; kl mope3el $6T70r 14 auc 2002 DESCRI PTI ON CYCLI C AM DE COVMPOUND TECHNI CAL
FIELD The present invention relates to novel cyclic am de conpoulfig ﬂUG 0
medi ci nes useful in preventing and treating allergic imunol ogi ca diseagé@
~or the like, conprising such a conmpound as an active ingredi ent. BACKGROUND
ART IgE which is a kind of immnoglobulin (Ig), is an allergen-specific
oduced b gE producing cell differentiated froma B cel

le p
Th| s proc me" m’w HHEMred by the cepkagirpghogn | munocyte with an all ergen
in vivo. ed in a target organ for an allergy an
receptor on thewsmerface of a mast cell, which is a central m@ ﬂm‘\ﬂm\ml n
an allergic reaction, or a basophil (sensitized state). Aft
sensitization, allergic chem egcrredngrdkrs cOMPBURD hi st am ne, Ieuﬁﬂﬁ?lenes,
prost agl andi ns and PAF, and injuring enzynes such as tryptase are rel eased
fromthe mast cell stinulated by the reaction of the specific IgE and an

all ergen which invades in the living body, so that i medi ate responses such
as vascul alTE@BN@eahi FIEwDaccel erati on, snmooth nuscle constriction and

vasodi l ation are elicited. Further, 1 cyt oki nes such as I1L-4, which
directly activat®het heesemruhevepstiem rellhtesate abselsegciiedamidm t he
stinulated mast cell. As a result, eosinophils, basophils and the |ike

i nfiltratecpmpoundsi ssdemedndinkgs alskéngi dncheevvenkingdanfotseandnyi ssue
injuring proteins such as MBP, which are secreted by these inflamuatory
cells, |ndéééeagngtemmegpéngecaéoduﬁaaseaeoaltbegﬂ@kgynpomnrngingngered and
t aken serlously i11. Fromthis, IgE is considered a substance fundanentally
partici pat FA§RI & FREPAEREcRSORNAACALNEr dRETPARERALE 0gi cal di sease.

Therefore, several conpounds having an inhibitory effect on the production
of an IgE anti body have heretofore been found and reported wth a view

toward dev | tiallergic agents [Pharnacol ogy and Therapy, 1994,
22(3), 1365?8g§B§H85 kggtent Application Laid-Cpen No. 106818/1989;

J Pat ent I No, 17 /19 Pa t

Lol a- Open Nos. 0356/ 1B88RaRR 206139 98otinutGIRRRREIRTLES) . "R uber | “The
bj ect h t t d t t .
Accor di ngi e roLe: aﬁ%%%sf%ﬁb‘éh% S R P
having a S&é@ﬂ@dh@?b?bh@&)&t@ﬁf eebmCR hheemodtmwrblcac@gﬂs Iﬂ£ antibody so

as to provide a nedicine effective for allergic inmunol ogi cal diseases,

conpri si ngtthggeeeapreyndnascantaeti ¥¢ hAgimduRdtyte with an allergen
in vivo.

IgE is produced in a target organ for an allergy and

binds to a receptor on the surface of a mast cell, which is
a central effector cell in an allergic reaction, or a
basophil (sensitized state). After the sensitization,
allergic chemical mediators such as histamine, leukotrienes,
prostaglandins and PAF, and injuring enzymes such as
tryptase are released from the mast cell stimulated by the
reaction of the specific IgE and an allergen which invades
in the living body, so that immediate responses such as

vascular permeability acceleration, smooth muscle

constriction and vasodilation are elicited. Further,



2 ~1 4 AUG 2002 DI SCLOSURE OF THE | NVENTI ON Wth the foregoing
circunstances in view, the present inventors have carried out an extensive
i'nvestigation. As a result, it has been found that novel cycl11c4ammel(]g?
conpounds represented by the general formula (1), which will be descri bed
subsequently, salts thereof, or solvates thereof have an excell ent
inhibitory effect on the production of an IgE anti body and are useful as

di ci i all j t t di t leti f th
recent LT AT R ERRAAERU T 0,

rovide 0 r e r , ; ~
Provided SRR (AP SSE ek 411 Tl ae Seiprale ' AAY
wherein A di JUR<0f 30 AICY GG rEaIMIUNd puab oA 7RY 2RE Sulsti tut ed,
an aromati c conpound i &h may bé SUBstItut e , Oor ‘a“heterocyclic conpound

whi ch may gl FUIAL hic 2 Sidale, DA | QMR ldodiRng group whi ch

may be substituted; a divalent residue of an alicyclic conpoun i ch may

be substi i@t HHBL £ 6O RPN Vi kb t B PRI Hd MEE Wik 1R

het erocyclic conpound which may be substituted; an amno group which may be

substit ut effe Wedkeked by 4aka (0P Sdtorpladn iy, ahdneden Jwn Y is a

single bond, or a lower alkylene, imno or |ower alkylimno group;
response, so that the allergic symptom is lingered and

taken seriously ill.

From this, IgE is considered a substance
fundamentally participating in the attack of an allergic
immunological disease.

Therefore, several compounds having an inhibitory
effect on the production of an IgE antibody have heretofore
been found and reported with a view toward developing
antiallergic agents [Pharmacology and Therapy, 1994, 22(3),
1369; Japanese Patent Application Laid-Open No.
106818/1989; Japanese Patent Publication No. 17506/1995;
Japanese Patent Application Laid-Open Nos. 92216/1996 and
109177/1996; and WO 96/11682]. However, the object has
been not always sufficiently achieved under the
circumstances.

Accordingly, it is an object of the present invention
to find a compound having a strong inhibitory effect on the
production of an IgE antibody so as to provide a medicine
effective for allergic immunological diseases, comprising

this compound as an active ingredient.



“~ Zis a group of -CH=CH, -CG--C, -(CHCH 2-, -C=CCH=CH or C}hC}LC; C,
or a divalent residue of benzene, pyridine, pyrimdine or pyr ag ﬂpgrq
may be substituted; Bis a nitrogen atomor =CH; and mand n are e same
or different fromeach other and i ndependently an integer of 1 to 4, a salt
thereof, or a solvate thereof. According to the present invention, there is
al so provided a nedicine conprising t he above conmpound (1) as an active
i ngredi ent, _According t gﬁﬁesent i nvention, there is further provided a

medi ci nal BBﬁSBQﬁPBSnOEOW§F| ENThENabove conpound (1) and a
pharmaceutical |y afcegg able carrier. According to, the resent I nventi on,
there is still f8#ERe ﬁrBQFagaiﬂgechcFﬂétﬁﬁ §8 tBnpbe¥d FB§ PEesgnt
medi ci ne. C o.the _pres nvent i here is till further
oy ovt ded a EPNEHES: hBvBarrREIaR GrFord: ExERRAIBPoGPYaPtapeRicE: W ch
conprises adpipj.stering,.the ve ¢ n 1 BEST gDDE CARRYI NG OUT
THE INVEhﬁ?Cg%gﬁi%heigrg enngﬁvgﬂ ggﬁgﬂggaéﬁ% % 3?5 C|IC 4

compounds represented by the general formula (1), which

will be described subsequently, salts thereof, or solvates

thereof have an excellent inhibitory effect on the

production of an IgE antibody and are useful as medicines

such as antiallergic agents, thﬁs leading to completion of

the present invention.

According to the present invention, there is thus

provided a compound represented by the following general

formula (1):

I ACH2N vy /(CHz)m\ g

(1)

wherein A is a residue of an alicyclic compound which may
be substituted, an aromatic compound which may be
substituted, or a heterocyclic compound which may be
substituted;

X 1s a single bond; a lower alkylene group which may
be substituted; a divalent residue of an alicyclic compound
which may be substituted, an aromatic compound which may be
substituted, or a heterocyclic compound which may be

substituted; an imino group which may be substituted; or a



-

"1 4 AUG 2002 conpound represented by A or X include saturated or
unsaturated alicyclic conpounds having 3 to 14 carbon atons, for exanple,
cycl oal kanes such as cycl opropane, cycl obutane, cycl opentane, {ciAUBhq83ne,

- cycl oheptane and cycl ooct ane; cycl oal kenes such as cycl opent ene and

cycl ohexene; and bicyclic fused cycl oal kenes such as indene, indane,

di hydronapht hal ene and tetrahydronapht hal ene. Exanples of the aromatic
conmpound iggh%de aromati c _conpounds having 5 to 14 carbon atons, such as
benzene and napht RACEhET BRafF¥ISTo~ M heterocyclic conmpound i ncl ude 5-

-menbered h i d ini 3 nit, , h
as pyrroli dine, By fednE gt Bo PP e ot PpaP At A Re topigaPasne.

Exanpl es of I al.kyl roup represented by X or Y include |inear
or branche&ou%%yﬁén l&%&ﬁés%%§€'ng 1 to 8 carbon atons, and specifically,

met hyl ene, ethylﬁng_s grﬁgﬁgﬁngf LE'g@hhylQggc_tengﬁgbgélene,

pent anet hyl ene, hexanet e, hepfaret iyl én€ &nd oct amethyl ene groups. In

t he fornmul actd) cyby-s sparbhckbaprly _preteLr R A : hegyl , napht hyl ,
di hydr onaphtchg/zl ,CHi Egenf?fg, ‘55& }égyF ¢ r’ndg%ylﬁ, a?‘é’%ul%h& §P,§lca]ﬁlgn§?yl or

i soqui nol ybegizewe, TRes@iaQURT TR didee ok pYrazawRswhiiednmay Bere,
exanpl es of the substituents on these groups include a hydroxyl group,

hal ogen at gubstidw@edsl kyl groups which nmay be substituted by 1 to 3

hal ogen atons, | ower al koxy groups, an am no group, nonoal kyl am no groups,
di al kyl ami no gro@pis andibtrogeh 4tAhiGo2082ZHl-owandal kylthio groups. As A a
phenyl group substituted by 1 to 3 substituents selected from anong | ower

al kyl groups andm awdr nabkexyhgr same o gdafffiecenar Ifyomr ehehr etheFhanidower

al kyl ene group represented by X is preferably a linear or branched al kyl ene
group havi Agdepeadenddyben dnsegerAcki dedo 4l.kyl ene group having 2 to 4
carbon atons is nore preferred. These groups nmay have substituents such as
hal ogen at 8n§2l&r thegdeeky| or gwselypksx Fheasirdo, nonoal kyl ami no,

di al kyl am no, carboxyl or |ower al koxycarbonyl groups. O these, a |ower

al kyl ene group WRAFERTREPILECsEBSt PEGEER thy YR & PRo, thERBalRyR&FPno,

di al kyl am no, carhoxyl qr. | ower al kgxycarbonyl group is particuylarl
preferred.p?ﬁglﬁﬁgapeWF%Féépﬁugogprgﬁ nglEgﬁcPP@V@oﬁﬁwﬁﬁgpdwﬁﬁghaﬁs%n
represente%chvé,&%%I%ngerably a dival ent residue of a cycl oal kane havi ng

5 to 8 carbonTato &ﬁBFés of the divalent residue of the aromatic

compound, whi ch hcbeRiasentednlly pXeckit! Ulsenheny! e0pop00; 02phLEYLEne
p € y pr re,

groups, with the pheny e group being particul ar eferred. t he

phenyl ene gr-g4R Y abﬁle@'ﬂﬁiﬁfallc%?n?@%@_‘tli%ﬂecoﬁxp§ﬂ.|§9.ﬁ)§| eRg amdvé, 4- phenyl ene
groups) with the 1, 2-phenylene or 1, 4-phenyl ene group being particularly

preferred. cBmpbamdbl(a )exadplaephairmakeudivalept acesptadlef chlrgibet.erocyclic
conmpound, which is represented by X, include dival ent residues of pyridine,
pyrrolidine, pipecicdrddngpitpetazi peeapdthdnwpnpepazi htbherghesdstalant
resi due of the alicyclic conpound, aromatic conmpound or heterocyclic 6
further provided use of the above compound (1) for a
medicine.
According to the present invention, there is yet
still further provided a method of treating an allergic
immunological disease, which comprises administering the

above compound (1).

BEST MODE FOR CARRYING OUT THE INVENTION

In the present invention, examples of the alicyclic



"1 4 AUG 2002 conpound, or the imno group, which is represented by X, may
be substituted by a hal ogen atom a hydroxyl group, a |ower alkyl grou

whi ch nmay be substituted by an am no, nonoal kyl am no or diaIK&MaﬂUEoﬂB oup,
" a |l ower al koxy group, a carboxyl group, a |ower al koxycarbonyl group, an
am no group, an al kylam no group, a dial kylamno group, a nitro group, a
cyano group, an aral kyl group) or the like. Here, exanples of the

al kyl am no cefdotindl ¥ip3aisRa teOWRs Al B Kdanlawe alaeyl-awerao ogr oups and

di -l ower al kyl ami no groups, respectively. It is preferred that X be the

al kyl ene gupdpthavited L1iey@16 ROmpdu@s hakand Balent 4r eardes oft o
aromati ¢ conpound which may be substituted, or the divalent residue of the
heterocyclEOrcemam@a@,WQw@uo%akam@sswb@hihmt@@clﬁp&@pah@teb?ahbb@t&h@gle
bond or an al kyl ene group having 1 to 8 carbon atons. Exanples of groups
whi ch may kgciobehitanesd cgidliodhexdines! evicloteipdiaaeofndeazeneocprhiedi ne,
pyrim di ne or pyrazine represented by Z include hal ogen atons, and | ower

al kyl, | oweycdloladkeneanmsachars miyilopgntene. aid eyplehexahky andi val ent
resi due of benzene which may be substituted. (CHZ)m The group -N \B- is
parti cul ar bycycdfier fspda cycdida)urents4 spiche egz iimdlenel, 4nfemepi per azi nyl or
1, 4-pi peridinyl group. 7 "1l 4 AUG 2002 In the above-described vari ous
subst i t uenfifyégpsaphthhdeniek and' Alefyahydyonkehihryengroups, al kyl am no
groups, dial kyl am no groups, alkylthio groups and the |i ke generally

i ncl udes |inear BXappar€hed ihryprrEdtd§ compornrdcAppdrdat 8REMALLCt hese)

| ower alkka&rou s are preferred. The | ower al kyl groups include |inear or

) yl g
branched a Poggéapgawavsn& for d 48 CaxPREN 24PP e, SBFBCEFi ECBEERBI 88% her eof

i ncl ude neth b e h%I, n- propyl, isopropyl, n-butyl, isobutyl; sec-butyl,
tert-butyl?a§ ﬁpﬁh? flexyl , heptyl and octyl groups. Of these, those having
1 to 6 carbon atqps aor exanpl e, nethyl thyl . _n-propyl ., Lsopropyl,
n-butyl, isobutyﬁ?aggégsup IF ePfFSEPéyFl 9péﬁP9Pu§ﬁdgﬁgﬁgg§lgérgéps, are
par ti cul ar by mBhEbee e relliPOlt J BohBBuAllObndaeuRGy 4! kgxyCar bonyl
groups and the Ti1ke generaP incl udes T near or branched al koxy having 1

Lo 12 carbegcabah stbrishestion AW pyallea1AEOUBY-akend! ehepbedas e | over

al koxy groups includ near or branched al koxy groups having 1 to car bon

atoms. Speglibeta@iagPhes hBfbpeberagliude nethoxy, ethoxy, npropoxy,
i sopropoxy, n-butoxy, isobutoxy, sec-butoxy, tertbutoxy, pentyl oxy,

hexyl oxy, heptyl Bxsmpndso6Eylaxy lgwernpalkicehbegecapkoxprgsenped bhoxe
having 1 to 6 carbon atons are preferred. Exanples of the aral kyl group
i ncl ude C6ot4¥arinkclGde8 lahkenr grobransheld adkgéenygl grphpayhavhnh ando
napht hyl met hyl groups.
8 carbon atoms, and speclfically, methylene, ethylene,
propylene, trimethylene, tetramethylene, pentamethylene,
hexamethylene, heptamethylene and octamethylene groups.
In the formula (1), it is particularly preferred that
A be a phenyl, naphthyl, dihydronaphthyl, indenyl, pyridyl,
indolyl, isoindolyl, quinolyl or isoquinolyl group. These
groups may have 1 to 3 substituents. Here, examples of the
substituents on these groups include a hydroxyl group,
halogen atoms, lower alkyl groups which may be substituted

by 1 to 3 halogen atoms, lower alkoxy groups, an amino

group, monoalkylamino groups, dialkylamino groups, and



Exanpl es of the lower al kylthio group include 8 '~ 4 AUG 202 al kylthio
groups having 1 to 8 carbon atons. The hal ogen atons include fIHo i 0
chl orine, brom ne and iodine atons. No particular limtation is |{Tpé@e(¥%2n
the salts of the cyclic am de conpounds (1) according to the present

i nvention so far as they are pharnmaceutically acceptable salts. In the case
where the cyclic am de conpounds (1) are basic conpounds, however, exanples

of the sal1§wéﬁc£yﬂyleﬁﬁsrakpgﬁgd Sﬁ%tﬁ,S&C@hﬁ§¥fYQf | Qibgleprutsh f at es

and nitrates; and organic acid salts such as hanesul f onat es, acet at es,

oxal ates apgl ¢i tbatesubtPitlBneasgeNBELBAl BRoRY BbAgalbHercampRoynds (1) are
aci di ¢ conpounds on the other hand, exanples of the salts include al kal

netal sal tgroupgsd anasvewem sakbsyagdonpbassi parsatusaralkpkerereanth metal
salts such as calciumsalts and nagnesium salts; and organic base salts

such as pyridi nersal 1swepi 8dkyDéneagtsupndepresehybanbypexsakts. The cyclic
am de conpounds (1) nmay be present in the form of solvates such as
hydr at es. Thefeyabilg anitireapnpoubdanthidaatkyleng ypotthehpwaeagnt itbventi on
can be prepared according to, for exanple, the follow ng reaction Fornul a:
0 Il /CCH23 ~¢arbelCriZpms . ~-X-LCLiGHar IRy Ldhe/-grouB IGCH.)g ~H GCHR)n \ 2 n/
C2) (3) OO0 1l /CCHZ M ~CCH2)m Il ZCMNM /BY (YBCCH) NCZ ~ CCH2)n
~ Z nl/ (1)cgrbon atoms is more preferred. These groups may have

substituents such as halogen atoms, or hydroxyl, lower

alkoxy, amino, monoalkylaminc, dialkylamino, carboxyl or

lower alkoxycarbonyl groups. Of these, a lower alkylene

group which may be substituted by an amino, monoalkylamino,

dialkylamino, carboxyl or lower alkoxycarbonyl group is

particularly preferred.

The divalent residue of the alicyclic compound, which

is represented by X, is preferably a divalent residue of a

cycloalkane having 5 to 8 carbon atoms. Examples of the

divalent residue of the aromatic compound, which is

represented by X, include phenylene and naphthylene groups,

with the phenylene group being particularly preferred.

Here, the phenylene group may be any of 1,2-phenylene, 1,3-

phenylene and 1,4-phenylene groups, with the 1,2-phenylene

or 1,4-phenylene group being particularly preferred.

Preferable examples of the divalent residue of the

heterocyclic compound, which is represented by X, include

divalent residues of pyridine, pyrrolidine, piperidine,

piperazine and homopiperazine. The divalent residue of the

alicyclic compound, aromatic compound or heterocyclic



'~ 4 AUG 200? wherein A, X, Y, Z, B, mand n have the sane neani ngs as

defi ned above. Moire specifically, the conpounds (1) accordingﬂL% gﬁs ?
present invention are obtained by the N-acylating reaction of C oz@1ic
acid (2) with a diamne (3). The N-acylating reaction may be conducted by
using any N-acylating reaction known per se in the art. It is preferable to
apply, for exanple, (a) a nethod in which the carboxylic acid (2) and the
di am ne (3po@p8uh@acbedthB GRSnBr §3606S QﬁiéhcQQdﬁeﬁﬁébggtéaaB§nku.
preferably, in the presence of a Condensation reagent and a baSe, in a

sol vent, OmafbheasiBERQEuItBAMBLCR BafiB86hi ¥R oRE! BV Ay EYEx9L PB@u@%rQQXy|IC
acid and the diamne (3) are reacted in a solvent, preferably, in the

presence ofioRebasekyExgiBugswhichhRagobkesupsesedted bheaR hRApbi ons nay
i ncl ude di et hyl f ormam de, "tetrahydrofuran, dioxane, acetonitrile,

met hyl ene mbhoal®¢laméndi el aiaekkanfindsgrbaphaselowsy Bekd§9dgaBu@rganic
base such as pyridine, triethylamne or diisopropylethylamne, or an

i norgani c basarburirlagrsagi, ua tawbenalkRogycaebbuylhydoagenaar emnabe.
Exanpl es of usabl e condensati on reagents include

1, 3di cycl obegybcanhodilkyidaind- gyohpheayfiadlkgiphdhongevhyl car hadrom de,

1- ( 3-di net hyl am nopropyl ) - 3-et hyl carbodi i m de, 1,1'-carbonyldiim dazol e,

di et hyl ph85pHBr o8yewadat grodpphenykphdsphoogybuazi dg, the like. Here,

bi s(2- oxo- 3-oxazol i di nyl ) phosphi nic chlori de and

2-chl or o- 1e¥anRyepyPEdithpumlkydpmanoEradpida 1y lanibPpegdenpsatngdydef t he
carboxylic_acid 10 r ~ ~ auc 2002 include acid halides such as acid

chl ori des, 18¥fH arkydaminpngeeupe aBAdA&nAPWerdadkyhRARERC a8RGHPFdes Wit h
pivalic acid or the |like, and active esters such as cyanonethyl esters and
p- ni t r opheR§FPESELVELYn each of the nethod (a} and the nethod (b), the N

| ati ti [ | et i th b | i id (2 th
Fonctive der  vat Fye-EnBPBEPERPANCEAE B BFi ARS( SHERLSRS) ShOP NETERBeFat ur e
of 0C to 1QQC.f m_ nut 3Q. [ The.i.sql ati a ;f.ication of
O 0ot 00 BB hoMkES £Re3R:02NER, TUE.kngl Bkl 00 Andogut Ll cati on
et hods knadRpBEhaSEniB! REyabL) SLBLLEXANBLS. of! thbAki o oAK! £BLLLAR.
washi ng, dryi ng, concentrat?on, recrystallization and various kinds of

ChFOWBtOgraﬁhiheTﬁétEEHBgH@Qc(ébmbBHﬁdobhibﬂeﬁa?BMeb§u69ﬁ¥€ﬁ£8§.intO an
acid-addition salt or a base salt in a nethod known per se in the art. The

conpound (1) nmayyajsopperepaMeyt 8dsifgPeabsAlVatead &kl ée@ctepsol vent,
sol vent for recrystal?ization, or the like, in particular, a hydrate. Since
t he cyclichawidg composndarbdh aeemeding to the present invention have an
excellent inhibitory effect on the production of an IgE antibody as
denonstrated i n EgsnpEranpfegronpshwhith baydescsubetitubségornthg, and
inhibitory effects on the production of IL-4 and IL-5, they are useful as
medi ci nes féVapeetererdAuanatt PeaeRBAt BYTI4iNBusPEFLBEGLRE | @R unol ogi cal

di seases, for exanple, asthma, atopic¢c dermatitis) allergic rhinitis,

i nf | anmat oPyr3fine. yepragensedoPodelngtvdgsBalegRRagtoRer ndR At 18%eE| | ergic

ht hal the like. Th i i d th | t
OB hal B ndARe, L e AEL kLS BRARRSS Mt (e St
coost 1 e FESIATE. B 43k 3oRi s B BRASHHSL By BEcRRY Aher 1 11

formof a i qui I'ng~a pharmaceu
accept abl eg BQ@EQ@@.S or organic carrier in accordance with a nmethod known
per se in-the art. anpl es of the oral preparations include tablets,
(CHz)m
The group -N B- is particularly preferably a
\(CHZ)n/

1,4-piperazinyl, 1,4-homopiperazinyl or 1,4-piperidinyl

group.



pills, granules, soft and hard capsul es, powders, grains, triturations,
emul si ons, syrups, pellets and elixirs. Exanples of the parentgral
preparations include injections, drops, infusions, ointnents, Io?i&”@,ﬂm?
tonics, sprays, suspensions, oils, emulsions, suppositories and eye drops.
The active ingredients according to the present invention may be fornmul ated
into various preparations in accordance with a nethod known per se in the

art. In these preRagaLi 9nsyelBYs0e,BUk! ShlYolsedupuEiELARt SoBYEl Bhents,

colorants, snell corrigents, preservatives, sta I zers, bu

suspensiontgéamhkbzewsak§§@tgﬂi%n@gs&k§1ag§oh?§,lh&ﬁylaﬁiﬂéegféuPEUe dose
of the cyclic am de conpound (1) or thé salt thereof varies according to

t he kiDd_O&iEMRyiaﬁﬂﬁBngrohE§,khmﬁyQEhiodgigﬁﬁg bAgbenkr eaked or prevented,
an adm ni stration nmethod, the age, sex and weight of a patient to be

adninistergdnetaiayﬁﬁﬁblhhég,;Qﬁdakh@r|bkﬁncH@WeﬁikyllﬁaviﬁE41~BHG1302 the
conpound may be admi nistered in a dose of 0.01 to 1,000 ny/kg of

wei ght / daycafbencatpaend oRytihes@dni owét e4Eky Bt gohgss Dfe | PrSEYEFed .
portions, for exanple, 2 to 6 portions a day. EXAVPLES The present

i nventi on Whel Lheeei nakyer gbeugesinchadei nineae det Branbletihalkelll owi ng
Exanpl es. However, the present invention is not limted to these exanpl es.
Ref er ent i agrékpAapheavingPiepar &t cemboh &tadmbi.s(Ipetipiazéexgmpempane
tetrahydrochloride ~ 1 ~ HNJ ~ ~ NH' 4HCl1 1, 3-Di bronopropane (1.0 m; 9.9
mol ) and pbeassfuiknedrdenmeshy2.oeghyls AmBIrPP¥er eiagnedpyd. ansbugvilon of
1f ornyl pi perazine_ (2.5 g; 22 mmol) in dinmethylformamde_ (5 m ), and the

m xture wadSSPREVEd FBF-DOtHdur serf-Rub¥th BBRLYA) | Bex¥l. cbeptvat anduas
added to the reaction mxture to conduct extraction with chloroform The
organi c | a§€FYha8TGHBRed UF t FRRIR urthete RFRERT df i & HVATREMVRFITS - sodi um

sul fate and t hen coEcentrated under _r educed 9 essure. Thf resul tant crude

oi | was putPfi&§3By EolmﬁﬁhgﬁroﬁﬁpgéraBﬁPrBH r1 FEGPHBPY -t hBF BY¥dbt ai ni ng
2,13 0 1 ghshufl) BLolofellp it s At o Rt 2o 5
4 AUG ?072groups, are particularly preferred.

"Alkoxy" in the alkoxy groups, alkoxycarbonyl groups
and the like generally includes linear or branched alkoxy
having 1 to 12 carbon atoms. Of these, lower alkoxy groups
are preferred. The lower alkoxy groups include linear or
branched alkoxy groups having 1 to 8 carbon atoms.

Specific examples thereof include methoxy, ethoxy, n-
propoxy, isopropoxy, n-butoxy, isobutoxy, sec-butoxy, tert-
butoxy, pentyloxy, hexyloxy, heptyloxy and octyloxy groups.
Of these alkoxy groups, those having 1 to 6 carbon atoms
are preferred.

Examples of the aralkyl group include Cg.i;4-aryl-Ci-s-
alkyl groups such as benzyl, phenylethyl and naphthylmethyl
groups.

Examples of the lower alkylthio group include



added to a solution in methanol (18 m ) of

1, 3- bi s(4f ornyl - 1- pi per azi nyl ) propane (950 ng; 3.5 mmol ) synt he |4zmsb2?{}2he
above process, and the mixture was stirred for 6 hours~in a bath controlled
at 65C. The reaction m xture was concentrated under reduced pressure, and
the resultant crude crystals were washed with ethanol and diethyl ether,

t hereby obtaining 960 ng (yield: 76~) of the title corrpound as a colorless

talli 126QC 1) GB 840358
(1:r9é$ aRe:c gr e%%?ﬂ“@% hoag’lr rhpqar a'?c%or?( g:fa&%r%obl S - pi pega)m nyl ) benzene:
PN~ ~ ~ N- H 1-Bafgzy 'hl%' %@; 21 nis %cﬁ‘udel m%‘ii e 51&85:%%' ug-eaanat e

(2.3 g; 17 mmol) were a toas ution o oro ni trobenzené (2.0 g;

13 mol ) i ri%tdwef%tr@r%ade (0.5 nl), and the mxture was stirred for 7
0

hours in a bath contr ‘at 100C. Water was added to the reaction m xture

to conduct extraglo @arHilhyiGH (lrl‘H{iQh'E‘io'ﬁhQsorlﬁ@'&'s‘éd| Aneknwagaweghed with
saturated brine, dried over anhydrous sodium sul fate and then concentrated

under reduce@d RYRISW @mile dapHundY (ANHUERIHNAIMRS tRUkhll eeldengol um
chromat ography on silica gel, thereby obtaining 2.9 g (yield: 76~) of

4- (4- benzylintrepitiemazion\dar hmlﬁrreab@memma&ma@e@mlwdl@s aQideptable

4- (4-Benzyl - 1- pi perazinyl)-1-nitrobenzene (2.6 g; 8.9 14 ~1 4 AUG 2002
mmol ) synt seditaed by the eheeewheoeesheangclincapbddecofBoid@nds 48)mol)
were added to a solution of calciumchloride (665 ng; 6.0 Mol ) in

wat er - et harale dastiicc canippunis nhaEever,l exarplesand the siadtgr dnwdsidstirred
under reflux for 15 mnutes in a bath controlled at 110C. |[nsol uble

subst ances N@egale apidd sildis tsuely @sc hiysiroghdionidesy suydfiagesft @ndr ati on
through Celite, and the filtrate was concentrated under reduced pressure. A
sat urat ed AdiFEdFessolamd @Fr I isodAUR BPditSgSVCRr BSnBeshane saddeaate st he
resul t ant concentrat ed residue to conduct extraction wth chloroform The

organi ¢ | af&etRESSar &R 1GFEeS é’rﬂ@d’r%ét%di utf st at@sanibeRrent®ncent r at ed

d duced The t d t al
acryst al | EYGAE B SEMPAR AN £ BN 2 SO oLPRE B 589) of

4- (4benzyl - é (:p %! n%é) ani.l i ne A %als%l}l%r 0%32%?%3§§kgﬁ| I‘n [Eglpm n;n

137-138C). NCOr O l)am ne ydr ochl ori d
di i od . 20 I 20 m
o 4 (4 benguer’ p.peeéa. ol B ST ER eptasith sl Tl é??@ by the

above processtr2ndtahe s@mfsurs%dt\@%sswa%e_@mf Qa1i3 Baur ﬁ.abaegltﬁt h
controlled at 70C. The reaction m xture was concentrated under reduced

pressure, aad ts ;5andA0beedh 130/Hide0 B aaft sS edichmaly @eganaar banake was added
to the resultant concentrated residue to conduct extraction with

chl or of or mpitiod ioveg&rild sl ayed twdethydlaedne tslalsat.urated brine, dried over
anhydrous sodi um sul fate and then concentrated under reduced pressure. 15
"1 4 AUG 2002 Th&heesyicldwrt agvidee compouadsplhif mey by pokasntchrolheogr aphy
on silica gel, thereby obtaining 775 ng of inpurity-containing

4- (4- benzy -Ofnblopfer‘sé’é-lvﬁle)‘i Fll(cl"pla@erflé(ﬂrﬁﬂe)sbenzene as an oil.

