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Pi perazine derivatives and process for the preparation
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t her eof The

present invention relates to“new pi perazine derivatives of the gener al
formula (1) 5 [err] 10 wherein R1L and R2 are independently

hydr ogen, sulwosseeseed or 15  unsubstituted Cl1-C8 al kyl,

S UIPCETKIROBOD12S

unsubstituted C3-C6 cycl oal kyl, - substituted or unsubstituted C2-C38
unsaturated al kyl, ketone, substituted or unsubstituted aryl,
substituted or unsubstituted Cl-C4 al koxXy; substituted or unsubstituted
aryl hydroxy, substituted or unsubstituted am no, Cl-C4 |ower ester,
Cl-C4 | ower t hiRiperazine derivativeshand mroeessofor the prepamtion thereohr boxyl |

epoxy, substituted or unsubstituted Cl1-C4 | ower t hi

oal koxy; or Rl and

R2 are fused tag.faorm C3-C4 satur d g .unsat ur at ed chai#; R3, R4, R5,
R6 and RY ar . | M REEnIGaRon toikrs & new pibBEane Aodiafgs & oy o1 o

| oner” ester, Clgepéralodemmalaikd) , Cl- C4 | ower thioal kyl, substituted or
unsubsti t ut eg C3-C8 cycloal kyl, Ci1-C4 25 |ower al koxy, Cl1-C4 |ower

t hi oal koxy, Substituted or unsubstituted aryl, substituted or
unsubstituted | ower arylal koxy, substituted or unsubstituted | ower

al kyl ami no, or lower al kyl substituted or %8 unftbstit
anong R3, R4 R5, R6 and R7, two adfac \U

other to form 1, 2- phenyl gne or: )g-n
substituted or unsubstitu
4-positionRgb the aromatic
(wherei n, i's the sameRrw 't A

Cl-C4 | ower al koxy, Cl-C4 | ower t hi oal koxy, substit

e+RsX |
eyded at

ut ed car banate; or

ps are bonded with each

s oxygen, sul fur, or
the 3-position or

; Y i s oxygen or -NR8-
y A above-mentioned R3.); Z is hydroxy,

uted or

unsubstituted aryl oxy, Cl-C4 | ower al I&y’l hni no, 35 substituted or

unsubstituted cycl oam no containing 1-5 nitrogen atons;
or -CH=;, its pharmaceutical |y acceptabl e acid_addition

A is nitrogen

wherein R and Rz are independently hydrogen, substituted or
15 unsubstituted C;—-Cg alkyl, substituted or unsubstituted Cz-Cs cycloalkyl,

substituted or unsubstituted Cz~Cs unsaturated alkyl,

ketone, substituted

or unsubstituted aryl, substituted or unsubstituted C;-Cs alkoxy,

substituted or unsubstituted arylhydroxy, substituted

or unsubstituted

amino, Ci-C; lower ester, Ci~Cs lower thioester, thiol, substituted or
20 unsubstituted carboxyl, epoxy, substituted or unsubstituted C,-Cs lower
thioalkoxy; or Ri and Rz are fused to form C3~Cas saturated or
unsaturated chain; Rs, R4, Rs, Rs and Ry are independently hvdrogen,
halogen, hydroxy, nitro, C;~Cs lower ester, Ci-Cs lower alkyl, C;~Cs
lower thioalkyl, substituted or unsubstituted C3-Cs cycloalkyl, Ci~Ca

o5 lower alkoxy, Ci~Cs lower thioalkoxy, substituted or

unsubstituted aryl,

substituted or unsubstituted lower arylalkoxy, substituted or
unsubstituted lower alkylamino, or lower alkyl substituted or
unsubstituted carbamate; or among Rs, R4, Rs, Rs and Ry, two adjacent
groups are bonded‘ with each other to form 1,2-phenylene or

30 23-naphthylene; X is oxygen, sulfur, or substituted or unsubstituted

imino; Y is bonded at the 3-position or 4-position of the aromatic ring
part wherein Y is oxygen or -NRsg~ (wherein, Rs is the same with the
above-mentioned Ra.); Z is hydroxy, Ci~Cs lower alkoxy, Ci-Cs lower

thioalkoxy, substituted or unsubstituted aryloxy, Ci~Ci lower alkylamino,

substituted or unsubstituted cycloamino containing 1-5 nitrogen atoms;
A is nitrogen or -CH=; its pharmaceutically acceptable acid addition
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-2 - salts and process for the preparation thereof. In the above

definitions, Cl-C8 al kyl neans straight or branched al kyl group such as
nmet hyl , ethyl, propyl, isopropyl, n-butyl, isobutyl, 5 tert-butyl, pentyl,
i so-pentyl, woudeez NEPtYl, octyl, 2-nmethyl pentyl or the perkhéfois Cl-c4

| ower al kyl neans nethyl, ethyl, propyl, iso-propyl, n-butyl, | so- but yl
or tert-butyl. Substituted or unsupstituted C3-C6 cycl oal kyl neans
substituted or 10 wunsubstituted cycloalkyl such as cycl opropyl,

cycl obutyl, cyclolentyl, cycl ohexyl, substituted cycl opropyl,
substituted c§alisoprchpyacess forthe preparation thereafhexyl or the | i ke. Cl- C4
| ower ester means a carboxyl group esterified by a | ower alkyl group.

15 C1-C4 | ower ,,al hox Y, |so p

but yl oxy, i s\gﬁhm lé%?y {@?‘PE ﬁ’c')% %‘F!@ "%* gﬁ'@"%l?‘? B“% 3&1 | over

t hi oal koxy rreamuvnmchyas methyle ethstlt bropyl,psmrpbylhlmbutyl isobutyt,opy! t hi o,
butylthio, gis = | ower
al kyl am nosrre&'gs met hb?nt%i.%{) ID#MI g‘m bﬁ@%&? m@%(x)ﬁét%@:ergv férf'ngﬁo group*
or the |like. 1Kke AryI oxy nmeans phenoxy, substi | tut ed phenoxy, napht hyl oxy
or subst CH&emwwmmﬂyhﬁxﬂs piethyie etlivi Cpropyl, iséMHLBATMABUEL 0UP

containing 1-5 n means pyrrolidinyl. pyrrollnyl

i m dazol i di ny?b B‘é’&g%{}ﬁq BB"@}'azol inyl, pyrazolidinyl, 25 tri azol yl,
tetrazol yI pSpbstaitutedyor unsubstititedCs~Co cycloﬂiwl pnemsnsubsmmnd ars had
studied fo auhﬁi&thjt@& lohik3t s n jantitunor
activity. th re‘s cryenow We ave ?ﬁabr %Z;Gt&;itf&yl E‘?l}tﬁjei‘ﬁ'e facts that
the present cﬁﬁﬁ Y:LOS“ stkwted gucjongnty Lasybstited ¢ i on
salts thereof cheiuhexybtorcmhbymm om nent antitunor activities but very

low toxicitie ol nj vention
is to provide E C" loweﬁ%%%&?’%%o%n S “of rgﬁge%%%@eqt Bﬁ Ii&?%(%]fbgnd acid
addi tion sal tgf"“l’ t hereof having not only prom nent antitunor activities

but very | g C35Ci vreri alk6%y means rhiethoxyethokl] PBSpURY, EMM?W I nvention
I's to provi debﬁtﬁ&)ﬁeigébutyfoxy, tert-butyloxy group or the like.
'Ci~Cs lower thioalkoxy means methylthio, ethylthio, propylthio,
isopropylthio, butylthio, isobutylthio, tert-butylthio group or the like.
Ci-Cy lower alkylamino means methylamino, ethylamino. propylamino,
20 butylamino group or the like. :
Aryloxy means phenoxy, substituted phenoxy, naphthyloxy or
substituted naphthyloxy or the like.
Cycloamino group containing 1-5 nitrogen atoms means pyrrolidinyl.
pyrrolinyl, imidazolyl, imidazolidinyl, pyrazolyl, pyrazolinyl, pyrazolidinyl,
o5 triazolyl, tetrazolyl, piperazinyl or the like.

The present inventors had studied for a long time to find compounds
having intensive antitumor activity. As the results, now we have finally
found out the facts-that the present compounds of the general

30 formula(l) and acid addition salts thereof have not only prominent
antitumor activities but very low toxicities.
Accordingly, the one object of the present invention is to provide the
novel compounds of the general formula(l) and acid addition salts
thereof having not only prominent antitumor activities but very low

35 toxicities.

The other object of the present invention is to provide a process for
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PCT/ KR97/ 00128 o -3- t he
preparation of the corrpounds of general formula(l ) ‘and acid addi tion
salts thereof. The conpounds of the present invention can be m xed with

phar maceut i Cyjg sgpagept abl e vehicles by a known nethod to ZCPERI7/00128
phar maceuti cal conpositions and the pharnaceutical conpositions can be
used to prevent or treat with various Kinds of tumors of hunan beings

or manmal s. Ther ef ore, anot her obj &8ét~ of the present invention is to
provi de phar maceutical conpositions containing the conpounds of the

general 10 f othe mxparation of the somponrds of generah forppaly and jagid
ingredients. addifiehdsaltdhihefegfan be reacted with the corrpounds of the

gener al for acid addition salts ar maceutically
accept abl e ﬁﬁo?ﬁ‘ﬁ%ﬁ‘tﬂ%@ {pﬁ" 'i‘c“?fgnu?'blc‘“é% ’é‘*P a{S‘rganl c acids
such as hydﬁanhﬂamhcalhcack;eﬁnbimuehmlesdby sajkﬁwnanehhpd tontmsphorl c acid,
nitric acid;z1 Hﬁﬁlﬁaﬁ C |on|c
aci d, succi rﬁ c&_bha hg citric acl gédm‘fekc acl ticdd ?’H‘ acl dc coI e
acid, “lactic adisgd to P"e"% Holragt &%Héﬂ"% gldyvcvfn@m%ém h‘@'ﬂaﬂf ‘Wé

| euci ne, i sol eusimemneds.i ne, cysteine, cystine, asparaginic acid,
glutam c acid, r n . sulfoni ¢ aci ds
such as net haneﬂ% %ogt&ﬁ%h%%%é{%ﬁ ﬁwﬁﬁé&gﬁ go 'g‘éw(éne sul fonic
aci d, tol uene sikrOACeutical compesitions contsining the vompourds ohthshgensrabe used
in the prep atﬂ)ﬂﬁuﬂfl)m?a?diai%aiﬁoﬁakalts theré‘d;ragoaem@i}fme@eﬁ@ ning the

conpounds o en ornnul a active, in lents are

sweet eni ng agen&‘gﬁlvﬁﬂfaﬂi‘u P&H%%%M%C%emnds o theagﬁ‘ée‘?lor

di ssol uti on, mﬁoﬂnu!g(hgerhnneamﬂsa&lmomsdmam phambm&uhc&ﬁyeﬂqep&ble

adsor bent, degrlﬂgeaa}geﬂeatgare&&,qgé f6bxarfflh ackddDgiciopd ng_agent.
suc

filler, perfune act ose, e,. sucrose, n&nnltol
e

sorbitol, celld! echngpwebrgrmq erad. sylfuric arids, esr rig aCid, TG, 20id:
magnesi um 15 d@izanicadoids sadicias rtxmmﬁada.eacemgﬂﬁdl propiinicratidnsaedinieat e,

starch, gelati g C [o a | cid,

sodi um al gi nat g&d ‘E‘hmi délg %{: rﬁcﬂg%ﬂg{% %‘%&C%'S’BM" i k PE Qf "ul ose,

agar, water, et#Bingl auds such g5\ @lyeipec lgnipeo val umllywmlwwywm.m sodi um
“chloride, potaseisigine, cystinb] aépeiaginy aaaegmmcﬁndsryrsmebansm"ﬁssence

pam Lo e ome ok s gl Bl SR ol RGNS el 920
degree of di2eeasifoninucid, bemzengosdfpnid: 9014 toiweneoswfundo wgidirmy the like.
adm ni stered onVehiele§ OWRich! cdnl BBSused in the preparation of pharmaceutical

compositions containing the compounds of the general formula() as

active ingredients are sweetening agent, binding agent. dissolving agent,

aids for dissolution, wetting agent, emulsifying agent, isotonic agent,

95 adsorbent, degrading agent, antioxident, antiseptics, lubricating agent,
filler, perfume or the like; such as lactose, dextrose, sucrose, mannitol,
sorbitol, cellulose, glycine, silica, talc, stearic acid, stearin, magnesium
stearate, calcium stearate, magnesium aluminum silicate, starch, gelatine,
tragacanth gum, glycine, silica, alginic acid, sodium alginate, methyl

30 cellulose, sodium carboxy methyl cellulose, agar, water, ethanol,
polyethylenglycol,.polyvinyl pyrrolidone, sodium chloride, potassium
chloride, orange essence, strawberry essence, vanila aroma or the like.
Daily dosage of the compound of the general formula(l) may be varied
depending on age, sex of patient and the degree of disease. Daily

. 35 dosage is 1.0mg to 5.0®mg may be administered one t several times.
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-4- The conpounds of the general fornmula (I) according to the present
i nvention may be prepared by the followi ng schene 1. Scheme | "5[err]
10 15 20 wherein Rl, R2, R3, RA R5, R6, R7, A X Y
and Z are 3gg e d above, and Lie is a | eaving gr opircisdfeeas hal ogen
atom sulfonyl or 25 the |ike. The above process conprises reacting
a conmpound of the general formula(a) with a -C(=X)- group-providing
agent in organic solvent to obtafdmr a conpound of the general

formul a(b) and successively reacting 30 the conpound of the general
formul a(b) wiht compoundsind the general formulan@) abcdrdingutca i) presegt ve the
conmpound of B.E,@n o&g&*r@él = G(=X) - group- provi di ng
agent preferabl yﬂﬁgq{s@% ggt e ront?y the f?%o?}tg%%gﬁﬁyle i i m dazol e,

1, 1- car bonyl t hi odi i m dazol e, phosgene, t hi ophosgene,

car bonyl di phBelketheld, phenyl chl oroformate or the like. 35 The reaction may
be carri eg out in conventional organic solvent such

X
Ry i H Uej—provldlng'agent Rﬁv—u—ue
L.

-, e ey )
R A 2 R A
(a) {v)
10
N
R CA Yz
15 {b) '
XX
— M,
Base R{” "A
20 '
®
wherein Ry, Ra, Rs, Ry, Rs, Rg, Ry, A, X, Y and Z are as defined
above, and Lie is a leaving group such as halogen atom, sulfonyl or
25 the like.

The above process comprises reacting a compound of the general
formula(a) with a ~C(=X)- group-providing agent in organic solvent to
obtain a compound of the general formula(b) and successively reacting

30 the compound of the general formulalb) with a compound of the
general formulalc) to give the compound of the general formula(l).
The used ~C(=X)-group-providing agent preferably be selected from
1,1 -carbonyldiimidazole, 1,1-carbonylthiodiimidazole, phosgene,
thiophosgene, carbonyldiphenoxide, phenylchloroformate or the like.

35 The reaction may be carried out in conventional organic solvent such
as, for example, tetrahydrofuran, dichloromethane, chloroform,



as, for exanple, tetrahydrofuran, dichloronmethane, chloroform WO

98/ 00402 -5- PCT/ KR97/ 00128
acetonitrile. And al so the reaction is.preferably carried out in the
presence of coupling agent such as conventional inorganic or organic

base. Such weoegeddti onal inorganic or organi c base used IRCIKRS7AMALL | on
means 5 sodi um hydri de, potassium hydride, sodi um hydroxi de, potassium
hydr oxi de, sodi um car bonat e, - pot assi um gar bonate, cesi um carbonat e,

sodi um bi car bonat e, potassi um bi carbonate, triethylanine, pyridine, DBU

or the like, and 1_%"!2 equi val ent, preferably 1-1.1 equival ent thereof
may be used. 18¢€ action may be carried out between 3[err]C and

boi I i ng poi nt &nd Ao the reattivenis prefelably edreiedut iat theOprsedee-d00[ err] C for
agent may. b ug"@g i Byt et as, F“’?”e““%ﬁ%‘hﬁ““ﬁ%m o 'ffg‘“e Eboshey OV, "
equi val ent to CHABVentional iNPreans o fIganic base ysed thenteagtion fREag8 ner al
fornul a(l) @ersﬁdﬂanhwandé&%aémnthnde. Béﬁmrﬁﬁld:bmddﬂ%oi&biuﬂw ng schene
H - SChe”ehkrdro:&&)e.[s%ﬁf&n carbo nate. potas%:%m carbonate, cesium carbonate,

sodium bicarbonate, potassium bicarbonate, triethylamine, pyridine, DBU

or the like, and 1-15 equivalent, preferably 1-1.1 equivalent thereof

may be used.

10 The reaction may be carried out between 3T and boiling point of the

solvent used, preferably at 50°C-100C for 5 - 48 hours, preferably for

10 - 24 hours. _ '

—C(=X)-grourJ-proVidizlg agent may be used in an amount of 1 - 15

equivalent, preferably 1-1.1 equivalent to the starting compound.
A compound of the general formula(l) wherein Y is ~NR+ muy be
prepared by the following scheme 11

Scheme 11
20

()

30



35 WD 98/ 00402

PCT/ KR97/ 00128 _ - 6 - wherei n, R1,
R2, R3, R4, R5, R6, R7, R8, A, X and Z are as defined above. A
conpound of the general fonnula(lb) above may be prepared effectively
by i ntrodugigvgessez Provi ding agent into a conpound of thePCT/KBSMMO128I
formula(la). - R8 providing agent preferably used in the above reaction
is CL-C8 | ower al kyl hal ogen, Ci- Cﬁ | ower al kyl sul fonate, substituted
or unsubstituted C3- C8 cycl oal kyl Ral ogen, aryl hal ogen, substituted or

ggsgsltgs\;ﬁed C3-C8 1&@1%§+a| ky: j#’chﬂozrgg #sulfonate, o‘E tvge i ke.

met hyl i odi de, et hyI chl ori de, et hyI brom de, ethyli od| de, propyl chloride,

pentyi et or: SR B SHFpelkal KEOhRRE ol i PRt ' o i
li ke. ectmrelsb rm&qudycmg dingreagest mohwmrmnémf the

et hyl sul fgna%@a ormitiatdy). sul fonat e, butylsul fonate, pentylsulfonate, or
the Iike Subst ituted or unsubstituted C3-C8 cycl oal kyl hal ogen

cycl opropyl chl ori de, cycl opropyl brom de, cycl opropyli odi de,
cycl obut yl chﬁemrdﬂdmg agentypriefdrably| isednindthe abmfeobm:;nbh osli(deC;. lower

I tyl y -
Eiﬁlﬁﬁiﬂylycﬁ?‘@‘“aﬂi . Cr-CEURAPERYY WBHGHLE Ssutisiinal S Yog uﬁgfﬁ%%lomowl
rrethylchlorlgé’ lbpi:'a mwih alogesy wt @rowm; btitutedt GyGrodi de,
cycl obut%} ! cvcl(ﬂkyhxhlf&ké!é.l ﬂ@lsuﬂxﬁﬁhl@b%i‘khe Mkkehy! brom de, cycl obutyl

e,

met hyli o cycl opentyl nethylchloride, cyclopentyl nethyl brom de,
cycl opentyl nethyllodlde cycl ohexyl nmet hyl chl ori de, cycl ohexyl
met hyl br oni dé-Ce lowesy slkythalagen m;eaqs mwh:ddﬂonde.t I!nethyﬂlbmmldtBO

ﬁreﬁlzgsl gﬁfgr Fﬁéﬁf%enz )@t ﬁnzo di égﬁwd 6?‘6% 0
SE o e G o
unsubst i t 18 edenBAcoride; | penkyipromide,! pemyh)dlmrethylbrommcetate. or the like.

Ci—-Cr lower alkyl sulfonate means methylsulfonate, ethylsulfonale.' '
propyisulfonate, butylsulfonate, pentylsulfonate, or the like.

920 Substituted or unsubstituted C3-Cs cycloalkylhalogen cyclopropyichloride,
cyclopropylbromide, cyclopropyliodide, cyclobutylchloride,
cvclobutylbromide, cyclobutyliodide, cyclopentylchioride,
cyclopentylbromide, cyclopentyliodide, cyclohexylchloride,.
cyclohexylbromide, cyclohexyliodide, cyclopropyl methylchloride,

95 cyclopropyl methylbromide, cyclopropyl methyliodide, cyclobutyl
methyichloride, cyclobutyl methylbromide, cyclobutyl methyliodide,
cyclopentyl methylchloride, cyclopentyl methylbromide, cyclopentyl
methyliodide, cyclohexyl methylchloride, cyclohexyl methylbromide,
cyclohexyl methyliodide, or the like.

Arylhalogen means benzylchloride, benzylbromide, benzyliodide,
benzoyichloride, benzoylbromide, benzoyhiodide, toluylchioride,
toluylbromide, toluyliodide, or the like.

35 Substituted or unsubstituted Ca~Cs cycloatkyl sulfonate means
cyclopropyl sulfonate, cyclobutyl sulfonate, cyclopentyl sulfonate,



cycl opropyl sul fonate, -cycl obutyl sul fonate, cyclopentyl sulfunate.
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-7- cycl ohexyl sul fonate, nethylcycl opropyl sulfonate,

met hyl cycl obut yl sul fonat e, nethyl cycl opentyl sul fonate,

met hyl cycl ohawgy$smea2f onat e, or the like. 5 Arylsulf oRETE&RIPMIZ8 benzyl
sul fonat e, benzoyl sulfonate, toluyl sulfonate, or the I|ike. Mor e
particularly, a conpound of the general oformula (la) may be react ed

with an al kyl ati ng agent or arylating agent in a solvent at the 10
tenperature of 25-80[err]C for 30.mnutes - hours to, gi t he obj ect
conpound of th&yé@i‘@&glﬁﬂgpm Hﬁ%ﬂﬂl?ygmﬁﬁl i‘ﬁgmagﬁ'irﬁﬁﬁ’é@gﬁg’%?y?aryl ating
agent may be usulibnate,amethyicyriopentyl -sulfonatk, methplcyadblexy! sulfondfenvethe onal
or gani ¢ sol vengké_uch as for exanple tetrahydrofuran, 15 dichl oronethane,

acetonitrile, dinethylformam de may be used in the above reaction.
In the above reactions, if any acid material is forned, any basic

mat eri al mayg b@rplsaifenatel meatkibensyd sulforatey béndoy! stliéhiatkOtudhy]dulfohstel he 20
acid material f ?ﬁétl e reaction phase. Such basic material nay be

al kali et al h?fi i"de; al kali earth netal hydroxide, alkali- netal oxide,
al kali earth netal oxide, alkali netal carbonate, alkali earth netal

carbonat e, al kakd r;g%ﬁ r , ﬁ]eﬁﬁl forfaled 1012 ydr ogen
car bonat e suchq‘{'gl‘ksre(%‘ﬂcgn i,%ﬁﬂggﬁgflﬂe, hggégggiﬁ . ydfr oXI| d}efalft[:‘glltng*t}ir%h 25
hydr oxi de, magReast Vﬂaﬂla&x atpg AgERE oF, AYiatEE agent i1n A selvaat at the
pot assi um cHy baenperanredofuzs-8910) dfont30, mimites 20 Aot & givaTBgNGlsHeetM
car bonat e, mggpﬁw‘iw%go M@Zl carbonate. cal cium

I'ke, Oor

bi car bonat e or € rgani c am .30 _ The conpound of the
general for mul fmalkwlating agenfeor arylaling agent may. be used Nocamainerof 10992, 35,
3784, 3792 ) on5reyuikgleBf.epared in a simlar nmethod to the art. 35

Fer ef naf ter N Rl ERAal Sy’ et duchas R RSl Byl S Wt
15 dichloromethane, acetonitrile, dimethylformamide may be used in the
above reaction.

In the above reactions, if any acid material is formed, any basic
material may be preferably added as scavenger in order to eliminate the

20 acid material from the reaction phase. Such basic material may be
alkali metal hydroxide, alkali earth metal hydroxide. alkali metal oxide,
alkali earth metal oxide, alkali metal carbonate, alkali earth metal
carbonate, alkali metal hydrogen carbonate, alkali earth metal hydrogen
carbonate such as sodium hydroxide, potassium hydroxide, calcium

25 hydroxide, magnesium hydroxide, magnesium oxide, calcium oxide,
potassium carbonate, sodium carbonate, calcium carbonate, magnesium
carbonate, magnesium bicarbonate, sodium bicarbonate. calcium
bicarbonate or the like, or organic amines.

30 The compound of the general formula(a) is described in prior art ( J.
Med. Chem., 1992; 35, 3784, 3792 ) or may be prepared in a similar
method to the art.

35 Hereinafter the present invention will be described in more details with
reference to following examples but it is not intended to Iimit the scope



reference to follow ng exanples but it is not intended to limt the scope
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of the invention thereinto. Compounds of the general forrmula(l) and
formula(lb) are prepared in foll owi ng exanpl es according to the
above-mnt%ocess. 5 [err] 10 15 20 pohgmeidndsl R2,
R3, R4, R5, ) , A X, Y, Z are the same above. 25 30

-8~

of the invention thereinto.

Compounds of the general formula(l) and formula(lb) are prepared in
following examples according to the above~mentioned process.

5
R
X
P
R
10 R AT Nz §
(1
15

20 Wwherein Ry, Rs, Rs, Ry, Rs, R, Ry, A, X, Y, Z are the same above.

35
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-9- EX RIR RBR MR RR A X Y Z Y No. 1 M M SM H H
H HN O NHOw 3-N 5 2 M M [errlH HH H N O NHOw 3-N 3
M Me Me M H M MN O NHOWw 3-N 4 M E SM H HH H N O
NH OMe 3-N wWoewoshe Et [err]H H H H N O NH Ove 3- N PCI/KBOTORISEt Mo
M H M MN O NHOW 3-N- 7 Me Et H SHH H H N O NH Ow 3-N
8|\/EnPrHC]VEHC]VEHNONHC]VQ9'3_-_N159 Me nPr H M H MH N
O NH Ow 3-N 10 M nPr H F H F H N O NHOw 3-N 11 Me nPr
o H HH H-DN_QO_ N QOB 33N 12 Et Mo H__Q) Qe . H N_ QO NH Owe
3-N 20 13 Et M| H Mg H HIN @ NHOVB3-V\]E 14 Etf M |H [OH H H
H N O NHOY3}® |Reg Ra | Re {Rs| R |Re {AIXI Y | Z | Y
) 1 {Me|Me|SMe| H | H| H | H | N|O|NH |OMe|3-N
5 |2 |Me|Me| J | H |H| H |H |N|O|NH|OMe|3-N
3| Me{Mej{ Me | Me | H| Me { Me { N|O|NH |OMel|3-N
4 |MelEt|SMe| H |H| H | H |N|O|NH |OMel3-N
10 | 5|Me]EBt] A | HIH]| H|8H|[N|O|NH|OMe|3-N
6 |Me|Et| Me | Me | H | Me | Me | N|O|NH|OMelz-N|
7|Me|EBt] H |SH|H| B | H|N|O|NH|OMe|3-N
8 |[Me|nPr{ H |OMe| H |OMe| H | N | O | NH |OMe|3-N
B toliMelnPr] H | Me | B [ Me | B N0 NH |OMe|3-N
10|Me|nPr{ H | F |H| F | 5 |N|O/|NH{OMe|3-N
11 {Me |nPr|OMe| H |H| H | H | N|O |NH |OMe|3-N
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180 [Me{Me | Hi{SHIH|H |H | H |CH| O ]OMe(3-N
181 |Me|Me |OAc| H | H| H |H | H |CH|O|OMe[3-N
182 {Me|Me | H |OAc{ H | H | H | H {CH | O | OMe 3-N
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25 |187 |Me|Me |l | H|H|{H |{H|H |CH|O|OMe3-N
188 |Me{Me | Benzo | H| H |H | H |CH| O | OMe [3-N
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F H Et CH O Ove 3-N 196 M Me H F H F H i Pr
CH O Ow 3-N5 197 M+ WM H OW H OW H H CH S aw
3-N 198 M M H Me H M -8 H CH S Ow 3-N 199
M Me Me Me H H H H CH S Ove 3-N 200 M Me H F
H F H Ex. CH S OVe |3-N 201} Me H ¢l H ] H
H cH s |G |By 1B220pRave Reyels | Bs HR7 {Rafid X B Z |H Y| cH s
Ove 3-N - e -=— fp—tt 1 - S5 S 3-N
204 Me e | E9IMe] Me d H |\F | H | FdliHg| Bt £ \OMe3-Db5 e
Ve sie H FiogiiMe e HH |OF |S1 D% | HN#6| 43| dhomdfe-nH o H
Ve - Z : I
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o 3N |1999Mde M| HH| Qe | HH Me | HMH | CH qs%més—@ﬁ SN 20
Acetyl H Owve | 199 [Mad Mg | Me | M H b H[CH|'S OMes3-Netyl H M
H M H o 1boo |Mél Me OfH § ¥ | H |2F2] Me|Asqlof 1S Yome|diN]e H
H CH O Oive—3g=i¥ 243 setetyt—t-E——t—Ht 3 — CH O
ove SN s b [ME| Mg ﬁcﬁgw | 8 CH [ [Ovel3e] 5.
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\lj“?\//}e HS'VE@E FEN:AR:HES ' 11 ad%crl’s [BelanR] H M
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212 |Me | Acetyl | H [ Me | H |Me | H | H|CH| O [OMe|3-N
213 |Me|Acetyl{ H | Ct {|H| Cl | H | H!CH| O |OMe|3-N
25 |214|Me| 3 | u [oMe| B loMel B | B | crl| 0 |oMe|3-N
215 |Me| L' | H |Me!lH|Me| H {HICH|O|OMe|3-N
216 |Me| Vinyl | H {OMe| H |OMe| H | H | CH{ O |OMe|3-N
0 |217 |Me| Vinyl | H |Me |H|{Me| H | H{CH| O |OMe|3-N
218 |Me | Acetyl | H |OMe| H |OMe| H { H | CH| S |OMe|3-N
219 |Me| Acetyl | H [ Me | H|Me| H |B|CH| S |OMe|3-N
220 |Me| Acetyl | H | Q1 [H| Ct| H |H[CH|S |OMe|3-N
35 |221 [Me] O H {OMe| H |OMe| H | H| CcH! 5 |OMe|3-N
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30 35 WD 98/ 00402

PCT/ KR97/ 00128 - 20- Exampl e 1
1-[ (5, 6- D met hyl - 2- met hoxypyri d| n- 3-yl ) am nocarbonyl] -4-(2-nmethylthio
phenyl ) pi perazine: 5 a) Phenyl

N (5, 6-di Wrret hoxypyri di n- 3-yl ) car bamat e: PCT/KRI7/00128
3- Am no- 5, 6-di net hyl - 2- net hoxypyri di ne(1.52g, 0.01nol) and
phenyl chl or of onnat e( 1. 56g, 0. 01nvol) e di ssolved in dichl oronet hane

and was stirred at roomtenperature fdf 2 hours. The nmixture was
concentrat ed under. the reduced pressure to renove the solvent. The 10
concentrate Mmlned by col umm chr omat ogr aphy( et hyl acet at e: hexane

= 1:6) to obt1&[¢564mrdet1i ezi-xﬁétﬁaﬁymdadm »hﬁ:lzﬁbca&?o -4~ (2L hetifiiCl 3)
[err]: 2. 18(%@% % *(‘g 4.00(3H, s), 7 31(5 . HB?(lH s) 15
b) 1-[(5, 6-Di - - ehoxypyrldln 3-yl)am nocarbonyl] 4- (2- et hyl
thlophenyl)plpera2|ne Phenyl

N- (5, 6-di e: 0. 5ol ) and )
1-(2-rrethyt en er 104 re 20 i ssolved in
anhydr ous te[yf %%EM %%m%& mmoﬁ a’Aﬁded. The mi xture
vvag stijrred gthenylchicrofupmiatd(1.66g,f M0Lolh owére dissblved irf dithidtbmatigmeunder the
reduced pres e oncentrate was
purified by i%{dﬁﬁ'{?gc%m&f%h for. 3 Hours. THQ ki W %)t o obt ai n
the titled cowmpeentsatedsander the: pressure fo: rer@ve 18] solvért. The 1H

NVR( CDCl 3) e dancerrath( Whis Purifitd 45 ebluidn cRrodSdtdgtabhy(cthfiféetitet ) -

hexane = 1:6) to obtain the titled compound.

vield: 92 %

'"H-NMR(CDCl) & : 218(3H.s), 2.36(3H,s), 4.00(3H.s), 7.31(6H.m),

807(1H,s)

15 - -
b) 1-{(56-Dimethyl-2-methoxypyridin-3-ylaminocarbonyl}-4-(2-methyl
thiophenyl)piperazine: - | _
Phenyl N-(5,6-dimethyl-2-methoxypyridin-3-yl)carbamate(136mg,
0.5mmol) and 1-(2-methylthiophenyl)piperazine(104mg, 0.5mmol) were

o¢ dissolved in anhydrous tetrahydrofuran and DBU(76mg, 0.5mmol) was
added. The mixture was stirred at room temperature for 2 hours and
concentrated under the reduced pressure to remove tetrahydrofuran. The
concentrate was purified by column chromatography(ethylacetate :
hexane = 1 : 2) to obtain the titled compound.

o5 vield : 59%
mp. : 167-168C
'H NMR(CDCls) 3: 2.21(3H,s), 2.43(6H,s), 3.06(4H,t), 3.68(4H,),

4.09(3H,s), 6.89(1H,s), 7.06(1H,m), 7.14(3H,s), 8.26(1H,s)

30 Example 2
1-[(5,6-Dimethyl=2-methoxypyridin-3-yl}aminocarbonyll-4-(2-isopropeny
Iphenyl)piperazine :

Phenyl N-(5,6-dimethyl-2-methoxypyridin-3-yl)carbamate and
1~(2-isopropenylphenyl)piperazine were reacted by the same way with

35 the example 1 to obtain the titled compound.

- yield: 62 %



4.09(3Hs), 6.89(1H,s), 7.06(1H m, 7.14(3H,s), 8.26(1H, s) 30 Exanple 2
1-[ (5, 6- D net hyl - 2- met hoxypyri di n- 3-yl ) am nocar bonyl | - 4- (2-i sopr openy
Iphenyl)pipera2|ne Phenyl

N- (5, 6-di net hyl - 2- met hoxypyri di n- 3-yl') carbamat e and

1-(2- |soprop yl ) pi perazine were reacted by the sarremmmdns 35 the
o Vi e

exanpl e the titled conpound. yi eI d: 62 %

98/00402 PCT/KR97/00128

- 21 - mp.: 139-140[err]C 1H\RR( CDOI 3) [err]: 2.20(3Hs),
2.21(6H,s), 3.10(4H,t), 3.64(4H1t), 3.84(3H,s), 5.07(1H,s), 5.13(1Hs),
6. 64(1H,s), 6. 98(11H 139-120C4( 3H, dd) , 7.18(1H, d), 7 91(1H,s) 5

Exanpl e 3

1-[ (5, 6- Di met hy 18% EDCISM 220(%:&;%%310( Gééggaﬁdg

t et r aet hyl phen ,s . H-S) )

N- (5, 6- di met hyl 728€IH.JWMYIH,§M 3-yl)carbamate and 10

1-(2, 3,5, 6-tetranet hyl phenyl ) pi perazi ne were reacted by the sane way

with the exa Ielto obtain the titled conpound. yied: 71% mp.:
190-192[err]C (CDCI 3) [err]: 2.21(15H,s), 2.42(3H,s), 3.17(4Ht),

3.61(4Ht), 15 ~ft{bthdsty Py  (2omath
4 ( 1- [%5 Ethld[(ga@ﬁ -21- met hox pyr?@l 2?@%%@2‘9#&%564 (2-meth
yl t hi ophenyl )pl

N- ( 5- et hyl - 6- neﬂ’hyﬂxylmﬁﬁﬁmhppﬂlyﬂ-tﬂ-méﬂwtmmdhﬂﬁayﬁcabdmate and

ékgﬁi)l”gt rlwltt ngﬁﬂ%ﬁ%@%@@&ﬁ@%ﬁ)@ﬁ&&%&& r%%&g‘g?yw%way  the

:160-161[err] C 28 43(3H s), 2 50(3H, s),
2] 58(2H,q), - vyield: OmegH t), 3 69(4H t), 4. 15(3H s) 6. 93(1H, s),

70s(1H M 7 14{3H iy repr
"~ H NMR(CDCls) 6: 2.21(15H,s), 2.42(3H.s), 3.17(4E,t), 3.61(4H.1),
15 4.08(3H,s), 6.84(1H,s), 6.89(1H,s), 8.26(1H,s)

Example 4
1-{(5-Ethyl-6-methyl-2-methoxypyridin-3-yl)aminocarbonyl]-4-(2-meth
~ ylithiophenyDpiperazine:

20 Phenyl N-(5—ethyl-6-methyl—2—methoxypyndm-3-y1)carbamate and
1-(2-methylthiophenyl)piperazine were reacted by the same way with
the example 1 to obtain the titled compound.
yield : 56% |
m.p. : 160-161C .

25 'H NMR(CDCl) 8: 119(3H,t), 243(3H,s), 2.50(3H,s), 2.58(2H,q),
3.07(4H,t), 3.69(4H,t), 415(3H,s), 6.93(1H,s), 7.06(1H,m), 7 14(3H,m),
8.35(1H,s)

Mass(EI) m/z : Calcd for CaHzsNsO2 400.1932, found 400.1925

30 Example 5
1-[(5-Ethyl-6-methyl-2-methoxypyridin-3-yl)aminocarbonyl]-4-
{(2-isopropenylphenyl)piperazine:

Phenyl N-(5~ethyl-6—-methyl-2-methoxypyridin-3-yl)carbamate and
1-(2-isopropenylphenylpiperazine were reacted by the same way with

35 the example 1 to obtain the titled compound.
yield : 5126



8. 35(1H, s) Mass(El) mz: Calcd for C21H28NAO2 400. 1932, found

400. 1925 30 Exanple 5

1-[ (5- Et hyl - 6- et hyl - 2- met hoxypyri di n- 3-yl ) am nocar bonyl | - 4-

(2-1sopropenyl phenyl ) pi per azi ne: Phenyl

N-(5- et hyl v6o ogajelias! - 2- met hoxypyri di n- 3-yl) carbamat e and PCI/KR97/00128

1- (2-i sopropenyl phenyl ) pi perazine were reacted by the same way with 35 the
exanple 1 to obtain the titled corrpoung2 yield: 51% WO 98/ 00402
PCT/ KR97/ 00128 ' - -22 - mp.:
185-187[err] C 1H NIVR CDCl 3) [err]: 1.18(3H,t), 2.21(3H,s), 2.42(3H,59),
2.56(2Hq) , 0.0 {8 T s. 62(4H,t), 4.03(3H,s), 5.08(1H,s), 5.13(1H5s),
6.90( 1H, s), ‘HM(MM 711&3%)@21@1%5( 26,9 2.5&{&%}!(' e 6

1-[ (5- Et hyl - I - 3- ony 3,5,6-t

et ranet hyl phen g‘?ﬁ@g}eﬁ Hbé %dé ﬁigj q‘fﬁﬁi 5' :
N- ( 5- et hyl - B?rm(ﬂﬂ.ﬁy&%(llﬁslyl )carbamate and 10

1-(2,3,5, 6-§ etrarret hyI phenyl ) pi perazi ne were reacted by the sane vvay

with the exa %NObt ain the titled conpound. yield 69% m p. :
176- 177[err]C VR(CDCl 3)[err]: 1.19(3Ht), 2.21(12H,s), 2.44(3Hs),

E23 g(?) E iﬂ qg 1a-ﬂsinﬂﬁn#z&netﬁoﬁﬁ‘(mhﬁdthylpﬂnmﬁewlﬁmn&a&ﬁbﬂ}‘ﬂ]-q)-(z 8582f 1H, s),
S

1-[(5- Et hyl - 25 9% di n- 3-y1 ) ani nocarbonyl]-4-
(3-t hi ophenyl )P;hepﬁlr {rethvle2 e Mxy-ﬁ-methylpyndm- ~yDcarbamate and
lfgg ﬁ] %L%en@‘m’s -ty Ipked: GRrl rdatRd B the same way

example 1 to M@tﬁe%{!ﬁq re reachwd Bgdtcg sa ggg//ovvlt th

108- 110[ er r] Cyiéld lGQ%INR(CDCI 3)[err] 1. 17(3H t), 2.37(3Hs), 3 49(2H, q),
3.28(4H t), ;mp3:G964 0. 3. 98(3Hs), 6.87(4H m, 6.98(1H ), 8.18(1Hs)
'H NMR(CDClg) 3: 1.19(3H,t), 221(12H,s), 244(3H.s), 257(2H,q),

15  3I7(4H.t), 3.62(4H.t), 4.06(3H,s), 6.84(1H,s), 6.92(1H,s), 8.30(1H.s)

Example 7

-[(S—Eﬂ:yl-z-methoxy-ﬁ-methylpyndm-‘%~yl)ammocarbonyl]-4— -
(3~thiophenyl)piperazine:

20 Phenyl N-(5-ethyl-2-methoxy-6-methylpyridin-3-yl)carbamate and
1-(3~-thiophenyl)piperazine were reacted by the same way with the
example 1 to obtain the titled compound.
yield : 63%

p. * 108-110C

25 'H NMR(CDCh) 8: 1.17(3H+t), 237(3H,s), 2.49(2H.q), 3.28(4H 1),

3.60(4H,t), 3.98(3H,s), 6.87(4H,m), 6.98(1H,s), 8.18(1H,s)

Example 8
1-{(2~Methoxy-6-methyl-5~propylpyridin-3~yl)aminocarbonyll-4-(3,5-
30 dimethoxyphenyl)piperazine:
Phenyl N-(2-methoxy-6-methyl-5-propylpyridin-3-yl)carbamate and
1-(3,5-dirnethoxyphenylpiperazine were reacted by the same way with
the example 1 to obtain the titled compound.
vield : 67%
35 mp. : 82-84T
‘H NMR(CDCls) 8 : 0.94(3H,t), 1.58(2H,m), 2.37(3H,s), 249(2H,q),



Exampl e 8

1-[ (2- Met hoxy- 6- net hyl - 5- propyl pyri di n- 3-yl ) am nocar bonyl ] -4-(3,5- 30
di met hoxyphenyl ) pi per azi ne: Phenyl

N- ( 2- net hoxy- 6- net hyl - 5- propy! pyri di n-3-yl ) car bamate and

1- (3, 5- di et wogsmhaay| ) pi per azi ne were reacted by the sanmePGHERGIQ0RS

the exanple 1 to obtain the titled conpound. yield: 67% 35 mp.
82-84[err] C 1H NMR(CDC 3) [err]: 0.94(3H t), 1.58(2H m, 2.37(3Hs),
2.49(2H, q), WO 98/ 00402

PCT/ KR97/ 00128 FAT O 3.25(4H,t),
3.66(4H, 1), 3. 75BHELE), 3E6LELE). B0 sh ABEH,S), %%@}"%‘H?’sﬁ-?s‘m’sl 8. 16( 1H, s)
Mass(El) mz: CBISMAHsSI C23H32N4OL 428.2423, found 428.2447 5 Exanple 9
L[ (2- Mot hoxy - 6 Nigdsiy- oy Coatbdp i WﬂWWM%ﬂB 5
d|nethylphenyl)plpera2|ne

N-(2- met hoxy- 6- et hyl - 5- pr opyl pyr| d| n- 3-yl ) car banat e and '

1- (3, 5- di et y| Bkample)®i per azi ne were reacted by the sane way with 10 the

Tas Laoferr] e HHE M kSRR poyia) s aryligbon P55 1 <)

2.41(3H, s), dignefigylpheny))pirerazineiH, t ), 3. 67(4H,t), 3.98(3H,s), 6.59(3H m,
6.89(1H,s), 15 Bheh N*(Z)meﬂmxy%ﬁhr %%wlﬁﬁ%ﬂﬂcﬁ%ﬁﬁﬁm

428. 2423, foundlié w!%vﬁww%'&wﬁéc%%ﬁ?’e””‘h”

1-[ (2- Met hoxy- 6
di f I uor ophengl )thepmtmplmd to obtaith dhe Ititled c

N- ( 2- met hoxy- 6- propyl pyridin-3-yl)car bamate and
1-(3, 5- dlfluoropenyl erazme were reacted by the same way with the
exarrpl e 1 to ob®dn EI ed conmpound. yield: 57% 25 m p.

:121-123[err] C'H NW(MW@B@HM 11.590219,0)3 3. 2961, 8), M UBHE), 2. 38(3H s),
250020 0). et hbacah HO5BMdRY), 40RO, Boorkaah! allolof 30(2H O,

6.87(1H, s),
15 817(1H,s)

Mass(EI) m/z : Calcd for CxaHxNiOs 428.2423, found 428.2385

Example 10
1~[(2-Methoxy-6~-methyl-5-propylpyridin-3-yl)aminocarbonyi}-4-(3,5-
20 difluorophenylpiperazine: _
Phenyl N-(2~-methoxy-6-methyl-5-propylpyridin-3-yl)carbamate and
1-(3,5~diftuorophenyl)piperazine were reacted by the same way with the
example 1 to obtain the titled compound.
yield : 57%
o5 mp. ' 121-123C
'H NMR(CDCls) 8 : 0.95(3H,t), 1.59(2H,m), 2.38(3H,s), 2.50(2H,q),
3.29(3H,t), 3.66(3H,t), 4.00(3H,s), 6.28(1H,m), 6.36(2H,d), 6.87(1H,s),
8.17(1H,s)

30 Example 11
-[(Z-Methoxy-6—meﬂ1yl~5~propylpyndm—3—yl)anunocarbonyl]-4-(2-
methoxyphenyl)piperazine:
Phenyl N-(2-methoxy-6-methyl-5-propylpyridin-3-yl)carbamate and
1-(2-methoxyphenyl)piperazine were reacted by the same way with the
35 example 1 to obtain the titled compound.
yield : 71% :



8.17(1H,s) 30 Exanple 11 1 '

- [ (2- Met hoxy- 6- et hyl - 5- propyl pyri di n- 3-yl ) am nocar bonyl ] - 4- ( 2-

met hoxyphenyl ) pi per azi ne: Phenyl

N- (2- met hoxy- 6- et hyl - 5- propyl pyr.i di n-3-yl ) carbanat e and

1- (2- met hoxy@bgdeydy) Pi per azi ne were reacted by the sane waChKRsose 35
exanple 1 to obtain the titled corrpound yield: 71% WO 98/ 00402
PCT/ KR97/ 00128 mp. : 109-110[err 1H NI\/R( CDCl 3)[err]:

0.95(3H,t), 1.59(2H, m, 2.37(3H,s), Z '(2H q), 3.12(4H,t), 3.70(4H 1),
3.89(3H,s), 3. 97(3H s), . 6.91(4H m, 6.95(1H, s) 5 8. 19(1H S) Exanpl e
12 1- [ ( 6- memnyil 108-48%0xy- 5- net hyl pyri di n- 3-yl ) ani nocar bony! | - 4- (3, 5-

N (6- ot yl - 2 HONMEIEIN o RS, Toazsim R BIGERY). 240CHD, .
example 1 to SEORR RIEEOCSSRRIE] BUATLs b i, Py M 10 The

115- 116[err§ q;glmWW(m 3)[err]: 1.21(3H, t), 2.21(3H s), 2.65(2H, q),

3.27(4H, t) 3.64(4H,t), 3.79(6H,s), 3.98(3H,s), 6.09(3H m,
6. 86( 1H, s) 8. 12(1H, s) Mass(El) mlz : Calcd for C22H30NAO4 414. 2267,
found 414. 224 anple 13 20

1-[ (6-Et hyl -2-TEe S 5mathylpyrldln3y|)amnocarbonI] 4-(3,5-dim
et hyl phenyl )p. 1pHfaEthyl-2-methgiy=dymethylpyridin-3-yl)aminocarbonyl}-4-(35-
N- ( 6- et hyl - |n3yl)carbamate and

L5 o S S e
135- 136[err] 01-(35-mmm@m¢zmavi&em¢tbd By e Skine)wa® VAR 6H, s),
2-05(21.0) . the xafpltt 't obtaliOfe tilidd comBBhall ). ©-59(3H M. 687(1H ),
2RSS i - 6%

mp. : 115-116C

15 'H NMR(CDCh)&: 1.21(3H1), 221(3H,s), 2.65(2H,q), 3.27(4H.D,
3.64(4H,t), 3.79(6H,s), 398(3H,s), 6.00(3H,m), 6.85(1H,s), 812(1H,s)
Mass(ED) m/z : Calcd for CoHaN4O4 414.2267, found 414.2240

Example 13

20 1-[(6-Ethyl-2-methoxy-5~methylpyridin-3-y!)aminocarbonyl}-4-(3,5-dim
ethylphenyl)piperazine: |
Phenyl N~(6~-ethyl-2-methoxy-5-methylpyridin-3-yl)carbamate and
1-(3,5-dimethylphenyl)piperazine were reacted by the same way with
the example 1 to obtain the titled compound.

25 yield : 61%%
mp. : 135-136°C
H NMR(CDCls) 8: 1.22(3H,t), 2.21(3H,s), 2.29(6H,s), 2.65(2H,q),
3.24(4H,t), 3.66(4H,t), 3.98(3H,s), 6.59(3H,m), 6.87(1H,s), 8.12(1H,s)

Mass(ED) m/z : Caled for CzHaN:O: 382.2368, found 382.2376
30 .

Example 14
1-{(6~Ethyl-2-methoxy-5-methylpyridin-3-y])aminocarbonyi]l-4-(3~hydro
xyphenyl)piperazine’
Phenyl N-(6-ethyl-2-methoxy-5-methylpyridin-3-yl)carbamate and

35 1-(3~hydroxyphenylpiperazine were reacted by the same way with the
example 1 to obtain the titled compound.



