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i ' ' ' and nethads for the preparation thereof

and conpositions. containing the sane The present invention relates

to new pi perazine derivatives of the general 5 formul a(l) 10
wher ei n RVO96R168d R err] are independently hydrogen, (] ecrikneiemwss al kyl

or optionally 15 substituted CJerr]-Cferr] nenbered cycl oal kyl
containing C3-Clerr]; Rerr], Rerr], Rerr] and R7 are independently
hydr ogen, hal ogen, hydroxy, nitro, Cerr]-C4 | ower ester, Cerr]-c4
lower alkyl, Cferr]-Clerr] Iower alkoxy,,aryl, arylalkoxy or unsaturated
am ne; | is an integer of 0-7; mand n are independently an integer
of O-1; W s car bon or nitrogen' Xis oxygen sul fur, optionally

substltutedlmne Y is 20 e W%ﬂ% |
Cerr]-Cerr] alkw éﬂ rr ne, cyc oamne

contai ni ng N eand omp:ipoop ng e same C[err] C[err] al kyl means

straight or branch al kyl , group such as nethyl, ethyl, propyl butyl,
| sobutyl, tert Y, t}g?d.lmr_h

2- et hyl - penty np%%%lum &?atgse% ll'lEVT err %ﬂve?kyl megns net hyl ,
propyl, is pr@WPla(I?l butyl, iso-butyl, tert-butyl or the like. "

Optionally substituted 3-6 rrerrber ed cycl oal kyl containing C3-Clerr] neans
substituted or unsubstituted cycloalkyl such as cyclopropyl cycl obutyl,
30 cyclopentyl, cyclohexyl, substi & , substltuted

cycl opentyl, substi t ut ed cycl of Cerr]-C4

| ower ester neans a car bo® rR‘aI kyl group.
Clerr]-C4 ligwer al koxy meang pr Py oxy, | sopr opyl oxy, -
but yl oxy, Ry Z Ri '

(1)

wherein R; and Ry are independently hydrogen, Ci~Cs alkyl or opuonally

15 substituted Cs-Cs membered ‘cycloalky! containing Ca-Cs : Rs, R Rs, Rs and

R; are independently hydrogen, halogen, hydroxy, nitro, C;~C; lower ester,

Ci1-Cs lower alkyl, C;-Cy lower alkoxy, aryl, arylalkoxy or unsaturated amine;

1 is an integer of 0~7: m and n are independently an integer of 0-1; W is

carbon or nitrogen; X is oxygen, sulfur, optionally substituled imine; Y is

20 -nitrogen or oxygen; and Z is hydrogen, C;-Cz alkoxy, arvioxy, Cy-Cs
" alkylamine, cycloamine containing Ni-Ns or. oxo group. |

Ci-Cs alkyl means straight or branch alkyl .group such as methyl, ethyl,
propyl, butyl, iscbutyl, tert-butyl, pentyl, iso-pentyl, hexyl, heptyl, octyl,
25 2-methyl-pentyl or the like.. . ' B
Ci-C: lower alkyl means methyl, propyl, iso-propyl, n-butyl, iso-butyl,
tert-butyl or the like.
Optionally substituted 3-6 membered cycloalkyl containing C3-Cz means
substituted or unsubstituted cycloalkkyl such as cyclopropyl, cyclobutyl,
30 cyclopentyl, cyclohexyl, substituted cyclopropyl, substituted cyclopenty),
substituted cyclohexyl or the like. . :
C:-Cs lower ester means a carboxyl group esterified by lower alky! group.
Ci-C4 lower alkoxy means methoxy, ethoxy, propyloxy, isopropyloxy, butyloxy,
isobutyloxy, tert-butyloxy group or the like.
35 Arvloxy means phenoxy, substituted phenoxy, naphthyloxy or substituted
naphthyloxy or the like. :
Cyvcloamine group containing Ni-Ns means pyrrolidinyl, pyrrolinyl, imidazolyl, .

s



isobutyi oxy, tert-butyloxy group or the like. 35 Aryloxy nmeans phenoxy,

substituted phenoxy, naphthyloxy or substituted napht hyl oxy or the

like. Cycl oami ne group containing N err]-Ns means pyrrolidinyl,

pyrrolinyl, imdazolyl, WD 96/ 21648

PCT/ KR96/ 000@fo 96121648 ' 008

i m dazolidinyl, pyrazolyl, pyrazolinyl, pyrazolidinyl, tr| az ﬁm

tetrazolyl, - pi peraznyl or the |ike. The gener al forn1 a(l)

conpound wherein Z is oxo has the structural 5 formula(l') - by

taut omeri sm [err] . The present inventors had studied to find
-.conpounds havi ng i ntensive ant it unor “&#cti vi ty for along tine. As the

results, we finally found out the 15 facts that the foresai d conpounds of

the general fornula(l) apd. acid addjtion salts there ve not only

promi nant antit urdPudazeldingly  perazolvhy PYRZQliDY) ¢ PxFazolidiny { H]-ngqe??z‘?lﬂe

one obj ect of thewwrﬁledﬂmon |s to provide the noveI
conmpounds of the general formula(l) and acid addition salts thereof having

not - only prqu nent aptjtunpr activit \(er ow toxi city. 20 The
ot her object of tﬁgeprgg‘@ﬁ{] M@oﬁ“f‘%"‘i’% d'#m %r??@e??sf&%t?@m

preparati on of 6t hcfommila(d rhystantompeiser. al  f or nul aO) and acid addition salts

t her eof . "~ The conpounds of the present i nvention can be mxed with
pharmaceutical ly accept abl e veh es by a kRwn thod to give

phar maceut i-cal corrpositlons 25 and mrrac cal conpositions can
be used to prevent or treatk Rs

10 1{ Re

(17

The present inventors had studied to find compounds having intensive

antitomor activity for a long time. As the results, we finally found out the
. 16 facts that the foresaid compounds of the general formula(l) and acid addition

salts thereof have not only prominant antitumor activity but very low toxicity.

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 activity but very low toxicity.

20 The other object of the present invention is to provide a process for the
preparation of the compounds of general formula(l) and acid addition salts
thereof.

The compounds of the present invention can be mixed with pharmaceutically
accePtable vehicles by a known method to give pharmaceutical compositions

25 and the pharmaceutical compositions can be used to prevent or treat various
kinds of tumors of human beings or mammals,

Therefore, another object of the present invention is to provide pharmaceutical
compositions containing the compounds of the general formula(l) and acid
addition salts thereof as active ingredients, '

30 Acids which can be reacted with the compounds of the general formula(l} to
form acid addition salts are pharmaceutically acceptable inorganic or organic
acids such as hydrochloric acid, bromic acid, sulfuric acid, phosphoric acid,
nitric acid, formic acid, acetic acid, propionic acid, succinic acid, citric acid,
maleic acid, malonic acid, glycolic acid, lactic acid, glycine, alanine, valine,

35 luecine, isoleucine, serine, cysteine, cystine, asparaginic acid, glutamic acid,
lysine, arginine, tyrosine, proline, methane sulfonic acid, ethane sulfonic acid,
benzene sulfonic acid, toluene sulfonic acid or the like.



ki nds of tunors of human bei ngs or nmanmal s. Ther ef ore, anot her obj ect. ji
of the present invention is to provide pharnaceuti cal conposi tions %
contai ning the conmpounds of the general fornula(l) and acid addi tion
Salts thereor as active ingrearents. 30 AcroswhitchTtam bereacted with -- j

t he conpounds of the general formula(l) to formacid addition salts
are phar. gsﬁsiﬁ:al | y acceptabl e inorganic or organic uch as
hydrochlwggl c acid, bromc acid, sulfuric acid, phosphor|png!§1§ffg“%"sS

nitric acid, formc acid, acetic acid, propionic acid, succinic acid,

citric acid, mal ei ¢ aci d, nalonic aci d, glycolic aci d, IactiC'acid,
glycine, alanine, valine, 35 Iluecine. isoleucine, serine, cysteine,
cystine, asparaginic acid, glutamic acid; | ysi ne, arginine, tyrosine,
proline, nethane sulfonic acid, ethane sulfonic acid, - benzene

sul fonic acid, toluene sulfonic acid or the |iKke. WO 96/ 21648

PCT/ KP96/ 0000¥%ehicles which can be used in the preparation of pharmacemitical compositive$i cl es
whi ch can be éb‘i:%xh& aabecoaﬁﬁaadsabf Qe YPenBAP TN 63| actiOB g elieRD Bire

cveet eni ng. agSFEETE,arsy intRE SR ol Herdl, 4 Trlhigi el st o,
wet ting amgbntemmmmmwz% thgtonic  pgent.onadsorhegtnt degsetling bagent,

degr adi ][19 5 a@ﬁmbmdem? anﬁ&fph@é“ Eaﬁéanngn#@epﬁn&sm f&ﬁrﬁétdrngweaﬁl&ﬁ%ucﬁ il { elr
ana perrune or as ose ex cr ose, .nannito
sorbitol, celarsu ez e ST Cu iy 2RO, Wﬁ‘g Xy Q'??eﬁ? 3@ 1"FUI58g8m agar,
tal c, steari ccaphoxy, 'Mi cellulnsec egary 4tle, steanicc peidh magnesium cearate, f—dﬂgmem um
al Iulm Inurm Si :dté‘a?fﬁ@,, rﬁﬁglﬁfeﬁbm @lflnﬁiduﬂﬁ sififa34) 2 cGi¢H) gelatine, tmgaémtmy&umh 5
cel lul ose, glyvgine L C al g | ano
10 polyethyleng yg% ST q¥m Fﬁpyrr lgliﬁone so&ﬁlghggﬁgorl ﬁgﬂ 55|um
chlori de. 10 myeﬂv/#@siyeglsenb@mx}a dlarey ngpdiym { eforidey otassium 'ch

- dosage of th%méﬁie.ofzarmbwa%a&.efmnul a(l) may be varied
dependi ng on age, sex of patient and the degree of desease. Daily dosage IS

15 1.0ng-to 5,000ng and may be adm nistered one to several tines.

The conpounddeilyf dpsage ek dhd| camnoung apf \therpgengeal pfospulatly mavt ke Yariadowi ng

schene |. depending on age, sex of patient and the degree of desease. Daily dosage is
15 1.0mg to 5,000mg and may be gdriﬁnisterjed one to several times.

The compounds of the general formula(l) may be prepared by the following

scheme 1.
20 Scheme. 1
. Ry Ra
Re# Y—Lie VR
- ~ l 1 + H—N N 4 wO Ri
2% R z R{ R
(®) “{b)

—{— providing agent

X R, R
Rijf:j[T*Y/u\ﬁ N\u/&ij}—n,
~ e "w
z R/ R

Ry

30



20 Schene | . - [err]
[err] providing agent 30 [err] WO 96/ 21648
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wherein R err], Rerr], Rerr], Rerr], Rerr], Rerr], Rerr], W X Y, Z
| and n are above and Lie[err] is a leaving qr Like

hydr ogen. %ﬁ% conpounds of the general fornula(l) my%@%d by
reacting a compound of the general fornula(a) in the presense of

- CX- group-providing 5 agent with a conpound of t+he general fornula(b).
- CX- group- provi di ng agent -« conprises 1, 1-carbanyl diimdazole,

1, 1- car bonyl t hi odi i m dazol e, . phosgene, -4 - thiophosgene,

car bonyl di phenoxi de, chl orophenoxyformate or the |ike. The reaction

.may be carried out in conventional organic solvent such as
t et r ahydr of ur an; dwhérkior BpeRah RacRe,aRetRen iRy W,eXolY, t4hd anda arven thealsaroe tdbove

reaction 10 is gygefigl b4 Yeavfilg otp Ak HW presence of scavenger such
as conventi onal The I nor anlfcﬂ(_l)é orgaplﬁ ﬁ&) may be i by reacting a
compound of the general formula(a) in the presense of -CX-~ group-providing
5 agent with a compound of the general formula(b). ~-CX-group-providing agent
comprises  1,}-carbonyldiimidazole, 1,1-carbonylthiodiimidazole, phosgene,
thiophosgene, carbonyldiphenoxide, chiorophenoxyformate or the like. The
reaction may be carried out in conventional organic solvent such as
tetrahydrofuran? dichloromethane, acetonitrile or the like. And also the reaction .
10 is preferably carried out in the presence of scavenger such as conventional
inorganic or organic base, .
The reaction may be carried out between 3T and boiling point of the solvent
used, preferably at S50T-100TC for 5 - 48 hours, preferably for 10 ~ 24 hours.
Quantity of -CX-group-providing agent may be -1 - 1.5 equivalent, preferably
15 1-1.1 equivalent to the starting compound.
The compounds of the general formuta(l) may be prepared by Scheme I

20 o N x
‘ % i X providing agent \
e ey IO
R Z piperszine derivatives 2 :
] . -

()

@

VS Ny 0«
30 &:Q[: u"»ﬁ@\%‘s
3. )

35 wherein R;. R, Rs, R, Rs, Rs, R2. W, X, Y. Z . |, n. and Lie; are the same

above and Lie: is halogen.
The compound of the general formula(c) may be prepared by reacting a



The reaction may be carried out between 3[err]C and boi I'i ng poi nt of 't'He

sol vent used, preferably at 50[err]C100[err]C for 5 - 48 hours,
preferably for 10 - 24 hours. Quantity of -CX-group-providing agent
may be I - T 5 equivalrent, preferanty  I5 I-I.I eguirvatemnt—to the starttng -.
conpound. The conpounds of the general fornula(l) may be prepared by
Schene |1 Schene |1 :

R3 R4 wossmugS. wherein Rerr], R2, Rerr], R4, R[errf?rwof?s Rerr],

W X, Y. Z, 1, n, and Lie[err] are the sane above and Lie[err] is

hal ogen. The conpound of the general formula(c) nay be prepared by
reacting a WO 96/ 21648

PCT/ KR96/ 00005 -5- - 5-

compound of the general formula(a) in the ‘presence of -~CX-providing agent -
with piperazine in a solvent such as tetrahydrofuran, acetonitrile or the like
under the same reaction condition of Scheme I. And then the compound of the
general formula(I) may be prepared by reacting the compound of the general

§ formula(c) in a solvent such as tetrahydrofuran or the like with a compound
of the general formula (d) at 25 - 80 T for 30 min - 20 hours.

The compounds of the general formula(l) may be prepared by Scheme III.

10 Scheme IO

X

R .
y—Lie 1

: Halogenating agent . g,
15 ® . .0

) . . R, Ra
20 N {b)
O
R R/ R
()]

wherein, Ry, Ra, Rs, Re, Rs, Rs, R, I, m, n, W, X, Y, Z and Lie; are the same
above and Hal is halogen.

30 The compound of the general formula(f) may be prepared by r&gcting a
compound of the general formula(a) with a compound of the general
formulale) and halogenating agent. And then the compound of the general
formula(l) may be prepared by reacling the compound of the general
formula(f) with a compound of the general formula(b).

The compound of the general formula(l’) may be prepared by Scheme IV.



compound of the general fornula(a) in the presence of -CX-providing agent
with piperazine in a solvent such as tetrahydrofuran, acetonitrile or the
i ke under the sam& T€action condition of Schene |I. And then the

conmpound of the general formula(l) may be prepared by reacting the

conmpound of - od5i al 5 formula(c) in a solvent such
t et rahydr of utr‘gﬁ or e like wwth a conpound - of the ge?]EWWI a

(d) at 25 - 80 [err]C for 30 min - 20 hours. The conmpounds of the
general formnula(l) may be prepared by Schene I|I1. 10 Schene 111

[err] ' 25 wherein, Rerr], Rerr], R3, Rerr], Rerr],
Rierr], Rerr], 1, m n, W X Y. Zand Lle[GeTr] arethe sane above
and Hal is halogen. 30 The conpound of the general formula(f) my be
prepared by reacting a conmpound of the general formula(a) with a
conmpound of the geSehemie IV formul a(e) and hal ogenating agent. And then

t he conpound of the general formula(l) may be prepared by reacting the

conmpound of the general R L)jeM th a conpound % t gener al :
formul a(b). 35 The conp of t e’gengral W X, be prepared
by Scheme IV. ' R N
5 S ") : R
(b)

. . Ry Ry
X ' vaﬂ:m
providi Re N
o o Ry O
. .. | R YA 9
(1')

15 wherein R;, Rs, R3, Ry, Rs, Rs, R2, , m, n, W, X, Y, Z, and Lie; are the same .
above.
The compound of the general formula(l') may be prepared by reacting a
compound of the general formula(a’ ) in the presence of -CX-providing agent
in a solvent like tetrahydrofuran or the like with a compound of the general
20 formula (b) at ambient temperature for 30 min - 5 hours.

The compounds of the general formula(l) may be prepared by Scheme V.

Scheme V
% X
R Kor
2 \/ I Y s + {te3 \(‘( p Ry
R A _
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- 6- Schene |V o 10 [err] 15 :
wherein R err], Rerr], Rerr], Rerr], Rerr], Rerr], Rerr], 1, m n, W
Y ' , of tte—>»
general formul a(I) may be prepared by reacting a conmpound of the
gener al &p g{a I n the presence of CX-providing agent in a sol vent
li ke tet &% uran or the like with a compound of themo formul a
(b) at anbient tenmperature for 30 min - 5 hours. The conpounds of the
general formula(l) may be prepared by Schene V. Schene V 25
[err] '

-7 -

wherein, R;, R2 Ra Ry R¢ Rs, Rs R7, }, m, n, W, .X, Y, Z are the same above
and Rg is C; - Cs alkyl or aryl group, Liez is a leaving group like hydrogen.
The compound of genera! formula(g) and the compound of general formula(h)
may be prepared by condensing agent.

5 In the above reactions, if any acid material is formed, any basic material is
preferably added as scavenger in order to eleminating the 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

10 earth metal hyvdrogen carbonate such as  sodium hydroxide, potassium
hydroxide, calcium hydroxide, magnesium hydroxide, calcium oxide, magnesium
oxide, potassium carbonate, sodium carbonate, calcium carbonate, magnesium
carbonate, magneswm bicarbonate, - sod:um bicarbonate. calcium bicabonate or
the like and organic amines. :

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

EXAMPLES:

20 The compounds of the general formula(l) and (I') are prepared by the
following examples.

(1)

\
R N N Rs .
zmyfu\n; \_/ w{z/wo_} _ (1%}
Ry Ry Rﬁ
H
B

wherein Ry, Rao. Ri. Ri. Rs , Ra, Ro, L. m, n, W, X, Y, Z are the same above.
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wherein, Rerr],
are the sanme abov
Lie[err] is a lea
formul a(g) aMP?
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R erri—Rferrit R err],

R7, 1, m,n,
Cerr] alkyl
The conpou

may

Rerr],

e and Rlerr] is CJerr] -

ving group |ike hydrogen.
onpound of general fornula(h)

or aryl

is

W X Y, Z
group,

etkndbiuais 3
e prepared

by

condensi ng agent. 5 In the above reactions, if any acid materi al
formed, any basic material is preferably added as scavenger in order
to elemnating the acid material from t he reaction phase. Such basic
material may be alkali netal hydroxide, alk8l earth netal hydroxide,
al kali metal oxide, alkali earth nmetal oxide, alkali netal car bonat e,
al kali- earth netgLﬁcarbonatp alkalij metal hydragen carbonate alkali 10
earth nmetal hydrdggn carpon ch. sodj un11hy oxiye, ypot@ssium o
hydr oxi de, caIC|Lanydr8X|d gne n1ﬁydrEX|de gglcﬁﬁn1OX|de 3%e5|u
oxi de, potassi umjcarbonat e, sodiun1carbonate cal ci um carbonat e, ﬂ
car bonat e, magnegt i '
the |li ke and orgdnic am _pes. 15 The ¢ oynd 3& q§ g r la(@@) §
described in pricrlart (J. i 8£2 %? 1992, 35, ﬁ@ 95“) g? \
be prepared.in ajlsimlar nefhod to the art. EXAMPLES: 20
The conpounds of |t RBe gerMer alBtf orbrul a1l ) Hand R 1" )B ar @ pr@par0ie) tfy the 0 0
fol | ow ng exanpl ¢s; [err]
3 Me Et H H OMe H H 0 M OMe C O 0O o
4 Me Et H OMe OMe H H O NI Ofe C 0 0 O
5 M Et OM H OMe H H O M O C 0 0 0
6 Me Et R OMe H OMe H 0 NE OMe C 0 0 c
7 M Et H OMe OMe OMe H O N OMe C 0 0 O
8 M Et Ot H H H _ H O N{ Q% C 0 0 0
9 M Et O H H H ] O Ni OMe C 0 O O
10 M Et H Oh H H H 0 M Ok C 0 0 0
11 Me Et F H H H H 0 NH OMe C 0 0 -0
12 M E H H F H H O NI O C 0 0 0
13 Me Et H F H F H 0 N OMe C 0 0 0
14 Me Et H CFs H H H 0 N OMe C 0 0 0
15 Me ét Cl H H H 'H 0 NH OMe C 0. o 0

D




Rlerr], Rerr], R7, |, m nWX

35 ‘wherein Rerr], Rerr], Rerr],
Y, Z are the sane above. [err] WO 96/ 21648
PCT/ KR96/ 00005 eX,. Rlerr] R err] R err] R err]
Rlerr] Rerr]. Rerr] X Y Z w [ m n B
Me Et Ove H H H 0 NH Ove C 0O 0 O 2
M  E  wWbesnied H H H 0 MH Owe Crcﬂﬁmsmgou 0
3. MME H HOW H O NHOwW C 0 0 O ’lve Et
‘H . Ow OM H H O NH O C 0O O 0 5 Me
Et Ove H Ove. H H 0 NH Owe C 0 00 6
Bt H OBH O8H O NHOBC_O0O O O _ 7 Me Et
H O O OW H 0 NH o C~%7 0O O 8 Me Et
CEt H H H H 0 NH Ow C 0 0O O
. R P B & ® B F X Y z ¥ 1 a a
it (1.»,r=Integer)
{186 M- B " a ¥ H B 0 M c o o0 o
17- M E CO H H H € 0 M c 0 o0 0
18 M Et H C K € H o0 M c o 0 o
19 M Et € H € H H o0 M c 06 0 o
20 Me Cl H O ] cl 0 NH c ¢ 0 0
21 Me Br H H H H o NH c G 0 0
. 22 M Et H Br H H H 0 M c 0 o o
23 Me Et H | H B H H ]

25 M Et Br H R B H O

Et H Me H Me H 0

PP PP P OZTPROERRETEREEEGS B

5
2
=
=
5
=
=
o
E ¥ E 2 E Z F B

F F ¥

Et Me H H H Me O




OOOoOoRr©

0

0

Me Et oPh H H H H 0 NH Owe C 0
0 Me Et H OPh H H H 0O NH OB C O 0
11 Me Et F H H H H 0O NH O C 0
12 Me Et H H F H H 0 NH OV C
0o Me Et H F H F H OVe
0 0 WB"”“}'S; 14 Me Et H CFs H 50
. NH OV C 0 0 0 15 Me Et d H H H
H 0 NH Ow C 00O WO 96/ 21648
PCT/ KR96/ 00005 . R err] R err] R err] R err]
R err] Rlerr] Rerr] X. Y z -W- | m n 16
M Et H d H H H 0 NH Ow C 0 0 O 17
Me Et Cl1 H e | H @] 0 N[—i OV, - C 0 00
18 ve B H CfH B B R{E o R X otk Yc! oB &
19 Me Et H CL H H 0O NHOW C LigGr=integer)(]
20 Me Et cl He o Gt g 8 NH—OMe—E—06 &
21 Me Et Br H H H H O .NH OWB._.C_.0_0
22 M Et {34 M B Hy HptPrgl Ry M o P %o 0
32 Me Et i-Pr H H H H 0 M OM¢ C 0 0 O
33 M Et H H nBu H H O N Me C 0 0 O
3 Me Et H H Ac H H 0O Ni OMe C 0 O O
35 M Et Ph H H H H 0O NI OM C 0 0 O
36 M Et H H Ph H H O Nl M C 0 0 0
37 M E O H H H H O M OM C 0 0 0
) 38 Me Et H O H H H O Ni OM C 0 0 0
39 M Et H H O H H O M O C 0 0 0
40 M Et H H Ohcc H H O M O C 0 0 0
4 M Et H OhcH H H ©O N O C 0 0 0
42 M Et H H Nz H H O N OMe C 0 0 O
43 Me Et MO H H H H D NH OM C ©C O O
44 M Et H H H  -benzo- 0 OM¢ C © 0 0O
45 M E H H H -paphtho- O M. C 0 0 o




H

23 Me Et H Br H H NH
0 24 - Me Et Br H Br 0 NH Ok C 0
00 25 Me Et Br H H H .‘0 NH Ow C 0
0 26 Me Et VE H —H H T NHOwve C
0 0 0 27 Me Et H H . . H H .0 NH Ow C
0 0 Gyossmies® M Et M M H H H NH OVe C
0- 0 O 29 M Et H MH M H. 0 N ové’é}ﬂ"‘”%’“’ 0.
30 ' Me Et Me H H H Me NH Owe C 0 0 0
- WD 96/ 21648 ’
PCT/ KR96/ 00005 _ - 10 -
Rlerr] Rlerr]. Rerr] Rlerr] Rerril- - Rerr] Rlerr] X Y
Z | m n 31 Me H H i-Pr H H
0 NH Ow C 0 0 0 32 Et i-Pr H H H H.
0 NH QOVE -& 0~ 6~ 38 Vet ~H BT au H
H 0 NH Opeex. C RO RO R OR R R34 87 e Y Etz ™ 1H = Acn H
H 0 N | @ C 0 O 35 Me  «Eh.n=intgiary | H
H H H [0 N Ok C 0 0
46 Me Et O H H H 0 M O C 0 O0 O
&7 Me Et OMe H H  Me 0 Nl OM C 0 0 O
48 Me Et Ne H - H O M O C O 0 O
43 Me Et OMe H H 0O M OM C 0 0 0
50 M Et C H H oM "0 N OM¢ C O O O
51 Me Et H Cl OMe H o tMe C 0 O O
52 Me Et H OH oOMe H 0 e C 0 O O
53 Me Et H OAc OMe H 0 NI OMe C O O O
54 Me Et O B H Ph 0O M OM C 0 0 O©
i §5 Me Et Me OH H H 0O M O C 0 0 0
56 - M Et Of H H H 0 "OMe C O O O
| §7 Me Et OH H "~ Me H O M{ OMe C O O o
58 Me Et Me H. H ¢l O N OMe C © 0 O
59 M Et H © F H | D Ni OMe C © ©O0 O
80 Me Et OMe H H H O Ml OM C 1 0 0



36 Me Et H H Ph H H- 0 _ 0 0 0
37 Me Et H H H H H 0 NH Ow C 0 0 0
38 Me Et H OR H H H 0 NH— Ove C 0 0 0
39 Ve Et H H oH H . H 0 NH Ow C 0 0 0
40 M  YWoosajdes H O H H 0 N OB C 0_0 0
41 Me Et OAc H H H 0 NH Ow C 0FCTEKRIN90S
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Example 1 .

1-[(5-ethyl- 2—methoxy-6-methylpyndm-!-!—y!)ammocarbmyl]-4-(2-methoxyph

"enyl)piperazine:’

Phenyl-N-(5-ethyl- 2-methoxy-6-methylpyridin- 3-yl)carbamate(0.29g 1.0mmol)
and 1-(2-methoxyphenyl)piperazine(0.19g, 10mmo!) were dissolved in
tetrahydrofuran(10ml) and DBU(0.15g, lOmo!) was added thereto and the
mixture was stirred at room temperature for 2 hours. Then, the reaction
mixture was concentrated and chromatographed to obtain 0.33g of the titled
compound. '

yield: 83 % .

'H-NMR(500MHZ, CDCh): & 1.17(3H.tJ=7.5Hz), 2.37(3H,s), 2.55(2H.q,]J=75Hz),
3.11{4H,}=4.6Hz), 3.69(4H,t,J=5.0Hz), 3.88(1H,s),
3.98(3H,s), 6.8%(1H,s), 6.94(3H,m), 7.05(1H,m),

. 821(1H,s)..
Elemental Analysis: CnHzsNiOs: Calc., C,65.60, H,7.34, N,1457.
Found, C66.10, H,7.25, N,14.57.

Example 2

1-[{5-ethyl- 2-methoxy -6 3 methylpyridin- 3- yl)aminocarbonyl]- 4- phenylpiperazi-
ne. . . .
Phenyl-N-(5-ethy! 2-methoxy-6-methyipyridin-3-yl)carbamate and
l-phenylpiperaziné were reacted by the same way with the example I 1o
obtain the titled compound.

yield: 86 %

Exampie 3

1-{(5-ethyl- 2-methoxy -6-methylpyridin-3-yl)aminocarbony] - 4- (4- methoxyph-
enyl)piperazine:

Phenyl-N-(5-ethyl- 2- methoxy-6-methylpyridin-3-ylcarbamate and

1-(4-methoxyphenyl)piperazine were reacted by the same wav with the
example 1 to obtain the titled compound.
vield: 78 %

Example 4
1-[(5-ethyl--2- methoxy -6- methylpyridin-3-yl)aminocarbonvl]--4- (34- dimethox-

yphenyDpiperazine:
Phenyl- N- (5-ethy! 2-methoxy-6-methylpyridin-3-yl)carbamate and
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Cbe H Yelg@% 4 o0 N Cce C 00
5 Example 5
1-[(5-ethyl-2-methoxy -6-methylpyridin-3-yl)aminocarbonyl]-4-(2,4-dimethox -
yphenyl)piperazine: _
Phenyl-N-(5-ethyl-2-methoxy-6~methylpyridin-3-yl)carbamate and
1-(2,4-dimethoxyphenyl)piperazine were reacted by the same way with the
10 example 1 to obtain the titled componnd. ' '
yield: 77 %
Example 6
~ 1-[(5-ethyl-2-methoxy-6-methylpyridin-3-yl)aminocarbonyi}-4- (3,5~dimethox-
15 yphenyl)piperazine: .
Phenyl-N-(5-ethyl-2-methoxy -6-methylpyridin-3-yl)carbamate "~ and
1-(3 5-dimethoxyphenyl)piperazine were reacted by the same way thh the
example 1 to obtain the titled compound.
yield : 82 %
2 _
Example 7
1-[{5-ethy}- 2—methoxy—6—methylpynchn-3-yl)armnocarbonyl] 4-(3.4,5~trimetho-
xypheny))piperazine: _
Phenyl-N-(5-ethy}- 2—methoxy-6-—methylpyndm-S—yl)carbamate : and
25 1-(345-trimethoxyphenyl)piperazine were reacted by the same way with the
example 1 to obtain the titled compound.
yield : 52 %
- Example 8
30 l-[(5—ethyl-2-methoxy—S-methylpyridin-S—yl)anﬁnocarbonle-d—(2-ethoxyphen-
yDpiperazine: ' :
Phenyl- N-(5-ethyl-2- methoxy—-6-methylpyridin-3-yDcarbamate and
1-(2-ethoxyphenyl)piperazine were reacted by the same way with the example
1 to obtain the titled compound.
35

yield : 78 %

Example 9
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KA salt V\Q(S}Gﬂﬁrl:@élmeﬂwxy-6-methylpyndm-3~yl)axmnocatbonyl]-4 (2-phenoxyphe-
PCT9600S ylpiperazine: - 18 -

Exanple 1 '

- (5- et hyl - 2- net hox%‘"@%ﬁ‘lﬂ@?ﬂ}?ﬂ‘?ﬂwﬂ?xyﬁ éﬁ’ﬁ%@a’}"b‘bﬁy}’?"%"ﬁ*“ﬁet hoxyph-2nd
enyl ) pi perazi ne: 1-(2-phendXypheriyiipeXszinet lwere reacted by the same way with the
2- met hoxy- 6- metgyl p, Yobli' d. 1. Ommol ) 5 and -

1- ( 2- met hoxyphenyl *'gﬂé]l?m ne( 0. 1‘%% 1. Onﬁrﬁili) were dissolved in

t et rahydr of uran(| U(O 159, }.Ornol) was added thereto and the

m xture was stirred at roomterrperature for 2 hours. Then, the reaction
m xture was concenggghél 1@6nd chronmoraphed to obtain 0.33g of the titled

i01¥|(§:4dt ?97%5Hz)1 (G- %{%«WQ&%%’VE%“ defiohyll-4-(3-shenoxyshe-

3.11(4H, t, | - 4. dPz)nylipiresazinel t , =5. OHz) . 3.88(1H, s),
3.98(3H,s), 6. 89( | Phehyl-N6 (52€thg H2)-methoRy{6L HiEthyipyridin-3-yl)carbamate and

8.21( 1Hs). 1-{3-phenoxyphenyl)piperazine were reacted by the same way with the
example 1 to obtain the titled compound.
yield : 72 % :

Example 11 _ .