Trimethylamine (0.3 m; 2.2 mmol) and di-tert-butyl dicarbonate (450 ny;
2.1 mol) were ad®8dC¥E1ldcsaMiteoFoBPOLRAS $il) aFPsTAyRdi AonthAy I ene

chl ori de (5 m ) under ice COO"n?ﬂq and the mxture was stirred for

i nut es. ég)?ﬁ’&:t dRVERTOFs S8R NS ST BRI RTORTdPEgERe aF BEnEE ? added
to the reaW%k %&’ xt re to c%nduct extractlon with chloroform The organic

ar Gt

| ayer was ¥ hrHAE 18 ed over anhydrous sodi um sul fate
and then concentrateQJI under reduc ressure The WHE ekgt crude oil was
purified by colum chr omattzj_g BI o quY B (kb}!{ai—n-i—ﬁg—c-r-ude
crystal's (738 myrlyterdi 428 .

4- (4-benzyl - 1pi per azi nél) 1-(4- tem 2Bmt oxycar I-1 p| per azi nyl ) benzene.
The crude crystals wel recrystal lized from chlorof ormdi et hyl

et her-n-hexane to obtain colorless flakes (nmelting pg nt: 132-133C). 10~
Pal | adi um on car bon 0104 na? and concentr at e&H ) I
2m\

D0\g _y_y_y-8] N-C-Z-4



hydrochloric acid (0.60 m; 7.2 mol) were added to a solution in nethanol
(10 M) of "1 4 ?
4-(4-benzy|-1-piperazinyI)1-(4-tert-butoxycarbony|-1-piperaziny’)b@”geﬂ@
(354 ny; 0.81 mmol) synthesized by the above process. After the m xture was
stirred for 12 hours in a bath controlled at 55C under hydrogen, the

catal yst was renoved fromthe reaction mxture by filtration. After the
filtrate wage8in Al 4,A¥G %003 Cfﬂnﬁﬁat hahadeURHEr shREUREAnPhESSHES, @
process of adding efhanol (10 nf) to the residue and concentrating the

m xture underingdugsdvpressure mas conducted twi ce. The resultant
concentrated residue was dissolved in water (5 m), and potassium carbonate
(400 ng; 2.9 nmoyprendpecieitabuyy! tHecashpoahes( 119 gccdr8ingot)d waEe
added to this solution under ice cooling. After the mxture was stirred for
30 m nut esprésenteantenbidhxhveeoptainstir Bgt eHeWNt Acghhoingorancthenor ganic
| ayer ~was washed with saturated brine) dried over anhydrous sodi um sul fate
and then coficantaabedylfideachiadye¢dwpthsaudeamihe (8pul tant crude oil was
purified by col um chromatography on silica gel, thereby obtaining
1,4-bis(4-tert - bTihexNeacpdaylindpreactionyhnapebe coendddtead; byiesiingl6~) as a
colorless oil. Trifluoroacetic acid (1 m) was added to a solution in

met hyl ene @8hYolNrdeylatihy ppaction known per se in the art. It is

1, 4-bi s(4-tert-butoxycarbonyl - 1- pi perazi nyl ) benzene (59 ny; 13 mmol)
synthe5|zeEr%§e¥ﬁBl§b§9eaBPiEes§°Enﬂ§@mPéé cb8b i Agnebhed ke Wh*?br§hﬁas
stirred for 30 m nutes. The reaction m xture was_then concentrated under
reduced pre3EPPBEYLafdache f@JuphdntheoRiening: bd) rake tearBednd? A

di ssolved in nethanol-chloroforn1g1:2%. The, sol ution Mf agglied to a

col um pacREGSHRER aﬁuﬁiﬁanégnﬁ?t 9Rd ?ﬁ@eBBruRﬁeﬁﬁga% Yit et" wFhA

met hanol - chl orof orm % g ﬁ{#ate was c ted under_red cedt
pressure, Pﬁ%?%%?eoﬁ aFn RBases ?9|£?age§ ?n f t %s?lt+% RofiBoufittas a

| | | f
iyl o Ohi (pRanhERhL 1HNORRER & rddoribd SoLbERERYE OECRRLS, O O
Cp2Me NH %é@soﬂj(ijp.erab 8 QBdSQHéUHiQMﬂﬁéd?M”aﬁe”lé‘éé@édoiﬁ 46.6 g; 140

nmol ) was added 1o a so utlon of di-tert-butyl malonate (10 g; 46 nmmol) in
d'”Ethy|f0éGBﬁbﬂ€ (%ﬁafakabm deinl@ﬁeCQQés@gceaaﬂ dheagd xture was stirred
for 30 m nutes. | or onet yI)pyrldlne (11.6 g; 90 mml) was then added
to this soluti onEx@rnﬁléBeofn Khor oywen 6 i ised fortRdsdr radesidms andat h
controlled at 70C. The reaction m xture was poured into ice water and
extract ed Imthudeetihybthyyheormaineder gaatcahpgrofussn wadhedaneé { h wat er and
saturated brine, dried over anhydrous sodium sulfate and then concentrated
under redu@@dtgnetsmle, nathebgnebchiorhde candedteybondetiiare 1 ¢ds of
di-tert- bugg b|s[(4gyr|dyl)nethyl]nalonate The crude crystals (17.1
g) of di-ttRe-basg, pay PsPERApHRi BFIFHEE NYRTAraf Pfat2S SBYFHESRQed by the

above procgess were dissolved in trifluoroacetic acid (90, m apd the
sol ution whEl&thyiaging PBoﬂFFéﬂBE?BYﬁ?EhY ?m5@3n1ﬂ5t%% ?% ©tion

m xture maé concen%rated nder uce essuL & nd.the res Itané

concent r at 23°7 817G eaﬁa§° éﬁ?eaa? pPrape ﬁuf%é ?%a%¥%ﬁﬁ$ﬁ%%% TPOrTeG  at 200C
dth t I 4 th

oot at o hRARYES bR IELBRR oAl Lo e e e fure s

St rred ToaieyBouhSandatheR Hisae | - Byo1 6905y FORCRIMAR Pl YOME L eduCed

pressure. The' Fesul LANt -concent ratéd ition of

aqueous 2. é&kﬁ@éwmaxdr kagedifaétﬁﬁaﬁﬁﬁsgr%ﬂ)c@le@f péaibc‘mfl@iaéni C
| ayer was washed w th Saturated brine, dried over anhydrous sodium sul fate

and then congentaabedyiAdehnitadyced aiessYIephdbphéLsSeyaRidatside oil was
purified by colum chromatography on silica gel, thereby obtaining 6.0 g

(yield: 5la@)phényephykpRoZyhi abaéepybidyh)nmbhywﬁamm@lml p-col orl ess
oil. Platinumoxide (1.2 g) was added to a solution in
phosphinic chloride and 2-chloro-l-methylpyridinium iodide.

Examples of usable derivatives of the carboxylic acid
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acetic acid (20 m) of methyl 2,2-bis[(4-pyridyl)nmethyl] acetate (1.8 g;
7.1 mol ) synthesized by the above process, and the m xture was s&\wge?(mor
12 hours in a bath controlled at 70C under hydrogen. The cataly

removed fromthe reaction mxture by filtration, and the filtrate was
concentrated under reduced pressure. The resultant concentrated residue was
di ssolved in nethanol (20 mM. Triethylamne (10 m; 72 mol) and

di -tert-buiyb16a6255003h81(8ed SucBOaBMBLYdVEREo2Uded, t acthl 628@kYLi Oon and
the m xture was stirred at roomtenperature for 1 hour. The reaction

m xture wasysmetentrated dnH¢briadscedipeasathgdrandst Rethepivhant
concentrated residue was dissolved in ethyl acetate. The sol ution was
washed suczesdi vel yhai Lhk3\N apdr achioei estetrd, sachaasr ayefdoagurgus sol ution
of sodi um hydrogencarbonate and saturated brine, dried over anhydrous

sodi um sul ¢ateranasnfihpAantbonophéngledstiader reduced pressure. The resultant
crude oil was 19 ~~ 4 auc z~~z purified by colum chromatography on
silica gel) therEbyeathaofii hiye3mdtigod y( &) dan@58he afetizodiy(b), the N-
2,2-bis[(1l-tertbutoxycarbonyl -4-piperidinyl)nmethyl]acetate as a col orl ess
oi | . A 4N agvitaténgcheactileni hsechyblatedabr feaotihg #he capbpxwdicadded
to a solution_ in ethyl acetate (0.5 m) of neth

2, 2- bis[(1a@é¢t(%btgxy§aﬁb§ﬂyptAVQi§e¥iﬁahyvynﬁgﬁyeyﬁcﬁiahetbelo my; 0. 45
nnDI) synt hesi zed by the above process, and the m xture was stirred at room
tenperatur@i$%¥n30( nétead Eﬁécgh@ﬂ EORRERRERTRdOENAG tRARSE Fogssur e.

The concen esi due suspended i n diet her. and coIIec d by
(Terar ontd grEBeben Sas3tioRebtara aosahe tha and & oft of
col orl ess £k Ség'ﬁaggdp9w96£rgaELﬁgngeggklon %9§téz%<%ayFﬁéeasga akefxam! e

Nvo2 NBoc M Satia et EnneS L, RYRFS.FRE re 0. ChE RN TERBSLRRARRE, 2"

solution i ( t .

3. 2bi s (1- TSI E %ﬁ?@éycéfﬁ% SPaqe: BEEnLeg) SELERg( | ST R T5H8

n“D|) synt pes¢86aPYi L B81 BhOGRESyHLS6Hs bRInaS Kef enebhirbgExpAPl € 3, and
the m xture was stirred for 30 mnutes in a bath controlled at” 100C. The
reaction m xturern@scomgeungi iy byuadshtaDme@fmOHN by diohéotée Bgtel and
extracted with chloroform The organic |ayer was 20 | 14 AUG 20c72 washed
W t h sat urat escbd+ agédidibadsaver oanaypioessadtli imn & uhé shed akdowheper
concentrated under reduced pressure. The resultant crude oil was purified
by col um sérbmatbgraphy on silica gel, thereby obtaining 861 ng (yield:
98~) of 2,2-bis[él tert - but oxycarbonyl - 4- plperldlnyl)neth ]acetic acid as
a col orl ess oil.ThHe|@empeunRfinel ) onady #s0 2y eeRVerted pheky| pherbrats|
azide (0.61 nl; 2.8 mmol) and benzyl al cohol £0 39 m; 3.8 mmvl) were added
to a squtVbﬁhlﬂ gggggﬁ@n(§elﬁp?tofsolvent for recrystaliization, or

2,2bis[(1-tert t oxycar bo i perid met hyl Jacetic acid (850 ng; 1.9
mol ) synt %I%g € by FhBa£B¥ lﬁ?oc%s% éﬁ%%gthe mxture was stirred for 12

hours in a bath §ogégo££§ﬁaa%% Qogﬁli¥zﬂéﬁﬁ§ﬁﬁ8@ C%rt%ﬁé%é%ﬁ%ﬁgoggegﬁéated

under reduced pressure, res oncent I esi

di ssol ved Ln.elhyl s pcehetgn fhis afl uiomupe psbedcsupcespluel gnuith a

sat ur at ed ‘aqueous s ution of sodium hydrogencar bonat nd saturated brine,

dried overigahydpaust 6 ye aH! T8k eaﬁf'ﬂbéﬁ'fnaé?o@&%'ﬁé@f&ﬁ'e&nﬂﬁrTéEQUCGd
pressure. The resultant crude 0| was puritied by columm chromat ography on

silica geIEx&Mgiebywﬁ@bﬁIWhmm £89488ctybeh dsubdequohtly, and
2- benzyl oxycar bonyl am no- 1, 3- bi s(1-tertbutoxycarbonyl - 4-pi peri di nyl ) propane
as a col orighsbotbrylerfBaktkadhughenpeadboti¢d 26 NIl - fean@dukds | othey

are useful as medicines for prevention and treatment of

various allergic immunological diseases, for example,

asthma, atopic dermatitis, allergic rhinitis, inflammatory
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solution in ethanol (10 m) of
Z-benzyloxycarbonylanin01,3-bis[(l-tert-butoxycarbonyl-4-piperidqumpgr&ggn
e (639 ng; 1.1 mmol) synthesized by the above process, and the m xtu
stirred for 3 hours in a bath controlled at 21 1~.4 ~ut~ ~~~~ 50C under
hydrogen. The catal yst was renoved fromthe reaction mxture by filtration,
and the filtrate was concentrated under reduced pressure: The resultant
crude oi |l wewepudiséglehycEntast &brmaBl005aPAY18AgsE! bpRtHRmopACRGDY
obtaining 403 ng (yield: 83% of

2- am no- 1, &bd s€He t Bike but oxycar bonyl - 4- pi peri di nyl ) propane as a col orl ess
oil. A 37% aqueous sol ution of formal dehyde {0.75 m; 10 mmol) and sodi um
cyanobor ohydr i deTi{d 9dyanic 3afidentimpenrdaddell é0 theosaltonthéreof
acetonitrile (15 m) of

2- am no- 1, 3¢exdingrtobthexyrasdmnyinvept peni damybé pf opandat8d3inge 0. 88
nmol ) synt hesi zed by the above process, and the m xture was stirred at room
t enper at urkedbeinadl ntompesitdert i Loncéyampiet hearhodedoralt ardsol ution to
adjust the pHto about 5, and the m xture was stirred further for 30

m nut es atPFERMt ¢EApePuEDREAt TPRS r A cERonfatnt 0f cavdelbdougamiselpd about
10 by addition, of aqueous_2.5N sodi um hydroxi de and extracted with

chl or of or T Thed¥igahy cafdies acRhaEBACHIW ERLL% AFGeREABEENe, dried over
anhydrous sodium sul fate and then concentrated under reduced pressure. The
resul t ant ﬁ??ﬁ@??ﬁ? REOPIRR T TP BT 21 M2 CRPBHRRSYr 4hHy BnmgFP?ea gel ,

t her eby obtai ni ng 388 (yield: 98% of the title conpound as a colorless
oi | . Referght¥al %?aﬁﬁlngnS&l?’r%EE\r ation of

R T e T e e U L
(968 mo: & £ 100! 4-2hh SO01 UgEPOLA y?éfﬁfgé§§§%€yéfﬂ%%@€€%z Yphengdded to a

solution in tetrahy ur an- ano

2, 2- i s| (et £tb-u) 0%y CARANYL ofs P! PPELGL VD TRL Y| ARG L pi£i£4. 0 0; 2.1

mol ) synt hesized by the process described Tn Referential Exanple 3, and
the m Xt ursxi@s1841 6£hl OpareROEFS1 JHREpALAELIORE DMXILHE YRFeE§L06L86] I at ed
under reduced pressure, and the resultant concentrated residue was

di ssol ved drord) oinfaesidond heo sotmén o6, Wast iashpdsnteesssyehysw th 3N
hydrochl oric acid, a saturated aqueous sol ution of sodi um hydrogencarbonate
and sat ur adwespdms hens dr okils pvenmubnbymls pusugpas imeosik s aded agyle t eops .
concentrated under reduced pressure. The resultant crude oil was purified
by col um chr ondflgyrapbivenisgredienes  acer&byg ot athe ere9enty (yiel d:
96~) of 2,2-bisé(l-tertbutoxycarbonyl-4- i peridinyl)nmethyl]ethyl alcohol as
a col or| esSVBRTiQRtBRAY phe | EPABULDtRDOLRTO Y2Riemp| HreRaFdbhoRet +Abr oni de

27;'& LT?I Ofpc?qpm%ﬂ?%%ﬂgrgé{:ﬁe hl(leggwélos ohvivrrllep 15657e nPn 15'1e2 é’rir_rgl.) Ivr\Frt%eqsdeded to

2,2-bis[(Ll-tert-butoxycarbonyl -4piperidinyl)nethyl hyl al coho 476

T oty By tRaEet LY o henate sL IR b e e B TSP P Dot
] i 12 h :

The renct i abantEE Tty ot e e e P B s e e

concent r atiedeHofe! LEUHERDLP CoEMD P11 JOPST CoUbE Ao Ch4BiEE 0] hnudgnpur 1 ed

by col unm chromat ography on silica gel, thereby obtaining 465 ng (yield:

86~) of 1,Btbds(dstrELabyt oxycarbonyl -4piperidinyl)-2-(bronmonethyl)propane
as a colorless oil. Dinethylam ne hydrochloride (638 ng; 7.8 mmol),
pot assi um car borgie ddse & the dy@lic ah Rotamgidund qdi deox e mgE1®. 87
nmol ) were added to a solution in dinethylformamde (10 m) of
1, 3-bi s(1-testebht vaytasbasybidphgeto dthy| kiRd (bf otmeetbybopndpatiee (437 ny;
0.87 mmol ) synt hesized by the above process, and the m xture was stirred
for 4 hourkiné afbat 8iseaseotbedeatré8G:drod. nhewgueedis 8nl uti on of sodi um
hydr oxi de was added to the reaction m xture to conduct extraction with
di et hyl etd@ninThtratyeni methgd; tae a@eheslexi amdsueleRtedfbai petiemted
over anhydrous sodium sul fate and then concentrated under reduced pressure.
The resul tptberadeipisteamedputreatmeny Ednemaeér Bhat bikaphHde% i ca
gel, thereby obtaining 243 ng (yield: 60~) of the title conpound as a
colorless oil. Referential Exanple 6: Preparation of
N, N- bi s[ (4- pi peridi nyl)nethyl] nethyl am ne trihydrochl ori de:
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HN~M-~NH ' 3HC1 Sodi um cyanobor ohydri de (440 ng; 7.0 mml) was added to a
solution of [(1-tert-butoxy-carbonyl-4-piperidinyl)nmethyl]amne_ (1.5 g; 7.0
nmol ) in nethanol (30 m) under 24 , 1~ 4 AUfi ~~~~ ice coolina,4aMH?ﬂﬁH
m xture was stirred for 15 mnutes. A solution of
1-tert-butoxycarbonyl - 4-pi peridi necar bal dehyde (1.4 g; 9.1 mmol) in

nmet hanol (5 ml) and acetic acid (0.40 m; 7.0 mol) were added to the

resul t ant lution, and the m xture s_stirred for 4 hour After e ice
bath was r§ﬁ8v88WPPH88nW§¥uP8 ﬁé@lgﬁgﬁﬁﬁaaaﬁnr8099?8n82rgtﬁ}etPoﬁ'ﬂé hour s.
The reactign,mxture wa ncentfated under . reduced essure and the

resul t ant @SégénPEaW8a95523aﬁe edﬁﬂgﬁp?%gepi%f% d%éﬁl%hﬁg%ﬂi s%?ution of
sodi um hyd ncar bonate to,caonduct extracti g Lth ¢hlaorof grm. .The qrganic
aver wos BRCReRR RN tRehRL: BATEEPRE. PFCHRATEMSinty GPods DRBNIU S Fat e
and then cgpgentrated under reduced pressure. The resultant crude oil was
purified by Tolum chromatography on silica gel, thereby obtaining 1.83 g
(yield: 63%9 of N, N-bis[(1ltert-butoxycarbonyl-4-piperidinyl)nethyl]amne as
a colorless oil. A 37% aqueous sol ution of formal dehyde (5 m; 67 mol) and
sodi um cyapghpeeeydride (314 ng; 5.0 nmol ) were added to a solution in
acetonitrile (20 m) of

N, N-bi s[ (1t ert - bph @xysasbRNYinde Rt DER | Wi 0V nEBE yh f 88F NGe (deScBibea4 Mol )
synt hesi zed by the above process, and the m xture was stirred at room

t enper at ur &énf AbréSaetkatilesy ABet FelacwingaExhhpleaddegbwevdhe o ution to
adjust the pHto about 5, and the m xture was stirred further for 48 hours
at room t eppesehtir anvéheivaadki aptnilthitedwas bhesghexamppelsabout 10 by
addi ti on of aqueous 2.5N sodi um hydroxi de and 25 ~. ~ AUG 2uu2 extracted
wi th chl or BeementheloEgampdel &yer was washed wth saturated brine, dried
over anhydrous sodium sul fate and then concentrated under reduced pressure.
The resul tant crBdeporbthas périfBetlibylcpinanaghrphhpograpdy on silica
gel, thereby obtaining 989 ngp(yield: 95~) of

N,N—bis[(ltP§FPhUGF9%géQFééﬁy :4-pi peridi nyl ) et hyl ] met hyl ami ne as a
colorless oil. After a 4N hydrogen chloride in ethyl acetate (5 m; 20
mmol ) was added to a sol ution i wENMYINETR chhgﬁ%de (3 m) of

N, N- bi s[ (1-t ert - but oxycar bonykndsbi peri'di Nl ) methyl ] met hyl ani ne (640 ng;
1.5 mmol ) synthesized by the above process under ice cooling. The ice bath
was renoved, and.the.m r tirred at Ro e u -1 _hour.
The reaction nix%u?éD§%§5@8§E§§§P§téé'ﬁn gf ?égﬂ%%gﬂzrégéuﬁgFggéé&?he

resul t ant st gl reer t LZ 0 t sdhetbyh _et her,

t her eby ob?%ggﬁﬁ%E§lgaﬁg ?gingﬁﬁg§i)ag%btﬁgd%?tango%ggg%aggngoForless
needl es (MebtnpapRperhziR80¢205 Bigher mmoRef eheathatnxasPhemide P{gparati on
of N,N -bis(4-piperidinyl)-N, N -dinmethyl ethylenedi am ne

tetrahydroghl)or éle: thbHmixMuréHeasHitibeeAf Eor 20bRBaYEL- 4npapsatHone (5. 00
g; 26 mml) and sodi um cyanoborohydride (1.25 g; 20 mmol) were added to a
sol ution otohitNoldiedekitykotdy| anadiramaie ddadd y, thed ruadt)iond

mixture to conduct extraction with chloroform. The organic
layer was washed with saturated brine, dried over anhydrous
sodium sulfate and then concentrated under reduced pressure.
The resultant crude oil was purified by column
chromatography on silica gel, thereby obtaining 2.13 g
(yield: 81%) of 1,3-bis(4-formyl-l-piperazinyl)propane as a
colorless oil.

Concentrated hydrochloric acid (6.0 ml; 72 mmol) was
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~) 4 AUG ~~~? in nethanol (20 m ) under ice cooling. The ice bath was
removed, and acetic acid (2.5 nm; 44 nmmol) was added to the sol §t4 QB qgﬁ)
the mixture was stirred for 15 minutes. Potassium carbonate (3 g; 22

and a saturated aqueous sol ution of sodi um hydrogencarbonate was added to
the reaction m xture to conduct extraction with chloroform The organic

| ayer was washed with saturated brine, dried over anhydrous sodium sul fate
and then caadeat tat @dsdundeiohedtcRdtnaassures mhg besul Bapis¢ypude oil was
purified by colum chromatography on silica gel, thereby obtaining 955 ng
(yield: 25€prmfl-l-piperazinyl)propane (950 mg; 3.5 mmol) synthesized

N, N - bi s(1- benzyl - 4-pi peridi nyl)-N, N di net hyl et hyl enedi am ne as a col orl ess
oi | . 10~ Payl adeuabomecarbossEl2aGndgihandiganecentvaat etdibhyddoebkorki c aci d
(1.2 mM; 14 mmol) were added to a solution in water-nmethanol (4 m-8 m) of
N, N - bi s( 1benrygl i4- pi pathdcoyktroNLbd- ditmeEhy| etihd emaditdonnei&thtery; 1.7
nmol ) synt hesi zed by the above process, and the m xture was stirred for 6
hours i n awB&t hopeantshlted undssCredvecdhpiesgene ., TAadchhal yesuhlgnitenoved
fromthe reaction mxture by filtration, and the filtrate was concentrated
under redu@éﬂdﬁr§§§§¢élSTHérﬁe§§BbaﬁtWéﬁbdétbﬁ9§iaﬁ§dméiethﬁéhéﬁhﬂFbh

et hanol, thereby obtaining 497 yield: 71 % of the title conpound as a
col orl ess EP9§F§VIPﬁ§aéﬁﬁﬁﬁr9ﬁﬁemﬂlﬁglﬁéﬁnt75 15ef( GBeokbbirt FeRppund
Referential Exanple 8: Preparation of

1, 4- b.s[(4a5.5eppapﬁ}Pfﬁepﬁyﬁrai&épazpﬁydﬁEtﬁaﬁ}a#BShpe#nae 269°C 11 4 AUG
20Q2 HN~ N~QH 4HC| Aftﬁﬁ a solution of nethanesul fonyl chloride (0.17 m;
2.2 mol) ﬁ ﬁgpﬁﬁﬁéﬁ% Bitori de (1 M) was added to a solution in nethylene

chl oride ( er t oxycar bonyl - 4- pi per azi nyl ) met hyl al cohol (400
ng;, 1. N i i'sopropyl et hyl am ne 45 nmo under ice
9 mwgﬂd &m0 46%5’5 iy denie (0.45 m; 2.6 mmol) und

cool i ng, aﬁgfggg X u eSbi.rred for 2 hours. The ice bath was renoved,
and the m xture a/as g't |£3r§ra}{'\@i roomtenperature for 5 hours. Water was

added to the reaﬁEéBQrHEEBHVSftQ EoﬂﬂHFE ﬁi%éﬁ&&iﬁ?l$béﬂzéﬁ@y| acetate. The
organi c | ayer was washed successively wt IN hydrochloric acid, an

aqueous sol ution of sodium hy ge -rbogaLQ and saturated brine, dried
over anhydrous sodi um sul fag rw_b—&wncenmtrat ed under reduced pressure,
t her eby obtai ni ng crude cryst\al$ -' _
(1-tertbutoxycarbonyl -4- plpera2|nyl)nethyl met hanesul f onate. Pi perazine (86
ng; 1.0 nmmol), pdtBeseviptpebondne (218 my; B6Ommud))anddppbeastimm i odide
(366 ng; 2.2 mol) were added to a solution in dinethylformm de §7 m ) of
t he crude @ﬁ??@ﬁﬁ§eoK2(§ gerﬂ7bmmgiycaﬁﬁen?ﬁdﬁdpFBeﬁaiPhyt}ﬁ%tﬂ?l
nethanesulfonatem2645 : about Ia synthe5|zed b% t he above process,
and the nmi SR4PEORAsnitrPPeRzZEBE ﬁzheugs A 3mBLd hiRoRiPeEPEYt aFmaBEdewat er

was added he_reaction. m xture to cond traction with, chl oroform
The organiz8 éy@})ma?nﬂa§H8dm&FFHr§aWﬁFa?ggrﬁ?é °rd%i€au5§e?naﬁhéa£8us
sodi um sul f at

~1 20 2 h d d d
pressure. ?ﬂBEFBEgPPaﬁF &Pﬂd% et W eE?ﬁ%%PE§} tﬁﬁﬁ%% ﬁéﬁgfogfgphy on
silica gelmlggﬁ%gb¥ooggﬁ§95@9 %Q?aﬁ@i&%'%k@ éﬁlér?fcrm The organic

1, 4-bi s[ (1tert-but oxycar plperldlny pl per azi ne &as
col orl ess QhlerAydN Q&gﬁgﬁeﬁiﬁﬁlQE%QEatheBBIBe?Cékﬁéé &4e£1anﬁ§dﬂaﬁb) was

added to a solution in nethylene chloride (2 m

1, 4- bi s[ (1sbaitimbdh2¥uear BAAY khénpebaEkd Ryt paebhMbE PLoGGESEEA NErédSDraY;
0.40 mmol ) synt hesi zed by the above process under ice cooling, and the

m xture waghst resadthat 3Qudkenyieswashpurdeibat bywesluwenoved, and the

m xture was stirred at roomtenperature for 12 hours. The reaction m xture
was concenthabmdtopdephyeducedliprasseie, thadebheobtaihingt 2cfude crystal s
were recrystallized from nethyl ene chl ori de-net hanol -di et hyl ether, thereby
obt ai ni ng 1($dedn:(y6él)dof84~) 4ebenbgltiltpépevapdond) at-nitobbeneene
crystalline powder (nelting point: 280C or higher). Exanple 1. Preparation
of 1,2-bisP$ B( Eckpr3ef8, 013~tri met hoxy

henyl ) - 2, ent adi enoyl 1-pi perazi nyl ] et hane di hydrochl ori de:
P yh) 4-p 4-(4 B%nLyl R Blperaz¥n§l) nitrogenzene 2.6 g; 8.9
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OOvw OV MO ~ N-NJ I ~QOW ' 2HCL | i ~ NJ MeO MeO v O After oxalyl
chloride (0.055 m; 0.63 mmol) was added to a sol ution of 4
(E,E)-5-(3,4,5-trinet hoxyphenyl)-2,4 29 n 4 auc zooz pentadlenB Ayglgmz
(116 nmg; 0.44 mmol) in di nethylformam denmet hyl ene chloride (0.1 m-5 m)
under ice cooling. The ice bath was renoved, and the m xture was stirred at
roomtenperature for 30 mnutes. The reaction m xture was concentrated

under redUﬁﬁQlPr§§§Hﬁés§Qe8bB§'BhErHQSVErﬁ§Béé§SOEnd zinc powder
(E, E)-5-(3,4,5-tr1 net hoxyphenyl) -2, 4pent adi enoyl chl ori de

N, N-Di i sopyopy! g} hybaghpe) (et Bhaed 69 AMBb)u#@snagdedai@sansol ution in
nmet hyl ene chloride (3 m) of 1, 2bis(1-piperazinyl)ethane tetrahydrochloride

(69 mg; O.2R1ovDbe $§BhagEzedobymbhe $aNRapeecesBansliAcEeier agiihal
Exanple 1 under ice cooling. A solution in methylene chloride (3 m) of