Mass(El) mlz: Calcd for C22H30NAO2 382. 2368, found 382.2376 30 Exanpl e
14

1-[ (6- Et hyl - 2- met hoxy- 5- net hyl pyri di n- 3-yl ) am nocar bonyl ] - 4- (3- hydr o
xyphenyl ) pi per azi ne: Phenyl

N-(6- et hyl - 2wespklosxey - 5- met hyl pyri di n- 3-yl) carbamate and 3BCI/KR97/00128

1- (3- hydr oxyphenyl ) pi perazine were reacted by the sane way with the
exanple 1 to obtain the titled corrpound WO 98/ 00402

PCT/ KR97/ 00128 - 25 - yield: 56%
mp.: 168-170[er 41 1H NVR( CDCl 3)[err] 1.21(3Ht), 2.20(2H s),
2.63(2H t), ZU’E Hﬁsf‘ 3.68(4H,t), 3.98(3H,s), 6.41(1H,d), 6.55(1Hd),
6. 84(1H, m, 6 &Y(:lHlGS-l?UtlS(lH t), 5 8.10(1H,s) Mass(El) mz: Calcd

f C20H25N4C3 1 99
l?E (2- Met hoxy- %r 0 Fpéﬁ'tg' %g &? %‘ nocar)g %‘fﬁ)’ (:{%4}1{6
di met hoxyphenyl §§§ d) 6.84(1Hm), 6.87(1H,$), 7.13(1H,t),

N- ( 2- met hoxy: 5 8310(1!-1 propyl pyr| d| n 3-yl Ycarbamat e and

1- (3, 5-di net ) Py C the : with t he
exanple 1 to ob iﬁhégé) %&%W‘&ﬁéjj?@d }f%gglﬂ
121-122[err]C 1H NI\/R(CDCI 3)[err]: 0.96(3Ht), 1.67(2H, m, 2.21(3H5s),
2.58(2Ht), 3.68(4H,t), 3.79(6H,s), 3.97(3H,s), 6.14(3H M,
6. 89( 1H, s), H, s) ss(EI) mz: ;ed for C23H32NAOA

428. 2423, f ound~H2 Ng& RsPRyIpEridin-3-ylaminocarbonyl)~4-(3,5-

1-[(2- Met hoxy- Emmﬁmxypﬁe;mm&me d| n- 3-yl )am nocar bonyl ] -4- (3, 5-di
met hyl phenyl )p|

2 ~3= ate and
V(2 oty AR N el sy oo e .

exanpl e 1 t0 ohhaiexahile i {d SotalP BROWREA compouh@! d: 54%  mp.
138-139[ err] C .o THAVR(CDOI 3) [err] 0.96(3H t), 1.72(2H, ), 2.21(6H,s),
2.30(3H, s),

15 mp : 121-122°C

'H NMR(CDCls) 8 : 096(3H.t) 167(2H,m) 2.21(3H,s), 2.58(2H.t),

" 3.26(4H,t), 3.68(4H.t), 3.79(6H.,s), 397(3H.s) 6.14(3H,m), 6.89(1H,s),
8.11{1H,s)
Mass(El) m/z : Caled for CxHuNiOs 428.2423, found 428.2423

20
Example 16
1-[(2-Methoxy-5-methyl-6~propylpyridin-3-yl)aminocarbonyl]-4-(3 5~di
methylphenyl)piperazine:
Phenyl N—(2-methoxy-5-methyl~6-propyipyridin-3-yl)carbamate and
25 1-(3,5-dimethylphenyl)piperazine were reacted by the same way with
the example 1 to obtain the titled compound.
yield : 54%%
mp. * 138-139C
'H NMR(CDCls) & :-096(3H,t), 1.72(2H,m), 2.21(6H,s), 2.30(3H,5),
30 2.59(2Ht), 3.28(4H,t), 3.76(4H,1), 3.97(3H,s), 6.70(3H,m), 687(1H,s),
8.11(1H,s)
Mass(ED) m/z : Calcd for CaaHzNsO: 396.2525, found 396.2432

Example 17
35 "[(Z-Methoxy—s-meﬂxyl-6—propylpyndm-3-yl)axmnocarbonyl]-4~(3—
hydroxyphenyl)piperazine:



30 2.59(2H,t), 3.28(4Ht), 3.76(4Ht), 3.97(3H,s), 6.70(3H, M, 6.87(1H, s),
8.11(1H, s) Mass(El) mz: Calcd for C23H32NAO2 396. 2525, found 396. 2432
Exanpl e 17 35

1-[ (2- Met hoxy- 5- net hyl - 6- pr opyl pyri di n- 3-yl ) am nocar bonyl ] - 4- ( 3-

hydr oxypheRyb déielagdr azi ne: WO 98/ 00420 PCT/KR97/00128
PCT/ KR97/ 00128 Phenyl

N- (2- met hoxy- 5- met hyl - 6- propyl pyri di n-23-yl ) carbanat e and
1- (3- hydr oxyphenyl ) pi perazi ne were rédcted by the same way with the
exarrplelto obtalnthetltled co yield: 52%5 m

- 153- 155[ er r | Chenyl N %l-ﬁom byridin-3r Bg@dnmﬁgagdlg(sH s),

259( 2H,t), 1= 3%1 fé By Sthe :ﬁuﬂ@(vﬂdiﬁ With fhe52( 1H, d),
6. 87(1H, s), Héﬂ;l)l d Mass(El) mz: Calcd t
C21H28NACR 3gTRe Exanpl e 18

1-[ N-(2- Met hpiglde, 52%| hydro 5H- cycl opent a[ b] pyri di n-3-yl)

ani nocar bogylg, Nvad ‘(?’E’g& (et hoxyphenyl ) pi per azi ne: Phenyl
N- (2- et hoxy 1 Hc pyJridin- 3- car bamat e and )
1- (3, 5-di net h Mlt B?S ﬁa‘gﬁiﬂ%@%&% 92§§§Xe259]‘§%ne way with the

exanple 1 to mﬂﬂﬂ. fBﬂGB(*!HltﬁﬁB ST{BHA)N6.42(1H dY '&52011—1390/6.87(1!{9)49

143-144[err] C 120 %ﬁCIS) [err]: 2.10(2H m 87(4H, m, 3.12(4H 1),
3.70(4H,t), (7 2\5%? 3 00(3H,s), 6.08(3H, rr) 6. 90( 1H, s), 8.24(1H, s)
Exanple 19  Masg(RIY oVt Geled-far Todianly Lol 0384216} c fonnd riBR4AFAy i di n- 3-yl )

am nocar bggyl ] - 4- (3, 5- di et hyI phenyl) pi perazi ne: 25 Phenyl

N-(2 rrehoxy /- d| o SH-cycl opent a[ b] pyri di n-3-yl) car bamat e and
1(35d|rretﬁm pi perazine were reacted by the same way with the
exanple 1 to i(2-Methaxiyt-67 eidibpdroe5He cyclopentsiblpyadidinBay1) m p

183-185[ err] %ﬂlwmﬁ-ﬁ%&wﬁeﬂﬂ)aﬁﬂmez 28(6H,s), 2. 87_( 4H m ,
3. 22( an 1), Pheny! N-(2-methoxy~6,7-dihydro-5H-cyclopentalblpyridin~3-yl)
15 carbamate and 1-(3,5-dimethoxyphenylpiperazine were reacted by the

same way with the example 1 to obtain the titled compound.

vield : 59%

mp. : 143-144C

'*H NMR(CDCls) 8 : 2.10(2H,m), 2.87(4H,m), 3.124H,1), 3.70(4H,0),

20 3.78(6H,s), 4.00(3H,s), 608(3H,m), 6.90(1H,s), 8.24(1H,s)

Example 19
1-[N-(2-Methoxy-6,7-dihydro-5H~-cyclopentalblpyridin-3-y1)
aminocarbonyl}-4-(3,5~-dimethylphenyDpiperazine:

25 Phenyl N-(2-methoxy-6,7-dihydro-5SH-cyclopentalblpyridin-3-y1)
carbamate and 1-(3,5-dimethylphenyl)piperazine were reacted by the
same way with the example 1 to obtain the titled compound.
yield : 55%

: 183-185C

30 ‘H vamccncm 8: 2.08(2H,m), 2.28(6H.s), 287(4H,m) 3.22(4H,1),

3.67(4H,t), 4.00(3H,s), 657(3H,m), 6.89(1H,s), 8.24(1H,s)

Example 20

1-1(2-Methoxy-5,6,7,8-tetrahydroquinolin-3-yl)aminocarbony1]~4-(35-
35 dimethoxyphenyl)piperazine:

Phenyl N-(2-methoxy-5,6,7,8-tetrahydroquinoline-3-yl)carbamate and



3. 67(4Ht) 4.00(3H,s), 6.57(3H, ), 6.89(1H s), 8.24(1Hs) Exanpl e
20

-[(2- Met hoxy 5,6,7,8-tetrahydroqui nolin-3-yl)am nocarbonyl]-4-(3,5 35

di met hoxyphenyl ) pi per azi ne: Phenyl

N- ( 2- met hoxyW@98mea02- t et r ahydr oqui nol i ne- 3-yl ) car bamat e an®CTEKRIT012,

98/ 00402 PCT/ KR97/ 00128
- 27 - 1- (3, 5-di net hoxyphenyl ) pi p.engzi ne were reacted by the sane way
W th the exanple 1 to obtain the titled conpound. yield 54%

mp.: 161-163] 15 N err 1. 75(2 1, 84(2H

2. 67(2H 1) ﬁsfdziq?‘}‘eam‘ll\'ﬁ ‘%ﬁ;’t“f bigrd fﬁ%“{{)"@%“ vEay ‘with
3.97(3H, s), 6. 1he srenples ] do( dbtpin) the titled Exanple 21 10

é [(t2hI\/Ethhox?/; Sidd ¢ 5t et rahydIrD(r)]qw InoI I n- 3 yI )am nocar bonyl ]-4-(3, 5-

i met_hyphenyl ) pi per eny

N- (2- met hoxy- 5% B géi gﬁ?%ydroqw nol i n- 3-yl ) carbamat e and

1-(3, 5-di mtﬁylﬂwmnwmlﬁa(ﬁhn&; 1.84{2Hm), (36T RH, ) R/EB(SH), Wi t h t he

13 ag erric 2GRS, STERRES Bt S0 ARRAS) 20 01 o),

2.68(2H t), BOTARLSM t), 3.26(4H t), 3.67(4H t), 3.97(3H's), 6.61(3H m,
6.91(1H, s), 8. 07(1H s) 20 Exanpl e 22

1-[ (5, 6- D met hyl, - 2- oxypyr| di n- 3-yl ) ami not hi ocar bonyl ] - 4- (3, 5-
di et hyl phenyl) Phenyl

N- (5, 6- di metdyl1l-d W&ﬂsmwmmhm&aﬁmmnyﬂﬁ-(es?mml) and
1- (3, 5-di net hy % 2154ny, 0.7mmol) were di ssolved in
anh%/drous tet{ n an é%ug? s add gs3éﬂ?fa;‘hereto Thte o
m xture was sti Mentrated
‘under the reducbda,ﬁﬂmmwmphmyﬂ)ﬂwmﬁmwaelmmted byhthe sameom;cwittr ate was

Sh R %@gﬁd&%ﬁgw i B gt 0 N =12 1
:.143-144°C
‘H NMR(CDCls)a 175(28,m), 1.84(ZH,m), 230(6H,s), 268(2H.1),
2.72(2H t}, 3.26(4H,1), 367(4H.t) 3.97(3H,s), 661(3H,m), 6.91(1H,s),
8.07(1H,s)
20
Example 22
1-[(5,6-Dimethyl~2-methoxypyridin~3-yl)aminothiocarbony{]~4~(3,5-
dimethylphenylpiperazine:
Phenyl N-(5,6-dimethyl-2-methoxypyridin-3-yDthiocarbamate(200mg,
25 0.7mmol) and 1-(35-dimethylphenyl)piperazine{154mg, 0.7mmol) were
dissolved in anhydrous tetrahydrofuran and DBU(106mg) was added
thereto. The mixture was stirred at room temperature for 2 hours and
concentrated under the reduced pressure to remove the solvent. The
concentrate was purified by column chromatography( ethylacetate :
30 hexane = 1: 2 ) to obtain the titled compound.
yield : 5026 ..
m.p. : 192-193C
'H NMR(CDCla) 8 : 2.21(3H,s), 2.29(6H,s), 2.36(3H,s), 333(4H L),
3.96(3H,s), 4.09(4H,t), 657(3H,m), 7.33(1H,s), 8.11{1H,s)
35 Mass(ED) m/z : Calcd for CatzasN«O:1S: 384.1983, found 384.1992



mp.: 192-193[err]C 1H NMR(CDO 3) [err]: 2.21(3H,s), 2.29(6H, s),
236(3H,s), 3.33(4H,t), 3.96(3H,s), 4.09(4H,t), 6.57(3H,m, 7.33(1lHs),
8.11(1H,s) 35 Mass(El) mz: Calcd for C21H28N4O1LS1 384.1983, found

384. 1992 WO 98/ 00402

1-[(5, 6- D netyl - 2- net hoxypyri di n- 3-yl ) am not hi ocar bonyl ] - 4- (3, 5-
di f | uor ophenyl) pi perazi ne: Phenyl

N- (5, 6- di met hyl - 2- net hoxypyri di n- 3-yl §ZRi"ocar bamat e and 5
1- (3, 5-di fl uorophenyl ) pi perazi ne were reacted by the sanme way with t he

exanpl e 22 t o B#mple Bhe titled conpound. y| eld: 47% m p.
60-62[ err] C -[(sﬁ—mié z%é bﬁlpyrﬁn? tﬁio&ﬁ«bahsrﬁ%(gsg(m t),
(1H s), 8.14(1 Exanpl e

3.96(3H,s), %mlé{)ﬁH tl%i 29é .
24 1- [(5 pyr|d|n 3‘¥n)amnoth|ocarbonyl] -4-(3-

hydr oxypheny! )ihiepal &h(ﬁ@"dm&fh!ﬂeévneﬂ\ -3-yhthiocarbamate and

N-(5, 6- di meg hyl(Z5oaReropRMYIiperazin %aeééarw e 38me way with the

1- (3- hydr oxyphen | ) pl.per azi.ng e act ed the same way w ‘ﬁ he

exanpl e 22 to‘?ﬁéﬁ"&‘g Zl?tﬂnew Bﬂﬁ‘g yi el d: 43% mp.:

185- 186[err]Cy3ﬂdLH4mR(CDCI 3) [err]: 2. 14(3H s), 2.36(3H,s), 3.25(4Ht),

3.89(3H, s), 9 630(1H d) 6.36(2H, M, 7.03(1Ht),
7.48(1H,s), 8“%‘8
1- [ ( 2- Met hoxy- a hbao@al@rﬂs)i zasaxsms).amwwo&aswt] 4-(3,5 25

- di met hoxy ghenyl JEIREY, &729(SH,m), 7.33(EH%) 8.14(1Hs)
N ( 2- et hoxy 6- met hyI 5- propyl pyr|d| n- 3- yl )thl ocar bamat e and

1- (3, 5-di net hoxyphenyl ) pi perazi ne were reacted by the same way W|th . the
exanpl e 22 to KExample 24e titled conpound. yield :55% 30 mp

2" 65 (oM 0 R %ﬂﬁ@?ﬁéﬁ%ﬁﬂ’%gﬁ‘ﬁ%ﬁ@%ﬁ# ().

6.11(3H, ), 7.nvirexysl yipigerazine

15 Phenyl N-(5 ,6-dimethyl-2-methoxypyridin-3-yDthiocarbamate and -
1-(3-hydroxyphenyl)piperazine were reacted by the same way with the
example 22 to obtain the titled compound.
yield : 43%

p. - 185-186TC

20 'H NMR(CDCls) 3: 2.14(3H,s), 2.36(3H,s), 3.25(4H,t), 389(3H,s),

4.09(4H,t), 6.30(1H,d), 6.36(2H,m), 7.03(1H,t), 7.48(1H,s), 8.56(1H,s)

Example 25
1-{(2-Methoxy-6-methyl-5-propylpyridin~3-yl)aminothiocarbonyi}-4-{3.5
25 —dimethoxyphenyl)piperazine:
Phenyl N-(2-methoxy-6-methyl-5-propylpyridin-3-yl)thiocarbamate and
1-(3 5-dimethoxyphenylpiperazine were reacted by the same way with
the example 22 to obtam the titled compound.
yxeld 5596
30 mp. : 143-144C
‘H NMR(CDCls) 3 0.93(3H.t), 1.66(2H,m), 2.17(3H,s), 265(2H 1),
3.38(4H.,t), 3.79(6H,s), 3.98(3H,s), 4.15(4H,t), 6.11(3Hm), 7.43(1H.s),
8.25(1H,s)

35 Example 26
1-[(2~Methoxy-5-methyl-6-propyipyridin-3-yDaminothivcarbonyll~4-(35



8.25(1H, s) 35 Exanpl e 26
1-[ (2- Met hoxy- 5- net hyl - 6- propyl pyri di n- 3-yl ) am not hi ocar bonyl ]-4-(3.5

WO 98/ 00402 PCT/ KR97/ 00128
- 29 - - di met hoxyphenyl ) pi per azi ne: Phenyl

N- (2- met hoxywiosgbdey | - 6- propyl pyri di n-3-yl)thi ocarbamat e aPCI/KRI7/00128

1- (3, 5-di net hoxyphenyl ) pi perazi ne were reacted by the sane way with t he
exanple 22 to obtain the titled conpoung, 5 yield: 52% m p. :
183-184[err]C 1H NVR(CDd 3) [err]: 0.98(3H,t), 1.72(2H m, 2.17(3H,s),
2.62(2H, 1), ﬂ%gth 3, 79(6H, s), 3. 96(3H,s), 4.19(4H,t), 6.15(3H m,
7.42(1H, s), 8. )‘Vlillig" Dmpl)e mz: Calcd for C23H32NAO3S1 444. 2195,

found 4442171 PhenyFNx{PtmetBdxy-5-methyl-6-propylpyridin-3-yl)thiocarbamate and
112 et gggyf&@ 5oty B Dbfeing’ et 3AE8A Uy B BRAY Way' +hith ©
B2 3pyobigini thiertitied, comnpoungar bamat e and

N- ( 2-'met hoxy-5

1- (3, 5-di net@ylvﬁg]@nysggm perazine were reacted by the sane way W|th t he
exanple 22 to obt a1 Hlaélgﬁ(‘ tl ed conpound. yield: 49% m p.
195- 197[err]C 3) [err]: 0.98(3Ht), 1.73(2H m, 2. 18(6H s),

2.34(3H,s), H NMR(CDCE) 4 : 0.98(BELS), L72(2H 0 217GH,8)4 262(2H)] ) |

G3rsoNaaLS 41%?6@*’ #79&6&*% M), eI, -+ Tl ed Tor

1-[ (2- Met hoxy- 571 pyr| di n- 3-yl ) am not hi ocar bonyl | - 4- ( 3-
hydr oxyphenyg ) MMED' iz : CalcdDHwMJQNDaS; 444.2195, found 442171

N- (2- met hoxy- 5- et hyl - 6- propyl pyri din-3-yl)thi ocar banat e and

1- (3- hydr oxyphenyl ) pi perazi ne were reacted by the sanme way W|th the 30

exanpl e 22 to dixamplet3¥e titled conpound. yield: 48%
160- 162[ o1 ] C 1-{(oL AL B - irofIBHH-3 oA ddalony Ao A2 ©)
2.61(3H,t),

~dimethylphenyl)piperazine:

15 Phenyl N~(2-methoxy-5-methyl-6-propylpyridin-3-ylithiocarbamate and
1-(3,5-dimethylphenyl)piperazine were reacted by the same way with
the example 22 to obtain the titled compound. |
yield : 49%

m.p. : 195-197C
20 'H NMR(CDCls)é: 0.98(3H,1), 1.73(2H,m), 2.18(6H,s), 2.34(3H,s),
2.62(2Ht), 3.47(4H t}), 3.96(3H,s), 4.01{4H,t), 659(3H,m), 7.02(1H,s),
7.99(1H,s)

Mass(ED) m/z : Calcd for CasHuN/OiS; 412.2296, found 412.2266

25 Example 28
1-{(2-Methoxy-5-methyl-6-propylpyridin~3-yl)aminothiocarbonyl]-4-(3-
hydroxyphenyl)piperazine:

Phenyl N-(2-methoxy-5-methyl~6-propylpyridin-3-yl)thiocarbamate and
1-(3~hydroxyphenylpiperazine were reacted by the same way with the

30 example 22 to obtain the titled compound.
yield : 48%

: 160-162°C
’H NMR(CDCly) 8 : 0.98(3H,1), 1.72(2H,m), 2.22(3H,s), 2.61(3H,1),
3.31(4H.,t), 3.95(3H,s), 4.10(4H,t), 6.45(3H,m), 712(1Ht) 741(1H,s),

35  8.08(1H,s)

Mass(ED) m/z : Calcd for CaHzsN40zS: 400.1932, found 400.1969



3.31(4H,t), 3.95(3Hs), 4.10(4Ht), 6.45(3HY, 7.12(1H t), 7.41(1Hs), 35

8.08(1H, s) Mass(ED) nmfz: Calcd for C21H28NAO2S1 400. 1932, found

400. 1969 WO 98/ 00402

PCT/ KR97/ 00128 Exanpl e 29

1-[N-(2-Me 7-di hydo- 5H- cycl opent a[ b] pyri di n- 3-yl ) pormebinoesasar

bonyl ] - 4- (3, 5-di net hoxyphenyl ) pi perazi ne: 5 Phenyl

N ( 2- et hoxy- 6, 7-di hydr o- 5H cycl opent @] b] pyri di n-3-yl) t hi ocar bamat e
and 1- (3, 5-di net hoxyphenyl) pi perazi ne™Were reacted by the sane way with
t he exanple 22 to obtain the titled conpound. yield 55% mp

169-170[err] C 10 1H NVR(CDA 3) [err]: 2.10(2H, n), 2.89(4H m), 330(4H,t),

3.77(6H,s), Example 28(3H s), 4.20(4H t), 6.05(3H m, 7.37(1Hs), 8.25(1H,s)
Exanmpl e 30

1- [ N- ( 2- Met hdxiN a2 Methoey ST dilder SpErrvslopeipialayridia-Jrylamingthieeas, 15
bonyl ] - 4- (3, Ebodyﬂﬂl-l‘(ﬁlﬂsﬂmmth yhpiperazine: Phenyl

N ( 2- met ho yﬁﬂeé p - i ocar bar nat e
and 1-(3, Sédl Eth enyFt?'B&%ér’am wer e %a%%?%wn 3“Hjsama way W|th

t he exanpl e oFRbhenY Jpiperazipe cwere wRotedoby m p.
159-161[err] @xe sam@“w%z%m% % €9 6bitkinthe ﬁﬂ%&(&ﬁlp%\mdz 87(4H, M,
3.67(4H t), eld4 4. 21( 4H, 657(3H, M, 6.93(1H, s), 8.24(1H, s)

Exanpl e 31 2d
1-[ ( 2- Met hoxyn.p, 6169-81'10&rahydroqw n- 3- yI )arri not hi ocar bonyl ] - 4- (3, 5-

di met hoxy e“' m,ﬁ’{)ee (4HL,t), BTUGH,s)
a
el e ST D Ry

t he exanple 22 to obtain the titled conpound. 30 yi el d: 56 mp.:
160-161[ err] NI\/R(CDCI 3) [errr] 1.77(2H, m, 1.83(2H m
2.70(2H,t), gﬁn%'? ]:ﬁ 4H , 3. 79(6H s),.. 3. 961()3H s)
4.16(4Ht), @iﬁc%Myﬂmnn@?-@h ~cyclopentalblpyridin-3-yl)aminothiocar

15 bonyl]—4-(3.5—dxmeﬂ1ylphenyl)mperazme‘
Phenyl N-(2-methoxy-6,7-dihydro-5H-cyclopentalblpyridin-3-yl)
thiocarbamate and 1-(35-dimethylphenyl)piperazine were reacted by the
same way with the example 22 to obtain the titled compound.
vield : 53%

20 mp. : 159-161°C

'H NMR(CDCl) 6 : 209(ZH,m), 2.28(6H.s), 2.87(4H,m), 3.67(4H,1),
4.00(3H,s), 4.21(4H,t), 657(3H,m), 6.93(1H,s), 8.24(1H,s)

Example 31
o5 1-[(2~Methoxy-5,6,7,8~tetrahydroquinolin-3~-yl)aminothiocarbonyl}-4-{3,5~
dimethoxyphenylpiperazine:
Phenyl N-{(2-methoxy-5,6,7,8-tetrahydroquinolin-3-ylthiocarbamate and
1-(3 5~dimethoxyphenylpiperazine were reacted by the same way with
the example 22 to obtain the titled compound.
30 vield : 56%
mp. : 160-161TC
'H NMR(CDCls) &: 1.77(2H,m), 1.83(2H,m), 2.70(2H,1), 2.76(2H,1),
3.38(4H,t), 3.79(6H,s), 3.96(3H,s), 4.16(4H 1), 6.12(3H,m), 7.45(1H.s),
8.03(1H,s)

Example 32



8.03(1H,s) 35 Exanpl e 32 WO 98/ 00402

PCT/ KR97/ 00128 - 31 -
1-[ (2- Met hxy-5, 6, 7, 8-t etrahydr oqui nol i n- 3-yl ) am not hi ocar bonyl ] - 4- (3, 5-
di met hyl phenyl ) pi per azi ne: Phenyl

N (2- met hoxywhodagse- t et r ahydr oqui nol i n- 3-yl) t hi ocar banat e PEWERI70128

1- (3, 5-di net hyl phenyl ) pi perazi ne were reacted by the same way with 5 the
exanple 22 to obtain the titled corrpound3 y| el d 54% m p. :

200- 201[err] C 1H NVR(CDC 3) [err]: l77(2 1.84(2H,m, 2.34(6H,s),

é gig in tsg 10 1%[(55( 3H, t)_sg7§7(4H t),, 3, 97(_?_:3H_yi;mnoh2(4H tr%y 3 _éé 3H M,

1-[ (5, 6-D net hyuuﬂemylphyﬂm]p;mﬁe di n- 3 yl ) am nocar bonyl ] -4- (3, 5-
di met hoxyphenyl

N- (5, 6- di met hyI -2 tﬁz fﬁ?ﬂﬁ‘b%?’?@”’ﬁ m&?%gﬂﬁ{l}; ~¥)jthiocarbamate and

1- ( 3,’5- di met hoxyplddmdi )mpmmerwmacw bméheaame/mvaith t he

exanple 1 to bu@ t d: 53% m p.
150- 151 err] ZOJE‘WC%{O%)Q [err]: Q‘ZaegQ(gﬁ ;h 2. 48(3H 's), 3. 29(4H,t),
3.45(3H, s), Hs), 3.79(4Ht), 6.10(3H m, 7.40(1H,s)

Exanpl e 34 fin.p. (5280-2010€t hyl - 2- net hyl am nopyri di n- 3- yI ) am nocar bonyl ] - 4-

(5, 6-dl et hyl - fm%%bﬁd%?r“'m%ﬁm-l%wa%%% 271GH,),
1- (3, 5-di net hyl ph é QHBHLs eé&&iﬁyﬁﬁﬁ&&m}emﬂﬁwm t he

exanple 1 tol(pbt'p,gnn-r@ ti tI ed conmpound. yield: 52% 30 mp.
160- 162[err] C 1H NI\/R(CDCI 3)[err]: 2.30(9H,s), 2.48(3H,s), 3.31(4H ),
3.46(3H, s), 3.78(4H,t), 6.60(3H, m, 7.41(1H,s) Exanpl e 35
- Example 33
1-{{5,6- Dimethyl~2-methylaminopyridin-3-yl)aminocarbonyl}-4-(3 5~
dimethoxyphenylpiperazine:

15 Phenyl N-(56-dimethyl-2-methylaminopyridin~3-yl)carbamate and
1-(3 5~dimethoxyphenyl)piperazine were reacted by the same way with
the example 1 to obtain the titled compound. :
yield : 53%
mp. : 150~-151C

20 'H NMR(CDCh)8: 2.20(3H,s), 248(3H,s), 3.29(4H,t), 3.45(3H.s),

3.77(6H,s), 3.79(4H,t), 6.10(3H,m), 7.40(1H,s)

Example 34
1-{(5,6-Dimethyl-2~-methylaminopyridin-3-yl)aminocarbonyl]-4-(35-
25 dimethylphenyl)piperazine: |
Phenyl N-(5,6~dimethyl-2-methylaminopyridin-3—yl)carbamate and
1-(3,5~dimethylphenyl)piperazine were reacted by the same way with
the example 1 to obtain the titled compound.
vield : 529% '
30 mp. : 160-162C
'H NMR(CDCls) 8 2.30(9H,s), 2.48(3H;s), 3.31(4H,1), 3.46(3H.s),
3.78(4H.,t), 6,60(3H,m), 741(1H,s)

Example 35
35 1-[(5-Ethyl-6-methyl-2~methylaminopyridin-3—yl)aminocarbonyi}-4-(3,5-
dimethylphenylpiperazine:



35 1-[(5- Ethyl -6-nethyl -2-nmethyl am nopyri di n- 3-yl ) am nocar bonyl ] - 4- (3, 5-
di nmet hyl phenyl ) pi per azi ne: WO 98/ 00402
PCT/ KR97/ 00128 - 32 - Phenyl

N- ( 5- et hyl - 6- net hyl - 2- net hyl ani nopyri di n- 3-yl ) car bamat e and

1- (3, 5-di manyl ) pi perazine were reacted by the sanq:dmgmmbg t he
exanple 1 to obtaln the titled conpound. yield: 56%5 mp.

143- 145[err] C 1H NVMR(CDC 3) [err]: 1.22(3H,t), 2.28(6Hs), 2, 52(3H, s),

2.72(2H, q), 3.29(4H,t), 3.45(3H, s)- 323- 78(4H, t), 6.59(3H M), 7.41(1H,s)

Exanple 36 10 1-[(2-Methyl ami no-6, 7-di hydro 5H cycl opent a[ b] pyri di n-3-yl)
am nocar bony! Phényl Nﬂﬁdml%mﬂmnﬁﬁl bpyridin-3-yvartydmate and

N (2- et hyl a o - r rbamat e
and 1-(3,5- dmmr@hom%ﬁ vver the%]e:%ét%‘p tﬁeif'ﬁle) way ‘é’gﬁre vvay W|th
t he exanpl e 1theoexamplent tme |tbq nds yi el d 49%

148- 150[err]qne;d EBbgNVR( CDCl 3)[err] . 2. 09(2H m, 2.95(4H m, 3 30(4H t),

3. 47(3H s), ), 3.80(6H,s), 6.10(3H,m, 7.49(1H,s) 20 Exanple
37 & 2%t hﬁﬂ‘iﬁ% 6, 7- di hydr o- 5H cycl opent a[ b] pyri di n- 3-yl)

ani nocar bonyl HNMB!CB%MEUIM(SH&M&Z&(BH@&253@H.&) mel).

N- (2- et hyl am 5 p y yl) car bamat e
and 1-(3, 5-di ng?%ﬁﬁ?t% lﬁ‘? pergigglé/‘%iéamgyeg@r%g@t Zéil{)ﬂig% same way Wwith
the exanple 1 to obtalnthetltled conpound. yleld 48% m p. :

185-187[ err ] CExampld36\VR(CDCl 3) [err]: 2.14(2H m, 2.29(6Hs), 2.95(4H m,
352041 )10 1-{o-Mekbhdbindl 7 b9t b -cyBaSbatitbyricin B ) 30

1-{[ 5, 6- Di met nmxn@a(hpnﬂl-sn(%cﬁuaewwynwspmmq pyridin-3-yl]

ani nocar bony! Jpydn¢ 13 5214 isthPRmiRG-B - iRy pentalbIBYARHA-3-y1)

N-[5, 6-di et hylarb ate bf—(g)éy&lmel%g )Yy;B)egy )gilzaler%ln) ereJ?edcl k) the

same way with the a:ample 1 to obtain the titled compound.
15 vield : 49% :
mp. - 148-150C
'H NMR(CDCls) & 2.09(2H,m), 2.95(4H,m), 3.30(4H.0), 347(3H.s),
3.77(4H,t), 3.80(6H,s), 6.10(3H,m), 7.49(1H,s)

20 Example 37
1-[(2-Methylamino=-6,7-dihydro-5H-cyclopentalblpyridin-3-y1)
aminocarbonyli]~4-(3,5-dimethylphenyDpiperazine:

Phenyl N-(2-methylamino~6,7-dihydro-5H-cyclopentafblpyridin-3-y1)
carbamate and 1-(3,5-dimethyiphenyl)piperazine were reacted by the

25 same way with the example 1 to obtain the titled compound.
yield : 48%
mp. : 185-187C
'H NMR(CDCls) &: 2.14(2H,m), 2.20(6H.s), 2.95(4H.m), 3.32(4H.0),

3.47(3H,s), 3.79(4H,t), 659(3H,m), 7.48(1H,s)

Example 38

1-{[5.6-Dimethyl~2-{4'-t~butoxycarbonylpiperazinyl)pyridin-3-vyl]

aminocarbonyl}-4-(3,5-dimethoxyphenyl)piperazine:

Phenyl N-[5,6-dimethyl-2-(4’'-t~butoxycarbonylpiperazinyl)pyridin-3-yl)
35 carbamate and 1-(3,5-dimethoxyphenyl)piperazine were reacted by the

same way with the example 1 to obtain the titled compound.



35 carbamate and 1-(3, 5-di net hoxyphenyl ) pi perazi ne were reacted by the
same way wth the exanple 1 to. obtain the titled conpound. WO

98/ 00402 PCT/ KR97/ 00128
- 33- yi el d: " 58% mp.: 74-75[err]C 1H NVR(CDC 3) [err]:

1. 46(9H, s), Ws), 2.21(3H,s), 2.90(4Ht), 3. 20( 4HPCI/KRSMBREAH, t ) |
3.65(4H,t), 3.98(3H s), 6.02(3H ), 8.20(1H s) 5 Exanpl e 39

1-{[5, 6-Di met hyl - 2- (4' - t - but oxycar bonyl pi perazi nyl ) pyri di n-3-yl]

am nocar bonyl | - 4- (3, 5- di met hyl phenyl ) pt férazi ne: Phenyl

N-[ 5, 6-di net hyl - 2- (4’ - but oxycar bonyl pi perazi nyl ) pyridin-3-yl] 10 carbanate
and 1- (3, 5-di myidlg|: rﬁ%ﬁyl)pl perazine were reacted by the sarre vvay wth
the exanple 1 (@ pob ghe titled conmpound. yield 56%

155- 156[err] C 2 2 29 6H, s
2] 35(3H[s) ]15’H2N$§% *SDCI fﬁ@{gﬁﬁﬂ )121055@ )(231@5-% %éé&ﬁs‘b) 6. 55(9(3H ?’r’)
8. 21(1H, s) 3206IHIp 3E5(4H,Y), B.65(4H5 BBy 6.0MBH AnY, B20(1H,5)

-t butoxycaébonylpiperazinyI)pyridin-S-yI]

am nocar bonyt} - 4- (3, 5- di met hoxyphenyl ) pi perazi ne: 20 Phenyl

N[ 5- et hyl - 6- net%ample 394" - t - but oxycar bonyl pi pera2| nyl)

pyridi n-3-yl | ca-iepDimeasy1124(4 -Qr-ﬁhm Dﬁﬂﬁéirﬁ%—

reacted by the sane ng %tlﬂ](%g d@y&m obtal n the t|tled

conpound. 9@?5’1‘*’]"6’"‘”‘ "1H NMR(CDC 3) [err]:
ésg?g a H,n;, 1. 4&35&1&1% N-[863diathyly2-(2! HitakyaayrbonylpipetagifigRpytidin-3-y2V (4H, t ) ,
1-{[5-Ethyl - 8 %?Eﬁrﬁ%tf-%ﬁ-t-gut oxycgﬁ%%x?%f)ﬁeram né'[%)pyr?%l 3Qéhyl]

am nocar bony| } -S&MEs WaYq Witk

N-[ 5- et hyl - 6- matiéhd| :- 36%4" - t - but oxycar bonyI pi per azi nyI)

pyridin- 3- yI]c % mit% 1 (3 5-di rret hyI phenyl) pi perazi ne were
react ed bythesne é he exanp 1 to obtain the titled
DC!s)& 1 A48(9H, s) 222(3H s), 2.20(GH.s), 235(3H,s)

15 2.95(4H,t), 3.25(4H,t), 3.57(4H,t), 3.67(4H.t), 6.59(3H,m), 8.21(1H.s)

Example 40
_1-([5-Ethyl-6—methyl¥2-*(4'-t—butoxycarbonylpiperazinyl)pyridin-S-yl]
aminocarbonyl}-4-(3,5~dimethoxyphenyl)piperazine: |
20 Phenyl N-[5-ethyl-6-methyl-2-(4’-t-butoxycarbonylpiperazinyl)
pyridin-3-yllcarbamate ‘and 1-(3,5~dimethoxyphenyllpiperazine were
reacted by the same way with the example 1 to obtain the titled
compound.
vield : 52%
25 mp. : 119-120C '
'H NMR(CDCls) 3 : 1.25(3H,t), 148(9H,s), 2.38(3H,5), 2.51(2H,q),
2.96(4H,t), 3.27(4H,t), 3.58(8H,m), 3.78(6H,s), 6.08(3H,m), 8.24(1H.s)

Example 41
30 1-{[5-Ethyl-6-methyl-2-(4’~t-butoxycarbonylpiperazinyl)pyridin-3-yi]

aminocarbonyl)-4-(3,56-dimethylphenylpiperazine:
Phenyl N-{5~-ethyl-6-methyl-2-(4’-t-butoxycarbonylpiperazinyl)
pyridin-3-yllcarbamate and 1-(3,5-dimethylphenyl)piperazine were
reacted by the same way with the example 1 to obtain the titled

. 35 compound.
yield : 50%



35 conpound. yield: 50% WO 98/ 00402

PCT/ KR97/ 00128 - 34 - mp.:
126-128[err] C 1IH NVR(CDO 3)[err] : 1.20(3H,t) 1.49(9H,s), 2.29(6H,s),
2.39(3H, s), 2.52(2H,q), 2.98(4Ht), 3.23(4Ht), 3.59(8H nm, 6.59(3H m,
7.58(1H, s) o 6(1H,s) 5 Exanpl e 42 PCT/KRO7/00128
1-1(5,6-Di me(f yI'-"2- pi perazi nyl pyridi n-3-yl yam nocar bonyl] -4-

(3, 5-di net hoxyphenyl ) pi per azi ne: 1 -{[5, 6-Di net hyl -2-(4'

-t - but oxycabonyl pi perazi nyl )pyridin =344 ] 10
ami nocar bonyl } - 4- (3, 5- di met hoxyphenyl) pi pera2| ne(0.218g, 0.4mml) was
di ssol ved i n gip;hl 19ge12®'Mane: nitronethane = 2: 1(10m) and

<lowly ther U8l i, 12l R e, Zedloriy GRS 0 ©  comn

Distilled wat &5262kq), 28(4HtA23(HLL); ﬁégmmﬁtrmm'?mﬁﬁ;s)xt ure was
made basic w légat ed NaHCO3 and extracted with di chl or onet hane and
t hen concentrated under the reduced pressure to renove the solvent. The
concentrat @ was purified by col um chr omat ogr aphy( met hanol : :
di chI or onet haBeampl: 43 to obtain the titled compound. 20 y| eld 89%
mp.: oil pha H s 3H, s)

3.02(4H, 1), fgﬂg@ﬁ%%%%@ﬁ;{dﬁ%%g%ﬁ%&rwﬁ% s), 6.08(3H, ),
8.18(1H, s) 26 5-dimetiiosyplEnylpiperazine: _

él En(etShsl 3 met M[s G-MMﬂzznw'mey&%h}WﬁiW&h—éLyﬁﬁ 5-

-{[5, 6-Di E’Z{Iyé‘g”ﬂé’%g‘gb%m ﬁBﬂt%éHP%@HW@BEVWH%%W% P4ope]) was

am nocar bony| gisgel¥ed in diichiotomethane | nitrgmethanee Bas1(1adl addby t he 39 same
vy i 1 e, SHSRGaRE b ] oAGEDH S o B, 0
2.40(3H,s), 32ddsdsslomly thereto. Bhe ppixture) was stipred-at yooms, tsmpmw!)e or
6. 95(3H, M, 720minl Distilled water(50ml) was added into the mixture and the
15 mixture was made basic with saturated NaHCOs and extracted with
dichloromethane and then concentrated under the reduced pressure to
remove the solvent. The concentrate was purified by column '
chromatography(methanol : dichloromethane = 8:1) to obtain the titled
compound. ' |
20 vield : 89%
myp. : oil phase
'H NMR(CDCl) 8: 2.21(3H,s), 2.35(3H,s), 3.02(4H,t), 3.34(4H.1),
3.59(4H,t), 3.62(4H 1), 3.78(6H,s), 6.08(3H,m), 8.18(1H,s)

25 Example 43
1-1(5,6~Dimethyl-2-piperazinylpyridin-3-yl)aminocarbonyl]-4-(3,5-
dimethylphenyl)piperazine:
1-{[5,6-Dimethyl~2-(4’-t-butoxycarbonylpiperazinyl)pyridin-3-yl}
aminocarbonyl}-4-(3,5-dimethylphenyl)piperazine was reacted by the

30 same way with the example 42 to obtain the titled compound.
yield : 85%

p. : 103-105C
'H NMR(CDCl3) 3 : 2.16(3H,s), 2.24(6H,s), 2.40(3H,s), 3.30(4H,t),
3.44(4H,t), 350(4H,t), 3.81(4H,t), 6.95(3H,m), 7.72(1H,s)

Example 44



35 Exampl e 44 WD 98/ 00402

PCT/ KR97/ 00128 - 35- 1

-[ (5- Et hyl - 6- et hyl - 2- pi perazi nyl pyri di n-3-yl )am nocar bonyl ] -4- (3, 5-

di met hoxyphenyl ) pi per azi ne: 1-{[ 5- Et hyl - 6- et hyl - 2- (4’ _

-t - but oxycar {eyuglddeper azi nyl ) pyri di n-3-yl ] ' PCT/KR97/00128

am nocar bonyl } - 4- (3, 5- di met hoxyphenyl ) pi perazi ne was reacted by the 5 sane
way wWith the exanple 42 to obtain the titled conpound. yield: 88%

mp.: 68-70[err]C 1H NVR(CDO 3) [err]3-1.20(3H,t), 2.40(3H,s),
2.52(2H,q), 2.75(4H,t), 3.32(4H,t), 3.70(8H m, 3.78(6H,s), 6.09(3H m,
7.68(1Hs), 8. ZB([WEthyliG-memyWﬁﬁeeaﬁﬁvlpyﬁdin-&yl)mnhmcm'bmyl]-4—(3,5-

i s By 1 011 vocarbon 4 2 5
1-{[5- Et hyl - 6- n3e-t{WEthyK-ﬁmnﬂMnmﬁ'c&rwmqaerqwmddm-3-3le] 15
ﬂyn\?ﬁﬂbﬁﬂgl )exaqur%e 42 L%RF ain t ‘gltl %&L{%ﬁ%tﬁ&t&y h&éeS(V >ae
m p. 100- 102Per com H

2. 29(3H s), g&ﬁelﬂl-t as% 20 2.76(4H, E) 3. 00(4H t), 3.23(4Ht), S3 70(4Ht),
6.58(3H, m. m&’l 8. 24( 1H, s) Exanpl e 46

1-[ (5-Acetyl - 2 ho

- - X 7% rret hyI idin 3 ) am nocar hony (3,5- 25
di net hoxyphenyl Ri(i ﬂmﬁmzm H,s), 252(2H,q), 275{4Ht)

N-(5-acetyl - 2- m&mutﬁ m'm(m.:ﬁuram(a-l%iysogtanbﬂmsa(m%yaz?,(mg 67mol )
and 1-(3, 5- gll hoxyphenyl ) pi per azi ne( 150 Ong, O. wer e di ssol ved
i n anhydrou 0tetrahydrofuran(lSrﬂ) and DBUY( 100rrg 0 67mmol ) was added.
The m xture wasExainpleedb at roomtenperature for 30 2 hrs and concentrated

under the reduced(srmasiiee PN Seraziny L hathfiide Lrate
was purified byﬁgéltﬂr%z% u{emorrat ography‘P ﬁ?lygcg?ate ﬁr}gg}r'llgq}q%%) to

obtain the titl G WW yield 83%
1-{[5-Ethyl-6-methyl-2-(4’-t-butoxycarbonylpiperazinyl)pyridin-3-yl]
15 aminocarbonyl)~4—(3,5-dimethylphenylpiperazine was reacted by the
same way with the examplé 42 to obtain the titled compound.
yield : 85%
m.p. : 100-102C
'H NMR(CDCl3) 8: 1.20(3H,t), 2.28(6H,s), 2.39(3H,s), 2.65(2H.q), -
20 2.76(4H,t), 3.00(4H,t), 3.23(4H,t), 3.70(4H,1), 6.58(3H,m). 7.66(1H,s),
8.24(1H;s) |

Example 46
-[(S-Aoetyl—z-methom-ﬁ-memylpyndm-3-yl)azmnocarbonyl]-4 (35-
95 dimethoxyphenyl)piperazine:
Phenyl N-(5-acetyl-2-methoxy-6-methylpyridin-3—yl)carbamate(200mg,
0.67mmol) and 1-(35-dimethoxyphenyl)piperazine(150mg, 0.67mmol)
were dissolved in anhydrous tetrahydrofuran(15ml) and DBU(100mg,
0.67mmol) was added. The mixture was stirred at room temperature for
30 2 hrs and concentrated under the reduced pressure to remove
tetrahydrofuran. Fhe concentrate was purified by column
chromatography(ethylacetate : hexane = 1:2) to obtain the titied
- compound.
yield : 83%
35 m.p. : 149-151°C _
'H NMR(CDCls) &: 257(3H,s), 265(3H,s), 3.28(4H,t,J=4.65Hz), 3.70(4H.t,



35 mp. 149-151C 1H NVR(CDO 3) [err]: 2.57(3H,s), 2.65(3H,s),

3.28(4H,t,J=4.65Hz), 3.70(4H,t. WO 98/ 00402

PCT/ KR97/ 00128 - - 36 - J=4. 65Hz),
3.79(6H,s), 4.06(3H,s), 6.09(1H,s), 6.14(2Hd), 6.94(1Hs), 8. 87(1H, s)
Exanmpl e 47 +yo 9800402 mnmsmolzs

1-[ (5- Acetyl - 2- net hoxy- 6- net hyl pyri di n- 3-yl )am nocar bonyl ] - 4- (3, 5-

di met hyl phenyl ) pi per azi ne: Phenyl

N (5- acetyl - 2- net hoxy- 6- met hyl pyri di - . yl ) car banmat e and

1- (3, 5-di net hyl phen I)eﬁﬁ)erazme were reacted by the sane way with t he
exanpl e 46 tolJs 7, t HEHEH:s), 4068 D\ BPI(HEDS) i 4&2H812‘%94(1H.ai.p 66- 69C
1H NVR(CDC 3) [g8mMiH sy 31(6H, s), 2.57(3H,s), 2.65(3Hs), 3.08(4H, t)
3.30(4H,t), 10(3I—f s), 6.71(2H,d), 6.94(1H,s), 8.89(1H,s) 15 Exanple 48
1-[ (5- Acetyl - 2- met hoxy- 6- et hyl pyri di n- 3-yl ) am nocar bonyl ] - 4- (3, 5-

di fl uorophenyEmplerd'kl ne: Phenyl

N ( 5- acetyl y 1 2= d%rpg gﬁﬁ %PQ

1-(3,5-difl uorop&enyi?m Pera2| e mﬂ?@yﬁyﬂ gﬁ e sane \/3614 @lsth t he 20
exanpl e 46 t odigiathylphenylpiperazipe: conpound. y| el d 77% m p

180- 181 er r] CPhenyl Jw-wvae SR 3tk toxly—62methly

3.33(4H,tJ= 3.7 J‘—5 0 7(3 s) ),

6. 46( 2H, d) , P%é‘ﬁ"@?‘%@%@?ﬁ? ﬁfaﬁﬁ 3(“ dame Wa tﬁ

1-[ (5- Acetyl - Qxenﬂ:amuly:ﬁkenhsﬁxpyhemmd?cthmudnocar bonyl ] - 4- (3, 5-

di chl orop Yyikld P@R9ZI ne: ~ Phenyl

N (5-acetyl - 2 et hoXy- 8- met hyl pyri di n-3-yl) carbamate and 30

1- (3, 5-dichl odehe 2l perazine were reacted by the sane way with the

eﬁarrpl e 46 t o'HINMR(CDOYL)®i: t23&16Hw)p21?l(8Hs) 2.6503185): 368@-1;4)1 4|_|m p. oil
3 ?§?4H, t), ;@Wﬁ@@ﬁg%kﬁf@ﬁ% 6193()1%3?1@?@%@ (. 1),

15 Example 48 :
-[(S-Acetyl-Z-methoxy-G-methylpyndm-’i—yl)ammocarbonyl]-fl -(35-
difluorophenylpiperazine:
Phenyl N~-(5-acetyl-2-methoxy-6—-methylpyridin-3-yl)carbamate and
1-(3,5~diflucrophenyl)piperazine were reacted by the same way with the
20 example 46 to obtain the titled compound.
yield : 77%
mp. : 180-181°C
'H NMR(CDCla) 8 : 257(3H,s), 2.65(3H,s), 3.33(4H,¢,J=5.0Hz), 3.74(4H t,
J=5.0Hz), 4.07(3H,s), 6.37(1H,s), 6.46(2H,d), 6.93(1H,s), 8.85(1H.s)

Example 49
1-[(5~Acetyl-2-methoxy-6-methylpyridin-3-yl)aminocarbonyll-4-(35-
dichlorophenyl)piperazine:
Phenyl N~-(5-acetyl-2-methoxy-6-methylpyridin-3-yl)carbamate and

30 1-(35-dichiorophenyl)piperazine were reacted by the same way with the
example 46 to obtain the titled compound.
yield : 81%
m.p. : oil phase
'H NMR(CDCls) 8 : 257(3H,s), 2.65(3H,s), 3.34(4H,t), 3.78(4H.1),

35 4.04(3H,s), 6.93(3H,m), 8.80(1H,s)
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Exanpl e 50 1-[ (5- Acetyl - 2-met hoxy- 6- met hyl pyri di n- 3-yl) am nocar bonyl ]
-4-(2, 3- di met hyl phenyl ) pi per azi ne: Pheny

N-(5-acetyl - 2- met hoxy- 6- et hyl pyri di n- 3- yI)car bamate and 5

1- (2, 3- di met WI9BANY | ) pi per azi ne were reacted by the sane W‘R?Wln t he
exanple 46 to obtain the titled conpound. yield 81% m p.

173-174[err] C 1H NVR(CDA 3) [err]: 24#29(6H,s), 2.58(3H,s), 2. 65(3H, s),
2.98(4H,t), 10 3.70(4H,t), 4.06(3H,s), 6.91(1H,d), 6.97(1H,s), 7.10(1H1t),
8. 89(1H, s) Exa 51 1

-[(5-Acetyl - Féﬁ%’ 26- net hyl pyri di n- 3-yl ) am nocar bonyl | - 4- ( 2-
met hoxypheny I ) ﬁrﬁiﬁfﬁaﬂme-nﬁﬂmnﬁmeﬂlyipyndm-3-yl)ammocarbonyl] -4-(2,3-
N (5-acetyl - bethaAned di n-3-yl)carbamate and

1-(2-.|rret hoxyphgg %‘t ra2| re ted b HE! ga% V\%Xm th&he

exa e 46 to @S‘Hﬁ% ?l\fﬂp

%ﬁ:(iiﬁ[ te;r]S: 29(23EH1M& pératibe ﬂeﬁﬁfeﬁg d)gg Zhgfs(aﬁié%( 1ar)ag)\31tﬂ5(4H t),
6.97(1H, s) . 'ﬁjﬁ?‘g i€k %‘@g(@ﬁ@* mple 52 25

1-[(5-Acetyl - 6- et hyl pyri di n- 3-yl ) am nocar bonyl ] - 4- ( 3-
hydr oxyphenyl )mpef ¥73-1%4°C Phenyl

N (5-acetyl - t.hy, ar,
(5 Py oxy oy RBR LI A 22 BB 2 33H 5 20 8 Fhianp. 1, ¢ e
exanpl e 46 10 O&VQMHﬁ)h&OﬁﬁSii.ﬁdG@i(&lﬁdhcﬁg'KQH}s),GV(lﬂ(lm% 889(1H.¢). : oil phase
1H NVR(CDA 3) [err]: 2.60(3H,s), 2.72(3H,s), 3.34(4Ht), 3.79(4H t),
3.98(3H,s), 6.45(3H.m, 6.98(1H n), 8.97(1H s) 35 Exanple 53
1- [ (5- Acet yI - 2 Bxammlepl 6- et hyl pyri di n- 3-yl ) ani not hi ocarbonyl ]-4- (3.5
1-[(5-Acetyl-2-methoxy-6-methylpyridin-3-yl)aminocarbonyl)~4-(2~
methoxyphenyl)piperazine:
15 Phenyl N-(5-acetyl-2-methoxy-6-methylpyridin-3-yl)carbamate and
1-(2-methoxyphenyl)piperazine were reacted by the same way wuth the
"example 46 to obtain the titled compound.
vield : 79%
m.p. - 153-154T - | |
20 'H NMR(CDCl) 8 : 258(3H,s), 265(3H,s), 3.15(4H.0), 3.73(4H.0),
3.90(3H.s), 4.06(3H,s), 6.91(1Hd), 6.96(1H,d), 6.97(1H.5). 7.10(1H.0).
8.89(1H,s)

Example 52

25 1-[(5-Acetyl-2-methoxy~6~methylpyridin-3-yl)aminocarbonyl]-4-(3~
hydroxyphenylpiperazine:
Phenyl N-(5-acetyl-2—rhethoxy—6—-methylpyxidin-3-yl)carbamate and
1-(3-hydroxyphenyDpiperazine were reacted by the same way with the
example 46 to obtain the titled compound.

