), 3.36 (1H,
d, J =13 Hz), 3.61 (1H, 4, J = 10 Hz), 3.64 (3H, s), 3.92

(14, 4, J = 13 Hz), 6.36 (lH, br), 7.13-7.18 (1H, m),
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compound was obtained as white powder (179 mg, 51.6%, 4 steps) by use of 2-methoxyphenyl
[1-(3,3,3-trifluoro-N- methylpropanamido)-2-(S)-(3,4-dichlorophenyl)-5-oxo-pentan-2- yllmethylcarbamate
(193 mg). [0766] MS (FAB) m/z 754 ((M+H)") 1H-NMR (400MHz, CDC13)S ppm : 0.89-1.12 (1H, m), 1.58
(1H, dd, J = 1.5, 15.0 Hz), 1.64-1.80 (1H, m), 1.82-2.02 (3H, m), 2.24-2.49 (6H, m), 2.82-2.98 (2H, m),
3.08 (3H, s), 3.31 (3H, s), 3.18-3.49 (2H, m), 3.76 (3H, s), 3.98 (1H, d, J = 16.5 Hz), 4.07-4.22 (1H, m),
4.31 (1H, d, J =71.8.5-Hz) 4.534#4,.78) (1H,.m), 6.84;6.92 (2H; m),07.8757.16 (2H, m), 7.25-7.40 (7TH, M).
[0767] Example 54(c) Synthesis of 2-methoxyphenyl {1-(3,3,3-trifluoro-N-
methylpropanarhifo)22-(5)-(3,4-dichlorophenyl)-5 227
[spiro(benzo(c)@)i(%ph ne-é%%ﬁ-’gxido-l(SH),4'-piperidin)-|'- yl]pentan-2-yl}methylcarbamate hydrochloride
(Compound No. 6:?8%[87 ] TF182] F 0, k,, OMe F F N (s) CI HCI 0769] Similar to Example 51(e), the
title compound wiastekiainedhas white powderdil 14imgp 60:8%nh bydiserof(2y methaxyphenyl
{1-(3,3,3-trifluoro-N-methylpropanamido)-2-(S)-
dichlorophenyl)-4-[3-0x0-3,4-dihydro-2H-spiro (isoquinoline-

1,4'-piperidin)-1'-yllbutan-2-yl}-N'-methyl-N’-ethyl-N?-
phenyloxalamide
[0660]

[F155]

—=
\

—_—=

B\ T
z

Iz
—=
\

—~
(2

o]

z

Iz

@]

Et,N, CH,CN

cl Cl
Cl Cl

[0661]

Similar to Example 26(j), the title compound was
obtained as white powder (80 mg, 60.7%) by use of N-{2-(S)-
(3,4-dichlorophenyl)-2-methylamino-4-[3-ox0o-3,4-dihydro-2H-
spiro(isoquinoline-1,4"'-piperidin)-1'-yl]butyl}-N-
methylisobutylamide (100 mg) and (ethylphenylamino)-oxo-
acetyl chloride (77 mg) synthesized in Referential Example 3.
[0662]

MS (FAB) m/z 720 ((M+H)")
'H-NMR (400MHz, CDCl3)8 ppm : 1.09 (3H, d, J = 7.0 Hz), 1.10
(34, 4, § = 7.0 Hz), 1.15 (3H, t, J = 7.0 Hz), 1.63-1.73 (1H,

m), 1.77-1.87 (1H, m), 1.96-2.25 (7H, m), 2.37-2.48 (1H, m),
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(3,4-dichlorophenyl)-5-[spiro(benzo(c)thiophene-(2S)-oxido-
1(3H),4'-piperidin)-1'-yl]pentan-2-yl}methylcarbamate (179 mg). [0770] 1H-NMR (400MHz, DMSO-d6)6
ppm :1.13-1.44 (1H, m), 1.78-2.16 (4H, m), 2.24 (1H, d, J = 14.0 Hz), 2.34-2.48 (1H, m), 2.80-3.18 (8H,
m), 3.30 (3H, s), 3.45-3.55 (1H, m), 3.57 (3H, s), 3.60-3.92 (3H, m), 3.97-4.17 (2H, m), 4.31-4.49 (1H,
m), 4.68 (1H, d, J =17.0 Hz), 6.79-7.09 (3H, m), 7.11-7.20 (1H, m), 7.29-7.46 (5H, m), 7.52-7.66 (2H,
m), 10.55 (1H, br)s(0Z77Example b5(a). Synttwsjs ef 3-rmethoxyphneny) [1-63,3¢3-trifbloorosN ,228
methylpropanamido)-2-(S)-(3,4-dichlorophenyl)-4-penten-2- yl] methylcarbamate [0772] [F183] }Il NH F°
F C 11 F' v N Il CIo%773]3 Sinitdr taExamplé 5A(AY. tHé fitle™ompolfd was obtdined (263 mg,

A e i LV AT S LS i
chloroformate (933 41g).
Example 44 (d)
Synthesis of N'-{1-(N-methylisobutylamide)-2-(S)-(3,4-
dichlorophenyl)-4-[3-oxo-3,4-dihydro-2H-spiro (isoquinoline-
1,4'-piperidin)-1'-yllbutan-2-yl}-N'-methyl-N’-ethyl-N?-
phenyloxalamide hydrochloride (Compound No. 40)

[0664]

[F156]

N._O
~N o o I
HCI QS
o I N~ "O N° O
N0 NSO ——— N N~ H
1 N~ H ©)
N e !

Cl

[0665]

Similar to Example 26 (k), the title compound was
obtained as white powder (55 mg, 65.4%) by use of Ni-{1-(N-
methylisobutylamide)-2-(S)-(3,4-dichlorophenyl)-4-[3-0ox0-3,4-
dihydro-2H-spiro(isoquinoline-1,4"'-piperidin)-1'-yl]butan-2-
yl}—Nl—methyl—NQ—ethyl—Nz—phenyloxalamide (80 mqg) .

[0666]
[a]lp*®= -72.5°(c 0.434, MeOH)
'H-NMR (400MHz, DMSO-d¢)d ppm : 0.99 (6H, t, J = 7.0 Hz),

1.05 (3H, t, J =7.0 Hz), 1.99-2.00 (2H, m), 2.18-2.95 (9H,
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[0774] MS (FAB) m/z 533 (M+H)") 1H-NMR (400MHz, CDC13)S ppm : 2.66-2.79 (1H, m) , 2.89 (3H, s)
2.92-3.05 (1H, m), 3.10-3.37 (2H, m), 3.18 (3H, s), 3.75 (3H, s), 3.96-4.19 (1H, m), 4.40-4.69 (1H, m),
5.04 (1H, d, J = 17.0 Hz), 5.08 (1H, d, J = 10.5 Hz), 5.72-5.88 (1H, m), 6.45-6.67 (2H, m), 6.71 (1H, d, J
=7.5Hz),7.11 (1H,dd, J = 2.0, 8.5 Hz), 7.15-7.25 (1H, m), 7.33-7.39 (1H, m), 7.41 (1H, d, J = 8.5 Hz).
[0775] Example 55(b) 229 Synthesis of 3-methoxyphenyl {1-(3,3,3-trifluoro-N-
methylpropanamjdo)32-(8)-(34-dichjorephenygl)&> (541, m), 3.62 (2H, s), 3.68-3.78
[spiro(benzo(c)thiophene-(28)-oxido-1(3H),4'-piperidin)-|'- yl] pentan-2-yl}methylcarbamate [0776] [F184]
OMe 1) BH3 2)(F202"NaGH P F0 N/ Al'3)-SoB; Et3R2 DMEO PEI N PhSCOZH HEI0777] Similar to
Example 51(b) tt@ phgnyll[a (g tHqugrq N-methylpropanamido)-2-(S)-(3,4-dichlorophenyl)-5-
hydroxy-pentan- 2 ylcarbamate 1 7 mg) was obtained by

[0667]

Example 45 (a)

Synthesis of N'-{1-(3,3,3-trifluoro-N-methylpropanamido)-2-
(S)-(3,4-dichlorophenyl)-4-[3-0ox0-3,4-dihydro-2H-
spiro(isoquinoline—l,4'—piperidin)—1'—yl]butan—2—yl}—Nl—

methyl-N’-ethyl-N?-phenyloxalamide

[0668]
[F157]

\\n)oL \/NIO
Foo N @ 0 0 v No
F NH N"So
> N N~ H SR ®

e
Et,N, CH,CN
cl cl
cl Cl

[0669]

Similar to Example 35(i), the title compound was
obtained as white powder (197 mg, 76.2%) by use of N-{2-(S)-
(3,4-dichlorophenyl)-2-methylamino-4-[3-oxo-3,4-dihydro-2H-
spiro(isoquinoline-1,4"'-piperidin)-1'-yl]lbutyl}-3,3, 3~
trifluoro-N-methylpropanamide (200 mg) synthesized in Example
26 (1) and (ethylphenylamino)-oxo-acetyl chloride (143 mqg)
synthesized in Referential Example 3.

[0670]

MS (FAB) m/z 760 ((M+H)™)
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use of 3-methoxyphenyl [1-(3,3,3-trifluoro-N- methylpropanamido)-2-(S)-(3,4-dichlorophenyl)(4-penten-2-
yl) Imethylcarbamate (256 mg). Subsequently, similar to Example 51(c), 3-methoxyphenyl
[1-(3,3,3-trifluoro-N- methylpropanamido)-2-(S)-(3,4-dichlorophenyl)-5-oxo-pentan-2- yllmethylcarbamate
(135 mg) was obtained by use of 3- methoxyphenyl [1-(3,3,3-trifluoro-N-methylpropanamido)-2-(S)-
(3,4-dichlorophenyl)-5-hydroxy-pentan-2-yllmethylcarbamate (160 mg) Thereafter, similar to Example 51
(d) , the title compgunrd was ebtained@s, \hitg-powder (84 mgs,24.3%; 4 steps)uby use of
3-methoxyphenyl [1-(3,3,3-trifluoro-N 230

methylpropanarhidd)=2-(35-(3 Zidichlorophéhyh-5Léxd Pentdh-2- i ftRethytcarbamat®)(135 mg). [0778]

MS (FAB) m/z 754, (M+H)") 1H-NMR (4Q0MH: C13)6 ppm :.0.94-1.14 (1H, m), 1 ,dd, J=2.0,
15.0 Hz), 1.63-12?:'7 g(!\téH,%),j(l%s-%G (gH%r:? ‘2%3@4’7 H, n%,%é.ségmsfzh,%9%.&%(3& s),
3.15-3.46 (2H, 4m), 327 £3H, s} 3.73,(3k, 5)3380 (Ith,d,s) = 16.50H2),%4.2024.37(2H, m), 4.40-4.63 (1H,
m), 6.46-6.62 (1H, m), 6.67-6.74 (1H, m), 7.11 (1H, dd, J = 2.0, 8.5 Hz), 7.14-7.23 (1H, m), 7.25-7.38
(6H, m), 7.41 (1K, F =185 H7). [0779]* EXanipléS5(E) syhthesis bf 3emethdxdiphehlyi
{1-(3,3,3-trifluoro-N- methylpropanamida)-2-(S)-(3,4-dichlorophenyl)-5-
[spiro(benzo(c)t%io@gr%ﬁe&%{zég%ki o)-i(s?H)%,é'fgip%?id%h)- g yrﬁgén dr‘?—jzfgl}r%éthﬁgérb@rﬁate hydrochloride
(Compound Noy 687)10380] {188 .

[0671]

Example 45 (b)

Synthesis of N'-{1-(3,3,3-trifluoro-N-methylpropanamido)-2-
(S)-(3,4-dichlorophenyl)-4-[3-0x0-3,4-dihydro-2H-
spiro(isoquinoline—l,4’—piperidin)—1'—yl]butan—2—yl}—Nl—

methyl-N’-ethyl-N?-phenyloxalamide hydrochloride (Compound No.

41)
[0672]
[F158]
~_N (0] ~_N O gl
F (e} ~ I F (6] ~ I
F N0 N0 HCI F N0 NT O
FMN//. N H - F>|\)]\N//' N H
I ) I )
HCI
cl cl
Cl Cl
[0673]

Similar to Example 26 (k), the title compound was
obtained as white powder (172 mg, 83.3%) by use of Ni-{1-
(3,3,3-trifluoro-N-methylpropanamido)-2-(S)-(3, 4-

dichlorophenyl)-4-[3-0x0-3,4-dihydro-2H-spiro (isoquinoline-
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HCI CI CI HCI [0781] Similar to Example 51(e), the title compound was 231 obtained as white powder (70
mg, 79.7%) by use of 3- methoxyphenyl {1-(3,3,3-trifluoro-N-methylpropanamido)-2-(S)-
(3,4-dichlorophenyl)-5-[spiro(benzo(c)thiophene-(2S)-oxido-
1(3H),4'-piperidin)-1'-yl]pentan-2-yl}methylcarbamate (84 mg). [0782] 1H-NMR (400MHz, DMSO-d6)6
ppm : 1.17-1.43 (1H, m) , 1.77-2.19 (4H, m), 2.25 (1H, d, J = 14.0 Hz), 2.32-2.47 (1H, m), 2.78-3.18 (8H,
m), 3.25 (3H, s)i 31463188 {TH; m); 4!02-414m t(3ih; ); 14. 68 (i, th I =NE7 D Hz), -6112-6.33 (1H, m),
6.51-6.82 (2H, m), 7.13-7.26 (1H, m), 7.38-7.46 (5H, m), 7.53-7.73 (2H, m), 10.61 (1H, br). [0783]
Example 56(a) Byathesis o 20fatsrophenyfk (3,3, 3-trifluoro-N-
methylpropanaW%—(S)-(s,4-dichlorophenyI)-4-penten-2- yl] methylcarbamate [0784] [F186] F O\ I NH
C Fy-}~ F'VN(S)OxCIFO

[a]p?®= -56.4°(c 0.509, MeOH)

'H-NMR (400MHz, DMSO-d¢)d ppm : 1.19 (3H, t, J = 7.0 Hz),
1.85-1.98 (2H, m), 2.25-2.60 (5H, m), 2.65-2.97 (2H, m), 3.13
(3H, s), 3.15-3.50 (5H, m), 3.61 (3H, s), 3.63-3.78 (4H, m),
3.80-3.97 (1H, m), 4.10-4.23 (1H, m), 6.61 (1lH, br),
7.18-7.58 (11H, m), 8.38 (1H, br), 10.25 (1H, br).

[0675]

Example 46 (a)

Synthesis of N-{2-(S)-(N-methyl-2,2-diphenylacetamide) -2-
(3,4-dichlorophenyl)-4-[spiro (benzo (c)thiophene- (2S)-oxido-
1(3H),4"'-piperidin)-1"-yl]lbutyl}-3,3,3-trifluoro-N-
methylpropanamido

[0676]

[F159]

(0]
CI F O ~ (s)
FOo o~ F N0 S (s
EMN/"NH N s @ >|\/lL - N (0]

rAS) EtsN, CHyCN

Cl Cl

[0677]

Similar to Example 26(j), the title compound was
obtained (500 mg, 47.5%) by use of N-{2-(S)-(3,4-
dichlorophenyl)-2-methylamino-4-[spiro (benzo (c)thiophene-

(2S8) —oxido-1(3H),4"'-piperidin)-1"'"-yl]lbutyl}-3,3,3-trifluoro-
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C1 0785] Similar to Example 51(a), the title compound was obtained (286 mg, >100%) by use of
N-[2-(S)-(3,4 232 dichlorophenyl)-2-(methylamino)-4-pentene-1'-yl]-3,3,3- trifluoro-N-methylpropanamide
(200 mg) synthesized in Example 4(a) and 2-fluorophenyl chloroformate (873 mg). [0786] MS (FAB) m/z
521 ((M+H)") 1H-NMR (400MHz, CDC13)S ppm : 2.72 (1H, dd, J = 6.5, 13.5 Hz), 2.87-3.04 (1H, m), 2.93
(3H, s), 3.10-3.40 (2H, m), 3.22 (3H, s), 4.16-4.50 (2H, m), 5.00 (1H, dd, J = 1.5, 17.0 Hz), 5.05 (1H, dd,
J=1.5, 10.5 H2); £89:5184 CHd )i dD1¢7 O (BH, $)h 7hd3 (kHddid =200z, B40(lHch J = 8.5 Hz).
[0787] Example 56(b) Synthesis of 2-fluorophenyl {1-(3,3,3-trif|uoro-N-

methylpropanamidid)e2(S5-¢3 4rdichidrophenyly 52> 9)

[splro(benzo(c)tgg%g@eine (2S)-oxido-1(3H),4'-piperidin)-I'- yl] pentan-2-yl}methylcarbamate [0788] [F187]
O 1) BH3 2) H202, NaOH F -I N 3) SO3, Et3N, DMSO | 3-O CI OH

(FAB) m/z 784 ((M+H)")
'H-NMR (400MHz, CDCl3)8 ppm : 1.43-1.58 (1H, m), 1.80-2.10
(2H, m), 2.16-2.60 (7H, m), 2.66—2.93 (5H, m), 3.02-3.30 (5H,
m), 3.97 (1H, d, J =17 Hz), 4.10-4.40 (2H, m), 4.45-4.58 (lH,
m), 5.21 (l1H, br), 6.97 (1H, dd, J = 2.0, 8.5 Hz), 7.10-7.40
(16H, m).
[0679]
Example 46 (b)
Synthesis of N-{2-(S)-(N-methyl-2,2-diphenylacetamide) -2-
(3,4-dichlorophenyl)-4-[spiro(benzo (c)thiophene- (2S)-oxido-
1(3H),4"'-piperidin)-1"-yl]lbutyl}-3,3,3-trifluoro-N-
methylpropanamido hydrochloride (Compound No. 42)
[0680]

[F160]

F O ~ £ S (s) HCI F O ~ I'
F N" O 3 E N0 S (s)
~i1, N _ > P
HCI
Cl cl

Cl cl

[0681]

Similar to Example 26 (k), the title compound was
obtained as pale yellow powder (434 mg, 85.2%) by use of N-
{2-(S) - (N-methyl-2,2-diphenylacetamide)-2-(3, 4~

dichlorophenyl)-4-[spiro (benzo(c)thiophene- (2S)-oxido-
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N Ph<s')CO2H H CI 0789] Similar to Example 51(b), 2-fluorophenyl [1-(3,3,3
trifluoro-N-methylpropanamido)-2-(S)-(3,4-dichlorophenyl)-5 233 hydroxy-pentan-2-ylimethylcarbamate
was obtained (130 mg) by use of 2-fluorophenyl [1-(3,3,3-trifluoro-N-
methylpropanamido)-2-(S)-(3,4-dichlorophenyl)-4-penten-2- yllmethylcarbamate (278 mg) . Subsequently,
similar to Example 51(c), 2-fluorophenyl [1-(3,3,3-trifluoro-N-
methylpropanamide)y 24 Sht3 dedichiorophenyl)15-0x9iperian,; s methylearbamate (122 mg) was
obtained by use of 2- fluorophenyl [1-(3,3,3-trifluoro-N-methylpropanamido)-2-(S)-
(3,4-dichloroph&myi-slRydisgaertan-2finfethylcarbamate (123 mg) Thereafter, similar to Example 51
(d), the title CO[P d was obtained as white powder (101 mg, 26.1%, 4 steps) by use of
2-fluorophenyl [ ?%% ,3-trifluoro-N- methylpropanamido)-2-(S)-(3,4-dichlorophenyl)-5-oxo-pentan-2-
yllmethylcarbamate (422-mg)s [@790]s MS (RABY ym/z 742 (M+H)') 1H-NMR (400MHz, CDC13)S ppm :
0.92-1.11 (1H, m), 1.52-1.77 (2H, m), 1.82-2.06 (3H, m), 2.24-2.49 (6H, m), 2.82-2.97 (2H, m), 3.05 (3H,
s), 3.17-3.48 (2HMYR3.840BHI 5), BP%D(-ldd &ZI,P\PE& 1:6.5 H2);4.08-4( 251(1H m)2413te1M,/d, J = 16.5
Hz), 4.52-4.70 m), 7. rp% 6 »m),.7. d Hz). [0791] Example
56(c) Synthesis (])4?2 Irgofo%ﬁegr?yz/%{ %Ié 3 chfluofo g@_' > ) %?H ’ 3583 %% %I?

m), 4.09 (1H, d, J =17 Hz), 4.21-4.35 (1H, m), 4.71 (1H, d,

J =17 Hz), 5.57 (1lH, s), 7.10-7.50 (17H, m), 10.60 (1lH, br).
[0683]

Example 47 (a)

Synthesis of N-{2-(S)- (N-methyl-2,2-diphenylacetamide)-2-
(3,4-dichlorophenyl)-4-[3-0ox0-3,4-dihydro-2H-
spiro(isoquinoline-1,4"'-piperidin)-1'-yl]lbutyl}-3,3, 3~
trifluoro-N-methylpropanamido

[0684]

[F161]

@

QL9
cl F O
F O ~ F N0 N0
F NH N0 ,
& Et;N, CHsCN

cl Cl

al cl
[0685]

Similar to Example 26(]j), the title compound was
obtained (190 mg, 26.6%) by use of N-{2-(S)-(3,4-
dichlorophenyl)-2-methylamino-4-[3-0ox0-3,4-dihydro-2H-
spiro(isoquinoline-1,4"'-piperidin)-1'-yl]lbutyl}-3,3,3-

trifluoro-N-methylpropanamide (536 mg) synthesized in Example
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methylpropanamido)-2-(S)-(3,4-dichlorophenyl)-5-
[spiro(benzo(c)thiophene-(2S)-oxido-1(3H),4'-piperidin)-I' 234 yl]pentan-2-yl}methylcarbamate
hydrochloride (Compound No. 638) [0792] [F188] HCI CI CI HCI 0793] Similar to Example 51(e), the
title compound was obtained as white powder (73 mg, 68.9%) by use of 2- fluorophenyl
{1-(3,3,3-trifluoro-N-methylpropanamido)-2-(S)-

(3,4-dichlorophemyl)-b-[spirofhenze(¢)thiophene=(25)-0xilo< 1. 06 g) .
1(3H),4'-piperidin)-1'-yl]pentan-2-yl}methylcarbamate (101 mg). [0794] 1H-NMR (400MHz, DMSO-d6)6
ppm : 1.16-1.400(134 o), 1.78-1.92 (1H, m), 1.96-2.19 (3H, m), 2.25 (1H, d, J = 14.5 Hz), 2.33-2.47 (1H,

m), 2.78-3.19 (8H, 3,32 (3H.8)s 346:3:91, (4H, m), 4.02-4.40 (3H, m), 4.69 (1H, d, J = 17.0 Hz),
7.07-7.45 (9H, ?r%j g%%:)]éanH r%),(l(ga.g%%(l)H, br). [0795] Example 57(a) Synthesis of 4-fluorophenyl

[1-(3,3,3-trifluorasNyimethwipiopanantde) s (8)+3.4-dichiprophenyh:4-penten-2s yl methylcarbamate 235
[0796] [F1891
(7H, m), 2.44-2.58 (1H, m), 2.63-2.72 (5H, m), 3.03-3.32 (5H,
m), 3.61 (2H, s), 4.20-4.35 (1H, m), 4.38-4.50 (1H, m), 5.22
(14, s), 6.27 (l1H, br), 6.97 (1H, dd, J = 2.0, 8.5 Hz),
7.10-7.40 (16H, m).
[0687]
Example 47 (b)
Synthesis of N-{2-(S)- (N-methyl-2,2-diphenylacetamide)-2-
(3,4-dichlorophenyl)-4-[3-0ox0-3,4-dihydro-2H-
spiro(isoquinoline-1,4"'-piperidin)-1'-yl]lbutyl}-3,3,3-
trifluoro-N-methylpropanamido hydrochloride (Compound No. 43)

[0688]

[F162]

F O~ :E HCI F O ~ £
FM P N O '\g\llo E NSO N
L H —_— ’ N
F l}l s) F>’\/u\l?l/ . S H
HCI
Cl cl

Cl cl

O

[0689]

Similar to Example 26 (k), the title compound was
obtained as white powder (136 mg, 68.3%) by use of N-{2-(S)-
(N-methyl-2, 2-diphenylacetamide) -2- (3, 4-dichlorophenyl)-4-[3-
oxo-3,4-dihydro-2H-spiro(isoquinoline-1,4"'-piperidin)-1"'-

yllbutyl}-3,3,3-trifluoro-N-methylpropanamide (190 mg) .
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F'ylIF ~HCI\NH F"v N"™IP CI Cl0797] Similar to Example 51(a), the title compound was obtained
(271 mg, 99.6%) by use of N-[2-(S)-(3,4- dichlorophenyl)-2-(methylamino)-4-pentene-1'-yl]-3,3,3-
trifluoro-N-methylpropanamide (200 mg) synthesized in Example 29(a) and 4-fluorophenyl chloroformate
(873 mg). [0798] MS (FAB) m/z 521 ((M+H)") 1H-NMR (400MHz, CDC13)S ppm : 2.74 (1H, dd, J = 6.5,
13.5 Hz), 2.85 (3H, s), 2.93-3.05 (1H, m), 3.09-3.33 (2H, m), 3.16 (3H, s), 3.88-4.08 (1H, m), 4.49-4.70
(1H, m), 5.04 (1H,ed0) = 17.0 Hz), 5.09 (1H, d, J = 10.5 Hz), 5.72-5.87 (1H, m), 6.90-7.06 (4H, m), 7.11
(1H, dd, J = 2.5, 8.5 Hz), 7.34 (1H, d, J = 2.5 Hz), 7.42 (1H, d, J = 8.5 Hz). [0799] Example 57(b)
Synthesis of 4- fh@dmpﬁen%{ﬂ(?ﬁ% @-tﬁﬁl@@rdv-[ﬁo}#ﬁethylpropanamldo) 2-(S)-(3,4-dichlorophenyl)-5-

[F160] 0801 SiTario XA X'%%H%{} CRRang! (o g O o EYSgEpamars
2.31-2.70 (5H, m), 2.98-3.10 (1H, m), 3.18 (3H, s), 3.20-3.53
(6H, m), 3.58-3.75 (5H, m), 3.88-4.06 (1H, m), 4.26-4.37 (1H,
m), 5.58 (1H, s), 7.11-7.38 (15H, m), 7.46 (1H, d, J = 2.0
Hz), 7.58 (1H, 4, J = 8.5 Hz), 8.36 (1H, s), 10.41 (1H, br).
[0691]
Example 48 (a)
Synthesis of 1-{1-(N-methyl-isobutylamide)-2-(S)-(3,4-
dichlorophenyl)-4-[3-0x0-3,4-dihydro-2H-spiro (isoquinoline-

1,4"-piperidin)-1'-yl]lbutan-2-yl}-3-benzhydryl-l1-methylurea

[0692]
[F163]
? H
NCO Q \\N)§o N0
\HL W)LN//. N H
E V N E)
cl
cl
[0693]

N-{2-(S)-(3,4-Dichlorophenyl)-2-methylamino-4-[3-oxo-
3,4-dihydro-2H-spiro(isoquinoline-1,4"'-piperidin)-1"'-
yl]butyl}-N-methylisobutylamide (157 mg) synthesized in
Example 44 (b) was dissolved in tetrahydrofuran (2 mL).
Diphenylmethyl isocyanate (109 pL) was added thereto at room
temperature, and the mixture was stirred for 30 minutes at

the same temperature. The reaction mixture was concentrated
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trifluoro-N-methylpropanamido)-2-(S)-(3,4-dichlorophenyl)-5- hydroxy-pentan-2-yllmethylcarbamate was
obtained (91 mg) by use of 4-fluorophenyl [1-(3,3,3-trifluoro-N-
methylpropanamido)-2-(S)-(3,4-dichlorophenyl)-4-penten-2- yllmethylcarbamate (238 mg). Subsequently,
similar to Example 51(c), 4-fluorophenyl [1-(3,3,3-trifluoro-N-
methylpropanamido)-2-(S)-(3,4-dichlorophenyl)-5-oxo-pentan-2- yljmethylcarbamate was obtained (96
mg) by use of 4aflaerophenyldd-(3;3;3tfluprarhimetbylpsepanamidn)-2(B8)-fied through
(3,4-dichlorophenyl)-5-hydroxy-pentan-2-yllmethylcarbamate (85 mg). Thereafter, similar to Example 51
(d) , the title cofipdtrid % GBaHTEY 8@%?@96\%@?{58%&%@%% 43EEpS) by use of 4-fluorophenyl

[1-(3,3,3-trifluoro-N- I opan ido)-2-(S)-(3,4-di hI ) 5-0x0 methylcarbamate
(96 mg). [osoz]afffrﬁ}*f( A ) Ekai) ﬁ% (ﬂg*) MESN Hi,’leélg% Shy - é 381.18 (1H, m)
1.52-1.76 (2H, M) Jt&%%o&ﬂﬁbbﬁﬂ])d&m 43 (6Ham)3 2 82 3.11 (2H, m), 2. 99 (3H, s), 3.16-3.47 (2H,

m), 3.26 (3H, s), 3.99 (1H, d, J = 16.5 Hz), 4.23-4.56 (3H, m), 6.90-7.03 (3H, m), 7.10 (1H, dd, J = 2.0,
8.5 Hz), 7.25-7. 3@6(%44 m), 7.40 (1H, d, J 8.5 Hz). 0803] Example 57(c) Synthesis of 4-fluorophenyl

{1-(3,3,3-trifluoro- e?y Panamido)- ~( )(3,4-Qich|orophenyl)-5- _
[spiro(benzo(c) hlophen é‘)é)zomdo (@&hﬁ& iperidin)-I'- yl]pentan-2-yl}methylcarbamate hydrochloride
(Compound No:y63@R[0804 M2, cpc1s)s ppm : 1.10 (3H, d, J = 7.0 Hz), 1.11

(34, 4, J = 7.0 Hz), 1.62-1.75 (2H, m), 1.93-2.30 (7H, m),

2.46-2.60 (l1H, m), 2.65-2.90 (6H, m), 3.16 (3H, s), 3.62 (24,

s), 4.07-4.20 (1H, m), 4.24-4.40 (1H, m), 4.92 (l1H, d, J =

7.0 Hz), 5.99 (1H, 4, J = 7.0 Hz), 6.27 (1lH, br), 7.02-7.16

(6H, m), 7.20-7.38 (11H, m).

[0695]

Example 48 (b)

Synthesis of 1-{1-(N-methyl-isobutylamide)-2-(S)-(3,4-

dichlorophenyl)-4-[3-0x0-3,4-dihydro-2H-spiro (isoquinoline-

1,4"'-piperidin)-1'-yl]butan-2-yl}-3-benzhydryl-1-

methylureahydrochloride (Compound No. 44)

[0696]

Fig e
ETE

[0697]

Similar to Example 26 (k), the title compound was
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[F191] HCI CI CI HCI 0805] Similar to Example 51(c), the title compound was obtained as white powder
(41 mg, 67.5%) by use of 4- fluorophenyl {1-(3,3,3-trifluoro-N-methylpropanamido)-2-(S)-
(3,4-dichlorophenyl)-5-[spiro(benzo(c)thiophene-(2S)-oxido-
1(3H),4'-piperidin)-1'-yl]pentan-2-yl}methylcarbamate (58 mg). 238 [0806] 1H-NMR (400MHz, DMSO-d6)
6 ppm : 1.18-1.42 (1H, m), 1.76-1.90 (1H, m), 1.95-2.17 (3H, m), 2.25 (1H, d, J = 14.0 Hz), 2.31-2.46
(1H, m), 2.79-3 A& Bhhem) 23. 26h([BH o B3A-3.88 {4y mB 24.034.82 (36 m)f 4168 (tHyd, J = 17.0 Hz),
6.48-6.69 (1H, m), 7.01-7.22 (3H, m), 7.26 (1H, d, J = 6.5 Hz), 7.29-7.45 (4H, m), 7.53-7.67 (2H, m),
10.59 (1H, br). TO8OTLEXaRPIE BBEY-Sohthesis of A-mettosspheryPlRE,3)3-frifluiore =N
methylpropanamido).2(3)-(3 4;dichlarophenyl:4-penign:2; v methylarbamate [0808] [F192] OMe F' F
0'-NH MeO F"VI(s) O

yl]butan-2-yl}-3-benzhydryl-1-methylurea (205 mg).

[0698]

[a]p*®= -22.2°(c 0.503, MeOH)

'H-NMR (400MHz, DMSO-d¢)d ppm : 1.01 (6H, d, J = 7.0 Hz),

1.85-1.97 (2H, m), 2.20—-2.60 (6H, m), 2.72-3.18 (7H, m),

3.25-3.50 (5H, m), 3.73 (2H, s), 3.80—4.00 (1H, m), 4.20—-4.32

(1H, m), 5.82 (1H, 4, J = 8.0 Hz), 7.13-7.38 (15H, m),

7.48-7.60 (2H, m), 8.35 (1H, s), 10.20 (1H, br).

[0699]

Example 49 (a)

Synthesis of N-{2-(S)-(N-methyl-3,3-diphenylpropanamido)-2-

(3,4-dichlorophenyl)-4-[spiro (benzo (c)thiophene- (2S)-oxido-

1(3H),4"'-piperidin)-1'-yl]lbutyl}-N-methyl-isobutylamide

[0700]

[F165]

Do
S’O(S) O Cl

Q  “NH «
N//, N N//' N (@]
YLI (S) YLI ()
Et3N, CHsCN
Cl Cl
Cl

[0701]
Similar to Example 26(j), the title compound was
obtained (417 mg, 74.3%) by use of N-{2-(S)-(3,4-

dichlorophenyl)-2-methylamino-4-[spiro (benzo (c)thiophene-



, 'O"'CIFNO>L,~JL"ICICI0809] Similar to Example 51(a), the title compound was obtained (190
mg, 68.2%) by use of N-[2-(S)-(3,4- dichlorophenyl)-2-(methylamino)-4-pentene-1'-yl]-3,3,3-
trifluoro-N-methylpropanamide (200 mg) synthesized in Example 4(a) and 4-methoxyphenyl
chloroformate (0.31 mL). [0810] F O -1 11~1 239 MS (FAB) m/z 533 ((M+H)*) 1H-NMR (400MHz,
CDC13)S ppm: 2.72 (1H, dd, J = 6.5, 13.5 Hz), 2.86 (3H, s), 2.92-3.04 (1H, m), 3.08-3.36 (2H, m), 3.17
(3H, ), 3.75 (3rN); 3:9A4-18 (HHl, M) -4 AQ=4 64 ()H,1m},y5.02u €I, dyd = 17.0 Hz), 5.07 (1H,d, J =
10.5 Hz), 5.72-5.89 (1H, m), 6.69-6.99 (4H, m), 7.10 (1H, dd, J = 2.0, 8.5 Hz), 7.34 (1H, d, J = 2.0 Hz),
7.41 (1H, d, J 8 5W2) J08 LY Batifle B8(®) SYntResis st A-AfethdRy premA - (323 SltrifliBro-N-
methylpropana cgo) 2-

2 34d|chloro enMQor 544 ma)

[spiro(benzo(c)t |opher§g %é%% oﬁl 5 plpeh n)-(l'- yﬁ pgr)ltan-2-yl}methylcarbamate [0812] [F193]

OMe - _OMe 1)[BHS? ]
MS (FAB) m/z 758 ((M+H)")
'H-NMR (270MHz, CDC13)8 ppm : 1.07 (3H, s), 1.09 (3H, s),
1.42-1.55 (1H, m), 1.76-1.90 (1H, m), 1.94-2.06 (1lH, m),
2.10-2.47 (7H, m), 2.54 (3H, s), 2.63-2.88 (3H, m), 3.00-3.18
(5H, m), 3.90-4.10 (2H, m), 4.23-4.36 (2H, m), 4.62 (1lH, t, J
= 7.5 Hz), 6.72 (1H, d, J = 8.5 Hz), 7.12-7.35 (16H, m).
[0703]
Example 49 (b)
Synthesis of N-{2-(S)-(N-methyl-3,3-diphenylpropanamido)-2-
(3,4-dichlorophenyl)-4-[spiro(benzo (c)thiophene- (2S)-oxido-
1(3H),4"'-piperidin)-1"-yl]lbutyl}-N-methyl-isobutylamide
hydrobromide (Compound No. 45)

[0704]

>N S, (S)

%V

[0705]

N-{2-(S)-(3,4-Dichlorophenyl)-2-methylamino-4-
[spiro (benzo (c)thiophene- (2S)-oxido-1(3H),4"'-piperidin)-1"'-
yllbutyl}-N-methylisobutylamide (11.0 g) was dissolved in

ethanol (50 mL). An aqueous solution (50 mL) of 48%
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FOFO1A~FNOZ2)H202, NaOHF N sFI_}I~Ni" FN'~r3) SO3, Et3N, DMSO i Cl 0813] Similar
to Example 51(b), 4-methoxyphenyl [1-(3,3,3
trifluoro-N-methylpropanamido)-2-(S)-(3,4-dichlorophenyl)-5- hydroxy-pentan-2-yllmethylcarbamate was
obtained (109 mg) by use of 4-methoxyphenyl [1-(3,3,3-trifluoro-N-
methylpropanamido)-2-(5)-(3,4-dichlorophenyl)-4-penten-2 240 yljmethylcarbamate (190 mg) .
Subsequently, similasie ckxample §1(¢). 4smethexyphenyd fl(8 3:3tHflueroshlec. The
methylpropanamido)-2-(S)-(3,4-dichlorophenyl)-5-oxo-pentan-2 yljmethylcarbamate was obtained (150
mg) by use of 4t?ﬁ@m6§<95ﬁén9lf[lt(ge3@iﬁﬁwﬁ?o"f‘@?nét‘h\j’?p?%ﬁaﬁﬁrrﬁ@@)“ﬂ(@}l’er ature,

(3,4- dlchloropheng)g drox -pentan; X(Jme}%l& mate (18§§r%g}Th§heafter S|m|Iar to Example 51

(d), the title compounof was obt%usnee as white powcfgr (1 4 steps y ‘use of

4-methoxyphenyhEL-(3;3s3-#rifluare-N- methylprepanamide)n?$)-(3 A-dichlerophenybb-oxe-pentan-2-
yllmethylcarbamate (150 mg).
thereby give the title compound (8.5 g, 83%) as pale yellow
crystals.
[0706]
Mp:172.4-173.8°C (dec.)
[alp ?'= -23.3°(c 0.207, MeOH)
'H-NMR (400MHz, DMSO-d¢)d ppm : 0.98 (3H, d, J = 6.0 Hz),
0.99 (3H, d, J = 6.0 Hz), 2.00-2.19 (2H, m), 2.22-2.34 (2H,
m), 2.37-2.45 (2H, m), 2.60-2.81 (2H, m), 2.98-3.43 (11H, m),
3.47-3.57 (2H, m), 3.64-3.76 (1H, m), 4.10 (1H, d, J = 17 Hz),
4.17-4.28 (1H, m), 4.36 (1H, t, J = 7.5 Hz), 4.71 (1H, 4, J =
17 Hz), 7.06-7.18 (3H, m), 7.22-7.32 (9H, m), 7.36-7.43 (5H,
m), 9.55 (1H, br).
[0707]
Example 50 (a)
Synthesis of 1-{1-(2,2,2-trifluoro-N-methylacetamide)-2-(S) -
(3,4-dichlorophenyl)-4-[3-0ox0-3,4-dihydro-2H-
spiro(isoquinoline-1,4"'-piperidin)-1'-yl]butan-2-yl}-3-
benzhydryl-l1-methylurea
[0708]

[F167]
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[0814] MS (FAB) m/z 754 (M+H)") 1H-NMR (400MHz, CDC13)S ppm : 0.96-1.18 (1H, m), 1.53-1.79 (2H,
m), 1.83-2.08 (3H, m), 2.24-2.48 (6H, m), 2.82-3.08 (2H, m), 3.01 (3H, s), 3.16-3.46 (2H, m), 3.26 (3H,
s), 3.75 (3H, s), 3.99 (1H, d, J =16.5 Hz), 4.17-4.37 (2H, m), 4.41-4.51 (1H, m), 6.74-6.98 (3H, m), 7.10
(1H, dd, J =2.0, 8.5 Hz), 7.25-7.37 (6H, m), 7.40 (1H, d, J = 8.5 Hz). [0815] Example 58(c) Synthesis of
4-methoxyphenyl {1-(3,3,3-trifluoro-N- methylpropanamido)-2-(S)-(3,4-dichlorophenyl)-5-
[spiro(benzo(c)thiophene-(2S)-oxido-1(3H),4'-piperidin)-I'- yigentan-2-yl}methylcarbamate hydrochloride
(Compound No. 640) [0816] [F194] ClgQI HCI 0817 Similar xample 51(e), the title compound
was obtained as White\powde (b2 g, 5 LRy use - metho enyl
{1-(3,3,3-trifluorp-Nemetliydpropamantido)-2-(S)- o Ao N0

(3,4-dichlorophenyl)-5- Iro(benzo(c)thiophene-(zWi&og (Sg\/) N~ H

1(3H),4'-piperidin)-1'- ntan-2-yI}methyIcarbamateF(ldS ). [0818] 1H-NMR (400MHz, DMSO-d6) 6
ppm : 1.15-1.47 (1H, m), 1°77-1.92 (1H, m), 1.94-2.20 (3MH¢Mmy; 2.25 (1H, d, J = 13.0 Hz), 2.39-2.48 (1H,
m), 2.78-3.16 (8H, m), 3.26 (3H, s), 3.45-3.55 cl

[0709]

Similar to Example 48 (a), the title compound was
obtained (355 mg, 98.4%) by use of N-{2-(S)-(3,4-
dichlorophenyl)-2-methylamino-4-[3-ox0o-3,4-dihydro-2H-
spiro(isoquinoline-1,4"'-piperidin)-1'-yl]lbutyl}-2,2,2-
trifluoro-N-methylacetamide (264 mg) synthesized in Example
27 (e) .

[0710]

MS (FAB) m/z 780 ((M+H)")

'H-NMR (270MHz, CDC13)8 ppm : 1.55-1.80 (2H, m), 1.93-2.27
(7H, m), 2.41-2.57 (1H, m), 2.68-2.85 (2H, m), 2.89 (3H, s),
3.12 (3H, s), 3.61 (2H, s), 4.34 (1H, d, J = 13.5 Hz), 4.49
(14, 4, § = 13.5 Hz), 5.07 (1H, 4, J = 7.0 Hz), 5.99 (1H, d,
J=7.0 Hz), 6.24 (1H, s), 7.03 (1H, dd, J = 2.0, 8.5 Hz),
7.10-7.43 (16H, m).

[0711]

Example 50 (b)

Synthesis of 1-{1-(2,2,2-trifluoro-N-methylacetamide)-2-(S) -
(3,4-dichlorophenyl)-4-[3-0ox0-3,4-dihydro-2H-
spiro(isoquinoline-1,4"'-piperidin)-1'-yl]butan-2-yl}-3-
benzhydryl-1l-methylurea sulfate (Compound No. 46)

[0712]
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(1H, m), 3.61-3.89 (3H, m), 3.70 (3H, s), 4.04-4.38 (3H, m), 4.68 (1H, d, J =17.0 Hz), 6.32-6.60 (1H, m),
6.74-7.08 (3H, m), 7.28-7.46 (5H, m), 7.51-7.68 (2H, m), 10.88 (1H, br). [0819] Example 59(a) Synthesis
of 4-tolyl [1-(3,3,3-trifluoro-N- methylpropanamido)-2-(S)-(3,4-dichlorophenyl)-4-penten-2- yl]
methylcarbamate [0820] [F195] 242 CI O 0821] Similar to Example 51(a), the title compound was
obtained (260 mg, 96.3%) by use of N-[2-(S)-(3,4- dichlorophenyl)-2-methylamino-4-pentene-1'-yl]-3,3,3-
trifluoro-N-methyigrepanamide (200 mg) synthesized in Example 4(a) and 4-tolyl chloroformate (174 mg).
[0822] MS (FAB) m/z 517 (M+H)") 1H-NMR (400MHz, CDC13)S ppm : 2.29 (3H, s), 2.72 (1H, dd, J =
6.5, 13.5 Hz), 2.87 (3 @ 2.91-3.04 (1H m) 3.08- 3 36 : m) 3.17 (3H, s), 3.98-4.22 (1H, m),
4.38-4.62 (1H, m), (2H, m), 7.04-7.16 (3H, m), 7.34 (1H,
dJ= 20Ha74%‘\ tnS ssd4mWH1633mmmmN-
methylpropanamid
[spiro(benzo(c)thi phe S{ZS) OXIdO 1(3H) 4 plpeE n)\if‘ (S)

Cl H,SO
C| 2 4
Cl

[0713]

1-{1-(2,2,2-Trifluoro-N-methylacetamide)-2-(S)-(3,4-
dichlorophenyl)-4-[3-0x0-3,4-dihydro-2H-spiro (isoquinoline-
1,4"'-piperidin)-1"-yl]lbutan-2-yl}-3-benzhydryl-1-methylurea
(8.2 g) was dissolved in ethanol (30 mL). At an internal
temperature of 30°C, a solution of concentrated sulfuric acid
(1.07 g) in ethanol (10 mL) was added thereto. The
temperature of the mixture was lowered to room temperature,
and ethanol:isopropyl ether (5:2) mixture solution (30 mL)
was added to the mixture. The crystals were collected
through filtration and dried, to thereby give the title
compound (8.12 g, 88.0%) as white crystals.
[0714]
Mp:185.9-186.0°C (dec.)
[a]p™® = -5.9°(c 0.209, MeOH)
'H-NMR (400MHz, DMSO-d¢)d ppm : 1.96 (2H, d, J = 14 Hz),
2.24-2.38 (2H, m), 2.41-2.56 (2H, m), 2.73 (3H, s), 2.85-2.98
(l1H, m), 3.03-3.16 (4H, m), 3.27-3.53 (4H, m), 3.63 (2H, s),
4.09-4.22 (1H, m), 4.38 (1H, 4, J = 13.5 Hz), 5.85 (1H, 4, J
= 7.5 Hz), 7.20-7.37 (l6H, m), 7.56 (1H, 4, J =2 .0 Hz),

7.59 (1H, 4, J = 8.5 Hz), 8.27 (1H, s), 9.18 (2H, br).
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yl] pentan-2-yl}methylcarbamate [0824] 243 [F196] 0825] Similar to Example 51(b), 4-tolyl
{[1-(3,3,3-trifluoro N-methylpropanamido)-2-(S)-(3,4-dichlorophenyl)-5-
hydroxy]pentan-2-yl}methylcarbamate was obtained (160 mg) by use of 4-tolyl
[1-(3,3,3-trifluoro-N-methylpropanamido)-2- (S)-(3,4-dichlorophenyl)-4-penten-2-yllmethylcarbamate (250
mg) . Subsequently, similar to Example 51(c), 4-tolyl [1- (3,3,3-trifluoro-N-methylpropanamido)-2-(S)-(3,4-
dichlorophenyl){®-hydroxy-pentan-2-yllmethylcarbamate was obtained (185 mg) by use of (4-tolyl
[1-(3,3,3-trifluoro-N- methylpropanamido)-2-(S)-(3,4-dichlorophenyl)-5-hydroxy-
pentan-2-ylimethyfeEbamaté 3154 mg) . Thereafter, similar to Example 51(d), the title compound was
obtained as white powder (131 mq, 36.9%, 4 st by use of 4-tolyl [1-(3,3,3- . _
oo et SN Aty 3 5 A i he & S5 A e S R ea S hate (185 mo).
[0826] MS (FAB) ny/z—738 aMtikdh) SHoNMR {400tz (EBEA1B)S1ppmt13,95k43d e m), 1.54-1.76 (2H,
m), 1.82-2.06 (3H, m), 2.22-2.48 (6H, m), 2.28 (3H, s), 244 2.80-2.97 (2H, m), 3.01 (3H, s), 3.15-3.45 (2H,
m), 3.27 (3H, s}93D0I(1H, d, J = 16.5 Hz), 4.16-4.37 (2H, m), 4.42-4.61 (1H, br), 6.73-6.93 (1H, m),
7.03-7.14 (3H, ?ﬁ%I%SJI% (6H, m), 7.39 (1H, d, J = 8.5 Hz). [0827] Example 59(c) Synthesis of 4-tolyl

{1-(3,3,3-trifluor
ye

F O F O
F SNH L2 F \N/go
:i\/JL s = o cl :i\JJk S, =
F ’T‘ ) F 'T‘ )
cl cl
Cl Cl

[0717]

N-[2-(S)-(3,4-Dichlorophenyl)-2-methylamino-4-pentene-
1'-y1]1-3,3,3-trifluoro-N-methylpropanamide (400 mg)
synthesized in Example 29(a) was dissolved in ethyl acetate
(4 mL). At room temperature, saturated aqueous sodium
bicarbonate (4 mL) and phenyl chloroformate (0.26 mL) were
added thereto, and the mixture was stirred for 2 hours at the
same temperature. Subsequently, phenyl chloroformate (0.26
mL) was added to the reaction mixture, and the resultant
mixture was stirred for another 2 hours. The reaction
mixture was extracted with ethyl acetate, sequentially washed
with water and saturated brine, and dried over sodium sulfate
anhydrate. The solvent was concentrated under reduced
pressure, and the residue was purified through silica gel

column chromatography (n-hexane : ethyl acetate=2:1), to
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methylpropanamido)-2-(S)-(3,4-dichlorophenyl)-5-
[spiro(benzo(c)thiophene-(2S)-oxido-1(3H),4'-piperidin)-I'- ylJpentan-2-yl}methylcarbamate hydrochloride
(Compound No. 652) [0828] [F197] HCI CI CI HCI 0829] Similar to Example 51(e), the title compound
was obtained as white powder (77 mg, 56.1%) by use of 4-tolyl {1-
(3,3,3-trifluoro-N-methylpropanamido)-2-(S)-(3,4- dichlorophenyl)-5-[spiro(benzo(c)thiophene-(2S)-oxido-
1(3H),4'-piperidimel' sdlpentan-2-ybmethyleatamaten (13U 38g)d08380]. dH-NMR (400MHz, DMSO-d6)6
ppm : 1.16-1.42 (1H, m) , 1.76-2.30 245 (5H, m), 2.24 (3H, s), 2.35-2.48 (1H, m), 2.77-3.18 (8H, m), 3.26
(3H, s), 3.46-3.é@24|8| m), 4.08 (1H, d, J = 17.0 Hz), 4.14-4.36 (2H, m), 4.68 (1H, d, J = 17.0 Hz),
6.31-6.55 (1H, n % 92(15 gn) ZMQ%I 9 (2H, m), 7.30-7.45 (5H, m), 7.53-7.67 (2H, m), 10.69
(1H, br). [0831] xamp e 6%(a) yntheS|s o ,3-dichlorophenyl [1-(3,3,3-trifluoro-N-

methylpropanamid@j:2-(8) di:dichierephenyl)-i-pentens2- yimetaylcarbamate, [0832} [F193]
2.87 (3H, s), 2.92-3.06 (1H, m), 3.12-3.36 (2H, m), 3.18 (3H,
s), 3.98-4.17 (1H, m), 4.44-4.62 (1H, m), 5.04 (1H, d, J =
17.0 Hz), 5.08 (1H, 4, J = 10.5 Hz), 5.75-5.89 (1H, m),
6.90-7.07 (24, m), 7.11 (1H, dd, J = 2.5, 8.5 Hz), 7.13-7.19
(14, m), 7.25-7.38 (3H, m), 7.41 (1H, 4, J = 8.5 Hz).
[0719]
Example 51 (b)
Synthesis of phenyl [1-(3,3,3-trifluoro-N-methylpropanamido) -
2-(S)-(3,4-dichlorophenyl) -5-hydroxy-pentan-2-
yllmethylcarbamate
[0720]

[F170]

Cl Cl
Cl Cl

[0721]

Under argon, phenyl [1-(3,3,3-trifluoro-N-
methylpropanamido)-2-(S)-(3,4-dichlorophenyl)-4-penten-2-
yl]lmethylcarbamate (410 mg) was dissolved in anhydrous

tetrahydrofuran (4 mL). Under cooling with ice, a 1.06M
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CI CI1 0833] Similar to Example 51(a), the title compound was obtained (300 mg, 100%) by use of
N-[2-(S)-(3,4- dichlorophenyl)-2-methylamino-4-pentene-1'-yl]-3,3,3- trifluoro-N-methylpropanamide (200
mg) synthesized in Example 29(a) and 2,3-dichlorophenyl chloroformate (588 mg). [0834] MS (FAB) m/z
571 ((M+H)") 1H-NMR (400MHz, CDC13) 246 S ppm : 2.73 (1H, dd, J = 6.5, 14.0 Hz), 2.88 (3H, s), 2.90
(1H, dd, J = 7.5, 14.0 Hz), 3.15-3.46 (2H, m), 3.23 (3H, s), 4.03-4.17 (1H, m), 4.50 (1H, d, J = 13.5 Hz),
4.99-5.12 (2H, #B), >:74+D.89 (&H, 1), 6c37 HRE(EH 8Y)r b (Hpdednd so20,e8.5iMz), 7.14-7.22 (1H,
m), 7.31 (1H, d, J =8.0 Hz), 7.36 (1H, d, J =2.0 Hz), 7.41 (1H, d, J = 8.5 Hz). [0835] Example 60(b)
Synthesis of 2,3-glicHorspHenyT ¢1-(3 %S3éﬁﬁﬁ§rotﬂg¥ﬁémylﬁ66aﬁaﬁliﬂ6f<21{sﬁ (824 dichlorophenyl)-5-

[splro(benzo(c)thlophen S)-oxido- 1(3 4'-piperidin)-I'- yl] peptan-2-yltmeth carbamate [0836] [F199]
Clb Cl 3) 503 E %2 Iﬁ)CiIliSJBHl;Y)ﬂ'atgrp &g@ X gﬂ aque%}J éloll
hydrox1de (0.9 mL), and 30% aqueous hydrogen peroxide (0.9

mL) were added to the reaction mixture, and the resultant
mixture was stirred for 1 hour at room temperature. The
reaction mixture was extracted with ethyl acetate,
sequentially washed with water and saturated brine, and dried
over sodium sulfate anhydrate. The solvent was concentrated
under reduced pressure, and the residue was purified through
silica gel column chromatography (n-hexane : ethyl
acetate=1:2), to thereby give the title compound (311 mg,
70.0%) .

[0722]

MS (FAB) m/z 521 ((M+H)")

'H-NMR (400MHz, CDC1l3)® ppm : 1.05-1.21 (1H, m), 1.64-1.78
(l1H, m), 1.85-1.97 (2H, m), 2.17-2.30 (1H, m), 2.97 (3H, s),
3.20-3.41 (2H, m), 3.28 (3H, s), 3.48-3.59 (1H, m), 3.60-3.69
(l1H, m), 4.23-4.57 (2H, m), 6.88-7.04 (2H, m), 7.10 (1lH, dd,
J=2.0, 8.5 Hz), 7.13-7.20 (1H, m), 7.25-7.38 (3H, m), 7.41
(1H, d, J = 8.5 Hz).

