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Piperazine derivatives and process for the preparation thereof 

The· present invention relates to new piperazine derivatives of the 
general formula (I) 

(I ) 

wherein R1 and & are independently hydrogen, substituted or 

15 unsubstituted Ci-Cs alkyl, substituted or unsubstituted C:rCs cycloalkyl, 
substituted or ~substituted Cz-CS unsaturated alkyl, ketone, substituted 
or unsubstituted aryl, substituted or unsubstituted C1-C4 alkoxy, 

substituted or unsubstituted arylhydroxy, substituted or unsubstituted 

amino, C1-Ct lower est.er, Ci-Ct lower thioester, thiol, substituted or 

20 unsubstituted earboxyl, e(JOxY, substituted or unsubstituted Ct ;_C4 lower 

thioalltoxy; or R1 and Ra are fused to form Ca-C.t saturated or 

unsaturated chain; Ra. R., Rs, R& and R1 are independently hydrogen. 

halogen, hydroxy, nitro, Ci-Ct lower ester, Ci-Ct lower alkyl, C1-C4 

lower thioalkyl, substituted or unsubstituted Cs-Cis cycloalkyl, C1-C4 
25 lower atkoxy, C1-C.. lower thioalkoxy, substituted or unsubstituted aryl, 

substituted or unsubstituted lower arylalkox.y, substituted or 

unsubstituted lower alkylamino, or lower alkyl substituted or 

unsubstituted carbamate; or among R3, Re. Rs, & and R1, two adjacent 
groups are bonded· with each other to form 1,2-phenylene or 

30 2,3-naphthylene; X is oxygen, sulfur, or substituted or unsubstituted 

imino; Y is bonded at the 3-position or 4-position of the aromatic ring 

pa1t wherein Y is oxygen or -NRs- (wherein, Re is the same with the 

above-mentioned Ra.); Z is hydroxy, Ci-Cc lower alkoxy, C1-Cs lower 

thioalkoxy, substituted or unsubstituted aryloxy, C1-C4 lower alkylamino, 

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

In the above defmitions, C1-CS alkyl means straight <>r branched alkyl 
group such as methyl, ethyl, propyl, isopropyl, n-butyl, isobutyl, 

5 te1t-butyl, pentyl, iso-pentyl, bexyl, heptyl, octyl, 2-methylpentyl or the 
like. 
C1-C.i lower alkyl means methyl, ethyl, propyl. iso-propyl, n-butyl, 
iso-butyl or tert-butyl 
Substituted or unsubstituted CrC& · cycloalkyl means substituted or 

10 unsubstituted cycloalkyl such as cyclopropyl, cyclobutyl, cyclopentyl, 
cyclohexyl, substituted cyclopropyl, substituted cyclopentyl. substituted 
cyclohexyl or the like. 
C1-C. lower ester means a carboxyl group esterified by a lower alkyl 
group. 

15 C1-C4 lower alkoxy means methoxy, ethoxy, protJOXY. iSOJJrOPoXY. 
butyloxy, isobutyloxy, tert-butylox.y group or the like. 
CrC.i J<>wer thiadlkoxy means methylthio, ethylthio, propylthio. 
is<>propylthio, butylthio, isobutylthio, tert-butylthio group ur the lil<e. 
Ci-Ct lower alkylamino means methylamino, ethylamino, tJropylamiru>. 

20 butylamino group or the like. 
Aryloxy means phenoxy, substituted phenoxy, nnphthylox;y or 
substituted naphthyloxy or the like. 
Cycloamino group containing 1-5 nitrogen atoms means pyrrolidinyl. 
pyrrolinyL imidazolyl, imidazolidinyl, pyrazolyl, pyrdZolinyl, 1>YrclZ01idinyl, 

25 triazolyl, tetrdZOIYl. piperazinyl or the like. 

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

30 formulaU) and acid addition salts thereof have not only prominent 
antitumor activities but very low toxicities. 
Accordingly. the one object of the present invention is to µrovide the 
novel com1:>0unds of the general fonnula(l) and acid addition salts 
thereof having not only prominent antitumor activities but very low 

35 toxicities. 
Th!:! other object of the present invention is to pmvide a procesi; for 
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the preparation of the compounds of general fonnula(D and acid 

addition salts thereof. 

The comPminds of the present invention can be mixed with 

phannaceuticalJy acceptable vehicles by a known method to give 

5 pharmaceutical compositions and the pharmaceutical compositions can be 

used to prevent or treat with various kinds of tumors of human beings 

or mammals. 

Therefore. another object of the present invention is to provide 

pharmaceutical compositions containing the compounds e>f the general 
10 fonnula(I) or acid addition salts thereof as active ingredients. 

Acids which can be reacted with the compounds of the generdl 

formulaa> to form acid addition salts are pharmaceutically acceptable 
inorganic or organic acidsi for example. inorganic acids such as 

hydrochloric acid, bromic acid, sulfuric acid, ph()sphuric acid. nitric acid: 

15 <Jrganic acids such as formic acid, acetic acid, propionic acid, succinic 
acid, citric acid, maleic acid, malonic acid, glycolic acid, lactic acid; 

amino acids such as glycine. alanine, valine, leucin~ isoleucine. ~rine. 

cysteine. cystine, asparaginic acid. gJutamic acid, lysine, arginine, 

tyrosine. praline; sulfonic acids such as methane sulfunic acid.· ethane 

20 sulfunic acid. benzene sulfonic acid, toluene sulfonic acid; or th~ like. 
Vehicles which can be used in the preparation of phurmaceutica1 
compusitions containing the compounds of the gent:ral fonnula(I) as 

active ingredients are sweetening agent. binding agent dissolving agent, 

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

25 adsorbent. degrading agent, antioxident, antiseptics, lubricating agent, 

filler, perfume or the like; such as lactose. dextrose. sucrose, mannitol. 
sorbitol, cellulose, glycine, silica, talc, stearic acid, stearin, magnesium 
stearate, calcium stearate, magnesium aluminum silicat~ starch, gelatine, 

tragacanth gum, glycine, silica. alginic acid. sodium alginate, methyl 

30 cellulose,. sodium carboxy methyl cellulose, agar, water. ethanol, 

rx>lyethylenglycol;.,_polyvinyl pyrrolidone, sodium chloride, Potassium 
chloride. orcmge essence, strawberry essence. vanila aroma or the like. 

Daily dosage of the compound of the gener-cll formula(!) may be varied 
depending on age, sex of patient and the degree of disease. Daily 

35 dosage is l.Omg to 5,000mg may be administered one tu severdl times. 
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The comJ>OUDds of the genera) formula (I) according to the present 
invention may be prepared by the following scheme l. 

Scheme I 

Ri~YH 

~~z 
(a) 

Base 

~rovldlng·agent 
Ue: .. 

+ 

(l) 

wherein R1. Ri. Ra. Rt. Rs; Ro, R1, A., X. Y and Z are as defined 
above, and Lie is a leaving group such as halogen atom, sulfonyl or 

25 the like. 

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

30 the compound of the general fonnu1a(b) with a compound of the 
general formuJa(ci to give the compound of the generdl formula(!). 
The used -C(=X)-group-providing agent preferably b~ selected from 

1.1-carbonyldiimidazol~ 1,1-carbonylthiodiimidazole, phosgene, 

thiorlhosgene, carbonyldiphenoxide, phenylchloroformate or the like. 
35 The reaction may be carried out in conventional organic solvent such 

as, for example. tetrahydrofuran. dichloromethane. chloroform. 

• 
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acetonitrile. 
And also the reaction is preferably carried out in the presence of 
coupling agent such as conventional inorganic or organic base. Such 
conventional inorganic or organic base used in the reaction means 

5 sodium hydride, potassium hydride, sodium. hydroxide, potassium 
hydroxide, sodium carbonate. potassium carbonate, cesium carbonate. 
sodium bicarbonate. potassium bicarbonate. triethylamine, pyridine. DBU 
or the like, and 1-1.5 equivalent, preferably 1-1.1 equivalent thereof 
may be used. 

10 The reaction may be carried out between 3'C and boiling JlC>int of the 
solvent used. preferably at sot-loot for 5 - 48 hours, preferably for 
10 - 24 hours. 

15 

20 

25 

30 

35 

-C( = X)-group-providing agent may be used in an amount of I - 1.5 
~ivalent, preferably 1-1.1 equivalent to the starting compound. 

A comJ)uund of the general formula(!) wherein Y is -NRir muy be 
prepared by the following scheme n 

Scheme U. 

(la) 

l Ra provldlnt a1ent 

(lb) 
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wherein, R1. lb. &. R4, &, Ro, R1, Ra. A. X and Z are as defined above. 

A compound of the general formula(Ib) above may be prepared 

eff~ctively by introducing Rs providing agent into a comJJound of the 

5 general formula(la). 

Rs providing agent preferably used in the above reaction is Cr-C" fower 

alkylhalogen, Cr-Ca lower alkyl sulfonate, substituted or unsubstituted 
C:rCtt cycloalkylhalogen, arylbalogen, substituted or unsubstituted c~-cll 

10 cycloalkyl sulfonate. arylsulfonate, or the like. 

Ci-Ci:; lower alkylhalogen means methylchloride. methylbromide. 

methyliodide, ethylchloride, ethylbromide. ethyli<>dide. pro1>ylchloride, 

propylbromide, propyliodide, butylchloride, butylbromide. butyliodide. 

15 pentylchloride, pentyJbromide, pentyliodide, ethylbromoacetate. or the lik~. 

C1-CN lower alkyl sulfonate means methylsulfonate, ethylsulfonalt!, 

propylsulfonate, butylsulfonate, pentylsulfonate, or the like. 

20 Substituted or unsubstituted·· C3:-Cs cycloalkylhalogen cyclopropylchloride. 

cyclopropylbromide, cyclopropyliodide, cyclobutylchloride, 

cyc)obutylbromide. cydobutyliodide. cyclopentylchloride, 

cyclopentylbromide. cyclopentyliodide. cyclohexylchl<>rid~. 

cyclohexylbromide, cyclohelC.yliodide, cyclopropyl methylchloride, 

25 cyclopropyl methylbromide, cyclopropyl methyliodide, cyclobutyl 

methylchloride. cyclobutyl methylbromide, cyclobutyl methyliodide, 

cycloµentyl methylchloride, cyclopentyl methylbromide, cyclopentyl 
methyliodide, cyclohexyl methylchloride, cyclohexyl methylbromide, 

cyclohexyl methylioclide, or the like. 

30 
Arylhalogen means benzylchloride, benzylbromide, benzyliodide, 
benzoylchloride, benzoylbromide, benzoyliodide, toluylchloride. 

toluylbromide, toluyliodide. or the like. 

35 Substituted or unsubstituted C3-Ca cycloalkyl sulfonate means 

cycl<mmpyl sulfonate, cyclobutyl sulfonate. cyclcmentyl sulfonate. 
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cyclohexyl sulfonate. methylcyclopropyl sulfonate. methylcyclobutyl 
sulfonate. methylcyclopentyl sulfonate. methylcyclohexyl sulfonate. or the 
like. 

5 Arylsulfonate means benzyl sulfonate, benzoyl sulfonate. toluyl sulfonate. 

or the like. 

More particularly, a compound of the general formula Clal may be 

reacted with an alkylating agent or arylating agent in a solvent at the 
10 temperature of 25-BO'C, for 30 minutes - 20 hours to give the object 

compound of the general fonnula(Ib). 

An alkylating agent or arylating agent may be used in amount of 1.0 -
1.5 equivalent 
Conventional organic solvent such as for example tetrct.hydmfuran, 

15 dichloromethane, acetonitrile, dimethylformamide may be used in the 
above reaction. 

In the abt>ve reactions, if any acid material is funned, any basic 
material may be preferably added as scavenger in order to eliminate the 

20 acid material from the reaction phase. Such basic material· may be 

alkali metal hydroxide, alkali earth metal hydroxide. alkali metal oxide, 
alkali earth metal oxide. alkali metal carbonate. alkali earth metal 
carbonate, alkali metal hydrogen carbonate, alkali earth metal hydrogen 

carbonate such as sodium hydroxide, potassium hydroxide, calcium 
zij hydroxide. magnesium hydroxide. magnesium oxide. calcium oxide. 

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

30 The compound of the general formula(a) is described in prior art ( j. 

Med. Chem .• 199Z 35, 3784. 3792 ) or may be prepared in a similar 
method to the art. 

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

Compaunds of the general fonnulaU) and formula(lb) are prepared in 
following examples according to the above-mentioned process. 

Rs 

( I ) 

(lb) 

20 wherein R1. Ra, fu. Rt; Rs. RG. R1. A. X. Y. Z are the same above. 

25 

30 

35 
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Ex. 
R1 Ra Ra R4 Rs Ra R7 A x y z y 

No. 

l Me Me SMe H H H H N 0 NH OMe 3-N 

5 2 Me Me A. H H H H N 0 NH OMe 3-N 

~ Me Me Me Me H Me Me N 0 NH OMe 3-N 

4 Me Et SMe H H H H N 0 NH OMe 3-N 

10 5 Me Et J... H H H H N 0 NH OMe 3-N 

6 Me Et Me Me H Me Me N 0 NH OMe 3-N 

i 7 Me Et H SH H H H N 0 NH OMe 3-N 

8 Me nPr H OMe H OMe H N 0 NH OMe 3-N 
I 

I 9 Me nPr H Me H Me H N 0 NH OMe 3-N 15 

10 Me nPr H F H F H N 0 NH OMe 3-N 

11 Me nPr OMe H H H H N 0 NH OMe 3-N 

! 12 Et Me H OMe H OMe H N 0 i NH OMe 3-N 
I 
I 

J 13 Et Me H Me H Me H N 0 NH OMe 3-N 
20 

114 Et Me H OH H H H N 0 I NH OMe 3-N 

25 

30 

35 
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Ex. 
R1 Rz R3 Rt Rs RG R1 A x y z y 

No. 

15 nPr Me H OMe H OMe H N 0 NH OMe 3-N 

5 16 nPr Me H Me H Me H N 0 NH OMe 3-N 

17 nPr Me H OH H H H N 0 NH "OMe 3-N 

18 -(Cfb)s- H OMe H OMe H N 0 NH OMe 3-N 

19 -{(lbh- H Me H Me H N 0 NH OMe 3-N 

10 20 -CCH2)4- H OMe H OMe H N 0 NH OMe 3-N 

21 -(Cff2)4- H Me H Me H N 0 NH OMe 3-N! 

22 Me Me H Me H Me I H N s NH OMe 3-N; 
I 

2.'3 Me Me H F H F H N s NH OMe I ~-N! 
I 
! 

24 Me Me H OH H H H N s NH OMe 3.-N I 15 

25 Me nPr H OMe H OMe H N s NH OMe 3-N 

26 nPr Me H OMe H OMe H N s NH OMt! 3-NI 

27 nPr Me H Me H Me H N s NH OMe 3-N . 
I 

20 28 nPr Me H OH H. H H N s NH OMe 3-N 
i 

29 -CCHih- H OMe H OMe H N s NH OMe 3"".N 

30 -(Cff2)3- H Me H Me H N s NH OMe 3-N 

31 -CCH2}.r H OMe H OMe H N s NH OMe 3-N 

25 32 -CCIU)4- H Me H Me H N s NH OMe 3-N 

3.3 Me Me H OMe H OMe H N 0 NH NHMe 3-N 

34 Me Me H Me H Me H N 0 NH NHMe 3-N 

35 Me Et H Me H Me H N 0 NH NHMe 3-N 

30 36 -(Clii)s- Ii" OMe H OMe H N 0 NH NHMe 3-N 

37 -(Clhh- 'll Me H Me H N 0 NH NHMe 3-N 

38 Me Me H OMe H OMe H N 0 NH .r-\eoc 3-NI \...J 

n ... ! 

39 Me Me H Me H Me H N 0 NH 3-NI \..../ 

35 
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Ex. R1 Ri fu Rt Rs Ra R1 A x y z y 
No. 
40 Me Et H OMe H OMe H N 0 NH 11r'\1R 3-N \.J 

41 Me Et H Me H Me H N 0 NH n.H 3-N '-1 
5 

42 Me Me H OMe H OMe H N 0 NH nu. r.3-N \J 

43 Me Me H Me H Me H N 0 NH '"'-4 3-N \J 

44 Me Et H OMe H OMe H N 0 NH A,, 3-N \J 

45 Me Et H Me H Me H N 0 NH r\ti ~-N \J 
10 

46 Me Ac H OMe H OMe H N 0 NH OMe 3-N 
. 

47 Me Ac H Me H Me H N 0 NH OMe 3-N 

48 Me Ac H F H F H N 0 NH loMe 3-N· 

49 Me Ac H Cl H Cl H N 0 NH OMe 3-N 
15 

50 Me Ac Me Me H H H N 0 NH OMe 3-N 

51 Me Ac OMe ·H H H H N 0 NH OMe 3-N 

52 Me Ac H OH H H H N 0 NH OMe 3-N 

53 Me Ac H OMe H OMe H N s NH OMe 
1

3-NI 
54 Me Ac H Me H Me H N s NH OMe 3-NI 

20 
I 

I I 

. 55 Me Ac H OH H H H N s NH OMe 3-N' 

56 Me 
DH 

H OMe H OMe H N 0 NH OMe 3-N ..)..... 

57 Me 
OH 

H Me H Me H N 0 NH OMe 3-N ,A.. 25 

58 Me 
OH 

Me Me H H H N 0 NH OMe 3-N ..A.. 

59 Me 
DH 

H F H A F H N 0 NH OMe 3-N 

60 Me 
OH 

H Cl H a H N 0 NH OMe 3-N A 

61 Me 
OH 

OMe H H H H N 0 NH A OMe 3-N 
30 

62 Me 
OH 

H OH H A H H N 0 NH OMe 3-N 
l OH 

63 Me. _;..,_ H OMe H OMe H N s NH OMe 3-N 

64 Me 
011 

H Me H ..A.. 
35 

Me H N s NH OMe 3-N 
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Ex. 
R1 R2 R3 Rt Rs Ra R1 A x y z y 

No. 

65 Me X" H OMe H OMe H N 0 NH OMe S-N 

5 66 Me X." H Me H Me H N 0 NH OMe 3-N 

fj/ Me ...::X.." H OMe H OMe H N 0 NH OMe 3-N 

68 Me ...X.." H Me H Me H N 0 NH OMe 3-N 

69 Me 
... ~. 

H OMe H OMe H N 0 NH OMe 3-N A 10 

70 Me 
....... 

A H Me H Me H N 0 NH OMe 3-N 

71 Me 
SM 

H OMe H OMe H N 0 NH OMe ~-N ..A.. 
72 Me 

111 
H Me H Me H N 0 NH OMe 3-N A 15 

73 Me Vinyl H OMe H OMe H N 0 NH 0Mel3-N 1 
I ~ 

74 Me Vinyl H Me H Me H N 0 NH OMe 3-N I 
-t 

75 Me Vinyl H F H F H N 0 NH OMe 3-N ~ 

76 Me )l H OMe H OMe H N 0 NH OM~l3-N i . : 

20 

77 Me )l Me H Me H N 0 NH ' . I H OMe\3-N, 
I 

I 

78 Me 
0 

~,!Du H OMe H OMe H N 0 NH OMe 3-N 1 
25 

" 79 Me A,, • ., H OMe H OMe H N 0 NH OMe 3-N 

" 80 Me J::',!tu H Me H Me H N 0 NH OMe 3-N 

30 

35 
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Ex. 
R1 and R2 R3 R4 Rs Ro R1 Rtt A x z y 

No. 

81 -CH=CH-CH=CH- H OMe H OMe H H N 0 OMe 3-N 

82 -CH=CH-CH=CH- H Me H .Me H H N 0 OMe· 3-N 
5 

83 -CH=CH-CH=CH- Me Me H H H H N 0 OMe 3-N 

84 -CH=CH-CH=CH- H F H F H H N 0 OMe 3-N 

85 -CH=CH-CH=CH- H Cl H Cl H H N 0 OMe 3-N I 

86 -cH=Ql-at=CH- F H H H H H N 0 OMe 3-N 
10 

ffl -CH=CH-CH=CH- Cl H H H H H N 0 OMe 3-N 

88 -CH=CH-CH=CH- H Cl H H H H N 0 OMe 3-N 

89 1-CH•CH-CH=CH- H OH H H H H N 0 OMe 3-N 

15 
90 -cH=CH-CH=CH- OMe H H H H H N 0 OMe 3-N 

91 -CH=CH-CH=CH- SMe H H H H H N 0 OMe 3-N 

92 -CH=CH-CH=CH- H oy H H H H N 0 OMe 3-N 

93 -CH=CH-CH .. Cff,- H o,P H H H H N 0 OMe 3-N 

20 94 -CH=CH-CH=CH- OMe H H Me H H N 0 OMe 3-N 

95 -CH=CH-CH=CH- OMe H H Ph H H N 0 OMe 3-N 

96 -CH=CH-CH .. CH- Me H H OMe H H N 0 OMe 3-N 

97 -CH=CH-CH=CH- -Benzo- H H H H N 0 OMe 3-N 

25 98 -CH•CH-CH=CH- H OMe H OMe H Me N 0 OMe 3-N 

99 -CH=CH-CH=CH- H OMe H OMe H Et N 0 OMe 3-N 

100 -CH=CH-CH=CH- H OMe H OMe H iPr N 0 OMe 3-N 

101 -CH=CH-CH=CH- H OMe H OMe H ~ N 0 OMe 3-N 

102 -CH=CH-CH=CH- H OMe H OMe H Benzy 1 N 0 OMe 3-N ., 
30 

103 -CH=CH-CH=CH- H Me H Me H Me N 0 OM e 3-N 

104 -CH=CH-CH=CH- H Me H Me H Et N 0 OM e 3-N 

105 -CH=CH-CH=CH- H Me H Me H iPr N 0 OM e 3-N 
35 
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Ex. R1 and R2 lb R4 Rs Ro R7 R8 A x z y 
No 

106 -CH=CH-CH=CH- H Me H Me H 
Ben 

N 0 OMe 3-N zyl 

5 107 -CH=CH-CH=CH- H oy H H H Me N 0 OMe 3-N 

108 -CH=CH-CH=CH- H oy H H H Et N 0 OMe 3-N 

109 -CH=CH-CH=CH- H OMe H OMe H H N s OMe 3-N · 

110 -CH=Oi-CH=CH- H Me H Me H H N s OMe 3-N 

10 111 -CH=CH-cH=CH- H F H F H H N s OMe 3-N 

112 -CH=CH-CH=CH- H CJ H Cl H H N s OMe 3-N 1 
' . 
pt3 -CH=CH-CH=CH- H OMe H H H H N s OMe 3-NI 

I 

114 -CH=CH-CH=CH- H OMe H OMe H H N 0 Me 3-NI · 

15 115 -CH=CH-CH=CH- H Me H Me H H N 0 Me 3-N 

. 116 -CH=CH-CH=CH- Me Me H H H H N 0 Me 3-N 

. I 117 -CH=CH-CH=CH- H F H F H H N 0 Me 3-N 1 

llR -CH=CH-CI-l=CH- H CJ H Cl ij B N 0 Me 3-N1 
.. . i 

I 

20 119 -CH='CH-CH=CH- OMe H H H I-I H N 0 Me 3-N 

1120 --CH=CH-CH=CH- F H H H I-I I H N ol 
I Me 3-Ni 

.. 

121 -CH=CH-CHi=CH- Cl H H H H H N 0 M~ 3-N 

122 -CH=CH-CH=CH- SMe H. H H H H N 0 Me 3-N 

25 12.3 -CH=CH-CH•CH- OMe H H Me H H N 0 Me 3-N 

124 -C..'H=CH-CH=CH- -Benzo- H H H H N 0 Me 3-N 

125 -CH=Cll-CH=Cli- H OMe H OMe H H N s Me 3-N 

126 -CH=CH-CH=CH- H Me H Me H H N s Me 3-N 

30 127 -CH=CH-CH=CH- H F H F H H N s Me 3-N 
' 128 -CH-cH-CH=CH- H OM e H OM e H H N 0 2-Py 4-N 

129 -CH=CH-CH=CH- H OM e H OM e H H N 0 3-Py 4-N 

130 -CH=CH-cH=CH- H OM e H OM e H H N 0 2-Thieny t 4-N 
35 131 -CH=CH-CH=CH- H Me H Me H H N 0 3-Py 4-N 

I 
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Ex. 
R1 JU R3 R.a Rs & R1 Rs A x z y 

No. 

132 Me Me H OMe H OMe H Me N 0 OMe 3-N 

5 133 Me Me H OMe H OMe .H Et N 0 OMe 3-N 

134 Me Me H OMe H OMe H i-Pr N 0 OMe 3-N 

135 Me Me H Me H Me H Me N 0 OMe 3-N 

136 Me Me OMe H H H H Me N 0 OMe 3-N 

10 137 Me Me OMe H H H H Et N 0 OMe 3-N 

138 Me Me OMe H H H H Bn N 0 OMe 3-N 

139 Me Me· OMe H H H H ~ N 0 OMe 3-N 

140 Me Me Me H H OMe H Me N 0 OMe 3-N 

15 141 Me Me Me H H OMe H Et N 0 OMe 3-N 

142 Me Me Me H H OMe H Bn N 0 OMe 3-N 

143 Me Et H OMe H OMe H Me N 0 OMe 3-N 

144 Me Et H Me H Me H Me N 0 OMe 3-N 

20 145 Me Et H Me H Me H Et N 0 OMe 3-N 

25 

30 

35 
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Ex. 
R1 R2 lb R4 Rs Ra R1 Rs A x z y 

No. 

146 Me nPr H OMe H OMe H Me N 0 OMe 3-N 

5 147 Et Me H OMe H OMe H Me N 0 OMe 3-N 

148 nPr Me H OMe H OMe H Me N 0 OMe 3-N 

149 Me Ac• H OMe H OMe H Me N 0 OMe 3-N 

150 Me Ac H OMe H OMe H Et N 0 OMe 3-N 

10 151 Me Ac H Me H Me H Me N 0 OMe 3-N 

152 Me 
011 

H OMe H OMe H Me N 0 OMe 3-N .).... 

153 Me 
OM 

H OMe H OMe H Et N 0 OMe 3-N A 
154 Me 

OH 
H .Me H Me H Me N 0 OMe 3-N A 

15 155 Me X." H OMe H OMe H Me N 0 OMe 3-N 

156 Me \X.." H Me H Me H Me N 0 OMe 3-N 

157 Me 
OClt3 

..A.. H OMe H OMe H Me N 0 OMe 3;...N 

158 Me Vmyl H OMe H OMe H Me N 0 OMe ·3..;.N1 
20 

159 Me Vinyl H Me H Me H Me N 0 OMe 3..;.N 

160 Me Vinyl H OMe H OMe H .Et N 0 OMe 3-N 

161 Me )l H OMe H OMe H Me N 0 OMe 3-N 

25 
162 Me )l H Me H Me H Me N 0 OMe 3-N 

163 Me Ac H OMe H OMe H 
0 

N 0 OMe 3-N Cff.eOE1 

164 Me Ac H Me H Me H 
0 

N 0 OMe 3-N cK.f!ou 

165 Me Ac H OMe H OMe H 
0 

N 0 OMe 3-N c11,1!011 

166 Me 
OH 

H OMe H OMe H 
0 

N 0 OMe 3-N ...J.....o. .. n.l!ou 
30 

167 Me 
OM 

H OMe H OMe H 
0 

N 0 OMe A caPoH 3-N 

168 Me 
OH 

H Me H Me H 
0 

N OMe .A.. ctt,8ou 0 3-N 

169 Me 
OH 

H Me H Me H 
0 

N 0 A cH,eo11 OMe 3-N 35 
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Ex. R 
No. 1 A X z y 

170 Me Me H H H H H H CH 0 OMe 3-N 

5 171 Me Me H OMe H OMe H H CH 0 OMe 3-N 

172 Me Me H Me H Me H H CH 0 OMe 3-N 

173 Me Me Me Me H H H H CH 0 OMe 3-N 

174 Me Me Me Me H Me Me H CH 0 OMe 3-N 

10 175 Me Me H F H F H H CH 0 OMe 3-N 

176 Me Me Cl · H H H H H CH 0 OMe 3-N 

177 Me Me H ·a H H H H CH 0 OMe 3•N 

178 Me Me OH H H H H H CH 0 OMe 3;...N 

15 179 Me Me H OH H H H H CH 0 OMe 3-N 

·180 Me Me H SH H H H H CH 0 OMe 3-N 

181 Me Me OAc H H H H H CH 0 OMe 3-N 

182 Me Me H OAc H H H H CH 0 0Me3-N 

20 183 Me Me OMe H H H H H CH 0 OMe 3-N 

184 Me Me H Me H H OMe H CH 0 0Me3-N 

1&'5 Me Me H OMe H H Me H CH 0 OMe 3-N 

186 Me Me H OMe H H Ph H CH 0 0Me3-N 

25 187 Me Me )l H H H H H CH 0 OMe 3-N 

188 Me Me Benzo H H H H CH 0 OMe 3-N 

189 Me Me Naphto H H H H CH 0 OMe 3-N 

190 Me Me H OMe H OMe H Me CH 0 OMe 3-N 

30 191 Me Me H Me H Me H Me CH 0 OMe 3-N 

192 Me Me ... H F H F H Me CH 0 OMe 13-N 

193 Me Me H OMe H OMe H Et CH 0 OMe 3-N 

194 Me Me H Me H Me H Et CH 0 OMe 3-N 

35 
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Ex. 
R1 · Rz & ~ Rs & R1 Ra A x z y 

No. 
195 Me Me H F H F H Et CH 0 OMe 3-N 
196 Me Me H F H F H iPr CH 0 OMe 3-N 

5 197. Me Me H OMe H OMe H H CH s OMe 3-N 
198 Me Me H Me H Me H H CH s OMe 3-N 
199 Me Me Me Me H H H H CH s OMe 3-N 
200 Me Me H F H F H H CH s OMe. 3-N 
201 Me Me H Cl H Cl H H CH s OMe 3-N 

10 202 Me Me F H H H H H CH s OMe 3-N 
203 Me Me Cl H H H H H CH s OMe 3-N 

204 Me Me OMe H H H H H CH s OMe :3-N 
. 205 Me Me SMe H H H H H CH s OMe 3-N 

15 206 Me Me H OH H H H H CH s OMe 3-N 

2rtl Me Me OPh H H H H H CH s OMe :3-N . 

208 Me Me A H H H H H CH s OMe 3-N 

209 Me Me H OMe H H Me H CH s OMe a~N 
20 210 Me Me Benzo H H H H CH s OMe 3-N 

211 Me Acetyl H OMe H OMe H H CH 0 OMe 3-N 

.212 Me Acetyl H Me H Me H H CH 0 OMe 3-N 

213 Me Acetyl H Cl H Cl H H CH 0 OMe 3-N 

214 Me OH 
H OMe H OMe H H CH 0 OMe 3-N .A. 

215 Me 
011 

H Me H Me H H CH 0 OMe 3-N .).... 

216 Me Vmyl ·H OMe H OMe H H CH 0 OMe 3-N 
30 217 Me Vinyl H Me H Me H H CH 0 OMe 3-N ... 

218 Me AcetyI H OMe H OMe H H CH s OMe 3-N 
219 Me Acetyl H Me H Me H H CH s OMe 3-N 

220 Me Acetyl H Cl H Cl H H CH s OMe 3-N 

221 Me 
011 

H OMe H OMe H H CH s OM e 3-N A 35 
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Ex. 
R1 Ra R3 Re Rs & R1 Rs A x z y 

No. 