30 vield : 76%
m.p. : oil phase
'H NMR(CDCl) 8 2.60(3H,s), 2.72(3H,s), 3.34(4H.1), 3.79(4H.1),
3.98(3H,s), 6.45(3H,m), 6.98(1H,m), 897(1H,s)

35 Example 53
1-[(5- Acetyl-2-methoxy-6-methylpyridin-3~yl)aminothiocarbonyl]-4-(35
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- 38 - - di et hoxyphenyl ) pi per azi ne: Phenyl

N (5-acetyl - 2- met hoxy- 6- net hyl pyri di n-3-yl )t hi ocar bamat e and

1- (3, 5-di net hoxyphenyl ) pi perazi ne were reacted by the sane way with t he
exanpl e 22wigwgbdesti N the titled conmpound. 5 yield 77% PCTERSIN0128
167-169[err] C 1H NVR(CDO 3)[err]: 2.58(3H,s), 2.68(3H,s), 3.47(4H 1),
3.81(6H, s), 4.05(3H,s), 4. 36(4H,_t_)“ _6. 42( 3H, M, 7.49(1H,s), 9.05(1H,s)

10 Exanple 54

1-[ (5-Acetyl -2- et hoxy 6- ret hyl pyri di n-3-yl)am not hi ocar bonyl ]-4-(3,5
- di met hyl phernyimethpxyphenybpiperazineheny |
N-(5-acetyl - Mlhmﬁ%wlm¢ﬂ%ﬂﬁlﬁmﬁﬁasmmwm and

L0t MR LA et e el o e i S 5 1

176-177[ err] ¢he examﬁle\MGG:mHtﬁ)\[therﬁﬂechmpmds) 2.58(3H, s), 2 68(3H, s),

:;)048(4H th(s y,e,d4 FBE3H S), 4.43(4Ht), 7.05(3H m, 752(1H s), 9.04(1Hs)
anp [ e

-[ (5- Acetyl - Z’Lﬁet ﬁ@y‘sgtmat hyl pyri di n- 3-yl ) am not hi ocar bonyl ] - 4- ( 3-
hydr oxypheny "HONMR(CDCIS 3 : 2.58(33}90)3.68(3H,s) 347(4H,t), 3.81(6H,s),

N (5-acetyl - B, c 35 te and 25

1- ( 3- hydr oxypﬁﬁ(}ﬁ)ﬁy mﬁ% %%ﬁ@aszt‘ﬁéi%?t%g@g way W th the
exanple 22 to obtain the titled conpound. yield 71% m p.
114-115[ ejp] Exam le%ﬂ NVR(CDCl 3)[err]: 2.56(3H, s) 2. 75(3H,s), 3. 68(4H t),

4. 05( 3H, S) 7.30(4 9.,03 Z.
EEI e A g3 atinothioqs A ASiAS
14{Eg glde:t&mﬁwnmﬂl)MG met hyl pyr| di n-3-yl ] ami nocarbonyl} 35
- i me h‘%ﬁ L -3-
-[ (5-Acetyl - ony GW Ipyrl éYn gne%lgwﬁl&gr %trll’f/ lﬂa_r{\%teBand
-d:methylpheny }mperazme were react the bame way with
15 the example 22 to obtain the titled compound.
vield :© 75% ~

p. : 176-177C .
'H NMR(CDCls) 3 : 2.34(6H,s), 2.58(3H,s), 2.68(3H,s), 3.48(4H,1),
4.06(3H,s), 443(4H,t), 7.05(3H,m), 752(1H,s), 9.04(1H.s)
20
Example 55
1-{(5- Acetyl-2-methoxy~6-methylpyridin-3-ylaminothiocarbonyll-4-(3-
hydroxyphenyl)piperazine:
Phenyl N-(5-acetyl~2-methoxy-6-methylpyridin-3-yl)thiocarbaumate and
25 1-(3-hydroxyphenyl)piperazine were reacted by the same way with the
example 22 to obtain the titled compound.
yield @ 71%
p. : 114-115C
'H NMR(CDCls) 8: 256(3H,s), 2.75(3H,s), 368(4H,t), 4.05(3H.9),
30 445(4Ht), 7.30(4H,m), 9.03(1H,s)
Mass(El) m/z : Calcd for CatoN0sS; 458.1987, found 458.2527

Example 56 '

1- ([5-(1-Hydroxyethyl)-Z-methoxy-G-methylpyndm-S-yllammocarbony!}
35 -4~(35-dimethoxyphenyl)piperazine:

1-[{5~Acetyl-2-methoxy-6-methylpyridin-3-yhaminocarbonyl}-4-(35-



WD 96/ 00402 ' PCT/ KR97/ 00128
- 39 - di met hoxyphenyl ) pi perazi ne(100ng, 0.23mmmol ) was dissolved in
anhydr ous et hanol (15m ) and NaBH4(8. 66ng) was added. The reaction
solution was stirred at roomtenperature for 2 hours. The nmi xture was
concent r at ed WskMehe reduced pressure to remove et hanol ZETRFINNIR g 5
by columm chromat ography (ethyl acetate: hexane = 2:1) to obtain the
titled conmpound. yield 97% m p.. 5424-126[err] C 1H

NVR(CDO 3)[err]: 1.48(3H,d), 2.42(3H,s), 3.27(4H,t), 3.69(4Ht), 10
3.79(6H,s), 3.993H s 5. .1H 9( 15( 6. 90( 1H, s),

8. 46( 1H, s) 3@&?’@”}’%&%‘”@%&@8@ S e é‘%g%d Wound 430, 2265
Exanpl e 57 15 anhydrous ethanol(l5ml) and NaBH4(8.66mg) was added. The reaction
1-{[5-(1-Hydrox 1ot

SR A hy}éag% 3 it SE#r8 5t ool bedipetinkd! b 8- Hour@THEGAIAR Was

1-[ (5- Acet yI - wedes, the veducesd pressure ko ramoveoetiranolagd; pyrified

di et hyl phemd )bymwnrmm (ethylateisteS:aHBx iy = \B:1Ntd BBtain th€xanpl e
56 to obtain th t| ound 20 yield: 95% mp.: 153-154[err]C
1H NVR( CDd 3)[e i{cfﬁﬂ’gﬁg 2. 30(6H s), 2.42(3H,s), 3.26(4H,t),
3.68(4H,t), % 5 05(1H q), 6.71(2H,d), 6.96(1H,s), 8.46(1H,s)
Mass( El) rﬂz: CGal gt {24-188°¢HBONAC8 398. 2317, found 398. 2343 25 Exanpl e
58 1-{[5-

(1- Hydr oxyet hyl )I'-I %(Wgnleﬁ@Hﬂ)r Wﬁ%ﬁ’yﬁ%mfﬂ%éw -4-

(2, 3-di net hy1mhe3199(5ﬁ.si.e&99(3i£s) 5.03(IH,q), 609(1H,s), 6.15(2H,d), 690(1H.s)

-[ (5-Acetyl - -met hyl pyri di n- 3-yl ] am nocar bonyl ]-4-(2,3- 30
di met hyl phenyl) pera | was react ed by the sane way with the exanpl e
56 to obtain thdass Onl'lyoxb%ﬂ@@}ﬁ found 430.22680- 102[err] C

1H NMR(CDCl 3) [err]: 1. 47(3H d), 1.59(3H s), 2.25(3H s), 2.28(3H s), 35
2.43(3H,s), 2.9 ??i g3 66(4H 1), 3.99(3H s), 5.05(1H q), 6.93(3H M,
7.11(1H m, 854 "s

1

1-{[5-(1-Hydroxyethyl)-2-methoxy-6-methylpyridin-3-yllaminocarbonyl}
-4-(3,5-dimethylphenyl)piperazine:
1-1(5~Acetyl-2-methoxy~6-methylpyridin-3-yDaminocarbonyl]-4-(3 5~
dimethylphenyl)piperazine was reacted by the same way with the
example 56 to obtain the titled compound.
20 vyield : 95%

p. : 1563-154°C
'H NMR(CDCk) 8: 1.48(3H,d), 230(6H.s), 2.42(3H.s), 3.26(4H.0),
3.68(4H,t), 3.99(3H,s), 5.05(1H,q), 6.71(2H.,d), 6.96(1H,s), 8.46(1H,s)
Mass(EIl) m/z : Caled for CzHaN4Os 398.2317, found 398.2343

Example 58
-{[5—(1-Hydroxyethyl)—2-methoxy-6~methylpyxidin-S-yllaminocarbonyl}
~-4~(2,3-dimethylphenyl)piperazine:
—[(S-Acetyl-2-methoxy-—6—methylpyndm-3-yl]annnocarbonyl]-4-(2,3-
30 dimethylphenyl)piperazine was reacted by the same way with the
example 56 to obtain the titled compound.
vield : 96%
p. : 100-102°C
'H NMR(CDCls) 8 : 1.47(3H,d), 1.59(3H,s), 2.25(3H,s), 2.28(3H.s),
35 2.43(3Hs), 2.93(4H,t), 3.66(4H,t), 3.99(3H,s), 5.05(1H,q), 6.93(3H.m),
7.11(1Hm), 8.48(1H,s)
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1 -{[5-(1-Hydroxyethyl)-2-net hoxy-6-nmet hyl pyridi n-3-yl]am nocarbonyl)
-4- (3,5-difluorophenyl)piperazine: 5

1-[ (5- Acet Wogsgsiknoxy- 6- met hyl pyri di n- 3-yl ) am nocar bony |ACTKRIZ9@ 28
di f1 uor ophenyl ) pi perai ne was reacted by the sane way with the exanpl e
56 to obtain the titled conpound. ield: 97% mp.: 184-186[err]C 10
1H NVR(CDCl 3)[err] : 1.48(3Hd). 2. 50(‘§|—'{, s), 3.30(4H,t), 3.70(4Ht),
4.11(3H,s), 5.06(1H,q), 6.33(1H,s), 6.42(2H,d), 6.92(1H,s), 8.54(1lH s)
Exanpl e 60 1

-{[5-(1- Hydrtgy I592 met hoxy- 6- met hyl pyri di n- 3-yl ] am nocar bonyl } 15

(5 hcetyl - A HEPREH %%&%h?ﬁp?rmaﬂwxg-mswmmgﬁwfmm@oew
SECPL"LBE’ZG”W Mﬂ;gg@“ ';‘3;.“‘"’" oY t“igsgg,%gyaggg&g%s@o[zme
I e o L e o)

1-{[5-(1- Wdramﬂélsﬂﬁ)t&ommw@eﬁﬁédmﬂmal di n-3-yl ] am nocar bonyl}
-4 (2- et hoxz‘R%ny | perazi ne:
[ (5-Acetyl th - 6- et hyl pyri di n- 3 yl ) am nocar bonyl | - 4- ( 2-
et hoxypheny| gt pelﬁ!zl%@cwas reacted by the same way with the exanpl e

ig f\fI\)/R(()ng 3)’?41@4»111 (CBCly 8P QUIBIBH A 2.50(8HL), 3?@@414@ 3MOMH ¢ )83 90[err]C
3 89(3t8), 3 SO i-)éaéﬁgﬂd’)iﬁ%}fﬁg%@ﬂ%’ %ééall‘t%hf‘%“ (i Bsii .
8.48( 1H, s) 35 - Exanpl e 62 -
Example 60
1-{[5~(1-Hydroxyethyl)-2-methoxy~6~methylpyridin—3-ylJaminocarbonyl}
15 -4~(35-dichlorophenyl)piperazine: |
1-[(5- Acetyl~2-methoxy-6-methylpyridin-3-ylaminocarbonyl}-4-(3.5-
"dichlorophenyl)piperazine was reacted by the same way with the |
example 56 to obtain the titled compound.
vield : 95%6
20 mp. : 197-200°C
'H NMR{(CDCls) 3 : 1.46(3H,d), 2.41(3H,s); 3.28(4H,t), 3.66(4H.0),
3.96(3H,s), 5.20(1H,q), 7.02(3H,m), 8.42(1H,s)

Example 61
25 1-{[5-(1-Hydroxyethy})-2-methoxy-6-methylpyridin-3-yllaminocarbonyl}
~4~(2-methoxyphenyDpiperazine:
1-[(5-Acetyl-2-methoxy-6-methylpyridin-3-yl)aminocarbonyll-4-(2-
methoxyphenyl)piperazine was reacted by the same way with the
example 56 to obtain the titled compound.
30 vield : 97%
m.p. : 88-90C
‘H NMR(CDCl)3: 147(3H,d), 242(3H,s), 3.11(4H,0), 3.70(4H,0),
3.89(3H,s), 3.99(3H,s), 5.03(1H,q), 6.89(3H,m), 6.94(1H,s), 7.05(1H.m),
8.48(1H,s)

35
Example 62
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- 41 -

1-{[5-(1- Hydroxyet hyl) - 2-net hoxy- 6- net hyl pyri di n-3-yl ] am nocar bonyl }

- 4- ( 3- hydr oxyphenyl ) pi per azi ne:

1-[ 5- Acet yl - 2WQe80882/- 6- met hypyri di n- 3-yl ) ani nocar bonyl ] - 4-RCF/KBA700128
xyphenyl ) pi perazi ne was reacted by the sane way with the exanple 56 5 to
obtain the titled cnpound. yield: 87g._ mp.: 194-196[err]C 1H
NVMR(CDO 3) [err]: 1.47(3H,d), 2.41(3H,s), 3.27(4H,t), 3.79(4H 1),

Sl oy % Ottt Alaylroabbalin b memeah S fdny fivtidia3-Yambiocatsonyd)

1-{[5-(1- I—Iydroxy‘b‘t(ﬁyhydmxmehmnpmmehyl pyrl di n- 3-yl ] ani not hi o
carbonyl }-4-(3, 13-[51.;@&

1-[ (5-Acetyl - 2- rret ox - rret hy a¥ a_m-a’otﬁ oc:filrﬂ[))‘mﬁ"y%"4 ( (gms 15
- di net hoxypheny 3} ’r'?é W&rﬂdw thithe, WDB
exanpl e 56 t & otxt ebiain lke titled dund " yield: 89% mp.

3.78(6H,s), 20 4. 09(4H t), 5.05(1H q), 6.07(3H m, 7.35(1H,s),
8.42(1H, s) mm o

-{[5- (1- Hydr oxy'st M@Dmﬁbbmymma‘) helpes i 829041 hasiaeiho

(ia{ l(JanL}étsl 3 %e%gﬁy“-a ﬂ@?%)&ﬁ"s&m 1 %%%t%%ﬁb&ﬂlﬂﬂﬁl(sj

- di net hyl phe]myl ) pi pera2| ne was reacted by the sane way vm' th the exanpl e
56 to obtain thgy gn @3 conpound. yield 88% mp.: 170-172[err] C 30
H
11 ﬁr‘tjl

189-190[err]C mgldéngzg(m 3) [err]: 1.47(3H,d), 2.43(3H,s), 3. 35(4H t),

1H NI\/R(CDCIB)[e 3H, 29(6 s) 2.43(3H,s), 3.43(4Ht),
3.97(3H, s), g’%ﬁéﬂ)q? rnythy wmqnlﬁ-y)]gmgzmmpm s)
Exanpl e 65 carbonyl}—4-(3 5—dmxethoxyphen Dpi;

B

1-[ (5- Acet yl Dg?zmdlwasm:;tembmoﬂmrsmnqlv}aﬂwim the
exdmple 56 to obtam the titled compound.
yield : 899
mp. : 189-190C

'H NMR(CDCls) ¢ : 147(3H,d), 2.43(3H.s) 3.35(4H.t), 3.78(GH.s),
20 3.97(3H,s), 4.09(4Hy), 5.05(1H,q), 6.07(3H,m), 7.35(1H.s), BA2(1H.s)

Example 64
1- {[o-(l-Hydroxyethyl)-2-methoxy~6-methylpyndm ?*yl]ammothlo
carbonyl}-4-(3 5-dimethylphenyl)piperazine:

25 1-[(5- Acetyl-2-methoxy~6~methylpyridin-3-yllaminothiocarbonyl}-4-(35
~dimethylphenyl)piperazine was reacted by the same way with the
example 56 to obtain the titled compound.
yield : 88%

m.p. ! 170~172C

30 'H NMR(CDCl)8: 146(3H,d), 2.20(6H,s), 243(3H,5), 3.43(4HL0),

3.97(3H.s), 4.10(4H,t), 5.06(1H,q), 660(3H,m), 7.37(1H.s), 8.40(1H,s)

Example 65

1-{ [5-(1-Hydroxy-l-methylethyl)-z—methoxy-6-methylpyﬁdin—-3—yl]
35 aminocarbonyl}-4-(3,5~-dimethoxyphenyl)piperazine:

1-1(5-Acetyl-2-methoxy-6-methyipyridin-3-ylaminocarbonyl]-4- (35~
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di met hoxyphenyl ) pi perazi ne(214ng, 0.50mmol) was dissolved in
tetrahydrofuran(10m ) and CH3MyBr (0. 50m , 1.50mml) was added sl ow y.

The m xt ur qwe sggekozon was refluxed for 15 hrs and concent PEXARS7T00128 nder t he
reduced pressure to renove the solvent and extracted with 5 ethyl acetate,
dried and filtered. The resultant was @urlfied by col umm

chromat ogr aphy( et hyl acet at e: hexane = 2) to obtain the titled

conmpound. yield: 84% p.: 146-148] err;C 10 1H NVR(CDA 3) [err]:

1. 64(6H,s), 2qutmmxemd)mame§214mz6ﬂ@ﬁmmql was disgolved ani, s)

3.99(3H,s), 6tebrbhgttofiranL0B] mscmﬁgnmna ) 1.50mmolP6Ad¥Padie 1

5-(1-Hydro hyl.et hyl netho t.h Vi i di
aEn[ noc(:ar Ebc/)nyl >?%}Y} mﬁ% \éﬁ"r"re yyg X%@F"ﬁ%?ﬁ%’yllg hrlslé“d cm}/ceLtrated
-[ (5- Acetyl - 2undnrhtbxynedu¢ndt preispyne; t.n nemuga jhensolvent aod \exjradted (With-

di met hyl phen Byt exanpl e

65 to gbfal nytlE tt e (o) ? yi éﬁm ?%gﬁﬂnﬁ%& ¥ pﬂas w 1H
NVR(CDd [err] ﬂ@mqtogrgp a%@ptatg Dbgiape S 1 2) dg(ohtpin) t estxM 4H t),

3.67(4H t), 3cORpin 6.59(3H,n), 7.05(1H,s), 8.48(1H,s) Exanmpl e 67

25 1-{[5-(1- o?- -rrethyl propyl) - 2- met hoxy- 6- met hyl pyr|d| n-3-yl ]
am nocar bonyl =4~ di met hoxyphenyl ) pi per azi ne:
-[ (5- Acet yl - 2mdbt* hbﬁrl@'ﬁet hyl pyri di n- 3-yl ) ani nocar bonyl] 4-(3,5-

di met hoxy phenifh )NIMIRRCBOL) 8¢ AL Saaed

tetrahydro urw%&ﬂ#&g&éﬁ%&{%ﬁq% Q %nﬁ?ﬁqmﬁfed 30 slowy.
The m xture so ) § ) B8 ) s concentrat ed under
t he reduced pressure to renove the sol vent and extracted with

et hyl acet at e, E%%{'ﬁﬂf d filtered. The resultant was purified by colum
chr omat ograph acet ate;. hexane = obtain the titled

conpound. aﬁe IrHydsoxy-1 -meﬁhsﬂethﬂ)z?-mg@p&rrq-@neﬂwlpyndm-'i-yl]

15 ammocarbonyl}-4-(3.5—d1meﬂ1ylphenyl)mperazme
1-[(5- Acetyl-2~-methoxy-6-methylpyridin-3-ylaminocarbonyl}-4-(35-
dimethylphenyl)piperazine was reacted by the same way with the
example 65 to obtain the tltled compound.
vield @ 81%

20 m.p. : oil phase
'H NMR(CDCls) 8 : 1.64(6H,s), 2.29(6H,s), 2.65(3H,s), 3.24(4H.0).
3.67(4H.t), 3.9%(3H,s), 6.59(3H,m), 7.05(1H,s), 8.48(1H,s}

Example 67

25 1-{[5-(1-Hydroxy-1-methylpropyl)-2-methoxy-6-methylpyridin-3-vi]
aminocarbonyl}~4-(3,5-dimethoxyphenyl)piperazine:
1~-[(5~-Acetyl-2-methoxy-6-methylpyridin-3-yl)aminocarbonyl}-4-(3.5-
dimethoxyphenyl)piperazine(214mg, 0.50mmol) was dissolved in
tetrahydrofuran(10ml) and C:HsMgBr(0.50mg, 1.50mmol) was added

30 slowly. The mixture solution was refluxed for 15 hours and
concentrated under the reduced pressure to remove the solvemt and
extracted with ethylacetate, dried and filtered. The resultant was
purified by column chromatography(ethylacetate : hexane = 1:2) to
obtain the titled compound.

35 yield : 76%
m.p. : 127-129°C
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- 43 - 1H NVR(CDC 3)[err]: 0.83(3Ht), 1.63(3H s), 1.94(2H m,
2.61(3H, s), 3.26(4H,t), 3.68(4H t), 3.79(6H s), 3.99(3H s), 6.08(3H m,
6.86( 1H, s), 8.44(1H,s) 5 Exanple 68

1- {[ 5- ( 1- Hydwossewezret hyl pr opyl ) - 2- met hoxy- 6- met hyl pyr i di rRCGHKRI/00128

am nocar bonyl } - 4- ( 3, 5- di net hyl phenyl ) pi per azi ne:

1- [ (5- Acetyl - 2- met hoxy- 6- net hyl pyri di p-g-.yl ) am nocar bonyl ] - 4- (3, 5-

di met hyl phenyl ) pi perazi ne was reacted by the sanme way with the 10 exanpl e

67 to obtain t ' ol de 740 . 164- 165 C
1H NR/R?CD?:: g) lﬁmﬁ&@a‘é@f‘g’ﬁ%@&}&%é@é@% 119.4‘@‘?%: %‘ﬁ‘%éb( 6H, s§ ,err]

g. gég iﬂ sg . 3. 326WHLL) ,a%mmmms).msﬁs)., 6.08881 3, 6B6(IH.N7( 1H, s), 15
. , S 8 e

| - {5- (([4-(3, 5-Dnet’hoxyphenyl ) pi per azi no] car bonyl } ami no) - 6- net hoxy- 2

-nmet hyl pyridin-3-yl]ethyl ethanthioate: 20 Tri phenyl phosphi ne(262ng,
1.0mmol ) wag dEsaaplecdd | n tetrahydrofuran(15m ) and di et hyl
azodi car boxyl af afel 271 1. 0mpl ) wasy o added.and.then. Lhe maxture was
stirred at Of eir ﬁf%ﬁcﬁ{@%%ynl HeRlprdfi-2 meﬁwx@ 6 methylpyridin-3-311

1- { [ 5- ( 1- Hydr oxymoparbpnyl} rd-t(8 Sxdinethylphsriybpipetazines- y| | ani nocar bonyl )
-4-(3,5-dinmeth L g%ﬁﬁ:%ﬁ E TG | hE_ 25
acid(72[err], M ”ﬂ}ﬁp l% I SSol ve Mﬁah w&gﬁgﬂgsﬁ%'gadded
into the above&iE@F g‘ﬁ)ﬁf@‘m was regeied; by they same; wagwith theerrC for
lhour and afp rexumgle ferabbiain tiee tiflad wompodnd.nen was concentrat ed under
the reduced prgggus %%o renmove the solvent. The concentrate was

purified by colum chronatography(ethylacetate: hexane = 1:2) to 30 obtain
the titled coHnipdundl.ﬁ‘l-IGS'Qi el d: 62% mp.: oil phase 1H NVR( CDd 3)
[err]: 1.55(3HHINMR(COCRYSS)0.83%336)3H.60(3H 2), LL45tEHIm) 2.29(61:1,3%;(4"'1 t),
3.69(6H,5). 3. i) a4t Boarfn O betHd); eBolilAl: Bhraitsf 33(TH S)

15 845(1H,s) -

Example 69 .
1-{5-(([4-(3,5-Dimethoxyphenyl)piperazinolcarbonyl }amino)-6-methaxy-~
-methylpyridin-3-yllethyl ethanthioate: :

20 Triphenylphosphine(262mg, 1.0mmol) was dissolved in
tetrahydrofuran(15ml) and diethyl azodicarboxylate(1574¢, 1.0mmol) was
added and then the mixture was stirred at 0C for 30min.
1-{[5-(1-Hydroxyethyl)-2~methoxy-6-methylpyridin-3-ylJaminocarbonyl)
-4-(3,5-dimethoxyphenyl)piperazine(213mg, 0.5mmol) and thicacetic

25 acid(72x¢, 1.0mmol) were dissolved in tetrahydrofuran and was added
into the above solution. The mixture solution was stirred at 0°C for
lhour and at room temperature for lhour and then was concentrated
under the reduced pressure to remove the solvent. The concentrate was
purified by column chromatography(ethylacetate : hexane = 1:2) to

30 obtain the titled compound.
yield : 629 x
m.p. : oil phase
'H NMR(CDCls) 5 : 155(3H,d), 2.20(3H,s), 2.39(3H,s), 3.15(4H,}),
3.57(4H,t), 3.69(6H.s), 3.90(3H,s), 4.74(1H,q), 6.01(3H,m), 6.83(1H,s),

35 8.33(1H,s)



WO 98/ 00402 Exanpl e 70

1-[5-({[4-(3, 5-D net hyl phenyl ) pi per azi no] car bonyl } am no) - 6- net hoxy- 2-

met hyl pyri di n-3-yl ] et hyl et hant hi oat e:

1-{[5- (1- Hydroxyet hyl) - 2- met hoxy- 6- net hyl pyri di n-3-yl ] am nocar bonyl } 5

-4- (3, 5-di GRigabdatieny! ) pi perazi ne was reacted by the sanPCRKRIWIOI2S t he
exanpl e 69to obtain the titled conpound. yield: 60% mp.: oil
phase 1H NMR(CDO 3)[err]: 1.60(3H,d), 2.26(6H,s), 2.52(3H, s),

3.20(4Ht), 10 3. 64(4H,t), 3.96(3H, 38 “4. 80( 1A, a), 6.56(3H m, 6.91(1Hs),
8.38(1H, s) le 71

1-{[ 2- Met hox I -5 (1 sul fanyl net hyl )] am nocar bonyl }-4- (3, 5-

di et hoxypher]y {ge l)plperazmo]carbonyl}ammo)-G—methoxy-Z-
1-[5-({[4-(3, tgl .HOX Fh‘i‘?‘ﬁl 2| n,o] car bonyl } am no) - 6- met hoxy- 2
“met hyl pyri difRELBY Y 0A8'30ng, 0.37mml) was di ssol ved

i n tetrahydr dr{ba mxmlhmmmtwm&nm&wlwn&aMyl} t hen

;Bgvren )S(E)|ur [ \gﬁs'( w &/a conc r a{&% E%J_qehe r E?C’ey‘% pressure

ent
to renove thdh e@pcm!e 69 do cobtaincthe titled ﬁoﬁpmd@rorret hane, dried and
filtered. Theijgl@sudgegnt was concentrated under the reduced pressure
and purified b?/ Col chrorrat ogr aphy(et hyl acet at e: hexane = 1:2) to
obtalnthetl ‘ed yield: 88%25 mp.: oil phase 1H

NVR(CDd 3) [ €Hr Nwm(cm;n}c d)ﬁO@IB@(. 226(6H.sR. 252(3H, s)) 3. ze(%OAH t),

3. 76(6H, Ség 3 3%A(ALh)S 3.96W1 <Y, UBMIH,O, 656BH.M), 6.51GHHHeIBOEE 1(1H S)
Exanple 7 30

1- {[ 2- Met hoxy- 6- et hyl - 5- ( 1- sul f anyl et hyl ) ] am nocar bonyl } - 4- ( 3, 5-
di met hyl phenyExgmgpler#izi ne:

et byl pyr 1 i i éa'ﬁ‘?é‘%f LB BaAREAO Dl b ARLaRY TEAGSY 2
t he exanpl e aFyphenyl Eﬂﬂmed conpound. 35 yi eI d: 87% m p. 0|I
phase d8 '9@[41(13QZDnnethoxyphenyl)plperazmo]carbonyl}dmmu)-ﬁ-methoxy-z
PCT/ KR97/ 00128 =methylpyridin-3~yllethy! ethanthioate(180mg, 0.37mmol) was dissolved
in tetrahydrofuran(15ml) and LiAlH4(15mg, 0.4mmol) was added and
then the mixture was stirred at 0°C for 20min. 2N-HCl was added the
above solution. The mixture was concentrated under the reduced
o0 pressure to remove the solvent and extracted with dichloromethane,
dried and filtered. The resultant was concentrated under the reduced
pressure and purified by column chromatographv(ethvlacetate : hexane =
1:2) to obtain the titled compound.
vield ¢ 88%
25 mp. : oil phase
'H NMR(CDCls) 8 : 1.42(3H,d), 2.39(3H,s), 3.25(4H.t), 3.66(4H,1),
3.76(6H,s), 3.96(3H,s), 502(1K,q), 6.17(3H.m). 6.87(1H,s), 841{1H.s)

Example 72

39 1-{[2-Methoxy-6-methyl-5-(1-sulfanylmethyl)Jaminocarbonyl}-4-(35-
dimethylphenyl)piperazine:
1-(5-({{4-(3 5-D1methylphenyl)pxperazmo]carbonyl}drmno)-G—methoxy-z-
methylpyridin-3-yllethyl ethanthicate was reacted by the same way
with the example 71 to obtain the titled compound.

35 yield : 87%
m.p. : oil phase



- 45 - 1H NVR(CDCl 3)[err] : 1.43(3H,d), 2.28(6H,s), 2.40(3H, s),
3.25(4H,t), 3.72(4H,t), 5.03(1H,q), 6.64(3H n), 6.88(1H s), 8.42(1lH, s)
Exmaple 73 5

1-[ (2- Met hoxy- 6- et hyl - 5-vi nyl pyri di n- 3-yl ) am nocar bonyl ] -4- (3, 5-

di met hoxyphewglopposeer azi ne: PCT/KR97/00328

1-{[ 5- (1- Hydr oxyet hyl - 2- net hoxy- 6- net hyl pyri di n- 3-yl ) am nocar bonyl }

-4- (3, 5-di net hoxyphenyl ) pi perazi ne was g4gi.ssol ved i n chl orof or n( 15n )

and pyridi num p-tol uensul fonat e(60ng, 0.23mmol) was added and then 10 the

Concentrated Ut AMREOVRIEELS é%%@@?-s?b%@@%% 3PRPEE anc

purified by col%ﬁ‘mm&{ﬁ( Ahpt64(EH. ) 68818, 8A42(1Hks)conpound. yi el d:
93%  mp.: 140- 141[err]C 15 1H NVR(CDOl 3) [err]: 2.43(3H s), 3.27(4H t).
3.69(4H 1), 3.29(6 4.00(3H,s), 5. 25(1H d), 5.65(1H, d),
6. 08(1H, s) . é%é“?ﬁ 5?3 6. 82( 1H, d) , 6.91(1H,s). 8 53(1H,s)

Mass ( EI) rﬂ52 1-[¢2tMethbxy -~ ﬁi-mmﬂdﬁfﬁnﬂb?ndmte-yﬂmmwhanﬂli&ﬁﬁe Exanpl e

74 -0 )l Nyl pyridin-3-yl)am.nocar bonyl ]-4-(3.5-
di rret'hyl phenyl gﬂ%ﬂe@ﬁ Mﬂx

-{[5- (1- Hydr ox vdroxyeidiy)-2s methory-fymethipgiding 3nvl Jaminedavbyriyl)
- 4- (3, 5-di net hymasnaﬁaemt e dﬁmﬁaﬁmeaﬁésed@m@ea%%mmm 25 the

S 5 B i oo, S5 o i 1

131-132[err]C
3.25(4H,t),10 thesnmmsol)mon 1&& jued ISheBrsl ,abSVeSSQlﬂ:Hpnl)w& 60( 3H, M,

6.82(1H, dd), 3gop ceﬁu% ﬂ;:a @%&H Pressure to“feﬁdgém&fo%om%ad for

C22H28N4AC2 380. ound 380
1-[ ( 2- Met hoxy- wﬁ%}w 3 mrwcbwm%mmhwtpa%tﬁgb&wogﬂw]wm@n@ 35
di f1 uor ophenyl ¥ieldoei83% ne:

1-{[5-(1- Hydro;mg:t hﬂd_ﬁrﬂet hoxy 6- met hyl pyri di n- 3-yl ] am nocar bonyl }

WO 98/ 00402 | PCT/ KR97/ 00128
15 'H NMR(CDChL) & : 2.43(3H,s), 3.27(4H,t), 3.69{4H.t), 3.79(6H,s),

4.00(3H,5), 5.25(1H,d), 5.65(1H,d), 6.08(1H,s), 6.13(2H,d), 6.82(1H,d),
6.91(1H,s), 8.53(1H,s)

Mass(El) m/z : Calcd for CzHaN4Os 412.2110, found 412.2119

20 Example 74
-[(Z-Methoxy-ﬁ-methyl -5-vinylpyridin-3-yl)aminocarbonyl}-4-(3.5-
dimethylphenyl)piperazine:
1-{[5-(1-Hydroxyethyl)-2-methoxy-6-methylpyridin-3-yllaminocarbonyl}
-4~(3,5~dimethylphenyl)piperazine was reacted by the same way with
95 the example 73 to obtain the titled compound.
yield : 94%
m.p. - 131-132°C
'H NMR(CDCls) 3¢ 1.57(3H,s), 2.31(6H,5), 243(1H.s), 3.25(4H,t),
3.68(4H,t), 4.00(3H,s), 525(1Hd), 565(1H,d) 6.60(3H,m), 6.82(1H.dd),
390 6.92(1H,s), 853(1H,s)
Mass(El) m/z : Caled for CnHasN4O2 380.2212, found 380.2236

Example 75
1-{(2-Methoxy-6-methyl-5-vinylpyridin-3-yl)aminocarbonyl}-4-(3,5-

35 difluorophenyl)piperazine:
1-{[5-(1-Hydroxyethyl)-2-methoxy-6~-methylpyridin-3-yllaminocarbonyi}



- 46 - -4-(3,5-di fl uorophenyl ) pi perazi ne was reacted by the same way
with the exanple 73 to obtain the titled conpound. yield: 93%
mp.: 160-161[err]C 5 1H NVR(CDC 3)[err]: 2.44(3H,s), 3..30(4H,t,J=5.5Hz),
3.68(4H,t,J=5.5Hz), 4.01(3H,8), 5.26(1H,d), 5.65(1Hd), 630(1H s),

6. 39(2Hd) , WwoSdAeksz dd) , 8. 53(1H, s) Mass(El) m z :p€oknsiobrs
C22H28NAO4 412. 2110, found 412.2102 10 Exarrpl e 76

1-[ (5-1sopropenyl - 2- net hoxy- 6- et hyl p_yy'é di n- 3-yl ) am nocar bonyl | - 4-

(3,5- dinethoxyphenyl) pi perazi ne:

5- (1- Hydr ox eth net hox I di n- 3-
ain[ nO((:ar lt;?/)nyl ﬂ é5?§'fg?/ Hé?‘?ﬁﬁéfﬂﬁ Y)/ﬁﬁ 3@%’%&8@!@& éﬂ wijh the 15
same way Wi t hexdmplexXZ3td ebtin tthe ditled comimntll tl ed conpound. yield: 96%
mp.: 83- 85[e§%@c 1H NI\/R(CDO 3)[err]: 2.01(3H,s), 2.38(3H, ),
3. 25(4H, t) B 3.78(6H s), 3.99(3H s), 4.86(1H s), 5.30(1lH,s),"
6.11(3H. m) ., 6mIB(* 114?0;7.6"@0 8. 18( 1H, s) Exanpl e 77 1

(g(g :jls?rg{h leh{/INMmeDWWGaW )P B30, R-5\5H 8 BOAM, CRBEH )4 -
1-{[5- (1- Hy)d/ro&g r%-t ﬁ?ﬁ@ﬁ@ PSUHAGFOHR: APPEH Al GBLIT i n

ocar bonyl }-4-( 1His)et hyI phenyl ) pi perazi ne was reacted by the same way
wi th exanpl e % mp.:

1a0- 142 or r] COSe O i Gl for CBHAOR MAZLD, fould NEA®™ ) ,o73F 5,
3.23(4H, t), 3.66(4H,t), 3.99(3H,s), 4.86(1H,s), 5.18(1H,s), 659(3H m,
6. 91(1H, s) 1p Exam%lel%lH S) Exanpl e 78 35 Et hyl

ot oxy- é““t f?ﬁﬁe%vt“ ok S Py B a2 Botng-4-

met hoxy- 2- ne -3

PCT/ KR%?/ 0012&3/ 5~ ethoxyphenyl)pmerazme _ - 47 -

-{(5~-(1-Hydroxy-1-methylethyl)-2-methoxy~6~methylpyridin-3-y1)
aminocarbonyll)-4-(3 5-dimethoxyphenyl)piperazine was reacted by the

15 same way with the example 73 to obtain the titled compound.
vield : 9695

m.p. - 83-85C
'H NMR(CDCE) 8 : 2.01(3H,s), 2.38(3H,s), 3.25(4H.1), 3.66(4H.,1),

3.78(6H,s), 3.99(3H,s), 4.86(1H,s), 5 30(1H,s), 6.11(3H.m), 6.90(1H,s),
20 S.18(1H,s)

Example 77
- 1- [(a-lsopropenyl-2-methoxy-6—methylpyndm—%—- yllaminocarbonyl]}-4-
(3.5~dimethylphenyl)piperazine:

o5 1-{[6-(1-Hydroxy-1-methylethy!)-2-methoxy-6-methyipyridin-3-ylJamin
ocarbonyl}-4-(3,5~dimethylphenyl)piperazine was reacted by the same
way with example 73 to obtain the titled compound.
yield : 93%

m.p. © 140-142°C
30 'H NMR(CDCly)3: 2.01(3H,s), 2.20(6H.s), 2.28(3H,s), 3.23(4H,),
3.66(4H,t), 3.99(3H,s), 4.86(1H,s), 5.18(1H,s), 659(3H,m), 6.91(1H.s).
8.18(1H,s)

Example 78

35 Ethyl 2-{1-[5-({{4-(35-dimethoxyphenyl)piperazino]carbonyl}amino)-6-
methoxy~2-methylpyridin-3-yllethoxy}acetate:



1 -{[5-(1-Hydroxy)-2-nethoxy-6-nethyl pyridin-3-yl]am nocarbonyl }-4-

(3, 5-di net hoxyphenyl ) pi per azi ne(0. 5mml ) was di ssolved in

di et hyl f or mam de(15m ) and NaH(18.5ngy. 0.5mmol) was added and t hen t he
m xture solution was stirred at roomtenperature for 15mn. 5

Et hyl br onbacwoased®3. Sng, 0. 5mmol ) was added i nto the aboRCHEBS79IS and

stirred at roomtenperature for 3hours. The m xture was concentrated
under the reduced pressure to renmove thgy sol vent and purified by colum
chromat ogr aphy(ethl acetate : hexane = 1: 2) to obtain the titled

‘i"g‘é?fo’,ﬁdt)lo y% zﬁﬁld?ﬁ?w;!?%%@wﬁ yricin-3-lsingrabptsly 4y o <)

3.97(3H,s), .Smmm msrﬁ;ssalvaa(mH s) 15
Exanpl e 79 ﬂxylfonna:mde(lSnﬂ) and NaH(l nol) af ded taﬁmd

1-[5- 4- (3, 55 { -B-
y- [2 m(ei Lyl E)yrl 5‘? rrgj %thﬁrﬂg%‘% %rm% for 1
1-{[5-(1- Hyd oEﬁhﬂbmeacetate(B&SmgGo;&nm;ﬂ)pyas ddﬂecBwtb] thei mﬁér@mu{-a 20

d|4m(9§h§I glmnﬁz)gyrl %LP%%Q%% ﬂ’&?"gﬁmﬁ% ﬁ‘“’ﬁy‘fvﬁll ne and

anhydr ous succcaneenszatest muudmuemmtm sblvent and

stirred at rooputifie® Py bolafm ggmﬁw ts | into the

above m xture. Eﬁﬁ%iﬁ oI uti on ,was extract %@t?ﬁ 2(12223 % he 25

organi ¢ phase £ lm‘mgnd t hen concentrat ed under t he

reduced prepsuvield ¢ Sg%mve the solvent. The concentrate was purified by

col umm chr omat ggp aply( ﬁg | or oet hane : rret hanol = 20:1) to obtain t he

titled conpoun el d: 78% %%1 158-160[err] C 1H NVR(CDd 3)

[err]: 1.42(3HH)NMR 85) L25EE, Li3ABH.A), B4R(FkLs), 3.00(4H3).66( 4H, t ),

3.76(GHS) 3. OB09MERY), 3T4@H HH IV, sNAL BUMY), H53ALLY, S) . 8.13(1H, s)
anpl e

4-{1-[5-({[ 4- (3693%@?’&'?%%@?@ ) pi per azi no] car bonyl } am no) - 6- net hoxy-

WO 98/ 0040215 PCT/ KRO7/ 00128

Example 79

4-{1- [5-({[4-—(3.5-D1methoxyphenyl)pxperazmo]carbonvl}amnw)-ﬁ-methox
y-2-methylpyridin-3-ylJethoxy}-4-oxobutanoic acid:
1- {[5-(1—Hydroxyethyl)—2-methoxy-6-methylpyndm-3-y1]aminocarbm_yl)
20 —4-(3,5~dimethoxyphenyl)piperazine(107mg, 0.25mmol) and
dimethylaminopyridine(3mg, 0.025mmol) were dissolved in pyridine and
anhydrous succinic acid(50mg, 0.5mmol) was added. The mixture was
stirred at room temperature for Shrs. Distilled water was added into the
above mixture. The above solution was extracted with CH:Ck and the
25 organic phase washed with IN-HCI and then concentrated under the
reduced pressure to remove the solvent. The concentrate was purified
by column chromatography(dichloromethane : methanol = 20:1) to obtain
the titled compound.
yield : 78%
30 mp. ¢ 158-160C
'H NMR(CDCls) 8 1.42(3H,d), 2.43(3H,s), 2.61(4H,m), 3.24(4H.D),

3.66(4H,t), 3.76(6H,s), 3.95(3H,s), 5.94(1H,q), 6.04(3H,m), 6.89(1H,s),
8.13(1H,s)

35 Example 80
4~{1-[5~({[4-(3,5-Dimethylpheny!)piperazino]carbonyl}amino)-6-methoxy-



2-met hyl pyri di n- 3-yl ] et hoxy) - 4- oxobut anoi ¢ aci d:

1-{[ 5- (1- hydr oxyet hyl ) - 2- met hoxy- 6- et hyl pyri di n- 3-yl ] am nocar bonyl }

-4- (3, 5-di net hyl phenyl ) pi perazi ne was reacted by the sanme way with t he
exanple 79 to-obtain the titled conpound. 5 yield: 76% m p.

138- 140[errv}6‘,m§«%H NVR(CDCl 3) [err]: 1.43(3Hd), 2. 27(6mmoﬁﬁ 3H, s),
2.65(4H, m 4(4H,t), 3.69(4H.t), 3.95(3H,s), 5.95(1Hq), 6.60(3H m,
6. 88( 1H, s), 8.11 (1H,s) 10 Exanpl e 81

1-[ (2- Met hoxyqui nol i n- 3-yl ) am nocar b6riyI7 - 4- (3, 5-di net hoxyphenyl)

pi perazine: 15 a) Phenyl N-(2-nethoxyquinolin-3-yl)carbanmate:
3- Ami no- 2- net4resethyipyidi marmmﬁérpx&wammd- chl or of or mat e(4 04g,

25mmol ) were mmwmrbﬁyr RGP E Rty Ipyridif 3 Y1 Ranifibedr
tenperature f % h&ur ove mxture was coricentrate nder t he
reduced pressu‘{é 3 F’@i’b‘o BhenylpiRerazing iwasereaniedoby the samesway, with) um
chr omat ogr aphth¢hexamyple 78t tueobtaihi the titled aompoand.he titled conpound.
yield: 75% oi | phase 1H NVMR (CDCl 3): [err] 4.01(3H, s),

5 Yy ZF

7.30(5H,s); 7.70(1H,d), 25 7.71(1Hd), 8.71(1H,s) b)
1-[(2- Met hox;lﬁdl’rn @‘}I ) am nocar bonyl ] - 4- (3, 5- di net hoxyphenyl)

pi perazine: 'H munwncweZ-lrmsﬂ.mow 6!-% 8 55{3HL ) BRI MYA8Y, 0. Smol )

hyarous ot PSR BN ARG B8 Bl Rl Sy o T

solution was &1{iHs&)at room tenperature for 2 hours The m xture was
concentrat d under the reduced pressure to renove tetrahydrofuran and
purified b urm c orrat ography(hexane: ether = 5:1) to obtain the 35
titled corrpou ampe yi eld : 81% WO 98/ 00402

PCT/ KR97/ 00128-{{2-Methoxyquinolin-3~yaminocarbonyl]}-4-(3.5-ditRethuxypheny
piperazine:

15 &) Phenyl N-(2-methoxyquinolin-3-yl)carbamate:
3-Amino-2-methoxyquinoline{4g, 23mmol} and phenyl _
chloroformate(4.04g, 25mmol) were dissolved in dichloromethane and
stirred at room temperature for 2 hours. The above mixture was
concentrated under the reduced pressure to remove dichloromethane and

o0 purified by column chromatography(hexane © ether =81) 1 oblain the

' titted compound.
vield © 759%

m.p. ol phase
'H NMR (CDCls): 8 4.01(3H.s), 7.30(5H,5), 7.41(1H.0), 7.70(1H.d),
25 1.71(AHd), 871(1H.s)

b) 1-[(2-Methoxyquinolin-3-ylaminocarbonyl]l-4-(35-dimethoxyphenyl
piperazine:
Phenyl N-(2-methoxyquinolin-3-yl)carbamate(148mg, 0.5mmol} and
30 1-(3.5-dimethoxyphenyl)piperazine(112mg, 0.5mmol) were dissolved in
anhydrous tetrahydrofuran and DBU(117mg, 0.75mmo)) was added. The
solution was stirred at room temperature for 2 hours. The mixture was
concentrated under the reduced pressure to remove tetrahyvdrofuran and
purified by column chromatography(hexane : ether = 5:1) to obtain the
35 titled compound.
vield @ 81%



mp.: 200-201C  1H NMR (CDA 3): [err] 3.31(4H,t,J=5.0Hz), 3.74(4Ht),

3.79(6H,s), 4.17(3H,s), 6.09(1H,s), 6.17(2H,s), 7.35(1Ht), 7.49(1Ht),
7.71(1H,d), 7.78(1Hd), 8.78(1H,s) 5 l\/ass(EI) mz . Cal cd for
C23H26N4O4 422. 1954, found 422.1952 Exanpl e 82

- [ (2- Met hoxywessmekazn- 3- yI ) ani nocar bonyl | - 4- (3, 5- di met hy! pmwmm
pi perazi ne: 10 Phenyl N (2-mnmethoxyquinolin-3-yl)carbamte and

1- (3, 5-di net hyl phenyl ) pi perazi ne were sgacted by the same way with t he
exanple 81 to obt a| n the titled conpound. yield: 79% m p.: 143-145C
15 1H NWR (CDd 3 %?CSO(GH s), 3.29(4Ht), 3 80(4H,t), 4.18(3H,s),
6.62(3H m, 7. 4

9(1Ht), 7.7 Hdg 7.78(1H,d). 8.79(1H,s)
Mass(El) ntf z: IﬂMR éEDCH}HZM(ﬂ'I Q!és)s , 9(68aY 4.17(3H,Sxanpl e
83 20 1-[(2- Nésbm eq?tm&yﬂsbmwm Spl'rmmcﬁ #va@ﬁ:%' phenyl)

pi per azi ne: Egﬁ ) net hoxyqui nol i n- car bamate and

1- (2, 3-di methyl?f &yﬁ)pl perazi ne were reacted by.the sanme way with t he
exanpl e 81 t® oMass{ED ma/zt i Caled for GasidaNsO2822.1954) foundS&22.1952 m p. :
174-175[err] C 1IH NWVR (CDO 3): [err] 2.20(3H,s), 2.39(3H,s), 3.28(4H 1),
3.69(4H, t), 3.93(3H,s), 5.98(1H,s), 6.30(1Ht), 6.37(1H,s), 6.39(1H, s),
6.63(1H s) 30 Bxample 8234 1

- [ (2- Met hoxy quinpi2-Nethostwghifiof S3+ Mﬁﬁh&cﬂb&x&lﬁ#"ﬁﬁ%@%ﬁéb}l)

pi per azi ne: . Phenyl N-(2-methoxyqui nolin-3-yl)carbamate and
1- (3, 5-di f | uor AHFEFME i per azi ne were reacted by the same way with the 35
exanpl e 81 o dMheayhN-(2-methbxytinolinodryl)carbamatei andl: 78% WO

?8{380?'02 1~(3,5-dimethylphenyDpiperazine were reacted by the same Wal/ fth// 00128
the example 81 to obtain the titled compound.
yield : 79%6
p. : 143-145°C
15 ‘H NMR (CDCh):8 230(6H,s), 3.29(4H,), 3.80(4H,t), 4.18(3H.s),
6.62(3H,m), 7.36(1H,), 749(1Ht), 7.71(1H,d), 7.78(1H,d), 8.79(1H.s)
" Mass{El) m/z : Calcd for CxnHzsN4Oz 390.2055, found 390.2066

Example 83 _
20 1-1(2-Methoxyquinolin-3-ylaminocarbonyl]-4~(2,3-dimethyiphenyl}
piperazine:
Phenyl N- (2-methoxyqumohn~3-yl)carbamate and
1-(2,3~-dimethylphenyl)piperazine were reacted by the same way with
the example 81 to obtain the titled compound.
o5 vield @ 83%
). ¢ 174-175C
'"H NMR (CDCh) & 2.20(3H,5), 2.39(3H,5), 3.28(4H.t), 3.69(4H.0),
3.93(3H,s), 5.98(1H,s), 6.30(1H,t), 6.37(1H,s), 6.39(1H,s), 6.63(1H.s)

30 Example 84
1-[(2-Methoxyquinolin-3-yl)aminocarbonyl]-4-(3 5-diflucropheny!)
piperazine:
Phenyl N-(2-methoxyquinolin-3-yl)carbamate and
1-(3,5-difluorophenyl)piperazine were reacted by the same way with the
35 example 81 to obtain the titled compound.
vield : 78%



mp.: 158-159[err]C 1H NWMR (CDO 3): [err] 3.32(4H,t,J=5.0Hz),

3. 72(4H t,J=5.0Hz), 4.19(3H,5s), 6.29(1H,s), 6.39(2H,d), 7.36(1H1t),
7.50( 1H, t) 7.71(1H,d), 7.8(1H,d), 8.78(1H,s) 5 Exanpl e 85

1-[ (2- Met hoxyqui nol i n- 3-'yl ) am nocar bonyl ] - 4- (3, 5-di chl or ophenyl)

pi per azi nawyoesossstnenyl N-(2- met hoxyqui nol i n- 3-yl ) car banmsRGE/ER/00128

1- (3, 5-di chl orophenyl ) pi perazi ne were reacted by the same way wth the
exanple 81 to obtain the titled conmpgund. yield: 56% m p. :

156- 158[err] C 1H NMR (CDd 3): [err] 3.33(4H,t), 3.73(4H,t), 4.21(3H,5s)
6. 79(1H, s), 15 6&5&@#{ , 6.93(1Ht), 7.26(1Ht), 7.38(1Ht), 7.52(1Ht), -
7.71(1H,d), Mass(El) mlz : Calcd for C21H20NAQ2C 1
430. 0963, foﬁhWROCGDUH) 6 3.32(4X8.0HA6 379(4H L, ]=5.0Hz), 4.19(3H,s),

pronyl N ?8*%%3%5@%%@ TSR ARlE, B PRE I, Per ot ne

1-(2- quoroptﬁe pera2|ne were reacted by the same way with the
exarrpl e 8g to obt ain the titled conpound. yield: 81%25 m p
: 156- 158[e”txa 17gtlgNl\/R(CD(jB) [err] 3.18(4H,t), 3.74(4H1t), 4.18(3H,s),°
6. 99( 2H, q) , 7(2H, m, 7.35(2H,m, 7.50(1H t), 7.70(1H, d),

7.77(1H, d)  1-[(2-Methanpquinalin-36y1)aminocarbonyl}-4-(3,5-dichiorophenyl)

1-[(2- Met hole n-3-yl)am nocarbonyl ] -4-(2-chl orophenyl) pi per azi ne:
Phenyl N-(2- x%qéenol I ne- 3 yI ) carbamat e and

1- ( 2- chl or ophBeml) winiolinr 3rlicarhbamate rands ane way wi t h the
exampl e 8§ tb—(@tﬁ-aicmdr&mehyt)bmérmmww@l reacted byl 8ledsanid %236 with

79-80[err]C 3. 32(4H, t) 3.74(4Ht), 4 20(3H s),
6. 82(2H, q) , em1&W8§%@ titlel’ St
PCT/ KR97/ 001%ield : 56% . 51 - 6. 94( 2H, 1) ,
7.34(2H M, ms6(fge-a88C7- 70( 1H, d) 7. 78( 1H, d) _

'H NMR (CDCla): 8 3.33(4H,t), 3.73(4H.,t), 4.21(3H,s) 6.79(1H,s),

15 6.83(1H,d), 6.93(1H,t), 7.26(1H,1), 7.38(1H.t), 7.52(1H.t), 7.7T1(1H.d),
7.83(1Hd)

Mass(EI) m/z : Caled for CaH20N40:Cl: 430.0963, found 430.0977

, Example 86

20 1-[(2-Methoxyquinolin-3-yl)aminocarbonyl}-4~(2-fiworophenypiperazine:
Phenyl N-(2-methoxyquinoclin~3-yl)carbamate and
1-(2—ﬂuorophenyl)piperazihe were reacted by the same way with the
example 81 to obtain the titled compound.
yield : 81%

95 mp. - 156~-168°C
'"H NMR (CDCls» 8 3.18(4H,t), 3.74(4H.1), 4.18(3H.s). 6.99(2H,q),
7.07(2H,m), 7.35(2H,m), 750(1H,t), 7.70(1H,d), 7.77(1H.d)

Example 87

30 1-[(2-Methoxyquinolin-3~yl)aminocarbonyl}-4~(2-chiorophenyl)piperazine:
Phenyl N-(2-methoxyquinoline-3~yl)carbamate and
1-(2-chiorophenyl)piperazine were reacted by the same way with the
example 81 to obtain the titled compound.
vield : 78%

35 mp. : 79-80T
'H NMR (CDCh): & 3.32(4H,t), 3.74(4H,t), 420(3H.s), 6.82(2H,q),



Exanpl e 88

1-[ (2- Met hoxyqui nol i n- 3-yl ) am nocar bonyl ] - 4- (3-chl or ophenyl ) pi perazine: 5
Phenyl N (2-nmethoxyqui nolin-3-yl)carbamate and .

