. 6789: : <=e3ej XXY| _0°dj 6Fj Tjj22 8 OCT 2002 DESCRI PTION 1-[( c
1- SUBSTI TUTED- 4- Pl PERI DI NYL) METHYL] - 4- P| PERI DI NE DERI VATI VE, PrOZESECEJMR
THE PREPARATI ON THEREOF, 5 PHARMACEUTI CAL COMPOSI TI ON CONTAI NI NG THE SAME,
AND | NTERVEDI ATE THEREFOR TECHNI CAL FI ELD The present invention relates to

a novel 1-[( 1-substituted-4 10 piperidinyl)nmethyl]-4-piperid i inv e
exhibiting a potent agonistic activity @n serotonin 4 recept o”mnmlm,lml}mmmmv
(hereinafter, occasionally referred to as 5-HT4 receptors). More
particularly, the present invention relates to a
1-[ (1lsubsti t ut ed- 4- pi peri di nyl )DeEIS/C) RA-PIIpEQ Ni ne derivative formng an
15 am de with a 4-am no-5- hal ogenobenzoic acid or a
4- am no- 5- hal ogeno2, 3-di hydr obenzo(b] furan-7-carboxylic acid, a process for
the preparation thereof, a pharmaceutical conposition containing the sane,
and an i nt er nedifl SUBSTT UTE BACRERERID INKL) METMY Bp42BIERADINE cat i on
di scl oses that the conpounds of the following fornula (P-1), etc. have
sel ective ant apERRECATIEf BROCBSSSFORITHEE PREPARATIONSTHRREO®, for the
prophyl axis or treatnment of various gastrointestinal diseases, etc. R3 Rl
CON+ ( CH2) m RHRRMAGRUBICALIGOMPOSITIZN CONTANING ToIR2 SAMEAND R1 is a
hal ogen atom R2 is a |lower al koxy group, etc., mis 1 or 2, pis an
integer of 1 to 6, Bis a grhREBMERBATBTHEREERRRS) - XnRs~
-N(R4)-X2-N(Rs) (~) 5 -X1-N(R8)(Rg), or -Het (Xl is CO CS or 502, X2 is CO
or CS, R4 is a hydrogen atom a |lower alkyl group, etc., R6 and R are a
| oner al kyl_grou etc.) or R6 and R, nay conbi ne together with the
adj acent nTE& Al Y to formaring, R8 and RO are a | ower al kyl
group, etc., or and RO may conbi ne together with the adjacent nitrogen
atomto form a rilff Presentsinyestiog, r amaé&v%ﬂl'@#b%%ﬂrﬁ'

erocyc or urea jn the ring and havin

he l e gro avi an anm de, 1-5

not&r oat orpr Ryl eSS R B Re RS Ay sl ST DSHRE snPAIRR yAGURISER at om
and the definitions for sp substituents, are omtted e GO unds of the
resent | AT ANGserOteR bR recantans (Her Rl ferm@cReioaLY a8 Wyas ahed
fromthe cg:%funds gf t.the formula (P-1) having an am de-bond and a

pi peri di ne”T ‘e’ffipe}? ﬂ’é%‘d each other 20 via an al kyl ene, and further having

e e UL L RO kDR BPRAAMR B0 1
B P Rl et Bte S ind RGO BRSAg B O

15 amide with a 4-amino-5-halogenobenzoic acid or a 4-amino-5-halogeno-

*166166*

2,3-dihydrobenzo[b}jfuran-7-carboxylic acid, a process for the
preparation thereof, a pharmaceutical composition containing the same,
and an intermediate therefor.
BACKGROUND ART

20 WO0-95-26953 Publication discloses that the compounds of the
following formula (P-1), etc. have selective antagonistic effects on 5-HT,
receptors, and are useful for the prophylaxis or treatment of various

gastrointestinal diseases, etc.

R3
N
25 Rl\/@i CONH"(CHz)m‘{_/ —(CHp)7 B (P-1)
H,N R,
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25 exhibit gastrointestinal notility stinulation properties. 28 o@?ngpoz
35~3RL~CON~NL R~ OA wherein Ais a group of the foll ow ng
formula: (P-2) -CH2-CH2- (a-1); -CH2-CH2-CH2- (a-2); or -CH2-CH2-CH2- CHz-
(a-3); 10 15 20 25 R is a hydrogen atomor a halogen atom R2 is a
hydrogen atom an am no group, etc., R3 is a hydrogen atom a C, _6 al kyl
group, etc., L is a C3_6 cycloalkyl grogp, etc., L is a group of the

formula: -Alk-R4 (b-1); -Alk-X-RS (b-2); -Alk-Y(C=O-R, (b-3); or
-Alk-Y(C=O-NRORI 0 (b-4); (each Alk is a -6 al kanediyl group, R4 is a

hydrogen aibereia Ry#a l4logen dtosd, R, & &mbwrfaqmbkyrgrwpg '@l mas @b
cycl oal kyl group, a C5_6 cycl oal kanone group, an aryl group, a

di (aryl) me2 higlis @iroirteger ofidt td 6B issa groupasf thefyraikd heterocyclic group
having 1, 2, 3 or 4 heteroaton(s) selected from oxygen, sulfur and

nitrogen, etc.), -MRL)SXE-%ydr ogen atom a Cl_6 al kyl group, etc., Xis O
S, S02 or NR6 (R6 is a hydrogen atom a Cl1.6 al kyl group or an aryl group),
R, is a hydrogen -d(Bg-Xa-NIRJARa), kyl group, etc., Y is NR8 or a direct bond
(R8 is a hydrogen atom a Cl1 _6 al kyl group or an aryl group), R9, and RO
ar e5i ndependent | yX3-R{R}) (@gporat om a Cl_6 al kyl group, etc., or RO and R0
may 2 8 OCT 2002 4 conbine together with the nitrogen atomto which RO
and R0 bond to f-dleh a pyrrolidinyl or piperidinyl ring being optionally
substituted with a C1_6 al kyl group, .an amno group, etc., or R9 and RO
may combi ne t oget(Kedis ®@nhClher 8O, dgda GO on €6, hiista hyReogend akvid, lmond t o
form a piperazinyl or 4-norpholinyl ring being optionally substituted with
a C1_6 al kyl grodpwes@dkyhgrat,ietct,i BnanfoR, esene lowsen alkybgreups ettt ed) .
Anmong t he conpounds_of the above fornula (P-2), when R4 is Het and said Het
is a piperidine, QMBs aBfpBumAbEorHEnEdPaather with thepdiaramiaeiteagesal |y be
overl apped with sone of .the conpoynds of _the fqQrnula (1) of the present
i n¥@ntion, but sa?rtBHEﬁolﬂ&HPi%ﬁlﬂ&ﬁ%e%aﬂ?d a3 lawegl?éf%s;ﬁ}aa.rﬁg.,my a
conmpound of the fornula (P-2 undh(5q7§):_g ~ H - G\ (CH2) 2-N (P-2 )
15 H2N The conpo&a%?la‘%m@aé’b%}‘?}%%?’gggﬂg%t LWt %ac&\lﬁ’icﬁ%ﬁ’d 108E0t ed
atom to form a ring, Het is a 5- or 6-membered, mono- or
bicyclic heterocycle group having an amide or urea in the ring
and having 1-5 heteroatom(s) selected from oxygen atom, sulfur
15 atom and nitrogen atom, and the definitions for some
substituents are omitted)
The compounds of the present invention of the formula (I) as
mentioned below are distinguished from the compounds of the formula
(P-1) having an amide-bond and a piperidine moiety bonded each other
20 via an alkylene, and further having different substituents at the 1-
position of the piperidine ring.
In addition, EP-A-445862 (= JP-A-04-211685) Publication
discloses that N-(4-piperidinyl)(dihydrobenzofuran or dihydro-2H-
benzopyran)carboxamide derivatives of the following formula (P-2)

25 exhibit gastrointestinal motility stimulation properties.



pi peridine bonded at the 1-position thereof, which is quite dif®f&8r8&t 2Rom
the conpounds (I) of the present invention, because the present 20 conpound
(I') has a piperidine ring having a specific substituent (i.e., A) at the
1-position of said piperidine ring, and said piperidine ring is bonded at
the 4-position thereof, as described below. At the present,

Ci s-4-am no-5-chloro-N-[1-[3-(4-fl uoroplg®Enoxy)

propyl ] - 3- met hoxy- 4- pi peri di nyl ] - 2- met hoxybenzam de (general nane; 25
cisapride, cf., Merck Index, 12 ed., 2377 ( 1996)) has wi dely been used in
the clinical field as a gastrointest$§al noti'lity enhancer or as a 2 9
ocz zoo02 s gastrointestinal prokinetlic Agent. Recently, 5-HT4 receptors
were found during the studime N i nNréceptors being participated in
gastrointestinal nmotility sti ti on by Tret ocl optFaR) de or cisapride, and
it has been confirned thatr ; nzam de derivatives enhance 5 the
gastrointestinal notility by sii ating 5-HT4 receptors (cf., J.
Pharmacol . Exp. Ther., 1990) 252, 1378; J. Pharmacol. Exp. Ther., 1991,
25?7, 781). Thus, a conpound stinulating 5-HT4 receptors being w dely

di sbri but ewhereisughisia groepgfsdhedolivssngfarmatlgans may be expected to
enhance the gastrointestinal notility, but cisapride as 10 nentioned above
shows di sadvant agédldsiGHjinhi bitory effects dB-lke central nervous system
based on the antagonistic activity agai nst dopam ne D2 receptors, or side
effects on the he‘%lﬂz'@ﬁfﬂﬂﬂre, it is diffil@c®k Qfo use cisapride in the
clinical field. Besides, there is a grow ng tendency to increase patients
bei ng suffering fﬁ%ﬁﬁéyﬂrﬁgﬁsc%ﬁ'assocaited (@3h gastroi ntestinal notor

di sorders due to the conplicated sqciety and aging _society, and under these
ci r cunst anBed$ & BRSO QoA dialogen iater ik, Hedd1EogRNAloan, /Rt

gastroi ntesti,nal prokinetic agent., DI SCLOSURE | NVENTI ON 20, The ,pr esent

i ndént ors ﬁ&%}é‘oi&h%é‘r%i%i’ s’cslﬁirf'\é’ rggen FLom.cg tsi%gglﬁu& Bk gilﬁy’%)

met hyl ] - 4- pj peri gciélﬁyﬂerivative cting on 5 receptors, and have found
that a 1.1 Fos Syeialir b BN, el aeroBhyfie SBEERIRT i ne dervati ve
formng an am de ‘%lg‘] a 4-am no-5hal ogenobeﬂﬁgkf acid or a

4- am no- 5- hal ogeno- ,%‘-‘di hydr obenzo[ b] 25 furan¥?-carboxylic acid shows a
pot ent agoni stic %ly_?([ y on S-HT4 recept orzb_gﬂd is useful as an excellent
gastroi ntesti nal Tty 2 8 OCT 2002 6 enhdricer or as an excell ent

gastroi ntestinal ket e pagent, and finalky e acconplished the
present inventi on%l%nvggf%gﬁof t he present (:bn:\)’/gf#i on is to provide a novel

1- [{glsubsti t ut ed- 4xpi pRALAEN thyl]-4-pi perhdi ne derivative having a 5
potlgnt agoni stic g@ﬁ ?ﬁtﬁ yéL%%4 recept org;S %gre particularly, to provide
a 1-[( 1-substit ueadndami ReR i NI drotrdi REld AiiR1EgER by ea f OF M Ng
an amde with a 4(62m' no- 5- hal olgéenobenzgj?/lcé aci'd of a H}Ri g_ _
4- am no5- hal 0g€enOcyardo grbygr Q@{_‘szQﬂ@hé\!ﬂff@ﬂ%ﬁa;ﬁﬁ{cbgi‘d\h?,ca@g_sdeycﬁéﬁﬂ«gila' ly,
the present invention provides a cofpound being useful as & dastro 10
intestinal notil |gﬁbm,t'@@s%rc}@[oﬁkagog@sgmumt@stalrypgr@jp,ka defargl)agent .
Anot her object of the present invention is to provide a process for
preparing sai d comauptigr&iip) or Hett(Her i9bj BCcbr G-nidiabpred bletedodyeliti on is
to provide a pharnmaceutical conposition containing said conmpound. Further
objpect of the pregenp havimgilo,iot ¢ hetrrodtomn(s)ISelectedrfen akypgdror
preparing said conpound. These and ot her objects and advantages of the
present inventi onsalfarend ailsogen petc. Rsisna Slyidrbgen iatohiiea &t dlkpin t he
foll owi ng discl osure.

group, etc., X is O, S, SO, or NR; (R, is a hydrogen atom, a C

alkyl group or an aryl group), R, is a hydrogen atom, a C, 4 alkyl
group, etc., Y is NR; or a direct bond (R, is a hydrogen atom, a

25 C,. alkyl group or an aryl group), R, and R, are independently
a hydrogen atom, a C, ¢ alkyl group, etc., or R; and R, may



The present invention provides a 1-[( zha 0CT 2002
1- substituted-4piperidinyl)nethyl]-4-piperidine derivative of t TC i
formula (1), a 20 pharmaceutically acceptable acid addition salt thereof, a
process for preparing the sanme, and a pharnaceuti cal conposition containing
the same: Ar-CONH ~N-CH2~N A 25 wherein Ar is a group of the follow ng
formula (Ar-1) or (Ar-2): 28 CCT 20087 RL 2RI ~RN~1 OR- "'~ 4 s~
S RBNORR (CH2)~Rr~, 6 (Ar-1) (~u'-2) 5 (in which R is a hal ogen atom
R2 is a hydrogen atomor a |lower alkyl group, R3 is a hydrogen atom a

| ower al kyl groupcombire togethealwithdle mitoogen &6oRdta shichyRiramemR gt om or a
| oner al kyl group, RS and R6 are the sane or different and each a hydrogen
atomor a | ower dbdyd tgrfoum a gyarolidinyl orpiperilinylaring beiggooptiahaline
following fornula (A1), (A-2) or (A-3): 15 -Z-N(Ql) (@) (A1) (in which
Zis -CO, -CS cﬁubswmtedthrwa@% alky! gneupaan amino igreuppetandrdych a
hydr ogen atom a lower alkyl group, a cycloal kyl group, a substituted or
unsubstituted pheayd Ry sopy combinsingether sdtho themittegent atos taovhich

phenyl -1 ower al kyl grou or QL and Q2 may conbi ne together with the

ni t Bogen at om t o RhAsH W%ﬁ@ fory @rmparq;a}nybor Gemusphioligy! aing peri di ne
ring, a hexahydroazepine rin a_norphvline ring, a thlonDrphollne ring, or

a pi perazine ri nPHRE Qﬁfl% mauhsyltat%mﬁh@ Rys adkyberoun, andshet uent on
the other 25 nitr en ato 2 8 OCT 20p2 8 (in which R is
a hydrogen atom %\ﬁhqnsa %ﬁOQFMStEW%@fﬁl%WC@r oup, a | ower

Foveral koxy or | Siging} ﬂ%%w%\‘w waigs 3568 ebase Tarae: Prob e éﬁe“yd”’xy
bstit h 2 CH(R8) - COR9 (A-3
150 %s | o e Rblq el %ﬁ@@éﬂ%ﬁ%ﬁ% Dot of Pogér&ﬂa%aﬁhﬂ%& s &
o 1 P o 02 i
(I) of the present invention, but said EP Publication exemplifies as such

compounds only a compound of the formula (P-2') (Compound 57):

cl CONH—CN—(CHQ)Q—ND

]q (P-2')

15 H,N
The compound of the above formula (P-2') has an unsubstituted
piperidine bonded at the 1-position thereof, which is quite different from
the compounds (I} of the present invention, because the present

20 compound (I) has a piperidine ring having a specific substituent (i.e., A)
at the 1-position of said piperidine ring, and said piperidine ring is
bonded at the 4-position thereof, as described below.

At the present, cis-4-amino-5-chloro-N-[1-[3-(4-fluorophenoxy)-

propyl]-3-methoxy-4-piperidinyl]-2-methoxybenzamide (general name;

25 cisapride, cf., Merck Index, 12 ed., 2377 (1996)) has widely been used in

the clinical field as a gastrointestinal motility enhancer or as a



(hereinafter, occasionally sinply referred to as the interrredi?éeq]c(.rl 'B¢ or
an acid addition salt thereof: Ax-CONH( ,N-CH2~NH (Il) 15 wheTei r2 S

t he sane as defined above, that is, when Ar is a group of the above formula
(Ar-1), an internediate of the formula (11-1 ) RL CONHN-CH2~NH R2 ~ ,
(I'1-1) 20 3, N OR4 R or when Ar is a group of the above formula (Ar-2), an
internmediate of the formula (I1-2): CONG ~N-CH2~NH R 25 R3~ 5 (11-2) 6 2
a ocT 2002 9 and further provides an internediate of the follow ng formula
(M11') (hereinafter, occasionally sinply referred to as the internediate
(M'11)) orgastrairitdstiddi prokirsztid agert.e dReceiliyy\o HHP - Rederitdlrs WereFoumet ei n A
I's the sane as defined above. The pharmaceutically acceptable acid addition
salt of théucimgothedtudiesion seratohin rereptorsuningapaidipatadian i nor ganic
acid such as hydrochl oride, hydrobrom de, hydroiodide, sulfate, phosphate,
etc., 10 ogastreidtestinah motibtystifmulation byahetocloprdmide oralissprdef umar at e,
| actate, nmalate, citrate, tartrate, benzoate, nethanesul fonate, succinate,
etc. The canpdthasdpearheonfirmedatiat) these bepzamide derivativiey eadwaapteabl e aci d
addition salt thereof may exist in the formof_ a hydrate and/or a solvate,
and5t he prBxegastirpirtestiogl anetlitnbysttmulatisg 531 hyreepsersitad/,of. sol vat es

as well. The acid addition salt of the conpound of the formula (Il) or the
fornul a (\VPhaymagpl.hexpnEhehel@9%h23Ddnbd7 Bhdr Fhesmacadl Bxpaddestabl e acid
addition salts. The conpound of the fornula (I]), or the formula )

1991, 257, 781). Thus, a compound stimulating 5-HT, receptors being

widely distributed throughout the gastrointestinal organs may be
expected to enhance the gastrointestinal motility, but cisapride as

10 mentioned above shows disadvantageously inhibitory effects on the
central nervous system based on the antagonistic activity against
dopamine D, receptors, or side effects on the heart. Therefore, it is
difficult to use cisapride in the clinical field. Besides, there is a
growing tendency to increase patients being suffering from symptoms

15 assocaited with gastrointestinal motor disorders due to the complicated
society and aging society, and under these circumstances, it has been
strongly desired to develop an excellent gastrointestinal prokinetic
agent.
DISCLOSURE OF INVENTION

20 The present inventors have intensively studied on 1-[(1-
substituted-4-piperidinyl)methyl]-4-piperidine derivative acting on 5-
HT, receptors, and have found that a 1-[(1-substituted-4-piperidinyl}-
methyl]-4-piperidine derivative forming an amide with a 4-amino-5-
halogenobenzoic acid or a 4-amino-5-halogeno-2,3-dihydrobenzo[b]-

25 furan-7-carboxylic acid shows a potent agonistic activity on 5-HT,

receptors, and is useful as an excellent gastrointestinal motility



(MI11) and an acid addition salt thereof may exist in the formd8 GCT20002
hydrate and/ or a solvate, and the present invention also includes these
hydr at es and/ or solvates as well. The conpounds of the forrmula (I) and the
formula (M 11) may optionally have one or nore asymmetric carbon atons, and
by whi ch stereoi soners thereof possibly exist, and the conmpounds of the
formula 25 (1) and the fornmula (VI11) ngy exist in a mxture of two or nore
stereoi sonmers. The present invention also includes these stereoi soners) 2
8 OCT 20p2 10 a m xture thereof, and a racem c mxture thereof. The terns

used in thenharsenbr sgem kkcallénhgasrotxi@stinzg prokiinetic Hgentosad al kyl
group and the |lower alkyl noiety include a 5 straight chain or branched

chai n al kyfingllpudmaveaa¢cmnplished thar preseat dnsentiohess defined ot herwi se. The
"hal ogen atom is fluorine atom chlorine atom brom ne atom and iodine

atom and chl ori nfen afbjectaofitie presentanvendion iy &f pradide.a hoeehds(1-
preferabl e hal ogen atomis chlorine atom 10 The "l ower al kyl group" is,

for exanpl substtunteld-4epiperidinyhmadthyi|sépippyidiné deyivativechatiyig asec- but yl |
t-butyl, pentyl, and hexyl. The "cycl oal kyl group” includes ones having 3

t o 8 car bopomrinagoriisticectivityeon G-H DHpraneptors; yobobd payticutardy oment yi |
cycl ohexyl, cycl oheptyl, and cyclooctyl. 15 The "Il ower al koxy group"

i ncl udes aprevidesy 1 busnbstitited ¥ -piperid inipneth it - piperidinengedyative hoxy,
et hoxy, propoxy, isopropoxy, butoxy, isobutoxy, sec-butoxy, t-butoxy,
pent yl oxy, farmeingeaay [agride witd adrasinobdaalogenabepgoia aciddopadhamigoup”
i ncludes a_phenyl group which nmay be substituted by one to_ three_ groups
sel ect ed 20-haleBenac2 groiydrobenge[blfimm-7 -earbyeiicaacidy Espeaiallyl e
group, a G 4 alkoxy group, ,.a d-C4 al k%car bonyl qr oup, a
trifl uor onBreSANtgNyERLioANPEIdESs §reppoRsbhsingHseful@s @gastrsr ani no
group, a cyano group and a nitro group, for exanpl|e, phenyl; 2-, 3- or
4- ¢8I or ophBHgstingl matlityyephaRephoRAS 2 gastrpintgstinal) Eﬁﬁ%ﬁﬁ@ﬁﬁ&ent-
2, 4-di chl orophenyl ; , 2,4 .25 dibro henyl,; 2,4-difl uorophenyl; 2-, 3- or
4. et hy| phARPRACHObIGE! 0f e BRESRBLJBTEIPR 1 1P ROV BHRABIBRy . 20, a-
or 4-am nOBpe%]XrIihgélsaid compound. Still further object of the present invention
is to provide a pharmaceutical composition containing said
compound. Further object of the present invention is to provide an
15 intermediate for preparing said compound. These and other objects
and advantages of the present invention are obvious to any person
skilled in the art from the following disclosure.
The present invention provides a 1-[(1-substituted-4-
piperidinyl)methyl]-4-piperidine derivative of the following formula (I}, a
20 pharmaceutically acceptable acid addition salt thereof, a process for

preparing the same, and a pharmaceutical composition containing the

Ar—CONH-C —CHQ—CN—A (I)

25 wherein Ar is a group of the following formula (Ar-1) or (Ar-2):

same:



Z 8 OCT ppp~ 11 nethyl am nophenyl; 2-, 3- or 4-dinethyl am noph 1 Zinon 3"
or 4cyanophenyl; 2-, 3- or 4-nitrophenyl; and ?@Vbcﬂ%mz

4- am no- 5- chl or o- 2- net hoxyphenyl . The "substituted or unsubstituted
phenyl -1 ower al kyl group” 5 includes an al kyl group having 1 to 4 carbon
atons which is substituted by the above-nentioned "substituted or

unsubsti tuted phenyl group”, for exanpl g, benzyl; 2-, 3- or 4-chlorobenzyl;
4- br omobenzyl; 3- or 4-fluorobenzyl; 4-nethyl benzyl; 4-nmethoxybenzyl;
lphenet hyl ; and 2-phenethyl. 10 The "I ower al kanoyl group” includes ones
having 2 to 6 carbon atons, for exanple, aeet yl, ropi onyl, and butyryl.
The "I ower al koxycarbenyl group” includes 'on ving 1 to 6 carbon atons
in the al koxy nDietyB anpl e, nethﬁgyc | , et hoxycarbonyl, and

pr opoxycar bonyl . k&iTﬁE:jngomer al kyl g%@hb ei n¢ sybstituted by a

hydr oxy, |ower al kox¥ o oaR* al koxycarvongH, R ncl udes a | ower al kyl
group that is subRituted by a hydroxy group, thelabove-nentioned "I ower

al koxy group" or the ﬂgg¥ﬁ-nentioned "Iomerl%L§£x§carbonyl group", for
exanpl e, met hoxynet hyl% ~ 2Z“hydr oxyet hyl , 2-n£ hoxyet hyl , net hoxy 20
carbonyl net hyl , et hoxycar bonyl net hyl , 2-ethoxycarbonyl et hyl,

2et hoxycar bonyl propyl, and 3-net hoxycar bonyl propyl. Anong t he conpounds of
t he present inverdin whichrRfisrabladoger aterra conpound of the formula (1)
wherein in the group of the fornula (Ar-1), both R2 and R3 are hydrogen
atons, and R4 is R s hydrggenmtoanop s losvsn alkybgpoun, propyl group or an

i sopropyl group, or.in_the group of the fornula (Ar-2), both R2 and R3 are
hydr ogen atons) dndisr hyslgogen atem, laweraliod@rowp, wsialower aljsanaitlons, or
one of themis a nethyl group, and the other is a hydrogen atom and n is
1, and A is the $dR¥Pas defined above, and a pharmaceutically acceptable

acid addition salt, thereaof. Mre preferable ounds are conpounds of the
fotfula (1) 5 wh 4e15r1a@§)drpﬁelflﬁé°g'b ]?9“(95-%%3’?@10?8: a hydrogen atom a

Cloct al kvl or ou® ShERGrethd $arpr iistisntenshensh SpatioRs RO
optionally substituted b al ogen, -C4 al kyl or Cl-C4 al koxy group, or
a benzyl group beqrn%?‘i‘ﬁe%&ﬂf}arﬁfp?‘?’sad%ti tuted by the sane substituents as
above, or QL and Qis )f/z&pggi ne together with the nitrogen atomto which
they bond to for M g; r ine ring, a piperidine ring, a hexahydroazepi ne

ring, a no i i i i 19 hayi opf{.ionally a Cl-C4
Kyl or oang el bFfhe ongu B B ALIE L P BABE T s by in the
fo la (A-2), R is a hyc tom a d-C4 al ky roup; a Cl-C4 al kyl
gr%ﬁ}g bei ng substituted %S/N(;?E@%d al koxy or Cl1- C4lpél oxycar bonyl group; a
Cl-C4 al koxy groym vehich-#4s a@bo;yegtlgﬁmg??g,roup; or a phenyl group being

optionally substituted by 1 to 3 groups sel‘ected fromthe group consisting

of ‘a hal ogen atony! gnd QCArdtky!sadh ¥ diffefdn 28n §e RN MYy dHoREA At AN

am no group, or (C) in the formula (A-3), R$ is a hydrogéen agom or a Cl-C4

al kyl group, R9 is]law&d 1@§gmb,@r%%momky@g€éu§4aaémwtmam and p is O,

1 or 2, and R1, R2, R3, R4, and in the Ar are the sane ones as those

25 defined for thenshbygtuRa ploaedl @rfaisrabh sutmated sr wisuBstituted
pharmaceutically acceptable acid addition salt thereof. 2 8 OCT 200z 13

Fuppher pref er abl ghemyiplowsalkyt geouppon ¥ axid tQferiay ¢ombige ftogetkler (1-1 )
or the formula (1-1'), and a pharmaceutically acceptable
with the nitrogen atom to which they bond to form a pyrrolidine
ring, a piperidine ring, a hexahydroazepine ring, a morpholine
ring, a thiomorpholine ring, or a piperazine ring having
optionally a lower alkyl or benzyl substituent on the other
25 nitrogen atom);

-CO-R’ (A-2)



acid addition salt thereof. RL , CONH-( ,NCH2-( ,N Al (I-1) ~2'5 I&Qj @CRM
RL, CONH--( ,NCH2--( ,NA1 (I-2") N "' ( ',0 10 wherein R is % | 8&n
atom R41 is a nmethyl group, an ethyl group, a propyl group, or an

i sopropyl group, Al is a group of the following fornmula (A -1), (Al-2) or
(AL-3): -Z'N(QL1) (@1) (A1-1) (in which Zis -CO, -CS or -S02-, QL1 and
@1 are the sane or 15 different and eagh a nethyl group, an ethyl group, a
propyl group, or an isopropyl group, or QL1 is a hydrogen atom and Q1 is
a cycl opentyl group, a cyclohexyl group, a cycloheptyl group, or a
substituted or urisubgiich Red ®hedyrbgen Atbnd,Salewer BHEI¢ONS dTRywdie a

hal ogen atom a gﬁpm al kyl group og a 20 C1-4 al mgﬁoﬁ), or QL1 and
Q1 may conbine ra@@ekjngroup;hlb%r@komwmgmugjiaplmww geotip form
a pyrrolidine ring or a norpholine ring); -COR 1 (A1_2) (in i ch lis a
hydrogen atom abethfsubstituped by ®tydrokp, wweermalkoxy epldwer alkpxya net hoxy
group, an ethoxy group, a Cl C4 al kyl group being substituted by a nethoxy,
et hoxy, 2 8 OCtazbofiyllgromep hoxgcartstityitedar ehbabgtitn tehphegybup, or a
substituted or unsubstituted phenyl group (said substituents may be 1 to 3
grddips sel ected fgroupl hal ogen atom a Cl-C4 al kyl group, a CLC4 al koxy
group and an amno group); 5 -(CH2)P -CH(R81)-COR91 (A1-3) (in which p' is
0, 1 or 2, R81 is a hydr(6¥ds),-QHR®)-£GBE hyl group, (AB)an ethyl group, RO1
is a nmethyl group, an ethyl group, a nmethoxy group, or an ethoxy group).
Especial |y pref er(’ébWéllcer)tmgdé, 25 8, %aPdunds of the 10 following formla
(1-2), or a pharmaceutically acceptable acid addition salt thereof, R82 Rl1l
., CONH~N- CH-N- ( Cip) is-a hydregsm atem oy allpweoraikyl grempr and R11 is a chlorine
atomor a brom ne 9a,ton} R4l is_a nethyl group, .an ethyl g;oup, a propyl
group, or an isop¥osyd lgreuplkykeronp or aylawsgaikexy Broubhet hyl group, or an

et hyl group, 2 is a nmethyl group, an ethyl group, .or a t hoxy group, and
o145 0, 1&&9 ,0950%1&%@0%@% alg _ef tatiakovagfmnala B o a
e s B3Rl Sl feaed o' ad WL Slermmediate (3™

an acid addition salt thereof:

Ar—CONH—C ——CHQ—CNH (II)

15 wherein Ar is the same as defined above,
that is, when Ar is a group of the above formula (Ar-1), an intermediate

of the formula (II-1):

Rl CONH—C —CHQ—GNH
RA \/C( 4
20 o OR

(1I-1)

or when Ar is a group of the above formula (Ar-2), an intermediate of the
formula (II-2):

Rl CONH—C —CHQ—CNH

RA (I1-2)
25 N o

3/
R (CHQ)HZLRS

R6



25 wherein R11 is a chlorine atomor a bronine atom Z2 is -CO2®0cT Gy

15 Q12 is a hydrogen atom a nethyl group, or an ethyl group, Q@2 is a

nmet hyl group, an ethyl group, or a phenyl group, or QL2 and 22 nay conbi ne
together with the nitrogen atomto which they bond to forma pyrrolidine
ring, or 5 conmpounds of the following forrmula (I1-4), or a pharnmaceutically
acceptable acid addition salt thereof, 9~ /~ iQ 12, R11 ~ CONH( , N-CH-NZ2
N~Q2, (1-4) H2N OR42 10 wherein R11 is a chlorine atomor a bronm ne atom
R42 is a nethyl group, an ethyl group, or an isopropyl group, Z2 is -CO or
-GS, Ql2'andsfurthydprgeidest amin terme¢diglte of atip folowang ébimulg(ely, Q@2' is a
nmet hyl group, an ethyl group, or a phenyl group, or Ql2' and Q2' nay

conbi ne t ¢hetdirafter} bcedsionally simrplptrefarred whiashthdiytebnredliate f\Ail) ar 15
pyrrolidine ring. Preferabl e exanple of the conmpound of the fornmula (I-2)

i s the foldmacidgadditpausd]t thedeal:phar maceutical ly acceptabl e acid addition
salt thereof. 4-am no-5-chloro-2-nethoxy-N[ 1-[ 1-(2-butanon-3-yl)-4 20 ,
pi peri di nyl met hyl ] - 4- piperi di nyl zam de (Conpound of Exanple 84)

Pref erabl e exarrpll-béT‘O{:E}el‘b'@H ndNofA t he f&Hul a (1-3) axe the fol | owing
coounds, and a phar euticall cceptable acid addition salt thereof.
4-am no-5-chloro-N-[ 1-( 1-di nmet hyl car banoyl - 4- pi peri di nyl 25

met hyl ) - 4whergin &y i§the 3againn wedisleshabpyg.f ur an- 7- car boxani de (Conpound of
Exanpl e 18); 2 8 OCf 2002 16 4-am no-5-chl oro- N-c{' 1-(

1- di et hyl car bano¥hephaapremtigally acceptable acid addition salt of the

nmet hyl ) - 4- pi peri di_nyl J- 2, 3- di hydr.obenzo[ b] f ur an-.7- car boxam de ( Conpound of
Exanpl e 1SPMPQWR Y- ecﬁwmtblanﬁﬂ[mﬁwéqsai { LR promengamds ecid sUEAr i di ny|

or "Exanpl #bydanlnris. BodRpbrastige Iroiopide, ShifatephospRate, el
1- lidi bonyl ) - 4- pi i dinyl
Shyl 1 - aS5ipsnitar i 42 SrBefid stiebiuch sevpralnse, maleaiso amABI Conpound of

Ei(ggglng | (Z:i%% nd{n_laﬂgfﬁ,%ri%g{:%ﬂ%}a%?:olél_ngo%fe(, methanesulfonate, succinate,

ety - g8 Per g R e DR A R ERBIA, (o, o
the fol | O‘éﬁg??p?fﬂ@%&%dﬁﬁ%nasﬁp?ﬁ%ﬁ?aé}éigt A BEOtEh S hifadaefddi ti on

salt there
and/or a solvate, and the present invention also includes these

15 hydrates and/or solvates as well.