(E, E)-5-(3(125ml+rb55embhoxyphranyl, ) ard4pret adkeaoy! wasl otitdeegyandesi zed by

t he above process was further added dropw se to this solution under ice
cool i ng. Aféfrurospreibomintitébeiaddi baen, coheroixédretwasoxtirred for 1
hour. A 5~ aqueous sol ution of sodi um hydrogencarbonate was added to the
reacti on niR$oiebie svhdbancestwerei vemeied thoor therneadhionrmaniturkayer
was dried over anhydrous sodium sul fate and then concentrated under reduced
pressure. QYiesuetipnafiiltratdoni thravgpueelibe, b?n@othﬁnfthtnﬂﬁeogﬁaphy on
silica gel, thereby obtaining 133 (yield: 99~

1, 2- bi s[ 4- T?EFEﬂtBaE8d4uB@?Fnﬁ?ﬁﬁﬁ? hBRGFFUDE4- lﬂQiHRﬁﬁﬁﬂ]aQPqﬂ$%raZ|nyH
ethane as a colorless oil, Concentrated hydrochloric_acid (0,050 m; 0.60
mol ) was SOHEELPH %fs6P9¥Pﬁnhyﬁr@9ﬁ%ﬁﬁFb%§aﬁ?)WB? adéedbrg[ﬁh%o ~ ~i~U~

[(E E)-5- (‘éeiu%t??Fnﬁ?ﬂ‘a?%ﬁ%H??) res}ANBnFRAPRRAYFT - SHFRRFELP Ry Y ER hane
(128 my; O} 9, puph ‘PZ??&D #ef&l@ufc%:a%’se JEQ Cﬁﬁ%e%:“%nh%ﬁo‘??sc“ on

M xture was CONCEeR red pressure. ocess of adding

et hanol (190&1&mt9uijé‘§t%e§h8“€hﬁlg ?889%‘?9:?5@&&%&@:? Pé%&rem gLy fgduced

pressure was perforne W ce esul tant concentr at ue was

recrystal |TK§dtﬁﬁQU1>H?€&5]§Q&' ete&Qy&rfgla&ist@eQQt@éar deaiiii&scppprund as a
pal e yell ow crystalline powd Mel t1ng point: 265-267C. 1H NVR (data of

free base @énwﬁetﬁth@xéfi&pean%téﬂ%ﬁ}gs @?Q&l& 896%) 8O 24904 m | 2H) ,
3.54(dd, J=5.0, 5. OHz, 8H), 3.72(s, 6H), 3.82(s 6.62(d, J=14. 7THz, 2H),

6.80(S,4FDbeﬁzﬁ1(drﬁfﬁérékﬁn?kﬂanﬁlﬂﬁéddsJp&5e4bﬁ6MﬂFﬂeé&ﬂes (melting

7.19(dd, J=14.7,10. 3Hz, 2H). Exanple 2: Preparation of

1, 2-bi s[ 4-pdif8; 4137t 188%W hoxyphenyl ) benzoyl ] - 1-pi perazi nyl ] et hane

di hydr ochl ori de:

Bis(2-chloroethyl)amine hydrochloride (534 mg; 3.0

mmol) and sodium iodide (3.0 g; 20 mmol) were added to a
solution in methanol (20 ml) of 4-(4-benzyl-l-piperazinyl)-
aniline (1.1 g; 4.1 mmol) synthesized by the above process,
and the mixture was stirred for 13 hours in a bath
controlled at 70°C. The reaction mixture was concentrated
under reduced pressure, and a 5% aqueous solution of sodium
hydrogencarbonate was added to the resultant concentrated
residue to conduct extraction with chloroform. The organic

layer was washed with saturated brine, dried over anhydrous

sodium sulfate and then concentrated under reduced pressure.
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ove OMO ~~NMO ~1 01 I ~N-NJ ~1 %OV ~ 2HCLI NJ Ov O MO In
accordance with the sane process as in Exanple 1, " ?
1,2-bis[4-[4-(3,4,5-trinmethoxyphenyl)benzoyl]-1 piperazinyl]eth!né Ng% my
"yield: 71~) was obtained as a colorless oil from

4- (3,4, 5-trimet hoxyphenyl ) benzoic acid 31 ~nr~~ (97 ng; 0.34 mmol) and
1, 2-bi s(1-pi perazinyl)ethane tetrahydrochl oride (55 ng; 0.16 mmol)

synthesizeqhgyrggﬁ&%gg§8%%%%%8§§§sﬁﬁgl?ﬁ%gggg?hgh %égg&he 1. Concentrated

hydr ochl ori ¢ aci toa solution of

1, 2-Dbi s[ 4- [:ﬁr@ﬁ\a%o%g{a'b?%eto 81 %’A%lg)ali‘?nzcmégeb#{ BbRE A4 Y ket fang £ 84 no;

0.11 mmol ) 1 n etha t reaction Xxture was concentrat ed

under reduqaguﬁa%§5%6%taépaagcgﬁgéQBe%Qthg-$&B%&%&i6§9>ﬂhl(pQ the residue

and concentrating the m xtur r rediced préssure Wwas perforned tw ce.

The resul t gaheshBdavalbehales Ve aflUsRENdedri fe PRE DAROhe AP, §0RL eChed by
filtration to obtain the title conpound as a colorless crystalline powder.

Mel ting pOhﬂbl)2%ﬁdz&icte%H=NNBFﬁdahéaQbohﬁQ% hase al;t he 1t kinbe )cEr@UNd)
(DMBO-d6, 120C) b: 2.40-2.70(m[2H), 3.40-3.60(m 4H), 3.70-3.90(m 4H),

3. 74('s, 6H) 2ddeB0¢®, b2 1ut16A( ®£4dhis7? 041( 4,7358m3hz 14Hnethylene

7.59(d, J=8. 3Hz, 4H) . Exanple 3: Preparation of

1, 3- bi s[ 4- chEpE) de- (3, 415- unhideet Lary pbeling- 2 addpeheadisnayk] whspi per azi nyl

] propane di hydrochl oride: OV MeO MeO \ NN~ ~N\ \ \ | Ov . 2HCL ./1 MO

~ ~ Ove O §timredcdodande mintiteishe 3asatpratedsagygedns Exahptiod, 082
sodium hydrogencarbonate was added to the reaction mixture
to conduct extraction with chloroform. The organic layer
was washed with saturated brine, dried over anhydrous
sodium sulfate and then concentrated under reduced pressure.
The resultant crude 0il was purified by column
chromatography on silica gel, thereby obtaining crude
crystals (738 mg; yield: 42%) of 4-(4-benzyl-1l-
piperazinyl)-1-(4-tert-butoxycarbonyl-1l-piperazinyl)-
benzene. The crude crystals were recrystallized from
chloroform-diethyl ether-n-hexane to obtaln colorless
flakes (melting point: 132-133°C).

10% Palladium on carbon (104 mg) and concentrated

hydrochloric acid (0.60 ml; 7.2 mmol) were added to a
solution in methanol (10 ml) of 4-(4-benzyl-l-piperazinyl)-
1-(4-tert-butoxycarbonyl-l-piperazinyl)benzene (354 mg:
0.81 mmol) synthesized by the above process. After the
mixture was stirred for 12 hours in a bath controlled at
55°C under hydrogen, the catalyst was removed from the

reaction mixture by filtration. After the filtrate was
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~f~~

1,3-bis[4-[(E E)-5-{3, 4,5-tri net hoxyphenyl) -2, 4pent adi enoyl ] - 1,p 4’% é&yl]
propane (135 ng; yield: 86~) was obtained as a pale yellom10|l G? b

E)-5-(3, 4, 5trinmet hoxyphenyl ) pent adi enoic acid (130 ng; 0.49 mmol) and
1, 3- bi s(1- pi perazi nyl ) propane tetrahydrochloride {80 ng; 0.22 mmol)
synt hesi zed by the process described in Referential Exanple 1. Concentrated

ngfgig{%;%%gaét939?59493?%Fr59§§§§phB%yEfuffidgﬁﬁfé§93ﬁ3§ff5' ﬁf%fL?é'RéL]
pomane G380 15 59 ol D S8 oot

concentrate rocess o dirng et hanol (10

M) to thent geldye,and CORAERLAABEAGChAE §t8688ﬂquﬁ kduged prgssure was

performed tw ce, Re resu ant ncentrat residue was recrys i zed from

th | -d h I
Z?ys?2?|.n£@%§¥53§* PRrbPRg7hSPl, eaRus RS MRBRE PIMRRRRFPEYS0C ) ( o

NH+ protonms?? tQﬁaamabgﬁhﬁabtarwaﬁaees@wgd)ng 2291§malz$éﬁhZH}L~
2.80-3.30(m [ 6H), 3.73(s, 6H), 3.82(s,|

6. 65(d, J=14ertkpdtl1 Gi8itBoAH)e @185(@»3115 fd13Hvere added to this
6.97(dd, J=15.4,9. 7THz, 2H), 7.27(dd,J=14.7,9. 7Hz, 2H). Exanple 4: Preparation
of solution under ice cooling. After the mixture was stirred
1,3-bis[4-[(E E)-5-(4-tert-butyl -2nmet hoxyphenyl) -2, 4- pent adi enoyl ] - 1- pi pera
zi nyl ] propfioe 38 minthtésAUGh20REadithypdr méRitaredeast eBtiractddNwithl t Bu
2HCL i i Ov OO0 MO In accordance with the same process as in Exanple 1,

1, 3-bi s[ 4- ERECEDPEEr(n4- t Bin¢ - duogam £ @ - hay ¢m0 xwph ewgshe @, wihemt sali wrayed - 1- pi pera
zi nyl ] propane (52 ng; yield: 75~) was obtained as a pale yellow oil from
(E, E)-5-(Rkrieet- Buled2onerhorhpdeays) sodiupefddrénoprndathen(57 ny; 0. 22
nmmol ) and 1, 3- bi s(1-pi_perazi nyl ) propane tetrahydrochloride (35 ng; 0.10
nmol ) syntﬁ@§9288r6§69h8n696c€§§u8§§cPFB§HuFﬁI%ﬁ%ﬁeﬁ@$%}t¢ﬁﬁuﬁﬂ%ﬂﬁ

Concentrate hydrochl oric acid (0.025 pi; 0.30 1) wa ded to a
sol uti on of xas purlf&ed b§ cglumn chromatogrnnBy)on gi?gca geg

21yl ] pr opEREEERY RGT0R6RE tid pL -?ﬁ%ﬁaﬁutg%tftrtﬁ tﬁﬂ'?ESZg?oﬁ Pl pera
gtﬁ;ﬁgf ?ﬁ§i§$?g§6B¥;§Eg8 g e nB Ongemﬁégggf%) gr%fggg?giﬁ% eé redrfed
pressure was per E%EF RE§%§8t38 ? ?alnlt f)th% eﬁaagao Q aéofu?% g vel l ow

anor phous powder ata o ree base o e title conpoun

(DMVBO- d6,  1R0fk Ry 1én306§1b§ﬁhe 115813 B£( M, 2k 243821480 80kZH) |

3.49-3.59(m 8H) g , 6.57(d,J=14.6Hz, 2H), 6.90-7.01(m 6H),

7.04(d,J:15a5an?E01 ﬁlﬁ@&ddiﬂ?lébﬁni@néfkSQth:704®ded58)CHZ,2H). 34
synthesized by the above process under ice cooling, and the
mixture was stirred for 30 minutes. The reaction mixture
was then concentrated under reduced pressure, and the
resultant concentrated residue (81 mg) was dissolved in
methanol-chloroform (1:2). The solution was applied to a
column packed with alumina (3 g), and the column was eluted
with methanol-chloroform (1l:2). The eluate was
concentrated under reduced pressure, thereby obtaining 31

mg (yield: 88%) of the title compound as a colorless oil.

Referential Example 3:
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n 4 auc zooz Exanple 5: Preparation of

1,3-bis[4-[4-(3,4,5-trinmet hoxyphenyl) benzoyl]-l-piperazinyI]prOQ?Qe 6

di hydr ochl ori de: OVE MeO MBO OVe i MeO — -N N- - Ove ~ 2HCL — i N 4-AUR 03
I n accordance with the same process as in Exanple 1,
1,3-bis[4-[4-(3,4,5-trinmethoxyphenyl)benzoyl]- 1pi perazi nyl ] propane (43 ny;
yield: 57~) was obtained as a colorless oil from

4- (3, 4, 5-tri met hpxypacaylohesEometAgLd2( 84biy] (2-Bip8FRALnaNg -

1, 3- bi s(1- pi perazi nyl ) propane tetrahydrochloride (35 no; 0 10 mmol)

synt hesi zede blyyl hecptacesaifHgaebchedridelRef erential Exanple 1. Concentrated
hydrochloric acid (0.015 m; 0.18 mmol) was added to a sol ution of
1,3-bis[4-[4-(3,4,5-trimethoxy yl]-1-pi perazi nyl ] propane (43 ny;
0.050 mmol ) in ethanol (5 m) wand thie r mHionZHEkture was concentrat ed
under reduced pressure. After a proégéyeof addi ng ethanol (10 m) to the
resi due and concentrating the m xture under reduced pressure was perforned
twi ce, the resulAap®%cdhsparsiabrdofesodiemvwagdrideyshasl mipertonil

met hanol di et hyl ether to obtain the title conpound as a col orl ess
crystal | i n€6 powder 14emmphy wasnaddedotosgCsoiptinR ¢fDibOtest-buLyE ) ( no
NH+ proton of the ammonium salt was observed) 8. 35 ~ ~1 4 AlJ~ ~~~, ~
2.05- 2. 20(‘&?%3115‘%9 6803940¢f M) 3n7§%§eewlf3rf?2m3d84(hP@H)ﬂl)

3.87(s,12 92 s 4 7.49(d,J QHz, 2H), 7.71(d,J=8,CHz, 2 Exanpl e 6
Prepgratlg% nger cg% ing, gnd the mikture was gtlrred for F% P

rloﬁatn"eséflh%?%t:ﬁfor . G%SC%?L{%O NS die P SR g fBs o7 1P

2HC1 ~N~, ~N1 [ , [ )

bl s[4 ey uraa 8 R Ao BRTuEhRE | AR5t snﬁé% ﬁ?%o\‘j‘%f' %%Fﬁé’?azi 1] or
114 L | f

OB (5 a8 oY B RasaRoh S paBh bR R8T 8aPaL 7Y o T e an 1) and

1, 3bi s(1- HhPﬁE@fé“MAEPbQHéag aﬁtaahxgrwsbgeraﬁe éiergatea alﬂﬁvl)
synthe5|zed by the process described in Referential Exanple 1.

diethyl ether. The organic layer was washed with water and
saturated brine, dried over anhydrous sodium sulfate and
then concentrated under reduced pressure, thereby obtaining
crude crystals (17.1 g) of di-tert-butyl 2,2-bis[(4-
pyridyl)methyllmalonate.

The crude crystals (17.1 g) of di-tert-butyl 2,2-
bis[(4-pyridyl)methyl]lmalonate synthesized by the above
process were dissolved in trifluoroacetic acid (90 ml), and
the solution was stirred at room temperature for 30 minutes.
The reaction mixture was concentrated under reduced
pressure, and the resultant concentrated residue was heated
for 20 minutes in a bath controlled at 200°C and then
dissolved in methanol (170 ml). A 4N hydrogen chloride in
ethyl acetate (100 ml; 400 mmol) was added to the solution,

and the mixture was stirred for 2 hours and then
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Concentrated hydrochloric acid (0.060 m; 0.72 mml) was added to a

sol ution of

1,3-bis[4-[(E)-5-(3, 4, 5tri net hoxyphenyl)-2-pent en-4-ynoyl ] - 1-pi p’epagi ﬁ%]@pz
opane (114 ng; 0.15 mmol) in ethanol (5 m) and the reaction m xture was
concentrated under reduced pressure. After a process of adding ethanol (10
m) to the residue and concentrating the m xture under reduced pressure was

per f or med tatineRn thhA d e S dANtr LARGEN AR K eS| $HE WBSu3fantr ecrystal | i zed

u
from et hanol -di ethyl ether to obt aln the title corrpoung as a pale yellow

crystalli ngopehiva thd tHdtd R Rias %%%ezyaglc“ﬁ})\'m&%(% &% akpffdud N0 NHF

proton of the ammoni um salt was observed) 8: 2.71I1-2.23(

2.70- 3. 25( B.I58Hs0d3.ubft &'@xld% 063 el:ﬁﬁ')act%&%fﬂ:rpjeﬁlmo&@for% J7r8edH)
6.80(d, J=15. 3Hz, 2H), 7.01(d, J=15.3Hz, 2H). Exanple. 7 Preparation of

%J\/g ll\)/leg[ ll\l/e[o&'g(ahi@ iatyrdﬁﬁid@w}@@"@ﬁiprs@bdl%’dd& Jerrﬁ.'nléer i Jdyapane:

1,3-Bis(1- BMWG&UUW@CMﬂmﬁ@QﬂIﬁﬂeaM &qfdrprddiﬁ;e(r&?:arf@d Qniermol )

synt hesi zed by the process described in Referential Exanple 1 and

N, N- di i sopregyceidhyrmsswre.0. 2BenkeshlGamiob}luder eiadded parafselubiyon of
3-(3,4,5- . trinethoxyphenyl)-2-propynoic acid (80 ng; 0.34 mml) in

t et r ahydr of@damn( Fhriomattigstaphly o syiidicsc gedi ddthe re®y0 55 talinih g3 % ool )
was gradually added to the m xture under ice cooling. An ice bath was
removed, add (VHEeLd x5 s matihile@ & bisdrh4-@vpddaildme tharl 1adedateand
wat er was added to the reaction m xture to conduct extraction with

chl or of or mM®STRe COH@FEES &idr- was vvashed vvith saturated brine, dried over
anhydr ous sodi um §Lul fate and then ; ~tl ~~ ?(~i.J4 concentrated

uEder reduced pré& %ﬁé‘umﬂ?é‘ltd@sdllggmg)cf”&&ea&dle%% SuFPf]-Pé;&OByJ-@oI um I
t t t t
t BLgngb? A %@8 S 8514 f’rsﬂgal%). :&3 fﬁ’r%lg[?:]%eélﬁl%\r/[%‘*gé’%}’-‘&ﬁéﬁd %ﬁwd ::-Ire%/fle? to
i 75 .
ob3 0 75 ol ) 23, 9 el L AN 35 ST IR, .,
2.40-2. 53( E‘nﬁH)th Q:t%z%s(f«@sl Qhirrda’ €3 69 ho%r%zg.ﬁ L2E)Lcn6- 84(s, 4H).

Exanpl e 8: Prepar at'|

1, 3-bi s[ 4- F , 4P o} )b \ i nyl ] propane
di hydr ochl %?Ing'rblﬁﬁé' %%Ndm kUhHRIE? M@P@?g}&)’ ﬁéo ééﬁa]ié%etp%é%z Ove MeO Owe
| n accor damemoweldh firldth IR rR2REa%H A xitireXdyPFe1tration, and the

1,3-bis[4-[5-vitro-2-(3,4,5-trinethoxyphenyl)benzoyl]- 1pi perazi nyl ] propane

(234 ny; yifeldraGe-wasasodicaitiateds vadeal eefelckdwpaiekshitem The
5-vitro-2-(3,4,5-trimethoxyphenyl)benzoic acid (280 ng; 0.84 mml) and
1, 3- bi s( 1pkpsndtiamy conoeateatedr aiegpddoehvasi ddsEvd8edyLnOmé@hamoll)
synt hesi zed by the grocess described in Referential Exanple 1. 38
(200 m riethylamine (10 ml; 72 mmol) and di-tert-butyl
dicarbonate (8.4 g; 39 mmol) were added to this solution
and the mixture was stirred at room temperature for 1 hour.
The reaction mixture was concentrated under reduced
pressure, and the resultant concentrated residue was
dissolved in ethyl acetate. The solution was washed
successively with 3N hydrochloric acid, a saturated agueous
solution of sodium hydrogencarbonate and saturated brine,

dried over anhydrous sodium sulfate and then concentrated

under reduced pressure. The resultant crude oil was
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Concentrated hydrochloric acid (0.090 m; 1.1 mmol) was added to a sol ution
of 1,3-bis[4-[5-nitro-2-

(3,4, 5tri met hoxyphenyl ) benzoyl ] - 1- pi perazi nyl ] propane (230 ngy; O.Zﬂ ﬁnﬁwﬁ 2362
in ethanol (5 m) and the reaction m xture was concentrated under reduced
pressure. A process of adding ethanol (10 m) to the residue and
concentrating the m xture under reduced pressure was perforned twice to
obtain the title conpound as a pal e yell ow anorphous powder. 1H NWVR

(DMSO-db, P&k B ERIY rCRAF ORHEL FHRRINY u‘h‘l? sHl 1iGRI99bs cbheBsbS:
1.80-1.95 . 2.70-2. 80 4 2. 60-3.50 6 3.74 6H) ,

3.81(s. | 2(H)r3b2tgiﬁj(’§ 44*)21 97?%?2%%89%,9%!)'6@@&%%5 %J‘z@éi&% 2H\2-§Ft‘

8. 28 , J=8, LAHz 2H) . ;. [

13- bi si 4. LSRR L & RTR A R DIETS Y DIRStAATe 251 eFakoRPTBr opane

Pr
di hydr ochl %gi de: NH2 H2N ~N~=N~ ~ 1 | NJ ~Nw 1f ~2HCLI1 0O O i |I MO ~ Ow
MeO ~ Owve lC}'O\/le 10~ Pal | adi um on carbon (50 ng) was added to a solution

in acetic acid-ngthgp - ' Qlﬁl ]

[ 5-nitro-2-(3, 4??‘- tri %&é%’g/gp ]ecn@%rn%ez(])jg/r?] -1- ]?pae?eatza}tnei/l (]1'p0r onf)lahe4'0
dihydr ochl Giriie) (Rels Ttiadl 1 Wd1 e iU Ofd 28thPY abrate (075 mPPobhe
process described In anple 8. After the mxture was stirred at room

tenper at ur endtiy13 DO INAET £ WISy d o S Bl ¥ SP 1 yersi G £y ed from the
reaction mxture by filtration. The fi I%rate was concentrated under reduced

pressure, actiySRicHEEES EAUSGMP; SP!48 iR Of SAtinEE Ve agenad boveye was

added to the resultant concentrated residue to conduct extraction with

chl or of or mprifve sy gand dray afivesre\asie b iitiesadtirrddll tenperaelited over
anhydrous sodi um sul fate and then concentrated under reduced pressure. The

resul tant drame Oidimasepurnd ity antemnratsd et dgr apguasd Spie Sauge] |
thereby obtaining 29 ng (yield: 37~) of
1, 3- bi s[ 4- [Hheamansen (13 thd-tes idbitch ovasp urgp oot oinl |dile ghpkretdieny | dpt opane
as a colorless oil. Concentrated hydrochloric acid (0.020 m; 0.24 nmol)
was added t®ldestias ikih Gltration to obtain 116 mg (yield: 76%) of
1,3-bis[4-!g-anino-2-(3,4,5trinethoxyphenyl)benzoyhﬂ-l-piperazinyl]propane
(29 ny; O. hidide iGPRRHDI2] 2 AL §HETEHR o SriBRYAYE was
concentrated under reduced pressure. After a process of adding ethanol (10
m) to the MEitdNg ARERon 1%t3Rd 't he mi xture under reduced pressure was
| the yesul tant {pncentrated residue was recrystallized from
e-diet $e

performed t
met hyl ene ¢ fg%edl- “to obtain the title conmpound as a pal e

yel low crystal | i ngHOWar o Mel# 1 N% R - 230G JARGRMRAT drdaN)s -

piperidinyl)-2-(dimethylamino)propane:

BocN NMex\_ NBoc

An aqueous 5N sodium hydroxide (5 ml; 25 mmol) was
added to a solution in methanol (5 ml) of methyl 2,2-
bis[(l-tert-butoxycarbonyl-4-piperidinyl)methyl]acetate
(906 mg; 1.9 mmol) synthesized by the process described in
Referential Example 3, and the mixture was stirred for 30
minutes in a bath controlled at 100°C. The reaction
mixture was made acldic by addition of 6N hydrochloric acid

and extracted with chloroform. The organic layer was
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1HNWR ( DVSO-d6 , 120C ) ( no NH+ proton of the ammoni um salt

observed) b: 1.90-2.15(m 2H), 2.60-3.01(m 4H), 3.20-4.50(n1|6kbfa4okg§
3.73(s,6H), 3.78(s,l2H), 6.60(s,4H), 6.72(br s,2H), 6.86(br d,J Zﬂ&z
7.23(br d,J=8.2Hz, 2H). Exanple 10: Preparation of

1,3-bis[4-[(E E)- 5 (4-trifluoromethyl phenyl) -2, 4- pent adi enoyl ] - 1- pi per azi ny
I]propane di hydrochloride: CF3 ~ ~J ~N~i CF3i ~ N~N~ ~ ~ ~ ~ 2HC1 - 0 O

15" bi S 4 A B G ﬁf‘#’%@?@ﬁiﬁﬁh@m%a%%e#wwm TO4LWR per azi nyl
4 84~ bt ai ned h wd
%Pél%p?ﬁ,eé AT 31 ﬂmﬁ%ﬁ%ﬁ?@# “Liﬂ%%%ﬁ%ﬂ?@%ﬁﬁ%%%‘u”%87 50 a4
...0.20
ol ) aynrei b BrREE HELE NS GROET P o VEh BT P Res By
Concent ratcﬁ? é‘j}’f'{é?&héoi' Ctﬁ&ée%;ﬁ Ooé’élé’iﬁ'lng Og 6 HIl 1458, 399?9 &P @

sol uti on

1, 3-bis[4-{(k 4 1 Vi) fﬁﬁﬁ razi nyl
] pr opane (illélE @s ng 1%&{ W&?é{%ﬂ)%f J‘S I?ﬁ?%ea e reac}H O%C%Jg ure was
concentratgd & negi_,er regigefe Ps essure. After a process of adding ethanol (10
m) to the residue and concentrating the m xture under reduced pressure was

perfornmed tw ce i ethepthimdt (consant 7 af &l niesl dUed Mete i EIsNGEpdEy¢ed from
et hanol - di et hyl ether to obtai n the title conmpound as a col orl ess

crystalli rwzmny\d(ao.sﬂnl ~2 -8 Thino 2P Ccane| e gy P Ndoh @B 1D (e arnposigi on) .
1HNWR ( DVBO-d6 ( 120C ) ( no NH+ proton of the ammoni um salt was

observed) nmoP) 20éte Jaddadizt@H) , s @1 ohEiéh 6 ntdRidne 3( VG-l P04 BH) 5
6.76(d, J=14. 6Hz, 2H), 7.03(d, J=15.6Hz, 2H), 7.15(dd, J=15. 6, 10. 4Hz, 2H),
7. 30(dd, JHids B( 1ot diiz; B oxyc &b InyB{ 47 13H) e r Ekinmpl pnedtihy Prapet &t | @i df
1,4-bis[4-[4-(3,4,5-trinmethoxyphenyl) benzoyl]- 1-pi perazi nyl ] but ane

di met hanes83®reg e: 1 Vol > synthegphed JoH, €@ Htbhase process, and

the mixture was stirred for 12 hours in a bath controlled
at 100°C. The reaction mixture was concentrated under
reduced pressure, and the resultant concentrated residue
was dissolved in ethyl acetate. This solution was washed
successively with a saturated aqueous solution of sodium
hydrogencarbonate and saturated brine, dried over anhydrous
sodium sulfate and then concentrated under reduced pressure.
The resultant crude oil was purified by column
chromatography on silica gel, thereby obtaining 639 mg
(yield: 61%) of 2-benzyloxycarbonylamino-1,3-bis(l-tert-
butoxycarbonyl-4-piperidinyl)propane as a colorless oil.

10% Palladium on carbon (125 mg) was added to a
solution in ethanol (10 ml) of 2-benzyloxycarbonylamino-
1,3-bis[(l-tert-butoxycarbonyl-4-piperidinyl)propane (639
mg; 1.1 mmol) synthesized by the above process, and the

mixture was stirred for 3 hours in a bath controlled at
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Ove O MeO I n accordance with the sane process as in Exanple 7,
1,4-bis[4-[4-(3,4,5-trimet hoxyphenyl)benzoyl]-1pi perazi nyl ] but ane ﬂ;iOAmm;ﬂmé
yield: 84~) was obtained as a colorless oil from

4-(3,4,5-trimet hoxyphenyl )benzoic acid (103 ng; 0.36 mml) and

1, 4- bi s( 1- pi perazi nyl ) but ane tetrahydrochloride (63 ng; 0.17 mmol)

synt hesi zed by the sane process as in Referential Exanple 1. A0.1 M

aqueous so Hg&on f et hanesul foni c aci 3.0 mM; 0.30 mvpl) was added to a
solution o under hydrogen. The catalyst was removed from the

b 4Ll ek def RLIoRbaRMetoY alsapgiaciay Ryane (110 1w

0.14 mol ) I'n et hano he réaction W&ncentrat ed

e e anGElsRnEiates b’ 3aRtanepeeaLuddd Mg’ hatol bde Slialo e

resi due an r~~=-concentrating the m xture un tced
pressure wgsipeLio i t r a residye was
recrystalli?éd% %o%g%gfggﬁoﬁ§3Fg%ﬂ@P g?ﬁéb%?%g%%%gsﬂbﬁhgggﬁf egggﬁpound as

col orl ess Eh@%@%Hx N‘Blthiiﬂgnpo%iﬁtg: m§6@?§:@3§:(@%QQWB%SizUaHiE}elg)—?tngNR( DVEO- d6

, 120C ) ( no NH+ proton o amoni um salt was observ

1. 70- 1. 80( Bu4idh - :2-386aeBicagodlyd-40papkeilisnda BEOpaHL o3 87(s, | 2H).
3.70-3.90(m 4H), 6.92(s,4H)) 7.50{d, J=8. 3Hz, 4H), .72?d,J:8.3FE,4FD.
Exanpl e 12cobbepakat ben.of 1,8-bis[4-[(E E)-5-(4-tert-butyl

phenyl) -2, 4- pent adi enoyl ] - 1- pi per azi nyl ] oct ane di hydrochloride: t-Bu t-Bu
%N J ~~ ~N ~ ~ & B72HaqueolisOsO1lliniancorfdanemadithytibe (game pLecess as in
Exanple 7, )

1, 8- bi s[ 4- B LE) abhd( §otientn- bybnbpbenhiyiir2dé- (én8radigenByP] tmpilpewarienyl ] oct a
ne (105 ng; yield: 72~) was obtained as a colorless oil from

(E, E) - 5- (42tded- ot gl phépghipn2 inpesesiandioiideadild ploiofy2-emisominB)y and
1, 8-bi s(1pi perazinyl )octane tetrahydrochloride (86 ng; 0.20 mmol)

synt hesi zeB1iBy latprécbysosvrprhpnyd-thelpesdddavddperreed (A7ReM8rent | al
Exanpl e 1. Concentrated hydrochloric acid (0.050 nm; 0.60 nmmpl) was added
to a solutPoﬁaoﬂm9}8-5V§FﬁeFGE?E)bg-(ﬂthPPve process, and the

mixture was stirred at room temperature for 30 minutes.
Acetic acid was then added to the solution to adjust the pH
to about 5, and the mixture was stirred further for 30
minutes at room temperature. The reaction mixture was
brought to pH about 10 by addition of aqueous 2.5N sodium
hydroxide and extracted with chloroform. The organic layer
was washed with saturated brine, dried over anhydrous
sodium sulfate and then concentrated under reduced pressure.
The resultant crude oilil was purified by column
chromatography on silica gel, thereby obtaining 388 mg
(vield: 98%) of the title compound as a colorless oil.
Referential Example 5:

Preparation of 1,3-bis(l-tert-butoxycarbonyl-4-

piperidinyl)-2-[(dimethylamino)methyl]propane:
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43 but yl phenyl) - 2, 4- pent adi enoyl ] - 1- pi perazi nyl ] octane (105 ng; 0.14

mml) in ethanol (5 m) and the reaction m xture was concentratenggdgp‘
reduced pressure. After a process of adding ethanol (10 m) to th e @u@mz
and concentrating the m xture under reduced pressure was perfornmed tw ce,
the resultant concentrated residue was recrystallized from nethanol -di et hyl
ether to obtain the title conpound as a colorless crystalline powder.