1-[(5-ethyl-2-methoxy -6-methylpyridin-3- vl)aminocarbonyl]-4- (2-fluorophenyl)

piperazine:

Phenyl-N-(3-ethyl- 2 methoxy-6-methylpvridin -3-yi)carbamate and
~ 20 1-(2-fluorophenyl)piperazine were reacted by the same way with the example

1 to obtain the titled compound

-yield : 67 %
Example 12
25 1-[(5-ethyl-2-methoxy-6-methylpyridin-3- y})aminocarbonyl}-4-(4-fluoropheny!)
piperazine:
Phenyl-N-(5-ethyl-2-methoxy-6-methylpyridin 3-yl)carbamate and

1-{4-fluorophenyl)piperazine were reacted by the same way with the example
1 to obtain the titled compound.
30 yield : 81 %

Example 13
1-[(5-ethyl-2-methoxy-6-methylpyridine-3- y)aminocarbonyll-4-(3 5-difluorop-
heny!)piperazine: '

35 Phenyl-N-(5-ethyi-2-methoxy-6- methylpyridin-3-yl)carbamate - and

1-(3.5-difluorophenyl)piperazine were reacted by the same way with the
example 1 to obtain the titled compound. -



15 Elenental Analysis: -[err] Calc., C 65.60, H 7.34, N 14.57.

Found, C, 66.10, H,7.25, N, 14.57. Exanple 2 1-[(5-ethyl
2- met hoxy-6 net hyl pyri di n-3-yl)am nocar bonyl]- 4- phenyl pi perazi - 20 ne:
= = = y="6~= T3 and .

| - phenyl pi perazi ne were reacted by the sane way wth the exanple I to

obtain t t] conpound yield: 86 % 25
1-[(5-et mo-*él-‘ﬁget hoxy -6-met hyl pyri di n-3-yl)am nocar bogﬁ%ﬁ?’z-

met hoxyph - _ enyl ) pi per azi ne: Phenyl - N (5-ethyl- 2-

- met hoxy- 6- et hyl pyri di n-3-yl ) car bamat e and 30

~1- (4- met hoxyphenyl ) pi perazi ne were reacted by the same way wth the

exanple 1 to obtain the titled conpound. 2! - yield: 78 % Exanpl e
4 35 1-[(5-ethyl--2-nmethoxy-6-nethyl pyridin-3-yl)arinocarbonvl] 4- (3, 4-
di net hox- yphenyl ) pi per azi ne: Phenyl N (5-ethyl 2-
met boxy- 6- met hyligldr:iGd % 3- yl ) car bamat e and - WD 96/ 21648
PCT/ KR96/ 00005 ' _ - 19 -
1-(3,4-dinedio he I.%‘gi perazine were reacted by the sane way with the
exanple 1 to oﬁ%’ﬁ’yﬁ titled conmpound. yi el d: 69, % 5 _Exanple
5 1-[(5-ethyl-2-methoxy-6-methylpyridin-3-yl)aminocarbonyl}-4-( a, @, & -triflu-
1-[ (5- et hyl 52- rgpé-h-tityfpi@abme:0yr i di n- 3-yl ) am nccar bonyl ] - 4- (2, 4- di net hox-
yphenyl) pi per agy 0| N-(5-ethyl-2-methoxy-6-methylpyridin-3-ylcarbamate and

1-{ @, a, a -triflouro-m-tolyl)piperazine were reacted by the same way with
the example 1 to obtain the titled compound.

_ yield: 67 %

10 '
Example 15 ' _
1-[(5-ethyl-2-methoxy-6-methylpyridin-3-yl)aminocarbonyl}- 4- (2-chlorophen-
yDpiperazine: '
Phenyl-N-(5-ethyl-2-methoxy~6-methylpyridin-3-yl)carbamate and

15 1-(2-chlorophenyl)piperazine were reacted by the same way with the example
1 to obtain the titled compound. '

yield :82 %
Example 16 -

20 - 1-[(5-ethyl-Z-methoRy~6-methylpyridin-3-yl)aminocarbonyl]-4-(3-chiorophen-
yDpiperazine: _ _
Phenyl-N~(5-ethyl-2-methoxy-6-methylpyridin-3-yl)carbamate and

1-(3-chlorophenyl)piperazine were reacted by the same way with the example
1 to obtain the titled compound. '

25 yield 84 %
Example 17 :
1-[(5-ethy}-2-methoxy~-6-methylpyridin-3-yl)aminocarbonyl]-4-(2,6- dichloroph-
_ enyl)piperazine: _
30 Phenyl-N-(5~ethyl-2-methoxy-6-methylpyridin-3-yl)carbamate and

1-(2,6-dichlorophenyl)piperazine were reacted by the same way with the
example 1 to obtain the titled compound.
yield 80 %

35 Example 18
1-[(5-ethyl-2-methoxy-6-methylpyridin-3-yl)aminocarbony1)-4-(3,5-dichloroph-

enyl)piperazine:



Phenyl - N- (5- et hyl - 2- et hoxy- 6- net hyl pyri di n-3-yl ) car barmat e and
1- (2, 4- di net hoxyphenyl ) pi perazine were reacted by the same way with the

10 exanple 1.to obtain ttetided—conpound. y| eld: 77 %

Exanpl e 6
1-[ (5-ethyl 6- met hyl pyri di n- 3-yl ) am nocar bonyl ] - 4- di rret hox-
15 yphenyl )pmm ‘éﬁlsm’
Phenyl - N-( 5- et hyl - 2- met hoxy- 6- met hyl pyri di n-3-yl ) carbamate - and
1- (3, 5- di met hoxyphenyl ) pi perazi ne were reacted by the same way with the
exanple | to obtain the titled conpound. yield: 82 %. 20
Exanmple 7 - -22 - _
1-[ (5-ethyl - 2- net hoxy- 6-rnet hyl pyri di n- 3-yl ) mi nocar bonyl ] - 4- (3A4,5-trineth
0- xyphenyl ) pi per azi ne: Pheny- N-
(5- et hyl - 2- medt i oBhefylnNt Gyéthyl-2r methoxy16-omthyipyaidin-3-ylcarbamaps and
1- (3, 4, 5-nTnet hoxyp )ﬂj‘.},ﬁwgﬁﬂm Ch&dteldy pvn adiine/\aya t
exanple | to obtai nrﬂ’te tt ) o&r&d@“,&é y|ea w%‘gﬁ) %Mx‘g%'plgﬁ8

e 1 to obtam compound.

30
1-[(5- et hyl - 2- rret lyield 4@ #et hyl pyri di n- 3-yl ) ar ni nocar bonyI U 4- (2 et hoxyphen-
yl pi perazi ne: °

Phenyl - N- ( 5- et hyl - hﬁy 6- met hyl pyri di n-3-yl) car banat e and

1- (2- et hoxyphenyl ne were reacted by the same way with the exanple

| to obtain the tiltl(Grethyiridrmetaoxy- @‘snetyvlwddmﬁvllmmnocarbomhﬁp% dichloroph-
WO 96/ 21648 enylipiperazine:

PCT/ KR96/ 00005
-[(5-ethyl-2-neth yé hrlr?s(ﬁ ?’E’f) WFWSPXPB%‘ i 1]Dcﬁﬂ’@m[ﬂanenoxyphe
ny) pi per azi ne: 10 1-(24~-dichiorop: enyl)mperamne were reacted the same way with the
Phenyl - N- ( 5- et hyl ega,ﬂﬁéhomydﬁaiﬁea,mﬁml ¢bnipodnd/| ) car bar nat e and
vield 72 % '
Example 20 _
15 1- [(5—eﬂuyl—2—methoxy-6-methylpyndm-{i-yl)armnocarbonyl]-:i-(2,4 6-trichloro- . .. ..
phenyl)piperazine: _
Phenyl-N-(5-ethyl-2-methoxy-6-methylpyridin-3-yl)carbamate and

1-(2,4.6-trichlorophenyl)piperazine were reacted by the same way with the
example 1 to obtain the titled compound.

20 yield 54 %
Example 21
1-[(5-ethyl-2-methoxy-6-methylpyridin-3-yl)aminocarbony!]-4- (2- bromophen-
yDpiperazine: '
25 Phenyl-N-(5-ethyl-2-methoxy-6-methylpyridin-3-yl)carbamate and

1-(2-bromophenyl)piperazine were reacted by the same way with the example
1 to obtain the titled compound.

yield 68 %
30 Example 22
1- [(5—ethyl—2—methoxy-6-methylpyndm-s-yl)atmnocarbonyl] 4-(3-bromophen-
yDpiperazine:
Phenyl-N-(5-ethyl- 2-met.hoxy 6-methylpyridin-3-yl)carbamate and

1-(3-bromophenylipiperazine were reacted by the same way with the example
35 1 to obtain the titled compound.
yield 65 %



1- (2- phenoxyphenyl ) pi per azi ne were react ed by the same way with the 5

exanple 1 to obtain the titled conpound. yield : 69 %

Exanpl e 10

10 nyI)plperaZ|ne ' Phenyl '

(5-et hyl - 2- met hox -6-nethy|pyr|d|n 3-yl)carbanate and 1-
(3-phenox _Ff%iperazine were reacted by the same way RFTKRIQ0005
exanple 1 to obtain the tided conpound. yield: 72 % 15

Exampl e 11 ' 1-[ (5-ethyl - 2- net hoxy- 6- net hyl pyvndi n- 3-

yl ) ammi nocar bonyl ] - 4- (2-f | uor ophenyl) pi per azi ne: Phenyl - N -

(5-ethyl-2- nethoxy-6-nethyl pyridin 3- ylggcarbamate and 20

'1- (2-fl uorophenyl) pi perazine were reacted by the same way with the exanple

| to obtalnthetltled conmpound. . yield 67 % Exam ple 12 25

1-[ (5-et hyl - 2- melhaxy-g8- et hyl pyri di n-3-yl ) arni nocar bonyl | - 4- (4-fl uor opheny

3/y1) carbamat e & @iaﬂwl-z-mﬁvﬂyé FREDRATAR T KD R Rt B “é%e"%i' the

same way wltht lto obtalnthetldtled corrpound
%"( g' dt I 8|1 ;/0 t mgioxy-é'methyl pyridin-3-y1 3 5.4

etly W ridine ny. | orop-;_
henyl ) pi per aénlsng% W%W wﬁﬁc}dr h’é&ﬁ%i@“‘e Jv%?(et“ﬁé’ a&nﬂe
- 3-yl ) car bamat el to ghtin the uﬂe@(:@nmdﬂ uor ophenyl pi perazi ne were reacted by
t he sanme way vmjnadt.bqa% exanple | to obtain the titled conpound.

WD 96/ 21648

PCT/ KR96/ 00005-
- Example 24

10  1-[(5-ethy}-2-methoxy-6-methylpyridin-3-y)aminocarbonyll-4-(2,4-dibromop-
henyDpiperazine::
Phenyl-N-(5-ethyl-Z-methoxy-6-methylpyridin-3-ylicarbamate and
1-(24-dibromophenyl)piperazine were reacted by the same way with the
example 1 to obtain the' titled c_onipound.

15 yield 68 %
Example 25
1-[(5~ethyl- 2-methoxy-6-methylpyndm-3-yl)ammocarbonyl]-4-(2.5 dibromop-
henyl)piperazine:

20 Phenyl-N- (a-ethyl-z-methoxy-6-meﬂ1ylpyﬁdin-3—yl)c_arbamate and

1-(2,5-dibromophenyl)piperazine were reacted by the same way with the
example 1 to obtain the titled compound.

yield 66 96
25 Example 26
1-[(5-ethyl-2-methoxy ~6-methylpyridin-3-yl)aminocarbonyl]-4- (2-tolyl)pipera-
zine: .
" Phenyl~N-(5-ethyl-2-methoxy -6-methylpyridin-3-yl)carbamate and

1-(2-tolyl)piperazine were reacted by the same way with the example 1 to
30 obtain the titled compound,
yield :89 %

Example 27

1-[(5-ethyl- 2-methoxy-6-methylpyridin-3-yDaminocarbonyl]-4- (4-methylphen-
35 ylpiperazine: '

Phenyl-N- (5- ethyl-2-methoxy-6-methylpyridin-3-yl)carbamate and

1-(4-methylphenyl)piperazine were reacted by the same way with the example



- 21 - yield 69 % " Exanple 14
1-[ (5-ethyl - 2-met hoxy- 6- net hyl pyri di n- 3-yl am nocabonyl ]-4-( a, a, a

-triflu- 5 oro-mtolyl)pi perazine: —_—

Phenyl - N- (5- et hyl - 2- net hoxy- 6- met hyl pyrdi n- 3-yl ) car bamat e and :
l1-(a, a, a-tr mt ol yl ) pi perazi ne were reacted by the sane way wth
t he exanpl e |&{'8&g‘8&I n the titled conpound. yi el d: 6 FCHKRS

Exanpl e 15 :
,1-[(5-ethy|-2-nethoxy-6-nethy|pyridin-3-y|)aninocarbony|]-4- (2-chl or ophen-
yl ) pi per azi ne:

Phenyl - N- (5- et hyl - 2- met hoxy- 6- et hyl pyri di R-28--y| ) car bamat e and 15

1- (2-chl orophenyl ) pi perazi ne were reacted by the sane way with the exanple

1 to obtain the titled conpound. yield :82 % Exanpl e 16 20
1-[ (5-et hyl - 2- met hpth wbtxinehenitied eoripound: Y| )aml nocar bonyf | - 4- (3- chl or ophen
- yl) pi perazgl

Phenyl - N- ( 5- et hyl meﬂloxy 6- Tet hyl pyri di n-3-yl ) car bamat e and

1- (3-chl or mphenyl ) pi perazi ne were reacted by the sanme way with the exanple

1 to obtain the t | Example @8pound.” 25 yield :84 % Exampl e 17

1 ~f(5~ - -3-y -4-(23-gi -
" -1(5-ethyl - 2- et hox;/:(s?;trlr‘eﬂt ﬁy?‘evnél —&g\eﬂ% aﬁdrll%garl a(;!rlllilii 3 4- Eg %‘5’?0%9&%
enyl ) pi per asne:

Phenyl - N- ( 5- et hyl Mhbﬁ/-eﬂwm—hpuwwmmtﬁywr}dimﬂamw&mate and and
1- (2, 6-di chl or opheyys @éc&ei@

exanple 1 to obtain 't g r’g)oagiﬁa yi-e gg,g% V\%DExanpl e
18 exampe tain th

1-[ (5- et hyl - 2- 18t hydeig 82 Het hyl p. vridi n-3-yl )am nocar bonyl ] - 4- (3, 5-di chl orop
h- enyl ) pi per azi ne: .

Example 29
1- [(5-eﬂ:yl-2-meﬂ:oxy—6—methy]pyndm-3—yl)anunocarbonyl]-4 ~-(3,6-dimethylp-
henylpiperazine:

15 Phenyl- N—(5—ethyl—2-mthoxy—ﬁ-methylpyndm-s vllcarbamate and

1-(3,5-dimethyiphenyl)piperazine were reacied by the same way with the
example 1 to obtain the titled compound.

yield :68 %

20 Exa_mple 30
1-[{5-ethyl-2-methoxy —6-meth'ylpyﬂdin-3-yl)anﬁn0t':arboriyﬂ-4 - (2,6-dimethylp-
henyl)piperazine:’ .
Phenyl-N-(5-ethyl-2-methoxy-6-methylpyridin-3- yl)carbamate and

1-(2,6-dimethylphenyl)piperazine weré reacted by the same way with the
25 example 1 to obtain the titled compound '
vield 80 %

Example 31

1-[(5-ethyl-2-methoxy -6-methylpyridin-3-yl)aminocarbonyl}-4- (4-isopropylph-
30 enyl)piperazine:

Phenyl-N-(5-ethyl- 2-methoxy-6—methylpyndm—3 yl)carbamate and

1-(4-isopropylphenyl)piperazine were reacted by the same way with the

example 1 to obtain the titled compound.

vield ‘68 %

Example 32 . ' :
1-[(3-ethyl-2-methoxy-6-methylpyridin-3-yl)aminocarbonyl]-4-(2-isopropylph-




VO 96/ 21648 -
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Phenyl - N-(5 et hyl - 2- rret hoxy 6- rret hyI pyr| di n- 3- yI)car bamate ~and
exarrple lto obtalnthe tltled corrpound y| eld 69 %
Exanpl e 19 1-

[ (5- et hyWO 2648 0xy- 6- et hyl pyri di n- 3-yl ) ami nocar bony| | PEI(KRI#OWIL | or oph-
enyl ) pi per azi ne:

Phenyl - N- ( 5- et hyl - 2- net hoxy- 6-. met hyl pyri di n- 3-yl ) car bamat e and 10
1- (2, 4-di chl oropheny) pi perazi ne were reacted by the sane way with the
exanple | to obtain the titled conpounds - yield : 72 % 'Exarrple
20 15 : :

1-['(5-ethyl 2- rrethoxy 6- met hyl pyr|d|n 3-yl)ami nocarbonyl]-4-(2,4,6-trichlor

o- phe 4 ne:
o 6t re |-§§- it ey e BRI . ey i B e
example | to blﬁzmampubhmumwmma reazted Jveithe sseme way Withy thepl e 21

1-[(5-ethyl - 120X ¥p SbEt B Biéd dbripotmid! ) am nocbm)nyl | -4- (2-brenophen-
~yl) pi perazi ne; '

Phenyl - N- £5- et ﬂﬁl%gﬁmt hoxy- 6- net hyl pyri di n- 3- yI)car bamat e and
1- (2- bronophenyl ) pi per azi ne were reacted by the sanme way with the exanple
| to obtain tli‘)éni Bsd conpound. yield :58 % 30 Exanple 22

11 (- et 1 2 8t Uit G ol e ARSI hbril P

yl) pi perazi ne:
Phenyl - N- ( 5- ehegylpipesgzinedxy - 6- met hyl pyri.di n- 3-yl ) carbanate and

1- (3 br o h ePmghy1BNPE-athy P @-ethexy-Exaetiyifyyidinta- sldaebangse Wi t h t he andanpl e
35 1 to obt qL&-%anz}lﬁ&tbl%ﬁen@M were réhcidd’ b'yeﬁxe%same way with the

example 1 to obtain the 'titled compound.

o‘—s

yield 67 %

15 Example 34 .
1-[(5-ethyl- 2-methoxy-6—-methylpyndm-3 yl)armnocarbonyl]—-é-(4—acetylphen—
yDpiperazine: .
Phenyl-N-(5-ethyl-2-methoxy-6-methylpyridin-3--yl)carbamate and

1-(4-acetylphenyl)piperazine were reacted by the same way with the example
20 1to obtain the titled compound.

yield 67 %

Example 35

1-[(5-ethyl-2-methoxy-6-methylpyridin -3-yl)aminocarbonyi}-4-(2-biphenyl)pi -
25 perazine: '

Phenyl-N-(5-ethyl-2-methoxy-6-methylpyridin-3-yl)carbamate and

1-(2-biphenyl)piperazine were reacted by the same way with the example 1 to
obtain the titled compound. -

yield :82 %
30
Example 36
1-{(5-ethyl- 2-methoxy—6-methylpyndm -3-yl}aminocarbonyll-4-(4~bipheny!)pi-
perazine:
Phenyl-N-(5-ethyl-2-methoxy -6-methylpyridin-3-yl)carbamate and

35 1-(4-biphenyl)piperazine were reacted by the same way with the example 1to
obtain the titled compound.
yield :81 9%



WD 96/ 21648
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Exanpl e 23 I :
1-[(5-ethyl - 2- met hoxy- 6- met hyl pyri di n- 3-yl ) am nocar bonyl - 4- (4- br onophen-

yl ) pi perazin

Phenyl - N- ( 5- §¥ﬂ§w?ggﬁnthoxy-6-nethylpyrldln-3-yl)carbanate PCT/KRIGH0Q05 5

1- (4- br onophenyl ) pi perazi ne were reacted by the same way with the exanple

1 to obtain the titled conmpound. yield :64 % Exanpl e 24 10
1-[(5-ethyl-2-nethoxy-6-nethy|pyridin-3-y|)anninocarbonyl3-4-(224-dibronDp-
henyl ) pi per azi ne: - 26 -

Phenyl - N- ( 5- et hyl - 2- met hoxy- 6- net hyl pyri di n-3-yl ) car banate and

1- (2, 4-di br onophenyl ) pi perazi ne were reacted by the sane way with the
exanple 1 to obtain the titled conpound. 15 yield :68 % - Exanpl e
25

5 Examgle 37
1-[(5-ethyl - 2- et h(igeél%_eh_r;rﬁg ¥I wri (_jé_n- %xl ) & "‘__ bon | ; yi]24—(2 oxyp
henyl ) pi per azi ne: -
~ Phenyl - N- (5- et hyl - Ryliip¢rezige:6- net hyl pyri dn- 3-yl ) car barr_at e and

1- (2. 5- di br omopBenPhedyi (B -2 heéthdxya6-rRéthPipyid s-s—qmaamvmwth the
exanple 1 to obtai _@ it (i ound. g) 3@ % 25 Exaﬁptﬁ
26 1[(5ethyl 15T ) e A e

(2-tolyl)pipera- example ﬁetoobtamthg hyl - 2-

met hoxy- 6- met hyl py¥iell B83¢y! ) car banat e and 1- (2-tolyl)pi perazi ne
were reacted by the same way with the exanple 1 to 30 obtain the titled
conpound. ield :89 % Exanpl e 27 1- ((5-ethyl -

2- et hoxy- 6- net My Bsamele383. y| ) ar ni nocar bonyf | - 4- (4- met hyl phen -
1-[(5-ethyl-2-methoxy-6-methylpyridin-3-yl)aminocarbonyl]-4-(3-hydroxyphe-

nyDpiperazine:
Phenyl-N-(5-ethyl-2-methoxy-6-methylpyridin-3-yl)carbamate and
1-(3-hydroxyphenyl)piperazine were reacted by the same way with the

- 15 example 1 to obtain the tltled compound .
yield 63 %

Example 39

1-[(5-ethyl-2-methoxy-6-methylpyridin-3-yl)aminocarbonyl]-4- (4-hydroxyphe-
20 nylpiperazine:

Phenyl-N (5-ethyl-2-methoxy- 6-methylpyﬁdin~3 yhcarbamate and

1-(4-hydroxyphenyl)piperazine were reacted by the same way with the

example 1 to obtain the titled compound.

yield :58 9%

.7
Example 40
1-[(5-ethyl-2-methoxy-6-methylpyridin-3- yl)aminocarbonyll-4- (4-acetoxyphe-
nyl)piperazine: _
Phenyl-N-(5-ethyl-2-methoxy-6-methylpyridin-3-yl)carbamate and

30 1-(3-hydroxyphenyl)piperazine were reacted by the same way with the
example 1 to obtain the titled compound.
yield :89 9%

Example 41
35 1-[(5-ethyl-2-methoxy-6-methylpyridin-3-yl)aminocarbonyl}-4-(3-acetoxyphe-
~ nyl)piperazine:

Phenyl-N-(5-ethyl-2-methoxy-6-methylpyridin-3-yl)carbamate and



35 yl)pi perazine: Phenyl - N (5-
et hyl - 2- met hoxy- 6- met hyl pyri di n-3-yl ) carbamate “and '
1- (4- et hyl phenyl )p| perazine were reacted by the sane way with the exanple

WO 96/ 21648

PCT/ KR96/ 00005 ' . . -24- l.to
obtain t d4gd conpound. .yield :87 % I 5
1-[(5-et I*}f nmet hoxy- 6- met hyl pyri di n- 3-yl ) am nocabonyl &@Mnet hyl p-
henyl ) pi per azi ne: Phenyl - N- ( 5- et hyl - 2- et hoxy- 6- net hyl
di n- 3-yl ) car bamat e o and 1- (2, 3-di et hyl phenyl ) pi per azi ne
were reacted by the sanme way wth the . exanple.l to obtain the titled
conpound. 10 yield :82 % ExanPl e 29. 1 S

- (5-et hyl - 2- net hoxy- 6- et hyl pyri di n- 3-yl ) am nocar bonyl | - 4- (3 5-di r net hyi p-

henyi ) pi per azdne: 15
Phenyl - N- ( 5- dt@rhe@exmmmmmpyl aéacted- \hy) dhe haame eway withndthe

1-(3,5-di et Qy ko BheRR! @l fifedinspousdcced by the.same way with the
exanmple 1 to o %aﬁn he ‘titled conpound. yield :68 % 20 Exanple
30 1- (¥ 2- met hoxy- 6- met hyl pyri di n- 3-yl )am nocar bonyl ] - 4-

(2, 6-di neti hyl p- henyl ) pi per azi ne:

~ Phenyl - N- (8- @ixiiple2421et hoxy- 6- et hyl pyr| di n-3-yl ) carbamat e and
1-(2,6-dirne ea edb wi th the
25 exanpl e |3%J5%Y3y41% a%l"éegm\(ﬁﬁ“ ﬂnd )mmgdrb%}yg §3ge'6}"°35‘ vh Exanpl e
31 1- piperazine:

[ (5- et hyl - 2- PReNYPN -6~} D-riRithdxd-B-mBethl it o3-31)6aBarnhte4- (4- | SOPeRPY! ph-
30 enyl)pi P§L Z:'ﬁﬂr%f:hmyl)pﬁpemzine were reacted by the same way with the example 1]
10 to obtain the titled compound.
yield 170 %

Example 43

1-[(5-ethyl- 2-methoxy—6—methylpyndm-S—yl)annnocarbonyl]—d-[(2-methylarm—
15 no)phenyllpiperazine:

Phenyl-N-(5-ethyl-2-methoxy-6-methylpyridin~3-yl)carbamate .. and

1-[2-(methylamino)phenyllpiperazine were reacted by the same way with the

example 1 to obtzin the titled compound.

yield :59 %

20 -
Example 44
1-[(5-ethyl-2-methoxy-6-methylpyridin-3-yl)aminocarbony!l-4-(1-naphthyhpi-
perazine:
Phenyl-N-(5-ethyl-2- methoxy-6-methylpyridin-3-yl)carbamate and

25 1-(1-naphthylpiperazine were reacted by the same way with the example 1
to obtain the titled compound.

yield :63 %
Example 45 ,
30 1-[(5-ethyl-2-methoxy-6-methylpyridin-3-yl)aminocarbonyl]-4-(1-anthrylpipe-
razine:
Pheny!-N- (5- ethyl- 2-methoxy -6-methylpyridin-3-ylcarbamate and

1-(1-anthryl)piperazine were reacted by the same way with the example 1 to
obtain the titied compound.
35 vyield 57 %

Example 46



Phenyl N- (5 et hyl - 2- net hoxy- 6- net hyl pyri di n- 3-yl ) car bamat e and

| - (4-isopropyl phenyl ) pi perazi ne were reacted by the sane way wth the
exanple | to obtain the titled conmpound. yield :68 % 35 Exanpl e
32 | -

[ (5--ethyl -2- Wsﬁ met hyI pyridi n-3-yl)am nocarbonyl j-4-(2 1l&%Erowl gh-

. WD 96/ 21648

- PCT/ KR96/ 00005 -25 -
enyl’) pi per azi ne: '
Phenyl - N- ( 5- et hyl - 2- net hoxy- 6- et hyl pydi n-3-yl )araifate and
1- (2-i soprpyl penyl ) pi perazine were reacted-i# the sane way with the
exarrpl e 1 to obtain the titled conpound. 5 yield :65 % Exanpl e
1-

[(5 et hyl - 2- met hoxy-wwm—&mmmmwmuwﬂmw—s-

Bhonyl K- (5. ot hy! . Secdbhen | and
1- (4ynor mal but y%lphéhg‘y§ Wﬁ%éﬂ%'%&%w@ ‘é%f dig r#%g%%'ﬁ with t he3
exanple 1 to obtai b dmethirjrbemil)piperazine were geagtedody the Samexway|witlg4

1-[ (5-ethyl - 2- ngt hﬁx‘éYa@xﬂWh%%ﬁxﬂ'ﬂi& deled rafipsi@ar bonyl U-4- (4-acetyl phen-
yl ) pi per azi ne:

Phenyl - N- ( 5- et hyl - ’Ee)ﬁetb?uc%ky 6- met hyl pyri di n- 3-yl ) car bamat e and
1- (4-acetyl phenyl ) pi perazine were reacted by the same way with the exanple
20 1 to obtain thExdrhplé@d conpound. , yield :67 % Exanpl e 35
1-[(5-ethyl-2-meth Q% - 4 (- -6
-3-yl)ariinocar boniﬁtg gﬂ’?gb%‘ﬁé%’b o] _ylpy%lm 3 lz’ﬂaglnnn%wm“ 4-@ meﬂmxy 5
IphenyDpiperazine:
Phenyl N-(5-ethyl-2-methoxy-6-methylpyridin-3-yl)carbamate and

1-(2-methoxy-5-phenyl)piperazine were reacted by the same way with the
example 1 to obtain the titled compound.

yield 62 %
15
Example 48
1- [(5—eﬂwl—2—methoxy-6-methylpyndm—3~yl)anunocm-bonyll-4~(a—methoxy—2-
methylphenyDpiperazine:
Phenyl-N-(5-ethyl-2-methoxy-6- methylpyndm-3-yl)wbamate and

_ 20 1- (5-methoxy-2- methylpheny])pmerazme were reacted by the same way with
the example 1 to obtain the titled compound.
yield 66 %

Example 49 .

25 1-[(5-ethyl-2-methoxy-6-methylpyridin-3-yl)aminocarbonyl}-4-(5-chloro-2-
methoxyphenyl)piperazine: -
Phenyl-N- (5-ethy!-2-methoxy-6-methylpyridin-3-yl)carbamate and
1-(5-chiorvo-2-methoxyphenyl)piperazine were reacted by the same way with
the example 1 to obtain the titled compound.

30 yield 69 % |

Example 50
1-[(5-ethy}-2- methoxy—G—methylpyndm-S—yl)azmnocarbonyl] 4- (2-chloro-5~
methoxyphenyl)piperazine:

35 Phenyi-N-(5-ethyl-2-methoxy-6-methylpyridin-3-yl)carbamate and
1-(2-chloro-5-methoxyphenyl)piperazine were reacted by the same way with
the example 1 to obtain the titled compound.



Phenyl - N- ( 5- et hyl - 2- et hoxy- 6- met hyl pyri di n-3-yl ) car bai ate and
1- (2- bi phenyl) pi perazine were reacted by the same way with the exanple 1 to

obtain the titled corrpound y| el d 82 % 30 Exanpl e 36

1- I_(b e[ ny_| Z-1TET nuxy-o et IIYI Pyl I UI T1 \.) _yl }C{‘IIT Trroecen buu_y: 1 4*(4 l‘Urr‘h':"'“’J-l“' =
per azi ne: Phenyl - N- ( 5- et hyl - 2- net hoxy - 6-net hyl pyri di n- 3- yI)car bamate
and 35 1-(4- blggenyl)pl perazine were reacted by the sane V\aé W th the
exanpl e | obtain the titled conmpound. yi el RET

WD 96/ 21648 _ PCT/ KR96/ 00005
- 26- Exanpl e 37

1-[(5-ethyl-2- nethoxy 6- met hyl hyri di n- 3-yl ) anocbonyl | - 4- ( 2- hydr oxyphe-
nyl ) pi per azi ne: 5 -29 -

Phenyl - N- (‘'5- et hyl - 2- net hoxy- 6- et hyl pyri di n- 3-yl ) car bamat e and

1- (2- hydr oxyphenyl ) pi perazi ne were reacted by the sane way with the

exanpl e | to obield 1r70t%e ti ded corrpound. yield :59 % 10 Exanpl e
38 1

- [ 5- et hyl - 2- nef hoxy- 6- et hyl pyr| di.n- 3-yl ) am nocar bonyl] 4-(3- hydr oxyphe-

nyl ) pi per zi ne; Example Sbheny| -
(5-ethyl - 2- et M@eﬁwm%huﬂbxywmﬂ&lmwﬁsbﬁmMmaﬂdus- -4~

1- (3- hydr oxy ph@%)‘ﬁi re reacted by the sane way W th the 15
exarrpleltootal lﬁﬁyr?iﬂ zc’icorrpo nd. 3y d 63% Exanpl e
39 [ KhengtiN( 5—3:1%12(1 sefhoxy- -methylpyridin-3-yl and
- 6- meLhyl pyrl m%a%mamﬂwﬂmylmwgémwm by ﬁﬁ sathe wadewith ne:
Phenyl - N-(5- el hadipitel 19 bl Rt fidPMirhsloia 3- Y1) carbamate ~and

vield 62 %

10
Example 52
1-[(5-ethyl-2-methoxy - 6—methylpyndm 3—yl)a1mnocaxbonyl]—4-(3-hydroxy-4-
methoxyphenyDpiperazine:
Phenyl-N-(5-ethyl-2-methoxy~-6-methylpyridin-3-yDcarbamate and

15 1-(3-hydroxy-4-methoxyphenyl)piperazine were reacted by the same way with
the example 1 to obtain the titled compound. '

yield 59 9%
_Example 53 _

20 1-[(5-ethyl-2- methoxy-6-methylpyridin- 3- yl)aminocarbonyl}-4- (3-acetoxy-4-
methoxyphenyl)piperazine: '
Phenyl-N-(5-ethyl-2-methoxy-6-methylpyridin-3-ylDcarbamate and

1-(3-acetoxy-4-methoxyphenyl)piperazine were reacted by the same way with
the example 1 to obtain the titled compound.