222 Me 
eH 

H Me H Me H H CH s OMe 3-N .).... .-
5 

223 Me 
OI H Cl H CI H H CH s OMe 3-N .A. 

224 Me Me H OMe H OMe H 
0 

CH,HOEt CH 0 OMe 3-N 

0 
225 Me Me H Me H Me H CHalfOEt CH 0 OMe 3-N 

10 

226 Me Me H OMe H OMe H 
0 

CHJ]OH CH 0 OMe 3-N 

'm 
0 

Me Me H Me H Me H cHJioH CH 0 OMe 3-N 
15 

228 Me Me H OMe· H OMe H H CH 0 OH 3-N 

229 Me Me H Me H Me H H CH 0 OH 3-N 

230 Me Me H F H F H H CH 0 OH 3-N 

20 .· 231 Me Me H Cl H Cl H H CH 0 OH 13-N 

25 

30 

35 
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Example 1 
1-[(5,6-Dhnetbyl-2-methoxypyriclin-3-yl)aminocarbonyl]-4-(2-metbylthio 
phenyl)piperazine: • 

5 a) Phenyl N-(5,6-dimetbyl-2-methoxypyridin-3-yl)carbamate: 
3-Amino-5,6-dimethyl-Z-methoxypyridine(l.52g, O.Olmol) and 
phenylcbloroformate(l.56g, O.Olmol) were dissolved in dichloromethane 
and was stirred at room temperature for 2 hours. The mixture was 
concentrated under the reduced pressure to remove the solvent The 

10 concentrate was pmified by column chromatography(ethylacetate : 
hexane = 1:6) to obtain the titled compound. 

15 

yield! 92 % 
1H-NMRCCDCb) 8 : 2.18(3H,s), 2.36(3H,s), 4.00C3H,s), 7.31C5H.m>. 
8.07(lff.s) 

b) l-[(5,6-Dimethyl-2-methoxypyridin-3-yl)aminocarbonyl]-4-(2-metbyl 
thiophenyl)piperazine; 

Phenyl N-(5,6-dimethyl-2-methoxypyridin-3-yt>carbamate(136mg. . 
0.5mmol) and 1-(2-methylthiophenyl)piperazine(104mg,· 0.5mmol) were 

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

25 yield : 59% 
m.p. : 167-169t 
1H NMRCCDCls) 8 : 2.21C3H,s), 2.4S(6H,s), 3.06C4H,tl, 3.68C4H,t), 
4.09(3H,s), 6.89{1H,s), 7.06(1H,m), 7.14(3H,s), 8.26(1H,s) 

30 Example 2 
1-( (5,6-Dimethylt".2-methoxypyridin-3-yl)aminocarbonyl)-4-(2-isopropeny 
lphenyl)piperazine : 

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

35 the example 1 to obtain the titled compaund. 
yield: 62 % 
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m.p. : 139-140'C 
1H NMRCCDCb) 8 : 2.20(3H,s), 2.21(6H,s), 3.10(4H,t), 3.64(4H.t), 
3.84(3H,s), 5.07(1H,s), 5.13(1H,s), 6.64(1H,s), 6.98ClH,s), 7.04(3H,dd), 
7.18{1H,d), 7.91(1H,s) 

Example 3 
1-[(5,6-Dimethyl-2-methoxypyridin-3-yl)aminocarbonyll-4-(2,3,5,6-

tetramethylphenyl)piperazine: 

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

10 1-(2,3,5,6-tetramethylphenyl)piperazine were reacted by the same way 

with the example l to obtain the titled compound. 

yield: 71% 
m.p. : 190-192't 
1H NMR(CDCh) B : 2.21(15H,s), 2.42(3H,s), 3.17(4H.t). 3.61(4H,t). 

15 4.08(3H,s), 6.84(1H,s), 6.89(1H.s), 8.26(1H.s) 

Example 4 
1-[(5-Ethyl-6-methyl-2-methoxypyridin-3-yl)aminocarbonyl]-4-(2-meth 

yJthiophenyDpiperazine: 

20 Phenyl N-{5-ethyl-6-methyl-2-methoxypyridin-3-yl)carbamate and· 

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

the example 1 to obtain the titled compound. 

yield: 56% 

m.p. : 160-161 't 
25 _ 1H NMR(CDCb) B : l.19(3H,t), 2.43(3H,s), 2.50(3H,s), 2.58(2H.q), 

3.07(4H,t), 3.69(4H,t), 4.15(3H,s), 6.93(1H,s), 7.06(1H,m), 7.14(3H,m), 
8.35(1H,s) 

Mass{EI) mlz : Calcd for C2iH2aN4Ch 400.1932, found 400.1925 

30 Example 5 
1-[(5-Ethyl-6-methyl-2-methoxypyrldin-3-yl)aminocarbonyl]-4-

(2-isopropenylphenyl)piperazine: 

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

35 the example 1 to obtain the titled compound. 
yield: 5196 
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m.p. : 185-187~ 
1H NMRCCDCh) 8 : l.18C3H,t), 2.21(3H,s), 2.42(3H,s), 2li6{2H.q), 
3.08(4H,t), 3.62(48,t), 4.03(3H,s), 5.08(1H,s), 5.13(1H,s), 6.90(1H,s), 
7 .02(3H,m), 7.18(1H,d), 8.25(1H,s) 

Example 6 
l-[(5-Ethyl-2-methoxy-6-methylpyrldin-3-yl)aminocarbonyl]-4-(2,3,5,6-t 

etramethylphenyl)piperazine: 
Phenyl N-(5-etb.yl-2-methoxy-6-methylpyridin-3-yl)carbamate and 

10 1-(2,3.5,6-tetramethylphenyUpiperazine were reacted by the same way 

with the example 1 to· obtain the titled compound. 
yield! 69% 
m.p. : 176-1 T1t 
1H NMRCCDCla) 8: 1.19(3ff.t), 2.21(12H,s), 2.44(3H,s), 2.57(2H,q), 

15 3.17{4H,t), 3.62(4H.t), 4.06(3H,s), 6.84(1H,s), 6.92(1H,s), 8.30(1H.s) 

Example 7 
1-( (5-Ethyl-2-methoxy-6-methylpyridin-3-yl)aminocarbonyl]-4-

(3-thiopbenyl)piperazine! 

20 Phenyl N-(5-ethy1-2-methoxy-6•methylpyridin-3-yl)carbamate and 

1-(3-thiophenyl)piperazine were reacted by the same way with the 

example 1 to obtain the titled compound. 
yield : 63% 
m.p. : 108-llO'"C 

2.5 1H NMRCCDCJa) 8: 1.17(3H,t), 2.37(3H,s), 2.49(2H,q), a28(4H,t), 
3.60(4H,t), 3.98(3H,s), 6.87{4H.m), 6.98(18,s), &18(1H,s) 

Example 8 

1-[(2-Methoxy-6-methyl-5-propylpyridin-3-yl)aminocarbonyl]-4-(3,5-

30 dimethoxyphenyl)piperazine: 

Phenyl N-(2-methoxy-6-methyl-5-propylpyridin-3-yllcarbamate and 

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

the example 1 to obtain the titled compound 
yield: 67% 

35 m.p. : 82-84-C 
1H NMRCCDCb) 8: 0.94(3H,t), l.58C2H,m), 2.37(3H,s), 2.49(2H,q), 
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3.25(4H,t), 3.66(4H,t), 3.78{6H,s), 3.99(3H,s). 6.07(3H,m), 6.88(1H,s>. 
8.16UH.s> 
Mass(EI) m/z : Calcd for CaH32N..01 428.2423, found 428.2447 

5 Example 9 

l-[(2-Methoxy-6-methyl-5--propylpyridin-3-yl)aminocarbonyl]-4-(3,5-

dimethylphenyl)piperazine 

Phenyl N-(2-methoxy-6-methyl-5--oo>PYlpyridin-3-yDcarbamate and 

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

10 the example 1 to obtain the titled compound. 

yield : 64% 
m.p. : 145-146-C 
1H NMR(CDCb) a : 0.95{SH,t), 1.59C2H,m), 2.29(6H,s), 2.41C3H,s), 
2.49(2H,q), 3.24(4H,t), 3.67(4H,t), 3.98(3H,s), 6.59(3H,m), 6.89(1H,s), 

15 8.17(1H,s} 
Mass(El) m/z : Calcd for Czdb2N4Q4 428.2423, found 428.2385 

Example 10 
l-[(2-Methoxy-6-methyl-5-propylpyridin-3-yl)aminocarbonyl}-4•(3,5-

20 difluorophenyl)piperazine: 

Phenyl N-(2-methoxy-6-metbyl-5-propylpyridin-3-yl)carbamate and 

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

example 1 to obtain the titled compound. 

yield: 57% 
2.5 m.p. : 121-123-C 

1H NMRCCDC13) 8: 0.95(3H,t), 1.59C2H,m), 2.38(3H,s), 2.50(2H,q), 
3.29(3H,t), 3.66(3H,t), 4.00(3H.s), 62.S(lH,m), 6.36(2H,d), 6.87(1H,s), 
8.17C1H,s) 

30 Example 11 
1-[(2-Methoxy-6-.methyl-5-propylpyridin-3-yUaminocarbonyI]-4-(2-

methoxyphenyl)piperazine: 

Phenyl N-(2-methoxy-6-methyl-5-propylpyridin-3-yl)carbamate and 

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

yield : 71% 
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m.p. : 109-llO'C 
1H NMRCCDCJa) 8 : 0.95(SH,t), l.59(2H,m), 2.37(3H,s), 2.49(2H,q), 

3.12(4H,t), 3.70(4H.t), 3.89(3H,s), 3.97(3H.s), 6.91(4H,m}, 6.95(1H,s), 

5 &19(1H,s) 

Example 12 
1-[(6-Ethyl-2-methoxy-5-methylpyridin-3-yl)aminocarbonyl]-4-(3,5-
dimethoxyphenyOpiperazine: 

10 Phenyl N-(6-ethyl-2-methoxy-5-methylpyrldin-3-yl)carbamate and 
1-(3,5-dimethoxyphenyl)piperazine were reacted by the same way with 

the example 1 to obtain the titled compound 
yield: 65% 
m.p. : 115-ll6'C 

15 1H NMR(CDChl 8 : 1.Zl(SH,t), 2.21(3H,s), 2.65(2H,q), 3.27(4H,t), 
3.64(4H,t), 3.79(6H,s), 3.98(3H,s), 6.09(3H,m), 6.86(1H,s), 8.12(1H,s) 
Mass(El) m/z : Calcd for Cdi30N'4Q4 414.2267, found 414.2240 

Example 13 
20 1-[ {6-Ethyl-2-methoxy-5-methylpyridin-3-yl)aminocarbonyl]-4-(3,5-dim 

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

the example 1 to obtain the titled compound 
25 yield : 61% 

30 

m.p. : 135-136"C 
1H NMRCCDCb) 8: 1.22(3H,t), 2.21(3H,s), 2.29(6H,s), 2.65(2H,q), 
3.24(4H,t), 3.66(4H,t), 3.98(3H,s), 6.59(3H,m), 6.87(1H,s), &12(1H,s) 
MassCEI) m/z : C8lcd for cmbJN.Dz 382.2368, found 382.2376 

Example 14 
1-[(6-Ethyl-2-methoxy-5-methylpyri.din-3-yl)aminocarbonyl)-4-(3-hydro 
xyphenyl)piperazine: 

Phenyl N-{6-ethyl-2-methoxy-5-metbylpyridin-3-yl)carbamate and 
35 1-(3-hydroxyphenyl)piperazine were reacted by the same way with the 

example 1 to obtain the titled compound. 
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yield : 56% 
m.p. : 168-170t 
1H NMRCCDCla) 8: 1.21C3H.t), 2.20(2H,s), 2.63(2H,t)t 3.28(4H,t), 3.68(4H.t), 
3.98(3H,s), 6.41(1Htd), 6.55(1H.d), 6.84(1H,m), 6.87(1H,s). 7.13(1H,t), 

5 8.lO(lH.s) 
Mass(EI) m/z : Calcd for CmlhsN"°3 370.2004, found 370.1992 

Example 15 
1-( (2-Metboxy-5-methyl-6-propylpyridin-3-yl)aminocarbonyl]-4-(3,5-

10 dimethoxypbenyl)piperazine: 
Phenyl N-(2-methoxy-5-methyl-6-propylpyridin-3-yl)carbamate and 
1-(3,5-dimethoxyphenyl)piperazine were reacted by the same way with 

the example 1 to obtain the titled compound. 
yield : 57% 

15 m.p : 121-122"C 

20 

1H NMRCCDCJ.s) 8: 0.96(3H,t), 1.67(2H,m), 2.21(3H,s), 2.58(2H,t), 
3.26(4H,t), 3.68(.fil.t), 3. 79(6H,s), 3.97(3H,s), 6.14(3H,m), 6.89(1H,s}, 
8.ll(lH,s) 
Mass(EI) m/z: Calcd for ~404 428.2423, found 428.2423 

Example 16 

l-[(2-Methoxy-5-methyl-6-propylpyridin-3-yl)aminocarbonyl]-4-(3,5-di 
methylphenyl)piperazine: 
Phenyl N-(2-methoxy-5-methyl-6-propylpyridin-3-yl)carbamate and 

25 1-(3,5-dimethylphenyl)piperazine were reacted by the same way with 
the example 1 to obtain the titled compound. 
yield : 54% 

m.p. : 138-139't 
1H NMR(CDCb) 8: ·0.96(3H,t), 1.72(2H,m). 2.21C6H.sl. 2.30(3H,s), 

30 2.59(2Htt), 3.28{4H,t), 3.76(4H,t), 3.97(3H,s), 6.70(3H,m), 6.87C1H,s), 
8.ll(lH,s) 

Mass(El) mlz : Calcd for C23Ha2N40z 396.2525, found 396.2432 

Example 17 
35 1-[(2-Methoxy-5-metbyl-6-propylpyriclin-3-yl)aminocarbonyl]-4-(3-

hydroxyphenyl)piperazine: 



W098l08402 PCT/KU7/08128 

- 26-

Phenyl N-(2-methoxy-5-methyl-6-propylpyridin-3-yl)carbamate and 
· 1-(3-bydroxypbenyl)piperazine were reacted by the same way with the 

example 1 to obtain the titled compound. 
yield: 52% 

5 m.p. : 153-155*C 

10 

'H NMR(CDCh) 8 ! 0.95(3H,t), 1.69(2H,m), 2.19(3H,s), 2.59C2H,t), 
3.22(4H,t), 3.68(4H,t), 3.97(3H,s), 6.42(1H,d), 6.52(1H,d), 6.87(1H.s), 
7.12(1H.t), 8.09(18,s) 
Mass(EI) mlz : Calcd for OziHaN..Ch 384.2161, found 384.2153 

Example 18 
1-[N-(2-Methox.y-6,7-dihydro-5H-cyclopenta[b]pyridin-3-yl) 
aminocarbonyll-4-(3.!5-dimethoxypbenyl)piperazine: 
Phenyl N-(2-methoxy-6,7-dihydro-SH-cyclopenta[b]pyridin-3-yl) 

15 carbamate and 1-(3.5-dimethoxyphenyl)pipera.Zine were reacted by the 
same way with the example l to obtain the titled compound. 
yield: 59% 
m.p. : 143-144"C 
1H NMRCCDCb) 8 ! 2.10(2H,m), 2.87(4H.m), 3.12(4H,t), 3.70(4.H,tl. 

20 3.78(6H,s), 4.00C3H,s), 6.08(3H,m), 6.90(1H,s), 8.24(1H,s) 

Example 19 
1-[N-(2-Methoxy-6, 7-dihydro-5H-cyclopenta[b]pyridin-3-yl) 
aminocarbonyl]-4-(3,5-dimethy]phenyl)piperazine: 

25 Phenyl N-(2-methoxy-6,7-dihydro-5H-cyclopenta(b]pyridin-3-yl) 
carbamate and 1-(3,5-dimethylpbenyl)piperazine were reacted by the 
same way with the example 1 to obtain the titled compound 
yield: 55% 

m.p. : 183-1&5-C 
30 1H NMRCCDCb) 8 : 2.08(2H,m), 2.28{6H,s), 2.87(4H,m}, 3.22(4H,t), 

3.67(4H,t), 4.00(SH,s), 6.57(3H,m), 6.89(1H,s), 8.24(1H,s) 

Example 20 

l -[(2-Methoxy-5,6,7,8-tetrahydroquinolin-3-yUaminocarbonyl]-4-(3,5-
35 dimethoxyphenyl)piperazine: 

Phenyl N-(2-methoxy-5,6,7,8-tetrahydroquinoline-3-yl)carbamate and 
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1-(3,5-dimethoxyphenyl)piperazine were reacted by the same way with 

the example 1 to obtain the titled compound. 

yield : 54% 
m.p. : 161-163-C 

5 1H NMR(CDCh) 8: 1.75(2H,m), l.84(2H;m). 2.67(2H,t), 2.73(2H.t). 
3.27(4H,t), 3.71(4H,t), 3.79(6H.s), 3.97(3H,s), 6.10(3H.m), 6.90(1H,s), 
8.07(1H,s) 

Example 21 
10 l-[(2-Methoxy-5t6. 7,8-tetrahydroquinolin-3-yl)aminocarbonyl]-4-(3,5-

dimethyphenyl)piperazine: 

Phenyl N-(2-methoxy-5,6,7,8-tetrahydroQuinolin-3-yl)carbamate and 
1-(3,5-dimetbylphenyJ)piperazine were reacted by the same way with 

the example 1 to obtain the titled compound. 
15 yield : 51% , 

m.p. : 143-144~ 

20 

1H NMR(CDCb) a : l.75(2H.m), l.84C2H,m), 230(6H.s)t 2.68(2H,t), 
2.72(2H,t), 3.26(4H,t), 3.67(4H,t), 3.97(3H,s), 6.61(3H,m). 6.91ClH,s), 

8.07ClH,s) 

Example 22 
l -[(5,6-Dimethyl-2-methoxypyridin-3-yl)aminothiocarbonyl]-4-(3,5-

dimethylphenyl)piperazine: 
Phenyl N-(5,6-dimethyl-2-methoxypyridin-3-yllthiocarbamate(200mg, 

25 0.7mmol) and 1-(3,5-dimethylphenyl)piperazine(l54mg, 0.7mmol) were 

dissolved in anhydrous tetrahydrofuran and DBU(106mg) was added 

thereto. The mixture was stitred at room temperature for 2 hours and 

concentrated under the reduced pressure to remove the solvent. The 
concentrate was purified by column chromatography( etbylacetate : 

30 hexane = 1 : 2 ) to obtain the titled compound. 
yield : 50% .... 

m.p. : 192-193"C 
1H NMR(CDCb) 8: 2.21(3H,s), 2.29(6H1s), 2.36(3H,s), 3.33(4H,t), 
3.96(3H,s), 4.09(4H,t), 6.57(3H,m), 7.33(1H,s), 8.ll(lH,s) 

35 Mass(El) m/z : Calcd for ~1UsN401S1 384.1983, found 384.1992 
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Example 23 
1-[(5,6-Dimethyl-2-methoxypyridin-3-yl}aminothiocarbonyll-4-(3,5-
difluorophenyl)piperazine: 
Phenyl N-(5,6-dimethyl-2-methoxypyridin-3-yl)thfocarbamate and 

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

example· 22 to obtain the titled eompound. 
yield: 47% 
m.p. : 60-62"C 
1H NMRCCDCh) B: 2.21(3H,s). 2.36(3H,s), 3.39(4H,t), 3.96(3H,s), 

10 4.10(3H,t), 6.29(3H,m), 7.33(1H.s), 8.14(1H,s) 

Example 24 
l-[(5,6-Dimethyl-2-methoxypyridin-3-yl)aminothiocarbonyl]-4-(3-

hydroxyphenyl)piperazjne: 

15 Phenyl N-(5,6-dimethyl-2-methoxypyridin-3-yl)thiocarbamate and · 
1-(3-hyclroxyphenyl)piperazine were react.ed by the same way with the 

example 22 to obtain the titled compound. 
yield : 43% 

m.p. : 185-186-C 
20 1H NMR.(CDCb) h: 2.14(3H,s), 2.36(3H,s). 3.25(4H,t), 3.89(3H,s), 

4.09(4H,t), 6.30(1H,d), 6.36(2H,m), 7.03(1H,t), 7.48UH,s), 8.56C1H,s) 

Example 25 

1-[(2-Methoxy-6-methyl-5-propylpyridin-3-yl)aminothiocarbonyl}-4-(3,5 

25 -dimethoxyphenyl)piperazine: 

Phenyl N-(2-methoxy-6-methyl-5-propylpyridin-3-yl)thiocarbamate and 

1-{3,5-dimethoxYDhenyl)piperazine were reacted by the same way with 
the example 22 to obtain the titled compound 
yield: 55~ 

30 m.p. : 143-144-C 
1H NMR(CDCb) B; 0.93(3H,t), 1.66(2H,m), 2.17(3H,s), 2.65(2H,t), 
3.38(4H,t), 3.79(6H,s), 3.98(3H,s), 4.15(4H,t), 6.11(3H,m), 7.43(1H.s). 
8.25(1H,s) 

35 Example 26 

1-[(2-Methoxy-5-methyl-6-propylpyridin-3-yl)aminothiocarbonyl]-4-(3.5 
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-dimethoxyphenyl)piperazjne: 

Phenyl N-{2-methoxy-5-methyl-6 propylpyridin-3-yl)thiocarbamate and 
1-(3~5-dimethoxyphenyl)piperazjne were reacted by the same way with 
the example 22 to obtain the titled compound. 

5 yield: 52% 
m.p. : 183-184 t 
1H NMRCCDCb) 8: 0.98(3H,t), 1.72(2H,m), 2.17C3H,s), 2.62C2H,t), 
3.39C4H,t), a 79(6H,s), 3.96(3H,s), 4.19(4H,t), 6.15(3H,m), 
7.42(1H,s), 8.08(1H,s) 

10 Mass(EI) m/z : Ca1cd for Ca:dhzN..OSS1 444.2195, found 444.2171 

Example Zl 
l -[{2-Methoxy-5-methyl-6-propylpyridin-3-yl)aminothiocarbonyl]-4-(3,5 
-dimethylphenyl)piperazine: 

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

m.p. : 195-197"C 
20 1H NMRCCDCh> 8 : 0.98C3H~t), 1.73(2H,m), 2.18(6H,s), 2.34(3H,s), 

2.62C2H,t}, 3.47(4H,t), 3.96(3H,s), 4.01(4H,t), 6.59(3H,m), 7.02(1H,s), 
7.99(1H,s) 

Mass<El) m/z : Calcci for ~-t01S1 412.2296, found 412.2266 

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

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

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

m.p. : 160-162-C . 
1H NMRCCDCb) 8 : 0.98(3H,t), 1.72(2H,m), 2.22(3H,s), 2.61 (3H,t), 
3.31(4H,t), 3.95{3H,s). 4.10{4H,t), 6.45(3H,m), 7.12(1H,t), 7.41ClH,s), 

35 8.08(1H,s) 
Mass(EI) m/z : Calcd for CiJ.li?.SN4Ch$1 400.1932, found 400.1969 
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Example 29 
1-[N-(2..:.Methoxy-6,7-dihydro-SH-cyclopenta[b)pyridin-3-yl)aminothiocar 

bonyll-4-(3,5-dimethoxyphenyl)piperazine: 

5 Phenyl N-(2-methoxy-6,7-dihydro-SH.:..cyclopenta[b]pyridin-3-yl) 

thiocarbamate and 1-(3,5-dimethoxyphenyl)piperazine were reacted by 

the same way with the example 22 to obtain the titled compound. 

yield: 55% 
m.p. : 169-170"C 

10 1H NMRCCDCls) 8: 2.10(2H.m), 2.89(4H,m), 3.30(4H,t), 3.77(6H,s), 
3.98(3H,s), 4.20C4H,t), 6.05(3H,m), 7.37(1H,s), 8.25(1H,s) 

EXample 30 
1-[N-(2-Methoxy-6,7-dihydro-5H-cyclopenta[b]pyridin-3-yl)aminothiocar 

15 bony0-4-(3,5-dimethylphenyl)piperazine: 
Phenyl N-(2-methoxy-6,7-dihydro-5H-eyclopenta[b]pyridin-3-yl) 

thiocarbamate and 1-(3,5-dimethylphenyl)piperSzme were reacted by the 

same way with the example 22 to obtain the titled compound. 
yield : 53% 

20 m.p. : 159-161 "C 
1H NMR(CDCb) 8 : 2.09(2H,m), 2.28(6H,s), 2.87(4H,m), 3.67(4H,t}, 
4.00(3H,s), 4.21{4H,t), 6.57(3H,m), 6.93UH,s), 8.24{1H,s) 

Example 31 
25 1-[(2-Methoxy~6,7,8-tetrahydroquinolin-3-yl)aminothiocarbony0-4-(3.5-

dimethoxyphenyl)piperazine: 

Phenyl N-[(2-methoxy-5,6, 7,8-tet:rahydroquinolin-3-yl)thiocarbamate and 

1-(3,5-dimethox.yphenyDpiperazine were reacted by the same way with 
the example 22 to obtain the titled compound. 

30 yield : 56% 

35 

m.p. : 160-161 "C 
1H NMR(CDCls) 8 : l.T7(2H,m), 1.83(2H,m), 2.70{2H,t), 2.76{2H,t), 
3.38(4H,t), 3.79(6H,s), 3.96CSH,s), 4.16{4H,t), 6.12(3H,m), 7.45(1H,s), 
8.03(1H,s) 

Example 32 

: .... 
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1-[(2-Methoxy-5,6,7,8-tetrahydroquinoliq-3-yl)aminothiocarbonyl]-4-(3,5-
dimethylphenyl)piperazine: 

Phenyl N-(2-metboxy-5,6,7,8-t.etrahydroquinolin-3-yl>thiocarbamate and 
1-(3,5-dimetbylpbenyl)piperazine were reacted by the same way with 

5 the example 22 to obtain the· titled caiipound. 
yield : 54% 

m.p. : 200-201 '"C 
1H NMRCCDCh> 8: 1.17(2ff.m}, 1.84(2H,m), 2.34(6H,s), 2.71(3H,t), 
2.75(3H,t), 3.47(4H,t), 3.97(3H,s), 4.42(4H,t), 6.35{3H,m}, 6.91ClH,s), 

10 7.91ClH,s) 

Example 33 
1-[{5,6-Dimetbyl-2-methylaminopyridin-3-yl)aminocarbonyl]-4-(3,5-
dimethoxyphenyl)piperazine: 

15 Phenyl N-(5,6-dimethyl-2-methylaminopyrldin-3-yDcarbamate and 
1-(3,5-dimethoxyphenyl)piperazine were reacted by the same way with 
the example 1 to obtain the titled compound. 
yield : 53% 

m.p. : 150-151 "C 
20 1H NMR(CDCb) 8 : 2.29C3H,s), 2.48(3H,s), 3.29(4H,t), 3.45(3H,s), 

3. 77C6H,s), 3. 79(4H,t), 6.10(3H,m), 7.40ClH,s) 

Example 34 
l-[(5,6-Dimethyl-2-methylaminopyridin-3-yl)ammocarbonyl]-4-(3,5-

25 dimethylphenyl}pipenizine: 

Phenyl N-(5,6-dimethyl-2-methylaminopyridin-3-yDcarbamate and 
1-(3);-dimethylphenyl)piperazine were reacted by the same way with 
the example 1 to obtain the titled compound. 
yield : 52% 

30 m.p. : 160-162t 
1H NMR(CDCb) 8 ~ 2.30(9H,s), 2.~SH,s), 3.31C4H,t), 3.46(3H,s), 

3.78(4H,t), 6.60C3H,m), 7.41Clas> 

Example 35 
35 1-[(5-Ethyl-6-methyl-2-methylaminopyridin-3-yl)aminocarbonyl)-4-(3,5-

dimethylphenyl)piperazine: 
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Phenyl N-(5-ethyl-6-rnethyl-2-metbylaminopyridin-3-yl)carbamate and 
1-(3,5-dimethylphenyl)pjperazine were reacted by the same way with 

the example 1 to obtain the titled compound. 
yield: 56% 

5 m.p. : · 143-145't 
1H NMRCCDCls) 8 : l.22(3H,t), 2.28(6H.s)t 2.52(3H,s), . 2.72(2H,q), 
3.29(4H,t), 3.45{3H.sl, 3.78(4H,t), 6.59(3am>. 7.41<1H,s) 

Example 36 
10 l -H2-Methylamino-6,7-dihydro-5H-cyclopenta[b]pyridin-3-yl) 

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

Phenyl N-(2-methylamino-6.7-dihydro-5H-cyclopenta(b]pyridin-3-yJ) 

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

15 yield : 49% 
m.p. : 148-150-C 
1H NMRCCDCb) 8: 2.09(2H,m). 2.95(4H,m), 3.30(4H.tl. 3.47C3H.sl. 
3.77(4H.t), 3.80(6H,s), 6.10(3H.m), 7.49ClH,s) 

20 Example :l/ 
1-[(2-Methylamino-6,7-dihydro-5H-cyclopenta[b]pyridin-3-yl) 

aminocarbonyl]-4-(3,5-dimethylphenyl)piperdzine: 
Phenyl N-C2-methylamino-6,7-dihydro-5H-cyclopenta{b)pyridin-3-yl) 

carbamate and 1-(3,5-dirilethylphenyl)piperazine were re-dcted by the 
25 same way with the example 1 to obtain the titled C()llllJOUnd. 

yield : 48% 

30 

m.fl. : 185-187"C 
1H NMRCCDCh) 8 : 2.14(2H,m), 2.29(6H,s), 2.95{4H.ml, 3.32{4H,t>. 
3.47{3H,s), a79(4H,t), 6.59(3H,m)t 7.48(1H,s} 

Example 38 
1-{ [5,6-Dimethyl-2-(4' -t-butoxycarbonylpiperazinyl)pyridin-3-yl] 

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

Phenyl N-[5,6-dimethyl-2-(4' -t-butoxycarbonylpiperazinyl)pyridin-3-yl] 

35 carbamate and 1-(3,5-dimethoxyphenyl)piperazine were reacted by the 

same way with the example 1 to obtain the titled compound. 
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yield : 58% 
m.p. : 74-75-C 

-·33 -

1H NMR(CDCls) ~ : 1.46(9li,s), 2.20(3H,s), 2.21 (3H,s), 2.90(4H,t), 
3.20(4H,t), 3.55(4H,t), 3.65(4H.t), 3.98(3H,s), 6.02(3H,m), 8.20(1H.s) 

Example 39 
l -{[5,6-Dimethyl-2-(4 '-t-butoxycarbonylpiperazinyl)pyridin-3-yl] 

aminocarbonyll-4-(3,5-dimethylphenyl)piperazine: 

Phenyl N-[5.6-dimethyl-2-(4 '-butoxycarbonylpiverazinyl)pyridin-3-yl] 

10 carbamate and 1-(3,5-dimethylphenyl)piperazine were reacted by the 

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

yield: 5696 
m.p. ·: 155-156-C 
1H NMRCCDCb) 8: 1.48(9H,s), 2.22(3H,s), 2.29(6H.s), 2.35(3H,s), 

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

Example 40 
_1-{[5-Ethyl-6-methyl-2-(4 '-t-butoxycarbonylpiperazinyl )pyridin-3-yl] 

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

20 Phenyl N-[5~ethyJ-6-methyl-2-(4' -t-butoxycarbonylpiperazinyl) 

pyridin-3-yl)carbamate 'and 1-(3,5-dimethoxyphenyl)piperazine were 

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

COtnPound. 

yield : 52% 

25 m.p. : 119-120'C 
1H NMRCCDCb) 8 : l.25{3H.t), 1.48(98,s), 2.38(3H,s), 2.51 (2H,q), 
2.96(4H,t), 3.27(4H,t), 3.58(8H.m), 3.78(6H,s), 6.08(3H,m), 8.24ClH.s) 

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

aminocarbonyl)-4-:".(3,5-dimethylphenyl)piperazine: 

Phenyl N-[5-ethyl-6-metbyl-2-(4' -t-butoxycarbonylpiperazinyl) 

pyridin-3-yl]carbamate and 1-(3,5-dimethylphenyl)piperazine were 

reacted by the same way with the example 1 to obtain the titled 
35 compound. 

yield : 5()0A) 
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m.p. : 126-128t 
1H NMR(CDCb} 8: l.20(3H,t}. l.49(9as>. 2.29(6H,s), 2.39(3H,s), 
2.52(28,q)t 2.98(4H,t), 3.23{4H,t), 3.59(8H,m), 6.59(3H,m), 7.58(1H,s), 
8.26(1H,s) 

Example 42 
l-[(5,6-Dimethyl-2-piperazinylpyriclin-3-yl}aminocarbonyl]-4-
(3,5-dimethoxyphenyl)piperazine: 
l -([5,6-Dimethyl-2-(4' -t-butoxycarbonylpiperazjnyl)pyridin-3-yl] 

IO aminocarbonyl}-4-(3,5-dimethoxyphenyl)piperazine(0.218g, 0.4mmol) was 
dissolved in dichlorometbane : nitromethane = 2 : lClOmll and 
anisole(0.26g, 2.4mmol) and aluminum chloride(0.3g, 2.4mmoll were 
added slowly thereto. The mixture was stirred at room temperature for 
20min Distilled wat.er{50ml) was added into the mixture and the 

15 mixture 'was made basic ·with saturated NaHCOa and extracted with 
dichloromethane and then concentrated under the reduced pressure to 
remove the solvent The concentrate was purified by column 
chromatography(methanol : dichloromethane = 8:1) to obtain the titled . 
compound. 