1- (3-chl orophenyl ) pi perazi ne were reacted by the sane way with the

exanpl e 81 t ovodsvnse the titled conpound. yield: 73% PCI/KE97/00128
97-98[err]C 10 1H NVR (CDO 3): [err] 3.31(4Ht), 3.73(4H,t), 4.18(3H,s),
6.82(1H, d), 6.87(1H d), 6.92(1H s) .57 21(1H t), 7.32(1Hs),
7.37(1H,t), 7.51(1Ht), 7.70(1H,d), 7.78(1H,d), 8.80(1H,s)

Exanmpl e 89 15

1- [ ( 2- Met hoxyquiPrididEhmd. J34EH.mle ZARUELE) 7000 T 280Ny | )

pi per azi ne: Phenyl N (2-nmethoxyqui nolin-3-yl)carbamte and
1- (3- hydr oxyphe?,yzh,.\‘me azine were reacted by the same way with the
t[ I'n

exanple 81 to o the titled conpound. 20 leld:  75% mp.
190- 191[err] C W!(mlgﬁ-nﬁwmea@spnﬁrﬁ?*@l%pmw)mmm% H, s),

(i) 7 72f1ry g e e REHli yDo ek nd T 2 el b 0,
1), 7. o) O . X . S anpl_e. :
o bt hoxyquit o slopoption & HAFE TREE K5 s SRE A wih the
pi per azi ne: example gl ty- obtaire the titlediicomipound- y| ) car bamat e and 30

1- (2- met hoxypheg) PR’ azi ne were reacted by the same way with the
exanple 81 to g’@t ai, }:‘Bﬁ fitled conmpound. yield: 88% m p. :
159- 161 [err] C WP rbf R (CDA 3):[err] 3.28(4H,t), 3.71(4H1t),
3.81(3H, 5), 1. I8l BAMR) (CDG1): 86 3B2(GEt)s B.78(ALO] 4. I8I3H s X, Va1 H)),

L 31 L0331 enditus 6 Bura] Yehtiy, 7320m.9), AREY Pamy, ampl & 91

PCT/ KRO7/ 00128
1- [ ( 2- Met hoxyqui NIE.dY- 1F8QH.de 8B06ERS) | - 4- (2- met hyl t hi opheny! )

Example 89
15 1-[(2-Methoxyquinolin-3-yDaminocarbonyl}-4-(3-hydroxypheny!)
piperazine: |
Phenyl N-(2-methoxyquinolin-3-yl)carbamate and
1-(3-hydroxyphenyl)piperazine were reacted by the sume way with the
exampie 81 to obtain the titled compound.
20 vield @ 75%
my.  190-191°C
'H NMR (CDCls): 6 3.33(4H,t), 3.80(4H.). 4.19(3H,s), 6.47(1H.s).
6.62(2H,s), 7.16(1H,t), 7.32(1H,s), 7.37(1H,t), 751(1H,t), 7.72(1H.d),
7.78(1H,d), 8.78(1H,s)

Example 90
1-[(2~-Methoxyquinolin-3~yl}aminocarbonyl}-4-(2-methoxyphenyl)
piperazine:
Phenyl N-(2-methoxyquinolin-3-yl)carbamate and

30 1-(2-methoxyphenyl)piperazine were reacted by the same way with the
example 81 to obtain the titled compound.
vield : 88%
mp. : 159-161TC .
'H NMR (CDCh):8 3.28(4H.,t), 3.71(4H,t), 3.81(3H.s), 4.18(3H.s),

35 6.52(2H.s), 6.62(1H,s), 7.23(1Ht), 7.31-7.53(3H,m), 7.72(2H.m), 8.81(1H.s)



pi per azi ne: Phenyl N-(2-nmet hoxyqui nolin-3-yl)carbamate and 5

1- (2- et hyl t hi ophenyl ) pi perazi ne were reacted by the sanme way with t he
exanple 81 to obtain the titled conpound. yield: 78% m p. :
147-149[err] C 1H NWMR (CDO 3): [err] 2.44(3H,s), 3.07(4H,t), 3.75(4H 1),

4.18(3H, S) wéOsnebezl 3(3H M, 7.18(1H,d), 7.39(2H m), 7.70(RKRsma281(1H, s)
Exanple 92

1-[ (2- Met hoxyqui nol i n- 3-yl ) am nocar bon?y}I ]-4-(3-isopropoxyphenyl)
pi perazi ne: 15 Phenyl N (2-methoxyquin¥Tn-3-yl)carbamate and

1-(3- |sopropoxyphenylzpi perazine were reacted by the sane vvay with t he
exanpl e 81 t oEs#mplen9t he titled conpound. yield 93%

111-113 ~MatoMFuih a;,gﬁgc]ar od 1R6:sHen
3. 74(4H[ f;”?fgzg’ﬁ% Sﬂj )5'?1H , g(('gﬂ sg”““‘f? 05( 1H, %?’

7.20(1H t), 7P %), 737(1Ht) 750(1Ht) 7.70(1H, d),
7.77(1H d), sPBam ms§2—memoxyﬁnnmhhe39ﬁ)czﬂ:amate and

1-[ (2- Met hgxy Q. .I r

phenyl ) pip rag.:uvr?em“'ltﬁ&1 ﬂ%ﬂ@ﬂ#&%u% %A W%%e and
1-(3-cycl opro t‘h? egecopenotng eact ed by the sane way
with the exa 817@6) obtalnthetltled conpound. 30 yield: 90% m p. :
146- 147[err]C W%(CDCI?») [err] 0.36(2H,t), 0.65(2H m,

1.28(1H m, 3 4 3.75(4H,t), 3.80(2H,d), 4.18(3H,s),

6.50( 1H, s), 6 s(§3DCls) 0 (2144(3H,s), 307(4H,t2237514k1)t) 218(8His), t ) ,

7.50(1H,t 7. 9 Ex | 94
7 gé / 0042) 7938 5, 7.18(1H(d H7 3D @HBmI 29 $6t38),m), 3881 (11, s) a”gc% =7/ 00128

-53 - -[ (2- Met hoxyqui nol i n- 3-yl ) am nocar bonyl ] - 4- ( 2- met hoxy- 5- net hyl
phenyl ) pi peraﬂmmple 92 Phenyl N-(2-nethoxyquinolin-3-yl)carbamate and

1-[{2-Methoxyquinolin-3-yl)aminocarbonyl}-4-(3-isopropoxypheny!)
piperazine:

15 Phenyl N-(2-methoxyquinolin-3-yl)carbamate and
1-(3-isopropoxyphenyl)piperazine were reacted by the same way with
‘the example 81 to obtam the titled compound.
vield : 93%

m.p. © 111-113C

20 'H NMR (CDCh) 48 134(6H,d), 3.30(4H.1), 3.74(4H,0), 4.18(3H.s),
4.55(1H,m), 6.49(2H,s), 7.05(1H,s). 7.20(1H,1), 7.32(1H,s), 7.37(1H.1),
750(1H.t), 7.700H,d), 7.77(1H.d), 8.80(1H.s)

Example 93
25 1-[(2~-Methoxyquinolin-3-yaminocarbonyi}-4-(3~cyclopropylmethoxy
phenyDpiperazine:
Pheny! N-(Z-methoxqunohn—s—yl)carbamate and
1-(3-cyclopropylmethoxyphenyl)piperazine were reacted by the same
way with the example 81 to obtain the titled compound.
30 vield : 90%
p. : 146-147C -
‘H NMR (CDCh):8 0.36(2H,t), 065(2Hm), 1.28(1H.m), 331(4H,1),
3.75(4H,1), 3.80(2H,d), 4.18(3H,s), 650(1H,s), 6.60(2H,s), 7.19(1H.t),
7.32(1H,s), 7.37{(1H,¢t), 7.50(1H,t), 7.70(1H,d), 7.77(1H,d), 8.79(1H.s)

Example 84



1- (2- met hoxy- 5- et hyl phenyl ) pi perazi ne were reacted by the same way 5 wth

the exanple 81 to obtain the titled conpound. yield: 76% m p. :
115-116[err]C 1IH NVR (CDCl 3): [err] 2.30(3H,s), 3.14(4H,t), 3.75(4H 1),
3.87(3H, s), 4.18(3H,s), 6.79(2H, m, 6.84(1H,d), 7.35(2H m, 7.50(1H1t),
7.72(1H, d), WwOes@os’( 1H d), 8.82(1H, s) Exanmpl e 95 PCT/KR97/00128

1-[ (2- Met hoxyqui nol i n- 3-yl ) am nocar bonyl | - 4- ( 2- met hoxy- 5- phenyl
phenyl) pi perazine: 15 Phenyl N (2-nethgxyquinolin-3-yl)carbanmate and
1- (2- met hoxy- 5- phenyl phenyl ) pi perazi ne were reacted by the same way

Vl“zéhlégfe????;ptﬁtfm Ob‘%@?ﬁ&’é‘g ‘E’I inpas gg(ﬁiﬁ]q?@e@e}é %‘f‘?etz'xf 97(31 5)

4.18(3H,s),  phenglpipertding, 7.34-7. 45(6H m, 7.50(1Ht), 7.56(2H,d),

7.71(2H, d), ( le 96 25 1

-[(2- Met hoxqu og’.z’@ éttggmxﬁggﬁ'&%{ cgf'b(agwagé xy-2- met hyl

phenyl ) pi per azd Heémetho Mtn@m i Were; wag%epl | by £he samecwadid

1- (5- met hoxy- 2witht the! Mé)ml RE6BtaAIn theiitled IcBRfpbaAd.LY the same way

with the exanp}eldBFﬁ obtain the titled conmpound. 30 yield: 82% m p.
128-130[err]C (CDCIS) [err] 2.30(3H,s), 3.37(4H1), 3.84(4Ht)
3.78(3H,s), mi8 . OGSHET, 7. 05(2H m, 7.13(1Hd), 7.38(3H m, 7.62(1H d),

780(1HS)| i NMROREBER 2 (R, Frotars), 3MRIAY 00402

-54-
1-[ ( 2- Met hoxquﬂ-maﬁﬁ)SGW()zﬁﬁ‘ o@%ﬁg | 7-3R2Hm), pROUIY 733 Hd e
Phenyl N- ( 3gnettPKyHid)N8B2(1Hs)y| ) car bamat e and 1- (1- napht hyl) pi per azi ne

were reacted by the sane way with the exanple 81 to obtain the titled
conpound.
Example 95 '
1-[(Z-Methoxqunohn-S-yl)ammocarbonyl]-4-(2-methoxy-5—phenyl
phenyl)piperazine:

15 Phenyl N-(2-methoxyquinolin-3-yl)carbamate and
1-(2-methoxy-5-phenylphenyl)piperazine were reacted by the same way:
with the example 81 to obtain the titled compound.
yield : T7%
m.p. : 122-123T

20 'H NMR (CDCls): & 3:38(4H.t) 386(4H,0), 3.97(3H.s), 4.18(3H.5),

7.05(2H,m), 7.34-7.45(6H,m), 7.50(1H,t), 7.56(2H,d), 7.71(2H.d),
7.78(2H,d), 8.88(1H,s)

Example 96
95 1-[(2-Methoxyquinolin-3-y{)aminocarbonyll-4~(5-methoxy-2-methyl
phenyl)piperazine:
Phenyl N-{2-methoxyquinolin-3-yl)carbamate and
1-(5-methoxy-2-methylphenyl)piperazine were reacted by the same way
with the example 81 to obtain the titled compound.
30 vield : 82%
p. + 128-130C .
'H NMR (CDCh): 8 230(3H,8), 3.37(4H,t), 3.84(4H,t), 3.78(3H,s),
3.97(3H,s), 705(2H,m), 7.13(1H,d), 7.38(3H,m), 7.62(1H,d), 7.80(1H,s),
8.88(1H,s)

Example 97



5 vyield: 68% m p. 158-160[err]C 1H NWMR (CDC 3): [err] 3.22(4Ht),

3.86(4H,t), 4.20(3H,s), 7.13(1Hd), 7.38(2H, m, 7.43(1H,t), 7.53(3H M,
7.62(1H,d), 7.72(1Hd), 7.80(1Hd), 7.86(1H,d), 8.24(1H,d), 8.84(1lH, s)
10 Exanpl e 98

1-[ N-( 2- Metwwesagydpnol i n-3-yl ) - N- met hyl ani nocar bonyl ] - 4- ( 3CE/KR97/00128
di met hoxyphenyl ) pi per azi ne:

1-[ (2- Met hoxyqui nol i n- 3-yl ) am nocar bongb] 4- (3, 5-di met hoxyphenyl) 15
pi perazi ne(106nmg, 0.25mml) was di ssol ¥&d i n di nethyl f or mam de(15m )
and sodi um hydri de(6 Ong, 0.25mol) was added and the sol uti on was

stirred at rodni2eMethoryaninolinr3-ydaminccarbanyil-dhtragphihy)ppeesined| ) was
added to the PheNyl Ne(2Urh@Roxydiindlin<d Sl 4ricd at room

ﬁggg\e/;agﬂrgt 1;]3 f%?\?ﬁhﬁﬁlﬁé{ and concentraiﬁgl&g &%%reducegbmsure 20 to ‘

chr omat ographﬂmmb;d debauhhalhdharmled topound. obt ain the titled

conpound. 5 y{ S«?a 3% mp.: 88-89[err]C 25 1H NWVR (CDC 3): [err]
2.93(4H,t), %3 _34(4H,t), 3.72(6H s). 4.15(3H,t), :
5.95(2H, s), 5MR{1068 40(1H t), 7.61(2H m, 7.73(1Hs), 7. 84( 1H, d)
Mass(El) i z: ‘mf@ocmw@m 013,38, 80(4ER), 4.00(3H,939.13L1384), 30 Exanpl e 99

L[N ELT- N (3B 086U 0) 077 8ol ) 286 HRAN Y oxfin (s 7l

1- [ (2- Met hoxy qEB6QH.A), BIANED.BB41ELs) | | - 4- (3, 5- di met hoxyphenyl )

pi per azi ne 06rrg 0. 25mmol ) was di ssol ved in dinethylformmde(15m)

and was so %ydrl (6.0my, 0.25mml) was added and the sol ution was
stirred at ro ture for 15 mn. |odoethane(35ny, WO 98/ 00402
PCT/ KR97/ 0012&-[N -(2~-MéhskyguihglinvdsyheNermethylithimoeibonyded-(85on. The

m xt ure was stds x%)hen nsiﬁé)& gnhperature for 16hours and concentrated
under the reduc?( P o rem)ve d| rret h‘é_l formam de. The concentrate

was purified by xyguinelingdnyBem §3batimethemyphenyd) 1: 2) to
obtain the jgi tﬂxﬁd‘a&n@ﬂ'ﬂﬁﬁiﬁn@z&nmol) was dxssolved in dimethylformamide(15ml)

and sodium hydride(60mg, 0.25mmol) was added and the solution was
stirred at room temperature for 15 min. Iodomethane(35mg, 0.25mmol)
was added to the above solution. The mixture was stirred at room
temperature for 16 hours and concentrated under the reduced pressure
20 to remove dimethylformamide. The concentrate was purified by column
chromatography(ethylacetate : hexane = 1:2) to obtain the titled
compound.
yi‘eld : 93%
! 88-88C
25 ’H NMR (CDClsk 8 283(4ELY), 3.17(3H,s), 334(4H.¢), 372(6H.9)
4.15(3H,t), 5.95(2H,s), 5.98(1H,s), 740(1H,t), 761(2H.m). 7.73(1H.s),
7.84(1H.d)
Mass(El) m/z : Caled for CaHasN4Os 436.2110, found 436.2105

30 Example 99
1-IN-Ethyl-N- (Z*methoxyqumolm—S-yl)annnocarbonyl]-4-(3 5-dimethox
yphenyl)piperazine:
1-[(2-Methoxyquinolin-3-yl)aminocarbonyll-4-(3,5~dimethoxypheny!)
piperazine(106mg, 0.25mmol) was dissolved in dimethylformamide(15ml)
g5 and was sodium hydride(6.0mg, 0.25mmol) was added and the solution
was stirred at room temperature for 15 min. lodoethane(35mg,



yield: 91% mp.: 118-120[err]C IH NWR (CDA 3):[err] 1.16(3Ht),

2.89(4H t), 3.30(4Ht), 3.63(2H M, 3.71(6H,s), 4.13(3H,s), 5.93(2H s),
5.98(1H s), 7.41(1Ht), 7.60(1H t), 10 7.66(1Hd), 7.71(1H s), 7. 84(1H d)
Mass(El) mz : Calcd for C25H30NAO4 450. 2227, found 450. 2206 npl e
100 1- [ W sampgoapy! - N- ( 2- met hoxyqui nol i n-3-yl ) am nocar BWR’B 5 15

di met hoxyphenyl ) phenyl :
1-[ (2- Met hoxyqui nol i n- 3-yl ) am nocar bonyl ¢g 4- (3, 5- di met hoxyphenyl)
pi perazi ne(106ng, 0.25mvl) was dissol ved in di net hyl formam de(15m)

and sodi um hydr| 0. add d an he reactjion
solution was sti %ﬂ“‘gﬁﬁoﬁﬁgﬁﬁ (r#h ?ure stirred at
2- Propyl i odi de(tdmg teﬂmﬁfatmd ior aﬂdtconmmubmdenthﬁ restuced he

m xt ure was stir él‘g{dl ﬁﬁ;{f

under _the reduc ressure to éﬁgﬁbﬁn thyI orn mge%% éa%
concentrate vvas°B FEH"W"E’@PE @iﬂi‘?('ét | 4 Bﬁtﬁ‘bthe tltleﬂexane
= 1:2) to obgkai rcofxﬁ;euﬁdt | ed conpound. 25 y| eld: 87% m p.
123-125[err] C %/R(CDOB) [err] 1.21(6H,d), 2.79(4H 1),

3.29(4H t), 3. 78(%% 4.08(3H,s), 4.41(1H ), 5.90(2H,s),
5.96(1H,s), 7.43pH d 8-120@3(1H t), 7. 69(1H d), 7.75(1H,s), 7.83(1H, d)

30 Exanpl e gy )8 116(3H.t) 89( (4H,1), 3.63(
L oyetonr oy K e L e P
- [ (2- met hoxyyui ndﬁﬁﬂiﬁdylﬂ'ﬂﬁlﬂshd?whmd) 4- (3, 5-di met hoxyphenyl) 35

Bnt-sodi um yar: MAB ST SIS GRROR B Kbl IR 00

WO 98/ 00402 PCT/ KR97/ 00128
-56 - stir righnisle100m t enperature for 15 mn.

st utron  The. i BSr BORBTEY emetioxyaH Rl FUA SRR A B o s and
concent r at edi8indiimetioxyphehyplienyl: pressure to rermve d| met hyl f or mani de.
The conEent rate Mgz &%M%Lﬂbm%gﬁw.qy(gﬁhmﬁﬂmy@ﬁ&{ﬂ; e :
hexane = 1:2) to ooL n(lbgl%gf thlSmmol) wfsogxgséivgd in dimethylformamide(15ml)

and sodium hydride(6.0mg, 0.25mmol) was added and the reaction

solution was stirred at room temperature for 15 min.

20 2-Propyliodide(42mg, 0.25mmol) was added to the above solution. The
mixture was stirred at room temperature for 16 hours and concentrated
under the reduced pressure to remove the dimethviformamide. The
concentrate was purified by column chromatography(ethylacetate :
hexane = 1:2) to obtain the titled compound.

o5 vield : 87%

m.p. : 123-125C

'H NMR (CDCh):8 121(6H,d), 2.79(4H,0), 3.20(4H,t), 3.70(6H.s),
4.08(3H,s), 4.41(1H,m), 590(2H,s), 5.96(1H,s), 7.43(1H.t), 7.63(1H.t),
7.69(1Hd), 7.75(1H,s), 7.83(1H,d)

30
Example 101

1-[N-Cyclopropylmethyl-N-(2-methoxyquinolin~3-yl)aminocarbonyl]-4-
(3,5-dimethoxyphenyl)piperazine:
1-[(2-methoxyquinolin-3-yl)aminocarbonyl}-4-(3 5-dimethoxyphenyl)
35 biperazine(106mg, 0.25mmol) was dissolved in dimethylformamide(15ml)
and sodium hydride(6.2mg, 0.26mmoi) was added and the solution was



yield 78% mp. @ 118-120[err]C 1IH NVR (CDA 3): [err] 0.41(2H m,
0.85(2H, m, 1.28(1H, m, 2.88(4Ht), 10 3.24(4Ht), 3.42(2Hd),
3.71(6H,s), 4.13(3Hs), 5.94(3H,s), 7.44(1H d), 7.62(1H,d), 7.78(3H m
Exanpl e 102 1

- [ N- Benzyl -Wolegeesss hoxyqui nol i n- 3- yI ) am nocar bonyl ] - 4- ( 3, RCT/K®97/00128
di met hoxyphenyl) pi per azi ne:

- [ (2- Met hoxyqui nol i n-3-yl ) ani nocar bony\é 4- (3, 5-di met hoxyphenyl)
pi perazi ne(114ngy, 0.27mmuol ) was di ssofv&d in di nethyl for man de(15m )
and sodi um hydrjde(6.6nmg, 0.27mml) was added and the sol uti on was
stirred at roo¥irreshat roam temperaturs farnls mim Bromemethylcyslogrorene(?ama,) 20

was added to tmmhewewﬁs)ladawrto {hé abiv isofifiona Thet inbitark Was' Sifed at

tenperature fo 6, hours, ang ¢ entrated und r the reduced pre sure
to renove di rre%* q%ﬁgﬁl"b‘ﬁ’ ﬁ % gﬁe
chr omat ogr aphyneressu}'e a,oatemwemmlwlﬁormaﬁ)de. oTbe)t:enaentrlaee sl puhﬁed by

S°S‘S?Zﬂdt> 5.3 %WM?WY*%%WWM”ZB%WE%[e”]

6. 01(3H, m , 7.25(2H,m, 7.33(3H, m, 7.51(1H,s),

7.57(2H, rr) 7 ;aaazws% 30 Exanpl e 103

1-[ N-(2- Met ho ﬁ)u rﬁhl yl)-N-net hyl am nocar bonyl ] - 4- (3, 5- di net hyl
phenyl ) pi per azj ite.

1- [ ( 2- Met hoxyqél RBVIRNCDGY an0A3(2H.00n0 8523, 528 Hanh 2.88(dHyt),) 35
|tmh per ?tzi neygas J.2a 8y 3@42(211@1)5&7}3(6%6 WI1B(BH, 5% SDRIMSE PHER,HPL A N
PCT/ KRO7/ 00128 X Wth, 778(aEtim) O

- 57 - yield : 92%
mp : 142-143[err]C 1H NWVR (CDO 3): [err] 2.27(6H,d), 2.90(4Ht), :
3.17(3H, s), H 4.15(3H,s), 6.41(2H,s), 6.49(1H,s), 7.40(1H1t),
7.63(1Ht), %’@ 7. 73(1H S),.. 7. 84 1H, d) MasngI) m z: Cal cd
for CZ4H28N402 @'N"é%m thoxyquinelin-3-yl)aminocarbony}-4-(

15 dimethoxyphenyDpiperazine:
1-[(2-Methoxyquinolin-3-yl)aminocarbonyl]-4-(3.5-dimethoxyphenyl)
piperazine(l114mg, 0.27mmol) was dissolved in dimethylformamide(15ml)
and sodium hydride(6.6mg, 0.27mmol) was added and the solution was
stirred at room temperature for 15 min. Benzylbromide(46mg, 0.27mmol)

20 was added to the above solution. The mixture was stirred at room-
temperature for 16 hours and concentrated under the reduced pressure
to remove dimethylformamide. The concentrate was purified by column
chrumatography(ethylacetate : hexane = 1:2) to oblain the titled
compound. |

o5 vield ! 00%

© mp. : oil phase
'H NMR (CDCl): 8 2.92(dH,t), 3.30(4H,), 3.72(6H.s). 4.13(3H.s),
4.79(2H,s), 6.01(3H,m), 7.21(1H,m), 7.25(2H,m), 7.33(3H,m), 751(1H,s),
7.57(2H,m), 7.81(2H,d)

Example 103
1-[N-(2-Methoxyquinolin-3-yl)-N-methylaminocarbony!]-4-(3 5-dimethyl
phenyl)piperazine:
1-[(2-~Methoxyquinolin-3-yl)aminocarbonyl]-4~(3 5-dimethylphenyl)

35 Piberazine was reacted by the same way with the example 98 to obtain
the titled compound.



Exanmpl e 104

1-[ N- Et hyl - N- ( 2- met hoxyqui nol i n- 3-yl ) am nocar bonyl ] -4-(3, 5-di net hyl 10
phenyl ) pi per azi ne: 1

-[ (2- Met hoxyqui nol i n- 3-yl ) am nocar bonyl | - 4- ( 3, 5- di net hyl phenﬁl g

pi perazi ne wpoeg/eaet ed by the sane way wth the exanple 9 1
the titled conpound. ~yield: 89% 15 mp.: 84-86[err]C 1H NWVR
(CDA 3): [err] 1.16(3Ht), 2.21(6H s), .2%87(4H t) 3.30(4H 1),

3.64(2H, q), 4 13(3H,t), 6.40(2H,s), 6.48(1H,s), 7.40(1Ht), 7.62(1H 1),
7.66(1H, d), YNgaIZ—t %7 84(1H,d) 20 Exanple 105

1-[ N1 sopropyl oxyqui nol i n- 3-yl ) am nocar bonyl ] -4- (3, 5-

di net hyl phenyl )qmmérlﬁ-rm'c

pi perazi no was. 1EaiRd B @3@?@*9’“”“‘4 gﬁﬁ"‘m"“ g‘“‘” 5 obtain
the fitled conpd fﬁﬁﬁ) i/ § E@gl}ﬁ&’,s) ‘R‘( 5%? i‘,ﬁ"ﬁ 1H NMR
(CDd 3): [errg 1'213(5H.sd.)784(1m:)6H s), 2.77(4Ht), 3.28(4H t),

4.08(3H, s 4 63(1H,t), 30
7 89(1H d) | 7. THER) e LiCal ey CataNOL ez Tyhla Yoazzdg UL L)
(2- nethoxqu|noI|n 3- yl)an1nocarbonyl] 4- (3, 5-

di met hyl phenyl ) pixpRpi?

o1 por azi ne was 18 tr*@bvbﬁ )<2§n5&%§r Rt Drpseatpri AR dimethyl v

98/ 00402 phenyl)pxperazme PCT/ KR97/ 00128

" 58- iy

1 NVR (DO 3): ﬁ@?ﬁ‘z&*‘%@%&@‘%’%ﬂ@@f%df?ﬁ{h}f&%‘ e

4.80(2H,s), 6.4PIEFpane wa Zﬁam 107

1-[ Nf (2- :/Lt hoxy gl WW&,&\I— rret hyl am nocar bonyl ]-4-(3- ﬂm ©
yield : 89%

15 mp. : 84-86TC
'H NMR (CDChL): & 116(3H.), 2.21(6H,s), 287(4H,t), 3.30(4H.1),
3.64(2H,q), 4.13(3H,t), 640(2H,s), 6.48(1H,s), 740(1H,t), 7.62(1H,1),
7.66(1H,d), 7.71(1H,s), 7.84(1H,d)

20 ‘Example 105 _
1-{N-Isopropyl-N~{2-methoxyquinolin-3-yl)aminocarbonyl)-4-(3,5~
dimethylphenylpiperazine: |
1-[(2-Methoxyquinclin-3-ylDaminocarbonyl]-4-(3,5-dimethyiphenyl)
piperazine was reacted by the same way with the example 100 to
o5 obtain the titled compound.

vield : 84%

m.p. : 114-115T

'H NMR (CDCl): & 1.21(6H,d), 2.20(6H.5), 2.77(4H.t), 3.28(4H.1),

4.08(3H,s), 4.39(1H,m), 6.37(2H,s), 6.46(1H,s), 7.41(1H,t), 7.63(1H ),
30 7.69(1H,d), 7.75(1H,s), 7.83(1H,d)

Example 106
1-[N-Benzyl-N-(2~-methoxyquinolin-3~yl)aminocarbonyl]-4-(3,5-
dimethylphenyDpiperazine:
35 1-[(2-Methoxyquinolin-3-yl)aminocarbonyl}-4-(3,5-dimethyiphenyl)
" piperazine was reacted by the same way with the example 102 to



| sopr opoxyphenyl ) pi perazi ne: 10

1-[ (2- Met hoxyqui nol i n- 3- yl)an1nocarbonyl] 4- (3-i sopropoxyphenyl)

pi perazine was reacted by the sane way with the exanple 98 to obtain
the titled conpound. yield: 92% mp.: oil phase 15 1H NWR
(CDA 3): [ aw6badoadS(6H, d), 2.97(4H,t), 3.18(3H,s), 3.37(SETERIIN0012S
4.14(9H,s), 4.49(1H m, 6.41(3H M, 7.13(1H mM, 7.40(1Ht), 7.62(1H1t),
7.66(1H d), 7.74(1H,s), 7.84(1H d) Exanmpl e 108 20 -

1- [ N Et hyl - N- (2- et hoxyqui nol i n- 3- y|)a"m hocar bonyl | - 4- ( 3-
|sopropoxyphengl)p| erazi ne:

-[ ( 2- Met hoxyq@btan Qﬂbd)Qﬂﬂnﬂﬁadrbonyl] 4- (3-i sopr opoxyphenyl )

pi perazi ne wagielcta@pgl by the same way with the exanple 99 to obtain
the titled conpound 5 vyield: 87% mp.: oil phase 1H NWVR
(CDA 3) : [errf}P 180 PASS * 1 34(6H. d), 2.89(4H, g 3 300AH 1),
3.63(2H ), 4 HINMEB {CDCh):5 2124(681,5),62. 3HAB),s3.31 (AHW, 48BGH,S)7. 20( 1H, t ),
7.32(1H 5) 5 7. 4A0@H,) 6430, USSR, 720 M) d) . 8.80(1H ) 30

Exanpl e 10
1-[(2- Met hoxqu nol i n-3-yl ) am not hi ocar bonyl ] - 4- (3, 5- di met hoxyphenyl)
pi per azi ne: pRhd0y! N-(2- met hoxyqui nol i n-3-yl)thi ocar bamat e( 5nyg,

i seolved i laﬁq'éaw‘%ﬁn Ay Xéﬁ@ﬁ%fﬂ%ﬂﬁﬁéﬁ%ﬁﬁéﬁ% o TSl ) vas

added. The
PCT/ KR97/ gl@lza-l(Z-Mem&%ﬁiﬂoﬁﬁ- n&maw&,yﬂu (F4scpho é@lwerature for

2 hours. . ahove sol ut concentrat nder t educed._ pressure
Lo Camove " TRt g1, (RRGHALRY the aT WaY W ih e SeramRle GBS,
chr omat ograph;tbeﬂlthlecomudmd. = 5:1) to obtain the tltled corrpound 5

cyield: 76% yidla R 71-172[err]C 1IH NVR (CDA 3): [err] 3.41(4H,t),
3.81(6H, s), ﬁ? s , 4.21(4H, 1), 6.12(1H,s), 6.20(1H,d), 7.38(1H1t),
7.54(1H 1), 7!‘7-1?(1 ilgphase g1( 1H, d) 8. 96( 1H, s)

15 'H NMR (CDCh): 8 1.28(6H,d), 2.97(4H,t), 3.18(3H,s), 3.37(4H,1),
4.14(3H,s), 4.49(1H,m), 6.41(3H,m), 7.13(1H.m), 740(1K,t), 7.62(1H,1),
7.66(1H,d), 7.74(1H,s), 7.84(1H,d)

Example 108 :

20 1-[N-Ethyl~N-{2-methoxyquinolin-3~-ylaminocarbonyll-4-(3~
isopropoxyphenyl)piperazine:
1-{(2-Methoxyquinolin-3-yl)aminocarbonyl}-4-{3-isopropoxyphenyl)
piperazine was reacted by the same way with the example 99 to obtain
the titled compound.

25 vield : 87%

m.p. : oil phase

'H NMR (CDCl)} & 1.16(3H,t), 1.34(6H,d), 2.89(4H,t), 3.30(4H,),
3.63(2H,m), 4.13(3H,s), 4.55(1H,m), 6.49(2H,s), 7.05(1H,s), 7.20(1H.t),
7.32(1H,s), 7.37(1H,t), 7.50(1H,t), 7.70(1H,d), 7.77(1H,d), 8.80(1H.s}

Example 109

1-[(2~Methoxyquinolin~3-yl)aminothiocarbonyl]-4- (ﬁﬁ-dlmethoxyphenyl)

piperazine:

Phenyl N-(2-methoxyquinolin-3-yi)}thiccarbamate(56mg, 0.5mmol) and
35 1-(3,5-dimethoxyphenyl)piperazine(111img, 05mmol) were dissolved in

anhydrous tetrahydrofuran and DBU(117mg, 0.75mmol) was added. The



10 Exanpl e 110

1-[ (2- Met hoxyqui nol i n- 3-yl ) am not hi ocar bonyl ] - 4- (3, 5- di net hyl phenyl)

pi per azi ne: Phenyl N-(2-nethoxyquinolin-3-yl)thiocarbamte and 15

1- (3, 5-di net hyl phenyl ) pi perazi ne were reacted by the sane way with t he
exanpl e 109 twostmosizn the titled conpound. yi el d:  79%PCT/KRH7/30128
170-171[err]C 1H NVR (CDCl 3):[err] 2.30(6H,s). 3.38(4H,t), 4.09(3H, s),
4.17(4H,t). 20 6.63(3H,m 7.38(1H, t) T eA(1H t), 7.72(1H,d), 7.81(1Hd),
8.96( 1H, s) Exarrpl e 111

of per azi no. 25 FRRHRR %ﬂ%@%@#@i{%ﬁﬁ% apﬁﬁedtog B anaR e

1- (3, 5-di f uoroph@rm;qmm msnmnoemraueéamdm reducedapressvrg tmemwee

exanmpl e 109 to edfaMy aspun Turhfi 70

140-142[ err] C 3Q, lH NNR 4 2 5(3H s),

6.33(2H ). 21( 7, 54)( P&’ﬁ‘%ﬁe%ﬁ?ﬁ%‘ﬂ s

7.97(1H, m, §&. QB(eld-i, §ﬁ% Exarrpl e 112

-[ (2- et hoxqu noth| ocar bonyl] 4 (3 5-di chl orophenyl) 35

pi per azi ne: hen qU| nol i X %t hi ocar banat e and

WO 98/ 00402 NMR\ (CDC ) 3 341 381(6H.s) 17(3H,s), 4.21(4HRt37/ KRO7/ 00128

- 60 - 1- (3652<4HC§)I ezoglrﬁaw;mcm.&ﬁzz.smmrevmmdnmm sane way

wth the to obtain the titled conpound ylel . 62%

m p. : 181-183[er 1H NVR (CDC 3):[err] 3.4(4H,t), 4.20(4H 1),

4.26(3H,s), ® 77(1H, s) 6.88(2H,t), 7.41(1H,t), 7.59(1H,t), 7.70(2H m,

8.01(1H,t), 8. 1&% 110 8. 93( 1H, s) Exanpl e 113
1-{(2-Methoxyquinolin-3-yDaminothiocarbonyl]-4-(3,5~-dimethylphenyl)
piperazine:

- Phenyl N~(2-methoxyquinolin~-3-yDthiocarbamate and
15 1-(3,5-dimethylphenyl)piperazine were reacted by the same way with
the example 109 to obtain the titled compound. '
vield : 79%
p. : 170-171C
'H NMR (CDCle): & 2.30(6H,s), 3.38(4Ht), 4.09(3H.,s), 4.17(4H.0).
20 6.63(3H,m), 7.38(1H,t), 7.54(1H 1), 7.72(1H,d), 7.81(1Hd), 8.96(1H,s)

Example 111 _
1-[(2-Methoxyquinolin=3-yl)aminothiocarbonyl]-4~(3,5-diftuorophenyl)
piperazine:

25 Phenyl N-(2-methoxyquinolin-3-yl)thiocarbamate and
1-(3 5-difluorophenyhpiperazine were reacted by the same way with the
example 109 to obtain:the titled compound.
yield : 78%

p. : 140-12C

30 'H NMR (CDCL): & 3.44(4Hp), 4.20(4H,0), 4.25(3H,s), 6.33(2H,m).

6.45(1Hd), 741(1H,t), 7.56(1Hm), 7.72(1H.m), 797(1H,m), 8.96(1H,s)

Example 112

1-[(2-Methoxyquinolin-3-y}aminothiocarbonyl}-4~(3 5-dichlorophenyl)
35 Dpiperazine:

Phenyl N-(2-methoxyquinolin-3~yl)thiocarbamate and



10 1-[(2-Met hoxyqui nol i n-3-yl)am not hi ocar bonyl ] - 4- ( 3- met hoxyphenyl)

pi per azi ne: Phenyl N-(2-nethoxyqui nolin-3-yl)thiocarbanmate and

1- (3- met hoxyphenyl ) pi perazi ne were reacted by the same way with the
exanple 109 to obtain the titled conpound. 15 yield: 81% m p. oil phase
1H NVR ( CDgolosiondes’ '] 3. 17(4H,t), 3.89(3H,s), 4.17(4H, t) pcomRofeishs) ,
7.34(1H,t), 7.48(1Ht), 7.70(1H,d), 7.77(1H,d), 8.80(1H,s) 20 Exanple 114
1-[ (2- Met hyl qui nol i n-3-yl)am nocar bonyl]-4 - (3, 5-di net hoxyphenyl)

pi per azi ne: a) Phenyl N-(2-nmethyl §uinolin-3-yl)carbamate: 25

3- am no- 2- net hyg&uy: nol i ne(4g, 25mml ) and phenyl chl ornformat e(4. 049,
25mol ) were df enilpinesazing wese itgacted byt theh same way (with the

room t enper at ggxgmple’ 160 ﬂf obtalil ¢helititletd! congunlll ON was concentrated

under the redu,ﬁai sure to renove methylene chloride and purified

by col umm chr¥ oﬁzgéhy(et hyl acetate : hexane = 1:10) to obtain the 30

titled corrpoum:b 181-1831C:1 d: 88% 1H NWVR (CDA 3): [err] 2.77(3H,s),
7.30-7.53(

1-[ (2- Met hy qU| 0 !ln-g-y aaman%“églﬂta 4 413,“ 4%6(§Hr‘re)t ﬁgzg/ié-ﬁehyl 35 -
pi per azi ne: -Bﬂoyﬁpégr}banﬁt (ﬁe}ig 0. 5nmmol )
gg?’ /| KRO7/ 0O\ZI/.\E)8QBB(QM%)2 61

1-(3, 5- d|nethoxyphenyl)plpera2|ne(112ng, 0.5mmol ) were dissolved in
tetrahydrofur&wnﬂe[l&ﬂl(ll?ng, 0. 75mol )" was added and then the m'xture

was stirred,atjf ez A amsinBihfoc: _m%
concentrated upder t e riegucdﬁg pressure tod;rr%ﬁ‘oy% tétra H‘gh@#lﬁ?lgn 5 and
purified by c PIERAZIBG orat ogr aphy (et hyl acetate : hexane = 1:2) to

Klllg/}? al( ?:DtCI hg) ti EHhedjrbNmmmdthoxqu;olm-ﬁ-yBﬂ%carbamw and 99- 200[err] C 1H
6.08(1H s), 6 1%5% ﬁéﬁ% Iﬁ%‘f%w i*l!ﬁd)%(&udg% Pﬁld)
ple 109 to obtam the titled com

15 vyield : 81%
mp. : oil phase :
'H NMR (CDCls): 8 317(4H,t), 3.89(3H.s). 4.17(4H.t), 6.90(4H Jm),
7.34(1H,t), 7.48(1H,t), 7.70(0H.d), 7.77(1H.d), 8.80(1H,s)

20 Example 114
1-[{2-Methylquinolin-3-yl)aminocarbonyl}-4-(3 5-dimethoxyphenyl}
piperazine:

a) Phenyl N~(2-methylquinolin-3-yl)carbamate:

25 3-amino-2-methylquinoline(4g, 25mmol) and phenyl chloroformate(4.04g,
2mmol) were dissolved in methylene chloride and then was stirred at
room temperature for 2 hrs. The mixture solution was concentrated
under the reduced pressure to remove methylene chloride and purified
by column chromatography(ethylacetate : hexane = 1:10) to obtain the

30 titled compound.
yield : 88%

'"H NMR (CDCls: & 2.77(3H,s), 7.30-7.53(9H,m), 867(1H,5)

b) 1-[(2-Methquumohn-B-—yl)annnocarbonyl]—4—(3,5-d1methoxyphenyn
35  Ppiperazine:
Phenyl N-(2-methylquinolin~3-yl)carbamate(140mg, 0.5mmol) and



8.59(1H, s) Exanpl e 115 1
-[ (2- Met hyl qui nol i n-3-yl )am nocar bonyl | - 4- (3, 5-di net hyl phenyl ) 15

pi per azi ne: Phenyl - N- ( 2- et hyl qui nol i n- 3-yl ) car banat e and

1- (3, 5-di net hyl phenyl ) pi perazi ne were reacted by the sane way with t he
exanple 114 wospMed n the titled conpound. yi el d: 86% POIKRYH90128
230-232[err]C 1IH NVR (CDCl 3):[err] 2.31(6H,s), 2.82(3H,s), 3.29(4Ht),
3.76(4H,t), 6.60(3H,s), 7.49(1H t). g/-63(1H t), 7.73(1Hd), 8.05(1H d),
8.61(1H, s) Exanpl e 116 25

1-[(2- rrethquwn , ' .

pi per azi ne: 1 %%@B&g ﬁﬁ%‘\*}%ﬁ"?’@g{r@;%@w&d n

1- ( 2, 3- di net hy tetrahydrg g, & eddedmm/zﬁx ' t he

exanpl e 114 tonghtae hes, P/

169-170[ err] C w&haﬁfer:srg:e%amg“ﬁgaH cheot s o Spp Solttien 4y
3.76(4H t),  Was @‘G&? H e g‘—‘("fﬁ! 515‘3'“‘3“
7.72(1H, d), and [furified by dplunth Gh(ntham!r@ﬁ?(ethylacetm DREREE02 1:2) to

PCT/ KR97/ 00128 ?{ ﬁg{

1-[(2- Met hoxqu no?l n- 3- am nocar bonyl ] - 4- (3, 5-di f | uor.ophenyl)

pi per azi ne: vield, N-(2 met hyl qui nol i n-3-yl ) carbamate and 5

1-(3, 5- dlfluormienyggmram ne were reacted by the sanme way W|th the

gggnggg[érlf] ¢ R géd:l By B@“%‘l -3#{5?&'{19 gk@ﬁﬁ% 3 77(aH 1),
6.32(1H,t), 100 608GHxA), 6)12( dn(ma(m, 71621 H),t T.71CXH AR &O%I)HdB 03(1H d),
8.58( 1H, s) gEsaepie 118

Example 115
-[(2~Methquumolm-3-yl)anunocarbonyl]-4 ~(35-dimethylpheny!)
15 piperazine:
Phenyl N- (2—methy1qumohn-3-yl)carbamate and _
" 1-(3 5—d1methylpheny1);m)erazme were reacted by the same way with
the example 114 to obtain the titled compound.
yield : 86%
20 mp. : 230-232C
'H NMR (CDCls»: & 2.31(6H.s), 2.82(3H.s), 3.28(4H,0), 3.76(4H.0),
6.60(3H,s), 749(1H,1), 7.63(1H,t), 7.73(1H,d), 8.05(1H.d), 861(1H,s)

Example 116 _

%5 1-[(Z-methquuinolin—3-;yl)aminocarbonyl]-4-(2.3-dimethylphenyl)
piperazine:
Phenyl N-(2-methylguinolin-3-yl)carbamate and
1~(2,3-dimethylphenyl)piperazine were reacted by the same way with
the example 114 to obtain the titled compound.

30 yield : 81%

p. : 169-170C .