[0723]

Example 51 (c¢)

Synthesis of phenyl [1-(3,3,3-trifluoro-N-methylpropanamido) -
2-(S)-(3,4-dichlorophenyl) -5-oxo-pentan-2-yl]methylcarbamate
[0724]

[F171]
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2) H202, NaOH F4j 1N CI 0837] Similar to Example 51(b), 2,3-dichlorophenyl [1-(3,3,3
trifluoro-N-methylpropanamido)-2-(S)-(3,4-dichlorophenyl)-5- hydroxy-pentan-2-yllmethylcarbamate was
obtained (130 mg) by use of 2,3-dichlorophenyl [1-(3,3,3-trifluoro-N-
methylpropanamido)-2-(S)-(3,4-dichlorophenyl)-4-penten-2- yllmethylcarbamate (290 mg) . Subsequently,
similar to 247 Example 51(c), 2,3-dichlorophenyl [1-(3,3,3-trifluoro-N-
methylpropanamido)-2-(S)-(3,4-dichlorophenyl)-5-oxo-pentan-2- yljmetkylcarbamate was obtained (126
mg) by use of 2,3- dichlorophenyl ,3,3-trif|uoro-N-methyIpropanaw-Z-
(5)-(3,4-dichlorophenyl)-5-hydr tan-2- yllmethylcarbamate (123 mg) . Thereafter, similar to
Example 51(d), the title compg@d was obt%qed as-white powcteg mg, 32.6%, 4 steps) by use of
2,3-dich|oropheﬁy§{#@39’3& ifluBro (3;4<8ihlorophenyl)-5-
oxo-pentan-2-ylfmethylcdrbarfrate (128"Mg)n[@BR]) MS (FAB) mk_ 792 (M+H)") 1H-NMR (400MHz,
CDC13)S ppm : 1.01-1.20 , m), 2.25-2.48 (6H, m), 2.82-3.07
(2H, m), 3.00 (3H, s), 3.16+3.43 (2H, m), 3.32 (3H, s), 3.99 (1H,>; J& 16.5 Hz), 4.18-4.58 (3H, m),
6.92-7.04 (1H, m), 7.08-7.21 2H,Cr’n), 7.25-7.43 (7H, m). [0839] Example 60(c) Synthesis of
2,3-dichlorophenyl {1-(3,3,3-t {fluoro-N- methylpropanamido)-2-(S)-(3,4-dichlorophenyl)-5-
[spiro(benzo(c)thiophgne-(2S)-oxido-1(3H),4'-piperidin)-I'-

Under argon, phenyl [1-(3,3,3-trifluoro-N-
methylpropanamido)-2-(S)-(3,4-dichlorophenyl) -5-hydroxy-
pentan-2-yl]lmethylcarbamate (100 mg) was dissolved in
anhydrous dimethyl sulfoxide (1.0 mL). At room temperature,
triethylamine (0.16 mL) and pyridine sulfur trioxide complex
(94 mg) were added thereto, and the mixture was stirred for 4
hours at room temperature. Water was added to the reaction
mixture, and the mixture was extracted with ethyl acetate.
The organic layer was sequentially washed with water and
saturated brine and dried over sodium sulfate anhydrate. The
solvent was concentrated under reduced pressure, to thereby
give the title compound (115 mg).

[0726]

MS (FAB) m/z 519 ((M+H)")

'H-NMR (400MHz, CDCl3)d ppm : 2.07-2.23 (2H, m), 2.28-2.40

(l1H, m), 2.78-2.90 (1H, m), 2.96 (3H, s), 3.18-3.39 (2H, m),
3.29 (3H, s), 4.20-4.53 (2H, m), 6.81-7.05 (2H, m), 7.11 (1H,
dd, J = 2.0, 8.5 Hz), 7.17 (1H, t, J = 7.5 Hz), 7.24-7.37 (3H,
m), 7.43 (1H, 4, J = 8.5 Hz), 9.65 (lH, s).

[0727]
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yl]pentan-2-yl}methylcarbamate hydrochloride (Compound No. 653) [0840] [F200] 248 CIHCIF~C1 C
O~,0 Fyll~N ~F""Nf CI HCI 0841] Similar to Example 51(e), the title compound was obtained as
white powder (89 mg, 56.1%) by use of 2,3- dichlorophenyl {1-(3,3,3-trifluoro-N-methylpropanamido)-2-
(5)-(3,4-dichlorophenyl)-5-[spiro(benzo(c)thiophene-(2S)-
oxido-1(3H),4'-piperidin)-1'-yl]pentan-2-yl}methylcarbamate (124 mg). [0842] 1H-NMR (400MHz,
DMSO-d6)6 ppRrah@b1#8(hH, m) , 1.78-2.32 (5H, m), 2.40-2.49 (1H, m), 2.76-3.17 (8H, m), 3.24-3.55
(4H, m), 3.62-3.88 (3H, m), 4.04-4.40 (3H, m), 4.69 (1H, d, J= 17.0 Hz), 7.24-7.45 (7TH, m), 7.47-7.66

(3H, m) 10iﬁléﬁmtbﬁfis of phenyl {1-(3,3,3-trifluoro-N-methylpropanamido) -
2-(S)-(3,4-dichlorophenyl)-5-[spiro(benzo(c)thiophene- (2S) -
oxido-1(3H) ,4'-piperidin)-1'-yl]lpentan-2-yl}methylcarbamate

[0728]

[F172]

@Eg; /©
~N
F (0] COZH F /g

F. 1,
F>|\/U\N// N (S) N

) |
I

NaBH;CN s
AcOH, MeOH cl o (9

Cl

Cl
Cl

[0729]

Phenyl {[1-(3,3,3-trifluoro-N-methylpropanamido)-2-(S) -
(3,4-dichlorophenyl)-5-oxo-pentan-2-yl]methylcarbamate (115
mg) was dissolved in methanol (1 mL). Under cooling with ice,
sodium cyanoborohydride (14 mg) and spiro(benzo(c)thiophene-
(2S) —oxido-1(3H),4'-piperidine) / (S) - (+) -mandelate (79 mg)
were added thereto, and then acetic acid (19 ulL) was added
thereto. The temperature of the mixture was then returned to
room temperature, and the mixture was stirred for 30 minutes.
The reaction mixture was poured into saturated aqueous sodium
bicarbonate, and the mixture was extracted with ethyl acetate,
washed with saturated brine, and dried over sodium sulfate
anhydrate. The solvent was concentrated under reduced
pressure, and the residue was purified through silica gel

column chromatography (ethyl acetate — ethyl acetate :

216



[0843] Example 61(a) Synthesis of 3,4-dichlorophenyl [1-(3,3,3-trifluoro-N-
methylpropanamido)-2-(S)-(3,4-dichlorophenyl)-4-penten-2- yl] methylcarbamate [0844] [F201] 249 CI
F'yIF~ 0 \NH 0 CI CI CI 0845] Similar to Example 51(a), the title compound was obtained (271 mg,
90.7%) by use of N-[2-(S)-(3,4- dichlorophenyl)-2-(methylamino)-4-pentene-1'-yl]-3,3,3-
trifluoro-N-methylpropanamide (200 mg) synthesized in Example 29(a) and 3,4-dichlorophenyl
chloroformate (b881mag) 1684611 MSH{EAB)enEDS7 L {{M+H)9 1H-NMR(&REdtiHa, COC13)6 ppm :
2.70-2.81 (1H, m), 2.84 (3H, s) 2.92-3.33 (3H, m), 3.12 (3H, s), 3.77-3.96 (1H, m), 4.60-4.79 (1H, m),
5.06 (1H, d, J =°P72.0%Hz);'5216 ¥EASY; J = 10.5 Hz), 5.69-5.88 (1H, m), 6.85-7.00 (1H, m), 7.10 (1H, dd, J
= 2.5, 8.5 Hz), ?017%3 25 (1H, m), 7.32-7.46 (3H, m). [0847] Example 61(b) Synthesis of
3,4-dichlorophenyl 1-%3,3,3-trifluoro-N- methylpropanamido)-2-(S)-(3,4-dichlorophenyl)-5-
[spiro(benzo(c)tiniopivens-(23)-oxwo-1(B3H)4 tpiperidin)-I'-

'H-NMR (400MHz, CDCl3)d ppm : 0.97-1.17 (1H, m), 1.51-1.77
(2, m), 1.82-2.09 (3H, m), 2.25-2.49 (6H, m), 2.80-2.98 (2H,
m), 3.02 (3H, s), 3.17-3.47 (2H, m), 3.28 (3H, s), 3.99 (lH,
d, J =16.5 Hz), 4.18-4.38 (2H, m), 4.43-4.55 (lH, m),
6.87-7.06 (1H, m), 7.08-7.19 (2H, m), 7.25-7.43 (9H, m).
[0731]

Example 51 (e)

Synthesis of phenyl {1-(3,3,3-trifluoro-N-methylpropanamido) -
2-(S)-(3,4-dichlorophenyl)-5-[spiro(benzo(c)thiophene- (2S) -
oxido-1(3H),4"-piperidin)-1'-yl]pentan-2-yllmethylcarbamate
hydrochloride (Compound No. 591)

[0732]

[F173]

cl al HCI
Cl

[0733]
Phenyl {1-(3,3,3-trifluoro-N-methylpropanamido)-2-(S) -
(3,4-dichlorophenyl)-5-[spiro (benzo(c)thiophene- (2S)-oxido-

1(3H),4"'-piperidin)-1"-yl]lpentan-2-yl}methylcarbamate (97 mg)
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yl] pentan-2-yl}methylcarbamate [0848] [F202] 250 CI CI 1) BH3 FF O N O 2) H202, NaOH C Al 3) SO3,
Et3N, DMSO I CI Cl 0849] Similar to Example 51(b), 3,4-dichlorophenyl [1-(3,3,3
trifluoro-N-methylpropanamido)-2-(S)-(3,4-dichlorophenyl)-5- hydroxy-pentan-2-yllmethylcarbamate was
obtained (102 mg) by use of 3,4-dichlorophenyl [1-(3,3,3-trifluoro-N-
methylpropanamido)-2-(S)-(3,4-dichlorophenyl)-4-penten-2- yllmethylcarbamate (260 mg) . Subsequently,
similar to Example 5lie) 3, 4<dichlorephenyldt«8:3,3-triforadN~1, 4-dioxane (0.1 mL)
methylpropanamido)-2-(S)-(3,4-dichlorophenyl)-5-oxo-pentan-2- yllmethylcarbamate was obtained (99
mg) by use of 3"&SdigRAfTOpRBAYF[A(3,3 3 rifitoré N-Hrethylftoparanfidsyered under

(5)-(3,4-dichlorgphenyl):5-hydroxy-pentan-2- yllmeth rbamate, (96 mg) . Thereafter, similar to Example
5200 the e RN e Sl e B e o B0 g1 By A Lo by cm
3,4-dichloropheny! [:-(3,3:3-itsifl uerer Nimethylpreparamide)y2 4 S)-£34~dichlarophesybmd
oxo-pentan-2-yllmethylcarbamate (99 mg). [0850] MS (FAB) m/z 792 ((M+H)') 1H-NMR (400MHz,
CDC13)S ppm :(1©20g,19£114,5) 29 . 5ptpspowder .

[0734]

'H-NMR (400MHz, DMSO-d¢)d ppm : 1.15-1.43 (1H, m), 1.75-1.93
(14, m), 1.95-2.20 (3H, m), 2.25 (1H, 4, J = 14.0 Hz),
2.34-2.48 (l1H, m), 2.73-3.19 (8H, m), 3.27 (3H, s), 3.47-3.57
(l1H, m), 3.59-3.88 (3H, m), 4.08 (1H, 4, J = 17.0 Hz),
4.13-4.42 (2H, m), 4.68 (1H, 4, J = 17.0 Hz), 6.40-6.67 (1H,
m), 6.93-7.10 (1H, m), 7.11-7.22 (1H, m), 7.25-7.46 (7H, m),
7.52-7.69 (2H, m), 10.70 (1H, br).

[0735]

Example 52 (a)

Synthesis of 4-chlorophenyl [1-(3,3,3-trifluoro-N-
methylpropanamido)-2-(S)-(3,4-dichlorophenyl)-4-penten-2-
yl]lmethylcarbamate

[0736]

[F174]

Cl
Cl

[0737]
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(2H, m), 1.83-2.10 (3H, m), 2.27-2.48 (6H, m), 2.79-3.07 (2H, 251 m), 2.98 (3H, s), 3.14-3.42 (2H, m),
3.23 (3H, s), 3.99 (1H, d, J =16.5 Hz), 4.22-4.48 (3H, m), 6.82-6.96 (1H, m), 7.06-7.20 (2H, m),
7.24-7.45 (7H, m). [0851] Example 61(c) Synthesis of 3,4-dichlorophenyl {1-(3,3,3-trifluoro-N-
methylpropanamido)-2-(S)-(3,4-dichlorophenyl)-5-
[spiro(benzo(c)thiophene-(2S)-oxido-1(3H),4'-piperidin)-I'- ylJpentan-2-yl}methylcarbamate hydrochloride
(Compound No. 654)40852} {F203EH&HCICEHC )0853] eStmitartochxamplel 5iée), the title compound
was obtained as white powder (62 mg, 59.9%) by use of 3,4- dichlorophenyl

{1-(3,3,3- trif|uor%bm%léﬂ%/|p$€db%\ﬁ%&nidb}@z@"15) 13, 448 hforoBhéayl)S-[spirdtbenzo(c)thiophene-(2S)-
oxido-1(3H),4'-pipe 1y -2-yltm carba ate 99 mgq), [0854] MR (400MHz,
DMSO-d6) 6 ppdrrgl {1195%) 1p4 m\éé ?i’H 965'?3 0 (éﬁ? 3]';2% (1H, d, J = 13.5 Hz),

252 2.39-2.50 (14 mﬁ@&gt&haﬁwlm)oﬁa%@des)g23)@6@5%%&1@5,13&@ 3.88:(3hhpmy, 3.97-4.14
(2H, m), 4.40-4.57 (1H, m), 4.68 (1H, d, J = 17.0 Hz), 7.07-7.21 (1H, m), 7.30-7.69
4 (a) and 4-chlorophenyl chloroformate (0.29 mL).
[0738]
MS (FAB) m/z 537 ((M+H)")
'H-NMR (400MHz, CDC1l3)8 ppm : 2.74 (1H, dd, J = 6.0, 13.5 Hz),
2.85 (3H, s), 2.92-3.33 (3H, m), 3.15 (3H, s), 3.84-4.06 (lH,
m), 4.50-4.73 (1H, m), 4.98-5.12 (2H, m), 5.71-5.88 (1lH, m),
6.87-7.06 (2H, m), 7.10 (1H, dd, J = 2.5, 8.5 Hz), 7.21-7.32
(2H, m), 7.34 (14, d, J = 2.5 Hz), 7.42 (1H, d, J = 8.5 Hz).
[0739]
Example 52 (b)
Synthesis of 4-chlorophenyl {1-(3,3,3-trifluoro-N-
methylpropanamido) -2-(S)-(3,4-dichlorophenyl) -5-
[spiro (benzo (c)thiophene- (2S)-oxido-1(3H),4"'-piperidin)-1"'-
yllpentan-2-yl}imethylcarbamate
[0740]
[F175]

CI
1) BH;
2) H,0,, NaOH
//

3) SO3, EtzN, DMSO

(s)

s-0 (S)
4) OH

A\

N~ PhT9 CO,H
H

[0741]
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(9H, m), 10.97 (1H, br). [0855] Example 62(a) Synthesis of 3,4-difluorophenyl [1-(3,3,3-trifluoro-N-
methylpropanamido)-2-(S)-(3,4-dichlorophenyl)-4-penten-2- yl] methylcarbamate [0856] [F204] F" IF C\
NH ~Fv NICICI00857] Similarto Example 51(a), the title compound was obtained (267 mg, 94.9%)
by use of N-[2-(S)-(3,4- dichlorophenyl)-2-(methylamino)-4-pentene-1'-yl]-3,3,3-
trifluoro-N-methylpropanamide (200 mg) synthesized in Example 4(a) and 3,4-difluorophenyl

chloroformate (502 mg)if0858] MSKkAR) /25539 ((M+HY) 14-0ARA(A00MHZ 3CDCGE3)6 ppm :
2.68-2.81 (1H, m), 2.85 (3H, s), 2.91-3.34 (3H, m), 3.13 (3H, s), 3.76-3.96 (1H, m), 4.60-4.80 253 (1H, m),
5.06 (1H, d, J =tFZ0M2E B Yo eH 9l B EORE B PZY0 5 70-6586 (B4 nf) L 6MARB WO 21 1) 27.03-7.15 (2H,

™. 7.34 (W 405201142 Gl 4L e RS HRLINSRY BXBAI200) SANNESIR 1y
use of 4-chlorophenyl [1-(3,3,3-trifluoro-N-
methylpropanamido)-2-(S)-(3,4-dichlorophenyl)-4-penten-2-
yl]lmethylcarbamate (296 mg). Subsequently, similar to
Example 51(c), 4-chlorophenyl [1-(3,3,3-trifluoro-N-
methylpropanamido)-2-(S)-(3,4-dichlorophenyl) -5-oxo-pentan-2-
yl]lmethylcarbamate (167 mg) was obtained by use of 4-
chlorophenyl [1-(3,3,3-trifluoro-N-methylpropanamido)-2-(S) -
(3,4-dichlorophenyl)-5-hydroxy-pentan-2-yl]methylcarbamate
(174 mg). Thereafter, similar to Example 51(d), the title
compound was obtained as white powder (136 mg, 36.3%, 4
steps) by use of 4-chlorophenyl [1-(3,3,3-trifluoro-N-
methylpropanamido)-2-(S)-(3,4-dichlorophenyl) -5-oxo-pentan-2-
yl]methylcarbamate (167 mg).
[0742]
MS (FAB) m/z 760 ((M+H)")
'H-NMR (400MHz, CDCl3)d ppm : 1.00-1.17 (1H, m), 1.52-1.71
(2, m), 1.82-2.08 (3H, m), 2.25-2.47 (6H, m), 2.82-3.09 (2H,
m), 2.98 (3H, s), 3.17-3.43 (2H, m), 3.25 (3H, s), 3.99 (lH,
d, J =16.5 Hz), 4.20-4.52 (3H, m), 6.83-7.02 (1H, br), 7.10
(14, dd, J = 2.0, 8.5 Hz), 7.20-7.36 (8H, m), 7.40 (1H, d, J
= 8.5 Hz).
[0743]
Example 52 (c)

Synthesis of 4-chlorophenyl {1-(3,3,3-trifluoro-N-
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methylpropanamido)-2-(S)-(3,4-dichlorophenyl)-5-
[spiro(benzo(c)thiophene-(2S)-oxido-1(3H),4'-piperidin)-I'- yl]-pentan-2-yl}methylcarbamate [0860] [F205]
F 0861] Similar to Example 51(b), 3,4-difluorophenyl [1-(3,3,3
trifluoro-N-methylpropanamido)-2-(S)-(3,4-dichlorophenyl)-5- hydroxy-pentan-2-yllmethylcarbamate was
obtained (119 mg) by use of 3,4-difluorophenyl [1-(3,3,3-trifluoro-N-
methylpropanamide)y2 {53 Azaichtorephenyh-& pentar-21 ylimeibyleasbamate (255 mg) . Subsequently,
similar to Example 51(c), 3,4-difluorophenyl [1-(3,3,3-trifluoro-N-

methylpropanarhffd)r2-(35:13 Aldichiorepheny)-5-okopertan2tyfiméthyrdabanthitd \Was obtained (113
mgq) by use of 3,4 254 difluorpp | [1-(3,3,3trifluoro-N-methylpropanamido)-2-
(B3 A dichor s e ey e A 2 A B e ey SHRGHha imiar to
Example 51(d)s8m title compound was obtained as white powder (128 mg, 38.5%, 4 steps) by use of
3,4-difluorophenyl [1-(3,3,3- trifluoro-N-methylpropanamido)-2-(S)-(3,4-dichlorophenyl)-5-
oxo-pentan-2-yljétiylcarbamate (113 mg). [0862] MS (FAB) m/z 760 ((M+H)") 1H-NMR (400MHz,
CDC13)S ppm: |%|1072§-}..17 (AH, m), 1.52-1.69 (2H, m), 1.84-2.10 (3H, m), 2.27-2.47 (6H, m), 2.82-3.05
(2H, m), 2.98 (é , S), 3.15-3.43 (2H, m), 3.24 (3H, s), 3.99 (1H, d, J = 16.5 Hz), 4.23-4.46 (3H, m),

6.70-6.96 (2H, m), 7.03-7.14 (Z/@pﬁ.25-7.36 (5H, m), 7.41 (1H, d, J = 8.5/@./0'
O
1 F 0 \N/go

HCI F ,
N I
S

o ()

[0745]

Similar to Example 51 (e), the title compound was
obtained as white powder (80 mg, 56.2%) by use of 4-
chlorophenyl {1-(3,3,3-trifluoro-N-methylpropanamido)-2-(S) -
(3,4-dichlorophenyl)-5-[spiro (benzo(c)thiophene- (2S)-oxido-
1(3H),4"'-piperidin)-1'"-yl]lpentan-2-yl}methylcarbamate (136
mg) .

[0746]

'H-NMR (400MHz, DMSO-d¢)$ ppm : 1.21-1.47 (1H, m), 1.76-1.91
(l1H, m), 1.94-2.19 (3H, m), 2.25 (1H, d, J = 14.0 Hz),
2.35-2.48 (1H, m), 2.77-3.18 (8H, m), 3.25 (3H, s), 3.47-3.55
(l1H, m), 3.59-3.87 (3H, m), 4.04-4.53 (3H, m), 4.68 (1H, d, J
=17.0 Hz), 6.51-6.73 (1H, m), 7.03-7.17 (1H, m), 7.29-7.46
(7, m), 7.55-7.67 (2H, m), 10.73 (1H, br).

[0747]

Example 53 (a)
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[0863] Example 62(c) Synthesis of 3,4-difluorophenyl {1-(3,3,3-trifluoro-N-
methylpropanamido)-2-(S)-(3,4-dichlorophenyl)-5-
[spiro(benzo(c)thiophene-(2S)-oxido-1(3H),4'-piperidin)-I'- ylJpentan-2-yl}methylcarbamate hydrochloride
(655) [0864] [F206] 255 HCI CI 0865] Similar to Example 51(e), the title compound was obtained as
white powder (78 mg, 58.2%) by use of 3,4- difluorophenyl {1-(3,3,3-trifluoro-N-methylpropanamido)-2-
(5)-(3,4-dichloraphemd)sbqspifo(benzofexibiophenet(2S)3, 3, 3-trifluoro-N-
oxido-1(3H),4'-piperidin)-1'-yl]pentan-2-yl}methylcarbamate (128 mg). [0866] 1H-NMR (400MHz,
DMSO-d6) 6 pptfi ERY2BACR2 IR #9) ~£. 7751 903 (FAIANN 1O RREN 130 - M)P2P6IH, d, J = 13.5 Hz),
2.39-2.50 (1H, @1%-8153%07 (8H @%,63.24 (3H, s), 3.45-3.86 (4H, m), 4.00-4.14 (2H, m), 4.36-4.55 (1H,
m), 4.69 (1H, d2J = 17.0 Hz}, 6:90-702 (1H, m), 7.27-7.47 (7H, m), 7.52-7.69 (2H, m), 10.93 (1H, br).
[0867] Example ©3{8) Synthesis of N-[2-(S)-(3,4-dichlorophenyl)-2-(methylamino)-4- pentenyl]-2,2,

2-trifluoro-N-methylacetamide [0868] [F207] 256
[F177]
A,

F o}

F>|\/U\ \NH = ;.

S, (@]

: = g
O)LCI

©
|

Cl
Cl

[0749]

Similar to Example 51 (a), the title compound was
obtained (256 mg, 94.1%) by use of N-[2-(S)-(3,4-
dichlorophenyl)-2- (methylamino)-4-pentene-1"'-y1]-3,3,3-
trifluoro-N-methylpropanamide (200 mg) synthesized in Example
4 (a) and 3-fluorophenyl chloro formate (873 mg).

[0750]

MS (FAB) m/z 521 ((M+H)")

'H-NMR (400MHz, CDC1l3)® ppm : 2.75 (1H, dd, J = 6.0, 13.5 Hz),
2.85 (3H, s), 2.92-3.05 (1H, m), 3.09-3.32 (2H, m), 3.16 (3H,
s), 3.90-4.07 (1H, m), 4.52-4.72 (1H, m), 5.05 (1H, d, J =
17.0 Hz), 5.09 (1H, 4, J = 10.0 Hz), 5.72-5.89 (1H, m),
6.68-6.95 (3H, m), 7.11 (1H, dd, J = 2.5, 8.5 Hz), 7.22-7.31
(14, m), 7.35 (1H, 4, J = 2.5 Hz), 7.42 (1H, d, J = 8.5 Hz).
[0751]

Example 53 (b)
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CI CI1 0869] Similar to Example 29(a), the title compound was obtained (3.59 g, 90.9%) by use of
tert-butyl [1-(2,2,2- trifluoro-N-methylacetamide)-2-(S)-(3,4-dichlorophenyl)-4-
penten-2-yllmethylcarbamate (5.0 g) synthesized in Example 27 (a). [0870] MS (FAB) m/z 369 ((M+H)")
1H-NMR (400MHz, CDC13)6 ppm : 2.22 (3H, s) , 2.62-2.74 (2H, m) 2.72 (3H, s), 3.51 (1H, d, J = 14.0
Hz), 3.74 (1H, d, J = 14.0 Hz), 5.19-5.28 (2H, m), 5.73-5.86 (1H, m), 7.34 (1H, dd, J = 2.0, 8.5 Hz), 7.43

(1H, d, J = 8.5 Hghthe3 {iHe €, I= 120 0§ 11]{ ExampleHB3(b) Symthesis-of phenyl
[1-(2,2,2-trifluoro-N-methylacetamide)-2- (5)-(3,4-dichlorophenyl)-4-penten-2-yllmethylcarbamate [0872]
[F208] 257 CI 0"6-- 0 Orors1eSanar to Example S1{af thetite &sipound was obtained (303 mg,

100%) by use oL N-2(51(3 1 ehloranenyD 2methy aming)  penienes 2,521

trifluoro-N-methyffcletaml mg) and phenyl chloroformate (0.29 m_IS.lpe
yvl]pentan-2-yl}methylcarbamate

[0752]

[F178]

1) BH3

O/I::I\F
2) HyO,, NaOH

F 0] \\/L§
F NIN)
3) SO, Et;N, DMSO I

() §

s-0 cl o
4) o Cl

N Ph (9" CO,H

Similar to Example 51 (b), 3-fluorophenyl [1-(3,3,3-

[0753]

trifluoro-N-methylpropanamido)-2-(S)-(3,4-dichlorophenyl)-5-
hydroxy-pentan-2-yl]methylcarbamate was obtained (110 mg) by
use of 3-fluorophenyl [1-(3,3,3-trifluoro-N-
methylpropanamido)-2-(S)-(3,4-dichlorophenyl) (4-penten-2-
yl) Imethylcarbamate (236 mg). Subsequently, similar to
Example 51 (c), 3-fluorophenyl [1-(3,3,3-trifluoro-N-
methylpropanamido)-2-(S)-(3,4-dichlorophenyl) -5-oxo-pentan-2-
yllmethylcarbamate was obtained (117 mg) by use of 3-
fluorophenyl [1-(3,3,3-trifluoro-N-methylpropanamido)-2-(S)-
(3,4-dichlorophenyl) -5-hydroxy-pentan-2-yl]lmethylcarbamate
(105 mg). Thereafter, similar to Example 51(d), the title
compound was obtained as white powder (102 mg, 36.6%, 4

steps) by use of 3-fluorophenyl [1-(3,3,3-trifluoro-N-

223



[0874] MS (FAB) m/z 537((M+H)") 1H-NMR (400MHz,CDC13)S ppm : 2.75 (1H, dd, J = 6.5, 14.0 Hz),
2.94 (1H, dd, J = 7.5, 14.0 Hz), 3.02 (3H, s), 3.20 (3H, s), 4.13-4.28 (1H, m), 4.46-4.67 (1H, m), 5.02-5.16
(2H, m), 5.67-5.80 (1H, m), 6.93-7.08 (2H, m), 7.10 (1H, dd, J = 2.5, 8.5 Hz), 7.14-7.20 (1H, m),
7.27-7.37 (3H, m), 7.42 (1H, d, J 8.5 Hz). 0875] Example 63(c) Synthesis of phenyl
{1-(2,2,2-trifluoro-N-methylacetamide)-2- (5)-(3,4-dichlorophenyl)-5-[spiro(benzo(c)thiophene-(2S)-
oxido-1(3H),4'-piperidny<bodlpenian-2-plineihylcarbamatel {8 #6200} 258:C1 82 1) BH3 2) H202,
NaOH 3) 503, Et3N, DMSO C1 0877] Similar to Example 51(b), phenyl [1-(2,2,2-trifluoro-N
methylacetamide) I¢Si3, adiepltrbphéhylf-5uRydroxy-pentan- 2-yllmethylcarbamate was obtained (180
mg) by use of ppg é)(I4 [1-(2,2,2-trifluoro-N-methylacetamide)-2-(S)-(3,4- dichlorophenyl)-4-penten-2-yl]
methylcarbamate ? 9& mg). Subsequently, similar to Example 51(c), phenyl [1-(2,2,2-
trifluoro-N-methytacetamide)/2-(3) A 3 dadichioyophenyl)-5-

'H-NMR (400MHz, CDC1l3)8 ppm : 0.97-1.18 (1H, m), 1.53-2.09
(5H, m), 2.25-2.48 (6H, m), 2.80-3.09 (2H, m), 2.99 (3H, s),
3.14-3.44 (2H, m), 3.26 (3H, s), 3.99 (1H, 4, J = 16.5 Hz),
4.20-4.57 (3H, m), 6.66-6.92 (2H, m), 7.10 (1H, dd, J = 2.0,
8.5 Hz), 7.20-7.37 (7H, m), 7.41 (1H, 4, J = 8.5 Hz).

[0755]

Example 53 (c)

Synthesis of 3-fluorophenyl {1-(3,3,3-trifluoro-N-
methylpropanamido)-2-(S)-(3,4-dichlorophenyl) -5-

[spiro (benzo (c)thiophene- (2S)-oxido-1(3H),4'-piperidin)-1"'-
yl]pentan-2-ylimethylcarbamate hydrochloride (Compound No.
634)

[0756]

[F179]

[0757]
Similar to Example 51 (e), the title compound was
obtained as white powder (84 mg, 78.7%) by use of 3-

fluorophenyl {1-(3,3,3-trifluoro-N-methylpropanamido)-2-(S)-
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oxo-pentan-2-yljmethylcarbamate was obtained (167 mg) by use of phenyl
[1-(2,2,2-trifluoro-N-methylacetamide)-2-(S)-(3,4- dichlorophenyl)-5-hydroxy-pentan-2-yllmethylcarbamate
(174 mg). Thereafter, similar to Example 51(d), the titte compound was obtained as white powder (136
mg, 36.3%, 4 steps) by use of phenyl [1-(2,2,2-trifluoro-N-
methylacetamide)-2-(S)-(3,4-dichlorophenyl)-5-oxo-pentan-2- yllmethylcarbamate (167 mg). [0878] MS
(FAB) m/z 710 ((M+4H)Y) tHINMR {400MHZ -GBE13)Sppmc (:97HL28HdHe MPs1 538<1d6- (2H, m),
1.87-2.02 (3H, m), 2.25-2.48 (6H, m), 2.80-2.98 (2H, m), 3.14 (3H, s), 3.30 (3H, s), 4.00 (1H, d,J =16.5
Hz), 259 4.25-414Z QWA MPAEEABT (TH, MY 686 03 Al Inyer ol ¢erPana s 2085 Hz), 7.18
(AH,t,J=7.5 Hmza 7.25-7.37 (8H, m), 7.41 (1H, d, J = 8.5 Hz). [0879] Example 63(d) Synthesis of phenyl
{1-(2,2,2-trifluoro-N-methylacetamide)-2- (5)-(3,4-dichlorophenyl)-5-[spiro(benzo(c)thiophene-(2S)-
oxido-1(3H),4'-pipesdin)-I'-yllpentan-2-yl}methylcarbamate hydrochloride (Compound No. 642) [0880]
[F210] HCI CI CI HCI 0881] Similar to Example 51(e), the title compound was obtained as white powder
(80 mg, 56.2%) By Nige of4sHefiaf1-DMSO-ds) 8 ppm : 1.21-1.44 (1H, m), 1.76-1.91

(14, m), 1.93-2.20 (3H, m), 2.25 (1H, 4, J = 14.0 Hz),
2.34-2.47 (1H, m), 2.78-3.18 (8H, m), 3.25 (3H, s), 3.47-3.89
(4H, m), 4.03-4.50 (3H, m), 4.68 (1H, 4, J = 17.0 Hz),
6.38-6.64 (1H, m), 6.86-7.11 (2H, m), 7.28-7.47 (6H, m),
7.53-7.69 (2H, m), 10.72 (1H, br).

[0759]

Example 54 (a)

Synthesis of 2-methoxyphenyl [1-(3,3,3-trifluoro-N-
methylpropanamido)-2-(S)-(3,4-dichlorophenyl)-4-penten-2-
yl]lmethylcarbamate

[0760]

[F180]

F (6] ~ (0]
FM A / J\
/1, o ¢l
F N/ ’

| (S) OMe

Cl
Cl

[0761]
Similar to Example 51 (a), the title compound was
obtained (264 mg, 94.8%) by use of N-[2-(S)-(3,4-

dichlorophenyl) -2-methylamino-4-pentene-1'-y1]1-3,3, 3~
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(2,2,2-trifluoro-N-methylacetamide)-2-(S)-(3,4- dichlorophenyl)-5-[spiro(benzo(c)thiophene-(2S)-oxido-
1(3H),4'-piperidin)-1'-yl]pentan-2-yl}methylcarbamate (136 mg). [0882] 1H-NMR (400MHz, DMSO-d6) 6
ppm : 1.22-1.48 (1H, m), 1.70-1.90 (1H, m), 1.95-2.22 (3H, m), 2.26 (1H, d, J = 14.5 Hz), 2.34-2.47 (1H,
m), 2.83-3.20 (8H, m), 3.24 (3H, s), 3.47-3.68 260 (2H, m), 4.08 (1H, d, J = 17.0 Hz), 4.22-4.57 (2H, m),
4.68 (1H,d, J=17.0 Hz), 6.44-6.74 (1H, m), 6.95-7.23 (2H, m), 7.26-7.47 (7TH, m), 7.56-7.72 (2H, m),

10.77 (1H, br). [0883] ubxarmple&dia) Sysihesisiotiphenyl 1), 2 2yt ifluesa-AN-dnethylacetamide)-2-
(5)-(3,4-dichlorophenyl)-5-(4-carbamoyl-4-phenylpiperidine- 1'-yl)pentan-2-ylimethylcarbamate [0884]
[F211] NH, CI G190885]28tibsetaehfly YSIhfiray to EXmmplecZ6hy cthetitle B8Mmpound was obtained as
white powder (7 mg 67.8%) by use of phenyl [1-(2,2,2-trifluoro-N-methylacetamide)-2-(S)-(3,4-
dichlorophenyl)-5-oxo-pentan-2-yllmethylcarbamate (120 mg) synthesized in Example 63(c) and
4-phenylpiperidine-4+ casbexamisie3(62(mg)) [0886] MS (FAB) m/z 693 ((M+H)") 1H-NMR (400MHz,
CDC13)S ppm : 0.95-1.10 (1H, m), 1.50-1.65

'H-NMR (400MHz, CDCl3)d ppm : 2.68 (1H, dd, J = 7.0, 13.5 Hz),

2.90 (1H, dd, J = 7.0, 13.5 Hz), 2.97 (3H, s), 3.18-3.39 (2H,

m), 3.25 (3H, s), 3.78 (3H, s), 4.24—4.47 (2H, m), 4.98 (1H,

d, J=17.0 Hz), 5.03 (1H, d, J = 10.0 Hz), 5.72-5.86 (1H, m),

6.82-6.99 (3H, m), 7.07-7.17 (2H, m), 7.35 (1H, d, J = 2.0

Hz), 7.38 (1H, 4, J = 8.5 Hz).

[0763]

Example 54 (b)

Synthesis of 2-methoxyphenyl {1-(3,3,3-trifluoro-N-

methylpropanamido)-2-(S)-(3,4-dichlorophenyl) -5-

[spiro (benzo (c)thiophene- (2S)-oxido-1(3H),4"'-piperidin)-1"'-

yvl]pentan-2-yl}methylcarbamate

[0764]

[F181]

1) BH;

A
2) H,0,, NaOH F>IF\/lCJ)\ \N/&o OMe
3) SO, EtzN, DMSO |
© S
@%\i&o cl o ©
4) oH Cl
N Ph(9"CO,H

Similar to Example 51 (b), 2-methoxyphenyl [1-(3,3,3-

[0765]

trifluoro-N-methylpropanamido)-2-(S)-(3,4-dichlorophenyl)-5-
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(1H, m), 1.85-2.10 (4H, m), 2.25-2.58 (8H, m), 3.12 (3H, s), 261 3.25 (3H, s), 4.22-4.58 (2H, m), 5.25 (2H,
br), 6.91-7.43 (13H, m) [0887] Example 64(b) Synthesis of phenyl
[1-(2,2,2-trifluoro-N-methylacetamide)-2- (5)-(3,4-dichlorophenyl)-5-(4-carbamoyl-4-phenylpiperidine-
1'-yl)pentan-2-ylimethylcarbamate hydrochloride (Compound No. 578) [0888] [F212] ClI 0889] Similar to
Example 26(k), the title compound was obtained as white powder (80 mg, 56.2%) by use of phenyl [1-

(2,2,2-trifluoro-Nsyraethyaeeianide - 2+(S)«(St4ydichlasaphesyh-bs (4oathamaylt4-phemnyjpiperidine-1'-
yl)pentan-2-yljmethylcarbamate (136 mg). [0890] 1H-NMR (400MHz, DMSO-d6)6 ppm : 1.25-1.37 (1H,
m) , 1.60-1.82 (4FF M) 295X 13BRLPRY 2.88-3(23 {9HT Af)! B12P¥3ANs), 3.36 (3H, s), 3.45-3.58 (1H,

Dot TSR L DL R e ez S e

ylimethylcarbamgate[9892] JF2d3hate (258 mg). Subsequently, similar to
Example 51 (c), 2-methoxyphenyl [1-(3,3,3-trifluoro-N-
methylpropanamido)-2-(S)-(3,4-dichlorophenyl) -5-oxo-pentan-2-
yl]lmethylcarbamate was obtained (193 mg) by use of 2-
methoxyphenyl [1-(3,3,3-trifluoro-N-methylpropanamido)-2-(S) -
(3,4-dichlorophenyl)-5-hydroxy-pentan-2-yl]lmethylcarbamate
(170 mg) . Thereafter, similar to Example 51(d), the title
compound was obtained as white powder (179 mg, 51.6%, 4
steps) by use of 2-methoxyphenyl [1-(3,3,3-trifluoro-N-
methylpropanamido)-2-(S)-(3,4-dichlorophenyl) -5-oxo-pentan-2-
yl]lmethylcarbamate (193 mgqg).
[0766]
MS (FAB) m/z 754 ((M+H)")
'H-NMR (400MHz, CDCl3)d ppm : 0.89-1.12 (1H, m), 1.58 (1H, dd,
J=1.5, 15.0 Hz), 1.64-1.80 (1H, m), 1.82-2.02 (3H, m),
2.24-2.49 (6H, m), 2.82-2.98 (2H, m), 3.08 (3H, s), 3.31 (3H,
s), 3.18-3.49 (2H, m), 3.76 (3H, s), 3.98 (1H, 4, J = 16.5
Hz), 4.07-4.22 (l1H, m), 4.31 (1H, d, J = 16.5 Hz), 4.53-4.78
(l1H, m), 6.81-6.92 (2H, m), 7.07-7.16 (2H, m), 7.25-7.40 (7H,
m) .
[0767]
Example 54 (c)
Synthesis of 2-methoxyphenyl {1-(3,3,3-trifluoro-N-

methylpropanamido)-2-(S)-(3,4-dichlorophenyl) -5-
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INfABoc_/ H~ S7 1 0 OMe MeO 1 INf*Boc_/ 1 MeO OMe 0 CI tert-Butyl
[1-methylamino-2-(S)-(3,4-dichlorophenyl)-4- penten-2-yllmethylcarbamate (500 mg) synthesized in
Example 26(d) was dissolved in ethyl acetate (5 mL) . Under cooling with ice, sodium
hydrogencarbonate (225 mg) and water (2.5 mL) were added thereto, and thereafter 3,4,5
trimethoxybenzoyl chloride (309 mg) was added to the mixture, followed by stirring for 30 minutes at the
same temperaturss i satwated aguentssodiyn gicarbanaie wassagded to the reaction mixture, and the
resultant mixture was extracted with ethyl acetate, washed with saturated brine, and dried over sodium
sulfate anhydrate: I Fi5é sBRVent Wals'éshcertrateem ahtlel rédased présttrd Canga tHe Feditiue was purified
through silica gé%g lumn chromatography (n-hexane : ethyl acetate=7:1to 4:1 to 2:1 to 1:1), to thereby
give the title compound (715 mg, 93.8%). 263 [0894] MS (FAB) m/z 567 ((M+H)*) 1H-NMR (400MHz,
CDC13)6 ppm :[b:223(PH, s), 2.65-2.80 (4H, m) 2.95-3.05 (1H, m), 3.17 (3H, s), 3.86 (3H, s), 3.88 (6H, S),

[F182]

[0769]

Similar to Example 51 (e), the title compound was
obtained as white powder (114 mg, 60.8%) by use of 2-
methoxyphenyl {1-(3,3,3-trifluoro-N-methylpropanamido)-2-(S) -
(3,4-dichlorophenyl)-5-[spiro (benzo (c)thiophene- (2S)-oxido-
1(3H),4"'-piperidin)-1'-yl]lpentan-2-yl}methylcarbamate (179
mg) .

[0770]

'H-NMR (400MHz, DMSO-d¢)d ppm : 1.13-1.44 (1H, m), 1.78-2.16
(4H, m), 2.24 (1H, d, J = 14.0 Hz), 2.34-2.48 (1H, m),
2.80-3.18 (8H, m), 3.30 (3H, s), 3.45-3.55 (1H, m), 3.57 (3H,
s), 3.60-3.92 (3H, m), 3.97-4.17 (2H, m), 4.31-4.49 (1H, m),
4.68 (1H, 4, J =17.0 Hz), 6.79-7.09 (3H, m), 7.11-7.20 (1H,
m), 7.29-7.46 (5H, m), 7.52-7.66 (2H, m), 10.55 (1H, br).
[0771]

Example 55 (a)

Synthesis of 3-methoxyphenyl [1-(3,3,3-trifluoro-N-
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4.20-4.48 (2H, m), 4.97-5.10 (2H, m), 5.80-5.94 (1H, m), 6.60 (2H, s), 7.10-7.18 (1H, m), 7.34-7.44 (2H,
m). [0895] Example 65(b) Synthesis of N-[2-(S)-(3,4-dichlorophenyl)-2-(methylamino)-4-
pentene-1'-yl]-3,4,5-trimethoxy-N-methylbenzamide [0896] [F214] MeO MeO OMe 0 11 N.Boc ii,, N. (s)
Cl c.HCI EtO H MeO MeO CI1 0897] Similar to Example 29(a), the title compound was obtained (171 mg,
89.5%) by use of tert-butyl [1-(3,4,5- trimethoxy-N-methylbenzamide)-2-(S)-(3,4-dichlorophenyl)-4-
penten-2-ylimettwtcarbamate(23240¢)-J0898} MSAFABNZ 46K M%) bHNMR £400MHz, CDC13)S
ppm : 1.71 (1H, br), 2.28 (3H, s), 2.60 (3H, s), 2.68-2.82 (2H, m), 3.68 (1H, d, J = 14.5 Hz), 3.83 (3H, s),
3.84 (6H, s), 3.86-3"'$G-{YHCANCEPE-5.28 (2H, m), 5.77-5.90 (1H, m), 6.37 (2H, s), 7.40-7.48 (2H, m),

[0772]

[F183]

o) ~

F
S L
’,
F N

©
|

Cl
Cl

[0773]

Similar to Example 51 (a), the title compound was
obtained (263 mg, 94.5%) by use of N-[2-(S)-(3,4-
dichlorophenyl)-2-methylamino-4-pentene-1'-y1]1-3,3, 3~
trifluoro-N-methylpropanamide (200 mg) synthesized in Example
4 (a) and 3-methoxyphenyl chloroformate (933 mg).

[0774]

MS (FAB) m/z 533 ((M+H)")

'H-NMR (400MHz, CDCls)d ppm : 2.66-2.79 (1H, m), 2.89 (3H, s),
2.92-3.05 (1H, m), 3.10-3.37 (2H, m), 3.18 (3H, s), 3.75 (3H,
s), 3.96-4.19 (1H, m), 4.40-4.69 (1H, m), 5.04 (1H, d, J =
17.0 Hz), 5.08 (1H, 4, J = 10.5 Hz), 5.72-5.88 (1H, m),
6.45-6.67 (2, m), 6.71 (1H, 4, J = 7.5 Hz), 7.11 (1H, dd, J
= 2.0, 8.5 Hz), 7.15-7.25 (l1H, m), 7.33-7.39 (1H, m), 7.41
(1H, 4, J = 8.5 Hz).

[0775]

Example 55 (b)
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264 7.75-7.82 (1H, m). [0899] Example 65(c) Synthesis of phenyl
[1-(3,4,5-trimethoxy-N-methylbenzamide)- 2-(5)-(3,4-dichlorophenyl)-4-penten-2-yllmethylcarbamate
[0900] [F215] MeO MeO CI 0 0- -CI MeO MeO N" 'O CI [0901] Similar to Example 51(a), the title
compound was obtained (170 mg, 78.2%) by use of N-[2-(S)-(3,4-
dichlorophenyl)-2-methylamino-4-pentene-1'-yl]-3,4,5- trimethoxy-N-methylbenzamide (171 mg) and
phenyl chlorofarmatedd74 rag).10962h MSFAR)I M{z 587 ,(§V3-H))iH NMMR-(F00MHz, CDC13)6 ppm :
2.80-2.98 (4H, m), 3.14 (3H, s), 3.28-3.40 (1H, m), 3.77 (6H, s), 3.86 (3H, s), 3.95-4.09 (1H, m),
4.68-4.82 (1H, A L5055 AT IRY) 57045 88 (iH-rﬁ}C%@E@h%)\/@ 87-7.03 (1H m), 7.13-7.18 (1H,

m), 7.227.33 (3K, )y 343752 (2H, IOk J9R0L285 . o1 (38, 4+ —piperiaing -11-

yvl]pentan-2-yl}methylcarbamate

[0776]
[F184]
O/©\0Me O/©\0Me
FoQ PN 1) BH

3
2) H,0,, NaOH
) H20; /w

3) SO, Et;N, DMSO

A d (s)
2) o

N~ Ph{STCO,H
H

[0777]

Similar to Example 51 (b), 3-methoxyphenyl [1-(3,3,3-
trifluoro-N-methylpropanamido)-2-(S)-(3,4-dichlorophenyl)-5-
hydroxy-pentan-2-yl]methylcarbamate (167 mg) was obtained by
use of 3-methoxyphenyl [1-(3,3,3-trifluoro-N-
methylpropanamido)-2-(S)-(3,4-dichlorophenyl) (4-penten-2-
yl) Imethylcarbamate (256 mg). Subsequently, similar to
Example 51 (c), 3-methoxyphenyl [1-(3,3,3-trifluoro-N-
methylpropanamido)-2-(S)-(3,4-dichlorophenyl) -5-oxo-pentan-2-
yl]lmethylcarbamate (135 mg) was obtained by use of 3-
methoxyphenyl [1-(3,3,3-trifluoro-N-methylpropanamido)-2-(S)-
(3,4-dichlorophenyl) -5-hydroxy-pentan-2-yl]lmethylcarbamate
(160 mg). Thereafter, similar to Example 51(d), the title
compound was obtained as white powder (84 mg, 24.3%, 4 steps)

by use of 3-methoxyphenyl [1-(3,3,3-trifluoro-N-
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Example 65(d) Synthesis of phenyl {1-(3,4,5-trimethoxy-N-methylbenzamide)-
2-(5)-(3,4-dichlorophenyl)-5-[spiro(benzo(c)thiophene-(2S)-
oxido-1(3H),4'-piperidin)-1'-yl]pentan-2-yl}methylcarbamate [0904] [F216] MeO MeO CI 0905] Similar to
Example 51(b), phenyl [1-(3,4,5-trimethoxy N-methylbenzamide)-2-(S)-(3,4-dichlorophenyl)-5-hydroxy-
pentan-2-ylimethylcarbamate was obtained (77 mg) by use of phenyl
[1-(3,4,5-trimethexy=Nimethybenzamide)-245)-(3,4 dichtorophepyh -4-penterv-Rodiraetytearbamate(170
mg). Subsequently, similar to Example 51(c), phenyl[1-(3,4,5-
trimethoxy-N-m&thylséRzamide)229ST- (3 42dichibrophenyl)-5- oxo-pentan-2-yllmethylcarbamate was
obtained (87 mg%)l?])f sse of phenyl [1-(3,4,5-trimethoxy-N-methylbenzamide)-2-(S)-(3,4-
dichlorophenyl)-5-hydroxy-pentan-2-yllmethylcarbamate (77 mg). Thereafter, similar to Example 51(d),
the title compound wass pbiained s white powder (70 mg, 29.8%, 4 steps) by use of phenyl
[1-(3,4,5-trimethoxy-N-methylbenzamide)-2-(S)-(3,4- dichlorophenyl)-5-oxo-pentan-2-yljmethylcarbamate
(87 mg). 266 [0906TVMIS(GABY m/z GOSN+ EYY) 1H-NMR-(UODMHZHCDO13) 16 ppm(1H2748.30 (1H, m) ,

Lstiso(r) 16TL G LTS G m 2 g2 eni, ) 2S00 R . 320 O
4.36-4.58 (1H, m)26.64.(2H, @)x5.85-7.05 2Ho . 97 (21, m), 3.02 (3H, s), 3.15-3.46
(24, m), 3.27 (3H, s), 3.73 (3H, s), 3.99 (1H, d, J = 16.5
Hz), 4.20-4.37 (2H, m), 4.40-4.63 (1H, m), 6.46-6.62 (1H, m),
6.67-6.74 (1H, m), 7.11 (1H, dd, J = 2.0, 8.5 Hz), 7.14-7.23
(14, m), 7.25-7.38 (6H, m), 7.41 (1H, 4, J = 8.5 Hz).
[0779]
Example 55 (c)
Synthesis of 3-methoxyphenyl {1-(3,3,3-trifluoro-N-
methylpropanamido) -2-(S) - (3, 4-dichlorophenyl) -5-
[spiro (benzo (c)thiophene- (2S)-oxido-1(3H),4"'-piperidin)-1"-
yl]lpentan-2-ylimethylcarbamate hydrochloride (Compound No.
637)
[0780]

[F185]

[0781]

Similar to Example 51 (e), the title compound was
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m), 7.13-7.19 (1H, m), 7.21-7.35 (7H, m), 7.43-7.48 (2H, m). [0907] Example 65(e) Synthesis of
phenyl{1-(3,4,5-trimethoxy-N-methylbenzamide)-2-
(5)-(3,4-dichlorophenyl)-5-[spiro(benzo(c)thiophene-(2S)-
oxido-1(3H),4'-piperidin)-1'-yl]pentan-2-yl}methylcarbamate hydrochloride (Compound No. 589) [0908]
[F217] MeO 0 0 HCI MeO MeO MeO- Y rrlvXJ 1111 S OMe Cl OMe CI HCI [0909] Similar to Example
26(k), the title conmpaunrdiwvas ebiairedasadiite powdgy (50 mg, 68.4%kby tisenf phenyl {1-
(3,4,5-trimethoxy-N-methylbenzamide)-2-(S)-(3,4- dichlorophenyl)-5-[spiro(benzo(c)thiophene-(2S)-oxido-
1(3H),4'-piperidip I yiypestant 2 dylimeéthyicarbanfdte 70 26 T f/id)Y (D920 "RI-NIMR- (400M Az,

DMSO- d6) 6 pp[@, 41—% thQO]gZthn 3% % 1§ 2“Lsplro benzo (c) thiophene- (2S) —oxido-

1(3H),4"'-piperidin)-1'-yl]lpentan-2-yl}lmethylcarbamate (84 mg).
[0782]

'H-NMR (400MHz, DMSO-d¢)& ppm : 1.17-1.43 (1H, m), 1.77-2.19
(4H, m), 2.25 (1H, 4, J = 14.0 Hz), 2.32-2.47 (1H, m),
2.78-3.18 (8H, m), 3.25 (3H, s), 3.46-3.88 (7H, m), 4.02—-4.45
(3H, m), 4.68 (1H, 4, J = 17.0 Hz), 6.12-6.33 (1H, m),
6.51-6.82 (2H, m), 7.13-7.26 (1H, m), 7.38-7.46 (5H, m),
7.53-7.73 (2H, m), 10.61 (1H, br).

[0783]

Example 56 (a)

Synthesis of 2-fluorophenyl [1-(3,3,3-trifluoro-N-
methylpropanamido)-2-(S)-(3,4-dichlorophenyl)-4-penten-2-
yl]lmethylcarbamate

[0784]

[F186]

Cl
Cl

[0785]
Similar to Example 51 (a), the title compound was

obtained (286 mg, >100%) by use of N-[2-(S)-(3,4-

232



(2H, m), 2.32-2.48 (2H, m), 2.58-2.97 (3H, m), 3.01-3.20 (4H, m), 3.28-3.42 (6H, m), 3.54-3.72 (4H, m),
3.81 (6H, s), 4.06 (1H,d,J=17.0 Hz), 4.12-4.60 (2H, m), 4.65 (1H, d, J = 17.0 Hz), 6.73 (2H, s),
6.90-7.85 (12H, m), 10.58 (1H, br) [0911] Example 66(a) Synthesis of
1-(3,4,5-trimethoxybenzyloxy)-2-(S)-(3,4- dichlorophenyl)-2-(N-methylamino)-4-pentene [0912] [F218] CI
OMe CI1 0913] Under argon, a solution of 2-(S)-(3,4-dichlorophenyl) 2-methylamino-4-penten-l-ol (8.5 g)
in anhydrous NN-cdimethyHetpamide (5@ k) wasradded-teea sespensionl oF-sodipay hydride (1.5 g) in
anhydrous N,N-dimethylformamide (50 mL) under cooling with ice, and the mixture was stirred for 1 hour
at room temperafuiré ! ACSSIntioR oF 1374 Bt et e cRIDrideY (T8 e 1 ehhyarsasrpNe
dimethylformamli(@)(SgnrgLE W@fu%%%e o ttle (rj%alcoti]ponfg]}ﬁg{e 2§§wquer)c'oc_)ling with ice, and the
resultant mixture was stirred overnlgﬁt at foom temperature. The Treaction mixture was poured into
ice-water, extractethwith ether, sequentially washed with water and saturated brine, and dried over
sodium sulfate anhydrate. The solvent was cpncentrated under reduced pressure, and the residue was
purified through’Silida2gel eolamiréhromitdyraphy (n-hexane : ethyl acetate=5:1 to 2:1 -> ethyl acetate),
to thereby give the title com|80und 11.8 9,.81.8%).