5 yield 62 %
Example 54
1-[(5-ethyl-2-methoxy-6-methylpyridin- 3~ yD)aminocarbonyl]-4-[(2-methoxy-5-
phenyl)phenyllpiperazine: -

30 Phenyl-N-(5-ethyl-2—methoxy-6-methylpyﬁdin—3~yl)earbamate and

1-[(2-methoxy-5-phenyl)phenyllpiperazine were reacted by the same way with .
the example 1 to obtain the titled compound.
vield 67 %

35 Example 55
1-{(5-ethyl-2-methoxy-6-methylpyridin-3- yl)aminocarbonyl}-4-(3-hydroxy-2-

methylphenyDpiperazine:



1- (4- hydr oxyphenyl ) pi perazi ne were reacted by the sane way with the

exanple 1 to obtain the titled conpound. yield :58 % 25

Exanpl e 40 | - (5-€thyl™= 2- et hoxy- 6- net hyl pyni di n- 3-

yl ) am nocar bonyl | - 4- (4- acet oxyphe- nyl ) pi per azi ne:

Phenyl - N- ( 5- e} -z jpef f it hoxy- 6- net hyl pyri di n- 3-yl ) car banmat e 0
1-(3- hydroxyp%y ﬁerazi ne were reacted by the sanme way w WW’
exanple | to obtain the titled compound. yield :8 96 Exanpl e
41 35 _

1-[ (5- et hyl - 2- met hoxy- 6- et hyl pyri di n- 3- yI ) ani nocar bonyl - 4- ( 3- acet oxyphe-
nyl ) pi per azi ne: Phenyl - N- ( 5- et hyl - 2- me¥hoxy-

6- met hyl pyri di n- 3-yl ) car bamat e and WD 96/ 21648

PCT/ KR96/ 00005
1- (3- acet oxypheny! WMMYMGWIMMSEM)W h the and

exanple 1 to obtai p-g )piperazine Wefé Geactod Ky theSsanbeX Wiy ®ith2
1-[(5-ethyl-2-neth - vl rbonyl ] -4-(4- nltrphenyl)
pi per azi ne: WE ! %ﬁ' %M@M&fhyl pyri di n-3-yl ) carbanat e
and 1-(4- n|tr )% i perazine were reacted by the same way with the
exanpl e | 10 to obtain the titled conpound. yield : 70 %

Exanpl e 43

1- ((5-ethyl - 2- met hox rret hyI yridin-3-yl)ar nnocar bonyl | 2- rnet hyl am -
15 nozphenyl | pi per ¥ YﬁTe thyl-2- &O’W“ 6-methylpyridin-3-yl ammocarbony & droxy-6-

Phenyl - N- ( 5- et hi/l ﬁenmphw)ﬁpdmml pyridin-3-yl)carbamate and
Phenyl-N- (5-ethyl-2-methoxy~6- methylpyridin-3-yl)carbamate and
1- (2~hydroxy-6—methylphmyl)mmzme were reacted by the same way with
the example 1 to-obtain the titled compound.
yield 57 9% :
15 Example 57
1-[(5-ethyl-2-methoxy-6-methylpyridin-3-yl)aminocarbonyl]-4-(2-hydroxy-4-
e methylphenyl)piperazine:
Phenyl-N-(5-ethyl- 2—meﬂmxy-6—methylpyndm—3 yDcarbamate and
1-(2-hydroxy-4-methyiphenyl)piperazine were reacted by the same way with
example 1 to cobtain the titled compound
yield 52 %

Example 58

1-{(5-ethyl-2-methoxy-6-methylpyridin- 3-yl)aminocarbonyl}- 4-(5-chloro-2-
methylpheny!)piperazine:
Phenyl-N-(5~ethyl-2-methoxy-6-methylpyridin-3-ylcarbamate and-
1-(5-chloro-2-methylphenyl)piperazine were reacted by the same way with the
example 1 to obtain the titled compound.

yield 63 %

Example 59
1-[(5-ethyl-2-methoxy-6-methylpyridin-3-yl)aminocarbonyll-4- (3-chloro-4-
fluorophenyDpiperazine:
Phenyl-N-(5-ethyl-2-methoxy-6~methylpyridin~3-yl)carbamate and
1-(3-flucrophenylpiperazine were reacted by the same way with the example
1 to obtain the titled compound.

yield 65 %



1-[ 2- (et hyl ami no) phenyl ] pi perazine were reacted by the same way with the

exanple | to obtain the titled cAnmpound. yield :59 % 20 Exanpl e
44 1-[(5-ethyl -2-net hoxy- 6- net hyl pyri di n-3-yl ) arunocar bonyl | -4 -(

- napht hyl ) pi - per azi ne:

Phenyl - N-( 5- et hyl - 2- nehoxy- 6- net hyl pyri di n- 3-yl ) car bamat e and .- 25

1- (O0- napWidvsiédgPer azi ne were react ed by the sane vvay vm rkagﬂﬁé%rrpl e |
to obtai'n the titled conmpound. yield :63 % ?l'
1-[ (5-et hyl - 2- net hoxy- 6- et hyl pyri di n- 3- yI)am nocarbonyl] 4-(1-ant hryl)p| pe

- - azine: Phenyl - N- (5-_ethyl -

2- met hoxy- 6-net hyl pyri di n- 3-yl )car bamat e and | -(1-anthryl )p| perazi ne
were reacted by the sane way with the-elample | to obtain the titled
conpound. 35 yield :57 % Exanpl e 46 WO 96/ 21648

PCT/ KR96/ 00005 - 28-

1-5- et hyl - 2- nmlp@rret hyl pydi n- 3-yl ) aocbonyl ] - 4- (2- met hoxy- 6-

met hyl phenyl ) mnszeﬂwz—mmoxy-e-mﬂ;ylpyndm—s—yl)mmnocarbonyu-4-(2—mmoxyph-
Phenyl - N- (5- et hyl =~ 2- et hoxy- 6- met hyl pyri di n- 3- yI)car bamat e and

1- (2- met hoxy vl ). pi peazi ne_were reacted the sane way with 5

t he exanpl € 1P!W6‘H¥'e( Tethyiz2-methoxy -6 ynethyinyridin-3 ‘Y te 67 % and-
Exanpl.e 47 -(Z-ﬁeﬁlbﬁymhﬁm)m&riﬁmi hﬁ&! Gmdoyﬁyyrmdl Sare Y Wt ivith haay|

-4- (2- met hoxy, ﬁ I ﬁggm
Phenyl - N-(5-e plﬁjl oxytg nmetylpyrdrn- 3- yI ) car bamat e and
1- (2- met hoxy- p| perazine were reacted by the sane way with the

10 Example 61
-[(5-ethyl—2—methoxy—6—methy1pynd|n-3-yl)armnocarbmy]]-4 (2—chlorophen—
yDpiperazine:
~ Phenyl-N- (5-ethyl—2-methoxy-6-methylpyridin—3—Yl)carbamate and
1-(2-chlorophenyl)piperazine were reacted by the same way with the example
15_ 1 to obtain the titled compound.
yield 72 % |
Example 62
1-[(5-ethyl-2-methoxy-6-methylpyridin -3-yl)methylaminocarbonyl]-4- (4-fluo-
rophenyl)piperazine:
" Phenyl-N-(5-ethy]-2- methoxy 6~mel.hylpyndm—3 yl)carbamate and
1-(4-fluorophenyl)piperazine were reacted by the same way with the example
1 to obtain the titled compound. |

yield :63 %

bl -
Example 63
1-[(5-ethy]- 2—methoxy-6-methylpyndm-S-yl)methylannnocarbonyl]-4—(3-chlo-
rophenyl)piperazine:
Phenyl-N-(5-ethyl-2-methoxy-6-methylpyridin-3-yl)carbamate and

30 1-(3-chlorophenyl)piperazine were reacted by the same way with the example
1 to obtain the titled compound.
yield :68 %

Example 64 :

35 1-{[(5-ethy]-2-methoxy-6-methylpyridin-3-yllethylaminocarbonyl}-4- (4-fluor-
-ophenyl)piperazine:
Phenyl-N-[2- (5-ethyl-2-methoxy-6-methylpyridin-3-yDethylkarbamate  and
1-(4-fluorophenyl)piperazine were reacted by the same way with the example



exanple 1 to obtain the titled conpound. yield :62 % 15

Exanpl e 48 _ : :

1-[ (5-et hyl - 2- met hoxy- 6- net hyl pyri di n-3-yl ) ani i nocar bonyO 4- ( 5- met hoxy- 2-
met hyl phenyl pi per azi ne: '

‘Phenyl - N- ( 5- eéml t hoxy- 6- net hyl pyri di n- 3-yl ) car bamat e

1- (5- net hoxy- rre"t’E“FEhenyl ) pi perazi ne were reacted by the sgﬂmofh
the exanple 1 to obtain the titled conpound.. yield :66 %

Examwpl e 49 25

1-[ (5- et hyl - 2- net hoxy- 6- net hyl py| I di n-3-YIl )am nocar bonyl ] - 4- (5-chl or o- 2-
met hoxyphenyl ) pi per azi ne: Phenyl - N =~ 32~ _

(5-et hyl - 2- met hoxy- 6- et hyl pyri di n-3-yl ) car bamat e and

1- (5-chl or o- 2- net hoxyphenyl ) pi perai ne were reacted by the same way with

t he exarrpl e 1 to obttaiobtsimthe titled doropoymdund. 30 vyi el d 69 % ‘Exanpl e
50 - [ (5- et hyjesa?:g88 hoxy- 6- met hyl pyri di n- 3- yl ) ani nocar bonyl J- 4-
(2-chl oro 5- rret hoxyphenyl ) pi perazi ne: 35 Phenyl- N

(5-et hyl - 2- met hoxy- 6- et hyl pyri di n-3-yl ) car bamat e and

1- ( 2- chl or o- 5- net hBxapple®| ) pi per azi ne were reacted by the same way with
the exanple | t@g om(m-wa—kﬂmiz-ideeﬁxg%mtﬁﬂpynmn—s-ynemym&&w }-4-(2-
PCTKR96/ 00005 Dpi yi el d
£ 70 % Ex anpPgthgxyphenylipiperazine:

1-[ (5- et hyl - 2- net hMy&WWWx-%whﬁnwwpwbm@s chl or o-and
5 met hoxypheny |) pi(pahétEbtyphenylpiperazine were reacted by the same way with the

Phenyl - N- ( 5- et hyl ém%@?@o@ta[ﬁwg% icglirlga'ﬁ‘ayl ) ar bamat e and
10 yield 63 % B
Example 66
1-{[3-(5-ethyl-2-methoxy-6-methylpyridin-3- yl)DrODYl]aunnwarbmyl}-ci 2~
methoxyphenyl)piperazine:

156 Phenyl-N-{3-(5-ethyl-2-methoxy-6-methylpyridin-3-yl)propyllcarbamate and
1-(2-methoxyphenyl)piperazine were reacted by the same way with the
example 1 to obtain the titled compound.
vield 67 %

20 Example 67
1-{[5-(5-ethyl-2-methoxy -6-methyipyridin-3-yDpentylJaminocarbonyl} -4- (2~
methoxyphenyDpiperazine:
Phenyl-N—[5-(5-ethyl—2-methoxy-ﬁ-methylpyndm 3-ylpentyllcarbamate and
1-(2-methoxyphenylpiperazine were reacted by the same way with the
25 example 1 to obtain the titled compound.
yield :52 %

Example 68

1-{[6-(5-ethyi-2-methoxy-6-methylpyridin-3-yDheptyllaminocarbonyl}-4-(2-
30 methoxyphenyl)piperazine:

Phenyl-N-[6- (5-ethy}-2- methoxy-6-methylpyridin-3-yDheptyllcarbamate  and

1-(2-methoxyphenyDpiperazine were reacted by the same way with the

example 1 to obtain the titled compound.

yield :49 % |

Example 69
1-[(5-ethyl-2-methoxy ~6-methylpyridin-3-yl)aminocarbonyilmethyl- 4- (2-met -



1- (3-chl or o- 4- net hoxyphenyl ) pi perazi ne were reacted by the sane way wth

the exanple 1 to obtal n the tided conpound. yield :62 % 10
Exanpl e 52
= 6= =3 ' = r oxy—4— .

nethoxyphenyl)plpera2|ne

Phenyl - | - 2- met hoxy- 6- nmet hyl pyri di n-3-yl ) car banae and 15
1-(3- hyd t hoxypheny! ) pi perazi ne were reacted by FEFERISMP% 5y with

t he exanpl e I to obtain the titled conpound. yield :59 %

Exanpl e 53 20 1 -[(5-ethyl-2-nethoxy-6-nethyl pyridin -3-

y) al n- nocar bonyl | -4- (3-acet oxy- 4- met hoxyphenyl ) pi per azi ne:

Phenyl - N- ( 5- et hyl - 2- et hoxy- 6- net hyl pyrdadi n- 3-yl ) car bar nat e and
- 1- (3-acet oxy- 4- net hoxyphenyl ) pi perazi ne were reacted by the same way with
the exanple 1 to obtain the titled compound. 25 yield :62 9% Exanpl e

54 1- [ ( ShedyphenyDpigiainey - 6- et hyl pyri di n-

3--vl - 30
Phonyl N (5B ﬁ‘)Fﬁ‘f%%ox?*%‘f“@% o 2P0, Por 221 T

1- [ ( 2- et hoxympr@macs%rﬁm Fertazi4 mieell wergc disgolwed  datosZhamhgl, wit h
t he exarrpl e ltetrahpdrofiiran,t hddéd t] Laartonpldiimiiazole(2.32g, cl4dmrhal), Ystirr8d axanpl e

55 hyl 9. o :
yl ) am nocar bop%u X‘ﬁm@gﬁ]}dr OXYy ﬁ} 3 %b len og!e’r%#r%y pyridine

96/ 21648 10rmamol) add e e ) tire” weré sped D@ 00005
- 30- Bdues)y [thé\- friixtetehydf- Zreastiono weré- mmdegdrmdl chunifidd y by c aolesmnat e
and 1- (SwbmakoR¥ahhy to Bty 12¥08 "ot thRitifeiaphideudEr © reacted by the same -
way WHEh 7339
10 'H-NMR(500MHz, CDCh); 8 1.17(3H,t), 2.39(5H,m), 399(3H,s), 4.17(2H.s),
862(1H;s) - _

b} 1-[(5-ethyl-2-methoxy-6-methylpyridine-3-yl)aminocarbonyllmethyl-4-(2-

methoxyphenyl)piperazine:

After - N- (5~ethy1~2-methoxy-6-metylpyndme—S-yl)chloroacetanude(o 10g,

15 043mmol) and 1-(2-methoxyphenyl)piperazine(0.0091g, 0.47mmol)  were
dissolved into tetrahydrofuran(Sml) and was added DBU(0.060g, 0.43mmol),
the reaction mixtures were stirred at room temperature for 2 hours. After
the product of reaction were concentrated, separated by column
chmmatography to obtain 0.12g of the titled compound

- 20 yield:70%
Example 70.
1- [(o—ethyl-z-methoxy~6 methylpyndme 3-»l)ammocarbonyl]methy} 4-(3-chl-
orophenyl)pxperazme :
25 N-(5-ethyl~2-methoxy-~6-methylpyridine-3-yvl)chloroacetamide and

1-{3-chlorophenyl}piperazine were reacted by the same way with the example
69 to obtain the titled compound.
vield:68%%

30 Example 71.
1- [(5-ethyl-2- methoxy -6-methylpyridine- 3~ v)aminocarbonyilmethyl-4-(2-flu-
orophenylpiperazine:
N-(5-ethyl~2-methoxy-6-methylpyridin- ") vhchloroacetamide and
1- (3-fluorophenyl)piperazine were reacted by the same way with the example
35 69 1o obtain the titled compound.
vield:68%



the exanple 1 to obtain the titled conpound. yield :54 %

Exanpl e 56 )
1-[ (5-et hyl - 2- met hoxy- 6-"eThyT pyridi n- 3-yl ) ai i nocar bonytt - 4- (2- hydr oxy- 6-
10 net hyl phenyl pi per azi ne: Phenyl - N-
(5-ethyl -2- - 8- nef t hyl pyi di n-3-Yl) car banmat e and
1- (2- hydr oxy- 6- rre??éll phel yl) pi perazi ne 'were reacted by the §Mt h
the exanple 1 to obtain the titled conpound. yield 57 %
Exanpl e 57 _

~ 1-[ (5-et hyl - 2- met hoxy- 6- net hyl pyri di n- 3-yl ) am nocar bonyl | - 4- (2- hydr oxy- 4-
nmet hyl phenyl ) pi per azi ne: Phenyl -N- - 34 -

(5-et hyl - 2- met hoxy- 6- et hyl pyri di n-3-yl ) car bamat e and
1- (2- hydr oxy- - 4- met hyl pheny) pi perazi ne were reacted by the same way with

exanple 1 to obt aiExdnde t72f | ed conpound. : yield :52 % Exanpl e
58 25 1-{(5-ethy}-2-methoxy-6-methylpyridin-3-yl)aminocarbonyl] -4-benzylpi j-
1- (5- et hyl - 2- net hoxy- 6-em}a't yl %’;r [ d'Yn- 3- yI%%ﬁ noca’r'bonyl | - 4-(5-chl or};)x-xg- !

met hyl phenyl ) pi per'dzi ne: :
Phenyl - N- ( 5- et hyl -@- del{5ethy)=Z-mathéxy-Gymethyipyddip+ JyHaminaearbonyl])-4a fit methoxy
1- (5- chl cro- 2- get pehpfifiperasidoear azi ne were reacted by the sane way with
t he exanpl e L9 og_'g ai.no_t- ne ti{%’ed conpound. . uﬁe\(i&égd ‘& 0'/%01) was
Exanpl e 59 1 Alters_ ZapipoD gL & (eiog s WSBS}WE 21.06g, a
3-yl) ami nocar bonyldisselved3-ioh| 020mli- of tetrghydfurptieny | hhicadbonvidiinmidazele(1.08g,
L G oS bt e P St 28 o,
L (511 o ophiony! g R ey VGAE NS4 o gt s AL
PCT/ KR96/ 0000510 added. After the reaction mixture was stirred for 2 lpurs, the reaction
mixture was concentrated and chromatographed to obtain 1.78g of the oil
phase of the titled compound.
yield:76% . :
'H-NMR(S500MHz,CDCl): 8 1.16(3H,t), 2.36(3H,s), 2.48(4H,t), 3.42(4H,s),
15 ' . 354(2Ht), 395(H,s), 7.31(5H.s), 8.19(1H,s)
b) l~(5-ethyl—2—methoxy—6--methylpyﬁdin-3--yl)amindcarbonyl piperazine;
After l-[(S-ethyl-2—meﬂxoxy-6—méfhylpwidin- 3- yl)aminocarbonyl]-# -benzyl
piperazine (1.71g, 4.61lmmol) was added the solution of 30ml of ethanol and
10mi of glacial acetic acid in the presence of 5% Pd/C, the reaction mixture
20 were stirred under hydrogen gas(40 psi) for 4 hours and extracted with
dichloromethane. The mixture was dried with anhydrous magnesium suifate,
filtrated, concentrated and chromatographed to obiain 1.2 g of white solid of
the titled compound. '
yield:93% o .
25 'H-NMR(500MHz, CDCl) : & 1.16(3H;s), 2.35(3H,s), 2.48(2H.,q), 2.94(4H,1),
352(4H,t), 8.02(1H,s)
c) 1-[{5-ethyl-2-methoxy -6-methylpyridin-3-ylaminocarbonyll-4-benzyIpiper-
azine: )
After 1-(5-ethyl-2-methoxy-6-methylpyridin-3 vllaminocarbony! piperazine
30 (0.16g. 0.57mmol) and benzylchloride(0.076g, 0.60mmol) were added in DMF
5m! in ‘the presence of NaHCO3(0.114g, 1.36mmol), the reaction mixtures were
stirred in 90T for 4 hours. The reaction solution was cooled at room
temperature and the reaction mixture was extracted -with dichloromethane
and chromatographed to obtain 0.082gm of the titled compound.
35 yield:39% .
'H-NMR(500MHz, CDCls): 8 1.16(3H,1), 2.36(3H,s), 2.48(4H,1), 3.42(4H,1),
3.54(2H,s), 395(5H,5), 7.31(5H,s), 8.19(1H,s)



Exanpl e 60 |
1-[(5-ethyl - 2- et hoxy- 6- nethylpyrldln 3-yl)aniinocarbonyl]-4-(2-nmethoxyph-
enyl ) pi per azi ne: 5

PRENYT - W ( 5- et hyT - 2= nethoxy=-o6- et hytpyr T or 3=yt )carbazmate amndh

1- (2- met hoxypheyl ) pi perazi ne were reacted by the sane way with the

exarrpl e in the titled conpound. . yield :69 % 10 Exanpl e
lﬂo%g&gt hyl - 2- met hoxy- 6- met hyl pyridin PCI/KR96/00003

-3 yl ) am nocar bonyl | - 4- (2- chl or ophen - yl) pi perazi ne:

Phenyl - N- (5- et hyl - 2- net hoxy- 6- et hyl pyridin-3-yl)carbamat e and

1- (2- chl or ophenyl ) pi perazine were reacted by the same way with the exanple

15 1 to obtain the titled conpound. -3yield : 72 % Exanpl e 62

1-[ (5-ethyl - 2- et hoxy- 6- net hyl pyri di n- 3-yl ) met hyI am nocar bonyl j -4-(4-fl uo-

rophenyl ) pi per azi ne: Phenyl - N- ( 5- et hyl

2- met hoxy- 6- net hyl pyri di n- 3-yl ) car bamat e and .

1-(4-fl uorophery,{a)nﬁlg?am ne were reacted by the same way with the exarrpl e

| to obtain the ‘conpound yield :63 % e 63

1-[ (5- et hyl - 2- det@oethvls Zﬂmthwpﬁrmﬂwb!ﬂﬂfb'ﬁeﬂmavﬁ%&ﬂ%ﬁﬁwﬂho’@fcm o-

rophenyl ) pi peraizynﬂperazme B

Phenyl - N- (5get iy y

SeiAAlferazine  A3flg 30
-(3--chl orophe era2| ne re react cgﬁ% t{_‘ﬁm"sarre vvavx Wlt?‘l t he eégrrpl e

1to. obtalnth G gy way
1- ([ (5-ethyl - meyheﬁuﬂai bgrhmmddl n- 3-yl ] et hyl am nocar bonyl} 4-(4- fI uor -

ophenyl) pi pera@h Phenyl - N-[ 2-
(5--et hyl - t oxy 6- met hyl pyri di n-3-yl) et hyl | car bamat e and
(4 f1 uor ophenyl ) pi perazine were reacted by the sane way with the exanple
Example 74. '
1-[(5-ethyl-2-methoxy-6-methylpyridin-3-yl)aminocarbonyl]-4- (2~methoxybe-
- nzyDpiperazine:
- 1-(5-ethyl-2-methoxy-6-methylpyridin-3- yl)aminocarbonylpipeazine and

. 2-methoxybenzylchloride were reacted by the same way with the example 72
15 to obtain the titled compound.
yield:479%

Example 75.
1- [(S—ethyl-z-methoxy-6-methylpyndm S-yl)ammocarbonyll 4-(4-fluorobenz-
20 * yDpiperazine:
1- (5-ethyl-2-methoxy—6-methylpyndm 3-ylyaminocarbonylpipeazine and
4-fluorobenzylchloride were reacted by the same way with the example 72 to
obtain the titled compound. '

yield:5296
25
Example 76.
1-[(2-ethoxy-5-ethyl-6- methylpyridin-3-ylaminocarbonyl]-4-(2-methoxyphe-
nylpiperazine: _
Phenyl-N-(2-ethoxy -5-ethyl-6-methylpyridin-3-yl)carbamate ' and

30 1-(2-methoxyvphenyl)piperazine were reacted by the same way with the
example 1 to obtain the titled compound.
yield:8294

Example 77. _
35  1-[(2-ethoxy-5-ethyl-6-methylpyridin-3-yl)aminocarbonyl]-4-(2-fluoropheny!)

piperazine:

Phenyl-N-(2-ethoxy - 5- ethyl-6-methylpyridin-3-yl)carbamate and’



WO 96/ 21648 _
PCT/ KR96/ 00005 -32 - - lto
obtain the titled conmpound. —yield :65 % Exanpl e 65 5

1- (f 2- (5-ethyl -2- met hoxy- 6- et hyl pyi di n- 3- yI)ethyI~ inry |-4-(2-

I et hoxyPheny. I ne:

Phenyl - N- ( 5- g{ah??iganefthoxy 6- et hyl pyri di n- 3- yI ) car bamat e ’“"“"ém“’

1- (2-nmet| f oxyphenyl pi perazi ne were reacted by the same way with the

exanple | to obtain the titled conmpound. 10 yield :63 % Exanpl e
66 1 '
-{(3-(5-effiyl-2-nmethoxy-6-nethyl pYridin- 3= $ ypropyl ] am nocar bonyl ) -4- (2-
met hoxyPhenyl pi per azi ne: 15

Phenyl - N-[ 3- ( 5- et hyl - 2- net hoxy- 6- net hyl pyri di n- 3-yl ) propyl | car bamat e and

1- ( 2- met hoxypheny |1-(3-fuompheryDpiperazineawexedreagted hy thersame yway Witht the example
exanple 1 to obt aijngd Bistatni the AtieaOcEREHoRAd. yield :S67 % 20 Exanpl e

67 -([5-(5 %2 met hoxy
- 6- net hyl pyrldln ?‘% tyl | am nocarbonyl) -4- (2-

met hoxyphenyl ) pi per azi ne:
Phenyl - N- [ 5- (55etimdam§mmhoxy 6- net hyl pyrdi n- 3-yl )pentyl ] carbamate and

oxamle Lo obial i-{ReER0| SR sh@RbIHak's RRRRESEI Y- ot o

1- { (6- ( 5- et hyl - 2- PiReFREINg: 6- rrethyl pyri di n-3-Yl)heptyl | ani nocar bonyl) -4- (2-

30 EEt hoxyphenKI I) Waﬂ+ﬂeethoxy-5-ed3996yhnﬂiylﬂy6md—3-m&)‘bmﬂate and
met hoxy- 6- et hy B &*! )agg; %E n;c%
1-(2-net hoxypoﬁlyl )p| pera I N re reac?'% te?q% SRNE e way Vil ?’hth thl%example
exanple 1 to ail ot ohsai yield :49 % 35
Exanpl e 69 ' 1y1eld&9€t hyI 2 net hoxy : :
- 6- net hyl pyri di n- 3-yl ) am nocar bonyl Jnet hyl - 4- (2-nmet =

Example 79.

1-[(2-ethox: y-5-ethyl-—6-methylpyndm—3—yl)annnocarbonyl]-4 (2-ethoxyphenyl)

15 piperazin:
Phenyl-N-(2-ethoxy-5-ethy!- 6—meﬂ1ylpyndm—3—yl)carbamate and

1- (2-ethoxypheayl)pmerazme were reacted by the same way with the
example 1 to obtain the titled compound.

yield:79%

Example 80.
1-{(5-ethyl~-6-methy!-2-phenoxypyridin-3-ylaminocarbonyl]-4-(2~methoxvph-

enyl)piperazine:

Phenyl-N-(5-ethyl-6-methyl- 2—phenoxypyndm 3-ylcarbamate and

25 1-(2-methoxyphenyl)piperazine were reacted by the same way with the
example 1 to obtain the titled compound.

yield:88%
Example 8l.
30 1-[(5-ethyl-6-methyl-2-phenoxypyridin-3-ylaminocarbonyll-4-(3-chlorophen-
yl)piperazine:
Phenyl-N-(5-ethyl-6-methyl - 2-phenoxypyridin-3-yl)carbamate and

1-(3-chlorophenyl)piperazine were reacted by the same way with the example
1 to obtain the titled compound.
35  yield:85%

Example 82.




WO 96/21648 . o

PCT/ KR96/ 00005 - 33-
hoxyphenyl ) pi per azi ne: a)

NF{5- et hy = 2= e oxXy= 6=t hytpyr dirm==s=yHrehoroacetanide: Af ter
chl oroacetic acid (1.35 g, 14.3 mmol) were dissolved into 20 m of

tet rahydr&ém added 1, 1-carbonyl diim dazol e(2.32g, 14, 3% h stirred

rrperature for 1 hour,

3 am no- 5- et hyl - 2- nei t hoxy- 6- ni et hyl pyri di ne (2.0g, 13.0mmol) were
added. After the reaction nixture were stirred for 2 hours, the

m xture of reaction were concentrated, purified by colum

chromat ography to obtain 2.20g of the t<igded conpound. _ yield: 73. 3%
10 H NVR(500MHz, CDCl[ err]); [err]l.17(3H, t) , 2.39(5HM, 3.99(3H,s),
~4.17(2H. s), 8.62(H, s) b)
1-[(5-ethyl - 2- MQ%&!GGMLMW@WWYMMBWW

N (5 et Pyl -2 nEEBREBERE. 1 oy dine- a-v1) ch de(. 0l

N- (5-et hy ty yr| I ne-3-yl)chl oroacet am de(. Ol g, 15
0.43mml )  andPhenyi-Nr{Srethily Gk l-grphepesynyagdin- @UQW?MI ) Ve
di ssol ved i nt 01+(3tacebosyphéryl)pivefaizine avete \Woeactedddy [Re)( Barfié OgvayO.wilnT thel ) ,

the reactigp Wg wemtﬂ‘@rmd%&gmtenperature for 2 hours. After
of . r

t he * product tion were concentrated, separated by colum
chr omat ogr aphy¥ield ain 0.12g of the titled corrpound 20 vyiel d 70%
Exanpl e 70. - (5 et hyI 2- met hoxy -6-net hyl pyridine .

3-yl ~am nocarb I - (3-chl - . orophenyl ) pi perazi ne: 25

N (5- et hyl - ) | pyrjdine-3;yi).ch oroace am and
1 (3- chi or ophel g e Meﬁw@w 5 o henare o - (B emesbsrinp o
69 to obtail@ tﬂbxperatmd corrpound ' yield:68% 30. Exanple 71.

1- [(5-ethyl - Dgtrhath VoL HeRGeypPridin L3 Y DcataralonY | | Met hyhg 4-
(2-flu- ﬁg erazme - . '

(5- et hyl - 2- met d yHpERsie Mem;g By she spmfi ey with the gypmole

1- (3 fl uorophhﬂg'lobmrpdnemthkcmpmndeact ed by the sane vvay with the exanmple -
35 69 to -obt %dtmutled corrpound _ .

. 15
Example 84.
1-[(5~ethyl-6-methyl-2-phenoxypyridin-3-yl)aminocarbonyi]-4-(3,5- xylylpip-
erazine: ' _
: Phenyl-N-(5—et.hyl-6-methy!'-2—phenoxypyﬁdin—3-yl)carbamate and

20 1-(3,5-xylyl)piperazine were reacted by the same way with the example 1 o
obtain the titled compound. : :

yield:78%
Example 85 .
25  1-[(5-ethyl-6-methyl-2-phenoxypyridin-3-yl)aminocarbonyl]-4- (3 5~dimethox -
yphenyl)piperazine: _
Phenyl- N-{5-ethyl-6-methyl-2-phenoxypyridin-3-ylcarbamate and

1-(35-dimethoxyphenyl)piperazine were reacted by the same way with the
example 1 to obtain the titled compound.