Mel ting point: 288-290C. 1H N , 120C ) ( no NH+ proton of the
ammoni um salt was observed) ég,ql.27(s,l8 Bocl- 28-1.32(rn, 8H),
1.43-1. 46(m 4H), 2.30-2.34(mﬁf;, 2.@;”:5. 1,5. 1Hz, 8H),

3.54(dd, J=5.1, 5. 1Hz, 8H), 6.60(d, J=14. 6Hz, 2H), 6.86(d, J=15. 6Hz, 2H),

6.95(dd, J=15. 6, 19ndlds 3de cOAIMY taht il Crdlidriatd (963G k8% SHz, 4H),
7.41(d, J=8.5Hz, 4H). Exanpl e 13: Preparation of

1, 8- bi s 4- rins15) &rd ZdEtdlY [ddtdirydiride ﬁ668 mg; 17 mmol) were added
pyridyl) -2, 4- pent adi enoyl ] - 1- pi pér azi nyl ] oct ane di hydrochl ori de: MeS , N

N% SMe N J'to- a~Nolution 13HEk tirdhydrd furScCofiaee (W L {he ey Mr ocess
as in Exanple 7, a pale yellow oil containing 1,8-bis[4-[(E E)-5-(2

met hyl t hi om@tmyll dy,|2-ba. - Reiad -aumddydarbgrey bz4 ipidderiiiny) 4 au~ ~~~~~
octane was obtained from (E, E)-5-(2-nethylthio-3-pyridyl)2, 4-pentadi enoic
acid (114 mpthyldbcemdte arid dl,d3- B S mqie) azymyte siicieah byt etheahydvaxdd or i de
(86 ng; 0.20 mmol ) synthesized by a process simlar to the process
descri bed idesRefidreghtiimlReBeargpitelal Exammks rat ethdythreoanlorixe avisl (0. 085
m; 1.0 mmol) was added to a solution of this pale yellow oil in ethanol (5
m) and t hétlEnrad demri Xk thoursvas ThenFercitdoad migdarer ¥agc congeadsigted After
a process of adding ethanol (10 m) to the residue and concentrating the
m xt ure und@eeARBC} REAFHITRs P (B T et 1R GULEHR &0
concentrated residue was recrystallized fronlethanoldi?%%ﬁé ether to obtain
I

71 ng (yi el@SiHANY Wis (He§q4ved ddhfRARF AEOTM paltey &0 Py &2S 1 i ne

powder . washed successively with 3N hydrochloric acid, a saturated
aqueous solution of sodium hydrogencarbonate and saturated
brine, dried over anhydrous sodium sulfate and then
concentrated under reduced pressure. The resultant crude
0il was purified by column chromatography on silica gel,
thereby obtaining 900 mg (yield: 96%) of 2,2-bis[(l-tert-
butoxycarbonyl-4-piperidinyl)methyllethyl alcohol as a
colorless oil.

After pyridine (0.090 ml; 1.1 mmol), carbon
tetrabromide (716 mg; 2.2 mmol) and triphenylphosphine
(567 mg; 2.2 mmol) were added to a solution in diethyl
ether (5 ml) of 2,2-bis[(l-tert-butoxycarbonyl-4-
plperidinyl)methyl]lethyl alcohol (476 mg; 1.1 mmol)
synthesized by the above process under ice cooling, the ice
bath was removed, and the mixture was stirred at room

temperature for 12 hours. The reaction mixture was
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Melting point: 190C (deconposition). 1H NVR (data of free base of the title
compound) (CDC13) b: 1.20-1.40(m 8H), 1.40-1.60(m 4H), 2.30-2.40(|h#HUG 2002
2.40-2.50(m BH), 2.59(s,6H), 3.50-3.80(m8H), 6.48(d, J=14.9Hz, 2H), -
6. 83(dd, J=15. 3, 10. OHz, 2H), 7.00(dd, J=7.6, 4. 8Hz, 2H), 7.08(d, J=15. 3Hz, 2H),
7.47(dd, J=14.9, 10. OHz, 2H), 7.64(dd, J=7.6, 1. 7Hz, 2H),

8.37(dd,J=4.8,1. 7THz, 2H). Exanple 14: Preparation of
1,4-bis[[4-g4-(3,4,5-trinethoxyphenyl)benzoyl]-l-piperazinyl]nethyl]cyclohe
xane di hydfé¢hpseRdeandsthe f4iltrate-was copseptgated npder redured | N ~ ~

Ove ' 2HC] Ove O MeO In accordance with the same process _as in Exanple 7,
crude crysPAP§SPTreg nfjje ofesultant crude oil was purified by column

1,4-bis[[4-%4-&3 4,5-trinethox¥phenyl benzoylg-l- iperazinyl%nethyl]cyclohe
xane were GBFAFALAIFABRY4OP3SA1EcA: BRBL hOREPR Hypgﬁéhﬁéps 46Pd™g@122 ny;
0.44 mol ) ,and ,4-bi;[%1-5iserazinyl)neth | 1 cycl ohexane tetrahydrochl oride
(85 ny: 0. 5BLRABE) BEFAt REsiLZ db5§(&’5?65é?§t§F§FP£P°Pglfﬁé process

d i bed in_Ref i, al le 1 trated hyd h [ id (0.050
T 0. 60 nRUPFEABSRRhdG-(BTAMCBP Y SABGPPERE BFuBL R ISELEPE BRL- |

ane (116 my: 0. LiURRGRY TRRLOEn BAar SPB AT hndoP e Poadt PO RIRE U ¢ vas
concent r at g YOdeln! SUAEHRLET UYLy, ARl 9T o OGRRS o8 1804101 kARl (10

m) to the“resirdue and concentratin e mxture und ucedpressure was

performed {wWgepnqthg E6S t c t es| iwasipecrystallized from
chloroforn$nﬁ?hgﬁél?d?ZtﬂbFQZtﬁggatgag%?aﬁg %o%b%3€%§?e?g: 58~) of the
title conpaundtagi@opahfinel kay miysbal hi, Geb@@we&er%bateggawbhya%c or
hi gher. 1H NVR (data of free base of the title conpound) ( 13) b:

0. 80-0. 90( ;+Blheriadhy2)05¢ Mb2bhomé t8913 p28paANEH) 432. h§¢ doJ87. fe14H)
2.25-2.60(m 8H), 46 11 4 AUG ~~~~~ 3.40-3.80(mBH), 3.89(s, 6H)
3.93(s, | 2Hsynthesized by the above process, and the mixture was

stirred for 4 hours in a bath controlled at 60°C. A 0.1N

aqueous solution of sodium hydroxide was added to the
reaction mixture to conduct extraction with diethyl ether.
The organic layer was washed with saturated brine, dried
over anhydrous sodium sulfate and then concentrated under
reduced pressure. The resultant crude oil was purified by
column chromatography on silica gel, thereby obtaining 243
mg (yleld: 60%) of the title compound as a colorless oil.
Referential Example 6:

Preparation of N,N-bis[(4-piperidinyl)methyl]methyl-

amine trihydrochloride:

HO/\ ME\QH 3HCI

Sodium cyanoborohydride (440 mg; 7.0 mmol) was added
to a solution of [(l-tert-butoxy-carbonyl-4-piperidinyl)-

methyl]amine (1.5 g; 7.0 mmol) in methanol (30 ml) under
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6.77(s,4H), 7.47(d,J=8.2Hz,4H), 7.58(d, J=8.2Hz,4H). Exanple 15: Pre?fratbgn
of 14b|s[[4[(E E)-5- (4-chl oro 4 A
phenyl ) - 2, 4- pent adi enoyl ] - 1- pi perazi nyl ] net hyl ] cycl ohexane dlhydrochlorlde
Oct \ ~NJ~NJ" " ~~~2HCL C O In accordance with the sane process
as in Exanmple 7, crude crystals (72 ng) of

1,4-bis[[4-[(E E)-5-(4-chl orophenyl) -2, 4- pent adi enoyl ] - 1- pi perazi nyl ] net hyl

| cyel ohexane Wegg ohial ned LEEMHFeuF)-Galdseblararhenyly- g, daeatadi gnoi

acid (92 pI peraziny Xane

tetrahydrog@i@{igg &§51ngﬁf? ggtgyg#gﬁggﬁ%Peglﬁggbpyd pgrocess simlar to

the process described In eren ncentrated hydrochloric

acid (0.038 s adde a n, et ol £5 ml) of the
a0 e Crystg-?ﬁ;a%%%n%@"giggge ¢ 9 finb2) 21 %heth B0l N( 5 RENOhnk

1,4-bi s[[4a&éﬁ£)aéi<ﬁ4pdsﬂ@00@menylb amélpe@éﬁélw@aa]té eh@eféghwhh{mt hyl']
cyclohexane and the reaction mxture was concentrated under reduced

pressure. #fi€fiénprocesehofimadeing eahaseirtd@ fby 1onbdhes! e and
concentrating the m xture under reduced pressure was perfornmed tw ce, the
resul tant tlemceodrpsell wesi ggBoves, r eeéymirthtaedas rovirpédagel dbemhyl
ether to obtain 66 ng (yield: 50% of the title 47 h 4 AUG ~Q-~ conpound
as a col ortespexaystal fonesponsers . Maltid np gt inin  miAB8AG Hed@@posi tion) .

1H- NMR (data of free base of the title compound) (CDC13) b:

0. 80- 1. 00(®oxdHntiatedd lubdém Reflucdd 7Bbrds 98 en difl , tize I8¢ sy ItanBHz, 4H) ,
2.30-2.51(m 8H), 3.50-3.80(m8H), 6.46(d,J=14.6Hz, 2H), 6.79(d, J=15. 6Hz, 2H),
6. 87(d, J=1%mcamt trEe@ Hres ¥dng- yagogaded) to 7a 492 Hargtad . &qUeRCHz, 2H) .
Exanpl e 16: Preparation of 1,4-bis[[4-[4-(3,4,5-trinmethoxy
phenyl)beﬁ%%y¢FLQDp?%e$%§1%WI?ﬁ@?ﬂ???ﬁ%ﬁ?@%@tﬂlﬁ?d?%%¢#%ﬁl%%¢r@ﬁbiﬂﬁo ~ 0

MO ~( ~~N~ ~ =N ~ pMe ' 2HCL i
with chloroform The organic layer was washed with

07
tuy t

saturated brine, dried over anhydrous sodium sulfate and
then concentrated under reduced pressure. The resultant
crude oil was purified by column chromatography on silica
gel, thereby obtaining 1.83 g (yield: 63%) of N,N-bis[(1l-
tert-butoxycarbonyl-4-piperidinyl)methyl]amine as a
colorless oil.

A 37% aqueous solution of formaldehyde (5 ml; 67
mmol) and sodium cyanoborohydride (314 mg; 5.0 mmol) were
added to a solution in acetonitrile (20 ml) of N,N-bis[(1-
tert-butoxycarbonyl-4-piperidinyl)methyljamine (1.0 g; 2.4
mmol) synthesized by the above process, and the mixture was
stirred at room temperature for 15 minutes. Acetic acid
was then added to the solution to adjust the pH to about 5,
and the mixture was stirred further for 48 hours at room
temperature. The reaction mixture was brought to pH about

10 by addition of agueous 2.5N sodium hydroxide and
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0 ~ ~ oM MO In accordance with the sane process as in Exanple 7,
1,4-bis[[4-[4-(3,4,5-trinmethoxyphenyl)benzoyl]- 1p|pera2|nyl]nethyl benzene
(157 nmg; yield: 96~) was obtained as a colorless oil from 4 AUG 20G1
4-(3,4,5-trimet hoxyphenyl )benzoic acid (122 ng; 0.44 mol) and

1, 4- bi s[ (1pi perazi nyl ) net hyl | benzene tetrahydrochloride (84 ng; 0.20 mol)
synt hesi zed by a process simlar to the process described in Referenti al

Exanpl e 1. g@@gﬁ@%ﬁa%ggg[Fg&OChkgrbCSQQ%g érggg§cn1ayer was waghggs added

to a solutron—o

i1 et hano! "rEep tERAE R bEaBelT SR EGRPE WAYARRAE BrltBh ShacRtPesuced
pressure. AhheEndnPLonessal adduag.et hanal (1B aLb ke s esi due and

concentrating the mxture GRd € was perforned tw ce, the

resul tant EQQE@@EB@tgguﬁ%§FQHew9§S ﬁ?ﬁ Xéhab%hésgu& Oghromatograghg

chl or of or m net hanol - di et et her taln e title conpoun

col orl ess 5ﬁy§m&bhnaeﬂowﬁ@rew bbbaala%@tgaa%g Q?%QHDO?:S%')OB)E 1H NVR (
DMSO-d6 , 120C ) no NF+ proton of the amonium salt was observed) b:

2. 65- 3. 10(N1ﬂE%is$(Z5Q§r§Hbut%x?%a%bgﬁgﬁkaH%lpé%lﬁ@ﬁglbaé&hyl]-
4.15-4.30(m 4H), 6.91(s, 4H) 6(d, J=8. 2Hz, 4

7.69(d, J=8metay4bhinkxaBphecdiorReepanatii.on of
1,4-bis[[4-[(E)-5-(3, 4, 5-tri net hoxy

phenyl) 2- pentenAﬂtyﬂoalkNlhydaeganlaynbﬁmubyhhbenngmeadehaﬂeocblmnlde Owve
MO ~OMo ~1 ~NJI ~ ~~oMMe ~2HCA | 0 ~ Ow MO In accordance
wth the saﬁemmomaewasaaddadExanﬁleqution in methylene chloride (3
1,4-bis[[4-[(E)-5-(3,4,5-trinmethoxyphenyl)-2-penten-4
ynoyl ] -1- pmbéraiiHyN}béSmyﬂ}beniehét932¢an99nyﬂe#dPiBSE}dmaylébtained as a
pale yellow oil from (E)-5-(3,4,5 49

methyl]methylamine (640 mg; 1.5 mmol) synthesized by the

above process under ice cooling. The ice bath was removed,

and the mixture was stirred at room temperature for 1 hour.

The reaction mixture was concentrated under reduced

pressure, and the resultant crude crystals were

recrystallized from methanol-diethyl ether, thereby

obtaining 412 mg (yield: 82%) of the title compound as

colorless needles (melting point: 280°C or higher).

Referential Example 7:

Preparation of N,N'-bis(4-piperidinyl)-N,N'-dimethyl-

ethylenediamine tetrahydrochloride:

Me OH
r::rN\/“N -4HCl
HN Me

After l1l-benzyl-4-piperidone (5.00 g; 26 mmol) and

sodium cyanoborohydride (1.25 g; 20 mmol) were added to a

solution of N,N'-dimethylethylenediamine (785 mg; 8.9 mmol)
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Cl ~ ~u~ zo~~ trimethoxyphenyl)-2-penten-4-ynoic acid (115 ng; 0.44 mmol)

and 1, 4-bi s[ (1-piperazinyl)nethyl]benzene tetrahydrochl oride (84 mq,éléﬁ)
nmol ) synthesi zed by a process simlar to the process described in G ZEZ
Ref erenti al Exanple 1. Concentrated hydrochloric acid (0.055 m; 0.66 mmol)
was added to a solution of
1,4-bis[[4-[(E)-5-(3, 4, 5tri nmet hoxyphenyl) - 2-pent en-4-ynoyl ] - 1-pi perazi nyl ] m

thyl]b 7 ; Q.16 | ). in.eth . .(5 dt ti

it Ut o viad R BREORTE: o O HRr AT AT et AR T Lge pPaEBeReSt addi ng

th | (1Q_m) to th i,d ti t 1 xt d d

br casur e udSTSNAFDr B ARRIES ARAT deurt A AandBiaPed AoGetd due
talli f, thyl .chl oride- | - di et hyl eth t btain th

it o compeaad ety TR Ryl R M i aasudet 8l PRy Ssnt . 208C

(deconposi %io‘%%)ss qllﬁt%b%’%% 81231 ,g,lé‘)gc%g‘ggg %H@o?‘r g&%}ﬂr%% of h j um

salt was o served) T 1.70-3.740(mA2H), 3.765- 3. m ; .?4%@%%%&&

3.79(s, 12 -4, : = ]

6. 98( 0, Jo18OME 3y o et prabherClophat]] et Baalte (B ne

1, 4-bi S[[ 4B tBord niethrd d EnAIRN @D Dacd14nP %At R LRI IEkmPi per azi nyl

] met hyl ] benzene di hydrochl oride: 50 ~4 his. 7~;":~aO0OMI ~/ 1 ~J 1 ~

a 2HC] ~a Mpel Brammalcdange Mydy tWaeheAmeyiRhoGRTtird%edN bEXARP! ried
1,4-bis[[4-[(E E)-5-(3,4,5-trinmethyl phenyl)-2,4

pent adi enoylerl apihg@radisn Wddikih whilFarzeaed( 18@nnebnwes tebtadnes s a
colorless crystalline powder from

(E, E) - 5( 3, £ebulceidrpidesspiieny| The, 4epebtadteopudeacil ¥&5 purifidd byol ) and
1, 4- bi s[ (1- pi perazi nyl ) net hyl ] benzene tetrahydrochloride (84 ng; 0.20 mmol)
synt hesi ze¢olyma whovess cgnaphar ono stild gar geds s thegebiyb et tiad nRaige & i al
Exanpl e 1. Concentrated hydrochloric acid (0.050 m; 0.60 mml) was added
to a sol ut M@n (gfield: 25%) of N,N'-bis(l-benzyl-4-piperidinyl)-N,N'-
1,4-bis[[4-](E E)-5-(3,4,5trinmethyl phenyl)-2, 4-pent adi enoyl ] - 1- pi perazi nyl ]
nethyl]benﬂém@ﬁﬁﬂy§4%le¥Q@4@ﬂﬁﬂ% 3iSn B CRANGILSES Ri)-and the reaction

m xture was concentrated under reduced pressure. After a process .of adding

ethanol (10 m) t8% Felladigfe oRnFarbRBehtrat PHY £RE FPREGRETRREEr reduced

Fecryst al | IYER PO REa (di-dy A arnBiord 6eki ROBBCmio( i ol o 47-) of
(decorposi eagt L8k B e TR Pay s 87 mTe R 1 M CheBd1Rd) " oveo ds,
120C ) 8 5%enzyl-4-piperidinyl)—N,N'-dimethylethylenediamine (757 mg;

1.7 mmol) synthesized by the above process, and the mixture

was stirred for 6 hours in a bath controlled at 55°C under

hydrogen. The catalyst was removed from the reaction

mixture by filtration, and the filtrate was concentrated

under reduced pressure. The resultant crude crystals were

washed with ethanol, thereby obtaining 497 mg (yield: 71%)

of the title compound as a colorless crystalline powder

[melting point: 275°C (decomposition)].
Referential Example 8:
Preparation of 1,4-bis[(4-piperidinyl)methyl]-

piperazine tetrahydrochloride:
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~1 ~ ~J'~ ~~~y 2.13(s,6H), 2.24(s,|12H), 2.38-2.44(m 8H), 3.51(s, 4H),
3.52-3.60(m 8H), 6.58(d,J=14.6Hz, 2H), 6.78(d, J=15.6Hz, 2H), i 4 AUG 200
6.91(dd, J=15. 6, 10. 7Hz, 2H), 7.10(s,4H), 7.19(dd, J=14.6, 10. 7Hz, 2H), l
7.26(s,4H). Exanple 19: Preparation of 2,6-bis[[4-][4-(3,4,5-trinmethoxy
phenyl ) benzoyl ] - 1- plpera2|nyl]nethyl]pyrldlne dlhydrochlorlde Oove MeO MeO
~~1 O MO ~ 1 ~ ~ ~N ~ N~~~ ~ ~ 2HA NJ/~~N O O I n accordance
with the sane process as in Exanple 7,

2,6-bis[[4-[4-(3,4,5-trimeth ﬁﬂy{) 4@yl]§gﬂlperazinyl]nethyl]pyridine
(157 ng; yield: 96~) was obfi ped asNgyﬁgborlé oil from

4- (3, 4, 5- trlnethoxyphenyl)ben20|c aci 26 ng; 0.44 mmol) and

2, 6- bls[(lplpera2|nyl)neth{ pyridi ne tetrahydrochlorlde (84 ; 0.20 mmol)
synt hesi zed by aA5F86é§sS Wthen of Wﬁéhﬁpﬁéé§§°6§§cﬁpﬂé&i@ﬁ koF-dient i al
Exampl e 1. gfntrate rochl ric a% 0. 080 m_; 0.96 nnol mas added
to a sol ut methy ene loride (1 ml) was adde

(157 mg; 0" %3 R Lo, R Y S Ao Ok n e e BEL i EbEr b&%twés] yridine
f d | (10

) to t ﬁfe%%eé%%ﬁf& an%%%%%@%af%}“ 57 ThoRe AR P edused Brdosur e was

52 perfor%dNt\N lso q: %%ltgﬁitam(i?x Q)t rat ﬁﬂ r925|6d#|§‘ \@sa % O%}cael lized

from met hanol - dlet t'i t1 e ¢onpou €ss

crystalling,pg ay%!%hggd@yt Ak %%qgre% fgng(ﬂ%¥%? ?he %%QC ) (

. no NH+ proton o the ammoni um salt was observed

3. 75(s, 6H) pa¥nB&las |I%H)orve% 86k Qia(eﬁhﬁké)tur% %és4s~rt%rﬁeﬁ“lat &odh( s, 4H),
7.48(d, J=8.2Hz, 4H), 7.54(d,'I=7.8Hz, 2H), 7.70(d, J=8.2Fz, 4

7.92(t,Jd= 7t&H@e&Hkur5X&%&|$ 2Qurkr.epradetonwasf added to the reaction
2,6-bis[[4-](E)-3-(2-naphthyl)-2propenoyl]-1-pi perazinyl ] nmethyl]pyridine: i
i I NI N Nixture Nd colduct extrQc@iom adcdr dédhgd wickltattlke s@he process as
in Exanple 7, crude crystals were obtained from

(E) - 3- ( 2- nepigamjilc) 12geapenas wasbied E8Ccessi®eldqd mitgh) Oaddl

2,6-bis[(1g perazi nyl ) nmet hyl ] pyridi ne tetrahydrochloride (92 ng; 0.22 nmol)
synt hesi ze@yByoghdogdes @cdidni lear agquechs sodydgdondedcsodddm @Yﬂ@peﬁ@wtla
Exanple 1. The crude crystals thus obtained were recrystallized from

chl or of or nFarRerate padosediwrated RFipg.edgiedsoyest anhy drioise sSeSdHBuUNd as

a colorless crystalline powder. Mltin oint: 200-202C. 1H NVR ( DMSO- d6,
120C) b: g§ulfate and then concentrate nder reduced pressure,

thereby obtaining crude crystals (645 mg) of (l-tert-
butoxycarbonyl-4-piperazinyl)methyl methanesulfonate.

Piperazine (86 mg; 1.0 mmol), potassium carbonate
(415 mg; 3.0 mmol) and potassium iodide (366 mg; 2.2 mmol)
were added to a solution in dimethylformamide (7 ml) of the
crude crystals of (l-tert-butoxycarbonyl-4-piperazinyl)-
methyl methanesulfonate (645 mg; about 2.2 mmol)
synthesized by the above process, and the mixture was
stirred for 2 hours in a bath controlled at 80°C. Water
was added to the reaction mixture to conduct extraction
with chloroform. The organic layer was washed with

saturated brine, dried over anhydrous sodium sulfate and
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~. ~ ~~h~ LI J~I 2.50-2.55(m8H), 3.56-3.66(ml2H), 7.20(d, J=15. 6Hz,ﬁl—2,
7.33(d, J=7. 6Hz, 2H), 7.46-7.52(m 4H), 7.60(d, J=15. 6Hz, 2H), AUG 2002
7.72(t,J=7.6Hz,IH), 7.75-7.90(m 8H), 8.06(s,2H). Exanple 21: Preparation of
1,4-bis[4-[4-(3,4,5-trinmethoxyphenyl)benzoyl]-1-pi perazi nyl ] benzene: O Owe
MO ~N I ~~Owi OB MO ~~ ~N MO O In accordance with the sane
process as in Exanple 1, crude crystals (35 ng; yield: 72~) were obtained
from 4( 3, 4thenr coniceatypitedy unden? deduaeid pradsige .0. Pdenpakhlaafdt

1, 4- bi s(1- pi perazi nyl ) benzene (15 ng; 0.061 nmol) synthesized by the
process destuideediln widsf eieiitfizld byaelleamd chiomatvde aphysioa $illlita
obt ai ned were recrystallized fromchloroformdiethyl ether to obtain the
title conpgeid Zhexredy obtasihitigy 208l mgnd ylewder 4188 bifng. ,@eibdis:[ (218- 219C.
IHNWR ( CDC13 ) b 2.90-3.30(m8H), 3.50-3.70(mBH), 3.90(s, 6H),

3. 94( s, | 2HEerg -batoxdidarbongA(-g, -4 gl petisiify 1) =@ tBid |pHperazine as a

7.61(d, J=8. 3Hz, 4H) . Exanpl e 22: Preparatlon of

1,1 -ethyl @ﬁé@irELABS[S(EiE) 5-(3,5 54 - (~_"~L

di met hoxy- 4-i sopr opox¥lphenyl ) -2, 4- pent adi eno hexahydr 0ol, 4-di azepi ne]: Owe
i-Pro ~ O~ i OVA KO ydr:ogemmhmomi@emnpﬁt%ry peeASSRUMc BlBORA! e (0.50
g; 3.6 mmol) was added to a solution in water of

1,1' - et hyl BRedi) ( Wegafded. toad &?é&tﬁ@)n ti@t F'&ﬁé?‘d#@@l@l Ghilgaidsss 2mpll1. 0
mol ) synt h$5| zed_ in chor dance with t n%r ocess .as _i.n Referenti al

Exanpl e 1. %né - A P&t 1W§E§r§:t‘|bﬂlrté’d‘Y§Prrb6’6‘ﬁ‘| PerdAdnydy) e hyild it es and
trated d f, di t ha 10 m) t
Che T osi duB RRESEgREORLSR m%ée%séroﬁrwaﬁr%&ﬁ%&%egﬁé o o tPuas |
f d Th | t ant L I.f I
Chr omat ogr BERGS8R SRAEES s CocianEhy B ars TeohEnaae) thiarhodbry
1,1 -ethyl agegl; %%%hyd‘i‘ﬂeliéxdbéf:ﬁpéigg réfiofefiol Bhacefe dh%xtheea&ggrdance
anple 1, no;

with the sane process as I'n e titlhe conpoun yield

7099 was obtairped at ool YehPpotaFRiPFRES 120Wde-sl. Ofhe reaction
(E, E)-5-(3, 5-di met hoxy- 4i sopr opoxyphenyl ) -2, 4- pent adi enoi ¢ acid (147 ny;

0.51 Ml ) maktubel wall RnRRedirchesaindes- kedudieaz pRicBeure] 8 afd the2l Ml )
synt hesi zed by the above process. 1H NVR (DVBO db, 120C) b:
1.20(d, J=6r2bn1taht, ckude( krydddds)wore Tetrystallgbedaifrom? me®hs 14k,
chloride-methanol-diethyl ether, thereby obtaining 154 mg
(yield: 84%) of the title compound as a colorless
crystalline powder (melting point: 280°C or higher).
Example 1:
Preparation of 1,2-bis[4-[(E,E)-5-(3,4,5~-trimethoxy-
phenyl)-2,4-pentadienoyl]-1l-piperazinyllethane

dihydrochloride:

OMe
MeO N/\,N\) J\N\@ - 2HCl
2

MeO
0

After oxalyl chloride (0.055 ml; 0.63 mmol) was added

to a solution of (E,E)-5-(3,4,5-trimethoxyphenyl)-2,4-
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55 E1 4 AUK tOu2 2.61-2.67(m4H), 2.70-2.76(m4H), 3.52-3.61(m

3.79(s, | 2H), 4.33(qq,J=6.2,6.2Hz, 2H), 6.58(d, J=14. 6Hz, 2H), 6.80(s, EL% AUG 2002
6.81(d, J=15. 4Hz, 2H), 6.96(dd, J=15. 4, 10. 7Hz, 2H), 7.21(dd, J=14.6, 10. 7Hz, 2H).
Exanpl e 23: Preparation of 1,1 -trinethylenedi[4-[4-(3,4,5

tri met hoxyphenyl ) benzoyl | hexahydro-1, 4-di azepi ne] di hydrochl ori de: Owve MO
MO ~~Ow | ~2HCL MO0 ~ 1 ~ I ~~~ ~ Ov O O Potassium carbonate (0.50

g; 3.6 nﬂD%énM@éi@H@fé £Q18 §9£@th§n bnaxeh@b1§ 1ifl diREthylformamide-
1,1 -tri hyl enedi (hexahydro-1 | azepi ne) tetrahydrochloride (540 ng:;