The acid addition salt of the compound of the formula (II) or the
formula (VIII) may be the above-mentioned pharmaceutically acceptable
acid addition salts. The compound of the formula (II} or the formula
(VIII) and an acid addition salt thereof may exist in the form of a

20 hydrate and/or a solvate, and the present invention also includes these
hydrates and/or solvates as well.

The compounds of the formula (I) and the formula (VIII) may
optionally have one or more asymmetric carbon atoms, and by which
stereoisomers thereof possibly exist, and the compounds of the formula

25 (I) and the formula (VIII) may exist in a mixture of two or more

stereoisomers. The present invention also includes these stereoisomers,



4-am no-5-chloro-N-[ 1-( 1-di nmethyl carbanoyl - 4- pi peri di nyl

met hyl ) - 4- pi peri di nyl ] - 2- met hoxybenzam de (Conpound of Exanple 128 0OCT 2002
4-am no-5-chloro-N-[ 1-[ 1-(N-ethyl-Nnethylcarbanoyl)-4

pi peri di nyl met hyl ] - 4- pi peri di nyl ] - 2- net hoxybenzam de ( Conpound of 20
Exanpl e 4); 4-am no-5-chl oro-2-nethoxy-N-[ 1-[ 1-(N-nmethyl-N phenyl

car banmoyl ) - 4- pi peri di nyl met hyl ] - 4- pi perijgy nyl ] benzam de ( Conpound of
Exanpl e 8); 4-am no-5-chloro-N[ 1-( 1-dinethylthiocarbanoyl -4-piperidinyl
25 net hyl) - 4-pi peridinyl]-2-nmethoxybenzam de (Conpound of Exanple 10);

4- ani no- 5- & iRk Qr tHBEHNMNN 4 rdcdmic miktayé tRkigitnecarbonyl)-4 2 8 OCf
20U2 17 pi peri di nyl net hy1 ] - 4- pi peridi nyl ] benzam de ( Conpound of Exanpl e
12); 4-am no-5- chily terth§ ubed it EheTprEsEROS yhtidnrireestplaied

met hyl ) - 4- pi peri di nyl ] - 2- et hoxybenzam de (Conpound of Exanple 25);

4- am no- 5-elewn- N- [ 1- (1- di net hyl car banoyl - 4- pi peridi nyl 5

nmet hyl ) - 4- pi peri di nyl ] - 2- met hoxybenzam de (Conpound of Exanple 26);

4- am no- 5- chl or o T loiwdr 4tk @rovbcanidaheybwer EHIReY ibiew include a

met hyl ) - 4- pi peri di nyl ] - 2- et hoxybenzam de (Conpound of Exanple 27);

4- agi no- 5-stirhight-dirdinler bianthed khladadikybytouwp biavéng di tty6 carbon

nmet hyl ) - 4- pi peri di nyl ]-2-isopropoxybenzam de (Conpound of Exanple 10 30);
4- am no- 5-domns- Wnlesshadefinéd jpthefwike( 1- pyrrol i di necarbonyl)-4

pi peri di nyl met hyl | - 4- pi peri di nyl ] benzam de (Conmpound of Exanple 34); and
4- am no- 5- chl or o Tharthdloggnhtprmi’- i{s fluphiaeydtoan pehinrine aidm, bromine

pi peridi nyl met hyl ) - 4- pi peri di nyl ! benzam de (Conpound of Exanple 37). Both
R41 and R4z2tomn, and iaduve atemy clilorie atom( &nd)brameineatompragter abl y

met hyl groups. Preferable internediat eaiql ) and preferable internediate
(M 11) ar epesferahler r dbgom@ish prefsrahlte patgganaptamdsmidanias atomhe desi red
final 20 conpounds (! Thus, the exanpl es of especially preferable

i nt@rnedi ate (I1)The 'él%)WFé alky] stewe' o dpberamplramathydi efhybdpramp, sal t
isopropyl, butyl, isobutyl, sec-butyl, t-butyl, pentyl, and hexyl.

The "cycloalkyl group” includes ones having 3 to 8 carbon
atoms, for example, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
cycloheptyl, and cyclooctyl.

15 The "lower alkoxy group"” includes an alkoxy group having 1 to
6 carbon atoms, for example, methoxy, ethoxy, propoxy, isopropoxy,
butoxy, isobutoxy, sec-butoxy, t-butoxy, pentyloxy, and hexyloxy.

The "substituted or unsubstituted phenyl group” includes a
phenyl group which may be substituted by one to three groups selected

20 from the group consisting of a halogen atom, a C,-C, alkyl group, a C,-
C, alkoxy group, a C,-C, alkoxycarbonyl group, a trifluoromethyl group,
an amino group, a mono- or di-C,-C, alkylamino group, a cyano group
and a nitro group, for example, phenyl; 2-, 3- or 4-chlorophenyl; 2-, 3-
or 4-bromophenyl; 2-, 3- or 4-fluorophenyl; 2,4-dichlorophenyl; 2,4-

25 dibromophenyl; 2,4-difluorophenyl; 2-, 3- or 4-methylphenyl,; 2-, 3- or
4-methoxyphenyl; 4-trifluoromethylphenyl; 2-, 3- or 4-aminophenyl; 4-



t hereof . 4-am no-5-chl oro-2-nmet hoxy-N-[ 1-(4-piperidinyl nethyl )2-84

pi peri di nyl ] benzani de; 25 4- ami no- 5- br ono- 2- net hoxy- N- | 0CT 2002

1- (4-pi peridinyl methyl)-4 piperidinyl]benzam de; 2 8 DCT 2002 18

4- am no- 5- chl or o- 2- et hoxy-N-[ 1-(4-piperidinylnmethyl)-4

pi peri di nyl ] benzam de; and 4-am no-5-chl oro- N[

1- (4- pi peridinyl met hyl)-4-pi peridinyl]-3,13

di hydr obenzo[ b] furan-7-carboxam de. 5 In addition, the exanples of
especially preferable internediates (VII1) are the follow ng conpounds, and

an aci d adgiethplaraidptidignpot, 34oam-ddmethylaminophenyl; 2-, 3- or 4-

1- di nmet hyl car banoyl - 4- pi peri di nyl net hyl ) pi peridi ne; 4-am no-1-(

1- di met hyl dyrimgstidyip2h; 3- pi Feniitfopylersi;nahd 4Lanpinees:chioes- Atk thoyl no- 1- [
1-( 1-pyrrolidinecarbonyl)-4-piperidinylnethyl] piperidine. The exanpl es of
the internsheayle (VII1) being included within the present invention are, in
addition to the above-nentioned preferable 15 conpounds, the foll ow ng
conpounds and an Tdug thuktithited cralihstibsti¢nted phengllower afloylqrodp”di scl osed
i n Exanpl es hereinafter. 4-am no-1-(

1- df et hyl cimcbhadey bndalkyb grodpriydvieghl ko @i parbati atomsmathdclais no- 1- (
1- phenyl car bamoyl - 4- pi peri di nyl met hyl ) pi peridi ne. 20 BEST MODE FOR CARRI NG
QUT THE | NaEpstittNedHey thepdovdsmen tianedtsigestitutaden insubatitbtedor epar ed,
for exanple, by the follow ng processes. Process (al The conpound of the
formul a (Iphemgrgioups, fer exgmple, benzyle 2253f ermrchlgmbenzylythsoprepar ed by
reacting a conpound of the fornula (”)h

benzyl; 3- or 4-fluorobenzyl; 4-methylbenzyl; 4-methoxybenzyl; 1-

phenethyl; and 2-phenethyl.

10 The "lower alkanoyl group" includes ones having 2 to 6 carbon

atoms, for example, acetyl, propionyl, and butyryl.

The "lower alkoxycarbonyl group” includes ones having 1 to 6
carbon atoms in the alkoxy moiety, for example, methoxycarbonyl,
ethoxycarbonyl, and propoxycarbonyl.

15 The "a lower alkyl group being substituted by a hydroxy, lower
alkoxy or lower alkoxycarbonyl group” includes a lower alkyl group that
is substituted by a hydroxy group, the above-mentioned "lower alkoxy
group" or the above-mentioned "lower alkoxycarbonyl group", for
example, methoxymethyl, 2-hydroxyethyl, 2-methoxyethyl, methoxy-

20 carbonylmethyl, ethoxycarbonylmethyl, 2-ethoxycarbonylethyl, 2-
ethoxycarbonylpropyl, and 3-methoxycarbonylpropyl.

Among the compounds of the present invention, preferable one
is a compound of the formula (I) wherein in the group of the formula
(Ar-1), both R? and R® are hydrogen atoms, and R* is a methyl group, an

25 ethyl group, a propyl group or an isopropyl group, or in the group of the

formula (Ar-2), both R? and R® are hydrogen atoms, and R® and R® are



2 8 00 ~pp2 19 Ar-CONH ~N-CHZ-~NH (11) wherein Ar is the same2d#s00efiged
above, with a conpound of the forrmula (I111): 5 X-Z-N(Q)(@) (Ill) wherein
X is a halogen atom Z, QL and @ are the sane as defined above. The

hal ogen atom represented by X is a chlorine atom a bromne atomor a

i odine atom but the nost preferable one is a 10 chlorine atom The
reaction of the conpound (Il) with the @@mwpound (I1l) is carried out in a
solvent or wi thout a solvent. The sol vent should be sel ected according to
the types of the starting conpounds, etc., and includes, for exanple,

aromat i ¢ hyetlohgdbogen atogs, openreottheml isea enethyl grbape andethebthdeisy. |
di ethyl ether, tetrahydrofuran, dioxane), hal ogenated hydrocarbons (e.g.,

met hyl ene ahiydroden atbimraridm)s 1kanhdnkds the sgameast deftnedraboyk, ahdyad

ket one), ethyl acetate, acetonitrile, dinethylformmde, and

di met hyl supharindeeuticelly axveptabke acid additkedsaltdhereof.i n the form of a
m xture of two or nore solvents. 20 The reaction may optionally be carried
out in the preseleroprefepable compoerudsars coffipourade of nhe doanulb ¢h
exanpl e, an alkali netal hydroxide (e.g., sodium hydroxi de, potassium
hyd$oxi de)whareial kal i metal carbonate (e.g., sodium carbonate, potassium
carbonate), an alkali netal hydrogen carbonate (e.g., sodi um hydrogen

car bonat e, (aS potiastéimfﬂrﬁVd]@oé‘erl),cQ? % Aderd roggncatomani G, -Ba sdkyl granp,
triethylamne) tributylam ne, diisopropylethylam ne, N-nethylnorpholine),
but an’ 20Ba;FCravelaadkek graupaRbdn@ bydragsncatgrouadC(-Q,)alkil gpeupsed

i nstead of a base. The reaction tenperature varies according to the types
of the sta®tGngr EBRANRRELEIRIME phsayl greuptbeing entionslly supstitutadybyof
about -20C to _ about 1SOC, preferahly.in the range of abqut -10C to about
80C. 5 Thea%wée&% €o 4@&‘5&%@' @l kP BFRP aBE agben STOMRAPEING 1) s

or Sesaes GRHORBIR SUpHL PR Do S i Dat et Rbsve, 05 U e Fopz 21
R MU E IR CTARENI SO ERNGRL
form a pyrrolidine ring, a piperidine ring, a hexahydroazepine ring, a
morpholine ring, or a piperazine ring having optionally a C,-C, alkyl or
benzyl substituent on the other nitrogen atom, or
15 (b) in the formula (A-2), R” is a hydrogen atom; a C,-C, alkyl group;
a C,-C, alkyl group being substituted by a C,-C, alkoxy or C,-C, alkoxy-
carbonyl group; a C,-C, alkoxy group; a C,-C, alkoxycarbonyl group; or
a phenyl group being optionally substituted by 1 to 3 groups selected
from the group consisting of a halogen atom, a C,-C, alkyl group, a C,-
20 C, alkoxy group and an amino group, or
(c) in the formula (A-3), R® is a hydrogen atom or a C,-C, alkyl
group, R® is a C,-C, alkyl group or a C,-C, alkoxy group, and pis 0, 1 or
2,
and R}, R?, R?, R, R’ and R® in the Ar are the same ones as those
25 defined for the above-mentioned preferable compounds, and a

pharmaceutically acceptable acid addition salt thereof.



(2Db) LI-NH( ,NCONL3 ( D1 ) Reduction Step 3 LI-NH( , N-CH2gN(d13 2002
(D2) Step 4 H2N-( ,NCH2~N-L3 ( E ) Ar-COCH Step 5 Ar- CONH-N-CH2~N-L3 ( F )
Deprotection Step 6 (it) 2 8 OCT 2002 22 wherein L1, L2 and L3 are
protecting groups, but L1 and L2, and L1 and L3 are each a protecting group
to be renoved under different conditions, Mis an alcoholic reactive ester
residue, and Ar is the sane as defined glgove. 5 Chart 2 Ar-COOH H2N~N- L2
Step 1 (G 10 Deprotection ~ Ar-CONH-NH Step ~../2 (J) Ar-CONH--( ,NL2 (H
Step 3b HOOC-( N-L3 Step 3a 15 Ar-CONH-( . NNCON-L3 M CH2~N-L3 ( C2~ or
OHC- (, N-L3 ( C2Rurithkr ZRefdedbtd compounds ardicoipbith &5idfthe Jofb®ng/ ~4
(F) Deprotection Step 5 (Il1) 25 wherein Ar, L2, L3 and M are the sane as
defined abformula (21§ cdGhe@ethula (I-1'), and a pharmaceutically acceptable

acid addition salt thereof,

R} CONH—CN—CHQ—CN—AI (1-1)
s X
N 0

H, g4
RL CONH—CN——CHQ‘CN—AI (I-1'
HQN: ; ;o
10 wherein R! is a halogen atom, R* is a methyl group, an ethyl group, a

propyl group, or an isopropyl group, A! is a group of the following
formula (A!-1), (A'-2) or (A!-3):
-Z-N(Q!)(Q) (AL-1)
(in which Z is -CO-, -CS- or -SO,-, Q!! and Q?! are the same or
15 different and each a methyl group, an ethyl group, a propy!
group, or an isopropyl group, or Q! is a hydrogen atom, and
Q% is a cyclopentyl group, a cyclohexyl group, a cycloheptyl
group, or a substituted or unsubstituted pheny! group (said
substituents may be a halogen atom, a C,-C, alkyl group or a
20 C,-C, alkoxy groupj, or Q! and Q* may combine together with
the nitrogen atom to which they bond to form a pyrrolidine ring
or a morpholine ring);
-CO-R™ (At-2)
(in which R”! is a hydrogen atom, a methyl group, an ethyl
25 group, a propyl group, a methoxy group, an ethoxy group, a C,-
C, alkyl group being substituted by a methoxy, ethoxy,



23 REMOVAL OF PROTECTING GROUPS: In Chart 1 and Chart 2, the prQtge@bt g
groups represented by L2 and L3 may be any protecting groups being able to
easily be renoved by hydrolysis or hydrogenol ysis. The protecting group
being able to be 5 renoved by hydrolysis includes, for exanple,

et hoxycar bonyl group, t butoxycarbonyl group) acetyl group, benzoyl group,
trifluoroacetyl group, benzyl oxycarbonyll4group, 3- or

4- chl or obenzyl oxycar bonyl group, triphenyl methyl group, nethanesul fonyl
group, p-toluenesul fonyl group, etc., and the protecting group being able
to be renmoved byméthoxycageonyl sirethosyyedelsonflogroawsnpl & substitutek year bonyl
group, 3- or 4chl orobenzyl oxycar bonyl group, benzyl sul fonyl group, etc. The
renoval of prot ectrnsupgiituipd phdnydrgroys said sudrstiteénesimdyy be T oément i onal
nmet hod, for exanple, by contacting with water under acid or basic
conditions in a guoupblselextddnom dfhmlegen extom,re Qyd@salklydberddpeaadpl e,

al cohols (e.g., nethanol, ethanol, isopropanol), acetone, dioxane, mater,
and a m xture of CIJaalkeXy(gmuptand'Bmam:lm gmup)des for exanple, inorganic
acids (e.g., hydrochloric acid, hydrobrom c acid, hydroiodic acid, sulfuric
aci®), and organic aci d{Oe)p-CH(BPIHCORS d, acetil@'a®)i d, trifl uoroacetic
acid, p-toluenesulfonic acid, nethanesulfonlc 20 acid). The base incl udes,
for exanple, an Ankwhichad is OnldenRi &8 i® aghydragenatdmdasrethy] grouassi um
hydr oxi de), and an al kali_ netal carbonate (e.g., sodium carbonate,

pot assi um car bon&F@n etind gronm, iRY ip @ mathyl grewpr aaEtbit geoup, fenper at ure
fromabout OC to 150C. The renoval of protecting group by hydrogenolysis is
carried 25 out bynét VERAU R ) anethedy 8T8HPexanpl e, by reacting in the

presence of a catal yst | adi um on- car bon, -ni.ckel, etc.)) and
2 8 OCT 2fl (12 25@%&& eﬁgﬁfsgg GOHPANS a{ﬁ)ﬁ%mR%"@IS obHR®ni um f or mat e,

%hexegsggﬁtéﬁg)f?gn&?a ?ﬁ?hé}{o‘{l p > ﬁg‘fzﬁﬁ ﬁé\)ég@ggg%@leg%“g@ﬁ@m%oxane

tetrahydré}éﬂfglae hyl acetate, and dlnethylfornanlde The reaction 5 is
usually c ‘at a tenperature from about OC to about 80C, under

at nospheric pressure or under pressure. On the other hand, the protecting
group represented by LI may be the sanme ones as th exenplified as the

protecting group for L2 and L but LI d L2 shoul'd be ones renoved under
di fferent condigfign LI show( @P@i S0 (g ei®2r enovedunder

different conditio The r tion-reactions of Step 3'in Chart

1, and of Step 42 are carried out by using a suitable reducing
agent. That Nhe re u0|ng agent used in the present invention includes,
for exanpl e, 15 di borane, |ithium alum num hydride, an al koxy-conpl ex

t hereof) QthérémaRS'lE'aOBhIBHﬁé a$éinl of B RFhincARAORUIE Aehethyflideupel ng
added thereto al umi num chloride, boron trifluoride phosphorus oxychlorlde

or carboxydn eti@fl grdu,% prégel gfbtq&,l 6 ahrlbf)bttfﬁﬂagi@hgﬁ R g h. hyldi@gegduct i on
reaction is carried out in a solvent such as ethers di et hyl™ et her,

20 t et r ahygtioah U anetHlil bl vetdiasehyl mc?leR%ﬁuglaVﬁ@tht b ean @thor 0
form and nethylenelghF%rlgﬁ whi ch %ﬁgul be sel ected agéﬁfglng to?the

ki nds of tgreupsdrcangthgenigréwppandsptis Ohe greaction tenperature nmay vary
according to the kinds of the reducing agent to be used) but it is usually
i 20 he r angempbualdsus! e fodloxkingtforfiida (43}f er abplyarmatéeeti2allyange of about
10C to 80C. 2 8 OCT 2002 25 ALKYLATI ON REACTI ON: The al kyl ati on reactions
usi ng t he axoeptable atidt héditmmeak thezeof, Step 2b in Chart 1, and of Step 3b
in Chart 2, are carried out in a solvent or without a solvent. The sol vent

shoul d be sel ected according 5 the ki of the Uarting conpounds to be
used, and incl orcgnaHpK:ij C h ons 8 benzene,
t ol uene, xylene), rs (e.g i et hy tet ﬁydro? ran, di oxane),

halogenated hydro s (e.g., nethylene chlorlde chloroforn) al cohol s
(e.g., ethanol, 2P%op opénol ), ketones (e.g., acetone, nethyl ethyl ketone),
et hyl acetate 10 acetonitrile, dinethylformam de, dimethylsulfoxide,
et®yl ene glycol, and these solvents may be used alone or in the forntof a
m xture of two or nore sol vents.

wherein R!! is a chlorine atom or a bromine atom, Z? is -CO- or -CS-,




The reaction is carried out in the presence of a base, if necessary. The
base includes, for exanple, an alkali netal hydroxide 15 (e.g., sodium
hydr oxi de, potassi um hydroxi de), an alkali metal carbonate (e.g., sodium
carbonat e, potassium carbonate), an al kali netal hydrogen carbonate (e.g.,
sodi um hydr ogen car bonate, potassium hydrogen carbonate), and organi c bases
(e.qg., triethylam ne, tributylam ne, diijgopropyl ethylam ne,
N- net hyl nor phol i ne), but an excess 20 anmount of am ne which is a substrate
for al kylation reaction may be used instead of a base. The al coholic
reactive eQt¥is 4 ¢siddogen eRbAS N heetHIY gvbUBY obarfetidfiqggen PR iP™is & J.
chlorine, bromne, iodine), a |ower alkylsufonyloxy group (e.g.,
met hanesul detlyyogsgup cad eshybgsduwp éoayitenylgroup, (o Q2 add Q* may
benzenesul f onyl oxy, p-tol uenesul fonyloxy), and a hal ogen atom especially a
chlori ne atmmbire togdtherasithfthieyhitrygandtemt @ whieh thay SoacRta i 26
sul fonyl oxy are nore preferable. Wen Mis a chlorine atomor a brom ne
atom t henpytrelidémetrirgg) aran snoot hly proceed by addition of an al kali netal
i odi de such as sodium i odi de, potassiumiodide. The reaction tenperature S
varbes acommpoynds ohthéfoltsrinig foresliaafii4)ngr eopharmdgetitichiyused, but it
is usually in the range of about OC to about 200C, preferably in the range
of about 2aTeptablwacidiadditi@esalicthereat reductive al kyl ati on reactions
usi ng the compound of the fornmula C2b of Step 2b in Chart 1 and of Step 3b
in Chart 2 are 10 carried ou;@cat al yt ie—~reducti @12‘usi ng pl ati num di oxi de
of

as a catal yst iRl¥he~pras@NH N—CH tiN—ezﬁmlit g,f gnapcid, or in the
presence of a boraorrpl ex (e

., pyri tiHe boran@ztriet yl borane) or
sodi um cyanobogg

above- nenti one
C2a. The ac'hd nay_he. p-tol uenesul fonic acid, etc. Thg reaction is usually
cat?i ed ouWh&FeIR ReniSed SRIRENE 2dRaAE & DrRenine abym: Ridéca pethdrgioup.at a
tenperature from about 20C t.o about 80C. DAT| ON REACTI Q;, .The ami dati on
reactions 3t egilg?pg%l%'nﬁr %PéﬁoBr?WIGFQHP’%\glén'@(%OOBngegl\gl 1I88d Step 3a in

Chart 2 are carried out b he met hod di scloposed in P ess (d s descri bed
bt ow, O BHEgeRctatn 8 et STt R1 58 SRR Ko QF 1S RynekR e
commerci al | y_avail abl e ones or_ may be.prepared , a_conyentional .nethod. 25
Process (b3 OHPs %ﬁ@&ﬁrﬂoﬁp’tq{ea %ﬂléff’ﬁ}’: \%Lﬁ%i ﬁna&é I3y, SFLIRE he

~Q 8 0~'L {Zgether with the nitrogen atom to which they bond to form a

WoRide  dhe solvent is the sane as those defined for the
al kyl at?gn reaction using the conpound of the fornmula | S

15 pyrrolidine ring.

Preferable example of the compound of the formula (I-2) is the
following compound, and a pharmaceutically acceptable acid addition
salt thereof.

4-amino-5-chloro-2-methoxy-N-[1-[1-(2-butanon-3-yl)-4-

20 . piperidinylmethyl]-4-piperidinyl]benzamide (Compound of Example 84)

Preferable examples of the compound of the formula (I-3) are
the following compounds, and a pharmaceutically acceptable acid
addition salt thereof.