H-NMR (400MHz, €DC1l3)d ppm ‘: 2.72 (1H, dd, J = 6.5, 13.5 Hz),

2.87-3.04 (1H, m), 2.93 (3H, s), 3.10-3.40 (2H, m), 3.22 (3H,

s), 4.16-4.50 (2H, m), 5.00 (1H, dd, J = 1.5, 17.0 Hz), 5.05

(14, dd, J = 1.5, 10.5 Hz), 5.69-5.84 (1H, m), 7.01-7.19 (5H,

m), 7.33 (1H, d, J = 2.0 Hz), 7.40 (1H, d, J = 8.5 Hz).

[0787]

Example 56 (b)

Synthesis of 2-fluorophenyl {1-(3,3,3-trifluoro-N-

methylpropanamido)-2-(S)-(3,4-dichlorophenyl) -5-

[spiro (benzo (c)thiophene- (2S)-oxido-1(3H),4"'-piperidin)-1"'-

yvl]pentan-2-yl}methylcarbamate

[0788]

[F187]

(6] ;
1) BH, £ o F
2) H,0,, NaOH F SN o
3) SO, EtsN, DMSO I
() §
- S
s-0 cl o (¥
4) OH Cl
N Ph(9"CO,H

Similar to Example 51 (b), 2-fluorophenyl [1-(3,3,3-

[0789]

trifluoro-N-methylpropanamido)-2-(S)-(3,4-dichlorophenyl)-5-
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[0914] MS (FAB) m/z 440 ((M+H)*) 1H-NMR (400MHz, CDC13)S ppm : 1.58 (1H, br), 2.17 (3H, s),
2.45-2.62 (2H, m), 3.59 (1H, d, J =17.0 Hz), 3.61 (1H, d, J =17.0. Hz), 3.83 (6H, s), 3.84 (3H, s), 4.43
(1H, d, J = 18.0 Hz), 4.46 (1H, d, J = 18.0 Hz), 5.01-5.09 (2H, m), 5.53-5.66 (1H, m), 6.47 (2H, s), 7.26
(1H, dd, J =2.0, 8.5 Hz), 7.39 (1H, d, J = 8.5 Hz), 7.53 (1H, d, J = 2.0 Hz). [0915] Example 66(b)
Synthesis of tert-butyl [1-(3,4,5-trimethoxybenzyloxy)-2-(S)-
(3,4-dichlorophery)y-4=pepten:2yHmethylcarhamaie b4 6 [R2E9Me MeO QNle NE)Ch(Boc)20 MeO
MeO 1~ N_Boc CI 269 0917] Similar to Example 26(a), the title compound was obtained (9.98 g, 69.2%)
by use of 1-(3,4'5trihethokyPeRZPIBRY -2-(8)=(824-dichisropheRAR2NN- methylamino)-4-pentene (11.8

g)[0918]pwsgﬁé%gﬂ%%gégéngggQ—2—(S)—(3,4—dichlorophenyl)—4—penten—2—
yvl]methylcarbamate (278 mg). Subsequently, similar to
Example 51 (c), 2-fluorophenyl [1-(3,3,3-trifluoro-N-
methylpropanamido)-2-(S)-(3,4-dichlorophenyl) -5-oxo-pentan-2-
yl]lmethylcarbamate (122 mg) was obtained by use of 2-
fluorophenyl [1-(3,3,3-trifluoro-N-methylpropanamido)-2-(S)-
(3,4-dichlorophenyl)-5-hydroxy-pentan-2-yl]lmethylcarbamate
(123 mg) . Thereafter, similar to Example 51(d), the title
compound was obtained as white powder (101 mg, 26.1%, 4
steps) by use of 2-fluorophenyl [1-(3,3,3-trifluoro-N-
methylpropanamido)-2-(S)-(3,4-dichlorophenyl) -5-oxo-pentan-2-
yl]lmethylcarbamate (122 mg).
[0790]
MS (FAB) m/z 742 ((M+H)")
'H-NMR (400MHz, CDCl3)d ppm : 0.92-1.11 (1H, m), 1.52-1.77
(2, m), 1.82-2.06 (3H, m), 2.24-2.49 (6H, m), 2.82-2.97 (2H,
m), 3.05 (3H, s), 3.17-3.48 (2H, m), 3.31 (3H, s), 3.98 (lH,
d, J =16.5 Hz), 4.08-4.25 (1H, m), 4.31 (1H, 4, J = 16.5 Hz),
4.52-4.70 (1H, m), 7.01-7.20 (4H, m), 7.25-7.36 (6H, m), 7.39
(1H, d, J = 8.5 Hz).
[0791]
Example 56 (c)
Synthesis of 2-fluorophenyl {1-(3,3,3-trifluoro-N-
methylpropanamido)-2-(S)-(3,4-dichlorophenyl) -5-

[spiro (benzo (c)thiophene- (2S)-oxido-1(3H),4"'-piperidin)-1"'-
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1H-NMR (400MHz, CDC13)S ppm : 1.18 (9H, brs), 2.78 (1H, dd, J = 7.0, 13.0 Hz), 3.10 (3H, s), 3.16 (1H,
dd, J=7.0,13.0 Hz), 3.72-3.87 (2H, m), 3.80 (6H, s), 3.83 (3H, s), 4.33 (1H, d, J =12.0 Hz), 4.38 (1H, d,
J=12.0 Hz), 5.07-5.15 (2H, m), 5.63-5.76 (1H, m), 6.35 (2H, s), 7.09 (1H, dd, J = 2.0, 8.5 Hz), 7.32-7.37
(2H, m). [0919] Example 66(c) Synthesis of tert-butyl {1-(3,4,5-trimethoxybenzyloxy)-2-(S)-
(3,4-dichlorophenyl)-5-[spiro(benzo(c)thiophene-(2S)-oxido-
1(3H),4'-piperidin)i Pyl lpentan-2ryhmethyleathamate: [@920bFE2201 MeO (MewpduBacil.1) BH3 2) H202,
NaOH 3) SO3, Et3N, DMSO MeO CI 0921] Similar to Example 51(b), tert-butyl [1-(3,4,5
trimethoxybenz§loky)-2-(5)-(3,4-dichlorophenyl)-5-hydroxy 270 pentan-2-yllmethylcarbamate was
obtained (1.25 g 5@.9%) by use of tert-butyl [1-(3,4,5-trimethoxybenzyloxy)-2-(S)-(3,4-
dichIorophenyl)-f—pen%en-2-y|]methylcarbamate (2.17 g). Subsequently, similar to Example 51(c),
tert-butyl [1-(3,4;,51 ramethoxybenzyloxy)-2-(S)-(3,4-dichlorophenyl)-5-oxo-pentan- 2-yllmethylcarbamate
was obtained (1.0 g, 78.1%) by use of

o’ (s)

[0793]

Similar to Example 51 (e), the title compound was
obtained as white powder (73 mg, 68.9%) by use of 2-
fluorophenyl {1-(3,3,3-trifluoro-N-methylpropanamido)-2-(S)-
(3,4-dichlorophenyl)-5-[spiro (benzo (c)thiophene- (2S)-oxido-
1(3H),4"'-piperidin)-1"-yl]lpentan-2-yl}methylcarbamate (101
mg) .

[0794]

IH-NMR (400MHz, DMSO-dg)d ppm : 1.16—1.40 (1H, m), 1.78-1.92
(l1H, m), 1.96-2.19 (3H, m), 2.25 (1H, d, J = 14.5 Hz),
2.33-2.47 (1H, m), 2.78-3.19 (8H, m), 3.32 (3H, s), 3.46-3.91
(4H, m), 4.02-4.40 (3H, m), 4.69 (1H, d, J = 17.0 Hz),
7.07-7.45 (94, m), 7.53-7.67 (2H, m), 10.58 (1H, br).

[0795]

Example 57 (a)

Synthesis of 4-fluorophenyl [1-(3,3,3-trifluoro-N-
methylpropanamido)-2-(S)-(3,4-dichlorophenyl)-4-penten-2-

yl]lmethylcarbamate
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tert-butyl [1-(3,4,5-trimethoxybenzyloxy)-2-(S)-(3,4-
dichlorophenyl)-5-hydroxy-pentan-2-yllmethylcarbamate (1.25 g). Thereafter, similar to Example 51(d),
the title compound was obtained (1.62 g, >100%) by use of tert-butyl [1-(3,4,5-
trimethoxybenzyloxy)-2-(S)-(3,4-dichlorophenyl)-5-oxo-pentan- 2-yllmethylcarbamate (1.0 g). [0922] MS
(FAB) m/z 761 ((M+H)") 1H-NMR (400MHz, CDC13)S ppm : 1.90 (9H, brs), 1.60-1.72 (4H, m), 1.92-2.08
(2H, m), 2.30-2.507(@#H, m), 2.82-2.90 (1H, m), 2.95-3.02 (1H, m), 3.13 (3H, s), 3.81 (6H, s), 3.82 (3H, s),
3.83-3.90 (2H, m), 4.01 (1H, d, J = 17.0 Hz), 4.33 (1H, d, J = 17.0 Hz), 4.35-4.38 (2H, m), 6.37 (2H, s),
7.10 (1H, dd, J E'9%918.5 Hz), 7.25-7.37 (6H, m). [0923] Example 66(d) Synthesis of
1-(3,4,5-trimethoxybenzyloxy)-2-(S)-(3,4- dichlorophenyl)-2-(N-methylamino)-5-[spiro(benzo(c)thiophene-
(2S)-oxido-1(3H),4'-piperidin)-I'-yljpentane [0924] [F221] 271 MeO MeO 25] ,, N Boc ClI c.HCI
MeO MeO S OI\éIeF N

F (@)
>I\/U\ A, = \©\ o
F N : F (0]
©) el F \\N/lQO
/1, /

Cl
Cl

[0797]

Similar to Example 51 (a), the title compound was
obtained (271 mg, 99.6%) by use of N-[2-(S)-(3,4-
dichlorophenyl)-2- (methylamino)-4-pentene-1"'-y1]-3,3,3~-
trifluoro-N-methylpropanamide (200 mg) synthesized in Example
29 (a) and 4-fluorophenyl chloroformate (873 mg).

[0798]

MS (FAB) m/z 521 ((M+H)")

'H-NMR (400MHz, CDCl3)8 ppm : 2.74 (1H, dd, J = 6.5, 13.5 Hz),
2.85 (3H, s), 2.93-3.05 (1H, m), 3.09-3.33 (2H, m), 3.16 (3H,
s), 3.88—-4.08 (1H, m), 4.49-4.70 (1H, m), 5.04 (1H, d, J =
17.0 Hz), 5.09 (1H, 4, J = 10.5 Hz), 5.72-5.87 (1H, m),
6.90-7.06 (4H, m), 7.11 (1H, dd, J = 2.5, 8.5 Hz), 7.34 (1lH,
d, J =2.5Hz), 7.42 (1H, d, J = 8.5 Hz).

[0799]

Example 57 (b)

Synthesis of 4-fluorophenyl {1-(3,3,3-trifluoro-N-
methylpropanamido)-2-(S)-(3,4-dichlorophenyl) -5-

[spiro (benzo (c)thiophene- (2S)-oxido-1(3H),4"'-piperidin)-1"'-
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O (s) NH CI Similar to Example 26(i), the title compound was obtained (1.14 g, 95.7%) by use of
tert-butyl {1-(3,4,5- trimethoxybenzyloxy)-2-(S)-(3,4-dichlorophenyl)-5-
[spiro(benzo(c)thiophene-(2S)-oxido-1(3H),4'-piperidin)-I'- ylJpentan-2-yl}methylcarbamate (1.62 g). [0926]
MS (FAB) m/z 661 ((M+H)") 1H-NMR (400MHz, CDC13)6 ppm : 1.32-1.83 (6H, m) , 1.90-2.02 (1H, m),
2.19 (3H, s), 2.27-2.46 (6H, m), 2.76-2.98 (2H, m), 3.59-3.69 (2H, m), 3.83 (6H, s), 3.84 (3H, s), 4.00
(QH, d, J = 17.G HA)ed32nAH A, }dhethi0d32) 4dd €1H, d, J = 12.0 Hz), 4.48 (1H, d, J =12.0 Hz), 6.46
(2H, s), 7.24-7.36 (5H, m), 7.39 (1H, d, J = 8.5 Hz), 7.54 (1H, d, J = 2.0 Hz). [0927] Example 66(e)
Synthesis of 1- {hoé'soﬁ 5-trimethoxybenzyloxy)-2-(S)-(3,4-

dichlorophenyl)- - o(benzo(c)thiophene (2S)-oxido-

1(3H),4'-piperidin)- yI]pentan -2-yl}-3-cyclohexyl-lI- methylurea [0928] [F222] 272 MeO NCO MeO HNC

~N~--OMeO' Y /|~ 1 J""Ifll/@/': /©/F
o

1) BH,
~ /&o 2) Hy0,, NaOH F Q

Mw

/’/

3) SO, Et;N, DMSO

®
ol s-0 (S)
cl 4) oH
O

N~ Ph{SICO,H
H

[0801]

Similar to Example 51 (b), 4-fluorophenyl [1-(3,3,3-
trifluoro-N-methylpropanamido)-2-(S)-(3,4-dichlorophenyl)-5-
hydroxy-pentan-2-yl]methylcarbamate was obtained (91 mg) by
use of 4-fluorophenyl [1-(3,3,3-trifluoro-N-
methylpropanamido)-2-(S)-(3,4-dichlorophenyl)-4-penten-2-
yl]methylcarbamate (238 mg). Subsequently, similar to
Example 51 (c), 4-fluorophenyl [1-(3,3,3-trifluoro-N-
methylpropanamido)-2-(S)-(3,4-dichlorophenyl) -5-oxo-pentan-2-
yl]lmethylcarbamate was obtained (96 mg) by use of 4-
fluorophenyl [1-(3,3,3-trifluoro-N-methylpropanamido)-2-(S)-
(3,4-dichlorophenyl)-5-hydroxy-pentan-2-yl]lmethylcarbamate
(85 mg). Thereafter, similar to Example 51(d), the title
compound was obtained as white powder (58 mg, 16.6%, 4 steps)
by use of 4-fluorophenyl [1-(3,3,3-trifluoro-N-
methylpropanamido)-2-(S)-(3,4-dichlorophenyl) -5-oxo-pentan-2-
yl]lmethylcarbamate (96 mg) .

[0802]
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We CI 0929] Similar to Example 48(a), the title compound was obtained (55 mg, 92.5%) by use of
1-(3,4,5- trimethoxybenzyloxy)-2-(S)-(3,4-dichlorophenyl)-2-(N-
methylamino)-5-[spiro(benzo(c)thiophene-(2S)-oxido-1(3H),4'- piperidin)-1'-ylJpentane (50 mg) and
cyclohexyl isocyanate (50 L). [0930] MS (FAB) m/z 786 ((M+H)") 1H-NMR (400MHz, CDC13) 6 ppm :
0.78-0.94 (2H, m) , 1.02-1.44 (4H, m), 1.47-1.78 (5H, m), 1.88-2.12 (3H, m), 2.15-2.24 (1H, m), 2.28-2.45
(6H, m), 2.78-2:86 (d#AEm)2.9072.98(d,HN)) 3.42-3.52 (2H, m), 3.82 (6H, s), 3.82 (3H, s), 3.94-4.04
(3H, m), 4.30-4.44 (3H, m), 4.58 (1H, d, J = 7.5 Hz), 6.39 (2H, s), 7.17 (1H, dd, J = 2.0, 8.0 Hz),
7.27-7.35 (4H, M), 87 (FA0MHZ =S H2P 2RR (1H) P92 218 HAE098L] Exaamle 66(f) Synthesis of

1-{1-(3,4,5-trimq Xyb [‘ZW%}{X%@'(%%' di%w,orgpgt%? I)-gé[spér ,(ber)120(§).t£|£opoh_eﬂe-(g%%),-oxido-

1(3H),4'-piperidin)-1'-yl[pentan-2-yl}-3-cyclohexyl-I- methylurea hy rochlofide (Compound No. 599) 273

[0932] [F223] MeD Me®»CIHCI MeO3.16-3.47 (2H, m), 3.26 (3H, s), 3.99 (1H,
d, J =16.5 Hz), 4.23-4.56 (3H, m), 6.90-7.03 (3H, m), 7.10
(14, dd, § = 2.0, 8.5 Hz), 7.25-7.36 (6H, m), 7.40 (1H, 4, J
= 8.5 Hz).

[0803]

Example 57 (c)

Synthesis of 4-fluorophenyl {1-(3,3,3-trifluoro-N-
methylpropanamido) -2-(S)-(3,4-dichlorophenyl) -5-

[spiro (benzo (c)thiophene- (2S)-oxido-1(3H),4'-piperidin)-1"'-
yl]pentan-2-ylimethylcarbamate hydrochloride (Compound No.
639)

[0804]

[F191]

[0805]

Similar to Example 51 (c), the title compound was
obtained as white powder (41 mg, 67.5%) by use of 4-
fluorophenyl {1-(3,3,3-trifluoro-N-methylpropanamido)-2-(S)-
(3,4-dichlorophenyl)-5-[spiro (benzo (c)thiophene- (2S)-oxido-

1(3H),4"'-piperidin)-1'-yl]lpentan-2-yl}methylcarbamate (58 mg).
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MeO OMe CI HCI 0933] Similar to Example 26(k), the title compound was obtained as white powder (45
mg, 78.1%) by use of 1-{1- (3,4,5-trimethoxybenzyloxy)-2-(S)-(3,4-dichlorophenyl)-5-
[spiro(benzo(c)thiophene-(2S)-oxido-1(3H),4'-piperidin)-I'- ylJpentan-2-yl}-3-cyclohexyl-I-methylurea (55
mg). [0934] 1H-NMR (400MHz, DMSO-d6)6 ppm : 0.98-1.32 (7H, m) , 1.47-1.80 (7H, m), 1.92-2.02 (1H,
m), 2.08-2.42 (4H, m), 2.81-2.93 (1H, m), 2.97 (3H, s), 3.02-3.40 (5H, m), 3.60 (3H, s), 3.71 (6H, s), 3.84
(1H, d, J =10.012p 8196 (1H, d, J = 10.0 Hz), 4.09 (1H, d, J =17.0 Hz), 4.32-4.42 (2H, m), 4.66 (1H, d ,
J =17.0 Hz), 6.00-6.10 (1H, m), 6.45 (2H, s), 7.24 (1H, dd, J = 2.0, 8.5 Hz), 7.30-7.50 (5H, m), 7.53 (1H,
d, J =8.5Hz), i@?@%lf‘l%@}ﬂ%%@}“%bﬁe B7(a): Synth&sis ¢ (1H, m), 1.76-1.90

L) - poering L o Honta ey A orap e 274 eihyrea TOSE] TE224] HN MeO N
NCO 2.31-2.46 (1H, m), 2.79-3.18 (8H, m), 3.26 (3H, s), 3.48-3.88

(4H, m), 4.03-4.42 (3H, m), 4.68 (1H, 4, J = 17.0 Hz),

6.48-6.69 (1H, m), 7.01-7.22 (3H, m), 7.26 (1H, 4, J = 6.5

Hz), 7.29-7.45 (4H, m), 7.53-7.67 (2H, m), 10.59 (1H, br).

[0807]

Example 58 (a)

Synthesis of 4-methoxyphenyl [1-(3,3,3-trifluoro-N-

methylpropanamido) -2-(S)-(3,4-dichlorophenyl)-4-penten-2-

yllmethylcarbamate

[0808]
[F192]
MeO
, ¥ Q
F T s Ti:LOJLO
Cl
Cl
[0809]

Similar to Example 51 (a), the title compound was
obtained (190 mg, 68.2%) by use of N-[2-(S)-(3,4-
dichlorophenyl)-2- (methylamino)-4-pentene-1"'-y1]-3,3, 3~
trifluoro-N-methylpropanamide (200 mg) synthesized in Example
4 (a) and 4-methoxyphenyl chloroformate (0.31 mL).

[0810]
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MeO MeO" Y r/1,,J™ 1111 SWe Cl We Cl 0937] Similar to Example 48(a), the title compound was
obtained (50 mg, 82.8%) by use of 1-(3,4,5- trimethoxybenzyloxy)-2-(S)-(3,4-dichlorophenyl)-2-(N-
methylamino)-5-[spiro(benzo(c)thiophene-(2S)-oxido-1(3H),4'- piperidin)-1'-ylJpentane (50 mg) and
3-fluorophenyl isocyanate (50 L). [0938] MS (FAB) m/z 798 ((M+H)") 1H-NMR (400MHz, CDC13) 6 ppm
:1.20-1.42 (2H, m) , 1.52-1.62 (1H, m), 1.88-1.98 (1H, m), 2.03-2.12 (2H, m), 2.25-2.44 (6H, m),
2.71-2.79 (1H, M, 2:8632.94/ L H,3m), (31084)3H, s), 3.78 (6H, s), 3.83 (3H, s), 3.99 (1H, d, J = 6.5 Hz),
4.00 (1H,d, J= 170Hz) 4.08-4.17 (1H, m), 4.32 (1H, d, J = 17.0 Hz), 4.52 (2H, s), 6.47 (2H, s), 6.50
(AH, dd, J = 1. 5, 18.0MRz) (49.88HaH, ¢RCI = 3. 5810 H2); 6D2(LHH, didd 715, 8.0/ HZB £992.06 (1H, m),

7.20 (1H, dd, J
Example 67(b)

85 He),

esis of

Zeh

Dt

4>36 (34 M,

45- trlmethoxyb
dichlorophenyl)5-[spiro(benza(c)thiophene-(2S)-®xidar, m)

)y 74

19 (1H, ¢

enzyloxy)

) £20 42,7 49,7 SLAM 2T5 W) - 10939

4.40-4.64 (1H, m), 5.02

1(3H),4'- plperldln) 1 yI]pentan 2 yI} -3-(3-fluorophenyl)-1- methylurea hydrochloride (Compound No. 615)

, d, Hz), 5.07 (1H, 4, J = 10.5 Hz), 5.72-5.89
(l1H, m), 6.69-6.99 (4H, m), 7.10 (1H, dd, J = 2.0, 8.5 Hz),
7.34 (1, 4, J = 2.0 Hz), 7.41 (1H, 4, J = 8.5 Hz).

[0811]
Example 58 (b)

Synthesis of 4-methoxyphenyl {1-

methylpropanamido)

[spiro (ben

Z0 (

c) thiophene-

-2-(S

(3,3,3-trifluoro-N-

)= (3,4-dichlorophenyl) -5-

(25) —oxido-1(3H), 4 -1'-

'-piperidin)

yl]lpentan-2-yl}lmethylcarbamate

[0812]

[F193]

[0813]

Similar to Example 51 (b),
trifluoro-N-methylpropanamido)
hydroxy-pentan-2-yl]methylcarbamate was obtained

use of 4-methoxyphenyl

/©/OME
(@)

1) BHg
2) H,0,, NaOH

methylpropanamido) -

3) SO3, Etz;N, DMSO |

®
s-0

4) o
N Ph(8)CO,H

Cl
Cl

4-methoxyphenyl [1-(3,3,3-
-2-(S)-(3,4-dichlorophenyl)-5-
(109 mg) by

[1-(3,3,3-trifluoro-N-

-(S)-(3,4-dichlorophenyl) -4-penten-2-
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[0940] [F225] MeO MeO OMe CI HCI MeO MeO OMe CI HCI 0941] Similar to Example 26(k), the title
compound was obtained as white powder (40 mg, 76.5%) by use of 1-{1-
(3,4,5-trimethoxybenzyloxy)-2-(S)-(3,4-dichlorophenyl)-5-
[spiro(benzo(c)thiophene-(2S)-oxido-1(3H),4'-piperidin)-I'- yl]pentan-2-yl}-3-(3-fluorophenyl)-1-methylurea
(50 mg). [0942] 1H-NMR (400MHz, DMSO-d6)6 ppm : 1.62-1.87 (2H, m) , 1.93-2.02 (1H, m), 2.17-2.48
(4H, m), 2.77-2:89) (1) c3.002324e(7H, 9 M)n3)20-F 68 { St em); By 70 £6H; $1:3.92 (1H, d, J = 10.0 Hz),
4.05 (1H, d, J = 10.0 Hz), 4.09 (1H, d, J = 17.0 Hz), 4.38 (1H, d, J = 12.0 Hz), 4.42 (1H, d, J = 12.0 Hz),
4.66 276 (1H, dEIRFD Pz 6. 46421 E)0688 18726 (1H hy; 7. BIEAS Y8R Py 7.52-7.61 (2H, m), 8.73

(1H, s), 10.62 (1H hbq. 09434 Ex p_I§_6 ) Synthe is}g){ 1- 1-&345[ rimethoxyben Io_><é/)-2-(S)-(3,4-
dichlorophenyl)rflf-fsr}/irg enzo ch‘t %?Jheneggsi%'xlgd(fm ortp =nY } SRR
yl]methylcarbamate was obtained (150 mg) by use of 4-

methoxyphenyl [1-(3,3,3-trifluoro-N-methylpropanamido)-2-(S) -
(3,4-dichlorophenyl)-5-hydroxy-pentan-2-yl]lmethylcarbamate
(106 mg). Thereafter, similar to Example 51(d), the title
compound was obtained as white powder (105 mg, 39.8%, 4
steps) by use of 4-methoxyphenyl [1-(3,3,3-trifluoro-N-
methylpropanamido)-2-(S)-(3,4-dichlorophenyl) -5-oxo-pentan-2-
yl]methylcarbamate (150 mg).

[0814]

MS (FAB) m/z 754 ((M+H)")

'H-NMR (400MHz, CDCl3)d ppm : 0.96-1.18 (1H, m), 1.53-1.79
(2, m), 1.83-2.08 (3H, m), 2.24-2.48 (6H, m), 2.82-3.08 (2H,
m), 3.01 (3H, s), 3.16-3.46 (2H, m), 3.26 (3H, s), 3.75 (3H,
s), 3.99 (1, 4, J = 16.5 Hz), 4.17-4.37 (2H, m), 4.41-4.51
(l1H, m), 6.74-6.98 (3H, m), 7.10 (1H, dd, J = 2.0, 8.5 Hz),
7.25-7.37 (6H, m), 7.40 (1H, d, J = 8.5 Hz).

[0815]

Example 58 (c)

Synthesis of 4-methoxyphenyl {1-(3,3,3-trifluoro-N-
methylpropanamido)-2-(S)-(3,4-dichlorophenyl) -5-

[spiro (benzo (c)thiophene- (2S)-oxido-1(3H),4'-piperidin)-1"'-
yl]pentan-2-ylimethylcarbamate hydrochloride (Compound No.
640)

[0816]
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1(3H),4'-piperidin)-1'-yl]pentan-2-yl}-3-[3- (trifluoromethyl)phenyl]-1-methylurea [0944] [F226] F MeO NH
F. NCO MeO HN MeQO"trrivXJ™ 11l S We Cl We CI 0945] Similar to Example 48(a), the title
compound was obtained (60 mg, 93.5%) by use of 1-(3,4,5-
trimethoxybenzyloxy)-2-(S)-(3,4-dichlorophenyl)-2-(N-
methylamino)-5-[spiro(benzo(c)thiophene-(2S)-oxido-1(3H),4'- piperidin)-1'-yl]pentane (50 mg) and
3-trifluoromethyjphemyl isocyanate (50 L). [0946] MS (FAB) m/z 848 ((M+H)') 1H-NMR (400MHz,
CDC13)S ppm : 1.20-1.42 (2H, m) , 1.52-1.60 277 (1H, m), 1.88-1.98 (1H, m), 2.03;2,10 (2H, m),
2.23-2.44 (7H, m), 2.70-2.78 ( M.85-2.92 (1H, m), 3.09 (3H, s), 3.78 )S@é), 3.83 (3H, s),
3.97-4.03 (2H, m), 4.08-4.17 ( ), 4.32 (1H, d, J =17.0 Hz), 4.54 (2H, s), 647 (2H, s), 6.98-7.02 (1H,
F

m), 7.12-7.23 (3H, m), 7.24-736 (5H, m), 7.45 TN N
E N o HCI "
S

S
o

[0817]

Similar to Example 51 (e), the title compound was
obtained as white powder (62 mg, 56.4%) by use of 4-
methoxyphenyl {1-(3,3,3-trifluoro-N-methylpropanamido)-2-(S) -
(3,4-dichlorophenyl)-5-[spiro (benzo(c)thiophene- (2S)-oxido-
1(3H),4"'-piperidin)-1'-yl]lpentan-2-yl}methylcarbamate (105
mg) .

[0818]

'H-NMR (400MHz, DMSO-d¢)d ppm : 1.15-1.47 (1H, m), 1.77-1.92
(l1H, m), 1.94-2.20 (3H, m), 2.25 (1H, d, J = 13.0 Hz),
2.39-2.48 (1H, m), 2.78-3.16 (8H, m), 3.26 (3H, s), 3.45-3.55
(l1H, m), 3.61-3.89 (3H, m), 3.70 (3H, s), 4.04-4.38 (3H, m),
4.8 (1H, 4, J =17.0 Hz), 6.32-6.60 (1H, m), 6.74-7.08 (3H,
m), 7.28-7.46 (5H, m), 7.51-7.68 (2H, m), 10.88 (lH, br).
[0819]

Example 59 (a)

Synthesis of 4-tolyl [1-(3,3,3-trifluoro-N-
methylpropanamido)-2-(S)-(3,4-dichlorophenyl) -4-penten-2-
yl]lmethylcarbamate

[0820]

[F195]
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(1H, d, J = 2.0 Hz), 7.61 (1H, br). [0947] Example 68(b) Synthesis of
1-{1-(3,4,5-trimethoxybenzyloxy)-2-(S)-(3,4- dichlorophenyl)-5-[spiro(benzo(c)thiophene-(2S)-oxido-
1(3H),4'-piperidin)-1'-yl]pentan-2-yl}-3-[3- (trifluoromethyl)phenyl]-1-methylurea hydrochloride (Compound
No. 616) [0948] [F227] F MeO MeO OMe HCI MeO MeO F CI CI 0949] Similar to Example 26(k), the
titte compound was obtained as white powder (53 mg, 84.7%) by use of 1-{1-
(3,4,5-trimethoxybenzyloxy)-2-(S)-(3,4-dichlorophenyl)-5- Me
[spiro(benzo(c)thiophene-(2S)-oxido-1(3H),4'-piperidin)-I'- g@/
yllpentan-2-yl}-3<[3-(tri uoro\methy hepyl]- -methylurea 278 (60 mg) [0 1H-NMR (400MHz,
DMSO-d6) 6 pp +1/87 ) 1. Siith)J\d J=150H ZJAJ (4H, m), 2.77-2.88 (1H, m),
3.03-3.25 (7H, m), 350358 H, m), 3.70 (6HCs)- 3,93 ﬂi\i PN

Cl

Cl

Cl

[0821]

Similar to Example 51 (a), the title compound was
obtained (260 mg, 96.3%) by use of N-[2-(S)-(3,4-
dichlorophenyl)-2-methylamino-4-pentene-1'-y1]1-3,3, 3~
trifluoro-N-methylpropanamide (200 mg) synthesized in Example
4 (a) and 4-tolyl chloroformate (174 mg).

[0822]

MS (FAB) m/z 517 ((M+H)")

'H-NMR (400MHz, CDCl3)® ppm : 2.29 (3H, s), 2.72 (1H, dd, J =
6.5, 13.5 Hz), 2.87 (3H, s), 2.91-3.04 (1H, m), 3.08-3.36 (2H,
m), 3.17 (3H, s), 3.98-4.22 (lH, m), 4.38-4.62 (lH, m),
4.97-5.10 (2H, m), 5.73-5.88 (1H, m), 6.76-6.98 (2H, m),
7.04-7.16 (34, m), 7.34 (1H, 4, J = 2.0 Hz), 7.40 (1H, 4, J =
8.5 Hz).

[0823]

Example 59 (b)

Synthesis of 4-tolyl {1-(3,3,3-trifluoro-N-
methylpropanamido)-2-(S)-(3,4-dichlorophenyl) -5-

[spiro (benzo (c)thiophene- (2S)-oxido-1(3H),4"'-piperidin)-1"'-
yl]lpentan-2-yl}lmethylcarbamate

[0824]
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d, J =10.0 Hz), 4.06 (1H, d, J = 10.0 Hz), 4.09 (1H, d, J = 17.0 Hz), 4.38 (1H, d, J = 12.0 Hz), 4.43 (1H,
d,J=12.0 Hz), 4.66 (1H, d, J = 17.0 Hz), 6.46 (2H, s), 7.24 (1H, d, J = 7.5 Hz), 7.28-7.46 (5H, m),
7.52-7.58 (2H, m), 7.65 (1H, d, J =8.0 Hz), 7.82 (1H, s), 8.87 (1H, s), 10.60 (1H, br). [0951] Example
69(a) Synthesis of 1-{1-(3,4,5-trimethoxybenzyloxy)-2-(S)-(3,4-
dichlorophenyl)-5-[spiro(benzo(c)thiophene(23)-oxido-
1(3H),4'-piperidi)iPgyljpentan-2-yl}-3-(2-fluorobenzyl)-1- methylurea [0952] [F228] MeO NH F MeO
MeO"Y (/1~J1111S OMe Cl OMe CI 0953] Similar to Example 48(a), the title compound was obtained
(50 mg, 81.4%) by use of 1-(3,4, eethoxybenzyloxy) 2-(5)-(3,4-dichloro YEZ -(N 279
methylamino)-5-[spiro(benzo(g) ene-(2S)-oxido-1(3H),4'- plperldln) ]O tane (50 mg) and

2-fluorobenzyl |SQC agate 50 0954] 1) BH
y y 4\ /@ [ ] 2; , 32' N
//

3) SO, Et;N, DMSO

5-0 J (s)
2) o

N PhTSICO,H
H

[0825]

Similar to Example 51(b), 4-tolyl {[1-(3,3,3-trifluoro-
N-methylpropanamido)-2-(S)-(3,4-dichlorophenyl) -5-
hydroxy]pentan-2-yl}lmethylcarbamate was obtained (160 mg) by
use of 4-tolyl [1-(3,3,3-trifluoro-N-methylpropanamido)-2-
(S)-(3,4-dichlorophenyl) -4-penten-2-yl]methylcarbamate (250
mg) . Subsequently, similar to Example 51(c), 4-tolyl [1-
(3,3,3-trifluoro-N-methylpropanamido)-2-(S)-(3,4-
dichlorophenyl)-5-hydroxy-pentan-2-yl]methylcarbamate was
obtained (185 mg) by use of (4-tolyl [1-(3,3,3-trifluoro-N-
methylpropanamido)-2-(S)-(3,4-dichlorophenyl) -5-hydroxy-
pentan-2-yl]methylcarbamate (154 mg). Thereafter, similar to
Example 51 (d), the title compound was obtained as white
powder (131 mg, 36.9%, 4 steps) by use of 4-tolyl [1-(3,3,3-
trifluoro-N-methylpropanamido)-2-(S)-(3,4-dichlorophenyl)-5-
oxo-pentan-2-yl]methylcarbamate (185 mg).

[0826]
MS (FAB) m/z 738 ((M+H)")
'H-NMR (400MHz, CDCl3)d ppm : 0.95-1.13 (1H, m), 1.54-1.76

(2, m), 1.82-2.06 (3H, m), 2.22-2.48 (6H, m), 2.28 (3H, s),
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MS (FAB) m/z 812 ((M+H)") 1H-NMR (400MHz, CDC13)S ppm : 1.30-1.40 (2H, m) , 1.52-1.60 (1H, m),
1.88-2.10 (2H, m), 2.14-2.45 (7H, m), 2.74-2.82 (1H, m), 2.88-2.94 (1H, m), 3.01 (3H, s), 3.80 (6H, s),
3.82 (3H, s), 3.84-4.04 (3H, m), 4.21-4.39 (5H, m), 5.13 (1H, t, J = 6.0 Hz), 6.37 (2H, s), 6.93-7.06 (2H,
m), 7.09-7.24 (3H, m), 7.25-7.38 (6H, m). [0955] Example 69(b) Synthesis of
1-{1-(3,4,5-trimethoxybenzyloxy)-2-(S)-(3,4- dichlorophenyl)-5-[spiro(benzo(c)thiophene(23)-oxido-
1(3H),4'-piperidin)sb-y]pentani2-yh3-(2-floorofzenzyd)r 1- metbylsiraa hydrmchipride (Compeynd No. 617)
[0956] [F229] HCI MeO MeO OMe CI OMe 0957] Similar to Example 26(k), the title compound was
obtained as whité potvdet (46Fmgd76%6%) by sdlef 1-(1 20 4-37 (28, m), 4.42-4.61

(3,4,5-trimethoxybenzylaxy)-2-(S)-(3,4-dichlorophenyl)-5-, _
[spiro(benzo(c)t %%hégﬁcé(zs -'o%)dg‘lé(ﬁ%biggridiﬁ): “ylpentan 2tylf-5. 2 filiorobenzyl)-A-methylurea

(50 mg). [0958h1H-NMR (40aMHz, DMSQ@-d6)8ppm : 1.59 (1H, br), 1.78 (1H, br), 1.96 (1H, d, J = 15.0
Hz), 2.10-2.28 ([2548,2%, 2.32-2.46 (2H, m), 2.82-2.92 (1H, m), 2.98-3.28 (7H, m), 3.44-3.53 (6H, m),
Example 59 (c)
Synthesis of 4-tolyl {1-(3,3,3-trifluoro-N-
methylpropanamido) -2- (S) - (3, 4-dichlorophenyl) -5-
[spiro (benzo (c) thiophene- (2S) —oxido-1(3H),4'-piperidin)-1"'-
yllpentan-2-ylimethylcarbamate hydrochloride (Compound No.
652)
[0828]

[F197]

[0829]

Similar to Example 51 (e), the title compound was
obtained as white powder (77 mg, 56.1%) by use of 4-tolyl {1-
(3,3,3-trifluoro-N-methylpropanamido)-2-(S)-(3, 4~
dichlorophenyl)-5-[spiro (benzo(c)thiophene- (2S)-oxido-
1(3H),4"'-piperidin)-1'"-yl]pentan-2-yl}methylcarbamate (131
mg) .

[0830]

'H-NMR (400MHz, DMSO-d¢)d ppm : 1.16-1.42 (1H, m), 1.76-2.30
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3.71 (6H, s), 3.85 (1H, d, J = 10.0 Hz), 3.97 (1H, d, J = 10.0 Hz), 4.10 (1H, d, J = 17.0 Hz), 4.17-4.22
(2H, m), 4.35 (1H, d, J = 12.0 Hz), 4.39 (1H, d, J = 12.0 Hz), 4.67 (1H, d J = 17.0 Hz), 6.45 (2H, s),
7.03-7.13 (3H, m), 7.20-7.55 (8H, m) 10.79 (1H, br) [0959] Example 70(a) Synthesis of
1-{1-(3,4,5-trimethoxybenzyloxy)-2-(S)-(3,4- dichlorophenyl)-5-[spiro(benzo(c)thiophene(23)-oxido-
1(3H),4'-piperidin)-1'-yl]pentan-2-yl}-3-(3-fluorobenzyl)-1- methylurea [0960] [F230] MeO MeO MeQO" Y (/|
~J1111'S OMe GIHOMe Cl 90961] Similas to Exaznple.48(a);the title compowhd wassbtaimed (60 mg,
97.6%) by use of 1-(3,4,5 281 trimethoxybenzyloxy)-2-(S)-(3,4-dichlorophenyl)-2-(N-
methylamino)-53[spfro(B&nzdit)thioptene-£25) 8Kido™ (3H); #8 pipetidif)-1Yyifpentafef{50-mg) and

TSN PSR B R e e
m), 6.83-6.99 (1H, m), 7.02-7.19 (2H, m), 7.30-7.45 (5H, m),
7.53-7.67 (2H, m), 10.69 (1lH, br).
[0831]
Example 60 (a)
Synthesis of 2,3-dichlorophenyl [1-(3,3,3-trifluoro-N-
methylpropanamido)-2-(S)-(3,4-dichlorophenyl)-4-penten-2-
yllmethylcarbamate

[0832]

[F198]

Cl
Cl

[0833]

Similar to Example 51 (a), the title compound was
obtained (300 mg, 100%) by use of N-[2-(S)-(3,4-
dichlorophenyl)-2-methylamino-4-pentene-1'-y1]1-3,3, 3~
trifluoro-N-methylpropanamide (200 mg) synthesized in Example
29(a) and 2,3-dichlorophenyl chloroformate (588 mg) .

[0834]
MS (FAB) m/z 571 ((M+H)")

'H-NMR (400MHz, CDCls)

246



2.02-2.12 (1H, m), 2.17-2.46 (7H, m), 2.77-2.84 (1H, m), 2.90-2.97 (1H, m), 3.03 (3H, s), 3.80 (6H, s),
3.82 (3H, s), 3.95-4.04 (3H, m), 4.23 (1H, dq, J = 5.5, 15.0 Hz), 4.33 (1H, d, J = 17.0 Hz), 4.37 (1H, d, J
=12.0 Hz), 4.40 (1H,d, J = 12.0 Hz), 5.12 (1H, t, J = 5.5 Hz), 6.37 (2H, s), 6.76-6.93 (3H, m), 7.15 (1H,
dd, J=2.0, 8.5 Hz), 7.18-7.37 (6H, m), 7.39 (1H, d, J = 2.0 Hz). [0963] Example 70(b) Synthesis of
1-{1-(3,4,5-trimethoxybenzyloxy)-2-(S)-(3,4- dichlorophenyl)-5-[spiro(benzo(c)thiophene(23)-oxido-
1(3H),4"-piperidin)tryllpentan-2-yl};3-63-fluprebenzyl)-14 methylurea hydrachlpride (Congpound No. 618)
[0964] [F231] HCI MeO MeO CI 282 OMe 0965] Similar to Example 26(k), the title compound was
obtained as Whifé%om%ljer (@Ozmé B0.0%) ByHde of142-3-46 (2H, m), 3.23 (3H, s),

(3,4,5-trimetho ) ,4-djchl ropheny. 5

[spiro(benzo(c)t |ophene(ZS (?mdo%l(s(g)% plpgﬁdln -1 yI]pentan-%-yI}S (3919 uorobe nz%’-l-methylurea
(60 mg). [0966}1H-NMR (400MHz,-DMSOQ-d6)6-ppmc1.57K1Hxpr), 1.77 (ki pr)ial.96 @H, d, J = 14.5
Hz), 2.10-2.46 (4H, m), 2.74-2.87 (1H, m), 2.98-3.20 (7H, m), 3.45-3.63 (6H, m) 371(6H s), 3.86 (1H,
d, J=10.0 Hz),3.97 @H di1?= 10:0 HZ) 40543 ), 7.31 (1H, 4, J = 8.

7.36 (1H, 4, J = 2.0 Hz), 7.41 (1H, d, J = 8.5 Hz).

[0835]

Example 60 (b)

Synthesis of 2,3-dichlorophenyl {1-(3,3,3-trifluoro-N-
methylpropanamido)-2-(S)-(3,4-dichlorophenyl) -5-

[spiro (benzo (c)thiophene- (2S)-oxido-1(3H),4"'-piperidin)-1"-
yl]lpentan-2-yl}lmethylcarbamate

[0836]

[F199]

1 BH,
Cl
>~ /g 2) H,0,, NaOH Foo A ©

F F N o
F>I\/U\ -~ F>I\/U\N///,, 5 N
3) SO4, Et;N, DMSO |
© ﬁ
- s
s-0 - o (9
cl 4) /9\H Cl

N~ P9 COH
H

[0837]

Similar to Example 51 (b), 2,3-dichlorophenyl [1-(3,3,3-
trifluoro-N-methylpropanamido)-2-(S)-(3,4-dichlorophenyl)-5-
hydroxy-pentan-2-yl]methylcarbamate was obtained (130 mg) by
use of 2,3-dichlorophenyl [1-(3,3,3-trifluoro-N-
methylpropanamido)-2-(S)-(3,4-dichlorophenyl)-4-penten-2-

yl]lmethylcarbamate (290 mg). Subsequently, similar to
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(3H, m), 4.35 (1H, d, J = 12.0 Hz), 4.39 (1H, d, J = 12.0 Hz), 4.67 (1H, d, J = 17.0 Hz), 6.45 (2H, s),
6.93-7.05 (3H, m), 7.10-7.18 (1H, m), 7.23-7.48 (6H, m), 7.51 (1H, d, J = 8.5 Hz), 10.51 (1H, br). [0967]
Example 71(a) Synthesis of 1-{1-(3,4,5-trimethoxybenzyloxy)-2-(S)-(3,4-
dichlorophenyl)-5-[spiro(benzo(c)thiophene(23)-oxido-
1(3H),4'-piperidin)-1'-yl]pentan-2-yl}-3-(4-fluorobenzyl)-1- methylurea [0968] [F232] MeO NCO MeO
MeO" Y r/l1 "J ""R:tdhE10Me1 Ct 283W)Ve-CL 0969} Simdlay 1o Example,48(ay).ithedtitleeampound was
obtained (55 mg, 89.5%) by use of 1-(3,4,5- trimethoxybenzyloxy)-2-(S)-(3,4-dichlorophenyl)-2-(N-
methylamino)-5'RpirstBerEsethichere-(23)-dxidd-fEH) AL pRictitin)-12yiiFéntane (380 g) and
4-fluorobenzyl | apate (50.L). [0970] MS (FAB) m/z (M+H)). 1H-NMR-(400MHz, CDC13) 6 ppm
50143 O e S B CHIES. 1050 oy 2 177D b o X 16253 (i1, ).
2904&97(1H,ﬂﬁcﬁiﬁk@ﬂﬁéﬁyﬁlﬂlgmﬂ”SL§%83{3Huoro—N—methylpropanamido)—2—

(S)-(3,4-dichlorophenyl)-5-hydroxy-pentan-2-
yl]lmethylcarbamate (123 mg). Thereafter, similar to Example
51(d), the title compound was obtained as white powder (124
mg, 32.6%, 4 steps) by use of 2,3-dichlorophenyl [1-(3,3,3-
trifluoro-N-methylpropanamido)-2-(S)-(3,4-dichlorophenyl)-5-
oxo-pentan-2-yl]methylcarbamate (126 mg) .

[0838]

MS (FAB) m/z 792 ((M+H)")

'H-NMR (400MHz, CDCl3)d ppm : 1.01-1.20 (1H, m), 1.53-1.75
(2, m), 1.82-2.07 (3H, m), 2.25-2.48 (6H, m), 2.82-3.07 (2H,
m), 3.00 (3H, s), 3.16-3.43 (2H, m), 3.32 (3H, s), 3.99 (lH,
d, J =16.5 Hz), 4.18-4.58 (3H, m), 6.92-7.04 (1lH, m),
7.08-7.21 (2H, m), 7.25-7.43 (7H, m).

[0839]

Example 60 (c)

Synthesis of 2,3-dichlorophenyl {1-(3,3,3-trifluoro-N-
methylpropanamido)-2-(S)-(3,4-dichlorophenyl) -5-

[spiro (benzo (c)thiophene- (2S)-oxido-1(3H),4'-piperidin)-1"'-
yl]pentan-2-yl}methylcarbamate hydrochloride (Compound No.
653)

[0840]

[F200]
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s), 3.93-4.04 (3H, m), 4.11-4.25 (2H, m), 4.33 (1H, d, J = 17.0 Hz), 4.38 (2H, s), 5.03 (1H, t, J = 5.5 Hz),
6.36 (2H, s), 6.90-6.96 (2H, m), 6.99-7.04 (2H, m), 7.14 (1H, dd, J = 2.0, 8.5 Hz), 7.25-7.36 (5H, m),
7.38 (1H, d, J = 2.0 Hz). [0971] Example 71(b) Synthesis of 1-{1-(3,4,5-trimethoxybenzyloxy)-2-(S)-(3,4-
dichlorophenyl)-5-[spiro(benzo(c)thiophene(23)-oxido-
1(3H),4'-piperidin)-1'-yl]pentan-2-yl}-3-(4-fluorobenzyl)-1- methylurea hydrochloride (Compound No. 621)
[0972] [F233] 284 HCI MeO Me©-OMe Cl OMe ~N"O /... ts) 0973] Similar t ample 26(k), the title
compound was obtained as white powder (40 mg, 69.6%) by use of 1-{1- ,
(3,4,5-trimethoxybenz(;/loxy)- -(S -|(3,91'-dichlorophenyl)-5- F oo <A

F

[spiro(benzo(c)Wej? - |0j—%%piper?ﬁh)-1'- yl]gfe\ﬁia.n%yﬂ:

Cl

(55 mg). [0974F1H-NMR (460MHZ) D 6)6 ppm : 1.52-1.65 (1H, m)
(1H, m), 2.12-2.28 (2H, M} 2:34-2. m), 2.83-2.97 (1H, m), 2.99

Cl

[0841]

Similar to Example 51 (e), the title compound was
obtained as white powder (89 mg, 56.1%) by use of 2,3-
dichlorophenyl {1-(3,3,3-trifluoro-N-methylpropanamido)-2-
(S)-(3,4-dichlorophenyl)-5-[spiro (benzo(c)thiophene- (2S) -
oxido-1(3H) ,4'-piperidin)-1'-yl]lpentan-2-yl}methylcarbamate
(124 mg) .

[0842]

'H-NMR (400MHz, DMSO-d¢)d ppm : 1.25-1.48 (1H, m), 1.78-2.32
(5H, m), 2.40-2.49 (1H, m), 2.76-3.17 (8H, m), 3.24-3.55 (4H,
m), 3.62-3.88 (3H, m), 4.04-4.40 (3H, m), 4.69 (1H, d, J =
17.0 Hz), 7.24-7.45 (7H, m), 7.47-7.66 (3H, m), 10.84 (1H,
br) .

[0843]

Example 61 (a)

Synthesis of 3,4-dichlorophenyl [1-(3,3,3-trifluoro-N-
methylpropanamido)-2-(S)-(3,4-dichlorophenyl)-4-penten-2-
yl]lmethylcarbamate

[0844]

[F201]
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3.71 (6H, s), 3.85 (1H, d, J = 10.0 Hz), 3.98 (1H, d, J = 10.0 Hz), 4.06-4.16 (3H, m), 4.34 (1H, d, J = 12.0
Hz), 4.39 (1H, d, J =12.0 Hz), 4.66 (1H, d, J = 17.0 Hz), 6.44 (2H, s), 7.04-7.13 (3H, m), 7.17-7.27 (3H,
m), 7.31-7.45 (3H, m), 7.46 (1H, d,J =2.0 Hz), 7.53 (1H, d, J = 8.5 Hz), 10.91 (1H, br). [0975] Table 1
shows other compounds and salts of the present invention produced in accordance with any of the
production processes described above. [0976] 285 [Table 1] CompoonRSpirnouaternar
R'R2R'R'X'X2X3Xn2SaltForm d No.4o0ly carbon Sin PropionylDiphenylmethyl-sogH2-SCH3NCHg|
3-Cl4-Cl11HCISAmorphou e 47bon a f@;ﬁ
Methyl3,4,5-Trim§hoﬁpheﬁml§;ONH2H ingle3-Cl4-Cl11Freeracemi rhou 48bond
2,2-Diphenylethyt 4 CHS¢ CI11HGISAmorphouQ9bond Sin
iso-ButyrylDiphenylmethyl-sgkH2-SCH3NCHgl 3-Cl4-Cl1 {bciSAmorpliou €

©)

Cl

Cl
Cl

[0845]

Similar to Example 51 (a), the title compound was
obtained (271 mg, 90.7%) by use of N-[2-(S)-(3,4-
dichlorophenyl)-2- (methylamino)-4-pentene-1"'-y1]-3,3, 3~
trifluoro-N-methylpropanamide (200 mg) synthesized in Example
29(a) and 3,4-dichlorophenyl chloroformate (588 mg).

[0846]

MS (FAB) m/z 571 ((M+H)")

TH-NMR (400MHz, CDCl3)d ppm : 2.70-2.81 (1H, m), 2.84 (3H, s),
2.92-3.33 (3H, m), 3.12 (3H, s), 3.77-3.96 (1H, m), 4.60-4.79
(14, m), 5.06 (1H, 4, J = 17.0 Hz), 5.10 (1H, d, J = 10.5 Hz),
5.69-5.88 (1H, m), 6.85-7.00 (1H, m), 7.10 (1H, dd, J = 2.5,
8.5 Hz), 7.14-7.25 (lH, m), 7.32-7.46 (3H, m).

[0847]

Example 61 (b)

Synthesis of 3,4-dichlorophenyl {1-(3,3,3-trifluoro-N-
methylpropanamido)-2-(S)-(3,4-dichlorophenyl) -5-

[spiro (benzo (c)thiophene- (2S)-oxido-1(3H),4'-piperidin)-1"'-
yvl]pentan-2-yl}lmethylcarbamate

[0848]

[F202]
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50bon a iso-Butyryl2,2-Diphenylethyl-S02GH2-CH3NCHSingle3-Cl4-CI11HGISAmorphou 51bond Sin
iso-ButyrylDiphenylmethyl-s02CH2-CH3NCHgl 3-Cl4-CI11HCISAmorphou e 52bon a
iso-Butyryl-SOOH2-SCH3NCHSingle3-Cl4-CI11HGIRAmorphou 532,2-Diphenylethylbond
Difluoroacetyl2,2-Diphenylethyl-SOCH2-SCH3NCHSingle3-CI4-CI11HCISAmorphou 543-bonds
BenzylHGONH2HCH30Single3-Cl4-Cl10FreeracemicAmorphou 55bonds Sin
Acety|Diphenylmethyl-socH2-SC gl 3-Cl4-CI11HCISAmorphou e 56b
Acetyl2,2-Diphenylethyl-SOOH2 3NCHSingle3-Cl4-CI11HGI5Amorpho ond
4-Cyanophenyl3, 4 5- Trlmetho henY] é'q;\g-AZHCH3OS|ngIe3 CI4 CI11F eraem &Pnorphou YP

2) H,0,, NaOH
F>|\/”\N//,/' / /,

3) SOz, EtzN, DMSO

(s) /
s-0 o
4) oH
Ph" (& CO,H

N
H

[0849]

Similar to Example 51 (b), 3,4-dichlorophenyl [1-(3,3,3-
trifluoro-N-methylpropanamido)-2-(S)-(3,4-dichlorophenyl)-5-
hydroxy-pentan-2-yl]methylcarbamate was obtained (102 mg) by
use of 3,4-dichlorophenyl [1-(3,3,3-trifluoro-N-
methylpropanamido)-2-(S)-(3,4-dichlorophenyl)-4-penten-2-
yl]lmethylcarbamate (260 mg). Subsequently, similar to
Example 51 (c), 3,4-dichlorophenyl [1-(3,3,3-trifluoro-N-
methylpropanamido)-2-(S)-(3,4-dichlorophenyl) -5-oxo-pentan-2-
yvl]methylcarbamate was obtained (99 mg) by use of 3,4-
dichlorophenyl [1-(3,3,3-trifluoro-N-methylpropanamido)-2-
(S)-(3,4-dichlorophenyl)-5-hydroxy-pentan-2-
yl]lmethylcarbamate (96 mg). Thereafter, similar to Example
51(d), the title compound was obtained as white powder (99 mg,
29.2%, 4 steps) by use of 3,4-dichlorophenyl [1-(3,3,3-
trifluoro-N-methylpropanamido)-2-(S)-(3,4-dichlorophenyl)-5-
oxo-pentan-2-yl]lmethylcarbamate (99 mg).

