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New piperazine derivatives and methods for the preparation thereof
and compositions containing the same

The present invention relates to new piperazine derivatives of the general
formula(l) :

. X
Ry
o ./
):‘IN’K(
R z

(1)
wherein R; and R are independently hydrogen, C;~Cs alkyl or optionally
substituted Ca-Cs membered cycloalky! containing Cs-Cs ; Rs, Ry, 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

-nitrogen or oxygen; and Z is hydrogen, C;-Cz alkoxy, arvioxy, Cy-Cs
" alkylamine, cycloamine containing Ni1-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,
2-methyl-penty] 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,
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.

Arvloxy means phenoxy, substituted phenoxy, naphthyloxy or substituted
naphthyloxy or the like. :

Cyvcloamine group containing Ni-Ns means pyrrolidinyl, pyrrolinyl, imidazolyl, .
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imidazolidinyl, pyrazolyl, pyrazolinyl, pyrazolidinyl, triazolyl, tetrazolyl,
piperazinyl or the like. ' '

The general formula(l) compound wherein Z is oxo has the structural
formula(l') by tauhozhen'sm.

m"v 9“’

(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
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.
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
and the pharmacentical 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, '
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,
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.
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Vehicles which can be used in the preparation of pharmaceutical compositions
containing the compounds of the general formula(l) as active ingredient are
sweetening agent, binding agent, dissolving agent, aids for dissolution, wetting
agent, emulsifying agent, isotonic agent, adsorbent, degrading agen't,
antioxident, antiseptics, lubricating agent, filler and perfume or the like such
as lactose, dextrose, sucrose, mannitol, sorbitol, cellulose, glycine, sodium
carboxy methyt cellulose, agar, talc, stearic acid, magnesium stearate, calcium
stearate, magnesium aluminum silicate, starch, gelatine, tragacanth gum,
methyl cellulose, glycine, silica, alginic acid, sodium alginate, water, ethanol, -
polyethylenglycol, polyvinyl pyrrolidone, sodium chloride, potassium chloride.
orange essence, vanila aroma or the like.

Daily dosage of the compound of the general formuia(l) may be varied
depending on age, sex of patient and the degree of desease. Daily dosage is
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.

Scheme 1
. Ry Re
Re# Y—Lie R
- ~ l 1 + H—N N 4 wO Ri
Ri z - R/ R
- (b)
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x .
—{— providing agent

X Ry R

N D oY

| /YNy

Ry A R7/ Re
(1))
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wherein R;, Rz, Rs, Ry, Rs, Rg, R7, W, X, Y, Z, 1 and n are the same above
and Lie; is a leaving group like hydrogen.

The compounds of the general formula(l) may be prepared by reacting a
compound of the general formula(a) in the presense of -CX- group-~providing
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 .
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 S0TC-100TC for 5 - 48 hours, preferably for 10 ~ 24 hours.
Quantity of -CX-group-providing agent may be -1 - 1.5 equivalent, preferably
1-1.1 equivalent to the starting compoundd

The compounds of the general formuta(l) may be prepared by Scheme I

Scheme 11

. S x
e wy oD
R Z piperszine derivatives 2 -

] ..

()

@

J o=
OO
% . (1)

wherein R;. Rz, Rs, Rs, 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
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compound of the generaj forrnula(a) in the :ﬁresen{:e 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 € for 30 min - 20 hours.

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

Scheme Il

X

R .
y—Lie 1

Halogenating agent . g,
® _ . 0

' bY Ry M ()
R; Y'JLH.’] \__f\(@% R
n.m &/ 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.

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.
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Scheme IV ,
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wherein Ri, Rs, R3, Ry, Rs, Rs, R, I, m, n, W, X, Y, Z, and Lie; are the same .

above. :
The compound of the QMl 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
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; Rg
R J‘\oiz N /\
2 \/I Y o Ules <N N\X__/?-Re
Ri z S T A ¥
X R, R
|
R, N N R,
S QO QI
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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. o

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)

30 ' X R, R
/\
R N N R .
O
Ry R‘I/ Rﬁ
B
B

wherein Ry, Rao. Ri. Ri. Rs , Ra, Ro, L. m, n, W, X, Y, Z are the same above.
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« § F F F BB 8 Y z2 ¥ 1 o nf
no |I:l.l=.int.e¢er)
1 He M H H H B Mi O C 0 0 O
2. Ne H H H H H M e C O 0 O
3 M Et H H OMe H H Ml OM C O O O
4 Me Et H ('He.tMe H H Ni Ole C 0 0 O
5 M Et OMe H OMe H H Mi e C O 0 O
6 M Et H M H O H Mi O C 0 0 O
7 M Et H O OMe Ode H Ni OM¢ C 0 0 O
8 M Et Ot H H H H NH QM C 0 0 0
9 M Et Oh H H H H Ni O C 0 0 O]
10 M Et H OhH H H NH O C 0 O O |
1 Me E F H H H H NMi O C 0 0 -0
12 M Et K H® F H H Nl OM C 0 0 O
13 M Et H F H F H NMi OMe C 0 0 O
14 e Et H G H H B NMi O C 0 O O
15 M Et C H H H H NMi O C 0.0 O
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(l,»,r=1nteger)
16 Me. E ‘" @ B R R M G C 0 0 0
17 ‘Bt ¢ K H R M O C O 0 O
18 BB cH oo Mi O C O 0 O
19 M Et € H € H H Nl O C 0 0 0
20 Me o H ¢ # ¢ Mi OMe C 0 O 0
. 21 Me B H H H H M OM C 0 0 O
2 ue EtE H B H H H M ke C O O O
Me Et H H B H H Ni OM C 0 0 O
24 Me Et Br H B H H Mi M C 0 0 0
25 Et B H R Br H M O C 0 0 O
26 Me Et Me H H H H N oue C 0 o0 o
27 M Bt H H M H H M OMe C 0 O O
28 Me Bt Me H H H Nl OMe C O 0 O
29 Me Et H H M H N Me C O 0 o
30 M Et Me H H H Me . M oue €c 06 0 o
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. t1,n,n=integer)’

31 M Et H H 1P H H Ml M C 0 0 O
32 Me i-fr H H H H NMi M C 0 0 O
33 M Et H H nBu H H Ml M C 0 O O
3 M Et H H A H H N OMe C O O O
35 M Et Pn H H H H M{ Ole C 0 O O
3% Me Et H H P H H NMi OMe C 0 0 O
3 M Et O H H H H Mi OM C 0 O O
38 e B H O H B H Nl OMe C 0 0 O
39 Me Et H H O H H NH O C 0 0 0
40 e E H B OAc H H Ml OMe C 0 O 0
4] Me - Et H ‘OAc H H B NH OMe C G a o
42 M Et H R m¢ R H M OMe C 0 0 O
43 Me Et NHOH, H H | H H Ni OM C © O ©
44 M Et H H H  -benzo- M C 0 0 o
45 M EU H H H  -naphtho- N OMe. C 0 0 O
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ex. R ® RrR & I Y 2 ¥ 1 = n

no (1.a,n=integer)
46 Me oMe H H ke Ml O C 0 O O
47 Me Et OMe H Me W N{H O C 0 0 O
48 Me Et MNe H H M OMe C 0 0 O
9 Me Et OMe H W M oMe € O 0 0
50 Me Et H Me H. Ni O¢ C O O O
51 M Et B O O H B M C 0 0 O
52 Me Et H 'ou oMe H H M OMe C O O 0
53 Me Et H OAc OMe H H Ni Ol C 0 O O
54 Me Et OMe H Ph H M OMe C 0 0 O
i §5 Me Et Me OH H H N O C 0 0 0
56 Me Et OH H H M NH we C 0 0 0
| §7 Me Et OH H- H H M C 0 O O
58 Me Et Me H. el W Ml OMe C O O 0
59 Me Et H < R H Ni OM¢e C O 0 O
60 Me Et OMe .n H W Mi QM C 1 0 0
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m ' : (1,3, pinteger)
6l e Et F H H H H M Oe C 1 0 0O
62 M Et H H F K H Ni Ok C 1 0 o
63 W E H C R H H Mi oMe C 1 0 O
6 Me-Et H H F H K Mi OMe C 2 0 0
6s M Et O H H H H Mi OMe C 2 0 O
66 M Et O H H H H Nl OMe C 3 0 0O
@ W Et o H H H B M e C 50 o
68 M Et O H H H H NH O C 7 0 0O
69 M Et OMe H H H H M M C 0 1 0
70 M Et H € H H H NH OMe C 0 1 0
}1 ‘M Et F H H R H N{ M C 0 1 o0
72 M Et R H R "H H NE Qe C 0 O 1
73 M Et H H oM H H Ml Ode C 6 0 13
! M Et OMe H H H H 'NH O C 6 o0 1
75 M Et H H F H H M QM C 0 0 1
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« & R F F F £ ¥ Y 2 ¥ 1 B n
K ' * {1,m,n=integer)
76 Me Et O H H H -H M OBt C 0 O o
7 M Et F H H W H Nl OEt C 0 G0 0
78 Me Et H € H & H Nl Ot C 0 0 O
79 Me Et Ot H H ® H N oa{ cC o o

80 Me Et Ode H H H H Nf O C O O

81 Me Et H ¢ H H H Ml OFh C 0 O

82 Me Et H O H H H M Oh C O 0 O
83 M Et°F H H H B NMi OFh C 0 0 O
84 Me Et H Me H Me H Nl CPh C 0 0 |
8 M Et H H oM H i OPFh C 0 0 0
86 M Et H C H C H Nl Oh C O 0 0
87 M Et H O OMe H H Ml OFh C 0 O 0
88 ie Et W H H R Mi OPh C O 0 O
89 Et OM H H H H M MICH; C 0 0 O
80 Me Et H OMe H OMe H N N3 C O © 0
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ex. B B K | F R K Y Z ¥ 1 = n
ne { I.-.mlnteg.i_;r)
9} M Et H C H H H NI NHCHC O O O
92 ue' Et OMe B H H H M H C 0 0 O
93 “Me Et H OMe H OMe H N c 0o o o
94 e Et B c H H H Nippensta C O 0 O
95 Me Et B € H 'H H NH pinu:n-. c ¢ 0 o
-Bac
96 Me Et OMe H H H H. NH piperazie C O O O
tec
97 Mo Et O H H H H. Nl OMe C 0 0 O
98 M Et H © H B H NMi OM C O o0 O
99 M Et F H H H H Nl Me C 0 0 0
100 Me Et.. H OMe H OMe H N OMe C 0 0 ° 0
101 M E H € H C -H Mi O C O 0 0
02 Me Et OMe H H H H 0O OM C 0 0 0
103 M Et H C H H H O oM C 0 o0 0
104 Me Et H OMe H OMe H 0 OMe C 0 0 O
1056 Me Et OMe H H H H 0O O C I 0 o




PCT/KR96/0000S

WO 96/21648
- 15 -

e« g g R g r ¥ Y Z2 % 1 = =n
ho (1,m,n=integer)
106 Mo ¢ H H W 0 Me C 1 0 O
107 M H B H K M M C O 0 0
108 He H H HB H M e C O 0 o0
109 e M ctL KB H H Mi o4 C 0 0 O
110 Me Mo H H H H M o C 0 0 o
M e ke F H F H- MW Ok C 0 O O
112 Me Me u'. H H H NH OMe C 0 0 0
13 u; Me OH H H H Ni O C 0 0 O
114 Me H OH H H M ol C 0 0 o
115 Me Ohc H H H Nl OMe C .0 0 0O
116 Me Me H O H H Ni O C @ 0 o
117 e Me OAc CMe H H N{ O C 0 O O
118 l_de Ve H Ode H Me C 0 O o
119 Me e Me H H H M C 0 0 0
120 Me e H Me H M Ok C 0 O 0
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i (l._-.t:inum)
121 He Me H H Od H M e C 0 0 0
122 Me Me O H Me H H Mi Oe C 0 0 0
122 Me Mo H OH ONe H H NMi OMe C 0 0 O
120 Me M H H H  -benzo- M OMe C 0 0 0
125 Me Hee H H H  -naphtho- M. M C O 0 O
1260 Me M H C H H H M M C 0 0 0
12 Me M H _CL H C H M OMe C O O0 O
128 Me Me OMe H H H o H NH OMe C O 0 O
129 Me Me H OMe H OMe H M OMe C O 0 0
130 ~(CHs)s- OMe H H H H Nl OMe C 0 0 0]
. : 1
131 Gk H C H KM M OMe C O 0 0
132 -(Cz)s- F H H H. H NH OMe C 0 0 0
13° Gk~ O H H H H Ni OM C 0 O 0
134 Gk H C H H H M M C 0 0 O
133 (G- F H H H H M M C 0 0 o
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ex. P G Y z ¥ 1 o a
no {l,n,r=integer)
135 Me i-Pr OMe H H H M OMe C 0 0 O
137 Me i-Pr H CI B H Ni OM C O O O
133 M i-Pr F H H H NH  OMe .c o 0 -0
138 B H H H H H M OMe C 0 0 O
140 H H = oM H B H NH. M C 0 0 O
14 H H H H 'H R Mi OM C 0 0 O
2 B H B a o M OMe C O O O
143 Me Et -mcm “H - H H M OMe N O 0 O
144 Me - Et miowoH H HooH M M N 1 0 O
{145  Me - Et mowon H K H M =0 N 1 0 O
146 M  Et Mok H H H'l M =0 N 1 0 0
M7 e i-Pr NHEt. H H H M =0 N 1 0 0
148 Me Et oue H H H M O C 0 0 O
HC! salt
143 Me Et H cl H K NH OMe C 0 O 0
Kl sa!t
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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, 1._0mmo]) were dissolved in
tetrahydrofuran(10ml) and DBU(0.15g, 10mol) 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: 89 % .