1.4 nmol) ﬁaﬂﬁfféhéesnlarﬁaéot@anCﬁlmstﬁlsh@n@éﬂeleéoes§§1ﬁ§ i nrrRef erentii al
Exanple 1. The m xture was stirred at roomtenperature for 15 m nutes and

concentr at e6e UDSER WwEFUSEHoPERSSHRE . the PROLEGSe Ofadddt NBreahanotobd0 M) to
the residue and concentrating the m xture under reduced pressure was

conduct ed tewperaiilicer £64! 8anhic@NESNt Al a8 Lhte st Yl ided by col umm
chromat ography on silica gel, thereby obtaining 323 ng (yield: 96~) of

1,1 -tri metcduiytenetatdexahidr ordddedilageps sere asoaobdhdnl €sadeil . In
accordance with the sane process as in Example 1,
1,1'-tri me¢hystabsli 8- [B;EB-8- 0631 41 bet hbwgphexybheenkdyl] 4-
hexahydro-1, 4-di azepi ne] (105 ng; yield: 78~) was obtai ned 56 11 4 Au~
~~~~ as a kohbafdéesoyl| chiomide( 3, 4, 5-tri net hoxyphenyl ) benzoic acid (118
ng; 0.41 mmol) and 1,1 -trinethyl enedi (hexahydrol, 4-di azepine) (42 ng; 0.17
mol ) synt hesi zed. %yDih%onb@nﬁl9tbtb®@1nﬁbh%eh%r@%édoh?ﬁrQQQQ r¥@saci d
(0.025 m; 0.30 nmol) was added to a solution
1,1'-trine%%@?@nﬁﬂl?45?l991gn51ﬁrWﬂ%?ﬁ%%?%h%ﬂ&??b@ﬁzb?lTﬁéx%ﬁyﬁr% 1, 4- di aze
pi ne] (46 ; é i n ethano n1% dthe. re ion re was
concentratggsﬁ%a%?P?Eﬁﬁé 3lb?5§§ﬁ?eteg ahy ﬁ%@%%?sf%a ?ééiﬂ%engaé suspended
i n diethyl g? E%CO[ eg g¥ tratlgn to ogtal ge t| e conpound
as a coIorT@% c?%g PFH+A8%pBYa R%T?IRE BRFRt 45 253 e %E% %ltlon)

Example 1 under ice cooling. A solution in methylene

chloride (3 ml) of (E,E)-5-(3,4,5-trimethoxyphenyl)-2,4-

pentadienoyl chloride synthesized by the above process was

further added dropwise to this solution under ice cooling.

After completion of the addition, the mixture was stirred

for 1 hour. A 5% aqueous solution of sodium

hydrogencarbonate was added to the reaction mixture to

conduct extraction with chloroform. The organic layer was

dried over anhydrous sodium sulfate and then concentrated

under reduced pressure. The resultant crude oil was

purified by column chromatography on silica gel, thereby

obtaining 133 mg (yield: 99%) of 1,2-bis[4-[(E,E)-5-(3,4,5-

trimethoxyphenyl)-2,4-pentadienoyl]-1l-piperazinyl]ethane as

a colorless oil.

Concentrated hydrochloric acid (0.050 ml; 0.60 mmol)

was added to a solution in ethanol (5 ml) of 1,2- bis[4-
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1H- NMR (data of free base of the title conmpound) (DVBO d6, 120C) ~:n4 UG Vool
1.57(tt,J=6.8,6.8Hz,2H), 1.70-1.82(m4H), 2.52(t,J=6.8Hz, 4H), ~ il
2.61-2.75(m8H), 3.48-3.61(m8H), 3.76(s,6H), 3.87(s,l2H), 6.92(s, 4H),
7.40(d, J=8. 3Hz, 4H), 7.67(d, J=8.3Hz, 4H). Exanple 24: Preparation of

1,1 -octanet hyl enedi [4-[ (E, E)-5(3, 4, 5-tri met hoxyphenyl) -2, 4- pent adi enoyl ] he
xahydr o- 1, 4di azepi ne] di hydrochloride: O MO ~ O MO ~ I i ~ N~N-N~ ~ |

~ OV ~2HCL(@ g ﬁ%fgvg,@EQr§$ethoiy6hé$§h?:z?4LﬁeaesaigﬁagflM&Lh the same

)<
process as I n Exa

1,1' - oct anpiputanedil éEﬁEnE)(52&3?§;5%Bi?”ﬁhBQ%yEQﬁEMééggé%pfﬂt@HFG”OY']he

xahydro- 1, 4-di azepine] (96 ny; yie was obt ai ned col orless oi

from (E, Eibévé3pfoebssnBhAOKHBNEBYEY 16n4mPRELERAE QHYI EoRCEALLd48qMD; O. 44
mmol ) and 1, 1' - oct anet hyl enedi (hexahydro-1, 4-di azepine) (91 ng; 0.20 mol)

synt hesi ze@nb¥rargaQ668Spsbskhige . t A 8&&5@@5 diefdi{@irﬁdtj atragepl e 1.
Concentrated hydrochloric acid (0.030 m; 0.36 mml) was added to a

sol ution of1d,m1joebatrehybenade|[ 4nd concentrating the mixture under

[ (E, E)5-(3,4,5-trinethoxyphenyl)-2, 4- pent adi enoyl | hexahydr o- 1, 4di azepi ne]
(76 ng; O.H8Fuowdl presseib8anas pbribrmaddtiwbee| edhei pasulgante was
concentrated under reduced pressure. A process of adding ethanol (10 m) to
t he resi dueonpentoatedt rasidyget Wesnrecuystahtibzedefiugednptkssole was
performed twice to obtain the title conpound as a pal e yell ow anorphous
powder . 1HiANEhyD\VBtheb, te20Crainothethtbeonompornd asmdnpahe suelloms
observed) b: 1.20-1.45(m 8H), 1.60-1.80(m4H), 1.95-2.40(m 8H),

2.95-3. 10(gr¥usfalring-Bowdeny 4H), 3.60-3.75(m4H), 3.72(s, 6H)
3.80-3.82(m4H), 3.82(s,l2H), 6.61(d, J=14.6Hz, 2H), 6.81(s, 4H),

6. 86(d, J=1MebrEngHpoint 9826883615 6, 10. 4Hz, 2H), 7. 26(dd, J=14. 6, 10. 4Hz, 2H) . .

Exanpl e 25; P t f 1,1'-bi -3-(3,4-di hydro-6,7,8 58 _~1 4 ~u~
2002t 11 et oL JRih Oy 15792 drafarily 51, S L PR He CBssten ~ ~ -
Qve MeO ~ |~ QMg MO ~ 1 ~ i N

2.80-2.90(m,12H), 3.54(44,J=5.0,5.0Hz,8H),

3.72(s,6H), 3.82(s,12H), 6.62(d4,J=14.7Hz, 2H),

6.80(s,4H), 6.81(d,J=15.4Hz,2H),

6.96(dd,J=15.4,10.7Hz,2H), 7.19(dd,J=14.7,10.3Hz, 2H).
Example 2:

Preparation of 1,2-bis[4-[4-(3,4,5-trimethoxyphenyl)-

benzoyl]-1l-piperazinyl]lethane dihydrochloride:

OMe 0

MeO (N “‘D
P OMe . 2HCI
ey o e

0 MeO

In accordance with the same process as in Example 1,
1,2-bis[4-[4-(3,4,5-trimethoxyphenyl)benzoyl]-1-
piperazinyl]lethane (84 mg; yield: 71%) was obtained as a

colorless oil from 4-(3,4,5-trimethoxyphenyl)benzoic acid
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Ove O In accordance with the sane process as in Exanple 7, crude crystals
wer e obtai ned from IR
(E)-3-(3, 4-di hydro-6, 7, 8tri met hoxy- 2- napht hyl ) - 2-propenoic acid (160 ng;
0.55 mmmol ) and 4, 4" - bi pi peridi ne di hydrochloride (60 ng; 0.25 mmol). The
crude crystals thus obtained were recrystallized from chl orof ormdi et hyl
ether to obtain 99 ng (yield: 56~) of the title conpound as a pale yell ow

talli 11 int: 253-256C. . 1H NVR db. 1200 b:

oo 3 20( ReoEe] 0,00, spd1PSpA" 1, 22838 p bR o N BER SR, 120
o aa(s ory teranarbebhortaBs oY Bhe BndtoCeiRiReE esh by Bnd3(s 2
1.1' - bi _ 2703 quinolyl k-2 1-4.4 -hiniperidine: 0 NN\N~i , N
5 In socor Suis, bEofHERo Rk dnZREeREARN b1 ket REML A1 T% 0 B Dstnl s (02

;yield: 46~ i.ngd Al 200
303 qui nol y1} ) 2%?%83@%%@?(:Pgﬁg%%éﬁﬁgr Fﬁga( ?845}%; feiY g9 AoMroddg

4" - bi pi penidi.Ag.di hyxdcochh ok Q8 ol k. 4 The |
Chus obraf idkBBed wYTLOCBILLER PEl A7R- pdsid TR, s T8eLEINEEBIR S D)
t

iltrati onphangbdeAzble 1LhthepeeRRoHRd 13¢nane0l( 8yl AgS 6F Y3t Ahbhye jpowder .
Mel ting po?nt?gz 0oC grghﬂghek.le—NNRQF]CD3OB-CéC13 ? 1. 5) ) bIy .

1.22-1. 41( sxAkhp11.(44mi )50 Z2HE, ré&a8313n0RGotdids, wds736hEentrated

dd, J=12~.5, 12. 5Hz, 2H), 3.20(br dd, J=12.5,12.5Hz, 2H), 4.30(br

d, J=12. SHzuRler #ediéced @réstirbhz, 2Hrode24(df Jaddimdize 2inol. 614 br

dd, J=8.4,6. 7Hz, 2H), 7.77(d,J=15.6Hz, 2H), 7.79(br dd,J=8.4,6.7Hz, 2H),
7.92(br d, 3. 4biz tBk) re8if8eband, do8céhitraling8tB6( mikhreoun8és, 2H)
Exanpl e 27: Preparation of

1, 3- bi s[ 1- F¢@pced( brésdumet Wasy perfdirmethyivigzei. ndBngy | Jeutaype ot de 4- pi per
i dinyl]propane: MeO ~ ~1 OV MO ~1 ~~ NN\ \ ~Ow OO In accordance
with the s&R¥ESpnrdéceysras sispPERdapl dn7meghgnelcapdt aP3lectedobyai ned from
(E)-3-(5, 6-di net hoxy-1, 1di met hyl - 2-i ndenyl ) - 2- propenoi ¢ acid_(33 ng; 0.12
mml ) and f}é35p§éﬂnpépiBpﬁ?PPpFBﬁaﬁétéflcﬁﬂPogPéSSSnﬁDF?;Oﬁﬁ%SErude
crystals thus béﬁLned wer.e recrystallized fromchl oroforndi ethyl ether to
obtain 16 ﬁﬁyng d"e4P8YIEF -the titl e 60

Melting point: 282-285°C.
lH-NMR (data of free base of the title compound) (DMSO-ds,
120°C) &:

2.40-2.70(m,12H), 3.40-3.60(m,4H), 3.70-3.90(m, 4H),

3.74(s,6H), 3.90(s,12H), 6.77(s,4H),

7.47(4,J=8.3Hz,4H), 7.59(4,J=8.3Hz,4H).
Example 3:

Preparation of 1,3-bis[4~[(E,E)-5-(3,4,5-trimethoxy-
phenyl)-2,4-pentadienoyl]-1l-piperazinyl]lpropane
dihydrochloride:

OMe MeO
Meoj:t]\Jﬁ\/Ajrr/\Nf\v/\N jrA\/«\/Ei:EOMe . 2HC
MeO Ao NS OMe

o) 0

In accordance with the same process as in Example 1,
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(~.'~ ~t~~ ~~r~LIl conpound as a pale yellow crystalline powder. Melting

4 a6 70

poi nt: 192-194C. 1H NMR (DMSO-d6, 120C) b: 1.05-1.15(m 4H),

1.20-1.30(m 6H), 1.31(s,|2H), 1.45-1.60(m 2H), 1.70-1.80(m 4H),

2.80-3.00(m 4H), 3.76(s,6H), 3.82(s,6H), 4.15-4.25(m 4H),

6.67(d, J=15. 9Hz, 2H), 6.99(s, 4H), 7.06(s,2H), 7.27(d, J=15.9Hz, 2H). Exanpl e

28: Preparation of 1,3-bis[1-[5-(3,4,5-trimethoxy

phenyl ) - 3- pyGi-8ylsqar-hqmy E)~4-gizpar, isditadimephopgpaenir -bEQ -~ Of v i

N~ |

f O

O In accordance with the sane process as in Exanple 7, the title conpound
(28 ny; Yyi ekedtadldenowad -abpaipeedzdnyd plopanes 135y algal iagduowdan from
5-(3,4,5-trinmet hoxyphenyl) - 3-pyridi necarboxylic acid (34 ng; 0.12 mml) and
1, 3- bi s( 4- papepbdtiadyledpaspan@al b2 yed 1ok 033 from) .(E1E)NSR(G,RYEG db |,

120C

) b 1.10-1.40(m|OH), 1.49-1.64(m 2H), 1.65-1.75(m 4H), 2.93-3.02(m 4H),

3. 76( s, 6H) trim@8hoxlydHenyl.)p2ntadiemodl) acdd97(1804kp,;: 0.49 mmol) and

7.97(dd, J=2. 1, 2. 1Hz, 2H), 8.49(d, J=2. 1Hz, 2H), 8.89(d, J=2. 1Hz, 2H). Exanpl e

29: 61

1,3~-bisQi2pRpepardnydn prbpane tetrahydrochloride (80 mg;

1,3-bis[1-[4-(3,4,5-trinet hoxyphenyl)benzoyl]-4-piperidinyl]-2-(dinmethylam
no) pr opane9 -BgdmaeR!)osiyadhecizele OyOvbeMproceiss described in

Referential Example 1.

Concentrated hydrochloric acid (0.040 ml; 0.48 mmol)

'was added to a solution of 1,3-bis{4-[(E,E)-5-(3,4,5-

trimethoxyphenyl)-2,4-pentadienoyl]-1-piperazinyl]propane
(130 mg; 0.19 mmol) in ethanol (5 ml) and the reaction
mixture was concentrated under reduced pressure. After a
process of adding ethanol (10 ml) to the residue and
concentrating the mixture under reduced pressure was
performed twice, the resultant concentrated residue was
recrystallized from methanol-diethyl ether to obtain the
title compound as a pale yellow crystalline powder.
Melting point: 263-265°C.
'H-NMR (DMSO-d¢, 120°C) (no NH' proton of the ammonium salt
was observed) &:

2.15-2.30(m,2H), 2.80-3.30(m,16H), 3.73(s,6H),

3.82(s,12H), 3.85-4.00(m,4H), 6.65(d,J=14.7Hz,2H),

6.81(s,4H), 6.87(d,J=15.4Hz,2H),

6.97(d4d4,J=15.4,9.7Hz,2H), 7.27(4d4,J=14.7,9.7Hz,2H).
Example 4:

Preparation of 1,3-bis[4-[(E,E)-5-(4-tert-butyl-2-

methoxyphenyl)-2,4-pentadienoyl]-l-piperazinyl]propane
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oMe ~ HCI MeO w~ N Nve2 Nw O O A 4N hydrogen chloride in ethyl cetate %
m; 4 nmmol) was added to a solution in ethyl acetate (0.5 m) of 4 AUG 2002
1,3-bis(l-tert-butoxycarbonyl-4-piperidinyI)-2(dinethylanino)propane (132
ng; 0.29 mmol) synthesized by the process described in Referential Exanple
4, and the m xture was stirred at roomtenperature for 30 m nutes. The
reaction m xture was concentrated under reduced pressure to obtain crude
crystals o 4pi.peri di nyl) - 2-(di met hyl am no) propane tri hydrochori de.
In accordaﬁ%éy§f?ﬁﬁéﬁg g Srre process as in Exanmple 7,
1,3-bis[1-[4-(3,4,5-trimethoxyphenyl)benzoyl] - 4p|per|d|nyl] 2- (di met hyl am n
o)propane (189 ngBu el d: 82~) Qg d as a 4B¥ss oil from
4-(3,4,5-trinet hoxy b é acid (1 ~0 mol ) anHChe crude
crystals of 1, 3-bis( ferd di nyT) - 2- (dlnet ylanlgo propane trihydrochoride
synt hesi zed by the a prod%ss Concentrated hy Fochl oric acid (0.060 m ;
0.72 mmol ) was added to a sol ution of

1,3-bis[1-[4-(3, 4,5 aEEbHHBHBéYQE‘EHyltEQeBER)(U Lrécegeeagdaﬂyhka%pi@ Tt hyl am
no) propane (189 ng; O. I n ethanol and the reaction

~~Q~; ~ m xtyusepWag4coneenryrated.- %BQQVth?QCQdeEﬁ§§9bﬁen?lQLQCQSS of addlng
ethanol (10 nl) to the residue and concentrating the m xtfure under reduced
pressure wpenpeafenspd jtwigepeRaebhgilNpibpahet (82cagpoyndias asp3l @axel | ow
anor phous powder. 1H NWR ( DVBO-d6, 120C ) ( no NH+ proton of the anmoni um
salt was obbeayndi hs &. paid. FelopdHpillf40ml(BOENM-BHY 4-tef@~bul90m 8H),
2.69(s,6H), 2.70-3.10(m4H), 3.20(mIH), 3.76(s,6H), 3.87(s,|2H),

4. 00-4. 10( ardekhosypBengl4HR, 47péhtddle8o3Ez a¢l, (B37680d, =823 MmodH) .
Exanpl e 30: Preparation of 1,3-bis[1l-[4-nethyl-3-(3,4,5
tr|nethoxyphényL;bbmséykplpepapénvdopybpaze(aeﬁﬁahyﬂranhhorpdspéﬁé
hydr ochl ori de: Me ~ ~ ~~~N,NWw2 N~~1 ~Ow . H1 OM0O ~O
~OVe OVe MBG: A04N0hwpé@eﬁY@ﬁhéﬁiléédl hYetthw preeearedescrilbed dmol ) was
added to a_solution in _ethyl acetate (0.5 nml) of

1, 3- bi s( 1- R&FETBRESR}cE¥BBRYL- 4-pi peri dinyl ) - 2(d|nethylan1no)propane (84

0. 19 I th t d tial I
2% and the mi xtu mag tE Rt et v AT PRI RETE BT, (PelrBimie Bt ht BEOLThe
reaction onc n [ d d e e 40+ ain crude
crystgls gké% éﬁg %lpegl |%§§8 g% g HE§E§ESHI gf% g%aﬁg tg?%yhrochgrlde.
63 ~ 4 Huty? 2~ methoxyphenyl) 2,4-pentadienoyl]-1l-piperazinyl] -

propane (49 mg; 0.070 mmol) in ethanol (5 ml) and the
reaction mixture was concentrated under reduced pressure.
A process of adding ethanol (10 ml) to the residue and
concentrating the mixture under reduced pressure was
performed twice to obtain the title compound as a pale
yellow amorphous powder,
'H-NMR (data of free base of the title compound) (DMSO-ds,
120°C) &:
1.30(s,18H), 1.58-1.67(m,2H), 2.33-2.43(m,12H),
3.49-3.59(m,8H), 3.85(s,6H), 6.57(4,J=14.6Hz,2H),
6.90-7.01(m,6H), 7.04(d4,J=15.6Hz, 2H),

7.20(d4,J=14.6,10.0Hz,2H), 7.40(d,J=8.0Hz,2H).
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I n accordance with the sanme process as in Exanple 7,
1,3-bis[l-[4-mathy|-3-{3,4,5-trimethoxyphenyl)benzoyl]-4piperidinylﬁl-‘é-Mﬁrz\O"JZ
et hyl am no) propane (53 ny; yield: 35% was obtained as a colorless oil from
4- et hyl - 3- (3, 4, 5tri met hoxyphenyl ) benzoic acid (112 ng; 0.37 nmol) and the
crude crystals of 1, 3-bis(4-piperidinyl)-2-(dinethylam no)propane

tri hydrochori de synthesized by the above process. Concentrated hydrochloric
acid (0.028xpmple. 24 nmol ) was added to a sol ution of

1, 3-bis[1-[4-net hyl -3-(3, 4, 5tri met hoxyphenyl ) benzoyl ] - 4-pi peridinyl]-2-(dim
et hyl am no) pr opaRgepBBatgon0o@6d ,3wbliy [4n [dt-H3ndl, 55 rdinke thndypheryddct i on

m xture was concentrated under reduced pressure. A process of adding

et hanol (1DeREPYLd -Lhoipesiagdayidddropasendibydngchlerddetur e under reduced
pressure was perfornmed twice to obtain the title conpound as a pale yell ow
anor phous powder. 1H NyR ( DVBO-dfi , 120C ) ( meoNH+ proton of the

anmoni um salt wasmed ved) 8: 1.10-1.25(m4H), 41ofte 45( m 2H)
1.65-1.80(m 8H), 2. 2?@6 , 2. 67(9%/2, @Q 2 800(m4H), 3.25(m 1 H),
3.76(s, 6H), 3.80(#eb2Hy, o-4i3?( 4Ry 6. B7(iS, ZF)OMg. 18( d 28ketl. 7Hz, 2H)
7.23(dd, J=7.8, 1. 7THz, 2H), o) —7.8FE>2 . anpl e 31: Preparation of
1,3-bis(1-[(E)-5-(3,4,5-trimedhoxy 0

phenyl ) - 2- pent en- 4-ynoyl ] - 4- pi peri di nyl ] - 2- (di met hyl am no) pr opane
hydrochl ori de: 6 1 4 _AUK 2U MeQ_MeO_~ OVEe | | + MeQ ~./ N Nwe2
NW 06—t O O ALANCRSEFSRERCCHIESR RS AebENDFoSEarare (2 PRFRELehol ) was
added to a;sqlyti i hyl -acet
1,3-bis(1-%é?fg%E?gi}géﬁgoﬁyP:}?%ﬁggpégyﬁgg¥&%?%8?%8?%&réﬁino)propane (135
mg; 0.30 mpehlrayahieghzefaly (S RGICEIR1ASSSHRIE FenoB%Bihsatae'aExaﬁp'e
4, and the mxture Was stirred at roonitenperature for 30 mnutes. The

reaction nkyige@edas o§aN¢ei algd undek ripdensdyphengt)Beh2o9Bt akRger ude
crystals of 1, 3-bis(4-piperidinyl)-2(dinmethylam no)propane trihydrochori de.

I'n accordanee mgthothe maBk)Paadess3adikN1Esapplrazinyl)propane
1,3-bis[1-[(E)-5-(3,4,5-trinmethoxyphenyl)-2-penten-4ynoyl]-4-piperidinyl]-2
- (di net hyl astrahptiepehtofidé MQ5 wigel 4. 147mpnonds sghtaensddedsbg €hkorl| ess
oil from (E)-5(3,4,5-trimethoxyphenyl)-2-penten-4-ynoic acid (157 ng; 0.60
mol ) and pPhRecesaddescydbalds iof Referbnsdapi pyangilayl) - 2-

(di met hyl am no) propane trihydrochoride synthesized bg t he above process.
Concent r at ed hydFeegeBtratgegi By@oogBdoric acid ffePiowls: aldd8 MHOa)

sol ution of

1, 3- bi s[ 1-FRE) 294e3, 5058 FRAUFERPpRENYI P-DIFEAT EA-43y Aoy FEATBEREXY I Nyl | - 2
Feact i on nPREGPE) REE2Eutder PAPER GAALL IPERERA bidenEr o0 Aopr Boekd of
addi ng ethgﬂogt %goqi%st%lsh%nQSthe reaction mixture was concentrated
under reduced pressure. After a process of adding ethanol
(10 ml) to the residue and concentrating the mixture under
reduced pressure was performed twice, the resultant
concentrated residue was recrystallized from methanol-
diethyl ether to obtaln the title compound as a colorless
crystalline powder.
Melting point: 262-265°C.
'H-NMR (DMSO-d¢, 120°C) (no NH' proton of the ammonium salt

was observed) &:

35



~1 ~4 AUG ~~~~ residue and concentrating the m xture under reduced pressure
was perfornmed twice to obtain the title conpound as a pale yellom(irqrmbgu?yz
powder. 1H NVR ( DVSO-db , 120C ) ( no NH+ proton of the anmonium salt was
observed) b: 1.00-1.20(m4H), 1.40-1.50(m 2H), 1.70-1.80(m 8H), 2.68(s, 6H),
2.80-3.00(m4H), 3.25(mIH), 3.74(s,6H), 3.80(s,|2H)) 4.15-4.25(m 4H),

6.73(d, J=15.4Hz, 2H)) 6.77(s,4H), 6.99(d, J=15.4Hz, 2H). Exanple 32:

Preparati on of

1, 3-bi s[1-[ 4- (3, 4; %5r¥r%frno%%he%yﬁ%%né%ﬂ/m}laHQn p%r?@(%y@l]llz [ (di net hyl am
|no)nethyl]propane hydrochl ori d MO ~~~1 ~ Ow ~

NN ONW2 OA 4%#%%d?o@éﬁ“c%ﬁbrlae87hse%%§P aée?%f% fq)n1 4 mol) was

added to a sol ut] et hyl acet (

1, 3-bis(1- tert b tg%bgaQﬁ%n9VZ42% pe?rg%ﬁ9n§ %[éﬂ?n%%hylanlno)nethyl]propan
e (67 ny; Q gnng synt hesi zed by the process described in Referenti al
Exanpl e 5, %WP fie meMevmssUrrmim HmmtammaUMefm 30 m nutes.

Th d b
crude orystal s oFtSBaRREtaR T Bol At BoT ) Tol FEU Rel gt bt o ECHOF br opane
tri mdg;pgﬁaéﬂguﬁé-pe&tena4_yé\sﬁ¥9r:p55e9599ﬁ9§ﬁ15905m the same process

1,3-bis[1-§ t hoxyphenyl ) benzoyl ] - 4pi peri di nyl ] -2-[ (di net hyl am
no)nethyl]p?% gﬁécﬁ%éfigg yield: 54~) was obtalned as a colorless oil from

4- (3, 4, 5trinet hoxyphenyl ) benzoic acid (157 ny; g mol ) and the crude
crystals of 1, 3- bi s(@Mepi peri di nyl) - 2- [(dlnethylanl O)dikt hyl ] pr opane
trlhydrochorldeM@9 sized by the above process. ncentratsﬁchydrochlorlc
acid (0.020 m; 0, 1) wascadded IV 2 sol ugh OMe

1, 3-bi [ 1- [ 4- (3M8O5¢t T | yI)beH&é‘yg Zpi peri di nyl ]-2-[ (di met hyl ani
no)nethyl]propane (62 ng) inépthanol (5 Mg and the reaction m xture was
concentrat ed under reduced pressure. A process of adding ethanol (10 nl) to
the residue and concentrating the m xture under reduced pressure was
perforned twi ce In abtardanbe vithetkonpanadrrecespaie jrelExammher bhous
powder. 1H-NMR ( DMSO-db , 120C ) ( no NH+ proton of the ammonium salt was
observed) Bi31bbdel4-LEEhT BH( 3.4, Bstuimethprrphenykhif3-Beten-480- 3. 00(m 6H),

3.75(s, 6 3.87(s,12H), 4.00-4.10 6.92(s, 4 41(d, J=8. 3Hz, 4
7. 68Ed JFD8Y13W111§-|} PEE%ﬁﬁFénXélePéﬁa?%bﬁ ‘89( yitla. s G ",

L8 oL RSl 308 7 DL REARERY | Bganoe o8- £520¥ L figbghl o 11
phenyl)-2-penten-4-ynoic acid (110 mg; 0.42 mmol) and 1,3-
bis(l-piperazinyl)propane tetrahydrochloride (72 mg; 0.2
mmol) synthesized by the process described in Referential
Example 1.

Concentrated hydrochloric acid (0.060 ml; 0.72 mmol)
was added to a solution of 1,3-bis[4-[(E)-5-(3,4,5-
trimethoxyphenyl)-2-penten-~4-ynoyl]-1l-piperazinyl]lpropane
(114 mg; 0.15 mmol) in ethanol (5 ml) and the reaction
mixture was concentrated under reduced pressure. After a
process of adding ethanol (10 ml) to the residue and
concentrating the mixture under reduced pressure was

performed twice, the resultant concentrated residue was
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~ ~ BUG ~o~~. Ove MeO MeQJ ~ OV ~ ~ HO NEO_vw~i~OVENNE20(RLQNZQQz

hydr ogen. chloride in ethyl acetate (1 m; 4 mmpl) was added to a sol*Utl

in ethyl acetate (0.5 m) of

1, 3-bis(1-tert-but oxycarbonyl - 4-pi peridinyl)-2[ (di met hyl am no) net hyl ] pr opan

e (92 ng; 0.20 mmol) synthesized by the process described in Referenti al

Exanple 5, and the m xture was stirred at roomtenperature for 30 m nutes.

The reaction m x uiﬁ_waﬁ concentrateg Hnd reduced eressure to_obtain
a4:-326fs Vi |

crude cryst§F&¥§ EXOPi FAPREP fﬁgLP&dF ERy FanPREFABL F¥R] pr opane

tri hydroch nige. In_accqrdance th tﬁ sane progﬁss as in Example 7,

1, 3-bi 5[ 1- FCELS5SPRPRUES: AR st RERTORENOT. SEREHELNLRGNBYITSE: pi peri d) nyl ] - 2

-[ (di neth i, 1 t hyl 46 ; yield: 31~ bt ai ned I

b oo METIRBRRHELPSEEEALT 00 LSS 2100 S8 T " e
; 0.40 I t al f .

rln,gsi Ei s( 432%‘;’%"#‘%21 ﬂ@‘f‘if zg{'?g‘%’g?ﬁ;# %iﬁs Ng) P%Y ?E/ﬁ;‘} E?Epgh% %‘?T%Hﬁfbgﬁ?y ggo _

synt hesi zed Ry gr?{e%egproces_s. ncent rat ed hydrochl oric aci : ;

0. 24 mvol ) "was “adde sol ution of

1,3-bis[1-[(E)-5 1455bRi h -4 i idinyl]-2

(i met byl e o) asthy T o SEEaEs B DY) 2B ARy ot PRy et P BT ) et

t he reaction nixgggg(g@§2g900gnggaa¢61?§ gH), 6477t s&iy i 5~1 under reduced
pressure. A process of "adding ethanol (10 ne) to the residue and

concentrating theg goxhugei1yndar. 2agdugedipacgsusesmaszperformed twice to
obtain the title conpound as a pal e yel |l ow anor phous powder. 1H NWR (
DVSO-dfi , EX3fAR1E :no NH+ proton of the anmonium salt was observed) b:
1.20-1.40(m8H), 1.60-1.80(m 7H), 2.75(s,6H), 2.80-3.00(m6H), 3.74(s, 6H),
3.80(s,12H), 4.1Brdpafamidh) p£6172¢Ui3F25[8HL328) J - BriMé¢thdkyphenyl) -
6.98(d, J=15. 4Hz, 2H). Exanpl e 34: Preparation of

1, 3- bi s[ 1- B¢ BrobY8ya )51t piiperheipyhdpybparepent en- 4- ynoyl | - 4- pi peri di nyl ] -

2- propanecar boxylic acid: Ov MO MeQJ ~ OV MO ~ ~ N~~N ~ ~ ~ OV CO ~i -1
OMe MeO
MeO OMe
/\/\
MeO AN 0 m Z OMe
0 o]

1,3-Bis(1l-piperazinyl)propane tetrahydrochloride
(57 mg; 0.16 mmol) synthesized by the process described in
Referential Example 1 and N,N-diisopropylethylamine (0.28
ml; 1.6 mmol) were added to a solution of 3-(3,4,5-
trimethoxyphenyl)-2-propynoic acid (80 mg; 0.34 mmol) in
tetrahydrofuran (3 ml). Diethyl phosphorocyanidate (0.055
ml; 0.37 mmol) was gradually added to the mixture under ice
cooling. An ice bath was removed, and the mixture was
stirred at room temperature for 1 hour and water was added
to the reaction mixture to conduct extraction with
chloroform. The organic layer was washed with saturated

brine, dried over anhydrous sodium sulfate and then
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O O In accordance with the sane process as in Exanple 7, nethyl ‘! MG 2017
1,3-bis[1-[(E)-5-(3,4,5-trinmethoxyphenyl)-2-pent en4- ynoyl] 4- plpenl 'ﬁyﬁi f&h
- propanecar boxyl ate (136 ng; yield: 88~) was obtained as a col orl ess oi

from (E)-5(3, 4, 5-tri met hoxyphenyl)-2-penten-4-ynoic acid (116 ng; O0.44

mol ) and net hyl 2, 2-bi s[ (4-pi peridinyl)nethyl]acetate di hydrochloride (70

ng; 0.21 nmol) synthesized by the process described in Referential Exanple

2 SélﬁylgﬂuFﬁU%QtOdlu P% rox'g%u%gpgireg%ug%p )The rggultgnE Egué added to

1,3-b 1] (E)L- 5-(3.4, h h I 1] - 2-
propahzga£% éy 3% t £ p enyhéy %g%%%&ybé %&h erlggggs?
dth t d f 1 Th
r eact ﬁnmm%%#uﬁg“ﬁc.%ﬁn;&é%s o by aﬁé%‘ﬁ%%%ﬁﬁ%éﬁ%%h?aﬁ% 88 d and
t ted w | .aue d
bri ne, dri S8y G a2 Ao e 3 AR R ey

reduced prQ5§g5%al£hg5r§®ul&qghﬁprqqq )Oids WRS QH&&Eh%@Fgﬁgﬁgl%%g~) of the

chr omat ogr aphy on silica~gel er eby ‘obtai nin
title compeyid A4%s3 Rl %bggllom1annrphous powder. 1H NVR (DMSO d6) 1200)