30 yield:75%
Example 86.
1-[(5-ethyl-6-methyl- Z-phenoxypmdm-3-yl)ammocarbonyl]-4 (3,5-dichlorop-
henyl)piperazine:

35 Phenyl- N-(5-ethyl-6-methyl-2~phenoxypyridin-3- yl)carbamate and

1-(3,5-dichlorophenyl)piperazine were reacted by the same way with the
example 1 to obtain the titled compound.



yi el d: 68% WD 96/ 21648

PCT/ KR96/ 00005 - 34-
Exanpl e 72. 1
-[ (5-et hyl - 2- et hoxy- 6- net hyi pyri di nr-3-yl)am nocar bonyl | - 4-benzyl pi per azi -
ne: 5-et hyl - 2- nethoxy-6-nmetiyl pyridin-3-yl )
ani ocbony! ] - 4w1°(92n%f§t hoxy . 5 benzyrl pi per azi ne. PCTR96/0000S
3- am no- 5- et hyl - 2- met hoxy- 6- et hyl pyri di ne( 1.06g, 6.356nnpl) was
di ssolved in 20m 1 of tetrahydof uran, 1,1 carbonydiim dazol e(1. 08g,

6. 67mmol ) was added thereto. The m xture of reaction was stirred at room
tenperature for half hour and then benzyl pip@ azine(1l.12g, 6.35movl) was
10 added. After the reaction mxture was stirred for 2 hours, the reaction
m xture was concentrated and chromat ographed to obtain 1.78g of the oil

phase of the titl edvield8g3und. yield: 76%
[err] H NMR(500MHzCDCb): 8 1.163HIt), 2.36(3H,s), 2.48(4H,t), 3A2(4H s),
15 354(2Ht), 3.95(Hs), 7.31(5H,s). 8.19(IHs)

b) 1-(5- et hyl - 2- netEMP&G8het hyl pyri di n- 3-yl ) ani nocar bonyl ~ pi per azi ne;

After | -[(5-et hyIL—K&M#bﬁsm&!mbﬂ@epqup&nﬂm-&yl)amowbmyﬂ-k 3—hydroxy-4—
ylh) ann: nocar bopgl | rfath l)pmerazmep' per azi ntraT1 (1]c 71g 4.61mmol ) was deed
t he solution of 30 n 10 0 acetic acid in

t he presence of 5%%57"5 %h?ﬂ"sw h%(?ﬁ?"é’mw c’é’ﬁ’??e'ﬁ under 2ad
hydrogen gas(40 p5|1)'(3-brdn¢xvrcﬂmthmﬂ'phﬂwﬂhmnm Were reacteddbr,hﬂvr GAmEN WaY.
The m xture was driyagh W&Wdrgu&m%gqmém&m&aﬁ@ filtrated,

concentrat'ed and cwsggraphed to obtain 1.2 g of white solid of
the titled conpoun yield:93% 25 [err]H NVR(500MHz, CDCIS) :8 1

MB(3H,s). 2.35(HH s), 2A8(2Hq) 2. 94(4H)
3.52(4H,t), 8.02( ligxgmple c)

ahe S e hqxﬁép%ﬁﬁ R E edsnl kB 09 PR ety S Y nBon-
pi perazine 30 GﬂsﬂmlE?rrrrol ) and benzyl chl ori de( 0. 076g, O. 60r mol )
were added in DIVF Phenyl-N+(5-¢éthyl-Bempth§ 52 sifen6ky pyritin o8 ¢ ¥ chitdhnatd . 36MMD] ) .and

t he reaction m une sﬁf&gﬂg’&eﬂw&%{a%d I n Q(Q_Ee&ed q}y t}‘gr hours TB‘e the

‘reaction soluti on
example 1 to obtain the tltled compound.

y1eld‘72%
Example 89, :

20 1-{(5-ethyl-6-methyl- Z-methylanunopyndm 3-ylaminocarbonyl]-4-(2-metho-
- xyphenyl)piperazine:
Phenyl-N-(5-ethyl-6-methy!-2-methylaminopyridin-3-yl)carbamate and

l-(2—methoxyphenyl)pipen_azine were reacted by the same way with the
example 1 to obtain the titled compound. :

25  yield:739%
Example 90.
1- [(5-eﬂryl-ﬁ-methyl-Z—memylanunopyndm-S-yl)axmnocarbonyl]~4-(3 5-dime-
thoxyphenyl)piperazine:

30 Phenyl-N-{5-ethyl-6-methy!-2-methylaminopyridin- 3-yl)carbamate and

1-(3,5-dimetoxyphenyl)piperazine were reacted by the same way with the
example 1 to obtain the titled compound.
yield:82%

35 Example 91.
1-{(5-ethyl-6-methyl- 2—phenoxypyndm-s-yl)ammocarbonyl] 4-(3-chlorophen-

ylpiperazine:



tenperature and the reaction mi xture was extracted wi th di chl or omet hane

and chromat ographed to obtain 0.082gm of the titled conmpound. 35

yi el d: 39% [err] H NVMR(500MHz, CDCls): B 1.16(3H,t), 2.36(3H,s),
ZAg(AR), 3 42(4at), F542H-5) ,
a95(5H.s).. 7.31(5H,s), 8.19(1H, s) WD 96121648

PCT/ KR96/, - 35 -
Exanpl e ﬁgw‘;’lm PCT/KR96/00005

1-[ (5- et hyl - 2-- et hoxy-6-etfhyl pyridin-3- yl)anlnocarbonyl] 4- (4- met hoxybe-
nzyl ) pi per azi ne: 5

1- (5- et hyl - 2- nmet hoxy- 6- net hyl pyi di n- 3- yl)arS|nocarbonyIp|pffa2|ne
4- et hwoxybenzyl chl ori de were reacted bggthe sane way with the exanple 72

to obtain the

titled conmpound. yi el d: 42%- 10 Exanple 74.

-[ (5-et hyl - 2- net hoxy-6- nmet hyl pyri di n-3-yl )am nocar bonyl j - 4- ( 2- net ybe-

nzyl pi per azi nePhen l-N-(S-ethyl-ﬁ-methyl-2—meﬂ1ylaxmnopyndm-3-yl)catbamate

2- met hoxybenzy t(%l oror% V\%re reace?%ré{ %ré%%ecgg,gg %yp e exarrp e 72

1- (5-ethyl -

15 to obtain

1-[ (5- et hyl - 2-yie18i799%y - 6- rrethyl pyr|d|n 3-yl)ami nocar bonyf| - 4- (4-fl uorobenz - -

} ke obtain: the:titlgsh nd. yi el-d: 47% Exarrpl e 75.

20 yi)pi pgrazine:
1- (5-et hyl - 2- met hoxy- 6- nethylpyrldln 3- yl)arnlnocarbonylplpea2|ne an
4-f1 uor obenzy!B¥mRe 88 were reacted by the sane way with the exanple

obt ai n t he ti t1-§6-ethpp6tmethylpyridin-3-ydlathiriearbonA}-4- (2- methosayhény 1) piperaz-
1-[ (2- et hoxy- §zgt hyl - 6- methyl pyri di n-3-yl)am nocarbonyl ] - 4- (2- net hox

10

15

20

Phenyl-N-(5-ethyl-6-methylpyridin-3-yl)carbamate ' ' and
1-(2-methoxyphenyl)piperazine were reacted by the same way with the
example 1 to obtain the titled compound.

yield:80% :

“Example 93.

1- [(a-ethyl-ﬁ-methylpyndm-3—yl)ammocarbonyl]'4 (3,5-dimethoxypheny!)pip-
erazine:

Pheny!-N-(5—ethyl-6-methylpyﬁdin-3-_vl)carbamate and
1-(3,5-dimethoxyphenyl)piperazine were reacted by the same way with the
example 1 to obtain the titled compound.

yield:85%6

Example 94.
l-{[5-ethyl—6-meﬂ1yl—2—(l-piperazinyl)pyridin—S-yl]aminmrbonyl}—4—(3—chlo—
rophenyl)piperazine:

Phenyl-N-{[5~ethyl-6-methyl-2-( 1-p!perazmyl)pyndm-3-yl]catbamate and
4-(3-chlorophenyl)piperazine were reacted by the same way with the exampie
1 to obtain the titled compound.

yield:87%

Example 95.
1-{[5-ethyi-6-methyl-2-(4-bocpiperazinyl)pyridin-3-yllaminocarbonyl)-4-(3-
chlorophenypiperazine: -

Phenyl-N-{[5-ethyl-6-methyl-2- (4-boc-piperazinyl)pyridin-3-yllcarbamate and
1~(3-chlorophenyl)piperazine were reacted by the same way with the example
1 to obtain the titled compound.

yield:92%

and

and

d

d
72 to

yphe-



nyl pi per azi ne:

Phenyl - N- ( 2- et hoxy- 5- et hyl - 6- et hyl pyri di n- 3-yl ) car bamat e ‘ and 30
1- (2- met hoxyphenyl ) pi perazime were reacted by the sane way with the
exanple 1 to obtain the titled conpound. yi el d: 8296 Exanpl e
77. 35

1-[(2- et hoxy- g"'ﬂ-,“f 6- met hyl pyri di n- 3-yl ) ami nocat bonyl j - 4- f?mm%nyl )
pi per azi ne: Phenyl N- ( 2- et hoxy- 5- et hyl - 6- net hyl pyri di n- 3-yl ) car banat e
and WD 96/ 21648 _

PCT/ KR96/ 00005 -36 -

1- (2-fl uorophenyl) pi penzi ne were reacted by‘ot'he sane way with the exanple
| to obtain the titled conmpound. yield: 87% 5 Exanpl e 78.

1 _

-[(2-etioxY-5-eti Exatplee®y| pyri di n- 3-yl ) ani nocar bonyl | - 4- ( 3- chi or ophenyl )
Phenyl - N- (2- et hoxy= ﬁsf&ml-e-ﬁnémﬂth<Mdcd¢:Eaaznu§x)ayemnbam1&nnmbon§nd4-tz-

1- (3-chl or ophenyl erazj ne,Wwer e re,acte the sane way with the exanple

10 1 to obtain th yi el d: 83% npl e 79.

1- [ (2- et hoxy- 5- et Wy@-meﬂﬁneﬂpmﬁ Mys-gnqmmwwnM§mmmm|)
15 piprgin: 5 1- (Z-memoxyphenyl)plperazme were reacted by the same way with the

Phenyl - N- ( 2- et hox t [qi ?; g | ) car bamat e . and
a2| n‘gmgi?l tRY g‘}f |

1-(2-et hoxyphenyl the same way with the
exanmple | to obt aWF %t itled corrpound yiel d: 7996 20
Exanpl e 80. 1 -f(5-ethyl-6-netltyl

- 2- phenoxypyri di nEMILaﬁ nocar banyl ) - 4- ( 2- met hoxyph -

enyl ) pi per azi ne: ) L .

10 1-[{5-ethyl-2-methoxy-6-methylpyridin-3-yl)aminothiocarbonyl}-4- (2-methox-
yphenyDpiperazine: |
Phenyl-N-(5~ethyl-2-methoxy-6-methylpyridin- 3- ythiocarbamate and
1- (2-methoxyphenyl)piperazine were reacted by ‘the same way with the
example 1 to obtain the titled compound.

15 vyieldi93%
Example 98.
1-[(5~ethyl-2-methoxy -6-methylpyridin -3- v))aminothiocarbonyl}-4- (3-chlorop
henyl)piperazine:
20 Phenyl- N-(5-ethyl- 2-methoxy 6-methylpyridin- 3-yDthiocarbamate and

1- (3—chlorophenyl)plperazme were reacted by the same way with the example
1 to obtain the titled compound.

yield:88%
25 Example g9,
1- [(a-ethyl—2—methoxy-B-methylpyndm 3 yDaminothiocarbonyl}-4-(2-fluorop-
henyl)piperazine:
Phenyl- N- (5~-ethyl-2-methoxy -6- methylpyridin-3- yl)thiocarbamate and

1-(2-fluorophenyl)piperazine were reacled by the same way with the example
30 1 to obtain the titled compound.
yield:82%

Example 100.

1-{(5~ethy)- 2-methoxy-6- methyipyridin-3-yl)aminothiocarbonyll-4-(3,5-dimet -
35 hoxyphenyl)piperazine:

Phenyl- N-(5-ethyl-2-methoxy- 6 methylpyridine-3- yl)thiocarbamate and

1-(3,5-dimethoxyphenyl)piperazine were reacted by the same way wilh the



Pheny! - N- (5- et hyl - 6- met hyl - 2- phenoxmri di n-3- Yl ) crbanat e and 25
|- (2-nmet h0><>’I0henyl ) pi perazine were reacted by the sane way with the

exanple 1 to obtain the ti tI ed conpound. yi el dSB% Exanpl e 81.
30

1-[ (5-ethyl -6-met hyl - 2- phenoxypyr| di n- 3-yl ) ani i nocar bonyl ] - 4- (3-chl orophen
- % | per azi ne: Phenyl - N- ( 5- et hyl - 6-

met hyl 245 yridin-3-yl I')cabanat e and PCT/KR96/00005

1- (3-chl orophenyl ) pi perazi ne were reacted by the same way with the exanple
| to obtain the titled conmpound. 35 yield:85% Exanpl e 82.

WD 96/ 21648 _

PCT/ KR96/ 00005 ‘ -4 - -37 -

1-[ (5- et hyl - 6- et hyl - 2- phenoxypyn- 3-yl ) ani no=r bonyl | - 4- ( 3- acet oxyphe-
nyl ) pi per zi ne: '

Phenyl - N- ( 5- et éample Ietblubtaiz -thé eitled pgipbaiidd- 3- Y1 ) cbar mat e and _
1- (3-acet oxyphﬁgﬁ § perazine were reacted by the sane way with the 5
exanpl e | opbtain the titled conmpound. yi el d: 3% Exanpl e
83. -

1-[(5-et hyF 6- Boesniiplé 103 phenoxypyr| di n-3-yl)am nocar bonyl | - 4- (2-f I unr ophen-
10 yl)pl per aZ#Pf?y-%thyl-z-mfﬂzgxy-6—methylpyndgla-r?_ §l_)ayr113nothmcarbonyl]-4-(3.5-dxcgl

Phenyl - N-(5-e phenoxypyr i car banmat’e
1- ( 2- quorophé\’gﬂeﬁ ‘Were reacted by the same way with the exanple
| to obtain trﬁxenylt-NetB—emypd:tmﬂloxy—G-mqﬂl yridi@ 9%~ ythiocarbamateEx anpl ean@4.
1- |[(|5 et hyl - 6-yred SvdichiorbpteRerRiBiabifé Nwere reitdd Hy2 thO "seile 4rdy3 with the
xylyl)pip- 10 exmxg{eafltg%btam the titled compound.

yield:84%

Example 102. -

1- [(5-eﬂ1yl-2-methoxy-G-methylpyndm-3—y1)oxycarbonyl]—4 (2—methoxyphe-

_-"15 nylpiperazine: : . -
Phenyl-(5~ethyl- 2—methoxy-ﬁ-methylpyndm-3—yl)carbonate . . and

1-{2-methoxyphenyl)piperazine were reacted by the same way with the
example 1 to obtain the titled compound.

yield:72%
20
" Example 103.
1-[(5-ethyl-2-methoxy-6-~ methylpyndm-S-yl)oxycarbonyl] 4-(3-chlorophenyl)
piperzine:
- Phenyl- (5—ethyl--2-methoxy-6-methylpyridin—3—yl)carbonate and

1- (S—dﬂorophenyl)pxperazme were reacted by the same way with the example
1 to obtain the titled compound.

vield:74%
g Example 104 |
1-{(5-ethyl-2-methoxy -6-methylpyridin-3-yloxycarbonyl]-4-(3,5-dimethoxyp-
henyDpiperazine:
Phenyl-(5-ethyl-2- met.hoxy-G-methylpyndm—B—yl)carbonate and

1-(3,5-dimethoxyphenyl)piperazine were reacted by the same way with the
example 1 to obtain the titled compound.
yield:77% :

Example 105.
1-[(5-ethyl-2-methoxy -6-methylpyridin-3-yl)methyloxycarbonyl]- 4- (2-metho-



Phenyl - N- ( 5- et hyl - 6- net hyl - 2- phenoxypyri di n- 3-yl ) car bamat e and 20 o

1-(3,5-xylyl)piperazine were reacted by the same way with the exanple | to

obtain the titled corrpound yi el d: 78% Exanpl e 85. 25
1-f(5-ethyl - 6- met hyl - 2- phenoxypyri di n- 3-yl) am nocar bonyl U- 4- (3, 5- di met hox-

yphenyl ) pi pe
Phenyl - N- ( 5- gﬁﬁ?/{)ﬂg«mt hyl - 2- phenoxypyri di n- 3- yl ) car banat e P"TWOS
1-(3,5-diffiethoxyphenyl)pi perazi ne were reacted by the sanme way with the

exanple | to obtain the titled conmpound. 30 vyield:75% Exanpl e 86.
1- ((5-ethyl-6-nethyl-2-phenoxypyri di n- 3-yl )an| nocar bonyl ] 4-

(3, 5-di chl or op- henyl pi perazi ne: 35- 42 -

Phenyl - N- ( 5- et hyl - 6- net hyI 2- phenoxypyri di n-3-yl ) car banat e and

1- (3, 5-di chl or ophenyl Fer azine were reacted by the sane way with the
‘exanple | to obtai )piperggineonpound. WO 96/ 21648

PCT/ KR96/ 00005 Phenyl- (5-ethyl-—2-methoxy~6—meﬂ'lylpyndm-3—yl)methyﬁ&'bonate and

yi el d: 82% .
1-[ (5-ethyl -6- th)’Eég h‘en%éﬁ)’yl P%r_agn I)ocar'ﬁaﬂe‘i| ﬂ' (§'°h3?8'€‘8x _thhs the
met hoxyphenyl ) pi pem‘ﬁé to obtain the titl _ '
Phenyl - N- ( 5- et hyl - gieki8d9¥| - 2- phenoxypyr i d| n- 3 yI)cabarrate and

1- (3- hydroxy- 4- met hoxyphenyl ) pi perazine were reacted by the same way

with the exanple 1_to obt %h'n the tided conmpound. yield: 869% 10

Exanpl e 88&
[ (5- et hyl - 6- et hyl iﬂ{WWHBMb}WWbWW&WWp

heny-Dpiperazine:
Pheny}-(5-ethyl-2-methoxy-6-methylpyridin-3-ylmethylcarbonate and
1-(3-chlorophenyl)piperazine were reacted by the same way with the example
1 to obtain the titled compound.
yield:79% | '
15
Example 107. SR
1-{(5 G-dnnethyl-"-mthoxypyndm-3—-yl)ammocarbonyl] 4—phenylpxperazme
Phenyl-N-(5,6-dimethyl-2-methoxypyridin-3-yl)carbamate : and
. 1-phenylpiperazine were reacted by the same way thh the example ] to
2 obtain the titled compound. '

yield:84%
- Example 108.
1-[(5,6-dimethyl-2-methoxypyridin-3-yl)aminocarbonyl]-4- (2-methoxypheny1)
5 piperazine: :
Phenyl-N-(5,6-dimethyl- 2-methoxypyndm-3—yl)carbamase and
1-(2-methoxyphenyl)piperazine were reacted by the same way with the
exampie 1 lo obtain the titled compound.
yield:88%
30
Example 109. )
1-[(5,6-dimethy! 2-methoxypyridin-3-yl)aminocarbonyl}-4-(3~chloropheny!)pi-
perazinc: . '
Phenyl-N-(5,6-dimethyl-2-methoxypyridin-3-yl)carbamate and

% 1-(3-chlorophenyi)piperazine were reacted by the same way with the example
1 to obtain the titled compound.
yield:92% :



enypi per azi ne: . :

Phenyl - N- (5- et hyl - 6- et hyl - 2- phenoxpyri di n- 3-yJ) car bamat e and 15

1- (3- hydr oxyphenyl ) pi perzine were reacted by the sane way with the :
' ' ‘ i Exanple-—

89. 20 1 -[(5-ethyl-6-methyl- 2-nethylam nopyridin -3-
yl ) ar ni ngcar bonyl ] -4- (2-net ho- xyphenyl)plpera2|ne
Pheny! - NMOSB1448| - 6- r et hyl - 2- et hyl azni npyri di n- 3- yl ) c REFARB0005]

1- (2- met hoxyphenyl ) pi perazi ne were reacted by the sane way with the
exanple 1 to obtain the titled conmpound. 25 vyield:73% Exanpl e
90.

1- 1(5-.et hyl - 6- net hyl - 2- nethylan1nopym4hyk3 yI)an1nocarbonyI] 4- (3, 5-di me-
. thocxyphenyl ) pi perazine: 30 - _
Phenyl - N- (5- et hyl - 6- net hyl - 2- met hyl am nopyi di n- 3-yl car bamat e and

1- (3, 5-di met oExaApRy 1) per azi ne were reacted by the sane way with the
exanple | to gb ”E | ¥ nle 91.
1- ((5-ethyl - (intes'h ﬁ'ﬁheztnlg’%ypy I n- %g{)?‘n%%tc"gﬂr@ony jpﬂ 513 ﬁil r”aphen-
yl ) pi per azi neerazme WO 96/ 21648
PCT/ KRO6/ 0000 Phenyl-N-{5 b—dmeﬂlyl-z-mmoxypyndm-s-yl)carba:mte - 39 - and
Phenyl - N- (- ey "gg]i[a 'éEgB [ o) aqm?
1- (3-chl oréophenypl erazi %hp re rea&?g E Pge&ggsr?'}eﬂ v\'/gfi;P qﬁe exgﬂrrpl e
| to obtain tlllé"tqmﬂ ® titled und.  yj eI d:.79%

yield:79% ) _

Example 111.

10 1-[(5 6—d1methyl-2-methoxypyndm-3-yl)anunocarbonvn -4-(35-difluorophenyl)
piperazine:
Phenyl-N-(5,6-dimethyl-2-methoxypyridin-3-yl)carbamate and

1-(3,5-diﬂuoropheriyl)piperazine were reacted by the same way with the
example 1 to obtain the titled compound. C

15  yield:87%
Example 112.
1-{(5,6-dimethyl- 2—methoxypyndm-3-y!)ammoth;ocarbony]]-4 {2-hydroxyphe-
nyl)piperazine: )

20 Phenyl-N-(56-dimethyl-2-methoxypyridin-3- yl)carbamate and

1-(2-hydroxyphenyl)piperazine were reacled by the same way with the
exampie ] to obtain the titled compound.
yield:85%¢6

&

25 Example 113.
1-[(5,6-dimethyl- 2-methoxypyridin-3-yl)aminocarbonyl]-4- (3-hydroxypheny})
piperazine:
Phenyl- N-{5,6-dimethy}-2-methoxypyridin- 3-yl)carbamate and
1-(3-hydroxyphenyl)piperazine were reacted by the same way with the
30 example 1 o oblain the tiled compound.
yield:78%

Example 114.

1-[(5,6-dimethyl-2-methoxypyridin-3- yl)aminecarbonyi}-4-(4-hydroxypheny!)
35  piperazine: _

Phenyi~ N-(5,6-dimethyl-2~methoxypyridin-3-yl)carbamate and

1-(4-hydroxyphenyl)piperazine ‘were reacled by the same way with the



Exanpl e 92.
1-[(5-ethyl-6-metfhyl pyridin-3-yl)am nocarbonyl) - 4-(2- met hoxyphenyl ) pi per az

i.ne: Phenyl - N- ( 5- et hyl - 6- net hyl pyri di n- 37yl ) cwbaat e
and 10 1-(2-nethoxyphenyl pi perazine were reacted by the sane way with
t he ex 1dagt © obtain the titled conpound. yi ek&m

Exanple 93. 1
1-{(5-ethyl -6-net hyl pyridi n-3-yl)am nocar bonyl ) - 4- (3, 5-di net hoxyphenyl ) pi p-

erazi ne: . Phenyl - N-(5- et hyl - 6- et hyl pyri di n-3-yl ) carbanat e

and 1- (3, 5-di net hoxyphenyl ) pi perzine were reacted by the sane way
with the exanple | to obtain the titFd8-compound. 20 vyield:85%
Exanpl e 94. | -

([5-ethyl-6-rethyl-2-(1- p| pera2| n ridin-3-yllam nocarbonyl)-4- (3-chlo-
rophenyl ) pi perazin t% %d cuﬂmﬂnti/ '

Phenyl - N- ([ 5- et hylyleldm%'uyl 2 (1- pi perazinyl) pyridin-3-yfl cazbanlLte and
4- (3-chl orophenyl ) pi perazi ne were reacted by the sane way with the exanple
1 to obtain the titled conpound. yield:87% 30 Exanple 95. 1-
([ 5- et hyl - 6- net by| Examele 34 pi per azi nyl ) pyri di n- 3-yl j ani nocar bonyl ) - 4- ( 3-
chl or ophenyl’) pi5perM(S:&dime'thyl—2—methoxypyﬁdin-3-yl)aminocarbonyl]-4-(3-acewxyphenyl)

Phenyl - N- ([ 5- et hyl - m&h 2- (4- boc- pi perazi nyl)pyridin-3-yllcarbamte and
1- (3-chl orophenyl%&peram ne were reacted by fhe s/{;rcgrway wi th the exanple
35 1 to obtain tHeenyk Neh Simerwnt 2 methoxypyzidip §oylicarbamate \\p 96/ 216480d

PCT/ KR96/ 00005 1-(3~acetoxyphenyl)piperazine were reacted by the saml) way with the

Exanpl e 96.
-{[5-et hyl -6- mﬂ,hyﬁ ?mi;ldf bogbtrﬂ‘%grl%m nyl gpyI ri él' n- 3- yl anm nocar bonyl | - 4- ( 2-

Example 116.
1- [(S.G—dlmethyl-2-methoxypyndm-3—yl)annnocarbonyl]—4 (4-acemxyphenyl)
piperazine:

15 Phenyl N (56 dimethyl 2 methoxypyndm 3 yl)carbamate and

1-(4-acetoxyphenyl)piperazine were reacted by the same way with the
example 1 to obtain the titled compound.

vield:89%

- 20 Example 117. :
1-((5,6-dimethyl-2-methoxypyridin-3-yl)aminocarbonyl]-4-(3~acetoxy-4~met-
huxyphenylpiperazine:

Pheny! N (56 dimethyl 2 methoxypyridine 3 yllcarbamate and

1-(3-acetoxy-4-methoxyphenyDpiperazine were reacted by the same way
%  with the example 1 to obtain the titled compound.
vield:69%

Example 118.

1-{(5,6- d:meﬂty!-?.-methoxypyndm -3- yl)armnocarbony]]—4 (3,5~-dimethoxyphe-
30 nyDpiperazine:

Phenyl- N- (5,6- dimethyl-2-methoxypyridin- 3- yl)carbamate and

1-(3,5-dimethoxyphenyl)piperazine were reacted by the same way with the

example 1 to obtain the titled compound.

vield:88%

Example 119.
1-[(5,6-dimethy]-2-methoxypyridin-3-yl)aminocarbonyl}-4-(2,3-xylyDpiperazine



met hoxyphenyl ) pi per azi ne: :
Phenyl - N- {[ 5- et hyl - 6- net hyl - 2- (4- boc- pi per azi nyl ) pyri di n- 3-yf| carbamat e and
5 1- (2- et hoxyphenyl ) pi perazi ne were reacted by the same way with the
exanple | to obtain the titTe€d compound. yrerdar949% Exanpl e
97. 10~

1-[ (5- et Ry t oxy- 6-rnet hyl pyri di n- 3-yl ) am not hi ocar nmet hox-
yphenyl pl%gggg?ie Qﬁﬁ%hbaﬁm&?

Phenyl - N- ( 5- et hyl - 2- net hoxy- 6- met hyl pyri di n-3-yl )t hi ocar banate and

1- (2-met hoxyphenyl | pi perazi ne were reacted by the sanme way with the

exanple 1 to obtain the tided conpound. 15 yield:93% Exanpl e 98
1 -[(5-ethyl-2-methoxy-6-nethyl pyridin--4--yl)ani not hi ocar bonyl | - 4-
(3-chiorop : henyl ) pi per azi ne: 20 Phenyl -

N- ( 5- et hyl - 2- net hoxy- 6- - net hyl pyri di n- 3- ylthiocarbamate and
| - (3-chl orophenyl ) pi peranne were reacted by the same way with the exanple
| to obtain thPhéryl-hedssodiethis-2-methoxypylidih<3-§Barbamate Exanpl e 99.and

}1/I ;?grSn ﬁ;?%: ocaﬁ%’ﬁoﬁfwﬁm@%% %%%w& byhenyTa)“'le B’eayavzv} examplephet.ﬁyl -N- |

(5- et hyl - 2- et olisip- &e tHedrsompopnpd n- 3- y| )t hi ocar bamat e and
C1-(2-f uorcspheyiﬂd)m%)eram ne were reacted by the same way with the exanple
30 1 to obtain the titled conpound. yi el d: 82% Exanpl e 100.

-((5-ethyl - 2-nethoxy-6-
meLhyl pyri di n-WBﬁ ot hi ocar bonyl | -4-(3,5-di met 35
~ hoxyphenyl ) pi pb{@-ﬂﬁnethyl—2-m£that)yjyzi!n(-3-ﬂdmihoc&rmw56&3(3,5-xy!yl)puperazme
- met hyl pyridine-3-yl)thi ocarbamate and

1--(3,5-di thoxyphem( gpl perazine were reacted by the same way with the
VO 96/ 216458 Phenyl-N-(5,6-dimethy]-2-methoxypyridin-3-yl)carbamate and

PCT/ KR96/ 000051 -(3,5-xylyDpiperazine were reacted by the same way with the example 1 to
obtain the titled compound.
yield:68%

15 Example 121.
1- [(5,6-d1methyl 2-methoxypyndm-S-yl)ammocarbonyl]-4 (2,5-xylylpiperazine

, Phenyl—N—(S,G-dimethyl--2—mel_:hoxypyﬁdin—3—yl)carbamate and
1-(2,5~xylyl)piperazine were reacted by the same way with the example 1 to
20 ' obtain the titled compound.
yield:72%

Example 122.
1-[(5,6-dimethyl-2~methoxypyridin-3-yl)aminocarbonyll-4- (2—hydroxy-4 met -
25 hylphenylpiperazine:
~ Phenyl-N-(5,6-dimethyl-2- methoxypyndm-s-yl)carbamate and
1-(2-hydroxy-4-methylphenyl)piperazine were reacted by the same way with
the example 1 to obtain the titled compound.

yield:77%

30
Example 123,
1-[(5,6-dimethyl-2-methoxypyridin-3-yl)aminocarbonyl]-4-(3-hydroxy- 4-met-
hoxyphenyl)piperazine:
Phenyl-N-(5,6-dimethy]-2- methoxypyndm-3—yl)carbamate and

- 35 1-(3-hydroxy-4-methoxyphenylpiperazine were reacted by the same way
with the example 1 to obtain the titled compound.
yield:69%



- 41 - exanple 1 to obtain the titled conmpound. yi el d85%
Exanpl e 101 1 '

-[ (5-et hyl - 2- met hoxy- 6- nettiyl pyri di n- 3-yl ) ai not hi ocwbonyl U- 4- (3, 5-di chl -
or ophenyl ~pi per azi ne:

Phenyl - N- ( 5- scae Tet boxy- 6- met hyl pyri di n-3-yl)ti ocar bam
1-(3,5-dichlorop éﬁ§l)piperazine-mere reacted by the sanme mggmﬁ?@ﬁ“?ﬂﬁ
exanple | to obtain the titled conpound yi el d: 84% ' Exanpl e

102. 1
-[ (5-et hyl - 2- met hoxy- 6- net hyl pyr zdi n- 3- yI)oxycarbonyI] 4- (2- met hoxyphe-

15 nyl pi peazi ne:

Phenyl - ( 5- et hyl - 2- net hoxy- 6- et hyl pyri di n- 3 yI ) car bonat e and
1- (2- met hoxyphenyl ) pi perazi ne were reacted by the same way with the"-
exanple 1 to obtain the tltled conpound. . yield: 7296 20

. Exanpl e 103.

-[ (5-ethyl - 2methx;§ 3- (3- en
pi perzi ne: é %ﬁ&&h‘% °§Y%ﬁ%%¥@%%fﬁé (i %a%%}'@ﬁ at e
and I-(échlmr-ophenyl ) pi perazine were reacted by the sanme way with
tEQe eramiloz Phery?- 068 Bintedfy1 {d-metlibxy pyidin B8 yl)carbamatei €l d: 74%  and

anpl e

~((5- et hyl - 2- et h&x{)- %‘%‘P’H{?f@’"‘&. e‘f RSy R Be SETE- 1Y (%t B SREmBleyb-
henyl ) pi per azi ne: to obtain the titled compound
Phenyl - (5- et hyl - 2yieRE-T#9% Yy - 6- et hyl pyri di n- 3-yl ) car bonate and
1- (3, 5-di net haoyphenyl ) pi perazine were reacted by the sane way with the
exanple | to obtain the tided conpound. yield:.77% Exanpl e
105. 1- [ (5Esample-¥5. net hoxy
- 6- met hyl pyri di n- 8-{{5.6-drhEthy b 2ymethbybyridin-8- yliaminsdaktsonyl]-4- (1-anthryl)piperazi-

ne: _
Phenyl-N-(5 6—dimethyl-2-methoxypyﬁdin—3-yl)carbamat£ and

15 1-(1-anthrylpiperazine were reacted by the same way with the example 1 to
obtain the titled compound. '

y1eld-62_%
Example 126.
20 ~[(5,6-dimethyl- 2~ melhdx’ypyridin-3-yl)aminothiocarbonyl]-4 -(3-chloropheny!)
piperazine:
Phenyl-N-(5,6-dimethyl- 2- methoxypyridin-3- yl)thiocarbamate and

l-(34ch!orophenyl)piperazine were reacted by the same way with the example
1 to obtain the titled compound.