20 yield : 89% 

m.p. : oil phase 
1H NMRCCDCb) 8: 2.21(3H,s), 2.35(3H,s), 3.02(4H,t), 3.34(4H~t), 
3.59(4H,t), 3.62{4H,t), 3.78{6H,s), 6.08(3H,m), 8.18UH,s) 

25 Example 43 
l-[(5,6-Dimethyl-2-piperazinylpyriclin-3-yl)aminocarbonyl]-4-(3.5-
dimethylpbenyl)piperazine: 
l-{[5,6-Dimethyl-2-(4'-t-butoxycarbonylpiperazinyl)pyridin-3-yl] 
aminocarbonyl}-4-(3,5-dimethylphenyl)piperdZine was reacted by the 

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

35 

m.p. : 103-105"C 
1H NMRCCDCh) 8 : 2.16{3ff.s), 2.24(6H,s), 2.40(3H,s), 3.30(4H,t), 
3.44(4H,t), 3.50(4H,t), 3.81{4H,t), 6.95(3H,m), 7.72(1H,s) 

Example 44 
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l-[(5-Ethyl-6-metbyl-2-piperazinylpyridin-3-yl)aminocarbonylJ-4-(3,5-

dimethoxyphenyl)piperazine: 

1-{[5-Ethyl-6-methyl-2-(4' -t-butoxycarbonylpiperazinyDpyridin-3-yJ] 
aminocarbonyl}-4-(3,5-dimethoxyphenyl)piperazine was reacted by the 

5 same way with the example 42 to obtain the titled compound. 
yield: 88% 

10 

m.p. : 68-70\: 
1H NMR(CDCJs) 8: l.20(3H,t), 2.40(3H,s}, 2.52(2H,q), 2.75(4H,t), 
3.32C4H,t), 3.70(8H,m), ·3.78(6H,s), 6.09(3H,m), 7.68(1H,s), 8.23UH,s) 

Example 45 
1-[ (5-Etbyl-6-methyl-2-piperazinylpyridin-3-y])aminocarbonyl]-4-(3,5-

dimethylphenyl)piperazine: 

1-{[5-Ethyl-6-methyl-2-(4'-t-butoxycarbonylpiperazinyl)pyridin-3-yl] 
15 aminocarbonyl)-4-(3,5-dimethylphenyl)piperazine was reacted by the 

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

m.p. : 100-102-C 
1H NMRCCDCla) h: 1.20(3H,t). 2.28(6H,s), 2.39(3H,s), 2.65(2H,q), 

20 2.76C4H.t), 3.00(4H,t), 3.~C4H,t), 3.70C4H,l), 6.58(3H,m}, 7.66(1H.s). 
8.24ClH,s) 

Example 46 

1-[(5-Acetyl-2-methoxy-6-methylpyridin-3-yl)aminocarbonyl]-4-(3,5-
25 dimethoxyphenyl)piperazine: 

Phenyl N-(5-acetyl-2-methoxy-6-methylpyridin-3-yl)carbamate(200mg, 

0.67mmo)) and 1-(3J)-dimethoxyphenyl)piperazine(l.50mgt 0.67mmol) 
were dissolved in anhydrous tetrahydrofuran(15ml) and DBU(lOOmg, 
0.67mmol} was added. The mixture was stirred at room temperature for 

30 2 hrs and concentrated under the reduced pressure to remove 
tetrahydrofuran. Ue concentrate was purified by column 

chromatography(ethylacetate : hexane = 1:2) to obtain the titled 
compound. 
yield : 83% 

35 m.p. : 149-151°C 
1H NMRCCDCh) 8: 2.57(3H,s), 2.65(3H,s), 3.28(4H,t,J=4.65Hz), 3.70(4H.t, 
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J=4.66Hz), 3.79(6H,s), 4.06(3H,s), 6.09(1H,s), 6.14(2H,d),6.94(1H,s), 
8.87(1H,s) 

Example 47 

5 1-[(5-Acetyl-2-methoxy-6-metby)pyridin-3-yl)aminocarbonyl]-4-(3,5-
dimethylphenyl)piperazine: 

Phenyl N-{5-acetyl-2-methoxy-6-methylpyridin-3-yl)carbamate and 
1-(3,5-dimethylphenyl)piperazine were reacted by the same way with 
the example 46 to obtain· the titled compound. 

10 yield : ~% 

m.p. : 66-69°C 
1H NMR(CDCla) h: 2.31(6H,s), 2.57(3H,s), 2.65C3H,s), 3.08{4H,t), 
3.30(4H,t), 4.10(3H,s), 6.71(2H,d), 6.94(1H,s), 8.89ClH,s) 

15 Example 48 
1-( (5-Acetyl-2-methoxY-6-methylpyridin-3-yOaminocarbonyl]-4-{3,5-
difluoropbenyl)piperazine: 

Phenyl N-(5-acetyl-2-methoxy-6-methylpyridin-3-yl)carbamate and 
1-(3,5-difluoropbenyl)piperazine · were reacted by the same way with the 

20 example 46 to obtain the titled compound. 
yield : 77% 

25 

m.p. : 180-181°C 
1H NMR{CDCb) 8: 2.57C3H,s), 2.65(3H,s), 3.33(4H,t,J=5.0Hz), 3.74(4H,t, 
J=5.0Hz), 4.07(3H,s), 6.37(1H,s), 6.46(2H,d), 6.93ClH.s). 8.85ClH.s) 

Example 49 

1-[ (5-Acetyl-2-methoxY"".6-methylpyridin-3-yDaminoearbonyll-4-(3.5-
dichlorophenyl)piperazine: 
Phenyl N-(5-acetyl-2-methox.y-6-methylpyridin-3-yl)carbamate and 

30 1-(3.5-dichlorophenyl)piperazine were reacted by the same way with the 
example 46 to obtain the titled compound. 
yield : 81% 

m.p. : oil phase 
1H NMRCCDCla) 8 : 2.57(3H.s), 2.6.5(3H,s), 3.34(4H,t), 3.78(4H,t). 

35 4.04(3H,s), 6.93(3H,m), 8.80ClH,s) 
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Example 50 
1-[(5-Acetyl-2-methoxy-6-methylpyridin-3-yl)aminocarbonyl)-4-(2,3-
dimethylphenyl)piperazine: 
Pheny N-{5-acetyl-2-methoxy-6-methylpyridin-3-yl)carbamate and 

5 1-(2,3-dimethylphenyl)piperazine were reacted by the same way with 

the example 46 to obtain the titled compound 

yield : 81% 
m.p. : 173-174t 
1H NMRCCDCb) 8 : 2.29(6H,s), 2.58(3H,s), 2.65(3H,s), 2.98(4H,t), 

10 3.70(4H,t>, 4.06(3H,s), 6.91(1H,d), 6.97ClH,s), 7.lOClH,O. 8.89ClH,s> 

Example 51 

l -[(5-Acetyl-2-methoxy-6-methylpyridin-3-yl)aminocarbonyl)-4-(2-
methoxyphenyl)piperazine: 

15 Phenyl N-(5-acetyl-2-metboxy-6-methylpyridin-3-yllcarbamate and 
1-(2-methoxyphenyl)piperazine were reacted by the sHme way with the 

example 46 to obtain the titled compound. 

yield : 79% 
m.p. : 153-154 "C 

20 1H NMRCCDCb) 8 : 2.58(3H,s), 2.65(3H,s), 3.15(4H,tl, 3.73C4H.t), 
3.90(3H.s). 4.06(3H,s), 6.91ClH,d), 6.96(1H,d), 6.97C1H.s). 7.IOClH.tl. 
8.89ClH.s) 

Example 52 

25 l -[(5-Acetyl-2-methoxy-6-methylpyridin-3-yDaminocarbonyl)-4-(3-
.hydroxyphenyl)piperazine: 

Phenyl N-(5-acetyl-2-metboxy-6-methylpyridin-3-yl)carbamate and 

1-(3-hydroxypbenyl)piperazine were reacted by the same way with the 

example 46 to obtain the titled compound. 

30 yield : 76% 
m.p. : oil phase . 
1H NMRCCDCb} 8 : 2.60(3H,s), 2.72(3H,s), 3.34(4H,t), 3.79(4H.t), 
3.98(3H,s), 6.45(3H,m), 6.98(1H,m). 8.97ClH.s) 

35 Example 53 

1-[(5-Acetyl-2-methoxy-6-methylpyridin-3-yl)aminothiocarbonyl)-4-(3.5 
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-dimethoxyphenyl)piperazine: 
Phenyl N-(5-acetyl-2-methoxy-6-metbylpyridin-3-yl)thiocarbamate and 

1-(3.5-dimetboxyphenyl)pjperazine were reacted by the same way with 
the example 22 to . obtain the titled compound. 

5 yield : T/% 
m.p. : 167-169t: 
'H NMRCCDCb) 8 : 2.58(3H,s), 2.68(3H,sl, 3.47C4H,t), 3.81 (6H,s), 
4.05(3H.s), 4.36(4H,t), 6.42(3H,m), 7.49C1H.s). 9.05(1H.s) 

1 O Example 54 
l -[(5-Acetyl-2-methoxy-6-methylpyridin-3-yl)aminothiocarbonyl}-4-(3.5 

-dimethylphenyl)piperazine: 

Phenyl N-(5-acetyl-2-methoxy-6-methylpyridin-3-yl)thiocarbamate and 

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

15 the example 22 to obtain the titled compound. 
yield : 75% 

20 

m.p. : 176-rrtc 
1H NMRCCDCb) 8 : 2.34(6H,s), 2.58{3H,s), 2.68(3H,s>. 3.48(4H,t>, 
4.00(3H,s), 4.43(4H,t), 7.05(3H,m), 7.52(1H,s>. 9.04(1H.s) 

Example 55 

1-[(5-Acetyl-2-methoxy-6-methylpyridin-3-yl)aminothiocarbonyl}-4-(3-

hydmxyphenyl)piperazjne: 

Phenyl .N-(5-acetyl-2-methoxy-6-methylpyridin-3-yl)thiocarbamate and 

25 1-(3-hydroxyphenyl)piperazine were reacted by the same way with the 

example 22 to obtain the titled compound. 

yield : 71% 

m.p. : 114-115t: 
'H NMRCCDCh) 8: 2.56(3H,s), 2. 75(3H,s), 3.68(4H,t>. 4.05(3H.s). 

30 4.45(4H,t), 7.30(4H,m), 9.03(1H,s) 

MassCEl) m/z : Calcd for OsffsoN-tO.cS1 458.1987. found 458.2527 

Example 56 

1-{[5-(l -Hydroxyethyl)-2-methoxy-6-methylpyridin-3-yl]aminocarbonyl} 

35 -4-(3.5-dimethoxyphenyl)piperazine: 

1-[(5-Acetyl-2-methoxy-6-methylpyridin-3-yl)aminocarbonyl]-4-(3.5-
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dimethoxypbenyl)piperazine(lOOmg, 0.2Smmol) was dissolved in 
anhydrous ethano1(15ml) and NaBH.(8.66mg) was added The reaction 

solution was stirred at room temperature for 2 hours. The mixture was 
concentrated under the reduced pressure to remove ethanol and purified 

5 by column chromatography (ethylacetate : hexane = 2!1) to obtain the 
titled compound. 

yield : 97% 
m.p. : 124-126°C 
1H NMR(CDCh) 8 : l.48(3H,d), 2.42(3H,s), 3.27(4H,t), 3.69(4H.t>. 

10 3.79(6H,s), 3.99(3H,s), 5.03(111,q), 6.09(1H,s), 6.15(2H,d), 6.90C1H.s), 
8.46Clff.s) 

Mass(El) m/z : Calcd for C2zlhoNA 430.2"216, found 430.2265 

Example fll 
15 1-{[5-(l-Hydroxyethyl)-2-metboxy-6-methylpyridin-3-yl]aminocarbonyl} 

-4-(3,5-dimethylpbenyl)piperazine: 

l-[(5-Acetyl-2-methoxy-6-methylpyridin-3-yDaminocarbonyl]-4-(3,5-
dimethylphenyl)piperazine was reacted by the same way with the 
example 56 to obtain the titled compound. 

20 yield : 95% 

25 

m.p. : 153-154°C 
1H NMR(CDCb) 8 : 1.48(3H,d), 2.30(6H.s), 2.42(3H,s), 3.26(4H,t), 
3.68(4H.t), 3.99(3H,s), 5.05(1H,q), 6.7H2H.d), 6.96ClH,s), 8.46ClH,s) 
Mass(EI) m/z : Calcd for Czzl:boN.tOs 398.2317, found 398.2343 

Example 58 

1-{[5-(l-Hydroxyethyl)-2-methoxy-6-methylpyridin-3-yllaminocarbonyl) 
-4-(2,3-dimethylphenyl)piperazine: 

l-{(5-Acetyl-2-methoxy-6-metbylpyridin-3-yl]aminocarbonyl]-4-(2.3-

30 dimethylphenyl)piperazine was reacted by the same way with the 

example 56 to obtain the titled compound. 
yield: 96% 
m.p. : 100-102"C 
1H NMR(CDCb) 8 : 1.47(3H,d), 1.59(3H,s), 2.25(3H,s), 2.28(38,s), 

35 2.43(3H,s). 2.93(4H,t), 3.66(4H,t), 3.99(3H,s). 5.05Claq), 6.93(3H.m). 
7.llClH.m). 8.48ClH,s) 
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Example 59 
1-{[5-(l-Hydroxyethyl)-2-methoxy-6-methylpyridin-3-yl)aminocarbonyl} 
-4-(3,5-difluorophenyl)piperazine: 

5 1-((5-Acetyl-2-metboxy-6-methylpyridin-3-yl)aminocarbonyl]-4-(3,5-

difluorophenyl)piperazine was reacted by the same way with the 
example 56 to obtain the titled compound. 
yield : 97% 
m.p. : 184-186°C 

10 •H NMRCCDCb) 8 : l.48(3H.d), 2.50C3H.s), 3.30C4H.t), 3.70C4H,t), 
4.ll(3H,s), 5.06(1H,q), 6.33(1H,s), 6.42(2H,d), 6.92ClH,s), 8.54C1H.s) 

Example 00 
1-{[5-(l -Hydroxyethyl)-2-methoxy-6-methylpyridin-3-yl]aminocarbonyl} 

15 -4-(3.5-dichlorophenyl)piperazine: 
1-[ (5-Acetyl-2-methoxy~-methylpyridin-3-yllamin<>carbonyl]-4-(3,5-

. dicblorophenyJ)piperazine was reacted by the same way with the 
example 56 to. obtain the titled compound. 
yield : 95% 

20 m.1>. : 197-200-C 
1H NMRCCDCb) ! : l.46(3H,d), 2.41C3H,s>, 3;28(4H,t>, 3.66C4H.l). 

3.96C3H,s), 5.20ClH,q), 7.02(3H,m). 8.42ClH.s) 

Example 61 
25 1-{(5-(l-Hydroxyethyl)-2-methoxy-6-methylpyridin-3-yl]aminocarbonyl} 

-4-(2-methoxyphenyl)piperazine: 
l -((5-Acetyl-2-methoxy-6-methylpyridin-3-yl)aminocarbonyl]-4-(2-
methoxyphenyl)piperazine was reacted by the same way with the 
example 56 to obtain the titled compound. 

30 yield : 97'6 

35 

m.p. : 88-90"C ~ 
1H NMRCCDCb) 8 : l.47(3H,d), 2.42(3H,s), 3.11 C4H,t), 3.70{4H,t), 
3.89(3H,s), 3.99(3H,s), 5.03(1H,q), 6.89(3H,m). 6.94(1H,s). 7.05(1H.m), 
8.48(1H.s) 

ExampJe 62 
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l -{[5-(l-Hydroxyethyl}-2-methoxy-6-methylpyridin-3-yl]aminocarbonyl} 
-4-(3-hydroxyphenyl)piperazine: 
l-[5-Acetyl-2-methoxy-6-methylpyridin-3-yl)aminocarbonyJ}-4-(3-hydro 
xypbenyl)piperazine was reacted by the same way with the example 56 

5 to obtain the titled compound. 
yield : 87% 

10 

m.p. : 194-196't 
JH NMRCCDCb) 6 : l.47(3H.d), 2.41(3H.s), 8.27(4H,t>, a 79C4H,t), 
3.98(3H,s), 5.04(1H,q), 6.57(3H,m), 6.90UH,s), 7.13ClH,t>, 8.41UH,s> 

Example 63 
l -{[5-(l-Hydroxyethyl)-2-methoxy-6-methYlrJyridin-~-yl]aminothio 
carbonyl}-4-(3,5-dimethoxyphenyl)piperazine: 
1-[(5-Acetyl-2-metboxy-6-methyJpyridin-3-yDaminothiocarbonyl]-4-(3.5 

15 -dimethoxypbenyl)pjperazine was reacted by the same way with the 
example 56 to obtain the titled compound. 
yield : 89% 

m.p. : 189-190'C 
1H NMRCCDCb) 8: l.47(3H,d), 2.43(3H,s), 3.35C4H.l), 3.78C6H,s), 

20 3.97(3H,s), 4.09C4H,t), 5.05ClH,q), 6.07C3H,m}, 7.350H.s>. 8.42C1H,s> 

Example 64 
1-{[5-(J-Hydroxyethyl)-2-methoxy-6-methylpyridin-3-yl]aminothio 
carbonyl}-4-(3,5-dimethylphenyl)piperazine: 

25 1-[(5-Acetyl-2-methoxy-6-methylpyridin-3-yl)aminolhiocarbonyJ]-4-(3,5 
-dimethylphenyl)piperazine was reacted by the -same way with the 
example 56 to obtain the titled compound. 
yield : 88% 
m.p. : l 70-I 72'C 

30 1H NMRCCDCb) 8 ; 1.46(3H,d), 2.29(68,s), 2.43(3H,s). 3.43(4H,t), 
3.97(3H,s), 4.10(4H,t), 5.06(1H,q), 6.60(3H,m), 7.37C1H,s), 8.40(1H,s) 

Example 65 
1-{[5-(l-Hydroxy-l-methylethyJ)-2-methoxy-6-methylpyridin-3-yl] 

35 aminocarbonyl}-4-(3,5-dimethoxyphenyl)piperazine: 
1-{ (5-Acetyl-2-methoxy-6-methylpyridin-3-yJ)aminocarbonyl]-4-(3.5-
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dimethoxyphenyl)piperazine(214mg. 0.50mmo1) was dissolved in 
tetrahydrofuran(lOmD and CH3MgBr{0.50ml, 1.50mmon was added 
slowly. The mixture solution was refluxed for 15 hrs and concentrated 
under the reduced pressure to remove the solvent and extrdCted with 

5 ethylacetate, dried and filtered. The reSultant was purified by column 
chromatography(ethylacetate : hexane = i: 2) to obtain the titled 
compound 
yield: 84% 
m.p. : 146-148"C 

10 JH NMRCCDCb) 8 : 1.64(6H,s), 2.64(3H,s), 3.ZSC4H.t). 3.67(4H.t), 
3.78(6H,s). 3.99{3H,s), 6.07(3H,m), 6.86(1H.sl. 8.47ClH,s) 

Example 66 
1-{[5-(l-Hydroxy-l-methylethyl)-2-methoxy-6-methylpyridin-3-yl] 

15 aminocarbonyl}-4-(3))-dimethylphenyl)piperazine: 
l -[(5-Acetyl-2-methoxy-6-methylpyridin-3-yl)aminocarbonyl]-4-(3.5-
dimethylphenyllpiperazine was reacted by the same way with the 
example 65 to obtain the titled compound. 
yield : 81% 

20 m.p. : oil phase 
1H NMR(CDCb) 8 : 1.64(6H,s), 2.29(6H,s), 2.65(3H,s), 3.24C4H.U. 
3.67(4H,t), 3.99(3H,s), 6.59(3H,m)1 7.05(1H,s), 8.48(1H,s} 

Example 61 
25 1-{[5-(l-Hydroxy-l-methylpropyl)-2-methoxy-6-methylpyridin-~-y)] 

aminocarbonyl}-4-(3,5-dimetboxyphenyJ)piperazine: 
l-[(5-Acetyl-2-methoxy-6-methylpyridin-3-yl)aminocarbonyl]-4-(3,5-
dimethoxyphenyl)piperazine(214mg, 0.50mmol) was dissolved in 
tetrahydrofuran(lOml) and C2H&MgBr(0.50mg, l.50mmoD was added 

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

35 yield : 76% 
m.p. : 127-129-C 
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'H NMR(CDCb) ~: 0.83(3H,t), 1.63(3H,s), 1.94(2H,m), 2.61 C3H.s), 
3.26(4H,t), 3.68(4H,t), 3.79(6H,s), 3.99(3H,s). 6.08(3H,m). 6.86C1H,s), 
8.44(lff.s) 

5 Example 68 
1-{[5-(l -Hydroxy-l -methylpropyl)-2-methoxy-6-methylpyridin-3-yl] 
aminocarbonyl}-4-(3.5-dimethylphenyl)piperazjne: 

l-[(5-Acetyl-2-methoxy-6-methylpyridin-3-yl)aminocarbonyl]-4-(3,5-
dimetbyl.phenyl)pi~ was reacted by the same way with the 

10 example 67 to obtain the titled compound. 
yield : 74% 
m.p. : 164-165"C 
1H NMRCCDCla) 8 : OS(SH,t), 1.60(3H,s), 1.95(2H,m), 2.29(6H,s). 
2.61{3H,s), 3.23(4H,t), 3.67(4H,t), 3.99(3H,s), 6.59(3H,m), 6.87(1H,s), 

15 8.45C1H,s) 

Example 69 
1-[5-( ([4-(3,5-Pimethoxyphenyl)piperazino]carbonyl}amino)-6-methoxy-2 
-methylpyridin-3-yOethyl ethanthioate: 

20 Tripbenylphosphine(262mg, l.Ommol) was dissolved in 
tetrahydrofuran(l5ml) mid diethyl azodicarboxylateC157p.e. 1.0mmol) was 
added and then the mixture was stirred at O'C for 30min. 
l-{[5-Cl-Hydroxyethyl)-2-methoxy-6-methylpyridin-3-yl]aminocarbonyl) 
-4-(3,5-dimethoxyphenyl)piperazjne(213mg, 0.5mmol) and thioacetic 

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

30 obtain the titled compound. 

yi~d: 62% <! 

m.p. : oil phase 
1H NMR(CDCb) 8: l.5.5(3H,d), 2.20(3H,s>. 2.39(3H,s), 3.15(4H,t), 
3.57(4H,t), 3.69(6H,s), 3.90(3H.s), 4.74(1H,q), 6.01(3H,m), 6.89(1H,s), 

3S 8.33{1H,s) 



W0'8l90402 PCT/KR97J00128 

- 44 -

Example 70 
1-[5-({(4-(3,5-DimetbylphenyDpiperazino]carbonyl}amino)-6-methoxy-2-

methylpyridin-3-yl]ethyl ethanthioate: 

l-{[5-{1-Hydfoxyethyl)-2-methoxy-6-methylpyridin-3-yJ]aminucarbonyl} 

5 -4-(3,5-dimethylphenyl)piperazine was reacted by the same way with 

the example 69 to obtain the titled comPoUnd. 

yield : 60% 
m.p. : oil phase 
11-1 NMRCCDCJs) 8: l.60(3H,d), 2.26(6H,s), 2.52(3H,s). 3.20(4H,t), 

10 3.64(4H.t). 3.96(3H,s). 4.80(1H,q), 6.56(3H.m), 6.91C1H.s), 8.38(1H,s) 

Example 71 
l-{[2-Methoxy-6-methyl-5-(1-sulfanyhnethyl)]aminocarbonyl}-4-(3,5-

dimethoxyphenyl)J>iperazine: 

15 1-[5-( {(4-(3,5-Dimethoxyphenyl)piperazino]carbonyllamino)-6-methoxy-2 

-methylpyridin-3-yllethyl ethanthioate(180mg. 0.37mmol) was dissolved · 

in tetrahydrofuranCl5ml) and LiAlH4(15mg, 0.4mmol) was added and 

then the mixture was stirred at O'C for 20min. 2N-HC1 was added the 

above solution. The mixture was concentratoo under th~ reduced 

20 pressure to remove the solvent and extracted with dichloromethane, 

dried and filtered. The resultant was concentrated under the reduced 

11ressure and purified by column chromatography(ethylacetate : hexane = 

1:2) to obtain the titled compound. 

yield : 88% 
25 m.p. : oil phase 

1H NMRCCDC13) 8: l.42(3H,d), 2.39C3H,s). 3.25(4H.t>. 3.66(4H.t), 

3.76C6H,s). 3.96(3H,s), 5.02{1H,q), 6.17(3H,m). 6.87C1H.s). 8.4HlH.s) 

Example 72 

30 l-([2-Methoxy-6-methyl-5-(1-sulfanylmethyl))aminocarbonyl}-4-{3,5-
dimethylphenyl)piperazine: 

1-[5-( {[4-(3,5-Dimethylpbenyl)piperazino]carbonyl}amino)-6-methoxy-2-

methylpyridin-3-yl]ethyl ethanthioate was reacted by the same way 

with the example 71 to obtain the titled compaund. 

35 yield : 87% 

m.p. : oil phase 
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1H NMRCCDCW 8 : 1.43(3H,d), 2.28(6H,s), 2.40C3H,s), 3.25(4H,t), 
3.72(4H,t), 5.03(1H,q), 6.64(3H,m), 6.88(1H,s), 8.42ClH,s) 

Ex.maple 73 
5 1-[(2-Methoxy-6-methyl-5-vinylpyridin-3-yl)aminocarbonyl)-4-(3,5-

dimethoxyphenyl)piperazine: 
1-{[5-(l-Hydroxyethyl-2-methoxy-6-methylpyridin-3-yl)aminocarbonyl} 
-4-(3,5-dimethoxyphenyl)piperazine was dissolved in chlorofonn(15mJ) 
and pyridinum p-toluensulfonate(60mg, 0.23mmol} was added and then 

1 o the mixture solution was refluxed 16hours. The above solution was 
concentrated under the reduced pressure to remove chloroform and 
purified by column chromatography to obtain the titled compuund. 
yield : 93% 
m.p. : 140-14l°C 

15 1H NMRCCDCbl 8 : 2.43(3H,s), 3.27(4H,t), 3.69(4H,t>, 3.79(6H,s). 
4.00(3H,s), 5.25ClH,d), 5.65(1H,d), 6.08(1H,s), 6.13(2H,d), 6.82(1H,d), 
6.91 (lH,s), 8.53C1H,s) 

Mass(El) m/z : Calcd for CriHuN.404 412.2110, found 412.2119 

20 Example 74 
l -[(2-Methoxy-6-methyl-5-vinylpyridin-3-yl)aminocarbonyl]-4-(3.5-
dimethylphenyl)piperdZine: 

1-{[5-(l-Hydroxyethyl)-2-methoxy-6-methylpyridin-3-yl]aminocarbonyl} 
-4-(3,5-dimethylphenyl)piperazine was reacted by the same way with 

25 the example 73 to obtain the titled compound. 
yield : 9496 
m.p. : 131-132°C 
1H NMR(CDCb) 8 : 1.57(3H,s), 2.31(6H,s), 2.43(1H,s). 3.25C4H,t). 

3.68C4H,t), 4.00(3H,s), 5.25(1H,d), 5.65(1H,d) 6.60(3H,m), 6.82(1H.dd). 
30 6.92(1H,s). 8.~ClH,s) 

Mass(ID) m/z : Calcd for Cizff28N40J 380.2212, found 380.2236 

Example 75 
1-[ (2-Methoxy-6-methyl-5-vinylpyridin-3-yDaminocarbonyl]-4-(3.5-

35 difluorophenyl)piperazine: 
l-{[5-(l -HydroxyethyD-2-metboxy-6-methylpyridin-3-yl)aminocarbonyl} 
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-4-(3,5-difluorophenyl)piperazine was reacted by the same way with the 
example 73 to obtain the titled compaund. 
yield : 93% 
m.p. : 160-161 °C 

5 tH NMR(CDCb) 8 : 2.44(3H,s), 3.30(4H,tJ=5.5Hz), 3.68(4H.t,J=5.5Hz), 
4.01 (3H,s), 5.26(1H,d). 5.65(18.d), 6.30(1H,s), 6.39(2H,d), 6.81 UH,dd), 
8.53C1H,s) 

Mass(EI) m/z : Calcd for CaHasN..O.t 412.2110, found 412.2102 

1 O Example 76 
1-[ (5-lsopropenyl-2-methoxY-6-methylpyridin-3-yl)aminocarbonyl]-4-
(3.5-dimetboxyphenyl)piperazine: 
-{[5-(l-Hydi-oxy-l-methylethyl)-2-methoxy-6-methylpyridin-3-yl) 
aminocarbonyfl}-4-(3.5-dimethoxyphenyl)piperazine was reacted by the 

15 same way with the example 73 to obtain the titled compcund. 
yield :·96% 

m.Jl. : 83-85 "C 
1H NMR(CDCb) 8 : 2.0l(SH,s), 2.38(3H,s). 3.25C4H.t). a66(4H,t). 
3.78(6H,s), 3.99(3H,s), 4.86(1H,s), 5.30UH,s), 6.11(3H.m), 6.90(1H,s> •. 