'H-NMR(500MHZ, CDCh): 8 1.17(3Ht,J=75Hz), 2.37(3H,s), 2.55(2H,q,J=75H2),
3.11{4H,1,)=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, C,66.10, H,7.25, N,14.57.

Example 2

1-[{5-ethy]- 2~ mel.hoxs" -6 methylpyridin- 3-yl)aminocarbonyl]- 4- phenylpiperazi-
ne. . . .
Phenyi-N- (5-ethy! 2- methoxy- 6-mét_hylpyridin-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

-

o I TRRAARGIIANSS . e

st

.



wo éaz_xm - PCT/KRI6/00005

10

15

-19 -

1-(34-dimethoxyphenyl)piperazine were reacted by the same way with the
example 1 to obtain the titled compound.

yield:69 %

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-dimethoxyphenylpiperazine were reacted by the same way with the
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 -
yphenyl)piperazine: .

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

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

yield : 82 %

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

1-(3,4,5-trimethoxypheny?)piperazine were reacted by the same way with the
example 1 to obtain the titled compound.

yield : 52 %

- Example 8
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.
yield : 78 %

Example 9
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-[(S-ethyl-2-methoxy-6-methylpyndm-3-yl)axmnocarbonyl]-4 (2-phenoxyphe-

nyl)piperazine: .
Phenyl-N-(5-ethyl-2-methoxy- G—meﬂlylnyndm—3-yl)cm'bamate and

1-(2-phenoxyphenyl)piperazine were reacted by the same way with the

. example 1 to obtain the titled compound.

yield : 69 %

Example 10 .
1-[(5-ethyl-2-methoxy-6-methylpyridin-3-yl)aminocarbonyll-4-{3-phenoxyphe-
nyl)piperazine:

Phenyl-N-(5-ethyl-2-methoxy-6-methyipyridin-3-yllcarbamate and

1-{3-phenoxyphenyllpiperazine 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- yl)aminocarbonyl]-4- (2-fluoropheny!)
piperazine:

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

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

-yield : 67 %

Example 12

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.
yield : 81 %

Example 13

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

Phenyl-N- (5-ethyl-2-methoxy- 6- methylpyridin-3-yl)carbamate and
1-(3.5-difluorophenyl)piperazine were reacted by the same way with the
example ] to obtain the titled compound. :
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yield : 69 %

Example 14 _

1-[(5-ethyl- Z-mthoxy-s-methylpyndm-s—yl)anunocarbonyl]-4-(a a,a -triflu-
oro-m-~tolyl)piperazine: .

Phenyl-N- 5~ethyl~2—meﬂloxy-6-mﬂ1ylpyndm-3—yl)carbamate 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 %

Example 15 ' _
1-[(5-ethyl-2-methoxy-6-methylpyridin-3-yl)aminocarbonyl}- 4- (2-chlorophen-
yD)piperazine: '
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
1 to obtain the titled compound. '

yield 82 %
Example 16 -
* 1-[(5-ethyl-2-methoRy~6-methylpyridin-3-yl)aminocarbonyl]-4-(3-chiorophen-
yDpiperazine:
Phenyl-N- (5-ethyl-2-methoxy—6-mﬂxylpynd1n-3-yl)carbamate and

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

yield :84 %

Example 17

1-[(5-ethyl-2-methoxy-6-methylpyridin- 3-yl)aminocarbony1}-4- (2,6-dmhloroph-
enyl)piperazine: _
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 %

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

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

1-(35-dichlorophenyl)piperazine were reacted by the same way with the
example 1 to obtain the titled compound.
yield 69 %

Example 19
1-[(5-eﬂ1yl-2—methoxy-G-Hmthylpyﬁdin-S-yl)anﬁnocarbonyl]-4-(2.4-dichloroph-
enyl)piperazine:

Phenyl-N- (5-ethyl-2*meﬂzoxy-6~methylpyndm-3-yl)carbamate and
1-(2,4-dichlorophenyl)piperazine were reacted by the same way with the
example 1 to obtain the titled compound. |

yield 72 %

Example 20 _
1- [(5—eﬂ1yl—2—methoxy-6-methylpyndm-{i-yl)armnocarbonyl]-ti-(2,4 6-trichloro- . .. ..
phenyl)piperazine:

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

1-(24, G—mc}ﬂorophenyl)mpmzme were reacted by the same way thh the
example 1 to obtain the titled compound.
yield 54 %

Example 21

1-[(5-ethyl-2-methoxy-6-methylpyridin-3-yl)aminocarbony!]-4- (2- bromophen-
yDpiperazine: '
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 %

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
1 to obtain the titled compound.

yield 65 %
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Example 23 .
- 1-[(5-ethyl-2-methoxy-6-methylpyridin-3-yl)aminocarbony!]-4-(4-bromophen-
yDpiperazine: o
Phenyl-N-(5-ethyl-2-methoxy-6-methylpyridin-3~yl)carbamate ~ and

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

yield 64 9%

. Example 24
1-f(5-ethy}-2-methoxy-6-methylpyridin-3-yl)aminocarbonyll-4-(24-dibromop-
henyDpiperazine:
Phenyl-N—(5-ethyl-2—methoxy-6—meﬂ1ylpyﬁdin-3—yl)carbamate and

1-(2.4~dibromophenyl)piperazine were reacted by the same way with the
example 1 to obtain the titled compound.

yield 68 %

Example 25 _
1-[(5-ethy]-2-methoxy-6-methylpyridin-3-yaminocarbony!]-4- (2,5- dibromop-

henyl)piperazine:

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

1-(2,5-dibromophenyl)piperazine were reacted by the same way with the
example 1 to obtain the titled compound.
yield 66 % |

Exampl_e 26
1-[(5-ethyl-2-methoxy ~6-methylpyridin-3-yl)aminocarbonyl]-4- (2-tolyl)pipera-

zine:

" Phenyl-N-{5-ethyl-2-methoxy -6-methylpyﬁdin—3-—yl)carbamate and

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

yield :89 %

Example 27

1-[(5-ethyl- 2-methoxy-6-methylpyridin-3-y)aminocarbonyl]-4-(4-methylphen -
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




WO 96121648 ' ' PCT/KR96/00005

10

15

30

- 24 -
1 to obtain the titled compound.
.yield :87 %
Example 28
1- [(5-ethyl-2—meﬂ:oxy—6-methylpyndm-S-yl)a:mnocm-bonyl] 4-(2,3-dimethylp-
henyl)piperazine:
Phenyl-N-(5-ethyl-2-methoxy-6-methylpyridin-3-yl)carbamate and

1-(2,3-dimethylphenylpiperazine were reacted by the same way with the
example 1 to obtain the titled compound.
yield :82 9% '

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

henyl)piperazine:

" Phenyl-N- (5—ethyl—2- mthoxy—ﬁ-methylpyndm-s yl)carbamate and

1-(3,5-dimethyiphenyl)piperazine were reacied by the same way with the
example 1 to obtain the titled compound. :
yield :68 %

Example 30
l-[fs—ethyl-2-methoxy—G-MhYIDyﬂdin-S-yl)anﬁnOCarbohyﬂ-ll~(2,67dimethylp—
henyl)piperazine: .
Phenyl-N-{5-ethyl-2-methoxy-6-methylpyridin-3- yl)carbamate and
1-(2,6-dimethylphenyDpiperazine were reacted by the same way with the

" example 1} to_obtain the titled compound

vield 80 %

Example 31

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

Phenyl-N- (6-ethy}- 2-methoxy-6—methylpyndm—3 yllcarbamate 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-[(5-ethyl- 2—meﬂ10xy-6-meﬂ1ylpyndm-3—yl)armnucarbony]] 4-(2-isopropylph-
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enyl)piperazine:
Phenyl-N-(5-ethyl-2-methoxy-6-methylpyridin-3-ylcarbamate and
1-(2-isopropylphenyl)piperazine were reacted by the same way with the
example 1 to obtain the titled compound.

yield 65 %

Example 33 _
1-[(5~ethyl-2-methoxy-6-methylpyridin-3-yDaminocarbonyl}-4-(4-normalbutyl-
phenyl)piperazine: _
Phenyl-N-(5-ethyl- 2-methoxy—6-methylpyndm -3-yl)carbamate and

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

yield 67 %

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

1to obtain tl_lé titled compound.

yield 67 %

Example 35

1-[(5-ethyl-2-methoxy-6-methylpyridin -3-yl)aminocarbonyi}-4-(2-biphenyl)pi -
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 %

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

1-(4-biphenyDpiperazine were reacted by the same way with the example 1to

obtain the titled compound.
yield :81 9%




WO 96721648 - o PCT/KR96/0000S

10

- 15

- Example 37
1- [(S-eﬂmyl—z-mthm(y-ﬁ-methylpyndm—3-yl)anunocarbonyl]—4—(2—hydroxyphe-
nyDpiperazine:
Phenyl- N-(5-ethyl-2—meﬂ10xy—6—methylpyﬁdin-Sfyl)carbamaue and

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

yield 59 %

Example 38 _
1-{(5-ethyl-2-methoxy-6-methylpyridin-3-yl)aminocarbony!]-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
example 1 to obtain the tltled compound :
yield 163 %

Example 39
1-[(5-ethyl-2-methoxy-6-methylpyridin-3-yl)aminocarbonyl]-4- (4-hydroxyphe-
nyl)piperazine:

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 %

Example 40

1-[(5-ethyl-2-methoxy-6-methylpyridin-3- yl)aminocarbonyll-4- (4-acetoxyphe-
nylpiperazine:

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

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

Example 41

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
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1- (3—acetoxyphenyl)paperazme were reacted by the same way w:th the
example 1 to obtain the titled compound.
yield 87 %

Example 42 '
1-[(5—ethy1-2-methoxy-6-methylpyﬁdin43—yl)arninocarbowll-4°(4-nitrophenyl)
piperazine:

Phenyl-N-{(5-ethyl-2-methoxy-6-methylpyridin-3-yl)carbamate and
1-(4-nitrophenyl)piperazine were reacted by the same way with the example 1
to obtain the titled compound.

yield 170 %

Example 43
1-[(5-ethyl- 2-methoxy—6—methylpyndm-S—yl)annnocarbonyl]—d-[(2-methylarm—

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 % '

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

yield :63 %

Example 45 ,
1-[(5-ethy]-2-methoxy -6-methylpyridin-3-yl)aminocarbonyl]-4- (1-anthryl)pipe-
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 titled compound.

yield 57 %

Example 46

¢t ———
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1-[(5~ethyl-2-methoxy-6-methylpyridin-3-yl)aminocarbonyl]-4-(2-methoxy-6-
methylphenyDpiperazine:
Phenyl-N-(5-ethyl- 2-methoxy-6-memylpyndm-3-yl)carbamate and
1-(2-methoxy-6-methyiphenyl)piperazine were reacted by the same way with
the example 1 to obtain the titled compound.
yield 67 % '

Example 47
1-{(5-ethyl-2-methoxy-6- methylpyndm-3—yl)annnocarbonyl]-4-(2—meﬂmxy-5-

methylphenyDpiperazine:

* 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 %

Example 48

1- [(5—eﬂwl-2-methcxy-6-—methylpyndm-3~yl)axmnocm'bonyll-4~(a—methoxy—Z-
methylphenypiperazine:

Phenyl-N-(5-ethyl-2-methoxy-6- methylwndm-3-yl)wbamate and

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

1- [(5-emvl-2-methoxy-6—methylpyndm-3~yl)annnocarbonyl]-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.

yield :69 % |

Example 50

1-[(5-ethy}-2- methoxy—G—methylpyndm-S—yl)azmnocarbonyl] 4- (2-chloro-5~
methoxypheny!)piperazine:
Phenyl-N-(5-ethy]l-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.