B yield:69%
Example 127.
1-{(5.6-dimethy]- 2- methoxypyridin-3-yhaminocarbonyil-4-(3,5-dichlorophenyl)
piperazine:

30 Phenyl-N-(5,6-dimethyl-2-methoxypyridin-3-yDthiocarbamate and

1-(3,5~dichlorophenylpiperazine were reacted by the same way with the
example 1 to obtain the titled compound.
yield:82% '

3% Example 128.
1-[(56-dimethy! 2-methoxypyridin-3-yhDaminocarbonyi}-4-(2-methoxypheyl)
piperazine:
Phenyl-N-(5,6 dimethyl-2-methoxypyridin-3-yl)thiocarbamate and



WD 96/ 21648 | PCT/ KR96/ 00005 .
- 42 - xyphenyl ) pi per azi ne:
Phenyl - ( 5- et hyl - 2- nei t hoxy6- net yl Pyri di n- 3- yI) net hyl.car bonate and

| - (2- met hoxyphenyl pi perazi ne were reacted by the sane way wth the

exanple | to obtain the titled conmpound. yi el d: 82% Exnple 10
[(5 ety beratsdgnet hoxy- 6- net hyl pyri dn- 3-yl ) met hyl oxycar peRihésdiods3- chor op

10 heny- Opi per azi ne:

Phenyl - ( 5- et hyl - 2- net hoxy- 6- et hyl pyri di n- 3- yl ) met hyl car bonat e and

| -1 -dchl nrphenyf| pi perazine were reacted by the same way with the exanple

1 to obtain the titled conpound. : I el d?799 15 Exanpl e 10.
1-t (5. 6- di met hyl - 2- met hoxypyri di n- 3-yl )'é “nocar bonyl j - 4- phenyl pi per azi ne:
Phenyl - N- (5, 6- di net hyl - 2- net hoxypyri di n-3-yl ) car bamat e and

| - phenyl pi perazi ne were reacted by the sanme way W|th the ex le,.] to
obtai n the titldéd methpsmhenylpiperazing; werg- ng o‘sl.d‘ the 4
- [ (5, 6- di net hyéxathple voxehpain ithe titldd \dompoandaocar bonyI j-4- (2 met hoxyphenyl )
25 pipr ancs IQljamnyl -N- (5, 6-di net hyl --2-meoxypyri di n- 3-yl)carbamate
and (Zyrret oxyphenyl ~pi perazi ne were reacted by the sane way with
t he exarrpl el lo obtain the titled conpound “yield: 889 30
Exanpl e 109. = Example 129.5, 6- di nel hyJ 2 met hox
ypyri din-3-yl ) W@WM- rdthbynyh otRbcarbonyll-4R85diRioxy -
Phenyl - N- (5, 6- IaJPme met hoxypyr i d| n- -yl car bamattey nd y35
1- (3-chl orophéﬂ’ﬁ' ‘é‘?’é‘@?ﬂ'ﬁ ne were reacted by the same way wth the exanpl e
1 to obtain tIRhenyl-Ne€5 6 aimpethylt2-methoxypyridin-3-yl)thiocarbamate and
1-(3,5-dimethoxyphenyl)piperazine were reacted by the same way . with the
10 example 1 to obtain the titled compound. :

yield:69%

Example 130.
. 1-[(2-methoxy-5,6,7-trihydro-1 pynnden-S-yl)anunocarbonyl]-4-(2-methoxyp-
15 henyl)piperazine:
Phenyl-N-{(2-methoxy-5,6,7-trihydro-1-pyrinden- 3-yl)carbamate and
1-(2-methoxyphenyl)piperazine were reacted by the same way with the
example 1 to obtain the titled compound.

yield:64%
20 -
Example 131.
1-[(2-methoxy-5,6,7-trihydro-1 pynnden—3—yl)anunocarbonyl] 4-(3-chlorophe-
nyDpiperazine:
Phenyl-N-(2-methoxy-5,6,7-trihydro-1-pyrinden- 3~ yl)carbamate . and

25 1-(3-chlorophenyl)piperazine were reacted by the same way with the examnple
1 to obtain the titled compound.

vield:63%
Example 132. .
30 1-[(2-methoxy-5,8,7-trihydro-1-pyrinden-3-yDaminocarbonyl}-4-(2-fluorophe-
nyl)piperazine:
Phenyl-N-(2-methoxy-5,6,7- trihydro~1-pyrinden- 3- yl)carbamate and

1-(2-fluorophenyl)piperazine were reacted by the same way with the example
1 to obtain the titled compound.
35 vield:59%

Example 133.



yi el d: Y92% WD 96/ 21648

PCT/ KR96/ 00005 - . . .- 43 -~

Exanpl e 110. 1 '

-[ (5. 6-di met hyl - 2- nei t hoxypyri di n- 3-yl ) am nocar bonyl ] - 4- (2-fi uor ophenyl ) pip
- er awioss21648 PCT/KR96/0000S
Phenyl - N- (5, 6-di t net hyl - 2- mewt oxypyri di n- 3-yl ) car banr sat e and 5

1- (2-fl uorphenyl) pi perazine were reacted by die sane way with the exanple

1 to obtain the titled conpound. yield 79% Exanmpl e 111. 10
1-[ (5. 6-di met hyl - 2- met hoxypyri di n- 3- yI)an1n9§arbonyII-4 (3.5-difl uorophenyl
) pl pnrazi n: Phenyl - N- (5, 6- di nmet 2- met hoxypy

i di n-3-yl)carbanate and 1- (3 5 di f | uor ophenyl) pi perazi ne

were reacted by t l@grre y__gh.}g Eé 1 ngayl)q&%cgg&gydut&e“&ﬁled

conmpound. 15 i
-[ (5, 6-di net hyl - 2- mbmd)p;mun n- 3-yl) ani not h| oear bonyl | - 4- ( 2- hydr oxyphe-

nyl ~pi per azi ne 2thength RIR ¥3-ridthoxy65.6) vzecemhyMMyMka and

yl ) car bamat e _ r pi.pe er ct
by the sanme way vmltlgz gmxymbf&ﬁﬁgé% ain t’ﬁ WQ“ ﬁﬁ'&
yield:85% 25 PEexmpple I tgobtain the titled comnoun .
1- (( 5. 6- di met hy| - idl@B4sgxypyri di n- 3-yl ) aim nocar bonyl j - 4- (3- hydr oxyphenyl)
pi per azi ne: Phenyl - N- (5, 6-di net hyl - 2- met hoxypyr i di n- 3-yl ) car bamat e
and 1-(3- hydroxyahe:aél ) pi perazine were reacted by the same way with
the 30 exarrpk& n Lhe Lil ed conpound.
1- [(2—methoxy-567,8-teu'ahydrousoqmnohn—3-yl)ammoearbonyl]-4 (3-chlorop-
henyDpiperazine: :
Phenyl-N-(2-methoxy-5,6,7,8-tetrahydroisoquinolin-3-yl)carbamate and

1-(3-chlorophenyl)piperazine were reacted by the same way with the example
1 to obtain the titled compound.: :

15 yield:69%
Example 135
B [(2-methoxy-5678 teu'ahydrmsoqumolm 3—vl)ammocarbonyl] 4-(2-fluorop-
: henyl)piperazine: .
_20 Phenyl-N- (2-methoxy -5,6,7, S—wtrahydroiwquinolin 3-yDcarbamate and

1-(2- ﬂuorophenvl)plperanne were reacted b\' the same way with the example
1 10 obtain the titled compound.

vield:70%

5 Example 136.
1-[(5-isopropyl-2-methoxy-6-methylpyridin-3-yl)aminocarbonyl]- 4- (2- metho-
xyphenyl)piperazine:

Phenyl- N- (5-isopropyl-2-methoxy-6-methylpyridin-3- yl)carbamate and
1-(2-methoxyphenyl)piperazine were reacted by the same way with the

30 example 1 to obtain the titled compound. |
vield:6424
Example 137.

- 1-[(5-isopropyl-2-methoxy-6-methylpyridin - 3- vl)aminocarbony1]-4-(3-chloro-

pheny)piperazine:

Phenvl-N-(5-isopropyl-2-methoxy-6-methyipyridine -3- yl)carbamate and
1 (3-chlorophenyl)piperazine were reacted by the same way with the example
1 to obtain the titled compound. |




yi el d: 78% Exampl e 114. :
1-[ (5. 6-di net hyl - 2- net hoxypyri di n- 3-yl ) am nocar bonyi ] - 4- (4- hyct r oxyphenyl )

35 piperazine: Phenyl - N- (5, 6-di net hyl - 2-i met hoxypyridin -3-
v Jcar panmatr e —and —(A=hyoroxyph f '

.the sane way with the WD 96/ 21648
PCT/ KR%/‘Q@Q% ' - 44 -
exanple 110 ain the titled conmpound. yi el d: 72WmsExanpl e
115. 5
2-1(5, 6-di mer hyl - 2- met hoxypyri di n- 3-yl ) ar ni nwcbnyl j - 4- ( 3- acecoxyphenyl)
Phenyl N (5f6 dimethyl 2 meypydin 3 yl)carbanate and
1- (3- acet oxyphenyl ) pi perazi ne were reac#®d by the sane way with the '
exanple 1 to obtain the titled compound. 10 vyiel dS92% Exanpl e
116& | -(5, 6-di net hyl - 2- met hoxypyri di n- 3-yl’) am nocar bonyl ] - 4-
( 4--acet oxyphenyield:63% Pi per azne: ‘15 Phenyl N (5,6 dinmethyl 2
met hoxypyridin 3 yl)carbanate and
1- (4-acet oxypgﬁ%lﬁ]gi ﬁgrazi ne were reacted by the same way vith the
exanple 1 df% titled conpound. yi eld: 89% 20 Exanple
1172, 1-[(5~isopropyl-2-methoxy-6-methylpyridin-3-yl)aminocarbonyl}-4-(2-fluorop-

-[ (5, 6-di met hyhengtpipéragisepyr i dl n- 3-yl ) am nocar bonyl | - 4- (3- acet oxy-4-nfet -
AL YD Pl 1 R jmopropy 3V netloky el - 3- PRI | 01 N
1-(2-fluorophenyl)piperazine were reacted by the same way with the example
1 to obtain the titled compound.
0 yielas09

Example 139. .

1-[(2-methoxypyridin-3- yl)aminocarbonyl]-4-phenylpiperazine:

Phenyl-N-(2-methoxypyridin-3-ylcarbamate and I-phenylpiperazine were
15 reacted by the same way with the example 1 to obtain the titled compound.

yield:88%

Example 140.
1-{(2-methoxypyridin~3-yl)aminocarbonyl}-4-(2- methoxyphenyl)piperazine:

20 Phenyl-N-(2-methoxypyridin-3-yDcarbamnate and
'1-(2-methoxyphenylpiperazine were reacted by the same way with the
example 1 to obtain the titled compound.
yield:86%

% Example 141. - |
1-[(2-methoxypyridin-3-ylDaminocarbonyl}-4-(4-methoxyphenyl)piperazine:
Phenyl-N-(2-methoxypyridin-3-yl)carbamate and
1-(4-methoxyphenyl)piperazine were reacted by the same way with the
example 1 to obtain the titled compound.

yield85%

Example 142,

1-[{2-methoxypyridin-3~yl)aminocarbonyll-4-(3-chlorophenylpiperazine:

Phenyl-N-(2-methoxypyridin-3-vl)carbamate and 1-{3-chlorophenyl)piperazine
8 were reacted by the same way with the example 1 to obtain the titled

compound.

yield:72%




B i sl O

1- (3-acetoxy-4-net hoxyphenyl)pi peazine were reacted by the sane way 25
with the exanple | to _obtain the titled conpound. yi el d: 6996
Exanpl e 118. 1 :

-[ (5, 6-di met hyl - 2- met hoxypyri di n- 3-yl ) am nocar bonyf | - 4- (, - dhneUt hoxyphe-
30 nyl) pi per. ano B§21648 Phenyl - N- (5, 6- di net hyl - 2- net hoxypy pictiikRos0000s

3-yl)carbanmate and 1- (3, 5-di net hoxyphenyl ) pi perazi ne were
reacted by the sanme way with the exanple 1 to obtain the titled
conpound. ~ vield:88% 35 Exampl e 1109.

. 1-1(5. 6-di net hyl - 2- met hoxypyri di n- 3-
yl ) ar ni nocar bonyl j - 4- (2, 3-xyl yl ) pi perazi ne” 50 - WO 96/ 21648

- PCT/ KR96/ 00005 ' _ - 45 -
Phenyl - N- (5, 6-dhi eéf¥l - 2-mpet hoxypyri di n- 3-yl ) car banmat e ~and
1-(2, 3- xnyI)plver e reacted by the sane way with the exanple | to

obtain the titl ed bd(ﬁreﬂlydi'Z-nmﬁwxyyﬁ-ahe!hﬂmn-3-ﬂ)am!nmhwsé]"12[53 propargyl- |
-t 5, 6-di net hyl - YovRdin-9 L ipiveYdzrm nocar bonyl J-4- (3, 5-xyl y) pi per azi ne

10 PhenlN—56| bamat e and
1-(35- xy?/yl )pl(ﬁera% &%% e%@g%-étlf thé“%gﬁ’gyﬂé a%m marrpl el '1“51
obtain the titled bdfﬁ:nmgylamno)pmdm@—mwmg wqmmted 1y the same way
-[ (5, 6-di met hyl - 2- gk A& R 1 103 oMiaindthe Gl &Mipouhd.4- (2, 5- Xyl yl) pi perazin

€ vield:6196

10 Example 144. .
1-[(5-ethyl-2-methoxy-6-methylpyridin-3-yDmethylaminocarbonyl])-4-[(3-pro-
pargylamino)pyridin-2-ylJpiperazine:
Phenyl-N-(5-ethyl-2-methoxy-6-methylpyridin-3- yDmethylcarbamate and

~ 1-[(3-propargylamino)pyridin-2-yllpiperazine were reacted by the .same way

15 Wwith the example 1 to obtain the titled compound.
yield:74% '

Example 145
1-{[5-ethyl-6-methyl-2(1H)- pyndmon-3 yl]methylannnocarbonyl}-4 {(3-propa
90 -reylamino)pyridin-2-yllpiperazine: _
Phenyl-N-[5-ethyl-6-methyl- 2(1H)- pyridinon-3- ylJmethylcarbamate and
1-[(3-propargylamino)pyridin-2- yllpiperazine were reacted by the same way
with the example 1 to obtain the titled compound.
vield:77% '

Example 146.

1-{[5-ethyl-6-methyl-2(1H)-pyridinon-3-y!lmethylaminocarbonyl}-4-[(3-dibe-

nzylamino)pyridin-2-yl]piperazine:

Phenyl-N-[5~ethyl-6-methyl-2(1H)- pyndmon-—3-yl]methylcarbamate . and
30 I1-[(3-dibenzylamino)pyridine-2- yllpiperazine were reacted by the same way

with the example 1 to obtain the titled compound.

yield:65%

Example 147. , .
35 1-([5-isopropyl-6-methyl-2(1H)-pyridinon-3-yllmethylaminocarbony!}-4-[(3-
" ethylamino)pyridin-2-yllpiperazine:
Phenyl-N-[5-ethyl-6-methyl- 2(1H)-pyridinon-3-yilmethylcarbamate and
1-[{3-ethylamino)pyridin-2- yilpiperazine were reacted by the same way with



Phenyl - N—(5, 6- di met hyl - 2- met hoxypyri di n-3-yl ) car barmat e' . é?nd
1- (25-xylyl) pi perzine were reacted by the same way with the exanple | to
20 obtain the tit I ed conpound. yi el di 72% Exanpl e 122.

= pyTiarT=3Tytan ot artonyH=4=<(2=hydroxy- 4- met—
25 hyI phenyl ) pi per azi ne: :
Phenyl - é%rﬁ nmet hyl - 2- net hoxypy2| di n- 3-yl ) carbamat e

1-(2-hyd t hyl.phenyl ) pi perazi ne were reacted by tﬂgmy W th
the exanple 1 to obtain the titled conpound. yield: 7796 30

Exanpl e 123. :

1-[ (5, 6-di net hyl - 2- net hoxypyi ri di n- 3-yl ) am nocar bonyl U- 4- ( 3- hydr oxy 4-net -
hoxyPhenyl ) pi per azi ne: Phenyl - N-{ 8] 6- di net hyl - 2-

met hoxypyri di n- 3-yl ) car bamat e . and 35

1- (3- hydr oxy-4-rret hoxyphenyl ) pi perazi ne were reacted by the sane way

wi th the exanmthe ekampleobt & dnhinet!el tﬁﬂeldcqumdnd yi el d: 69%

WD 96/ 21648 1d:62%
PCT/ KR96/ 00008 00
Example 124

1-[(5, 6-di ttﬁﬂanﬁ)lml&oxypyrl di n- 3-yl )am nocar bonyl | -4-(1

- napht hyl ~pi parKs5-ethyl-2-méthB%y - G-mel:hyg»mdm 3- l)ammocarbonyl] 4- [(Z-methoxyp
Phenyl - N- (5, 6-di thI-Z?A_ggﬁ?‘ ri ‘%H’é mat e nd
1-(1-napthy|)61°3£$ B‘%‘Ffé ¥ %%8%{ sﬁ(}] 'y with the exarrplel
to obtain the After| eld[@oetb!iuadnethoxy-G-Hytledlmyﬁﬂﬂr@/b?-yliﬂmnocarbonylﬂdﬁpma 125.
1-[ (5, 6-di net gk Mﬁ&m&s% N13mitlo))2 a3 08iREdMRY i -400fn! bf diethylether,
-anthryl) pl(pertl%1 < mixture was saturated by hydrogen chloride gas at 0C and stirred for 30

'minutes and purified to obtain the titled compound.

yield:98%

- 46 -

Example 149.
15 1-[(5-ethyl-2- methoxy-ﬁ-methylpyndm 'i yl)aminocarbonyl}-4-(3-chlorophen-
yl)piperazine salt of hyvdrochloride:
1-[(5-ethyl-2-methoxy-6-methylpyridin- 3 -yl)aminocarbonyll-4- (3-chlorophen
ylpiperazine was reacted by the same way with the example 148 to obtain
the titled compound.
0 yield:98%




Phenyl - N- (5, 6-di net hyl - 2- met hoxypyri di n- 3-yl ) car bamat e and 15;

1- (U-ant duyl ) pi perazi ne were reacted by the sane way with the exanple I to
obtain the titled conpound. yi el d: 62% Exanpl e 126.

1-[ (5, 6-dimethyl -2

- mei hoxypyri dwoﬁmu)am not hi ocabonyl U 4- ( 3- chl or ophenyl) PCT/RRIGHEGS Ne:

Phenyl - N- (516-di net hyl -' - nmet hoxypyridin-3- yl)thi ocarbamate and

1- (3-chl-orophenyl’).pi perazine were reacted by the sane way with the exanple
.l to obtain the titled conpound. yi el d: 6996 Exarrpl e 127.

| -1(5,6-dinethyl -2- nethoxypyridin-3-yl)anjnocarbonyl|-4- (35-

di chi or ophenyl) pi perazine: 30 Phen;r?f2 N- (5, 6-

di meLhyl - 2- - net hoxypyridin-3-yl)thiocarbanate afnd 1

(3, 5-dichlorophen| )mBr a2| awwﬁﬁct gd by ' R cso0dEz,V\eai,)Vst h t Hselting point
exanple | to obtai f e ——'5“'617%&%9% lanple—f
128. 1-[ (5, 64di met h HeDs! theoretical s 1.17(3H,t, J= 2.37(3H,s), 2 S%Y

2- ni et hoxypyri di n- 3-yl ) am @g&g(;' 9yl 14 55 1 FHR 7855 Sy R[4 £, J=L. -8}, ndr azi ne:

Phenyl -N- (5.6 di mpthyl -Z- ret o,xypyrl di rj3-89(sM. x1JIR3-Otizdr BBAEHS). 3.98p115-118C
WO 96/ 21648 operinen K 1as [ E.89UIH.s), 694(3,m), 7. os
PCT/ KR96/ 00005 C.66.10.H,7.25, (H,m), 8.21(10,s). - 47 -

1- (2- met hoxyphenyl ] pi perziine were react ed [hy?(8h e st bitz) W2y37(dH s, t285{
exanple | to obtaip the tiftl ed conpound. [(24,q.J=7.5i5| @; 280661, J=4Hz), B a]g})_lweaoc
129. 2 .68(4H,t), 3.98(3H,s). 6.91(lH,s),

.95(4H,m), 7.28{1H,m), B.35(1H, s).
1. 17(3H, t,J=7.5Hz), 2.37(3H,s), 2.55

(2H,q,J=8.CHz), 3.12(4H,1). 3.63
3 : {4H,t), 3.78(34,s), 3.97(3Hs), 6.85] B84-85°C
(1H.s). 6.87(2H,m), 6.97(2H,m),
.19(14,s).

1.17(3H, t,J=7.54z), 2.37(3H,s), 2.55
. : (2H,q,J=7.SHz), 3.04(4H.1). 3.68

¢ - - (4H,t), 3.79(3H,s), 3.86(3Hs), 3.97| 116-119%
(3H,s), 6.43(14,d), 6.50{1Hs), 6.87]

(18.d), 6.92(14.s). 8.21(1H,s). P
1. 1734, t, J=7. Skz), z.m(sn.s). z.ss} L

(2H,q,J=7.5Hz), 3.14(4H,1),- f .

(4H,1), 3.85(3H,s). 3.88(3H, s) 3 97! 103-104°C |

(3H s). 6.49(1H,d), 6.60(1H,s). 6. az ;

uu d), 6.92(1H.s), 8.21(1H,s). i .

) 1.17(2H,q,J=7.5Hz), 2.37(3H.s), 2.55 :

- 63,75 a ’ 3o°;°';3' 52 (zu q,J=7.5Hz), 3.27(4H,t). 3.74 g

6 oot Ham,t), 3.79(6H,s), 3.98(3K,s), 6.09 | 126-127C |

experimental R

) C,63.81,H,7.31,N,13.32 {1H,s), 6.16{(24,s), 6.90(IN,s),

.19(14,s)
1.16(3H,t,J=7.5H2), 2.37(3H4,s). 2.5§

7 (ZH q,J=7.5Hz), 3'20(4**'1"]:47 7Hz), ol} phase
3.69(4H,t), 3.80(3H,s). 3.86{6H,s),

.98(3H,s). 6.20(2H.s), 8.19(IH.s).
1.17(3H,q, J=7. 5Hz). 1.48(3H,1,J=6.95
E”s’g’:‘f’;{‘;"zg“;‘:z o5 [i2). 2.37(3U.5), 2.56(2H.q.)=7. 5Hz),
8 o B 1AM, £ 0o 7he), 3.63(4H,1, 0246 | 96-97°C
experineniats z).3.98(3H.s), 4:10(2H.q). 6.87(1H,

C,66.13.H,'(.72,N.13.78 ),6.92(3H,m),7.01{1H,m), 8.21{1H, s)




1-[ (5, 6-di-net hyl - 2'-' rrét hoxypyri di n- 3-yl )am"not hi ocar bonyl ] -4- (3, frdi net hoxy-
phenyl pi penai ne: ' :

Phenyl - N- (5, 6-di net hyl - 2- met xypyri di n- 3-yl ) t hi ocar bamat e and

1= 3 o armerhoxypheny ) prper-azrre—wet-e—r-eact-ed—by—~t-ke~sane way Wih the .
10 exanple 1 to obtain the titled conpound. yi el d: 69%

Exanpl e 13k 1- [(2-nmethoxy-5,6,7-trihydro-

1- pyri nden- 396%' ar ni nocar bonyl j -4- (2-met hoxyp- 15 henyRGEKRASO00008 ne:
Phenyl - N- (2- net hoxy-5, 6, 7-tri hydro- 1- pyri nden- 3-yl)caramate - and

| - (2- met hoxyphenyl ) pi perazi ne were reacted by the sanme way with the
exanmple 1 to obtain the tided conpound. yiel d: 64% 20 Exanpl e
131. 1 -[(2-netHoxy-5,6,7-trihydres -

--pyrinden-3-yl’)aniinocarbonyl ]-4-(3-chl orophe- nyl ~pi per azi ne:
Phenyl - Nz ( 2- mefTTEgagted-J0. /- LT 1 Nydr 0- I- QYT T ngen- 33 yrjcar panat e and 25
1- (3- chl or opheyl\iah Pqr caldmenternemlysic cadt ed K DGRy Wi t himeltiae | e
| to obtain thETTtTegTOMpOUNT: 1. Y603, U3 582), 2.36(30, 5 BBy [ 132, 130
1- [(2-nethoxy}5,6,7-4ri hydro- 1 -pyr i(wﬁl}aﬁﬂs)iq' Qi Q5 2% hagy ! ] -4-

(2-fl uorophe- g NY!)piperazine: ' 'ggaﬁgy'l 6.0 m’Z’;"_ggﬁ&nyi‘é‘lM-
trihydro- -pyrjndén- 3- yl)carbanate * SR *

g -hJ-é_%{ﬁ%'Mazrm_r the exdnpl e

133

1- (2-fl uorophenyl) pi pgrazi ne were reagtel
\1,686?222'42 t%“"u'g' T HL17(3H,t, 3=, bliz), 2.38(3W,8), 285] -
PCT/ KR96/ 000045

_ . (2H,q,J=7.5Hz), 3.27(4H.t,J=5.0Hz), jg . 1
- [ (2- met hoxy-|567y48- t pt r ahydri soci ui nBHA4RtY.i 3.89(368bn§ SN AR - e i) Giee
6.67(1H,s), 6.91(1H,n), 7.02(2H,d),
L11(1H, ), 7.24(2H.m}, 7.34(2H,m),

8.19(1H, s).
.19(3H,t,J=7.5Hz), 2.37(3H.s), 2.85

(28,q,J=7.5Hz), 3.14(4H, ), 3.68(4H,
). 3.97(3H,s), 6.92(1H,s}, 6.94

(20, 1), 7.06(2H,m), 8.20(1H,s).
JI7(3H, 1,J=7.5Hz), 2.37(3H,s), 2.55

(2H,q,J=7.5Hz), 3.16(4H, t, =S, Olz),
12  P.66(4H,1,Js5.1Hz), 3.98(3H,s), 6.89| ©il phase
(14,s), 6.91{2H,m), 6.99(2H,m), 8.19]

- {14, s). : B
ICaokiaeN20:F 2: theoretical, .17(3H,t,J=7,.5Hz), 2.38(3H,s), .2.56!

1
s . . L] . Ve a' . . ' ’ . . . -.' . - |!
| C.61.83,.6.20.N. 14.35 !EZH q). 3.28(4H.t.J=5.5Hz), 3.68(aH.; . oo

11 120-121°C

experinental, .J=5.5Hz), 3.99(3H.s), 6.28(1H.m).:

C,61.31 H,6.27,N,14.04 16.32(2H,d), 6.89(1H.s), 8.18(1H,s).
E.mw.t..l:?.snz). 2.37(3H.s), 2.56
(

2H,q, J=7.5Hz), 3.31(4H,,J=5.0H2),
.63(4H, t,J=5.0Hz), 3.98(3H,s), 113-115°C
91(1H,d), 7.09(1H.d), 7.12({2H,m).

.39(1H,w), 8.19(1H,s).
.19(3H, t,J=7.5Hz}, 2.38(3H,s), 2.56

(2H, q, J=7.0Hz), 3.10(4H, t,J=5. Oiz),
15 .63(4H, t, J=5.0H2), 3.99(3H,s), 97-99°C
.82(1H.d), 6.91(1H,s), 7.04{2H.m),

.40{1H, =), 8.22(1H,s).
F.n(su.t,.l:v.sm). 2.38(3H,s), 2.55

14

CacHasN0:Cl 4 : theoretical,
C,61.77,H,6.48,N, 14, 41
emrinenta!,
IC.61.79,H,6.54,N,14, 26

(2H,q,J=7.5Hz), 3.26(4H, , J=5. Okz),

.66(4,t, J=5.0Hz), 3.98(3H.s), 6.79 | 104-105°C
(1H,d), 6.86(1H.d), 6.89(2H.d). 7.18
(1H.n), 8.18(1H,n).

16




yphenyl ) pi prazi ne:
Phenyl -

exanpl e |
134. 10

p_

N- (2- et hrxy-5, 6, 7, 8-t et ahydr oi soqui nol i n-3-yl ) carbanate
1- (2- net hoyphenyl ) pi perazi ne were reacted by the sane way with the
to obtain the titled conmpound.

yi el d: 64%

Phenyl -

and

and

5

Exanpl e

- WO 96/21648 PCT/KR96/00008
1-[ (2- mexhoxy-5, 6, 7, 8- tetrahydroi soqui nol i n 3- yl)am nocar bonyl ) - 4- ( 3- chl oro
henyl ) pi per azi ne: :
~ (2-met hoxy-5, 6, 7, 8-t et rahydr oi soqui nol i n- 3- yI)carbamat'e

| - M- chl orophenyl ) pi perazine were reacted the sane way with the exanple

| to obtain the titled conpound. 15 vyi el’d:'69% Exanpl e 135.

| -((2-nethoxy-5,6.7.8- tetrahydr0|squ|noI|n 3- yl)am nocarbon3'|]- 4- (2-
fl uor op- henyl) Phenyl - N (2 ait-hexy

-5A, 7, 8-tetrahydrdi S‘G’Gﬂfn |1 Qtenedtadyl dnddsbid)d rrate'uamd(somu cocth) §(2-  [melting point
quorophenyI)plper

I Lo obtain the tiftl ed cgmpound. }- 47 357 Biiz). 2..38( 2] 136.

-[ (5-i sopropyl - 3- gt haxy- 6- met hyl pyr i [ 55.0H5)a B 4Rtlt SN - 4 o, oo
(2- met ho- yphenyl)) pi per azi ne: - 75(4IRhJRS; PHZ) \3. 98(3H, s), 6.84
(5-1sopropyl - 2- mefhoxy- 6-jnet hyl pyri di n- 3-]¢3k.)e3a8.38f1Hisd. and - 1--

( 2- met hoxyphenyl ) pi per azijne were react ed by?(8ht Jshfz)nB@7idi.sh &R¢| 30
exanple | to obtaifn the t{itled conpound. [(2H,q,J=7.6Hz}| 3. MK, J=5.08z), Exanpl e
137. 1- [(541i sqprogyl - 2- met hoxy- 6-{syeitiay t.055. 0H),N3.88(3H,s), 6.85| 85-86°C
yl')am nocar bonryl | - 4- (3-dhioro- 35 pheryj kpi pgﬂggl.pe-, 3(1H, n).
Phenyl - - N- - (5--i sppr opyl 4- 2- net hoxy- 6- e .Jdﬁ’f ine 3- ylcarbanpte and
| (3 chlorophenyl [prperagr e Wwere TEact ey, - b
I t? obt ?i n the t{tled cqnpound. (ZH_\A\Q___QQM}Q_A&“_”' 3.69“"'
PCT/ KR96/ 00005 . 19 t), 3.98(3H.s), 6.84(1H,m), 6.91
(14,s). 6.96(2h,m), 7.29(1H,m), 8.19
(IH,s).
1.18(3H, t, J=7.5Hz), 2.39(3H,s), 2.56
(2H.q.J=7.0Hz), 3.28(4H,t, J=4.5Hz),
2 . 65(4H, t, J=4. 5Hz), 3.99(3,s), 6.90 | 1°° 163
(m s), 7.26(2H,m), 8.23(IH,s). ~
1.17(3H, t, J=7. SHz), 2.37(3H,s), 2.55 T
(2H,q,J=7.5Hz), 3.27(4H.t), 3.69{4H, o
a L), 3.98(3H,5), 6.84(1H,5), 6.98(3H, | L o1C
). 7.39(1H,m), 8.35(1H.s). _
1.37(3H,t,J=7.5Hz), 2.37(3H,s), 2.56
(2H,q,J=7.5Hz), 3.27(4K. 1), 3.74(4H, .
2 L), 3.98(3H,5), 6.91(IKs), 6.98(H, | 101 C
), 7.46(1H,w), 8.19(1H.s).
17(3H, t,J=7.5Hz), 2.37(3H,s), 2.55
- 2H,q,J=7.5Hz), 3.25(4H,t,J=5.0Hz), )
=z '3 67(4H, t, J=5.0Hz), 3.98(3H,s), 6.94| O €
(2H,m), 7.29(2H,m), 8.21(1H.s).
1.17(3H, t,J=7.5Hz), 2.38(3H,s), 2.55
2 (2H,q,J=7.542), 3.48(4H.t.J=5.0H2).| o\ o
.75(4H, ¢, J=5. Oliz), 3 96(3H,s). 6.84
(2H,m), 7.22(1H.s), 8.18{1H,s).
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1-[(5-isopropyl -

yi el d: 63%
2- met hoxy- 6- met hyl pyri di n-3-yl) ainocarbonyl]-4- (2 fl uorop-

henyl)plpera2|ne

‘Exanpl e 138

Exa

nd
2-(2- fI uorophenyl ~pi perazi ne were reacted by the same way with the exanple

| e 139.

lto obt *ltled conpound. 10 yi el d: 59%
1- ((2- et g@ﬂ@? di n- 3-yl ) ai ni nocarbonyl ] - 4- phenyl pi per & RIG/D000S :
Phenyl - N- (2- net hoxypyri di n-3- yl)carbamate and |-phenyl pi perazine were
15 reacted by the sane way with the exanple 1 to obtain the titled
conpound. yi el d: 88% Exanpl e 140. I
-[(2- nethoxypyrldln 3- y1)an1nocarbony+ps4 (2- met hoxyphenyl ) pi per azi ne:
Phenyl-- N- (2- e yPyT T arm=3=yHcarbamate gnd
1- (2- met hoxygh ) P permeme r?act ehm(mzsamhw\&y WI {waitird @oint
exanpl e | to fobtatn re—ttted—conpotr 360 Barple141.
- [n(:)_z_ met hoxypyri di p- 3-yl ) am nocarpb ”HH 4ﬂgﬁnjgt Zgypﬁr%naﬁfi)l pergzi ne:
Phenyl-N—(Z-%ethoxypyrldln 3- yI)carb 48{41, %, J=5 4dnd
1- (4- met hoxypherffi ~p£ perazine were r e?éf‘@d i7f- Sl 3 AGHAH.Ahy SB1 R1 MRS
exanple 1 tolobtain fthe titled conpolftids). 6.84(Ziim| d: 2 1H,s), Exanple 142
-[ (2- met hokypyridiln- 3-vl)am nocar besgiid;sd- ( 3- chl orophenyl )i perazi he:
Phenyl - N- ( 2- pret hoxygyri di n- 3- yl) carbdAit.e, HEREHZ); @34( < 2o3rny| ) pi pef azi ne
were reacted] by the {same way w th t hesupsdarzrs7ezs)q, 527, sub), 3. 96(e titled :
conpound. 2§i el{ds72% t,J=5.00z), 3.65(4H,t,J=4.5Hz), 3.97 | 129-130°C
(3H,s), 6.92(1H,s), 7.02(2H,m), 7.17
(2H,m), 8.21(1H,s). :
-17(3H, t,J=7.5Hz), 2.28(3H,s), 2.37
(3H,s), 2.55(2H,q,J=7.5Hz), 3.18(4H,
27 t,J<5.0Hz), 3.66(4H,t,J=5.0Hz), 3.97 | ©!f phase
(34,s), 6. 87(2" m), 6.91(1H,s}, 7. l]
(2H,a), 8. 19(1H s).
. t.liebntical, ~J1.18(3H, t J=7.5Hz), 2.25(3H,s), 2.28
C 69.08,H,7.91. N, 14, 65 (3H,s), 2.37(3K,s), 2.56(2H,q,J=7.5
28 experinental , ). 2.95(4H,t), 3.65(4H,t), 3.97(3H' 99-~100°C
C, 63, 48, H, 8.04, N, 14. 04 (;){s? 89(2H,m). 7.07(1H,w), 8.21 l !
CatloollOy® theoretical,  |1.17(3H,t,J=7.5Hz), 2.29(6H.s), 2.44 |
29 C,69.08,H,7.91,N, 14. 65 (3H,s), 2.55(2H,q)," 3.22(4H,t,J=4.5 83-84°C
experimental , Hz), 3.73(4H.t,J=4.5Hz), 3.98(3H,s), :
C,69.31,H.7.82,N, 14. 14 6.42 (3H.s), 6.90(1H,s), 8.35(IH,s).
1.18(3H, t, J=8.0Hz), 2.33(6H.s), 2.39
. (3H,s), 2.53(2H,q,J=7.5Hz), 3.15(4H, |
30 t,J=5.0Hz), 3.60(4H,t,J=5.0Hz), 4.00 | 122-123%C |
i (31,s), 6.91(IH,s), 6.99(3H,m),
. 24(1H, s).
1.17(3H, t,J=7.5Hz), 1.22(3H,s), 1.23 1
(3H,s), 2.37(3H,s), 2.55(2H,q,J=7.5
31 Hz), 2.87{1H,m), 3.21(4H.t), 3.67| 99-100°C
(4H,t), 3.97(3H,s), 6.90(3H,m), 7.17
{(2H,d), 8.35(1H,s).
1.15(3H, t,J=7.5Hz), 1.22(3H,s), 1.23
{3H.s). 2.38(3H,s). 2.94(4H, 1), 3.07
32 (1H,m), 3.16(4H,t), 4.00(3H,s), 6.84 | 137-139°C
(1H.s), 7.16{(3H.m), 7.30(1H, m)
8. 22(1H, s).