20 8.18ClH,s) 

Example 77 
l-[(5-lsopropenyl-2-methoxy-6-methylJ)yridin-3-yl)aminocarbonyJ]-4-
(3.5-dimethylphenyl)piperazjne: 

25 l-{[5-(l-Hydroxy-l-methylethyl)-2-methoxy-6-methylJ.>Yridin-3-yl]amin 
ocarbonyl}-4-(3,5-dimethylphenyl)piperazine was reacted by the same 
wa1' with example 73 to obtain the titled compound. 
yield : 93% 
m.p. : 140-142-C 

30 1H NMRCCDCbl 8: 2.01(3H,s), 2.29(6H.s), 2.28C3H,sl, 3.23(48,t), 
3.66(4H,t), 3.99(3B,s), 4.86(1H,s), 5.18(1H,s), 6.59(3H,m), 6.91 ClH.s). 
8.lBClH,s) 

Example 78 
35 Ethyl 2-{l-[5-({[4-(3,5-dimethoxyphenyl)piperazino]carbonyllamino)-6-

methoxy-2-methylpyridin-3-yl]ethoxy }acetate: 
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1-{[5-(1-Hydroxy)-2-methoxy-6-methy]pyriclin-3-yllaminocarbonyll-4-
(3.5-dimethoxyphenyl)piperazine(0.5mmol) was dissolved in 
dimethylfonnamide(l5ml) and NaHC18.5mg. 0.5mmoD was added and 
then the mixture solution was stirred at room temperature for 15min. 

5 Ethylbromoacetate(83.5mg, 0.5mmol> was added into the above mixture 
and stirred at room temperature for 3hours. The mixture was 
concentrated under the reduced pressure to remove the solvent and 
purified by column cbramatography(ethylacetate : hexane = 1:2) to 
obtain the titled compound 

10 yield : 89% 
m.p. : oil phase 

15 

1H NMRCCDCb) ~: l.25(3H,t), 1.34C3H.d), 2.42{3H,s), 3.00C4H.t), 
3.29(4H,t), 3.74(6H,s), 3.97(3H,s), 4.16(4H,s), 4.53(1H,q), 
6.00(3H,m), 7.58(1H,s) 

Example 79 
4-{ 1-[5-( {[ 4-(3J)-Dimethoxyphenyl)piperazino]carbonyl }amino)-6-methox 
y-2-methylpyridin-3-yllethoxy }-4-oxobutanoic acid: 
l-{[5-(l-Hydroxyethyl)-2-methoxy-6-methylpyridin-3-yl]aminocarbc.>n}'l} 

20 -4-(3,5-dimethoxyphenyl)piperazine(l07mg, 0.25mmo]) and 
dimethylaminopyridine(3mg, 0.025mmol) were dissolved in pyridine and 
anhydrous succinic acid(50mg, 0.5mmol) was added. The mixture wets 
stirred at room temperature for 5hrs. DistilJed water was added into the 
above mixture. The above solution was extracted with CHaCla and the 

25 organic l'hase washed with lN-HCl and then concentrated under th~ 
reduced pressure to remove the solvent. The concentrate was purified 
by column chromatography(dichloromethane : methanol = 20:1) to obtain 
the titled compound. 
yield : 78% 

30 m.p. : 158-160-C 
1H NMRCCDCb) 8; 1.42(3H,d), 2.43(3H,s), 2.61 (4H,m), 3.24(4H.t). 
3.66(4H.t), 3.76(6H,s), 3.95(3H,s), 5.94(1H,q). 6.04(3H,m), 6.89(1H,s), 
8.13(1H.s) 

35 Example 80 
4-{ 1-(5-({ [ 4-(3.5-Dimethylphenyl}piperazino]carbonyl}amino)-6-methoxy-



W0'8IOCMU PCTIKR!J7/00J28 

- 48 -

2-methylpyridin-3-yOethoxy }-4-oxobutanoic acid: 

1-{[5-(l-hydroxyethyl}-2-methoxy-6-methylpyridin-3-yl]aminocarbonyl} 
-4-(3.5-dimethyhJhenyl)piperazine was reacted by the same way with 
the example 79 tu obtain the titled compound. 

5 yield : 76% 

10 

m.p. : 138-140'C 
1H NMRCCDCb) 8 : l.43(3H,d). 2.27(6H,s). 2.55(3H,s), 2.65(4H.m). 
3.24(4H.t), 3.69C4H.t>, 3.95(3H.s), 5.95(1H,q), 6.60(3H.m). 6.88(1H,sl, 
8.llClH.s) 

Example 81 
1-[ (2-Methoxyquinolin-3-yl)aminocarbonyl]-4-(3,5-dim~lhoxypheny I> 

piJJeJ""dzine: 

15 a) Phenyl N-(2-methoxyquinolin-3-yl)carbamate: 
3-Amino-2-methoxyquinoline(4g, 23mmol) and phenyl 
chloroformate(4.04g, 25mmol) were dissolved i11 dichloromethan~ and 
stirred at room temperature for 2 hours. The above mixture wm~ 
concentrated undt!r the reduced pressure· to remove dichloromethmlt~ and 

20 purified by culumn chromaloJ?raphy(hexane : ether =8:1 > to obu1in lhl:' 
litled compound. 
yield : 75% 

m.p. : oil phase 
11-I NMH (CDCfa): 8 4.0H3H.s), 7.30(5H,sl. 7.41C1H.t>. 7.70ClH.dJ, 

25 7.71ClH,d), R.7H1H.s) 

b) l-[(2-Methoxyquinolin-3-yl)aminocarbonyll-4-(3,5-dim~lhmc.ypht!nyl 1 

pi).>erazine: 
Phenyl N-(2-methuxyquinolin-3-yDcarbamateU48mg, 0.5mmol> and 

30 1-(3,5-dimethoxyphenyl)piperazine(l12mg. 0.5mmoll were disst>lv~ in 
anhydrous tetrahy.drofurdJl and DBU(117mg, 0.75mmun was added. The 
solution was stirred at room temperature for 2 hours. Th~ mixture was 
C<)llcentrated under the reduced pressure to remove tetrahrdrufunm and 
purified by column chromatography(hexane : ether = 5: 1 > to obtain lht' 

35 titled compound. 
yield : 81% 
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m.p. : 200-201°C 
1H NMR (CDCb): 8 3.31(4H,tJ=5.0Hz), 3.74(4H,t), 3.79(6H,s), 4.17(3H,s), 
6.09(1H,s), 6.17(2H,s), 7.35(1H,t), 7.49(1H,t), 7.71(1H,d), 7.78ClH.d), 
8.78(1H,s) 

5 Mass(EI) m/z : Calcd for C23Ha&N4Q4 422.1954, found 422.1952 

Example 82 
l-[(2-Methoxyquinolin-3-yl)aminocarbonyll-4-(3,5-dimethylphenyl) 

piperazine: 

1 o Phenyl N-(2-methoxyquinolin-3-yl)carbamate and 

1-(3,5-dimethy)phenyI)piperazine were reacted by the same way with 
the example 81 to obtain the titled compeund 

yield : 79% 

m.p. : 143-145°C 
15 1H NMR (CDCb): 8 2.30C6H,s), 3.29(4H,t), 3.80(4H,t), 4.18(3H,s), 

6.62(3H,m), 7.36(1H,t), 7.49C1H,t), 7.71(1H,d), 7.78(1H,d), 8.79C1H.s) 
· . Mass<El) m/z : Calcd for C23H26N"°2 390.2055, found 390.2066 

Example 83 
20 1-[(2-Methoxyquinolin-3-yl)aminocarbonyl]-4-(2.3-dimethylphenyl) 

piperazine: 
Phenyl N-(2-methoxyquinolin-3-yl)carbamate and 

1-(2,3-dimethylphenyJ)pjperazine were reacted by the same way with 

the example 81 to ob~ the titled compound. 
25 yield : 83% 

m.p. : 174-175"C 
1H NMR (CDCb): IJ 2.20(3ff.s), 2.39(3H,s), 3.28(4H,t). 3.69C4H.t>. 
3.93(3H,s), 5.98(1H,s), 6.30(1H,t), 6.37ClH.s), 6.39(1H,s). 6.63ClH.s) 

30 Example 84 
1-[(2-Metboxyquinolin-3-yl)aminocarbonyl]-4-(3,5-difluorophenyl} 

piperazine: 
Phenyl N-{2-methoxYQuinolin-3-yl)carbamate and 

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

35 example 81 to obtain the titled compound. 

yield : 78% 
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m.p. : 158-159~ 
1H NMR (CDCb): 8 ·3.S2(4H,t,J=5.0Hz), 3.72(4H.t,J=5.0Hz), 4.19(3H,s), 
6.29(1H.s), 6.39(2H.d), 7.36C1H,t), 7.50(1H,t), 7.71(1H,d). 7.81UH,d), 
8.78(1H,s) 

Example 85 

l-[(2-Methoxyquinolin-3-yl)aminocarbonyl]-4-(3,5-dichlorophenyl} 
piperazine: 

Phenyl N-(2-methoxyquinolin-3-yl)carbamate and 
10 1-(3,5-dichlorophenyl)piperazjne were reacted by the same way with the 

example 81 to obtain the 'titled compound. 
yield : 56% 

m.p. : 156-158-C 
1H NMR (CDCb): 8 3.33(4H,t), 3.73(4H,t), 4.21<3H.s) 6.79(1H,s), 

15 6.83(1H,d), 6.93(1H,t), 7.26(1H,t), 7.38ClH.t>, 7.52ClH.t). 7.71ClH,d), 
7.83(lli.d) 

Mass(EI) m/z : Calcd for Cm~"°2Ch 430.0963. found 430.0977 

Example 86 
20 I-[{2-MethoxyQUinolin-3-yl)aminocarbonyl]-4-(2-fluoropbenyl)JJiperazine: 

Phenyl N-(2-methoxyQUinolin-3-yl)carbamate and 
1-(2-fluorophenyl)piperazine were reacted by the same way with tht! 
example 81 to obtain the titled compound. 
yield : 81% 

25 m.p. : 156-158"C 
1H NMR CCDCb): 8 3.18(4H,t), 3.74(4H,t), 4.18(3H,s). 6.99C2H,q), 
7.07(2H,m), 7.35(2H,m), 7.50C1H,t). 7.70(1H,d), 7.77C1H.d) 

Example frl 
30 1-[{2-Metboxyquinolin-3-yl)aminocarbonyl]-4-(2-chloropheny))piperazine: 

Phenyl N-(2-methoxyquinoline-3-yl)carbamate and 
1-(2-chlorophenyl)piperazine were reacted by the same way with the 
example 81 to obtain the titled compound. 
yield : 78% 

35 m.p. : 79-SO"C 
1H NMR {CDCb): ~ 3.32(4ff.t), 3.74(4H,t), 4.20C3H,s), 6.82(2H,q). 
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6.94C2H.m>. 7.34(2H,m), 7.48(1H.d), 7.70(1H,d), 7.78ClH,d) 

Example 88 
1-( (2-Methoxyquinolin-3-y])aminocarbony0-4-(3-chlorophenyl)piperazine: 

5 Phenyl N-(2-methoxyquinolin-3-yllcarbamate and 
1-(3-chlorophenyl)piperazine were reacted by the same way with the 

exam1Jle 81 to obtain the titled compound. 
yield : 73% 

m.1>. : 97-98°C 
10 1H NMR (CDCJa): 8 3.31(4H,t), 3.73(4H,t). 4.18C3H.s), 6.82(1H,d), 

6.87(1H,d), 6.92(1H,s), 7.21 (lH,t), 7.32UH,s). 7 .. 17ClH.t). 7.51 UH.t), 
7.70ClH,d), 7.78(1H,d), 8.80(1H,s) 

Example 89 
15 1-[(2-Methoxyquinolin-3-yOaminocarbonyl]-4-(3-hydmxypheny]) 

piperazine: 
Phenyl N-(2-methoxyquinolin-3-yl)carbamate and 
1-(3-hydroxypbenyl)piperazine were reacted by the same way with the 
example 81 to obtain the titled compound. 

20 yield : 75% 

25 

m.p. : 190-191 "C 
1H NMR CCDCb): 8 3.33(4H,t), 3.80(4H.O. 4.19C3H,s>. 6.47C1H,s). 
6.G2(2H,s), 7.16(1H,t). 7.32(1H,s), 7.37UH.t>, 7.51ClH,t>. 7.72UH.d), 
7.78(1H,d), 8.78(1H,s) 

Example 90 
l -[(2-Methoxyquinolin-3-yl)aminocarbonyl)-4-(2-methoxyphenyl) 
piperdZine: 

Phenyl N-(2-methoxyquinoJin-3-yl)carbamate and 
30 1-(2-methoxyphenyl)piperazine were reacted by the same way with the 

example Bl to obtain the titled compound. 
yield : 88% 

m.p. : 159-161 ~ 
1H NMR CCDCJs): 8 3.28(4H,t), 3.71C4H,t), 3.8H3H.s>. 4.18(3H.s), 

35 6.52(2H,s), 6.62(1H,s). 7.23{1H.t), 7.31-7.53(3H,m}, 7.72(2H.m), 8.81ClH,s) 
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Example 91 
1-[(2-Metboxyquinolin-3-yl)aminocarbonyl]-4-(2-methylthiophenyl) 

piperazine: 
Phenyl N-(2-methoxyquinoJin-3-yl)carbamate and 

5 1-(2-methylthioph.enyl)piperazine were reacted by the same way with 
the example 81 to obtain the titled compound. 
yield: 78% 

m.p. : 147:-149~ 
lH NMR (CDCb): 8 2.44(3H,s), 3.07(4H,t), 3.75{4H,t), 4.18(3H.s), 

JO 7.13(3H,m), 7J8(1H,d), 7.39(2H,m), 7.70C3H,m), 8.81(1H.s) 

Example 92 
1-[(2-Methoxyquinolin-3-yl)aminocarbonyl]-4-(3-isopropoxyphenyl) 

piperazine: 

15 Phenyl N-{2-methoxyquinolin-3-yl)carbamate and 
1-(3-isopropoxypbenyl)piperazine were reacted by the same way with 

· the example 81 to obtain· the titled comJ>Ound. 
yield : 93% 

m.p. : lll -113t 
20 'H NMR (CDCJs): 8 l.34{6H,d), 3.30C4H,t), 3.74(4H,t), 4.18(3H.s>. 

4.55(1H.m), 6.49{2H,s), 7.05(1H,s). 7.20C1H,t), 7.32(1H,s). 7.37C1H.t), 
7.50ClH.t), 7. 70(1H,d), 7.77ClH.d>. 8.80(1H.s> 

Example 93 
25 1-[(2-Methoxyquinolin-3-yl)aminocarbonyl]-4-(3-cyclopropylmethoxy 

phenyl)piperazine: 

Phenyl N-(2-methoxyquinolin-3-yl)carbamate and 

1-(3-cyclopropyhnethoxyphenyl)piperazine were reacted by the same 

way with the example 81 to obtain the titled compound. 
30 yield : 90% 

35 

m.µ. : 146-147"C :. 
1H NMR (CDCb): 8 0.36(2H,t). 0.65(2H,m), 1.28C1H,m), 3.31C4H,t), 
3.75C4H,t), 3.80(2H,d), 4.18(3H,s), 6.50(1H,s}. 6.60C2H,s), 7.19(1H,t>. 
7.32(1H,s}, 7.37{1H,t), 7.fJO(lH,t), 7.70ClH,d). 7.77C1H,d), 8. 79C1H.s> 

Example 94 
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l -[(2-MethoxyQUinolin-3-yl)aminocarbonyl]-4-(2-methoxy-5-methyl 
t>henyl)piperazine: 
Phenyl N-(2-methoxyquinolin-3-yl)carbamate and 
1-(2-methoxy-5-methylphenyl)piperazine were reacted by the same way 

5 with the example 81 to obtain the titled compound. 
yield: 76% 

m.p. : 115-116"C 
1H NMR (CDCJs): 8 2.30(3H,s), 3.14(4H,t), 3.75(4H,t), 3.87(3H.s), 
4.18(3H,s), 6.79{2H,m), 6.84(1H,d), 7.35(2H,m). 7.50ClH,t), 7.72(1H,d), 

10 7.77C1H,d), 8.82(1H,s) 

Example 95 
1-[{2-Methoxyquinolin-3-yl)aminocarbonyl)-4-(2-methoxy-5-phenyl 
phenyl)piperazine: 

15 Phenyl N-(2-methoxyquinolin-3-yllcarbamate and 
1-(2-methoxy-5-pbenylphenyl)pjperazjne were reacted by the same way· 
with the example 81 to obtain the titled compound. 
yield : 77% 
m.JJ. : 122-123-C 

20 1H NMR CCDCb): 8 3:38(4H.t> 3.86C4H,t), 3.97C3H,s), 4.18(3H.s), 
7.05(2H,m}, 7.34-7.45(6H,m), 7.50(1H,t), 7.56(2H,d), 7.71C2H,d), 
7.78{2H,d), 8.88C1H,s) 

Example 96 
25 1-[(2-Methoxyquinolin-3~yl)aminocarbonyl]-4-(5-methoxy-2-methyl 

phenyl)piperazine: 

Phenyl N-{2-methoxyQUinolin-3-yl)carbamate and 
1-(5-methoxy-2-methylphenyl)piperazine were reacted by the same way 
with the example 81 to obtain the titled compound. 

30 yield : 82'6 

35 

m.J.>. : 12.8-130'C , 
tH NMR (CDCh): 6 2.30(3H.s), 3.37(4H,t), 3.84(4H,t>, 3.78{3H,s), 
3.97{3H,s), 7.05(2H,m), 7.13(1H,d), 7.38(3H,m), 7.62(1H,d), 7.80C1H,s), 
8.88{1H,s) 

Example 97 
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1-[(2-MetboxyQUinolin-3-yl)aminocarboJ)y0-4-(1-napbthyl)piperazjne: 
Phenyl N-{2-methoxyQUinoJin-3-yl)carbamate and 
1-Cl-naphthyl)piperazine were reacted by the same way with the 

example 81 to obtain the titled compound. 
5 yield : 6896 

10 

m.p. : 158-160"C 
1H NMR CCDCh): b S.22{4H,t), 3.86(4H,t), 4.20(3H,s), 7.13ClH.d). 
7.38(2H.m}, 7.43(1H,t), 7.53(3H,m), 7.62(1ff.d), 7.72Clff.d), 7.80ClH,d), 
7.86(1H,d), 8.24(1H,d), 8.84(18,s) 

Example 98 
l -[N-(2-Methoxyquinolin-3-yl)-N-methylaminocarbonyl]-4-(3,5-

dimethoxyphenyl)piperazine: 

1-[(2-Methoxyquinolin-3-yl)aminocarbonyl]-4-(3,5-dimethoxyphenyl} 

15 piperazineC106mg, 0.25mmol) was dissolved in dimethylformamide(l5mll 

and sodium hyclride(6.Cbrtg, 0.25mmol) was added and the solution was 

stirred at room temperature for 15 min. lodoinethane(35mg. 0.25mmoll 

was added to the above solution. The mixture was stirred at room 
temperature for 16 hours and concentrated under the reduced pressure 

20 to remove dimethylfonnamide. The concentrate was purified by column 

chromatograpby(ethylacetate : hexane = 1 :2) lo obtain the titled 
compound. 
yield : 93% 
m.p. : 88-89"C 

25 1H NMR (CDCls): B 2.93(4H,t), 3.17(3H,s), 3.34(4H,t), 3.72(6H.s>. 
4.15C3H,t), 5.95(2H.s), 5.98(1H,s}, 7.40(1H,t), 7.61(2H.m). 7.73ClH,s). 
7.84{1H.dl 

MassCEI) m/z : Calcd for CzdbaN4Q4 436.2110, found 436.2105 

30 Example 99 
1-[N-Ethyl-N-(2--:methoxyquinolin-3-yl)aminocarbonyl]-4-(3,5-dimethox 

yphenyl)piperazine: 
1-( {2-Methoxyquinolin-3-yl)aminocarbonyl)-4-(3,5-dimethoxyphenyl) 

piperazine(106mg, 0.25:mmol) was dissolved in dimethylfonnamideC15ml) 

35 and was sodium hydride(6.0mg, 0.25mmol} was added and the solution 

was stirred at room temperature for 15 min. Iodoethane(35mg, 
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0.25mmol) was added to the above solution. The mixture was stirred at 
room temperature for 16hours and concentrated under the reduced 
pressure to remove dimethylfonnamide. The concentrate was purified by 
colunm chromatography(ethylacetate : hexane = 1:2) to obtain· the titled 

5 compound. 
yield : 91% 

m.p. : 118-120't 
1H NMR (CDCb): 8 l.16(3ff.t), 2.89(4H,t), 3.30(4H,t), 3.63(2H.m), 
3.71 {6H,s), 4.13(3H,s), 5.93(2H,s), 5.98(1H,s), 7.41 ClH,t>, 7.60(1H,t), 

10 7.66(1H,d), 7.71ClH,s), 7.84(111,d) 
Mass(El) m/z : Calcd for Casli3oN40.. 450.2227, found 450.2200 · 

Example 100 
1-[N-lsopropyl-N-(2-methoxyquinolin-3-yl)aminocarbonyl]-4-(3.5-

15 dimethoxypbenyl)phenyl: 
l-[(2-Methoxyquinolin~3-yDaminocarbonyl]-4-(3,5-dimethoxyphenyl) 

piperazine(106mg, 0.25mmol) was dissolved in dimethylfonnamideC15ml) 
and sodium hydrlde(6.0mg, 0.25mmol) was added and the reaction 
solution was stirred at room tempercLture for 15 min. 

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

25 yield : 87% 

30 

m.p. : 123-125-C 
1H NMR (CDCb): 8 1.21(6H,d}, 2.79(4H.t>, 3.29(4H,t), 3.70(6H,s). 
4.08{3H,s), 4.41(1H,m), 5.90(2H,s), 5.96(1H,s), 7.43ClH,t), 7.63UH.tl, 
7.69(1H,d), 7.75ClH,s), 7.83(18,d) 

Example 101 
l -[N-Cyclopropylmethyl-N-(2-methoxyquinolin-3-yl)aminocarbonyl]-4-
(3,5-dimethoxyphenyl)piperazine: 
l-[(2-methoxyquinolin-3-yl)aminocarbonyl]-4-(3,5-dimethoxypbenyl) 

35 piperazine(l06mg, 0.25mmoll was dissolved in dimethylfonnamideC15mll 
and sodium hydride(6.2mg, 0.26mmol) was added and the solution was 
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stirred at room temperature for 15 min. Bromomethylcyclopropane(22mg. 
0.26mmol) was added to the above solution. The mixture was stirred at 
room temperature for 16 hours and concentrated under the reduced 
pressure to remove dimethylformamide. The concentrate was purified by 

5 colunm chromatograpby(ethylacetate : hexane = 1:2) to obtain the titled 
compound. 
yield: 78% 
m.p. : 118-120~ 
1H NMR (CDCb): 8 0.41(2H,m), 0.85(2H,m). l.28ClH.m). 2.88(4H.t), 

10 3.24(4H,t), 3.42(2H,d). 3.71(6H,s}. 4.13(3H,s), 5.94(3H,s), 7.44ClH,d), 
7.62(1H,d), 7.78C3H,m) 

Example 102 
1-[N-Benzyl-N-<2-methoxyquinolin-3-yl)aminocarbonyl]-4-(3,5-

15 dimethoxyphenyl)piperazine: 
1-{(2-Metboxyquinolin-3-yl)aminocarbonyl]-4-(3.5-dimethoxyphenyl) · 
pipen1zine(ll4mg, 0.27mmol) was dissolved in dimethylformamide{l5m1l 
and sodium hydride(6.6mg, 0.27mmol) was added and the solution was 
stirred at room temperature for 15 min. Benzylbromide(46mg; 0.27mmon 

20 was added to the above solution. The mixture was stirred at room· 
tem1uature for 16 hours and concentrated under the reduced pressure 
to remove dimethylformamide. The concentrate was 1>urified by column 
chromatography(ethylacetate : hexane = 1:2) to obtain the titled 
com(JOl.ttld 

25 yi~d: 90% 
m.p. : oil phase 

30 

1H NMR (CDCb): a 2.92(4H,t), 3.39(4H,t), 3.72(6H,s). 4.13(3H,s), 
4.79(2H,s), 6.01(3H,m), 7.21(1H,m), 7.25(2H,m), 7.33(3H,m), 7.51ClH,s), 
7.57(2H.m). 7.81(2H.d) 

Example 103 ,. 
1-[N-(2-Methoxyquinolin-3-yl)-N-methylaminocarbonyl]-4-(3.5-dimethyl 
phenyl)piperazine: 

l-[{2-Methoxyquinolin-3-yllaminocarbonyl)-4-(3.5-dimethylphenyl) 

35 piuerazine was reacted by the same way with the example 98 to obtain 
the titled compound. 
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yield : 92% 
m.p : 142-143'C 
1H NMR (CDCb): 8 2.27(6H,d), 2.90(4H,t), 3.17(3H,s), 3.34(4H,t), 
4.15(3H,s), 6.41 (2H,s), 6.49(1H,s), 7.40(1H,t), 7.63{1H,t), 7.65(1H,d), 

5 7.73(1H,s), 7.84(1H,d) 

Mass(El) m/z : Calcd for CzdheN.cOa 404..2212, found 404.2225 

Example 104 
l -[N-Ethyl-N-(2-methoxyquinolin-3-yl)aminocarbonyl)-4-(3,5-dimethyl 

10 phenyl)piperazine: 
1-[(2-Metboxyquinolin-3-yl)aminocarbonyJ)-4-(3,5-dimethylphenyl) 

t.>iperazine was reacted by the same way with the example 99 to obtain 

the titled compound. 
yield : 89% 

15 m.p. : 84-86t: 
1H NMR CCDCla): 8 l.16{3H,t), 2.21(6H,s), 2.87(4H,t), 3.30(4H.t>. 
3.64(2H,q), 4.13(3H,t), 6.40(2H,s), 6.48UH,s), 7.40(1H,t), 7.62ClH,t), 

7.66{1H.d), 7.71ClH,s), 7.84ClH,d) 

20 Example 105 
l-[N-lsopropyl-N-(2-methoxyquinolin-3-yl)aminocarbonyl)-4-(3,5-

dimethylphenyl)piperazine: 

- 1-[(2-Methoxyquinolin-3-yl)aminocarbonyl]-4-(3,5-dimethylphenyl) 

piperazine was reacted by the same way with the example 100 to 

25 obtain the titled compound. 
yield : 84% 

30 . 

m.p. : 114-115-C 
1H NMR (CDCb): 8 l.21(6H.d), 2.20(6H,s), 2.77(4H,t), 3.~(4H.O. 
4.08(3H,s), 4.39(1H,m), 6.37(2H,s), 6.46{1H.s), 7.41ClH,t), 7.63C1H,t), 
7.69ClH,d), 7.75ClH,s), 7.&'i(lH,d) 

Example 106 
l -[N-Benzyl-N-{2-methoxyquinolin-3-yl)aminocarbonyl]-4-(3,5-

dimethylphenyl)piperazine: 

35 
1-( (2-Methoxyquinolin-3-yl)aminocarbonyl]-4-(3~dimethylphenyl) 
1.>iperazine was reacted by the same way with the exampl~ 102 to 



obtain the titled compound. 
yield : 00% 

m.p. : oil phase 

PC?IKU7JOOl28 

- 58 -

1H NMR CCDCJs): 8 2.24(6H,s), 2.87(4H,t), 3.31(4H,t), 4.13(38,s), 
5 4.80(2H,s), 6.42(3H,s), 7.49(18,t), 7.62(2H,m), 7.72(2H,m) 

Example 107 
l-[N-(2-Methoxyquinolin-S-yl)-N-methylaminocarbonyl]-4-(3-

isopropoxyphenyl)piperazine: 

10 1-[(2-Methoxyquinolin-3-yDaminocarbonyl)-4-(3-isoproJJOXypbenyl) 

piperazine was reacted by the same way with the example 98 to obtain 

the titled compound 
yield : 92% 
m.p. : oil phase 

15 1H NMR CCDCJs): 8 1.28(6H,d), 2.97(4H,t>, 3.18C3H.s), 3.37(4H,t}, 
4.14(3H,s), 4.49(1H,m), 6.4H3H,m), 7.13ClH.m>. 7.40ClH,t), 7.62(1H,t), 
7.66(1H,d), 7.74(1H,s), 7.84(1H,d) 

Example 108 

20 I-[N-Ethyl-N-(2-methoxyquinolin-3-yllamin<>carbonyl]-4-(3-

isopropoxyphenyl)piperazine: 

1-[ (2-Methoxyquinolin-3-yl)aminocarbonylJ-4-{3-iSO)>ropoxyphenyl) 

piperazine was reacted by the same way with the example 99 tu obtain 
the titled compound 

25 yield : 87% 

m.p. : oil phase 

30 

1H NMR CCDCb): 8 1.16(3H,t), l.34(6H,d), 2.89C4H,tl, 3.30(4H,t), 
3.63(2H.m), 4.13{3Hts), 4.55(1H.m), 6.49(2H,s), 7.05ClH,s), 7.20(1H.t), 
7.32(1H,s), 7.37(1H,t), 7.50(1H,t). 7.70ClH,d), 7.77(1H,d), 8.80(1H.s) 

Example 109 ~ 

l-[(2-Methoxyquinolin-3-yl)aminothiocarbonyll-4-{3,5-dimethoxyphenyl} 
piperazine: 

Phenyl N-(2-methoxyquinolin-3-yl)thiocarbamate(56mg, 0.5mmol} and 

35 1-(3,5-dimetboxyphenyl)pipefazine(lllmg, 0.5mmo1> were dissolved in 

anhydrous tetrahydrofuran and DBUU17mg, 0.75mmol) was added. Th~ 
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reaction solution was stirred at room temperature for 2 hours. The 
above solution was concentrated under the reduced pressure to remove 
tetrahydrofuran and concentrated was purified by colunm 
chromatography(Hexane : ether = 5:1) to obtain the titled compound. 

5 yield: 76% 

10 

m.p. : 171-172"C 
'H NMR CCDCts): 8 3.41C4H,t), 3.81(6H,s), 4.17(3H,s), 4.21(4H,t), 
6.12(1H,s), 6.20(1H,d),. 7.38(1H,t), 7.54(1H,t), 7. 74(lff.d), 7.81 ClH,d), 
8.96(1H,s) 

Example 110 
l -[(2-Methoxyquinolin-3-yl)aminothiocarbonyl)-4-(3,5-dimethylphenyl) 
piperazbie: 

Phenyl N-(2-methoxyquinolin-3-yl)thiocarbamate and 
15 1-C3.S-dimethylpbenyl)piperazine were reacted by the same way with 

the example 109 to obtain the titled compound. 
yield : 79% 

m.p. : 170-171 t: 
1H NMR (CDCls): 8 2.30C6H.s), 3.38(4H,t), 4.09(3H,s), 4.17C4H.t>. 

20 6.63(3H,m), 7.38(1H,t>, 7.54(1H;t>, 7.72UH,d), 7.81C1H.d), 8.96(1H,s) 

Example 111 

1-[ (2-Methoxyqujnolin~3-yl)arninothiocarbonyl]-4-(3,5-difluorophenyl) 
piperazine: 

25 Phenyl N-(2-methoxyquinolin-3-yl)thiocarbamate and 
1-(3,5-difluorophenyl)piperazine were reacted by the same way with the 
example 109 to obtain• the titled compound. 
yield : 78% 
m.p. : 140-142t 

30 1H NMR {CDCb): 8 3.44(4H,t), 4.20(4H,t), 4.25(3H,s), 6.33(28,m). 