(no OH proton of the carboxyl group was observed) b: 1.00-1.90(m|4H),

2.40- 3. 00( @e ngaf%{%§76 8,4%)%625 | 2H), 4.10-4.20(m 4H),

6.71(d, J= 15 4ru 97(d, J=15. 4Hz, 2H) . Exanpl e 35:

Prepar at i ofyOfiMR ﬁlDMSO ds, 120°C) &:
N, N-bis[[1-[4-(3,4,5 tr|nethoxyphenyl)benzoyl] 4- pi peridinyl]nmethyl]nmethyl a

m ne hydrochl ori deseQ¥k W20 VO .1Hz ,RHQVE 2VH0 -2 . 53{m74HY,~ ~ OV ~ HCO N a
N O Oln accordance with the sane process as in Exanple 7, 70 t~. ~
~1, ~(~ ~~' ~~ 3.50-3.88(m,16H), 3.77(s,6H), 3.82(s,12H), 6.84(s,4H).

N, N-bi s[[1-[4-(3, 4, 5-trinethoxyphenyl)benzoyl ]-4pi peridi nyl] net hyl ] net hyl am
i ne (144 ngxappdledB:94~) was obtained as a colorless oil from
4-(3,4,5-trimethoxyphenyl ) benzoic acid (126 ng; 0.44 mmol) and

N, N-b.s[(4p|per.arﬁppyw@ﬂﬁy|pﬁeﬂh9|aﬁﬁﬁﬁefﬁrpﬁyapoenKépﬁdé (67 mg; 0.20
nmol ) synt hesi zed by the process described in Referential Exanple 6.

Concent r at éd HgdheyPHEnY 1dOed 2y id45 - mlpeﬁag&nﬁﬂgpfoﬁégeadded to a

sol ution of

N, N—b|s[[ldﬁ£y€§QEQ§ﬂﬁ#%ﬁhoxyphenyl)benzoyIJ 4- pi peri di nyl ] met hyl ] met hyl am
ine (142 ng; 0.18 mmol) in ethanol (5 m) and the reaction m xture was
concentrated under rediized pressure. A pepcess of adding ethanol (10 m) to
t he resi due and conc atrnm/bhé\nfxgur~ nnder reduced pressure was
performed twice to o nnhe titl e ooppepnd as a %ﬁbprless anor phous
powder. 1H NMR (DVBO-dfi, 120C) (no NHA oton of 4 anmoni um sal t

MeO OMe MeO
MeO OMe

In accordance with the same process as in Example 7,
1,3-bis[4-[5-nitro-2-(3,4,5-trimethoxyphenyl)benzoyl]-1-
piperazinyl]propane (234 mg; yield: 69%) was obtained as a
pale yellow oil from 5-nitro-2-(3,4,5-trimethoxyphenyl) -
benzoic acid (280 mg: 0.84 mmol) and 1,3-bis(1l-
piperazinyl)propane tetrahydrochloride (143 mg; 0.40 mmol)
synthesized by the process described in Referential

Example 1.
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was observed) b: 1.35-1.40(m4H), 1.80-2.00(m4H), 2.10-2.20(m 2H),
2.70-3.30(mIIH), 3.75(s,6H), 3.86(s,|2H), 4.00-4.15(m 4H), 6. 91(s,ﬂ—|)‘, )
7.41(d. J=8. 2Hz, 4H) . 7.67(d, J=8. 2Hz, 4H) . Exanpl e 36: Preparation of . M4 86 200}
N, Nbis[[1-[(E)-3-(6, 7, 8-trinethoxy

2- napht hyl ) - 2- propenoyl ] - 4- pi peri di nyl ] met hyl ] met hyl am ne hydr ochl ori de:

MO ~~ N ~~Ov MO ~~1/ N-MN~~1 ~pM ' HC1 OV OO MO 71 ~1

~ .At~a 202 | it i I

N Nbi ol {1 (B - SEREEORES Y ByRBOCRIBELR BRIRS (33 08B IS TS AL i nyi g m
t hyl th 1 S QW S i_ned .60l oRrl oil f

L) (e DVERTRBRLS Lo oiBrclon6p) 1atnataL stz B0l vgl a5 ol o

N, N- bi s[ ( 4t&liﬁ%rth@5<%mﬁ§tmleh%wI-qrrb%etrralzm&rl%%ghgge éga% lﬂ%@;GO- 086

mol ) synt hesi zed by the process described in Referenti anpl €

Colnc te ntrat ]90.! 2hy 8ineah! ehi e+t&ahé1( Q5029 )Mand0+R4 waEBlk 1WaS masdade!l Qad
solutron o

N, N- bi s[ [ 1cbhEEn3rafed Shderetrdaned paRlishyk).- 22 phopeasy! bf 4a@apggi di nyl I m
et hyl ] met hyl am ne (57 ng; 0.074 mmol) in ethanol (5 m) and the reaction

m Xt ure wagthaneant(rnat ed )urderhecdecedupr angucenclnftrateng eheaddi ng

ethanol (10 m) to the residue and concentrating the m xture under reduced
pressure waixpeatrktounddrt wedaced presisnreh@asi peefoampdutdias &opal e yel | ow
anor phous powder. ~HNVR ( DVBO-db , 120C ) ( no NH+ proton of the amoni um
salt was obbéaiedthe: tit2e- todpowndHps & al2. Yeldce®HpmoZphous. PowmdesH) ,
2.78(br s,3H), 3.88(s,6H), 3.93(s,6H), 4.00(s,6H, 4.25-4.37(m 4H),

7.13(d, J=15H4RMR 2HPMST - A SLZAHE) TnSSNH, JptstdnizoRHyhe ammonium salt
7.71(dd, J=8.5,1.5Hz, 2H), 7.74(d, J=8.5Hz, 2H), 8.04(br s,2H). Exanple 37:

Pr epar at i oiagf oRsRrvieidd[ d:[ 4- (3, 4, 5-tri nmet hoxy

EL‘S{‘V' ) benzoyl ] -%-.%i()'[-)?r.iggi(@flzlﬂ')w’ N7odbmEEhN gyl 8nedl M a0n T em) T4 AT
3.74(s,6H), 3.81(s,12H), 6.75(s,4H),
7.77(4,J=8.5Hz,2H), 8.19(d4,J=2.4Hz,2H),
8.28(dd,J=8.5,2.4Hz,2H).
Example 9:
Preparation of 1,3-bis[4-[5-amino-2-(3,4,5-

trimethoxyphenyl)benzoyl]-1l-piperazinyl]propane

dihydrochloride:
NH, HaN
SUS A SVS
N N
- 2HCl
° e
MeO O OMe MeO OMe
MeO OMe

10% Palladium on carbon (50 mg) was added to a
solution in acetic acid-methanol (1 ml-1 ml) of 1,3-bis[4-
[5-nitro-2-(3,4,5-trimethoxyphenyl)benzoyl]-1l-piperazinyl]-

propane dihydrochloride (91 mg; 0.10 mmol) synthesized by
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di hydrochloride: O 0 MO ~ ~ ~ ~ N~N~ ~i ~ O ~ 2HC1 MO \ ~
~Ove O MeO In accordance with the sanme process as in Exanple 1, Jﬂﬂ NG ﬂmz
N, N -bis[1-[4-(3,4,5-trinethoxyphenyl)benzoyl]-4piperidinyl]-N,

- di net hyl et hyl enedi am ne (159 ny; yield: 87% was obtained as a col orl ess
oil from 4-(3,4,5trimethoxyphenyl)benzoic acid (173 ng; 0.60 mml) and
N, N bi s(4-pi peridinyl)-N, N -dinethyl ethyl enedi am ne tetrahydrochl oride (92

?gl Conaont POE %@é?%ih%%%r%ﬁsé inPERE58Tn S”%%iw%%f”e@%%ﬁ"v?aarp'e
[ 4-(3.4.5 N

N - di et hy PERRYPEnal BnPle tEBEeRgE hggé?é%ﬁ BRABE hoEBHRR. LAbY he

reaction néé{&igendeagoggﬁgééﬁysggﬁngﬁe E ??n ®E%§g£g bThe cpncentrated

resi due was Sus her an y fP¥tration to
obtain theg rd n oi nt:
263C;(decon%%é+%F%§§p Qﬁ%ﬁﬁ;%@fﬁ%@ ree ase .%Qfﬁgp Iﬁféﬁﬁé%ugd?l

(M0 o 3Rty LT 1 BRI dgfeelp Uty GoBiall

4.04-4. 15(H¥df&%eﬁ§arb6nétérﬁa§ ad8e83ts, 4hb. rZsﬁiEQnQ ~8orEBnfbhtea
7.68(d, J=8 . Exanpl e 38: Preparation of

N N - bi S[lrééiahaow dohdudtSektraBthoxyRhenythbepgoyth: 4-Moastghmyt] - N,
-di net hyl ethylenediamne: F/ ~~N~N MO ~ ~ ~ N~ M MO ~ O OWe
layer was washed with saturated brine, dried over anhydrous
sodium sulfate and then concentrated under reduced pressure.
The resultant crude o0il was purified by column
chromatography on silica gel, thereby obtaining 29 mg
(yield: 37%) of 1,3-bis[4-[5-amino-2-(3,4,5-trimethoxy-
phenyl)benzoyl]-1l-piperazinyl]propane as a colorless oil.
Concentrated hydrochloric acid (0.020 ml; 0.24 mmol)
was added to a solution of 1,3-bis[4-[5-amino-2-(3,4,5-
trimethoxyphenyl)benzoyl]-1l-piperazinyl]propane (29 mg;
0.030 mmol) in ethanol (5 ml) and the reaction mixture was
concentrated under reduced pressure. After a process of
adding ethanol (10 ml) to the residue and concentrating the
mixture under reduced pressure was performed twice, the
resultant concentrated residue was recrystallized from
methylene chloride-diethyl ether to obtain the title
compound as a pale yellow crystalline powder.
Melting point: 230°C (decomposition).
lH-NMR (DMSO-dg¢, 120°C) (no NH' proton of the ammonium salt

was observed) &:

1.90-2.15(m,2H), 2.60-3.01(m,4H), 3.20-4.50(m,1l6H),
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I n accordance with the sane process as in Exanple 1, the title conqﬂuhdmAﬂQ&M
ng; yield: 83~) was obtained as a col orl ess anorphous powder from-
4-fluoro-3-(3, 4, 5tri met hoxyphenyl ) benzoic acid (59 ng; 0.18 mmol) and

N, N bi s(4-pi peridinyl)-N, N -dinethylethyl enedi am ne tetrahydrochl oride (29
ng; 0.072 mmol ) synthesized by the process described in Referential Exanple
7. 1H NVR (DMBO db, 120C) b: 1.36-1.49(m4H), 1.69-1.78(m4H), 2.31(s, 6H)
2.52(s,4H)) 2.57-2.66(m 2H), 2.86-2.99(m4H)) 3.76(s,6H), 3.83(s,|2H),
4.00-4.13(m 4H), 36782¢s SHM) , 377816dd2H38. 6,.801E=48)9HS . 2B br s, 2H),
7.35(ddd, J=8.5,2.3,4JHF=4.9Hz,2H), 7 . 50 ( dd, J=2 . 3, 9JHF=7 . 6Hz ( 2H
) . Exanple 39: Pr8paPAt Aod=8f 2H242Hi)s[ [[12P4br3d4I58t RHARRHOXY

phenyl ) benzoyl ] - 4- pi peri di nyl ] met hyl ] pi perazine M0 O~ OMs | OW ~ F 74

~ 4 ~~ 2~-EXgMR}8r 8Ol oride: Ove MeO | ~ 0 MO ~ 1 % N- ~N-N | ~ ~ OV ~
2HC1 O I i Owve Owe In accordance with the sane process as_in Exanﬁle 7,
1, 4- bi s[[ 1- [ 4- (3PECBarRtARPNEky prénPLSbAant 6% E) 2pr par LALAYRPREMBENYRi-per azi

ne (101 ng,. vield: 8299 was qobtained_as . a colorless oil from
4-(3,4,5-tPP%B?hgigpﬁé%ﬁPFBéﬁfanljcﬂdPegfrﬁﬁ}n@iéﬁrﬁﬁﬁpﬁ and

1, 4- bi s[ (4Rt peri dinyl t hyl ] pi perazi ne tetrahydrochl oride (64 ng; 0.15
nmol ) syntﬁégyggacgéo%ﬁgeﬁrocess described in Referential Exanple 8.

Concentrated hydrochloric acid (0.050 m; 0.60 nmol) was added to a
CF3

sol uti on of CFg NN
1,4-bis([1-[4-(3, 4,@nyl )be\;;,b 1 j i di nybjmet hyl ] pi per azi
ne (100 ng; 0.12 nmol) TH €t Randl (5 nl) afd the reaction m xture was

concentrated under reduced prssure. After “a process of adding ethanol (10

m) to the residue and concentrating the m xture under reduced pressure was

perforned tw ce, thhackgsdhhaBt w¢@ACERL! 3hRE pesbEYE ¥8sifepkymbakl hzed from
nmet hanol -di et hyl ether to obtain the title conpound as col orl ess needl es.

Mel ting poLnB-b26142¢3€, E)HsSNYR-¢BVBOudGomé2AE) phaayNy2paot on of the

amoni um salt was observed) 8: 75
pentadienoyl]-l-piperazinyl]propane (111l mg; yield: 84%)
was obtained as a colorless amorphous powder from (E,E)-5-
(4-trifluoromethylphenyl)-2,4-pentadienoic acid (107 mg;
0.44 mmol) and 1,3-bis(l-piperazinyl)propane
tetrahydrochloride (72 mg; 0.20 mmol) syntheslzed by the
process described in Referential Example 1.

Concentrated hydrochloric acid (0.040 ml; 0.48 mmol)
was added to a solution of 1,3-bis[4-[(E,E)-5-(4-
trifluoromethylphenyl)-2,4-pentadienoyl]-1l-piperazinyl]-
propane (111 mg; 0.16 mmol) in ethanol (5 ml) and the
reaction mixture was concentrated under reduced pressure.
After a process of adding ethanol (10 ml) to the residue
and concentrating the mixture under reduced pressure was
performed twice, the resultant concentrated residue was
recrystallized from ethanol-diethyl ether to obtain the

title compound as a colorless crystalline powder.
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1.15-1.35(m4H), 1.80-1.90(m4H), 1.97-2.10(m 2H), 2.70-2.80(m4|—b UG 2002
2.80-3.40(m | 2H), 3.75(s,6H), 3.86(s,l2H), 3.95-4.10(m 4H), 6. 92( ﬁll—e
7.41(d, J=8. 2Hz, 4H), 7.68(d, J=8. 2Hz, 4H). Exanpl e 40: Preparation of
1,4-bis[[1-][4-nethoxy-3-(3,4,5

tri met hoxyphenyl ) benzoyl ] - 4- pi peri di nyl ] met hyl ] pi perazi ne di hydrochl ori de:
Owe ' ~Ove |l MBO~N~NI| ~~OW .2HCLI MO ~ | ~ N~ ~N~~OW 1~ 0

O
Ove I n accordance with the sane process as in Exanple 7,

bi s[ [ 1 MeA-tiBI YA ( 32441°5, reeBhbexyRReRYl.) benzoyl ] - 4pi peri di nyl ] met hy

o]

, 4-
| ] pi perazine (81 ny; yield: 61~) was obtained as a colorless oil from
4- met hoxy- 3H¢8MA, SbMsERUDOXYPHRNY | )i pratod 6E0QhBUamBoddulimel) tand
1, 4bi s(4- pi peridi nyl ) methyl ] pi perazine tetrahydrochloride (63 nmg; 0.15
mol ) synt e zaddrwddie surocess described in Referential Exanple 8.
Concentrated hydrochloric acid (0.040 m; 0.48 nmmol) was added to a
sol uti on of 2,20(t,J=7.3Hz,2H), 2.55-3.65(m,12H),
1, 4-bi s[[1-]4-nmethoxy-3-(3, 4, 5trinet hoxyphenyl ) benzoyl ] -4- pi peri di nyl ] net hy
| ] pi perazi ne (80 3my;5-3.@9Am8d ), i6n Tét(vardeil 4.5HdA,.2HAnd the reaction m xture
was concentrated under reduced pressure. After a process of addi ng ethanol
(10 M) to the résid®dd . amd 5z&Hz .@dhoet rldt(iddly FHS -6 OurtdzuRder. r educed
pressure was performed twice, the resultant concentrated residue was
recrystallized f rlomOfeithairdid & dnyiHzet250r. (7o 6§0t7ai’s (MéHi-t | e compound as
colorless needles. Melting point: 251-253C. 1H-NWVR ( DMSO-d6 , 120C ) ( no
NH+ protonﬂﬁamﬂﬁ9z%ﬁmniun1sa|t was observed) 8: 1.10-1.30(m 4H),
1.75-1.85(m 4H), 95-2.05 H)., 55- 3. 5
3. 81(s, I2H) 3. 85(’7?1’&%“1&’ 2f 1fé(}‘a15|1|)41 Té’(é Eﬂ)tri?‘eﬁ‘("acl;)fh@né’lliz) 2H),

7.30(d, J= 1Hz 2 33(dd, J 8 e th obt a| .ned conpounds
accordi ng to l% e]séh’tp Wé"rﬂy traélez %J_Dmet-[lanﬁfﬁl o 10. 77

OMe
e O O -~ MUXQ\Q .2CH,S0;H

In accordance with the same process as in Example 7,

Ve

l,4-bis[4-[4-(3,4,5-trimethoxyphenyl)benzoyl]}-1-
piperazinyl]lbutane (110 mg; yield: 84%) was obtained as a
colorless oil from 4-(3,4,5-trimethoxyphenyl)benzoic acid
(103 mg; 0.36 mmol) and 1l,4-bis(l-piperazinyl)butane
tetrahydrochloride (63 mg; 0.17 mmol) synthesized by the
same process as in Referential Example 1.

A 0.1 M aqueous solution of methanesulfonic acid
(3.0 ml; 0.30 mmol) was added to a solution of 1,4-bis[4-
[4-(3,4,5-trimethoxyphenyl)benzoyl]-1l-piperazinyl]butane
(110 mg; 0.14 mmol) in ethanol (15 ml) and the reaction
mixture was concentrated under reduced pressure. After a

process of adding ethanol (15 ml) to the residue and
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concentrating the mixture under reduced pressure was
performed 3 times, the resultant concentrated residue was
recrystallized from methanol-diethyl ether to obtain the
title compound as colorless prisms.
Melting point: 166-169°C (decomposition).
lH-NMR (DMSO-d¢, 120°C) (no NH' proton of the ammonium salt
was observed) §:
1.70-1.80(m,4H), 2.38(s,6H), 2.90-3.20(m,16H),
3.76(s,6H), 3.87(s,12H), 3.70-3.90(m,4H), 6.92(s,4H),
7.50(d,J=8.3Hz,4H), 7.72(4,J=8.3Hz,4H).
Example 12:
Preparation of 1,8-bis[4-[(E,E)-5-(4-tert-butyl-

phenyl)-2,4-pentadienoyll-l-piperazinyl]octane

dihydrochloride:
t'BU - /\(\IY\N/\\ t'BU
O 0T e
NN I
(0]

In accordance with the same process as in Example 7,
1,8-bis[4-[(E,E)-~5-(4-tert-butylphenyl)-2,4-pentadienoyl]-
l-piperazinyl]octane (105 mg; yield: 72%) was obtained as a
colorless o0il from (E,E)-5-(4-tert-butylphenyl)-2,4-
pentadienoic acid (101 mg; 0.40 mmol) and 1,8-bis(1-
piperazinyl)octane tetrahydrochloride (86 mg; 0.20 mmol)
synthesized by a process similar to the process described
in Referential Example 1. |

Concentrated hydrochloric acid (0.050 ml; 0.60 mmol)

was added to a solution of 1,8-bis[4-[(E,E)-5-(4-tert-
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butylphenyl)-2,4-pentadienoyl]-1l-piperazinyl]octane (105
mg; 0.14 mmol) in ethanol (5 ml) and the reaction mixture
was concentrated under reduced pressure. After a process
of adding ethanol (10 ml) to the residue and concentrating
the mixture under reduced pressure was performed twice, the
resultant concentrated residue was recrystallized from
methanol-diethyl ether to obtain the title compound as a
colorless crystalline powder.
Melting point: 288-290°C.
lH-NMR (DMSO-dg, 120°C) (no NH' proton of the ammonium salt
was observed) &:
1.27(s,18H), 1.28-1.32(m,8H), 1.43-1.46(m,4H),
2.30-2.34(m,4H), 2.38(dd4,J=5.1,5.1Hz,8H),
3.54(dd4,J=5.1,5.1Hz,8H), 6.60(d4,J=14.6Hz, 2H),
6.86(d,J=15.6Hz,2H), 6.95(dd,J=15.6,10.2Hz, 2H),
7.21(44,3=14.6,10.2Hz,2H), 7.36(d4,J=8.5Hz,4H),
7.41(d4,J=8.5Hz,4H).
Example 13:
Preparation of 1,8-bis[4-[(E,E)-5-(2-methylthio-3-

pyridyl)-2,4-pentadienoyl]-l-piperazinyl]octane

dihydrochloride:
MeS._N
N._SMe N ?
U O/\(\%\& P \I 2HCI
PN I
(0]

In accordance with the same process as in Example 7,
a pale yellow oil containing 1,8-bis[4-[(E,E)-5-(2-

methylthio-3-pyridyl)-2,4-pentadienoyl]-1l-piperazinyl]-
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octane was obtained from (E,E)-S-(2-methylthio-3-pyridy;)-
2,4-pentadienoic acid (114 mg; 0.44 mmol) and 1,8-bis(1l-
piperazinyl)octane tetrahydrochloride (86 mg; 0.20 mmol)
synthesized by a process similar to the process described
in Referential Example 1.

Concentrated hydrochloric acid (0.085 ml; 1.0 mmol)
was added to a solution of this pale yellow oil in ethanol
(5 ml) and the reaction mixture was concentrated under
reduced pressure. After a process of adding ethanol (10
ml) to the residue and concentrating the mixture under
reduced pressure was performed twice, the resultant
concentrated residue was recrystallized from ethanol-
diethyl ether to obtain 71 mg (yield: 47%) of the title
compound as a pale yellow crystalline powder.

Melting point: 190°C (decomposition).

!H-NMR (data of free base of the title compound) (CDCl;) &:
1.20-1.40(m,8H), 1.40-1.60(m,4H), 2.30-2.40(m, 4H),
2.40-2.50(m,8H), 2.59(s,6H), 3.50-3.80(m,8H),
6.48(4,J=14.9Hz,2H), 6.83(dd4,J=15.3,10.0Hz,2H),
7.00(d4d,J=7.6,4.8Hz,2H), 7.08(d4d,Jd=15.3Hz,2H),
7.47(dd,J=14.9,10.0Hz,2H), 7.64(d44,J=7.6,1.7Hz,2H),
8.37(dd,J=4.8,1.7Hz,2H).

Example 14:

Preparation of 1,4-bis[[4-[4-(3,4,5-trimethoxy-
phenyl)benzoyl]-1l-piperazinyl]methyl]cyclohexane

dihydrochloride:
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Table 5 N/(CH2)n\ No AZ -NB ~(CH2)n~ MeO 17 MO -C=C-CH=CH -N N-

-CH2MeO hoe Me 18 -(CH=CH)2- - ~ - -CHZMe MeO 19 MeO -N N -CH2_ l{lll\ﬁqwg %@w
CH=CH - ~ - -CH2_ r ~ ~) 4 AUG ~ou~ Oa~cd Ex I I NMcO n T
Uuuv r ~r ObO '"fl CO'fl dO 'a b0 "OCGCCCCCO-. O-~0-.1p
ON.afn~Ch.a~.aWEcTT¢c¢cZ~c~—~cz~c~~zzazl|l TxUUTTU

O

C N

OMe
0

MeO
MeO O O/\O\/O O OMe +2HCL
OMe

0
MeO

In acdordance with the same process as in Example 7,
crude crystals (118 mg) of 1,4~bis[[4-[4-(3,4,5-trimethoxy-
phenyl)benzoyl]-1-piperazinyl]methyl]lcyclohexane were
obtained from 4-(3,4,5-trimethoxyphenyl)benzoic acid (122
mg; 0.44 mmol) and 1,4-bis{(l-piperazinyl)methyl]-
cyclohexane tetrahydrochloride (85 mg; 0.20 mmol)
synthesized by a process similar to the process described
in Referential Example 1.

Concentrated hydrochloric acid (0.050 ml; 0.60 mmol)
was added to a solution of the crude crystals of 1,4-
bis[[4-[4-(3,4,5-trimethoxyphenyl)benzoyl]-1-piperazinyl]-
methyl]cyclohexane (118 mg; 0.14 mmol) in ethanol (5 ml)
and the reaction mixture was concentrated under reduced
pressure. After a process of adding ethanol (10 ml) to the
residue and concentrating the mixture under reduced
pressure was performed twice, the resultant concentrated
residue was recrystallized from chloroform-methanol-diethyl
ether to obtain 105 mg (yield: 58%) of the title compound
as a pale yellow crystalline powder.

Melting point: 280°C or higher.
'H-NMR (data of free base of the title compound) (CDCl;) &:
0.80-0.90(m,4H), 1.85-2.05(m,2H), 1.80-1.90(m,4H),

2.16(4,J=7.0Hz,4H), 2.25-2.60(m,8H),
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3.40-3.80(m,8H), 3.89(s,6H), 3.93(s,12H),
6.77(s,4H), 7.47(4,J3=8.2Hz,4H), 7.58(d,J=8.2Hz,4H).

Example 15:
Preparation of 1,4-bis[[4-[(E,E)-5-(4-chloro-

phenyl)-2,4-pentadienoyl]-1l-piperazinyl]lmethyl]cyclohexane

dihydrochloride:
(@]
Cl O~
\[::Ly¢\%¢er»/' N cl

0]

In accordance with the same process as in Example 7,
crude crystals (72 mg) of 1,4-bis[[4-[(E,E)-5-(4-chloro-
phenyl)-2,4-pentadienoyl]-l-piperazinyl]methyl]lcyclohexane
were obtained from (E,E)-5-(4-chlorophenyl)-2,4-
pentadienoic acid (92 mg; 0.44 mmol) and 1,4-bis[(1-
piperazinyl)methyllcyclohexane tetrahydrochloride (85 mg;
0.20 mmol) synthesized by a process similar to the process
described in Referential Example 1.

Concentrated hydrochloric acid (0.030 ml; 0.36 mmol)
was added to a solution in ethanol (5 ml) of the crude
crystals (72 mg; 0.090 mmol) of 1,4-bis[[4-[(E,E)-5-(4-
chlorophenyl)-2,4-pentadienoyl]-1l-piperazinyl]lmethyl]-
cyclohexane and the reaction mixture was concentrated under
reduced pressure. After a process of adding ethanol (10
ml) to the residue and concentrating the mixture under
reduced pressure was performed twice, the resultant
concentrated residue was recrystallized from methanol-

diethyl ether to obtain 66 mg (yield: 50%) of the title
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compound as a colorless crystalline powder.

Melting point: 284°C (decomposition).

'H-NMR (data of free base of the title compound) (CDCl;) §:
0.80-1.00(m,4H), 1.40-1.50(m,2H), 1.75-1.95(m,4H),
2.15(4,J=7.3Hz,4H), 2.30-2.51(m,8H),
3.50-3.80(m,8H), 6.46(d,J=14.6Hz, 2H),
6.79(d,J=15.6Hz,2H), 6.87(d4,J=15.6,10.0Hz, 2H),
7.29-7.39(m,8H), 7.42(dd,J=14.6,10.0Hz,2H).

Example 16:

Preparation of 1,4-bis[([4-[4-(3,4,5-trimethoxy-
phenyl)benzoyl]-1-piperazinyl]lmethyl]benzene

dihydrochloride:

OMe

MeO i'ﬂ (0]
MeO O Q“@\/O O OMe . 2HCI

o

In accordance with the same process as in Example 7,
1,4-bis[[4-[4-(3,4,5-trimethoxyphenyl)benzoyl]-1-
piperazinyl]lmethyl]benzene (157 mg; yileld: 96%) was
obtained as a colorless oil from 4-(3,4,5-trimethoxy-
phenyl)benzoic acid (122 mg; 0.44 mmol) and 1,4-bis[(1-
piperazinyl)methyl]benzene tetrahydrochloride (84 mg; 0.20
mmol) synthesized by a process similar to the process
described in Referential Example 1.

Concentrated hydrochloric acid (0.065 ml; 0.78 mmol)

was added to a solution of 1,4-bis[[4-[4-(3,4,5-



34 M0 -C=C-CH=CH -N, r- bond COON Mg ~--~0 MeO single ~N- 35 MeOk} M Adbdl”’
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Test Exanple 1: Evaluation of inhibitory effect on production of |IgE
ant i body:

trimethoxyphenyl)benzoyll-1l-plperazinyl]lmethyl]benzene
(157 mg; 0.19 mmol) in ethanol (5 ml) and the reaction
mixture was concentrated under reduced pressure. After a
process of adding ethanol (10 ml) to the residue and
concentrating the mixture under reduced pressure was
performed twice, the resultant concentrated residue was
recrystallized from chloroform-methanol-diethyl ether to
obtain the title compound as a colorless crystalline powder.
Melting point: 264°C (decomposition).
'H-NMR (DMSO-dg¢, 120°C) (no NH' proton of the ammonium salt
was observed) §:

2.65-3.10(m,8H), 3.75(s,6H), 3.82-3.86(m,8H),

3.86(s,12H), 4.15-4.30(m,4H), 6.91(s,4H),

7.46(4,J=8.2Hz,4H), 7.63(s,4H), 7.69(d,J=8.2Hz,4H).
Example 17:

Preparation of 1,4-bis[[4-[(E)-5-(3,4,5-trimethoxy-

phenyl)-2-penten-4-ynoyl]-l-piperazinyl]lmethyl]lbenzene

dihydrochloride:
OMe
MeO O‘/
(N (N SN oMe - 2HCI
MeO x yZ N\//\©\/N\)
0 OMe
MeO

In accordance with the same process as in Example 7,
1,4-bis[[4-[(E)-5-(3,4,5-trimethoxyphenyl)-2-penten-4-
ynoyl]-1l-piperazinyl]methyl]lbenzene (127 mg; yield: 83%)

was obtained as a pale yellow oil from (E)-5-(3,4,5-
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A spl een was enucl eated froma nouse (Balb/C, male, aged 8 meeks)gpquU% 2002
shredded in 0.3~ BSA/HBSS to prepare single cells by neans of a 200-nes
screen. Further, the single cells were henolyzed by 0.75 anmoni um chl ori de
17 MM Tris solution to prepare a splenocyte suspension (1 x 10'/nl) using
RPM 1640 medi unmi 25 nM HEPES/ 0. 3~ BSA. After the suspension was reacted
with a rat anti-nouse Thy-1,2 nonocl onal anti body (product of Cedarl ane
Co.) at 4C for 1 hour, the reaction m xture was centrifuged, and the

sedi nent cetimenbhoryphepgnded-pgaianti-yndic/ atidRPML 6 HeBESOBSA) mmaiyer the
suspensi on was then reacted with a | owcytotoxic rabbit conplenment (product
of Cedar| adrdCbd, #-bisB7C-papetahdoy]l)hethgd Jbehkenaere renoved by specific
gravity centrifugation using |ynpholyte M (product of Cedarlane Co.) to

obt ai n a Btetrahydzechanriadevi(84l mgecell. 80 mhpd) Byothesigedsbg. 2 ml/well)
were cultured for a day together with LPS (E. coli 026:B6, product of DI FCO
Co.) usi ngPEC98SGeEimpllaretonbhseprpcgsgpodgeibef anRgferentiabas added
to conduct_culture further for 7 days. Each test agent was added on the