WD 96/ 21648
PCT/ KR96/ 00005
Exanpl e 143.
- E(5-et hyl -

Phenyl - N- ( 5- et hyl -

1

2- et hox

-50 -~

y- 6- net hyl pyrdi n- 3-yl ) car bamat e

2-i net hoxy- 6- et hyl pyri di n- 3- yI ) anm nocar bonyl ] -4-{(3-roparyl -
5

am no) pyri di NnwRyokzhédgPer azi ne: PCT/KR96/0000S

and

1-[ (3- propagyl an-i no) pyri di ne-2-yl ) pi perazi ne were reacted by the samme way

with the exanple 1 to obtain the titled conpound.

Exanpl e 144.

- 3-yl) met hyl ani nocar bonvl [-4-[(3-pro-

-[(5-

yi el d: 61%

et hyl - 2- met hoxy- 6, nethylpyrldln

10

par gyl ar ni no) pyri d| rexs@ely| di p C J_g
Pheny! - N- ( 5- et hyl - P-merhoxy g{ﬁbﬁlﬁnbl\?rl\sdl - 3-y1 TG [Rope, il & R ot
1-[ (3- propar gyl ami fio) pyri di n- 2-yi Jpi per az{on®l (Met,é=7c ak t bA7(W. 1138 Sife way
15 with the exanple | toobtain the titl gdi.gs(amelnmss(2d,n), 2)\a7¢aHd sT4%
Exanpl e 145. 1 -{[5ethyl-6-nethyl - 4y, q, J=4. OHz). 3.20 (4H,t, J=5.0
- pyri di non- 3-yl ] nef hyB&r nilnocar bonyl ) - 4- ( p'ﬁ%ﬁﬁu t 25.01z), 3.97(3H. s). K 72-73%
-rgyl am no) pyri ci nt 2-yl | pijper azi ne: | -
2(1'H) -pyridinon 3-f yl | nmet iyl carbanmate an my.) kalﬁwy 7. ﬁ(ﬂF QY
1-[ ( 3- propar gyl am jpo)pyridin-2.ylloiperaz r‘g(
vviththeexarrpleltoobtlnthetltledc‘rg i AT 7TT% ]
Exani pl e 146. 134_ { E - el H,s), 2.57(2H, Q.J-" 3.55(4H,t), 149-150°C
-6-net hyl - 2( 1H) - pyfri di non{ 3- yI nr net hyl ani R&8t#HIdny 13)9843H] )3 - oF- BR(3H. v},
nzyl am no) pyri di n {- 2- yl | pil peazi ne: ~_ [Plexiitis) NG, 1B8Hst hy| - 6- net hyl -
2(1 H) - pyri.di non-3-fynmet hyl carbai ate and [1.36{(34,t,J=7.5Hz), 2.37(3H,s), 2.54
1-[ (3-di benzyl am rjo) pyri df ne- 2-yl j pi per azf(ameq, yen siz), cned(ei] tIv4.Bid, safre way
with the exanple 3 to obtqin-the titled cgma@uidi=4.8Hz), 395(3;15; 7577,
Exanpl e 147. = 35 | - 3§ 5-|sopropyl - 6-net Hyjy 8 030K, d), 7.12(1K,8), 7.31 o}] phace
-2(1 H)-pyridi non-3-yl I met hyl am nocar bony| (141 ) 7,63(2, m)
et hyl am no) pyri di - 2-yl j p| per azi ne: %h'g Mg {38)s 8B W _ et hil - 2
I-'H) - pyridi non- 3- yldiamethykarbanate —and
1-[ (3- et hyl ani no) gyri di.n- R-yl j pi-per azi ne M?‘é’" r‘e’a'f:?l?d f"ﬁ‘fes’sé"nﬁf way wth
' ' ' (2H,q.J=7.5Hz), 3.32(4H,t}, 3.72(4H.
36 t), 3.99(34,s), 6.92(1H,s), 7.04(2H, | 160-161°C
), 7.40(2H,u), 7.57(SH,n),
. 20(1H,s). —_
1.18(3H, t,J=7.5Hz), 2.38(3H,s), 2.97
37 (4H,t), 3.70(4H,t), 3.98(1H,s), 6.92 o1} phase
L(Zﬂ.m). 7.11{28.m). 8.19(1H,s).
] ] [1.16(3H, t,J=7.5H2), 2.3%(3H,s), 3.23
Wo"“:mt‘“" (4H, 1, J=5.0Hz), 3.67(4H,t), 3.98(3K,
38 C.64.85,1,7.07.X.15.12 ). 6.39(1H,d), 6.45(1H,s), 6.51(1H, | 148-149°C
:"’”’:"“;' 7 N 1a.73 [ 690(IH.5). 7.13018.0),
+59.89.0.7.17. 8. 14. .17(14, s).
1.18(3H, t,J=7.5Hz}, 2.37(3H,s), 2.55
(2H,q,J=7.5Hz), 3.16(4H,t), 3.73({4H,
» t), 3.98(a,s), 6.80(2,m), 6.91(zk,| 03104
w), 8.17(1H, s)
1.17(3H,1,J=7.5Hz), 2.29(3H,s), 2.38
(3H,s), 2.56(2H,q,J=7.5Hz), 3.24(4H,
0 t), 3.720a.t), 3.99(3H,s), 6.90(m,| " 16z
ls). 7.03(4H,m), 8.21(1H,s).
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EXanplre 148: =
(5-ethyl - 2- net hoxy- 6- rret hyl pyri di n-3-yl ) ami nocar bonyl ] - 4- [ ( 2- et hoxyp-
After 1

henyl ) pi p. 2-yl | pi perazine salt of hydrochl ori de:

- (5- ethyﬁkéékgﬁﬂoxy 6- et hyl pyri di n- 3-yl) ani nocar bonyf | -PCT/AKBI6/90S.
hoxyphenyl ) pi perazi ne(5. 0g, 13mmol) was dissolved in 400m of

di et hyl et her, 10 the m xture was saturated by hydrogen chloride gas at
QC and stirred for 30 m nutes and purified to obtain the titled

conpound. yi el d. 98% Exanpd € 149. 15
1-[(5-ethyl-2-rrethoxy-6- net th ovri |n- 3

yl ) am nocar bqnysmeld.- { 3 n- g gl t of | meiting
hydr ochl ori dg; mmber -et \u - 2p et hoxv - me’t h m/rl din- 3P°int___£_
y

-yl )am nocartbnyl j b@% chi or§hen1 17(3H, t, 357| Sfipl. p 2. 23H3Hs)nva €- Bpact ed
C o

the sane way jwith thg )t 256(2H, q, J=715HE), . Bi2dBEH, tcpnpound;
20 yield:98% g 3.99(3H.s). 6.65| 90-91°C

6.89(1H.s),

=5.0Hz), 3.68(4H,t).
(2H,n), 6.84(1H.d).

(14,n), 8.19(1H,s). :
1.17(3H,1,3=7.50z), 2.37(3H,s), 2.55

{2H,q,J=7.58z), 3.18(4H,t), 3.68(4H,t),
.99(3H,s), 6.89(2H;m), 6.99(2H,m).

. 19(1H, s). :
1.18(3H, t, J=7.5Hz), 2.37(3H,s), 2.54

(2H, q, J=7.5Hz), 2.89{3H,s), 2.97(4H,1),
.65(4H, t), 3.96(3H,s), 6.77(2H.=m).

l6.94(1H,s), 7.03(1H,d), 7.13(1H, m).
1.17(3H.t,J=7.5Hz), 2.26(3H,s),

J[2H,q), 3.17(4H,t), 3.79(1H,d),

experisental,
C,54.31,H,13.50,N,7.00

42 oil phase

43 108-109°C

2.57
4.00

44

" K3H, s),

(1M, ),

_KIH,8).

.91 (IM.s),

7.50(3H, n),

7.09(1H,d),
7 S9(1H.d).

7.42

(]
7.84]

159-160°C

45

1.17(3H,
{2H.q).

t, J=7.5Hz),
3.04(4H, ¢},

2.47(3H,s).

4.05(3H, s),

i
2.561
6. 97

(1H,s).

7.49(4H, n),

(2H,m), 8.43(1H,s).

8.01{2H,m),

8.27

;ol} phase

46

1.18(3H, t, J=7. 5Hz),

(3H,s),

. 20(2H, m),
.99(2H,n),
6.82(1H,d),
8. 25(14,s).

3.46{(2H, m),
4.14(34,s),
6.91{14, s),

2.26(3H, s),
2.56(2H,q,J=7.8Hz), 2.82(24,wa),! |

_7.04(1H,»), i

239

3.78(3H,s).
6.71(1H.4),,

151-152°C

47

CaaHaoNiO3: theoretical ,

F. 66.31,H,7.59,N,14.06
experisental,
C,66.46,H,7.75,N,13. 71

6. 77(3H, m),

1.17(3H, t, J=7.5Hz), 2.37(3H,s), 2.49
(3H,s), 2.55(2H,q,J=7.5Hz), 3.11(4H,1),
3. 77(4H, 1), 3.86(3H,s), 3.96(3H,s),

8.37(1H,s).

80-91°C

48

CzzHaolO3: theoretical ,
C,66.31,H,7.59,N,14.06
experimental ’

C,65.24,H,7.43,N,13.9]

1.17(3H,1,J=7.5Hz). 2.23(3H,s). 2.37

(3H,s), 2.38(3H,s), 2.53(2H,q, J=7.5Hz),
2.95(4H, t, J=4.8Hz), 3.65(4H, t, J=4.6Hz),
3. 96(3H, s},
6.84{1H4,s), 7.03(IH,s), 8.20(1H,s).

3.98(3H, ).

6.57{24,m),

84-85°C




35 WO 96/ 21648
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[err] 1.17(3H, t,J=7.5H).
2.37(3H, s). 2.55 :
2H, q, J=7. 5Hz WO S5/236@4H. t , J=4. 5Hz) , _
g. 68?4H.t). ?98(3%). 6. 91011?3), 0 PCT/KR962000S -
6.95(4H.). 7.2801H.). 8.35(10Hs). L
1.J7(3H.t.J=7.5Hz). 2.37(3H .s4. 2.55
(2H .q,J4. O Hz). 3.12(4H)O 3.63 3
(4H, t). 3.78(3KHLQ 3 97(3H ) 6§ 85 843
(1H s). 6. 87(|25( OYpampl, C7(%H...}.,, analysis ' NMR_(500Miz, CDCls) & melting point
1 17( 3Ht J=7.5Nz) . 2. 37 3W.s). 2.551 1.17(34, t,J=7.5Hz), 2.37(3H,s), 2.85
(2Hq. J-7.5Hz). 3 04Q4H tf). 3.68 (24,4.427.54z), 3.12(48.t), .70, | ...
M 4Ht), 3.79(3His., *3.84(3H.s). 3.971 116),1489GH,s), 3.97(34,s), 6.80(2H,
t(3H.s). 6.43(l |-El) 6.5¢(11Hs. 6.87: ), 6.94(1H,s), B.21(1H,s).
(I He~~~~~~ ffd). o-9ZTOMS). 8. ZI{TIF~S. T |1.17(3H, t,J=7.54z), 2.37(3H,s), 2.57
(1-2%(3’:&7 :ESHzS] 73 9/942 H21 5703? 6;) , |2 S (m q, J=7.5Hz), 321(411 t), 3.69(4H, :
(4H..t). 3.85(3H s £°4 b8(3H. ). 3.97 . @Zgﬁé’ 39:‘3“ ’; ::;’::: off phase,
R S % +s), 6. 491 Hd) . e Qi'r"
i | (IN-d) 6. o'z(
1.17(2H. q, J=7. 5Hz) 2. 37(3H. sl, 2. 55 19 ‘-’“" ). &.‘*’eh. 75H| 7. 30N. 185
(2H qJ=7.5Hz), J.2764H-}). 3.74 .[2.85(21,q, J=7. 5Hz), 3.13(4H.t). 3.67 94-95°C
(41. {4 1)3 0 79(é | '3.98(3H.s), 6]08,t), ITS(WAICI.97(M,5), 6.87 '
? L (3H.m). 8.19(IH,s).
: 1.17(3H, t, J=7.5Hz), 2.37(3H,s). 2.55
E 2, q. J=7.5Hz), 3.15(4H,t), 3.69(4H,
| s t), 3.83(3H,s), 3.98(3H,s), 6.46(1H, | 149-150°C
% d), 6.69(1H,d), 6.90(1H,s), 8.18(IH,
i _is).
r 1.17(3H.1. J=7.5Hz), 2.31(3H,s), 2.37
: . |t3n,s), 2.55(2H, g, J=7. SHz), - 3. 14(4H,
53 t), 3.66(4H.1), 3.79(3H,s), 3.95(3K, | 128-129°C
). 6.77(1H, s}, 6.92(2H.m), 8.18(1H,
| 1_.)17(35. 1.J=7.5Hz), 2.37(3H,s), 2.56 i
(2H,q, J=7.5Hz), 3.19(4H,t), 3.73(4H, E
P 54 t), 3.93(3H,s), 3.98(34,s), 6.B2(1H, | 134-135C
i ), 6.84(2H,m), 7.31{24,m), 7.42(2H,
: ), 7.53(2H,m), s.zx(m.i). )
, - _ —  {1.17(3M, t, J=7.5Hz), 2.23(3H.s), 2.38
: g"ml's' ;'::‘::’;'; (3H.s), 2.56(2H,q,J=7.5Hz), 2.95(4H,
' 55 Wﬂmm’ e t, J=5.0Hz), 3.66(4H,t), 3.99(3H,s), | 188-189°C
' .58(IH.d), 6.64(1H,d), 6.91(1H,s).
| C.69.33. H6.16.N12.80 | 0 o g),
: . .18(3H, t,J=8.0Hz), 2.36(3H,s), 2.41
CaitesN(0s: theoretical,  N(3H,s), 2.57(24,q,J=7.5Hz), 2.93(2H,
s [-65-60.H.7.34.N,14.57 h), 3.20(2H,n), 3.43(2H,m), 3.99(3H, 208211
experisental, ). 4.11{2H,»). 6.60(1H,d), 6.83(2H,
C,65.65,H,7.32,N,14.40 W), 6.93(1H,s), 7.15(1H,m), 8.23(1H,
) |



experinmenal |
6. 16(2H, . )

6.90(]H, .s).

,6.8.H7.1 3

4.3 22

(IHs),
C 63.81,H,7.31,N,3.32

(Fs)
1.16(3H. t.
(2H. qJ- 7

3. 69( 4H, i?.?"j%éiﬁsﬁ

3.98(3Ws),

t hwecvtl caj, ,
C, 66. 31H, . 5,
96- 970C

J=7.5Hz).
3. 20(4H.
(3H.s),
6. 20( 2H. s) .

3  .17(3H. q. J=t 7..5Hz).

1.0

2.37(3H1.s). z.55!
t J =4. 7Hz).|
3.86(6H.s),
8.19(1H. s).
1.48(3H,.t,J=6.95
2.37(3H.s). 2. 56(2H q, J=7.5Hz).
3 14(4H. *. J=4. 7Hz_) 69(4H.t.J=4.6
peri aent al 7 S1—12) 3. 98( 3Hs).

oi 1 piuse

4. 10( 2H. q) .

PCT/KR96/00005
CXHb40:

8

. _.66.13,H 7.
-53 -

7&aiviel 3.
b 9

el T 7 o, ST

melting point

PCT/ KR96/ 00

|S)

57

.18(3H, t, J=7.5Hz), 2.29(3H,s), 2.38
3H,s), 2.56(2H,q,J=7.5Hz), 2.97(4H,
t), 3.71(4H,t), 3.98(3H,s), 6.69(IH,
). 6.82(1H,s), 6.90(1H,s), 7.05(1H,
), 8.18(1H,s).

57 }-

192-193°C

1.13(3H,t,J=7.5Hz), 2.24(3H,s), 2.55
(2H,q,J=7.5H2), 3.48(4H,1,J=5.0Hz),
. 75(4H, ¢,J=5.0Hz), 3.97(3H,s), 6.89

(2H,m), 7.20(1H4.s), 8.35(IH.s).

74-75°C

1.17(3H, t,J=7. 58z}, 2.37(3H,s), 2.55
(24, q,J=7.5Hz), 3.04(4H, t,J=5.0Hz),
. 68(4H, t, J=5.0Hz), 3.98(3H,s),
.94(2H,a), 6.98(1H,m), 8.19(1H,s).

.11(3H,t,J=7.5Hz), 2.38(3H,s), 2.54
(24, q,J=7.5Hz), 3.05{4H,t.J=5, OHz),
.53(4H, t, J=4, 5Hz), 3.86(3H,s), 3.95
(3H,s), 4.33(2H,d). 6.86(1H,d), 6.93
{2H,m), 7.01¢(1H,m), 7.25(1H,s).

CasHsoNgOs: theoretical,
C,66.31,H,7.59,N,14.08
experimental,

C, 65.38,H,7.65,N,13.74

oil phase

Lprry—

61

1.14(3H,t,J=7.5Hz), 2.40(3H.s), 2.54
{2H,q,J=7.5Hz), 3.04(4H,t,J=5, OHz),
3. 52(4H, ¢, J=5.0Hz), 3.96{3H.s),
4.33(2H,d), 6.92(24,m), 7 OG(ZH o),
7.32{1H,s).

CarbizzNeOoF )¢ theoretical ,
C.65.27,H,7.04, N, 14.50
experimental | '
C,65.87,H,7.35,N, 14.48

oil phase !

1.16(3H, t, J=7. 5Hz), 2. 40(33 s), 2.54
(2H,q. J=7.5Hz), 3.07(4H, t,J=5.0Hz),

. 50(4H, t, J=5. OHz), 3.95(3H.s), 4.34
{2H,d), 6.85(2H,m), 5 97(2H.m),
i .32(1H, s).

oll phase

63

1.15(3H, t,J=8.0Hz), 2.38(3H,s), 2.54
(24,q,J=7.5Hz), 3.16(4H, t, J=5. OHz),

.49(4H,t,J=5.0Hz), 3.96(3H,s), 4.33
(2H,d), 6.75(1H,n), 6.85(2H,m), 7.15
(14, m), 7.46(2H.s).

oil phase

.15(3H,t,J=7.5Hz), 2.40(3H,s), 2.53
(2K, q.J=7.5Hz), 2.76(2H,t,J=6.5Hz),

.05(4H, t, J=4. 8Hz), 3.47(6H,m), 3.93
(3H,s), 6.87(24,m), 6.97(2H,m),

oi] phase

. 26(1H,s).

6. 87( 1H.
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thim point

J=5.0Hz), 3.44(2H.m). 3.50(4H.t),
87(3H,s). 3.93(3H,s}, 6.72(1H,m},
92(2|'|.l) 7.01(1H.m), 7.16(1H,s).

16(3H t,J=7.5Hz), 1.8B0(2H,q), 2.40
2.58(2H,t), 3.26
3.93(3H, s},

(31! s), 2.53(2H,q),
(24, q), 3.89(34,s),

1.14(34, t. J=7.5Hz), 2.43(3H,s), 2.51
Ezn  q,J=1.5Hz), 2.76(2H,m), 3.00(4H,

oil phase

(4H,m), 7.16{1H.s).

oi'l phase

67

L15(34, t,J=7. SHz)
(4H,m), 2.39(3H,s),
(4H,t), 3.25(ZH,m),
{3H,s). 3.93(3H,s),

(24,»), 7.46(1H,s).

1.38(2H,n),
2.52(4H,n),
3.55(4H, 1),
6.88(2H.m),

1.58
3.06
3.87
6.94

128-129°C

-15(34, 1, J=7. SHz),
(2, w), 2.39(34,s),
(4H,t), 3.25(24,m),
(3H,s), 3.90(3H,s), 6.87(2H,m), 6.93
{24, w), 7.10{1H,5).

1.33(6H, ),
2.52(4H,n},
3.54(4H, 1),

1.52
3.05
3.87

118-120°C

69

1.20(3H,¢t),
12.83(4H, ¢},
3. 98(3H, s),

2.39(3H,s)

. 2.58(2H.q),
3.20(6H,brs), 3.90(3H.s),
7. 00{4H, m),

8.40(1H, s).

164-165° f

70

1.18(34,t),
2, 77(4H, t),
. 82(2H,u),
37{18,s).

2.38(3H4, s),
3.21(2H.mw).
6.90(14,s), 7.19(1H,m),

2.56(2H,q).
3.28(4H, t),

120-123C

1.18(3H, ¢),

2.39(34,s), 2.56(2H.q),
2.81(4H,t), 3.20(6H.brs), 3.97(3H.s),
7.04(4H,m), 8.38(1H,s).

139-140°C

72

6H.m), 3.95(3H,s). 6.85(1H,s),

E. 16(30,,J=7.5Hz), 2.36(3H,s), 2.54
[7.33(54. s).

96-97°C
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.16(3H, t, J=7.54z), 2.36(3H,s), 2.52
(6H,m), 3.53(6H,m), 3.81(3% s), 3.95
(34,s), 6.84(1IH,s), 6.88(24,=w), 7.27

96-98°C

“li28, =), 8.16018.5).

74

Nz#,q). 2.65(48,¢), 3.61(6H,n), 3.83

J17(3H, ¢,J=7.6z), 2.37(3H,s), 2.52
(

(34,s), 3.95(3H,s), 6.83(IH,s), 6.90
{

- 83-84°C

28, »), 6.97(2% »), 8.15(1H,s).
2.54

.16{3H, t,J=7.5Hz), 2.37(3H,s),
{6H,n), 3.53(6H,m), 3.97(3H,s), 6.85
(1H,s), 7.02(2H,m), 7.32(2H,m),

. 17(1H, 5). -

74-75%

76

.17(3H, t, J=7.5H42), 1.39(3H,t,J=
.OHz), 2.35(3H,s), 2.55(2H,q,J=
.OHz), 3.13(4H,t,J=4.6Hz), 3.68(4H,
t,J=4.6Hz), 3.89(3H,s), 4.42(2H.q,J=
.3Hz), 6.90(1H,d), 6.96(2H,m), 7.04
(1H,m), 8.21(1H,s). . :

114-115°C

77

. 17(3H, t, J=7. SHz), 1.40(3H,t,J=

.0Hz), 2.38(3H,s), 2.55(2H,q,J=
.SHz), 3.14{4H,1,J=4.5Hz), 3.68
(4H, t, J=4.5Hz), 4.43(2H, q,J=7. 04z},
.96(2H,m), 7.08(2H,m), 8.19(1H.s).’

126-127°C

), 3.27(4H,1,J=5.0Hz), 3.65(4H, 1,
=5.08z), 4.43(2H,q,J=7.0H2), 6.79
(14,d). 6.81(1H.d), 6.86{1H,s), 6.94

1.17(34, t,J=7.5Hz), 1.40(3H,t,J=
.SHz), 2.35(3H,s), 2.55(2H.q.J=7.5
(1H,s), 7.19(14.m), 8.18(1H.s).

'101-102°C

78

.17(3H, t, J=7.5Hz), 1.40(3H,t,J=
. OHz), 1.49(3H,1,J=6.9Hz), 2.35(3H,
s). 2.55(2H,q), 3.14(4H,1), 3.68(4H,
t), 4.10{2Y,q), 4.44(2H,q), 6.87(1H,
). 6.92(2H,m), 6.96(1H,s), 7.00{1H,
). 8.20(1d,s).

oil phase

80

24, q,J=7.5Hz), 3.08{4H,t), 3.66(4H,
t), 3.88(3H,s). 6.96(3H, m), 7.13(2H,
), 7.23(24,xp), 7.36(2H,m),.

[.zz(sn.t..lz‘r.suz). 2.31(3H,s), 2.58
(
.36(1H, s).

104-105C
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cawle’ | esetary analysis 'n MR {500z, CDCla) § nelting pol

-22(38, t,J=7.6hz), 2.31(3H,8), 2.60 |
(28,q,J=7.5itz), 3.22(4H,t), 3.66(4H,
), 3.89(3H,s), 6.93(1H,s), 6.96(3H,| 120-121°C
), 7.13(2H,m), 7.23(H.m), 7.36(2A,

. 8.36(1H,s).
L22(3H, t, J=7. 6Kz}, 2.29(3H,s), 2.34

(3H,s), 2.60(2H,q,J=7.5Hz), 3.24(4H,
.J=5.0liz), 3.63(4R,t.J=4.5Hz), 6.62 | ., o
(2H.m), 6.80(1H,d). 6.93(1H,s), 7.10

(2H,m), 7.17(14,m), 7.27(1H,m), 7.46]

(2H.m), 8.34{1H s).
1.22(3H, t,J=7.5Hz), 2.31{3H,s), 2.601

(2H,q), 3.11(4H,t,J=4.8Hz), 3.65(4H, y
83 _ t,d=4.8lz), 6.99(3H,m), 7.09{4H,m), 166-167°C

. 36(2H, »), 8.35(1H,s).
§.23(3H, t,J=7.5Hz), 2.28(3H,s), 2.31

' (3H.s). 2.60(2H._q.-l=7.5ﬂz). 3.19(4H, :
84 o t,J=5.0Hz), 3.95(4H.t), 6.55(3H,m), | oil phase
84(1H,s), 7.09(2H.m), 7.20(14,0), :

i ' .38{2H.0), 8.35(1H,5).
; 1.25(3H, t,J=7.2Hz), 2.30(3H,s), 2.60 :

_ (2H,q, J=7.5Hz), 3.21(4H,1,J=5.2Hz), .|
85 . .62(4H,t), 3.77(6H.s). 6.08(3H,m), 94-95°C
L13(2H.m), 6.93(1K.s). 7.16(1H.m),

.36(2H. w). .8.34(1H, s).
.19(34,¢,J=7.582), 2.37(3U.s), 2.55

. (28, q, J=7.5Hz). 3.26(4H,t,J=5, OHz),
86 . T8(4H, t,J=6.0Hz), 3.98(3H.s), 6.91 | 156-157°C
o (1H,s), 6.97(2H,w), 7.31(1H.m),

.91(1H,s). :
1.22(34, ¢, J=8.0Hz), 2.31(34,s), 2.

. (24, q, J=7.5Hz), 3.10{4H,t), 3.66(4H,
87 : t), 3.99(3H,s), 6.79(1H,m), 6.91(IH, | 117-118°C
), 6.93(2H,m), 7.10(24,m), 7.16(1H,

_ ), 7.38(2H,m), 8.34(IH.s).
s E.zs(aﬂ.i..xz'r.snz). 2.18{3H,s), 2.60

81

(24, q,J=7.5Hz), 3.22{4H,t, J=4.5Hz),
95{4H.1), 6.40{1H,m), 6.52(2H,m).
13(24,m), 7.37(24,m), 8.32(1M,s).

88 " 92-93°C
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ple elenentary analysis

't NMR (500MHz, CDCly) & melting poind

1.24(36, t, J=7.5Hz), 2.52(3M.s), 2.66
(2H,q,J=8.0Hz), 3.21(4H,1). 3.45(3H,
). 3.82(4H,1), 4.12(3H,s), 7.02(4H,

185-186"C

). 7.43(1H,s).

S0

1.25(3H, t,J=7.5Hz), 2.52(3H,s), 2.65
(24,q), 3.45(3H,s), 3.89(6H,s), 6.95
(3B, m), 7.43(1H,s).

102-103°C

91

1.22(3H,t,J=7.5Hz), 2.53(3H,s). 2.66
Fﬂ ,q,J=7.5H2), 3.35(4H,t); 3.47(3H,

). 3.81(4H,t), 4.23(1H,q,J=5.7Hz),| oil phase

88(2H,m), 6.94(1H,s), 7.22(2H,m).|

71{1H,5).

92

F 22(3H,t, J=7.5Hz), 2.49(3H,s), 2.63

"K1H,s). 8.23(14,s).

2H, q, J=8. 0Hiz), _3.11(4H,t,J=5.0Hz),
70(4H, t, J=5.0Hz), 3.72(6H,s). 6.68
(1H,m), 6.88{2H,m), 7.05(1H,m), 7.88

161-162°C

1. 21(3H t.J=7.5HZ), 2.42(3H,s), 2.63
(2H. q, J=7.5Hz), 3.24(4H,t,J=5.0Hz2),
.67(4H,t,J=5.0H2), 3.78(6H.s), 6.05

(1H.s). 6.09(2H,s). 7.89(1H,s),

8. 26(1H,s).

—

179-180°C ;

94

1.20(3H, t,J=7.5Hz), 2.40{3H,s), 2.57
(2H, q, J=7.5Hz), 3.02(4H,t), 3.08(4H,
t), 3.28(4H,t), 3.68(4H,t), 6.80(2H,
), 6.82(1H.d), 6.90(1H.s), 7.22(1H,
), 8.22(1H,s).

oll phase

95

1.20(3H, 1, J=7.5Hz), 1.48(9H,s), 2 39.
(3H,s), 2.58(2H,q). 2.95(4H,t),
(4H t), 3.57(4H,t), 3.67(4H, ), 6 79
(IH dd), 6.87(1H,dd}, 7.21{1H,m),
.26(1H.s), 8.24(1H.s).

188-183°C

.20(3H, ¢, J=7.5Hz), 1.48{%H,s), 2.39
(3H,s), 2.58(2H,q), 2.95(4H,1), 3.12
(41, t)}, 3 57(4R t), 3.70(4H4,t), 3.91
(3H,s), 6.94(3H,m), 7.06(1H,m).