[0850]
MS (FAB) m/z 792 ((M+H)")
'H-NMR (400MHz, CDC1l3)d ppm : 1.02-1.19 (1H, m), 1.52-1.75

(2, m), 1.83-2.10 (3H, m), 2.27-2.48 (6H, m), 2.79-3.07 (2H,
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58bond 4-Cyanobenzyl3,4,5-Trimethox henYl CONH2HCH30Single3-Cl4-Cl11Freeraem'Amorphou YP
59bond
3,4,5-Trimethoxyphenylacetyl3,4,5-TrimethoxyphenyINHACHCH30Single3-Cl4-Cl11FreeracemmAmorph
ou 60bonds
3,4,5-TrimethoxYbenzY|1-Methyl-1H-indol-3-yICONH2HCH30Single3-Cl4-Cl11FreeracemicAmorphou
61bond 3,4,5-Trimethox¥benzaY140Oxm34H4els. 42 (28, m), 3.23 (3H, s), 3.99 (1H,
rumen-2-ylICONH2HCH30Single3-Cl4-Cl11FreeracemicAmorphou 62bond 286 3,4,5-Trimethox benz
2-BenzofumnycONWHTH30Singfe3-Cl4 44 FtéermdemiBAmbrpbotl Yo 68bdndn) -

3,4,5- Trlmethox7Ytbe6nz7YI§OB .ﬁothl yIC;Oj\AH &Hi gln I 3-Cl4-Cl11FreeracemmAmorpbou 64bond
3,4,5-TrimethoxybenzylMeth Efr%coN CH30lIngle3-Cl4-Cl11FréeracemmAmerpben 65bons Sin
3,4,5-TrimethoxybenzylHcoN-i,HCH3o0gl 3-Cl4-Cl11Freereeem~eAmorpbou e 66bon a
3,4,5-TrimethoxybenzylMethyINHA"HCH3olIngle3-Cl4-Cl10FreeracemmAmerpben 67bons Sin

Example 61 (c)

Synthesis of 3,4-dichlorophenyl {1-(3,3,3-trifluoro-N-
methylpropanamido)-2-(S)-(3,4-dichlorophenyl) -5-

[spiro (benzo (c)thiophene- (2S)-oxido-1(3H),4"'-piperidin)-1"'-
yllpentan-2-ylimethylcarbamate hydrochloride (Compound No.
654)

[0852]

[F203]

[0853]

Similar to Example 51(c), the title compound was
obtained as white powder (62 mg, 59.9%) by use of 3,4-
dichlorophenyl {1-(3,3,3-trifluoro-N-methylpropanamido)-2-
(S)-(3,4-dichlorophenyl)-5-[spiro (benzo(c)thiophene- (2S) -
oxido-1(3H) ,4'-piperidin)-1'-yl]lpentan-2-yl}methylcarbamate
(99 mg) .

[0854]
'H-NMR (400MHz, DMSO-d¢)d ppm : 1.27-1.47 (1H, m), 1.75-1.90

(14, m), 1.95-2.20 (3H, m), 2.26 (1H, 4, J = 13.5 Hz),
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3,4,5-TrimethoxybenzylHONCH3og! 3-Cl4-CI10FreeemeAmorpbou e 68bon a
3,4,5-TrimethoxybenzylMethylcoNi-i,HCH30Single3-Cl4-Cl10FreereeeiAmerpben 69
3,4,5-Trimethoxybenzyln-Pro coNi-i,HCH30Single3-Cl4-Cl11FreereeeiAmerpben | 70py 3 4
3,4,5-TrimethoxYbenzYI5-Trimethox coN-i,HCH30Single3-Cl4-Cl11FreereeeiAmerpben hen |, 71, bond
yp vy 3,4,5-Trimethoxybenzyl3,4,5-TrimethoxybenzylcoNH2HCH30Single3-Cl4-Cl11FreereeeiAmerpben
72C 2.39-2.50 (1H, m), 2.80-3.18 (8H, m), 3.24 (3H, s), 3.46-3.55

(l1H, m), 3.60-3.88 (3H, m), 3.97-4.14 (2H, m), 4.40-4.57 (1H,
m), 4.68 (1, 4, J = 17.0 Hz), 7.07-7.21 (1H, m), 7.30-7.69
(9H, m), 10.97 (1H, br).

[0855]

Example 62 (a)

Synthesis of 3,4-difluorophenyl [1-(3,3,3-trifluoro-N-
methylpropanamido)-2-(S)-(3,4-dichlorophenyl)-4-penten-2-
yllmethylcarbamate

[0856]

[F204]

Cl
Cl

[0857]

Similar to Example 51 (a), the title compound was
obtained (267 mg, 94.9%) by use of N-[2-(S)-(3,4-
dichlorophenyl) -2- (methylamino)-4-pentene-1"'-y1]-3,3, 3~
trifluoro-N-methylpropanamide (200 mg) synthesized in Example
4 (a) and 3,4-difluorophenyl chloroformate (502 mg).

[0858]
MS (FAB) m/z 539 ((M+H)")
'H-NMR (400MHz, CDCls)d ppm : 2.68-2.81 (1H, m), 2.85 (3H, s),

2.91-3.34 (3H, m), 3.13 (3H, s), 3.76-3.96 (1H, m), 4.60—-4.80
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3,4,5-Trimethoxybenzylclo coNH2HCH3oeiogid3-Cl4-Cl11Freereeem~eAmerpbenro |y 73p py C
3,4,5-Trimethoxybenzylclobut coNH2HCH3oeiogid3-Cl4-Cl11Freereeem~eAmerpben | 74y y
3,4,5-TrimethoxybenzylCyclopentylcoNH2HCH30Siogid3-Cl4-Cl11Freereeem~eAmerpben 75
3,4,5-Trimethox benz EthoxycarbonylmethylcoNH2HCH30Single3-Cl4-Cl11Freere 'em"Amerpben Y Y
76bond 3,4,5-TrimethoxybenzylEthylcoN-i,HCH30Single3-Cl4-Cl10ricereeem~eAmerpben 77
3,4,5-TrimethoxMhenzy | EtBaxyanethylcel\-i,HEHBDSingle 8; CEL-Chl IR reeraeeiAmernmbhen #8hond
3,4,5-TrimethoxYbenzYIMethansulphonylcoN-i,HCH30Single3-Cl4-Cl10FreereeeiAmerpben 79bond
3,4,5-TrimethoxX¥behzyIPhehithidethyisdt-P-SCHE6SIngle8-C e Aceréé@iAfmerpber Sobond

(1, 4, J = 2.0 Hz), 7.42 (1H, d, J = 8.5 Hz).

[0859]

Example 62 (b)

Synthesis of 3,4-difluorophenyl {1-(3,3,3-trifluoro-N-
methylpropanamido)-2-(S)-(3,4-dichlorophenyl) -5-

[spiro (benzo (c)thiophene- (2S)-oxido-1(3H),4"'-piperidin)-1"'-
yl]-pentan-2-yl}methylcarbamate

[0860]

[F205]

1) BH3 oo A

2) Hzoz, NaOH F N (e}
FMN/’/,, N
3) SO4, EtzN, DMSO .
() S
- s
s-0 al o (9
4) on cl
N
H

Similar to Example 51(b), 3,4-difluorophenyl [1-(3,3,3-

[0861]

trifluoro-N-methylpropanamido)-2-(S)-(3,4-dichlorophenyl)-5-
hydroxy-pentan-2-yl]methylcarbamate was obtained (119 mg) by
use of 3,4-difluorophenyl [1-(3,3,3-trifluoro-N-
methylpropanamido) -2-(S)-(3,4-dichlorophenyl)-4-penten-2-
yl]lmethylcarbamate (255 mg). Subsequently, similar to
Example 51 (c), 3,4-difluorophenyl [1-(3,3,3-trifluoro-N-
methylpropanamido)-2-(S)-(3,4-dichlorophenyl) -5-oxo-pentan-2-

yl]lmethylcarbamate was obtained (113 mg) by use of 3,4-
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3,4,5-Trimethoxybenzyl3,4,5-Trimethoxyphenyl-SOCH,-SCH3o0Ingle3-CI4-CI11HCISAmerpben 81bons
3,4,5-Trimethox benz 3 Y Y4 locrh-SCH30Single3-Cl4-CI11HCIRAmerpben 5-Trimethoxyphenyl 82,
bond , 287 31415-Tri

methoxybenzoylCyclohexyl CONH2HCH2CH30Single3-C14-C111FreerdoeiAnnorphou 83bondd 3 4
CONH2HCH3NCHSIngle3-C14-C110FreeraGeiAnnorphou 5-Tri methoxybenzoyl 84, H3bonds , 3 4

CONH2HCH3NGH Single31G1H4-C 1111 regra GeiArimarpbou-br Ttiemiethgodyenzayl 85) -2-
2,2-Dimethylpropyl3bonds ,

3,4,5-Trimethoxybenzoyi3; 4 5= liffetRERypHe nyl CONAZKICHINEH S hgle3-C14-C111FreeraGeiAnnorph

ou 863bonds yl]lmethylcarbamate (110 mg). Thereafter, similar to Example

51(d), the title compound was obtained as white powder (128
mg, 38.5%, 4 steps) by use of 3,4-difluorophenyl [1-(3,3,3-
trifluoro-N-methylpropanamido)-2-(S)-(3,4-dichlorophenyl)-5-
oxo-pentan-2-yl]methylcarbamate (113 mg) .

[0862]

MS (FAB) m/z 760 ((M+H)")

'H-NMR (400MHz, CDCls)d ppm : 1.02-1.17 (1H, m), 1.52-1.69
(24, m), 1.84-2.10 (3H, m), 2.27-2.47 (6H, m), 2.82-3.05 (2H,
m), 2.98 (3H, s), 3.15-3.43 (2H, m), 3.24 (3H, s), 3.99 (lH,
d, J =16.5 Hz), 4.23-4.46 (3H, m), 6.70-6.96 (2H, m),
7.03-7.14 (2, m), 7.25-7.36 (5H, m), 7.41 (1H, d, J = 8.5
Hz) .

[0863]

Example 62 (c)

Synthesis of 3,4-difluorophenyl {1-(3,3,3-trifluoro-N-
methylpropanamido)-2-(S)-(3,4-dichlorophenyl) -5-

[spiro (benzo (c)thiophene- (2S)-oxido-1(3H),4"'-piperidin)-1"'-
yl]lpentan-2-yl}lmethylcarbamate hydrochloride (655)

[0864]

[F206]
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3,4,5-Tri methoxybenzoyl3,4,5-Trimethoxybe
nzyl CONH2HCH3NCHSIngle3-C14-C111FreeraGeiAnnorphou 873bonds 3 4
CONH2HCH3NCHSIngle3-C14-C111HCIraGeiAnnorphou 5-Tri methoxybenzoyl 88, Pherryl3bonds ,
3,4,5-Tri methoxybenzoylCyclohexyl CONH2HCH3NCHSIingle3-C14-C111FreeraGeiAnnorphou 893bonds
3,4,5-Tri methoxybenzoyl CONH2HCH3NCHSIingle3-C14-C111HClIlraGeiAnnorphou 90Benzyll13bonds
3,4,5-Tri methoxybenzoylHCO €H30Single3-C14-C110FreeraGeiAnnor 91bonds 3,4,5-Tri
methoxybenzoylSOCH2SCH3 ingle3-C14-C1112HClIraGeiAnnorphoy, zylaminomethyl3bonds
3,4,5-Tri methoxybenzoyll PipelidylISOCH2SCH3NCHSingle3- €14OC1]\1H/QIraGe|Annorhou 933bonds
3,4,5-Trimethoxylpen oyIl PS/J?\rolldlny IS ZSCH'SNCHSngB\Ql
943bonds 3,4 %x' enzoyiSo CH3NCHSIngle3-C14-C111§CIraGa
95Phenylaminomethyl3 s
3,4,5-Trimethoxybenzoyl gSCHSNQLr)ISmgIeS -C14-C1102HCISAnngrphou 96HS8b6Mds
3,4,5-TrimethoxybenzoylSQCH2SCH3NCHSIingle3-C14-C1102HCIRANnnerphou 97HB8bonds
3,4,5- Trlmethoxlﬁ/ %% yl3,4,5-TrimethoxyphenylSOCH2SCH3NCHSIngle3-C14-C111HCISAnnorphou
83bond 3,4,5-T xybenzoylSOCH2SCH3NCHSIingle3-C14-C111HCIRAnnorphou r9

Similar to Example 51 (e), the title compound was

obtained as white powder (78 mg, 58.2%) by use of 3,4-
difluorophenyl {1-(3,3,3-trifluoro-N-methylpropanamido)-2-
(S)-(3,4-dichlorophenyl)-5-[spiro (benzo(c)thiophene- (2S) -
oxido-1(3H),4'-piperidin)-1'-yl]pentan-2-yl}methylcarbamate
(128 mg) .

[0866]

'H-NMR (400MHz, DMSO-d¢)d ppm : 1.23-1.47 (1H, m), 1.77-1.90
(14, m), 1.95-2.21 (3H, m), 2.26 (l1H, 4, J = 13.5 Hz),
2.39-2.50 (1H, m), 2.81-3.17 (8H, m), 3.24 (3H, s), 3.45-3.86
(4H, m), 4.00-4.14 (2H, m), 4.36-4.55 (1H, m), 4.69 (l1H, d, J
= 17.0 Hz), 6.90-7.02 (1H, m), 7.27-7.47 (7H, m), 7.52-7.69
(2H, m), 10.93 (1H, br).

[0867]

Example 63 (a)

Synthesis of N-[2-(S)-(3,4-dichlorophenyl)-2- (methylamino)-4-
pentenyl]-2,2,2-trifluoro-N-methylacetamide

[0868]

[F207]
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3,4,5-Trimethoxyphenyl3bonds -9 3,3,3-Trifluoropropionyl2,2-Diphenylethyl NHCOCH2 [ICH3
NCHSingle3-C14-C111HbISAnnorphou Il 1 bonds 00 288
3,3,3-Trifluoropropionyl2,2-Diphenylethyl-SO1CH2CH3NCHSingle3-Cl4-CI11HCISAmorpbou 101bond
3,3,3-TrifluoropropionylDiphenylmethyl-SO1CH2CH3NCHSingle3-Cl4-Cl11HcISAmorpbou 102bond 3 3
SOCH1-SCH3NCHSIngle3-Cl4-Cl11HcIRAmorpbou 3-Trifluoropropionyl 103, 2,2-Diphenylethylbond ,
SOOH1- SCH3NCH©mgIe3 QiécCI102HOIRAmorpbonﬁ1042]\gbIorobenzylamlnocarbonyIHbond
2-Chloro-2-diflueto 2,2~ g

Thiophene-2-carbonyl ycI Sentyl-socHrz-SCHsNCHESster b bRd3-cl4- cIlchIracelAmorpbou 106
Pyridin-2-carbonylECycIo

[0869]

Similar to Example 29 (a), the title compound was
obtained (3.59 g, 90.9%) by use of tert-butyl [1-(2,2,2-
trifluoro-N-methylacetamide)-2-(S)-(3,4-dichlorophenyl)-4-
penten-2-yl]lmethylcarbamate (5.0 g) synthesized in Example 27
(a) .

[0870]

MS (FAB) m/z 369 ((M+H)")

'H-NMR (400MHz, CDCls)d ppm : 2.22 (3H, s), 2.62-2.74 (2H, m),
2.72 (3H, s), 3.51 (1H, 4, J = 14.0 Hz), 3.74 (1H, d, J =
14.0 Hz), 5.19-5.28 (2H, m), 5.73-5.86 (1H, m), 7.34 (1H, dd,
J=2.0, 8.5 Hz), 7.43 (1H, 4, J = 8.5 Hz), 7.63 (1lH, d, J =
2.0 Hz).

[0871]

Example 63 (b)

Synthesis of phenyl [1-(2,2,2-trifluoro-N-methylacetamide)-2-
(S)-(3,4-dichlorophenyl) -4-penten-2-yl]methylcarbamate

[0872]

[F208]
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PhenylacetylCyclopentylSocHrz-SCH3NCHEster bond3-cl4-cl11HclraceiAmorpbou 108
PhenoxycarbonylCyclopentyl-socHrz-SCH3NCHEster bond3-cl4-cl11HclraceiAmorpbou 109
CyclohexylcarbonylCyclopentyl-SOGH2-SCH3NCHESster bond3-Cl4-Cl11HclracemicAmorpbou 110
BenzylEthyINHOOOH1-CH30Ester bond3-Cl4-Cl11FreeracemicAmorpbou 111
BenzylEthylSOCH1-SCH30Ester bond3-Cl4-Cl11FreeracemicAmorpbou 112
Benzylso-Propyl-sOCHrz-SCH30Ester bond3-Cl4-Cl11FreeracemmAmorphou 113
Benzylso-Propyl-NHCOCHrz-CH30Ester bond3-CI4-CI11HCIracemmou 114

BenzoyICycIopantyI OCEI‘anCﬁaNCH er pond3-Cl4-Cl11HClracemmAmorpbou 115
4-Methoxyben29 yelopé IraceiAmorpbou 116
3,5-Dimethoxybeerobey entyl-SOOH2-SCH3NCHESster bopd3-CH<CH 1HGIracemicAmorpbou 117
289 Cyclopentyl-SOGH2 3NCHEster bond3-Cl4-CltTHciracenjlAnnorphou 1183,5-Bis(trifluromethy
) benzoyl 3,4,5-Trimethoxybengyl2-IndanylSOCH1-SCH30Ester 3-04-011HciracemmAnnorphou
119 3,4,5-Trimethoxybenz@dHCONH1HCH30Ester bond3-04-011 gemmAnnorphou 120
3,4,5-TrimethoxybenzylEth coNH1HCH30Ester bond3-04-o11HciragemmAnnorphou | 121y
3,4,5-TrimethoxybenzylMethylICONH2HCH30Ester bond3-04-o11HciracemmAnnorphou

[0873]

Similar to Example 51 (a), the title compound was
obtained (303 mg, >100%) by use of N-[2-(S)-(3,4-
dichlorophenyl)-2- (methylamino)-4-pentene-1"'-yl]-2,2,2-
trifluoro-N-methylacetamide (200 mg) and phenyl chloroformate
(0.29 mL) .

[0874]

MS (FAB) m/z 537 ((M+H)")

'H-NMR (400MHz, CDCl3)d ppm : 2.75 (1H, dd, J = 6.5, 14.0 Hz),
2.94 (1H, dd, J = 7.5, 14.0 Hz), 3.02 (3H, s), 3.20 (3H, s),
4.13-4.28 (1H, m), 4.46-4.67 (1lH, m), 5.02-5.16 (2H, m),
5.67-5.80 (1H, m), 6.93-7.08 (2H, m), 7.10 (1H, dd, J = 2.5,
8.5 Hz), 7.14-7.20 (1H, m), 7.27-7.37 (3H, m), 7.42 (1H, d, J
= 8.5 Hz).

[0875]

Example 63 (c)

Synthesis of phenyl {1-(2,2,2-trifluoro-N-methylacetamide)-2-
(S)-(3,4-dichlorophenyl)-5-[spiro (benzo(c)thiophene- (2S) -
oxido-1(3H),4"'-piperidin)-1'-yl]lpentan-2-yl}lmethylcarbamate
[0876]

[F209]
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122 3,4,5-TrimethoxybenzylEthyINHNnoHCH30Ester bond3-04-o11HciracemmAnnorphou 123
3,4,5-TrimethoxybenzylEthyl-NHCOCnn-CH30Ester bond3-04-011HciracemmAnnorphou 124
3,4,5-TrimethoxybenzylEthylsocH2-SCH30Ester bond3-04-o011HciracemmAnnorphou 125
3,4,5-Trimethoxybenzyln-Propyl CONH2HCH30Ester bona3-04-011HciracemmAnnorphou 126
3,4,5-TrimethoxybenzylBenzylcoNwHCH30ester bond3-Cl4-Cl11Hcira3emi3Annorphou 127
3,4,5-TrimethoxybenzylCycloprepy}CONH2HCH30Ester bona3-04-011Hcir mAnnorphou 128 C
3,4,5-Trimethoxybenzylc|ohe2HCH30Ester bond3-04-olchirace;@norphou | 129y y
3,4,5-Trimethoxybe%zylPhen CONH2H@H80QEster bona3-04-o11Hcirace OmAnnorphou | 130y
3,4,5-TrimethoxybenizyIEfl @\IOH)CWJ@%GEWH bond3-Cl4- IllF enmeemieAn ou 131
3,4,5-Trimethoxyb£§ [Eth@N CONM%gé,l—H(KFBRE%@ond{- “ONH 132
3,4,5-Trimethoxylenzyl -COCcH2-C dter bond3-04-o11FreeracgfamAnn u 133
3,4,5-Trimethoxybenzyl oé\llH,HHOE ﬁOdB-CI4-CI11Freerac Annorphou®
cl 4) & ) o cl

cl o ()
N Ph"S"CO,H
[0877]

Similar to Example 51 (b), phenyl [1-(2,2,2-trifluoro-N-
methylacetamide) -2-(S) - (3,4-dichlorophenyl)-5-hydroxy-pentan-
2-yllmethylcarbamate was obtained (180 mg) by use of phenyl
[1-(2,2,2-trifluoro-N-methylacetamide) -2-(S) - (3,4~
dichlorophenyl) -4-penten-2-yl] methylcarbamate (296 mg) .
Subsequently, similar to Example 51 (c), phenyl [1-(2,2,2-
trifluoro-N-methylacetamide)-2-(S)-(3,4-dichlorophenyl)-5-
oxo-pentan-2-yl]methylcarbamate was obtained (167 mg) by use
of phenyl [1-(2,2,2-trifluoro-N-methylacetamide)-2-(S)-(3,4-
dichlorophenyl) -5-hydroxy-pentan-2-yl]methylcarbamate (174
mg) . Thereafter, similar to Example 51(d), the title
compound was obtained as white powder (136 mg, 36.3%, 4
steps) by use of phenyl [1-(2,2,2-trifluoro-N-
methylacetamide) -2-(S)-(3,4-dichlorophenyl)-5-oxo-pentan-2-
yl]lmethylcarbamate (167 mg).

[0878]

MS (FAB) m/z 710 ((M+H)")

'H-NMR (400MHz, CDCls)d ppm : 0.97-1.14 (1H, m), 1.53-1.76
(2, m), 1.87-2.02 (3H, m), 2.25-2.48 (6H, m), 2.80-2.98 (2H,

m), 3.14 (34, s), 3.30 (3H, s), 4.00 (1H, 4, J = 16.5 Hz),
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134 C 3,4,5-Trimethoxybenzylclo coNH1HCH30Ester bond3-04-o011HciracemmAnnorphou ent |y 135p
y 3,4,5-Trimethoxybenzyliso-ButylcoNH1HCH30Ester bond3-04-o011HciracemmAnnorphou 136
3,4,5-TrimethoxybenzylEthyl-NHCOCnhn-CH30Ester bond3-04-011FreeracemmAnnorphou 137 290
31415-Tri methoxybenzylEthylSOCH2SCH30Ester bond3-Cl4-Cl11FreerdodmiGAnnorphou 138s
3,4,5-Tri methoxybenzyliso-PropyINHCOCH2CH30Ester bond3-Cl4-CI11HClraGemiGAnnorphou 139s
3,4,5-Tri methoxyhenzylisp-RmopylROCH28CHICESster hpndB3; CH-€411HCIraGemi@Annorploou 140s
3,4,5-Tri methoxybenzyliso-Pro CONH2HCH30Ester bond3-Cl4-CI11HCIlraGemiGAnnorphou | 141pys 3
4 CONH2HCH2CGH2CHDEsteT bonbi-EtL Gl HCIrdBGermiBAnhorghou 7 - ° Hz)

7.25-7.37 (8H, m), 7.41 (1H, d, J = 8.5 Hz).

[0879]

Example 63 (d)

Synthesis of phenyl {1-(2,2,2-trifluoro-N-methylacetamide)-2-
(S)-(3,4-dichlorophenyl)-5-[spiro (benzo(c)thiophene- (2S) -
oxido-1(3H),4"'-piperidin)-1'-yl]lpentan-2-yl}lmethylcarbamate

hydrochloride (Compound No. 642)

[0880]
[F210]
0 LG > /&
F .,
N E>VJ\T/ © T::l?;;j
F
S
g (s) cl o

cl HCl

[0881]

Similar to Example 51 (e), the title compound was
obtained as white powder (80 mg, 56.2%) by use of phenyl{l-
(2,2,2-trifluoro-N-methylacetamide)-2-(S)- (3,4~
dichlorophenyl) -5-[spiro (benzo(c)thiophene- (2S)-oxido-
1(3H),4"'-piperidin)-1"-yl]lpentan-2-yl}methylcarbamate (136
mg) .

[0882]
'H-NMR (400MHz, DMSO-d¢)d ppm : 1.22-1.48 (1H, m), 1.70-1.90
(l1H, m), 1.95-2.22 (3H, m), 2.26 (1H, d, J = 14.5 Hz),

2.34-2.47 (1H, m), 2.83-3.20 (8H, m), 3.24 (3H, s), 3.47-3.68
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5-Tri methoxybenzyl 142, Ethyl3s , 3,4,5-Tri methoxybenzylCyclopentylmethyINHCOCH2CH3O0Ester
bond3-Cl4-CI11HClraGemiGAnnorphou 143s 3,4,5-Tri methoxybenzylCyclohexylSOCH2SCH30Ester
bond3-CI4-CI11HClraGemiGAnnorphou 144s 3,4,5-Tri methoxybenzylCyclohexyINHCOCH2CH30Ester
bond3-CI4-CI11HClraGemiGAnnorphou 145s 3,4,5-Tri methoxybenzylCyclopentylSOCH2SCH30Ester
bond3-CI4-CI11HClraGemiGAnnorphou 146lllIs 3,4,5-Tri
methoxybenzylCyelopentyl8QGH2SCGH30Ester hond8-€14-CIlA 1MCIS A orphoundy,7s43,485-Tri
methoxybenzylCyclopentylSOCH2SCH30Ester bond3-Cl4-CI11HCIRAnnorphou 148s 3,4,5-Tri
methoxybenzoyl2find&dnylSOCH2SCH3NCHEStET bohti3(E€4-CL 1 HTI SARhotphad 1498, 3,4,5-Tri
methoxybenzoylEth C 2 30Est 1d3-Cl4-Cl11FreeraGemiG orphou | 150ys 3,4,5-Tri
methoxybenzoﬁc%gﬁé?ﬁ?ylg@ngﬁgta{SN Iides%er é)%aBﬁffgi%C?r{;%e% Annorphou 1513s
3,4,5-Tri methoxyhenzoylCyclopentylSOCH2SCH3NCHEster bond3-CI4-CI11HCISAnnorphou 1523s 3 4

SOCH2SCH3NCHEster bond3-CI4-CI11HCIRANnnorphou 5-Tri methoxybenzoyl 153,
Example 64 (a)

Synthesis of phenyl [1-(2,2,2-trifluoro-N-methylacetamide)-2-
(S)-(3,4-dichlorophenyl)-5-(4-carbamoyl-4-phenylpiperidine-
1'-yl)pentan-2-yl]lmethylcarbamate

[0884]

[F211]

o’ : o o’ i
O O
F \N/go CHO e F \N/go
Ay, 1,
'T © N %N ' N

F H F

Cl Cl
Cl Cl

[0885]

Subsequently, similar to Example 26 (h), the title
compound was obtained as white powder (70 mg, 67.8%) by use
of phenyl [1-(2,2,2-trifluoro-N-methylacetamide)-2-(S)-(3,4-
dichlorophenyl) -5-oxo-pentan-2-yl]lmethylcarbamate (120 mg)
synthesized in Example 63 (c) and 4-phenylpiperidine-4-
carboxamide (62 mg) .

[0886]
MS (FAB) m/z 693 ((M+H)")
'H-NMR (400MHz, CDC1l3)d ppm : 0.95-1.10 (1H, m), 1.50-1.65

(14, m), 1.85-2.10 (4H, m), 2.25-2.58 (8H, m), 3.12 (3H, s),
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Cyclopentyl3s , 3 4 CyclohexylSOCH2SCH3NCHEster bond3-CI4-Cl11HClraGemiGAnnorphou 5-Tri
methoxybenzoyl 154, 3s, 3,4,5-Tri methoxybenzoyliso-PropyISOCH2SCH3NCHESster
bond3-Cl4-CI11HClraGemiGAnnorphou 155 1113 11s 13,4,5-Tri methoxybenzoyl ICyclopentyl
ISOCH2SCH3NH IEster bond3-Cl4-CI11HClraGer~,G | 56 291 3,4,5-Tri
methoxybenzoylCyclohexylSOCH2SCH3NCHEster bond3-Cl4-CI11HCISAmorphou 1573s 3,4,5-Tri
methoxybenzoylise=Prapy)SO©CGH2ASCH3NEHEstar, band3sCI4sCli2H CisAmospbau1583s 3,4,5-Tri
methoxybenzoylCyclopentylSOCH2SCH30Ester bond3-Cl4-CI11HClrdodmiGAmorphou 159s 3 4
SOCH2SCH3NEHESsteR bond3-Cl4-Cl11HCIraGemiGAmorphou 5-Tri methoxybenzoyl 160, 4-Tetrahyd

ro-2H-pym nyl3%O e 74]

Example 64 (b)

Synthesis of phenyl [1-(2,2,2-trifluoro-N-methylacetamide)-2-
(S)-(3,4-dichlorophenyl) -5-(4-carbamoyl-4-phenylpiperidine-
1'-yl)pentan-2-yl]lmethylcarbamate hydrochloride (Compound No.
578)

[0888]

[F212]

e L

o \\/LQ o ~ /L>

F 1 N © F N o
., 1,
Fol F |
F

Cl cl
cl cl HCI

[0889]

Similar to Example 26 (k), the title compound was
obtained as white powder (80 mg, 56.2%) by use of phenyl [1-
(2,2,2-trifluoro-N-methylacetamide)-2-(S)-(3,4-
dichlorophenyl) -5- (4-carbamoyl-4-phenylpiperidine-1"-
yl)pentan-2-yl]methylcarbamate (136 mg).

[0890]

'H-NMR (400MHz, DMSO-d¢)d ppm : 1.25-1.37 (1H, m), 1.60-1.82
(l1H, m), 1.95-2.13 (3H, m), 2.58-3.13 (9H, m), 3.21 (3H, s),
3.36 (3H, s), 3.45-3.58 (1H, m), 4.05-4.57 (3H, m), 6.90-7.50
(11, m), 7.58-=7.70 (2H, m), 9.95 (1H, br).

[0891]
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SOCH2SCH3NCHEster bond3-Cl4-CI11HCISAmorphou 5-Tri methoxybenzoyl 161, 2-Chlorophenyl3s ,
2-MethoxybenzoylCyclopentylSOCH2SCH3NCHEster bond3-Cl4-Cl11HCIraGemiGAmorphou 1623s
AcetylDiphenylmethylSOCH2SCH3NHAmMIide3-Cl4-CI11HCISAmorphou 163bonds 3,4,5-Tri
methoxybenzylPhenyl CONH2HCH30Amide3-Cl4-CI11HClraGemiGAmorphou 164bonds 3,4,5-Tri
methoxybenzylCyclohexyl CONH2HCH30Amide3-Cl4-CI11HClraGemiGAmorphou 165bonds 3,4,5-Tri
methoxybenzylRhenplSOEH2Z5CH30Amide3-Cl4-CI11HClraGemiGAmorphou 166bonds 3,4,5-Tri
methoxybenzylCyclohexy|SOCH2SCH30Amide3-Cl4-Cl11HCIlraGemiGAmorphou 167bonds 3,4,5-Tri
methoxybenzyllsﬁéﬁ?%@%éﬁ%ﬁ%?fﬁﬁéé @M‘@ﬁﬂﬂéﬁAﬁﬁ%ﬁbﬁ@ﬁY]ﬁ@%onds 3,4,5-Tri
methoxybenzyIC ISOCH2SCH30AMI 3; Cl4a- 1HCIRAMQr hou 16 bonds 3,4,5-Tri
methoxybenzyIP %@b(%/ nIZ-FZT%(%Z %\%Ozm?@es I’4 Rk 11H%1D fnorph 05 197 gﬁch 3d2485 Tri
methoxybenzylGyclebexylSQEH2SEH30AMIde3-Cl4-CI11HCISAmorphou 171bonds 3,4,5-Tri
methoxybenzyl3-ChlorophenylSOCH2SCH30Amide3-Cl4-Cl11HClraGemiGAmorphou 172bonds 3,4,5-Tri
methoxybenzyl 2 éfophenylSOCH2SCH30Amide3-Cl4-Cl11HClraGemiGAmorphou 173bondls
3,4,5-Tri methoi])fc%?g%yls Methoxy-5-trif | uoromethy | ph enyl

SOCH2SCH3AmMmI Cl4-CI11HClraGemiGAmorphou |

o

MeO cl
~._ . Boc 0
N _ MeO

N, OMe MeO ’,
e N
I
MeO

cl OMe

Cl

[0893]

tert-Butyl [l-methylamino-2-(S)-(3,4-dichlorophenyl)-4-
penten-2-yl]methylcarbamate (500 mg) synthesized in Example
26 (d) was dissolved in ethyl acetate (5 mL). Under cooling
with ice, sodium hydrogencarbonate (225 mg) and water (2.5
mL) were added thereto, and thereafter 3,4,5-
trimethoxybenzoyl chloride (309 mg) was added to the mixture,
followed by stirring for 30 minutes at the same temperature.
Saturated aqueous sodium bicarbonate was added to the
reaction mixture, and the resultant mixture was extracted
with ethyl acetate, washed with saturated brine, and dried
over sodium sulfate anhydrate. The solvent was concentrated
under reduced pressure, and the residue was purified through
silica gel column chromatography (n-hexane : ethyl
acetate=7:1 to 4:1 to 2:1 to 1:1), to thereby give the title

compound (715 mg, 93.8%).
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174 bonds E 3,4,5-Tri
methoxybenzyl3,5-DifluorophenylSOCH2SCH30AN,de3-Cl4-CI11HClraGemiGAmorphou 1 bonds 75 292
31415-Tri methoxybenzyl3-MethoxyphenylSOCH2sCH30Amide3-Cl4-CI11HClrdoemiGAmorphou
176bondd 3,4,5-Tri methoxybenzyl3-FluorophenylSOCH2sCH30Amide3-Cl4-Cl11HClraGemiGAmorphou
177bonds 3,4,5-Tri methoxybenzyl3-Trifluoromethyl ph eny
ISOCH2sCH30Ansde3-Cl4-CI11HClraGemiGAmorphou 178bonds 3,4,5-Tri
methoxybenzyl3,5-DifluorophenylSOCH2sCH30Amide3-Cl4-CI11HCIsAmorphou 179bonds 3,4,5-Tri
methoxybenzy@SFIdglﬁh%é@ﬂzwﬁ%bﬁlmld% Cl4-Cl11HCIsAmorphou ISObonds

3,4,5-Trimetho g)o 3{5:({#2 ethylSOCH2s Ig |de3 C4 11HCIsAmM rph u 181bonds
3 4 SOCH2sC ,@E@’ %?é dehve E‘ﬁ rAB8mic mg05r| U's-TH’ méthoéx e%%o %
Diphenylmethyl3bopds , 4,6t m), 3.17 (3H, s), 3.86 (3H, s), 3.88 (6H, s),
methoxybenzoyl1-NaphthyISOCH25CH3NCHAmide3-CI4 CI11HCIsAmorphou 1833bonds 3,4,5-Tri
methoxybenzoyt8AtetfaytrdAlphihylSOCH2SCHBNCHAMIte 3 CRACHIHCIraGeiGAMorBhou
1843ponds  ,u o) 7.10-7.18 (1H, m), 7.34-7.44 (2H, m).
[0895]

Example 65 (b)

Synthesis of N-[2-(S)-(3,4-dichlorophenyl)-2- (methylamino)-4-

pentene-1'-y1]1-3,4,5-trimethoxy-N-methylbenzamide

[0890]
[F214]
O \N,Boc
MeO S, = MeO
'Tl ) c.HCI
MeO EtOH MeO
oM
¢ Cl
Cl
[0897]

Similar to Example 29 (a), the title compound was
obtained (171 mg, 89.5%) by use of tert-butyl [1-(3,4,5-
trimethoxy-N-methylbenzamide) -2-(S) - (3, 4-dichlorophenyl)-4-
penten-2-yl]lmethylcarbamate (232 mg).

[0898]

MS (FAB) m/z 467 ((M+H)")

'H-NMR (400MHz, CDCl3)d ppm : 1.71 (1H, br), 2.28 (3H, s),
2.60 (3H, s), 2.68-2.82 (2H, m), 3.68 (1H, d, J = 14.5 Hz),
3.83 (3H, s), 3.84 (6H, s), 3.80-3.90 (1H, m), 5.18-5.28 (2H,

m), 5.77-5.90 (1H, m), 6.37 (2H, s), 7.40-7.48 (2H, m),
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3,4,5-Tri methoxybenzoyl1-NaphthylSOCH2sCH3NCHAmide3-Cl4-Cl11HClraGemiGAmorphou
1853bonds
3,4,5-TrimethoxybenzoylDicyclohexylmethylSOCH2sCH3NCHAmide3-Cl4-Cl11HCIsAmorphou
1863bonds 3,4,5-Tri
methoxybenzoylCyclohexylSOCH2sCH3NCHAmide3-Cl4-Cl11HClraGemiGAmorphou 1873bonds
3,4,5-Tri methoxyberzaydPhenylS@CH2sCH3NCHAmMIde3-Cl4-CI11HClraGemiGAmorphou iss3bonds
3,4,5-Trimethoxybenzoyln-HexylSOCH2sCH3NCHAmide3-Cl4-Cl11HClraGemiGAmorphou 1893bonds
3,4,5-Tri methox{BéiZoyICyclopentylSOCH2sCH3NCHAmide3-Cl4-Cl11HCIraGemiGAmorphou
1903bonds 3,4HL5>-<T¥[ilprrieethé)%(¥b§nzoylBenzyISOCH23CH3NCHAmide3-CI4-CI11HCIraGemiGAmorphou
1913bonds 3,4,5-Tr methoxybenzoyl3-TolylSOCH2sCH3NCHAmide3-Cl4-Cl11HCIraGemiGAmorphou
1921111131b@@@&%b%£%55¥iphenyl [1-(3,4,5-trimethoxy-N-methylbenzamide) -
methoxybenzoyl2-ChlorophenylSOCH2SCH3NCHAmMIide3-Cl4-CI11HClraGerr,Gmorphou | 933bonds 293
3 4 3-MethoxypheyISOCH28CHINCPRMItER: Ci4-et IR T rdoekhiGARRS fFHORBATTE methoxybenzoyl
194, 3bondd , 3[049%-(%hIorophenyISOCHZSCHBNCHAnnide3-CI4-CI11HCIraGerniGAnnorphou

[F215]

(@) :

o \~/L§
MeO [::L o MeO /W/N q/
e T I6)
MeO MeO
OMe OMe
Cl
Cl

[0901]

Similar to Example 51 (a), the title compound was
obtained (170 mg, 78.2%) by use of N-[2-(S)-(3,4-
dichlorophenyl)-2-methylamino-4-pentene-1'-y1]1-3,4,5-
trimethoxy-N-methylbenzamide (171 mg) and phenyl
chloroformate (174 mg) .

[0902]

MS (FAB) m/z 587 ((M+H)")

'H-NMR (400MHz, CDCl3)8 ppm : 2.80-2.98 (4H, m), 3.14 (3H, s),
3.28-3.40 (1H, m), 3.77 (6H, s), 3.86 (3H, s), 3.95-4.09 (1H,
m), 4.68-4.82 (1H, m), 5.05-5.17 (2H, m), 5.70-5.88 (1H, m),
6.61 (2H, s), 6.87-7.03 (lH, m), 7.13-7.18 (1H, m), 7.22-7.33
(4H, m), 7.43-7.52 (2H, m).

[0903]
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5-Tri methoxybenzoyl 195, 3bonds , 3 4
tert-ButylSOCH2sCH3NCHANNide3-Cl4-CI11HClraGerniGAnnorphou 5-Trimethoxybenzoyl 196, 3bonds ,
3 4 2-FluorophenylSOCH2sCH3NCHANNide3-Cl4-CI11HClraGerniGAnnorphou 5-Trimethoxybenzoyl
197, 13bondlllls , 3 4 3-FluorophenylSOCH2sCH3NCHANnNide3-Cl4-CI11HClraGerniGAnnorphou
5-Trimethoxybenzoyl 198, 3bonds , 3 4
4-Fluorophenyl8id2sCHBNGCHANNIde3-Cl4-CI11HCIraGerniGAnnorphou

Synthesis of phenyl {1-(3,4,5-trimethoxy-N-methylbenzamide) -
2-(S)-(3,4-dichlorophenyl)-5-[spiro(benzo(c)thiophene- (2S) -
oxido-1(3H) ,4'-piperidin)-1'-yl]lpentan-2-yl}methylcarbamate
[0904]

[F216]

ol ::
1) BHg
Q \N/&O 2) H,0,, NaOH 2 \N/go
MeO. 1, MeO 1,
N ’ N (s N
| 3) SOg, Et3N, DMSO |
MeO MeO S
OMe AN OMe Jd ®
cl cl
cl 4) H cl
N
H

0

Ph(S"CO,H

[0905]

Similar to Example 51 (b), phenyl [1-(3,4,5-trimethoxy-
N-methylbenzamide) -2-(S)-(3,4-dichlorophenyl) -5-hydroxy-
pentan-2-yl]lmethylcarbamate was obtained (77 mg) by use of
phenyl [1-(3,4,5-trimethoxy-N-methylbenzamide)-2-(S)-(3,4-
dichlorophenyl)-4-penten-2-yl]methylcarbamate (170 mg) .
Subsequently, similar to Example 51 (c), phenyl [1-(3,4,5-
trimethoxy-N-methylbenzamide) -2-(S) - (3, 4-dichlorophenyl)-5-
oxo-pentan-2-yl]methylcarbamate was obtained (87 mg) by use
of phenyl [1-(3,4,5-trimethoxy-N-methylbenzamide)-2-(S)-(3,4-
dichlorophenyl)-5-hydroxy-pentan-2-yl]lmethylcarbamate (77 mg).
Thereafter, similar to Example 51(d), the title compound was
obtained as white powder (70 mg, 29.8%, 4 steps) by use of
phenyl [1-(3,4,5-trimethoxy-N-methylbenzamide)-2-(S)-(3,4-

dichlorophenyl) -5-oxo-pentan-2-yl]lmethylcarbamate (87 mg).
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5-Trimethoxybenzoyl 199, 3bonds , 33 4

4-DifluorophenylSOCH2sCH3NCHAnNNide3-Cl4-Cl11HClraGerniGAnnorphou 5-Tri methoxybenzoyl 200,
,3bonds , 3 4 3-Triffuoromethylpheny

ISOCH2sCH3NCHAnNnNide3-Cl4-Cl11HCIraGerniGAnnorphou 5-Trimethoxybenzoyl 201, 13bondlllls , 3 4
2-MethoxyphenylSOCH2sCH3NCHAnNNide3-Cl4-Cl11HClraGerniGAnnorphou 5-Tri methoxybenzoyl 202,
3bonds , 3,4,5-Tu methoxybenzoylSOCH2sCH3NCHAnNnNide3-Cl4-Cl11HCIraGerniGAnnorphou
2034-Tolyl3bonds 3

MS (FAB) m/z 808 ((M+H)")

'H-NMR (400MHz, CDC13)8 ppm : 1.27-1.30 (1H, m), 1.51-1.60

(l1H, m), 1.65-1.82 (1H, m), 1.87-2.12 (2H, m), 2.25-2.47 (7H,

m), 2.80-3.00 (5H, m), 3.26 (3H, s), 3.81 (6H, s), 3.86 (3H,

s), 3.98 (1H, d, J = 16.5 Hz), 4.07-4.17 (1H, m), 4.30 (1H, d,

J =16.5 Hz), 4.36-4.58 (1H, m), 6.64 (2H, s), 6.85-7.05 (2H,

m), 7.13-7.19 (1H, m), 7.21-7.35 (7H, m), 7.43-7.48 (2H, m).

[0907]

Example 65 (e)

Synthesis of phenyl{1-(3,4,5-trimethoxy-N-methylbenzamide)-2-

(S)-(3,4-dichlorophenyl)-5-[spiro (benzo(c)thiophene- (2S) -

oxido-1(3H),4'-piperidin)-1'-yl]lpentan-2-yl}methylcarbamate

hydrochloride (Compound No. 589)

[0908]

[F217]

[0909]

Similar to Example 26 (k), the title compound was
obtained as white powder (50 mg, 68.4%) by use of phenyl {1-
(3,4,5-trimethoxy-N-methylbenzamide)-2-(S)-(3,4-
dichlorophenyl)-5-[spiro (benzo(c)thiophene- (2S)-oxido-

1(3H),4'-piperidin)-1'-yl-]pentan-2-yl}imethylcarbamate (70
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4 2-PhenylphenylSOCH2sCH3NCHAnNNide3-Cl4-CI11HClraGerniGAnnorphou 5-Tri methoxybenzoyl 204,
3bonds, 3 4 2-TrifluoromethylphenyISOCH2sCH3NCHANNide3-Cl4-CI11HCIlraGerniGAnnorphou
5-Trimethoxybenzoyl 205, 13bondllls , 3 4 3-Trifluoromethoxyphe
nyISOCH2sCH3NCHAnNNide3-Cl4-Cl11HClraGerniGAnnorphou 5-Tri methoxybenzoyl 206, 3bonds , 3 2
4 3-DifluorophenylSOCH2sCH3NCHAnNNide3-Cl4-CI11HClraGerniGAnnorphou 5-Tri methoxybenzoyl
207, ,3bonds , mg) .

[0910]

'H-NMR (400MHz, DMSO-d¢)d ppm : 1.80-2.00 (2H, m), 2.13-2.27
(2H, m), 2.32-2.48 (2H, m), 2.58-2.97 (3H, m), 3.01-3.20 (4H,
m), 3.28-3.42 (6H, m), 3.54-3.72 (4H, m), 3.81 (6H, s), 4.06
(1§, 4, J = 17.0 Hz), 4.12-4.60 (2H, m), 4.65 (1H, d, J =
17.0 Hz), 6.73 (2H, s), 6.90-7.85 (12H, m), 10.58 (1lH, br).
[0911]

Example 66 (a)

Synthesis of 1-(3,4,5-trimethoxybenzyloxy)-2-(S)-(3,4-
dichlorophenyl)-2- (N-methylamino) -4-pentene

[0912]

[F218]
MeO
cl
~
NH Meog SNH

< s oM MeO ,
HO ) € 0/0“6) =
MeO

Cl cl
Cl cl

[0913]

Under argon, a solution of 2-(S)-(3,4-dichlorophenyl) -
2-methylamino-4-penten-1-o0l (8.5 g) in anhydrous N,N-
dimethylformamide (50 mL) was added to a suspension of sodium
hydride (1.5 g) in anhydrous N,N-dimethylformamide (50 mL)
under cooling with ice, and the mixture was stirred for 1
hour at room temperature. A solution of 3,4,5-
trimethoxybenzyl chloride (7.8 g) in anhydrous N,N-

dimethylformamide (30 mL) was added to the reaction mixture
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3,4,5-Tri methoxybenzoyl2,4-DifluorophenylSOCH2sCH3NCHANnide3-Cl4-CI11HClraGerniGAnnorphou
2083bonds 3 2 4 5-DifluorobenzylSOCH2sCH3NCHANNide3-Cl4-CI11HClraGerniGAnnorphou 5-Tri
methoxybenzoyl , , ' 209 1, 1113 1bondlllll- 1 3 - ~4 SOCH2SCH3NCHAnNnide3-Cl4-CI11HClraGerr,G;
morphou 5-Trimethoxybenzoyll 10, 2,6-Difluorophenyl3bonds , 294 3,4,5-Tri
methoxybenzoyl2-Trifluoromethoxyphe nylSOCH2sCH3NCHAmide3-Cl4-CI11HCIrdoemiGAmorphou
2113bondd 3 4uS@GH25CHINCRHARIde3Cl4=C41 THE IraésemiGAmMarphoure Twamethaxyhenzoyl 212,
4-T riftuoro met hy I ph e ny I13bonds

overnight at room temperature. The reaction mixture was

poured into ice-water, extracted with ether, sequentially

washed with water and saturated brine, and dried over sodium

sulfate anhydrate. The solvent was concentrated under

reduced pressure, and the residue was purified through silica

gel column chromatography (n-hexane : ethyl acetate=5:1 to

2:1 — ethyl acetate), to thereby give the title compound

(11.8 g, 81.8%).

[0914]

MS (FAB) m/z 440 ((M+H)")

'H-NMR (400MHz, CDCls)d ppm : 1.58 (1H, br), 2.17 (3H, s),

2.45-2.62 (2H, m), 3.59 (1H, 4, J = 17.0 Hz), 3.61 (1H, 4, J

= 17.0. Hz), 3.83 (6H, s), 3.84 (3H, s), 4.43 (1H, d, J =

18.0 Hz), 4.46 (1H, 4, J = 18.0 Hz), 5.01-5.09 (2H, m),

5.53-5.66 (1H, m), 6.47 (2H, s), 7.26 (1H, dd, J = 2.0, 8.5

Hz), 7.39 (14, 4, J = 8.5 Hz), 7.53 (1H, d, J = 2.0 Hz).

[0915]

Example 66 (b)

Synthesis of tert-butyl [1-(3,4,5-trimethoxybenzyloxy)-2-(S) -

(3,4-dichlorophenyl)-4-penten-2-yl]methylcarbamate

[0916]

[F219]

(Boc),0
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, 3 4 SOCH2sCH3NCHAmMIide3-Cl4-CI11HClraGemiGAmorphou 5-Tri methoxybenzoyl 213,
2-Methoxy-5-trifluorophe nyl3bonds , 3 4 SOCH2sCH3NCHAmide3-Cl4-CI11HClraGemiGAmorphou
5-Tri methoxybenzoyl 214, 4-T riffuoro met hy | ph e ny 113 1bondllls , 3,4,5-Trimethoxybenzoyl3-M eth
oxy-5-trif luoro m eth y | ph e n ySOCH2sCH3NCHAmide3-Cl4-CI11HCraGem GAmorphou 2153bonds
3,4,5-Tri methoxybenzoyl3,5-DifluorophenylSOCH2sCH3NCHAmMide3-Cl4-CI11HClraGemiGAmorphou
2163bonds 3,4,56Pni methoxybenzoyl2-TolyISOCH2sCH3NCHAmIide3-Cl4-Cl11HClraGemiGAmorphou
2173bonds 3,4,5-Tri methoxybenzoyl3-MethoxyphenylSOCH2sCH3NCHAmIide3-Cl4-Cl11HCIsAmorphou
2183bonds 3,4,5-Tri ntéthokybeR2ofiCYRIbHexyPSOTH 2ECHBNEH ARMIBESYCH-EFSLHCIsAmorphou

219113bondlls 3,4,5-Tri ng benz ISQ 2SCH3NCHAmMIde3-Cl4-ClI11HCIRAmMorphou
220Cyclohexy|B%b;%nadlsrl?%g- r%%e?ﬁo%benozgokﬁgo%ﬁzgg—%N I’—I,ZlASr:néideS-Cl4-CI11HCIRAmorphou

2213-Methoxyphenyt3hondss3 4:5-I¢ky) -2- (S) - (3, 4-dichlorophenyl) -2- (N-
methoxybenzoylSOCH2sCH3NCHAmide3-Cl4-CI11HCIRAmorphou
methylamino) -4-pentene (11.8 g).
[0918]
MS (FAB) m/z 540 ((M+H)")
'H-NMR (400MHz, CDC13)® ppm : 1.18 (9H, brs), 2.78 (1H, dd, J
= 7.0, 13.0 Hz), 3.10 (3H, s), 3.16 (1H, dd, J = 7.0, 13.0
Hz), 3.72-3.87 (2H, m), 3.80 (6H, s), 3.83 (3H, s), 4.33 (1H,
d, J =12.0 Hz), 4.38 (1H, 4, J = 12.0 Hz), 5.07-5.15 (2H, m),
5.63-5.76 (1H, m), 6.35 (2H, s), 7.09 (1H, dd, J = 2.0, 8.5
Hz), 7.32-7.37 (2H, m).
[0919]
Example 66 (c)
Synthesis of tert-butyl {1-(3,4,5-trimethoxybenzyloxy)-2-(S)-
(3,4-dichlorophenyl)-5-[spiro (benzo (c)thiophene- (2S)-oxido-
1(3H),4"'-piperidin)-1'"-yl]lpentan-2-yl}methylcarbamate
[0920]

[F220]

1) BH,
2) Hzoz, NaOH

3) SO, Et;N, DMSO

(s)
S-0
4) OH

N Ph(S"CO,H

[0921]
Similar to Example 51 (b), tert-butyl [1-(3,4,5-

trimethoxybenzyloxy)-2-(S)-(3,4-dichlorophenyl)-5-hydroxy-
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2222-Chlorophenyl3bonds 3 4 SOCH2sCH3NCHAmide3-Cl4-CI11HCIRAmorphou 5-Tri methoxybenzoyl
223, phenyl 13bondls ,3-Fluoro 3 4 SOCH2sCH3NCHAmMide3-Cl4-CI11HCIRAmorphou 5-Tri
methoxybenzoyl 224, 3,5-Difluorophenyl3bonds , 3,4,5-Trimethoxybenzoyl3-M eth oxy-5-trif | uo ro m eth
y I ph e nyISOCH2sCH3NCHAmide3-Cl4-CI11HCIsAmorphou 2253bonds
3,4,5-Trimethoxybenzoyl3-FluorophenylSOCH2sCH3NCHAmMide3-Cl4-CI11HCIsAmorphou 2263bonds
3,4,5-Tri methoxybenzoyl3 ;b Difitoropbe ppkQEH 2eCHINCH AN 3-Cl4- Gl L 1 HCIsAmaerphou 27
1113bond lIs 295 3,4,5-Trimethoxybenzoyl3-T riffuoro methy lpheny
ISOCH2sCH3NEGKARTdéS eI HC IsAhhdtp Aot 2283BenedPs 22g-aeiky) —2- (S) — (3,4~

methoxybenzoyﬁliZ-cT I%I]:S(lee-@s I—l?zll;lcyﬁéxré@lig I_S-QI]AfIﬁCJC 1HClsAnnor 90922.2197’3bgn_ds 3,4,5-Tri _
methoxybenzoy 2 q1oro en CHEsCIt—ISNgHﬁnmge]i?}glﬁ-éﬁlI—f(gsAnnorphgu 2303bonds 3,4,5-Tri
methoxybenzoyi3Ghlgrephany SOGH2sC HANERARmIde 3-Cl44Gl1dHCIspnnerphau (3, 4, 5-
trimethoxybenzyloxy)-2-(S)-(3,4-dichlorophenyl)-5-oxo-pentan-
2-yllmethylcarbamate was obtained (1.0 g, 78.1%) by use of
tert-butyl [1-(3,4,5-trimethoxybenzyloxy)-2-(S)-(3,4-
dichlorophenyl)-5-hydroxy-pentan-2-yl]methylcarbamate (1.25
g). Thereafter, similar to Example 51(d), the title compound
was obtained (1.62 g, >100%) by use of tert-butyl [1-(3,4,5-
trimethoxybenzyloxy)-2-(S)-(3,4-dichlorophenyl)-5-oxo-pentan-
2-yl]lmethylcarbamate (1.0 qg).
[0922]
MS (FAB) m/z 761 ((M+H)")
TH-NMR (400MHz, CDC1l3)0 ppm : 1.90 (9H, brs), 1.60-1.72 (4H,
m), 1.92-2.08 (2H, m), 2.30-2.50 (6H, m), 2.82-2.90 (1H, m),
2.95-3.02 (1H, m), 3.13 (3H, s), 3.81 (eH, s), 3.82 (3H, s),

3.83-3.90 (2H, m), 4.01 (1H, 4, J = 17.0 Hz), 4.33 (1H, d, J

17.0 Hz), 4.35-4.38 (2H, m), 6.37 (2H, s), 7.10 (1H, dd, J
= 2.0, 8.5 Hz), 7.25-7.37 (6H, m).

[0923]

Example 66 (d)

Synthesis of 1-(3,4,5-trimethoxybenzyloxy)-2-(S)-(3,4-
dichlorophenyl)-2- (N-methylamino)-5-[spiro (benzo (c)thiophene-
(2S) —oxido-1(3H),4"'-piperidin)-1'-yl]lpentane

[0924]

[F221]
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23113bondlllls 3,4,5-Tri
methoxybenzoyl3,5-DifluorobenzylSOCH2sCH3NCHAnNnNide3-Cl4-Cl11HCIrdoerniGAnnorphou
2323bonds 3,4,5-Tri
methoxybenzoyl3,5-DimethoxyphenylSOCH2sCH3NCHANnide3-Cl4-CI11HClraGerniGAnnorphou
2333bonds 3,4,5-Tri
methoxybenzoyl3,5- D|f|uorophenylSOCHZsCH3NCHAnn|de3 -Cl4- CllnglraGeranAn orphou
2343bonds 3,4,5:Jri c.HCl

methoxybenzoyl2, 3uor‘6ph y SO@%@QNCHAMM% I11H sAnno h 513bondlllis
3,4,5-Tri methoxybenzoyl2,3 lorop y OCH2sCH3NEHA nide3- ‘@ I11HCISAQp0rphou
2363bonds 3,4,5-Tri °M® a
methoxybenzoyl2,5-Dich|oropt¢enyISOCHZSCH3NCHAnnldeB-CI4-CI11HCIsAnnorphou 2373bonds
3,4,5-Tri methoxybenzoyl2,5-DichlorophenylSOCH2sCH3NCHAnNnide3-Cl4-Cl11HCIsAnnorphou
2383bonds 3,4,59Pd Methoxybenzoyl2,6-Dich

loro-3-methylphenylS C sCH N Anng I4 Cl1 nnorphou 23913bondllIs 3,4,5-Tri
methoxybenzoyl2-Ch Oro-5-met yI o) 25():H3 nnlc?esC cixein H@sAnnorphou 2403bonds
3,4,5-Tri methoxyhenz2,3,51lsich, | orphenydpQEHZ2sERINEHARRIde 3:CldsCll BACIsAnnorphou
2413bonds 3,4,5-Tri methoxybenzoyl2-Ch

loro-5-methoxyphiema SO HRs CHINC HAMTIAE3-Cla-EHAHG Istimdrphol )2423bonds 3 4
S e B3 E A IANNOrRDSY S TN By PRRoy) 882 et eypheny!

yllpentan-2-yl}lmethylcarbamate (1.62 g).