first day B¥@PRéecdlture, and the amount of IgE in a culture supernatant

was neasured by ELI SA after the culture% therebﬁ cal cul ating out the
i nhi bi tory effectobfeRhEatgenhY8ROPRLOPIEdRELF0RC 0PSBEML; 1066 mmelyn | gE

anti body. The inhiRQitory activities_of the test ents at a concentration
of 10'6 M %P8 eﬁaﬁﬁ R %aﬁPéu£i9nT85|é'ilbtﬁﬁgéaﬁgE?E§aﬂﬁréfﬁb.)|nhibitory
effect on grodu

| gE3100595 B%Tﬁgéégggﬁéégéé7%2@8%5?&0638&86%&1bo%%%ﬁ%?iébﬁb#@eFﬁbbéTRlAL
AL S IRE PLaN ol S BABEYER HREE TR M Ry ST,
and are heP&QcE§SBuhi§§ure was concentrated under reduced pressure.
After a process of adding ethanol (10 ml) to the residue
and concentrating the mixture under reduced pressure was
performed twice, the resultant concentrated residue was
recrystallized from methylene chloride-methanol-diethyl
ether to obtain the title compound as a pale yellow
crystalline powder.
Melting point: 268°C (decomposition).
'H-NMR (DMSO-ds, 120°C) (no NH* proton of the ammonium salt
was observed) &:
1.70-3.40(m,12H), 3.65-3.90(m,4H), 3.74(s,6H),
3.79(s,12H), 4.00-4.25(m,4H), 6.77(s,4H),
6.78(d,J=15.3Hz,2H), 6.98(4,J=15.3Hz,2H), 7.58(s,4H).
Example 18:
Preparation of 1,4-bis[[4-[(E,E)-5-(3,4,5~-trimethyl-
phenyl)-2,4-pentadienoyl]l-1l-piperazinyllmethyljbenzene

dihydrochloride:
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medi ci nes for preventing and treating inmunol ogical diseases in mhlchﬂlgd“h
participate, for exanple, various allergic immunol ogi cal diseases such as
asthma. 89 a ~ ~uc 2002 ., CLAIMS 1 (anended). A conpound represented by
the follow ng general formula (1): 0 ~O0 Il /(CHzZ)m /(CHZ)m~ Il A-Z-C ~V
B-Y-X-Y-B NNCZ-A ~(CH 2)" /| ~(CH 2Z)" /| d) wherein Ais a residue of an
alicyclic conpound which nmay be substituted) an aromatic conpound whi ch may
be substituted) or a heterocyclic conpound which nay be substituted; X is a
singl e bond; a | ower alkylene group which may be substituted; a dival ent
resi due of an alicyclic conpound which may be substituted, an aromatic
conpound whi ch $°substituted, or

substituted; an im group whyt
an oxygen atom Y

al kyl i m no group;

4 sul at om or
m no “or | ower

In accordance with the same process as in Example 7,
l,4-bis{[4-[(E,E)-5-(3,4,5-trimethylphenyl)-2,4-
pentadienoyl]-1l-piperazinyllmethyl]benzene (100 mg) was
obtained as a colorless crystalline powder from (E,E)-5-
(3,4,5-trimethylphenyl) -2, 4-pentadienoic acid (95 mg; 0.44
mmol) and 1,4-bis[(l-piperazinyl)methyl]benzene
tetrahydrochloride (84 mg; 0.20 mmol) synthesized by a
process similar to the process described in Referential
Example 1.

Concentrated hydrochloric acid (0.050 ml; 0.60 mmol)
was added to a solution of 1,4-bis[[4-[{(E,E)-5-(3,4,5-
trimethylphenyl)-2,4-pentadienoyl]-1l-piperazinyl]-
methyl]lbenzene (100 mg; 0.14 mmeol) in ethanol (5 ml) and
the reaction mixture was concentrated under reduced
pressure. After a process of adding ethanol (10 ml) to the
residue and concentrating the mixture under reduced
pressure was performed twice, the resultant concentrated
residue was recrystalllized from methanol-diethyl ether to
obtain 69 mg (yield: 47%) of the title compound as a
colorless crystalline powder.

Melting point: 278°C (decomposition).

'H-NMR (data of free base of the title compound) (DMSO-ds,

120°C) &:
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Zis a group of -CH=CH, -CSC-, -(CH=CH)Z-, -C =C CH=CH or - CH{TH GBG- 1n1pr
a dival ent residue of benzene, pyridine, pyrimdine or pyrazine which may"
be substituted; Bis a nitrogen atomor =CH; and mand n are the sanme or
different fromeach other and independently an integer of [lto 4, 90 T~
~ All ~~o0~ with the proviso that when -Y-X-Y- is a |ower al kylene group
which is unsubstituted and Zis -CH=CH, A is neither a phenyl group which

5 onsubet Ut cdarion, . eyl ) enes ypheryd a8 sellchlr 5ok, g1 ol vate

thereof. 2. The conp he" sa or the'sb

according to C ai . i [ Fndenyl z:rph |, napht hyl,
dihydronaphthyl,3?%%o?$¢§&?§%?ﬁ60€y$?(%y$ig%I?HgU?%%IyI or isoqui nol yl

group which may pe;gupsilisiteg, byui, to $1 subsilisest o Sphecig(, fromanmong a
hydr oxyl group, haloggn atons,ziom%r alkyf groups” whi ch’ ' may %g'substituted

by 1 to 3 hal ogen, 8¢ p&B4n} OWRr 1 &} &@Xy= DX O4IPBo . Pz 2PHNO UI O8I0, 4H) .
monoal kyl ami no groups, di al kyl am no’ groups, and | ower al kylthi o groups. 3.
The conmpoumgamphe salt thereof, or the solvate thereof according to Caim
|, wherein Xis a |lower al kylene group which may be substituted by one or
nmor e substit uent Brepatat och f 6 O peOBYs hpd open( 31 95~ t Biteelionyl group,

| oner al kyl groups which may be substituted by an am no group,

nonoal kyl epheny §j) bepzoyl i+ at kKypananbnyg! buethy biwyrbdkoxy groups, a carboxyl
group) | ower al koxycarbonyl groups, an am no group, alkylam no groups,

di al kyl am é@ibhygdoapsloridetro group, a cyano group, and aral kyl groups; or
an imno group which may be substituted by a | ower al kyl group. 4. The
conpound, the salt OWereof, or the solvate ther¥8 qﬁﬁording to Clairn 1)
wherein X is aMivad resi due of a cycloalkaneiﬁﬁ g 5 to 8 carbon
atons, which ma ?Le NQIe, B NDLe\ 8tbstiydient s 28Kllect ed .
from anong hal @ aNhy r okyl 9"70( wer al kyl groups which may be
substituted by an am no~grwup; 91 ~1 A 02 nonoal kyl am no group or

r
©

di al kyl ami no group, |ower @l koxy groups, a'carboxyl group, | ower

al koxycar bonyl groups,'an am no group, alkylam no groups, dialkylam no

groups, a nitro group. g, cyano aroup, and araliyls §TEUPS: RearfFs CPTPOUNG.
a

the salt thereof,no?

2,6-bis[[4-[4-(3,4,5-trimethoxyphenyl)benzoyl]-1-
piperazinylimethyl]lpyridine (157 mg; yield: 96%) was
obtained as a colorless oil from 4-(3,4,5-trimethoxy-
phenyl)benzoic acid (126 mg; 0.44 mmol) and 2,6-bis[(1l-
piperazinyl)methyllpyridine tetrahydrochloride (84 mg: 0.20
mmol) synthesized by a process similar to the process
described 1n Referential Example 1.

Concentrated hydrochloric acid (0.080 ml; 0.96 mmol)
was added to a solution of 2,6-bis[[4-[4-(3,4,5-
trimethoxyphenyl)benzoyl]l-1l-piperazinyl]methyl]lpyridine
(157 mg; 0.19 mmol) in ethanol (5 ml) and the reaction
mixture was concentrated under reduced pressure. After a
process of adding ethanol (10 ml) to the residue and

concentrating the mixture under reduced pressure was
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t her eof accordlng to Caim1, wherein X is a phenyl ene group mhlggnngx%ﬁ% _
substituted by one or nore substituents selected from anong hal og ¢u‘
a hydroxyl group, |ower alkyl groups which nay be substituted by an am no
group, nonoal kyl am no group or dial kyl am no group, |ower al koxy groups, a
car boxyl group, |ower al koxycarbonyl groups, an am no group, alkylam no

gr oups, dialkylanino groups, a nitro group, a cyano group, and aral kyl
groups. 6. the salt thereqof, or the solvate thereof according

to Claim 1pe é’rr@i Oin €a difPaf&s té"é’itdtfé’nd?re M3 tdich & e sdyiueomad ne,

pi peridine,. era: |ne honopi per.azi.n I,C be substltuted by one or
nore subst i tege g eérﬂ"‘o% %ﬁ’&?ﬁ%%l\g&gﬁ’qatﬁf FnPRtedn tcoup,

| ower al kyl, ;gHQu may be substituted n_am no qr oup,
nnnoalkylanﬁ%&%b?%@ % - §Fbﬁﬁyﬁ(ﬂ31195 P&%@ groups, a carboxyl

group, lo ar.hon gr.Qup an am no group, al kylam no groups,
dlalkylanrﬁ%lgro pé%lggﬁl¥gé &%% é a cyano group, and aral kyl groups. 7. A

medi ci ne cogplsi e |t _thereg r the solvate her eof
accordi ng to any gﬁgégfdtﬂalns %%6N§§ éﬁ°g8piv% Fhgr 2reptumgs +%
medi ci ne ag&Ar dihdd LResy §.m 7, mhlch is an 92 1) 4 AUG ~Q2 agent for

i nhibiting the productlon of an IgE antibody. 9. The nedicine according to

Claim?7 or 8, whichoLs, @.(ﬁ\g@ﬁt) far 7Bravenyi,ng agqst Aeahing an allergic
i mrunol ogi cal di sease. 10. The nedi ci ne accordlng to any one of Clains 7 to

9, which is an agesk-#Qu1pmevent i ng3snd .soeat 4Ry ,ast bARg, akigpi c dermatitis,
allergic rhinitis, inflamatory | arge bowel di sease, contact dermatitis or

allergic ophthalnopa(hyJ 812HA,nH(I, C7N8K (AQUBOSIBHIZQRHGONPr i Sing the
compound, the salt thereof, or the solvate thereof according to any one of
Clains 1 to 6 and.aopladgsacedti ¢Hl)l,y7a0eépt dbl7e 8tar, aHg¢r. 12. Use of the
conmpound, the salt thereof, or the solvate thereof according to any one of
Claims 1 tBEXempde 20medicine. 13. The use according to Claim 12, wherein
the medicine is an agent for preventln? and treatlng an aIIerglc

i mrunol ogi cal di 8€§Baration of 2,6-bis[[4-[(E)-3-(2-naphthyl)-2-

propenoyl]-1l-piperazinyllmethyl]lpyridine:

M Uw

In accordance with the same process as in Example 7,
crude crystals were obtained from (E)-3-(2-naphthyl)-2-
propenoic acid (87 mg; 0.44 mmol) and 2,6-bis[(1l-
piperazinyl)methyllpyridine tetrahydrochloride (92 mg; 0.22
mmol) synthesized by a process similar to the process
described in Referential Example 1. The crude crystals
thus obtained were recrystallized from chloroform-n-hexane
to obtain 121 mg (yield: 95%) of the title compound as a
colorless crystalline powder.

Melting point: 200-202°C.

'H-NMR (DMSO-dg, 120°C) &:
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14. The use according to Claim 12, wherein the nedicine is an ﬁe? forzud[
preventing and treating asthnma, atopic dermatitis, allergic rhi

i nfl ammat ory bowel disease, contact dermatitis or allergic ophthal rmpat hy.
15. A method of treating an allergic immunol ogi cal disease, which conprises
adm ni stering the conpound, the salt thereof, or the sol vate thereof
according to any one of Clains 1 to 6. 93 .A.A

n& AY[ @ A. AE. AYa \4 AYE.2 AFSE. AF. E. . A" ul . AY2. AaS. Al . AYTE. A2. A
PRI A A AU AR2aB %S%R%“hﬁ)AF? KOs R0 1@.“ AL AYN. ALY, A+3. A AY

Al 5. AAY . A Al
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T 8 WA e
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a W]c avVljc a W]c aVljc a W]c aV]c aUc alJc aUc alJc aUc a]c aU]SEa]c‘

aUc aJc aUc alJc aUc aUc aJjcaUc a]c “;

dimethoxy-4-isopropoxyphenyl)-2,4-pentadienoyllhexahydro-

1,4-diazepine]:

OMe

I-PrO 0
J/A\N\/\ I\ O~F OMe
MeO 2 ~—/ N N
J

0

Potassium carbonate (0.50 g; 3.6 mmol) was added to a
solution in water (1 ml) of 1,1'-ethylenedi(hexahydro-1,4-
diazepine).tetrahydrochloride (385 mg; 1.0 mmol)
synthesized in accordance with the same process as in
Referential Example 1. The mixture was stirred at room
temperature for 15 minutes and concentrated under reduced
pressure. A process of adding ethanol (10 ml) to the
residue and concentrating the mixture under reduced
pressure was performed twice. The resultant concentrated
residue was purified by column chromatography on silica gel,
thereby obtaining 236 mg (yield: 69%) of 1,1'-ethylenedi-
(hexahydro-1,4-diazepine) as a colorless oil.

In accordance with the same process as in Example 1,
the title compound (115 mg; yield: 70%) was obtained as a
colorless amorphous powder from (E,E)-5-(3,5-dimethoxy-4-
isopropoxyphenyl)-2,4-pentadienoic acid (147 mg; 0.51 mmol)
and 1,1'-ethylenedi(hexahydro-1,4-diazepine) (48 mg: 0.21
mmol) synthesized by the above process.

'H-NMR (DMSO-ds, 120°C) &:
1.20(d,J=6.2Hz,12H),

1.76(br 4dd4d,J=5.9,5.9,5.9,5.9Hz,4H), 2.59(s,4H),
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6.96(dd4,J=15.4,10.7Hz,2H), 7.21(dd4,J=14.6,10.7Hz,2H).
Example 23:

Preparation of 1,1'-trimethylenedi[4-[4-(3,4,5-
trimethoxyphenyl)benzoyl]lhexahydro-1,4-diazepine]

dihydrochloride:

OMe MeO

MeO OMe
MeO J < NK\NW 'S’ g S ome  2HCI

fo) 0]

Potassium carbonate (0.50 g: 3.6 mmol) was added to a
solution in water (1 ml) of 1,1'-trimethylenedi-
(hexahydro-1,4-diazepine) tetrahydrochloride (540 mg; 1.4
mmol) synthesized in accordance with the same process as in
Referential Example 1. The mixture was stirred at room
temperature for 15 minutes and concentrated under reduced
pressure. A process of adding ethanol (10 ml) to the
residue and concentrating the mixture under reduced
pressure was conducted twice. The resultant concentrated
residue was purified by column chromatography on silica gel,
thereby obtaining 323 mg (yield: 96%) of 1,1'-trimethylene-
di(hexahydro-1,4-diazepine) as a colorless oil.

In accordance with the same process as in Example 1,
1,1'-trimethylenedi[4-[4-(3,4,5-trimethoxyphenyl)benzoyl]-

hexahydro-1,4-diazepine] (105 mg; yield: 78%) was obtained
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109&' ()-y1l0%& () -#f 10%& ()-LS10%& () - &10%& () - 10%& %‘ &109& % ZuRGi K-

% 109%&' ()-9 109@Cepcenynaied hygro '(J}qu:l@%d( 10108 p}: Qo3 ppodeéghi j k
iH%10%& () d 10%i& ()- _10% & ()-&$&10% & %

101010<t 109&8 (fdfed159ga( §0]6anwfoﬂ/aliot{em pglenedgliri4- 191 10% & ()-

To% () 3YC 08B [ FEImaEogryphenTdiRer o Hoskrt 7a- Gstetazeptne] )
(46 mg; 0.060 mmol) in ethanol (5 ml) and the reaction
mixture was concentrated under reduced pressure. The
concentrated residue was suspended in diethyl ether and
collected by filtration to obtain the title compound as a
colorless crystalline powder.

Melting point: 259°C (decomposition).
'H-NMR (data of free base of the title compound) (DMSO-ds,
120°C) o:
1.57(tt,J=6.8,6.8Hz,2H), 1.70-1.82(m,4H),
2.52(t,J=6.8Hz,4H), 2.61-2.75(m,8H), 3.48-3.61(m,8H),
3.76(s,6H), 3.87(s,12H), 6.92(s,4H),
7.40(4,J=8.3Hz,4H), 7.67(d4,J=8.3Hz, 4H).
Example 24:
Preparation of 1,1'-octamethylenedi[4-[(E,E)-5-
(3,4,5-trimethoxyphenyl)-2,4-pentadienoyl]hexahydro-1,4-

diazepine] dihydrochloride:

OMe
MeQO A (o]
N N N NF OMe 2HCL
o]:tl\¢”yf\( s HTN N
¢ o) T
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1,1'-octamethylenedi[4-[(E,E)-5-(3,4,5-trimethoxyphenyl) -
2,4-pentadienoyl]hexahydro-1,4-diazepine] (96 mg; yield:
60%) was obtained as a colorless oil from (E,E)-5-(3,4,5-
trimethoxyphenyl)-2,4-pentadienoic acid (116 mg; 0.44 mmol)
and 1,1'-octamethylenedi(hexahydro-1,4-diazepine) (91 mg;
0.20 mmol) synthesized by a process similar to the process
of Referential Example 1.

Concentrated hydrochloric acid (0.030 ml; 0.36 mmol)
was added to a solution of 1,1'-octamethylenedi[4- [(E.E)-
5-(3,4,5-trimethoxyphenyl) -2, 4-pentadienoyl]lhexahydro-1,4-
diazepine] (76 mg; 0.095 mmol) in ethanol (5 ml) and the
reaction mixture was concentrated under reduced pressure.
A process of adding ethanol (10 ml) to the residue and
concentrating the mixture under reduced pressure was
performed twice to obtain the title compound as a pale
yvyellow amorphous powder.

'H-NMR (DMSO-d¢, 120°C) (no NH' proton of the ammonium salt
was observed) §:

1.20-1.45(m,8H), 1.60-1.80(m,4H), 1.95-2.40(m,8H),

2.95-3.10(m,4H), 2.10-3.60(m,4H), 3.60-3.75(m,4H),

3.72(s,6H), 3.80-3.82(m,4H), 3.82(s,12H),
6.61(d,J=14.6Hz,2H), 6.81(s,4H),
6.86(d,J=15.6Hz,2H), 6.98(d4d4,J=15.6,10.4Hz,2H),
7.26(dd,J=14.6,10.4Hz,2H).

Example 25:

Preparation of 1,1'-bis[(E)-3-(3,4-dihydro-~-6,7,8-
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In accordance with the same process as in Example 7,
crude crystals were obtained from (E)-3-(3,4~dihydro-6,7,8-
trimethoxy-2-naphthyl)-2-propenoic acid (160 mg; 0.55 mmol)
and 4,4'-bipiperidine dihydrochloride (60 mg; 0.25 mmol).
The crude crystals thus obtained were recrystallized from
chloroform-diethyl ether to obtain 99 mg (yield: 56%) of
the title compound as a pale yellow crystalline powder.
Melting point: 253-256°C.
'H-NMR (DMSO-de, 120°C) &:

1.00-1.20(m,4H), 1.40-1.50(m,2H), 1.60-1.75(m,4H),

2.50-3.00(m,8H), 3.74(s,6H), 3.81(s,12H),

4.25-4.,35(m,8H), 6.51(d4d,J=15.0Hz,2H), 6.63(s,2H),

6.86(s,2H), 7.24(4,J=15.0Hz,2H).
Example 26:

Preparation of 1,1'-bis[(E)-3-(3-quinolyl)-2-

propenoyl]-4,4'-bipiperidine:

In accordance with the same process as in Example 1,

crude crystals (92 mg; yleld: 46%) were obtained from (E)-
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mmol) and 4,4'-bipiperidine dihydrochloride (91 mg; 0.38

mmol). The crude crystals thus obtained were suspended in

chloroform-diethyl ether and collected by filtration to

obtain the title compound as a colorless crystalline powder.

Melting point: 270°C or higher.
'H-NMR [CD3;OD-CDCl; (1:5)] 8:
1.22-1.41(m,4H), 1.44-1.58(m,2H), 1.83-2.00(m,4H),
2.73(br 4d4,J=12.5,12.5Hz, 2H),
3.20(br 44,J3=12.5,12.5Hz,2H), 4.30(br 4,J=12.5Hz,2H),
4.77(br 4,J=12.5Hz,2H), 7.24(d,J=15.6Hz,2H),
7.64(br 4d4,J=8.4,6.7Hz,2H), 7.77(4,Jd=15.6Hz,2H),
7.79(br dd4,J=8.4,6.7Hz,2H), 7.92(br 4,J=8.4Hz, 2H),
8.08(br d4,J=8.4Hz,2H), 8.36(s,2H), 9.08(s,2H).
Example 27:
Preparation of 1,3-bis[1l-[(E)-3-(5,6-dimethoxy-1,1-

dimethyl-2-indenyl)-2-propenoyl]-4-piperidinyl]propane:

MeO O OMe

o) (0]

In accordance with the same process as in Example 7,
crude crystals were obtained from (E)-3-(5,6-dimethoxy-1,1-
dimethyl-2-indenyl)-2-propenoic acid (33 mg; 0.12 mmol) and
1,3-bis(4-peridinyl)propane (11 mg; 0.053 mmol). The crude
crystals thus obtained were recrystallized from chloroform-

diethyl ether to obtain 16 mg (yield: 42%) of the title
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'H-NMR (DMSO- d¢, 120°C) o:
1.05-1.15(m,4H), 1.20-1.30(m,6H), 1.31(s,12H),
1.45-1.60(m,2H), 1.70-1.80(m,4H),
2.80-3.00(m,4H), 3.76(s,6H), 3.82(s,6H),
4.15-4.25(m,4H), 6.67(d,J=15.9Hz,2H), 6.99(s,4H),
7.06(s,2H), 7.27(4,3=15.9Hz,2H).
Example 28:
Preparation of 1,3-bls[1-[5-(3,4,5-trimethoxy-

phenyl)-3-pyridylcarbonyl]-4-piperidinyl]propane:

MeO CMe
MeO OMe MeQ OMe

In accordance with the same process as in Example 7,
the title compound (28 mg; yield: 68%) was obtained as a
colorless crystalline powder from 5-(3,4,5-trimethoxy-
phenyl)-3-pyridinecarboxylic acid (34 mg; 0.12 mmol) and
1,3-bis(4-piperidinyl)propane (12 mg; 0.055 mmol).
'H-NMR (DMSO-d¢, 120°C) 3:
1.10-1.40(m,10H), 1.49-1.64(m,2H), 1.65-1.75(m,4H),
2.93-3.02(m,4H), 3.76(s,6H), 3.88(s,12H),
3.92-4.08(m,4H), 6.97(s,4H), 7.97(dd,J=2.1,2.1Hz,2H),
8.49(d4,J=2.1Hz,2H), 8.89(d4,J=2.1Hz,2H).

Example 29:
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Preparation of 1,3-bis[1-[4-(3,4,5-trimethoxy-
phenyl)benzoyl]-4-piperidinyl]-2-(dimethylamino)propane.

hydrochloride:

OMe MeQ
MeQO O OMe
MeO O O OMe - HCl1
O N NMes N
0]

0

A 4N hydrogen chloride in ethyl acetate (1 ml; 4
mmol) was added to a solution in ethyl acetate (0.5 ml) of
1,3-bis(l-tert-butoxycarbonyl-4-piperidinyl)-2-
(dimethylamino)propane (132 mg; 0.29 mmol) synthesized by
the process described in Referential Example 4, and the
mixture was stirred at room temperature for 30 minutes.
The reaction mixture was concentrated under reduced
pressure to obtain crude crystals of 1,3-bis(4-
piperidinyl)-2-(dimethylamino)propane trihydrochoride.

In accordance with the same process as in Example 7,
1,3-bis[1-[4-(3,4,5-trimethoxyphenyl)benzoyl]-4-
piperidinyl]-2-(dimethylamino)propane (189 mg; yield: 82%)
was obtalned as a colorless oil from 4-(3,4,5-trimethoxy-
phenyl)benzoic acid (167 mg; 0.58 mmol) and the crude
crystals of 1,3-bis(4-piperidinyl)-2-(dimethylamino)-
propane trihydrochoride synthesized by the above process.

Concentrated hydrochloric acid (0.060 ml; 0.72 mmol)
was added to a solution of 1,3-bis[1l-[4-(3,4,5-trimethoxy-
phenyl)benzoyl]-4-piperidinyl]-2-(dimethylamino)propane

(189 mg; 0.24 mmol) in ethanol (5 ml) and the reaction
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of adding ethanol (10 ml) to the residue and concentrating
the mixture under reduced pressure was performed twice to
obtain the title compound as a pale yellow amorphous powder.
'H-NMR (DMSO-ds, 120°C) (no NH' proton of the ammonium salt
was observed) &:
1.15-1.25(m,4H), 1.40-1.50(m,2H), 1.70-1.85(m,8H),
2.69(s,6H), 2.70-3.10(m,4H), 3.20(m,1H), 3.76(s,6H),
3.87(s,12H), 4.00-4.10(m,4H), 6.92(s,4H),
7.41(4,J=8.3Hz,4H), 7.68(d4,J=8.3Hz,b4H).
Example 30:
Preparation of 1,3-bis[l-[4-methyl-3-(3,4,5-
trimethoxyphenyl)benzoyl]-4-piperidinyl]-2-(dimethyl-

amino )propane hydrochloride:

Me

" el A
MeO O N NMex~_N O OMe - HCI
ﬂ[i o ' o OMe

MeQO Lo MeO

A 4N hydrogen chloride in ethyl acetate (1 ml; 4
mmol) was added to a solution in ethyl acetate (0.5 ml) of
1,3-bis(l-tert-butoxycarbonyl-4-piperidinyl)-2-
(dimethylamino)propane (84 mg; 0.19 mmol) synthesized by
the process described in Referential Example 4, and the
mixture was stirred at room temperature for 30 minutes.
The reaction mixture was concentrated under reduced
pressure to obtain crude crystals of 1,3-bis(4-

piperidinyl)-2-(dimethylamino)propane trihydrochoride.
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1,3-bis[1-[4-methyl-3-(3,4,5-trimethoxyphenyl)benzoyl]-4-
piperidinyl]-2-(dimethylamino)propane (53 mg; yield: 35%)
was obtained as a colorless oil from 4-methyl-3-(3,4,5-
trimethoxyphenyl)benzoic acid (112 mg; 0.37 mmol) and the
crude crystals of 1,3-bis(4-piperidinyl)-2-(dimethylamino)-
propane trihydrochoride synthesized by the above process.
Concentrated hydrochloric acid (0.020 ml; 0.24 mmol)
was added to a solution of 1,3-bis[l-[4-methyl-3-(3,4,5-
trimethoxyphenyl)benzoyl]-4-piperidinyl]-2-(dimethyl-
amino)propane (53 mg; 0.064 mmol) in ethanol (5 ml) and the
reaction mixture was concentrated under reduced pressure.
A process of adding ethanol (10 ml) to the residue and
concentrating the mixture under reduced pressure was
performed twice to obtain the title compound as a pale
vyellow amorphous powder.
'H-NMR (DMSO-dg, 120°C) (no NH' proton of the ammonium salt
was observed) d:
1.10-1.25(m,4H), 1.41-1.45(m,2H), 1.65-1.80(m,8H),
2.28(s,6H), 2.67(br s,6H), 2.80-3.00(m,4H),
3.25(m,1H), 3.76(s,6H), 3.80(s,12H), 4.00-4.10(m, 4H),
6.57(s,4H), 7.18(4,J=1.7Hz,2H),
7.23(dd,J=7.8,1.7Hz,2H), 7.31(d,J=7.8Hz,2H).
Example 31:
Preparation of 1,3-bis[1-[(E)-5-(3,4,5-trimethoxy-
phenyl)-2-penten-4-ynoyl]-4-piperidinyl]-2-(dimethyl-

amino)propane hydrochloride:
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A 4N hydrogen chloride in ethyl acetate (1 ml; 4
mmol) was added to a solution in ethyl acetate (0.5 ml) of
1,3-bis(1l-tert-butoxycarbonyl-4-piperidinyl)-2-(dimethyl-
amino)propane (135 mg; 0.30 mmol) synthesized by the
process described in Referential Example 4, and the mixture
was stirred at room temperature for 30 minutes. The
reaction mixture was concentrated under reduced pressure to
obtain crude crystals of 1,3-bis(4-piperidinyl)-2-
(dimethylamino)propane trihydrochoride.

In accordance with the same process as in Example 7,
1,3-bis[1-[(E)-5-(3,4,5-trimethoxyphenyl)-2-penten-4-
ynoyl]-4-piperidinyl]-2-(dimethylamino)propane (104 mg;
yield: 47%) was obtailined as a colorless o0il from (E)-5-
(3,4,5-trimethoxyphenyl)-2-penten-4-ynoic acid (157 mg;
0.60 mmol) and the crude crystals of 1,3-bis(4-