WO 96/21648 PCT/KR9600005

10

15

30

yield :70 %

Example 51
1-[(5-ethyl-2-methoxy-6-methylpyridin-3-yl)aminocarbony1]l-4- (3-chloro—-4-
methoxyphenyl)piperazine: '
Phenyl-N- (5-ethyi-2-methoxy-6-methylpyridin-3-yl)carbamate and
1-(3-chloro-4-methoxyphenyl)piperazine were reacted by the same way with
the example 1 to obtain the titled compound.

vield :62 9%

Example 52 . : .
1-[(5—ethyl-Z—meﬂxoxy—6—methylpyridin-3—yl)aminocaxbonyl]_—4-(3-hydroxy-4-
methoxyphenylpiperazine: '
Pheny!—N—(5-eﬂlyl-2-methoxy-6ﬁzethylpyﬁdin-3—yl)darbamate and

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 _

1-[(5-ethyl-2- methoxy-6~methylpyridin- 3- yDaminocarbonyl}-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.

yield 62 %

Example 54

1-[(5-ethyl-2-methoxy-6-methylpyridin- 3~ yD)aminocarbonyl]-4-[(2-methoxy-5-
phenyl)phenyllpiperazine: -
Phenyl-N-(5-ethyl-2—methoxy-6-methylpyﬁ<_iin—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.
yield 67 %

" Example 55

1-{(5-ethyl-2-methoxy-6-methylpyridin- 3- yl)aminocarbonyl}-4-(3-hydroxy-2-
methylphenyDpiperazine:



WO 96721648 ' PCT/KR96/0000S

10

15

-30 -

Phenyl-N-(5-ethy1—2—meﬂmcy—6-met‘nylpyzidin—3—yl)carbam§te and
1-(3~hydroxy-2-methylphenylpiperazine were reacted by the same way with
the example 1 to obtain the titled compound. '

yield 54 %

Example 56
1.-[(5-ethyl—Z-mthpxy-6—methylpyridin—3-yl)éminocarbmyl]-4-(2-hydroxy—6-
mgﬂxylphenyl)piperazine: _
Phenyl-N-(5-ethyl-2—methoxy-6-meﬂ1ylwﬁdin-3-yl)carbmnahe and .

1-(2~hydroxy-6-methylphenyl)piperazine were reacted by the same way with
the example 1 to-obtain the titled compound.

yield 57 %

Example 57
1-[(5-ethyl-2-methoxy-6-methylpyridin-3-yl)aminocarbonyl]-4-(2-hydroxy-4-
methylpheny!)piperazine:

Phenyl-N-(5-ethyl- 2—meﬂmxy-6—methylpyndm—3 yDcarbamate and

1-(2-hydroxy-4-methylphenyDpiperazine were reacted by the same way with
example 1 to obtain 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 %
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Example 60
1-[(5-ethyl-2-methoxy-6-methylpyridin-3-yl)aminocarbonyl]l-4-(2-methoxyph-
enyl)piperazine: .
Pheny}-N-(5-ethyl-2-methoxy- 6-methylpyndm—3—yl)carbmmtz and-

1-{2-methoxyphenyl)piperazine were reacted by the same way with the
example 1 to obtain the titled compound.
yield :69 9%

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

" 1 to obtain the titled compound.

yield 72 9%

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 %

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

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

Example 64
1-{[(5-ethy]-2-methoxy - 6-methylpyndm-3-y1]ethylannnocarbonyl} 4-(4-fluor-

-ophenyl)piperazine:

Phenyl-N-[2-(5-ethy!-2-methoxy-6-methylpyridin-3-yDethylkarbamate  and
1-(4-fluorcphenyI)piperazine were reacted by the same way with the example
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1 to obtain the titled compound.
yield 65 %
Example 6 :
1-({2-(5-ethyl- 2—methoxy-6—methylpyndm—3-yl)eﬂnyl]annnocarbonyl}~4-(2—
methoxyphenyl)piperazine:
Phenyl-N-(5-ethyl-2-methoxy-6-methylpyridin-3-ylcarbamate and

1-(2-methoxyphenylpiperazine were reacted by the same way with the
example 1 to obtain the titled compound.
yield :63 %

Example 66
1-{[3-(5-ethyl-2-methoxy-6-methylpyridin-3-yl)propyllaminocarbonyl}~4- (2-
methoxyphenyl)piperazine:

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 %

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
example 1 to cobtain the titled compound.

yield 52 %

Example 68
1-{[6-(5-ethyi-2-methoxy-6-methylpyridin-3-yDheptyllaminocarbonyl}-4-(2-
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 -
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hoxyphenyl)piperazine: :

a) N-(5-ethyl-2-methoxy-6-methylpyridin-3-yl)chloroacetamide:

After chloroacetic acid (1.35 g, 14.3 mmol) were dissolved into 20 ml of

tetrahydrofuran, added 1,1-carbonyldiimidazole(232g, 14.3mmol), stirred at

room temperature for 1 hour, 3-amino-5-ethyl-2-methoxy-6-methylpyridine

(2.0g, 13.0mmol) were added. After the reaction mixture were stirred for 2

hours, the mixture of reaction were concentrated, purified by column

chromatography to obtain 2.20g of the titled compound.

yield:73.3%

*H-NMR(500MHz, CDCh); 8 1.17(3H,t), 2.39(5H,m), 3.99(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,

0.43mmol) and 1-(2-methoxyphenyl)piperazine(0.0091g, 047mmol)  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 012g of the titled compound.

'vield:70%

Example 70.

1- [(o—ethyl-z-methoxy~6 methylpyndme 3-»l)ammocarbonyl]methy} 4-(3-chl-
orophenyl)pxperazme .
N-(5-ethyl ~2-methoxy~6-methylpyridine-3- vchloroacetamide and

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

vield:68%%

Example 71.

1- [(5-ethyl-2- methoxy -6-methylpyridine- 3- yl)aminocarbonyllmethyl-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
€9 Lo obtain the titled compound.
vield:68%

.
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Example 72.
1- [(5—ethyl-2-methoxy—6—meﬂ:ylpyndm-3-yl)ammocarbonyl] 4-benzylpiperazi-
ne:
a) 1-[(S-ethyl~2-rr_:et.hoxy-6—methylpyridif1-3-yk)aminocarbonyl]—4-(4—methoxy
benzyl)piperazine. _ :
After 3-amino-S-ethyl-2—methoxy-6—methylpyridine(1.063, 6.35mmol) was
dissolved in 20ml of tetrahydrofuran, 1,1--carbonyldiimidazole(1.08g,
6.67mmol) was added thereto. The mixture of reaction was stirred at room
temperature for half hour and then benzylpiperazine(1.12g, 6.35mmol) was
added. After the reaction mixture was stirred for 2 hours, the reaction
mixture was concentrated and chromatographed to obtain 1.78z of the oil
phase of the titled compound.
yield:76%
TH- ~NMR(500MHz, CDCb) 8 1.16(3H,t), 236(3H.s) 2.48(4H,t), 3.42(4H,s),
354(2H,t), 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- yaminocarbonyl}-4-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
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 obtam 1.2 g of white solid of
the titled compound.

yield:93% :
'H-NMR(500MHz, CDCls) 8 1.16(3H;s), 2.35(3H,s), 248(2H,q), 2.94(4H,),

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
(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.
vield:39%
'H-NMR(500MHz, CDCls): & 1.16(3H,), 2.36(3H,s), 248(4H,L) 3.42(4H,¢),
3.54(2H,s), 395(5H.s), 7.31(5H,s), 8.19(1H,s)
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Example 73. _
1-{(5-ethyl-2-methoxy-6-methylpyridin-3-ylaminocarbonyll-4-{4-methoxybe-
nzyl)piperazine: '
1-(5-ethyl-2-methoxy—-6-methylpyridin-3-yl)aminocarbonylpiperazine and

4-methoxybenzylchloride were reacted by the same way with the example 72
to obtain the titled compound. '

yield:429¢
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
to obtain the titled compound. .

yield:479%

Example 75.

1-[(5-ethyl-2-methoxy-6-methylpyridin—3-yl}aminocarbonyl]l-4- (4-fluorobenz-
" yDpiperazine: . . '

1-{5-ethyl-2-methoxy-6-methylpyridin-3-yl)aminocarbonylpipeazine and

4-fluorobenzylchloride were reacted by the same way with the example 72 to
obtain the titled compound. '

yield:529%

Example 76.

1-[(2-ethoxy-5-ethyl-6- methylpyridin-3-ylaminocarbonyl]-4-(2-methoxyphe-
nyl)piperazine: _

Phenyl-N-(2-ethoxy -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:8294

Example 77. _
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’
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1-(2-ﬂum'ophenyl)pipezézine were reacted by the same way with the example
1 to obtain the titled compound.

yield:87%
Example 78.

-[(2-ethoxy-5‘-etbyl-6-methylpyndm-3-y1)a1mnocarbonyl]-4- (3-chlorophenyl)
piperazine: |
Phenyl-N-(2-ethoxy-5-ethyl-6-methylpyridin-3-yl)carbamate and

1-(3-chlorophenyl)piperazine were reacted by the same way with the example
1to obl;am the titled compound

yield:83%

Example 79.

1- [(2-eﬂmxy-5-ethyl-6-meﬂ1ylpyndm—3—yl)annnocarbonyl]-4 (2-ethoxyphenyl)
piperazin:

Phenyl-N—(Z-ethoxy-s—ethyl 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%

Examplé 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

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

yield:88%

Example 8l.
1-[{5~-ethyl-6~methyl-2-phenoxypyridin-3-yl)aminocarbonyl}-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.
vield:85%

Example 82.
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1-[{5-ethyl~6-methyl- 2-phenoxypyndm—3—yl)armnocarbmyl]-4 (3-acetoxyphe-

nyl)piperazine: .
Phenyl-N-(5-ethyl-6-methyl-2-phenoxypyridin-3-yl)carbamate and
1-(3-acetoxyphenyl)piperazine were reacted by the same way with the
example 1 to obtain the titled compound.

yield:83%¢

Example 83. '

1-[{5-ethyl-6-methy]- 2—phenoxypyndm-3—yl)ammocarbmyl] 4-(2-ﬂuorophen-
yDpiperazine:

Phenyl-N-(5-ethy!-6-methyl- 2-phenoxypyndm—3—yl)carbamate . and

1-(2-fluorophenyl)piperazine were reacted by the same way with the exampie
1 to obtain the titled compound.
yield:7294 :

Example 84.
1-[(5~ethyl-6-methyl-2-phenoxypyridin-3-yl)aminocarbonyi]-4-(3,5- xylylpip-
erazine: '

* Phenyl-N- (5—et.hyl-6—methyl-2—phenoxypyﬁdin—3-yl)carbamate and
1-(3,5-xylyl)piperazine were reacted by the same way with the example 1 o

obtain the titled compound.

yield:78%

Example 85 .
1-[(5-ethyl~-6-methy}l-2-phenoxypyridin-3-yllaminocarbonyl]-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.
yield:75%

Example 86.
1-[(5-ethyl-6-methyl- Z-phenoxypmdm-3-yl)ammocarbonyl]-4 (3,5-dichlorop-

henyl)piperazine:
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.
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yield:829

- Example 87.

1-{(5-ethyl-6-methyl-2-phenoxypyridin-3-ylaminocarbonyl}-4- (3-hydroxy-4-
methoxyphenyl)piperazine:

' Phenyl-N-(S—ethyl-G-methyl-2-phenoxypyndm—3—yl)carbamate and

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

yield:69%

‘Example 88.

1-{(5-ethyl-6-methyl- 2-phenoxypyndm—3-yl)atmnocarbonyl] 4-(3-hydroxyph-
. enyl)piperazine: .

Pheny]-N-(5-ethy}-6-methyl-2~phenoxypyﬁdin-3-yl)carbamate and

1-(3-hydroxyphenyl)piperazine were reacted by the same way with the .
example 1 to obtain the tltled compound.

y1eld‘72%

Example 89, :

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.

yield:73%

Example 90.

1- [(5-eﬂryl-ﬁ-methyl-Z—memylanunopyndm-S-yl)axmnocarbonyl]~4-(3 5-dime-
thoxyphenyl)piperazine:

Phenyl~N-{5-ethyl-6-methyl-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%

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

ylpiperazine:
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. Phenyl-N- (S?ethyl-ﬁ-methyl-2—metﬁylanﬁnopyridin-3-yl)catbamate and

1-(3-chlorophenylpiperazine were reacted by the same way with the example
1 to obtain the titled compound.
yield:799% '

Example 92.
1-[(5-ethyl-6~methylpyridin~3-yl)aminocarbonyl}-4-~ (2-methoxyphenyl)piperaz-
ine: ' -
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-[(5-ethyl-6~methylpyridin-3-yl)aminocarbonyl]}- 4~ (3,5-dimethoxyphenyl)pip-
erazine: _ .
Pheny)-N-{(5-ethyl-6-methylpyridin-3-ylDcarbamate 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.