[0926]

MS (FAB) m/z 661 ((M+H)")

'H-NMR (400MHz, CDCl3)& ppm : 1.32-1.83 (6H, m), 1.90-2.02
(l1H, m), 2.19 (3H, s), 2.27-2.46 (6H, m), 2.76-2.98 (2H, m),
3.59-3.69 (2H, m), 3.83 (6H, s), 3.84 (3H, s), 4.00 (1H, 4, J
=17.0 Hz), 4.32 (1H, d, J = 17.0 Hz), 4.44 (1H, 4, J = 12.0
Hz), 4.48 (1H, 4, J = 12.0 Hz), 6.46 (2H, s), 7.24-7.36 (5H,
m), 7.39 (1H, 4, J = 8.5 Hz), 7.54 (1H, d, J = 2.0 Hz).
[0927]

Example 66 (e)

Synthesis of 1-{1-(3,4,5-trimethoxybenzyloxy)-2-(S)-(3,4-
dichlorophenyl)-5-[spiro (benzo(c)thiophene- (2S)-oxido-
1(3H),4"'-piperidin)-1'-yl]lpentan-2-yl}-3-cyclohexyl-1-
methylurea

[0928]

[F222]

272



3,4,5-Tri methoxybenzoyl2-Ch loro-3,5-d imethyISOCH2SCH3NCHAnNnNide3-Cl4-CI11HCI 443bond 296 3
4 -socH2-sCH3NCHAmide3-Cl4-CI11HCIsAmorpbou 5-Trimethoxybenzoyl 245,
2-Chloro-3-fluoro-5-methoxyphenylbo , 3 4 -socH2-sCH3NCHAmide3-Cl4-CI11HCIsAmorpbou
5-Trimethoxybenzoyl 246, 2-Chloro-3-fluoro-5-methoxyphenylboa ,
3,4,5-Trimethoxybenzoyl3-(Dimethylamino)phenyl-socH2-sCH3NCHAmide3-Cl4-CI11HCIsAmorpbou
2473bond 3 4 02CH2-CH3NCHAmMIide3-Cl4-ClAmorpbou 5-Trimethoxybenzo 8, 2-Chlorophenylboa ,
3,4,5-Trimethoxybenzoyl-s02CH2-CH3NCHAmId 3-Cl4-CI11HCIRAmorpboy

~ \NJ§O

NH MeO 2
MeO / g
o " h@@ <:>_NCO :Q/\O
_—
MeO . MeO
OMe OMe

o’ (s)

[0929]

Similar to Example 48 (a), the title compound was
obtained (55 mg, 92.5%) by use of 1-(3,4,5-
trimethoxybenzyloxy)-2-(S)-(3,4-dichlorophenyl)-2- (N-
methylamino) -5-[spiro (benzo(c)thiophene- (2S)-oxido-1(3H),4"'~-
piperidin) -1'-yl]pentane (50 mg) and cyclohexyl isocyanate
(50 pL) .

[0930]

MS (FAB) m/z 786 ((M+H)")

'H-NMR (400MHz, CDCl3)d ppm : 0.78-0.94 (2H, m), 1.02-1.44
(4H, m), 1.47-1.78 (5, m), 1.88-2.12 (3H, m), 2.15-2.24 (1H,
m), 2.28-2.45 (6H, m), 2.78-2.86 (lH, m), 2.90-2.98 (4H, m),
3.42-3.52 (2H, m), 3.82 (6H, s), 3.82 (3H, s), 3.94-4.04 (3H,
m), 4.30-4.44 (3H, m), 4.58 (1H, 4, J = 7.5 Hz), 6.39 (2H, s),
7.17 (1H, dd, J = 2.0, 8.0 Hz), 7.27-7.35 (4H, m), 7.37 (lH,
d, J =8.5Hz), 7.42 (1H, 4, J = 2.0 Hz).

[0931]

Example 66 (f)

Synthesis of 1-{1-(3,4,5-trimethoxybenzyloxy)-2-(S)-(3,4-
dichlorophenyl)-5-[spiro (benzo(c)thiophene- (2S)-oxido-
1(3H),4"'-piperidin)-1'"-yl]pentan-2-yl}-3-cyclohexyl-1-

methylurea hydrochloride (Compound No. 599)
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2492-Chlorophenylbo a 3 Amid 4 -socH2-RCH3NCHe3-Cl4-CI11HCIRAmorpbou 5-Trimethoxybenzoyl
250, 2-Chlorophenylbo ,a 3,4,5-Trimethoxybenzoyl-scH2-CH3NCHAmid 3-Cl4-CI11HCIRAmorpbou e
2512-Chlorophenylbo a 3,4,5-Trimethoxybenzoyl-NHCOCH2-CH3NCHAmide3-Cl4-CI11HCIRAmorpbou
2522-Chlorophenylbond 3,4,5-Trimethoxybenzoyl-SOGH2-RCH3NCHAmMide3-Cl4-CI11HCIsAmorpbou
2532-Chlorophenylbond
3,4,5-Trimethoxybernzpyl2-Chlorophenyl-NHCOCH2-CH3NCHAmIide3-Cl4-Cl11HCIsAmorpbou 254bond
3,4,5-Trl methoxybenzoyl-SGH2-CH3NCHAmIide3-Cl4-ClI11HG'sAmorpbou 2552-Chlorophenylbond
TrifluoroacetylBEfZyENHCOCH2-CH3NCHO03-Cl4-CI11HCIsAmorpbou 256 Amorpbou

257MethylBenzyl CONH2HCH3003-Cl4-Cl11Freera’em" Amorpbou

[0933]

Similar to Example 26 (k), the title compound was
obtained as white powder (45 mg, 78.1%) by use of 1-{1-
(3,4,5-trimethoxybenzyloxy)-2-(S)-(3,4-dichlorophenyl)-5-
[spiro (benzo (c)thiophene- (2S)-oxido-1(3H),4"'-piperidin)-1"'-
yl]pentan-2-yl}-3-cyclohexyl-1-methylurea (55 mg).

[0934]

'H-NMR (400MHz, DMSO-d¢)d ppm : 0.98-1.32 (7H, m), 1.47-1.80
(7H, m), 1.92-2.02 (1H, m), 2.08-2.42 (4H, m), 2.81-2.93 (1H,
m), 2.97 (3H, s), 3.02-3.40 (5H, m), 3.60 (3H, s), 3.71 (6H,
s), 3.84 (1, 4, J = 10.0 Hz), 3.96 (1H, d, J = 10.0 Hz),
4.09 (1H, 4, J = 17.0 Hz), 4.32-4.42 (2H, m), 4.66 (1H, 4 , J

17.0 Hz), 6.00-6.10 (1H, m), 6.45 (2H, s), 7.24 (1H, dd, J

= 2.0, 8.5 Hz), 7.30-7.50 (5H, m), 7.53 (1H, d, J = 8.5 Hz),
10.78 (1H, br).

[0935]

Example 67 (a)

Synthesis of 1-{1-(3,4,5-trimethoxybenzyloxy)-2-(S)-(3,4-
dichlorophenyl) -5-[spiro (benzo(c)thiophene- (2S)-oxido-

1(3H),4"'-piperidin)-1'-yl]pentan-2-yl}-3-(3-fluorophenyl)-1-
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258MethylPhenyl-SOGH2-sCH3003-CI4-CI11HGIs
BenzylBenzylSOCH2-5CH3003-Cl4-Cl11HClracemmAmorpbou 259
tert-ButylICONH2HCH3NCHO03-Cl4-Cl11treeracemmAmorpbou 260Benzoyl Amorpbou 261
AcetylBenzyl CONH2HCH3NHO03-CI4-CI11HClracemic 261
4-Cyanobenzyltert-ButylOONH2HCH3003-Cl4-Cl11FreeracemicAmorpbou 262 297 Amorphou
2634-CyanobemaytBenzyle©@NH2HCH3003-Cl4-Cl11Freerecemic Amorphou

264nzylPhenyl CONH2HCH3003-CI4-CI11HCIs
3,4,5-TrimethoxybehzyI9H-Fluoren-9-yl-methyl CONH2HCH3003-Cl4-Cl11FreerecemmAmorphou 265
3,4,5-Trimethox EEEEE [2-Indanyl-SOGH2-sCH3003-CI4-CI11HCIRAmMorphou 266
3,4,5-Trimethoxybenzyltert-Butyl CONH2HCH3003-CI4-Cl11FreerecemmAmorphou 267
3,4,5-TrimethoxybenzylEthylcoNH,HCH3003-Cl4-Cl11FreerecemicAmorphou 268
3,4,5-Trimethoxybenzyltert-Butyl CONH2HHO003-Cl4-Cl11FreerecemmAmorphou 269
3,4,5-Trimethoxybenzyln-Pent CONH2HCH3003-Cl4-Cl11FreerecemmAmorp | 270y
3,4,5-TrimethoxybenzylBenz CONH2HCH3003-Cl4- CI11HCIrecemmAmorr£’|lou

measanei-Linras ag e

o o

[0937]

Similar to Example 48 (a), the title compound was
obtained (50 mg, 82.8%) by use of 1-(3,4,5-
trimethoxybenzyloxy)-2-(S)-(3,4-dichlorophenyl)-2- (N-
methylamino)-5-[spiro(benzo(c)thiophene- (2S)-oxido-1(3H),4"'-
piperidin)-1'-yl]pentane (50 mg) and 3-fluorophenyl
isocyanate (50 puL).

[0938]

MS (FAB) m/z 798 ((M+H)")

'H-NMR (400MHz, CDCl3)d ppm : 1.20-1.42 (2H, m), 1.52-1.62
(l1H, m), 1.88-1.98 (1H, m), 2.03-2.12 (2H, m), 2.25-2.44 (6H,
m), 2.71-2.79 (1H, m), 2.86—2.94 (l1H, m), 3.08 (3H, s), 3.78
(6H, s), 3.83 (3H, s), 3.99 (1H, 4, J = 6.5 Hz), 4.00 (1H, d,
J=17.0 Hz), 4.08-4.17 (1H, m), 4.32 (1H, 4, J = 17.0 Hz),
4.52 (2H, s), 6.47 (2H, s), 6.50 (1H, dd, J = 1.5, 8.0 Hz),
6.59 (1H, dt, J =1.5, 8.0 Hz), 6.92 (l1H, dt, J = 1.5, 8.0
Hz), 6.99-7.06 (1H, m), 7.20 (1H, dd, J = 2.0, 8.5 Hz),

7.24-7.36 (bH, m), 7.46 (1H, 4, J = 2.0 Hz), 7.49-7.51 (1H,
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| 271y 3,4,5-TrimethoxybenzylMeth CONH2HCH3003-CI4-CI11HClrecemmAmorphou | 272y
3,4,5-Trimethoxybenzyln-Pro CONH2HCH3003-CI4-Cl11FreerecemmAmorphou | 273py
3,4,5-TrimethoxybenzylAll coNH,HCH3003-Cl4-Cl11FreerecemicAmorphou | 274y
methoxybenzylCyclohexylmethyl CONH2HCH3003-ClI4-Cl11Freere em"Amorphou 275
3,4,5-Trimethoxybenzyliso-Propyl CONH2HCH3003-Cl4-Cl11FreerecemmAmorpnou 276
methoxybenzyl@yclohexylmethyl CONH2HCH3003-Cl4-Cl11Freere’em"Amorphou 277
3,4,5-TrimethoxybenzylCyclohexyl CONH2HCH3003-Cl4-Cl11FreerecemmAmorphou 278
3,4,5-TrimethoxybehzyICyclopentyl CONH2HCH3003-Cl4-Cl11FreerecemmAmorphou 279
3,4,5-Trimetho>%/b§rgz¥lBe6n7z ISOCH,-sCH3003-Cl4-CI11HG'recemmAmorphou 280
3,4,5-Trimethoxy%en‘%yﬁso-ButleONH2HCH3003-CI4-CI11HG'recemmAmorphou 281
3,4,5-TrimethoxypenzyBenziNHCO Crla CH3003rkd4 11 btchregemioAmorpbou 282298 31415-Tri
methoxybenzyl4-NitrophenylSOCH2sCH3003-CI4-CI11HCIr~,~m,GAmorphou

dichlorophenyl)-5-[spiro (benzo(c)thiophene- (2S)-oxido-
1(3H),4'"'-piperidin)-1'-yl]pentan-2-yl}-3-(3-fluorophenyl)-1-
methylurea hydrochloride (Compound No. 615)

[0940]

[F225]

[0941]

Similar to Example 26 (k), the title compound was
obtained as white powder (40 mg, 76.5%) by use of 1-{1-
(3,4,5-trimethoxybenzyloxy)-2-(S)-(3,4-dichlorophenyl)-5-
[spiro (benzo (c)thiophene- (2S)-oxido-1(3H),4"'-piperidin)-1"'-
yl]lpentan-2-yl}-3-(3-fluorophenyl)-1-methylurea (50 mg).
[0942]

'H-NMR (400MHz, DMSO-d¢)d ppm : 1.62-1.87 (2H, m), 1.93-2.02
(l1H, m), 2.17-2.48 (4H, m), 2.77-2.89 (1H, m), 3.00-3.24 (7H,
m), 3.50-3.67 (5H, m), 3.70 (6H, s), 3.92 (1H, 4, J = 10.0
Hz), 4.05 (1H, 4, J = 10.0 Hz), 4.09 (1H, 4, J = 17.0 Hz),

4.38 (1H, 4, J = 12.0 Hz), 4.42 (1H, 4, J = 12.0 Hz), 4.66
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283 3,4,5-Tri methoxybenzyl3-NitrobenzylSOCH2sCH3003-Cl4-Cl11HClraGemiGAmorphou 284s
3,4,5-Tri methoxybenzyl2-MethylbenzylSOCH2sCH3003-Cl4-Cl11HCIlraGemiGAmorphou 285s 3,4,5-Tri
methoxybenzyl4-NitrobenzylSOCH2sCH3003-Cl4-CI11HCIlraGemiGAmorphou 286s 3,4,5-Tri
methoxybenzyl4-MethoxybenzylSOCH2sCH3003-Cl4-CI11HCIlraGemiGAmorphou 287s 3,4,5-Tri
methoxybenzyl3-MethylbenzylSOCH2sCH3003-Cl4-Cl11HCIlraGemiGAmorphou 288s 3,4,5-Tri
methoxybenzyl41GhlosgbenzylSOCH2sCH30086Cld-C) 1 ENClraGemiG Amorphpunid§9s 2-Meth 3,4,5-Tri
methoxybenzyllbenz SOCH2sCH3003-CI4-CI11HClraGemiGAmorphou | 290y s y 3,4,5-Tri
methoxybenzylZ-Chiorogtenfi80 CH2sCHBD03-E14-Clit HEraGerhiG Alferphbu 2913, 4(5Hpr|
methoxybenzyl2- hIorobenzyISOCHZsCH3003 -Cl4-CI11HCIraGemiGAmorphou 292s 3,4,5-Tri
methoxybenzyl4- ‘Bromobenz SOCH2sCH3003-Cl4- Cl11HCIlraGemiGAmorphou | 293ys 3,4,5-Tri
methoxybenzylBepzgS§OCH2sCH3003-Cl4-CI11HCIsAmorphou 294s 3,4,5-Tri

methoxybenzylBenzylSOCH2sCH3003-Cl4-CI11HCIRAmMorphou
Example 68 (a)

Synthesis of 1-{1-(3,4,5-trimethoxybenzyloxy)-2-(S)-(3,4-
dichlorophenyl) -5-[spiro (benzo(c)thiophene- (2S)-oxido-
1(3H),4"'-piperidin)-1"-yl]lpentan-2-yl}-3-[3-
(trifluoromethyl)phenyl]-1-methylurea

[0944]

[F226]

[0945]

Similar to Example 48 (a), the title compound was
obtained (60 mg, 93.5%) by use of 1-(3,4,5-
trimethoxybenzyloxy)-2-(S)-(3,4-dichlorophenyl)-2- (N-
methylamino)-5-[spiro (benzo(c)thiophene- (2S)-oxido-1(3H),4"'~-
piperidin) -1'-yl]pentane (50 mg) and 3-trifluoromethylphenyl
isocyanate (50 pL).

[0946]
MS (FAB) m/z 848 ((M+H)")

'H-NMR (400MHz, CDCl3)8 ppm : 1.20-1.42 (2H, m), 1.52-1.60
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295s 3,4,5-Tri methoxybenzyl2-ChlorobenzylSOCH2sCH3003-CIl4-CI11HCIRAmMorphou 296s 3,4,5-Tri
methoxybenzyl2-MethylbenzylSOCH2sCH3003-Cl4-CI11HCIRAmorphou 297s 3,4,5-Tri
methoxybenzyl3-MethylbenzylSOCH2sCH3003-Cl4-CI11HCIRAmorphou 298llls 3,4,5-Tri
methoxybenzyl4-MethoxybenzylSOCH2sCH3003-Cl4-CI11HCIRAmorphou 299s 3,4,5-Tri
methoxybenzyl3-ChlorobenzylSOCH2sCH3003-Cl4-CI11HCIRAmorphou 300s 3,4,5-Tri
methoxybenzylnylEFSO©H23CHI800398I14¢CH, 1 HC)sAmospizau Phe2B0ls) , 2.23-2.44 (7H,
3,4,5-TrimethoxybenzylPhenyl CONH2HCH3003-Cl4-Cl11HCIsAmorphou 3021s 299
3,4,5-TrimethoXybenzoyfter- §@tyl@@NHQHC¥+39I\?C?IO%2CI@@Ilﬂir'ee}aﬁﬁmféﬂmo‘%bhoé 3033

3,4,5-Trimethox %gnzo IB H2HCH§E9—|%3%I %‘JlereferaEeg%chnlo]rp B%A%
e CHO3-Cl4-CI1” 3

3,4,5-Trimethoxy nzoyftert tyIsocH “$¢H 1Freeraaam|aAmorp
3,4,5-TrimethoxybenzoytBenzylSOOH2-sCH3INCHQ3-CI4:GI1 1, Clracemicamprphqu 306
3,4,5-Trimethoxybenzoyltert-Buty|lSOCH2-sCH3003-Cl4-Cl11FreeracemmAmorphou 307
3,4,5-Trimethoxy/bebizoyBenZyfs COH25CGH 3N CH03-E14-aN 1 HCK4cemicAmoerphéu 308- 45
3,4,5-Tr|methoxyﬁglnzg}/ltgrt-:Btitybsgzo)l-J-s;_l—é?INIZIPI_I[%,-Ckljélr-)C.I11Freeracem|cAmorphou 309

[0947]

Example 68 (b)

Synthesis of 1-{1-(3,4,5-trimethoxybenzyloxy)-2-(S)-(3,4-
dichlorophenyl)-5-[spiro (benzo(c)thiophene- (2S)-oxido-
1(3H),4"'-piperidin)-1'-yl]lpentan-2-y1}-3-[3-
(trifluoromethyl)phenyl]-1l-methylurea hydrochloride (Compound
No. 616)

[0948]

[F227]

[0949]

Similar to Example 26 (k), the title compound was
obtained as white powder (53 mg, 84.7%) by use of 1-{1-
(3,4,5-trimethoxybenzyloxy)-2-(S)-(3,4-dichlorophenyl)-5-
[spiro (benzo (c)thiophene- (2S)-oxido-1(3H),4'-piperidin)-1"'-

yllpentan-2-yl}-3-[3-(trifluoromethyl)phenyl]-1-methylurea
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3,4,5-TrimethoxybenzoylBenzyl-SOOH2-sCH3NCHO03-Cl4-CI11HCIRAmorphou 310
3,4,5-TrimethoxybenzoylCyclopentylsOCH2-sCH3003-Cl4-CI11HCIRAmorphou 311
3,4,5-Trimethoxybenzoyl3-Chlorobenzyl-SOGH2-sCH3NCHO03-CIl4-CI11HCIRAmorphou 312
3,4,5-Trimethoxybenzoylphenyl CONH2HCH3NCHO03-CI4-Cl11HcisAmorphou 313
3,4,5-TrimethoxybenzoylphenylSOCH,-sCH3003-CI4-CI11HCIsAmorphou 314
3,4,5-Trimethoxybenzgylphenyl CONH2HCH3NCHO03-Cl4-Cl11HciRAmorphou 315
TrifluoroacetylDiphenylmethyl-SOGH2-sCH3NCHNH3-CI4-CI11HCIsAmorphou 316
TriﬂuoroacetylD'Bﬁéﬁ;}lmethyl SO2GH2-CH3NCHNH3-Cl4-CI11HCIsAmorphou 317

grﬂlﬁgﬁgﬁimlc gg@/@(n%r)% q'lsr(éH%NF%l-Agi-lg?; f%ﬁlsqugl:}m?ﬁgno%houl?ﬂgg Erlfluoroacet hen
TrifluoroacetylDiphenymethyINHACHCHSNCHNHE: €401 1HCISAmM@phous, m),
3.03-3.25 (7H, m), 3.50-3.58 (6H, m), 3.70 (6H, s), 3.93 (1lH,
d, J = 10.0 Hz), 4.06 (1H, 4, J = 10.0 Hz), 4.09 (1H, d, J =
17.0 Hz), 4.38 (1H, d, J = 12.0 Hz), 4.43 (1H, 4, J = 12.0
Hz), 4.66 (1H, d, J = 17.0 Hz), 6.46 (2H, s), 7.24 (1H, d, J
= 7.5 Hz), 7.28-7.46 (5H, m), 7.52-7.58 (2H, m), 7.65 (1H, d,
J = 8.0 Hz), 7.82 (1H, s), 8.87 (1H, s), 10.60 (1H, br).
[0951]
Example 69 (a)
Synthesis of 1-{1-(3,4,5-trimethoxybenzyloxy)-2-(S)-(3,4-
dichlorophenyl)-5-[spiro (benzo(c)thiophene (2S)-oxido-
1(3H),4"'-piperidin)-1'-yl]lpentan-2-yl}-3-(2-fluorobenzyl)-1-
methylurea
[0952]

[F228]

[0953]

Similar to Example 48 (a), the title compound was
obtained (50 mg, 81.4%) by use of 1-(3,4,5-

trimethoxybenzyloxy)-2-(S)-(3,4-dichlorophenyl)-2- (N-
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320 300 TrifluoroacetylDiphenylmethylOCH2CH3NCHNH3-Cl4-ClI11HCIsAmorphou 3213
Trifluoroacetyl9H-Fluoren-9-yINHCOCH2CH3NCHNH3-CI4-CI11HCIsAmorphou 3223s Trifluoroacetyll (!
-Ph eny I) cyclopenty INHCOCH2CH3NCHNH3-CI4-Cl11HCIsAmorphou 3233s
TrifluoroacetylCyclopentyl(phenyl) methyINHCOCH2CH3NCHNH3-CI4-CI11HCIsAmorphou 3241311s
Trifluoroacetyl9H-Xanthen-9-yINHCOCH2CH3NCHNH3-CI4-CI11HCIsAmorphou 3253s

TrifluoroacetylDieyclghexylmeth giNHC OCHZEHINC HiNH 3+Eld=e H IHG lsAmarptiows 8263s -
327TrifluoroacetylBis(4-ch lorophenyl) methyINHCOCH2CH3NCH NH3-CI4-CI11HCIsAmorphou 3s
328TrifluoroacetyBis (4 ke thoxyphe RyDrelsy INHC OOH2CAPNEN RIFPRE1233111HCIsAmorphou 13s
DiphenylmethleHCOCH%H CHNHS3-CI4-CI11HCIRAmMorphou 329Trifluoroacetyl3s
TrifluoroacetylBenzyINHCOCH2CH3NCHNH3-CI4-Cl11HCIsAmorphou 3303s
Trifluoroacetyl2GbkrobenzyINHCOCH2CH3NCHNH3-CI4-Cl11HCIsAmorphou 3313s
Trifluoroacetyl2-MethylbenzyINHCOCH2CH3NCHNH3-CI4-CI11HClsAmorphou 33213s
Trifluoroacetyl2YEluéféBen &R HEGOCH2EBABNCHNH3-CI4-Cl11HCIsAmorphou 3333s
Trifluoroacetyl4;ChlorobenzyINHCOCH2CH3NCHNH3-CI4-CI11HCIsAmaorphou

H-NMR (400MHz, CDCl3)d ppm : 1.30-1.40 (2H, m), 1.52-1.60

(1H, m), 1.88-2.10 (2H, m), 2.14-2.45 (7H, m), 2.74-2.82 (1H,

m), 2.88-2.94 (1H, m), 3.01 (3H, s), 3.80 (6H, s), 3.82 (3H,

s), 3.84-4.04 (3H, m), 4.21-4.39 (5H, m), 5.13 (1H, t, J =

6.0 Hz), 6.37 (2H, s), 6.93-7.06 (2H, m), 7.09-7.24 (3H, m),

7.25-7.38 (6H, m).

[0955]

Example 69 (b)

Synthesis of 1-{1-(3,4,5-trimethoxybenzyloxy)-2-(S)-(3,4-

dichlorophenyl)-5-[spiro (benzo (c)thiophene (2S)-oxido-

1(3H),4"'-piperidin)-1'-yl]lpentan-2-yl}-3-(2-fluorobenzyl)-1-

methylurea hydrochloride (Compound No. 617)

[0956]

[F229]

[0957]
Similar to Example 26 (k), the title compound was

obtained as white powder (40 mg, 76.6%) by use of 1-{1-
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3343s Trifluoroacetyl2-Trifluoromethyl be nzy INHCOCH2CH3NCHNH3-CI4-CI11HCIsAmorphou 3353s
Trifluoroacetyl3-ChlorophenyINHCOCH2CH3NCHNH3-CI4-CI11HCIsAmorphou 336 111113 11s
TrifluoroacetylPhenoxyNHCOCH2CH3NCHNH3-CI4-CI11HCls 373 301
Trifluoroacetyl2-PhenethyINHCOCH2CH3NCHNH3-CI4-CI11HClsAmorphou 3383
PropionylDiphenylmethylSOCH2sCH3NCHNH3-CI4-CI11HCIsAmorphou 3393s Propionyll -(I -Ph eny I)
cyclopenty INHCOGH2CH3INEHNHIHEK-ClLHCIsAmeyphay 8483shlorophenyl) -5-
PropionylDiphenylmethyINHCOCH2CH3NCHNH3-Cl4-CI11HCIsAmorphou 3411311s
PivaloylDipnehylftethgINtSCOTA2EHINERNH 3T IzcEHAHE IsKMofphdti B22381n) -1 ' -

MethyIDiphenyIrrl thyl QCHZ2sCH3NCHNH -CI4-CI11H(EIS_Al\r_nor Qog 3433s
MetDipheny oty EGEHECHIONLE-CIa Gt TR Aor oG Sy 2 (50 m9)
MethyIDiphenylpuethglCONH2HCH30NH3-CIl4-Cl11HCIsAmorphou 345s
Methyl(S)-I-IndanylSOCH2sCH3NHNH3-CI4-CI11HClIsAmorp ou 346s

MethansulphonyiDipfeniffetiids OTHR2sCH SNGHN H3LCRR CI1HH CisAmorphéu BUY3shr)
e B S NG oo 2453 DAY (e
m), 2.82-2.92 (1H, m), 2.98-3.28 (7H, m), 3.44-3.53 (6H, m),
3.71 (6H, s), 3.85 (1H, 4, J = 10.0 Hz), 3.97 (1H, d, J =
10.0 Hz), 4.10 (1H, d, J = 17.0 Hz), 4.17-4.22 (2H, m), 4.35
(1, 4, J = 12.0 Hz), 4.39 (1H, 4, J = 12.0 Hz), 4.67 (1lH, d
J=17.0 Hz), 6.45 (2H, s), 7.03-7.13 (3H, m), 7.20-7.55 (8H,
m), 10.79 (1H, br).
[0959]
Example 70 (a)
Synthesis of 1-{1-(3,4,5-trimethoxybenzyloxy)-2-(S)-(3,4-
dichlorophenyl)-5-[spiro (benzo(c)thiophene (2S)-oxido-
1(3H),4"'-piperidin)-1"-yl]lpentan-2-yl}-3-(3-fluorobenzyl)-1-
methylurea

[0960]

[F230]

[0961]
Similar to Example 48 (a), the title compound was

obtained (60 mg, 97.6%) by use of 1-(3,4,5-
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Di Hhen SOCH2sCH3NCHNH3-CI4-CI112HCIRAmorphou Imeth | p 350y 3sy
HDiphenylmethylSOCH2sCH3NCHNH3-CI4-CI112HCIsAmorphou 3513s
HDiphenylmethylSOCH2sCH30NH3-Cl4-CI11HCIsAmorphou 352s HCyclopenyl(p h e n
yl)methylSOCH2sCH3NCHNH3-CI4-CI11HCIsAmorphou 3533s
H1-(I-Phenyl)cyclopentylSOCH2sCH3NCHNH3-CI4-CI112HCIsAmorphou 54 [ 3s E
HCyclopentylS@EHZsCH 3MNH3yCi- 0l L 22H I sAB0iHphon 1253513302 ) -2- (N-
Hn-PropylSOCH2sCH3NCHNH3-CI4-CI11HClsAmorphou
methylamino)-5-[spiro(benzo(c)thiophene- (2S)-oxido-1(3H),4"'~-
piperidin)-1'-yl]pentane (50 mg) and 3-fluorobenzyl
isocyanate (50 puL).
[0962]
MS (FAB) m/z 812 ((M+H)")
'H-NMR (400MHz, CDCls)d ppm : 1.34-1.43 (2H, m), 1.57 (1H, dd,
J=2.0, 15.0 Hz), 1.78 (1H, br), 1.90-2.00 (1H, m),
2.02-2.12 (1H, m), 2.17-2.46 (7H, m), 2.77-2.84 (1H, m),
2.90-2.97 (1H, m), 3.03 (3H, s), 3.80 (6H, s), 3.82 (3H, s),
3.95-4.04 (3H, m), 4.23 (1H, dgq, J = 5.5, 15.0 Hz), 4.33 (1H,
d, J =17.0 Hz), 4.37 (1H, d, J = 12.0 Hz), 4.40 (1H, 4, J =
12.0 Hz), 5.12 (1H, t, J = 5.5 Hz), 6.37 (2H, s), 6.76—6.93
(34, m), 7.15 (1H, dd, J = 2.0, 8.5 Hz), 7.18-7.37 (6H, m),
7.39 (1H, 4, J = 2.0 Hz).
[0963]
Example 70 (b)
Synthesis of 1-{1-(3,4,5-trimethoxybenzyloxy)-2-(S)-(3,4-
dichlorophenyl)-5-[spiro (benzo(c)thiophene (2S)-oxido-
1(3H),4"'-piperidin)-1'"-yl]lpentan-2-yl}-3-(3-fluorobenzyl)-1-
methylurea hydrochloride (Compound No. 618)

[0964]

[F231]
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3563 H2-ChlorobenzylSOCH2sCH3NCHNH3-Cl4-CI112HCIsAmorphou 3573s
H1-Phenethyl(SorR)SOCH2sCH3NCHNH3-CI4-Cl112HClsAmorphou 3583s
H1-Phenethyl(SorR)SOCH2sCH3NCHNH3-Cl4-Cl112HClsAmorphou 3591311s
EthoxycarbonylmethylDiphenylmethylSOCH2sCH3NCHNH3-Cl4-Cl112HClsAmorphou 3603s
DiphenylmethylSOCH2sCH3NCHNH3-CI4-CI11HCIRAmorphou 361Di phenylmethylcarbamoyl3s
Difluoroacetyll tBhenylcyclopentylSOCH2sCH3NCHNH3-CI4-CI11HCIsAmorphou 3623s
ChloroacetylDiphenylmethyINHCOCH2CH3NCHNH3-CI4-CI11HCIsAmorphou 3631311s
CarbamoyIDiphenylmétfiSOTH2s EMINTCIANHILE14- A1 e HEISAPh STPRBE B4 35 S

CarbamoyIDiphenylmethyINHCOCH2CH3NCH -CI4-% 1HCIsAmarphou 3653s Amorphou
366BensyIPherTCONIEHCHION G- B T LR o iy 00 o0 UBEeHPE,

AcetylDiphenylmethy|SQGHRs EH3ONH3-G-Clh LHCIsAMomhow 86X So rophenyl) -5-
AcetyIDiphenylmethylSOCH2sCH3NCHNH3-Cl4-CI11HCIsAmorphou 3683s
Acetyl|DiphenylrheghiylS02EH2C FBNCHRNMIEI4-0 1 2HTIsARophots ‘369 PEI3 TS ' -

AcetyIDipnehy i HSNIHCOCHECHANGNAIS L CITLHCIS AT AFaeL S7e (PO 7 -
SOCH2sCH3NCGHiNA3-Cl4-CI11HCIRAmMorphou
'H-NMR (400MHz, DMSO-d¢)® ppm : 1.57 (1H, br), 1.77 (1H, br),
1.96 (1H, d, J = 14.5 Hz), 2.10-2.46 (4H, m), 2.74-2.87 (1H,
m), 2.98-3.20 (7H, m), 3.45-3.63 (6H, m), 3.71 (6H, s), 3.86
(14, 4, J = 10.0 Hz), 3.97 (1H, d, J = 10.0 Hz), 4.05-4.23
(3H, m), 4.35 (1H, 4, J = 12.0 Hz), 4.39 (18, d, J = 12.0 Hz),
4.67 (1H, d, J = 17.0 Hz), 6.45 (2H, s), 6.93-7.05 (3H, m),
7.10-7.18 (1H, m), 7.23-7.48 (6H, m), 7.51 (1H, 4, J = 8.5
Hz), 10.51 (1H, br).
[0967]
Example 71 (a)
Synthesis of 1-{1-(3,4,5-trimethoxybenzyloxy)-2-(S)-(3,4-
dichlorophenyl)-5-[spiro (benzo(c)thiophene (2S)-oxido-
1(3H),4'-piperidin)-1'-yl]pentan-2-yl}-3- (4-fluorobenzyl)-1-
methylurea
[0968]

[F232]
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372Acetyl2-Chlorobenzyl3s SOCH2sCH3NCHNH3-CI4-Cl11HCIsAmorphou 373AcetylPhenyl3s 303
AcetyIn-PropylSOCH2sCH3NCHNH3-CI4-ClI11HCIsAmorphou 3743
AcetylBenzylSOCH2sCH3NCHNH3-Cl4-ClI11HCIsArnorphou 3753s
AcetylCyclopentylSOCH2sCH3NCHNH3-CI4-CI11HCIsArnorphou 3763s 4-Hydroxy-3,5-NCH
(S)-I-IndanylSOCH2sCH3NH3-Cl4-CI11HCIsArnorphou 377Dimethoybenzoyl3s
3784-CyanobenzydBhenyl CONH2HCH30NH3-Cl4-Cl11Freera~erniGArnorphou s 4,4,4-T rifl uo rob uty ry
IDiphenylmethylSOCH2sCH3NCHNH3-CI4-CI11HCIsArnorphou 3793s 4,4,4-T rifl uo rob uty ry
IDiphenylmethyINHCGER2EH3NE FIN B3R R - EFEH CISAMOrpROE 38033 BIDIMEthoxybenzylBenz

CONH2HCH3O%I—]C%CA4£§I}ég%ég\;%%rig%%ulﬂl?%Sl S

3,5-DimethoxybenzylBenzy CI4§8I101fHCL,I_s,(A§rhéfSﬁou 382s
3,5-Dimethoxybenzeyi($)--1pdanylSQG H2sCHINCHNHI:CHrelbietsAmorphau 3833s 3843,5-B is(trif
| uro met hy 1) be nzylBenzylSOCH2sCH30NH3-Cl4-CI11HCIsArnorphou s 3853,5-Bis(trif | uro met hy 1)
be nzoylBenzylCERHMPHTGHIONHILEP4-Cl1RRICISAM drpherisne - (25) —oxido-1 (3H) , 4" -
3.4-Dimethoxybenzoyl(S):lindanySOCH2SCHINGHNHS:CU-CILLHClsAmorphou
isocyanate (50 pL).
[0970]
MS (FAB) m/z 812 ((M+H)")
'H-NMR (400MHz, CDCl3)d ppm : 1.32-1.43 (2H, m), 1.53-1.60
(1, m), 1.90-2.10 (2H, m), 2.17-2.45 (7H, m), 2.75-2.83 (1H,
m), 2.90-2.97 (1H, m), 3.02 (3H, s), 3.80 (6H, s), 3.83 (3H,
s), 3.93-4.04 (3H, m), 4.11-4.25 (2H, m), 4.33 (1H, d, J =
17.0 Hz), 4.38 (2H, s), 5.03 (1H, t, J = 5.5 Hz), 6.36 (2H,
s), 6.90-6.96 (2H, m), 6.99-7.04 (2H, m), 7.14 (1H, dd, J =
2.0, 8.5 Hz), 7.25-7.36 (5H, m), 7.38 (1H, d, J = 2.0 Hz).
[0971]
Example 71 (b)
Synthesis of 1-{1-(3,4,5-trimethoxybenzyloxy)-2-(S)-(3,4-
dichlorophenyl)-5-[spiro (benzo (c) thiophene (2S) -oxido-
1(3H),4"'-piperidin)-1'"-yl]lpentan-2-yl}-3-(4-fluorobenzyl)-1-
methylurea hydrochloride (Compound No. 621)

[0972]

[F233]
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3863s 1-Na 3,4,5-Tri methoxylbenzylnth CONH2HCH30NH3-Cl4-Cl11FreeraGerniGArnorphou | 387p sy
3,4,5-Tri methoxylbenzylDiphenylmethylSOCH2sCH30NH3-CIl4-CI11HCIsArnorphou 388s 3,4,5-Tri
methoxylbenzylPhen CONH2HCH30NH3-Cl4-Cl11FreeraGerniGArnorphou | 389ys 3,4,5-Tri
methoxylbenzyln-Propyl CONH2HCH30NH3-Cl4-Cl11FreeraGerniGArnorphou 390s 3,4,5-Tri
methoxylbenzyliso-Propyl CONH2HCH30NH3-Cl4-Cl11FreeraGerniGArnorphou 391s 3923,4,5-Tri
methoxylbenzylCyclohexylCON ONH3-CI4-CI11FreeraGerniG4monE‘ 0 4 3,4,5-Tri

methoxybenzylBenzyICONHZIr,LdIs{; :Cl4-Cl11Freera~emiGAmorp 9 O?a.@ﬂi
- N
S

methoxybenzyld’lﬁ?f@lﬂﬁﬁc :
MeO
o’ (s)
Cl

S
OMe O/ (s) OMe
cl cl HCI

/s
I (1Sh

[0973]

Similar to Example 26 (k), the title compound was
obtained as white powder (40 mg, 69.6%) by use of 1-{1-
(3,4,5-trimethoxybenzyloxy)-2-(S)-(3,4-dichlorophenyl)-5-
[spiro (benzo (c)thiophene (25) -oxido-1(3H),4"'-piperidin)-1"-
yllpentan-2-yl}-3-(4-fluorobenzyl)-1-methylurea (55 mg).
[0974]

'H-NMR (400MHz, DMSO-d¢)d ppm : 1.52-1.65 (1H, m), 1.73-1.86
(l1H, m), 1.92-2.00 (1H, m), 2.12-2.28 (2H, m), 2.34-2.47 (2H,
m), 2.83-2.97 (1H, m), 2.99-3.18 (6H, m), 3.45-3.64 (7H, m),
3.71 (6H, s), 3.85 (1H, d, J = 10.0 Hz), 3.98 (1H, 4, J =

10.0 Hz), 4.06-4.16 (3H, m), 4.34 (1H, 4, J = 12.0 Hz), 4.39
(1, 4, J = 12.0 Hz), 4.66 (1H, d, J = 17.0 Hz), 6.44 (2H, s),
7.04-7.13 (3H, m), 7.17-7.27 (3H, m), 7.31-7.45 (3H, m), 7.46
(14, 4, J = 2.0 Hz), 7.53 (1H, 4, J = 8.5 Hz), 10.91 (lH, br).
[0975]

Table 1 shows other compounds and salts of the present
invention produced in accordance with any of the production
processes described above.

[0976]
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394p sy 3,4,5-Tri methoxybenzyl3,4,5-Tri
methoxyphenyl CONH2HCH30NH3-Cl4-Cl11FreeraGemiGAmorphou 395s 4-T rifl uo ro met h
3,4,5-Tri methoxybenzyll CONH2HCH30NH3-CI4-CI11HClraGemiGAmorphouh e n |y 396p
sy 3,4,5-Tri methoxybenzylBenz SOCH2sCH30NH3-Cl4-CI11HCIlraGemiGAmorphou | 397ys
3,4,5-Tri methoxybenzylCyclopentylSOCH2sCH30NH3-Cl4-Cl11HClraGemiGAmorphou
398lls 3,4,5-Tri methoxybenzyl2-ChlorobenzylSOCH2sCH30NH3-Cl4-CI11HCIRAmMorphou
399s 3,4,5f T methoxybenzylCyclopentylSOCH2sCH30NH3-Cl4-CI11HCIRAmorphou 400s

3,4,5-Tri m@tntgo,\ foenzylBenzylCONHZHEH3ONHS-Cl4-CliTHCIsAmerphou-401s 3:4:5-Fri ooty
methoxybenzylCyclopentylSOCH2sCH3PNH3-Cl4-Cl1HCIsAmorphou 402s | . | Re X xe x*opx n2 | salt | abon | O™
i Propiony! Diphenylmethyl -SOCH:- s CHs NSH S;fo 3cl | 4l 1| Hei s A’“":’""”
48 Methyl 3,4,5-Trimethoxypheny! CONH H CH, o S:s:f sc| 4a 1| Free | racemic Amo;phou
“ isobutyryl 2,2-Diphenylethyl NHCOCH;- CHs N(:H Sbizgf 3-Cl | 4Cl 1 | Hal s Am":’h"”
5 iso-Butyryl Diphenylmethyl -SOCH:z- s Chs NSH sb:i: | 4 T e S Am;phou
N iso-Butyryl 2.2-Diphenylethyl -S0;CH;- CHs N(;H Sb:ff acl | 4c 1| Hal s Am";”“"“
o iso-Butyryl Diphenylmethyl -S0CH- CHs NTH sb:ﬁ;e 3Cl | 4-Cl 1 | Hci s A"‘O;ph"“
L, |iso-Buyry 2,2-Diphenylethyl SocHs s | oow [T T | so | e i Rl I
. _ NCH Single Amorphou
54 Difluoroacetyl 2,2-Diphenylethyl -SOCHz- s CHs \ bond Ec i e 1| He s sp
o Benzyl H CONH, | H CHs 0 sb';'i:’ 3cl | 4l 0 | Free | racemic Am°;ph°“
iy Acetyl Diphenylmethyl -SOCH;- s CHs N(;H Sb'xf 3cl | acl 1| Ho s Am°;”“°“
. Acetyl 2,2-Diphenylethy! -SOCHz- s ChHs NTH Sb:i:ie ol | 4a T s Amo;phou
58 | 4-Cyanophenyl 3,4,5-Trimethoxypheny CONH: | H CHs O | o | 30| 4o 1| e | oo | M
59 | 4-Cyanobenzyl 3,4,5-Trimethoxyphenyl CONH: | H CHs © sb:i: sa | +a T| e | reeeme Amogphou
60 3,4,5-Trimethoxyphenylacetyl 3,4,5-Trimethoxyphenyl NHAc H CHs ¢} sbiZi;e 3-Cl | 4-Cl 1 | Free | racemic Amo;phou
g1 | 345 Trimethoxybenzyl 1-Methyl-1H-indol-3-y! CONH: | H CHs O | e | %9 | #o i
62 3,4,5-Trimethoxybenzyl 4-Oxo-4H-chromen-2-yl CONH. H CH, o iiszf ch 4 1| Free | racemic AmOZJhO“
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3,4,5-Tri methoxybenzyln-PropylSOCH2sCH30NH3-Cl4-CI11HCIsAmorphou 403llIs 3,4,5-Tri

methoxybenzylPhenylSOCH2sCH30NH3-Cl4-CI11HCIsAmorphou 404s 3,4,5-Tri
methoxybenzyl2-PhenethylSOCH2sCH30NH3-CIl4-Cl11HCIsAmorphou 405s 3,4,5-Tri
methoxybenzoylDiphenylmethylSOCH2sCH3NCHNH3-CI4-CI11HCIraGemiGAmorphou

4063s

3,4,5-Trimethoxybenzoyl9H-Fluoren-9-yISOCH2sCH3NCHNH3-CI4-CI11HCIlraGemiGAmorph

ou 40738 3,335 Tm 4 5- Trimethoxybenzyl 2-Benzofurany| CONHz H CHs sb:i;e 3.cl 4-Cl Free racemic Amo;phou

methoxybenzoyt )IpI’]eI}]I |metn GL?ULHASLH\SNLHN H3-Ci4-CITTIHCIS ,Arpo%rpn U 4UosB oH Single A prs—

. 5T , ] ] i i
3,4,5-Tri methoxyBeRzoyDBheRymethy| SEEEPEM3NCHNH3-Cl4-CI1 THCIR Amorphod™ bond e | racemic |
4091111311111 wszwaemsxybenzw Methy! o | o w0 o | s
c .
methoxyb«,nzoyl Rhthy! oXy%th;yPlLSOCH CH3NCHNHS-CI4-CI11HC[sAmQrphqu|410(3s & smge | .o | ag froe | racemic | AMor@hOU
4113,4 5-TrithethoXybenzoyl St-Fluorent8lyl SOCH2SCHINCHNH 3-CIA-Cl11HCIsAmorphod bond .
Single Amorphou

11 305 3 3|144 2 S@EH@S@%M@HNH3-CMéIthGI11HCIsAmorphou 5-Tri methoxybenzayl3°+ oy | o | 4 Free | racemic i
68 3,4,5-Trimethoxybenzyl H CONH> H CHs S:sif P froe | racomic AmO;phou
69 3,4,5-Trimethoxybenzyl Methy! CONH> H CHs Sbi':if 3l 4l Free racemic Amo;phou
70 3,4,5-Trimethoxybenzyl n-Propyl CONH, H CHs Sblsie P free | racomic Amo;phou
71 3,4,5-Trimethoxybenzyl 3,4,5-Trimethoxyphenyl CONH; H CHs Sbisi;e 3-Cl 4-Cl Free racemic Amo;phou
79 3,4,5-Trimethoxybenzyl 3,4,5-Trimethoxybenzyl CONH H CHs Sb';‘i:* acl | 4l Froe | racemic Amo;phou
73 3,4,5-Trimethoxybenzyl Cyclopropyl CONH. H CHs sbi;‘i;e 3.cl 4Cl Free racemic Amo;phou
74 3,4,5-Trimethoxybenzyl Cyclobutyl CONH» H CHs Sb:i;e sl | ac froe | racemic Amo;phou
75 3,4,5-Trimethoxybenzyl Cyclopentyl CONH; H CHs sbi;‘i;e 3cl 4Cl Free racemic Amo;phou
76 3,4,5-Trimethoxybenzyl Ethoxycarbonylmethy! CONH; | H CHs sb';f:' 3cl | 4l Free | racemic A""’;ph"“
77 3,4,5-Trimethoxybenzyl Ethyl CONH; H CHs Sbizie scl | ac vor | racemic Amo;Phou
78 3,4,5-Trimethoxybenzyl Ethoxym ethyl CONH: H CHs Sbi';slde 3l 4l Free racemic Amo;phou
79 3,4,5-Trimethoxybenzyl Methansulphonyl CONH, H CHs Sb';‘ie aal | ac Freo | racemic Amo;phou
80 3,4,5-Trimethoxybenzyl Phenylthiomethyl -SOCHs- s CHs Sbi;‘i;e 3l 4l el racemic Amo;phou
81 3,4,5-Trimethoxybenzyl 3,4,5-Trimethoxyphenyl -SOCH,- s CHs Sb';‘ie aal | ac Hel s Amo;phou
82 3.4,5-Trimethoxybenzyl 3,4,5-Trimethoxypheny! -SOCHz- s CHs Sb'sff 3cl | 4 Hel R Am";"“"“
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4-Tetrahyd ron a phthalen-1-y1,, 412,,3s,3 4
2-TetrahydronaphthylSOCH2sCH3NCHNH3-CI4-CI11HCIsAmorphou 5-Tri methoxybenzoyl

413, 3s, 3 4 (R)-I-IndanylSOCH2sCH3NCHNH3-CI4-CI11HCIsAmorphou 5-Tri

methoxybenzoyl 414, 3s, 3 4 (S)-I-IndanylISOCH2sCH3NCHNH3-CI4-CI11HCIsAmorphou

5-Trimethoxybenzoyl 415, 111311111s,

. Single . Amorphou
83 3,4,5-Trimethoxybenzoyl Cyclohexyl CONH, CH2CHs o bond 3-Cl | 4l Free | racemic .
NCH Singl
3,4,5-Trimethoxybenzoy! H CONH; CHs "9 sal | ac Free | racemic | Amorphou
84 3 bond s
. NCH Single Amorphou
- . CONH - - F i
g5 3,4,5-Trimethoxybenzoyl 2,2-Dimethylpropyl 2 CHs . bond 3-Cl | 4-Cl ree | racemic .
. ] NCH Single . Amorphou
g6 3,4,5-Trimethoxybenzoyl 3,4,5-Trimethoxyphenyl CONH; CHs bond 3-Cl | 4-Cl Free | racemic
3 S
. ) NCH Single Amorphou
a7 3,4,5-Trimethoxybenzoyl 3,4,5-Trimethoxybenzyl CONH; CHs bond 3-Cl | 4-Cl Free | racemic
3 S
. NCH Single Amorphou
. CONH H -Cl | 4-Cl Hel i P
o8 3,4,5-Trimethoxybenzoyl Phenyl 2 CHs . bond 3-C C racemic "
. NCH Single
" 3,4,5-Trimethoxybenzoy! Cyclohexyl CONH; CHs | sa | 4 Free | racemic | Amorphou
3 S
. NCH Single Amorphou
- CONH - - HCI i
9% 3,4,5-Trimethoxybenzoyl Benzyl 2 CHs . bond 3-Cl | 4-Cl racemic "
. Single _ Amorphou
91 3,4,5-Trimethoxybenzoyl H CONH; CHs o] bond 3-Cl | 4l Free | racemic .
. NCH Single Amorphou
- . -SOCH,- - - 2HCI i
92 3,4,5-Trimethoxybenzoyl Benzylaminomethyl 2 CHs . bond 3-Cl | 4l racemic -
, . NCH Single
03 3,4,5-Trimethoxybenzoyl 1-Pipelidy! -SOCH,- CHs ong 3-Cl | 4Cl HCl | racemic | Amerphou
3 S
. - NCH Single
o 3,4,5-Trimethoxybenzoyl 1-Pyrrolidiny | -SOCH,- CHs boid 3-Cl | 4Cl HCl | racemic | Amerphou
3 S
. NCH Single Amorphou
- . -SOCHz- - - HCl i
95 3,4,5-Trimethoxybenzoyl Phenylaminomethyl 2 CHs . bond 3-Cl | 4-Cl racemic .
. NCH Single
3,4,5-Trimethoxybenzoyl H -SOCH:- CHs 3-Cl | 4l 2HCI s Amorphou
96 3 bond s
. NCH Single
3,4,5-Trimethoxybenzoyl H -SOCH,- CHs 9 3-Cl 4-Cl 2HCI R Amorphou
97 3 bond s
. ] NCH Single Amorphou
98 3,4,5-Trimethoxybenzoyl 3,4,5-Trimethoxyphenyl -SOCH- CHs bond 3-Cl | 4-Cl HCl s
3 S
. NCH Single Amorphou
- . -SOCH:- - - Hel R
99 3,4,5-Trimethoxybenzoyl 3,4,5-Trimethoxyphenyl 2 CHs , bond 3-Cl 4-Cl .
. . . Single Amorphou
100 3,3,3-Trifluoropropionyl 2,2-Diphenylethyl -NHCOCH- CHs NCH boﬁd 3-Cl | 4-Cl HCl s .
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3,4,5-Tri methoxybenzoylCyclopentyl(phenyl)
methylSOCH2sCH3NCHNH3-CI4-CI11HCIsAmorphou 4163s 3,4,5-Trimethoxybenzoyll -(1
-Ph eny I) cyclopenty ISOCH2sCH3NCHNH3-CI4-CI11HCIsAmorphou 4173s 3,4,5-Tri

methoxybenzoylBis(4-ch lorophenyl) methylSOCH2sCH3NCHNH3-CI4-CI11HCIsAmorphou
4183s 3,4,5-Tri
methoxybenzoyl9H-Xanthen-9-yISOCH2sCH3NCHNH3-CI4-CI11HCIsAmorphou 4191311s