'H NMR (CDCl): 8 2.28(6H,d), 284(3H.5), 3.00(4H,t), 3.76(4H.1),
6.94(2H,m), 7.11(1H,t), 7.49(1Ht), 7.63(1H,1), 7.72(1H,d),
8.07(1H,d), 8.64(1H,s)

35



-[ (2- Met hyl qui nol i n- 3-yl ) am nocar bonyl ] - 4- (3, 5-di chl or ophenyl ) .
pi perazi ne: 15 Phenyl N-(2-nethyl quinolin-3-yl)carbamte and
1- (3, 5-di chl orophenyl ) pi perazi ne were reacted by the sane way with the

exanple 114 to obtain the titled conpound. yield: 65% m p.
247- 249 er rywoogigospzlH NVR (CDCl 3): [err] 2.79(3H,s), 3. SS(MMMSMH t),
6. 79( 2H, s), 6.87(1H,s), 7.49(1Ht), 7.63(1Ht), 7.72(1Hd),
8.56( 1H, s) Exanpl e 119 1
-[ (2- Met hyl qui nol i n- 3- yI ) am nocar bonnysz (2- met hoxyphenyl) 25
pi per azi ne: Phen N- ( 2- met hyl qui nol i n- 3-yl ) car bamat e and
1-(2- et hoxypt&ﬁmﬂmﬁ'bram ne were reacted by the sarre way with the
exarrpl e 114 t q-pbt m%ﬁ RiRAasEebonyll-4-
: 135- 136[err]% Qﬁle&x dhheﬂ-f [err] Z?ZI%BHBS) 3 18 4%90
3.79(4H, t), 3. €‘5)

6. 88(1H dg 6.97(2H,s), 7.07(1H m,
7.48(1Ht), 7mnylﬂ-xz-rﬁeth21qwmdm-3-ylcarmﬂdtemm) 8.63(1H,s) 35

Exanpl e 12

-[(2- Met hy%ﬁw ngf;&_rglg 3/ am n%%'ar EonyIvTerﬁ 25 F?ucyr or?heny )‘Bﬁ)éﬁr"glzpr‘le

WD 98/ 00402 ex e 114 1o obtain the titled compoun PCT/ KR97/ 00128
- 63 - &I 8496 2- met hyl qui nol i n- 3-yl )car bamat e and

1(2f|uorophen ne were reacted by the sanme way with the
exanple 114 t é %%@ titled conmpound ield: 84%5 mp.:
201-203[err] C H Nmmqmw 381435 334@119H35§(4fkt)25@2(-lﬂ.9) 3.80(4H, 1),

o 99020 1 10,, AT RANII O/ 78D ) oeRd) Bbain, dSHS)

1-[ (2- Met hyl qui nol i n- 3-yl ) am nocar bonyl | - 4- (2- chl or ophenyl ) pi per azi ne:
Phenyl N-(2- meExathplei Y18l i n- 3-yl ) carbamate and

L 2ol o oo RS RS BREC BTN s S B (e
piperazine:

15 Phenyl N-(2-methylquinolin-3-ylcarbamate and
1-(3.5-dichlorophenyl)piperazine were reacted by the same way with the
example 114 to obtain the titled compound.
vield : 6596
m.p. : 247-249C

20 'H NMR (CDCls): & 2.79(3H,s), 3.33(4H,1), 3.75(4H.1), 6.78(2H,s),

6.87(1H,s), 7.49(1H,t), 7.63(1Ht), 7.72(1H,d), 8.56(1H,s)

Example 119
-[(2-—Methqumnohn-3—yl)ammocarbonyl]-4-(Z-methoxyphenyl)
95  piperazine: :
Pheny! N-(2-methylquinolin-3-yl)carbamate and
1-(2-methoxyphenyl)piperazine were reacted by the same way with the
example 114 to obtain the titled oompound
yleld 83%
3p mp. - 135-136C
'H NMR (CDCh):8 2.82(3H,s), 3.18(4H,1), 3.79(4H.t), 391(3H.s),
6.88(1H.d), 6.97(2H,s), 7.07(1H,m), 748(1H,t), 762(1Ht), 7.72(1Hd).
8.04(1Hd), 863(1H,s)

35 Example 120
1-{(2-Methylquinolin-3-yl)aminocarbonyl}-4-(2-fluorophenyl)piperazine:



yield 72% 15 mp. 180-181[err]C 1IH NVR (CDA 3):[err] 2.83(3H, s),
3.16(4H,t), 3.80(4Ht), 7.04(3H m, 7-40(1H,d), 7.49(1H1t),
7.63(1H,t), 7.71(1H,d), 8.05(1Hd), 8.62(1H s) . Exanpl e 122 20
1-[ (2- Met hyl qui nol i n- 3-yl ) am nocar bonyl | - 4- ( 2- et hyl t hi ophenyl )

pi perazi ne: wossRbeayl N-(2-nethyl quinolin-3-yl)carbanat e RCIVKR97/00128

1- (2- met hyl t hi ophenyl ) pi perazi ne were reacted by the same way with t he
exanple 114 to obtain the titled conpound.. 25 yield: 76% m p. :
165- 166[err] C 1H NVR (CDCl 3): [err] 45(3H s), 2.85(3H,s), 3.11(4H 1),

3.79(4H, 1), 1 lH 7.63(1H,t), 7.69(1H, d),
8. 07§1H, dg, Pheng?é\%?% kol?!('?im %Exla P aﬁd 1 (R0, (e
- [ (2- Met hyl qui rb{(zfﬂwﬁmyl)pqnmﬁnmw&e Mhﬂmysdinmdwkmh the

phenyl ) pi per a2| Lol i n-3-yl)carbamate and 35
1- (2- et hoxy- 5 eny%ﬂeram ne wer reacted by the sane way

with the exarrpD@ 14 obt ain the titled conpound. WO 98/ 00402
PCT/ KR97/ 00188 m.p. - 64 - y| eld 80%
mp.: oil phasa er, 0

3.17(4H 1), &MWM)( %@@%’7 ﬁ@‘%@ fﬁa@}‘ﬁ)‘@ Mﬂ’ 7.73(4H ),
8.60(1H, s) 5 7.00%2kp)e TUOARL), 7.62(1H,0), 7.71(1H.d), 8.04(1H,d), 8.62(1H,s)

1-[ (2- Met hyl qui nol i n- 3-yl ) am nocar bonyl ] - 4- (1- napht hyl ) pi per azi ne:

Phenyl N-(2-nethyl quj n i n-3-yl)carbamate and 1- (1- napht hyl ) pi per azi ne
werereactedb #u! way with the 10 exanple 114 to obtain the titled

conpound. yl-éiw-M%%qumohm-ﬁ— )ﬁﬁﬂo@&%ﬁiﬂ%@(z-chl&bbl%lme [err]
28335 . '3 23430 Ml - D bk bte a0

1-(2-chlorophenyl)piperazine were reacted by the same way with the

example 114 to obtain the titled compound.

yield : 72%

15 mp. - 180-181°C _
'H NMR (CDCl):& 2.83(3H,s), 3.16(4H,0), 3.80(4H,1), 7.04(3H,m),
7.40(1H,d), 749(1H,t), 7.63(1H,t), 7.71(1H,d), 8.05(1H.d), 8.62(1H,s)

Example 122

20 1- [(Z*Methqumnolm-S-yl)ammocarbonyl]-4 (2-methvlth1mahenvl)
piperazine:
Phenyl N- (Z-methquumohn-?:-yl)carbamate and
1-(2-methylthiophenyl)piperazine were reacted by the same way with
the example 114 to obtain the titled compound.

95 vield : 76%
mp. . 165~166C
'H NMR (CDCh):& 245(3H,s), 2.85(3H,s), 3.11{4H.t), 3.79(4H,p),
7.05(1H,m), 7.15(3H,d), 7.49(1H,t), 7.63(1H,t), 7.69(1H.d), 8.07(1Hd),
8.62(1H,s)

30
Example 123 .
1-{(2-Methylquinolin-3-yl)aminocarbenyl]-4-(2-methoxy-5-methyl
phenyl)piperazine:
Phenyl N-(2-methylquinolin-3-ylcarbamate and

. 35 1-(2~methoxy-5-methylphenyl)piperazine were reacted by the same way

with the example 114 to obtain the titled compound.



7.12(1H,d), 7.44(1H,d), 7.50(3H, ), 7.61(2H, n), 7.73(1H d), 7.86(1Hd), 15

8.05(1H,d), 8.23(1H,d), 8.64(1H, s) Exanpl e 125

1-[ (2- Met hyl qui nol i n-3-yl ) am not hi ocar bonyl ] -4- (3, 5-di net hoxyphenyl)
pi perazi ne: 20 a) Phenyl N-(2-nethyl quinolin-3-yl)thiocarbamate:
3- Ami no- 2- R§d sy nNol i ne(4g, 25mmol ) and phenyl PCI/KR97/00128

chl or ot hi onof ormat e(4. 32g, 25mmmol ) were dissolved in nethylene chloride
and then was stirred at room tenperature for 2hours. The m xture 25

sol ution was concentrated under reducd " pressure to renove nethyl ene
chloride and purified by colum chronmatography(ethylacetate: hexane =

1: 2) to obt auflddt:haﬂ%l tl ed compound. yield: 78% 1H NMR (CDdl 3):
[err] 2.77(3Hp .90(9H, m, 9.14(1H,s) 30

pi per azine. i BR300 SRR ik U o147,

0.5mol ) and 3#7(3H,s], 6. BHUH)! 682k 7I7B0MHM)A8606H,$2ND, 0. 5ol ) were

di ssol ved gn anhydr ous tetrahydrofuran and DBU(117ng. 0. 75nmol) was
added and WO 98/ 00402
PCT/ KR97/ 001 28xample 124 - 65- then the

mxture vas St Mol in- SO AUERLBA - SupBB IR Giner 01 UL on
was concentr irﬁe requce ssyre to r&m)ve tetrahydrofuran
and purlfleda%ﬁay Eﬁﬁm [#39’@@‘!‘%9‘“3 teflte: hexane = 1: 2) to
obt al( ?:DtCIhe t i 1+(@enaphthyl Dmﬂeraﬁneywei'allrea&%by thm(same) ﬁhi-ﬁ&?[&ér% C 1H
NVR 3 79(6Hs 4.14(4Ht),

6. 07(3H, s) ﬁél%ﬂﬁ% %@%&Hﬁ’mﬁﬁ%w 8.07(1H,d) 10 Exanple 126
1-[(2- Met hyl g yl') am not hi ocar bonyl ] - 4 (3, 5-di net hyl phenyl)

p| perazi ne: mp.Rh220y-222%€( 2- net hyl qui nol i n-3-yl )t hi ocar bamate and

1-(3,5-dimet h%%&%‘/ (EBLREP 2 tatR), 3 SRAS B B, s8Iy M1

7121HA), 744(1Hd), 750(3Hm), 761(2H.m), 7.T31HA), 7.861HD),
15 805(IH.d), 823(1Hd), 864(1H,s)

‘Example 125

1-{(2-Methylquinolin~3-yl)aminothiocarbonyl]-4-(3,5-dimethoxyphenyl)
piperazine:

a) Phenyl N-(2-methylqguinolin-3-yDthiocarbamate:
3-Amino-2-methylquinoline(4g, 25mmol) and pheny!
chlorothionoformate(4.32g; 25mmol) were dissolved in methylene chloride
and then was stitred at room temperature for Zhours. The mixture

25 solution was concentrated under reduced pressure to remove methylene
chloride and purified by column chromatography(ethylacetate : hexane =

~1:2) to obtain the titled compound.

yield : 78% .
'H NMR (CDCL): 8 277(3H,s), 7.09-7.90(SH,m), 9.14(1H,s)

b) )

1-[(2-Methylquinolin-3-yl)aminothiocarbonyl}-4-(3,5~dimethoxypheny))

piperazine:

Phenyl N-(2-methylquinolin-3-ylthiocarbamate(147mg, 0.5mmol) and
35 1-(3.5~dimethoxyphenylpiperazine(112mg, 0.5mmol) were dissolved in

anhydrous tetrahydrofuran and DBU(117mg. 0.75mmol) was added and



15 the exanple 125 to obtain the titled conpound. yield: 81% mp.:
196-197[err]C 1H NMR (CDC 3): [err] 2.27(6H,s), 2.81(3H5s),
3.31(4Ht), 4.11(4Ht), 6.53(2H,s), 6.58(1H,s), 7.48(2Ht), 7. 67(2H,n),
7.96(1H,s), 8.04(1Hd) 20 Exanpl e 127

1-[ (2- Met hy |l g io@dlegan- 3- Y1 ) am not hi ocar bonyl ] - 4- (3, 5- di f | ucrcIEmS7)0128
pi per azi ne: Phenyl N-(2-nethyl quinolin-3-yl)thiocarbamate and 25

1- (3, 5-di f | uor ophenyl ) pi perazi ne were rfﬁ%cted by the sane way with the
exanple 125 to obtain the titled conpou yi el d 74% m p.
211-213[err]C 1H NVR (CDC 3): [err] 2.85(3H, s) 43(4H, t),

4.22(4H,t), 6. Shenthy migture way stimegl at 7ogny tsmperature ts)lee;wam

Exanpl e 128  sohtioh[wa$ RéhéetiRta hhaauﬂmﬁd&cédmmqsmwl} - (3, 5-
di met hoxyphenyl

P
N[2- (vt a n: SEGRRGERRERY and it e coloomn ehrpmatorepy(otiyagetate :
1- (3, 5-di net hommw)mz,‘)etoalbm thie titled compotpdwer e di ssol ved in
WD 98/ 00402 PCT/ KR97/ 00128
anhydrous testrahy%lré%sur n.and DBU(117ng, 0. 75mvl) was added and t hen
the nixture waé“-Etr d’ﬁgp room tenperature for 2hrs. The above

sol ution was cdHCNMR CDEINNGe2.81(BH, <) 885N, BINGIES), AL.IAKIMXE

ot st ott o RRePel AR AT RS Bl (5,01 or et hane

97-98[err] C 1H NNR(CDCI 3): [err] 3.34(4Ht) 3.79(6H,s), 3.90(4Ht),

g %Em 33 10, W&L};}, 7. 43(1E 8 7.50(1H,t), 7. 68(1H('|tz?) 7. szas(cércé)
for C31H27N5CB lb'i - B’Hﬁﬂ‘é %E;hw%)‘r@%éwthﬂ pheoyl o
(Pyri di n- 3-yl ) quiperatine- 4- yl | am nocarbonyl } 4-(3,5- 15
di met hoxy pheny | pyahpe N4 2 NGethylquinolin-3-yDthiocarbamate and
1~(3 5-dimethylphenyl)piperazine were reacted by the same way with
15 the example 125 to obtain the titled compound.
yield : 819%
mp. : 196-197C
'H NMR (CDCl): 8 2.27(6H,s), 281(3H,s), 3.31(4H,1), 4.11(4H,0),
6.53(2H,s), 6.58(1H,s), 7.48(2H,t), 7.67(2H,m), 7.96(1H,s), 8.04(1H.d)
20 ' '
Example 127
1-{(2-Methylquinclin-3~ylaminothiocarbonyl}-4-(3 5-difluorophenyl)
piperazine:
Phenyl N-(2-methylquinolin-3-yl)thiocarbamate and
25 1-(35-difluorophenylpiperazine were reacted by the same way with the
example 125 to obtain the titled compound.
yield : 74%
mp. : 211-213C
'H NMR (CDCls):8 2.85(3H,5), 3.43(4H,1), 4.22(4H,), 6.33(2H.m),
30 749(1H1), 7.64(1Hd), 7.72(1H,1), 8.16(2H,m)
Example 128
1~{[2-(Pyridin-2-yl)quinolin-4-yllaminocarbonyl}~-4-(35-
dimethoxyphenyl)piperazine:
35 Phenyl N-[2-(pyridin-3~yl)quinolin-4-yllcarbamate(171mg, 0.5mmol) and
1-(3.5-dimethoxyphenylpiperazine(111mg, 0.5mmol)} were dissolved in



Phenyl N-[2-pyridin-3-yl)quinolin-4-yl]carbamte(171lng. 0.5mmol) and

1- (3. 5-di net hoxyphenyl ) pi perazi ne(111ng, 0.5mvl) were dissolved in

anhydr ous tetrahydrofuran and DBUY(117ng, O0.75mmol) was added and t hen
the m xture was stirred at roomtenperature for 2 hours. The 20 above

sol uti on Wage sgxee@Nt rat ed under the reduced pressure to rRFfasdmmer2s
tetrahydrofuran and purified by colum chromat ography (di chl or onmet hane
- nmethanol = 20:1) to obtain the titled conpound. yield: 67% m p. :
95-96[err]C 25 1H NWMR (CDd 3): [err]‘9536(4H t), 3.87(6H,s), 3.90(4H1t),
6. 08(1H, s), 6.12(2H,s), 7.50(1H,t), 7.71(1Ht), 7.93(1Ht),

8. 25(1H, d), saalzszdmusl)tetrahydroﬁxraﬁ(aﬁd, BBU(BIW mzriﬁﬁmoa 9/a6 lddded and
Exanpl e 130 3@y,

1-{[ 2- Thi en- 2- j igw nol1n ﬁﬁﬁeﬁoaéta )tﬁr?p%aweg r?h&?/ﬂﬁg‘ﬁf/l)
pi per azi ne: eW?‘F ed iprespupe ]t@a'ﬁm?l’#ﬂt e(173ny,
0.5mml ) and tetmhyﬁréﬁrﬁadndﬁiﬁﬁeﬂpb?rw&mm atogtaphy o, 0 5mol ) were

added. V?ﬁe'ﬁszs‘d*ﬁlé%’ﬁ@?*@éﬂé‘%ﬁﬁ‘gﬂ&%?éﬁ & e e Bl e ot 2

hour s, T ed under the reduced pressure to renove
tet rahydr of ur ailp ang7_93-c WO 98/ 00402 -67-

PCT/ KR97/ 00128‘3% (le{)f* %gﬁ&ﬂ g@p%a‘pgy tél’gl aet at e: hexane
=1:1) to 1 hm p.: oil
phase 5 1H NVRIZ(ZLER)7.4361H.}), T.5011Ht, 17.68(BIER (R(SH,t), B AL ) |

7.01(3H, rr) &5 qm:? IH,SI)G@ % 7.93(1Ht), 8.20(1H, d), 8.52(1H,d),
8. 64( 1H, s) -Exanpl e 131 10

1-{[2- (Pyridi M @a}ﬁi %ol Galeds fon Catlzear 33,213, -foupd 8173244t hy| phenyl )

pi per azi ne: Phenyl N-[2- (pyr| di n- 3-yl ) quinolin-4-yl]carbamate(171ng,

0. 5mmol ) and Ex i”% § di met hyl phenyl ) pi perazi ne(95ng, 0.5mmol) were
di ssolved in ous tetrahydrofuran and DBU(117nmg, O0.75mmol) was

added. The 15 1-{@s{Pyridin-3+yllaninolined -yllaminecarbonylbein(8Brper at ure for 2
hours, Jf o OrdimBtHoxyBHer iifperhzifie:r €duced pressure to renove
tet rahydr OTUT P ypil—[2-pyr1dm-3-yl)qumohn—4-yl]carbamate(171mg 0.5mmol) and
1-(3.5-dimethoxyphenyl)piperazine(111mg, 0.5mmol) were dissolved in
anhydrous tetrahydrofuran and DBU(117mg, 0.75mmol) was added and
then the mixture was stirred at room temperature for 2 hours. The
20 above solution was concentrated under the reduced pressure 1o remove
tetrahydrofuran and purified by column chromatography
(dichloromethane : methanol = 20:1) to obtain the titled compound.
yield 1 67%
: 95-96C
% ‘H NMR (CDCla): & 336(4H t), 3.87(6H,s), 3.90(4H,t), 6.08(1H.s),
6.12(2H,s), 7.50(1H,t), 7.71{1H,t), 7.93(1H,t), 825(1H,d), 853(1H,d),
8.67(1H,s), 8.73(1H,d), 9.35(1H,s)

Example 130 '
30 1-{{2-Thien-2-ylquinolin-4-yllaminocarbonyl}-4-(3 5-dimethoxyphenyl)
piperazine: g

Phenyl N-[2-(thien-2-yl)quinolin-4-yllcarbamate(173mg, 0.5mmol) and
1-(3,5-dimethoxyphenyl)piperazine(111mg, 0.5mmol) were dissolved in
anhydrous tetrahydrofuran and DBU(117mg, 0.75mmol) was added. The
35 resulting mixture was stirred at room temperature for 2 hours,
concentrated under the reduced pressure to remove tetrahydrofuran and



purified by colum chromatography(ethyl acetate : hexane =1:1) to obtain
the titled conpound. yield: 64% 20 mp.: 211-213[err]C 1H NWVR
(CbA 3): [err] 2.31(6H,s), 3.32(4Ht), 3.85(4Ht), 6.61(3H.s).
7.47(1H,t), 7.55(1H,t), 7.72(1H,t), 7.86(1H,t), 8.25(1H d), 8.5(1H, d),
8.66(1H,s), Svcdodwbldad), 937(1H,s) 25 Exanple 132 PCT/KR9700128

1-[ N- (5, 6-Di net hyl - 2- net hoxypyri di n- 3- yI ) - N- et hyl am nocar bonyl | - 4-

(3, 5-di net hoxyphenyl ) pi per adi ne:

-[ (5, 6- D et hyl - 2- met hoxypyri di n- 3-yl )arr%ocar bonyl ]-4-(3, 5-

di met hoxyphenyl ) pi, era2| ne(110 gm’g 25mmol ), was di ssol ved in 30

“di net hyl f or mani deyifiedd amm(nt}mamw expne © 133 te0! )

was added. The rw&&h&hemﬂadwms stirred at roomtenperature for

15 mn and therS’i I t hane(35ny, 0.25mmvol) was added. The

resulting m xtu % irred at roomtenperature for 16 hrs,
concentrated undap. i lodl phaseced presssure to renmove di et hyl formam de, 35

and purlfied oy 'HONNR (@ﬁgﬁ;ﬁoﬂéﬂ% GRE9! dntae A, ' °

OB e T ot Ry, IS, FBUHE %gq(m% 8TIHD, RYAHSI phase

1H NVR(CDA 3) [ e AI(IH,Q), 135 Hs), 2. 38(3H, ), 2.92(4H,t), 3.04(3H,s),
3.29(4H,t), 3.74(6H,s), 3.96(3H s), 6.00(3H ), 7.08(1H s) 5 Exanpl e
133 1 -[N-Ethyl-N (5, 6-di nethyl -2- rret hoxypyri di n- 3-yl ) am nocar bonyl ] - 4-
(3, 5-di net hoxyplﬁﬁmglqmlﬁbram ne:

-[ (5, 6- Di metfy! -12{pze e ne( ) a;gvdﬂix%g}sLAﬂin li-fl g*clﬁ'ﬂmemlphenyl)

di met hoxyphenyl ) 25mmol ) was di'sso
di et hyl f or mam JMB?W‘;‘ and ther et o sodi um hydri de(6.0ng, 0.25nmmmol) was
added, foll owed Rhengt N-[2-+{gyridin-Beyliquinglir-d-yliearbamate? 7infr, c'mﬁinmo!) iuitBn

doet h 39. 2y
Ist(:)l (r)(raedagt?( room ter‘?per WIQQ&QﬁYﬁﬂeﬁngﬁmgaégg%g;&wﬁ:ﬁ, reduced
pressure to r enARBY pivolran € ad e
chr omat ogr apjyy ( a%hnhaﬁeﬁwa&ﬁre Waxadtired &t rb&nol’éhﬁiefhtﬁﬂ?fdﬁ Ilﬂdrs:orrpound

concentrated under the reduced pressure to remove tetrahydrofuran, and
purified by column chromatography(ethylacetate : hexane =1:1) o
obtain the titled compound.
yield : 64%

20 mp ¢ 211-213C
"H NMR (CDCls): 8 2.31(6H,s), 3.32(4H,1), 3.85(4H,t), 6.61(3H.s),
747(1H,t), 755(1H.t), 7.72(1H,t), 7.86(1H,t), 8.25(1H,d), 853(1H.d),
8.66(1H,s), 8.72(1H,d), 9.37(1H,s)

25 Example 132
I-IN-(5 G-Dlrm.thyl-2-methoxypyndm—3—yl)-Nmethylannnwarbonyl]-4—
(3,5-dimethoxyphenyl)piperazine:
1-[(5,6~Dimethyl-2-methoxypyridin~3-yl)aminocarbonyl)-4-(3.5-
dimethoxyphenyl)piperazine(100mg, 0.25mmol) was dissolved in
30 dimethylformamide(15ml) and thereto sodium hydride(6.0mg, 0.25mmol)
was added. The resulting mixture was stirred at room temperature for
15 min and thereto iodomethane(35mg, 0.25mmol) was added. The
resulting mixture was stirred at room temperature for 16 hrs,
concentrated under the reduced presssure to remove dimethviformamide,
35 and purified by column chromatography(ethylacetate : hexane=1:2) to
obtain the titled compound.



yield: 86% mp.: oil phase 1H NVR(CDCl 3) [err]: 1.08(3Ht),
2.04(3H,s), 2.38(3H,s), 2.90(4H,t), 20 3.26(4Ht), 3.52(2H,q), 3.74(6Hs),
5.99(3H, m, 7.06(1H,s) Exanpl e 134 1

-[ N-1 sopropyl - N- (5, 6-di net hyl - 2- net hoxypyri di n- 3-yl ) am nocar bonyl ] -

4- (3, 5- di ngg Wenyl ) pi perazi ne: 25 PCT/KRITIO0128

1-[(5, 6-D nmet boxypyri di n- 3-yl ) am nocar bonyl ] -4- (3, 5-
d|nethoxyphenyl)plpera2|ne(100ng 0. 25mmol ) was dissolved in

di met hyl f or mam de(15m ) and thereto so# um hydri de(6. Ong. 0. 25mml )

was added, followed by stirring at roomtenperature for 15 mn, and

then 2- |odopr9me@4%'rg 0.25mol ) was added. The resulting mxture 30

was stirred a lé rature for 16 hrs, concentrated under t he
reduced pressyreto d| net hyl f or manm de purified

chr omat ogr aphy t"e 2.h43 -—3-3%3}1»%)- @ﬁ%%l@ﬁmﬂﬁ d compound.
yi el d: 78% azg(ang 37(GH ) BB6EH,5), 600G, T her 1] 1. 13(6H, ).
2.19(3H,s) . 2. 38(3H s) 2. 82 t), 3.26(4H,t), 3.74(6H,s),

3. 89( 3H, s),E' 4.27(1H, nm, 6. 06(1H s), 6.10(2H, d). WO 98/ 00402

PCT/ KR97/ 0012&xample 13¥. 07(1H,s), 8. 14(1H,s) Mass(El) mz Calcd for
C24H34NAO4 44 qug?éégnégﬁ& ~4~
1-[N-(5, 6-Di nétﬁé%@-ne ho ypgnl gneﬁoﬁ@%@ﬁ ﬁrﬁn)“?n’gé‘g? ﬂ'] 4

(3, 5-di net hyI

L(S |6) Di net hﬂLE(Bmmmm-gﬁuanynahW@nﬁé&-{ssgi mig gyl t
en i peraz e e 0
Db P i bitealonuid Bkt bl gLl ¢ 152
gi\/gg E:PI?S 3; [ er @memmw(mnmamwmmw&e?mgmmm e
S #EE: fjdﬁ,, S anpl e

-[N-(5, 6-Di @%ﬁ{ﬂé& o wr n- 3:-.y dﬁ amfr?rc,ar ﬁ“gx i

(2 met hoxypherb F‘) ;5‘?45@“&!? Y a ¢ resuiting mixt
was stirred at room temperature for 16 hrs, concentrated under the

15 reduced pressure to remove dimethylformamide, and purified by column
Lhromatography(ethylacetate hexane=1:2) to obtain the titled compound.
vield : 86%

m.p. ¢ oil phase
'H NMR(CDCls) 8: 1.08(3H,t), 2.04(3H.5), 2.38(3H.s), 2.90(4H.1),
20 3.26(4H,0. 3.52(2H,q), 3.74(6H,s), 5.99(3H,m). 7.06(1H.s)

Example 134
1-[N-1sopropyl-N-(5,6~dimethyl~2-methoxypyridin-3-yDaminocarbonyll-
4-(3,5-dimethoxyphenylpiperazine:

o5, 1-[(5.6-Dimethyl-2-methoxypyridin-3~yl)aminocarbonyl]-4-(35~
dimethoxyphenyl)piperazine(100mg, 025mmol) was dissolved in
dimethylformamide(15ml) and thereto sodium hydride(6.0mg. 0.25mmol)
was added, followed by stirring at room temperature for 15 min, and
then 2-iodopropane(42mg, 0.25mmol) was added. The resulting mixture

30 Was stirred at room temperature for 16 hrs, concentrated under the
reduced pressure .to remove dimethylformamide, purified by column
chromatography(ethylacetate : hexane=1:2) to obtain the titled compound.
vield : 78%

p. : oil phase

35 'H NMR(CDCI)8: 113(6H,d), 219(3H.s), 2.38(3H.s), 2.82(4H,0),

3.26(4H,t), 3.74(6H,s), 3.89(3H,s), 4.27(1H.m). 6.06(1H.s), 6.10(2H.4).



1-[ (5, 6- D net hyl - 2- net hoxypyri di n- 3-yl ) am nocar bonyl ] - 4- (2- et hoxyph

enyl ) pi perazi ne was reacted by the sane way with the exanple 132 to 20
obtain the titled conmpound. yield: 94% mp.: 131-132[err]C 1H
NVR(CDO 3)[err]: 2.16(3H,s), 238(3H,s), 2.80(4H,t), 3.05(3H, s),

3.35(4H, t), Wcdaodles), 3.97(3H s), 6.83(4H ), 7.08(1H, s)PEKRST01BXanpl e
137 1

-[N-Et hyl - N- (5, 6- di met hyl - 2- met hoxypyri %n 3-yl)am nocar bonyl ] - 4-
(2- met hoxyphenyl ) pi per azi ne:

1-[(5, 6- D|rreth Q\'é é 8%& ridin-3-yl)am nocarbonyl]-4-(2-nmet hoxyph 30
enyl ) pi pera2| ne atd the same way with the exanple 133 to

~obtain the titlMdss(@IPavBa. Caled foy iGhdsNXF 42,2580 Tdund 44225883 err] C
1H NVR(CDCl 3)[err]: 1. 08(3H,t), 2.16(3H,s), 2.38(3H,s), 2.77(4H t), 35

3.31(4H t), 3.58(2H, q) 3.81(3H.s), 3.96(3H,s), 6.88(4H m), 7.06(1H, s)
WO 98/ 00402  Example 135 PCT/ KR97/ 00128

-70 - -~ -v]}=-N- -
1- [ N- Benzyl - (%%'5% F i mﬁﬂ&ypy?ngm ?lg/lN)e{rr’r?tr}I‘o arBonyP?ny 4
(2- met hoxypheny

-[ (5, 6- Di net hyl lﬂ(wmm&mﬁzeknaﬂﬁxybyﬂdnwhhﬁﬂ&a}b&mm -8 5-dimethyl

met hoxyphenyl ) p 0 )

di met hyl f or mam W&?ﬂ% gﬁ@ reéé% Jﬁ?%@%? ﬁg*g%ghgtn &"?ﬂ%ﬂ?z was
added, ~f ol | owedtthgblain the tigled compomndenperature for 1hr, and

successi vel Xobeﬁéld lyz%n de(46 2ng, 0.27mmol) was added The resul ting
m xture was Stirred oom tenperature for 16 hrs, 10 concentrated under

the reduced pre¥dlr ‘g0 rified by colum chr omat ogr aphy(et hyl acet ate
hexane = 1: 2JH INMR{CBIOh)8he2.15(6Hssd, 2.23(3heipiBa(RH, ), 2.88(4Hd), 93% :

5. 52 |4‘ﬁ|' '5 ) :“ %&H@H@@%’gé@%@ AR ORI L %0 5k g
1- ?rhrkpq/ecl opngpyErainbld 136 (5, 6- di. rret hyl - 2- met hoxypyri di n- 3-yl)
1-[N=(5 6—D1methyl-2-:meﬂ10xypyridin-3-yl)-N-methylaminocarbonyl]-4-
(2-methoxyphenyl)piperazine:
1-[{5,6-Dimethyl-2-methoxypyridin-3-yl)aminocarbonyl}-4- (2-methoxyph
enylpiperazine was reacted by the same way with the example 132 to
20 obtain the titled compound.
vield © 849%
m.p. - 131-132°C
'H NMR(CDCls) 8 ¢ 2.16(3H,s), 2.38(3H,s). 2.80(4H.1), 3.05(3H.s),
3.35(4H,1), 3.82(3H,s), 3.97(3H,s), 6.83(4H,m), 7.08(1H,s)

Example 137 :
1-[N-Ethyl-N-(56-dimethyl-2~methoxypyridin-3-yl)aminocarbonyl}-4-
(2-methoxyphenyl)piperazine:
1-{(5,6-Dimethyl-2-methoxypyridin-3-yl)aminocarbonyl)-4-(2-methoxyph

30 ¢tnyDpiperazine was reacted by the same way with the example 133 to
obtain the titled compound.
vield : 87%
mp. : 112-113°C
'"H NMR(CDCls) 6 : 1.08(3H,t), 2.16(3H,s), 2.38(3H,s), 2.7T7(4H,¢),

. 35 3.31(4H,D, 3.58(2H,q), 3.81(3H,s), 396(3H,s), 6.88(4H,m), 7.06(1H.s)



20 am nocar bonyl ] -4-(2- met boxyphenyl ) pi per azi ne:
1-[ (5, 6- D net hyl - 2- net hoxypyri di n- 3-yl ) am nocar bonyl ] - 4- ( 2-
nmet hoxyphenyl ) pi perazi ne(100ng, 0.26mmol) was di ssolved in

di et hyl f or mam de(15m ) and thereto sodi um hydri de(6.2ng, 0.26mmol) was
added, fol \wousdodsy Stirring at roomtenperature for 15 nporkRwoLSs
successi vely brononet hyl cycl opropane(21. 8ng, 0.26mvl) was added. The

resulting mxture was stirred at roomgtenperature for 16 hrs,
concentrated under the reduced pressare and purified by col um

chr omat ogr aphy( et hyl acet at e: hexane = 1: 2) to obtain the titled
conpound. 30 lg:13878% 0| I phase - 1IH NVR(CDO 3)[err]:

0. 34( 2H, - J.Megi, din-3- -
3. 4022H rsT; QGgHﬂih 3387% 3H’S 6.97(4H m, 3 {lewﬂg}'}&xanpl e 140 _

1-[N-(5,6-Di n-3-yl)- N-rrethylamnocarbonyl ]-4-
WO 98/ 00402 1-[(5 6-Dimethyl-2-methoxypyridin-3-yl axmnocarbmyl]—4—-(2— PCT/ KR97/ 00128

- 71 - A

1-[(5, 6- D|rret y -Wx pYL1 %m nocargony fd(g‘ methoxgl .

2- met hyl phenydimgthd Hﬁ@“ﬁ a@ﬂmmh OZffmmol) exanpl e

132 to obt ai nwhdedded, followednts! 93[err] C

1H NMR(CDC 3 15 H, 9 4H t

3. 05(3|(4 s), )'%g%%?“t‘ @%‘9?‘4%%@@ ﬁé;’ Péa@% & 10( 1?4 s) 10
npl e 141 resulting mixture was stirred at room temperature for 16 hrs,

1[N B o defein Pl lirl-ahic bribd OB d¥idh | - 4-

171 (5, 2°Bym§t %%%9&9&‘&%33%% 1352} g B the ledt hoxy -

2- met hyl phenytonppquexdazi ne was reacted by the same way with the 15 exanple
133 to obtai Eiae 1'93 ed conpound. yield: 94% mp.: oil phase
1H NVR( CDd 3) err] 09(3H,t), 2..15(3H,s), 2.18(3H,s), 2.39(3H, 5s),
2.60(4H, t), 3mPr(‘aeil tp}las% 59(2H,q), 3.75(3H,s), 3.96(3H,s), 6.45(3H m,

15. 'H NMR(CDCls)8: 2.08(3H,s), 2.35(3H.s), 2.85(4H.t), 3.32(4H.), |

3.81(3H,s), 3.96(3H,s), 4.76(2H,s), 6.96(4H,m), 7.41(5H,m)

Example 139
-[N—Cyclopropylmemyl-N-(SG-dxmethyl 2-methoxypyridin-3-yl)

20 aminocarbonyl]-4-(2-methoxyphenylpiperazine:
1-[(5,6-Dimethyl-2-methoxypyridin-3-yl}aminocarbonyll-4-(2-
methoxyphenyDpiperazine(100mg, 0.26mmol) was dissolved in
dimethylformamide(15ml) and thereto sodium hydride(6.2mg. 0.26mmol)
was added, followed by stirring at room temperature for 15 min, and

25 successively bromomethyicyclopropane(21.8mg, 0.26mmol) was added.
The resulting mixture was stirred at room temperature for 16 hrs,
concentrated under the reduced pressure and purified by column
chromatography(ethylacetate : hexane = 1: 2) to obtain the titled
compound.

30 yield : 78%

m.p. : oil phase .
"H NMR(CDCl) 8 : 0.34(2H,m), 049(2H,m), 1.35(1H.m), 2.85(4H,1),
3.28(4H,t), 3.40(2H,s), 3.80(3H,s), 3.97(3H,s), 697(4H,m), 7.11(1H,s)

35 Example 140
1-[N-(5,6-Dimethyl-2~-methoxypyridin-3-yl)~N-methylaminocarbonyl)-4-



20 7.08(1H, s) Exanpl e 142 1-[ N- Benzyl -

(5, 6-di net hyl - 2- net hoxypyri di n- 3-yl ) am nocar bonyl | - 4-

(5- met hoxy- 2- met hyl phenyl ) pi perazi ne: 25

1-[ (5, 6- D met hyl - 2- met hoxypyri di n- 3-yl ) am nocar bonyl ] - 4- (5- net hoxy-

2- met hyl phenwio)asiop@z azi ne was reacted by the sanme way w t hPCHERYTO0128¢cx anpl e

138 to obtain the titled conpound. | eld: 97% mp.: oil phase 30
1IH NVR(CDO 3)[err]: 1.25(3Ht), 2. 08(3H 2.14(3H,s), 2.35(3H, 5s),
2.60(4H,t), 3 32(4H,t), 3.74(3H,9), 3H s), 4.66(2H,s), 6.44(4H m,

6.96(5H M), 7.12(1H.s Exarrpl ,143 35
1-[ N- (5- Et hyl - Zér'rﬂ\emg?(}"g' &m) N- met hyl ami no car bonyl ]

-4- (3, 5-di net MW&HY&%&MMM—&W@H-4-(5-methoxy-
PCT/ KR97/ 00128 )

11 (5 B hyl - 2- eeibyiobenyiviperacine qras Teasted by, e smd Syqy yith the
(3, 5- di met hoxypﬁ@ﬂlﬂ?dﬁgeﬁ!’aﬂ tean thestitled compowyd.t he sane way with the
exanpl e 132 g 0 gibldai 74%he titled conpound. yield: 87%5 mp.:

78-79[err]C 3) [err]: 1.14(3Ht), 2.41(3H,s), 2.52(2H 0q),
2.91(3H t), H@OW .28(4H,t), 3.74(6H s), 3.98(3Hs), 5.98(3H m,
7.11(1H, s) %WW& TIB(BH,sH,02.18(8H6)2 BAGEHIER DBTAH)UND 428, 2434

10 Exanpl e 1444
[N (5-Ethyl - rr%?‘ﬁks} 830D, 753D, AT, 8.48(3Hm), T10(1H,s)
car bonyl ] - (3 5- d|nethylphenyl)plpera2|ne
1-[(5- Et hyl 1? nBkaeple- firet hyl pyri di n- 3-yl ) am nocar bonyl ] - 4-
y

xanpl € 13216 ﬁm‘%ﬁ‘?ﬁéﬁﬁrwﬁm‘sﬁﬁhﬁ Ryt 3F dDaiffpeibonylits-

86-87[err]C s-methm(-@memlahcx}yl)ph:etm t), 2.23(6H ), 2.45(3Hs),

2.58(2H, , 6( 3HM .
7 301N 9 20 ?@%&‘ éﬂ%@“&g‘%ﬁ%@%ouﬁ’é& (3F
396. 2575 2-me yipheny plperazme was rea e same way with the

15 example 133 to obtain the titled compound.
yield : 94% '
mp. : oil phase
'H NMR(CDCla) 3 1.09(3H,t), 2.15(3H,s), 2.18(3H,s), 2.38(3H.s),

2.60(4H,t), 3.27(4H.1), 3. 59(2H,q) 3.75(3H,s), 3.96(3H,s), 6.45(3H.m),
20 7.08(1H,s)

Example 142
1-[N-_Benzyl-N-(5.6-dimethyl-2—methoxypyridin-s-yl)aminocérbonyl]-zl-
(5-methoxy-2-methylphenyl)piperazine:

25 1-[(5,6-Dimethyl-2-methoxypyridin-3-yl)aminocarbonyll-4-(5-methoxy-
2-methylphenyDpiperazine was reacted by the same way with the
example 138 to obtain the titled compound.
yield : 9796
m.p. : oil phase '

30 'H NMR(CDCl)&: 1.25(3H,1), 2.08(3H,s), 2.14(3H,), 2.35(3H,s),
2.60(4H,t), 3.32(4H,t), 3.74(3H,s), 3.95(3H,s), 4.86(2H,s), 6.44(4H.m),
6.96(5H,m), 7.12(1H,s)

Example 143
35 1-[N-(5-Ethyl-2-methoxy~6~methylpyridin~3-yl)-N-methylamino
carbonyl]-4~-(3,5-dimethoxyphenyl)piperazine:



Exanpl e 145 1

-[ N-Et hyl - N- (5- et hyl - 2- net hoxy- 6- et hyl pyri di n- 3-yl ) am nocar bonyl ] -4-
(3, 5-di net hyl phenyl ) pi perazi ne: 25

1-[ (5- Et hyl - 2- met hoxy- 6- net hyl pyri di n- 3-yl ) ami nocar bonyl ] - 4-

(3,

5- di met Ryd pgaiesl ) i per azi ne was reacted by the same WRCTKROWGIRE
exanple 133 to obtain the titled conpound. yield: 86% m p.

84-85[err] C 30 1H NVR(CDOI3) [err]: 1 13(6H m, 223(6H s), 2. 41(3H s),
2.58(2H, q), 2 85(4H t), 3. 26(4H )72 -3 46(2H q) 3.96(3H,s),
6.45(3H,m, 7. 08 mpl e 146

(2- Met hoxy- 6- nkd EtBYlpZﬂpgﬂlp;YT%meﬁymdbPﬁeY%mmmeonsﬁ-d-

carbonyl ] -4- (3 _é;,ﬁa}, m ith
1-[(2- Met hoxy ;I 3&. ; % pr r| 5 ;1 3-vl adn nocareb('()urlr?/’e way with the WO
98/ 00402

PCT/ KR97/ 00128
-73 - (3, ﬁekﬁ hﬁ?%yl phenyl )p| perazi ne was reacted by the sane way with
t he ex I taln the titled conmpound. yield: 89% m p. :
oi | phase 3) [err 1.01(3H 1) 178(2Hrr) 2.21(3H,s),
2.78(2H,t), @ch? i3, .t2,41 %Iish( 252@H.a) 200(4His) . 4. 22(4H t),

6.01(3H m, 302( 1Bl t), 3. B 1H,s)
S N Co oyl - _npageé) M)Hﬁyﬁlm 98¢ g%rsnm)ﬂﬂr%llﬂs
carbonyl]-4-( rﬁ’%ﬂ@&
-[ (6-Ethyl -2- rret hoxy 5-met hyl pyri di n- 3-yl )am nocar bonyl ] -4-
(3, 5-di rret;exy ?ﬁerazr ne was reacted by the sane way with the
exanpl e 13 m e titled corrpound 15 yield;. 85% mp.: oil
phase 1H k4methoxyrBzmethyk nmm%rarlw-@ethstamm)
3.21(4Ht), carboAPN]=4+ (3 5-dishebthitiptriyl)piperezintéH, s) , 4. 01(3H,s), . 6. 07(3H m.
6.96(1H,s), -ﬁ5 Oé{h]y Jf%eagoxy-ﬁ—ngﬁ%@-yl)axnmocarbonyl]-4—
(3,5—-dimethylphenyl)piperazine was reacted by the same way with the
15 example 132 to obtain the titled compound.
yield : 84% :
m.p. : 86-87°C
'H NMR(CDCl) ¢ : 1.14(3H,t), 2.23(6H,s), 2.45(3H,s), 258(2H.q),
2.87(4H,t), 3.05(3H,s), 3.30(4H,t), 3.98(3H,s), 6.46(3H,m). 7.11{1H.s)
20 Mass(ED) m/z : Caled for CxaHuNO2 396.2525 found 396.2575

Example 145
1-[N~Ethyl-N-(5~ethyl-2-methoxy-6-methylpyridin-3-yDaminocarbonyl]
-4~(3,5~dimethylphenyl)piperazine:

25  1-[(5-Ethyl-2-methoxy-6-methylpyridin-3-yl)aminocarbonyl]-4-
(35-dimethylphenyl)piperazine was reacted by the same way with the
example 133 to obtain the titled compound.
yield : 86%

m.p. : 84-85°C |

30 'H NMR(CDCls)3: 1.13(6H,m), 223(6H.s), 2.41(3H.s), 258(2H,q),

2.85(4H,t), 3.26(4H,t), 3.46(2H,q), 3.96(3H,s), 6.45(3H,m), 7.08(1H.s)

Example 146

1-[N-(2-Methoxy-6-methyl-5-propylpyridin-3-y1)~-N-methylamino
35 carbonyl}-4-(35-dimethoxyphenyl)piperazine:

1-[(2-Methoxy-6-methyl~5-propylpyridin-3- yDaminocarbonyl}-4-



1-[ N-(2- Met hoxy- 5- et hyl - 6- propyl pyri di n-3-yl)-Nnet hyl am no
car bonyl ] - 4- (3, 5-di net hoxyphenyl ) pi per azi ne: 1

-[ (2- Met hoxy- 5- et hyl - 6- pr opyl pyri di n- 3-yl ) am nocar bonyl ] -4- 25

(3, 5-di net hoxyphenyl ) pi perazi ne was reacted by the sane way with the

exanpl e 132 woosmi4a n the titled conpound. yiel d: 8S6RPETKRI7ZN0LIS.

106- 107[err] C 1H NVR(CDO 3) [err]: 0.98(3H/t), 1.73(2H,q), 2.18(3H s),
2.63(2H,t). 30 2.92(4H,t). 3.05(3H S) . 29(4H,t), 3.74(6H s), 3.96(3H,s).
6. 00(3H m, 7.11(1H, s) I\/ass(EI mz: Calcd for C24H34NAO4

442. 2580, found,,442, 2543 |l e 149 35

1-[ N (5- Acet yl - @%mmlmm@m dWAS Je3ated Ry, the, jameiwey with the

car bonyl ] - 4- ( 3, éxatpletl3dxtppitstain thei tiledizompound. | WO 98/ 00402

PCT/ KR97/ 00128 - 74 -

1-[ (5-Acetyl - %&%ox

i/ 6- met hyl pyri di n- 3-yl ) am nocar bonyl | - 4-
(3, 5-di net hyl ph@#ﬁ/l) ﬂ%&lne was reacted by the sane way with the

exanpl e 132 $0 GDINMR(CDEL) Bt | 101 (SHAROLTBIZH,m), 221KEH;s)8278@HM) P O |

ghgg(ew s). ol N’\@gé@gc@rﬁ%% J*&“ﬁ%g@g?)s)@(ﬁ%%{fﬁﬁg?ﬁé@ &g@i@ﬁﬁ? 72(1H, s)

Mass(El) mz : TOR@AH$or C23H3IONACE 442.2216, 442.2229 10 Exanple 150
1-[ N-Et hyl - N- (5-acetyl - 2- met hoxy- 6- net hyl pyri di n- 3-yl ) am nocar bonyl
]-4-(3,5-di net hoxyphenXd pi per azi ne:

1-[ (5-Acetyl - met hyl pyri di n- 3-yl ) am nocar bonyl | - 4-

(3, 5-dinet hqayphe[wlmpm@lm la‘:‘th the 15

nt3ey) NN }I
exanpl e 133 to ob Jed co y| eI d: 879 mp.: oil
phase fff@"ijﬁt“ ethgg@gpﬂ;ﬁ '3H s), 2.70(3H, s)
3. 00( 4H, t), 1- [gs Byt 2-metlngrbemetylpyridint 3ty amindcaabemt] ¢
5.98(3H M, 7.7
-[ N-(5-Acetyl - Zgﬁ%ﬂoxy 6- maerh l' i ri QE a%gﬂs ﬁacgfdrlrd thrameOWd\ thh the

exam 32 to obt e ti

15 yield : 8%
mp. : oil phase
'H NMR(CDCls) 8 : 221(3H,1), 2.21(3H,s), 245(2H.q) 3.21(4H.),

3.40(3H,s), 3.67(4Ht), 3. 77(6H.s) 4.01(3H,s), 6.07(3H,m), 6.96(1H.s),
8.07(1H,s) :

20
Example 148 -
1-{N-(2-Methoxy-5-methyl-6-propylpyridin-3-y1)-N-methylamino
carbonyl}-4-(3,5-dimethoxyphenyl)piperazine:
1-[(2~-Methoxy~5-methyl-6-propylpyridin-3-yl)aminocarbonyl]-4-
25 (3.5-dimethoxyphenyl)piperazine was reacted by the same way with the
example 132 to obtain the titled compound.
vield : 86%
m.p. : 106-107TC
'"H NMR(CDCls) 8: 0.98(3H.t), 1.73(2H,q), 218(3H,s), 2.63(2H.0),
30 2.92(4H,t). 3.05(3H,s), 3.29(4H,t), 3.74(6H,s), 3.96(3H,s). 6.00(3H.m),
7.11(1H,s) '

Mass(EI) m/z : Calcd for CadHaN4Os 442.2580, found 442.2543

Example 149
35 1-[N-(5-Acetyl-2-methoxy-6-methylpyridin-3-yl)~N-methylamino
carbonyl}-4-(3,5-dimethoxyphenyl)piperazine:



car bonyl ] - 4- (3, 5-di net hyl phenyl ) pi per azi ne:

1-[ (5- Acetyl - 2- net hoxy- 6- net hyl pyri di n- 3-yl ) am nocar bonyl ] -4- 25

(3, 5-di met hyl phenyl ) pi perazi ne was reacted by the same with the .
exanple 132 to obtain the titled compound. yi el d: 88% mp.: oil
phase wolusAbdet COCl 3) [err]: 2.24(6H,s), 2.50(3H, s), 2p¢irkRdin}2s
2.93(4H,t), 30 3.09(3H,s), 3.28(4H,t), 4.06(3H,s), 6.46(3H, M, 7.73(1H, )
Exanpl e 152 1 -{

N-[ 5- (1- Hydr oxyet hyl ) - 2- met hoxy- 6- rret'h‘gﬁ pyri di n- 3- yI ] N- et hyl

am nocar bonyl ) -4- (3, 5- di net hoxyphenyl ) pi per azi ne:

1-[ N ( 5- Acet yi [(ETAGeipk 2-melhorRyPTmethnnyridingdry mqrfyrm%‘l-

car bonyl ] - 4- ( 3 S-dimeiviphenpDsipetakitied #as Ziefcted byt kameewaygl it thed i n
WD 98/ 00402 b PCT/ K%Q?/ 00128

- 75- anhf)ﬁ‘m'ﬂpg 132to,obtains the titled qommoupd: <odi um bor ohydri de( 17. 3ny)

was addedyietdhe@8POI | owed by stirring at roomtenperature for 2 hrs. The
renove

resul ting §1XﬁH wﬁ centrated under the reduced pressure to

et hanol and ol.u hr h l ace 5 hexane =

Ak R R T T S

1H NVR(CDCl 3) 88B4H,1)] 3178(6H5)1)4.06t3140,36/03(BH,m), 9RT2(EH(s), 3. 06(3H, s),

3. 30C4H 1), SNt S 3 PR bubunvih Yo Bne, ud 2t M- 7 50(1H.5) 10
anpl e ’

1-{N-Et hyl - N- [ 5- (1 hydr oxyet hyl ) - 2- net hoxy- 6- met hyl pyri di n- 3-yl ]

am nocar bciayl 5gli met hoxyphenyl ) pi pera2| ne;
1-[ N- Et hyl™- 5 t hoxy.- 8- 3-yl ocar bo 15
14 (3, 5- 4 et Qﬁ"ﬁ B el fmetnohy S e iy aflaihesebon 1
t he exanpl e 13—%1(3506hmﬂnxyphenylbmpdrazmepound yield 96% mp. oil
phase 1H H s),
2.91(4H 1), f@ iﬁ;? ﬁfé%ﬁl %‘& %ﬁ,;ﬂéﬁgé?@éﬁ) 5.03(1H q),
6. 02( 3H. m) plperagpgrﬁypg by the same way With t
15 example 133 to obtam the titled compound.
- vield : 87%

m.p. : oil phase :
'H NMR(CDCls)3: 1,09(3H,1), 249(3H.s) 2.70(3H.s), 3.00(4H.t),
3.32(4H.0), 3.77(6H,s), 4.01(3H,s), 4.09(2H,0), 5.98(3H.m). 7.76(1H.s)

Example 151 |

1-[N-(5-Acetyl-2-methoxy~6-methylpyridin-3-y)~N-methylamino

carbonyl}-4-(3,5-dimethylphenyl)piperazine:

1-[{5-Acetyl-2-methoxy-6-methylpyridin-3-ylaminocarbonyll-4-
25 (3.5-dimethylphenyl)piperazine was reacted by the same with the

example 132 to obtain the titled compound.

vield : 88%

m.p. : oil phase '

'H NMR(CDCls) 8: 2.24(6H,s), 250(3H,s), 2.70(3H,5), 2.93(4H,1),
30 3.09(3H,s), 3.28(4H.t), 4.06(3H,s), 6.46(3H,m), 7.73(1H,s)

Example 152
1-{N-{5-(1-Hydroxyethyl)-2-methoxy-6-methylpyridin-3-yl}-N-methyl
aminocarbonyl}-4-(3,5-dimethoxyphenyl)piperazine:

35 1-[N-(5-Acetyl-2-methoxy-6-methylpyridin-3-y)-N-methylamino
carbonyl}-4-(3,5~-dimethoxyphenyl)piperazine{(0.47mmol) was dissolved in



N[ 5- (1- Hydr oxyet hyl ) - 2- met hoxy- 6- et hyl pyridin-3-yl]-N 25

yl am nocar bonyl ] - 4- (3, 5- di met hyl phenyl ) pi per azi ne:

N-Met hyl - N- (5-acetyl - 2- met hoxy- 6- net hyl pyri di n-3-yl ) am no

bonyl ] - 4- (3, 5- di net hyl phenyl ) pi perazi ne was reacted by the sane way
h the exawplesoosds? t o obtain the titled conpound. y i RERAKRIFPOL28 3

. oil phase 1H NVR(CDCl 3) [err]: 1.41(3H,d), 2.24(6H,s),
4(3H,s), 2.91(4H,t), 3. 06( 3H, s)_,,ss 26(4H,t), 3.99(3H, s)
3(1H,qg), 6.49(3H, mM, 7.50(1H, s) Exanpl e 155 35

N-[5-(1- Hydroxylrrethyle hy met hoxy- 6- met hyl r|d
N- et hyl ami noc@0B é@iﬂﬂ‘ﬁ ﬁ?&‘ﬂﬂb@&ﬂ%ﬂg 19'3’"35 'lvas WD

98/ 00402 added then followed by stirring at room temperd®Gile F6292/Hr6.1The

- 76 - = 2 %k 3toy| ) am no
corvony 1 {3 SR B s b e 10

bromi de(0. 5@ he&aﬁgm’rgil) mTMemélﬁﬂagW@ was refluxed for 15 5
hrs, cgncentrate r, the reduced pressure to renove used sol vent,

extracted with ¥ tate, filtered to dryness, and purified by coI um
chr onmat ography(mnjnyloipphﬁee hexane =1:2) to obtain the t|tled

conpound. kg q ) 293(]4511 [err]
1.59(6H,s), 2.6 9 g?ﬁgﬂ %%gagﬁ’ '3 3746H,s,
3. 99E3H, si 6. oi%m 374 @H@@HB (3H,s), 5@3&1@&1& 6.62(3km 750 (61 9)
1-{N-[5-(1-{gydroxy-1-nmethyl propyl)-2- met hoxy- 6- rrethylpyrldln3yl]
- N- net hyl am nocar bonvl +.=,4- (3, 5- di net hyl phenyl ) pi per azi ne:

1-[ N- Met hyl - C@"% 5-32-mathoxy6m3th EyrldlnByI ) am no

car bonyl ] - 4- (3, B—iN—ﬁhﬂyNﬁB‘éﬂ}fhxdrpnyethv @hoxy-6-Snetby lpyvidin-3-vl]

di ssolved in tef m n magnesi um 20
br om de(0. 50 g s a )ﬁ‘n ref edfor 15 hrs
The resul ting M5 ?@m@ﬂrﬁ oXK e hPY BEIR SaY PRBrogRbopy)
renove the psed-4oBfedimethaxyphenglpipetazinet mkaead:tad day the samedway witlyness.
and purified byu&o%ﬁhf&n&t B6¢a8P B %@IW},&: hexane =1:2) to

vield : 96%

mp : oil phase _

'H NMR(CDCls) 6 : 1.09(3H,1), 1.41(3H,d), 2.44(3H.5), 2.91(4H.t),

20 3.27(4H,), 354(1H,q), 3.74(6H,s), 3.96(3H.s), 5.03(1H,q), 6.02(3H.m),
8.46(1H,s)

=5

a

BON3 g0 R3R
F’Ho_b-cf—f'ﬂl—!r—f'l

Example 154 :
1-{N-{5-(1-Hydroxyethyl)-2-methoxy -6-methyipyridin-3-yl]-N-

25 methylaminocarbonyl]l-4-(3,5~dimethylphenylpiperazine:
1-[N-Methyl-N-(5~acetyl-2-methoxy—6-methylpyridin—-3-yl)amino
carbonyll-4-(3,5-dimethylphenylpiperazine was reacted by the same
way with the example 152 to obtain the titled compound.
yield : 97%

30 mp. : oil phase
'*H NMR(CDCls) & : 1.41(3H,d), 2.24(6H,5), 244(3H,5), 2.91(4H,0),
3.06(3H,s), 3.26(4H,t), 3.99(3H,s), 5.03(1H,q), 6.49(3H,m), 7.50(1H,s)

Example 155
35 1-{N-[5~(1-Hydroxy-1-methylethyl)-2-methoxy-6-methylpyridin-3-yl}-
N-methylaminocarbonyl}-4-(3,5-dimethoxyphenyl)piperazine:



obtain the titled conpound. 25 yield: 88% mp.: oil phase 1H
NVR(CDO 3)[err]: 0.79(3H,t), 1.58(3H,s), 1.85(2H,q), 2.61(3Hs),

2.99(4H,t), 3.07(3H,s), 3.30(4H,t), 3.76(6H,s), 6.12(3H M, 7.47(1H, s) 30
Exanpl e 157

1- (N[ 2- MxwoRinioedx ( 1- met hoxyet hyl ) - 6- met hyl pyri di n- 3-yl ] péemmiringias

am nocar bonyl ) - 4- (3, 5- di net hoxyphenyl ) pi per azi ne:

1- {N-[5-(1- Hydroxyet hyl ) - 2- nmet hoxy- 6- net hyl pyri di n-3-yl ] am no

car bonyl }-4- (3, 5-di net hoxyphenyl ) pi pe‘r'§Z| ne was reacted by the sane 35 way

with the exanple 132 to obtain the titled conpound. yiel d: 95%

WD 98/ 00402 -[N-Methyl-N-(5-acetyl-z-methoxy-ﬁ-methylpyndm—s-yl)axmmCT/ KRO7/ 00128
i Db AL )

: ,S), S
3.99(3H. s), 4d/§é Iyeqd (1°ml) déﬁé‘?ﬁ? yieﬂ;w BSSIM ¢ 158 1.