1-{[5-ethyl-6-methyl-2-(1-piperazinyl)pyridin- 3-yllaminocarbonyl}-4- (3-chlo-
rophenyl)piperazine: ' .
Phenyl-N-{[5~ethy!-6-methyl-2-(1-piperazinyDpyridin-3-yllcarbamate 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%
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Example 96.

1-{[5~ethyl-6-methyl-2-(4- boc-plperazmyl)pyndm-3—yl]annnowbonyi}-4-(2-
methoxyphenyl)piperazine:
Phenyl-N-{[5-ethyl-6-methyl-2-(4-boc-piperaziny)pyridin-3-yllcarbamate and
1-(2-methoxyphenyl)piperazine were reacted by the same way with the
example 1 to obtain the titled compound.

yield:94%6

Example 97.
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

l—(2—methoiyphenyl)piperazine were reacted by ‘the same way with the
example 1 to obtain the titled compound.

vield:93%

Example 98. ;

1-[(5~ethyl-2-methoxy -6-methylpyridin -3- v))aminothiocarbonyl}-4- (3-chlorop
henyl)piperazine:

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%

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
1 to obtain the titled compound.
yield:82%

Example 100.
1-{(5~ethy)- 2-methoxy-6- methyipyridin-3-yl)aminothiocarbonyll-4-(3,5-dimet -

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
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example 1 to obtain the titled compound.

yield:85%%

Example 101 |
1-[(5-ethyl-2-methoxy-6-~methylpyridin-3-ylaminothiocarbonyl]-4-(3,5-dichl-
orophenyl)piperazine:
Phenyl~-N-(5-ethyl-2-methoxy-6-methylpyridin-3-yDthiocarbamate and

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

yield:84%

Example 102,

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

nyDpiperazine: : e -
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:729%%

" 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%

Example 104.
1—[(5-ethyl—2—memoxy—6-methy_lpyﬁdin-3~yl)oxycarbonyl]—4—(3,5-dimethoxyp—
henylpiperazine:

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-

i
{
8
:
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xyphenyl)piperazine:
Pheny! (5-ethyl-—2-methoxy-6—meﬂ1ylpyridin-3—yl)methylcarbonate and

1-(2-methaxyphenyl)piperazine were reacted by the same way with the
example 1 {o obtain the titled compound. -
yield:82%

Example 106.

I- [(5-ethyl—2-methoxy-6-mthylpyndm-3—yl)rnethyloxycarbonyl]—4—(3-chlorop
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% | '

Example 107. e

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
obtain the titled compound. '

yield:84%

Example 108.

1-[(5,6-dimethyl-2- methoxypyridin-3-yl)aminocarbony!]-4- (2-methoxypheny?
piperazine: :

Phenyl-N-(5,6-dimethyl- 2-methoxypyndm-3—yl)carbamase and

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

yield:88%

Example 109. )

1-[(5,6-dimethy! 2-methoxypyridin-3-yl)aminocarbonyl}-4-(3-chlorophenyl)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%
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Example 110. .
1-{(5, 6—dunethyl—2-methoxypyndm-3-yl)ammocarbonVI] 4-(2-fluorophenyl)pip-

erazine:
Phenyl-N-{5, b—dmeﬂlyl-z-mmoxypyndm-s-yl)carba:mte _ and
1-(2-fluorophenyl)piperazine were reacted by the same way with the example
1 to obtain the titled compound.

yield:79%

Example 111.

1-[(5 6—d1methyl-2-methoxypyndm-3-yl)anunocarbonvn -4-(3 5—d1ﬂuorophenyl)
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
yield:87%% : -

Example 112.
1-{(5,6-dimethyl- 2—methoxypyndm-3-y!)ammoth;ocarbony]]-4 {2-hydroxyphe-

nyl)piperazine:

‘Phenyl-N-(5,6-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:859% )

Example 113.
1-[(56-dimethyl-2-methoxypyridin-3-yl)aminocarbonyl]-4-(3-hydroxyphenyl)
piperazine:

Phenyl- N-{5,6-dimethy}-2-methoxypyridin- 3-yl)carbamate and

1-(3-hydroxyphenyl)piperazine were reacted by the same way with the
example 1 w obtdin the tided compound.

yield:78%

Example 114.

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

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

1-{4-hydroxyphenyl)piperazine were reaclied by the same way with the
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example 1 to obtain the titled compound.

yield:72%

Example 115.

1-[(5,6-dimethyl- 2—methoxypyndm—3-yl)anunocarbonyl]-4-(B-wewxyphenyl)
piperazine: |
Phenyl N (56 dimethyl 2 methoxypyridin 3 ylcarbamate and

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

vield:92%

Example 116.

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

Phenyl N (56 d:methyl 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%

Example 117. :
1-[(5,6-dimethyl-2-methoxypyridin-3-yllaminocarbonyl]-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-
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 com_pound.
vield:88%

Example 119.
1-[(5,6-dimethy]-2-methoxypyridin-3-yl)aminocarbonyl}-4-(2,3-xylyDpiperazine
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Phenyl-N-(5,6-dimethyl-2- methoxypyridin-3-yl)carbamate and
1-(2,3-xylyl)piperazine were reacted by the same way with the example 1 to
obtain the titled compound. . :
yield:72%.

Example 120. _
1 -[(5,6—dimethyl—-2-mthoxypyﬁdin-3-y})aminocarbonyl]—4—- (3,5-xylyl)piperazine

Phenyl-N-(5,6-dimethy]-2-methoxypyridin-3-ylcarbamate and
1-(3,5-xylylpiperazine were reacted by the same way with the example 1 to
obtain the titled compound.

yield:68%

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

, Phenyl—N—(S,G-dimethyl-- 2-methoxypyridin-3-yl)carbamate and

1-(2,5-xylyl)piperazine were reacted by the same way with the example 1 to

" obtain the titled compound.

yield:72%

Example 122.

1-[(5,6-dimethyl-2~methoxypyridin-3-yl)aminocarbonyll-4- (2—hydroxy-4 met -
hylphenyl)piperazine:

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%

Example 123,
1-[(5,6-dimethyl-2-methoxypyridin-3-yl)aminocarbonyl]-4-(3-hydroxy- 4-met-
hoxyphenyl)piperazine:

Phenyl-N-(5,6-dimethyl]-2- methoxypyndm-3—yl)carbamate and

1-(3-hydroxy-4-methoxyphenylpiperazine were reacted by the same way
with the example 1 to obtain the titled compound.
yield:69% -
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Example 124.
1-{(5,6-dimethy!~-2-methoxypyridin-3- yl)aminocarbonyl]-4-(1-naphthy!)pipera- '
zine: ' '
Phenyl-N-(5,6-dimethyl-2-methoxypyridin- 3-yl)carbamate and

" 1-{1-naphthyl)piperazine were reacted by the same way with the example 1

to obtain the titled compound.
yield:74%

Example 125.

1-{(5,6~dimethyl- 2-methoxypyridin-3-yl)aminocarbonyl]-4-(1-anthry!)piperazi-
ne: .
Phenyl-N-(5,6-dimethyl-2-methoxypyridin-3-yl)carbamate and
1-(1-anthryl)piperazine were reacted by the same way with the example 1 to
obtain the titled compound. -

yield:62_%

Example 126.

1-[(5,6-dimethy!l-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.
yield:69%

Example 127.

1-{(5.6-dimethy]- 2- methoxypyridin-3-yhaminocarbonyil-4-(3,5-dichlorophenyl)
piperazine:

Phenyl-N-(5,6- dimethyl-2-methoxypyridin-3-yl)thiocarbamate and
1-(3,5~dichlorophenylpiperazine were reacted by the same way with the
example 1 to obtain the titled compound.

yield:82% '

Example 128.

1-[(56-dimethy! 2-methoxypyridin-3-yhDaminocarbonyi}-4-(2-methoxypheyl)
piperazine:

Phenyl-N-(5,6 dimethyl-2-methoxypyridin-3-yl)thiocarbamate and
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1-(2~-methoxyphenyl)piperazine were reacted by the same way with the
example 1 to obtain the titled compound.

yield:70%

- Example 129.
1-[(5,6-dimethyl-2-methoxypyridin-3-yl)aminothiocarbonyll-4-(3,5-dimethoxy -
phenyl)piperazine: _
Phenyl-N-(5,6-dimethy]-2-methoxypyridin-3-ylthiocarbamate and

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

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

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

vield:63%

Example 132. .
1-[(2-methoxy-5,6,7-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.
vield:59%

Example 133.
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1-[(2-methoxy-5,6,7,8-tetrahydroisoquinolin-3-yl)aminocarbonyl]-4- (2-methox-
yphenyl)piperazine:

Phenyl-N-(2-methoxy-5.6, 7,8—telmhydro:soqumolm-3 yDcarbamate and
1-(2-methoxyphenyl)piperazine were reacted by the same way with the
example 1 to obtain the titled compound :

yield:6496

Example 134. :

1- [(2—methoxy-567,8-teu'ahydrousoqmnohn—3-yl)ammoearbonyl]-4 (3-chlorop-
henyDpiperazine: :
Phenyl-N-(2-methoxy-5,6,7.8-tetrahydroisoquinolin-3-yDcarbamate and

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

vield:69%
Example 135
" 1-{(2-methoxy- 5678 teu'ahydrmsoqumolm 3—vl)ammocarbonyl] 4-(2-fluorop-
henyl)piperazine: .
Phenyl-N- (2-methoxy -5.6.7.8—tetrahydroisoquinolin- 3~vDcarbamate and

1-{2-fluorophenyl)piperazine were reacted by the same way with the example
1 1o obtain the titled compound. '
vield:70%6

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
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 o0 obtain the titled compound.
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yield:63%
Example 138. _
1-[(5~isopropyl-2-methoxy-6-methylpyridin-3-yl)aminocarbonyl}-4-(2-fluorop-
henyl)piperazine: . '
Phenyl- N-(5-isopropy!-2-methoxy-6-methylpyridin-3-yl)carbamate and

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

Example 139. .

1-[(2-methoxypyridin-3- yl)aminocarbonyl]-4-phenylpiperazine:
Phenyl-N-(2-methoxypyridin-3-ylcarbamate and I-phenylpiperazine were
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:
Pheny!-N-(2-methoxypyridin-3-vl)carbamate and

'1-(2-methoxyphenylpiperazine were reacted by the same way with the

example 1 to obtain the titled compound.
yield:86%6

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
were reacted by the same way with the example 1 to obtain the titled

compound.
yield:72%
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Example 143.
1-[(5-ethyl-2-methoxy-6- methylpyndm-s-yl)ammocarbonyl]-d [(S-WDDamyl-

amino)pyridin-2-yllpiperazine:
Phenyl-N-(5-ethyl-2-methoxy-6-methylpyridin-3-yl)carbamate and
1-[(3-propargylamino)pyridine-2-yl)piperazine were reacted by the same way
with the example 1 to obtain the titled compound.
yield:619% '

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
with 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
-rgylamino)pyridin-2-yllpiperazine: _
Pheny)-N-[5-ethyl-6-methy!- 2(1H)-pyridinon-3- yllmethylcarbamate 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
1-[{(3-dibenzylamino)pyridine-2-yllpiperazine were reacted by the same way
with the example 1 to obtain the titled compound.

yield:65%

Example 147. , .
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- yllpiperazine were reacted by the same way with
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the example 1 to obtain the titled compound.
yield:62% '

Example 148.

' 1-[(S-ethyl-Z-methoky-6-me|:1’xylpyridin-'3—yl)mninocarbonyi]-4-[(2—methoxyp-

henyl)piperazine-2-yllpiperazine salt of hydrochloride:

After 1-{(5-ethyl-2-methoxy-6-methylpyridin-3-yl}aminocarbonyl]-4- (2~ fnet -
hoxypheny!)piperazine(5.0g, 13mmol) was dissolved in 400m! of diethylether,
the mixture was saturated by hydrogen chloride gas at 0C and stirred for 30

‘minutes and purified to obtain the titled compound.

yield-98%

Example 149. _ .
1-[(5-ethyl-2-methoxy-6-methylpyridin- 3 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.

yield:98%6
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 elesentary analysis 'H NR (500Miz, CDCla) § melting point

. scal 1. 17(3H, t, J=7.5Hz), 2.37(3H,s), 2.55
c"'uso"o’;l ""7 34"";?4 '57 (2H,q, J=7.SHz), 3.11(4H, t,J=4.6Hz),
c.ss.i ';l.' e . 69(4H, t,J=6.0Hz), 3.88(1H,s), 3.98
experisental ,

(3H,s), 6.89(1H,s), 6,94({3H,m), 7.05
C.66.10,H,7.25,N, 14.57 (1H.8). 8.21(1H.5).