4-amino-5-chloro-N-[1-(1-dimethylcarbamoyl-4-piperidinyl-

25 methyl)-4-piperidinyl]-2,3-dihydrobenzo[b]furan-7-carboxamide
(Compound of Example 18);



27 formula (A-1), Q is a hydrogen atom and Zis -CO or CS m@bcﬁg]- 2002
prepared by reacting a conpound of the formula (I11): Ar-CONH ~N- -(TT"N\H
(I'1) 5 wherein Ar is the sane as defined above, with a conpound of the
formula (1Va) or (1Vb): O=C=N-@3 (IVa) S=C=N-Q@3 (1Vb) wherein @23 is the
same substituents as those defined for the above @@, 10 or a trinethylsilyl
group). The reaction of the compound (Il with the conpound (1Va) or (IVb)
is carried out in a solvent or without a solvent. The sol vent shoul d be

sel ected according to the kinds of the starting conpounds to be used, but
may be the same 4<2mipes-¢hlene=i-{ln(1tdisthpcasbamayé<s pigeridinylvwhen @3 is
atrinmethylsilyl group, said trinmethylsilyl group is nmade free during the

t r eat ment Tagthyi)-fHeipeskkinyln?, 3adihydrebensabfiurancf-sarboxamideed a conmpound
of the fornula (1) wherein QL and @2 are both hydrogen atons. The conpounds
of the fofGempound/gf ExamplaBPliare 20 comercially avail abl e ones, or nay
be prepared by a conventional nethod. Process (cl The conmpound of the
formula (1) wher&r3minew-ghiprarh-b-(1 rimethylthiocarbamoghé-pinesidiagl- i s
prepared by reacting a, conpound of the 25 formula (V): Ar-CONH ~N- CH2~N- CO
Lad(v) mg z@@zrgﬁn&ﬁeﬁlé-ﬁl F%bedizloéhlﬂlﬁ@ng'é'@@ﬁbomld@ is the sane

Q& and oolareRnndaRbRmgl #hbd above. The reactioh of the compound (V) |
wth the compound (VI) is earrigd put i a solvent or wythout a ol vent.
methyl]-4-piperidinyl]-2,3-dihydrobenzo[b]furan-7-carboxamide
(Compound of Example 21); and
10 4-amino-S-chloro-N-[1-(1-phenylcarbamoyl-4-piperidinyl-
methyl)-4-piperidinyl]-2,3-dihydrobenzo[b]furan-7-carboxamide
(Compound of Example 52).
Preferable examples of the compound of the formula (I-4) are
the following compounds, and a pharmaceutically acceptable acid
15 addition salt thereof.
4-amino-5-chloro-N-[1-(1-dimethylcarbamoyl-4-piperidinyl-
methyl)-4-piperidinyl]-2-methoxybenzamide (Compound of Example 1);
4-amino-5-chloro-N-[1-[1-(N-ethyl-N-methylcarbamoyl)-4-
piperidinylmethyl]-4-piperidinyl]-2-methoxybenzamide (Compound of
20 Example 4);
4-amino-5-chloro-2-methoxy-N-[1-[1-(N-methyl-N-phenyl-
carbamoyl)-4-piperidinylmethyl]-4-piperidinyljbenzamide (Compound of
Example 8);
4-amino-5-chloro-N-[1-(1-dimethylthiocarbamoyl-4-piperidinyl-
25 methyl)-4-piperidinyl]-2-methoxybenzamide (Compound of Example 10);
4-amino-5-chloro-2-methoxy-N-[1-[1-(1-pyrrolidinecarbonyl)-4-



sel ected according to the kinds of the starting conpounds to be pgegct 2mg
may be the sane sol vents as those defined for the above-nentioned 10
Process (a). The reaction tenperature varies according to the kinds of the
starting conmpounds to be used, but it is usually in the range of about 0C
to about 250C, preferably in the range of about 25C to about 200C. The
conmpound (V) can be prepared by reacting7#he conpound 15 (I1) with

N, N - carbonyl di i m dazol e, phosgene, diphosgene, triphosgene, di-(2-pyridyl)
carbonate, N, N -disuccinimdyl carbonate, bis(4-nitrophenyl) carbonate,

bi s(tri chl pigeredifyidnetBy)ongigerialigfifpetmniy dahbatelEof BRERYDle 12);

chl or ocarbonat e, chl oronet hyl™ chl orocarbonate, 2, 4,5trichl orophenyl

chl orocarbonat e, 4.drti@5ceRldtslNgh-ar-donebioyiabebato3d-4-pigeoeiniy !
chl orocarbonate, 1,2,2,2-tetrachl oroethyl chlorocarbonate,

nor bor un- Sneniy 8- S-spe sidheylidredybxiraieaRid (Cothpotidof Exaniple FB)esence
of a base. The reaction is carried out in the sanme sol vent under the sane

reaction conditi oparand-obeomet Najdd( F-diméthykesbamoyl Hipiserapiyld of the
formula (1) wherein Zis -CO nmay al so be 25 prepared by reacting a

chl gr onet hyathyl)adgiipecidinpi+imathoxly beazahiide (Odnbyou rd af Egaploeyet hyl
chl orocarbonate with the conpound 2 a ocT 2a~z 29 of the formula (VI)
accordi ng to the 4rarhinb-Gi-eblareeN-[ilr(1Sdidthylcotnamoyl-4 3896eridbnyl4253, with
t he conpound of the formula (11) in the same manner as in the preparation
of the conpwthyl)(4Apiperidinyl] hethaxdaenzamida({GCompanridof Example G such
as et hanol can be used as a 5 solvent, and the detail ed procedures thereof
are expl ai ned i n aanine3chlrodddr{bdimsthysarPammyd<(-pipamdinydnpound of
the formula (1) is prepared bg\i.reacting a conpound of the fornula &%/II): 10
Ar - COOH ( vmethyhed ipendingl]irisepnepozybanzamide 46ompownd Hf Hsenp
derivative thereof, with a conpound of the formula (VI11): H2ZN~N-CH2~N A
(VLP1) 15 #ABrein A is the sane as defined above. The reactive derivative
of the compound (VIIl), includes, for exanple. a_lower alkyl ester

.
(especial |y, a metteppinerSepyomen? raethexedt-bl-1143-prirelidingeanbeaylatd an
acid halide, (especially, . .an acid.chlaride)., The active ester ingludes, for
el o, pPIREIURURAT P b ead R e ebaidn G metnd of Beamlie ifiopheny|
ester, N héﬁr oxysucci ni m de ester, N hydroxyphthalim de ester,
1- hydr oxyb Elot riazol e ester, 8-hydroxyquinoline ester, and 2-hydroxyphenyl

coLer e 2018 AN IS RIS ch00e AATPY P SHIBL L RS} 2Ty O
o e 20 R UM 4 e BB R AR
2 a ocl -~ Both R* and R*2 in the above formulae (I-2) and (I-4) are most
preferably methyl groups.
Preferable intermediate (II) and preferable intermediate (VIII) are
ones corresponding to the preferable compounds of the desired final
20 compounds (I). Thus, the examples of especially preferable
intermediate (II) are the following compounds and an acid addition salt
thereof.
4-amino-5-chloro-2-methoxy-N-[1-(4-piperidinylmethyl)-4-
piperidinyl]benzamide;
25 4-amino-5-bromo-2-methoxy-N-[1-(4-piperidinylmethyl)-4-

piperidinyl]benzamide;



30 an aral kyl chl orocarbonate such as benzyl chlorocarbonate, a @i8x8eV 802d
anhydride with an aryl chlorocaqgrbonate such as phenyl chlorocarbonate, and
a m xed acid anhydride with an al kanoic acid such as isovaleric acid and
pivalic acid. 5 Wen the conpound (VIl) per se is used, the reaction can be
carried out in the presence of a condensing agent such as 1, 3-dicyclo

hexyl carbodi i m de, 1-ethyl-3-(3-di nethyll@&m nopropyl ) carbodiim de

hydrochl ori de, N, N -carbonyl dii m dazol e,

benzotri azol - 1-yl oxy-tri s(di net hyl am no) phosphoni um hexaf| uor ophosphat e,

N, N - carbonyl 10 4dasicw-Bichildeo-2-ethoxy-N-[1-(4-piperidinylmethyl)-4-

1- et hoxycar bonyl - 2- et hoxy- 1, 2- di hydr oqui nol i ne, di phenyl phosphoryl azi de,
and pr opanpipeokiihplibenaaimidej drd When 1, 3-di cycl ohexyl caxbodi i mi de or

1- et hyl - 3- (3-di net hyl am nopr opyl ) car bodi i m de hydrochloride is used as a
condensi ng agent 4-binhiyxd-5xgtsloce | it (depipbrididytmetieyly-ci-piperidieyl] -2,3-

3- hydroxy-1, 2, 3-benzotriazin 15 4(3H)-one, or

N- hydr oxy-dihydrbbenso[b}{ig-at-7 ecdridoxiamide. may be added into the reaction
system The reaction of the conpound (VII) or a reactive derivative thereof
wi tH the conpoundn(addition,$heaxamplasuof ¢specially wraferableninteomediatas vent .
The sol vent varies according to the kinds of the starting 20 conpounds,
etc., and (Vi) etesheffolowiagermpeundsas and ardacikhadditéiorn salf. thareafene,

tol uene, xylene), ethers (e.qg,, diethyl ether, tetrahydrofuran, dioxane),
hal ogenat ed hydr d’canyms1((el.-&me&hsflﬁgxmoyhﬁomm;dl@wﬂmﬁbhﬂom) , ket ones
(e.g., acetone, nethyl ethyl ketone), ethyl acetate, acetonitrile,

di met hy! f oP¥PERABE; di net hyl sul f oxi de, and these sol vents 25 may be used
alone, or in the formof a_m xture of two or re sol vents. 2 8 OCT ~ppg
31 The reaction fafeiHo-rdrdimgthylthiocagbamoyi-pheepdiydmeshyl- a base, if
neﬁgssary. .The].&ﬁas.e i ncl udes, for exanple, an alkali nmetal hydroxide (e.g.,
sotf um hy dPETEENEHBREssi um hydroxi de), an alkali metal carbonate (e.g.,
sodi um car bonat e, , pot.assi arbonate), an 5 al i_netal . hydraogen
carbonate (e.g., d%'%@?lﬁ‘rﬂ'h;ﬂ]r'@d?ﬁrﬂvﬁéﬁﬁ?&mﬁaiéﬂmﬁﬂm}%&y ar bonat e) ,
and organi g, hasgs _(e.g., triethylamne, tributylam ne,

dii sopropyPléJteﬁgﬁgﬁi ne, N-methyl norpholine), but an excess anount of the

corpound (v L1 ) o Bt PSS v BB S U
sl A O i S Ae e P SonBistatanty aprtabene
SFLRIOU o BB, S ERUTE Bl E0al o 4 R st

Depr ot eot | g yetr g Ebnbbindldiiioked tn/Akaibldd nStaRakest ep 3 20 wherein

L1, L3, X and A are sane as defined above.
4-amino-1-(1-diethylcarbamoyl-4-piperidinylmethyl)piperidine;

and
4-amino-1-(1-phenylcarbamoyl-4-piperidinylmethyl)piperidine.
20 BEST MODE FOR CARRING OUT THE INVENTION
The compounds of the present invention may be prepared, for
example, by the following processes.
Process (a)
The compound of the formula (I) wherein A is a group of the
25 formula (A-1) may be prepared by reacting a compound of the formula

(ID):



Step 2 in Chart 3 is carried out in the same manner as in Process Q@) pcpngp
Step 1 and Step 3 in Chart 3 are carried out in the sanme manner as in the
process of the renoval of protecting group as 25 nentioned above. Process
(e) 2 8 OCT 2002 32 The conpound of the formula (1) wherein Ais the
group of the formula (A-2] is prepared by reacting a conpound of the
formula (I11): Ar-CONH ~N- CH2~NH (11) 5 mherein Ar is the sane as defined
above, with a conpound of the formula (A-2'): HOCOR 2 (A-2') wherein R 2
is the sane as R, or a reactive derivative thereof, provided that when (1)
R 2 is a lower alkyl group substituted by a hydroxy group, 10 then a
reactive derivative of é&e copponnd (A- i S. not used, Z‘ﬂd when (2) R2is
a | ower al koxy grou;ﬁ-r_t NHsm\ ac 7! NE he conmpound(A 2') is used.
The reaction of the conpound (A-2') or a reactive derivative thereof with

t he conpouwtheftin) Ar §s thersaere astdéfined abloventvitt avddrhpotind dfthsol vent. The
reactive derivative of the conmpound (A-2') may be the sane ones as those
def i ned f oforBrwizedH):(d). Besi des, when the conpound (A 2') per se is used,
the reaction may be carried out in the presence of the sane condensing
agefits as nentioned in P-ZeN$§Q')(@J). The sol vent mayiIR0 be the same sol vents
as those defined fox Process (d), but it should be selected according to

t he ki nds whereia Xtisra hadogampbemdZ,tQ' badu9tdre the sagae eisatefinedl so
carried out in the presence of a base, if necessary. The base nmay be the
sane as thdBev@lefined for Process (d), but an excess ampunt of the conpound
(I'l') may be used instead of a base. 25 The reaction tenperature varies
accordi ng to the Tahhglegen ptomy: ranresgnteshpyuhds atchlpaingsai@mpat it is
usually in the range of about -30C tQq 2 8 OCT 2ppy 33 about 200C,

pr ef er abl yPTMinG afemyar arioghat atormg dutsthsmast pretérable one is a

10 chlorine atom.

The reaction of the compound (II) with the compound (IIf} is
carried out in a solvent or without a solvent. The solvent should be
selected according to the types of the starting compounds, etc., and
includes, for example, aromatic hydrocarbons (e.g., benzene, toluene,

15 xylene), ethers (e.g., diethyl ether, tetrahydrofuran, dioxane),
halogenated hydrocarbons (e.g., methylene chloride, chloroform),
ketones (e.g., acetone, methyl ethyl ketone), ethyl acetate, acetonitrile,
dimethylformamide, and dimethylsulfoxide. These solvents may be
used alone or in the form of a mixture of two or more solvents.

20 The reaction may optionally be carried out in the presence of a
base, if necessary. The base includes, for example, an alkali metal
hydroxide (e.g., sodium hydroxide, potassium hydroxide}, an alkali
metal carbonate (e.g., sodium carbonate, potassium carbonate), an
alkali metal hydrogen carbonate (e.g., sodium hydrogen carbonate,

25 potassium hydrogen carbonate), and organic bases (e.g., triethylamine,

tributylamine, diisopropylethylamine, N-methylmorpholine}, but an



The conpound (A-2') may be commercially avail abl e ones, or can be PRI

by a conventional nethod. Process 5 The conmpound of the forrmula (19" wherein
Ais a group of the formula (A-3) is prepared by reacting a conpound of the
formula (11): Ar-CONH ~N- CH2~NH (11) wherein Ar is the sane as defined
above, with a conpound of the 10 formula (A-3"): M (CH2)p-CH(R8)-COR9
(A-3") wherein Mis an alcoholic reactivwgpester residue as nentioned above,
and R8, R9 and p are the sane as defined above, or with a conpound of the
formula (A-3"): 15 O=CH (CH2)p' -CH(Rg)-COR9 (A-3") wherein p' is 1, 2, 3 or

4, and R8 éﬂée@aﬁ{cﬁlﬁﬁéf&?@Eogﬁidiﬁidmﬁpn?aﬂbé;us'@aeiﬂs‘%é&&id?& Bhsé he

conpound (I1l) wth the conmpoun A-3') 1s Carried out in a solvent or

Wi thout a gelevialctiolhteripbiaiire 2018 labortingabableaypasGirttiendtaringhe ki nds
of the starting conpounds to be used, and includes, for exanple, aromatic

hydr ocar bogsn{oitnds 6 Eeised | Bt @Ry usihEpen thetkeige dPaBout A2GihYs et her,
t et rahydr of uran, di oxane), hal ogenated hydrocarbons (e.g., nethylene

chloride, eabootdf30°0, prefeetty) n (therangdt bpabbdut - BOTT @ atult, sbeat.ones
(e.g., acetone, nethyl ethyl 25 ketone), ethyl acetate, acetonitrile,

di mgt hyl f or mami deThdipreicbys fetptepardag thedneshibéizee @ftbel forandat(lipse

sol vents may be used al one, or 2 8 OCT 2002 34 in the formof a mxture
of two or empkainetivisglbs.. The reaction is also carried out in the presence
of a base, it necessary. The base includes, for exanple, an alkali netal
hydr oxi de (e.g., Thdicompydndxefdhe fortmska (ihrhaybexpos)arednbypipracéssast al 5
carbonate (e.g., sodium carbonate, potassium carbonate), an alkali neta
hydr ogen castshawe ificthe. followdngriChgl bgard ChasbRat e) pot assi um hydr ogen
carbonate), and organic bases (e.g., triethylamne, tributylam ne,

di i sopropyl et hyl am ne, N-nethyl norpholine), but an excess anount of the
conpound (Il) may be used instead of a base. Wen M 10 is a chlorine atom
or a brom ne atom the reaction can snoothly proceed by addition of an

al kali metal iodide such as sodium i odide, potassium i odide. The reaction
tenperature varies according to the kinds of the starting conpounds to be
used, but it is usually in the range of about OC to about 200C) preferably
in the range of about 15 80C to about 150C. The reaction of the conpound
(I'') with the conpound (A-3") is carried out in a solvent or without a

sol vent. The sol vent should be sel ected according to the kinds of the
starting conpounds to be used, and may be the sane as those nentioned
above. 20 The reaction is carried out in the presence of a borane conpl ex
(e.g., pyridine borane, triethylam ne borane), or sodi um cyanoborohydri de,
or a catalyst such as pl ati num oxi de under hydrogen atnosphere, and if
necessary, in the presence of a catalytic amunt of an acid such as

p-tol uenesul fonic acid, etc. The reaction tenperature 25 varies according
to the kinds of the starting conpounds to be used, but it is usually in the
range of about OC to about 100C, preferably in the



2 8 OCT 2002 35 range of about 20C to about 180C. Mbreover, dé nlun1salt
conpound, which is produced during the reaction of the conpoun én

t he conpound (A-3"), can be collected, and can be reduced by the
above-nenti oned nethod. 5 The conpound (A-3') and the conmpound (A-3") may
be commercially avail abl e ones, or can be prepared by a conventi onal

met hod. I n addition, the conpounds of thg]present invention can al so be
prepared by the followi ng processes as well. 10 The conpound of the fornula
(I') wherein Ais a formyl group is prepared by a conventional fornylization
of the compound (I1), and the detail e@hpfrpgedures thereof are explained in
Exanpl e ?9 as descri bed bel ow. The desired conpounds obtained in the above
Processes can be 15 isolated and purified by a conventional nmethod such as
chromat o graphy, recr al | i zatdegretegtionpr eci pi t on, etc. The conpound (1)
can be obtainedu&NHw%th;Lﬁe-ieLnLeLaa fnée¢ua§§:?n{in the formof an acid
addition salt thereof ccordi ngtéwlt he kinds o arting conpounds and
reaction conditions., The acid 20 additio SP%S can be converted into a free
base by a conventloAdT)nethod for example, "Dy treating it with a base such
as &l kali metal carbonate, | kal i tal hydroxide. On the other hand,
the conmpound (I) in thgob@{ilf%étﬁr e base can be converted into an acid
addition salt thereof by tr ng ydth various |n gﬁ@ventional 25
manner. The phar nacol og(l@a)l acti tétes of the jpr s 1 otind<2ak e 2 a
ocT 2002 36 5 expl ai ned by t he ollomfng phar njac Joglcal experinments on the
representative compounds of t present i nventj on. i ment 1: B|nd|ng

assay on serotonin 4 (5-HT4)/receptors gt eCcop blﬁmhﬂu; ys and
the preparation of recept menbrane fractions| there wer e car ed out

according to a nDdlfle
L1-NH~ :N—COCN—L3
10 Y

(Dy) \fducﬁon
Step 3
L-NH< N—CHQ-CN—La

-

(D3)
15 Step 4
HzN-<:/\N—cH2—<:/\N—L3
Ar—COOH Step 5
20
Ar-—CONH—G ~CHX N1 (F)
Deprotection Step 6

25
(11)



met hod of the method of Grossman et al. British J. Pharnmacol ., 210987 408,
618-624. Std-Hartley guinea pigs weighing 300-400 g were decapitated, 10 15
and the brain thereof was inmedi ately taken out, and the striatum was

di ssected. To the tissue thus obtained was added 15-tines volunme of Hepes
buffer (50 mMM pH7.4, 4C), honogeni zed in a Tefl on honogeni zes, and
centrifuged at 48,000 x g at 4C for 15 mutes. The pellet was suspended in
t he sane Hepes buffer in a volunme of 1 per 30 ng of the wet tissues to
gi ve receptor nenbrane fractions. In the assay tubes) the Hepes buffer (50
mM pH 7.4, 4C , 1 20 25 i), cont aini 0.1 nM [3H] - GR113808 (chem cal, nane;
T 51 et HCTEIT by b5 AR A e POt A0Sy 15k vgd L2, antl L And L2

1- net hyl i ndol e- 3- car boxyl ate), and the receptor nenbrane fraction either

t est conpoantieach IpoMesting graun take temoved vnder differént c@oditions,dd. The
reaction was term nated by rapid vacuumfiltration and washing (3 X 4 )

wi th i cecoizian@laaholic seaciive gsterresidng, andiAr sudte wmermd@%nsdfi | ter
paper using a Brandel cell harvester. Prior to the filtration, the filter
to be useda@@¥e.presoaked in a 0.1 % sol ution of polyethyleninine for one
hour. The radioactivity on the filter_was determined wth by ACS-11
sci®tillation cocktail by a liquid sc&R&ri2ation counter. 2 8 OCT 2002 37
The concentration of the test conpounds causing SO /a inhibition of

speci fic binding of e [3H - R 11386 | C50 val ue) was d rm ned by

i nhibitory rategm~thentgdt conpound—agal-nat the gpesifig biRdihg which was
obt ai ned by subtracti#dg the non-sgéacilfi c binding 5 fromt t ot al

[ 3H - GR113808 bi nd(iJS?. The resul t8°Br'e shown in Table 1, 2 8 OCi 2002 38
Tabl e 1 Binding st'fdfes of serotonin 4 (5-HT4) receptof¥)Test Com.IC
nMlest Coml C

NML*11. 9426. 4211. 9471. 6315. 5494. 4411. 9511. 957. 6520. 3686. 3539. 8108. 0603. 9116
: 82%4. 6128. 762**1. 41319. 16320. 71614. 26918. 0183. 372**6. 8192. 7734. 2201. 374**9
. 02Y2. 4817. 7254 DERAAACYPS51 1. S8518. 2777\ 4868. 3304. 38711. 9323. 2887. 2332. 3896.
5348.9924. 1371.-19812—5381. $89980Y50A 31081, 040T"7qom . A23.0 *: The conpound
of Exanple 1 (funsteptz2) (hereinafter, the test cdnpound nunbers nean
fumarat es of the conpounds of thé"}:orrespondi ng Hxanpl es except for the
nunbers marked by **) 5 **: Free baseg of the conpound of the corresponding
Exampl es Conp. A: Cisapride 2 8 2002 39, Sxfgerinent 2: Assay on
evacuation in mce Male mc f Std/ddY stral'n wéig/p_i 5- 19 erre used.

he t%%i n $ies)

or

Free access to food argooeer waslAl |l owed up to t i é—of
Step 3a

15
OHCX  N~L® (¢,
Ar—cm\m—<31\1—co—<:>N—L3
(M) Y
Reduction
20 Ar—CONH—CN—CHQ-CN—LS
Step 4
(F)
Deprotection Step 5
(1)
25

wherein Ar, L?, L3 and M are the same as defined above.



5 procedure. The mce (each group: five mce) were placed in a25e§$F2ﬁ tom
cage for fasting, and they were allowed for acclimation to new®en nt
for about one hour prior to the start of the experinment. A test conpound,
whi ch was previously suspended in the 0.5 10 tragacanth sol ution, was

adm nistered orally to the mce at a dose of 1 ng/kg. The fecal pellets
were counted and coll ected at 30, 60 ang3120 m nutes after the treatnent of
a test compound, and wei ghed. The statistical judgnment of efficacy was
carried out between the control group and the treated group, and determ ned

by Dunnet tREMGVAL OF PROTEECTMEG'GRBIGESat el y stinul ated (P<0.0S) + +:
Mar kedly stinulated (p<0.01 ) 2 8 OCT 2002 40 Table 2 Assay on evacuation

in mce Test ComnHthatet Tegid Chart 2, the protectin% groups represented by L?

Conp. Ef f ect 1* ++30++2+32+4++34++g++37++10++52++12++64+18++75++19++76++20++7?
++21++79+2&1d 1* §hay He-86Y pro2dothe® gréoupdiringramend edsilpdeepesoledibyrar at e)
(hereinafter, the test conpound nunbers nean a funmarate of the conpound of
t he cor r eshydwblysistorahpt eogenoipsis. f Ghet proteutingrgrowy beihgnéble t6 be5 **:
Free bases of the conpound of the correspondi ng Exanpl es Experinment 3:
Acus e Toximmryvadbe hydmolpsisShdludes, for exampleg bthoxyPcarddny! weoepysed in a
10 group of 5 animals. A test conpound was suspended i n physi ol ogi cal

sal i ne solbitfoxycarbdn$b geoumsacetyl gréowp, henzadngnoug, drifliorocesdnousl y to
the mce. Then, the lethality of the m ce was observed for 7 days after the
t r eat ment , grang, SErgylexycdrbonyt gtens 0 - wast -dbl@abiemegtloftearb@s9l gomes, of
the conpounds of Exanples 1, 10, 12, 18) 20, 21, 25 and 2 8 OCT 2002 41
26 were altriphgnylmethyl @ovwp/ methanesuliomyhgroups petalusnesslfonyt growpove
phar macol ogi cal experinents, the conpounds of the present invention and a
phar naceut$¢€al 33d speapoiesting graundepingdble dptbe remeyeddow a potent 5

affinity for 5-HT4 re,ce_ptor(f, t herefore, %hey are useful as a 5-HT4
10 hydrogenolysis includes, for example, benzyloxycarbonyl group, 3- or 4-

chlorobenzyloxycarbonyl group, benzylsulfonyl group, etc.
The removal of protecting group by hydrolysis is carried out by
a conventional method, for example, by contacting with water under
acid or basic conditions in a suitable solvent. The solvent includes, for
15 example, alcohols (e.g., methanol, ethanol, isopropanol), acetone,
dioxane, water, and a mixture of these solvents. The acid includes, for
example, inorganic acids (e.g., hydrochloric acid, hydrobromic acid,
hydroiodic acid, sulfuric acid), and organic acids (e.g., formic acid,
acetic acid, trifluoroacetic acid, p-toluenesulfonic acid, methanesulfonic
20 acid). The base includes, for example, an alkali metal hydroxide (e.g.,
sodium hydroxide, potassium hydroxide), and an alkali metal carbonate
(e.g., sodium carbonate, potassium carbonate). The reaction is usually
carried out at a temperature from about 0°C to 150°C.
The removal of protecting group by hydrogenolysis is carried
25 out by a conventional method, for example, by reacting in the presence

of a catalyst (e.g., palladium-on-carbon, Raney-nickel, etc.), and



receptor agonist in the prophylaxis or treatnent of diseases or gLﬁ@fgﬁﬁi’
whi ch are caused by the |ack of the stinulation of the 5-HT4 re@ Y For

exanpl e, the conpounds of the present invention and a pharnaceutically
acceptabl e acid addition salt thereof can be used in 10 the prophyl axis or
treatnment of gastrointestinal diseases, such as irritable bowel syndrone,
flaccid constipation, habitual constipabqon, drug-induced constipation
(e.g., constipation induced by norphine, a psychotropic), chronic diarrhea,
i nfant di arrhea. The conpounds of the present invention and a

phar maceuthg@tdgerngaspirabh d?&%éh addiori(efy. 1anfAabhiifef@flatel e al so useful
in the prophyl axis or treatnent of gastrointestinal diseaseS such as acute
or chroni ccighéxéné, etcdfinud seEeblaWolvent. 9aHid s6lveatifElifdeHFbAl ytic ileus
after surgery, senile ileus, postgastrectony syndrone and intestinal
pseudo- obs¢xarablé)micaBole|d.g 3 ethanbl)anptioahyl) avaseradetRoAEEN di®ka@d@or exi a,
nausea, vomting, 20 abdom nal fullness, upper abdom nal disconfort,

vi sceral patrahydftiban pethnyd soetiategtdmb diviiechylfommaetidepamiedrdactidie above
menti oned gastroi ntestinal diseases, gastric or duodenal ulcer,

scl &r oder nig)ushialie casrieti duteay adentpatiatare frosn about OHE to @hootr8B3°@f t he
present invention and a pharnaceutically acceptable acid addition 25 salt

t her eof arentier eherosphefrid presdure qraptgt presswre.t reat ment of central
nervous di sorders such as schi zophrenia, depression, disturbance of 2 8
OCT 2002 42 menorQn thexéthey hand, thaiprotecying greage sepresenssd dysLr irmy
acconpani ed by urinary obstruction or prostatonegaly. Therefore, the
conpounds b¢ thasapneomes anthosd excmplifiedpsi theprateating grewwp dpr &bl e aci d
addition salt thereof can be used in the prophylaxis or treatnent of the 5
above- ment 2@ddd, batilduandléshmyd ke pres apmovst yader slifferastti candigionsases,
or various gastrointgstinal dysfuncti on acconpani ed g% the treatnment of the
abdQe- nent20ddd and LS shanldalse de anes removediwadendifierend comditionsef ul as
a gastrointestinal notility enhancer or as a gastrointestinal prokinetic
agent. 10 RE%N6GWﬂQD%ds of the present invention can be adm nistered either

oral 1y parenter gLy ob gk ALl e 4068 oL, e Sormoupds oL e present
Toutes, UNESadlLl ona. 08, o WO PRLLENS, BhGenPobl. AndElEl

et R T o T N TS,
ST, L o g A LRSS, S8 AR ) s 2
The Phar reieyticah ke Bl B &ch LAl Sodtns b R AR Aot onl

{he CompoUlfiteR ahifiALES Eola A bl A HIISHIRI®S GlydilBride

phar maceut 1 ca accept I'e carrier or uent re, or ex

i nositol, &Fﬁ?&&qli@&@ﬂdt é%,%éfib%id,sﬂ*iﬂ?héf&ace%ﬁ: &&%Od?h}afﬂeﬂuc@ﬁf‘:h’

partly pregelatini"zed sta white sugar, nagnesium metasilicate

al um nat e, rSydIeld Eaftiediotd Thsd sbRRIN® suckla$ e%r@@@é.,‘%ﬁeﬂiﬂsétﬁbhi ne

cel lul ose, sodi um carboxynet hyl cel [ ul ose, hydroxypropyl" starch, calcium
cappoxyl mefdiyaleRldfuean, dimetiexeananc! ﬁ%ihné?&ii@%*rﬁ,@{,'t@l@@r@e, @flbagi N, gum
arabi c, pullulan, hydroxypropyl “cellul ose, |ow substituted hydroxypropyl

cel | ul ose, fdylr £l RheyBRE RHISAHE UEEER shawdtbe Byleeyéd akttefliag tool yvi nyl
al cohol, alginic acid, 'sodiumal ginate, |Iight anhydrous silicic acid,

magnesi um giekidd € of the &edhbﬂs%aﬁg@ﬁhto benisad.t eThy eegdetion caniseraviry |

pol ymer, titanium oxide, sorbitan fatty acid ester, sodiumlauryl sulfate,
glycerin, sacesnatedidingtodtheskigids ¢plttd reathidiagaident @ be ersedebaitiin,

pol ysor bate, macrogol, vegetable oil, wax, 10 water, propyl eneglycol,

et hanol , spdisaalpliarthéerarsgdotiaboytl 00Qi tdeabdyd1 60MCo birefeagbly, ircthi¢ i ¢ aci d,
benzyl al cohol, glutam c acid, glycine, nethyl p-hydroxybenzoate, propyl
p-diroxybﬁmﬁg@beabQUQJ(anupaercaceutical preparation is, for exanple,
tabl ets, capsul es, granules, powders, syrups, suspensions, injection 15
preparations, suppositories, nasal drops, sublingual preparations, etc.
These preparations nay be prepared by a conventional nmethod. In the
preparation of liquids, the conpound of the present invention nay be

di ssol ved or suspended in water or a suitable other solvent, when

adm ni stered. Tablets and granul es may be coated by a 20 conventi onal
method. In the injection preparations, it is preferable to dissolve the
conmpound of the present invention in water, but if necessary, it may be
di ssol ved by using an isotonic agent or a solubilizer, and further, a pH

o T Y ] oy o B - .



25 These preparations may contain the conpound (1) of the present invention
or a pharmaceutically acceptable acid addition salt thereof at 2 & 087 2052
2002 44 a ratio of at least 0.01 % preferably at a ratio of 0.1-70 %
These preparations nmay al so contain other therapeutically effective
conpounds as well. The present invention is illustrated in nore detail by
the 5 follow ng Reference Exanpl es and Exanpl es, but shoul d not be
construed to be Iimted thereto. The identification of the conpounds is
carried out by Elenmental analysis, Mass spectrum |R spectrum NWR

spectrum QAIKYIREJN REACTIOMbrevi ations may be used in the follow ng 10
Ref erence Exanpl es and Exanples in order to sinplify the description.