-[ N (2- Met hobsontidetS0m; 550mdlbyrhdmzﬂhm )nmﬂet\hakaeﬂmed for 15

b 1]-4-
C?EZO%t]ho (g- W% dw mnocarrgn usEd i?!"e“"

(3, 5-di net hox to deyneps, and mméied/awmlumhe
exanpl e 132 tem%h&a% ghf(et H_aaﬂatféonﬁewié =1:2) to Wbeisl th84ided mp.: oil

phase 2.46(3H,s), 2.93(4H,t), 3.07(3H,s),

3.30(4H, t), 1 ‘6H,s), 3.99(3H,s), 5.25(1H, d) 5.48(1H,d), 6.01(3H m,
6. 78(1H,s), Yyield 7. 92%1H S) Exanpl e 159

1[N—(2- g,yg’ 5vmy|pyr|d|n3y|) N- et hyl am no 20

car bonyl ] - ( di n er

11 (2 Nt noxy 8 R B 0Bl B SR G OBEEL),

(3, 5-di net hyl ameomnpnmm;snamsnc@aenemmmtmscam way with the

exanple 132 to obtain the titled corrpound yi el d: 89% 25 mp.: oil
hase

P Example 156

15 1-{N-[5-(1~Hydroxy-1-methylpropyl)-2-methoxy-6-methylpyridin-3-y1}
. ~N-methylaminocarbonyl}-4-(3,5-dimethylphenyl)piperazine:

1—[N-Methyl-N—(5-acetyl'—_2—methoxy-6—methylpyﬁdin—3-yl)amino
carbonyl]-4-(35-dimethylphenyl)piperazine(213mg, 05mmol) was
dissolved in tetrahydrofuran{(10ml) and thereto methyl magnesium

20 bromide(0.50ml, 1.50mmol) was added slowly, then refluxed for 15 hrs.
The resulting mixture was concentrated under the reduced pressure to
remove the used solvent, extracted with ethylacetate, filtered to drvness.
and purified by column chromatography(ethylacetate : hexane =1:2) to
obtain the titled compound.

25 yield : 88%
m.p. : oil phase
'"H NMR(CDCl») 8 0.79(3H,t), 1.58(3H,s), 1.85(2H,q), 2.61(3H,s),
2.99(4H,t), 3.07(3H,s), 3.30(4H.t), 3.76(6H,s), 6.12(3H,m), 747(1Hs)

30 Example 157
1-{N-[2-Methoxy-5-(1-methoxyethyl)-6-methylpyridin-3-yl]-N-methyl
aminocarbonyl)-4-(3,5-dimethoxyphenyl)piperazine:
1-{N-[5-(1-Hydroxyethyl)-2-methoxy~6-methylpyridin-3-ylJamino
carbonyl}-4-(35-dimethoxyphenylpiperazine was reacted by the same

35 way with the example 132 to obtain the titled compound.
yield : 95%



1H NVR(CDO 3) [err]: 2.24(6H,s), 2.43(3H,s), 2.90(4Ht), 3.04(3H, s),
3.27(4H,t), 3.99(3H,s), 5.23(1Hd), 5.45(1Hd), 6.05(3HM, 6.77(1H s),
7.40(1H,s) 30 Exanple 160

1-[ N- Et hyl - N- ( 2- net hoxy- 6- net hyl - 5- vi nyl pyri di n- 3-yl ) am nocar bonyl ]

- 4- (3, 5- di nwoemopsReny! ) pi per azi ne: PCI/KR97/00128

1-[ (2- Met hoxy- 6- net hyl - 5-vi nyl pyridi n-3-yl)am nocar bonyl ] - 4-

(3, 5-di met hoxyphenyl) pi perazi ne was reagjed by the same way with the 35
exanple 133 to obtain the titled conpound. yield : 92% WO

98/ 00402 PCT/ KR97/ 00128
- 78 - m ﬁ“v oilt T A% 1H NVR(CD 3) [err]: 1.09(3H t),
2.43(3H, s), 2 34 ( MMR(CDGla)33( 1.84(3HLL), 2.43GBH(SX amsaﬂmmmtsa) 4.11(2H, q),

%?( 1H d)l [ N- ( g'(]%ggéﬁl;dpen ﬁlgﬁ ﬂ%ox&f')ﬁgrgré‘t%##ba‘m‘ g(é%(éﬁ_ met hyl E)r(naggl ©

car bonyl ] - hoxyphenyl)plpera2|ne

1-[(5-1 soprgpenyl 2 met hoxy- 6- met hyl pyri di n- 3-yl ) am nocar bonyl ]-4- 10
(3, 5-di net hoxy%l%%ﬁerazi ne was reacted by the same way with the
exanple 132 to e titled conpound. yield: 92% mp.: oil

phase 1H  NvEJE(2=Methoxy-6-methleG-inylpyridin 3¢ W Nymethybaginb, t )

3.06(3H,s), 15 541 ik ). 4.84(1H ), 5.30(1H,s),
6. 01( 3H, ?’@T@g“‘% _
[Nﬁs I?oprope‘n (2= q\abefé@yn@mﬂ y\rwpmm&xﬁwﬁ@mw&- o 20

C?E golnw ]- h3 (Sﬁddiiﬁéthbi pipeRginezwas: reactetll)bir the sam% waalr ]wﬁh the
sopr ophenyl.- 22 Y, - 3. am nocar bony -

(3, 5-di net hyl pw& K\ﬁ%@‘b@%?@@%’g@/he same way with the

exanpl e 132 to yitdai he titled corrpound yield 91%25 mp.: oil

phase m.p. : oil phase

‘H NMR(CDCls) 8 : 246(3H,s), 2.93(4H}t), 3.07(3H,s), 3.30(4H,1),

15 3.73(6H,s), 3.99(3H,s), 5.25(1H d), 5.48(1H,d), 6.01(3H,m), 6.78(1H,s),
743(1H,s)

Example 159
1-[N-(2~Methoxy-6-methyl-5-vinylpyridin-3-y1)~N-methylamino

20 carbonyll-4-(35~dimethylphenyl)piperazine:
1-{(2-Methoxy-6-methyl-5-vinylpyridin~-3-yl)aminocarbonyl}-4-
(3.5-dimethylphenyl)piperazine was reacted by the same way with the
example 132 to obtain the titled compound.
yield : 89%

25 m.p. - cil phase
'H NMR(CDCls) 8 : 2.24(6H,s), 243(3H,5), 2.90(4H,t), 3.04(3H,s),

3.27(4H,1), 3.99(3H,s), 5.23(1H,d), 5 45(1H,d), 6.05(3H,m), 6.77(1H,s),
7.40(1H,s)

30 Example 160
1-[N-Ethyl-N-(2-methoxy-6-methyl-5-vinylpyridin-3-yl)aminocarbonyl]
-4-(3 5-dimethoxyphenyl)piperazine:
1-[(2-Methoxy~6-methyl~5~vinylpyridin-3-yl)aminocarbonyi]-4-
(3.5—-dimethoxyphenyl)piperazine was reacted by the same way with the
. 35 example 133 to obtain the titled compound.
yield : 92%



1H NVR(CDC 3)[err]: 1.98(3H,s), 2.24(6H,s), 2.43(3H,s), 2.90(4Ht),
3.06(3H,s), 3.28(4H,t), 4.00(3H,s), 4.84(1H,s), 5.19(1H,s), 6.46(3H m,
7.10(1H,s) 30 Exanple 163 Et hyl
2- ({[4- (3, 5-di net hoxyphenyl ) pi per azi no] car bonyl ) (5- acetyl - 2-
et hoxy- 6- nigplegshgang | di n- 3-yl ) am no) acet at e: 1 PCT/KR97/00128
-[ (5-Acetyl - 2- net hoxy- 6- net hyl pyri di n- 3-yl ) am nocar bonyl | - 4-
(3. 5-di net hoxyphenyl ) pi per azi ne(200ng, 0.5nmol) was dissolved in 35
di et hyl f or mam de(15m ) and thereto socTPtIm hydri de(185ng, 0.5nml)
was added, then foIIowed by stirring at roomtenperature for 15 mn.

VO 98F 00402 m.D. oil phase PCT/ KR97/ 00128

i xture vas S MO SaLatED o T s, 7, 57 o
‘the reduced pr%'zi( 40 &%ﬁﬁ) qplﬁﬁ?ii@iacﬁﬁim{ 549%%”593( colum |
chr omat ographyﬁﬂ(mmsa,c‘m«qﬁ,s) hexane =1:2) to obtain the t|tled 5

conpound. 5 yield: 84% mp.: oil phase 1H NVR(CDCl 3) [err]:
1.26(3H,t),v2. 51(3H qi 2.69(3H,s), 3.04(4H, 1), 3.43(4H,t), 3.75(6H,s),
4.05(3H,s), 4. .Exam 6l 4.19(2H,s), 6. 08(3H,s), 10 7.96(1H,s) Exanpl e

164  Ethyl ?—N—ksheaarép&m gfﬁmowsm%&%ﬁﬁst yl-2-
. met hoxy- 6- net ﬁ 633&5 ce

1-[ (5- Acet yl - ‘PFBM 2 Wnocar bonyl ] - 4-

(3, 5-di net hyl pMWE@WﬂM&th&W-&MeﬂMbmmh%ﬁﬂmm J-i4pe

phase 20 10 (AERRmEpheny }W%Wwﬁ%ﬁ% saits gy spil)he” ©

3.00(4H t),  examplagiB2itos gbtain g titled \compound.3H, s), 4. 18(2H,s).

5.99(3H M, 7. 9ddlto2d Exanpl e 165
2-({[4-(3,5-Di rret hox%ptﬁen%l ) pi per azi no] car bonyl }(5 acetyl - 2- met hoxy-6- 25
met hyl pyri di n- 3= I cetic acid: Et hy
({[ 4- (3, 5- di metHhdX 0i- pboB(3His)] 243Gbhs)| W(ﬁi.&;aomsﬁm hoxy
15 3.29(4H,t). 3.74(6H,s), 3.99(3H,s), 4.84(1H,s), 5.30(1H,s), 6.01(3H.m),
7.10(1H,s)
Example 162

1-[N-(5-Isopropenyl-2-methoxy-6-methylpyridin-3-y1)-N-methylamino
20 carbonyl]-4-(3,5-dimethylphenyl)piperazine:
1-{(5-1soprophenyl-2-methoxy~6-methylpyridin-3-yl)aminocarbonyi]~4-
(3.5-dimethyiphenyl)piperazine was reacted by the same way with the
example 132 to obtain the titled compound.
yield : 91%
25 m.p. © oil phase
'H NMR(CDCh) 8 : 1.98(3H,s), 2.24(6H,5), 243(3H,s), 2.90(4H.0),

3.06(3H.s), 3.28(4H,t), 4.00(3H,s), 4.84(1H,s), 5.19(1H,s), 6.46(3H,m),
7.10(1H,s)

30 Example 163 _
Ethyl 2-({[4-(3,5=dimethoxyphenyl)piperazino}carbonyl}(5-acetyl-2-
methoxy-6-methylpyridin-3-ylamino)acetate:
1-[(5- Acetyl-2-methoxy—6-methylpyridin-3-yl)aminocarbonyl]-4-
(3,5-dimethoxyphenyl)piperazine(200mg, 0.5mmol} was dissolved in

35 dimethylformamide(15ml) and thereto sodium hydride(185mg, 0.5mmol)
was added, then followed by stirring at room temperature for 15 min,



- 6- net hyl pyri di n-3-yl )am no) acet at e(200ng, 0. 38mmmol ) was dissolved in
m xed sol vent of dioxane: distilled water =4:1(15m ), and |ithium

hydr oxi de hydrate(48.1ng, 1.14mmol) was added, then foll owed by 30
stirring at roomtenperature for 3 hrs. The resultlng m xture was nade
acidic with wioasgbee2z extracted with ethylacetate, filtered POTKRYNORS,
concentrated under the reduced pressure and purified by colum '
chromat ogr aphy(et hyl acetate: hexane = 1:)2) to obtain the titled

conpound. 35 "yield: 94% mp. : 13P137[err]C WD 98/ 00402
PCT/ KR97/ 00128 1H NNR(CDCI err}) 252(3H s) 69(3H,s), 3.11(4Ht),
3.49(4H t),  axethylbrom @-&m} was)addsdlm ting. 83( 1H, s)

(1o hydr oxyer ﬁy it *”““(*MG n:ér“ﬁ%“gm. rig "“’é%""ﬁ%r@%“emt der) Lo
2- (([4- (3, 5-di ﬁ&@iﬁﬁgﬂ% é‘lﬁ%ﬁ B @5& by

met hoxy- 6- et hygoligm \kmxanea&tﬂédombtalheﬂreahﬂed way
with the exagpl nElO obtaln the titled compound. 10 yield: 97% m p.
125-127[err] C NVR(CDO 3)[err] : 1.26(3Ht) 1.42(3Hd), 2.44(3H,s),
3. 04(4H 1), Y'S“‘m?ﬁ% t) 3.75(6H,5), 3.97(3H s), 4.16(2H q), 4.19(2H s),
6. 15(3H, m, mp. 6%ILuh§§e 15 Exanpl e 167 Et hyl

2-({[4-(3,5-di pi

(1- hydr oxyet hyl f Wﬁ@ é m Wﬁpﬁﬁﬁﬁﬁé §‘<% %PQ Et hyl

2- ({[ 4- (3, 5- di medHdRA Al562g), ) 4. B(ZHcs) 6.08(3H.,s),

(1-hydroxyey yl79@1mhoxy 6- rret hyl pyri di n-3-yl ] am no) acet at e was
reacted by the sanme way with the exanple 164 to obtain the titled
conpound. yield : 92% mp.: oil phase 25 1H NVR(CDO 3)[err]:
1.41(3H,d), 2.4Bkahplk)1642. 98(4H,t), 3.36(4H,t), 3. 74(6H, s),

3.98(3H s). 4. ARfgH Ak (423 H ikt iphEniSigkiathol Aty HE Sacetyl-2-
methoxy~6-methylpyridin-3-yl)amino)acetate:

15  1-[(5-Acetyl-2-methoxy-6~methylpyridin-3-ylDaminocarbonyl}-4-~
(3.5~dimethylphenyl)piperazine was reacted by the same way with the
example 163 to obtain the titled compound.
yield : 809%

m.p. : oil phase

20 Il NMR(CDCly) &: 1.25(3H,¢t), 256(3H s), 2.69(3H.s). 3.00(4H.1),

3.20(4H.t), 3.78(6H,s), 4.06(3H,s), 4.18(2H,s), 5.99(3H.m). 7.98(1H.s)

Example 165
2-({[4-(3,5~-Dimethoxyphenyl)piperazinocarbonyl }(5-acetyl-2-methoxy-6-
25 methylpyridin-3-yl)amino)acetic acid:
Ethyl ({[4-(35-dimethoxyphenyl)piperazinolcarbonyl) (5-acetyl-2-methoxy
-6-methylpyridin-3-yl)amino)acetate(200mg, 0.38mmol) was dissolved in
mixed solvent of dioxane : distilied water =4'1(15ml), and lithium
hydroxide hydrate(48.1mg, 1.14mmol) was added, then followed by
30 stirring at room temperature for 3 hrs. The resulting mixture was made
acidic with IN-HCI, extracted with ethylacetate, filtered to dryness,
concentrated under the reduced pressure and purified by column -
chromatography(ethylacetate : hexane = 1 : 2) to obtain the titled
compound.
- 35 vield : 949%
m.p. © 135~137C



Exanpl e 168 Et hyl 2-({[4-(3,5-di net hyl phenyl ) pi perazi no] car bonyl ) [ 5-
30 (1-hydroxyethyl)-2-nmethoxy-6-nethyl pyridin-3-yl]am no)acetate:
Et hyl 2-({[4- (3, 5-di nethyl phenyl) pi perazi no] car bonyl ) (5-acetyl - 2-

met hoxy- 6- met hyl pyri di n-3-yl ) am no) acetate was reacted by the sane way
Wi th the qygbiedesl52 to obtain the titled conpound. POTNCRe00138 % 35
mp.: 68-70[err]C 1IH NVR(CDCOl 3) [err]: 1.13(3H,t), 1.47(3Hd),
2.33(6H,s), 2.44(3H,s), WD 96/ 00402

PCT/ KRO7/ 00128 - 80 - - 81 - 2.95(4H,t),
3.30(4H,t), §98(3H s), 4.10(2H,q), 5.01(1H,q), 6.46(3H m, 7.71(1H, s)
Exanpl e 169 SH NMR(CDCls) 4 2.52(3H.s) 2.69(3H.s) 3.11(4H.t) 349(4H,1),

2- 4- (3, 5- d t hyl) - 2-
mEEH)Xy(G mt@l}‘ﬂmﬂ Rl n'gi-l Tam%aéefl ¢ acl d)ﬂsg(lﬁﬁﬁy oxyethyl)-

2- ({[4- (3, 5-di methyl penyl ) pi perazi no] car bonyl [ 5-
(1- hydr oxyet Example 186 hoxy- 6- net hyl pyri di n-3-yl ] am no) acet ate was

reacted by t the titled 10
Compound. 5 | EERCKUEIRS EhemiahahihndARp RS Vo (1S, [ or 11

1. 40( 3H, d), 2lim(mwhyn-mahpxy-eﬁnaummdm-3-yﬂmmmimm) 3.98(3H,s),
i:??ﬁ??:?}neﬁtﬂi *b“g""‘&g‘&%‘é"?@ﬂh yDdpraiplciiboyICRBZ . 4
3, 4- Di net hyI -me gﬂgx‘lzr av 5|\(&189r35¢tg<i)%1 | Same

met hanol (150tw=)y amthlmi@ﬁaﬁm 152 to Gbidintthe titkedecardpaehdand t hen refl uxed

for 2hrs. m\j/e de( 36. 5¢, 0. 25npl ) was added thereto, refluxed for
then fo

3 hours a I"'owed by “addition of water(150m ). The resulting
mxture was dRPr ackSulZACn ethyl acetate and purified by col um

¢ K\/rRo ggg ﬁ/a; apll NMRCBCR) & he.zzs(smt) timsn.@mmaﬂ P ;. 704(41!.9 81% 1H
o ricon | O FIEHSY; Qgﬁ @@hﬁ@ﬁ JrA9EE e BBGEH m,
7.69(1H,s)
15
Example 167
Ethyl 2-({[4~(35-dimethoxyphenyl)piperazino)carbonyl}{5~
(1-hydroxyethyl)-2-methoxy-6-methylpyridin-3-yllamino)acetate:
Ethy} 2-({{4-(3,5~dimethoxyphenyl)piperazino]carbonyl}{5-
20 (1-hydroxyethyl)-2-methoxy-6-methylpyridin-3-ylJamino)acetate was
reacted by the same way with the example 164 to obtain the titled
compound.

vield : 92%
m.p. : oil phase

25 'H NMR(CDCl)3: 1.41(3H,d), 244(3H,s), 2.98(4H.1), 3.36(4H,1),
3.74(6H,s), 3.98(3H,s), 4.40(2H,s), 5.00(1H,q), 6.08(3H,m), 7.69(1H,s)

Example 168 |
Ethyl 2~-({{4-(3 5-dimethylphenyl)piperazino}carbonyl}{5-

30 (1~hydroxyethyl)~2-methoxy-6-methylpyridin-3-yljamino)acetate:
Ethyl 2~({[4-(3 5=dimethylphenyl)piperazinolcarbonyl) (5-acetyl-2-
methoxy~6-methylpyridin-3-yl)amino)acetate was reacted by the same
way with the example 152 to obtain the titled compound.

. yield : 94%

35 mp. : 68-70C
'M NMR(CDCly) 8 : 1.13(3H,t), 147(3H,d), 2.33(6H,s), 244(3H.s),



Trifluoroacetic acid(250m ) was added into 3, 4-di nmethyl ani sol e(17.1g, 30
0.13nol ), successively sodiumnitrite(16.6g, 0.24npol) was added slowy
-in water bath, and stirred at roomtenperature for 14 hrs. After
trifluoroacetic acid was renoved and water was added thereto, the
resul ting m WoOMKs extracted with ether, and purified byCraRIwge128
chromat ography to obtain the titled conpound. 35 vyield 55% 1H
NMR(500MHz, CDC 3): [err] 2.25(3H,s), 2._:%;(_3H, s), 3.94(3H,s), WO
98/ 00402 PCT/ KR97/ 00128

zl'gtzr;ihydr.ohﬁ.rgﬁgég%gﬁ)t) M%ﬁ@rﬁs %&H %ﬁﬂﬂ&mt B an| e

4, 5-di met hyl - 2- M.IXdHs) sol e( 7. 80g, 0.043nol) and then added 10%5

Pd/ activated carbon(0.57g) slowy, hydrogenated for 5 hrs. The reaction
was conpl eted by_the sarre way with the above and the resulting pr oduct
was purified by 188 onat ography to obtain the titled conpound.

ield: 82% 10g 1 0
%90(344 = % WJWWG %%ﬁ%ﬁfgﬁ (1-hyeféxyertiyn-2

N- (4, 5- dlnethyl “?d“x
4h|5 di (rjre'E rl% 2 rﬁuhwbzyﬁﬁdﬂeﬁednnétﬂyjphammﬁnmﬂeamfhynﬁ- .
chl ori de was
added sl ow y. Thgary&g#?%l?gnsol ution was s &ﬁ’ﬁgﬁ’f-%-yé "5093‘?%@??%?%0
wat er (150 ) wasea thri sasmerway awithithe exempla 36 te ibtaindthe ditied
purified by ¢gl memhamat ography to obtain the titled conpound.

yield: 98% s;iléadl\ll\/& 00MHz, CDC s) [err] 2.24(3H,s), 2.27(3H,5s),
3.89(3H,s), 20 6 7.20(5H,n), 7.90(1H, s) e)
1-[ (4, 5- Di net hylmaln’e'tlﬁokmenyl ) ami nocar bonyl ] - 4- phenyl pi per azi ne:

Phenyl N- (4. 5- dl*mlNMR b@><1¥ qseh) o gﬁhﬂgzgétsﬁ@ 28 RiR!) and
- phen i perazi

tefr ahid?o?ur an(ig] %g) (i@g 6«15&35@%&51(&3.525
resul ting sollbition was stlrred at roomtenperature for 2 hrs,

concentrated andE?MﬁblE' by col umm chromat ography to obtain the

titled conmpound. gune . 85% P 143- 144[err] C
1-[(4,5~-Dimethyl-2-methoxyphenyl)aminocarbonyl]-4-phenylpiperazine

a) 3,4-Dimethyl anisole
To 3,4-dimethylphenol(19.3g, 0.16mol), methanol{150ml) and KOH(9.65¢,
20 0.25mol) were added and then refluxed for 2hrs. Methyl iodide(36.5¢,
0.25mol) was added thereto, refluxed for 3 hours and then followed by
addition of water(150ml). The resulting mixture was extracted with
ethylacetate and purified by column chromatography to obtain the
titted compound.
25 yield : 81% .
"H NMR(500MHz, CDCL): 8 2.20(3H,s), 2.24(3H,s), 3.77(3H.s),
6.71(2H,m), 6.97(1H,s)
b) 4,5-Dimethyl-2-nitroanisole:
Trifluoroacetic acid(250ml) was added into 3,4-dimethylanisole(17.1g,
30 0.13mal), successively sodium nitrite(16.6g, 0.24mol) was added slowly
in water bath, and stirred at room temperature for 14 hrs. After
trifluoroacetic acid was removed and water was added thereto, the
resulting mixture was extracted with ether, and purified by column
chromatography to obtain the titled compound.
. 35 yield : 559
'H NMR(S500MHz, CDCk): & 2.25(3H;s), 2.32(3H.s), 3.94(3H.s),




30 1H NMR(500MHz, CDCl 3): [err] 2.20(3H,s), 2.21(3H,s), 3.25(4H1),
3.67(4H 1), 3.85(3H,s), 6.64(1H,s), 6.94(3H,nm, 6.99(1H s),
7.29(1H,t), 7.91(1H, s) _ Exanple 171 _

1-[ (4, 5- D et hyl - 2- met hoxyphenyl ) am nocar bonyl ]-4- 35

(3,5-dinety yl ) pi per azi ne: Phenyl PCT/KR97/00128
N- (4, 5-di net hyl - 2- net hoxyphenyl ) car bamat e and WO 98/ 00402
PCT/ KR97/ 00128 - 83 -

1- (3, 5- di met hoxyphenyl ) pi per azi ne wered&eacted by the same way with t he
exanple 170 to obtain the titled conpound. yield: 85% m

119- 120[ er r ] CBB5(1H8), mm(m,ewz CDA 3): [err] 2.20(3H, s), 2.21(2Hi s),

3.27(4H,t), 3"78#’4 t}ﬂ_‘ - 2 6 , 3.85(3H,s), 6.17(2H,n), 6.65(1H,s),
6.98(1H, s), b 4 z:' Calcd for C22H29N3O4 399. 2158,
found 399. 216§‘etrahyd@ﬁmpm0m)zan@ ethanol(40ml) were added into

(13[ §B4d|5m[a]t me][ ;E;n i lhgir‘f{ ﬁW#BFﬁVJ' andthen added 10%
N- (4, 5- di mBt Tasivteds gﬂ’éﬁ%ﬂ%éﬂ Rydmoggnated for 5 hrs. The reaction .
1- ( 3, 5- di mret hwasheompletedpby the samecwayrwith tthe dbpve rands theeresaiting t h t he

19 178 er ) Wﬁ'%@é@@ SRR {ifomipethdloty Bplaly te i), )

2.29(6H, s), peuB(4H,t), 3.66(4H,t), 3.85(3Hs), 6.58(2H,m,
6. 65(1H, s), 7.92(1H,s) 20 Mass(El) mz: Calcd for

Cl45 D ﬁ%@h@&%éﬁéﬁﬁo SRRl PRIGHD. 20y | pheny! )
pi per azi ne: ﬁ!ﬁB{X’IH.syWGS{QH,Q di met hyl - 2- met hoxyphenyl ) car bamat et ﬁnd e
exanmle 170 1 Lo téﬁgﬁ?ﬁ&ﬁy‘é’%‘éﬁ*gﬂ?ﬁ% T
140-142[ err] C CEp A5r Almphy MRy ?omeshoxysniline(4.90g, P@mwimhxknez 22( 3H s),
2.27(3H,s), chloride(100m!) was added and phenyl chloroformate(4.80g, 0.03mol) was
15 added stowly. The resulting solution was stirred for 2 hrs and thereto
water(150ml) was added, and extracted with methylene chloride and
purified by column chromatography to obtain the titled compound.
yield : 98% :
'H NMR(500MHz, CDCl): & 2.24(3H;s), 227(3H.s), 389(3H,s)
20 6.85(1H,s), 7.20(5H,m), 7.90(1H,s)
e) 1-[(4,5~Dimethyl~-2-methoxyphenyl)aminocarbonyl3~4-phenylpiperazine:
Phenyl N-(4,5-dimethyl-2-methoxyphenyl)carbamate(5.422g, 0.02mol) and
1-phenylpiperazine(3.44g, 0.02mol) were dissolved in
tetrahydrofuran(10ml). After DBU(3.04g, 0.02mol) was added, the
25 resulting solution was stirred at room temperature for 2 hrs,
concentrated and purified by column chromatography to obtain the
titled compound.
yield : 85%
mp.: 143-144C
30 'H NMR(S00MHz, CDCk): 8 2.20(3H,s), 2.21(3H,5), 3.25(4H,t), 367(4H.p),
3.85(3H,s), 6.64(1H,s), 6.94(3H,m), 6.99(1H,s), 7.28(1H t), 7.91(1H,s)

Example 171
1-[(4,5-Dimethyl-2-methoxyphenyl)aminocarbonyl]-4-

35 (3,5-dimethoxyphenylpiperazine: -
Phenyl N-(4,5-dimethyl-2-methoxyphenyllcarbamate and



9(3H,s), 2.95(4H,t), 3.67(4Ht), 3.85(3H,s), 6.65(1H,s), 7.01(3H m,
3(1H, s) Exanple 174 35

(4, 5- Di net hyl - 2- net hoxyphenyl ) ani nocar bonyl | - 4-

3,5, 6-tetranet hyl phenyl ) pi per azi ne: WO 98/ 00402

PCT/ KR97/ 00 19 9800402 - 84 - PCT/KRYInoIRS!
N- (4, 5-di'net hyl - 2- net hoxyphenyl ) car bamat e and

1-(2, 3,5, 6-tetranet hyl phenyl ) pi perazi ne were reacted by the sane way
W|th the exanple 170 to obtain the title® Ttonpound. yield: 93%5

m p.
3.

2.2

7.9

1-
2,

oi | phase 1H NVMR(500MHz, CDA 3): [err] 2.20(9H s), 2.21(9H,s),
17(4H t), 3.63r@a-dimethoxyrhesylpiperarineowers tedcted b§. the(sarhes Wway7wath( 1H, s)

Exanple 175 10 the ex le 170 to obtain the titled c
1-[ (4, 5-D net hyI :2: xyphenyl ) am nocar OWO‘-’?-(B 5-di f | uor ophenyl)

pi per azi ne: (4, 5-di net hyl - 2- net hoxyphenyl ) car bamat e and
1-(3,5-difl uorophp.n-'ylma-llw'Cam ne were reacted by the sane way with the

%gnglog[g?]g %t %‘ﬁ%% éi gﬁgg 4HY, § &111
3.29(4H,t), 3. 6§{72($H.§) 3.85(3H,9), SEV7(2Ha), B(1H,97 7.96(1H,5) 7. 89(1H s)

20 Exanpl e 176Mass(EI) m/z : Calcd for CzHzN 1 ;
1-[ (4, 5- D met hyl - 2- et hoxypher?yl )ogm noca%or?g? 58 {%%Pg%olpq?enyl )

pi per azi ne: Phenyl N (4, 5-dinethyl-2-net hoxyphenyl ) car bamat e and
1- ( 2- chl or ophenExamplecd?i ne were reacted by the same way with the 25

0 .
eyt er [ HASDIgENH wﬁ%ﬂﬁ%‘?&@w porbBIAC 0 oolah &),
3. 10(4H, t, J=5. HS35- ethYMw PETazing’ OHz), 3. 85(3H, s), 6 65(1H, s)
7.02(2H, M), 7. 2PhénglnN~(4, s%mamgl-wmm:&pﬁa@nca?baﬁé@w

1-(3 5-dimethylphenyl)piperazine were reacted by the same way with

the example 170 to obtain the titled compound.

15 yield : 88%

m.p. : 177-178C .

'H NMR(500MHz, CDCls): 4 2.20(3H,s), 221(3H s), 2.29(6H,s),

3.23(4H.t), 3.66(4H,t), 3.85(3H,s), 6.58(2H,m), 6.65(1H.s), 6.99(1H.s).

7.92(1H,s)

20 Mass(El) m/z : Calcd for CoHuN302 367.2259, found 367.2200

- Example 173
1-{4, 5-D1methyl-2—methoxyphenyl)a1mnocdrbonyl]-4 ~(2 3-d1methylphenvl)
piperazine:

25 Phenyl N-(4,5-dimethyl-2-methoxyphenyl)carbamate and
1-(2,3~dimethylphenyDpiperazine were reacted by the same way with
the example 170 to obtam the titled compound.
yield : 95%

m.p. : 140-142C
30 'H NMR(500MHz, CDCk): & 2.21(3H.s), 2.22(3H,s), 2.27(3H.s),

2.29(3H,s), 2.95(4H,t), 3.67(4Ht), 3.85(3H,s), 6.65(1H,s), 7.01(3H,m),
7.93(1H,s)

Example 174

35 1-[{4,5~Dimethyl-2-methoxyphenyl)aminocarbonyl}-4-
(2,3,5,6-tetramethylphenyl)piperazine:



Exanpl e 177 1

-[ (4, 5- D net hyl - 2- met hoxyphenyl ) am nocar bonyl ] - 4- ( 3- chl or ophenyl )

pi perazine: 35 Phenyl N-(4,5-dinethyl-2-nmethoxyphenyl)carbamate and
1- (3-chl orophenyl ) pi perazi ne were reacted by the sane way with the

WD 98/ 004 PCT/KRS7/00128
PCT/ KR97/ %‘Hg - 85 - . exanmple 170
to obtain the titled conmpound. yield: 84% mp.: 75-76[err]C 1H

NVR(500MHz, CDC 3): [err] 2.20(3H, s)=®2:22(3H,s), 3.27(4H t,J=5.0Hz), 5
3.68(4H, t, J=5. OHz), 3.85(3H,s), 6.65(1H s), 6.90(3H m, 7.21(1Ht),

7. 90(1H,5) phemsn@as-mﬁw@anmmpﬁa@ﬂwﬁmelmws 1557, found

1-[ (4, 5- Di medAir rﬁ&%@‘g& y}mﬁmfﬁ%’éﬁh%wﬁ%ﬁ&l)

pi perazi ne: With ﬂtﬂanyample( 05 tal iobtaim the titledt cosnppindny| ) car bamat e and

1-(2- hydroxy g39¢ perazine were reacted by the sane way with the
exanple 170 to obt the titled conpound. 15 yield: 87% m p.
197-199[ e ]@1’ (500MHz, CDCl 3): [err] 2.20(3H,s), 2.21(3H, s)

2.98(4H ), 3H?N1\m(500m-1z. CDCB) (3 2.30(9HGE)5 321 (G1), SR 363(4RH0(2H m) -

i (12(§HD| met %ﬁ@%ﬁ%ﬁﬁéﬁ%ﬂé@?%ﬁﬂl] 4- ( 3- hydr oxyphenyl)

p| per azi ne: Phenyl N- (4, 5-dinethyl -2-nmet hoxyphenyl ) carbamat e and
1-(3- hydroxymlé 1§re reacted by the sanme way with the exanple 25 170

10 R 508w o1 TS PamepR s e lahipoSaonyly4gBsdmpaphens S’ ' ©
3.68(4H,t), piperain@5(3H, s), 6. 41(3H . 6.65(1H,s), 6.98(1H s),
7.13(1H 1), PRGN 538 methyl-F*RBbEyptithyl)carbamate and
1-(3 5~difiuorophenyl)piperazine were reacted by the same way with the
example 170 to obtain the titled compound.
15 yield : 89%
m.p. : 102-103°C
'H NMR(500MHz, CDCls): & 2.20(3H,s), 2.22(3H,s), 3.29(4H.1), 3.68(4H.),
3.85(3H,s), 6.65(1H,s), 6.97(3H,m), 7.85(1H,s)

20 Example 176
1-1¢4 5-D1methyl-2-methoxyphenyl)ammocarbonyl]-4 (2-chloropheny!)
piperazine:
Phenyl N-(4 S—dxmeﬂ\yl—z-methoxyphenyl)carbamate and
1-(2-chiorophenyl)piperazine were reacted by the same way with the
25 example 170 to obtain the titled compound.
| yield : 90%
mp. : 176-177C
'H NMR(500MHz, CDCk): 8 221(3H,s), 2.22(3H.s), 3.10(4H,J=5.0Hz),
3.69(4H,t,J=5.0Hz), 3.85(3H,s), 6.65(1H,s), 7.02(2H,m), 7.24(1H,m),
30 7.39(1H.d,J=4.0Hz), 7.92(1H,s)

Example 177
1-[(4 5-D1methyl-2-methoxyphenyl)annnocarbonyl]-4-(3—chlorOphenyl)
piperazine:
35 Phenyl N-(45-dimethyl-2-methoxyphenyl)carbamate and
1-(3-chlorophenyl)piperazine were reacted by the same way with the



1 -[(4,5-D nethyl - 2- met hoxyphenyl ) am nocar bonyl ] - 4- ( 3-t hi ophenyl )

pi per azi ne: Phenyl N-(4,5-dinmethyl -2-nmet hoxyphenyl ) carbamate and 35

1- (3-t hi ophenyl ) pi perazi ne were reacted by the same way with the

exanple 170 to obtain the titled conmpound. WD 98/ 00402

PCT/ KR97/ 00]‘8? - 86- pCT/KRYINS 79%
m p.: 108-110[err i %g 1H NVR(500MHz, CDCl 3): [err] 2.20(3H,s), 221(3H,s),
3.26(4H,t), 3.65(4H 1), 3.84(3H, s), & 64(1H,s), 6.97(4H, m, 7.06(1H,s),
7.89(1H,s) 5 Exanpl e 181 i

1-[ (4, 5-D et hyl - 2- met hoxyphenyl ) am nocar bonyl ] - 4- ( 2- acet oxyphenyl )

pi per azi ne: exarapie| 17Q o obtain the tigled compawosly pheny! ) car bamat e” and 10

1- (2-acet oxyphegjdd piga9g azi ne were reacted by the same way with the
exanple 170 to gbtaj gil_}\ﬁe%t itl ed compound. yield: 84% mp.:

129- 131 err]C m-p.1 (*500MHz, CDCl 3): [err] 2.20(3H,s), 2.21(3H,s),

%- gi( iﬂ s), 15 HISMR{500MHz, CROLY 3 ,zzotancsw(—zzzwmsmammwslam% %H, s).
- , , d e
POt 83 c?zq}i OHa), S85086H 8, Bt 400G m), 721

){I hoxyphenyl) @m’' nocar acetoxyphenyl) 20
pi per azi ne: . N- (4, 5-di net hyl - 2- net hoxyphenyl ) car bamat e and

1- ( 3- acet oxyphe Mass(ED anAz t Galoifer CREsNRO:DY F7BISEE Toui@ B7SHD t he

exanple 170 to obtain the titled conpound. yield: 87%25 mp.:
154- 156[err] C 1H NVR(500MHz, CDCI 3): [err] 2.20(3H,s), 2.21(3H,s),
2.29(3H, s), Exampl 4%§t), 3.68(4H t), 3.85(3H,s), 6.64(1H s),

V[ (.5 D mhy s Ao Dimet 2 oSk e oS 3 SRR R
pi per azi ne: piperazine-
Phenyl N-(4,5-dimethyl-2-methoxyphenyl)carbamate and
1-(2-hydroxyphenyl)pipérazine were reacted by the same way with the
example 170 to obtain the titled compound.
15 yield : 87%
m.p. : 197-199°C
'H NMR(500MHz, CDCls): & 2.20(3H,s), 2.21(3H,s), 298(4H.0), 3.72(4H,),
3.84(3H,s), 6.65(1H,s), 6.89(1H,t), 7.00(2H,m), 7.13(2H,m), 7.89(1H,s)

20 Example 179
1-[(45-Dimethy!-2-methoxyphenyl)aminocarbonyl]-4-(3-hydroxyphenyl
piperazine. '
Phenyl N-(4,5-dimethyl-2-methoxyphenyl)carbamate and
1-(3-hydroxyphenyl) were reacted by the same way with the example

25 170 to obtain the titled compound.
vield : 88%
myp. : 177-178C
'H NMR(500MHz, CDCl): & 2.19(3Hs), 221(3H,s), 324(4H,1), 3.68(4H.),
3.85(3H,s), 6.41(3H,m), 6.65(1H,s), 6.98(1H,s), 7.13(1H,t), 7.88(1H,s)

30
Example 180 .
1-{{45-Dimethyl-2-methoxyphenyl)aminocarbonyl]-4-(3-thiopheny!)
piperazine:

Phenyl N-(4,5-dimethyl-2-methoxyphenyl)carbamate and
. 35 1-(3-thiophenylpiperazine were reacted by the same way with the
example 170 to obtain the titled compound.



Phenyl N- (4, 5-dinethyl -2-nmethoxyphenyl ) carbamate and
1- (2- met hoxyphenyl ) pi perazi ne were reacted by the same way with the 35

exanple 170 to obtain the titled conpound. yield: 90% WO
98/ 00402 PCT/ KR97/ 00128
-87- Woesioosbd4- 145[err] C 1H NVR(500MHz, CDC 3) : peesrb7001380( 3H, s) ,
2.22(3H,s), 2.26(3H,s), 2.95(4Ht, J=5.0Hz), 3.65(4H,t,J=5.0Hz),
3.78(3H,s), 3.85(3H,s), 6.59(1H,s), 6.35( 1H, s), 7.00(1H,s), 7.11(1H,s),
7.93(1H,s) 5 Exanpl e 184

1-[ (4, 5- D et hyl - 2- met hoxyphenyl ) am nocar bonyl | - 4- (5- met hoxy- 2-

met hyl phenyl )pekléﬂﬁ% ne: Phenyl

N- (4, 5-di met hyles mhenyl ) car bamat e and 10

1- (5- met hoxy- gﬁm Zi r

with the exa éﬁd’?’hg &%ﬁsﬁ%ﬁt&#ﬁg B%ﬁ &ﬁ’e%(%é
mp.: 140- 1413.84(8HR), 6.64(LHsINGA74HEAMY; 7.05(18,8),: 7.8%1H]s)2. 20( 3H, s),

2. 22(3H, 5)5 2. 26( 3H, s) 2.95(4H,t, 15 J=5.0Hz), 3. 65(4Ht J=5. 0Hz) ,
3.78(3H,s)y 3.85(3H,s 6.59(1H,s), 6.65(1H,s), 7.00(1H, s),

7.11(1H s), 7Exwupode, Exanpl e 185

1-[ (4, 5- Di net puy k4§-mﬁ&%n%%&m&mmﬂﬂm&bﬁﬂ% ~ (2 ab@tb¥ypheny?

nmet hyl phenyl ) erazj ne: Phenyl

N- (4, 5-dineth hoxyphenyl ) car bamat e and

1- ( 2- met hoxy- Bhemﬂimﬂgdt&d;tmqhyb@-mﬂm:whewﬂmbamdtebmd he sane way
with the Weté n % 25
mp.: 107q?0gFerri lwéw_‘z 9&8 m} %SW%
2.21(3H,s), 2¢3%pele L tosohigin the titled compoyngd; ) "5 69(4Ht J=5. 0Hz) ,

3.85(3H,s), 3yR&d:B4%)., 6.55(1H,s), 6.79(2H m, 7.01(1H,s), 9.94(1H,s)
30 Exanple 1

1-[ (4, 5- D net 2%3'], henyl ) am nocar bon nmet hoxy- 5-

ph[eﬁlyl phenyl )% l@(ﬁﬂM‘f;.p ) ng | 2.20(3H,s), ZJ.I(SH.sl 232(31‘1.8;/

N- (4, 5- di net hgloseB! Re3r4rney,d. Sam*sﬁr@wmm, 6.99(1H,s), 7.04(1H,m),
7.17(2Hm), 7.22010H,m), 7.90(1H,s)

Example 182
1-{{4,5-Dimethyl-2-methoxyphenyl)aminocarbonyl}-4-(3-acetoxyphenyl)
20 piperazine:
Phenyl N-(4,5-dimethyl-2-methoxyphenyl)carbamate and
1-(3~acetoxyphenyl)piperazine were reacted by the same way with the
example 170 to obtain the titled compound.
yield: 87%
25 mp.: 154~-156C
'H NMR(500MHz, CDCl): 8 2.20(3H,s), 2.21(3H,s), 2.29(3H,s),
3.27(4H,t), 3.68(4H,t), 3.85(3H,s), 6.64(1H,s), 6.66(2H,m), 6.82(1H,m),
6.98(1H,s), 7.90(1H,s)

30 Example 183
1-{(4,5-Dimethyl=2-methoxyphenyl)aminocarbonyl}-4-(2-methoxyphenyl)
piperazine:

Phenyl N-(4,5-dimethyl-2-methoxyphenyl)carbamate and
1-(2-methoxyphenyl)piperazine were reacted by the same way with the

35 example 170 to obtain the titled compound.
vield: 90%



1- ( 2- met hoxy- 5- phenyl phenyl ) pi perazi ne were reacted by the sanme way 35

with the exanple 170 to obtain the titled conpound: yield: 91%
96/ 00402 . PCT/ KR97/ 00128
mp 139-140[err]C 1H NVR(500MHz, CDCl 3): [err] .2.21(3H,s),
2.22 (3H S), whesgézl, t), 3.74(4Ht), 3.85(3H,s), 3.94(BCYERITAOIMBS( 1H, s),
7.02(2H, M, 7.32(2H, M, 7.42(2H1t), 7.55(2H,d), 7.93(1H,s) 5
Exanpl e 187 .7
1-[ (4, 5- O met hyl - 2- met hoxyphenyl ) am nog{ar bonyl ] -4-(2-isopropenyl
phenyl ) pi per azi ne: Phenyl N- (4, 5-dinethyl -2-nmet hoxyphenyl ) carbamate and
10 1-(2- |sopr*BrBerM bh@*}l)pl perazine were reacted by the sane way with
the exanple 17| r@cnxlemmmzzmg WI6(3H,sB0985(dH.L, M p.