115-118°C

1.17(34, t,J=7.5Hz), 2.37(3H,s), 2.55{
(2H, q, J=7.5Hz), 3.26(4H, t,J=4.5Hz),
.68(4H,t), 3.98(3H,s). 6.91{1H4,s),
.95(4H,m), 7.28{1H,»), 8.35(1H,s).

102-103°C

1.37(3H, t,J=7.5Hz), 2.37(3H,s), 2.55
(2H,q,J=8.0Hz), 3.12(4H,t), 3.63
(4H,t), 3.78(34,s), 3.97(3H,s), 6.85
(1H.s). 6.87(2H,m), 6.97(2H,m),
.19(14, s).

84-85°C

1.17(34, t,J=7.542), 2.37(3H,s), 2.55
(2H,q, J=7.5Hz), 3.04{4H.1). 3.68

(4H,t), 3.79(3H,s), 3.86(3H,s), 3.97
{3H.s), '6.43(14,d), 6.50({1H.s). 6.87
(1H.d), 6.92(1M.s). 8.21(1H,s). :

116-119°C

1. 1734, ¢, J=7.5Hz), 2.37(3H.s), z. 55
{(2H,q.J=7.5Hz), 3.14(4H.1),- 3
(4H,1), 3.85(3H,s). 3.aatsn.s) 3 g7 |
{3H,s), 6.49{1H,d), 6.60(1H,s). 6. sz-

(1H,d). 6.92(1H,s}, 8.21(IH.s).

103-104°C

] 1.17{2H,q,J=7.5H2), 2.37(3H.s), 2.55
;”;?:‘:“;:’:‘; 0“:3“113, 5 (zu q,J=7.5Hz), 3.27(4M.t). 3.74
tr e T {44, 1), 3.79(6H,s), 3.98(3H.s), 6.09

S -
c' sa’al'l . lg(lilIS)

126-127°C

® %L - e r——— s 8

1. 16(3H, t, J=7.5Hz), 2.37(3H,s). 2.55
(zu q,J=7.5Hz), 3.20(4H,t,J=4. THz),
3.69(4H,t), 3.80(3M,s), 3.86{6H,s),

.98(3H.s), 6.20{2H.s), 8.19(1H.s).

oi} phase

{CatnOs: theoretical, 4\ 37(3H.5), 2.56(2H.q, J=7.5Hz).

1.17(3H,q,J=7.5Hz), 1.48(3H,t,J=6.95

c,ss.g.:g.ss,n, 14.06 | ) 4(4H, £, J=4. 7Hz), 3.69(4H, 1, J=4.6
e
sxpert ’ 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)

96-97°C
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- exasple

.eluenun amlysis

' NR (500MHz, CDCls) 3 selting point

1.16(3H, t,J=7.5Hz), 2.36(3H,s), 2.54
(2H,q,J=7.5Hz), 3.14(4H,t), 3.45(4H,
), 3.95(3H,s), 6.83(1H,s)," 6.92(2H,
). 7.03(SH,x), 7.15(1H,n), 7.31(2H
), 8.16(1H,5).

167-168°C

.17(3H, ¢, J=7,.5Hz), 2.38(3H,s), 2.55
(2H,q, J=7.5Hz), 3.27(4H.t,J=5.0Hz),

. 70(48, ¢}, 3.95(3K,s), 6.55(1H.d),

67{1H,s), 6.91(14,n), 7.02(24,d),

11(1H,»), 7.24(2H.m), 7.34(2H,m),

19(1H, s).

oil phase

.
e
.

11

.13(3H,t,J=7.5Hiz), 2.37(3H,s), 2.55
(2H,q, J=7.5Hz), 3.14(4H,t), 3.68(4H,
). 3.9%3H,s), 6.92(I1H,s), 6.94
(2H,0), 7.06(2H,n), 8.20(IH.s).

120-121°C

12

" {(14,.s). :

-17(3H,1,97. 5Hz), 2.37(3M,s), 2.65
(2,0, =7.50z), 31641, ¢, J=5. Ohiz),
(

.66(4H, 1, J=5.1Hz), 3.98(3H.s), 6.89| ©if phase

IH,s), 6.91{2H,m), 6.99(2H,m), 8.19

13

ICackizcNz0oF 2 theoretical,
IC.61.53,H,6.20,N,14. 35

experinental, g
C.61.31,H,6.27, N, 14. 04

2,q), 3.29(4H,t,J=5.5Hz), 3.68(4H,]
,J=5.SHz), 3.99(3H.s), 6.28(IH.m).; f1s-nec

1.17(30,1,J=7. 5¥z), 2.38(3H,s), 2.56]
(

L

.32(2H,d), 6.89(1H.5). 8.18(1H,s).

14

2H,q, J=7.5Hz), 3.31(4H,,J=5.0H2),
. 63(4H, v, J=5.0Hz), 3.98(3H,s),
.91(1H,d), 7.09(1H,d), 7.12(2H.=).
.39(1H,m). 8.19(1H,s).

1.17(3H,,J=7.5Hz), 2.37(3H.s). 2.56
(
_ 113-115°C

18

.19(3H, ¢, J=7.50z), 2.38(3H,s), 2.56
(2H, q, J=7.Oiz), 3.10(4H, t, J=S. Otiz),

. 69(4H, t, J=5.0Hz), 3.99(3H,s).
.82(1H,d), 6.91(IH,s), 7.04(2H.m),
.40(1H, ), 8.22(1H,s).

97-389°C

16

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
(1H,d), 6.86(1H.d), 6.89(2H.d). 7.18
(1H.n), 8.18(1H,n).

104-105°C

F.n(su.t,.l:v.sm). 2.38(3H,s), 2.55
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elenentary analysis

'y NR (500Mz, CDCl3) &

melting point

17

1.17(3H,t,J=7. 5Hz), 2.38(3H,s), 2.51
FZH.Q.J=5.0HZ). 3. 48(4H, t. J=5. OHz),

75(4H, t, J=5.0Hz), 3.98(3H,s), 6.84
3H.m), B.35(1H,s).

74-75°C

.17(38, t, J=7. 5iiz), 2.37(3!! s), 2.54
{2H, q, J=7.5Hz), 3.26(4H, t,J=5.0Hz),

. 77(4H, t,J=5.0Hz), 3.98(3H,s), 6.85
(1H,s), 6.97(2H,a), 7.31(1H, I)

. 19(1H, s).

85-86°C

19

1.17(3H, t, J=7.6Hz), 2. 37N, s) z ss
(2H,q,J=7.5Hz), 3.26(4H,t), 3.69(4H,
t), 3.98(3H,s), 6.84(1H,m), 6.91
(18,s). 6.96(2h,m), 7.29(1H.m), 8.19
(IH,s).

oil phase

1.18(34, t, J=7.5Hz), 2.39(3H,s), 2.66
(2H,q.J=7.0Hz), 3.28(4H,t, J=4.5Hz),

. 65(4H, t, J=4.5H2), 3.99(3H,s), 6.90
uu s), 7.26(2H,m), 8.23(1H,s).

162-163°C

- 21

1.17(3H, t, J=7.5Hz), 2.37(3H,s), 2.55
(2H,q,J=7.5Hz), 3.27(4H.t), 3.69{4H,
t), 3.98(3H,s). 6.84(IH,s). 6.96{3H,

), 7.39(1H,m), 8.35(1H,s).

94-34°C

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,
t), 3.98(3H,s), 6.91{1H,s), 6.98(3H,

), 7.46(1H,w), 8.19(1H,s).

99-101°C

gl

1.17(3H, t,J=7.5Hz), 2.37(3H,s), 2.55
(2H qQ.J=7.5lz), 3.25(4H,t,J=5.0lz),

.67(4H, t,J=5.0Hz), 3.98(3H,s), 6.94
(2H,m), 7.29(2H,m), 8.21(1H,s).

97-98°C

1.17(3H, t,J=7.5Hz), 2.38(3H,s), 2.55
(2H,q,J=7.6H2), 3.48(4H,t, J=5.0Hz),

-75(4H, t,J=5.0liz), 3.96(3H,s). 6.84
(24,u), 7.22(1H,s), 8.18{1H,s).

oil phase
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eleiantar:v analysis

's MR (500MHz, CDCls) &

selting point

1.17(3H, t,J=7.8lz), 2.38(3H,s), 2.55
(24,q,J=7.54z), 3.48(4H, t,J=5. Olz),
EL 75(4H, t,J=4.5Hz), 3.96{(3H,s), 6.8l
(

M,s), 6.84(2H,m), 7.22(1H,s),
.18(1H,s).

oil phlse

1.18(3H, t, J=7.5Hz), 2.34(3H,s), 2.37
(3H,s), 2.57(2H,q,J=7.5Hz), 2.96(4H,
t,J=5.0Hz), 3.65(4H,t,J=4.5Hz), 3.97
(3H,s), 6.92(1H,s), 7.02(2H,m), 7.17
{2H,m), 8.21(1H. s).

129-130°C

27

.17(3H,t,J=7.5Hz), 2.28(3H,s), 2.37
(3H,s), 2.55(2H,q,J=7.5Hz), 3.18(4H,
t,J=5.0Hz), 3.66(4H,t,J=5.0Hz), 3.97
{3H,s), - 6. anzu o), 6.91(1H,s), 2. u
(2H,2), 8.19(1H,s).

oil phase

C,69.08,H,7.91,N,14.65

experisental |
C,68.48,H,8.04,N, 14.04

. |1.18(3H,t,J=7.5Hz), 2.25(3M,s), 2.28
Collollils: thearstical, | ) "o 37(3H.5), 2.56(2H.q,4=7.5

), 2.95(4H.t), 3.65(4H,t), 3.97(3H

,s), 6.89(2H,m), 7.07(14.uw), B8.2]
(1M, s).

99-100°C

!
i

29

CaaHlaaN4O2 theoretical ,
C,69.08,H.7.91, N1465

experimental ,
C,69.31.H,7.82,N, 14.14

(3H.s). 2.55(2H.q), 3.22(4H,t,J=4.5
Hz), 3.73(4H,t,J=4.5Hz), 3.98(3H,s),
6.42 {3H.s), 6.90(1M.s), 8.35(1H,s).

1.17(3H, t,J=7.5Hz), 2.23(6H.s), 2.44 |

83-84°C

30

(3H.s), 2.53(2H,q,J=7.5Hz), 3.15(4H,
t,J=5.0Hz), 3.60(4H,t,J=5.0Hz), 4.00
(3H,s), 6.91(IH,s), 6.99(3H,m),

. 24(1H, s).

1.18(3H, t, J=8.0Hz), 2.33(6H.s), 2.39 |

122-123°C

31

1.17(3H, t,J=7.5Hz), 1.22(3H,s), 1.23
(3H,s), 2.37(3H,s), 2.55(2H,q,J=7.5
Hz), 2.87(1H,m), 3.21(4H.t1), 3.67
(4H,t), 3.97(3H,s), 6.90(3H,m), 7.17
(2H,d), 8.35(1H,s).

99-100°C

32

1.15(3H, t,J=7.5Hz), 1.22(34,s), 1.23
(3H.s). 2.38(3H,5), 2.94(4H,t), 3.07

(1H,m), 3.16(4H,t), 4.00(3H,s), 6.84
(1H,s), 7.16{3H.m), 7.30(iH, m)
8.22(1H,s).

137-139°C
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elenentary analysis
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Lum pot

0. 91(3H, t, J=7.5Hz), 1.17(3H, t, J=7. 5liz)
, 1.35(2H,m), 1.59(2H,m), 2.37(3H, s),
2. 55(4H, q, J=4. 0Hz),
Hz), 3.66(4H,t,J=5.0Hz), 3.97(3H, s),
.82(2H,m), 6.88(1H,s), 7.11(2H, =),
.19(1H.s).

3.20 (4H,t, J=5.0

72-73C

1.17(3H, t,J=7.5Hz), 2.37(3H,s), 2.56(
3H,s), 2.57(2H,q,J=7.5Hz), 3.55(4H,t),
3.69(4H,t), 3.98(3H,s), 6.88(3H.u),
7.91(2H,u), 8.18(1H.s).