[ Substituents] MThéklikylatroteadtionsukitg 6RO eBnifou i YTheHoPHuIAC] Pr !
| sopropyl group Bu: Butyl group iBu: Isobutyl group tBu: t-Butyl grotip Ph:

Phenyl gr oupS2ép RBoiry OMart ar, 4 6Y Step I3zt Chrt O aredaRidPsint K aEt hanol
EA. Ethyl acetate HX: n-Hexane 25 M t hanol MEK: Met hyl ethyl ketone 2

8 OCT 2002sélvent ofokithoat[d\Bbvent. SThelsilveht Q@@@lcﬁbe%eﬂéct@ﬁiéddé&'dfﬁ%
Mul tiplet brs: Broad singlet J: Coupling constant Reference Exanple | O

Pregar at i oto the kihds bflttezsthoryigasdmpylihds-toi e tisddngnteidallitied; (dr
but oxycar bonyl am no) pi peridine: (1) To a sol ution of

4- am no- 1- brampgle; asomditicchyd@foaprbonsdblgyy bénzend,6dlushg, kgleadiecthdropwi se
a solution of di-t-butyl bicarbonate ( 109 g) in chloroform (600 m) under
i ce-cool i ne.gThethiytether; tetsahydssfuaan] Bioxam); bapegeatated Hydrod hours, and
washed twice with water, and washed with a saturated aqueous sodium
chl ori de sobhthémws (c.ghensthylenerchloridie, eltlanodormjgidobots (mgnethanobul f at e)
and the solvent is evaporated under reduced pressure. To the residue thus
obt ai ned i $saarapanpd, ketenes (2.Beracedanes methyk othydl ketoale) oetihy] acetate; ed by
filtration, 20 and dried to give | . )
1- Bénzy| - 42cetanitmley damsshylfarmesyisies siimeathelguifeids, ethylene glycol, and
these solvents may be used alone or in the form of a mixture of two or
more solvents.
The reaction is carried out in the presence of a base, if
necessary. The base includes, for example, an alkali metal hydroxide
15 (e.g., sodium hydroxide, potassium hydroxide), an alkali metal
carbonate (e.g., sodium carbonate, potassium carbonate}, an alkali
metal hydrogen carbonate (e.g., sodium hydrogen carbonate, potassium
hydrogen carbonate), and organic bases (e.g., triethylamine, tributyl-
amine, diisopropylethylamine, N-methylmorpholine), but an excess
20 amount of amine which is a substrate for alkylation reaction may be
used instead of a base.
The alcoholic reactive ester residue represented by M may be a
halogen atom (e.g., chlorine, bromine, iodine), a lower alkylsufonyloxy
group (e.g., methanesulfonyloxy), and an arylsulfonyloxy group (e.g.,
25 benzenesulfonyloxy, p-toluenesulfonyloxy), and a halogen atom,

especially a chlorine atom, or methanesulfonyloxy and p-toluene-



as a solid. (2) To a solution of the above product (70 g) and Qtahg@plzwzwo
m) is added 10 % pal | adi um on-carbon (5 g), and the mxture is

hydr ogenat ed at 40C under atnospheric pressure. After a theoretical anount
of 25 hydrogen is consuned, the catalyst is renoved by filtration, and the
filtrate is concentrated under reduced pressure to renove the ethanol to

2 8 OCT 2002 46 give 4-(t-butoxycarbonylagi no)piperidine (48.6 g) as a
solid. Mp. 1S5-158C (3) To a solution of

1- benzyl oxycar bonyl - 4- pi peri di necarboxylic acid (26 g) in nethylene

chl ori de (%Qﬁfdﬁﬁoj;}saag@@graﬁmémet hi onyl 5 chloride ( 14.4 nml) at room
tenperature. The mXxture is heated under reflux for one hour, and the

sol vent and the ewiess Mi®unéhloriidhtonl orchlbrontigieadiwmetiomedhender reduced
pressure. To the residue is added nethylene chloride (400 m), and thereto
is added arghstioneaf sirivethbopeocdddabypedidition of an alkali metal iodide

4- (t-but oxycarbonyl am no) pi peridine (20 g) and 10 triethylamne (27 m)
under i ce- cugh aysodhemniodide epotassiunt dlide. r The eanpienatempefaturd hours,
and washed successively with water, a 10 aqueous citric acid solution,

wat &, a satamiestactordiegts thedindshyfctthegstartaghoorapeuswisuto be usedd bt
sat ur at ed aqueous sodi um chl ori de solution, and dried over anhydrous
magnesi um duls aseallyhin thel renge oSahsue GidGotoas o tiZO° C, gaaferdbjyr &sshee to
give 1-(

1- benzyl oxyaagbaiydboiti 2@1C do mbosdr bad3CT.) - 4- (t - but oxycar bonyl ani no) pi peri di
ne (39 g) as a solid. Mp. 150-1S2C (recrystallized fromethyl acetate) (4)
To a suspensi on oBeshiesaibegegustivetalkylaion geactionstusingdhex®mpeund( 170
m) is added dropw se a 1M sol ution of borane tetrahydrofuran conplex in

t et r ahydr ofofithe formedad,), afifitep 21k én Coastnh angnef Step gbxinuchart 2sater red at
roomtenperature for, 13 hours. To the reaction m xture is added dropw se
metifanol  ( CASHIEAH Ut BY G Akt SadHRiqn Usdag olptinba diexiieas acasayhour .

The sol vent, i.s evaporated under 25 reduced pressure, andg the resultjng
resi due is 1BitBEJPRFSENLH ogtamtaéx@? &eounhof 85 8¢ido 0T 18 &H'saé%ﬁem@c@s%i vely

w th water, an aqueou 2 8 OCI,.,2apn~ 47 sodi um hydroxi.de sol.ution, and a
sat ur at ed Qﬂf@gﬁg:oé’aﬂf Ccrb @ymiénggqqﬁaingn?rlgﬂwlggqr@dled\pgrs H{r ous sodi um

e e SR R e T Sobeg Rhese i, resi e
N
¢ A3 10 1 . DR A L L BAaST A D) b {Gheon 19 T0 @
(t-but OXVCQ{)%?Pégg})d(?%H‘C ' B!uQec{t'adté}ﬁg(eg%gﬂreg%olérﬂ%gbﬂ@'ﬁpb gngHh)c 1opegdded a 30

% sol ution oric acid i ano m ) under | ce-coolfng, and

t he m xt ure,q [ ORMILETRSH Her howg solvent is
evapor at ed%urlrfl: é‘?b'}}é%ﬁ%e%tr% essutrrg, angél?(ﬂgt rgs(l:ige |sl§t1§62|¢'ssol ved in

wat er. The WLHATP@N REAZSTJd W th potassium carbonate and extracted with
chloroform The extract 1's washed with a saturated aqueous sodi um chl ori de

solution, dried oyge &B‘fd/éiﬂi&h'%eﬁéﬁaﬁsé.idfrst%?'é@hﬁd st Eha ealyent ahdl
evapor at ed under reduced pressure to give the desired conpound (6.04 g) as

an gy |y profdi8tep PenbhStegx8anheshhst 2Rirenarrivd 6heb nrdhatie (11) and
the internediate (VMIlI1) are shown in the follow ng anples A-D. Exanple A

Prepar at i ordig¢loéedihRrotebs (d) as described below. - _
1- di et hyl car banoyl - 4- pi peri di nyl net hyl ) pi peridine: 25 ( 1) To a sol ution

of 1-( On the other hand, the compound of the formula ﬁIII) may be
1- benzyl oxycar bonyl - 4- pi peri di nyl net hyl ) - 4(t - but oxycar bonyl am no) pi peri di ne

(5.6 9) in wimaretidlyl&hidbleichey@eehay be prepared by a conventional
method.

25 Process (b)

The compound of the formula (I} wherein A is a group of the



2 8 OCT 2ppg 48 S % pal | adi umon-carbon (0.6 g), and the m'xtureu';%u
hydr ogenat ed at 30C under atnospheric pressure. After a theoretical am%ﬁ(%t
of hydrogen is consunmed, the catalyst is renoved by filtration, and the
ethanol in the filtrate is evaporated under reduced pressure to give 5
crude 4-(t-butoxycarbonyl am no) - 1-(4-piperidinyl nethyl)piperidine (4.13 Q)
(2) The above product and di met hyl carbanpyl chloride are treated in a
simlar manner as Exanple 1 as described below to give

4- (t but oxycar bonyl am no) - 1- ( 1-di net hyl car banoyl - 4- pi peri di nyl net hyl ) 10

pi peri di nefor M\@ eot %y%e ; 3-8 ’nﬂy& .46 [ 9H,
s, (CH3) 3] ’foréi'ité?,_ .gg’ ?Ellh)g@rgl 2. 51[5%%%%%) %(’3_8%??331(1'_" 5 , 3.593.70
(2H, M, 4pp@niddd b redcBng® codPourid ofiBeaBBYIATAPUCt is treated in a

simlar manner as in 15 Regerence Exanple 2 to give the desired compound.

Exanples A 1 and A2 The foll gpwhng conp S are prepared in a simlar
manner as in ExanpAe—-8QNH-4nd K3)CExe€pt NHat the corr@pondi ng car banoyl
or thiocarbanoyl chlorides a used I n d of di nmet hyl carbanmoyl chloride

20 in Exanple A-(2). (Exanple Al) 4-Am no-1-(

1- dismet hy| tWhereat Baristhedsarhpers defiyedeibore) piitten chmpolindhoptiee A2)

4- Am no- 1- ( 1-pyrrolidi necarbonyl - 4- pi peri di nyl net hyl ) pi peri di ne 25 Exanpl e
A3 Prepar aformnuts ([¥ahor{BV): ( 1- met hyl car banoyl - 4- pi peri di nyl net hyl ) 2 8
ACT 20p2 49 piperidine: ( 1) To a solution of diphosgene ( 160 ng) in

met hyl ene chloride (20 ¥CrFN-@3ted dropwi se a sol {iVa)n of

pent af | uor ophenol (290 ng) in nmethylene chloride ( 10 m ) under

i ce-cooling, and the mi 8%CeNi@*stirred 5 at room {BHgerature for one hour.
To the reaction solution is added dropw se a sol ution of

4- (t - but oxydEarpim@*Ais by santel spbstitiants hadhnge defined fiirthe dBoverg)?, and
triethylamne (160 ngﬁ in methylene chloride ( 10 ml) under ice-cooling,
andOt he ni RF @& Eimgthyisilybgreipkoom t enperature for 4 hours. The reaction

m xture is washed with water 10 and a sat urated aqueous sodi um chl ori de

sol ution, dried oVR¢ raasiion aidhssepieprumndsiirwith, theneompeugyd (Med or's

evapor at edgx&?er reduged pressure. The residue igepurifi ed by silica gel
col urm chr A§CEpREC QU tLha  SOLYAT: OF Bith otk A Sevent. 30the selyegtve

s ot ARG e SO SERISPOR B sl
st g ek Rt S PE tof tas aX has i B For ThEBPBTe £TRGERS. and
0355 ohi ol orFHER™ R L3RERSRN HaBReal Frimbel S Rueditr acea
and the sorydds freebaRe i felinelt ALY At Wi R EEHIT B ©

purified byg Sbgé_\i@t%d%'co@%%d %*f&ﬁ@%g@{@_&% xgﬁéfﬁﬂt@ 6RlOHOHE BJR! hanol =

10:1) to give -but'o onylamn
met hyl car barRvhsén RitBgld di nyl met hyl) pi peri dine (460 ng). (3) The above
product is s;raea%éel%%tﬁ aé'si mlar manner as in 2 8 OCT 20p2 50 Reference

Exanpl e 2 to gi verhB&otgsbtifls ITRRUBEmUTSRTRVE 4¥d (IVD) are
20 commercially available ones, or may be prepared by a conventional
method.
Process (c)
The compound of the formula (I) wherein A is a group of the
formula (A-1), and Z is -CO- is prepared by reacting a compound of the

25 formula (V):

Ar-CONH—C ~CH2—CN—CO—L4 (V)



Preparati on of 4-am no-1-(1-carbanoyl -4-piperidinyl nethyl) pi per izﬂd AT 50&2
To a solution of 4-(t-butoxycarbonyl am no)-1-(4-piperidinyl 5

nmet hyl ) pi peridine (590 ng) in nmethylene chloride (30 m) is added
trimethylsilyl isocyanate (220 ng) under ice-cooling, and the m xture is
stirred at roomtenperature for 8 hours. The reaction m xture i s washed
wth water and a saturated aqueous sodi gg chl oride solution, dried over
anhydrous magnesi um sul fate, and the solvent is evaporated 10 under reduced
pressure. The residue is purified by silica gel colum chromat ography
(eluent; chloroformnmethanol = 10:1) to give 4-(tbutoxycarbonyl am no)-1-(

1- car banoyl - 4- pi peri di nyl nmet hyl ) pi peridine (540 ng). (2) The above product

i s treat edwhereinsinid aleadnggroayp, iand ArReftheeione Redefieed dbove| wdth he
desired conpound. Exanple A5 Preparation of 4-am no-1-(

1- met hoxycacbaipdurdd pfphaeifdrmyllagViy| ) pi peri di ne: The desired conpound is
obtained in a simlar manner as in 20 Exanple 1 as descri bed bel ow and

Ref erence Exanple 2 excEN(Q'{@?) met hyl chl orof or maf\d) (= net hyl

chl orocarbonate) is used instead of dinethylcarbanmoyl chloride in Exanple
A- (2). ExawhkeeciadQPamda@Qatirethefsame as defined above.

4-am no- 1- (1- pi peri di necar bonyl - 4- pi peri di nyl met hyl )25 pi peridine: ( 1)
Simlar procedur &hearcatimmpbbtiie sompepedt(¥ wakdt éhe dampound ®lpty ~pp~ 51
phenyl chloroformate is used instead of dinmethylcarbanoyl chloride in
Exanpl e A-¢a&Yyiadooyt i@ a solvent or without a solvent. The solvent should be

4- (t-but oxycar bonyl am no) - 1- (1- phenoxycar bonyl 4- pi peri di nyl net hyl ) pi peri di n
e. (2) Sinyelectedrarearding tashekingsoffhestartingecampowndspto baatsedhe 5
above product and_piperidine are used jnstead of 4-am no-5-chloro-2

met hoxy- N-qnid may be the same solvents as those defined for the above-mentioned

1- phenoxycar bonyl - 4- pi peri di nyl met hyl ) - 4- pi peri di nyl | benzam de, and

pyt9ol i di nferacesEiahpl Breseaction dembssative varies asgordingetq the kinds of
4-(t-butox‘§%grbon | ami no) - 1-

1 o .
1- pi peri di HEc3ABE; _%rap)seﬁd%ﬁwbﬁam»)b&tp%rwwlym ths range Move
Phe. desi r caEEBaatn i A0 G PR b S fheo sk i apot BT fo 1 © 91 ¥

1- (3-net ho [ORRKRMI ) - 4- pi peri di nyl net hyl ] pi peridine: 15 (1) Sim |l ar
pr ocedur esﬁ@“%@gﬁ‘&(e 60 are repeated except that 4-(t

p SHMEYe 60 are repeat e hat 4-
et ﬁ%giér oo oo cdapou PR o LR PR B Componnd £ e
60 i i .. . . )

h g?fbutezi@feS@%%%Mﬁ%@?%@ﬁ&a@%’&?gﬁ%ﬁl%n%ﬁ%hf’z?.gs.nsewamS €001 pi pe
AT hutox £ AR |

Rot o ono. U (2-pyBRYBICHDARIAC RN 8isd QR BRI GrbloR ! bERARARAS | 1

foll ow ng ﬁﬁéﬁﬁ)ﬁ?"&ﬂ?bé ﬁté)miéétﬂ%ﬁlér‘brﬁcfﬂ Eéfbd%&erg%dxﬂ'cﬁi‘@é@jrle 1or 72

as described bel ow and Réference Exanp except 25 that “the corresponding

starting C@W,Zpﬁélg#@@l@rbé@tﬁﬁfht@f cHIdRntSAPAsRYarbBhaté, 42,4, 9-
Exanmple A-(2). 8 ~pZ 52 (Exanple AS)
trichlorophenyl chlorocarbonate, trichloromethyl chlorocarbonate, 1-
20 chloroethyl chlorocarbonate, 1,2,2,2-tetrachioroethyl chlorocarbonate,
norborun-5-ene-2,3-dicarboxyimidyl chlorocarbonate, etc., in the
presence of a base. The reaction is carried out in the same solvent
under the same reaction conditions as those defined for Process (a).
The compound of the formula (I) wherein Z is -CO- may also be

25 prepared by reacting a chloromethylcarbamate compound, which is

obtained by reacting chloromethyl chlorocarbonate with the compound



4- Am no- 1-[ 1-( l-nDrphoIinecarbonyl)-4-piperidinylnethyl]piperiqu
(Exanpl e A9) 4-Ami no-1-( 1-acetyl-4-piperidinyl methyl)piperidine ?ﬁiaﬂ%ﬁe
A 10) 4- Ami no-1-( 1-dinethyl sul fanmoyl - 4- pi peri di nyl met hyl ) pi peri di ne
Exanpl e B Preparati on of 4-am no-5-chl oro-2-net hoxy- N[

1- (4- pi peridinyl net hyl ) 4- pi peri di nyl ] benzamde: 10 ( 1 ) To 1-(

1- benzyl oxycar bonyl - 4- pi peri di nyl met hyl po4- (t - but oxy

car bonyl am no) piperidine ( 12.1 g) is added a 10 % sol uti on of hydrochloric
acid in ethanol (60 m) under ice-cooling, and the m xture is stirred at

room t enpesBiny forh@ilaofd) _aeuésdiﬁgctotﬂﬁ: Afdthedt diselduedPnt 8iy8dh under reduced
pressure. To the residue is added 15 nethylene chloride (7100 m), and then

thereto ar@ofithule] 1909d¢265UES;svithl thedcatfipturkd ebithe Qoﬁnﬁﬁ@égn)’(ﬁb‘@ﬁém c
acid (5.3 g), 1l-ethyl-3(3-dinethylam nopropyl)carbodiim de hydrochl oride
(5.4 g), asgirermanmdrars retf preparaticieofithe-cnapotad ) hs Atedtiotied e i s
stirred at roomtenperature for 3 hours. The reaction mxture is washed 20
successi vehowe.t Hrvehisrreastisal anadledhal seelsas ethanohydn dgensedrdyoaat e
solution, water, and a saturated aqueous sodium chloride solution) dried
oves anhydsalventyryneshedetallédtprocaddredieherdofant éxplairmpbirmBxdnprer
reduced pressure. The residue is purified by silica gel flash colum

chr omat ogr 3pas desaréed beldwr of or m net hanol = 20:1) 25 to give 4-am no-N|
1-(

1- benzyl oxBragaessddl - 4- pi peri di nyl nmet hyl ) - 4pi peri di nyl ] - 5- chl or o- 2- net hoxybe
nzam de (10.2 g). 2 8 OCT 2pp~ 53 (2) The above product is dissolved in
chl orof orm (150 The¢ comppund péthbe foxmada ¢l iamrepheed byoredctingad

met hanesul fonic acid ( 11.5 m ), and the m xture is heated under reflux for
3 hours. Teempezad ehtie femmuld (V)| oned to cool, and nost of the
chloroformis renoved by 5 decantation. The residue is dissolved in water
an#Owashed wi th chl or of ¢ OfH aqueous | ayer is b&&H i ed with pot assi um

carbonate and extragted with chl orofo The extract, i s, washed with a

sat ur at ed WHGERHISAE Saithsemepsdeinad abare, oF Adsastie deTAR UL REghesi um
sul fate, and.the solvent, is,evapor tegﬂ der reduced pressure to give 10
the crude Y ?@%B%Bgrﬂfﬂ’\ﬁrﬁ%gﬁlqé( hp'her treated with fumaric acid by a
conventional nethod to give the difunarate of the desired conmpound. M p.

187-189C (recrystalligzed t4om,ethanol/) " NVR sp um (CDC13, g ppm:
1.00-1.17 (2H, m, |.§382. 0/15 (42 ,%.53-3%9 (2H, m, 2.68-2.80

2H, nm), 3.02-3.10 (2H, n), 3.88 (3H, s, OCH3), 3.99 (1H, m, 4.39 (2H s,

(
Sgh : %g]sﬁlée‘s%ipiéiigﬁhg?saﬁs%”én%%@z%%ia@fog?—'mf T (ool bar iyl ot bl Y- 420
il e C BRERERA, AP
%ﬁ Qirﬁ'w b no- 5. ot KEAARRIABHOMIYE W iR USRI InladES Y o
aceyl | . ot |
su;genthpléﬁzagb?nax%ﬁ?‘ggﬁ?@t a%lgiéyg? g@%?i@@%%ﬁﬁ@’ggﬁﬁ g’%)e?seﬂte g’ is
added dr opyfsfi@ a%h‘fcﬂ‘t@é’,% o éi@ﬂdzﬁaﬁﬁe;(gﬁ)@ﬁaﬁﬂ Hhi md(&ﬁo%)ynder

ice-cooling. The mXture is heated under ux for 3 hours,

concent r at pHe UReRe dReHeElue8sS forf @xéxﬁglegpﬁqi%ﬁdﬁy‘l &fer, PEMAchIGro-

met hanol . To an aqueous solution of thé residue’is added a 2N aqgueous

hydpochl or pEef§] Este@! PeheafiusisbHdisy st M iBtdbxgehiceidifiaeldseet, ed- by
filtration, and dried to give

4- acet yl anhp@réxygih thi=0iridededted) dleprixybenrzatridzdlardsy, | 8-hiyadtosty( 10. 5 ) )
5 (2) To a Zol ution of the above product (4.6 g) in dinet hyly;‘agrﬁyam de (60

n) is addgdinble estdrpanidd ityidiezgbbeny] 8stdr. Ak hbiel ankydridei s stirred
at roomtenperature for 30 mnutes. To the m xture is further added
dr opwi se air&ﬂhdb'spfbrﬂéxamgle, a symmetric acid anh%fdride and a mixed acid
4- am no- 1- (1- benzyl oxycar bonyl - 4pi peri di nyl net hyl ) pi peridine (6.0 g) in
di met hyl fom_?ﬂdﬁe( 30rHY mixed dcid atgydridée i €luidess forr exgmgtey airgi¥edat room
tenperature. The m xture is

25 acid anhydride with an alkyl chlorocarbonate such as ethyl chloro-

carbonate and isobutyl chlorocarbonate, a mixed acid anhydride with



concentrated to dryness under reduced pressure, and the residue Q% ocT
di ssolved in chloroform washed successively with water and a saturated2mz
aqueous sodi um chl oride solution, and dried over anhydrous magnesi um

sul fate. The solvent is evaporated under reduced pressure 15 to give crude
4-acetylam no-N-[ 1-( 1-benzyl oxycarbonyl - 4-pi peri di nyl

met hyl ) - 4- pi peri di nyl ] -5-chl oro-2, 3-di hygty obenzol[ b] f uran- 7car boxam de (
11.3 g) as an oily product. (3) To a solution of the above product ( 11.3
g) in nmethanol (52 m) is added dropw se 1N aqueous sodi um hydr oxi de

sol ution (&4 dfalkyneiglordfartivirateddiy asdishiyl @ hlbrdddrbonhatéied gisednder

reflux for 5 hours. The reaction mxture is concentrated to dryness under

reduced prgeiklsirhydridet With £6isdye chiordicasbougtt suchi9phkayhthished

successively with water and a saturated aqueous sodi um chl oride sol ution,

and dried oxssortateydnous mb@descidnashyfisde. witheas ellkenbid acievausti alsed under

25 reduced pressure to give crude 4-amno-N[ 1-(

1- benzyl oxjsoaakberiy bcihaner pivatiglavitihy| ) - 4- pi peri di nyl J-5-chl oro- 2, 3-di hydro

benzo[ bJfuran-7 2 8 OCT Zpp2 55 carboxam de (7.59 g) as an oily product.

(4) 5The above pr d#inen tlse torgicarhd (VH) periseds wsethetheaeachionxeam/be B- (2) to

gi ve the desired conpound. 'H NMR spectrum (CDC13, g ppm: 0.9S-1.20 (2H,

m, 1.42-2cagiéd putInHhenpresencesf-2 coadansingiagent sech@s81B-digxle2 H m

, 3.00-3 .12 (4 H m , 3.97 SlH, , 4.26 (2H, brs, NH2), 4.77 (2H, t,

J=8.1 Hz), hezglcarbpdimidey lstthy G@&me.thyle(mimprmyl)mrbg»dttnﬁdpl e D

Preparation of 4-am no-5-chloro-N-[1-(4-piperidinylnmethyl)-4 10

pi peri di nyhydpochleride, NN xagbanyldiimbdazale bbenzetriazoddr-i e (1)

Simlar procedures as Exanple C-(2) are repeated except that 4

ani no- 5- ch(dmethylamineiphasphonivmy dezpéiospphpsphate-NA¥ eaaponylaci d i s

used instead of , , | . L

4- 3Bet y| anfliBiosintmisie- b ethamiapIPonF 2o p B e dne Aibxepegieinalingaci d in
-chl.oro-N 15

O b ol e et ammraigie 2o
reat eédi ng-ﬁi#ﬁ%ﬁ;ﬂ%ﬁ%&é&wﬁe g{?ﬁf&’ﬁg}%ﬁr&fé‘m@ﬁiﬁag 2d
conpouna. £ re ation -am no-9-cnk or 0- -

L ety EATERGS BYRRRBRAD R Hord o RareroHE feshl vtz an de:
If;fipfg'e‘#? Stk et fiﬁ%”‘)l%@ﬁ%&#&?ﬁéﬁ%@ﬁ?éﬁ@%@%ﬁé»%&)-?W%iw-ene |
25 1%0dea af hUEhIPEa DT oR o et BbBies 2 Kabbe A uablaf e ek ' °

m xture iS:Sti : erature for S hours. The reaction 2 8 OCT
i Bt Ay

20p2 56 m e 1's washe wat er and a saturated agueous sodi um

chiori de sol uti onpngibachig off 1ARIHBEENERANAVUABHLLSE BerRAdvene sol vent

i s evaporated under reduc pressure. e 1Is purifi y basic

silica gel tl‘i&‘e‘éﬁvi@l@&ﬁ@%&ﬁpéﬁﬁﬁ (WHF%‘&M&E Q)mfiﬁrﬁ%okjérﬁid@with%tﬁ glesired
conmpound (7?20 ng) as white anorphous. Mp. 124-126C (recrystallized from

ethyl acet ghrehe! UThe)soltenbres aktatdied Hefid RihdooPeHeGt4ftirge base) is
di ssolved in ethanol, and thereto is added fumaric acid, and the

pregi pi t at egnipthired & etet adisd amelueids), €6 efahiplé; Afdrbtiehydrtdadbbad to give
the fumarate of the 10 desired conpound.
(e.g., benzene, toluene, xylene), ethers (e.g., diethyl ether, tetrahydro-
furan, dioxane), halogenated hydrocarbons (e.g., methylene chloride,
chloroform), ketones (e.g., acetone, methyl ethyl ketone), ethyl acetate,
acetonitrile, dimethylformamide, dimethylsulfoxide, and these solvents

25 may be used alone, or in the form of a4 mixture of two or more

solvents.



M p. 223-225C (recrystallized from ethanol) Exanples 2-17 Usi n%ﬁf iTous
car banoyl chlorides, thiocarbanoyl chorides or sul fanoyl chlori CTnd2ad
of di net hyl carbanoyl chloride in Exanple 1, 15 the foll ow ng conpounds as
listed in Table 3 are obtained in a simlar nmanner as in Exanple 1. 2 8
OCT 20f 5? Table 3 O , CONH-( ,NCH2-( ,NA H2ZN CCH3 Q No. A Q Mp.
("OSolv. for recrystal.2-CO N(Et) 2Fumargt e164- 166E3- CO- N(i Pr) 21/ 2

Fumar at e, 1g2- 194E1/ 2 Et OH4- CO- N( M) Et Funarate, 1/4

H20205- 207E5- CO- N( Me) Pr Furmar ate, 1/4 H20191- 193E6- CO-N(Me)i Pr Fumarate, 1/4

H20206- 208E7- CO- (e y 6141 Yahy B?mﬁ?dlg{ bé/chrried out in the presence of a
H20190- 192E8- CO- N( Me) PhFumar at e171- 173E9- CO- N( Ph) 2Funmar ate, 1/4

H20163- 165b48¢,GErldchBift meTla¢ dake-inthkd&s-fob R, baballadiMrtetal 1- CS- N( Et
) 2Fumarate, 1/2 H20171- 173E12- 0oo- N~Funmar at e223- 225E12a-00-N~1 / 4

H20156- 15815édirc5}ﬂiaec(e.—g.796@hﬁhdﬁﬁ2r2ﬂdd€,9§6'é’etss®um$ hydrogide), dA 4lkali

H20, 236- 238E1/ 4 Et OH15- CO- ~- Me2 Funmrate) 1/4 H20, 204- 206El/ 4

Et OH16- S02i¥(dvR) eathioratec2]; 3ddRnmCEaMomate, potassium carbongry);an 2 8 OC |
~00~ 58 Exanpl es 18-23 The follow ng conpounds as listed in Table 4 are

obt gi ned i allalshrdthhhydeogen casbonate g, solliext &ydrbpen carbonate,

4-am no-5-chl oro- N[

1- (4pi peri potadsietrhhlyiirdgen parbonatd)] afd3emgamidibaseszelg] trietylantine,

car boxam de and the correspondi ng vari ous carbanoyl chlorides or

t hi ocar bantributyiaminge diisopropydthylstaint, ¥ -methylmorphdling pbateinhoxy - N- |

1- (4- pi peridinyl net hyl ) - 4- pi peri di nyl ] benzam de and di net hyl car banoyl

chlori de i exEaesMMOUNt ofcdisecompoaund bawmay bmuscdrtp@m;goba Bsepl es 22
and 23 are obtained in a simlar manner as 10 in Exanple C-(2) by using the
correspondi ng st ari¢ Feaclieonsamnerararg ganesiaqcooding te the kindsigftheo Q -~
QMp" (~CsSolv. "y :

f olRo. r ecr §tarsing gompoNnvEs, Iniinirigiusially irsthe rengr et 3 bauhea3 Qe ia2- 174E20-
CS-N(Me) 21 /2 Fumarate, MeOH165- 168M20a- CS- N( Me) 2- 179- 180CF- EA21CO

N~Funar at e2Poub200°€, prefecabhyin the ranggpfatowbsl Q4T tyabody LEBGH( Me)

F te, 1/4 H2Q_212-214 M ) )
umarate Ql‘he compoun(li:' (67?11) is prepared by the process as shown in

Chart 3 as described below.
Chart 3

15 Deprotection
L!-NH~ N—CHQ—CN—La ———» L-NHX -CHQCNH
Step 1
(D)

X—A Deprotection
———» L-NH~ N—CH2—<:/\N—A ——— ( VIII)
Step 2 Step 3

20
wherein L, L% X and A are the same as defined above.
Step 2 in Chart 3 is carried out in the same manner as in
Process (a), and Step 1 and Step 3 in Chart 3 are carried out in the
same manner as in the process of the removal of protecting group as
25 mentioned above.