134- 135 C 2 K,
Lot S St g KU, S
7. 05(3HM) , 711(1H.S7) Exanpl e 188

1-[(4,5-Di thyI 2 rret hoxyphenyl)am nocar bonyl ] - 4- (1- napht hyl) 20

pi per azi ne: %ﬂ N- (4, 5-di net hyl - 2- net hoxyphenyl ) car bamat e and
Ex %1 e

1- (1- napht hyl) were reacted by the same way with the exanpl e
170 to obtain l—f@ﬁ-ﬂiﬁmhsdﬂzmﬁhdwphenyl)ahﬁodarbeﬁﬁﬂ%(ﬁmmxiéw- 162[err]C
1H NWR( 500M—Iz 20(3H s) 2.24(3H,s), 3.31(4H,t,J=5.0Hz).
3.83(3H,s), m, 1H, s) 7.13(1H,t), 7.30(1H s),

7.46(1H, s) éﬂ\enzk Mﬂ.@-dw 1—2—metho eny Dearbamate and
0 bor ai e hM(S-%n%n &ﬂgp Wt}ehrgx&ac%‘:r}t I") car t?gxr?gtgagnd
EI Fir Zﬁ![ E?anyl‘ﬂﬂ’;}g é’i’&’ag% ﬁﬁ@ﬁﬂéﬂﬁayyw th the
yield: 88%
m.p.: 140-141°C
'H NMR(500MHz, CDCh): 8 2.20(3H,s), 2.22(3Hs), 2.26(3H,s), 2.95(4H.t,
15 J=5.0Hz), 3.65(4H,t,J=5.0Hz), 3.78(3H,s), 3.85(3H,s), 6.59(1H,s), 6.65(1H,s),
_7.00(1H,s), 7.11(1H,s), 7.93(1H,s)

Example 185
1-[(4,5-Dimethyl-2-methoxyphenyl)aminocarbonyli]l-4-(2-methoxy-5-

20 methylphenyl)piperazine: . |
Phenyl N-(4,5-dimethyl-2-methoxyphenyl)carbamate and
1-(2-methoxy-5-methylphenyl)piperazine were reacted by the same way
with the example 170 to obtain the titled compound.
yield: 80%

25 mp. 107-108C '

~ 'H NMR(500MHz, CDCl): & 220(3H,s), 221(3H,s), 2.29(3H,s), 3.10(4H,,

J=5.0Hz), 3.69{4H,t,J=5.0Hz), 3.85(3H,s), 3.86(3H,s), 6.55(1H,s), 6.79(2H,m),
7.01(1H,s), 9.94(1H,s)

30 Example 186
1~{(4,5-Dimethyl=2-methoxyphenyl)aminocarbonyl]~4-(2~methoxy-5-
phenylphenyl)piperazine:

Phenyl N-(4,5-dimethyl-2-methoxyphenyl)carbamate and

1-(2-methoxy-5-phenylphenyl)piperazine were reacted by the same way
. 35 with the example 170 to obtain the titled compound.

yield: 9194



35 exanple 170 to obtain the titled conpound. yield: 94% W

98/ 00402 PCT/ KR97/ 00128

- 89 - mp.: 74-75[err]C 1H NVR(500MHz. CDCl 3): [err] 2.20(3H, s),
2.22(3H,s), 3. 24(4H t) 3.70(4H,t), 3.86(3H,s), 6.70(1H,s), 7.05(3H M,
7.45(5H m 5 Exanple 190 PCT/KR97/00128

1-[N- (4, 5- Egnet yl - 2 nethoxyphenyl) N- et hyl am nocar bonyl | - 4-
(3, 5-di net hoxyphenyl ) pi per azi ne: 1

-[ (4, 5-di met hyl - 2- nethoxyphenyl)an1noc%&txwwd] 4- (3, 5-di met hoxy
phenyl)plpera2|ne 0.2g, 0.5mmmole) was dissolved in 10
di et hyl f or mamie ﬁkﬂﬂptisodlun1hydr|de(12ng 0.5mmol e) was added

thereto sl ow i he I§ i >§1)U222m,s)513'20(ﬂt)at374?
RIREREAE S g iyt e o R e

resul ting m x756€@Hd% 198{tH8)r at ed under the reduced pressure to 15 renove
the used splvent, extracted with nmethyl ene chloride, dried, filtered
and purifi®d b coI um chromat ography to obtain the titled conpound.
yield: 92% ample 1886- 88[ err] C 20 1H NVR(500MHz, CDCl 3): [err]
2.21(3H,s), 212K48-Dihe

antindarbongll-4-3 ﬁ%ﬂﬁ)&ay}

3. 75(6H, ,3 Lhg’ooaH 6%11H 6. 83(1

I\/BSSEEI)S)rdz Pﬁ%‘i‘ﬁ?ﬂ%3ﬂ31@m 413. (2314S)found 413. 2(293 )25 Exanpl e
191 1- [Nﬂmnﬂmmwmmmmmmy})mmw andnocar bonyl | - 4-

(F(i di metygy! t hyl @X%W War gt Fracted P§ the Same way with

phenyl ) pi per azht&xamp h the exarrpl e 190 30 to
obtain the ti tyiga gmpound yi el d: 90% mp.: 137-138[err]C

1H NI\/R(500I\/Hz r] 2. 15(3H s) 2. 24(9H s), 2.88(4H,t),
3.06(3H,s), 3.2 t%n . 83(3H, s) 3H 6.71(1H,s), 6.83(1H,s) 35
Mass(El) m z: HaNMRt 3820 s) 2331163.536310 4H.1), 364(4H.0),
15 3.85(3H,s), 5.08(1H,s), 514(1H,s) 6.64(1H,s), 7.05(3H,m), 7.70(1H.m),
7.92(1H,s) -

Example 188 -
1-[(4 5—D1methyl-2-methoxyphenyl)ammocarbonyl]-ti-(l-naphthyl)
20 piperazine:
Phenyl N-(4,5-dimethyl-2~-methoxyphenyl)carbamate and
1-(1-naphthyl)piperazine were reacted by the same way with the
example 170 to obtain the titled compound.
yield: 92%
25 m.p: 160-162TC
’H NMR(500MHz, CDCls): & 2.20(3H,s), 2.24(3H,s), 3.31(4H,t,J=5.0Hz),

3.83(3H,s), 4.04(4H,t), 6.39(2H,m), 6. 69(1H.s) 7.13(1H,t), 7.30(1H,s),
7.46(1H,s)

30 Example 189 _
1-[{4,5-Dimethyl+2-methoxyphenyl)aminocarbonyl}-4-(1~anthranyl)
piperazine:

Phenyl N-(4,5-dimethyl-2-methoxyphenyl)carbamate and
1-(1-anthranyDpiperazine were reacted by the same way with the

35 example 170 to obtain the titled compound.
vield: 94%



WO 98/ 00402 PCT/ KR97/ 00128
90 - Exanpl e 192

1-[ N- (4, 5- Di et hyl - 2- met hoxyphenyl ) - N- net hyl am nocar bonyl ] - 4-
(3, 5-di fluorophenyl) pi perazi ne:
1-[ (4, 5- D meechegioasbanet hoxyphenyl ) ami nocar bonyl | - 4- ( 3, 5- di PCEGRITOMIB/| ) 5

pi perazi ne was reacted by the same way with the exanple 190 to obt ain
the titled conpound. yield: 87% M{Zn . 98 100[err]C 1H
NMR(500MHz, CDd 3): [er r] 2.16(3H,s), 2 5(3H 2.92(4H,t), 10

3.06(3H,s), 3.29(4H 3.83(3H,s), 6.23(3H, n') 6 72(1H,s), 6.3(1H, s)
Exanpl e 193 ‘m’l ﬁ" hyl - N- (4, 5- di net hyl - 2- met hoxyphenyl ) am nocar bonyl ]
. 4i(4 ‘. D (3, 5h dHNIMR(SINELY ICDICIe r 82 22.20¢3HS3, I2.22(3H,s) 324(4H,t)h 370(?1H.t)

- , nmet nmet hoxyphen

yl ) pi per azi ne(?%”ﬁ@ Mﬂg?m@@@@@ %@%#?ﬂ#’@ﬁﬁ or mam de(15m ),
and thereto sodium hydr| de(12ngy, 0.5mmol e) was added sI owy. The

resul ting t ghirred at roomtenperature for 15 mn. After

;;)d(r)gf)r%atngﬁmergt&ﬁ ?{g&&g{@i@ddeg thle rIIS Itleﬁﬂ!m xt u@&gnmﬁ-ftl rred 20

concentrat ed ur(8&-dinfsthoxyphenylipiperazinee to renove the used sol vent,

col urm_ ohr ?é?o@‘ﬁdﬁﬁﬁgﬂ?gﬁwmﬁ&%mwé B30, 25

(@)

mp.: oil phasdhenyDpiperagiel w3s dissplvediingg(3H t), 2. 16(3H, s),
g é‘llggﬂ Sg (? 7cﬁfn§H annde(ﬁirﬂﬁ(édsdxﬁﬁl h:.%rfd?a(80 Ezl_rlhg.)osﬁnﬁé)ﬁb&a?:)addecll%
S S a e
“[N-(4, 5 o e % m%}%}'h ééﬁ%’h 5cHPB o‘ﬁﬁ"FE}%%

(3 5-di et hyl pmnuieyqtumefcmzl&mm. then followed by addition of mdomethane(?lmg
L7 D e el saphsan G S Wehelh RATRR T,
obtain the tltl@a“lggﬁp’a Brewasco F%'F%LTS%@F% ced pressure to
- 15 remove the used solvent, extracted with methylene chloride, dried,

filtered and purified by column chromatography to obtain the titled

compound.

vield: 9226

m.p.: 86-88T :

20 'H NMR(500MHz, CDCh): 8 2.21(3H,s), 2.24(3H,s), 2.82(4H.),
3.06(3H,s), 3.31(4H,t), 3.75(6H,s), 3.83(3H,s), 6.00(3H,m), 6.71(1H.s),
6.83(1H,s)

Mass(ED) m/z : Caled for CxsHalNsO4 413.2314, found 413.2203

25 Example 191
1-[N-(4,5-Dimethyl-2-methoxyphenyl)-N-methylaminocarbonyl]-4-
(3.5-dimethylphenyl)piperazine:
1-{(4,5-Dimethyl-2-methoxyphenyl)aminocarbonyll-4-(3,5~dimethyl
phenylpiperazine was reacted by the same way with the example 190

30 to obtain the titled compound.
yield: 909 5
m.p.: 137-138C

. 'H NMR(500MHz, CDCk): & 2.15(3H,s), 2.24(SH,s), 288(4H,t),
3.06(3H,s), 3.29(4H,t), 3.83(3H,s), 6.45(3H,m), 6.71(1H,s), 6.83(1H,s)
i, 35 Mass(ED) m/z : Calcd for CxHaN3O2 381.2416, 381. 2436



WO 96/ 00402 PCT/ KR97/ 00128
- 91 - mp.: 80-82[err]C 1H NVR(500MHz, CDCl 3): [err] 1.21(3Ht),
2.15(3H,s), 2.23(9H,s), 2.90(4Ht), 3.25(4H,t), 3.59(2H,q), 3.81(3H5s),
6.45(3H, m, 6.69(1Hs), 6.81(1H,s) 5 Exanple 195

1-[N- (4, S%W - 2- met hoxyphenyl ) - N- et hyl am nocar bony| geHxRemoo128
(3, 5-difluorophenyl) pi perazi ne:

1-[ (4, 5- D met hyl - 2- met hoxyphenyl ) am nocar bonyl ] -4- (3, 5-di f|l uor ophenyl)

pi perazi ne was reacted by the sane v&a?’i?vith the exanple 193 to 10 obtain
the titled conpound.  vyield: 87% mp.: oil phase 1H NVR(500MHz,
CDCl 3): [errExampl( 392 t), 2.16(3H,s), 2.25(3H,s), 2.90(4Ht),

3.27(4H 1), (@Y BlmethyfLb-dtinxyrherfl- N fbthyhirdfbddoonyl 451 1H 5) 15

Exanpl e 196 . . ..

1-[ N1 sopr opﬁ5ﬂlﬂmpmmﬁet hoxyphenyl ) am nocar bonyl ] - 4-

(1 3,[ (5;fdi5f | uor mﬂi&.ﬂ%rﬁéthylmoxyphenyl)anﬁnocarbonyﬂ-(4-(35;5~4i¥iuoroph?]nyl) N 20
- , 5-OLne - 2- 0 _ -4-(3,.5- r pheny

o1 por azi rd( PRSI TR Y AT ARECHRY Wih el et d0P R0 1501

and thereto ¢btin the fitleddeompoundny, 0.52mml e) was sl owly added. The

resul ting m yjdg:egz9gs stirred at roomtenperature for 15 mn. After

2-i odopropane(8.7;£8{a1 0. 52mmol e) was added thereto, the resulting
mxture was 8P+ OBAWC, oom tenperature for 16 hours. The resul ting 25

m xture was CANNMREG00NEHZICRCL): he 226(3Eks), BI263HsE 2.92(4Mpve t he used

ur 110016, SPGB EIG) Bt TOHOOBIHE. Jiaa
m

84% p.: oil phase 30 1H NMR(500MHz, CDCl 3): [err] 1.10(3H,s),
1.26(3H,s), ZExfdph 2.25(3H,s), 2.86(4H,t), 3.26(4Ht),

183
377030 5) 4 (RN Mol -metre§oREi e 28R
1- [ ( 4, 5- Di mret(Bpt-dimetboxyphepylipipesazinehot hi ocar bonyl | - 4- (3, 5- di net hoxy
phenyl ) pijger 32 {@%&-Dimethyl-2-methoxyphenyl)aminocarbonyl}-4-(3 5-dimethoxyphen
~ yDpiperazine(0.2g, 0.5mmole) was dissolved in dimethylformamide(15mb),
and thereto sodium hydride(12mg, 0.5mmole) was added slowly. The
resulting mixture was stirred at room temperature for 15 min. After
iodoethane(78mg, 0.5mmol) was added, the resulting mixture was stirred
20 at room temperature for 16 hours. The resulting mixture was
concentrated under the reduced pressure to remove the used solvent,
extracted with methylene chloride, dryed, filtered and purified by
column chromatography to obtain the titled compound.
yield: 89%
25 mp. oil phase _
'H NMR(500MHz, CDCl): & 1.09(3H,b), 2.16(3H,5), 2.24(3H.s), 2.75(4H.1),
3.28(4H,t), 352(2H,q), 3.76(6H,s), 3.81(3H,s), 5.98(3H,m), 6.70(1H.s),
6.80(1H,s)

30 Example 194
1-[N-(4,5~Dimethyl-2-methoxyphenyl)-N-ethylaminocarbonyi}-4-
(3.5-dimethylphenylpiperazine:
1-[(4,5-Dimethyl-2-methoxyphenyl)aminocarbonyl}-4-(3 5~dimethyl
phenyl)piperazine was reacted by the same way with the example 193

35 to obtain the titled compound.
yield: 93%



WO 98/ 00402 ' PCT/ KR97/ 00128
-92 - (a) Phenyl N-(4,5-dinethyl-2-nmethoxyphenyl)thiocarbanat e: To
3, 4-di nmet hyl - 2- met-hoxyani | i ne(4.50g, 0.03nol), nethylene '
chl ori de(100m ) was added and then phenyl chl orothionof ormat e(516g, -

0. 03nmol ) wasweadsmos| o y. The resulting m xture was stirrReCI/KBI700128

hours, and thereto water(150m ) was added. The resulting m xture was
extracted with nethylene chloride and éil fied by col um chr omat ogr aphy
to obtain the titled conmpound. yi e 92% 1H NVR(500MHz, CDC 3):

[err] 2.21(3H, sg Zg()rgéSH, s), 3.85(3H,s), 10 6.80(1H,s), 6.93(5H m,
7.31(1H, s) ) 4, 5- Di net hyl - 2- met hoxyphenyl ) am not hi ocar bonyl ] - 4-

(3, 5- di net hoxy JHe NMR(S0DMER: iICDCL): & 120638, 2.15(3H,s), 2.23(9H,s), 290(4Ht)

13 50 et ho RS SRR S GRAL BE R Bl Rl 11

tetrahydrofuran(10m) and thereto DBY(O0.11lg, 0.7mmle) was added,
foll onwed by gt iy qusroomtenperature for 2 hours. The resulti ng

product was concent orraora_pyto obtain t he
titled corrpoun:;i - {‘fé ﬁjx@egxyl-gﬂ-wqb li#"l’BI f%' bonyl)-4r

NVR(500MHz, CDABSy-diffu Isipétalzing: 2243Hs) 232 6H, s)
R o e
198 -1 (M%tw reactack by thersame weayi mﬂhﬂm:a:mnd;l]%-

(3, 5-di et h}q]pWh)mbmmale&ﬁPound Phenyl

N- (4, 5-di net % %kgxypheny )t hi ocar banat e and

1-(3,5-di mathyl‘ﬂ gﬂ?( erazine were reacted by the sane way with the

exanpl e 197 to roh:adihphase titl ed conpound. yield: 90% '

1
L R
7.39(1H M), 7. 437%7@?1-} 3 (sh ' 383.2031,
f ound 383 2186
Example 196 :
1-[N-Isopropyl-N-(4, S-mmethyl-z—methoxyphenyl)ammocarbonvl]-ll-
(3,5-difluorophenylpiperazine:
1-[(4,5-Dimethyl-2-methoxyphenyl)aminocarbonyl]-4-(3 5-difluorophenyl)
20 piperazine(0.2g, 0.52mmole) was dissolved in dimethylformamide(15m])
and thereto sodium hydride(12.48mg, 0.52mmole) was slowly added. The
resulting mixture was stirred at room temperature for 15 min. After
2-iodopropane(87.88mg, 0.52mmole) was added thereto, the resulting
mixture was stirred at room temperature for 16 hours. The resulting
25 mixture was concentrated under the reduced pressure to remove the
-used solvent, extracted with methylene chloride, dryed, filtered and
purified by column chromatography to obtain the titled compound.
vield: 84%
m.p.: oil phase
30 'H NMR(500MHz, CDCl): & 1.10(3H.s), 1.26(3H,s), 2.20(3H.s),
2.25(3H,s), 2.85(4H,t), 3.26(4H,t), 3.77(3H,s), 4.25(1H,m), 6.17(3H,m),
6.68(1H,s), 6.82(1H,s)

Example 197

- 35 1-[(45-Dimethyl-2-methoxyphenyl)aminothiocarbonyll-4~(3 5~dimethoxy
phenyl)piperazine:



WO 98/ 00402 PCT/ KR97/ 00128
- 93 - Exanpl e 199

1-[ (4, 5- D met hyl - 2- met hoxyphenyl ) am not hi ocar bonyl ] - 4-

(2, 3-di et hyl phenyl ) pi per azi ne: Phenyl

N- (4, 5- di nyiduajonddz Tet hoxyphenyl )t hi ocarbamate and 5 PCT/KR97/00128

1- (2, 3-di net hyl phenyl ) pi perazi ne were react ed by the sane way with t he

exanple 197 to obtain the titled conp(% yield: 89% m p. :

151-152[err]C 1H NI\/R(SOOM—IZ [err] 2.21(3H,s), 2.24(3H,s),

2.29(6H,s), 1 3833Hs 10( 4H, t 69(1H, s 6.97(2H m,

7 11E 1H, tg 8:!) é4.§ ( )eﬂmmé l)ﬂzlocarbamg,te ) .( "
[(4 5-D ”Et‘mﬂ&@-dﬁ% %}M dxyitiilie(450%; 0.08%501), méthylene

3,5-difluoro en razin 5 ,Phe
(N-(4 5. di ot h ‘”}d‘?%m 2 ?‘{1 Mg i’hﬁ?@ chlgrothionoformate(5.16g,
1-(3,5-diflu efpmdhwaqaragéeda ovdydhe mmsmbmmwasmmth t he

exanpl e 1£r9§ tgmﬁ.g't %i; : nggﬁ%z%\s .
GHTEG ke ok e Aodyerit A nead O

6.70(1H,s), chronfatéitaphy 1tb .obtaifi(the, titled corpdurtd. s) Exanpl e 201 25
1-[ (4, 5-D net thoxyphenyl ) am not h| ocar bonyl ] - 4-
(3,5-dichloro 41 erazi ne:

N- (4, 5-di met hyit GW@%W&%MM@%H.S) 3.85(3H,s),
1-(3, 5-di ggl 0680(181)3Y, J6OINEEL &) qgumg)reacted by the same way with the

le 1 t h d | d;. 85%
To6. hg0[ or 1] cOVE: ﬁ@%ﬁgf&b%%ﬁa’e% \emnothioctoRiied- 5 Dutai s) .
g. gggzlln,th =5 (D5 txjimethoxyphedd)pipéradine:s 04(4Ht J=5. OHz) 6. 70( 2H, m),

S S. r
oD ANEeR 1 ngéﬁ'(%? gﬁwg@?ﬂ&&wﬁ@wﬁﬁﬁ&ﬁﬁa}nﬂ@ 26 Ffimbf

dimethoxyphenyl)piperazine(0.16g, 0.7mmol) were dissolved in
15 tetrahydrofuran(10ml} and thereto DBU(0.11g, 0.7rnmole) was added,

followed by stirring at room temperature for 2 hours. The resulting
product was concentrated and purified by chromatography to obtain
the titled compound.
yield: 84%

20 wm.p. 128~129°C
'H NMR(500MHz, CDCh): & 2.20(3H,s), 2.24(3H.s), 2.32(6H.s),
3.37(4H,t), 3.83(3H,s), 4.08(4H,t), 6.69(3H,m), 7.39(1H.m), 7.47(1H,s)
Mass(ED) m/z : Calcd for CzHzN303S: 4151929, found 415.1912

25 Example 198
1-{(4,5~Dimethyl-2-methoxyphenyl)aminothiocarbonyl}-4-
(3.5~dimethylphenyl)piperazine: |
Phenyl N-(4,5-dimethyl-2-methoxyphenyDthiocarbamate and
1-(3,5~-dimethylphenyl)perazine were reacted by the same way with the

30 example 197 to obtain the titled compound.
vield : 90%

m.p.: 164-165C
‘H NMR(500MHz, CDCl): & 2.20(3H,s), 2.24(3H,s), 2.32(6H.s),
3.37(4H,t), 3.83(3H,s), 4.08(4H,t), 6.69(3H,m), 7.39(1H,m), 7.47(1H,s)

35 Mass(ED) m/z : Calcd for CHxN30:S, 383.2031, found 383.2086
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- 94 - Exanpl e 202

1-[ (4, 5- D et hyl - 2- net hoxyphenyl ) ani not hi ocar bonyl ] - 4- (2-f1 uor ophenyl)

pi per azi ne: Phenyl N-(4,5-dinethyl-2-nmet hoxyphenyl)thi ocarbanmate and 5
1- (2-f 1 uor opivedybgeps per azi ne were reacted by the same way rc'mm!mns
exanple 197 to obtain the titled conpound. yield: 87% m p.
139-140[err] C 1H NMR(500MHz, CDd 3), j7err] 2.21(3H,s), 2.24(3H, s),
3.40(4H,t), 10 3.83(3H,s), 4. 25(4H t), % O(1H,s), 7.13(3H M, 7.37(2H m
Exanpl e 203

-[ (4, 5-D net hyIE’Eg’ﬂE‘Ft‘?t%yphenyl ) am not hi ocar bonyl ] - 4- (2- chl or ophenyl

) pi perazi ne: 151-{{5Dimethy142-tmethoxiihenyDattiidibiorabenyl]}4-hi ocar bamat e and

1- (2-chl or ophen #am ted by the same way with the
exanpl-e 197 to %Zlb arn g‘!’ﬁ@?ﬁ’l‘?@ ound. yield: 85% m p.
115- 116[ er r] C Zchenyl N-{&dimsthyl-2apetlwxyphenyl thigcabamiates and 2. 24( 3H, s)

3.18(4H t), 5 1- ﬁsgéh?é&ﬁ}:herﬂﬂﬂﬁfé'a‘hﬁé wéretreadtel Dy the Sahe i) with
Z??gu; B)rret hyﬁ}'gze’ﬁr?&ll?\%%%r&% 204%@%8\%] 4- 25

( 2- met hoxyphenyy¥igld [89%32| ne: Phenyl
N- (4, 5-di net hyl g henyl )t hi ocar banat e and

1-(2- et hoxypheﬁg’( pl pera2| ne were reacted by the sane with the
exanpl e 197 to M CoEls¥odp &2148H,s), 2.24(3Hs .dZ.ZQ%H.S?O mp.: oil

h H
g ﬁ?m ) % Oﬁ%@@ﬁ&@l\aﬁa{m 3)10(4!P£)r h@} ﬁ%g?iz%g?)zﬁ(g@%} o).
6.69(1H, s), 6.94(3H ), 7. 30(1H s), 7. 40(1H s) 35 Exanpl e 205

1-[ (4, 5-D et hyEXEEnnbtzﬂﬂxyphenyl ) am not hi ocar bonyl | - 4-
1~[(4,5-Dimethyl-2-methoxyphenyl)aminothiocarbonyl}-4-
(3.5-diflucrophenyl)piperazine:

15 FPhenyl N-(4,5-dimethyl-2-methoxyphenylthiocarbamate and
1-(3,5-difluorophenyl)piperazine were reacted by the same way with the
example 197 to obtain the titled compound.
yield : 92%

m.p.. 167-168°C

20 'H NMR(S00MHz, CDCL): 8 2.20(3H,s), 2.24(3H,8), 2. 27(3H.s)
2.32(3H,s), 3.39(4H,t,]=5,0Hz), 3.83(3H,s). 4.14(4H t), 6.70(1H.s),
6.80(2H,m), 7.36(1H,s), 7.44(1H,s)

Example 201

25  1-[(4,5-Dimethyl~2-inethoxyphenyl)amincthiocarbonyl]-4-
(3,5-dichlorophenyl)piperazine:
Phenyl N-(4,5-dimethyl~2-methoxyphenyDthiocarbamate and
1-(3.5-dichlorophenyl)piperazine were reacted by the same way with the
example 197 to obtain the titled compound.

30 yield: 85%

. mp.: 188-189T -

'H NMR(500MHz, CDCh): & 2.20(3H,s), 2.24(3H,s), 3.35(4H.t,]=5.0Hz),
3.83(3H,s), 4.04(4H,t,J=5.0Hz), 6.70(2H,m), 6.83(1H,s), 7.30(1H,s),
7.48(1H,s)

. 35 Mass(El) m/z : Calcd for CaoFaaNaO2Cl 423.0938, 423.0956
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(2- met hyl t hi ophenyl ) pi per azi ne: Phenyl

N- (4, 5-di net hyl - 2- net hoxyphenyl ) t hi ocar bamat e and

1- (2- et hyl t hi ophenyl ) pi peazi ne were reacted by the sane way with t he
exanpl e 19;?39,% ain the titled conpound. 5 vyield: 93%cTxRoT00id P :
136-137[ err 1H NVR(500MHz, CDCl 3): [err] 2.20(3H,s), 2.26(3H,5s),
2.45(3H, s), 3.33(4H,t), 3.82(3H, s& 4.39(4H,t), 6.74(1H,s), 7.16(3H m,
7.47(2H, m 10 Exanple 206 1 ==

-[ (4, 5- D net hyl - 2- net hoxyphenyl ) am not hi ocar bonyl ] - 4-

(N_?,(ngrgxyp[l&gamme @202azi ne: Phenyl

i met Ry, {9

1- (3- hydr oxyph£ é%l pﬁ'{%m ne \/\%’bﬂihr egcwoﬁﬂmsy 2 ﬂuor?%hﬁlg 15
exanpl e 197 (PEEBABEN the titled conpound. yi el d: 77% m p.
Deconposed( 2(FHeaiyl NoX4,5-dimeitiyl*24inéthoR{iheneDiflicoarbamate and- 17(3H, s) ,

2.23(3H, s H. t envl 82(%Hs 4 tgmg“%?
i e SRR T .
(2- phenoxyphw W) Ryger azine: 25 Phenyl

N- (4, 5-di net a Qéyphenyl )t hi ocar banat e and
1-(2- phenoxyﬁﬁ@nyﬁ ¢ azine were reacted by the same way with the

eﬁarrpl e 19ZHtB] DIMR(500MIEz, tCDCRY 802120(BHis), 22|_4|(3H$1e3491((4ﬁt¥) 5 131( ElH t?il
ase S . y ,
3 80( 3H, 51)0 %’3&8% ggéﬁ’%&f“ h&%% 739@“3@(’? 7 05(3H ),
7 13(1H, m). 7.23(1H n). 7.31(2H ). 7.36(1H,s) - Exarrpl e 208 35

1-[ (4, 5- D metydmpglengaghoxyphenyl ) am not hi ocar bonyl | - 4-
(2-1sopropen yi JTPfgm&ﬁr-&-zrln':&%:omphenyl)aminoﬂniocarbonyl] -4-(2-chloropheny!
Iviperazine:

15 Phenyl N-(4,5-dimethyl-2-methoxyphenyl)thiocarbamate and
1-(2~-chlorophenyl)piperazine were reacted by the same way with the
example 197 to obtain the titled compound.
yield: 85%6
mp.. 115-116C

20 'H NMR(500MHz, CDCl): & 2.21(3H,s), 2.24(3H,s), 3.18(4H.1),
3.83(3H,s), 4.09(4H,t), 6.69(1H,s), 7.05(2H,m), 7.33(1H,s), 7.41(2H.m)

Example 204
1-{{4,5-Dimethyl-2-methoxyphenyl)aminothiocarbonyll-4-

25 (2-methoxyphenyl)piperazine:
Phenyl N-(4,5-dimethyl-2-methoxyphenyl)thiocarbamate and
1-(2-methoxyphenyl)piperazine were reacted by the same way with the
example 197 to obtain the titled compound.
yield: 90%%

30 mp.: oil phase
'H NMR(500MHz, CDCl): 8 2.20(3H,s), 2.23(3H,s), 314<4Ht3-5 OHz),
3.82(3H,s), 3.88(3H,s), 4.06(4H,t,]J=5.0Hz), 6.69(1H,s), 6.94(3H,m),
7.30(1H,s), 740(1H,s)

35 Example 205
1-[(4,5~Dimethyl~-2-methoxyphenyl)aminothiocarbony!]-4-
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-96- - Phenyl N-(4,5-dinethyl -2-nmet hoxyphenyl )t hi ocar banat e and
1- (2-i sopropenyl phenyl ) pi perazi ne were reacted by the same way with t he
exanple 197 to obtain the titled conpound. yield: 75%5 mp.:

157- 158[ er r ] o oamodbt! NVR(500MHz, CDA 3): [err] 2.20(3H,s), peTRRa412S) ,
2.24(3H, s), 3.19(4H,t), 3.82(3H,s), 4.05(4H t), 5.07(1H,s), 5.16(1H, s),
6.69(1H, s), 7.11(3H,m), 7.33(1H,s),_ Z 45(1H s) 10 Exanple 209

1- [ (4, 5- Di et hyl - 2- met hoxyphenyl ) am nothPdbcar bony! ] - 4-

(2- met hoxy- 5- rret byl phenyl ) pi per azi ne: Phenyl

4, 5-di et hyl (& meth }Hm&r bamat e and

2-

h

net hoxy- 5- Pakhyll WAEBHdimetEn é@-l stiRdriimdtacarihme way 15

(
(
b ol phasei-m %‘M%@bt G eiperasind Srck® FERHDE by e seibS oy AR, )
2
6
[

N
1-

Wi
m

9(3H, s), the;ezaonh 197 txsobaimmg)t;ﬂed esgBungd) . 4. 05(4H,t),
9(1H, s), Al 20 7.30(1H,s), 7.40(1H,s) Exanpl e 210

(4,5-Dine hyI henyl ) am not hi ocar bonyl ] - 4- (1- napht hyl )
‘%He:@&%@

| perazi ne: 5-di net hyl - 2- met hoxyphenyl ) t hi ocar banmat e and

1- ( 1- napht hyI )p| 'HeNMR (560MEIz: CRCk)E e 220(3Kks)s 226(3H5), \@45(3HsH, exarrpl

137 P Soo BRI oy A L,
3.84(3H,s), 4.09(4H,t), 6.70(1H s), 7.10(1H d), 7.48(5H m, 85(1H m,
8. 22( 1H, d) Exdifaen0s 211 35

0O Bl a1+
(3-hydroxyphenyl)piperazine:
Phenyl N-(4,5-dimethyl~2-methoxyphenyl)thiocarbamate and
1-(3-hydroxyphenyl)piperazine were reacted by the same way with the

15 example 197 to obtain the titled compound.

yield: 77%
m.p.. Decomposed(200°C)
'H NMR(G00MHz, CDCls): & 217(3H.s), 2.23(3H,s), 3.31{4H,1),

3.82(3H;,s), 4.03(3H,t), 6.37(2H,m), 647(1H,d), 6.69(1H,s), 7.13(1H.t).
20 T7.45(1H,s) :

2.
6.
1-
p

Example 207
1-{(4,5-Dimethyl-2-methoxyphenyl}aminothiocarbonyl]-4-
(2-phenoxyphenyDpiperazine:

25 Phenyl N-(4,5-dimethyl-2-methoxyphenylthiocarbamate and
1-(2-phenoxyphenyl)piperazine were reacted by the same way with the
example 197 to obtain the titled compound.
yield: 8696
m.p.: oil phase

30 'H NMR(S00MHz, CDCh): & 2.17(3H.s), 2.24(3H,s), 3.19(4H1,
3.80(3H,s), 3.85(4H t), 6.66(1H,s), 6.91(2H,m), 6.98(1H,m), 7.05(3H,m),
7.13(1Hm), 7.23(1H,m), 7.31(2H,m), 7.36(1H,s)

Example 208
- 35 1-[(45-Dimethyl-2-methoxyphenyl)aminothiocarbonyl)-4-
(2~isopropenylphenyl)piperazine: '
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-97- Phenyl N-(5-acetyl -2-nethoxy-4-nethyl phenyl ) carbamate and

1- (3, 5-di net hoxyphenyl ) pi perazi ne were reacted by the same way with t he
exanple 170 to obtain the titled conmpound. yield: 91%5 mp.:

103- 105] er‘;,bmz 1H NVMR(500MHz, CDCl 3): [err] 2.54(3H, spermrdrnbidsl, s) ,
3.27(4H,t) 4H, t), 3.79(6H,s), 3.94(3H,s), 6.13(3H,m, 6.70(1H s),
7.05(1H,s), 8.72(1H, s) Exanmpl e 212 10

1-[ (5-Acetyl - 2- met hoxy- 4- et hyl phenyl‘f&r‘n nocar bonyl ] - 4- (3, 5- di net hy

- | phenyl ) pi per azi ne: Phenyl|

N-(5- acet yl - :ley D4 F-dimetiptirlransthpsyphienybthiocarbamate and

1-(3, 5-di net Ry w&w gnw {v@?&&e& by heSsutRe Wby w:mh the
exanpl e 170 téﬁeObt alﬂ ti .15 d\.ll eI d: 88%

140- 142[ err] 2.30(3H,s), 2. 54(3H s),
2.59(3H,s), yield: F5%5( 4H, t) 3. 70(4H, t) 3. 97(3H s), 6.61(3H M,

6. 70(1H, s ﬁe(%é'i»iés'c 8.72(1H,s) 20 Exanpl e 213 1
-[ (5-Acet ¥ - 2- x%04 nmet henyl ) am nocar bosﬁ % 4233 5-di chl oro-
phenyl ) pi per a4 &5(3& & 2.20(3H,s), 2.21( (3H.s),

N- (5-acetyl - ztmammmmwmam» 67LMEY, . 16112, 6.69(1H.s),

1- (3, 5-dichl reacted by the same way with the
exanpl e 170 ?i(rmu #11 mf@sﬁl@% ound. yield: 78% m p. :
170-172[err] C 1H NMR(500MHz, CDCl 3): [err] 2.54(3H,s), 2.59(3H, s)

3.32(4H, t 30 3.94(3H,s), 6.69(1H ), 6.86(3H, 7.04(1Hs),
869E1HS§0 e 4th ﬁdg ( ) ( ) (3H m, ( )

1-{[ 5- (1- Hydrst k%rme&vmmmmnﬂcé?bonyn 4-
(3, 5-di net hox@phﬁm@}pspﬁfeﬂw

(13F ngﬁﬁg: Kl)x?b g@éztpﬁ WW%A%A{SS@VGd in
-methoxy-5-methy enyl)piperazine were reacted by the same way
15 with the example 197 to obtain the titled compound.
yield: 87%
m.p.. oil phase :
'H NMR(500MHz, cncm & 2.20(3H,s), 2.23(3H,s), 2.20(3H.s),
3.13(4H,¢), 3.83(3H,s), 3.85(3H,s), 4.05(4H,t), 6.69(1H,s), 6.83(2H,m),
20 7.30(1H,s), 7.40(1H,s)

Example 210 :
1-[(4,5-Dimethyl-2-methoxyphenyl)aminothiocarbonyl}-4-(1-naphthyl)
piperazine:

95 Phenyl N-{45-dimethyl-2~methoxyphenyDthiocarbamate and
1-(1-naphthyl)piperazine were reacted by the same way with the
example 197 to obtain the titled compound.
yield: 87%

m.p.. 139-140C
30 'H NMR(500MHz, CDCh): & 2.23(3H,s), 2.24(3H,s), 3.21(4H.1),

3.84(3H,s), 4.09(4H,0), 6.70(1H,s), 7.10(1H,d), 748(5H.m) 7.85(1H,m),
8.22(1H,d)

Example 211
35 1-[(5-Acetyl-2-methoxy-4-methylphenyl)aminocarbonyl}-4- -
(3,5-dimethoxyphenyl)piperazine:
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- 98 - anhydr ous et hanol (15m ), and sodi um borohydri de(17ng) was added
thereto, and then the resulting m xture was stirred at roomtenperature

for 2 hours, concentrated under the reduced pressure to renove ethanol.

and purifi eqyudpygogdgum chr omat ogr aphy( et hyl acet at e: hexane per/&kr8)/06128 5
obtain the titled conpound. yield: 96% "mp.: 152-154[err]C 1H
NMR(500MHz, CDCl 3):[err] 1.41(3H,d), 32(3H,s), 3.27(4H 1),

3.71(4H,t), 3.79(6H,s), 3.87(3H, s) 5704(C1H,q), 6.10(3H,m, 6.63(1H,s), 10
7.01(1H,s), 8.22(1H,.s)

1-{[5-(1- wdr&bmnwj(ﬁzamlmeﬂ&mmmmﬂ}ﬁhaﬁMM} 4-

(13[ ?Sdkﬁez h|y| IO - 'germm were reacbbed lla the same way with
cety oX\- 4 e nocar bony
(35d|rrethyl mn‘é’ H%e@ sarre way with the

exanpl e 214 to : Q196 t he titled corrpound yield: 96% m p

140- 142[ er rg C gk 1 (500MHz, CDO 3): {err] 1.48(3H d), 2.33(3H, s)
X rEn i e (AT OEERTER I T W

1
6.64(1H s), 7. M)
1-[ (2- Met hoxy- 378(6Es)| 394@EH), BB IO, $ TOKIH:s), BT21H.s)
(3, 5- d|nethoxyphenyl)plpera2|ne

{[5-(1-Hydroxyet hyl)-2-nmet hoxy- 4- nethylphenyl]anlnacarbonyl} 4-
(3,5-dinethoxyéﬁ§ﬂ¥*® era2|ne(0 2g, O:. 47nnDI) was di ssolved in

chl or of or 5@4[(5@.«& g BingttoRly U Rsthypheay I RirkinbdtooRy H4UB5 diftiathy 30
added the;rgé ]Htﬂr esul t1ng mxture vvas refl uxedﬂ}fdghr7 16 hours, and
concentrat ed un Eed pressure to renove chloroform and

pﬁri fi efl 3y coPhamylch(ﬁmetglhaph;eﬁm:dyyuanetmlphehﬂ)wbaﬂm&) aﬂJvd) obt ai n
the title co ethy h ﬁ d r
NVR( 50MHz 3) exaf;’:l:}‘u%’ ﬁowgdéfﬁﬁgﬁ 1@&?}&&{ % “f‘?‘(‘eH
15 vield : 88%
m.p.. 140-142°C
'H NMR(500MHz, CDCls): 8 2.30(3H,s), 2.54(3H,s), 259(3H,s),

3.26(4H,t), 3.70(4H, ), 3 97(3H,s) 6.61(3H,m), 6.70(1H,s), 7.06(1H.s),
8.72(1H,s).

Example 213
1-[(5-Acetyl-2-methoxy—4-methylphenyl)aminocarbonyl]-4-(3 5-dichloro—-
phenyl)piperazine:
Phenyl N-(5-acetyl-2-methoxy-4-methylphenylcarbamate and
25 1-(3,5-dichlorophenyl)piperazine were reacted by the same way with the
example 170 to obtain the titled compound.
yield: 78%
m.p.. 170-172°C
'H NMR(500MHz, CDCk): 8 254(3H,s), 259(3H,s), 3.32(4H.0), 3.74(4H.0),
30 3.94(3H,s), 6.69(1H,s), 6.86(3H,m), 7.04(1H,s), 8.69(1H,s)

Example 214
1-{[6~-(1-Hydroxyethy})-2-methoxy-4-methylphenyl]laminocarbonyl}-4-
(3,5-dimethoxyphenyl)piperazine:

- 35 1-[(5-Acetyl-2-methoxy-4-methylphenyl)aminocarbonyi]l-4-
(3.5~-dimethoxyphenylpiperazine(0.2g, 047mmol) was dissolved in
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PCT/ KR97/ 00128 - 99 - 3.87(3H, s),
5.20(1H,d), 5.62(1H,d), 6.59(3H n, 6.63(1Hs), 6.88(1H1t), 6. 99( 1H, s),
8. 32(1H, s) ' Exarrpl e 217 5

1-[(2- Met - t hyl - 5-vi nyl phenyl ) am nocar bonyl 1-4-  pormmerioni2s

(3, 5-di net | ) pi perazi ne:

1-{[5- (1- Hydroxyet hyl ) - 2- met hoxy- 4- net hyl phenyl ] am nocar bonyl ) - 4-
(3, 5-di net hyl phenyl ) pi per azi ne was rea¥ed by the same way with the
exanple 216 to obtain the titled conmpound. 10 vyield: 82% m p.

201- 203[ er r ] Canhydrdus BYANBIIBHD, anDSodum [berotydridetig)swas adadd 3H, s) |

5 63(1H ). Gt%@i%f}mm%%f'ﬁ?m& b e, e B iyt 0

1-[ (5- Acetyl mmqp]remve et anol
(3, 5-di et hOXW chromatéfiiathy{ethylacetatethexane = 1:2) to

N (5-acetyl- i nyl )t hi ocar banat e and 20
1- (3, 5-di t MWM% were reacted by the sane way with
t he exanpl e 19ie1d &ﬁﬁét ain the titled conpound. yield: 82% m p. :
163- 165[ err] C{!“% (500MHz, CDO 3): [err] 2.16(3H,s), 2.56(3H,s),
3.35(4H,t), 3H H 6..06(3H, 6. 73(1H, s),
S e & N&%@ én&). b G $hlan sy SSET) (1R s)
(15),[ (5 5&'AC et yl - 3TN B 70(6HEE; 3. W(BH)SI).)P ﬁ.omfm GO, 6:63(1H,s),

, 5-di me eny
N ( 5- acet ZQ:QM@W&I phenyl )t hi ocar bamat e and
1- (3, 5-di net hyl phenyl ) pi perazi ne were reacted by the sane way with
the exanple 1%@@1@ n the titled conpound. yield: 79%

3032(ar £y ) - 1=~ -Gty -spethory 4 greshyphey lampibodarhgsf 4 9
7.39(1H, s), 8.(BSt¢dimethylphenyl)piperazine:

15 1-[(5-Acetyl~2-methoxy-4-methylphenyl)aminocarbonyl]-4-
(3,5~-dimethylphenyl)piperazine was reacted by the same way with the
example 214 to obtain the titled compound.
yield: 96%6
m.p.. 140~142°C

20 'H NMR(500MHz, CDCh): & 148(3H.d), 233(3H.s), 3.26(4H.1),

3.68(4H,t), 3.87(3H,s), 5.06(1H.q) 6.61(3H,m), 6.64(1H,s), 7.01(1H,s),
8.22(1H,s)

Example 216

95 1-[(2-Methoxy-4-methyl-5-vinylphenyl)aminocarbonyl}-4-
(3.5-dimethoxyphenyl)piperazine:
1-{[5-(1-Hydroxyethyl)~2-methoxy~-4-methylphenyllaminccarbonyl}-4-
(3,5~dimethoxyphenyDpiperazine(0.2g, 0.47mmol) was dissolved in
chioroform(15ml), pyridium p-toluenesulfonate(0.12g, 0.47mmol) was

30 added thereto, and the resulting mixture was refluxed for 16 hours, and
concentrated under the reduced pressure to remove chloroform and
purified by column chromatography(ethylacetate hexane=1:2) to obtain
the titled compound.
yield: 849

35 mp.; 163-165C
'H NMR(500MHz, CDChk): & 2.31(3H,s), 3.23(4H,1), 358(4H.t), 3.77(6H,s),



WO 98/ 00402 PCT/ KR97/ 00128
- 100 - Exanpl e 220 :

1-[ (5- Acetyl - 2- net hoxy- 4- et hyl phenyl ) am not hi ocar bonyl ] - 4-

(3, 5-di chl orophenyl ) pi perazine: 5 Phenyl

N-(5-acetyl - gq y-4- et hyl phenyl ) t hi ocar bamat e and PCT/KR97/00128
1- (3, 5-dichl orphenyl) pi perazine were reacted by the sane way with the
exanple 197 to obtain the titled conpougéj yield: 79% m p. :
201-203[err]C 10 1H NWVR(500MHz, CDC 3)*[err] 2.20(3H,s), 2.57(3H,s),

3.46(4H,t 92( 3H, 5(4H,t H, 6. 88 , 1.72(1H,s),
S ENIH S ENGHenEaH ), BE2IHY, 65 m), Seacie, easdly,” (F S
1-{[5-(1- I—Iydro>@$(ﬁ;t1 xy 4- et hyl phenyl ] am not hi ocar bonyl }-4 15

- (3, 5-di net hoxyp s%pl perazin

1-[ (5-Acetyl - 2-met hoxy 4- et hyl phenyl ) am not hi ocar bonyl - 4-

(3, 5-di net hoxy Examypie (Blfer azi ne was reacted by the sane way with the

L6 145 o1 P?@Mﬁobﬁ%‘% Damin o 2 s2(sti o).
3.35(4H, 1), dnwbﬂngyny Rpiperazing’s) | 4. 11(4H,t), 5.06(1H, q),

6.13(3H m, 6. %dro ethyl}13-shethox -74-Hétﬁ énylﬁmxﬁwwh 2422

1-{[ 5 (1- Hydrox%&%@gg’zqwt th phepyi 3 réoéa[‘&xg%? éﬁ}m“

-(3,5-dinethylp

1-[ (5- Acet yl - 2- mmﬂama tnemmylhpﬂlenlyﬂechnommmd)car bonyl -
(35d|meth¢ E 9§3era2|ne was reacted by the sane vvay with the 30
tal n

exanpl e 214 titled conmpound. yield: 93% m p. :
150- 152[ err] C ‘M.ps 500MHz, CDCl 3): [err] 1.44(3H,d), 2.29(6H, s),
2.32(3H,s), I mom GDER):318, 2129(GH,EX (2134(8M,s) 5328 (4EE (13 63EIER),

(3.0 o8 é“&ﬁ(an.é’f’ 52221 4f 50615 06 SlaBm), 6631H/S, ¥H604H2
702(1H,s), 832(1H,s) -
15
. Example 218
~[(5-Acetyl—2—methoxy-4—methy1phenyl)ammot}uocarbonyl]—4-
(3,5-dimethoxyphenyl)piperazine:
Phenyl N—(5-acetyl-Z-methoxy-4—methylphenyl)thxocarbamate and
20 1-(35~dimethoxyphenyl)piperazine were reacted by the same way with
the example 197 to obtain the titled compound.
vield: 82%
m.p.. 163-165C
'H NMR(500MHz, CDCL): & 2.16(3H,s), 2.56(3H,s), 3.35(4H,t),
95 3.91(6H,s), 4.03(3H,s), 4.13(4H,t), 6.06(3H,m), 6.73(1H,s), 8.62(1H,s)

Example 219
1-[(5-Acetyl-2-methoxy-4-methylphenylaminothiocarbonyi]l-4-
{3,5~dimethylphenyl)piperazine:

30 Phenyl N-(5-acetyl-2-methoxy-4-methyiphenylthiocarbamate and
1-(3,5~dimethylphenyl)piperazine were reacted by the same way with
the example 197 to obtain the titled compound.
yield: 79%4
m.p.. 180-182°C

- 35 'H NMR(500MHz, CDClL): & 2.29(6H,s), 257(6H,s), 3.32(4H.t).
3.92(3H,s), 4.12(4H,t), 6.56(3H,m), 6.72(1H,s), 7.39(1H,s), 863(1H.s)



-101 - Exanpl e 223

1-{[ 5- (1- Hydroxyet hyl ) - 2- net hoxy- 4- net hyl phenyl ] am not hi ocar bonyl } -4
- (3, 5-di chl or ophenyl ) pi per azi ne:

1-[ (5- Acet yl - 2- met hoxy- 4- met hyl phenyl ) am not hi ocar bony] - 4- 5

(3,5-di Ch'?&dﬂﬁ@@%" ) pi perazine was reacted by the same wagrxrbieiiae
: to o ;

exanpl e 21 ain the titled corrpound yield: 77% m p. :
166-168[err] C 1H NVR(500MHz, CDC 3 [err] 1.45(3H,d), 2.33(3H,5s),
3.35(4H,t), 10 3.84(3H,s), 4. 03(4H t)' “07(1H,q), 6.68(3H m., 6.83(1H ),
7.37(1H, s), 7.82(1H, s) Exanpl e 224 Et hyl

2-({[4-(3, 5- dlnethoxyphenyl)plpera2|no]carbonyl} 2- met hoxy-4,5- 15
di met hyl ani | |W§E

1-[ (4, 5- D et byl - 2- enyl ) am nocar bo - 4- (3, 5-di et hoxy
phenyl ) pi per aZi Hﬂ%‘(ﬁl[}'gbxg 4 ﬂ’éf”?@ﬁ)’ﬂéﬂqum&"gmﬂi?“

di met hyl f or ma{8 StelictiotophemyDpiperasinelr i de( 18. 5ng, 0. 5ol ) was added
thereto, a d U - e ure.
Then. et hyP. brad ﬁéﬁ“@%&@“@%@%%&%%@ﬁ the -
resul ting nixi mmmr canted dyt ther same way withe the
reduced press%wgbgm tHe Sitled Woridungnd purified by col um

chr omat ogr aph cetate: hexane=1:2) to obtain the titled conmpound.
yield: 79% 25 oi | phase 1H NMR(500MHz, CDCI 3): [err] 1.36(3H1t),
2.15(3H, s), 2nﬂﬂ( 26!1-5203'{2 91(4H t) 3. 22(4H, t) 3.82(6H,s), 4.12(3H,s),

4. 18(2H S 59321517| @( l e 225
Et hyl - ?P4 ﬁgg)at t'l j& raéé& ’m?r 5oy ] %91? oxy- 4, 5-

di et hyI ani | | 7.712 ,s) 857(1H.S
-[ (4, 5-D et hyI 2- met hoxyphenyl ) am nocar bonyl | - 4-

(3, 5-di net hyl %% %bferazi ne was reacted by the sane way with the 35
exanpl e 224 t he titled conmpound. yield: 78% WO
98/ 00402 1-{[5~-(1-Hydroxyethyl)~2-m oxy-4—methylphenyl]dmmothi2€imcml7}f-é0128

- 102 - 35 ~(35-dimethoxyphenyl)piperazine:
1-[(5-Acetyl-2-methoxy~4-methylphenyl)aminothiocarbony]-4-
(3,5-dimethoxyphenyl)piperazine was reacted by the same way with the
example 214 to obtain the titled compound.
yield: 94% :

20 mp. 146-148C ,
'H NMR(500MHz, CDCl): & 1.44(3H,d), 2.32(3H,s), 3.35(4H,),
3.78(6H,s), 3.84(3H,s), 4.11(4H,t), 5.06(1H,q), 6.13(3H,m), 6.66(1H.s),
7.41(1H,s), 7.77(1H,s)

25 Example 222
1-{[5-(1-Hydroxyethyl}-2-methoxy-4-methylphenyllaminothiocarbonyl}-4
~(35-dimethylphenyl)piperazine: |
1-[(5-Acetyl-2-methoxy-4-methylphenyl)aminothiocarbony}-4-

(3 5-dimethylphenyl)piperazine was reacted by the same way with the

30 example 214 to obtain the titled compound.
yield: 93%

m.p.: 150-152C
'H NMR(500MHz, CDCh): & 144(3H,d), 2.29(6H,s), 2.32(3Hs),
3.30(4H,t), 3.84(3H,s), 4.07(4H.¢), 5.06(1H,q), 6.61(3H,m), 6.66(1H,s),

35 7.38(1H,s), 7.79(1H,s)



.. oil phase 1H NVMR(500MHz, CDCl 3): [err] 1.26(3Ht), 1.56(6H,s),
H, s), 2.24(3H,s), 3.32(4H,t), 3.52(4Ht), 3.82(3H,s), 4.15(2H q),
H, s), 6.70(3H, M, 6.94(1Hs), 7.46(1H, s) 5  Exanple 226 _

p
17(3
18(2
({[4- (3, 5- D net hoxyphenyl ) pi per azi no] car bonyl ) - 2- met hoxy- 4, 5-
th
[ 4-

7
8
{
I met hyl ani | woopoeaes i ¢ aci d: Et hyl PCT/XR97/00128

({ (3, 5-di net hoxyphenyl ) pi per azi no] car bonyl ) - 2- met hoxy-4, 5- 10

di met hyl ani I'i no) acet at e( 200ng, O 41l Was dissolved in

di oxane:distilled water(4:1, 15m ), |ithfum hydroxi de nonohydrate(50. 7ng,
1.23mmol ) was dedtggéeto, and then the resulting m xture was stirred
at roomtenper 3 hours, acidified with 1N hydrochloric aci d,
extract ed w t h le{[6y(laElydesxyethyl)-2erethdxy-d-rietiiphadllanihothicearbengR-4 15 t he
reduced pressury _q,P gﬁﬂ@%&ol vent, and purified by col um
chr omat ogr aphy ezgié ace 2) to obt ain the titled conpound.

yi el d: 80% -mtn@m-p yierisotbivearbonyl=d3) . [err]

214(0305). & 236 tbronhed m s, s A ol Bearpi
227 ° 2({[5"%@&?%%@9 “H?Fl carbonyl) -2-nethoxy-4,5- 25

di met hyl ani | i no')ekﬂ:e'ﬂ% aci d: Et hyl

m
2.
4.
2-
di
2-

2-({[4-(3,5-di 1 Fg )p| perazmo]carbonyl} 2- met hoxy- 4, 5-

di met hyl ani | i nqQ e was reacted b the sarrewa wi th the exanple

226 to obtain t NMR(G0OMEZ (k) & 1.45(FHd) 2 sB@.35(H,1),170- 171[err] C
1H NVR(500Mi3, 3BAGER), 4651 ¢ :ﬂgﬁﬁ 0

3. 35(4H, t)Nw 3H s() ¥5igl((2 % 6(4 (3 Lb%hm-%s) Mﬂ%) 6. 80( 1H, s)
Exanpl e 228 Bngﬁ[l-? - Hydr oxy- 4, 5- di rret hyl phenyl ) am nocar bonyl | - 4-

(35- di nret hoxyphenyl ) pi per azi ne: WO 98/ 00402

PCT/ KR97/ 00128 Example 224 - 103 -

Ethyl 2-({[4-(3 5-dxmet.‘noxyphenyl)p1perazmo]carbonyl}-2-methoxv-4.5-

15 dimethylanilino)acetate :

1-[(4 5-Dunethyl-2-methoxyphenyl)armnocarbonyl]-4-(3 5-d1methoxy
phenyl)piperazine(0.2g, 0.5mmoal) was dissolved in _
dimethylformamide(15ml), sodium hydride(185mg, 0.5mmol) was added
thereto, and the resulting mixture was stirred at room temperature.