6.45(1H,d), 7.41{1H,t), 7.00(lH,m), 7.72(1H.m), 7.97UH,m}, 8.96C1H,s) 

Example 112 
1-[(2-Methoxyquinolin-3-yl)aminothiocarbonyl}-4-(3,5-dichlorophenyJ) 

35 piperazine: 

Phenyl N-(2-methoxyquinolin-3-yl)thiocarbamate and 
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1-(3,5-dichloropbenyl)piperazine were reacted by the same way with the 

example 109 to obtain the titled compound 

yield : 62% 
m.v.: 181-183'C 

5 1H NMR (CDCb): 8 3.44(4H,t), 4.20(4H,t), 4.26(3H,s). 6.77(1H,s), 
6.88<2H,t), 7.41(1H,t), 7.59(1H,t), 7.70(2H,rn), 8.0lUH,t), 8.llUH.s), 
8.93(1H,s) 

Example 113 
10 l-[(2-Methoxyquinolin-3-yl)aminothiocarbonyl]-4-(3-methoxyphenyJ) 

Phenyl N-(2-methoxyqliinolin-3-yl)thiocarbamate and 

1-(3-methoxypbenyl}piperazine were reacted by the same way with tht:! 
example 100 to obtain the titled compound. 

15 yield ! 81% 
m.p. : oil phase 
1H NMR CCDCb): B 3.17C4H,t), 3.89(3H,s). 4.17(4H,t). 6.90(4H.m), 

7.34(1H,t), 7.48UH,t), 7.70(1H,d), 7.77ClH,d), 8.80UH,s) 

20 Example 114 
1-[(2-Methylquinolin-3-yl)aminocarbonyl}-4-(3,5-dimethoxypbenyl) 

JJiperazine: 

a) Phenyl N-(2-methylquinolin-3-yl)carbamate: 
25 3-amino-2-methylquinoline{4g, 25mmol) and phenyl chlorofonnate(4.04g, 

25mmol) were dissolved in methylene chloride and then was stirred at 

room temperature for 2 hrs. The mixture solution was concentrated 
under the reduced pressure to remove methylene chloride and purified 

by column chromatogra1>hy(ethylacetate : hexane = 1:10) to obtain the 
30 titled compound. 

yield : 88% 
J . 
H NMR (CDCh): B 2.77(3H,s), 7.30-7.53(9H,m). 8.67ClH,s) 

b} 1-[{2-Methylquinolin-3-yl)aminocarbonyl]-4-(3,5-dimethoxyphenyl) 

35 piperazine: 

Phenyl N-(2-methylquinolin-3-yl)carbamateU40mg, 0.5mmoll and 
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1-(3,5-dimethox.yphenyl)piperazine(112mg, 0.5mmol) were dissolved in 
tetrahydrofuran and DBU(ll 7mg, 0.75mmol) was added and then the 

mixture was stirred at room temperature for 2 hrs. The above soJution 
was concentrated under the reduced pressure to remove tetrahydrofuran 

5 and purified by column chromatography(ethylacetate : hexane = 1:2) to 
obtain the titled compound. 

yield: 84% 
m.p. : 199-200-C 
1H NMR CCDCb): 8 2.81 (3H,s), 3.30(4H,t), 3.76(4H,t), 3.80(6H.s), 

10 6.08(1H,s), 6.12(2H,d), 7.48(18,t), 7.62(1H,t), 7.71(1H,d), 8.03ClH,d>. 
8.59(1H,s) 

Example 115 
l -[(2-Methylquinolin-3-yl)aminocarbonyl]-4-(3,5-dimethylphenyl) 

15 piperazine: 

Phenyl N-(2-methylquinolin-3-yl)carbamate and 
· 1-(3,5-dimethylpbenyl)piperazine were reacted by the sam~ way with 

the example 114 to obtain the titled compound. 
yield : 86% 

20 m.p. : 280-232-C: 
1H NMR (CDCb): a 2.31(6H.s), 2.82(3H,s), 3;29(4H,t), 3.76(4H.t>. 
6.60(3H,s), 7.49(1H,t), 7.63UH,t), 7.73(1H,d), 8.0SClH.d), 8.61 UH.s> 

Example 116 
25 1-[(2-methylquinolin-3-yl)aminocarbonyJJ-4-(2,3-dimethylµhenyl) 

piperazine: 

Phenyl N-(2-methylquinolin-3-yDcarbamate and 
1-(2,3-dimethylphenyl)piperazine were reacted by the same way with 

the example 114 to obtain the titled compound. 

30 yield : 81% 

35 

m.p. : 169-170-C .. 
1H NMR CCDCb): lJ 2.28(6H,d), 2.84(3H,s), 3.00(4H,t>, 3.76C4H,t), 
6.94(2H.m), 7.ll(lH,t), 7.49(1H,t), 7.63(1H,t). 7.72ClH,d), 
8.07C1H,d), 8.64C1H,s) 
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Example 117 
l-[(2-Methoxyquinolin-3-yl}aminocarbonyl]-4-(3,5-difluorophenyl) 

piperazine: 

Phenyl N-(2-methylquinolin-3-yl)carbamate and 

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

example 114 to obtain the titled compound. 
yield: 81% 
m.p. : 238-240'C 
l . 
H NMR CCDCJa): 8 2.81(3H,t), 3.34(4H,t), 3.77(4H,t), 6.32ClH,t), 

10 6.39C2H,d), 7.49(1H,t), 7.mClH,t), 7.72(1H,d), 8.03(1H,d), 8.58C1H,s) 

Example 118 
1-( (2-Methylquinolin-3-yl)aminocarbonyl]-4-(3,5-dichlorophenyl) 

piperazine: 

15 Phenyl N-(2-methylquinolin-3-yl)carbamate and 
1-(3,5-dichloropbenyl)piperazine were reacted by the same way with the 
example 114 to obtain the titled compound. 

yield : 65% 

m.p. : 247-249-C 
20 1H NMR (CDCb): B 2.79(3H,s), 3.33(4H,t), 3.75C4H.t), 6,78<2H.s), 

6.87(1H,s), 7.49(1H,t), 7.63(1H,t), 7.72UH,d), 8.56UH,s) 

Example 119 

l -[ (2-Methylquinolin-3-yDaminocarbonyl]-4-(2-methoxyphenyl) 

25 piperazine: 

Phenyl N-(2-methylquinolin-3-yl)carbamate and 

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

example 114 to obtain the titled compound. 

yield: 83% 

30 m~p. : 135-136'C 
1H NMR (CDCb)~8 2.82{3H,s), 3.18(4H,t), 3.79(4H.t), 3.9H3H.s), 
6.88(1H,d), 6.97(2H,s), 7.07(1H,m), 7.48ClH,t>. 7.62UH,t). 7.72UH,d), 
8.04ClH.d), 8.63{1H,s) 

35 Example 120 
1-[ (2-Methylquinolin-3-yl)aminocarbonyl]-4-(2-fluorophenyl)piperazine: 
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Phenyl N-(2-methylquinolin-3-yl)carbamate and 

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

example 114 to obtain the titled compound. 
yield : 84% 

5 m.p. : 201-203-C 
1H NMR (CDCb}~ 8 2.84(3H,s), 3.20(4H,t), 3.80(4H,t), 6.99C2H,m), 
7.07(2H.m), 7.49(1H,t), 7.62(1H,t), 7.71(1H,d), 8.04(1H,d), 8.62(1H,s) 

Example 121 
JO 1-[(2-Methylquinolin-3-yl)aminocarbonyl]-4-(2-chlorophenyl)piperazine: 

Phenyl N-(2-methylQUinolin-3-yl)carbamate and ;, 

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

example 114 to obtain :the titled compound. 
yield : 72% 

15 m.p. : 180-181 "C 
1H NMR {CDCb): 8 2.83(3H,s), 3.16(4H,t), 3.80C4H,t). 7.04C3H.m), 
7.40ClH,d), 7.49(1H,t), 07.63{1H,t), 7.71ClH,d), 8.05<1H.dl. 8.62(1H,s) 

Example 122 
20 l-[(2-Methylquinolin-3•yl)aminocarbonyl}-4-C2-methyJthiophenyJ) 

rli1Jerazine: 
Phenyl N-{2-methylquinolin-3-yl)carbamate and 

1-(2-methylthiophenyl)pjperazine were reacted by the same way with 

the example 114 to obtain the titled compound. 
25 yield : 76% 

30 

m.p. : 165-166-C 
'H NMR (CDCb): 8 2.45(3H,s), 2.85{3H,s), 3.11(4H,t), 3.79C4H,t), 
7.05ClH.m>. 7.15(3H,d), 7.49UH,t), 7.63(1H,t), 7.69CIH.dl, 8.07C1H,d), 
8.62(1H,s) 

Example 123 , 
1-[(2-Methylquinolin-3-yl)aminocarbonyl]-4-(2-methoxy-5-methyl 
phenyl)piperazine: 

Phenyl N-(2-methylquinolin-3-y])carbamate and 

35 1-(2-methoxy-5-methylphenyl)piperazine were reacted by the same way 
with the example 114 to obtain the titled compound. 
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yield: 80% 
m.p. : oil phase 

-M-

1H NMR (CDCb): B 2.30(SH,s), 2. 72(3H,s), 3.17(4H,t), 3. 70(4H,t), 
3.87(3H,s), 6.77(1H,s), 6.82(2H,s), 7.73(4H,m), 8.60C1H,s) 

Example 124 
. l-[(2-Methylquinolin-3-Yl)aminocarbonyl]-4-(1-naphthyl)piperazine: 

Phenyl N-(2-methylqujnolin-3-yl)carbamate and 
1-Cl-naphthyl)piperazine were reacted by· the same way with the 

JO example 114 to obtain the titled compound. 
yield : 64% 
m.p. : 220-222"C 
1H NMR CCDCls): 8 2.83(3H,s), 3.23(4H,t}, 3.80(4H,t), 6.9HlH,s), 
7.12(1H,d), 7.44(1H,d), 7.50C3H.m), 7.61C2H,m), 7.73(1H,d), 7.86(1H.d>. 

15 8.05(1H,d}, 8.23(1H,d), 8.64(1H,s) 

20 

Example 125 
1-[ (2-Methylquinolin-3-yl)aminothiocarbonyl)-4-(3,5-dimethoxyphenyl l 
piperazine: 

a) Phenyl N-(2-methylquinolin-3-yl)thiocarbamate: 
3-Amino-2-methylquinoliile(4g, 25mmol) and phenyl 
chlorothionofonnate(4.32g; 25mmol) were dissolved in methylene chloride 
and then was stirred at room temperature for 2hours. The mixture 

25 solution was concentrated under reduced pressure to remove methylene 
chloride and purified by column chromatography(ethylacetate : hexane =-

1 : 2) to obtain the titled compound. 

30 

yield: 78% 
1H NMR (CDCb): 8 2.77(3H,s), 7.09-7.90{9H,m), 9.14(1H,s) 

b) 

1-[ (2-Methylquinolin-3-yl)aminothiocarbonyl)-4-(3.5-dimethoxypheny)) 
piperazine: 
Phenyl N-(2-metbylquinolin-3-yl)thiocarbamateC147mg, 0.5mmoD and 

35 l-(3.5-dimethoxyphenyllpiperazine(l12mg, 0.5mmoD were dissolved in 
anhydrous tetrahydrofuran and DBU(ll7mg. 0.75mmon was added and 
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..... 
then the mixture was stirred at room temperature for 2 hrs. The above 
solution was concentrated under the reduced pressure to remove 
tetrahydiofuran and purified by column chromatography(ethylacetate : 
hexane = 1 : 2) to obtain the titled compound 

5 yield: 86% 

m.p. : 211-212"C 
1H NMR CCDCb): 8 2.81 (3H.s), 3.35<4H,tl, 3.79C6H,s), 4.14(4H,t), 
6.07(3H,s), 7.49(2H.t), 7.68(2H,m), 8.0l(lH.s), 8.07(1H,d) 

10 Example 126 
1-[(2-Methylquinolin-3.,..yl)aminothiocarbonyl)-4-(3,5-dimethylphenyl) 
piperazine: 

Phenyl N-(2-methylquinolin-3-yDthiocarbamate and 
1-(3,5-dimethylphenyl)piperazine were reacted by the same way with 

15 the example 125 to obtain the titled compound. 
yield : 81% 

20 

m.p. : 196-197-C 
11-I NMR (CDCb): 8 2.27(6H,s), 2.81(3H,s), 3.31(4H,t)~ 4.11(4H,t), 

6.5.'3(2H,s), 6.58(1H,s), 7.48(2H,t), 7.67(2H,m). 7.96C1H.s), 8.04ClH,d) 

Example 127 
1-[ (2-MethyJquinolin-3-yl)aminothiocarbonyl]-4-(3,5-difluomphenyJ) 
piperazine: 
Phenyl N-(2-methylquinolin-3-yl)thiocarbamate and 

25 1-(3.5-difluorophenyJ)piperazine were reacted by the same way with the 
example 125 to obtain the titled compound. 
yield : 74% 
m.p. : 211-213"C 
1H NMR CCDCb): 8 2.85(3H,s), 3.43(4H,t), 4.22(4H,t), 6.33C2H.m), 

30 7.49ClH,t), 7.64(1H,d), 7.72C1H,t), 8.16(2H,m) 

Example 128 
1-{[2-(Pyridin-2-yl)quinolin-4-yl]aminocarbonyl}-4-(3,5-
dimethoxyphenyl)piperazine: 

35 Phenyl N-[2-(pyridin-3-yl)QUinolin-4-yl)carbamate(17lmg, 0.5mmol) and 
1-(3.5-dimethoxyphenyl)piperazine(lllmg: 0.5mmon were dissolved in 
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anhydrous tetrahydrofuran and DBU(ll7mg, 0.75mmol) was added and 
then the mixture was stiJTed at room temperature for 2hrs. The above 
solution was concentrated under the reduced pressure to remove 
tetrahydrofur.dll and purified by colunm chromatography 

5 (dichJorometbane : methano1=20:1) to. obtain the titled compound. 
yield : 73% 
m.p. : 97-98t: 
1H NMR CCDCb): 8 3.34C4H,t)t 3.79(6H,s), 3.90(4H,t), 6.07ClH,s), 
6.12(2H,s), 7.43ClH.t), 7.50(1H,t}, 7.68(1H,t), 7.93C1H,t), 8.26ClH,d), 

10 8.59(1H,d), 8.80(1H,d), 8.98(1H,s) 
Mass<EI) mlz : Calcd for C,1&N5'>3 517.2113, found 517.3244 

Ex.ample 129 
1-{[2-(Pyridin-3-yl}quiDQlin-4-yOaminocarbonyll-4-(3,5-

15 dimethoxyphenyl)piperazine: 
Phenyl N-[2-pyridin-3-yl)ciuinolin-4-yl1carbamate(l 7lmg. 0.5mmC>n and 
1-(3.5-dimethoxyphenyl)piperazine(lllmg, O.Smmol) were dissolved in 
anhydrous tetrahydrofuran and DBU(117mg. 0.75mmon was added and 
then the mixture was stirred at room· temperature for 2 hours. The 

20 above solution was concentrated under the reduced pressure to remove 
tetrahydrofuran and purified by column chromatography 
(dichloromethane : methanol = 20:1) to obtain the titled compound. 
yield : 67% 

m.p. : 95-96'C 
25 1H NMR (CDCb): 8 3.36C4H.t), 3.87(6H,s), 3.90(4H,t), 6.08ClH.s>. 

6.l2C2H,s). 7.50{1H,t), 7.71 {lH,t), 7.93ClH,t), 8.25(1H,d). 8.53C1H,d). 
8.67ClH,s), 8.73(1H,d), 9.35(1H,s) 

Example 130 
30 1-{[2-Thien-2-yl>quinolin-4-yl]aminocarbonyl}-4-(3,5-dimethoxyphenyJ) 

pjperazine: ·~ 

Phenyl N-[2-(thien-2-yllquinolin-4-yllcarbamate{l73mg, 0.5mmon and 
1-(3.5-dimethoxypbenyl)uioerazine{lllmg, 0.5mmon were dissolved in 
anhydrous tetrahydrofuran and DBU(ll 7mg, 0.75mmol) was added. The 

35 resulting mixture was stirred at room temperature for 2 hours, 
concentrated under the reduced pressure to remove tetrahydrufunm and 
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purified by column chromatography(ethylaetate : hexane = J:l) to 
obtain the titled compound. 
yield: 61% 
m.p. : oil phase 

5 1H NMR (CDCb): h 3.37(4H,t), 3.59(6H,s), 3.97(4H,t), 7.01C3H,m), 
7.49(1H,t), 7.69C1H.t>, 7.93(1H,t), 8.20(1H.d), 8.52(1H,d), 8.64ClH,s). 
8.71(1H.d}, 9.35(1H,s) 

Example 131 

Jo 1-{[2-(Pyridin-3-yl)quinolin-4-yllaminocarbonyl}-4-(3.5-dimethylphenyl) 
piperazine: 

Phenyl N-[2-(pyridin-3-yl)quinolin-4-yllcarbamate(l7lmg. 0.5mmol) and 
l -{3,5-dimethylphenyl)piperazine(95mg, 0.5mmol} were dissolved in 
anhydrous tetrahydrofuran and DBUC117mg, 0.75mmoD was added. The 

15 resulting mixture was stirred at room temperature for 2 hours. 
concentrated under the reduced pressure to remove tetrahydrofuran. and 
purified by column chromatography(ethylacetate : hexane =l!l) lo 

obtain the titled comppund. 
yield : 64% 

20 m.p. : 211-213-C 
1H NMR CCDCls): 8 2.31(6H,s), 3.32C4H,t), 3.85(4H,t), 6.61(3H.sl. 
7.47(1H,t), 7.55(1H.t). 7.72(18,t), 7.86(1H,t), 8.25ClH,d), 8.53ClH.dl, 
8.66ClH,s), 8. 72{1H,d), 9.37C1H.s) 

25 ExamrJle 132 
l-[N-(5,6-Dimethyl-2-methoxypyridin-3-yl)-N-methylaminucarbonyl]-4-

{3,5-dimethoxyphenyl)piperazine: 
l -[(5,6-Dimethyl-2-methoxypyridin-3-yl)aminocarbonyl]-4-(3.5-

dimethoxyphenyl)piperazine(lOOmg, O.?.Smmol) was dissolved in 
30 dimethylfonnamideC15ml) and thereto sodium hydride(6.0mg, 0.25rmnol) 

wus added. The resulting mixture was stitted at room temperature for 
15 min and thereto iodomethane(35mg, 0.25mmol) was added. The 

resulting mixture was stirred at room temperature for 16 hrs. 
concentrated under the reduced presssure to remove dimethylformamide. 

35 and purified by column chromatography(ethylacetate : hexane=l!2) to 
obtain the titled compound. 
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yield: 94% 
m.p. : oil phase 

- 88 -

1H NMRCCDCls) 8: 2.17(3H,s), 2.38(311,s), 2.92(4H,t), 3.04C3H.s), 
3.29(4H,t), 3.74(6H,s), 3.96(3H,s), 6.00(3H,m), 7.08{1H,s) 

Example 183 
l -[N-Ethyl-N-(5,6-dimetbyl-2-metboxypyridin-3-yl)aminocarbony0-4-

(3.5-dimethoxyphenyl)piperazine: 

1-( (5.6-Dimethyl-2-methoxypyridin-3-yl)aminocarbonyl)-4-(3,5-

10 dimethoxyphenyl)piperazine(lOOmg, 0.25mmoD was dissolved in 

dimethylformamide(l5ml) and thereto sodium hydride(6.0mg, 0.25mmol) 

was added, followed by stirring at room tem)lerature for 15 min and 
then iodoethane(39.2mg,- 0.25mmol) was added. The resulting mixture 

was stirred at room temperature for 16 hrs, concentrated under the 
15 reduced pressure to remove dimethylfonnamide, and purified by column 

chromatograpby(etbylacetate : hexane=l:2) to obtain the titled compounti. 

yield : 86% 
m.p. : oil phase 
1H NMR(CDCb) 8: 1.08(3H,t), 2.04(3H~s), 2.38(3H.s). 2.90<4H.tl, 

20 3.26C4H,t), 3.52(2ff.q), 3.74(6H,s), 5.99(3am>. 7.06UH.s) 

Examvle 134 
l -[N-ls01>ropyl-N-(5,6-dimethyl-2-methoxypyridin-3-yl}aminocarbonyl]-

4-{3.5-dimetboxypbenyl)piperazine: 
25 1-[(5,6-Dimethyl-2-methoxYJ>Yridin-3-yl)aminocarbunyl).:4-(3,s-

dimethoxyphenyl)piperazine(lOOmg, 0.25mmo1) was dissolved in 

dim~thylfonnamide(l5ml) and thereto sodium hydride(6.0mg, 0.25mmoU 

was added, followed by stirring at room temperature for 15 min, and 

then 2-iodopropane(42mg, 0.25mmol) was added. The resulting mixture 

30 was stirred at room temperature for 16 hrs, concentrated under the 

reduced pressure .. to remove dimethylfonnamide, purified by column 

chromatography{ethylacetate : hexane==l:2) to obtain the titled compound. 

yield : 78% 
m.p. : oil phase 

35 
1H NMRCCDCh) 8 : 1.13(6H,d), 2.19(3H,s), 2.38{3H.s), 2.82C4H,t), 
3.26(4H.t), 3.74(6H,s), 3.89(3H,s), 4.27UH.m>. 6.06(1H,s), 6.10(2H.d). 
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7.07(18,s), 8.14(1H,s) 
Mass(EI) m/z : Calcd for C4.HstN .. o .. 442.2580, found 442.2538 

Example 135 
5 l -[N-(5,6-Dimethyl-2-methoxypyridin-3-yl)-N-methylaminocarbony0-4-

(3,5-dimethylphenyl)piperazine: 

1-((5,6-Dimethyl-2-methoxypyridin-3-yl)aminocarbony0-4-(3~-dimethyl 

t.>henyl)piperazine was reacted by the same way with the example 132 
to obtain the titled compound. 

1 o yield : 97% 
m.p. : oil phase 
1H NMRCCDCb) 8 : 2.15(6H,s), 2.23(3H.s), 2.37(3H.s>. 2.89C4H.t>, 
3.04(3H,s), 3.30(4H,t), 3.97(3H,s), 6.46(3H,m), 7.08C1H.s) 

15 Example 136 .. 
l-[N-(5,6-Dimetbyl-2'"7methoxypyridin-3-yI>-N-methylaminocarbony1]-4-
C2-methoxyphenyl)piperazine: 
1-[ (5,6-Dimethyl-2-methoxypyridin-3-yl)aminocarbonyJ]-4-(2-methoxyph 
eny))piperazine was reacted by the same way with the example 132 to 

20 obtain the titled compound. 
yield : 94% 

25 

m.p. : 131-132°C 
11-I NMRCCDCb) 8 : 2.16(3H,s), 2.38(3H,s). 2.80(4H.t). 3.05C3H.s>. 
3.35(4H,t), 3.82(3H,s), 3.97(3H,s), 6.83(4H,m). 7.08ClH,s) 

Example 137 
1-[N-Ethyl-N-(5,6-dimethyl-2-methoxypyridin-3-yl)aminocarbonyll-4-
(2-metboxyphenyl)pipe.razine: 

l-[{5,6-Dimethyl-2-methoxypyridin-3-yl)aminocarbonyl)-4-(2-methoxyph 

30 eny))piperazine was reacted by the same way with the example 133 to 
obtain the titled compound. 

yield : 87% 
m.p. : 112-11s0c 
1I-I NMRCCDCb) 8 : 1.08(3H,t), 2.16(3H,s}, 2.38C3H,s), 2.77(4H,t), 

35 3.31(4H,t), 3.58(2H,q), 3.81(3H,s), 3.96(3H,s). 6.88(4H,m), 7.06(1H.s) 
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Example 138 
1-[N-Benzyl-N-(5,6-dimethyl-2-metboxypyridin-3-yl)aminocarbonyl]-4-
(2-methoxypbenyl)piperazine! 
1-[(5,6-Dimethyl-2-methoxypyridin-3-yl)aminocarbonyll-4-(2-

5 methoxypbenyl)piperazine(lOOmg, O.Z7:riunol) was dissolved in. 
dimethylfonnamide(l5ml) and thereto. sodium hydride(6.5mg, 0.27mmoJ) 
was added, followed by stming at room temperature for lhr, and 
successively benzyl bromideC46.2mg, 0.27mmoD was added. The 
resulting mixture was stirred at room temperature for 16 hrs. 

10 concentrated under the reduced pressure and purified by column 
chromatography(ethylacetate : hexane = I: 2) to obtain the titled 
compound. 
yield : 93% 
m.p. : oil phase 

15 1H NMRCCDCls) 8 : 2.08(3H,s), 2.3.5(3H.s), 2.85(4H,t), 3.32(4H.t), 
3.81(3H_s), 3.96(3H,s), 4.76(2H,s), 6.96(4H,m), 7.41(5H.m) 

Example 139 
l-[N-Cyclopropylmethyl-N-(5,6-dimethyJ-2-methoxypyridin-3-yl) 

20 aminocarbonyl)-4-(2-metboxyphenyl)piperazine: 
1-[(5,6-Dimethyl-2-metboxypyridin-3-yl)aminocarbonyl]-4-(2-
methoxypbenyl)piperazine(lOOmg. 0.26mmon was dissolved in 
dimethyHonnamide(l5ml) and thereto sodium hydride(6,2mg, 0.26mmul> 
was added. followed by stirring at room temperature for 15 min. and 

25 successively bromomethylcyclopropane(21.8mg, 0.26mmol) was added. 
The resulting mixture was stirred at room temperature for 16 hrs, 
concentrated under the reduced pressure and purified by column 
chromatograpby(ethylacetate : hexane = 1: 2) to obtain the titled 
compound. 

30 yield : 78% 
m.p. : oil phase , 
1H NMR(CDCb) 8 : 0.34(2H,m), 0.49(2H,m}, l.35(1H.m), 2.85(4H9t), 

3.28C4H,t)t 3.40C2as), 3.89(3H,s), 3.97C3as), 6.97(4H,m), 7.ll(lH.s> 

35 Example 140 

l-[N-(5.6-Dimethyl-2-methoxypyridin-3-yll-N-methylaminocarbonyl)-4-
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(5-methoxy-2-methylphenyOJJiperazine: 

l-[(5t6-Dimethyl-2-methox.ypyridin-3-yllaminocarbonyl]-4-(5-methoxy-

2-methylphenyl)piperazine was reacted by the same way with the 

example 132 to obtain the titled compound. 
5 yield : 74% 

m.p. : 91-93°C 
1H NMR(CDCh) 8 : 2.15C3H,s), 2.18(3H,s), 2.39(3H,s), 2.67(4H,t), 
3.05(3H,s), 3.30(4H,t), 3.75(311,s), 3.97(3H.s), 6.48(3H,m), 7.lO(lH,s) 

10 Example 141 
l-CN-Ethyl-N-(5,6-dimethyl-2-methoxypyridin-3-yl)aminocarbonyl]-4-
(5-metboxy-2-methylphenyJ)piperazine: 

1-[(5,6-Dimethyl-2-methoxypyridin-3-yl)aminocarbonyJl-4-(5-methoxy-
2-methylphenyl)piperazine was reacted by the same way with the 

15 example 133 to obtain the titled compound. 
yield : 94% 
m.tJ. ; oil phase 
1H NMRCCDCb) ! : l.09(3H,t), 2.15C3H,s), 2.18(3H,s), 2.39C3H,s), 
2.60(4H.t>, 3.27(4H,t}, 3~59(2H,q), 3.75(3H,s), 3.96(3H,s), 6.45C3H.m). 

20 7.08(1H,s) 

Example 142 

l-[N-Benzyl-N-{5,6-dimethyl-2-methoxypyridin-3-yl)aminocarbonyl]-4-

(5-methoxy-2-methylphenyl)piperazine: 
25 1-[(5,6-Dimethyl-2-methoxypyridin-3-yl)aminocarbonyl]-4-(5-methoxy-

2-methylphenyl)piperazine was reacted by the same way with the 

example 138 to obtain the tilled compound. 
yield : 97% 
m.p. : oil phase 

30 1H NMR(CDCb) 8: l.25(3H,t), 2.08(3H,s), 2.14(3Hts), 2.35C3H,s), 
2.60(4H,t), 3.32(41::1,t), 3.74(3H.s), 3.95(38,s), 4.66(2H.s), 6.44(4H.m), 
6.96C5H,m). 7.12(1H,s) 

Example 143 

35 l-[N-(5-Ethyl-2-methoxy-6-methylpyridin-3-yl)-N-methylamino 

carbonyl]-4-(3,5-dimethoxyphenyl)piperazine: 
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l-[(5-Btbyl-2-methoxy-6-methylpyridin-S-yl)aminocarbonyll-4-
(3,5-dimethoxyphenyl)piperazine was reacted by the same way with the 
example 132 to obtain the titled compound. 
yield: 87% 

5 m.p. : 78-79°C 
~H NMR{CDCb) 8 : 1.14(3H,t), a41(3H.s), 2.52(2H,q), 2.91 (4H,t), 
S.02(3H,s), 3.28C4H,t). 3.74(6H,s), 3.98(3H,s), 5.98(3H.m), 7.ll(lH,s) 
MassCm> m/z : Calcd for Cz.UmN.a04 GS.2423, found 428.2434 

10 Example 144 
l-(N-(5-Ethyl-2-methoxy-6-methylpyridin-3-yD-N-methylamino 
carbonyl]-4-(3,5-dimethylphenyl)piperazine: 
1-[(5-Etbyl-2-methoxy-6-methylpyridin-3-yl)aminocarbonyl]-4-
(3.5-dimethylpbenyl)piperazine was reacted by the same way with the 

15 example 132 to obtain the titled compound. 
yield : 84% 

m.1>. : 86-87°C 
11-1 NMR(CDCJa) 4 : l.14C3H,t), 2.23(6H,s), 2.45C3H,s), 2.58C2H.q), 
2.87(4H,t), 3.05(3H,s), 3.30(4H,t), 3.98(3H,s), 6.46(3H,m). 7.ll{lH.s> 

20 Mass(EI) m/z : Calcd for CzUhJN402 396.2525, found 396.2575 

Example 145 
1-[N-Ethyl-N-(5-etbyl-2-methoxy-6-methylpyridin-3-yl)aminocarbonyl] 
-4-(3,5-dimethylphenyl)piperazine: 

25 1-((5-Ethyl-2-metboxy-6-methylpyridin-3-yl)aminocarbonyl]-4-

(3.5-dimethylphenyl)piperazine was reacted by the same way with the 
example 133 to obtain the titled compound. 
yield : 86% 

m.p. : 84-85°C 
30 1H NMR(CDCb) 8 : l.13(6H,m), 2.23(6H.s). 2.41 (3H.s), 2.58(2H,q). 