3,4,5-Tri methoxybenzoyll SOCH2SCH3INCHNH3-CI4-Cl11HCIsAmorphou 1{Diphenylethyl :
420,3s 3,4,5-Tri metheoxyBenzauid-Ch lo rophagHayimhenyl) -S0CH:- oo | NS g | aa Hel s | Amorphou
methylSOCHZ2sCH3NCHNH3-CI4-CH11HClsAmerphou-4213s I :

. \ NCH ingle morphou
3,4,5-TrimethgxysextZTileyoivivexy|(phenplyhenyimethyl SOCH: CHs 3 ooe | sal | 4c Ho | s | Amoen
methylSOCHZSUH3NCHNH3-CI4-CITIACISAmorphou 4223s 3,4,5-Tri NoH | seae | | Lo R,

- SOCH,- 3 - - HCI R
methoxybenzeyl DISHERRTRIRRASO CH2RCRIBMSHMH3-CI4-CIL1IHCIRAMGphou 42313f1s | o | eons .
3,4,5-Tri methox ybenzog/IDiphenylmethy NHCOCH2CH3NCHNHS-CI4-CG3IHCIRAmMOarphqu | NeH | singe | o, oHel k| Amomhou
4243s 3.4/51%%i 2-Chlorobenzylaminotarbonyl H 3 bond s
methoxybenzoylDigherylmeiyS@CH2REHIMNEH3-Cl4-CI11HCIsAmorphou (42535 cr “f“ e | sa | aal Ha | s | Amomtos
3,4,5-Tri mrethoxybenzoylDiptrenytmethyiNHCOCH2CH3NCHNH3-C4-CITIHCISAMOrpiou | R
4263s 3,4|5-5 mEtASKYBERZEAMDipheny|MEPRIECH2CH3NCHNH3-CI4*€t11HC|sAmorpHou | , | =™ | *¢ | @ e s
427 1113 [11s 3. 45580 ij@grgg%ybenzoyll-(lj\}llg%];%(lmethylsocH2CH.3N_Q,IC-M_\IH3-CIA§-CIllg;LCI NCH | rbora | 3t | acci vt | racemic | Amorphou
283 306 3}48iTyj mpthnyyhpn7nyl?-lnd yIQ CH2sCH3NCHNH3-Cl4-Cl11HCIsSAmMm rphnu 3 s
4293 3,4,5-Tri methowybenzoyl(R)--Indany&pei 2sCH3NCHNH3-CJ4-€: HCIRAmMOrpheu N esterbona | 301 | aci HOl | racemic | Amorehou
109 Phenoxycarbonyl Cyclopentyl -SOCH;- s CHs NC:H Esterbond | 3-Cl 4-Cl HCl | racemic | Amorphou
110 Cyclohexylcarbonyl Cyclopentyl -SOCH;- s CHs N egerbond | 301 | 4l HCl | racemic | Amerphou
11 Benzyl Ethyl -NHCOCH- CH3 (6] Ester bond 3-Cl 4-Cl Free racemic Amo;phou
119 Benzyl Ethyl -SOCH,- S CHs (0] Ester bond 3-Cl 4-Cl Free racemic Amo;phou
113 Benzy| iSO-Propyl -SOCH,- S CH3 (0] Ester bond 3-Cl 4-Cl Free racemic Amo;phou
114 Benzyl iso-Propyl -NHCOCH.- CHs (0] Ester bond 3-Cl 4-Cl HCI racemic Amo;phou
115 Benzoyl Cyclopentyl -SOCH,- S CH3 NC:H Ester bond 3-Cl 4-Cl HCI racemic Amorphou
116 4_Meth0XybenZOyI Cyclopentyl -SOCH2- S CHs NCH Ester bond 3-Cl 4-Cl HCI racemic Amorphou
117 3,5-Dimethoxybenzoyl Cyclopentyl -SOCH,- s CHs NC:H Esterbond | 3-Cl | 4-Cl HCl | racemic | Amerphou
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4303s 3,4,5-Trimethoxybenzoyl(S)-I-IndanylSOCH2sCH3NCHNH3-Cl4-CI11HCIRAmMorphou

4313s 3,4,5-Tri methoxybenzoylthoxyphenyl)methyl

SOCH2sCH3NCHNH3-Cl4-CI11HCIsAmorphou Bis(4-me 4323s 3,4,5-Trimethoxybenzoyl1 (I
-Ph eny I) cyclopenty ISOCH2sCH3NCHNH3-CI4-CI11HCIRAmMorphou 4333s (4-NCH
3,4,5-Tri methoxybenzoylSOCH2sCH3NH3-CI4-CI11HCIsAmorphou 434Dimethylam

inophenyl)(phenyl) methyl3s 3,4,5-Tri

methoxybenzoyl :obzg; I—!Z{CHBN(]‘,L—(L NH3-Q 47GelbagClsAmorphou 435Imedhyl 3s Dipeeny cn, | " | eserbone | 301 | 4 vt | racomic | Amorphou

3 4 5 T”m tHéX \.)} T |||ua|| qI r‘HzCHBI\\lCHI\\lHB CI4 CIllHCIQAIII}rp IGU '|‘3633 3 ’ Amofphou

4 (S)-I-IndanyiSQ ?@ﬁ?@ﬁ%@ﬂﬂH3 Cl4-€rfeMCIRAmMorphou 5-Trimetfitkybenzoyl 43758s | © | Bt | 3¢ | 4C e e s

3,4,5-Tri metﬂchy Qargzﬂmgﬁgxl),-ggggnyl NHGOCH2CH3NCHNH3-CI4-Cl1156GIRAMPrphou e, O | Esterbond | 3-Cl | 4CI Free | racemic A"“";"“"“

4383s 3,4[5-Trimethoxybenzoyl(S)FindanytSOCH2RCH3INCHNH3-Ci4-Cit tHCisAmprphou prm—

. _Tii N Hy A~ O | Esterbond | 3-CI | 4-CI HCl i

4393s 3,4|54Frin étﬁ%%%%??éb‘{ﬂ(@g-l-lnddrﬁwmHCOCHchsNCHNH3-CF213-6|1_LH(,|5A mofBhou e i

4403s 199 | 345-Trimethoxybenzyl Methy CONH, H CHa O | Bsterbond | 3-Cl | 4-Cl HCI | racemic Amo;phou
195 3,4,5-Trimethoxybenzyl EthyI NHAC H CHs o) Ester bond 3-Cl 4-Cl HCI racemic Amo;phou
194 | 3:4/5-Trimethoxybenzyl Ethyl -NHCOCH;- CHs O | Esterbond | 3-Cl | 4-CI HCI | racemic Amo;phou
195 | 3:4.5-Trimethoxybenzyl Ethyl -SOCHz- s CHs O | Esterbond | 3-Cl | 4-CI HCI | racemic Amo;phou
196 3,4,5-Trimethoxybenzyl n—PropyI CONH> H CHs (0] Ester bond 3-Cl 4-Cl HCI racemic Amo;Phou
. 3,4,5-Trimethoxybenzyl Benzyl CONHz H CHs o Ester bond 3-Cl 4-Cl HCI racemic Amo;Phou
198 3,4,5-Trimethoxybenzyl Cyclopropyl CONHz H CHs o Ester bond 3-Cl 4-Cl HCI racemic Amo;Phou
199 3,4,5-Trimethoxybenzyl Cyclohexyl CONH; H CHs o Ester bond 3-Cl 4-Cl HCI racemic Amo;Phou
150 3,4,5-Trimethoxybenzyl Phenyl CONH: H CHs 0 Ester bond 3-Cl 4-Cl HCI racemic Amo;phou
131 3,4,5-Trimethoxybenzyl Ethyl -C(=NOH)CH,- CH3 (0] Ester bond 3-Cl 4-Cl Free racemic Amo;phou
159 3,4,5-Trimethoxybenzyl Ethyl NHCONMes H CHs o) Ester bond 3-Cl 4-Cl HCI racemic AmO;Phou
133 | 3:4.5-Trimethoxybenzyl Ethyl -COCH,- CHs O | Esterbond | 3-Cl | 4-CI Free | racemic Amo;phou
™ 3,4,5-Trimethoxybenzyl EthyI CONH> H H [e) Ester bond 3-Cl 4-Cl Free racemic Amo;phou
155 3,4,5-Trimethoxybenzyl Cyclopentyl CONH; H CHs (e} Ester bond 3-Cl 4-Cl HCI racemic Amo;phou
156 3,4,5-Trimethoxybenzyl iso-Butyl CONH: H CHs (e] Ester bond 3-Cl 4-Cl HCI racemic Amo;phou
187 3,4,5'Trimethoxybenzyl Ethyl -NHCOCH.- CHs o] Ester bond 3-Cl 4-Cl Free racemic Amo;Phou
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3,4,5-Trimethoxybenzoyl(S)-I-IndanylSCH2CH3NCHNH3-CI4-CI11HClsAmorphou 4413s
3,4,5-Tri methoxybenzoylBenz CONH2HCH3NCHNH3-CI4-Cl11Freera~emiGAmorphou |

442y3s 3,4,5-Tri

methoxybenzoylPhenyl CONH2HCH3NCHNH3-Cl4-Cl11FreeraGemiGAmorphou 4433s
3,4,5-Tri methoxybenzoylYl CONH2HCH3NCHNH3-Cl4-Cl11FreeraGemiGAmorphou

Cyclohex 4443 11s 3,4,5-Tri
methoxybenzoylCycopeiatydiytait 2HCHIMEHNH3-CI4-Cl11FreeraGenelz 453 BO7 B 4ok O | Esterbond | 3Cl | 4l Free | racemic Am":’“"“
CONH2HCH3NCH A|1\|5HT5,-L,i4-L,bi1u—reera emm morphou 5-Trimethoxy bgHrggngi 446, o o | comroms | aar | 2 o | Amorphou
- - | rimeino 1SQs - - ster bon - - racemic
3,4,5-TrimetHaxy Iriq’h(t~ny| ) oY EBNH2HCESNPYNH3-CI4-Cl1 1 EreeracemmAmo phop s
. . . A h
5-Trimethoxypenzoys-Adnetissighlorophemytopd,4,5-Trimethoxybenzoyig+- s CHs O | Esterbond | 3-CI | 4-CI MOl | racemic | 0
141 3,4,5-Trimethoxybenzyl iso-Propyl CONH; H CHs o Ester bond 3-Cl 4-Cl HCI racemic Amo;phou
” 3,4,5-Trimethoxybenzyl Ethyl CONH, H CHZCSH2CH O | Esterbond | 3-CI | 4-Ci HCl | racemic Am":’“"“
. . Amorphou
143 3,4,5-Trimethoxybenzyl Cyclopentylmethyl -NHCOCH,- CHs O | Esterbond | 3-Cl | 4-Cl HCl | racemic .
1aq | 3:4.5-Trimethoxybenzy! Cyclohexyl -SOCH;- s CHs O | Esterbond | 3-Cl | 4-CI Hol | racemic Amo;phou
145 3,4,5-Trimethoxybenzyl Cyclohexyl -NHCOCH,- CHs o] Esterbond | 3-Cl 4-Cl HCl |  racemic Amo;phou
146 3,4,5-Trimethoxybenzyl Cyclopentyl -SOCH.- S CHs o Ester bond 3-Cl 4-Cl HCI racemic Amo;phou
147 3,4,5-Trimethoxybenzyl Cyclopentyl -SOCH,- S CHs (o] Esterbond | 3-Cl 4-Cl HCl S Amo;phou
148 3,4,5-Trimethoxybenzyl Cyclopentyl -SOCH,- s CHs (o] Esterbond | 3-Cl 4-Cl HCl R Amo;phou
” 3,4,5-Trimethoxybenzoyl 2-Indanyl -SOCH;- s CHs NOH | egerbond | 31 | a4l Hel s Amorphou
4 3 s
150 3,4,5-Trimethoxybenzoyl Ethyl CONH> H CHs o Ester bond 3-Cl 4-Cl Free racemic Amo;phou
NCH
151 3,4,5-Trimethoxybenzoyl Cyclopentyl -SOCH;- s CHs O | serbond | a0l | aci HCl | racemic | Amerphou
3 S
: NCH Amorphou
152 3,4,5-Trimethoxybenzoyl Cyclopentyl -SOCH:- S CHs Esterbond | 3-Cl 4-Cl HCl S
3 S
3,4,5-Trimethoxybenzoyl -SOCH,- s CH N1 cserbond | 301 | 4-cl Hel R Amorphou
153 e y y Cyclopentyl ? ° s s
5 3,4,5-Trimethoxybenzoyl Cyclohexyl -SOCH;- s CHs N egerbon | 301 | 4l HCl | racemic | AmerPhou
154 3 s
. ] NCH A Amorphou
155 3,4,5-Trimethoxybenzoyl iso-Propyl -SOCHz- s CHs . Esterbond | 3-Cl | 4-Cl HCl | racemic "
156 3,4,5-Trimethoxybenzoyl Cyclopentyl -SOCH2- S CHs NH Ester bond 3-Cl 4-Cl HCI racemic Amo;phou
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CONH2HCH30NH3-Cl4-Cl11FreeracemmAmorphou 4-Dichlorophenyl 448, 3 4
CONH2HCH3NCHNH3-Cl4-Cl11FreeracemmAmorphoo 5-Trimethoxybenzoyl 449, n-Propyl ,
3,4,5-TrimethoxybenzoylCyclopentylSOCH2-sCH3NCHNH3-CI4-Cl11HCIlracemmAmorphoo
450 3,4,5-TrimethoxybenzoylBenzylSOOH2-sCH3NCHNH3-CI4-Cl11HClracemicAmorphou
451 3,4,5-Trimethoxybenzoyln-PropylSOOH2-sCH3NCHNH3-CI4-Cl11HCIlracemicAmorphou

452
3,4,5-Trimethoxy wﬂwm@msoori 2yS6rEkNCHNH3-CI4-Cl11HClacemicAmorphay, NCH | qerbond | 3.0 | 4ci Hel s | Amorphou
453 3,4 5-Trithethoxybenzoyltert-ButylSQOH2-sCH3NCHNH3-Cl4-Cl11HClracemicAmorphot NéH -
. . A h
454 3,4,5-TrimethokybenstoyieGety|SocHssTHBNCHNH3-CI4-Cl11H CligtemicAmorphdti: , | Eterbend | 3CI | 4Cl Hol s e
455 Amorphou
. 3,4,5-Tri hoxybenzoyl cIo e -SOCH.- . S CH o Ester bond 3-Cl 4-Cl HCl racemic
3,4,5-Trimeth8xy { y Amglrnhnfl s
. . NCH
456 3,4,5-Tr|£9etrm4(ybeﬁmmyllﬁ@ﬁwL-sCH 3‘[\11(;}-4%!5@2;;[‘) rgT:M.lHCIra(:e misArorphous457pthieny| = | eserbons | 3c1 | 4l ol | racemic | ATErPhes
3,4,5-Trim - HNH3-Ci4-CtItHCiracemicAmorphpu NoH P
. _Tri R 5 _ N u
4584-Trifl uoq@meﬁn‘bﬂﬁ?@?ﬁ‘ﬂ@”@y' 2-Chlorophenyl SOCH S CHs . Esterbond | 3-Cl | 4-Cl HCI s .
NCH
162 2-Methoxybenzoyl Cyclopentyl -SOCHg- S CHs c Esterbond | 3-Cl 4-Cl HCl racemic | Amorphou
3 S
. Amide Amorphou
163 Acetyl Diphenylmethyl -SOCH.- s CHs NH bond 3-Cl 4-Cl Hel s .
. Amide . Amorphou
164 3,4,5-Trimethoxybenzyl Phenyl CONH; H CHs o bond 3-Cl | 4-Cl HCl | racemic |
165 | 3:4.5-Trimethoxybenzyl Cyclohexyl CONH, | H CHs o :'Z:j: 3cl | 4l HCl | racemic :mO'phO”
166 | 3:45-Trimethoxybenzyl Phenyl -SOCH:- s CHs 0 /:;::16 3cl | 4ci HOl | racemic :m‘”ph"“
7 | 345-Trimethoxybenzyl Cyclohexyl -SOCH:- s CHs o /I‘::e 3cl | 4cl HCl | racemic :m‘”ph"“
. Amide Amorphou
168 | 345 Trimethoxybenzyl Phenyl -80CH:- s CHs o bond 3-Cl | 4-Cl HCI R .
g9 | 3:45-Trimethoxybenzyl Cyclohexyl -S0CH:- s CHs 0 i::f 3Cl | 4cCi Hel R :m°rph°“
170 | 3:45-Trimethoxybenzyl Phenyl -SOCH- s CHs o /:2::9 sa | ac el R :morphou
171 | 345-Trimethoxybenzyl Cyclohexyl -SOCH- s CHa o :::Le 3-Cl | 4l Hl s /:m"rpho“
179 | 3:4/5-Trimethoxybenzyl 3-Chlorophenyl -SOCH;- s CHa o /Z::Le 3cl | 4cl Hol | racemic :morphw
173 | 3:4.5-Trimethoxybenzyl 2-Chlorophenyl -SOCH;- s CHa o /Z::Le 3cl | 4cl Hol | racemic :morphw
174 3,4,5-Trimethoxybenzyl 3-Methoxy-5-trifluoromethylphenyl -SOCH- S CHs ¢ :::j: 3-Cl | 4-Cl HCI | racemic :mmphou
175 3,4,5-Trimethoxybenzyl 3,5-Difluorophenyl -SOCH- s CHs (¢} :::j: 3-Cl 4-Cl HCl |  racemic :mmphou
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- SOCH3 -5CH3NCHNH3-CI4-CI11HClracemmAmorphou 5-Trimethoxybenzoyl 459, Benzoyl

, 3 4 - SOCH2 -scH3NCHNHS3-CIl4-Cl11HclracemmAmorphou 5-Trimethoxybenzoyl 460,
4-Bromobenzyl ,
3,4,5-TrimethoxybenzoylSOCH,-sCH3NCHNH3-CI4-CI11HClracemmAmorphoo
4614-Fluorobenzyl 3 4 -socH,-sCH3NCHNHS3-CI4-Cl11Hclracem,cAmomhou
5-Trimethoxyben

zoyl 462, 4-Methylbenz

3.

4633,4,5-Trimethexybenzoyid-tathoxybenmihnsgh2-SCH3NCHNH3-€14-ClL1HclracemicA | o | ™ | sa | 4c Hol | racemic | AT
morphou 30833 5] ri ethgx blenzo zélgliuorobenzyi- oo . o o | e [ o | g o [ Amorhou
g 2]l enz -F1UOro - 2 3 - = racemic
sCH3NC NHQ-C&I--&HT&I??TIYH(‘P}{TL(‘A rphou BEEH2 464 3 - bond s
17s | 34.5-Trimethoxybenzyl 3-Trifluoromethylphenyl -SOCH;- s CHs o Ab::;e 3cl | acl HCl | racemic :m°rph°“
179 | 3:45-Trimethoxybenzyl 3,5-Difluorophenyl -SOCH- s CHs o) 'E:;e 3cl | acl HC s ’:m‘”ph"“
3,4,5-Trimethoxybenzyl 3-Fluorophenyl -SOCH;- s CHs o | "™ | 3 | ac Hel S R
180 bond s
1g1 | 345 Trimethoxybenzyl 2-Chloro-3,5-dimethyl -SOCH:- s CHs o | ™ | sa | 4 Hel s | e
. NCH Amide ) Amorphou
182 3,4,5-Trimethoxybenzoyl Diphenylmethyl -SOCH;- s CHs . bond 3-Cl | 4-Cl HCl | racemic .
. NCH Amide Amorphou
3,4,5-Trimethoxybenzoyl 1-Naphthyl -SOCH,- s CHs 3-Cl | 4-Cl HCl s
183 3 bond s
. NCH Amide ) Amorphou
184 3,4,5-Trimethoxybenzoyl 8-Tetrahydronaphthyl -SOCHz- s CHs bond 3-Cl | 4-Cl HCl | racemic
3 S
. NCH Amide ) Amorphou
3,4,5-Trimethoxybenzoyl 1-Naphthyl -SOCH,- s CHs 3-Cl | 4-Cl HCI | racemic
185 3 bond s
] ] NCH Amide Amorphou
3,4,5-Trimethoxybenzoyl Dicyclohexylmethyl -SOCH,- s CHs 3-Cl 4-Cl HCI s
186 3 bond s
. NCH Amide A Amorphou
3,4,5-Trimethoxybenzoyl Cyclohexyl -SOCH,- s CHs 3-Cl | 4-Cl HCl | racemic
187 3 bond s
. NCH Amide . Amorphou
3,4,5-Trimethoxybenzoyl Phenyl -SOCH- s CHs 3-Cl | 4l HCl | racemic
188 3 bond s
] NCH Amide ) Amorphou
3,4,5-Trimethoxybenzoyl n-Hexyl -SOCH;- s CHs 3-Cl | 4-Cl HCl | racemic
189 3 bond s
. NCH Amide ) Amorphou
3,4,5-Trimethoxybenzoyl Cyclopentyl -SOCH- s CHs 3-Cl | 4l HCl | racemic
190 3 bond s
. NCH Amide ) Amorphou
3,4,5-Trimethoxybenzoyl Benzyl -SOCH,- s CHs 3-Cl 4-Cl HCl | racemic
191 3 bond s
. NCH Amide ) Amorphou
3,4,5-Trimethoxybenzoyl 3-Tolyl -SOCHz- s CHs 3-Cl | 4-Cl HCI | racemic
192 3 bond s
. NCH Amide ) Amorphou
193 3,4,5-Trimethoxybenzoyl 2-Chlorophenyl -SOCH;- s CHs bond 3-Cl | 4-Cl HCI | racemic
3 S
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4 2-MethylbenzylSOCH2sCH3NCHNH3-Cl4-Cl11HClraaamaAmorphou 5-Trimethoxybenzoyl
465, , 3 - 4 3-MethylbenzylSOCH2sCH3NCHNH3-CIl4-Cl11HClraaamaAmorphou

5-Trimethoxybenzoyl 466, ,

3,4,5-Trimethoxybenzoyl2,4-Difluorophenylsoc-1,-sCH3NCHNH3-Cl4-Cl11rlclracemicAmorpho

u 467

3,4,5-Trimethoxybenzoyl3.4-DichlorobenzylSOCH2-sCH3NCHNH3-CI4-CI11HC

phou 468

3,4,5-Trim
4693 4s

3

racemicAmor

NCH

. Amide
3,4,5- Trlmethoxybenzoyl 3-Methoxyphenyl -SOCH,- s CHs bond 3-Cl | 4Cl HCl | racemic | AmorPhou
A N Ihanzov Dhaoanvieth NCH?2 cCH2MNMC RN 14dC ~Armii~ rhn 3 s
e
UTUA UCIILU_YIL — 1T1Cl |_y|cu I_yI\J\J\/I =S ol 1JrNeoit iyl LATTOoITA LLAZ /| IlJII NCH Amide N "
. 4 . morphou
DC|5h-sSCH3NTEINKBC-CI1 1ilelraeepioAmorphou 5-TrimethkybenzoyF4 9Nl|y| . bong | | 4C HOl | racemic | 7
NCH |  Amid
196 3,4,5-Trimethoxybenzoyl tert-Butyl -SOCH,- s CHs b:;: 3-Cl | 4l HCl | racemic | Amorphou
3 S
. NCH |  Amid
Loy | 345 Trimethoxybenzoyl 2-Fluorophenyl -SOCH:- s CHs oy | e | s HOl | racemic | AmorPhou
3 S
. NCH Amide
108 3,4,5-Trimethoxybenzoyl 3-Fluorophenyl -SOCH- s CHs bond 3-Cl | 4-Cl HCl | racemic | Amorphou
3 S
. NCH |  Amid
Log | 345 Trimethoxybenzoyl 4-Fluorophenyl -SOCH:- s CHs o | e | s HOl | racemic | AmorPhou
3 S
. ] NCH Amide
200 3,4,5-Trimethoxybenzoyl 3,4-Difluorophenyl -SOCH- s CHs bond 3-Cl | 4-Cl HCl | racemic | Amorphou
3 S
. . NCH |  Amid
Joy | 345 Trimethoxybenzoyl 3-Trifluoromethylphenyl -SOCH- s CHs oy | e | e HOl | racemic | AmorPhou
3 S
. NCH Amide
902 3,4,5-Trimethoxybenzoyl 2-Methoxyphenyl -SOCH,- s CHs bo:\d 3-Ccl | 4l HCl | racemic | AmorPhou
3 S
. NCH Amide
903 3,4,5-Trimethoxybenzoyl 4-Tolyl -SOCH;- s CHs bond 3Cl | 4Cl HCl | racemic | AmorPhou
3 S
. NCH Amide
204 3,4,5-Trimethoxybenzoy! 2-Phenylphenyl -SOCH,- s CHs bo;d 3-Ccl | 4l HCl | racemic | AmerPhou
3 S
. . NCH Amide
905 3,4,5-Trimethoxybenzoyl 2-Trifluoromethylphenyl -SOCH;- s CHs bond 3-Cl | 4Cl HCl | racemic | AmorPhou
3 S
: , NCH |  Amid
206 3,4,5-Trimethoxybenzoyl 3-Trifluoromethoxyphenyl -SOCH;- s CHs b::]de 3-Cl | 4l HCl | racemic | Amerphou
3 S
. ] NCH Amide
907 3,4,5-Trimethoxybenzoyl 2,3-Difluorophenyl -SOCH- s CHs bond 3-Cl | 4-Cl HCl | racemic | Amorphou
3 S
. . NCH |  Amide
908 3,4,5-Trimethoxybenzoyl 2,4-Difluorophenyl -SOCH,- s CHs bond 3-Cl | 4Cl HCl | racemic | Amerphou
3 S
. . NCH Amide
909 3,4,5-Trimethoxybenzoyl 2,5-Difluorobenzyl -SOCH2- S CHs bond 3-Cl | 4-Cl HCI | racemic | Amorphou
3 S
. NCH Amide Amorphou
- . -SOCH3- S - - HCI i
210 3,4,5-Trimethoxybenzoy! 2,6-Difluorophenyl ’ CHs . bond e 4 racemie s
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4 - SOCH2sCH3NCHNH3-CI4-CI11HClracemicAmorphou 5-Trimethoxybenzoyl 471,
Chloromethylcarbonyl , 3 4 SOOH2-sCH3NCHNH3-Cl4-Cl11HClracemicAmorphou
5-Trimethoxybenzoyl 472, 4-Chlorophenyl ,

3,4,5-Trimethoxybenzoyl2-Chlorobenzyl-SOGH2-sCH3NCHNH3-CI4-Cl11HClracemmAmorph

ou 473
3,4,5-Trimethoxybenzoyl3-Fluorobenzyl-SOGH2-sCH3NCHNH3-CI4-Cl11HClracemmAmorph
NCH i
ou 474 3,4,5-Trimethoxybenzoyl 2-Trifluoromethoxyphenyl -SOCH,- s CHs /Z::Le 3-Cl | 4-Cl HCl | racemic | Amerphou
H H 3 S
3,4,5-TrimetHdxybenzoyl2,4-DiflucrophenylSOCH2-sCH3NCHNH3-Cl4-Cl1 1HClracemmAmot TR -
- mide . Amorphou
phou 475 912 3,4,5-Trimethoxybenzoyl 4-Trifluoromethylpheny -SOCH:- s CHs \ bond 3-Cl | 4-Cl HCl | racemic .
3,4,5-Trimethoxy benzoylzh5-D|t|uorobenzyISOCHZ-sCH3NCHNH3- [4-CITIHCIracemmAMOI| ncH | Amice | Amorphou
phou 476 | 213 3:4,5-Trimethoxybenzoy! 2-Methoxy-5-trifluoropheny! sochs s CHe s bond S e HCl | racemic .
3,4,5-Trimethoxy Qgrgzﬁmlgtr@;(l,‘gg‘,l,ggyoben:zyIS_OCHZ?CI:hHBI\LlCH NH3-Cl4-CELIHCIracemmAmor| NoH | amiee | |, vor | vacemic | Amorphou
phou 477 B-A!SOOH2-sCHINCHNH3-CIA-EM TSR c Amorphou 5-Trimethoxybenzoyl | > | :
. NCH i
478, 3,4-0 If|§{9r0|be4‘,fﬂ]|irpethoxybenzoyl 3-Methoxy-5-trifluoromethylphenyl -SOCH:- s CHs /Z";ie 3cl | 4 HCl | racemic | Amorphou
3 S
. ) NCH Amide ) Amorphou
216 3,4,5-Trimethoxybenzoyl 3,5-Difluorophenyl -SOCH;- S CHs bond 3-Cl | 4-Cl HCI | racemic
3 S
,1; | 345 Trimethoxybenzoyl 2-Tolyl -SOCH: s CHs NeH /Z";ie 3cl | 4l HOI | racemic | Amorphou
3 S
. NCH Amide Amorphou
918 3,4,5-Trimethoxybenzoyl 3-Methoxyphenyl -SOCH;- s CHs bond 3-Cl | 4-Cl HCI s
3 S
NCH i
y1g | 345 Trimethoxybenzoy! Cyclohexyl -SOCH;- s CHs i:::e 3cl | 4cl Hel s | Amorphou
3 S
. NCH Amide Amorphou
990 3,4,5-Trimethoxybenzoyl Cyclohexyl -SOCHz- s CHs bond 3-Cl | 4-Cl HCI R
3 S
NCH i
4py | 345 Trimethoxybenzoyl 3-Methoxyphenyl -SOCH:- s CHs 2::16 3cl | 4 HCl R Amorphou
3 S
. NCH Amide Amorphou
999 3,4,5-Trimethoxybenzoyl 2-Chloropheny -SOCHz- s CHs . bond 3-Cl | 4-Cl HCI R "
. NCH Amide Amorphou
093 3,4,5-Trimethoxybenzoyl 3-Fluoropheny -SOCH,- s CHs . bond 3-Cl | 4-Cl HCl R .
. NCH Amide Amorphou
994 3,4,5-Trimethoxybenzoyl 3,5-Difluorophenyl -SOCH;- S CHs . bond 3-Cl | 4-Cl HCl R "
] . NCH Amide Amorphou
995 3,4,5-Trimethoxybenzoyl 3-Methoxy-5-trifluoromethylphenyl -SOCH,- s CHs bond 3-Cl | 4l HCl s
3 S
‘ NCH Amide Amorphou
996 3,4,5-Trimethoxybenzoyl 3-Fluorophenyl -SOCH,- s CHs bond 3-Cl | 4-Cl HCl s
3 S
. . NCH Amide Amorphou
3,4,5-Trimethoxybenzoyl 3,5-Difluorophenyl -SOCH,- s CHs 3-Cl 4-Cl HCl s
227 3 bond s
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3,4,5-Trimethoxybenzoyl3,5-DifluorobenzylSOCH2-sCH3NCHNH3-CI4-CI11HClracemmAmor

phou 479

3,4,5-TrimethoxybenzoylCyclohexylmethyl-SOGH2-sCH3NCHNH3-CI4-CI11HClracemmnmor

pn 4803 309 3 4 SOCH2sCH3NCHNH3-CI4-CI11HCIr~,~m,GAmorphou 5-Tri

methoxylbenzoyl 481, 3-Pyridylmethyl3 , 3 4

SOCH2sCH3NCHNH3-CIl4-Cl11HClraGemiGAmorphou 5-Tri methoxylbenzoyl 482,

4-Trif|uordmetho&ybgﬂmyb&éoﬁ-ﬂi methaxyharngeydda Trifluoromethydche n s CHa NCH Abmk;e A ol s | Amomhou
N N . . on

ISOCH2SCHENCHNHS-Cl4-CHAHC HaGemiGAmerphot-483353.:4.5-Fr VTR R :

. . [Py mide
methoxylbenzey|3-FfiflinrbberzyNHCOCHRGH3NCHNH3-CI4-CI11HCIPaGemiGAMOrpRbU | | | o | 2 | 4© Ho || Amomes
48413s 3,4,5-Tri mﬂthxylhbenzoyISOCH sCHBNhCHNHB-CI4-CI11H CTraGemi AmorphogH NCH | amide | . |, Amorphou

. -Trimethox 70, < I -SQCHz- . - - HCI s
4854-Triflyozomethy TBE AZYI5E% 4 SOEHLERNINCHNHS-CI4-Cl11HE FaGemiGAmorphoy | oo s
S-Tri methonglbe rligcf,)édl'rimethoxybenzoyl 3-Chlorophenyl -SOCH,- s CHs Nen :mid: 3-Cl | 4Cl Hel s Amorphou

3 on s
i ; NCH Amide ) Amorphou
939 3,4,5-Trimethoxybenzoyl 3,5-Difluorobenzyl -SOCH;- s CHs bond 3-Cl | 4-Cl HCI | racemic
3 S
: . NCH Amide . Amorphou
233 3,4,5-Trimethoxybenzoyl 3,5-Dimethoxyphenyl -SOCH;- S CHs bond 3-Cl | 4-Cl HCI | racemic
3 on s
, . NCH Amide ) Amorphou
934 3,4,5-Trimethoxybenzoyl 3,5-Difluorophenyl -SOCH,- s CHs bond 3-Cl | 4-Cl HCl | racemic
3 S
. . NCH Amide Amorphou
935 3,4,5-Trimethoxybenzoyl 2,3-Difluorophenyl -SOCH;- s CHs bond 3-Cl | 4-Cl HCI s P
3 n s
: : NCH Amide Amorphou
936 3,4,5-Trimethoxybenzoyl 2,3-Dichlorophenyl -SOCH;- s CHs bond 3-Cl | 4-Cl HCI s
3 S
. . NCH Amide Amorphou
937 3,4,5-Trimethoxybenzoyl 2,5-Dichlorophenyl -SOCH,- s CHs bond 3-Cl | 4-Cl HCl s
3 n s
: : NCH Amide Amorphou
938 3,4,5-Trimethoxybenzoyl 2,5-Dichlorophenyl -SOCH;- s CHs bond 3-Cl | 4-Cl HCI s
3 on s
NCH i
930 3,4,5-Trimethoxybenzoyl 2,6-Dichloro-3-methylphenyl -SOCH,- s CHs ::'ze 3-Ccl | 4-Cl Hel s Amorphou
3 n s
: NCH Amide Amorphou
240 3,4,5-Trimethoxybenzoyl 2-Chloro-5-methylphenyl -SOCH- s CHs . bond 3-Cl 4-Cl Hel s .
NCH i
o4y | 345 Trimethoxybenzoyl 2,3,5-Trichlorophenyl -S0CH; s CHs /Z";ie 3cl | 4l Hel s | Amorphou
3 S
i NCH Amide Amorphou
942 3,4,5-Trimethoxybenzoyl 2-Chloro-5-methoxyphenyl -SOCHz- S CHs . bond 3-Cl | 4l HCl s "
3,4,5-Trimethoxyb | SOCH s CH NCH | Amide 3-Cl | 4Cl HCl s Amorphou
243 o-rimethoxybenzoy 2-Chloro-3-methoxyphenyl R ° s bond : - s
i f NCH Amide Amorphou
944 3,4,5-Trimethoxybenzoyl 2-Chloro-3,5-dimethyl -SOCH.- S CHs . bond 3-Cl 4-Cl HCl s .
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486, 2,3-Dimethoxybenzyl3s , 3,4,5-Tri
methoxylbenzoylSOCH2sCH3NCHNH3-CI4-Cl11HClraGemiGAmorphou
4872,4-Dimethoxybenzyl3s 3,4,5-Tri
methoxylbenzoylSOCH2sCH3NCHNH3-CI4-CI11HClraGemiGAmorphou 488thoxylbenzyl 13s
3,4-Dime 3,4,5-Tri

methoxylbenzoyl3,5-DimethoxybenzylSOCH2sCH3NCHNH3-CI4-Cl11HClraGemiGAmorphou
_ . ] _ N H NCH Amide Amorphou
4893s 3,4|5-Tri rn@iWWQ%MLQQCHZs&;&%ugﬁuﬁyﬁetﬁ&%ﬂgumﬁrm@Arr orpheul  cp, 3 o s [ 4o |11 | ke s "
4902-ChlgreBiénzyi3s-3,4,5-Fri v
N mide
methoxylbenzoy|2-EhforstienesiS0 CH23GIORMNHNKI-GdoGbhGCISAREphou A9L3s o | | o | &0 | 4o |11 | rer s ) Amoee
3,4,5-Tri methoxylbenzoylIEenzyISOCHZsCH,3|\!CHNH36CIAII-CI11HC sAgnc(arphou 422\ S3 4 [NeH | Amice sor | ac L1l v s | Amorphou
Hi - inRIphen .| -SQCH,- - -
2-MethylbenzylSGERTSEIIKEENK H3-Cl4-CIITHETERRIE M hou 5-Tri|metlixyloenzoyl 495 39 » | b s
, 3 4 3-F|L10r0ben§¥l§%Hg§g;h;§}NCHNI—%SC-%M—%ZIlIlHCIsAmorphou 5-Tgimethoxybemnzoyl, | NCH | Amde | ool ae | 1|1 | wa | s | Amomhou
494 38 248 - oropneny! 3 bond s
’ . NCH Amide Amorphou
949 3,4,5-Trimethoxybenzoyl 2-Chloropheny -S02CHz- CHs . bond 3-Cl 4-Cl 101 Hl R "
. NCH Amide Amorphou
250 3,4,5-Trimethoxybenzoyl 2-Chlorophenyl -SOCH;- R CHs . bond 3-Cl 4-Cl 1 1 HCI R )
. NCH Amide Amorphou
951 3,4,5-Trimethoxybenzoyl 2-Chloropheny -SCHz- CHs . bond 3-Cl 4-Cl 101 Hl R "
3,4,5-Trimethoxybenzoyl NHCOCH;- CHs NCH | Amide 3cl | 4cl | 1] 1] Ha R Amorphou
9259 2-Chlorophenyl 3 bond s
. NCH Amide Amorphou
953 3,4,5-Trimethoxybenzoyl 2-Chlorophenyl -SOCH,- R CHs \ bond 3-Cl 4-Cl 1 1 HCI s .
NCH i
954 3,4,5-Trimethoxybenzoyl 2-Chlorophenyl NHCOCH;- CHs ::'ze 3-Cl | 4Cl | 1| 1| Ha s Amorphou
3 n s
. NCH Amide Amorphou
955 3,4,5-Trimethoxybenzoyl 2-Chlorophenyl -SCHo- CHs . bond 3-Cl 4-Cl 1 1 HCI s .
956 Trifluoroacetyl Benzyl NHCOCH;- CHs NeH 0 3-Cl | 4Cl | 1| 1| Ha s Amorphou
3 S
M CONH2 H CH3 [¢) (0] 3-Cl 4-Cl 1 1 Free racemic Amorphou
257 ethyl Benzyl i
M -SOCH:- s CHs o 0 3cl | 4Cl [ 1] 1] Ha s | Amerhe
258 ethyl Phenyl "
959 Benzyl Benzyl -SOCH:- s CHs o 0 3Cl | 4Cl | 1| 1 | HCl | racemic Amo;phou
NCH ) Amorphou
260 Benzoyl tert-Butyl CONH; H CHs . 0 3Cl | 4Cl | 1| 1 | free | racemic .
A CONH; | H CHs NH o acl | 4c [ 1] 1| Ho | racemic | AP
261 cety! Benzyl i
262 4-Cyanobenzyl tert-ButyI CONH2 H CHs (0] ] 3-Cl 4-Cl 1 1 Free racemic Amo;phou
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, 3,4,5-Tri methoxylbenzoyl3,5-DifluorobenzylSOCH2sCH3NCHNH3-CI4-CI11HCIsAmorphou
4953s 3 4 2-Trifluoromethyl be nzy ISOCH2sCH3NCHNH3-CI4-CI11HCIsAmorphou 5-Tri
methoxylbenzoyl, 496 1, 1113 111111'1 3r u 4 SOCH2sCH3NCHNH3-CI4-CI11HCISTmo
5-Tri methoxylbenzoyl phol ~ 97, 3-Trifluorobenzyl3s , 310
3,4,5-TrimethoxybenzoylCyclohexylmethylSOCH2sCH3NCHNH3-CI4-CI11HCIsAmorphou
4983 3,4,5-Tri

methoxybenzoyl2aChlsahgnzylSOCH2s(Hd3NCHNH3-CI4-CI11HCIRAmoEphpu A993s ok o o 3l [ 40 [ 1| 1| Fee | racemo | AT
3,4,5-Tri methoxybenzoyi2-MethylbenzylSOCH2SCH3NCHNH3-Ci4-CITITHCIRAMorphou Amorphou
5003s 3,4|52Ft mRRay BRI M ordEFNISOCH2SCHINCHNHHAC 1 1H  Amarptiou. | © | ° [ =@ jrjrjme] @ .
5011311s| .. | 34,5 Trimethoxybenzyl 9H-Fluoren-9-yl-methy! CONH; H CHs 3cl | 4cl Free | racemic Am°;ph°“
ogg | 3:45-Trimethoxybenzyl 2-Indanyl -SOCH;- s CHs 3-Ccl | 4l Hel R Am°;ph°“
o7 | 34.5-Trimethoxybenzyl tert-Butyl CONH; H CHs 3cl | 4 Free | racemic A’"":’m”
og | 34 5-Trimethoxybenzyl Ethyl CONH; H CHs 3-Cl | 4 Free | racemic A’"";"m”
069 | 3:4/5-Trimethoxybenzyl tert-Butyl CONH, H H 3-Cl | 4cl Free |  racemic Amo;phou
o70 | 3:4.5-Trimethoxybenzyl n-Pentyl CONH; H CHs sCl | 4C Free | racemic Amo;phou
o771 | 3:45-Trimethoxybenzyl Benzyl CONH; H CHs 3Cl | 4C HCI | racemic Amo;phou
o79 | 3:45-Trimethoxybenzyl Methy CONH; H CHs 3Cl | 4C HCI | racemic Amo;phou
g7g | 3:4,5-Trimethoxybenzyl n-Propyl CONH; H CHs 3Cl | 4Cl Free | racemic Amo;phou
o7, | 3:45-Trimethoxybenzyl Allyl CONH; H CHa sa | 4 Free | racemic Amo;phou
o75 | 3:45-Trimethoxybenzyl Cyclohexylmethyl CONH, H ChHs | 4c Free | racemee Amo;phou
g7g | 3:4.5-Trimethoxybenzyl iso-Propyl CONH; H CHs 3cl | 4ci Free | racemic Amo;phou
g77 | 3:45-Trimethoxybenzyl Cyclohexylmethyl CONH; H CHs 3cl | 4l Free | racemic Amo;phou
g7g | 3:45-Trimethoxybenzyl Cyclohexyl CONH; H CHs 3-Cl | 4l Free | racemic Am°;ph°”
g79 | 3:4.5-Trimethoxybenzyl Cyclopentyl CONH, H CHs 3cl | 4l Free | racemic Am°;ph°“
og0 | 345-Trimethoxybenzyl Benzyl -80CHz s CHs ch 4 HOl | racemic AmO;phou
oy | 3:4.5-Trimethoxybenzyl iso-Butyl CONH, H CHs 3cl | 4l HCI | racemic Am°;ph°“
o9 | 3:4.5-Trimethoxybenzyl Benzyl “NHCOCHz- CHs 3Cl | 4Cl HCl | racemic Amogphou

298




3,4,5-Tri methoxybenzoylSOCH2sCH3NCHNH3-CI4-CI11HClraGemiGAmorphou
502Bis(trifluorometh yl) ph eny 13s 3,4,5-Tri
methoxybenzoylAdamantylISOCH2sCH3NCHNH3-CI4-CI11HCIsAmorphou 5033s 3,4,5-Tri
methoxybenzoyll -Ph enethyISOCH2sCH3NCHNH3-Cl4-Cl11HCIsAmorphou 5043s 3,4,5-Tri
methoxybenzoylAdamantylmethylSOCH2sCH3NCHNH3-CI4-CI11HCIsAmorphou 5051311s

3,4,5-TrimethoxybenzoyIn-PropylISOCH2sCH3NCHNH3-Cl14-Cl11HCIsAmorphou 5063s
3,4,5-Tri meg@oxybeazaybﬁ@@kh&sCHSN CHiNERsG14-CI11IHCIRAmMOrpheu50TEYS3s  chs acl | 4 Hol | racemic | AT
3,4,5-Trimethoxy%%nsz% é IgluorODenzyI'“>UL,HASL,HdI\IL,HI\IHd-L,I4 QITIHCISAMorphou o | o - T Amorpion
’ . - - - racemic
5083s 3,4/52F METHOXYBEAYONSOCH2$ENENESRNH3-CI4-C111HCIRAMGrphou 509pheny! s
1311s 2-FHugro 3 M&Tmmxbmxybenzoylaﬂerﬂﬂuéﬁhno met hy | be nzy -sock- s Chs 3cl | 4cl Hol | racamic | AT
ISOCH2sCH3NC L\?‘lﬁ I11HCIRAnor hou 5103s 3,4,5-Tri | Amorphou
- [rimeétho -SOCHz- s CHs 3-Cl | 4-Cl HCI | racemic
methoxybengféyl ohexy. mnfh\llSﬁ(‘H?‘&Pu JQef\r]%yll—ll\ll—l’-l Cl4-Cl111HCIRAmMorphou 5113s s
g A . Amorphou
3,4,5-Tri meg@pxybéﬁriwyﬁ@ewtsﬂ@ONHZHM&N@HWHB-CM-CI11HCIRA<|"ﬂ’orphou 5123s3B- 3 3-Cl | 4-Cl HCI | racemic :
i Q - - - i morpnhou
Dlphenylrr eg;gllv Q,QW%%%Q}N&E‘NH:B C|é‘r_l\%|ﬂ:!.y:l|.b|;|rEJISAm0rphOU 3 Trlﬂ USQEQz-prOplony I ’ %LhS 1 3-Cl 4-Cl HCI racemic A :h
989 3,4,5-Trimethoxybenzyl 4-Chlorobenzyl -SOCH2- S CHs 3-Cl 4-Cl HCI racemic Amo;phou
290 3,4,5-Trimethoxybenzyl 2-Methylbenzyl -SOCH2- S CHs 3-Cl 4-Cl HCI racemic AmO;Phou
991 | 3:4.5-Trimethoxybenzyl 2-Chloropheny! -SOCH:- s CHs 3cl | 4l HCl | racemic Am";"h"“
9go | 3:4.5-Trimethoxybenzyl 2-Chlorobenzyl -SOCH:- s CHs 3cl | 4l HCl | racemic Am";"h"“
903 3,4,5-Trimethoxybenzyl 4-Bromobenzyl -SOCH2- s CHs 3-Cl 4-Cl HCl racemic Amo;phou
994 | 3:4.5-Trimethoxybenzyl Benzyl -SOCH:- S CHs 3-Cl | 4l HCI s Amo;phou
905 | 3:45-Trimethoxybenzyl Benzyl -SOCH;- s CHs sCl | 4C Hel R Amo;phou
996 | 3:4.5-Trimethoxybenzyl 2-Chlorobenzyl -SOCH;- s CHs 3-Cl | 4l Hl R Amo;phou
997 | 3:4.5-Trimethoxybenzyl 2-Methylbenzyl -SOCH;- s CHs 3-Cl | 4l Hl R Amo;phou
99g | 3:4.5-Trimethoxybenzyl 3-Methylbenzyl -SOCH;- s CHs 3-Cl | 4l Hel R Am°;ph°”
999 | 34.5-Trimethoxybenzyl 4-Methoxybenzyl -SOCH.- s ChHs | 4 He R Amozﬁhou
300 | 345-Trimethoxybenzyl 3-Chlorobenzyl -SOCH;- s CHa acl | 4c HCl R Am°;ph°“
501 | 3:4.5-Trimethoxybenzyl Phenyl -80CH;- s CHs sCl | 4C Hel s Amo;phou
09 | 3:45-Trimethoxybenzyl Phenyl CONH: H CHa 30| 4 HCl s Amo;phou
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13s 1 3,3,3-Trifl uoropropiony IDiphenylmethyINHCOCH2CH3NCHNH3-CI4-CI11HCI 143 311

3,3,3-TrifluoropropionylDiphenylmethyINHAOHCH3NCHNH3-CI4-CI11HCIAmorphou 5153
3,3,3-TrifluoropropionylDiphenylmethyl-c(OH)CH2-sCH3NCHNH3-CI4-CI11HCIsAmorphou
516 3,3,3-TrifluoropropionylDiphenylmethyl-502CH2-CH3NCHNH3-CI4-CI11HCIsAmorphou
517 3,3,3-Trifluoropropionyl9H-Fluoren-9-yl-SOGH2-sCH3NCHNH3-CI4-ClI11HCIsAmorphou

518
3,3,3-Trifluoropropipnyliiskhsny) cyclopsniylSOGH2-sCH3NCHNH3:&GI4-CI11HCIsAmaorph “F | o acl | aci free | racemic | Amorphou
OU 519 303 3 S
. . . L NCH ,
3,3,3-TriflyorgpropibhyidChivrobehzyl-SQGHR2-sSCH3NCHNH3-CI4-Cl1i#€IsAmorphou 820 | o | 3Cl | 4ci
2-Difluoroacetyl ?thyquﬁthgl-NHCOC HZ2-CH3NCHNH3-CIA-CITIHCISAmorphou 521 NCH o ol | aci i | Amorphou
. = = . 2= - = ree racemic
2-DifluoroacetylDipheNVIKIEHYITEY G H2-sEHSNCHNH3-CI4-Cl1 1HC|sAmorphou|522|2-Ch | - :
loro-2,2-d fifluoropggtyirhenyimeainyl-NHEQEH2-CH3NCHNH3-CI4:CliLHCIsAmerphoy, 523 N o aa | ac vor | racemic | Amorphou
2-Ch loro-2;228-iflucroacetyl9H-Fluoren-9-yl-SOGH -sCH3NCHNH3-Cl4-Cl1 1 HClsAmerphou—— :
524 2-Ch |org,2,23¢5-Trimethoxybenzoyl tert-Butyl -SOCH;- s CHs o o 3cl | 4cl Free | racemic Am°;"h°“
ifluoroacetylCycl :)Qgg_wllr(@mgxngg)‘%gthyl-sggrslyg-sCH3NCHNH3-CI4-(,I1_;JELgIsAmorphou Q25 | NeH | sa | ac vor | racemia | Amorphou
2-Ch loro-R,2¢ | Iunm:am:\fquy -Xanthen-9-y|-SOGH -sCH3NCHNH3-Cl4-CI11HClIsAmorphou| ° s
. . Amorphou
526 2-Ch lorg;2 BenzytisoctybeCHENCHMHB@I4-CI11HCIsAmorphou 2ed-ifluorqaecetyl c+ NH ° 3Cl | 4Cl Free | racemic v
: NCH Amorphou
310 3,4,5-Trimethoxybenzoyl Benzyl -SOCH,- s CHs . o 3-Cl 4-Cl Hel R .
411 | 3:4/5-Trimethoxybenzoyl Cyclopentyl -SOCH;- s CHs o o 3Cl | 4Cl Hel R Am°;ph°“
. NCH Amorphou
312 3,4,5-Trimethoxybenzoyl 3-Chlorobenzyl -SOCHz- s CHs . o 3-Cl | 4-Cl HCI R "
3,4,5-Trimethoxybenzoyl CONH H CH Ner o 3-Cl | 4-Cl e s Amorphou
gig | >0 rybenzoy Pheny! ’ ’ s s
14 | 345 Trimethoxybenzoyl Phenyl -SOCH;- s CHs 0 ° 30| 4 HCl s Amo;phou
. NCH Amorphou
315 3,4,5-Trimethoxybenzoyl Phenyl CONH; H CHs . o 3-Cl | 4-Cl HCl R "
316 Trifluoroacetyl Diphenylmethyl -SOCHz- s CHs Ner NH 3-Cl | 4-Cl HCl s Amorphou
3 S
. . NCH Amorphou
317 Trifluoroacetyl Diphenylmethyl -80,CH;- CHs . NH 3-Cl | 4-Cl HCl s "
. . NCH Amorphou
318 Trifluoroacetyl Diphenylmethyl -C(OH)CH:- S CHs NH 3-Cl | 4-Cl HCI s
3 S
NCH Amorphou
319 | Trifluoroacetyl Diphenylmethyl CONFte : CHs s N | 4a Het s s
. . NCH Amorphou
390 Trifluoroacetyl Diphenylmethyl NHAc H CHs . NH 3-Cl | 4-Cl HCl s "
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527, 2-Ch loro-2 2-Chlorobenzyl-socH,-sCH3NCHNH3-Cl4-CI11HClsAmorphou 2-d

ifluoroacetyl 528, 2-Ch loro-2,2-d

ifluoroacetyl1-(1-Phenyl)cyclopentyl-socH,-sCH3NCHNH3-CI4-CI11HCIsAmorphou 529
2-AminoacetylDiphenylmethyl-socH,-sCH3NCHNH3-Cl4-Cl11znasAmorphou 530 (2-NCH
Diphenylmethyl-soGH,-sCH3NH3-Cl4-Cl11zHasAmorphou