20 Then, ethyl bromoacetate(83.5mg, 0.5mmol) was added thereto and the
resulting mixture was stirred for 3 hours, concentrated under the
reduced pressure to remove the used solvent and purified by column
chromatography(ethylacetate'hexane=1:2) to obtain the titled compound.
yield: 7936

25 mp. oil phase
'H NMR(S00MHz, CDCk): & 1.36(3H,t), 2.15(3H,s), 2.23(3H.s), 291(4H.1),
3.22(4H,t), 3.82(6H,s), 4.12(3H,s), 4.18(2H,s), 5.98(3H,m), 6.69(1H.s),
7.03(1H,s)

30 Example 225
Ethyl 2-({[4-(3,5~dxmethylphmyl)p1peranno]carbonyl}-2-methoxv-4.5-
dimethylanilino)acetate :
1-[(4,5-Dimethyl-2-methoxyphenyl)aminocarbonyil-4-
(3,5-dimethyiphenyl)piperazine was reacted by the same way with the
- 35 example 224 to obtain the titled compound.
yield: 78%



(a) 4,5-Di nethyl-2-nitrophenol: To 3, 4-di net hyl phenol (12. 1g, 0. 1nol),
trifluoacetic acid(250m) was added, and in water bath sodium
nitrite(12.4g, 0.18nmol) was added 5 slowy. The resulting m xture was
stirred at roomtenperature for 14 hours and concentrated under the
reduced prﬁgw 0 renove trifluoroacetic acid, folpepRAsgagddi tion
of water (15 extracted with ether and purified by colum

chromat ography to obtain the titled conmpound. 10 vyield: 80% 1H
NMR(500MHz, CDA 3: [err] 2.23(3H, s)7 18 29(3H,s), 6.93(1H,s), 7. 84(1H, s)
(b) 4,5-Dinethyl -2-hydroxyaniline: 15 To 4, 5-di nethyl -2-nitrophenol (11. 7g,
0. 07nol ), temmhmlilﬂliw an(100n1) and et hanol (40m ) were added, and 10%

pal I adi unt a4 d $085I %ﬁj %—Ksﬂgsld then the
m xture was rogengt on re was :
concentr at ec?%fﬂaﬂys 3331&51‘3{ 3&2 @d é’a‘iﬁﬂ; 3@%0 obtain the

titled conpdd/IO(3HAN), 694¢1H;s),7746(1H,s)1H NI\/R( 500MHz, CDCl 3): [err]

2.11(6H,s), 6.56(2Hs) (c) Phenyl
N- (4, 5-difret hyl - 2- hydr oxyphenyl ) car banat e: To
4, 5-di net hyl %am | i ne(6.80g, 0.05nple), nethylene 25

chI oride( 10%11 wﬂﬁb ﬁ@ﬁﬁ,&? - 0- 05nol e)
was added sl 8“}4 A?ﬁer stl,rr g for ours, ngltlon 0 V\'/gter(150rﬂ)

extraction de and col um chr omat ogr aphy gave - the

titled conpoBthyl 2—({[4-63&-%%[3(& Mﬁﬂmylmﬁmﬂ}eﬂﬂ-

N o (1 ﬁhty@ﬁﬂﬁ*@‘. ‘?‘*zﬂ%"ﬂwﬁf?%% b O o 4

m xture of pREKsM Wﬂﬂ mmte@'hm. 724,
0. 03rmol ) andlmﬂaﬁpm& c?@dﬁmtolandw eei’&wth{ isieir was

%dgg/ nggzw ttirreatl rri ngtembUt Kl di rre%hl){tlmﬁ_ls’l Xm&{HeﬁrHﬁ(ﬁq q%idr I e)7/ 00128
- 104 - acid, extracted with ethylacetate, filtered to dryness, concentrated under
15 the reduced pressure to remove the used solvent, and purified by
colurmn  chromatography(ethylacetate’hexane=1:2) to obtain the titled
compound.
yield: 8096
_ m.p.. 188-189°C
20 'H NMR(500MHz, CDCh): 3 2.14(3H,s), 2.23(3H,s), 293(4H,0), 3.35(4H.1),
3.75(6H,s), 3.87(3H,s), 4.18(2H,s), 5.96(3H,m), 6.71(1H,s), 7.71(1H.s)

Example 227
2~({[4-(3 5-Dimethylphenyl)piperazinolcarbonyl}-2-methoxy-45-

25 dimethylanilino)acetic acid:
Ethyl 2-({[4-(3,5~dimethylphenyl)piperazinolcarbonyl}-2-methoxy-4,5-
dimethylanilino)acetate was reacted by the same way with the example
226 to obtain the titled compound.
yield: 78%

30 mp.: 170-171C
'H NMR(500MHz, CDCL): 8 2.13(3H.s), 224(9H,5), 2.91(4H,t), 3.35(4H.1),
3.83(3H,s), 4.18(2H,s), 6.45(3H,m), 6.70(2H,s), 6.80(1H,s}

Example 228
35 1-[(2-Hydroxy-4,5-dimethylphenyl)aminocarbonyl}-4- -
(3,5-dimethoxyphenyl)piperazine: :



was added. Then the m xture was stirred for 2 hours, and water (150m )

was added thereto. The resulting m xture was extracted wi th nethyl ene
chloride, dried, concentrated under the reduced pressure and purified by
col utm chr omat ography to obtain the titled conpound. 5 vyield: 83% 1H
NVR( 500MHz, wD@sM02 [err] 0.27(6H,s), 0.98(9H,s), 2.17(6HpCIKR7H0$B( 5H, m) ,
730( 2H, s) (e) 1-[(2-Hydroxy-4,5-dinethyl phenyl)am nocarbonyl]-4- 10
(3, 5-di net hoxyphenyl ) pi per azi ne: Phepy!
N-[2-(t-butyldi nmethyl silyloxy)-4,5-di methyl phenyl ] car banat e (0. 17q,

0. 5nmmmol e) and 1- (3, 5-di net hoxyphenyl ) pi perazi ne(0. 13g, 0. 6nmol e) were
di ssolved in tetrahydrofuran(10m ), and thereto with stirring
DBU( 0. 09g, 0. 6kadod,5yDimethpl2etlitrophéndlhe resulting mixture 15 was stirred

f 2 h , L ke tai titled
compound, °§‘?’C$’5;@%@?f‘ﬁﬂ%@ﬁmﬂ%@w&fé&m&&ﬁ oD 3)
7151 Sy T i e s e e

: , M, 5. h , anpl e
229 . 1 -[( h‘él—%gﬁ)%e% S-Z%Illk %géwﬁﬁga_'rzéggs&eon :E:e for F{2TP

(3, 5-di net hoxy *Mq@

III-E:ZB gyg.rox%/h4tﬂﬂublmdl¢' ) ig| adid,nfollpwedbbyratdditiondof water(150mi), extractth ?]vith h
-(3,5-dine @H,wz e . M e
exanpl e 228 tg g%?a%ﬁ e ti tpg?o!)@rf‘goun .Lﬁwﬁgﬂ aﬁégﬁ&i{@%ﬂwm p.:

160- 162[ err] C c8®PoUnd. N\VR(500MHz, CDCl 3): [err] 2.13(3H,s), 2.17(3H,s),

2.31(6H,s),10 yield @®§4H t), 3.75(4H t), 6.73(3H,m, 6.81(1H s), 8.86(1H,s)
Exanpl e 230 1 '

1-[ (2- Hydr oxy- 4, m&%)anf n%@%(?’gcﬁ)yp]zg@q@) S B[OHSY ophenyl) 35
pi per azi ne: 7.84(¥hehy| ~ N- [ 2- hydr oxy- 4, 5- di net hyl phenyl ) car bamat e .and
WD 98/ 00402 PCT/ KR97/ 00128
- 105 - (b) 45-Dimethyl-2-hydroxyaniline:
15 To 4,5-dimethyl-2-nitrophenol(11.7g, 0.07mol), tetrahydrofuran(100ml)
and ethanol(40ml) were added, and 10% palladium/activated
carbon(0.57g) was added slowly, and then the mixture was
hydrogenated for 5 hours. The reaction mixture was concentrated and
chromatographed by the same way above to obtain the titled compound.
20 vield : 77% '

'H NMR(500MHz, CDCL): & 2.11(6H.s), 656(2H.s)

(c) Phenyl N-(4,5-dimethyl-2-hydroxyphenyl)carbamate:
To 4,5~dimethyl-2-hydroxyaniline(6.80g, 0.05mole), methylene

25 chloride(100ml) was added and then phenyl chloroformate(8.0g, 0.05mole)
was added slowly. After stirring for 2 hours, addition of water(150ml),

extraction with methylene chloride and column chromatography gave
the titled compound. |

vield: 92%

30 'H NMR(500MHz, CDCL): & 2.17(6H,s), 6.74(1H.s), 7.15(5H.m),
7.31(1H,s) .

‘ | (d) Phenyl N-[2-(t-butyldimethylsilyloxy)~4,5-dimethylphenyllcarbamate:
To a mixture of phenyl N-(4,5~dimethyl-2-hydroxyphenyl)carbamate

- 35 (7.72g, 0.03mol) and imidazole(2.2g, 33mmol), methylene chioride(100ml)
was added, and with stirring t-butyldimethylsilylchloride(5.0z. 33mmole)



1- (3, 5-di fluorophenyl ) pi perazine were reacted by the sane way with the

exanple 228 to obtain the titled conpound. yi el d: 80% m p. :
152-154[err]C 5 1H NVR(500MHz, CDCl 3): [err] 2.17(3H,s), 2.20(3H,s),
3.30(4H,t), 3.70(4H 1), 6.40(3H, m, 6.70(1H,s), 6.82(1H,s), 6.98(1H,s)
Exanpl e 23g%g

PCT/KR97/00128
-[ (2- hydroxy-4, 5- di met hyl phenyl ) am nocar bonyl ] - 4- (3, 5- di chl or ophenyl ) 10

pi per azi ne: Phenyl N-(2-hydroxy-4,5-di net hyl phenyl) carbamate and
1- (3, 5-di chl or ophenyl ) pi per azi ne vverex €acted by the sane way with the
exanpl e 228 to obtain the titled conpound. leld: 77% 15 m oi |

phase 1Hmwmrktedwﬂhenomem;xuqequ stirrel for, g)homzmQMatgru%m&( 4H 1),
3-569(4H, %%) was &g%%(éﬁréﬁ: ﬁe@%&%{o ) mb@uftl WS Extracted il nfethylend 0
PCT/ KR97/ 001§gonﬁe dried, concgn\%'a the reduced pressure and purified by
column chromatography to obtam the titled compound.
5 vyield: 83%
'H NMR(500MHz, CDCL): 8 0.27(6H,s), 0.98(3H,s), 2.17(6H.s),
7.12(5H,m), 7.30(2H,s)

{e) 1-[(2-Hydroxy-45~dimethylphenyl)aminocarbonyl]~4-

10 (3,5-dimethoxyphenyl)piperazine:
Phenyl N-[2-(t-butyldimethylsilyloxy)-4,5-dimethylphenyllcarbamate
(0.17g, 0.5mmole) and 1-(3,5~dimethoxyphenylpiperazine(0.13g,
0.6mmole) were dissolved in tetrahydrofuran(10ml), and thereto with
stirring DBU(0.09g, 0.6mmole) was added, and the resulting mixture

15 was stirred for 2 hours, concentrated and chromatographed to obtain
the titled compound. '

yield: 87%

m.p.: 145-146°C

'H NMR(500MHz, CDCls): & 2.14(3H.s), 2.18(3H.s), 3.26(4H}t), 3.67(4H).
20 3.79(6H,s), 6.07(3H,m), 6.40(3H,m), 6.67(1H,s), 6.82(1H,s), 8.87(1H,s)

Example 229
1-{(2~-Hydroxy-4,5~dimethylphenyl)aminocarbonyl}~4~
(3,5-dimethoxyphenyl)piperazine:

25 Phenyl N-[2-hydroxy-4,6-dimethylphenyl)carbamate and
1-(3,5-dimethylphenyl)piperazine were reacted by the same way with
the example 228 to obtain the titled compound.
yield: 84%

m.p.: 160-162°C

30 'H NMR(S00MHz, CDCl): & 2.13(3H.s), 2.17(3H,s), 2.31(6H,s),

3.26(4H,t), 3.75(4H,t), 6.73(3H,m), 6.81(1H,s), 8.86(1H,s)

Example 230

1-[(2-Hydroxy-4,5-dimethylphenyl)aminocarbonyl}-4-(3 5-difluorophenyl)
35 bpiperazine:

Phenyl N-{2-hydroxy-4,5~-dimethylphenyllcarbamate and



- 106- Antitunor activities of conpounds of the present invention were

tested in vitro against 5 kinds of human tunor cell lines and 2 ki nds of
| eukem a tunmor cell lines. The method and result of in vitro tests is as
follows. 5 Experinmental 1 : In vitro antitunor effect against human
tunor cell wo shbddgs- A. Tunor cell |ine: A549 ( heerRrRYoL28 TR |

| ung cell) 10 SKOvV- 3 (human ovari an)

HCT- 15 (human col on) XF 498 (human CNS)
SKMEL-2 (human mel anoma) 15 B. SRB A8y Met hod. a. Human solid

tunor cell lings, A549(non-small lung cell), .. SKMEL- 2( nel anoma) ,

HCT- 15( col on) , 15{&rdifluarapheny]piperazine-veene reaotsd by thecsame way withether ] C,
in 5% CO2 incekamnples228 td @bidie tRe titRY cobgbindedi @ cont ai ni ng 10% FBS,
whil e they wer %eld.mg(%ansfer-cul tured successively once or tw ce per week.
Cell eultures " di ssolved in a solution of 0.25%trypsin and 3 nmMV

CDTA ~ PBS(- mBAadS5ghidCel | s were separated from media which the cells .
tigck : 1 | dded
TS LS RO, gl et smesmal B, gy

into each well ,of - ate an e a ,
37[err’] C, for §40F§SP)§?6°7OPJH-SE.&@2MS§MUQ was dissolved in alittle

DVBO and diluted wwth 30 the used nediumto a prescribed concentration for
experinments, Wg@hn the final concentration of DVMSO was controll ed
bel ow 0. 5% ) iumof each well cultured for 24 hours as above b.

was * r enov dal @yhydnoxy 24, 5udimethydphenyDaminacktbonyl]-4r 3G -dichidrephenypar ed
inc. was Phpstesingtt 0 each well and the wells were cultured for 48

\?\ggreséd-cli-zét“ nethyl\,\Hz-g%%g El at_%_%th%%hlegﬁsceagba%aéhaendom nt of time drugs
PCT/ KR97/ 00128 1-(3,5-dichlorophenyl)piperazine were reacted by the same way with the
example 228 to obtain the titled compound. |
yield: 77%
15 m.p.: oil phase _
'H NMR(S00MHz, CDCls): & 2.15(3H,s), 2.20(3H,s), 3.32(4H,t), 3.69(4H.t),
6.29(3H,m), 6.69(1H,s), 6.81(1H,s), 8.65(1H,s)

20



- 107 - e. According to the SRB assay nethod, cell fixing with TCA,

st ai ni ng with 0.4% SRB sol ution, washing with 1% acetic acid and
el ution of dye with 10mM Tris solution were carried out on Tz pl ates
and cul ture-ended plates, and then, OD values were neasured at 520 nm
on of result a. Time zero(Tz) val RRemeRser m ned
vmth masﬁoﬁWe SRB protein value at the point of*?fme drugs were
added. 10 b. Control value(C) was deternmined with the OD val ue of an
wel | untreated with drug. - 106 -Drug-treated test value(T) was
determned with the OD value of 15 drug-treated well. d. Effects of

drugs were em:uﬁﬁh&daemmesrdm&nﬁd\maulcﬁtﬂﬁrprea&it inventi@r Gwére fesledbi tion,

el lu Lllrlpgs&em S Aghitef 5 i e g et s iy ool 80 g

T<Tz, by1 a:rbmn;:r‘czll liries. fl‘ésmethod and aes.ultsnbm vitrot testsnisxas t abl e 1.
* REFERENCE ?(ﬁlow’s) . Skehan, R Strong, D Scudiero, A Mnks, J. B.
Mcnahan, nl;).:\ Vistica, J. Warren, H Bokesh, S. Kenny and M R Boyd
: Proc. A Assoc. Cancer Res., 30, 612(1989) 2) L. W

Rubi nst ei n, Expeliméfitadrinkdn, vitto. dntitimor| effdst alfeinst MumarStumor cellosi ni, P.
Skehan, D. S géero A. Monks and M R boyd.; J. Natl. 30 Cancer Inst.,

82, 1113(199 3) P. Skehan, R Strong, D. Scudiero, A nonks, J. B.

I\/bmahan D. T. Vistica, J. Warren, H Bokesh, S. Kenny and M R

Boyd. ; J, Nat|a. Tumor CaloMe | 7549 82, 1HAHzhO8SH-smallury chipsul ts.

It was fowd t hat corrpounds (gKb{}esprea_?nt |nvent|)on have the WO
uman ovanan) pcT/ KR97/ 00128

98/ 00402
: HCT-15  (human colon)
XF 498 (human CNS)
SKMEL-2 (human melanoma)

15 B. SRB Assay Method.

a. Human solid tumor cell lines, A549%(non-small lung cell),
SKMEL~2(melanoma), HCT-15(colon), SKOV-3(ovarian),
- XF-498(CNS) were cultured at 37T, in 5% CO2 incubators using the
20 RPMI 1640 media containing 109 FBS, while they were
transfer-cultured successively once or twice per week. Cell cultures
were dissolved in a solution of 0.25% trypsin and .3 mM CDTA

PBS(-) and then cells were separated from media which the cells were
sticked on.

b. 5X10°~2% 10" cells were added into each well of 96-well plate and
cultured in 5% CO2 incubator, at 37°C, for 24 hours.

c. Each sample drug was dissolved in a little DMSO and diluted with
the used medium to a prescribed concentration for experiments,
wherein the final concentration of DMSO was controlled below 05%.

d. Medium of each well cultured for 24 hours as above b. was

removed by aspiration. Each 200 21 of drug samples prepared in c. was
3  added into each well and the wells were cultured for 48 hours. Tz(time -

zero) plates were collected at the point of time drugs were added.



-108- superior antitunor activities than those of cisplatin, one

control, and equal to or higher antitunor activities than those of

adri amycin, anot her control, against human solid cancer cell lines. 5
Tabl e 1. ED50=[err] g/ m Ex.
No. A549  wo odlbedd- 3 SK- MEL- 2 XF- 498 HCT 15 pcr/Kr900128 0. 007
0. 022 0. 07 0. 94 0. 093 5 0.71 0. 96
0.60 - >10.0 0.96 10 9 - 0. 15 0. 07 0.21

0.11 0.11 11 0.91 ~¥W'-0 56 0. 62 0.73
0.71 14 0. 022 0. 02 0. 001 0.16 0. 007

15 0. 002 e Accayding to the SRBossgsay metlnd3ell fixingowithsTC4, staining

0. 008 0. @ith 0.4% gélution, WQBQQE with 1% &&dic acid andléution of0: 018
0.01 0. 02 ) L0770, 0.0 , 22 - 00 0. 006

0. 027. 0. 008¥%e With 1§'B. [fris solutiopjwere °a'6!eég°“t on Ty plpies and o o9

0. 092 0. &ilture-ended Flates, and théh, OD valGeere measuved ht 520 nifl. 234
0.01 27 0. 02 0.11 0.01 0. 046 0. 165

28 0. Og 0.07 0. 001 0.41 0. 05 46 0.21
0.12 * 0. 68 Calculatiop ofzresult 0. 16 47 0.92 0. 62

0. 47 0. 64 0.81 53 0. 47 0. 47 0. 64

0. 67 0.71 . 5 0.017 .0. 002 0.01, . 0.013

0. 045 £ 72. Time gep{Tz) valuewas determined) vigh measuriggthe SKB” (55 30
63 0. 04 oprotein ¥ahie at the pointldf time drigsOwere added). 07 64

0.42 10 56 0.52 0.23 0. 37 73 0.01

0. 0054 0.02 0.013 0,012, L. 74 0.016 0.0138

0. 02 0. 026b- Contrel walye(Gswas determined with the 0O value of gnowell 0. 09
0. 13 0. 1@ntreated wit® @8g00402

PCT/ KR97/ 00128 Ex No A549 SK-OV-3  SK- MEL-2 XF 498

HCT 15 81 0. 0032 0. 0007 0. 0107 0. 0097 0. 0054

82 0.0676 ¢ Dougrhreated tesd Gilge(T) wag determined vwithyshe OD value of
15 drug-treated well

d. Effects of drugs were estimated with growth stimulation, net
growth inhibition, net killing etc. calculated from Tz C and T.

20 e i T = Tz cellular response function was calculated by
100x(T-T2z)/{C~Tz), and if T ¢ Tz, by 100X{(T-Tz)/Tz. The results
are shown in the next table 1.

* REFERENCE

25 1) P. Skehan, R. Strong, D Scudiero, A. Monks, J. B. Mcmahan, D. T.
Vistica, J. Warren, H. Bokesh, S. Kenny and M. R. Boyd : Proc. Am.
Assoc. Cancer Res., 30, 612(1989)
2) L. V. Rubinstein, R. H. Shoemaker, K. D. Paull, R. M. simon, S.
Tosini, P. Skehan, D. Scudiero, A. Monks and M. R. boyd. ; J. Natl.

30  Cancer Inst., 82, 1113(1990)
3) P. Skehan, R. Strong, D. Scudiero, A. monks, J. B. Mcmahan, D. T.
Vistica, J. Warren, H. Bokesh, S. Kenny and M. R. Boyd.;J, Natl.

. Cancer Ins., 82, 1107(1990)

- 35 D. Results.
’ It was found that compounds of the present invention have the



85 0. 048 0.117 0. 039 0. 104 0. 10 88 0.014
0. 043 0. 02 0. 009 0.011 99 0. 43 0. 41
0. 40 0.52 0. 36 100 4.54 3. 02 3. 47
0. 66 4.21 10 103 0.52 0. 46 0. 49 0.36
0.33 Srooasa O- 4 0.91 0. 86 0. 53 per/xReT 9
110 %%8 1. 06 0. 97 0.81 0.69°C" 1%%
0.56 6. 43 0.22 2.07 0.61 128 0. 40
0. 37 0.42 0.44 0.5108 - 132 0. 03 0.01
0.03 0. 04 0. 04 133 0.57 0.94 0.53
8- 8 (1)65 - 0.Superior antx&ﬂﬂoroacﬁinﬂ&)%an théseOsiOdisplatin) ofie S¢ontrol, 6£th02 0. 066
140 0. 33 STual t op higher é’ﬁ’m w&“'soth;‘i‘li' 8‘°jsg_2°fo?%am9"‘g' 142
0. 015 0.2mother contwl,oagainst humanwlid cancer cel} lines. 143 0. 0004
0. 0095 0.0121 0. 0009 0.0108 25 147 0. 031 0. 092
0. 024 0.18 148 0.01 0. 0.03
0. 05 0‘§§3e1. 151 0. 004 0.008 0.8§9mﬁmwh“o.007
0. 037 0 . ) ). 44 30
156 0.06 | EX. No. o A5 %“6@"% K-MEL2| XF "E?‘g? °HCT 1§:)
0. 00002 0.[0oQo2 0043 00024 0. 4002 . 05
0. 10 0. ezQp gogg 092 1_35@0.7____\0333199102&%
PCT/ KRO7/ 00128 5 0N 0.6 060 |- T410.0 0.96Ex No.
A549 - A3 SKVEr=—2 F—agf————rfﬁhﬂﬁ +74 ). 000645
0. 00372 0.loo®33 @Ioosf2 087001809 0.21 1941 0.0037 0. 0097
0. 0233 0.[00 OONREIOE: T7% 0152 o.5 0.27
0. 49 0. S18 081, 05§ L] 082, :0" 073 150m (o715
0. 09 1794 b4 8. 98 0010- 12 o 74 0.63
183 0. 42 2&9%@ 2.02'7 000% 4 0 lfz_.-a?L 1007 184
0. 28 0.B415 0.002 00512 | 005820 0035 1900038 |0.004
0. 008 0. : :
1596 | ooos” | o084 | o088 0.005 061
17 0.018 001 0.021 0.077 0.008 .
22 0.0009 -0.006 0.027 0.0053 0.01
23 0.09 0.04 0.00 0.092 0.05
20 1 o4 0.03 0.006 0.01 0234 | 001
27 0.02 0.11 0.01 0046 | 0.165
28 0.06 0.07 0.001 0.41 0.05
46 0.21 0.12 0.08 0.14 0.16
> g 092 062 047 064 0381
53 0.47 0.47 0.64 0.67 0.71
56 0.017 0.0027 0.01 0.013 0.045
20 57 0.27 Q.15 0.18 0.22 0.%
63 0.04 01 0.11 0.03 0.07
64 0.42 0.56 052 0.23 0.37
73 0.01 0.0054 0.02 0.013 0.012
- 74 0.016 0.0138 0.02 0.026 0.021 -
i 0.19 0.09 0.09 013 012 -




191 0. 09 0.28 0. 06 0. 47 0. 40 198

0.021 0. 068 0. 008 0.072 0.56 15 200 0.50
0.53 . 0. 26 1.01 0.44 201 0.014 0. 053
0. 049 0. 026 0.071 202 0.57 1.26 0. 48
2.09 O waslesso0402 206 0. 47 0.54 0. pérmrommoss 70
0. 38 Cisplatin 0.8184 0.7134 0.7147 0.7771 3.0381
Adriamycin 0.0168 0.0176 0.0108 0. 0250 1.6689 25
Experi mental 2. In vitro antitunut¥®fects agai nst ani mal | eukenia
cells. A _Materials: 30 Tunor cel I’§ lines : L1210( nouse
| eukem a cel l) Y _ _B38 sel | d
neopl asma cel I',@x' No. BAsﬂ%f hg rﬁK p)\‘/,paFﬁrK MP;YnB \Q%g@% ﬁE&g?éT e
concentrationg og1L1P1Q.g03¢ Pd »880@“) S belomoqul jur g@oan 3p dﬂliM] 1640
medi a ‘cont ai ni frg—+0%4-FBS—nere--egti-at-etto—3%tof-¢++ S—r—
WO 98/ 00402 82 0.0676 0.0249 0.0754 0.0479 0.0346 _
PCT/ KR97/ 00&2 TT— 23 Sanpl e
drugs of reg’pect e tonCOMBragi orBslldi | uf ed008D ¢ h¢ r &304 of O.JIOOg floses
wer e added i ntlo I'T}me and ured a /] efr] 0 . no 'rs, in
50% CO2 i ncub tn?g apd Z% \i ah%@ll nu r @Gd?e regoyv d
excl usion test| uggngjtrygm bllue. g41 P4pThe jcongsatrafi ogpf s rrpl e
conpounds showrg—561%-cet-— GF-E¥k-R——HH-o—on S0 t he
control were \c,retwOn hed 454 186ed | n 1347 tahl e 0.66e| ov. 14:21 *
REFERENCE 10 StTony; o A—bn
Mcnehan, D. T.| 303 \{stiQR2 | vaPdén, H B8sh| s Oﬂﬁnne/ ar(hﬁa\/l iR Boyd.
Proc. Am 109 | 047 091 085 053 0.49
110 052 1.06 0.97 0.81 0.69
112 0.56 643 0.22 2.07 0.61
15 198 | od0 037 0.42 0.44 051
132 0.03 0.01 0.03 0.04 0.04
133 057 0.94 0.53 0.61 0.57
' 134 0.0009 0.0091 0.0086 0.002 0.0065
20 135 0.056 0.092 0.102 0.06 0.066
140 0.33 0.47 0.56 0.54 0.49
142 0.015 0.011 0.021 0.026 0.017
- 143 0.0004 0.0095 0.0121 0.0003 0.0108
147 0.031 0092 | 0024 0.466 0.18
148 0.01 0.07 0.03 0.05 0.05
151 0.004 0.008 0.007 0.007 0.037
20 152 0.18 037 0.2 0.26 0.44
156 0.06 0.10 0.09 0.06 0.07
157 0.000002 0.000002 0.000043 0.000245 0.000211
) 159 0.05 0.10 0.07 0.21 0.17
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28
As the results of measurementlof

conmpounds of the present

i nventi on agai nst

L1210 and P388 nouse 25 cancer cell s N%-was found that the conpounds

tested have equal

contr ol

to or

hi gher antitunor activities than those of the

ST/ Kro7i 0033 B N8 | 549 | Sk-ov-3J8K-MEL-2] XF7ps | HCT 15 | g
s 171 -1918.000845, | 0.00872 | 009323395 0.000572 | 0.001809,
. 45 13 172 . g.m 00055 | 00233 | 00086 00180
0.3 5 174 05¢.4| 056 Qg7 0.49 0330. 5
9,310 In |, 0s2 03 % 017 Joo01z | oo,
13 119 104 | o0s [ 0w 0.74 063; 9,
183 0.42 2.27 1.17 141 2.09
10 184 0.28 0.34 017 | 012 0.20
190 0.004 0.008 0.002 0.443 0.017
191 0.09 0.28 0.06 0.47 0.40
198 0.021 0.068 0.008 0.072 056
15 200 0.50 053 026 1.01 0.44
201 - 0,014 0.053 0.049 0026 0.071
202 0.57 126 0.48 2.0 0.64
206 0.47 054 052 0.70 0.38
2 [ Cisplatin | 0.8184 0.7134 0.7147 0.7771 3.0381
Adriamycin| 0.0168 0.0176 0.0108 00250 | 1.6689
25
Experimental 2.
In vitro antitumor effects against animal leukemia cells.
A. Materials :
30 Tumor cell lines : L1210{mouse leukemia cell)
P388 (mouse lymphoid neoplasma cell)
B. Method : Dye Exclusion Assay.
o -1) The concentrations of L1210 and P388 cells being cultured in

RPMI 1640 media containing 10% FBS were regulated to 1x10°
cells/m,



60- 1.1 - 63
0.5 0.3 64 1.9
1.4 20 69 - 0.5
71 - 0. 07 72
- WO 98/00402 0.9 73 : PCI/KR97/00128
0.04 74 0.5 0.4
76 - 1 0.4 77
0.5 30 35 WO 98/ 00402
PCT/ KRO7/ 00128 | - 113 - Ex.
L1210 P388 132 0.4
0.4 123 Sample drugs of respedtive concentrations diluted in the. htio of
140 log doses were, added into cell medip, and ‘uitured at 37T, fo} 4
0.5 g doses wire, ajd edity
0.5 hawrs, in 50% CO: incubator,jaml then viable cell number was 10
149 5 measuredlby dyg exclusion test usmg txy&nGblue. 0121
0.3 ° 154 0.1 15
(1)5?3 3) Thé céncentration of sample compouhds showing 50 % bEB
0 4 gxi%th mhibi%o&(lcso) compaﬁg% Hith the control were det ; uzed2 and |
178 listed in thegtable 2 below. 1.6 181
0.5 10 0.4 182 1.2
0.5 +'REFERENCE 1.6 ]
1) P. Skehan, R. Strong, D. Scudiero, A. Monks, J. B. Mcmahan, D. T.
Vistica, J. Warren, H. Bokesh, S. Kenney and M. R. Boyd. : Proc. Am.
Assoc. Cancer Res., 30, 612(1989).
15 2) L. V. Rubinstein, R. H. Shoemaker, K. D. Paull, R. M. Simon, S.
_Tosini, P. Skehan, D. Scudiero, A. Monks, J. Natl. Cancer Inst., 82,
1113(1990) _ :
3) P. Skehan, R. Strong, D. Scudiero, J. B. Mcmahan, D. T. Vistica, J.
Warren, H. Bokesch, S. Kermey and M. R. Boyd. : J. Natl. Cancer
20 Inst., 82, 1107(1990)
C. Results .
As the results of measurement of antitumor activities of
compounds of the present invention against L1210 and P388 mouse
25 cancer cells, it was found that the compounds tested have equal to or
higher antitumor activities than those of the control drug, mitomycin C.
30




25 187 1.0 0.6

190 0.3 0.3 195
1.7 1.0 196 0.5
0.2 30 M tonycin 1.6 1.1 35
Experi nmen * In vivo antitunor effects agai Redpufidwes2s eukem a
P388 cells. WD 98/ 00402
PCT/ KR97/ 00128 - 114 - A. Material
of experi nment BDF1 nice were Hed. B. Met hdod of experi nent
1) Leukem a P388 cells being transfer-cultured successively in 5 DBA 2
nouse, were |graf | Nt 0 each nouse ﬁ a group conpri 3 1ce of 6
week ol d BDRI m&éﬂﬁam ne_dose W9 x Jordrriccel | PP 1 2)
Sanpl e drugg were gi ssolved in PBSo(y suspended in O. 5&4 t ween 80, and
t hen i nj ect ge—-0—abaorH-fiot—cav-i-y—oi—Buse—jat—eatch—to—preser+bed
concentraticn on diys 1, ii, 9, resfxtively. 3)- Wth obsdrvation
everyday, gsyrvivar_Tmes ¢ —tested I te Were meEasur ed— AT tUnor
activitie v s_det® ni ned|in such &anner t hiat t he” i ncreasi
ratio( T/ C¥% |of avei ge sunvival days, of drug-freated 15 groups cqgnpared
with the con up wag calcul aftéd using the oean survivall tines of
each tested jgroupsig The resul tggre shownf at the ngyt table 3 20
16 05 03
10 17 12 08
24 05 05
49 15 -
56 0.2 0.2
15 57 18 12
60 ‘11 -
63 05 03
64 19 14
20 69 - 05
g - : 0.07
72 - 09
73 0.2 0.04
25
74 05 04
76 - 0.4
77 - 05-
30



25 30 35 WD 98/ 00402

PCT/ KR97/ 00128 - 115 - Ex No.
Dose(mg/ kg) T (N I nt erval of admi ni stration
200 140. 9 8 100 104.5 on days 1
5 95 WO 800402 25 150 ni ne @CINKRYM0128
10 110 16 50 165 ni ne
everyday 25 110 10 100 : 150
22 50 140 “HhE everyday 25
110 : 200 227.3 15 56 100
140.9 on pays 9 50 118. 2
50 65, 5'3‘ : Mo, Jse L1210 o 88 n{ ne
ever yday 132 10 04 140)0 04
: 134 05 02
5 140 18 16
’ 143 05 04
144 12 05
148 16 -
10 149 10 06
151 - 1.2
152 03 03
154 - 0.1
15 157 17 10
158 05 0.2
170 0.4 04
173 ' 0.5 0.2
2 178 18 16
181 | 05 04
182 12 05
2 186 16 -
187 10 0.6
190 03 0.3
195 17 10
196 05 0.2
30 - -
Mitomycin 16 1.1
- 35 Experimental 3.

* In vivo antitumor effects against mouse leukemia P388 cells.



20 50 180.0 73 25

150. 0 ni ne everyday 10 140.0

50 250.0 25 74. 25 150.0 ni ne
ever yday 10 140.0 - 30 35 WO
98/ 00402 wo 9800402 PCTpdnd 018 8 -
- 116 - : I nt erval
of Ex. No. Dose( g/ kg) T (N admi ni stration
200 218. 2 gl - 1M - 100 145.5

on day 1, 5. 9 5 50 127. 3

50 A. Magerdal of experimerd1 25 140.0

ni ne everyday : used 10 140.0

100 BPE) spice, were used. 50 100. 0

on days 1, 5,B experiment 100 150. 0

08 1> QL eukemia P388 celld beirfg transfer-cultured \sucyessively in

25 : : : . - 0.0 15
135 5 DBA/}jnluse, were gratte igto each mouse, df’d grou og"é’m"“s“’&%

7 mice; g, 6oweek old BDF1 motise with the dosepofol X 10°cells/0ml. 125 0

144 100 110.0 ni ne everyday

2) Sample drugs were dissolved in PBS or suspended in 0.5%
tween 80, and then injected into abdominal cavity of mouse at each
10 prescribed concentration on days 1, 5, 9, respectively.

3) With observation everyday, survival times of tested mice were
measured. Antitumor activities was determined in such a manner that
the increasing ratio{T/C%) of average survival days of drug-treated

15 groups compared with the control group was calculated using the
.mean survival times of each tested groups.
The results are shown at the next table 3.

30



20 ' 50 110.0

100 140.0 171 50 100.0
on days 1, 4, 8 25 100.0

200 190.9 25 172 100 127. 3
on days 1, 4wdesn0s2 50 PLCI/KRIT/0012830
35 WD 98/ 00402

PCT/ KR97/ 00128 : " eiE - - 117 - * REFERENCE
A. &ldin et al.: Euro. J. Cancer, 17, ‘EQ (1981). 5 C. Result
Through in vive—experinents uysing P388 pouse cancer cells significant
antitunor effegt ﬁx. e conmpqund - exdnpl e W} obsknterwdl of 10
Experi nental 4. te tog#{ﬁe?@@st (LDB(S;;: chfi kel gnihistation [ret hod.
15 6 weeks ol TCR mce e 30 2. 00) re.ted Jreeryfwrn sorra teed
and water at rqom tegperature, 2M[err]q and H0Runi dityo\?hqﬁ%% 1 5 gopmpl e
drugs were injgcted 1nto fhe abd@p nal claviti e4® m cef * ™ Yedch
group conpri%es —ee- ' i-4—d-a-ye-,—e-x—t—e+nf-l———a-p-p&a¥-ances
and life or degd vverlg recgrded, gHd then, visiiibp . i
10 110 fine everyday
50 165
1 .
6 95 110 nine everyday
10 - 100 150 _
2 50 140 nine evervday
' .3 110 -
200 2213
15 o6 100 140.9 ondays 1,5, 9
50 1182 '
50 165.0
56 5 1450 nine everyday
- 10 140.0
20
50 180.0 :
73 25 150.0 nine everyday
| 10 140.0
o5 50 250.0
74 25 150.0 nine everyday
10 140.0
30



20 pat hogeni es were observed from dead ani mal s by di ssection. LD50 val ue
was cal cul ated by Litchfiled-w | coxon nethod. The results are shown at

~the next table 4. 25 30 35 WO 98/ 00402
PCT/ KR97/ 00128 _ - 118 - Ex.
No. WO 98/00402 LD50( g/ kg) (i . p) PCT/KR97/00128
707 12 . 165 5
13 284. § 116 - 15
190 16 282.8 10
22 >2 000 28
22,000 Ex. No. | ~Doselngfeg) 4  T/C(%) Intet2dl of
250 et - _agmindoiation
81 20 500 12182 '
81 100 1455 onday 1,5, 9
5 50 1273
50 210.0
81 P53 1400 nine everyday
10 1400
100 1273
10 82 50 100.0 ondays 1,5, 9
100 150.0_
98 50 1100 nine everyday
25 1100
100 150.0
15 135 80 1100 nine everyday
25 100.0
200 125.0
144 100 1100 nine everyday
20 50 1100 :
100 1400
17 50 100.0 on days 1, 4, 8
25 100.0
- 200 190.9
172 100 1273 ondays 1, 4, 8
50 1182 '
30



20 82 700

170 573 172

723 182 348

184 - 309 186

>2, 000 WO 98/00402 187 $TTAR9700128
Cisplatin . 9.7 As descri bed above, it was
found that the conpounds of the presensr'_ i nvention are nore safer and
have superior antitunor activities to cisplatin, and accordingly have
sol ved the problens of drugs by the prior art such as restriction of
dosage, toxi ci¥ REBERENCE WO 98/ 00402

PCT/ KR97/ 00128  A. Goldin et al: Euro. J. Cancer, 17, 129 (1981 - Wat is

cl ai ned: 1. A conpound of the general fornula(l) [err] 5 10

(1) :  wherein R1 and R2 are independently hydrogen, substituted or
unsubstituted C1-C8 al kyl, substituted or unsubstituted C3-C6 cycl oal kyl,
substi tut edgorgcu tituted C2-C8 unsaturated al kyl, ketone substi tuted

15 or unsubstit substi tuted or stituted Cl- G4 al koxy,

substituted or u%ﬂﬁ‘é@a"t‘ﬁt‘@&om yﬂns[ﬁ@ monsg capcemeellsst i « ut ed
significant antitumor effect of the compounds of examples were
observed.

10

Experimental 4. .
Acute toxicity test (LDso) @ Litchfield-Wilcoxon method.

15 6 weeks old ICR mice(male 30+2.0g) were fed freely with solid feed
and water at room temperature, 231t 1C and at humidity 60+5%.
Sample drugs were injected into the abdominal cavities of mice, while
each group comprises 6 mice. Observed during 14 days, external
appearances and life or dead were recorded, and then, visible

20 pathogenies were observed from dead animals by dissection. LDsy value
was calculated by Litchfiled-wilcoxon method.

The results are shown at the next tabie 4.

30



amno, Cl1-C4 |ower ester, Cl-C4 lower thioester, thiol, substituted or
unsubsti tuted carboxyl, epoxy, substituted or unsubstituted ClL-C4 | ower
t hi oal koxy; or Rl and R2 are fused to form C3-C4 saturated or 20
unsaturated chain; R3, R4, R5, R6 and R7 are independently hydrogen,

hal ogen, metro, Cl-C4 lower ester, Cl-C4 | ower adfiiinoroeuzé’

| ower thioa substituted or unsubstituted C3-C6 cycloal kyl, Cl1-C4

| ower al koxy, Cl1-C4 |ower thioal koxy, substituted or unsubstituted aryl,
substituted or unsubstituted |ower ar¥Bal koxy, substituted or 25
unsubstituted | ower al kyl am no, or |ower alkyl substituted or

unsubsti t ut e car banat anong R3,| R4 RS, apd ,R wo ad] acenht
groups are bgnded wtkﬁéa@ﬂ other tolform1, meglﬁ
2, 3-napht hyl ¢ne; X is oxygen, sulfur,} or substitut unsubstitut ed
imno; Y is khonded at _th SDosition or 4-position the aromaticlring 30
part wherein}Y is oxygenér -NR8- (wherein, R8 is E% same with the
above-man&i oned R3.) } hvdroxv dl-cA | ower Cl-CA | owef
t hi oal koxy, g¢ubstituted unsubstituted aryl oxy, qﬂ | ower al ky| am no,
substituted qr_unsubstittlied cycl oamlno _containin nitrogen atpns;
Ais nitrogen or -CHs 3@ phar maceuty cal | y accept zigbe acid additipn 35
sal ts thereof 98/.00402
PCT/ KR97/ 00138 1 - 120 - ogog?. A process for t he
preparation c.l_.m.mou.n.d_oﬁ_L.h.e_g.en.eLaA formila(l) or a pharnmaceytically
accept ablg adqi d additi onggalt thereof] conprising q@acti ng a conmpound of
t he generg florul a(a) with. 2 -Ff )(\- group- proyvi ng agent in 1he
presence of qrganic solveat to obtain|a 5 corrpou@_obb the general
f or mul a( b) ard_LeamJ_ng_ga_aamaund_af_Lh.e___geae.LaJ_Lomech)_Mth a
conpound of tihe general Egrmula(c). [prr] 10 410 (a)
(b)
57 455
15 ' -
73 o 0
74 - | 361.4
81 , _ - 1,600
20 82 . 700
170 573
172 723
182 348
S 184 309
186 >2,000
187 4176
Cisplati 97
30 platin

As described above, it was found that the compounds of the present
invention are more safer and have superior antitumor activities to

35 cisplatin, and accordingly have solved the problems of drugs by the
prior art such as restriction of dosage, toxicity, etc.



15 (O wherein, RlL, R2, R3, R4, R5, R6, R7

are as defined 20 above and Lie is a |eaving group. 4mﬁmwgm3i‘iﬂm
t he preparation of conpound of the general fornual (1b) et

provi di ng agent into a conpound of the general formula(la). 25 [err]
(1a) 30 WO 98/00402 (1b) 35 wher ei n, RCIKRITOIIR3, R4,
R5, R6, R7, R8, A, X and Z are as defined above.
-119 -
What is claimed:

, 1. A compound of the general formula(D)

' Rs
Y"ﬁ""o Rs
. =
i .
R A Z
(1)

1
10

wherein R; and Rz are independently hydrogen, substituted or
unsubstituted C)~Cs alkyl, substituted or unsubstituted C3-Cs cycloalkyl,
substituted or unsubstituted Cz-Cs unsaturated alkyl, ketone, substituted

15 or unsubstituted aryl, substituted or unsubstituted C,-Cy4 alkoxy,
substituted or unsubstituted arylhydroxy, substituted or unsubstituted
amino, C;-Cs lower ester, Ci1~Cs lower thioester, thiol, substituted or
unsubstituted carboxyl, epoxy, substituted or unsubstituted C;~Cs lower
thioalkoxy; or R: and Rz are fused to form C3-C. saturated or

20 unsaturated chain; Rs, R4, Rs, Rs and R2 are independently hydrogen,
halogen, hydroxy, nitro, C1-Cs lower ester, Ci-Cs lower alkyl, C,-C,
lower thioalkyl, substituted or unsubstituted Cs-Cs cycloaltkyl, C;—Cs
lower alkoxy, C1-Cs lower thioalkoxy, substituted or unsubstituted aryl,
substituted or unsubstituted lower arylalkoxy, substituted or

25 unsubstituted lower alkylamino, or lower alkyl substituted or
unsubstituted carbamate; or among R3, R4, Rs, Rs and Rs, two adjacent
groups are ‘bonded with each other to form 1,2-phenylene or
23-naphthylene; X is oxygen, sulfur, or substituted or unsubstituted
imino; Y is bonded at the 3-position or 4-position of the aromatic ring

30 part wherein Y is oxygen or ~NRs- (wherein, Rs is the same with the
above-mentioned Rs.); Z is hydroxy, Ci-Cs lower alkoxy, Ci~Cqs lower
thioalkoxy, substituted or unsubstituted aryloxy, C1—C4 lower alkylamino,
substituted or unsubstituted cycloamino:containing 1-5 nitrogen atoms;
A is nitrogen or -CH=; and pharmaceutically acceptable acid addition

- 35  salts thereof. |
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2. A process for the preparation of compound of the general formula(l)
or a pharmaceutically acceptable acid addition salt thereof comprising
reacting a compound of the general formula(a) with a -C(=X)-
group-providing agent in the presence of organic solvent to obtain a
compound of the general formula(b) and reacting the compound of the
general formula(b) with a compound of the general formula(c).

wc%m%

wherein, Ry, Rz, Rs, Ry, Rs, Rs, R1, A, X, Y and Z are as defined
above and Lie is a leaving group .

3. A process for the preparation of compound of the general formual(lb)
by introducing Rs providing agent into a compound of the general

formula(la).
L T

Y

wherein, Ry, Rz, R3, Ry, Rs, Rs, Ry, Rg, A, X and Z are as defined above.
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