2.85{4H,t), 3.26(4H,t), 3.46{2H,q), 3.96(3H,s), 6.45(3H,m), 7.08(1H.s) 

Example 146 
l -[N-(2-Methoxy-6-methyl-5-propylpyridin-3-yl)-N-methylamino 

35 carbonyll-4-(3,5-dimethoxyphenyl)piperazine: 
1-[(2-Methoxy-6-methyl-5-propy)pyridin-3-yl)aminocarbonyl]-4-
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(3,5-dimethylphenyl)piperazine was reacted by the same way with the 

example 132 to obtain the titled compound. 
yield : 89%. 

m.p. : oil phase 

5 1H NMR(CDCh) 8: 1.01(3H,t), l.78(2H,m), 2.21(3H,sl, 2.78(2H,t), 
3.78(6H,s), 3.86(4H,t), 3.99(3H,s), 4.00(3H,s), 4.22(4H,t), 6.0IC3H,m), 
7.02(18.s) 

Example 147 
10 l -[N-(6-Ethyl-2-metboxy-5-methylpyridin-3-yl)-N-methylamino 

carbonyl]-4-Ca5-dimetboxypbenyJ)piperazine: 

1-[(6-Ethyl-2-methoxy~5-methylpyridin-3-yDaminocarbonyl]-4-

(3,5-dimethoxyphenyl)piperazine was reacted by the same way with the 
example 132 tCl obtain ·the titled compound. 

15 yield : 85% 
·m.p. : oil phase 

20 

1H NMR<CDCb) h: 2.21(3H,t), 2.21(3H,s), 2.45C2H,q), 3.21C4H,t>. 
3.40(3H,s}, 3.67(4H,t), 3.77(6H,s), 4.01(3H,s), 6.07(3H,m>. 6.96(1H,s>. 
8.07(1H,s) 

Examrlle 148 
l-[N-(2-Metboxy-5-methyl-6-nropylpyridin-3-yl)-N-methylumino 
carbonyl]-4-(3,5-dimethoxyphenyl)piperazine: 

1-[(2-Methoxy-5-methyl-6-propylpyridin-3-yl)aminocarbonyl]-4-
25 (3,5-dimethoxyphenyl)piperazine ·was reacted by the same war with the 

example 132 to obtain the titled compound. 
yield : 86% 
m.v. : 106-107"C 
1H NMRCCDCh) 8: 0.98(3H,t), l.73(2H,q), 2.18(3H,s). 2.63C2H.tl. 

30 2.92(4H,t). 3.05(3H,s), 3.29(48,t). 3.74(6H,s), 3.96(3H,s), 6.00(3H.m), 
7.llClH,s) 

Mass(EJ;) m/z : Calcd for C241134N.t04 442.2580, found 442.2543 

Example 149 

35 l -[N-(5-Acetyl-2-methoxy-6-methylpyridin-3-yl)-N-methylamino 

cnrbonyl)-4-(3,5-dimethoxyphenyl)piperazme: 
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1-[(5-Acetyl-2-methoxy-&-methylpyridin-3-yl)aminocarbonyl]-4-

(3,5-dimethylphenyl)piperazine was reacted by the same way with the 

exam1>le 132 to obtain the titled compound. 
yield : 89% 

5 m.J>. : oil phase 
1H NMR(CDCb) 8 : 2.50(3H,s), 2. 70(3H,s), 2.97(4H,t), 3.09(3H.s), 
3.3.3(4H,t), 3.75(6H,s), 4.06(3H,s), 6.03(3H.m), 7.72{1H.s) 

MassCm> m/z: Calcd for ~..OS 442.2216, 442.2229 

10 Example 150 
1-[N-Ethyl-N-(5-acetyl-2-methoxy-6-methylpyridin-3-yl)aminocarbonyl 

]-4-(3,5-dimethoxyphenyl)piperazine: 

1-[(5-Acetyl-2-methoxy-6-methylpyridin-3-yl)aminocarbonyl)-4-

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

15 example 133 to obtain the titled compound. 
yield : 87% 

20 

m.p. : oil phase 
1H NMR(CDCb) 8: l.09(3H,t), 2.49(3H,s), 2.70(3H.s), 3.00{4H,t), 
3.32(4H.O, 3.71(6H,s), 4.01{3H,s), 4.09(2H9q), 5.98(3H.m). 7.76(1H,s) 

Example 151 
1-[N-(5-Acetyl-2-methoxy-6-methylpyridin-3-yll-N-rnethylamino 
carbc>nyl]-4-(3,5-dimethylphenyl)piperazine: 

1-[ (5-Acetyl-2-metboxy-6-methylpyridin-3-yl)aminocarbo11yl)-4-

25 {3.5-dimethylphenyl)piperazine was reacted by the same with the 

~ample 132 to obtain the titled compound. 

yield : 88% 
m.p. : oil phase 
1H NMRCCDCls) 8: 2.24(6H,s), 2.50(3H,s), 2.70(3H,sl. 2.93C4H,t>. 

30 3.09(3H,s), 3.28(4H,t), 4.06(3H,s), 6.46(3H,m), 7.73{1H,s) 

Example 152 
1-{ N-[5-(l-Hydroxyethyl)-2-methoxy-6-methylpyridin-3-yl]-N-methyl 

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

35 l -[N-(5-Acetyl-2-methoxy-6-methylpyridin-3-yl)-N-methylamino 
carbonyl]-4-{3,5-dimethoxyphenyl)piperazine(0.47mmol) was dissolved in 
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anhydrous ethanol05ml) and thereto sodium borohydride{l 7.3mg) was 

added, then followed by stirring at room temperature for 2 hrs. The 

resulting mixture was concentrated under the reduced pressure to 

remove ethanol and purified by column chromatography(ethylacetate : 

5 hexane = 2:1) to . obtain the titled conipound. 

yield: 97% 

10 

m.p. ~ oil phase 
1H NMRCCDCls) 8: l.14(3H,d), 2.44(3H,s), 2.93(4H,t), 3.06C3H.s), 

3.30(4H.t>. 3.74(6H,s), 3.98(SH,s), 5.03(1H,q), 6.02(3H,m), 7.50(1H,s) 

Example 153 

1-' N-Ethyl-N-[5-(l-hydroxyethyl)-2-methoxy-6-methylpyridin-3-yl] 

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

l-[N-Ethyl-N-(5-cetyl-2-methoxy-6-methylpyridin-3-yl)aminocarbonyl] 

15 -4-(3,5-dimethoxyphenyl)piperazine was reacted by the same way with 

the example 152 to obtain the titled compound. 

yield : 96% 

m.p. : oil phase 
1H NMRCCDCls) lJ: l.09(3H,t), l.41(3H,d), 2.44C3H,s), 2.91(4H,t>, 

20 3.27(4H,t}, 3.54(1H,q), 3.74(6H,s), 3.96(3H,s), 5.03(lH,q), 6.02C3H.m), 

8.46ClH.s) 

Example 154 

l -{N-[5-(l-Hydroxyethyl)-2-methoxy-6-metby)pyridin-3-yll-N-

25 m::thylaminocarbonyl]-4~(3,5-dimethylphenyl)piperazine: 

l -[N-Methyl-N-(5-acetyl-2-methoxy-6-methylpyridin-3-yl)amino 

carbonyl)-4-(3,5-dimethylphenyl)piperazine was reacted by the same 

way with the example 152 to obtain the titled compound. 

yi~d: 97% 

30 m.p. : oil phase 

'H NMRCCDCb) 8 : l.41C3H,d), 2.24{6H,s), 2.44(3H,s), 2.91(4H,t>. 

3.06(3H.s), 3.26(4H,t), 3.99(3H,s), 5.03(1H,q), 6.49(3H,m), 7.50ClH,sJ 

Example 155 
35 1-{ N-[5-(1-Hydroxy-1-methylethyl)-2-methoxy-6-methylpyridin-3-yl]­

N-methylaminocarbonyl}-4-(3,5-dimethoxyphenyl)pjperazine: 
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1-CN-Methyl-N-(5-acetyl-2-methoxy-6;,.methylpyridin-3-yl>amino 

carbonyll-4-(3,5-dimethoxyphenyl)pperazine(221mg. 0.5mmol) was 

dissolved in tetrahydrofuran(lOml) and thereto methyl magnesium 

bromide(0.50ml. 1.50mmoD. The resulting. mixture was refluxed for 15 
5 hrs, concentrated under the reduced pressure to remove used solvent. 

extracted with ethylacetate. filtered to dryness, and purified by column 
chromatography(ethylacetate : hexane =1:2) to obtain the titled 

compound. 

yield : 92% 
10 m.p. : oil phase 

1H NMR(CDCb) 8 : l.59(6Hts), 2.66(3Hts), 2.93(4H,t), 3.06(3H,s), 
3.30(4H.t), 3.74C6H,s), 3.99(3H,s). 6.03(3H,m), 7.45(1H,s) 

Example 156 
15 1-{N-[5-(l-HydroxY-1-methylpropyl)-2-methoxy-6-methyl1lyridin-3-yl] 

-N-methylaminocarbonyl}-4-(3,5-dimethylphenyl)piperazine: 
l-[N-Metbyl-N-(5-acetyl-2-methoxy-6-methylpyridin-3-yl)amino 
carbonyl]-4-(3,5-dimethylphenyl)piperazine(213mg, 0.5mmol) was 

dissolved in tetrahydrofuran(lOml) and thereto methyl magnesium 

20 bromide(0.50ml; 1.50mmoll was added slowly,. then ·refluxed for 15 hrs. 

The resulting mixture was concentrated under the reduced pressure to 
remove the used solvent, extracted with ethylacetate. filtered tc> dryness. 
and purified by column chromatography(ethylacetate : hexane =1:2) t<> 

obtain the titled compound 

25 yield : 88% 

m.11. : oil phase 
1H NMR(CDCh> 8: 0.79(3H.t), l.58(3H,s), l.&5(2H,q), 2.61C3H,s), 

2.99(4H,t), 3.07(3H,s), 3.30(4H,t), 3.76(6H,s), 6.12(3H,m), 7.47(1H,s) 

30 Example 157 
1-{ N-[2-Methoxy.-5-(1-methoxyethyl)-6-metbylpyridin-3-yl]-N-methyl 

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

1-{N-[5-(l-Hydroxyethyl)-2-methoxy-6-methylpyridin-3-yl]arnino 
carbonyl}-4-{3,5-dimethoxyphenyl)piperazine was reacted by the same 

35 way with the example 132 to obtain the titled compound. 

yield : 95% 
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m.J>. : 117-119-C 
1H NMRCCDCb) 8 : 1.34(38.t), 2.43(3H,s), 2.94(4H,t), 3.06C3H.s), 
3.18(3H,s), 3.30(4H,t), 3.74(68,s), 3.99(3H,s), 4.44(1H,q), 6.02(3H,m), 
7.37(1H,s) 

Example 158 
l-[N-{2-Methoxy-6-methyl-5-vinylpyridin-3-ylhN-methylamino 
carbonyl]-4-(3,5-dimethoxyphenyl)piperazine: 
1-[(2-Methoxy-6-methyl-5-vinylpyridin-3-yl)aminocarbonyU-4-

10 (3,5-dimethoxyphenyl)piperazine was reacted by the same way with the 

example 132 to obtain the titled compound. 
yield : 94% 
m.p. : oil phase 
1H NMRCCDCls) 8: 2.46(3H,s), 2.93(4H,t), 3.07{3H,s), 3.30(4H,t), 

15 3.73(6H,s), 3.99(3H,s), 5.25(1H,d), 5.48(1H,d), 6.01(3H,m), 6.78C1H,s), 
7.43(18,s) 

Example 159 
l -[N-(2-Methoxy-&-methyl-5-vinylpyrldin-3-yl)-N-methylamino 

20 carbonyll-4-(3,5-dimethylphenyl)piperazine:· 
l -[(2.;..Metboxy-6-methyl-5-vinyl.pyridin-3-yl)aminocarbonyl]-4-
(3.5-dimethylphenyl)piperazine was reacted by the same way with the 

examr>le 132 to obtain the titled compound. 
yield : 89% 

25 m.p. : oil phase 
11-I NMR(CDCb) 8: 2.24(6H,s), 2.43(3H,s), 2.90(4H,t), 3.04C3H.s), 
3.27(4H,t), 3.99(3H,s), 5.23(1H.d), 5.45UH,d), 6.05(3H,m), 6.77(1H,s), 
7.40C1H,s) 

30 Example 160 
1-[N-Ethyl-N-(2"::"methoxy-6-methyl-5-vinylpyridin-3-yllaminocarbonyl] 
-4-(3,5-dimethoxyphenyl)piperazine: 

1-[ (2-Methoxy-6-methyl-5-vinylpyrldin-3-yl)aminocarbonyl]-4-

(3.5-dimethoxyphenyl)piperazine was reacted by the same way with the 

35 example 133 to obtain the titled compound. 
yield : 92% 
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m.1>. : oil phase 
1H NMR(CDCh) 8 : l.09(3at), 2.43(3H;s), 2.94(4H,t), 3.28(4H,t), 
3.77CGH.s), 4.01(3H,s), 4.11(2H,q), 5.25(1H,d), 5.49(1H,d), 5.98C3H,m), 
6.77ClH.sl. 7.44ClH,s) 

Example .161 
1-[N-(5-lsopropenyl-2-metboxy-6-methylpyridin-3-yl)-N-methylamino 
carbonyl]-4-(3.5-dimethoxyphenyl)piperazine: 
1-[(5-lsopropenyl-2-metboxy-6-methylpyridin-3-yl)aminocarbonyl]-4-

10 (3,5-dimethoxyphenyl)piperazine was reacted by the same way with the 
example 132 to obtain the titled compound. 
yield : 92% 
m.JJ. : oil phase 
11-I NMRCCDCh) 8 : 1.98(3H,s), 2.43(3H,s), 2.92(4H,t), 3.06C3H,s). 

15 3.29(4H,t). 3.74(6H,s), 3.99(3H,s), 4.84(1H,s), 5.30(1H,s), 6.01 (3H.m), 
7.lO(lH,s} 

Example 162 
1-[N-(5-Isopropenyl-2-methoxy-6-methylpyridin-3-yl )-N-methylamino 

20 carbonyl]-4-(3,5-dimethylphenyl)piperazine: 
1-( (5-lsoprophenyl-2-methoxy-6-methylpyridin-3-yl)aminocarbonyl)-4-
(3.5-dimethylphenyl)piperazine was reacted by the same way with the 
example 132 to obtain the titled compound. 
yield : 91% 

25 m.11. : oil phase 
11-l NMRCCDCb) 8 : l.98(3H.s), 2.24(6H,s), 2.43(3H,s), 2.90C4H.t), 
3.06(3H.s), 3.28(4H,t), 4.00(3H,s), 4.84(1H,s). 5.19(1H,s), 6.46{3H,m), 
7.lOClH,s) 

30 Example 163 
Ethyl 2-( {[4-(3.&;dimetboxyphenyl)piperazinolcarbonyJ}(5-acetyl-2-
metboxy-6-methylpyridin-3-yl)amino)acetate: 
1-( C5-Acetyl-2-methoxy-6-methylpyridin-3-yl)aminocarbony0-4-
(3,5-dimethoxyphenyl)piperazine(200mg, 0.5mmoD was dissolved in 

35 dimethylfonnamideC15ml) and thereto sodium hydrideC18.5mg. 0.5mmol> 
was added. then followed by stining at room temperature for 15 min. 
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and ethylbromoacetate(83.5mg, 0.5mmol) was added. The resulting 
mixture was stirred at room temperature for 3 hrs. concentrated under 
the reduced pressure to remove the used solvent, and purified by 
column chromatography(ethylacetate: hexane =1:2) to obtain the titled 

5 comp0und. 
yield : 84% 
m.p. : oil phase 

'H NMR(CDCls) 8: 1.26(3H,t), 2.51(3H,s), 2.69(3H,s), a04C4H.t), 
3.43C4H,t), 3.75(6H,s), 4.05(3H,s), 4.15(2H,q), 4.19(2H.s). 6.08(3H,s), 

10 7.96(1H,s) 

Example 164 
Ethyl 2-( {[4-(3,5-dimethylphenyl)piperazino]carbonyl}(5-acetyl-2-
methoxy-6-methylpyridin-3-yl)amino)acetate: 

15 l-[(5-Acetyl-2-methoxy-6-methylpyridin-3-yl)aminocarbonyl)-4-
(3.5-dimethylphenyl)piperazine was reacted by the same way with the 
example 163 to obtain the titled compound. 
yield : 80% 

m.p. : oil phase 

20 111 NMRCCDCb) 8: 1.25C3H,t), 2;56(3H,s), 2.69(3H,s>. 3.00(4H.t>, 
3.29C4H.t), 3.78C6H,s), _ 4.06{3H,s); 4.18(2as), 5.99C3H.m). 7.98ClH.s> 

Exumple 165 
2-( ( [ 4-{3.5-Dimethoxyphenyl)piperazino]carbonyl}(S-acetyl-2-methoxy-6-

25 irethYlilYlidin-3-yl)amino)acetic acid: 
Ethyl ( {[ 4-(3,5-dimethoxyphenyl)piperazino]carbonyl} (5-acetyl-2-methoxy 
-6-methylpyridin-3-yl)amino)acetate(200mg, 0.38mmol) was dissolved in 
mixed solvent of dioxane : distilled water =4:1{15m0, and lithium 
hydroxide hydrate(48.lmg, 1.14mmol) was added, then followed by 

30 stirring at room temperature for 3 hrs. The resulting mixture was made 
acidic with lN-HCl, extracted with ethylacetate, filtered to dryness. 
concentrated under the reduced pressure and purified by column . 
chromatography(ethylacetate : hexane = 1 : 2) to obtain the titled 
compaund. 

35 yield : 94% 

m.p. : 135-137-C 
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1H NMR(CDCb) 8: 2.52(3as), 2.69(3H,s), 3.11(4H,t), 3.49(4H,t), 
a 74(6H,s), 4.05(3H,s), 4.24(2H,s), 6.15(3H.m), 7.83{1H,s) 

Example 166 
5 Ethyl 2-({[4-(3,5-dimethoxyphenyl)piperazino]carbonyl}[5-

(1-hydroxyethyl)-2-methoxy-6-methylpyridin-3-yl]amino)acetate: 

Ethyl 2-({[4-(3,5-dimethoxyphenyl)piperazino]carbonyl}(5-acetyl-2-
methoxy-6-methylpyridin-3-yl)amino)acetate was reacted by the same 
way with the example 152 to obtain the titled compound. 

10 yield : 97% 

15 

m.Jl. : 125-127'C 
1H NMR(CDCW 8 : 1.26(3H,t), l.42(3H.d), 2.44(3H,s). 3.04(4H.t>. 
3.31 (4H,t), 3. 75(6H,s), 3.97(3H,s). 4.16(2H,q), 4.19(2H,s), 6.15(3H,m), 
7.69ClH,s) 

Example 167 
Ethyl 2-{{[4-Ca5-dimetboxyphenyl)piperazino]carbonyll[5-

Cl-hydroxyethyl)-2-methoxy-6-methylpyridin-3-yl]amino)acetate: 

Ethyl 2-{ {( 4-(3,5-dimethoxyphenyl)piperazino]carbonyl}[S-
20 ( 1-hydroxyethyl)-2-methoxy-6-methylpyridin-3-yl]aminu)acetate was 

reacted by the same way with the example 164 to obtain the titled 

compound. 
yield : 92% 
m.p. : oil phase 

25 1H NMRCCDCb) 8: l.41(3H,d), 2.44C3H,s), 2.98C4H,t), 3.36(4H.t), 
3.74(6H,s). 3.98(3H.s). 4.40(2H,s), 5.00ClH.q), 6.08C3H,m}. 7.69(1H,s) 

Example 168 
Ethyl 2-(([4-(3,5-dimethylpbenyl)piperazino}carbonyl}[5-

30 Cl-hydroxyethyl)-2-methoxy-6-methylpyridin-3-yUamino)acetate: 

Ethyl 2-( {[ 4-(3.5~dimethylpbenyJ)piperazino]carbonyll (5-acetyl-2-

meth9xy-6-methylpyridin-3-yl>amino)acetate was reacted by the same 

way with the example 152 to obtain the titled compound. 
yield : 94% 

35 m.p. : 68-70-C 
'I-1 NMRCCDCb) a : 1.13{3H,t), 1.47(3H,d), 2.33(6H,s). 2.44(3H,s}, 
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2.95(4H1t)1 3.30{4H,t), 3.98{3H,s), 4.10{2H,q), 5.0l(lH,q), 6.46{3H,m), 
7.71<1H,s) 

Example 169 
5 2-( {[4-(3.5-Dimethylphenyl)piperazino]carbonyl)[5-{1-hydroxyethyl)-2-

meth0xy-6-methylpyridin-3-yllamino)acetic acid: 
Ethyl 2-({(4-(3,5-dimethylphenyl)piperazino]carbonyl}[S­
(l-hydroxyethyl)-2-methoxy-6-methylpyridin-3-yl]amino)acetate was 
reacted by the same way with the example 165 to obtain the titled 

10 compound. 

15 

yield: 92% 
m.1>. : 114-116"C 
1H NMRCCDCla) 8: 1.40(3H,d), 2.23(6H,s), 2.40(3H,s), 2.91(4H.t), 
3.21(4H,t), 3.98(3H,s), 4.06(2H,s), 4.90(1H,q), 6.50(3H,m), 6.51(1H,s) 

Example 170 
l-[(4,5-Dimetbyl-2-methoxyphenyl)aminocarbonyl]-4-phenylpiperazine 
a) 3,4-Dimethyl anisole: 
To 3,4-dimethylphenol(19.3g, 0.16mol), methanol(l50ml) and KOH<9.65g, 

20 0.25mol) were added and then refluxed for 2hrs. Methyl iodide(36.5g, 
0.25mol) was added thereto, refluxed for 3 hours and then followed by 
addition of water(150ml). The resulting mixture was extracted with 
ethylacetate and purified by column chromatography to obtain the 
titled compound. 

25 yield : 81% 
1H NMRCSOOMHz, CDCJs): 8 2.20(3H,s}, 2.24(3H,s), 3.71(3H,s), 
6.71 (2H,m), 6.97(1H,s) 
b) 4.5-Dimethyl-2-nitroanisole: 
Trifluoroacetic acid(250ml) was added into 3,4-dimethylanisole(l7.lg, 

30 0.13mol), successively sodium nitrite(16.6g, 0.24mol) was added slowly 
in water bath, and stirred at room temperature for 14 hrs. After 
trifluoroacetic acid was removed and water was added thereto, the 
resulting mixture was extracted with ether, and purified by column 
chromatography to obtain the titled compound 

35 yield : 55% 
11-1 NMRC500MHz. CDCb}: 8 2.?.5(3H,s), 2.32{3H.s}, 3.94(3H,sl. 
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6.85(1H,s), 7.70UH,s) 
c) 4,5-Dimethyl-2-methoxyaniline: 
Tetrahydrofuran(lOOml) and ethanol(40ml) were added into 
4.S-dimethyl-2-nitroanisole(7.80g, 0.043moll and then added 10% 

5 Pd/activated carbon(0.57g) slowly, hydrogenated for 5 hrs. The reaction 
was completed by the same way with the above and the resulting 
product was purified by column chromatography to obtain the titled 
compound. 

yield: 82% 
10 1H NMRC500MHz. CDCh): 8 2.23(3H,s), 2.27(3H,s), 3.90(3H,s). 

6.80(1H,s), 7.68(111.s) 
d) Phenyl N-(4,5-dimethyl-2-methoxyphenyl)carbamate: 
TCl 4,5-dimethyl-2-methbxyaniline(4.50g, 0.03mol), methylene 

chloride(lOOml) was added and phenyl chlorofonnate(4.80g, 0.03mot> was 
15 added slowly. The resulting solution was stirred for 2 hrs and thereto 

water(150mD was added, and extracted with methylene chloride and 

purified by column chromatography to obtain the titled compound. 
yield : 98'6 
1H NMRC500MHz, CDCb): 8 2.24(3as), 2.27(38,s), 3.89(3H,s}. 

20 6.85(1H,s), 7.20(5H,m}, 7;90(1H,s) 
e) 1-[ (4.5-Dimethyl-2-methoxyphenyl)aminocarbonyll-4-phenylpiperazine: 
Phenyl N-(4,5-dimethyl-2-methoxyphenyl)carbamate(5.422g. 0.02mol) and 

l -phenylpiperazine(3.44g, 0.02mon were dissolved in 
tetrahydrofuran(lOml). After DBUCa04g, 0.02mol) was added. the 

25 resulting solution was stirred at room temperature for 2 hrs, 
concentrated and purified by column chromatography to obtain tht! 

titled compound. 
yield : 85% 
m.p.: 143-144 'C 

30 1H NMRC500MHz, CDCJs): 8 2.20(3H,s), 2.21(3H,s), 3.25(4H,t), 3.67C4H.t>. 
3.85(3H,s), 6.64(lll,s), 6.94(3H,m), 6.99(1H,s), 7.29(1H,t), 7.91(1H,s) 

Example 171 
1-[(4,5-Dimethyl-2-methoxyphenyl)aminocarbony0-4-

35 (3,5-dimethoxyphenyl)piperazine: 
Phenyl N-(4,5-dimethyl-2-metboxyphenyl)carbamate and 
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1-(3,5-dimethoxypbenyl)piperazine were reacted by the same way with 
the example 170 to obtain the titled compound. 
yield: 85% 

m.p. : 119-120"C 
l . 5 H NMRC500MHz, CDCb): 8 2.20C3H,s), 2.21(3H,s), 3.Z7(4H,t), 3.70(4H,t), 
3.79(6H,s), 3.8.5(3H,s), 6.17(2H,m), 6.65(1H,s), 6.98ClH,s), 7.90ClH,s) 
Mass(m) m/z : Calcd for CalLsNs04 399.2158, found 399.2168 

Example 172 
10 1-[(4,5-Dimethyl-2-methoxyphenyl)aminocarbony0-4-

(3.5-dimethylphenyl)piperazine: 
Phenyl N-(4,5-dimethyl-2-metboxypbenyl)carbamate and 
1-(3,5-dimethylphenyl)piperazine were reacted by the same way with 
the example 170 to obtain the titled compound. 

15 yield : 88% 
m.p. : 177-178t 
1H NMRCSOOMHz, CDCbl: 8 2.20(3H,s), 2.21C3H,s), 2.29(6H,s), 
3.23(4H,t), 3.66(4H,t), 3~8.5(3H,s), 6.58(2H.m). 6.65(1H.s). 6.99UH.s). 
7.92(1H,s) 

20 Mass(EI) m/z : Calcd. for C42H:aeNa02 367.2259, found 367.2290 

Example 173 
1-[ 4,5-Dimethyl-2-methoxyphenyl)aminocarbony0-4-(2,3-dimethylphenyl) 
piperazine: 

25 Phenyl N-(4,5-dimethyl-2-methoxyphenyl)carbamate and 
1-(2,3-dimethylphenyl)piperazine were reacted by the same way with 
the example 170 to obtain the titled compound. 
yield : 95% 
m.p. : 140-142t ·· 

30 1H NMRC500MHz. CDCb): 8 2.21C3H,s), 2.22(3H,s), 2.27(3H,s). 
2.29(3H,s), 2.95(41:1,t), 3.67(48,t), 3.85(3H,s), 6.65(1H,s), 7.01(3H,m), 
7.93(1H,s) 

Example 174 
35 1-[(4,5-Dimethyl-2-methoxyphenyl)aminocarbonyll-4-

(2,3,5,6-tetramethylphenyl}piperazine: 
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Phenyl N-(4.!5-dimethyl-2-methoxyphenyl)carbamate and 

1-(2,3.5.6-tetramethylpbenyl)piperazine were reacted by the same way 

with the example 170 to obtain the titled compound. 

yield : 93% 

5 m.p. : oil Jiiase 
1H NMRC500MHz, CDCJs): 8 2.20(9H.s), 2.21(9H,s), 3.17(4H.t). 3.~(4H,t), 
3.84(3H,s), 6.64{1H,s), 6.84UH,s), 7.95(1H,s) 

Example 175 
10 1-[(4.5-Dimethyl-2-methoxyphenyl)aminocarbonyl]-4-(3,5-difluorophenyl) 

piperazine: 

Phenyl N-(4,5-dimethyl-2-methoxypbenyl)carbamate and 
1-(3.5-difluorophenyl)piperazine were reacted by the same way with the 
example 170 to obtain the titled compound. 

15 yield : 89% 
m.p. : 102-103'C 
1H NMR(500MHz, CDCb): 8 2.20(3H,s), 2.22(3H,s), 3.29(4H.t), 3.68C4H,t). 
3.85(3H,s), 6.65(1H,s), 6.97(3H,m), 7.89C1H,s) 

20 Example 176 
l -[(4,5-Dimethyl-2-methoxyphenyl)aminocarbonyl]-4-(2-chlomphenyl) 

J>iperazine: 
Phenyl N-(4,5-dimethyl-2;..methoxyphenyl)carbamate and 

1-(2-chlorophenyl)piperazine were reacted by the samt! way with the 
25 example 170 to obtain the titled compound. 

yield: 90% 
m.Jl. : 176-1 Tt'C 
1H NMRC500MHz, CDCJs): 8 2.21{3H,s), 2.22(3li.s), 3.10C4H,t.J=5.0Hz). 
3.69(4H.tJ=5.0Hz)t 3.85(3H,s)," 6.65(1H,s), 7.02(2H,m), 7.24C1H.m>. 

30 7.39ClH.d,J=4.0Hz), 7.92UH,s) 
.. 

Example 177 
1-[ (4,5-Dimethyl-2-methoxyphenyl)aminocarbonylJ-4-(3-chloroPhenyl) 

piperazine: 

35 Phenyl N-(4,5-dimethyl-2-methoxyphenyl)carbamate and 
l -(3-chloropbenyl)piperazine were reacted by the same way with the 
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example 170 to obtain the titled compound. 
yield : 84% 

m.p. : 75-76"C 
1H NMR(500MHZ, CDC]a): 8 2.20(3H,s), 2.22(3H,s), 3.27(4H,tJ=5.0Hz), 

5 3.G8C4H.tJ=5.0Hz), 3.85(3H,s), 6.65(1H,s), 6.90C3H,m), 7.21ClH,t), 
7.90(1H,s) 

MassCm> m/z : Calcd for Cm'HzcNa0£11 373.1$7, found 373.1590 

Example 178 
10 l-[(4,5-Dimethyl-2-methoxyphenyl)aminocarbonyl]-4-(2-hydroxyphenyl} 

rliperazine: 
Phenyl N-(4,5-climethyl-2-methoxyphenyl)carbamate and 
1-(2-hydroxYPhenyl)piperazine were reacted by the same way with the 
example 170 to obtain the titled compound. 