Process (e)



Exanpl e 24 Preparation of 4-am no-5-chloro-NJ[ 1-( 8.0CT
1- di met hyl t hi ocar banoyl - 4pi peri di nyl net hyl ) - 4- pi peri di nyl ] -2, 2‘Z di met ?I@? 2,3
- di hydr obenzol b] 2 8 OCT 2002 59 furan-7-carboxam de: The desired
conmpound is obtained in a simlar manner as in Exanple 1 except that

4-am no-5-chloro-N-[ 1-(4-piperidinylnethyl)-4

pi peridinyl]-2,2-dinmethyl -2, 3-di hydr obemgzol[ b] f uran-7-carboxam de and 5

di met hyl t hi ocar banoyl chl oride are used i nstead of 4-am no-5-chloro-2

met hoxy- N-[ 1-(4-piperidinyl nethyl)-4-piperidinyl]benzam de and

di met hyl car banoyITgdeefipund oPtREHbEmbila(§SRReFEYEA Vs thBG B8 619611&0ggound

(free base) thus obtained is dissolved in ethanol, and thereto Is add

fumari c acfgkm@red(A-2¢i9 p@éb@i‘écﬁb?d'eﬁbﬁﬁgaé. godtbAiRd T thecfoethly (fnd tration,
and dried to give the fumarate of the desired conpound. Mp. 193-195C
(recrystallized from ethanol) le 2 5 paration of
4-am no-5-chl oro-N-[ Art-CIONHmE! hy NeaCbr0y!| -MH15 (1)
pi peri di nyl met hyl ) - 4- pi peri di ny 2- et hox zami de: Sim |l ar procedures of
Exanple C-(2) are repeated except that 4 am no-5-chl oro-2-et hoxybenzoic
aci 8 and 4waereier Ar (8 tHe rsainhy lasodefireed pbote pimith adiomborinidys) theper i di ne are
used instead of 4-acetyl
am no- 5- chformma 13, (A-@)hydr obenzo(b] furan-7-carboxylic acid and 4 20
am no- 1- ( 1-benzyl oxycar bonyl - 4- pi peri di nyl net hyl ) pi peri dine in Exanpl e
C(2), respectively, anH®reOeB{4i ned conpound is {(&eystallized from
ethanol to give the 1/ 2 ethanol ate of the desired conpound. Mp. 207-209C
(recrystal ¢irf Rohisethtrasaine 25 Riher desdacsiyecdenivative thersofppsayidetius
obtained is dissolved _in ethanol, and thereto is added funmaric acid, and
the preci pthatwheor(l3Rif és a loweradkybgosupeubstituted by a hydroxy group,
10 then a reactive derivative of the compound (A-2') is not used, and when
(2) R™ is a lower alkoxy group, then an acid halide of the compound (A-
2') is used.
The reaction of the compound (A-2') or a reactive derivative
thereof with the compound (II) is carried out in a solvent or without a
15 solvent.
The reactive derivative of the compound (A-2') may be the same
ones as those defined for Process (d). Besides, when the compound (A-
2') per se is used, the reaction may be carried out in the presence of the
same condensing agents as mentioned in Process (d). The solvent may
20 be the same solvents as those defined for Process (d), but it should be
selected according to the kinds of the starting compounds to be used.
The reaction is also carried out in the presence of a base, if necessary.
The base may be the same as those defined for Process (d), but an
excess amount of the compound (II) may be used instead of a base.
25 The reaction temperature varies according to the kinds of the starting

compounds to be used, but it is usually in the range of about -30°C to



are collected by filtration, and dried to give the fumarate ~ % / %rate
of the desired conpound. Mp. 203-205C (recrystallized from et gngﬁ
Exanple 26 5 Preparation of 4-am no-5-brono-N-[1-(1-dinethyl carbanoyl - 4

pi peri di nyl met hyl ) - 4- pi peri di nyl ] - 2- net hoxybenzam de: The desired conpound
is obtained in a simlar manner as in Exanple C (2) except that

4- am no- S- br ono- 2- met hoxybenzoi ¢ acid agg@ 4-am no- |-(

1- di met hyl car banoyl - 4- pi peri di nyl net hyl ) pi peridine are |0 used instead of

4- acet yl am no- 5-chl oro- 2, 3-di hydr obenzo[ b] furan-7 carboxylic acid and

4-am no- 1'&50@@2@0"@%??@&?@6& irdthpé pangeiofdboiit 0 Ptdebbdt N&J°C. Exanpl e
C(2)) respectively. The desired conpound thus obtained is dissolved in

et hanol , and theﬂ&i@c@)mp@ddﬁﬂmm‘r)afdagr beicomaidcidlly avEitablet@iey] o ystal s
are 15 collected by filtration, and dried to give the funmarate of the

desired copmobecdhrepardittyy aramsivensiondlimedi2éd 230C (recrystal lized from
et hanol ) Exanpl es 27-36 The conpounds as listed in Table 5 are obtained in
a simlar Pfooegssrifir as in Exanple C(2) except that the corresponding
starting conmpounds are used instead of 4-acetyl am no-5-chloro-2, 3-di hydro
bengo[ b] f ur an- 7- @drdoanipourat ofl the dormaba () wihérein e g wl groygaobdtiy | - 4
pi peridi nyl met hyl ) pi peridine in Exanple C(2). 2 8 OCT 2002 61 Table 5 5
10 15 28PrfdriviHanté-3} isl peepaedHp Pe&cing wraompourtd Ofthe fat®ultd (U):Funar at e,
1/ 4 H20, 30i Pr MeMe Et OH202- 205 E31i Pr Et Et Funarate, EtOH114-117
E32Et - (CH2) 4- Furmar at e211- 21 ~ ~ N\ CONH-( , N-CH2-( ,N-CO~V H2N OR4
.QEx. R4 ~, @ QANTCONG—Sol .“fQﬁz‘%. ;Néi:ryt al. 27 @ Bt Bt 1/2

7

Fumar ate) 1/2H20, 154-157 E EtOH 2 t Et Et - 164-165 E

wherein Ar is the same as defined above, with a compound of the
10 formula (A-3'):
M-(CH,}p-CH(R?)-COR?® (A-3)
wherein M is an alcoholic reactive ester residue as mentioned above,
and R%, R® and p are the same as defined above, or with a compound of
the formula (A-3"):
15 O=CH-(CH,)p'-CH(R®)-COR® (A-3")
wherein p' is 1, 2, 3 or 4, and R® and R? are the same as defined
above.
The reaction of the compound (II) with the compound (A-3') is
carried out in a solvent or without a solvent. The solvent should be
20 selected according to the kinds of the starting compounds to be used,
and includes, for example, aromatic hydrocarbons (e.g., benzene,
toluene, xylene), ethers (e.g., diethyl ether, tetrahydrofuran, dioxane}),
halogenated hydrocarbons (e.g., methylene chloride, chloroform),
alcohols (e.g., ethanol, isopropanol), ketones (e.g., acetone, methyl ethyl
25 ketone), ethyl acetate, acetonitrile, dimethylformamide, dimethyl-

sulfoxide, and ethylene glycol, and these solvents may be used alone, or



(Exanmpl e 33) 4- Amino-5-chloro-N-[ 1-(

1- di net hyl t hi ocar banoyl - 4- pi peri di nyl net hyl ) 4- pi peri di nyl J- 2- et%ﬂ%e?@%m d
e ~ fumarate ~ 1/2 hydrate: mp. 210212C (recrystallized from et hanol)
(Exanpl e 34) 4- Ami no- 5- brono- 2- et hoxy-N-[ 1-[ 1-(

1- pyrrolidinecarbonyl)-4pi peridinyl net hyl ] - 4-pi peridinyl ] benzam de ~
fumarate: mp. 221-22SC (recrystallizedgirom ethanol) (Exanple 35)

4- Am no-5-bromo- N-[ 1-(

1- car banoyl - 4- pi peri di nyl met hyl ) - 4pi peri di nyl J- 2- net hoxybenzam de ~ 1/2
fumarate ~nlfifl RIRRRLALE R of BRS023A6rE 8Mentkal |1 zed from ethanol) 2
8 OCT 2002 62 (Exanple 36) 4-Am no-5-brono-2-nmethoxy-N-( 1-(

1- met hyl car banoy it pdar@idrtlidulspédpridd dupiinahiedhradetoersraiibdge -jff umar at e:
m p. 206-208C (recrystallized fromethanol) 5 EXanple 37 Preparation of

4- am no- 5-kédedstry- "Phb bakeNriclddés, for example, an alkali metal hydroxide
1- phenyl car banoyl - 4pi peri di nyl net hyl ) - 4- pi peri di nyl ) benzam dé: To a

sol ution Q. .',hh@ﬂﬁn’ﬁtl!ﬂydrdﬁ@@,epdimwﬁ{mgdréﬁa@km alMhliGhetsd prepared by
t he met hod di sclosed in Synth.” Comun., 1996, 10 26, 4253, in ethanol (20

mM)sis addegbdnhepwi(g. Assdiuh icaRrbohafe, o ta@shedl drodrdtef, hax wikhil
1- (4- pi peridinyl methyl)-4-pi peridinyl Jobenzam de (910 ng) in ethanol ( 10

m) at roometalippdrigenecarbshdteeerg. x sodRumnshpdrogesdcatbornae) petassiakre for
7 hours. The m xture is concentrated to dryness under reduced pressure, and
t he resi dueydogtnssaxtboerhte)) driid obhgamizf bases (wghediethylamiates rtrinctyd

satur ated aqueous sodi um chl ori de sol ution, dried over anhydrous nagnesi um
sul fate, cambinéedidsdprapyléethydamyine aNethathgtbnorphioierd), hutsanrexcesbe resi due
is purified by silica gel columm chronmatography (el uent;

chl or of or rametirdrafl the corapound @l)gney heusdddnstend ofipdvast. (MhemgM as

whi t e anor phous, 20 The desired conpound éfree base) (470 ngz’l t hus obt ai ned
i s1@i ssol viscr chlainarséem ana hreminoatemadbedeactianicamempathlyno ng), and
the precipitated white crystals are collected by filtration, and dried to
gi ve the fRraocatddy addition of anealksdpmaipl indidpsuds psswdivmpindide, M p.
212-214C (recrystal]ized fromethanol) 25 Exanpl es, 38-51 The conpounds as
listed i n Hot@ssimaiodidet af hedeastiandiempenature variosracrogding torihfier as in

Exanpl e 37 exce that the correspondi ng chl ofQqmet hyl N-suybstituted
car barat esKiRs oEHIE SIATtRgCHPPON %Fﬁsgﬁﬁseﬁi' WEEY 2 the Exanpl e

Soi v, for MPECHLARPYL O-C soraae 00" pralienbiy i Tk, rapar of apOuT O
i%ggéiégﬁ‘gﬁi‘%ﬁomﬁﬁi a?/e)4H20188- 190M E40Ph- 4- MeFunar at e)
451 BuPumar ot 0920 BUDRASTFAREI FBOe SR RIS ChRpATHE (Raqee T 215
RSP TSEoE CRPELE T ot g "
j: ;m ﬁg?gf‘%ﬂ%%tregf %fdﬁ@%ﬁéﬁgﬁégﬁ%% E%@?ti‘ﬂfg compounds to be used,

and may be the same as those mentioned above.

20 The reaction is carried out in the presence of a borane complex

(e.g., pyridine borane, triethylamine borane), or sodium cyanoboro-

hydride, or a catalyst such as platinum oxide under hydrogen

atmosphere, and if necessary, in the presence of a catalytic amount of

an acid such as p-toluenesulfonic acid, etc. The reaction temperature

25 varies according to the kinds of the starting compounds to be used, but

it is usually in the range of about 0°C to about 100°C, preferably in the



2 8 OCT 200z 64

pi peri di nyl met hyl) - 4- pi peridi nyl ] -2, 3-di hydrobenzo(b] furan-7 ca?ﬁoQ%Jﬁ&HB:
The fumarate of the desired conpound is obtained in a simlar manner as in
Exanpl e 37 except that 4-am no-5-chloro-N[ 1-(4 5

pi peri di nyl met hyl ) - 4-pi peri di nyl ] -2, 3-di hydrobenzo[ b] furan-7 carboxam de is
used instead of 4-am no-5-chloro-2-nmethggy-N-[ 1-(4

pi peri di nyl met hyl ) - 4- pi peri di nyl ] benzam de in Exanple 37. Mp. 213-215C
(recrystallized fromethanol) Exanple 53 10 Preparation of 4-amno-N[ 1-(

1- car bamdyilarfrend P2bbEt 20 CRbMAbIn180°C. _
pi peri di nyl ] -5-chl or o- 2- met hoxybenzam de: To a sol ution of

4- am no- 5- chl or o-Mor&ivieexinNimihiwh salt compound, which is produced _
pi peri di nyl net hyl ) - 4- pi peri di nyl ] benzam de (610 ng) in nethylene chloride

(30 m) i squddgdhler temetioyl 6f the cofgepandtH) vitlBeheehmpsiendi(ae3yscanol i ng,

and the mxture is stirred at roomtenperature for 15 hours. The reaction

m xture i sheveshected, andesr hearet iceshbyrthiceabaup-emersticwed wiettiddr i de
solution, dried over anhydrous magnesium sul fate, and the solvent is
evapor at ed under Thedceregomres AHS). andahessimpeuns! Pua!'f frety by basic silica
gel colum chromat ography (eluent; chloroform 20 nethanol = 40:1) to give
4- am no- 5-adthmerchblly avdildbleasesyoyt edn be prepared by a conventional

pi peri di nyl met hyl ) - 4- pi peri di nyl ] - 2- net hoxybenzam de (440 ng) as white
anor phous.mehblzodlesi red conpound (free base) thus obtained is dissolved in
ethanol, and thereto is added fumaric acid, and the precipitated white 25
crystal s are col lnadstition, thetaompoundsmf tive preseatdhventine can alsaibar at e
1/ 2 ethanol ate of the desired conpound. 2 8 OCT 2002 65 M p. 222-224C

(r ecryst al prepaged htlee FltovingReegsssesasoweBar at i on of .

4-am no-5-chloro-N-[ 1-( . ) )

1- ¥ hyl car bamoy| Thecorapomnsd, phtlae forymula il ayhenein 14y iva fermyk geenpdni de: 5
The fumarate of the desired _c?_@ound S obtained in a simlar nmanner as in

Exanpl e 5PEPeERH haconveptions) dormytization rlehe campaynst () st g si |yl
| socyanat edét&lgéapr%c%d%?f'es %gfeo%leg‘ézelx%q ned il i‘,tx%lnllli:)fee 9fe{soc%§ér?§gg ")
below.

The desired compounds obtained in the above Processes can be

15 isolated and purified by a conventional method such as chromato-
graphy, recrystallization, re-precipitation, etc.

The compound (I} can be obtained either in the form of a free
base or in the form of an acid addition salt thereof, according to the
kinds of starting compounds and reaction conditions. The acid

20 addition salt can be converted into a free base by a conventional
method, for example, by treating it with a base such as alkali metal
carbonate, an alkali metal hydroxide. On the other hand, the
compound () in the form of a free base can be converted into an acid
addition salt thereof by treating with various acids in a conventional

25 manner.

The pharmacological activities of the present compounds are



Exanpl e 55 10 Preparation of 4-am no-5-chl oro-2-nethoxy-N[ 1- 1-&

1- pyrrolidinecarbonyl)-4-piperidinyl nethyl]-4-piperidinyl]benz 8 T(ﬂﬂ%
sanme of the conpound of Exanple 12 j To 4-am no-5-chl oro-2-nmet hoxy-N-( 1-(
1- phenoxycar bonyl - 4pi peri di nyl net hyl ) - 4- pi peri di nyl ] benzam de (1 g), which
is prepared in 15 the sanme manner as in Exanple 1 except that phenyl
chlorofornmate is used instead of dinethyigarbanoyl chloride, is added
pyrrolidine (3 m), and the m xture is heated under reflux for 10 hours.
The m xture is concentrated to dryness under reduced pressure, and to the

fesidue | scpgRefiedMptiee filbwiliephakifidlogivareterniids sitRe and a

saturated 20 aqueous sodi um chloti de sol ut I ed over anhydrous

magnesi um sehiedefitafiie coRSpSPhUS BT the Freaent 3hpentipder reduced pressure.
The residue is purified by silica gel "colum chromat ography (el uent;

chl or of or ng%tghﬁﬁ@ht 3:40:1) to give the desired conpound (790 ng) as white
€

anor phous. esired conpound (free base) thus obtained is dissol ved

i n et hanol Biadthgd he§&y onl Serdtideth aqsa[-frrg) fédeptopsd the precipitated white
2 8 OCT 20p2 66 crystals are collected by filtration, and dried to give the

fumgrate of the d@%ﬂ’[‘?ﬂemﬁmﬂdﬂﬁ% wbayps anyistied §re15é1¥at%&23f 2éptor
np

(recrystallized fromethanol) Exa e 56 5 Preparation o

4- am no- 5- admboaie feadtdotys Maérefor wereridiyiethohaeoygbrding to a modified

pi peri di nyl met hyl ) - 4- pi peri di nyl ) benzam de: To

4- am no- 5- oithod- &f thet hrethold-¢f Grdssmphestoaly @ritishy .-Pharmacol., 1993,

pi peri di nyl met hyl) - 4- pi peri di nyl ] benzam de (880 ng), which is prepared in a
sinmlar nmajf8; 6d8-bR4Exanpl e 1 except that phenyl chlorofornate 10 is used
i nstead of di nmet hyl carbanmoyl chloride, is added a 30 % sol uti on of

met hyl am ne in etbtthdlantly gincaapigst weighing3R0-i4dhgavent decapicdtetyr 8
hours in a seal ed tube. The mxture is concentrated to dryness under
redfced prasduthe beaian therenbwassingmediatelydsbiennws; @nst the Strdabonuwasn i s
washed wi th water and a_saturated aqueous sodi um chl oride 15 sol ution,

dri ed over digfegtedusTadhadissun thits ebsainadiwesnedded dietimerieelumaed
pressure. The residue is purified by silica gel colum_chromatography

(el uent; cHepesiiftertaaaM, pHDE, £°C), homoganized a & RelloRsi red conpound

ci hano! | 2BORRECHEFRiaAq SeRUIBIERLARARRONOIE ShG RS bo sbiphtem odhe |
Crystals ot ePl S Bl L LAl oo b S bl S8 v e LRI ~ 1 /2
I RN e R R I T AP
In the assay tubes, the Hepes buffer (50 mM. pH 7.4, 4°C, 1
ml) containing 0.1 nM [*H]-GR113808 (chemical name; [1-[2-(methyl-
sulfonylamino)ethyl]-4-piperidinyljmethyl 1-methylindole-3-carboxylate),
and the receptor membrane fraction, either test compound or 30 uM
20 serotonin, was incubated at 37°C for 30 minutes. The reaction was
terminated by rapid vacuum filtration and washing (3 X 4 ml) with ice-
cold 50 mM Tris-HCI buffer (pH 7.7) through Whatman GF/B filter
paper using a Brandel cell harvester. Prior to the filtration, the filter to
be used was presoaked in a 0.1 % solution of polyethylenimine for one
25 hour. The radioactivity on the filter was determined with by ACS-II

scintillation cocktail by a liquid scintillation counter.



2 8 OCT 2Q02 57 The fumarate of the desired conmpound is obtained in a
simlar manner as in Exanple 55 except that piperidine is used 2&ditdad0df
pyrrolidine in Exanple 55. Mp. 210-212C (recrystallized fromethanol) 5
Exanpl e 58 Preparation of 4-am no-5-chloro-N[ 1-( 1-di nethyl carbanoyl -4

pi peri di nyl met hyl ) - 4- pi peri di nyl ] - 2- hydr oxybenzam de: The funmarate of the
desired conpound is obtained in a siml manner as in Exanple C (2) except
t hat 4-am no-5-chl oro-2-hydroxy 10 benzoic acid and 4-am no-1-(

1- di et hyl car banoyl - 4- pi peri di nyl met hyl ) piperidine are used instead of

4- acetyl am no- 5- = b [ & vt 6, aci d and
4-am no-1-( 1- be?z}%/{%%é%l?ggﬁy %ﬂﬁﬁﬁ@?é@?ﬁ% %IE%QEI%GI n/g i n Exanpl e
C(2), res i : A+ Takhi m 15 Exanpl e
59 Prepara?&g%h§?£éfg#%ﬁg?%g%ﬁﬁégS¥g$ﬁ§@¥@;§#&3?@%¥{H??F%%pgcgk§lidine

car bonyl ) - 4s+ai bgi - i el Hﬂﬂﬁgﬂa ~ 1/4
hydr at e of&?tﬁgﬂgfelgi&r%{rg@tygﬁgu dﬁrgbgg?gﬁﬁgghg)n a si m%[%gﬂﬂ-ér}gtrﬁ]éérgﬁg%hi%n
Exanpl e C-if)difg SeRicH Wals dbt@.méwb&os&bﬁﬁbﬁhtg&;éﬂﬂehogymﬁémiﬁdﬁgg and
4-am no- 1- (1-(1-pyrrolidine carbonyl)-4-piperidinyl methyl]piperidine are
useg inst egdpPthe total [PH]-GR113808 bindin%. The results are shown in Table

4- acet yl am no-5-chl or 0- 2, 3-di hydr obenzo(Db] f uran- ?- carboxylic acid and

4am no- 1- (1 1- benzyl oxycar bonyl - 4- pi peri di nyl net hyl ) pi peridi ne i n Exanpl e
C(2), respectively. 25 Mp. 209-211C (recrystallized from

et hanol -i sopr opanol ) 2 8 oCr 20p2 68 Exanple 60 Preparation of

4-am no-5-chl oro-2-nmet hoxy-N-[ 1-]

1- (4- met hoxybenzoyl ) 4- pi peri di nyl net hyl [ - 4- pi peri di nyl Jbenzam de: To a
solution of 4-am no-5-chloro-2-nmethoxy-N-[1-(4 5

pi peri di nyl met hyl ) - 4- pi peri di nyl ] benzam de (610 ng), 4-nethoxybenzoic acid
(220 ng), and benzotriazol - 1-yl oxytri s(di net hyl am no) phosphoni um

hexaf | uor ophosphate (BOP reagent) (710 ng) in nethylene chloride (30 mM) is
added triethylamne (0.33 m) at roomtenperature, and the mxture is
stirred for 5 hours. The reaction 10 m xture is washed with water, a
sat ur at ed aqueous sodi um hydrogen carbonate solution, and a saturated
aqueous sodi um chl ori de solution, dried over anhydrous sodium sul fate, and
the solvent is evaporated under reduced pressure. The residue is purified
by silica gel columm chromatography (eluent; chloroformnethanol = 40:1 -~
20:1) to give



15 the desired conmpound (650 ng) as yel |l ow anor phous.
(free base) thus obtained is dissolved in ethanol,
solution of fumaric acid in ethanol,
are collected by filtration,

and dried t

and thereto

and the precipitated mhit

0 give the fumarate

The desired conpound

asoéf’

crysta

o.°

nonohydr at e

of the desired conmpound. 20 M p. 187-189C (recrystallized from ethanol)
Exanpl es 61-71 The conpounds as listed igg Table 7 are obtained in a simlar
manner as in Exanple 60 except that the various carboxylic acids are used

i nstead of 4-methoxycarboxylic acid in Exanple 60.
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Comp. A 23.0

The compound of Example 1 (fumarate) (hereinafter, the test
compound numbers mean fumarates of the compounds of the corresponding
Examples except for the numbers marked by **)

Free bases of the compound of the corresponding Examples
Comp. A: Cisapride



10 30:1 -, 20:1) to give the desired conmpound (200 ng) as annrpﬁgqﬁn-igﬁ
desired conpound (free base) thus obtained is dissolved in ethahol, an
thereto is added a solution of fumaxic acid in ethanol, and the
precipitated crystals are collected by filtration, and dried to give the
fumarate of the desired conpound as white crystals. 15 Mp. 206-208C
(recrystallized fromethanol) Exanple 8@gPreparation of

4- am no- 5-chl or o- 2- net hoxy- N- ( 1-(

1- (4- et hoxybut yryl ) 4- pi peridi nyl net hyl ] - 4- pi peri di nyl ] benzam de: The
desired cg%ggggﬂ¥ﬁ342btained in asimlar manner as in 20 Exanple 60 except
t hat 4-nmethoxybutyric acid) which is prepared by the nethod disclosed in J.

Org. Chemp on acttedn irf mieed | nstead of 4-nethoxybenzoic acid in
Exanpl e 60. The desired conpound (free base) thus obtained is dissolved in

ethanol, and thengiRe ﬁﬁc@@@@@dadéwwéianwef%rﬁg 3-%@giv§enﬂ§’\é§étﬂa”ﬂee and 25

the precipitated crystals are collected by TiltTration, rred to give

the fumar a@egk th'TBodafhd fhted WS Blowed?up tothe?B8@nfinMd?th@00- 202C
(recrystallized fromethanol) Exanple 81 Preparation of

4- agn no- 5-gijcedare: et hoxy-N-( 1-[ 1-(3-nethoxypropionyl)

4- pi peridinyl methyl]-4-piperidinyl]benzam de: 5 The desired conpound is
obtained in a si MHeamio®fewth geoup: Avemice) Grdrd)plaxeénh 4 htdsh bottom

4- am no- 5- chl or o- 2- et hoxybenzoi ¢ acid and 4-am no-1-|

1- ( 3- met haxager fopifasting; 4npl tlesyt dicny lalloted fq pedlirdbtieonatoenewed i nst ead of

4- acet yl am no-5-chl or o- 2, 3-di hydr obenzo[ b] furan- 7car boxylic acid and

4- am no- 1-drivibemmeind fpc aboartydnel hpurepridr ty thé Gtaxtt dfyihepexperiniens. | A
Example C-(2)) respectively. The desired conmpound (free base) thus obtained
i s di ssol viest compdiamd) whickl wae peeviouslddsgendeddhuthieod. So% f umari c aci d
in ethanol, and the precipitated crystals are collected by filtration, and
drl@d to diragacamettt sohirtior, was/lministerest erally totheericeaat a2 dosowndfd. 15

M p. Z75-177C (recrystallized from ethanol) Exanple 82 Preparation of

4- ani no- 5-1gd k8- 2 The feer) prIlEts were comnted g collected at 30, 60 and 120

propi onyl ) - 4-pi peridi nyl met hyl ] -4-pi peridi nyl ] benzam _de: The desired
conpound | BiRBGH akEr fc%e dreqtment ohartsst caginging, andweighed. except t hat

4- am no- 5- br onp- 2- met hoxybenzoic acid |s_used instead of
4- ami no- 5- chl or ofb%ﬁméwﬂjaﬂswwﬁ SERHIYRS 8@1#&@%&@%%mound
(free base) th obt ai ned .i s di gsql ved in efhanol,, a thereto . js added a
Sol ut i on_ AOMEALETR BN e HeRRQIEroRy S RSB et Sy it €3k o
collected by filtration, and dried to give the 25 fumarate of the desired
coml'r%ound. Mp. 207- 209C1r(?§6‘(eyst allized from ethanol)

+: Moderately stimulated (P<0.05)
+ +: Markedly stimulated {(p<0.01)



2 8 OCT.~2002 73 Exanple 83 Preparation of 4-am no-5-brono- 2-net

1-( 1- et hoxycar bonyl - 4pi peri di nyl met hyl ) - 4- pi peri di nyl ] benzam d

éptN $002

desired conpound is obtained in the sane manner as in 5 Exanple C—(2)
except that 4-am no-5-brono-2-nmet hoxybenzoic acid and

4- am no- 1- (1- met hoxycar bonyl
i nstead of 4-acetyl am no-5-chloro-2, 3-d
acid and 4-am no-1-(1-benzyl oxycarbonyl -
respectively.

Example C(2),

- 4- pi peri di nyl

met hyl ) ~pi peri di ne are used

dr obenzo[ b] furan-7 carboxylic

- pi peridinyl net hyl ) pi peridine in

10 The desired conpound (free base) thus

obtained is dissolved in a solution of
fumaric acid in ethanol . Tgbg??héA% cPé‘ €§Q§Q§§§?gﬁg:axe collected by
filtration, and Pried to give the fumarfate of the ddsired conpdund. M p.
233- 235C (recrys} al$5tZeemPr om eBife6bl ) 1T esk&ame. 84 Prigfieatati gn of
4-amno-N-[ 1-]
1- ( 2- but anon- 3-y| ) - 4- piﬂéridinylﬁﬁihyl] 4pipedeinyI]-5-tﬁIoro-2-nethoxyben
zam de: To a sol ption of 4-am no-5-chlofo EhonyN-[
1- (4pi peridi nyl nmet hyl ) - 2- plperidiﬁyl]beﬁzanld (610|ng) i'n acetfonitrile (30
20 mM) are added potaSS|un1c¢rbonate (8P mg) and 3- chloro 2- butfanone (220
nmg), and the mixjpure is heated unider reflux f&ff 16 hour st*and concentrated
to dryness under|reduceq pregsure. The [esidue_is dilssol ved in chl orof orm
and the nmixture |s wash&d wifh wat'er anfl a sa@@rateﬁ aqubus sddi um
chl oride sol uti op, drlgﬁ ovelrl anhydrous| 25 magnesi um sul fate, and the
sol vent is evapofated der feduddd pre sure. °fhe resi dutis purified by
silica gel colunp chro tography ;cr 200z 74 (el uent;
chl or of or m met hapol = 1) to glﬁé the deS|r & conﬁound*(640 nNg) as a
yell ow oi ly prodjct. TQE desilred conpouhd (frgg base) thus obtgined is
di ssolved in etthoI d theretois adfled a luti¢n of *fumarilc acid in
met hanol, 5 and the pr ipit%ted crysta s are,_collegted by filt|ration, and
dried to give thb di furdrate|~ 1/'4 hydr pat e of "Phe dgsire conpgqund as white
crystals. Mp. 238-2708 (recrystg!llzed from thancl-ethanol) Exanpl es
85-98 10 The conpounds2Hs i gted i'n Table 9 a obt gi ned "th a dinlar
manner as in Exawple 8§ exce t that var|ous a Eyl hal i de derivagtives are
used instead of B-chl ofd-2- butanone in Exanpl €84 2 8*ocT 2Qp2

25 ++ 81 o

26 + 86** ++

27 ++ 90 +

deo

The compound of Example 1 (fumarate) (hereinafter, the test
compound numbers mean a fumarate of the compound of the corresponding
Examples except for the numbers marked with **)
Free bases of the compound of the corresponding Examples

Male mice of Std-ddY strain weighing 25-30 g were used in a

5 o
Experiment 3:
Acute Toxicity
10 group of 5 animals.

A test compound was suspended in physiological

saline solution or 1 % lactose solution and administered intravenously

to the mice.