149-150°C

1.15(3H, t, J=7.5H2), 2.37(3H,5), 2.54
(2H.q, J=7.5Hz), 2.89{4H,t,J=4.8Hz},
3.38(4H, t,J=4.8Hz), 3.95(3H.s), 6.78
(1H,s), 7.03(1H,d), 7.12(1H,m), 7.3}
(3H.m), 7.41{2H,n), 7.63(2H,m),
L17{1M,s).

oi) phase

36

1.18(3N, t, J=7.5Hz), 2.38(3H,s), 2.56
(2K,q.J=7.5Hz), 3.32(4H,t), 3.72(4H,
t), 3.99(34,s), 6.92(1H,s), 7.04(2H,
). 7.40(2H,m), 7.57(SH.m),
.20{1H,s).

i 160-161°C

37

1.18(3H, t,J=7.5H82), 2.38(3H,s). 2.97
(4H,t), 3.70{4H,t). 3.98(1H.s). 6.92
L(zl'l.m). 7.11{28,m), 8.19(1H,s).

ol}l phase

38

CacklasNy0: theoretical ,
C, 64.85,H,7.07,N,15.12
experinentsl ,
C.59.89,4,7.17,N,14.73

f1.16(34, t,J=7.5H2), 2.39{(3H,s), 3.23
(4H, t, 4=5.0Hz), 3.67(4H,t), 3.98(3H,
). 6.39(1H,d), 6.45(1H,s), 6.S51{1H,
). 6.90(1H,s), 7.13(1H,am),
.17(1H,s).

148-149°C

39

1.18(3H, t,J=7.5Hz), 2.37(3H,s), 2.55
(2H4,q,J=7.5Hz), 3.16(4H,1), 3.73(4H,
t), 3.98(3H,s), 6.80(2H,m), 6.91(2K,
w), 8.17(1H, s)°

103-104°C

40

1.17(3H, t,J=7.5Hz), 2.29(3H,s), 2.38
(3H,s), 2.56(2H,q,J=7.5Hz), 3.24(4H,
t), 3.72(4H.t), 3.99(3H,s), 6.90(1H,
|s), 7.03(4H,m), 8.21(1H,s).

161-162°C
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41

' 117030, t.J=7.60z). 2.29(3H,s), 2.38
cc"'s-"”'o"‘:‘l’*"s";‘:“’;;’sa (3H,t), 2.56(2H,q,J=7.5Hz), .3.28(4H,t,
$ET T T e T =5, 0Hz), 3.68(4H.t). 3.99(3H.s). 6.65

experinental, (Z,2). 6.84(1H.d). 6.83(1H,s), 7.30
C. 6‘.3].". 13. 501".7-m. (l“.n)' 8.19(1“.8)- T

90-91°C

42

1.17(3H,t,J=7.5Hz), 2.37(3H.s), 2.55
{2H,q,J=7.5Hz), 3.18(4H,1), 3.68(4H, 1),
.99(3H,s), 6.89(2H,m), 6.99(2H,m),
. 19(1H, s). :

oil phase

43

1.18(3H, t,J=7.5Hz), 2.37(3H,s), 2.54

.65(4H, t), 3.96(3H.s), 6.77(2H.m),
l6.94(1H,s), 7.03(1H,d), 7.13(1H, m).

(2H, q, J=7.5Hz), 2.89(3H,s), 2.97(4H, 1), 108-108°C

44

- Jl17(3H,1,J=7.6H2),  2.26(3H,s), 2.57
H2H,q), 3.17(4H,t), 3.79(1H,d), 4.00

(H,2). 7.50(3H,m), 7.59(1H.d). 7.84]
Jem, ). -

“l3H,s). 6.91 (1H,5), 7.08(1H.d), 7.42]159-160%

45

) i
1.17(3H, t,J=7.5H2), 2.47(3H,s). 2. 56!

(IH,s), 7.49(4H.p), 8.01{2H.m), 8.27
(2H,m), 8.43(1H,s).

(2H,q), 3.04(4H,t), 4.05(3H,s), 5.9750u phase

46

1.18(3H,t,J=7.5Hz), 2.26(3H,s), 2.39]
(3H,s), 2.56(2H,q,J=7.5Hz), 2.82(24,8).!

-99(2H,0), 4.14(3H,s), 6.71(IH.d).;
6.82(14,d),  6.91{1Hs),  7.04(1H,u),|
8.25(1H,s).

20(2H.3).  3.46(2.0). 37B(Ms)i. .

47

CraHooiOs theoretical, . |I.17(3H, ¢, J=7.6liz), 2.37(3H,s), 2.49
C,66.31,H,7.59,N,14.06 [(3H,5), 2.55(2H4,q,J=7.5Hz), 3.11(4H,1),
experinental, 3.77(4H,t), 3.86(3H,s), 3.96(3H,s),
C.66.46,H,7.75,N,13.71 |6. 77(3H,m). 8.37(1H,s).

80-91°C

48

_ ~ [1.17(30, 1. J=7.5Hz), 2.23(3H,s), 2.37
CatlaliOy thearetical |0 oy " 38(3H.5). 2.S3(2H, q, J=7. SHz),

66.31,H,7.59,N, 14. 06
: - l - 4-06 |, o5(4n, 1, J=4.8Hz), 3.65(4H, t, J=4.6Hz),
*pe ) 3.96(3H,s), 3.98(3H,s). 6.57(2H.u).

. ,7.49,N,13.9
C,65.24,1 7 43.8.13.91 6.84{14,s), 7.03(1H,s), 8.20(1H,s).

84-85°C

REEC
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49

1.17(34, t,J=7.6Hz), 2.37(3H,s), 2.55
g(za. q,J=7.5Hz), 3.12(4H,t}, 3.70(4H,
t), 3.89(3H,s), 3.97(3H,s), 6.80(2H,
), 6.94(1H,s), B.21(1H,s).

97-98°C

1.17(3H, t. J=7. 5Hz), 2.37(3H.s), 2.57
(28, q, J=7.5Hz), 3.27(4H.t), 3.69(4H,
t), 3.80(3H,s), 3.98(3H,s), 6.50(1H,
), 6.90{1H,s). 7.54(1H,m), 7.71{1H,

), 8.19(1H s).

-0i] phase

51

1.15(38, ¢, J=7.6z), 2,37(3H,s),
[2.65(2H,q, J=7. SHiz), 3.13(4H,t), 3.67
(4H,t), 3.78(3H,s), 3.97(3M,s), 6.87
(3H,m), 8.19(IH,s).

94-95°C

220 S EPI—————— - a

1.17(3H, t, J=7.5Hz), 2.37(3H,s), 2.55
2H,.q. J=7.542), 3.15(4H,¢), 3.63(4,
t), 3.83(3H,s), 3.98(3H,s), 6.46(1H,

d), 6.69(1H,d), 6.90(IH,s), 8.18(IK,
)

149-150°C

0 ow o e

53

1.17(3H.t,J=7.5Hz), 2.31(3H,s), 2.37
. 1(3H,s), 2.55{2H, q,J=7.5Hz), - 3. }4{4H,
t), 3.66(4H.t), 3.79(3H.s), 3.95(3H,
). 6.77(1H, s}, 6.92(2H.m), 8.18(1H,

).

128-129°C

2ainne reiemerge -

1.17(34,¢,J=7.5Hz), 2.37(3H,5), 2.56

(2H,q,J=7.5Hz), 3.19(4K,t), 3.73(4H,

t), 3.93(3H,s), 3.98(3H,s). 6.B82(1H,

), 6.84(2H,m), 7.31{2M,m), 7.42(2H,
b)), 7.53(2H,m), 8.21(1H,s).

134-135°C

1.17(3H, ¢, J=7.5Hz), 2.23(3H,s), 2.38
(3H,s}, 2.56(2H,q,J=7.5Hz}, 2.95(4H,
t,J=5.0Hz), 3.66{4H.t), 3.99(3H,s).
.58(1H,d), 6.64(1H,d), 6.91(1H,s).
.05(1H, ), 8.21{1H,s).

IC2iHeNOCl1: theoretical,
C, 60.20,H,6.50,N, 13. 37
experimental,

C,59.33,H,6.16,N,12.80

188-189°C

.18(3H,t,J=8.002), 2.36(3H,s), 2.41
(3H,s), 2.57(2H.q,J=7.5Hz), 2.93(2H,
), 3.20(2H,m), 3.43(2H,m), 3.99(3H.
). 4.11(2H,w). 6.60(1H,d), 6.83(2ZH,
). 6.93(iH,s), 7.15(1H,m). 8.23(1H,

C2iHzsN(Os: theoretical,
IC,65.60,H,7.34,N,14.57
experimentsl,

C. 65.65,H,7.32,N,14.40

).

208-211°C
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57

.18(34, 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).

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=7.5Hz), 2.37(3H,s), 2.55
(24, q,J=7.5Hz), 3.04{4H, t,=5.0Hz},

. 68(4H, t,J=5. OHz), 3.98(3H,s).
.94(2H,u), 6.98(1H,m), 8.19(1H,s).

85-86°C

experimental,

CasHsoN¢Os: theoretical,
C,66.31,H,7.59,N,14.08

C.65.38,H,7.65,N,13.74

.11(3H,t,J=7.5Hz), 2.38(3H,s), 2.54

(2H,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).

oil phase

61

experimental |

CaitizsNeO2F 1 ¥ thearetical R
C. 65.27,H,7.04, N, 14. 50

C,65.87,H,7.35, N, 14.48

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(2H,m), 7.06{2H,m),
7.32(1H,s). -

oil phase !

1.16(3H, t, J=7. 5Hz2), 2.40(3H,s)., 2.54
(2H,q,J=7.5H2), 3.07(4H, t, J=5. OHz),

. 50(4H, t, J=5. OHz), 3.95(3H.s), 4.34

{24,d), 6.85{(2H,m), 6.97(24.m),

. 32(1H, s).

oll phase

63

24,q,J=7.5Hz), 3.16(4H, t,J=5.0liz},
.49(4H,1,J=5.0Hz), 3.96(3H,s), 4.33

(2H,d), 6.75(1H,m), 6.85(2H,m), 7.15

1.15(3H,t,J=8.0Hz), 2.38(3H,s), 2.54
(
(14, m), 7.46(2H.s).

oil phase

E

.15(3H,t, J=7.5Hz), 2.40(3H,s), 2.53
2H,q,J=7.5Hz), 2.76(2M,t, J=6.8lz),
,05(4H, t, J=4. BHz), 3.47(6H,m), 3.93

(3H,s), 6.87(2H,m). 6.97(24,m),

. 26{1H,s).

oi] phase
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1.14(3H, t,J=7.5Hz), 2.43(3H,s), 2.51

J=5.0Hz), 3.44(2H.m). 3.50(4H.t),
87(3H,s). 3.93(3H,s}, 6.72(1H,m},

Ezn  q,J=1.5Hz), 2.76(2H,m), 3.00(4H,

92(2H.w), 7.01(1H.m}, 7.16(1H,s).

oil phase

16(3H t,J=7.5Hz), 1.8B0(2H,q), 2.40

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

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

2.58(2H,t), 3.26
3.93(3H, 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(3H, 1, J=7. SHiz).
(2, w), 2.39(34,s),
(4H,t), 3.25(24, o),
(3H,s). 3. 90(3H s). 6.87(2H,m), 6.93
{2, w), 7.10(1H,s).

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(8H,.brs), 3.90(3H,s),
7.00{4H, w),

8.40(1H, s).

164-165° f

70

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

2.38(3H,s),
3.21(2H,m).

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

6.90(1H.5). 7.18(1H,m),

120-123C

1.18(3M, ),
2.81(4H,1), 3.20(6H,brs), 3.97(3H,s),

7.04(4H,m), 8.38(1H.s).

2.39(34,s), 2.56(24.q),

139-140°C

72

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

E. 16(3H4,t,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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(2K, q, J=7.6Hz), 3.22(4H,t), 3.66{4H,
), 3.88(3H.s), 6.93(1H,s), 6.96(3H,
). 7.13(2H,m), 7.23(2M,m), 7.36(2H,
. 8.36(1H, 5).

-22(38, t,J=7.6hz), 2.31(3H,8), 2.60 |

120-121°C

L22(3H, t, J=7. 5kz), 2.29(3H,s), 2.84
(3H,s), 2.60(2H,q,J=7.5Hz), 3.24(4R,
,J=5.0Hz), 3.63(4R, t,J=4,5Hz), 6.62

(2H,s}, 6.80(1H,d), 6.93(1H,s), 7.10

(2H.m), 8.34{1H s).

(2H,8), 7.17(1H,m), 7.27(1H,m), 7.46]

§2-53°C

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,
t,J=4.8H2), 6.9%(3H,m), 7.09(4H,m),
. 36(2H, =), 8.35(1H,s).

166-167°C

1.23(3H, t,J=7.6Hz), 2.28(3H,s), 2.3
(SH.s), 2.60(2H,q,J=7.5Hz), 3.19(4H,
t,J=5.0z), 3.95(4H.t), 6.55(3H,m), |
.94(1H,s), 7.09(2H.m), 7.20(14, o),
.38({24,u), 8.35(1H,5).

oil phase

85

1.25(34, t,J=7.2Hz), 2.30(3H,s), 2.60 !
(2H.q.J=7.6Hz), 3.21(4H,1,J=5.2Hz), .|
.62(4H.t), 3.77(6H.s). 6.08(3H,m),

L 13(2H,m), 6.93(1H,s), 7.16(1H.m),
. 36(2H. v), .8.34(1Y,s).