15 yield : 87% 
m.p. : 197-199-C 
11-I NMR(500MHz, CDCb): 8 2.20(3H,s), 2.21(3H,s), 2.98(4H,t), 3.72C4H,t), 
3.84C3H,s), 6.65ClH,s), 6.89(1H,t), 7.00<2H,m), 7.l3(2H,m), 7.89C1H,s> 

20 Example 179 
1-[ (4,5-Dimethyl-2-methoxyphenyDaminocarbonyl]-4-(3-hydroxyphenyD 
piperazine: 

Phenyl N-(4.5-dimethyl-2-methoxyphenyl)carbamate and 
1-(3-hydroxyphenyl) were reacted by the same way with the example 

25 170 to obtain the tilled compound. 
yield : 88% 

30 

m.JJ. : 177-178"C 
11-I NMR(500MHz, CDCJa): 8 2.19(3H,s), 2.21(3H,s), 3.24(4H,t), 3.68(4H.t), 
3.85C3H,s), 6.41(3H,m), 6.65(1H,s), 6.98(1H,s), 7.13(1H,t), 7.88(1H,s) 

Example 180 , 

1-[ (4,5-Dimethyl-2-methoxyphenyl)aminocarbonyU-4-(3-thiopheny)) 
JJit.>erazine: 
Phenyl N-(4,5-dimethyl-2-methoxyphenyl)carbamate and 

35 1-(3-thiophenyl)piperazine were reacted by the same way with the 
exmnple 170 to obtain the titled compound. 
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yield: 79" 
m.p.: 108-llO"C 
1H NMR(SOOMHz, CDC.la): 8 2.20(3H,s), 2.21(3H,s), 3.26(4H,t), a65C4H,t), 
3.84(3H,s), 6.64(1H,s), 6.97(4H,m), 7.05(1H,s), 7.89(1H,s) 

Example 181 
l-[(4.5-Dimethyl-2-methoxyphenyDaminocarbony0-4-(2-acetoxyphenyl) 
piperazine: 
Phenyl N-(4,5-dimethyl-2-methoxyphenyl)carbamate and 

10 1-(2-acetoxyphenyl)piperazine were reacted by the same way with the 
example 170 to obtain the titled compound. 
yield: 84% 
m.t>.: 129-131 't 
1H NMR(500MHz, CDCb): 8 2.20(3H,s), 2.21 (3H.s), 2.32(3H,s), 

15 3.05(4H,t), 3.63(4H,t), 3.85(3H,s), 6.64(1H.s). 6.99(1H,s). 7.04(1H,m), 
7.17C2H,m), 7.22(1H,m), 7.90(1H,s) 

Example 182 
l -[(4~5-Dimethyl-2-methoxyphenyl)aminocarbonylJ-4-(3-acetoxyphenyl) 

20 piperazine: 

Phenyl N-(4,5-dimethyl-2-methoxypheny))carbamate and 
1-(3-acetoxypbenyl)piperazine were reacted by the same way with the 
example 170 to obtain the titled compound. 
yield: 87% 

25 m.µ.: 154-156"C 
1H NMR(500MHz, CDCb): 8 2.20(3H,s), 2.21 C3H,s), 2.29(3H,s), 
3.27(4H,t), 3.68(4H,t), 3.&5(3H,s), 6.64(1H,s), 6.66{2H,m), 6.82ClH1m), 
6.98ClH,s), 7.90(1H,s) 

30 Example 183 
l-[(4,5-Dimethyl.;;2-methoxyphenyl)aminocarbonyl]-4-(2-methoxypbenyl) 

piperuine: 

Phenyl N-(4,5-dimethyl-2-methoxyphenyl)carbamate and 

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

35 example 170 to obtain the titled compound. 
yield: 90% 
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m.p.: 144-145"C 
1H NMRCSOOMHz, CDCb): 8 2.20(3H,s), 2.22{3H.s), 2.26C3H,s), 2.95(4H,t, 
J=5.0Hz), 3.65(4H,tJ=5.0Hz), 3.78(3H,s), a85C3H,s), 6.59(1H,s), 6.65(1H,s), 
7.00CIH,s), 7.llClH,s), 7.93(1H,s) 

Example 184 
1-[(4,5-Dimethyl-2-methoxyphenyDaminocarbonyQ-4-(5-methoxy-2-

methylJ>henyl)piperazine: 

Phenyl N-(4,5-dimethyl-2-methox.YJ)benyl)carbamate and 
10 1-(5-methoxy-2-metby)phenyl)piperazine were reacted by the same way 

with the example 170 to obtain the titled compound. 

yield! 88% 
m.p.: 140-141 "C 
11-I NMR(SOOMHz, CDCJa): 8 2.20(3H,s), 2.22C3asl, 2.26(3H,s). 2.95(4H.t. 

15 J=5.0Hz), 3.65(4H,t,J=5.0Hz), 3.78(3H,s), 3.85(3H,s), 6.59(1H,s), 6.65(1H.s), 
. 7.00(lH,s), 7.ll(lH,s), 7~93(1H,s) 

Example 185 
1-[(4,5-Dimethyl-2-methoxyphenyl)aminocarbonyl]-4-(2-methoxy-5-

20 rnethylphenyl)piperazine: 

Phenyl N-(4,5-dimethyl-2-methoxyphenyl)carbamate and 

1-(2-methoxy-5-methylphenyl)piperazine were reacted by the same way 

with the example 170 to obtain the titled compound. 

yield: 00% 
25 m.p.: 107-lOS"C 

1-H NMR(500MHz, CDC)s): 8 2.20(3H,s), 2.21(38,s), 2.29(3H,s), 3.10(4H,t, 
J=5.0Hz), 3.69{4H.tJ=5.0Hz), 3.85(38,s), 3.86(3H,s), 6.56(1H,s), 6.79(2H,m), 
7.0l(lH,s), 9.94(1H,s) 

30 Example 186 
l-[(4,5-Dimethyl-i:2-methoxyphenyl)aminocarbonyl]-4-(2-methoxy-5-

phenylphenyl)piperazine: 

Phenyl N-(4,5-dimethyl-2-methoxyphenyl)carbamate and 

1-(2-methoxy-5-phenylphenyl)piperazine were reacted by the same way 

35 with the example 170 to obtain the titled compound . 
yield: 91% 
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m.p.: 139-140t 
1H NMR(500MHz, CDCh): 8 2.21(SH,s), 2.22(3H,s), 3.20(4H,t), 3.74(4H,t), 
3.85(3H,s), 3.94(3H,s), 6.65(1H,s), 7.02(2H,m), 7.32C2H,m), 7.42(2H,t), 
7.55(2H,d), 7.93ClH,s) 

Example 187 
1-[(4.5-Dimethyl-2-methoxyphenyl)aminocarbo~y0-4-(2-isopropenyl 

phenyl)piperazine: 
Phenyl N-(4.,5-dimethyl-2-methoxyphenyl)carbamate and 

10 1-(2-isopropenylphenyl)piperazine were reacted by the same way with 

the example 170 to obtain the titled compound. 

yield: 80% 
m.J>.: 134-135t 
1H NMR(500MHz. CDCh): 8 2.20(3H,s), 2.21C6H,s), 3.10(4H.t), 3.64(4H.t), 

15 3.85(3H,s), 5.08{1H,s), 5.14{1H,s), 6.64(1H,s), 7.05(38,m), 7.70(1H.m>. 
7.92{1H,s) 

Example 188 
l -[(4,5-Dimethyl-2-metboxyphenyl)aminocarbonyl]-4-Cl -naphthyl) · 

20 piperazine: 
Phenyl N-(4,5-c:limethyl~2-methoxyphenyl)carbamate and 
1-(l-naphthyl)piperazine were reacted by the same way with the 

too1mple 170 to obtain the titled compound. 
yield: 9296 

2.5 m.p.: 160-162"C 
1H NMR(500MHz, CDCb): 8 2.20(3H,s), 2.24(3H,s), a31C4H,tJ=5.0Hzl. 
3.83(3H,s}, 4.04(4H,t), 6~39(2H,m), 6.69(1H,s), 7.13(1H,t), 7.30(1H,s), 
7.46C1H,s) 

30 Example 189 
l-[{4,5-Dimethyl~2-methoxyphenyl)aminocarbonyU-4-Cl-anthranyl) 

piperazjne: 

Phenyl N-(4,5-dimetbyl-2-methoxyphenyl)carbamate and 

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

35 example 170 to obtain the titled compound. 

yie)d: 94% 
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m.p.: 74-75"C 
1H NMRC500MHz. CDCb): 8 2.20C3H.s), 2.22(3H,s), 3.24{4H,t}. 3.70(4H,t>. 
3.86(3H,s), .6.70(1H,s), 7.05(3H,m), 7.45(5H,m), 8.00(2H.m) 

5 Example 100 
l-[N-(4,5-Dimethyl-2-methoxyphenyl)-N-methylaminocarbonyJ]-4'."" 
C3.5-dimethoxyphenyl)piperazine: 
1-[ (4,5-dimethyl-2-methoxyphenyl)aminocarbonyl]-4-(3,5-dimethoxy 
1Jhenyl)rJiperazine(0.2g, 0.5mmole) was dissolved in 

10 dimethylfonnamide(l5ml), sodium hydride(l2mg, 0.5mmole) was added 

thereto slowly, and then the resulting mixture was stirred at room 
temperature for 15 min, then followed by addition of iodomethaneC71~. 
0.5mmo1e) and subsequently at room temperature for 16 hours. The 
resulting mixture was concentrated under the reduced pressure to 

15 remove the used solvent, extracted with methylene chloride, dried. 
filtered and purified by column chromatography to obtain the titled 

compound. 
yield: 92% 
m.p.: 86-88"C 

20 1H NMR(500MHz. CDCb): a 2.21C3H,s), 2.24(3H,s). 2.92C4H.t), 
3.06C3H,s), 3.31(4H,t), 3.75(6H,s), 3.83{3H,s), 6.00(3H.m>. 6.71ClH.sl, 
6.83(1H,s) 

MassCEI) m/z : Calcd for CaUJ31NsQ4 413.2314. found 413.2293 

25 ExamJJle 191 
l -[N-(4.5-Dimethyl-2-methoxyphenyl)-N-methylaminocarbonyl]-4-
(3.5-dimethylpbenyl)piperazine: 
l -[(4,5-Dimethyl-2-methoxyphenyl)aminocarbonyl)-4-(3.5-dimethyl 

phenyl)piperazine was reacted by the same way with the example 190 

30 t<> obtain the titled compound. 
yield: 90% .. 
m.p.: 137-lSS't 
1H NMR(500MHz, CDCb): 8 2.15(3H,s), 2.24(9H,s), 2.88C4H,t), 
3.00(3Ii,s), 3.29(4H,t), 3.83(3H,s), 6.45(3H,m), 6.71C1H,s), 6.83(1H.s) 

35 MussCEI) m/z : Calcd for cmbsNsC>i 381.2416, 381.2436 
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Example 192 
1-[N-(4,5-Dimethyl-2-methoxyphenyl)-N-methylaminocarbony0-4-
(3.5-difluorophenyl)piperazine: 
1-[ (4,5-Dimethyl-2-methoxyphenyl)aminocarbonyU-4-(3,5-difluorophenyl) 

5 piperazine was reacted by the same way with the example 190 to 

obtain the titled compound 
yield: 87% 

m.p.: 98-lOO"C 
1H NMRC500MHz, CDCb): B 2.16(3H,s), 2.25(3H,s), 2.92(4H,t), 

10 3.06(3H,s), 3.29(4H,t), 3.8.3(3H,s), 6.23(3H,m), 6.72(1H,s), 6.83ClH,s) 

Example 193 
l-[N-Ethyl-N-(4,5-dimethyl-2-methoxyphenyl)aminocarbonyl]-4-

(3.5-dimethoxyphenyl)piperazine: 

15 l-[(4,5-Dimethyl-2-methoxYJ>henyl)aminocarbonyll-4-(3,5-dimethoxy1>he11 
_yl)piperazine(0.2g, 0.5mmole) was dissolved in dimethylfonnamide( 15ml), 

and thereto sodium hydride(l2mg, 0.5mmole) was added slowly. The 

l"esulting mixture was stirred at room temperature for 15 min. After 

iodoethane(78mg, 0.5mmol) was added, the resulting mixture was stirred 

20 at room temperature for 16 hours. The resulting mixture was 

cuncentn1tecl under the reduced pressure to remove the used solvent, 
extracted with methylene chloride, dryed, filtered and trurified by 

column chromatography to obtain the titled compound. 

yi~ld: 89% 
25 m.p.: oil phase 

'H NMRC500MHz, CDCb): 8 l.09(3H,t), 2.16(38,s), 2.24(3H,s). 2.75(4H,t). 
3.28(4H,t), 3.52(2H,q), 3.75(6H,s), 3.81C3H,s), 5.98(3H,m), 6.70(1H,s), 
6.80(1H,s) 

30 Examl)le 194 

l -[N-(4,5-Dimethyl-2-methoxypbenyl)-N-ethylaminocarbonyl]-4-

(3,5-dimethylphenyl)piperazine: 
1-[(4,5-Dimethyl-2-methoxyphenyl)aminocarbony0-4-(3,5-dimethyl 

phenyl)piperazine was reacted by the same way with the example 193 

35 to obtain the titled compound 

yield: 93% 
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m.p.: 8>-82-C 
1H NMR(500Mffz. CDCb): 8 1.21{3H,t), 2.15C3H,s), 2.23(9H.s>. 2.90C4H.t), 
3.25(48.t), 3.59(2H,q), a81(3H,s), 6.45(3H,m), 6.69(1H,s), 6.BlUH.s) 

5 Example 195 
1-[N-(4.5;...Dimethyl-2-methoxyphenyJ)-N-ethylaminocarbonyl)-4-
(3,5-difluoropbenyl)piperazine: 
l -[{4,5-Dimethyl-2-methoXyphenyl)aminocarbonyJ]-4-CaS-difluorophenyl) 
piperazine was reacted by the same way With the example 193 to 

10 obtain the titled compound. 
yield: 87% 

15 

m.p.: oil phase 
1H NMRC500MH.z, CDCb): 8 1.09(3H,t), 2.16(3H,s). 2.25C3H.s), 2.90(4H,t>. 
3.27(4H,t), 3.52(2H,q), 3.81(SH,s), 6.24(3H,m), 6.70(1H,s), 6.81(1H,s) 

Example 196 
l -[N-Isopropyl-N-(4,5-dimethyl-2-methoxyphenyl)aminocarbonyJ]-4-
(3,5-difluorophenyl}piperazine: 
1-[ (4.5-Dimethyl-2-methoxyphenyl)aminocarbonyl]-4-(3~5-difluorophenyl) 

20 piperazineC0.2g, 0.52mmole) was dissolved in dimethylformamideC15ml) 
and thereto sodium hydrideC12.48mg, 0.52nunole) was slowly added. Th~ 
resulting mixture was stirred at room temperature for 15 min. After 
2-iodopropane(87.88mg, 0.52mmole) was added thereto. the resulting 
mixture was stiITed at room temperature for 16 hours. The resulting 

25 mixture was concentrated under the reduced pressure to remove the 
~used solvent, extracted with methylene chloride, dryed, filtered and 
Pllrified by column chromatography to obtain the titled compound. 
yield: 84% 
m.p.: oil phase 

30 1H NMRC500MHz. CDCb): 8 1.10(3H,s), 1.26C3H,s), 2.20(3H.s>. 
2.25(3H,s), 2.86(4H,t), 3.26(4H,t), 3.77(3H,s), 4.25(1H,m), 6.17(38,m). 
6.68(1H,s), 6.82(1H,s) 

Example 197 
35 1-[ (4,5-Dimethyl-2-methoxyphenyl)aminothiocarbonyl]-4-(3.5-dimethoxy 

phenyl)piperazine: 
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(a) Phenyl N-(4,5-dimethyl-2-methoxypbenyl)thiocarbamate: 
To 3,4-dimethyl-2-methoxyaniline(4.50g, 0.03mol), methylene 
chloride(lOOml) was added and then phenyl chlorothionofonnate(5.16g, 
0.03mol) was added slowly. The resulting mixture was stirred for 2 

5 hours, and thereto water(150ml) was added. The resulting mixture was 

extracted with methylene· chloride and purified by column 
chromatography to obtain the titled compound 
yield: g'J" 
1H NMR{500MHz, CDCb): 8 2.21(3H,s), 2.25(3H,s). 3.85(3H,s), 

10 6.80(1H,s), 6.93(5H,m), 7.31(1H,s) 

(b) l-[(4,5-Dimethyl-2-metboxyphenyDaminothiocarbonyl]-4-
(3,5-dimetboxyphenyl}piperazine: 
Phenyl N-(4,5-dimethyl-2-methoxyphenyl)thiocarbamate(0.2g. 0.7mmoll 
and 1-(3.5-dimetboxyphenyl)piperazine(0.16g, 0.7mmon were dissolved in 

15 tetrahydrofuran(lOml) and thereto DBU(O.llg, 0.7mmole) was added, 
followed by stirring at room temperature for 2 hours. The resulting 

product was concentrated and purified by chromatography to obtain 
the titled compound 

yield: 84% 
20 m.p.: 128-129't 

1H NMR(500MHZ, CDCJa): 8 2.20(3H,s), 2.24(3H,s). 2.32(6H,s>. 
3.37(4H,t), 3.83(3H,s), 4.08(4H.t), 6.69(3H,m), 7.39C1H.m). 7.47(1H,s) 
Mass(El) m/z : Calcd for Ciill29NJOJS1 415.1929, found 415.1912 

25 Example 198 
l -[(4,5-Dimethyl-2-methoxyphenyl)aminothiocarbony0-4-
(3.5-dimethylpbenyl)piperazine: 
Phenyl N-(4,5-dimethyl-2-metboxypheny])tbiocarbamate and 
1-(3,5-dimethylphenyl)perazine were reacted by the same way with the 

30 example 197 to obtain the titled compound. 
yield : 90% ~ 

m.p.: 164-166-C 
JH NMR(500MHz, CDCb): 8 2.20(3H,s), 2.24(3H,s), 2.32C6H,s). 
3.37(4H,t), 3.83(3H,s), 4.08(4H,t), 6.69(3H,m), 7.39(1H,m), 7 .47(1H,s) 

35 Mass{El) m/z : Calcd for Czib9N301S1 383.2031, found 383.2086 
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Example 199 
1-[(4,5-Dimethyl-2-methoxyphenyl)aminothiocarbonyl]-4-
(2.3-dimethylpbenyl)piperazine: . 

PCT/KR971U0128 

Phenyl N-(4,5-dimethyl-2-methoxyphenyl>thiocarbamate and 
5 1-(2,3-dimethylpbenyl)piperazine were reacted by the same way with 

the example 197 to obtain the titled compound. 
yield: 89% 
m.p.: 151-152-C 
1H NMRC500MHz, CDCh): 8 2.21(3H,s), 2.24(311,s), 2.29(6H,s), 

10 3.03(4H,t), 3.83{3H,s), 4J0(4H,t), 6.69(1H,s), 6.97(2H,m), 7.11 (lH,t) 

Example 200 
1-[(4,5-Dimethyl-2-methoxyphenyDaminothiocarbonyl]-4-
(3,5-difluorophenyl)piperazine: 

15 Phenyl N-(4,5-dimethyl-2-methoxyphenyl)thiocarbamate and 
1-(3,5-difluorophenyl)piJ)el'&Zine were reacted by the same way with the 
example 197 to obtain the titled compound. 
yield : 9'l96 
m.p.: 167-168-C 

20 1H NMRC500MHz, CDC&): 8 2.20(3H,s), 2.24{3H,s), 2.27C3H,s), 
2.32(3H,s), 3.39(4H,t,J=5.0Hz), 3.83(3H,s). 4.14(4H,t), 6.70C1H,s), 
6.80C2H,m), 7.36(1H,s), 7.44ClH,s) 

Example 201 
25 1-[(4,5-Dimethyl-2-inethoxyphenyl)aminothiocarbonyl]-4-

(3,5-dichlorophenyl)piperazine: 
Phenyl N-(4,5-dimethyl-2-methoxyphenyl)thiocarbamate and 
1-(3,5-dichloropbenyl)piperazine were reacted by the same way with the 
example 197 to obtain the ti.tied compound. 

30 yield: 85% 
m.p.: 188-189-C · .. 
1H NMR(500MHz, CDCh): 8 2.20(311,s). 2.24(3H,s), 3.35(4H.t,J=5.0Hz), 
3.83(3H.s), 4.04(4H,t,J=5.0Hz), 6. 70(2H,m), 6.83(1H,s), 7.30(1H,s). 
7.48{1H,s) 

35 Mass{EI) m/z : Calcd for cmh4Na0£h 423.0938. 423.0956 
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Example 202 
1-[(4.5-Dimethyl-2-metboxypbenyl)aminothiocarbonyl]-4-(2-fluorophenyl) 

piperazine: 
Phenyl N-(4.5-dimethyl-2-metboxyphenyl>tbiocarbamate and 

5 1-(2-fluoropbenyl)piperazine were reacted by the same way with the 

example 197 to obtain the titled compound 

yield: 87% 
m.p.: 139-140-C 
1H NMR(500MHz, CDCla): B 2.21(3H,s), 2.24(3H,s), 3.40(4H.t), 

10 3.83(3H,s), 4.25(4H,t), 6.70(1H,s), 7.13(3H,m), 7.37(2H,m) 

Example 203 
1-[ (4.5-Dimethyl-2-methox.yphenyl)aminothiocarbonyl]-4-(2-chJorophenyl 
)piperazine: 

15 Phenyl N-(4,5-dimethyl-2~methoxyphenyl)thiocarbamate and 
1-(2-chloropbenyl)piperazine were reacted by the same way with the 
example 197 to obtain the titled compound. 
yield: 85% 

m.p.: 115-116t: 

20 1H NMRC500MHz, CDCb):· 8 2.21(3H.s), 2.24(3H,s), 3.18C4H,t), 
3.83(38,s), 4.09(4H,t), 6.69(1H,s), 7.05(2H,m), 7.33(1H,s), 7.41(2H.ml 

Example 204 
1-[{4,5-Dimethyl-2-methoxyphenyl)aminothiocarbonyl]-4-

25 (2-methoxyphenyl)piperazine: 

Phenyl N-(4,5-dimethyl-2-methoxyphenyl)thiocarbamate and 

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

example 197 to obtain the titled compound. 

yield: 90% 
30 m.p.: oil phase 

1H NMR(500MHz, CDCb): 8 2.20(3H,s), 2.23(3H.s), 3.14(4H,t,J=5.0Hz), 
3.82(3H,s), 3.88(3H,s), 4.06(4H,t,J=5.0Hz), 6.69(1H,s), 6.94(3H,m), 
7.30(1H,s), 7.40(1H,s) 

35 Example 205 

1-[ (4.5-Dimethyl-2-methoxyphenyllaminothiocarbonyl]-4-
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(2-methyltbiophenyl)piperazine: 

Phenyl N-(4,5-dimethyt-2-methox.yphenyl)thiocarbamate and 

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

the example 197 to obtain the titled compound. 

yield: 93% 
m.p.: 136-137"C 
1H NMRC500MHz, CDCJa): a 2.20(311,s), 2.26(3H,s), 2.45(3H,s), 
3.3.~C4H.t). 3.82(3H,s), 4.39(4H,t), 6.74(1H,s), 7.16(3H.m), 7.47(2H,m) 

Example 206 
l-[(4,5-Dimethyl-2-methoxyphenyl)aminothiocarbonyl]-4-

(3-hydroxyphenyl)piperazine: 

Phenyl N-(4,5-dimethyl-2-methoxyphenyl)thiocarbamate and 
1-(3-hydroxyphenyJ)piperazine were reacted by the same way with the 

example 197 to obtain .the titled compound. 

yield: 77% 
m.p.: Decomposed(200~) 
1H NMR(500MHz, CDCJs): 8 2.17(3H,s), 2.23(3H,s), 3.31(4H,O, 
3.82(3H;s), 4.03(3H,t), 6.37(2H,m), 6.47(1H,d), 6.69(1H,s), 7.13ClH.tl. 
7.45C1H,s) 

Example 2f17 

1-[ (4,5-Dimethyl-2-methoxyphenyDaminothiocarbonyl]-4-

(2-phenoxyphenyl)piperazine: 

25 Phenyl N-(4,5-dimethyl-2-methoxypbenyJ)thiocarbamate and 

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

example 197 to obtain the titled compound. 

yie]d: 86% 

m.p.: oil phase 

30 1H NMR(500MHz, CDCb): 8 2.17{3H,s), 2.24(3H,s), 3.19(4H,t), 
3.80(3H,s), 3.85C4H,t), 6.66{1H,s), 6.91(2H.m), 6.98(1H.m), 7.05(3H,m), 
7.13(1H,m), 7.23(1H,m), 7.31(2H,m), 7.36(l}ts) 

Example 208 
35 1-[(4,5-Dimethyl-2-metho:xyphenyl)aminothiocarbonyD-4-

(2-isopropenylpbenyJ)piperazine: 
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Phenyl N-(4,5-dimethyl-2-methoxyphenyl>thiocarbamate and 

1-(2-isopopenylphenyl)piperazme were reacted by the same way with 

the example 197 to obtain the titled compound 

yield: 75% 
5 m.p.: 157-158t 

1H NMR{500MHz, CDCJa): 8 2.20{3H,s), 2.21C3H,s), 2.24(3H,s), 
3.19(4H,t), 3.82(3H.s), 4.Cl>(4H.t), 5.07(1H,s), 5.16(1H,s), 6.69(1H,s), 
7.11(3H.m), 7.33{1H,s), ·7.45(1H,s) 

10 Example 209 
1-[(4,5-Dimethyl-2-metho:xyphenyl)arrunothiocarbonyl]-4-

(2-metboxy-5-methyJphenyl)piperazine: 

Phenyl N-(4,5-dimethyl-2-methoxyphenyl)thiocarbamate and 

1-(2-metboxy-5-rnethylphenyl)piperazine were reacted by the sam~ way 

15 with the example 197 to . obtain the titled compound. 
yield: 87% 

m.p.: oil phase 
1H NMR(500MHz, CDC)s): 8 2.20{3H,s), 2.23(3H,s), 2.29(3H.s). 

3.13{4H,t), 3.83(3H,s), 3.85(3H,s), 4.05C4H,t), 6.69(1H,s), 6.83C2H.m). 
20 7.30ClH,s), 7.40(1H,s) 

Example 210 

l-[(4,5-Dimethyl-2-methoxyphenyl)aminothiocarbonyl]-4-(1-nat>hthyl) 

piperazine: 

25 Phenyl N-{4,5-dimethyl-2-methoxyphenyl)thiocarbamate and 

t-(1-naphthyl)piperazjne were reacted by the same way with the 

example 197 to obtain the titled compound. 

yield: 87% 
m.p.: 139-140-C 

30 1H NMR(500MHz. CDCb): 8 2.23(3H,s), 2.24(3H,s), 3.21C4H.t), 
3.84(3H,s), 4.09C4H,t), 6. 70{1H,s), 7.lO(lH,d), 7.48(5H,m), 7.85C1H,m), 
8.22(1H,d) 

Example 211 
35 1-[ (5-Acetyl-2-methoxy-4-methylphenyl)aminocarbonyll-4-

(3,5-dimethoxyphenyl)piperazine: 
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Phenyl N-(5-acetyl-2-methoxy-4-methylphenyl)carbamate and 

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

the example 170 to obtain the titled compound. 
yield: 91% 

5 m.p.: 103-lOS'C 
1H NMRCSOOMHz, CDCb): 8 2.54(3H,s), 2.59(3H,s), 3.27(4H,t), 3.70(4H,t), 
3.79(6H,s), 3.94(3H,s), 6.13(38,m), 6.70(1H,s), 7.05(1H,s}, 8.72(1H,s) 

Example 212 
IO 1-[(5-Acetyl-2-methoxy-4-methylphenyl)aminocarbonyl]-4-(3,5-dimethy 

-lphenyl)piperazine: 
Phenyl N-{5-acetyl-2-methoxy-4-methylphenyl)carbamate and 
1-(3,5-dimethylphenyl)piperazine were reacted by the same way with 

the example 170 to obtain the titled compound. 

15 yield : 88% 
m.p.: 140-142'C 

20 

1H NMRC500MHz, CDC)s): B 2.30(3H.s), 2.54(3H,s), 2.59(3H.s), 
3.26(4H,t), 3.70(4H,t), 3.97(3H,s), 6.61(3H,m), 6.70(1H,s), 7.06(1H,s), 
8.72C1H,s) 

Example 213 
1-[ (5-Acetyl-2-methoxy-4-methylphenyl)aminocarbonyl]-4-(3.5-dichloro­
phenyl)piperazine: 

Phenyl N-{5-acetyl-2-methoxy-4-methylphenyl)carbamate and 

25 l -{3,5-dichlorophenyl)piperazine were reacted by the same way with the 

example 170 to obtain the titled compound. 
yield: 78% 

m.p.: 170-172~ 
1H NMRC500MHz. CDCb): 8 2.54(3H,s), 2.59C3H,s), 3.32C4H.t>, 3.74C4H,t), 

30 3.94(3H,s), 6.69(1H,s), 6.86(3H,m), 7.04ClH,s), 8.69ClH,s) 

Example 214 
l -{[5-(l-Hydroxyethyl)-2-methoxy-4-methylphenyl]aminocarbonyll-4-

(3,5-dimethoxypbenyl)piperazjne: 
35 1-[(5-Acetyl-2-methoxy-4-methylphenyl)aminocarbonyl]-4-

(3,5-dimethoxyphenyl)piperazine{0.2g, 0.47mmon was dissolved in 
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anhydrous ethanol(15ml), and sodium borohydride(l7mg) was added 

thereto, and then the resulting mixture was stirred at room temperature 

for 2 hours, concentrated mder the reduced pressure to remove ethanol. 
and J>Urified by column chromatography{ethylacetate:hexane = 1:2) to 

5 obtam the titled compound 

yield: 96% 
m.p.: 152-154-C 
1H NMRC500MHz, CncJa): 8 l.41(3H,d), 2.32(3H.s), 3.27(4H,t), 
3.71(4H,t), 3.79(6H,s), 3.87(3H,s), 5.04(1H,q), 6.10(3H,m), 6.63(1H,s), 

10 7.0l(lH.s), 8.22(1H,s) 

Example 215 
l-{[5-(l-Hydroxyetbyl)-2-methoxy-4-methylphenyl]aminocarbonyl}-4-

(3,5-dimetbylphenyl)pipetazine: 
15 l-[{5-Acetyl-2-methoxy-4-methylpbenyl)aminocarbonyl]-4-

(3,5-dimethylpbenyl)piperazine was reacted by the same way with the 
example 214 to obtain the titled compound. 
yield: 96% 
m.p.:· 140-142t: 

20 iH NMR(500MHz, CDCls): 8 1.48(3H,d), 2.33(3H,s), 3.26(4H.t), 
3.68(4H,t), 3.87(3H,s), 5.06(1H,q), 6.61C3H.m). 6.64(1H,s), 7.0lClH.s}, 
8.22C1H,s) 

Example 216 
25 1-[(2-Metboxy-4-methyl-5-vinylpbenyl)aminocarbonyl]-4-

(3.5-dimetboxypbenyl)piperazine: 

1-{[5-(1-Hydroxyethyl)-2-metboxy-4-methylphenyl]aminocarbonyl}-4-

(3,5-dimethoxyphenyl)piperazine{0.2g, 0.47mmoD was dissolved in 
chlorofonn(15ml), pyridium p-toluenesulfonate(0.12g, 0.47mmol) was 

30 added thereto, and the resulting mixture was refluxed for 16 hours. and 

concentrated under the reduced pressure to remove cblorofonn and 

purified by column chromatography(ethylacetate:hexane=1:2) to obtain 
the titled compound. 
yield: 84% 

35 m.p.: 163-165t 
1H NMR{500MHz, CDCb): 8 2.31(3H,s). 3.23(4H.tl, 3.58(4H,t), 3.77(6H,s), 
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3.87(3H,s), 5.20(1H,d), 5.62(1H,d), 6.59(3H,m), 6.63(1H,s), 6.88(1H,t), 

6.99(1H,s), 8.32(1H,s) 

Example 217 
5 1-[{2-Metboxy-4-methyl-5-vinylphenyl>aminocarbonyl]-4-

(3.5-dimetbylphenyl)piperazine: 

l-{[5-{l-Hydroxyethyl)-2-methoxy-4-methylphenyl]aminocarbonyl}-4-

(3,5-dimethylphenyl)pjperazine was reacted by the same way with the 

example 216 to obtain the titled compound. 