Then, the lethality of the mice was observed for 7 days

after the treatment, and 50 % lethal dose (LD,) was determined. The

LD, doses of the compounds of Examples 1, 10, 12, 18, 20, 21, 25 and



75 Table 9 d ~ CONH-N-CH2~N A H2N OCH3 Q 5 Ex. o Solv, for NO(;@? ;’lmz(
C) recrystal. 85-CH2COWL3/2 Fumarate, 3/4 EtOH202-204M E86- CH2 F
Fumarate, 1/4 Et OH185- 187E86a- CH2CCOEt 5/ 4 HBOO7- 100EA- HX87- CH2COC( Me) 32
Fumar at e202- 204E88- ( CH2) 3- COVB2 Funarate) 1/4H20163- 165E89- ( CH2) 2- COEt 2
Fumar at e195- 197E90- CH2COOEt Fumar at e193- 19SE91- ( CH2) 2- COCEL 2

Fumar at e203- 205E92- ( CH2) 3- COOEt 2 Funar at,9177- 180M E93- ( CH2) 4- COCEt 2

Fumar at e184- 186E94- ( CH2) 5- COCEt 2 Funar at €,

1/ 4H20177- 179E95- ( CH2) 2- CH( Me) COOMe2 Fumar at e191- 193M E96- CH( Me) COOEL 3/ 2

Fumar at el = rate,
1/2H20190?%%§%-§?%}—1%$W rat e200- 202E Exanpl e 99 Preparati on of

4-amno-N-[ 1-[ : : :
1- ( 2- but anon- 1- y3S I SRQWH if the regules of the above pharmacolgeical » 5 4i hydr ob

et hanol at € e PR GeLte SEmepU I o BB EL et ML P ned i1

simlar j t 1+RQ+05 :

1- (4-pi periiI 3.5{1??%%?&3?%@4%6?8%?5. nyle]a&z(ﬁl%?lrﬁf/ r otglgﬁg%f%%% E)Efip(:tar boxam d
e agd 1- Ché.fﬁ*rﬁty%di%ﬂ@ﬁ?e@&%o?@,%ér@ﬁr@?@h@} are useful as a 5-HT,

4- am no- 5- chl oro- 2- met hoxy- N-[ 1-(4-piperidi'nyl nethyl)-45 .

pi peri di nytddepraraeaistifl treChtapidylaxidbARPRamdh RPN s8¢ or/di§fRtdrisyel V.
M p. 210-213C (recrystallized fromethanol) Exanple 100 Preparation o

4- am no- 5-whiich ar&chubell By (RBe ¢adloxy ¢he a0y loftheB-HT _
pi peridi nyl met hyl ] - 4- pi peridi nyl ] -2, 3-di hydr obenzo[ b] f ur an- 7car boxani de:

The di f uneredieptdfs. t IFordesamede corpoonbomddbitiie presernt Fiverdtion eadngr as
in Exanpl e 84 except that 4-am no-5-chloro-N|

1- (4pi per i phaythaethyichll#-guceptabliengdtid Rd@itibrhydit thereof ddsi beaused il 5
carboxam de and et hyl 4-chlorobutyrate are used instead of

4- adi no- Sctieoprohylexiory thedtment of gastrointestinal diseases, such as

1- (4- pi peridinyl met hyl ) - 4- pi peri di nyl ] benzam de and 3-chl oro- 2-butanone in
Exanpl e 84irritablechowebbyndiompe, flggcidoonstipetipsy, ddhiveal dorostipatiomol )
Exanpl es 101-105 20 The fol |l ow ng conpounds are obtained in a simlar
manner as @rugin@pred cogstipatizspie.ghgonsipation ésguaed My srarphing @onpounds
are used instead of

4- acet y| anPSCiBtEapis) ochranigi digarherindant diarzheacad BexGamponsids eind

4-am no- 1- ( 1- benzyl oxycar bonyl - 4- pi peri di nyl net hyl ) pi peri dj ne .i.n, Exanpl e
C(2). 25 ¢ gﬁqﬁe@tlmypnnmmg_a\p a;[n(aceutlcally acceptable acid addition

1- di et hyl car banoyl - 4- pi peri di hyl nef hyl ) - 4-pi peri di nyl 2 8 OCT ~ppZ 77
5- 18do- 2- nealh dhgrratAte lso-usefHaintbe ph %ygégtszm@eet%@wsqfamzed from

met hanol - et hano] aml.e 102) 4- Ani no-5-i oda- 2- et hoxy.- N - 1-(
by rol | RASCSIHSRTPA Riseaesintct AP Si MO DE BRIt SBRRSam de -
om a a SaSindaits; Baruie PSR, 'pAaT e AR THAG S Y Benhe SRR ©
1- nor phol i necar bonyl ) -4- pi i.di [ perd di - - d] obenzo[ b
17 ur an 7 o beRamaR; Sk fldrle Bd TS BRGSO Bt ctiods AN
(recrystall] fr I - s
U hcetyl -a2pifdneanBrtIRRG o estR o i ase 197818, 3 nyar oben
zoflR] fur ang ] } ~ : - dlized from
st Adnol ) 1@5?@%@@%&3, UPPEf 3bAontthRl dismbit, (istefriSpai,

heartburn and eructation which are accompanied by the above

mentioned gastrointestinal diseases, gastric or duodenal ulcer,

scleroderma, diabetes, biliary duct disorders, etc. The compounds of

the present invention and a pharmaceutically acceptable acid addition

25 salt thereof are further useful in the prophylaxis or treatment of central

nervous disorders such as schizophrenia, depression, disturbance of



4- Am no-5-chloro-N-[ 1-(
1-dinethylsulfannyl-4-piperidinyInethyl)-4piperidinyIJ-2,3-dihyg#%BERz%W%Uf
uran-7-carboxam de ~ fumarate: mp. 236-238C (recrystallized from et hanol)
Exanpl e 106 20 Preparation of 4-am no-5-chloro-NJ[ 1-[ 1-(

1- hexahydr oazepi necar bonyl ) 4- pi peri di nyl net hyl ] - 4- pi peri di nyl ] - 2- net hoxyben
zam de: The fumarate of the desired conp und is obtained in a simlar
manner as in Exanple 1 except that hexah?droazepinecarbonyl chl oride, which
is prepared by a conventional nethod, is used instead of 25

Ot onal ) S HhBABY oSy, Kfc! Dr@TPiRehsel dhctfad dibafid BEEIHHAMieq2ed T om
1A orhket i dostriiction or prostatomegaly. | Therefore, the compounds = o o
D o o S HRE SRS vERin i SpHlnaCetticliy dtoepfabld 438 20 O
stearate njag?diﬂoﬁ%ﬁ"t’ﬁﬁgedi‘ﬁﬁf)% N{Sedif t%?ﬁﬁp@?‘léﬂb@%ﬂfgﬁgﬂagﬂeﬂt ®f th

conventi o manner, and the mxture Is gr ure 1s Further

taly et ted fiy@lifentidiy %aﬂbafssaieg_a(gés,lés%é&mly B gR&f A Rtizial Pr eparation

of capsul es 4- Am no-5-chl oro- N (

1- di met hyldigé pee® B AR PES hﬁkfbdiﬁ?éd%ﬁiél‘dé‘yﬁh@ﬁﬂdﬁ AYédmpaied D oyyRnzan de
10 g fumarate Lactose 160 g Corn starch Z2 g Hydroxypropyl cellulose 3.5 g

Li ght anhydeftigest bt ehé adoive-rhe@tibridDPesoud dibeases, aardd ReticdDtHEE apboOvVe
conponents are m xed and kneaded in a conventional manner, and the m xture

is granul atspecigdhdusefifl 208 gastrdintéstinabmdtility érshancdesr hotp a capsule to
give 1,000 capsules. Preparation 3: Preparation of powder

4- Am no- 5-gastroiatéstindl prokinetic agent.
1- di net hyl car banoyl - 4pi peri di nyl met hyl ) - 4- pi peri di nyl ] - 2- net hoxybenzam de
101@ funmarate  The @ERpAQ@RIS/Sf theer poesentHrdremtion oayIbecatimihitsterdd ght
anhydrous silicic acid The above conponents are m xed by a conventi onal
manner t o éthgveraly, padenteradlyaonrectallyPr difsa dosonf 4he Poeppoandsmfdhe
I njection (anpbunt for 1000 anpoul e%)

present invention varies according to the kinds of the compound, the

administration routes, the conditions, ages of the patients, etc., but it is
usually in the range of 0.01-30 mg/kg/day, preferably in the range of
15 0.05-10 mg/kg/day.

The compounds (I) of the present invention and a
pharmaceutically acceptable acid addition salt thereof are usually
administered in the form of a pharmaceutical preparation, which is
prepared by mixing thereof with a pharmaceutically acceptable carrier

20 or diluent. The pharmaceutically acceptable carrier or diluent may be
any conventional ones being usually used in the pharmaceutical field,
and do not react with the compounds of the present invention.

Suitable examples of the pharmaceutically acceptable carrier or diluent
are, for example, lactose, inositol, glucose, mannitol, dextran, sorbitol,

25 cyclodextrin, starch, partly pregelatinized starch, white sugar,

magnesium metasilicate aluminate, synthetic aluminum silicate,



4- Am no-5-chloro-N-[ 1-(

1- di met hyl car banoyl - 4pi peri di nyl met hyl ) - 4- pi peri di nyl ] - 2- net hoxgt?egggrﬁﬂ%
10 g fumarate Sorbitol 960 g 25 g 59 100 g Distilled water for injection
g.s. Totally 2000 m 4-Am no-5-chloro-N[ 1-(

1- di et hyl car banoyl - 4- pi peri di nyl nethyl)-4-piperidinyl]-2-nmethoxybenzam de
fumarate and sorbitol are dissolved in ggportion of distilled water for
injection, and thereto is 10 added a remai ning portion of distilled water
for injection to adjust the total volune of the m xture. The solution thus

obt ai ned ic&yfste{uiﬁe%umb@el,gébcﬁum@&Baﬁ%fddth9rceﬁ&18§e,w®drc§%r9§gg 2 m of

the filtrate is filled into anpoul es, ich are further” sterili at 121C

for 20 m rithesh, ddcli¥a SdifoilylmiebhycaBLILb e ibhee Nfedih) n@dthyfe present

i nvention and a pharnmaceutically acceptable acid addition salt thereof show

a potent afdliuosy, delatidy; rege®id, ap el u kg, E%rd)@pt&?&ﬂbeﬁl@lds‘é?l&hophw axis
or treatnent of various di seases such as gastrointesiinal diseases (e.g.,

20 irrit akdubstiteeed Hyttosypropylacsiiwlosenbidpokymrbpylatthyielledasd,i pat i on,
drug-i nduced consti pat.i on (e.g., constipation induced by norphine, a 2 8

OCs 2002 fdlypisytypirobidone, polywnit atboltolhaiging acid, seehitifahlginavgus
di seases (e.g., schizophrenia, depression, disturbance of nenory, anxiety,

etc.), urilightyanhgéeses sficid aatd dymagnesianc stazaate daly, tragaedytigbst ructi on
or prostatonegaly, or various gastrointestinal function disorders (e.g., 5

anor exi a, benteaite, veaguimgarbodywimdl pdlyhiergdtanénm pxigies sopbitardaby t he
treatnent of various diseases. Therefore, they are useful especially as a
gast r oi nt exid restemmadinny lanhdsaedaterglycerint ghiaeris fattulacpd ekteret i ¢ agent .
2 a ocr 2002 CLAIMS 1. A conpound of the fornmula (1): Ar-CO\IH—-.& , N- CH2- (
.N A (1) purified lanolin, glycerogelatin, polysorbate, macrogol, vegetable oil, wax,
10 water, propyleneglycol, ethanol, sodium chloride, sodium hydroxide,
hydrochloric acid, citric acid, benzyl alcohol, glutamic acid, glycine,
methyl p-hydroxybenzoate, propyl p-hydroxybenzoate, etc.
The pharmaceutical preparation is, for example, tablets,
capsules, granules, powders, syrups, suspensions, injection
15 preparations, suppositories, nasal drops, sublingual preparations,
etc. These preparations may be prepared by a conventional method.
In the preparation of liquids, the compound of the present invention
may be dissolved or suspended in water or a suitable other solvent,
when administered. Tablets and granules may be coated by a
20 conventional method. In the injection preparations, it is preferable to
dissolve the compound of the present invention in water, but if
necessary, it may be dissolved by using an isotonic agent or a
solubilizer, and further, a pH adjuster, a buffering agent or a
preservative may be added thereto.

25 These preparations may contain the compound () of the present

invention or a pharmaceutically acceptable acid addition salt thereof at



~~----~~5 wherein Ar is a group of the follow ng fornmula (Ar-l?QF@r éﬁrm%)
RLR-\ 2 R % RNRs.Ni OR4 Rs (CH2 10 (Ar-1 ) ( (in which g 2

hal ogen atom R2 is a hydrogen atomor a |ower alkyl group, R3 is a
hydrogen atom a | ower al kyl group, or a |ower al kanoyl 15 group, R4 is a
hydrogen atomor a | ower al kyl group, and R5 and R6 are the sane or
different and each a hydrogen atom or aghower al kyl group, and nis |, 2 or
3), 20 Ais a group of the following formula (A-1), (A-2) or (A-3):
-Z-N(QL) (@) (A1) (in which Zis -CO, -CS or -S02-, QL and 2 are the
sarme or did kefi6'dr AEatAOMD AoBY BHEERMI A Aoy, 1a'7t<>yd/o 9nHtRe 2

cycl oal kyl group, a substituted or stituted phenyl group, or a

substi t ut gfireﬁ]aggﬂéﬁasfhhgg%ge deraa b'tl?ﬁ?fhé’r‘é?é'ut%eﬁ eff€éti¢d and Q2 may

conbi ne t 2D02 82 with the rnitrogen atomto which they

bond to fcgd]h oﬁhﬁrsoié, djele ring, a piperidine ring, a hexahydroazepine
ring, a norpholine ring, a thionorpholine ring, or a piperazine ring having

optionally a | owghea %i@dcrﬁﬁn‘%ﬁ@ﬂéh fstamistfat%atupﬁmdﬂeeu&fah% ﬁq§"trogen
aton; -COR (A-2) is a hydrogen atom a | ower kyl group, a

| ovgr al kopsyloGfifg Referd i Exahksiey Gaid Bample@y Bu tssHAR nat k¥l group being
substituted by a hydroxy, |ower al koxy or | ower al koxy 10 car bonyl group,

or a substddrstededtoslhstéd theetphenyl group); -(CH2)p CH(Rg) - COR9 (A-3)
(inwhich pis O, 1, 2, 3, 4or 5 R$ is a hydrogen atomor a |ower alkyl
group) and 15 RO Tz hldniifiratidkpf the @ompoundsdsearaiedonyt by Elpinerttal a

phar maceutically acceptable acid addition salt thereof.
analysis, Mass spectrum, IR spectrum, NMR spectrum, etc.
The following abbreviations may be used in the following
10 Reference Examples and Examples in order to simplify the description.
[Substituents]

Me: Methyl group

Et: Ethyl group
Pr: Propyl group
15 iPr: Isopropyl group

Bu: Butyl group
iBu: Isobutyl group
tBu: t-Butyl group
Ph: Phenyl group
20 [Solvent for recrystallization]
CF: Chloroform
E: Ethanol
EA: Ethyl acetate
HX: n-Hexane
25 M: Methanol
MEK: Methyl ethyl ketone



2. The conpound according to claim1l, wherein in the formula (ArZE)GCTR%(Iﬁnd
R3 are both hydrogen atons and R4 is a nethyl group, an ethyl group, a
propyl group or an isopropyl group, or in the fornula (Ar 20 2), R2 and R3
are both hydrogen atons, RS and R6 are both hydrogen atons or one of them
is a nethyl group, and the other is a hydrogen atom and nis 1, or a
pharmaceutical |y acceptable acid additigg salt thereof. 3. A conpound of
the formula (1-1): 25 Rl ~ CONH-N-CH2~N Al (1-1) H2N OR41 2 8 OCT 2002 83
wherein RL is a halogen atom R41 is a nethyl group, an ethyl group, a
propyl group, orqan isombp@ééll group, Al is a group of the follow ng fornula
(A1-1), (A1-2) or (A1-3): - -?\I(Qll)(QZl) (Al-1) 5 (in which Zis -CO, -CS-
or -S02-, Rpand 21 are the sane or different and each a nethyl group, an
et hyl group, a propyl group, or an isopropyl group, or QL1 is a hydrogen
atom and Q21 isg cycl gpggfdl group, a cycl ohexyl group, a cycl oheptyl
group, or a substituted or unsubstituted phenyl group (said 10 substituents
may be a hal ogen gtom @duble# al kyl group or a C-C4 al koxy group), or QL1
and 21 may conbine together with the nitrogen atomto which they bond to
forgra pyrrolidinge ri ngTeiplat nmorpholine ring); -COR 1 (A1_2) 15 (in which
R 1 is a hydrogen atom a nethyl, an ethyl group, a propyl group, a nethoxy
group, an ethoxy rgfoup, Muliple# al kyl group being substituted by a methoxy,
et hoxy, nethoxycarbonyl or ethoxycarbonyl group, or a substituted or
unsubstituted phémgt gr Brpatissindlesubstituents may be 1 to 3 20 groups

sel ected froma hal ogen atom a Cl1-C4 al kyl group, a Cl1 C4 al koxy group and
an am no group); F(CH2) Boudlii@Btons@B@al (Al-3) (in which p' is 0, 1 or 2,
R81 is a hydrogen atom a nethyl group, or an ethyl group, ROl is a nethyl

group, an Befeyén 1e2% met hoxy group, or an ethoxy group), or a
phar maceutically acceptable acid addition salt thereof. 2 8 OCT 2002 84
10 Preparation of 1-[(1-benzyloxycarbonyl)-4-piperidinylmethyl]-4-(t-

butoxycarbonylamino)piperidine:
(1) To a solution of 4-amino-1-benzylpiperidine (95 g) in chloroform
(600 ml) is added dropwise a solution of di-t-butyl bicarbonate (109 g)
in chloroform (600 ml) under ice-cooling. The mixture is stirred at

15 room temperature for 5 hours, and washed twice with water, and
washed with a saturated aqueous sodium chloride solution. The
solution is dried over anhydrous magnesium sulfate, and the solvent is
evaporated under reduced pressure. To the residue thus obtained is
added petroleum ether, and the insoluble solid is collected by filtration,

20 and dried to give 1-benzyl-4-(t-butoxycarbonylamino)piperidine (136 g
as a solid.
(2) To a solution of the above product (70 g) and ethanol (600 ml) is
added 10 % palladium-on-carbon (5 g}, and the mixture is hydrogenated
at 40°C under atmospheric pressure. After a theoretical amount of

25 hydrogen is consumed, the catalyst is removed by filtration, and the

filtrate is concentrated under reduced pressure to remove the ethanol to



4. A conpound of the (1-1"): CONH-( ,N-CH2~N Al (1-1") H2 N O 5 pigepet My
Is a hal ogen atom and Al is a group of the follow ng fornula (Al- 1)

(A1-2) or (Al-3): -~"-N(Q1) (1) (A1-1) (in which Zis -CO, -CS or
-S02-, QL1 and Q21 are the sanme or different and each a nethyl group, an

et hyl group, a propyl 10 group, or an isopropyl group, or QL1 is a hydrogen
atom and 21 is a cyclopentyl group, a cl ohexyl group, a cycl oheptyl
group, or a substituted or unsubstituted phenyl group (said substituents
may be a hal ogen aton) a O -C4 al kyl group or a Cl1-C4 al koxy group), or QL1

and Q21 ray, ot 6 AR ABhy M pAThd [A981PLO Lk o they bond

to forma I ne r|ngo a nor ner

R 1 is a hydroge om an et hyl group, a propyl group, a methoxy
group, an et hoxymg oup, lgsg%gdbal kyl 20 group being substituted by a

met hoxy, 0X r &Ew n d bstituted
or unsﬁbsﬁF Fut gd Tgsﬁ%ny ‘thlreguégo{]sar subst i tﬁgg po, %&%&e%%c %}%gl?doups
sel ect ed féaal(%f@hﬁgﬁfbtﬁ RiAe é‘h@id%‘;?dd‘l‘hl{%% ’edad{:c?}%m}]_ tﬁﬁéﬁyproup and

an am no group) -Cl -1 1s 0, 1 or

81 is ehidvf. %4% Mt ?odfﬁttleyﬁ &raqupe Tﬁe%n%réqgtﬂe%fee@ru@dbret hyl

group RO1 is a thy roup, an et yl group, a nethoxy group, or an ethoxy

group), orradiBhfrEEeHoGland feC solvablt Rt te astdess atndaht of PEloegd- 5. A
conpound of the fornuia ([-2) 5 Rs2 RL1 , CONH ~N- CH~-N- ( CH2) P~~- CH COR92

(1-2) H2N giigtidehereetémbiédd itndelc e dlicdie pae SN aI‘thl@éTké'ﬁdﬁEqmadﬁ’éﬁ is a
met hyl group, an ethyl group, a propyl group, or an isopropyl group, R82 is

a_hydr ogenmk@hglen® cliloritedOWntliitandrtheretet fsydd ded upmititel of thenet hy
group, an ethyl group, or an ethoxy group, and p" is O, 1 or 2, or a

phar maceut abesd ybﬁnnedt%t-@ﬂoxybadﬁnylammo)plpti'uelriﬂef(QO @) ahd:orrpound of
the formula (1-3);: ~/~ ~Q 12 15 R11 , CONH-( ,NCH2~N-Z2 N~ 22 (I _g) Q H2N
~Q10 triethylamine (27 ml) under ice-cooling. The mixture is stirred at room
temperature for 4 hours, and washed successively with water, a 10 %
aqueous citric acid solution, water, a saturated aqueous sodium
hydrogen carbonate solution, and a saturated aqueous sodium chloride
solution, and dried over anhydrous magnesium sulfate. The solvent is

15 evaporated under reduced pressure to give 1-(1-benzyloxycarbonyl-4-
piperidinylcarbonyl)-4-(t-butoxycarbonylamino)piperidine (39 g) as a
solid.

M.p. 150-152°C (recrystallized from ethyl acetate)
(4) To a suspension of the above product (16.5 g) in tetrahydro-

20 furan (170 ml) is added dropwise a 1M solution of borane -
tetrahydrofuran complex in tetrahydrofuran (100 ml) under ice-cooling,
and the mixture is stirred at roomn temperature for 13 hours. To the
reaction mixture is added dropwise methanol (100 ml), and the mixture
is heated under reflux for one hour. The solvent is evaporated under

25 reduced pressure, and the resulting residue is dissolved in ethyl

acetate. The solution is washed successively with water, an aqueous



wherein R11 is a chlorine atomor a bromne atom Z2 is -CO or e&8CT WP
is a hydrogen atom a nethyl group, or an ethyl group, Q2 is a nethyl
group, an ethyl group, or a phenyl group, or QL2 and @2 may 20 conbi ne
together with the nitrogen atomto which they bond to forma pyrrolidine
ring, or a pharmaceutically acceptable acid addition salt thereof. 7. A
conpound of the formula (I- ~/~ 2 |§h2 25 R11 , CONH~N-CH-N-Z - N~~22,
(I-4) H2N OR42 2 8 CC f 20D2 86 wherein R11 is a chlorine atomor a

brom ne aton1 R42 is a nethyl group, an ethyl group, or an isopropyl group,

Z2 is - S&ﬂlurﬁ\’sl’%q@;tfde S8 AidY déﬂg%{' Fa{&ﬁﬁte& d@&)ﬂsh%& B?i@lget hyl

gr oup, Q22 group, an € rou phenyl gro r QL2
and Q22" ey, ¢ Er{eQPS{r&eénwgﬁPoﬁE%oﬁ ﬁfrP afe OMhE s jghey bond

to forma pyrro |ne ring, or a armaceuma y accep abeam addi tion
It th Yot ds:
éslaam noer5€c ?%c?rgt ﬁg ﬁ % AI :95?1{[ Ry?sszﬁggm%ldugé g‘?%gﬁlgdﬁ%}lﬁ%&%f Sfigunads
1) st gy o eny T ey
t gyl ) - 4- b] f 7- b d
Zea%lyné 5- Hhﬁgé%%%#%uﬁd%ig %eéj%]yl t hi oE:a]r b;:rggl 4Cg|r pce))r(?(Tl nsl

met hyl ) - 4- pi peri diny! | - 213%} dsbyetr@@@:a@mz&arf?@m? gaflkeeasidge; 15
4-am no-5-chloro-N 1-( 1-( 1-pyrrolidi necarbonyl)-4-pi peri di nyl

met hyl | - 4- Repgehde fE’:ldm%l@Qd' hydr obenzo[ b] f ur an- 7- car boxam de; and
4- am no- 5- chl or o- - - phenyl car banoyl - 4- pi peri di nyl
net hyl ) - 4- Pré@suriadiony bf 42aﬁnﬂohyg1£ﬁmamcb>b}datbanymcptﬂmx@my@met

pharmaceutically acceptabl e addition salt thereof. 20 9. A corrpound
that is sepiwdrixdinkr om t he fol | owi ng conpounds: 4-ami no-5-chloro-N-[ 1-(
1- di met hyl car banoyl - 4- pi peri di nyl
metbyl ) - 4- pi peri dimgl §oldtivet b kydebenzrgldrycarbamiylot-pipatidirorlmdthid)f4-
1- (N-et hyl - N- et hyl car banoyl ) - 4
pi peri di ny(trbttoryicadbphnplrniho)piperddinet {ToXY g nnasthdeol 230 ml) is added a
4-am no- 5-chl oro-2-met hoxy-N-[ 1-( 1-(N-nethyl-N-phenyl
car banoy! ) 39-%i sdutidinngf hpdrodhlonicpagidrindé tinarjobd h2 ami)dender ice-cooling,
and the mixture is stirred at room temperature for 5 hours. The
solvent is evaporated under reduced pressure, and the residue is
15 dissolved in water. The solution is basified with potassium carbonate
and extracted with chloroform. The extract is washed with a saturated
aqueous sodium chloride solution, dried over anhydrous magnesium
sulfate, and the solvent is evaporated under reduced pressure to give
the desired compound (6.04 g) as an oily product.
20 The examples for preparing the intermediate (II) and the
intermediate (VIII) are shown in the following Examples A-D.
Example A
Preparation of 4-amino-1-(1-dimethylcarbamoyl-4-piperidinylmethyl)-
piperidine:
25 (1) To a solution of 1-(1-benzyloxycarbonyl-4-piperidinylmethyl)-4-
(t-butoxycarbonylamino)piperidine (5.6 g) in ethanol (100 ml} is added



2 8 OCT 2002 87 4-am no-5-chloro-N( 1-(
| - di et hyl t hi ocar banoyl - 4- pi peri di nyl 28 0CT 2002
met hyl ) - 4- pi peri di nyl ] - 2- met hoxybenzam de; 4-am no-5-chl or o- 2- net hoxy- N- [
1-[ 1-( 1-pyrrolidinecarbonyl)-4 piperidinylnmethyl]-4-piperidinyl]

benzam de; 5 4-am no-5-chloro-N-( 1-( 1-di nethyl carbanoyl - 4- pi peri di nyl

nmet hyl ) - 4- pi peri di nyl J- 2- et hoxybenzam dg's 4-am no-5-bronmo-N-[ I -(

1-'di net hyl car banoyl - 4- pi peri di nyl

met hyl ) - 4- pi peri di nyl ] - 2- met hoxybenzam de; 4-am no-S-chloro-N[ 1-(

1- di et hyl cap |- 4-pipeLi di 0 . .

rethyl ) 4 0y BEPTACROT OB I k) ame the mixareds Ay drogsegred 3t

1- di et hyl - 4= Dl el :

et hy ) - 40 e rer dipftditeds Bbssure, ) After a theoretical amount of oy oy |
-1 1-( 1- hisNefAS | }r : : :

pi peri di ny}Fyn%r:O%?hq-s 4-pi 52@ ng %gﬁ]cgg%lyg%l%g?mfgefi tRf: {ﬂtf_a%lon, and the

1-acetyl - 4stRiap® iditA¥! fTeid¥ is edaBoPSfd i AYel 1 L8 G5 s gt hoxybenza
SR LR e G R A s e e R

pi Ro 1 di by} itBlpes Kb MIBBEATI A Bindidinyimerhyl)piperidi

4- 2551_ no- 5-chl or o-(2- nmet iﬁgxy- N-rPM- [ 1- ?E-qg{]t g?]%n-13l-n I 1)1?61{ vljpiperidine (4.13

pi peri di nyé)[ret hyl ] - 4- pi peri di nyl ] benzam de; 20 or a pharnaceutically
acceptabl e’acid addition salt thereof. 10. A pharmaceutical conposition,

whi ch cont(@jns aghRNaBéd podiet SdHediméthe1CaNEHO¢ aislorRie 4F¢ tiedtadany one
of clainms 1-9, or a pharnmaceutically acceptable acid addition salt thereof.

11. A prodess similapiaaanenasErampmendasidesbebearelba {d piveds-(t ~
Ar - CONH~N- CH2~N A (I) wherein Ar is a group of the following fornula (Ar-1)
or (Ar-2):butckygatbishyedind3- R 1-AiRE:tNylc@BANO (1A piperidiryImeéthyd)-R5
10 piperidine. .
'H-NMR spectrum (CDCl,, § ppm): 1.12-2.18 (13H, m}, 1.46 [9H,

s, (CH,),], 2.63-2.82 (4H, m), 2.80 [6H, s, (CH,),], 3.42 (1H, m), 3.59-

3.70 (2H, m), 4.42 (1H, d, J=8.2Hz, NH)

(3) The above product is treated in a similar manner as in

15 Reference Example 2 to give the desired compound.

Examples Al and A2

The following compounds are prepared in a similar manner as
in Example A-(2) and (3) except that the corresponding carbamoyl or
thiocarbamoyl chlorides are used instead of dimethylcarbamoyl chloride

20 in Example A-(2).
(Example A1)

4-Amino-1-(1-dimethylthiocarbamoyl-4-piperidinylmethyl)piperidine

(Example A2)

4-Amino-1-(1-pyrrolidinecarbonyl-4-piperidinylmethyl)piperidine

25 Example A3

Preparation of 4-amino-1-(1-methylcarbamoyl-4-piperidinylmethyl)-



(in which R is a halogen atom R2 is a hydrogen atomor a | ower_al kyl
group) R3 is a hydrogen atom a |ower al kyl group, or a | ower aIﬂ(&r%‘él 202
group, 10 R4 is a hydrogen atomor a |lower alkyl group, RS and R6 are the
same or different and each a hydrogen atomor a |ower alkyl group, and nis
1, 2 or 3), Ais a group of the following formula (A-1), (A-2) or (A-3): 15
-Z-N(Q1) (@) (A1) (in which Zis - -CS- or -S02-, QL and 2 are the
sanme or different and each a hydrogen at gr’r) a |lower al kyl group, a

cycl oal kyl group, a substituted or unsubstituted phenyl group, or a

substi t ut ceﬁ. %rﬁgcﬁ%ubstitut ed 20 phenyl -1 ower al kyl group, or QL and @ may
conbi ne t ofH th the nitrogen atomto which they bond to forma
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phar maceut | |y acceptable acid addi'tion salt th nprises the
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(I') is a conpou the formu erein 'Ais group e fornul a

(A-1), reaghiontea( 10 mMpuHlfict RIgNdR the miRtutONstiNedChRrobid (11)

wherein Ar is the sane as defined above, with a conpound of the formula
(111) X-Z-frkPpefLBdre (fbt W hours. The reaction mixture is washed with water

10 and a saturated aqueous sodium chloride solution, dried over
anhydrous magnesium sulfate, and the solvent is evaporated under
reduced pressure. The residue is purified by silica gel column
chromatography (eluent; chloroform:methanol = 30:1) to give 4-(t-
butoxycarbonylamino)-1-(1-pentafluorophenoxycarbonyl-4-piperidinyl-

15 methyl)piperidine (740 mg).

(2) To a solution of the above product (740 mg) in ethanol (10 ml) is
added a 30 % solution of methylamine in ethanol (1.51 g}, and the
mixture is stirred at room temperature for 8 hours, and the solvent is
evaporated under reduced pressure. The residue is dissolved in

20 chloroform, and the solution is washed with water and a saturated
aqueous sodium chloride solution, dried over anhydrous magnesium
sulfate, and the solvent is evaporated under reduced pressure. The
residue is purified by silica gel column chromatography (eluent;
chloroform:methanol = 10:1) to give 4-(t-butoxycarbonylamino)-1-(1-

25 methylcarbamoyl-4-piperidinylmethyl)piperidine (460 mg}.