152-153°C

.58(1H,s), 8.25(1H,s).
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exanple
number

- elesentary analysis 'H NMR (500MHz, CDCls) &

nelting point

1HeaN03S * L19(3H, t, J=7. §Hz), 2.39(3H,s), 2.57
theore- C, 62.97.H, 7. 05, [(2H,q, J=7.5Hz), 3.16(4H, t,J=5.0Hz),
tical, N,13.99,5,8.00 [3.89(3H,s), 3.96(3H,s), 4.10(4H,t,J=
experi- € 62 61,H.6.96, [4.542), 6.89(1H,m), 6.93(2H,xm), 7.04
mental. \ 314 08,5,7.77 (m n), 8.11(1H,s).

133-134°C

1.17(38,¢t), 2.47(3H,s), 2. 55(2H q.d=
.§Hz), 3.39(4H,t,J=5.1Hz), 3.98(3H,
). 4.18(4H,t), 6.79(1H,n), 6.90(2H,
), 7.19(1H,m), 8.11(IH,s).

90-91°C

99

1.19(34, t, J=7.5Hz), 2.39(3,s), 2.58
(2H, q, J=7.5Hz), 3.19(4H, t,J=5.0Hz),

96(3H, s). - 4. 09(4H, t, J=5.0Hz), 6.95
(2H,m), 7.00(2H,m), 8.11(1H, s).

132-133°C

100

CaztlaN(OsS1 *

1.19(3H, t,J=7.6Hz), 2.40{3H,s), 2.58

"{(2H,q. J=7.5Hz), 3.36(4H,t,J=4.5Hz),
.75(6H,s), 3.96{3H,s), 4.13(4H.1),
.03(3H,m), 8. l3(lH s).

theore- ¢ 61 37,H,7.02
tieal, \ 13,01.5.7.45
experi= ¢ g1.47,H,7.25,

mental, \ 13.21,5.7.47

186-167°C

101

1.20(3H4, t, J=7.5Hz), 2.40(3H.s). 2.58 !
(ZH q,J=8.0Hz), 3.37(4H,t), 3.96(3H,

ls), 8.13C1H,s).

) 4.15(4H,1), 6.98(2H,m), 7.46(1H, '. 163-164°C

102

f1.18(34,t, J=8.0Hz), 2.40(3H,s). 2.55 :
{2H4,q,J=7.5Hz), 3.11(4H.t), 3.75(2H, |
t), 3.87(24,t), 3.89(3H,s), 3.97(3H,
), 6.86(1H,d), 6.94(2H.uw).” 7.04(1H,
), 7.26(1H,s).

89-90°C

103

1.26(3H, t, J=7.5Hz), 2.40(3H,s). Z.55i
(2H,q), 3.25(4H,t), 3.72(2H,t). 3.34[
(24,t), 3.93(34,s), 6.82(1H.d), 6.86
(14,d), 6.92(1H,s), 7.04(IH,s). 7.22
{i4,m), 7.46(IH,s).

119-120°C

104

1.17(34, t, J=7. 6Hz), 2.39(3H.s), 2.53
(2H,q,J=7.5Hz), 3.23(4H,t,J=5,0Hz),
.64(24,t), 3.79(6H,s), 3.79(2H,1),

oil phase

.86(1H,s), 6.12(2H.s), 7.30(1H.s).
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unqilo

elementary analysis ' R { 500MHz, CDCI:) 3

lting point

105

1. 17(su t.J=7.5Hz), 2.42(3M,s), 2.56
(2H, q, J=7.5Hz), 3.01(4H,t),  3.78(4H,

t), 3.87(3H,s), 3.93(3H,s), 5.11(2H,
), 6.91{3H,m), 7.03(1H.m), '
.33(1H,s).

oll phase

106

1.15(3H.1.J=7.582). 2.42(3H,8), 2.54
(2H,q), 3.15(4H,t), 3.64(4H,t), 3.93
(3H,s), 3.96(3H,s), 4.53(2H,s), 6.85
(3H,m), 7.15(1H,s), 7.33(1H,s).

oi! phase

107

.69(4H, 1), 3.97(3H.s), 6.82(1H,s),

_E.IS(:'IH.S). 2.34(3H,s), 3.26(4H,t),
.94(3H,a), 7.30{2H.m). B.14(1H.s).

140-141°C

. 108 ¢

" |experimental ,

1.55(3H,s), 2.19{3H,s). 2.33(3H,s),
3.12(4H,t), 3.69(4H,t), 3.89(3H,s),
3.97(3H,s), 6.89(24,m), 6.90(1H,s),
7.04(2H,0), 8.16(1H.s).

CootlagNe0s: theoretical,
C,64.85,H,7.07,N,15.12

C,65.13.H,7.24, N 15 10

135-136°%C

109

{CistizN(0:C11 ¢

theoretical,
. 60.88,H,6.18.N, 14.95 l52Hz)366(4HtJ-50Hz)398
experimental , (3K,s), 6.80(1H,d). 6.86(2H,u),

C, 60. 87, H. 6. 28, N, 14. ssj_un s), 7.21(1H.m), 8.14(1H,s).

6.90

2.19(3H,s), 2.34(3U.5). 3.27(4H,¢,J= :

95-96°C

110

.19(3H.s), 2.34(3H,s), 3.14(4H,t,J=
.9Hz), 3.68(4H,t,J=4.8Hz), 3.98(3H,
). 6.88(IH,s), 6.98(24,m), 7.09(2H,
), 8.15(14,s).

164-167°C

m

.20(3H,s). 2.39(3K,s), 3.29(4H,t,J=
.OHz), 3.67(4H, t,J=5.0Hz), 4.04(3H,
), 6.30(1H.m), 6.38(2H,d), 6.86(1H,"

s), 8.18(IH.s).

133-134°C |

112

2.19(3H,s), 2.35(3H,s), 2.99(4H,1),
3. 72(4H, 1), 3.98(3H,s), 6.90(2H,m),

7.15(2H,m), 8.14(1H,s).

174~175°C
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exasple ! o omentary amalysis

"H MR (500MHz, CDCl3) B

selting
point -

113

5 T6(30.5), 2.33(3,5), 3.25(4H.1,0=
Fﬂlz) 3.67(4H, t, J=4.3Hz), 3.97(3:M,s),

38(1H,d), 6.46(1H.s), 6.54(14.d),
87(1H,s), 7.13(1H,t), 8.13(IH,s).

176-178°C

124

_18(3H, s), z.aa(au s), 3.12(4H,t),
uun. t), 3.97(3H,s), 6.80(2H,a),
91(2H m), B.13(1H, s).

168-169°C

115

.09(3H,s), 2.29(3H,s). 2.34(3H.s),

. 27(4H, t, J=5.0Hz), 3.67(4H, t,J=5.0Hz),
3.98(3H,s), 6.44(2H,m), 6.81(IH,n),
6.88(1H,s), B.14(1H,s).

108-109°C

116

19(38 s}, 2.28(3H,s), 2.34(3H,s),
ZZ(GH.‘-). 3.68(4H,t), 3.98(3H,s),
.87(1H,s), 7.01(4H.m), B.14(1H,s).

159-160°C

117

.04(3H,s), 2.31(3H,s), 2.34(3M,s),

.20(4H,t), 3.76(4H,t), 3.81(3H,s),
3.98(3H,s), 6.86(1H,s), 7.01(3H.m).
8. 15(1H, 5).

139-140°C

CartHaaND¢* theoretical,
C,62.98,H,7.05,N,13,88 |5

: 118 experinental,

. 63,21, H,7.19,N, 13. 96

18(3H s}, 2. 33(3" s), 3.25(4H,t,J=

0“2) 3.67(4H,t), 3.80(6H,s), 3.97
(33 s), 6.07(3H,m), 6.86{1H,s), 8.14
(14, s). o -

150-151°C

CaiHaoNO2: theoretical,

iC. 68.45,R,7.66,N,15.20
 expertmental ,
C,68.26,H,7.97,N,14.99

119

2.19(3H, s),
2.34(3H, s),
3.97(31,5),

2.26(3H,s),
2.94(4H, t),
6.89(34, ),

2.28(34,s),
3.66(4H. 1),
8.33(14,s).

134-135°C

120

2.16(34,5).
3.23(4H, ¢ ),
16. 53(3H, m),

'2.29(6H, s),
3.66(4H, t),
6.87(1H, s),

2.33(34, s),
3.97(3H, s).
8.14(1H,s).

125-126°C }
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example

elesentary analysis -

I NMR (500MHz, €DCl3) B

—

121

19(3H,s), 2.26(3H,s), 2.34(3H,s),
. 95(4H, t, J=4.8Hz), 3.64(4H,t,J=
.8Hz), 3.78(3H,s), 3.97(34,s), 6.57
(1H,d), 6.58(1H,s), 7.11(1H,d),

. 32(1H, s).

127-130°C

122

19(3H,s), 2.30(3H,s), 2.42(3H,s).
. 94(4H,t), 3.69(4H,t), 3.97(3H,s),
.69(1H,d), 6.82(1H,s), 6.88(1H,s),
.04(1H,d), 8.14(1H,s).

3.15(4H,t), .

184-185°C

123

3.97{34,s).
8.14(1H,s).

3.89(3H, s),

04{3H,s), 2.33(3H,s),
. 67(4H, ),
65(1H,d), 6.81{1H,d),

172-176°C

124

3.17(4H4,t).
6.94(14,s),
7._50(1H.n).

2.48(3H, s),
4.00(3H,s),
.11(1H,d), 7.40(1H,m),
.61{1H,d), 8.19(1H,s).

20(34,s),
L76(4H, ),

202-204°C

125

3.04{4H, 1),
6.97(1H,m),
.49(4H, 0}, 8.01(2H,n), 8.27(1H.n),

.21(3H,s), 2.44(3H,s),
. 77({4H, t), 4.05(3H,s),
. 43{1H, s).

103-104°C |

126

.OHz), 4.02(3H,s), 4.17(4H,t), 6.87
14,d), 6.91(1H.d).- 6.96(1IH,s), 7.24

.22(3H,s), 2.43(34, s) 3.39(4H, t. J=
(
{2H,=), 8.12{1H,s).

168-169°C

127

2.42(34,s),
. 4.02(3H,s),
6.91{2H,d),

.21(3H,s),
=5. OHz),
.87(1H, s).
.12(1H, s).

3.38(4H, ¢,
4.17(4H, t),
6.96(1H,s),

oil phase

128

ﬂ*m' cszxsus*zs
tical. \ 14 50,8,8.29
experi- C,62.60,H,7.19

19(3H,s), 3.96(3H,s), 4.21(4H,1),
95(4H,m), 8.03(1H,s).

E 17(3H,s), 2.36(3H,s), 3.30(4H,1t),

160-161°C

mental, N 14.70,S,8.48
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elemantary anmalysis

'y NR (500Miz, CDCls)

melting point

129

5 21(30.5), 2.38(30.5), 3.37(4H. 1),
,79(6H, s), 3.96(3H,5), 4.10(4H, ¢),
. 10(24.0), 7.46(1H,s). 6.10{1H,s).

166-167°C

.11(2H,m), .2.87(4H,m), 3.12(4H,¢,J=
95Hz), . 3. 70(4H, t, J=4. 8Hz), 3.89
(34,s), 4.00(3H,s), 6.89(2H,m), 7.05

(2H,m), 8.25(1H,s).

130-131°C

131

—

12(2H,u), 2.87(4H,m), 3.27(4H, ¢, J=
.OHz), 3.67(4H,t,J=5.04z), 4.00(38,
), 6.80(1H,m), 6.90(2H4,m),- 7.21(1H,
), 8.23(1H,s).

142-146°C

132

‘[2.12(24,n), 2.87(4H,n),

3.27(4H, ¢, J=
.Otiz), 3.68(4H,t,J=5.0Hz), 4.00(3H,
), 6.97(3H,m), 7.07(1H,m),
24{1H,s). . .

152-153°C

133

1.76(24,n), 1.83(2H,m), 2.68(2H,t,J=
.THz), 2.72(2H,t,J=5.9Hz), 3.13(4H,
t), 3.71(4H,t), 3.89(3H,s). 3.97(3H,
s), 6.95(4H,m), 8.09(iH, s).

oi] phase

134

1.75(2H,0), 1.83(2H,m), 2.68(2H,t,J=
.1Hz), 2.75(2H,t,J=6.0Hz), 3.27(4H,
t,J=5.15Hz), 3.67(4H,t,J=4.9Hz), 4.00
(3H,s), 6.81(1H,d), 6.80(2H,m), 7.20
{14, m), 8.08{1H,s).

oil phase i

135

1.76(2H,m), 1.84(2H,m), 2.68(2H,1),

. 72{2H,t), 3.14(4H,t,J=5.0Hz), 3.68
(4H, t, J=5.0Hz), 3.97(1H,s), 6.993(1H,
), 7.00{2H,m), 7.09(2H,m), B.08(1H,

)

134-135°C

136

0.90(30.5). 0.91(3M,5). 2.07(2H.m),
2.48(3H,d), 3.22(4H,t), 3.80(4H,t),
3.88(3H,5), 3.99(3H,5), 6.67(1H,d),

6.94(1H,s), 6.98(3H,m), 8.24(1H.s).

oi] phase
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exsuple . | f ' selting
- elenentary Imlysis H NMR {500Mflz, CDCls) § voint
. - 0.90(3H,s), 0.91(3H,s), 2.07(1H;m), i
- _ -49(3H,d), 3.29(3H,t,J=6.0Hz), 3.74 | i) Lhase
_ : (4H, t, J=4.8Hz), 4.00(3H,s), 6.69(IH,m),|

. 89(2H,m), 7.21(1H.n), 8.24(1H,m).
0.91(3H,s), 0.92(34,s), 2.08(1H, =),

138 2.54(3H,d), 3.32(4H,t), 3.95(4H,t),
4.20(3H, ), 6.70(IH,d), 6.93(1H,s),

7.14{34, m), 8.26(1H,s).
.03(4H,t), 3.69(4H, t), 3.78(3H,s),
.02(3H,s). 6.89(4H,m), 7.04(IH,s),  |168-169°C
. ,77(1H,dd), 8.40(1H,dd). '

E 1348, t), 3.71{4H,t), 3.89(3H,s),

oll phase

139

02(3H,s), 6.84(4H,m), 6.91(1H,m), 173-174°C

05(1H,n), 7.78{1H,z), 8.42(1H,n), '

zv(an t,J=5.0Hz), 3.69(4H,t), 4.03

14 ' | ( 34,s), 6.89(1H,n), 7.04{1H,s), 7.32 |133-135°C|

(24,p), 7.78(1H,dd), 8.40(1H,dd). i "
. 28(4H, t, J=5. 2Hz), 3.69(4H,t,J= |
.Olz), 4.03(3H,s), 6.83(1H,m), 6.90

142  [a.m), 7,20(14.n), 7.79(1H.m), 95-96

. 40(1H, »).
1.17(3H, t, J=7. 5Hz}, 2. 37(3H s). 2.54 L

: (24,q), 3.17(4H,t.J=3.2Hz). 3.66(4H,
143 : t), 3.98(3,5), 4.56(1H,5). 6.93(1H, 225-227°C

), 7.00{2H,m), 8.19{1H,s).
.16(3H, t, J=7.5Hz), 2.40(3H,s), 2.54

144 : (2H,q,J=7.5Hz), 3.07(4H,t), 3.49(4H,t),
- - .95(3H,s), 4.34(2H,d), 4.53(1H,s),|143-145°C

.97(2H,n), 7.32(1H,5), 7.79(1H. s).
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Antitunor activities of conpounds of the present
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i nventi on were tested.
i nvention were tested in

vitro agalns S5 klaﬁs of human tunor cell lines and 2 kinds ﬁégkﬁﬂﬁﬁ&ka
tunor cell P2 e ethod of in vitro test is as fol | ows.
Exanpl e 1) In vitro antitunor effect against human tunor cell |ines
A. Tunor cell line: A549 (human non-small lung cell)
SKOV- 3 (human ovarian) 10 ' HCT- 15 (human col on)
XT 498  (human CNS) - 70 -SKMEL 2 {(human nel anonm)
B. Method of test(SRB Assay Method) a_ Humansolid tumpr cal
| i nes, A594( norj- sexmple SKi SodRiza HCT
15(col on), (SKE&-&Va Lan). jl’—'%é% %&prp Q?Wid at '2’7“5‘ PoiRt
5% C err] i ncuHater ng the RPM 16401&@!*& J=1. 5Hz)g 3Pl - 1D 40 FBS,
while they were 613? ef-cul tured succesEﬂNﬂL \3. MirEict ) r3. 48(4H, L), \4- 06 p'erl'vneelt.
Cel|l cultures wdr bl ved into the sokam d)or. 28(2H0d) 4286(1H,s), t& 9p$i n and
mv CDTA PBS(-) gnd then cells were separ , A e dizoss(an, s).
| 1.22(3H,t), 2.29(3H,s), 2.37(2H.q),
148 L13(4H, t), 3.4)(4H,t), 3.56(2H,4d), ol] phase
.27(4H,s), 6.90(3H,m), 7.04(5H,s),
. 25(5H, 5).
.91(34.s), 1.02(3H.s), 1.28(3H,¢),
147 f“(w.s). 3.04(4H,t), 3.54(4H,t), oil phase |
36(2H,q), 5.98(2H,d), 6.90(3H, =),
. 68(1H, s)
1. 14(3H, t, J=7.5Hz), 2.35(3H,s}, 2.43
- (2H4,q,J=7.5Hz), 3.51(4H,t,)=4.6Hz).
148 .90(4H, t, J=4.6Hz), 3.92(3H,s), 6.19| 158-159%C |
{18.d), 7.21(2H,dd), 7.65(1H,m}, 7.78 {
(1H, 5).
1.09(3H, t, J=7. 5Hz). 2.38(3H.s). 2.54 i
(2H,q,J=7.5Hz),  3.31(4H, t, J=5.0Hz), :
148 .63(4H, t,J=5.0Hz), 3.92(3H,s). 6. 84 198-199°C '
{1H.d), 6.96(2H,dd), 7.21(1H,d), .
(4.5). j




20 which the cells were sticked on. b. 5 X 10[err]-2 x 10[err] ceIIs
were added into each well of 96-well plate and cul tured in 5% CO2
i retbat-er—at—37-er+}-C—for—24 hours c Fach sanple drugs was

ot T

dissolved in a small quantity of DWVSO, and diluted to concentrations
prescri bed |n eé)erl ment with nmedia, and then the 25 final concentration
of DVBO WO 2% | ed bel ow 05% d. A nedi um of eacRCHKRIAHMMS ur ed

for 24 hours as above b., was renoved by aspiration. 200pl of drug
sanpl es prepared in c.. was added into each well and the wells were
cultured for 48 hours. Tz(tinme zero) plates were collected at the
point of tinme drugs were added. 30 e.-Ajter Tz plates and plates were
treated with cell fixing by. TCA of SRB assay nethod, staining of 0.4%
SRB.sol ution, washing with 1% aceti.c aci d, OD val ues were neasured at

g? nlm foll O}I\Ii*\hﬁuﬁxlh&t ia@li\u&és dxeuwi tcbmia@runw olf préédnt  fnvetifiond Nwere3 Sested.
culation o u d e zer

obt ai nment of éﬂéﬁx&o& Wt{fgl compou% @1 ﬁ%ﬁe\'\@fxnﬁnﬁng}%& %de"édded.
WO 96/ 21648  vitro against 5 kmds of human tumor cell lines and 2 kinds of leukemia

PCT/ KR96/ 00005tumor cell lines. The) mefiddt 6f0in viloURE( s ¥R Foliser M ned with OD
val ue of | that was not added wi th drug. c. Drug-treated

test value(T) was determ ned with OD val ue of well treated wi th dug.
5 d. Drug cf¥&emle 1df growth stinulation, net growth inhibition, net
killing etc. In wwmﬁtmmneghm&ttﬁuﬂm timanckliTines e. If T >

Tz, cellular e ct &gb 8 s\t o
100x( T- Tz)/(Cé’ﬁﬂ%?%uPH% Iz WI{"F'I B@ZIH)%&D) The results
are shown in the next table. (human ovarian) REFERENCE 1) P. .
Skehan, R 18trong, D Scudi er(HC’P«-lSIVanﬁunah cdlordtmahan, D.T. Vistica,

J. Waren, H. Bokesh, S. Kennﬁ%) ( S)Proc Am Assoc.

- Cancer Res., 30, 612(1989) Instein, R H Shoemarker, K D.
Paull, R M sinon, S. Tosini SKMEL'Z' (h“maﬂ melanoma)’

B. Method of test(SRB Assay Method) :
a. Human solid tumor . cell lines, A59%{non-small Ilung cell),
15 SKMEL-Z(me!anonia), HCT-15(colon), SKOV-3(ovarian), ~ XF-498(CNS)
were cultured at 37T, in 5% < CO: incubater using the RPMI 1640 media
containing 10% FBS, while they were transfer-cultured successively once or
twice per week. Cell cultures were dissolved into the solution of 0.25%
trypsin and 3 mM CDTA PBS(-) and then cells were separated from media
20 .which the cells were sticked on. ' ' '
b. 5% 10°-2x10* cells were added into each well of 96-well plate and cultured
in 5% CO, incubater, at 37°C, for 24 hours.
c. Each sample drugs was dissolved in a small quantity of DMSO, and
diluted to -concentrations prescribed in experiment with media, and then the
25 final concentration of DMSO was controlled below 0.5%.
d. A medium of each well cultured for 24 hours as above b., was removed
by aspiration. 20021 of drug samples prepared in ¢. was 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.
30 e After Tz plates and plates were treated with cell fixing by TCA of SRB
. assay method, staining of 0.4%6 SRB solution, washing with 1% acetic acid,
OD values were measured al 520 nm, following elution of dye with 10 mM
Tris solution,

35 C. Calculation of result
a. Time zero{Tz) value was determined by obtainment of SRB protein value

at the point of time drugs' were added.



P. Skehan, D. Scudiero. A Mnks and M R boyd.; J. Natl. Cancer Inst.,

82, 1113(1990) 3) P. Skehan, r. strong, D. Scudiero, A nonks, J. B.
Menmahan, D. t. Vistica. =™ J. Warren, H. Bokesh, S. Kenny and M R
Bovd.:J, Natl Cancer ins.. 82. 20 1107(1990) ‘D. Results.
It was found GKhrdess conpounds of present invention have the
antitunor activiti egs]ﬁt.o those of the control, cisplatin agai ng& of
human 25 solid cancer cell lines. Especially, conpounds of exanple 1), 6),
13), 16). 28). 29). 38), 41), 47), 48). 49), 50), 55). 61), 91), 97),
98). 100), 108), 109). 111). 113), 115), 118), 119), 120), 121), 126).
128), 129), 144), 148), 149) have sup'eﬂ or antitunor activities to .
t hose of cisplaLin. 30 35 - WD 96/ 21648
PCT/ KR96/ 00005 - 73 - :
: b. Control value{(C) was determined with OD value of well that was not
added with drug.
c. Drug-treated test value(T) was deuerrmned with OD value of well treated
with dug.

d. Drug effects of growth snmulauon. net growr.h inhibition, net killing etc.

were detetmmed with Tz, C and T.
e ¥ T = Tz cellular response function was calculated with

100x(T-Tz)/{C-Tz), and if T < Tz, with 100X(T-T2)/Tz.
The results are shown in the next table.

[41]

10
* REFERENCE 2
1) P. Skehan, R. Strong, D Scudiero, A. Mcnks. J. BMcmahan D.T. Vistica,
J. Warren, H. Bokesh, S. Kenny and M. R. Boyd : Proc. Am. Assoc.
Cancer - Res., 30, 612(1989)
15 . 2) L.V. Rubinstein, RH. Shoémarker, K. D Pau]l R.M. simon, S Tosini,
P. Skehan, D. Scudiero, A. Monks and M. R. boyd. ; J. Natl Cancer Inst.,
82, 1113(1990)
3) P. Skehan, r. strong, 1J. Scudiero, A. monks. J. B. Memahan D. 1. Vislica.
J. Warren, H. Bokesh, S. Kenny and M. R. Boyd..J. Natl. Cancer ins., 8.
20 1107(190) - '

D. Results. .
It was found that the compounds of present invention have the superior
_ antitumor activities to those of the control, cisplatin against 5 kinds of human
25 solid cancer cell lines. Especially, compounds of example 1), 6), 13), 16), 28).
20), 38), 41), 47), 48), 49), 50), 55), 61), 91), 97), 98), 100), 108), 109). 111).
113), 115), 118), 119), 120), 121), 126), 128), 129), 144), 148), 149) have
superior antitumor activities Lo those of cisplalin.
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— NET GRO¥TH AS% OF CONTROL (Conc. se/aL)
NUMBER .
AS94 SK-0V-3 SK-MEL-2 XF-498 HCT-15
1 0.1372 0. 0269 0.0172 0.1148 0.0473
6 0.0091 0.0072 0.0092 0.0156 - 0.0108
8 1.1428 0.3930 0.8302 1.2938 1.0499
13 0.2483 0.0697 0.1771 0.2769 - 0.0829
16 0. 4491 0.0263 0.0182 0.1662 0.1160
18 1.0813 0.7207 0.8138 0.8275 0. 6850
21 1.9952 1.0423 1.7609 2.8475 0. 6684
22 2.2086 1.2588 1820 2.3352  0.6764
23 1.9836 0.5929 " 0.8665 2.2896 1.0053
» 28 0.5958 0.3182 0.6495 - 0.7663 0.3756
. 29 0.0002453 0.0001310 | . 0.0007708 |  0.000190i i 00007707
38 | 0.4266 " 0.0709 0.0833 0.283 0.0652
g 0. 4464 0.0836 0.038] 0.3818 0.0878
b 0.3893 0.2094 0. 4384 0.4998 0.2975
48 0.0913 0.0583 0.0954 ' 0.1430 0.0498
P 49 0.0817 0.0223 0.0723 0.0955 0.0946
50 0.0984 0.0732 0.0954 0.0736 0.0828
55 0.5074 0.1088 0.2812 0. 4094 0.1577
e . 2817 1.7486 0.6468 2.1795 0.3410
U ; 0. 8539 0.1710 0.1594 0.4343 0.0910




- 74 -

NET GROWH AS% OF CONTROL ( Conc.

pg/ m ) : - A594 SK- OV- 3 SK- MVEL- 2 XF- 498
HCT- 15 62 3. 5875 0.2431 0. 2894 1. 1457
0. 2950 1. 0. 5284 0. 3156 0. 5562 0.9176"
0. 5979 0. 3518 0. 0536 0.01778 0. 2965
0. 1489 '“’°”’3€“’ ~0.3489 0. 0645 0. 1822 PCT/KRIGAN00S, - g
. 0.1801 100 0.0016111 0. 0015197 0. 0032233
0. 0020713 0. 0065666 108 0.1158 0. 0797
0.1277 0. 1352 0.0741 109 0.1088 0. 0832
0.1079 0. 1494 0. 0581 -74 %11 0.1611 0. 0661
0.1258 0. 0949 0.0749 : 113 0. 4371 0 1680
0. 3368 - 0. 5p67 0.0973  \gr GROWM As,,lgpscmm,_ (cch %6&) 0. 2201
0. 3672 1. 4D 38w 0.208 38 0.0011
0. 0046 0. OD4%eeR 0. 0024 119 0. 3824 0.1129
0.2414 0. 5[133 0 AS34202d SK-OV-3 1 SKIMEL-2 0.XFok9812 HCT-15
0. 0000226 0. 002677 0.0001193 0.do01265 © 12
0.0116039 0. 0020529 PDsd?d 77327 o 2439 0( 87%2&94 0. 0014088 0. 2950
126 0. 00617} 4—0085255 -0 048476 60058752
127 1.5462 | 9 (. 405284 03158 76 os5621 3486-9176 0.65%8 !
128 0. 005941 0. 1276 97
129 0. 0000119 93\ mnﬁg Q’n&%%n ] RQD.OI‘BB 0 %12965 0‘28@%84
144 1.0350| 98 (.623889 0006@060|  0.1822 4. 455@.2229 0.0l 7608
100 0.0016111 0.0015197 0.0032233 0.0020713 0. 0065666
108 0.1158 0.0797 0.1277 0.1352 0.0741
109 0. 1088 0.0832 0.1073 0.1494 0. 0581
m 0.1611 0.0661 0.1258 0. 0949 0.0748
113 0.4371 0.1680 0. 3368 0. 5967 0.0973 |
115 0.6168 | 0.2201 0.3672 1.4025 0. 2081 !
118 0.0038 0.0011 0.0046 0.0042 0.0024 |
119 0.3824 0.1129 0.2414 0.5133 0.2026
120 . | 0.0001299 0.0000226 |  ©.0002677 0.0001193 0.0001265
121 0.0126039 |  0.0020599 | 0.0177227 |  0.0087927 [  0.0070088 ;
126 0. 006171 - 0. 0005225 0.0110433 |  0.0048475 0.0058752 |
127 1.5462 0.4162 0.4776 1.3486 0.5366
128_ 0.0059411 0.0013953 0. 0127665 0. 0039702 0.006595]
129 0.0000119 |  ©.0000033 0. 0000389 0.0000117 0.0000334 |
144 1.0350 0. 6289 0.6060 4.4550 0.4738 |
148 0. 6767 0.3129 0.1582 0.7615 0.3203 |
148 0..3883 0.1819 0.1731 0. 4255 0.071 |
Cisplatin|  0.8184 0.7134 0.7147 0.7771 3.0381 ﬁi
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148 0. 6767 - 0.3129 0. 1582 0.7615 0. 3203

149 0. 3883 0. 1819 0.1731 0. 4255 ©0.0471

| +sptat-r——6-—8484 134 Gt/ Q7771 3.0381
WD 96/ 21648 PCT/ KR96/ 00005 ' - 75 - '
Exanpl e Jv * In vitro antitunor effects aga| nst ani mal | eukem a

cells. OR2648 it ori al of experi ment TumBFTERS6/00005 o s :

L1210( mouse | eukem a cell) 5 P388 (nouse

| ynphoi d. neopl asma cel |) B. Method of experiment (Dye Excl usion Assay)

1) L1210 and P388 cells that were cultured in RPM 1640 nedi a contai ni ng

10 % FBS were regul ated as the cell coemmentration of 1 x 10[err] cells/m.
2) Sanple drugs diluted with | og dose were added into the cells, and it 10
were cultured at 37[err] C, for 48 hours, in 50 % CJerr] |ncubater, and
then wviable Exampreeiz)l nunber was rreasured Vi abl e cell nunber was neasured
wth dye I Q 3) The
concentration o Ssﬁ%lﬁumrour%&q%é&%g%@%ﬁ&]ﬁ%% Inhibition-

conpared with &t Maveral er%@ﬁ"’m@ deternmined .as 1Cso. The results are 15
shown at the next ta’tnhﬁor cell lines ¥ LRZIOKmmkdeReukemia cell)) P. Skehan, R Strong,

D. Scudierg, A I\/bnks . _ - J.
Warren, H. Bokesh Kenney and%m@sedl}mp oid neo AAsegloc 20 Cancer
Res., 30, 612( 98‘5} of expefiment (Dye Eolsiobi A39Y) R, H Shoermker, K. D

Paul I R IVl Summzlo Snd P388 céllssﬂmt Webk etltired in RPMI 1640. mélial domtainingA.
Monks, J. gg:%e Iﬂ%&f%ﬁm ﬁixﬂ)‘%@ﬂ%ﬂ R Strong,
D. Scudl ero ﬁ‘? | st ?é:a @éwnd(ga H.
Bokesch, S. Kenn ‘}‘t‘}ed with \lpg |dosg-yypre, 2 f“m 'the cells, and it

1107( 1990)10 were cultured at 37'C for 48 hours, in 50 % CO: incubater, and then viable
cell number was measured, Viable cell number was measured with dye
exclusion test using trypan blue. '

3) The concentration of sample compounds of 50 9% cell growth inhibition
compared with standard group . was .determmed as ICso. The results are
15 shown at the next table, - :

* REFERENCE : ' _ _ _
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.