94-95°C

.19(3H,t,J=7.5Hz), 2.37(3H.5), 2.55
(2H,q, J=7.5Hz). 3.26(4H,t,J=5,OHz),
. 78(4H,t,J=6.0Hz), 3.98(3H.s), 6.91
(1H,s), 6.97(2H,w), 7.31{I1H,m),

. 91(1H,s). :

166-157°C

87

1.22(3H, t. J=8.0Hz), 2.31(3H,s), 2.
(24, q, J=7.5Hz), 3.10{4H,t), 3.66(4H,
t), 3.99(3H,s), 6.79(1H,m}, 6.91(IH,
), 6.93(2H,m), 7.10(28,m), 7.16(1H,
), 7.38(2H,m), 8.34(1H.s).

117-118°C

88

(24,q.J=7.5Hz), 3.22(4H, t,J=4.5Hz).
85(4K,t), 6.40{1H,n), 6.52(2H,n),

E 23(3H, t, J=7. 5Hz), 2.18(3H,s), 2.60

" 92-93°C

13(24,m), 7.37(24,m), 8.32(1M,s).
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1. 24(3H, t, J=7. 6liz), 2.52(3H,s), 2.66
(2H, g, J=8.0Hz), 3.21(4H,1); 3.45(3H,
), 3.82(4H,t). 4.12(3H,s). 7.02(4H,
), 7.43(1H.s).

185-186"C

S0

(3B, m), 7.43(1H,s).

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

102-103°C

91

1.22(3H,t,J=7.5Hz), 2.53(3H,s). 2.66
Eza . q, J=7. SHz), 3.35(4H,t); 3.47(3H,

3.81(41,t), 4.23(1H,q,J=5. THz),
88(2H,m), 6.94(1H,s), 7.22(2H,m).|

71{1H.s).

ojl phase

92

(2H,q,J=8.0Hz),  3.11{4H, ¢, J=5.0Hz),

. 70{4H, t, J=6.0Hz), 3.72(6H,s). 6.68

. 22(3H,t,J=7.5Hz), 2.49(3H,s}, 2.63
(1H,m), 6.88(2H,m), 7.05(1H,m), 7.88

"K1H,s). 8.23(14,s).

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=5.0Hz),
.67(4H,t,J=5.0H2), 3.78(6H.s), 6.05
(1H.s). 6.09(2H,s). 7.89(IH,s).

8.26(1H,s).

S—

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, t,J=7.5Hz), 1.4B(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, t,J=7.5Hz), 1.48{%H,s), 2.39
(3H,s), 2.58(2H,q), 2.95(4H,t), 3.12

(4H,t), 3.57(4H,t), 3.70(4H,t), 3.91

(3H,s), 6.94(3H.m}, 7.06(1H, ),
.58(1H,s), 8.25(1H,s).

152-153°C
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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, §,13.99,S,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
wental. \ 314 08,5,7.77 |(1H,0), 8.11(1H,s).

133-134°C

Slz), 3.39(4H,t,J=5.1Hz), 3.98(3H,
). 4.18(4H,t), 6.79(1H,n), 6.90(2H,

E 17(38,t), 2.47(3H,s), 2. 55(2H q.d=
). 7.19(1H.»), 8.11(1H.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

w& 61.37. 1. 7. o2, [1- 1963, £, J<7. 5Hz), 2.40(3H,5), 2.58
tical, N.'13 oL, 's '7 45 "{(2H,q. J=7.5Hz), 3.36(4H,t,J=4.5Hz),
everi= ¢ 61 47.H.7.25, . 75(6H,s), 3.96(3H,s), 4.13(4H.1),

' . 09(34,m), 8.13(IH,s).

mental, \ 13.21,5.7.47
S : 1.20(34, t, J=7.5Hz), 2.40(3H.s). 2.58 !

186-167°C

101

(zn q,J=8.0Hz), 3.37(4H.t), 3.96(3H.
) 4.15(4H.1), 6.98(2H.8). 7.4601H, !.
ls), 8.13(1H,s).

! 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=7.5Hz), 2.39(3H,s), 2.53
(2H,q.J=7.5Hz), 3.23(4H, t,J=5.0Hz),
,64(2H, ), 3.79(6H,s), 3.79(2H, 1),
.86(1H,5), 6.12(2H,s), 7.30(1H.s).

oil phase
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105

1.17(3H, t,J=7.5Hz), 2.42(34.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
.. 7 |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

{CistizaN0:Cl1: theoretical. [2.19(3H,s), 2.34(3H.s). 3.27(4H,t,J= |

C,60.88,H,6.18,N,14.95 |5.2Hz), 3.66(4H, t,J=5.0Hz), 3.98
experinental , ~ |(3H,s), 6.80(IH,d). 6.86(2H,m), 6.90
C,60.87, H,6.28,N, 14.86_|(14,5), 7.21(1H.n), 8.14(1H,5).

95-96°C

110

12.19(34, s}, 2.34(3H,s), 3.14(4H,t,J=
.9Hz), 3.68(4H,t,J=4.8Hz), 3.98(3H,
). 6.88(1H,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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113

3-18(30.5), 2.33(30,5), 3.25(4H. ¢, 0=
Fonz). 3.67(4H, t, J=4.3Hz), 3.97(3M,s),

38(14,d), 6.46(1H,s), 6.54(1H.d),
87(1H,s), 7.13(1H4,t), 8.13(1H,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

118

CartHaaND¢* theoretical,
C,62.98,H,7.05,N,13,99 I8
experinental, '
C,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

119

CaiHaoNO2: theoretical,

iC. 68.45,R,7.66,N,15.20
 expertmental ,
C,68.26,H,7.97,N,14.99

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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121

19(3H, s).

2.26(30,5), 2.34(30,3),

,O5(4H, t, J=4. 8z), 3.64(4H,t,J=
.8Hz), 3.78(3H,s), 3.97(3H,s), 6.57
(14,d), 6.58(1H,s), 7.11(18,d),

. 32(1H, s).

127-130°C

122

19(3H, s),
. 94(4H, t),
. 69(1H, d),
. O4(1H, d),

2.30(3H4,s). 2.42(3H.s),
3.69(4H,t), 3.97(3H,s),
6.82(1H,s), 6.88(IH,s),
8.14(Id.s). -

184-185°C

123

04(3H,s),
. 67(4H, ),

65(1H,d),

2.33(3H, 5),
3.89%(3H, s),
6.81(1H,d),

3.97{34,s).
8.14(1H,s).

3.15(4H,t), .

172-176°C

124

20{3H,s),
.76(4H, t),
.11{1H,d),
.61{1H,d),

3.17(4H4,t).
6.94(14,s),
7._50(1H.n).

2.48(3H, s),
4.00(3H,s),
7.40(1H, m),
8. 19(1H, s).

202-204°C

125

. 49(4H, m}, .

.21(3H, s),
. 77{4H, t),
. 43({1H, s).

3.04{4H, 1),
6.97(1H, ).
8.27(1H.m).

2.44{34, s),
4.05(34, s),
8.01(2H, m),

103-104°C |

126

2.43(3H, s) 3.39(4H, ¢, J=

(14.d). 6.96(1H,s), 7.24

.22{34, s},
. 0Hz), 4.02(3H,s), 4. 17(4H t), 6.87
{1H4.d), '6.91

{2H,=), 8.12{1H,s).

1ea-i§9°c 3

127

.21(3H,s),
=5. OHz),
.87(1H, s).
.12(1H, s).

. 4.02(3H,s),

2.42(3H,s),

6.91(24,d),

3.38(4H, ¢,
4.17(4H, t),
6.96(1H,s),

oil phase

128

17(3H,s),
19(3H, 5),
95{4H, m),

tical. \ 14 50,8,8.29
experi- C,62.60,H,7.19

theore- cszlsus'st

2.36(3H,s), 3.30(4H, 1),
3.96(3H,s), 4.21(4H,1),
8.03(1H,s).

160-161°C

mental, N 14.70,S,8.48
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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(2H,n), 2.87(4H,m), 3.27(4H,t,J=

.OHz), 3.68(4H, t,J=5.0Hz), 4.00(3H,
), 6.97(3H,n), 7.07(1H,a),
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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137

0.90(3H,s), 0.91(3H,s), 2.07(1H.m), .
.49(3H,d), 3.29(3H,1,J5.00z), 3.74 | ;) Lioee
(4K, t, J=4.8Hz), 4.00(3H,s), 6.69(IH,m}),|
.89(2H,m), 7.21{1H,mn), 8.24(1H,m).

138

0.91(34,s). 0.92(3H,s), 2.08(1H,m),
2.54(3H,d), 3.32(4H,t), 3.95(4H,t),
4.20(3H,s), 6.70(1H,d), 6.83(1H,s),
7. 14(3H, m), 8.26(1H,s).

oll phase

139

.03(4H,t), 3.69(4H,t), 3.78(3H,s),
.02(34,s), 6.890(4H,m), 7.04(1H,s), 168-169°

.77(1H,dd), 8.40(1H,dd).

140

02(3H,s), 6.84(4H,m), 6.91(1H,m), 173-174°C

E 13(4H,t), 3.71{4H,t), 3.89(3H,s),
05(1H, m), 7.78{1H.m), 8.42(1H,um),

141

'( 34,s), 6.89(14,m), 7.04(1H,s), 7.32 }133-135°C|

27(3H t.J=5.0Hz), 3.69(4H,t), 4.03

(2H.2), 7.78(1H.dd), 8.40(1H,dd).

142

. 28(4H, ¢, J=5. 2Hz), 3.69(4H,t,J= |
.OHz), 4.03(3H,s), 6.83(14,m), 6.90

(3#,m), 7,20(14.m), 7.79(1H.n), 95-96°C
. 40(18, ).

143

117430, t, J=7.5Hz), 2.37(30.5). 2.54
(24,q), 3.17(4H,t.J=3.2Hz). 3.66(4H,
t), 3.98(3,5), 4.56(1H,5). 6.93(1H, 225-227°C
), 7.00{2H,m), 8.19{1H,s).

144

(2H,q,J=7.5Hz), 3.07(4H,t), 3.49(4H,t),
.95(34, 5), 4.34(2H,4), 4.53(1H, 5), |143-145°C
97{24,m), 7.32(1H,s), 7.79{1H,s). '

E 16(3H, t, J=7.5Hz), 2.40(3H,s)., 2.54
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145

1.11(3H, t, J=7.5Hz), 2.30(3H,s), 2.42
(2H,q), 3.04(4H,t), 3.48(4H,t), 4.06
{2H,d), 4.28(2H,d), 4.36(1H,s), 6.97
(2H,»), 7.34(1H,s), 7.84(1N,s).

‘0il phase

146

1.22(3H,t), 2.29{3H.s). 2.37(2H.q),
.13(4H,t), 3.41(4H,t), 3.56(2H,d),

.27(4H,s), 6.90(3H,m), 7.04(S5H, s),
. 25({5H, s).

oi}] phase

147

4B(3H.s), 3.04(4H,t), 3.54(4H,t),
36(2H,q), 5.98(2H,d), 6.80(3H,m),

f . 91(34, s) 1.02(3H,s). 1.28(3H,t),
. 68(1H, s).

oil] phase |

148

1.14(3H,t,J=7.5Hz), 2.35(3H,s), 2.43

- (24,q,J=7.5Hz),  3.51(4H,t,J=4.6Hz),
.90(4H, t, J=4.6Hz), 3.92(3H,s), 6.18
(18,d), 7.21{2H,dd), 7.65(1H,m), 7.78

14, s).

158-159°C ;
!
15
]

149

1.09(3H, t, J=7.5Hz), 2. 38(3H.s). 2.54
(2H,q,J=7.5Hz).  3.31{4H, t, J=5.0Hz),
.63(4H, t,J=5.0Hz), 3.92(3H,s), 6. 84
(1H,d), 6.96(2H,dd), 7.21(1H.d).
(1H, s) j

198-199°C '
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"Antitumor activities of the compounds of present invention were tested.

Antitumor activities of compounds of the present invention were tested in
vitro against 5 kinds of human turnor cell lines and 2 kinds of leukemia
tumor ce_ll lines. The method of in vn:ro test is as follows.

Example 1)
In vitro antitumor effect against human tumor cell lines
A. Tumor cell line : A549  (human non-small lung cell)

SKOV-3  (human ovarian) |

HCT-15  (human colon)

XT 498  (human CNS)

_ SKMEL 2 (human melanoma)

B. Method of test(SRB Assay Method) :
a. Human solid tumor _cell lines, A59%{non-small Ilung cell),
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

which the cells were sticked on.

b. 5% 10°-2x10* cells were added into each well of 96-well plate and cultured
in 5% CO2 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
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.
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.