531Chlorophenylcarbamoyl)formyl3 312 5323,5-B is(trif | uro met hy 1) be
nzylPhenyl CONHZhGI38(03-Cl4-Cl11FmatdadamiisAnnorphou d 34,5044 TR L B sl | ac ol Amorphou
methoxyl A2 I athVICOMHOHOC 200 AR _ClA- CUAErecraC ormiC Anthoarnhou 22 2 AN 3 s
CIILyII\AICLI |_y|vun|| LI/ I A I KO AV AW LU0 7] L, il 7 N B N | ICCIQ\JCI-III\JI_\IIIIUIPIIUU JOIO I il NCH Amorphou
SOCH2sGH3NCH@e@-&Cl11HCIraGedtiGhormaorphou 5-Tri methoxyltferzoyl 534, | o , NH o sC ] 4l Kl .
N,N-Diphenylamino3s , 3 4 CONHZHCH3NCHGO03-CIl4-Cl1IFreeraGerniGAnNofphol 5-Tri | nc Amorphou
grglgorﬁiaﬁetﬁ 1-(1-Phenyl)cyclopentyl -NHCOCH;- CHs NH 3-Cl 4-Cl HCl
methoxylbenzoy . Phenyl3s ) s
. NCH Amorphou
394 Trifluoroacetyl Cyclopentyl(phenyl)methyl -NHCOCH- CHs . NH 3-Cl | 4-Cl HCl .
: NCH Amorphou
395 Trifluoroacetyl 9H-Xanthen-9-yI -NHCOCH,- CHs NH 3-Cl | 4-Cl HCl
3 S
- H NCH Amorphou
396 Trifluoroacetyl Dicyclohexylmethyl -NHCOCH,- CHs NH 3-Cl | 4-Cl HCI
3 s
NCH Amorphou
397 | Trifluoroacetyl Bis(4-chlorophenyl)methyl “NACOCH:- CHs s N | 4a Het s
NHCOCH CH NeH NH 3-Cl | 4Cl Hel Amorphou
398 | Trifluoroacetyl Bis(4-methoxyphenyl)methyl i i : s - ) s
H NCH Amorphou
399 Trifluoroacetyl Diphenylmethyl -NHCOCH- CHs , NH 3-Cl 4-Cl HCI )
NCH
430 Trifluoroacetyl Benzyl NHCOCH;- CHs ¢ NH 3-Cl | 4Cl Hel Amorphou
3 s
: NCH Amorphou
331 Trifluoroacetyl 2-Chlorobenzyl -NHCOCH- CHs NH 3-Cl | 4-Cl HCl
3 s
. NCH Amorphou
339 Trifluoroacetyl 2-Methylbenzyl -NHCOCH,- CHs NH 3-Cl | 4-Cl HCl
3 s
H NCH Amorphou
333 Trifluoroacetyl 2-Fluorobenzyl -NHCOCH- CHs NH 3-Cl | 4-Cl HCl
3 s
: NCH Amorphou
334 Trifluoroacetyl 4-Chlorobenzyl -NHCOCH,- CHs NH 3-Cl | 4-Cl HCl
3 S
. . NCH Amorphou
335 Trifluoroacetyl 2-Trifluoromethylbenzyl -NHCOCH,- CHs NH 3-Cl | 4l HCl
3 S
: NCH Amorphou
336 Trifluoroacetyl 3-Chlorophenyl -NHCOCH,- CHs NH 3-Cl | 4-Cl HCl
3 S
. NCH Amorphou
437 Trifluoroacetyl Phenoxy -NHCOCH- CHs NH 3-Cl | 4-Cl HCl P
3 s
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, 3,4,5-Tri methoxylbenzoylN-Methyl-N-phenylam
iNno0SOCH2sCH3NCHGO03-CI4-CI11HClraGerniGAnnorphou 5363s 3,4,5-Tri
methoxylbenzoyl1-PiperidyISOCH2sCH3NCHGo03-Cl4-CI11HClraGerniGAnnorphou 5373s

3,4,5-Trimethoxybenzoyl4-MorpholinylSOCH2sCH3NCHG03-Cl4-CI11HClraGerniGAnnorpho
u 5383s 3,4,5-Tri methoxylbenzoyIN-Methyl-N-phenylam

ino0SOCH2sCH3NCHG03-ClI4-CI11HCIsAnnorphou 5393s
3,4,5-TrimethoxyhanzrylyCyclohexyl-Nrmatbdami NHCOCH:- CHa NCH | ac | ac el Amorphou
noSOCH2sCH3NCHG03-Cl4-Cl11HCIraGerniGAnnorphou 54031115 3,4,5-Tri — :
methoxy|ber§§§)y w:M|e|tu|_N_pheny|am Diphenylmethyl -SOCHz- s CHs . NH 3-Cl 4-Cl HCl Amo;phou
inoOSOCHZSCH3 CHGoB Cl4-CI1IHCIraGerniGAnnorphou 5413s 3,4,5-Tri NCH Amorohou
Pr |on¥] 1-(1-Phenyl)cyclopentyl "NHCOCH;- CHs NH 3-Cl | 4-Cl HCI P
methoxylbenzoyIN-Methyl-N-(2-tolyl)am s s
iN0SOCH2sCH3NG 6@ 3-Cl4-CI11HCIraGgrpifpmporphou 5423s 3,4,2xhkl. o | NP P o Amorphou
methoxylberRzoylSOCH2sCH3NCHGo3-Cl4-ClIIIHCIRARnorphou-543N-Methyl-N-(2-tolyllam— :
ino3s 3,4, LB Pivaloyl Dipnehylmethyl “NHCOGH,- CHs NCH NH 3cl | 4cl e Amorphou
3 S
methoxylbenzoyl2- |etranydroqunouylbULstt,HdN(,Hbos -Cl4-CITTHCIraGern bAnnorJ)nou NCH Ju—
A -SOCHz- S H 3-Cl 4-Cl Cl
544311s 3,45 Trii&thoxybenzoyIN-Meth§iPR2%Morophenylam " . " i ;
inoSOCH?s%L—IB Néelf03-Cl4-Cl11HClraGgrgifamporphou 5453s 3,3, 3xkkifl Uorppsopiony, o NH 3c | ac Hel Am°;p“°“
IDiphenylaminoSOCH2sCH3INCHG03-Cl4-Ctt1HCisAnnorphou 5463s 3,3, 3-tif prm—
uoropropionys1-|iissliy|SOCH2sCH3NCHERSMahet|1 1 HCIsAnnorphou™5473s 8|3, 3-Triff™ | © | ™ | ¢ | ¢ Ha s
uoropropic)n¥4tI;2-Tm&ﬂ@hydroqunolinSOCH&s@InlﬁNCHGO&CM-CI11HCIsAsmno 'phows 548 ch. NH NH 3l | 4c Hel A’“";"“"“
11113 111115 -1 Methyt i3,4,5-Trimetho% phenyt CONH2ZHCH30 1S|,gle 3-Ct NCH .
347 Methansulphonyl Iphenylmethyl -SOCH- s CHs NH 3-Cl | 4-Cl HCl morphou
3 S
aus iso-Butyryl Diphenylmethy! -S0.CHz- CHs Ner NH 3-Cl | 4-Cl Hel Amorphou
3 S
g0 | iSO-Butyryl 1-(1-Phenyl)cyclopentyl -NHCOCH:- CHs NeH NH 3cl | 4Cl HC Amorphou
3 S
. -SOCH;- s CHs NCH NH 3-Cl | 4l 2HCl Amorphou
350 H Diphenylmethyl s s
H Diphenylmethy! -SOCH,- s CHs NeH NH 3-Cl | 4-Cl 2HCl Amorphou
351 3 s
459 | H Diphenylmethyl -SOCH,- s CHs o NH 3-cl | 4l HCl Am°;ph°“
253 H Cyclopenyl(p h e n yl)methyl -SOCH;- s CHs NeH NH 3-Cl | 4l e Amorphou
3 S
354 H 1-(1-Phenyl)cyclopentyl -SOCH,- s CHs NeH NH 3-Cl 4-Cl 2HCI Amorphou
3 S
NCH Amorphou
355 H Cyclopentyl -SOCH;- s CHs . NH 3-Cl | 4-Cl 2HCI "
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4-Cl 2 1 FreeraGer~,G~~j lllllll .4.bond 313 4-C anobenz

3,4,5-Trimethoxyphenyl CONH2HCH30Single3-Cl4-Cl21FreerdoeiAnnorphou | 550y bondd y
3,4,5-Tri methoxybenzylMethylCONH2HCH30Single3-CIl4-Cl20FreeraGeiAnnorphou
551bonds 3,4,5-Tri
methoxybenzylMethylSOCH2SCH30Single3-Cl4-CI20FreeraGeiAnnorphou 552bonds

3,4,5-Tri methoxybenzylMeth SOCH2SCH30Single3-CIl4-CI20FreeSAnnorphou | 553ybonds
3,4,5-Tri methox yhenzylMethyISOCHZSC,I,—_BQpﬁingIe3-CI4-CI20FreeR ossAnnorphoul  cu, | MM W e | ac | 1] 1| o s | Amorphou
554b d 2 3% Ty athosvevibanzuviHCONIH2HCH 2N S inala2 ClA-Cl20FErecoraC oA nnaoarnhow 3 s
On S I, T, J |l II IIICLI IUI\yIJCIILyII NOUINT TZT T Ol IUU\JIIIHIC\J IOl TCCTTAOCIAITTUI "nmou NCH
555bonds|3,4,5-ri methoxybenzyln-Pro | 2-Chlorobenzyl -SOCH:- s CHs NH 3-Cl | 4Cl 2Hol | s | Amerho
3 S
CONH2HCH30Single3-CI4-ClZ21FreeraGeiAnnorphou I 556pybonds 3,4,5-Tri NCH Amorohou
H 1-Phenethyl(SorR) -SOCH,- s CHs NH 3-Cl | 4-Cl 2HCl s P
methoxybenzglBenz ) s
450 H 1-Phenethyl(SorR) -SOCH,- s CHs Ner NH 3-Cl | 4-Cl 2HCl s Amorphou
3 S
NCH
360 Ethoxycarbonylmethyl Diphenylmethyl -SOCH:- s CHs NH 3-Cl | 4-Cl 2HCI s Amorphou
3 S
. Diphenylmethyl -SOCH;- s CHs NCH NH 3-Cl | 4l HCl R Amorphou
361 Diphenylmethylcarbamoyl 3 s
NCH
269 Difluoroacetyl 1-Phenylcyclopentyl -SOCHz- s CHs NH 3-Cl | 4-Cl HCI s Amorphou
3 S
NCH
263 Chloroacety! Diphenylmethyl NHCOCH;- CHs NH 3-Cl | 4l Hel s Amorphou
3 S
H NCH Amorphou
364 Carbamoyl Diphenylmethyl -SOCH;- s CHs NH 3-Cl | 4-Cl HCI s
3 S
. NCH Amorphou
365 Carbamoyl Diphenylmethyl -NHCOCH,- CHs NH 3-Cl | 4-Cl HCl s
3 S
366 Benzyl Phenyl CONH H CHs O NH 3-Cl 4-Cl Free racemic Amo;phou
a67 | Acetyl Diphenylmethyl -SOCH;- s CHs o NH 3cl | 4c HCl s Amo;phou
268 Acetyl Diphenylmethyl -SOCH;- s CHs NeH NH 3-Cl | 4-Cl Hel s Amorphou
3 S
NCH
260 Acetyl Diphenylmethyl -S0zCH;- CHs ¢ NH 3-Cl | 4Cl Hel s Amorphou
3 S
470 Acetyl Diphenylmethyl -NHCOCH- CHs NeH NH 3-Cl | 4-Cl Hel s Amorphou
3 S
g7, | Acetyl Dipnehylamino -NHCOCH:- CHs NH NH 3cl | 4cl Hel s Am":’h"“
NCH Amorphou
379 Acetyl 2-Ch|0r0ben2y| -SOCHa- S CH3 . NH 3-Cl 4-Cl HCI R .
NCH Amorphou
a3 | Acetyl Phenyl -SOCH,- s CHs ] NH 3-Cl | 4-Cl Hel s "
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CONH2HCH30Single3-Cl4-Cl21FreeraGeiAnnorphou | 557ylbondllls 2 2-Dimeth 3,4,5-Tri
methoxybenzyll CONH2HCH30Single3-Cl4-Cl21FreeraGeiAnnorphou ro |, 558y bonds p
py 3,4,5-Tri methoxybenzylMeth CONH2HCH30Single3-Cl4-CI21FreeraGeiAnnorphou |

559ybonds 3,4,5-Tri methoxybenzyl3,4,5-Tri
methoxyphenyl CONH2HCH30Single3-Cl4-CI21FreeraGeiAnnorphou 560bonds 3,4,5-Tri
methoxybenzyl3

4,5-Tri methoxybenzyl CONH2HCH30Single3-Cl4-Cl21FreeraGeiAnnorphou

561bonds|3,4,5-Tkieethoxybenzoyl CONH2HEGH3NCHSIngle3-Cl4-G12QkseeraGeiAnnorghoul " | sl | 4c Hel s | Amorphou
562Methy[386nels-3:4;5-Tri -~ :

. . A A Amorph
methoxybenzoylCOMH2HCH3NCHSIngleB=@¥4-CI20FreeraGeiAnnorpheti’5663H3bends c+ . NH | 3Gl 4l Hol | s | PO
3,4,5-Tri methoxybenzoylCONHZHCH3N CHSlnggleS-C|4-C|21FreeraJelAnnorph iy NCH Amorphou

376 Acetyl Cyclopentyl -SOCH,- s CHs . NH 3-Cl | 4-Cl HCl s "
4-Hydroxy-3,5- NCH
. (S)-1-Indanyl -SOCH.- S CHs NH 3-Cl 4-Cl HCl S Amorphou
377 | Dimethoybenzoyl i s
. Amorphou
378 4-Cyanobenzyl Phenyl CONH:2 H CHs (o] NH 3-Cl 4-Cl Free racemic s
NCH
yrg | 444 Trifluorobutyry! Diphenylmethyl -SOCHz- s CHs NH 3cl | 4l Hel s | Amorphou
3 S
NCH
280 4,4 ,4-Trifluorobutyryl Diphenylmethyl ~NHCOGH,- CHs NH 3-cl | 4l HCl s Amorphou
3 S
381 3,5-Dimethoxybenzyl Benzyl CONH; H CHs o NH 3-Cl 4-Cl Hel s Amo;phou
ag9 | 3.5-Dimethoxybenzyl Benzyl -SOCHz- s CHs o) NH 3¢l | 4-Cl HCl s A"‘O;Ph"“
NCH
983 3,5-Dimethoxybenzoyl (S)-1-Indanyl -SOCH:- s CHs NH 3-Cl | 4l HCl s Amorphou
3 S
Amorphou
384 | 3,5-Bis(trifluromethyl)benzyl Benzyl -SOCHz- s CH, 0 NH Eac i et Hel s s
Amorphou
385 | 3,5-Bis(trifluromethyl)benzoyl | Benzyl CONH. H CHs 0 NH sCl | 4C HCl s s
NCH
- 3,4-Dimethoxybenzoyl (S)-1-Indanyl -SOCH,- s CHs NH 3-Ccl | 4l HCl s Amorphou
3 S
- 3,4,5-Trimethoxybenzy! 1-Naphthyl CONH: H CHs 0 NH 3-Cl 4-Cl Free racemic Amo;phou
g | 345-Trimethoxybenzy! Diphenylmethyl -SOCH,- s CHs o NH 3-Cl | 4l Hel s Am":’h"“
49 3,4,5-Trimethoxybenzy! Phenyl CONH» H CHs o NH 3-Cl 4-Cl Free racemic Amo;phou
590 3,4,5-Trimethoxybenzy! n-Propyl CONH> H CHs o NH 3-Cl 4-Cl Free racemic Amo;phou
s01 3,4,5-Trimethoxybenzy! iso-Propyl CONH> H CHs o] NH 3-Cl 4-Cl Free racemic Amo;phou
392 3,4,5-Trimethoxybenzyl Cyclohexyl CONH; H CHs o NH 3-Cl 4-Cl Free racemic | Amorphou
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5642,2-Dimethylpropyl3bonds 3,4,5-Tri

methoxybenzoyl CONH2HCH3NCHSIingle3-Cl4-Cl21FreeraGeiAnnorphou 565Benzyl3bonds
3,4,5-Tri methoxybenzylEth CONH2HCH30Ester bond3-Cl4-Cl21FreeraGeiAnnorphou |
566ys C 3,4,5-Tri methoxybenzylclo SOCH2SCH30Ester
bond3-Cl4-CI21HCIraGeiAnnorphou ent |y 567p s y Annorphou Meth Phen

CONH2HCH30NH3-Cl4-Cl21FreeraGei ll 568yys
569so0-ButyrylDiphenylmethyINHbObH2CH3NCHT NH3-CI4-CI21HC| 314 3 °
BenzylPhenylCONK2itE3aMAz:Cl4-CldFrgera~emiGArnorphou 570803, | « CHs 0 N | 3a | 4 | 1| 1| Free | racemo | TP
394 3,4,5-Trimethoxybenzyl Cyclopentyl CONH; CHs o NH 3-Cl | 4-Cl Free | racemic Amo;phou
405 | 345-Trimethoxybenzyl 3,4,5-Trimethoxyphenyl CONH, CHs o NH 3cl | 4cl Froo | racemic | ""P
306 | 3:4/5-Trimethoxybenzyl 4-Trifluoromethylphenyl CONH; CHs o NH 3Cl | 4Cl HCl | racemic A'"°;ph°”
. . Amorphou
397 | 34.5-Trimethoxybenzyl Benzyl -SOCH- CHs o NH 3-Cl | 4l HCl | racemic .
. . Amorphou
398 | 345-Trimethoxybenzyl Cyclopentyl -SOCHz- CHs o NH 3-Cl | 4l HCI | racemic .
409 | 3/45-Trimethoxybenzyl 2-Chlorobenzyl -SOCH:- CHs o NH 3Cl | 4l Hel Ro| TR
. Amorphou
100 | 345-Trimethoxybenzyl Cyclopentyl -SOCHz- CHs o NH 3-Cl | 4-Cl HCI R .
. Amorphou
101 | 345-Trimethoxybenzyl Benzyl CONH: CHs o NH 3-Cl | 4-Cl HCI s .
w09 | 345 Trimethoxybenzyl Cyclopentyl -SOCH;- CHs o NH 3cl | 4cl HCl s Am°;ph°“
. Amorphou
403 3,4,5-Trimethoxybenzyl n-Propyl -SOCH;- CHs 0] NH 3-Cl 4-Cl HCl S .
. Amorphou
404 3,4,5-Trimethoxybenzyl Phenyl -SOCH,- CHs o NH 3-Cl | 4-Cl HCl s X
405 3,4,5-Trimethoxybenzyl 2-Phenethyl -SOCH,- CHs o NH 3-Cl | 4-Cl HCl s Amo;phou
NCH
106 3,4,5-Trimethoxybenzoyl Diphenylmethyl -SOCH,- CHs NH 3-Cl | 4l HCl | racemic | Amerphou
3 s
. NCH ) Amorphou
107 3,4,5-Trimethoxybenzoyl 9H-Fluoren-9-yl -SOCH;- CHs NH 3-Cl | 4-Cl HCI | racemic
3 s
: : NCH Amorphou
108 3,4,5-Trimethoxybenzoyl Diphenylmethyl -SOCH,- CHs NH 3-Cl 4-Cl Hel s
3 s
. ] NCH Amorphou
409 3,4,5-Trimethoxybenzoyl Diphenylmethyl -SOCH,- CHs NH 3-Cl | 4-Cl HCl R
3 s
. NCH Amorphou
410 3,4,5-Trimethoxybenzoyl 1-Naphthylmethyl -SOCH;- CHs . NH 3-Cl | 4-Cl HCl s .
411 | 3,4,5-Trimethoxybenzoyl 9H-Fluoren-9-yl -80CH- CHs NCH NH 3-Cl | 4-Cl HCl s Amorphou
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4 CONH2HCH3NCHNHS3-CI4-Cl21FreeraGerniGArnorphou 5-Tri methoxylbenzoyl 571,
Benzyl3s , 3,4,5-Tri

methoxylbenzoyl CONH2HCH3NCHNHS3-CI4-Cl21FreeraGerniGArnorphou 572Phenyl3s 3 4

CONH2HCH3NCHNH3-Cl4-CI21FreeraGerniGArnorphou 5-Tri methoxylbenzoyl 573,
Cyclohexyl3s , 3 4 CONH2HCH3NCHNH3-CI4-CI21HCIsArnorphou 5-Tri methoxylbenzoyl

574, Benz
575, Benz

yl3s , 3 4 CONH2HCH3NCHNH3-CI4-CI21HCIRArnorphou 5-Tri methoxylbenzoyl
yI3s , s s
i NCH Amorphou
412 3,4,5-Trimethoxybenzoyl 1,2,3,4-Tetrahydronaphthalen-1-yl -SOCH,- S CHs NH 3-Cl 4-Cl HCI s
3 S
P NCH Amorphou
13 3,4,5-Trimethoxybenzoyl 2-Tetrahydronaphthyl -SOCH,- s CHs NH 3-Cl | 4-Cl HCl s
3 S
. NCH Amorphou
14 3,4,5-Trimethoxybenzoyl (R)-1-Indanyl -SOCH;- S CHs NH 3-Cl | 4-Cl HCI s
3 S
P NCH Amorphou
5 3,4,5-Trimethoxybenzoyl (S)-1-Indanyl -SOCH,- s CHs NH 3-Cl | 4-Cl HCl s
3 S
. NCH Amorphou
16 3,4,5-Trimethoxybenzoyl Cyclopentyl(phenyl)methyl -SOCHz- s CHs NH 3-Cl | 4-Cl HCl s
3 S
q NCH Amorphou
7 3,4,5-Trimethoxybenzoyl 1-(1-Phenyl)cyclopentyl -SOCH- s CHs NH 3-Cl | 4-Cl HCl s
3 S
3,4,5-Trimethoxybenzoyl -SOCH,- s CH NeH NH 3-Cl | 4Cl Hel s Amorphou
418 o y y Bis(4-chlorophenyl)methyl ¢ s s
NCH
410 3,4,5-Trimethoxybenzoyl 9H-Xanthen-9-yl -SOCH s CHs NH 3-Cl | 4-Cl HCl s Amorphou
3 S
3,4,5-Trimethoxybenzoyl -SOCH,- s CH NeH NH 3-Ccl | 4-Cl Hel s Amorphou
490 L y y 1,1-Diphenylethyl : , .
i NCH Amorphou
21 3,4,5-Trimethoxybenzoyl 4-Chlorophenyl(phenyl)methyl -SOCH;- S CHs NH 3-Cl | 4-Cl HCl s
3 S
i NCH Amorphou
199 3,4,5-Trimethoxybenzoyl Cyclohexyl(phenyl)methyl -SOCHz- s CHs NH 3-Cl | 4-Cl HCl s
3 S
. . NCH Amorphou
493 3,4,5-Trimethoxybenzoyl Diphenylmethyl -SOCH,- R CHs NH 3-Cl | 4-Cl HCl R
3 S
P H NCH Amorphou
24 3,4,5-Trimethoxybenzoyl Diphenylmethyl -NHCOCH- CHs NH 3-Cl | 4-Cl HCl R
3 S
3,4,5-Trimethoxybenzoyl -SOCH;- R CH NCH NH 3-Ccl | 4-Cl Hel s Amorphou
495 o y y Diphenylmethyl ® s s
NCH
196 3,4,5-Trimethoxybenzoy! Diphenylmethyl -NHCOCH- CHs NH 3-Cl | 4-Cl Hel s Amorphou
3 S
. ] NCH Amorphou
97 3,4,5-Trimethoxybenzoyl Diphenylmethyl -SCH2- CHs NH 3-Cl | 4-Cl HCl s
3 S
. NCH ) Amorphou
198 3,4,5-Trimethoxybenzoyl 1-Naphthylmethyl -SOCH- s CHs NH 3-Cl | 4-Cl HCl | racemic
3 S
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3 4 SOCH2sCH3NCHNH3-CI4-CI21HCIRArnorphou 5-Tri methoxylbenzoyl 576, Benzyl3s , 3
4 SOCH2sCH3NCHNH3-CI4-CI21HCIsArnorphou 5-Tri methoxylbenzoyl 577, Benzyll3 1s , 3
PhenylCONH2HCH3NCHO03-Cl4-CI21HCIsArnorphou 5-B is(trif | uro met hy I) be nzoyl
579,3s 3,4,5-Tri methoxylbenzyltert-ButylCONH2HCH3003-Cl4-CI21FreeraGerniGArnorphou
580s 3,4,5-Tri methoxylbenzylBenzyl CONH2HCH3003-Cl4-Cl21FreeraGerniGArnorphou

581s 3,4,5-Tri methoxylbenzylPhen CONH2HCH3003-Cl4-CI21HClraGerniGArnorphou |
582ys 3,4/5-Tri methonmbengdRbenylCONRRICH3003-Cl4-CI21HCIsABarphoy 583s cv, | MM | w | sc | ac |1 |1 | ma | s | Amoso
3,4,5-Tri methoxylbenzylPhenylSOCH2sCH3003-Cl4-CI21HCIsArnorphou 584s o :
430 3,4,5-Trimethoxybenzoyl (R)-1-Indanyl -SOCH- s CHs NH 3-Ccl | 4l HCl R Amorphou
3 S
NCH
431 3,4,5-Trimethoxybenzoyl (S)-1-Indanyl -SOCH:- s CHs NH 3-Cl | 4l HCI R Amorphou
3 S
i NCH Amorphou
432 3,4,5-Trimethoxybenzoyl Bis(4-methoxyphenyl)methyl -SOCH;- S CHs , NH 3-Cl 4-Cl HCI S )
NCH
433 3,4,5-Trimethoxybenzoyl 1-(1-Phenyl)cyclopentyl -SOCH- s CHs NH 3cl | 4cl HC R Amorphou
3 S
4- NCH
3,4,5-Trimethoxybenzoyl ( ) ) -SOCH,- S CHs NH 3-Cl | 4-Cl HCl S Amorphou
434 Dimethylaminophenyl)(phenyl)methyl 3 s
i NCH Amorphou
135 3,4,5-Trimethoxybenzoyl Diphenylmethy -S02CH;- CHs . NH 3-Cl 4-Cl Hel s .
NCH
436 3,4,5-Trimethoxybenzoyl (S)-1-Indanyl -S0,CH,- CHs NH 3-Cl | 4l HCI s Amorphou
3 S
NCH
437 3,4,5-Trimethoxybenzoyl (S)-1-Indanyl -S0:CH;- CHs NH 3-Cl | 4l Hel R Amorphou
3 S
NCH
438 3,4,5-Trimethoxybenzoyl (S)-1-Indanyl ~NHCOCH,- CHs NH 3cl | 4Cl HCl R Amorphou
3 S
NCH
439 3,4,5-Trimethoxybenzoyl (S)-1-Indanyl -SOCH:- R CHs NH 3-Cl | 4l HCI s Amorphou
3 S
NCH
140 3,4,5-Trimethoxybenzoyl (S)-1-Indanyl NHCOCH,- CHs NH 3-Cl | 4l HCl s Amorphou
3 S
NCH
m 3,4,5-Trimethoxybenzoyl (S)-1-Indanyl -SCH2- CHs NH 3-Ccl | 4-Cl Hel s Amorphou
3 S
3,4,5-Trimethoxybenzoyl CONH; H CH NeH NH 3-Cl | 4-Cl Free | racemic | Amorphou
a2 |77 y y Benzyl s 3 :
3,4,5-Trimethoxybenzoyl CONH; H CH NCH NH 3-cl | 4l Free | racemic | Amorphou
443 o y y Phenyl ® s s
3,4,5-Trimethoxybenzoyl CONH; H CHs NCH NH 3-Cl | 4l Free | racemic | AmorPhou
444 v y y Cyclohexyl s s
3,4,5-Trimethoxybenzoyl CONH; H CH NCH NH 3-cl | 4l Free | racemic | Amorphou
445 o y y Cyclopentyl ® s s
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3,4,5-Tri methoxylbenzylPhen SOCH2sCH3003-CIl4-CI21HCIsArnorphou | 585ys
3,4,5-Trimethoxybenzoyltert-Butyl CONH2HCH3NCHO03-Cl4-Cl21FreeraGerniGArnorphou
5863s 3,4,5-Tri methoxylbenzoyl CONH2HCH3NCHO03-Cl4-CI21HCIsArnorphou 587Phenyl3s
3,4,5-Tri methoxylbenzoylPhenyl CONH2HCH3NCHO03-Cl4-CI21HCIRArnorphou 588s 315 3
3,3,3-Trifl uoropropiony 1BenzylSOCH2sCH3NCHO03-Cl4-CI21HCIsAmorphou 5903 3,3,3-Trifl

uoropropiony 12-PhenethylSOCH2sCH3NCHO03-CI4-CI21HCIsArnorphou 5923s
4-Cyan0benzy|Pr@nyl.ﬁ;l%a?ﬂé%BON H3§£ i%‘Frq}ﬁra]—‘ernIGArn Drpmu 5 35 5943,505 NCH NH 3-Cl 4-Cl 1 1 Free racemic Amorphou
1 1 B8 D he Dr\n—nll CONMNI CI21HlClIcArnarnh ol EQER E P 3 s
|S(tr|f I Uro mreuity I} T IILyIIJCIILy OOUITNT 121 I\/I TIJUINT TOT U UIZ LT 110 1TTol rJII O JIJII, I NCH
is(trif | uro|mgf hy 3 barmeyiBenzAG O CHRSCHARNIHGC14-CI21HCISAmemphou s 3,4,5-Tii | | M | &0 | a0l | 1| 1 | Free | racemic | ATOP0"
methoxylbenzylNie (;n I;{R@ICH ONH3- C|4IC||21FreeraGern|GArn0rprC1(% '596Yys 34,5 | | ac | aa |11 1| eee | came | Amorohou
methoxyl p_r‘}j%/!gqn- ’Spj?y 130N PFE ﬁ@lf?yllppm(‘prm(‘ Arnnrphnu | 597pys s
. . L NCH mor
3,4,5-Tri methox yWﬂW&H&@p&nﬂaleONl—,l,_?Fl;ggjl—IBON H3-Cl4-CI21Freera&erniGArnorphour: ) NH | 3CH | 4CH | 1| 1| Free | racemic | AMOPROY
598s
450 3,4,5-Trimethoxybenzoyl Cyclopentyl -SOCH:- s CHs NeH NH 3Cl | 4Cl | 1| 1| Ho | racemic | Amerphou
3 S
. NCH ) Amorphou
451 3,4,5-Trimethoxybenzoyl Benzyl -SOCHz- s CHs . NH 3Cl | 4Cl | 1| 1 | HCl | racemic "
. NCH ) Amorphou
452 3,4,5-Trimethoxybenzoyl n-Propyl -SOCH;- S CHs , NH 3-Cl 4-Cl 11 HCl racemic )
. ] NCH A Amorphou
453 3,4,5-Trimethoxybenzoyl iso-Propyl -SOCH,- s CHs NH 3Cl | 4Cl | 1| 1 | HCl | racemic
3 S
. NCH . Amorphou
454 3,4,5-Trimethoxybenzoyl tert-Butyl -SOCH- s CHs NH 3Cl | 4Cl | 1| 1 | HCI | racemic P
3 S
: NCH . Amorphou
155 3,4,5-Trimethoxybenzoyl n-Octyl -SOCH;- S CHs NH 3Cl | 4Cl | 1| 1 | HCl | racemic P
3 S
. NCH . Amorphou
456 3,4,5-Trimethoxybenzoyl Cyclohexyl -SOCHz- s CHs NH 3Cl | 4Cl | 1 | 1 | HCl | racemic P
3 S
3,4,5-Trimethoxybenzoyl -SOCH,- s CH NeH NH 3-Cl | 4Cl | 1| 1| Ho | racemic | Amerphou
457 o y y Phenyl > s ) S
3,4,5-Trimethoxybenzoyl -SOCH2- s CH NCH NH 3Cl | 4Cl | 1| 1 | Hol | racemic | AmorPhou
458 o Y y 4-Trifluoromethoxyphenyl ? : s s
NCH
159 3,4,5-Trimethoxybenzoyl Benzoyl -SOCHs- s CHs ] NH 3Cl | 4 | 1| 1| Ho | racemic Am°;ph°“
3,4,5-Trimethoxybenzoyl -SOCH- s CH NeH NH 3-Cl | 4Cl | 1| 1| Ho | racemic | Amerphou
460 o y y 4-Bromobenzyl ’ ° s s
_ NCH . u
161 3,4,5-Trimethoxybenzoyl 4-Fluorobenzyl -SOCH;- s CHs ) NH 3Cl | 4Cl | 1| 1| Hol | racemic Am°;p“°
3,4,5-Trimethoxybenzoyl -SOCH- s CH NeH NH 3-Cl | 4Cl | 1| 1| Ho | racemic | Amerphou
462 o y y 4-Methylbenzyl ’ ® s s
463 | 3,4,5-Trimethoxybenzoyl 4-Methoxybenzyl -SOCH;- s CHs NCH NH 3-Cl | 4-Cl | 1 | 1 | HCl | racemic | Amorphou

308



3,4,5-Tri methoxylbenzyln-Propyl CONH2HCH30NH3-CI4-CI21HClraGerniGArnorphou 600s
3,4,5-Tri methoxylbenzyln-OctyISOCH2sCH30NH3-Cl4-CI21HCIsArnorphou 601lllIs 3,4,5-Tri
methoxylbenzylCyclopentyl CONH2HCH30NH3-Cl4-CI21HClIraGerniGArnorphou 602s
3,4,5-Tri methoxylbenzylPhenylSOCH2sCH30NH3-Cl4-CI21HCIsArnorphou 603s 3,4,5-Tri
methoxylbenzylBenzyl CONH2HCH30NH3-CI4-CI21HCIsArnorphou 604s 3,4,5-Tri

methoxylbenzylBenzylSOCH2sCH30NH3-Cl4-CI21HCIsArnorphou 605s 3,4,5-Trj

methoxylbenzylBenzyl CONH2HCH30NH3-Cl4-CI21HCIsArnorphou 606lllls 3,4,5-Tri : °
methoxylbenzylE %a@+§@9&%’§QWONH 32@‘&?%%'C|8Arnorphou 60750&12415-1-” S CHs NCH NH 3-Cl 4-Cl 1 1 HCI racemic | AmorPhou
methoxylﬂeﬁ%lé%&elepen%yl%@@H%sGH%@NHS Cl4-Cl21HCIsArnerphou-608s-3,4L5-T+i : :

i P NCH ,
methoxylbenzyIn-P+6pyiSO@HesOH30N H3VBMeI2L HCIsArnorphou \609s+8,4}5-Tris CHs 3 NH 3cl | 4c | 1] 1 | Ho | racemic Amo;phou
methoxylbenzylR ne‘:‘rrglbU(,st(,HduNH5-L,\,A|4-L,|A|T|(,ISArnorpnou 6[L0s 316 NCH JR—

. “Tri L -SOCH,- CH NH 3-Cl 4Cl | 1| 1 | Ha i .
3,4,5-Trimethoxyberz IZSPREREIRYI-SOC AIYEBHEBNH3-CI4-Cl21HC |sAMGphoul 611 “™ | eeme |
3,4,5-TrimethoxybenzylBRenayibEnoHCH3ONHR: G- (12 1HCIsAmorphoy £12 s i I e s | ac | 1] 1| Ho | recemic | Amomhou

[ benzylBenzylCH20CH2PhHCH30NH3-Cl4-CI21HClsAmorphou613 : s

NCH morpnhou
Barrzycysiohexyl SO CH245Ch3RHAB-Cl4-CI21HCIsAmetphpu 634 | cHs ) NH 3l | 4cl | 1| 1 | Hol | racemic | A :h
3,4,5-Trimethoxybenzyliso-Propyt-SOCH2-sCH30NH3-Ci4-Ct21THCISAmorphou NCH
169 3,4,5-Trimethoxybenzoyl 2-Phenylethyl -SOCH s CHs NH 3Cl | 4Cl | 1| 1| Hol | racemic | Amorphou
3 S
3,4,5-Trimethoxybenzoyl -SOCHz- S CHs NeH NH 3-Cl 4-Cl 1 1 HCI racemic | AmorPhou
470 Allyl 3 S
. NCH . Amorphou
a7l 3,4,5-Trimethoxybenzoyl Chloromethylcarbonyl -SOCH,- s CHs . NH 3-Cl 4Cl | 1 | 1 | HCl | racemic .
3,4,5-Trimethoxybenzoyl 4-Chl -SOCH- s CHs NCH NH 3¢l | 4cl | 1| 1| Ho | racemic | Amorphou
472 -Chlorophenyl . .
NCH
473 3,4,5-Trimethoxybenzoyl 2-Chlorobenzyl -SOCH,- s CHs NH 3Cl | 4Cl | 1| 1 | HOl | racemic | Amehou
3 S
- 3,4,5-Trimethoxybenzoyl 3-Fluorobenzyl -SOCH:- s CHs NeH NH 3Cl | 4Cl | 1| 1 | Hol | racemic | Amorphou
3 S
NCH
s 3,4,5-Trimethoxybenzoy! 2,4-Difluorophenyl -SOCH,- s CHs NH 3Cl | 4Cl | 1| 1| Hol | racemic | AmorPhou
3 S
NCH
3,4,5-Trimethoxybenzoyl 2,5-Difluorobenzyl -SOCH:- s CHs NH 3Cl | 4Cl | 1| 1 | Hol | racemic | Amorphou
476 s s
NCH
477 3,4,5-Trimethoxybenzoyl 2,6-Difluorobenzyl -SOCH,- s CHs NH 3Cl | 4Cl | 1| 1 | Hol | racemic | AmorPhou
3 S
. NCH . Amorphou
478 3,4,5-Trimethoxybenzoyl 3,4-Difluorobenzyl -SOCH,- s CHs . NH 3-Cl 4Cl | 1 | 1 | HCl | racemic .
NCH
479 3,4,5-Trimethoxybenzoy! 3,5-Difluorobenzyl -SOCH;- s CHs NH 3Cl | 4Cl | 1| 1| Hol | racemic | AmorPhou
3 S
NCH
480 3,4,5-Trimethoxybenzoyl Cyclohexylmethy! -SOCH,- s CHs NH 3Gl | 4Cl | 1| 1| Ho | racemic | Amerphou
3 S
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619 3,4,5-Trimethoxybenzyltert-Butyl-SOCH2-sCH30NH3-Cl4-CI21HClsAmorphou 620
methoxybenzyl4-Trifluoromethoxyph enyl-SOCH2-sCH30NH3-CIl4-CI21HClsAmorphou 622
(trifluromethyl)phenyl methoxybenzyl3 -SOCH2-sCH30NH3-ClI4-CI21HCIsAmorphou 5-B is
623, 3,4,5-TrimethoxybenzylBenz -NHCOCH,-CH30NH3-Cl4-Cl21HcisAmorphou | 624y
3,4,5-TrimethoxybenzylBenz -OCH2-CH30NH3-Cl4-CI21HCIsAmorphou | 625y

3,4,5-TrimethoxybenzylBenz -oco-CH30NH3-Ci4-CI21HCIsAmorphou | 626y
3,3,3-TriflyoropropipgyidMstayienzyl- Sq{g gisC[{-ﬁNCHO:% -Cl4-CI2lHeisAmorphau 62%w, | ™" | w | sal | 4 HOl | racomic | Amerhos
3,3,3-TrifluetBpropionyt4-Chiorobenzy-sOCH 2 SEH3NCHO3-CH-Cl2it HeisAmprahow 628 -~ :
3,3,3-Triflyorgpropionyli@sitepersyimethyliseicdibmskddddiaii03-Cl4-Cl2t4eisAmorphou 629 | | NH 3cl | 4cC HOl | racemic | ATOTPRe!
3,3,3-Trifloropropionylin- F;]ropyl sOCH -<,CH§NCHOhS-CI4-C|21HC|sAnor hou (63D o NoH | ol | aci o | Amorphou
. hm [0):8 nzQ -~ R n . 2 - = racemic
3,3,3-TrifluorepropionyinHeXyF-E0EH,-s QAN B ER ®121 HeisAmorphou "l s
: NCH . Amorphou
184 3,4,5-Trimethoxybenzoyl 3-Trifluorobenzyl -NHCOCH,- CHs . NH 3-Cl | 4-Cl HCI | racemic .
3,4,5-Trimethoxybenzoyl -SOCHz- s CH NCH NH 3-Cl 4-Cl Hel racemic | AmorPhou
485 o y y 4-Trifluoromethylbenzyl : ¢ s s
: NCH . Amorphou
486 3,4,5-Trimethoxybenzoyl 2,3-Dimethoxybenzyl -SOCH2- S CHs . NH 3-Cl 4-Cl HCl racemic X
. NCH A Amorphou
187 3,4,5-Trimethoxybenzoyl 2,4-Dimethoxybenzyl -SOCH;- s CHs . NH 3Cl | 4-Cl HCl | racemic ’
3,4,5-Trimethoxyb I SOCH s CH NCH NH 3-Cl | 4l Hel i | Amorphou
188 ,4,5-Trimethoxybenzoy| 3,4-Dimethoxybenzyl - 2 s . - - racemic .
0 H NCH . Amorphou
489 3,4,5-Trimethoxybenzoyl 3,5-Dimethoxybenzyl -SOCH;- s CHs NH 3-Cl | 4-Cl HCI | racemic
3 S
3,4,5-Trimethoxybenzoyl -SOCH,- s CH Ner NH H 4-F HCl | racemic | AmerPhou
490 o y y 2-Chlorobenzyl : ° s s
NCH
401 3,4,5-Trimethoxybenzoyl 2-Chlorobenzyl -SOCH:- s CHs NH 3-Cl | 4-Cl HCl s Amorphou
3 S
. NCH Amorphou
192 3,4,5-Trimethoxybenzoyl Benzyl -SOCH;- s CHs NH 3-Cl | 4-Cl HCI s
3 S
0 NCH Amorphou
193 3,4,5-Trimethoxybenzoyl 2-Methylbenzyl -SOCH;- S CHs NH 3-Cl | 4-Cl HCI s
3 S
i NCH Amorphou
194 3,4,5-Trimethoxybenzoyl 3-Fluorobenzyl -SOCH;- s CHs NH 3-Cl | 4-Cl HCl s
3 S
. . NCH Amorphou
195 3,4,5-Trimethoxybenzoyl 3,5-Difluorobenzyl -SOCH;- S CHs NH 3-Cl | 4-Cl HCI s
3 S
P - NCH Amorphou
196 3,4,5-Trimethoxybenzoyl 2-Trifluoromethylbenzyl -SOCH- s CHs NH 3-Cl | 4-Cl HCl s
3 S
3,4,5-Trimethoxyb I SOCH s CH NCH NH 3-Cl | 4-Cl Hel s Amorphou
497 -4,5-Trimethoxybenzoy 3-Trifluorobenzyl e ® s - ) s
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631 3,3,3-Trifluoropropionyliso-Butyl-socH,-sCH3NCHO03-Cl4-Cl21HcisAmorphou 632
3,3,3-Trifluoropropionyltert-Butyl-50CH2 -sCH3NCHO03-Cl4-Cl21HclsAmorphou 635

3,3,3-Trifluoropropionyl4-Trifluoromethylphenyl-sOCH,-SCH3NCHO03-Cl4-Cl21HcisAmoryhou
6413 317 3,3,3-Trifl uoropropiony
IPhenoxymethylSOCH2SCH3INCHSIngle3-Cl4-CI21HCISAmorphou 6433bondd
TrifluoroacetylBenzylSOCH2SCH3INCHO03-CI4-CI21HCISAmorphou 6443s 3,3,3-Trifl

uoropropiony | Bf‘@&)ﬁ@@k&@&k&?ﬂNCHSthﬁﬂﬁ‘e'iy@%ﬁ|21HC|SAm0rph@¢¢@4E 3bpnds  cw. NeH NH 3cl | 4cl Hel s Amorphou
3,3,3'Tr|f| cléfgépl rJIUIIy I2 IDhCIICLIIyISO\JHz\JCH?)II\ICHSIIIuled CI"I‘ I21HCI\3A{T\IGrnhGu NéH :
64613bondll U§ | 33 3, fg[Tmﬁih%pmlpmny 2-Chlorobenzyl -SOCH;- S CHs . NH 3-Cl | 4-Cl HCI R Amo;phou
12,2-Diphgnyleth yIS40CH2§CH3|NCHSlngle3-C|4-C|21HC|SAmorph0u 651730 onds 3,3,3- Trn‘l NoH | ol | aci ol x| Amorphou
uoropropionytPhERTSBERYEEISINCHR B DMG1 21 HCISAmorphou B483s 3,3,§-Trif| " : s
uoropropiony 1Benzy$QGHABGHAINCHNERI:G|21HCISAmorphou 6493s|3,3,3-Trifl ¢, | M7 |y P vor | racemic | Amorphou
uoropropid iphenylmethylSOCH2SCHIINCHNH3-CI4-CI21HCISAmorphau 6501311s | - >
H : c NCH morphou
3,3,3-Trifl uqropropioryBiphenyimethyl SEHepEIPHSIngle3-Cl4-G21HCISAmorphou | NH | 31| 4 Hol | racemic | AT
6513bonds TrifluoroacetylBenzyINHCOCHZ2CH3INCHSINgle3-Cli4-CITITHCISAmorphou NCH Ju—
. . J - s CHs 3-Ccl | 4l c s
6563bonds TuifluotGACERTIBIRSNISO CH2SGHBINCHSingle3-Cl4-CI11HEIEAmMorphdu N He .
6573bonds lgiflug{ggqm@o@g@%;hymHg:_ggﬁ%pHBlNCHSingIeB-CI4_—§;J;1I— CISAmorphou | NeH | | 5o | s wo | s | Amorphou
65813bondig8 ] s
05 3,4,5-Trimethoxybenzoyl Adamantylmethyl -SOCH,- s CHs NCH NH 3-Cl | 4l Hel s Amorphou
506 3,4,5-Trimethoxybenzoyl n-Propyl -SOCH:- s CHs NCH NH 3-Cl | 4l HCl s Amorphou
507 3,4,5-Trimethoxybenzoyl Ethyl -SOCH2- s CHs NCH NH 3cl | 4l Hel R Amorphou
508 3,4,5-Trimethoxybenzoyl 2-Fluorobenzyl -SOCH:- s CHs NeH NH 3-Cl | 4l HCl s Amorphou
. NCH Amorphou
509 3,4,5-Trimethoxybenzoyl 2-Fluorophenyl -SOCH;- s CHs . NH 3-Cl | 4-Cl HCI R "
. NCH Amorphou
510 3,4,5-Trimethoxybenzoyl 2-Trifluoromethylbenzyl -SOCH,- s CHs . NH 3-Cl | 4-Cl HCl R .
. NCH Amorphou
11 3,4,5-Trimethoxybenzoyl Cyclohexylmethyl -SOCH;- S CHs . NH 3-Cl | 4-Cl HCl R "
. NCH Amorphou
512 3,4,5-Trimethoxybenzoyl Benzyl CONH; H CHs . NH 3-Cl | 4l HCl R "
. . . NCH Amorphou
513 3,3,3-Trifluoropropionyl Diphenylmethyl -SOCH,- s CHs . NH 3-Cl | 4-Cl HCl s "
. . . NCH Amorphou
14 3,3,3-Trifluoropropionyl Diphenylmethyl -NHCOCH- CHs . NH 3-Cl | 4-Cl HCl s "
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TrifluoroacetylPhenylSO2CH2CH3INCHSingle3-Cl4-CI11HCISAmorphou 6593bonds
Trifluoroacetyl2-Trifluoromethyl ph eny
INHCOCH2CHS3INCHSIingle3-Cl4-CI11HCISAmorphou 6603bonds
Trifluoroacetyl3-FluorophenyINHCOCH2CH3INCHSingle3-Cl4-CI112HCISAmorphou 6

13bonds Trifluoroacetyl2-FluorophenyINHCOCH2CH3INCHSIingle3-Cl4-CI11HCISAmorphou

62 113 1bond llis E

Trifluoroagety!3-FlupsopheoyGOCH2 %&Nﬁ;b{@ingles-cm-d11HCIS.71'cm0P phoul B6 ¢, | VM| a0 | 4 Hel Amorphou
33bonds 318" = :
Trifluoroagety|4-FRitdhenyiNp@ OCH2 CHBINGPFISIngle3-CI4-CI11HCISA®NOrphou | ©+ | | ™ | sal | 4l Ho
6643bondd
. ?ﬁ ﬁ-Tnfluor nK'I |_[|) @Piféi“ﬁi'@fh . BT CHs Ner NH 3-Cl | 4cCl HCl Amorphou
Trifluoroagetyl2, 4-DiffuorophenyINHCOCH?Z, I Single3-Cl4-CI11HCISAnnorphou 3 s
6653bonds 3,3,3-Trifluoropropionyl 9H-Fluoren-9-yl -SOCHz- s CHs Ner NH 3cl | 4Cl HC Amorphou
Trifluoroacef§3,4-DifiuorophenyiNHCOQH2CH3INCHSingle3-Cl4-Cl11HCISAnnorphou : :
' c
6663bonds 519 3,3,3-Trifluoropropionyl 1-(1-Phenyl)cyclopentyl -SOCH;- s CHs NeH NH 3-Cl | 4l HCI Amorphou
3 S
TrifluoroagetylZ,6- L)ITIUOI’OpnenyINH(.,ULHZ(.,HJIN(.,HbIngIed -Cl4-CILTHCISANNnorphou NCH Amorphou
- CH 3-Cl | 4-Cl c
66713bonlIts PORioAYIERBIRNICOCH3ERPRRIEN Single3-Cla-CI 1 HEMSAnnofpholi & | . | ™ o .
6683bonds Pivalogﬁbgg*@pCHZSCHfﬂ (@H@FMQL £3-Cl4-CI11HCISAnpQERhou 6693pbonds | NH |\ | 5¢ | 4« o Amorphou
Piva|0y|B N2 ASOCH2SCH3INCHSIingle3-Cl4-Cl11 H(‘IQAnnnrnhml 5703bonds s s
. - NCH
PivaloylPh en%/IN -KI@@H&@HSINCHSmg eﬁol@rhﬂn@t}imHCISAnnorpho U 6%¢13bondIlds | cHs i NH 3cl | 4 Hel Amerehes
PivaloylB nzle ACOCHZCH3IINCHSIngle3-Ci4-Ct11HCISAnmorphou 6723bonds NCH
593 2-Chloro-2,2-diflucroacetyl Diphenylmethyl -NHCOCHz- CHs NH 3-Cl | 4-Cl Hel Amorphou
3 S
. NCH Amorphou
94 2-Chloro-2,2-difluoroacetyl 9H-Fluoren-9-yl -SOCH,- s CHs . NH 3-Cl | 4-Cl HCl "
. NCH Amorphou
525 2-Chloro-2,2-difluoroacetyl Cyclopentyl(phenyl)methyl -SOCHz- s CHs . NH 3-Cl | 4-Cl HCl "
. NCH Amorphou
596 2-Chloro-2,2-difluoroacetyl 9H-Xanthen-9-yl -SOCH,- s CHs . NH 3-Cl | 4-Cl HCl "
so7 2-Chloro-2,2-diflucroacetyl Benzyl -SOCHs- s CHs NeH NH 3cl | 4l Hel Amorphou
3 S
c
. 2-Chloro-2,2-difluoroacetyl 2-Chlorobenzyl -SOCH2- s CHs NCH NH 3Cl | 4-Cl Hel Amorphou
3 S
NCH
590 2-Chloro-2,2-difluoroacetyl 1-(1-Phenyl)cyclopentyl -SOCH;- s CHs NH 3-Cl | 4l Hel Amorphou
3 S
530 2-Aminoacetyl Diphenylmethyl -SOCH;- s CHs NeH NH 3-Cl | 4l 2HCI Amorphou
3 S
2-
( Diphenylmethyl -SOCH,- S CHs NCH NH 3-Cl 4-Cl 2HCI Amorphou
531 Chlorophenylcarbamoyl)formyl 3 s
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iso-ButyrylBenzylSOCH2SCH3INCHSIingle3-CI4-CI11HCISAnnorphou 6733bonds
iso-ButyrylPhenyINHCOCH2CH3INCHSIngle3-CIl4-CI11HCISAnnorphou 6743bonds
iso-ButyrylBenzyINHCOCH2CH3INCHSingle3-Cl4-CI11HCISAnnorphou 67513bondllls
AcetylPhenylSOCH2SCH3INCHSIngle3-Cl4-CI11HCISAnnorphou 6763bonds
Acetyln-PropylSOCH2SCH3INCHSIingle3-Cl4-CI11HCISAnnorphou 6773bonds

AcetylBenzylSOCH2SCH3INCHSIngle3-CI4-CI11HCISAnnorphou 6783bonds
AcetylCyclopentyl QR RHERINHISINOgafr 14-CI11HCISAnnorphou 6@9111+13bondlss, o co | 3c | 4C Freo | racemic | T
Acetyl2,2,2-Trifl %rz?ngrlll IbUL,HAZbL,HdII CHSIngle3-Cl4-C11T ~T ~HCISAnnorphotr 6803bonds ™ _ o | ac | oo - [ Amorphou
. - = ree racemic
319 3,3,3-Trifftio nhmnmnv%ytll-?ﬂtxnpthvl-df?E”-W—l? SCH3NCHSingle3-C14-C[11HC]SAmorphou s
681bond $in 3,3 ,&BMH&F@@E@ﬁHmyIBen;\m Ngeieleich CH3NCHgI 3-CheCILLHCISAMorghou """ | o | sar | 4c WOl | racamic | Amorphou
534"1 CACLIYD CALIDNIALIC: I? I\I’l[l‘lll 1 D T f] ] 3 S
e 682bon fa 3 3FSOGH2-SCH3INCHSingle3-Ci4-Cl J.J.I'IL,IDI-\IIIUIPIIU oS- [ TTHUPTOPTOPIoNYI NCH
3,4,5-Trimethoxybenzoyl CONH; H CHs co 3-Cl | 4l Free | racemic | AmorPhou
535 Phenyl 3 s
NCH
536 3,4,5-Trimethoxybenzoyl N-Methyl-N-phenylamino -SOCH- s CHs co 3-Cl | 4-Cl HCl | racemic | Amerphou
3 S
. . . NCH . Amorphou
537 3,4,5-Trimethoxybenzoyl 1-Piperidyl -SOCH,- s CHs co 3-Cl | 4-Cl HCl | racemic
3 S
. . NCH . Amorphou
. 3,4,5-Trimethoxybenzoyl 4-Morpholinyl -SOCH,- s CHs co 3-Cl | 4-Cl HCl | racemic
3 S
0 H NCH Amorphou
539 3,4,5-Trimethoxybenzoyl N-Methyl-N-phenylamino -SOCHz- s CHs co 3-Cl | 4-Cl HCI s
3 S
. ) NCH A Amorphou
540 3,4,5-Trimethoxybenzoyl N-Cyclohexyl-N-methylamino -SOCH- s CHs co 3-Cl | 4-Cl HCl | racemic
3 S
. . NCH . Amorphou
s 3,4,5-Trimethoxybenzoyl N-Methyl-N-phenylamino -SOCH;- S CHs co 3-Cl | 4-Cl HCI | racemic
3 S
. . NCH . Amorphou
549 3,4,5-Trimethoxybenzoyl N-Methyl-N-(2-tolyl)amino -SOCH,- s CHs co 3-Cl | 4-Cl HCl | racemic
3 S
3,4,5-Trimethoxyb I SOCH s CH NCH co 3-Cl | 4-Cl Hel R Amorphou
543 | D07 fimethoxybenzoy N-Methyl-N-(2-tolyl)amino SosE ’ . - - .
. ) NCH ) Amorphou
544 3,4,5-Trimethoxybenzoyl 2-Tetrahydroqunoliyl -SOCHz- s CHs co 3-Cl | 4-Cl HCl | racemic
3 S
. . NCH . Amorphou
S5 3,4,5-Trimethoxybenzoyl N-Methyl-N-2-chlorophenylamino -SOCH- s CHs co 3-Cl | 4-Cl HCl | racemic
3 S
: : : H NCH Amorphou
546 3,3,3-Trifluoropropionyl Diphenylamino -SOCH,- s CHs co 3-Cl 4-Cl Hel s
3 S
. . . NCH Amorphou
547 3,3,3-Trifluoropropionyl 1-Indoliyl -SOCH;- s CHs co 3-Cl | 4-Cl HCI s
3 S
: ¢ R NCH Amorphou
548 3,3,3-Trifluoropropionyl 2-Tetrahydroqunoliy! -SOCH;- S CHs co 3-Cl | 4-Cl HCI s
3 S
s19 | Methyl 3,4,5-Trimethoxypheny! CONH, | H CHs o Sb';ff 3cl | 4l Free | racemic Am°;ph°“
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683, Cyclohexylbond ,
3,3,3-Trifluoropropionyl2-Methylpropyl-SOGH2-SCH3NCHSingle3-Cl4-Cl11HcISAmorphou
684bond Sin 3,3,3-TrifluoropropionylPhenyl-so,cH,-CH3NCHgl 3-Cl4-CI11HcISAmorphou e