Res., 30, 612(1989).
2) L.V.Rubinstein, R.H.Shoemaker, K.DD Paul, RM. Simon, s.
Tosini,P.Skehan,
D. Scudiero, A. Monks, J. Natl. Cancer Inst., 82, 1113(1990) _
25  3) P.Skehan, R. Strong, D.Scudiero, ]J. B. Mcmanhan, D.T. Vistica, J.
Wérren, )
H. Bokesch, S.Kenney and M.R. Boyd. : J. Natl. Cancer Inst, 82,
1107(1990) '

30 C. Result
As the results of measurement of antitumor activities of compounds of

the present invention against L1210 and P388 mouse cancer cells, it was

found that compouds of example 1), 6), 13), 16), 29), 38), 41), 47), 48), 49),

108), 118), 120), 128), 148), 149) had same or more excellent antitumor
. 35 activities than those of the control drug, mytomicin C.
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30 C. Result As the results of neasurenment of antitunor

activities of conpounds of the present invention against L1210 and P388
nouse cancer cells, it was - found that conpouds of exanple 1), 6), 13),
16), 29), 38), 41), 47), 48), 49), 108), 118), 120), 128), 148), 149)
-had same or mweseatal | ent antitumor 35 activities than thosgobedie
control drug, nytomcin C WO 96/ 21648 _
PCT/ KR96/ 00005 . : - 76- [ ERR]
38 , 1.4 _ 1.0 41
1.4 2.0
_ 5 - 76 -
EXPE . EDso (g/mL)
NOBER -
' L1210 . P388
1 - ' 1.6 ' 0.6
6 0.6 |- 0.3 _
, 13 1.7 ' 1.6 '
l 16 . 1.8 1.6
29 . 0.4 - B X
38 : 1.4 1.0 :
a 1.4 © 2.0
. 47 : : 0.3 : - 0.3 )
48 . 1.9 ' ' 1.8
a9 1.3 ' 0.6
i 50 2.0 1.5
g w7 X 1.6
i . i :
. 98 2.0 2.1
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P388 108 0.8 o
118 0. 06 0. 06
2.2 WO 96121648 2.0 120
0.1 128 0.5
148 1.5 1.3
0.9 1.6 m tonmycin c
1.6 1.1 - 77 - WO 96/ 21648
PCT/ KR96/ 00005 _ ' - -+ 18-
EXNPLE - EDgo ( ng/ml)
B L1210 . P388
108 0.8 0.9
118 0.06 0.06
119 2.2 2.0
120 ° 0.3 01
128 0.5 0.2
148 1.5 1.3 f
|
149 0.9 1.6 !
" mitomycin C 1.6 1.1 .




In vivo antitunor activity test was carried out in mce with sanples having
significance inin vitro test. 5 Exanpl e 3) * I'n vivo anritunor

ef fects agai nst nouse | eukemnia."P388 cell s. A. Material of experinent
BDFI m ce were used. B. Met hod of experinment 10 1) Leukem a P388

cel I's bei ng t pwadedfikegCl! t Ured succesi.vely in DBA/ 2 . nmouse Wt ed
I .p. into each nouse of a group conprising 8 mce of 6 wr!.'e I
mouse as the dose of 1 X 10[err]cells/ 0.1 ni. 2) ‘Sanmpl e drugs were
di ssolved in PBS or suspended in 0.5% Tween 80, and then injected into
abdom nal cavity of nouse at each prescribed 15 concentration on days 1,
5 9, respectively. 3) Wth observat®on every day, survival tines
of tested mce were measured. Antitunor activities was determined in
~such a manner that the increasing ratio(T/C% of average survival days
of drug-tated groupsvivo antibungrasciivity test twas camied giut gnomjreviwith csamplgsahaxing

using the nean surgignifidand® it i REretestach tested groups. The results
are shown. at the next table. - * REFERENCFE A. Goldin, J. M

Venditti, J. S. Macdonald, F.M Miggi a, J.E. Henney and 25 V.T. DeVita.
‘Euro. J. S. Micddirample B) M Miggi a, J. E. Henney and V. T. o
DeVita: Euro. J. Camqfrvivd dntthafdr (eHe8th)against mouse ledienis | PBBB icalls. Condi ti ons

for nouse P388 30 Mﬁgl’ . BDFI nmouse ( 8 rnice/ group)
Tunor A rr%ﬁé‘fee’fyggg‘mt | nocul um si ze : 10[err]

cel'l s/ mouse | noc BDth Wicegwere used. 1. p. 35 Treatnent site
1. p. Tr eat neBl Méth&d of experimentdays 1, 5, 9 Par anet er

oorodian survis®l 1P eukenfih ' PSIF %ells being transter-cutbirtd *Sycresively in'(DRA/2
mouse, were grafted i.p. into each mouse of a group comprising 8 mice of 6
week old BDFI mouse as the dose of 1x 10°cells/. 0.1 ml. '

2) Sample drugs were dissolved in PBS or suspended in 0.5% Tween 80,
and then injected into abdominal cavity of mouse at each prescribed

15 concentration on days 1, 5, 9, respectively. .

3): With observation every day, 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 groups
compared with the control group was calculated using the mean survival

20  times of each tested groups.
The results are shown at the next table.

* REFERENCE . -
A. Goldin, J. M. Venditti, J. S. Macdonald, F.M.Muggia, J.E.Henney and
%5 V. T. DeVita. :Euro. J. S. Macdonald, F. M. Muggia, J. E. Henney and V.
T .
DeVita: Euro. ]J. Cancer, 17, 129 (1981).

* Experimental Conditions for mouse P388

30
Animal : BDFI mouse ( 8 mice/ group )
Tumor _ ! mouse P388
Inoculum size : 10° cells/mouse
Inoculum site Pi.p
35  Treatment site ‘i p.
Treatment time : days 1, 5, 9
Parameter . median. survival time

Criteria : T/C %
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- 79 - . C. Result Through in vivo experinent usi’ ng P388
nouse cancer cells, significant 5 antitunor effect of the conpounds of

exanptre—1)—6)—16); 29)——we+—e—ebs—e+—ved——————~56a-n$4-e—No—-Dgse. (my/ kgy——

T/ C(% etc. 134.6

10 - 50 109.1 " 100 183. 3

6 ‘5‘9"@6" 133.3 . 15 16  PCUKRS60008%

1 113.6 15 1 100 190.9 29

50 "136. 4 ' Exanpl e 4) 20 * In vivo antitunor activities
agai nst nouse solid tunor, B16 nel anonma. A. Material of experinent.
BDFI mouse was used in experinent while?eing successively _
transfer-cultured in C57BL/6 mice by s.c. B. Met hods 25 1) After 1g
of tunor was added into cold bal anced salt solution up to be 1 0m

it was honogenized (10:1,brei). 2) 0.5 mM Brei of the above 1) were
grafted into each BDFI nouse by i. P. 30 3) Median survival tine
was neasured, cgnﬂe}% e activity was determ ned " in such a manner that if
T/ C was over 1T it ¢ presented noderate activity, while if it -is over

150. % it had sThmugh cianwvivacexperiment using P383hmouses gancer ocells. sigmificant t he
next tables ?aiummor EE&EEEMLEmmuﬁdsQ@&hﬁmle]n lﬁb i@nzb)t&ére obsex%ed

Macdonal d, F. Muggi a, J. E. Henney and V Vita, -Euro.J. Cancer,
17, 129(1981). _
Example No. | Dose (mg/kg) | T/C(%) etc.
100 134.6
10 1 50 109._1
- 100 183.3
6 50 ;1333 .
1
100 . i 1318 -
.16 50 (1136
B 100 ARCT
P29 50 134
- Example 4)

20 = In vivo antitumor activities against mouse solid tumor, B16 melanoma.
A. Material of experiment.
BDFl mouse was used in experiment while being successively
transfer-cultured in C57BL/6 mice by s.c.
B. Methods

S 1) After 1g of tumor was added inte cold balanced salt solution up to be
10ml, -

it was homogenized (10:1,brei). -

2) 05 ml Brei of the above 1) were grafied into each BDFI mouse by i.
p.

30 3) Median survival time was measured, and the activity was determined
in such a manner that if ’I‘/C was over 125 %, it presented moderate activity,
while if it is over 150. %, it had significant activity.

The resuits are shown at the next table.

35 *REFERENCE _
A. Goldin, J. M. Venditti, J. S. Macdonald, F. M. Muggia, J.E.Henney and V.
T. DeVita, Euro.).Cancer, 17, 128(1981). '



WD 96/ 21648

PCT/ KR96/ 00005 _ * Expernental Conditions for Muse B16
mel anoma. 5 Animarl : BDFI nouse( 8 nmice /group)
| nocul um si ze :10[ err] cell s/ nouse | noculum site
i P woRhiiggt site i, p. 10 Tr eat ment :?ﬂfn 96/0000S
:days 1, 5, 9 Par anet er - medi an survi vall; I me
Criteria :T/IC % C. Results 15 Wth in vivo
experinment using B16 nouse nel anonma solid tunor, it was observed t hat
t he conpounds of exanples 6),. 16) etc. have the significant ant i nunor
‘activities. Exanpl e No. Dos¥® - T/ C( % _
Etc. 20 200 139.4 6 :
100 124.2 _ 50 - . 127.3
200 - | 1&2 25 16 100 . : 127. 3
Exanpl e 5) * ABsberithentalcConditiost fot NidYse rBI6) melandmdnf i el d- W | coxon
nmet hod. 6 week old ICR mice(nale 302.0g) was fed freely with solid feed
and wat er gt roomtenperature, 231 C and at humdity 605% Sanple drugs
wer e - _
Animal . :‘BDFI mouse ( 8 mice /group)
Inoculum size :10° cells/mouse
Inoculum site ip
Treatment site ip
10 Treatment time ‘days 1,5, 9
Parameter ‘median survival time
Criteria . ‘TAC %
C. Results
15 With in vivo experiment using B16 mouse melanoma solid tumor, it was

obsérved that the compounds of examples 6), 16) etc. have the significant
antimumor activities, -

Example No. Dose L T/Co) Etc. ]'
20 200 | 1304
6 100 L 1242 '
|
50 1273
200 E 1182
% []
16 100 i 1273 ’
50 i 1152
30 Example 5)
* Acute toxicity test ( LD ) : Litchfield- Wilcoxon methed.
6 week old ICR mice(male 30*2.0g) was fed freely with solid feed and water
at room temperature, 23+1TC and at humidity 60+5%. Sample drugs were
injected into the abdominal cavities of mice, while each goup comprises 6
35 mice.

Oserved during 14 days, external appearances and life or dead were recorded,
and then, visible pathogenies were observed from dead animals by dissection.
LDsy value was calculated by Litchfiled-wilcoxon method.



injected into the abdom nal cavities of mce, while each goup conprises 6

mce. - Oserved during 14 days, external appearances and |life or dead
wererecarded.  and then, visible pathogepnies were observed fromdead_
ani mal s by di ssection. LD[err] val ue was cal cul ated by
Litchfil ed-w | coxon met hod. WD 96/ 21648
PCT/ KROG/ BSR§21648 S - SRCI/KR96/00005 The
results are shown at the next table. Exanpl e No. : '
LOjerr](mg/m) P. O 6 248. 5
.>622 5 _ 28 >1. 800 . >2, 000 . 61
>1, 687 97 1,100 . gy - 98 >1, 800-
>2,000 10 - 108 >2, 000 >3, 110
109 2,000 . >2,073 118
182. 8 The results are sio%h & the next tabla48 425.3 15 149
410.5 cisnlatin As  d i £ . it was
found that th¢ Exemplsule ! on are e safer and
have superi or if1 VAR 3!3 ' ' rdi ngly have
sol ved the pr¢bl en® of dfugs by?4Bfe prior grt suchbs resriction of
dosage, toxicity, o8tcC. | es of pHarnmaceglpgal prepgrations
Tabl ets: (‘exappl es 1-4) 25 abl et (250ng) was prepared witth the
i ngredients of thélfoll om ng>1#8¥e by qonventi onal tabl etf manufacturing
met hod. 7 . L1000 |
88 >1,800 - >2,000
10 18 [ >2000 >3,110
109 : 2000 >2,073
118 1828 - 518
148 4253
. 15 - 149 o 4105
cisplatin 214

As described above, it was found that the compouds of the present invention
are more safer and have superior antitumor activities to cisplatin, and

20 accordingly have solved the problems of dfugs by the prior art such as
restriction of dosage, toxicity, elc.

Tablets (examples 1 4)
25 Tablet(250mg) was prepared with the ingredients of the following table by
convgnﬁonal tablet manufacturing method.

Examples ingredients(mg)
1 compound of example 1
30 lactose
microcrystalline cellulose
corn starch
‘povidone
sodium starch glycolate
35 magnesium stereate

2 - compound of example 148 2




Exafrpl es

I ngr edi ent s( ng)

1

conmpound df |

2

exanple 1 - 20 30 | act ose :
120 m crocrystal line cellul ose 30
corn starch povi done
30 woonigas  Sodiumstarch glycol ate 8 35
magnesi um st ereat e 2 2 comouﬁ?ﬂ’%l e.
148 WD 96/ 21648 ' _
PCT/ KR96/ 00005 - 82 -
| act ose 110 , m crorystalline
cel l ul ose 40 ' cor® starch - 45
povi done. 25 sodi um starch
gl ycol at e 8 magnesi um st ear ate
3 conpourd of exanpl e lactose 20 10 1o .
| act ose 120 microcrystalline cellulose 401 crocrystal line
cel l ul ose 35 tardO' N St arch 35
povi done 5 30°°n.‘ s sf‘gdi um starch
gl ycol ate 8 15 povidone  ppgnesi um stear@ e
4 conpound of exanpl e sddifim starch gicolate 8
| act ose 1091ag {ear crocrystalline
cel l ul ose 45 nesmmc'ebr n ts'ft arch Z 50
povi done 25 _
' 10 3 “compound of example 16 20
lactose 120
microcrystalline cellulose 35
- corn starch 35
-povidone 30
15 sodium starch glycolate 8
.magnesium stearate 2
4 compound of example 149 20
lactose 100
2 - microcrystalline cellulose 45
corn starch 50
povidone _ 5
sodium starch glycolate 8
magnesium stearate 2
25

Capsules(example 5-8)
Capsule(250mg) was prepared with the ingredients of the followmg table

by conventional capsule manufacturing method.

Examples
5

ingredients(mg)
compound of example 1
lactose
corn starch
povidone
sodium starch glycolate
magnesium stearate

compound of example 148
lactose

10
105



sodi um starch gl ycol ate 8 magnesi um st ear at e\

2 - Capsul es(exanpl e 5-8) . Capsul e(250ng) was prepared with t he
[
manuf act uri ng net hod. Exanpl es i ngredients(ng)
5 wo sund of exanple 1 10 | act ose
100 corn starch 100FPCT S
povi done 30 : ' sodi um st arch
gl ycol ate 7 magnesi um st ear ate 3
6 conpound of exanple 148 10 | act ose
- 105 WD .96/ 21648 -83 - -
PCT/ KR96/ 00005 ' : - 83-
corn starch 100 povi done
25 soctrnrstachr ch gl ycolate 100 7
magnesi um st ear at e . 7 25 conpound of
exanpl e 16 10 powé)bné ' | act ose -
90 - cosodium Sargh glycolate 7 110
povi done magnesiifin Stearate 3 sodi um starch
glycolate g e _ magnesi um st ear at e 3
: corpoupd of XATPLE LD of cxampic 10 |
lactose ' 90
corn starch _ 110
povidone 30 -
10 _ sodium starch glycolate 7
magnesium Stearate 3
8 compound of example 149 10
lactose - 95
15 : corn starch _ 110
povidone ' 25
sodium starch glycolate 7
magnesium stearate . 3

20 Injectable preparations (examples 9 - 16)
Injectable preparations( 5mi of ampoule and vial) were prepared with the
ingredients of the following tables by the conventional injection
manufacturing method. -

25 Examples (ampoule) "ingtedients

9 compound of example 1 30mg
polyoxy 35 castor oil ' 4000mg
absolute ethanol o 1.17mi
distilled water for inj. qQ.s.

30 . '

10 compound of example 148 30mg
polyoxy 35 castor oil : 3200mg
absolute ethanol 1.97m]
distilled water for inj. . a.s.

35 .
11 compound of example 16 30mg

polyoxy 35 castor oil 3500mg



| act ose _ 95 15 corn starch

110 povi done : 25
sodi um starch gl ycol ate 7~ magnesi um st ear ate
3 20 Injectable preparations (exanples 9 - 16) I nj ectabl e
preparati ons( anpoule and vial) were prepared with the
I ngredi ents Mé“ followng tables by the conventi ona?a’i"ﬁj’m’bn
manuf act uri ng met hod. 25 Exanples (anpoule) - ingredients 9
conmpound of exanple | 30ng pol yoxy 35
castor oil 4000ny absol ut e et hanol ,
1.17m __ distilled wat®-for ini. g.s. 30
10 conpound of exanple 148 30ng
pol yoxy 35 castor oil 3200ny absol ute
et hanol 1.97nm absolute ethanol ‘ di stil l1é8mhat er for
inj. - g.s. 35 distilled water for &gmpound of exan%.g.e_ 16
30ng ) ' pol yoxy 35 castor oil _ 3500ng
WD 96/ 21648 PCT/ KR96/ 00005
- 84- 12 atsapovnd oftexanple 149 30mg 1.68m
distilled watersfor ini. polyéiy5 35 castor oil 12 com pound
of exanple 149 _ 30mg 5 pol yoxy castor oil
3000ny ab¥BrlEe Bl d3ef 5
distilled water for ini. distileds water for injExanpl e 13(vi &% conpound
of exanple 1° - 30ny
' Example 13(vial) compound of example 1 30mg
10 polyoxy 35 castor oil . 4000mg
absolute ethanol 1.17ml
distilled water for inj. Q.s.
: 14 compound of example 148 30mg
18 o " polyoxy 35 castor oil 3200mg
absolute ethanol 1.97ml
distilled water for inj. q.s.
15 compound of example 16 30mg
20 ' ~ polyoxy 35 castor oil 3500mg
absolute ethanol 1.68ml
distilled water for inj. a.s.
_ 16 compound of example 149 30mg
25 polyoxy 35 castor oil 3000mg
absolute ethanof 2.16ml
distilled water for inj. q.s.

Qintment{examples 17 - 20}
30 Ointment(lg) was prepared with the ingredients of the following table by

the conventional cintment manufacturing method.

Examples ingredients(mg) _
17 compound of example 1 6
35 polyoxy 40 hydrogenated castor oil 350
absolute ethanol 100

sodium p-oxybenzoate 15



10 o - pol yox

, y 35 castor oil 4000ny
absol ut e et hanol 1.17m o distilled
water for jini __Q.s 14 conpound of exanpl e
148 30nmg 15 . polyoxy 35 castor o
3200ng absol ut e et hanol 1. 97m
distill edmtﬁmmor i nj. g.s. 15 PCI/KR96/00008pOUNd
of exanple 16 - 30ng 20 - pol yoxy 35 castor oi
3500ng - absol ut e et hanol 1. 68m
distilled water for inj. g.s. 16 conpound
of exanpl e 149 _ 30ng 25 -85 - pol yoxy 35.castor
oi | 3000ny absol ut e et hanol
2.16m distilled water for inj. g.s.

O nt ment (exanpl es 17 - 20) 3&3_“8?00 ntnment (1 g) was prepapgg W th the

I ngredi ents of the follomﬁng t he conventlona oi nt nent
manuf act uri ng met hod. i ngre ts(nmg)
17 conpound of-exaﬁnbﬂahgwuﬂ 6 .35 200 :
Eehanol 0 Mdregenated SO0 gycltine S0 Sodi ulgh- oxybenzoat 6
1.5 5 WD 96/21648  cetostearyl aicohol | -
PCT/ KR96/ 00005 cetiol H. E. 1385 -
2!2:—%PO4 pvintzleél watkr 00 as propy!| e(r:llazglrlygol
200 i gl ycerine 150
cet ost earyl al coholi8 compound of Gxample 148 6
10 " polyoxy 40 hydrogenated castor oil 300
' absolute ethanol 100
sodium p-oxybenzoate 15
NaH2P0, ' 1.06
citric acid 148
15 propyleneglycol 200
glycerine . 150
cetosteary! alcohol 50
cetiol H. E. 145
purified water q.s.
20
19 'compound of example 16 6
polvoxy 40 hydrogenated castor oil 350
absolute ethanol ' 150
- sodium p-oxybenzoate 15
25 NaH2P0s 1.06 .
citric acid 1.48
propyleneglycol 150
glycerine 150
cetosteary! alcohol 100
30 cetiol H. E. 135
purified water Q.s.
20 compound of example 149 6
polvoxy 40 hydrogenated castor oil 300
35 absolute ethanol 100
sodium p oxybenzoate 15
NaH2P0s 1.06



130 purified

cetiol H E

wat er ' g.s. _ 18 conpound of exanpl e
148 6 10 pol yoxy 40 hydrogenat ed castor
oi | 300 absol ut e et hanol 100
sodi um p- oxybewg sgxi184s 1.5

NaH[ err] PO[ err] 1. 06 | PCT/KRGI0000%,
acid ' 1.48 15 propyl enegl ycol
200 - : gl ycerine 150
cetostearyl al cohol _ 50 cetiol H E
145 purified water - 86 - - g.s. 20
19 conmpound of exanple 16 6

pol yoxy 40 hydrogenated castor oil ., 350 bsol ute
et hanol 150 ocitric acid sodi um 48
oxybenzoat e 1. 5 prapyleneglycol NaH e200r P err] .
1.06 I I I C'trhﬁméﬁkp 100 |1.48_
propyl enegl ycols gl ycerine
150 | ceLosF’éaﬁ‘ﬁfngl?Bh‘eh - 100 700 - 30
cetiol H E. cetiol H.1IB5 147 purified
wat er d- Spurified water 20 compgund of
exanpl e 149 6 pol yoxy 40 hydrogenat ed
castor oil 300 35 absol ute et hanol

100" Suppository(exeuntiples1 3 -2y benzoat e ' 1.5

NaH err] PQ err]10
PCT/ KR96/ 00005

15

Suppository(lg) was m’eﬁh&ﬁ with the mgrweﬂél 3{1@458 following table
by conventional suppository manufacturing method.

Example ingredients(mg)

21 compound of example 1 6
polyoxy 35 castor oil 250
glycerine ' 80
propyleneglycol 50
stearyl alcohol 50
stearic acid 50
VWuumoﬁD 364
glycervimonostearate 150
22 compound of example 148 6
' polyoxy 35 castor oil 230
_ glycerine ' 80
propyleneglycol 70
stearyl alcohol 50
stearic acid 50
Witepsol ® 414
glycerylmonostearate 100
23 compound of example 16 6
polyoxy 35 castor oil 245
glycerine 80
propyleneglycol 65
stearyl alcohol 70
stearic acid 60
Wite.psol® 394



I B T

citric acid 1.48

pr opyl enegl ycol 200 gl ycerine
100 cetostearyl alcohol 100
cetiol H E. 147 purified
wat er g.s. Supposi tory(exanpl es 21-24) 10
Supposi to‘fW@F"Q)“Qvas prepared with the ingredients of the FOUKR& WSt able
by conventional suppository nmanufacturing nethod. Exanpl e :
I ngr edi ent s( ng) ) 21 conpound of exanple | 6 15
gglyoxy 35 castor oil 250 I I . 5glycerlne
_ propyl enegl ycolgy -

stearyl al cohol ' 50 . stearic acid
50 20 W tepsof[err] : 364
gl yceryl rmnost earate Imonostearate 22 . 80 conmpound of exanple
148 6 él%’erypol yoxy 35 castor oil 230 25
gl ycerine ' 80 pr opyl enegl ycol
70 24 st ecomydoupd eftexample 149 80
stearic achd pilvoxy 35 castor oil 224/ t epsol
414 glé(lcerxl nonost ear at e 70 100 23
conmpound of exanple 16 : - : 6(?0| yoxy 35 castor oil
245 glgrearem CO. 80 35
pr opyl enegl ycol Siéaryl alcohol ~ sstearyl al cohol

- 70 , stejrl o ac&d - 5@0
W t epsol :

: 10 . . Wxtepsol 459

glyceryimonostearate 7

Oral solution(example 25-28) .
Oral solution(100m!) was prepared with the ingredients of the following
15 tables by the conventional oral solution manufactunng method.

Example . ingredients _

25 compound of example 1 30mg

polyoxy 40 hydrogenated castor oil 30g

2 * absolute ethanol - 2ml

propyleneglycol ' - 15g

polyethyleneglycol 400 10g

Tween 80 . 5g

methy p-oxybenzoate 0.1g

% - purified sugar 12g
herb perfume ' 0.lmg
purified water q.s.

26 compound of example 148 30mg

30 polyoxy 35 castor oil ‘ 30g
| absolute ethanol ' 2ml
propyleneglycol | 12g

polyethyleneglycol 15¢
Tween 80 ' 10g
B methy! p-oxybenzoate 0.1g
purified sugar _ 12g
herb perfume 0.1mi

purified water q.S.



VO 96/ 21648 . | PCT/ KRO6/ 00005

- 87 - . gl yceryl nonost earat e 80 : 24
conmpound of exanple 149-- 6 5 pol yoxy 35 castor oil
225 gl ycerine ' 70 '
propyl enegl yc "~ 60 stearyl al cohol
55 %oxmm st earic acid 50 10 l?cfmmms
W t epsol . ~.459 ' _ gl yceryl nonost ear at e
75 O al sol uti on( exanpl e 25-28) Oral solution(100m ) was
prepared with the ingredients of the following 15 tables by the
conventional oral solution manufacturing ne8hed. Exanpl e
i ngredients 25 conmpound of exanple 1 30ngy
pol yoxy 40 hydrogenated castor oil 30g absol ute
et hanol 2mi- propyl enegl ycol
%59 - - gpol yetchmpsmgbveﬁhnﬂg% ﬁ
ween , y p-
oxybenzoat e g Fglyoxy 35 Péhstor ol purified suga%
129 _ her b p@bmlh@ ethanol 0. Zml
purified waters ' propyleneglyéolS - 26 20g conpound of
exanpl e 148 ' 30mg 30 pol yoxy 35 cast oi I
309 absol utpg]ymgﬁ'&ly“ﬂ 400 2‘%?
propyl enegl ycol Tween 80 12
pol yet hyl enegl ycol methy! p-ox#béhzoate o.Tmeen 80
| 0g 35 nmet hyl ate | g
purified sugar gu,qg&pg,%% 29 ' rb perfune
0. 1mi. 10 pur i herperfires - 0.15myy 5.
' purified water _ q.s.
28 compound of example 149 30mg
_ polyoxy 35 castor oil : : 30g
5 absolute ethanol _ 2ml
propyleneglycol : 17g
polyethyleneglycol 400 12¢
Tween 80 10g
methyl p-oxybenzoate O.1g
20 purified sugar o 13g
herb perfume 0.15ml
purified water q.s.

Troche(examples 29-32) -
25 Troche(500mg) was prepared with the mgredxenta of the following table
by conventional troche manufacturing method.

Example ingredients(mg)

29 compound of example 1] 20

30 ' mannitol ' 300
sugar 100

corn starch - 40

povidone . 30

sodium starch glycolate 8

35 magnesium stearate 2

30 compound of example 148 20



VO 96/ 21648 PCT/ KR96/ 00005

27 conpound of exanple 16 30ny _
pol yoxy—35—castor—otl : 250 absol ute
et hanol - 2m 5 . propyrenegtycot e
209 pol yet hyl enegl ycol 400 15¢g )
Tween 80 WO9621648 79 L
p- oxybenzoat e Olg - puri¥| ed’s i
15g 10 o herb perfune 0. 15n
purified water g.s. 28 conpound of
exanple 149 . . 30ny -89 - pol yoxy 35 castor oil
30g 15 absol ut e et hanol 2m
propyl enegl ycol ' 179
pol yet hyl enegl ycol 400 S : 129 Tween 80
| Og nmet hyl nf)a-n(')%(tglbenzoat e 280 0.1g 20
purified sugar . Sugar 139 120 o herb perfune
0. 15n1 _ pur cérnestammt er - 45 _ qg.s.
Troche(exanpl es 29-32) 25 'n%ﬁ e(500ng) was prepared with the
i ngr edi entssof the following tabl'e by conventi®®nal troche manufacturing
met hod. Example sodium stargh @dycelates (ng) 8 29
conpound of exanple 1 20 f&gnesium stearate mgnni-t ol
300 sugar 100
corn starch 3 40 povi done 30
sodi um starch glycol ate 8 3¥mpound of example 16 npp@lesi um stearate 2
: mannitol : 320
10 . sogar 100
corn starch 20
povidone 30
sodium starch glycolate 8
magnesium stearate 2
15 _
2 compound of example 149 20 .
mannitol . 300 _
sugar _ 110 "
corn starch _ 50
20 - - povidone _ 10
sodium starch glycolate 8
magnesium stearate 2
35
30



30 = conpound of exanple 148 20 VO 96/ 21648

PCT/ KR96/ 00005 -89 -
manni t ol -- 280 sugar
120 corn WNMMIIMMINEIIN a5
povi done : .25 5% ¢ t m s sodi um starch
gl ycol at e WO 96721648 magnesi um st earate  PCTKR96/0900S
31 conmpound of exanple 16 20
manni t ol _ . 320 © 10 - sugar
100 ' corn starch- 20
povi done 30 - 90 - sodi um st arch’
gl ycol at e 8 magnesi um st ear ate 2 15
32 conmpQund , of ex Ie 149 20 . ‘manni to
300 ‘(m‘a Uis claig 110 |
corn starch 50 20 - povi done '
10 ' t t 1. A comPSlindNofSiner gehertl ¥6:AAA® and Bharmaceutically acceptable
Megnesi um stearate, . . idition salt thereotS |

5

I;f‘v*f“‘ V}&
10
(n
15

wherein R; and R are indenpendently hydogen, C;-Cs alkvl or optionally
substituted Ca-Cs membered cvcloalkyl containing Ca-Cs  Ra. Rs, Rs, Rs and
R; are independently hydrogen, halogen. hydroxy. nitro, C; Cs Jower ester.
. C; C; lower alkyl, Ci-Cy lm\"er alkoxy, arvl. arvialkoxyv or unsawrated amine:
20 1is an integer of 0 7 m and n are independently an integer of 0- 17 W ix
' carbon or nitrogen; X is oxygen. sulfur, optivnally substuted imine: Y is
nitrogen or oxygen: and Z is hydrogen, Ci Cs alkoxy, aryloxy. C; C;
alkylamine, cycloamine containing N1 Ns.or oxo group. e e

2. A _compound of the general formula (1) .as ddlmed i ¢ clalm 1, wherein 7

R

is oxo group,
X Rs Ry
7\
"m*f"uw@&
' . : /
Ry N~ Ry Rs

(1)

35 wherein Ry, Rz, Ra. Rs. Ra Ri. Ri, I, m. n, W, X and Y are the same with
those in the claim 1 and pharmaceutically acceptable acid addition thereof.
3. A pharmaceutical composition comprising & compound of the general



30 35 *C L M S* WD 96/21648

PCT/ KR96/ 00005 ' ' - 90 - : What

i s—¢clained.is 1. A conpound of the general fornula(l) and
pharmaceutically acceptabl e acid addition salt thereof. 5 10
[err] (1) 15 wherein Rlerr] and R2 are °

i ndenpendeWoI9¢21848l0ogen, C, Clerr] al kyl or optionally. PCTHOGEA0EE €d

" C3-Cerr] nmenbered cycl oalkyl containing. Cerr]Clerr] Rerr] Rerr].
Rlerr], Rerr] and Rl err] are independently hydrogen, hal ogen.
hydroxy. nitro. Clerr] Clerr] |ower ester. Cerr] (err] |ower alkyl,
Clerr]-Cferr] lower alkoxy, aryl. arylalkoxy or unsaturated amne; 20 |
is an integer of 0 7, 'mand n are independently an integer of 0- 1; Wis
carbon or ni trogen X is oxygen. sulfur, optionally substuted |m ne; Y |s

Gerep " O o S @1 jfﬁ sg?ﬁ?ré’sﬁﬁé*ﬁfr%ﬁ%ﬁ etedital 3% ot ke o
conventmnal vants selected from the group consisting of conventional X
' ' vehicles, binding agent, degrading agent, lubricating agent, dissolving agent, '
aids for dissolution, stabilizing agmt. base of ointment, pH-adjustling agent, R
5 perfume or the like. -

R, 7
R Z

)

15 wherein Ry, Ry, Rs, Ry, Rs, Rs, Ry, |, m, n; W, X, Y and Z are the same with
those in the claim 1. -

R O VR
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25 is oxo group
Rlerr],
inthe claiml
3. A pharnmac
WO 96/
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35
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(54) Title: NEW PIPERAZINE DERIVATIVES AND METHODS FOR THE PREPARATION THEREOF AND COMPOSITIONS

CONTAINING THE SAME

(57) Abstract

The present invention relates to
novel compound of general formula (I)
and acid addition salt thereof, wherein
R; and R; are independently hydrogen,
Ci-Cs alkyl or optionally substituted
C3-Cs membered cycloalkyl containing
C3-Cg: R3, R4, Rs, Rg and R are inde-
pendently hydrogen, halogen, hydroxy,
nitro, €1-Cq lower ester, C1-Cq lower
alkyl, Ci-Cq lower alkoxy, aryl, ary

::@:i:O\:({g‘gg

lalkoxy or unsaturated amine; 1 ismmwgerchJ m and n are independently an integer of 0-1; W is carbon or nitrogen; X is oxygen,
sulfur, optionally substituted imine; Y is nitrogen or oxygen; and Z ig hydrogen, Cs-Cg alkoxy, aryloxy, C3-C4 alkylamine, cycloamine

containing N1-Ns or oxo group. The present
toxicities, and accordingly are expected as novel antitumor agents.

of the above formula (I) have not only strong antitumor activities but lower
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m
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n,

15 V\,h.erei'n Rerr], Rerr], R3, Rerr], Rerr], Rerr], Rerr], 1,
W X, Y and Z are the sane wth those in the claim 1. 20
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