(3) The above product is treated in a similar manner as in



20 wherein X is a halogen atom and Z, QL and @ are the sane as defi ned
above; (b) when the conpound (1) is a conpound of the formula (1)28hpgTeimpA
is a group of the formula (A-1), QL is a hydrogen atom and Zis -CO or
-CS-, reacting a conmpound of the formula (11): 25 Ar-CONH ~N- CH2~NH (11)
2 8 OCZ ~ 90 wherein Ar is the sane as defined above, wth a conmpound of
the formula (1Va) or (1Vb): O=C=N @3 ( a) S=C=N-@3 (IVb) 5 wherein Q3
is the same substituents as those defin®¥ for the above @, or a
trimethylsilyl group; (c) when the conpound (I) is a conpound of the
formula (I ere| Ais Z%gﬁiﬁt@“e‘f rrua d;) and Zis -CO,
reactlnga&' 88?1 XAMPIR21L9,&HE Ihe@esirggl fompoundy: - coNH-N- CH2~N- CO- L4
(V) wherein gﬁ“ll eaving group, and Ar is the sane as defined above,
with a conpBeHREAY he forrrula (VI): HN(QL) (@) (~) 15 wherein QL and @
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trimethylsilyl isocyanate (220 mg) under ice-cooling, and the mixture is

stirred at room temperature for 8 hours. The reaction mixture is
washed with water and a saturated aqueous sodium chloride solution,
dried over anhydrous magnesium sulfate, and the solvent is evaporated
10 under reduced pressure. The residue is purified by silica gel column
chromatography (eluent; chloroform:methanol = 10:1) to give 4-(t-
butoxycarbonylamino)- 1-(1-carbamoyl-4-piperidinylmethyl)piperidine
(540 mg).
(2) The above product is treated in a similar manner as in
15 Reference Example 2 to give the desired compound,
Example AS
Preparation of 4-amino-1-(1-methoxycarbonyl-4-piperidinylmethyl)-
piperidine:
The desired compound is obtained in a similar manner as in
20 Example 1 as described below and Reference Example 2 except that
methyl chloroformate (= methyl chlorocarbonate) is used instead of
dimethylcarbamoyl chloride in Example A-(2).
Example A6
Preparation of 4-amino-1-(1-piperidinecarbonyl-4-piperidinylmethyl)-
25 piperidine:

(1) Similar procedures as Example 1 are repeated except that



Ar- CONH-N-CH2-( ,NH (I1'l1) wherein Ar is the same as defined above, QMéh a
conpound of the formula (A-2'): 5 HOCOR 2 (A-2') wherein R 2 ig QET s202-
as R, or areactive derivative thereof, provided that when (1) R2 is a

| ower al kyl group being substituted by a hydroxy group, then a reactive
derivative of the compound (A-2') should not be used, and when (2) R2 is a
| ower al koxy group, then an acid halidegef 10 the conmpound (A-2') is used,
or (f) when the conpound (1) is a conpound of the formula (1) wherein Ais
a group of the formula (A-3), reacting a conpound of the fornmula (I11):

Ar - CONH- - newmmmmatésswmmtéédi&dih@et@m@aﬁﬁarﬁ ' , With
a corrpoung of the formula (A-3") or (A-3"): M( 2)p-C|—|(8Rg])§EC%59ﬂﬂ?ﬁ?3')
O=CH- ( CH2 AixXanfhieRA) (2PEB%i¢A43[t-ba bheirbonyMinsnan 1 af1cphehbsyegasdripe est er
residue, p' is 1, 2(, 3 or 4) gnd R8, RO and p are)nt ﬁ(le garre gjs’édefiﬂr'?)gd
above, and-pfpermmmahgf)pipmmeby converting the product into a

phar maceutically acceptable acid addition salt thereof. 12. A serotonin 4
receptor g@joni st Simfile¢tproestiaires a3sEramle i38aPé repedted efdepthdiagameound as
set forth in any one of clainms 1-9, or a pharmaceutically acceptable acid
adgi ti on sbbte tgredenft.and Dipeifine8fe uddlidstdadef Hegdniab-5iibigm- of

di seases caused by the |l ack of stimulation on serotonin 4 receptors in

pati ent s, methoxys Nrfir-{ beshertbrycasbenyhg-piperidiaglinethplystupipexfididyd]-conpound
as set forth in any one of clainms 1-9, or a pharmaceutically acceptable

aci d addi beararstle énd lpyreolidineciraEgatmplet S Hasnge sarithed betpvy om sai d

di seases. 14. Use of the conpound as set forth in any one of clains 1-9, or
a phar maceespectively ata giteadht (e batiodyesh anyansizo)- 1-kpperidime¢drbornydat ment
of a patient being suffering from diseases caused by the |ack of

sti mul at i énpipersdinyimethyYpipariging:s. 10 15. A gastrointestinal prokinetic
aaent, whi ch contains as an active ingredient the conpound as set forth in
adP one of3)cl ai nEhe-ahovsy pEpGitetlrisiseated in lpysingidapmanrenas dnaddi ti on salt
thereof. 16. A nethod for treatnent of gastrointestinal notility disorders
or gast r oR¢ferenceExaytlacto give tha dasiedampeuadni ni stering an effective
15 amount _of the conmpound as set forth in any one of clains 1-9, or a

phar maceuEXaaple A4ceptabl e acid addition salt thereof, to a patient being
suffering fromsaid di seases. _ 17. Use of the conpound as set forth in any
one of cl &FfRaraton %aawmééuﬁ-% ’%(PE@B%?E‘*aEinTKBBﬂm@WyHaIt
thereof, in the treatment 20 of a patient being suffering from

gast roi nt B3 ot il ity disorders or gastrointestinal dysfunction. 25 2

8 19CT 200%1) Similar procedures as Example 60 are repeated except that 4-(t-
butoxycarbonylamino)-1-(4-piperidinylmethyl)piperidine, and 3-
methoxypropionic acid are used instead of 4-methoxybenzoic acid in
Example 60 as described below to give 4-(t-butoxycarbonylamino)-1-[1-
(3-methoxypropionyl}-4-piperidinylmethyl|piperidine.

20 (2) The above product is treated in a similar manner as in
Reference Example 2 to give the desired compound.

Examples A8-A10

The following compounds are obtained in a similar manner as
in Example 1 or 72 as described below and Reference Example 2 except
25 that the corresponding starting compounds are used instead of

dimethylcarbamoyl chloride in Example A-(2).



93 18. A conmpound of the forrmula (I1-2): 5 R~ R3~ RL CONH ( ’N'%'dCT' N
O(CH2)~5s RR (II-2) wherein RL is a halogen atom R2 is a hydrogen om
or a lower alkyl 10 group, R3 is a hydrogen atom a |ower al kyl group, or a
| ower al kanoyl group) R5 and R6 are the sane or different and each a
hydrogen atomor a |l ower alkyl group, and nis 1, 2 or 3, or an acid
addition salt thereof. 19 . A conpound &fpthe formula (VII1): 15
H2N- - ~N-CH2~N A (MI'11) wherein Ais a group of the followng fornmula (A1),
(A-2) or (A-3): -ZZNQ) (@) (A1) (in which Zzis -CO, -CS or -S02-, 20
QL and @ FEJ@thP?e% or different and each a hydrogen atom a |ower alkyl
r

group, a cyclroalky oup, a substituted or unsubstituted phenyl group, or

a substit ueginBhol t} Rdlip ﬂ?\er_ i ifdri Q@ may
conbi ne toge‘?%growpﬁﬁq? hteﬂdr{?)t r@ogreéﬁagt%%% o] \Il:\)h?ﬂl) ﬁaltrﬁ;el%gggb %%gr%%?% a
pyrrolidi neegdmblé@ag)a pi peridine ring, a hexahydroazepine ring) a

nor phol ine rrng, a thionorpholine ring, or a piperazine ring having 2 8
OCT 20a2 94-mpiihenpl(lyacetipyepinirtdihvinie epidligki t uent on the other
nitrogen atom; -CO(R' (A§72‘)qel?ip% whi Zh Rtl@siﬂip’iga hydrogen atom a | ower al kyl
grogp, a | (Eeimpl@AK@y group, a |ower al koxycarbonyl group, a |ower alkyl
group being substituted by a hydroxy, |ower al koxy or |ower al koxy carbonyl
group, or &-Aniiaoi 1§l edinoethylsulbsmdylde gipdredirylarethp)) pipdridi)eP CH( R8) - COR9
(A-3) 10 (in which pis 0, 1, 2, 3) 4 or 5, R8 is a hydrogen atomor a

| ower al kyExgnmpig.Band RO is a | ower al kyl group or a |ower al koxy group),
or a pharmaceutically acceptable acid addition salt thereof.

. Au. A3. A52Prefarsitiof of AEaminesi=chlor22AmethApREDMEL - (Akpipszidifylmethyl)-

E. AhF2. AY) . A A&nYr. A2. A. A&2. AL2. A&l . Al E. AN2. A&aY. A& . A. A2. An. Al . A&n. AsH . A
A5. ASN. Al . A-piparidinylbengamideA, . Aa. A&l . A; 2. Aa. A. A&e. ANY

10 (1) To 1-(1-benzyloxycarbonyl-4-piperidinylmethyl)-4-(t-butoxy-
carbonylamino)piperidine (12.1 g) is added a 10 % solution of
hydrochloric acid in ethanol (60 ml) under ice-cooling, and the mixture
is stirred at room temperature for one hour, and the solvent is
evaporated under reduced pressure. To the residue is added

15 methylene chloride (100 ml), and then thereto are further added
successively 4-amino-5-chloro-2-methoxybenzoic acid (5.3 g), 1-ethyl-3-
(3-dimethylaminopropyl)carbodiimide hydrochloride (5.4 g), and
triethylamine (27 ml) under ice-cooling, and the mixture is stirred at
room temperature for 3 hours. The reaction mixture is washed

20 successively with water, a saturated aqueous sodium hydrogen
carbonate solution, water, and a saturated aqueous sodium chloride
solution, dried over anhydrous magnesium sulfate, and the solvent is
evaporated under reduced pressure. The residue is purified by silica
gel flash column chromatography (eluent; chloroform:methanol = 20:1)

25 to give 4-amino-N-[1-(1-benzyloxycarbonyl-4-piperidinylmethyl)-4-
piperidinyl}-5-chloro-2-methoxybenzamide (10.2 g).
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, 10%H8 () -, 10948 () - #10%H& ()- - 109%4& () - 10%& () - $Y10%4& () - f 8OdBYNC
10! yO! - #10%y& ()-1910%& ()- F 10%4& ()- f3%0%4& ()-1st!10%4& ()-
MLO%HE () - fAEbPAEYHE MO A& T an dJEFEsbrtion of the residue is added a

2N aqueous hydrochloric acid solution, and the precipitated solid is
collected by filtration, and dried to give 4-acetylamino-5-chloro-2,3-
dihydrobenzo[b)furan-7-carboxylic acid (10.5 g).

5 (2) To a solution of the above product (4.6 g} in dimethylformamide
(60 ml) is added N,N'-carbonyldiimidazole (2.9 g), and the mixture is
stirred at room temperature for 30 minutes. To the mixture is further
added dropwise a solution of 4-amino-1-(1-benzyloxycarbonyl-4-
piperidinylmethyl)piperidine (6.0 g) in dimethylformamide (30 ml), and

10 the mixture is stirred overnight at room temperature. The mixture is
concentrated to dryness under reduced pressure, and the residue is
dissolved in chloroform, washed successively with water and a
saturated aqueous sodium chloride solution, and dried over anhydrous
magnesium sulfate. The solvent is evaporated under reduced pressure

15 to give crude 4-acetylamino-N-[1-(1-benzyloxycarbonyl-4-piperidinyl-
methyl)-4-piperidinyl]-5-chloro-2,3-dihydrobenzo[b]furan-7-
carboxamide (11.3 g) as an oily product.

(3) To a solution of the above product (11.3 g) in methanol (52 ml)
is added dropwise 1N aqueous sodium hydroxide solution (54 ml) under

20 ice-cooling, and the mixture is heated under reflux for 5 hours. The
reaction mixture is concentrated to dryness under reduced pressure,
and the residue is dissolved in chloroform, washed successively with
water and a saturated aqueous sodium chloride solution, and dried over
anhydrous magnesium sulfate. The solvent is evaporated under

25 reduced pressure to give crude 4-amino-N-[1-(1-benzyloxycarbonyl-4-

piperidinylmethyl)-4-piperidinyl}-5-chloro-2,3-dihydrobenzo[b)furan-7-
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(1H, m), 4.26 (2H, brs, NH,), 4.77 (2H, t, J=8.1Hz), 7.25 (1H, d, J=7.8Hz,
CONH]), 7.86 (1H, s, Ph-H)
Example D
Preparation of 4-amino-5-chloro-N-[1-(4-piperidinylmethyl)-4-

10 piperidinyl]-2,2-dimethyl-2,3-dihydrobenzo[b]furan-7-carboxamide:
(1) Similar procedures as Example C-(2) are repeated except that 4-
amino-5-chloro-2,2-dimethyl-2,3-dihydrobenzo[b]furan-7-carboxylic
acid is used instead of 4-acetylamino-5-chloro-2,3-dihydrobenzo[b]-
furan-7-carboxcylic acid in Example C-(2) to give 4-amino-5-chloro-N-

15 [1-(1-benzyloxycarbonyl-4-piperidinylmethyl)-4-piperidinyl]-2,2-
dimethyl-2,3-dihydrobenzo[b]furan-7-carboxamide.
(2) The above product is treated in a similar manner as in Example
B-(2) to give the desired compound.
Example 1

20 Preparation of 4-amino-5-chloro-N-[1-(1-dimethylcarbamoyl-4-
piperidinylmethyl)-4-piperidinyl]-2-methoxybenzamide:

To a solution of 4-amino-5-chloro-2-methoxy-N-[1-(4-
piperidinylmethyl)-4-piperidinyljbenzamide (610 mg) in methylene
chloride (30 ml) is added triethylamine (0.22 ml)}, and further thereto is

25 added dimethylcarbamoyl chloride (0.15 ml) under ice-cooling. The

mixture is stirred at room temperature for 5 hours. The reaction
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silica gel column chromatography (eluent; chloroform) to give the
5 desired compound (720 mg) as white amorphous.
M.p. 124-126°C (recrystallized from ethyl acetate-toluene)
The above obtained desired compound (free base) is dissolved in
ethanol, and thereto is added fumaric acid, and the precipitated white
crystals are collected by filtration, and dried to give the fumarate of the
10 desired compound.
M.p. 223-225°C (recrystallized from ethanol)

Examples 2-17

Using various carbamoyl chlorides, thiocarbamoyl chorides or
sulfamoyl chlorides instead of dimethylcarbamoyl chloride in Example 1,
15 the following compounds as listed in Table 3 are obtained in a similar

manner as in Example 1.



10' 0Y9 10% 0& ()- 7$10% 0& ()- Y/!10% 0& ()-- 9%40% o0& () -

) 10% o0& ()- 7777-889:rP./! A$10%08& () -

' Y$10%00&' () -

1> 8940% "' & ()-! &YA0%0& ()-9 10% 0& ()-$10% 0& ()-F 10' 0

- h<2=}[9. /!~ q19%40%08& ()-!' %0%R?& ()-!q
()-17 $109&' () - 2=======>>uV4! Al °

10% & ()- 1000 1000

F+1 10%208% 06 - 22

"0R0%UGGE () - P&I 10% 0& () - $10% o0&
Y°/<10%\&'() Ki110% & ()-&810% & ()-$

1000! { 194.0%0&’ () - >>) ?@@DAA} [ <uV4! Al | oidon & ()-1cl %d09mBwe& ()-%d0% ()-!c
0A0%W\ VA & ()-TM 10% & ()-! " YOd0%& () - ABBnC( D) D* D+D8Dz| ~P1!

10 10!/ %40% () - !v/9%a0%\ & ()-

0F1 c9&g 109M& ()- 1!: 9&g 100%u& ()-  10% & ()-

10% & ()- / @0% & ()- -

10% & () -

10% & () - E: EEEEFAFaB"Pl' 7L 3l 0 &
Y910% & ()- f$10% & () - ;@g %@%&
o%

0%F10% & ()- 10
9B OUR b4 | 99A0% \ & () - 8D; mg(@))mg
L 10% & () -

AgFl 3510% & ()- 1

%C10% & () - $g#10% & () ¢y HHVHHHHHHXbC

%1 9%10% o0& () - H,N

e : o9

2 -CO-N(Et), Fumarate 164-166 E

3 -CO-N(iPx, Hg Cumarate, 102-194 E

4 -CO-N(Me)Et Fumarate, 1/4 H,0 205-207 E

5 -CO-N(Me)Pr Fumarate, 1/4 H,0 191-193 E

6 -CO-N(Me)iPr Fumarate, 1/4 H,0 206-208 E

7 -CO-N(Me)CH,CH(Me), Fumarate, 1/4 H,0 190-192 E

8 -CO-N(Me)Ph Fumarate 171-173 E

9 -CO-N(Ph), Fumarate, 1/4 H,0 163-165 E
10 -CS-N(Me), Fumarate 212-214 E
10a -CS-N(Me), - 136-138  MEK-T
11 -CS-N(Et), Fumarate, 1/2 H,0 171-173 E
12 -CO-NC\ Fumarate 223-225 E
12a —CO-I‘O 1/4 H,0 156-158 EA-T
13 “CO'@O Fumarate 227-229 E
14 —co_s f‘;fgzgté /410, 936038  E
15 —CON_ e 2 /i“}gnt%r;te' 1/4 50, 504.206 E
16 -SO,N(Me), Fumarate 215-217 E
17 —CO'ND Fumarate 225-227 E
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T10% & ()- 10% &The fRlowiHg Sofmpounds as listed in Table 4 are obtained in a

similar manner as in Example 1 except that 4-amino-5-chloro-N-[1-(4-
piperidinylmethyl}-4-piperidinyl]-2,3-dihydrobenzo[b]furan-7-

5 carboxamide and the corresponding various carbamoyl chlorides or
thiocarbamoyl chlorides are used instead of 4-amino-5-chloro-2-
methoxy-N-[1-(4-piperidinylmethyl)-4-piperidinyl]benzamide and
dimethylcarbamoyl chloride in Example 1, respectively. However, the

compounds of Examples 22 and 23 are obtained in a similar manner as

10 in Example C-(2) by using the corresponding starting compounds.
Table 4
1 con{ et a
H,N 0 - Q
Ex. 0 Solv. for
No. A Q M.p. (°C) recrystal.
18 -CO-N(Me), Fumarate 222-225 E
19 -CO-N(Et), Fumarate 172-174 E
20 -CS-N(Me), 1/2 Fumarate, MeOH 165-168 M
20a -CS-N{(Me), — 179-180 CF-EA
21 ‘CO‘N/\] Fumarate 229-231 M-E
22 -CO-NH, 1/2 Fumarate 205-207 M-E
23  -CO-NH(Me) Fumarate, 1/4 H,0 212-214 M-E
15
Example 24

Preparation of 4-amino-5-chloro-N-[1-(1-dimethylthiocarbamoyl-4-

piperidinylmethyl)-4-piperidinyl]-2,2-dimethyl-2,3-dihydrobenzo[b]-
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The desired compound is obtained in a similar manner as in
Example 1 except that 4-amino-5-chloro-N-[1-(4-piperidinylmethyl)-4-
piperidinyl}-2,2-dimethyl-2,3-dihydrobenzo[b]furan-7-carboxamide and

5 dimethylthiocarbamoyl chloride are used instead of 4-amino-5-chloro-2-
methoxy-N-[1-(4-piperidinylmethyl)-4-piperidinyl]jbenzamide and
dimethylcarbamoyl chloride in Example 1, respectively.

The desired compound (free base) thus obtained is dissolved in
ethanol, and thereto is added fumaric acid, and the precipitated crystals

10 are collected by filtration, and dried to give the fumarate of the desired
compound.

M.p. 193-195°C (recrystallized from ethanol)

Example 25
Preparation of 4-amino-5-chloro-N-[1-(1-dimethylcarbamoyl-4-

15 piperidinylmethyl}-4-piperidinyl]-2-ethoxybenzamide:

Similar procedures of Example C-(2) are repeated except that 4-
amino-5-chloro-2-ethoxybenzoic acid and 4-amino-1-(1-dimethyl-
carbamoyl-4-piperidinylmethyl)piperidine are used instead of 4-acetyl-
amino-5-chloro-2,3-dihydrobenzo[b]furan-7-carboxylic acid and 4-

20 amino-1-(1-benzyloxycarbonyl-4-piperidinylmethyl)piperidine in
Example C-(2), respectively, and the obtained compound is
recrystallized from ethanol to give the 1/2 ethanolate of the desired
compound.

M.p. 207-209°C (recrystallized from ethanol)

25 The desired compound (free base) thus obtained is dissolved in

ethanol, and thereto is added fumaric acid, and the precipitated crystals
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M.p.  203-205°C (recrystallized from ethanol)

Example 26
5 Preparation of 4-amino-5-bromo-N-[1-(1-dimethylcarbamoyl-4-
piperidinylmethyl)-4-piperidinyl]-2-methoxybenzamide:
The desired compound is obtained in a similar manner as in
Example C-(2) except that 4-amino-5-bromo-2-methoxybenzoic acid and
4-amino-1-(1-dimethylcarbamoyl-4-piperidinylmethyljpiperidine are
10 used instead of 4-acetylamino-5-chloro-2,3-dihydrobenzo[bjfuran-7-
carboxylic acid and 4-amino-1-(1-benzyloxycarbonyl-4-piperidinyl-
methyl)piperidine in Example C-(2), respectively. '
The desired compound thus obtained is dissolved in ethanol,
and thereto is added fumaric acid, and the precipitated crystals are
15 collected by filtration, and dried to give the fumarate of the desired
compound as white crystals.
M.p. 226-230°C (recrystallized from ethanol)
Examples 27-36

The compounds as listed in Table S are obtained in a similar
20 manner as in Example C-(2) except that the corresponding starting
compounds are used instead of 4-acetylamino-5-chloro-2,3-dihydro-
benzo[b]furan-7-carboxylic acid and 4-amino-1-(1-benzyloxycarbonyl-4-

piperidinylmethyl)piperidine in Example C-(2).
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10

15

1
JQ:CONH‘-CN—CHQ—C —-co-—N<Q

- Q
Ex. 4 ) 2 o Solv. for
No. R Q Q Q M.p. (°C) recrytal.
1/2 Fumarate, 1/2H,0,
27 Et Et Et 1/2EtOH 154-157 E
27a Et Et Et - 164-165 E
28 Pr Me Me  Fumarate 178-180 E
29 Pr Et Et Fumarate, EtOH 115-118 E
. 1/2 Fumarate, 1/4 H,0,
30 iPr Me Me EtOH 202-205 E
31 iPr Et Et Fumarate, EtOH 114-117 E
32 Et -(CH,),- Fumarate 211-213 E

(Example 33)

4-Amino-5-chloro-N-[1-(1-dimethylthiocarbamoyl-4-piperidinylmethyl)-
4-piperidinyl]-2-ethoxybenzamide - fumarate - 1/2 hydrate: m.p. 210-
212°C (recrystallized from ethanol)

(Example 34)

4-Amino-5-bromo-2-methoxy-N-[1-[1-(1-pyrrolidinecarbonyl)-4-
piperidinylmethyl]-4-piperidinyl]benzamide - fumarate: m.p. 221-225°C
(recrystallized from ethanol)

(Example 35)

4-Amino-5-bromo-N-[1-(1-carbamoyl-4-piperidinylmethyl)-4-
piperidinyl]-2-methoxybenzamide - 1/2 fumarate - 1/4 ethanolate: m.p.
228-230°C (recrystallized from ethanol)
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5 Example 37
Preparation of 4-amino-5-chloro-2-methoxy-N-[1-(1-phenylcarbamoyl-4-
piperidinylmethyl)-4-piperidinyl]benzamide:
To a solution of chloromethyl N-phenylcarbamate {220 mg]),
which is prepared by the method disclosed in Synth. Commun., 1996,

10 26, 4253, in ethanol (20 ml) is added dropwise a solution of 4-amino-5-
chloro-2-methoxy-N-[1-(4-piperidinylmethyl)-4-piperidinyl]benzamide
(910 mg) in ethanol (10 ml) at room temperature, and the mixture is
stirred at room temperature for 7 hours. The mixture is concentrated
to dryness under reduced pressure, and the residue is dissolved in

15 chloroform, washed with water and a saturated aqueous sodium
chloride solution, dried over anhydrous magnesium sulfate, and the
solvent is evaporated under reduced pressure. The residue is purified
by silica gel column chromatography (eluent; chloroform:methanol =
30:1) to give the desired compound (480 mg) as white amorphous.

20 The desired compound (free base) (470 mg) thus obtained is
dissolved in ethanol, and thereto is added fumaric acid (110 mg), and
the precipitated white crystals are collected by filtration, and dried to
give the fumarate - 1/4 hydrate (530 mg) of the desired compound.

M.p. 212-214°C (recrystallized from ethanol)

25 Examples 38-51

The compounds as listed in Table 6 are obtained in a similar
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Table 6
5
CIJQECON H—CN—CHQ—CN—CO—ISIQ-I
H,;N OCHg
- Q
N, @ : M- (0) | vetal
38 Ph-4-Cl* Fumarate, 1/4H,0 213-215 E
39 Ph-4-OMe Fumarate, 3/4H,0 188-190 M-E
40 Ph-4-Me Fumarate, 1/2H,0 197-199 E
41 Ph-4-COOEt Fumarate, 1/4H,0 214-216 E
42 Pr Fumarate 215-217 E
43 iPr Fumarate 209-211 E
44 Bu Fumarate 211-213 E
45 1iBu Fumarate 220-222 E
46 tBu Fumarate 203-205 E
47 CH,Ph Fumarate, 1/4H,0 197-199 E
48 Cyclopropyl  Fumarate 213-215 E
49 Cyclopentyl  Fumarate 214-216 E
50 Cyclohexyl Fumarate 211-213 E
51 Cycloheptyl Fumarate 193-195 E
*: Ph-4-Cl means 4-chlorophenyl group.
10

Example 52

Preparation of 4-amino-5-chloro-N-{1-(1-phenylcarbamoyl-4-
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5 piperidinylmethyl)-4-piperidinyl]-2,3-dihydrobenzo[b]furan-7-
carboxamide is used instead of 4-amino-5-chloro-2-methoxy-N-[1-(4-
piperidinylmethyl)-4-piperidinyl]benzamide in Example 37.

M.p. 213-215°C (recrystallized from ethanol)

Example 53
10 Preparation of 4-amino-N-[1-(1-carbamoyl-4-piperidinylmethyl)-4-
piperidinyl]-5-chloro-2-methoxybenzamide:

To a solution of 4-amino-5-chloro-2-methoxy-N-[1-(4-
piperidinylmethyl)-4-piperidinyl]benzamide (610 mg) in methylene
chloride (30 ml) is added trimethylsilyl isocyanate (180 mg) under ice-

15 cooling, and the mixture is stirred at room temperature for 15 hours.
The reaction mixture is washed with water and a saturated aqueous
sodium chloride solution, dried over anhydrous magnesium sulfate, and
the solvent is evaporated under reduced pressure. The residue is
purified by basic silica gel column chromatography (eluent; chloroform:

20 methanol = 40:1) to give 4-amino-5-chloro-N-[1-{1-carbamoyl-4-
piperidinylmethyl)-4-piperidinyl]-2-methoxybenzamide (440 mg) as
white amorphous.

The desired compound (free base) thus obtained is dissolved in
ethanol, and thereto is added fumaric acid, and the precipitated white

25 crystals are collected by filtration, and dried to give the 1/2 fumarate -

1/2 ethanolate of the desired compound.
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Example 54
Preparation of 4-amino-5-chloro-N-[1-(1-ethylcarbamoyl-4-piperidinyl-
methyl}-4-piperidinyl]-2-methoxybenzamide:
5 The fumarate of the desired compound is obtained in a similar
manner as in Example 53 except that ethyl isocyanate is used instead
of trimethylsilyl isocyanate in Example 53.
M.p. 215-217°C (recrystallized from ethanol)
Example 55
10 Preparation of 4-amino-5-chloro-2-methoxy-N-[1-[1-(1-pyrrolidine-
carbonyl)-4-piperidinylmethyl]-4-piperidinyl]benzamide (the same of the
compound of Example 12}:
To 4-amino-5-chloro-2-methoxy-N-{1-(1-phenoxycarbonyl-4-
piperidinylmethyl}-4-piperidinyl]benzamide (1 g), which is prepared in
15 the same manner as in Example 1 except that phenyl chloroformate is
used instead of dimethylcarbamoyl chloride, is added pyrrolidine (3 ml),
and the mixture is heated under reflux for 10 hours. The mixture is
concentrated to dryness under reduced pressure, and to the residue is
added chloroform. The solution is washed with water and a saturated
20 aqueous sodium chloride solution, dried over anhydrous magnesium
sulfate, and the solvent is evaporated under reduced pressure. The
residue is purified by silica gel column chromatography (eluent;
chloroform:methanol = 40:1) to give the desired compound (790 mg) as
white amorphous.
25 The desired compound (free base) thus obtained is dissolved in

ethanol, and thereto is added fumaric acid, and the precipitated white
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Example 56
5 Preparation of 4-amino-5-chloro-2-methoxy-N-[1-(1-methylcarbamoyl-4-
piperidinylmethyl)-4-piperidinyl]jbenzamide:

To 4-amino-5-chloro-2-methoxy-N-[1-(1-phenoxycarbonyl-4-
piperidinylmethyl)-4-piperidinyl]benzamide (880 mg), which is prepared
in a similar manner as in Example 1 except that pheny! chloroformate

10 is used instead of dimethylcarbamoyl chloride, is added a 30 % solution
of methylamine in ethanol (20 ml), and the mixture is heated at 110°C
for 8 hours in a sealed tube. The mixture is concentrated to dryness
under reduced pressure, and to the residue is added chloroform. The
solution is washed with water and a saturated aqueous sodium chloride

15 solution, dried over anhydrous magnesium sulfate, and concentrated
under reduced pressure. The residue is purified by silica gel column
chromatography (eluent; chloroform:methanol = 20:1 — 10:1) to give
the desired compound {200 mg) as amorphous.

The desired compound thus obtained is dissolved in ethanol,

20 and thereto is added fumaric acid, and the precipitated crystals are
collected by filtration, and dried to give the fumarate - 1/2 hydrate of
the desired compound.

M.p. 202-204°C (recrystallized from ethanol)

Example 57

25 Preparation of 4-amino-5-chloro-2-hydroxy-N-[1-[1-(1-piperidine-

carbonyl)-4-piperidinylmethyl]-4-piperidinyl]benzamide:
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The fumarate of the desired compound is obtained in a similar

manner as in Example 55 except that piperidine is used instead of
pyrrolidine in Example 55.
M.p. 210-212°C (recrystallized from ethanol)
5 Example 58
Preparation of 4-amino-5-chloro-N-[1-(1-dimethylcarbamoyl-4-
piperidinylmethyl)-4-piperidinyl)-2-hydroxybenzamide:
The fumarate of the desired compound is obtained in a similar
manner as in Example C-(2) except that 4-amino-5-chloro-2-hydroxy-
10 benzoic acid and 4-amino-1-(1-dimethylcarbamoyl-4-piperidinylmethyl)-
piperidine are used instead of 4-acetylamino-5-chloro-2,3-dihydro-
benzo[bjfuran-7-carboxylic acid and 4-amino-1-(1-benzyloxycarbonyl-4-
piperidinylmethyl)piperidine in Example C-(2), respectively.
M.p. 211-213°C (recrystallized from ethanol)
15 Example 59
Preparation of 4-amino-5-chloro-2-hydroxy-N-[1-[1~(1-pyrrolidine-
carbonyl)-4-piperidinylmethyl]-4-piperidinyl]benzamide:
The fumarate - 1/4 hydrate of the desired compound is
obtained in a similar manner as in Example C-(2) except that 4-amino-
20 5-chloro-2-hydroxybenzoic acid and 4-amino-1-[1-(1-pyrrolidine-
carbonyl}-4-piperidinylmethyl]piperidine are used instead of 4-acetyl-
amino-5-chloro-2,3-dihydrobenzo[b]furan-7-carboxylic acid and 4-
amino-1-(1-benzyloxycarbonyl-4-piperidinylmethyl)piperidine in
Example C-(2), respectively.
25 M.p. 209-211°C (recrystallized from ethanol-isopropanol)
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Example 60
Preparation of 4-amino-5-chloro-2-methoxy-N-[1-[1-(4-methoxybenzoyl)-
4-piperidinylmethyl]-4-piperidinyljbenzamide:

To a solution of 4-amino-5-chloro-2-methoxy-N-[1-(4-

5 piperidinylmethyl)-4-piperidinyljbenzamide (610 mg), 4-methoxybenzoic
acid (220 mg), and benzotriazol-1-yloxytris(dimethylamino)-
phosphonium « hexafluorophosphate (BOP reagent) (710 mg) in
methylene chloride (30 ml) is added triethylamine (0.33 ml} at room
temperature, and the mixture is stirred for 5 hours. The reaction

10 mixture is washed with water, a saturated aqueous sodium hydrogen
carbonate solution, and a saturated aqueous sodium chloride solution,
dried over anhydrous sodium sulfate, and the solvent is evaporated
under reduced pressure. The residue is purified by silfca gel column
chromatography (eluent; chloroform:methanol = 40:1 — 20:1) to give

15 the desired compound (650 mg) as yellow amorphous.