piperidinyl)-2- (dimethylamino)propane trihydrochoride
synthesized by the above process.

Concentrated hydrochloric aclid (0.035 ml; 0.42 mmol)
was added to a solution of 1,3-bis[l-[(E)-5-(3,4,5-
trimethoxyphenyl)-2-penten-4-ynoyll-4-piperidinyl]-2-
(dimethylamino)propane (104 mg; 0.14 mmol) in ethanol (5
ml) and the reaction mixture was concentrated under reduced

pressure. A process of adding ethanol (10 ml) to the
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pressure was performed twice to obtain the title compound
as a pale yellow amorphous powder.
'H-NMR (DMSO-ds, 120°C) (no NH' proton of the ammonium salt
was observed) §:
1.00-1.20(m,4H), 1.40-1.50(m,2H), 1.70-1.80(m,8H),

2.68(s,6H), 2.80-3.00(m,4H), 3.25(m,1H), 3.74(s,6H),

w

.80(s,12H), 4.15-4.25(m,4H), 6.73(4,J=15.4Hz,2H),
6.77(s,4H), 6.99(d4,J=15.4Hz,2H).
Example 32:

Preparation of 1,3-bis[1-[4-(3,4,5-trimethoxy-
phenyl)benzoyl]-4-piperidinyl]-2-[(dimethylamino)methyl]-
propane hydrochloride:

OMe MeO
MeO OMe
:Meo O/\(\G OMe - HCl1
N N
S NMegz o

A 4N hydrogen chloride in ethyl acetate (1 ml; 4
mmol) was added to a solution in ethyl acetate (0.5 ml) of
1,3-bis(1l-tert-butoxycarbonyl-4-piperidinyl)-2-

[ (dimethylamino)methyl]lpropane (67 mg: 0.14 mmol)
synthesized by the process described 1n Referential
Example 5, and the mixture was stirred at room temperature
for 30 minutes. The reaction mixture was concentrated
under reduced pressure to obtain crude crystals of 1,3-
bis(4-piperidinyl)-2-[(dimethylamino)methyl]propane

trihydrochoride.
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1l,3-bis[1-[4-(3,4,5-trimethoxyphenyl)benzoyl]-4-
piperidinyl]-2-[(dimethylamino)methyl]propane (62 mg;
yield: 54%) was obtained as a colorless oil from 4-(3,4,5-
trimethoxyphenyl)benzoic acid (157 mg; 0.60 mmol) and the
crude crystals of 1,3-bis(4-piperidinyl)-2-[(dimethyl-
amino)methyl]propane trihydrochoride synthesized by the
above process.

Concentrated hydrochloric acid (0.020 ml; 0.24 mmol)
was added to a solution of 1,3-bis[1-[4-(3,4,5~
trimethoxyphenyl)benzoyl]-4-piperidinyll-2-[ (dimethyl-
amino)methyl]propane (62 mg) in ethanol (5 ml) and the
reaction mixture was concentrated under reduced pressure.
A process of adding ethanol (10 ml) to the residue and
concentrating the mixture under reduced pressure was
performed twice to obtain the title compound as a pale
vellow amorphous powder.

'H-NMR (DMSO-d¢, 120°C) (no NH' proton of the ammonium salt
was observed) &:

1.00-1.45(m,8H), 1.65-1.75(m,7H), 2.74(s,6H)},

2.80-3.00(m,6H), 3.75(s,6H), 3.87(s,12H),

4.00-4.10(m,4H), 6.92(s,4H), 7.41(d4,J=8.3Hz,4H),
7.68(4,J=8.3Hz,4H).
Example 33:

Preparation of 1,3-bis[1l-[(E)-5-(3,4,5-trimethoxy-

phenyl)-2-penten-4-ynoyl]-4-piperidinyl]-2-[(dimethyl-

amino)methyllpropane hydrochloride:
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A 4N hydrogen .chloride in ethyl acetate (1 ml; 4
mmol) was added to a solution in ethyl acetate (0.5 ml) of
1,3-bis(1l-tert-butoxycarbonyl-4-piperidinyl)-2-

[ (dimethylamino)methyl]lpropane (92 mg; 0.20 mmol)
synthesized by the process described in Referential
Example 5, and the mixture was stirred at room temperature
for 30 minutes. The reaction mixture was concentrated
under reduced pressure to obtain crude crystals of 1,3-
bis(4-piperidinyl)-2-[(dimethylamino)methyl]propane
trihydrochoride.

In accordance with the same process as in Example 7,
1,3-bis[1-[(E)-5-(3,4,5-trimethoxyphenyl)-2-penten-4-
ynoyll-4-piperidinyl]-2-[(dimethylamino)methyl]lpropane
(46 mg; yield: 31%) was obtained as a pale yellow o0il from
(E)-5-(3,4,5-trimethoxyphenyl)-2-penten-4-ynoic acid (105
mg; 0.40 mmol) and the crude crystals of 1,3-bis(4-
piperidinyl)-2-[(dimethylamino)methyl]propane
trihydrochoride synthesized by the above process.

Concentrated hydrochloric acid (0.020 ml; 0.24 mmol)
was added to a solution of 1,3-bis[1-[(E)-5-(3,4,5-
trimethoxyphenyl)-2-penten-4-ynoyl]-4-piperidinyl}-2-

[ (dimethylamino)methyl]lpropane (46 mg; 0.061 mmol) in

ethanol (5 ml) and the reaction mixture was concentrated
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ml) to the residue and concentrating the mixture under .
reduced pressure was performed twice to obtain the title
compound as a pale yellow amorphous powder.
'H-NMR (DMSO-ds, 120°C) (no NH' proton of the ammonium salt
was observed) §:
1.20-1.40(m,8H), 1.60-1.80(m,7H), 2.75(s,6H),
2.80-3.00(m,6H), 3.74(s,6H), 3.80(s,12H),
4.10-4.20(m,4H), 6.72(4,J=15.4Hz,2H), 6.77(s,4H),
6.98(d,J=15.4Hz,2H).
Example 34:
Preparation of 1,3-bis[1-[(E)-5-(3,4,5-trimethoxy-
phenyl)-2-penten-4-ynoyll-4-piperidinyl]-2-propane-

carboxylic acid:

Meo\/'OMe

MeOO \/\n/

COzH
In accordance with the same process as in Example 7,

methyl 1,3-bis[1-[(E)-5-(3,4,5-trimethoxyphenyl)-2-penten-
4-ynoyl]-4-piperidinyl]-2-propanecarboxylate (136 mg;
yield: 88%) was obtained as a colorless oil from (E)-5-
(3,4,5-trimethoxyphenyl)-2-penten-4-ynoic acid (116 mg;
0.44 mmol) and methyl 2,2-bis[(4-piperidinyl)methyl]acetate
dihydrochloride (70 mg:; 0.21 mmol) synthesized by the

process described in Referential Example 3.

A 5N aqueous sodium hydroxide (2 ml; 10 mmol) was
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109 ()-!l addee&to) a sdQYEi6h- 1hdm8LAAUEL( X 2Mnl) of methyl 1,3-bis[1-
[(E)-5-(3,4,5-trimethoxyphenyl)-2-penten-4-ynoyl]-4-
piperidinyl}-2-propanecarboxylate (136 mg; 0.18 mmol)
synthesized by the above process, and the mixture was
stirred for 1 hour in a bath controlled at 65°C. The
reaction mixture was made acidic by addition of 1N
hydrochloric acid and extracted with chloroform. The
organlic layer was washed with saturated brine, dried over
anhydrous sodium sulfate and then concentrated under
reduced pressure. The resultant crude oil was purified by
column chromatography on silica gel, thereby obtaining 46
mg (yield: 35%) of the title compound as a pale yellow
amorphous powder.
'H-NMR (DMSO-ds, 120°C) (no OH proton of the carboxyl group
was observed) 0:
1.00-1.90(m,14H), 2.40-3.00(m,5H), 3.74(s,6H),
3.80(s,12H), 4.10-4.20(m,4H), 6.71(4,J=15.4Hz,2H),
6.78(s,4H), 6.97(4,J=15.4Hz, 2H).
Example 35:
Preparation of N,N-bis([[1-[4-(3,4,5-trimethoxy-
phenyl)benzoyl]-4-piperidinyl]lmethyl]lmethylamine
hydrochloride:

OMe MeO

MeO O OMe
MeQ O ome - HCl
In accordance with the same process as in Example 7,
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obtained as a colorless o0ll from 4-(3,4,5-trimethoxy-
phenyl)benzoic acid (126 mg; 0.44 mmol) and N,N-bis[(4-
piperidinyl)methyl]lmethylamine trihydrochloride (67 mg;
0.20 mmol) synthesized by the process described in
Referential Example 6.

Concentrated hydrochloric acid (0.045 ml; 0.54 mmol)
was added to a solution of N,N-bis[[1-[4-(3,4,5-
trimethoxyphenyl)benzoyl]-4-piperidinylimethylImethylamine
(142 mg; 0.18 mmol) in ethanol (5 ml) and the reaction
mixture was concentrated under reduced pressure. A process
of adding ethanol (10 ml) to the residue and concentrating
the mixture under reduced pressure was performed twice to
obtain the title compound as a colorless émorphous powder.
'H-NMR (DMSO-dg, 120°C) (no NH' proton of the ammonium salt
was observed) 9J:

1.35-1.40(m,4H), 1.80-2.00(m,4H), 2.10-2.20(m,2H),

2.70-3.30(m,11H), 3.75(s,6H), 3.86(s,12H),

4.00-4.15(m,4H), 6.91(s,4H), 7.41(4,J=8.2Hz,4H),
7.67(d,J=8.2Hz,4H).
Example 36:

Preparation of N,N-bis[[1-[(E)-3-(6,7,8-trimethoxy-

2-naphthyl)-2-propenoyl]-4-piperidinyl]methyl]methylamine

hydrochloride:

meeN sl Ie NSO W
Me ¢ .
OMe 0 0 MeO
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N,N-bis[[1-[(E)-3-(6,7,8-trimethoxy-2-naphthyl)-2-
propenoyl]-4-piperidinyl]lmethyl]methylamine (57 mg; yield:
87%) was obtained as a colorless oil from (E)-3-(6,7,8-
trimethoxy-2-naphthyl)-2-propenoic acid (50 mg; 0.17 mmol)
and N,N-bils[(4-piperidinyl)methyl]methylamine
trihydrochloride (29 mg; 0.086 mmol) synthesized by the
process described in Referential Example 6.

Concentrated hydrochloric acid (0.020 ml; 0.24 mmol)
was added to a solution of N,N-bis{[1-[(E)-3-(6,7,8-
trimethoxy-2-naphthyl)-2-propenoyl]-4-piperidinyl]methyl]-
methylamine (57 mg; 0.074 mmol) in ethanol (5 ml) and the
reaction mixture was concentrated under reduced pressure.
A process of adding ethanol (10 ml) to the residue and
concentrating the mixture under reduced pressure was
performed twice to obtain the title compound as a pale
vyellow amorphous powder.

'H-NMR (DMSO-d¢, 120°C) (no NH' proton of the ammonium salt
was observed) §:

1.20-1.32(m,4H), 1.80-2.15(m,6H), 2.70-3.10(m,8H),

2.78(br s,3H), 3.88(s,6H), 3.93(s,6H), 4.00(s,6H),

4.25-4.37(m,4H), 7.13(4,dJ=15.4Hz,2H), 7.14(s,2H),
7.58(d4,J=15.4Hz,2H), 7.71(44,J=8.5,1.5Hz,2H),
7.74(d4,J=8.5Hz,2H), 8.04(br s,2H).

Example 37:
Preparation of N,N'-bis[1-[4-(3,4,5-trimethoxy-

phenyl)benzoyl]-4-piperidinyl]-N,N'-dimethylethylenediamine
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In accordance with the same process as in Example 1,
N,N'-bis[1-[4-(3,4,5-trimethoxyphenyl)benzoyl]-4-
piperidinyl]-N,N'-dimethylethylenediamine (159 mg:; yield:
87%) was obtained as a colorless oil from 4-(3,4,5-
trimethoxyphenyl)benzoic acid (173 mg; 0.60 mmol) and N,N'-
bis(4-piperidinyl)-N,N'-dimethylethylenediamine
tetrahydrochloride (92 mg;:; 0.23 mmol) synthesized by the
Process described in Referential Example 7.

Concentrated hydrochloric acid (0.030 ml; 0.36 mmol)
was added to a solution of N,N'-bis[1-[4-(3,4,5-
trimethoxyphenyl)benzoyl]-4-piperidinyl]-N,N'-dimethyl-
ethylenediamine (60 mg; 0.076 mmol) in ethanol (5 ml) and
the reaction mixture was concentrated under reduced
pPressure. The concentrated residue was suspended in
diethyl ether and collected by filtration to obtain the
title compound as a colorless crystalline powder.

Melting point: 263°C (decomposition).
'H-NMR (data of free base of the title compound) (DMSO-dg,
120°C) 4:

1.37-1.50(m,4H), 1.72-1.80(m,4H), 2.26(s,6H),

2.55(s,4H), 2.59-2.69(m,2H), 2.85-2.99(m, 4H),

3.77(s,6H), 3.88(s,12H), 4.04-4.15(m,4H),
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6.93(s,4H), 7.43(d4,J=8.5Hz,4H), 7.68(d4,J=8.5Hz,4H).

Example 38:
Preparation of N,N'-bis[l-[4~-fluoro-3-(3,4,5-

trimethoxyphenyl)benzoyl]-4-piperidinyl]-N,N'~-dimethyl-
‘ MeO
0 i']OMe
(::r ~"N F
N Me

In accordance with the same process as in Example 1,

ethylenediamine:

F
MeQ E]n
T

MeO
OMe

the title compound (49 mg: yield: 83%) was obtained as a
colorless amorphous powder from 4-fluoro-3-(3,4,5-
trimethoxyphenyl)benzoic acid (59 mg; 0.18 mmol) and N,N'-
bis(4-piperidinyl)-N,N'-dimethylethylenediamine
tetrahydrochloride (29 mg; 0.072 mmol) synthesized by the
process described in Referential Example 7.
'H-NMR (DMSO-ds, 120°C) 8:
1.36-1.49(m,4H), 1.69-1.78(m,4H), 2.31(s,6H),
2.52(s,4H), 2.57-2.66(m,2H), 2.86-2.99(m, 4H),
3.76(s,6H), 3.83(s,12H), 4.00-4.13(m,4H),
6.82(s,4H), 7.27(4d,J=8.5,Jyr=10.9Hz,2H),
7.35(ddd,J=8.5,2.3,*Jyr=4.9Hz, 2H),
7.50(dd,J=2.3, Jyr="7.6Hz,2H) .
Example 39:
Preparation of 1,4-bis[[1-[4-(3,4,5-trimethoxy-

phenyl)benzoyl]-4-piperidinyl]methyllpiperazine
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In accordance with the same process as in Example 7,
1,4-bis[[1-[4-(3,4,5-trimethoxyphenyl)benzoyl]-4-
piperidinyl]methyl]plperazine (101 mg; yield: 82%) was
obtained as a colorless oil from 4-(3,4,5-trimethoxy-
phenyl)benzoic acid (91 mg; 0.31 mmol) and 1,4-bis[(4-
piperidinyl)methyl]lpiperazine tetrahydrochloride (64 mg:
0.15 mmol) syntheslized by the process described in
Referential Example 8.

Concentrated hydrochloric acid (0.050 ml; 0.60 mmol)
was added to a solution of 1,4-bis([1-[4-(3,4,5-
trimethoxyphenyl)benzoyl]-4-piperidinyl]lmethyl]lpiperazine
(100 mg; 0.12 mmol) in ethanol (5 ml) and the reaction
mixture was concentrated under reduced pressure. After a
process of adding ethanol (10 ml) to the residue and
concentrating the mixture under reduced pressure was
performed twice, the resultant concentrated residue was
recrystallized from methanol-dlethyl ether to obtain the
title compound as colorless needles.

Melting point: 261-263°C.
'H-NMR (DMSO-d¢, 120°C) (no NH' proton of the ammonium salt

was observed) 0:
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@O0%. ()- > AB CD xnbC 1 1!py 10% ()- 10 10 10y— 109& () - Y/ 100/&94”1% m
L-109& ()-Y@'!109%& ()-Sta}[9mbC 1 11! @Y 109 ()-M:Y 109& ()-Mi d
89109& ()-F ! x&109%& ()-F 3109& ()-y 109& ()- aZ- \ 1

200 L10%& () -! 0s$YL0%& ()-m 10

1.15-1.35(m,4H), 1.80-1.90(m,4H), 1.97-2.10(m,2H),

2.70-2.80(m,4H), 2.80-3.40(m,12H), 3.75(s,6H),

3.86(s,12H), 3.95-4.10(m,4H), 6.92(s,4H),
7.41(4,J=8.2Hz,4H), 7.68(d4,J=8.2Hz,4H).
Example 40:

Preparation of 1,4-bis[[1-[4-methoxy-3-(3,4,5-
trimethoxyphenyl)benzoyl]l-4-piperidinyl]methyl]lpiperazine
dihydrochloride:

OMe
O OMe
. O/\ N \/Q OMe  .oHCl
MeO:I:;j:I::l\W OMe

MeO
OMe

In accordance with the same process as in Example 7,
1,4-bis[[l-[4-methoxy-3-(3,4,5-trimethoxyphenyl)benzoyl]-4-
piperidinyl]methyl]piperazine (8l mg; yleld: 61%) was
obtained as a colorless oil from 4-methoxy-3-(3,4,5-
trimethoxyphenyl)benzoic acid (100 mg; 0.35 mmol) and 1,4-
bis(4-piperidinyl)methyl]lpiperazine tetrahydrochloride (63
mg; 0.15 mmol) synthesized by the process described in
Referential Example 8.

Concentrated hydrochloric acid (0.040 ml; 0.48 mmol)
was added to a solution of 1,4-bis[[l-[4-methoxy-3-(3,4,5-
trimethoxyphenyl)benzoyll]l-4-piperidinyl]methyl]piperazine
(80 mg; 0.090 mmol) in ethanol (5 ml) and the reaction
mixture was concentrated under reduced pressure. After a

process of adding ethanol (10 ml) to the residue and
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§L!10@k&f()-&!sL!lO%&f()-&!yOLlO@&(&f()-!h0L109&4&f()-!3L10@&>&f(QJ’dLﬂ“@&%MQ
()-@stuv}rg\: 1 '@&10% ()-Z 10 10 10
- =10%& ()-!sL!'10%\& ()-& sL!'10% ()-& sL!109%4& ()-& Y7g\: 1
'] FIT109%6060&' () -g!sFI110%& ()-g!'s " 10%& ()-@% 10%k ()-@ " 109%& ()- @
10%' ()-?BCDES]> 1 !| 109 ()-! 10%vW& ()- 10 10 10=10%&' () -
F+& 10%EE&cbhckh&ird@%@'g( thbTaBktuke inderZ kRUM )Y pbressure was
Z109%&' ()-Y910%&k ()-YF 10%& ()- fS10%& ()-F10%& ()-faB]> 1
performed twice, the resultant concentrated residue was
recrystallized from methanol-diethyl ether to obtain the
title compound as colorless needles.
Melting point: 251-253°C.
!H-NMR (DMSO-ds, 120°C) (no NH' proton of the ammonium salt
was observed) 0:
1.10-1.30(m,4H), 1.75-1.85(m,4H), 1.95-2.05(m,2H),
2.55-3.40(m,16H), 3.75(s,6H), 3.81(s,12H), 3.82(s,6H),
4.00-4.15(m,4H), 6.75(s,4H), 7.11(4,J3=8.2Hz,2H),
7.30(4,J3=2.1Hz,2H), 7.33(dd4,J=8.2,2.1Hz,2H).

The thus-obtained compounds according to the present

invention are shown in Tables 1 to 10.
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10Y" 109& ()-! &LO%& ()-!. &LOY%& ()- Y, S109& () - 4 A6 oy
L109%& ()- VYl 109& ()-/01111111dH=2 1 10 10l @O%& () - <10%& ()- YS8' 109%& () -
- 0109& ()-Y9' 10%& ()- | 9%0%& ()-111"212t221JH=2 1" 10

10! { 109& ()-!10%p& ()-!\ 10% 7 7& ()-!sl 109%& ()-! @LOYXX& () -
1022t 4456662X9. 2 10y" < 109& ()-!nY& 109& ()- Y& 109& ()-!| Y@ 10%H& ()-!sY@
109 ()-!al0% ()-66668889j K2 10y < 10% 109 ()- @O%& ()- 109%& ()-t
| 1098 () -

~(CHg)g —
—(CHg)g —
—(Clg)y—
~(CHpg—

single
bond
single

bond
single

bond
single

bond

/(CH 2)m\
(e, ”

s O

NN
/

(L

/ N\
N N
\_/

ENH2
=CH)o—
=CH)o—

—(CH
—(CH

MeO

MeQ
MeO
C
MeO
MeO

t —Bu

Me0

Table 3
No
9
10
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aQ109%& () - {aQ)lO%&' ()- o n § G "
aQO10%#& ()- ! aQQl0%#h#& () -! nxaQO10%JU& ()-b@M !8( !'p 10% () - .ot
00(810% & ()-89610% & ()-h""10% & ()- 10/ 10/
10/ >?% 10% & () - IxVWbb@M ! 0" 109%&' ()- 0 " 109& ()- 0 " 10%CC& () -
0!'j 10%44& ()- 0! 109%9P9& ()- O!'< "10% ()- OWMIBb@M @ 10% [ & () -
0! < 10%+&T¢3t BkampD&®1L()- 0! " 10%[1[& ()- O! 10MB[8[ & ()- 0! 10%X& () -
0O)b@M @\ 109 ()-/0710% o0& ()-GB10% o0& ()-r'10% o0& ()- 10 10
10" L&<10% Bv¢}ua blom\E6D @ihibi08&Yy (& £Lebt08nVproduction of IgE

antibody:

A spleen was enucleated from a mouse (Balb/C, male,

aged 8 weeks) and shredded in 0.3% BSA/HBSS to prepare

single cells by means of a 200-mesh screen. Further, the

single cells were hemolyzed by 0.75% ammonium chloride-

17 mM Tris solution to prepare a splenocyte suspension (1 x

10’/ml) using RPMI 1640 medium/25 mM HEPES/0.3% BSA. After

the suspension was reacted with a rat anti-mouse Thy-1,2

monoclonal antibody (product of Cedarlane Co.) at 4°C for 1

hour, the reaction mixture was centrifuged, and the
sediment cells were suspended again (1 x 107/ml,
RPMI/HEPES/BSA). After the suspension was then reacted
with a low-cytotoxic rabbit complement (product of
Cedarlane Co.) at 37°C for 1 hour, killed cells were
removed by speclfic gravity centrifugation using lympholyte
M (product of Cedarlane Co.) to obtain a B cell fraction as
viable cells.

After B cells (10°/0.2 ml/well) were cultured for a
day together with LPS (E. coli 026:B6, product of DIFCO
Co.) using a 96-well plate, mouse IL-4 (product of Genzyme
Co.) was added to conduct culture further for 7 days.

Each test agent was added on the first day of the
culture, and the amount of IgE in a culture supernatant was
measured by ELISA after the culture, thereby calculating

out the inhibitory effect of the agent on the production of
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INDUSTRIAL APPLICABILITY

The cyclic amide compounds (1) according to the
present invention have an inhibitory effect on the
production of an IgE antibody and are hence useful as
medicines for preventing and treating immunological
diseases in which IgE participate, for example, wvarious

allergic immunological diseases such as asthma.
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CLAIMS
1 (amended). A compound represented by the following
general formula (1):
o | CHpn
Il CHa CHo l
R G & SV G T
(CHo)n CHpn”

(1)

whereiln A 1s a residue of an alicyclic compound which may be
substituted, an aromatic compound which may be substituted, or
a heterocyclic compound which may be substituted:

X is a single bond; a lower alkylene group which may be
substituted; a divalent residue of an alicyclic compound which
may be substituted, an aromatic compoundwhichmaybe substituted,
or a heterocyclic compound which may be substituted; an imino
group which may be substituted; or a sulfur atom or an oxygen
atom;

Y is a single bond, or a lower alkylene, imino or lower
alkylimino group;

Z is a group of -CH=CH-, -C=C-, -(CH=CH),-,
-C=C-CH=CH-~ or ~-CH=CH-C=C-, or a divalent residue of benzene,
pyridine, pyrimidine or pyrazine which may be substituted;

B is a nitrogen atom or =CH-; and

m and n are the same or different from each other and

independently an integer of 1 td 4,
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 Tlow? Pé@? pEPERORIcR z‘i)s B RN R AR {f-p for & O
3,4-methylenedioxyphenyl,

a salt thereof, or a solvate thereof.

2. The compound, the salt thereof, or the solvate
thereof according to Claim 1, wherein A is an indenyl,
phenyl, naphthyl, dihydronaphthyl, indolyl, isoindolyl,
pyridyl, quinolyl or isoquinolyl group which may be
substituted by 1 to 3 substituents selected from among a
hydroxyl group, halogen atoms, lower alkyl groups which may
be substituted by 1 to 3 halogen atoms, lower alkoxy groups,
an amino group, monoalkylamino groups, dialkylamino groups,

and lower alkylthio groups.

3. The compound, the salt thereof, or the solvate
thereof according to Claim 1, wherein X is a lower alkylene
group which may be substituted by one or more substituents
selected from among halogen atoms, a hydroxyl group, lower
alkyl groups which may be substituted by an amino group,.
monoalkylamino group or dialkylamino group, lower alkoxy
groups, a carboxyl group, lower alkoxycarbonyl groups, an
amino group, alkylamino groups, dialkylamino groups, a
nitro group, a cyano group, and aralkyl groups; or an imino
group which may be substituted by a lower alkyl group.

4., The compound, the salt thereof, or the solvate
thereof according to Claim 1, wherein X is a divalent
residue of a cycloalkane having 5 to 8 carbon atoms, which
may be substituted by one or ¢ore substituents selected
from among halogen atoms, a hédroxyl group, lower alkyl

groups which may be substituted by an amino group,
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6. The compound, the salt therecf, or the solvate
thereof according to Claim 1, wherein X is a divalent
residue of pyridine, pyrrolidine, piperidine, piperazine or
homopiperazine which may be substituted by one or more
substituents selected from among halogen atoms, a hydroxyl
group, lower alkyl groups which may be substituted by an
amino group, monoalkylamino group or dialkylamino group,
lower alkoxy groups, a carboxyl group, lower alkoxycarbonyl
groups, an amino group, alkylamino groups, dialkylamino
groups, a nitro group, a cyano group, and aralkyl groups.
7. A medicine comprising the compound, the salt
thereof, or the solvate thereof according to any one of

Claims 1 to 6 as an active ingredient.

8. The medicine according to Claim 7, which is an
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agent for inhibiting the production of an IgE antibody.

9. The medicine according to Claim 7 or 8, which is
an agent for preventing and treating an allergic
immunological disease.

10. The medicine according to any one of Claims 7 to
9, which is an agent for preventing and treating asthma,
atopic dermatitis, allergic rhinitis, inflammatory large
bowel disease, contact dermatitis or allergic
ophthalmopathy. -

11. A medicinal composition comprising the compound,
the salt thereof, or the solvate thereof according to any
one of Claims 1 to 6 and a pharmaceutically acceptable
carrier.

12. Use of the compound, the salt thereof, or the
solvate thereof according to any one of Claims 1 to 6 for a
medicine.

13. The use according to Claim 12, wherein the
medicine is an agent for preventing and treating an
allergic immunological disease.

14. The use according to Claim 12, wherein the
medicine is an agent for preventing and treating asthma,
atopic dermatitis, allergic rhinitis, inflammatory bowel
disease, contact dermatitis or allergic ophthalmopathy.

15. A method of treating an allergic immunological
disease, which comprises administering the compound, the
salt thereof, or the solvate thereof according to any one

of Claims 1 to 6.
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