685bon a

3,3,3-Trifluoropropionyl2,2-Dimethylpropyl-SOGH2-SCH3NCHSingle3-Cl4-Cl11HcISAmorpho

u 686bond Sin 3,3,3-Trifluoropropionyl4-Tolyl-socH,-SCH3NCHgl 3-Cl4-Cl11HclISAmorphou
e 687bon a550 4-Cyanobenzyl 3,4,5-Trimethoxyphenyl CONH; H CHs [¢] Sb';‘if 3-Cl 4-Cl Free | racemic Amo;phou
3,3,3-Triflyroropr 8i99¥!ﬁ1;'{r13x9£8£'§}e”y"°U" H2-SCH3NCHSIngie3-C 4-CITIH CLb/—\mOI’ph&u o | 5 | g | oo _ | Amorphou
. 2 - - ree racemic
688b0nd 551 v Methyl ® bond s
. . ’ . A Singl X Amorph
3,3,3-Triflyorgpropionylicysieexylmethy|-@@GEH2-SCH3NCHSIngle3rCl#GI11H¢ISAmomphoy o | =7 | sc | 4c Free | racemic |
689b0nq 3,4,5- Trlmetr]oxybenzy_. hy -SOCH;- s CHs o Snde s o | 4l Free s Amorphou
3,3,3-Trifluodpropionyl3-Fludrophenyl-SOGH;-SCH3NCHSIingle3-Cl4-Cl11H¢lSAmorphou bond :
690b0nd 554 3,4,5- Tr|methoxybenzy| Methyl -SOCHz- S CHs O Sb“;zl: 3-Cl 4-Cl Free RorS Amo;phou
gigsig--rr(ljﬂ uoggg)pr()e,lp,gl}lflfﬂ]-e%m%&?‘gﬁenyl-s gG H 2-SCH3N CH Slng |e3_CI4-gll;‘zl HC}I—ISAmO rp hgsu (6] Sb::lie 3-Cl 4-Cl Free racemic Amo;phou
on
. . n . I~ Single . racemi Amorphou
3,3,3-Trifllloseproptoryingientesdphenyl 0@, -SCH3NCHSIingle3-CI4CH 1HEISAmorghou | © | s | *¢ | #© Free | racemio | ]
557 | 345-Trimethoxybenzyl Benzyl CONH; H CHs 0 Sb';ff acl | 4c Free | racemic Am°;ph°“
558 | 34.5-Trimethoxybenzyl 2,2-Dimethylpropy! CONH H CHs °© Sb:if Cl| 4c Free | racemic Amogphou
s59 | 3:45-Trimethoxybenzyl Methy CONH: H CHa 0 S;Zi: 30| 4 Free | racemic Amo;phou
s60 | 345-Trimethoxybenzyl 3,4,5-Trimethoxypheny! CONH; H CHs o) Sb';f: 3cl | 4cl Free | racemic Amo;phou
s61 | 345-Trimethoxybenzyl 3,4,5-Trimethoxybenzyl CONH H CHs o) Sb';f: 3-Cl | 4l Free | racemic Amo;phou
. NCH Single ) Amorphou
562 3,4,5-Trimethoxybenzoyl Methyl CONH; H CHs bond 3-Cl | 4l Free | racemic
3 on s
563 3,4,5-Trimethoxybenzoyl H CONH; H CHs NCH Sb';‘sf 3cl | ac Free | racemic | Amorphou
3 S
3,4,5-Trimethoxybenzoyl 2,2-Di CONH; H CHs NCH . 3-Cl 4-Cl Free racemic | Amorphou
564 o ,2-Dimethylpropyl s bond s
565 3,4,5-Trimethoxybenzoyl Benzyl CONH; H CHs NCH Sb:ff 3cl | 4l Free | racemic | Amorphou
3 S
. 3,4,5-Trimethoxybenzy! Ethyl CONH> H CHs o Ester bond 3-Cl 4-Cl Free racemic Amo;phou
567 | S45-Trimethoxybenzyl Cyclopentyl -SOCH;- s CHs O | Esterbond | 3-Cl | 4-Cl Hol | racemic Am":’h"“
CONH;, H CHs (0] NH 3-Cl 4-Cl Free racemic Amorphou
568 | Methyl Phenyl k
569 iso-Butyryl Diphenylmethyl -NHCOCH,- CHs NCH NH 3-Cl 4-Cl Hel S Amorphou
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692bond 3,3,3-TrifluoropropionylPhenyl-ocH,-CH3NCHSingle3-Cl4-Cl11HcISAmorphou
693bond 3 3 -0co-CH3NCHSIngle3-Cl4-Cl11HcISAmorphou 3-Trifluoropropionyl 694, Phenyl
, 3,3,3-TrifluoropropionylPhenyINHNOHCH3NCHSingle3-Cl4-CI11HcISAmorphou 695 3 3
cHpocH,PhHCHeNCHSIngle3-CI4-Cl11HcISAmorphou 3-Trifluoropropionyl 696, Phenyl , 3
Sin 3 coNH,HCH3NCHgl 3-Cl4-CIAm orphou 3-Trifluoropropionyle 697, Phenylbon ,a

3 S

s70 | Benzyl Pheny! CONH: | H CHs °© NH cl | 4 Free | racemic Amo;phou
- 3,4,5-Trimethoxybenzoyl Benzyl CONH; H CHs NSH NH 3-Cl | 4l Free | racemic Am";"h"“
sno 3,4,5-Trimethoxybenzoyl Phenyl CONH; H CHs NS'H NH 3-Cl | 4l Free | racemic A"‘°;P“°“
57 3,4,5-Trimethoxybenzoyl Cyclohexyl CONH; H CHs NSH NH 3-Cl | 4l Free | racemic Am";"h"“
74 3,4,5-Trimethoxybenzoyl Benzyl CONH, H CHs NSH NH 3-Cl | 4-Cl Hel s Am":’“"“
s 3,4,5-Trimethoxybenzoyl Benzyl CONH, H CHs NSH NH 3-cl | 4l HCl R A"‘°:’h°“
- 3,4,5-Trimethoxybenzoy Benzyl -SOCH,- s CHs N(;H NH 3-Cl | 4l HC R Am";”""“
- 3,4,5-Trimethoxybenzoy! Benzyl -SOCH,- s CHs NSH NH 3-Cl | 4Cl HCl s A"‘°;ph°“
s79 | 3,5-Bis(trifluromethylbenzoyl | Phenyl CoNHe | M cre NSH ° | e S R
ss0 | 345-Trimethoxybenzyl tert-Butyl CONH; H CHs o ° 3Cl | 4C Free | racemic Amo;phou
sq1 | 3:45-Trimethoxybenzyl Benzyl CONH; H CHs o ° 3Cl | 4C Free | racemic Amo;phou
sgo | 3:4.5-Trimethoxybenzyl Phenyl CONH; H CHs 0 ° sCl | 4C HOI | racemic Amo;phou
seg | 3:45-Trimethoxybenzyl Phenyl CONH; H CHs 0 ° sCl | 4C Hel s Amo;phou
seq | 3:45-Trimethoxybenzyl Phenyl -SOCH;- s CHs 0 ° sCl | 4C Hel s Amo;phou
sg5 | 3:4.5-Trimethoxybenzyl Phenyl -SOCH;- s CHs o ° sCl | 4C Hel s Amo;phou
S8 3,4,5-Trimethoxybenzoyl tert-Butyl CONH; H CHs N(;H ) 3-Cl | 4l Free | racemic Am":’“"“
sgn | 345-Trimethoxybenzoy! Phenyl CONH; H CHs N(:H o 3cl | 4Cl HCI s A"‘°;P“°“
sgg | 345-Trimethoxybenzoyl Phenyl CONH, H CHs NCH o 3cl | 4cl HC R Am°;ph°“
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320 3,3,3-Trifl uoropropiony
[2-FluorophenyINHCOCH2CH3INCHSIngle3-CI4-CI11HCISAmorphou 6983bondd 3,3,3-Trifl
uoropropiony I3-FluorophenyINHCOCH2CH3INCHSIngle3-CI4-CI11HCISAnnorphou
6993bonds 3,3,3-Trifl uoropropiony

|4-FluorophenyINHCOCH2CHS3INCHSIingle3-Cl4-CI11HCISAnnorphou 7003bonds 3,3,3-Trifl

uoropropiony 14-T riffuoromethylpheiny

INHCOCH2CH3INCHSingle3-Cl4-Cl11HCISAnnorphou 70113bondlills 3,3,3-Trifl :
uoropropiony |2'T3gf£-¢|ﬂll!‘909?§)tohyy | ph & ir%g | -SOCH,- s CHs NeH 0 3-Cl | 4-Cl Hel s Amorphou
INHCOCH2EH3INCHSIingle3-Cl4-CH11} é.wi(nnorphou 7023bonds-3.3;3-Trifl uoropropiony—— :
. . . C
I3-T rifl uo| rq et ha3yp- Irqiﬂqoanrm'thHCOCIjmy\ICHSmgI% -Cl4-CIL 1S Annprphou cHs NsH ° 3cl | 4 Hol s | Ao
7033b0nd5 d’d' -J [l u roplony CONH; H CH [¢) NH 3-Cl 4-Cl Free racemic Amorphou
12,4-Diflucrojshenyl YﬁﬂQ(‘% 2CH3INCHSMFI3-Cl14-CI111HCISAnnorphou 7043bonds : s
3,3,3-Trifl UQkQPrOIB®RYrifluromethyl)benzy! Benzy! CONH. H CH, o NH c | 4 Hel s AmO;phou
!3256-3?_:]‘#?%%23:1 I%Ts%r%u%ﬁgthcyl)l_égrlwng :lréngZI)(/aB -Cl4-CI11HCISAnnorphgy, 7053bonds o w | o | ac b | s | A
) i o e morphou
13,4-DifluorophenyNHCBEH2EHBINCH Sirgle 3-Cl14-CI111HCISAnnorpheti7063bonds ZEh | © NH | 4cl Free | racemic | """
(Y)BC)?-gt,)Zo-r?dlf I5g§)r()§,g%1yriige-tﬁm§dggﬁylSOC 12 §CI—13INCHSmgIe3 -Cl4-CI13HCISANNnorphoy,, o " scl | aci N I
. . Amorphou
Trifluoroacetyk3, 5 HifhoreprErRIHCOCH2GHBINCHANNide3-Cl4-Cl 119€ISARnorphou ° NH| e 4l Free | racemic | "7
7083bonds 00 3 4 5. Tnmethoxybenzyl n-Propyl _ CONH; H CHs o) NH 3-Cl | 4-Cl HCI | racemic Amo;phou
Trifluoroagetyt2-ChtorophenyiNHCOCH2CHIINCHANNIde3-C4-Ct1t 1HCISAnnorphou Amorphos
7093bonds FuifluotbACERARMRERExy-5-trif1Qststomethy | ph SocH: N I D I el M s s
enyINHCC)C6I5|22C H3NGhHbegidesCl4-C %Jyyggg%nnorphou 71013bondism. | « CHs o NH 3l | 4c Hol | racemic | AT
TrifluoroagetyiPhenylSOCH2SCH3INCHANMIde3-Ci4-CiITIHCISAnnorphou 7113 onds— . " P " .| Amortn
PivaloylPhenySOT A2 SRR Annide £he4-C11 1HCIS Annorphou| 713 %3hkonds ’ il I s
PivaloylPheny|NHQBTH2EHBINGHANNINE3,G14-CI1IHCISANNorphQu covw. | o | o | m | o | 4c we | s | T
605 3,4,5-Trimethoxybenzy| Benzyl -SOCH,- S CHs (0] NH 3-Cl 4-Cl HCI S Amo;phou
cog | 4o-Trimethoxybenzyl Benzyl CONH, H CHs o NH 3cl | 4cl Hel s A""’;"h"“
co7 | 4o-Trimethoxybenzyl Benzyl -80CH;- s CHs o NH 3cl | 4cl Hel s Amo;phou
cos | 345 Trimethoxybenzyl Cyclopentyl -SOCH;- s CHs o NH 3cl | 4cl Hel s Amo;phou
g9 | 3:4:5-Trimethoxybenzy! n-Propyl -SOCHz s CHs o NH 3C | 4C Hel s Amo;phou
610 | 3:4:5-Trimethoxybenzy! Phenyl -8OCH;- s CHs 0 NH Q| 4C Hel s Amo;phou
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7133bonds iso-ButyrylPhenylSOCH2SCH3INCHANNide3-Cl4-CI11HCISAnnorphou 14

11113bondls 321 iso-ButyrylPhenyINHCOCH2CH3NCHAmide3-Cl4-CI11HCIsAnnorphou
7153bondd AcetylPhenylSOCH2sCH3NCHAmIide3-Cl4-Cl11HCIsAnnorphou 7163bonds
AcetylBenzylSOCH2sCH3NCHAmide3-Cl4-CI11HCIsAnnorphou 7173bonds
AcetylCyclopentylSOCH2sCH3NCHAmMIide3-Cl4-CI11HCIsAnnorphou 71813bondlls
Acetyln-PropylSOCH2sCH3NCHAmide3-Cl4-Cl11HCIsAnnorphou 71

193bonds 3,3,3-Trifl

uoropropiony, |PhepySeidseHBNCHAMEy14-ClI11IHCIsAnnorphowcé203bands | cw 0 NH 3l | 4c e Amerehes
3,3,3-Trifl porop ooior%nlgt-hlg{%p zibIULH SCH3NCHAmMIde3-Ci4-Ci11 L,LﬁﬁnnoLphou o . " oo | aci o Amorphou
. c ’ "
7213bonds 312, 3-THfl LIOropropiony Benzyl i s
ICyclopentylSOCH25TigNGHAmide3-CléAl 1HCIsAnnorphou 7221 3bondlls 8,3,3-TriflcH: o | m | 3c | 4c Hel Amerphes
uoropropigny IBE&QQ43J§%%ZHO%§)%I;I§NCHA mldehS-CI4-QI11HCIsAnnorp hoy (238bands| . o " acl | ac ol Amorphou
3,3,3-Trifl ydidpropiony- 1P .eny!SVZCH2‘“(!2¥§f{!€*¥'!Am!deS-C!4-C!llH ClsAnnorphou >
. . . Amorphou
7243bonds 3;3,3-Itift Uoxdpropiony iso-Propyl -S0CHz s CHa o NH 3C | 4C HCl :
IPhenyINI-ICOCHgigyﬁimgﬁjj@gﬁ%g&cm-g&_%m ﬁ:lsAn norphou 7253bondg. AnnorphQu| ., o " scl | aci o A
726Methy|PHEnYICONH2HCH30NH3-Cl4-CiI 1FreerdoemiGs —
Methyliso-PrepylSOCHISEMEROHNH 3-Cl4+-@lddRddSispamorphou 72738 S CHs ° Nt sa ]l Hol .
MethylBer Z%QOQHZ&%%BL%H}W&CM9%&“&@%@9%@,@@ 7283s soch- s CHs 0 NH 3cl | 4l Hel Am°;ph°“
g4 | 3:45-Trimethoxybenzyl Benzyl -NHCOCH;- CHa 0 NH 30| 4 HCl Amo;phou
625 | 345-Trimethoxybenzyl Benzyl -OCHz- CHa 0 NH 30| 4 HCl Amo;phou
26 | 345-Trimethoxybenzyl Benzyl -0C0- CHa 0 NH 30| 4 HCl Amo;phou
. . : ~ NCH _ _ Amorphou
697 3,3,3-Trifluoropropionyl 4-Methylbenzyl SOCH; s CHs o 3-Cl | 4-Cl HCI
3 S
c
628 3,3,3-Trifluoropropionyl 4-Chlorobenzyl -SOCH:- s CHs NeH ) 3-Cl | 4-Cl HCl Amorphou
3 S
. . : ~ NCH _ _ Amorphou
629 3,3,3-Trifluoropropionyl Cyclopentylmethyl SOCH; s CHs o 3-Cl | 4-Cl HCl
3 S
630 3,3,3-Trifluoropropionyl n-Propyl -SOCH;- s CHs NeH o 3cl | 4l Hel Amorphou
3 S
c
cs1 3,3,3-Trifluoropropionyl n-Hexyl -SOCH,- s CHs NeH o 3-Cl | 4-Cl HCI Amorphou
3 S
639 3,3,3-Trifluoropropionyl iso-Butyl -SOCH- s CHs NCH o 3cl | 4l Hel Amorphou
3 S
c
635 3,3,3-Trifluoropropionyl tert-Butyl -SOCH,- s CHs NeH o 3cl | 4cl Hel Amorphou
3 S
. . . NCH Amorphou
641 3,3,3-Trifluoropropionyl 4-Trifluoromethylphenyl -SOCH,- ] CHs . o 3-Cl 4-Cl Hel .
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MethylBenzylSOCH2sCH30NH3-Cl4-CI11HCIsAnnorphou 729s |
rittuoroacetylN-Methyl-N-phenylaminoNHCOCH2CH3NCHGo03-Cl4-CI11HCIsAnnorphou

7303s TrifluoroacetylN-Methyl-N-phenylaminoSOCH2sCH3NCHGo03-Cl4-CI1 ~i

~HC

sAnnorphou | 3 1 3s F PropionyIN-Methyl-N-phenylaminoNHCOCH2CH3NCHGo03-Cl4-Cl1 11
1HCIsAnnorphou 73 2 322

PivaloyIN-Methyl-N-phenylamino-socn,-sCHsSNCHco03-CI4-CI11HCIsAmorphou 7333
PivaloyIN-Methy|-NsphenylamayNncocn plekbaNGkc03-Cl4-CI11HC|sAmarphou| 734 | ey, | M| S | 4q | 4a Hel Amorphou
Iso_Butyry 6 I”I Nenhanvliamina-MNneaen CLI2ANCLLIAA2 ClA_CI11 CleAmnrnhnr 7RE 3 bond s
yl N PIICIIyIIaIIIIIIU INTTUUUTIT, T OT TN COUT TUUUT U UL LTI OCTOMTIVU 'Jl UuU 1T 0J NCH Amorphou
AcetyIN-MetpMI-PdTpMWWM|no-socn -sCH8RCHC03-Cl4-CI11HCIsAmotptiou 736 S Chs \ ° scl | 4c Hel s
AcetyIN-Methyl-N-phenylamino- Nncocn 1CH3NCHco03-Cl4-CI11IHCISAmorphou /37 NCH |  single Amorphou
: 13 3-Tritl cm% ﬂ% P)N PenzYl S&Qr (s: | n CHs 3-Cl | 4-Cl HC P
3,3,3-Trifluorapropicnyl phenytamino-S02CH2-CH3NCHco3-Cl4-Cl11HCIsAmorph - bond s
ou 738 3,3,3-Trifluoropropiony! 2-Phenethyl -SOCH:- s CHs NeH Sbi"gf 3cl | 4 HCl Amorphou
3,3,3-TrifluofdpropionylN-Cyclohexyl-N-ghenylamino-socn;-sCH3NCHco3-Cl4-ClL1HCIsAmor— s :
H ) ) NCH )
phou 739 6an 3,3,3-Trifluoropropionyl 2,2-Diphenylethyl -SOCH,- s CHs Sb';f: 3cl | 4cl e Amorphou
3 S
3,3,3-Tr|fluoropr0p|on¥|N Cyclohexyl-N- metnylamlno socn,-SCH3NCHCco3-CI4rCILTTHCISAMOT ner oron
3,3,3-Trifluoropropionyl Phenyl -SOCH:- s CHs NH 3Cl | 4-Cl Hel mearphou
phou 740 | ess s s
3,3,3-TriflyoroprogionylNMsthyl:N-phenyjamino-ocn,-CH3NCHco3-Cl4-GLLIHCISAMOrpRou [ NeH | | 5 | 4 vol Amorphou
741 649 " 3 s
650 3,3,3-Trifluoropropionyl Diphenylmethyl -SOCH;- s CHs NCH NH 3-Cl | 4l Hel Amorphou
3 S
NCH i
g5 | 333 Trifiuoropropiony! Diphenylmethyl -SOCH;- s CHs Sb;ff 3cl | 4cl Hel Amorphou
3 S
. NCH Single Amorphou
656 Trifluoroacetyl Benzyl -NHCOCH,- CHs bond 3-Cl | 4-Cl HCl
3 n s
. NCH Single Amorphou
657 Trifluoroacetyl Benzyl -SOCH- s CHs . bond 3-Cl | 4-Cl HCl "
. NCH Single Amorphou
658 Trifluoroacetyl 2-Phenethyl -NHCOCH,- CHs bond 3-Cl | 4-Cl HCl
3 n s
gso | Trifluoroacetyl Phenyl -SO:CHz- CHs Ner Sbizgf 3cl | 4l Hel Amorphou
3 n s
NCH i
660 Trifluoroacetyl 2-Trifluoromethylphenyl -NHCOCH,- CHs Sb';f: 3-Cl | 4-Cl HCl Amorphou
3 S
. NCH Single Amorphou
661 Trifluoroacetyl 3-Fluorophenyl -NHCOCH,- CHs bond 3-Cl | 4l 2HCl
3 n s
‘ NCH Single Amorphou
Trifluoroacetyl 2-Fluorophenyl -NHCOCH,- CHs 3-Cl | 4-Cl HCl
662 3 bond s
. NCH Single Amorphou
Trifluoroacetyl 3-Fluorophenyl -NHCOCH,- CHs 3-Cl | 4-Cl HCI
663 3 bond s
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3,3,3-TrifluoropropionylN-Methyl-N-phenylaminoNHACHCH3CH3NCHco3-Cl4-CI11HCIsAmor

phou 742
3,3,3-Trifluoropropionyl2,3-Dichlorophenyl-socn,-CH3CH3NCHO03-Cl4-CI21HCIsAmorphou
743
3,3,3-Trifluoropropionyl3,4-Dichlorophenyl-socn,-CH3CH3NCHO03-Cl4-CI21HCIsAmorphou
745
3,3,3-Trif|uorégfrommgby&g@éyDifluoropheny la$QeRykeyBCH3NCHO3-Cl4-GIRAHClsAmorphods, NCH Sbg; sc | ac Hel Amorphou
746 - >
. .. . . NCH Single morphou
3,3,3-TriflyorgpropidredyDifluorophenylRgdtvoGHEC H3NCHO3-Cl4-C2XHC|sAmorphott . s | 3O | 4C Hel Ameren
ar Trifluoreac 3.4-Difluor ANHCQCH:: CH NCR T sme | | s HCl Amorphou
3,3,3-TrifluoreproplomZ# bifluorophenyPSoeh 2 H3NCHO3-Cl4-CIStFicisAmorphot” s | bond s
748 Trifluoroacetyl 2,6-Difluorophenyl -NHCOCH,- CHs Ner Sbi"gf 3cl | acl Hel Amorphou
3,3,3-TrifljofSpropionyl2;5-Diflucrophenyl-socn;-CH3CH3NCHO03-Cl4-Cl21HCIsAmorphou : s :
749 668 Proplonyl F’henyl -NHCOCH- CHs NSH Sbi(r:i;e 3-Cl 4-Cl Hal Amorphou
3,3,3-Triflyroropro ?onylz ,3- Ulmetnoxypn=ny| socn,-CH3CH3NCHUO3-Ci4-Ci2ZIHCISAmorpn NCH | single Amoroh
Phenyl -SOCH;- s CHs 3-Cl | 4-Cl e morpnou
7503 323 B,33-Trilfif8kopropiony . | bono s
13,4-Dimethoxypngnyl3 OCH2CH3CH3NCH03-Cl4-CI21HCIsAmorphou £313 B,3|3<Trfl ¢, | NH | smae | 1 o Amorphou
uoropropigny™3,5-DimethoxyphenylSOCH2CH3CH3NCH03-Cl4-Cl21HClsAmorphoul7523s | | ™ s
3,3,3-Trifl Loropropiany 13,5-DifluorophenyiB@CH2CH3CH3NCHO3-Cl4+@421HCIsAmorphou e GO IS I
7533s 3241097 7 I Testexampte I 1 NK=Iteceptor-binding test 1) Prepargtiofr of fiumam | cq | e R,
NK-1 recepterexpré&¥lon cells FuGene |Ftfafisfection reagent (Boegriff§&"Mannheim) (3" o | woa | PO ¥ ne ‘
pL) was diluted i &%@%2 culture broth (9&{%), and pCP3.1 plasmid toyyhich human NKz1 | NeH | singe | 0|, ol Amorphou
receptor cDNA had been introduced (Invitrogen) (10 pl) was added thereto. The mixture was ¢ bond s
674 iso-Butyryl Phenyl NHCOCH:- CHs NeH S;Zi: 3-Cl | 4-Cl Hel Amorphou
- iso-Butyryl Benzyl NHCOCH- CHs NSH SbIZi: 3-Cl | 4cCl HCl Amorphou
org | Aoetl Phenyl -S0CH;- s CHs Ner Sb:jf 3cl | 4l Hel Amorphou
- Acetyl n-Propyl -SOCH:- s CHs NeH st:i: 3-Cl | 4l Hel Amorphou
sre | Acet Benzyl -SOCHz- s CHs Ner sb:i:' 3cl | 4l Hel Amorphou
oo | AceV Cyclopentyl -SOCH; s CHs NeH sb'sff 3cl | 4l Hel Amorphou
o | Aced 2,2,2-Trifluoroethyl SOCHs- s T R B T R Hel Amorpho
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mixed and incubated for 15 minutes (transfection reagent). CHO-K1 cells (ATCC: CCL-61)
were cultured for 24 hours, and the whole reagent prepared above was added to the cultured
CHO-K1 cells (2xI0_~ cells) . Subsequently, culture was performed in the presence of G418
(Stratagene), and the resistant cells were employed as cells into which human NK-1 receptor
gene was introduced (hNK1-CHO). 2) Subcultivation of hNK1-CHO cells The hNK1-CHO cells

were treated with trypsin-EDTA and subcultivated in an F-12 culture broth (containing 10%
fetal bovine seruny 49aMbiER&ER?, 100 Utmakenpgynicillin, 100 pg/mL strepimycin,|400 | pghmL | N Sbgg acl | 4c Hel Amorphou
. . on s
G418) in g 75-em"flask (FALCON)—Cells to-be employed-in-the receptor-binding experiment NéH -~
ingle
were added,tg q 2a3TelkptatertfWAKI) atBx205 cells/well, and subculttifesth-for 48 holrset | | | e | >0 | 4© Hol Amerehes
37'C under 95% 0323%r1]'dﬂ50/0 CO0Z 3) Receptor-binding experiment When g]c? NNK1-CHD cells | ncH | singe ol | aci o Amorphou
became subeenfldent O "L el plat€yeene®¥i2 culture broth (containifig 10nM HEPES | o | oo s
and 0.1% fetal haRaHE5PLKHA0 PL), [ Sidlrpiipstance P (Amersham;325 final < o, | NCH | smee ool L Hol Amorphou
concentratiof#0.5-my),-and-a-test compound-were-added—to-thecellsi-and-themixture was : o s
. 20! NCH | singl
incubated fo 40 [rAihtTesi@br®7@y For theRmersurement of non-specificsimding, | 703606+ T e | ¥O | 4 Hel Amerehos
(Sigma) was added instead of the test ca % ound. After completion of incubation], tTNe[MIXIUTe| ncH | snge PR
. -Tri i SQCH;- . S 3Cl | 4l c Y
was washedewith feet CSea BB phate LOTFRTETSHARS containing 0.1% tétal bovine lsertifm, | o | sons ne .
and the cells were, lysed with LN, NaOH (0,54pL) . The lysate was transfgred to & plastic yjal | No# | snee | oo | g Hoil Amorpho
containing 50 : s-determined by means ofla_liquid| = | > :
. . . . . . . . NCH in
liquid scintillation seanterdRaeiayd, 2000CA)(RSFS] 2. NK-2 receptor-binding experiment ) e | sal | 4c Hol Amerehes
650 3,3,3-Trifluoropropiony! Cyclohexylmethyl -SOCH:- s CHs NCH Sb';ff 3cl | 4 HCl Amorphou
3 S
690 3,3,3-Trifluoropropionyl 3-Fluorophenyl -SOCH,- s CHs NeH sbizgf 3-Cl | 4l Hel Amorphou
3 n s
o1 3,3,3-Trifluoropropiony! 4-Chlorophenyl -SOCH:- s CHs NeH Sbi"gf 3cl | 4 HCl Amorphou
3 on s
692 3,3,3-Trifluoropropionyl 4-Methoxyphenyl -SOCH,- s CHs NeH sbizgf 3-Cl | 4Cl Hel Amorphou
3 n s
soy | 333 Trifluoropropionyl Phenyl -OCHz- CHs Ner Sbi"gf 3cl | 4l Hel Amorphou
3 on s
3,3 3-Trifl ionyl -oco- CH NCH | siae | oo | 4 Hel Amorphou
604 ,3,3-Trifluoropropiony Phenyl 3 . bond 8 - s
3,3,3-Trifluoropropionyl Phenyl NHAG H CHs NCH | sae oo | 4 HC Amorphou
695 Y 3 bond s
696 3,3,3-Trifluoropropionyl Phenyl CHOCHPh | H CHs NeH sbisif 3-Cl | 4l Hel Amorphou
3 S
so7 | 333 Trifluoropropionyl Phenyl CONH, H CHs NSH sb:i:' 3cl | acl HC A’“":’""“
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Cloned Neurokinin Receptor Subtype 2 Human (CHO cells, Biosignal Packard) , ['H]
-SP48968 (Amersham, final concentration 0.85 my), and a test compound were mixed with
20rrM HEPES buffer, and the mixture was incubated for 50 minutes at 27'C. After completion
of incubation, membrane components were collected by means of an automatic filtration
apparatus (Brandel) onto a GF/C glass fiber filter (Whatman). Before use, in order to prevent

non-specific binding, the glass fiber filter had been pre-treated with 0.1% polyethylene imine
solution fofr about hadisedhgidilier emplqmrgghggjlect the membranew@mpanents wasy, | " Sbgg 3l | aci Hol Amorphou
transferred-t&"a-plastic-vial-containing-UltimaGeld-Mv-(5—mk),-and-measured-by means-of a—— :
. . . . . . ingle
liquid scintillagion 8dartérortParkatd, 200pEApivptenis of the radioactivityof@9y9](326(3. Bata| . | o | *© | +© Hel
analysis Percent radloTa%tlve ||gan|d rece;ﬂjﬂlbmdlng Inhibition of each test compound was NeH [ snge ||, o Amorphou
calculated| byouse ‘ot THE"18MBRIRY equatioh, a8 1EE0 (nM) was determined throligh ' s | bond s
pseudo-Hill analysis 130801 Fergent Inl"Ih)_lﬂ@[jb,@{qaﬂq%h@%A)/(B-A)]XlOQ.gebHRcidi()aCti ityen, | NCH | Sme | oo | uc Hol Amorphou
attributed to-Hbnispecific binding—B:-Ra: ivity-wi - Radipactivity with—— :
. NCH Singl
test compoungd [0898%]Madslesrd 4 showsTHierestigsrobtained from) thecceempounds|of the | s | sc | 4c Hel Amerehos
present inyention which exhibit particutanly _excellent antagonism effect to NK{L TECEPIOr, 10 | ncH | snge PR
-NHCOCH2- CH 3-Cl 4-Cl Cl
NK-2 receptos, and 1o THEPERAMK-2 rdcePiyPeaR8Eely. (00821 ™" : . | bond Hel .
c )
o4 3,3,3-Trifluoropropionyl 2,4-Difluorophenyl NHCOCH,- CHs NeH sb'Zi: 3-Cl | 4-Cl HCI Amorphou
3 S
. . ] NCH Single Amorphou
05 3,3,3-Trifluoropropionyl 2,6-Difluorophenyl -NHCOCH,- CHs . bond 3-Cl | 4-Cl HCI "
o6 3,3,3-Trifluoropropiony! 3,4-Difluorophenyl “NHCOCH;- CHs NCH Sb';ff 3cl | 4 HCl Amorphou
3 S
NCH i
07 2-Chloro-2,2-difluoroacetyl 2-Phenethyl -SOCH- s CHs sb'zgf 3cl | 4cl el Amorphou
3 n s
o8 Trifluoroacetyl 3,5-Difluorophenyl NHCOCH;- CHs NeH /zmi‘ze 3cl | 4 HCl Amorphou
3 on s
NCH i
09 Trifluoroacetyl 2-Chlorophenyl NHCOCH- CHs :’Z'? 3-Cl | 4l Hel Amorphou
3 n s
. . NCH Amide Amorphou
10 Trifluoroacetyl 3-Methoxy-5-trifluoromethylphenyl -NHCOCH- CHs . bond 3-Cl | 4-Cl HCl .
‘ NCH Amide Amorphou
1 Trifluoroacetyl Phenyl -SOCH,- s CHs bond 3-Cl | 4-Cl HCl
3 S
g | Pivaloyl Phenyl -SOCH;- s CHs NeA At:(;e 3cl | 4l Hel Amorphou
3 n s
13 Pivaloyl Phenyl NHCOCH,- CHs NCH i:::e acl | 4cl Hel Amorphou
3 S
1, | iso-Butyry Phenyl -SOCH;- s CHs NCH ’Z’;‘i‘: 3o | 4c Hel Amorphou
3 n s
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Table 2 Compound No.NK-1(nM)Compound No.NK-1(nM) 150.96338.3 163.56342 . 0

171.56360.9 5789.56371.7 5890.536386. 0 5916.96394 . 0 5990.736406. 0 6150.586423.7

6170.546522.7 6162 .06531.6 6181.26543.0 6210.946551.3[ 098 3 1 327 Table 3
Compound No.NK-2(nM)Compound No.NK-2(nM) 31.7294.0 97.2301.2 104.1310.75

118.1321.0 132.6330.65 140.34340.96 218.7354.6 220.95360.85 231.7371.8 242.9381.9
250.58391.0 260.85400.73 276.7410.84 282.6

. NCH |  Amid
iso-Butyryl Phenyl NHCOCH,- CHs mee 3-Cl | 4l Hel s Amorphou
715 3 bond s
NCH |  Amid
Acetyl Pheny! -SOCH;- CHs ™ sa | 4 HC s Amorphou
716 3 bond s
NCH |  Amid
Acetyl Benzy! -SOCH,- CHs mee 3-Ccl | 4-Cl Hel s Amorphou
717 3 bond s
NCH |  Amid
Acetyl Cyclopentyl -SOCH:- CHs e sa | 4 HCl s Amorphou
718 3 bond s
NCH |  Amid
Acetyl n-Propyl -SOCH:- CHs ™ s | 4 HC s Amorphou
719 3 bond s
. . NCH Amide
3,3,3-Trifluoropropionyl Phenyl -SOCH:- CHs 3-Cl | 4-Cl HCI s Amorphou
720 3 bond s
. . NCH Amide
3,3,3-Trifluoropropionyl n-Propyl -SOCH- CHs 3-Cl | 4Cl HC s Amorphou
721 3 bond s
. . NCH |  Amide
3,3,3-Trifluoropropionyl Cyclopentyl -SOCH,- CHs 3-Cl | 4Cl Hel s Amorphou
722 3 bond s
. . NCH Amide
3,3,3-Trifluoropropionyl Benzyl -SOCH- CHs 3Cl | 4l HCl s Amorphou
723 3 bond s
. . NCH Amide
3,3,3-Trifluoropropionyl Phenyl -S0,CH,- CHs 3-Cl | 4l HCI s Amorphou
724 3 bond s
. . NCH Amide
3,3,3-Trifluoropropionyl Phenyl -NHCOCH,- CHs 3-Cl | 4l HCl s Amorphou
725 3 bond s
A h
726 Methyl Phenyl CONH. CHs o NH 3-Cl 4-Cl Free racemic mo;p ”
NCH
o7 Methyl iso-Propyl -SOCH,- CHs NH 3-Ccl | 4-Cl 2HCI s Amorphou
3 S
NCH
. Methy! Benzyl -SOCH,- CHs NH 3-Cl | 4-Cl 2HCl s Amorphou
3 S
A h
799 | Methyl Benzyl -SOCH;- CHs o) NH 3cl | 4c Hel s m°;” o
. . NCH Amorphou
730 Trifluoroacetyl N-Methyl-N-phenylamino -NHCOCH,- CHs co 3-Cl | 4-Cl HCl s
3 S
H H NCH Amorphou
731 Trifluoroacetyl N-Methyl-N-phenylamino -SOCH- CHs co 3-Cl 4-Cl Hel s
3 S
. . Amorphou
739 Propionyl N-Methyl-N-phenylamino -NHCOCH,- CHs NCH co 3-Cl | 4-Cl HCl s .
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[0984] Table 4 Compound No.NK-1(nM)NK-2(nM) 11.21.6 24.32.1 43.41.5 56.31.9 1211.06.1
422.14.0 437.72.1 4411.02.4 454.92.8 4610.11.8 328 Claims 1. A benzylamine derivative
represented by formula (1): [F1] [wherein X1 represents -N(CH3)-, -NH-, or -0-; X 2 represents
a single bond, -NH-, an amido bond, an ester bond, -0-, -5-, or -CO-; each of X3 and X9
represents a hydrogen atom or a halogen atom; R1 represents a hydrogen atom; a lower
alkyl group; a phenyl group which may be substituted by 1 to 3 halo

en atoms or cyano

groups; a penzyl group which may be supstituted by 1 to 3 lower alkyl groups| cyano|groups,| °:
halogeno(jlower aliyly, groups, or lower alkaxygreiRsya-hgnzoy! group which may be| o, |"" | o | sar | 4a
substituted-B¥21-to-3lower-alkyl-groups-hydroxyl-groups.—halegeno{lpwer-alkyh-groups.-or : :
! ' . \ . 9 ! NCH
lower alkoxy. groupgai@ilower alkanoyl groupsiitisirhenaiyni® substituted-tispd-to 5 halogenct: . co 3-Cl | 4cCl Hel Am";"“"“
atoms, anmino groups, or carbamoyl groups; a hydroxyl group; a cargamoyl group; a Ipwer NCH
isO-But N-Methyl-N-phenylami NHCOCH,- CH co 3-Cl | 4-Cl HCl Amorphou
alkylsulforlylgsou® 8 ¥Wer einyFT-phenylamino ° . s
736 Acetyl N-Methyl-N-phenylamino -SOCHz- s CHs NCH co 3-Cl | 4-Cl HC Amorphou
3 S
. NCH Amorphou
37 Acetyl N-Methyl-N-phenylamino -NHCOCH,- CHs co 3-Cl | 4-Cl HCI
3 S
: H H NCH Amorphou
738 3,3,3-Trifluoropropionyl N-Methyl-N-phenylamino -S0;CH- CHs co 3-Cl | 4-Cl HCI
3 S
. . . NCH Amorphou
739 3,3,3-Trifluoropropionyl N-Cyclohexyl-N-phenylamino -SOCH,- s CHs co 3-Cl | 4-Cl HCl
3 S
: H H NCH Amorphou
740 3,3,3-Trifluoropropionyl N-Cyclohexyl-N-methylamino -SOCH,- s CHs co 3-Cl | 4-Cl HCl
3 S
. . . NCH Amorphou
a1 3,3,3-Trifluoropropionyl N-Methyl-N-phenylamino -OCHz- CHs co 3-Cl | 4-Cl HCl
3 S
. . . NCH Amorphou
49 3,3,3-Trifluoropropionyl N-Methyl-N-phenylamino NHAc H | CHs CHs co 3-Cl | 4-Cl HCl
3 S
NCH
43 3,3,3-Trifluoropropionyl 2,3-Dichlorophenyl -SOCH:- CHs CHs ) 3-Cl | 4-Cl HCl Amorphou
3 S
: H : NCH Amorphou
45 3,3,3-Trifluoropropionyl 3,4-Dichlorophenyl -SOCH.- CHs CHs o] 3-Cl 4-Cl HCI
3 S
NCH
a6 3,3,3-Trifluoropropionyl 3,4-Difluorophenyl -SOCH:- CHs CHs ) 3-Cl | 4-Cl HCl Amorphou
3 S
: H H NCH Amorphou
47 3,3,3-Trifluoropropionyl 2,3-Difluorophenyl -SOCHz- CHs CHs o 3-Cl | 4-Cl HCI
3 S
. . . NCH Amorphou
748 3,3,3-Trifluoropropionyl 2,4-Difluorophenyl -SOCH;- CHs CHs o 3-Cl | 4-Cl HCl
3 S
. . . NCH Amorphou
749 3,3,3-Trifluoropropionyl 2,5-Difluorophenyl -SOCH;- CHs CHs o 3-Cl | 4-Cl HCl
3 S
: H : NCH Amorphou
750 3,3,3-Trifluoropropionyl 2,3-Dimethoxyphenyl -SOCH;- CHs CHs o 3-Cl | 4-Cl HCl
3 S
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alkoxycarbonyl-lower alkyl group; a thienylcarbonyl group; a pyridylcarbonyl group; a lower
alkylcarbonyl group; or a 329 phenoxycarbonyl group); R2 represents a hydrogen atom, a
lower alkyl group, a lower alkenyl group, a lower alkylsulfonyl group, a C3-C7 cycloalkyl
group, a C6-C14 cycloalkyl-alkyl group, a C6-C14 aryl group, a C6-C14 aryloxy group, a
C6-C14 aryloxy-lower alkyl group, C6-C14 arylthio-lower alkyl group, a C7-C16 aralkyl
group, a lower alkoxycarbonyl-lower alkyl group, a lower alkoxy-lower alkyl group, an

3 s

amino-lower alkjl;g;@um;uao&;z,,—&;;6 aralk;@ggm&ymmuted by a C3-Ceycloalkydigroupy, a | N o ac | ac |21 1| va s | Amorphou

halogeno( tkyhearbonyl-group,anindanyl-group,a—1;2,:3;4-tettahydronaphthalenyl o
group, a xanthenylGtdufvomrrpiperidinyl grdepimatyrrbtitinyl group, a marpholino gfbup, &* ) o | 3C |4t |2 o | s | AT
tetrahydrojsoquinalyl group. an indolyl gioup, a chromenyl group, an isgbenzofuranylgroup, 4

y 9 ysgllrlﬂuog) ropion y'g é) Difluorophen i g P, -socaz- T 9 CHsp G NeHt o 3-Cl | 4Cl | 2| 1| Ha s Amorphou
tetrahydropyranyl Group -2 *BeiZ8thienyl| Gro0h- 4R sdamantyl group, an adamantyl(fower : s

alkyl) group, a fluorenyl group, a fluorenyl(lower alkyl) group, a pyridyl(lower alkyl) group, or
an amino group which may be substututed by a phenyl group or a lower alkyl group (wherein
a ring hydrogen of these group may be substituted by 1 to 5 atoms or groups selected from
among a halogen atom, a lower alkyl group, a lower alkoxy group, a nitro group, an 0xo
group, a halogeno(lower alkyl) group, a C6-C14 aryl group, and a lower alkylamino group;
when R3 represents a (lower alkanoyl)amino group, an amino(lower alkanoyl) group, an
amino(lower alkanoyl)amino group, a di(lower alkyl)carbamoylamino group, or a C7-C16
aralkyloxy(lower alkyl) group, R9 represents a hydrogen atom; 330 or p3 and R' may together
form -SOCH2-, _S02CH2-, -NHCOCH2-r -
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CH(OH)CH2-, -OCH2-, or -C(-NOH)CH2-; P S represents a hydrogen atom or a lower alkyl group; niis 1
or 2;and n2is 0 or 1] or a salt thereof. 2. A benzylamine derivative as described in claim 1 or a salt
thereof, wherein p 3 and R' together form -SOCH2-, - SO2CH2-, -NHCOCH2-, -CH(OH)CH2-, -OCH2-, or
-C(-NOH)CH2- 3. A benzylamine derivative as described in claim 1 or 2 or a salt thereof, wherein X1 is
-N(CH3)- or -0-. 4. A benzylamine derivative as described in any one of claims 1 to 3 or a salt thereof,
wherein X2 is agingtelbond, -NH-, an amido bond, an ester bond, -0-, or -CO-. 5. A benzylamine
derivative as described in any one of claims 1 to 4 or a salt thereof, wherein p 2 is a C7-C16 aralkyl
group, a lower diRyltgrotal€61C14 aryl group, a C3-C7 cycloalkyl group, or an amino group which may

be substututedlby ﬁlp_llenyl roup Q[gilgyle{gallg%l group 6. A drug containing, as an active ingre_dient, a
claims 1to 5 or a salt thereof. 7. A pharmaceutical

benzylamine derivative as recited in any one of
composition containing @ berpdamine degyativeas neeited e aayrene ekgladnsibto deon a salt thereof,
and a phramaceutically acceptable carrier therefor. 8. Use, for producing a drug, of a benzylamine
derivative as recited irff 8§ Bhefofcélaiis Actol5or tesalt theréstc 331 A niEthetFortreating irritable
bowel syndromeégain, anxigﬁ%obstructive bronchial diseases, headache, or vomiting, characterized in

that the method'Cdmprises  adifistéting, in af effdctivearRoant: a'ben I1AmiRG a&ivative as recited in

any one of clairps 4tei% 0F & $alt ch human NK-1 receptor cDNA had been introduced

(Invitrogen) (10 uL) was added thereto. The mixture was
mixed and incubated for 15 minutes (transfection reagent).
CHO-K1 cells (ATCC: CCL-61) were cultured for 24 hours, and
the whole reagent prepared above was added to the cultured
CHO-K1 cells (2x107° cells). Subsequently, culture was
performed in the presence of G418 (Stratagene), and the
resistant cells were employed as cells into which human NK-1
receptor gene was introduced (hNK1-CHO).

2) Subcultivation of hNK1-CHO cells

The hNK1-CHO cells were treated with trypsin-EDTA and
subcultivated in an F-12 culture broth (containing 10% fetal
bovine serum, 10mM HEPES, 100 U/mL, penicillin, 100 pg/mL
streptmycin, 400 pg/mL G418) in a 75-cm? flask (FALCON).
Cells to be employed in the receptor-binding experiment were
added to a 24-well plate (IWAKI) at 1x10° cells/well, and
subcultured for 48 hours at 37°C under 95% 0O, and 5% CO,.

3) Receptor-binding experiment

When the hNK1-CHO cells became subconfluent on the 24-
well plate, an F-12 culture broth (containing 10mM HEPES and

0.1% fetal bovine serum) (450 pL), [H]-Substance P (Amersham,
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thereof. 332

final concentration 0.5 nM), and a test compound were added
to the cells, and the mixture was incubated for 40 minutes at
37°C. For the measurement of non-specific binding, L703606
(Sigma) was added instead of the test compound. After
completion of incubation, the mixture was washed with ice-
cooled phosphate buffered saline containing 0.1% fetal bovine
serum, and the cells were lysed with 1IN NaOH (0.5 mL). The
lysate was transfered to a plastic vial containing UltimaGold
MV (5 mL), and the radicactivity was determined by means of a
liquid liguid scintillation counter (Packard, 2000CA).
[0978]
2. NK-2 receptor-binding experiment

Cloned Neurokinin Receptor Subtype 2 Human (CHO cells,
Biosignal Packard), [PH]-SR48968 (Amersham, final
concentration 0.85 nM), and a test compound were mixed with
20mM HEPES buffer, and the mixture was incubated for 50
minutes at 27°C. After completion of incubation, membrane
components were collected by means of an automatic filtration
apparatus (Brandel) onto a GF/C glass fiber filter (Whatman).

Before use, in order to prevent non-specific binding,
the glass fiber filter had been pre-treated with 0.1%
polyethylene imine solution for about 4 hours.

The filter employed to collect the membrane components
was transferred to a plastic vial containing UltimaGold MV (5
mL), and measured by means of a liquid scintillation counter
(Packard, 2000CA) in terms of the radioactivity.

[0979]
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3. Data analysis

Percent radiocactive ligand-receptor binding inhibition
of each test compound was calculated by use of the following
equation, and ICsy (nM) was determined through pseudo-Hill
analysis.
[0980]

Percent inhibition (%)= [1-(C-24)/(B-A)]x100

A: Radioactivity attributed to non-specific binding

B: Radioactivity without test compound

C: Radiocactivity with test compound
[0981]

Tables 2 to 4 shows the results obtained from the
compounds of the present invention which exhibit particularly
excellent antagonism effect to NK-1 receptor, to NK-2

receptor, and to NK-1 and NK-2 receptors, respectively.

[0982]

Table 2

Compound No. NK-1 (nM) Compound No. NK-1 (nM)
15 0.9 633 8.3
16 3.5 634 2.0
17 1.5 636 0.9
578 9.5 637 1.7
589 0.53 638 6.0
591 6.9 639 4.0
599 0.73 640 6.0
615 0.58 042 3.7
617 0.54 652 2.7
616 2.0 653 1.6
618 1.2 654 3.0
621 0.94 655 1.3

[0983]
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Table 3

Compound No. NK-2 (nM) Compound No. NK-2 (nM)
3 1.7 29 4.0
9 7.2 30 1.2
10 4.1 31 0.75
11 8.1 32 1.0
13 2.6 33 0.65
14 0.34 34 0.96
21 8.7 35 4.6
22 0.95 36 0.85
23 1.7 37 1.8
24 2.9 38 1.9
25 0.58 39 1.0
26 0.85 40 0.73
27 6.7 41 0.84
28 2.6
[0984]
Table 4
Compound No. NK-1 (nM) NK-2 (nM)
1 1.2 1.6
2 4.3 2.1
4 3.4 1.5
5 6.3 1.9
12 11.0 6.1
42 2.1 4.0
43 7.7 2.1
44 11.0 2.4
45 4.9 2.8
46 10.1 1.8
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Claims

1. A benzylamine derivative represented by formula (1):

RN N (1)
/ 1
SV

4

[wherein x! represents -N(CHs3)-, -NH-, or -0-;

X represents a single bond, -NH-, an amido bond, an
ester bond, -0-, -S-, or -CO-;

each of X’ and x* represents a hydrogen atom or a
halogen atom;

R! represents a hydrogen atom; a lower alkyl group; a

phenyl group which may be substituted by 1 to 3 halogen atoms

or cyano groups; a benzyl group which may be substituted by
to 3 lower alkyl groups, cyano groups, halogeno (lower alkyl)
groups, or lower alkoxy groups; a benzoyl group which may be
substituted by 1 to 3 lower alkyl groups, hydroxyl groups,
halogeno (lower alkyl) groups, or lower alkoxy groups; a lowe
alkanoyl group which may be substituted by 1 to 5 halogen
atoms, amino groups, or carbamoyl groups; a hydroxyl group;
carbamoyl group; a lower alkylsulfonyl group; a lower
alkoxycarbonyl-lower alkyl group; a thienylcarbonyl group; a

pyridylcarbonyl group; a lower alkylcarbonyl group; or a

329

1

r

a



phenoxycarbonyl group);

R? represents a hydrogen atom, a lower alkyl group, a
lower alkenyl group, a lower alkylsulfonyl group, a C3-C7
cycloalkyl group, a C6-Cl4 cycloalkyl-alkyl group, a C6-Cl4
aryl group, a C6-Cl4 aryloxy group, a C6-Cl4 aryloxy-lower
alkyl group, C6-Cl4 arylthio-lower alkyl group, a C7-Clo
aralkyl group, a lower alkoxycarbonyl-lower alkyl group, a
lower alkoxy-lower alkyl group, an amino-lower alkyl group, a
C7-Cl6 aralkyl group substituted by a C3-C7 cycloalkyl group,
a halogeno (lower alkyl)carbonyl group, an indanyl group, a
1,2,3,4-tetrahydronaphthalenyl group, a xanthenyl group, a
piperidinyl group, a pyrrolidinyl group, a morpholino group,
a tetrahydroisoquinolyl group, an indolyl group, a chromenyl
group, an isobenzofuranyl group, a tetrahydropyranyl group, a
benzothienyl group, an adamantyl group, an adamantyl (lower
alkyl) group, a fluorenyl group, a fluorenyl (lower alkyl)
group, a pyridyl (lower alkyl) group, or an amino group which
may be substututed by a phenyl group or a lower alkyl group
(wherein a ring hydrogen of these group may be substituted by
1 to 5 atoms or groups selected from among a halogen atom, a
lower alkyl group, a lower alkoxy group, a nitro group, an
ox0 group, a halogeno (lower alkyl) group, a C6-Cl4 aryl group,
and a lower alkylamino group;

when R® represents a (lower alkanoyl)amino group, an
amino (lower alkanoyl) group, an amino (lower alkanoyl)amino
group, a di(lower alkyl)carbamoylamino group, or a C7-Cl6

aralkyloxy (lower alkyl) group, R* represents a hydrogen atom;
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or R® and R* may together form -SOCH,-, -SO,CH,-, -NHCOCH;-, -
CH (OH) CH,—, -OCH,-, or -C(=NOH)CH,-; R’ represents a hydrogen
atom or a lower alkyl group; n; is 1 or 2; and n; is 0 or 1]
or a salt thereof.

2. A benzylamine derivative as described in claim 1 or
a salt thereof, wherein R® and R* together form -SOCH,-, -
SO,CH,;-, -NHCOCH;-, -CH(OH)CH,-, -OCH,-, or -C(=NOH)CH,-.

3. A benzylamine derivative as described in claim 1 or
2 or a salt thereof, wherein X' is -N(CH3)- or -O-.

4. A benzylamine derivative as described in any one of
claims 1 to 3 or a salt thereof, wherein X? is a single bond,
-NH-, an amido bond, an ester bond, -0-, or -CO-.

5. A benzylamine derivative as described in any one of
claims 1 to 4 or a salt thereof, wherein R? is a C7-Cl6
aralkyl group, a lower alkyl group, a C6-Cl4 aryl group, a
C3-C7 cycloalkyl group, or an amino group which may be
substututed by a phenyl group or a lower alkyl group

6. A drug containing, as an active ingredient, a
benzylamine derivative as recited in any one of claims 1 to 5
or a salt thereof.

7. A pharmaceutical composition containing a
benzylamine derivative as recited in any one of claims 1 to 5
or a salt thereof, and a phramaceutically acceptable carrier
therefor.

8. Use, for producing a drug, of a benzylamine
derivative as recited in any one of claims 1 to 5 or a salt

thereof.
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9. A method for treating irritable bowel syndrome, pain,
anxiety, obstructive bronchial diseases, headache, or
vomiting, characterized in that the method comprises
administerring, in an effective amount, a benzylamine
derivative as recited in any one of claims 1 to 5 or a salt

thereof.
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