C. Calculation of resuit
a. Time zero{Tz) value was determined by obtainment of SRB protein value

at the point of time drugs' were added.
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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 - snmulahon, net growr.h 1nh1b1t10n, net killing etc.
were determined 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.

* REFERENCE -
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)

2) L.V. Rubinstein, R.H. Shoemarker, 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. t. Vislica.
J. Warren, H. Bokesh, S. Kenny and M. R. Boyd..J. Natl. Cang:er ins., &2
1107(1990) :

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

.solid cancer cell lines. Especially, compounds of example 1), 6), 13), 16), 28).

29), 38), 41), 47), 48), 49), 50), 53), 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
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NET GROWTH AS% OF CONTROL (Conc. sg/sL)
EXAMPLE _
b A594 SK-0V-3 SK-MEL~-2 XF-498 HCT-15
62 3.5875 0.2431 0.2894 1.1457 0.2950
9] 0.5284 0.3156 0. 5562 0.9176 0.5979
97 0.3518 0.0536 0.01778 0.2365 0.1489
98 0.3489 0.0645 0.1822 0.2229 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
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 00002677 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 0.0065951
129 0.0000119 0.0000033 0. 0000389 0.0000117 0.0000384
144 1.0350 0. 6289 0.6060 4.4550 0. 4738 *
148 0.5767 0.3129 0.1582 0.7615 0.3203 7
149 0.3883 0.1819 0.1731 0. 4255 0.0471 |
Cisplatin|  0.8184 0.7134 0.7147 0.7771 3.0381 ]
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Exampie 2)
+ In vitro antitumor effects against animal leukemia cells.
A. Material of experiment
Tumor cell lines : L1210(mouse leukemla cell)
P388 (mouse lymphoid neoplasma cell)

- B. Method of experiment(Dyé Exclusion Assay)

1) L1210 and P388 cells that were cultured in RPMI 1640 media containing
10 % FBS were regulated as the ceil concentration of 1x10° cells/ml.

2) Sample drugs diluted with log dose were added into the cells, and it
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
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.
Cancer |

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) _

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) '

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
activities than those of the control drug, mytomicin C.
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m EDso (;g/ml.') _
wd L1210 . P38
1 1.6 0.6
6 0.6 0.3 .
, 13 1.7 1.6 i
' 16 1.8 1.6
29 0.4 0.5
38 1.4 1.0 E
41 1.4 2.0 ‘
47 0.3 0.3
' 48 1.9 1.8
‘ 49 1.3 0.6
f - — -
; a7 2.0 1.6
: 98 2.0 2.1
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BUNPLE " EDso { ug/ulL)
MM L1210 . P388
108 0.8 0.9
18 0.06 0.06
119 2.2 2.0
120 0.3 0.1
128 0.5 0.2
148 1.5 1.3 j
1
149 0.9 1.6 !
1.6 1.1

‘ mitomyéiﬁ c
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In vivo antitmmor activity test was carried out in mice with samples having
significance in in vitro test.

Example 3)
* In vivo antitumor effects against mouse leukemia.P388 cells.
A. Material of experiment |
BDFI mice were used.
B. Method of experiment _ _

1) Leukemia FP388 cells being transfer-cultured succesively in DBA/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
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
times of each tesled 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
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
Animal : BDFI mouse ( 8 mice/ group )
Tumor _ ! mouse P388
Inoculum size : 10° cells/mouse
Inoculum site ! ip.
Treatment site : i_. P
Treatment time :days 1,5, 9
Parameter : median. survival time

Criteria : T/C %



WO 96/21648 PCT/KR96/00005

10

15

20

30

-79 -

C. Result _
Through in vivo experiment using P388 mouse cancer cells, significant

antitumor effect of the compounds of example 1), 6), 16), 29) were observed.

Example No. | Dose (mg/kg) | T/C(%) | etc.
100 134.6
1 50 i 1091
100 183.3
6 50 {1333 .
1
100 i 1318
16 _ 50 [ 1136
| 100 ! 1909 ,
P29 50 134
- Example 4)

_ * 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
1) After 1g of tumor was added into 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.
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.

*REFERENCE _
A. Goldin, J. M. Venditti, J. S. Macdonald, F. M. Muggia, J.E.Henney and V.

T. DeVita, Euro.).Cancer, 17, 128(1981).

B N B R = o P S N A A

I
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» Experimental Conditions for Mouse B16 melanoma.

Animal ~ :BDFI mouse ( 8 mice /group)
Inoculum size :10° cells/mouse

Inoculum site -4 p.

Treatment site ip

Treatment time days 1,5, 9

Parameter | ‘median survival time

Criteria e TC %
C. Results

_With. in vivo experiment using B16 mouse melanoma solid tumor, it was
observed that the compounds of examples 6), 16) etc. have the significant
antimumor activities, : -

Example No. Dose [ T/Cs) Etc. ]'
200 f 1394
6 100 122 '

50 L i
200 E 1182
16 100 | 1223 ’

50 ! 1152

Example 5)

* Acute toxicity test ( LDso. ) : Litchfield-Wilcoxon method.

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
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.
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The results are shown at the next table.

Example No. _ LDsoemg/ml)
' ip. p-0.

6 2485 >622
28 >1,800 >2,000
61 >1,687
g7 X L100 |
98 >1,800 _ _ >2,000
108 | >2000 >3,110
109 . 2000 >2,073
118 1828 ' - 5118
148 4253

149 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
accordingly have solved the problems of dfugs by the prior art such as
restriction of dosage, toxicity, elc.

Tablets: (examples 1-4)
Tablet(250mg) was prepared with the ingredients of the following table by
convgnﬁonal tablet manufacturing method.

sodium starch glycolate
magnesium stereate

Examples ingredients(mg)

1 compound of example 1 20
lactose 120

microcrystalline cellulose 30

com starch 40

‘povidone 30

8

2

2 - compound of example 148 2
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25

30

lactose

microcrystalline cellulose
com starch

povidone

sodium starch glycolate
magnesium stearate

compound of example 16
lactose
microcrystalline cellulose

- corn starch

-povidone
sodium starch glycolate
.magnesium stearate

compound of example 149

lactose
microcryvstalline cellulose

' corn starch

povidone _
sodium starch glycolate
magnesium stearate

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

110

40
45
3
8
2

Nmﬁ8&§-8

10
105

PCT/KR96/0000S
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corn starch

povidone _

sodium starch glycolate
magnesium Stearate

7 compound of example 16
lactose '
corn starch
povidone
sodium starch glycolate
magnesium stearate

8 compound of example 149
lactose
corn starch
povidone
sodium starch glycolate
magnesium stearate

Injectable preparations {(examples 9 - 16)

PCT/KR96/0000S

Injectable preparations( 5ml of ampoule and vial) were prepared with the

ingrediemts of the following tables_ by

manufacturing method.
Examples (ampoule) "ingtedients _
-9 compound of example 1
polyoxy 35 castor oil '
absolute ethanol
distilled water for inj.

10 compound of example 148
polyoxy 35 castor oil
absolute ethanol
distilled water for inj.

11 compound of exémple 16
polyoxy 35 castor oil

the

conventional

4000mg
1.17mi

g.s.

30mg
3200mg
1.97m}

. q.s.

injection
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12

Example 13(vial)

14

15

16

absolute ethanol
distilled water for inj.

compound of example 149
polyoxy 35 castor oil
absolute ethanol

distilled water for inj.

compound of example 1
polyoxy 35 castor oil
absolute ethanol
distiled water for inj.

compound of example 148

' 'pofyoxy- 35 castor oil

absolute ethanol
distilled water for inj.

compound of example 16
polyoxy 35 castor oil
absolute ethanol

distilled water for inj.

compound of example 149
polyoxy 35 castor oil
absolute ethanol

distilled water for inj.

Qintment{examples 17 - 20)

Ointment(lg) was prepared with the ingredients of the following table by
the conventional ointment manufacturing method.

Examples
17

ingredients(mg)
compound of example 1

polyoxy 40 hydro_genat.ed castor oil

absolute ethanol
sodium p-oxybenzoate

PCT/KRI6/00005

1.68ml
as. .

2.16ml
Q.s.

1.17ml
q.s.

3200mg
1.97ml
q.s.

1.68ml
q.s.

2.16ml
q.s.

6
350
100

15
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18

19

NaHzP0,
citric acid
propyleneglycol
glycerine
cetosteary! alcohol
cetiol H. E.
purified water

compound of example 148

" polyoxy 40 hydrogenated castor oil

absolute ethanol
sodium p-oxybenzoate
NaH2P0, '
citric acid
propyleneglycol
glycerine

cetosteary! alcohol
cetiol H. E.
purified water

"compound of example 16

polvoxy 40 hydrogenated castor oil
absolute ethanol '
sodium p-oxybenzoate

NaH2P0s

citric acid

propylenegiycol

glycerine

cetosteary! alcohol

cetiol H. E.

purified water

compound of example 149

polvoxy 40 hydrogenated castor oil
absolute ethanol

sodium p oxybenzoate

NaH:P04

150

130
q.s..

100
1.5
1.06
148

150
50
145
q.s.

150
1.5
1.06
1.48
150
150
100
135
q.s.

100
1.5
1.06
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citric acid
propyleneglycol
glycerine
cetostearyl alcohol
cetiol H. E.
purified water

Suppository(examples 21-24)

Suppository(lg) was prepared with the ingredients of the following table

by conventional suppository manufacturing method.

Example
21

ingredients(mg)
compound of example 1
polyoxy 35 castor ail
glycerine '
propyleneglycol
stearyl alcohol
stearic acid
Witepsol@
glycervimonostearate

compound of example 148
polyoxy 35 castor oil
glycerine '
propyleneglycol

stearyl alcohol

stearic acid

Witepsol®
glycerylmonostearate

compound of example 16
polyoxy 35 castor oil
glycerine

propyleneglycol

stearyl alcohol

stearic acid

Wite.psol®

s8eesgald,

TEE L

414
100

EEEEE

PCT/KR96/00005

148

100
100
147

'q.s.
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glycerylmonostearate : 80

24 compound of example 149 6
5 polvoxy 35 castor oil 225
glycerine |
propyleneglycol
stearyl alcohol
_ stearic acid
10 . . ' .Witepsol®
glycerylmonostearate 75

gagsa

Oral solution(example 25-28) .
Oral solution(100mi) was prepared with the ingredients of the following
15 tables by the conventional oral solution manufacturing 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.
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-7 compound of example 16 30mg
polyoxy 35 castor oil ' 25g
_ absolute ethanol 2ml
5 propyleneglycol | 20g
polyethyleneglycol 400 15g
Tween 80 : 7g
methyl p~oxybenzoate 0.lg
purified sugar ) 15g
10 herb perfume : 0.15ml -
purified water _ q.s.
p compound of example 149 30mg
polyoxy 35 castor oil - . 30g
15 ' absolute ethanol _ 2ml
propyleneglycol : 17g
polyethyleneglycol 400 12¢
Tween 80 10g
methyl p-oxybenzoate 0.1g
20 purified sugar - 13g
herb perfume 0.15mi
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
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31

mannitol

' sugar

corn starch

" povidone

scdium starch glycolate
magnesium stearate

compound of example 16
mannitol

sugar

corn starch

povidone

sodium starch glycolate
magnesium stearate

compound of example 149

mannitol .-

sugar
corn starch

povidone :
sodium starch glycolate
magnesium stearate

' PCT/KR96/00005
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What is claimed is :

' PCT/KR96/00005

1. A compound of the general formula(l) and pharmaceutically acceptabie

‘acid addition salt thereof.

H*J'\{Nf_\(d-&

(N

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. hyvdroxy.

nitro, C; Cs Jower ester.

Ci C; lower alkyl, Ci-Cy lower alkoxy, arvl. arvialkoxy or unsaturated amine:
lis an integer of 0 7 m and n are independently an integer of 0- 11 W is
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 GIOUD: . - L
2. A _compound of the general formula (1) .as ddlmed m clalm 1, wherein 7

is oxo group,

x Rs Ry
N\
BeY ”“‘"U"*@“’
' . : /
R N~ R; R

(1)

wherein R;, Rz, Rs, R, Ra Ri. R, 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

d

compound of the general
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- formula (1) or acid addition salt thereof as active ingredient and one or more
conventional adjuvants selected from the group consisting of conventional
vehicles, binding agent, degrading agent, lubricating agent, dissolving agent,

-91-

PCT/KR96/00005

aids for dissolution, stabilizing agmt. base of ointment, pH-adjustling agent,

perfume or the like.

)

wherein R;, Rs, Rs, Ry, Rs, R, R3, |, m, n, W, X, Yand Z ai'e the same with

those in the claim 1.

R O VR |