10 yield: 82% 
·m.p.: 201-203"C 

15 

1H NMR(500MHz, CDCb): 8 2.29(6H,s), 2.34(3H,s), 3.24(4H,t), 3.68(4H.t), 
3.87{3H,s). 5.22(1H,d), 5.66C1H,d), 6.59(3H,m), 6.63(1H,s), 6.86ClH,t), 

7.02C1H,s), 8.32(1H,s) 

. Example 218 
1-[(5-Acetyl-2-methoxy-4-methylphenyl)aminothiocarbonyl)-4-

(3,5-dimethoxypbenyl)piperazine: 

Phenyl N-(5-acetyl-2~methoxy-4-methylphenyl)thiocarbamate ·and 

20 1-(3,5-dimethoxyphenyl)piperazine were reacted by the same way with 

the example 197 to obtain the titled compound. 

yield: 82% 
m.p.: 163-165 "C 
1H NMR(500MHz, CDCb): 8 2.16(3H,s), 2.56(3H,s), 3.35(4H,t), 

25 3.91(6H.s), 4.03(3H,s), 4.13(4H,t), 6.06(3H,m), 6.73ClH.s), a62(1H,s) 

Example 219 
l-[(5-Acetyl-2-methoxy~-methylphenyl)aminotbiocarbonyl]-4-

{3,5-dimethylphenyl)piperazine: 

30 Phenyl N-(5-acetyl-2-methoxy-4-methylphenyl)thiocarbamate and 

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

the example 197 to obtain the titled compound 

yield: 79% 
m.p.: 180-182"C 

35 1H NMRC500MHz. CDCb): 8 2.29(6H,s), 2.57(6H,s), 3.32C4H.t). 
3.92(3H,s), 4.12(4H,t), 6.56(3H,m), 6.72C1H,s), 7.39ClH,s), 8.63(1H,sl 
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Example 220 
l-[(5-Acetyl-2-methoxy-4-methylphenyl)aminothiocarbonyl]-4-
(3,5-dicblorophenyl)piperazine: 

5 Phenyl N-(5-acetyl-2-methoXY-4-methylphenyl)tbiocarbamate and 

1-(3,5-dichloropbenyl)piperazine were reacted by the same way with the 
example 197 to obtain the titled compound. 
yield:~ 

m.p.: 201-203~ 
10 1H NMRC500MHz, CDCb): ~ 2.20(3H,s), 2.57(3H,s), 3.46(4H.O. 

3.92(3H,s), 4.25(4H,t), 6.64(1H,s), 6.88(3H,m), 7.72(1H,s), 8.57(1H,s) 

Example 221 
1-{[5-(l -Hydroxyethyl)-2-methoxy-4-methylphenyl]aminothiocarbonyl}-4 

15 -(3,5-dimethoxyphenyl)piperazine: 
l-[(5-Acetyl-2-methox.y-4-methylphenyl)aminothiocarbony ]-4-

(3,5-dimethoxyphenyl)piperazine was reacted by the same way with the 
example 214 to obtain the titled compound. 
yield: 94% 

20 m.p.: 146-148t 
1H NMR(500MHz, CDC)3): lJ 1.44(3H,d)~ 2.32(3H,s), 3.35(4H,t), 
3.78(6H,s), 3.84(3H,s), 4.11C4H,t)t 5.06(1H,q), 6.13(3H,m), 6.66(1H.s>, 
7.41{1H,s), 7.77(1H,s) 

25 Example 222 
1-{[5-(l-Hydroxyethyl)-2-methoxy-4-metbylphenyllaminothiocarbonyl}-4 

-(3,5-dimethylphenyl)piperazine: 

1-[(5-Acetyl-2-methoxy-4-methylphenyl)aminotbiocarbony ]-4-

(3,5-dimethylphenyl)piperazine was reacted by the same way with the 

30 example 214 to obtain the titled compound. 
yield: 93% ' 
m.p.: 150-152t: 
1H NMR(500MHz, CDCb): 8 l.44C3H,d}, 2.29C6H.s), 2.32(3H,s). 
3.30(4H,t), 3.84(3H,s), 4.07(4H,t), 5.06(18,q), 6.61(3H,m), 6.66(18.s), 

35 7.38(1H,s), 7.79(1H,s) 
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Example 223 
l-{[5-(l-HydroxyethyD-2-methoxy-4-methylpbenyllaminothiocarbonyl}-4 
-(3,5-dichlorophenyl)piperazine: 
1-((5-Acetyl-2-methoxy-4-methylphenyl)aminothiocarbony 1-4-

5 (3,5-dichloropbenyl)piperazjne was reaCted by the same way with the 
example 214 to obtain the titled compound. 
yield: 71% 

m.p.: 166-168"C 
1H NMRC500MHz, CDCh): 8 l.45(3H,d), 2.33(3H.s). 3.35(4H.,t), 

10 3.84(3H,s), 4.03(4H,t), 5.07(18,q), 6.68(3H,m), 6.83(1H,s), 7.37(1H,s), 
7.82(1H,s) 

Example 224 
Ethyl 2-( {[4-(3,5-dimethoxyphenyl)piperazino]carbonyl}-2-methoxy-4.5-

15 dimethylanilino)acetate : 
1-[(4,5-Dimethyl-2-methoxyphenyl)aminocarbonyJ]-4-(3,5-dimethoxy 
phenyl)piperazine(0.2g, 0.5mmol) was dissolved in 
dimethylfonnamide(15ml), sodium hydride(18.5mg, 0.5mmoD was added 
thereto, and the resulting mixture was stin'ed at room temperature. 

20 Then, ethyl bromoacetate(83.5mg, 0.5mmol) was added thereto and the 
resulting mixture was stirred for 3 hours, concentrated under the 
reduced pressure to remove the used solvent and purified by column 
chromatography(ethylacetate:hexane= 1:2) to obtain the titled compound. 
yield: 79% 

25 m.p.: oil phase 
1H NMRC500MHz. CDCb): 8 1.36(3H,t), 2.15(3H,s), 2.23(3H.s), 2.91 (4H,t>. 
3.22(48,t), 3.82(6H,s), 4.12(3H,s), 4.18C2H,s), 5.98(3H,m), 6.69(1H,s), 
7.03(1H,s) 

30 Example 225 
Ethyl 2-( {[4-(3,5-.dimethylphenyl)piperazino]carbonyl}-2-methoxy-4.5-
dimethylanilino)acetate : 
1-[(4,5-Dimethyl-2-methoxyphenyl)aminocarbonyl)-4-
(3,5-dimethylphenyl)piperazine was react.ed by the same way with the 

35 example 224 to obtain the titled compound 
yield: 78% 
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m.p.: oil phase 
1H NMR(500MHz, CDCls): 8 1.26(SH,t), 1.56(6H,s), 2.17(3H,s), 
2.24(3H,s), 3.32(4H,t), 3.52(4H,t), 3.82(3H,s), 4.15(2H,q), 4.18(2H,s), 
6.70(3ff.m), 6.94(1H,s), 7.46(1H.s) 

Example 226 
2-( {(4-(3,5-Dimethoxyphenyl)piperazino)carbonyl}-2-methoxy-4,5-
dimethylanilino)acetic acid: 
Ethyl 2-C {[4-(3,5-dimethox.yphenyl)piperazino]carbonyl)-2-methoxy-4,5-

10 dimethylanilino)acetate(200mg, 0.41mmole) was dissolved in 
dioxane:distilled water(4:1, 15ml), lithium hydroxide monohydrate(50.7mg, 
1.23mmol) was added thereto, and then the resulting mixture was 
stirred at room temperature for 3 hours. acidified with lN-hydrochloric 
acid, extracted with ethylacetate, filtered to dryness, concentrated under 

15 the reduced pressure to remove the used solvent, and purified by 
.column chromatography(ethylacetate:hexane=l!2) to obtain the titled 

compOUDd. 
yield: 80% 

m.p.: 188-189~ 
20 1H NMRC500MHz, CDC)s): 8 2.14(3H,s), 2.23(3H,s), 2.93(4H,t), 3.M(4H.t), 

3.75(6H,s), 3.87(3H,s), 4.18(2H,s), 5.96(3H,m), 6.71(1H,s). 7.7HlH.s) 

Example 2'l7 
2-( {[4-(3.S-Dimethylphenyl)piperazino}carbonyl)-2-methoxy-4.5-

25 dimethylanilino)acetic acid: 
Ethyl 2-( {[4-(3.5-dimethylphenyl)piperazino)carbonyll-2-methoxy-4.5-

dimethylanilino}acetate was reacted by the same way with the example 
226 to obtain the titled compound. 
yield: 78% 

30 m.p.: 170-171-C 
1H NMR(500MHz, CDCb): 8 2.13(3H,s), 2.24(9H,s). 2.91 {4H,t), 3.35(4H,t), 
3.83(3H,s). 4.18(2H,s), 6.45(3H.m). 6.70(2H,s), 6.80C1H.s) 

Example 228 
35 l -[(2-Hydroxy-4.5-dimethylphenyl)aminocarbonyl)-4-

{3.5-dimethoxyphenyl)piperazine: 
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(a) 4,5-Dimetbyl-2-nitrophenol: 
To 3,4-diinethy]phenoI(l2.lg, O.lmol), trifluoroacetic acid(250ml) was 
added, and in water bath sodium ni1rite(12.4g, 0.18moD was added 

5 slowly. The resulting mixture was stiired. at room temperature for 14 
hours and concentrated under the reduced pressure to remove 
trifluoroacetic acid, followed by addition of waterC150ml), extracted with 
ether and purified by column chromatography to obtain the titled 
compound. 

10 yield: 8096 
1H NMRC500MHz, CDCh): ~ 2.23(3H,s), 2.29(3H,s), 6.93<1H,s>. 
7.84(1H,s) 

(b) 4,5-Dimethyl-2-hydroxyaniline: 
15 To 4,5-dimethyl-2-nitrophenol(ll.7g, 0.07mol), tetrahydrofuran(lOOml) 

and ethano1(40ml) were added, and 10% palladium/activated 
carbon(0.57g) was added slowly, and then the mixture was 
hydrogenated for 5 hours. The reaction mixture was concentrated and 
chromatographed. by the same. way above ·to obtain the titled comPoUDd. 

20 yield : 71% 
1H NMRC500MHz, CDCb): 8 2.11(6H,s), 6.56(28,s) 

Cc) Phenyl N-(4,5-dimethyl~2-hydroxyphenyl)carbamate: 
To 4,5-dimethyl-2-hydroxyaniline(6.80g, 0.05mole), methylene 

25 chloride(lOOml) was added and then phenyl chloroformate(8.0g, 0.05mole) 
was added slowly. After stirring for 2 hours, addition of waterC150ml), 
extraction with methylene chloride and column chromatography gave 
the titled compound. 

yield: 92% 
30 1H NMRC500MHz, CDCb): 8 2.17(6H,s), 6.74ClH.s). 7.15(5H.m). 

7.31ClH,s) .. 

(d) Phenyl N-(2-(t-butyldimethylsilyloxy )-4,5-dimethylphenyOcarbamate: 
To a mixture of phenyl N-(4,5-dimethyl-2-hydroxyphenyDcarbamate 

35 (7.72g, 0.03moI> and imidazole(2.2g, 33mmot>, methylene chloride(lOOml) 
was added, and with stining t-butyldimethylsilylchloride(5.0u. 33mmole) 
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was added. Then the mixture was stirred for 2 hours, and water(150mD 

was added thereto. The resulting mixture was extracted with methylene 

chloride, dried, concentrated under the reduced pressure and purified by 

column chromatography to obtain the titled compound 

5 yield: 88'6 
1H NMRC500MHz, CDCh): 8 O.Z7(6H,s), 0.98(9H,s), 2.17(6H.s), 
7 .12(5H.m), 7.30(2H,s) 

(e) 1-IC2-Hydroxy-4,5-dimethylphenyl)aminocarbonyll-4-

10 (3.5-dimethoxyphenyl)piperazine: 

Phenyl N-(2-(t-butyldimethylsilyloxy )-4.S-dimethylphenyl)carbamate 

(0.17g, 0.5mmole) and 1-(3.5-dimethoxypbenyJ)piperazine(0.13g, 

0.6mmole) were dissolved in tetrahydrofuran(lOml), and thereto with 

stirring DBU(0.09g, 0.6mmole) was added, and the resulting mixture 

15 was stirred for 2 hours, concentrated and chromatographed to obtain 
the titled compound. 
yield: 87% 

m.p.: 145-146~ 
1H NMRC500MHz, CDCb): 8 2.14C3H.sl, 2.18(3H.s), 3.26(4H,t), 3.67(4H,tl. 

20 3.79(6H,s), 6.07(3H,m), 6.40C3H,m), 6.67(1H,s), 6.82ClH,s). 8.87(1H,s) 

Example 229 
1-[(2-Hydroxy-4,5-dimethylpbenyl>aminocarbonyl]-_4-

(3,S-dimethoxyphenyl)piperazine: 

25 Phenyl N-[2-hydroxy-4,5-dimethylphenyl>carbamate and 

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

the example 22'8 to obtain the titled compound. 

yield: 8496 

m.p.: 160-162"C 
30 1H NMRC500MHz, CDCb): 8 2.13(3H,s), 2.17(3H,s>. 2.31(6H.s), 

3.26(4H.t>~ 3.75(4H,t), 6.73(3H,m), 6.81(1H,s), 8.86(1H.s) 

Example 230 
l-[(2-Hydroxy-4,5-dimethylpbenyl)aminocarbonyll-4-(3,5-difiuorophenyl) 

35 pjperazine: 

Phenyl N-(2-hydroxy-4,5-dimethylpheny))carbamate and 
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1-(3~-clifluorophenyl)piperazine were reacted· by the same way with the 
example 228 to obtain the titled compound. 
yield: 80% 
m.p.: 152-154 "C 

5 1H NMRC500MHz, CDCb): 8 2.17(3H,s), 2.20(3H,s), 3.30(4lLt>, 3.70C4H,t), 
6.40(3H,m), 6.70(1H,s), 6.82(18,s), 6.98ClH,s) 

Examole 231 
l -[(2-hydroxy-4,5-dimethylphenyDaminocarbonyl]-4-(3,5-dichlorophenyl) 

10 piperazine: 

Phenyl N-(2-hydroxy-4,5-dimethylphenyl>carbamate and 

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

example 228 to obtain the titled compound. 
yield: 71% 

15 m.p.: oil phase 

20 

25 

30 

- 35 

1H NMR(500MHz, CDCb): 8 2.15{3H,s), 2.20C3H,s), 3.32(4H,t), 3.69C4H,t), 
6.29(3H,m), 6.69(111.s), 6.81 ClH,s), 8.65(1H,s) 
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Antitumor activities of compounds of the present in~tion were tested 
in vi1ro ·against 5 kinds of human tumor cell lines and 2 kinds of 

leukemia tumor cell lines. The method and result of in vitro tests is as 

follows. 

Experimental 1 : In vitro. antitumor effect against human tumor cell 

lines. 

A. Tumor cell line : A549 
10 SKOV-3 

(human non-small lung cem 
(human ovarian) 

HCT-15 
XF 498 

<human colon) 
(human CNS) 

SKMEL-2 (human melanoma) 

15 B. SRB Assay Method. 

a Human solid tumor cell lines, A549(non-small lung ceD), 
SKMEL-2Cmelanoma>, HCT-15(colon), SKOV-3Covarian), 

. XF-498(CNS) were cultured at 37't, in 596 CO? incubators using the 

20 RPMI .1640 media containing 10% FBS, while they were 
transfer-cultured successively once or twice per week. Cell cultures 

were dissolved in a solution of 0.2596 trypsin and .3 mM COTA 

PBS(-) and then cells were separated from media which the cells were 

sticked on. 
25 

b. 5x1<>3-2 x 1<>4 cells were added into each well of 96-well plate and 
cultured in 5% C03 incubator, at 37t:, for 24 hours. 

c. Each sample drug was dissolved in a little DMSO and diluted with 
30 the used medium to a prescribed concentration for experiments, 

wherein the final concentration of DMSO was controlled below 0.5%. 

d. Medium of each well cultured for 24 hours as above b. was 
removed by aspiration. Each 200µ1 of drug samples prepared in c. was 

35 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. 
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e. According to the SRB assay method. cell fixing with TCA, staining 

with 0.4% SRB solution, washing with 1% acetic acid and elution of 
dye with lOmM Tris solution were earned out on Tz plates and 
culture-ended plates, and then, OD values were measured at 520 nm. 

C. Calculation of result· 

a. Time zero(Tz) value was determined with measuring the SRB 

protein value at the point of time drugs were added. 

b. Control value(C} was determined with the OD value of an well 

untreated with drog. 

c. Drug-treated test value{T) was determined with the OD value of 
15 drug-treated well. 

d. Effects of drugs were estimated with growth stimulation, net 

growth inluDition, net killing etc. calculated from Tz, C and T. 

20 e. If T ~ Tz. cellular response function was calculated by 
lOOxCT-Tz)/(C-Tz), and if T < Tz, by 100X CT-Tz)/Tz. The results 
are shown in the next table 1. 

*REFERENCE 
25 1) P .. Skehan, R. Strong. D Scudiero. A. Monks. J. B. Mcmahan, D. T. 

Vistica, J. Warren, H. Bokesh, S. Kenny and M. R. Boyd : Proc. Am. 
Assoc. Cancer Res., 30, 612(1989) 

2) L. V. Rubinstein, R. H. Shoemaker, K. D. Paull, R. M. simon. S. 

Tosini, P. Skehan, D. Scudiero, A. Monks and M. R. boyd. ; J. Natl. 
30 Cancer lnsl, 82, 1113(1990) 

3) P. Skehan, R. Strong, D. Scudiero, A. monks, J. B. Mcmab~. D. T. 
Vistica, J. Wanen, H. Bokesh, S. Kenny and M. R. Boyd.;J, Natl. 
Cancer Ins., 82, 1107(1990) 

35 D. Results. 
It was found that compounds of the present invention have the 
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superior antitumor activities than those ·of cisplatin, one control, and 
equal to or higher antitumor activities than those of adriamycin, 
another control, against human solid cancer cell lines. 

5 Table 1. 

Ex. No. A549 SK-OV-3 SK-MEL-2 XF-498 HCT 15 

4 OJXTI 0.0'22 o.rm 0.94 0.09.l 

5 0.71 0.96 0.60 >10.0 0.96 
10 9 0.15 O.CTI 0.21 0.11 0.11 

11 0.91 0.56 0.62 0.73 0.71 

14 0.022 0.02 0.001 0.16 0.007 

15 o.<m 0.05 0.052 0.035 0.038 
15 16 0.008 0.04 0.038 0.005 0.061 

17 0.018 0.01 0.021 o.rm 0.008 . 

22 0.0009 ·0.006 0.0'1:1 0.0053 0.01 

23 0.09 0.04 0.09 0.092 0.05 

24 0.03 0.006 0.01 0.234 ' 0.01 I 

20 

27 0.02 0.11 0.01 0.046 ! 
0.165 I 

28 0.06 0.07 0.001 0.41 I 0.05 I 

46 0.21 0.12 0.08 0.14 0.16 
25 47 0.92 0.62 0.47 0.64 0.81 

53 0.47 0.47 0.64 0.67 0.71 

56 0.017 0.0027 0.01 0.013 0.045 

57 O.'Zl 0.15 0.18 0.22 0.25 
30 

63 0.04 0.1 0.11 0.03 0.07 

64 0.42 0.56 0.52 0.23 0.37 

73 0.01 0.0054 0.02 0.013 0.012 

74 0.016 0.0138 0.02 0.026 0.021 
35 

75 0.19 0.09 0.09 0.13 0.12 

I 

l 
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Ex. No. A549 SK-OV-3 SK-MEL-2 XF 498 HCT 15 

81 0.0032 0.0007 0.0107 0.0097 0.0054 
• 

82 0.0676 0.0249 0.0754 0.0479 0.0346 
5 85 0.048 0.117 0.039. 0.104 0.10 

88 0.014 0.043 0.00 0.009 0.011 

99 0.43 0.41 0.40 OS2 0.36 

100 4.54 3.02 3.47 0.66 4.21 
10 100 0.52 0.46 0.49 0.36 • 0.33 

109 0.47 0.91 0.86 o.~ 0.49 

110 o.52 1.06 0.97 0.81 0.69 

112 0.56 6.43 0.22 2.(11 0.61 
15 128 0.40 OZ/ 0.42 0.44 0.51 

132 0.03 0.01 0.03 0.04 0.04 

133 0.57 0.94 o.~ 0.61 0.57 

134 0.0009 0.0091 0.0086 0.002 0.0065 
20 

135 0.056 0.092 0.102 0.06 0.066 

140 0.33 0.47 0.56 0.54 0.49 

142 0.015 O.Oll 0.021 0.026 0.017 

143 0.0004 0.0095 0.0121 0.0009 0.0108 
25 

147 0.031 0.092 0.024 0.466 0.18 

148 0.01 O.CTl 0.03 0.05 0.05 

151 0.004 0.008 0.007 0.007 0.037 

152 0.18 0.37 0.2 0.26 0.44 
30 

156 0.06 0.10 0.09 0.06 0.07 

157 0.000002 0.000002 0.000043 0.000245 0.000211 

159 0.05 0.10 O.ffl 0.21 0.17 

- 35 
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Bx. No. A549 SK-OV-3 SK-MEL-2 XF 498 HCT 15 

171 0.000645 0.00372 0.003233 0.000572 0.001809 

172 0.0047 0.0097 0.0233 0.0086 0.0180 
5 174 0.54 0.56 0.27 0.49 0.33 

171 0.52 0.39 0.17 0.12 0.09 

179 1.04 0.98 0.72 0.74 0.63 

183 0.42 2.27 1.17 1.41 2.09 
10 184 0.28 0.34 0.17 0.12 0.20 

190 0.004 0.008 0.002 0.443 0.017 

191 0.09 0.28 0.06 0.47 I 0.40 

198 0.021 0.068 0.008 0.<172 0.56 
15 200 0.50 o~ 0.26 1.01 0.44 

201 0.014 0.053 0.049 0.026 0.071 

202 0.57 1.26 0.48 2.09 0.64 

2os 0.47 0.54 0.52 0.70 0.38 
20 

Cisp]atin 0.8184 0.7134 0.7147 0.7711 3.0381 

Adriamycin 0.0168 0.0176 0.0108 0.0250 1.6689 

25 
Experimental 2. 
In vitro antitumor effects against animal leukemia cells. 

A Materials : 
30 Tumor cell lines : Ll210(mouse leukemia cell) 

P388 (mouse lymphoid neoplasma cell) 

B. Method : Dye Exclusion Assay. 

· 1) The concentrations of L1210 and P388 cells being cultured in 
35 RPMI 1640 media containing 10% FBS were regulated to 1 x 106 

cells/ml. 
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2) Sample drugs of respective concentrations diluted in the ratio of 

log doses were added into cell media. and cultured at 37'C, for 48 

hours, in 50% ccn incubat.or, and then viable cell number was 

5 measured by dye exclusion test using trypan blue. 

10 

3) The concentration of sample compounds showing 50 '6 cell 
growth inlu'bition(ICm) compared with the control were detennined and 
listed in the table 2 below. 

•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 Re's., 30, 612(1989). 
15 2) L. V. Rubins~. R. H. Shoemaker, K. D. Paull, R. M. Simon, S. 

_ Tosini, P. Skehan, D. Scudiero, A. Monks, J. Natl. Cancer Inst., 82. 
1113(1990) 
3) P. Skehan, R. Strong, D. Scudiero. J. B. Mcmahan, D. T. Vistica, J. 
Warren, H. Bokesch, S. Kenney and M. R. Boyd. : J. Natl. Cancer 

20 Inst, 82, 1107(1990) 

C. Results 
As the results of measurement of antitumor activities of 

compounds of the present invention against L1210 and P388 mouse 
25 cancer cells, it was found that the compounds tested have equal to or 

higher antitumor activities than those of the control drug, mitomycin C. 

30 

35 
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Ex. No. L1210 P388 

8 0.9 0.4 

12 0.2 -
5 13 0.5 -

14 o.s - -
15 0.3 OA 

16 0.5 0.3 
10 17 1.2 0.8 

24 0.5 0.5 

49 1.5 -
56 0.2 0.2 

15 57 1.8 1.2 

60 ·1.1 -
63 0.5 0.3 

64 1.9 1.4 

69 - 0.5 20 

71 - 0.07 

72 - 0.9 

73 0.2 0.04 
25 

74 0.5 0.4 

76 - 0.4 

71 - 0.5. 

30 

35 
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Ex. No. L1210 P388 

132 0.4 0.4 

134 0.5 0.2 
5 140 1.8 1.6 

143 0.5 0.4 

144 1.2 0.5 

148 1.6 -
10 149 1.0 0.6 

151 - 1.2 
152 0.3 0.3 

154 - 0.1 
15 157 1.7 1.0 

158 0.5 0.2 

170 0.4 0.4 

173 0.5 0.2 
20 

178 1.8 1.6 

181 0.5 0.4 

182 1.2 0.5 

186 1.6 -
25 

187 1.0 0.6 

190 0.3 0.3 

195 1.7 1.0 

196 0.5 0.2 
30 

Mitomycln 1.6 1.1 

35 Experimental 3. 
* In vivo antitumor effects against mouse leukemia P388 cells. 
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A. Material of experiment 

BDFl mice were used 
B. Method of experiment 

.. 114 .. 

1) Leukemia P388 cells being transfer-cultured successively in 
5 DBM mouse, were· grafted into each mouse of a group comprising 8 

mice of 6 week old BDFl mouse with ·the dose of 1 x1<>6cells/O.lml. 

2) Sample drugs were dissolved in PBS or suspended in 0.5% 

tween 80, and then injected into abdominal cavity of mouse at each 
10 prescribed concentration on days 1, 5, 9, respectively. 

3) With observation everyday, survival times of tested mice were 
measured. Antitumor activities was determined in such a manner that 

the increasing ratio(T/C%) of average survival days of drug-treated 
15 groups compared with the control group was calculated using the 

. mean survival times of each tested groups. 

The results are shown at the next table 3. 

20 

25 

30 

35 
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Ex. No. Dose(mg/kg) T/C(%) 
Interval of 

administration 

8 
200 140.9 

on days l, 5, 9 
100 104.5 

5 

15 
25 150 

nine everyday 
10 110 

16 50 165 
nine everyday 

25 110 
10 

100 150 
22 50 140 nine everyday 

25 110 

200 227.3 

15 56 100 140.9 on days l, 5, 9 
50 118.2 

50 165.0 
fJ6 ~ 145.0 nine everyday 

10 140.0 
20 

50 180.0 
73 25 150.0 nin~ everyday 

10 140.0 

50 250.0 
25 74 25 150.0 nine everyday 

10 140.0 

30 

• 

35 
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Ex. No. Dose{mg/kg) T/C(%) 
lnterval of 

adminstration 
200 '218.2 

81 100 145.5 on day l, 5, 9 
5 00 -127.3 

50 210.0 
81 25 140.0 nine everyday 

10 140.0 

82 
100 127.3 

on days 1, 5. 9 
50 100.0 10 

100 150.0 
98 50 110.0 nine everyday 

25 110.0 

100 150.0 
15 135 50 110.0 nine everyday 

25 100.0 

200 125.0 
144 100 110.0 nine everyday 

20 50 110.0 

100 140.0 
171 50 100.0 on days l, 4, 8 

25 100.0 

200 190.9 
172 100 127.3 on days 1. 4, 8 

50 118.2 

30 

35 
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5 C. Result 

10 

Through in vivo experiments using P388 mouse cancer cells, 

significant antitumor effect of the compounds of examples were 
observed. 

Experimental 4. 
Acute toxicity test (LD5o) : Litchfield-Wilcoxon method. 

15 6 weeks old ICR mice(male 30±2.0g) were fed freely with solid feed 
and water at room temperature, 23±1t: and at humidity 60±5%. 
Sample drugs were injected into the abdominal cavities of mice, while 
each group comprises 6 mice. Observed during 14 days, external 

appearances and life or dead were recorded, and then, visible 

20 pathogenies were observed from dead animals by dissection. LDso value 

was calculated by Litchfiled-wilcoxon method. 
The results are shown· at the next table 4. 

25 

30 

35 
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Ex. No. LD.io(mr/ks)(i.p) 

8 7C11 

12 165 

13 284.8 

15 190 

16 282.8 

22 >2.000 

28 >2.000 

66 410 

57 455 

73 250 

74 361.4 

81 1,600 

82 700 

170 573 

172 723 

182 348 

184 309 

186 >2,000 

187 417.6 

Cisplatin 9.7 

As described above, it was found that the compounds of the present 
invention are more safer and have superior antitumor activities to 

35 
cisp)atin, and accordingly have solved the problems of drugs by the 
prior art such as restriction of dosage. toxicity, etc. 

··---···-·--·--
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What is claimed: 

1. A compound of the general formulaU) 

( J ) 

wherein Ri and Rz are independently hydrogen, substituted or 
unsubstituted Ci-Ce alkyl, substituted or unsubstituted Cs-Co cycloalkyl, 
substituted or unsubstituted CA-Ca unsaturated alkyl, ketone, substituted 

15 or lUlsubstituted aryl, substituted or unsubstituted Ci-Ct alkoxy, 
substituted or unsubstituted arylbydroxy, substituted or unsubstituted 
amino, C1-C. lower ester, C1-C. · lower tbioester, thiol, substituted or 
unsubstituted carboxyl, epoxy, substituted or unsubstituted CJ-Ct lower 
thioalkoxy; or Ri and &- are fused to fonn Cs-Ct saturated or 

20 unsaturated chain; Rs,. Re, &, Re and R1 are independently hydrogen, 
halogen, hydroxy, nitro, C1-C4 lower ester, Ci-Ci lower alkyl, Ci-Ct 
lower thioalkyl, substituted or unsubstituted C3-Ca cycloalkyL Ci-Ct 
lower alkoxy, C1-C. lower thioaJkoxy, substituted or unsubstituted aryl, 

substituted or unsubstituted lower arylalkoxy, substituted or 
25 unsubstituted lower alkylamino, or lower alkyl substituted or 

unsubstituted carbamat;e; or among Ra, R4, &, RG and R1, two adjacent 
groups are ·bonded with each other to fonn 1.2-phenylene or 
2,3-naphthylene; X is oxygen, sulfur, or substituted or unsubstituted 
imino; Y is bonded at the 3-position or 4-position of the aromatic ring 

30 part wherein Y is oxygen or -NRr (wherein, Ra is the same with the 
above-mentioned IU.); Z is hydroxy, Ci-C4 lower alkoxy, C1-C. lower 
thioalkoxy, substituted or unsubstituted aryloxy, Ci-Ct lower alkylamino, 
substituted or unsubstituted cycloamino ·containing 1-5 nitrogen atoms; 
A is nitrogen or -CH=; and pharmaceutically acceptable acid addition 

35 salts thereof. 
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2. A process for the JJieparation of compound of the general fonnula(I) 

or a pharmaceutically acceptable acid addition salt thereof comprising 
reacting a compound of the general formula(a) with a -C( =X)­
group-providing agent in the presence of organic solvent to obtain a 

5 compound of the general fonnula(b) and reacting the compound of the 

general formula(b) with a compound of the general fonnula(c). 

10 

~YR 

~A~ 
(a) (b) 

15 

(c) (I) 

wherein. R1, &, lb, Rt. Rs, Ra, R1, A, X. Y and Z are as defined 
20 above and Lie is a leaving ·group . 

25 

30 

35 

3. A process for the preparation of compaund · of the general formual(lb) 
by introducing Rs providing agent into a compound of the general 

fonnula(la). 

a,~.._. 
R~A"z 

(la) 

(lb) 

wherein, R1, Ra. R3. & Rs, Ro, R1, Rs, A, X and Z are as defined above. 