The desired compound (free base) thus obtained is dissolved in
ethanol, and thereto is added a solution of fumaric acid in ethanol, and
the precipitated white crystals are collected by filtration, and dried to
give the fumarate - monohydrate of the desired compound.

20 M.p. 187-189°C (recrystallized from ethanol)
Examples 61-71

The compounds as listed in Table 7 are obtained in a similar
manner as in Example 60 except that the various carboxylic acids are

used instead of 4-methoxycarboxylic acid in Example 60.
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Table 7
Cl CONH—CN—CHQ—CN—CO—R7
H2N R Q
Ex. ” ° Solv. for
No. R Q M.p.("C) recrystal.
61 Ph-4-Me* Fumarate 207-209 E
62 Ph-2-OMe-4-NH,-5-C1 1/4H,0 259-261 M-E
63 -CH,OMe Fumarate 209-211 E
64 -{CH,),-OMe Fumarate 184-186 E
65 -(CH,),-OH Fumarate 213-215 E
66 -(CH,),-OEt Fumarate 194-196 E
67 -(CH,),;-OEt Fumarate 190-192 E
68 -(CH,);-OPr Fumarate 182-184 E
69 -(CH,b),-COOMe Fumarate 201-203 E
70 Et Fumarate 230-232 E
71 Pr Fumarate 222-224 E

* ; Ph-4-Me means 4-methylphenyl group.

Example 72

Preparation of 4-amino-N-[1-(1-benzoyl-4-piperidinylmethyl)-4-

piperidinyl]-5-chloro-2-methoxybenzamide:

To a solution of 4-amino-5-chloro-2-methoxy-N-[1-(4-

piperidinylmethyl)-4-piperidinyl|benzamide (610 mg) and triethylamine

(0.22 ml) in methylene chloride (30 ml) is added benzoyl chloride (0.19

ml) at room temperature, and the mixture is stirred for 5 hours. The

reaction mixture is washed with water, and a saturated aqueous

sodium chloride solution, dried over anhydrous magnesium sulfate, and
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the solvent is evaporated under reduced pressure. The residue is
purified by silica gel column chromatography (eluent; chloroform:
methanol = 20:1) to give the desired compound (610 mg]).

M.p. 114-116°C (recrystallized from ethanol)
Examples 73-78

The compounds as listed in Table 8 are obtained in a similar
manner as in Example 72 except that various acid chlorides or alkyl

chloroformates are used instead of benzoyl chloride in Example 72,

Table 8
@[CONH—CN—CHQ—CN—CO—R7
OCH
3 . Q

Ex. 7 o Solv. for
No. R Q M.p. (°C) recrystal.
73 Ph-4-Cl Fumarate, 1/4H,0 222-224 E
74  Ph-3,4,5-(0OMe),* 1/4H,0 198-200 M-E
75 Me Fumarate 229-231 E
76 -OMe Fumarate, 1/2H,0 233-235 E
77 -OEt Fumarate 220-222 M-E
78  -COOEt Fumarate _ 203-205 E

* . Ph-3,4,5-(OMe), means 3,4,5-trimethoxyphenyl group.

Example 79
Preparation of 4-amino-5-chloro-N-[1-(1-formyl-4-piperidinylmethyl)-4-
piperidinyl]-2-methoxybenzamide:

To a solution of imidazole (330 mg) in dimethylformamide (0.74
ml) is added trimethylsilyl chloride (0.61 ml) at room temperature, and

the mixture is stirred for 20 minutes. To the solution is added 4-
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amino-5-chloro-2-methoxy-N-[1-(4-piperidinylmethyl)-4-piperidinyl]-
benzamide (610 mg), and the mixture is stirred at room temperature for
24 hours. To the reaction mixture is added a small amount of water,
and the mixture is concentrated to dryness under reduced pressure.

5 To the residue is added water, and the mixture is extracted with
chloroform. The organic layer is washed with a saturated aqueous
sodium chloride solution, dried over anhydrous sodium sulfate, and the
solvent is evaporated under reduced pressure. The residue is purified
by silica gel column chromatography (eluent; chloroform:methanol =

10 30:1 — 20:1) to give the desired compound (200 mg) as amorphous.
The desired compound (free base) thus obtained is dissolved in
ethanol, and thereto is added a solution of fumaric acid in ethanol, and
the precipitated crystals are collected by filtration, and dried to give the
fumarate of the desired compound as white crystals.
15 M.p. 206-208°C (recrystallized from ethanol)

Example 80
Preparation of 4-amino-5-chloro-2-methoxy-N-[1-[1-(4-methoxybutyryl)

4-piperidinylmethyl]-4-piperidinyl]benzamide:
The desired compound is obtained in a similar manner as in
20 Example 60 except that 4-methoxybutyric acid, which is prepared by
the method disclosed in J. Org. Chem. 1994, 59, 2253, is used instead
of 4-methoxybenzoic acid in Example 60.
The desired compound (free base) thus obtained is dissolved in
ethanol, and thereto is added a solution of fumaric acid in ethanol, and
25 the precipitated crystals are collected by filtration, and dried to give the

fumarate of the desired compound.
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M.p. 200-202°C (recrystallized from ethanol)
Example 81
Preparation of 4-amino-5-chloro-2-ethoxy-N-[1-[1-(3-methoxypropionyl)-
4-piperidinylmethyl]-4-piperidinyl]benzamide:

5 The desired compound is obtained in a similar manner as in
Example C-(2) except that 4-amino-5-chloro-2-ethoxybenzoic acid and
4-amino-1-[1-(3-methoxypropionyl)-4-piperidinylmethyljpiperidine are
used instead of 4-acetylamino-5-chloro-2,3-dihydrobenzo[b]furan-7-
carboxylic acid and 4-amino-1-(1-benzyloxycarbonyl-4-piperidinyl-

10 methyl)piperidine in Example C-(2), respectively.

The desired compound (free base) thus obtained is dissolved in
ethanol, and thereto is added a solution of fumaric acid in ethanol, and
the precipitated crystals are collected by filtration, and dried to give the
fumarate - 1/2 ethanolate of the desired compound.

15 M.p. 175-177°C (recrystallized from ethanol)
Example 82
Preparation of 4-amino-5-bromo-2-methoxy-N-[1-[1-({3-methoxy-
propionyl)-4-piperidinylmethyl]-4-piperidinyljbenzamide:

The desired compound is obtained in a similar manner as in

20 Example 81 except that 4-amino-5-bromo-2-methoxybenzoic acid is
used instead of 4-amino-5-chloro-2-ethoxybenzoic acid in Example 81.

The desired compound (free base) thus obtained is dissolved in
ethanol, and thereto is added a solution of fumaric acid in ethanol, and
the precipitated crystals are collected by filtration, and dried to give the

25 fumarate of the desired compound.

M.p. 207-209°C (recrystallized from ethanol)
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Example 83
Preparation of 4-amino-5-bromo-2-methoxy-N-[1-(1-methoxycarbonyl-4-
piperidinylmethyl)-4-piperidinyl]benzamide:
The desired compound is obtained in the same manner as in

5 Example C-(2) except that 4-amino-5-bromo-2-methoxybenzoic acid and
4-amino-1-(1-methoxycarbonyl-4-piperidinyl methyl) piperidine are used
instead of 4-acetylamino-5-chloro-2,3-dihydrobenzo[b}furan-7-
carboxylic acid and 4-amino-1-(1-benzyloxycarbonyl-4-piperidinyl-
methyl)piperidine in Example C-(2), respectively.

10 The desired compound (free base) thus obtained is dissolved in
ethanol, and thereto is added a solution of fumaric acid in ethanol, and
the precipitated crystals are collected by filtration, and dried to give the
fumarate of the desired compound.

M.p. 233-235°C (recrystallized from ethanol)

15 Example 84
Preparation of 4-amino-N-[1-[1-(2-butanon-3-yl}-4-piperidinylmethyl]-4-
piperidinyl]-5-chloro-2-methoxybenzamide:

To a solution of 4-amino-5-chloro-2-methoxy-N-[1-(4-
piperidinylmethyl)-4-piperidinyl]benzamide (610 mg) in acetonitrile (30

20 ml) are added potassium carbonate (80 mg) and 3-chloro-2-butanone
(220 mg), and the mixture is heated under reflux for 16 hours, and
concentrated to dryness under reduced pressure. The residue is
dissolved in chloroform, and the mixture is washed with water and a
saturated aqueous sodium chloride solution, dried over anhydrous

25 magnesium sulfate, and the solvent is evaporated under reduced

pressure. The residue is purified by silica gel column chromatography
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(eluent; chloroform:methanol = 15:1) to give the desired compound (640
mg) as a yellow oily product.

The desired compound (free base) thus obtained is dissolved in
ethanol, and thereto is added a solution of fumaric acid in methanol,

5 and the precipitated crystals are collected by filtration, and dried to give
the difumarate - 1/4 hydrate of the desired compound as white
crystals.

M.p. 268-270°C (recrystallized from methanol-ethanol)
Examples 85-98

10 The compounds as listed in Table 9 are obtained in a similar
manner as in Example 84 except that various alkyl halide derivatives

are used instead of 3-chloro-2-butanone in Example 84.
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Table 9

:@CONH—CN—CHQ‘CN_A

) OCHj; . Q
= 3 r o S
85 -CH,COMe 3/2 Fumarate, 3/4 EtOH 202-204 M-E
86 -CH,COEt 3/2 Fumarate, 1/4 EtOH 185-187 E
86a -CH,COEt 5/4 H,0 97-100 EA-HX
87 -CH,COC(Me), 2 Fumarate 202-204 E
88 -(CH,},-COMe 2 Fumarate, 1/4H,0 163-165 E
89 -(CH,),-COEt 2 Fumarate 195-197 E
90 -CH,COOEt Fumarate 193-195 E
91 -{CH,),-COOEt 2 Fumarate 203-205 E
92 -(CH,);-COOEt 2 Fumarate 177-180 M-E
93 -(CH,),-COOEt 2 Fumarate 184-186 E
94 -(CH,)s-COOEt 2 Fumarate, 1/4H,0 177-179 E
95 -(CH,),-CH(Me)JCOOMe 2 Fumarate 191-193 M-E
96 -CH(Me)COOEt 3/2 Fumarate 199-201
97 -CH(Et)-COOEt 3/2 Fumarate, 1/2H,0 190-192
98 -CH{Bu)COOEt 3/2 Fumarate 200-202 E
Example 99

Preparation of 4-amino-N-[1-[1-(2-butanon-1-yl)-4-piperidinylmethyl]-4-
piperidinyl}-5-chloro-2,3-dihydrobenzo[b]furan-7-carboxamide:
10 The difumarate - 1/4 hydrate - 1/2 ethanolate of the desired
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compound is obtained in a similar manner as in Example 84 except
that 4-amino-5-chloro-N-[1-(4-piperidinylmethyl)-4-piperidinyl]-2,3-
dihydrobenzo[b]furan-7-carboxamide and 1-chloro-2-butanone are used
instead of 4-amino-5-chloro-2-methoxy-N-[1-(4-piperidinylmethyl)-4-

5 piperidinyl]benzamide and 3-chloro-2-butanone in Example 84,
respectively.

M.p. 210-213°C (recrystallized from ethanol)

Example 100

Preparation of 4-amino-5-chloro-N-[1-][1-(3-ethoxycarbonylpropyl)-4-

10 piperidinylmethyl]-4-piperidinyl]-2,3-dihydrobenzo[b}furan-7-
carboxamide:

The difumarate of the desired compound is obtained in a
similar manner as in Example 84 except that 4-amino-5-chloro-N-[1-(4-
piperidinylmethyl)-4-piperidinyl}-2,3-dihydrobenzo[b]jfuran-7-

15 carboxamide and ethyl 4-chlorobutyrate are used instead of 4-amino-5-
chloro-2-methoxy-N-[1-(4-piperidinylmethyl)-4-piperidinyl]benzamide
and 3-chloro-2-butanone in Example 84, respectively.

M.p. 188-189°C (recrystallized from ethanol)

Examples 101-105

20 The following compounds are obtained in a similar manner as
in Example C-(2) except that the corresponding starting compounds are
used instead of 4-acetylamino-5-chloro-2,3-dihydrobenzo[b]furan-7-
carboxylic acid and 4-amino-1-(1-benzyloxycarbonyl-4-piperidinyl-
methyl)piperidine in Example C-(2).

25 (Example 101)

4-Amino-N-[1-(1-dimethylcarbamoyl-4-piperidinylmethyl)-4-piperidinyl]-
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S5-iodo-2-methoxybenzamide - fumarate: m.p. 232-234°C (recrystallized
from methanol-ethanol)

(Example 102)

4-Amino-5-iodo-2-methoxy-N-[1-[1-(1-pyrrolidinecarbonyl)-4-
5 piperidinylmethyl]-4-piperidinyl]benzamide - fumarate: m.p. 235-237°C
(recrystallized from methanol-ethanol)

(Example 103)

4-Amino-5-chloro-N-[1-[1-(1-morpholinecarbonyl}-4-piperidinylmethyl]-

4-piperidinyl}-2,3-dihydrobenzo[b]furan-7-carboxamide - fumarate - 1/4
10 ethanolate: m.p. 230-232°C (recrystallized from ethanol)

(Example 104)

N-[1-(1-Acetyl-4-piperidinylmethyl)-4-piperidinyl]-4-amino-5-chloro-2,3-
dihydrobenzo[b]furan-7-carboxamide - fumarate: m.p. 235-237°C
(recrystallized from ethanol)

15 (Example 105)

4-Amino-5-chloro-N-[1-(1-dimethylsulfamoyl-4-piperidinylmethyl)-4-
piperidinyl]-2,3-dihydrobenzo[b]furan-7-carboxamide - fumarate: m.p.
236-238°C (recrystallized from ethanol)

Example 106

20 Preparation of 4-amino-5-chloro-N-[1-[1-(1-hexahydroazepinecarbonyl)-
4-piperidinylmethyl]-4-piperidinyl}-2-methoxybenzamide:

The fumarate of the desired compound is obtained in a similar
manner as in Example 1 except that hexahydroazepinecarbonyl chloride,
which is prepared by a conventional method, is used instead of

25 dimethylcarbamoyl chloride in Example 1.
M.p. 213-215°C (recrystallized from ethanol)
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10

fumarate

Lactose 80g

Corn starch 30¢g

Crystalline cellulose 25¢g

Hydroxypropyl cellulose 3g

Light anhydrous silicic acid 0.7g
-Magnesium stearate 13g

The above components are mixed and kneaded in a

conventional manner, and the mixture is granulated. The mixture is

further tabletted to give 1,000 tablets (each 145 mgj).

Preparation 2: Preparation of capsules

4-Amino-5-chloro-N-[1-(1-dimethylcarbamoyl-4-

piperidinylmethyl)-4-piperidinyl]-2-methoxybenzamide 10 g
fumarate

Lactose 160 g
Corn starch 22 g
Hydroxypropyl cellulose 35¢g
Light anhydrous silicic acid 18¢g
Magnesium stearate 27 ¢g

The above components are mixed and kneaded in a

conventional manner, and the mixture is granulated, and each 200 mg

of the resultant is packed into a capsule to give 1,000 capsules.

Preparation 3: Preparation of powder

4-Amino-5-chloro-N-[1-(1-dimethylcarbamoyl-4-
piperidinylmethyl)-4-piperidinyl]-2-methoxybenzamide 10 g

fumarate
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dissolved in a portion of distilled water for injection, and thereto is
10 added a remaining portion of distilled water for injection to adjust the
total volume of the mixture. The solution thus obtained is filtered
through a membrane filter (0.22 pm), and each 2 ml of the filtrate is
filled into ampoules, which are further sterilized at 121°C for 20
minﬁtes.
15 INDUSTRIAL APPLICABILITY
The compound (I} of the present invention and a
pharmaceutically acceptable acid addition salt thereof show a potent
affinity for 5-HT, receptors, and can be useful in the prophylaxis or
treatment of various diseases such as gastrointestinal diseases (e.g.,
20 irritable bowel syndrome, flaccid constipation, habitual constipation,

drug-induced constipation (e.g., constipation induced by morphine, a
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25 unsubstituted phenyl group, or a substituted or unsubstituted

phenyl-lower alkyl group, or Q' and Q* may combine together
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10 carbonyl group, or a substituted or unsubstituted phenyl

group);
-(CH,) -CH(R?)-COR® (A-3)
(in whichpisO, 1, 2, 3,4 or 5,
R® is a hydrogen atom or a lower alkyl group, and
15 R® is a lower alkyl group or a lower alkoxy group),
or a pharmaceutically acceptable acid addition salt thereof.
2. The compound according to claim 1, wherein in the formula
(Ar-1), R? and R?® are both hydrogen atoms and R* is a methyl group, an
ethyl group, a propyl group or an isopropyl group, or in the formula (Ar-
20 2), R? and R® are both hydrogen atoms, R® and R°® are both hydrogen
atoms or one of them is a methyl group, and the other is a hydrogen
atom, and n is 1, or a pharmaceutically acceptable acid addition salt
thereof.

3. A compound of the formula (I-1):

j@[CONH-CN—CHQ—CN—AI (i-1)

OR41

25

Rl
H,N
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| 109 && () -1 109& && () -1 109& &&' ()- | 109%& &&' ()-)? e
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2333
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e¥ioma ()1 5. (obich RIS apfiitea acorh & fiulyt o Hipd o 0
1010 10 9100 &S E W RRRRR L boud, FoRsbbiny £100hy elbuSodindl ()
G o 5 B R o SRR eSS i
methoxycarbonyl or ethoxycarbonyl group, or a substituted or
unsubstituted phenyl group (said substituents may be 1 to 3
20 groups selected from a halogen atom, a C,-C, alkyl group, a C,-
C, alkoxy group and an amino group);
-(CH,)p'-CH(R®!)-COR* (A!-3)
(in which p'is 0, 1 or 2, R% is a hydrogen atom, a methyl group,
or an ethyl group, R®! is a methyl group, an ethyl group, a
25 methoxy group, or an ethoxy group),

or a pharmaceutically acceptable acid addition salt thereof.
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%WO% & ()- ,,10% & ()- |%0%'!|¢& 1()-g~ssssst:t,| [ NA41010 3&910% ' ' & ()-
10 group, or an isopropyl group, or Q*! is a hydrogen atom, and

Q?! is a cyclopentyl group, a cyclohexyl group, a cycloheptyl
group, or a substituted or unsubstituted phenyl group (said
substituents may be a halogen atom, a C,-C, alkyl group or a
C,-C, alkoxy group), or Q'! and Q% may combine together with
15 the nitrogen atom to which they bond to form a pyrrolidine ring
or a morpholine ring);
-CO-R™ (A-2)
(in which R"! is a hydrogen atom, a methyl, an ethyl group, a
propyl group, a methoxy group, an ethoxy group, a C,-C, alkyl
20 group being substituted by a methoxy, ethoxy, methoxy-
carbonyl or ethoxycarbonyl group, or a substituted or
unsubstituted phenyl group (said substituents may be 1 to 3
groups selected from a halogen atom, a C,-C, alkyl group, a C,-
C, alkoxy group and an amino group);
25 -(CH,)p'-CH(R?!)-COR* (A'-3)

(in which p' is 0, 1 or 2, R® is a hydrogen atom, a methyl group,
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& 6)- - 1lfgethéy with thea{isgen atorhst@lwidls ghéy bondl 1D & () -
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810%/& () pyr@liddfe &g, LF10%(s& ()-NX| [: NA41010! ) 10%& ()- L' 10%(s& ()-

t$ 10% & ()-L L$ 10%s& ()- L"10%(s& ()- L, 10%(s& ()-
k$" abc| [ Nor aqdloa(re20e(titatly acceplabie( add(additior8an%hesoR )

-L

Ly510%s(s& ()- L310%(s& ()- )10% & ()-cpsgy|[: NAA1010 L10Y%s(s& () -

L: 10%s(s&8() - LIAcuipaunyl-that i9 seleqted: from thes {aldewing ¢9mpounds:

LYA0%s(s& ()-nB~|[: NA41010 L -10%(s& ()- L MO%(s& ()- L"10%(s& ()- L L
Y109%s(s& ()- L ¥ Bw-bychloroaNe s -dymethylcarbamoyl-4-piperidinyl-

10 methyl)-4-piperidinyl]-2,3-dihydrobenzo[b]furan-7-carboxamide;

4-amino-5-chloro-N-[1-(1-diethylcarbamoyl-4-piperidinyl-

methyl)-4-piperidinyl]-2,3-dihydrobenzo[b]furan-7-carboxamide;

4-amino-5-chloro-N-[1-(1-dimethylthiocarbamoyl-4-piperidinyl-

methyl)-4-piperidinyl]-2,3-dihydrobenzo[b]furan-7-carboxamide;

15 4-amino-5-chloro-N-[1-[1-(1-pyrrolidinecarbonyl)-4-piperidinyl-

methyl]-4-piperidinyl]-2,3-dihydrobenzo[b}jfuran-7-carboxamide; and

4-amino-5-chloro-N-[1-(1-phenylcarbamoyl-4-piperidinyl-

methyl)-4-piperidinyl]-2,3-dihydrobenzo[b]furan-7-carboxamide,

or a pharmaceutically acceptable acid addition salt thereof.

20 9. A compound that is selected from the following compounds:

4-amino-5-chloro-N-[1-(1-dimethylcarbamoyl-4-piperidinyl-

methyl)-4-piperidinyl]-2-methoxybenzamide;

4-amino-5-chloro-N-[1-[1-(N-ethyl-N-methylcarbamoyl)-4-

piperidinylmethyl]-4-piperidinyl]-2-methoxybenzamide;

25 4-amino-5-chloro-2-methoxy-N-[1-[1-(N-methyl-N-phenyl-

carbamoyl)-4-piperidinylmethyl]-4-piperidinyl]benzamide;
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L LY)10% (" & ()-

K Ir(lethyS))-dr-piperidinyl]-2-mcthoxybenzamide;

4-amino-5-chloro-N-[1-(1-diethylcarbamoyl-4-piperidinyl-
10 methyl)-4-piperidinyl]-2-ethoxybenzamide,
4-amino-5-chloro-N-[1-{1-dimethylcarbamoyl-4-piperidinyl-
methyl)-4-piperidinyl]-2-isopropoxybenzamide;
4-amino-5-bromo-2-methoxy-N-[1-[1-(1-pyrrolidinecarbonyl)-4-

piperidinylmethyl]-4-piperidinyl]benzamide;

N-[1-(1-acetyl-4-piperidinylmethyl)-4-piperidinyl]-4-amino-5-

15 chloro-2-methoxybenzamide;

4-amino-5-chloro-2-methoxy-N-[1-(1-phenylcarbamoyl-4-
piperidinylmethyl)-4-piperidinyl]benzamide, and
4-amino-5-chloro-2-methoxy-N-[1-[1-(2-butanon-3-yl)-4-
piperidinylmethyl]-4-piperidinyl]benzamide;
20 or a pharmaceutically acceptable acid addition salt thereof.
10. A pharmaceutical composition, which contains as an active
ingredient the compound as set forth in any one of claims 1-9, or a
pharmaceutically acceptable acid addition salt thereof.

11, A process for preparing a compound of the formula (I):

25
A:—CONH—C —CHQCN—A (1)

wherein Ar is a group of the following formula (Ar-1) or (Ar-2):
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Lz#10%~) F& ()-  Lsf E@E‘& O- [2]]: Aﬁ@% 40%-) F&'%)-S Lhy

T$10%~) F& () - LFR
N R® (CHQ)T#RS

RE
(Ar-1) (Ar-2)
S

(in which R! is a halogen atom,
R? is a hydrogen atom or a lower alkyl group,
R? is a hydrogen atom, a lower alkyl group, or a lower alkanoyl
group,

10 R*is a hydrogen atom or a lower alkyl group,

RS and R® are the same or different and each a hydrogen atom
or a lower alkyl group, and
nis 1, 2 or 3),
A is a group of the following formula (A-1), (A-2) or (A-3):
15 -Z-N(Q})(Q?) (A-1)
(in which Z is -CO-, -CS- or -SO,-,
Q! and Q? are the same or different and each a hydrogen atom,
a lower alkyl group, a cycloalkyl group, a substituted or
unsubstituted phenyl! group, or a substituted or unsubstituted
20 phenyl-lower alkyl group, or Q' and Q? may combine together
with the nitrogen atom to which they bond to form a pyrrolidine
ring, a piperidine ring, a hexahydroazepine ring, a morpholine
ring, a thiomorpholine ring, or a piperazine ring having
optionally a lower alkyl or benzyl substituent on the other
25 nitrogen atomy);

-CO-R’ (A-2)
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5 group);
-(CH,) ,-CH(R?)-COR’ (A-3)
(in whichpis0,1,2,3,40r5,
R® is a hydrogen atom or a lower alkyl group, and
R® is a lower alkyl group or a lower alkoxy group),
10 or a pharmaceutically acceptable acid addition salt thereof,
which comprises the following process (a), (b), (c}, (d), (e), or (f):
(a) when the compound (I) is a compound of the formula (I)
wherein A is a group of the formula (A-1), reacting a compound of the

formula (I):

Ar—CONH—C —CHQ—CNH (11)

wherein Ar is the same as defined above, with a compound of the

15

formula (III):
X-Z-N(Q})(Q? (111
20 wherein X is a halogen atom, and Z, Q! and Q? are the same as defined
above;
(b) when the compound (I) is 2 compound of the formula (I)
wherein A is a group of the formula (A-1), Q! is a hydrogen atom, and Z

is -CO- or -C8-, reacting a compound of the formula (II):

A_r——CONH—C —CHQ‘CNH (11)

25
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L LYG0% & ()- LO3" 100 & () - L gl & ()~ L& 1004 & Fo10% & () -
LS10% & ()formula (IVa) or (IVb):

0=C=N-Q% (IVa)
S=C=N-Q% (IVb)
5 wherein Q% is the same substituents as those defined for the above Q2,

or a trimethylsilyl group;
(c) when the compound (I) is a compound of the formula (1)
wherein A is a group of the formula (A-1), and Z is -CO-, reacting a

compound of the formula (V):

10
Ar—CONH—C —CHQCN—CO—L4 (V)

wherein L* is a leaving group, and Ar is the same as defined above, with

a compound of the formula (VI):

HN(Q)(Q?) (VI)
15 wherein Q! and Q? are the same as defined above;
(d) reacting a compound of the formula (VII):
Ar-COOH (V1)

wherein Ar is the same as defined above, or a reactive derivative thereof,

with a compound of the formula (VIII):

20
H2NCN—CH2~C -A (VIII)

wherein A is the same as defined above;
(e) when the compound () is a compound of the formula (I}
wherein A is a group of the formula (A-2), reacting a compound of the

25 formula (1I):
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formula (A-2'):
5 HO-CO-R™ (A-2')
wherein R is the same as R’, or a reactive derivative thereof, provided
that when (1) R is a lower alkyl group being substituted by a hydroxy
group, then a reactive derivative of the compound (A-2') should not be
used, and when (2) R is a lower alkoxy group, then an acid halide of
10 the compound (A-2') is used; or
(9 when the compound (I) is a compound of the formula (J)
wherein A is a group of the formula (A-3), reacting a compound of the

formula (II):

Ar—CONH—C —CHg—CNH (11)
15

wherein Ar is the same as defined above, with a compound of the
formula (A-3') or (A-3"):
M-(CH,)p-CH(R®)-COR?® (A-3')
0O=CH-(CH,)p'-CH(R?)-COR’® (A-3")
20 wherein M is an alcoholic reactive ester residue, p'is 1, 2, 3 or 4, and R?,
R® and p are the same as defined above,
and if necessary, followed by converting the product into a
pharmaceutically acceptable acid addition salt thereof.
12, A serotonin 4 receptor agonist, which contains as an active
25 ingredient the compound as set forth in any one of claims 1-9, or a

pharmaceutically acceptable acid addition salt thereof.
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stimulation on serotonin 4 receptors.

10 15. A gastrointestinal prokinetic agent, which contains as an active
ingredient the compound as set forth in any one of claims 1-9, or a
pharmaceutically acceptable acid addition salt thereof.

16. A method for treatment of gastrointestinal motility disorders or
gastrointestinal dysfunction, which comprises administering an effective

15 amount of the compound as set forth in any one of claims 1-9, or a
pharmaceutically acceptable acid addition salt thereof, to a patient
being suffering from said diseases.

17, Use of the compound as set forth in any one of claims 1-9, or a
pharmaceutically acceptable acid addition salt thereof, in the treatment

20 of a patient being suffering from gastrointestinal motility disorders or

gastrointestinal dysfunction.

25
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18. A compound of the formula (II-2):

. :CONH@ e

RA (11-2)

N
3/
R™  (cHy)

(@)
RS
wherein R! is a halogen atom, R? is a hydrogen atom or a lower alkyl
group, R® is a hydrogen atom, a lower alkyl group, or a lower alkanoyl
group, R® and R® are the same or different and each a hydrogen atom or
a lower alkyl group, and nis 1, 2 or 3,
or an acid addition salt thereof.

19. A compound of the formula (VIII):

H, N—CN—CHQ—CN—A (VILI)

wherein A is a group of the following formula (A-1), (A-2) or (A-3):
-Z-N(Q')(Q?) (A-1)

(in which Z is -CO-, -CS- or -SO,-,
Q! and Q? are the same or different and each a hydrogen atom,
a lower alkyl group, a cycloalkyl group, a substituted or
unsubstituted phenyl group, or a substituted or unsubstituted
phenyl-lower alkyl group, or Q! and Q2 may combine together
with the nitrogen atom to which they bond to form a pyrrolidine
ring, a piperidine ring, a hexahydroazepine ring, a morpholine

ring, a thiomorpholine ring, or a piperazine ring having
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optionally a lower alkyl or benzy] substituent on‘the other
nitrogen atom);

-CO-R’ (A-2)
(in which R’ is a hydrogen atom, a lower alkyl group, a lower
alkoxy group, a lower alkoxycarbonyl group, a lower alkyl group
being substituted by a hydroxy, lower alkoxy or lower alkoxy-
carbonyl group, or a substituted or unsubstituted phenyl
group);

~(CH,),-CH(R?)-COR® (A-3)
(in whichpisO, 1,2, 3,4 or 5,
R® is a hydrogen atom or a lower alkyl group, and
R® is a lower alkyl group or a lower alkoxy group),

or a pharmaceutically acceptable acid addition salt thereof.



